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1 O0mas xapakTepucTUKa padoueii NporpaMmal
1.1 MecTO TUCHHUIUINHBI B CTPYKTYpPe OCHOBHOI NPo(ecCUuoOHAIbHOI
o0pa3oBaTeJIbHOI POrPaMMBbI

Oo6mIeoOpa3oBaTeIbHAS TUCIUILINHA « XUMUSD» U3y9aeTCsl Ha 0a30BOM YPOBHE B
o0pa30oBaTeILHOM IMKJIE YU4eOHOTO MIaHa OCHOBHOU MPO(ECCHOHATBHON
oOpa3oBaTeapHOM MporpaMMbl crieruaibHocTei: 13.02.07.

Tpya0eMKOCTh TUCIUILIMHBI BKIIFOYAET « XUMUsD» COCTABIAET 72 yaca, U3
KOTOpbIX 64 yaca 0a30BbIil MOJIyJIb COCTOSIIIMI U3 6 pa3eioB U § YaCOB MPHUKJIIATHOM
MOJYJIb COCTOAIIMMA U3 | pa3aena, BKIIOYAIOUIUNA MPAKTUKO - OPUEHTUPOBAHHOE
COJIEp’KaHNE KOHKPETHOW CIIEIIUaTbHOCTH.

[IpuknagHoit MOTYJIb BKIIOYAET OJUH pazzei. Pasnen 7 « Xumus B ObITy U
MIPOU3BOJICTBEHHOM AESATEIbHOCTH YEIOBEKA» PEan3yeTcs Al CIeUaIbHOCTEN
13.02.07 na maTtepuane KeicoB, CBSI3aHHBIX C HKOJOTHYECKON 0€30MacHOCThIO U
OILICHKOW MOCJeACTBUIM OBITOBOM U MPOU3BOJCTBEHHOM JESITEIILHOCTH, IO OTPACIISIM
Oynyiien mpodecCHOHAIBHOM JESITEIbHOCTH 00yYarouXcsl.

[Tepuoa 0oOyueHus ¢ y4eToM JOTUKH (POPMUPOBAHUS MPEIMETHBIX PE3YIbTATOB,
o01IUX U MPOoPeCCUOHATIBHBIX KOMITETCHIIUIA, MEKIIPEIMETHBIX CBSI3€U C IPyTUMHU
JUCHUILUIMHAMU 00111€00pa30BaTeIbHOTO U 00111eTpo(heCCHOHAIBLHOTO UK
COCTaBIISICT OJMH y4eOHBIN roji, B IEpBOM ceMecTpe 34 yaca U BO BTOpOM 38 4acoB.

1.2. lleau 1 nu1aHUpyeMble Pe3yJbTAaThl 0CBOCHUS AMCUHUILIMHBI
1.2.1. Heau u 3a1a4u AMCHUTLIAHBI
dopmupoBanue y 00yJaromuxcs MpeICTaBICHUS 0 XUMUYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA KaK OCHOBBI PUHSTHUS PEIIEHUHN B )KU3HEHHBIX
Y MIPOU3BOJICTBEHHBIX CUTYAIUSIX, OTBETCTBEHHOTO MOBE/ICHHS B IPUPOIHON CpEIE.
3amaun TUCUMILTUHBI:

1) chopmMupoBaTh MOHMMAHNE 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUUCCKUX
ITPOLIECCOB U SABJIEHUN B OKPYXKAIOLLEH Cpelie, LIETOCTHOM HAYYHOU KapTHUHBI
MHpa, B3aUMOCBSI3HU U B3aMMO3aBUCUMOCTH €CTECTBEHHBIX HAYK;

2) Ppa3BUTb YMEHHUS COCTABJIATH (OPMYJIbI HEOPraHUYECKUX U OPraHUIeCKUX
BEIIIECTB, YPABHEHUN XUMUUECKUX PEAKIIUM, OOBSICHITh UX CMBICII,
HHTEPIIPETUPOBATH PE3YJIbTAThl XUMUUECKUX IKCIIEPUMEHTOB,;

3) chopMupoBaTh HaBBIKU MTPOBEACHUS MPOCTCHIITUX XUMHUUESCKUX
AKCTIEPUMEHTATILHBIX UCCIIEAOBAHUN ¢ COOIOIEHUEM MPaBUI O€30M1aCHOTO
oOpallieHusl ¢ BEIIECTBAMH U JIaOOpaTOPHBIM 000PYI0BAHUEM;

4) pa3BUTh YMEHHUs UCIOJIb30BaTh HH(MOPMAIIHIO XUMUYIECKOTO XapaKkTepa 13
Pa3JIMYHBIX UICTOYHUKOB;

5) cdopmupoBaTh yMEHHUS MPOTHO3UPOBATH MOCICACTBHUS CBOCH IEATEILHOCTH U
XUMUYECKUX TIPUPOIHBIX, OBITOBBIX M TPOU3BOJICTBEHHBIX MPOIECCOB;

6) chopmupoBaTh NOHUMAHKE 3HAYMMOCTH JOCTIKECHHH XMMUYECKON HAYKU
TEXHOJIOTUH ISl Pa3BUTHUS COIMATILHON U IMTPOM3BOJICTBEHHOM cep



1.2.2. Tl.ianupyemble pe3y/abTaThbl 0CBOeHHS 0011e00pa30BaTe/ibHOI JucuMILIUHBI B c00TBeTcTBUHN ¢ PI'OC CIIO 1 Ha

ocHoBe ®I'OC COO
Kon u IImanupyemblie pe3yJbTaThl OCBOCHHS JUCIUILINHBI

HanMEHOBaHHIE
(hopMHUpyEMBIX OOmrue JvcuuniavHapHbIe
KOMIIETEHIINH
OK 01. B yacTu TPy10BOr0 BOCIIUTAHUSA: - BJIAJICTh CUCTEMOM XMMHUUYECKUX 3HAHUH, KOTOpas
BriOupats - TOTOBHOCTB K TPY/y, OCO3HaHHUE IIEHHOCTH | BKJIFOYACT: OCHOBOIIOJIATAOIINE TTOHATHS (XUMUUCCKUI
CITOCOOBI MacTepCcTBa, TPYI0JIIO0HE; AJIEMEHT, aTOM, JICKTPOHHAs 000JI0YKa aToMa, S-, p-,
pellieHus 3a7]a4 | - TOTOBHOCTh K aKTUBHOM JI€SITEILHOCTH d-a5ekTpoHHBIC OPOHTAIM AaTOMOB, HOH, MOJIEKYJIa,
npodeCCUOHAIb | TEXHOJIOTMYECKON 1 COIMaIbHOM BAJICHTHOCTb, 3JICKTPOOTPULIATEIIbHOCTh, CTETIEHb
HOHU HamnpaBJIeHHOCTH, CIIOCOOHOCTH OKHCJIEHUSI, XUMUYECKas CBA3b, MOJIb, MOJISIPHASA Macca,
IEATEIILHOCTH WHHUITMUPOBATh, INIAHUPOBATh U MOJISIPHBIN 00BEM, YIIIEPOAHBIN CKeleT, PYHKIMOHATbHAS
MPUMEHUTENIBHO | CAMOCTOSATENIBHO BBITIOJIHATH TaKyIO rpynna, pagukai, U30MEpUs, U30MEPbI, TOMOJIOTUYECKUN
K pa3IM4HbIM JIeSITEIbHOCTD; pAl, TOMOJIOTH, YTJI€BOAOPOAbI, KUCIOPOA- U
KOHTEKCTaM - UIHTEPEC K pa3InuHbIM chepam a30TCcoJepKalllie COCTMHEHUS, OMOJIOTHYECKU AKTUBHBIC

npo¢heCCUOHATIBHON JIEATEIbHOCTH,
OBJageHne yHHBEPCATbHBIMHA Y4eOHBIMH
NMO3HABATEJIbLHbIMH JeHCTBUSIMU:

a) 0a3oBbIe JIOTHYECKHE TeHCTBUA:

- CaMOCTOSITENIbHO (HOPMYIIUPOBATH U
aKTyaJIu3upoBaTh MPOOJIEMy, pacCMaTPUBATh
€€ BCECTOPOHHE;

- YCTaHABJIMBATh CYIIECTBEHHBIN TPU3HAK
WJIM OCHOBAHUS JIJIsi CPABHEHUS,
KJaccuduKanuu u 0000IeHHUS;

BelecTBa (YriaeBOIbl, JKUPbI, OCJIKH), MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BE€HO, BLICOKOMOJICKYJISIPHBIE COCIMHECHUS,
KPUCTAJUTMYECKAS PELICTKA, TUIThl XUMHUYECKHUX PEeAKIUN
(OKHCITUTETbHO-BOCCTAHOBUTEIBHBIC, K30-1
SHIO0TECPMHUUCCKHE, PEaKIIMi HOHHOTO 0OMEHa), pacTBOp,
BJICKTPOJIATBI, HEAJICKTPOJIUTBI, JIEKTPOJTUTHUICCKAS
JIUCCOLMALINS, OKUCIIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMHYECKOM peaKIiu, XUMUIECKOE PAaBHOBECHE), TCOPUU U
3aKOHBI (TEOPUS XUMHUECKOTO CTPOSHHUS OPTaHUYECKUX
BeuecTB A.M. byTiepoBa, Teopust JIIEKTPOJIIUTHUECKON
Juccoumrannu, nepuoanyecknuit 3akon .M. Mennaeneena,




- OIIPENENATh UEIH AEITEIbHOCTH, 331aBaTh
rapaMeTphbl U KPUTEPUHU UX JOCTUKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX;

- BHOCUTbH KOPPEKTHUBBI B JAEATEIbHOCTD,
OILICHUBATh COOTBETCTBHUE PE3YJIbTATOB
EJIsIM, OLIEHUBATh PUCKH MOCIEACTBUN
NEATEIIbHOCTH;

- pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH
PEIICHUH KU3HEHHBIX TTPOOIeM

0) 0a30BbIe HCCIIEeI0BAaTEIbCKHE AeiiCTBUA:
- BJIAJICTh HABBIKAMU y4€OHO-
HCCIIEIOBATEIBCKON U IPOEKTHOM
NEATEeIbHOCTU, HABBIKAMU Pa3peIIeHuUs
npo0OJieM;

- BBISIBJISITh IPUUHMHHO-CIICJICTBEHHBIEC CBS3U
Y aKTyaJIM3UPOBATH 3a7a4y, BbIJIBUTATh
TUTIOTE3Y €€ PEelIeHUs, HAXOAUTh apryMEHTHI
JUIS1 JOKA3aTeNbCTBA CBOMX YTBEPKIACHUM,
3a/1aBaTh MapaMETPbl U KPUTEPUH PEILICHHUS;
- AaHAJIM3UPOBATH MOJTYUYECHHBIE B XOJI€
pelIeHus 3a]a4u pe3yIbTaThl, KpUTUYECKH
OIIEHUBATh UX JIOCTOBEPHOCTb,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

3aKOH COXpPaHEHUSI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (haKTOJIOTUIECKUE CBEICHUS O
CBOMCTBAaX, COCTaBE, MOJyYEHUHU U OE30MIaCHOM
MCIIOJb30BaHNU BaXKHEHIITUX HEOPTAaHUUECKUX U
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKON
JIEATEeIIbHOCTH YEJIOBEKa;

- YMETb BBISIBIIATh XapaKTEPHbIC MPU3HAKU U B3aUMOCBSI3b
M3YUYEHHBIX MOHATHH, MPUMEHSITh COOTBETCTBYIOLINE
MOHATHSI TIPU ONKMCAHUU CTPOCHUS U CBOWCTB
HEOPTaHUYECKUX U OPTaHMYECKUX BEILIECTB U UX
MIPEBPAILECHU; BBISBIATh B3AUMOCBA3b XUMUUECKUX 3HAHUI
C IOHATUSMU U IPEACTABICHUSIMU JPYTUX
€CTECTBEHHOHAYYHBIX MIPEAMETOB;

- YMETh UCIOJIb30BaTh HAUMEHOBAHUS XUMUUECKUX
COEMHEHUN MEXIYHAPOJHOTO COK03a TEOPETUUECKON U
MPUKJIAIHOW XUMUU U TPUBHUAIbHBIE HA3BaHUS BaXKHEUIITUX
BEILIECTB (ITWICH, alleTUJICH, TJIULIEpUH, (PEHOII,
dbopmanpaerua, yKCycHasi KUCJI0Ta, TIUIUH, YyTapHbIN a3,
YIJICKUCIBIN Ta3, aMMHaK, ralieHas u3BeCTh, HeTaleHas
U3BECTh, MUTHEBAS CO/IA U JPYTUX), COCTABIISITH (POPMYJIbI
HEOPTaHUYECKUX U OPTaHMUYECKUX BEILIECTB, YPABHEHUS
XUMHUYECKUX PEAKIINI, OOBSICHATH UX CMBICH; TIOJITBEPKAATh
XapaKTEepHbIE XUMUYECKUE CBOKCTBA BEILIECTB
COOTBETCTBYIOIIMMU SKCIEPUMEHTAMU U 3AMHUCIMU
YPAaBHEHUN XUMUYECKUX PEAKLINM;

- YMETh YCTaHABJIMBAaTh MPUHAIJICKHOCTh U3YUECHHBIX
HEOPTaHUYECKUX U OPTaHMYECKUX BEILIECTB K OMPEACTICHHBIM
KJIaccaM U TPYIINaM COCIMHEHUH, XapaKTepU30BaTh UX




- YMETh TIEPEHOCHUTH 3HAHUS B
MMO3HABATEIIbHYIO U MTPAKTUYECKYIO0 00J1acTh
KU3HEAEATEIHLHOCTH,

- YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX
MPEIMETHBIX 00JacTel;

- BBIIBUTATh HOBBIC HUJICH, TIPEIIATaTh
OpUTHHAIBHBIC TTOIXO/IBI U PEIICHUS;

- CIT0OCOOHOCTDH MX HCIIOJIL30BAHHUS B
MIO3HABATEJIBLHON 1 COIMAIbHON MPAKTHKE

COCTaB M BAXKHEHUIIINE CBOKMCTBA; ONPEICIISITH BUIBI
XUMUYECKUX CBs3eH (KOBAJICHTHAs, MOHHAS, METAJJTMYECKas,
BOJIOPO/IHAS ), TUIIBl KPUCTAINTMYECKUX PELIETOK BEIIECTB;
KJIaCCU(DUIMPOBATH XUMUICCKUE PEAKITNN;

- copMUpOBATH PEICTABIICHUS: O XUMHUIECKOM
COCTAaBJISIONIEH €CTEeCTBEHHOHAYYHOU KapTUHBI MUpPA, POJIU
XUMUH B IO3HAHUU SIBJICHUN MTPUPOJIbI, B HOPMUPOBAHUH
MBIIUICHUS U KYJIbTYpbl IMYHOCTH, €€ (DYyHKIIMOHATIBHOM
IPaMOTHOCTH, HEOOXOMMOM JIJIsl PEIICHUs MPAKTUYECKUX
3aJ1a4y ¥ SKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOIIICHUS K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEJIE;

- YMETb MPOBOJIUTH PACUETHI IO XUMUYECKUM (PopMyJiaM U
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIMYHH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIC
yCJIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA; UCIIOIb30BaTh
CUCTEMHBIC XUMUUECKNE 3HAHUS JIJIsl IPUHATHS PEIICHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYyaIUsAX, CBSI3aHHBIX C
BEIIIECTBAMU U UX MPUMEHEHUEM

OK 02.
Hcnons3oBath
COBPEMEHHBIE
cpencTBa
IIOMCKA,
aHanu3a u
MHTEPIpPETALNH
uHpopmanuu u
MH(OpPMAIMOHH

B 00Js1acTH HEHHOCTH HAYYHOT O MIO3HAHUA:
- c(hopMUPOBAaHHOCTH MUPOBO33PEHUS,
COOTBETCTBYIOLIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOM MPAKTHKH,
OCHOBAHHOI'O Ha JUAJIOTE KYJIBTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA
B MOJIMKYJILTYPHOM MHUPE;

- COBEPIIEHCTBOBAHUE A3BIKOBOU U
YUTATEJIbCKOM KYJIBTYPbI KaK CPEJICTBA

- YMETh IUIAHUPOBATH U BBITIOJHITH XUMUYCCKUN
AKCIIEpUMEHT (MIPEeBpaIEHUs] OPTaHUYECKUX BEIIECTB MPU
HarpeBaHUM, MOJIyUYCHHUE ATUJICHA U U3YUEHHUE €T0 CBOMCTB,
Ka4eCTBEHHbIC PEAKIIMM Ha aJIbJIETU/Ibl, KpaXxMaJl, YKCYCHYIO
KHUCJIOTY; JIeHaTypalys OCJIKOB P HarpeBaHUH, IIBETHBIC
peakiuu OeJIKOB; MPOBOJIUTH PEAKIIMU HOHHOTO 0OMEHa,
OTIPENICIIAThH CPENY BOJHBIX PACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyiab(dar-, kapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTUOH aMMOHHUS; peIlIaTh SKCIIEPUMEHTAIbHBIC 33]]a4H 110




BIC TEXHOJIOTHH
IS
BBITIOJTHCHHSI
3ama4
npodeccuoHab
HOU
JESTEIIbHOCTH

B3aUMOJICHCTBUS MEXY JIOAbMU U TIO3HAHUS
MUpa;

- OCO3HAHUE LIEHHOCTU HAYYHOU
NEeSATEIbHOCTH, TOTOBHOCTh OCYLIECTBIISATh
IIPOEKTHYIO M MCCIIEOBATENBCKYIO
NEeATEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;
OBJageHne yHMBepCATbHBIMHA Y4eOHBIMH
NMO3HABATEeJIbLHbIMH JeHCTBUSIMMU:

B) pa0ora ¢ nundpopmanueii:

- BJIAJIETh HABBIKAMU MIOJTYYEHUS
MH(POpPMaIIUU U3 UICTOYHUKOB Pa3HbIX TUIIOB,
CaMOCTOATEIIBHO OCYIIECTBIISITH MIOUCK,
aHaJIN3, CUCTEMATU3ALMIO U UHTEPIIPETALIUIO
MH(pOpMaLUK Pa3IMYHbIX BUAOB U PopM
MIPEICTABJICHHUS;

- CO3/1aBaTh TEKCTHI B pa3IMYHBIX (hopmaTax ¢
Y4ETOM Ha3Ha4Y€HHsI HHPOPMALIMK U LETEBON
ayJIUTOPHH, BBIOUpPAs ONTUMAIIbHYIO (hopmy
MIPEICTABICHUS U BU3yalIU3allUu;

- OLIEHUBATH JOCTOBEPHOCTb, JISTUTUMHOCTb
UH(pOpMaIuK, €€ COOTBETCTBUE MPABOBBIM U
MOPAJILHO-3THYECKUM HOpMaM;

- HCIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX
Y KOMMYHUKAIIMOHHBIX TEXHOJIOTU B
pELIEHUN KOTHUTUBHBIX, KOMMYHUKaTUBHBIX
U OPraHU3alMOHHBIX 33]1a4 C COOIIOACHUEM
TpeOOBAHMI SPrOHOMUKH, TEXHUKU
0e30IacCHOCTH, TUTHUCHBI,

temam "Metamibl" u "Hemeramis'") B COOTBETCTBUU C
IpaBUIaMHi TEXHUKHU 0€30MaCHOCTH ITPU OOPAILEHNH C
BEIIECTBaMH U JaOOPaTOPHBIM 000PYI0BaHUEM;
MPEACTABIATh PE3YJIbTAaThl XUMUYECKOTO SIKCIIEPUMEHTA B
dbopme 3anucH ypaBHEHUN COOTBETCTBYIONIUX PEAKITHI U
(dbopMyIIHpOBaTh BHIBOJIBI HA OCHOBE ATHX PE3yJIbTATOB;

- YMETb aHAJIU3UPOBATh XUMHUECKYIO HH(GOPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPECTB MacCOBOM
uHpopmaiuu, cetb IHTepHET u Apyrue);

- BJIaJIETh OCHOBHBIMHU METOJ[aMU HAYYHOTO MTO3HAHUS
BEIIIECTB U XUMUYECKHUX SIBJICHUH (HaOII0/IeHNE, N3MEpPEHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE);

- YMETh IPOBOJIUTH PACUETHI 10 XUMUYECKUM (HopMysiaM 1
YPABHEHUSIM XUMUYECKUX PEAKIUI C UCIIOJIb30BAHUEM
(U3MYECKUX BEJIIMYMH, XapaKTEPU3YIOIINX BEIECTBA C
KOJINYECTBEHHOM CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIC
YCJIOBHSI) Ta30B, KOJIMYECTBA BEUIECTBA; UCIOJIb30BATh
CUCTEMHBIC XUMUYECKUE 3HAHUS JIJIs1 PUHSATHUS PEIICHUH B
KOHKPETHBIX JKU3HCHHBIX CUTYAIIHSIX, CBI3aHHBIX C
BEILIECTBAMHU U UX MPUMEHEHUEM




pecypcocOepexeHusi, MPaBOBBIX U 3THYECKUX
HOPM, HOPM HH(POPMAITHOHHOM
0e30MacHOCTH;

- BIIQJICTh HaBBIKAMU PACIIO3HABAHUS U
3a1uThl HHGOPMaLUU, THPOPMAITHOHHOM
0€30IMacCHOCTH JTUYHOCTH,

OK 04.
OddexTuBHO
B3aUMOJECHCTBO
BaTh U paboTaTh
B KOJUICKTUBE U
KOMaH/Ie

- TOTOBHOCTb K CAMOPAa3BUTHIO,
CaMOCTOSITEIBHOCTH M CAMOOIIPEICIICHUIO;
-OBJIaJICHHE HaBBIKAMHU y4eOHO-
VCCJIEN0BATEIbCKOM, TPOEKTHOU U
COLMAIBHOM JIEATEIBbHOCTH;

OBJ1ajieHNe YHUBEPCAJIbHBIMHU
KOMMYHMKATUBHBIMHU J1€iCTBUAMMN:

0) coBMeCTHas 1eITeJIbHOCTD.

- IOHUMAaTh U UCIOJIb30BaTh MIPEUMYIIIECTBA
KOMAaHJTHOM ¥ MHIUBHUAYaJIbHON padOTHI;

- IPUHUMATh LI COBMECTHOMN
NEeATEeIbHOCTH, OPTaHU30BHIBAThH U
KOOPJWHUPOBATH JICUCTBUS 110 €€
JIOCTHDKEHMIO: COCTABJISTH IIJIaH JCHCTBHH,
pacnpeacisTh pojau ¢ y4€TOM MHEHUM
YYaCTHUKOB OOCYXJIaTh PE3yIbTaThI
COBMECTHOM paboThI;

- KOOPJIMHUPOBATH M BBHITMIOJHATH paboTy B
YCIIOBUSIX pEaIbHOT0, BUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

- OCYILIECTBIIATH MTO3UTUBHOE CTPATETUUECKOE
MOBEJICHUE B PA3JIUYHBIX CUTYaIIUSX,

- YMETH IUIAHUPOBATH U BBITIOJHITH XUMUYECKUN
AKCTIIEPUMEHT (IIpEeBpaIeHUs] OPraHUYECKUX BEIIECTB IIPU
HarpeBaHUM, MOJIyYCHHUE ITUIICHA U U3YUYECHUE €r0 CBOMCTB,
KaueCTBEHHbBIC PEAKIIMU HA aJbJETUbl, KpaXMaJl, YKCYCHYIO
KHUCIIOTY; JIeHaTypaiusi O€JIKOB MTPU HarpeBaHUU, [IBETHbHIE
peakiuu OeJIKOB; MPOBOJUTH PEAKIIMM HOHHOTO 0OMEHa,
ONPEAENATh CPEAY BOAHBIX pACTBOPOB, KAUECTBEHHBIC
peakiuu Ha cyib(dar-, kapOoHAT- U XJIOPUI-aHUOHBI, Ha
KaTHOH AMMOHHUS; PEIIATh SKCIIEPUMEHTAIbHBIE 337a4H 10
temaM "Metamiel" u "Hemeramisr") B COOTBETCTBHUH C
MpaBUJIaMHU TEXHUKHU 0€30MaCHOCTH MTPU OOpaIEHUH C
BEIIIECTBAMHU U JIA0OPATOPHBIM 000PYAOBAHUEM;
MPEJICTABIATH PE3YJIbTATHI XUMUYECKOTO SKCIIEPUMEHTA B
dhopme 3anmucu ypaBHEHUH COOTBETCTBYIOIIUX PEAKIIMHN U
(bopMyITUPOBATh BHIBOJIBI HA OCHOBE ITHX PE3YJIHTATOB




MIPOSIBJISITH TBOPYECTBO M BOOOPAKCHUE, OBITH
MHUIIMATUBHBIM

OBJiaeHne yHuBepPCaJIbLHbIMU
peryJsiTUBHBIMHU JeHCTBUSIMMH:

) NPUHSITHE Ce0s1 M IPYTUX JI0/Iei:

- IPUHUMATh MOTUBBI U APTYMEHTHI IPYTHUX
JOJIeH TIPU aHAIIU3€ Pe3yIbTaTOB
NEeSITebHOCTH;

- IPU3HABATh CBOE MIPABO U MPABO APYTUX
JIFOJICH Ha OIIMOKH;

- pa3BUBATh CIIOCOOHOCTH TOHUMATh MHP C
MO3ULINU IPYTOr0 YEJIOBEKA;

OK 07.
ConencTBoBath
COXpPaHECHUIO
OKpYyXarouen
cCpepl,
pecypcochepex
EHHUIO,
MIPUMEHSTh
3HAHUS 00
U3MEHEHUU
KJIMMATa,
TIPUHITUTIBI
OEpEXKIIMBOTO
MTPOM3BO/ICTBA,
3¢ pexTuBHO
JIEVCTBOBATH B

B 001acTH 3K0JI0rH4€CKOro BOCIIUTAHMS

- ¢OPMHUPOBAHHOCTH KOJOTHIECKOM
KYJIbTYpPbI, IOHUMAaHUE BIUSHUS COLIUAIIBHO-
SKOHOMHYECKHUX MPOIECCOB HA COCTOSTHUE
MPUPOJHON U COLIMATLHOM CPEibl, OCO3ZHAHUE
100aJIbHOTO XapaKTepa SKOJIOTMYECKUX
npo0em;

- IUJAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUI
B OKPYKAIOIIIEH Cpelic HA OCHOBE 3HAHMS
1[E€JIEH YCTOMYMBOTO PAa3BUTHS YEIIOBEUYECTBA;
AKTUBHOEC HEMPUSATUE JCUCTBUN,
MPUHOCAIIMX BPEJ OKPYKAIOIIEH CPEAE;

- YMEHHE POTHO3UPOBATH HEOJIArONPUSTHHIE
9KOJIOTHUYECKHE MOCICACTBUS
MPEANPUHUMAEMBIX JICUCTBUN,
PEIOTBPAIIATH UX;

- copMUPOBATH MPEACTABICHUS: O XUMUYECKON
COCTAaBJISIFOIIEN €CTECTBEHHOHAYYHOU KapTUHBI MUPA, POJIH
XUMUHU B TO3HAHUM SIBJICHUU MPUPOJIBI, B POPMUPOBAHUHU
MBIIUICHUS U KYJbTYPhI JIMYHOCTH, €€ (DYHKIIMOHATLHON
IPAaMOTHOCTH, HEOOXOAUMOM I pelIeHUs MPAKTUYECKUX
3a/1a4y ¥ 3KOJIOTHYECKH 0OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY
3I0POBBIO Y IPUPOJHOM CPEE;

- YMeTb COOJII0IaTh MPaBUJIa IKOJIOTHIECKU
11E€JIECO00Pa3HOTO TOBEACHUS B OBITY U TPYI0BOM
JIESITETIbHOCTH B LIEJISIX COXPAHEHUs CBOETO 310POBbs U
OKPYXKaroUer MPUPOJHOU CPENIbl; YUUTHIBATH OITACHOCTH
BO3JCHUCTBUSI HA KUBBIE OPTaHU3MBI ONIPEIECIIEHHBIX
BEIIECTB, IOHUMAsI CMBICJI MIOKA3aTelNs NpeaeIbHON
JIOITYCTUMOM KOHIEHTPAIUU

10




YPE3BBIYANHBIX | - PACIIUPEHUE OIBITA JEATEILHOCTH
CUTYaILUAX 3KOJIOTUYECKOW HAIPABICHHOCTH;

- OBJIA/ICHHE HABBIKAMU y4eOHO-

HCCIIEI0BATENIbCKOM, IPOEKTHON U

COILIMAJILHOM JIESITEIbHOCTH;
[1K 2.2. -OBJI/ICHUE  YMEHUSAMH W  HaBBIKAMU | - BJIaJIETh OCHOBHBIMH METOJAMU HAYYHOTO TO3HAHMS
BeimonHsTh Pa3JIMYHBIX BUJIOB MO03HABATENILHOM | BEUIECTB U XUMHUYECKUX SIBJICHUM (HaOII0/IcHUE, U3MEPEHUE,
OCHOBHBIC BUJIBl | MESATEILHOCTH JIJISl U3YUYEHUSI Pa3HBIX CTOPOH | SKCIIEPUMEHT, MOJCIUPOBAHNUE);
paboT mo OKPYJKaroIIEro MHpa; -pemaTh SKCIepUMEHTAIbHBIE 3a1a4M 110 TeMam ""MeTtaibr"
OOCITY)KUBAHHIO | - NIPUMEHEHUE OCHOBHBIX METOJIOB Mo3HaHus | U "HeMerasuibl") B COOTBETCTBUU C IPABUIAMH TEXHUKH
TpaHcdopmMaTop (Habmro/ieHUsI, HAYYHOTO PKCIEPUMEHTA) JJisl | 6€30MacHOCTH MpU 0OpaIeHUH C BEIIECTBAMU U
OB V3YUYCHHS PA3IMUHBIX CTOPOH XUMHUUYECKHUX | JaOOPATOPHBIM 000PYI0BAHUEM; MIPEJACTABIATH PE3YIbTATHI
nPe06paaoBaTen O0BEKTOB M  IPOLECCOB, C KOTOPHIMH | XHMHYECKOTO KCIEPHMEHTA B (POPME 3aIIMCH ypaBHEHUIA
e _ | BO3HMKaeT HEOOXOJIMMOCTh CTaJKHBATHCS B | COOTBETCTBYIOIIMX PEAKUUN U (OPMYIUPOBATH BHIBOJBI HA
gﬁzggﬁqecmn npodeccHoHaNTBHO# chepe; OCHOBE ITHX PE3y/IbTaTOB

-YMETh YCTaHABIIUBATh 3aBUCUMOCTh (PM3UKO-XUMUUECKUX
CBOMCTB HEOPTraHUYECKHUX BEIIECTB OT CTPOCHUS aTOMOB U
MOJIEKYJI, a TAK)KE TUIA KPUCTATUIMUECKON PEIIeTKH

- KJTacCU(UIIMPOBATh HEOPTAaHMUECKHUE BEIIECTBA B
COOTBETCTBHH C UX CTPOECHUEM

-YME€Th YCTaHABIUBATH 3aBUCUMOCTD (PU3UKO-XUMHYECKUX
CBOMCTB OPraHUYECKUX BEUIECTB OT CTPOCHUSI MOJIEKYJ
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I[IK 4.1.
OO6ecneunBaTh
Oe3omacHoe
MIPOU3BOJICTBO
IJIAHOBBIX U
ABapPUMHBIX
paboT B
AIEKTPUUECKHIX
YCTaHOBKaXxX H
CeTAX

- OBJIQJICHUE YMEHUSIMU ONPENEATh LETU U
3aaui JIeATeIbHOCTH, BBIOMpATh CpelCTBa
JUISL UX JOCTUKEHUS Ha IPAKTHUKE;

- OBJIQJICHUE YMEHHUSIMHU IPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTUYECKHE
ITOCJIEACTBUS PEANPUHUMAEMBIX IEUCTBUN,
IpeIOTBpaIlaTh UX;

— HCIIOJNB30BAaHUE PA3JIMYHBIX HCTOYHUKOB
V1A TIOJMY4YEHUs XUMHYECKOM HHpopmauuu,
YMEHUE OLEHUTh €€ JIOCTOBEPHOCTh IS
JNOCTH)KEHHSI ~ XOPOUIMX  pe3yJbTaTOB B
npodeccruoHansHO chepe;

- YMETh COOJIIOAaTh IPaBUiia SKOJIOTHUECKU
11€JI€CO00Pa3HOTO TIOBEACHHUS B OBITY M TPYI0OBOM
JIESITETLHOCTH B LIEJISIX COXPAHEHUS CBOETO 3I0POBbS U
OKPYXaroUIer MPUPOJTHON CPENIbL; YYUTHIBATH OIMACHOCTH
BO3JICHCTBUS HA KUBBIE OPTAaHU3MBI ONPEICICHHBIX
BEIIECTB, IOHUMAs CMBICII IIOKA3aTEeNs MPEICIbHON
JIOITyCTUMOM KOHILICHTPAIU!

-OLICHUBATh MOCEACTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JIESITETIbHOCTH YEJIOBEKA C ITO3ULUNA 3KOJIOTHYECKOU
0€30I1aCHOCTH.
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2. CTpyKTypa 1 coaepkaHue 001eo0pa3oBaTe/IbHOM IMCHUILIMHBI « XUMUD)

2.1 o0beM JUCHUIJIMHBI H BUbI Y4eOHOH padoThl

Bua yuyeOHoii padoThl

O0BeM B yacax

(anddepeHpoBaHHbIil 3a4€T)

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 72
B T.U.

OcHOBHOE coep:KaHue 64
BT. 4.

TEOpEeTHYECKOe 00yUeHUE 30
MPaKTUYECKUE 3aHATHS ( T.4. KOHTPOJIBHBIE paOOThI) 24
Ja00paTOpHBIE 3aHITHUS 10
IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IEPKAHME 5
(copep:kaHue NPUKJIATHOTO MOYJIsI)

BT. U..

TEOPETUYECKOE 00yUEHHE 2
MIPAKTUYECKHUE 3aHATHS 4
ITpome:xyTouHas aTTecTanus 2
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2.2 TeMATHYEeCKHMH TJIAH M COAEPKAHNE U CIIUTIIMHBI

Conepxkanue yueOHOro marepuasa (0OCHOBHOE M IPOGeCCHOHAIBHO-

HaumeHoBanue . O0bem | @opMupyembie
OPHEHTHPOBAHHOE), JIA00PATOPHbIE U MPAKTHYECKUE 3AHATHSA, IPUKJIATHOM
pa3xesoB U TeM YacoB | KOMIIETEHLMHU
MOIYJIb
1 2 3 4
OcHoOBHOE coJepkaHue 64
Paznen 1. OcHOBBI CTPOCHHS BelleCTBA 6
Tema 1.1. OcHoOBHOE coaepxkaHue 4 OK 01
Ctpoenue Teopernueckoe o0yuenme 2
aTOMOB CoBpeMeHHas Moaenb CTpoeHus atoMa. CHMBOJIWYECKHAN SI3BIK XUMHUUA. XHUMUYECKUN
XUMHICCKHUX ANIEMEHT. DJIEKTpOHHasl KoH(purypauus aroma. Knaccudukanus XMMUYECKUX 3JIEMEHTOB
SJICMCHTOB U (s-, p-, d-amemenTs). BaneHTHBIC 37eKTPOHBI. BajgeHTHOCTh. DJEKTpPOHHAS MPUPOAA 2
1Ipupoaa XUMHUYECKOUN CBSI3U. DJIEKTPOOTPUIIATEIIBHOCTh. BUIbI XMMUYECKOM CBsI3U (KOBaJICHTHas,
XMMUYECKOHU MOHHAsI, METAJTHYECKasl, BOJOPOJIHASI) U CITIOCOOBI €€ 00pa3oBaHus
CBA3H IMpakTuyeckune 3aHATHSA 2
IIpakTnueckoe 3ansitue 1. PemieHue 3agaHuii HA MCHOJIb30BAHUE XUMHYECKOU
CAMBOJIMKM W Ha3BaHUU COCIUHEHUW I10 HOMEHKJIATYypEe MEXIYHApOAHOIO COHO3a
TEOPETUYECKOW M NPUKIAJHOM XMMHUU W TPUBHAIBHBIX HA3BaHUM [UI COCTABJICHUS
XUMUYECKUX (OPMYJT IBYXaTOMHBIX COSAMHEHHH (OKCUIOB, CYIb(GUIOB, TUAPUIOB U T.I1.) 2
U IPYyTUX HEOPTaHUYECKUX COCAMHEHUN OTIEIIbHBIX KJIACCOB.
[IpakTrueckue 3a1aHusl HA YCTAHOBJICHUE CBA3U MEXKJY CTPOEHUEM ATOMOB XUMHUUYECKHUX
JJIEMEHTOB M MEPUOJAUYECKUM H3MEHEHUEM CBOMCTB XUMHUYECKHX JJIEMEHTOB U HX
COCJMHEHUN B COOTBETCTBUHU C NOJIOKEHUEM lleproanueckon CUCTEMBL.
Tema 1.2. OcHoOBHOe coxepxkaHmne 2 OK 01
[lepnonnuecknii | [IpakTHYecKne 3aHATHSA 2 OK 02
3aKOH M TabIHIa IIpakTnueckoe 3ansarue 2.Ileproguyeckas cucreMa XUMHIECKUX dnemeHToB /1. 1. 5

MenneneeBa. @usnueckuid cMbici [lepuonnueckoro 3akona .M. Menneneena.
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JIRGE

MeunneneeBa

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XUMHUUYECKHUX JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CIOKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XUMUYECKOTO 3JIEMEHTA B
[Tepunoanueckoit cucreme. MUpOBO33peHUECKOE U HayyHOE 3HaueHue lleproanyueckoro
3akoHa JI.1. Menneneesa. [Iporuossl JI.1. MenneneeBa. OTKpbITHE HOBBIX XMMHUUYECKHUX
AJIEMEHTOB.

Pelienre npakTUKO-OPUEHTUPOBAHHBIX TEOPETUUECKUX 3alaHUN HA XapaKTepU3aIUio
XUMUYECKUX JIEMEHTOB «MeTammndyeckre / HeMeTaUIMIYeCKUe CBOMCTBA,
ANEKTPOOTPUILIATEIIBHOCTh XMMUUECKUX JIEMEHTOB B COOTBETCTBUU C MX AJIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B IEPUOIUNYECKON CUCTEME XUMHUUYECKUX 3iemeHToB J[. .
MeHneneeBay

Paznen 2. XuMudeckue peakimuu 10
Tema 2.1. Tunel | OCHOBHOE CoAep:KaHUE 4 OK 01
XUMUYECKUX Teopernueckoe 00yuenune 2
peakmuu Knaccudukanust 1 TUIBI XUMHUYECKUX PEaKIMM C y4acTUEM HEOPTraHUYECKUX BEIIECTB.
CocTaBlieHHE YpaBHECHUN PEAKIIMi COSTMHEHNUS, Pa3I0KEHUs, 3aMeIleHns, 0OMeHa, B T.4.
peakiuii TOpeHu s, OKUCICHUSI-BOCCTAHOBIICHUSI.
VYpaBHEHUSI OKUCIICHHUSI-BOCCTaHOBIICHHS. CTeneHb okucieHus. OKUCIUTEINb U 2
BOCCTaHOBUTENb. COCTaBIIEHUE U YPABHUBAHUE OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX
peaKImii METOZI0M dJIEeKTPOHHOTO OanaHca. OKUCIUTETHFHO-BOCCTAHOBUTELHBIE PEAKITUU
B [IPUPOJIE, MPOU3BOACTBEHHBIX NPOLIECCaX U JKU3HEIEATEIIbHOCTH OPraHu3MOB
IIpakTnyeckune 3aHATUSA 2
IIpakTnueckoe 3ansaTme 3 KoiauyecTBeHHbIE OTHOLIEHUS B XUMHUU. (OCHOBHBIE
KOJIMYECTBEHHBIE 3aKOHBI B XMMHHM M PAcCUeThl MO YPABHEHUSM XHUMHUYECKHX PEaKIUU.
Mob KaK eJMHHUIIA KOJIMYECTBa BellecTBa. MossipHast Macca. 3aKOHbI COXPaHEHHUS MacChl 9
1 dHepruu. 3akoH ABoraapo. MoispHblil 00beM Ta30B. OTHOCHUTEIbHAS TIJIOTHOCTH Ta30B.
Pacuersl 1m0 ypaBHEHUSM XHUMHYECKHUX PEAKIUNA C HCIOJIh30BAHMEM MAacChl, 00bema
(HOpMaJIbHBIE YCIIOBHS) Fa30B, KOJIMYECTBA BEIIECTBA
OcHOBHOe coaepxkaHue 4
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Tema 2.2. Teopernyeckoe o0yuenmne 2 OK 01
Onexrponuruyec |Teopust 3IEKTPOIMTUYECKON aucconnanud. VOHBI. DIIEKTPOIUTHI, HEIIEKTPOIHUTHL. OK 04
Kast nuccormanus |Peakuuu nonHoro oomena. CocrapiieHue peakiuii HOHHOTO OOMEHa MyTeM COCTaBJICHUS 9
Y MOHHBII 00MeH |MX IMOJHBIX U COKPAIICHHBIX HOHHBIX YpaBHEHUN. KUCIOTHO-OCHOBHBIE peaklny. 3adaHus
Ha COCTABJICHHE HOHHBIX PEAKIIHii
JlaGopaTopHble 3aHATHSA 2
JlabGopaTopHas 3ansaTue Nel “Tunbl XuMHUUECKUX pEeAKLIM”.
Wccnenoanue TUIOB (IO COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00pa3yIOIIUXCS BEIIECTB) 9
U TIPU3HAKOB XUMUYECKUX peakiuil. [[poBenenre peakiyii HOHHOTO 0OMeEHa,
ONPEICJICHUE CPEIbl BOJHBIX PaCTBOPOB. 3aJaHus HA COCTABIEHUE HOHHBIX pEeaKIui
KonTpoJsbHas
CrpoeHue BenecTBa i XUMHUYECKUE PEAKIINU 2
pabora 1
Pa3znean 3. CrtpoeHue v CBOMCTBA HEOPIraHUYECKHUX BelIEeCTB 16
Tema 3.1. OcHOBHOE coep:KaHue 4 OK 01
Knaccudukanus, | TeopeTnueckoe o0yueHme 2 OK 02
HOMCHKIATypa u |[Ipenqmer Heopranudeckoi xumun. Kiaccudukanus Heoprannueckux Bemiects. [Ipoctoie IIK 2.2
CTPOECHHUE U CJIOXKHBIE BemecTBa. OCHOBHBIE KJIACCHI CIIOKHBIX BEIIECTB (OKCHIBI, THIPOKCHUJIBI,
HEOPraHWYECKUX |KHUCIIOTHI, COJIM). B3aMMOCBS3b HEOPraHUYECKUX BEUIECTB. ATperaTHble COCTOSHHUS
BEILECTB BemiecTBa. Kpucraimmueckue u aMmopdHbie BelecTBa. TUIbI KPUCTATUTMYECKUX PEIIETOK 9
(aTomMHas1, MOJIEKYJISIpHAsl, UIOHHASI, METAJUIMYECKas ). 3aBUCUMOCTh (DU3NYECKUX CBOMCTB
BEIIECTBA OT TUIA KPUCTALIMYECKON PEIIETKH. 3aBUCUMOCTh XUMUYECKON aKTUBHOCTH
BEIIIECTB OT BUJIa XUMUUYECKOU CBS3U U TUIA KPUCTALINYECKOU petieTku. [IpuduHs
MHOT000pa3usi BEUIECTB
IIpakTHyeckue 3aHATHS 2
IpakTnueckoe 3ansiTue 4 HoMeHKIaTypa HEOPraHUYECKUX BEIIECTB: HA3BaHUE
BEILIECTBA UCXO/ISI U3 UX XUMUYECKOU (POPMYJIBI MJIU COCTABJICHUE XUMUYECKOU (POPMYJIBI 9

UCXOJIs U3 Ha3BaHus BellecTBa no mexayHapoanoi (MIOITAK) wnu TpuBnanbHoi
HOMEHKJIAType.
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Pemenve mpakTUyeckux 3aaHuil MO Kiaccu(UKanyyd, HOMEHKJIATYpEe M XUMUYECKUM
(dbopMyaM HEOPTaHUYECKHUX BEIIECTB Pa3TUIHBIX KJIACCOB (YrapHbIN ra3, YIIeKUCIIBbINA a3,
aMMMaK, raiieHasl U3BeCTb, HETallleHasi U3BECTh, MUTHEBAsI COJa U JAPYIUX): HA3bIBaTh U
COCTaBJISITH (POPMYJTBI XUMUYECKUX BEIIECTB, ONMPEACIIATh MPUHAICKHOCTD K KJIaccy.
Hcrounnkn XuMudecKko nHpopManuu (CpeacTB MaccoBoi nHpopmaruu, ceth MaTepHET
u apyrue). [louck nadopmaruu o Ha3BaHUAM, HACHTU(DHUKATOPAM, CTPYKTYPHBIM

dbopmynam

Tema 3.2.
duszuko-
XUMHUYECKHE
CBOMCTBaA
HEOPraHUYECKUX
BCILICCTB

OcHOBHOE coep:KaHue

Teopernueckoe o0yueHue

Metamnsl. O6mme Gu3ndecKkiue 1 XUMHIECKHAE CBOMCTBA MeTauoB. CTIOCOOBI MOy ICHHSI.
3HaueHNE METAJUIOB W HEMETAIUIOB B TIPUPOJE U IKUHEACITCILHOCTH YEJIOBEKA H
oprann3mMoB. Koppo3uss MeTajuioB: BHIBI KOPPO3UH, CIOCOOBI 3allUThI METAJIOB OT
KOPPO3HH

Hemeramnel. OOmue ¢u3nueckne M XHMHYSCKHE CBOMCTBA HEMETANIOB. THIHUYHBIC
cBorictBa HemeTaiwuioB [V— VII rpynn. Knaccudukanuss u HOMEHKIATypa COCAUHEHUN
HeMeTauioB. KpyroBopoThl OMOT€HHBIX JIEMEHTOB B MPUPOJIE

XUMHUUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKHUX BEIIECTB (OKCHUIOB,
TUAPOKCUJIOB, KUCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB MPOCTHIX
BEILIECTB, BOAOPOJIHBIX COSAMHEHUN, BBICIIIUX OKCHJIOB U TUAPOKCHIOB

IIpakTHUyeckue 3aHATHS

IIpakTnueckoe 3anaTue 5 CocTaBIE€HUE YPABHEHUN XUMUYECKUX PEAKUIUN C yYaCTUEM
IIPOCTBIX W CIIOKHBIX HEOPraHWYECKUX BEIIECTB: METAJUIOB U HEMETAIUIOB; OKCHIOB
METaJJIOB, HEMETAJIJIOB U aM(OTEPHBIX DJIEMEHTOB; HEOPTAaHUYECKUX KUCIOT, OCHOBAHHI
1 aM(OTEPHBIX TUIPOKCUIOB; HEOPTAHUUECKUX COJIEH, XapaKTePU3YIOIIUX UX CBOMCTBA.
Pemenne nmpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUUYECKUX 3aJaHWM HA CBOMCTBA, COCTAaB,
MoJTydyeHHue U O€30IM1acCHOE UCIOJIb30BAHNE BAKHEUIIINMX HEOPTaHUUECKUX BEIIECTB B OBITY
Y NIPAKTUYECKOMN JICSITETLHOCTH YE€JIOBEKA

OK 01
OK 02
IIK 2.2

OcHOBHOe coaepxkanue
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Tema 3.3. JlabopaTropHble 3aHATHS 2 OK 01
Unentudrkanysa |JIadoparopuas 3auarue Ne2 «nedTuuKanus HEOPraHUIECKUX BEIIECTBY. OK 02
HEOpPraHMYeCKUX |PellleHne SKCIEepUMEHTANBHBIX 3aJad [0 XUMUYECKMM CBOMCTBAM METANIOB U OK 04
BEILIECTB HEMETAJUIOB, IO PACTIO3HABAHUIO U MOJYYEHUIO COEIUHEHUI METAJUIOB U HEMETAJIJIOB. 9
Nnentudukaims HeOpraHUYECKUX BEIIECTB C MCMOJIb30BAHUEM MX (DU3UKO-XUMUYECKUX
CBOMCTB, XapaKTepHbIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakinu Ha Cyibdart-,
KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATHOH aMMOHMUS
KonTpoJubHas .
CBoiiCTBa HEOPraHUYECKUX BEIIECTB 2
pabora 2
Paznen 4. CTtpoeHne ¥ CBOMCTBA OPraHUYeCKHUX BelleCTB 24
Tema 4.1. OcHOBHOE coep:KaHue 4 OK 01
Knaccuduxanus, | Teoperndeckoe ooyuenune 2 IIK 2.2
CTPOCHHUC U [TosiBieHHE M pa3BUTHE OPTAHUYECKOM XUMHUHU KakK HayKku. [Ipenmer oprannyeckom
HOMEHKJIaTypa  |(xumuu. MecTo 1 3HaueHUE OPTaHUYECKON XMMUU B CHCTEME €CTECTBEHHBIX HAYK.
opraHmdecknx  |XMMHYECKOE CTPOEHUE KaK IOPSAOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO HX
BEILICCTB BAJIECHTHOCTH. OCHOBHBIE TOJIOKEHUSI TEOPUM XUMHYECKOTO CTPOEHUSI OPraHUYECKHUX
coenuHeHun A.M. bytnepoBa. VYriepoaHbIi CKEJIET OPraHWYECKOM MOJIEKYJIBI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTpOEHUs Moyekyid. M3omepus u 2
MU30MEDBL.
[lonsitue o (¢QynHkunoHansHOM rpymnme. Pagukan. [lpuHuunel — knaccupuKanuu
OpPraHUYeCKUX  COEIMHEHW. MexayHapoaHass  HOMEHKIAaTypa W IPUHLHUIbBI
HOMEHKJIATypbl OpPraHUYeCcKuX coenHeHuil. [TonsTue 06 a30TcoaepKalux COeTUHEHUSX,
OMONOTUYECKM AaKTUBHBIX  BemlecTBax (yriieBojax, >Kuhpax, Oeiakax U  Jp.),
BBICOKOMOJICKYJISIPHBIX COCIMHEHUSIX (MOHOMED, MOJUMED, CTPYKTYPHOE 3BEHO)
IIpakTH4yeckue 3aHATHSA 2
IIpakTnueckoe 3ansaTHe 6 HoMeHknIaTypa OpPraHMYECKUX COEAUHEHUM OTIEIbHBIX
KJIACCOB (HACBIIICHHBIE, HEHACHIIIEHHBIE U ApPOMATHYECKUE YTJIEBOIAOPOIbI, CIUPTHI, 2

(beHOoJIbI, aNbIeruIbl, KETOHBI, KapOOHOBBIE KUCIOTHI M Jip.) COCTaBlIEHWE TOJIHBIX WU
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COKpAIIEHHBIX CTPYKTYPHBIX (OPMYJI OPraHMYECKHUX BEIIESCTB OTICIbHBIX KJIACCOB,
HCIIONB3YSI MX Ha3BaHUS 0 CHCTEMATHYECCKONH M TPHUBHAJILHON HOMCHKIIATYpE (STHIICH,
alleTWIICH, TIMIEepHUH, (EeHOJ, (GopMaNbAeTHI, YKCyCHas KHCJIOTa, TNIHMIUH). PacueTs
pocTeiei HopMybl OPraHNIECKON MOJICKYJIbI, HCXOS U3 DJIEMEHTHOr0 cocTaBa (B %)

Tema 4.2.
CBoiicTBa
OpraHUYECKUX
COE€IMHEHUU

OcHoOBHOE coaepxkaHue

12

Teopernueckoe o0yueHue

OU3UKO-XUMUYECKUE CBOMCTBA OPraHMYECKUX COEIMHEHUN OTIEIbHBIX KJIAcCOB
(ocobeHHOCTH KiIacCU(UKALMK U HOMEHKJIATYPhl BHYTPH KJIacca; TOMOJIOTHYECKUH Psifl U
obOmas ¢dopmyrna; uzomepus; PU3NUECKUE CBOMCTBA;, XMMUYECKHE CBOMCTBA; CIOCOOBI
MOJYYEHUS):

— TIpeJebHBIE YTIEBOJOPOIbI (AJIKAHBI U IUKJIOANKaHbl). ['opeHre MeTaHa Kak OJUH U3
OCHOBHBIX HMCTOYHHMKOB TeIUla B MPOMBIIUIEHHOCTH W ObITy. CBOMCTBA MNPUPOIHBIX
YIJIEBOJIOPOJIOB, HAXOXKIACHHUE B IPUPOJIE U IPUMEHEHUE AJIKAHOB;

— HempeaenbHble (AIKEHbI, aJKUHbl U AJIKaJUEHbI) U apOMaTHYECKHUE YTIIECBOIOPOJIBI.
['openue aneTuineHa Kak HCTOYHUK BBICOKOTEMIIEPATYPHOIO MIIAMEHHU ISl CBAPKU U PE3KU
METaJJIOB

— KHCIIOPOJICOIepP KAIINE COSTUHEHUS (CTUPTHI ¥ PeHOJIbI, KAPOOHOBBIE KHCIIOTHI M D(PUPHI,
aNbJETUIBl U KETOHBI, KUPBI, yraeBoabl). [IpakTudeckoe MpUMEHEHUE STHUIICHTIUKOIS,
rimiepuHa, ¢enona. [Ilpumenenne Gopmanbaeruaa, aneTanbaeruia, YKCyCHONW KUCTOTHI.
MpI1a KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT. MoroIe CBOMCTBA MbLjla

— a30TcoepKaIue COE€INHEHUSA (aMUHBI u AMHUHOKHCIIOTHI, OCIKHM).
BricokomouieKyisipHbIe  COCIMHEHHUSI (CMHTETUYECKHE U OMOJOTrMYeCKU-aKTHUBHEIC).
MoHomMep, mnojuMep, CTPYKTypHOe 3BeHO. llommmepu3zanms 3TUiIeHa Kak OCHOBHOE
HaIpaBJICHUE €ro UCTIOIb30BAHUSI.

I'eneTnueckas CBsI3b MEXJIy KJIaCCaMU OPTaHUYECKUX COCMHEHUN

IIpakTHUyeckue 3aHATHS

IIpakTnueckoe 3ansaTue 7 CBOMCTBA OPraHMYECKUX COCAUHEHUH OTIECIbHBIX KJIACCOB
(TpuBHaANbHAsT W MEXAYHApOJHAs HOMEHKJIATypa, XHMHUYECKHE CBONCTBa, CIIOCOOBI
NOJTyYeHUsl ): TIpeJiebHbIe (AJIKaHbl U IIMKJIOAJIKAHbI), HEMpeIelbHbIC (AUIKEHbI, AIKUHBI U

OK 01
OK 02
OK 04
IIK 2.2
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ANKAJMEHBI) U ApOMATUYECKUE YTIIEBOJOPOIbI, CIIUPTHI M (PEHOJIBI, KAPOOHOBBIC KUCTOTHI
u d(uphl, anpaAETUABI M KETOHBI, aMUHBI M AMHUHOKHCIOTHI, BBICOKOMOJICKYJISIPHBIC
coeIMHEHUs. 3a/laHusl Ha COCTABJICHUE YPABHEHUN XMMHUYECKHX PEaKIHil C ydacTHEM
OPTraHWYECKUX BEIIECTB HA OCHOBAHUY UX COCTABA U CTPOCHMUS

IIpakTuyeckoe 3ansitue 8 CocTaBieHUE CXeM peakUuuid (B TOM YUCIIE 10 NPEII0KEHHBIM
[ENIOYKaM TPEBpAIlCHUi), XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA OPraHUYECKHX
COEIMHEHUM OTIENIbHBIX KJIACCOB, CHOCOOBI MX IMOJYYEHHMs] M Ha3BaHUE OPraHUYECKHUX
COCIMHEHHH 10 TPUBUAIIBHON MJIM MEXITYHAPOIHON CUCTEMATHYECKOM HOMEHKIIATYPE.
Pemenne mpakTHKO-OPHMEHTHPOBAHHBIX TEOPETHMUECKUX 3aJaHM Ha  CBOWCTBA
OpraHUYECKUX COCIVHEHUN OTACIBHBIX KIACCOB

JlabopaTopHas padora

JlaGopaTopHnas 3ansitue Ne 3“[IpeBpaliieHnst OpraHMYECKUX BEMIECTB MPU HATPEBAHUM .
[Tonydenue sTUiIeHa U U3yYEHUE €r0 CBOMCTB. MojenupoBaHuE MOJIEKYJI U XUMHUYECKUX
MIPEBPAIICHHI Ha IPUMEPE 3TAHA, STUJIEHA, alleTUIIEHA U JIP.

Tema 4.3.

N nentudukarus
OPTaHUYECKUX
BEIIIECTB, UX
3HAUECHHE U
MPUMEHECHUE B
OBITOBOI U
MPOU3BOJICTBEHH
OU IeSITeIbHOCTH
YyeJoBeKa

OcHoBHoOE€ coaepxanue

Teopernueckoe 00yueHnune

buooprannueckue coenunenus. Ilpumenenue u OuojorHyYeckas poJib YTIEBOJOB.
OxkucieHrue yriieBoJ0B — UCTOYHUK SHEPTUU KUBBIX OpraHu3MoB. O0acT MpUMEHEHHS
amuHokucnot. [IpeBpamienust GenkoB muimM B opraHusMme. buonornyeckue (yHKIMH
6enkoB. buonornueckue ¢yHKUMU XUPOB. Ponb opraHuueckoil XMMHH B PEIICHUU
po0JieM MUIIEeBON 6€301aCHOCTH

Ponb opraHvyeckoil XMMUK B PEHIEHUH MPOOJIEM SHEPreTHYECKOW Oe30MacHOCTH, B
Pa3BUTHUM MEIUIMHBI, CO3IaHUM HOBBIX MAaTEPHUAIOB, HOBBIX HCTOYHUKOB JHEPIUU
(ayIbTepHATUBHBIE UCTOYHUKH HEPTUM). ONacCHOCTh BO3JEHCTBUS HA KUBbIE OPTraHU3MbI
OpraHUYEeCKUX BEIECTB OTAEIbHBIX KJIaccoB (yIJIE€BOAOPOAbI, CIUPTHI, (HEHOIIBI,
XJIOPOPraHUYECKUE MPOU3BOJHBIEC, albJACTUIBI U JIp.), CMBICI TOKa3aTels MpeleabHO
JOIYCTUMON KOHUEHTpaIu!

JlaGopaTopHble 3aHATHS

OK 01
OK 02
OK 04
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JladoparopHnasi 3ansaTue Ned “Unentuduxarus opraHUIECKUX COSAMHEHUN OTIACITBHBIX
KJIACCOB™

Nnentudukauss OpraHUYECKUX COSAMHEHUN OTIEIBHBIX KJIACCOB (HA TIpUMEpE
aNbJICTUIOB, KpaxMaia, YKCYCHON KUCIIOTHI, OSJIKOB U T.I1.) C UCIIOJIh30BaHUEM UX (DHU3HKO-
XUMUYECKUX CBOMCTB M XapaKTEPHBIX KAaUECTBEHHBIX peakuuil. [leHarypanus Oenka npu
HarpeBaHuu. lIBeTHbie peaknmu OenkoB. BO3HMKHOBEHHWE aHATUTHYECKOTO CHTHAJA C
TOYKM 3pCHUS XUMHYECKUX MPOLECCOB IPHU MNPOTECKAHMM KAYECTBEHHOW PEaKINH,
NO3BOJISIIONIEH MACHTU(MUIMPOBATH NPEJIOKEHHBIE OPraHUYECKHUE BEIIECTBA

KonrpossHas CrpyKTypa 1 CBOKMCTBA OPTaHUYECKUX BELIECTB
pabora 3
Pasien 5. KI/IHeTl/I:IeCKI/Ie U TEPMOJMHAMUYECKHE 3AaKOHOMEPHOCTH NMPOTEKAHUS XUMHYECKUX
peaxkuuii
CkopocTh OcHOBHOE coaep:KaHue OK 01
XUMHYECKHUX OK 02
peaKuuii.
XUMHUYECKOE
paBHOBECHE

Teopernueckoe o0yuenune

CKOpOCTh peakIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (PaKTOPOB: MPHUPOABI PEarupyronux
BEILIECTB, KOHIIEHTPALMHU PEArUPYIOIIUX BEMIECTB, TEMIIEPATYPHI U IUIOLIAIA PEAKIITUOHHOU
MOBEpXHOCTHU. TeroBbie A3(HPEKThl XUMHUUECKUX peakIui. DK30- U SHIOTEPMUYECKHUE,
peaKkuuu.

OG6patuMocTh peakiuii. XUMHUYECKOE€ PaBHOBECHE M €r0 CMEIICHUE IMOJ JIeUCTBUEM
paznuHbIX (PaKTOpPOB (KOHIICHTpAIUsi PEareéHTOB WM MPOAYKTOB PEaKIUH, JaBJICHHUE,
TeMIieparypa) sl CO31aHus ONTUMAJIBHBIX YCIOBUM MPOTEKaHUS XUMHUYECKUX MPOIECCOB.
ITpunanun Jle Hlarense

IIpakTHYeCKHE 3aHATHS
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IpakTnueckoe 3ansaTHe 9 PellieHre MPaKTUKO-OPUEHTUPOBAHHBIX 33JaHUN HA aHAIU3 OK 01
(aKkTOpOB, BIUAIONINX HA U3MEHEHHE CKOPOCTH XUMHUYECKON pEaKIy, B T.4. C MO3UIIUN OK 02
AKOJIOTUYECKH 1EJIECO00Pa3HOTO TIOBEACHUS B OBITY U TPYIOBOM JESITEIHHOCTH B IEIIX
COXpPaHEHHUS CBOETO 3I0POBbS M OKPYKAKOIICH MTPUPOTHOM CPEIbI. 2
Pemenne npakTuKO-OpUEHTUPOBAHHBIX 331aHUK Ha MpuMeHeHue npuHnumna Jle-Illatense
JUISl HAXOXJCHUS HAMPaBJICHUSI CMEIICHUS] PAaBHOBECHUS XUMHUYECKOW pEeakli U aHaJIu3
(haKkTOPOB, BIUSIONIMX HA CMEMICHUE XUMHIECKOTO PABHOBECHSI
Pa3pgea 6. PacTBOpbI 4
Tema 6.1. OcHoBHOe coaep:kaHue 2 OK 01
[TonsiTue o Teopernueckoe 00yueHue 2 OK 02
pacTBOpax PactBopenue kak ¢uznko-xumuueckuit npoinecc. PactBopsl. CriocoObl MPUTOTOBICHUS OK 07
pactBopoB. PactBopumocTb. MaccoBast 10Jis1 pacTBOpEeHHOro BemecTBa. CMbICT
MoKa3aresis MPEIeSIbHO JIOMyCTUMOM KOHIEHTPAllUd M €ro HMCIOJIb30BAHUE B OIICHKE
AKOJIOTUYECKOI 0€30MaCHOCTH.
[IpaBua 3KOJOTMYECKHU 11€1€CO00PA3HOrO MOBEACHHS B OBITY U TPYIOBOM JI€ATEIbHOCTH 2
B LIENSAX COXPAHEHUSI CBOETO 3[I0POBbS U OKPYXKAIOIIEH MPUPOIHON CpElbl; ONACHOCTh
BO3JICVICTBUS HA KMBbIE OPraHU3MbI ONPEIEICHHBIX BEIIECTB.
Pelienne npakTMKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJJaHUI HAa PACTBOPBIL, UCIIOIb3YEMbIEC
B OBITOBOM M MPOU3BOJICTBEHHON JESTEIHLHOCTH YEIOBEKA
Tema 6.2. OcHOBHOe coepxkaHmne 2 OK 01
Uccnenosanue  |JIabopaTopHbie 3aHATHS 2 OK 02
CBOMCTB JlabopaTopHas 3ansitue Ne 5 «[Ipurorosienue pacTBOpoB». OK 04
pacTBOpPOB [IpuroroBieHue pacTBOPOB 3aJaHHOM (MaccoBOM, %) KOHLEHTpanuuu (C MPaKTHUKO- 2
OPUEHTUPOBAHHBIMHU BOIIPOCAMU) U OMIPECIICHUE CPEIbl BOJHBIX PaCTBOPOB.
Pemnienue 3a1a4 Ha MPUTOTOBJICHUE PACTBOPOB
IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COlePKaHUE (COAepPKAHME MPUKJIATHOTO MOXYJISA)
Paszpnen 7. Xumus B ObITY M IPOU3BOJCTBEHHOM AeATEJIbHOCTH YeJI0BEKA 6 OK 01
OcHoOBHOE coaep:kaHue 6
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Xumusi B ObITY H
MIPOU3BOICTBEHH
OM JIEATENBbHOCTH
YeJIOBEKa

Teopernueckoe o0yuenune

Hogeimue qocTrkeHnss XMMUYECKON HAYKU U XUMUYECKOU TEXHOJIOTUHU. PoJb XumMuu B
obecrieyeHUr IKOJIOTUYECKOM, dHEPreTHYSCKOM W MHUIIEBOM O€30MacCHOCTH, Pa3BUTHHU
MenuuuHbl. [lpaBuia moucka M aHajauM3a XUMHYECKOW HHGOpPMAIUU W3 Pa3IMYHBIX
HMCTOYHUKOB (Hay4Has U yueOHO-Hay4Has JIuTeparypa, CpecTBa MaccoBOM MHGOpMAIIUH,
ceTb HTEpHET)

HpaKTH‘leCKHe SaAHATHUSA

IIpakrnueckoe 3ansaTue 10 Ilonck M aHanM3 KEMCOB O NMPUMEHECHHM XUMHUYECKHX
BEIIECTB M TEXHOJOTUH C y4eToM Oyayieil mpopecCHOHaNbHON ASSITENFHOCTH MO TEMaM:
BOKHEUILINE CTPOUTEIbHBIE MAaTEPUAIIbl, KOHCTPYKLMOHHBIE MaTEpHUalIbl, KPACKH, CTEKIIO,
KepaMHMKa, MaTepuaybl Ui DJIEKTPOHHUKH, HAHOMATEPHUANIbI, TEKCTUJIbHBIE BOJIOKHA,
UCTOYHUKM HHEPrUM, OPraHMYEeCKHME M MMHEpaJIbHbIE YJIOOpEHMs, JICKapCTBEHHbIE
BEIIECTBA, OBITOBAs XUMHUSI.

IIpakTnyeckoe 3anaTue 11 3amura: IIpencraBieHue pe3yspTaToOB pELICHUS KEHCOB B
(dbopMe MUHH-JIOKIIA/1a C IPe3eHTaluen

OK 02

OK 04

OK 07
IIK 2.2\
IIK 4.1

IIpomeskyTouyHasi aTTecTanus Mo JucuuIInHe (IudpepeHunpoBaHHbIN 3a4eT(

Bcero

72
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3. YcaoBus peaju3zanuy NporpaMmsl 001meo0pa3oBaTeJbHON AUCHUIITIMHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJIbLHO-TEXHNYECKOMY 00eCIeYeHUI0

Jl1st peanuzanuy nporpaMMbl TUCHMUILIMHBI TOJKHBI OBITH TPETYCMOTPEHbI
CJIeIyIolre CrelaIbHbIe MOMEIIEHUS: YIeOHbIN KaOMHET XUMHUH U/WIIA Y4eOHON
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne y4eOHOro kKaduHeTa (HATJISIAHbIE TOCOOUSI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOJEIN KPUCTAINIMYECKUX PEIIETOK,
KOJUIEKIIUY TPOCTBIX U CIOKHBIX BEIIECTB U/WIH KOJUIEKIIMH MOJIMMEPOB; KOJUICKIIHS
TOPHBIX MOPOJ U MUHEPAJIOB, Tabnuia Menaeneesa, yaeOHble GPuiIbMbI, HU(POBHIE
o0Opa3oBaTelIbHbIE PECYPCHI.

TexHuyeckue cpeacTsa 00y4eHusi: KOMIBIOTEP C YCTPOMCTBAMHU
BOCITPOU3BEAEHUS 3BYKa, IPUHTEP, MYJIbTUMEIUA-TIPOEKTOP C SKPAHOM,
MyJIbTUMEINIHAS T0CKA, YKa3Ka-MPe3eHTep AJIsl MPE3CHTALUMI.

O6opynoBanue JsadopaTopuu U padounx MecT JJadOpPaTOpHu: MEH3YPKH,
MUTETKU-KaNEeIbHULIBI, TEPMOMETPBL, MUKPOCKOIL, JTYTIbl, TPEAMETHBIE U TOKPOBHbIE
CTEKJIa, TUTAHILIETHI JIJISl KaleJbHbIX peakiui, pruiibTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHBIE TIPOOUPKHU, pe3MHOBBIC MTPOOKH, POHAPUKH, HAOOP PEAKTUBOB,
CTEKJISIHHBIE TAJIOYKH, IITATUBBI JIsl IPOOUPOK; MEPHBIE IIMIIUMHJIPBI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHU JienuTeNbHbIe InHapudeckue (50-100 mut), cTynku ¢
nectukoM, (apdhopoBbI€ YaIlIKH, MUHIETHI, GUIBTPbI OyMa)KHbIE, BaTa, MapJs,
YacOBBIE CTEKJIA, ANEKTPOITUTKH, 1a00paTOPHBIE IITATUBBI, CHUPTOBBIE TOPEIIKH,
CIIUYKH, TPUOOP AJIs MOJyYSHUS Ta30B (UK MTPOOUPKA C Ta300TBOIHOMN TPYOKOIA),
JepKaTenu A NpoOUpPOK, CKIISTHKH JIJIsl XpaHEHUs PEaKTUBOB, Pa3/IaTOUHbIE JIOTKH;
xumudeckue crakanbl (50, 100 u 200 mi); mmaTeny; MUHIETHI; TUTeIbHBIC IITUTIIIL;
CEKYyHJIOMepHI (TaitMepsl), MepHbIe Tpooupku (Ha 10—-20 mu1) u MepHbIe KoJIOHI (25, 50,
100 u 200 mn), BoasiHast OaHs (MM TEPMOCTAT), CTEKJITHHBIC MAJIOYKHU; KOHUYECKUE
K0J10b1 11 TUTpoBaHus (50 u 100 mi1); MHAMKATOPHBIE OJIOCKU IS onipenenenus pH
Y CTaHJlapTHas UHANKATOpHAs LIKaJla; YHUBEPCAIbHbIN UHAUKATOP; NUneTku Ha 1, 10,
50 M (umu go3atopsl Ha 1, 5 u 10 Mut), GrOpeTKU ISl TATPOBAHUS, METUITUHCKHE
mmpuiibl Ha 100—150 My, maGopaTopHbie W/WIN aHAIMTUYECKUE Bechl, pH-MeTphl,
CYIIUIBHBIN mKad, U ap. 1abopaTopHOe 000pyI0BaHNE.

3.2. MupopmanuoHHOEe 00ecneyeHne peaju3anu NporpaMmmabl
s peanuzanuu mporpaMMbl OMOIMOTEUHbINH (POHT 00pa30BaTEIHLHOM
OpraHu3alMK YKOMILIEKTOBAH ME€YaTHbIE U/WIIN 3J€KTPOHHbIE 00pa30BaTENbHbIE U

MH(OPMAIMOHHBIE PECYPChI, PEKOMEHIOBAaHHBIE JIJIs1 UCIIOJIb30BAHUS B
00pa30BaTeIbHOM MPOLIECCE.
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3.2.1. IleyaTHble N31aHUA

1.Andunorenona, . B. Xumus: yaeOHUK ¥ MPAKTUKYM JIJI CPETHETO
npodeccrnonanbHOro oopazopanus / . B. Audunorenona, A. B. badkos, B.A.

[TonkoB. — 2-¢ u3x., uctp. u gon. — Mocksa: U3marensctBo FOpaiit, 2022— 291 c.

2. llleromuxuna, H. A. O6mas xumus: yaeonuk mas CI10 / H. A. Illeronuxuna,
JI. B. Munaesckas. — Cankrt-IletepOypr: Jlans, 2021 — 164 c.

3 Hukonbckuii, A. b. Xumust: YdeOHHUK U TPaKTHKYM ITPO(GeCCHOHATBHOTO
obpazoBanmsi / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3.,
nepepad. u non. — Mocksa: U3aarensctBo FOpaiit, 2022 — 507 c.

4 Xumus: yuyeOHUK JJi cpeiHero npodeccuonanbHoro oopazoBanus / 10. A.
Jle6enes, I'. H. danees, A. M. I'ony6es, B. H. [llanosan; mox o6melt penakuumeit I'. H.
daneeBa. — 2-¢ u3j., nepepad. u gorn. — Mocksa: M3marensctBo FOpaiit, 2022 —
431 c.

3.2.2. JlonoaHUTEIbHbIE HCTOYHUKH

1 T'abpuensn, O. C., JIsicoBa, I'. I'. Xumus: kHUra Ij1s mpenojaBaTess: y4deo.-
MeToJ1. mocobue. — M. Akanemust, 2012 - 332 c.

2. YUepnukosa H. 10., Memepskosa E. B. Pemaem 3amauu mo xumun
camocTosTeNbHO: yueOHoe mocodue / H. 1O. Yepnukona, E. B. Memepskoa — CaHKT-
[TerepOypr: Jlans, 2022 — 328 c.

3. PesnukoB B. A. COopHUK yIIpaKHEHU U 3a/1a4 TI0 OPTaHUYECKON XUMUU:
ydueoHoe mocooue / B.A. PesaukoB — Cankr-IletepOypr: Jlans, 2021 — 226 c.

4 Kamyctuna A. A., Xansuenko U. I'., JIubanos B. B. O0mas u Heopranudeckas
xumus. [paktukym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B. JIubanoB — Cankr-
[TerepOypr: Jlans, 2020 — 152 c.

5.I'abpuensa O.C. Xumwms: yued. nmnga crya. mnpod. yded. 3aBeneHuit /
O.C.T'abpuensu, N.I'. OctpoymoB. — M., 2016.- 256 c.

6 TlNabpuensa O.C. Xumus st npodeccuid U CIENUATLHOCTEH TEXHHYECKOTO
npoduist: yueOHUK IS CTY 1. yupexaeHuu cpen. npod. oopazoanus / O.C.I"abpuensis,
N.T". OctpoymoB. — 4-¢ u3f., crep. — M. : Mznarenbckuii HEHTP
«Axagemus», 2017 — 272 c.

3.2.3. NutepHeT-pecypcehbl

1.hvsh.ru — XypHan « XuMus B IIKOJICH .

2. https://postnauka.ru/themes/chemistry — nexiuu mo XuMuu Ha caiTe
[Toctrayka. http://gotourl.ru/4780 (http://elementy.ru/) Hayuno-monyspHbIii
MPOEKT «DJIeMEeHThI boJbIlION HayKn» MaTeMaTHUKa, aCTPOHOMHUSI, HAYKHU O KU3HH,
Hayku o 3emie). HoBocTH Hayku, KHUTH, HAYYHO-TIOIYJISIPHBIE CTaThH, JIEKIIUH,
OHIIUKJIIOIICOIUN.

3. http://gotourl.ru/4785 (http://www.hij.ru/) Caiit Hay4HO-ITOIYJISIPHOTO
JKypHaJjia «XHUMHUS U KU3HDbY.
4. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)
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Cucrtema AUCTAaHIIMOHHOTO O0YYCHHUSI, HAIIPABJICHHAS B IIEPBYIO OYepe/lb Ha
TIOJITOTOBKY K OJIMMITHAaM BCEX YPOBHEW — OT IIKOJIBHBIX 10 MeXTyHapOTHOM.
CalTcomep)KUT OrPOMHOE KOJIMUYECTBO 3aj1a4, CrPYIIUPOBAHHBIX KaK 110 TeMaM, TaK 1
1o onumnuaaam. ITo BceM OCHOBHBIM pasziejiaM XUMHH IPUBEAEH TCOPETHUCCKHUI
MaTepHal U pa3o0paHbl PEICHHS TUIIOBBIX 3a/1a4.

5.http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3abIunblii caiiT o
CBOMCTBaX XMMUYECKHX IJICMEHTOB.

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexkommepueckuii Caiit
OHJIAH-00pa30BaHus, 00pa30BaTEIbHBIX KyPCOB M BUACOICKIINI IS IKOJIBHUKOB,
CTYJICHTOB U yuHTesei.ECTh HECKOJIBKO KYPCOB IO XUMUH.

7.http:/mvww.xumuk.ru CaiiT 0 XMMHH: KJIacCHYECKHE YUCOHUKH, CIIPAaBOYHUKH,
SHIIUKJIONICIMH, TIOUCK OPTaHUYECKUX U HEOPTaHUUCCKUX PEAKIIHiA, COCTABJICHUEC
YPABHEHUM pEeaKIUu.

8.http://orgchemlab.com/ Caiit, mocBsImEHHBIN MPaKTUIECKOI paboTe B
nabopaTopuu

4. KOHTPOJIb U OICHKA PE3yJbTaTOB OCBOCHUS 06111606[)330B3TCJILH0171
AUCHUIIJINHbI

KoHTpo:b 1 o1ieHKa pe3ynbTaToB 00yUeHUs OCYIIECTBISETCS MPEIoiaBaTeieM
B IIPOLIECCE MPOBENCHUS TPAKTUUECKHUX 3aHATUHN U TaOOPaTOpHBIX padoT,
TECTUPOBAHMS, a TAK)KE BBIMOJIHEHUS 00YHYAIONIMMUCS UHANBUIYAIbHBIX 3aaHU,
IIPOEKTOB, UCCIEA0BAaHUMN. Pe3ybTaTel 00y4eHHs ONPEEIISIOT, YTO 00yYaroIuecs
JOJKHBI 3HaTh, IOHUMATh U IEMOHCTPUPOBATH MO 3aBEPIICHUHN U3yUEHUS
TV CUUTUTUHBI.

JInst popMHpOBaHUsL, KOHTPOJISL U OLIEHKU PE3YyJIbTATOB OCBOCHUS yUEeOHOM
JUCUUIUIMHBI UCTIONIB3YETCSl CUCTEMA OLIEHOYHBIX MEPOIPUATUM, TIPEICTABIIAIONIAS
co00l KOMIUIEKC Y4€OHBIX MEPOIPHUSITHIA, COTJIACOBAHHBIX C PE3YJIbTATAMHU O0yUEHUS

u chopmymnupoBaHHbIX ¢ yaeToM OI'OC COO (rpeaMeTHbIe pe3yabTaThl 10
muctumunae) u GI'OC CIIO0.

OK/II T
Ne Mopayas/Paznen/Tema | Pesyabrar o0ydeHus HIIBT OTICHOMHBIX

K MepONPUATHH

| | OcHOoBHOE coep:xkaHue

! ()
Pasznen 1. OcHOBBI OpMYJIMPOBATH

CTPOCHHUSA BCIIECTBA

0a30BbI¢ MOHATHUSA U
3aKOHbI XUMHH
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OK/II

THunol oeHOYHBIX

Ne Monyas/Pasznen/Tema | Pe3yabTaT 00yuyeHust .
K MepOoNpUATHH
1.1 | OK 01 |CtpoeHue aToMOB CocrtaBnsTh 1. Tect «Ctpoenue
XUMUYECKUX DJIEMEHTOB [XUMUYECKHE (POPMYIIBI |aTOMOB XUMHUYECKHIX
U TIPUPO/Ia XUMUYECKOM |COEAMHEHU B AJIEMEHTOB U MPUPOJIA
CBS3U COOTBETCTBHUH CO XUMHUYECKOU CBSIZH.
CTENIEHBIO OKUCIICHUS  |2. 3aJjauu Ha COCTaBJICHUE
XUMHUYECKUX XUMUYECKUX HOopMyT
AJIIEMEHTOB, UCXOJI U3  |IBYXaTOMHBIX
BaJICHTHOCTH U CO€JIMHEHUM (OKCHUIOB,
AIEKTPOOTPUIIATENILHOC |CYIb(UIOB, TUIPUIOB U
TH T.IL.).
3. 3agaHus Ha
UCIIOJIb30BaHUE
XUMHUYECKON CUMBOJIUKHU U
Ha3BaHUU COCIUHECHUH 10
HOMEHKJIAType
MEXIYHApOJIHOIO CO03a
TEOPETUUECKOUN U
MPUKIATHON XUMUHU U
TPUBUAJILHBIX HA3BaHUI
JUISl COCTaBIICHUS
XUMHUYECKUX (POpMYIT
JIBYXaTOMHBIX
COeIMHEHU (OKCHUJIOB,
cyJb(GUI0B, TUAPUIOB U
T.I.) U JIPYTUX
HEOPTaHUYECKUX
COEMHEHUN OTIEIbHBIX
KJIACCOB
1.2 | OK 01 |ITeproandaeckuii 3akoH | XapaKTepu30BaTh 1. Tect «Mertamnuueckue /
OK 02 |u Tabmuua J1.1. XUMHUYECKUE AJIEMEHThl |HEMETAINTNYECKUE
Menneneena B COOTBETCTBUU C UX  [CBOMCTBA,

MOJIO’)KECHUEM B
MIePUOINYECKOMN
CUCTEME XUMHUYECKHUX
anemenTtoB [[.1.
MenneneeBa

AIEKTPOOTPULIATENBHOCTD
Y CPOJZICTBO K JJIEKTPOHY
XUMHYECKUX JJIEMEHTOB B
COOTBETCTBUE C UX
AIIEKTPOHHBIM CTPOCHUEM
Y TIOJIOKEHUEM B
IIEPUOIUYECKON CUCTEME
XUMHYECKUX DJIEMEHTOB
JI.. MeHnpaeneeBay.
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OK/II

Monyas/Pa3znen/Tema

PesyabTaT 00y4yeHus

Tunsl oleHOYHBIX
MepONPUATHH

2. [IpakTnyeckue 3agaHus
HA YCTAHOBJICHHUE CBSI3U
MEXIy CTPOCHUEM aTOMOB
XHMHYECKHUX DJIEMEHTOB U
MEPUOIUYECKUM
W3MECHEHHEM CBOMCTB
XHMHYECKHUX DJIEMEHTOB U
WX COeIUHEHUHN B
COOTBETCTBHH C
MOJI0KEHUEM
ITeproanueckoii cucreme.
3. IIpakTuko-
OPHEHTUPOBAHHBIC
TEOPETHYECKHUE 3aJaHUs
HAa XapaKTEepU3aLHIO
XUMHYECKUX DJIEMEHTOB:
«Mertammmueckue /
HEMETAJTINYECKUE
CBOICTBA,
3JIEKTPOOTPULIATEIILHOCTh
1 CPOJICTBO K AJIEKTPOHY
XUMHYECKUX DJICMECHTOB B
COOTBETCTBHE C UX
AIIEKTPOHHBIM CTPOCHUEM
1 TIOJIOKEHHEM B
MEPUOANYECKON CUCTEME
XUMHYECKHX DJIEMEHTOB
.. MenaeneeBa

Pa3znen 2.
XuMHYeCKHe peakiuu

Xapakrepu3oBaTh
TUNBI XUMHUYECKUX
peakuuii

KounrpouabHas padora
«CTpoeHue BemecTsa u
XHMHUYeCKHe PeaKuu)

2.1

OK 01
OK 04

Tunel XUMHYECKUX
peakiui

CocTaBsTh peakiuu
COEIMHEHUS,
pa3lIoKeHus, OOMEeHa,
3aMeICHH,
OKHMCJIUTEILHO-
BOCCTaHOBMTEJIbHEIC
peakuu

1. 3amaun HA COCTABJICHHUE
YPaBHEHUN pEaKIU:

— COCJIMHEHUS,
3aMeIleHUs, Pa3I0KECHUS,
oOMeHa;

— OKHMCJIUTEIILHO-
BOCCTAHOBHUTEJILHBIX
peakuuii ¢
HCII0JIb30BaHUEM METOJIa
AJIEKTPOHHOTO OajaHca.
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OK/II

Monyas/Pa3znen/Tema

PesyabTaT 00y4yeHus

Tunsl oleHOYHBIX
MepONPUATHH

2. 3amauu Ha pacyer
MacChl BEIECTBA UM
o0béMa

ra3oB [0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJHOTO
U3 YYacTBYIOIIHUX B
peaKkiiy BEIIECTB;
PacUETHI

Macchl (00bEMa,
KOJINYECTBA BEIECTBA)
MPOTYKTOB PEAKITUHU, CCITH
OJTHO M3 BEIIIECTB UMEET
MIPUMECHU

2.2

DNEKTPOIUTHYECKAS
JTACCOIIMAINS U MOHHEBIN
oOMeH

CocTaBnisaTh ypaBHEHUS
XUMHYECKHUX PeaKInu
MOHHOTO OOMEHa ¢
y4acTHEM
HEOPTraHUYECKUX
BEILECTB

1. 3amanus HA
COCTaBJICHHE
MOJICKYJIIPHBIX 1 HOHHBIX
pEaKui ¢ y4aCTUEM
KHCIIOT, OCHOBAaHUH U
COJIEH, YCTaHOBJICHUE
WU3MEHEHUS KUCIIOTHOCTH
CpeIbl

2. JJabopaTtopHas pabota
"TUIBl XUMUYECKUX
peakuin"

Paznen 3. CtpoeHue u
CBOliCTBA
HeOpraHu4ecKHux
BellecTB

HUccnenoBars
CTPOCHHE U CBOMCTBA
HEOPraHUYeCKHX
BelIeCTB

Konrpoabnas padora
«CmoiicTBa
HEOPraHMYeCKHUX
BeleCTB»
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OK/II

Monyas/Pa3znen/Tema

PesyabTaT 00y4yeHus

THunol oeHOYHBIX
MepONPUATHH

3.1

OK 01
IIK
2.2

Kiaccudukanms,
HOMEHKJIaTypa U
CTpOCHHUE
HEOPTaHUYICCKUX
BEIIECTB

Knaccudpunuposars
HEOPTaHUYECKUE
BEIIICCTBA B
COOTBETCTBHH C UX
CTPOCHHEM

1. Tect «Homenknatypa u
Ha3BaHUE
HEOPTaHUYECKUX BEUIECTB
UCXOJIS U3 UX XUMHUYECKOU
dhopMyIIBl WU
COCTaBJICHHE XUMUYECKON
bopMyITBI UCXOS U3
Ha3BaHUs BEILIECTBA IO
MEXIYHApOIHON WU
TPUBUAIIBHOMN
HOMEHKJIAType».

2. 3a1a4u Ha pacyeT
MacCOBOM 10711 (Macchl)
XUMUYECKOTO AJIEMEHTA
(coenvHeHUs1) B MOJIEKYJIE
(cmecn).

3. IlpakTuueckue 3a1anus
1o KJjaccuduKaimm,
HOMEHKJIAaType U
XUMHUYECKUM (hopmyiam
HEOPTaHUYECKHUX BEIIECTB
Pa3JIMYHBIX KIIACCOB.

4. IlpakTueckue 3a1aHus
Ha omnpejesieHue
XUMHUYECKON aKTUBHOCTH
BEIIIECTB B 3aBUCUMOCTH
BHJIa XUMHUYECKOMN CBSI3U U
THTA KPUCTAJUITMYECKON
pEeLIETKH

3.2

OK 01
OK 02
IIK
2.2

Du3nKo-XUMHUYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BCIECCTB

YcranaBnuBaTh
3aBUCUMOCTH (PU3HKO-
XUMHYECKUX CBOMCTB
HEOPTaHUYECKUX
BEIIECTB OT CTPOECHUS
aTOMOB U MOJIEKYJI, a
TaKKe TUIIA
KPUCTAIUINYECKON
pelIeTKH

1. Tect «OcobGeHHOCTH
XAMHUYECKUX CBOMCTB
OKCHJOB, KUCJIOT,
OCHOBaHHM, aM(POTEPHBIX
TUIPOKCUAOB U COJIEW.
2. 3amanusa Ha
COCTaBJICHUE YPABHEHUM
XUMHYECKUX PEAKIUH C
Y4aCTHEM MPOCTHIX U
CII0>KHBIX
HEOPTaHUYECKHUX BEIIECTB:
OKCHJIOB METAJJIOB,

30




OK/II

Monyas/Pa3znen/Tema

PesyabTaT 00y4yeHus

Tunsl oleHOYHBIX
MepONPUATHH

HEMETAJIOB U
aM(OTEPHBIX DJIEMECHTOB;
HEOPTaHUYECKUX KHUCIIOT,
OCHOBaHMM U aM(OTEPHBIX
TUAPOKCHUIOB,
HEOPTaHUYECKHUX COJIEH,
XapaKTEepU3YyOIIUX UX
CBOMCTBA U CIIOCOOBI
MTOJTYYECHHS.

3. IIpakTuko-
OPUCHTUPOBAHHBIE
TEOPETUYECKUE 3aJIaHUs
Ha CBOMCTBA U MOJyYEHUE
HEOPTaHUYECKUX BEIIECTB

3.3

OK 01
OK 02
OK 04

Nnentudukarus
HEOPraHUYECKHUX
BEIIECCTB

HUccnenosats
Ka4eCTBEHHBIC PEAKIINHI
HEOPraHUYECKHUX
BCIIIECTB

1. ITpakTuko-
OPHECHTUPOBAHHEIC
3aJ1aHUs 10 COCTABJICHHUIO
XUMHYECKUX PEAKIUH C
y4acTHeM
HEOPTaHWUYECKUX BEIIECTB,
HCITOJIB3YEMBIX JUIS UX
UJIeHTH(PUKAITIH.
2.JlaboparopHnast pabora:
“Unentudukarus
HEOPTaHUYIECKUX
BEIECTB”’

Pasznen 4. CTpoenne u
CBOIICTBA
OPraHu4YecKnx
BellecTB

HUccaenoBars
CTPOCHHE U CBOMCTBA
OpPraHuYecKuX
BelIeCTB

Konrpoabnas padora
«CTpoeHue U CBOMCTBA
OPraHN4YecKMX BellecTB)

4.1

OK 01
I1K2.2

Knaccuduxanus,
CTpPOCHHUE U
HOMEHKJIaTypa
OpraHUYECKUX BEIICCTB

Knaccuduimposats
OpraHUYEeCcKre
BEIIIECTBA B
COOTBETCTBHUH C UX
CTPOEHUEM

1. 3aganus Ha
COCTaBJICHHE Ha3BaHUU
OpTraHUYECKUX
COCIUHECHUI 1O
TPUBUAIIBHOU WU
MEXKIYHAPOIHOU
CHUCTEMaTHYCCKOM
HOMEHKJIaType.

2. 3amaHus Ha
COCTAaBJICHHUE TIOJIHBIX U
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OK/II

Monyas/Pa3znen/Tema

PesyabTaT 00y4yeHus

THunol oeHOYHBIX
MepONPUATHH

COKpaIIEHHBIX
CTPYKTYPHBIX (hOpMyII
OpraHNUYECKUX BEIIECTB
OTJIEJIbHBIX KIJIACCOB.

3. 3amaun Ha onpeaEICHUE
npocTeiei GopMyIibl
OpraHUYeCcKON MOJIEKYJIbI,
UCXO/JIS U3 DJIEMEHTHOTO
cocrtaBa (B %)

4.2

OK 01
OK 02
OK 04
IIK
2.2

CsBoiicTBa
OpraHUYECKUuX
COEIMHEHUN

YcraHnaBiauBaTh
3aBHCUMOCTH (hU3UKO-
XHMHYECKHX CBOMCTB
OPTraHUYECKHUX BEIIECTB
OT CTPOEHUS MOJIEKYJI

1. 3ananus na
COCTaBJICHUE YPAaBHCHUI
XUMHYECKUX PEAKIUH C
Y4aCTUEM OPTaHUYECKUX
BEIIIECTB HA OCHOBAHUM HX
COCTaBa U CTPOCHHS.

2. 3amanusa Ha
COCTAaBJIEHHUE YPAaBHEHHI
XUMHYECKUX PEAKIINM,
WJUTFOCTPUPYOLIUX
XUMHUYECKUE CBOMCTBA C
YYETOM MEXaHU3MOB
MPOTEKAHUS JAHHBIX
pEAKIM U TEHETUYECKOU
CBSI3U OPTAaHUYECKUX
BEILIECTB Pa3HbBIX KJIACCOB.
3. PacueTHple 3a1a4uu 1o
YPABHEHUSIM PEAKIIUN C
y4acTUEM OPTaHUYECKUX
BEIIECTB.

4. JJabopaTtopHas paboTa
“IIpeBpareHus
OpTraHUYECKUX BEIECTB
MIpU HarpeBaHUM"

4.3

OK 01
OK 02
OK 04

N nentndukarus
OpTraHUYECKUX BEIIECTB,
WX 3HAYCHUC U
MpUMEHEHNE B OBITOBOM
Y MPOU3BOJICTBEHHOM
JeSITeTLHOCTH Y€JI0BEKa

Hccnenosath
Ka4y€CTBEHHBIC PEAKIIUU
OPraHUYECKUX
COCIMHEHUHN OTACIILHBIX
KJIaCCOB

1.ITpakTuko-
OPUEHTUPOBAHHBIE
3aJ]aHusI IO COCTABIICHUIO
XUMHYECKUX PEAKIUH C
Y4aCTHEM OPTaHUYECKUX
BEIIECTB, B T.4.
UCIIOJB3YEMBIX ISl UX
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OK/II

THunol oeHOYHBIX

Ne Monyas/Pasznen/Tema | Pe3yabTaT 00yuyeHust .
K MepOoNpUATHH
UJICHTH(PUKAITUN B OBITY H
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabdora:
“Unentudukarus
OpraHUYeCKUX
COEIMHEHUI OTACIIbHBIX
KJIACCOB”
3) Paszpnea S. Xapakrepu3oBaTh
Kunernueckue u BJIMSIHUE PA3JIUYHBIX
TepMOAUHAMHMYEeCKHe |(PaKTOpPOB HA
3aKOHOMEPHOCTH paBHOBecHE U
NMPOTEKAHUS CKOPOCTb XUMHMYE€CKHX
XMMHUYECKHUX PeaKIuil |peakuui
5 | OK 01 |CkopocTh XMMHYECKUX |XapaKTepru30BaTh IIpakTuko-
OK 02 |peakuuii. XUMUYECKOE |BIUSHUE KOHUECHTPALUH |OpPUECHTUPOBAHHBIE
paBHOBeECHE pearupyromux BEeMIECTB [TEOPETUUECKUE 3aJaHuUs
U TEMIIePaTyphl HA Ha aHaiu3 (haKTOpOB,
CKOPOCTh XMMUYECKUX |BIIUSIONIMX HA U3BMEHEHUE
peakuun CKOPOCTH XUMUYECKOU
XapakTepu3oBaTh peakiuu. [IpakTuko-
BJIMSTHUE U3MEHEHUSI OPUCHTUPOBAHHBIE
KOHIIEHTpaluu 3a/1aHUs1 HAa IPUMEHEHUE
BEIIECTB, pEaKIUU npuHiuia Jle-Illarense
Cpelbl U TEMIIEPATYPHI  |IJIs1 HAXOXKICHHS
Ha CMEIICHUE HaIpaBJICHUS] CMEILICHUS
XUMHYECKOTO PAaBHOBECHUS XUMHYECKOMN
paBHOBECHS pEaKIMu U aHaJu3
(baKkTOpOB, BIUSIONINX HA
CMEIIEHUE XUMHUECKOTO
paBHOBECHS
6 UccaenoBarh
Pasaen 6. PacrBophi HCTHHHBbIE PACTBOPHI €
3aJJaHHBIMHU
XapaKTepUCTUKAMH
6.1 | OK 01 (ITousatue o pactBopax |Paznuuath uctunusie |1. 3agauu Ha
OK 02 PacTBOPHI MIPUTOTOBJICHUE
pacTBOPOB.
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OK/II

Tunsl oleHOYHBIX

Ne Monyas/Pasznen/Tema | Pe3yabTaT 00yuyeHust .
K MepOoNpUATHH
2. IIpakTuko-
OPUEHTUPOBAHHBIE
pacyeTHbIC 3aJlaHus Ha
JTUCTIEPCHBIE CUCTEMBI,
UCIIOJIb3yeMbI€ B OBITOBOM
Y TIPOU3BOICTBEHHOM
JEeSTETBHOCTH YEIOBEKa
6.2 | OK 01 |MccnenoBanue cBorictB (McciaenoBats pusuko- |JlaboparopHas paborta
OK 04 |pacTBOpOB xumudeckue coiicta |“IIpuroroBnenue
WUCTUHHBIX PACTBOPOB  |pacTBOpPOB”
Il | IIpodeccuoHanbHO-OPUEHTHPOBAHHOE COJeP:KaHUE (CoAepKAHUE TPUKJIATHOTO
MOIYJIs1)

7 Pa3gen 7. OueHnuBarthb 3amuTra Keiica (¢ yueTom
Xumus B ObITY U NMocCJaeACTBHUS ObITOBOM |Oyay1ue
NMPOU3BOJACTBEHHOM U IPOU3BOACTBEHHOH |mpodeccuoHaAILHOM
AesITeJIbHOCTH HesITeJIbHOCTH nesITeJIbHOCTH)
qeJI0BeKa yeJI0BeKa ¢ MO3uIui

IKOJIOTHYECKOMN

0e30macHOCTH
OK 01 |Xumus B ObITY U OueHuBath Keiic (¢ yaerom Oyaymien
OK 02 |1pon3BOACTBEHHOM MOCJIENICTBUSI OBITOBON  podheCcCHOHANTBHON
OK 04 |A€SITCIbHOCTH YEIOBEKa | M TIPOU3BOJCTBEHHOM | IEATEIBHOCTH)
OK 07 AEATENbHOCTH HeNloBeKa BoV:«:MmKHLIe TEMBI
K22 cnosuumi KEMCOB:

AKOJIOTUYECKOH 1. IToTennenue kinmara u
I1K4.1 0e30macHoCTH BBICBOOOXIEHNE Fa30BbIX

THIPATOB CO JTHA OKEaHa.
2. bynyuiye matepualibl
JUIS aBHA-, MAIIMHO- U
MPUOOPOCTPOCHHUS.

3. HoBble MaTepuabl 11
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIIbHBIX
IIperapaToB
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