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Paccmotpena YTBepKaeHa IPUKA30M JTUPEKTOPA

Ha 3aCeaHUU [IUKJIOBOU METONUYECKOU I'BIIOY KK «KMT»
KOMHCCHHA MAaTEMAaTHYECKUX U OOIIUX
€CTECTBEHHOHAYYHBIX JTUCIUILINH ot 30 urous 2023r. Ne 663

IIporokoi ot 5 uronst 2023 r. Ne 10
[Ipencenarens MK Xamxanokona 3.3.

OnoOpena
Ha 3ace/laHuU TeIaroTHYeCKOro CoBeTa
npoTokoi ot 30 utonst 2023 1. Ne 8

Pabouas mporpamma ob6meobpazoBatenbHoi nquciuiuiabl Ol 12 Xumus pazpabortaHa Ha
OCHOBE (helepaabHOr0 TOCYAapCTBEHHOTO O00pa30BaTENbHOTO CTAaHAAPTAa CPEIHEro OOIIero
o0Opa3oBaHMs, YTBEPXKICHHOrO MpUKazoM MuHHcTepcTBa OOpa3oBaHus M Hayku Poccuiickoi
Oenepauun ot 17 mas 2012 1. Ned13, 3apeructpupoBaHHOr0O B MUHHUCTEPCTBE IOCTUIIUU
Poccuiickoit ®enepaunun 07 urons 2012 r. perucrpanmonHbeiii Ne 24480 ¢ u3MEHEHUSIMH U
nonoHeHusMu, [IpumepHOW mporpamMmbl  00mIe00pa3oBaTEILHON  TUCITUATIIAHBI Xumus,
pekomenioBanHoi ®I'bOY IO MPIIO B kayecTBe MpUMEPHOW MpOrpaMMbl Ajisl pean3aluu
OCHOBHOM IpodecCHOHAIbHOM oOpa3oBarenbHoi mporpammbl CIIO Ha 6a3e OCHOBHOrO OOIIEro
o0pa3oBaHMs C MOJTYYEHHEM CpeTHEro oo1iero oopa3oBaHus, yTBepkKIeHHON Ha 3aceganuu CoBeTa
M0 OLEHKE COJEpKaHWA M KayeCcTBa NMPHMEPHBIX padO4YMX MporpamMMm o0I1eo0pa3oBaTeNbLHOTO |
COLIMAJIbHO-TYMAaHUTAPHOTO IIMKJIOB CPEIHEro mpo(ecCHOHATBFHOTO 00pa3oBaHUs, MPOTOKON OT
30 mos16ps1 2022 v Ne 14., ®I'OC CIIO o npodeccuu 08.01.28 Mactep OTACIOYHBIX CTPOUTETHHBIX
U JIeKOpaTUBHBIX pPabOT, yTBEpkKAEH mNpukazoM MuUHHUCTepCTBa MpocBemleHus Poccuiickoit
@eneparn ot 18.05.2022 Ne 340 (3aperumctpupoBan 10.06.2022 Ne 68841). VITIC 08.00.00
TexHUKa U TEXHOJIOTUU CTPOUTENLCTBA

Opranuzanus- rocy/apcTBeHHOE Or0KeTHOE MpodeccnoHanbHOe 00pa30BaTENbHOE
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1.00mas xapakrepucTuka padoueii nporpaMmbl
0011e00pa3oBaTEeIbHOM TUCHUILINHBI

1.1. MecTO IMCHUILIMHBI B CTPYKTYPE OCHOBHOM NpogdeccuoHaJIbHOM
o0pa3oBaTeJbHOM MPOrPaMMbI
OO0meobOpa3oBaTeNibHass  JUCHHUIUIMHA «XUMUS»  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 oopazopanusa. Ha u3yueHue NuCHUIUIMHBL «XMMMSD» OTBOJUTCS /2 yaca.

1.2. ]_Ie.]'ll/l H INIAHUPYEMBIC PE3YyJbTAaThl 0OCBOCHUA TUCHUIIIMHBI:

1.2.1. lleay TUCHUIIMHBI.

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

dbopMHUpOBaHHE Y CTYJCHTOB TIPEJACTABICHHUS O XHUMHUYECKOW COCTABIISIOIICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpa KaK OCHOBBI NPHUHSATHUS PEIICHUH B KU3HEHHBIX U
MIPOM3BOJICTBEHHBIX CHTYAIHSIX, OTBETCTBEHHOTO ITOBEJICHUS B IIPUPOTHON CpeJie.

3agayu AUCHMILINHBI:

1) chopmupoBaTh MOHUMAHHE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMUYECKUX MPOIECCOB U

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

2) pa3BUTh YMEHHs COCTaBJIATH (OPMYJIbl HEOPIraHMUYECKUX M OPraHUYECKHX BEIIECTB,
YPaBHEHUS XUMHUYECKHUX PEAKLHH, OOBACHATH HMX CMBICI, HHTEPIPETUPOBATH PE3YJIbTAThI
XUMHUYECKHUX IKCIEPUMEHTOB,

3) chopmupoBaTh HaBBIKM IMPOBEIACHUS MPOCTEHIINX XUMUYECKUX 3KCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM € COOMIOJEHHMEM TMpaBuUi Oe30macHoro oOpalleHus C BEIIeCTBaMU U
71a00paTOpHBIM 000PYI0OBaHUEM;

4) pa3BUTh yMEHUS UCMOJIb30BATH HH(POPMAIMIO XUMUUECKOTO XapaKTepa U3 pasInyHbIX
UCTOYHUKOB,;

5) cdopmupoBaTh yMEHHS NPOTHO3UPOBATH IOCIEACTBUS CBOEH JESATEIBHOCTH U
XUMHUYECKHX MPUPOIHBIX, OBITOBBIX U MPOU3BOJCTBEHHBIX IPOLIECCOB;

6) cdopMupoBaTh MNOHMMAHME 3HAYUMOCTU JOCTIDKEHHH XMMMUYECKON HAayKh U
TEXHOJIOTH JIJIs1 Pa3BUTHSI COIMATILHOM M MPOU3BOJICTBEHHOU cep.

1.2.2. Il.iannpyembie pe3yJbTaThl 0CBOCHHUs 0011e00pa30BaTeIbHON THCHUIINHBI B
coorBercTBUHU ¢ PI'OC CIIO n Ha ocHoBe PT'OC COO

Ocoboe 3HaueHue aucuuIuinHa uMmeeT npu GopmupoBanuu OK u ITK



Koa n Il1anupyemMble pe3yabTaThl 0CBOECHHS AUCHUTIIHHbBI

HAHMEHOBaHHUe

¢popmupyembIx O61ue JAucuunimHapHbie

KOMIIeTeHIN i

OK 01. B yacTu Tpy10BOI0 BOCIUTAHMS: - BJIAQJE€Th CUCTEMOW XUMHMYECKUX 3HAHUH, KOTOpas  BKJIKOYAET:

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

CIIoCOObI MacTepcTBa, TpyAoJtooue; 0boJ10uKa aroma, s-, p-, 0-3JEKTPOHHBIC OPOUTAIK 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 TPYIINA, PAIUKal, U30MEPHs, U30MEPhl, TOMOJIOTUICCKHIA

JeSATeTLHOCTH IUIAHUPOBATh U CAMOCTOSITENIBHO  BBIMOJHSTH | PSl, TOMOJIOTH, YTJIEBOJAOPOIbI, KUCIOPOA- U a30TCOIEpKaIie COCTUHEHUS,

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

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

KOHTEKCTaM poeCCHOHAIBHON A TEIBHOCTH, KPUCTAJUTMYECKAsl PEIIeTKa, TUIIBl XUMUYECKHX PEaKIUi (OKHUCIUTEIbHO-
OBjaneHne  yYHUBeEPCAJIbHBIMH  YYe€OHBIMH | BOCCTAHOBUTEIIbHBIE, 3K30-U SHIOTEPMUYECKUE, PEAKIIMM HOHHOTO 00OMEHa),

N03HABATEJIbHBIMHY J€liCTBUSIMHU:
a) 0a30Bble JJOrHYeCcKHe JeHCTBHS.

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

- YCTaHaBJ'H/IBaTI) CYHICCTBCHHBIﬁ HpI/I3HaK NI
OCHOBaHHUs MJIs CpaBHEHHUA, KilaccupUKAIUM U
00001IeHMS;

- ONpEeNeNsATh MLelu JACSITENbHOCTH,
napaMeTpLI 158 KpI/ITepI/II/I UX JOCTHIXCHHUA,
- BBISBJISTH 3aKOHOMEPHOCTH M IPOTHUBOPEYHS B
paCCManI/IBaeMI)IX SIBJICHUAX

-  BHOCUTb KOPPEKTHUBBI B  JESATEIbHOCTbD,
OIICHUBATh COOTBETCTBHUC pe3y.]'II)TaTOB OCIIsIM,
OIICHUBATh PUCKHU MOCIEACTBUI JAESITEIbHOCTH;

- paSBI/IBaTI) eraTI/IBHOG MBIIIIJICHHUC HpI/I
peIIeHUH KU3HEHHBIX MPOOIeM

0) 0a30BbIe HCCIeI0BaTEeIbCKUE TeHCTBUS:

- BJIaJACTh HaBbIKAMH y‘IGGHO-I/ICCJIGIIOBaTGJIBCKOﬁ
n MTPOCKTHOMN JEeITEIbHOCTH, HaBBIKAMHU

3aJaBaTb

pacTBOp, JIEKTPOIUTHI, HEAIEKTPOJIUTHL, ANEKTPOIUTUYECKAS AUCCOLUALINS,
OKHCJINTENb, BOCCTAHOBUTEID, CKOPOCTh XMMHUYECKON PEaKLMi, XUMUYECKOE
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 S3BbIK XUMUH, (DAKTOIOTHUECKHE
CBEJIEHUS] O CBOMCTBAX, COCTaBe, MOJIYYEHUU M O€30M1aCHOM HCIOJIb30BaHUH
BAOKHEHIINX HEOPraHMYECKUX U OpPraHMYecKUX BELIECTB B OBITY U
MIPaKTUYECKON AESITEIbHOCTH YEJI0BEKA;

- yYMEeTb BBISBJISITH XapaKTE€pHbIE TNPU3HAKH U B3aUMOCBS3b H3yYEHHBIX
MOHATUM, IPUMEHSTHh COOTBETCTBYIOIIME MOHATHS NPU ONIMCAHUU CTPOEHMSI U
CBOMCTB HEOPraHMYECKHX M OPraHWYeCKUX BELIECTB U UX IpEeBpallleHui;

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

- YMETh HCHOJIb30BaTh HAMMEHOBAHUS  XUMHUYECKUX  COECIUHEHUM
MEXKIYHAPOJHOTO COK03a TEOPETUYECKOW ¢ TNPUKIAAHOW XHMUU U

TpUBHAIIbHBIC Ha3BAaHUS BAKHEUIIIUX BEIIECTB (ITUJICH, alleTUIICH, TIIUIEPHH,
¢benon, dopmanpaerun, yKCycHas KUCIIOTa, TJIMLWH, YrapHbld —ras,
YIJICKUCIBIN Ta3, aMMHAK, TallleHasl U3BECTh, HETallleHas: U3BECTh, MUThEBAs
coJla U JPYTUX), COCTAaBJIATh (OPMYJBI HEOPraHMYECKHX M OPTaHHMYECKUX




paspereHus mpoodIieM;

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

- aHaJII/I3I/IpOBaTB HOHy‘-IeHHBIe B XO0I¢€ peIHeHI/ISI
3aJ]aud PEe3yJIbTAThl, KPUTHUYCCKHA OICHUBATh WX
JIOCTOBEPHOCTh, MPOTHO3MPOBATh H3MCHCHHE B
HOBBIX yCJIOBUSIX;

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

- yMEeTb UHTETPUPOBATh 3HAHUSA U3 PA3HBIX
IPEIMETHBIX 00JacTel;

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

npeaaaraTh

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

- YMCTH YCTAHAaBJIMBATb MPUHAJICI)KHOCTH H3YUYCHHBLIX HCOPraHMYCCKUX H
OpPraHMYECKUX BEIIECTB K OMPEENIEHHBIM KJIaccaM M IpylaM COSAMHEHUN,
XapaKTCPU30BaTh HUX COCTaB H Ba)KHEUIIne CBOfICTBa; OIPCACIIATL BH/BL
XUMHUYECKHUX CBSI3eH (KOBaJIeHTHAs, MOHHAs, METaJUIMuecKas, BOJOPOAHAs),
THUIIBI KPUCTAJUIMYCCKUX PCHICTOK BCUICCTB; KJIaCCI/I(i)I/IIlI/IpOBaTI) XUMHWYCCKUEC
peakuuu;

- chopmupoBaTh MpEACTaBICHUS: O XUMHUYECKOHM  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 NPOBOJUTH pacueThl MO XHUMHUYECKUM (GopMysaM U ypaBHEHUSIM
XUMHUYECKUX  pEaKuil ¢  HUCHONb30BaHHWEM  (DU3MYECKHX  BEIUYHH,
XapaKTEePU3YIOIIUX BEIIECTBA C KOJMYECTBEHHOW CTOPOHBI: MacChl, 00beMa
(HOpMalnlbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; HCIOIB30BATh
CUCTCMHBIC XUMHWYCCKUC 3HAHUA IJId IPUHATHA peHICHI/Iﬁ B KOHKPETHBIX
YKU3HEHHBIX CUTYalIMsIX, CBSI3aHHBIX C BEIIECTBAMHU M UX IPUMEHEHHEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIE
CpeacTBa
MOMCKa,
aHanm3a u
MHTEpIIpeTaluu
UHPOPMALIUU U
UH(pOpPMaILMOHH
bI€ TEXHOJIOTUHI
IS
BBITTOJTHEHHS
3aja4

B o0Js1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(OpPMHPOBAHHOCTh MHUPOBO33PEHH,
COOTBETCTBYIOIIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHS HAyKM U OOIIECTBEHHOH MpaKTHKH,
OCHOBaHHOTO Ha Jasnore KYJBTYP,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOEr0 MeCTa B
MOJIMKYJIETYPHOM MHMPE;

- COBEPLICHCTBOBAHUE A3BIKOBOM M YHUTATEIBCKOU
KYJIbTYpbl KaK CpeICTBa B3aWMOJCHUCTBUS MEXKIY
JIObMU U NTO3HAHUS MUPA;

- OCO3HAaHWE LEHHOCTU HAyYHOH HACATEIBbHOCTH,
FOTOBHOCTb  OCYHIECTBJIATH  INPOEKTHYHO U
HCCIIEJOBATEIbCKYIO JeSITCIIBHOCTD

- yMeTh IUIAaHMPOBaTb U  BBIMOJHATh XMUMHMUYECKUH  OKCHEPHUMEHT
(mpeBpalieHus OpPraHWYECKMX BEUIECTB IPU HAarpeBaHUM, IOJIy4YeHUE
STWJIEHA U M3yYEHHUE €r0 CBOMCTB, KAUECTBEHHbBIE PEAKLIUU Ha allbJETU[bI,
KpaxMall, YKCYCHYIO KHCJOTY; JeHaTypauus O€JIKOB IpU HarpeBaHHH,
LBETHbIE pEaKIMH OeNKOB; NPOBOAUTH pEaKIMM HOHHOTO OOMeHa,
OTIpeNIeNIATh CPEy BOJHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMU Ha Cynlbdart-,
KapOOHaT- ¥  XJOPUA-aHUOHBI, HAa KaTMOH AaMMOHHA;  pellaTh
JKCIepUMEHTANIbHbIE 3afaun 1o TemMaM "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C MPaBWJIAMU TEXHUKH O€30MacHOCTH MpH OOpalleHuu ¢
BEIIECTBAMH U JIaOOPaTOPHBIM 00OPYIOBAaHHEM; NPEACTABIATh PE3YJIbTaThl
XUMHUYECKOT0 SKCIIEpUMEHTa B (hOpMe 3alicH YpaBHEHH COOTBETCTBYIOIINX
peakiuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

- YMEThb AaHAJU3HUPOBATh XHMHUYECKYI0 HHGOpMAIMIO, MOIy4aeMyl Hu3




npodeccruoHnab
HOI
JESTEIIbHOCTH

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

- BJIaJICTh HAaBBIKAMH MOJyYCHHs WH(POpMAIUU U3
UCTOYHHKOB pa3HBIX THUIOB, CaMOCTOSTEIHHO
OCYILECTBIISATh TIOUCK, aHAJIN3, CHCTEMATU3aLUIO U
UHTEPIIPETannio MHPOPMAIMH PA3IMYHBIX BHIOB
1 GOpM IIpeICTaBICHHS,

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

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

- HWCHIOJB30BAaTh 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;

- BJIaJIETh HABBIKAMH PACIIO3HABAHMS U 3AIIUTHI
uHpopMannu, HHHOPMAIIMOHHON 0€30MacHOCTH
JIMYHOCTH,

Y4eOHbIMU

pa3HbIX HUCTOYHHUKOB (CpPEICTB MaccoBOoil mH(popmauuu, cetb MHTepHeT u
Apyrue);

- BJIaACTb OCHOBHBIMHM MCTOAAMU HAYYHOI'o II0O3HAHHA BCHICCTB U
XUMHUYECKMX  sABJICHMM  (HaOJMIOJeHHe,  H3MEpEeHue,  HKCIEPUMEHT,
MOJICJIMPOBAHUE);

- YyMETb IPOBOJUTH pacyeThl M0 XUMHUYECKUM (QOpMyJiaM M YypaBHEHHIM
XUMHNYCCKUX peaKuHﬁ C HCIIOJIB30BaHUEM (l)I/ISI/I‘-IeCKI/IX BCJINYHH,
XapaKTepU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHONW CTOPOHBI: Macchl, 00beMa
(HOpMaJsibHBIE YCIIOBUSI) TIa30B, KOJMYECTBAa BEIIECTBA; HCIOJIb30BaTh
CHCTEMHbIE XMMUYECKHE 3HAHMs JUIsl NMPUHATUS PEUIeHUH B KOHKPETHBIX
JKU3HCHHBIX CUTYyallHUAX, CBA3AHHBIX C BEIICCTBAMU U UX IPUMCHCHHUEM

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

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOATEIIbHOCTH U CAMOOIIPEIETIECHHUIO;
-OBJIaJICHUE HaBBIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHONM W COLMAIbHON
JeITeILHOCTH,

OBaagenue YHUBEPCAJIbHBIMHU
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- yMeThb IUJIJAHUPOBaTh M  BBINOJHATh XUMUYECKUM  SKCHEPUMEHT
(mpeBpallleHusT OpPTraHWYECKUX BEUIECTB NPU HArpeBaHUH, MOJyuyEHUE
STUJIEHA M U3YYEHHE €r0 CBOMCTB, KAUYECTBEHHBIC PEAKIMU Ha ajbICTH[IbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JieHaTypaiusi OeJKOB IpH HarpeBaHUU,
I[BETHbIE pEaKIMK OENKOB, TPOBOAUTH pEaKIHH HOHHOTO OOMEHa,
OTIpeeIIsATh CPely BOJIHBIX PACTBOPOB, KAUECTBEHHbIE pEeaKIMU Ha Cylbdart-,
KapOoHAaT- M  XJOPUA-aHMOHBI, HAa KaTHOH aMMOHHS;  peIlaTh
SKCIIEpUMEHTAIbHBIC 3afaun 1o TeMaM "'Mertamisl" u "Hemertamnel") B




- TIOHUMaTh M HCIOJb30BaTh IPEUMYIIECTBA
KOMaHJTHOH ¥ MHAWBHUIYaTbHON PaOOTHI,

- IPUHHUMATh LEJIH COBMECTHOM JEATEIbHOCTH,
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;

- OCYIIECTBIISATb IO3UTUBHOE CTPATErHMYECKOE
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 TIpU aHaJIM3€e pe3yabTaToOB JIEATEIbHOCTH;

- 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 00OPYAOBAHHEM; IMPEACTABIATh PE3YJIbTATHI
XHUMHUYECKOT0 KCIIEPUMEHTA B (JOpPME 3aIMCH YPAaBHEHUI COOTBETCTBYIOIINX
peakuuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB

OK 07.
CopelicTBOBaTH
COXPAHCHHIO
OKpPY’KaIOILIEeH
Cpeibl,
pecypcocoepex
SHUIO,
MPUMEHSITh
3HaHUA 00
U3MEHECHUU
KJIUMaTa,

B 00s1acTH 3K0J10rH4€CKOr0 BOCIIUTAHMSA

- ¢(hOpMUPOBAHHOCTH JKOJIOTMYECKON KYIBTYpHI,
MTOHUMAaHUE BIIMSHHUS COLHUAIBHO-DKOHOMHYECKUX
IIPOLIECCOB  HAa  COCTOSHME  IIPUPOJHOU U
COLIMATILHOW  Cpenbl, OCO3HaHUE TJI00aIBLHOTrO
XapakTepa 3KOJOrMYECKUX MpolIeM;

- IUTAHUPOBAHWE W OCYUIECTBIICHUE JECUCTBUUA B
OKpY’KaIOIlleW Cpelle Ha OCHOBE 3HAaHUs LEJeH
YCTOWUYMBOTO pa3BUTHUS YEIIOBEUECTBA;

AKTUBHOE HENPUIATHE JNECUCTBUH, NPHUHOCALIUX

BpEJl OKPYKAIOIICH CpeJie;

- chopmupoBaTh TNpEACTaBICHUSA: O XUMHYECKOH  COCTaBISIONICH
€CTECTBEHHOHAy4YHOW KapTHUHBI MHpA, POJIM XUMHUU B TO3HAHUU SIBICHUM
IpUpoAbl, B (OPMHPOBAHMM MBIIIJIEHUS M KYJIbTYpbl JIMYHOCTH, €€
(YHKITMOHATTFHOW TPAMOTHOCTH, HEOOXOAMMOMN /7Sl PEIICHUS MPAKTHUECKUX
3a/1a4 ¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIINEHHUS K CBOEMY 37I0POBBIO M
MIPUPOIHOM CPEJE;

- YMETh COOJI0/IaTh MPaBHJia SKOJOTUUECKH IEIeCO00pa3HOrO TOBEACHUS B
OBITY U TPYIAOBOH JEATENHLHOCTU B LEISIX COXPAHEHHSI CBOETO 3/I0OPOBBS U
OKpY>Kalolle MPUPOTHON CpEebl; YYUTHIBATH OMACHOCTh BO3JEHCTBUS HA
JKUBBIC OpraHU3Mbl ONPCACICHHLIX BCHICCTB, IMOHWMAA CMBICIT IMOKA3aTCIId
MpEeETbHON TOMYCTUMOW KOHIEHTPALIMHN




IIPUHLIHAIIBI - YMEHHME IPOrHO3UpOBaTh HEOJIArONpUATHBIE
OepeKIMBOro 9KOJIOTMYECKHE TTOCIEICTBUS IIPEANTPUHUMAEMBIX
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(OpMALHIO,
Breimonnate MO3HAHUS BEIECTB M XUMHUYECKHUX SBJICHUH | IIOJYy4aeMYIO U3 pPa3HbIX HCTOYHHUKOB (CPEACTB MACCOBOM MH(POpPMAIUK, 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,
31aHUI U | KOJIMYECTBO BELIECTBA; UCIOJIb30BATh CUCTEMHBIE
COOPYKEHHU XUMUYECKHE 3HAHWS U NPUHATHS DPELICHUA B
KOHKPETHBIX >KM3HECHHBIX CUTYAallUsX, CBSI3aHHBIX
C BEUIECTBAMHU U UX IPUMEHEHUEM
[IK 1.2 - chOpMHPOBAHHOCTb  yYMEHUH  NPOBOAUTH | CHOPMHUPOBATH YMEHUS aHAIU3UPOBATH XUMUYECKYIO HH(OpMAIIHIO,
BrimonnsaTe pacdyeTrbl C  HUCHOJB30BaHHEM  (PU3MYECKUX | MOJYyYaeMYIO U3 pa3HbIX HCTOYHUKOB (CPEACTB MacCOBO MHPOPMAIINH, CETh
paboThI IO | BEJIMYMH,  XapaKTepU3yloIIMX  Bemectsa ¢ | MIHTEepHeT, u apyrue)
YCTPOMCTBY KOJIMYECTBEHHOW CTOPOHBI: Macchl, 00beMa ras3os,
HaJIUBHBIX KOJIMYECTBO BELIECTBA; UCIIOIb30BATh CUCTEMHBIC
II0JIOB U | XUMHAYECKHE 3HAHWS I NPUHATHS DPEIICHUH 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 BEILIECTBA; UCIIOJIb30BATh CUCTEMHBIE
XMMHUYECKHE 3HAHUS AJIs NPUHATHS PELICHUNA B
KOHKPETHBIX JKU3HEHHBIX CUTYalUsiX, CBSI3aHHBIX

chopMHUPOBATh YMEHHSI aHATTU3UPOBATh XUMHUECKYIO HH(POPMAITHIO,
MOJTy9aeMyI0 U3 Pa3HBIX HCTOYHHUKOB (CPEJICTB MacCOBOM MH(OPMAITUH, CETh
Wurepuer, u apyrue)




C BEIIECCTBAMU U UX IIPUMCHCHHUEM

[IK 1.4 - copMHpOBAaHHOCTH  YMEHHH  MHPOBOJAUTH | CHOPMUPOBATH YMEHHS aHATU3UPOBATH XMMHUECKYI0 HH(OPMAIIHUIO,
Pemont pacueTel C  UCHOJb30BaHWEM  (U3NYECKUX | MOTYyYaeMYIO U3 PA3HBIX HCTOYHUKOB (CPEACTB MacCOBOM MH(OpPMAIIHH, CETh
HITYKaTypKH, BEJIMYMH,  XapakTepusylolux  BemiectBa ¢ | IHTepHeT, u apyrue)

HAJIMBHOTO KOJIMYECTBEHHOUW CTOPOHBI: MacChl, 00heMa Ta30B,

noJa, KOJIMYECTBO BEIIECTBA; UCIOJIb30BATh CUCTEMHBIE

dacamHbIX XUMUYECKUE 3HAHUS I MPUHSTHUS DPEIICHUN B

TEIJION30JISIIIUO | KOHKPETHBIX JKU3HEHHBIX CUTYalUsiX, CBA3aHHBIX

HHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM

KOMITO3ULIMOHH

BIX CUCTEM

[IK 2.1 - copMHpOBAaHHOCTH  YMEHHIl  MPOBOJAUTH | CHOPMUPOBATH YMEHHS aHATTU3UPOBATH XUMHYECKYIO HH(OPMALIHIO,
Breinonansate pacdeThl ¢  HWCHOJB30BaHWEM  (U3MUYECKUX | TIOJYyYaeMYIO M3 Pa3HBIX HCTOYHUKOB (CPEACTB MacCOBOM MH(DOPMAIIHH, CETh
MOJATOTOBUTENb | BEIMYMH,  XapaKTepusylouux  BemiectBa ¢ | UHTepHeT, u Apyrue)

Hble paboThI
IIPY MOHTAXE U

KOJIMYECTBEHHOM CTOPOHBI: MacChl, 00beMa ras3os,
KOJWYECTBO BEIIECTBA; MCITOJH30BaTh CUCTEMHEIC

OTJEIIKE XUMHUYECKHE 3HAHUS A NPUHITHUS PELIeHUH B

KapKacHO- KOHKPETHBIX JKU3HEHHBIX CHUTYallUsAX, CBSI3aHHBIX

OOLIMBHBIX C BEIIECTBaMHU U X IPUMEHEHHUEM

KOHCTPYKIUHI

K 2.2 - copMHpOBAaHHOCTh  YMEHHMH  MNPOBOJAUTH | cHOPMUPOBATH YMEHHS aHATU3UPOBATH XMMHUECKYI0 HH(OpPMAIIHIO,
BoinonHATe pacyeTbl €  HCIOJIb30BaHMEM  (PU3UUECKUX | MMOJyYyaeMyIO U3 pa3HbIX HCTOYHUKOB (CPEICTB MacCOBOM MH(pOpPMAIINH, CETh
paboTHI 11O BEJIMYMH,  XapakTepusylolux  BemiectBa ¢ | VIHTepHeT, u apyrue)

MOHTaXY KOJINYECTBEHHON CTOPOHBI: Macchl, 00beMa ras3os,

KapKacHO- KOJIMYECTBO BEILIECTBA; HCIIOJIb30BATh CHCTEMHBIE

OOIIMBHBIX XUMHUYECKHE 3HAHUS A NPUHATHUS PELICHUH B

KOHCTPYKLHUH KOHKPETHBIX JKU3HEHHBIX CHUTYallUiX, CBSI3aHHBIX

U3 Pa3MUHBIX | C BEIIECTBAMU U UX IIPUMEHEHUEM

MaTepHaJioB

K 2.3 - chOpMHPOBAHHOCTb  yYMEHUH  MNPOBOAUTH | CHOPMHUPOBATH YMEHUS aHAIU3UPOBATH XUMUYECKYIO HH(OPMAIIHIO,
Boinonuate pacueTsl €  HUCHOJb30BaHHWEM  (U3MYECKUX | MOJIYyYaeMYIO U3 pa3HbIX UCTOYHUKOB (CPEACTB MaccOBOM MH(OPMAILIUU, CETh
OTJIIENKY BEIMYMH, XapakTepusyrolux  BemecrBa ¢ | VIHTepHerT, u npyrue)

KapKacHO- KOJINYECTBEHHON CTOPOHBI: MaccChl, 00beMa Iras3os,

OOIIMBHBIX KOJIMYECTBO BEILIECTBA; UCIIOJI30BATH 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
pacueTel €  HUCHOJb30BaHUEM  (UBUYECKUX
BEJIMYMH,  XapAaKTEPU3YIOLIMX  BEUIECTBA  C
KOJIMYECTBEHHOU CTOPOHBI: MacChl, 00beMa ras3os,
KOJINYECTBO BEILIECTBA; MCIOJIb30BATh CUCTEMHBIE
XUMUYECKHE 3HAaHUS I NPUHATHS DPELICHUA B
KOHKPETHBIX W3HEHHBIX CUTYalUsIX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM

chOpMHUPOBATh YMEHHS AaHATTU3UPOBATH XMMHUYECKYI0 HH(POPMAITHIO,
MOJTy4aeMYI0 M3 Pa3HbIX HCTOYHHKOB (CPEACTB MacCOBOM HH(POPMAIINH, CETh
Wurepuer, u apyrue)
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2.CTpyKTYypa H coJep:kaHue 001e00pa3oBaTeIbHOM U CHUIIMHBI

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..
TEOpPETHYECKOE 00yUeHre 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 NpakTHUECKOii MOATOTOBKH 52
IIpomexyTouHas arrecTauus — AU depeHIIUPOBAHHBIN 3a4eT 2
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2.2. TemaTu4ecKHii IJIaH U co/iepPKaHMe TUCHMILIUHBI « XUMUS

HaumeHoBaHue Conep:xkanue yuye0HOro Matepuasa (0OCHOBHOE M MPO(decCHOHAILHO-OPUEHTHPOBAHHOE), OB LeM YACOR dopMupyemblie
Pa3esioB M TeM J1a00paTOpHbIE H MPAKTHYECKHE 3aHATHS, MPUKJIATHON MOTYJIb KOMIETeHIUH
1 2 3 4
OCHOBHOE coJiep:KaHue 64
Pasznes 1. OCHOBBI CTPOEHNSI BelleCTBA 6
Tema 1.1. OcCHOBHOe co/Iep:KaHue 4 OK 01
Crpoenue atoMoB | Teopernueckoe o0ydeHHe 2
XAMHICCKIX CoBpemeHHass MOJeab CTpoeHHs aTomMa. CHMBOIMYECKHIN SI3BIK XUMHUH. XHUMHYCCKUH 3JICMEHT.
SJICMCHTOB DnexTpoHHas KOH(puUrypanus atoma. Kmaccudukanms XMMHYECKHX DIIEMEHTOB (S-, P-, d-3J€MEHTHI).
fipupoaa BaseHTHBIE ~ 3JIEKTPOHBI.  BajJeHTHOCTh.  DJEKTpOHHAas  MPHUPOAa  XHUMHUYECKOW  CBS3H. 2
XAMAHCCKON DJEeKTPOOTPUIIATEILHOCTh. BHUABI XUMHYECKOH CBs3M (KOBAJCHTHAs, HWOHHAS, METaJIMYeCKasl,
CBI3H BOJOPOJIHAS) U CIIOCOOBI €€ 00pa3oBaHMusI
IIpakTHyeckne 3aHATHA 2
IIpakTu4yeckoe 3anaTue 1 Penienue 3a1annii Ha UCIOJIB30BAHNE XMMUYECKON CUMBOJIMKHU U Ha3BaHUU
COCTMHEHHUI 110 HOMEHKIIAType MEKIYHAPOJHOTO COK3a TEOPETHUYCCKOW W TPHKIATHON XUMHUH U
TPUBHAIBHBIX HA3BAHUM IS COCTABICHHUS XUMHUYCCKUX (DOPMYIT IBYXAaTOMHBIX COCTUHEHUH (OKCHIIOB,
Cynb(OUI0B, THAPUIOB H T.I1.) U APYTMX HEOPTaHHUECKUX COEAMHEHHI OTIEIbHBIX KJIacCOB. 2
[pakTHyeckue 3alaHKsl Ha YCTAHOBJICHUE CBA3M MEXIY CTPOCHHEM aTOMOB XUMHUYECKHX JJIEMEHTOB H
HEPUOANIECKAM H3MEHEHHEM CBOMCTB XHMHUYECKHMX DJIEMEHTOB M HX COEJAWHEHHH B COOTBETCTBHH C
nosiokeHreM [leproInuecKoil CHCTEMBI.
Tema 1.2. OcHOBHOE co/iep:KaHue 2 OK 01
[Mepronnyeckuii | [IpakTH4yecKHe 3aHATHS 2 OK 02
3aKOH ¥ TaOmuIa IpakTryeckoe 3ausTre 2 [leproanueckas cucreMa XUMHIECKuX diemeHToB J. 1. Meneneesa.
AN Menneneesa | @yspaeckmii embica Heprommaeckoro 3akona .M. MeHeneesa. 3aK0HOMEPHOCTH H3MEHEHHS CBOHCTB
XMUMHYECKUX 3JIEMEHTOB, 00pa3yeMbIX HMH MTPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUH C
TIOJIO)KEHUEM XHMHYECKOTO dieMeHTa B [lepruoandaeckoit cucreme. MEPOBO33pEHUECKOE U HAYIHOE
3Hauenue [lepnonnueckoro 3akona /.M. Menneneesa. IIpornossr JI.M1. MenneneeBa. OTKpbITHE HOBBIX 5
XMMHYECKUX 3JIEMEHTOB.
PerieHre mpakTHKO-OPUEHTHPOBAHHBIX TEOPETHUYESCKUX 3aJaHUI HA XapaKTePU3AIIUI0 XHMUIECKUX
3JIEMEHTOB «MeTauTnyecKue / HEeMETaJUTHYECKUE CBOMCTBA, DJICKTPOOTPHIIATEIEHOCTD XUMUIECKHX
3JIEMEHTOB B COOTBETCTBHHU C UX DJICKTPOHHBIM CTPOCHHEM U MOJIOKEHUEM B TIEPHOTUYECKON CHCTEME
xumudeckux 3yemenToB .M. MengeneeBay
Pa3nen 2. XuMnuyecKkue peakuuu 10
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Tema 2.1. Tunier | OcHOBHOE cojlepKaAHUE 4 OK 01
XUMHYECKHX TeopeTnueckoe o0yueHue 2
peakuui Knaccudukanus u TUIIBI XUMUYECKUX peakluil ¢ yuacTHeM Heopranudeckux BeiiecTB. CocraBieHue
YpaBHEHUH peakluil COeAMHEHUS, PA3JI0KEHHU, 3aMEILIEHUsI, 0OMEHA, B T.U. PEaKUi TOPEHUs,
OKHCJICHUSA-BOCCTAHOBJICHHS.
VYpaBHeHUs OKHUCIEHUS-BOccTaHOBIIEHU. CTeneHb okuciaeHusl. OKUCINUTENb U BOCCTAHOBUTEND. 2
CocraBiieHre U ypaBHUBAHUE OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUil METO0M 3JIEKTPOHHOTO
Oananca. OKUCINTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUY B IPUPOJIE, IPOM3BOACTBEHHBIX IIpOLIECcax U
YKU3HEJESATEIIbHOCTH OPTraHU3MOB
IIpakTHyeckue 3aHATHS 2
IIpakTnyeckoe 3ansaTue 3 KonuuecTBEeHHbIE OTHOLIEHHUS B XUMHUHU. OCHOBHBIE KOJMYECTBEHHBIE
3aKOHBI B XMMHUU M PACYETHl 10 YPABHEHHUSIM XMUMHUECKUX peakiuil. Moib Kak eIWHHUIa KOJUYeCTBa
BellecTBa. MossipHass Macca. 3aKOHbI COXPAHEHMsI MacChl W SHEpruu. 3akoH ABoraapo. MosipHbIit 2
o0bem ra3zoB. OTHOCHTENbHAs IUIOTHOCTH Ta30B. Pacderhl MO YpaBHEHHMSIM XMMHYECKHX PEaKIUU C
WCIIOJIb30BAHUEM MAaCChl, 00beMa (HOpMaJbHbIE YCIOBUS) Ta30B, KOJIMUECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coiep:KaHue 4 OK 01
ODIEKTPOIIMTHYECKR | Tegpernueckoe 00yaeHHe 2 OK 04
sl TUCCOLIMAIUS U =
4 oBMe Teopus anexktponuTudeckon nucconranuu. MoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTH. Peakinu HoHHOTO
HOHHBIT O oOmena. CocTaBiieHHE peakluii MOHHOTO OOMEHa MyTeM COCTaBJIEHUS UX TOJHBIX U COKPALIEHHBIX 2
MOHHBIX ypaBHeHUH. KHCIOTHO-OCHOBHBIE peakliuy. 3aJaHUs] Ha COCTABJIEHUE NOHHBIX PeaKIil
JlabopaTopHbIe 3aHATHSA 2
JlabopaTopHnoe 3ansitue 1 TUNbl XUMHUYECKHUX PEAKIIHA.
HccnenoBanue TUIIOB (110 COCTaBY U KOJIMYECTBY UCXOJHBIX U 00Pa3yIOIIUXCsl BEIIECTB) U MPU3HAKOB 5
XUMHYecKHX peakuuil. [IpoBenenue peakiuii HOHHOro 0OMeHa, onpeieleHne cpeibl BOAHBIX
pacTBOpOB. 3a/laHus HA COCTaBJICHHE HOHHBIX peaklui
KonTtpoubnas
CrtpoeHue BeniecTBa 1 XMMUUECKNE PEAKIINH 2
pabora 1
Pazpea 3. CrpoeHne 1 CBOMCTBA HEOPIAaHMYECKHUX BELECTB 16
Tema 3.1. OcHOBHOe coJiep:KaHue 4 OK 01
Knaccudukanys, | Teopernueckoe o0ydenue 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, THIPOKCHIBI, KUCIIOTHI, COJIH). B3auMOCBs3b I[IK 1.1,
HCOPraHM4CCKUX  [HeopraHWYECKUX BEIIECTB. ArperaTHble COCTOSHUS BellecTBa. Kpucraminaeckue u aMoppHbIe K 1.2
BCILECCTB BellecTBa. TUIBI KPUCTAIIMYECKUX PELIETOK (ATOMHAsl, MOJIEKYJISIpHAs, MOHHAsA, METAJLIIMYECKAs). K 1.3
3aBUCUMOCTh (PU3UYECKUX CBOWMCTB BEIIECTBA OT THUIIA KPUCTAIIIMYECKON PEeHIeTKU. 3aBUCUMOCTD K 1.4
XUMHUYECKON aKTHBHOCTH BEIIECTB OT BHJ1a XUMUYECKOH CBSA3H U THIIA KPUCTAIITMUYECKON PEIICTKH. K 2.1
[TprunHbl MHOTOOOpa3usl BEIIECTB 29
IIpakTHuyecKkue 3aHATHS EE 2' 3
IIpakTnyeckoe 3ansaTue 4 HomeHkiaTypa HEOpraHM4eCKUX BEUIECTB: HA3BaHUE BEIIECTBA UCXOIS U3 K 2' 4
UX XUMUYECKON (hOPMYIIbI HIIM COCTABICHHE XUMUYECKON (hOPMYIIbI HCXO/I U3 HA3BaHMsI BEIIECTBA 110 '
mexayHapoanoi (MIOITAK) unu TpuBuanbHOM HOMEHKIIATYPE.
Pemennie npakTuyeckux 3aJaHUN MO KiIacCU(PUKAIUMU, HOMEHKIAType M XHUMHUYECKUM (opmyliam
HEOPraHMYECKUX BEIIECTB PAa3IMYHBIX KIACCOB (YrapHbI Ta3, YIJICKUCIBIA ra3, aMMHUaK, TamleHas
U3BECTb, HETAIlICHAs! U3BECTh, MUTHhEBAs COAA U JPYTUX): HA3bIBATh U COCTABIATH (DOPMYIIbI XUMUYECKUX
BEIIIECTB, OTPEACIATH MPHHAICKHOCTD K KIIAcCy.
M cTOYHMKHM XUMHUYECKON HH(pOpMaIiK (CPEICTB MacCOBOM HHpOpMAIHH, ceTh IHTEpHET U ApyTHe).
[Touck nndopmManuu 1o Ha3BaHUAM, HACHTHHUKATOPAM, CTPYKTYPHBIM (hopMyiam
Tema 3.2. ®usuko-| OcHOBHOE cojiepKaHUE OK 01
XUMHYECKHE Teopernueckoe o0yueHue OK 02
CBOUCTBA Mertamipl. O6mume Gu3nueckue U XUMHUYECKHE CBOMCTBA MeTayuioB. CriocoObl MoydeHusi. 3HaUYCHUE [IK 1.1,
HCOPraHMHCCKUX | yietano M HEMETALIOB B IPUPOJAE M HKU3HEAEATENLHOCTH YeloBeKa M opraHusMoB. Kopposus IIK 1.2
BCIICCTB METaJLIOB: BU/bI KOPPO3UH, CIIOCOOBI 3aIUThI METAIIOB OT KOPPO3HH K 1.3
Hemeramnsl. OOmue ¢usnyeckue M XUMHUYECKHE CBOMCTBA HEMETaUIOB. THIHUYHBIE CBOWCTBA K 1.4
HemetaioB [V— VII rpynn. Knaccuduxaius n HomeHkIaTypa coeMHEHUH HeMeTaoB. KpyroBopoTsl MK 2.1
OMOT€HHBIX JIEMEHTOB B PUPOJIE K 2.2
XUMHUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHMYECKHX BEIIECTB (OKCHIIOB, THAPOKCUIOB, KUCIIOT, '
coJief u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB MPOCTHIX BEIIECTB, BOJAOPOIAHBIX COSINHEHHH, EE ;j

BBICHIMX OKCHUI0B U THAPOKCHUIOB

IIpakTHyeckue 3aHATHA

IIpakTyeckoe 3anaTHe S CoCTaBIEHUE YpaBHEHUN XMMUYECKUX pPEAKLUN C y4aCTHEM IMPOCTBIX U
CJIOKHBIX HEOPraHWYECKMX BEIIECTB: METAIJIOB W HEMETAJIOB; OKCHJOB METAUIOB, HEMETAUIOB H
aM(OTEpHBIX 3JIEMEHTOB; HEOPraHWYECKHX KHCJIOT, OCHOBAaHMH U aM(OTEPHBIX THUIPOKCH]IOB;
HEOPraHWYECKUX COJIEH, XapaKTEPU3YIOIINX UX CBOMCTBA.

PemieHne npakTUKO-OPUEHTHUPOBAHHBIX TCOPETUYECKHUX 3aJaHUM HAa CBOMCTBA, COCTAB, NOJYYEHUE H

15




0e30macHOe UCIMOJIb30BaHUE BAKHEHIIMX HEOPraHMYECKHMX BEUIECTB B OBITY M NPAaKTUYECKOH
NeSITeIbHOCTH YEJIOBEKA

Tema 3.3. OcHOBHOe coJiep:KaHue 2 OK 01
Unentuduxanus | JlaGoparopHbie 3aHATHS 2 OK 02
HCOPTaHMICCKUX | JagopaTopHoe 3anaTHe 2 «MaeHTHPHUKALINSA HEOPTAHMYECKUX BELIECTBY. OK 04
BCHICCTB PelieHne SKCIEPUMEHTAIBHBIX 3a7ad 10 XMMHUYECKMM CBOMCTBAM METAUIOB M HEMETALIOB, IO

PacloO3HABAHMIO U MTOJIYYECHUIO COCIMHEHUI METAJUIOB U HEMETAJUIOB. 5

Wnentudukanyss HEOPraHUYECKUX BEUIECTB C HCIOJBb30BaHUEM HX (PU3MKO-XMMUYECKUX CBOMCTB,

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

AQHUOHBI, HA KATUOH aMMOHUS
KoHnTpoabHasn .

CBolicTBa HEOPTaHUYECKUX BEILECTB 2
padora 2
Pa3nen 4. CTtpoeHue 1 CBOMCTBA OPraHUYECKHUX BElIECTB 24
Tema 4.1. OcHOBHOE co/iep:KaHue 4 OK 01
Knaccudpukanus, | Teoperuuyeckoe o0y4yenue 2 MK 1.1,
CTpOCHHE 1 [losiBneHne M pa3BUTHE OPTaHUYECKONW XUMUH Kak Hayku. [Ipenmer oprannueckon xumMun. Mecto u K 1.2
HOMCHKJIaTypa 3HA4YCHHUE OPTaHUYECKOW XUMHUH B CUCTEME €CTECTBECHHBIX HayK. MK 1.3
OpraHn4eCKux XHWMHYECKOE CTPOCHUE KAK IOPSTIOK COCIUHEHUS aTOMOB B MOJIEKYJIE COIVIACHO MX BaJCHTHOCTH. K 1.4
BCLIECTB OcHOBHBIE NOJIOKEHUSI TEOPUM XMMHUYECKOTO CTPOEHUSI OpraHudeckux coeauHeHuii A.M. Bytieposa. ’

VYriepoaHblii CKeNeT OpPraHWYecKOM MOJEKyJbl. 3aBUCUMOCTh CBOMCTB BEIIECTB OT XHMHUYECKOTO K21

CTpOEHHS MOJIEKYJ. MI30Mepus U U30MepHI. 2 K 2.2

[TonsiTue o QynkunoHanbHoil rpynne. Panukan. IlpuHuunel KiaccMQUKaMM — OpPraHUYECKUX IK 2.3

coequHeHUN. MexnyHapoiHas HOMEHKJIATypa W IPUHLUIBL HOMEHKJIATYPbl  OPraHUYECKUX I[IK 2.4

coenuaeHuil. [lonsTre 00 a3zoTcomepk amuxX COCAMHEHHUSX, OWOJOTMYECKHM AKTHBHBIX BEIECTBAX

(yriaeBogax, kupax, Oelkax M Jip.), BBICOKOMOJIEKYJSIPHBIX COEIMHEHHAX (MOHOMEp, MOJIUMeEp,

CTPYKTYpPHOE 3B€HO)

[MpakTnyeckue 3aHATHS 2

IIpakTnyeckoe 3anaTue 6 HoMmeHknaTypa OpraHM4eCKMX COEOUHEHMHM OTIEIbHBIX KJIACCOB

(HachlllIEeHHbIE, HEHACBHIIIEHHbIE U apOMaTHYEeCKHE YTIJIEBOJIOPOMAbI, CHUPTHI, (EHOJBbI, albJeTUJIbI,

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

OpraHMYECKHUX BELIECTB OTIENIbHBIX KJIACCOB, HUCIOJb3YyS HUX Ha3BaHUS [0 CHCTEMAaTUYECKOM H 2

TPUBUAIBHON HOMEHKIIAType (ITUJICH, alleTUIICH, TIUIepHH, (eHo, (opMaIbaeTu, YKCyCHast KUCIIOTa,

rmiyH). Pacdersr mpocteitmeit popMysibl OpraHUYECKON MOJICKYJIbI, UCXO/ISI U3 DJIEMEHTHOTO COCTaBa
0

(B %)
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Tema 4.2.
CpoiicTBa
OpraHUYECKUX
COETUHEHUN

OcHoBHOe coepKaHue

12

TeopeaneCRoe oﬁyqe}me

OU3NKO-XUMUYECKHUE CBOWCTBA OPraHUYECKUX COCIMHEHUH OTIENIbHBIX KJaccoB (0COOEHHOCTH
KJIaccu(UKauy 1 HOMEHKJIATYphl BHYTPH KJIacca; TOMOJIOTMYECKHH s U o01iast popmyIia; n3oMepus;
buznyecKkue CBOMCTBA; XUMHUYECKHE CBOMCTBA; CIIOCOOBI MOTYYESHHUS):

— IpeAeNbHbIE YIIIEBOAOPOb! (aJKaHbl M LUKJIOAJIKaHbl). ['opeHHMEe MeTaHa Kak OJUH U3 OCHOBHBIX
MCTOYHUKOB TEIIa B IPOMBIIIIEHHOCTH U ObITy. CBOMCTBA MPUPOIHBIX YIIEBOJOPOI0OB, HAXOXKICHUE B
[IPUPOJIE U IPUMEHEHHUE AJIKAHOB;

— HempelenbHbIe (QJKEeHbI, AalKUHbBl W QIKaJWEHbl) U apOMAaTUYECKUE YIIIEeBOJOpOIbl. [opeHue
alleTHJIEHA KaK HCTOUYHUK BHICOKOTEMIIEPATYPHOT'O IJIAMEHU JIJIsl CBAPKHU M PE3KU METAJUIOB

Kucnoponconepxaiue coenuueHus (COUpThl U (EHOIBI, KAPOOHOBBIE KUCIOTHI 1 APUPHI, AJIbIETU/IBI U
KETOHBI, JKUPBI, yIJIeBOAbI). I[IpakTHdeckoe NPUMEHEHHE JSTWICHIJIMKOIS, TJIMIEpHHA, (eHona.
[Ipumenenue ¢Gopmanpaeruaa, aneTanbAeTHAa, YKCYCHOM KHUCIOTh. MplUla Kak CONM BBICIIUX
KapOOHOBBIX KUCJIOT. MOIOIIME CBOHCTBA MbLIa

A3oTconepikale coeMHeHUs (AaMUHBl 1 aMUHOKHCIIOTHI, O€JIKH). BpICOKOMOJNIEKYIIpHbIE COEAMHEHMUS
(cuHTeTHYECKME ©  OMONIOTUYECKU-AaKTUBHBIC). MoHOMeEp, TMOJIUMEp, CTPYKTYpHOE  3BEHO.
[Tonmumepusanus 3TUICHA KaK OCHOBHOE HAIIPaBJIEHUE €r0 UCIIOJIb30BaHUS.

I'eHeTHYeCKas CBSI3b MEXAY KJIaCcCAMH OpraHMYECKUX COCIUHEHUM

HpaKaneCKue 3aHATHSA

IIpakTnyeckoe 3ansitue 7 CBOICTBa OPraHUYECKUX COETUHEHUM OTIENBHBIX KIacCOB (TpUBHAJIbHAS U
MEXyHapOo/AHas HOMEHKJIaTypa, XMMUYECKHE CBOICTBa, CIIOCOOBI MOTY4YEHNUs): IpeieNbHble (aJIKaHbl U
LUKJIOAJIKaHbl), HENpeJeNbHble (aJKEeHbI, aJKUHBI M aJIKaJIu€Hbl) U apOMaTHYECKHE YIJIEBOAOPOJIbI,
COHUPTH U (EHOJIBI, KAPOOHOBBIE KUCIOTHI U 3(PUPHI, alIbJAETUABI U KETOHBI, aMUHBl U aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHbIE COEIUHEHMs. 3aJaHusl Ha COCTaBJIEHUE YpaBHEHUN XMMMUECKHUX DPEaAKIHil C
y4acTHEM OPTaHUYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa M CTPOCHUS

CocraBneHue cxeM peakuuid (B TOM 4YHCIIE€ MO TMPEAJIOKEHHBIM I€NOYKaM MpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTIETbHBIX KJIacCOB, CIOCOOBI
UX TOJY4YeHHUS W Ha3BaHHME OPraHMYECKHX COEIUHEHU MO0 TPUBHAJIBHOM WM MEXIyHapOIHOU
CHUCTEMATUUYECKON HOMEHKJIIATYpE.
Pemenne npakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKUX 3aJaHUN Ha CBOWCTBA OpraHUYEeCcKUX
COEJIMHEHUI OTAEIBHBIX KJIaCCOB

JlaGopaTopHble 3aHATHSA

JlaGopaTopHoe 3ansitue 3 [IpeBpaiieHns OpraHnYeCKUX BEIIECTB TPU HATPEBAHUU.
[Tonydyenue 3THIIeHA U U3YYEHUE €r0 CBOMCTB. MOIETMPOBAHUE MOJIEKYJ U XUMUYECKUX MPEBpaICHUN

OK 01
OK 02
OK 04
IIK 1.1,
K 1.2
IIK 1.3
IIK 1.4
IK 2.1
K 2.2
K 2.3
K 2.4
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Ha OpUMEPE 3TaHa, OTUJICHA, allICTUJICHA U IP.

Tema 4.3. OcHoBHOe coJep:kaHue 6 OK 01
Vnentudurains | Teopermueckoe obyuenue 4 OK 02
OPTatMieciX buoopranuuecku uHeHus. llpumeHeHne u OHoOIOrHYecKas b BOI0B. OKucineHu OK 04
pPraHUYECKUE COEIUHE PUMCHEHHE OJIOTUYECKAst pPOJb YIJIEBOAO CIICHHE
BOTIECTB, HX YIJIEBOAOB — MCTOYHUK SHEPrUM JKUBBIX OpraHu3MoB. OO1acTM NPUMEHEHUS aMHUHOKHUCIOT. 5 IIK 1.1,
SHAtUCHHC 1 [IpeBpamienust OenkoB MU B opraHu3Me. buonorumveckuwe ¢(yHKIMU OenkoB. buonormdeckue IIK 1.2
ngMer HHe B (GyHKLUU XUpOB. Posib OpraHnyeckoil XMMHUM B pelIeHUH Ipo0JIeM MUIeBoi 6€30MacHOCTH K 1.3
nglglissgﬂgTBeHHoﬁ Ponbp opraHuueckoil XuUMUM B pELIEHUU MpoOJEM HHEPreTHUEcKOd Oe30IacHOCTH, B Pa3BUTHHU MK 1.4
eATETBHOCTH MeIULAHBL, CO3JaHAH HOBbIX MaTePHAJIOB, HOBBIX HCTOYHUKOB SHEPrUH (anmpTepHATHBHBIE UCTOYHHUKH K 2.1
HEIOBEKA sHepruu). OnacHOCTh BO3JEUCTBUSA HAa JKUBbIE OpPraHU3Mbl OPTraHUYECKUX BELIECTB OTAEIbHBIX 2 K 2.2
KJIacCcOB (YIJIEBOAOPOAbI, CHUPTHI, (PEHOJIbI, XJIOPOPraHUYECKUE IMPOU3BOAHBIE, AIbIETUABI U Ap.), '
CMBICJI ITOKa3aTelIsl NpeIebHO AONMYCTUMOMN KOHIIEHTPAIH 1K 2.3
JlaboparopHble 3aHATHUS 2 1K 2.4
JlaGopaTopHoe 3ansitue 4 MnenTudukanys opraHn4eckux COeIMHEHUN OTAEIbHBIX KJIACCOB
WnenTudukammsi OpraHMuecKuX COeTMHEHUI OTIEIbHBIX KJIACCOB (Ha MpUMepe allbJeTHA0B, KpaxMaiia,
YKCYCHOH KHCJIOTBI, O€IKOB M T.I.) C MHCIOJIb30BaHMEM UX (U3UKO-XUMHUYECKUX CBOICTB H
XapaKTepHBIX KauyeCTBEHHBIX peakuuil. [leHaTypauus Oenka mpu HarpeBaHuu. LIBeTHble peaxuuu 2
0enkoB. BO3HMKHOBEHHE AaHAINTHYECKOTO CHUTHANAa C TOYKM 3PEHUS XUMHMYECKHX IPOLIECCOB IMPHU
MPOTEKaHWU KaYeCTBEHHON PEaKINH, TO3BOJISIIOIIEN UACHTU(PUIIMPOBATH NPEASIOKEHHbIE OPraHUYeCKHe
BEIIECTBA
KonTpoubnas CtpyKTypa U CBOICTBa OPraHUYECKUX BEILIECTB 9
pa6ora 3
Paspean S. Kunernyeckue u TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX PeaKIui 4
CkopocTb OcHoBHOe coepKanue 4 OK 01
XHMpHceiix Teopernueckoe o0yueHue 2 OK 02
pEaKkmuu. IIK 1.1
XUMHYECKOE CKOpOCTb peakiiy, €€ 3aBUCUMOCTh OT pa3IMYHbIX (PAKTOPOB: MPUPOJIBI PEarMpYIOLINX BEIIECTB, ’
paBHOBeCHE KOHIEHTPALlUU pearupyroiX BEIIeCTB, TEMIIEPATyphl U IJIOUIAN PEAKIIMOHHOM TOBEPXHOCTH. K 1.2
TemnmnoBble 3¢ (eKThl XUMUYECKUX peakiuil. DK30- U SHAOTEPMHUUECKUE, PEAKIIUH. 1K 1.3
OO6patumocThb peakuili. XUMUYECKOE PaBHOBECHE U €r0 CMEIlleHHE 0] AEUCTBUEM Pa3IMYHBIX 2 [IK 1.4
(akTOpOB (KOHLIEHTpALHs PEareHTOB UM NMPOJYKTOB pEakiiy, JaBJICHHE, TEMIIepaTypa) A CO3JaHUs K 2.1
ONTHUMAJIBHBIX YCIOBUM MPOTEKaHU XUMHUYeCcKuX npoueccoB. [Ipunmun Jle [larense K 2.2
IK 2.3
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IIK 2.4

IIpakTH4ecKkue 3aHATHSA OK 01
IIpakTnyeckoe 3ansaTHe 8 Pemenne npakTHKO-OpUEHTHPOBAHHBIX 3a/IaHUH HA aHAIH3 (PAKTOPOB, OK 02
BJIMSIIOIMX HAa U3MEHEHHE CKOPOCTU XUMHUYECKOM peakiuy, B T.4. C MO3ULUHI I3KOJIOTUYECKH MK 1.1,
11€J1€C000Pa3HOro MOBEACHUSI B OBITY U TPYJOBOMU AESITEIBHOCTH B LIEISIX COXPAHEHUS CBOETO 370POBbs K 1.2
U OKpYXKarolleil pUpoIHON Cpebl. K 1.3
Pemenne npakTMKO-OpUEHTUPOBAHHBIX 3aJaHUI HA TpuMeHenue npuHiuna Jle-Illarense mis K 1.4
HaXO0’KJICHUs HalpaBJIEHUS CMEIIECHUS PaBHOBECUSI XMMUYECKON peakuK U aHaJIu3 GakTopoB, ’
BJIMSIIOLIMX HA CMEILLEHUE XUMUYECKOTO PaBHOBECHS K 2.1
K 2.2
IIK 2.3
K 2.4
Paznea 6. PacTBOpbI
Tema 6.1. OcHoBHOe coaep:xaHue OK 01
IonsTHe O Teopernyeckoe obyuenne OK 02
pactBopax PactBopenue kak gpusnko-xumuueckuit npormecc. PactBopbl. CriocoObl NPUTOTOBIEHUS PACTBOPOB. OK 07
PactBoprMocTs. MaccoBast 10J11 pacCTBOPEHHOT0 BemlecTBa. CMBICI TOKa3aTesl IPEAEIbHO K 1.1,
JOTTYCTUMOM KOHIIEHTPAIMU U €r0 UCIOJIb30BaHUE B OLIEHKE IKOJIOIMUECKO 0€3011aCHOCTH. MK 1.2
[TpaBuia HKOIOTHYECKH 11e1eCO00Pa3HOTo MOBEACHUS B ObITY U TPYIOBOM JEATEIBHOCTH B LIETSAX K 1.3
COXpaHEHHUsI CBOETO 3/I0POBbs U OKPYXKAIOLIEeH MPUPOIHON CpeIbl; ONACHOCTh BO3JAEHCTBHS HA KUBBIE K 1.4
OpraHU3MBbl ONPEJEIICHHBIX BELIECTB.
Pemennie npakTHKO-OPHUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI Ha PACTBOPHI, UCIIOIb3yEeMbIE B OBITOBOM 1 K 2.1
IIPOU3BOJICTBEHHON JEATEILHOCTH YEJIOBEKA 1K 2.2
IK 2.3
K 2.4
Tema 6.2. OCHOBHOE co/lepKaHue OK 01
Mccnenosanne JlaGopaTopHble 3aHATHS OK 02
CBOWCTB paCTBOPOB JladopaTropHoe 3ansiTue 5 «IIpuroroBieHue pacTBOpPOBY. OK 04
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[IpuroroBieHue pacTBOPOB 3aJJaHHOM (MaccoBOM, %) KOHIIEHTpaLUU (C TPAKTUKO-OPUEHTUPOBAHHBIMU IIK 1.1,
BOIIPOCAMU) U OIIPEJENIEHUE CPEbl BOJHBIX PACTBOPOB. K 1.2
Pemenue 3a1au Ha IPUTOTOBIIEHUE PACTBOPOB MK 1.3
[IK 1.4
K 2.1
IIK 2.2
IK 2.3
IIK 2.4
IIpodeccnonanbHO-OPHEHTHPOBAHHOE COlep:KaHMe (COaep:KaHNe NPUKJIAJTHOTO MOLYJIsI)
Paszpnen 7. Xumus B ObITY M IPOM3BO/ICTBEHHOM AeTeJIbHOCTH YeJI0BeKa OK 01
Xumust B ObITY U _|OcHoBHoe conepikanne OK 02
TIPOU3BOACTECHHOM Teopernueckoe o0yueHue 2 OK 04
ACATCILHOCTH Hogelilme 1ocTHXeHUs XMMUYECKON HAYyKU U XMMHUYECKOM TeXHOJoruu. Ponb xumuu B obecriedeHnu OK 07
HeJIoBeKa HKOJIOTUYECKOM, YHEPreTUUYECKOMN 1 MUILEBON 0€30MaCHOCTH, Pa3BUTUN MeIUlIMHbIL. [IpaBuia moucka u 2 IK 1.1,
aHamu3a XUMHMYecKOoW HMHGQOpManMM U3 pa3iMyHbIX HCTOYHUKOB (HaydHas M YydyeOHO-HayyHas K 1.2
JUTepaTypa, CpeicTBa MaccoBoi nHpopmaluu, cetb MIHTepHEeT) K 1.3
IIpakTuyeckue 3aHATHSA T1IK 1.4
IIpakTnyeckoe 3anaTue 9 Ilonck M aHanu3 KEHCOB O NPUMEHEHUM XHMUYECKUX BELIECTB MU K 2.1
TEXHOJOTHM ¢ y4yeToM Oyaymed mnpopecCHOHANbHONW JEeATENbHOCTH IO TEeMaM: Ba)KHEHIIHNe K 2.2
CTPOUTEIIBHBIE MaTepUallbl, KOHCTPYKIIMOHHBIE MaTepUalbl, KPaCKH, CTEKJIO, KEpaMHUKa, MaTEpUabl IS K 2.3
AJIEKTPOHHUKH, 4
IIpakTnyeckoe 3anaTue 10 HanHomarepuanbl, TEKCTUIbHBIE BOJIOKHA, MCTOYHHKH DSHEPruw, K 2.4
OpraHMYecKre U MUHepaibHble yI0OpPEHHUs], IEKaPCTBEHHbIE BEIIECTBA, OBITOBAS] XUMHUSL.
3ammra: IlpeacraBieHne pe3ynbTaToB pelleHus KeHcoB B opMe MUHU-IOKIIaJa C Mpe3eHTaluuen
IIpomexyTouHas aTTecTalMA M0 JUCHHUILINHE - TH(QPEepeHInPOBAHHBIN 3aueT 2
Bcero 72
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3.YcjoBus peanu3anuu NporpaMmsl 001eo0pa3oBaTe/bHONH TUCHUILTHHBI

Peanuzanus nporpaMMbl JUCHMIUIMHBI TpeOyeT HaIM4UUsl y4eOHOro KaOrHeTa « XUMHUSD.
3.1. TpeboBaHUsI K MUHMMAJIbHOMY MaTepPHAIbHO-TEXHUYECKOMY 00eceyeHuIo

O06opynoBaHue yueOHOT0O KaOHMHETA:

1) HaOOpHI MAPOCTEPKHEBBIX MOJICIICH MOJIEKYI,

2) MOJIETH KPUCTAUTMYECKHX PEIICTOK, KOJUICKIIMU TMPOCTBIX M CIOXKHBIX BEIIECTB M  KOJUICKIHH
MOJMMEPOB; KOJUICKITUS ITPOYKTOB IMEPETOHKHA HEPTH,

3) tabnuua Menzencesa,

4) wuHGOPMALMOHHBIE CTCH/IBI

5) yueGHbIC GHUIBLMBI,

6) umdpoBbic 00pa3oBaTEIBHBIC PECYPCHI.

TexHuueckue cpeicTBa 00y4eHus:

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

Ob6opynoBanue 1a00pPaTOPUH:

MeH3ypKH, MPOMBIBAIKH, CTEKIISTHHBIC MPOOUPKH, PE3NHOBBIC MPOOKH, HAOOP PEAKTUBOB, CTEKIISHHBIC
MAJIOYKH, INTATHBBI JUISI MPOOHMPOK, MEPHBIC IWIMHAPHI, BOPOHKU IUIACTMACOBBIC, CTYIIKA C MECTUKOM,
dapdopoBbie yamky, GUIBTPHI OyMa)KHbIC, ANEKTPOIUIUTKH, JIaOOpaTOpHBIE INTATHBBI, CIIUYKU, MPHOOpP A
MOJTyYCHHUS Ta30B (WU MPOOUPKA C Ta300TBOJHON TPYOKOIt), CKIISIHKH Ul XpPAaHCHUs PEaKTUBOB, Pa3IaTOYHbBIC
n0TKY; xuMudeckue crakansl (50, 100 u 200 mo); mmarenu; mepHbie npooupku (Ha 10—20 Mi1) 1 MEpHBIE KOOI
(25, 50, 100 1 200 mn), BomsiHas OaHS CTEKJISIHHBIE MAJOYKH; KOHUYECKHE KOJIObI jiisa TutpoBanus (50 u 100
MJI); MHAMKATOPHBIC IMOJIOCKH I ompeneneHus pH u cranmapTHas WHAWMKATOpHAS IIKajla, YHHUBEPCATbHBIN
MHauKaTop; nunetku Ha 1, 10, 50 mur , 1abopaTopHbIE BECHI

3.2. UuopmannoHHOe o0ecniedeHne peaju3aui NPOrpaMMbl.

3.2.1. OcHOBHBIE TeYATHBIE U3aHUSA

1. I'ycena, E. B. Xumus ansa CIIO : yueOHo-meroauueckoe nocodue / E. B. I'yceBa, M. P. 3uranmmuna, /I.
N. KynukoBa. — Kazanp : KazaHckuii HallMOHaJbHBIA HCCIIEAOBATENbCKUN TEXHOJOTMUYECKUI YHUBEPCHUTET,
2019.

2. Tadpuensa O.C. Xumust U1 podecCHii B CIeUaTbHOCTEH TEXHUYIECKOTO MpOoduiIs: yU4eOHUK I CTYI.

yupexnaenuit cpea. npod. odbpazosanus / O.C. T'abpuensn, U.I'. OctpoymoB. — 4-e usn., crep. — M.

N3narenbckuii meHTp «Akamemus» 2020

3.2.2. /lonoJHUTEJbHbIE HCTOYHUKH

1. CnagxoB u gp. Xumust i npodeccuil W CIeHMHATBHOCTEH TEXHUYECKOTO Tpoduiist (SJIEKTPOHHOE
npuioxenue). — M.,2017

2. INabpuensu O.C., OctpoymoB U.I'. Xumus uist npodeccuii u crnennaabHOCTENH eCTECTBEHHOHAYYHOTO
npoduns: ydeOHUK A CTYACHTOB MPO(ECCHOHAIBHBIX 00pa30BaTENbHBIX OpPraHU3allni, OCBAHBAIOIIIX
npodeccun u cienuaabHocTH CI1O. — M., 2017

3. I'a6bpuensn O.C. u ap. Xumus. Ilpaktukym: yde0. mocobue Ui CTYAEHTOB MPOQecCHOHATBHBIX
00pa3oBaTeNbHBIX OPraHU3aIliid, OCBanBarOIIMX rpodeccuu u cneruaisHoctu CI10. —M., 2017

4. I"a6bpuensn O.C., JIsicoBa I'.I'. Xumus. Tectsl, 3a1aun 1 ynpaxHeHUs: yueb. mocodue A CTyIeHTOB
poeCCHOHABHBIX 00pa30BaTEIBHBIX OPTaHU3aIlMiA, OcBanBaromuX npodeccuu u crnenuanbHoctu CIIO.
- M., 2017
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S. Epoxun HO.M., KoaneBa MN.b. Xumus ans mnpodeccuii M CrHEMUATBHOCTEH TEXHHUYECKOTO H
€CTECTBEHHOHAYYHOTO Tpoduiel: y4eOHMK Il CTYACHTOB NPO(EeCCHOHATBHBIX 00pa30BaTelbHBIX
opraHu3anyii, oceanBaronux npodeccun u cneuunansuoctu CI10.— M., 2016

3.2.3. UuTepHeT-pecypcbl

1. hvsh.ru — Xypran «Xumus B mIKOJIE».

2. https://postnauka.ru/themes/chemistry — nexiuu o xumuu Ha caiite [loctHayka. http://gotourl.ru/4780
(http://elementy.ru/)

Hayuno-nonynsipHbIi IPOEeKT «DJIeMEHTHI 00IBIION HayKuy ((PpU3uKa, XUMUS, MAaTeMAaTHKA, ACTPOHOMHSI, HAYKH
0 KU3HU, Hayku 0 3emiie). HoBocTH Hayku, KHUTH, HAYIHO-TIOMYJISIPHBIC CTaThH, JICKIIUHU, SHIUKIIOTICTUH.

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

Caiit nayuHo-nonyssipHoro xypHaina «llorenuuany. XKypnan uzgaércs ¢ 2005 r., ¢ 2011 r. — pazaen «Xumusi».
4. http://gotourl.ru/4785 (http://www.hij.ru/)

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

4. KoHTpPOJIb ¥ OLIeHKA Pe3yJIbTATOB OCBOCHUS! AU CHMIIIMHBI
KoHTpo/Ib U OLeHKA PAacCKPHIBAIOTCS Yepe3 YCBOCHHBIC 3HAHHUA M MPUOOpETEHHBIE OOYUYAIOIMIMMUCS

YMCHUSI, HampaBlIeHHbIE Ha (opMmupoBaHWE OOMIMX M MPOPECCHOHATBHBIX KOMIETeHIHNA. KommeTeHmun
JOJKHBI OBITH COOTHECEHBI C MMPEJIMETHBIMU PE3YJIbTaTaMHU.

Kon u
HauMeHOBaHHE
(¢popmupyembIX

KOMIIeTeHIu i

Paznen/Tema THbI OLEHOYHBIX MepPONPUATHI

Pa3nesn 1. OcHOBBI cTpOeHMA
BelllecTBa

OK 01 Crpoenue aToMOB| 1. Tect «CtpoeHue aTOMOB
XUMHYECKHX  DJEMEHTOB M |XMMHUYECKHMX DJJEMEHTOB U IpUpoJa
MIPUPOJA XUMUYECKOM CBSI3M | XUMUYECKOU CBS3M».

2. 3ajaun Ha COCTaBJIECHUE XUMHUUYECKHUX
dbopMyn BYXaTOMHBIX COEIWHEHUN
(okcunoB, Ccynb(UIOB, THAPUAOB U
T.IL.).

3. 3agaHuss Ha  HCHOJb30BaHUE
XUMUYECKOH CHMBOJIMKM M Ha3BaHHUU
COEIMHEHU N o HOMEHKJIaType
MEX1yHapOJIHOT O cor3a
TEOPETHUYECKOW M MPUKIATHON XUMUHU U
TPUBHUAIIBHBIX Ha3BaHUU IS
COCTaBIIEHUS XUMHUYECKHX  (PopMyn
JIBYXaTOMHBIX COEAMHEHUH (OKCHUIOB,
CyAb(QHIOB, TUAPUIOB U T.II.) U IPYTUX
HEOPraHUYECKUX COETMHEHUI
OTJIEbHBIX KJIACCOB

OK 01 Ilepnonnuecknit  3axkoH  u|l. Tect «Merannnaeckue /
OK 02 tabmuma J[.1. MenaeneeBa HEMETALTINUECKHE CBOMWCTBA,
AIEKTPOOTPHULATENIBHOCTh U CPOJACTBO K
ANEKTPOHY XUMHUYECKHX DJIEMEHTOB B
COOTBETCTBUE C HX JJIEKTPOHHBIM
CTPOCHHEM i MMOJIOXKEHUEM B

22



Koa n
HAHMeEHOBaHHE
(popmMupyembix

KOMIIeTeHIInii

Paznen/Tema Tunbl OEeHOYHBIX MEPONIPUATHIA

MEPUOIUYECKON CHUCTEME XHUMHMUYECKHX
anemenToB JI.1. MenaeneeBay.

2. [IpakTnueckue  3agaHus  Ha
YCTaHOBJICHUE CBSI3U MEXK]Iy CTPOCHUEM
aTOMOB XMMMYECKHMX DJIEMEHTOB U
MEePUOIUYECKUM HM3MEHEHHUEM CBOMCTB
XHUMHYECKHUX 9JIEMEHTOB H uX
COCIMHECHHUH B COOTBETCTBHUU  C
nosjoxkeHueM Ileproandeckoit cucreme.
3. [IpakTKO-OpHUEHTHPOBAHHbIE
TEOPETHUYECKUE 3aJ]aHUs Ha
XapakTepU3alHIo XHUMHYCCKHUX
3JICMCHTOB: «MeTanaeckue /
HEMeTaJJINYSCKHUE CBOICTBA,
AIEKTPOOTPHUIATEIIBHOCTD U CPOJICTBO K
AJIEKTPOHY XUMHUYECKHX 3JIEMEHTOB B
COOTBETCTBHE C HUX JJICKTPOHHBIM
CTPOEHUEM H MOJIOKEHUEM B
MEPUOINYECKON CHCTEME XMMHYECKUX
anemenToB .. Menaeneepay

KonTpoabsHnas pabora
«CTpoeHHe BellecTBa M XUMHYECKHUE
peakuum»

Pazgen 2. XuMuueckKue
peaxkiun

OK 01 Tunsl xumMuueckux peakuuid  |1. 3amaun Ha cocTaBiI€HHE YpaBHEHMM
OK 04 peaKiuii:

- COEJIMHEHUS, 3aMelleHus,
pasnokeHusi, 0OMeHa;

— OKHUCJIUTENbHO-

BOCCTAHOBUTEJIBHBIX peakuui C
UCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTO
OanaHca.

2. 3ajaun Ha pacyeT Macchl BEIECTBa
wim o0bEMa

ra3oB 10 HW3BECTHOMY KOJHUYECTBY
BEIIeCTBA, Macce MM 00BEMY OJHOTO
U3 yJacTBYIOIIMX B PEAKIMU BEIIECTB,;
pacy€Tsl

Macchl (00b€Ma, KOJIMYECTBA BEIIECTBA)
MPOAYKTOB pEAKIMH, €CIU OJHO U3
BELIECTB UMEET IPUMECH

DNEKTPONUTHYECKAS 1. 3amanus Ha COCTAaBJICHHE
IHUCCOIMAIAI M MOHHBIN [MOJIEKYJISIPHBIX M HOHHBIX PEAKIMHA C
o0MeH Y4aCTHEM KUCIIOT, OCHOBAaHUM U COJIEH,
YCTaHOBJICHHE U3MEHEHUS KHCIIOTHOCTH
cpenbl

2. JlaGopatopnas pabora "Twumbr
XUMHYECKHUX peakuui”




HAaHUMCHOBaHHE

Kon u

Pa3znen/Tema THunbl OEHOYHBIX MePONIPUATHI
(popmMupyembix
KOMIIeTeHIU
Pasnen 3. Crpoenne u|KoHTpoabHas padora
cBoiicTBa  Heopranmveckux |«CBoiicTBa HEOPTraHUYeCKUX
BelleCTB BelleCTB)
OK 01 Knaccugukanus, 1. Tect «HomeHnknarypa u Ha3BaHUE
[IK.1.1 HOMEHKJIATypa U CTPOCHHE|HEOPraHMYECKHX BEIIECTB HCXOMS U3
I1K.1.2 HEOPraHMYECKUX BEIIECTB UX  XHMHUYECKOM  (opMynbl  WIH
IK.1.3 COCTaBJICHUE XUMHUYECKOW (HOpMYIIbI
[IK.1.4 UCXOJsl W3 Ha3BaHUs BeIECTBA IO
IK.2.1 MEXKJIYHApOAHON WJIM  TPUBHUAIBHOU
I1K.2.2 HOMEHKJIAType».
[1K.2.3 2. 3ajayu Ha pacyeT MacCOBOM JIOJIH
[1IK.2.4 (Maccbl)  XMMHYECKOTO  3JIeMEHTa
(coenuHeHust) B MOJIEKYJIe (CMECH).
3.  Ilpaktuyeckue  3agaHus 1O
KIaccupUKallMi, HOMEHKIAType |
XUMHYECKHM dbopmyram
HEOPraHMYECKUX BELIECTB Pa3IMYHBIX
KJIACCOB.
4.  IlpakTtuyeckue  3aJaHus  Ha
orpezeNieHue XUMUYECKON aKTHBHOCTHU
BEIIECTB B 3aBUCHUMOCTH  BHJA
XUMHUYECKOMN CBSI3H u TUNA
KPUCTAJUIMYECKOU PELIETKH
OK 01 Ousuko-xumuueckue cBorcta|l. Tect «OCOOEHHOCTH XUMHYECKUX
OK 02 HEOPraHUYECKUX BELIECTB CBOMCTB OKCHJOB, KHCJIOT, OCHOBaHHH,
I[K.1.1 amM(pOTEePHBIX TUIPOKCUIOB U COJICH».
I1K.1.2 2. 3aaHusl Ha COCTaBJICHUE ypaBHEHUN
I1K.1.3 XUMHYECKMX pEakIuil ¢ ydacTueM
I1K.1.4 IIPOCTBIX M CIJIOKHBIX HEOPraHMYECKHX
IK.2.1 BEIICCTB: OKCHJIOB METAJIJIOB,
I1K.2.2 HEMETAJJIOB U aM(pOTEPHBIX HJIEMEHTOB;
[1IK.2.3 HEOPraHWYECKUX KHUCIIOT, OCHOBAaHUW U
[1IK.2.4 amM(pOTEepHBIX THIPOKCH/IOB,
HEOPraHUYECKUX coJen,
XapakTepU3yIIIUX HX CBOWCTBA U
CIOCOOBI OTYyYEHHUS.
3. [IpakTHKO-OpHEHTUPOBAHHBIE
TEOpeTUYECKHe 3aJaHusl Ha CBOWCTBA U
MOJTyYeHNE HEOPTAaHUYECKHIX BEIECTB
OK 01 Wnentudukamms 1. [IpakTHKO-OpHUEHTUPOBAHHBIE
OK 02 HEOPraHMYECKUX BEIIECTB 3aJJaHUs 10 COCTABJICHHUIO XUMHYECKHUX
OK 04 peakIuii ¢ y4acTHeM HEOPTaHHMYECKUX

BEIIECTB, HCIOJB3YEMBIX Ui  HX
UJIEeHTU(DUKAIIH.

2.JIaGopatopHas pabora:
“Unentuduxarms HEOPTaHUYECKUX
BeIIecTB”
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Kon u

HAHMEeHOBaHHUe N
Paznen/Tema Tunbl OEeHOYHBIX MEPONIPUATHIA
(popmMupyembix
KOMIIeTeHIU
Pasnen 4. Crpoenne u|KoHTpoabHas padora
cBOiicTBa oprannyecknx|«CTpoenne " CcBOMiCTBA
BellleCTB OPraHUYecKHX BellecTB
OK 01 Knaccudukanus, crpoenue u|l. 3amaHus Ha COCTaBICHUE Ha3BaHHMA
IK.1.1 HOMEHKJIaTypa OpraHUYECKUX|OPraHU4YEeCKUX COCAMHEHUI o
I1K.1.2 BELIECTB TPUBUAIBHON WJIM  MEXAYHapOIAHOU
IK.1.3 CHUCTEMAaTUYECKOM HOMEHKJIATYype.
[IK.1.4 2. 3ajaHus HAa COCTaBJICHUE IOJHBIX U
[1K.2.1 COKpAIIEHHBIX CTPYKTYPHBIX (OpMYyI
[1K.2.2 OpraHMYECKHUX BEIIECTB  OTAEIbHBIX
[1K.2.3 KJIACCOB.
[1IK.2.4 3. 3agauu Ha ompeneaeHre MPoCTeUILen
dbopMyInibl  OPraHUYEeCKOW MOJICKYIIbI,
MCXOJISI U3 DJIEMEHTHOT0 cocTaBa (B %)
OK 01 CaoiicTBa oprannyeckux|l. 3agaHus Ha COCTaBIEHHE YpaBHEHUN
OK 02 COeIMHEHUU XUMUYECKUX pEeaklMil C ydacTuem
OK 04 OPraHMYECKHX BEIIECTB HA OCHOBAHUH
IK.1.1 HX COCTaBa U CTPOCHUSI.
[1K.1.2 2. 3ajaHusl Ha COCTaBJICHUE ypaBHEHUU
I1K.1.3 XUMHUYECKUX peakuui,
[IK.1.4 WJUTIOCTPUPYIOLLIHUX XHMHYECKHE
[K.2.1 CBOMCTBA C y4E€TOM MEXaHU3MOB
[1IK.2.2 NpOTEKaHUs  JAHHBIX  peaKuuil |
[1IK.2.3 FEHETUYECKOM  CBS3M  OPraHMYECKHUX
[IK.2.4 BEIIECTB Pa3HbIX KIIACCOB.
3. PacuerHble 3ajauM 1O ypaBHEHHUSIM
peakuuMii ¢ y4acTHEM OpPraHMYEeCKHUX
BELIECTB.
4. JlabopaTopHas pabota
“IIpeBpalieHuss OpraHM4YEeCKUX BEILIECTB
IIpY HarpeBaHuu"
OK 01 Unentuduxamnus 1.IIpakTMKO-OpUEHTUPOBAHHBIE
OK 02 OpPraHMYEeCKHX BEIIECTB, WX |3aJaHUs MO COCTABICHHI0 XUMHUYECKUX
OK 04 3HAUEHHE M NPUMEHEHUE B|pEaklMil ¢ Y4YaCTHEM OpPraHUYECKUX
[IK.1.1 OBITOBOM M MPOU3BOJICTBEHHOM |BEIIECTB, B T.4Y. UCIOIB3YEMBIX IS UX
[IK.1.2 NEeATEILHOCTH YeI0BEKa UACHTU(DUKAITIH B OBITY )5
IK.1.3 MIPOMBIIIIIICHHOCTH.
[IK.1.4 2.Jlaboparopnas pabota:
[K.2.1 “Unentuduxanus OpPraHUYECKUX
I1K.2.2 COETMHEHUH OTAENbHBIX KJIaccoB”
I1K.2.3
[K.2.4
Pazgen 5. Kunernueckue u
TepMOJIHMHAMHYECKHUE
3aKOHOMEPHOCTH
NpoTeKAHUS XUMHYECKHX
peaxuuit
OK 01 Cxopocts XuMH4ecKuXx | [ I[pakTHKO-OpUEHTUPOBAHHBIE
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Kon u

HAaMMEHOBaHUe N
Paznen/Tema Tunbl OEeHOYHBIX MEPONIPUATHIA
(popmMupyembix
KOMIIeTeHIU
OK 02 peakuuil. XHMMHMYECKOE |[TEOPETUYECKUE 3alaHMsl Ha aHAIN3
[K.1.1 paBHOBeCHE (bakTOpoB, BIUAIONIUX HAa U3MEHEHHE
I1K.1.2 CKOpOCTH XUMUYECKON peaKLuu.
IK.1.3 [IpakTUKO-OPUEHTUPOBAHHBIE 33JIaHUSA
[IK.1.4 Ha  npuMeHeHue  npuHuuna  Jle-
[IK.2.1 [ITaTense IS HaXOXICHUS
[IK.2.2 HalpaBJICHUS CMEIICHUS pPaBHOBECUA
T1IK.2.3 XMMHUYECKOM  peakuud W aHalu3
[1IK.2.4 (akToOpoB, BIUSIONUX HA CMEIICHUE
XUMHUYECKOTO pPaBHOBECUS
Pa3zgen 6. PacTtBopnl
OK 01 ITonsTHE O pacTBOpax 1. 3anauun Ha  [PUTOTOBJIICHHUE
OK 02 pPacTBOpOB.
I[K.1.1 2. [IpakTuKO-OpHUEHTUPOBAHHbIE
IK.1.2 pacueTHbIe 3a/laHus Ha JUCIEpPCHBIC
IK.1.3 CUCTEMBI, UCIIOJIb3yEMbIE B OBITOBOH U
[IK.1.4 MIPOU3BOJCTBEHHOMN JeATEeIIbHOCTH
[IK.2.1 YesoBeKa
[1K.2.2
[1IK.2.3
[IK.2.4
OK 01 Hccnenosanue cBoiicTB|JIabopaTopHas pabota
OK 04 pacTBOpOB “[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 (¢ y4yerom Oyayuiei
Xumus B ObITY U |npodecCHOHATBHOM 1esITeIbHOCTH)
MPOU3BOACTBEHHOI
AeATeIbHOCTH Ye10BeKa
OK 01 Xumust B OBITY u|Keiic (c y4eToM Oymymei
OK 02 IIPOU3BOJCTBEHHOMN npodeccuoHaTbHON 1€ TEIILHOCTH )
OK 04 JIETEIIbHOCTH YEJIOBEKA Bo3MoOXHBIE TEMBI KEHCOB:
OK 07 1. [Toremnenue KJIMMaTa u
IK.1.1 BBICBOOOK/IEHHE Ta30BBIX THAPATOB CO
IK.1.2 JTHA OKeaHa.
IK.1.3 2. bynymwue wMarepuansl Uisl aBHa-,
I1K.1.4 MaIuHO- ¥ IPUOOPOCTPOCHHUS.
[IK.2.1 3. HoBeie Marepuanbl IJis COJHEYHBIX
I1K.2.2 Oarapeil.
I1K.2.3 4. JlexkapcTBa Ha OCHOBE PaCTUTEIbHBIX
[1K.2.4 IpernapaToB
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