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Paboyast mporpamma y4eOHOM JUCHUIUTMHBI pa3paboTaHa Ha OCHOBE:
- depepanbHOr0 rocyIapCTBEHHON0 00pa30oBaTENbHOrO CTaHIAApTa CpeAHero ofIero
o0pa3oBaHusl, YTBEPXKACHHBINH Iprka3oM MuHucTepcTBa 0Opa3zoBaHusi M Hayku Poccuiickoi
®enepanun ot 17mas 2012 r. N 413"; penaktuposano ot 11.12.2020r.
- Ilpukaza MunucrepcrBa npocsemmenus Poccuiickoit @enepanuu ot 12 asrycra 2022 r. Ne
732 «O BHECeHHH MU3MEHEHHUH B (elepalbHbI IOCYIapCTBEHHBIH 00pa3oBaTeNbHBIN CTaHAAPT
cpenHero obuero o0pa3oBaHMs», YTBEPXKICHHOTO IpUKa3oM MuHHcTepcTBa 00pa3oBaHUs U
Hayku Poccuiickoit @enepaunu ot 17 mas 2012 r. Ne 413.
- IlpumepHoit = OcHOBHOH  oOpa3zoBaTenbHOH  HpOTrpaMMBbl  cpeaHero  o0Iero
obpazoBanus.(Onobpena perieHueM (eneparbHOro yueOHO-METOAUUECKOT0 OOBEIUHEHUS IO
obmemy obpazoBanuio (poTokoi ot 28 urons 2016 r. Ne 2/16-3)
- IlpumepHoii mnporpamMMmel 00me00pa30BaTeIbHON Y4eOHOM AUCHUIUIMHBI «XHUMHSI» IS
npodeccuoHanbHbIX oOpa3oBatenbHbIX opranuzammi (OI'BOVYIIO «MucTUTyT pasBUTHS
npodeccuoHaIbHOro 06pa3oBaHUsI»)

- PaGouero yueGHoro ruiana oOpasoBatenbHoro yupexaenus Ha 2023/2024 yyeGublit rog no
crnierpanbHOCcTU 09.02.07 «rHpOpMaMOHHAS CUCTEMA U IPOrPAMMHUPOBAHHE)

Opranmsanusi-paspadorunk: [ocynapctBeHHoe — OropkeTHOE  MPO(deCCHOHAIBHOE
obpasoBarenbHoe yupexaeHue Pecriyonuku [larectan «Kosutemk 5KOHOMHKY U ITpaBay

PaszpaGoTunk: AOGpamoBa Mapan JloHOBHa, mnpenojaBarens o001meoOpa3oBaTeIbHBIX
muctumine [BIIOY PJT «Kosnemk S5KOHOMHUKH U ITpaBay

PexomennoBana meronudeckuM cosetoM ['BIIOY  PJI «Komnemk 35KOHOMHUKH U IIpaBay
JUISI IPUMEHEHHs! B y4eOHOM Ipolecce.
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1. OBIIASI XAPAKTEPUCTHUKA PABOYEN TPOT'PAMMBI
OBIIEOBPA30OBATEJbHOM JUCIHUILIMHBI «XUMMUSI»

TpynoeMKOCTh IUCHUIUIMHBI «XUMHS» Ha 0a30BOM YpPOBHE COCTaBiseT 72 yaca, U3
koTopbIx 70 daca — 6a30BbI MOAYJb (6 pa3aenoB) U 6 4acoB — MpUKIAAHON MOyJb (1 pa3nen),
BKJIIOUAIOLIUN  MPAaKTHUKO-OPUEHTUPOBAHHOE COJEpXKaHHE KOHKPETHOH mpodeccuu  Win
CHEHUATbHOCTH.

[lpuknagHoii Moaynab BKIOYaeT OJIuMH pazgen. Pasmen 7 «Xumus B ObITY H
IIPOM3BOICTBEHHOM JeSITeTbHOCTH YeJI0BEKa» peanu3yercs ISt BCEX
npodeccuil/CnenualbHOCTe HAa  Marepualie  KEHCOB, CBSI3aHHBIX C  OKOJOTHYECKOMN
0€30MacHOCThI0 M OLEHKOH MOCIeNCTBUN OBITOBOM M MPOM3BOACTBEHHOH AESITENBLHOCTH, IO
oTpacyiaM Oyayuieit mpodecCHOHaIbHON NeSTeIbHOCTH 00Yy4aroInuXCsl.

[lepuon oOydeHus U pacmpefesieHue IO CEeMecTpaM OIpeaenseT o0pazoBaTelbHAS
OpraHMu3aIsl CaMOCTOSTENbHO, C y4ETOM JIOTUKH (DOpMHpOBaHHS MPEAMETHBIX pPEe3YJIbTaTOB,
o0mmx © TPOo(EeCCHOHATBHBIX KOMIICTCHIIMH, MEKIPEAMETHBIX CBSI3ed C  JIPYyrUMHU
JTUCITUTUIMHAME 00IIe00pa30BaTeIbHOTO U 00NICTIPOPECCHOHAIBHOTO ITUKIIOB YIeOHOTO IJIaHa.

1.2. e U IUIaHUPYeMbIe Pe3yJbTaThl 0CBOCHHUS TUCIUILTHHBI

1.2.1. leau v 321244 AUCUUIJIMHBI

®opmMupoBaHue y CTYACHTOB MPEICTABICHHS O XUMHUYECKON COCTaBISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpA KaK OCHOBBI MPHUHSTHS PEHICHUN B KU3HEHHBIX U MPOU3BOJICTBEHHBIX
CUTYaIUsX, OTBETCTBEHHOI'O MTOBEICHUS B IPUPOIHOM cpee.

3agauyu AUCHMILINHBI:

1) chopmupoBaTh NOHUMAaHKUE 3aKOHOMEPHOCTEH MPOTEKAHUS XMMHYECKHX IPOIECCOB U
ABJICHUM B OKpYXarollel cpene, LEJOCTHOW Hay4YHOW KapTHHBI MHpa, B3aWMOCBS3U U
B3aMMO3aBHCHMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHUS COCTaBIATH (OPMYJIBI HEOPTaHWYECKUX W OPraHMYECKHX BEIIECTB,
YpaBHEHUS XUMHYECKHX pPEaKIHi, OOBACHATH MX CMBICI, HHTEPIPETUPOBATH PE3yIbTaThI
XUMHYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM MPOBEICHHUS MPOCTEHININX XMUMHUYECKUX DKCIEPUMEHTATbHBIX
UCCIIIOBaHUIH ¢ COOJNIOZCHHWEM TMpaBWJl 0Oe30macHOro oOpalieHuss ¢ BeIecTBaMH U
71a00paTOpHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHS HCIIOJIB30BaTh HH()OPMAIIMIO XUMHUYECKOTO XapaKTepa W3 pa3iIMIHbIX
HUCTOYHUKOB;

5) cdopmupoBaTh yYMEHHS TPOTHO3MPOBATH IIOCIEACTBUS CBOEH JEATEIBHOCTH H
XUMHUYECKHUX TIPUPOTHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX MTPOIIECCOB;

6) cdopmMupoBaTh TOHHMAaHHWE 3HAYMMOCTH JOCTHIKEHUH XHUMHUYECKOM HAyKu W
TEXHOJIOTHH JIJIsl pa3BUTHS COIIMATLHON U TPOU3BOJCTBEHHOMU Cep.



1.2.2. Iliianupyemblie pe3yJibTaThl 0CBOCHHS 001Ie00pa30BaTeJbHOM AUCHUILINHBI B cooTBeTcTBMU ¢ PI'OC CIIO n

Ha ocaose ®I'OC COO

Koa n ILnanupyembie pe3yJbTAThl 0CBOCHHS TUCHHIIITUHBI

HaNMMeHOBaHMe

(l)OpMI/IpyeMLIuX O6ume’ JncuunanHapHbie’

KOMIIeTeH Ui

OK 01. B yacTH TPYZ10BOIr0 BOCIIMTAHMA: - BJAJeThb CUCTEMOM XMMMYECKMX 3HAHMH, KOTOpas BKIIIOYACT:

Bribupats - TOTOBHOCTh K TpyAY, OCO3HaHHE LEHHOCTH | OCHOBOIOJAralOMIe TMOHATUS  (XUMHUYECKHMH  DIEMEHT, aToM,

CITIOCOOBI MacTepCTBa, TPYAOIIO0HE; ANIEKTPOHHAsE 00OJIOYKa aToma, S-, p-, d-DIEKTPOHHBIC OpPOUTAIH

peleHus 3a1a4 - TOTOBHOCTb K aKTUBHOMN JESTENbHOCTH | aTOMOB, HOH, MOJIEKYJa, BaJICHTHOCTb, JJIEKTPOOTPHUIATEIHHOCTD,

npodecCHOHaNIbH | TEXHOJIOTHYECKOH W COLMAIbHON HANpaBICHHOCTH, | CTENICHb OKHCJICHHUS, XMMHUYECKas CBsA3b, MOJIb, MOJIIpHAs Mmacca,

Oii ICATENBHOCTH | CIOCOOHOCTh ~ HMHUIMMPOBATh,  IUIAHUPOBAaTh M | MOJSIPHBIM 00BEM, YIJIEpOIHBIA CKeleT, (yHKIMOHAJIbHAS TpYIINA,

IPUMEHUTEIBHO | CAMOCTOSITEIILHO BBIOJIHATH TAKYIO 1ESTEIbHOCTS; paguKai, W30MEpHs, H30MEpbl, T'OMOJOTUYECKHI psll, TOMOJOTH,

K Pa3INIHBIM - MHTEepeCc K PAa3IUuHBIM cepaM Npo(heCcCHOHANBHON | yrIIEBOJOPOABI, KHCIOPOJA- ¥  a30TCOACPKAIlUEe COCIUHEHUS,

KOHTEKCTaM JeATENILHOCTH, OMONIOTMYECKN aKTHBHBIC BellecTBa (YIJICBOABI, JKHPHI, OCIKH),
OBnajenue YHUBepPCAJIbHBIMH y4eOHbIMHM | MOHOMED, IOJMMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISPHBIE

NMO3HABATEJILHBLIMHY J1eHCTBUSIMMN:

a) 0a30Bbl€e JIOTHYECKHUE JIeliCTBUS:

- CaMOCTOSITENEHO (OPMYITUPOBATh U AKTYaTH3UPOBATH
npo0JeMy, pacCMaTpuBaTh €€ BCECTOPOHHE;

- YCTaHaBIMBAaTh CYNIECTBEHHBI MPHU3HAK  HJIH
OCHOBaHUS [JJIsl  CpaBHEHMS, KIacCUpUKaUUU U
00001IeHHS;

- OIMPEACIIATh LUCIIN ACATCIBbHOCTH, 3aaBaTh IapaMETpPhbL
U KpUTCPUU UX NOCTUKCHUS,

- BBIBJIATH 3aKOHOMEPHOCTU U IMPOTHUBOPEYHA B
paccMaTpruBACMBbIX ABJICHUAX,

COEIMHEHUS, KPUCTAJUIMYECKAs PEIIETKA, TUIIbI XUMUYECKUX PeaKlui
(OKI/ICJ'II/ITCJ'II)HO-BOCCTaHOBI/ITeJ'II)HI)Ie, 3K30-U SHHOTepMI/I‘IeCKI/Ie,
pEeaKuu MOHHOTO 0OMEHa), PacTBOP, SIEKTPOIUTHI, HEITEKTPOIHTHI,
ANEKTPOJIUTUYECKAS JUCCOIMAIUS, OKHUCIHUTENb, BOCCTAHOBHUTEID,
CKOPOCTh XUMHYECKON peaKklii, XUMHUYECKOe PAaBHOBECHE), TEOPUU H
3aKOHBI (Teoppm XUMHUYECKOT'O CTpOCHI/ISI Opl"aHI/I‘IGCKI/IX BCIICCTB
A.M. DbytnepoBa, Teopus IIEKTPOIUTHUYECKON  IUCCOLIMAIINH,
nepuoanueckuii 3akon JI.M. MenpaeneeBa, 3aKOH COXpaHEHHUS MacChl),
3aKOHOMEPHOCTH, CHUMBOJUYECKHI SI3bIK XUMHUH, (PAKTOIOTHYECKHE
CBEJICHUS O CBOMCTBax, COCTaBe, IMOJy4eHUH U Oe30macHOM
WCIIOJIb30BAaHUM BAXKHEWIIMX HEOPraHUYECKUX M OPraHMYeCKHUX

! Yka3blBatoTcs NAMUHOCTHBIE U meTanpegmeTHble pe3ynbtatbl M3 PrOC COO (B nocnegHen pegakumm ot 12.08.2022) B oTrnaronbHon dopme, bopmupyemble o61Leo0bpasoBaTeibHOM

ANCUUNANHOMN
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- BHOCHUTH KOPPEKTHBBI B JIEATEIHLHOCTh, OILICHUBATh
COOTBETCTBUE PE3YJIbTATOB IIEJIIM, OLIEHHUBATh PUCKHU
MTOCJICACTBHI JICATEILHOCTH,

- pa3BHBaTh KPEATHMBHOE MBIIIJICHUE TMPU PEUICHUU
JKU3HEHHBIX TTPOOIEM

0) 0a30BbIe HCCIeA0BaTEIbCKUE TeHCTBUS:

- BJIaJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEIbCKON U
MPOCKTHOM  JI€ATENIbHOCTH, HaBbIKAMU pa3pelieHus
npo0Jem;

- BBIABIATH  NPUYMHHO-CICJICTBEHHBIE CBS3U U
aKTyallu3upoBaTh 3a7ady, BBIABUTATh THUIOTE3Y €€
peuieHusi, HaXOJUTh AapryMEHTHl JUIsl J0Ka3aTeIbCTBa
CBOMX YTBEPXACHMIA, 33/1aBaTh MapaMeTpbl U KPUTEPUU
peuieHus;

- aHANM3UPOBATh MOJTYYCHHBIE B XOJI€ PELICHUS 3a7aun
pe3yabTaThl, KPUTHYECKU OILICHUBATH UX JOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBHSIX;

- yYMETh TEPEHOCHTh 3HAaHMUS B I[IO3HABATEIIBHYIO H
MPAKTHYECKYIO 0071aCTH KUZHEEATEIbHOCTH;

- YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIAMETHBIX
obuacrei;

- BBIIBUTATh HOBBIC HJICH, TpeajiaraTh OpPUTMHAIbHbBIC
MOAXO/bI U PEIICHHUS;

- CITOCOOHOCTH UX MCITOJIL30BAaHUS B TTIO3HABATEIIHLHOU H
COIIMAIbHOW MPAKTUKE

BEIIECTB B OBITY M MPAKTUYECKOU EATEIHHOCTH YEIOBEKa;

- YMCTb BBIABJIATH XaPAKTCPHBIC IIPU3HAKHA U B3AUMOCBA3b U3YUCHHBIX
MOHSTHM, TPUMEHSATH COOTBETCTBYIOIIME TOHATUS IMPU OMUCAHHUU
CTPOCHUA U CBOMCTB HCOPTraHNYCCKUX U OPraHUYCCKHX BCUICCTB U UX
MpEeBpalleHN; BBISBISATh B3aMMOCBSA3b XHUMHUYECKUX 3HAHUUA C
MNOHATUAMU W MNPCACTABICHUAMU OPYrux CCTCCTBCHHOHAYYHBIX
MIPEIMETOB;

- YMCTb HCHOJB30BATH HAMMCHOBAHUA XHMHUUYCCKHX COGI[I/IHCHI/Iﬁ
MEXIYHAPOJAHOTO COI03a TEOPETHYECKOW M MPUKIATHOW XHUMHUU H
TPUBHUAJIBHBIC HA3BAHUA Ba)KHEUIIINX BCUICCTB (BTI/IJIeH, allCTUJICH,
ruuepuH, QeHon, ¢GopMalbIerusl, YKCyCHas KHUCJIOTa, TIUIUH,
YTapHBIN T'a3, YIIEKUCIBIN ra3, aMMHUaK, raiieHas U3BeCTh, HEraleHas
U3BECTh, TMHUTHEBAasg coOAa M JAPYTrUX), COCTAaBIATH (POPMYJIBI
HCOPTaHNMYCCKUX U OPraHUYCCKHUX BCUICCTB, YPABHCHUA XUMHUYCCKUX
peakiui, OOBICHATH HMX CMBICT; MOJITBEPXKIATh XapaKTepHbIE
XUMHNYECCKHEC CBOMCTBA BCUICCTB COOTBCTCTBYIOIIMMHU
HKCIIEPUMEHTAMU U 3aMUCSIMHU YPaBHEHU XUMUYECKUX PEaKIIHiA;

- YMETb YCTaHaBJIMBATh MPUHAJIC)KHOCTD N3YUCHHBIX
HEOPraHUYECKUX U OPTaHUYECKUX BELIECTB K OMpPEICICHHBIM KJIacCaM
U TpyNIaM COEAUHEHUM, XapaKTepUu30BaTh UX COCTAaB M Ba)KHEMIINE
CBOICTBa; OIpenensaTh BUIbl XUMHUYECKHX CBs3€H (KOBaJleHTHas,
HOHHAas1, MCTaJIJIMYECKasi, BOZ[OpOI[Hafl), TUIIBI KPHUCTATININYCCKUX
pEIIEeTOK BEIIECTB; KJIacCU(DUIIUPOBATh XUMHUUECKHUE PEAKIUH;

- chopMHpOBaTh TMPEICTABICHUSA: O XUMHUYECKOW COCTaBIISIONICH
€CTECTBEHHOHAyYHOM KapTHUHBl MHUpa, POJIM XUMUU B IIO3HAHHUH
SABJIGHUN TpUpPOAbl, B (OPMHUPOBAHUM MBIIIEHUS U KYJIbTYpbI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOM IS
pelIeHUs] TPAKTUYECKUX 3a7ad W DKOJIOTHYECKH OOOCHOBAaHHOTO
OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U MPUPOHOM Cpee;

- yMeThb TMpPOBOJUTH pACUYEThl IO XUMHYECKMM ¢opMylaM U
YpaBHEHUSM XUMHUYECKUX PEaKIMi C UCTOJIb30BaHUEM (U3HUECKUX
BCJIIMYHH, XapaKTCPU3YIOIIUX BCIICCTBA C KOJIMYECTBEHHOH CTOPOHBI:
Macchl, 00beMa (HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA;
HCIIOJIB30BATh CHUCTEMHBIC XWUMHWYCCKUC 3HAHUA I MPUHATHUA




peI_HeHI/Iﬁ B KOHKPETHBIX JKHW3HCHHBIX CHUTyallusdaX, CBA3aHHBIX C
BCIICCTBAMH U UX ITPUMCHCHUCM

OK 02.
Ucnonb3oBath
COBPEMEHHBIC
CpeICTBA MOUCKA,
aHajau3a u
UHTEPIIpETaluU
UHPOpPMALIUHU U
UH(GOPMAaLIOHHBI
€ TEeXHOJIOTUHU
JUTSI BBITIOJTHEHUS
3a/1a4
npodeccuoHalIbH
Ol AEeATENbHOCTH

B 00.1acTH HEHHOCTH HAYYHOT'O MO3HAHMS:

- c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS,
COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKd W OOIIECTBEHHOW IMPAaKTUKU, OCHOBAaHHOTO Ha
JIUajgore  KyJabTyp, CHOCOOCTBYIOLIEIO OCO3HAHUIO
CBOEr0 MECTa B MOJHUKYJIbTYPHOM MUDE;

- COBEpUICHCTBOBAaHHUE SI3BIKOBOM M YHUTATEIbCKOMN

KyJbTYpbl KaK CpelICTBAa B3aUMOJCHCTBUA MEXIY
JOJIbMU U TTO3HAHUS MUPA;

- OCO3HaHME LEHHOCTH HAy4HOH JIeSTeIbHOCTH,
FOTOBHOCTb OCYILIECTBIISATh IIPOEKTHYIO u
UCCIIEI0BATEIbCKYIO AEATEIbHOCTh UHIMBUAYAIBHO U B
rpymie;

Osiagenue YHHBEPCAJIbHBIMH Y4eOHBIMH

NMO3HABATEJbHBIMU 1eHICTBUAMM:

B) padoTta ¢ nHpopManmeii:

- BJaJeTh HaBBIKAMU TMOJY4YEHUsS HMHPOpMALUU U3
UCTOYHUKOB  Pa3HBIX  THUIIOB,  CAMOCTOSTEIHHO
OCYIIECTBIIATh IIOMCK, aHalIW3, CHCTEMaTU3alUI0 U
UHTEpIIPETalli0 HMH(DOpPMALIUKM pa3IMYHBIX BUAOB U
(bopM npecTaBIeHUS;

- co37aBaTh TEKCThl B Pa3JIMYHBIX (popmarax ¢ ydeToMm
Ha3HaueHUs uHPoOpMalMU M IeNeBOW  ayAUTOpHH,
BbIOMpas ONTUMaIbHYIO (GOpMy MpEICTaBICHUS U
BU3YaIU3aluy;

- OLIEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTD
UH(OpMalINK, €e COOTBETCTBUE MPABOBBIM U MOPAJIBbHO-
3TUYECKUM HOPMaM;

- HUCHOJB30BaTh CpeAcTBAa HH(GOPMAIMOHHBIX U
KOMMYHHUKAIIUOHHBIX ~ TEXHOJOTMH B  pElIeHUHU

- YMETb IUIAHUPOBAaTh U BBINOJHATh XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallleHusi OPraHU4YeCKUX BEILECTB IPU HarpeBaHUU, MOIyYEHUE
STWJIEHA M U3YYEHUE €ro CBOMCTB, KayeCTBEHHbIC pEaKLUUU Ha
aJIbJIETU/IbI, KpaxMaJjl, YKCYCHYIO KHCIIOTY; JeHaTypanusi OelKoB MpH
HarpeBaHUH, [IBETHBIE PEAKLUU OEIKOB; MPOBOIUTH PEAKIIH HOHHOTO
oOMeHa, ompeAensTb CpeAy BOAHBIX pacTBOPOB, KaueCTBEHHbIE
peaknuu Ha cynbpar-, KapOOHAT- M XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHMSI; peliaTh KCIIepUMEHTaNIbHBIE 3aJjauu 10 TeMaM "MeTaibr"
n "Hemeramibl") B  COOTBETCTBUM C MpaBUIaMH  TEXHUKH
0e30macHOCTH MpH OOpallleHWH C BeLlecTBaMH U Ja0OpaTOPHBIM
000opyaOBaHUEM; IIPEJICTaBISATh pe3yJIbTaThl XUMHUYECKOTO
JKCIepUMeHTa B (OpMe 3alMcu YpPaBHEHMH COOTBETCTBYIOIIHUX
peaxkuuii 1 GopMyIMPOBATH BBIBOJbI HA OCHOBE 3TUX PE3YJIbTATOB;

- YMETh aHAIN3UPOBATh XMMHUUYECKYIO0 MH(POPMALUIO, TOJyYaeMyI0 U3
Pa3HBIX HUCTOYHHUKOB (CpEICTB MaccoBoil HHGOPMAINH, CETh
WuTepHeT u npyrue);

- BJIaJIeTh OCHOBHBIMM METOJaMH Hay4yHOrO IO3HAHUS BEILECTB U
XUMHUYECKUX SIBJICHUM (HaONo/leHue, H3MEpEHUe, OSKCIEPUMEHT,
MOJICJIUPOBAHUE);

- yMeThb TMPOBOJUTH pACUETHl 10 XUMHYECKMM QopMylaM U
YPaBHEHHUSIM XUMHUYECKUX PEAKIMN C HCIOJIb30BaHHEM (DU3MUYECKHX
BEJIMYMH, XapaKTEePU3YIOIINX BEIIECTBA C KOJIUYECTBEHHON CTOPOHBI:
Macchbl, 00beMa (HOpMaJIbHBIE YCIIOBHSI) Ia30B, KOJIMYECTBA BEIIECTBA;
UCIIOJIb30BAaTh CHUCTEMHBbIE XHUMHUYECKHE 3HaHUSA ISl TPHUHSITUS
pEelIeHN!i B KOHKDPETHBIX JKU3HEHHBIX CHUTYyalUsX, CBSI3aHHBIX C
BELIECTBAMH U UX IPUMEHEHHEM




KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPTaHU3AI[HOHHBIX
3aJad ¢ CcoOONIOJIeHHEeM TpeOOBaHUH APrOHOMUKH,
TEXHUKU 0€301aCHOCTH, THTUEHBI, PECYpCOCOepEeKEHUs,
MIPABOBBIX M 3TUYECKUX HOPM, HOpM HMH(OPMAITMOHHON
0€30I1aCHOCTH;

- BJIAJICTh HABBIKAMU PACTIO3HABAHUS U 3aLTUTHI
uHpopmaru, nHGOPMAITMOHHON 0€301aCHOCTH
JUYHOCTH;

OK 04.

Db dexTuBHO
B3aMMO/IeiCTBOBA
Tb U paboTaTh B
KOJIJIEKTHBE U
KOMaHJIe

- TOTOBHOCTb K CaMOpa3BUTHIO, CAMOCTOSITEILHOCTU M
CaMOOITPEAEIIEHHUIO;

-OBNIQJICHUE HAaBBIKAMH Yy4eOHO-HCCIIE0BATEIHCKOM,
MPOEKTHOM U COLIMATIBbHOM AEATEIbHOCTH;

OByaieHHe YHMBEPCAJbHBIMH KOMMYHHMKATHBHBIMH
JeHCTBUSAMMU:

0) coBMecCTHasA JeATEJbHOCTD:

- IOHUMAaTh U UCHOJIb30BAaTh MPEUMYIIIECTBA KOMAHIHOM
Y MHAUBHUIYaJIbHOUN pabOTHI;

- TNpPUHUMATh IEIM COBMECTHOM JIE€ATEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAMHHUPOBATH JEUCTBUS IO €€
JOOCTHKEHUIO: COCTaBJISITh JIaH JIEWCTBHUM,
pacrpenensaTb pojii C y4eTOM MHEHMH YYaCTHHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUM pabOTHI;

- KOOPJWHUPOBATH U BBHIMOJHATH PadOTy B YCIOBHSX

peajbHOTO, BHPTYAJIbHOTO W  KOMOMHMPOBAHHOTO
B3aUMOJCHCTBUS;

- OCYIIECTBIISTh MMO3UTHUBHOE CTpaTeTu4ecKoe
MOBEJECHUE B PAa3IUYHBIX CHUTyalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBjaieHHe  YHMBEPCAJbHBIMH  PeryJisiTUBHbIMH
JeHCTBHSIMM:

I') IPUHATHE ce0s1 M IPYTUX JIJdei:
- IPUHAMATh MOTUBBI U aPTYMEHTHI JIPYTUX JIIOJEH NIPU
aHaJIM3e Pe3yIbTaTOB JIEATEIHHOCTH;

- YMeThb IUIAaHUPOBATh U BBHINOJHATE XMUMHUYECKUHA SKCIEPUMEHT
(mpeBpallleHus1 OpraHMYeCKUX BELECTB IIPU HArpeBaHWUM, MOTYYECHUE
TUJICHA M M3y4YEHHE €ro CBOICTB, KaueCTBEHHbIE peakUUu Ha
aJIbJIETUJIbl, KpaxMaJl, YKCYCHYIO KHMCIIOTY; JieHaTypauus OelKoB Hpu
HarpeBaHUU, LIBETHbIE PEaKLUU OEIKOB; IPOBOAUTH PEAKI[MH HOHHOTO
oOMeHa, OmNpeneNaTh Cpeay BOJIHBIX pPacTBOPOB, KaueCTBEHHBIE
peakuuu Ha cyibpaT-, KapOOHAaT- M XJIOPUA-aHHOHBI, Ha KaTHOH
aMMOHHUS; pelIaTh dKCIIEpUMEHTANIbHBIE 3a/1a4i 110 TeMaM "Meraibl"
u "Hemeramibl") B COOTBETCTBUM C MpaBWIaMH  TEXHUKH
0e30MacHOCTH TpU OOpAILEeHUH C BEIeCTBAaMU M J1a0OpaTOPHBIM
000pyI0BaHUEM; IIPEJICTaBIIST pe3yIbTaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (OpMe 3alucu YpaBHEHHUH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTAaTOB




- IpHU3HaBaTh CBOE MPABO W IPaBO APYTUX JIIOJCH Ha
OIINOKH;

- pa3BHBaTh CIIOCOOHOCTH MOHMUMATh MUP C ITO3UIUN
JPYTOTO YeIIOBEKa,;

OK 07. B 06.1acTH 3K0J10rH4Y€CKOT0 BOCIIUTAHMS S - copmupoBaTh NPEICTABICHUA: O XHMHUYECKOH COCTaBIISIONICH
CopeiictBoBaTh | - CHOPMUPOBAHHOCTH  JKOJOTUYECKOW  KYIBTYPHI, | €CCTECTBEHHOHAYYHON KapTHUHBI MHpa, POJIM XUMHUU B IIO3HAHUU
COXPaHEHHUIO NOHMMAaHUE  BIMSHUA  COLUAIBHO-DKOHOMUYECKHX | SIBICHUH MPUPOAbI, B (HOPMHPOBAHMHM MBIIUIEHUS W KYJIBTYPbI
OKpY>Karoleu MPOIIECCOB HA COCTOSIHME TPHPOJHON W COLMATBHOW | IUYHOCTH, €€ (PYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAUMOM st
Cpelbl, Cpenbl, OCO3HaHUE r1100agbHOTO XapakTepa | pelleHus] MPAKTUYECKUX 3aJad M SKOJIOTHYECKH OOOCHOBAHHOTO
pecypcocOepexe | IKOJOTHYECKUX MpoOiIeM; OTHOILIEHHSI K CBOEMY 37I0POBBIO U IIPHUPOTHON CPEAIE;
HUIO, IPUMEHATh | - IUIAHMPOBaHHE M OCYIIECTBIEHHE JEHCTBUI B |- YyMeTh COOJIOJaTh MpaBHJIAa SKOJIOTHYECKH IIeJIeCO00pa3HOro
3HaHUS 00 OKpYXKaloled cpene Ha OCHOBE 3HAHHS —IIEJIeH | TOBEACHUS B OBITY M TPYIOBOW NEATEIBHOCTH B IIENSAX COXPAaHEHHS
U3MEHEHUHU YCTOHYHMBOTO Pa3BUTHUS YEIIOBEUECTBA; CBOETO 3J0POBbsi M OKPYXAlollel MNPUPOAHON Cpelbl; YUUTHIBATH
KIIUMaTa, AKTUBHOE HEMPHUATHE JCHCTBUI, NPHUHOCAIIMX BPEI | OMACHOCTh BO3ICHCTBHSI HA JKUBBIC OPraHU3MBI OMPEICIICHHBIX
MPUHIIUIIBI OKpYXKarollei cpene; BEIIECTB, IMOHUMAs CMBICI IIOKa3aTensl MpeeIbHON JIOMyCTUMOM
OepeKITMBOTO - yYyMEHHE  TpPOTHO3UPOBATh  HEOJArONPHUATHHIC | KOHIIEHTPAIUH
IPOM3BOJICTBA, DKOJIOTMYECKHUE  TOCJIEICTBUS  MPEIIPUHUMAEMBIX
3¢ exTUBHO JIEHCTBHM, IPEAOTBPAILATh UX;
NeiCTBOBATH B - paclIMpeHHe ONbITa JEATEIbHOCTH HSKOJOTHYECKOU
Ype3BBIYANHBIX HaIpaBJICHHOCTH;
CUTYaIUAX - OBJIaJICHUE HaBBIKAMHU Y4eOHO-HUCCIIeI0BATEIBCKOM,

IMMPOCKTHOU U COLIMAJIBHOU ACATCIbHOCTH,
MK 11.1. - YMETh HHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEIMETHBIX | - YMETb yCTaHaBIUBATh MIPUHA/IICKHOCTD U3YYEHHBIX
OcymiecTBiATh o0acreii; HEOPTraHMYECKUX U OPTaHMUYECKUX BEIIECTB K OMPEIeIEHHBIM KJIaccam
cbop, 00paboTKy | - BBIABUTATh HOBBIC UJCH, IIPEeIaraTh OpUrHHAIbHBIC U TpylmnaM COEIWHEHUH, XapaKTepU30BaTh UX COCTAB U BaKHEHIIHE
U aHaIn3 MIOJIXOJTBI U PEIICHHUS; CBOWCTBA;
uH(bOpMAIIUKU I | U CIOCOOHOCTh UX MCTOJIh30BAHUS B IO3HABATENFHON U | - C(OPMUPOBATHh MPEACTABICHUS: O XHUMHUYECKOW COCTaBIISIONICH
MPOSKTUPOBAHUS | COIIMAIILHOM MPAKTUKE €CTECTBCHHOHAYYHOW KapTUHBI MHpA, PO XHMHH B TIO3HAHHH

0a3 JaHHBIX.

SABIICHUA TpPUPOIBI, B (OPMHPOBAHUU MBIIUICHUS U KYJIbTYpHI
JUYHOCTH, €€ (PYHKIMOHAJIBHOM TIpaMOTHOCTH, HEOOXOIUMOM JUIs
peleHusl TMPAKTUYECKUX 3a7ady U OIKOJOTHYECKH OOOCHOBAHHOIO
OTHOUIEHUSI K CBOEMY 3/10POBbIO U MPUPOIHON Cpejie;




2. CTPYKTYPA U COJAEPXKAHUE OBIIEOBPA3OBATEJLHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bem TUCUMILIMHBI U BUAbI Y4e0HOI padoThI

Bua yueOHoii padoThl O0bem B yacax
O0bem 00pa3oBaTeJIbHOM MPOrPaAMMBbI 1M CIIATIJIMHbI 72

B T.Y.

OcHOBHOe coep:KkaHue 70

BT. 4.

TEOpETHUECKOe 00yUueHue 30
MPaKTUYECKUE 3aHATUS 30
71a00paTOPHBIC 3aHATHS 10

IIpodeccnonaibHO-0PHMEHTHPOBAHHOE COJAEPKAHUE (COTepKAHUE

NPHUKJIATHOT0 MOIYJIA) 6
BT.Y..

TeopeTHYecKoe 00ydeHne 2
IIPAKTUYECKUE 3aHATUS 4
IIpomexyTouyHas aTTecTanMsA (3a4eT) 2

10




2.2. TemaTu4yeCcKHi IJIAH M COAEPKAHUE U CIUTITHHBI

HauMmenoBanue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), 06 dopmMupyemble
. 'bEM 4aCOB
pa3aesioB U TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOY.Ib KOMIIeTEeHIIHH
1 2 3 4
OcHoOBHOE coepKaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUS BellecTBa 6
Tema 1.1. OcHoBHOe coJep:kaHue 4 OK 01
CtpoeHue aToMOB
XHMAUYECKIX Teoperuueckoe o0yueHue 2
3JIEMEHTOB U _ ~
npupona CoBpemeHHass Mojiellb CTpoeHus aroMa. CHMBOJMYECKUMH S3bIK XUMHHU. XHUMHYECKUM DJIEMEHT.
XHMI9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccuduxanuss XUMUYECKUX 3JIEMEHTOB (S-, p-, d-?ﬂeMeHTLI).
CBSI3H BaneutHrie 3JIEKTPOHBI. BanieutHocTb. DJIEKTpOHHAsA npupoaa XUMHAYECKOU CBSI3U. 2
DNeKTPOOTPULIATETFHOCTh. Buabpl XuUMHUYECKOW CBsi3u (KOBaJieHTHAas, WOHHAs, MeETaJUTM4YecKas,
BOJOPOJIHAS) U CITOCOOBI €€ 00pa30BaHUA
IIpakTH4eckue 3aHATHSA 2
Pemenne 3amaHuii Ha MCHOJIB30BAaHHE XHUMHUYECKOW CHMBOJIMKM W Ha3BaHWH COEOWHEHUH 110
HOMEHKJIATypE MEXKIYHAPOJHOTO COI03a TEOPETHUYECKOM M TPHUKIAAHOW XUMHUU W TPHUBUAIBHBIX
Ha3BaHWM ISl COCTABJICHUS XMUMHUYECKUX (OPMYJ JBYXaTOMHBIX COCTUHEHHUH (OKCHAOB, CyIb(UIOB,
TUAPUJIOB U T.11.) U APYTHUX HEOPTAaHUUECKUX COCAMHEHUH OTJEIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKHX 3JIEMEHTOB U
MEPUOTMYCCKIM HU3MEHEHHEM CBOMCTB XMMHYECKHUX DJIEMEHTOB U WX COCIWHEHHUA B COOTBETCTBUU C
nosnoxenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coep:kaHue 2 OK 01
[Teproanueckuii OK 02
3aKOH U TabIuIa IMpakTnyeckue 3aHATHS 2
J.. MenneneeBa
[Tepuoanueckas cucrema xumuueckux aneMeHToB .M. MenaeneeBa. @U3nueckuii CMbICI 2
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[Tepuonuueckoro 3akona J[.1. MenzaeneeBa. 3aKkOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMUUYECKUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUU C MOJIOKEHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucreme. MUpOBO33pEeHUYECKOE M HAYYHOE 3HAUCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Petrenue npakTMKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3aUI0 XUMUUECKIX
371eMeHTOB «MeTaundecKue / HeMETaNIMIYeCKUe CBOMCTBA, SJIEKTPOOTPUIIATEILHOCTh XUMHYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM M MOJ0KEHUEM B IEPUOJUUECKON CUCTEME
xuMudeckux sementoB .M. MenaeneeBay

Pa3nen 2. Xumnueckue peaknuu 10
Tema 2.1. Tumnsl OcHOBHOe coiep:KaHue 4 OK 01
XUMHYECKHUX
peakumit Teopernueckoe o0yueHue 2
Knaccudukanus v TUIIBI XUMHUUECKUX PEAKLUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBlieHHEe
yYpaBHEHUN peaklUi COeIUHEHUS, Pa3I0KEeHUsI, 3aMEIIIeHHs], OOMEHa, B T.4. pEaKINil TOPeHHUS,
OKHCJICHUS-BOCCTAHOBJICHHUS.
VYpaBHeHUsI OKUCIeHUsI-BOoccTaHOBNIEHUS. CTeneHb okucaeHusl. OKUCINUTENb U BOCCTAHOBUTENb. 2
CocraBiieHHE U YpaBHUBAaHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUU B IPUPOJIE, MPOU3BOICTBEHHBIX IMTpoLieccax u
KHU3HEIEATEIIBHOCTH OpraHU3MOB
IIpakTHYeckue 3aHATHSA 2
KonnuectBenHble oTHOLIEHUS! B XUMUU. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U PAcHeThl IO
YPAaBHEHUSIM XUMHUYECKMX peakuui. Monb Kak €IMHUIA KOJIM4YecTBa BeulecTBa. MousipHas Macca.
3aKOHBI COXPAaHEHHUs Macchl M 3Hepruu. 3akoH ABoraapo. MousspHblii 00beM razoB. OTHOCHUTENbHAS 2
IUIOTHOCTH ra3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEaKLUH C MCIIOIb30BAaHHMEM MAacchl, 00beMa
(HOpMaJibHBIE YCIIOBUS) Ta30B, KOJIMYECTBA BEIleCTBA
Tema 2.2. OcHoBHOe coep:kaHue 6 OK 01
DNEeKTPOIUTHUECKA OK 04
Teopernueckoe o0yueHue 2
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g gucconyanusa 1

Teopus anekTposuTUYeCKO nucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHL. Peakiiuu MOHHOTO

MOHHBIA 00OMEH oOMeHna. CocTaBiieHHE peaklUid MOHHOTO OOMEHa MyTeM COCTaBJIEHHUS WX MOJHBIX U COKPAIICHHBIX 2
MOHHBIX YpaBHEHUN. KHCIOTHO-OCHOBHBIE peakiuy. 3aJaHusl HAa COCTABJICHUE HOHHBIX PeaKIuil
JlaGopaTopHble 3aHATUS 2
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIuii”.
HccnenoBanue TUIOB (TI0 COCTaBY M KOJIMYECTBY HCXOHBIX U 00pa3yIOIIUXCS BEIIECTB) U PU3HAKOB )
XUMHUecKux peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpeIesieHrne CPeIbl BOJAHBIX
pacTBOpOB. 3a/1aHNs HAa COCTABJIECHUE NOHHBIX pPEaKIIMi
IIpakTnyeckoe 3ansATHE )
CtpoeHue BeliecTBa U XMMUYECKUE PEAKIHH
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKJIATYPA I Teopernueckoe o0yueHue 2 MK 11.1.
CTpOCHHE .
S — [Ipenmer Heoprannyeckoit xumun. Kitaccugukanus HeopraHuueckux BemecTs. IIpocTsie U croxHbIe
p BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BEIIECTB (OKCUABI, THIPOKCUIBI, KUCIOTHI, COM). B3aumocss3b
BEIIECTB
m HEOpraHMYECKUX BeIIeCTB. ATperatHble cocTosiHus BeuecTBa. Kpucrannuyeckue u amopdHbie
BellecTBa. TUIBI KPUCTALIIMYECKUX PELIETOK (aTOMHas, MOJIEKYJIIpHAsl, MOHHAs!, METaJUTMYEeCKast). 2
3aBUCUMOCTh (PM3UYECKHUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU. 3aBUCUMOCTb
XUMHUYECKON aKTMBHOCTH BEILECTB OT BHJIa XUMUUECKOH CBSA3H U THIIa KPUCTAIIIMUYECKON PEIIETKH.
[IprurHbI MHOrOOOpa3us BEIECTB
IIpakTHYeckue 3aHATHA 2
Homenknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMAS U3 UX XUMUYECKON (OPMYIIbI
WJIM COCTaBJIEHWE XUMHUYECKOM (POpPMYJIbl UCXOS U3 Ha3BaHUs BELIECTBA [0 MEXTYHAPOIHOM
(MIOITAK) nnu TpuBHAJIEHON HOMEHKIIATYDE. >

Pemenne mnpakThyeckux 3aJaHUNA MO KiIacCU(PHUKAIMU, HOMEHKJIAType M XHUMHYECKUM (opmyram
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHblii ra3, YIVIEKMCIBIM ra3, aMMHaK, ranieHas
U3BECTb, HETallleHasi U3BECTh, MUThEBas COAA U JPYTUX): Ha3bIBaTh U COCTABIATH (POPMYJIbI XUMUUECKUX
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BEILIECTB, ONPEIEIATh MPUHAIIIEKHOCTD K KJIacCy.
Hcrounnku XumMudeckoi nHpopmaIiu (CpecTB MacCoBOM MHpopMaIum, ceth MHTepHET U Ipyrue).
[Touck nHpopMauu 1Mo Ha3BaHUSAM, UACHTU(UKATOPAM, CTPYKTYPHBIM (hopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHNe OK 01
XUMUYECKHE OK 02
CBOICTRA Teopernueckoe o0yueHue K 11.1.
HEOpraHM4YeCcKuX .

Mertamnel. O0ue ¢uszndeckne U XUMHUYECKHE CBOMcTBa MeTaiioB. CriocoObl mosyueHus. 3HaYeHUE
BOHIeCTs METAJUIOB M HEMETAUIOB B IPHUPOJE M >KU3HEAEATEIbHOCTH YeloBeKa M opraHusmon. Koppozus

METAJIJIOB: BU/IbI KOPPO3HUH, CIIOCOOBI 3aLIUTHl METAJIIOB OT KOPPO3UHU

Hemeramnel. OOmme ¢usnyeckne M XUMHYECKHE CBOWCTBA HEMETAJUIOB. THIUYHBIE CBOWCTBA

HemetaioB [V— VII rpynn. Knaccudukanus u HoMeHKI1aTypa coeluHeHUI HemeTaioB. KpyroBopoTsl

OMOTEHHBIX IIEMEHTOB B TIPUPO/IC

XUMUYECKHE CBOMCTBAa OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHJI0B, THAPOKCUIOB, KUCIIOT,

cosiel u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BELIECTB, BOJOPOIHBIX COETMHEHUH,

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTHyeckue 3aHATHSA

CocraBiieHne YpaBHEHMH XMMHUYECKUX PEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: METANIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAJUIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM UM aM(OTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,

XapaKTEepU3YIOIINX UX CBOMCTBA.

Pemrenne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKMX 3aJaHMM Ha CBOWMCTBA, COCTAB, IOJIYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKMX BEIIECTB B OBITY M MPAKTHYECKOi

JeSITeIbHOCTH YeJIOBeKa
Tema 3.3. OcHoBHOe coJep:kaHue OK 01
WNnentudukanus OK 02
HeOpraHWYeCKHX JlabopaTopHble 3aHATHS OK 04
BEIIECTB

JIaGoparopHas pabota «neHTHuHUKams HEOPraHUUYECKUX BEIIECTBY.
Pemenne skcriepUMeHTalIbHBIX 3a/ad [0 XUMHYECKHMM CBONCTBAM METaVIOB M HEMETAaJlIOB, IO
pacrno3HaBaHMIO U MOIYYEHHUIO COEAMHEHNI METAJUIOB U HEMETAJLIOB.
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WnenTudukanyss HEOPraHMYECKHUX BELIECTB C HCIOJIb30BaHUEM HX (PU3MKO-XMMHUYECKHX CBOMCTB,
XapaKTepHBIX KAa4eCTBEHHBIX peakiuii. KauecTBeHHBIE peakiuu Ha cynabaT-, KapOOHAT- U XJIOPU-
AHUOHBI, Ha KATUHOH aMMOHUS

IIpakTHyeckoe 3aHATHE

. 2

CBolicTBa HEOPraHUYECKUX BEILIECTB
Paznen 4. CTpoeHue 1 CBOIiCTBA OPraHNYEeCKUX BellIeCTB 24
Tema 4.1. OcHOBHOe coiep:KkaHue 4 OK 01
Knaccudukanus, K 11.1.
cTpoeHHUe 1 Teopernueckoe o0yueHue 2
HOMCHKJIaTypa [losiBieHne 1 pa3BUTHE OPTaHMYECKOW XUMUHU Kak Hayku. [Ipenmer oprannueckon xumun. Mecrto u
OpraHH9ecKHuX 3HAYEHHE OPTAaHUYECKON XUMUH B CUCTEME ECTECTBEHHBIX HAYK.
BCIICCTB XUMHUYECKOE CTPOCHHUE KaK MOPSANOK COEAUMHEHHS aTOMOB B MOJIEKYJIE COIVIACHO WX BaJEHTHOCTH.

OcHOBHbBIE TTOJIOKEHUSI TEOPUH XUMHUYECKOTO CTPOEHUSI OopraHuveckux coeaunenuit A.M. Bytieposa.

VYriepoaHblid CKENET OPraHUYeCKOM MOJIEKYJIbl. 3aBHCHUMOCTbh CBOMCTB BEIIECTB OT XUMHUYECKOTO

CTpOCHHS MOJIeKyJ. FI3oMepusi U H30MepHI. 2

[Tonsstue o dyakuuonansHot rpymnme. Panuxan. [lpuHnumsl kimaccudukanuu OpraHUYECKHX

CoeMHEHUI. MexayHapoqHass HOMEHKJIATypa M MPUHLMIBL  HOMEHKIATYpbl OpPraHUYECKHUX

coenunenuil. [lonstue 00 a3oTcomepk alMX COCAMHEHUSX, OWOJOTHYECKH AaKTHUBHBIX BEIIECTBaX

(yrmeBomax, »Xupax, OeNmkax W [Ip.), BBICOKOMOJIEKYJSPHBIX COEIUHEHHSIX (MOHOMEp, MOIUMED,

CTPYKTYpPHOE 3BEHO)

I[IpakTUyeckne 3aHATHA 2

HomMmeHnkiatypa opraHnyeckux COEIMHEHHMHM OTAENbHBIX KIIACCOB (HACBIILIEHHbIEC, HEHACHIIIEHHBbIE U

apoMaTHYeCKHUEe YTIIEBOJOPO/bI, CIUPTHI, (DEHOJIbI, aJbJIETH/Ibl, KETOHbI, KAPOOHOBBIE KHUCIOTHI U JIp.)

CocraBiieHHEe TIOJNHBIX W COKPAIEHHBIX CTPYKTYPHBIX (DOPMYyN OpraHMYECKHX BEIIECTB OTIEIbHBIX >

KJIACCOB, HCIIOJIb3ys HX HAa3BaHUS IO CHUCTEMAaTHYECKOW W TpPUBHUAIBHONM HOMEHKIJAType (3THJIEH,

alleTH/IeH, THIEepUH, (eHos, (GopMalbIeruj, yKCycHas KHUCIIOTa, TIUIUH). Pacdersl mpocreiimieii

(GhopMyIIbl OpraHNYecKO MOJIEKYJIbI, HCXO/IsI U3 3JIEMEHTHOT 0 cocTaBa (B %)
Tema 4.2. OCHOBHOE cojiep:KaHue 12 OK 01
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CaoiicTBa
OpraHUYECKUX
COEIMHEHUN

Teopernueckoe o0y4eHue

®uU3NKO-XMMUYECKHE CBOICTBA OPraHMYECKHX COCAMHEHHWH OTHEIBHBIX KJaccoB (0COOCHHOCTH
KJaccu()UKAMU ¥ HOMEHKJIATYyphl BHYTPH KJIacca; TOMOJIOTHUYECKHUH psif v o0mas popmyiia; U3oMepus;
¢du3HuecKre CBOICTBA; XUMHYECKHE CBOMCTBA; CIIOCOOBI MOTyYCHUS ):

— IpeJesbHbIEe YIIIEBOAOPOAbI (aJKaHbl M LUKJIOAIKaHbI). ['opeHne MeTraHa Kak OJUH M3 OCHOBHBIX
MCTOYHMKOB TEIIa B IPOMBIIIICHHOCTH U ObITYy. CBOHCTBA MPUPOAHBIX YTIIEBOJOPOIOB, HAXOXKICHUE B
IIPUPOJIE U IPUMECHEHUE AJIKAHOB;

— HenpeJenbHble (QJKEHbl, aJKUHBl M QJIKaJWEHbl) U apOMATUUYECKUE YIJIEBOJIOpOAbl. lopeHue
aUETUJICHA KaK MICTOYHUK BBICOKOTEMIIEPATYPHOTI'O IIJIaAMEHU JJI CBAPKU U PE3KU METAJUIOB

— KHUCIIOpOJCOAepKAalllue COeAMHEHUS (CIUPTHI U (EeHOIIbI, KapOOHOBBIE KUCIOTHI U A(PUPHI, aJIbJICTHIbI
U KETOHBI, JKHPBI, YTIeBOAbI). [IpakTHueckoe NPUMEHCHHE OJTHJICHIJIMKOJISA, TIHMICpUHa, (eHoa.
[Ipumenenue Qopmanpaeruaa, ameranbAeTHAa, YKCYCHOM KHUCIOTh. Mplla Kak COJM  BBICIIUX
KapOOHOBBIX KHCJIOT. MOoIIIMe CBOWCTBA MbLja

— a30TcoJiepKallle COEQUHEHUs (aMUHBI M AMHHOKHUCIOTHI, Oeyiku). BbICOKOMOJEKYIsIpHbIE
COEUHEHMS (CUHTETUYECKHE U OMOJOTrMYeCKU-aKTUBHBIE). MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO.
[TonmnMepusanus 3TUIIEHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOIb30BaHUS.

I'enernueckas cBSA3b MEXKY KJlacCaMH OPraHUYECKUX COEIMHEHUN

IIpakTH4yeckne 3aHATHA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAcCOB (TpUBHAIbHAS M MEXIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOJMYUYeHHUs): MpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeaeabHble (ANKEeHbI, IKHHBI U aJIKaJUeHbl) 1 apOMaTHUECKUE YTIEBOAOPOIbI, CIUPTHI U (PEHOIIBI,
KapOOHOBBIE ~ KUCJIOTBI M 3QUpPHl, alIbJAETHABl U  KETOHbl, AaMHHbI M  aMHHOKHCIOTHI,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHUS. 3aJaHUsl Ha COCTaBICHUE YPaBHEHUN XMMMUYECKHUX DPEAKIUH C
Y4aCTHEM OPraHMYECKUX BEIIECTB HA OCHOBAHUH MX COCTaBa U CTPOEHUS

CocraBieHue cxeM peakiuii (B TOM 4YHCIE MO0 TPEAJOXKEHHBIM IIeTOYKaM IpeBpalleHuil),
XapaKTepU3YIOIIUX XMMHUYECKHE CBOMCTBA OPTaHUYECKUX COEIMHEHUH OTAENBHBIX KJIacCOB, CIIOCOOBI
UX IIOJIy4eHMs M Ha3BaHUE OPraHUYECKUX COCIAMHEHUM I10 TPUBHAIBHOW WM MEXKIYHAPOIHOU
CUCTEMATUYECKON HOMEHKJIATYpe.

PemreHne mpakTUKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHUX

OK 02
OK 04
IK 11.1.
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COEIUHEHNH OTAENBHBIX KJIACCOB

JlabopaTopnasi padora

JlaboparopHast pabota “IIpeBpaiieHuss OpraHUYECKUX BEIIESCTB IIPH HArpeBaHUU".
[MosydeHue STHICHA U U3YyYECHUE €0 CBOWCTB. MOICITUPOBAHUE MOJICKY M XUMHUYCCKUX TPEBPAICHUN
Ha [IpUMepe TaHa, dSTHJICHA, alleTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
IPUMCHCHHE B
OBITOBOM U
MIPOU3BOACTBEHHOMN
EeITEIbHOCTH
yeJgoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenunenus. llpumenenue u Ouonoruueckas poib yriaeBogoB. OxucieHue
yIJIE€BOJAOB — HCTOYHMK DSHEPIrUM IKMBBIX OpraHu3moB. OO0JacTM NPUMEHEHUS aMUHOKHCIOT.
[IpeBpamienust OenkoB nuiuM B opraHu3Mme. buonornueckue ¢yHkiuu OenkoB. buonoruueckue
(byHKLIUY XUpOB. Posib Oprannyeckoil XuMUM B pelieHnn Ipo0sieM MHUILEeBOi 6e3011acCHOCTH

IIpakTH4yeckoe 3aHATHE

Ponp opranmyeckoil XMMHHM B pEHICHUH TNPOOJIEM SHEPreTHUecKoi Oe30MacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUH HOBBIX MaTepUAIOB, HOBBIX HCTOYHHUKOB YHEPIHH (abTEPHATUBHBIE UCTOYHUKU
sHeprun). OnmacHOCTh BO3/ICHCTBHS HA JKUBBIE OPTaHU3Mbl OPTAHMYECKUX BEIIECTB OTIAEIBHBIX KJIACCOB
(YyrneBomopobl, CHHUPTHI, (HDEHOINBI, XJIOPOPTaHUYECKHE IPOU3BOJAHBIC, ANbACTHABI M Jp.), CMBICI
MoKa3aTelis NpeIesIbHO I0MYCTUMON KOHIEHTPALIMHT

JlaGopaTopHble 3aHATHUS

JlaboparopHas padota: “UneHTrduUKaIMS OPTAaHUYECKUX COSAMHEHUN OTJENbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE albJIErHI0B, Kpaxmala,
YKCYCHOH KHCIOTBI, O€IKOB W T.MI.) C HCHOJb30BaHHEM HX (U3UKO-XUMHUUECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuil. [leHarypauus Oenkxa mpu HarpeBaHud. LI[BeTHblE peakiuu
OenkoB. BO3HMKHOBEHHE AHATUTHUYECKOTO CHTHAJA C TOYKH 3PEHHUS XMMHUYECKMX IPOILIECCOB MpHU
MPOTEKAHUN KaYECTBEHHON PeaKINH, MO3BOJISIIOIIEN HACHTU(PUIIMPOBATH NPEAT0KEHHBIE OpraHUYeCKHe
BEILECTBA

IIpakTH4Yeckoe 3aHATHE

OK 01
OK 02
OK 04
K 11.1.
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CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB

Pazneua 5. Kunernuyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XUMHUYECKUX pPeaKIuii
CkopocTh OcHoBHOe coJep:kaHue OK 01
XAMHYECKHUX OK 02
peakiuii. MK 11.1.
XUMHUECKOe
paBHOBECHE
Teopernueckoe o0yueHue
CKOpOCTb peakiiM, €€ 3aBUCHUMOCTb OT Pa3IMuYHbIX (AKTOPOB: MPUPOIbI PEArMPYIOLINX BEIIECTB,
KOHLEHTPALlMl pEearupyromyx BeELIECTB, TEMIEpaTypbl U IUIOMIAAM PEAKIMOHHOM IOBEPXHOCTH.
TemnnoBbie 3¢ GEeKTh XMMUYECKUX peakii. DK30- U SHAOTEPMHUUECKUE, PEAKLIUU.
OOpatumocTh peakuuid. XHMHUYECKOE pPAaBHOBECHE U €ro CMEIIEHUE I0J JACWCTBUEM pa3IMUHbIX
(bakTOpOB (KOHLEHTpALUsl peareHTOB WM IPOAYKTOB peaKklUH, 1aBjlIeHUe, TeMIIepaTypa) s CO31aHus
ONTUMAJIBHBIX YCIOBUM NIPOTEKaHUs XUMU4eCcKUX npoueccoB. IIpunnun Jle [Hlarense
IIpakTHYeckne 3aHATHA OK 01
OK 02
Pemienne npakTHKO-OPMEHTUPOBAHHBIX 3aJaHUN Ha aHaIM3 (aKTOPOB, BIUAIOUIMX HAa H3MEHEHHE MK 11.1
CKOPOCTH XMMHUYECKON peakiuu, B T.4. C MO3ULIHUNA SKOJOTUYECKH 11€J1eCO00pa3HOro MOBEACHUS B OBITY o
U TPYZOBOM EATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 3/10POBbs U OKPYKAIOIIEH IPUPOIHOM CPEB.
Pemenne mnpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUM Ha mnpuMeHeHue npuHnumna Jle-Illarense i
HaXOXXJCHHUS HalpaBJIeHUs] CMEIIEHHs pPAaBHOBECHS XWMHYECKOM peakuuud U aHanu3 (akTopoB,
BIIUSIIOLIUX HA CMEIIEHNEe XUMUYECKOTO paBHOBECHS
Pazneu 6. PacrBopsI
Tema 6.1. OcHoBHOe coJiep:kaHue OK 01
[TonsiTHE O OK 02
pacTBOpax Teopernyeckoe o0yuenue OK 07
MK 11.1.

PaCTBopCHHC KakK (pH3HI(O-XPIMH‘ICCKPIfI mponecc. PaCTBOpLI. CnocoObl IMPUTOTOBJICHUA PACTBOPOB.
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PactBopuMocTe. MaccoBasi 11onsi  pacTBOpeHHOro BemiecTBa. CMBICT —MOKazaTens MpeAeabHO
JOMyCTUMON KOHLIEHTPAIIMH U €T0 UCIIOJIb30BAHUE B OIICHKE HKOJIOTUYECKOI 0€301MacHOCTH.

[IpaBmia 5KOJNOrMYECKU 1€1ecOo00pa3HOro MOBEACHUS B OBITY W TPYAOBOM AESITENBHOCTH B LIEJSIX
COXPAHEHUS CBOETO 3J0POBbS M OKPYKAOLIECH MPUPOIHOM CPENbl; OMACHOCTh BO3JAECHCTBUS HA YKUBBIC
OpraHU3Mbl OIIPE/IETICHHBIX BEILIECTB.

Pemienne npakTUKO-OpUEHTHPOBAHHBIX PACYETHBIX 33aJJaHUN HA PACTBOPHI, UCIIOIb3yeMbIe B OBITOBOW U
IIPOU3BOJCTBEHHOM AESATEIIBHOCTH YEJIOBEKa

Tema 6.2. OCHOBHOE cOZiepKaHNe OK 01
Hccnenosanue OK 02
cBoifcTB pacTBopos [/IadopaTopHble 3aHATHS OK 04
K 11.1.
JlaboparopHas padora «lIpuroroBieHue pacTBOPOBY.
[IpuroroBnenue pacTBOpPOB 3a7aHHON (MaccoBOM, %) KOHILIEHTpaIUHU (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCaMM) U OTIpeieNieHUe Cpeibl BOJHBIX PACTBOPOB.
Pemenue 3a1a4y Ha IPUTOTOBJIEHUE PACTBOPOB
IIpodeccnonanbHO-0pHMEHTHPOBAHHOE CO/lep:KaHMe (colep:KaHue IPUKJIATHOTO MOLYJIsl)
Pa3zpnen 7. Xumus B ObITY M IPOM3BOICTBEHHOMH 1eAATEJIbHOCTH YeJI0BeKa OK 01
OK 02
Xumnsi B OBITY I |OcHOBHOE cOflepikanue OK 04
MPOU3BOACTBEHHOMN
p OK 07
JEATEIBHOCTH Teopernueckoe odyuenue
YeJ0BeKa IIK 11.1.

Hogeliime 1ocTHKeHUsT XUMUYECKON HAyKU M XUMHUUYECKOM TexHoioruu. Pons xuMuun B obecriedeHun
HKOJIOTMYECKOM, SJHEPreTHYeCKON U MUIIEeBOM 0€30MacHOCTH, Pa3BUTUHM MeauluHbl. [IpaBuia noucka u
aHaM3a XUMHYECKOW HH(OpPMalMK U3 pa3IMYHBIX HCTOYHHUKOB (Hay4yHas M ydyeOHO-Hay4dHas
JauTepaTypa, CpeicTBa MaccoBoi nH(popmaluu, cetb IHTepHeT)

IIpakTH4eckne 3aHATHA

[Touck m aHamu3 KeHCOB O NMPUMEHEHUM XMMHUYECKMX BELIECTB M TEXHOJIOTHH ¢ ydeTroM Oymymieit
npodeccnoHabHOM ~ EATEeIBbHOCTH MO  TeMaM:  BaKHEWIIHWE  CTPOUTENIbHbIE  MaTepHalibl,
KOHCTPYKILMOHHBIE ~MaTe€pUalbl, KpPAaCKU, CTEKIO, KEpaMHMKa, MaTepualbl g DJJIEKTPOHUKH,
HaHOMaTepHallbl, TEKCTUIbHBIE BOJOKHA, HCTOYHUKHA DJHEPIrUH, OPraHUYECKUE W MHUHEpaIbHBIC
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yI00peHus, JIeKapCTBEHHBIEC BELIECTBA, OBITOBASI XHUMHSL.
IIpakTHYeckoe 3aHATHE

3ammra: [IpencraBienue pe3ynbTaToOB pelIeHUs KEMCOB B (hOpMe MHUHH-I0KIIA/IA C TIPEe3eHTaIlieH 2
IIpomeskyTOUHAs aTTecTAUMS O AMCHUILIMHE (3a4eT) 2
Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILIEOBPA30OBATEJILHOM
JUCHMUILIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHAIBLHO-TEXHUYECKOMY
ol0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHUIUIMHBL JOJDKHBI OBITh MPEIYyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: Y4eOHbIM KaOWHET XMMHHM W/WIH y4eOHOU
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne y4yeOHOro KkabOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJIEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TIPOCTBIX M CJIOXKHBIX BEIIECTB W/WJIU KOJJICKIIUU MOJIMMEPOB; KOJIICKIUS
TOPHBIX MOPOJ] U MUHEpaJIOB, Tabnuila MeHnaeneeBa, yueOHble (GUIBMBI, TUGPOBHIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texnuuyeckue cpeacTrBa  00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEACHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-IIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MPE3eHTEP IJIs MPE3CHTALUM.

OoOopyaoBanue Jjadoparopuu M pado4Yux MecT JaA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KareJIbHBIX peakiuil, GuibTpoBasibHas Oymara, IpOMBIBAIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOpP PEAKTHUBOB,
CTEKJISHHBIE TAJIOYKH, IITATUBBI JJIi MPOOUPOK, MEPHBIE IUIUHAPHI, BOPOHKHU
CTEKJIIHHBIE, BOPOHKU JenuTeNbHble IummHapudeckue (50-100 wmut), crymku ¢
nectukoM, (apdopoBbie YalIKh, NUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JA0OpAaTOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, TPUOOp JJI TOJy4YeHHUs Ta3oB (WM MpoOHpKa C ra300TBOAHON TpyOKoit),
JiepKaTenu NIl MPOOUPOK, CKIISTHKU JJIS XPaHEHUS PEaKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mur); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKYHJIOMEpHI (TaiiMepsbl), MepHbIe pooupku (Ha 10—20 M) u MepHbIe KOJIOBI (25, 50,
100 u 200 ™), BoasiHast OaHs (MJIM TEPMOCTAT), CTEKJISTHHBIC MAJIOYKH; KOHUYECKUE
K0J10b!1 st TUuTpoBanus (50 u 100 mut); MHIUKATOPHBIE IOJIOCKU JIJIsl onpenenenust pH
U CTaHJapTHAs WHJUKATOpPHAS IIKaJla; YHUBEPCAIbHBIM MHAUKATOP; MUneTku Ha 1, 10,
50 M (umu posatopel Ha 1, 5 u 10 M), GropeTku Il TUTPOBAHUS, MEAUIIMHCKUE
mmpunbl Ha 100-150 M, mabGopaTopHble W/WAM aHalWTUYECKUe Bechl, pH-meTpsl,
CYHMIUIBHBIN mKad, U ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

1. Jns peanuzanmuu mporpaMMbl OMOMMOTEUHBIH (OHA 0O0pa3zoBaTEIHHON
OpraHu3alMi JOJDKEH UMETh MeYaTHbIE W/UIU DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
UH(OPMAIIMOHHBIE  pEeCypChbl,  PEKOMEHJOBaHHbIE  JUIsl  HMCIOJb30BAaHUSA B
00pa3oBaresbHOM Ipoliecce, He cTaplile 5 €T C MOMEHTa U3AaHHUsl.
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2. PexoMeHayeMble TIeUaTHBIE W3/IaHUS M0 peann3aluu 001eoOpa3oBaTeIbHON
IVCHUIUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJANMUSX [0 OpraHH3aluu
00yueHus.

ITeyaTHble U3MaHUA:

1. Tabpuensu O.C., OctpoymoB MW.I'. Xumus pmna npodeccuit u
CHEIUAIBPHOCTEM TEXHUYECKOro mnpouis: YYeOHHK M CTYHd. YYpEKICHUMH
cpea.npod. obpazoBanuss. — M., 2017.

2. T'abpuensau O.C., OctpoymoB W.I'., OctpoymoBa E.E. u ap. Xumus nns
npodeccuil U CHeUaTbHOCTEH €CTECTBEHHO-HAYYHOTO NMpOoGuis: y4eOHHUK Ui CTY/I.
yupexeHuit cpe.npod. oopazosanus. — M., 2017.

3. Taopuwensa O.C., OctpoymoB W.I'. Xumus nns mnpodeccuii wu
CIEIUATLHOCTEH COIMATBHO-IKOHOMUYECKOTO M TYMaHUTAPHOTO Mpoduiieii: ydeOHUK
JUISL CTY1. YUpexaeHuit cpea.npod. oopazoBanus. — M., 2017.

4. Tabpuensa O.C., OctpoymoB WN.I'., CmankoB C.A., JlopodeeBa H.M.
[Ipaktukym: ydeO.mocobue /it CTyA. yUpexaeHuil cpes. npod. odpazoBanus. — M.,
2017.

5. Ta6puensa O.C., OctpoymoB WN.I'., CnagkoB C.A. Xumusa: mocobue s
noarotoBku K EI'D: yue0.mocobue A CTy. YUpexkaeHu cpell. mpod. oOpazoBaHusl.
— M., 2017.

6. T'abpuensia O.C., JlvicoBa I'.I'. Xumus. Tectbl, 3agaun U yHnpaxHEHUS:
yue0.1mocobue JyIs CTyI. YUpexIeHuit cpen. npod. oopazoBanus. — M., 2017.
DJIEKTPOHHBIE U31aHUA (3JIEKTPOHHBIE PeCypChl):

. www.pvg.mk.ru (onmumnuazna «Ilokopu BopoObeBbI roph»).

. www.hemi.wallst.ru (O0pa3zoBaTeabHbIN CAUT JJIs1 IIKOJIBHUKOB « XUMUSI»).
. www.alhimikov.net (OGpa3oBaTebHBIN CAlT AJIs MIKOJIbHUKOB).

. www.chem.msu.su (OnexkTpoHHast OMOIMOTEKA O XUMUHN).

. www.enauki.ru (MHTepHET-U3JaHue i yuauTtenen « ECTeCTBEHHbIE HAYKI ).
. www. I september.ru (Metoanueckas razeta «llepBoe ceHTIOPs).

. www.hvsh.ru (kypHan «Xumus B IKOJE»).

. www.hij.ru (KypHan « XUMHS U KU3HBY).

9. www.chemistry-chemists.com (371€KTpOHHBIN KypHaT « XUMHUKHU U XUMHS).
JlonoJiHUTEeIbHbIE HCTOYHUKU:

1. Epoxun FO.M., KoBanea N.b. Xumus nis mpodeccuii U crieliuaibHOCTEH
TEXHUYECKOTO M €CTECTBEHHO-HAYYHOTO MPOQUICH: YUSOHUK IS CTY/. YUPESKICHHMA
cpea.npod. odpazoBanusi. — M., 2017.

2. Epoxun HO.M. Xumus: 3agauu ¥ ynpakHEHHUS: ydeb.mocodue sl CTY/I.
yupexJIeHui cpen. mpod. oopazoanus. — M., 2017.

3. Epoxun FO.M. COOpHHK TECTOBBIX 3aJaHUM MO XUMHUU: yueO.rmocooue s
CTy. yUpexjaeHuu cpea. npod. oopazosanus. — M., 2017.

4. Epoxun FO.M., KoBaneBa U.b. Xumust myist nmpodeccuit u crienuaaibHOCTEH
TEXHUYECKOTO MPOGuUiIs. DJIEKTPOHHBIN y4eOHO-METOAMYECKH KoMIuiekc. — M.,
2017.

5. CnanxosB C. A., OctpoymoB WU.T"., 'abpuensa O.C., JlykpsaoBa H.H. Xumus
st mpodeccHii W CICMATIBHOCTEH  TEXHHYECKOro mpoduis. ODIEKTPOHHOE

01NN W
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NpUIOKEeHHE (AJIEKTPOHHOE Y4eOHOe W3/IaHue) IS CTyH. YUPESKICHHU Cpea.npod.
obpazoBanms. — M., 2017.

4. KOHTPOJIb U OIEHKA PE3YJIbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JUCHUIJIAHBI

KoHTposb 1 olleHKa pe3yiabTaToB OOy4YEHHUs OCYIIECTBISETCS MpenojaBaresieM
B IIpoOIlecCE€ TMPOBEICHHUS TMPAKTHUECKUX 3aHATHA W Ja0OpaTOpHBIX  padoT,
TECTUPOBAHMS, a TAKXKE BBIMIOJIHEHUS OOYyYaIOIMMUCA WHIWBHUAYAJIbHBIX 3aJaHUMH,
MIPOCKTOB, HcCCienoBaHui. Pe3ynbTaThl 0OydeHUS OMNPENEeNsioT, YTO oOydJaromuecs
JOJDKHBI  3HAaTh, IIOHMUMaTh M JEMOHCTPUPOBAThH IO 3aBEPUICHUM H3YUYCHHUSI
JTACITUILIAHEL.

Jns dbopMupoBaHuUsl, KOHTPOJIE U OLEHKH PE3YJIbTaTOB OCBOCHHUSI Y4EOHOM
JUCHUIUIMHBL UCTIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUM, MPEICTABISIONMIAS
c000M KOMIUIEKC YUCOHBIX MEPOIPUATHH, COTJIaCOBAaHHBIX C pe3yJibTaTaMu 00YyUYeHUS
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl II0
mucuumunae) u GI'OC CIIO.

T
Ne | OK/IIK | Moayas/Pa3nen/Tema | Pe3yabtar 00yueHus HIIBY OLEHOTHBIX

MeponpUusITHI
I | OcHoBHOe conep:xanue
1 DopMyJIHPOBATH

Pa3nen 1. OcHoBBI PMYy-TIp
0a3oBble MOHATHS H

CTpOeHHs BellecTBa
3aKOHBI XUMHH

1.1 | OK 01 CrtpoeHue aToMOB Cocrasnars xummnueckue |1. Tect «CtpoeHune atomoB

XUMHUYCCKUX 3JICMCHTOB (1)OpMy.]'IBI COE€TMHEHHUH B XUMHUYCCKUX 3JICMCHTOB U

" Iprupoaa XUMHYECKOM |COOTBETCTBHUHU CO Impupoga XHUMHYECKOU CBA3H.
CBsA3HU CTCIICHBIO OKHUCIICHUA 2. 33,[[8.‘11/1 Ha COCTaBJICHHUEC
XUMHUYCCKUX 3JICMCHTOB, XUMHUYCCKUX q)OpMyJ'I

HUCXOOd U3 BAJICHTHOCTU U | IBYXaTOMHBIX CO€JII/IH6HI/II\/'I

U T.OL).

3. 3amaHus Ha UCIOJIbL30BaHUE
XUMHYECKOH CUMBOJIMKH U
Ha3BaHUM COCAMHEHHUHN 11O

COI03a TEOPETUYECKON U
MPUKIATHON XUMUHU U
TPUBUAIILHBIX Ha3BaHUM IS
COCTaBJICHUS] XUMUYECKUX
(hopmyn TByXaTOMHBIX

AJIEKTPOOTPHUIIATEHFHOCTH |(OKCUIOB, CYIb(OHUIOB, THAPUIOB

HOMCHKJIATYypPEC MCKIAYHAPOJHOT'O
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpUusTHIA

COCIMHEHUH (OKCHIIOB,
Cynb(puI0B, THAPUIIOB U T.11.) U
JIPYTUX HEOPTAaHUYECKUX
COCTMHEHUH OTACNBHBIX KJIACCOB

1.2

OK 01
OK 02

[lepuoauueckuii 3aKOH U
tabmuma J[.U.
MenneneeBa

XapakTepHu3oBaTh
XUMUYECKHE HJIEMEHTHI B
COOTBETCTBHH C UX
I0JIO)KEHUEM B
IIEPUOIUYECKON CHCTEME
XUMHNYCCKHUX 3JICMCHTOB
.. MenneneeBa

1. Tect «MeTannuueckue /
HEMeTaJlJINYeCKHUE CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJICTBO K BJIEKTPOHY
XUMHYECKHUX DJIEMEHTOB B
COOTBETCTBHUE C UX IEKTPOHHBIM
CTPOEHUEM H MOJIOKEHHUEM B
MEPUOUYECKON CUCTEME
XUMHYECKHUX 31eMeHTOB JI. 1.
MenneneeBay.

2. IlpakTuyeckue 3ajlanus Ha
YCTaHOBJICHUE CBSI3U MEXKILY
CTPOCHHUEM aTOMOB XUMHUYECKUX
3JIEMEHTOB U IEPUOANYECKUM
H3MEHEHHEM CBOMCTB
XHMHYECKHX 3JIEMEHTOB U UX
COCJIMHEHHUN B COOTBETCTBHU C
nonoxxenueM [lepuoanueckoi
CHCTEME.

3. I[IpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUYECKUE 3a]aHUs HA
XapaKTepU3alUI0 XUMHIECKUX
9JIEMEHTOB: «MeTtamnyeckue /
HEMETaJNIMISCKUE CBOMCTBA,
3JEKTPOOTPULATENBHOCTD U
CPOJICTBO K BJIEKTPOHY
XHUMHYECKHUX 3JIEMEHTOB B
COOTBETCTBHUE C UX 3JEKTPOHHBIM
CTPOEHUEM M MOJIOKEHHEM B
MEePUOINYECKON CUCTEME
XUMHYECKHUX DIIEMEHTOB

J.. MenneneeBa»

Pa3gen 2. Xumnueckue
peakuuu

XapaKTepnsoBaTb THIIBI
XUMHYECCKHUX peammﬁ

KontpoabHas padora
«CTpoeHue BelecTBa U
XHMHYECKHE PeaKum
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHil
2.1 | OK 01 Tunel XUMHYECKUX CocTaBisiTh peakiuu 1. 3amauu Ha cocTaBICHUE
OK 04 |peakiuii COCIMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pEeaKIUd:
oOMeHa, 3aMEeIICHNUs, — COCIMHEHMS, 3aMEICHUS,
OKHCJIUTENLHO- pasnoxeHusi, 0OMeHa;
BOCCTaHOBUTEIBHBIE — OKUCJIUTENIBHO-
peakiuu BOCCTAHOBUTEIBHBIX PEAKIIH C
UCIIOJIb30BaHUEM METO/a
3NEKTPOHHOTO OaliaHca.
2. 3a/la4yn Ha pacyeT MaccChl
BEIIeCTBA UM 00bEMa
ra3oB 10 U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WIn 00bEMY
OJIHOTO U3 YYaCTBYIOIIUX B
pEaKLHUU BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) MPOAYKTOB PEAKIIHH,
€CJIM OJIHO U3 BEIIECTB UMEET
npuMecu
2.2 DJIEKTPOIUTHYECKAS CocraBnsATh ypaBHEHUs 1. 3aganus Ha COCTaBJICHUE
JUCCOLIMAIMS M HOHHBINA |XUMHYECKUX PEaKIHH MOJICKYJISIPHBIX U MOHHBIX
oOMeH MOHHOTI0 0OMEHa C peakuuii ¢ yyacTueM KUCJIOT,
y4acTHEM OCHOBAaHHUH U COJIEH,
HEOPraHUYECKHUX BEIIECTB |yCTAaHOBJICHUE N3MECHEHHUS
KHCJIOTHOCTH CPEIBI
2. JIaboparopnas padota "Turbl
XUMUYECKUX peakiuui”
3 Pa3nen 3. Ctpoenue u |HMcciaenoBars crpoenue u|Konrponbnas padora

CBOMCTBA
HEOPraHu4eCKHX
BeIeCTB

CBOMCTBA
HEOPraHu4eCKHUX
BeIIleCTB

«CBOHCTBa HEOPraHHYECKUX
BeLIECTB»
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OK/IIK

Moayas/Paznen/Tema

Pe3yabTar 00y4yeHus

THunbl OLEHOYHBIX
MeponpUusTHIA

3.1

OK 01
IIK 11.1.

Knaccudukanus,
HOMEHKJIATypa
CTpOEHUE
HEOPTaHUYECKUX
BEIIIECTB

Knaccudunuposars
HEOpraHUYecKue
BELIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «Homenkiarypa u
Ha3BaHHUE HEOPraHUYECKUX
BEILIECTB UCXO/S U3 UX
XUMHYECKON (GOPMYITBI UITH
COCTABJICHUE XUMHYECKOU
(hopMyIIBI HCXO/IS U3 Ha3BAHUS
BEIIECTBA 10 MEXKIYyHAPOTHOM
WJIM TPUBHAIBHOMN
HOMEHKJIAType».

2. 3aauv Ha pacyeT MacCOBOM
JI0JU (MacChl) XMMHUECKOTO
3JIeMEHTa (COeAMHEHHUS) B
MoJIeKyJie (cMecH).

3. [IpakTuueckue 3aganus 1Mo
KJIacCU(pUKalli1, HOMEHKJIaType U
XUMHYECKUM (popmyrnam
HEOPraHUYECKUX BEIIECTB
pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
ONPEACIICHUE XUMUYECKON
AKTUBHOCTH BEIIECTB B
3aBUCUMOCTH BUJIa XUMUYECKOM
CBSI3U U TUTIA KPUCTAIUIMYECKON
pELIeTKH

3.2

OK 01
OK 02
IIK 11.1.

DU3NKO-XUMHYECKIE
CBOMCTBa
HEOPTaHUYECKUX
BEIIIECTB

YcTaHaBIMBaTh
3aBUCHUMOCTH (PU3UKO-
XUMHYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB
OT CTPOEHHSI aTOMOB U
MOJIEKYJI, a TAK)KE TUTIA
KPHUCTAJUITMYECKOM
pemerku

1. Tect «OcobenHoctu
XUMHUYECKHUX CBOMCTB OKCHUOB,
KHCJIOT, OCHOBaHMH, aM()OTEpHBIX
TUIPOKCUIOB U COJIEI.

2. 3agaHus Ha COCTaBJICHUE
YpaBHEHUN XUMHUYECKUX PEaKINi
C y4acTHEM MPOCTHIX U CIOKHBIX
HEOpPraHUYECKUX BEIIECTB:
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHUYECKUX KUCIIOT,
OCHOBaHUN M aM()OTEPHBIX
TUIPOKCUI0B, HEOPTaHUYECKUX
COJIEH, XapaKTEPU3YIOLIUX UX
CBOIMCTBA U CIIOCOOBI TIOJTYUYEHHUSI.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUUYECKUE 3aaHus Ha
CBOMCTBA U IIOJIy4YCHUE
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHil
HEOPraHUYECKUX BEIIECTB
3.3 | OK 01 Nnentudukanus Hccnenosath 1. IIpakTUKO-OpUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKHUX KaueCTBEHHbBIC PEAKLIMM  |3a/IaHMSI IO COCTABJICHUIO
OK 04 |BemectB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTUEM
HEOPraHUYECKHUX BEIECTB,
HCIIONB3YEMBIX ISl UX
UICHTU(PUKAIIH.
2.JIaboparopnas pabota:
“Unentuduxanus
HEOPraHWYECKUX BELECTB”

4 Pa3nen 4. Ctpoenue u |HcciaenoBars crpoenue u|Konrponbnas padora
CBOICTBA cBoiicTBa oprannveckux («CTpoeHHe H CBOMCTBA
OpPraHMYecKux BeleCTB OPraHMYecKUX BelecTB»
BelIeCTB

4.1 | OK 01 Knaccudukanus, Knaccudunuposars 1. 3aganus Ha cocTaBlIEHHE
I[IK 11.1. |cTpoeHue u OpraHMYeCKHE BEIIECTBA B |HA3BaHUW OPraHUYECKHUX
HOMEHKJIATypa COOTBETCTBUHU C UX COEAMHEHUI IO TPUBUAIILHOW WUJTH
OpPTraHUYECKUX BEIIECTB |CTPOCHUEM MEXIyHAPOTHOU
CHUCTEMaTUYECKON HOMEHKJIAType.
2. 3ajaHus Ha COCTaBJIECHUE
MOJIHBIX M COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYIT
OpraHUYECKUX BELIECTB
OTJIETIbHBIX KJIACCOB.
3. 3amaun Ha onpezeneHue
npocreien GopmyIibl
OpPTraHUYECKON MOJIEKYJIIbI, UCXO/IsI
13 2JIEMEHTHOTO cocTana (B %)
42 | OK 01 CBolicTBa OpraHMYECKUX | Y CTAaHABIIMBATH 1. 3amanus Ha cocTaBlIeHUE
OK 02 |coenuHeHUM 3aBUCHUMOCTh (PU3UKO- YPaBHEHUN XUMUYECKUX PEaKIUN
OK 04 XUMUYECKHUX CBOMCTB C y4aCTHEM OPraHUYECKUX
K 11.1. OPraHMYECKHUX BEIIECTB OT |BELIECTB HA OCHOBAHUHU UX

CTPOCHUSA MOJICKYJI

COCTaBa U CTPOCHHS.
2. 3agaHus Ha COCTaBJICHHC
YpaBHEHUN XUMUYECKUX PEAKIUH,
WUTFOCTPUPYIONINX XUMHUECKUE
CBOICTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS TAHHBIX PEAKIINHA U
TeHETHYSCKOM CBA3U
OpPraHUYECKUX BEIECTB Pa3HbIX
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MepOonpUATHH
KJIACCOB.
3. PacyeTrHble 3a1a4u 11O
YPaBHEHUSIM PEAKLHUN C yHaCTUEM
OpPraHUYECKUX BEILECTB.
4. JlaboparopHas pabota
“IIpeBparieHnst OpraHu4eCKUX
BELLECTB [IPY HarpeBaHuu"
4.3 | OK 01 Wnentuduxamnms HccnenoBats 1.IIpakTUKO-OpUEHTUPOBAaHHbBIE
OK 02 |opraHnuyeckux BEIECTB, |KAUECTBEHHBIC PEAKIIUM  |3aJaHUs IO COCTABIICHUIO
OK 04 |ux 3HaueHue u OpraHUYeCKUX XMMHYECKUX PEAKIU C ydacTUEM
[IK 11.1. |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTICNbHBIX |OPraHUYECKUX BEIIECTB, B T.4.
Y IIPOU3BOACTBEHHOMN KJIacCOB UCIIOJIb3YEMBIX JJI UX
JESITEIbBHOCTH YEJIOBEKa UICHTU(QHUKAIMA B OBITY U
IPOMBIILIIEHHOCTH.
2.JIaboparopnas pabdora:
“Unentuduxanus opraHnuecKux
COEIMHEHUH OTJENbHBIX KJIACCOB™
5 Pazneua 5. XapakTepu3oBaThb
Kunernyeckue n BJIMSIHHE PA3JINYHBIX
TepMOAMHAMHYeCKHe |(aKkTOpOB Ha
3aKOHOMEPHOCTH PaBHOBeCHE U CKOPOCTh
NPOTeKAHUS XHMHYECKHX pPeaKnui
XHMHYECKHX peakuui
5 |OKO0I CKOpOCTb XMMMUECKUX | XapaKTepu30BaTh IIpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |peakuuii. XUMHYECKOE |BIUSHUE KOHIIEHTPAlMU  |TEOpPETUYECKUE 3aJjaHUs Ha
IIK 11.1. |paBHOBecHe pearvpyomux BelecTB U |aHaIu3 GaKkTOpOB, BIUIIOMIUX HA
TEMIEPaTypbl HA CKOPOCTh [U3MEHEHUE CKOPOCTH XUMHUECKOH
XMMHYECKUX PEAKIUN peakuuu. [Ipaktuko-
XapakTepu3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIUSTHUE U3MEHEHUS IIpUMEHEHHEe puHIumna Jle-
KOHLIEHTpauuu Beulects, |lllaTenbe 11 HaXOXACHUS
peakuuu cpeasl u HaIlpaBJICHUS CMEIIECHUS
TEeMIEepaTypbl HA PaBHOBECHS] XUMUYECKOM peaKuu
CMeIlleHne XUMHYECKOTO | aHaiau3 (aKTOpOB, BIMSIOIINX
paBHOBECHS Ha CMeIlleHNUEe XUMUYECKOTO
paBHOBECHS
6 HccnenoBath HCTHHHBIE

Pa3pnen 6. PacTBopsl

PACTBOPBHI € 32 JaHHBIMH
XapaKTepUCTHKaAMU
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THunbl OLEHOYHBIX

Ne | OK/TIK | Moayas/Pa3nen/Tema | Pe3dyabrar 00y4yeHust .
MeponpusTHil
6.1 | OK 01 [Tonsitue o pactBopax  |Paznuyars UCTUHHBIC 1. 3ajaun Ha MPUTOTOBJIEHUE
OK 02 pacTBOpbI pacTBOPOB.
IIK 11.1. 2. IIpakTuKO-OpUEHTHUPOBAHHbBIE
pacyeTHbIC 3a/1aHUs Ha
JUCTIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IPOU3BOJCTBEHHOMN AESITEIbHOCTH
YyelioBeKa
6.2 | OK 01 UccnenoBanue croiictB |MccnenoBath Ghusuko- JlaGopaTopHas pabota
OK 04 |pacTtBOpOB XUMHYECKHUE CBOMCTBA “IIpuroToBieHue pacTBOPOB”
K 11.1. HWCTUHHBIX PacTBOPOB

II | IIpodeccuoHaTbHO-OPUEHTHPOBAHHOE CO/lep KaHMe (CoAepKaHue NPUKJIATHOT0 MOTYJIs)

7 Paszgea 7. OuenuBarth nocjaeaAcTBHs |3amuTa Keiica (¢ yuyeTomM
Xumus B ObITY U OBITOBOM U Oyayuwei npodeccuoHaJIbHOM
MPOU3BOACTBEHHOMI NMPOU3BOACTBEHHOM JAesITeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
YyeJ0BeKa (1 (1%3701070%0

JIKOJIOTHYECKOI

0e3omacHoCTH
OK 01 Xumusi B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oymymieit
OK 02 |mpou3BOJICTBEHHOM OBITOBOM U npodeccroHanbHOI
OK 04 |nmesTenbHOCTH YeIOBEKA |[IPOU3BOJICTBEHHON NeSITEIbHOCTH)
OK 07 NeSTeTLHOCTH YelloBeka ¢ |Bo3Mo)KHBIE TEMBI KEHCOB:
IIK 11.1. no3unui dxonoruueckor |1. Iloremnenune kiimMara u

0€30I1aCHOCTH

BBICBOOOYKICHHE T'a30BbIX
THJIPaTOB CO JIHA OKEaHa.

2. bynymue marepuans! 1715 aBUa-
, MAIIMHO- ¥ IPHOOPOCTPOCHHUSL.
3. HoBble MaTepuansl 1iist
COJTHEUHBIX OaTapeil.

4. JIexapcTBa Ha OCHOBE
PaCTUTENFHBIX TPENapaToB
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