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

Oob1eoOpa3oBaTenpHas IUCHUIUIMHA « XUMUS» U3ydaeTcs Ha 6a30BOM ypOBHE B
oOpa3oBaTeNbHOM [HKJIE y4eOHOro IjlaHa OCHOBHOW  MpodeccrnoHalbHOM
oOpa3oBarensHOM mporpaMmel criermanbHocTei: 08.02.10.

TpyaoeMKOCTh AUCHHUIUIMHBI BKJIKOYAET « XUMHUS» COCTABIISIET 72 yaca, U3 KOTOPBIX
64 yaca 0a30BbId MOAYJIb COCTOAIIMN U3 6 pa3iesioB U 8 4acOB MPHUKIAJTHON MOIYJIb
cocTosimmi nu3 | pa3nena, BKIIOYAOIIMM MMPAKTUKO - OPUEHTHUPOBAHHOE COJACP/KAHUE
KOHKPETHOM CIEHUAIBHOCTH.

[IpuknagHoit mMonynb BKIIOYaeT ofauH pasnen. Pazmen 7» Xumus B ObITY U
IIPOU3BOJCTBEHHON JIEATEIIBHOCTH YEJIOBEKA» peaju3yercs Uil  CHELUalbHOCTEH
08.02.10 na Marepuasie KEHCOB, CBSI3AHHBIX C HSKOJOTUYECKOW OE30MacHOCTBHIO M
OLIEHKOM MNOCHEACTBUM OBITOBOM M NMPOU3BOJCTBEHHOW NEATEIBHOCTH, MO OTPACISIM
Oyayuieil npodeccuoHaNIbHOM 1EeATEIbHOCTH 00yUYaOIUXCS.

[lepuon oOydeHHsI ¢ y4e€TOM JIOTUKH (DOPMUPOBAHUS MPEAMETHBIX PE3YJIbTATOB,
o0mux W Npo(ecCUOHATBHBIX KOMIIETCHILIMA, MEXKIPEAMETHBIX CBA3€H C APYTrUMHU
JTUCLUUIUIMHAMU ~ 00111€00pa3oBaTeIbHOTO W 00IIENPO(PECCUOHATIBHOTO  IMKJIA
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. leau 1 3aga4y AMCHUIJIMHBI
dopMupoBaHue y 00YYaIOMIUXCS MPEJCTABICHUS O XUMHUYECKON COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MUPA KaK OCHOBBI TPUHATHS PEIICHHUI B )KU3HEHHBIX U
MIPOU3BOJICTBEHHBIX CUTYAaIUsX, OTBETCTBEHHOTO MTOBEICHHS B IPUPOJIHON CpeEIE.
3amaun TUCUMILTUHBI:

1) chopMupoBaTh 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
oOpalleHus ¢ BelIeCTBaMH U JIabOpaTOpHBIM 000PYI0OBAHUEM;

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 | TEXHOJIOTUYECKON U COLUATIBHOM BAJICHTHOCTB, 3JICKTPOOTPULIATEIIbHOCTD, CTEIICHB
HOHU HampaBJIeHHOCTH, 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 JeiiCTBUSA:

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

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

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




- OIIPENENATh UEIH AEITEIbHOCTH, 331aBaTh
MapaMeTpbl U KPUTEPUHU UX JOCTHKECHUS;

- BBISIBJISITh 3aKOHOMEPHOCTH U
MPOTUBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX;

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

- pa3BUBaTh KPEATHBHOE MBIIICHUE TIPH
PEIIeHUH )KU3HEHHBIX MTPOOJIeM

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

- BBISIBJISITh IPUUHMHHO-CIICJICTBEHHBIEC CBS3U
Y aKTyaJIM3UPOBATH 3a7a4y, BbIJIBUTATh
TUTIOTE3Y €€ PelIeHUs, HAXOIUTh 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
JIeATEIIbHOCTH 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 OHATUSMU 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,
dbopmanbaeru, yKCycHas KUCJI0Ta, IIIUIMH, yTapHbIN ra3,
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
MIO3HABATEILHON 1 COITMAIIbHON 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
COCTAaBJIIONIEH €CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, 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 (PopMyIiaM 1
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM C UCTIOJIb30BAHUEM
(bU3MYECKUX BEIMYHH, XapaKTEPU3YIOIINX BEIIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: MAacChl, 00beMa (HOpMaJIbHBIC
yCJIOBUS) Ta30B, KOJIMUECTBA BEILIECTBA; UCIIOIb30BaTh
CUCTEMHbBIC 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
JESTEIIEHOCTH

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
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YpE3BbIYAWHBIX | - PACIIMPEHUE OTbITA JEATCIIbHOCTH
CUTYAaLUAX AKOJIOTMYECKON HAIIPABICHHOCTH;
- OBJIA/ICHHE HABBIKAMU y4eOHO-
HCCJIEI0BATEIIbCKOW, POCKTHOU U
COILIMAJILHOM JIESITEIbHOCTH;
K 1.1 -OBJIAJICHUE  YMEHMSIMM UM HaBBIKaMHU | - KJIacCU(PUIUPOBATh HEOPTraHUYECKUE U OPTraHUYECKUE
DKCIUTyaTUpOBa | pa3iIu4HbIX BUJIOB MO3HABATEJIbHOM | BEIIECTBA B COOTBETCTBUHU C UX CTPOCHUEM

Th NOJABUXHOU
COCTaB
JKEJIC3HBIX
IIOpOT

JCSATSILHOCTH TSI M3yUeHUS pa3HBIX CTOPOH
OKpY’KaIOIIET0 MUPA;

- IPUMEHEHNE OCHOBHBIX METOJI0B IO3HAHUS
(HabiroieHUsI, HAYYHOTO SKCIIEPUMEHTA) JUIsI
M3YYCHUS Pa3INYHBIX CTOPOH XUMHUYECKUAX
00BEKTOB | MPOIIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOUMOCTh CTAIKHUBATHCS B
npodeccuoHabHOM cdepe;

-yCTaHaBJIMBAaTh 3aBUCUMOCTD (DM3UKO-XHMMHYECCKUX CBOWCTB
OpPraHUYECKHUX BEIIECTB OT CTPOCHUS MOJIEKYJI
-yCTaHaBIMBAaTh 3aBUCUMOCTD (PU3HKO-XUMUYECKUX CBOMCTB
HEOPTaHMYECKUX BEIIECTB OT CTPOSHUSI aTOMOB M MOJICKYJI, a
TaK)Xe THTIa KPUCTAJUTMISCKON PEIICTKH

-HCCIIeIOBATh (PU3UKO-XUMHYECKUE CBOMCTBA MCTUHHBIX
pPacTBOpPOB

-OIICHUBATh MOCEACTBHUS OBITOBOM M MPON3BOCTBEHHOM
JIESITEIbHOCTH YEJI0BEKA C ITO3UIIMI DKOIOTHYECKOH
0e30IMacHOCTH
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IIK 1.2
[IponsBoauTe
TEXHUYIECKOE
00cITyKUBaHUE
U PEMOHT
MTOIBMYKHOTO
cocTaBa
KEJIE3HBIX
J0por B
COOTBETCTBHH C
TpeOOBaHUIMU
TEXHOJIOTHYECK
UX TPOIECCOB

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

- OBJIQJICHUE YMEHHUSIMHU IPOrHO3UPOBATH
HEOIaronpusITHbIE SKOJIOTHYECKUE
ITOCJIEACTBUS NPEANPUHUMAEMBIX IEVCTBUN,
IpeIOTBpaIlaTh UX;

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

- KITacCU(UIIMPOBATh HEOPTAHNIECKUE U OPTAaHUICCKUE
BEII[ECTBA B COOTBETCTBUU C UX CTPOCHHEM
-yCTaHaBIIMBATh 3aBUCUMOCTh (DU3UKO-XUMHUIECKUX CBOWCTB
OpPTaHUYECKUX BEIIECTB OT CTPOCHUS MOJICKYJT
-OIICHUBATh TIOCIIEACTBUS OBITOBOM M TIPOU3BOICTBEHHON
JIESITEIbHOCTH YEJIOBEKA C ITO3UIIMI KOOI HYECKOH
0€e30IMacHOCTH

- YMETb COOJIFOIaTh MPaBUiIa SKOJIOTHICCKU
11e71ec000pa3HOTO MOBEICHHS B OBITY U TPYA0BOM
JEATEIIBHOCTH B IEJISAX COXPAHEHUSI CBOETO 3I0POBbSI U
OKpY’Karollel MPUPOTHOU CPe/Ibl; YUUTHIBATH OMTACHOCTh
BO3JICHCTBUSI Ha )KMBBIE OpPTraHU3MBbI ONPE/ICTICHHBIX
BEIIECTB, TOHMUMAas CMBICIT TTOKA3aTeNsl MPeaeTbHOM
JIOITYCTUMOM KOHIICHTPAITUH
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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

(nnddepeHpoBaHHbIil 3a4€T)

O0beM 00pa3oBaTe/IbHON NPOrPaAMMBbI JUCHUIIIMHBI 105
B T.U.

OcHOBHOE coep:KaHue 64
BT. 4.

TEOpEeTHYECKOe 00yUeHUE 30
MPaAKTUYECKUE 3aHATHS (B T.4. KOHTPOJIbHBIE PAOOTHI) 24
Ja00paTOpHBIE 3aHITHUS 10
IIpodeccnonaibHO-OPHEHTHPOBAHHOE CO/IEPKAHME 5
(copep:kaHue NPUKJIATHOTO MOYJIsI)

BT. U..

TEOPETUYECKOE 00yUeHUE 2
MPAKTUYECKHUE 3aHSITHS

CamocrosiTesibHas padoTa 33
ITpome:xyTouHas arTecTanus 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 9
Tema 1.1. OcHoOBHOE coaepxkaHue 4 OK 01
Ctpoenue Teopernueckoe o0yuenme 2
aTOMOB CoBpeMeHHas Moaenb CTpoeHus atoMa. CHMBOJIWYECKHAN SI3BIK XUMHUUA. XHUMUYECKUN
XUMHICCKHUX ANIEMEHT. DIJIEKTpOHHas KoH(purypauus aroma. Knaccuukauss XUMHYECKUX 3J€MEHTOB
SJICMCHTOB U (s-, p-, d-amemenTs). BaneHTHBIC 37eKTPOHBI. BajgeHTHOCTh. DJEKTpPOHHAS MPUPOAA 2
1Ipupoaa XUMHUYECKOUN CBSI3U. DJIEKTPOOTPUIIATEIIBHOCTh. BUIbI XMMUYECKOM CBsI3U (KOBaJICHTHas,
XMMUYECKOHU MOHHAs!, METAJTNYECKas, BOJOPOJIHASI) U CITIOCOOKI €e 00pa3oBaHus
CBA3H IMpakTuyeckune 3aHATHSA 2
IIpakTuueckoe 3arsaTuel Pemenre 3amanuii Ha UCMOJIB30BAHUE XUMUYECKON CUMBOJIUKU
Y Ha3BAHUU COEAMHEHUN 10 HOMEHKJIATYype MEXKIYHApOIHOIO COK03a TEOPETUYECKOW U
NPUKJIAAHON XUMHHM W TPUBUAIBHBIX HA3BAHUW /I COCTABJICHHUS] XUMUYECKUX (POPMYIT
JIBYXaTOMHBIX COEIUHEHHH (OKCUAOB, CYJIb(QHUAOB, TUAPUAOB W T.II.) U JPYTUX 2
HEOPraHUYECKUX COCTMHEHUM OTAEJIBHBIX KIIACCOB.
[IpakTrueckue 3a1aHusl HA YCTAHOBJICHUE CBA3U MEXKJY CTPOEHUEM ATOMOB XUMHUUYECKHUX
3JIEMEHTOB M MEPUOAUYECKUM HW3MEHEHUEM CBOMCTB XMMHMUYECKUX JJEMEHTOB M HX
COCJMHEHUN B COOTBETCTBUHU C NOJIOKEHUEM lleproanueckon CUCTEMBL.
Tema 1.2. OcHoOBHOe coxepxkaHmne 2 OK 01
IpakTnyeckue 3aHATHUSA 2
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[Tepronnueckuit
3aKOH ¥ Ta0uIa

..

MeunneneeBa

IIpakTnueckoe 3anaTue 2llepuoauueckas cucrema XuMHU4ecKux 3inemMenToB ..
MenneneeBa. @usnueckuid cMbici [lepuoandeckoro 3akona J[.1. Menneneena.
3aKOHOMEPHOCTH U3MECHECHHS CBOMCTB XUMHUUYECKHX JIEMEHTOB, 00pa3yeMbIX UMHU
MPOCTHIX U CIOXKHBIX BEIIECTB B COOTBETCTBUU C MOJIOKEHUEM XMMUYECKOT0 JJIEMEHTA B
[Tepunoanueckoit cucreme. MUpOBO33peHUECKOE U HayuyHOE 3HaueHue lleproanaeckoro
3akoHa JI.1. Menneneesa. [Iporuossl JI.1. MenneneeBa. OTKpBITHE HOBBIX XMMHUUYECKHUX
AJIEMEHTOB.

Pemenne npakTHKO-OpUEHTHPOBAHHBIX TEOPETUUECKHUX 3aJaHUN HA XapaKTePHU3alHI0
XUMHUYECKUX JIEMEHTOB «MeTamnyeckue / HeMeTallInyeCKUe CBOWCTBA,
ANEKTPOOTPULIATENBHOCTh XUMUYECKHUX 3JIEMEHTOB B COOTBETCTBHU C X 3JIEKTPOHHBIM
CTPOCHHUEM U TOJIOKEHUEM B NMIEPUOJUYECKON CUCTEME XUMUYECKHUX 311eMeHTOB J[. 1.
MeHneneeBay

CamocrosiTesibHast padora
IIpopaGoTka KOHCIIEKTOB U JIUTEPATYPHBIX HCTOYHUKOB, ITOATOTOBKA K MMPAKTUYECKOMY
3aHaTHi0. OnpeeeHre 2JIEMEHTOB U UX CBOMCTB IO 3JICKTPOHHBIM KOH(DUTYparusam

OK 02

Paszngea 2. XumMmunu

eCKHe peaKknuu

14

Tema 2.1. Tunel

OcHOBHOe coepxkaHmne

XUMHUYCCKHUX

Teopernueckoe 00yueHnue

peaxkuui

Knaccudukanuys u TUIIBI XUMUYECKUX PEAKIUN ¢ y4acTHEeM HEOPraHUYECKHUX BEIECTB.
CocraBnenue ypaBHEHHM peakIlfii COeTMHEHNs, Pa3I0KEeHUs, 3aMeIleHus], 0OMeHa, B T.4.
pEaKUM TOPEHUS, OKUCIIEHUSI-BOCCTAHOBJICHUSL.

VYpaBHEHUsI OKUCIICHHUSI-BOCCTaHOBIICHHS. CTeneHb okucieHus. OKUCINUTEINb U
BOCCTaHOBUTENb. COCTABICHNE U YPABHUBAHUE OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakIuii METOJI0M AJIEKTPOHHOTO OanaHca. OKUCIUTETLHO-BOCCTAHOBUTENIHHBIC PEAKIIUN
B IIPUPOJIC, MPOU3BOJICTBEHHBIX MPOLIECCAX U KU3HEICSITEIHOCTH OPTraHU3MOB

IIpakTnyeckune 3aHATHS

OK 01
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IIpakTnueckoe 3anaTHe3 KonuuecTBEHHbIE OTHOIICHHS B XUMHH. (OCHOBHBIE
KOJINYECTBEHHBIE 3aKOHBI B XMMHUHM W PACUYEThl MO YPAaBHEHUSM XUMUUYECKUX PEaKIIHUM.
Mo:b KaKk eMHUIIA KOJIMYECTBa BellecTBa. MossipHas Macca. 3aKOHbI COXPaHEHHUS MacChl

Y 3Hepruu. 3akoH ABoraapo. Momsipablii 00beM razoB. OTHOCUTENbHAS TIOTHOCTh Ta30B. 2
Pacdersl 10 ypaBHEHUSIM XUMHUYECKUX PEaKIUN C HCIOJB30BAHUEM MACChl, 00beMa
(HOpMaJIbHBIC YCIIOBHSI) Ta30B, KOJMYECTBA BEIICCTBA
CamocrosiTtesibHasi paboTa
[TogrotoBka K MPaKTUYECKOMY  3aHATHIO. CocraBieHue  OKHCIHTEIBHO- 3
BOCCTAHOBUTEIBHBIX PEAKIUN 110 AJITOPUTMY.
Tema 2.2. OcHOBHOe conepxkanmne 4 OK 01
Onekrponutnyec | Teopernyeckoe ooydeHue 2 OK 04
Kast TUCCONUalMs |Teopust 3NEKTPOJIUTAYECKOW Juccorranuvu. HWOHBIL. DIJIEKTPOIUTHI, HE3JIECKTPOJIHUTHI.
Y MOHHBIN 00MeH |Peakiin nonHoro oomMena. CocTaBiieHHE Peakinii HOHHOTO 0OMeHa IMyTeM COCTABICHHS 2
WX MOJIHBIX U COKPAIIEHHBIX HOHHBIX YpaBHeHUI. KUCI0THO-OCHOBHBIEC peaKIuu. 3aJaHusl
HA COCTABJICHUE MOHHBIX PEAKIUN
JlaGopaTopHble 3aHATHS 2
JlaGopaTopHas 3ansitue Nel “Turbl XUMUYECKUX pEAKIIUNA .
Nccnenoanue TUIOB (1O COCTaBY M KOJIMYECTBY MCXOJIHBIX U 00pa3YIOIIUXCS BEIIECTB) 9
U IPU3HAKOB XUMUYECKUX peakiuii. [[poBenenre peakiyii HOHHOTO 0OMeHa,
ONpEeIeJICHUE CPEIbl BOJHBIX PACTBOPOB. 3aJaHUsI HA COCTABJICHUE MOHHBIX PEaKIUui
CamocrosiTesibHas padoTa 5
[IpopaboTka KOHCIIEKTOB U JTUTEPATYPHBIX HICTOYHUKOB, MTOATOTOBKA K KOHTPOJIBHOU
pabote. CocTaBlIeHHE peaKIMii HOHHOTO OOMEHa.
KourpoJuabHas
CrpoeHue BenecTBa U XUMUYECKUE PEAKIINU 2
pabora 1
Paznean 3. CrtpoeHue ¥ CBOMCTBA HEOPTAaHUYECKHUX BelIEeCTB 24
Tema 3.1. OcHOBHOe coepxkanmne 4 OK 01
Knaccudukanus, | Teoperuuyeckoe o0ydenue 2
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HOMEHKJIAaTypa u
CTPOECHHUE
HEOPTraHUYECKUX
BEILIECTB

[Tpeamet Heopraamdeckoit xumuu. Knaccudukarus Heopranndeckux BemiecTs. [Ipocteie
U CI0KHBbIE BenlecTBa. OCHOBHBIE KIJIACCHI CIIOKHBIX BEIIECTB (OKCUIbL, TUIPOKCHUIBI,
KHUCJIOTHI, COJIN). B3aMMOCBS3b HEOPraHMYECKUX BEIIECTB. ATpEraTHbIe COCTOSHUS
BemecTBa. Kpucrammueckue u amopdHbIe BemecTBa. THITH KPUCTATUTMYECKUX PEIIETOK
(aToMHas1, MOJICKYJISIpHASI, HIOHHAS, METAJUNINYECKasi). 3aBUCUMOCTh (DU3UIECKUX CBOMCTB
BEIIIECTBA OT TUIA KPUCTANTMYECKON PEIIETKU. 3aBUCUMOCTh XUMHUYECKONH aKTUBHOCTHU
BEIIECTB OT BHJIa XUMUYECKOM CBSI3U U TUIIA KPUCTALIMYECKON pemeTkh. [[pununHbl
MHOT000pa3usi BENIECTB

IIpakTnyeckune 3aHATHS

IIpakTnueckoe 3anaTue4dHomeHknaTypa HEOPraHUYECKUX BEMIECTB: HA3BAHUE
BEIIECTBA UCXO/I U3 UX XUMHUYECKON POPMYIIBI WIIH COCTABIEHUE XUMHUECKOU (POPMYJIIbI
UCXO/Is U3 Ha3BaHuA BellecTBa 1o mexayHapoanoi (MIOITAK) wiu TpuBnansHoi
HOMEHKJIaType.

Pemenne mpakTUyeckux 3aJaHuil MO Kiaccu(UKalyy, HOMEHKJIATYype M XUMUYECKUM
(dbopMyIaM HEOPraHUYECKHUX BEIIECTB PA3TUYHBIX KJIACCOB (YrapHbIH ra3, yrieKUCIbIi ras,
aMMUaK, TaileHas U3BeCTb, HeTallleHasi U3BECTh, MMUThEBAsl COJIa U JIPYTUX): HA3BIBATH U
COCTaBJISITH (POPMYJIBI XUMUYECKUX BEIIECTB, ONMPEACIIATh MPUHAJICKHOCTD K KJIaccy.
Nctounuku xumuyeckoit uHdopmaiuu (CpeacTB MaccoBoil nHdopmanuu, cetb MTHTEepHET
u apyrue). [louck nadopmaluu no Ha3BaHUsIM, UASHTUPUKATOPAM, CTPYKTYPHBIM

dbopmysiam

CamocrosiTesibHasi pabora

Cocranenue TabJUIbI: 3aBUCUMOCTh (PU3NYECKUX CBOMCTB BEIIECTBA OT TUIIA
KpucTaummuecko pemerku. CocTaBieHHE COOOIICHH Ha TeMY: OCHOBHBIE 00J1aCTH
MIPUMEHEHUSI HEOPTAHMYECKUX BEILIECTB, TPUBUAJIbHBIC HA3BaHUSI BEUIECTB.

OK 02
[1K1.1
I1K1.2

Tema 3.2.
dusuko-

OcHOBHOE coep:kaHue

Teopernueckoe o0y4enue

OK 01
OK 02
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XUMHUYECKHE
CBOMCTBA
HEOPTaHUYECKUX
BCIIECTB

Mertamibl. O6mue pu3ndecKue 1 XUMUYECKHe CBOWCTBA MeTa/IOB. CIOCOOBI TTOTyYCHHUS.
3HaueHUE META/VIOB M HEMETAJIOB B MPHUPOJIEC M KUBHEACATEILHOCTH YelOBEeKa U
opranu3MoB. Koppo3uss MeTayioB: BUJBI KOPPO3HUH, CIOCOOBI 3alUThl METALUIOB OT
KOPPO3HUH

Hemeramnpl. O0mme Qusnyeckne W XUMUYECKHE CBOWCTBA HEMETAIIOB. |HITHYHBIC
cBoiictBa HemetaiioB [V— VII rpynn. Knaccudukanus 1 HOMEHKIaTypa COCAMHEHUIM
HeMeTauioB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IPUPOJIE

XHUMHMYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTraHNYCCKNX BCIICCTB (OKCI/IIIOB,
T'MAPOKCHUI0B, KUCJIOT, COJICH U I[p) 3aKOHOMCpHOCTI/I B U3MCHCHUM CBOMCTB IMPOCTBIX
BCIICCTB, BOAOPOAHBIX COGI[HHGHHﬁ, BBICIINX OKCHUJOB U THAPOKCHUI0B

HpaKanecmle 3aHATHUA

IIpakTnueckoe 3ansitue SCoCTaBICHNE YPABHEHUN XHUMUYECKUX PEAKIUU C Y4aCTHUEM
MPOCTBIX M CIIOXKHBIX HEOPTAaHWYECKUX BEIIECTB: META/UIOB MU HEMETAIIOB, OKCHIOB
METAJIJIOB, HEMETAUIOB U aM(OTEPHBIX JIEMEHTOB; HEOPTAaHUUECKUX KUCIOT, OCHOBAaHUM
1 aM(pOTEPHBIX THAPOKCUIOB; HEOPTAHUYECKUX COJICH, XapaKTEPU3YIOIINX UX CBOWUCTRBA.
Pemenne nmpakTHKO-OPUEHTHUPOBAHHBIX TEOPETUYECKUX 3aJaHW HA CBOMCTBA, COCTAaB,
MOJy4YeHHe U 0e30MacHOe UCIIOIb30BaHUE BAXKHEHIITUX HEOPTAHUYECKUX BEIIECTB B OBITY
Y [IPAKTUYECKOU JIESITEIBHOCTH YEIOBEKA

CamocrosiTesibHas padoTa
[ToaroToBka pedepaToB UK Mpe3eHTAIIUN HA TEMY:

«Mertampl. PU3NYECKUE, XUMUYECKUE CBOMCTBA U UX UCIIOJIb30BAHUE B IPAKTUYECKOMN
NeATeILHOCTHY. « HeMmeTramnipl. @u3nueckue, XUMUYSCKHE CBOMCTBA U UX MCIOJIb30BaHHUE
B MPAKTUYECKOU AesTebHOCTIY. «Koppo3us MetaiioBy. «Mcnonb30BaHHEe METAIIIOB U
HEMETAJUIOB HA YKEJIC3HOU I0pOTre)

[1K1.1
I1K1.2

Tema 3.3.
N nentudukamus

OcHoOBHOE coaep:kaHue

JlaGopaTopHble 3aHATHS

OK 01
OK 02
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HCOPIraHU4YCCKUX
BCIICCTB

Jlaboparopuasi 3ansTue Ne2 «nentudukaiys HEOPTaHUIECKUX BEIIECTBY.
Pemienne skcrnepuMEHTaNBHBIX 3aad 10 XUMHYECKHMM CBOWCTBAM METAIUIOB U
HEMETAJIOB, 10 PACIIO3HABAHUIO U TOJIYYEHUIO COCTMHEHUN METAIIJIOB U HEMETAJIJIOB.

OK 04

Nnentudukaims HeOpraHUYECKUX BEIIECTB C MCMOJIb30BAHUEM MX (DU3UKO-XUMUYECKUX 2
CBOMCTB, XapaKTepHbIX KaueCTBEHHBIX peakiuil. KauecTBeHHbIE peakiuu Ha cyibdar-,
KapOOHAT- U XJIOPUJI-AHUOHBI, HA KATUOH aMMOHUS
KonTpoJsbHas .
CBolicTBa HEOPIaHUYECKUX BEILIECTB 2
pabora 2
Pasznen 4. CTtpoeHue 1 CBOMCTBA OPraHNY€eCKUX BeLIECTB 35
Tema 4.1. OcHOBHOE coep:KaHue 4 OK 01
Knaccudpuxkanus, | Teopernyeckoe ooyyenune 2 I1K1.1
CTpOCHME 1 [TosiBieHME M pa3BUTHE OPraHUYECKON XUMUHM Kak Hayku. [Ipenmer oprannyeckon [1K1.2
HOMEHKJIaTypa  |(xumuu. MecTo 1 3HaueHUE OPTaHUYECKON XMMUU B CHCTEME €CTECTBEHHBIX HAYK.
opraHudecknx  |XMMHYECKOE CTPOEHUE KaK IOPSAOK COCIMHEHHsS aTOMOB B MOJIEKYJIE COIVIACHO HX
BEILECTB BAJICHTHOCTH. OCHOBHBIE TMOJOKEHUS TEOPUM XUMHUYECKOTO CTPOCHMS OPraHUYECKHUX
coenuHeHud A.M. bytnepoBa. VYriepoaHbII CKEJIET OPraHWYECKOW MOJIEKYJIBI.
3aBUCHUMOCTh CBOWCTB BEIIECTB OT XMMHYECKOTO CTpOEHUs Moyekyid. M3omepus u 2
MU30MEDBL.
[lonsitue o ¢QynHkunoHansHOM rpymnme. Pagukan. [lpuHuunel — knaccuuKkamuu
OpraHMYeCKUX  COEIMHEHMI. MexayHapoaHas  HOMEHKJIATypa W [PUHLUIIBI
HOMEHKJIaTypbl OpraHMuecKux coeAuHeHui. [lonsaTue 06 a30TconepKalumx COeMHEHMSIX,
OMOJOrMYeCKH aKTUBHBIX  BellecTBax (yrieBojax, Kupax, Oenlkax W Ap.),
BBICOKOMOJIEKYJISIPHBIX COEIMHEHHSIX (MOHOMED, NOJUMEDP, CTPYKTYPHOE 3BEHO)
IIpakTH4yeckue 3aHATHSA 2
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IIpakTHyeckoe 3anaTHe6 HoMmeHKIaTypa OpPraHMYECKMX COEIWHEHUN OTIEIbHBIX
KJIaCCOB (HACBILLICHHbIC, HEHACBIIICHHBIE M apOMaTHYECKHUE YTJIEBOAOPOABI, CIHUPTHI,
(eHOJIBI, aJIbAETubl, KETOHbI, KapOOHOBbIE KHUCIOTHI U Jp.) CocTaBi€HHE MOJIHBIX U
COKpAIEHHBIX CTPYKTYPHBIX (DOpPMYJT OpPraHMYECKHUX BEILECTB OTIEJIBHBIX KJIACCOB,
UCIIOJIb3ysl UX Ha3BaHMs [0 CUCTEMATHYECKON M TPUBMAJIbHOW HOMEHKIATYpEe (ITUIIEH,
alleTWJIeH, TJIMUEpUH, (PeHoid, (opManbIeruj, YKCycHas KHCIOTa, MIMLIMH). PacueTs
npocTeiei GopMyJibl OpraHu4eCKOr MOJIEKYJIbI, HCXO/I U3 AJIEMEHTHOrO cocTaBa (B %)

CamocrosiTesibHas padoTa
[IpopaboTka KOHCIIEKTA, U3yYEHUE OCHOBHBIX TOJIOXKEHHUN TEOPUH OPraHUYECKUX
coenuHenuid. [ToAroToBka K nmpakTuueckoi padbore.

Tema 4.2.
CBoiicTBa
OPTaHUYECKUX
COEeINHECHUN

OcHOBHOe coxepxkanmne

12

Teopernueckoe 00yuenune

DOU3NKO-XUMHUYECKME CBOWCTBA OPraHUYECKUX COCIMHECHUN OTHACIBHBIX KJIAacCOB
(ocobeHHOCTH KIacCU(PUKAIIMK U HOMEHKJIATYpbl BHYTPHU KJlacca; TOMOJIOTUYECKUH psi U
obmas (opmyna; umzoMepus; (PU3MUIECKHE CBOMCTBA; XMMHUYECKHE CBOMCTBA; CIIOCOOBI
TTOJTYUYCHHUS):

— TpeneNbHbIE YIIIeBOIOPObI (aJTKaHbl U IUKIOATKaHbl). ['opeHne MeTraHa Kak OJMH W3
OCHOBHBIX HMCTOYHHMKOB T€IJIa B TPOMBIIUIEHHOCTH W ObITy. CBOWCTBa MNPUPOIHBIX
YIJIEBOAOPOIOB, HAX0XKAECHUE B IIPUPOJAE U IIPUMEHECHUE AJIKAHOB;

— HempenenbHbIe (AJTKEeHbI, AJTKWHBI W alKAaJIUCHbI) U apOMaTHYECKHE YTIEBOIOPOJIBI.
I'openue aneTuneHa Kak HCTOYHUK BBICOKOTEMITEPATYPHOTO TUIAMEHHU ISl CBAPKU U PE3KHU
METAJIOB

— KHCIIOPOJICOIEpKAIlNE COeTUHEHUS (CTUPTHI U (PEHOIIbI, KAPOOHOBBIE KMCIIOTHI K 3(PUPHI,
alMbACTUABl U KETOHBI, XKHUPHI, YIIIEBOAbI). [IpakTrueckoe MpUMEHEHHE STHIICHTIIUKOJISA,
rmiepuHa, ¢penona. [Ilpumenenue hopmanpaeruaa, aeTaabAeTuia, YKCYCHON KUCIOTHI.
Mpl1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIOT. Morolue CBOMCTBA MbLIa

—  aszorcojepKamme — coeAuHeHus ~ (aMMHbI M aMUHOKHCIIOTHI, Oenkm).
BbICOKOMOJIEKYJIIpHBIE  COSAMHEHUS] (CMHTETHYECKHE ¢ OWOJOTHYECKH-aKTHBHBIC).

OK 01
OK 02
OK 04
IIKI1.1
I1K1.2
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MoHomMep, noJiuMmep, CTPYKTypHOe 3BeHO. llonmmmepu3zanms 3TUlIeHA KakK OCHOBHOE
HaIlpaBJIEHUE €r0 UCIOJIb30BaHUS.
I'eneTnyeckas CBsI3b MEXKy KJIaCCaMU OPTaHUYECKUX COCTMHEHUN

HpaKTH‘leCKHe 3aHATHUA

IpakTnueckoe 3ansaTue’7 CBOMCTBa OPraHMYECKUX COCJAMHEHUN OTMEJIBHBIX KJIACCOB
(TpuBHATBbHAS W MCXKAYHApOIHAs HOMEHKIIATypa, XHMHYECKHE CBOMCTBA, CIIOCOOBI
MOJYyYEHHUS ): MpeAeibHbIe (aIKaHbl U IUKJIOAIKAHbI), HEMpeAeIbHbIC (aJIKEHbI, AIKUHBI U
aJIKaJINCHBI) K aQpOMATHYCCKHUE YTIECBOIOPOIbI, CHUPTHI U (DEHOIIBI, KapOOHOBBIE KUCIOTHI
1 3QUPBI, aNnbACTHABl M KETOHBI, aMHUHBI W aMHUHOKHCIIOTHI, BBICOKOMOJICKYJISIPHBIC
CoeMHEeHHUA. 3aJjaHus Ha COCTABJICHHE YPAaBHCHUM XHMHYECKHX PEAKIHH C y4acTHEM
OPraHMYECKHUX BEIIECTB HA OCHOBAHUH HMX COCTAaBa M CTPOCHMS

HpaKanecxoe 3ansaTHe8 CocTaBlCHUE CXEM peaKuHﬁ (B TOM YHCJIC II0 ITPCAJIOKCHHBIM
OCII0OYKaM HpeBpameHHﬁ), XAPAKTCPUIYIOIIINX XHMHUYCCKHC CBOMCTBA OpPraHUYCCKHUX
COGIII/IHCHI/If/’I OTACIBHBIX KJIaCCOB, CITOCOOBI MX IMOJIYUYCHHUA W HA3BAHHC OPTraHHYCCKHX
COGIII/IHCHI/If/’I I10 TpHBHaHLHOﬁ HniIm MC)KI[YHapOI[HOﬁ CHUCTEMAaTHUYECKOM HOMCHKIJIATYPC.
Pemenue IMPAKTUKO-OPUCHTUPOBAHHBIX  TCOPCTHYCCKUX BaHaHI/Iﬁ Ha CBOMCTBA
OpPraHN4YCCKHX COCI[I/IHGHI/Iﬁ OTACJIBHBIX KJIaCCOB

JlabopaTopHas padora

JlaGopaTopHas 3ansitue Ne 3“[IpeBpalieHnss OpraHMYeCKUX BEUIECTB IIPU HATPEBAHUM .
[ToyuyeHue 3TUIEHA U U3yUYEHHUE €ro CBOMCTB. MoJenrpoBaHrue MOJIEKYJ U XUMUYECKUX
IIPEBPALEHUI Ha IPUMEpE 3TaHa, 3TUJICHA, alleTWIEHA U JIp.

21




CamocrosiTesibHas padoTa

Cocrasnenue Tadnauip « OCHOBHBIE KIIACCHI OPTaHUYECKUX COCTUHEHUM
[ToaroroBka cooO1ieHM Ha TeMY: «XUMHUS YTIEBOJOPOIHOTO ChIPhs U MO Oyay1ias
npodeccusn». «HedTh mpoaykTsl iepepaboTKny. « DTAHO: BETUYaMIIee 01aro win
CTpamrHoe 370». « MHOT0aTOMHBIE CITUPTHI M MOs Oy ayIiast mpodeccruoHampHast
NesATeNbHOCTDY. « CHHTETUYECKHE MOIOIITUE CPENICTBA: IOCTOMHCTBA M HEIOCTATKI.
«3HaueHue yriIeBOI0B B KU3HU UeloBekay. « [Tomumepsl. [lmactMacchl B OBITY».
«IIpumeHeHre MOJTMMEPOB Ha KEJIE3HOM 10pOre).

Tema 4.3.

N nentudukanus
OpraHHYECKUX
BEIIECTB, X
3HAYE€HUE U
IIPUMCHCHHE B
OBITOBOH U
MIPOU3BOJICTBEHH
OU IESATEIbHOCTHU
YyeJIOBeKa

OcHOBHOe conepxkanmne

Teopernueckoe o0yueHnue

buooprannueckue coenuHenus. IlpumeHeHne W OHOJIOTMYECKas POJIb YTJICBOJIOB.
OKwucIIeHnEe yTIIeBOJOB — HCTOYHUK SHEPTHUH KUBBIX OpraHu3MOoB. O0acTi MpUMEHCHHUS
aMuHOKHCTOT. [IpeBpamienusi 0eakoB MUK B opraHu3Me. buonormdeckne (yHKIHH
O0enkoB. buonormyeckne GyHKIUHA KUPOB. POib OpraHMYecKOd XWMHH B PEIICHUU
po0OIeM MUIEBOM 0€30I1aCHOCTH

Ponb opraHvueckoil XMMUK B PEHIEHUH MPOOJIEM SHEPreTHYECKOW Oe30MacHOCTH, B
Pa3BUTHUM MEIULMHBI, CO3JIaHUM HOBBIX MAaTEPUAIIOB, HOBBIX HCTOYHUKOB 3HEPIUU
(anmpTEepHATHBHBIE HICTOYHUKH 3HEprun). OnacHOCTh BO3JCHCTBHS Ha )KUBbIE OPTaHU3MBbI
OpPraHMYECKHUX BEUIECTB OTHENbHBIX KJIacCOB (yTJIEBOMOPOABI, CHUPTHI, (EHOJIBI,
XJIOPOPTraHUYECKUE IMPOU3BOJAHBIEC, ANBAECTUIABI W JIp.), CMBICI IOKAa3aTelsl NPEIeIbHO
JIOITY CTUMOM KOHIICHTPALINHU

JlabopaTopHbie 3aHATHS

OK 01
OK 02
OK 04
[1K1.2
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JlaGopaTopHnas 3ausitue Ned “Unentudukanuss opraHuueCKux COCIUHEHUN OTIIECIbHBIX
KJ1accoB”

Nnentudukanus OpraHMYeCKUX COCAMHEHUM OTHEIbHBIX KJIaccoB (Ha TIpuUMepe
aJbJCTHI0B, KpaxMaJlia, YKCYCHOM KMCJIOTHI, O€JIKOB U T.I1.) C UCIIOJIh30BaHUEM UX (DU3UKO-
XHMHYECKUX CBOMCTB M XapaKTEPHBIX KaUeCTBEHHBIX peakiuil. JleHarypanus Oeiaka mpu
HarpeBaHuM. l[BeTHBIC peakmuu OCNKOB. BO3HMKHOBEHHE aHAJTMTHYCCKOIO CHTHAJIA C
TOYKH 3pCHHUS XHUMHYECKHX TPOIECCOB IMPH MNPOTEKAHWHM KAadeCTBEHHOM peaKIlnH,
MO3BOJISTIOIEH UACHTU(DUIIMPOBATH TIPEIJIOKEHHBIE OPTraHNYECKUE BEIIECTBA

CamocrosiTesibHas paboTa
CocraBiieHME NPE3CHTALNN: 3HAYCHWE XHWMHUU B PEIICHUU DSHEPTETUYECKON U
MIPOIOBOJILCTBEHHOM MTPOOJIEMbI, BpE/l U M0JIb3a OPTaHUYECKUX BEIIECTB

Konrpoasuas CTpyKTypa U CBOMCTBA OPraHUYECKUX BEIICCTB
pabora 3 PYKTYP p
Pazten 5 Kunernueckne u TepMOAMHAMMYECKHE 3AKOHOMEPHOCTH NMPOTEKAHUA XHUMHMYECKHX
) peakuuii
CkopocTh OcHOBHOE coaep:KaHue OK 01
XUMHUYECKUX OK 02
. Teopernueckoe 00yueHnune
peaKiuu. [1K1.2
X UMITICCKOE CKOpOCTh pEaKIUM, €€ 3aBUCUMOCTb OT Pa3JIMUHbIX (DaKTOPOB: MPUPOJILI pearupyrommnx
paBHOBeCHE BEIIIECTB, KOHIICHTPAI[UU PEarupyroIuX BEIIECTB, TEMIIEPATYPHI U IJIOIIAAN PEaKIIMOHHON

MOBEPXHOCTH. TermoBbie dPEKThl XUMHUECCKUX PeaKIui. DK30- U IHIOTECPMHUUYCCKHE,
peaKiuu.

O6paTtuMocTh peaknuii. XUMHUYECKOEC PaBHOBECHE M €r0 CMEIICHHUE II0J JICHCTBHEM
pa3IMUHBIX (PaKTOpPOB (KOHIICHTpAIUS PEareHTOB WIJIM IPOJYKTOB PEaKIUH, JaBJICHHE,
TeMIeparypa) Jijis CO3/IJaHus ONTUMAJIbHBIX YCJIIOBUM MPOTEKAHUS XMMUUYECKUX MPOIIECCOB.
[Tpunnun Jle [latense

ITpakTHYeckue 3aHATHS

23




P IIpakTnueckoe 3ansaTne9 PeiieHne NpakTUKO-OPUEHTUPOBAHHBIX 33JJaHUI HA aHAJIU3 OK 01

(akTOpOB, BIUAIOMIUX HA U3MEHEHHE CKOPOCTH XUMHUYECKOW PEaKIMH, B T.4. C TIO3UIIHIA OK 02

AKOJIOTUYECKH 1EJIECO00Pa3HOTO TIOBEACHUS B OBITY U TPYIOBOM JESITEIHHOCTH B IEIIX K1.2

COXpPaHEHHUS CBOETO 3I0POBBS M OKPYKAKOIIECH TPUPOTHOM CPEIbL. 2

Pemenne npakTuKO-OpUEHTUPOBAHHBIX 331aHUK Ha MpuMeHeHue npuHnumna Jle-Illatense

JUISI HAXOXKIEHUSI HANPABJICHUSI CMEIICHHS PaBHOBECUS XMMHUYECKOW pEaKIMU U aHAIU3

(bakTOpOB, BIUAIOIIMX HA CMEIICHHE XMMHUECKOTO PABHOBECHS

CamocrosiTesibHas padoTa 2

[IpopaboTka KOHCIIEKTOB 3aHSITUH, MOJITOTOBKA K MPAKTUYECKOMY 3aHSITHUIO.
Pa3zpnea 6. PacTBoOpbI 6
Tema 6.1. OcHoOBHOe coaepxkaHue 2 OK 01
[TonsTue o Teopernyeckoe o0yuenune 2 OK 02
pacTsopax PactBopenune kak ¢uznko-xumuueckuid mnpouecc. PactBopel. CiocoObl NpUTOTOBIECHUS OK 07

pactBopoB. PactBopumocTth. MaccoBass 10Js8 pacTBOPeHHOro BemecTtBa. (CMbIca IK1.1

MoKa3aTessl MpPeaeiabHO JONMYyCTUMOW KOHIIEHTPALMM M €ro HMCIOJIb30BAaHUE B OLIEHKE IK1.2

AKOJIOTUYECKOI 0€30MMaCHOCTH.

[IpaBuia HKOJOTUUECKH 1€€CO00Pa3HOro MOBEICHUS B OBITY U TPYJAOBOM JAEATEILHOCTH 2

B LIEJSX COXPAHEHMSI CBOETO 3J0POBbA M OKPY’KAIOIIEH MPUPOTHON Cpeibl; ONAaCHOCTb

BO3JICCTBHS HA JKUBbIE OPTraHU3MbI ONIPE/ICTICHHBIX BELIECTB.

Pelenne npakTHKO-OpUEHTUPOBAHHBIX PACUETHBIX 3aJaHUI HA PACTBOPBI, UCIIOJIb3YEMbIE

B OBITOBOM U TPOU3BOJICTBEHHOU JEATEILHOCTH YEJIOBEKA

CamocrosiTesibHas paboTa 2

IIpopaboTka KOHCIIEKTOB 3aHsATHI. [Ipe3eHTalust pacTBOpbI HA KEJIE3HOM T0pore. 2
Tema 6.2. OcHoBHOe coJep:kaHue 2 OK 01
Hccnenosanue  |JIabopaTopHblie 3aHATHS 2 OK 02
CBOWCTB JlaGopaTopHuas 3ansitue Ne 5 «IIpurotoBieHue pacTBOpOBY. OK 04
pacTBOPOB [IpuroToBneHue pacTBOpPOB 3adaHHON (MaccoBOH, %) KOHIEHTpauuu (C MPAKTHUKO- 2 [IK1.2

OPUEHTUPOBAHHBIMU BOIIPOCAMHU) U ONIPEACIICHUE CPEIbl BOJHBIX PACTBOPOB.
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Pemienue 3a1a4 Ha IPUTOTOBJIEHHUE PACTBOPOB

IIpodeccnoHaILHO-OPUEHTHPOBAHHOE COlepP:KaHUe (CoAepKAHME NPUKJIATHOTO MOTYJIS)

Pasznes 7. Xumusi B ObITY M IPOU3BOJICTBEHHOM NeATeJIbHOCTH YeJI0BEeKa 9 OK 01
Xnmus B ObITYy 1 |OCHOBHOE CO/iepsKaHne 6 OK 02
POU3BOACTBCHH | Teopernyeckoe o0yyeHue 2 OK 04
On ICATCIBHOCTH | Hopejimmme moCTIKEHUS XMMHAIECKOM HAYKU U XUMHYECKOW T€XHOJOTuHU. Posib XuMum B OK 07
HCTI0BCKA 00ecreyeHnr 3KOJIOTMUECKOM, IHEPreTUYECKON U MUIIEBON 0€30MacHOCTH, Pa3BUTHH [IK1.1

MeauiuHel. [lpaBuna moucka W aHamM3a XUMUYECKOHM HHQOpMALMU M3 PA3THUYHBIX 2 MK1.2

MCTOYHHUKOB (Hay4yHasi ¥ yueOHO-HayuyHas JUTepaTypa, CpeICTBAa MacCOBOW HH(OpMALIHH,

ceth MHTEpHET)

IIpakTHYeckHe 3aHATHS

IIpakTnyeckoe 3anaTnel( Ilonck n aHaM3 KENCOB O MPUMEHEHUN XUMUYECKHX BEIIECTB

U TEXHOJOTHM ¢ y4yeToM OyAymied mnpoQecCHOHaIbHON NESITEIBbHOCTH IO TeMaM:

BAKHEWILIME CTPOUTENIbHBIE MaTepralbl, KOHCTPYKIIMOHHBIE MAaTepUaibl, KPACKHU, CTEKIIO,

KepaMHKa, MaTepHalibl JJis 3JEKTPOHHMKH, HAHOMAaTepuasbl, TEKCTUJIbHBIE BOJIOKHA, 4

HMCTOYHMKU SHEPrud, OPraHuyecKHe U MUHEpaIbHbIE YAOOPEHMs, JIEKapCTBEHHBIE

BCIIIECTBA, OBITOBAs XUMHUS.

IpakTnueckoe 3ausituell3amura: IlpencraBineHue pe3ynbTaToB pPELICHUS KEMCOB B

(dopMe MUHH-IOKJIaa C MPE3CHTALNEN

CamocrosiTesibHas padoTa

Cocrapnenue npe3eHTauui : «XuMus yrieBoAOPOJIHOIO ChIPbs U MOs Oyayias 3

npodeccusy». «HaHOTEXHONOTUU B XUMUW», 3HAUEHUE XUMUU U1 MOeH Oy Ty1ien

npodeccun.

IIpome:xyTouHas arrecTanud no Aucuuminie (qudpPepenuupoBanubiid 3a4et() 2

Bcero 105
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3. YcaoBus peaju3zanuy NporpaMmsl 001meo0pa3oBaTeJbHON AUCHUIITIMHBI

3.1. TpeOoBaHusi K MUHUMAJbHOMY MATEPHAJIBLHO-TEXHUYECKOMY 00eCIe4eHUI0

Jl1st peanuzanuy nporpaMMbl TUCHMUILIMHBI TOJKHBI OBITH TPETYCMOTPEHbI
CJIeyIolre CreluaIbHbIe TOMEIEHUs: YUeOHbII KaOMHET XUMHUH U/WIIA y4eOHON
XUMHUYECKOH J1abopaTopuH.

O6opynoBanne y4eOHOro kKaduHeTa (HATJISIAHbIE TOCOOUSI): HAOOPHI
HIAPOCTEPIKHEBBIX MOJIETIEH MOJIEKYJI, MOJEIN KPUCTAINIMYECKUX PEIIETOK,
KOJUIEKLIUU TPOCTHIX U CIOKHBIX BEIIECTB U/UIIM KOJUIEKIIMH MTOJIMMEPOB; KOJIICKITUS
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-MPe3eHTEpP AJIsl MPE3ECHTALUMI.

O6opynoBanue JsadopaTopuu U padounx MecT JJadOpPaTOpHu: MEH3YPKH,
MUTETKU-KaNeIbHULIBI, TEPMOMETPBI, MUKPOCKOIL, JIYTIbl, TPEAMETHBIE U TIOKPOBHBIE
CTEKJIa, TUTAHILIETHI JIJISl KaleJbHbIX peakiui, pruiibTpoBaibHas Oymara, IpOMBIBAJIKH,
CTEKJISIHHbIE TPOOUPKH, pE3NHOBBIE MTPOOKH, POHAPUKH, HAOOP PEAKTUBOB,
CTEKJISIHHBIE TTAJIOYKHU, IITATUBHI JJIs1 TPOOMPOK; MEPHBIE IIMJIMH]IPBI, BOPOHKHU
CTEKJISIHHBIE, BOPOHKHU JienuTeNbHbIe InHapudeckue (50-100 mut), cTynku ¢
necTukoM, (aphopoBbI€ YAIIKH, TUHLIETHI, PUIBTPHI OyMaXKHbIE, BaTa, MapJs,
YacOBBIE CTEKJIA, ANEKTPOITUTKH, 1a00paTOPHBIE IITATUBBI, CHUPTOBBIE TOPEIIKH,
CIIUYKH, TPUOOP AJIs MOJyYEHUs Ta30B (WK MPOOUPKA C Ta300TBOAHOM TPYOKOIA),
JepKaTenu A NpoOUpPOK, CKIISTHKH JIJIsl XpaHEHUs PEaKTUBOB, Pa3/IaTOUHbIE JIOTKH;
xumudeckue crakansl (50, 100 1 200 Mi1); MIMaTeau; MUHIETHI; TUTCIbHBIE IITUIIIIBI;
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 TUuTpoBanus (50 u 100 mi1); MHAMKATOPHBIE TTOJIOCKH 11715 onipeneneHus: pH
Y CTaHJlapTHas UHANKATOpHAs LIKaJla; YHUBEPCAIbHbIN UHAUKATOP; NUneTku Ha 1, 10,
50 M (umu go3atopsl Ha 1, 5 u 10 Mu1), OIOpeTKU JIsl TATPOBAHUS, METUITUHCKHE
mmpuiibl Ha 100—150 My, maGopaTopHbie W/WIN aHAIMTUYECKUE Bechl, pH-MeTphl,
CYIIUIIBHBIN mKad, U Ap. TabopaTtopHOe 000pyI0BaHNE.

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

UH(OPMAIMOHHBIE PECYPCHI, PEKOMEHJOBAaHHBIE 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: U3narensctBo FOpaiit, 2022 — 507 c.

4 Xumus: yueOHUK JJi cpeiHero npodeccuoHaibHoro oopazonanus / FO. A.
Jle6enes, I'. H. danees, A. M. I'ony6es, B. H. [llanosan; mox o6melt penakuumeit I'. H.
daneeBa. — 2-¢ u3j., nepepad. u gorn. — Mocksa: U3narensctBo 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. Permaem 3agaun mo xumun
camocTosTeNbHO: yueOHoe mocodue / H. 10. YUepnukosa, E. B. MemepskoBa — CaHKT-
[TerepOypr: Jlans, 2022 — 328 c.

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

4 Kamyctuna A. A., Xansuenko . I'., JIubanos B. B. O6mas n Heopranudeckas
xumus. [paktukym / A. A. Kanyctuna, U. I'. Xanbuenko, B.B. JIubanoB — Cankr-
[TerepOypr: Jlans, 2020 — 152 c.

5.'abpuensa O.C. Xumwms: yueb. mug 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,
OHIIUKJIIOIICIUN.

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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Cucrema TUCTaHIIMOHHOTO OOyUY€HHUsI, HallpaBJieHHAs B MIEPBYIO O4Yepe/b Ha
IIOArOTOBKY K OJIMMIIMAJaM BCEX YPOBHEU — OT LIKOJIBHBIX 10 MeXayHapOIHOM.
CailTcoepKUT OrpOMHOE KOJIMYECTBO 3aa4, CTPYNIIMPOBAHHBIX KaK IO TEMaM, TaK U
o onuMmmnuagaM. [1o BceM OCHOBHBIM pa3zjiesiaM XUMUH NPUBEIEH TEOPETUUECKUN
MaTepuall U pa3o0paHbl pElICHUs] TUMTOBBIX 3a/a4.

CBOMCTBAX XMMHUYECKHUX DJIEMCHTOB.

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

6.http://gotourl.ru/7180 (https://www.lektorium.tv) Hexkommepueckuii Caiit

OHJIaltH-00pa30BaHus, 00pPa30BATENbHBIX KypCOB M BUACOIEKIIHM TSI IIKOJIBHUKOB,
CTYJIEHTOB M yuuTelIed. ECTh HECKOIBKO KypCOB 110 XUMHUH.

7.http://vww.xumuk.ru CaiiT 0 XMMHHU: KJIaCCUYECKHE YUCOHUKH, CIIPABOYHHUKH,

SHUUKJIOINEINH, IOUCK OPTaHUYECKUX U HEOPTaHUYECKUX PEaKIINil, COCTaBICHUE
YPABHEHUM pEeaKIUu.

JAUCHUITIIMHbI

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

4. KOHTPOJIb U OICHKA PE3yJbTaTOB OCBOCHUS OﬁﬂleﬂﬁpaCiOBaTeJILHOﬁ

KOHTpOJIB " OLICHKA pC3YyJIbTATOB O6y‘{€HI/I$I OCYHICCTBIIACTCA IIPCIIOAABATCIICM

B IIpOII€CCE MPOBEACHUS MPAKTUYECKUX 3aHATUI U JaOOpaTOPHBIX padoT,
TECTUPOBAHMUS, @ TAKXKE BBIMOJHEHUS O0YyYaIOIIUMUCS WHIUBUIYAJbHBIX 3aJIaHUM,
IPOEKTOB, HccleqoBaHui. Pe3ynbTaTel 00y4eHHUs ONPEAENSIOT, 4TO 00yYaronrecs
JIOJKHBI 3HaTh, TOHUMATh U IEMOHCTPHUPOBATH O 3aBEPILICHUH U3YUCHUS

JTUACIUTLIAHBL.
st dopMupoBaHusi, KOHTPOJIS U OLEHKU PE3yIbTaTOB OCBOCHUS YueOHOM

JUCUUIUIMHBI UCIIONB3YETCSl CUCTEMA OLIECHOYHBIX MEPOIPUSATUI, TIPEICTABIIAIONIAS
co00l KOMILIEKC Y4eOHBIX MEPOIPUSITHI, COTIACOBAHHBIX C PE3yJIbTaTaMU O0YyUYECHUS
u chopmynupoBanHbix ¢ yaeToM @I'OC COO (nmpeamMeTHbie pe3yabTaThl 110

muctumunae) u GI'OC CIIO0.
OK/TI T
Ne Monyas/Paznen/Tema | Pe3yabTar 00yueHust HITb! oueHqu:, ™
K MepONpUATHH

OcHOBHOE coep:KaHue

Pa3zgena 1. OcHOBBI
CTPOEeHHUs BellecTBa

DopMyJMpPOBaATH
0a30BbIe NOHATHUA U
3aKOHbI XUMHH
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OK/II

THunol oeHOYHBIX

Ne Monyas/Pasznen/Tema | Pe3yabTaT 00yuyeHust .
K MepOoNnpUATHH
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.
CTENIECHBIO OKUCIIEHUsT  |2. 3ajauu 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

BJIEKTPOOTPHULIATEIILHOCTh
Y CPOJICTBO K BJICKTPOHY
XAUMHUYECKHUX DJIEMEHTOB B
COOTBETCTBUE C X
3JIEKTPOHHBIM CTPOCHUEM
1 MOJIOKECHHUEM B
IIEPUOIUYECKON CUCTEME
XUMHUYECKHUX AJIEMEHTOB
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
MIOJI0KEHHEM
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.

30




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
WU3MEHEHHS KUCITOTHOCTH
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»

31




OK/II

Monyas/Pa3znen/Tema

PesyabTaT 00y4yeHus

THunol oeHOYHBIX
MepONPUATHH

3.1

OK 01
I1K1.1
I1IK1.2

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
bopMyIBl 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
peleTKn

3.2

OK 01
OK 02
[1K1.1
I1K1.2

Du3nKo-XUMHUYECKHUE
CBOMCTBA
HEOPraHUYECKUX
BCIECCTB

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

1. Tect «OcobeHHoCTH
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,
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OK/II

Monyas/Pa3znen/Tema

PesyabTaT 00y4yeHus

Tunsl oleHOYHBIX
MepONPUATHH

HEMETAJIOB U
aM(OTEPHBIX DJIEMECHTOB;
HEOPTaHUYECKUX KUCIOT,
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
[IK1.1
I1K1.2

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
[IKI1.1
IIK1.2

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
I1K1.2

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 MepOoNnpUATHH
UJICHTH(PUKAITUN B OBITY H
MIPOMBIIIICHHOCTH.
2.JIabopaTopnas pabdora:
“Unentudukarus
OpTraHUYECKUX
COEIMHEHUN OTAEIbHBIX
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
[IK1.2 |[paBHOBecHe 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
[IK1.1 pacTBOPOB.
I1K1.2
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OK/II

Tunsl oleHOYHBIX

Ne Monyas/Pasznen/Tema | Pe3yabTaT 00yuyeHust .
K MepOoNnpUATHH
2. IIpakTuko-
OpHEHTHUPOBAHHBIC
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
K1.2 HMCTUHHBIX PACTBOPOB  |pacTBOpPOB”
Il | IIpodeccuoHanbHO-OPUEHTHPOBAHHOE COJeP:KaHUE (CoAepKAHUE TPUKJIATHOTO
MOIYJIs1)

7 Pa3gen 7. OueHnuBarthb 3amuTra Keiica (¢ yueTom
Xumus B ObITY U NMocCJaeACTBHUS ObITOBOM |Oyay1ue
NPou3BOACTBEHHOI U MPOM3BOJCTBEHHOI |MPodeccHOHATbHOM
NesiTeIbHOCTH eI TeJIbHOCTH eI TeJIbHOCTH)
qeJI0BeKa yeJI0BeKa ¢ MO3uIui

IKOJIOTHYECKOMN

0e30macHOCTH
OK 01 |Xumus B ObITY U OueHuBath Keiic (¢ yaerom Oyaymien
OK 02 |1pon3BOACTBEHHOM MOCJIENICTBUSI OBITOBON  podheCcCHOHANTBHON
OK 04 |1€ATEIBHOCTH YEII0BEKA [M TIPOU3BOJICTBEHHON | €ATETLHOCTH)
OK 07 AEATENbHOCTH HeNloBeKa Bov:«:MonchIe TEMBI

C TIO3UITUH KEHCOB:
HKL.1 AKOJIOTUYECKOU 1. IToTennenue kinmara u
TK1.2 0e30macHOCTH BBICBOOOKIEHUE Ta30BBIX

THIPATOB CO JTHA OKEaHa.
2. bynyuiue maTepuanbl
JUIS aBHA-, MAIIMHO- U
MPUOOPOCTPOCHHUS.

3. HoBble MaTepuabl 11
COJIHEUHBIX OaTapei.

4. JIekapcTBa Ha OCHOBE
PaCTUTEIIbHBIX
IIperapaToB
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