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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
W3MCHCHUSIMA W JIOTIOJIHEHUSMH), C YYETOM TIPUMEPHON 001Ie00pa3oBaTeIbHON
IPOrpaMMBbl CPEHETO 00IIEro 00pa3oBaHUsI 10 MPEAMETY « XUMHUS.



COJIEP)KAHME

1. OGm1as xapakTepucTruKa MpUMEpPHOUN paboueii mporpaMMel

00111e00pa30BaATETLHON TUCTIMTUTAHBI (CXHIMEISD 1.veevvveeeresssresssteesseessssessssessssessnsessnseesnes 3
2. CTpykTypa ¥ cojiepxaHue o01eo0pa3oBaTeIbHON JUCHUTUIUHBL « XUMUSD ........... 10
3. YcioBus peanuzaiiuy mporpaMmbl 001I1e00pa3oBaTeIbHOM JUCIUILTHAHEL .............. 21

4. KoHTpOJIb U OLICHKA PE3YyJIbTaTOB OCBOCHUS 00111€00pa30BaTEIbHON TUCITUTIIINHBI 22



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 TPYyMN chenuaibHocTel / mpodeccui:
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 MOYIb (6 pa3fenoB) 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  Oyaymiedl  npodeCcCHOHAIBHOW — AESTENbHOCTH
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

@opMUPOBAHUE Y CTYJICHTOB MPEACTABICHUS O XHUMHWUYECKOM COCTaBIIAIOLICH
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPA KaK OCHOBBI IPUHATHS PEIICHUH 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
pe3yabTaThl XUMUYECKUX 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 u3
Pa3JIMYHBIX UICTOYHUKOB;

5) chopmupoBaTh YMEHUSI POTHO3UPOBATH MOCIIEICTBHS CBOCH NEATEILHOCTH 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,
HapaMeTpI)I 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 O6mmue’ JMCunIIMHAPHbIE?

KOMIIeTeHIN i

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

Bribupats - TOTOBHOCTb K TpYyAy, OCO3HAHHWE LIEHHOCTH | OCHOBOIMOJArarwlue MOHATHS (XUMUYECKHI 3JIEMEHT, aTOM, JJIEKTPOHHAas

Croco0bl MacTepcTBa, TPYA0I00HE; oboJiouka aToma, s-, p-, d-3JeKTPOHHBIC OPOUTAIN aTOMOB, HOH, MOJICKYIIa,

pelieHus 3a1a4 | - TOTOBHOCTb K  AKTUBHOM  JESTENBHOCTU | BAJIGHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, CTENEHb OKUCIECHUS, XUMHUYECKas

npodeccuoHan | TEXHOJIOIMYECKON U COLMAIbHOM HAIIPABICHHOCTH, | CBA3b, MOJIb, MOJIIpHAas Macca, MOJIAPHBI 00beM, YIJICpOJIHBIA CKeEJeT,

BHOM CIOCOOHOCTh ~MHUIMMPOBAThH, IUIAHUPOBATh W | QYHKIMOHANBHAS TPYIINa, PaguKal, U30MEpHs, U30MEPhl, TOMOJIOTUYECCKUN

NESTEIbHOCTH | CAMOCTOSITENILHO BBINOJIHATh TAKYIO AEATEIBHOCTD; | PSA, TOMOJIOTH, YII€BOAOPObl, KUCIOPOA- U a30TCOAEpIKaIINe COeIMHEHHUS,

IIPUMEHUTEIbH | - HHTEpeC K Ppa3InYHbIM cdepam | OMOJIOTMYECKH aKTUBHbIE BellecTBa (YIJIEBObI, >KUPBI, OENKH), MOHOMED,

0 K Pa3JInYHbIM | IPOeCcCUOHATBHOMN e TETbHOCTH, HOJMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISIDHBIE  COEIMHEHMUs,

KOHTEKCTaM OBiasenne  YHHBEPCAJIBHBIMH  y4eOHBIMH | KDUCTAJUIMYECKAs. PELIETKA, THUIIbI XMMUYECKUX PEAKIHUHA (OKUCIUTEIIBHO-
NMO3HABATEJIbHBIMHU AeHCTBUAMM: BOCCTaHOBUTEIIbHBIE, 3K30-U 3HJIO0TEPMUYECKHE, PEAKLIUd HOHHOIO OOMeHa),
a) 0a3o0Bble JIOTHYECKHUe AelicTBUS: PacTBOp, AJIEKTPOJIUTHI, HEIJEKTPOIUTHI, JIEKTPOJIUTHYECKAs AUCCOIHAIINS,
- CaMOCTOSITEIILHO dbopmynupoBaTh U | OKHCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh XMMHUYECKON pEaKkLUU, XUMUYECKOE
aKTyaJu3upoBaTh MpoOJeMy, paccMaTpuBaTh €€ | pABHOBECUE), TEOPUU M  3aKOHbI (TEOpUS XUMHUYECKOIO CTPOCHHS
BCECTOPOHHE; oprannueckux BemiectB A.M. bytiepoBa, Teopusl 3IEKTPOIUMTHYECKON

auccounanuu, nepuoauyeckuil 3akon [I.M. MenneneeBa, 3aKOH COXpaHEHUS
Macchl), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI S3bIK XUMUHU, (PAKTOIOTUUYECKHE
CBEJIEHUS O CBOWCTBAX, COCTaBe, MOJIYYCHUU U O€301aCHOM HCIIOIh30BaHUU
BOKHEHIINX HEOPraHWYECKUX U OPraHWYeCKUX BEHIECTB B OBITY U
MPAKTHYECKOM JIEATETLHOCTH YeTIOBEKA,

- YMEThb BBISIBIISITb XapakTEpHbIE MPU3HAKK M B3aUMOCBSI3b H3YYEHHBIX
HOHSITHfI, HpI/IMeHSITI) COOTBCTCTBYIOI]_[I/IC IIOHATUSA HpI/I OIIMCaHnuU CTpOeHI/ISI nu

! YKa3bIBalOTCA IMUYHOCTHBIE U MeTanpegMeTHble pesybTaTbl 3 ®rOC COO (B nocnegHelt peaakLumm ot 12.08.2022) 8 oTrnaronbHoM popme, bopmupyemble 06LLe06pa3oBaTeNbHOM

ANCUUNANHON

2 IncumMnanHapHble (NpeameTHbIE) pe3ynbTaTbl YKa3blBaloTCA B COOTBETCTBMM C METOAMKOM NpenoAaBaHna JUCLUANANHbI




- 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
MO3HABATEHHON M COIMAILHOM MPAKTHKE

npeJIarath

CBOMCTB HEOPraHMYECKUX M OPraHMYECKUX BEILNECTB M MX IPEBPALICHUM;

BBISIBJISAITh ~ B3aMMOCBSI3b  XMMHYECKUX  3HAHUM C  TOHATUAMH U
OpCACTABICHUAMU APYTHUX CCTCCTBCHHOHAYYHBIX IPCAMCETORB,

- yYMeTb HCIOJb30BATh HAMMEHOBAHUS XHUMHUYECKHUX  COEIMHEHUU
MEXKIYHAPOAHOIO COKO3a TEOPETUYECKOM W MPUKIAJHOM XHUMHU U

TpUBHAJIbHbIC HA3BAaHUS BAKHEHIIINX BEIIECTB (ITUIJICH, alleTHIICH, TTTUIEPUH,
¢beHon, Qopmambaerus, yKCycHas KUCIIOTa, TJIMLWH, YrapHbId Tas,
YIJIEKHUCIIBIM ra3, aMMHUaK, raleHas U3BeCTb, HETralleHas U3BECThb, TUTHEBAs
coJla U APYTHX), COCTaBIATh (POPMYJIbl HEOPIaHMYECKUX U OPraHUYECKUX
BEIIECTB, YPAaBHEHHUS XUMHUYECKHX pEaKIui, OOBSICHATb HX CMBICIH,
HOJITBEPKJ1aTh XapaKTepHbIE XUMHUYECKHE CBOICTBa BELIECTB
COOTBETCTBYIOIIIMMH HKCIIEPUMEHTAMH U 3alUCAMH YPAaBHEHHM XUMHUYECKUX
pEaKLHnii;

- YMETh YCTAHaBJIMBATh MPUHAJIEKHOCTh H3YUYEHHBIX HEOPraHUYECKHX HU
OpraHMYECKUX BEIIECTB K ONpPEJEICHHBIM KiaccaM U IpyIIaM COEeIWHEHUH,
XapakTEepU30BaTh UX COCTaB M BAXKHEWILIME CBOMCTBA; OMNPENEIATh BUIBI
XUMHUYECKUX CBSA3€HM (KOBaJE€HTHAas, MOHHAsl, METaJUINYEeCcKasi, BOJOPOAHAs),
THUIBI KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIacCU()UIUPOBATh XUMHUECKUE
peakuuu;

- copMmupoBaTh NpPEACTABICHUSA: O XHMMUYECKOH  COCTaBIISIOLICH
€CTECTBEHHOHAyYHOW KapTUHBI MHpa, POJIM XMMHUU B TO3HAHUU SIBJICHUN
npuponbl, B (HOPMHPOBAHHHM MBIIIIEHUS ¥ KYJIbTYpPHl JIMYHOCTH, €€
(YHKIIMOHATILHOW I'PaMOTHOCTH, HEOOXOIMMOM Ui pelIeHus] MPaKTUYECKUX
3aa4 ¥ 9KOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOIHOM CPEE;

- YyMeTb MpPOBOJUTH pacueThl MO XMUMHUYECKHM (QOopMyliaM U YpaBHEHUSIM
XUMHYECKUX  peakuuid ¢  HCIONb30BaHHEM  (U3NYECKUX  BEJIMYMH,
XapaKTepU3YIOIUX BEIIeCTBA C KOJMYECTBEHHOM CTOPOHBI: Macchl, oObemMa
(HOpManpHBIE YCIIOBHUSI) Ta30B, KOJIMYECTBA BEIIECTBA; HCIIOJIH30BAThH
CUCTEMHbIE XMMHMUYECKHE 3HAHMS A NPUHATHS PEUIEHHM B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIECTBAMM U UX IPUMEHEHHEM




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

e TEIbHOCTH

B o6s1acTH HEHHOCTH HAYYHOIO MO3HAHUSA:

- c(hOpMUPOBAHHOCTh MHUPOBO33PEHU,
COOTBETCTBYIOILIETO ~ COBPEMEHHOMY  YpPOBHIO
pa3BUTHUS HAyKM M OOILIECTBEHHOW MPaKTHKH,
OCHOBaHHOT'O Ha Jaore KYJIBTYD,
CHOCOOCTBYIOIIETO OCO3HAaHMIO CBOETO MeCcTa B
[IOJINKYJIbTYPHOM MHPE;

- COBEpUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOMN
KYJIbTYpbl KaK CpEICTBAa B3aUMOJAEUCTBUS MEXITY
JIFOJIbMU U TTIO3HAHUS MUDA;

- OCO3HaHUE IICHHOCTUM HAy4YHOW JeSATEIbHOCTH,

TOTOBHOCTh  OCYILECTBJIATh ~ NPOEKTHYIO U
UCCIIEI0BATEILCKYIO JEeSITENIbHOCTD
WHAWBUYAJIbHO U B TPYIIIIE;

OBiajgeHne  yYHUBEpPCAJIbHBIMM  yY4eOHBIMHU

MO03HABATEJILHBIMH AeliCTBUSIMU:

B) padoTa ¢ nunopmaunmeii:

- BJIaJIeTh HaBBIKAMU MOJYyYEHHs] MHPOPMALUU U3
HUCTOYHUKOB pa3HbIX THUIIOB, CaMOCTOSITEIBHO
OCYILIECTBIATh IIOUCK, aHAIN3, CUCTEMaTU3ALUI0 U
MHTEpIIpEeTAI0 HHPOPMAIUHN PAa3IUYHbIX BUJIOB U
¢bopM npencTaBieHMs;

- co3JaBaTh TEKCThl B pa3jMyYHbIX (hopmarax c
y4eTOM Ha3HaueHus HHGPOpMAlMM M IIeJeBOH
ayIUTOpPUH, BBIOMpas ONTHUMAIbHYIO  (QopMy
IIPENICTaBICHNS U BU3YyaIU3al1HY;

- OIEHMBAaTb JIOCTOBEPHOCTb, JIETUTUMHOCTb
uHpOpMallUK, €€ COOTBETCTBHUE IIPABOBBIM H
MOPaJIbHO-ITHYECKUM HOPMaM;

- HCHOJB30BaTh CpEACTBa HMH(POPMAIMOHHBIX U
KOMMYHHMKAI[MOHHBIX TEXHOJOTMH B pEeLICHUH
KOTHUTHBHBIX, KOMMYHHUKaTHUBHBIX "
OpraHM3allMOHHBIX  3aad ¢  COOJIOACHHUEM
TpeOOBaHUI IPrOHOMHKH, TEXHUKU 0€301acCHOCTH,

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKUI SKCIEPUMEHT (IIPEBPALLICHUS
OpraHMYECKUX BEUIECTB IIPU HArpeBaHUH, MOJIyYeHHE ITUIICHA U U3YYEHUE €T
CBOMCTB, KAaueCTBEHHBIE PEAKIMM Ha albJIErH/bl, KpaxMmall, YKCYCHYIO
KUCJIOTY; JIeHaTypalusi OeJIKOB IIPU HarpeBaHUU, [IBETHbIC PEaKIMHU OEJIKOB;
MPOBOJIUTH PEAKIIMU HOHHOTO 0OMEHa, OTIPENIeNATh CPENY BOJHBIX PACTBOPOB,
KayeCTBEHHbIE pEaKIUH Ha cyiabdar-, kapOoHAT- W XJIOPUI-aHHOHBI, Ha
KaTHOH aMMOHMUS; pelIaTh AKCIIEPUMEHTaIbHbIE 33/1a4H 110 TeMaM "MeTaiiis!"
u "HemeTamnbl") B COOTBETCTBHH C MPaBWJIAMH TEXHUKH O€30MACHOCTH TPHU
oOpallleHuu ¢ BeLeCTBaMU U J1a00paTOpHbIM 000pyI0BaHUEM; IIPE/ICTABIATh
pe3ynbTaThl XMMHUYECKOTO OJKCIEpUMEHTa B (opMe 3amuch ypaBHEHUU
COOTBETCTBYIOIMX PEAKIHid U (HOPMYyIHPOBATH BHIBOJBI HAa OCHOBE 3THX
pe3yNIbTaToB;

- YMETb aHAJIM3UPOBATh XUMUUECKYIO HH(OPMALIKIO, ITOJIyYaEMYIO0 U3 Pa3HBIX
UCTOYHUKOB (CpeACTB MaccoBoi nH(MopMaluu, cetb UHTEpHET U ApyTrue);

- BJIa/I€Th OCHOBHBIMU METOAMH HAYYHOI'O IIO3HAHUSI BELIECTB U XUMHUYECKHUX
sBIIeHUH (HaOII0ZeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHUE);

- YyMETb MpPOBOJAUTH PacueThl MO XMUMHUYECKHM (opMylnamM H ypaBHEHHIM
XUMHUYECKMX  PEaKUMid C  HCIONb30BaHUEM  (PU3MUECKUX  BEJIUYUH,
XapaKTepU3YIOMIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: Macchl, 0ObeMa
(HOpManbHblEe YCJOBUS) Ta30B, KOJUYECTBA BEIIECTBA; MCIIOJIb30BaTh
CUCTEMHbIE XMMMUECKHUE 3HAHMs JJIs MPHUHIATHUS pPEHIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BENIECTBAMM U UX IPUMEHEHUEM




THTHEHBI, pPeCcypcocOepekeHHs, TpaBOBBIX H
THYCCKUX  HOPM, HOPM  HH(POPMAIMOHHOM
0€30I1acHOCTH;

- BJIaJICTh HABBIKAMU PACIIO3HABAHUS U 3AILIUTHI
uHpopmanuu, THOOPMAIIMOHHOH 0€30MacHOCTH
JMYHOCTH,

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

- TOTOBHOCTD K CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTH U CAMOOIIPECIICHUIO;
-OBJIaJICHUE HaBbIKAMHU yueOHo-
HCCIIEIOBATEIILCKOM, MPOEKTHOM U COLMAIbHOU
JIesITeNTbHOCTH;

OBJagenue YHHMBEPCAJIbHBIMH
KOMMYHHKATHBHBIMU JeHCTBUSIMMU:

0) coBMeCTHas 1eATeJIbHOCTb.

- TIOHMMaThb W MCIOJb30BaTh IPEUMYILIECTBA
KOMaHJIHOW ¥ UHIMBUYaIbHOU pabOThI;

- TPUHHAMATh LEJIH COBMECTHOW JIESITEIbHOCTH,
OpPraHu30BbIBaTh U KOOPAWHUPOBATH JEUCTBHUS I10
€¢ JOCTHXKCHHUIO: COCTaBIITh INIAaH JICHCTBHIA,
pacnpenensaTh pojid ¢ Y4€TOM MHEHUN YYaCTHUKOB
00CyX/1aTh pe3yabTaThl COBMECTHOUM pabOTHI;

- KOOPAWHUPOBATb U BBHINONHATH pPabOTy B

YCIIOBUAX pCalIbHOIO, BUPTYAJIBHOTO n
KOM6I/IHI/IpOBaHHOFO B3aHMOHeﬁCTBHH;
-  OCyHICCTBJIATH IMO3UTHUBHOC CTPATECTHYCCKOC

MOBEJICHUE B PA3IUYHBIX CUTyalUsIX, MPOSIBIATh
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIHATHBHBIM
OBJaieHHe YHMBEPCAJbHBIMH PeryJsaTHBHbBIMH
JeHCTBHUAMM:

I') IPUHATHE ce0sl M APYTUX JIIO/Ieii:

- IPUHUMATh MOTHUBBI U apPTYMEHTHI JPYTHUX JIFOACH
MIPU aHAJIKM3€ PE3yJIbTAaTOB JAEATEIbHOCTH;

- YMETb IJIAHUPOBATH U BBIIIOJIHATH XUMUYECKHUI SKCIEPUMEHT (IIPEBPALLICHUS
OpPraHUYECKUX BEIECTB IPU HarpeBaHUH, [TOJyYCHHE STUIIEHA U U3yYCHHE €T
CBOMCTB, KAaueCTBEHHbIE PEAKIMM Ha albJerujibl, Kpaxmal, YKCYCHYIO
KUCIIOTY; JIeHaTypauus OeJIKOB IPU HAarpeBaHHUM, IIBETHbIC PEAKLIUU OEJIKOB;
IPOBOAMUTDH PEAKIIMM HOHHOTO OOMEHA, ONIPEAEIIATh CPEAY BOJHBIX PaCTBOPOB,
KayeCTBEHHbIC peaklUu Ha cynbdar-, kapOoHAT- M XJIOPUI-aHUOHBI, Ha
KaTHOH aMMOHHMSI; pelliaTh SKCIIEpUMEHTaIbHbIE 33/1a4M 110 TeMaM "MeTaiisl"
u "Hemeramnbl") B COOTBETCTBUU C MpaBHJIAMH TEXHUKHU 0€3011aCHOCTH IPH
oOpallleHnH ¢ BEleCTBaMH U JIAOOPATOPHBIM 000PYI0BAHUEM; IIPEICTABIIATh
pe3yibTaThl XUMHUYECKOTO SKCIIepUMEHTa B (opMe 3amucH YpaBHEHUH
COOTBETCTBYIOIIMX pPeaKkuil U (OpMyIUpOBaTh BBIBOABI HA OCHOBE 3THUX
pE3yJIBTaTOB




- IpU3HABaTh CBOE MPABO U MPABO APYTUX JTIOACH Ha
OIINOKHU;

- pa3BHUBATh CIIOCOOHOCTH MTOHUMATH MUD C
MO3UIUH IPYrOro 4eJIOBeKa,

OK 07. B 00/1acTH 3K0J10THYECKOT0 BOCITUTAHMS: - chopMUpOBaTh TPEACTABICHUSA: O XHMHUYECKOW  COCTaBISIOMICH
CopeiicTBoBath | - C(HOPMUPOBAHHOCTh SKOJIOTMUECKON KYJIbTYpPBI, | €CTECTBEHHOHAYYHON KapTHHBI MHUpPA, POJIM XUMHUU B TO3HAHUU SIBJIICHUH
COXPaHEHUIO MOHMMAaHHE BIIMSHUS COLMAIBHO-3KOHOMUYECKUX | IPUPOAbI, B (OPMHPOBAHWU MBIIUICHUS M KYJIbTYpbl JIMYHOCTH, €€
OKpYXarolle | MpollecCOB  HA  COCTOSHUE  MPHUPOAHOM ¥ | QyHKUIMOHAIBHON IPaMOTHOCTH, HEOOXOAUMOM ISl PEIICHUs MPAKTHIECKUX
cpensl, COLIMAJIBHOW  Cpe/bl, OCO3HAaHUE TIJI00AJBHOIO | 33J]a4 U IKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIEHHUS K CBOEMY 3I0POBBIO U
pecypcocOepex | xapakTepa IKOJIOTUYECKUX MPOOIeM; IPUPOJTHOU cpee;
€HHUIO, - IUIAaHMPOBAHUE W OCYILECTBIEHHE AEHCTBHM B | - yMeTh cOOIIOJaTh MpaBUJia SKOJIOIMUECKU 11€JIeCO00pa3HOro MOBEICHUS B
MPUMEHSATH OKpy)Xarlled cpele Ha OCHOBE 3HAHUS IeNei | ObITY U TPYIAOBOW AESITENbHOCTH B IIEJIAX COXPAHEHHUS CBOETO 3[0POBBS U
3HaHUs 00 YCTOMYMBOIO pa3BUTHUS YEJIOBEUECTBA; OKPY’KaloIlled INPUPOJHOM CPEAbl; YYUTHIBATH OINACHOCTH BO3JECHCTBUS Ha
W3MEHEHUU AKTUBHOE HETIPUATHUE JECHCTBUM, IPUHOCSIINX BpPE] | )KUBbIE OpPraHU3Mbl OIPEICICHHBIX BEIIECTB, IMOHUMAsl CMBICI IOKA3aTest
KJIMMATa, OKpY>Kalollen cpere; MPEAEIbHON JOMYCTUMON KOHIIEHTPAlUH
MPUHIHUIIBI - yMEHHE TMPOTHO3UPOBATH HEOIATOMPUSATHBIC
OepexIIBOro 9KOJIOTUYECKHE TOCIEACTBUS MPEATPUHUMAEMBIX
IIPOU3BOJICTBA, | ACHCTBHIL, IPENOTBPAILATh UX;
a3 pexTuBHO - pacupenue ombITa JEATEIIbHOCTH
JIEICTBOBATh B | DKOJIOTUYECKON HAIPABJIEHHOCTH;
Ype3BbIYAIHBIX | - OBJIAZICHHE HaBbIKaMU y4eOHO-
CUTYaLUsAX HCCJIEIOBATENBCKOM, IPOEKTHONW U COLMAIbHON

NEeATEIbHOCTH;
IIKC...

3 MK ykasblBatoTca B cooTBeTcTBUM ¢ DIOC CMO peannsyemoit npodeccun / cneumansHoCTH




2. CTPYKTYPA U COJAEPXAHUE OBIIEOBPA3OBATEJBHOM

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
nabopaTOpHBIE 3aHATUS 10
IIpomesxkyTouHasi aTrecTanus (3a4eT) 2
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2.2. TemaTn4yecKkMil IJIAH U COAEPKAHME JUCHUILITHHBI

HanmeHnoBanue Conep:kanue y4yeOHOro MaTtepuasa (0OCHOBHOE M MPO(PeCcCHOHATBLHO-OPUEHTHPOBAHHOE), OBLeM 1aco dopMupyemMble
. 'beM 4aCOB
pa3aesioB U TeM JadopaTopHble U MPAKTHYECKHE 3aAHATHS, PUKJIATHON MOTYJIb KOMIIETEHITHH
1 2 3 4
OcHoOBHOE coJiep:KaHue 64
Pa3nes 1. OcHOBBI CTPpOEHHUs BellecTBa 6
Tema 1.1. OcHOBHOe coep:KaHue 4 OK 01
CtpoeHue aToOMOB
XUMHUECKHIX Teopernueckoe o0y4yeHune 2
JJIEMEHTOB U _ _
npupona CoBpemeHHass Mojielib CTpoeHUsT aroMa. CHMBOJWMYECKUH S3BIK XUMHHU. XHUMHYECKHH DSJIEMEHT.
XHMU9ECKOi OnexTpoHHas KoH¢urypauus aroma. Knaccudukanuss XMMHUYECKHX JIEMEHTOB (s-, P-, d-?JICMCHTI)I).
CBSI3H BanentHrle 3JICKTPOHBI. BaneHTHOCTB. DJIEKTpOHHAA npupoaa XUMHYECKOHN CBS3U. 2
DNeKTpOOTPULIATEIFHOCTh. BuAbl XUMHYECKOW CBsi3u (KOBaJieHTHAs, HWOHHAs, METAJUIMYECKas,
BOJOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHUA
IIpakTH4eckne 3aHATHSA 2
Pemienne 3agaHuii Ha WCIOJIBb30BAaHHE XHMMHYECKOW CHMBOJHMKH W HAa3BaHUM COCAMHEHUH IO
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
MEPUOTMYECKIM H3MEHEHHEM CBOWCTB XMMHYECKUX DJIEMEHTOB W UX COCIUHEHUW 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 UMHU MPOCTHIX U CIIOKHBIX BELIECTB B COOTBETCTBUHU C MOJIOKEHUEM
XUMHUYECKOTO AieMeHTa B [lepronnueckoii cucremMe. MUpoBO33peHUYECKOE M HAYYHOE 3HAYCHUE
[Tepuoanueckoro 3akona JI.1. Menneneesa. [Iporuosst .M. MenneneeBa. OTKpbITHE HOBBIX
XAMUYECKHUX DJIEMEHTOB.

Perienue npakTuKo-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

Pa3nen 2. Xumnueckue peakiuu 10
Tema 2.1. Tumesl OcHoOBHOe cojiep: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 PEAKLIUU B IPUPO/IE, IPOM3BOACTBEHHBIX IIpoLieccax 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 Ta3oB. PacyeTsl Mo ypaBHEHUSM XMMHUYECKHX PEAKLUH C MCIOIB30BAaHHEM MAacchl, 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 3eKTpoIUTHYECKON aucconranuu. VoHbl. DIEKTPOIUTHI, HEAIEKTPOIUTH. 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/1aHUs HA COCTABJICHUE HOHHBIX peaKluii
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 TIK....
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 BeIIeCTB. ArperatHole cOCTOssHU BelecTBa. Kpucranmnyeckue u aMmopdHbie
BellecTBa. TUIBI KPUCTAIIMUECKUX PEIIETOK (aTOMHas, MOJIEKYJIIpHasl, MOHHAs, METAJIIMYECKast). 2
3aBUCUMOCTh (PM3UUYECKUX CBOWCTB BEUIECTBA OT TUIA KPUCTAIIINYECKON PEIIETKU. 3aBUCHMOCTb
XMMHUYECKOH aKTUBHOCTH BEIIECTB OT BHJ1a XUMUYECKOH CBA3M U TUIA KPUCTAIITMUECKON PELIETKH.
[IprurHbI MHOrOOOpa3us BEIECTB
IIpakTHyeckue 3aHATHS 2
Homenknarypa HeopraHMYeCKMX BEIIECTB: Ha3BaHUE BEIECTBA UCXOMIS U3 UX XUMHUUYECKON (hOPMYIIbI
WM COCTaBJIEHWE XUMHUYECKON (POPMYJIbI HCXO/S U3 Ha3BaHUS BELIECTBA 10 MEKyHAPOIHOM
(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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U3BECTh, HETaIlIeHas N3BECTh, MUTHEBAs COAA U JPYTUX): HA3BIBATh U COCTABIATH (DOPMYIIBI XUMUIECKUX
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
XUMUYECKHE OK 02
CBOICTRA Teopernueckoe o0yuenue 1IK....
HEOpraHM4YeCcKuX .

Mertamnel. O0mme ¢uszndeckne U XUMHUYECKHE CBOMcTBAa MeTaiioB. CriocoObl monydyeHus. 3HaYCHHE
petects METAJUIOB M HEMETAUIOB B MNPHUPOJAE M >KU3HEAEATEIbHOCTH 4eloBeKa M opraHusmoB. Koppozus

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

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

HemertaioB [V— VII rpynn. Knaccudukanus u HoMeHKI1aTypa coeluHeHUI HemeTaioB. KpyroBopoTst

OMOTEHHBIX IIEMEHTOB B IIPUPO/IC

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

cosied u Jip.). 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB IPOCTHIX BEIECTB, BOAOPOAHBIX COEAUHEHUH,

BBICIIIMX OKCHJIOB U TUAPOKCHUIIOB

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,

XapaKTEepU3YIOIIMNX UX CBOMCTBA.

Pemenne mpakTUKO-OPUEHTHPOBAHHBIX TEOPETUYECKHUX 3aJaHUI Ha CBOMCTBA, COCTAB, IOJYYEHUE H

0e30macHOe HCIOJIb30BaHUE BaKHEHIINX HEOPraHWYECKHX BEHIECTB B OBITY M MPaKTUYECKOMH

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

JlabopaTtopHas pabota «aeHTHhUKAINS HEOPTAHUIECKUX BEIIECTBY.
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Pemrenue skcriepuMEHTANbHBIX 3a/ad MO XWMHUYECKUM 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

Pazpgea 4.

CTpoeHue 1 CBOIICTBA OPraHNYEeCKUX 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.
VYrnepoaHslii CKENET OpPraHW4YeCKOM MOJIEKYJbl. 3aBUCHUMOCTb CBOMCTB BEIIECTB 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 COCAUHEHUAX, OMOIOrMYECKH aKTUBHBIX BEIEeCTBax (yIJIeBO/AAX, KUPaAX,
OenKax M Jip.), BBICOKOMOJIEKYJIIPHBIX COETUHEHUSIX (MOHOMED, OJUMED, CTPYKTYPHOE 3BEHO)

HpaKaneCKue 3aHATHSA

Homenknatypa OpraHMYeCKHUX COEIMHEHUN OTAETbHBIX KJIacCOB (HACHIIICHHBIC, HEHACHIIIEHHBIC H
apOMaTHYECKHE YTJICBOJIOPOJBI, CITUPTHI, (DEHOJIBI, aJIbJICTH/IbI, KETOHBI, KApOOHOBBIC KHCIOTHI U JIp.)
CocTaBiieHHE TIOJNHBIX W COKPAIIEHHBIX CTPYKTYPHBIX (HOPMYN OPraHMYECKHX BEIIECTB OTIECIbHBIX
KJIACCOB, HWCIIOJIb3Ysd WX Ha3BaHUSA IO CHCTEMATHYCCKOH W TPUBHAIBHOW HOMEHKJAType (ITHIICH,
alleTHiIeH, THIEepUH, (eHos, (GopMalbIerui, yKCycHas KHUCIIOTa, TIUIUH). Pacdersl mpocreiimieit
(hopMyITBI OPraHMYECKOM MOJIEKYIIBI, UCXOIS U3 DJIEMEHTHOTO cocTara (B %)

OK 01
IIK...

OcHoBHOe coaep:kaHue

12
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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):

— TpeJebHbIe YIIIeBOAOPOIbl (AIKaHbl U IHKJIOANKaHbl). ['opeHrne mMeTaHa Kak OJWH M3 OCHOBHBIX
HMCTOYHHKOB TEIJIa B IPOMBIIINICHHOCTH U ObITy. CBOKCTBA MPUPOAHBIX YIIIEBOAOPOIOB, HAXOXKICHHUE B
MPUPOJIC U TPUMEHEHUE AIKAHOB;

— HeTpeiebHbIC (ATKEHBI, AJIKUHBI M aJIKaIMeHbI) 1 apOMaTHYECKHUE YTIEBOA0POAbl. [ opeHne aneruicHa
KaK MCTOYHHMK BBHICOKOTEMIIEPATYPHOTO IAMEHH JIJISl CBAPKU U PE3KU METAILIOB

— KUCJIOPOACOIepKAIINE COSTUHEHUS (CTUPTHI U ()eHOIIBI, KAPOOHOBBIC KUCIOTHI M A(UPBI, AITICTUIIBI U
KETOHBI, JKUPBI, yrieBoasl). [IpakTHueckoe mNpuUMEHEHUE OJTUICHTIUKONS, TJIHIepuHa, ¢eHona.
[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.
[Tonumepu3anus 3TUIeHa KaKk OCHOBHOE HAIlPaBJIEHUE €r0 UCIOJIb30BAHUS.

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
COEIMHEHMS. 3aJaHusl Ha COCTAaBJICHUE YPAaBHEHMH XMMHMYECKUX PEAKIMM C y4aCTHEM OpPraHUYEeCKHUX
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
IIK...
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Pemienne mpakTUKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHUMM HA CBOWCTBA OPraHUYECKHX
COEIMHEHUI OTJEIbHBIX KJIACCOB

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
JIeITeIIbHOCTH
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 oprannueckoii XUMUM B peEIIEHUU MPOOJIEM SHEPreTHUecKod Oe30MacHOCTH, B Pa3BUTUU
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
1oKa3arelist MpeiesIbHO I0IYCTUMON KOHLEHTPALMU

JlaGopaTopHble 3aHATHUS

JlaboparopHas padota: “UneHTrduKaIns OpraHUYECKUX COSAMHEHUN OTEIbHBIX KIIACCOB”
WNnentudukanus opraHMuecKUX COeIMHEHUHN OT/IEIbHBIX KJIACCOB (Ha MpUMEpPE allbJeruI0B, Kpaxmasia,
YKCYCHOM KHCIIOTBI, OEJIKOB M T.II.) C UCTOJb30BAHUEM UX (PU3MKO-XHUMUYECKUX CBOIMCTB M XapaKTEPHBIX
KauecTBeHHbIX peakiuil. JleHarypanusi Oenka npu HarpeBaHuH. lIBeTHble peakuuu OEIKOB.
BO3HMKHOBEHHE aHAIMTUYECKOIO CUTHANA C TOYKH 3PEHUS XMMUYECKHX MPOLECCOB MPU MPOTEKAHUU
KaueCTBEHHOW peaKIiH, MO3BOJISIONIEH HACHTUQUIIMPOBATH NPEAJIOKEHHbIE OpraHN4YeCKHe BEIECTBA

KonTpouabnas
padora 3

CTpyKTypa U CBOMCTBA OPraHUYECKUX BEILIECTB

OK 01
OK 02
OK 04
IIK...
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Pazpea 5.

Kunernueckue u TepMOAUHAMUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUSI XMMHYECKHUX peaKkuuii

CkopocTb OcHoBHOe cogepkaHue OK 01
XUMHYECKUX OK 02
peaKLHii. 1IK...
XuMHu4eckoe
paBHOBecHE
Teopernueckoe o0yueHue
CKOpOCTh peakifH, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB: MPUPOJBI PEATHPYIOUIUX BEIECTB,
KOHILIGHTPAllUW PEarupyrouiux BELIECTB, TEMIEPAaTypbl W IUIOLIAAM PEAKIHMOHHOW MOBEPXHOCTH.
TemmoBsie 23 (HEKTh XUMUYSCKUX PEAKIIUi. DK30- ¥ SHIOTCPMHUUCCKHE, PCAKIIHH.
OO6paTumocTh peakiuuii. XuMU4eCKOe paBHOBECHE U €r0 CMEILIEHUE MO/1 IEHCTBUEM Pa3IMUHBIX (PAKTOPOB
(KOHIIEHTpaIMsl pearcHTOB WM TPOJAYKTOB pEaKIMH, JTaBJIE€HUE, TeMmIeparypa) i CO3JaHus
ONTUMAJIBHBIX YCIIOBUH ITPOTEKAHUS XUMHUECKUX ITpoueccoB. [Ipuniun Jle [larense
IIpakTH4eckue 3aHATHSA OK 01
o OK 02
Pemenue mnpakTHKO-OPUEHTUPOBAHHBIX 3a/laHU Ha aHamu3 (PAKTOPOB, BIMSIONIUX HA H3MEHEHHE §77%
CKOPOCTH XUMHUYECKON PeaKIIMH, B T.4. C MO3UIUI SKOJOTUUECKH 11eJIECO00Pa3HOTO MOBECHUS B OBITY U
TPYIOBOM JACATEIHHOCTH B LIEIISIX COXPAHEHUS CBOETO 3/I0POBBSI M OKPYXKAIOIIEH MTPUPOTHOM CPEIbI.
Pemrenne mnpakTUKO-OPUEHTHUPOBAHHBIX 3aJaHuUM Ha mnpuMmeHeHue npuHuuna Jle-Illarense s
HaxOXXJICHUS HaINpaBJIEeHUsS CMEIEHUS pPaBHOBECHUS XUMHUYECKOW pEaKIuu W aHaiu3 (aKTOpoB,
BIIMAIONINX HA CMEUIEHUE XUMUYECKOTO PABHOBECUS
Pazneu 6. PacrBopsI
Tema 6.1. OcHoBHOE coaepKaHue OK 01
[Tousarue o OK 02
pacTBOpax Teopernyeckoe o0yuenue OK 07
IIK...

PactBopenne kak ¢uzuko-xuMuueckuid mporecc. PactBopsl. CrocoObl MPUTOTOBIICHUST PAaCTBOPOB.
PactBopuMocTs. MaccoBast 40J1 pacTBOPEHHOT0 BeniecTBa. CMBICI MOKa3aTeNsl MPEAETbHO TOMYCTUMOM
KOHIIEHTPAIIMU U €T0 UCIIOJIb30BAHKE B OIICHKE SKOJIOTHYECKON OE30MMacHOCTH.
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[IpaBmiia 5KOJIOrMUYECKH LEJIECO00pPa3HOro0 MOBEIEHUS B OBITY U TPYJAOBOW JESATENBHOCTH B LEJAX
COXPAHEHHUsI CBOETO 3/I0POBBS U OKPYXKAIOIIEH NPUPOSHON CPEJbl; ONTACHOCTH BO3JIEHUCTBUS HA KHUBBIC
OpraHU3Mbl OIIPEIECICHHBIX BEILIECTB.

Perienue npakTuko-OpUeHTUPOBAHHBIX PACUETHBIX 3aJjaHUN HA PACTBOPHI, UCIOJIb3yEeMble B OBITOBOW U
IIPOU3BOJICTBEHHOM JECATEIBHOCTH YEI0BEKa

Tema 6.2. OcHoBHOeE coep:kaHue OK 01
UccnenoBanue OK 02
CBOMICTB pacTBOpPOB .Haﬁ()paTOprIe 3aHATHA OK 04
IIK...
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 COflepkanue OK 04
MIPOU3BOICTBEHHON
p OK 07
JESATSIIbHOCTH TeopeTrnueckoe odyuenue IIK

YCIOBCKa

Hogeiime nocTHXeHNs XUMHYECKOW HAYKH M XMMHUYECKON TeXHOJIOTHH. Posib XuMuu B o0ecriedeHIN
HKOJIOTMYECKO, SJHEPreTUYEeCKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH MeaulMHbL. [IpaBuia movcka u
aHajgM3a XUMUYECKOM WHGOpPMAIMU U3 Pa3TUYHBIX HCTOYHHUKOB (Hay4yHass W y4yeOHO-HaydHas
JauTepaTypa, CpecTBa MaccoBoii nHMopMaluu, cetb UHTepHEeT)

IMpakTuyeckue 3aHATHS

[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
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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 U MHHEpaioB, Tabmmia MeHaeneeBa, yuyeOHbIe (UIBMBI, HU(PPOBHIC
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
MaJ0YKH, IITATUBBI JJIsI TPOOUPOK; MEPHBIE IIMJIMHIPBI, 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) 1 mepabIie Koo (25, 50, 100 1 200 M), BoasiHas OaHs (UITM TEPMOCTAT),
CTEKJIIHHBIE TIAJOYKHM, KOHWYECKHEe KOJObl st TtutpoBanus (50 u 100 wmu);
WHIUKATOPHBIEC TIOJIOCKU Uil onpeaenieHus pH u crangapTHas MHAMKATOpHAs IIKama;
YHUBEpCaIbHBIA HHAUKATOP; nuneTku Ha 1, 10, 50 mu (wnm no3atopsl 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 cTaplie 5 JeT C MOMEHTa U3AaHHUsl.
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2. PexoMeHayemMble TieUaTHBIE W3/IaHUs M0 peann3aiuu 001eoOpa3oBaTeIbHON
IUCHUTUTMHBL TIPEJICTABICHBl B METOAMYECKUX PEKOMEHJALUSAX [0 OpraHH3aluu
00yueHus.

4. KOHTPOJIb U ONEHKA PE3YJIbTATOB OCBOEHUSA
OBIIIEOBPA3OBATEJIbHOM JUCHUIJIAHBI

KoHTpoJib 1 ol1eHKa pe3yabTaTOB O0OYUYEHHsI OCYIIECTBIIAECTCS MPENOIaBaTEIEM B
npoliecce MPOBEeACHUS MPAKTUUECKUX 3aHATUN U JaOOPATOPHBIX PaboT, TECTUPOBAHUS,
a TaKXe BBIMOJHEHUS OOYYAIOUIUMUCS WHIUBUIYAIbHBIX 3aJaHUil, TPOEKTOB,
uccien0BaHui. Pe3ynbTaTsl 00yueHUs ONpeesioT, YTO 00yYaroIrecs JOJIKHBI 3HATh,
MOHUMATh U JICMOHCTPUPOBATH MO 3aBEPIICHUN U3YUYEHUS TUCIUTUTNHBI.

Jns bopMupoBaHUs, KOHTPOJIS U OLEHKH PE3YJIbTaTOB OCBOCHHUSI Y4EOHOM
JUCHUUIUIMHBI UCIIONB3YETCS CHUCTEMa OIEHOYHBIX MEPONPUATUM, MPEICTABISIONMIAS
c000M KOMIUIEKC Y4EOHBIX MEPOIIPUITHI, COTJIACOBAHHBIX C pe3ybTaTaMu 00yUeHUS U

chopmymupoBanHbix ¢ yuetom DOI'OC COO (mpeaMeTHble pe3yiabTaThl 10
mucuumummae) u GI'OC CIIO.
OK/IT | Moayas/Pa3znen/Te THunbI OLEHOYHBIX
Ne Pe3yabrar 00yuyeHust .
K Ma MepOoNpUATHIA

| | OcHoBHOE conepkaHue

1 dopmyupoBaATH
Pasznea 1. OcHoBBI pMyJHp
0a30BbI€ MOHATHA U

CTpocHUuA BEIIECTBA
3aKOHbI XUMHUH

1.1

OK 01 |CtpoeHue atomoB
XUMHYCECKHX
2JIEMEHTOB U
npupojaa
XHMHUYECKOM CBSI3U

CocTaBisTh
XUMUYeCcKue (HopMyJibl
COEINHECHUN B
COOTBETCTBUH CO
CTENIEHBIO OKHUCIIEHUS
XUMHUYECKUX
3JIEMEHTOB, HCXO/IS U3
BaJICHTHOCTHU U
ANEKTPOOTPULIATEIIEHO
CTH

1. Tect «CtpoeHue aTOMOB
XHUMHYECKHUX DJIEMEHTOB U
IPUPOJIa XUMHYECKON
CBSI3H.

2. 3amaun Ha COCTaBJICHUE
XUMUYECKUX HOpMYIT
JIBYXaTOMHBIX COE€TMHEHUI
(oKcHOB, CyIb(PHUIOB,
TUIPUIOB U T.I1.).

3. 3aganusa Ha
HMCHOJIb30BAHUE XUMHUUYECCKOU
CHUMBOJIMKH U Ha3BaHUU
COCJIMHEHMH 110
HOMEHKJIaType
MEXKIYHApOIHOTO CO03a
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oteHOYHBIX
MepONPUATHH

TEOPETUYECKOU U
MPUKIATHON XUMUU U
TPUBHUAJIBHBIX HA3BaHUM JJIS
COCTaBJICHUS] XUMHYECKHUX
dbopMyIT TByXaTOMHBIX
COoeMHEHUN (OKCUOB,
cylb(UI0B, TUAPUJIOB U T.II.)
U JPYTUX HEOPTaHUYECKUX
COE€IUHEHUN OTAEILHBIX
KJIaCCOB

1.2

OK 01
OK 02

[Tepuoauueckuii
3aKOH U Ta0InIa
J.1. MenneneeBa

XapakTepu3oBaTh
XAMUYECKUE
3JIEMEHTHI B
COOTBETCTBHHM C UX
MOJIOKEHHUEM B
MEPUOINYECKOU
CHUCTEME XMUMHUYECKUX
anemenToB [I.W.
MenneneeBa

1. Tect «MeTtammueckue /
HEMETAJJIMYECKHUE CBOMCTBA,
3JICKTPOOTPULIATEIILHOCTD U
CPOJICTBO K 3JIEKTPOHY
XUMHUYECKHUX DJIEMCHTOB B
COOTBETCTBHE C UX
3JIEKTPOHHBIM CTPOCHUEM U
MOJI0KEHUEM B
MEPUOJNYECKON CUCTEME
XUMHYECKHUX 3aemeHToB 1. U.
MenaeneeBay.

2. ITpakTnueckue 3aaHus Ha
YCTAHOBJIEHHUE CBSI3U MEXKY
CTPOEHHUEM aTOMOB
XUMHUYECKHUX DJIEMECHTOB U
MEPUOANYECCKUM U3MEHCHUEM
CBOMCTB XMMHUYECKHUX
3JIEMEHTOB U UX COCOUHCHUMN
B COOTBETCTBHUH C
MTOJI0KEHUEM
[Tepuoanyeckoit cucreme.

3. [IpakTuko-
OPUECHTHUPOBAHHBIE
TEOPETUUECKUE 3aJJaHUs Ha
XapaKTepU3aLNI0
XUMHUYECKHUX DJIEMEHTOB:
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4eHus

TUunbsl OLIeHOYHBIX
MepONPUATHH

«Meramaeckue /
HEeMETaJIJINYeCKHe CBOIMCTRA,
AJIEKTPOOTPUIIATEILHOCTD U
CPOJICTBO K AJICKTPOHY
XHMHYECKHUX DJICMECHTOB B
COOTBETCTBHE C UX
AJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKCHUEM B
NEPUOANYECKON CUCTEME
XUMHYCCKUX DJIEMECHTOB
J.1. MenneneeBay»

Paznen 2.
XuMHu4YecKue
peakuuun

Xapakrepu3oBathb
THIBI XUMUYECKHX
peakuui

KonTpoabnas padora
«CTpoeHue BelecTBa u
XHMHYECKHE PeaKIun»

2.1

OK 01
OK 04

Tunbl XUMUYECKUX
peakuuii

CocTaBisaTh peakiuu
COCJIMHECHUS,
pazyioxeHusi, 0OMeHa,
3aMelleHus,
OKHCJIUTEIILHO-
BOCCTaHOBHTCIILHEIC
peakIuu

1. 3amaun Ha cocTaBlICHUE
YPaBHEHUN pEAKIIUI:

— COCIMHEHUSI, 3aMEISHHS,
pazyioxeHusi, 0OMeHa;

— OKHCJIUTEIIbHO-
BOCCTaHOBUTEIbHBIX
peaKiuii C UCHOJIb30BAHUEM
METO/1a JICKTPOHHOIO
Oananca.

2. 3a1a4M HaA pacyeT MacChl
BellleCTBAa WU 00bEMa

ra3oB MO0 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, Macce
W1 00bEMY OJHOTO U3
YYaCTBYIOIIUX B pEaKIUU
BEIIECTB; PACYETHI

Macchl (00bEéMa, KOJIMUeCcTBA
BEILIECTBA) MPOTYKTOB
peakIuu, eciu OJIHO U3
BEILIECTB UMEET NMPUMECH

2.2

BHCKTPOJII/ITI/I‘ICCKBJI

CocTaBidTh

1. 3aganus Ha cocTaBIeHUE
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONPUATHIA
JUCCOLIMAIUS U ypaBHEHUS MOJIEKYISIPHBIX U HOHHBIX
MOHHBII 00MEH XUMUYECKUX PEAKIMHU |peaKIuil C y4acCTUEM KHUCIIOT,
MOHHOTO OOMEHa C OCHOBaHMI U coJei,
y4acTUeM YCTaHOBJICHHE U3MEHEHUS
HEOPTaHUYECKUX KHUCIIOTHOCTHU CPEIbl
BEIIIECTB 2. JIabopatopHas pabota
"TUIBl XMMUYECKHUX
peakumit"
3 Pasznea 3. Crpoenue UcciaenoBars KonTpoabnas padora
U CBOHCTBA cTpoeHue u cBoiicTBa |[«CBOMCTBA
HEOPraHW4YeCKHX |HEOPraHW4YeCKHUX HEOPraHN4YeCKUX BeleCTB»
BeLeCTB BeLeCTB
3.1 |OK 01 |Knaccuduxkanmus, Knaccudumuposars  |1. Tect «Homenknarypa u
IIK.. HOMEHKJIaTypa U HEOPraHWYECKHE Ha3BaHUE HEOPTaHUYECKUX
CTpOEHuE BEIECTBA B BEILECTB UCXOS U3 UX
HEOPTaHUYECKUX COOTBETCTBHUH C HX XUMUYECKON (POPMYIIbI WU
BEILECTB CTPOEHUEM COCTaBJICHHE XUMHUYECKOU

bopMyIIbl UCXOS U3
Ha3BaHUsI BELIECTBA 10
MEXKIYHAPOIHOW WU
TPUBHUAJIBHOU
HOMEHKJIaType».

2. 3apa4m Ha pacyer
MacCOBOM 1011 (MacChl)
XUMHUYECKOTO AJIEMEHTA
(coenuHeHUs) B MOJIEKYJIe
(cMmecnm).

3. IlpakTudeckue 3agaHus 1o
KJ1accu(pUKaIIH,
HOMEHKJIaType 1
XUMUYECKUM (popMynam
HEOPTaHUYECKUX BEIIECCTB
Pa3JIMYHBIX KJIACCOB.

4. IlpakTUuecKkue 3a1aHus Ha
ONPEAECTICHHE XUMUYECKOU
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OK/I1 | Moayas/Paznen/Te Tunbl OLIEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .

K Ma MepONPUATHIA
AKTUBHOCTH BEIIIECTB B
3aBUCHUMOCTH BUJIA
XUMHYECKOU CBSA3U U TUIIA
KPUCTAINTMYECKON PEIIETKU

3.2 |OK 01 |®usuko-xumuyeckue|yYcTaHaBIUBAThH 1. Tect «OcobenHoCTH
OK 02 |cBoiicTBa 3aBUCUMOCTH (PU3HKO- |XUMHUYECKHX CBONCTB
IIK... HEOPraHUYECKUX XUMHUYECKUX CBOMCTB |OKCHJIOB, KUCJIOT,

BEILIECTB HEOPTaHUYECKUX OCHOBaHMM, aM(POTEPHBIX

BEILIECTB OT CTPOEHUS
aTOMOB U MOJIEKYJI, &
TaK»Xe TUMa
KPHUCTAJUINYECKON
pELIETKH

TUAPOKCUIOB U COJIEW».

2. 3agaHus Ha COCTaBJIEHUE
YpaBHEHUN XUMUYECKUX
pEaKLHM C y4aCTUEM
MPOCTBIX U CIOKHBIX
HEOPraHUYE€CKHUX BEIIECTB:
OKCHI0OB METAJLJIOB,
HEMETAJIOB U aM(OTEPHBIX
3JIEMEHTOB; HEOPTaHUUECKUX
KHCJIOT, OCHOBAHHUHU U
aM(OTEepHBIX TUIPOKCHUJIOB,
HEOPTraHUYECKUX COJIEH,
XapaKTepU3yOLIUX UX
CBOMCTBA U CIIOCOOBI
MOJTy4YEHUS.
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONPUATHIA
3. [IpakTuko-
OPHEHTUPOBAHHBIE
TEOPETUUECKHE 3aJaHUS HA
CBOKCTBA U MOJIyYEHUE
HEOPTraHUYECKUX BEILIECTB
3.3 | OK 01 |Nnentudukarus HUccnenosats 1. [IpakTuko-
OK 02 |HeopraHn4eckux Ka4yeCTBEHHBIC OPUEHTUPOBAHHBIC 3aJITAHUS
OK 04 |BemectB peakuuu 10 COCTABJIEHUIO
HEOPTaHUYECKUX XUMUUYECKUX PEAKIIUN C
BEILIECTB y4acTHEM HEOPraHUYECKHUX
BEILIECTB, UCIOJIb3YEMBIX JJIS
UX UJICHTU(DUKAIUY.
2.JlabopaTtopHas pabora:
“Unentudukarus
HEOPraHUYECKUX BEIIECTB
4 Pa3znea 4. Crpoenue HUcciaenoBars KonTpoabnas padora
U CBOICTBA cTpoeHue u cBoiicTBa [(«CTpoeHHe U CBOHCTBA
OpPraHN4YecKuX OPraHu4YecKnx OPraHUYecKNX BellecTB
BelleCcTB BelleCTB
4.1 | OKO01 |Knaccudukamus, Knaccudpunuposathb 1. 3aganus Ha cocTaBIeHUE
IIK... |cTpoeHue u OpPraHUYECKHUe Ha3BAHUW OPraHUYECKUX
HOMEHKJIaTypa BEIIECTBA B COCJIMHECHUH M0 TPUBUAJIBHON
OpTraHUYECKUX COOTBETCTBHHM C UX WU MEXKTyHapOIHOU
BEILIECTB CTPOECHUEM CUCTEMAaTUYECKOM
HOMEHKJIaType.

2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIIEHHBIX
CTPYKTYPHBIX (hOpMyJT
OpraHUYeCKUX BEIIECTB
OTZIETBHBIX KJIACCOB.

3. 3agaum Ha onpeieNieHHe
npocreiei GopMyIibl
OPTraHUYEeCKON MOJIEKYJIBI,
UCXOJS U3 DJIEMEHTHOTO
cocTtaBa (B %)
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OK/II

Monyas/Paznen/Te
Ma

Pe3yabTaTt 00y4eHus

Tunsl oteHOYHBIX
MepONPUATHH

4.2

OK 01
OK 02
OK 04
IIK...

CBoiicTBa
OpraHUYECKUX
COeIMHEHUN

YcTanaBauBaTh
3aBUCUMOCTH (PHU3UKO-
XHUMHYECKHX CBOMCTB
OpraHUYECKUX
BEILIECTB OT CTPOSHUS
MOJIEKYTI

1. 3amanus Ha cocTaBJIEHUE
ypaBHEHUN XUMHYECKUX
peakiuii ¢ yuactuem
OpraHUYeCcKUX BEIIECTB Ha
OCHOBAaHHMH MX COCTaBa U
CTPOCHUSI.

2. 3ajaHus Ha COCTaBJICHUE
ypaBHEHUN XUMHYECKUX
peaKuui, WIUTIOCTPUPYIOLIUX
XUMUYECKUE CBOMCTBA C
y4e€TOM MEXaHU3MOB
POTEKAHUS TaHHBIX
pEAKIMI U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB PA3HbIX KJIACCOB.
3. PacueTrHbie 3a1a4d 11O
ypaBHEHUSIM PEaKIIUii ¢
y4acTUEeM OPTaHUYECKHUX
BEILIECTB.

4. JTabopaTopnas pabota
“IIpeBpaiienus
OpTraHUYECKUX BEIICCTB MPHU
HarpeBaHUM"

4.3

OK 01
OK 02
OK 04
IIK...

Nnentudukanus
OpTraHUYECKUX
BCIIIECTB, UX
3HAYCHHUE U
MIPYMEHEHHE B
OBITOBOH U
MIPOU3BOJACTBEHHOM
JIESITEIbHOCTH
yeJIoBeKa

Uccnenosats
KaueCTBECHHEIE
peaKuuu
OPTaHUYECKUX
COCJTMHCHUU
OT/JEJIBbHBIX KJIaCCOB

1.IIpaktuxo-
OPUEHTUPOBAHHBIE 3aJIaHUS
10 COCTaBJICHUIO
XAMUYECKUX PEAKIIAM C
Y4aCTUEM OPTaHUYECKUX
BEILIECTB, B T.4.
UCIIOIB3YEMBIX TSI UX
UACHTU(UKALMY B OBITY U
MIPOMBIIILJICHHOCTH.
2.JIabopaTtopHas pabora:
“UneHTrdukarus
OPTaHUYECKUX COCANHEHUN
OTIEJIBHBIX KJIAaCCOB”
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONPUATHIA
3) Paspea S. XapakTepu30BaTh
Kunernueckne u  |BJIMSIHHE Pa3JIMYHBIX
TEPMOJAMHAMHYECK |(PAKTOPOB HA
He 3AaKOHOMEPHOCTH [PABHOBECHE H
NMPOTEKAHUS CKOpPOCTH
XUMHYECKHUX XHUMHYECKHUX
peakumu peakuuiu
5 |OKO0Il |CkopocTh XapaxkTepu3oBaTh [IpakTHKO-OpUEHTUPOBAHHBIE
OK 02 |xuMHUeckux BJIMSIHUE TEOPETUUECKUE 3aJaHUs HA
[IK... |peakumil. KOHIICHTPAIUHU aHanu3 (paKkTopOB,
XHUMUYECKOE pearupyromnmx BIIMAIOLIMX HA U3BMEHEHUE
paBHOBECHE BEILIECTB U CKOPOCTH XMMHUYECKOU
TEMIIEPATYPhI HA peakuuu. [IpakTuko-
CKOPOCTb XMMUYECKUX |OPUEHTUPOBAHHBIC 3a1aHUS
peakiui Ha MMPUMEHEHUE MTPUHIIUTIA
XapaxkTepu3oBaTh Jle-lllarenbe nis
BIIMSHUE U3MEHEHUS  |HAXOXICHUS HAMpaBJICHUS
KOHIICHTPALINU CMEILICHHS PAaBHOBECHUS
BEILIECTB, PEAKIIUU XUMHUYECKON peakluu 1
Cpenbl U TeMIepatypsl |[aHaiu3 GakTopos,
Ha CMEILICHHE BIIMAIOUIMX HA CMEILCHUE
XUMHUYECKOTO XUMUYECKOTO PaBHOBECHS
paBHOBECHS
6 HccnenoBath
Pa3zpgea 6. HCTHHHBbIE PACTBOPbI
PacTBOpbI ¢ 32/IaHHBIMU
XapaKTepUCTUKAMM
6.1 | OK 01 |[Toasarue o Paznuuars uctunueie |1. 3amaum Ha NPUTOTOBJICHUE
OK 02 [pactBOpax pacTBOPHI pacTBOPOB.
IIK ... 2. IlpakTuko-

OPHUCHTHPOBAHHBIC
PaCUYCTHBIC 3aJaHUs Ha
AUCIICPCHBIC CUCTCMEI,
HCIIOJIb3YCEMBIC B OBITOBOU U
HpOHBBOI[CTBCHHOﬁ
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OK/I1 | Moayas/Paznen/Te Tunsl OLEHOYHBIX
Ne Pe3yabTaTt 00y4eHus .
K Ma MepONPUATHIA
NEeATEIbHOCTH YEI0BEKa
6.2 | OK 01 |HccaenoBanue Uccnenosars ¢pusuko- |JlabopaTopHas padbota
OK 04 |cBoiCTB pacTBOpOB |xuMuueckue cBorictBa |“IIpuroroBneHue pacTtBopoB”
IIK ... VCTUHHBIX PACTBOPOB
Il | [IpodeccuonaILHO-OPHEHTHUPOBAHHOE COleP KaAHME (COAEPKAHNE NPUKJIATHOTO
MO/YJIf)

7 Paznen 7. OuenuBarsb 3ammra Keica (¢ yueroM
Xumus B ObITY U [IIOCJICACTBUS Oyayuuei
IPOM3BOJCTBEHHOI (OLITOBOH U Npo¢eccuoHaNbHOMN
AesITeJIbHOCTH NPOU3BOJACTBEHHON |1eSITeJIbHOCTH)
YeJl0BeKa AeSITeJIbHOCTH

YyeJI0BeKa ¢ MO3UIHT

JKOJIOTHYECKOMI

0e30macHOCTH
OK 01 |Xumus B ObITY U OueHuBathb Keiic (¢ yaerom Oynymei
OK 02 |npou3BOACTBEHHOW |MOCIEACTBUS OBITOBOM [MPO(eCcCHOHAIBHON
OK 04 |nmesrempHOCTH Y TIPOU3BOJICTBEHHON |JI€ATEIIBHOCTH )
OK 07 |4genmoBeka eI TEIILHOCTH Bo3MOKHBIE TEMEI KENCOB:
IIK ... yenoBeka ¢ no3uuuid  |1. [loTennenue knumara u

JKOJIOTHYECKOU
0€e301acHOCTH

BBICBOOOKICHUE Ta30BBIX
TUAPATOB CO JIHA OKEaHa.

2. bynymue marepuansl 11
aBHa-, MaIlMHO- U
pUOOPOCTPOCHHUS.

3. HoBsle maTepuansl 11
COJIHEYHBIX OaTapen.

4. JIekapcTBa Ha OCHOBE
PACTUTENBHBIX TPETIapaToOB

30




