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Pabouas mporpamma yueOHOro mpeaMeTa COCTaBieHa Ha OCHOBaHHMU DenepanbHOrOo
roCyapCTBEHHOT0 00pa30BaTeNIbHOTO CTaHAapTa CpelHero MpodecCHOHaTbHOTO
oOpazoBanus mno crnenuanbHoctd 40.02.04 IOpucnpynennusi, yTBEp>KIESHHOTO
npukazoMm Munuctepcrsa npocsemieHus PO ot 27 oktsa6ps 2023 r. Ne 798, ®I'OC COO
(mpuka3 MunuctepctBa obOpazoBanus u Hayku P® ot 17.05.2012 Ne 413 c
W3MEHECHUSIMU U JOMOJHEHHUSIMHU), C YYE€TOM MpUMEPHON 0011e00pa3oBaTeIbLHOMN
IPOrpaMMBbl CPEHETO 00IIEro 00pa3oBaHUsI 10 MPEAMETY « XUMHUS.
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1. OBIIASI XAPAKTEPUCTHUKA IPUMEPHOM PABOYEHN ITPOT'PAMMBbI
OBIIIEOBPA3OBATEJILHOM JUCHOUIIJIAHBI «XUMMS»

1.1. MecTO0 IUCHUILVIMHBI B CTPYKTYpe OCHOBHOIl TMpo(ecCHOHATbHOI
o0pa3oBaTeIbHOM MPOrPaMMbI

OO61eo0pazoBaTenbHas AUCHUIUIMHA « XUMUSD» U3y4aeTcs Ha 0a30BOM ypOBHE B
oO1reoOpa3oBaTeIbHOM IIMKJIE Y4YeOHOro TIUIaHa OCHOBHOM MpodeccuoHaNbHON
o0pa3oBaTeabHON MPOrpaMMbl YKPYIMHEHHBIX TPYMN cHenuaibHOCTe / mpodeccuil:
05.00.00, 07.00.00, 08.00.00, 09.00.00, 10.00.00, 11.00.00, 12.00.00, 13.00.00,
14.00.00, 15.00.00, 23.00.00, 24.00.00, 25.00.00, 26.00.00, 27.00.00, 38.00.00,
39.00.00, 40.00.00, 42.00.00, 44.00.00, 46.00.00, 49.00.00, 50.00.00, 51.00.00,
52.00.00, 55.00.00.

TpynoeMKOCTh TUCIMIUIUHBI « XUMHUs» HA 0a30BOM YPOBHE COCTaBIIsieT 72 4aca,
U3 KOTOPBIX 64 yaca — 6a30BbIi MOIYIb (6 pa3enoB) U 8 4acoB — MPUKIIATHON MOTYIIb
(1 pazmen), BKJIIOYAIONIUMN MNPAKTHUKO-OPUEHTUPOBAHHOE COJIEP)KAaHUE KOHKPETHOU
npodeccuu WM CrenuagIbHOCTH.

[IpuknagHO MOIyNb BKIIOYaeT oauH pasnen. Pazmen 7 «Xumug B ObITY U
MPOU3BOJICTBEHHON  JCSATEIBHOCTA  4YEJOBEKa»  peanus3yercss IS BCeX
npodeccuil/crenuaibHOCTe Ha MaTepuaie KEMCOB, CBA3AHHBIX C DKOJOTHYECKOU
0€30MacHOCThI0 U OLIGHKOM  TOCJENCTBHMA  OBITOBOM W  MPOU3BOJCTBEHHOMN
NEeATEIbHOCTH, TI0  OTpaciaM  Oyaymieil  npodecCHOHAIBHOW — JACSTEIbHOCTH
oOydJarommxcs.

[lepuon oOy4eHus u pacnpeiesIeHUe Mo CeEMECTpam orpeesnsaeT oopazoBareabHas
OpraHu3alys CaMOCTOSITEJIbHO, C YYE€TOM JIOTUKH (OPMUPOBAHUSI TPEAMETHBIX
pe3yabTaTOB, OOIIUX U MPOPECCUOHATBLHBIX KOMIIETECHIIUNA, MEKITPEAMETHBIX CBSI3EH C
JPYTUMH JTUCHUILUIMHAMU 00111e00pa30BaTeIbLHOIO0 U 00IEeNPoPeCCUOHAIBHOTO IUKIIOB
y4eOHOrO IJIaHa.

1.2. Ilesin ¥ uIaHMPYeMble pe3yJabTaThl 0CBOCHHS TUCIIUIIINHbI

1.2.1. lean u 3aga4n JUCUUIJINHBI

@opMUpPOBAHUE Y CTYJICHTOB IPEACTABICHUS O XUMUYECKOM COCTaBIAIOLICH
€CTEeCTBEHHO-HAYUYHOW KApTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUN B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAIIUSIX, OTBETCTBEHHOTO TIOBEJICHUSI B IPUPOIHOM Cpejie.

3agaum IMCHHUILINHBI:

1) cdopmupoBaTh MOHMMaHHWE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUYECKHUX
IPOLIECCOB U SIBJICHUM B OKPYXKAIOLIEH Cpelie, LEJIOCTHOM HAYYHOW KapTHHBI MHUpA,
B3aMMOCBSI3H U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) pa3BUTh yYMEHHS COCTaBISATH (OPMYJIbl HEOPTaHMYECKUX W OPTaHMYECKHX
BEILIECTB, YPABHEHUSI XUMHUYECKUX PEAKIINM, OOBICHATh UX CMBICI, HHTEPIPETUPOBATH
pe3yJbTaThl XUMUUYECKUX IKCIIEPUMEHTOB,



3) chopmMupoBaTh  HABBIKM  TPOBEICHUS  TMPOCTEHIINX  XUMHYECKHX
HKCIIEPUMEHTAIbHBIX UCCIIEIOBAHUIN C COOIOACHUEM MPaBHII O€30MaCHOTO 0OpaIleHuUs
C BEIECTBAMU U JIa0OPATOPHBIM 000PYI0BAHUEM;

4) pa3BUTb YMEHHS HCIOJIb30BaTh MH(OpPMAIUI0O XMMHUYECKOIO XapakTepa W3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATETLHOCTH U
XUMHUYECKUX TPUPOHBIX, OBITOBBIX U MPOU3BOJACTBEHHBIX ITPOILIECCOB;

6) chopmMupoBaTh MOHUMAHHWE 3HAYMMOCTH JTOCTHIKCHUH XWUMHUYECKOW HAYKH U
TEXHOJIOTUM JJIs1 pa3BUTHUS COIIMAIBHON 1 TPOU3BOICTBEHHOM cep.



1.2.2. Ilnanupyempble pe3yabTaThl 0CBOEHHsI 0011e00pa3oBaTeJbHOMH JUCHUILIHHBI B c00TBeTCTBHH ¢ PI'OC CIIO u Ha ocHoBe PI'OC COO

- YCTaHaBJ'H/IBaTB CyHIeCTBeHHI)II\/'I HpI/I3HaK NN
OCHOBaHUSl ISl CpaBHEHHS, KIacCH(PHUKAIUU U
0000IIICHHS;

- OIpenensaTh UeNd JeSTENbHOCTH,
napaMeTpLI nu KpI/ITepI/II/I UX JOCTHUXKCHUS,
- BBIBISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHUS B
paCCManI/IBaeMBIX SIBJICHUAX

3aJaBaTb

Koa n Ilnanupyemsie pe3yJbTAThl 0CBOCHHMS AUCHHILINHBI
HAUMEHOBaHU
e

¢popmupyembIx O6mme’ JMCunIIMHAPHbIE?

KOMIIeTeHIN i

OK 01. B yacTu TpYy/10BOr0 BOCIIUTAHUSA: - BIQJETh CHCTEMOW XUMMYECKHMX 3HaHUM, KOTOpass  BKIIIOYAET:

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHWE LIEHHOCTH | OCHOBONOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTpOHHAas

Croco0bl MacTepcTBa, TPYA0I00HE; obosiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYII,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTEIBbHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIIEHUS, XMMHUECKas

npodeccuoHan | TEXHOJIOIMYECKON M COLMAIbHOM HAIIPABICHHOCTH, | CBA3b, MOJIb, MOJIIpHas Macca, MOJIAPHBI 00beM, YIJIEpOJIHBIA CKeEJeT,

BHOM CMOCOOHOCTh ~MHUIMHMPOBATh, IUIAHUPOBATh W | QYHKIMOHANbHAS TPYIINa, PAaJUKall, H30MEPHs, U30MEPHI, TOMOJIOTHIECKUI

JESITEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | pSA, TOMOJIOTH, YII€BOAOPOIbl, KUCIOPOA- U a30TCOAEpIKaIlNe COSIMHEHHUS,

IIPUMEHUTEIbH | - HHTEpeC K Ppa3InYHbIM cdepaM | OMOJIOTMUYECKH aKTUBHbIE BellecTBa (YIJIEBOAbI, >KUPBI, OEJIKH), MOHOMED,

0 K Pa3JInYHbIM | IPOeCcCUOHATBHOMN e TETbHOCTH, MOJIUMEP,  CTPYKTYPHOE  3BEHO, BBICOKOMOJICKYJSIPHBIE  COEIMHEHUS,

KOHTEKCTaM OBiajeHnne  YHHBEPCAJIbHBIMH  y4eOHBIMHU | KDUCTAJUIMYECKAs. PELIETKA, THUIIbI XMMUYECKUX PEAKIMHA (OKUCIUTEIIBHO-
NMO3HABATEJIbHBIMHU AeHCTBUAMM: BOCCTAHOBUTEIIbHBIE, K30-U 3HJIOTEPMUYECKHE, PEAKLIUH HOHHOIO OOMeHa),
a) 0a3o0Bble JIOTHYECKHUe AelicTBUS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs AUCCOIHAIIMS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON peakluu, XUMHUYECKOE
aKTyaJu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECHE), TEOPUU M 3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; opranuueckux BemectB A.M. bymiepoBa, Teopus 3IEKTPOIMTHYECKON

aucconuanuu, nepuogudeckuit 3axod .M. MenneneeBa, 3ak0H COXpaHEHUs
Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH S3bIK XUMUH, (aKTOJIOTHMUYECKHUE
CBEJICHUS O CBOMCTBAaX, COCTaBE, MOJyUYCHUH U OE30IIaCHOM HCIIOJIb30BaHUH
BAOXHEHUIIMX HEOPraHMYECKUX M OpraHMYecKMX BeEUIeCTB B OBITY U
MPaKTUYECKON JAESITEIbHOCTH YEJIOBEKa;

- YMEThb BBIABJIATH XapaKTEpHblE NPU3HAKW M B3aUMOCBA3b M3YyYEHHBIX
HOHﬂTHfI, MPUMCHATH COOTBETCTBYIOIIUEC ITOHATUA TP OIMUCAHUHN CTPOCHUSA U
CBOMCTB HEOPraHMYECKMX W OPraHMUYECKHUX BEIIECTB M HUX IPEBPALLEHUI;

! YkasblBaloTCA IMYHOCTHBIE M MeTanpeMeTHbIe pesyibTaThl u3 ®T'OC COO (B mocaeaHeit pegakuyu ot 12.08.2022) B oTr1arobHoi popme, GopMUpyeMble
00111e06pa30BaTEeNbHON AUCIUIIIMHON
2 lucuunivHapHble (MpeJMeTHbIE) pe3yIbTaThl YKa3bIBAIOTCA B COOTBETCTBUHM C METO/IMKOM NMPero/iaBaHus JUCIUILIHHbI




- BHOCUTH KOPPEKTHUBHI B JCSITEILHOCTD, OIICHUBATH
COOTBETCTBHE pE3YyJIbTATOB IIEJIsIM, OIICHUBATH
PUCKU TIOCITIEACTBHIA e TSIILHOCTH,

- pa3BHBaTh KPEATUBHOE MBIIIUICHHE TIPH PEIICHUH
KU3HEHHBIX TIPOOIIeM

0) 06a30BBIE HCCIEN0BATEIbLCKHE NeHCTBHS:

- BJIQJICTh HABBIKAMH Y4€OHO-HUCCIIEeIOBATEIILCKON 1
MIPOCKTHOM NIEeATEIbHOCTH, HABBIKAMU Pa3peIIcHUs
pooem;

- BBIIBJIATH MPUYMHHO-CICACTBEHHBIC CBS3M U
aKTyaJIM3UPOBATh 3a7ady, BBIBUTATH TUIIOTE3Y €€
pernieHus, HaXOJUTh apryMEHTHI IS
JIOKa3aTeIbCTBA CBOMX YTBEPXKJICHUMW, 3a7aBaTh
rapameTpbl U KpUTEPUU PEIICHHUS,

- AQHAJIM3WPOBATH IOJIYUCHHBIC B XOJIE PEIICHUS
3a/laydl pe3yNbTaThl, KPUTUYECKU OILICHUBATH HX
JIOCTOBEPHOCTh, IPOTHO3HPOBATh HW3MCHCHUEC B
HOBBIX YCIIOBHUSX;

- YMETh TIEPEHOCUTHh 3HAHUS B IMO3HABATEIHHYIO U
MPAKTUYECKYIO0 00JIaCTH KU3HEIEATEIbHOCTH,

- yMeThb HWHTETPUPOBATH 3HAHUS W3 Pa3HBIX
MpeIMETHBIX 00IacTei;

- BBIOBHTaTh  HOBBEIE  HIEH,
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- CITOCOOHOCTH MX HMCIIOJIL30BaHUS B
MO3HABATENBHON M COIMAILHOM MPaKTHUKE

npeJIarath

BBIABJIATH B3aMMOCB3b XUMHUYCCKHUX 3HAaHUH C IIOHATHUAMU n
IpCACTAaBICHUAMU APYTUX €CTCCTBCHHOHAYYHBIX IIPEAMETOB,

- YMCTb HCIIOJIB30BaTh HanMCHOBAHUA XHUMHUYCCKUX COGIII/IHGHI/Iﬁ
MCKIAYHApPOAHOIO  COHO3a TCOpCTI/I‘IeCKOﬁ n HpHKHaHHOﬁ XUMHHU H

TPUBUAJIbHBIC HA3BaHUSI BAXKHEUIIIUX BEIECTB (3TUJICH, alleTUIICH, TJUIEPHH,
¢denon, Qopmanbaerus, YyKCyCHas KHCIOTa, TJMIMH, YrapHblil ras,
YIJIEKHUCIIBIN ra3, aMMHUaK, TaiieHas U3BeCTb, HETallleHas U3BECTb, TUTHEBAS
colla U APYTUX), COCTaBIATh (POPMYJbl HEOPTaHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHCHHSI XHMUYECKUX pEaKIUd, OOBICHATH HX CMBICT;
MOATBEPKIaTh XapaKTepHbIE XUMHYECKHE CBOIiCTBa BEIIECTB
COOTBETCTBYIOIIMMH IKCIIEPUMEHTAMH M 3aMUCAMH YPAaBHEHHM XUMHUYECKUX
peaKInii;

- YMETh YCTAHABJIMBATh MPUHAJIC)KHOCTh H3YUYCHHBIX HEOPTraHWYECKUX WU
OpPraHMYECKUX BEIIECTB K OMPEEICHHBIM KJaccaM U TPYIIaM COeIWHEHUH,
XapakTEepU30BaTh UX COCTaB M BAXKHEWINIME CBOMCTBA; OMPENEISATH BUIBI
XUMHUYECKHUX CBs3ei (KOBaJeHTHAas, WOHHAs, METa/lIndecKasi, BOJIOPOIHAA),
THUTIBI KPUCTAJUTMYECKUX PEHICTOK BEIIECTB; KIACCH(PUIIMPOBATH XUMHUYECKUE
peakuuu;

- chopMupoBaTh TPENCTABICHUS: O XHMHYECKOM  COCTaBISIOINICH
€CTECTBEHHOHAYYHOW KapTHUHBI MHPA, POJIM XMMHUHM B TO3HAHWM SIBIICHUU
npuposibl, B (GOPMHUPOBAHUM MBIIUICHUS W KYJIBTYpPhl JIMYHOCTH, €€
(YHKIIMOHATBHOW TPaMOTHOCTH, HEOOXOIUMOM IS pPelIeHus] MPaKTUUECKUX
3a/1a4 ¥ IKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CPEJE;

- YMETh TPOBOJUTH PACUEThl MO XUMHUYECKUM (opMysraM U ypaBHEHUSIM
XUMHUYECKUX  pEeaKluid ¢  HCIONb30BaHHEM  (U3MYECKUX  BEJIHYMH,
XapaKTEePU3YIOIIUX BEIIECTBA ¢ KOJIMYECTBEHHOW CTOPOHBI: MAacChl, 00beMa
(HOpMallbHBIE YCIIOBHSI) Ta30B, KOJIWYECTBA BEIIECTBA; HCIIOIH30BAThH
CHUCTEMHBIE XUMHUYECKUE 3HAHUS I TPHUHITHS PEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

OK 02.
Hcnonb3oBath
COBpPEMEHHBIC

B 00/1acTH HIEHHOCTH HAYYHOI'0 NTO3HAHMSA:
- c(OpMHPOBAHHOCTH MHUPOBO33PEHUS,
COOTBETCTBYIOLIIETO ~ COBPEMEHHOMY  YPOBHIO

- YMETH INIaHUPOBATh U BBITIOJIHATH XHUMHYSCKHI OKCIICPUMCHT (npeBpameHI/m
OpTraHNYCCKUX BCUICCTB IIPU HAIrpCBAaHWU, ITOJTYYCHHUEC 3TUJICHA U U3YUCHUEC CTO
CBOfICTB, Kau€CTBCHHBIC PpCaKIMKW Ha aJlbJACru/ibl, Kpaxmall, YKCYCHYIO




cpeacTBa
TIOWCKa,
aHanm3a u
UHTEPIpPETANN
uHpOpPMALIUHU U
nH(pOpMaInOHH
BI€ TEXHOJIOTHH
TUIst
BBITTOJTHEHHS
3a1a4
npodeccuonan
bHOU
JeSITeTbHOCTH

pa3BUTHUS HAyKM H OOIIECTBEHHOW MPAKTHKH,
OCHOBaHHOTO Ha JIMaJIore KYJbTYD,
CIOCOOCTBYIOIIETO OCO3HAHHUIO CBOETO MecTa B
MOJUKYJIbTYPHOM MHUPE;

- COBEPILIEHCTBOBAHUE A3BIKOBOM M YHMTATEIBCKOU
KyJbTYpbl KaK CpEJCTBa B3aMMOJCHCTBHUS MEXKIY
JIFOJBMHU U IO3HAHUS MUPA;

- OCO3HAHME IIEHHOCTH HAYYHOH JIESITEIbHOCTH,

TOTOBHOCTh ~ OCYLIECTBJISITH ~ HPOEKTHYIO U
HCCIIEI0BATEIBCKYIO JeSITEbHOCTD
WHJUBUAYAJIBHO U B TPYIIIE;

OBiajgeHne  yHUBEpPCAIbHBIMM  y4eOHBIMHU

NMO3HABATEJILHBIMHU AeHCTBUSIMM:

B) padota ¢ uHgopmanmei:

- BJIQJICTh HABBIKAMH TIOJyYEHUsS WHPOpPMAIMH U3
HUCTOYHUKOB Pa3HBIX THIIOB, CaMOCTOSTEIbHO
OCYIIECTBJISTh MOUCK, aHAJU3, CUCTEMATU3AIIUIO0 U
HHTEPIPETAIHNI0O HHPOPMAIUHN PA3TUYHBIX BHIOB U
dhopm mpecTaBieHus;

- co3JaBaTh TEKCThl B pa3iM4YHBIX (hopmarax c
Y4eTOM Ha3HAueHUss WHPOpPMAIMU U IIeJICBOK
ayTUTOPUH, BBIOMpas ONTHUMAIBHYIO  (QopmMy
MIPEJICTABJICHHS M BU3YyaTH3aIiH;

- OIICHHBAThb JIOCTOBEPHOCTb, JIETUTUMHOCTD
WH(OpPMAIIMK, €€ COOTBETCTBHE IPABOBBIM U
MOPaIbHO-ITUYECKUM HOPMaM;

- HCIOJIB30BaTh CpeJICTBA WH(DOPMAIMOHHBIX H
KOMMYHHKAITMOHHBIX TEXHOJOTHH B pEUICHUH
KOTHUTHBHBIX, KOMMYHHKATHBHBIX 17
OpraHM3allMOHHBIX  33a7a4 €  COOJIOJCHHEM
TpeOOBaHUN IPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepekeHus, TPaBOBBIX U
TUYECKMX  HOPM, HOPM  HH(POPMAITMOHHOMN
0C30IMacCHOCTH;

KHCIIOTY; JICHaTypalus OCIKOB MPH HATPEBAHHH, I[BETHBIC PEAKIIUN OCIIKOB;
MIPOBOAUTH PEAKIIMM HOHHOT'O OOMEHa, OMPEEIIATh CPey BOJHBIX PACTBOPOB,
KaueCTBEHHBbIC pPEaKIUU Ha cyinbdar-, KapOOHAT- W XJIOPHI-aHHUOHBI, Ha
KaTMOH aMMOHHUS; PEIIaTh SKCIEPUMEHTAJIbHBIE 3aaut 110 TemaMm "Metaibl"
n "Hemeramipl") B COOTBETCTBUM C MpaBUIaMH TEXHUKU O€30MaCHOCTH MpHU
oOpallleHuu ¢ BelecTBaMU U Jab0paTOpHBIM 000pyI0BaHUEM; MIPEICTABIATh
pe3yNIbTaThl XMMHYECKOTO OJKCIEPHUMEHTa B (hopMe 3amuch ypaBHEHUMH
COOTBETCTBYIOIIUX peakuil U (OpMyIUpOBaTh BBHIBOABI HA OCHOBE 3THUX
pe3yIbTaTOB;

- YMETh aHATTU3UPOBATh XUMHUECKYIO HH(OPMALIHIO, TOTY4aeMYI0 U3 Pa3HBIX
HMCTOYHUKOB (CpeACTB MaccoBOM nH(popManmu, ceTh IHTepHET U apyrue);

- BJIa/IeTh OCHOBHBIMU METOaMH HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUYECKHIX
sIBJICHUH (HaOJI0/IeHHEe, U3MEPEHUE, IKCIIEPUMEHT, MOJCIIMPOBAHNUE);

- YMEThb NPOBOAMTH pacueThl MO XUMHUYECKUM (opMmyrnaM H YpaBHEHHSIM
XUMHYECKHX  PEaKIMid ¢  HCIOJB30BAaHWEM  (U3HUYSCKUX  BEJIMYMH,
XapaKTepPU3YIOIIUX BEIIECTBA C KOJIMYECTBEHHOM CTOPOHBI: Macchl, o0beMa
(HOpManbpHBIE YCIIOBHUSI) Ta30B, KOJMYECTBA BEIISCTBA; HCIIOJIH30BAThH
CUCTEMHbIE XMMHYECKHUE 3HAHWS A MPHUHITHS PEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUsIX, CBI3aHHBIX C BEIIECTBAMH M X MTPUMEHEHHUEM




- BIIQJICTh HABBIKAMU PACIIO3HABAHUS U 3aIIUTHI
nHpopMmanuu, nHOOPMAITMOHHONU 0€301TaCHOCTH
JTUYHOCTH;

OK 04.

D¢ dexTuBHO
B3alUMOJICUCTBO
BaTh U
paboTath B
KOJIJICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CaMOpPa3BUTHIO,
CaMOCTOATEIBHOCTH U CaMOOIIPEEIICHUIO;
-OBJIa/ICHHE HaBbIKaMU yueOHo-
HCCIIEJIOBATENIbCKOM, IPOEKTHOM W COLUMAIBHOU
NESTEIIBHOCTH;

Osinanenue YHHBEPCAJIbLHBIMH
KOMMYHUKATHBHBIMH 1eHICTBUAMM:

0) coBMeCTHas1 AeATeIbHOCThD!

- IIOHUMaTb M HCIIOJIb30BAaTh IPEUMYLIECTBA
KOMAaHTHOW ¥ MHIAMBHyaTbHOIN paboThI;

- INpUHUMAaTh LEJIU COBMECTHOM JEATEIBHOCTH,
OpraHU30BbIBATh U KOOPAMHUPOBATH JCHCTBUA IO
€€ JOCTM)KCHMIO: COCTaBJIATh IUIAH JEHCTBHIA,
pacupenenarTb pojau ¢ y4eTOM MHEHUN Y4aCTHUKOB
00CyX/1aTh pe3yJIbTaThl COBMECTHOM palboOThI;

- KOOPJMHUPOBAaTb U BBHIIOJHATH pPadOTy B

YCIOBUAX peanbHOro, BUPTYaJIBbHOTO u
KOMOWHHMPOBAHHOTO B3aUMO/ICHCTBUS;
- OCYLUECTBJIATH IIO3UTUBHOE CTPATETMYECKOE

MOBEJICHUE B PA3JIMYHBIX CUTYAIUAX, TPOSBISATH
TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM
OBiajieHHe YHUBEPCAJIbHBIMU PeryJsiTUBHBIMU
JeficTBUSIMU:

') MPUHATHE ce0s1 U APYTUX JIO/Aeii:

- IPUHUMATh MOTHUBBI U aPTYMEHTHI APYTUX JFOACH
P aHATN3E PE3y/IbTaTOB JCITCILHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOACH Ha
OINOKHU;

- pa3BUBATh CIIOCOOHOCTH MTOHUMATH MUP C
TTO3UITUH JIPYTOT0 YeJIOBEKa,

- YMETb IUIAHUPOBATH U BBIIOJIHATh XUMHUECKUI IKCIIEPUMEHT (IIpeBpaLeHUs
OpPraHMYECKUX BEUIECTB IIPU HArPEBAHUHU, IOJIYyUEHHE ITUIIEHA U U3YUEHUE €TO
CBOWCTB, KAUECTBEHHBbIC pEaKUUM Ha aJbJETMIbl, Kpaxmaj, YKCYCHYIO
KHUCJIOTY; JACHATypauus OEJIKOB MPHU HArpeBaHHH, IIBETHBIC PEAKIIMU OEJIKOB;
IIPOBOJIUTH PEAKIIMUM HOHHOT'O 0OMEHA, ONIpeNIeNATh CPely BOJHBIX paCTBOPOB,
KAuecTBEHHbIE PEAKLUU Ha cyiabdar-, KapOOHAT- U XJIOPHUJI-aHUOHBI, Ha
KaTHOH aMMOHMSI; pelIaTh 3KCIIepUMEHTaJIbHBIE 3a/1a41 110 TeMaM "MeTaisl"
n "Hemeramisl'") B COOTBETCTBHH C MPABHIIAMH TEXHHUKH O€30ITaCHOCTH TPU
oOpallleHnH ¢ BellecTBaMH U JIAOOPaTOPHBIM 000pYI0BAHNEM; IPECTABIATh
pe3yabTaThl XWMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH ypaBHEHUH
COOTBETCTBYIOLMX PEAKIMA U (HOPMYyIMpPOBATh BHIBOJBl HA OCHOBE 3THUX
pe3yIbTaTOB




OK 07.
ConeilicTBOBaThL
COXPaHEHHIO
OKpY>Karoleu
cpenpl,
pecypcocoepex
EHHUIO,
MIPUMEHSATH
3HaHUS 00
U3MEHEHUU
KJIUMATa,
MPUHIHUIIBI
OEpEKITUBOTO
MIPOU3BO/CTBA,
3P PEeKTHBHO
eficTBOBAaThH B
YpE3BBIYANHBIX
CUTYyaIUAX

B o6s1acTH 3K0/10rMYECKOr0 BOCIIUTAHHUSA:

- c(OPMUPOBAHHOCTb 3KOJIOTUYECKOU KYIbTYpHI,
[IOHUMAHHUE BIIMSIHUS COLIMAIBbHO-3KOHOMMUYECKUX
MPOLIECCOB  HAa  COCTOSIHUE  NPUPOAHOU U
COLMAJIGHOW  Cpelbl, OCO3HAHHWE TJI00AILHOTO
XapakTepa 3KOJOTHYECKUX MPoOIieM;

- IUIAHUPOBAHHUE M OCYLIECTBIICHUE JCHUCTBUI B
OKpY’Kalollled cpeAe Ha OCHOBE 3HAHMS LeJeu
YCTOWYMBOI'O Pa3BUTHS YEJIOBEYECTBA;

AKTUBHOE HETIPUATUE JEHCTBUM, IPUHOCSIINX BpeL
OKpY>Karollen cpere;

- yMEHHE TMPOTHO3UPOBATH HEOIArOMPUSATHBIC
9KOJIOTMUECKHUE MOCHEACTBUS MPEANPUHUMAEMbBIX
JEHCTBUM, PEAOTBPAILATh UX;

- pacmmpeHue OIIbITa
9KOJIOTMYECKON HaIlPaBJIECHHOCTH;
- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIbCKOM, MPOEKTHOM U COLIMAJIBHON
NEeATEIbHOCTH;

JACATCIIBHOCTH

- chopMUpOBaTh TPEACTABICHUS: O XHMHUYECKOW  COCTaBISIOMICH
€CTECTBEHHOHAy4YHON KapTHUHbBl MHPA, POJIM XUMHHM B IO3HAHWM SIBJICHUU
OpUPOAbl, B (OPMHUPOBAHUHM MBIIUICHUS W KYyJIbTYyphl JUYHOCTH, €€
(YHKIIMOHATIBHOW TPaMOTHOCTH, HEOOXOIUMOM Ui pelIeHus] MPaKTUYECKUX
3a/1ad U IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3/IOPOBBIO U
MPUPOIHOM CpeJe;

- yMeTh COOIOATh MPaBHJIa YKOJOTHUECKU [1eTIeCO00pPa3HOTO MOBEICHUS B
ObITY U TPYIOBOW IESATENHOCTH B IIEJIIX COXPAHEHHUS CBOETO 30POBBS U
OKpY>Karolllel NPUPOJHOW CpEelbl; YYUTHIBATH ONACHOCTH BO3JCHCTBUS Ha
JKUBBIE OPraHU3MBbl OIPEACIICHHBIX BEIIECTB, ITOHMMAas CMBICI IOKa3aTells
MpeIeIbHON TOMYCTUMOW KOHUECHTPALIMU




2. CTPYKTYPA U COJAEPKAHUE OBIIIEOBPA30OBATEJBHOM

AU CHUITIIMHBI «XUMUSA»
2.1. O0beM JUCHUIIMHBI U BBl Y4eOHOH padoThI

Bup yueOHoi1 padoThI Oo6bem B yacax
O0bem 00pa3oBaTeIbHOI NPOrPaAMMBbI 1M CHUIIIMHBI 72
B T.4.

OcHOBHOE coaep:KaHue 64
BT. U..

TEOpEeTHYECKOe 00yUIeHUE 32
MPAKTUYECKHUE 3aHATUS 28
1abopaTOPHBIE 3aHATUS 10
IIpomesxkyTouHasi aTrecTanus (3a4eT) 2
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2.2. TemaTn4yecKkMil IJIAH U COAEPKAHME JUCHUILITHHBI

HanmenoBanme Conep:xanue yueOHOro Marepuasa (OCHOBHOE U IPO(decCHOHAIBLHO-OPHEHTHPOBAHHOE), OBLeM 1aco dopmupyeMble
. 'beM 4aCO0B
pa3aesioB M TeM JadopaTopHbIe M NPAKTHYECKUE 3aHATHS, IPUKJIATHON MOAY.Ib KOMIIeTeHIIM U
1 2 3 4
OcHoOBHOE coJiep:KaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHOBHOe coep:KaHue 4 OK 01
Crpoenue aToMOB
XUMHUECKHIX Teopernueckoe o0y4yeHune 2
3JIEMEHTOB U _ _
npupona CoBpeMeHHass Mojenb CTpoeHus atoma. CHMBOJMYECKMM $3bIK XUMHUU. XUMUYECKUHA 3IIEMEHT.
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanuss XMMHUYECKHX JIEMEHTOB (s-, P-, d-i)JIeMeHTI)I).
CBSI3H BanentHble  snexkTpoHbl.  BaneHTHOCTb.  DNEKTpOHHass ~ MpPUPOJAa  XUMUYECKOM  CBS3H. 2
DNeKTpOOTPULIATEIFHOCTh. BuAbl XUMHYECKOW CBsi3u (KOBaJieHTHAs, HWOHHAs, METAJUIMYECKas,
BOJIOPO/IHAS) M CIIOCOOBI €e 00pa30BaHMs
IIpakTH4eckne 3aHATHSA 2
Pemenne 3amaHuii Ha HMCHOJNB30BaHUME XUMHUYECKONM CHMBOJMKM W Ha3BaHUW COEJUHEHUN 10
HOMEHKJIAType MEXIYHAPOIHOTO COI03a TEOPETUYECKON U TPUKJIAAHON XUMUH U TPUBUAJIBHBIX Ha3BaHUI
JUISL COCTABIICHUSI XUMUYECKHX (POPMYI IBYXaTOMHBIX COSAMHEHUN (OKCHUIOB, CyNb(UI0B, THAPUIOB U
T.I1.) ¥ IPYTUX HEOPTAaHUYECKUX COCTUHEHHUH OTICIIbHBIX KJIACCOB. 2
[IpakTHueckue 3aaHusl Ha YCTAHOBIIEHUE CBA3U MEXAY CTPOCHHEM aTOMOB XMMHUYECKUX 3JIEMEHTOB U
MEPUOIMYECKIM H3MEHEHHEM CBOMCTB XMMHYECKUX DJIEMEHTOB UM UX COCIUHEHUU B COOTBETCTBUU C
nonoxenueM [lepuoanueckoi CUCTEMBI.
Tema 1.2. OcHoBHOe coJiep:KkaHue 2 OK 01
Ileproanueckuii OK 02
3aKk0H M Ta6nmua | IIPAKTHYECKHE 3aHSATHSI 2
.. Menneneera y
[Tepuonnueckas cucrema xumudeckux sneMeHToB J[.M. MenaeneeBa. ®u3nyueckuii CMbICIT 5

HepI/IO,Z[I/I"ICCKOFO 3aKOHa I[I/I MeHnpeneena. 3aKOHOMCpHOCTI/I U3MEHEHHS CBOMCTB XMMHUUYECKUX
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3JIEMEHTOB, 00Pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUH C MOJIOKCHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucremMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perrenue npakTuKoO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJJaHUN HA XapaKTepU3AIUI0 XUMUYECKUX
371eMeHTOB «MeTauTn4ecKue / HeMeTaUIMYeCKUE CBOMCTBA, JIEKTPOOTPUILIATEIILHOCTh XMMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX 3JIEKTPOHHBIM CTPOCHHEM U MOJ0KEHUEM B IEPUOJUUECKOM CUCTEME
XUMu4YecKux djemenToB .M. MenaeneeBay

Paznen 2. Xumndeckue peakinuu 10
Tema 2.1. Tuner | OcHOBHOE coepP:KaHUE 4 OK 01
XUMUYECKUX
peaktmit Teopernueckoe o0yueHue 2

Knaccugukanus v TUIIBI XUMHUUYECKUX PEAKLIUI C yyacTHEeM HeopraHuyeckux BemiecTB. CocTaBiieHUe

yYpaBHEHHUN peaKIUi COeUHEHUS, PA3JI0KEeHUs, 3aMEIICHHs], OOMEHa, B T.4. PEaKIMi TOPEHUsI,

OKHCJICHUS-BOCCTAHOBJICHHUSI.

VYpaBHeHUsI OKUCIEHUSI-BOccTaHOBIIeHU. CTeneHb okucaeHusl. OKUCINTENb U BOCCTAHOBUTENbD. 2

CocraBiieHHE U ypaBHUBAHUE OKHCIUTEIBHO-BOCCTAHOBUTENIBHBIX PEAKIIMI METOIOM 3JIEKTPOHHOTO

6ananca. OKHCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKLIUK B IPUPO/IE, IPOM3BOACTBEHHBIX MIpOLIEccax U

KHU3HEIEATEIIBHOCTH OpraHU3MOB

IIpakTH4eckue 3aHATHSA 2

KonnuectBeHHble OTHOLIEHUS B XUMUU. OCHOBHbBIE KOJIMYECTBEHHBIE 3aKOHBl B XUMHUU U PacdeThbl IO

YPAaBHEHUSIM XUMHUYECKMX peakuui. Moib Kak eIuHuIa KOJIMYECTBa BellecTBa. MolsipHas Macca.

3aKOHBI COXPAaHEHHUs Macchl M 3HEpruu. 3akoH ABoraapo. MosspHelii 00beM razoB. OTHOCHUTENbHAS 2

IUIOTHOCTH ra3oB. PacyeTsl mo ypaBHEHUSM XMMHUYECKHX PEaKLUH C MCIOJb30BaHHMEM Macchl, 00beMa

(HOpMaJibHBIE YCIIOBUSI) Ta30B, KOJIMYECTBA BEIIECTBA
Tema 2.2. OcHoBHOE coaepKaHue 4 OK 01
DNEKTPOIUTHUECKA OK 04
s acconuamus u | 1 €opeTHdecKoe odyqenne 2
MOHHBII 0OMEH 5
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Teopus aneKTpoUTHYECKON aucconranuu. oHbl. DIEKTPOIUTHI, HEAIEKTPOIUTHI. Peakiiuu MOHHOTO
obmena. CocTaBiieHHE peaklUil MOHHOrO OOMEHa IyTeM COCTAaBJIEHUS UX IOJIHBIX U COKpAIIEHHBIX
HMOHHBIX YpaBHEHUH. KHCIOTHO-OCHOBHBIE peaKIIMU. 3aJaHUsI HA COCTABJIIEHUE HOHHBIX PeaKIuil

JlabopaTopHble 3aHATHSA 2
JlaGopaTopHas pabota “THITbl XUMHUYECKUX PEaKIIhii”.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY HCXOJHBIX U 00pa3yIOIIMXCS BEIIECTB) U IPU3HAKOB 9
XUMHUecKuX peakuuid. [IpoBenenue peakiuit HOHHOTO OOMEHa, OMpe/iesieHNne CPeIbl BOJAHBIX
pacTBOpoOB. 3a/laHNs HA COCTABICHUE HOHHBIX pEeaKLIUii
KonTtpoibHasn
CrpoeHue BeliecTBa U XUMUYECKUE PEAKIIUU 2
padora 1
Pasznea 3. CTpoeHue U CBOICTBA HEOPraHUYECKHUX BELIECTB 16
Tema 3.1. OcHoBHOe coJep:kaHue 4 OK 01
Kiaccudukanms, OK 02
HOMEHKIATypa i Teopernueckoe o0yueHue 2
CTpOCHHE .
S — [Ipenmer Heoprannyeckoit xumun. Kiaccugukanys HeopraHuueckux BemecTs. IIpocTbie U crokHbIe
p BeniecTBa. OCHOBHBIE KJIACChI CJIOKHBIX BELIECTB (OKCUABI, THIAPOKCUIBI, KUCIOTHI, COM). B3aumocss3b
BEIIECTB
m HEOpPraHMYECKUX BEIIEeCTB. ArperatHble cOCTOsHUS BelecTBa. Kpucraminyeckue u amopdHbie
BelecTBa. TUIBI KPUCTAITUNYECKUX PEIIETOK (aTOMHasl, MOJICKYJIsIpHAs, MOHHASI, METAJIITNYecKasi). 2
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XMMHUYECKOH aKTMBHOCTH BEIIECTB OT BHJ1a XUMUYECKOH CBA3M U TUIA KPUCTAIIIMUECKON PELIETKH.
[IprurHbI MHOrOOOpa3us BEIECTB
IIpakTHyeckue 3aHATHSA 2
Homenknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMIS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYIIbI UCXOs U3 HAa3BaHHUS BELIECTBA 10 MEXKyHAPOIHOM
(MIOITAK) nnu TpuBHAJIBHON HOMEHKIIATYDE. 2

Pemenne mnpakThyeckux 3aJaHUN IO KiIacCU(PHUKAIMU, HOMEHKJIAType M XHUMHUYECKUM (opmynam
HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KJIaccoB (yrapHbli ra3, YIVIEKHCIBIM Ta3, aMMHaK, ranieHas
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W3BECTh, HETallleHas! N3BECTh, MUTHhEBAs COAA U JPYTUX): HA3BIBATh U COCTABIATH (DOPMYIIBI XUMUYIECKUX
BEILIECTB, ONPEIEIATh MPUHAIICKHOCTD K KJIaccy.

HcTounnku XumMudeckoi nHpopMaIuu (CpeicTB MacCoOBOM MHpopMaIuu, ceth HTepHET U IpyrHe).
[Touck nHpopManuu 1Mo Ha3BaHUSAM, UACHTU(PUKATOPAM, CTPYKTYPHBIM (opMmyIam

Tema 3.2. ®usuko-| OcHOBHOE coep:kaHne OK 01
XAMHYECKHE OK 02
CBOICTBA Teopernueckoe o0yuenue
HEOPraHUYECKHUX .

Mertamnel. O0uie ¢uzndeckne U XUMHUYECKHE CBOMcTBa MeTaiioB. CriocoObl mosydeHus. 3HaYeHUE
Betuects METaJUIOB M HEMETAUIOB B MPHUPOAEC M KU3HEAEATEIbHOCTH 4esloBeKa M opraHu3moB. Koppo3sus

METAJIJIOB: BU/IbI KOPPO3UH, CIIOCOOBI 3aIUTHI METAJIJIOB OT KOPPO3UU

Hemeramner. OOmme ¢usnyeckne M XUMHUYECKHE CBOWCTBA HEMETAJUIOB. THIIUYHBIE CBOWCTBA

HemetaiioB [V— VII rpynn. Knaccuduxarus 1 HoMeHKIaTypa coeMHEeHH HeMeTaoB. KpyroBopoTsl

OMOTEHHBIX IIEMEHTOB B IIPUPO/IC

XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMUYECKUX BEIIECTB (OKCHI0B, THIPOKCUIOB, KUCIIOT,

coneil u 1p.). 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB MPOCTHIX BEUIECTB, BOJOPOIHBIX COCTUHEHU,

BBICIIIMX OKCHJIOB U TUAPOKCUIIOB

IIpakTHyeckue 3aHATHSA

CocraBiieHne ypaBHEHMH XMMHUYECKUX DPEAKIMM C y4yacTHEM IPOCTBIX U CIOKHBIX HEOPraHUYECKHX

BEIIECTB: META/NIOB M HEMETAJJIOB; OKCHJIOB METAJJIOB, HEMETAIJIOB M aM(OTEpHBIX 3JIEMEHTOB;

HEOPraHMYECKUX KHCIOT, OCHOBaHMM M aM(QOTEpHBIX THAPOKCUIOB; HEOPraHWYECKUX COJei,

XapaKTEePU3YIOUIUX UX CBOMCTBA.

Pemenne npakTUKO-OpUEHTHPOBAHHBIX TEOPETUYECKUX 3aJaHUM Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIIMX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTHYECKOil

NEATEIbHOCTH YEJIOBEKA
Tema 3.3. OcHoBHOe coep:kaHue OK 01
WNnentudukanus OK 02
HeOpraHWYeCKHX JlabopaTopHble 3aHATHS OK 04
BEILIECTB

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTAHUIECKUX BEIIECTBY.
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Pemrenue sKkcriepUMEHTANbHBIX 3a/ad MO XUMHUYECKUM CBOWCTBAM METAJIOB M HEMETAJJIOB, IO
pacro3HaBaHUIO U MOTYYSHHUIO COSAMHEHUN METAIJIOB U HEMETAJIIOB.

WNnentudukanuss HEOPraHUYECKUX BEIIECTB C HUCIHOJIb30BAaHUEM HX (DU3MKO-XUMUYECKUX CBOMCTB,
XapaKTepHBIX KAaueCTBEHHBIX peakiuil. KauecTBeHHble peakiuu Ha cyiabdar-, kapOOHAT- U XJIOPHI-
AQHUOHBI, HA KATUOH aMMOHUS

KonTpoibHasn
padora 2

CBolicTBa HEOPraHUYECKUX BEILIECTB

Pazpen 4.

CTpoeHue u CBOMCTBA OPraHUYEeCKHUX BelIECTB

24

Tema 4.1.
Kiaccudukanms,
CTPOCHHUE U
HOMEHKJIaTypa
OpPraHUYeCKUX
BEIIIECTB

OcHoBHOE CoAcpiKaHue

Teopernueckoe o0yueHue

[TosiBneHue u pa3BUTHE OpraHMYECKOW XUMUU Kak Hayku. [Ipenmer oprannyeckoit xumun. Mecto u
3HAYEHUE OPraHUYECKOW XMMHH B CUCTEME €CTECTBEHHBIX HayK.

XUMHUECKOE CTPOCHUE KaK HOPSJI0K COEAMHEHHs aTOMOB B MOJIEKYJIE COIVIACHO MX BaJIEHTHOCTH.
OcCHOBHBIE TIOJIOKEHUS TEOPUU XMMHUYECKOTO CTPOCHMsI OpraHuyeckux coeauHenuid A.M. bytieposa.
VYriuepogHblii CKEJNET OPraHM4YeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT XUMHUYECKOTO
CTpOEHUS MOJIeKyJ. MI3oMepusi U U30Mephl.

[Tonatne o ¢yHkuuoHaneHOW rpynne. Panukan. IlpuHnunel kinaccu@uUKauyd  OpraHUYECKHX
coequHeHn. Mex1yHapo/iHasi HOMEHKJIaTypa U MPUHIIUITBI HOMEHKJIATYpbl OPraHU4eCKUX COCTUHEHUI.
[Tonsatue 00 azoTcoAepKaIIUX COSIUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIleCTBax (yIJIeBOJAX, JKUPaX,
OenKax M Jip.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHSA

HomeHnknatypa opraHM4YecKMX COEIMHEHHMH OT/ENbHBIX KIJIACCOB (HACBHIIIEHHBIE, HEHACBHIIIEHHBIE U
apOMAaTUYECKHEe YTIIEBOIOPOJIBI, CITUPTHI, ()EHOJBI, allbACTH/IbI, KETOHBI, KAPOOHOBHIE KHUCIOTHI U JIp.)
CocraBieHre TOJHBIX M COKPAIEHHBIX CTPYKTYPHBIX (DOpPMYJ OpPraHHMYECKUX BELIECTB OTIEIBHBIX
KJIaCCOB, WCIONB3Ys WX HAa3BaHUS 1O CHCTEMAaTHYECKOW W TPUBHAIBHONW HOMEHKJIAType (ITHIICH,
alleTWIeH, MJIMLEpuH, (eHod, dopManbAerus, YKCyCcHas KHCIOTa, TTMuiuH). Pacdersl mpocreiimeit
(hopMyIIbl OpraHNYecKOi MOJIEKYJIbI, HCXO/sI U3 3JIEMEHTHOT0 cocTaBa (B %)

OK 01

OcHoBHOe coaep:kaHue
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Tema 4.2.
CpolicTBa
OpTraHUYECKHUX
COCTUHEHUN

TeopeTuyeckoe o0yueHue

OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX COEIMHEHUN OTHENbHBIX KJaccoB (0COOEHHOCTH
KJaccu()UKAMU 1 HOMEHKJIATyphl BHYTPH KJIacca; TOMOJIOTHUYECKUH psif v o0mas popmyina; U30Mepus;
(bu3nyecKkre CBOMCTBA; XUMUYECKHE CBOMCTBA; CLIOCOOBI MOTYUYCHHS):

— TpeJenbHbIe YIIeBOAOPObI (IKaHbl U IHUKJIOANKaHbl). ['opeHHe MeTaHa Kak OJIMH M3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHHUE B
MPUPOJE U TPUMEHEHUE AJTKAHOB;

— HeTpeIebHbIC (ATKEHBI, AJTKWUHBI M aJIKaIMEeHbI) U apOMaTHYECKUE YIIIeBOA0pOAbl. [ opeHne aneruicHa
KaK HCTOYHHMK BBICOKOTEMIIEPATYPHOTO IIJIAMEHM JJIsI CBAPKHU U PE3KU METAJIJIOB

— KUCJIOPOACOIepKAIINE COSTUHEHUS (CTUPTHI U ()eHOIIBI, KAPOOHOBBIC KUCIOTHI M A(UPBI, AITICTUIIBI U
KETOHBI, JKUPBI, yrieBoasl). [IpakTHueckoe MNpUMEHEHHE ATUICHTIUKONS, TJUIepuHa, ¢GeHoma.
[Ipumenenne Qopmanpaernaa, ameraibJeTHaa, YKCYCHOH KHCIOThL. MpUla Kak COJU  BBICIIUX
KapOOHOBBIX KHCIIOT. MOIOIIIHE CBOKWCTBA MbLja

— a30Tco/iepKallue COeAMHEHNS (aMUHBI 1 AMUHOKHUCIIOTHI, OeNkn). BricokoMomNeKynapHble COeTUHEHUS
(cunTeTMYeCKMEe U OWOJOTMYECKU-aKTHUBHBIC). MoHOMEp, MOJUMEp, CTPYKTYPHOE  3BEHO.
[Tonumepu3arus 3TUIICHa KAK OCHOBHOE HAIIPaBJICHUE €r0 UCIOJIb30BaHUSI.

I'eneTnyeckas CBsI3b MCXKIY KilaCCaMU OpPTraHUYCCKUX COC)II/IHGHI/II\/'I

HpaKaneCKue 3aHATHSA

CBolicTBa OpraHMYECKMX COEIMHEHUN OTAEIbHBIX KJIAccOB (TpUBHAIbHAS M MEXJIyHapOJHas
HOMEHKJIaTypa, XUMHUUECKUE CBOMCTBA, CIIOCOOBI MOMYUYeHHUs): TpeAebHbIe (AIKaHbl U LUKIOAIKaHBbI),
HenpeJenbHble (aJIKEHbI, aJKUHBI U aJIKaJIue€Hbl) 1 apOMaTUYECKUE YIJIEBOJOPO/Ibl, CIUPTHI U (DEHOIIBI,
KapOOHOBBIE KUCIIOTHI U 3(UPHI, alIbAECTH/IbI U KETOHBI, aMUHBI 1 aMUHOKHCIIOTHI, BHICOKOMOJIEKYJISIpHBIE
COE€MHEHMS. 3aJlaHNs Ha COCTaBJICHHE YPABHEHMHM XMMHUYECKHMX PEaKIMHA C y4yacTHEM OpraHH4eCKHX
BEILECTB HA OCHOBAaHUU UX COCTaBa U CTPOCHUS

CocraBreHne cxeM peakiuidi (B TOM 4YHCIE 1O TMPEATOKEHHBIM IIeTOYKaM TMpeBpalleHuit),
XapaKTEPU3YIONIUX XUMUUYECKHE CBOWCTBA OPTaHUYECKUX COSTMHEHUI OTIEIBHBIX KJIACCOB, CIIOCOOBI X
MOJYyYEHUS] M Ha3BaHUE OPraHUYECKUX COCAMHEHUN 1O TPUBHAIBHOM WM MEXKIyHAPOJAHOU
CUCTEMAaTHYECKON HOMEHKJIIAType.

OK 01
OK 02
OK 04
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PemeHne 1pakTUKO-OPUEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHUM HAa CBOMCTBA OPraHUYECKHUX
COCUHEHUH OTAEIBHBIX KIACCOB

JlabGoparopHasi padora

JlaboparopHast pabota “IIpeBpaiiieHus: OpraHUYECKUX BEIIESCTB IIPH HArpeBaHUU".
[MosydeHue STHICHA U U3yYECHUE €0 CBOWCTB. MOICTUPOBAHUE MOJIEKYI M XUMHUYCCKUX TPEBPAICHUI
Ha [IpUMepe dTaHa, STHJICHA, allCTUIICHA U JIp.

Tema 4.3.
WNnentudukanus
OpPraHUYECKUX
BEILIECTB, UX
3HAYEHUE U
MIPUMCHCHHE B
OBITOBOM U
IIPOU3BOJCTBEHHOMN
EeITEIbHOCTH
yeJgoBeKa

OcHOBHOe coiep:KaHue

TeopeaneCKoe oﬁyqelme

buooprannueckue coenuHeHus. IlpumeHeHune u Ouosjoruuyeckas poJib yrieBojoB. OKucIeHHE
YIJIE€BOJOB — MCTOYHUK OHHEPrUM HKUBBIX OpraHu3MoB. OOnacTh NpPUMEHEHUS aMUHOKHUCIIOT.
ITpeBpartenust 6€1K0B MUK B opranusMe. buonoruueckue pynkunu 6enkoB. buongornueckue GpyHKIuu
XKUpOB. PoJib opraHnyeckoil XuMuM B peLIeHUH MTPo0JIeM MUIIEBOW O€30I1aCHOCTH

Ponp opraHudeckoil XMMHUM B PEHICHHH MPOOJIEM SHEPreTHYeCKOW OE€30MacHOCTH, B Pa3BUTUHU
MEUIIMHBI, CO3/IaHUN HOBBIX MATEPUATIOB, HOBBIX HCTOYHHKOB PHEPTUU (JTbTEPHATUBHBIC UCTOYHUKHU
sHeprun). OnacHOCTh BO3/IEUCTBHS Ha )KMBBIE OPraHU3Mbl OPTAHMYECKUX BEIIECTB OTAEIbHBIX KJIAaCCOB
(YrJIeBOIOpOIBI, CIUPTHI, (PEHOJIBI, XJOPOPTaHWYECKUE TMPOU3BOJHBIC, AMBICTHABI U Jp.), CMBICIT
[0Ka3arelisl MPeAesIbHO I0IYCTUMON KOHLIEHTPALUU

JlaGopaTopHble 3aHATHUS

JlaboparopHas padota: “UneHTrduKaIns OpraHUYECKUX COSAMHEHUN OTEIbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeTuI0B, KpaxMasia,
YKCYCHOM KUCIIOTBI, OEIKOB U T.I1.) C UCMIOJIb30BaHUEM UX (PU3UKO-XUMUYECKUX CBOIMCTB M XapaKTEPHBIX
KauecTBeHHbIX peakiuil. JleHarypanusi Oenka npu HarpeBaHuH. lIBeTHble peakuuu OEIKOB.
BO3HMKHOBEHHE aHAIMTUYECKOIO CUTHANA C TOYKH 3PEHUS XMMUYECKHX MPOLECCOB MPU MPOTEKAHUU
KaueCTBEHHOW peaKIiH, MO3BOISIONIeH HACHTUQUIIMPOBATH MPEAJIOKEHHbIE OpraHNUYeCKHEe BEIECTBa

KonTpouabnas
padora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04
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Pazpea 5.

Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKkuuii

CkopocTh OcHoBHOe coJep:xkaHue OK 01
XUMHYECKUX OK 02
peaKLHii.
XuMHu4eckoe
paBHOBECHE

TeopeTuyeckoe o0yueHue

CKOpOCTh peakiuu, €€ 3aBHUCUMOCTh OT Pa3jMYHBIX (DAKTOPOB: MPUPOIBLI PEArHPYIONMIUX BEIICCTB,

KOHIIEHTPALlMM PEarupymoIllux BeLIECTB, TEMIEpaTypbl W IUIOMIAIN PEAKIMOHHON MMOBEPXHOCTH.

TemmoBsie 23 (HEKTh XUMUYSCKUX PEAKIIUi. DK30- ¥ SHIOTCPMHUUCCKHE, PCAKIIHH.

OO6paTumocTh peakiuuii. XuMU4eCKOe paBHOBECHE U €r0 CMEILIEHUE MO/1 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB

(KOHIIGHTpaI¥sl PEarcHTOB WM TIPOAYKTOB PEAKIUH, JaBJIICHUE, TEMIIEpaTypa) JUisi CO3AaHHS

ONTUMAJIBLHBIX YCIOBUN MPOTEKaHUs XUMHUUYeCKuX npoueccoB. [Ipuniun Jle [latense

IIpakTHYeckne 3aHATHA OK 01

OK 02

Pemenne mpakTUKO-OPUCHTHPOBAHHBIX 3aJlaHUH Ha aHaiau3 (AKTOPOB, BIMSIONIMX Ha H3MCHCHHE

CKOPOCTH XUMHUYECKON PEeaKIIMH, B T.4. C MO3UIUI SKOJOTUIYECKH 11e7IECO00Pa3HOTO MOBECHUS B OBITY U

TPYJIOBOU JCSITEILHOCTH B IEJISIX COXPAHEHUS CBOCTO 37I0POBBS H OKPYXKAIOIIECH MPUPOIHON CPEIBI.

Pemenne mpakTUKO-OPHEHTUPOBAHHBIX 3adaHUil Ha mnpuMeHeHue npuHiuna Jle-Illarense nms

HaXOXCHHUS HANpPABICHUS CMEIICHUS pPAaBHOBECUS XHUMHUYCCKOW pEaKIWH W aHamu3 (aKToOpOB,

BIUSIIOLIUX HA CMEIIEHUE XUMUYECKOTO PAaBHOBECHS
Pazneu 6. PacrBopbI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
[Tousarue o OK 02
pacTBOpax Teopernyeckoe o0yuenue OK 07

PactBopenue kak ¢usznko-xumuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIIEHUST PAaCTBOPOB.
PactBopuMocTs. MaccoBast 40J1 pacTBOPEHHOT0 BeniecTBa. CMBICI MOKa3aTeNsl MPEAETbHO TOMYCTUMOM
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHKE B OIICHKE SKOJIOTHYECKON OE30MMacHOCTH.
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[IpaBmiia SKOJOTMYECKU MeIecOo00pa3HOTO MOBEICHUS B OBITY U TPYIOBOU ICSATEILHOCTH B IEJSAX
COXPAHEHHUS CBOETO 3JI0POBbS M OKPYXKAIOIIEH MPUPOIHONU CPEibl; OMACHOCTh BO3JECHCTBUS HA KUBbBIC
OpraHu3Mbl OIPEAEIEHHBIX BELIECTB.

Pemenne mpakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUN Ha paCTBOPHI, HCIOJIb3yeMbIe B OBITOBOU H
MIPOU3BOACTBEHHOM JIESTEIBHOCTU YEI0OBEKA

Tema 6.2. OcHoBHOeE coep:kaHue OK 01
UccnenoBanue OK 02
CBOMICTB pacTBOpPOB .Haﬁ()paTOprIe 3aHATHA OK 04
JlaboparopHast pabota «IIpuroroBieHne pacTBOPOBY.
[IpuroroBneHnne pacTBOPOB 3aaHHOMN (MaccoBOM, %) KOHIIEHTpaUU (C MPaKTUKO-OPUEHTUPOBAHHBIMU
BOIIPOCAMHM) U OTIpEICIICHUE CPEbl BOJHBIX PACTBOPOB.
Pemrenue 3a1ay Ha TPUTOTOBJICHUE PACTBOPOB
IIpodeccuonanbHO-OpHMEHTHPOBAHHOE CO/lep:kaHMe (coep:KaHue MPUKJIATHOTO MOIYJIsl)
Pa3nen 7. Xumusi B ObITY H IPOM3BOACTBEHHOI IeATEIHLHOCTH Ye10BeKa OK 01
OK 02
Xumus B ObITY . |OcHOBHOE CO/lepkanue OK 04
MIPOU3BOICTBEHHON
p OK 07
JESATSIIbHOCTH TeopeTrnueckoe odyuenue

YCIOBCKa

Hogeiime nocTH)eHNs XUMHYECKOW HAYKH M XUMHUYECKON TeXHOJIOTHH. Poyib XUMUU B 00ecriedeHIN
HKOJIOTMYECKO, SJHEPreTUYEeCKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeaulMHbL. [IpaBuia movcka u
aHaJgn3a XUMUYECKOW HWHGOpPMAIMU U3 pPa3TUYHBIX HCTOYHHUKOB (Hay4yHas M Yy4eOHO-Hay4yHas
JauTepaTypa, CpecTBa MaccoBoii nHMopMaluu, cetb UHTepHEeT)

HpaKaneCKue 3aHATUA

[Touck m aHanM3 KEMCOB O MPUMEHEHHM XWMHUYECKHX BEIECTB W TEXHOJOTUHA C ydyeToM Oymymien
npodeccHOHATBHOM ~ AEATEeIBPHOCTH MO  TeMaM:  BaKHEWIME  CTPOUTENIbHBIE  MaTepHallbl,
KOHCTPYKIMOHHBIE ~MaTepuaibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaiabl JId DSJIEKTPOHUKH,
HAaHOMAaTEpHUasbl, TEKCTUJIbHBIC BOJOKHA, HWCTOYHHUKM DHEPIUH, OPraHUYECKUE U MUHEPAJIbHbBIC
yA0OpeHus, JICKaPCTBEHHBIE BEIIECTBA, OBITOBAST XUMUS.

3amura: [IpencraBienue pe3yabTaToB pelIeHus KelicoB B hopMe MUHU-I0KIIA/1a C TIpe3eHTaluel
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IIpoMe:xxyTouHasi aTTecTalus M0 TUCHMUILIMHE (3a4eT)

Bcero

72

20




3. YCJIOBUSI PEAJU3ALIMM ITPOT'PAMMBI OBILEOBPA30OBATEJILHOM
T CHUIIIAHBI

3.1. TpeOoBaHMsA K MUHMMAJIbHOMY MAaTEPHATbLHO-TEXHUYECKOMY
odecre4eHnI0
Jns peanuzanuyd MpOrpamMMbl  JTUCHHUIUIMHBL JOJDKHBI OBITh TMPEIYyCMOTPEHBI
CJeNyIolue CIelraIbHble MOMEIIEHUs: Y4eOHbIH KaOMHET XMUMHUHM W/WIH y4eOHOU
XUMHUYECKO J1abopaTopuH.

OGopynoBanne y4yeOHOro KaOuHera (HArJSAHbIE TOCOOMS): HAOOPHI
IAPOCTEPKHEBBIX MOJIETIEH MOJIEKYJ, MOJEIH KPUCTALIMYECKUX PELIETOK, KOJUIEKIUN
IPOCTBIX M CJIOXHBIX BEIIECTB W/WIM KOJUICKIIMHM TMOJMMEPOB; KOJUICKIHS TOPHBIX
nopoj M MHHEpaioB, Tabmuia MeHaeneeBa, yuyeOHble (UIBMBI, HUPPOBHIC
o0pa3oBaTelIbHbIE PECYPCHI.

Texnnueckue cpeacrBa  O0y4YeHHMsI: KOMIIBIOTED €  YCTPOMCTBAMHU
BOCIIPOM3BEAECHUA  3BYKa, IMPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C  JKPaHOM,
MyJIbTUMEIUIHAS T0CKA, YKa3Ka-MIPEe3eHTEP AJIsl MPE3CHTALUM.

OoOopyaoBanue Jjiadoparopuu M pado4Yux MecT JA0OPATOPUHM: MEH3YPKH,
MUTNETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOII, JYIMbl, MPEIMETHBIE U MOKPOBHBIC
CTEKJIa, TUIAHIIETHI /IS KarleJbHBIX peakiui, GuibTpoBasibHas Oymara, IpOMbBIBAIIKHU,
CTEKJISIHHBIE TPOOUPKHU, pE3UHOBBIE MPOOKH, (POHAPUKH, HAOOP PEAKTUBOB, CTCKIISTHHBIC
MaJI0YKH, IITATUBBI JIsI TPOOUPOK; MEPHBIE IIWJIMHIPBI, BODOHKU CTEKJISTHHBIE, BOPOHKHU
nenutenbHabie nunuHapudeckue (50-100 M), cTynKH ¢ necTukom, pappopoBbIe YaIlIKH,
NUHUETHI, (UIBTPHl OyMaKHbIE, BaTa, Mapiid, YacOBbIE CTEKJIa, AJIEKTPOILTUTKH,
7a00paTOpHbIE MITATUBBI, CIIUPTOBBIE TOPEIIKHU, CIUYKHU, TPUOOP AJIs MOTYUYEHUs Ta30B
(w1 mpoOupKa ¢ ra300TBOJHON TPYOKOI), AepKaTenu JJisi TPOOUPOK, CKIISIHKU IS
XpaHEHUSI PEaKTUBOB, pa3aTOYHBIC JTOTKHU; XuMUueckre ctakanbl (50, 100 u 200 mi);
IITAaTeNIN; MUHIIETHI; TUTEIbHBIE MIUIIIBI; CEKYHAOMEPHI (TaiMephl), MEPHBIEC TTPOOUPKHU
(ra 10-20 mu1) u mepabIie ko0 (25, 50, 100 1 200 M), BoasiHas OaHs (UM TEPMOCTAT),
CTEKJIIHHBIE TIAJOYKHM, KOHWYECKHEe KOJObl st TtutpoBanus (50 u 100 wmu);
WHIUKATOPHBIEC TIOJIOCKU Uil onpeaenenus pH u crangapTHas MHAMKATOpHAs LIKana;
YHUBEpCalbHbIA HHAUKATOP; uneTku Ha 1, 10, 50 mu (wnm go3atopsl Ha 1, 5 u 10 mi),
OIOpEeTKH ISl TUTPOBaHUS, MeauuuHckue mmnpuibl Ha 100—150 mu, naboparopHbie
U/WIU aHanuTHYeckue Bechl, pH-meTpbl, cymunpHbIl mKad, U 1p. nadopatopHoe
obopynoBaHue.

3.2. HadopmanuoHHoe oOecniedeHne peau3auu NporpaMmmMbl

1. Jns peanusanmuu mporpaMMbl OMOIMOTEUHBINH (OHA 0O0pa3zoBaTEIHHON
OpraHu3alMKi JOJDKEH UMETh MeYaTHbIe W/UIU DJIEKTPOHHBIE 00pa3oBaTeNbHbIE U
UH(OPMAIIMOHHBIE  pPECypChbl,  PEKOMEHJOBaHHbIE  JUIsI  HMCIIOJNb30BaHUSA B
00pa3oBaresbHOM IpoLiecce, HE cTaplile 5 JIeT ¢ MOMEHTa U3AaHHUsl.

OcHoBHas JMTEpaTypa:
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1. Amndunorenosa, . B.Xumus. bazossiit ypoBenb: 10-11 kmacchl : yuyeOHUK Juist
cpennero obmeroo 6pazoBanus /M. B. Aupunorenosa,A. B. babkos,B. A. Tlonkos. —

2-ew3a. ucnp.uaon. —MockBa : MspmarensctBo FOpaiir, 2023. — 290 c. -
(OO61eobpazoBaTeNbHbIN IIUKIT). — ISBN 978-5-534-16098-7.—Tekcr:
ANIEKTPOHHBII//O0pa3zoBaTenbHas matgpopma FOpaiirt [caiT]. —
URL:https://urait.ru/bcode/530422

. AuduHorenona,!. B.Xumust : y4eOHMK W TOPaKTUKyM JJg  CPEIHEro
npodeccuonansaoro oobpazopanus /M. B. Aupunorenona,A. B. badkos,B. A. [Tomkos.
—2-em3n. ucnp.uaon. —MockBa : MzgarensctBo FOpaitr, 2023. — 291 c. —
(ITpodeccrnonanpHoe oOpaszoBaHue). — ISBN 978-5-534-11719-6.—

Tekct:anexkTponHsbIi//Obpa3zoBarenbHasmiaTGopmalOpaiit|caiit].—
URL:https://urait.ru/bcode/513807
. Hukonbckuii,A. b.XuMus : yueOHUK U MPAKTUKYM JJIsl CPEJHETO MPOPECCUOHATBHOTO
oOpazoBanus /A. b. Hukonbckuii,A. B. CyBopoB. —2-eu3a.,nepepab.ugon. —Mocksa
:M3narenscTBolOpaiit,2023. —507 ¢. —(IIpodeccuonansroe oopazosanue). —ISBN 978-
5-534-01209-5. — Tekcr : onektpoHHbli // OOpazoBaTenbHas IIaTopma
FOpatit [caiir]. —URL:https://urait.ru/bcode/513537.
. Xumust:  yuyeOHUK Uil cpeaHero mpodeccuoHaibHOoro obpazoBanus/ 0. A.
Jle6enen, I'.H.®aneeB, A.M.I'onmy6es, B.H. IllamoBam; mox oOmei penakmueit
[".H.®aneesa.—2-eusn.,nepepaod. u  gon— Mocksa: N3 narenscTBO
Opaiit, 2023.— 431c— (IlpodeccunonansroeobpazoBanue).—ISBNI78-5-9916-
7723-3.—TekcTt:amekTpouHbIi//O0pa3oaTenbHasIaTGopmalOpaiit|caliT].—
URL:https://urait.ru/bcode/513073
JlonoJIHUTEeIbHAS JTUTEpaTypa:
1.AnapueB, A. 1. Ob6mas xumusa. COOpHHUK 3aJlaHUil C TpPUMEPAMH PEUICHUN

:yueOHoe rmocodue s cpeaHero npodeccuonanpHoro odpazopanus / A. M. AnapHes,
JI. U. Adbonuna. — 2-e usn., ucnp. u gomn. — Mocksa : M3gatensctBo FOpaiit, 2023. —
127 c. — (IlpodeccuonansHoe oOpazoBanue). —ISBN 978-5-534-09932-4. — Tekcr
aiekTpoHHbIH  //  OOpa3zoBarenbHast miatpopma  FOpait [caiiT]. —
URL:https://urait.ru/bcode/514556

2.-muuaka,H. JI. OOmas xumus B 2T1.Toml : ydeOHMK 1JI1 CpeaHEro
npodeccuonanbHoro oobpaszopanus /H.JL.I'muaka; mom penmakmueri B.A.Ilomkoga,
A.B.ba6koBa.—20-eu3n.,nepepad.u gom. — Mocksa : MU3natensctBo FOpaiit, 2023. — 349
c. — (Ilpodpeccuonampaoe obOpazoBanue). —ISBN 978-5-9916-9672-2. — Tekcr :
aJeKkTpoHHbI  //  OOpa3oBarenbHas miatpopma  FOpaiit [caiiT]. —
URL:https://urait.ru/bcode/512151

3.I'muuka,H. JI. OOmass xumus B 21.ToM2 : y4eOHMK mJIsI CpEIHEro

npodeccuoHanbHoro oobpazopanus /H.JL.I'muuka; mox penakmuein B.A.Ilomkoga,
A.B.ba6koBa.—20-eu3n.,nepepad.u gom. — Mocksa : MU3natensctBo FOpaiit, 2023. — 383

c. — (Ilpodpeccuonanpuoe obOpazoBanue). —ISBN 978-5-9916-9670-8. — Tekcr :
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anekTpoHHbii  //  OOpasoBarenmpHas — miatdgopma  FOpaiit [cakiT]. —
URL:https://urait.ru/bcode/512504
_ 4 .3aitneB, 0. C.Xumus. JlabopaTopHblii MpakKTUKyM U COOpPHUK 3a/ay : yueOHOoe
nocobue s cpemnero npodeccnonanbHoro obpazoBanus /O. C. aiineB. —Mocksa
:M3narenbctBolOpaiit,2023. —202 ¢. —(IIpodeccuonanbnoe oopazoBanue). —ISBN 978-
5-9916-8746-1.—Tekct:anexkrporHsiir//ObpazoBarenbHasmiatGopmalOpait|caiit].—
URL:https://urait.ru/bcode/513541

5.MapteinoBa, T. B.Xumus. Yrnyonenusiii ypoBenb. 10-11kimaccsl : yueOHUK 1715

cpennero oobmero oopazosanwus /T. B. MapteinoBa,ll. B. Apramonosa,E. b. 'ogyHOB ;
o obmei pemakuuer T. B. MapTeiHOBOM. — 2-¢ u3M., uUchp. U jaom. — Mocksa :
UznarensctBo FOpaiit, 2023. —352 ¢. —-(O61meo6pazoBaTenbHbiid 1uKi). —ISBN 978-5-
534-16227-1.—Texkct:anexTpoHHbIit//O0pa3oBarenbHasaTdhopmalOpaiit| caitt].—
URL.: https://urait.ru/bcode/530645

6.Pocun, U. B. Xumus. YueOHUKH 3aJa9HHK : JIJIST CPEAHETO TTPOPECCHOHATBHOTO
obpazoBanust /M. B. PocunJl. JI. Tomuna,C. H. ComoBbeB. — Mocksa
:M3narenpctBolOpaiit,2023. —420 ¢. —(IIpodeccuonansroe oopazoBanue). —ISBN 978-

5-9916-6011-2.—Tekct:anekTponHbIii//O0pa3oBarenbHasmiaTdhopmalOpaiit|caiT].—
URL.: https://urait.ru/bcode/512022 .

7. Tynukun,E. . Xumus. B24. Yactel. OOmass u HeopraHuyeckas XUMHS :
y4eOHUK 17151 cpesiHero npodeccuoHanbHoro oopazopanus / E. . Tynukun. — 2-e us.,
uctp. u gon. — Mocksa :M3narensctBolOpaiit,2023. —385 c¢. —(Ilpodeccuonansroe
obpaszoBanme). —ISBN 978-5-534-02748-8. —  Tekcr :  SOeKTpOHHBIA  //
OoOpazoBatenbHas 1uiardgopma FOpaiit [caiit]. —URL:https://urait.ru/bcode/513730

8.Tynukun,E. . Xumus. B 24. Yacte2. Opranuueckass XuMHs : YYCOHHK IS

cpeanero npodeccuonanpbHoro oopaszosanus /E. Y. Tynukun. —2-eu3a.,ucp.uIomn. —
Mocksa :M3narenbctBolOpaiit,2023. —197 ¢. —(IIpodeccuonanpHoe obpa3oBaHue). —

ISBN 978-5-534-02749-5. — Tekcr : onektpoHHwii // OOpa3zoBarenbHas
wiathpopma FOpaiit [caiit]. —URL:https://urait.ru/bcode/513731
_9.Xumusa. 3amauHuk . ydeOHOe TmocoOume i cpeaHero MpodeCcCHOHATBHOTO

oo6pazoBanusi/FO.A.JIebener[uap.]; mon oOmel penaknuein ['.H.Daneera.—Mocksa:
NznarensctBo F0paiit,2023.— 236¢c.—(IlpodeccuonansHoe obpazoBanue). ISBNI78-5-
9916-7786-8.—Tekcr:amekTponHsiid // O6pa3oBarenbHas miatgopma KOpait [caiiT]. —
URL: https://urait.ru/bcode/513091

Humeprnem-ucmounuku:
. hvsh.ru—Xypran«Xumusisiikomne».
. https://postnauka.ru/themes/chemistry—nekmuunoxumurnacarrel loctHayka.
3. http://gotourl.ru/4780(http://elementy.ru/)Hay4no-
MOMYJISIPHBIMITPOCK T« DJIEMEHTHIOOIbIIONHAYKH»  ((DU3UKA, XUMHS, MaTeMaTHKa,

aCTPOHOMMS, HayKH O JKH3HU, Hayku O 3emie). HOBOCTMHAYKH,KHWTM, HAy4HO-

MMOMyJIAPpHBICCTATHU,JICKIIUHU, SHIIUKIIOIICINN.
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4.

12,

14,

http://gotourl.ru/4783(http://potential.org.ru/) Caiir HAyYHO-TIOMYJISIPHOTO
JKypHaia

«ITorenmmam». Xypnan nzgaércsac2005 r.,c201 1r.—pazpen«Xumus».
5. http://gotourl.ru/4785(http://www.hij.ru/)CaiitHay4Ho-
MOMYJISIPHOr0KypHana« X uMusr>xu3Hb» . JKypHanuzgaércs c1965 r.
6. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)OTtkpeiTas
AIEKTPOHHAS

oubnnorexkaxumuueckoronopraita«Chemnet»,conepxutyueOHpIeNMH(YOPMALIIOHHBIE
MaTepUaJbIUIAIIKOIBHUKOB U yunuTene. B Hell MOXHO HalTH y4eOHUKH 1O OOIIeH U
HEOpPraHWYECKON
XUMUH,0praHNn4eCKOMXUMHH,MYJIbTUMEIMAMAaTEPUAIIb, aTaKKE3a1aUNX UMUYECKUX OJIN
MIINA/ICPEIICHNUAMH,3aJa4H BCTYIIUTEIbHBIX 3K3aMEHOB JI1a0UTYPUEHTOB.

7. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)adopmanmonapiemMar
epuanbsiobonmnuagax:MockoBckoiuropoackoii, Bcepoccutickoit, MenaeneeBckoii,Me

XayHapoaHou. IIpuBeAeHbl 3aauyd TCOPETUYECKMX M OKCIEPUMEHTAIbHBIX TYPOB,
OIPOOHBIE PEIICHUS, CIIUCKU UPOTOrpaPuunoOeIuTeneii.

8. http://gotourl.ru/7179(http://chem.dist. mosolymp.ru/)CucremaaucTaHIIHOHHOT000
yUeHHs, HalIpaBJICHHAs B IICPBYIO OYEPE/Ib Ha MMOATOTOBKY K OJIMMITMAaM BCEX YPOBHEH
— OT HIKOJIbHBIX JoMexayHapoaHoil. CalT COAepKUT OrPOMHOE KOJIMYECTBO 3ajad,
CIPYIIHPOBAHHBIX KaK 110

TeMaM,TaKI/IHOOJII/IMHI/IaI[aM.HOBCeMOCHOBHBIMpaSI[eJ'IaMXI/IMI/II/IHpI/IBCI[éHTCOPCTI/I‘-ICCK
uiiMaTepuany pa3o0paHbl peleHrs TUIIOBbIX3aay.

9. http://gotourl.ru/4790(http://webelements.com/)HanéxnascrnpaBounasuHpopmarl
USIOXUMHYECKUXDIIEMEHTAX UTMXCBOMCTBAX (HAAHTIMICKOMSI3BIKE).

10. http://gotourl.ru/7180(https://www.lektorium.tv) Hekommepueckuii callT OHIaliH-
00pa3oBaHMsI,COAEPKUTMHOTOMHTEPECHBIX00PA30BATEIbHBIXKYPCOBUBUACOIEKITHI I

ALIKOJIBHUKOB,CTYICHTOBUYYUTEIEH. ECTBHECKOIBKOKYPCOBIIOXUMHUH.
11. http://gotourl.ru/4800(https://www.cas.org/)CaitrChemical AbstractService—
CaMbIi1aBTOPUTETHBINBMUPEXUMUUUH(OPMAITMOHHBIMMHTEPHET-PECYPC

(callTrIIaTHBIN).

http://www.organic-
chemistry.org/TTopranmoopraHn4ecKOHXIMHUMHAAHTTHHCKOMSI3BIKE.

13.  http://www.xumuk.ru CaiiT 0 XUMHH: KJIACCUYCCKUE YUCOHUKH, CIIPABOYHHKH,

SHIUKIIONETUH, TOUCKOPTaHMYECKUX MHEOPTaHMUSCKUXPEaKIHii,COCTABIICHUEYPABHEHH
HWpEaKIUN.
http://orgchemlab.com/CaiiT,mocBAIEHHBIATIPAKTUYECKOWPAOOTEBIA00PATOPHH.

2. PexoMmeHiyemMble TIeYaTHbIE WU3JaHUS M0 peaau3aiuu 0011eo0pa3oBaTebHOM
JTUCITUTIIMHBI TIPEJCTaBICHB B METOJMYECKMX PEKOMCHIAIMAX 110 OpraHW3aluu
oOyJeHwus.
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4. KOHTPOJIb 1 ONEHKA PE3YJIBbTATOB OCBOEHUA
OBIIIEOBPA3OBATEJILHOM JJUCHOUIIJINHBI

KoHTpoJ1b 1 OlLI€HKa pe3yabTaTOB OOYUYEHHSI OCYIIECTBIIAECTCS MMPEMNOAABATEIIEM B
MpOIECCE MPOBEICHUS MPAKTUUECKHUX 3aHATUHN U TaOOPaTOPHBIX paboT, TECTUPOBAHUS,
a TakKe BBIMOJIHEHUA OOYYaIOIIMMUCS WHIWBUAYANbHBIX 3aJaHHil, MPOEKTOB,
uccienoBaHuil. Pe3ynpTaTsl 00ydeHMsI ONPEAEIIsOT, YTO 00yYaroIrecs JOKHbI 3HaTh,
IIOHUMATh U IEMOHCTPUPOBATH 110 3aBEPILICHNUN U3YUEHUS AUCLUIUIMHEI.

Jis hopMuUpoBaHMsI, KOHTPOJISI U OLIEHKH pE3yJIbTaTOB OCBOEHHUS Y4eOHOIl
JUCLUIUIMHBI MCIOJB3YETCS CUCTEMA OLEHOYHBIX MEPOINPUATHN, MPEACTaBIAIOMIA
c000M KOMIUIEKC YYEOHBIX MEPOIPUITHI, COTJIACOBAHHBIX C pe3ybTaTaMu 00y4EHUS U

chopmynmupoBanHeix ¢ yuetoM PI'OC COO (mpeameTHbIE pe3yibTaThl 110
nucuumae) u GI'OC CIIO.
OK/IT | Moayas/Pa3znen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTart 00yuyeHust .
K Ma MeponpuATHH

| | OcHoBHOe conepkaHue

XUMHUYECKHUX
2JIEMEHTOB U
npupoaa
XUMHUYECKOU CBSI3HU

XUMUYECKUE (HOPMYIIBI
COCMHECHUH B
COOTBETCTBHUH CO
CTETICHBIO OKHUCIICHUS
XUMUYICCKUX
AJIEMEHTOB, UCXOJIS U3
BaJICHTHOCTHU U
AIEKTPOOTPHUIIATEIILHO
CTH

1 DopMyJIHPOBATH
Paznen 1. OcHoBBI PMYyIHP
0a3oBble MOHATHUS U
CTPOeHMs BellecTBa
3aKOHbI XUMHH
1.1 |OK 01 |Crpoenue atoMmoB  |CoOCTaBIsAThH 1. Tect «CTpoeHne aTOMOB

XUMHYCCKHUX AJIEMEHTOB U
PUPOAA XUMUYECKOU
CBSI3HY.

2. 3agaun Ha cOCTaBJICHUE
XUMU4YecKux Ghopmyi
JIBYXaTOMHBIX COCIUHECHUHN
(oKCcHIOB, CyIb(PHUIOB,
TUIPHUIOB | T.I1.).

3. 3aganus Ha
HCITOJIL30BAHNE XUMMHUUCCKOM
CHMBOJIMKHM M Ha3BaHUU
COE€IMHEHUHU 11O
HOMEHKJIAType
MEKIYHAPOIHOI0 COK3a
TEOPETUYECKOUN U
MPUKJIATHON XUMUH U
TPUBHAIBHBIX HA3BAHUM JJIsI
COCTaBJICHUS] XUMHYECKHUX
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oleHOYHBIX
MepONPUATHH

dbopMyI1 TByXaTOMHBIX
COCTMHEHMI (OKCHUJIOB,
cyNnbGUI0B, THAPUIOB U T.II.)
U IPYTUX HEOPTaHMUECKUX
COCTMHEHHUH OTACTHHBIX
KJIACCOB

1.2

OK 01
OK 02

[Tepuoauueckuii
3aKOH U Ta0IUIa
J.1. Menpaeneena

XapakTepu3oBaTh
XHMHYECKHUE
3JICMEHTHI B
COOTBETCTBHH C UX
IIOJIO)KCHUEM B
MEPUOIUYECKON
CHUCTEME XUMHUYECKHUX
anemenToB JI.W.
MenpgeneeBa

1. Tect «MeTtananueckue /
HEMETAJJIMYECKUE CBOMCTRBA,
3JIEKTPOOTPUILIATEIBHOCTD U
CPOJACTBO K AJIEKTPOHY
XUMHYSCKHUX PJIEMEHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
TII0JIOKEHHEM B
NEPUOANYECKON CUCTEME
XUMHYECKHX AaemeHToB JI.H.
Menneieesay.

2. ITpakTueckue 3aJjaHus Ha
YCTAHOBJICHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XUMHYCCKHUX DJIEMEHTOB U
NEePUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHUX
9JIEMEHTOB U UX COCIUHCHUMN
B COOTBETCTBHH C
TIOJIOKEHUEM
[Iepuoanyeckoit cucreme.

3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3a1aHUs Ha
XapaKTepU3alnio
XUMHYECKHUX DJIEMEHTOB:
«Metannuueckue /
HEMETaJIJIMYEeCKHUE CBOMCTBA,
3JIEKTPOOTPUIIATEIIBHOCTD U
CPOJACTBO K 3JIEKTPOHY
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oleHOYHBIX
MepONPUATHH

XAMUYECKHUX JJICMCHTOB B
COOTBETCTBHE C UX
3JICKTPOHHBIM CTPOCHUEM U
MIOJI0KCHHUEM B
MEePUOANIECKON CHUCTEME
XAMUYECKHX IJICMCHTOB
J.1. MenpaeneeBay»

Pa3nesn 2.
XUMH4YeCKHe
peakumnu

Xapakrepu3oBarThb
TNl XUMHUYECKUX
peaxkuui

Kounrposbnas padora
«CTpoeHuHe BelecTBa u
XUMHYECKHe PeaKIumy

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakuuii

CocraBisaTe peakuumn
COEIMHEHUS,
pas3ioxeHus, o0OMeHa,
3aMEILCHMS,
OKHUCJIUTENBHO-
BOCCTAHOBUTEJIbHBIC
peakuuu

1. 3agaun Ha cocTaBiIeHUE
YPaBHEHUN pEAKIIUI:

— COEMHEHUS, 3aMEILCHHUS,
pasnokeHus, 0OMeHa;

— OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX
PEAKLHM C UCTIOJIb30BAHUEM
METO/Ia JIEKTPOHHOTO
Oananca.

2. 3agayu Ha pacyeT MacChl
BEIECTBA UM 00BEMA

ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE
i 00bEMY OJTHOTO U3
YYaCTBYIOIIUX B PEaKIUU
BEILIECTB; PaCYEThI

Macchl (00bE€Ma, KOTHMYecTBa
BEILIECTBA) MPOYKTOB
peakuu, eciau OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

DNEeKTpOoIUTAYECKas
JMCCOLUAIIS 1
HMOHHBIN 0OMEH

CocTaBIsITh
ypaBHCHUS
XUMUYCCKUX PEAKITUU
MOHHOT0o 0OMeEHa ¢
ydacTHEeM

1. 3agaHus Ha COCTABIICHUE
MOJIEKYJISIPHBIX U MOHHBIX
peakiuii ¢ y4aCTUEM KHUCIIOT,
OCHOBAHUM M COJIEH,
YCTAaHOBJIEHUE U3MEHEHUS
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
HEOPraHUYECKUX KHCJIOTHOCTHU CPEIbI
BCILIECTB 2. JJabopatopHas paboTa
"TUnbl XUMAYECKHUX
peaxkumit"”
3 Pasznea 3. Ctpoenune HUcciaenoBars KonTtpoJsabnas padora
U CBOMCTBA cTpoeHue u cBoiicTBa |«CBOMCTBA
HEOPraHM4YeCKUX |HEOPraHHuYeCKHUX HEOPraHN4YeCKUX BellecTB»
BelIeCTB BellleCcTB
3.1 |OK 01 |Knaccuduxkarnms, Knaccudunuposates  |1. Tect «Homenknatypa u
HOMEHKJIaTypa u HEOpPraHUYECKUE Ha3BaHUE HEOPTAaHUYECKUX
CTpOEHUE BEIIIECTBA B BEILIECTB UCXOJIS U3 UX
HEOPTaHUYECKUX COOTBETCTBHHM C UX XUMUYECKOUN (OpMYJITbI WU
BEILIECTB CTPOCHUEM COCTaBJICHUE XUMHYECKOMN

dbopMyIIbl UCXOIS U3
Ha3BaHUS BELIECTBA 110
MEKIyHApPOIHOW WJIN
TPUBHAIBHOU
HOMEHKJIATYpE».

2. 3apa4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO 3JIEMEHTA
(coennHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTuueckue 3aganus 1o
KJ1accuuKaIuu,
HOMEHKJIaType 1
XUMUYECKUM (popmyniam
HEOPTraHUYECKUX BEIIECTB
Pa3JIMYHbBIX KJIACCOB.

4. IlpakTruecKkue 3aJIlaHusl Ha
OIPENICTIEHNE XUMUYECKOU
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIa
XMMHUYECKOU CBA3U U TUIIA
KPHUCTAJUIMYECKON PEIIETKU
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
3.2 |OK 01 |®usuko-xumMuyeckue|yY cTaHABIUBAThH 1. Tect «OcobennocTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (DPU3HUKO- |XUMHUYECKHX CBOMCTB

HEOPTaHUYECKHUX XUMHUYECKUX CBOMCTB |OKCUIOB, KHCIIOT,

BEILIECTB HEOPTraHUYECKUX OCHOBaHMM, aMPOTEPHBIX
BEILIECTB OT CTPOCHHUS |[TUIPOKCUJIOB U COJIEIN».
aTOMOB U MOJIEKYJ, a |2. 3alaHusl HA COCTaBJICHHE
TaK)Xe TUMa YpaBHEHUN XUMUYECKUX
KPHUCTAJUINYECKON peaKuui ¢ y4acTuEM
pelIeTKn MPOCTBIX U CIOKHBIX

HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJLIIOB,
HEMETaJUIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUYECKUX
KHCJIOT, OCHOBAaHUM U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPraHUYECKHUX COJIEH,
XapaKTepU3yIUX UX
CBOMCTBA U CIIOCOOBI
MOJTYYEHUS.
3. IIpakTuko-
OPUEHTUPOBAHHBIE
TEOPETUYECKUE 3aJ]aHUs Ha
CBOWCTBA U NOJIyYEHUE
HEOPTraHUYECKUX BEILIECTB
3.3 |OK 01 |UnenTudukarms Uccnenosats 1. TlpakTuko-
OK 02 |HeopraHuyeckux Ka4eCTBEHHBIEC OPUEHTUPOBAHHBIC 3aJJaHUS
OK 04 |BemiecTB peakiuu 10 COCTABJIEHUIO
HEOPTraHUYECKUX XUMUYECKUX PEAKIIUN C
BEIIIECTB y4acTHEM HEOPTaHUYECKUX

BEILIECTB, UCIIOJIB3YEMBIX JIJIS
UX UJICHTU(DUKAIUY.
2.JIabopaTopHas padora:
“UnenTrdukarus
HEOpPraHUYEeCKHUX BEIIEeCTB”
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
4 Pa3znea 4. Ctpoenue HUcciaenoBars KonTpoabnas paéora
U CBOMCTBA cTpoeHue u cBoiicTBa |[«CTpoeHHe M CBOMCTBA
OpPraHuYecKuX OpPraHuYecKnx OPraHMYecKNX BellecTB
BelleCTB BellleCTB
4.1 |OK 01 |Knaccudukamms, Knaccudpunuposatsb 1. 3amaHus Ha cocTaBJIICHHE
CTpOEHUE U OpraHu4ecKue Ha3BaHUM OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCIMHEHU 110 TPUBUATBHOU
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKTyHApOTHOM
BEILIECTB CTPOCHUEM CHUCTEMaTHYECKOU
HOMEHKJIaType.
2. 3ajaHus Ha COCTABJICHUE
MOJIHBIX U COKPAILEHHBIX
CTPYKTYPHBIX (hOpMYyJT
OpraHUYECKUX BEILIECTB
OT/ICJIbHBIX KJIACCOB.
3. 3amaun Ha ONIPEACIIEHUE
npocrenmen GopMyIibl
OpPraHUYECKO MOJIEKYIIBI,
UCXO/ISl U3 BJIEMEHTHOIO
coctana (B %)
4.2 |OK 01 |CgoiicTBa VYcraHaBiIuBaTh 1. 3agaHus Ha cocTaBieHUE
OK 02 |oprannueckux 3aBUCUMOCTH (DM3UKO- |YPABHEHHN XUMUYECKHUX
OK 04 |coennHenuit XUMHYECKUX CBOMCTB |pEAKUNN C y4aCTUEM

OPTaHUYECKUX
BEILIECTB OT CTPOEHUS
MOJIEKYI

OPTaHUYECKUX BEIIECTB HA
OCHOBAaHHWHU MX COCTaBa U
CTPOEHHUS.

2. 3ajaHus Ha COCTABJICHUE
YPAaBHEHUUM XUMUYECKHUX
pEeaKLUMM, UIUTIOCTPUPYIOLINAX
XMMHUYECKUE CBOMCTBA C
Y4ETOM MEXAHU3MOB
MPOTEKAHUS JAHHBIX
peakuii ¥ TEHETUYECKOU
CBSI3U OPraHUYECKUX
BEILIECTB PA3HBIX KIJIACCOB.
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
3. PacueTnble 3a1auu 1o
ypaBHEHUSIM peaKkiuii ¢
y4acTUEM OPTaHUYECKHUX
BEIIECTB.
4. JTabopaTopHas pabora
“IIpeBpamenus
OpraHUYECKUX BEILECTB MPHU
HarpeBaHuu"
4.3 | OK 01 |Mnentndukarms HUccnenosath 1.ITpakTuko-
OK 02 |opranmyeckux Ka4eCTBEHHBIC OPUEHTUPOBAHHBIC 3aJaHUA
OK 04 (BemecTs, ux peakuuu 10 COCTABJICHUIO
3HAUYCHUE U OpraHUYECKUX XUMHYECKUX PEAKLIUN C
MIPUMEHEHUE B COEMHEHUN Y4aCTUEM OPTaHUYECKUX
OBITOBOM U OT/IEJIbHBIX KJIACCOB  |BEIIECTB, B T.4.
MIPOU3BOJICTBEHHOMN UCIIOIB3YEMBIX ISl UX
NEATEIbHOCTH UACHTU(UKALMK B OBITY U
YeJloBeKa MPOMBIILJICHHOCTH.
2.JlabopaTtopHas pabora:
“Unentudukarus
OPraHUYECKUX COCIUHCHUN
OT/EJIbHBIX KJIACCOB”
5 Pa3zpnea S. Xapaxkrepu30BaTh
Kunernueckue u  |BJMSIHUE Pa3JINYHBIX
TEPMOJAMHAMHUYECK |(PAKTOPOB HA
He 3aKOHOMEPHOCTH [PAaBHOBECHE H
NPOTEeKAHUS CKOPOCTh
XUMHYECKHUX XHMHYECKHUX
peakuuii peakuui
5 |OKO01 |CxkopocTb XapakTepu3oBaTh [TpakTUKO-OpUEHTUPOBAHHBIE
OK 02 |xuMHUYeCKHX BJIMSIHUE TEOPETUUECKUE 3aJJaHUs Ha
peaKkiuii. KOHIICHTPALIMU aHanu3 (hakTopoB,
XUMUYECKOE pearupyromnmx BIIMSIONIUX HA U3MEHEHHUE
paBHOBECHE BEILIECTB U CKOPOCTH XUMHUYECKOU

TEMIIEPATYPhI HA
CKOpPOCTb XUMHUYECKUX

peakumu. IIpakTuko-
OPUEHTUPOBAHHBIC 3aJaHUS
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH

peakiui Ha MIPUMEHEHUE MTPUHIIUTIA
XapaKkTepu3oBaTh Jle-IlaTenbe ms
BIIMSIHUE U3MEHEHUS |HAXOXKICHUS HANPABICHUS
KOHLICHTPALINU CMEILICHHS PABHOBECHUS
BEILIECTB, PEAKIIUU XUMHYECKOUN pEAKINH U
Cpenbl U TEMIEPATYPHI |[aHAIU3 (PAKTOPOB,
Ha CMELICHUE BIIUSIOIINX HA CMEIICHHE
XUMHUYECKOTO XUMHUYECKOTO PaBHOBECHS
paBHOBECHS

6 HccnenoBath
Pa3zpnea 6. HCTHHHBbIE PACTBOPbI
PactBOpHI ¢ 32IaHHBIMU

XapPaKTePUCTUKAMM
6.1 | OK 01 |[lonsiTue o Paznuuate uctunnsie |1. 3agaun Ha IPUTOTOBJIECHUE
OK 02 |pactBOpax pacTBOPHI pacTBOPOB.
2. IlpakTHKo-
OPUEHTUPOBAHHBIE
pacyeTHbIE 3a/laHUs Ha
JUCTIEPCHBIC CUCTEMBI,
UCIIOJIb3yeMble B OBITOBOM U
IIPOU3BOACTBEHHOU
NEATEIbHOCTH YeJI0BEKa
6.2 | OK 01 |HUccnenoBanue Uccnenosars ¢pusuko- [JlabopaTopHas padbora
OK 04 |cBoiicTB pacTBOpOB |xuMuueckue cBorctBa |“IIpuroroBineHue pactBopoB”
HCTUHHBIX PACTBOPOB
Il | [IpodeccuoHaILHO-OPHEHTHUPOBAHHOE COAEPKAHNE (COAEPKAHNE NPUKJIATHOTO
MO/1YJIs)

7 Pazgen 7. OuenuBarsb 3ammra Keica (¢ yueromM
Xumus B ObITY H MOCJIEACTBUSA Oyayuei
NPOM3BOJACTBEHHOI (OLITOBOH U npo¢eccuoHaNbHOMI
AeATEJbHOCTH NMPOU3BOJICTBEHHON |IeSATEJILHOCTH)

YeJI0BeKa AeSITeJIbHOCTHU

yeJIOBeKa ¢ MO3UIUM
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OK/I1 | Moayas/Paznen/Te Tunbl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepOoNpUATHH
IKOJIOTHYECKOM
0e30macHOCTH
OK 01 |Xumus B ObITY U OuenuBatb Keiic (c yuerom Oymymeit
OK 02 |npou3BOJICTBEHHOW |MOCIEACTBUS OBITOBOH [MpodhecCHoHaIbHON
OK 04 |nmesreapHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |demoBeka NesTeIbHOCTU Bo3MmoskHbIE TEMBI KEICOB:

YeJI0OBEKA C ITO3ULINN
IKOJIOTHYECKOU
0€e301macHOCTH

1. IToTemnenue kaumara u
BBICBOOOKJICHHE T'a30BBIX
TUIPATOB CO JIHA OKEaHa.

2. Bynyuue Matepuaibl 11
aBua-, MalllMHO- U
PUOOPOCTPOCHHUS.

3. HoBele maTepuansl 1ist
COJIHEYHBIX OaTapen.

4. JlekapcTBa HA OCHOBE
pacTUTEINIbHBIX ITpenapaToB
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