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Pabouas nmporpamma o6mieo0paszoBarenpHor aucrutumabl OJ. 12 Xumus paspaboraHa Ha
OCHOBe (henepa’abHOrO0 TOCYAApCTBEHHOTO 00pa3oBaTeNbHOTO CTaHIApPTa CPEAHEro OOIero
0o0pa3oBaHMs, YTBEPXKICHHOTO IIPUKa30M MHUHHCTEpCTBAa 0Opa3oBaHMS W Hayku Poccuiickoi
Oenepaunn ot 17 mas 2012 1. Ne413, 3aperucTtpupoBaHHOIO B MMHHUCTEPCTBE FOCTUIIUHU
Poccuiickoit ®enepauuu 07 wuronss 2012 r. peructpanuonnbii Ne 24480 ¢ uW3MEHEHMSIMU U
nononHeHusmy, [lpumepHoil mporpamMmbl  0011€00pa30BaTENbHON  AUCIMITIUHBI Xumus,
pexomengoBanHort ®I'BOY JIIIO HUPIIO B kadecTBe NMPUMEPHOM MPOrpaMMBl IS peaau3ariuu
OCHOBHOI mpodeccuonanbHoil obpazoBatenbHoil mporpamMMbl CIIO Ha 6a3e OCHOBHOTO OOIIETO
00pa3oBaHMs C MOJYYSCHHEM CpelHero o0mero o0pa3oBaHus, YTBEpKACHHOW Ha 3acenanuu CoBeTa
[0 OIICHKE COJEp)KaHHUA M KauecTBa MPUMEPHBIX pabouux mporpamMm oOIeo0pa3oBaTeIbHOTO U
COLIMAJIbHO-TYMAHUTAPHOTO IMKJIOB CPEIHEro Npo(ecCHOHAIBLHOrO 00pa3oBaHUs, NMPOTOKON OT
30 Hos16pst 2022 v Ne 14., ®I'OC CIIO no npodeccun 08.01.28 Mactep OTIEIOUHBIX CTPOUTEIBHBIX
U JIeKOpaTUBHBIX palOT, yTBEpXKJIEH IHpukazoM MuHucTepcTBa mpocBelieHuss Poccuiickoi
@eneparuu ot 18.05.2022 Ne 340 (3apeructpupoan 10.06.2022 Ne 68841). YITIC 08.00.00
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1.00mas xapakrepucTuka padoueii nporpaMmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
OO0meobOpa3oBaTeNibHass ~ JUCHUIUIMHA «XUMHUS»  SIBISIETCS  00S3aTENIbHOM  YacThIO
00111e00pa30BaTeILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMMbl B cootBeTcTBUU ¢ PI'OC CIIO mno
npodeccun 08.01.28 Mactep oTAETOYHBIX CTPOUTEIBHBIX U IEKOPATUBHBIX padoT

B cootBerctBUn ¢ ®I'OC COO «Xumus» sBIsSETCS 00sA3aTeIbHON AUCIHUILIUHOW HA YPOBHE
cpenHero odmiero oopazopanus. Ha u3yueHue nucuuIuiMHbl «XUMHSD» OTBOJUTCS /2 yaca.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThbl 0OCBOCHUA TUCHUILIMHBI:

1.2.1. lleqiy TUCHUIIMHBI.

Conepsxkanue mporpamMMmbl 00111€00pa30BaTEIbHON JUCIUTUTMHBL «XUMUS» HAIMPaBICHO
Ha JIOCTHKEHUE CIICIYIOIINX 1eJIe:

dbopMUpOBaHHE Y CTYACHTOB TIPCJACTABICHHS O XHMHYECKOW COCTABJISIOIICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI NPHUHSATHUS PEIICHUH B KU3HEHHBIX U
MIPOM3BOJICTBEHHBIX CHTYAIIHIX, OTBETCTBEHHOTO ITOBEJCHHS B IIPUPOTHON Cpe/Ie.

3agayu AUCHMILINHBI:

1) cpopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUSI XMMHUYECKUX MPOLIECCOB U

SBJICHUH B OKpYXarolleil cpene, LEeNOCTHOW HaydHOM KapTHHBI MHUpA, B3aMMOCBS3U U
B3aMMO3aBUCHUMOCTHU €CTECTBEHHBIX HAYK;

2) pa3BUTh YMEHHsI COCTaBIATH (OPMYJbl HEOPraHWYECKUX M OPraHMYECKUX BEIIECTB,
YPaBHEHUS XUMHUYECKHX pEaKIUHi, OOBACHATh HX CMBICI, HHTEPIPETUPOBATh pE3YJIbTAThI
XUMHYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM IMPOBEIACHUS MPOCTEHIINX XUMUYECKUX 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM C COONMIOJIEHWEM TpaBuUi Oe€30MacHOro OOpalleHus C BellecCTBaMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTh YMEHUS UCHOJIb30BATH HH(POPMALMIO XUMHUUECKOTO XapaKTepa U3 pa3IndHbIX
UCTOYHUKOB,;

5) cdopmupoBaTh yMEHHS NPOTHO3UPOBATH IOCIEACTBUS CBOEH JESATEIBHOCTH U
XUMHUYECKHX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) cdopMupoBaTh MOHMUMAaHHME 3HAYUMOCTU JOCTHKEHMM XUMHUYECKOW HAyKu H
TEXHOJIOTHH JIJIsl Pa3BUTHSI COIMATBLHOM M MPOU3BOICTBEHHOU cep.

1.2.2. [lnannpyemblie pe3yJIbTAThI OCBOCHHUS 0011e00pa30BaTEIbHON IMCUUILIUHBI B
coorBercTBMU ¢ PI'OC CIIO u Ha ocaose ®PI'OC COO

Ocoboe 3HaueHue aucuuIuinHa uMmeeT npu GopmupoBanuu OK u ITK



Koa n Il1anupyemMble pe3yabTaThl 0CBOECHHS AUCHUTIIHHbBI

HAHMEHOBaHHUe

¢popmupyembIx OO61ue JAucuunimHapHbie

KOMIIeTeHIN i

OK 01. B yacTu Tpy10BOI0 BOCIUTAHMS: - BJIAQJAE€Th CUCTEMOW XHUMHYECKUX 3HAHUH, KOTOpass  BKIIKOYAET:

Bri6upats - TOTOBHOCTb K TpYydy, OCO3HAHHE IIEHHOCTH | OCHOBOIIOJIATAIONINE MOHATHUS (XUMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAas

CIIoCOObI MacTepcTBa, TpyAoJtooue; obojiouka aroma, S-, p-, 0-3JEKTpPOHHBIC OPOUTAIM aTOMOB, HOH, MOJIEKYIIA,

peuieHus 3a1a4 | - TOTOBHOCTb K  aQKTUBHOM  JCSTENBHOCTU | BAJICHTHOCTb, 3JEKTPOOTPUIATEIBHOCTD, CTENEHb OKUCICHUS, XUMHUYECKas

po)eCCHOHANIb | TEXHOJIOTHYECKOM u COLIMAJILHOM | CBSI3b, MOJIb, MOJISIPHAs Macca, MOJSPHBIA O0BEM, YIIEPOAHBIA CKEJeT,

HOH HAIPABICHHOCTH, CIIOCOOHOCTh WHHIIMHPOBATh, | PYHKIIMOHAIBHAS TPYIIIA, PATUKa, U30MEPHs, U30MEPhl, TOMOJIOTHICCKHIA

JeSATeTLHOCTH IUIAHUPOBATh U CAMOCTOSITENIbHO — BBIMOJHSTD | PSl, TOMOJIOTH, YTJIEBOJAOPObI, KUCIOPOI- U a30TCOIEpKaIe COCTUHEHUS,

MPUMEHUTEIBHO | TaKyIO JIESITEIIbHOCTD; OMOJIOTMUECKN aKTUBHBIE BEIIECTBA (YIJIEBOJIbI, YKUPBI, OCJIKH), MOHOMED,

K pa3JINuyHbIM - HHTEpeC K pa3InYHBIM chepam | moauMep, CTPYKTYpHOE 3BEHO, BBICOKOMOJEKYISPHBIE COEIUHEHUS,

KOHTEKCTaM poeCCHOHAIBHON JESTEIBHOCTH, KPUCTAJUTMYECKAsl PEIIeTKa, TUIBl XUMHUYECKHX PEaKIui (OKHCIUTEIbHO-
OBjaneHne  yYHUBePCAJIbHBIMH  YYe€OHBIMH | BOCCTAHOBUTEIIbHBIE, 3K30-U SHIOTEPMUYECKUE, PEAKIIMM HOHHOTO 00OMEHa),

NMO3HABATEJILHLIMU AeHCTBUAMU:
a) 0a30Bble JJOrHYecKHe JelCTBHS .

- CaMOCTOSITENIBHO ¢dbopMynupoBaTh u
aKTyalIu3upoBaTh IpoOIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

- YCTaHaBJIMBATb CymCCTBCHHI:Iﬁ IMPpU3HAK WA
OCHOBaHHUs MJIs CpaBHEHHUA, KilaccupUKAIUM U
00001IeHMS;

- ONpEeNeNsATh MLelu JACSITENbHOCTH,
napamMeTpel 1 KPUTECPHUU UX JOCTUIKCHUA,
- BBISBJISATH 3aKOHOMEPHOCTH M IPOTUBOPEYHS B
paccMaTpruBaACMBIX ABJICHUAX,

-  BHOCUTb KOPPEKTHUBBI B  JESATEIbHOCTbD,
OLCHUBATb COOTBCTCTBUEC PC3YJIbTATOB MLCIIAM,
OIICHUBATh PUCKHU MOCIEACTBUI JAESITEIbHOCTH;

- pa3BuUBaTH Kp€aTHuBHOC MBIIIIJICHHUC npu
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BblIe HCCJIEI0BATEIbLCKHE AeiiCTBHS:

- BJIaJIeTh HABBIKAMHU Y4e€OHO-HCCIIEeI0BATENbCKON
u MTPOCKTHOMN TS TeIIbHOCTH, HaBBIKAMH

3aJaBaTb

pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHL, ANEKTPOIUTUYECKAS AUCCOLUALINS,
OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XUMHUECKOW peaklui, XUMUUECKOe
paBHOBECHE), TEOPUU M 3aKOHBI (TEOpPHUS XUMHYECKOIO CTPOEHHUS
oprannueckux BemecTB A.M. ByriaepoBa, Teopus 53I€KTPOIUTHUECKON
aucconuanuy, nepuogudeckui 3akon J[.M. MenneneeBa, 3aKOH COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI S3bIK XUMUH, (HaKTOIOIHUECKUE
CBEJIEHHUS O CBOWCTBAX, COCTaBe, MOJIYYEHUU M O€30M1aCHOM HCIOJIb30BaHUU
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- YMETb BBIBJISITH XapaKTE€pHbIE INPU3HAKKM U B3aUMOCBS3b H3yYEHHBIX
MOHATUM, TPUMEHSATH COOTBETCTBYIOIINE MOHITHSI IPU ONMCAHUU CTPOCHHUS U
CBOMCTB HEOPraHMYECKHX M OPraHUYECKUX BEIIECTB M WX MpPEBpallCHU;

BBISBJISATH  B3aUMOCBSI3b  XMMUYECKMX  3HAHMM C  IOHATHSAMH U
IpEACTABICHUAMU APYTHUX €CTCCTBCHHOHAYYHBIX MMPECAMETOB;

- YMETh HCHOJIb30BaTb HAMMEHOBAHUsS XHUMHYECKUX  COCIUHEHUU
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ TNPUKIAAHOW XHMUU U

TPUBHAIbHbIC HA3BaHUS BaXKHEHIINX BeLIeCTB (3TUJICH, alleTUIIEH, TIIMLIEPHH,
¢denon, dopmanpaerun, yKCycHas KUCIIOTa, TJIMLIWH, YrapHbld ras,
YTJIEKUCIIBIN Ta3, aMMHaK, raiieHasl U3BeCTb, HeralleHass U3BeCTh, MUThEBas
COla M JPYTUX), COCTABIATh (HOPMYIIBI HEOPTaHMUYECKHX M OPTaHHYECKHX




paspereHus mpooIeM;

- BBIABIIATH IPUYMHHO-CJICICTBEHHBIC CBS3U U
aKTyaJII/I3I/IpOBaTB 3a11aqy, BbIABUT'ATb FI/IHOTC3y cec
peIIeHus, HaXOIUTh apryMeHThI JUIST
JIOKA3aTeIbCTBA CBOMX YTBEPXKACHUU, 3a7aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTB HOHy‘-IeHHBIe B XO0I¢€ peIHeHI/ISI
3aJ]aud PEe3yJIbTAaThl, KPUTHUYCCKH OICHUBATh HX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MCHCHHE B
HOBBIX yCJIOBUSIX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJILHy}O n
NPAaKTUYECKYIO O0JIACTH XKU3HEICATCIILHOCTH;

- yMEeTb UHTEIrPUPOBaTh 3HAHUA U3 PA3HBIX
IPEIMETHBIX 00JacTel;

- BBIABUT'AaThb HOBBIC nacu,
OpUTHMHAJILHBIC ITOJIX0/IbI U PEIICHUS;
- CIIOCOOHOCTB UX MCIIOJIb30BaHHUS B
MO3HABATENILHOMN U COIIMAIbHOM MPaKTUKE

npearaTh

BELIECTB, YPAaBHEHMSI XUMHUYECKHX peaKkluil, OOBACHATH UX CMBICI;
MOATBEPKIaTh XapakTepHbIe XUMHUYECKHE CBOIiCTBa BEIIECTB
COOTBCTCTBYIOIIMMHU SKCIICPUMCHTAMUA U 3alIUCAMU ypaBHeHI/IfI XUMHNYCCKUX
peaKInii;

- YMCTbH YCTAaHAaBJIMBATb MNMPHUHAIJIC)KHOCTH H3YUYCHHBIX HCOPraHMYCCKUX U
OpPraHMYECKUX BEIECTB K OMPEENIEHHBIM KJIaccaM M IpyliaM COeAMHEHUM,
XapaKTCPU30BaTh HUX COCTaB H Ba)KHEUIIne CBOfICTBa; OIPCACIIATL BH/BL
XUMHUYECKHUX CBSI3eH (KOBaJIGHTHAsl, MOHHAs, METAJUIMYeCcKas, BOJIOPOAHAS),
THUIIBI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(i)I/IIlI/IpOBaTI) XUMHWYECCKHUC
peakuuu;

- chopmupoBaTh MpEACTaBICHUSA: O XUMHUYECKOH  COCTaBISIOIICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpA, POJIM XMUMHH B TIO3HAHWUU SIBICHUN
npupoasl, B (OPMHUPOBAHWM MBIIUICHUS H KYJAbTYPHl JIMYHOCTH, €€
(YHKIIMOHATTBHOW TPAMOTHOCTH, HEOOXOAMMOMN 7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ KOJIOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY 370POBBIO H
MIPUPOIHOM cpejie;

- YMeThb HIPOBOJUTH pacueThl MO XHUMHUYECKUM (GopMysaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKIuil C UCHONb30BaHWEM  (DU3MYECKUX  BETUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00bemMa
(HOpMalnlbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIB30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJId IPUHATHA peHICHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYallUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHbBIE
CpeacTBa
MOMCKa,
aHanm3a u
UHTEPIIpETALUU
UHPOPMALIUU U
UH(pOpPMaILMOHH
bI€ TEXHOJIOTUHI
IS
BBITTOJIHEHHS
3aja4

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YpPOBHIO
pa3sBUTHS HAyKM U OOIIECTBEHHOH MNpaKTHKH,
OCHOBaHHOTO Ha Jaore KYJbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeCTa B
MOJIMKYJIBTYPHOM MHPE;

- COBEPILIEHCTBOBAHME A3BIKOBOM M UMUTATEIIbCKON
KYJIBbTYpPbl KaK CpeACTBa B3aUMOJCHCTBUS MEXKIY
JIOJbMU U NTO3HAHUS MUDPA;

- OCO3HaHUE IEHHOCTH HAyYHOH AEsTeNbHOCTH,
TFOTOBHOCTb  OCYLIECTBJIATH  IPOEKTHYHO H
HCCIIEJOBATEIbCKYIO JESITEIIBHOCTD

- yMeTh IUIAaHUPOBaThb U  BBINOJHATH XUMHYECKHM  AKCIIEPUMEHT
(mpeBpalieHus OpPraHWYECKMX BEUIECTB IPU HAarpeBaHUM, IOJIy4YeHUE
STWJIEHA U U3yYEHHUE €ro CBOMCTB, KAUECTBEHHbIE PEAKLIMM Ha allbJeTU[bl,
KpaxMal, YKCYCHYIO KHCJOTY; JeHaTypauusi O€JIKOB IpH HarpeBaHuH,
LBETHbIE pEaKIMK OeNKOB; MPOBOAMTH pEaKIHUM HOHHOro oOOMeHa,
OTIpeNIeNIATh CPey BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEaKIMK Ha Cyibdart-,
KapOOHaT- ¥  XJOPUA-aHUOHBI, HAa KaTMOH AaMMOHHA;  pellaTh
JKCHEepUMEHTANIbHbIE 3afaun 1o TeMaM "Meramnsl" u "Hemeramnel") B
COOTBETCTBUM C MPaBWJIAMU TEXHUKH O€30MacHOCTH MpH OOpalleHuu ¢
BEIIECTBAMH U JIaOOPaTOPHBIM 00OPYIOBAaHHEM; NPEACTABIATh PE3YJIbTaThl
XUMHYECKOT0 IKCIIEpUMEHTa B (hOpMe 3alicH YpaBHEHHH COOTBETCTBYIOIINX
peakiuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJbTaTOB;

- yYMEThb AaHAJU3HUPOBATh XHUMHUYECKYI0 HWHGOpMAIMIO, MOIy4aeMyl H3




npodeccruoHnab
HOI
JESTEIIbHOCTH

WHJIMBHIYyaJIHO U B TPYIIIIE;
OBiajeHne  YHHBepPCAJIbHBIMH
M03HABATEJILHBIMM JIeHCTBUSIMU:
B) padora ¢ unopmaumeii:

- BJIaJIeTh HAaBbIKAMH MOJTyYeHHUS WHPOPMALUU U3
UCTOYHHKOB pa3HBIX THUIOB, CaMOCTOSTEIHHO
OCYILECTBIISATh TIOUCK, aHAJIN3, CHCTEMATHU3aLHUI0 U
UHTEPIIPETannio MHPOPMAIMH PA3IMYHBIX BHIOB
1 GOpM IIpeICTaBICHHS,

- co3/aBaTh TEKCTHl B Da3IM4HBIX (hopmarax ¢
y4eTOM Ha3HAYeHHs HWHPOPMALUU U IIeNEBOU
ayAWTOpPHH, BBHIOMpas ONTHMAIbHYIO (opmy
NPEJCTAaBICHUS U BU3yaTH3aIHH;

- OIICHUBATh JOCTOBEPHOCTh, JIETHTUMHOCTH
uHPOpMALIK, €€ COOTBETCTBHE TIIPABOBBIM U
MOPaJIbHO-3THYECKUM HOpMaM;

- HWCHOJB30BAaTh CPEACTBa WH(GOPMAIMOHHBIX M
KOMMYHHUKAIIUOHHBIX TEXHOJIOTHH B pEeLIeHUn
KOTHUTHBHBIX, KOMMYHHKATHBHBIX "
OpPraHU3allMOHHBIX  3aJjad ¢  COOJIIOJICHHEM
TpeOoBaHU SPTOHOMHUKH, TEXHUKH
0€30IIaCHOCTH, THTHEHbI, pecypcocOepexeHus,
NpaBOBBIX W JTUYECKHX  HOPM,  HOPM
UH(POPMALIMOHHOM 0€30MacHOCTH;

- BJIaJICTh HaBBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopManuu, UH(HOPMAIIMOHHOMN 0€30MacCHOCTH
JIMYHOCTH,

Y4eOHbIMU

pa3HbIX HMCTOYHMKOB (CpPEICTB MaccoBOi MH(popMmanuu, ceTb MHTepHeT u
Apyrue);

- BJIaJACTb OCHOBHBIMHM MCTOAAMU HAYYHOI'o II03HAHHA BCHICCTB U
XUMHUYECKMX  sABJICHMM  (HaOJMIOJeHHe,  H3MEpEeHue,  HKCIEPUMEHT,
MOJICJIMPOBAHUE);

- YyMETb HPOBOJUTH pacyeThl 10 XUMHYECKUM (QOpMyJiaM M YpaBHEHUIM
XUMHNYCCKUX peaKuHﬁ C HCIIOJIB30BaHUEM (l)I/ISI/I‘-IeCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJsibHBIE YCIIOBUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHUCTEMHbIE XMMHUYECKHE 3HAHMs JUIsl MPUHATUS PELIEHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHAX, CBA3aHHBIX C BEIECCTBAMU U UX IIPUMCHCHHUEM

OK 04.
OddexTuBHO
B3aMMO/JIEUCTBO
BaTh U paboTaTh
B KOJUUIEKTUBE U
KOMaH/1e

- TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIETIECHHUIO;
-OBIIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHONM W COLMAIbHON
JIeSATEIbHOCTH;

Osananenue YHHMBEPCAJIbHBIMH
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- yMeThb IUJIJAHUPOBaTh U  BBINOJHATh XUMUYECKUM  SKCHEPUMEHT
(mpeBpallleHusT OpPTraHWYECKUX BEUIECTB NPU HArpeBaHUH, MOJyuyEHUE
STUJIEHA M U3YYE€HHE €r0 CBOICTB, KaUECTBEHHbIE PEaKLUU HA aJbJETH]IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypaiusi OeJKOB IpH HarpeBaHUU,
I[BETHbIE pEaKIMK OENKOB, TPOBOAUTH pEaKIHH HOHHOTO OOMEHa,
OTIPEIEIIATh CPEAY BOJHBIX PacTBOPOB, KAUECTBEHHBIC PEAKIINK Ha CyJabdar-,
KapOoOHaT- ®  XJOPUA-aHUOHBI, HAa KAaTHOH AaMMOHHUS,  pelIaTh
SKCIIEpUMEHTAIbHBIC 3afaun 1o TeMaM "'Mertamisl" u "Hemertamnel") B




- TIOHUMaTh M HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJTHOH ¥ MHAWBHUIYaTbHON PaOOTHI,

- IPUHHUMATh LEJIHM COBMECTHOM JEATEIIBHOCTH,
OPraHU30BbIBaTh U KOOPAMHUPOBATH JECHUCTBUS I10
€¢ IOCTH)KCHUIO: COCTaB/ISATh IIAH OCHCTBHH,
pacnpenensiatb  poJid € Y4EeTOM  MHEHUU
Y4aCTHUKOB OOCYKJaTh Pe3yIbTaThl COBMECTHOM
paboTHI;

- KOOPJMHHPOBATH U BBINOJHATH paldoOTy B
YCIIOBHSIX peanbHOro, BUPTYaJIbHOTO u
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

- OCYIIECTBIISATh IO3UTUBHOE CTPATErMUYECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaLMSX, MPOSBISATH

TBOPYECTBO u BOOOpakeHue, OBITH
WHUITNATHBHBIM
OsgiaeHue YHUBEPCAJIbHBIMH

peryJsiTHBHBIMHM /1eiiCTBUSIMH:

I') NPUHATHE ce0sl M APYTUX JIIO/Ieii:

- TNPUHUMATh MOTHUBBI W apTyMEHTHI JIPYTHX
Jro/iel IpU aHaJIu3€e Pe3yabTaToOB JIEATEbHOCTH;

- IPU3HABATh CBOE IMPABO M MPABO JIPYTUX JFOAEH
Ha OIINOKH;

- pa3BUBATh CIOCOOHOCTH TOHUMATh MHP C
MO3MIIMHU IPYTOTO YEeI0BEKa,;

COOTBETCTBUM C MpaBWJIAMU TEXHUKH O€30MacHOCTU MpH OOpalleHuu C
BELIECTBAMH U J1a0OpaTOPHBIM 000PYAOBAHUEM; MPEJICTABIATh PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA B (JOPME 3aMMCH YPABHEHUH COOTBETCTBYIOLINX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpPY’KaIOILIEeH
Cpeibl,
pecypcocoepex
SHUIO,
MPUMEHSITh
3HaHUS 00
U3MEHEHUU
KJIMMAaTa,

B o06Js1acTH 3K0/10rM4eCcKOro0 BOCIIUTAHUS:

- cOpMHUPOBAHHOCTh KOJOTUYECKOU KYIBTYPHI,
MMOHUMAaHUE BJIMSHUS COLMATbHO-?KOHOMHYECKHX
MPOLECCOB  HA  COCTOSIHUE  INPUPOJHOM |
COLIMATILHOW  Cpenbl, OCO3HaHUE TJI00aIBLHOTrO
XapakTepa YKOJIOTUYECKUX MPOOIeM;

- IUTAHUPOBAHWE W OCYUIECTBIICHUE JECUCTBUUA B
OKpYXKarolllel Ccpele Ha OCHOBE 3HAHUS LENei
YCTOMYMBOIO Pa3BUTHS YETOBEUYECTBA;

AKTUBHOE HENPUATHE JECUCTBHM, NPUHOCAILINX

BpEJl OKPYKAIOIICH CpeJie;

- chopmupoBaTh TNpEACTaBICHUSA: O XUMHUYECKOH  COCTaBISIONICH
€CTECTBEHHOHAy4YHOW KapTHHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUU
NpUpoOSbl, B (OPMHUPOBAHWU MBIIUICHUSI H KYJbTYpbl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPAMOTHOCTH, HEOOXOAMMOMN /7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO
MIPUPOIHOM CpEAE;

- yMeTh COOJI0/IaTh MPaBHJia SKOJOTHUECKH IEIeCO00pa3HOrO TOBEACHUS B
OBITY U TPYIAOBOH JEATENHLHOCTU B LEISIX COXPAHEHHSI CBOETO 3/I0OPOBBS U
OKpY>Karollel MPUPOIHOW CpEeJlbl; YUUTHIBATH OMACHOCTh BO3JEHCTBUS HA
YKUBBIE OPTaHM3Mbl ONPENENEHHBIX BELIECTB, MOHMMAs CMBICH IOKa3aTess
MpEeETbHON TOMYCTUMOW KOHIEHTPALIMHN




IIPUHLIHAIIBI - YMEHHME IPOrHO3UpOBaTh HEOJIArONpUATHBIE
OepeKIMBOro 9KOJIOTMYECKHE TTOCIEACTBUS MPEANPUHUMAEMBIX
IIPOU3BOJCTBA, | IEHCTBUM, IPEIOTBPAILAT HUX;
3¢ PeKTUBHO - paclIupeHue OIIbITa JESATEIIBHOCTH
JIEHCTBOBATh B | DKOJIOTMYECKOM HAIPABJICHHOCTH;
Ype3BbIUAliHBIX | - OBJIA/ICHUE HAaBbIKAMU y4eOHO-
CUTyaLHsIX HCCIIEI0BATEIBCKOM, IPOEKTHON U COLIMAIIBHON
JESITEIIBHOCTH;
K 1.1 - BJIQJICHUE OCHOBHBIMH METOJaMH HAy4YHOIO | - CQOPMHUPOBATH YMEHHS AHAIM3MPOBATh XUMMUYECKYIO HH(OpMALUIO,
Breimonnate MO3HAHUS BEIECTB M XUMHUYECKHX SBJICHUU | IOIY4aeMYIO U3 Pa3HbIX UICTOYHHUKOB (CPEACTB MaccoBOil MHPOpMaIUH, CETh
LITYKaTypHBIE (HabmoeHue, U3MEpEHHE, sKcnepuMeHT, | HTepHer, u apyrue)
paboThI 10 | MOJIEJIMPOBAHHUE)
OTJIENIKE - chOpPMHPOBAHHOCTb ~ yYMEHUH  NPOBOAUTH
BHYTPEHHUX M | pacdeTbl C  HCIOJIb30BaHMEM  (PU3MUECKHUX
Hapy>KHUX BEIMYMH,  XapakTEpU3YIOIIUX  BEIIECTBA C
MTOBEPXHOCTEU KOJIMYECTBEHHOM CTOPOHBI: Macchl, 00beMa ras3os,
31aHUN U | KOJIMYECTBO BEILECTBA; UCIIOJIB30BATH CUCTEMHBIE
COOPYKEHHU XUMUYECKHE 3HAHUS JUIA NPUHATHS PEIICHUU B
KOHKPETHBIX >KM3HECHHBIX CUTYAallUsX, CBSI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM
[IK 1.2 - chOpMHPOBAHHOCTb  yYMEHUH  NPOBOAUTH | CHOPMHUPOBATH YMEHUS aHAIU3UPOBATH XUMUYECKYIO HH(OpMAIIHIO,
BrimonnsaTe pacdyeTrel €  HUCHOJB30BaHHEM  (PU3MYECKUX | TOJTYyYaeMYIO U3 pa3HbIX HCTOYHUKOB (CpEACTB MaccOBOM MH(OPMALIUHU, CETh
paboThI IO | BEJIMYMH,  XapaKTepU3yloIIMX  Bemectsa ¢ | MIHTEepHeT, u apyrue)
YCTPOMCTBY KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa ras3os,
HaJIMBHBIX KOJIMYECTBO BELIECTBA; UCIIOIb30BATh CUCTEMHBIE
I10JIOB U | XUMAYECKHE 3HAHWs I NPUHATHS PEIICHUH B

OCHOBaHHUH IIOJ
MIOJIBI

KOHKPCTHBIX JKU3HCHHBIX CHUTYyaAllUAX, CBA3AHHBIX
C BEIICCTBAMU MU UX MPUMCHCHHUEM

TIK 1.3
Brmmonaenne
JIEKOPATUBHBIX
HITYKaTypOK

- chopMHpOBAaHHOCT,  YMEHHH  MPOBOJIUTH
pacdyeTbl C  HCIOJb30BaHHEM  (DU3HUYECKUX
BEJIMYMH,  XapaKTepU3YIOIIMX  BEIIeCTBA  C

KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa ras3os,
KOJIMYECTBO BEILECTBA; UCIIOJIb30BATH CUCTEMHBIE
XUMHYECKHE 3HAHWS ISl TPUHSATHS PEIIeHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsiX, CBSI3aHHBIX

chopMHUPOBATh YMEHHSI aHATTU3UPOBATh XUMHUECKYIO HH(POPMAITHIO,
MOJTy9aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPEJICTB MacCOBOM HH(OPMAIIHH, CETh
Wurepuer, u apyrue)




C BEIIECCTBAMU U UX IIPUMCHCHHUEM

[IK 1.4 - copMHpOBAaHHOCTH  YMEHHH  MHPOBOJAUTH | CHOPMUPOBATH YMEHHS aHATU3UPOBATH XMMHUECKYI0 HH(OPMAIIHUIO,
PemonT pacyeTbl €  HCIONB30BaHMEM  (PU3MUECKUX | MMOJy4yaeMyIO M3 pa3HbIX HCTOYHUKOB (CPEACTB MAacCOBOM MH(POPMAIINHU, CETh
HITYKaTypKH, BCJIMYMH,  XapaKTepH3yIOIIUX  BemiecTBa ¢ | MHTepHeT, u Apyrue)

HAJMBHOTO KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa rasos,

noJa, KOJIMYECTBO BEIIECTBA; UCIOJIb30BATh CUCTEMHBIE

dacamHbIX XUMUYECKUE 3HAHUS I MPUHSTHUS DPEIICHUN B

TEIJION30JISIIIMO | KOHKPETHBIX JKU3HEHHBIX CHUTyalUsiX, CBA3aHHBIX

HHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

KOMITO3ULIMOHH

BIX CUCTEM

[IK 2.1 - copMHpOBaHHOCT,  YMEHHH  MHPOBOJAUTH | CHOPMUPOBATH YMEHHS aHATU3UPOBATH XMMHUECKYI0 HH(MOPMAIIHUIO,
Breinonansate pacdeThl ¢  HWCHOJB30BaHWEM  (DU3HUYECKUX | TIOJYy4aeMYIO U3 Pa3HBIX HCTOYHUKOB (CPEACTB MaCCOBOW HH(OPMAIIHH, CETh
MOJATOTOBUTENb | BEIMYMH,  XapaKTepusylouux  BemlectBa ¢ | IHTepHeT, u Apyrue)

Hble paboThI
IPU MOHTaXe U

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa ras3os,
KOJIMYECTBO BEIECTBA; MCIIOJb30BAaTh CUCTEMHBIE

OTJEIIKE XUMHUYECKHE 3HAHUS A NPUHITHUS PELIeHUH B

KapKacHO- KOHKPETHBIX JKU3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX

OOLIMBHBIX C BEIIECTBaMHU U X IPUMEHEHHUEM

KOHCTPYKIUHI

K 2.2 - copMHpOBAaHHOCTh  YMEHHMH  MHPOBOJAUTH | cHOPMUPOBATH YMEHHS aHATU3UPOBATH XMMHUECKYI0 HH(POPMAIIHUIO,
BoinonHATe pacyeTbl €  WCIOJIb30BaHMEM  (PU3MUECKUX | MMOJy4yaeMyIO M3 pa3HbIX HICTOUHUKOB (CPEJCTB MAacCCOBOM MH(pOpMAIIUHU, CETh
paboTHI 11O BEJIMYMH,  XapakTepusylolux  BemiectBa ¢ | VIHTepHeT, u apyrue)

MOHTAXY KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa ra3os,

KapKacHO- KOJIMYECTBO BEILECTBA; HUCIIOJIb30BATH CHCTEMHBIE

OOIIMBHBIX XUMHUYECKHE 3HAHUS A NPUHATHUS PELICHUH B

KOHCTPYKLHUH KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBSI3aHHBIX

U3 Pa3MUHBIX | C BEIIECTBAMU U UX IIPUMEHEHUEM

MaTepHaJioB

K 2.3 - chOpPMHPOBAHHOCTb  yYMEHUH  MNPOBOAUTH | CHOPMHUPOBATH YMEHHS aHAIU3UPOBATH XUMUYECKYIO HH(OpMAIIHIO,
Boinonuate pacueTsl €  HUCHOJb30BaHHWEM  (U3NYECKUX | MOJIYyYaeMYIO U3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBOM MH(OpPMALIUU, CETh
OTJIIENKY BEIMYMH, XapakTepusyrolux  BemecrBa ¢ | VIHTepHerT, u npyrue)

KapKacHO- KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa ra3os,

OOIIMBHBIX KOJIMYECTBO BEILIECTBA; UCIIOJIb30BATH CUCTEMHBIE
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KOHCTPYKIUI

XUMHYCCKUEC 3HAHUA I IPHUHATHA peH_ICHI/Iﬁ B
KOHKPCTHBIX XHW3HCHHBIX CHUTYyaAlUAX, CBA3aHHBIX
C BCHICCTBAMU U UX IIPUMCHCHHUCM

I1IK 2.4
BrimmonmaaTs
PEMOHT
KapKacHO-
OOIIMBHBIX
KOHCTPYKLUU

- chopMHpOBAaHHOCTE  YMEHHH  MPOBOJIUTH
pacueTsl €  HUCMHOJb30BaHUEM  (PUIUYECKUX
BEJIMYMH,  XapAaKTEPU3YIOLIMX  BEUIECTBA  C
KOJIMYECTBEHHOU CTOPOHBI: Macchl, 00beMa Ias3os,
KOJINYECTBO BEILIECTBA; MCIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAaHUS I NPUHATHS DPELICHUA B
KOHKPETHBIX W3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM

chOpMHUPOBATh YMEHHSI aHATTU3UPOBATh XMMHYECKYIO HH(POPMAITHIO,
MOJTy4aeMYyI0 M3 Pa3HbIX HCTOUHUKOB (CPEICTB MACCOBOM MH(POPMAIIHH, CETh
Wurepuer, u apyrue)
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2.CTpPyKTYypa H coJep:kaHue 001e00pa3oBaTe bHOM U CHUIIIMHBI

2.1 O0beM TUCHUILINHBI U BUABI Y4e0HOIi padoThI

Bun yueOHo# padoThI

O0BeM B yacax

O01beM 00pa3oBaTeIbHON MPOrpaMMBbI AN CHIUTITTHHBI 72
1. OcHoBHOe coaep:kaHue 64
BT. 4..
TeopeTuyeckoe o0yueHue 30
MPAKTHYECKHUE 3aHATUS 24
J1ab0paTOPHBIE 3aHIATHS 10
2. TIpodeccnoHaAILHO-OPHEHTHPOBAHHOE COEPKAHUE 6
BT. 4..
TeopeTuyeckoe o0ydeHue 2
MPAKTUYCCKHUE 3aHATHSI 4
B Tom unciie B popMe npakTHUeCKO MOATOTOBKH 52
IIpomexyTouHas arrecTauus — AU depeHIIUPOBAHHBIN 3a4eT 2
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2.2. TemaTu4eckuii VIaH U coiepKaHMe TUCUMILTUHBI « XUMUS

HaumeHoBaHue Conep:kanue y4yeOHOro MaTepuasa (0OCHOBHOE M NPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OB LeM 1aCOR dopMupyembie
Pa3jieioB U TeM J1a00pATOPHbBIE U NPAKTHYECKHE 3AHS THS, IPHKJIATHOH MOIYJIb KOMIIETEHIHH
1 2 3 4
OcCHOBHOE coJiep:KaHue 64
Pasznes 1. OcCHOBBI CTPOEHNS BelleCTBA 6
Tema 1.1. OcCHOBHOe cojIep:KaHue 4 OK 01
Crpoenne atToMOB | TeopeTHYecKoe 00y4yeHHe 2
XAMHAICCKIX CoBpemeHHass MOJeIb CTpoeHHs aToma. CHMBOIMYECKHIH SI3BIK XUMHH. XHUMHUYCCKUH 3JICMEHT.
SJICMCHTOB DnexTpoHHas KOH(purypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3JeMEHTHI).
fipupoaa BaneHTHbIE  3JIEKTPOHBI.  BaJeHTHOCTb.  DJEKTPOHHAs  MPHUPOAa  XMUMHYECKOW  CBA3M. 2
XAMAHCCKON DJeKTPOOTPUIIATEILHOCTh. BHUABI XUMHYECKOH CBs3M (KOBAJCHTHAs, HWOHHAS, METaJIMYeCKasl,
CBI3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHMusI
IIpakTHyeckne 3aHATHA 2
IpakTuyeckoe 3ansitue 1 Pemenre 3a1annii Ha UCIIOIB30BAHNE XMMHUUECKOW CHMBOJIMKH U Ha3BaHHI
COCTMHEHHUI 110 HOMEHKIATYPE MEXKIYHAPOJHOTO COK3a TEOPETHUYCCKOW W TPHKIATHON XUMHH U
TPUBHAIBLHBIX HA3BAHUI IS COCTABICHHUSA XMMHUUYECKUX (OPMYIT JIBYXaTOMHBIX COEIMHEHMIA (OKCHJIOB,
CyNb(GUI0B, THAPHIOB | T.I1.) M IPYTHX HEOPTAHUUECKUX COCTHHEHUIN OT/IEIbHBIX KIIACCOB. 2
[pakTHyecKre 3aaHust Ha YCTaHOBJICHHUE CBSI3M MEXIY CTPOEHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MIEPHOMUYCCKAM HU3MEHCHHEM CBOWCTB XHMUYECKHMX DJICMEHTOB M WX COCJAWHEHHH B COOTBETCTBHUHU C
nosioxkeHueM [lepruoanveckoil CHCTeMBI.
Tema 1.2. OcHOBHOe co/iep:KaHue 2 OK 01
[Tepuoanueckuit IIpakTuyeckue 3aHATHSA 2 0K 02
3aKOH ¥ TaOnuIa IpakTuyeckoe 3ausaTue 2 [leproanueckas cucreMa XUMHIeCKux demeHToB J[. 1. Meneneesa.
AN Menneneesa | @yapaeckmit embica Heprogmaeckoro 3akona [ 1. MeHzeneeBa. 3aKoHOMEPHOCTH H3MEHEHHS CBONCTE
XMMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMH MPOCTHIX M CIOXKHBIX BELIECTB B COOTBETCTBHH C
TIOJIO)KEHUEM XHMHYECKOTO dieMeHTa B [leprnoandeckoit cucreme. MEPOBO33pEHUECKOE U HAYIHOE
3Hauenue [lepuonnueckoro 3akona /[.11. Menneneesa. [Ipornosst JI.1. MenneneeBa. OTKpbITHE HOBBIX 5
XUMHYECKUX IEMEHTOB.
PelieHne NpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUECKUX 3aIaHUIM HA XapaKTEPHU3aI[MI0 XUMUYECKHX
3JIEMEHTOB «MeTauTnuecKue / HEeMEeTaUTHYECKUE CBOMCTBA, DIICKTPOOTPHIIATEIEHOCTD XUMUIECKHX
3JICMEHTOB B COOTBETCTBHU C UX JJIEKTPOHHBIM CTPOCHHEM U MOJIOKEHHEM B MIEPUOIMICCKON CHCTEME
xumMudeckux ayemMenToB /.M. Menneneesay
Pa3nen 2. XuMnuyecKkue peakunu 10
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Tema 2.1. Tuner | OcHOBHOE cojlepKaAHUE 4 OK 01
XUMHYECKHX TeopeTnueckoe o0yueHue 2
peakuui Knaccudukanus 1 TUIBl XUMHUYECKUX PEaKIUi ¢ y4yaCcTHEM HeopraHuuyeckux BemiecTB. CocTaBieHHE
YPaBHCHUU pEaKIUil COSAMHCHHS, DPA3IOKCHHS, 3aMEUICHHUS, OOMEHa, B T.4. PEAKIMi TOpeHUs,
OKHCJICHUSA-BOCCTAHOBJICHHUS.
YpaBHEHUs] OKHUCIIEHUs-BOCCTaHOBJIEHUs. CTeneHb oOkucieHus. OKHUCIUTENb U BOCCTAHOBUTEID. 2
CocraBineHre U ypaBHHUBAaHUE OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKUUNA METOJOM 3JIEKTPOHHOTO
Oananca. OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIIMU B IPUPOJIE, MPOU3BOACTBEHHBIX Ipolieccax U
YKU3HEJIESTEIbHOCTH OPTraHU3MOB
IIpakTH4eckue 3aHATHSA 2
IIpakTnyeckoe 3ansaTue 3 KonuuecTBeHHbIE OTHOLIEHUS B XUMUH. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XMMUU M PacyeThl MO YPaBHEHHUSIM XMMHUYECKHUX peakuuil. Molb Kak €IMHUIA KOJIUYeCTBa
BeulecTBa. MossipHass Macca. 3aKOHbI COXPAHEHMsI MacChl W SHEpruu. 3akoH ABoraapo. MosipHbIit 2
o0beM ra3zoB. OTHOCHTENbHAs TUIOTHOCTh Ta3oB. PacueTsl MO ypaBHEHUSAM XHMHUECKHUX PEaKUUd C
MCTIOJI30BAaHUEM MACChl, 00beMa (HOPMaJIbHBIE YCIOBHS) Ta30B, KOJMYECTBA BENIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
DNEeKTPONUTHIECKA | TegpeTHecKoe 00yUeHHE 2 OK 04
s JUCCOLManus U =
4 oBMe Teopus anekrponuTudeckon nuccounanuu. MoHbl. DIEKTPONIUTHI, HEANEKTPOIUThL. Peakiuu noHHOTO
HOHHBIT O oOmena. CocTaBiieHHE peakluii MOHHOTO OOMEHa IMyTeM COCTaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliiy. 3aJaHUsl Ha COCTABJIEHUE NOHHBIX PeaKIil
JlabopaTopHbIe 3aHATHS 2
JlabopaTopHnoe 3anusitue 1 TUNbl XUMHUYECKUX PEAKIIHA.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJIHBIX U 00OPa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro oOMeHa, onpeieleHne cpeibl BOAHBIX
pacTBOpOB. 3aaHMsI HA COCTABJIEHNE HOHHBIX peaKIMi
KonTtpouabnasn
CrtpoeHue BeliecTBa U XMMUUYECKNE PEAKIINH 2
padora 1
Pazpea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe coJiep:KaHue 4 OK 01
Knaccudukanys, | Teoperuueckoe o0y4yenue 2
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HOMEHKJIaTypa U

HpC,I[MCT HGOpFaHquCKOﬁ XHUMHH. KHaCCI/I(bI/IKaHI/IH HEOPTraHUYCCKUX BEIICCTB. HpOCTHe H CJIOKHBIC

OK 02

CTpOCHUC BerecTBa. OCHOBHBIC KIIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KUCIIOTHI, COJH). B3anMOCBS3h [IK 1.1,
HCOPraHM4CCKUX  |geopraHWYECKUX BEIIESCTB. ArperaTHble COCTOSHUS BeniecTBa. Kpucramndeckue u amopHbIe K 1.2
BCILECCTB BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (ATOMHAsl, MOJIEKYJISIpHAs, MOHHAsA, METAJLIIMYECKas). K 1.3
3aBUCUMOCTh (PU3UYECKUX CBOWCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEeHIeTKU. 3aBUCUMOCTD K 1.4
XUMHUYECKON aKTHBHOCTH BEIIECTB OT BH/Ia XUMUYECKOH CBSI3M U THIIA KPHCTAITMYECKON PEIIETKH. K 2.1
[TprunHbl MHOTOOOpa3usl BEIIECTB
[IK 2.2
IIpakTHuyecKkue 3aHATHS K 2.3
IIpakTnyeckoe 3ansaTue 4 HomenkiiaTypa HEOPraHM4eCKUX BEUIECTB: Ha3BaHUE BEIIECTBA UCXOIS U3 K 2' 4
UX XUMUYECKON (hOPMYIIbI UITU COCTaBICHHE XMMHUUECKON (hOpMYIIbI HCXO/IS U3 Ha3BaHUs BEILIECTBA IO '
mexaynapoanon (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Pemenne npakThyeckux 3aJaHUN MO KiIaccU(PUKAIUU, HOMEHKIAType M XHUMHUYECKUM (opmyliam
HEOPraHMYECKUX BEUIECTB PA3JIMYHBIX KIACCOB (YrapHbBIH Ta3, YIJIEKHCIBIA Ta3, aMMHAaK, ramieHas
U3BECTb, HETAIlICHAs! N3BECTh, MUTHhEBAs COAA U JPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIbI XUMUYECKUX
BEIIECTB, OTPEACIATH MPHHAICKHOCTD K KIIaccy.
HcTounuku xumMuueckoit uHpopmaruu (CpeacTB MaccoBOi HH(popMaium, cetb IHTepHeT u apyrue).
[Tonck nHpOpMaINK IO HA3BAHUSIM, MICHTH(PHUKATOPAM, CTPYKTYPHBIM Gopmyram
Tema 3.2. ®usuko-| OcHOBHOE cojiepKaHUE OK 01
XUMHUYECKHE Teopernyeckoe o0yyenune OK 02
CBOUCTBA Mertamipl. O6mume Gu3nyueckue U XMMHYECKHE CBOMCTBAa MeTauioB. CrocoObl Momy4deHus. 3HaA4YCHHE K 1.1,
HCOPraHWHCCKUX | yietanioB M HEMETAIOB B NPUPOJAE M HKU3HEAEATENHHOCTH YeloBeKa M OopraHusMoB. Kopposus MK 1.2
BCIICCTB METaJLIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIUTh METAIIOB OT KOPPO3HH K 1.3
Hemeramnsl. OOmue ¢usnyeckue M XUMHYECKHE CBOWCTBA HEMETAIOB. THIMYHbBIE CBOMCTBa K 1.4
HemetaioB [V— VII rpynn. Knaccuduxanus u HomeHkIaTypa coeJMHEHU HeMeTaoB. KpyroBopoTsl MK 2.1
OMOT€HHBIX JIEMEHTOB B IPUPOJIE K 2.2
XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMUYECKMX BEIIECTB (OKCHIOB, THIPOKCHIOB, KUCIIOT, '
coJieif u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIHBIX COEIUHEHHH, EE ;j

BBICHINMX OKCHUIA0B U THAPOKCHUIOB

IIpakTHyeckue 3aHATHSA

IIpakTnyeckoe 3anaTHe S CoCTaBIeHUE YpaBHEHUI XMMUYECKUX pPEAKLUN C y4aCTHEM IMPOCTBIX U
CIIOKHBIX HEOPTaHWYECKUX BEIIECTB: METAJUIOB M HEMETAJUIOB; OKCHIOB METAJUIOB, HEMETAIIIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHX KHCJIOT, OCHOBAaHMH U aM(OTEPHBIX THUIPOKCH]IOB;
HEOPTraHWYECKHUX COJIEH, XapaKTEPHU3YIOIINX UX CBOMCTBA.

PelieHne npakTUKO-OPUEHTHUPOBAHHBIX TECOPETUYECKUX 3aJaHUN HA CBOMCTBA, COCTaB, IOJIYyYEHHUE U
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0e30macHOe HCMOJIb30BaHUE BAXKHEHIIMX HEOPraHWYECKHMX BEUIECTB B OBITY W NPAKTUYECKOH
JeATEIBbHOCTH Y€JI0OBEKa

Tema 3.3. OcHOBHOe coJiep:KaHue 2 OK 01
Unentupukanus | JlaGoparopHbie 3aHATHS 2 OK 02
HCOPTaHMICCKUX | JJagopaTopHoe 3anaTHe 2 «MaeHTHPHUKALINSA HEOPTAHMYECKHX BELIECTBY. OK 04
BCHICCTB PellleHne SKCIEPUMEHTAIBHBIX 3a4ad 110 XUMHUYECKMM CBOMCTBAM METAZIOB M HEMETAILIOB, IIO

PacloO3HABAHMIO U MTOJIYYECHUIO COCIMHEHUI METAJUIOB U HEMETAJUIOB. 5

Wnentudukanyss HEOPraHUYECKUX BEUIECTB C HCIOJIb30BAaHHEM HUX (DU3MKO-XMMUYECKUX CBOMCTB,

XapaKTepHBIX KadyeCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, KapOOHAT- U XJIOPUI-

AQHUOHBI, HA KATHOH AMMOHMUS
KoHnTpoubHasn .

CBolicTBa HEOPTaHUYECKUX BEILIECTB 2
padora 2
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYEeCKHUX BelECTB 24
Tema 4.1. OcCHOBHOe cojiep:KaHue 4 OK 01
Knaccupukanus, | Teopernueckoe oGyyenue 2 IIK 1.1,
CTpOCHHE 1 IlosiBneHne u pa3BUTHE OPTaHUYECKONW XUMUU Kak Hayku. lIpenmer oprannueckon xumuu. Mecro u K 1.2
HOMCHKJIaTypa 3HAYECHHUE OPraHUYECKOU XMMUU B CUCTEME €CTECTBEHHBIX HAYK. MK 1.3
OpraHn4eCKuX XHUMHYECKOE CTPOCHUE KAK IOPSIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO HX BaJEHTHOCTH. K 1.4
BCLICCTB OcHOBHBIE NTOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUsl OopraHmdeckux coeauHeHunii A.M. byrtneposa. '

VYriepoaHblii CKeNeT OpPraHUYeCKOM MOJeKyJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO K21

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2 K 2.2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccM@UKaMu  OpPraHUYECKUX IK 2.3

coequHeHUN. MexnyHapoiHas HOMEHKJIATypa W IPUHLUUIBI HOMEHKIATYPbl  OPraHWYeCKHUX [IK 2.4

coenuaeHuil. [lonsTre 00 a3zoTcoaepk aluxX COCAMHEHUSX, OWOJOTMYECKHM AKTHBHBIX BEIECTBAX

(yriaeBogax, kupax, Oenkax M Jip.), BBICOKOMOJIEKYJSIPDHBIX COEIMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

IMpakTuyeckue 3aHATHS 2

IIpakTnyeckoe 3anaTue 6 HoMmeHknaTypa OpraHM4ecKMX COEJUHEHMHM OTIEIbHBIX KJIACCOB

(HachIllIEeHHbIE, HEHACBHIIIEHHbIE U apOMaTHYEeCKUE YTIJIEBOJIOPOMAbI, CHUPTHI, (EHOJBI, albJeTUJIbI,

KETOHBI, KapOOHOBBIE KHCIOTHI U Jp.) CocTaBieHHE MOJHBIX U COKPALEHHBIX CTPYKTYPHBIX (hopMys

OpraHMYECKHUX BEUIECTB OTIENbHBIX KJIAaCCOB, HCIOJb3YySl UX Ha3BaHUS [0 CHCTEMAaTUYEeCKOW H 2

TPUBHMAIBHOI HOMEHKIJIATYpe (3TUJICH, alleTUJIeH, TIUIEepUH, heHom, popMabaeru, yKkCycHas KUcioTa,
rmnuH). PacueTsl mpocTeiimieit GopMyiibl OpraHU4ecKO MOJIEKYJIbI, UCXO/S U3 AJIIEMEHTHOTO COCTaBa
(B %)
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Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoOBHOe coepKaHue

12

TeopeaneCRoe oﬁyqe}me

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COCJAMHEHUN OTHENbHBIX KIAccoB (0COOEHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATYpbl BHYTPH KJ1acca; TOMOJIOTHUYECKUH psil v 00mas popmyia; U30Mepus;
buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYESHHUS):

— IpeAeTbHbIE YIIIEBOAOPOb! (aJKaHbl M LUKJIOAJIKaHbl). ['OopeHHMe MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIUIa B IPOMBILIUIEHHOCTH U ObITy. CBOICTBA MPUPOHBIX YTIEBOIOPOAOB, HAXOKICHHUE B
MpUPOJIE U MPUMEHEHUE AJIKAaHOB,;

— HempelenbHble (QJIKeHbI, aJKUHBI U aIKaJWeHbl) U apOMAaTUYECKUE YIIEeBOJOponbl. [opeHue
aleTUJICHA KaK HCTOYHUK BBICOKOTEMITEPATYPHOTO TJIAMEHU ISl CBAPKHU U PE3KU METAJIJIOB

Kucnoponcoaepxaiue coenuueHus (COUpThl U (EHOIBI, KAPOOHOBBIE KUCIOTHI ¥ A(PHUPHI, AJIbJIETU/IBI U
KETOHBI, JKUPBI, yIJIeBOAbI). I[IpakTHdeckoe NPUMEHEHHE JSTWICHIJIMKOIS, TJIMIEpHHA, (eHona.
[Ipumenenue ¢dopmanpaeruaa, aneTalnbAerHaa, YKCYCHOM KHUCIOThL. Mbplla KaK COJM  BBICHINX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOKCTBA MbLJIa

A3oTconepikale coeMHeHUs (AaMUHBl 1 aMUHOKHCIIOTHI, O€JIKH). BpIcCOKOMOJNIEKYIIpHbIE COEAMHEHMUSI
(cuHTEeTHYEeCKME H  OMONOTHYECKU-AaKTUBHBIE). MoHOMEp, TMOJIUMEp, CTPYKTYpHOE  3BEHO.
[Tonmumepusanus 3TUICHa KaK OCHOBHOE HaIIPaBJIEHUE €TI0 UCIOIb30BaHUS.

I'eneTnyeckasi CBA3b MEXY KJIACCAMH OPTaHMYECKUX COCUHEHUN

HpaKaneCKue 3aHATHSA

IIpakTuyeckoe 3ansitue 7 CBOICTBA OPraHUYECKUX COETUHEHUM OTIENbHBIX KIaccOB (TpUBHAJIbHAS U
MEXyHapo/AHasi HOMEHKJIaTypa, XMMUYECKHE CBOICTBA, CLIOCOOBI MOJIyUeHUs): peiebHbIe (aJIKaHbl U
LUKJIOAJIKaHbl), HENpeeNbHble (aJKEeHbI, aJKUHBI M aJIKaJIuE€Hbl) U apOMaTHYECKHE YIJIEBOAOPOJIbI,
COUPTH U (EHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, aIbJAETUABI U KETOHBI, aMUHBl 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs. 3aJaHusl Ha COCTaBJICHHME YPaBHEHHH XMMHUYECKHUX DPEaKIHH C
y4acTHUEM OPTaHUYECKUX BEIIECTB HA OCHOBAHMM UX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJOKEHHBIM I€MOYKaM IpeBpalleHuil),
XapaKTepU3YIOIUX XUMUYECKHE CBONMCTBA OPraHUYECKHX COEIMHEHHMH OTAEIbHBIX KJIACCOB, CIIOCOOBI
UX TOIY4YeHHUS U Ha3BaHME OpPraHMYECKHX COEJUWHEHUI MO TPUBMAJIBHOM WM MEXIyHapOIHOM
CHUCTEMATUUYECKON HOMEHKJIIATYpE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOWCTBA OPraHUYECKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlaGopaTopHble 3aHATHSA

JlabopaTopHnoe 3anusitue 3 [IpeBpaiiieHus: OpraHUYECKUX BEIIECTB MPU HATPEBAHUU.
[Tonydyenue 3THIIeHA ¥ U3YYEHUE €ro CBOMCTB. MOIETMPOBAHUE MOJIEKYJ U XUMUUECKUX MpPEBpaICHUN

OK 01
OK 02
OK 04
I[IK 1.1,
K 1.2
IIK 1.3
IIK 1.4
IIK 2.1
IIK 2.2
IIK 2.3
K 2.4

17




Ha OpUMECPC 3TaHa, OTUJICHA, alICTUJICHA U IP.

Tema 4.3. OcHoBHOe coJep:kaHue 6 OK 01
Vnentupurains | Teopermueckoe ofyuenue 4 OK 02
OPTatHHieCiX buoopranuuecku uHeHus. llpumenenue u OuoNOrMYECKas b BOZOB. OKuCIIEHN OK 04
PraHUYECKUE COEIUHE PUMCHEHHE OJIOTUYECKast pPOJb YIIEBOIO CIICHHE
BOTIECTB, HX YIJIEBOAOB — MCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OONacTM NPUMEHEHUS aMHUHOKHUCIOT. 5 [IK 1.1,
SHatelme [IpeBpamenust OenkoOB MUIIM B opranu3Me. buonornyeckune ¢ynkuuu OenkoB. buonornueckue K 1.2
ngMeH? HHe B (GyHKLIUU XUpOB. Posib opraHnyeckoil XuMHUM B pelieHnd npo0sieM NHUIEeBOH 6e3011aCHOCTH MK 1.3
H]I?)I;Ifl)s;(l)/lﬂl(/:lTBeHHOﬁ Ponbp opraHuueckoil XuUMUM B pELIEHUU MpoOJIEM HHEPreTHUecKod Oe30IacHOCTH, B Pa3BUTHU K 1.4
eATETBHOCTH MeIULAHBL, CO3JaHAN HOBbIX MaTEPHAJIOB, HOBBIX HCTOYHUKOB SHEPrHH (ambTepHATHBHBIE UCTOYHHUKH K 2.1
HEIOBCKA sHepruu). OnacHOCTh BO3JEHUCTBUS HAa JKUBbIE OpPraHU3Mbl OPraHUYECKHUX BEIIECTB OTIENIbHbBIX 2 [IK 2.2
KJIacCOB (YIJIEBOAOPOABI, CHUPTHI, (PEHOJIbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIEC, AIBIETUABI U Ap.), '
CMBICJI ITOKa3aTellsl NpeIelbHO JONMYCTUMOM KOHIIEHTPAIUH 1K 2.3
JlabopaTopHble 3aHATHS 2 K 2.4
JlaGopaTopHoe 3ansitue 4 MnenTudukanys opraHn4eckux COeIMHEHUN OTAEIbHBIX KJIACCOB
WnenTuduxaiysi OpraHMuecKuX COeTMHEHUI OTIENBbHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, KpaxMaia,
YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCIHOJIb30BaHMEM UX (PU3MKO-XUMHUYECKUX CBOICTB H
XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHarypauus Oenka mnpu HarpeBaHuu. LIBeTHble peakuuu 2
0enkoB. BO3HMKHOBEHHE aHAINTHUYECKOTO CHUTHANA C TOYKM 3PEHUS XUMHMYECKHX IPOLIECCOB MPHU
MPOTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEN WACHTU(PUIIMPOBATH NPEAJIOKEHHbIE OPraHUYEeCKHe
BEIIECTBA
KonTpoubnas CtpyKTypa U CBOICTBa OPraHUYECKUX BEILECTB 9
pa6ora 3
Paznea 5. Kunernyeckue 1 TepMOANHAMHUYECKHE 3AaKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKUX peakuui 4
CxopocTb OcHOBHOe coep:kaHue 4 OK 01
XUMITHCCIIX Teoperuueckoe o0yueHue 2 OK 02
pEaKkuu. TIK 1.1
XUMHYECKOE CKOpOCTh peakiiy, €€ 3aBUCUMOCTh OT pa3INyHbIX (PAKTOPOB: MPUPOJIBI PEArHpPYIONIUX BEIIECTB, ’
paBHOBeCHE KOHIEHTPALlUU pearupyroliX BEIIeCTB, TEMIIEPATyphl U IJIOUIAIN PEAKIIMOHHOMN MOBEPXHOCTH. K 1.2
TennoBble 3¢ (eKThl XMMUYECKUX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIHUH. 1K 1.3
O6patumocTh peakiuili. XMMHYECKOEe paBHOBECHE U €r0 CMEIIEHHE 0] AMCTBUEM Pa3IMUHbIX 2 [IK 1.4
(akTOpOB (KOHLIEHTpALHs PEareHTOB UM NMPOJYKTOB pEakiiy, JaBJICHHE, TEMIIepaTypa) A CO3JaHUs K 2.1
ONTUMAJIBHBIX YCIOBUN MPOTEKaHUs XUMHUECKUX nporeccoB. [Ipunnun Jle HaTense K 2.2
K 2.3
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[IK 2.4

IIpakTHYyeckue 3aHATHSA OK 01
IIpakTHyeckoe 3ansTHe 8 Pemenne npakTHKO-OpUEHTHUPOBAHHBIX 3a/IaHUH HA aHAIHU3 (PAKTOPOB, OK 02
BIIMSIIOIMX HAa U3MEHEHHE CKOPOCTU XMUMHUYECKOH peakiiy, B T.4. C MO3ULUI 3KOJIOTHYECKU K 1.1,
11€J1€CO000Pa3HOTr0 MOBEACHUS B OBITY U TPYJOBOU JESITENBHOCTH B LIESX COXPAHEHUS CBOETO 37J0POBbs K 1.2
U OKpYXKarolleil NpUpoIHON Cpebl. K 1.3
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHN HA TpuMeHenue npuHiuna Jle-Illarense mis K 1.4
HaXO0JKJICHUs HAIpaBJIEHUS CMEIICHUS paBHOBECHS XMMUYECKOHN peakIuy U aHaau3 pakTopoB., ’
BJIMSIIOLIMX HA CMEILLEHUE XUMUYECKOTO PaBHOBECHS K21
IIK 2.2
IIK 2.3
K 2.4
Paznea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coaep:kaHue OK 01
IonsTHe O Teopernueckoe oGyuenue OK 02
pactBopax PactBopenue kak gpusnko-xumuuyeckuit npormecc. PactBopbl. CriocoObl NPUTOTOBIIEHUS PACTBOPOB. OK 07
PacTBoprMocTs. MaccoBast 10J1s1 pacCTBOPEHHOT0 BemiecTBa. CMBICI TOKA3aTesl IPEAEIbHO K 1.1,
JOTTYCTUMON KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKOl 0€3011aCHOCTH. MK 1.2
[TpaBuia 5KOIOTHYECKH 11e51eCO00Pa3HOro MOBEACHHUS B OBITY U TPYAOBOU AEATEIBHOCTH B IIEAX MK 1.3
COXpaHEHHUsI CBOETO 3/I0POBbs U OKPYXKAIOLIeH MPUPOIHON CpeIbl; ONACHOCTh BO3JACHCTBHS HA KUBBIE MK 1.4
OpraHU3MBbl ONPEJEIICHHBIX BELIECTB.
Pemennie npakTHKO-OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA PacTBOPHI, UCIIOJIb3yeMble B OBITOBOM U K 2.1
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA IIK 2.2
IK 2.3
[K 2.4
Tema 6.2. OCHOBHOE co/lepKaHue OK 01
Mccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOMCTE pacTBOPOB JlabopaTopHoe 3ansitue 5 «[IpuroroBieHne pacTBOPOB». OK 04
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[TpuroroBneHre pacTBOPOB 3aJaHHOM (MaccOBOM, %) KOHIIEHTpalXH (¢ IPaKTUKO-OPUEHTHPOBAHHBIMU K 1.1,
BOIIPOCAMU) U OIIPEJENIEHUE CPEIbl BOJHBIX PACTBOPOB. K 1.2
Pemenue 3a1au Ha IPUTOTOBIIEHUE PACTBOPOB K 1.3
[IK 1.4
K 2.1
I1IK 2.2
I1K 2.3
IIK 2.4
IIpodeccnonanbHO-OPHMEHTHPOBAHHOE COlep:KaHMe (COaep:KaHMe TPUKJIATHOTO MOAYJIA)
Paspen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM AeATeJIbHOCTH YeJI0BeKa OK 01
Xumust B ObITY U _|OcHoBHOe conepikanue OK 02
TIPOU3BOACTECHHOM Teopernueckoe o0yueHue 2 OK 04
ACATCILHOCTH Hogeliime 1ocTXeHUs: XMMUYECKON HAYyKU U XMMHUYECKOM TeXHOoJoruu. Ponb xumuu B obecriedeHnu OK 07
HeJIoBeKa HKOJIOTUYECKOM, YHEPreTUUECKOMN 1 MUILEBON 0€30MaCHOCTH, Pa3BUTUN MeIULIMHBIL. [IpaBuia moucka u 2 IK 1.1,
aHamu3a XUMHMYeCKOW HMHGQOpManuM U3 pa3IMYHbIX MCTOYHUKOB (HayyHas M y4deOHO-HayyHas [IK 1.2
JUTEepaTypa, CpeJCTBa MacCoBOM MH(MOpManuu, ceTh IHTEpHET) IIK 1.3
IIpakTnyeckue 3aHATHS TIK 1.4
IIpakTnyeckoe 3anmaTue 9 Ilonck M aHanu3 KEHCOB O NPHUMEHEHUM XHMUYECKUX BEIIECTB MU K 2.1
TEXHOJOTM ¢ yuyeToM Oyaymed npogecCHOHaNbHOM JEeATENbHOCTH IO TeMaM: BayKHEWIIue K 2.2
CTPOUTEIIBHBIE MaTepUallbl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKIJIO, KEpaMHUKa, MaTEpUaIbl IS K 2.3
AJIEKTPOHHUKH, 4
IIpakTnyeckoe 3anaTue 10 HanHomarepuanbl, TEKCTUIBHBIE BOJIOKHA, MCTOYHHUKH DSHEPruH, IIK 2.4
OpraHMYECKHEe U MUHEpaIbHbIEe YIOOPEHMUS], JEKaPCTBEHHbIE BEIIECTBA, OBITOBASI XUMUSL.
3ammra: IlpeacraBieHne pe3ynbTaToB pelleHns KeHcoB B opMe MUHU-IOKIIaJa ¢ Mpe3eHTaluen
IIpomexyTouHas aTTecTalMA M0 AUCHHUILINHE - TH()PEepeHInPOBAHHBIN 3aueT 2
Bcero 72
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3.Ycj0oBus peanu3anuu NporpaMmsl 001eo0pa3oBaTe/bHONH TUCHUILIHHBI

Peanuzanus nporpaMMbl JUCHMIUTMHBI TpeOyeT HaIMUUs y4eOHOro KaOnHeTa « XUMHUS.
3.1. TpeboBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceYyeHuIo

O06opynoBaHue yueOHOT0O KaOHMHETA:

1) HaOOpHI MAPOCTEPKHEBBIX MOJICIICH MOJIEKYI,

2) MOIETH KPUCTAIUIMYECKHX PEIIETOK, KOJUICKIIMU TMPOCTBIX M CJOXHBIX BEIIECTB M KOJUICKIIUU
MOJMMEPOB; KOJUICKITUS ITPOYKTOB IMEPETOHKHA HEPTH,

3) tabnuua Menzencesa,

4) wuHGOPMALMOHHBIE CTCH/IBI

5) yueGHbIC GHUIBLMBI,

6) umdpoBbic 00pa3oBaTEIBHBIC PECYPCHI.

7) - mocaIoYHbIC MECTa M0 KOJIUYECTBY O0Y4JaIOIINXCS;
8) - pabouee MecCTO MpeENOaaBaTEIIs;
9) - KOMIUIEKT y4eOHO-HATJIAAHBIX TOCOOHHA;

10) - KOMIUIEKT 3JI€KTPOHHBIX BHICOMATEPHAIIOB;
TexHuueckue cpeacTBa 00y4eHUs:

1) KOMIBIOTEP C YCTPOMCTBAMH BOCIIPOU3BEICHHUS 3BYKa,
2) mpuHTEp,
3) MyJIbTHMEIHA-TIPOEKTOP C IKPAHOM

Oo6opynoBanue 1a00paTOPUH:

MeH3ypKH, MPOMBIBAIKH, CTEKJISIHHBIC MPOOUPKH, PE3MHOBBIE MPOOKH, HAOOp PEaKTHUBOB, CTEKIISTHHBIC
NAJIOYKM, INTATHBBI JUIsI MPOOMPOK; MEpHbIE LMJIMHAPBL, BOPOHKU IUIACTMACOBBIE, CTyNKa C HECTHUKOM,
dapdopoBbie yamku, GUIBTPHl OyMakKHbIE, 3MEKTPOIIMTKH, JaO0OpaTOpHbIE INTATUBbI, CIMYKH, HPUOOp A
MOJTy4eHHUs T'a30B (MM MPOOUpPKa € Ta300TBOJHON TPYOKOH), CKIISIHKH JUI XpaHEHUs PEaKTUBOB, pa3/laTOYHbIE
J0TKK; XuMudeckue ctakansl (50, 100 u 200 mi); mmarenu; mepHsle npodupku (Ha 10-20 mir) 1 MepHbIe KOJIOBI
(25, 50, 100 u 200 mm), BoasHas OaHsI CTEKIJISHHBIE MaJOYKHU; KOHWYECKUE KOOkl 1y TuTpoBanus (50 u 100
MJ); UHAMKATOPHBIE TMOJIOCKU A ompeneneHus pH u cranmapTHas MHAMKATOpHAs IIKaja; YHUBEpPCATbHBIN
uHauKatop; nunetku Ha 1, 10, 50 mut , mabopaTtopHbIie BECHI

3.2. UupopmannoHHOe o0ecnedeHne peaju3aui NPOrpaMMbl.

3.2.1. OcHOBHBIE TeYATHBIE U3aHUSA

1. I'ycera, E. B. Xumus ansa CIIO : yueOHo-meroauueckoe nocodue / E. B. I'yceBa, M. P. 3uranmmuna, /l.
N. KynukoBa. — Kazanp : KazaHckuii HallMOHaJIbHBIA HCCIEI0BATEIbCKUI TEXHOJIOIMYECKHH YHHUBEPCHUTET,
2019.

2. Taopuensa O.C. Xumust U1 podecCHii B CIEeUATBHOCTEH TEXHUYECKOTo MPOQIIIL: YIeOHUK JUIS CTY/I.

yupexnaeHuit cpen. npod. obpazosanus / O.C. I'abpuensn, U.I'. OctpoymoB. — 4-e u3a., crep. — M.

Nznarenbckuii meHTp «Akamemusy» 2020

3.2.2. JlonoJiHUTEIbHbI€ HCTOYHUKH

1. CnagxoB u gp. Xumus maig npodeccuid W CHeNHATbHOCTEH TEXHUYECKOTO MpoQuiIs (IEKTPOHHOE
npuioxenue). — M.,2017

2. INabpuensu O.C., OctpoymoB W.I'. Xumus i npodeccuii u crennaibHOCTENH €CTECTBEHHOHAYYHOTO
npodmis: y4eOHHUK Ui CTYJIEHTOB NMpo(ecCHOHAIBHBIX 00pa30BaTEbHBIX OpraHU3allUil, OCBAaUBAIOIINX
npodeccun u cienuaiabHocTu CI1O. — M., 2017

3. I'a6puensn O.C. u ap. Xumwus. Ilpaktukym: yde0. mocobue Ui CTYAEHTOB MpOQecCHOHATBHBIX

o0pa3oBaTeNbHBIX OpraHU3alliid, OCBauBarIKX mpodeccuu u cneruanbHoctu CI10. —M., 2017
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4. I'a6puensn O.C., JIsicoBa I'.I'. Xumus. TecTsl, 3a1aun U ynpaxHeHus: yued. mocodue aJis CTYACHTOB
po¢eCCHOHAIBHBIX 00pa30BaTEIBPHBIX OPTaHU3aIlMi, OcBanBaromuX npodeccuu u crnenuanbHoctu CIIO.
- M., 2017

5. Epoxun FO.M., KomaneBa WN.b. Xumus nns mnpodeccuii W CHCUATBPHOCTEH TEXHHUYECKOTO H
€CTeCTBEHHOHAYYHOT0 mpoduieil: ydeOHUK Ui CTYACHTOB MNPO(EeCCHOHAIBHBIX 00pa30BaTEeNbHBIX
opraHu3zaiui, ocBanBaronux npodeccuu u crnenuaabaoctu CI10.— M., 2016

3.2.3. UnTepHeT-pecypcesbl

1. hvsh.ru — Xypuan «Xumust B IKoOJIE».
2. https://postnauka.ru/themes/chemistry — nmexuuu mo xumuu Ha caiite [ToctHayka. http://gotourl.ru/4780
(http://elementy.ru/)

Hay4no-monynspHbIil IpoeKT «JIeMEHTHI 00JIbIION HayKn» (hU3MKa, XMMUS, MaTeMaTHKa, aCTPOHOMHSI, HAYKH
0 JKXU3HHU, HAYKH O 36MJ’I€). HoBoctn HAayYKH, KHUTH, HAYYHO-IIOIIYJIAPHBIC CTAaTbH, JICKIHUHU, SHIIUKJIOIICINH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caiit HayuHo-nonyssspHOro *KypHana «llorenunany. XKypnan uzgaéres ¢ 2005 r., ¢ 2011 r. — paznen «Xumus».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

4. KoHTpPOJIb M OLIEHKA Pe3y/IbTATOB OCBOEHHUS TUCIHUILIUHBI

KOHTpOJIb H OHEHKA PACKPBIBAIOTCA 4Y€PE3 YCBOCHHLIC 3HAHUA U HpI/IO6peTeHHI>Ie O6y‘IaIOH_[I/IMI/IC$I
YMCHHS, HAIIPABJIICHHBIC Ha (1)OpMI/IpOBaHI/IC O6IJ_II/IX u HpO(I)eCCI/IOHaHBHLIX KOMHGTGHHHIZ. KOMHGTGHHI/II/I
JOJIZKHBI OBITH COOTHECEHBI C MNpEAMCTHBIMU PE3YyJIbTaATaMH.

Koa u
HauMMeHOBaHHUe
(opmupyembIX

KOMIIeTeHIii

Pazgen/Tema THunbl OLEHOYHBIX MEPONIPUATHH

Pa3znen 1. OcHOBBI cTpOCHUS
BellecTBa

OK 01 Crpoenue aToMoB| 1. Tect «CtpoeHue aTOMOB
XUMHUYECKUX  DJIEMEHTOB M |XMMHUYECKHX DJJEMEHTOB U TpHUpPOJa
MPUPOJA XUMUYECKOMN CBSI3M | XMMUYECKOU CBS3M».

2. 3a7a4u HA COCTABJIICHHE XMMHUUECKHX
dbopMynT BYXaTOMHBIX COEIUHEHUU
(okcumoB, Cynb(GUIOB, THAPUAOB U
T.IL.).

3. 3amaHusg Ha  HCIOJb30BaHHUE
XUMHUYECKOM CHMBOJMKM W Ha3BaHHUHU
COeTUHEHNN o HOMEHKJIAType
MEXIYHAPOAHOTO coro3a
TEOPETUYECKON M MPUKIAJTHON XUMUHU U
TPUBHUAIIbHBIX Ha3BaHUM JUISE
COCTABJICHUS  XHUMHYECKUX  (OpMYI
JBYXaTOMHBIX COEAMHEHHUH (OKCHUIOB,
Cynb(UI0B, THIPUAOB U T.I.) U JPYTUX
HEOPraHUYECKHUX COCIMHCHHI
OTJIEJIBHEIX KJIACCOB

OK 01 [lepuonnueckuit  3axkon  wu|l. Tect «Merannnyeckue /
OK 02 tabnuna J.1. Menaeneena HEMETAIUINYCCKHUE CBOIICTBA,
AIIEKTPOOTPHULIATELHOCTD U CPOACTBO K
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HaMMEHOBaHHE
(popmMupyembix
KOMIIeTeHI Uil

Kon u

Pa3nen/Tema

Tunbl OLEHOYHBIX MEPONIPUATHIA

AJIEKTPOHY XUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBHE C HX JJICKTPOHHBIM
CTPOCHHEM u MOJI0KCHUEM B
MEPUOUYECKON CHCTEME XMMHYECKHX
anemenToB JI.11. MenaeneeBay.

2. [IpakTuueckue 3aJlaHus Ha
YCTaHOBJICHHE CBS3U MEXK]y CTPOCHUEM
aTOMOB XMMHYECKUX JJIEMEHTOB |
MePUOIUYECKUM HM3MEHEHHUEM CBOMCTB
XHUMHYECKUX  JJIEMEHTOB U HUX
COCIMHCHUH B  COOTBETCTBHU  C
nosioxkenueM Ilepuonnueckon cucreMe.
3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOPETHYCCKHUE 3a/IaHHs Ha
XapaKTepU3aLnio XUMHYECKUX
AJIEMEHTOB: «MeTamn4ecKue /
HeMeTaJJIMUeCKIe CBOMCTBA,
ANEKTPOOTPHUIIATEIIBHOCTD U CPOJICTBO K
AJIEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBHE C HX JJICKTPOHHBIM
CTPOCHHEM u MOJI0KCHUEM B
MEPUOIUYECKON CHCTEME XHMMHYECKHUX
anemenToB .M. Menaeneeray

Pasznea 2. XuMnueckue
peakuuu

KonTpoubsnas padora
«CTpoeHue BelecTBa M XMMHYeCKHe
peakuum»

OK 01
OK 04

THUIBI XUMUUYECKUX PEAKIIUI

1. 3amaum Ha cocTaBi€HUE ypaBHEHUU
peaKkuuii:

— COEJIMHEHUS, 3aMelleHus,
pasyoxeHusi, 0OMeHa;

— OKHUCJIUTEIBHO-

BOCCTaHOBUTEJIbHBIX peakuuit c
MCIOJIb30BaHUEM METO/Ia 3JIEKTPOHHOTO
OamaHca.

2. 3agaun Ha pacyeT Macchl BEIIECTBA
win 06béMa

ra3oB 10 W3BECTHOMY KOJUYECTBY
BElIeCTBa, Macce WM 00bEMY OJHOTO
U3 YYacTBYIOIIMX B PEAKIMM BEILLIECTB;
pacuEThl

Mmacchl (00bE€Ma, KOJIMYECTBA BEIIECTBA)
IPOAYKTOB PEAKIMH, €CIM OJHO W3
BEUIECTB UMEET IPUMECH

DIIEKTPOIUTHYECKAS
JUCCOIMAlMsi W WOHHBIM
oOMeH

1. 3amanus Ha COCTaBJICHHE
MOJIEKYJIIPHBIX M HMOHHBIX pPEAKIUN C
y4acTHEM KHCJIOT, OCHOBAHUHN U COJIEH,
YCTaHOBJICHME U3MEHEHUS] KUCIIOTHOCTH
cpensl

2. JlaGopatopnas pabGota "Twumbl
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HAaUMECHOBaHHEC

Kon u

Pa3znen/Tema THnbI OLEeHOYHBIX MEPONIPUATHH
(popmMupyembix
KOMIIeTeHI Ui
XUMHUYECKUX peakiui”
Pasnen 3. Crpoenne u|KoHTpoabHas padoTa
cBoiictBa  Heopranmveckux |«CBoiicTBa HEOPraHHYeCKUX
BellecTB BellecTB)
OK 01 Knaccudukanus, 1. Tect «HomeHnkiarypa W Ha3BaHHE
[IK.1.1 HOMEHKJIaTypa U CTPOCHHE|HEOPraHMYECKHX BEIIECTB HCXOAS W3
I1K.1.2 HEOPraHMYECKUX BEIIECTB UX  XHMHUYECKOM  (opMynbl  WIH
[K.1.3 COCTaBJICHME XUMHUYECKOW (HOpMYIIbI
[IK.1.4 HMCXOAs W3 Ha3BaHUs BELIECTBA 110
IK.2.1 MEXKYHApOAHON WJIM TPUBHAIBHOMN
I1K.2.2 HOMEHKJIATYpe».
[IK.2.3 2. 3agayM Ha pacyeT MACCOBOM OJIH
[1IK.2.4 (Macchr) XUMHYECKOTO 3JIEMEHTA
(coenuHeHust) B MOJIEKYJIE (CMECH).
3.  Ilpaktuueckue  3amaHus 1O
KJaccu(uKaluy, HOMEHKJIAType H
XUMHYECKUM bopmynam
HEOPraHUYECKUX BELIECTB PA3IUYHBIX
KJIACCOB.
4.  Ilpaktuueckue  3aJaHus  Ha
OIpe/ie/IieHue XUMUYECKOM aKTUBHOCTHU
BEIIECTB B 3aBUCHUMOCTH  BHJA
XUMUYECKOU CBSI3U u THUIIA
KPUCTAIIIMYECKON PEIIeTKH
OK 01 Ousuko-xumuueckue cBoicta|l. Tect «OCOOEHHOCTH XMMHUYECKUX
OK 02 HEOPraHWYECKUX BELIECTB CBOMCTB OKCHJOB, KHCJIOT, OCHOBaHMH,
[IK.1.1 aM(pOTEpPHBIX TUJIPOKCUJIOB U COJIEH».
I1K.1.2 2. 3ajaHus Ha COCTAaBJIICHUE ypaBHEHUN
I1K.1.3 XUMHUYECKUX PpEaKIUi € ydacTueM
[IK.1.4 IIPOCTBIX U CIJIOKHBIX HEOPTaHMYECKHUX
IK.2.1 BEILIECTB: OKCHJIOB METAJJIOB,
I1K.2.2 HEMETAJJIOB U aM()OTEPHBIX IEMEHTOB;
I1K.2.3 HEOPraHUYECKUX KHUCIIOT, OCHOBaHUU U
I1K.2.4 aMmdoTepHBIX THAPOKCHJIOB,
HEOPraHUYECKUX coiei,
XapaKTepU3ylIIMX MUX CBOMCTBa U
CHOCOOBI MOTYYECHHUS.
3. [IpakTHKO-OpUEHTUPOBAHHBIC
TEOpEeTUYECKHe 3aJaHMsI Ha CBOWCTBA U
MI0JIyYE€HUE HEOPTAaHUYECKUX BEILLIECTB
OK 01 Unentuduxanms 1. [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 HEOpPraHMYECKUX BEIIECTB 3aJJaHUsS 110 COCTABJICHUIO XUMHUYECKHUX
OK 04 peakuyii ¢ y4acTHEM HEOPraHMYECKHUX

BEUIECTB, MCMOJB3YEMBIX IS  HX
UACHTU(DUKAIIH.

2.JlaboparopHas pabora:
“Unentuduxanus HEOPraHUYECKUX
BELIECTB”
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Koa n
HAHMEHOBaHHUeE .
Paznen/Tema Tunbl OLEHOYHBIX MEPONIPUATHIA
(popmMupyembix
KOMIIeTeHI Ui
Pasnen 4. Crpoenne u|Konrpoasnas paéora
CBOlicTBA oprannyeckux |«CTpoenue " CBONiCTBA
BellleCTB OpPraHMYecKuX BelecTB»
OK 01 Knaccudukanus, crpoenue u|l. 3amaHus Ha COCTaBIICHUE Ha3BaHHMA
IK.1.1 HOMEHKJIaTypa OpraHUYECKUX|OpPraHu4EeCKUX COCAMHEHUI o
[IK.1.2 BEILIECTB TPUBUAIILHON WU MEXIyHAPOJAHOU
IK.1.3 CHUCTEMAaTUYECKOM HOMEHKJIATYype.
[IK.1.4 2. 3ajaHus HAa COCTaBJIEHUE IOJIHBIX U
[1K.2.1 COKpAILIEHHBIX CTPYKTYPHBIX (OpMYyI
[1K.2.2 OpraHMYECKHUX BEIIECTB  OTAEIbHBIX
[1K.2.3 KJIACCOB.
[1K.2.4 3. 3agauu Ha omnpeeNeHrue NPOCTeUILIeH
dbopMynbl  OpPraHUYEeCKOW MOJICKYIIbI,
MCXOJIS U3 DJIEMEHTHOTO cocTana (B %)
OK 01 CBoiicTBa oprannyeckux|l. 3agaHus Ha COCTaBIEHHE YpaBHEHUN
OK 02 COCIMHEHUN XUMUYECKUX pEeakUMii C ydacTuem
OK 04 OPraHMYECKHX BEIIECTB HA OCHOBAHUH
IK.1.1 HX COCTaBa U CTPOCHUSI.
[1K.1.2 2. 3aaHusl HA COCTaBJICHUE ypaBHEHUN
I1K.1.3 XUMHUYECKHUX peakuui,
[IK.1.4 WJUTIOCTPUPYIOLLIHUX XHMHYECKHE
[K.2.1 CBOMCTBA C YyY4E€TOM MEXaHU3MOB
[1IK.2.2 MPOTEKaHUs  JAHHBIX  peaKuuil |
[1IK.2.3 T€HETUYECKONM  CBSI3M  OPraHMYECKHUX
[IK.2.4 BEILECTB Pa3HbIX KJIACCOB.
3. PacuerHble 3a1auM MO YypaBHEHHSIM
peakuuMii ¢ Yy4acTHEM OpPraHMYEeCKHUX
BEILECTB.
4. JlabopaTopHas paborta
“IIpeBpaliieHus OpraHMYECKUX BEILIECTB
IIpY HarpeBaHuu"
OK 01 Unentuduxamnus 1.IIpakTHKO-OpUEHTHPOBAHHBIE
OK 02 OpPraHMYEeCKHX BEIIECTB, WX |3aJaHUs MO COCTABJICHHI0 XUMHUYECKUX
OK 04 3HauUE€HHWE ¥ TMPUMEHEHHE B|peakluil C y4acTHeM OPTaHUYECKUX
[IK.1.1 OBITOBOM M MPOU3BOJICTBEHHOM |BEIIECTB, B T.Y. UCIOIB3YEMBIX JUISI UX
[IK.1.2 NEeATEILHOCTH YeI0BEKa uACHTU(DUKAITIH B OBITY u
IK.1.3 MIPOMBIIIIICHHOCTH.
[IK.1.4 2.JlaboparopHas pabora:
[K.2.1 “UnenTuduxanms OpPraHUYECKUX
[1IK.2.2 COEIMHEHNN OTIEIbHBIX KJIACCOB”
I1K.2.3
[K.2.4
Pazgen 5. Kunernueckue u
TepMOJIHMHAMHYECKHUE
3aKOHOMEPHOCTH
NPOTEeKAHUSI XUMHYECKHX
peaxuuit
OK 01 CxopocTh xuMHu4eckux | [ [pakTHKO-OpUEHTUPOBAHHbIE
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Kon u

HaMMEHOBaHHE .
Paznen/Tema Tunbl OLEHOYHBIX MEPONIPUATHIA
(popmMupyembix
KOMIIeTeHI Ui
OK 02 peaKuui. XUMHUYECKOE [TEOPETUUECKUE 3aJaHUSl HA aHaIU3
[K.1.1 paBHOBeCHE (bakToOpoB, BIUAIOIIUX Ha U3MEHEHHUE
I1K.1.2 CKOpOCTH XUMHYECKOU peaKLuu.
IK.1.3 [IpakTUKO-OPUEHTUPOBAHHBIE 33JIaHUS
I1K.1.4 Ha  npuMeHeHue  npuHuuna  Jle-
[IK.2.1 [IIaTense IS HaXOXIECHUS
[IK.2.2 HaIlpaBJICHUSA CMEIIEHUS PaBHOBECUSA
[IK.2.3 XMUMHUYECKOM  peakuuu W  aHaIu3
[1IK.2.4 (GakToOpoB, BIUSIONUX HA CMEIICHUE
XUMHYECKOT'0 PaBHOBECHUS
Pa3znen 6. PacTtBopnl
OK 01 ITonsTHE O pacTBOpax 1. 3anauun Ha  [PUTOTOBIICHHUE
OK 02 pPacTBOpOB.
I[K.1.1 2. [IpakTuKO-OpHUEeHTUPOBAHHbIE
IK.1.2 pacueTHble 3a/laHus Ha JAHCIEPCHBIC
IK.1.3 CUCTEMBI, HUCII0JIb3yeMbI€ B OBITOBOW U
[IK.1.4 MIPOU3BOJCTBEHHOMN NEATEeIIbHOCTH
[IK.2.1 YesoBeKa
[1K.2.2
[1IK.2.3
[IK.2.4
OK 01 Hccnenosanue cBoiicTB|JlaboparopHas pabota
OK 04 pacTBOpoOB “[IpuroroBieHue pacTBOPOB”
I[K.1.1
IK.1.2
IK.1.3
[K.1.4
[IK.2.1
[1IK.2.2
[1K.2.3
[1IK.2.4
Pazgen 7. 3amuTa keiica (¢ ydyerom Oyayuiei
Xumus B ObITY U |npodecCHOHATBHOM 1esITeTbHOCTH)
NPOM3BOACTBEHHOM
NAeATeJbHOCTH YeJI0BeKa
OK 01 Xumus B ObITY u|Keiic (c Y4ETOM Oynymei
OK 02 IIPOU3BOJCTBEHHOMN npodeccuoHaNbHOM e TEIILHOCTH)
OK 04 JIETEIIbHOCTH YEJIOBEKA Bo3MOXHBIE TEMBI KENCOB:
OK 07 1. [Toremnenue KJIMMaTa u
IK.1.1 BBICBOOOXK/ICHHE T'a30BbIX T'MIPATOB CO
IK.1.2 JTHA OKeaHa.
IK.1.3 2. bynymwue wMarepuanbl il aBHa-,
I1K.1.4 MaIlMHO- ¥ IPUOOPOCTPOCHHUS.
[IK.2.1 3. HoBeie Marepuanbl IJis COJHEYHBIX
I1K.2.2 Oarapeil.
I1K.2.3 4. JlexapcTBa Ha OCHOBE PaCTUTEIIbHBIX
[1K.2.4 [penapaTroB
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