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1. HACHHOPT PABOYEHN MTPOI'PAMMBI YYEBHOM JIJMCIIUTIJINHBI
OVYIIL.10 XUMuUs
1.1.006aacTh npuMeHeHus: padoueil MporpaMmMbl

Pabouast nmporpamma y4eOHON NUCHMIUIMHBI MPeIHA3HAUYCHA I W3YYCHUS
XUMHH B TPO(ECcCHOHATBHBIX 00pa30BaTEIbHBIX OpPTaHHU3AIMIX, PEATU3YIOIIUX
oOpasoBaTelbHYI0 MpOorpaMMy cpeaHero oOmero oOpa3oBaHHMS B Mpeaenax
OCBOEHHSI OCHOBHOW TmpodeccroHanbHOil o0pa3oBaTenbHO mnporpammbl CIIO
(OIIOIT CIIO) na 0a3e OCHOBHOrO OO0IIEr0o 00pa30BaHMsS TMpPHU TMOJATOTOBKE
KBIM(DUITMPOBAHHBIX PabOYUX, CIYXKAIIUX, B COOTBETCTBUHM C TPEOOBaHUSIMU
®OI'OC cpemnero ob6mero oOpa3oBaHMs, MPEIBIABISIEMBIX K  CTPYKTYPE,
COJICP’KAHMIO U Pe3yJIbTaTaM OCBOCHMS y4EOHOU TUCUUIIITUHBI « XUMHUSD.

PaGouast mporpamma yueOHOM MUCIMIUIMHBI MOKET OBITh HCIIOJNB30BaHA B
JIOTIOTHUTENILHOM NMPO(GECCHOHAIBHOM 00pa3oBaHUU (B MPOrpaMMax IMOBBIIICHUS
KBATU(UKALUA U TEPENOArOTOBKH), M TPOPECCHOHANBHON MOATOTOBKE IIO
npodeccun 21.01.10 «PeMOHTHHUK TOPHOTO OOOPYIOBaHH» MEXaHU3MPOBAHHOMN
CBapKH (HAIUIaBKH))».

1.2. Mecro AUMCHUIUIMHBI B CTPYKType OCHOBHOM mnpodeccHoHaIbLHOI
o0pa3oBaTe/IbHOU NPOrPaAMMBI:

JucuumuinHa «XuUMUs» SBISETCS 4YacThl0 00S3aTEIbHOW MpeAMETHOU
obnactu «EcTecTBEeHHBIE HAayKW», W3Yy4aeTcsi B OOIIEOO0pa30BaTEIILHOM IIHKJIC
yueoHoro mimana OIIOII CIIO c¢ yderom mnpoduns mnpodheccuoHaATbHOTO
oOpaszoBaHus. [(ucuMIuiMHA WMEET MEXIPEIAMETHBIE CBS3M C JAUCHUIUIMHAMU
00111e00pa30BaTeIbHOIO W 00IMIENPO(ECCHOHATBHOTO IUKIOB, a TaKXke ¢
MEeXAUCIUTUTMHAPHBIMEU Kypcamu (nanee — MJIK) npodeccronansHoro mukia.

OO6mieoOpa3zoBaTenbHas IUCHUIUIMHA «XUMUS» SBISETCS 00s3aTEIbHOM
4acThi0  0011e00pa30BaTEILHOTO IMKIA 00pa30oBaTENbHONW MPOTpaMMbl B
cootBercTBUU ¢ DPI'OC CIIO mo mpodeccun 21.01.10 «PeMOHTHHK TOpPHOIO
000py/10BaHMS MEXAaHU3UPOBAHHON CBapKHU (HAIUIABKH))».

1.3. Heaun u mianupyembie pe3yibTaThl 0CBOCHUS JUCHHUIIMHBI:

DopMHpPOBAaHUE Y CTYAEHTOB XMMHUYECKOH COCTABIISIOLIEH €CTECTBEHHO-
HAay4YHOM KapTHHbI MHUpa KAaK OCHOBBI NPUHATHSA PELICHWHA B J>KU3HEHHBIX U
IPOM3BO/ICTBEHHBIX CUTYaIUsX, OTBETCTBEHHOI'O IIOBEJICHUS B IPUPOJHOMN Cpeie.

3amayn JUCIUIUIMHBI:

— c¢opMUpOBaTh IOHUMAaHUE 3aKOHOMEPHOCTEN MPOTEKaHUs XUMUYECKUX
IIPOLIECCOB U SIBJIEHUU B OKPYXKAIOIIEH Cpele, HETOCTHOW HAYyYHOU KapTUHBI MUPA,
B3aMMOCBSI3U U B3aMMO3aBHCUMOCTH €CTECTBEHHBIX HAYK;

— pa3BUTh YMEHHS MPOBOJIUTH PACUYETHl MO XUMHUYECKUM (opMylIaM U
YPaBHEHUSM XUMHUYECKMX peakluil, IUIaHUpOBaTb U  HHTEPIPETUPOBATH
pe3yNbTaThl XUMUYECKUX KCIIEPUMEHTOB,

— cdopMUpPOBaTh HABBIKM MPOBEACHUS XMMHUYECKHUX SKCIIEPUMEHTAIbHBIX
UCCIIEIOBAaHU C COOJIIOJIEHUEM MPaBUJI 0€30M1aCHOr0 0OpAIEHHUs C BEIIECTBAMU U
1a00paTOpHBIM 000PYI0BAHUEM;



— Ppa3BUTh yYMEHHUS  AHAIM3UPOBATH, OLICHWBATh, IPOBEPATH  Ha
JIOCTOBEPHOCTh M 0000111aTh HH(DOPMAIIUIO XMMHUYECKOT0 XapaKTepa U3 pa3InyHbIX
HCTOYHUKOB;

— cdopMHpOBaTH  yYMEHHUS  IPOTHO3MPOBATH  IOCICJACTBHS  CBOEH
NEATeTbHOCTA M XUMHUYECKUX MPUPOAHBIX, OBITOBBIX W MPOU3BOJICTBEHHBIX
IIPOIIECCOB;

— copMHUpOBaTh MOHMUMAHHUE 3HAYUMOCTH JOCTHXKEHUN XHUMHYECKOUN
HAYKH M TEXHOJIOTUH IS Pa3BUTHS COIMATBLHOMN 1 MTPOM3BOJICTBEHHOM cdep.

[IpakTrueckas TMOATOTOBKAa BKIIOYAaeT B ce0S TPUKIAIHOW MOIYIb
npodeccroHaIbHO-OPUEHTUPOBAHHOTO COACPIKAHUS.



OcBoeHune cojfepkanusi y4eOHOro mnpeaMera «XUMUSDY
pesynbTatoB B coorBerctBUun ¢ ®I'OC COO

MEXaHU3UPOBAHHOW CBapKH (HAIUIABKH))»:

o0ecrieunBaeT JOCTHKEHUE CTYACHTaMU CIIEIYIOIINUX
c yuerom OI'OC CIIO 21.01.10 «PeMOHTHUK TOpHOTO OOOPYIOBaHUSI»

Koa n
HaNMEHOBaHHe
(popmupyembIx
KOMIIETEHIUH

Ilnanupyemble pe3yabTaThl 0CBOEHHS UCHHUILIMHBI

Oo01mme

JAucuunianHapHbie

OK O1. Beibupats
CrocoObl peieHus
3amaqy
npodeccuoHaIbH oM
JeSATEIIbHOCTH
MIPUMEHHUTEIBHO K
pas3In4IHbIM
KOHTEKCTaM

B yacTu TPpy10BOro BOCIIMTAHUS:

- TOTOBHOCTb K TpyAy, OCO3HAHHMEC ICHHOCTU MACTCPCTBA,
Tpynomooue;

- TOTOBHOCTH K aKTUBHOU NCATCIBHOCTHU TEXHOJIOTHYECKOU U
COIIMAJILHOM HAMpPaBJICHHOCTH, CIOCOOHOCTh MHHUIIMHPOBATH,

IUIAHUPOBATh W CAMOCTOSITEIBHO — BBINOJNHSATH  TaKylo
NesITeNbHOCTb;
- UWHTEpeC K pa3IuyHbIM cdepam npodecCuoHaTbHON
JIeSITEIbHOCTH,
OBaanenue YHHMBEPCAJIbHBIMH y4eOHbIMU

MO3HABATEJbHBIMH JIEHCTBUSIMU:

a) 0a30Bble JOrHYecKHe AelCTBHS.

- CaMOCTOSITENIbHO (OPMYITHPOBATH M  aKTyaJH3UPOBATH
mpodJieMy, paccMaTpHBaTh €€ BCECTOPOHHE;

- YCTaHABIIMBAThH CYIIECTBEHHBIN NMPU3HAK UM OCHOBAHUS JJIS
CpaBHEHWUS, KJaccu (PUKaIuu U 00001IeHus,

- ONpenessiTh IeJIM JEATEIbHOCTH, 3aJaBaTh MapaMeTpbl U
KPUTEPUU UX JOCTUKCHUS;

- BBIABJIATH  3aKOHOMEPHOCTH
paccMaTpUBAEMBIX SIBICHUSAX;

IMPOTHUBOPECUHUA B

- BHOCHUTb KOPPEKTHBBI B JEATEIbHOCTb, OIICHUBATH
COOTBETCTBHE PE3yJbTAaTOB I1IEJIAIM, OIICHUBATh PHUCKU
IOCJISACTBHI JESITCIbHOCTH,

- pa3BHUBaTh KPEAaTUBHOE MBIIUJICHHE TMPHU  PEIICHUH

KU3HCHHBIX MPOOIIeM

- BJAJETh CHUCTEMOW XUMHUYECKUX 3HAHUH, KOTOpas
BKJIIOYAET: OCHOBOIOJATAIOUINE TMOHATUA (XUMUYECKUU
9JIEMEHT, aTOM, 3JIEKTPOHHAas 000Jo0YKa aroma, s-, pP-, d-
DJIIEKTPOHHBIE  OpOWTaNM  aTOMOB, HMOH, MOJIEKYJa,
BAJICHTHOCTb, 3JEKTPOOTPULIATENILHOCTb, CTENEHb
OKHUCJICHMS, XMMHYECKas CBs3b, MOJIb, MOJISIipHas Macca,
MOJISIPHBI 00BEM, YTIIEPOAHBIA CKeneT, (PyHKIHOHAIbHAS
rpymma, paaukKaj, U30MEpHUsl, U30MEPbI, TOMOJOTHYECKUN
pan, TOMOJIOTH, YIJIEBOAOPOABI, KU CIIOPO/I - u
a30TcoNep)KalIie COCNUHEHUS, OMOJOTUYECKH AaKTHUBHBIC
BeulecTBa (yriaeBoAbl, XKUPbI, OEIKU), MOHOMEP, MOJIUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIDHBIE COEIUHEHUS,
KPUCTAJUINYECKAs] pEIIeTKa, TUIhl XUMHUYECKUX pEeaKIHi
(OKHCITUTENTLHO-BOCCTAHOBUTEIIBHBIC, 3K30- u
SHAOTEPMUYECKHE, pPEaKIMU HOHHOrO OOMeEHa), pacTBOp,
3EKTPOIMTHI, HE3JIEKTPOJINTHI, AIEKTPOJIMTUYECKAS
JUACCOLMALNSA, OKHCIUTENb, BOCCTAHOBUTEINb, CKOPOCTh
XUMHUYECKON peaKIni, XUMUIECKOE PaBHOBECHE), TEOPUU U
3aKOHBI (TEOPHUS XUMHUYECKOTO CTPOSHHUS OPraHHMYEeCKHX
BemectB A.M. bytiepoBa, Teopusi 3JIEKTPOIMTUYECKOU
qucconuanuu, nepuoandeckuit 3axkon JI.M. Menjaeneesa,
3aKOH COXpaHEeHUs Macchbl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUI SI3bIK XHUMHUHU, (PAKTOIOTUYECKUE CBEICHUS
O CBOWCTBax, COCTaBe, TOJYYEeHMH U O€30MacHOM
HCIIOJIb30BaHUU BaKHEHIIN X HEOpPraHUYeCKuX u
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0) 0a3oBble HcciIe0BaTEeIbCKUE IeHCTBYS:

- BJIAJIETh  HaBbIKAMM  Y4e€OHO-MCCIICIOBATEIbCKOH U
MPOEKTHOM JeATeTbHOCTH, HABBIKAMU Pa3peIIeHHs MpooeM;

- BBISBIIST MIPUYUHHO-CIICIICTBEHHBIE CBSI3U u
aKTyaJM3upOBaTh 3a/1a4y, BBIIBUTATh THIIOTE3Yy €€ PEIICHUS,
HaXOJWTh  apryMEHTBl Ui  JIOKa3aTelibCTBAa  CBOUX
YTBEPXKIECHUMN, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

- aHAJIM3UpPOBATH IIOJYUYEHHBIE B XOJE pEIICHHS 3a/Jauu
pe3yJibTaThl, KPUTHUYECKU OLEHUBATh HX JOCTOBEPHOCTb,
MIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBUSAX;

- yMeThb TMEpPEeHOCUTh 3HAHWUS B TIO3HABATEIbHYIO U
MPAKTUYECKYIO 00J1aCTH KUZHEACSITEIBHOCTH;

- yMETh HMHTErPUPOBATh 3HAHUSA W3 Pa3HBIX MPEIMETHBIX
obOacreii;

- BBIIBUTAaTh HOBBIE HJIEH,
MOAXO/IbI U PEIICHUS;

- CITIOCOOHOCTH UX MCIOJb30BAHMS B TT03HABATEIILHON U
COLIMAJIBHOM MPAKTHKE

npeajaratb OpUIMHAJIbHBIC

OpPraHWYEeCKUX BEUIECTB B OBITY U
JIEATEIIbHOCTH YEJI0BEKA;

- YMEThb BBISBIISITh XapaKTE€pHbIE MPU3HAKU U B3aUMOCBS3b
M3YYEHHBIX TOHSATHUH, TMPUMEHSATh COOTBETCTBYIOIIHE
MOHATUA  TpPU  ONMCAHUM  CTPOEHUS U CBOMCTB
HEOPraHMYECKUX W  OpPraHMYECKUX BEIIECTB M  UX

HpCBpaHleHHﬁ; BEISIBJISITH B3aMMOCBSI3b XHUMHUUCCKUX 3HAHUH

MPaKTHYECKOM

C IIOHATHUAMU u npeaACTaBJICHUAMU Apyrux
CCTCCTBCHHOHAYYHBIX ITPEAMCTOB,
- YMCTb HCIIOJB30BATb HAMMCHOBAHUA  XUMHUYCCKUX

COCIMHEHUNM MEXIYHApOJHOIO COK3a TEOPETHYECKOW H
IPUKJIAJHON XUMUU U TPUBUAIBHBIC HA3BAHMS BaXKHEHIINX
BEUIECTB  (9TWJIEH,  aleTWeH, [JHIepuH,  (EeHo,
(dopmanbierus, ykCcycHas KHMCIIOTa, TJIMIUH, YrapHbIi ras,
YIIEKUCIBIA Ta3, aMMHaK, TallleHas M3BECTb, HerallcHas
U3BECTh, MUTHEBAsI COAA U APYTUX), COCTABIATH (OPMYIIBI
HEOPraHWYECKUX U OPraHUYECKUX BEUIECTB, YPABHEHUS
XUMHMYECKUX peakluil, O0BSICHATh UX CMBICT; TOATBEPKAATh
XapaKTEepHbIE XUMHUYECKHUE CBOIMCTBA BEILIECTB
COOTBETCTBYIOIIIMMHM  JKCIHEPUMEHTAaMHU W 3alHUCsAMHU
YPaBHEHHUM XMMUYECKUX PEAKLIMI;

- yMETb YCTaHaBJIMBAaThb IPUHAIIEKHOCTb H3YYEHHBIX
HEOPraHU4EeCKUX u OpraHUYECKUX BEILIECTB K
ONPENENCHHBIM  KJaccaM W TPYyNNaM  COCAUHEHHH,
XapaKTepU30BaTh HMX COCTaB W BaXKHEHIIME CBOMCTBA;
OIpeNeNsaTh BHUAbl XUMHYECKUX CBs3ed (KOBaJeHTHasd,
HOHHaA, MeTajlMdecKas, BO/IOPOJIHAS), THUIIBI
KPUCTAJUIMYECKUX PEHIETOK BELIECTB; Kiaccu(UUUpOBaThH
XUMHUYECKUE PEAKLUU;

- copMupoBaTh IMPEACTABIEHUSA: O MaTepHaIbHOM
€IMHCTBE MHpA, 3aKOHOMEPHOCTAX M II03HABAEMOCTHU
SIBJICHUW IIPUPOJBI; O MECTE€ U 3HAYCHUU XMMHHM B CHCTEME
€CTECTBEHHBIX HayK U €€ POJId B 00ECIeUCHUN yCTOWYNBOTO
pa3BUTHSl  YEJIOBEUYECTBA: B peuieHMH  npoliiem
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9KOJIOTUYECKOH, SHEPreTuY eCKON " ITAILIEBOM
0e30acHOCTH, B PAa3BUTHH MEIUIIMHBI, CO3/IaHUU HOBBIX
MaTepHaJioB, HOBBIX MCTOYHUKOB DHEPIrUH, B 00ECIICUECHUU
parMoOHAILHOTO TPUPOONOIL30BaHus, B (POPMUPOBAHUHU
MHUPOBO33pPEHHUSI W OOIIEH KYyJIbTYyphl UYENOBEKa, a TaKKe
JKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U IPUPOJHON Cpelie;

- BJAJEThb CHUCTEMOW XUMHMYECKHX 3HAHUW, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloNIfe MOHSITHS (JOMOJIHUTEIBHO K
crCcTeMe MOHATHI 6a30BOr0 YPOBHSI) - H30TOIbI, OCHOBHOE U
BO30YK/IEHHOE COCTOSIHHE aToMa, TMOpHUIn3anus aTOMHBIX
opbuTtaineii, xumuaeckas cBs3b ("T " u ", KpaTHBIC CBS3M),
MOJIIpHAsi ~ KOHUEHTpalus, CTPYKTypHas  ¢opmyra,
uzomepust (CTpyKTypHas, TreomeTpudeckas (LHC-TpaHC-
WM30MepuUsi), THUIBl XUMHYECKUX peakuuii (romMmo- U
reTepOreHHbIC, 00paTHMbIE M HEOOpaTUMBIE), PAaCTBOPHI
(MCTUHHBIE, AHUCHEPCHbIE CHCTEMbI), KPHCTAJIOTUIPATHI,
CTEIEHb IMCCOLMAIINU, SJIEKTPOJIN3, KPEKUHT, pPUPOPMHUHT);
TEOpPUH W 3aKOHBI, 3aKOHOMEPHOCTH, MHPOBO33PEHUECKHE
3HAHUS, JIGKANME B OCHOBE TMOHMMAaHUS NMPUYMHHOCTU H
CUCTEMHOCTH  XHMHYECKHUX  SIBICHUH,  COBpPEMEHHBIC
NpEICTAaBICHUSI O CTPOCHHWU BeElIeCTBAa HAa AaTOMHOM,
MOJIEKYJIIPHOM u HaJIMOJIEKYJIIPHOM YPOBHSIX;
NPEICTABIICHUSI O MEXaHW3MaX XHMHUYECKUX pEeaKIUid,
TEPMOJIMHAMMYECKMX M KHHETUYECKHX 3aKOHOMEPHOCTIX
UX NPOTEKaHUs, O XUMUYECKOM pPAaBHOBECHUM, UCIIEPCHBIX
cucreMax, (haKTOIOTMYECKHE CBEIEHUS O CBOMCTBAX,
coCTaBe, IIOJIy4deHUH M OE30MacHOM  HCIHOJIb30BAaHUU
BOKHEUIITNX HEOPraHWYECKUX M OPraHMYECKHUX BEIIECTB B
OBITY W TPAKTHYECKOM IEATETHHOCTH YEIOBEKA; OOMIMX
HAay4YHbIX MPUHLHIAX XUMHYECKOrO MPOU3BOJCTBA (Ha
npuMepe IMPOU3BOJACTBA CEPHOM KHCIIOTHI, aMMHUaka,
METaHOoJa, IepepaboTKu HePTH);

- YMETh MPOBOAUTH PACUETHI MO XUMUYECKUM (opMyJiaM U
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YPaBHEHUSM XMMUYECKMX pPEAKLUUH C HCIOIb30BAaHUEM
(U3MYEeCKUX BEIMYHMH (Macchl, 00beMa ra3oB, KOJIMYECTBA
BEILIECTBA), XapaKTepU3YIOINX BEIIECTBA c
KOJIMYECTBEHHOW CTOPOHBI: PAaCYeThl IO HaXOKICHHUIO
XMMHYECKOI (OpMyJIbl BEIIECTBA; pacyeThl Macchl (00beMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTA PEAKLHHU, €CIH OAHO U3
MCXOJIHBIX BEILECTB JIaHO B BUJIE PACTBOpA C ONpeeTeHHON
MaccoBOW Jl0JIell PacTBOPEHHOrO BeENIECTBA HJIM JIaHO B
u30bITKE (MMeEeT MpHMECH); pacueTbl MacCOBOH WM
00bEMHON 101K BBIXOZAa MPOAYKTA PEAKIMH; PaCUeThl
TenaoBoro A¢dd@exra peakmuii, OOBEMHBIX OTHOIICHHM
ra3os;

- YMEThb BBISBIIATH XapaKTEpPHBIC MPU3HAKH U B3aMMOCBS3b
U3yYCHHBIX MOHSATHH, MPHUMEHSATh COOTBETCTBYIOIIHE
HOHATUA  TpU  ONUCAHUU  CTPOEHHsI U CBOMCTB
HEOPraHMYECKMX W  OpraHMYeCKHMX BEIECTB U  HUX
IPEBPALICHUH; BBISBIATH B3aUMOCBS3b XUMUYECKUX 3HAHUN
C TIOHSATUSIMH M TIPEICTABICHUAMHU JPYTUX MPEAMETOB JUIS
Ooyiee OCO3HAHHOTO TIOHMMAHUS M OOBSICHEHHS CYIIHOCTH
MaTepHajJbHOTO €IWHCTBA MHpA; UCIOJIb30BATh CHCTEMHBIC
XUMHUYECKUAE 3HAHHS i OOBSICHEHHS M MPOTHO3UPOBAHUS
SIBJICHUH, UIMEIOIIIUX €CTECTBCHHOHAYUHYIO IIPUPOLY;

- yMeThb HCIOJB30BAaTh HAUMEHOBAHUS  XUMHUYECKHX
COCIMHEHHH MEXKIyHapOAHOTO COI03a TEOPETHYECKOH H
NPUKIaJHON XUMHM M TpPUBUAJIbHBIE Ha3BaHUS BELIECTB,
OTHOCAILIMXCSI K M3Y4YEHHBIM KJlaccaM OpraHMYeCcKUX H
HEOPraHMYECKUX COCTUHEHMH; MCI0Ib30BaTh XMMUYECKYIO
CHMBOJIUKY JUISI COCTaBJeHHUS (OpPMYyNT HEOPraHUYEeCKUX
BEILIECTB, MOJEKYJSIPHBIX W CTPYKTYPHBIX (pa3BEpHYTHIX,
COKpALIEHHBIX M CKEJNEeTHBIX) (OpMYyJl OpraHUYEeCKHX
BEILIECTB; COCTaBJIATh YPABHEHUS XMUMHUYECKMX PEaKIHUH U
pacKpbIBaTh ux CYIIHOCTb: OKHCIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIUI IOCPEICTBOM COCTABIICHHS
JJIEKTPOHHOTO OajlaHca 3TUX peakUui; peakuuil MOHHOIO
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oOMeHa MyTeM COCTaBJICHHUS HX TOJIHBIX U COKpAIICHHBIX
WOHHBIX YpaBHEHUMW, peakluid TUAPOJIh3a, pPEeaKIui
KOMIUIEKCO0Opa3oBaHus (Ha MpUMepe THAPOKCOKOMITIIEKCOB
IIMHKAa W QJIIOMUHUA); TOATBEPXKIATh  XapaKTEPHBIC
XUMHUYECKHE CBOWCTBA BEIIECTB  COOTBETCTBYIOIIUMH
SKCIIEPUMEHTaMH U 3alUCSIMH YPAaBHEHMM XHMHMUECKHX
peakLuii;

- yMeTh  KIAcCHPHUIMPOBATH  HEOpPraHUYECKHE U
OpraHMYecKue BeIlecTBAa M  XUMHUYECKHME  pEaKlMH,
CaMOCTOSITENIbHO BBIOMPATh OCHOBAHMS U KPUTEPUH IS
KJacCU(UKAIMM  W3Y4aeMbIX XUMHUYECKUX  OOBEKTOB;
XapaKTepru30BaTh COCTaB U BaXKHEWILME CBOMCTBA BEILECTB,
NPUHAISKANIMX K OMpPENeNIEHHBIM KJlaccaM M Tpynnam
COCMHEHUM (TMPOCTHIE BEIIECTBA, OKCHJIBI, THAPOKCHUIIBI,
COJIM; YTJIEBOJOPOJbI, MPOCThIE d(UPBI, COUPTHI, (HEHOIBI,
aNbJeruabl, KETOHBbI, KapOOHOBBIC KHUCIIOTBI, CJIOXKHBIC
3UpBHI, KUPBI, YTIEBObI, AMUHbI, AMUHOKHUCIIOTHI, OCJIKH);
MPUMEHSTh 3HAHUS O COCTAaBE W CBOMCTBAxX BEIIECTB IS
AKCIIEPUMEHTAIIbHON TIPOBEPKH THIOTE3 OTHOCHUTEIHLHO
3aKOHOMEPHOCTEH MPOTEKAaHNWs XUMHUYECKHX pEaKIuil Hu
IPOTHO3UPOBAHMS BOBMOXKHOCTEH UX OCYILIECTBIICHHUS,

- YMETbh XapaKTepU30BaTh JIEKTPOHHOE CTPOECHUE aTOMOB (B
OCHOBHOM U BO30Y)XJIEHHOM COCTOSIHUM) M HOHOB
XUMHUYECKUX 31eMeHToB 1 - 4 mepuonoB Ilepuomumyeckoit
cuctemsl J[.M1. MenpeneeBa n ux BaJeHTHbIE BO3MOXKHOCTH,
ucnoJib3ys moustus "s", "p", "d-anexTponHbIe" OpOUTANH,
JHEPreTUYECKUe YPOBHHU; OOBSACHATH 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XMMHUYECKUX DJIEMEHTOB U 00pa3yeMbIX
MMU COCTMHEHUM T10 TIEPHOaM U TPyIam;

OK 02. Ucnonp3oBaTh
COBpEMEHHEIE
CpelICTBA MOWCKA,
aHajm3a u

B o0Js1acTH HEHHOCTH HAYYHOT0 MO3HAHUSA:

- c(hopMHPOBAaHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO
COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH M OOILECTBEHHOU
OCHOBAHHOTO

MPAKTHUKH,

- yMeTh IUIAHUPOBATh M  BBIIOJHATH XUMHYECKUU
SKCIIEPUMEHT (TIpEeBpallleHUs] OPraHMYEeCKUX BEIIECTB MPU
HarpeBaHuM, MOJIy4YEeHUE 3TUJIEHA U U3YyUYEHUE €r0 CBOMCTB,
KaueCTBEHHbIE PEAKIMU HA aJIbJIETHU/IBI, KpPaXMaJl, YKCYCHYIO
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WHTepIpeTaluu
nHpopmanuu u
nH(pOpPMaIMOHHbIE
TEXHOJIOTHH JJIS
BBITTOJTHEHHS 337124
npodeccroHaIbHON
JeATebHOCTH

CIIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MecTa B
MOJIMKYJIBTYPHOM MHUPE;

- COBEpLICHCTBOBAHUE SI3BIKOBOM M YHMTATEIbCKOM KYJIbTYpBI
KAaK CpeJICTBA B3aMMOJCHCTBUS MEXIY JIIOABMU M NO3HAHUS
MUpa;

- OCO3HAaHHUC LICHHOCTHU H&y‘-IHOfI ACATCIIBHOCTH, T'OTOBHOCTH

OCYHICCTBIIATH MMPOCKTHYIO u HCCIICA0BATCIIBCKYHO
ACATCIIBHOCTh MHAWUBUAYAJIbHO U B I'PYIIIC;
OB.]'IaZ[eHI/Ie YHUBEPCAJIbHBIMHA y‘l66HbIMI/I

NMO3HABATEJbHbIMU € CTBUSIMU:

B) pa0doTa ¢ uHgopmanueii:

- BJIAJIETh HABBIKAMH TOJIy4CHHS MH()OPMAIIUU U3 HCTOYHUKOB
pa3HBIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBIISATh IIOUCK,
aHaJM3, CHUCTEMATH3alMI0 W HMHTEPHPETANi0 HHPOpMALUU
Pa3IMYHBIX BUJOB M (POPM MPEACTABJICHHS

- co3JaBaTh TEKCThl B Pa3IMUHBIX (opMaTax C y4eTOM
Ha3Ha4YCHHUS WHQPOPMALMM M IICJICBOM ayJAMTOPUHU, BBIOMpAs
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3yaTU3aIIHH;

- OIIEHUBAThH JOCTOBEPHOCTh, JISTUTUMHOCTh HHPOPMAIINH, €€
COOTBETCTBHE NMPABOBBIM U MOPAJILHO-ITHYECKUM HOPMaM;

- HCIOJIb30BaTh cpencTBa WH(OPMAITMOHHBIX u
KOMMYHUKAIIUOHHBIX TE€XHOJIOTHI B PEIICHHMH KOTHUTHUBHBIX,
KOMMYHUKATUBHBIX M  OpPraHU3allMOHHBIX  3a7a4  C
COOJTIOICHUEM TpeOOoBaHMI SPrOHOMHUKH, TEXHUKHU
0€30MacHOCTH, TUTHEHBI, PECypcoCOEpEeKEHUs, TMPABOBBIX M
ATHYECKUX HOPM, HOPM WH(OpPMAITMOHHON 0€301aCHOCTH;

- BJIAJICTh HAaBBIKAMH PACIIO3HABAHUS U 3aIUTHI HHPOPMAIIUH,
nH(pOpMaITMOHHON 6€301MaCHOCTH JIMYHOCTH,

KUCIIOTY; JeHaTypauusi OeJIKOB NpPU HAarpeBaHHUH, I[BETHbHIC
peakuuu O€NKOB; MPOBOAMUTH PEAKIMM HOHHOI'O OOMEHa,
OlpenensiTh Cpeay BOJHBIX pPACTBOPOB, KaueCTBEHHBIE
peakuu Ha cyibdar-, KapOoHAT- U XJIOPUA-aHUOHBI, Ha
KaTUOH aMMOHHS; pellaTh 3KCIIEpUMEHTANIbHbIC 3a7a4l 110
temaM "Meraiel" u "Hemeramibl") B COOTBETCTBUU C
NpaBWIAMH TEXHUKH O€30MacCHOCTH TpU OOpameHuu C
BELIECTBAMU u 71a00paTOPHBIM 000pyi0OBaHUEM;
IpeCTaBIATh PE3yIbTaThl XUMHUYECKOTO SKCIIEPUMEHTa B
¢dbopme 3anmucH ypaBHEHHMH COOTBETCTBYIOLIMX peakUuil U
(GopMyIHpOBaTh BBIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

- yMETh aHAJIU3UPOBATh XUMHUYECKYI0 HH(POpPMALUIO,
[OJy4yaeMyl0 W3 pa3HbIX MCTOYHUKOB (CpPEACTB MacCOBOMH
uHpopmanuu, cetb IHTEpHET U Apyrue);

- BJAJIETh OCHOBHBIMM METOAAMU HAyYHOI'O IIO3HAHUS
BEILECTB U XUMUYECKUX sIBIICHUH (HaOM01eHe, U3MEpeHue,
9KCIIEPUMEHT, MOJIETIMPOBAHUE);

- yMeTb NMPOBOJUTH PacyeThl MO XUMUUYECKUM (opMysaM U
YpaBHEHUSIM XUMHYECKMX peakui C HCIOIb30BaHHEM
¢u3nyeckux BEIMYMH, XapaKTEpU3YIOUIMX BELIeCTBA C
KOJIMYECTBEHHON CTOPOHBI: Macchl, o0bemMa (HOpMajbHBbIE
yCIOBUS) Ta30B, KOJMYECTBA BELIECTBA; HCIIOIb30BAThH
CHUCTEMHbIE XUMUYECKUE 3HAHUS AJI1 NPUHITHUS pELIEHUN B
KOHKPETHBIX  JKM3HEHHBIX CHUTYyallUsIX, CBSI3aHHBIX C
BEILECTBAMHU U UX IPUMEHEHUEM;

- yMeThb CaMOCTOSTENbHO IUIAHMUPOBATh U IPOBOAMUTH

XUMHYECKUHN OKCIICPUMCHT (HOJ'Iy‘leHI/Ie U HU3YYCHHC
CBOICTB HCOPraHM4YCCKUX W OpPraHruvdCeCKuxX BCHICCTB,
Ka4yC€CTBCHHBIC peakuuu Yrji€eBoaopoa0B Pa3IMIHBIX

KJIAaCCOB U KHCJIOPOACOACPKAIINX OPraHNMYCCKUX BCIICCTB,
PEHICHUC OJOKCIICPUMCHTAJIbHBIX 3aJda4d 110 pPacCiiO3HaBaHHIO

HEOPraHUYECKUX 51 OpraHu4eCKux BEILIECTB) c
coOmozeHneM  mpaBui  Oe30MacHOro  oOpamieHus ¢
BEIIECTBAMU U 71a00paTOPHBIM 000pyZI0OBaHHEM,
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(dbopMymupoBaTh IENM HCCIEAOBAaHUS, MPEIOCTABIATh B

pa3nuyHOU dbopme pe3yIbTaThl OKCIEPUMEHTA,
AQHAJM3UPOBATH U OLIEHUBATh X JOCTOBEPHOCTH;
- yMeThb  OCYIICCTBISATH  I[€JICHATIPABICHHBIA  IOHUCK

XUMUYECKON WH(POpMAIMU B  PAa3IUYHBIX HCTOYHUKAX
(mayunass wu yueOHO-HaydHas JHTepaTypa, CpeACTBa
MaccoBoi uH(opmanuu, cerb MHTepHeT u apyrue),
KPUTUYECKH aHAIM3UPOBATh XUMHYECKYIO HWH(OPMAIHUIO,
nepepadaThiBaTh €€ M HCIOJIb30BaTh B COOTBETCTBHH C
MOCTABJICHHON y4eOHOM 3a1a4uei;

- BJIaJIETh CUCTEMOM 3HAHHUM O METOJaX HAy4YHOr O TO3HAHUS
SIBJICHUM MPUPOJIbI, UCIOIB3YEMBbIX B €CTECTBEHHBIX HayKax
u YMEHUSIMH MPUMEHSTD 9TH 3HAHUS npu
AKCIIEPUMEHTAILHOM ~ HCCIEIOBAaHUM BEIIECTB W JJIS
OOBSICHEHNS XHMHYECKHUX SBJIECHMH, HMMEIOIIUX MECTO B
NPUPOJIE TMPAKTHUYECKON JESATEIbHOCTH YEJIOBEKa M B
MMOBCEIHEBHOM KU3HHU;

OK 04. DddexTuBHO
B3aMMOCHCTBOBATEL B
paboTath B
KOJIJIEKTHBE U
KOMaHJIe

- TOTOBHOCTb K CaMOPAa3BUTHIO,
CaMOOIPENIENICHHUIO;

-OBJIaJICHUE HaBbIKAMH y4eOHO-MCCIeI0BATENhCKOM,
MPOEKTHOM U COLUAJIBHOM J1eSITEIbHOCTH;

OBiaseHue  YHUBEpPCAJbHBIMH  KOMMYHHUKATHBHBIMU
JNedCTBUSMMU:

0) COBMeCTHAas J1eATeJIbHOCTD.

- MOHUMAaTh W HCMOJB30BaTh MPEUMYIIECTBA KOMAHIHOW U
WHIUBHUIYyaTbHON PabOTHI;

- MPUHUMATh 1enu COBMECTHOM JEeATeIIbHOCTH,
OpraHU30BBIBATH M KOOPAMHUPOBATH JIEUCTBUS MO €€
JOCTH)KEHHIO: COCTaBJIATh IIIAH JACHCTBUM, paclnpenesiarh
pOJIM C yYETOM MHEHUH YYaCTHHUKOB OOCYKIATh PE3yJIbTaThI
COBMECTHOM paboThI;

- KOOpAWHUPOBATh U BBHIIOJIHATH
peanbHOro, BUPTYaIbHOTO u
B3aHMMOCH CTBHS,

CaMOCTOATCIbHOCTH H

paboTy B YCIOBHUSX
KOMOMHHPOBAHHOTO

- yMeTb IUIAHUPOBAThb M  BBHINOJHATH  XUMHMUYECKUN
9KCHEPUMEHT (MpEBpAlllEHUs] OPraHMYECKUX BEIIECTB IPU
HarpeBaHuM, MOJIy4eHUE ITUJIEHA U U3yYEHHE €ro CBOMCTB,
KayeCTBEHHBIE PEaKIIMU Ha aJIbJETU/Ibl, Kpaxmall, YKCYCHYIO
KHCIIOTY; JeHaTypaiusi OeIKOB MpH HAarpeBaHWUM, I[BETHBIC
peakuuMu OEJIKOB; IMPOBOAWUTH PEAKIMM HMOHHOrO OOMEHa,
OlpenensaTh Cpeoy BOJHBIX pPACTBOPOB, KaueCTBEHHBIE
peakuu Ha cyiabdar-, kKapOoHAT- U XJIOPUA-aHUOHBI, Ha
KaTHOH aMMOHHUS; pellaTh KCIEPUMEHTaIbHbIE 3a/1a4M 110
teMam "Mertambl" u "Hemeranmnsl") B COOTBETCTBUU C
IpaBUIaMU TEXHUKH O€30MaCHOCTH NpU OOpaleHUH C
BEIlleCTBaMU u 1a00paTOpHBIM 000opyI0BaHUEM;
IPEACTABIATh PE3YJbTaThl XMMHUYECKOTO IKCHEPHMEHTa B
(dbopMe 3amucH ypaBHEHHH COOTBETCTBYIOIIMX PEAKIUNA U
(opMyIHpOBaThH BEIBO/IBI HA OCHOBE 3THUX PE3yJIbTATOB;

-yMeTb  CaMOCTOSITENbHO IIJIAHUPOBaTb U  MPOBOJIUTH
XMMHMUYECKUN OKCHEpPUMEHT (IOJlyueHHEe M U3YyYEHHE
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- OCYHCCTBJIATH IMO3UTHBHOC CTPATCrH4YCCKOC ITOBCACHHC B

pa3IMYHBIX  CHUTYyalUsiX, IMPOSBJSITH  TBOPUECTBO U
BOOOpakeHue, ObITh MHUITUATUBHBIM

OBJaagenue YHUBEPCATbHBIMHA peryJsiTHBHbIMHU
JefCTBUSIMMU:

) NpUHATHE ceds1 U APYTUX JIOei:

- NpPUHUMATh MOTUBBl M ApPryMEHTHl JPYTruUx JIOJeH mpu
aHaJIn3€e Pe3yJIbTaTOB AESATEIbHOCTH;

- IpU3HaBaTh CBOE MPABO U MPABO APYTUX JIOACH Ha OIINOKHY;
- pa3BUBATH CIIOCOOHOCTH MOHUMATh MHP C MO3ULIUU APYTOro
YeJI0BEKa;

CBOMCTB HEOPraHWYECKUX U OpPraHUYECKUX BELIECTB,
KAUEeCTBEHHbIE  PEAaKUUMU  YIVIEBOJOPOAOB  PA3JIMYHBIX
KJIACCOB M KHUCJIOPOJACOAEPKAIUX OPraHMYECKUX BELIECTB,
pelIeHrne SKCIEePUMEHTANBHBIX 3a/ad IO PacrO3HABAHUIO

HEOPraHWMYECKMX M OPraHMYeCKUX  BEHIECTB)  C
coOMoieHreM  mpaBui  0e30macHoro  oOpamieHus C
BEIIICCTBAMH 54 1a00paTOPHBIM 000pyIOBaHHEM,
(GopMynIHMpoBaTh €M HCCIEJOBAaHUS, NPEAOCTABISATH B
pa3uyHOU bopme pe3ybTaThl JKCIIEPUMEHTA,

AHAJIM3UPOBATb U OLCHUBATD UX NOCTOBCPHOCTD,

OK 07.
ConencTBoBaTh
COXPaHEHUIO
OKPY’KAIOILEH Cpeibl,
pecypcocOepexeHuto,
MPUMEHSTh 3HAHUS 00
W3MEHEHUH KINMAaTa,
TIPUHIIAIIBI
OepexKITMBOTO
MPOU3BO/ICTBA,

3¢ deKTuBHO
JIECTBOBATH B
YpEe3BbIYANHBIX
CHTYyaIUsIX

B o0J1acTH 3K0J10rH4€CKOr0 BOCIIMTAHUSA

- cOpMHPOBAHHOCTH KOJIOTHYECKON KYIbTYPHl, TOHUMaHUE
BIIMSHUS ~ COIMAJbHO-PKOHOMHUYECKMX  MPOIECCOB  Ha
COCTOSIHUE MPHUPOJHONM W COLMAIBHON CpeAbl, OCO3HAHHE
rJI00AJIBHOTO XapaKTepa dKOJIOTUIECKUX MPo0JIieM;

- IUIAHUPOBAHUE U OCYIIECTBJICHUE AECUCTBUIN B OKPYKAKOIIEH
Cpelle Ha OCHOBE 3HaHUsA LEJed YCTOMYMBOIO pa3BUTHUSA
YeJI0BEYECTBA;
aKTUBHOE  HEMpPUSTHE
OKpyKaroiei cpenue;

- YMEHHUE MPOTHO3UPOBATH HEOJIATOMPUSITHBIC YKOJTOTUUECKHE
MOCJICJICTBUS MPEAIPUHUMAEMBIX JIeHCTBUH, MpPeI0TBpaIlaTh
ux;

- pacummpeHue
HaIlpaBJICHHOCTH;
- OBJIaJIeHNE HaBBIKAMU y4eOHO-UCCIE0BATENbCKOM,
IIPOEKTHOW U COLIMAIbHOU EATEIbHOCTH;

JNIEUCTBUM, TPUHOCAIIMX  Bpe.

OIIBITa ACATCIIBHOCTHU 3KOJIOTHYECKOM

- chopMupOBaTh  NIPEACTABICHUA: O  XUMHUYECKOH
COCTaBJIIIOLIEH €CTECTBEHHOHAYYHON KapTHUHBI MUpaA, POJIU
XMMHMH B TO3HAHUU SIBJIEHUI NpPUpOJIBI, B (POPMUPOBAHUU
MBILUIEHNUS U KYJIbTYPbl JUYHOCTH, €€ (DYyHKIIMOHAJIbHOU
IrPaMOTHOCTH, HEOOXOAMMOW Ji PElIeHUs NMPaKTUYECKUX
3aJa4 M OSKOJOTMYEeCKM OOOCHOBAHHOTO OTHOILICHUS K
CBOEMY 310POBBIO U IIPUPOJHON CpELE;

- yMeTb coboaTh IpaBuia JKOJIOTHYECKHU
[[eJIeCO00pa3HOro  MOBeNeHUS B OBITY U TPYIOBOM
JESTEIbHOCTH B LEJSIX COXPAHEHHWS CBOEro 3/J0pOBbA H
OKpYXalollled MNPUPOIHON Cpenbl; YYUTHIBATH OIACHOCTH
BO3JCHCTBHS HAa JKMBBIE OpPraHU3MBI  OIPENEIICHHBIX
BEUIECTB, IIOHUMAas CMBICJI IIOKa3aTels IpPeeIbHOU
JIOITY CTUMOM KOHIIEHTpaLu;

- YMETb IPOrHO3MPOBATh, aHAJIN3UPOBATh U OLICHUBATH C

MO3UIMA  SKOJOTMYECKOH  Oe30MacHOCTH  MOCHeCTBUS
OBITOBOM U TMPOU3BOJCTBEHHOW [EITETHHOCTH 4YEIOBEKa,
CBSA3aHHOW C TiepepabOTKOM BEIIECTB;, HCIOIb30BATH

MOJIyYEHHbIEC 3HAHUA ISl MPUHATUA T'PaAaMOTHBIX PEUICHUN
npo0JIeM B CUTYalHsIX, CBSI3aHHBIX C XUMUEH;

- YMETb OCO3HaBaThb ONACHOCTb BO3JIECHCTBHUS Ha IKUBBIE
OpraHu3Mbl OMNPEAETCHHBIX BENIECTB, MOHUMAS CMBICI
MOKAa3aTeNsl MPENEIbHOW JIOMYCTUMOW KOHILIEHTpALUMU, WU
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MOSICHATh, HAa TpUMepax CIOCOObl  YMGHBIICHUS U
MPEOTBPAIEHUS] UX BPEIHOTO BO3JIECHCTBUS HA OpPraHU3M
JeJ0BeKa.

[1K 1.3. BBIMOJHATH
PEMOHT, oIpoOoBaHMe
Y TEXHUYECKOE
00CITy)KUBaHUE y3IJI0B
U MEXaHHU3MOB,
arperaToB M MaIllvH.

- YMCHHC ONPCACIATh CBOMCTBAa METAJIJIOB H JaBaThb UM

XApaKTEPUCTUKY;

- YMCHHUEC ONpPECACIIATh CBOMCTBA CIIJIABOB 110 MX XUMHUYCCKOMY

COCTaBYy.

-YMEHHE COCTABJIATh XMMHUECKHE (POPMYJIbI CILIIABOB,

- IPUMEHEHUE 3HAHUN XUMHYECKHX CBOMCTB METAIIJIOB U
CIJIaBOB P TEXHUYECKOM OOCIYKMBAaHUU Y3JIOB, arperaToB
Y MEXaHU3MOB

-YyMEHHE OIpeAesiATh CBOMCTBA METAJJIOB U JaBaTb UM
XapaKTEPUCTHKY,

- YMEHHE OIpEeAesATh
XUMHUYECKOMY COCTaBY.
-yMEHHUE COCTaBIATh XUMHUYECKHE (DOPMYJIIBI CILIABOB.

- IPUMEHEHUE 3HAHMI XMMUYECKUX CBOMCTB METAJIIOB H
CIIaBOB IIPU TEXHUYECKOM OOCIyKUBAHUHU Y3JIOB,
arperaToB ¥ MEXaHU3MOB

CBOMCTBAa CILJIAaBOB IO HUX
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1.4. Komu4ecTBO 4acOB HA OCBOeHME YUeOHOM TUCIUIIUHBI:

O6beM 00pa3oBaTeNbHON MPOrPaMMBbI TUCHUIUINHBI /2 Yaca, B TOM YHUCIIE:

B (hopMe MpaKTUUECKON MOATOTOBKH 6 4acoB;
OcHoBHOE cofiepkanue 66 Jaca,
B TOM YHCIIE, TeOpeTHUecKoe o0yuenue 34 yaca,
71a00paTOPHBIX U MPAKTUICCKUX 3aHATUM 32 Jaca.
[Tpomexyrounas arrectanus B Bujie 1uddepeHIMpoBaHHOTO 3a4eTa.
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2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILINHBI

2.1. O0beM y4eOHOM IMCUUIIMHBI M BUABI Y4eOHOH padoThI

Bun yueOHoi1 paboThl O06bem B yacax
O6beM 00pa3oBaTeNIbHON MPOrPAMMBI TUCHUTLITUHEI 72
B T.4.
OCHOBHOE coiepKaHUe 66
BT. U..
TEOPETUIECKOE O0yUeHUE 30
MPAKTUYECKUEC 3aHITHS 30
71ab0paTOpHbBIC 3aHATHS 10
[TpodeccnonanbHO-OpUEHTUPOBAHHOE conepykanue (hopma 5
MIPAKTUYECKON NOJITOTOBKH )
BT. Y..

4

IMPAKTUYICCKUC 3aHATUA

[IpomesxyTouHas arrectanus B popme oughghepenyuposannozo
3auema
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2.2. TemaTu4eckuii IJ1aH U coep:kaHue yueoHoi qrucuumiuasl OYIL.10 XUMUSA

HaumeHoBaHue Coaepskanue y4eOHOr0 MaTepuasa, JadopaTopHble M MPAKTHYECKHE 3aHATHS, Koaunuecrs YpoBeHb
pa3iesioB U TeM caMoOCTOsITeJbHAsi Pa60Ta 00yJaIHXCS 0 4acoB 0CBOEHMS
OcHoBHOeE co/iepakaHue
Paznen 1. OCHOBBI CTPOEHHSI BELIECTBA 6
Tema 1.1. OCHOBHOE COepPKAHTE 4 1
Ctpoenne aToMoB | TeopeTruuyeckoe odyyenue 2
XAMHUICCKUX CoBpeMeHHast MOJIENb CTpOeHUst aToMa. CUMBOJIMYECKUN SI3bIK XMMUU. XUMHYECKUM DIIEMEHT.
SICMCHTOB H DnekTpoHHas KoHpurypanus aroma. Kiaccupukanus XMMUYECKMX DJIEMEHTOB (s-, p-, d-
npuponaa 37IeMeHThI). BaneHTHBIE 3IeKTPOHBL. BaleHTHOCTh. DIEKTPOHHAS IPUPOJA XUMUYECKOM CBSI3U. 2
XUMHTCCKOU CBA3M | 3 1ekTpOOTPHIIATENLHOCTh. BUABI XUMUYECKON CBs3M (KOBAllEHTHAs, HOHHAs, METAIMYECKas,
BOJIOPOJIHAS) U CITOCOOBI €€ 00pa3oBaHuUs
IIpakTHyeckoe 3ansaTHe Ne 1 2 2
Peiienne 3amaHuii Ha KMCHOJIB30BAaHUE XMMHUYECKOM CHUMBOJIMKM W Ha3BaHUU COEIUHEHUIH IO
HOMEHKJIATYPE MEKIYHAPOLHOIO COK3a TEOPETUUECKOM U NPUKJIATHON XUMHU M TPUBHAJIBHBIX
Ha3BaHUM IS COCTABJIEHHS XMMHUUYECKUX (OPMYJ JIBYXaTOMHBLIX COEIMHEHHH (OKCHUIOB,
CyNb(GUI0B, TUAPUIOB U T.I1.) U APYIMX HEOPTaHUIECKUX COEAUHEHHUN OTIEIBHBIX KJIaCCOB. 2
[IpakTHueckne 3aJaHWs Ha YCTAHOBIIEHHUE CBS3M MEXIY CTPOEHHEM ATOMOB XHMHYECKUX
5JIEMEHTOB U TIEPUOJMYECKUM U3MEHEHUEM CBOMCTB XMMHUUYECKUX DJIEMEHTOB M UX COEIAUHEHHI
B COOTBETCTBUU C MOJ0KEHUEM [leprnoInuecKoi CUCTEMBI.
Tema 1.2. OcHOBHOE coiep:KaHKNe 2 2
[Tepunonnueckunii Teopernueckoe o0yueHue 2
3aKOH H Tabima IMepromuyeckas cucreMa XuMu4Ieckux 3nemenToB JI.M. MenneneeBa. @®U3HUECKUI CMBICIT
AN Menneneesa  |[fepyonmueckoro saxona JI.M. Menseneera. 3akoHOMEPHOCTH H3MEHEHHUS CBOICTB
XUMHUYECKHX DJIEMEHTOB, 00pPa3yeMbIX KMH IIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C
HOJIOXKEHHEM XHUMHYECKOro djieMenTa B [lepruoanueckoii cucreme. MUpPOBO33pEHYECKOE U
Hay4yHoe 3HaueHue [lepuonnueckoro 3akona J[.M1. MenneneeBa. IIpornossr .. Menneneesa. 2

OTKpBITHE HOBBIX XUMHYECKUX IJIEMEHTOB.

Peuienrie npakTHKO-OpUEHTUPOBAHHBIX TEOPETUUECKUX 3aJaHUI HA XapaKTEPU3ALIHIO
XUMHUYECKUX PJIEMEHTOB «MeTajmnieckue / HeMeTaJuIndecKrue CBOWCTBa,
ANEKTPOOTPULIATENBHOCT XUMUYECKUX AIEMEHTOB B COOTBETCTBUM C UX JJIEKTPOHHBIM
CTPOCHHUEM U TIOJIOKEHUEM B IEPUOIMYECKON CUCTEME XUMUUYECKUX dy1eMeHToB JI.1.
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HaumenoBanue Coaep:xanue yueOHOro MmaTepuajia, JadopaTopHble U NPAKTHYECKUE 3AHATHS, Koanuecrs Yposensb
pa3/iesi0B U TeM CaMOCTOsITeJIbHAsA padoTa 00y4yarommuxcst 0 4acoB OCBOEHMS
MenneneeBa»
Pazgea 2. Xumnueckue peakuumn 10
Tema 2.1. Tuns OCHOBHOE COepKAHIE 4 1
XUMHYECKUX Teopernueckoe o0yueHue 2
peakuuii Krnaccudukanus v TUTIBI XUMUYECKUX PEAKIIUNA ¢ YIaCTHEM HEOPTaHUYECKUX BEIIECTB.
CocraBneHne ypaBHEHUN peakuii COEAMHEHNUS, Pa3IOKEeHUs, 3aMeleH s, OOMeHa, B T.4.
peaKIuii ropeHusi, OKUCIECHHUS-BOCCTAaHOBJICHUSI.
VYpaBHeHUs OKUCTEHUsI-BOCcCcTaHOBIEHUsA. CTeneHb OKuciieHuss. OKUCIUTENb U BOCCTAHOBUTEIIb. 2
CocraBieHne 1 ypaBHUBaHUE OKHCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUNA METOAOM
AJIEKTPOHHOr0 OanaHca. OKUCIUTENbHO-BOCCTAHOBUTENILHBIE PEAKIIUU B IPUPOJIE,
MPOM3BOJCTBEHHBIX MpoLIeccax M KU3HEACSATEILHOCTH OPraHu3MOB
IIpakTuueckoe 3anaTus Ne 2 2 2
KomuuectBennble oTHOmIEHUS B XUMHH. OCHOBHBIE KOIUYECTBEHHBIC 3aKOHBI B XUMHH U
pacyeTsl MO ypaBHEHHUSM XMMHYECKHUX peakiuii. Moib Kak €IMHHIIA KOJMYEeCTBA BEIIECTBA.
MognsipHas Macca. 3aKOHBI COXpaHEHHUSI MacChl U dHEpruu. 3aKoH ABoraapo. MomspHblii 00beM 2
ra3oB. OTHOCUTEJIbHAS TUIOTHOCTh T'a30B. Pacdersl MO ypaBHEHHSIM XHMHUYECKUX PEAKIUN C
HCIIOJIb30BAaHUEM MacCChl, 00beMa (HOpMaTbHBIE YCIOBHS) Ta30B, KOJIUYECTBA BEIECTBA
Tema 2.2. OcHoBHOE coiep:KaHNe 6 1
ONeKTPOTUTHYECKAS | Tegpernueckoe 00ydeHHE 2
JIMICCOLH a]ém " Teopusi snexkTponuTHUecKord nuccounanuu. VOHBL. DIEKTPOIUTHI, HEINEKTPOIUTHL. Peakiuu
HORHBIT OOMEH noHHoro ooMena. CocraBjeHUE peakuii HOHHOIO OOMEHa MyTeM COCTAaBJIEHUS UX IMOJHBIX U 2
COKpAIl[eHHBIX MOHHBIX YpaBHEHUU. KHCIOTHO-OCHOBHBIE peaklMH. 3aJaHusl Ha COCTaBIIEHUE
VMOHHBIX peaKuii
JlaGoparopnoe 3ansaTus Ne 1 2 3
JlaGoparopHas paborta “TUIbl XMMUYECKUX peaKuil”.
HccnenoBanue TUIOB (110 COCTaBY M KOJIMYECTBY UCXOAHBIX U 00pa3yroIIUXCs BELIECTB) U 2
MPU3HAKOB XUMHUYECKHUX peakiuid. [IpoBeneHne peakiuii HOHHOr0 0OMEeHa, ONpPEeeICHIE CPEIbl
BOJIHBIX PacTBOPOB. 3a/laHNs HA COCTABJIIEHNE MOHHBIX PEaKIIH
IpakTuueckoe 3ansiTus Ne 3 2 3
KonTtponbsHas pabora. CTpoeHue BEmeCTBa U XUMHUYECKUE PEAKITUN 2
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Haumenopanue Conepsxanue yueGHOro MaTepua/ia, JadopaTopHble M NPAKTHYECKHE 3aHATHS, Kouinvects | YposeHb
pa3iesioB u TeM CaMOCTOSITe/IbHAsI pa00oTa 00y4aI0IHXC S 0 YacoB 0CBOCHMSI
Pa3nen 3. CTtpoeHnne U CBOMCTBA HEOPraHMYECKUX BeleCTB 16
Tema 3.1. OcHOBHOE cojiep:KaHue 4 1
Knaccu pukanus, TeopeTnueckoe o0yueHune 2
HOMCHKJIATYPA M | TTpenmer Heopranndeckoit xumun. Knaccndukanus HeopraHmueckix Bemects. IIpocTsie u
CTpOCHHC ci10kHbIe BerecTBa. OCHOBHBIE KIIACCHI CIIOKHBIX BEIIECTB (OKCHIbI, THAPOKCHIBI, KHCIOTHI,
HCOPTaHMHECCKUX 06 myr). B3anMOCBSI3b HEOPraHHUECKHX BEIIECTB. ATrPeraTHbIC COCTOSHHS BEIICCTBA.
BEIICCTB Kpucrannmideckue u aMopQHble BelllecTBa. TUIIbI KPUCTAIIMYECKUX PELIETOK (aTOMHas, 2
MOJIEKyJIApHAs, HOHHAS, MeTaILIMuecKas). 3aBUCUMOCTb (PU3UYECKUX CBOMCTB BELIECTBA OT
TUIIA KPHCTAUINYECKON PENIETKH. 3aBUCUMOCTh XMMUYECKOH aKTUBHOCTH BEILECTB OT B
XMMHYECKOMH CBA3HM M TUIA KPUCTAINYECKOH peleTku. [IpuurHbl MHOr000pasys BEIEeCTB
IIpakTuueckoe 3anaTus Ne 4 2 2
HoMeHKIaTypa HeOpraHUYECKUX BELIECTB: HA3BAHUE BELIECTBA UCXO/s U3 UX XUMHYECKOi
(OPMYIIBI UITH COCTABIIEHHE XUMHUYECKOH (POPMYIIBI HCXO/I M3 HA3BaHMs BELIECTBA 110
mexayHapogHoit (MIOITAK) nnu TpuBraibHON HOMEHKIIATYpeE.
Pelienre MpakTUYECKMX 3aJaHMI MO KIACCH(UKALMH, HOMEHKJIATYPE M XHMHYECKUM
GopMynaM HeopraHMYECKHX BEIIECTB PAa3IUYHBIX KJIAcCOB (yrapHbIl ras, yrjeKucibli ras, 2
aMMMaK, rallleHas W3BecCTh, HeralieHas H3BeCTb, MHUTHEBAs COAA M APYTHX): Ha3bBaTh U
COCTaBJIATH (HOPMYIIBI XUMUUECKHX BEIIECTB, OMPENeNsTh IPHHAIIEKHOCT K KIaccy.
VcTOUHMKY XUMHUYecKoi nHdopManuu (CpeacTs MaccoBoil mHpopManuu, ceTh MHTepHeT u
apyrue). Iouck naGOpPMAIMU O HA3BAHUAM, UJIEHTH(PUKATOPAM, CTPYKTYPHBIM (hopMynam
Tema 3.2. ®usuko- | OCHOBHOE COIEP/KAHUE 8 1
XUMHYECKUE Teopernyeckoe od0yueHue 6
CBOHCTBA Merannel. O6ume Qu3nyeckue U XUMHYECKHE CBOMCTBA MeTamioB. CHOcOObI TOTydeHHs.
HCOPraHM4CCKUX  13yayenne MeTasIoB U HEMETAJIOB B IPUPOJIE U KU3HEIEATETLHOCTH YeJI0BEKa U OPraHU3MOB. 2
BeILeCTB Koppo3us METaiioB: BUII KOPPO3HH, CIIOCOOBI 3AIIUTEH METAIIOB OT KOPPO3HH
Hemerasipl. O0Omme gu3nyeckie 1 XMMUYECKHE CBOHMCTBA HEMETAJJIOB. THIIMYHBIC CBOMCTBA
HemerauioB [V— VII rpynn. Knaccudukanus v HOMEHKIATypa COEAMHEHUN HEMETaJUIoB. 2
KpyroBopoTsl 6HOreHHBIX JIEMEHTOB B IIPUPOJIE
XuUMHYeCKHe CBOWCTBA OCHOBHBIX KJIACCOB HEOPIraHMUECKUX BELIECTB (OKCHI0B, THAPOKCHIOB, )

KHCIIOT, COJICH U JIp.). 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB MPOCTHIX BEMIECTB, BOJIOPOIHBIX
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HaumenoBanue Coaep:xanue yueOHOro MmaTepuajia, JadopaTopHble U NPAKTHYECKUE 3AHATHS, KosnuuectB YpoBeHb
pa3aesioB M TeM CAMOCTOSITEJIbHAsI padoTa 00y4aroIuXCs 0 4acoB OCBOEHMS
COEIMHEHHM, BBICIIUX OKCHUJIOB U F'MAPOKCHU]IOB
IlpakTnyeckoe 3ansitue Ne 5 2 2
CocraBneHne YpaBHEHHH XUMHYECKMX pPEaKIUil C ydacTUeM MpPOCTHIX M  CIIOKHBIX
HEOPraHWYECKUX BELIECTB: METAUVIOB W HEMETaJIOB; OKCHUIOB METaJJIOB, HEMETAJJIOB U
aM(OTEpPHBIX JIEMEHTOB; HEOPraHMYECKUX KHCIIOT, OCHOBAaHMNA M aM(OTEpHBIX THIPOKCHUIIOB;
HEOPraHWYECKUX COJIEH, XapaKTepU3YIOIIHUX UX CBOWCTBA. 2
Pemenne mNpakTHKO-OPHEHTUPOBAHHBIX TEOPETHUYECKUX 3aJaHMM Ha CBOWCTBA, COCTaB,
Hojy4yeHue U 0e30macHOe UCIOJb30BAHNWE BAXKHEHIIMX HEOPraHMYECKHX BELIECTB B OBITY U
IIPAKTUYECKOM JEATENbHOCTH YEJIOBEKa
Tema 3.3. OcHOBHOE COEpPKAHHE 4 3
Unentn pukanus JlaGoparopnas padora Ne 2 2
HCOPraHM4CCKUX | flaGoparopuas pabora «nenTnpuKaLys HEOPraHMYECKUX BEILECTB.
BCLICCTB PeliieHne 9KCIEPUMEHTAIBHBIX 3a/a4 110 XAMUYECKHM CBOMCTBAM METAJUIOB M HEMETAILIOB, 10
pacIO3HAaBAHMIO U MOJyUYEHHUIO COEIMHEHNI METaIOB U HEMETAJIOB. 2
WnenTudukanys HEOPraHWYECKUX BEIIECTB C HCIOJb30BAaHUEM UX (H3UKO-XUMHUECKUX
CBOICTB, XapaKTEepPHBIX KAadeCTBEHHBIX peakiuil. KadecTBeHHBIE peakiuu Ha cymnbdar-,
KapOOHAT- U XJIOPU-AaHUOHBI, HA KATHOH aMMOHUS
IIpakTuyeckoe 3ansiTue Ne 6 2 3
KonTponbHas pabora. CBoliCTBa HEOPraHUUYECKUX BEIIECTB 2
Paznen 4. CTpoeHne u cBoiicTBa OPraHM4YecKHX BeleCTB 24
Tema 4.1. OcHOBHOE coiep:KaHKe 4 1
Knaccudukanus, | Teoperudeckoe odyuenne 2
CTpOCHHUE 1 ITosiBneHue u pa3BUTHE OPraHUYECKON XUMHM Kak Haykd. [Ipeamer opraHn4eckoi XUMHH.
HOMCHKIIATypa MecTo 1 3Ha4eHHE OPraHMYECKOW XUMUHU B CUCTEME €CTECTBEHHBIX HAYK.
OpraHN4eCKUX XUMHUYECKOE CTPOEHUE KaK TMOPSAOK COEAMHEHUS aTOMOB B MOJIEKYJIE COIJIaCHO HX
BCIICCTB BaJIGHTHOCTU. (OCHOBHBIE TMOJIOKEHUS TEOPUU XHMMUYECKOIO CTPOCHHUS OpPraHUYECKHUX 2

coenuHennit A.M. BytnepoBa. YriepoaHbIii CKeleT OpraHu4ecKol MOJIEKYJIbl. 3aBUCUMOCTb
CBOMCTB BEILIECTB OT XUMHYECKOrO CTPOCHHS MOJIeKyJ. M3omepust u uzomepsl.

[Tonsite o ¢dynkuuoHamsHOM rpymnme. Pagukan. [TpuHmumner kimaccupukamuu OpraHUY €CKUX
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HaunMenoBanue
pa3aesioB M TeM

Conepxanue yueOHOro Marepuajia, JadopaTopHbie M NPAKTHYECKHE 3aAHATHS,
CAMOCTOSITEJIbHAsI padoTa 00y4aroIuXCs

Koanuecrs
0 4aCOB

YpoBeHb
0CBOEHHUSA

COeIMHEHN. MexayHapoaHas HOMEHKJIaTypa M INPHHLIMIIBI HOMEHKIATYpbl OpPraHUYECKUX
COC,Z[I/IHCHI/Iﬁ. Ilouatue 00 a3oTcoAcCpKamnux COCANMHCHUAX, OMOJIOTMYECKH aKTUBHBIX
BellecTBax (yriieBoaax, )Kupax, 0eikax u Jp.), BLICOKOMOJIEKYISIPHBIX COSTUHEHUSIX (MOHOMED,
MOJIMMED, CTPYKTYPHOE 3BEHO)

IIpakTuyeckoe 3ansaTHe Ne 7

HomenknaTypa  OpraHM4ecKMX  COEAMHEHUH  OTAENbHBIX  KJIAcCOB  (HACBHIIICHHEIE,
HEHACBHIIICHHbIE UM apOMaTHYeCKUE YTJIEBOAOPOABL, CHHUPTHL, (EHOJBI, aJlbJErujbl, KETOHBHI,
KapOoHOBBIe KUCIOTHI U Ap.) CocraBieHHEe MOMHBIX U COKPAIEHHBIX CTPYKTYPHBIX (opMyll
OpPraHUYECKUX BEIIECTB OTAEJbHBIX KJIACCOB, MCIIOJIb3YS MX Ha3BaHUS 110 CUCTEMATUYECKOW U
TPUBHAJLHON HOMEHKJIATYpe (dTHIICH, alleTUJIeH, TTIuIepuH, ¢eHo, GopMabaeru, yKCycHas
KHcIoTa, IMuuH). Pacuersl mpocreiinieil (GopMysbl OpraHM4YecKOW MOJIEKYJbI, UCXOAS M3
AIIEMEHTHOr0 cocTaa (B %)

Tema 4.2. CoiicTBa
OpPraHU4YECKUX
COETMHEHUN

OcHOBHOE co/lep:KaHNe

12

Teoperuueckoe od0yueHue

OU3NKO-XUMHYECKHE CBOMCTBA OPraHUYECKUX COCAMHEHUHN OTIENbHBIX KJIaccoB (0COOEHHOCTH
KJIacCU(UKAIIMU ¥ HOMEHKJIATypbl BHYTPU KJlacca; TOMOJIOTHYECKHI psaa u olumast Gopmyna;
n3oMepus; pusnyeckre cBOWCTBA; XUMHUECKHE CBOMCTBA; CHOCOOBI TOTYUCHHS):

— TpeAesbHBIE YTIEBOAOPOABI (aJIKaHbl M LUKIOANKaHbl). ['OpeHne MeTaHa Kak OJUH W3
OCHOBHBIX HCTOYHHUKOB TeIJa B MPOMBIIUIEHHOCTH U ObITy. CBoOMcTBAa MNPUPOIHBIX
YTJIEBOAOPO/IOB, HAXOKEHUE B IPUPOJE U IPUMEHEHHE AJIKAHOB;

— HenpeJesbHble (AJIKEHBI, aJKUHBl U aJIKaJJUCHbl) U apOMaTUUYECKUE YIieBOAOpoabl. I'opeHue
ALETWJICHA KAK UCTOYHMK BBICOKOTEMIIEPATYPHOIO IUNIAMEHH JUIsl CBAPKU U PE3KH METAJIIIOB

— KHUCIIOpOJICONIepKalle CoeNuHeHusl (CIUPThl U (PeHosbl, KapOOHOBBIE KHUCIOTHI U 3(UPHL,
anblerubl U KETOHbI, JKUPbI, yriaeBonbl). [IpakTuuyeckoe nNpUMEHEHUE HTHICHIIIMKOJIS,
rimuepuHa, ¢penona. [lpumenenne Gopmanbpaerua, aneraibaeruaa, yKCyCHOH KUCIOTh. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KHCJI0T. Moo1ue CBOWCTBa MbLIa

— a30TCo/Ep)KallMe COeAMHEHHs (aMMHBI M aMUHOKUCIOTHI, Oenku). BbICOKOMONEKyIsipHbIE
COeUHEHMs (CUHTETHYEeCKHuEe U OMOJIOrMYecKu-akTUBHbIE). MoOHOMED, MOJIUMEp, CTPYKTYpHOE
3BeHO. [Tonumepusanus 3TUIEHa KaKk OCHOBHOE HANPABIIEHNUE €r0 UCIIOIb30BAHUS.
I'eneTnueckas CBsA3b MEXAY KJIACCAMH OPraHUYECKUX COCTMHEHUM

IIpakTuueckoe 3ansitue Ne 8
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HaunMenoBanue
pa3aesioB M TeM

Conepxanue yueOHOro Marepuajia, JadopaTopHbie M NPAKTHYECKHE 3aAHATHS,
CAMOCTOSITEJIbHAsI padoTa 00y4aroIuXCs

Koanuecrs
0 4aCOB

YpoBeHb
0CBOEHHUSA

CBolicTBa OpraHUYECKUX COCTUHEHHUHM OTIEIBHBIX KJIACCOB (TPUBHUAIBHAS M MEXKIYHAPOIHAS
HOMEHKJIaTypa, XUMHUYECKHE CBOMCTBA, CIOCOOBI MOJy4YEHUs): MpefeibHble (aJKaHbl HU
LUKJIOAJKaHbl), HeNpeaenbHble (aJKeHbl, aJKWHbBl M ajKaJueHbl) M apOMaTUYECKUE
YTIEBOJOPOIBI, CIIUPTHI U (DEHONBI, KapOOHOBBIE KHUCIOTHI M I(UPHI, ANbJICTHIBI U KETOHBHI,
aMUHBI W aMHHOKHCJIOTBI, BBICOKOMOJICKYJIIPHBIE COCIWHEHUS. 3aJaHusl Ha COCTaBJICHUE
YpaBHEHHI XMMHYECKHUX PEAKIMH C y4acTHEM OpraHWYECKUX BEIISCTB HA OCHOBAaHUU WX
COCTaBa U CTPOCHUS

IIpakTHyeckoe 3ansaTue Ne 9

CocraBieHre cxeM peakiuil (B TOM YHCIIE MO NPEIJIOKEHHBIM II€NOoYKaM IpeBpalieHuil),
XapaKTepU3YyIOIIMX XHMHYECKHE CBOMCTBA OPraHMYECKUX COCAMHEHUN OTACIIbHBIX KJIACCOB,
CrocoObl WX IOJYYEHUsS W Ha3BaHHE OPraHUYECKUX COCAMHEHUH 10 TPUBHAIBHON WM
MEXKTYHApOTHON CHCTEMATHYECKON HOMEHKJIAType.

Pemenue mpakTHKO-OpUEHTUPOBAHHBIX TEOPETUUYECKUX 3aJaHUN HA CBOMCTBA OPraHUYECKUX
COEIMHEHNH OTAEIbHBIX KJIACCOB

Jlaboparopnasi paGora Ne 3

JlabopartopHas pabota “IIpeBpaliieHust OpraHUIECKUX BEIIECTB MIPH HarpeBaHUH'".
[TonyueHnne 3TwiIeHa W W3YYEHHE €ro CBOWMCTB. MoaenupoBaHUE MOJIEKYJI M XUMHUYECKUX
IIPEBPAILIEHUN Ha IPUMEpE 3TaHa, STUIIEHA, alleTUJIEHa U JIp.

Tema 4.3.
Wnentuduxanus
OpraHUYECKUX
BEIIECTB, UX
3HAYCHHE U
MPUMEHEHUE B
OBITOBOI U
IIPOU3BOACTBEHHOMN
JeATCILHOCTH
YyeJIOBEKa

OcHoBHOeE coepxkaHue

Teopeanecxoe oﬁyqelme

buooprannueckue coequnenus. [lpumenenue u Ouonoruveckas poib yrieBoaoB. OKuciIeHue
yIJI€BOJ0OB — UCTOYHUK DHEPTUU KHUBBIX OpraHu3smMoB. O01acTu MpUMEHEHHS aMUHOKHCIIOT.
[IpeBparenus 0enKoB NUIIM B opranusme. buonornueckue ¢pynkuuu 60enxoB. buonornyeckue
GbyHKIMH KUPOB. Posib OpraHnyeckoil XuMuu B pelieHny npodJieM MUIIeBoi 6e30MmacHoCTH

Posb oprannueckoil XMMHUU B pEIIEHUN POOJIEM SHEPreTUYECKo 6€30MacHOCTH, B pa3BUTUU
MEIULMHBI, CO3JAHUM HOBBIX MAaTE€pHAJIOB, HOBBIX MCTOYHMKOB 3HEPruu (aJbTepHATUBHBIE
MCTOYHMKH 3HEprun). OnacHOCTb BO3EHCTBUS Ha KUBbIE OPraHU3Mbl OPraHUYECKUX BEIIECTB
OT/ENbHBIX KIACCOB (YIJI€BOAOPOABI, CIUPTHI, (PEHOIBI, XJIOPOPraHUYECKHE IPOHU3BOJHEIE,
aJbJETU/Ibl U AP.), CMBICI IOKa3aTelIsl Mpe1eIbHO JONYCTUMOM KOHIIEHTPAIluu

JlabopatopHnas pa6ora Ne 4
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HaunMenoBanue
pa3esioB M TeM

Conepxanue yueOHOro Marepuajia, JadopaTopHbie M NPAKTHYECKHE 3aAHATHS,
CAMOCTOSITEJIbHAsI padoTa 00y4aroIuXCs

Koanuecrs
0 4aCOB

YpoBeHb
0CBOEHHUSA

JlabopaTopnas pabora: “Unentuduxanus opraHuueCKUX COSTUHEHUHN OTAEIBHBIX KJIACCOB”™
WnenTudukanus OpraHuYecKUX COCIMHEHUH OTIENbHBIX KJIACCOB (Ha MpHUMEpE albJIErHJIOB,
Kpaxmalla, YKCYCHOM KHCIJIOTHI, O€JIKOB M T.II.) C HCIOJb30BAaHUEM HX (H3UKO-XUMHUECKUX
CBOMCTB M XapaKTEpHBIX KAaYeCTBEHHBIX peakuuid. JleHartypamus Oenka Tpu HarpeBaHUU.
IIBetHble peakuuu OenkoB. BO3HMKHOBEHHWE AaHATMTUYECKOTO CHUTHAlla C TOYKH 3pEHUSA
XUMHUYECKUX TMPOIECCOB IMpH MPOTEKAHMM KAYyeCTBEHHOM  peaklHH, IO3BOJSIOLICH
UAECHTU(DUIIPOBATH NPEJIOKEHHbIE OPraHNYECKH e BEIeCTBA

IIpakTHyeckoe 3ansaTue Ne 10

KonTposbnas padora. CTpykTypa 1 CBOMCTBA OPraHUYECKUX BEILIECTB

Pa3znea 5. Kuneruue

CKHME 1 TCPMOAUHAMHUYECCKHE 3AKOHOMECPHOCTH IPOTCKAHUA XHMHYECCKUX peakunﬁ

CkopocTh

OcHoOBHOE coiepKaHue

XHUMHYCCKHUX

Teopernyeckoe odyueHue

NI INDN

peakiui.
XuMudueckoe
paBHOBECHE

CKOpOCTh peaklMH, €€ 3aBUCHMOCTh OT pa3JMYHbIX (HAaKTOPOB: MPHUPOABI PEArHPYHOIINX
BELIECTB, KOHIIEHTPALMN PEArupyrolMX BELIECTB, TEMIIEpaTypbl W IUIOLAAM PEAKI[MOHHOU
MOBEPXHOCTH. TeruoBbie 3QPEeKThl XUMHUUECKUX PEAKIIU. DK30- U JHIOTEPMUUYECKHE, PEAKIUH.
O6patumocTh peakiuii. XuMUYECKOE paBHOBECHE U €0 CMEILEHUE MO JEeUCTBUEM PA3TMUYHBIX
(dakTOpoB (KOHIIEHTpAIMsl PEAreHTOB WJIM MPOAYKTOB PEAKIIMH, JaBICHHE, TeMIepaTypa) s
CO3JIaHMs ONITUMAJIILHBIX YCJIOBUI MpOoTeKaHusl XxuMuueckux npoieccoB. [Ipuniun Jle llatense

IMpakTnuyeckoe 3ansitue Ne 11

PemieHne mpakTHKO-OPUEHTUPOBAHHBIX 3aJaHUN Ha aHaiau3 (aKTOPOB, BIMUSIOUIMX Ha
M3MEHEHUE CKOPOCTH XMMHUYECKON peakluu, B T.4. C MO3UIMI IKOJOTMYECKHU 11e1eCO00pa3HOro
IIOBECCHUSA B 6BITy n pr,[[OBOfI ACATCILbHOCTU B HCJIAX COXPAHCHHUSA CBOCTO 3J0POBbHA U
OKpY’KaroIlel NPUPOAHON CPENbL.

Perienre npakTUKO-OpUEHTHPOBAHHBIX 3aJaHUi Ha mpuMeHenue npunuuna Jle-lllarense ans
HAXOXKJEHUSl HAIPaBJIEHUS CMEIICHUs PaBHOBECHUS XMMHUYECKOW PEaKkIUU W aHaiu3 (akTOpoB,
BJIMAKONIMX HA CMCIICHHUC XUMHUYCCKOI'O paBHOBCCHU S

Pa3nen 6. PacTBopsl

Tema 6.1.

OcHoBHOE coiep:kaHne

Tloustue o

Teopernueckoe odyueHue

pacTBOpax

PactBopenne kak Qusuko-xumudeckuii mpomecc. PactBopel. CrnocoObl MPHUTOTOBIEHUS

NN
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HaumenoBanue Conep:xanue yueOHOro MaTepuajia, JJadopaTopHble M MPaKTHYECKHE 3aHATHA, Koanuecrs Yposensb
pa3aesioB M TeM CAMOCTOSITEJIbHAsI padoTa 00y4aroIuXCs 0 4acoB OCBOEHMS
pactBOopoB. PactBoprmocTh. MaccoBas 101 pacTBOpEHHOro BemiectBa. CMBICT TOKa3aTels
MpeesIbHO JOMYyCTUMOM KOHI[EHTpPAIlMd M €ro HCMOJb30BAHME B OILIEHKE 3KOJOTMYECKOU
0€30MacHOCTH.
[TpaBuiia 3KOJOTHYECKH I€1€CO00pa3HOr0 MOBEACHUS B OBITY M TPYIOBOH NEATEIBHOCTH B
HEISIX COXPAaHEHUS CBOETO 3JI0POBBbS M OKPYXAIOMIEH MPHUPOAHOM CpENbl; OMacCHOCTh
BO3JICH CTBHS HA KUBBIE OPTraHU3MbI OTMPEICICHHBIX BEIIIECTB.
Pemenne npakTMKO-OpPUEHTHPOBAHHBIX PACUETHBIX 3a/JaHUIl HAa PacTBOPbI, HUCIIOJIb3yEMbIE B
OBITOBOM U MPOU3BOJICTBEHHOM JIESITEIHHOCTH YEJIOBEKA
Tema 6.2. OCHOBHOE COep/KAHAE 2 2
HCCVHCHOBaHHe JlaboparopHas pabora Ne § 2
CBOUCTB pactBopos JlabopartopHas pabora «IIpuroroBiaeHue pacTBOPOBY.
[IpuroroBnenre pacTBOpPOB 3aJaHHOM (MaccoBoM, %) KOHLEHTpauMH (C MPaKTUKO- 2
OpPUEHTUPOBAHHBIMU BOMPOCAMH) U ONPEACICHUE CPEAbl BOJHBIX PACTBOPOB.
Pemenue 3ama4 Ha MPUTOTOBJIEHUE PACTBOPOB
IpodeccHoHaTLHO-OpHEHTHPOBAHHOE coiep:kaHue (hopMa MPAKTHYECKOi MOATOTOBKH)
Pa3nen 7. XuMmusi B ObITY M IPOM3BOACTBEHHOI 1eTEJILHOCTH YeJI0BeKa 3
Xumust B ObITY 1 _ |OcHoBHoe conep:kanue
TIPOH3BOACTBCHHOM IlpakTHyeckue 3aHATUSA 4
ACATCILHOCTH Hogeiimme nOCTMKEHUS XMMHYECKOM HAyKH W XMMUYECKOW TEXHOJOruu. Pomp Xumuu B
Henoseka o0eCreueHuN HKOJIOTMYECKOM, SHEpPreTMYeckod W MHUIIEBOM 0e30MacHOCTH, pa3BUTUU
menuuuHel. [lpaBmia moucka ¥ aHanM3a XUMHYECKOH MHQOpMAMM U3  Pa3IUYHBIX 2
UCTOYHHMKOB (Hay4yHas U yueOHO-Hay4dHas JUTepaTypa, CPEACTBa MacCOBOW MH(OPMAILINH, CETh
WHTepHer)
Ilouck m aHanM3 KEHCOB O MPUMEHEHWHM XUMHUYECKUX BEUIECTB M TEXHOJIOIMH C ydeToM
Oyayuieii mnpodeccHOHANbHOM AESITeNbHOCTH IO TeMaM: BaKHEWIHWE CTPOUTENbHBIC
MaTepHasibl, KOHCTPYKIIMOHHBIE MaTepHaJIbl, KPACKH, CTEKJIO, KepamMHuKa, MaTepHaybl MIJIs
AJIEKTPOHUKH, HAHOMATEPHAJIbI, TEKCTUIILHBIE BOJIOKHA, UCTOYHUKH YHEPrUU, OPraHUYECKUE U 4

MUHEpaIbHbIC YA0OPEHHUS, JICKAPCTBEHHBIC BEIIECTBA, OBITOBAS XUMHSI.
3ammuTa: IlpencraBneHwe pe3ynbTaTOB pEIICHHS KeWCcoB B (QopMe MHHH-TOKIAga C
Mpe3eHTaluen

24




Haumenopanue Conep:kanue yueOHOIro MaTepuaa, JabopaTopHble U NPAKTHYECKHE 3AHATHS, Koaunuecrs | YpoBenb

pa3iesioB u TeM CaMOCTOSITe/IbHAsI pa00oTa 00y4aI0IHXC S 0 YacoB OCBOCHHSI
JNuddepennnpoBaHHbIii 3aueT 2 3
Bcero 72

s xapakmepucmuku yposHsa 0C80eHUs YUeOHO20 MAMepuUana UCHOAb3YIOMCs cledyiouue 0003HAYeHUSL:
1. — o3naxomumenvuulil (Y3nasanue paree u3yueHHbIX 00bEKMO8, C8OUCME);

2. — penpoOyKmueHulil (8bINOJIHEHUE OeSIMEIbHOCIU NO 00PA3YY, UHCIMPYKYUU UTU OO PYKOBOOCMBOM,)

3.— NPOOYKMuUBHbIL (NIAHUPOBAHUE U CAMOCMOSMENbHOE 8bINOIHEHUE 0eamMelbHOCMU, peuleHue NPoOIeMHbIX 3a0a)
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3. YCJIOBUSI PEAJIM3AIIMA ITPOT'PAMMBI YYEBHOH
JUCHUITJIMHBI
3.1. TpeGoBaHus K MATEPUAIBbHO-TEXHUYECKOMY 00ecCIie4eHNI0

JIist peanu3anuy MporpaMmbl TUCHUIUIMHBI JODKHBI OBITh MPEAYCMOTPEHbI
CJICYIOIINE CICINATbHBIC TIOMEIICHUS: Y4eOHbIN KaOMHET XUMUU W/WUU y4eOHOU
XUMHUYECKOM JIab0opaTopuHu.

OGopynoBanue y4yeOHOro KaOuHeTa (HarJIsIHbIE TMOCOOus): HAOOPHI
IIAPOCTEP>KHEBBIX MOJENCH MOJEKyJ, MOJENH KpPUCTAUIMUYECKHX PEIIETOK,
KOJUISKIIMM TIPOCTBIX M CJIOXKHBIX BEIIECTB W/WIA KOJJICKIIMH TOJMMEPOB;
KOJUICKIIMSI TOPHBIX TMOpPOA W MHHepasioB, Tabnuia MeHeneeBa, y4deOHbIE
(bunbMbI, TUPPOBBIE 00Pa30BATEIbHBIE PECYPCHI.

Texuuueckue cpencrBa OOyYEHHS: KOMIBIOTEp C  yCTPOMCTBaMU
BOCIIPOU3BEACHUS  3BYKa, TMPUHTEP, MYJIbTUMEIUA-TIPOCKTOP C  OKPAHOM,
MyJIbTUMEANMHASA JOCKA, YKA3Ka-PE3EHTEP IS MPE3CHTALIUN.

ObopynoBanue naboparopur W pabOYUX MECT JabopaTOpuu: MEH3YPKH,
MUTETKU-KANeIbHUIIBI, TEPMOMETPBI, MHKPOCKOI, JYIbl, MPEIMETHbIE U
MOKPOBHBIE CTEKJA, IUIAHIIETHl [JIsI KamlelbHBIX peakiuil, (QuibTpoBaibHAas
Oymara, TpOMBIBAJIKH, CTEKJSTHHbIE MPOOHPKH, PE3UHOBBIE MPOOKH, (HOHAPHKH,
HAaO0Op pEaKTUBOB, CTEKJISHHBIC MMAJIOYKH, IITATUBBI JUISI TPOOUPOK; MEpHBIE
UIMHJIPBI, BOPOHKU CTEKJIIHHBIE, BOPOHKHU JETUTENbHBIC IMMHapuyeckue (50-
100 ™), CTynkKd C TeCTUKOM, (apdopoBble 4YalIkh, NUHIETHI, (QUIBTPHI
OyMaxkHble, BaTa, Mapiid, YacOBBIE CTEKJA, OJJIEKTPOIUIMTKH, JabopaTOpHbIE
IITaTUBBI, CIOUPTOBBIC TOPENKH, CIHMYKH, MPUOOp IJs TMONY4YEHHS Ta3oB (WIH
npoOupKa C Ta300TBOJHON TPYOKOIf), AepKaTenu Jjisl MPOOUPOK, CKIISTHKH JIs
XpaHEHUsl PEaKTUBOB, pa3lIaTOUYHbIE JOTKHU; XuMuieckue crakansl (50, 100 u 200
MJT); IITATETN; MAHIETHI; TUTESIbHBIC MIUIMIBI, CCKYHIOMEPhI (TaliMephl), MEpHBIC
npooupku (Ha 10-20 mu1) m MepHbIe KosObI (25, 50, 100 u 200 mur), BoasiHas OaHs
(MM TEpPMOCTAT), CTEKJISIHHBIE MAT0YKH; KOHUYECKUEe KOOkl 1t TuTpoBanus (50
u 100 wmu1); WMHAMKATOpHBIE MOJOCKM nJsi ompenenenuss pH u crangaptHas
VMHJMKAaTOpHAas 1IKaja; yHUBEPCAJIbHBIA UHIUKATOP; nunetrku Ha 1, 10, 50 ma (vwm
no3atopsl Ha 1, 5 u 10 mi1), OropeTku A1 TUTPOBAHUS, MEAUIIMHCKUE IIIPUIBI HA
100-150 mu1, mabGopaTopHble U/WIK aHAIUTHYECKUE BeChl, pH-MeTphl, CyIIMIbHBIN
mkad, u ap. maboparopraoe 060pyI0BaHNUE.

3.2. Uu¢popmanmoHHOe odecrieyeHre peajn3alu nNporpaMmmbl

1. Jlna peanmzarnuu mporpaMMbl OMOMHOTEYHBI (GOHI 00pa3oBaTEILHOMN
OpraHu3aluy JTOJDKEH UMETh MeYaTHbIC W/WIM 3JIEKTPOHHBIE 00pa3oBaTesIbHbIE U
MH(OpPMAIIMOHHBIE  PECYpPChl, PEKOMEHJOBAaHHbIE JJIi  HUCIOJNb30BaHUA B
00pa30BaTEIbLHOM IIPOLIECCE, HE CTaplle 5 JIET ¢ MOMEHTA U3/JaHusl.

2. PexomeHiyeMble IeYaTHbIC U3/IaHUs.

OcHOBHbIE MeYaTHbIE U3TAHUS
1.Audunorenoa, M. B. Xumwus: ydeOHUK W TNPAKTUKYM JUIS CPEIHETO
npodeccuonanpHoro obpazopanus / . B. Audpunorenona, A. B. babkos, B. A.
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[TonkoB. — 2-¢ u3n., ucnp. u gon. — Mocksa: U3narensctBo HOpaiit, 2022. —
291 c.

2.1lleromuxuna, H. A. OO6mas xumusa: ywyebnuk mns CIIO / H. A.
[eronuxuna, JI. B. MunaeBckasi. — Cankr-IletepOypr: Jlans, 2021. — 164 c.

3. Huxomsckmii, A. b. Xwumus: y4eOHMK W TIPaKTHKYM JJIsI CPEIHETO
npodeccronanpHoro obpasosanus / A. b. Hukonbsckuii, A. B. CyBopoB. — 2-¢
u31., nepepad. u gon. — Mocksa: M3natensctBo FOpaiit, 2022. — 507 c.

4. Xumusi: yueOHMK Jisl cpefHero npodeccuoHanbHoro odpaszosanus / IO.
A. Jlebenes, I'. H. ®aneeB, A. M. T'omy6eB, B. H. IllamoBan; mox oOmieit
penakuuert I'. H. ®danmeeBa. — 2-e wu3a., mepepad. u jon. — Mocksa:
NznarensctBo FOpaiit, 2022. — 431 c.

JlononHnTEIbHbIE HCTOYHUKMH

1. Xumus. 10 knacc. YrioyOnéuueld ypoBeHb : yueOnux/ B.B. Epemun,
H.E. Ky3pmenko, B.M. Tepenun, A.A.[Ipo3noB, B.B.Jlynun; mnon pen.
B.B. Jlyauna. — M.: Ilpoceemenue, 2022. — 446, [2] c.: ui.

2. Xumus. 11 xmacc. Yrayonéuuelii ypoBeHb : yueOHHK/ B.B. Epemum,
H.E. Ky3pmenko, A.A. lpo3nos, B.B. Jlynun; nox pen. B.B. Jlynuna. — M.:
[Ipocsemienue, 2022. — 478, [2] c.: ui.

3. Xumwus. YriryoneHHbrd ypoBeHb. 10—11 kmaccel: pabodast mporpaMma K
muann YMK B.B. Jlynuna: ydeOHo-meTonuueckoe mnocobue / B.B. Epemun,
A.A. Jlpo3nos, 1.B. Epemuna, 3.10. Kepumo. — M.: [Ipoda, 2017. — 324, [1] c.

4. Meroauueckoe nocooue k yueOHuky B. B. Epemuna, H. E. Ky3pMeHnko,
B.. Tepenuna, A. A. Jlpo3goBa u ap. «Xumus. YTiIyOJeHHBIH ypoBeHb». 10
kmacc / B. B. Epemun, A.A. [po3go, M.B. Epemmna, B. . MaxonuHa,
O. 10. Cumonoga, 2.10. Kepumos. — M.: Jlpocda, 2018. — 339 c. : mi.

5. Meroaunueckoe nmocooue k yueonuky B. B. Epemuna, H. E. Ky3pmenko,
A. A. [poznoBa u ap. «Xumus. YriayOneHHbIH ypoBeHb». 11 kimacc / B. B.
Epemun, A.A. JIpo3nos, N.B. Epemuna, H.B. Bonkosa, H.B. ®upcrosa, 3.10.
Kepumos. — M.: Jlpoda, 2018. — 423 c. : un.

6. I'ycema, E. B. Xumus nns CIIO: yuebHo-MeTonuueckoe nocooue / E. B.
I'ycesa, M. P. 3uranmmuna, JI. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texct: 3nekTpoHHBIN // JlaHb : 37IE€KTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (nara
oOpamenus: 14.10.2022). — PexxuMm 1ocTyma: AJig aBTOpU3. TOJIb30BaTEIEH.

7. Yepnukona, H. FO. Xumus B 1OCTyITHOM H3JIOKEHUH: yueOHOE TOCOOHe
s crio / H. FO. YepaukoBa. — 2-¢ u3f., crep. — Cankr-IlerepOypr: Jlanp, 2022.
— 316 c¢. — ISBN 978-5-8114-9500-9. — Tekct: snektponHbiii // JlaHs:
3JIEKTPOHHO-OMOmoTeunas cuctema. — URL: https://e.lanbook.com/book/195532
(mara obOpamenus: 14.10.2022). — Pexum gocTyma: Jjisi aBTOPU3. MOJIb30BaTEICH.

8. llenumpina, JI. B. Xumus: yuebnoe nocodue / JI. B. llleBauipina, A.
N. AmapueB. — HoBocubupck: HI'TY, 2017. — 92 ¢. — ISBN 978-5-7782-3345-
4, — Texkcrt: anekTpoHHbIN // JlaHb: 31eKTpoHHO-0MOmMoTeuyHas cucrema. — URL:

27



https://e.lanbook.com/book/118505 (mata obOpamenus: 14.10.2022). — Pexum
JOCTYTIA: JUI aBTOPU3. MOJB30BATEICH.

9. bmunos, JI. H. Xumus: yue6nuk nns CIIO / JI. H. bmunos, U. JI.
[lepdpunosa, T. B. CokonoBa. — 2-¢ usn., crep. — Cankr-IlerepOypr: Jlaus,
2021. — 260 c. — ISBN 978-5-8114-7904-7. — TexkcT: 2yeKTpoHHBINA // JlaHb:
3JIEKTPOHHO-OnOmoTeunas cuctema. — URL: https://e.lanbook.com/book/167183
(mara oOpamenus: 14.10.2022). — Pexum goctyna: sl aBTOPU3. MOJIb30BATECH.

10. I'abpuensn, O. C., JlpicoBa, I'. I'. XuMusi: KHUTA IS TIPETIOAABATEIIS:
yueb.-meTtof. mocodue. — M. Akanemus, 2012. - 332 c.

11. YepuuxoBa H. HO., MemepsakoBa E. B. Pemaem 3agauu nmo xumuu
camocrosiTenbHo: yueOHoe nocodue / H. FO. Uepnukona, E. B. MemepskoBa —
Cankr-IlerepOypr: Jlans, 2022. — 328 c.

12. PesnukoB B. A. COopHUK ympakHEHUM M 3ajad [0 OpraHuYeCcKOu
xumun: yaeobnoe mocooue / B.A. PesaukoB — Cankr-IlerepOypr: Jlanp, 2021. —
226 c.

13. Kanyctuna A. A., Xampuenko WM. I'., JlubGamor B. B. OOmas wu
Heoprannyeckas xumus. [Ipaktukym / A. A. Kanycrtuna, U. I'. Xansuenko, B.B.
JInbanoB — Caukr-IletepOypr: Jlans, 2020. — 152 c.

14. T'abpuensan O.C. Xumusi: yueO. 1y1s ctya. npod. yueo. 3asenenunii / O.C.
I"abpuensn, U.I'. Octpoymos. — M., 2016.- 256 c.

15. Ta6puenssu  O.C. Xumuss i npodeccuii U CIENHATBLHOCTEH
TEXHUYECKOTO0 MpOoPuis: Y4eOHUK Uil CTyHd. YUpexKACHHH cpea. mpod.
obopazoBanust / O.C. TI'abpuensu, N.I'. OctpoymoB. — 4-¢ uzn., crep. — M. :
Mznarensckuii neHTp «Akagemus», 2017. — 272 c.

HNHuTepHeT-pecypcesl:

1. hvsh.ru — Xypnan «XumMus B mkosuey.

2. https://postnauka.ru/themes/chemistry — nekmuu mo XWMuUU Ha caiite
IToctHayka. http://gotourl.ru/4780 (http://elementy.ru/)

Hayuyno-monymnsipHbIii mpoekT «3jeMeHThl Ooniblioi Haykum» ((u3uka,
XUMUsS, MaTeMaThKa, aCTPOHOMUSA, HAYKH O XHU3HH, HAYKH O 36MJI€). HoBoctu
HAayKH, KHUT'Y, HAYYHO-IIOIIYJIAPHBIC CTATbH, JICKIWH, DQHIUKIOIICANH.

3. http://gotourl.ru/4783 (http://potential.org.ru/)

Caitt nHayuHo-monyJsipHoro xypHana «llorenumam»y. XypHan mzmaércs ¢
2005 1., ¢ 2011 r. — pazgen «XuMus».

4. http://gotourl.ru/4785 (http://www.hij.ru/)

CailT Hay4HO-TIOMYJSIPHOTO KypHaia «XUMUs U KU3HbY». JKypHan u3macres
c 1965r.

5. http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

OTKpLITa}I QJICKTPpOHHAA OMOIMOTEKa XUMHUYECKOrO Imopralia «Chemnet»,
COACPKUT yqe6Hme u I/IH(l)OpMaI_[I/IOHHBIG MaTCpuaJibl 1JI1 IMKOJBbHHUKOB U
yuutesneil. B Heil MOKHO HalTH y4yeOHUKH MO 00IIel U HEOPraHWYECKONW XUMUH,
OpFaHI/I‘{eCKOﬁ XUMHH, MYJIbTHMCIHAMATCPUAJIbI, a4 TAKXC 3aJaild XHMHYCCKHUX
oJimMIIajJ ¢ pCICHUAMU, 3aaa49 BCTYIIMTCIIbHBIX 9K3aMCHOB JIJIA 8_6I/ITypI/IeHTOB.
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https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A0%D0%B5%D0%B7%D0%BD%D0%B8%D0%BA%D0%BE%D0%B2%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9A%D0%B0%D0%BF%D1%83%D1%81%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BB%D0%B5%D0%B2%D1%82%D0%B8%D0%BD%D0%B0%20%D0%90%D0%BD%D0%B0%D1%82%D0%BE%D0%BB%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%A5%D0%B0%D0%BB%D1%8C%D1%87%D0%B5%D0%BD%D0%BA%D0%BE%20%D0%98%D1%80%D0%B8%D0%BD%D0%B0%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D1%8C%D0%B5%D0%B2%D0%BD%D0%B0&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://my-shop.ru/shop/search/a/sort/z/page/1.html?f14_39=0&f14_16=0&f14_6=%D0%9B%D0%B8%D0%B1%D0%B0%D0%BD%D0%BE%D0%B2%20%D0%92%D0%B8%D1%82%D0%B0%D0%BB%D0%B8%D0%B9%20%D0%92%D0%B8%D0%BA%D1%82%D0%BE%D1%80%D0%BE%D0%B2%D0%B8%D1%87&t=12&next=1
https://postnauka.ru/themes/chemistry
http://gotourl.ru/4780
http://gotourl.ru/4783
http://gotourl.ru/4785
http://gotourl.ru/4786
http://www.chemnet.ru/rus/elibrary/

6. http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

Nudopmarmonnsle Marepuansl 00 oaumnuagax: MOCKOBCKOW TOPOACKOM,
Bceepoccuiickor, Menneneesckoii, MexayHapoguou. IlpuBenensl 3amaun
TEOPETUYECKUX U IKCIEPUMEHTAIBHBIX TYPOB, MOJPOOHBIE PEIICHHS, CIUCKU U
dotorpadun nodeauTeneu.

7. http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

Cucrema qUCTAHIIMOHHOTO OOy4YEHHUsI, HAITpaBJICHHAsl B MEPBYIO OouYepe/b Ha
MOATOTOBKY K OJIMMITAA/IaM BCEX YPOBHEM — OT IIKOJIBHBIX 10 MeEXIyHapOIHOM.
CailT coaepKUT OrpOMHOE KOJMYECTBO 3a7a4, CrPYINIHPOBAHHBIX KaK IO TEMaw,
Tak W 1o onumnuagaMm. [lo BceM OCHOBHBIM pa3jiejiaM XUMHUHU TPUBEIEH
TEOPETUUECKUI MaTepHal U pa3oOpaHbl PEIICHUsI TUTIOBBIX 3aj1ad4.

8. http://gotourl.ru/4789 (http://www.nanometer.ru/)

[Topran no HanorexHosnorusiM. OCHOBHAsl LieJIb — Pa3BUTHE 0Opa30BaHUS B
0o0JacTH  HAHOTEXHOJIOTMM W  TMOATOTOBKA K  HWHTEPHET-OJIUMIIHAAE  TIO
HaHOTEXHOJIOTUSIM.

9. http://gotourl.ru/4790 (http://webelements.com/)

Hanéxnast cnpaBouHas wuHpOpPMAIMA O XUMHYECKHUX DJIEMEHTAaX H WX
CBOMCTBax (Ha aHTTTUHUCKOM SI3BIKE).

10. http://gotourl.ru/4792 (http://periodictable.ru/)

PyccKOSI3bIYHBIN CalT O CBOMCTBAX XMMUYECKUX JJIEMEHTOB.

11. http://gotourl.ru/7180 (https://www.lektorium.tv)

Hexommepueckuii  calT ~ OHJIalH-OOpa30BaHUs,  COACPKUT  MHOTO
UHTEPECHBIX 00Pa30BaTEJIbHBIX KYPCOB U BHUJCOJEKIUN Il IIKOJHHUKOB,
CTYAEHTOB U yuuTesner. ECTb HECKOJIBKO KypCOB 10 XUMHUH.

12. http://gotourl.ru/4800 (https://www.cas.org/)

Caiitr Chemical Abstract Service — camblil aBTOPUTETHBII B MUPE XUMHH
UH(OPMAIIMOHHBIN UHTEPHET-PECYPC (CAUT IITATHBIN).

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

[TopTan mo opraHMYECKON XMMUU HA aHTJIMMCKOM SI3BIKE.

14. http://www.xumuk.ru

Caiit 0 XUMUU: KJIacCUYecKue Yy4eOHUKH, CIPABOYHUKH, DHIMKIIONEIUH,
NOMCK OPraHMYECKHMX M HEOPraHUYECKUX PpEaKIUi, COCTABIICHUE YpaBHEHHUM
peaKuuil.

15. http://orgchemlab.com/

CaiiT, moCBsIIEHHBIA TPAKTUIECKOM paboTe B TabopaTopun
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4, KOHTPOJIb M1 OIEHKA PE3YJIbTATOB OCBOEHUSI YUEBHOHN
JUCHUITJIMHBI

Kontpons u  omeHka  pe3yibTaToB  OOy4YEHHUSI  OCYIIECTBISIETCS
mpernojaBaTe’leM B Npolecce MPOBEACHUS  MPAKTUYECKUX  3aHATUH U
1ab0paToOpHBIX pabOT, TECTUPOBAHUS, a TAKXKE BBIMOJHEHHUS OOYy4arolUMUCS
WHUBUyaJbHBIX 3aJlaHUi, TPOEKTOB, HccienoBaHuil. Pe3ynbrarel o0yueHus
OTIPENEIISIFOT, YTO OOydJaromuecs: MOJDKHBI 3HATh, IOHUMATh W JE€MOHCTPUPOBATH
0 3aBEPIICHUH U3yYCHUS TUCITUTLTAHBI.

st hopmupoBaHusi, KOHTPOJS U OIEHKH PE3yIbTaTOB OCBOCHUS Y4eOHOM
JUCIMIUTAHBI UCTIONB3YETCS CUCTEMa OLIEHOYHBIX MEPONPUITHN, TPEICTABIISIONIAS
co00il KOMIUIEKC Y4e€OHBIX MEpPONpPUITHH, COIIACOBAaHHBIX C PE3yJbTaTaMU
oOyuennst u chopmymupoBanHeix ¢ yderom DI'OC COO (mpenmerHbIe
pesyabTtarsl o auciuiuae) u @I'OC CIIO.

[IpomexxyTouHas aTTecTalusi yCTaHOBJIEeHa B BuAe Iup(HepeHInpOBAHHOTO
3ayera.
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Ne OK/IIK Moayas/Pasnen/Tema Pesyabrar 00yuyeHus THbI OEHOYHBIX MEPONIPUATHI
| OcHOBHOe cojJepKkaHune
1 Pa3nen 1. OcHoBBI CTpOEHUSs @D opMyJIUPOBATH 0230BbIe MOHATHUS U
BellecCTBa 3aKOHbI XUMHH
1.1 |OKO01 CrtpoeHne aTOMOB XMMHUYECKUX CocTaBisTh XUMUYECKHE (OPMYIIBI 1. Tect «CTpoeHHE aTOMOB XUMHUYECKUX
3JIEMEHTOB U MIPUPO/Ia XUMUYECKOH |COEANHEHNH B COOTBETCTBUU CO 3JIEMEHTOB U IIPUPOJIa XUMUYECKON CBA3H.
CBSI3U CTEIEHbIO OKHCICHUSI XUMUYECKUX 2.3ajauu Ha COCTAaBIICHUE XUMUYECKUX (hopmyt
JJIEMEHTOB, UCXOJ U3 BAJICHTHOCTH U |BYXaTOMHBIX COCIMHEHHH (OKCUIOB,
JIEKTPOOTPULIATENBHOCTH Cynb(pUIOB, THIPUAOB U T.II.).
3. 3ajaHus HA UCIIOJIb30BAHNE XUMUYECKOU
CUMBOJIMKU Y Ha3BaHUU COCIMHEHUH 10
HOMEHKJIaTyp€e MEX/yHapOJHOr0 COI03a
TEOPETUYECKON U PUKIIATHOW XUMUHU U
TPUBHMAJIbHBIX Ha3BAHUU JJIs1 COCTABIEHUS
XUMUYECKUX (POpPMYJI IBYXaTOMHBIX COEIUHEHUN
(oKcuaoB, CyNb(hUIO0B, THAPHIOB U T.I1.) U
JPYTUX HEOPraHUYECKUX COCIMHEHHM
OT/EJbHBIX KJIACCOB
1.2 |OKO01 [Tepuonnueckuii 3akoH u Tabnuua | XapakTepu30BaTh XUMHUECKHE 1. Tect «Metamimdeckue / HeMeTaNIMYECKHE
OK 02 JI.. Menneneena 3JIEMEHTHI B COOTBETCTBUU C UX CBOMCTBA, 3JIEKTPOOTPULIATEIILHOCTh U CPOZICTBO

ITIOJIOKCHHUEM B HepHOJIquCKOﬁ

CHUCTEME XUMHUUYECKUX djiemeHToB JI.H.

Meunneneesa

K JIEKTPOHY XMMHYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX JJIEKTPOHHBIM CTPOCHUEM U
IIOJIOKEHUEM B IIEPUOAUYECKOM CUCTEME
xuMmudeckux snemeHToB J[.1. Menaeneeay.

2. IIpakTHueckue 3aJaHus HA YCTAHOBJICHUE
CBSI3U MEXNY CTPOEHHEM aTOMOB XMMHUYECKUX
2JIEMEHTOB U NIEPUOANYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKUX JJIEMEHTOB U UX
COECIMHEHUI B COOTBETCTBUH C ITOJIOKEHUEM
[leprnoauueckoit cucreme.

3. I[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
3a/1aHKs Ha XapaKTEePU3aLUI0 XUMUYECKUX
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OK/IIK

Monyas/Pa3nen/Tema

Pesyabrar 00yuyeHus

THbI OEHOYHBIX MEPONIPUATHI

3JIEeMEeHTOB: «MeTajndecKue /
HEMeETaJUINUECKHE CBOMCTRA,
3IIEKTPOOTPULIATENBHOCTh U CPOJICTBO K
3JIEKTPOHY XUMUYECKUX 3JIEMEHTOB B
COOTBETCTBHE C UX DJIEKTPOHHBIM CTPOCHUEM U
MOJIOKEHUEM B MEPUOIUYECKON CUCTEME
xuMmmudeckux snemeHToB J[.1. MenaeneeBa

Pa3nen 2. XumMnueckue peakunu

Xap AKTEPU30BaATb THUIIbI
XUMHYECCKHUX pe aKnun

KounrpoJabHnas padora
«CTpoeHue BellleCTBA U XMMHYeCKHe
peakuum»

2.1

OK 01
OK 04

Tunel XUMUYECKUX peaKIui

CoCTaBIIsATh PEAKIIMK COCTUHECHUS,
pasnokeHus, 0OMeHa, 3aMeIleHus,
OKHCJIUTEIIEHO-BOCCTAHOBUTEIILHBIE
peaKiuu

1. 3amaum Ha cocTaBiIeHUE YPaBHEHUN PEeaKIIHii:
— COC/IMHCHUS, 3aM CIIICHHSI, Pa3JIOKCHUS,
obMeHa;

— OKHCITTEJIbHO-BOCCTAHOBUTEILHBIX PEAKIIHIA C
UCIOJH30BAaHUEM METO/Ia AIEKTPOHHOI0 OasaHca.
2.3amaun Ha pacyeT Macchl BENIECTBA WU
00BEMa

ra3oB 110 M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wik 00bEMY OJTHOTO U3 YYACTBYIOIIMX B
PCaKIMH BEIEeCTB; PacyEThI

Macchl (00bEMa, KOJIMYECTBA BEIIECTBA)
MPOIYKTOB PEAKIIMH, €CJIA OJTHO U3 BEIIEeCTB
UMEET IPUMECH

2.2

DNEKTPOIMTAYECKAS] T CCOITUAIUS
1 MOHHBIA 00MEH

CocTaBisATh ypaBHEHUS! XUMHYECKUX
peaKiy HOHHOr0 0OOMEHa ¢ y4acTHEM
HEOPraHWYECKUX BEIECTB

1. 3aganus Ha COCTaBIIEHHE MOJIEKYJIAPHBIX U
MOHHBIX PEAKIH C y9aCTHEM KHCIIOT, OCHOBaHHM
U COJICH, yCTaHOBJICHNE N3MEHEHUS KUCIIOTHOCTH
cpensl

2. JlabopatopHas padoTta "THIIBI XUMUYECKUX
peakimit"
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OK/IIK

Monyas/Pa3nen/Tema

Pesyabrar 00yuyeHus

THbI OEHOYHBIX MEPONIPUATHI

Pa3nea 3. CTpoeHue u cBoiicTBa
HEOPraHM4YecKHX BellecTB

HccienoBarh cTpoeHne U CBOMCTBA
HEOPraHu4Ye€CKUuX BEIICCTB

KonTpoasnas padora
«CBoOIICTBa HEOPraHNYEeCKHUX BelIECTB)

3.1

OK 01
K 1.3

Knaccuukarus, HOMEHKIATypa U
CTPOEHHE HEOPraHUIECKUX
BEIL[ECTB

KnaccuumnupoBars HeopraHHueCcKue
BEIIIECTBA B COOTBETCTBUU C UX
CTPOEHHEM

1. Tect «HomeHkaTypa 1 Ha3BaHUE
HEOPraHWYECKUX BEIECTB UCXOs U3 UX
XUMHUYECKOH (popMyIIB NI COCTaBIIEHHE
XUMHYECKOI (pOpMyJIIbI UCXOMS U3 Ha3BAHUS
BELIECTBA 110 MEXTYHAPOJHON UJIM TPUBUAJILHOM
HOMEHKJIaType».

2. 3agaun Ha pacuyeT MacCOBOM J0JH (MaCChI)
XUMHUYECKOTO JIEMEHTa (COSAMHEHUS) B
MOJIEKYJIe (CMECH).

3. IlpakTHueckue 3aAaHus 1O KJIaccuuKamum,
HOMEHKJIAType U XUMHYEeCKUM (popMyam
HEOPraHMYECKUX BEUIECTB PA3IUUHBIX KJIACCOB.
4. IlpakTHueckue 3aJaHus Ha ONpeEIeHUe
XMMHYECKOI aKTUBHOCTH BEIIECTB B
3aBUCHUMOCTH BHUJIa XUMUYECKOM CBSI3U U TUTIA
KPUCTAJUINYECKON PEIIETKU

3.2

OK 01
OK 02
K 1.3

Dusuko-xuMHUeCKUE CBOMCTBA
HEOPraHUYECKUX BEIIECTB

YcTaHaBIMBaTh 3aBUCUMOCTD (PU3UKO-
XMMHMUYECKUX CBOMCTB HEOPTaHUYECKUX
BEILECTB OT CTPOCHMS aTOMOB H
MOJIEKYJI, @ TAKXKE TUIIA
KPUCTAJUINYECKON PEIIETKH

1. Tect «OCOOEHHOCTH XUMUYECKHX CBOMCTB
OKCHJIOB, KUCJIOT, OCHOBAHUH, aM()OTEPHBIX
TUAPOKCUIIOB U COJIEI».

2. 3aaHus Ha COCTABJIEHUE YpaBHEHUI
XMMHMUYECKUX peaKluil ¢ y4acTHEM IPOCTHIX U
CIIO’KHBIX HEOPIaHMUYECKUX BEILECTB: OKCHIOB
METaJlIoB, HEMETAJJIOB U aM(OTEPHBIX
9JIEMEHTOB; HEOPraHUYECKUX KUCIIOT, OCHOBaHUMI
¥ aM(pOTEPHBIX F'UAPOKCHU]IOB, HEOPraHUYECKUX
COJIEH, XapaKTEPU3YIOUIMX UX CBOICTBA U
CIOCOOBI MOJTY4YCHHUSL.

3. I[IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE
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OK/IIK

Monyas/Pa3nen/Tema

Pesyabrar 00yuyeHus

THbI OEHOYHBIX MEPONIPUATHI

3aJaHus Ha CBOICTBA B MOJIYy4YCHUC
HCOPraHn4CCKUX BCUICCTB

3.3

OK 01
OK 02
OK 04

Wnentudukanust HeOpraHU4eCKuxX
BEIICCTB

HCCJ’ICZ{OB&TB Ka4u€CTBCHHBIC PCAKIINHN
HCOPraHN4YCCKUX BCIICCTB

1. IIpakTHKO-OpHUEH THPOBAHHBIE 3aTAHUS 110
COCTaBJICHHIO XUMUYECKUX PEAKINI C ydacTHEM
HEOPraHUYECKUX BEIIECTB, UCIIOIB3YEMbIX JIIs
uX UACHTU(DUKAIIHH.

2.JIaGopaTtopHas padora: “Unentudukanus
HEOPraHUYECKUX BEUIECTB”

Pa3nea 4. CTpoeHue u cBoiicTBa
OpraHuYecKHX BellecTB

HccnenoBaTh cTpoeHHe U CBOICTBA
OpPraHu4YecKHX BellecTB

KounrpoJabsHnas padora
«CTpoeHHUe U CBOICTBA OPraHMYeCcKHX
BelleCTB»

41

OK 01
K 1.3

Knaccuduxkanus, crpoeHue u
HOMEHKJIaTypa OpraHHYeCKUX
BEIIICCTB

KnaccuduimpoBaTth opraHudeckue
BEII[ECTBA B COOTBETCTBUU C UX
CTpOECHUEM

1. 3amaHus Ha cCOCTAaBJICHUE HA3BAHUUI
OpraHUYeCKHUX COCIMHEHUMN 110 TPUBUAIILHON WU
MEXIYHAPOIHON CHUCTEMAaTHYEeCKON
HOMEHKJIaType.

2. 3aaHus Ha COCTABJICHUE MOJIHBIX U
COKPAIICHHBIX CTPYKTYPHBIX (GOPMYIT
OpPraHUYEeCKUX BEIIECTB OTJAEIbHBIX KJIACCOB.

3. 3ajauM Ha onpeaeIeHre NpocTenIIen
(bopMyITBI OpraHNYEeCKON MOJIEKYIIbI, UCXOIS U3
3JIEMEHTHOr0 cocTana (B %)

4.2

OK 01
OK 02
OK 04
K 1.3

CBoiicTBa OpraHu4ecKuX
COEIMHEHUN

YcTanaBnuBaTh 3aBUCUMOCTD (DU3UKO-
XUMHYECKUX CBOMCTB OPraHUYECKUX
BELLECTB OT CTPOEHUSI MOJIEKYJI

1. 3aaHus Ha COCTaBJIEHUE YPaBHEHUM
XUMUYECKUX PEAKIUI C y4aCTUEM OPraHUYECKUX
BEIIIECTB HA OCHOBAaHUU UX COCTaBa M CTPOCHHUS.
2. 3a1aHus Ha COCTABJICHUE YPaBHEHU
XUMHUYECKUX PEAKIUHI, HILTIOCTPUPYIOIIHAX
XMMHUYECKHE CBOMCTBA C Y4€TOM MEXaHHU3MOB
IIPOTEKAHUS TAHHBIX PEAKIUI U T€HETHYECKON
CBSI3M OPraHUYECKUX BEIIECTB Pa3HbIX KJIACCOB.
3. PacueTHble 3a1auM 110 YPaBHEHUSIM peaKLUi C
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Ne OK/IIK Moayas/Pasnen/Tema Pesyabrar 00yuyeHus THbI OEHOYHBIX MEPONIPUATHI
y4acTUEM OPraHUYECKHX BEILIECTB.
4. JlaboparopHas pabota “IIpeBpameHus
OpPraHUYeCKUX BEIIECTB MPU HarpeBaHuu"
4.3 |OKO01 Nnentuduxanus opraHn4eckux HccnenoBath kauecTBeHHbIE peaki | 1.IIpakTuko-opreHTHpOBaHHBIE 3aAaHUSI 1O
OK 02 BEILECTB, UX 3HAUYCHUE U OPraHMYECKUX COCIUHEHUN OTAEIbHBIX |COCTaBICHUIO XMMUYECKHUX PEAKIUN C y4aCTUEM
OK 04 IIPUMEHEHNE B OBITOBOM U KJIaCCOB OpPraHUYEeCKUX BEILECTB, B T.4. HCIIOJIb3YEMBIX
IIK 1.3 MIPOU3BOJCTBEHHOM J1EATEIILHOCTH JUTSL UX UASHTU(DUKAIIUN B OBITY U
4eII0BeKa IIPOMBILLIEHHOCTH.
2.JIabopaTtopHas padora: “Unentudukanus
OpPraHUYECKUX COEAMHEHHUIN OTIEIIbHBIX KJIACCOB”
5 Paznen 5. Kunernueckune u XapakTepu3oBaTh BJIUSHHE
TEPMOAMHAMUYECKHE pa3IM4YHbIX (PAKTOPOB HA
3aKOHOMEPHOCTHU NPOTEKAHUS PaBHOBeCHE M CKOPOCTb XHMHYECKHX
XUMHYECKHUX peammﬁ pealcum‘i
5 |OKO0l CKoOpoCTh XUMUYECKHX peakiuil. |XapaKTepu30BaTh BIUSHHE [IpakTUKO-OpHUEHTUPOBAHHBIE TEOPETUYECKHE
OK 02 XUMHUYECKOE PaBHOBECUE KOHIICHTpAllMH pearupyomiyx BEUIeCTB |3aaHus Ha aHaIu3 (aKTOPOB, BIUAIOIIMX Ha
K 1.3 U TEMIIEPATYPBI HA CKOPOCTH MU3MEHEHUE CKOPOCTU XUMHUYECKOU PEaKIH.
XMUMHUYECKUX peaKui [TpakTHKO-OpHEHTPOBAHHBIE 3aJaHUS HA
XapakTepu3oBaTh BIUAHUE U3BMEHEHU |IIpuMeHeHue npuHuuna Jle-Illarense pis
KOHILICHTPALIUU BEIECTB, PEaKLUU HaXO0KJ€HUS HAIPaBJICHUS CMELLEHUS
Cpebl U TEMIIEpaTyphl HAa CMEIIEHUE | PaBHOBECUS XMMUYECKOM peakluu U aHan3
XMUMHUYECKOT0 paBHOBECHS (bakTopOoB, BIUAIOIIUX HA CMEIICHNE
XMMHYECKOTO PaBHOBECHS
6 HccnenoBars HCTHHHBIE PACTBOPHI €

Pa3nen 6. PacTBopsl

3aJAaHHBIMH XapaKTCPUCTHKAMU

35




Ne OK/IIK Moayas/Pasnen/Tema Pesyabrar 00yuyeHus THbI OEHOYHBIX MEPONIPUATHI
6.1 |[OK Ol [Tonsatue o pactBopax PaznuyaTth HCTUHHBIE pAaCTBOPHI 1. 3amaun Ha MPUTOTOBJIEHUE PACTBOPOB.
OK 02 2. [IpakTUKO-OPHUEHTUPOBAHHBIEC PACUETHHIE
IIK 1.3 3a/IaHNS HA JUCTIEPCHBIE CUCTEMBI,
UCIOJIb3yeMble B OBITOBON M MPOU3BOICTBEHHOM
JeSITENbHOCTH YelloBeKa
6.2 |OKO01 HccnenoBanue cBoiCTB pacTBOpoB |McciaenoBars GU3NKO-XUMUYECKHUE JlaGopaTtopHas pabora
OK 04 CBOMCTBa UCTUHHBIX PACTBOPOB “IIpuroroBiieHu€e pacTBOPOB”
K 1.3
Il | IlpodeccnoHaIbHO-OPHEHTHPOBAHHOE COlePKaHNe (CoAep KaHHe NPUKJIATHOT0 MOYJIA)
7 Pa3znen 7. 3ammuTa Keiica (¢ yuerom Oyaymei
Xumus B ObITY U npogeccuoHATBLHOM eI TeJIbHOCTH)
NPOU3BOACTBEHHOI

ACATCJIBHOCTH Y€JT10BCKA

OK 01
OK 02
OK 04
OK 07
IIK 2,2

XuMus B IpOU3BOJACTBEHHOU
EATEILHOCTH YEI0BEKa

- yYMEHHE OIpeneisiTb CBOHCTBa
METaJIoB u JlaBaTh UM
XapaKTEPUCTHUKY,

- YMEHHE OIpeAesiATb  CBOMCTBa

CIIJIABOB IO UX XHMUYECKOMY COCTaBYy.
-YMEHHE COCTABIISATH XUMHUCCKUE
(OpMYIIBI CIUTaBOB.

Keiic (¢ yaerom Oymyiei npodeccruoHaIbHOMI
JesITeIbHOCTH )

Bo3MOXHBIE TEMBI KEMCOB:

1. BIMsTHUE XUMHYECKOTO COCTaBa CIJIaBa Ha €ro
CBOICTBA.

2. CrumaBbl Oyymiero.
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