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Pabouasi nporpamma ydeOHOW HNHCHMIUIMHBI pa3paboTaHa Ha ocHoBe [IpumepHoit
[pOrpamMMbl TUCIUIUIMHBL XUMHS I MPOQEecCHOHATBHBIX 00pa3oBaTeIbHBIX OpraHH3alui,
pexomeHnaoBaHHOW Munucrepcrsom mpocsemienuss PO OI'BOY IO Muctutyt pa3BuTHs
npodeccuonanpuoro obpasosanus (MPIIO) ans peamuzanuu oOpa3oBaTelbHOM HPOTrpaMMBI
CIIO ma ©Oaze ocHOoBHOro ofmero oOpazoBanusi B coorBerctBHH ¢ DPI'OC COO mo
CIELMaIbHOCTH  CpemHero  npodeccroHanbHOro  obpasoanust  15.02.19  Csapounoe
IPOU3BOJICTBO.

Paszpaboruuk: Kynpsimosa Huna IlaBnoBna, npenonasarens ['AIIOY «Jlenunoropckuit
MOJTHTEXHUYCCKAN KOJIIEIIK.
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1. MACHOPT PABOUYE MPOTPAMMBI YUEBHOM JUCIIATIIVNHBI
OV/1. 10 XUMUS

1.1.006sacTb npuMeHeHus: padoueil MporpaMMsl

Pabouas mporpamMma y4yeOHOW NHMCUMIUIMHBI SIBISIETCS YaCTbIO OCHOBHOM
npodeccuoHanbHOM 00pa3oBaTeNbHON MporpamMmbl B cooTBeTcTBUM ¢ OT'OC 1o
CIIELUAIBHOCTA CpeaHero mnpodeccuoHanbHoro obpazoBanust (mainee CIIO)
15.02.19 CpapouHoe npou3BOACTBO.

Pa3pabotana  Ha  OCHOBe [TpumepHoii  paboueil  mporpamMmbl
o0mieoOpazoBaTebHON  JUCHUIUIMHBL ~ XUMHUA A9 OpodecCHOHATbHBIX
o0Opa3oBaTeIbHBIX OpraHu3anuu, PEKOMEHI0BAaHHOU MunucrepcTBOM
npocsemieHuss PO OI'BOY JAIIO HucTuTyT pa3BuTtHs NpodhecCHOHATBHOTO
oOpazoBanusa (MPIIO)ans peanusanuu oOpazoBarenbHoil mporpammbl CIIO nHa
0a3e ocHOBHOTO 00111ero oopa3zoBanus B cootBeTcTBuu ¢ ®I'OC COO.

1.2.MecTto  y4e0HOH  JUCHUIUVIMHBI B  CTPYKType  OCHOBHOM
npodeccnoHaNbLHON 00pa3oBaTeIbHOM MPOrpaMMbI:

VYyeOnast aucuuruinHa XuMusi u3ydaeTcsi B 0011e00pa30BaTeIbHOM IIHKIIE
yueOHoro mmimaHa OIIOIT CIIO wa 6a3e OCHOBHOro oOIIEero 00pa3oBaHUSA C
HOJTYYEHHEM CpPEIHEro NpoeCcCuOHAIBHOrO 00pa30BaHUsL.

[IpenogaBanye NTUCUMILUIMHBI XUMHS OCYILIECTBIISIETCS B €AMHOM KOMILJIEKCE
JUCLMILINH Y4eOHOro MjiaHa U peaiausyeTcs B GopMe NpaKTUYeCKON MOATOTOBKHU.

1.3.Hequ wm 3aga4d  y4eOHOM JMCHMIVIMHBI — TpeOOBaHUA K
pe3yJibTaTaM OCBOCHHS Y4eOHOM IMCIMIIIUHBI:

OcBoeHue cojepkaHus Y4eOHOM JUCHUIUIMHBI XUMHS 00ecleyuBaeT
JOCTHKEHUE CTYIEHTaMHU CIEAYIOINX PE3yJIbTATOB:

JIMYHOCTHBIX:

- OCO3HaHUE 00yJaroIIIMUCS POCCHICKOM IpaXX1aHCKON
UJICHTUYHOCTHY;

- TOTOBHOCTH K CaMOpa3BUTHIO, CaMOCTOSITEIbHOCTH u
CaMOOIIPEICIICHUIO;

- HAJIMYME MOTHBAIIMU K O0YUYEHUIO U JTUYHOCTHOMY Pa3BUTHIO;

- LEJICHANIPABJICHHOE PA3BUTHME BHYTPEHHEW MO3WLMHU JIMYHOCTU Ha
OCHOBE JyXOBHO-HPAaBCTBEHHBIX LEHHOCTENM HapoaoB Poccuiickoii denepannu,
HMCTOPUYECKUX M HAIMOHAIBHO-KYJIBTYPHBIX TPAaaULIUNA, (POPMUPOBAHUE CUCTEMBbI
3HAYUMBIX LEHHOCTHO-CMBICJIOBBIX YCTaHOBOK, AHTUKOPPYHLUHXOHHOT O
MUPOBO33PEHUS, MPABOCO3HAHUS, IKOJIOTUYECKOM KYJIbTYpbl, CIIOCOOHOCTH
CTaBUTh LIEJIM U CTPOUTH )KU3HEHHBIE IIJIaHbI,

MeTanpeIMeTHbIX:



- OCBOCHHBIE  OOYYAIOIIMMUCA  MEXIPEAMETHbIE  TOHSATUA U
YHUBEpCAJIbHbIE  Y4eOHblE  JCUCTBUS  (PETyNSTHUBHBIC,  IO3HABaTEIbHEIE,
KOMMYHHUKaTHBHBIE);

- CIIOCOOHOCTh MX HCIIOJIb30BaHUSI B TMO3HABATEIBbHOMW U COIMATBHOM
MPAKTUKE, TOTOBHOCTh K CAMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO
y4eOHOUW  JESATEIBHOCTH,  OpraHM3aluu  y4eOHOrO  COTPpYAHUYECTBA  C
MeJarornuecKuMu  pabOTHUKAMU W CBEPCTHUKAMH, K YYacCTHIO B IOCTPOCHHU
MHIUBUIYaIbHON 00pa30BaTeIbHON TPAEKTOPUY;

- OBJIQJICHUE HaBBIKAMU Y4e€OHO-UCCIIEIOBATEIILCKON, MPOCKTHOH U
COIIMAJIbHOM JICATEIIBHOCTH;

npeAMeTHBIX:

- c(hOpMUPOBAHHOCTh TMPEJCTABICHUN: O XUMHUUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAYYHON KapTUHBI MUPA, POJIU XUMHUH B MO3HAHUU SBJICHUN IPUPOJIBI,
B (OpPMHUPOBAHUW MBIIIJICHUS W KYJbTYPhl JUYHOCTH, €€ (YHKIIMOHAJIBHOM
IPaMOTHOCTH, HEOOXOAUMOM sl PEIICHUSI MPAKTHUYECKUX 3a7a4 M IKOJIOTUYECKHU
000CHOBAaHHOT'O OTHOIIIEHUSI K CBOEMY 3/JI0POBbIO U TIPUPOIHOM Cpejie;

- BJIQJICHUE CUCTEMOM XUMHMYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloIIue TMOHATUS (XMMUYECKUM DJIEMEHT, aToM, OJJIEKTPOHHAs
oboyouka aroma, S-, p-, O-dJ€KTpOHHBIE OpOMTAIM aTOMOB, HOH, MOJCKYJa,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl CBA3b,
MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00beM, YTIIEPOIHBINA CKeJeT, PyHKIIMOHAbHAS
rpymra, paaukala, HW30MEpHUs, H30MEPbI, TOMOJOTHUYECKUN psili, TOMOJIOTH,
yIJE€BOJIOPOJIBI, KHCIOPOJA- M a30TCOASpKAIUe COCIMHEHUS, OMOJOTHYECCKU
aKTUBHBIC BellecTBa (YIJICBOJIBI, )KUPBI, OCIKN), MOHOMED, IMOJUMEDP, CTPYKTYPHOE
3B€HO, BBICOKOMOJICKYJISIPHBIE COCIUHCHUS, KPUCTAJUIMYECKAs PEIICTKA, THIIbI
XUMHUYECKUX peakiuii (OKHUCIUTEIBLHO-BOCCTAHOBUTEIbHBIE, 3K30-U
SHAOTEPMUYECKUE, PEaKIUH HWOHHOrO0 OOMEHa), pacTBOpP, DIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, BJIEKTPOIUTHYECKAS JTTUCCOLIHAITHS, OKHCJIUTEIIb,
BOCCTAHOBUTENb, CKOPOCTh XUMHUYECKOW peaklnu, XUMUYECKOE paBHOBECHE),
TEOPHUH U 3aKOHBI (TEOPHS] XUMHUUYECKOTO CTPOEHHUS OpraHUYecKuX BemecTB A.M.
bytnepoBa, Teopusi SIEKTPOIUTHYECKOW HUCCOIMALMUA, TMEPUOJIUYECKUN 3aKOH
JI.. MenpeneeBa, 3aKOH COXPaHEHUSI MacChl), 3aKOHOMEPHOCTH, CUMBOJINYECKHI
SA3bIK XUMHH, (DAKTOJIOTUYECKHE CBEAECHUS O CBOMCTBAX, COCTaBE, MOJYUYECHHH U
0C301TaCHOM HCIIOJIb30BAHUHM BAXKHEHUINIMX HEOPTaHWYECKUX U OPraHHYEeCKUX
BEIIIECTB B OBITY M MPAKTUYECKOM JCATEIBHOCTH YEIOBEKA;

- c(hOopMHUPOBAHHOCTh, YMEHHUW BBIABIATH XapaKTepHbIE TMPHU3HAKA U
B3aMMOCBS3b M3YYEHHBIX IMOHSITHUM, MPUMEHSATh COOTBETCTBYIOIIUE TMOHATHS MPHU
ONHCAHUM CTPOECHUS M CBOWCTB HEOPTaHUYECKUX M OPraHUYECKHX BEHIECTB U UX
NPEBPAILCHUN; BBIABIATh B3aUMOCBA3b XHUMHUYECKHUX 3HAHUW C TOHATHUSIMU U

4



MIPEICTABICHUSMHE IPYTUX €CTECTBEHHOHAYYHBIX TIPEIMETOB;

- c(hOpMHUPOBAHHOCTh YMEHHUI MCIOJIB30BaTh HAMMEHOBAHUS XUMHUYCCKUX
COCIMHCHUH MEXIYHAPOJHOTO COI03a TEOPETHUYCCKOW M TPHUKIATHOW XUMHUU M
TPUBHUAIBHBIC HA3BaHMWS BAXXHEHIIMX BEIICCTB (ITHIICH, aleTHJICH, TJIMIICPHUH,
dbeHon, Gopmanbaeru, YKCyCHas KUCIOTa, TJIUIMH, YrapHBIM ras, yrieKUCIbIHA
ra3, aMMHUaK, raiieHasi U3BeCThb, HETallleHas W3BECTh, IMUTHEBAsl COJla U APYTHX),
COCTaBIIATh (POPMYJIBI HEOPTAHMUYECKMX W OPraHUYECKUX BEIIECTB, ypPaBHCHHSI
XAMHYECKUX PEAKIUH, OOBSICHATH WX CMBICT, TOJITBEPXKIATh XapaKTCPHBIC
XAMHYECKHUE CBOMCTBA BEIIECTB COOTBETCTBYIOIIMMH OSKCICPUMCHTAMH H
3aMKUCSIMU YPAaBHCHUN XUMUYCCKUX PEaKITHH;

- chOpPMHPOBAHHOCTh ~ yYMCHHH  yCTaHABIMBATH  NMPUHAICKHOCTH
M3YYCHHBIX HEOPTaHWYCCKUX U OPTaHMYECKHUX BEIIECTB K ONMPECICHHBIM KJIaccam
U TPYIIaM COCIWHCHUN, XapaKTepHU30BaTh MX COCTAB M BaXKHECHIIIME CBOKMCTBA,
ONPENCISITh BHJIBI XUMHUYECKUX CBs3CH (KOBaJICHTHAs, MOHHAs, METajUIMYecKas,
BOJIOPOJIHAST), THUIBI KPUCTAUNIMYECKMX PEIICTOK BEIICCTB; KJIACCH(PHUIIUPOBATH
XHUMHYECKUE PEaKITNH;

- BJIQJICHHC OCHOBHBIMH METOJaMH HAyYHOT'O IIO3HAHHUS BEIICCTB U
XUMHYECKUX SBICHUN (HaOM0AeHIE, U3MEPEHHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE);

- c(hOpPMHUPOBAHHOCTh YMEHHUIH MPOBOIUTH PpACUYEThl MO XUMUYECKUM
dbopMynaMm ¥ ypaBHEHHUSIM XHMHUYECKHX PEAKIMHA C MCHOIb30BaAHUEM (PU3MUECKHUX
BEJIMYMH, XapaKTePU3YIOIIMX BEIIeCTBA C KOJUYECTBEHHON CTOPOHBI: MAcCCHhI,
o0beMa (HOpMaJibHBbIE YCJIOBHS) Ta30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BAThH
CUCTEMHBIE XUMUWYECKHWE 3HAHWUS HJs TPUHATHS PEIIEHUH B KOHKPETHBIX
’KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX C BEIIECTBAMH M UX TPUMEHEHUEM;

- c(hOpMHUPOBAHHOCTh YMEHHM IUIAHUPOBATh W BBHINOJIHATH XUMUYECKUN
AKCIIEPUMEHT (TIPEeBpaIEHUs] OPTaHUYECKUX BEUIECTB IPU HATPEBAHUH, TTOTYUCHHE
STWJIICHAa W W3YYCHHE €ro CBOMCTB, KAaUYE€CTBCHHBIC PEAKIUU Ha allbJACTUIBI,
KpaxmaJy, YKCYCHYI0 KHCIIOTY; JeHarypamusi OeIKOB MpU HArpEeBaHUU, IIBETHBIC
peakuuu OEIKOB; TPOBOAUTH PEAKIIMM HOHHOTO OOMEHa, OIpEeAeNsiTh Cpeay
BOJHBIX PACTBOPOB, KAUECTBEHHBIC PEAKIIMU HA CylIb(aT-, KapOoHAT- U XJIOPH]I-
AHUOHBI, HA KATHOH aMMOHUS; PEIIaTh SKCIEPUMEHTAJIbHBIE 3aJa4d 10 TeMaM
«Metammel» u  «Hemeramne») B COOTBETCTBHUM C MpaBUJIAMU  TEXHUKH
0e30macHOCTH TP OOpAIEHUH C BEIIECTBAMH U J1a00paTOpHBIM 000PYI0BAHUEM;
MPEACTAaBIATh PE3yJbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amucH
YpaBHEHUI COOTBETCTBYIONIUX peakuuii U (HOPMYIUPOBATH BBHIBOJLI HA OCHOBE
ATUX PE3YNIHTATOB;

- c(hOpMHUPOBAHHOCTh YMEHUS aHAIM3UPOBATH XUMHUYECKYIO
uHOpPMAITMIO, TIONYYaeMyl W3 Pa3HbIX HWCTOYHHUKOB (CPEACTB MAaCCOBOM
uHdopmainuu, cetb UHTEpHET U Ipyrue);



- c(hOpMUPOBAHHOCTh yMEHUU COOJIIOAATh TMpaBWIa SKOJOTHUYECKU
1enecooOpa3Horo MOBEJAeHUS B OBITY M TPYJAOBOM JESITEIBHOCTH B LEIAX
COXPAaHEHHUs CBOETO 310pPOBbS U OKPYXKAIOLIEW NPUPOLHOU CPEAbl; YYUTHIBATH
OMAaCHOCTh BO3CHCTBHS Ha )KMBBIC OPTaHU3MbI ONPE/ICICHHBIX BEIECTB, TOHUMAS
CMBICJI TTOKa3aTelsd IPEAeIbHON TOIMYCTUMON KOHLEHTPALIUY;

- U1 O0Yy4aroImMXCsl C OrPAHUYEHHBIMU BO3MOXHOCTSIMH 3/IOPOBBSI:
c(hOpPMUPOBAHHOCTh yMEHHUS TMPUMEHITh 3HAHUS OO0 OCHOBHBIX JOCTYITHBIX
METOJIaX MO3HAHUS BEIIECTB U XUMHUUECKUX SBICHUM.

B pamkax mporpaMmbl y4eOHOM TUCIUTIIIMHBI 00YYaIOIUMHUCS OCBAUBAIOTCS
o6mue kommereHiun (OK):

OK O01. BeiOupate cnocoObl pemeHus 3aiad  MNpoPEecCUOHATbHON
NEATEeIbHOCTH MTPUMEHUTENIFHO K Pa3IMUYHBIM KOHTEKCTaM;

OK 02. Hcnonb3oBaTh COBPEMEHHBIE CpEACTBA IIOMCKA, aHaIu3a |
UHTEpIpeTanuu nHhopMauu, 1 UHPOPMAIMOHHBIC TEXHOJIOTUH JIJISI BBITIOJTHCHUS
3a/1a4y nmpodeccuoHaNbHON NesATeTbHOCTH;

OK 04. DddexktnBHO B3aMMOACHCTBOBATH M pabOTaTh B KOJUICKTHBE H
KOMaH/JIE;

OK 07. ConelicTBOBaTh COXpPAaHEHHUIO OKPYKAIOIIEH Cpeibl,
pecypcocOepexeHuo, MPUMEHATh 3HAHUS 00 U3MEHEHUH KIMMaTa, PUHIUIIBI
OepexITMBOro MPOU3BOJICTBA, YHPEKTUBHO ACHCTBOBATH B UPE3BBIYANHBIX
CUTyalusX.

[IK 1.1. OcymecTBasTh MOATOTOBKY K HMCIIOJIb30BAHUID HWHCTPYMEHTA,
o0opynoBaHus U MpUCTocoOIeHui. B pamMkax nmporpaMmbl y4eOHOW AUCITUATIITAHBI
00y4aroIrMHUCA OCBaUBAIOTCS JTMUYHOCTHBIE pe3ynbTaTh (JIP):

JIP 10 bepexMBO OTHOCSIIIUICS K MPUPOTHOMY HACICAUIO CTPAHbI U MHPA,
NPOSBIAIOMKUN  CHOPMUPOBAHHOCTD IKOJOTHYECKOM KYJIbTyphl Ha OCHOBE
MOHUMAaHUS BIUSHUS COIMAJBHBIX, DJKOHOMHUYECKUX U MPodhecCHOHATBHO-
MIPOU3BOJICTBEHHBIX MPOIECCOB HA OKpYXalollylo cpeny. Bripaxkaromuil
NEATENIbHOE HENPUSATHE ICUCTBUM, NMPUHOCAIIUX BpEJd MPUPOAE, PACIO3HAOLINN
OMMACHOCTU CpeIbl OOWTaHWs, TMPEAYNPEKITAONNA PUCKOBAHHOE TOBEIICHUE
JApYTHX TpaXIaH, TOMYJIIPU3HPYIONUNA CHOCOOBI COXPaHEHHUS MaMSATHUKOB
MPUPOJIBI  CTPaHbl, PpETUOHA, TEPPUTOPUHU, T[OCEJICHHs, BKJIIOYECHHBIA B
oOIIEeCTBEHHbIC HHUITMATHBBI, HAIIPABIEHHBIC HAa 3200Ty O HUX

1.4. Koiu4ecTBO 4aCOB HA 0CBOEHHE NMPOTrPAMMBbI YUeOHOI JUCIUILIHHBI

Bcero: 72 yaca
B TOM YHCJIC: TPAKTHUCCKUX 3aHATHI 12 yacos;



2 CTPYKTYPA U COJIEPKAHUE YYESHOM JUCIUTLINHBI

2.1.00bem yueOHO# IUCHUIIMHBI ¥ BUABI Y4e0HOH padoThI

Buj yyeOHo# padoThI Oovem uacoe
Bcero 3ansaTui 72
B TOM YHCJIE:
TEOPETHYECKOE 00yUeHHE 58
1a00paTOpHbIE U MPAKTUYECKHUE 3aHATHUS 12
IIpakTHYecKas MOATrOTOBKA 12
caMoCTosITeNIbHas paboTa 0
KOHCYJIbTalluU 2
IIpomekyTouHas arTecTauus B popme 1udpdepeHMpoBaHHOTO
3ayera




2.2. TemaTtuyeckmii IiiaH u cogep:xkanue yuyeOnou nucuumianasl OY /1. 10 Xumus

HaunmenoBanme Conepxxanue yueOHOro MarepuaJa, JjadoparopHbie padoThl U IPaKTHYeCKUe 3aHATUsA, | O0bem yacoB | dopmupyembie
pa3iesioB U TeM CaMoCTOsITe/IbHAsA padoTa o0yualumxcs KOMIIeTeHIIH U
OK, IIK, JIP
1 2 3 4
Paznen 1 OcCHOBBI CTpPOCHUS BellecTBA
Tema 1.1. Coaep:kanue yueOHOro MaTepuajia 6 OK 01
CtpoeHue aToMOB
XUMHUYECKHUX 3JIEMEHTOB CoBpemeHHast MOJIeTb CTPOeHUs atoMa. CUMBOJIMYECKUN SI3bIK XUMUU. XUMHUECKHUI
Y IPUPOJIa XUMHIECKOM AMIeMEHT. DJeKTpoHHAas KoHpuryparus aroma. Kinaccupukamus XUMHYECKUX 2JIEMEHTOB (S-,
CBSI3H p-, d-251eMeHTHI).
BaneHnTHOCTh. DJEKTpOHHAS IPUPOJIa XUMHUECKON CBSI3HU. DNEKTPOOTPUIIATETLHOCTh. Brib
XUMUYECKOH CBSI3U (KOBaJeHTHAs, HOHHAS, METAJITMYECKAs, BOJOPOIHAS) K CITIOCOOBI ee
00pazoBaHus
IIpakTHyeckas padora Nel 1
CocraBiieHHE JEKTPOHHO-TPaPUIECKUX GOPMYIT
CocraBieHHs] XUMHYECKUX POPMYI ABYXaTOMHBIX COEIMHEHUI
CamocrosiTesqibHasi padoTa 00y4arOIMXCs 4
1 CocraBieHue XUMHYECKUX GOpMyJI MO BaJeHTHOCTH. OrpeneneHre 0THOCUTEIbHON
MOJIEKYJISIPHON MacCCHI.
2 Pewrenue 3a1a4 Ha HaXOKJEHUE OTHOCUTEIBHON MOJIEKYIISIPHOW MAcChl, ONPECICHUE
MacCOBOM J0JM XUMHYECKUX JIEMEHTOB B CI0KHOM BELIECTBE, KOJMYECTBA BEIIECTBA.
Tema 1.2. Conepxanue yueOHOro Marepuasa 2
[Tepronueckuii 3aKOH Ilepuoanueckas cucteMa xuMmudeckux asemeHToB [[.11. Menaeneesa. @U3nUEeCKU CMBICI
Tabnuua JI.1. [Tepuoanueckoro 3akona J[.1. MenaeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB OK 01
Menneneesa XUMHYECKUX DJIEMEHTOB, 00pa3yeMbIX UMH MTPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C OK 02
MOJIOKEHUEM XUMHUYECKOT0 AneMeHTa B [leproanueckoit cucrteme JIP 10

MupoBo33peHueckoe 1 HayuHoe 3HaueHue [lepuoanueckoro 3akona /[.M. Menneneesa.
[Iporunossl .M. MenneneeBa. OTKpbITHE HOBBIX XUMHUYECKUX 3JIEMEHTOB.

CamocrosiTesibHast paboTa 00y4aromMXxcst




1. | OTKpbITHE NEPUOINYECKOTO 3aKOHA

Pazpgen 2

XuMHYECKHE peaknumn

Tema 2.1. Tumsl
XUMHUYECKUX PEaKLHil

Conepxxanue yueOHOro Marepuaja

Krnaccudukarus u TUIBI XUMHYECKUX PEAKITUI C y9acTHEM HEOPTraHUYECKHUX BEIICCTB.
CocraBiieHH€e ypaBHEHUHN peakiuii COSAMHEHUS, Pa3JIOKEHUs, 3aMEeIeHUs, 0OOMEHa.

Crenenp oxucneHus. CoCTaBlI€HHE M ypaBHHBaHUE OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKkiyii METOI0M AJIEKTPOHHOro OanaHca. OKUCIUTEIbHO-BOCCTAHOBUTEILHBIE PEAKIIUU B
MPUPO/IE, TPOU3BOJACTBEHHBIX MIPOIIECCAX U KU3HEACATEIHHOCTH OPTaHIU3MOB

OK 01

IIpakTnueckas padora Ne 2

Pacuersl 1o ypaBHEHMSIM XHMHYECKUX pEaKUUH C HCIOJIb30BAHMEM Macchl, 00beMa
(HOpMaJIbHBIE YCIIOBHUS) T'a30B, KOJIMUYECTBA BEIIECTBA

CamocrosiTesibHast padoTa 00y4aroLUXCst

1. | XuMHueckne peakiuu C BbIICICHUEM TEIIIOTHI.

2. | O6paTUMOCTh XUMUYECKHUX PEAKIIHA.

Tema 2.2.
DJIEKTPOJIUTHYECKAS
JMCCOLIMAIUs M1 HIOHHBIN
oOMeH

Conep:xanue y4yeOHOro Mmarepuaja

Teopust 37EKTPOTUTUYECKON AUCcOMai. FIOHBI. DIEKTPOIUTHI, HEAIEKTPOIHUTHI.
Peakiun nonHoro oo6Mena. CocraBlieHHE peaklnii HOHHOTO OOMEHA IyTeM COCTABJICHHS UX
TIOJTHBIX M COKPAIICHHBIX HOHHBIX YpaBHEHUH. KHCI0THO-OCHOBHBIE pEaKITUH.
CocTtaBiieHrEe HOHHBIX PEaKIUi

OK 01
OK 04

JladopaTopHas pa6ora Ne 1

[IpoBenenne peakiMii HMOHHOTO OOMEHa, OIpeAeNieHHe Cpeabl BOJHBIX PacTBOPOB.
CocTtaBiieHrEe HOHHBIX PEaKIUi

CamocrosiTesibHAasA padoTa 00y4arOIIUXCS

Peakuuu oOMeHa B BOJHBIX paCTBOpax 3JICKTPOJIUTOB.

Pa3zngen 3

CTpoeHue U CBOHCTBA HEOPraHMYECKHUX BeLIeCTB

Tema 3.1.
Knaccuduxkarus,
HOMEHKJIaTypa u

Conepxanue yueOHOro Marepuasia

OK 01
OK 02
IIK 2.2




CTPOCHHE
HEOPraHUYECKUX
BEILIECTB

[Ipenmer nHeoprannueckoit xumuu. Kinaccudukanus HeopraHmueckux BemecTs. [IpocTeie u
CJIOKHBIE BEIIECTBA.

OcCHOBHBIE KJIaCChI CJI0’KHBIX BELIECTB (OKCHU/IbI, THIPOKCH/]IbI, KUCIOTHI, COJIN)

Tunel KpUCTAIIIMUECKUX PELIETOK (ATOMHasA, MOJIEKYJIsipHasi, HOHHAs, METAJUIMYECKas).

IIpakTnueckas padoraNe 3

Howmenknatypa Heopranmueckux BemecTB. CoctaBineHne GopMyin XUMHYECKIX BEIIECTB.

CamocrosTeIbHasA paﬁoTa Oﬁy‘lalOllll/IXCﬂ

1.0Onpenenenre KnaccoB COEAMHEHUH.

Conep:xxanue yueOHOro Marepuasa

Mertamnbl. OOe ¢puznyecKkue U XUMMUYECKHe CBOMCTBAa MeTauioB. CriocoObl MOJTyYeHHUs.
3HaueHne METAIJIOB M HEMETalNIoB B npupoac M KUBHCACATCIbHOCTH 4YCJIOBCKa U

oprann3moB. Koppo3usi MeTajioB: BHJABI KOPPO3HH, CHOCOOBI 3allUThl METAIJIOB OT OK 01
KOpPpO3UU JIP 10
Hemeramnel. O6mpe (U3MYECKME M XMMHUYECKHE CBOWCTBA HEMETAIUIOB. THIIMYHBIE [K 2.2
cBoiictBa HeMeraioB [V— VII rpynn. Knaccudukanus u HOMEHKIaTypa COeIMHEHUMN
Tema 3.2. OU3HKO- HeMeTaioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPO/IE
XIMUUCCKIE CBONCTRA XHUMHUYECKUE CBOMCTBA OCHOBHBIX KIIACCOB HEOPraHH4ECKHX BEIIECTB (01§CI/II{OB,
TUAPOKCUAOB, KUCIIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX
HCOPraHMHCCKIX BEILIECTB, BOJIOPOJHBIX COCAMHEHHH, BBICIIUX OKCUAOB M THIPOKCHUIOB
BEIICCTB IpakTHyeckas padoraNe 4
CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKIIMI C y4aCTHEM IPOCTHIX U CIOKHBIX
HEOPraHMYECKHUX BEIIECTB: METAJJIOB U HEMETAJJIOB; OKCHUJIOB METAJNIOB, HEMETAJIJIOB U
aM(pOTEPHBIX JIEMEHTOB.
CamocrosiTesibHast padoTa 00y4arOIMXCst
1. Xumnueckue CBOMCTBA COSMHEHUS METAIJIOB
2. XUMUYeCKHE CBOMCTBA COEIMHEHHUS] HEMETAIIIIOB
Tema 3.3. JlaGoparopHasi padora Ne 2
Unenrudurarms WNnentudukaims HEOPraHMYECKUX BEIIECTB
HEOPraHMYECKUX
BEIIECTB
Pa3nea 4. CTpoeHue U CBOWCTBA OPraHUYeCKHX BellecTB OK 01
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Tema 4.1.
Knaccudukarnus,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX BEIIECTB

[Ipenmer opraHuyeckol XMMHU. MeCTO M 3HAYEHHE OPraHUYECKOM XMMHU B CUCTEME
€CTECTBEHHBIX HAYK.

OcCHOBHbIE TOJIO)KEHHUSI TEOPUU XMUMHUYECKOTO CTPOEHHUS OPraHMYECKUX coelauHeHuil A.M.
byrneposa

IIpakTnueckas padoraNe 5

Homenknarypa opraHm4ecKkux COeIMHEHNN OTAEIBHBIX KJIIACCOB
CocraBneHne TOJTHBIX U COKPAIICHHBIX CTPYKTYPHBIX (DOPMYJ OPraHUYeCKUX BEIIECTB

IIK 2.2

CamocrosiTesibHAs padoTa 00y4aroIuXxcst

1. VcTopust BOSHUKHOBEHHMSI U Pa3BUTHUSI OPTaHUYECKON XUMUH.

Tema 4.2. CBoiicTBa
OpPraHuYeCKUX
COEIMHEHUH

Conep:xxanue yueOHOro Marepuaja

[IpenenbHble yrieBoIOPOabI (aJIKaHbl U UKJIOATIKaHbl). [ opeHne MeTaHa Kak OJIUH U3
OCHOBHBIX UCTOYHHKOB TEILJIa B POMBIIIIEHHOCTH U ObITY. CBONCTBA MPUPOTHBIX
YTJI€BOJAOPOIOB, HAX0XKAEHNE B IPUPOJIE U TPUMEHEHHE aJIKAaHOB.

HenpenenbHble (ankeHbl, aJIKUHBI M aAIKaJWEHbI) U apOMAaTUYECKUE YTIEBOJOPOIbI.
I'opeHune anermneHa Kak UCTOYHUK BBICOKOTEMIIEPATYPHOIO IJIAMEHU JAJISl CBApKU U PE3KH
METaJIOB

Kucnoponaconepskamue coenuaenust (CIUPTHI ¥ PEHOJITBI, KApOOHOBBIE KUCIOTHI M (DUPHI,
aIIbJICTU/IBI H KETOHBI, KHPBI, YTIeBOIb1). [IpakTHUecKoe MPUMEHEHUE STUIICHT KOS,
rimnepuHa, GeHona. [Ipumenenne popmainpaernia, aneTaibIeruia, YKCyCHOW KHCIOTBL
MBpbU1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. MotoIIre CBOWCTBA MbLIa

A30Tcozlep>1<aume COCINHCHUA (aMI/IHBI N aMHWHOKHCJIOTHI, 66J'IKI/I). BI)ICOKOMOJIGKYJIHPHBIG
COCAUMHCHU (CI/IHTCTI/I‘IGCKI/IC u 6I/IOHOFI/I‘leCKI/I'aKTI/IBHHe).

10

OK 01
OK 02
OK 07

[IK1.1

IIpakTuyeckas padora Ne 6

Pemenue 3amau Ha HAXOXJICHUS MOHGKynﬂpHOﬁ (I)OpMy.]'ILI ra3006pa3Horo yriieBogopoza.

JlaGoparopHuasi padora Ne 3

HonyquHe 9TUJICHA U U3YYCHHUC CT'0 CBOYCTB.

CamocrosiTesibHast padoTa 00y4arommXxcst

1.Pa3BuTHE SHEPrETUKU.

2. [Tpobnema nosy4eHus ’KHUJIKOTO TOTUIUBA U3 YIJISL.

3. I/ICTOpI/IH BO3HHUKHOBCHUA U Pa3BUTUA He(I)THHOI\/'I IMPOMBINIJICHHOCTHU B TaTapCTaHe.

Tema 4.3

Conepxxanue yueOHOro Marepuaja
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Wnentuduxanms buooprannueckue coenunenus. [lpumenenne u Guonorundyeckas pob yriieBoa0B. OK 02
OPraHWYCCKUX BCIIECTB, | OKUCIEHHUE YTIEBOJOB — MICTOUHUK SHEPTUU KUBBIX OpraHu3MoB. O01acTy NPUMEHEHUS OK 07
UX SHAYCHNC 1 _ | amunokucnor. [peBpaienus GenKoB MALM B opranusme. bronornyeckue QpyHKImm
TPUMCHCHHC B 6HT013 oM | Genkos. Bruonornueckue (byHKIMY XUpOB. Pob oprannveckoil XUMHUK B PEHICHUH MPOOIIEM
1 IPOU3BOJICTBEHHON .
JIeATEIBHOCTH YeoBeka | [ AIICBOH GesonacHocTH
Ponb oprannueckoil XMMHUU B pELLIEHUU MPOOIIEM 3HEPreTUYecKoi Oe30MacHOCTH, B
Pa3BUTUU MEULIMHBI, CO3JaHUH HOBBIX MaTEpUaIOB, HOBBIX HCTOYHUKOB SHEPTUU
(ampTepHATHBHBIE UICTOYHUKH 3HEpPIrun). OMacHOCTh BO3/IEHCTBUS Ha )KUBbIE OPTaHU3MBbI
OpraHMYECKUX BEILECTB OT/EIbHBIX KJIACCOB (YII€BOAOPOIbI, CHUPTHI, (PEHOJIBI, CMBICI
MoKa3aress NpeAesbHO TOMYCTUMOM KOHIEHTPALuU
JladbopaTopHas pa6ora Ne 4
Nnentuduxaius opraHuyecKux COeAMHEHNN OTIENIbHBIX KIIACCOB
Pasnea 5 KnﬂeTu:Iecmae U TepMOJAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSI XMMHMYECKHX
peakuuii
Tema 5.1 CKopocTb peakiuy, ee 3aBUCUMOCTb OT Pa3IUYHbIX (PaKTOPOB: MPUPOABI pEarHPYIOIINX
CKopoCTh XUMHIECKUX BEILIECTB, KOHIIEHTPALMH PEarupyrolMX BEIECTB, TEMIIEPATYPHI U MJIOMATN PEAKINOHHOU OK 01
peaKIui. noBepxHocTH. TeroBble 3QPEKThl XUMHYECKUX PEaKIHil. DK30- ¥ JHI0TEPMUYECKHE, OK 04
XMMHUUECKOE PABHOBECHUE . K 1.1
peakuuy. XMMHUYECKOe PABHOBECHE M €r0 CMEILEHHUE N0 IeHICTBUEM Pa3IMUHBIX (DAKTOPOB
(KOHLIEHTpAIMsI peareHTOB WU MPOJYKTOB PEaKLUH, JaBJIeHUE, TEMIIEpaTypa) A
CO3/1aHUs ONTUMAJIbHBIX YCIOBUH MPOTEKaHUs XMMUYECKUX npoueccoB. [Ipunmun Jle
[Tarense
IIpakTuyeckas padora Ne 7
Perienne npakTHKO-OpUEHTUPOBAHHBIX 3aJJaHUI Ha NpuMeHeHue npuHnuna Jle-Ilartense
JUIl HAXOJK/JCHUsl HallpaBJICHUs! CMELIEHNs PABHOBECUSI XUMUUECKOH peakiuy U aHaIN3
(bakTOpOB, BAMSIOUIMX HA CMEIIEHNEe XMMUYECKOI0 paBHOBECHUS
CamocrosiTesibHasA padoTa 00y4arOIIUXCs
1. XumMuueckue peakiyy ¢ BbIACICHUEM TEIJIOTHI.
2.00paTUMOCTh XUMUYECKHX PEAKIIHA.
Paznea 6 PacTBOpbI
Tema 6.1. IIpodeccnoHaNbHO-OPHEHTHPOBAHHOE COACPKAHUE OK 01
ITonaTHe 0 pacTBOpax OK 02

PaCTBOpLI. Cnoco0Ob1 IMPUT'OTOBJICHUA PACTBOPOB. PaCTBOpI/IMOCTB. MaccoBas noJs
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pacTBOpeHHOro BemiecTBa. CMbICI MOKa3aTess MPpeAebHO JOIMYCTUMON KOHIIEHTpAIluU U

OK 07

€ro HMCIOJIb30BaHHE B OIICHKE SKOJIOTNYECKOM 0€301MacHOCTH. I[IK1.1
[IpaBuna 5K0JIOTHYECKH IENeCO00PAa3HOTO MOBEACHUS B OBITY U TPYAOBOM NEATEIHLHOCTH B
LEISIX COXPAaHEHUS CBOErO 3JI0pPOBbS M OKpY)KaloOIIeW NPUPOJHOM Cpelibl; OMacHOCTh
BO3JICHCTBUS HA JKUBbIE OPraHU3Mbl OIIPE/ICTICHHBIX BEUIECTB.
CamocrosiTesibHast paboTa 00y4yaromMXxcst 2
1.YcrpaneHue ®eCcTKOCTH BO/IbI Ha IPOMBIIIJIEHHBIX TPEANPUATHSIX.
Tema 6.2. VccnenoBanue | JlabopaTopHasi pagora Ne 4
CBOHCTB PacTBOPOB Pemenue 3a1ay Ha IPUTOTOBIIEHUE PACTBOPOB !
Paszpen 7 Xumus B ObITY M IPOM3BOACTBEHHOM 1eTeJIbHOCTH YeJI0BeKa
Tema 7.1 IIpodeccnoHaTbLHO-OPHEHTHPOBAHHOE COJIePKAHUE OK 01
Xumus B OBITY H Hogelime nocTHXeHUsT XMMUYECKOW HAyKW M XUMHYECKOW TEXHOJOTHH. Ponb Xxumuu B OK 04
MIPOU3BOJICTBEHHON 00ecreyeHn 3KOJIOTUYECKOM, SHEpPreTMYecKod M NUIIEeBOM Oe30MacHOCTH, Pa3BUTHH 5 OK 07
JEATENILHOCTH YeJIOBEKa | MeaunuHbl. [lpaBuia moucka M aHaimM3a XUMHYECKOHM HMH(OpManMM U3 PasInYHBIX K 1.1
HCTOYHUKOB (HaydHas M y4yeOHO-Hay4yHasl JIMTepaTypa, CpelCcTBa MaccoBOi HHQOpMaIHH,
ceTb MIHTEpHET)
Bcero: 72
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3. YCJOBMUS PEAJIM3ALIMA YYEBHOM IUCIHUTLIMHBI

3.1. TpeOoBanuss K MHHMMAJBHOMY  MATEPHAIBHO-TEXHHYECKOMY
o0ecre4eHHnIo

Peanuzauus yueOHON JUCHUIUIMHBI TpeOyeT HaIU4YUsl y4eOHOTO KaOruHeTa
O6opynoBaHue yueOHOTO KabUHeTa!
— IMOCaJ0YHbIE MECTA CTY/ICHTOB;
— pabouee MECTO MpenoaBaTes;
— pabouyas MejoBas 10CKa;

— HarasgHele TocoOus (yueOHHWKH, OMOpPHBIC KOHCIEKTHI-TUIAKATHI, CTEHJIBI,
KapTOUYKH, pa3/laTOUYHbIN MaTepual, KOMIUIEKThI JA0OpaTOPHBIX padoT).

TexHuueckue cpeacta 00ydeHHs:
- 1IK
— OJKpaH NpOEKIMOHHBII;

3.2. MudopmanronHoe obecreueHrne 00ydeHus
OcCHOBHBIC HCTOYHHUKH:

Jst CTyIeHTOB

1. T'a6puensn O.C. Xumus: yueb. nns ctyn. cpen. npod. yuebd. 3aBenenuii / O.C.
["abpuensu, U.I'. Octpoymos. — M., 2019.

2. I'abpuensn O.C. Xumus B TecTax, 3ajiayax, yIpaKHEHUIX: yuel. mocodbue as
ctyna. cpena. npod. yuebnsix 3aBenenuit / O.C. I'abpuensH, I'.I'. JIlbicoBa — M.,
2019.

3. O.C. IlpakTtukym mo oOIIel, HEOPraHUYECKON W OPTraHUYECKON XUMHUU: y4eO.
mocobue st cTyn. cpen. npod. yued. 3aBeaenuit / ['abpuensa O.C., OctpoyMoB
N.I"., Hopodeera HM. — M., 2019.

4. Taopuensu O.C. Xwumwms. 10 xmacc. ba3oBeiii  ypoBeHb: yueb. mis
o0mreo0pazoBaTenbHBIX yapexaeanii. — M., 2019.

5. Tabpuensu O.C. Xumumsa. 11 «macc. ba3oBelii  ypoBeHb: y4e0. uis
o011e00pa3oBareNbHbIX yupexaeHud. — M., 2019.

6. T'abpuensa O.C., OctpoymoB N.I'., Octpoymosa E.E. Oprannueckas xumus B
TeCTax, 3a/1a4ax U ynpaxHeHusax. — M., 2019.
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7. I'abpuensu O.C., OctpoymoB WN.I'., Benenckas A.I'. O6mas xumus B TecTax,
3agavyax u ynpaxHenusx. — M., 2019.

Jis mpenonasareJiei:

1. Tabpuensn O.C. Xumus ns npenoaasaTelis: yueOHO-METOAUYECKOe nocooue /
O.C. 11.I'abpuensn, I'.I". JIsicoBa — M., 2020.

2. T'abpuensn O.C. HacronbHas knura yuutens xumuu: 10 kmacc / O.C.
IMa6puensn, U.I'. OctpoymoB — M., 2020.

3. I'abpuensn O.C. HacronpHas kHura yuurens xumuu: 11 xmacc: B 2 u. / O.C.
INabpuensn, I'.I'. JIbicoa, A.I'. BBenenckas — M., 2019.

4, Tabpuensu O.C. JleicoBa I'.I'. Xumus mis mpemnojaBaTessi: METOIUYECKOE

rmocobue. — M., 2020.

HNuTepHeT-pecypcesbl:
www.school-collection.edu.ru (Enunas KOJITICKITHSI G POBBIX

00pa30BaTeNBHBIX PECYPCOB).

www.digital-edu.ru (CnpaBounuk o00pa3oBaTelbHBIX pecypcoB «lloprain
1u(poBOro 00pa3oBaAHUA).

www.window.edu.ru (EquHoe oKHO ocTymna K 00pa3oBaTeIbHBIM pecypcam
Poccuiickoit ®@eneparun).
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4. KOHTPOJIb U OLIEHKA PE3VJbTATOB OCBOEHHUSI YYEBHOM
JTUCHUATIUHBI

Kontposb ¥ omeHka pe3yibTaTOB OCBOCHHUS YYEOHOM JIUCHMIUIUHBI

OCYHICCTBIIACTCA IMPCHoJaBaTcjicM B IMPOHCCCE TMPOBCACHHUA IIPAKTHUYCCKUX

SaHHTHﬁ, TCCTUPOBAHH:A, a TAKIKC BLIITOJITHCHUA O6y‘{aIOH_II/IMI/ICSI HHANBUAYAJIbHBIX

SaHaHHﬁ, ITPOCKTOB, HUCCIIeAOBaHUM.

Oo61mas
KOMIICT
CHIIUA

Pasnen/tema

Pe3synbTarsl 00yueHus

Tur OlleHOYHBIX MEPOTIPUATHI

Paspgen 1. OCHOBBI CTPOEHHS BeleCTBA

OK 01 Crpoenne atomoB | COCTaBIISITh xuMmuueckue | 1. 3amaun Ha cocTaBICHUE
XUMHUYECKUX dbopMynBI  COCIMHEHMH B | XUMUYECKUX (DOPMYIT IByXaTOMHBIX
AJIEMEHTOB U COOTBETCTBHUU CO CTEMEHBIO | COeAMHEHUH (OKCUIOB, CYIb(HUIOB,
pupoa OKUCIICHUS XUMUYECKUX | TUIAPUJIOB.

XUMHAYECKOU 3JIEMEHTOB, HCcXoasa n3 | 2. 3amaHus Ha  HUCIIOJL30BaHUE
CBSI3U BAJICHTHOCTH Y | XAMAYECKOW CHMBOJIMKH M Ha3BaHWI
3NEKTPOOTPULATETBHOCTH COCAVMHEHUHM 10  HOMEHKJIAType
MEXyHapOAHOTO coro3a
TEOPETUYECKON W MPUKIATHON XUMUU
W TPUBHAIBHBIX  HA3BaHUM  AJIA
COCTaBIICHUS XUMHUYECKHX (HOpMYI
JIBYXaTOMHBIX CO€IMHEHHUN
OK 01 | Ilepuomuueckuit | XapakTepu3oBaTh 1. Tect «Mertamnuueckue /
OK 02 | 3akoH ¥ TabnuIa | XUMHUYECKUE PIICMEHTHI B HEMETaUIMYeCKUE CBOMCTBA,
JI.1. MenpeneeBa | COOTBETCTBUU C UX 3JEKTPOOTPULATEIBHOCTD U CPOACTBO
MIOJIOKEHUEM B K 2JIEKTPOHY XMMUYECKUX 3JIEMEHTOB
NEPUOIUYECKON CUCTEME B COOTBETCTBHUE C UX JIEKTPOHHBIM
XUMUYECKUX 31eMeHTOB J[.M. | cTpoeHneM u nosioxeHueM B
MenpeneeBa NIEPUOIUYECKON CUCTEME XUMUYECKUX
anemeHToB .M. MeHaeneeBay.
2. IlpakTnyeckue 3a1aHus Ha
YCTaHOBJIEHUE CBS3H MEXIY
CTPOCHHEM aTOMOB

Pazgen | XuMuyeckue peakuuu

2

OK 01 | Tuns CocraBnaTh peakuuu 1. 3amaun Ha cocTaBlIEHUE YpaBHEHUH

OK 04 | xumMuuecKux COCIMHEHMUS, PA3JIOKEHUS, peaKLuii:
peakuuit oOMeHa, 3aMeIleHus, — COEMHEHUS, 3aMEILECHNUS,

OKHCIIUTCIIBHO-
BOCCTAaHOBUTCIIBHBIC PCAKITUN

pa3oxeHus, 0OMeHa;

— OKHCITUTEIBHO-
BOCCTaHOBUTEJIHHBIX PEAKIUH C
HCIIOJIb30BAHHEM METOa
AIIEKTPOHHOTO OaaHca.

2. 3ajaum Ha pacyeT Macchl BEIIecTBa
Wi 00bE€Ma ra30B 10 U3BECTHOMY
KOJIMYECTBY BEIECTBA, MACCE WIIH
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00BEMY OIHOTO U3 y4acTBYIOLUX B
pEaKIHU BEIIECTB; PACYEThI MACCHI
(00bEMa, KOIMUYECTBA BEILIECTBA)
IPOJYKTOB PEAKIUH, €CIIH OJIHO U3
BEIIECTB NMEET NPUMECH

OK 01
OK O4

DNEeKTPOTUTHYIEC
Kas IUCCOLMAIINS
¥ MOHHBIA 00MeH

CocraBisTh ypaBHEHUS
XAMHUUYECKHX PEaKIUH
MOHHOTO OOMEHA C y9acTUEM
HEOPraHUYECKHX BELICCTB

1. 3ajaHus Ha cocTaBieHUE
MOJIEKYJISIPHBIX U MOHHBIX PEAKIIUi ¢
Y4aCTHUEM KHUCIJIOT, OCHOBAHUM U
COJIEH, YCTAHOBJICHUE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI

2. JIaboparopnas padota "Turibst
XUMHYECKUX peakuui”

Pa3nen 3. CtpoeHue u CBOHCTBAa HEOPraHUYECKUX

BCIIECCTB

OK 01
K 2.2

Knaccuduxkarnus,
HOMEHKJIaTypa 1
CTpOCHHE
HCOPraHNM4CCKUuX
BEIIECTB

Knaccugummposats
HCOPraHnM4CcCKUC BCUICCTBA B
COOTBETCTBHUH C UX
CTPOEHHEM

1. Tect «HomenknaTypa u Ha3BaHuE
HEOPraHUYECKUX BEIIECTB UCXO/IS U3
WX XUMUYECKOU (POPMYITBI HIIH
COCTaBJIEHUE XUMUYECKOU (POPMYIIbI
WCXO/Is1 U3 HAa3BaHUS BEIIECTBA T10
MEKIYHAPOJHOMN WU TPUBUAIBHOMN
HOMEHKJIaType».

2. 3aja4n Ha pacyeT MacCOBOM JIOJIN
(Macchl) XUMHUYECKOTO dJIEMEHTA
(coenuHeHHs1) B MOJIEKyJIe (CMecH).
3. [IpakTrueckue 3aganus Mo
KJ1acCU(UKAIMU, HOMEHKIIAType U
XUMUYECKUM (popMyiam
HEOPraHMYECKUX BEIECTB Pa3IMUHbIX
KJIACCOB.

4. [IpakTyeckue 3aJlaHus Ha
ompeesieHne XUMUYECKOI
AKTUBHOCTH BEILIECTB B 3aBUCUMOCTH
BUJIa XUMUYECKOU CBSA3M U TUIA
KPUCTAJUTMYECKON PeleTKU

OK 01
OK 02
IIK 2.2

duzuko-
XUMHUYECKHE
CBOIiCTBa
HEOPraHUYECKUX
BEIIIECTB

VYcranaBiauBaTh 3aBUCHMOCTh
(I)I/ISI/IKO'XI/IMI/I‘ICCKI/IX
CBOMCTB HCOPraHU4CCKUX
BCUICCTB OT CTPOCHHA aTOMOB
" MOJICKYJI, a TAK¥KC THUIIa
KpHCTaHHquCKOﬁ PCUICTKU

1. Tect «OCOOEHHOCTH XUMHYECKUX
CBOMCTB OKCHJIOB, KHCJIOT,
OCHOBaHUH, aM()OTEPHBIX
THIPOKCHIOB U COJICH».

2. 3ajgaHus Ha COCTaBJIICHHUE
YpaBHEHUN XUMUYECKUX PEaKIUH C
Y4aCTUEM MPOCTHIX U CIOXKHBIX
HEOPraHUYeCKHUX BEIECTB: OKCUIOB
METaJIJI0B, HEMETAIIOB U
aM(pOTEPHBIX IIEMEHTOB;
HEOPraHUYeCKUX KUCIOT, OCHOBAaHUI
¥ aM(pOTEPHBIX TUIPOKCUIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTEPU3YIOUIUX UX CBOMCTBA U
CHocoOBI OJTYYEHUSI.

3. IIpakTHKO-OpUEHTUPOBAHHbBIE
TEOPETHUUECKHUE 33JIaHUs Ha CBOWCTBA
Y MIOJIyY€HHE HEOPTaHUYECKUX
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BEILIECTB
OK 01 | Unentuduxauus | MccnenoBath kauecTBeHHble | 1. [IpakTHko-opHeHTHPOBAHHBIC
OK 02 | HeopraHMYeCKUX | peaKkLMHU HEOPraHU4YECKUX 3a/1aHM TI0 COCTABIICHUIO
OK 04 | Bemects BEILIECTB XUMHUYECKUX PEAKLUI C y4aCTUEM
HEOPraHUYeCKHUX BEIECTB,
UCIIOJIB3YEMBIX JJI UX
UICHTU(DUKAIIIH.
2.JIaGoparopnas padoTa:
“UnenTndukanusi HEOPraHUIECKIX
BEIIECTB”
Pa3nen 4. CtpoeHue u CBOHCTBA OPraHNYecKMX BelecTB
OK 01 | Knaccuduxamus, | Kmaccudunuponats 1. 3agaHus Ha COCTaBJICHUE HA3BAHUM
[IK 2.2 | ctpoenue u OPraHNYeCKHE BELIECTBA B OPraHNYeCKHUX COECIMHEHMM 110
HOMEHKJIaTypa COOTBETCTBHUU C UX TPUBHAIILHON WJIM MEXKTYHAPOTHOM
OpraHUYECKUX CTPOCHHEM CHUCTEMAaTUYeCKO HOMEHKJIAType.
BEIIECTB 2. 3amaHus Ha COCTABJICHUE MOJHBIX U
COKpAIIEHHBIX CTPYKTYPHBIX GOPMYIT
OPraHUYEeCKHUX BEIIECTB OTACIBHBIX
KJIACCOB.
3. 3aauu Ha onpeaeIeHne
npocreiien GopMyIibl OpraHuyecKon
MOJIEKYJIbI, HCXOS U3 DJIEMEHTHOTO
cocrana (B %)
OK 01 CBolicTBa VYcTaHaBiauBaTh 3aBUCUMOCTE | 1. 3amaHus Ha COCTaBJICHUE
OK 02 | oprannueckux (DMBUKO-XUMUYIECKUX YpaBHEHUH XMMHUUYECKUX PEAKLHl C
OK 04 | coegquneHunit CBOMCTB OPraHMYECKHUX y4acCTHEM OPTraHMYECKUX BEILIECTB Ha
[IK 2.2 BEIIECTB OT CTPOEHUS OCHOBAHMU UX COCTaBa U CTPOCHUS.
MOJIEKYJT 2. 3agaHusa Ha COCTaBJIEHUE
YpaBHEHUH XMMUUYECKUX PEaKIIHil,
WUTIOCTPUPYIOIIUX XUMUYECKUE
CBOICTBA C yUETOM MEXaHU3MOB
MPOTEKAHUS JaHHBIX PEaKIUil 1
TEHETHYECKOM CBSI3M OPraHUYECKUX
BELIECTB Pa3HbIX KIIACCOB.
3. PacyerHble 3a/1a4¥ IO ypaBHEHUSIM
peaKIuii C yuacTueM OpraHuYeCcKux
BEIIECTB.
OK 01 | Unentuduxamus | MccnenoBars kauectBeHHbie | 1.IIpakTuko-opreHTHPOBAaHHBIE
OK 02 | opranmueckux peakuuyu OPraHuYECKUX 3aJ]aHus TI0 COCTABIICHUIO
OK 04 | BemecTs, Ux COCIUHEHUU OTACIbHBIX XUMUYECKUX PEAKIUN C y4aCTUEM
[IK 2.2 | 3HayeHue u KJIaCCOB OPraHMYEeCKUX BEIIECTB,
MIPUMEHEHHE B UCIIOJIb3YEMBIX JJI UX
OBLITOBOM U uaeHTU(GUKAIH B OBITY U
MIPOU3BOJICTBEHHO MPOMBIIIIEHHOCTH.
W IesTeNbHOCTH 2.JIaboparopnast paboTa:
YyeJloBeKa “Unentuduxanusi OpraHn4ecKux
COEAMHEHUM OTJIEIbHBIX KJIACCOB™

Pazpen 5. Kunernueckue u TCPMOAUNHAMUYECCKHE 3AKOHOMEPHOCTH NMPOTCKAHUA XUMHYECCKHUX

peakuui
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OK 01
OK 02
K 2.2

CxkopocTb
XUMHYECKUX
peaKuui.
XuMu4eckoe
paBHOBECHE

XapakTepu30BaTh BIUSIHUE
KOHIICHTPALIUU
pearupyromux BeecTB u
TEeMIIepaTypbl Ha CKOPOCTh
XUMHUUYECKUX PEaKLNil
XapakTepru30BaTh BIUSHUE
M3MEHEHUs KOHIIEHTPAllUX
BEIIIECTB, PEAKIIUH CPEJIbI U
TEMIIEpaTyphl Ha CMEIICHUE
XUMHUYECKOTO PAaBHOBECHS

[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a/IaHNs] HA aHAIIU3
(baxTOpOB, BAMSIONINX HA U3MEHEHHE
CKOpPOCTH XMMHMUYECKOU PEaKIIMHU.
[IpakTHKO-OpHUEHTUPOBAHHBIE
3a/1aHMs HAa IPUMEHEHUE IIPUHIIAIIA
Jle-lllaTenbe i1 HaXOXKICHUS
HalIpaBJICHUsI CMELEHUS PaBHOBECUS
XUMHUYECKON PEaKLK U aHAIIN3
(bakTOpOB, BIMIIONINX HA CMELICHHUE
XUMHUYECKOTO PABHOBECHS

Pa3nen 6. PacTtBopnl

OK 01 | IMonsitue o Paznuuarh uCTUHHBIE 1. 3agaun Ha IPUTOTOBIICHUE

OK 02 | pacTtBOpax pacTBOpHI pacTBOPOB.

[IK 2.2 2. IIpakTMKO-OpUEHTUPOBAHHBIE
pacyeTHbIC 3aJaHHs Ha TUCTICPCHBIE
CHCTEMBI, UCTIOJIb3yeMbIe B OBITOBOM
Y TIPOM3BOJICTBEHHOM JEATEIBHOCTH
YyeJloBeKa

OK 01 | UccnenoBanue UccnenoBats huszmko- JlaGoparopnas padota

OK 04 | cBoiicTB XUMHYECKHE CBOMCTBA “IIpuroToBieHHE pacTBOPOB”

I[IK 2.2 | pactBOpOB HWCTUHHBIX pacCTBOPOB

IIpodeccnoHaTbLHO-OPUEHTHPOBAHHOE COJIEPKAHUE

Pa3znen 7. Xumus B ObITY M IPOM3BOJACTBEHHOM /1eITEJIbHOCTH YeJIOBEKA

OK 01
OK 02
OK 04
OK 07
I1IK 2.2

Xumus B OBITY H
MIPOM3BOJICTBEHHO
¥ IeITeNbHOCTH
yeJjioBeKa

O1leHUBAaTh ITOCIENCTBH
OBITOBOM U
MIPOU3BOCTBEHHOMN
JIEeITEILHOCTH YeJIoBeKa C
MMO3UIIMH DKOJOTHUYECKOH
0e30I1aCHOCTH

Keiic (¢ yuerom Oymymeit
poeCCHOHAIBHON JEATEITHHOCTH)
Bo3MokHbIE TEMBI KEHCOB:

1. IToTennenue knumara u
BBICBOOOKIEHUE Ta30BbIX THIPATOB
CO JIHA OKeaHa.

2. byaymue marepuansl Jiisl aBua-,
MAaIINHO- ¥ IPUOOPOCTPOCHHUSL.

3. HoBble MaTepuanbl Ui COJTHEUHBIX
Oatapeii.

4. JlekapcTBa Ha OCHOBE
pacTUTEIBHBIX MPENapaToB
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