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1. OBIIASI XAPAKTEPUCTUKA IPUMEPHOM PABOYEN ITPOT'PAMMBbBI
OBIIEOEPA3OBATEJABHOM JUCHUILIUHBI «XUMUSI»

1.1. MecTo IMCHUILVIMHBI B CTPYKTYpe OCHOBHOI TmpodeccuoHaIbHOI
o0pa3oBaTeIbHOI MPOrpaMMbl

Oob1eoOpa3oBaTenbHas AUCHUILTHHA « XUMUS» U3ydaeTcss Ha 0a30BOM YPOBHE B
o0mieoOpa3oBaTeIbHOM IUKIE Y4YeOHOro IJJaHa OCHOBHOM MpodeccnoHaNnbHON
00pa30BaTENbHOM MTPOrPAMMBI.

TpynoeMKOCTh TUCIMIUIMHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIIsieT 72 4aca,
13 KOTOphIX 64 dyaca — 0a3oBbI MOaynb (6 pasfaenoB) U 8 4yacoB — MPUKIIATHOMN
Moayib (1 paszzmen), BKIIIOYAIOMIMKA NPAKTUKO-OPUEHTUPOBAHHOE  COJEpP’KaHUE
KOHKPETHON NpOo(eCCUu Win CIEeIHATbHOCTH.

[IpuknagHOii MOIyJb BKIIOYAET OAWH pasnen. Pasmen 7 «Xumus B OBITY H
NPOM3BOJACTBEHHOW  JEATENBHOCTH  YENOBEKa»  peamusyercss A BCeX
npodeccuil/crenuaibHOCTe Ha MaTepuaie KEMCOB, CBA3AHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0O U OILIGHKOM  TOCJIENCTBUI  OBITOBOM W  MPOM3BOJCTBEHHOMN
NESATENIbHOCTH, 1O  OTpacisiM Oyaymed npoecCHOHaIbHOW  JI€ATEIbHOCTH
oOydJarommxcs.

[leprog  oOyueHuss W  pacmpeieneHHe IO  CEeMeCcTpaM  OmpeessieT
oOpa3oBaTenpHasi OpraHU3allMs CAMOCTOATEIBHO, C YYETOM JIOTUKH (HOPMHUPOBAHHS
OpPEIMETHBIX  PEe3yNbTaToB, OOmMX HW  Mpo(ecCHOHANBHBIX  KOMIIETEHIIUH,
MEXMPEAMETHBIX CBS3€M C JPYTrMMH AUCHUILIMHAMH 0O0IIe00pa3oBaTenbHOTO U
o01enpodeccHoHaIbHOTO IUKIIOB Yy4eOHOTO TIIaHa.

1.2. e u muIaHupyeMble Pe3yJbTaThl OCBOCHUS AUCIHUTIIUHBI

1.2.1. lean u 3aga4m JUCUUIJINHBI

dopmupoBaHUE Yy CTYACHTOB MPEICTABICHHUS O XUMHYECKOW COCTaBIISIFOIICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpPA KaK OCHOBBI MPUHSATHS PEIICHUHN B )KU3HEHHBIX
Y TIPOM3BOJICTBEHHBIX CUTYaIIUAX, OTBETCTBEHHOTO MOBEACHUS B IPUPOJTHOM Cpejie.

3ajaum JUCUUIINHBI:

1) chopmupoBaTh NOHMMAaHHE 3aKOHOMEPHOCTEM MPOTEKAHUSI XUMHUYECKHX
IPOLIECCOB U SIBJICHUM B OKPYXKArOILIEH cpelle, LEJIOCTHOM HAYyYHOW KapTUHBI MHUpA,
B3aMMOCBSI3M M B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBIATH (OPMYJIbl HEOPTaHMYECKUX U OPTaHMYECKHX
BCIIIECTB, YPABHEHUS XUMUYCCKUX PEAKIIUN, OOBSICHATH UX CMBICI, HHTEPIIPETUPOBATH
PE3yNbTaThl XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopmupoBaTh  HaBBIKM  TPOBEACHUS  MPOCTEHIINX  XUMHUYCCKHX
HKCMEPUMEHTAIbHBIX ~ HCCIEIOBAaHUM ¢  COONIIOJIGHUEM TMpaBuil  OE30MacHOTO
oOpaIieHus ¢ BEIeCTBaMu U JIA0OpaTOPHBIM 000PYI0BAHUEM;



4) pa3BUTH YMEHHS HCIOJIb30BaTh WH(OpPMAIUMI0O XWMHUYECKOTO XapakTepa W3
Pa3IMYHBIX UCTOUYHUKOB,;

5) chopmupoBaTh yMEHUSI POrHO3UPOBATH MOCIEACTBUS CBOCH NEATEILHOCTH U
XUMHUYECKUX MPUPOJIHBIX, OBITOBBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH TOCTHDKCHHH XWMHUUYECKOW HAyKUA U
TEXHOJIOTHH JIJIs1 pa3BUTHUS COITMATBHON 1 TIPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyemblie pe3yJbTAThl OCBOCHHS 001Ie00pa3oBaTe/IbHON AUCHUILIMHBI B cooTBeTcTBMU ¢ PI'OC CIIO un

Ha ocHoBe PI'OC COO

Koa n IInanupyemsle pe3yJbTaThl 0CBOCHHS AU CHUILIHHBI
HAUMEHOBaHU
e

¢popmupyembIx O6ume’ JIMCHMIIMHAPHBIE

KOMIIeTeHI il

OK 01. B yacTu Tpy10BOro BOCIIMTAHUS: - BJQJETh CHCTEMOM XHMMHUYECKMX 3HaHMH, KOTOpas BKIIIOYAET:

Bribupats - TOTOBHOCTb K TpYyJy, OCO3HAHUE LEHHOCTU | OCHOBOIIOJAralOUIMe MNOHATHUS (XUMHYECKHH 3JIEMEHT, aTOM, 3JIEKTPOHHAs

Croco0bl MacTepcTBa, TPYA0Ir00ue; o0oJsiouKa aToma, s-, p-, d-3JIEKTPOHHBIC OPOUTAIM AaTOMOB, HOH, MOJICKYJIA,

pelleHus 3a1a4 | - TOTOBHOCTh K  AKTUBHOM  J€SATENBHOCTU | BAJIEGHTHOCTb, AJIEKTPOOTPULATEIBHOCTh, CTENEHb OKUCICHMS, XUMHUYECKas

npodeccuoHan | TEXHOJOTMUYECKOW U COLMAIbHON HAlpaBIEHHOCTH, | CBSI3b, MOJIb, MOJISIpHAas Macca, MOJIAPHBIA O00bEM, YIJIEpOJAHBIM CKeJerT,

BHOMU CIIOCOOHOCTh ~MHHULIMMPOBATh, IIJIAHUPOBATh MU | (QYHKUMOHAJbHAS TPYIIA, paguKaj, U30MEpHs, U30MEPbl, TOMOJOTNYECKUI

JESITEIbHOCTH | CAMOCTOSTENIBHO BBIMOIHATh TAKYIO AEATEIBHOCTD; | psi, TOMOJOIH, YIJI€BOJOPO/bl, KUCIOPO- U a30TCOAEPIKAIINE COSAUHEHMS,

IIPUMEHUTENbH | - MHTEpEC K pPa3IMYHBIM cepam | OMOIOTMYECKH aKTHUBHbBIE BelllecTBa (YIJIEBOABI, JKUPBI, OEIKH), MOHOMED,

0 K Pa3JIYHbIM | IPO(eCcCHOHATBHOMN NeATeTbHOCTH, [IOJIUMEP,  CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE  COEIUHEHUS,

KOHTEKCTam OBjaseHne  YHHBEPCAJIBHBIMM  Y4eOHBIMHU | KDUCTAJUIMYECKAs PEUIETKA, THUIbl XMMHUYECKHUX DPEAKIUN (OKUCIUTEIbHO-
NMO3HABATEJIbHBIMH AeHCTBUAMMU: BOCCTAHOBUTEIIbHBIE, 3K30-U 3HJO0TEPMUYECKHE, PEaKLIMd HOHHOIO OOMeHa),
a) 0a30Bble JIOTHYECKHUe eliCTBHSA! pacTBOp, JIEKTPOJUTHI, HEINEKTPOIUTHI, SJIEKTPOIUTHUECKAs THUCCOLMALINS,
- CaMOCTOSITEJIBHO (bopMynHMpoBaTh U | OKHCIIUTEINb, BOCCTAHOBUTEND, CKOPOCTh XUMHUYECKOM pEaKLMU, XUMUYECKOE
aKTyaJIu3upoBaTh MpoOJIEMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUUM M  3aKOHBI (TEOpUS XHMMHUYECKOTO CTPOECHUS
BCECTOPOHHE; oprannueckux BeniectB A.M. byriepoBa, Teopus 3JIEKTPOJIUTUYECKON

- YCTaHaBJ'II/IBaTB CYHICCTBGHHBII)'I HpI/IBHaK NN
OCHOBaHUs JJsl CpaBHEHUS, KIAacCUPUKAIMHU U
00001IeHNS;

- ONpeneisTh IeNd JeSTeNbHOCTH,
napaMeTpH nu KpI/ITepI/II/I UX JOCTHIXCHHUA,

3aJaBaThb

nuccouuranuu, nepuoanyeckuil 3akon [[.M. MenneneeBa, 3aKOH COXpaHEHUS
MaccChl), 3aKOHOMEPHOCTH, CUMBOIIMYECKUN S3BIK XMUMHH, (PAKTOIOTUUECKUE
CBEJICHUS O CBOWMCTBAaX, COCTaBe, MOJYYEHUH U O€30MaCHOM HCIIOIh30BaHUH
BOXHEHIINX HEOPTaHMYECKUX U OPraHWYecKUX BEHIECTB B OBITY U
MIPAKTUYECKON JIEATETLHOCTH YEJIOBEKa;

! YkasblBatoTca AMUHOCTHBIE M meTanpeameTHble pesynbtaTbl U3 PrOC COO (B nocneaHen peaakumu ot 12.08.2022) B otrnaronsHoit dopme, popmmpyemble obuieobpasoBaTebHOM

ANCUUNANHON

2 .
OvcumnanHapHble (NpegMeTHble) pe3ynbTaThl YKas3biBalOTCA B COOTBETCTBUM C METOAMKON NpenofaBaHua AUCUMNINHDI




- BBISBISTH 3aKOHOMEPHOCTH W TPOTHBOPEYUS B
paccMaTpUBAEMBIX SIBJICHUSIX;

- BHOCHUTh KOPPEKTHBBI B  JESTEIBHOCTD,
OLICHUBATh COOTBETCTBUE pPE3YJIbTATOB LEJSIM,
OIICHUBATh PUCKHU MOCIEACTBUH JESITEIILHOCTH;

- pa3BUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUN
YKU3HEHHBIX TIPOOJIeM

0) 0a30BbIe HCCJIeI0BaTEeIbCKUE TeCTBUS:

- BIAJCTh HaBBIKAMHU YYEOHO-MCCIIEAOBATEIIbCKOM
u MIPOEKTHOMN NeSITeNbHOCTH, HaBbIKAMU
paspetnieHus rnpoodiuem;

- BBISBIATh NPUYMHHO-CICICTBEHHBIC CBS3H H
aKTyaJIM3UpOBaTh 3a/1a4y, BBIABUTATH THIIOTE3Y €€
pelieHus, HAXOAWTh apryMeHThI TUISE
JIOKa3aTelIbCTBA CBOMX YTBEP)KIACHHM, 3a7aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS;

- aHAJIM3UPOBATh TOJYUYECHHBIE B XOJI€ PEIICHUS
3a/la4il pe3yNbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh H3MEHEHHE B
HOBBIX YCIIOBUSIX;

- YMETh MEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO U
MPAKTHYECKYIO 00JIaCTH KUZHEICATEIbHOCTH;

- yMeThb WHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MPEeIMETHBIX 00IacTel;

- BBUIBUTaTh  HOBBIE  HJIEH,
OpPUTHHAIILHBIC TTOJAXO0/IbI U PEIICHUS;
- CIMIOCOOHOCTh UX UCIOJIb30BAHUS B
MO3HABATENILHOMN U COIMAIbHOM MPaKTHUKE

npeaiaraTh

- YMETb BBIABIATH XapaKTEPHbIE IIPU3HAKK M B3aUMOCBA3b H3Y4YCHHBIX
MOHSTHH, IPUMEHATH COOTBETCTBYIOILNE MOHATHS IPU ONIMCAHUU CTPOCHUS U
CBOMCTB HEOPIaHMYECKUX M OPraHMYECKUX BEIIECTB M HUX IMPEBPALLECHUN;

BBISIBJIATH ~ B3aWMOCBSI3b ~ XUMHUYECKMX  3HAHMM C  MOHATUAMH U
MNpEaACTaBJICHUAMU JPYTIUX CCTCCTBCHHOHAYYHBIX ITPECAMCTOB,

- yYyMETh HCIOJb30BAaTh HAWUMEHOBAHMS  XMMHMYECKUX  COEOUHEHUU
MEXKJIYHApOAHOTO COK3a TEOPETUYECKOW W MPUKIAAHOM XUMHH U

TPUBMAJIbHbBIE Ha3BAHUS BaXXHEHUIIMX BEIIECTB (3TUJIECH, alleTUIIEH, TJIULEPHH,
¢denon, Qopmanpaerus, YyKCyCHas KHCIOTa, [JIMIMH, YrapHbli ras,
YIJIEKUCHBIN ra3, aMMUaK, raiieHas U3BeCThb, HETalleHas U3BECThb, TUThEBAs
colla W JPYTUX), COCTABIATH (HOPMYJIbl HEOPTaHWYECKHX M OPTaHUYECKUX
BEIIECTB, YPaBHEHHUs XUMHUECKUX pPEAKIMUH, OOBACHATH HX CMBICIT,
MOJITBEPK1aTh XapaKkTepHbIe XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOILMMHU JKCIIEPUMEHTAMHU U 3aIUCAMU YPABHEHUN XMMHUYECKHUX
peaKuuii;

- YMETb YCTaHaBIUBAaTb IPHHAJICKHOCTb HM3YyYEHHBIX HEOPIaHUYECKUX H
OpraHMYECKUX BEIIECTB K OINpPENIEICHHBIM KJaccaM U IpylrnaM COeIMHEHUH,
XapaKTepU30BaThb HUX COCTaB M BAKHEHIIME CBOWMCTBA; ONPEACIATH BHIbI
XUMHUUYECKHX CBA3€H (KOBaJEHTHAasl, NOHHAs, METaUINYeCcKasi, BOJIOPOAHAs),
TUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KJIacCU()UIUPOBATh XUMHUECKUE
peaxkuuu;

- copMupoBaTh NpPEACTABICHUSA: O XHMMHYECKOM  COCTaBIsIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHpa, POJM XUMHUHU B IO3HAHUM SIBJICHUU
npuposl, B (OPMUPOBAHMM MBIIICHUS U KYJIbTYphl JIMYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOIUMON JJIsi PEeLICHUS MPAKTUYECKUX
3a7ja4 M 9KOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 370POBBIO U
MPUPOAHON Cpelie;

- YyMETh HPOBOJIUTH pacueThl MO XMMHUYECKUM (opMyiaM U ypaBHEHHUSM
XUMHYECKMX  peakuMid ¢  HCMNONb30BaHUEM  (U3HUECKUX  BEJIUYMH,
XapaKTepU3YIOIIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnibHBIE YCJIOBHUSI) Ta30B, KOJMYECTBA BEIIECTBA; MCIIOIb30BATh
CUCTEMHbBIE XMMHMUYECKHE 3HAHWS A NPUHATHS PEUIEHHH B KOHKPETHBIX
’KU3HEHHBIX CUTYallUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM




OK 02.
Hcnonb3oBath
COBPEMEHHBIC
CpeacTna
TIOWCKa,
aHaJu3a u
UHTEPIIPETAINN
uHpopmanuu u
UH(POPMALMOHH
bI€ TEXHOJIOTHH
JUIs
BBITIOJTHEHUS
3a1a4
npodeccuoHal
bHOU

eI TENIbHOCTH

B 00s1acTHLIEHHOCTH HAYYHOI'0 MIO3HAHUS:

- chOpMUPOBAHHOCTH MHUPOBO33pEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAyKM U OOILIECTBEHHOW MPAKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIbTYD,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOETO MecTa B
HOJIUKYJIbTYPHOM MUPE;

- COBEpPIICHCTBOBAHUE SI3bIKOBOM M YHMTATEIbCKOU
KYJIBTYpbl KaK CpE/ICTBAa B3aUMOJAECUCTBUS MEXITY
JIOJIbMU U TTO3HAHUS MUDA;

- OCO3HaHHWE I[EHHOCTH Hay4YHOW JeSTEeIbHOCTH,

TFOTOBHOCTh ~ OCYILECTBJIATH  IPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITENIbHOCTD
UH/IMBUYaJIHO U B TPYIIIIE;

OBinageHne  yHUBEpPCAJIbHBIMH  Y4eOHBIMH

NMO3HABATEJIbHbIMHU AeHCTBUIMMU:

B) pabdora ¢ nungopmanueii:

- BJaJIeTh HAaBBIKAMU TONy4eHUs MHPOpMAIMH U3
UCTOYHUKOB DPAa3HBIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIIATh NOUCK, aHAJIN3, CUCTEMATHU3ALMIO U
MHTEPIIPETALNI0O UHPOPMALIMK Pa3IUYHbIX BUJIOB U
(bopM npecTaBIeHUS;

- co3JaBaTh TEKCThl B pa3MYHBIX (opMarax ¢
y4eTOM Ha3HadyeHus MHQOpManUu U LEJIEBOH
ayIUTOpUH, BBIOUpas ONTHUMAJbHYIO  (QopMy
NPEeJCTaBICHNS U BU3yaIH3alUH;

- OIIEHMBAaThb JOCTOBEPHOCTb, JIETUTUMHOCTb
UHpOpPMAlLlUU, €€ COOTBETCTBHE IPAaBOBBIM U
MOpaIbHO-ITHUYECKUM HOpMaM;

- HUCHOJb30BaTh CpEeACTBA HH(POPMAIMOHHBIX U
KOMMYHUKAIIUOHHBIX TEXHOJOTMH B peLIeHUH
KOTHUTHUBHBIX, KOMMYHUKATHBHBIX u
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJEHHEM
TpeOOBaHUI SPTrOHOMHKH, TEXHUKH 0€30TMaCHOCTH,

- yMeThb IUIAHUPOBaTb W  BBIIOJHATH XUMHUYECKUH  HKCIEPUMEHT
(mpeBpailleHusi OpPraHWYEeCKUX BEUIECTB IIPH HArpeBaHUU, IOIYYCHHE
ATWJIEHA U U3YyYEHUE €r0 CBOWCTB, KAUECTBEHHBIE PEAKIUM HA aJabAECTUIbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB IpH HarpeBaHuH,
[[BETHBIC pPEAaKUUU OCNKOB; TMPOBOAUTh pEAKIMH HMOHHOTO OOMeHa,
OTIpEeNATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIE peaklUu Ha cylbdart-,
kapOOHAaT- M  XJOPUA-aHHOHBI, HAa  KAaTHOH aMMOHHS;,  pemaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMH TEXHHKH O€30MacHOCTH MpH OOpamieHuH ¢
BellecTBaMH U J1a00OpaTOPHBIM O0OPYIOBaHHEM; MPEACTABIATh PE3yIbTAaThl
XUMHUYECKOI'0 IKCIIEPUMEHTA B (POpME 3aMUCH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHUPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- YMETh aHAJTM3UPOBATh XUMUYIECKYIO HH(POPMAITUIO, TTOIY4aeMYIO U3 Pa3HbIX
HCTOYHUKOB (CpeACTB MaccoBoi nHpopmanuu, cetb IHTepHET u Apyrue);

- BIAJAECTb OCHOBHBIMHM METOJAaMM HAy4yHOTO TIIO3HAHMUS BELIECTB W

XUMHUYECKUX  SIBJCHWM  (HaOmoJeHue,  HM3MEpeHHe,  IKCIEPUMEHT,
MOJICIIUPOBAHUE);

- YMEThb TPOBOAUTH PACUeThl MO XMUMHUYECKUM (OpMyNIaM U YpaBHEHUSIM
XUMHWYCCKUX peaKuMﬁ C HUCITOJIB30BAHUEM (1)I/ISI/I‘ICCKI/IX BCJIMYHNH,

XapaKTepU3YIOIUX BEIIEeCTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObemMa
(HOpMasnbHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BELIECTBA; MCIIOJIb30BATh
CHUCTEMHbBIE XMMHMYECKHE 3HAHWS A NPUHATHS PEUICHHM B KOHKPETHBIX
JKU3HCHHBIX CUTYyalluiaX, CBA3aHHBIX C BEIICCTBAMHA U UX ITPUMCHCHUEM




THTHUEHBI, PECcypcocOepekeHHsl, TPABOBBIX H
TUYECKMX  HOPM, HOpPM  HH(POPMAIMOHHON
0€30I1aCHOCTH;

- BJIaJICTh HABBIKAMH PACIIO3HABAHUS U 3AIUTHI
uHpopManuu, nHHOPMAITMOHHOH 0€30IMacHOCTH
JUYHOCTH,

OK 04.
OddexTuBHO
B3aUMO/ICHCTBO
BaTh U
pabortats B
KOJUJIEKTHUBE U
KOMaHJ1e

- TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOATEJIbHOCTH U CAMOOIIPEIEICHHUIO;
-OBJIaJICHUE HaBbIKAMH y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOM U COLMAIbHOU
JIeSITeIIbHOCTH;

OBaanenue YHHBEPCAJIbHBIMHA
KOMMYHHUKATHBHBIMHU AeHCTBUAMMU:

0) coBMecTHasl 1eATeJIbHOCTD.

- TIOHMMAaThb W WCIOJI30BaTh IPEUMYIIECTBA
KOMaHJAHOW ¥ UHIMBUyaJIbHOU paboThI;

- TNPUHUMATh LEIW COBMECTHOM JIEATEIbHOCTH,
OPraHu30BbIBaTh U KOOPAWHHUPOBATH JEUCTBUS I10
€¢ OCTIDKCHHUIO: COCTaBIIThH IIIaH JICHCTBHIA,
pacrpenensaTb pojid C y4eTOM MHEHUN YYACTHUKOB
00CyX1aTh pe3yJbTaThl COBMECTHOUW pabOTHI;

- KOOPJMHUPOBATb U BBHINONHATH pPabOTy B

YCII0BHUAX pc€ajbHOrO, BUPTYAJIbHOI'O u
KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHH;
-  OCYHIECTBJIATH IMO3UTHUBHOC CTPATErHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTYyalUsX, MPOSIBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBJ1ajieHHe YHHBEPCAJbHBIMH PeryJasTHBHbIMH
NeMCTBUAMMU:

I') NPUHATHE ce0sl M APYTUX JIKO/Ieii:

- IPUHUMATh MOTUBBI U APTYMEHTHI APYTHX JIIOICeH
MIPU aHAJIM3€ PE3yJIbTATOB AEATEIbHOCTH;

- MPU3HABATh CBOE MPABO U MPABO APYTUX JIOAEH

- yMeTb IUIAaHUPOBaThb M  BBIIOJHATH XUMHUYECKHUH  OKCIIEPUMEHT
(mpeBpailleHusT OPTraHWYEeCKUX BEUIECTB IMPH HArpeBaHUU, IOIYYCHHE
ATHJIEHA U U3YyYEHUE €r0 CBOMCTB, KAUYECTBEHHBIC PEAKIMH HA ajbJAETUbI,
Kpaxmall, YKCYCHYIO KHCIIOTY; JeHaTypanusi O€NKOB NpH HarpeBaHuw,
[BETHBIC pPEAaKIWU OCNKOB; TPOBOAWUTH pEAKIMA HMOHHOTO OOMeHa,
OTIPEIeNIATh CPeAy BOAHBIX PACTBOPOB, KAUECTBEHHBIC peaKlUu Ha cylbdart-,
kapOOHAT- ®  XJOPUA-aHWOHBI, HAa  KAaTHOH  aMMOHHS;,  pemaTh
AKCIIEpUMEHTAJIbHBIE 3aaun 1o TeMaMm "Metamel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWJIaMH TEXHUKH O€30MacHOCTH MpH OOpamieHuH ¢
BEIIECTBAMH U JIAOOPATOPHBIM O0OPYAOBAaHUEM; IMPEACTABIATh PE3YIbTATHI
XUMHUYECKOT0 SKCIIEPUMEHTA B (JOpME 3aMHUCH YPaBHEHUH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIupOBaTh BHIBOJIBI HA OCHOBE 3THUX PE3yJIbTAaTOB




Ha OIIMOKMU;
- pa3BUBAThH CIIOCOOHOCTH MIOHUMATh MUP C
MO3ULIMU JIPYTOr0 YEJI0BEKa,

OK 07. B 06.1acTHIKO0JI0THYECKOT0 BOCITUTAHMS: - chopMupOBaTh MPEACTABICHUS: O XHUMHUYECKOW  COCTaBJISIONICH
CopeiicTBoBaTh | - C(hOPMHUPOBAHHOCTH IKOJOTHUECKOW KYIBTYPHI, | €CTECTBEHHOHAYYHOH KapTHHBI MHpa, POJM XUMHUUA B TO3HAHWUU SIBJICHUUN
COXPAaHEHHUIO IOHUMaHHUE BIIMSHUS COLMAIBHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHUPOBAHUHU MBIIUIEHUS M KYJIbTYpbl JIMYHOCTH, €€
OKpY’KaroIleu OpOIIECCOB  HAa  COCTOSIHWE  NPUPOAHON M | (YHKUIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM JJIsl PEIICHUS MPAKTHYECKHX
Cpenbl, COLMAJIBHOW Cpelpl, OCO3HaHME TIJIO0AIBHOIO | 33/1a4 U 3KOJOIMYECKH OOOCHOBAHHOI'O OTHOLIEHHS K CBOEMY 3/I0POBBIO U
pecypcocOepex | xapakTepa 3KOJOTHUECKUX IpoliIeM; IIPUPOIHON cpere;
€HHUIO, - IUIAHUPOBAaHME M OCYILIECTBJICHHE JEHCTBHM B | - yMETh COOJIIOJATh MpaBUIa HKOJIOTHYECKU L€IeCO00pa3HOro MOBEIeHHs B
HPUMEHSITh OKpYXarollled cpelle Ha OCHOBE 3HAHUS LeJleH | ObITY U TPYJOBOM IEATEIBHOCTH B IIEJIIX COXPAaHEHUS CBOETO 3J0POBbS U
3HaHUsA 00 YCTOMYMBOTO Pa3BUTHUs YEJIOBEUECTBA; OKpYXKarolled NPUPOAHON CpEeIbl; YUYUTHIBATh ONACHOCTb BO3JEHCTBUS Ha
U3MEHEHUU AKTUBHOE HENpUATUE JIEHCTBUM, MPUHOCSIIUX | KUBbIE OPraHU3Mbl ONPEJEICHHBIX BELIECTB, ITOHMMAas CMbBICI IOKa3aTems
KJIMMarTa, BpEXl OKpYXKarolleH cpene; IIPEIENbHON JOIYCTUMOM KOHLIEHTPALUH
IPUHLINIIBI - yYMEHHE IPOTHO3UPOBaTh HEOIArONpUSATHBIC
OepeKIMBOro DKOJIOTMUECKNE TIOCIEACTBUS IMPEANPUHUMAECMBIX
IIPOM3BOJCTBA, | ACHCTBUU, IPENOTBpALIATh UX;
3¢ PeKTUBHO - paciiipeHue OIbITa JESATEIIBHOCTH
JIEHCTBOBATh B | DKOJIOTUYECKOM HAIIPaBJICHHOCTH;
Ype3BhIUANHBIX | - OBJIaJICHHE HABBIKAMH Y4EOHO-HCCIIE0BATENILCKOI,
CUTYyaLUAX MIPOEKTHOW U COUUAIIBHON JEATEIIEHOCTH;
K 1.1 OBnanenue YHUBEPCAIbHBIMU y4eOHBIMHU | -COOPMHUPOBAHHOCTh  MPEACTABICHUI: O XHWMHUYECKOM COCTaBISIOLIEH
BoinonHATe NO3HABATENIbHBIMU  JEUCTBUAMM:  paboTa  C | €CTECTBEHHOHAYYHOW KAapTHHBI MMpa, POJIM XUMHM B TO3HAHWU SIBICHUN
BBOJ U uH(popMalyeli: - BIaJeTh HAaBBIKAMU IOJYYEHHMs | IPUPOAbI, B (OPMHUPOBAHMHM MBIIUIEHUS M KYJIbTYphl JIMYHOCTH, €€
00paboTKy uHpOpPMALlMM M3 MCTOYHUKOB pa3HBIX THUIIOB, | (YHKIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOMN JJISl peIIeHUs MPAKTHYECKHX
TEKCTOBBIX CaMOCTOSITENIbHO OCYIIECTBIISATh TOUCK, aHaIM3, | 33J]a4 U HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
JAaHHBIX. CHCTEMaTH3allMI0 U WHTEepIpeTanuio UHGOPMAIK | IPUPOIHON cpene;

pa3INyYHbIX BUIOB W (OpPM TNPEICTABICHHUS; - | -BIaJ€HHE OCHOBHBIMH METOJAaMU HAy4YyHOrO TIO3HAHMS BELIECTB U
K 1.2 co3/1aBaTh TEKCThl B PA3IMYHbIX (opMaTax C | XUHMHUUECKUMX  SBJICHUH  (HAOJMIOZECHHWE,  H3MEpPEeHue,  IKCIEPUMEHT,
Boinonusate y4e€TOM Ha3HayeHUs HHQOpMAIMK U IeJeBOi | MOJEeTUpOBaHUE);
npeoOpa3oBaHu | ayAMTOPUH, BbIOMpas ONTUMaJIbHYIO  (GopMy | - CHOPMUPOBAHHOCTh YMEHHH IUIAHUPOBATh M BBIIOJIHATH XUMHUYECKUH
€ JaHHBIX, NOpPEACTaBICHUS M BU3yaJIW3allMM; - OLIEHUBATh | SKCIIEPUMEHT (TIPEBpALCHUs OPraHMYeCKUX BELIECTB IIPU HarpeBaHHH,
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CBA3aHHBIX C
NU3MCHCHUAMU

CTPYKTYpPBI
JIOKYMEHTOB.

[IK 1.3
BeimonHsTh
pa3MeTKy U
dopmarupoBan
ue JIOKYMEHTOB
Pa3TUYHBIX
dbopmaros.

JIOCTOBEPHOCTbD, JIETHTUMHOCTh HH(pOpMarmu, ee
COOTBETCTBUE INPABOBBIM U MOPAIBHO-3THYECKUM

HOpMaM; - HCIIOJIB30BAaTh cpeacTBa
I/IH(bOpMaHI/IOHHI)IX u KOMMYHHUKAIIUOHHBIX
TEXHOJIOT Uit B peIICHUN KOTHUTHUBHBIX,

KOMMYHHKATUBHBIX U OpPraHM3allMOHHBIX 3aJay ¢
coOuoieHreM TpeOOBaHUN SPrOHOMUKH, TEXHUKU

0€30IIaCHOCTH, TUTHEHBI, PECypcocOepeKeHMs,
MPaBOBBIX M OTHYECKHX  HOPM,  HOPM
UHPOPMALIMOHHOW  0€301MacHOCTH; -  BIIAJCTh
HaBBIKAMU pacrno3HaBaHUs u 3aIUTHI
uHpopmarnuy, HHPOPMAIMOHHON OE30MaCHOCTH
JTUYIHOCTH.

MOJIy4YeHUE STUJICHA W M3YUYEHHUE €ro CBOWCTB, KAUYECTBEHHBIC PEAKIMU Ha
aNbJeTUIbl, Kpaxmall, YKCYCHYIO KHUCIOTY; JAeHarypauusi OelIKOB MpHu
HarpeBaHUM, LBETHBIE pEAKIUU OENKOB; MPOBOJUTH PEAKIUA HOHHOIO
oOMeHa, OMpeeNaTh Cpeay BOJHBIX PAaCTBOPOB, KAUYECTBEHHBIE PEAKIMU Ha
cynbdar-, kapOoHAT- W XJIOPHI-aHUOHBI, HA KATHOH aMMOHHS; peIiaTh
AKCIIEpUMEHTAJIbHBIE 3afaun 1o TeMaMm "Metamnel" u "Hemeramisl") B
COOTBETCTBUHM C TpaBWIAMH TEXHUKH O€30MacHOCTH MpHU OOpalieHuH ¢
BellecTBaMH U J1a00paTOPHBIM 00OPYJOBAHHUEM; MPEACTABIATh PE3YIbTAThI
XUMHYECKOT0 SKCIIEPUMEHTA B (OpME 3aITUCH YPaBHEHUN COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- c(hOpMHPOBAHHOCTh YMEHUS aHAIM3HPOBATh XMMHYCCKYIO MH(POPMAITUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHHUKOB (CPEACTB MaccoBOil MH(pOpMaIUH, CETh
WNurtepuer u apyrue).

-BJIaJICHUE  CHUCTEMOW  XMMHYECKMX  3HAHHWI, KOTOpas  BKIIIOYAeT:
OCHOBOIIOJIATAIOIINE TOHATUA (XUMHUUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAs
00o0Js104Ka aToma, s-, p-, d-3JIEKTPOHHBIE OPOUTAIM AaTOMOB, HOH, MOJICKYIIa,
BaJICHTHOCTh, JJIEKTPOOTPUILIATEILHOCTh, CTENEHb OKUCICHUS, XUMHUYECKas
CBsI3b, MOJb, MOJSIpHAs Macca, MOJSPHBIA OOBEM, YIJIEPOIHBIM CKEleT,
(GyHKIMOHATBHAS TPYIIA, PaJuKal, U30MEpHUs, U30MEPHI, TOMOJIOTHIECKUN
psil, TOMOJIOTH, YTIEBOAOPOAbI, KUCIOPOA- U a30TCOJIEpKAIINE COEAUHEHUS,
OMOJIOTUYECKH aKTUBHBIE BellecTBa (YIJIEBOMBI, KHPBI, OCIKH), MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJSIPHbIE  COEIUHEHMS,
KpUCTAJUTMYECKasl pEeIIeTKa, TUIBl XMUMHYECKUX peakuil (OKUCIUTEIhHO-
BOCCTaHOBUTENBHBIE, IK30- U YHAOTEPMUUYECKUE, PEAKI[U HOHHOTO 0OMEHa),
PacTBOP, DIEKTPOIUTHI, HEIIEKTPOIHUTHI, SJECKTPOIUTHUYECKAS JUCCOIHAIIHS,
OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUYECKON PEAKIMU, XUMHUYECKOE
paBHOBeCHE), TEOPUHU W 3aKOHBI (TECOPUA XUMHUYECKOTO CTPOCHHUS
oprannyeckux BemiecTB A.M.BytiepoBa, Teopusi 3IEKTPOIUTHUYECKOU
nuccouranuu, nepuogudeckuil 3akon J[.M.MenpaeneeBa, 3akOH COXpaHEHUS
Macchbl), 3aKOHOMEPHOCTH, CHUMBOJMYECKUU S3bIK XHMHH, CBEJIECHUS O
CBOMCTBAX, COCTaBe, MOJYYCHUH M 0€301MaCHOM HCIOJIb30BAHUU BaKHEHIIINX
HEOPTraHMYECKUX M OPraHUYeCKUX BEHIECTB B OBITY W MIPAKTHYECKOMH
JIeATeTLHOCTH YETIOBEKa,
-copMHUpPOBAaHHOCTE YMEHUI TIPOBOAHTH o

PacuCThL XUMHNYCCKUM
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dbopMylnaM W ypaBHEHUSM XHMHUYECKUX pEAKIUHA C HCIOIh30BAHHEM
(bu3NYeCKUX BEIMYHMH, XApPAaKTEPHU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOM
CTOPOHBI: Macchl, oObeMa (HOpPMaJbHbIE YCIOBHUS) Ta30B, KOJIMYECTBA
BEIIECTBA,

-UCIIOJIb30BATh CUCTCMHLIC XMUMHUYCCKUC 3HAHUA JIA IMPUHATUA pCIHeHI/Iﬁ B
KOHKPETHBIX JKM3HEHHBIX CHUTYyallMsiX, CBS3aHHBIX C BEHIECTBAMU M HX
MMPUMCHCHUCM,

-copMHpOBAaHHOCTh ~ YMEHUH  cOOJIOJaTh  MpaBHJIa  OKOJOTHYECKH
1[EeJIECO00PA3HOTO TOBEACHUS B OBITY U TPYIOBOM JIEATETLHOCTH B IEIAX.
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2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA3OBATEJILHOM
JAUCHUTIJIMHBI «XUMMUSA»

2.1. O0bemM IUCUMILIUHBI U BUAbI Y4e0HO! padoThI

Bup yueOHoI padoThI O0beMm B yacax
O0bem 00pa3oBaTeIbHOM NPOrPaMMBbI IMCHHUILIMHBI 72

B T.4.

OcHOBHOeE coJep:kaHue 64

BT. 4..

TEOPETHIECKOE 00yUeHUE 30
MPAKTUYECKUE 3aHSATHUS 24
1abopaTOpHBIC 3aHATHUS 10

HpO(l)eCCHOHaJILHO-OpI/IeHTI/IpOBaHHOC CoAecpKaHuEC

(comep:kaHue MPUKJIATHOTO MOTYJIsI) 0
BT. 4..

TEOPETUUICCKOE 0OyUCHHE 2
MPAKTUYECKUE 3aHATHUS 4

IMpome:xkyrounas arrectanus (nuddepeHnpoBaHHBIN 3a4eT) 2
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2.2. TemaTH4eCKHUil IUVIAH U COJAEPKAHNE TUCIUTLINHBI

HaunmenoBanmne Conep:xanue yueOHOro MaTtepuasa (OCHOBHOE U PO(deccCHOHAIBLHO-OPHEHTHPOBAHHOE), 06 dopmupyeMble
g 'b€M YaCOB
pa3aesioB U TeM JadopaTopHble U MPAKTHYECKHE 3AHATHS, IPUKJIATHON MOTYJIb KOMIIeTEeHITHH
1 2 3 4
OcHoBHoOe cogepkaHue 64
Pazgen 1. OcHOBBI cTPOEHUS BelleCTBA 6
Tema 1.1. OcHOBHOe coiep:KaHue 4 OK 01
CrtpoeHue aToMOB
XHMHUECKHIX Teopernueckoe o0yueHue 2
DJIEMEHTOB U y .
npupoaa CoBpeMeHHast Mojenb CTpoeHHs aroMa. CHMBOJWYECKUM SI3BIK XUMHHU. XUMUYECKUU HIIEMEHT.
XIMIUECKO DOnekTpoHHas KoHurypamnus aroma. Knaccudukamus XUMHUYECKUX DJIEMEHTOB (S-, P-, d-?J'IeMeHTBI).
CBS3H BaneHTHBIE ~ 3JIEKTPOHBI. BaneHTHOCTS. OneKTpoHHas  OpUpoja  XMMHUYECKOH CBS3U. 2
DNEeKTPOOTPUIIATENILHOCTh. BUIBl XMMHUYECKOW CBs3M (KOBAJCHTHAs, WOHHAs, MeTaJlInyecKas,
BOJIOPO/IHAS) M CTIOCOOBI €€ 00pa30BaHUs
IIpakTHyeckne 3aHATHA 2
Pemrenne 3aganmii Ha HCHOJNL30BAaHME XHUMHUYSCKOM CHMBOJNMKM M Ha3BaHUM COCOUHEHHUH IIO
HOMEHKJIAType MEXKIYHApOJHOTO COI03a TEOPETHYECKOM M NPHUKIAJHOW XUMUU W TPHUBUAIBHBIX
Ha3BaHUU JUIsl COCTABJICHUS] XUMHUYECKUX (DOPMYJ JBYXaTOMHBIX COCIUHEHUN (OKCHUIOB, CYIb(HIOB,
TUAPUJIOB U T.1.) U APYTMX HEOPTaHUUYECKUX COEAMHEHUIN OTJEIbHBIX KJIACCOB. 2
[IpakTrueckue 3a7aHusl HA YCTAHOBIIEHHE CBSA3U MEXKIY CTPOCHHEM aTOMOB XMMHUYECKUX DJIEMEHTOB U
MEPUOINYECKUM HU3MEHEHHEM CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEJIMHEHHH B COOTBETCTBUM C
nojoxxeHueM Ileprnonnueckoi CUCTEMBI.
Tema 1.2. OcHoBHoOe coJepkaHue 2 OK 01
Ilepunonnueckuin OK 02
3aKk0H M Tab6nmua | IIPAKTHYECKHE 3aHSTHSI 2
.. Menneneera
[Tepuonnueckas cucrema xumuueckux sneMeHToB J[.M. MenaeneeBa. ®u3nueckuii CMbICIT 2
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Ilepuoanueckoro 3akona J[.11. MenneneeBa. 3akoHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB, 00Pa3yeMbIX UMHU MPOCTHIX M CIIOKHBIX BEIIECTB B COOTBETCTBUU C TTOJIOKEHUEM
XUMHUYECKOTro aemeHTa B [lepuonnueckoit cucteme. MupoBo33peHUYECKOE U HAYYHOE 3HAUCHUE
[Tepuonuueckoro 3akona [I.1. Menaeneesa. [Iporno3ssr .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJICMEHTOB.

Pemienue npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJIaHUI HA XapaKTepU3aALUI0 XUMAYECKUX
3JIeMEHTOB «MeTaINTN4YecKie / HEeMETAUTUIECKIE CBOMCTBA, SJICKTPOOTPUIIATEIIBHOCTh XUMHUIECKUX
3JIEMEHTOB B COOTBETCTBUU C UX BJIEKTPOHHBIM CTPOCHHUEM U MOJIOKEHUEM B MEPUOJIMUECKON CUCTEME
xumuueckux 3yementoB .. MeHneneeBa»

Pa3nen 2. XuMu4yeckue peakmuu 10
Tema 2.1. Tunier | OcHOBHOE co/lepKaHHE 4 OK 01
XUMHUYCCKUX
peaxumii Teopernueckoe o0yueHue 2
Krnaccugukanys u TUIIBI XUMUYECKUX peakluil ¢ yuacTueM HeopraHndyeckux BeecTB. CocraBieHue
ypaBHEHUH peakIfii COeIMHEHUs, Pa3lIOKEeHU, 3aMeIIeHNs, 0OMeHa, B T.4. peakluid ropeHus,
OKHCIICHHUS-BOCCTAaHOBJICHHSI.
YpaBHEeHHs OKUCIIEHHI-BOCCTaHOBNEHUS. CTeneHb okucaeHus. OKUCIUTENb U BOCCTAHOBUTENbD. 2
CocraBieHue u YpPaBHUBAHUEC OKHUCIUTCIbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ MCTOIOM BJICKTPOHHOT'O
6ananca. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUU B IPUPO/Ie, TPOM3BOACTBEHHBIX Mpolleccax U
KHU3HCACATCIBHOCTH OPraHn3MOB
IIpakTH4eckue 3aHATHSA 2
KonmuecTBeHHbie OTHOIIEHUS! B XUMUU. OCHOBHBIE KOJTMUYECTBEHHBIC 3aKOHBI B XUMUU U PACUETHI TIO
YpPaBHEHUSAM XUMHUYECKUX peakuuii. Moyib Kak eIWHUIla KOJMYECTBAa BemlecTBa. MousipHash macca.
3aKOHBI COXPaHEHHUs MacCchl M dHepruu. 3akoH ABoraapo. MouspHbi 00beM ra3oB. OTHOCHUTENbHAS 2
IUIOTHOCTE ra3oB. PacyeTsl 1o YPaBHCHUAM XUMHUYCCKUX peaKHI/Iﬁ C HUCIIOJIB30BaHHUEM MAacCCHI, o0Bema
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHOBHOe coep:kaHue 4 OK 01
DIIEKTPOIUTHYECKA OK 04
Teopernueckoe o0yueHue 2
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I JUCCOLIALUS U

TeOpI/IH BHGKTpOHHTH‘leCKOﬁ Jucconnanuu. HoHsrl. :‘)HGKTpOHI/ITBI, HEDJICKTPOJIHNTEI. PeaKHI/II/I HMOHHOTO

WOHHBI 0OMEH obmena. CocTaBiieHHE peaklnii MOHHOTO OOMEHa IyTeM COCTaBIEHHUS WX MOJHBIX M COKPAIICHHBIX 2

HMOHHBIX YpaBHeHUU. KHCIOTHO-OCHOBHBIE peakiny. 3aJaHusl Ha COCTABJIICHUE MOHHBIX PEaKIUit

JlaGopaTopHble 3aHSITHSI 2

JIaGoparopHas paboTa “THIBI XUMHUYECKUX PeaKInn’”.

HccnenoBanue TUIOB (110 COCTaBY U KOJIMYECTBY UCXOAHBIX U 00Pa3yIOIINXCs BEIIECTB) U MPU3HAKOB 5

XUMHYECKHUX peaknuid. [IpoBeneHue peakiinii HOHHOTO OOMEHa, OTpe/IelIeHNe CPEIbl BOTHBIX

pacTBOpoOB. 3a/1aHUA HA COCTABJICHHE HOHHBIX peakluii
KonTpoabsnas

CtpoeHue BemiecTBa U XMMUUYECKUE PEAKIHH 2
padora 1
Pa3nean 3. CTpoeHue U CBOICTBA HEOPTAaHUYECKUX BelleCTB 16
Tema 3.1. OcHOBHOe co/iep:KaHue 4 OK 01
Knaccudukanus, OK 02
HOMEHKIIATYpa 1 Teopernueckoe o0yueHue 2 K 1.1
CTPOEHHUE . [1K1.2
SR — [Ipenmet Heopranunyeckoit xumun. Kiaccudukanus HeopraHuueckux BemecTs. [IpocTeie U croxHbIe :

p BemecTBa. OCHOBHBIC KIIACCHI CIIOHBIX BEIIECTB (OKCHIBI, THAPOKCHUIBI, KUCIIOTHI, COJTH). B3anMoCBs3b 1K 1.3
B TB
eliee HEOPraHMYECKUX BEIIEeCTB. ATperatHble COCTOsSIHUA BelecTBa. Kpucrannudyeckue u amopdHbie

BelecTBa. THUIBI KPUCTALTUICCKUX PEIICTOK (aTOMHAsI, MOJICKYJISIpHASI, MOHHAS, METAJTNIECKast). 2

3aBUCUMOCTh (PU3MUYECKUX CBOWCTB BEIIECTBA OT THUIA KPUCTAITMYECKON PEHIETKH. 3aBUCUMOCTD

XUMHYECKOH aKTUBHOCTH BEIIECTB OT BUIa XUMHUYCCKOH CBSI3H M THIA KPUCTALUTUHICCKON PEIIETKH.

[TpuunHBI MHOTOOOpa3us BEIIECTB

IIpakTH4eckue 3aHATHSA 2

HomeHkaTypa HeopraHH4eCKHX BEIIeCTB: HA3BaHHUE BEIIECTBA HUCXOJIS U3 UX XUMUIECKOU (hOPMYITBI

WJIM COCTABJICHUE XUMHUUYECKON POpPMYIIBI UCXOS M3 Ha3BaHUs BEIIECTBA MO MEKIYyHAPOTHOM

(MIOIMTAK) nnu TpuBHaJIbHON HOMEHKJIIATYDE. 5

Pemienne mnpakTHUecKuX 3aJaHUi MO KJIAacCH(PUKAIMK, HOMEHKJIAType M XUMHYECKHM (opmynam
HEOpPraHMYECKHUX BEILIECTB Pa3JIMYHBIX KJaccoB (yrapHblii ra3, YIJIEKHCIBIM Ta3, aMMHaK, ramieHas
U3BECTh, HETalleHasl U3BECTh, MUTHEBAS COJIA M IPYTUX): HA3bIBATh M COCTABIATH (DOPMYIIBI XMMHUUECKUX
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BEIIECTB, ONPECISITh MPUHAIC)KHOCTD K KJaccy.
Hcrounnku xuMudeckoi nHdopMalyu (CpeicTB MaccoBor HHPOpMaIuu, ceTb IHTEpHET U Apyrue).
[Touck nHpOpMAIUH 110 HA3BaHUSM, HICHTU(UKATOPAM, CTPYKTYPHBIM (HopMyiam

Tema 3.2. ®usuko-| OcHOBHOE coiep:kaHue OK 01
XUMUYECKHE OK 02
CBONCTBA Teopernueckoe o0yueHue K 1.1
HEOPraHUYECKUX .
p Mertamnbl. O0uue ¢uznyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. CrocoObl mosyueHus. 3HayeHHe K 1.2
BELIECTB
= METAJIOB M HEMETANIOB B NIPHUPOJE U KHU3HEACSITEIbHOCTH 4YelloBeKa M opraHu3MoB. Kopposus 1K 1.3
METAJIJIOB: BUABI KOPPO3HUH, CIIOCOOBI 3aLIUTHI METAIIIOB OT KOPPO3UU
Hemerannpl. OOmue ¢u3nueckue W XHMMHYECKHME CBOMCTBA HEMETANIOB. THIIMYHBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccuduxaius 1 HoMeHKIaTypa coeJMHEHU HeMeTaoB. KpyroBopotsl
OMOTeHHBIX PJIEMEHTOB B IIPUPOJIE
XUMUYEeCKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX BEIIECTB (OKCHIOB, TUIPOKCUIOB, KHCIIOT,
cojieil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEIIECTB, BOAOPOJHBIX COSAUHEHUH,
BBICIIMX OKCHJIOB Y TUAPOKCUIOB
IIpakTH4eckne 3aHATHA
CocraBiieHnE ypaBHEHMH XMMHYECKHUX DPEAKIMM C y4aCTHEM IIPOCTBIX MU CIOKHBIX HEOPraHWYECKHX
BELIECTB: METAUIOB M HEMETAJUIOB; OKCHJOB METaNIOB, HEMETAIOB M aM(OTEPHBIX 3JIEMEHTOB;
HEOPraHMYECKUX KHUCIIOT, OCHOBaHMH M aM(OTEpHBIX THAPOKCHUIOB; HEOPraHUYECKUX COJIeH,
XapaKTEepU3YIOIINX UX CBONCTBA.
Pemenne mpakTHKO-OPUEHTUPOBAHHBIX TEOPETUYECKHUX 3aJlaHUil Ha CBOMCTBA, COCTaB, NOJIyYEHHE U
0e30MacHOe UCIOJb30BAaHUE BAXKHEHIIMX HEOPraHMYEeCKUX BEIIECTB B OBITY M MNPaKTHUYECKON
JESITEIbHOCTH YEJIOBEKA
Tema 3.3. OcHOBHOe coep:kaHue OK 01
Nnentuduxanus OK 02
HeOpraHWIeCKHX JlaboparopHble 3aHATHS OK 04
BELIECTB
m JlabopaTtopHas pabota «aeHTHdUKaINS HEOPTAaHUIECKUX BEIIECTBY. IK 1.1
Pemenne skcnepuMeHTalIbHBIX 3aJad 10 XMMHUYECKMM CBONCTBAM METaVIOB M HEMETAJJIOB, II0 1K 1.2

pacCrno3HaBaHUIO U IIOJTYUCHUTIO CO€I[I/IH€HI/H71 METAIJIOB 1 HEMCTAJIJIOB.
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Nnentudukanuss HEOPraHUYECKUX BEIIESCTB C HCIOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOKCTB,
XapaKTepHBIX KaueCTBEHHBIX peakiuil. KauecTBenHble peakiuu Ha cynabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

KonTpoibHasn
padora 2

CBolicTBa HEOPTraHUYECKUX BEILIECTB

IIK 1.3

Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

24

Tema 4.1.
Kiaccudukanms,
CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoacpiKaHue

Teopernueckoe o0yueHue

[TosiBneHue U pa3BUTHE OPraHUYECKON XMMHHU Kak Hayku. [IpenmeT opranndeckoii xumun. Mecto u
3HAYEHUE OPraHUYECKOU XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMUYECKOE CTPOEHHUE KaK IMOPSJIOK COCTUHEHHsS] aTOMOB B MOJIEKYyJ€ COIJIACHO HMX BaJCHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OopraHuyeckux coeauHeHuir A.M. bytieposa.
YrnepoaHblid CKeNeT OpPraHuYecKOW MOJEKyJbl. 3aBUCHUMOCTh CBOICTB BEIIECTB OT XHMHUYECKOTO
CTpOEHHS MOJIeKyJ. MI3oMepusi U U30MepHI.

[Tonstne o QynkuuonanbHoM rpynne. Panukan. [lpuHnunel KiaccUpUKAMM  OPTaHUYECKUX
coequHeHnl. MexnyHapoiHas HOMEHKJIAaTypa W IPUHLOUIBL HOMEHKJIATYpbl  OPraHUYeCcKUX
coenquHeHuil. I[loHsTHEe 00 a30TCoNEpKalMX COEIUHEHHSIX, OMOJOTHYECKH AaKTHBHBIX BEIIECTBAX
(yrmeBomax, Xupax, Oenkax W Jp.), BBICOKOMOJIEKYJSIPHBIX COEJUHEHMSX (MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO)

IIpakTH4eckne 3aHATHA

Homenkiatypa opraHnyecknx COEIMHEHHH OTACIBHBIX KJIACCOB (HACHINICHHBIC, HEHACHIIICHHBIE W
apoMaTHYeCKHUEe YTJIEBOJOPO/bI, CIUPTHI, (DEHOIIBI, albJIETH/Ibl, KETOHBI, KAPOOHOBBIE KHUCIOTHI U JIp.)
CocraBneHre TMOJTHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (OPMYJT OPraHUYECKHUX BEIIECTB OTACIBHBIX
KJIACCOB, HCIIONIb3Yysl WX HAa3BaHUS MO CHUCTEMAaTHYECKOW W TPUBUAIBHOW HOMEHKJAType (ITHUIIEH,
aneTuieH, TuIepuH, (eHon, (GopmanbAeTun, YKCyCHas KHCJIOTa, TIWIUH). PacdeTsl mpocrenmei
(hOpMyIIbI OPraHUYeCcKO MOJIEKYJIBI, HCXO/SI U3 DJIEMEHTHOTO cocTaBa (B %)

OK 01
I[IK 1.1
I[IK 1.2
IIK 1.3

Tema 4.2.

OcHoBHOE coaepKaHue

12

OK 01
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CaoiicTBa
OpTraHUYECKHUX
COCTUHEHUN

TeopeTuyeckoe o0yueHue

@OU3NKO-XMMUYECKHE CBONCTBA OPraHUYECKUX COCAMHEHUH OTIENBHBIX KIAcCOB (0COOEHHOCTH
KJ1acCcU(UKALMU 1 HOMEHKJIATypbl BHYTPH KJ1acca; TOMOJIOIMUYECKHUH psf v ob1as popmya; u3oMepus;
¢u3nvecKne CBONCTBA; XUMHUECKUE CBOICTBA; CLIOCOOBI MOTYyYCHHS):

— TpeJebHbIe YIIIeBOAOPOIbI (AIKaHbl U IMKJIOANKaHbl). ['opeHrHe mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEILJIa B IPOMBIIINICHHOCTH U ObITy. CBOWCTBA MPUPOJAHBIX YIIIEBOAOPOI0B, HAXOXKICHHUE B
MPUPO/JIC U TPUMEHEHUE AIKAHOB;

— HemnpenenbHble (QTKEeHbI, alKUHBI M alKaJUeHbl) M apOMaTUYECKUE YIIeBOJOponabl. [openHue
aleTUJIeHa KaK KICTOYHUK BBICOKOTEMIIEPATYpPHOTO TIJIaMEHU JJI CBApPKHU M PE3KU METAJUIOB

— KHCJIOPOACOAEPIKaIINe COeTMHEHHS (CITUPTHI M (P€HOIBI, KapOOHOBBIE KHCIOTHI M A(UPHI, aJIbJACTHIbI
U KETOHBI, >XKUpPbI, yriaeBojsl). IlpakThyeckoe NpUMEHEHHE STWICHIJIMKOJSA, TJMLEpHHA, (eHoa.
[Ipumenenne Qopmanbpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUla Kak COJM  BBICIIUX
KapOOHOBBIX KUCJIOT. MOroIIMe CBOWCTBA Mblla

— a30TCcoJep)KalINe COCAMHEHUS (aMUHBI M AMHHOKHCIOTHI, Oelku). BBICOKOMOIEKYIsIpHBIC
COeIMHEHUS (CHHTETHYECKHE M OMOJIOTMYECKU-aKTHBHbIC). MOHOMEp, MOJIMMEpP, CTPYKTYpPHOE 3BEHO.
ITonuMepu3sanus 3THIIEHA KAK OCHOBHOE HAIIPaBJIICHHUE €r0 UCIIOIb30BaHUS.

I'eneTnyeckas cBA3b MEXKYy KJIaCCaMU OPraHU4ECKUX COCIUHEHUN

HpaKaneCKue 3aHATHSA

CBoiicTBa OpraHMYECKMX COEAMHEHUN OTAENBbHBIX KIJIACCOB (TpUBHAIBHAS U MEXAyHapoJHas
HOMEHKJIaTypa, XMMUUYECKHE CBOMCTBA, CIIOCOOBI MOJIyUYEHUs): peebHble (aJKaHbl U LIUKIJIOAJIKaHbI),
HenpeJelbHble (AJIKEHbI, aJKUHBI U aJIKaJIueHbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CHUPTHI U (DEHOIIBI,
KapOOHOBbIE  KHCIOTBI MU 3(QUpPHI, adbJAETHIbl MU  KETOHBbl, AaMHHbI M  aMHUHOKHCJIOTHI,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS. 3aJaHMs Ha COCTABJICHUE YPABHEHWHW XMMHUYECKHX PpEaKIUh ¢
y4acTHEM OPraHUYECKUX BELIECTB HA OCHOBAHMM UX COCTaBa M CTPOEHUS

CocraBrneHne cxeM peaknuii (B TOM 4HCIE€ 10 MPEeAJoKEHHBIM IIeMoYKaM IpeBpalleHuit),
XapaKTepU3YIOIUX XMMUYECKHE CBOMCTBA OPraHUYECKUX COCTUHEHUH OTHENbHBIX KJIACCOB, CIIOCOOBI
UX TOJY4YeHHs W Ha3BaHME OPraHMYECKHX COCJUHEHUN MO TPHUBHAIBHON WM MEXIYHAPOIHOMI
CHUCTEMATUYECKON HOMEHKJIIATYpE.

Pemienne npakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUH Ha CBOMCTBA OPraHUYECKHX

OK 02
OK 04
IIK 1.1
IIK 1.2
IIK 1.3
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COG[[I/IHGHI/Iﬁ OTACJIbHBIX KJIACCOB

JlabGoparopHasi pabdora

JlabGopaTopHas pabota “IIpeBparieHus OpraHUYECKUX BEIIECTB ITPU HArpEBaHHUM'".
ITonyyenue sTuneHa U U3y4eHHUE €ro CBOMCTB. MoaennpoBaHue MOJIEKY)I U XUMUYECKHUX MPEBPALCHUN
Ha [IpUMEpE 3TaHA, STUJIEHA, alleTUIICHA U Jp.

Tema 4.3.
Nnentudukanys
OpPTaHHYECKHUX
BEIIECTB, UX
3HAYEHUE U
MIpUMEHEHHUE B
OBITOBOH U
MIPOU3BOCTBEHHOMN
EeSTENTbHOCTH
yeJIoBeKa

OcHoBHOE CoAcpKaHue

Teopernueckoe o0yueHue

buoopranuueckue coenuHeHus. IlpumeHeHune u Ouosjoruuyeckas poJib yrieBojoB. OKucCIeHHE
YIJI€BOJOB — MWCTOYHUK OHHEPrUM KHUBBIX oOpraHu3MoB. OO0iacTu NpPUMEHEHUS aMUHOKHUCIIOT.
[IpeBpamienust OenkoB nuuM B opraHusme. buonormueckue ¢ynkuumn OenkoB. buonormueckue
¢GyHKIMY KUPOB. Pob OpraHnveckoil XuMuM B peIeHUH Mpo0IeM MHUIEBOi Oe30MaCHOCTH

Ponp opranmyeckoil XMMHHM B pEHICHUU TNPOOJIEM SHEPreTHUecKo O€30mMacHOCTH, B Pa3BUTHH
MEAMIIMHBI, CO3JaHUH HOBBIX MaTepUAIOB, HOBBIX HCTOYHHUKOB YHEPIHH (abTEPHATUBHBIE UCTOYHUKU
sHeprun). OnmacHOCTh BO3/ICUCTBHS HA )KUBBIE OPTaHU3Mbl OPTAHMYECKUX BEIIECTB OTIAEIBHBIX KJIACCOB
(YrneBomopobl, CHHUPTHI, (DEHOINBI, XJIOPOPraHUYECKHE IPOU3BOJAHBIC, ANbAETHABI M Jp.), CMBICI
MOKa3aTelis NpeIesIbHO I0MYCTUMON KOHIEHTPALIMT

JlabopaTopHble 3aHATHUS

JIaGoparopHas pabota: “UneHTuukanus opraHyeckKiux COeAMHEHUH OTIEIbHBIX KJIacCOB™
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/EIbHBIX KJIACCOB (Ha MpUMEpPE allbJErHI0B, Kpaxmala,
YKCYCHOM KHCIOTBI, O€IKOB W T.MI.) C HCHOJb30BaHHEM HX (U3NKO-XUMHUUECKUX CBOICTB U
XapaKTepHBIX KayeCTBEHHBIX peakuuil. [leHarypauus Oenkxa mpu HarpeBaHud. LIBeTHblE peakiuu
6enxoB.BO3HUKHOBEHHE aHAIUTUYECKOTO CHTHAJA C TOYKH 3PEHUS XUMHUYECKHX IMPOIECCOB MpHU
MPOTEKAHUN KaYECTBEHHON PEaKINH, MO3BOJISIIOIIEH HACHTU(PUIIMPOBATH NMPEATOKEHHBIE OpraHUYeCKHe
BEILECTBA

KonTposabnas
padora 3

CrpyKTypa 1 CBOMCTBa OPraHN4YECKUX BELIECTB

OK 01
OK 02
OK 04
IIK 1.1
I[IK 1.2
IIK 1.3
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Pazpea 5.

Kunernueckue u TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH NMPOTEKAHUSI XUMUYECKUX PeaKIuii

CxkopocTh OcHoBHOe coJep:xkaHue OK 01
XUMHUUYECKHUX OK 02
peakuuu. Teopernyeckoe o0yuyenune K 1.1
XUMHYECKOE IIK 1.2
paBHOBECHE CKOpOCTh peakiuu, €€ 3aBHUCUMOCTh OT Pa3jMyYHbIX (DAKTOPOB: MPUPOIBI PEArUPYIOIIUX BemeCTB: —_
KOHIEHTPALNKU pearupyromumx BEIIECTB, TeMnepaTypbl Hu TUIOIA N PEaKIMOHHOU :
noBepxHOCTU. TermnoBeied(h(HEKTHl XUMHUECKUX peaKuid. IK30-U IHIOTCPMUICCKHUE, PEAKITUH.
OOparumocTh peakiuid. XUMHUYECKOE PaBHOBECHE W €ro CMEIIEHHE I0J] JICHCTBHEM Pa3IMnYHBIX
(hakTOpoB (KOHIIEHTPAIHS PEareHTOB WIIM IMPOJIYKTOB PEAKINH, JaBJIICHUE, TEMIIEpATypa) JUIs CO3IaHUS
ONTUMAJIbHBIX YCIOBUM MPOTEeKaHUsl XuMudeckux npoueccon. [Ipunun Jle [larense
[IpakTuyeckue 3aHATHS OK 01
OK 02
Pemenne mpakTUKO-OPUCHTHPOBAHHBIX 3a/JlaHUi Ha aHaau3 (aKTOpOB, BIUSIONIMX HAa HW3MEHEHHUE K 1.1
CKOPOCTH XMMHUYECKON peaKkiuu, B T.4. C MO3HUIIUNA KOJIOTUYECKH 11eJ1ecO00pa3HOro MoBEACHUS B OBITY
Y TPYJOBOM JIEATEILHOCTH B LEJISX COXPAHEHUS CBOETO 3/I0POBbS M OKPYKAIOLIEH TPUPOTHON CPEIBI.
Pemienne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaxOXXJICHUS HaINpaBJIEHUsS CMEIIEHUsS PABHOBECHUS XUMHUYECKOM peaKkIuu M aHaiu3 (PaKkToOpoB,
BIIMAIONINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
ITonstue o OK 02
pacTBopax Teoperuueckoe o0yyenue OK 07
PactBopenne kak Qusuko-xumuyeckuii mporecc. PactBopel. CrnocoObl TPHUTOTOBJICHHS] PACTBOPOB. [K 1.1
PactBopuMocTs. MaccoBasgs nmonsi pacTBOpeHHOro BemiecTBa. (CMBICH MOKa3arens MpeAesbHO IIK 1.2
JOTTYCTUMOM KOHIIGHTPAIIMH U €T0 UCIOJIb30BAHUE B OIIEHKE IKOJOTHUECKOM 0€301MacHOCTH. IIK 1.3

[IpaBmia SKOJOTMYECKU I11€71€CO00pa3HOr0 MOBEASHUS B OBITY W TPYAOBOW ACSITENBHOCTH B IEJSIX
COXPAHEHUS CBOETO 3JI0POBbSA M OKPYXKAIOIIEH MPUPOIHONU CPENbl; OMACHOCTh BO3JEHCTBUS HA KUBbBIC
OpraHu3Mbl OIPEAETIEHHBIX BELIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJlaHUN HA PacTBOPHI, UCIOJIb3yeMbIE B OBITOBOW U
HpOHSBOI[CTBGHHOfI ACATCIBbHOCTH YC€JI0OBCKa
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Tema 6.2. OCHOBHOE COIep/KAHHE 2 OK 01
Uccnenosanue OK 02
CBOICTB pacTBoOpOB J'[aﬁopaToprle 3aHATHSA 2 OK 04
K 1.3

JlaboparopHast pabota «IIpuroroBieHue pacTBOPOBY.

[IpuroTtoBneHue pacTBOPOB 3aJlaHHOM (MaccoBoOi, %) KOHIIEHTpalHH (C MPAKTUKO-OPUEHTUPOBAHHBIMU 5

BOIIPOCAMHM) U OIIPE/IeNICHHE CPEIbl BOAHBIX PACTBOPOB.

Pewrenue 3a1a4 Ha TPUTrOTOBIIEHUE PACTBOPOB
IIpodeccnonaibHO-OPHMEHTHPOBAHHOE COJeP:KaHUe (COJepKaHUe TPUKJIIATHOTO MOAYJIs)
Pa3pen 7. Xumus B ObITY M IPOM3BOACTBEHHOM 1eATEJIbHOCTH YeJI0BEKa 6 OK 01

OK 02

Xumus B OBITY 1 |OCHOBHOE CO/lepIKaHMe 6 OK 04
MIPOU3BOACTBEHHOMN OK 07
JeATEIILHOCTH Teopernueckoe o0yueHue 2
YyeJnoBeKa K 1.1

Hogeiimre 1ocTH)XKeHUSI XUMUYECKONH HayKU U XUMUYECKOW TexHOoJIoruu. Ponb xuMuu B obecrieueHun K 1.2

HKOJIOTUYECKOM, SHEPTETUUECKON U MUIIEBOM 0€30MacHOCTH, pa3BUTHH MeaUIIMHEL. [IpaBuia noucka u 2 IIK 1.3

aHaIM3a XUMHYECKOW HHQPOpMAIMM M3 Pa3NUYHBIX HCTOYHUKOB (HayuyHas W Yy4eOHO-HaydHas

JauTepaTypa, CpeicTBa MaccoBoi nH(popmaluu, cetb IHTepHeT)

I[IpakTUyeckne 3aHATHSA

ITonck u aHanu3 KeCOB O MPUMEHEHUHM XMMHYECKUX BEIIECTB U TEXHOJOTHHA C ydeToM Oymyriei

NpopEeCCHOHANIBHOW ~ JICSITENIBHOCTA 10  TeMaM:  BaXHEHIIME  CTPOUTENIbHBIE  MaTepualbl,

KOHCTPYKIIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuaibl g OSJIEKTPOHUKH, 4

HaHOMAaTepHaNIbl, TEKCTHUJIbHBIE BOJOKHA, WCTOYHWKHA DJHEPTrUH, OPTaHWMYECKHE W MHUHEPaITbHBIC

yIoOpeHus, IeKapCTBEHHBIE BEIIECTBA, OBITOBAS XUMHUSI.

3ammra:IIpencraBienne pe3yabTaTOB pelieHUs KecoB B (hopMe MUHHU-AO0KIIAIa C TIpe3eHTallueH

IIpoMe:xxyTOo4yHast aTTecTalus M0 AUCHMILIMHE (AU epeHMPOBAHHBIN 3a4eT) 2

Bcero 72
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3. YCJIOBUSI PEAJU3ALIMM ITPOTPAMMBI OBILIEOBPA30OBATEJIBHOM
JUCHMUILIAHBI

3.1. TpeboBaHUSI K MUHMMAJIBLHOMY MATEPUAIBLHO-TEXHUYECKOMY
o0ecrne4eHn 10

Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeyIolMe CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOWHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KkaOuHera (HArJSAAHbIE TOCOOMS): HAOOPHI
HIAPOCTEPKHEBBIX ~ MOJENEH  MOJEKYJ, MOJEIN KPHUCTAUIMYECKUX  PEIIETOK,
KOJUIEKIIUU TPOCTHIX M CJIOXKHBIX BEIIECTB W/MIHM KOJUICKIIMH MOJMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEpaJoB, Tabnuila MeHxaeneeBa, yueOHble (GUIBbMBI, [TUGPOBBIC
00pasoBartebHbIE PECYPCHI.

Texnuueckue cpeacrBa  O00y4eHHMsi: KOMIBIOTED C  YCTPOMCTBaMH
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JTyMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJIIHHbIE TPOOUPKH, PE3WHOBbIE MPOOKH, (OHAPUKK, HAOOp PEAKTHUBOB,
CTEKJISIHHBIE TAJIOYKH, IITATUBBI JIJIi MPOOMPOK; MEPHBIE IWUIUMHAPHI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHM JAenuTenbHble MmuuHApuueckue (50-100 wmut), crynmku c
nectukoM, (apdopoBbie YalIKh, OUHUETH, (QUILTPHI OyMa)kHbIC, BaTa, Mapi,
YacOBBIE CTEKJIA, BJEKTPOIUIMTKH, JTA0OpATOPHbBIE IITATHBBI, CIHUPTOBBIE TOPEIKH,
CIIUYKH, MPUOOp AJIS TOJY4YEHUs Ta3oB (WM MPOOUpPKa C ra300TBOJHON TPYyOKOM),
JepKaTenu JJIsi MPOOUPOK, CKISTHKU JJIS XPaHEHUS PEAKTUBOB, Pa3laTOYHbIC JIOTKU;
xumuueckue crakadbl (50, 100 u 200 mi1); mmaTenu; MUHIETHI; TUTCIbHBIC IIHIIIBI,
CEKyHJIOMEDHI (Taiimepsbl), MepHbie Tpooupku (Ha 10—20 M) u MepHbIe KoyobI (25, 50,
100 u 200 M), BoasiHast OaHs (WJIM TEPMOCTAT), CTEKJISIHHbBIE MAJIOUYKH; KOHUYECKUE
K0J10b1 Jy1s1 TUuTpoBanus (50 u 100 mut); MHIMKATOPHBIE OJIOCKU JIJIsl onpenenenHust pH
Y CTaHAAPTHAs MHIWKATOpPHAs IIKaJla; YHUBEPCAIbHBIA UHANKATOP; MUNeTku Ha 1, 10,
50 M (unmm posatopel Ha 1, 5 u 10 mu1), OOpeTKM AJii TUTPOBAHMS, MEIUIIMHCKUE
mmpunbl Ha 100-150 M7, mabGopaTopHble W/WiAM aHaTWTUYECKHE Bechl, pH-meTpsl,
CYNMIUIBHBIN mKad, U Ap. T1abopaTopHOe 000pyI0BaHNE.

3.2. HapopmanuoHHoe obecniedeHne peau3auu NporpaMmmbl

3.2.1. IleyaTHbIC U3XAHUS
1. I'abpuensn O.C. Xumusi: yueOHUK A7 CTYA. YUpeKIeHHUH cpea. mpod. oOpazoBaHus. —

M.: U1 «Akagemusi», 2022.
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2. Xumus: yuyeOHUK j1s1 cpeHero npodeccuonanbHoro oopasosanus / 0. A. JleGenes,

I'. H. ®anee, A. M. I'ony6es, B. H. lllanoBan; mox o6mieit penakuueii I'. H. ®ageera. —
2-e u3 1., nepepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2022. — 431 c.

3. Xumus ansa npodeccuit ¥ crenuaibHOCTEN TEXHUYECKOTO U €CTECTBEHHO - HAYYHOTO
npoduiieli: y4eOHMK ISl CTYJIEHTOB YUPEXKICHUN CpemaHero mnpodeccruoHaIbHOTO
obpazoanus / FO.M. Epoxun, W.b. KoBanesa.- 2-e u3n., crep.- M.: M3naTensckuit
HEeHTp «Akaaemusi», 2022.-448 c.

4. Xumus g npodeccuii U CrenuaibHOCTeH TEXHUYECKOTO MPOGUiIs: YICOHUK AJIs
CTYICHTOB yUpeXIeHud cpeaHero mnpodeccuonanbuoro obpazoanus / O.C.
["abpuensn, N.I'. OctpoymoB.- M.: U3narensckuil neHTp «Akagemus», 2023.- 256 c.

3.2.2. UuTepHeT-pecypchl

1. hvsh.ru — Xypuan «Xumust B IIKOIE».
2. https://postnauka.ru/themes/chemistry — nekuuu no xumuu Ha caiite [locTHayka.
http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-nonynsipHbeiii OpOoeKT «IIEMEHThI
OosbiIoN Hayku» ((pusnka, XUMUsi, MAaTEMATHUKa, ACTPOHOMUSI, HAYKH O JKU3HU, HAYKU
o 3emie). HoBocTu Hayku, KHUTH, HAy4YHO-TOMYJISIPHBIE CTaTbU, JICKIIUH,
SHIIUKJIONECIH.
3. http://gotourl.ru/4783 (http://potential.org.ru/) CallT Hay4YHO-TIOMYJSPHOTO KypHaja
«ITorenuunam». XKypnan nzgaércs ¢ 2005 r., ¢ 2011 r. — pazgen «XumMus».
4. http://gotourl.ru/4785 (http://www.hij.ru/) CaiiT Hay4HO-TIONYJSPHOTO >KypHaya
«Xumus 1 xku3Hb». KypHan uznaércs ¢ 1965 r.
5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/) OTkpbITast 31€KTpOHHAS
oubnuorexka  xumuyeckoro mnoprana «Chemnet», comepkuT  ydeOHble U
WH(pOpMAIIMOHHBIE MaTepHabl JJIsl IKOJbHUKOB U yuuTelel. B Hell MOXXHO HalTu
y4eOHUKHM 1O OOmed W HEOPraHMYEeCKOM XWUMHUH, OpPraHUYEeCKOM XHUMUH,
MyJIbTUMEINAMATEPUANIbl, a TAKXKE 3a/laud XUMHUYECKHUX OJUMIIMAJ] C PEUICHUSMH,
3a/1a4v BCTYNMUTEIBHBIX IK3aMEHOB JIJIs aOUTYPUEHTOB.
6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/) HubpopmanmoHHbIe
Matepuanbl 00  onmumnuazax:  MoOCKOBCKOM  ropoackoi,  Bcepoccuiickoi,
MenpaeneeBckoir, MexaynaponHoil. IlpuBeneHsl 3agaud  TEOPETUYECKUX U
AKCIEPUMEHTANIBHBIX TYpOB, MOJAPOOHBIE pelIeHUsd, CNUCKu U  (ororpaduu
noOeauTene.
7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/) Cuctema AUCTaHIIMOHHOTO
oOydeHus, HampaBlieHHAss B MEPBYIO OdYepe]h HAa MOATOTOBKY K OJIMMIIHAJaM BCEX
YpOBHEH — OT IIKOJBHBIX A0 MexayHapoaHoi. CalT COIEPKUT OTPOMHOE
KOJIMYECTBO 3aj1a4, CTPYNIIUPOBAHHBIX KaK MO TeMaM, TaK U 1Mo oauMnuaaam. [1o Bcem
OCHOBHBIM pazliejlaM XHUMHH TPUBEIEH TEOPETUUYECKUN Marepual U pa3o0paHbl
pEIIEHUsT TUIIOBBIX 3a7ay. PyCCKOA3BIYHBIM CaUT O CBOWCTBAaX XWUMHYECKHUX
AJIEMEHTOB.
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8. http://gotourl.ru/7180 (https://www.lektorium.tv) Hexommepueckuii cailT oHJaiiH-

o0Opa3oBaHus, MHOT'0 0o0pa3oBaTeNbHBIX KypCOB U

BI/II[COJIGKHI/II‘/’I AJIs1 IKOJbHHUKOB, CTYACHTOB U y‘{I/ITCJICfl. EcTh HECKOIBKO KYypCOB 110

COJEPKUT MHTEPECHBIX
XHMHH.

9. http://www.xumuk.ru CaliT 0 XUMHUU: KIACCUYECKUE YUYEOHUKH, CIPABOYHHKH,
SHIMKJIONEANH, TMOUCK OPraHUYECKUX W HEOPraHMYECKHX pEeakKlUid, COCTAaBJICHHE
YPaBHEHUM PEAKLIHM.

10 http://orgchemlab.com/ Caiir,
1abopaTopuun

NOCBSALIEHHBIM NPAKTUYECKON paboTe B

4. KOHTPOJIb U ONIEHKA PE3YJIbTATOB OCBOEHUA
OBIIEOEPA3OBATEJABHOM JUCIHUILIUHBI

KonTposs 1 olieHKa pe3yiabTaToB 0Oy4YEHHUS OCYIIECTBIISIETCS MPENoaBaTeieM
B IIpollecce TMPOBEACHHUS TMPAKTUYECKUX 3aHATUA U JIaOOpaTOpHBIX padoT,
TECTUPOBAHMS, a TAKXKE BBIMTOJTHEHUS OOYYaIOIMMUCS WHIWBHUAYAJIbHBIX 3aJaHUMH,
MPOEKTOB, HCCleNoBaHUN. Pe3ynpTaThl OOydeHHMs ONPENENSIIOT, YTO OO0ydJarouuecs
JOJDKHBl 3HATh, IIOHUMaTh M JE€MOHCTPUPOBATH [0 3aBEPIICHUM HU3YyYECHUS
JACHUTUIAHBI.

Ins dbopMupoBaHUsl, KOHTPOJISE U OLEHKH PE3YJIbTaTOB OCBOCHHUS Y4EOHOM
JUCHUUIUIMHBI UCIIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUM, MPEICTABISIONMIAS
c000M KOMIUJIEKC YYEOHBIX MEPOIPUATHM, COTIaCOBAHHBIX C pe3yJibTaTaMu 00yUYECHUS
u chopmymupoBanHbix ¢ ydetom DPI'OC COO (mpeameTHbIE pPe3yiabTaThl 11O

mucuumummae) u GI'OC CIIO.

Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema |  Pesyabrar 00yuenust .
MeponpusiTHH
| | OcHoBHOe conepxanue
1 ®opMyIHpOBaTH
Pa3nes 1. OcHoBBI PMYJHP
0a30BbIe NOHATHA U
CTPOCHHS BeleCcTBA
3aKOHbI XUMHH
1.1 |OK 01 CrpoeHune aToMOB CocraBnars xummnueckue |1. Tect «Ctpoenne atomoB

XUMHNYCCKUX DJICMCHTOB q)OpMYJ'II)I COG)II/IHGHI/Iﬁ B XUMHNYECKHUX 3JIEMCHTOB U

" IIprupoaa XHMHYSCKOM |COOTBETCTBUH CO npupoaa XUMHYECKOM CBI3.

CBsA3HU

CTCIICHBIO OKHCJICHHUA
XHUMHUYCCKUX 3JICMCHTOB,
nCxoada n3 BaJICHTHOCTH U
QJICKTPOOTPUIATCIBHOCTH

2. 3a1a4n Ha COCTaBJICHHE
XUMUYECKHUX HOopMyIT
JIBYXaTOMHBIX COEUHEHUN
(okcu0B, Cynb(PUI0B, TUIPHUIOB
U T.IL.).

3. 3amaHus Ha UCIIOJIb30BaHHUE
XUMHYECKOH CHUMBOJIMKHU U
Ha3BaHWUM COEIUHEHHNH 110
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OK/IK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

HOMEHKJIAType MEKyHapOIHOTO
COI03a TEOPETUYECKON U
NPUKIATHON XUMUHU U
TPUBUAJIbHBIX Ha3BaHUU JIs1
COCTABJICHUS] XUMUYECKUX
(dhopMyI1 ABYXaTOMHBIX
COCIMHEHHH (OKCHUIOB,
Cynb(UI0B, THAPUIOB U T.I1.) H
JPYTUX HEOPTaHUIECKUX
COGI[I/IHCHI/Iﬁ OTACJIIBbHBIX KJIACCOB

1.2

OK 01
OK 02

Ilepuoauueckuii 3aK0H U
tabmuma J[.U.
MenneneeBa

XapakTepu3oBaTh
XUMHUYCCKUEC DJICMCHTHI B
COOTBETCTBHUH C UX
MOJIO)KEHUEM B
MIePUOUYECKON CUCTEME
XUMHYECKHX 3JIEMEHTOB
J.N. MenneneeBa

1. Tect «MeTammueckue /
HeMeTaJlJIMYeCKHe CBOMCTBA,
3JIEKTPOOTPULIATEILHOCTD U
CPOJCTBO K 3JIEKTPOHY
XHMHYECKHX 3JICMEHTOB B
COOTBETCTBHE C UX JICKTPOHHBIM
CTPOCHUEM H TOJI0KEHHUEM B
IIEPUOINYECKON CUCTEME
XUMUYECKUX 3jiemeHToB J[. 1.
MenpaeneeBay.

2. IlpakTuyeckue 3ajlanus Ha
YCTaHOBJICHUE CBSI3U MEXY
CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U NEPUOJUYECKUM
M3MEHEHHEM CBOMCTB
XHMUYECKHX DJIEMSHTOB U HX
COCIUHCHHI B COOTBETCTBUH C
nonoxxenueM [lepuoanueckon
CHCTEME.

3. IIpakTHKO-OpUEHTUPOBAHHBIE
TEOPETUUECKUE 3aaHusl Ha
XapaKTEepU3aLUI0 XUMHUECKHX
3JIEMEHTOB: «MeTamndyeckue /
HeMeTaJlJIMYecKre CBOMCTBA,
3JIEKTPOOTPHUIIATEIHFHOCTD U
CPOJICTBO K AJIEKTPOHY
XHMUYECKHX DJIEMCHTOB B
COOTBETCTBHUE C UX 3IEKTPOHHBIM
CTPOEHUEM U TOJOKEHHUEM B
IIEPUOANYECKON CUCTEME
XAMUYECKHUX DJIEMESHTOB

J.1. MenneneeBa»
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHl
2 Pasnen 2. Xummueckue XapakTepu3oBaThb TI/IUlIbI KonTtpoasnas padora
xuMuyeckux peaknuii  [«CTpoeHue BemecTsa u
peakuuu
XHMHYeCKHe peaknun»
2.1 |OK 01 TuIbl XUMHYECKUX CocraBnaTh peakuuu 1. 3ajaun Ha cocTaBiieHUE
OK 04 peakuuii COCIMHEHMUS, Pa3IOKEHUs, | YPABHEHUN pEeaKInid:
oOMeHa, 3aMelleHHUs, — COeIMHEHMS], 3aMEeILEeHUS,
OKHCIIUTEIbHO- pa3ioxeHus, o0OMeHa;
BOCCTaHOBUTEJIbHBIE — OKUCJIMTENbHO-
peakuuu BOCCTaHOBUTEIJIbHBIX PEaKLUil C
HCII0JIb30BAHUEM METOJ1a
AJIEKTPOHHOTO OaJiaHca.
2. 3agaun Ha pacyeT MaccChl
BEILIECTBA UM 00bEMaA
ra30B 10 U3BECTHOMY KOJIMYECTBY
BEILIECTBA, Macce WiIH 00bEMY
OJTHOTO U3 YYacCTBYIOIUX B
pEaKLHH BELIECTB; PACUEThI
Macchl (00bEMa, KOJIMYeCTBa
BEIIECTBA) IPOAYKTOB PEAKIINH,
€CJIM OJIHO U3 BEIIECTB UMEET
IpUMecH
2.2 DNEeKTPOIUTHYECKAS CocraBnaTh ypaBHEHUS 1. 3ajaHus Ha cocTaBJIEHUE
JUCCOLMALIUSA M HOHHBIA |XMMUYECKUX peaKIH MOJIEKYJISIPHBIX 1 HOHHBIX
oOMeH HMOHHOT0 0OMeHa ¢ peakuuii ¢ yuacTueM KUCIOT,
y4acTUEM OCHOBAaHUH U COJIEH,
HEOPraHMYECKUX BEIIECTB |yCTAaHOBJIEHNE U3MEHEHUS
KHCIIOTHOCTH CPEJIbl
2. JIaboparopnas padota "Turbl
XUMUYECKHUX peakiuii”
3 Pa3nen 3. Ctpoenue u |HccienoBats ctpoenue u|Konrpoabnas padora

CBOMCTBa
HEOPraHUYeCcKHX
BeIeCTB

CBOMCTBA
HEOPraHU4YeCKHX
BeIIeCTB

«CBOliCTBa HEOPraHUYECKUX
BellecTB»
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OK/IK

Monyas/Paznen/Tema

PesynabTaT 00yuenunst

Tunsl oeHOYHBIX
MepOonpUATHH

3.1

OK 01
IIK 1.
IIK 1.2
IIK 1.3

Knaccudukanus,
HOMEHKJIaTypa 1
CTPOCHHE
HEOPTaHMYECKUX
BEILIECTB

Knaccudunuposarsb
HEOpPTraHUYeCcKue
BEILIECTBA B COOTBETCTBHH
C UX CTPOCHHEM

1. Tect «Homenknarypa u
Ha3BaHUE HEOPTaHUYECKUX
BEIIECTB UCXOJIS U3 UX
XUMHYECKON (HOpMYIIbI UITU
COCTaBJICHHE XUMUYECKON
(hopMyIIbI HCXO/1 U3 HA3BaAHUS
BEILECTBA I10 MEXAYHAPOAHOU
WJIY TPUBUAIBHOU
HOMEHKJIAType».

2. 3agaun Ha pacyeT MacCOBOM
J10JIA (MacChl) XUMHYECKOTO
3JIeMeHTa (COSTMHEHNUS ) B
MOJIEKyJIe (CMecH).

3. [IpakTuyeckue 3a1aHust MO
KJIacCU(pUKallMU, HOMEHKIIAType U
XUMHYECKHM (hopmynam
HEOPraHMYECKUX BEIIECTB
Pa3IMYHBIX KIIACCOB.

4. TlpakTHyeckue 3alanus Ha
oTpeeNieHue XUMUYECKOM
AKTUBHOCTH BEILIECTB B
3aBUCHMOCTH BUJa XUMHUECKON
CBSI3H U TUIA KPUCTAJUINYECKOM
pemeTKu

3.2

OK 01
OK 02
K 1.1
K 1.2
K 1.3

Du3NKO-XUMHYECKHE
CBOMCTBaA
HeopFaHI/I‘-ISCKI/IX
BEIISCTB

YcraHaBauBaTh
3aBUCHUMOCTh (PU3UKO-
XUMHYECKHX CBOMCTB
HEOPraHUYECKHUX BEIECTB
OT CTPOCHHSI aTOMOB U
MOJIEKYJI, @ TAK)KEe TUIIa
KPUCTAJUTMYECKOU
peueTKu

1. Tect «Ocobennoctu
XUMHUYECKUX CBOMCTB OKCUOB,
KHCJIOT, OCHOBaHUH, aM(OTEPHBIX
TUAPOKCHUJIOB U COJIEW».

2. 3ajaHus Ha COCTaBJIEHUE
YPaBHEHUN XUMUYECKUX PEaKIUN
C Y4aCTHEM IIPOCTBIX U CIOKHBIX
HEOPraHUYECKUX BEILECTB!
OKCHJIOB METAJIJIOB, HEMETAIIJIOB U
aM(OTEpHBIX IEMEHTOB;
HEOpPraHUYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
THIPOKCHUI0B, HEOPTaHUYECKHIX
coJIeH, XapaKTEPU3YIOLINX UX
CBOWCTBA U CIIOCOOBI MOTYYECHHUS.
3. IIpakTHKO-OpHUEHTUPOBAHHBIE
TEOPETUYECKHE 3a/1aHUs Ha
CBOMCTBA U MTOJIyYEHHUE
HEOpPraHMYECKUX BEIIECTB
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHl
3.3 |OK 01 Wnentuduxamnms Hccnenosath 1. IIpakTHKO-OPUEHTUPOBAHHBIE
OK 02 HEOPraHUYECKHUX Ka4eCTBCHHBIC PEAKIIMM  |3aaHMs 10 COCTaBJICHUIO
OK 04 BEILIECTB HEOPraHWYECKUX BEIIECTB |XMMUYECKUX PEAKIIUNA C yHaCTHUEM
HEOPraHMYEeCKUX BEIIECTB,
UCIIONB3YEMBIX Ul UX
UJACHTU(DUKAITIH.
2.JIabGoparopnas pabota:
“Unentuduxarms
HEOPraHUYECKUX BEIIeCTB”

4 Pa3nen 4. Ctpoenue u |HccienoBats crpoenue u|Konrpoabnas padora
CBONCTBA cBoiicTBa oprannveckux («CTpoeHme u cBOICTBA
OpPraHu4ecKux BellecTB OpPraHu4ecKHX BelecTB)
BeLIECTB

4.1 [OK01 Knaccudukanus, Knaccudumnuponars 1. 3agaHus Ha COCTaBJICHUE
[IK 1.11 |cTpoenue u OpraHUYEeCcKUe BEIECTBA B |HA3BAHUN OpraHMYECKUX
I[IK 1.2 |HOoMeHKIaTypa COOTBETCTBHUU C UX COEIMHEHUI M0 TPUBUAIBLHON WIIN
I[IK 1.3  |opraHn4eckux BELIECTB |CTPOECHUEM MEKIyHapOIHOM
cUCTeMaTUYeCKOi HOMEHKIIaType.
2. 3ajaHus Ha COCTaBJIEHUE
HOJIHBIX ¥ COKPAIEHHbIX
CTPYKTYPHBIX (OpMYII
OpPraHMYECKUX BEILECTB
OTJIEJIbHBIX KJIACCOB.
3. 3aauu Ha onpeeeHue
npocreiiieit GopmMyIbl
OpPraHMYECKON MOJIEKYJIbI, UCXOS
13 DJIEMEHTHOTO cocTana (B %)
4.2 |OK 01 CBolicTBa OpraHUYECKUX | Y CTAHABIINBATh 1. 3amaHus Ha cOCTaBIICHHE
OK 02 COEITMHEHU N 3aBUCHUMOCTD (PU3UKO- yYpaBHEHUN XUMUYECKUX peaKLuit
OK 04 XUMHUYECKHUX CBOMCTB C y4aCTHEM OPTraHUYECKHUX
[IK 1.3 OPraHWYECKHUX BEIIECTB OT |BEMIECTB HA OCHOBAHUH UX

CTPOCHUSA MOJICKYJI

COCTaBa M CTPOCHHS.
2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKIIUH,
WUTFOCTPUPYIOIIUX XUMUYECKHE
CBOMCTBA C YYETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX PEaKlni U
TCHESTHYCCKOM CBSI3U
OPraHUYEeCKHUX BEIIECTB Pa3HbIX
KJIaCCOB.

3. PacueTHbIe 3aga4un 10
YpaBHEHUSIM PEAKLMM C ydacTHeM
OPraHUYECKHUX BELIECTB.
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Tunsl oleHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusiTHl
4. JTaboparopHas paboTa
“IIpeBparieHust OpraHu4eCKUX
BEILIECTB IIPU HarpeBaHuu"
4.3 |OK 01 Nnentudukanus Hccnenosath 1.ITpakTHKO-OpUEHTUPOBAHHBIC
OK 02 OpPraHMYECKUX BEILIECTB, |KAUECTBEHHbIC PEaKIMK  |3aJlaHHs 10 COCTABICHUIO
OK 04 UX 3HAYCHUE U OpraHUYeCKHUX XMMHYECKUX PEAKIUU C ydacTUEM
I[IK 1.1 |mpumeHeHHE B OBITOBOM |COEIMHEHUN OTAEIBHBIX |OPraHUYECKUX BEILECTB, B T.4Y.
IIK 1.2 Y MPOU3BOJACTBEHHOMN KJIaCCOB HCMOJIB3YEMBIX I UX
IIK 1.3 NEeATEILHOCTH YeI0BEKA UICHTU(PUKAIUYT B OBITY U
MIPOMBIIIJIEHHOCTH.
2.JIabGoparopnast pabota:
“UnenTruduKanus opraHndecKux
COEJMHEHUH OT/eNbHBIX KJI1acCOB”
5 Pa3nean 5. XapakTepu3oBaTh
Kunernueckue u BJIMSIHME PA3JHYHbIX
TepMOAUHAMHYECKHEe |(PaKTOPOB HA
3aKOHOMEPHOCTH PaBHOBecCHE H CKOPOCTh
NPOTEeKAHUS XHMHYECKHX peakiui
XHMHYECKHX peakuui
5 |OK 01 CKopoCTh XMMHUYECKUX | XapaKTepu30BaTh [IpakTHKO-OpUEHTUPOBaHHBIE
OK 02 peakuui. XMMUYECKOE |BIMSHUE KOHLEHTPAUMU  |TEOPETUYECKUE 3aIaHMs HA
K 1.1 paBHOBeECHE pearvpymoux BeIeCTB U |aHaIU3 (GaKTOPOB, BIUAIOIINX HA
IIK 1.2 TEMIEPATYPbl HA CKOPOCTh [M3MEHEHUE CKOPOCTH XMMHYECKON
IK 1.3 XUMUYECKUX PEAKLUN peakuuu. [IpakTrko-
XapakTepru3oBaTh OpPUEHTUPOBAHHBIE 3aJaHUS Ha
BIIMSTHUE U3MEHEHUS IpUMEHeHne npuHnuna Jle-
KOHLIEHTpauuu Bemlects, |lllaTenbe 11 HaXOXACHUS
peaxkuuu cpeasl u HaIlpaBJIEHUS CMEIIECHUS
TEeMIEpaTypbl HA PaBHOBECHS] XUMUYECKON peaKkIuu
CMeEIlleHNEe XUMUYECKOT0 |M aHaiu3 (GaKTOPOB, BIUSIOIINX
paBHOBECHS Ha CMEIllEeHuEe XUMUYECKOTO
paBHOBECHS
6 HccaenoBarb
Paszen 6. PacTsophr HCTHHHBIEPACTBOPHI €
3aJlaHHBIMH
XapaKTepUCTHKAMU
6.1 |OK 01 IlonsTue o pactBopax  |Pasnuuarh ucTUHHBIE 1. 3amaun Ha MPUTOTOBIIEHUE
OK 02 pacTBOpLI pacTBOpPOB.
K 1.1 2. [IpakTHKO-OpUEHTHPOBAHHBIE
I[K 1.2 pacdeTHBIE 3aJIJaHus Ha
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Tunsl oeHOYHBIX

Ne | OK/TIK | Moayas/Pa3zgen/Tema | Pesyabrat 00yueHust .
MeponpusTHI
JUCIIEPCHBIE CUCTEMBI,
WCIOJIb3yeMbIC B OBITOBOM U
IPOU3BOJCTBEHHOMN AESITEIbHOCTH
YelioBeKa
6.2 |OK 01 UccnenoBanue croiictB |MccnenoBath Gusnko- JlaGopaTopHas pabota
OK 04 pacTBOpPOB XHMHYECKHUE CBOMCTBA “IIpuroToBiaeHue pacTBOPOB”
K 1.3 HWCTUHHBIX PacCTBOPOB
Il | [IpodeccuonaIbHO-OPHEHTHPOBAHHOE COJIePKAHUE (COIePKAHUE TPUKIIATHOTO MOTYJIs1)
7 Pazgea 7. OuenuBaTth nocjaeaAcTBHs |3amuTa Keica (¢ y4eToM
Xumus B ObITY M OBITOBOM U Oynyuiei npodgeccuoHaNbHOM
MPOU3BOJACTBEHHOM NMPOU3BOACTBEHHOM JIesITeJIbHOCTH)
AesiTeJIbHOCTH AesITeJIbHOCTH YeJIoBeKa
yeJ0BeKa ¢ MO3NIUH
IKO0JIOTHYECKOM
0e3omacHocTH
OK 01 Xumus B ObITY U OuenuBats nocnencteus |Keiic (¢ yuerom Oynymieit
OK 02 IIPOU3BOJCTBEHHOMN OBITOBOM U npodeccnoHaIbHON
OK 04 JIESITEIIbBHOCTH YEeJIOBEKA |[IPOU3BOJICTBEHHON JESITEIIBHOCTH )
OK 07 NEesTEeILHOCTH YelioBeka ¢ |Bo3MO)KHBIE TEMBI KEHCOB:
IIK 1.1 no3unui dxonoruueckoi |1. [Morennenue kiumara u
IIK 1.2 0€e30I1aCHOCTH BBICBOOOKIEHUE Ia30BBIX
IIK 1.3 TUJpaTOB CO JHA OKEaHa.

2. bBynyume marepuansl s aBua-
, MAIlIMHO- ¥ IPUOOPOCTPOCHHUS.
3. HoBsle maTepuansl A
COJIHEUHBIX OaTapeil.

4. JlekapcTBa Ha OCHOBE
PaCTUTENBHBIX TPEMapaToB
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