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- depepasbHOr0 TOCYAAapCTBEHHOTO 00pa3oBaTeJbHOI0 CTaHAApTa
(nanee - ®I'0C) no conenUaJbHOCTH CpeAHEro MNpodpecCHuOoHaJbHOr0
obpasoBaHusa (gasee - CI10)15.01.05 Cpapmwuk (py4yHOM M 4YaCTUYHOU
MeXaHW3UPOBAaHHOW CBapKU)HAIJIABKU , YTBEPKJEHHOT0 NpPUKa30M
Muno6pHayku  Poccuiickon — ®enpepauuu ot 14.04.2022  Ne235
(3sapeructpupoBaHHbIM B MuHocTuuu Poccuu 24.05.2022 N268567);

- depepasbHOr0 TroOCyLapCTBEHHOTO 00pa30BaTeJbHOr0 CTaHAApTa
cpefiHero o611ero o6pa3oBaHus, yTBEPKJEHHOTO NPUKa3oM MUHHUCTepPCTBOM
obpa3oBaHud M Hayku Poccuiickont Penepanuu ot 12 mag 2019 r. Ne 413 (B
penaknuu ot 12 aBrycrta 2022 r.);

- QepepasbHOM 00pa3oBaTeJbHOU NpPOrpaMMbl CpeJHero o0O0ILlero
obpa3oBaHUs, YTBEPXKJEHHOW MpukKazoM MuHnpocBeueHuss Poccuu oT
18.05.2023 r. Ne371 (3apeructpupoBaHHoro B MuHwocte Poccumn 12.07.2023
Ne72428)

- [IpumepHON paboyeld MporpaMMbl 0611e06pa30BaTEJbHON y4eOHOU
JUCUUIJIMHBL  «XUMUSA» Il NpPOPecCHOHAJbHBIX 00pa30BaTeIbHbIX
opraHusanuu, yreep>xaeHHou COBETOM IO OLeHKe COZep>KaHUs U KadyecTBa
OPUMEPHBIX pPabO4YMX MNporpaMM o001e06pa3oBaTEJbHOTO0 M COLMAJIbHO-
TYMaHUTApHOTO ILUKJIOB CpeJHero npoQpecCHMOHaJbHOTO 00pa30BaHUS

®r'bOYy AIIO0 UPIIO IIpotokosa Ne14 ot «30» Hos06pa 2022 T.

O6cyx/eHa U oj06peHa HA 3ace/laHWM NIpeJiMeTHO- Pa3paboTgfia nmpemnogaBaTeb:
I.lPIKJIOBOﬁ KOMHUCCHUH 0611_[606 d30BaTeJIbHBIX

P J.P.®accaxoBa
JUCLUIIINH

[IpoTokosn Nel
«28» aBrycra 2024 r.

[Ipeacenarens [LIK @H.C.

[lopbiBaeBa
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OBIIASI XAPAKTEPUCTUKA PABOYEN
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1. OBIIASI XAPAKTEPUCTUKA PABOYEH ITPOT'PAMMBI
OBIIEOBPA3OBATEJIbHOM JUCHUIJINHBI «XUMMU»

1.1. MecTo IMCHUIUVIMHBI B CTPYKType OCHOBHOW MPO(ecCHOHATbHOMN
o0pa3oBaTeJIbHOM NMPOrPaMMBbI

OO1eoOpa3oBaTenbHas AUCUMIIIMHA «XUMUS» U3ydaeTcsi Ha 0a30BOM YPOBHE B
o0mieoOpa3oBaTeTbHOM IIMKJIE Y4YEOHOro TIUTaHA OCHOBHOW Mpo¢eCcCHOHAIBHON
oOpazoBarenbHOM  mporpammbl  15.01.05 Cpapmmk (pydHOH © = YaCTHUYHO
MEXaHU3UPOBAHHOM CBapKy (HAIIaBKH).

1.2. Heau n muianupyemble pe3yJibTaThl 0CBOCHUS JUCIUNIMHBI

1.2.1. leau u 3aga4y JUCHUATIIIMHBI

dopMupoBaHUE Yy CTYACHTOB MPEJACTABICHUS O XUMHUYECKOW COCTaBISIOLIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA KaK OCHOBBI IIPUHSTHS PELICHUHN B )KMU3HEHHBIX
Y IIPOU3BOJICTBEHHBIX CUTYALMSIX, OTBETCTBEHHOI'O IIOBEACHUS B IPUPOIHON Cpeae.

3agaum IMCUMILINHBL:

1) cdopmupoBaTh MOHHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHHUS XUMUYECKUX
IIPOLIECCOB U SBJICHUN B OKPYKAIOLIEH Cpele, LEIOCTHOM HAaydYHOW KapTUHBI MHUpA,
B3aMMOCBSI3HM U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHS COCTaBJATH (POPMYJbl HEOPraHMYECKUX W OPraHHMYECKHUX
BELIECTB, YPABHEHMSI XUMUYECKUX pEaKLUi, OOBSACHATh UX CMBICI, UHTEPIPETUPOBATH
pe3yabTaThl XUMUYECKHUX IKCIIEPUMEHTOB,

3) cdopMupoBaThb  HaBBIKM  IPOBEAEHUS  NPOCTEHIINX  XUMHUYECKUX
HKCIEPUMEHTAIbHBIX  HCCIIENOBAaHUI ¢  cOONMIoleHMeM TMpaBuil  0€30MacHOro
oOpalleHus C BeIecTBaMu U 1JaO0OpaTOPHBIM 000y A0BaHUEM;

4) pa3BUTh YMEHHs MCIOJB30BaTh MH(OPMALMIO XMMHUYECKOIO XapakTepa W3
pa3TUYHBIX UICTOYHUKOB;

5) copmupoBaTh yMEHUSI MPOTHO3UPOBATH MOCIEACTBHSI CBOEH JIEATENBHOCTH U
XUMHYECKUX MPUPOIHBIX, OBITOBBIX U MPOU3BOICTBEHHBIX IPOLIECCOB;

6) chopMupoBaTh MOHMMAHHWE 3HAYUMOCTU AOCTHKCHUH XMMHUYECKON HAyKH U
TEXHOJIOTHH JIsl pa3BUTHS COLIMATIHOM U MIPOU3BOJCTBEHHOMU cep.



1.2.2. Ilimanupyemblie pe3yabTaThl OCBOCHHUSI 001Ie00pa30oBaTeJbHOM TUCHUILINHBI B cooTBeTcTBUU ¢ PI'OC CIIO n

Ha ocHOBe PI'OC COO

Koa u IInanupyemble pe3yjbTaTbl 0OCBOCHHUS THCHUTIIHHBI
HAUMEHOBAaHU
e

dopMupyeMbIX Oo6mme JAucuunjanHapHbie

KOMITeTEeH LU

OK 01. B yacTu TPyAOBOr0 BOCIIUTAHMSA: - BJIAJETh CHCTEMOM XMMHWYECKHX 3HAHUH, KOTOpas  BKIIIOYAET:

BeiOupats - TOTOBHOCTb K TpPYAY, OCO3HaHHWE LEHHOCTH | OCHOBOMNOJAraloIue MOHATUS (XUMHUYECKUI >JIEMEHT, aToOM, 3JIEKTPOHHas

CrocoObl MacTepcTBa, TPYAOIIO0UE; o0oJiouka aToma, s-, p-, d-3eKTpOHHBIE OpOUTAI aTOMOB, HOH, MOJEKYJIa,

pelleHns 3aJa4 | - TOTOBHOCTb K  AKTUBHOM  JEATEIBHOCTHU | BAJIEHTHOCTD, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCIIECHUS, XMMHYECKas

npodeccuoHan | TEXHOJIOTMYECKON U COLMaIbHON HAlpPaBIE€HHOCTH, | CBA3b, MOJb, MOJSpPHAs Macca, MOJIAPHBIA 00BEM, YTIJIEpOJHBIN CKeNeT,

BHOU CIOCOOHOCTh ~MHUIMMPOBATH, IJIAHUPOBATh M | QYHKUMOHANbHAS TPYINa, paJuKai, U30MEpHs, H30Mepbl, TOMOJIOTHYECKHUMA

JEeSTEIIbHOCTH | CAMOCTOSATEIbHO BBIIOJIHATh TAKYIO JIEATENbHOCTD; | PSA, TOMOJIOTH, YIJIEBOJOPO/Ibl, KUCIOPOI- U a30TCOAEpKAIINe COCTUHEHMS,

INPUMEHUTEIBH | - MHTEpEC K pa3IMYHbBIM cdepam | OMOJIOTUYECKH aKTHBHBIE BelecTBa (YIJIEBOJbI, JKUPbI, OEIKH), MOHOMED,

0 K Pa3JInYHBIM | IPOECCHOHATBHON eI TETFHOCTH, MOJINMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE  COEAMHEHUS,

KOHTEKCTaM OBialecHMe  YHMBEpPCAJIbHBIMH  y4eOHBIMH | KpUCTAJUIMYECKasl peleTKa, THUIbl XMMHUYECKHX peakiuil (OKHUCIUTENbHO-
NMO3HABATEJIbHBIMHU el CTBUAMM: BOCCTaHOBUTEJbHBIE, K30-U SHJOTEPMHUUECKHE, PEAKIIUH HOHHOIO OOMEHa),
a) 6a30BbIe JIOTHYECKHE NeHCTBHS: pacTBOp, IEKTPOJIUTHI, HEITEKTPOJIMTHI, JJIEKTPOJUTHYECKAsT AUCCOLUALINS,
- CaMOCTOSITENIbHO (bopmynHrpoBaTh U | OKHUCJIHUTENb, BOCCTAHOBUTEN, CKOPOCTh XUMHUYECKOHN peakluu, XUMUYECKOE

aKTyaJM3MpoBaTh NpPOOJIEMy, paccMaTpuBaTh €e
BCECTOPOHHE;

- YCTaHABIIMBATh CYIICCTBCHHBIH TNPU3HAK WIIH
OCHOBaHHUS JJISl CpaBHEHUS, KIACCUPUKANUU W
0000IIIEHHS;

- OIpenensaTh IENH JEATSIBHOCTH,
mapaMeTpsl U KPUTEPUHU UX JOCTHIKCHHS,
- BBISABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SBICHUSX;

- BHOCUTh KOPPEKTHBBl B  JICSATCIBHOCTD,
OLICHUBATh COOTBETCTBUE pE3YJIbTATOB IICIISIM,

3aaaBaTb

paBHOBecHE), TEOPHMM M 3aKOHBl (TEOpUs XHUMHUUYECKOTO CTPOEHUS
oprannyeckux BemectB A.M. byrnepoBa, Teopus IIEKTPOIUTHYECKOU
aucconuanuy, nepuoaudeckuil 3akon /[[.1. MenneneeBa, 3aKOH COXpaHEHUs
MAacchl), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3bIK XMUMHH, (HDaKTOJIOTHIECKHE
CBEJIEHUS O CBOMCTBaX, COCTaBe, MOJyYeHUH U O€30MacHOM HCIOJIb30BaHUU
BAKHEUIINX HEOPraHMYEeCKMX W OpPraHWYeCcKUX BEIIECTB B OBITY U
IIPAKTUYECKON ACSITEIbHOCTH YEJIOBEKA;

- YMETb BBIABIIATH XapakTEpHbIE IPU3HAKM M B3aHUMOCBS3b H3YYEHHBIX
MOHATUM, TPUMEHSITh COOTBETCTBYIOLUE MOHATHUS IIPU ONIMCAHUM CTPOCHHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M UX IMPEBPALLCHUN;
BBISBJSITH ~ B3aMMOCBSA3b ~ XMMUYECKMX 3HAHUH C  IOHATHAMH U




OLICHUBATbh PUCKU ITOCIEACTBUM IEATEIBHOCTH;

- pa3BUBaTh KPEATUBHOE MBIIUICHUE MPHU PEIICHUN
YKU3HEHHBIX TIPOOIIEM

0) 0a30BbIe HCCIeA0BaTEIbCKUE e CTBHS:

- BJaJIeTh HaBBIKAMH Y4YEOHO-HCCIEA0BATEIHCKOM
u MPOEKTHOMN JIeSITeIIbHOCTH, HaBBIKAMH
paspelieHus mpoodieM;

- BBISABISATH TNPUYUMHHO-CIEACTBEHHBIE CBS3H U
aKTyaJu3UpOBaTh 3a/a4y, BbIABUraTh TUIIOTE3Y €€
pelieHus, HaXOJIUTh apTyYMEHTHI JUIST
JI0OKa3aTelibCcTBa CBOMX YTBEPXKACHHH, 3a7aBaTh
rapaMeTpbl U KPUTEPUU PEIICHHUS;

- aHaJU3MpOBATh MOJYUYCHHBbIE B XOAE PEIICHUS
3a7a4M PE3yJbTaThl, KPUTUYECKU OLECHHBATH HMX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MEHEHUE B
HOBBIX YCJIOBUSIX;

- YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIBHYIO U
MPAKTUYECKYI0 00IaCTH KU3HEACATETHLHOCTH,

- YMEeTb HHTETPUPOBATH 3HAHUSA U3 Pa3HBIX
MPeAMETHBIX 00JIaCTeH;

- BBIABUTaTh  HOBBIE  UJEH,
OpUTHHAJILHBIC TIOJXO/IbI U PEIICHUS;
- CIIOCOOHOCTH MX MCITOJIb30BAHUS B
II0O3HABATEJILHON U COLMAIbHON NMPAKTUKE

npeajiaraTrb

OpEACTABJICHUAMU APYTUX CCTCCTBCHHOHAYYHBIX TPECIAMETOB,

- YMETH HCIIO0JIB30BATh HaMMCHOBaHUA XUMHUYCCKHUX COC)II/IHGHI/II\/II
MCKAYHAPOAHOTO  COMO3a TeopeTI/I‘{eCKOﬁ 151 HpHKHaHHOﬁ XMMHHN H
TPUBUAJILHBIC HA3BAHUA BayKHEHIITHX BCIICCTB (BTI/IJ'IGH, AlCTUJICH, INTMIOCPUH,
(I)CHOJ'I, (I)OpMaJ'ILI[eFI/II[, YKCyCHasA KHUCJIOTa, TIJIMIUH, yrapHHﬁ ras,
er’ICKHCJ’IBIfI ra3, aMMHakK, raimcHasa HM3BCCTh, HETralI€Hasa HM3BCCTh, ITMTHCBAsA
coJla U Apyr I/IX), COCTaBJIATH (pOpMy.]'ILI HCOPraHNYCCKUX U OPraHUYCCKHUX

BCIICCTB, YPABHCHUA XHMHUUCCKHX peaKuHﬁ, OO0BICHIATL HX CMBICII,
MIOATBEPKIATh XapaKTepHbIE XUMUYECKHE CBOMCTBA BEILECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMECHTAMU W 3allUCAMHA ypaBHeHI/Iﬁ XUMHNYECKUX
peakuuii;

- YMCThb YCTaHaBJIMBATh MNPUHAAJICKHOCTE HU3YYCHHBIX HCOPTraHWUYCCKUX U
OpPraHWYECKUX BEIIECTB K ONPEJCICHHBIM KJlaccaMm M Ipynmnam COeIUHEHH,
XapaKTCPU30BaTb HUX COCTaB U BayKHEHIIIIe CBOﬁCTBa; ONpEaACIATL BHUABI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAs, NOHHAs, METaJUIMYeCcKas, BOJOPOIHA),
TUIIBI KPUCTAJUIMYCCKUX PCIICTOK BEIICCTB, KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHUYCCKUC
peaKkiuy;

- chopMHpOBaTh TPEJACTABICHHUS: O XHUMHUYECKOH  COCTaBIISIOIICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHUpPA, POJM XMMHH B TMO3HAHUU SBJICHHM
npupoasl, B (OPMUPOBAHMHM MBIIUICHUSI W KYJIbTYPHl JIMYHOCTH, €€
(yHKIIMOHATTFHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEIICHUs MPAKTHUYECKUX
3a/la4 U HKOJIOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pPOBBIO U
MIPUPOIHOM cpere;

- YyMETh MPOBOJUTH PACUEThl MO XMUMHYECKHUM (popMyliaM M ypaBHEHUSIM
XUMHUYECKMX  peakuuid ¢  HCHONb30BaHMEM  (U3MUECKUX  BEIUYHH,
XapaKTEepU3yIOIINX BEIIECTBA C KOJMYECTBEHHOH CTOPOHBI: Macchl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIb30BaTh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA I IMPUHATHUA peIHeHI/Iﬁ B KOHKPCTHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPUMEHEHUEM

OK 02.
Hcmons30BaTh
COBPEMEHHBIE
Cpe/acTBa

B 00J1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:

- c(hopMHUPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YPOBHIO
pa3BUTHUA HAyKd M OOIECTBEHHOM MPaKTUKH,

- yMeThb IUIAHUPOBATh M  BBIMOJNHATh XUMHYECKUH  IKCIEPUMEHT
(mpeBpallleHHsT OpPraHMYECKHWX BELIECTB IpPU HArpeBaHUM, MOJyYEHHUE
STUJIEHA U U3YYEHHUE €ro CBOWCTB, KAUECTBEHHBIC PEAKIMU Ha ajbJCTH]BbI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JKOB IpH HarpeBaHHH,




MIOUCKa,
aHanu3a u
UHTEpIpEeTaLuU
uHboOpMaluu 1
UH(POPMALIMOHH
BIC TEXHOJIOTHH
IS
BBITTOJTHEHHS
3a1a4
npodeccruoHan
BHOU
JeSITEIIbHOCTH

OCHOBaHHOTO Ha Juanore KyJBTYD,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B
MOJIUKYJIbTYPHOM MHUPE;

- COBEPUICHCTBOBAHUE SI3bIKOBOW M UYHUTATEIBCKOM
KYJIbTYpbl KaK CpelICTBa B3aUMOACHCTBUS MEXKIY
JIO/IbMU Y MTO3HAHUS MUPA;

- OCO3HAaHWE IIEHHOCTA HAYYHOW JESITEIbHOCTH,

TOTOBHOCTh  OCYHIIECTBJISITH  NPOEKTHYID U
HCCIIEA0BATENIbCKYIO JIeATETbHOCTh
WHJWBHUIYAIHHO U B TPYIIIE;

OBjiaseHHe  YHMBEPCAJbHBIMM  Y4eOHBIMH

NM03HABATEILHBIMU 1€ CTBUSIMH:

B) paborta ¢ nHgopmanmeii:

- BJIaJICTh HABBIKAMU IMOJTYYCHHA I/IH(i)OpMaIII/II/I u3
UCTOYHHKOB pa3HbIX THIIOB, CaMOCTOSTEIBHO
OCYIIECTBIISATh TIOUCK, aHAJIN3, CUCTEMAaTH3AIHIO U
MHTEPIIpETanio NHGOpMAIIUU pa3InIHbIX BUJIOB U
(dhopM TIpeIcTaBICHHS,

- co3JIaBaTh TEKCTHl B PAa3NUYHBIX (opMaTax c
y4e€TOM Ha3HAueHuss HHPOpMAIMU U IIeJIEBOI
ayAMTOpPHH, BBIOMpas ONTHMANbHYIO  (QopMy
IpCACTABJICHUA U BU3YyaJIU3alllH;

- OICHUBATh JOCTOBEPHOCTb, JISTUTUMHOCTB
nH(pOpMallUK, €€ COOTBETCTBUE IPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- HWCHOJB30BaTh CpeACTBa HMH()POPMAIMOHHBIX H
KOMMYHHKAI[HOHHBIX TEXHOJOTHMH B pPELICHUH

KOTHUTHBHBIX, KOMMYHHKATHBHBIX u
OpraHM3allMOHHBIX  33aJa4 ¢  COOJIIOJCHHEM
TpeOOBaHUIT SPrOHOMHKH, TEXHUKH 0€30MacHOCTH,
THTHCHBI, PECypCOCOCpPEIKEHUsS, TPABOBBIX U
TUYECKHX  HOPM, HOpPM  WHGPOPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH pacCIlio3HaBaHW W 3alIUThI

LBETHbIE peaKkuuu OENKOB; MPOBOAMTH pEaKUUH HOHHOIO OOMEHa,
OTIpEEIIATh CPeNy BOAHBIX PACTBOPOB, KAUECTBEHHbIE pEaKLUu Ha Cysbdat-,
KapOoHAaT- M  XJIOPUA-aHUOHBI, HAa  KATHOH  aMMOHHS;  pellaTh
JKCIIEpUMEHTaJbHbIe 3afaud 1o TeMaM "Metamnsl" u "Hemeramnel") B
COOTBETCTBUHM C IpaBWIAMH TEXHUKH OE30MaCHOCTH MpPH OOpaIlEHUH C
BEILIECTBAMHU U JaOOPATOPHBIM O0OPY/IOBAaHUEM; MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOT0 IKCIIEpUMEHTa B (hopMe 3aIMCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyJIUPOBATH BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

- YMETb aHAJIU3UPOBATh XUMUUYECKYIO0 HH(POPMALIHIO, TOTYYaeMyI0 U3 pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb IHTEpHET U ApyTrHe);

- BJIQJEThb OCHOBHBIMH METOJAaMH HAy4YHOIO IIO3HaHMS BEILECTB U

XUMHUYECKUX  SIBICHUM  (HaOironeHue,  M3MEpeHHe,  AKCIEPUMEHT,
MO/JICIUPOBAHUE);

- YMeThb NpPOBOAMTH pacyeTbl MO XUMHYECKMM (QopMyjaM U YypaBHEHUSIM
XMMHUYECKMX PEAaKUMH C  HUCMONb30BaHUEM  (U3UUYECKUX  BEJIMYMH,

XapaKTEpU3YIOIIUX BEIIECTBA ¢ KOJMYECTBEHHOM CTOPOHBI: MacChl, 00beMa
(HOpManbHbIE YCIOBHS) Ta30B, KOJMYECTBA BEILIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMUMHUYECKHE 3HAHUS JJI1 NPUHATHS PEIIEHUH B KOHKPETHBIX
KHU3HEHHBIX CUTYallUsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM




uHpopmanuu, “HGOPMaAIIMOHHON 6€30aCHOCTH
JTHYHOCTH;

OK 04.

D¢ dekTruBHO
B3aUMOJICHCTBO
BaTh U
paborath B
KOJUJIEKTHUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEJILHOCTH U CAMOOIIPEETIEHHUIO;
-OBJIaJICHUC HaBBIKAMU y4eOHO-
HCCIIEIOBATENbCKOM, TMPOEKTHOM W COLUAIBHOM
JIeSITCIIbHOCTH;

OgBjaaaenue YHUBEPCAJIbHBIMHA
KOMMYHUKATUBHBIMHU /IeHiCTBUSIMH:

0) coBMecTHAasl A1eATeJIbHOCTD:

- TIOHMMaThb M UCIOJIb30BaTh MPEUMYIIECTBA
KOMAaH/IHOW W WHIUBUYIBHONU PaOOTHI;

- OpUHUMATh LEIH COBMECTHOM J1€ATENbHOCTH,
OpraHu30BbIBaTh U KOOPJIUHUPOBATH ACHCTBUS MO
€€ IJOCTHJKCHHIO: COCTAaBIIATh ILIaH JICHCTBUIA,
pacnpeneniaTh poJiki ¢ y4€TOM MHEHU yYaCTHUKOB
00CyKJaTh pe3yIbTaThl COBMECTHOM PabOThI;

-  KOOPJIMHHUPOBaTH M BBIMOJHATH palboOTy B

YCIIOBHSIX peanabHOro, BHUPTYaJIbHOTO 5
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;
- OCYUIECTBJISITh TMO3UTHUBHOE CTPATETHYECKOE

TOBEJICHUE B PA3JIMYHBIX CUTYAIHSAX, TPOSBIATH
TBOPYECTBO U BOOOpakeHUE, ObITh MHUIIMATUBHBIM
OBiajieHHe YHUBEPCAJIbHBIMYU PEryJIATHBHBIMH
JeHCTBUSAMM:

I') IPUHATHE Ce0H U APYTUX JIOAei:

- IPUHUMATh MOTHBBI U aPTYMEHTBI IPYTHX JIOCH
IIPY aHAJIN3E PE3yIbTaTOB JICATCIIEHOCTH;

- TIPU3HABATh CBOE MPABO U MPABO APYTHX JIOICH
Ha OIITNOKM;

- pa3BHUBaTh CIIOCOOHOCTH TOHUMATh MUD C
TTO3UIUH JIPYTOTO YEJIOBEKA;

- YMCTb IMJIaHUPOBATb )41 BBITIOJIHATH XUMHYECKUN SKCICPUMCHT
(mpeBpallleHHsT OpPraHMYECKHWX BEIIECTB MpPU HAarpeBaHUH, MOJyYEHHUE
OTWJICHA U HU3YUCHHUC €TO CBOI>'ICTB, KauCCTBCHHLIC PCAKIIMKW Ha aJIbACTUMDBI,
Kpaxmall, YKCYCHYIO KHUCIJIOTY; JeHarypauus O€JKOB IpH HarpeBaHHH,
IOBCTHLBIC pCaKIHU 6CJIKOB; OpoBOAUTL PCAaKIHMU HWOHHOI'O 06MeHa,
OTIpeeIIATh CPely BOAHBIX PACTBOPOB, KAUE€CTBEHHBIE PEaKLMU Ha CyJbdat-,
KapOoOHAaT- M  XJIOpUA-aHHOHBI, HAa  KATHOH  aMMOHHS;  pelIaTh
SKCTIIEpUMEHTANIbHBIE 3aaun 1Mo TemaMm "Metamtel" u "Hemeramnsl") B
COOTBETCTBUHM C TpaBWIAMH TEXHUKH OE30MaCHOCTH MpPH OOpaIleHUH C
BEIIECTBAMHU U JaOOPATOPHBIM O0OPY/IOBaHUEM; MPEACTABIATh PE3YJIbTaThl
XMMHUYECKOT0 IKCIIEpUMEHTa B (hOpMe 3aIiCH YPaBHEHHH COOTBETCTBYIOIIUX
peakuuii 1 GopMyIUpPOBaTH BBIBOJIBI HA OCHOBE 3THUX PE3YJIbTaTOB




OK 07. B 00/1acTH 3K0J10rHY€CKOT0 BOCIUTAHMSA: - chopMupoBaTh TPEACTABICHHUS: O XHMHUYECKOH  COCTaBISOIIEH
ConericTBoBaTh | - C(HOPMUPOBAHHOCTD JKOJIOTHYECKON KYJIBTYpHI, | €CTECTBEHHOHAYYHOW KapTUHBI MUpPA, POJIM XHUMHU B TIO3HAHWUU SIBICHHI
COXPaHEHUIO MOHMMAHKUE BIMSHHS COIMATBbHO-YKOHOMHUYECKUX | IPUPOJbI, B (OPMHPOBAHMH MBIIUICHUS M KYJIbTYphl JIMYHOCTH, €€
OKPY’)KalOIIeW | mMpOolleCCOB  HA  COCTOSHUE  NPUPOAHOW | | QYHKIIMOHAIBHOW TPAaMOTHOCTH, HEOOXOIUMOM MIJIsi PEIICHHS MPAKTHIECKUX
cpenpl, COLIMATILHOW  Cpedbl, OCO3HaHWE TJI00ATBHOTO | 337]a4 U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3I0POBBIO U
pecypcocOepex | xapakTepa dKOJIOTHYECKUX MpooOIieM; MIPUPOTHOM cpefie;

€HHUIO, - IJIAaHUPOBAaHUE U OCYIIECTBIECHUE NEHCTBUI B | - YMETh COOMOATh MPaBHUIa SKOJIOTHUECKH IIeIECO00pa3HOro MOBEACHUS B
MIPUMEHSATH OKpY’KaIOIIe cpeae Ha OCHOBE 3HAHUS LeJieH | ObITY W TPYAOBOU NEATEIHHOCTH B IIEJSAX COXPAHEHUS CBOETO 3/I0POBBS U
3HaHUS 00 YCTOMUYMBOIO pPa3BUTHUS YEJIIOBEUECTBA; OKpY’KaloIlle MPUPOJHON CpeAbl; YUYUThIBATh OMACHOCTb BO3ACHCTBUSA HaA
W3MEHEHUU AKTUBHOE HEMNPUITHE JCUCTBUHN, NPHUHOCSIINX | )KUBBIC OPTraHU3MBI OMPEEICHHBIX BEIIECTB, MOHUMAs CMBICT IOKa3aTess
KJIUMATA, BpeJ OKpYyXarollen cpese; MpeAesIbHON JOMYCTUMON KOHLIEHTpaluU

TIPUHITUTIBI - yYMEHHE TPOTHO3UPOBATh HEOIATONPHUATHHIE

OepexITMBOTO SKOJIOTUYECKHUE TOCIEACTBUS MPEANPUHUMAEMBIX

IIPOU3BOJCTBA, | ACWCTBUH, IPEIOTBPAILATH UX;

s¢heKTUBHO - pacupeHnue OTbITa JeATETbHOCTH

JICCTBOBATh B | DKOJIOTMYECKON HAINPABICHHOCTH;

qpe3BBI‘-IaI7[HBIx - OBJIAICHHUEC HaBbIKaMH y‘le6HO—I/ICCHGI[OBaTeJIBCKOﬁ,

CUTYaIUIX HPOEKTHOM U COLHAIBHOM JIeSTeIbHOCTH;

IIK 2.1. B yacTu Tpy10BOIro BOCIMTAHUSA: - YMETbH BBISBISATH XapaKTEPHbIC MPU3HAKU U B3aUMOCBSA3b U3yUYEHHBIX
Brimonusate - TOTOBHOCTb K TpPYAY, OCO3HAHHME LEHHOCTH | IOHATUN, IPUMEHSATH COOTBETCTBYIOLINE MOHITHUS IIPU ONMKUCAHUM CTPOCHUS U
PYUYHYIO MacTepcTBa, TPYAOIIO0HE; CBOMCTB HEOPraHUYECKUX U OPTaHUYECKHUX BELIECTB U UX MPEBPALLECHU;
JyTOBYIO - TOTOBHOCTb K aKTHBHOM  JIEATETBbHOCTH | BBIABIISITH B3AUMOCBSI3b XUMUUYECKUX 3HAHUH C MOHATUSIMU U

CBapKy TEXHOJIOTMYECKON U COLMAJIbHON HANPABIEHHOCTH, | MPEICTABICHUAMU IPYTUX €CTECTBEHHOHAYYHBIX PEIMETOB;

Pa3IUYHBIX CIIOCOOHOCTh ~MHHIIMUPOBATh, IUIAHUPOBATH H | - YMETh NPOBOAUTH PacueThl MO XMUMHYECKUM (opMmyrnaM H ypaBHEHHSIM
Jeranei u3 CaMOCTOSITENIHO BBIMIOJIHATH TaKyIO ACSITEIbHOCTD; | XUMUYECKUX  PEaKIUil ¢  HCIOJIb30BaHMEM  (U3WYECKUX  BEJIHYUH,
VTIEPOAUCTHIX | - HHTEPEC K pa3inuHbIM chepam XapaKTepPU3YIOMIMX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
u npodeccnoHaNbHOM e TEeNbHOCTH. (HOpMallbHbIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEILECTBA; HCIOJIb30BaTh
KOHCTPYKIMOH | OBJaleHHe  YHMBEPCAJbHBIMM  Y4eOHBIMM | CHCTEMHbIE XMMUYECKHE 3HAHMS JUIsl NPUHSATUS PELUICHUH B KOHKPETHBIX
HBIX CTajJedl BO | MO3HABATEJbHbIMM 1eiiCTBUSIMH: YKU3HEHHBIX CUTYAILUSAX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

BCEX a) 0a30Bble JJOrHYecKHe AeiiCTBHS:

IIPOCTPAHCTBEH | - CaMOCTOSITEJIBHO (dhopMynupoBarthb u

HBIX aKTyaJlM3upoBaTh MpPoOIEMy, paccMaTpuBaTh ee

MTOJIOKEHUAX BCECTOPOHHE;
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CBApHOTI'O MIBA.

- yCTaHaBIUBATh CYIIECTBEHHBIM TMPU3HAK WIH
OCHOBaHHWS Il CpaBHEHUS, KIACCUPUKANUU W
00001IEeHMS;

- OIpenensaTh IENH JIEATSIBHOCTH, 3a1aBaTh
napaMeTpsl U KPUTEPUU UX JOCTUKCHHUS,

- BBIABIIATH 3aKOHOMEPHOCTH W TIPOTHBOPEYHS B
paccMaTpuBaeMbIX SIBICHUSX;

- BHOCUTh KOPPEKTHBBI B  JCSATCIBHOCTD,
OLICHUBATh COOTBETCTBHE PE3yJIbTATOB LEJSIM,
OIICHUBATH PUCKU TOCIICICTBUN JACSITSILHOCTH;

- pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPU PEUICHUH
YKU3HEHHBIX TIPOOIIEM

0) 0a3oBbIe HCCAEA0BATEIbCKHE AeHCTBHS:

- BIIQJIETh HABBIKAMHU Y4€OHO-HCCIIEIOBATEIHCKOM
u MPOEKTHOM JIeITEIIbHOCTH, HaBBIKAMH
paspenieHus mpooem;

- BBIABIATH NPUYUHHO-CIIEJICTBEHHBIE CBS3U H
aKTyaJIM3UPOBATh 3aj]a4y, BBIIBUTATh THIIOTE3Yy €€
pelieHus, HaXOIUTh apryMeHThI JUIST
JIOKa3aTeIbCTBA CBOUX YTBEPXKICHHI, 3a7aBaTh
napaMeTpsl U KPUTEPUHU PELICHHUS;

- QHAIM3WPOBATH MOJIYYCHHBIC B XOJIC PEIICHHS
3ala4il pe3yNibTaThl, KPUTUYECKU OILIEHUBATH HUX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh HW3MCHCHHE B
HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTH 3HAHUS B MMO3HABATCIHHYIO W
MPAKTUYECKYIO0 00JIACTH KU3HEIEATEIbHOCTH,

- yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX
MPEAMETHBIX 00J1aCTEH;

- BBABUTATh  HOBBIC  WJEW, MpejJiarath
OPUTHHAJIBHBIC TIOX0/IbI  PEIICHUS;

- CIIOCOOHOCTH MX MCIIOJIL30BaHUS B
TTO3HABATEIPHOM U COIUATTBHOM MPAKTHKE




2. CTPYKTYPA U COJEP)KAHUE OBIIIEOBPA3OBATEJIBHOM

JUCHUAITIINHBI «XUMMUSA»

2.1. O0bemM AUCHUNIMHBI U BUbI Y4eOHOH padoThI
Buj yueOHoit padoThl O0bem B yacax
O0bem o0pa3oBaTe/IbHOI NPOrpaMMbl JUCHHUIINHBI 108
MakcumajibHbIH 00beM ayANTOPHOM HATPY3KH 72
B T.4.
OcHoOBHOe coep:KkaHue 64
BT. 4.
TEOPETHUECKOE 00yUueHne 32
IIPAKTUYECKUE 3aHATUS 22
nabopaTopHBIE 3aHATHUS 10
IIpodeccuoHaNbHO-OPHEHTHPOBAHHOE CO/lep:KaHue (Co/lep:KaHue 6
MPUKJIAJTHOT0 MOYJIA)
BT. 4.:
TeopeTHYecKoe 00ydeHue 2
NPaKTUYECKHUE 3aHATHS 4
CamocrostenpHas padbora 36
IIpomeskyTouHasi atrecTanus (1udpdepeHInpOBaHHbIN 3a4eT) 2
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2.2. TemaTu4yeckuii IJIAH M COIEPKAHNE TN CIIUTIIMHBI

dDopmupyeMbl
HaunMmeHoBaHHne Coaep:xanue yueOHOro MaTepuaJia (OCHOBHOE U MPO(PecCHOHAIBLHO-OPHMEHTUPOBAHHOE), 06
. 'beM 4aCOB e
pa3aeyioB U TeM JJadopaTopHbIe M MPAKTHYECKUE 3aHATHS, IPUKIATHONH MOIYJ/Ib
KOMIIeTEHIIHH
1 2 3 4

OcHoBHOe conep:kanne 64
Pasnen 1. OcHOBBI CTPOCHHS BelIeCTBA 6
Tema 1.1. OcHoBHOE coaepkanue 4 OK 01
Crpoenue
4TOMOB Teoperuyeckoe 00yyenune 2
XUMHUYECKUX - -
3TEMEHTOB 1 CoBpeMeHHast MOJeNb CTpOoeHHUsT atroMa. CHMBOJWYECKUM SI3BIK XUMUHU. XUMHUYECKUM HIIEMEHT.
npupona DOnekTpoHHass KOoHuUrypauus atoma. Kraccudukanuss XUMHUYECKUX DOJIEMEHTOB (s-, p-, d-
XIMAIECKOR 9JI€MEHTHI). BasleHTHBIE SJIEKTPOHBI. BMCHTH?CTL. DJNIeKTpOHHAsT TPUPOJA XUMHUYECKOW CBSI3HU. 2
CBSI3H DNeKTPOOTPUIIATENILHOCTh. BHIIbI XUMHYECKOW CBsI3M (KOBAJCHTHAs, MOHHAs, MeTaJUIM4YecKas,

BOJIOPOHAS) M CTIOCOOBI € 00pa3oBaHUs

[MpakTnyeckne 3aHATHSA 2

Pemenne 3amanuii Ha HCHOJIB30BAaHHE XHUMHUYECKOM CHMBOJIMKHM M Ha3BaHUU COCIUHEHHUH II0

HOMEHKJIAType MEXIYHApOJHOIO COK3a TEOPETHUUECKOW M MPUKIAJAHOW XUMHUU U TPUBHAIBHBIX

Ha3BaHWU [UJI1 COCTAaBJCHUS XUMHUYECKMX (OPMyJN JBYXaTOMHBIX COEAMHEHUN (OKCHIOB,

Cynb(hUIO0B, TUHAPUIOB U T.I1.) U IPYTHUX HEOPTAHUYECKUX COSAMHEHUN OT/ICTHHBIX KIIACCOB. 2

[IpakTrueckue 3amaHus Ha YCTAHOBJICHHE CBS3M MEXIYy CTPOCHHEM aTOMOB XHMHYECKUX

3JEMEHTOB U MEPUOJUYECKUM MU3MEHEHHEM CBOMCTB XMMHUYECKUX DJIEMEHTOB U UX COEIMHEHUU B

COOTBETCTBUHU C NO0keHUueM [leprnoinueckoi CUCTEMBI.
Tema 1.2. OcHoOBHOe coep:kaHue 2 OK 01
Ilepuonnueckui OK 02

[MpakTnyeckne 3aHATHSA 2
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3aKOH U Ta0Iuna

JINGE

MenneneeBa

[Tepuonuueckas cucteMa xumudeckux 3aeMeHToB .M. Menneneea. duznueckuii CMbICI
[lepnoanueckoro 3akona JI.11. MenneneeBa. 3akOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUH C TTOJIOKEHUEM
XUMUYECKOro 3emenTa B [lepuonnueckoii cucreMe. MUpPOBO33pEHUYECKOE U HAYUYHOE 3HAYCHUE
[Tepuonuueckoro 3akona J[.1. Mengaeneesa. [Ipornossl [I.11. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHX DJIEMEHTOB.

Pemenue npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3a/IaHUI HA XapaKTePU3aALNI0 XUMUUECKUX
2IEMEHTOB «MeTauTniecKue / HeMeTaUTHIECKUE CBOWCTBA, JIEKTPOOTPUIIATEIIBHOCTh
XUMHYECKHUX 3JIEMEHTOB B COOTBETCTBUU C UX AJIEKTPOHHBIM CTPOECHHUEM U TTOJIOKEHUEM B
NIEpUOIUYECKON cHUCcTeMe XuMUUYeckux anemenToB J[.M. Menneneesa»

CamocrosiTesibHas padoTa. DneKkTpoHHAs KOH(pUrypamus atoMa. MUpPOBO33peHUYECKOE U HAyUYHOE
3Hauenue [lepuognueckoro 3akona /.M. Menzaeneesa.

Paznen 2. Xumuuyeckue peakumu

10

Tema 2.1. Tumnst
XHUMHYSCKHX
peaxkuun

OcHoBHOE coaecpkanue

TeOPETI/I‘leCKOC oﬁyqelme

Knaccmbnxaunﬂ " TUIIbI XUMHUYCCKUX peaKuHﬁ C Y4aCTHEM HCOPraHN4ICCKUX BCIICCTB.
CocrapieHne ypaBHeHI/Iﬁ pCaKHI/Iﬁ COCAUHCHUS, PA3JIOKCHHUA, 3aMCIICHUA, O6M€Ha, B T.4. peaxunﬁ
TOpCHUs, OKUCIICHUA-BOCCTAHOBJICHUS.

ypaBHCHI/IH OKHCJICHHSI-BOCCTaHOBJIEHNS. CTeneHb OKHCcIeHUA. OKHUCIUTENb U BOCCTAHOBUTEIIb.
CocraBieHue u YPaBHUBAHUC OKUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKIII/Iﬁ METOJ0M
QJICKTPOHHOI'O 6anmanca. OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIE p€aKkuuu B ripupoae,
MPOU3BOACTBCHHBIX IMPOLCCCAX U JKUBHECACATCIIBHOCTU OPTaHN3MOB

[MpakTnyeckune 3aHATHSA

KonnuecTBeHHbIE OTHOIIEHUS B XUMUHU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMHUH U PACUETHI
[0 YpPaBHEHUSAM XMMHMUECKHUX peakuuid. Monb Kak eIuHUIla KOJMYecTBa BemiecTBa. MosipHas
Macca. 3aKOHBl COXPAaHEHHS MAacChl W JHEpPruu. 3akoH ABoraapo. MomsipHblii 00bEM Ta30B.
OtHocuTenbHAsE IUIOTHOCTh Tra3oB. PacdyeTbl 1O ypaBHEHUSIM XUMHUYECKHX peakuuil ¢
HCIIOJIb30BaHUEM MaccChl, 00beMa (HOpMaibHbIE YCIOBHS) Ta30B, KOJTUYECTBA BELIECTBA

OK 01
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Tema 2.2. OcHOBHOe coep:KaHue 4 OK 01
DNEKTPOIUTHUYECK OK 04
ast TUCCOLHALHS 1 TeopeTnueckoe 00yueHue 2
WOHHBIN 0OMEH o

Teopust snexTponuTuyeckoil auccouuanuu. MoOHBL. DJIEKTPONMUTHI, HEIIEKTPOJUTHL. Peakuuu

noHHoro obOmena. CocTaBieHUE peaklMii MOHHOIO OOMEHa IyTeM COCTaBJIEHUS MX IOJHBIX U )

COKpAILEHHBIX HMOHHBIX YypaBHEHHH. KHCIOTHO-OCHOBHBIE peakiuu. 3aJaHusi Ha COCTaBIICHHE

MOHHBIX peaKuil

JlaGopaTopHble 3aHATHUSA 2

JlaboparopHas padoTa “TuUnbl XUMHUUECKUX pPEeaKIIUi™.

HccnenoBanue TUIOB (M0 COCTaBY M KOJIMYECTBY UCXOJHBIX U OOPa3yIOIIUXCS BELIECTB) U )

MPU3HAKOB XUMHUYECKUX peakuuil. [IpoBeaeHne peakuii HOHHOro 0OMeHa, onpeesIeHUue Cpebl

BOJHBIX PaCTBOPOB. 3aJaHUsl Ha COCTABIEHUE HOHHBIX PEaKLIMH
KoHnTpoabHasn

CrpoeHue BelecTBa 1 XMMUUYECKNUE PEAKIINU 2
padora 1

CamocTonATesibHaA paboTa. 3akoH Asoragpo. MonspHbliii 06bem razos. OKHCIUTEIBHO-

BOCCTAHOBUTEJIbHBIE PEAKIIUU B IPUPOE, MPOU3BOJICTBEHHBIX MPOLECCAX U )KU3HEACATEIBHOCTH 5

OpraHU3MOB
Pazpea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe coiep:kaHue 4 OK 01
Knaccuduxkarus, OK 02
HOMEHKITATYpa H TeopeTuyeckoe o0yueHue 2 K 2.1
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CTPOCHUC
HCOPTaHNYCCKUX
BCIICCTB

[Ipenmer Heopranuueckoit xumuu. Kiaccudukanus Heopranuueckux Bemiects. [Ipocteie u
clI0kHbIE BeriecTBa. OCHOBHBIE KJIACChI CIIOKHBIX BEILIECTB (OKCUIbI, THIPOKCH/IbI, KUCIIOTBHI,
coiu). B3aumMocBs3b HEeOpraHU4eCKUX BEUIeCTB. ArperaTHble COCTOSIHUS BEIIEeCTBA.
Kpucrannuueckue u amopdHbie BemecTBa. TUIIBI KPUCTAJUIMYECKUX PEIIETOK (aTOMHas,
MOJIEKYJISipHasi, HOHHAs, METaJUIN4YecKast). 3aBUCUMOCTb (PM3NYECKUX CBOMCTB BEILIECTBA OT THIIA
KPUCTAIJINYECKON PEIIeTKU. 3aBUCUMOCTh XUMUYECKOW aKTUBHOCTH BEILIECTB OT BHUJA
XMMUYECKOH CBSI3U M TUMA KPUCTAUINYECKOH pemeTku. [IpuunHbpl MHOr0oOpasus BeIiecTB

HpaKaneCKne 3aHATUA

Homenknatypa HEOpraHMueCcKux BEIeCTB: Ha3BaHUE BEUIECTBA UCXO/IS U3 UX XUMHUUECKON
(hOpMyJIBI HITH COCTABIICHHE XUMUYECKON (DOPMYJIBI HCXO/IS U3 HAa3BaHMsI BEIIECTBA TI0
mexayHapoaHoi (MIOITAK) nin TpuBHaaIbHOM HOMEHKIIATYPE.

Pemenne mpakTHuecKUX 3aJaHUM MO KIacCH(PUKAIIMU, HOMEHKIAType U XUMUYECKUM (HopMyiiam
HEOPraHMYECKHUX BEIECTB PAa3IMYHBIX KJIAacCOB (yrapHbIN Ta3, yriIeKUCIbIN ra3, aMMHaK, ramieHas
W3BECTh, HETAIlleHas WM3BECTh, MUThEBAs COJa U JAPYTUX): HA3BIBATh U COCTABIATH (POPMYIIBI
XMMHUYECKHX BEIIECTB, ONPEIENATh MPUHAIEKHOCTD K KJ1accy.

Ncrounnku xumudeckoi mHGopMaIuu (CpecTB MaccoBoii nH(popManuu, cetb UHTEepHET U
npyrue). [Tonck nHbOpMAIK IO Ha3BaHUSAM, HICHTU(PHUKATOPAM, CTPYKTYPHBIM (hopMyiaM

Tema 3.2.
dusuko-
XUMHUYCCKUEC
CBOICTBa
HEOPraHUYECKUX
BCIISCTB

OcHoOBHOe coep:kaHue

TeopeTuyeckoe o0yueHue

Mertamnel. OOmue (Qu3nyeckne W XUMHYECKHE CBOWMCTBAa MeTauioB. CrocoObl TMOyYeHUS.
3HaueHHE METAJIOB U HEMETAIOB B MPUPOJE U KU3HEACITEIBHOCTH YEJIOBEKAa U OPTraHU3MOB.
Koppo3sust Mmetamios: BUABI KOPPO3HUH, CIIOCOOBI 3aIIUTH METAIOB OT KOPPO3UHU

Hemeramner. O0mue ¢usznyueckrue M XUMHUYECKUE CBOMCTBA HEMETAJIOB. THIUYHBIC CBOMCTBA
HemerauioB IV— VII rpynn. Knaccuduxanus u HOMEHKIATypa COCIMHEHUH HEMETalIoB.
KpyroBopoTsl OMOr€HHBIX IE€MEHTOB B IPUPO/IE

XUMHYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKHUX BEIIECTB (OKCUAOB, THIPOKCHIOB,
KHCJIOT, COJIeH U Ap.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJOPOIHBIX
COEIMHEHM, BBICILIUX OKCUAOB U TUAPOKCHUIOB

OK 01
OK 02
IIK 2.1
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[MpakTnyeckne 3aHATHS 2

CocraBiieHHE ypaBHEHUN XUMUYECKUX PEAKLIUN C yYaCTUEM MPOCTHIX U CIOKHBIX HEOPTaHUYECKUX

BEIIECTB: META/NIOB U HEMETAJUIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEPHBIX 3JICMECHTOB;

HEOPraHUYECKUX KHCIOT, OCHOBAHUW U aM(OTEPHBIX TUAPOKCUIOB, HEOPTaHUYECKUX COJIeH,

XapaKTEPU3YIOLUX UX CBOKCTBA. 2

Pemienne nmpakTUKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUN Ha CBOMCTBA, COCTAaB, IOJyYEHUE

1 0e30macHOe HCIOJIb30BAHHE BAKHEUIIMX HEOPTraHMYECKHX BEMIECTB B OBITY U MPAKTUYCCKOM

JIeSATEIbHOCTH YeJIOBEKa
Tema 3.3. OcHOBHOe coiep:KaHue 2 OK 01
WNnentudukanus OK 02
HEOPTAHMHEECKIX JlaGopaTopHble 3aHATHSA 2 OK 04
BeIICCTR JlaboparopHas padota «aenTudukanyss HEOpraHMYECKUX BEIIECTBY.

Pemienue skcnepuMeHTaNbHBIX 3a/ad 10 XUMUYECKUM CBOMCTBAM METAJJIOB U HEMETAILJIOB, IO

PAacIiO3HABaHUIO U TTOJIYYCHUIO COSAMHEHUN METAJNIOB M HEMETAJIIOB. )

WNnentudukanus HEOPraHUYECKUX BEUIECTB C UCIMOJb30BAHUEM UX (DU3MKO-XUMHUYECKHX CBOWCTB,

XapaKTEePHBIX KaYeCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha Cysb(aT-, KapOOHAT- U XJIOPU/I-

AQHUOHBI, HA KATUOH aMMOHUS

CamocrosiTesibHasE padoTra.  3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB IPOCTHIX BEILECTB,

BOJOPOJHBIX COEQUHEHHM, BBICIIUX OKCHJIOB M TUAPOKCUIOB. KpyroBopoTsl OHOreHHBIX 6

3JIEMEHTOB B IPUPOJIE
KonTpoibHasn .

CBoiicTBa HEOPraHUYECKUX BELIECTB 2
padoTra 2
Pa3znen 4. CTpoeHue u CBOMCTBA OPraHM4YeCKMX BelleCcTB 24
Tema 4.1. OcHoBHOe coaep:kaHue 4 OK 01
Knaccuduxkanus, IIK...
cTpoenHe u TeopeTuueckoe o0yueHue 2
HOMCHKIaTypa [TosiBneHre 1 pa3BUTHE OPraHUYECKON XUMHUH Kak Hayku. [IpenmeT oprannueckon xuMun. MecTto
OpraHutCCKuX Y 3HAUCHHE OPTaHWIECKON XMMHUH B CHCTEME €CTECTBEHHBIX HAYK. 2
BCIICCTB XHUMHMUYECKOE CTPOCHUE KaK MOPSIOK COSAUHEHUSI aTOMOB B MOJIEKYJIE COIVIACHO UX BAJICHTHOCTH.
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OCHOBHbIE TIOJIOKEHUS TEOPUU XUMHUYECKOIO CTPOEHUSI OPraHMYecKuX coeauHeHuid A.M.
BytnepoBa. YriepoaHblil CKeleT OpraHMYECKONM MOJIEKYJIbl. 3aBUCMMOCTb CBOMCTB BEIIECTB OT
XUMHUYECKOTO CTPOCHMS MOJIEKYJ. M3oMepus u nzoMepsl.

[Monstne o ¢yHKkuMoHANBEHOW Tpynme. Pamgwkan. IIpuHIWNB KIacCUPUKANUKA OPTaHUYICCKUX
coeMHeHU. MexnyHapo/Has HOMEHKJIaTypa W MPUHLUIB HOMEHKIATYpbl OPraHMYECKHX
coenuHeHmni. [ToHsiTHEe 00 a30TCoAEpKAMUX COCTUHEHUSX, OMOJIOTHYECKH aKTHBHBIX BEIIECTBAX
(yrneBogax, >kupax, Oeikax U Jp.), BHICOKOMOJEKYJSPHBIX COEIWHEHUSX (MOHOMEp, MOJIUMEp,
CTPYKTYpPHOE 3BEHO)

HpaKTuqecmle 3aHATUA

HomenkiaTypa opraHMYecKuX COeIMHEHUH OTAENBHBIX KJIACCOB (HACHIIIEHHbIEC, HCHACHIIICHHBIE 1
ApOMATUYCCKUC YTIICBOAOPObI, CIIMPTHI, q)eHOJIBI, aJIbACTUAbI, KETOHKI, Kap6OHOBBI€ KHCJIOTBI U
ap.) CocraBieHHE IOJHBIX M COKPALIEHHBIX CTPYKTYPHBIX (DOpPMysT OpraHMYECKHX BEIECTB
OTACJIBHBIX KJIACCOB, UCIIOJIb3Yd UX HA3BAHHUA 110 CHUCTEMAaTHUUYECKON B TpHBHaHBHOﬁ HOMCHKJIaTyp€C
(oTHINIeH, auneTHiIeH, TIauLepuH, (eHon, (opManbaerua, YKCyCcHas KHCIOTa, TIMLUH). Pacders
npocTeiiel GopMyITbl OpraHHUECKOW MOJIEKYJITbI, HCXO/IS M3 3JIEMEHTHOTO cocTana (B %)

Tema 4.2.
CpolicTBa
OpraHUYECKUX
COCIMHEHUH

OcHoBHOE coaecpkanue

12

TeopeTuquKoe oﬁyqelme

OU3NKO-XMMUYECKHE CBOWCTBA OPraHMYECKUX COCJMHEHUH OTAEIBHBIX KIAcCOB (OCOOCHHOCTH
KJIaccu(uKalui ¥ HOMEHKJIATYypbl BHYTPH Kjacca; IOMOJOTMYecKUil pan u obmas dopmyna;
n30Mepus; PU3NUECKUE CBOMCTBA; XMMUYECKHE CBOMCTBA; CIIOCOOBI MOTy4YEHUS ):

— MpeneabHbIe YITIEBOAOPOIb! (ATKaHbl U IIUKJIOANKaHbl). ['OpeHre MeTaHa Kak OAMH U3 OCHOBHBIX
UCTOYHUKOB TeIUIa B MPOMBIIUICHHOCTH U ObiTy. CBOHCTBa MNPHPOJIHBIX YIJIEBOJOPOIOB,
HAaxO0’KJICHUE B IIPUPOJIE U IPUMEHEHUE AIIKAHOB;

— HempezenbHble (AIKEHbI, alIKUHBl M alKaJueHbl) U apoMaTHUYECKHE YIIIeBOAOpOAbl. I'opeHue
aleTUIICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOIO IIJIAMEHH JUISl CBAPKU U PE3KU METAIIIIOB

— KHUCJIOPOJCOJIEepKallie COeAUMHEHUS (COUpPThl U (PEeHONbI, KapOOHOBBIE KHUCIOTHI U 3UPHI,
aJbJIETU/Ibl U KETOHBI, JKUPBI, YIIIEBObI). [[pakTHuecKoe MpUMEHEHNE STUIIEHTIINKOIIA, TNINLEPHHA,
¢enona. IlpumeHenue Qopmanbaeruja, auneranbIernaa, YKCyCHOM KHCIOThl. Mblia Kak cosn
BBICIIMX KapOOHOBBIX KHCIOT. MoIoIIKe CBOMCTBA MbLiIa

OK 01
OK 02
OK 04
IIK...
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— a30TcofepKallle COEAMHEHUs (aMMHbl W AaMUHOKHCIOTHIL, Oenku). BwicokoMonekyinspHble
COEIMHEHUS] (CHHTETHUYECKHE U OHOJOrMYECKH-aKTHBHbIE). MOHOMEp, MOJIMMEp, CTPYKTYpPHOE
3BeHO. [lonumepusanyst 3TuneHa Kak OCHOBHOE HAIIPABIIEHUE €T0 MCIIOJIb30BaHMS.

I'eneTnyeckas cBsI3b MEKy KacCaMU OPraHUYECKUX COCIUHEHUM

HpaKTuqecmle 3aHATHUHA

CBolicTBa OpraHMYECKUX COEIUHEHUI OTIENIbHBIX KJIAcCOB (TpUBUAIbHAS M MEXIyHapOJHas
HOMEHKJIaTypa, XWMHYECKHE CBOWCTBa, CHOCOObI TMOJIyd4eHUs): IMpelesbHble (ajllkaHbl U
LUKJIOAJIKAHbI ), HETIPEAETIbHbIE (aJIKEHBI, AIKUHbBI U aJIKaJAUEHbl) 1 apOMaTHUYECKHUE YIIIEBOJOPOIbI,
cnupThl M (eHosbl, KapOOHOBbIE KHUCIOTHI M 3(UpPbI, aJdbJeruabl U KETOHbI, aMHUHBI U
AMUHOKHCIIOTBI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHUs. 3aJaHusl Ha COCTaBJIEHHWE YypaBHEHUN
XMMHMYECKHUX PEAKIMH ¢ y4aCTUEM OPraHNYECKUX BEIECTB HA OCHOBAHUU UX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIe M0 MPEeAIOXKEeHHbIM IENOoYKaM IpeBpalleHuil),
XapaKTepU3yIOIINX XUMHUYECKHE CBOICTBAa OpPraHMYECKHUX COEIMHEHUH OTIEIbHBIX KIIACCOB,
croco0bl MX TOJY4YEHHsS M Ha3BaHWE OPraHWYECKUX COCAMHEHUIl 10 TPHUBHAJIBHON WIH
MEXAyHapOIHON CUCTEMATUYECKON HOMEHKIIAType.

Pemenune mnpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN HAa CBOMCTBA OPraHUYECKUX
COEITMHEHMH OTAENBHBIX KJIacCOB

JlaGopaTtopnas padora

JlabGopaTtopHas pabota “IIpeBpaliieHust OpraHMYECKUX BEIIESCTB MMPU HAarpeBaHUH'".
[lonydyenue H3TuieHa W H3y4YEHUE €ro CBOMCTB. MOJENMpPOBAHHE MOJEKYJI M XUMHYECKHX
MpEBpAIlCHUI Ha PUMEPE 3TaHa, ITUIEHA, alleTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYECHUE U
MPUMEHEHUE B
OBITOBOH U

OcHOBHOe coep:kaHue

TeopeTnueckoe o0y4yeHue

buooprannueckue coenuHeHus. IIpumenenne u Ouosormueckas posib yriaeBojnoB. OkucieHue
YIJIE€BOJAOB — HMCTOYHUK SHEPrHM >KMBBIX OpraHu3zmMoB. OOjacTé NpUMEHEHHs aMHUHOKHUCIOT.
[IpeBpamenuss 0eakoB NUIIM B opraHusMe. buonornueckue ¢ynkuum 6enkoB. buonornueckue
¢byHKUMHU xUpoB. Pojib oprannyeckoil XMMUM B pellIeHUH Po0JIeM MUIIeBoi 6€30macHOCTH

OK 01
OK 02
OK 04
IIK 2.1
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MPOU3BOJCTBEHHO | Ponib opraHmdeckoil XMMHHM B PEIIEHUU MPOOJIeM SHEPreTH4ecKod Oe30MacHOCTH, B Pa3BUTUU
U NCATCIIBHOCTU MCIUIHHBI, CO3JaHWKW HOBBIX MATCPUAIOB, HOBBLIX HCTOYHHUKOB OJSHCPIrUH (aJII)TepHaTI/IBHble
YyeJoBeKa UCTOYHUKU dHepruu). OnacHOCTh BO3JCUCTBUS Ha KUBBIE OPraHU3Mbl OPTaHUYECKUX BEIECTB
OTJENBHBIX KJIacCOB (YIJIEBOJIOPOJBI, CHUPTHL, (DEHONBI, XJIIOPOPTAaHWYECKHE IPOU3BOIHEIC,
aNbJETHIBI U JIp.), CMBICI MTOKa3aTessl MPeAesIbHO TOMYCTUMOM KOHIIEHTPALIUN
JlaGopaTopHble 3aHATHUSA
JlabopaTtopHas padora: “VMneHTudukannst OpraHMueCKuX COSTUHEHUN OTAENbHBIX KJIaCCOB”
Wnentudukanus opraHMYEeCKUX COEIWHEHUN OTHEIbHBIX KJIaccoB (Ha MpUMEpPE albIeTuiOB,
Kpaxmalia, YKCYCHOM KHCIIOTHI, OEIKOB H T.II.) C UCTIOJIh30BAaHUEM HX (PU3HKO-XHMHUECKUX CBOWCTB
U XapaKTEepHBIX KaueCTBEHHBIX peakiuil. Jlenatypamus Oenka npu HarpeBaHuu. L{BeTHbIe peakuyu
0enkoB. BO3HHKHOBEHHE aHATUTHYECKOTO CHUTHANIA C TOYKH 3PEHHS] XUMHUYECKUX TPOIECCOB MPHU
MPOTEKAHUM KAYeCTBEHHOW pEaKIMH, MO3BOJISIONIEH WACHTU(PUIHUPOBATH MPEATIOKEHHBIE
OpraHUYECKUE BEIIECTBA
Konrpoaenasn CTpyKTypa 1 CBOMCTBA OPraHUYECKUX BELLIECTB
pabdora 3 PYKIYP p
CamocrositeibHasi padora. MexayHapoAaHas HOMEHKJIATypa M INPUHLUIBI  HOMEHKIATYPBI
OpraHMYECKUX coeluHeHud. MoHOMep, moIuMep, CTPYKTypHOe 3BeHO. [lonmumepusamus sTuieHa
KaK OCHOBHOE HaIIPaBJIEHUE €T0 UCIIOJIb30BAHMSL.
I'enetnyeckasi CBs3b MEXKIY KJacCaMU OpPTaHUYEeCKUX coeAuHeHUuH. OMacHOCTh BO3ACHMCTBUS Ha
JKUBBIC OpPraHU3Mbl OPraHUYCCKHUX BCHICCTB OTACIBHBIX KJIAaCCOB (erIGBOIIOpOI[I:I, CIIMPTEI,
(heHoIbI, XJIOPOpPraHUYECKHe MPOU3BOJIHBIC, ATbIECTH/IbI U IP.),
Pa3znen 5. KuneTrnuyeckune U TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA XUMUYECKHUX peaKkiuii
CxkopocTh OcHOBHOe coep:kaHue OK 01
XUMHYECKUX OK 02
peaKuuii. K 2.1
XumMudeckoe
paBHOBECHE

Teopernueckoe o0yueHue
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CKOpOCTb peakliny, €€ 3aBUCUMOCTb OT pa3iIM4HbIX (PaKTOPOB: MPUPObl pEarupyroux BELIeCTB,
KOHLIEHTpAllM pearupyrollux BeEIIEeCTB, TEMIIEPATyphbl U ILIOMIAAN PEAKIIMOHHOW IOBEPXHOCTH.
TennoBble 3¢ (GeKThl XUMUYECKUX peakiiii. DK30- U SHIOTEPMHUUYECKHE, PEAKLIUH.

OOpatumocTh peakiuil. XUMUYECKOE PAaBHOBECHE M €ro CMEIIEHHE MOJ ACHCTBHEM pa3iIMYHBIX
(bakTOpoB (KOHIEHTpALlUsl PEeareHTOB WM MPOJYKTOB PEAaKLMHU, AABIEHHE, TeMmIepaTypa) s
CO3J1aHUs ONTUMAJIbHBIX YCIIOBUH NIPOTEKaHUs XUMU4YecKux npoueccos. [Ipunnun Jle [latense

[MpakTnyeckune 3aHATHA OK 01
OK 02
PemeHne nmpakTUKO-OPUEHTHPOBAHHBIX 3a/IaHUI Ha aHaIU3 (PAKTOPOB, BIMSIONIMX HAa U3MECHEHHE K 2.1
CKOPOCTH XUMHUYECKOW PEaKIiy, B T.4. C MO3HUIUNA IKOJIOTHUECKU I1e7Ieco00pa3HOro MOBEICHUS B
OBITY W TPYIOBOH JCATEIHHOCTH B IIEISAX COXPAaHEHHUS CBOETO 370POBbS M OKPYKAIOIICH
MIPUPOJTHON CPEJIbI.
Pemienne mpakTHUKO-OpUEHTUPOBAHHBIX 3aJlaHUN Ha mnpuMmeHeHwe npunHiuna Jle-llarense nms
HAXOXKJICHUS HATpPaBIICHUS CMEIICHUS PAaBHOBECHsS XMMHUYECKON peakinud U aHamu3 (aKkTopoB,
BJIMSIFOIIMX HA CMEIICHUE XUMHUYECKOTO PAaBHOBECHSI
Paspea 6. PacTBopbI
Tema 6.1. OcHoOBHOe coJep:kaHue OK 01
ITousarue o OK 02
pacTBopax TeopeTuyeckoe o0yueHue OK 07
PactBopenue kak pusuko-xumudeckuii mporecc. PactBopsl. CriocoOb! MPUTOTOBIEHUS PACTBOPOB. K 2.1
PactBopumMocTs. MaccoBass 1oyis pacTBOpeHHOTO BemiecTBa. CMBICT TOKa3aTessl MpPeNeIbHO
JOTYCTUMOMN KOHIICHTPAIIUHU U €T0 UCIOJIb30BaHUE B OLIEHKE SKOJIOTHUECKON 0€30MacHOCTH.
[IpaBwmita SKOJIOTHYECKU TEJIeCO00PA3HOTO TTOBEACHUS B OBITY U TPYJAOBOH JIEATEIHHOCTH B IEJISAX
COXpAHEHHUsI CBOErO 3JI0pPOBbSl U OKPY’KAIOIIEW MPUPOJHON Cpeabl; OMACHOCTh BO3JECUCTBHUS HaA
YKUBBIE OpPTraHU3MBbI OTIPEICTICHHBIX BEIIECTB.
PemieHne mnpakTUKO-OPUEHTUPOBAHHBIX PACUYETHBIX 3aJaHUN Ha PACTBOPBI, HCIOJIb3YEMBIE B
OBITOBOM M MPOU3BOACTBEHHOM JI€ATEILHOCTH YEJIOBEKA
Tema 6.2. OcHoBHOe coiep:KaHue OK 01
Uccnenosanue OK 02

JlaGopaTopHble 3aHATHSA
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CBOMCTB JlaGopatopHas pabota «IIpurorosiaeHue pacTBOpoB». OK 04
PacTBOpOB [IpuroroBnenne pacTBOpOB 3aJaHHOM  (MaccoBoi, %) KOHLEHTpanuu (C  TMPaKTHKO- K 2.1
OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OTIpeeNIEHUE Cpeibl BOJAHBIX PACTBOPOB.
Pemenue 3a1a4 Ha TPUTOTOBJICHHUE PACTBOPOB
CamocrosiTesibHass padora. [IpaBuna 3KOIOTHYECKH 11€JecO00pa3HOro MOBEACHUS B OBITY U
TPYZOBOW NEATENPHOCTH B LEISAX COXPAaHEHHs CBOErO 3JI0POBbSI M OKpYKAIOMIEW NPHPOTHON
CpeJibl; OMAaCHOCTh BO3/CHCTBHS HA KUBBIE OPraHU3Mbl OIIPEICIICHHBIX BELIECTB.
IIpodeccuonanbHO-OpHEeHTHPOBAHHOE cojlep:KaHue (Coiep:KaHue PUKIATHOT0 MOTYJIA)
Pa3nea 7. Xumusi B ObITY ¥ IIPOU3BOACTBEHHOI IeATEJLHOCTH YeJ0BeKa OK 01
OK 02
Xumust B ObITYy U [OCHOBHOE COJepIKaHHe OK 04
POM3BOACTBEHHO OK 07
i nearenbHocTH | TeopeTnueckoe o0ydeHHe
YeJI0BeKa K 2.1

Hogeiime MOCTMXKEHHST XMMHYECKOM HAYKM M XHMHUYECKOW TexHoyioruu. Posb Xxumuu B
o0ecreyeHnH KOJIOTUIECKOM, SJHEPTeTUIECKONM M MUIIeBON 0€30MacHOCTH, PA3BUTUU METUIUHBIL.
[IpaBuna movcka W aHaM3a XUMUYECKOW HH(POPMAIMH W3 PA3IUYHBIX UCTOYHUKOB (Hay4dHas W
y4ueOHO-Hay4YHas IUTepaTypa, CpecTBa MaccoBor nHpopMalnu, cetb UHTepHeT)

[MpakTnyeckmne 3aHATHS

[Touck u aHanmM3 KEHCOB O MPUMEHEHUH XUMUYECKHX BEIIECTB U TEXHOJOTHHA C y4eTOM Oymymieit
npodecCHOHABHON ~ ACSITeNbHOCTH TI0 TEeMaM: Ba)KHEHWIIME CTPOUTENbHBIE MaTepHallbl,
KOHCTPYKIMOHHBIE MaTe€pHaibl, KpPACKH, CTEKJIO, KEpaMHKa, MaTepuajibl sl DJIEKTPOHUKH,
HAaHOMAaTepHUasbl, TEKCTUIbHBIE BOJIOKHA, MUCTOYHHMKUA JHEPIHH, OPraHUYECKHE W MUHEPAJIbHbBIC
yA0OpeHUs, JISKAPCTBEHHBIC BEIIECTBA, OBITOBAST XUMHUSI.

3amuTa: [IpeacraBienue pe3yabTaToB pelIeHus: KeHCoB B popMe MUHH-JOKIIAA C IPe3eHTaIeH

CamocrosiTeibHasi padora. Poib XuMuu B 00ECTIEYEHHUU HKOJOTHUYECKOW, IHEPreTHUECKOW M
MUILEBOM 0€30MaCHOCTH, Pa3BUTUN MEIULMHBI.

IIpome:kyTOouHas aTTecTauus Mo aucHuIinHe (nnddepeHIMPOBAHHBIN 3a4eT)
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Bcero

108
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3. YCJIOBMS PEAJIU3ALIMYA TPOTPAMMBI OBIIIEOBPA3OBATEJIBLHOM
T CIUTLIAHBI

3.1. TpeOoBaHMSA K MUHMMAJIbHOMY MaTePHAJIbHO-TEXHUYECKOMY
o0ecrne4eHn 1o

Jnst peanuzauuy MporpamMMbl  JTUCUUIUIMHBL JOJDKHBI OBITh MPETyCMOTPEHBI
CIEIyIOIME CIEUUalbHbIe MOMEUIEHUS: y4eOHbI KaOMHET XMUMHUHU W/WIM Y4eOHOU
XUMUYECKOM J1abopaTopuH.

OGopynoBanue Yy4eOHOro kaOuHeTa (HArJIsIIHbIe MOCOOMsI): HAOOPHI
IAPOCTEP)KHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPUCTAUIMYECKHX  PEMIETOK,
KOJUICKITUU TIPOCTHIX U CJIOKHBIX BEIIECTB W/MIIA KOJUICKIIUU MOJIMMEPOB; KOJUICKITUS
TOPHBIX TOPOJ] U MUHEpaIoB, Tabnuia MeHaeneeBa, yueOHbie (GUIBMBI, TUGPOBHIC
oOpa3oBaTeIbHbIE PECYPCHI.

Texnnueckue cpeacrBa O0y4YeHHMsi: KOMIBIOTEp C  YCTPOMCTBaMH
BOCIIPDOU3BEJCHUSI  3BYKa, NPHUHTEpP, MYJIbTUMEIUA-TIPOEKTOP C  DKPAHOM,
MYJIbTUMEIUMHAS T0CKA, YKa3Ka-MPe3eHTEep sl MPEe3EeHTAlUM.

OobGopynoBanue JjgadopaTopud M pado4YuX MeCT JIA0OPATOPUHM: MEH3YPKH,
MUTETKU-KANEeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTYIbl, MPEIMETHbIE U MOKPOBHBIE
CTEKJIa, IJIAHIIETHI JJI KanelbHBIX peakinii, (GUIbTpoBalibHasi Oymara, TpOMBIBAIKH,
CTEKJISIHHbIE TMPOOUPKH, pe3UHOBbIE MpoOKH, (oHApUKH, HAOOpP PpEaKTHUBOB,
CTEKJISHHBIC MMAJIOYKHU, IITATUBBI JUIsi TPOOUPOK; MEPHbIC IUIUHJIPHI, BOPOHKH
CTEKJISSHHbIE, BOPOHKHM JAeluTenbHble wuauHapuueckue (50-100 mm), crynku ¢
necTuKoM, (ap@opoBbie YaIlIKK, MUHUETH, GUIBTPbHl OyMakHbIe, BaTa, Mapiid,
4acoBbI€ CTEKJIA, AJIEKTPOIUIUTKH, JAOOpPATOPHBIC IITATUBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOP ISl MOJYYEHUs] ra3oB (WJIM MpoOMpKa C ra300TBOJAHON TPYOKOil),
JIepKaTenu JJIsi MPOOUPOK, CKISTHKU JJI XPAaHECHUS PEaKTHUBOB, Pa3IaTOYHBIC JIOTKH,
xumudeckue ctakanbl (50, 100 u 200 mun); mImaTenau; MAHIETHI; TUTCIbHbBIC ITUIIIIBI;
CEeKyHIOMeEpHI (TaiiMepsbl), MepHble pooupku (Ha 10—20 mut) 1 MepHbIe KoJIOBI (25, 50,
100 u 200 mn), BoasHas OaHsi (MM TEPMOCTAT), CTEKJISIHHBIE MAJIOYKH; KOHUYECKUE
K0J10b1 st TUuTpoBanus (50 u 100 mut); MHAUKATOPHBIE OJIOCKU 715l onpenenenus pH
Y CTaHJApTHAs WHIMKATOPHAs IIKala; YHUBEPCAIbHBIN MHAUKATOP; NUIEeTKU Ha 1, 10,
50 ma (wam go3zatopsl Ha 1, 5 u 10 M), OrOpeTKH IJIS TUTPOBAHUS, MEIUIIMHCKUE
mmpuibl Ha 100-150 M, maGopaTopHble W/WiIM aHaTUTHYeCKHUe Bechl, pH-MeTpsi,
CYIIWJIBHBINA mKad, u JIp. TabopaTopHOE 000PYIOBAHUE.
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3.2. UudopmannonHoe odecnevyeHne peajsn3anu nNporpaMmmbl
OcCHOBHbIE HCTOYHUKH:
1.0.C.I'abpuensn, EctecTBo3Hanue, «Akagemus»-M.,2020
2. ®usnueckas u kojurongHas xumus, B.B.benuk, « Akanemusa»n-M.,2021
3. Ananutudeckas xumusi, FO.M.I'mybokoB, «Akanemusi»,M-.,2020
4 Iloypounsie pazpabotku no xumun @PuimumonoBa T.A Bosrop. roc. arp.
yHuB. 2019
JonoHuTEeIbHAS JIUTEpPaTypa:
1.I'abpuensu  O.C., OctpoymoB W.I'., CnagxoB C.A., HopodeeBa H.M.
[Ipaktukym: yuel. mocoOue ajst CTy. yupexkaeHuit cpen. npod. oopasoBanus. — M.,
2020.
2.Tabpuensu O.C., OctpoymoB WN.I'., CrnagkoB C.A. Xumus: nocobdbue s
noarotroBku k EI'D: yuel. mocobue st CTyl. yupexaeHuit cpe. mpod. ooOpazoBaHusl.
— M., 2020
3.T'a6puensu O.C, JIsicoBa I'.I'. Xumus. TecTsl, 3a1a4n U ynpakHeHuUs: yueo.
nmocoowue I CTy. yUpexaeHu cpe. mpod. odpazoanus. — M., 2019.
4.Epoxun FO.M., KoBanera U.b. Xumusa mana npodeccuili u crnenuaabHOCTEN
TEXHUYECKOTO U €CTECTBEHHO-HAYYHOTO MpOoduIei: YYeOHUK ISl CTY/l. YUPEKICHHUM
cpen. mpod. obpazoBanms. — M., 2019.
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4. KOHTPOJIb 1 OIEHKA PE3YJIBTATOB OCBOEHUA
OBIIEOBPA3OBATEJBHOM JUCIHUTIIUHBI

KoHTponb 1 oLeHKa pe3ysIbTaTOB O0yUYEHUs! OCYIIECTBISETCS IIPENOAaBaTeeM

B IIpoliecce TMPOBEACHUS MNPAKTUUYECKUX 3aHATUH U J1abOpaTOpHBIX padoT,
TECTUPOBAHMS, @ TAK)KE BBINOJHEHUS OOYYArOUIMMUCS HWHIWBUAYAJIbHBIX 3aJaHUM,
IIPOEKTOB, HCCIEAOBaHUN. Pe3ynbrarhl O0OyueHHUs ONpeAessoT, 4To OOydaroluecs
JNOJDKHBI 3HAaTh, IIOHMMaTb W JIEMOHCTPUPOBATH IO 3aBEPIUCHUU H3yYCHHUS
JUCLUIUINHBI.

Jns dopMupoBaHus, KOHTPOJISI U OIEHKH PE3yJbTaTOB OCBOCHUS Y4YeOHOMH
JUCUUIUIMHBL MCHOJIb3YETCS CUCTEMA OLEHOYHBIX MEPONPUATHH, MPEICTaBIISIOIIAs
cOo00H KOMIUIEKC y4e€OHBIX MEPONPUATHIA, COTJTACOBAHHBIX C pe3yJibTaTaMU 00y4YeHUs

u chopmynupoBanHbix ¢ ydetoMm PI'OC COO (mpeameTHbIE pPe3yiabTaThl IO

nucuumuinae) u GI'OC CIIO.
T
Ne | OK/TIK [Mopyas/Paznen/Tema| Pesyabrar 00y4yeHust HHbE OueHOqu x
MeponpusiTHii
I | OcHoBHOE conepxanue

Pa3gen 1. OcHOBBI
CTPOEHHS BellecTBa

DopMyIMPOBATH
0a30BbIC¢ MOHATHA U
3aKOHBI XUMHH

1.1 | OK 01

CrpoeHue aToMOB
XHUMUYCCKHX
AJIEMEHTOB U MPUPOJIa
XHUMHYSCKOM CBS3U

CocCTaBIsTh XUMUYCCKHE
(bopMyIIbl COETMHEHUN B
COOTBETCTBHUH CO
CTETECHBIO OKHCIICHHUS
XUMHYCCKUX DJIEMCHTOB,
UCXO/ISl U3 BAJICHTHOCTH
u
JIEKTPOOTPHUIIATEILHOCT
u

1. Tect «CtpoeHue aTOMOB
XUMUYECKUX IJIEMEHTOB U
IIPUPOJA XUMUYECKOU CBS3H.
2. 3ajaum Ha COCTaBIIEHUE
XUMUYECKHUX (HOpMyJT
JIBYXaTOMHBIX COE€IMHEHUN
(okcuaoB, CynbhHUIOB,
THAPUJIOB U T.I1.).

3. 3agaHus Ha UCHOJIb30BAaHUE
XUMUYECKON CUMBOJIMKHU U
Ha3BAHUU COEIUHEHH 110
HOMEHKJIaType
MEXIyHApOIHOTO COI03a
TEOPETUYECKON U MPUKIIATHOMN
XUMUHU U TPUBUATIBHBIX
Ha3BaHUU ISl COCTABIICHUS
XUMHYECKUX POpMYIT
JIBYXaTOMHBIX CO€JIMHEHUI
(oxcumoB, cynbhuaos,
TUAPUJIOB U T.11.) U APYTHUX
HEOPraHWYECKUX COCIMHEHUN
OT/ICIIbHBIX KJIaCCOB
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OK/IIK

Monayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

1.2

OK 01
OK 02

Ilepuoanueckuii 3aK0H
u tabauna J[. 1.
MenneneeBa

XapakTepHu30BaTh
XMMHUYECKHE IEMEHTHI B
COOTBCTCTBHH C UX
MI0JIO’KEHHEM B
IIEPUOIUYECKON CUCTEME
XUMHUYCECKHUX DJICMECHTOB
J.. Menneneepa

1. Tect «MeTtammnueckue /
HEMETaJNIMYSCKUE CBOMCTBA,
AIEKTPOOTPULATEIBHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX 3JICMECHTOB B
COOTBETCTBHE C HX
AJIEKTPOHHBIM CTPOECHUEM U
MOJI0KEHUEM B MIEPUOIUYECKOM
cUCTEME XMMHYECKUX
anemenToB .M. MenneneeBay.
2. IlpakTueckue 3alaHus Ha
YCTaHOBJICHUE CBSI3H MEXKITY
CTPOEHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB U IEPUOAUYECKUM
W3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMESHTOB U UX
COCAMHEHUH B COOTBETCTBUM C
nosoxxenueM lleproanyeckoit
CHCTEME.

3. IIpakTUKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJjaHus HA
XapaKTEPU3ALUI0 XUMHUYECKUX
2JIEMEHTOB: «MeTamnueckue /
HEMETaJNIMISCKHUE CBOMCTBA,
AIEKTPOOTPUIIATETLHOCTD 1
CPOJICTBO K DJIEKTPOHY
XAMHUYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX
AJEKTPOHHBIM CTPOEHUEM U
MOJIOKEHUEM B IEPUOIUYECKOM
CHCTEME XMMHUICCKUX
anemenToB JI.M. MenaeneeBa»

Pasznea 2.
XuMuuecKue
peakuuun

Xapakrepu3oBaThb
THUIIBI XUMHYECKHX
peakumii

KonTpoabnasi padora
«CTpoeHue BelecTBa U
XHMHYECKHE PeaKmnn

2.1

OK 01
OK 04

Tumel XUMHYECKUX
peakuuii

CocTaBiATh peakuuu
COEJIMHEHUS,
pasyio)xeHusi, oOMeHa,
3aMelleHus,
OKHUCJIUTEIBHO-
BOCCTAaHOBUTCJIBHBIC

1. 3amauyn Ha cocTaBJICHHE
YpaBHEHUU pEaKIUid:

— COGJIMHEHMUS, 3aMEIICHHS,
pas3ioxeHus, 0OMeHa;

— OKHCIIMTEIbHO-
BOCCTAHOBUTCIBbHBIX peaKL[I/II\/'I C
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OK/IIK

Monayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

pcaknumn

HCIIOJIL30BaHUEM METOIa
AIIEKTPOHHOTO OanaHca.

2. 3ajauy Ha pacyeT Macchl
BCIIECTBA MM 00BbEMA

ra30B 110 U3BECTHOMY
KOJIMYECTBY BEIIIECTBA, MAcCe
WM 00BEMY OJTHOTO U3
YYacTBYIOIIUX B PEAKIIUU
BEILIECTB; PACUYETHI

Macchl (00bEMa, KOTMIecTBa
BEIIIECTBA) MTPOYKTOB PEAKIIUH,
€CJIU OJIHO M3 BEIIECTB UMECT
IPUMECH

2.2

DNEeKTPOIUTHYECKAS
JUccoLManus u
MOHHBII 0OMEH

CocraBisiTh ypaBHEHHUS
XUMHYECKHX PEaKIuu
HMOHHOTr0 00OMEHa ¢
y4acTHeM
HEOPraHUYECKIX
BEILIECTB

1. 3amanus Ha cOCTaBIICHUE
MOJIEKYJISIPHBIX U HOHHBIX
peaKuuii ¢ y4acTHUEM KHCJIOT,
OCHOBAHHI U COJICH,
YCTaHOBJICHUE U3MECHCHHUS
KHCIIOTHOCTH CPEIbI

2. JlaboparopHas pabota "Tumsl
XUMUYECKUX peakuui”

Pa3zpnen 3. Ctpoenue u
CBOMCTBA
HEOPraHU4eCcKHX
BelleCTB

HccaenoBarb cTpoenue
U CBOMCTBA
HEOpraHu4ecKHuXx
BeLeCTB

KonTpoabnas padora
«CBOHCTBA HEOPraHMYECKHX
BeLIeCTB)»
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OK/IIK

Monayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

3.1

OK 01
IIK..

Knaccuduxkarus,
HOMEHKJIaTypa U
CTpOCHHE
HEOPTaHUYECKUX
BEIIIECTB

Knaccugunuponats
HEOpraHU4ecKue
BEIIIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. Tect «Homenknatypa u
Ha3BaHUE HEOPTraHUYECKHUX
BEILIECTB UCXO/IS U3 UX
XUMHYECKON (OPMYIIBI HITH
COCTaBJICHUE XUMUYECKON
(bopMyJITBI HICXOS U3 HA3BAHUSA
BEIIIECTBA 10 MEKTYHAPOIHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3agauM Ha pacyeT MaccoBOM
JIONTU (MacChl) XUMHYECKOTO
aJieMeHTa (COeIMHEHNs) B
MOJIEKYJIe (CMecH).

3. [IpakTrueckue 3aganHus 1Mo
KJaccuuKanuu, HOMEHKIIAType
U XUMHUYECKUM (OopMyTiaMm
HEOPraHWYECKHUX BEILECTB
Pa3IMYHBIX KJIACCOB.

4. IlpakTuyeckue 3a1aHus Ha
ONPEACIEHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMHUYECKOM
CBSI3U M THIIA KPUCTAIUTMYECKON
peIeTKr
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OK 01
OK 02
IIK 2.1

Du3uKO-XUMHYECKIE
CBOMCTBaA
HEOPraHUYECKUX
BEILIECTB

YcranaBiuBaTh
3aBUCUMOCTH (hU3UKO-
XUMHYECKHUX CBOICTB
HEOPraHUYECKUX
BEILIECTB OT CTPOEHUS
aATOMOB U MOJIEKYII, a
TakKe THIIA
KPUCTaJUIMYECKOU
peueTku

1. Tect «OcobenHoctu
XUMHUYECKUX CBOMCTB OKCHJIOB,
KHCJIOT, OCHOBAHHI,
aM(pOTEepPHBIX TUIPOKCUIOB U
CoJen».

2. 3agaHusi Ha COCTaBJICHUE
YPaBHEHUN XUMHUUYECKUX
peaKkuuii ¢ y4acTUEM MPOCTHIX U
CJIO’KHBIX HEOPTaHUUECKUX
BEIIIECTB: OKCHUIOB METAJIJIOB,
HEMETAJIJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPraHUYECKUX
KHCJIOT, OCHOBAaHHI U
aM(pOTEepHBIX THIPOKCHIIOB,
HEOPraHUYECKUX COJIEH,
XapaKTEepU3YIOIINX UX CBOMCTBA
U CIIOCOOBI TOTY4EHUSI.

3. [IpakTHKO-OpUEHTUPOBAHHBIC
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Tunsl oeHOYHBIX

Ne | OK/TIK [Mopyas/Paznen/Tema| Pesyabrar 0o0y4yeHus .
MeponpusTH
TEOpeTUYECKHE 3aJJaHNs Ha
CBOIICTBA U MOJIyYEHHE
HEOpPraHMYECKUX BEILECTB
33 |OKO01 |HMnentudukanums HccenenoBars 1. ITpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |HeopraHMuYecKHX KA4ECTBCHHBIC PEAKLIMK |3aaHUs 10 COCTABIICHUIO
OK 04 [Bemects HEOPraHUYECKUX XUMHUYECKUX PEAKIUN C
BELIECTB y4acTUeM HEOPraHUYEeCKUX
BELIECTB, UCIOJIb3YEMBbIX IS UX
UICHTU(UKAITIH.
2.JIaboparopnas paboTa:
“Unentuduxanms
HEOpPraHUYECKUX BEILECTB”

4 Pasnen 4. Ctpoenne u |UccienoBars crpoernue [ KonTposbHas padora
CBONCTBA U CBOMCTBA «CTpoeHue H CBOMCTBA
OpPraHu4ecKux OPraHu4ecKux OPraHM4YeCcKHUX BeliecTB»
BelleCTB BelleCTB

4.1 |OKO01 |[Knaccuduxarms, Knaccugunuponatb 1. 3anaHus Ha cocTaBieHHE
I[IK 2.1 |cTtpoenue u OPraHUYECKHE BELIECTBA |HA3BaHUI OPraHUYECKUX
HOMEHKJIaTypa B COOTBETCTBUU C UX COEJIMHEHUI 110 TPUBUATILHOU
OpraHUYECKUX CTpPOEHUEM WM MEXTYHapOIHON
BELICCTB CUCTEMATHYECKON
HOMEHKJIaType.
2. 3agaHusi Ha COCTABJICHUE
IIOJIHBIX ¥ COKPAICHHbIX
CTPYKTYPHBIX (OpMYyJT
OpraHMYECKUX BEIIECTB
OTJIEbHBIX KJIACCOB.
3. 3ajaun Ha onpezeseHne
npocTeiimen GopMyIIbl
OPTraHUYEeCKOU MOJIEKYJIbI,
UCXOJIs U3 DJIEMEHTHOI'O COCTaBa
(B %0)
42 [ OK 01 [CsoiicTBa YcTanaBinBaTh 1. 3amaHus Ha COCTaBJIEHUE
OK 02 |oprannueckux 3aBHCUMOCTb (PU3UKO-  |ypaBHEHUH XMMHUYECKUX
OK 04 |coennHeHun XUMUYECKUX CBOMCTB peakuuii ¢ yqacTueM
IIK 2.1 OpraHUYECKUX BEIECTB |OPraHMYECKUX BEIIECTB Ha

OT CTPOCHUSA MOJICKYJI

OCHOBAHMH HX COCTaBa U
CTPOCHUSI.

2. 3amaHus Ha COCTaBICHHUE
YPaBHCHHUI XHMHYCCKUX
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Tunsl oeHOYHBIX

Ne | OK/TIK [Mopyas/Paznen/Tema| Pesyabrar 0o0y4yeHus .
MeponpusTH
peaxkuuil, WUTFOCTPUPYIOLIUX
XMMHUYECKHE CBOICTBA C yYETOM
MEXAaHU3MOB IIPOTEKAHUSI
JIAHHBIX pEaKkLUi U
TFEHETUYECKOM CBSA3HU
OpraHMYECKUX BEIIECTB Pa3HbIX
KJIACCOB.
3. PacuyeTtHble 321244 11O
YPaBHEHHUSM pEaKLUi C
y4acTUEM OPraHUYECKUX
BELIECTB.
4. Jlaboparopnas paboTa
“IIpeBpanieHuss OpraHUu4eCKUX
BELIECTB IpU HarpeBaHuu"
4.3 |OK 01 |HUnentuduxanus HccenenoBats 1.IIpakTKO-OpHEHTUPOBAHHbBIE
OK 02 |opranuueckux KA4ECTBEHHBIC PEAKIIMM |3aJaHUs 10 COCTABIICHUIO
OK 04 |BemiecTB, UX 3HAUEHHE |OpPraHUYECKHX XUMHYECKHUX PEaKIn ¢
I[IK 2.1 |u npumeHeHue B COEJIMHEHUH OT/ACJIbHBIX |y4aCTUEM OPraHUYECKUX
OBITOBOI 1 KJIACCOB BEIIECTB, B T.4. UCIOJIb3YEMBIX
IIPOU3BOJCTBEHHON JUI UX UIEHTU(PUKALUU B ObITY
JESATEIILHOCTH Y TIPOMBILIUIEHHOCTH.
YeJioBeKa 2.Jlaboparopnas paboTa:
“Unenruduxamnms
OPraHUYECKUX COCTUHEHUIN
OTJIEbHBIX KJIaCCOB”™
5 Paspea S. XapakTepu3oBaTh
Kunernueckue u BJIUSIHUE PA3JIMYHBIX
TepMoaMHaAMHUYecKHne |(GpaKTopoB Ha
3aKOHOMEPHOCTH paBHOBecHE H
NPOTeKAHUSA CKOPOCTbh XMMHYECKHX
XHMHYECKHX peakuui
peakuui
5 |OKO0l [CkopocTs XuMnu4eckux | XapakTepu3oBaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuil. XUMHUYECKOE |BIUSHUE KOHLIEHTPALMM |TEOPETUUYECKUE 3aaHMsI HA
I[IK 2.1 |paBHOBecue pearupyromux BeMecTB |aHanu3 (pakTopoB, BIMSIOIINX

U TEMIIEPATyphI HA
CKOPOCTb XUMHUYCCKUX
peakuuii
XapaxkTepru3oBaTh
BIIMSIHUE U3MEHEHUS
KOHLIEHTpAllMU BEIECTB,

Ha U3MEHEHUE CKOPOCTH
XUMHYECKOW PEaKIUH.
[IpakTUKO-OpUEHTUPOBAHHBIE
3a/laHus Ha IPUMEHEHUE
npunnuna Jle-Illatense mist
HaxXO0XJICHUs HalpaBJICHUS
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Tunsl oeHOYHBIX

Ne | OK/TIK [Mopyas/Paznen/Tema| Pesyabrar 0o0y4yeHus .
MeponpusTH
pEeaKLMK Cpeibl U CMEILEHHUsI PABHOBECHS
TEMIIEPATYpPbI HA XMMHUYECKON PEaKLIMU U aHAJIN3
CMeIlleHHE XMMUYECKOTO |(pakTOpoB, BIUSIOMINX HA
paBHOBECHS CMEIIEHUE XUMHUECKOT O
paBHOBECHS

6 HccnenoBarb

Pasaen 6. PacTsopbr HCTHHHBbIE PACTBOPBHI C
3aJaHHBIMH
XapaKTepuCTUKAMHU
6.1 | OK 01 |[TonsTue o pactBopax |Pa3nmuarh ucTUHHBIC 1. 3agaun Ha IPUTOTOBJICHUE
OK 02 pacTBOPHI pacTBOPOB.
K 2.1 2. ITpakTUKO-OpHUEHTUPOBAHHBIEC
pacyeTHbIE 3a1aHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCTIOJIb3yeMble B OBITOBOW U
IIPOU3BOACTBEHHOMN
JIeSITEIbHOCTH YeJI0BEKa
6.2 |OKO01 [HMccnenoBanue HccnenoBats pusuko-  |JlaboparopHas pabota
OK 04 |cBoiicTB pacTBOpOB xumuueckue cpoiicta  |“IIpuroroBnenue pacTtBOpoB”
IIK 2.1 VUCTUHHBIX pacTBOPOB
IT | IpodeccuoHaIbLHO-OPHEHTHPOBAHHOE CO/lep:KaHue (CoiepKaHue PUKJIATHOTO
MO/1YJIAA)

7 Paspnen 7. OuennBatb 3amura keiica (c yueTom
Xumus B ObITY U NnocJie/ICTBUA OLITOBOM |Oyayuieil mpogeccunoHaIbLHOI
NPOU3BOJACTBEHHON |H MPOM3BOJCTBEHHOH |AeATeJIbHOCTH)
AeITeJIbHOCTH AesITeJIbHOCTH
YeJI0BeKa YeJI0BeKa ¢ MO3MIMI

IKOJIOTHYECKOH
Oe3onmacHoCTH
OK 01 |Xumus B OBITY H OuenuBath nocnenactsus |Ketic (c yuetom Oyaymei
OK 02 |mpon3BOICTBEHHOU OBITOBOM 1 npodeccuoHanbHOMI
OK 04 |nesTenbHOCTH IIPOU3BOACTBEHHOMN JIESATEIBHOCTH)
OK 07 |4enoBeka JIEATENBHOCTH YesoBeka |Bo3MOKHbBIE TEMBbI KEHCOB:
IIK 2.1 C MO3ULUI 1. I[Torennenue kuMara u
JKOJIOTUYECKON BbICBOOOKIEHUE Ta30BbIX
0e30MmacHOCTH THJIPaTOB CO JIHA OKeaHa.

2. byaymue marepuansl AJist
aBua-, MalIuHO- U
prUOOPOCTPOCHHS.
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OK/IIK

Monayas/Paznen/Tema

PesyabraT 00yuenus

Tunsl oeHOYHBIX
MeponpUATHH

3. HoBble maTepuansl ams
COJTHEYHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPENapaToB
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