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Pabouas nporpamMma y4eOHOM qUCHUIUIMHBI pa3paboTaHa Ha OCHOBE TpeOOBaHUI

—  DepepallbHOTO  TOCYAAPCTBEHHOTO  O0pa30BaTEIBLHOIO  CTAaHAApPTa  CPEIHEro
npodeccnonansHOro obOpazoBanusi 1o crenuanbHocTH 27.02.04 ABTOMaTHYeCcKUE
CHCTEMBI yITPaBIICHHUS
— @enepanbHOrO TrOCYIAapCTBEHHOTO 00pa30BaTEIbHOIO CTAaHAApPTa CPEAHEro OOIIero
o0Opa3oBaHMS;
— ®@egepanpHON 00pa30BATENLHOM MPOTrPaMMBbI CPETHETO 00IIeT0 00pa30BaHUS

" C y4CTOM

— Paboueit mporpammpl BocnuTaHusl 1o crenuagbHocTH 27.02.04 ABTOMaTHYECKHE
CUCTEMBI YIIpaBJICHUS
— Pexkomennmanmii mo peanuzanuu cpenHero oomiero oOpa3oBaHUS B IpenesiaX OCBOCHHS
00pa30BaTeNbHOM MPOrpaMMbI CPEIHEr0 MPOPECCHOHATBHOI0 00pa30BaHMs;
— Ilpumepnoii paboueil mporpammbsl 00111€00pa30BaTEIbHON JUCHUILUIMHBL «XUMUS» AJIs
npodeccroHanbHBIX 00pa30BaTENbHBIX OpraHU3aIIHi.

Paspabotunk: Bexosa E.A. nmpenonaBatens [AIIOY CO «Cyxon0oxcKkuid MHOTOITPO(GUITEHBINA
TEXHUKYM)»
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1. OBIIASI XAPAKTEPUCTHUKA PABOUYEN ITPOI' PAMMBI
OBIIEOBPA30OBATEJBbHOMN JUCIHUILIMHBI «XUMMSI»

MecTo IMCHUIIMHBI B CTPYKTYpPe OCHOBHOM mpodeccnoHalbHOI 00pa3oBaTebHOI
NPOrpaMMbIl

OOmeobpa3oBaTenbHAAIUCIUIUINHA ~ «XHUMHS»  U3ydaercs Ha  0a30BOM  ypoBHE B
o0mieo0pa3oBaTeabHOM LHUKIE y4eOHOro IUIaHa OCHOBHOHM MpodecCHOHAIbHOW 00pa3zoBaTEeNIbHOM
nporpammsl crienrasibHOCTH23.02.07 TexHuyeckoe 00CITy)KMBaHUE U PEMOHT JBUTATENICH, CUCTEM H
arperatoB aBTOMOOMIIEH

[lepuon oOydeHus u pacmpeneieHHe IO CeMecTpaM oOmpenenser oOpa3oBareiabHas
OpraHu3aIysl CaMOCTOSITETIbHO, C YUYE€TOM JIOTMKH (POPMHUPOBAHUS JUCHUILUIMHAPHBIX PE3yIbTATOB,
o0mux W MNpo(ecCHOHANBHBIX KOMIIETCHIIMNA, MEXIUCIHUIUIMHAPHBIX CBSI3eH € JIpyruMu
JTUCIUILTMHAME 00I1e00pa30BaTEIbHOTO U 00MIETPO(ECCHOHATBHOTO IIUKJIOB YUeOHOTO IJIaHa.

Lenu u muIaHupyemMble pe3yabTaThl 0CBOEHUS AUCHUITUHBI
Henn u 3aga4n IMCHUILUIMHBI

@opMHUpPOBAaHUE Yy CTYIEHTOB MPEICTABICHUS O XWMHUYECKOW COCTaBISIONICH E€CTECTBEHHO-
HAyYHOM KapTUHBI MHpa KaK OCHOBBI NPUHATHS PEUICHUH B >KM3HEHHBIX M IMPOU3BOJICTBEHHBIX
CUTYalUsIX, OTBETCTBEHHOI'O IIOBE/ICHNUS B IPUPOJIHOM cpejie.

3agauu AMCHUILINHBI:

1) chopmupoBaTh NMOHMMaHHWE 3aKOHOMEPHOCTECH IMPOTEKAHUS XUMHYECKHUX IPOIECCOB M
SBICHUM B OKpPYXKalOLIEH cpexe, LEIOCTHOW HAyYHOM KapTUHBI MHUpPA, B3aHMOCBSI3H W
B3alMO3aBUCUMOCTH €CTECTBEHHBIX HayYK;

2) pasBUTh yMEHHS COCTaBJISATH (OPMYJbl HEOPraHUYECKMX M OPraHMYECKUX BEIIECTB,
yYpaBHEHUS XHMMHUYECKUX peakiui, OOBICHATh UX CMBICI, HHTEPHPETUPOBATH PE3YyIbTAThHI
XUMHUYECKHUX IKCIIEPUMEHTOB,

3) chopMupoBaTh HaBBIKA MPOBEJACHUS MPOCTEHIINX XHUMHUECKHUX SKCIIEPHUMEHTATbHBIX
HCCIIEIOBaHUM ¢ cOOMIOeHNEM MpaBUil 0€30MacHOro OOpalleHHs ¢ BELIeCTBaMHM U J1a00paTOPHBIM
000pyI0BaHUEM;

4) pa3BUTb YMEHHUS HCIOJIb30BaTh HHPOPMAIMIO XHMHYECKOTO XapakTepa W3 pa3IdYHBIX
HCTOYHUKOB;

5) chopmupoBaTh yMEHHS POTHO3UPOBATH MOCIEACTBUS CBOEH IESTEIBHOCTH U XUMHYECKUX
MPUPOIHBIX, OBITOBBIX U MTPOU3BOJCTBEHHBIX MPOIIECCOB;

6) copmupoBaTh MOHMMaHWE 3HAYMMOCTH JIOCTIDKCHHH XUMHYECKON HAYKH M TEXHOJIOTH
JUISL Pa3BUTHS COIIMATILHOM U TPOU3BOJCTBEHHOM cdep.



IInanupyemMblie pe3yJbTaThbl 0CBOeHHUsI 001eo0pa3oBaTebHON AUCHUILIMHBI B co0TBeTcTBHU ¢ PI'OC CIIO u Ha ocHoBe ®I'OC

CO0O
Koa n Ilnanupyemblie pe3yibTaThl 0CBOECHHSI JUCHHILITHHBI
HANMEHOBaHHUeE
¢opmupyembix OO0mme JucuuniuHapHble
KOMIIeTEeHITH A
OK 01. Beibupats B yacTu TpY10BOIr0 BOCHIUTAHMS: - BJAJETh CHUCTEMOM XUMHYECKHMX 3HAHUH, KOTOpas BKIIKOYAET:
CIOCOOBI perieHus - TOTOBHOCTh K TpPYAYy, OCO3HAaHHE IIEHHOCTH | OCHOBOIIOJAralOIIUe  ITOHSATHS (XUMHYECKHI  DJIEMEHT, aToM,

3a1aq
npodeCCHOHATTLHON
JIeATETbHOCTH
MMPUMCHHUTCIIBHO K
Pa3IMIHBIM
KOHTCKCTaM

MacTepcTBa, Tpy10ito0ue;

- TOTOBHOCTb K aKTUBHOM JIEATECIILHOCTH
TEXHOJIOTHYSCKOMU u COIMATLHOM
HaIPaBJIECHHOCTH, CIIOCOOHOCTh MHUIIMHPOBATH,
IJIAHUPOBATh M CaMOCTOSITEJIbHO BBITIOJHATD
TAKYIO J€ATEIbHOCTD;

- UHTEpeC K pa3INYHbIM cepam
poeCCHOHAILHON JESTENBHOCTH,
OBiageHne yYHMBEPCAJIBHBIMH y4eOHBIMHU

NM03HABATEJbHBIMH JI€/iCTBUSIMH:

a) 0a30Bble JIOTHYECKHUE I CTBUS:

- CaMOCTOSITEIIBHO (dbopMynupoBaTh 51
aKTyalu3upoBaTh MpoOJIeMy, paccMaTpuBaTh ee
BCECTOPOHHE;

- YCTaHaBIIMBATh CYIIECTBEHHBIN MpPU3HAK WIIHN
OCHOBAaHHA JIA CPABHCHUA, KJ'IaCCI/I(i)I/IKaHI/II/I )51
00001ICHUS;

- ONpenensiTh IENH JeATeTLHOCTH, 3a/JaBaTh
napameTpbl U KPUTEPUU UX JTOCTHIKECHHUS;

- BBISIBJIATh 3aKOHOMEPHOCTU U IIPOTUBOPEUUS B
paccMaTpUBAEMBIX SIBJICHUSX;

- BHOCUTH KOPPEKTHUBBI B ACATCIIBHOCTD,
OIICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM,
OIIEHUBATh PUCKHU MOCIEACTBUMN AEATEILHOCTH;

- pa3BuUBaTh KpEATHUBHOE MBIIUICHUE MpHU

3IICKTPOHHAsI 000JI0UKA aTOMa, S-, p-, d-3JIEKTPOHHBIE OPOHUTAIIH ATOMOB,
WOH, MOJIEKYyJla, BaJEHTHOCTb, AJIEKTPOOTPHULATEIbHOCTh, CTEIEHb
OKHUCJICHHs, XMMUYECKasi CBsI3b, MOJb, MOJIIpPHAas Macca, MOJISIPHBIN
0o0beM, yYIJIepOmHBIA CKeleT, (YHKIHMOHAIbHAS TPYIa, paiuKal,
W30MEPHsI, U30MEPBI, TOMOJIOTUYECKUN PsiZl, TOMOJIOTH, YTJIEBOIOPOABI,
KHUCJIOPOJI- M a30TCOJEPIKALIUE COEAMHEHHUs, OMOJIOrMYEeCKH aKTHBHbIE
BellecTBa (YIaeBObl, )KUPBI, OEIKH), MOHOMED, MOJIUMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMSI, KPUCTAJUIMUECKas PEIIeTKa,
TUIBI XUMUYECKUX PEeaKUUH (OKUCINTEIbHO-BOCCTAHOBUTENIBHBIE, IK30-1
SHIOTEPMUYECKUE, PEaKLMU HOHHOTO OOMEHa), pacTBOp, DJIEKTPOJIMTHI,
HEDJIEKTPOJIUTBI,  AJIEKTPOJIMTUYECKAs]  JUCCOLMALMS,  OKUCIMTEID,
BOCCTAHOBUTENb, CKOPOCTh XHUMHUYECKOW peakluu, XUMHYECKOEe
paBHOBECHE), TEOPHMM M 3aKOHBI (TEOpPHsI XHMHYECKOTO CTPOCHUs
opranuueckux BemecTB A.M.bytnepoBa, TeopHusi 3JIE€KTPOIUTHUECKON
aucconyanuu, nepuonunyeckuii 3akoHn M. MenneneeBa, 3aKkoH
COXpaHEHMsI Macchl), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BbIK XUMUH,
(bakToJIOrMUECKUEe CBEJCHHMS O CBOMCTBAaX, COCTaBe, IOIYYEHUH H
0€30MacHOM  HCIIOJIb30BAHWM  BAaXHEMIIMX  HEOPraHMYECKUX U
OpraHMYECKHUX BELIECTB B OBITY M MPaKTUUYECKOH J1€ATeIbHOCTH
4eJI0BEKA;

- YMETh BBISBJISATH XapaKTEpHbIE MPU3HAKK M B3aUMOCBS3b HM3YYEHHBIX
MOHSTUM, TPUMEHATH COOTBETCTBYIOIME MOHATHS NPU ONUCAHUH
CTPOEHHUSI U CBOICTB HEOPraHWYECKUX M OPraHMYECKHX BEIIECTB U HUX
IIPEBPALlICHUI;  BBISIBIATH  B3aUMOCBSI3b  XMMHUYECKMX 3HaHMM C
NOHATHAMM W TPEICTABICHUSMU JPYTUX  €CTECTBEHHOHAYUYHBIX




pemeHI/m KU3HCHHBIX HpO6JIeM
0) 0a3oBbIe HcciIe0BaTeIbLCKHE JeCTBUS:

- BJIAJIETh HaBbIKaMU yueOHO-
HCCIIEI0BATENIbCKON u IIPOEKTHOMU
NeSITeIbHOCTH, HaBbIKAMHU paspenieHus
npobiem;

- BBIABJIATH NPUYHMHHO-CIICJICTBCHHBIC CBSI3U MU
aKTyaJII/I3I/IpOBaTB 3a11aqy, BbIABUT'aTb FI/IHOT€3y
€¢ pCUICHHS, HAXOOUTh AapryMEHTBI  JUIs
JTIOKA3aTeIbCTBA CBOMX YTBEPIXKICHHMA, 3a1aBaTh
napaMeTpbl U KPUTEPUH PEIICHHUS,

- aHaJII/I3I/IpOBaTI> HOJIyLIeHHI)IC B XOI¢C pemeHm{
3aJ]auu Pe3yJIbTaThl, KPUTHUCECKU OLICHUBATh UX
JIOCTOBEPHOCTh, TMPOTHO3UPOBATh W3MCHCHUE B
HOBBIX YCJIOBUSIX;

- YMGTI) HepeHOCI/ITI) 3HAHUA B HO3HaBaTeJII>HyIO
U TIPAKTUYECKYIO 00JIaCTH KU3HEACITETbHOCTH;
- YMCTB I/IHTCFpI/IpOBaTI) 3HAHUA U3 paSHI)IX
TUCITUIIMHAPHBIX 00IacTeif;

- BBIIBUT'aThb HOBBEIC naeu,
OpPUTHHAIILHBIE MTOJAXO0/IbI U PEIICHUS;
- CIIOCOOHOCTh HMX HCIIOJIL30BAaHUS B
MO3HABATENBHOMN U COIIMATLHOM MPAKTHKE

npeJIarath

JIMCLHUILINH;
- YMETb MCHOJIb30BaTh HAWMEHOBAHMS XUMHUYECKUX COEIUHEHHU
MEKJIYHApOAHOTO COK03a TEOPETHYECKOM H NPUKIATIHOM XUMHUU U
TPUBUAIbHBIE HA3BaHMS BaXHEMIIMX BeUIeCTB (ITUJICH, AalleTHUJICH,
rmnepud, ¢peHol, GopManbaeTu, YKCYCHasT KUCIIOTA, TIUINH, YTrapHbIA
ra3, yrJIGKMCJIbI ra3, aMMHUaK, TalleHas M3BECThb, HEralleHas W3BeCTb,
MUTBEBAsI COJa M JIPYTUX), COCTABIATH (POPMYIBI HEOPTaHUYECKHX H
OpPraHUYECKUX BEIIECTB, YPABHEHUS XWMHUYECKUX PEaKIHid, OOBICHSITDH
WX CMBICJ; OATBEPKAATh XapaKTEPHbIE XUMUUYECKUE CBOKMCTBA BEILIECTB
COOTBETCTBYIOIIMMHU  JKCIIEPUMEHTAMH U  3alUCSIMU  ypaBHEHUU
XUMHYECKHUX PEaKIUI;

- YMETh YCTAHABIMBATh MPUHAJICKHOCTh U3YYECHHBIX HEOPTaHUUECKUX U

OpraHu4YeCKuX BCIICCTB K OINPCACICHHBIM KJIaCCaM MW TIpyliiaM
COCHHHGHHﬁ, XapaKTCpru30BaTb HX COCTAaB H BaKHEHIIINE CBOﬁCTBa;
OonpeaciisiTb  BUABI  XUMHYCCKHUX CBsI3CH (KOBaJIeHTHaﬂ, HOHHAas,
MCTAIJIIMYCCKasd, BO,Z[OpOI[HaH), THUIIBI  KPUCTANIMYCCKHUX  PCIICTOK

BEIIECTB; KIIACCUPHUIIMPOBATH XUMUIECKHE PEAKINH;

- chopMHpOBaTh TPEACTABICHUSA: O XUMHUYECKOW COCTaBIISAIOLICH
€CTECTBEHHOHAYYHOW KapTUHBI MHUPA, POJIM XUMHH B MMO3HAHUU SIBIICHUH
Opupojsl, B (OPMHUPOBAHUU MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€
(YHKIIMOHAJIBHOW  TPaMOTHOCTH,  HEOOXOOUMOW Al pelleHus
NPAaKTUYECKUX 3a/lad M HKOJOTHMYECKH OOOCHOBAHHOI'O OTHOIIEHUS K
CBOEMY 3/I0pPOBBIO M IPUPOJHOM CpPEAE;

- YMETh NMPOBOAMUTH PACUYEThl IO XUMUYECKUM (POpMyJIaM U ypaBHEHUSIM
XUMHYECKHX pEaKIi C WCIOJIb30BaHWEM (DH3MUECKUX BEIUYHH,
XapaKTepU3YIOIUX BEIIECTBA C KOJWYECTBEHHONW CTOPOHBI: MAacchl,
o0bemMa (HOpPMajbHBIE YCIIOBUSI) Ta30B, KOJMYECTBA BEIIECTBA;
UCIOJIb30BaTh CUCTEMHBIE XUMUUYECKUE 3HAHUS JUISl IPUHATHUS peIlIeHUN
B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUsX, CBA3aHHBIX C BEIIECTBAMH U MX
pUMEHEHHEM

OK 02.
Hcnons3oBaTh
COBPEMEHHBIE
Cpe/cTBa MOKCKA,

B o0s1acTHIIEHHOCTH HAYYHOI'0 ITO3HAHMS:

- c(hOpMHUPOBAHHOCTh MHPOBO33pPEHUS,
COOTBETCTBYIOILIETO  COBPEMEHHOMY  YPOBHIO
pa3sBUTHsL HAYKH M OOILECTBEHHOM NPaKTHKH,

- yYMETh IUIAHUPOBaTb M BBINOJHATh XUMHUYECKHHW OSKCHEPUMEHT
(mpeBpalieHusi OpPraHMYECKUX BELIECTB IPHU HArpeBaHUU, IOJIyYEHHUE
STWJIEHA M U3YYECHHE €ro CBOMCTB, KAYECTBCHHBIC pEaKIHHU Ha
IBJCTUABI, KpaxXMall, YKCYCHYIO KHUCIOTY;, JeHaTypaius OelKOB Ipu




aHam3a u
UHTEPIIPETALNU
uHpopmauu u
UH(OPMAIIMOHHBIE
TEXHOJIOTUH IS
BBITTOJIHEHHS 33124
npodeCCHOHATEHON
JEeATELHOCTH

OCHOBAHHOTO Ha Jasnore KYJIBTYD,
CIIOCOOCTBYIOILIIETO OCO3HAHUIO CBOET0 MECTa B
MOJIUKYJIBTYPHOM MHUPE;

- COBEPILIECHCTBOBAHUE SI3bIKOBOM 51
YUTATENIbCKOM  KYJIbTYpbl ~ KaK  CpeACTBa
B3aUMOJICHCTBUSA MEXAY JIIOJbMH M IIO3HAHMSA
MUDPA;

- OCO3HaHHUE LIEHHOCTH HAay4YHOH JAEATEeIbHOCTH,
FOTOBHOCTh  OCYILECTBJIAITh  NPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JeATEeNIbHOCTb
WHAUBUAYAJIbHO U B TPYIIIIE;

OBiaseHne yHHBepPCAJIbHBIMM  y4eOHBIMH

MO3HABATEJIbHBIMU /Il CTBUSIMH:

B) pabota ¢ undopmanueii:

- BJIQJIETh HABBIKAMH TOJIy4eHUs MH(popManuu
U3 UCTOYHUKOB PA3HBIX THIOB, CAMOCTOSITEIILHO
OCYIIECTBIISATh MOUCK, aHAJIU3, CUCTEMAaTHU3aLIUIO
U MHTEpIpeTauio0 HHPOPMALUU  Pa3IUnYHbIX
BUJIOB U (DOPM Tpe/ICTaBICHMS,

- co3/aBaTh TEKCThl B pa3jMuYHbIX (hopmarax c
y4eTOM Ha3HaueHusi MHQPOpMaluu M 1EJIeBOMN
ayoUTOpUM, BBIOUpas ONTUMAIbHYIO (opmy
MNpEaACTaBJICHUA U BU3YyaJIM3alluH;

- OLIEHUBATh JIOCTOBEPHOCTh, JIETUTUMHOCTh
uH(oOpMaIMi, €€ COOTBETCTBHE TPABOBBIM H
MOPAJTLHO-3THYECKUM HOpMaM;

- UCTONB30BaTh CPeACTBa WH(MOPMALMOHHBIX U
KOMMYHUKaAIIMOHHBIX TEXHOJIOTUH B peuiCHNn

KOIrHUTHUBHBIX, KOMMYHUKATHBHBIX n
OpraHu3allMOHHBIX 3a1a4 C CO6J'IIOJIGHI/ICM
Tpe60BaHPII>i 9ProHOMHKH, TCXHUKH

0€30MaCHOCTH, THUTHEHBI, PecypcocOepeKeHHs,
NPaBOBBIX M OTHYECKHX  HOPM,  HOPM
nH(pOpMaAITMOHHOW 0€30TTaCHOCTH;

HarpeBaHUH, LIBETHbIE PEAKLMU OENIKOB; MPOBOJUTH PEAKIMM HOHHOTO
o0MeHa, onpeleNsITh Cpeay BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKLIUU
Ha cynb¢aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHUS; pelaTh
AKCIIEpUMEHTaJbHbIE 3a7aun 1o TemaMm "Mertamibl" U "Hemetanns") B
COOTBETCTBUH C IMPAaBUJIAMU TEXHHKH OE30MACHOCTH MPHU OOpaIieHHH C
BEIlECTBAMM U Ja0OpaTOpHBIM  OOOPYAOBaHUEM;  IPEACTaBIATH
pe3yabTaThl XMMHUYECKOTO JKCIIEPUMEHTa B (OpPME 3aluCH YpaBHEHUIA
COOTBETCTBYIOLMX peaklui U (GOpMyIHMpoOBaTh BBIBOJABI HA OCHOBE 3THX
pE3yJIbTATOB;

- YMETb aHAJIM3UPOBATH XMMUYECKYI0 HMH(POPMALMIO, NOIYy4aeMyl0 M3
pa3HBIX HCTOYHHUKOB (CPEACTB MaccoBoil nHpopmarum, cetb HTEpHET N
JpyTHe);

- BJAJETh OCHOBHBIMH METOJaMH HAy4yHOTO II03HAHHS BEIIECTB U
XMUMHYECKUX  sIBIEHUM (HaOmrofeHHe, H3MEepeHHe, SKCIIEPUMEHT,
MOJIETTUPOBAHUE);

- YMETb IPOBOJUTH PacueThl 10 XUMUUECKUM (hopMysIaM U ypaBHEHHSIM
XUMHUYECKUX pPEaKUMH C MCIOJb30BaHUEM (PU3MUECKUX BEJIWYMH,
XapaKTepU3YIOIIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI: MAaccChl,
o0beMa (HOpMajbHbIE YCJOBHUS) Ta30B, KOJMYECTBA  BELIECTBa,;
HCIOJIb30BaTh CUCTEMHbIE XUMUYECKUE 3HAHUS JUISl IPUHSATHUS peIIeHui
B KOHKPETHBIX KM3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BELECTBAMHU M MX
IIPUMEHEHUEM




- BJIJICTh HaBBIKAMHU PACIO3HABAHUS U 3AIIUTHI
uHpopManuu, THHOPMAIIMOHHON 06€30IacHOCTH
JUYHOCTH;

OK 04. DddhexTuBHO
B3aUMO/ICIICTBOBATh
1 paboTaTh B
KOJUIEKTHUBE U
KOMaH/1e

- TOTOBHOCTh K CaMOpa3BUTHIO,
CaMOCTOATEIbHOCTH U CAMOOIIPEIEIIEHHUIO;
-OBJIa/ICHUE HaBbIKaMU y4eOHO-
HCCIIEIOBATENIbCKOM, MPOEKTHOW M COLUAIBHOM
JIESITENIbHOCTH;

OBaanenue YHHBEpPCAJIbHbIMU
KOMMYHUKATHBHBIMH 1eHCTBHAMM:

0) coBMeCTHasi 1eATeJIbHOCTD!

- IIOHUMATb MW HCIOJb30BaTh MIPCUMYILICCTBA
KOMaHJAHOW ¥ UHJIMBUYaJIbHOU paboThI;

- DIpUHHUMATh LCIIN COBMECTHOU JACATCIIbHOCTH,
OpraHU30BBIBaTh U KOOPAMHUPOBATH JEHCTBUSA
10 €€ JOCTHKCHUIO: COCTaBJIATH IIJIaH JICHCTBHIA,
pacrpenensaTb poJid € YYETOM  MHEHUU
YYaCTHUKOB o0CyXIaTh pe3yabTaThI
COBMECTHOM pabOTHI;

- KOOPJIMHUPOBAaTH U BBINOJHATH paboOTy B
YCIOBUSAX  pEANbHOIO,  BUPTYAJIbHOIO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

- OCYHICCTBJIATH IMO3UTHBHOC CTPATCTUUYCCKOC
MIOBEJICHUE B PA3JIMYHBIX CUTYALUAX, IPOSIBIATH

TBOPYECTBO 51 BOOOpakeHue, OBITh
MHULMATUBHBIM
Osnagenne YHHBEPCAJIbHBIMH

peryJsiTHBHBIMH 1eiCTBUSIMM:

I') IPUHATHE ce0s U APYTUX JIOeii:

- TPUHUMATh MOTHBBI M apryMEHTHl JPYTUX
JFO/IeH TP aHAITN3E PE3YIBTATOB JIESTEIHLHOCTH,
- IpHU3HaBaTh CBOE IIPaBO M TPaBO JIPYTUX
JIFOJIeH Ha OIINOKU;

- pa3BHBAaTh CIIOCOOHOCTH TOHMUMAaTh MHP C

- yMeThb IUIAHUPOBaTh U BBIIOJHATH XUMHUYECKUH HSKCHEPUMEHT
(mpeBpallleHus OpraHMYECKHUX BELIECTB IPU HArpeBaHUM, IOJIY4YEHHE
TUJICHAa M M3y4YEHHE €ro CBOICTB, KAauyeCTBEHHbIE peaKUUH Ha
albJIETUIbl, KpaxMall, YKCYCHYIO KHUCIIOTY; JeHaTypauus O€lKOB IpH
HarpeBaHUH, L[BETHbIE peaklUM OEIKOB; MPOBOAUTH PEAKLIMU HOHHOTO
o0OMeHa, OIpeNesITh Cpeay BOJHBIX PAacTBOPOB, KAUECTBEHHBIE PEAKIIUU
Ha cyJb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHMSI; pelaTh
SKCIIEpUMEHTaJIbHbIE 33aun 1o TeMaM "Metamnsl" u "Hemeramis") B
COOTBETCTBUM C INpaBWJIaMU TE€XHUKHU O€30IIaCHOCTU NpHU OOpallleHUH C
BEIIECTBAMH W Ja0OpaTOpHBIM  OOOPYIOBaHWEM;  MPEICTABIATH
pe3ysabTaThl XMMHUYECKOrO 3KCIepUMEHTa B (hopMe 3amucH ypaBHEHH
COOTBETCTBYIOIINX PeaKIuil U POPMYIUPOBATH BHIBOIBI HA OCHOBE 3THX
pe3y/bTaToB




MO3UIUH JPYTOT0O YEJIOBEKA,;

OK 07.
ConencTBoBaTh
COXPaHCHHIO
OKpYKarollen cpeapl,
pecypcocOepexeHHro,
MPUMCHSITH 3HAHUS
00 M3MECHEHUH
KITUMAaTa, PUHIIATIBI
OCpeKITMBOTO
MIPOU3BOJICTBA,

3¢ exTuBHO
JIECTBOBATH B
Ype3BbIYaRHBIX
CUTYaIHSIX

B 00J1acTHIK0JI0r1Y€CKOro BOCIIUTAHUSA:
- c(hOpMHUPOBAHHOCTh 3KOJIOTUYECKON
Ky.]'IBTypBI, IIOHUMAHHUC BJIIUAHUA COIIUAJIBHO-

OKOHOMHUYECKUX  MPOIECCOB HA  COCTOSIHUE
NPUPOJHON W COLMATBHOW Cpeibl, OCO3HAHUE
TJ100aITBHOTO Xapakrepa IKOJIOTHYECKUX
pooJIeM;

- TUIAHUPOBAHKUE U OCYIIECTBICHUE JCHCTBUI B
OKpY’Kalolllel cpelie Ha OCHOBE 3HAHUsS Lelen
YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

AKTUBHOE HENPUATUE JEHCTBUM, MPUHOCSIINUX
BpEIl OKpPYKaroIEn Cpeae;

- yMEHHE MPOrHO3UPOBATh HEOIArOMPHUSITHHIC
AKOJIOTUYECKHE MTOCJIEJICTBHS
MPEANPUHUMAEMBIX JIEUCTBUNA, MpPEIOTBpallaTh
uX;

- pacumpenue OnbITa
AKOJIOTMYECKOW HAMPABIEHHOCTH;
- OBJIQJICHUE HaBBIKAMH YUEOHO-
HCCIIEIOBATENILCKOM, TPOEKTHOW U COLMATIbHOMN
JIEATEITbHOCTH;

JACATCIIBHOCTHU

- chopMupoBaTh MPEACTABICHUS: O XHMMHUYECKOH COCTaBJISIOIIEH
€CTECTBEHHOHAYYHON KapTUHBI MUPaA, POJIU XUMHUU B ITO3HAHUU SIBJICHUN
npupoabl, B (OPMUPOBAHUHM MBIIUICHUS U KYJIbTYPbl JIMYHOCTH, €€
(GyHKIMOHATBHOW ~ TPaMOTHOCTH,  HEOOXOAMMON  Aisl  pelleHus
NPAaKTUYECKUX 33Jad U OKOJOTHYECKH OOOCHOBAHHOTO OTHOUICHHUS K
CBOEMY 37I0POBbIO U IIPUPOJHON CPELE;

- yMeTb coOmoJaTh MpaBWiIa SKOJOTMYECKH  IeNecoo0pa3Horo
MOBE/ICHUS B OBITY U TPYIOBOM MAEITEIBHOCTH B LEJIAX COXpPaHEHUS
CBOEr0 3J0pOBbS M OKpYXalolled MPUPOJHOM CpeAbl; YYUTHIBATH
OMACHOCTb BO3/ICHCTBUS Ha )KMBbIE OpPraHU3MBbl ONPE/IEICHHBIX BEIIECTB,
IIOHUMAsl CMBICII TOKa3aTelIs MPEAeIbHON JOMYCTUMON KOHIEHTPaluu




2. CTPYKTYPA M COAEP)KAHME OBIIIEOBPA3OBATEJIBHOM JIUCITUILIVHBI

«XUMMUS»

O0beM JUCHUIIMHBIM BH/IbI Y4eOHOH padoThl

O0BeM yueOHOM TUCITUTUTAHBI

Bcero aKaICMHUYCCKHUX YacOB

OO6mmas Tpy10€MKOCTh YIEOHOM JUCITUTUIAHBI 56
B TOM YHCIIE
Bo B3anMozaelicTBuY ¢ nipenojaBaTeiem o4
B TOM YHCIIE
TIEKIIUH, YPOKU 30
MPAKTUYECKHUE 3aHATUS 24
CamocrosTenbHas paboTa 00ydaromuxcs 0
[Ipomexxyrounas arrectanus (auddepeHITupoBaHHBII 2

3a4€T)
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TemaTuuyecKuil IVIAH M COJePKAHUE TUCUMIIAHbBI

Homep
ypoka

HanmenoBanue
pasjeia, TeMbI

Conepkanue ydeOHOro MaTepuaia

KonuuectBo
aKaJeMHUYECKUX
4acoB BO
B3aNUMOJEUCTBUN
c
IperoaBaTesieM

B ToMm uncne

J,VP | 1II3

CP

dopmupyemsle
KOMIIETEHIINH

Pa3zpen

1. OcHOBBI CTPOEHHSI BelleCTBa

1-2

CrpoeHue aToMOB
XUMHYCCKUX

QJICMCHTOB H IIpUpPOda

XMMHYECKOH CBI3H

CoBpeMeHHast MOJIeJIb CTPOEHUS aTOMA.
CHMBOJIMYECKHUH SI3BIK XUMHU. XUMUYECKUH
AJIEMEHT. DJIEKTPOHHAsI KOH(UTYpaIlHsl aToMa.
Knaccudukarus XUuMHYECKHX 3JIEMEHTOB (S-, P-,
d-a;memenThI). BasieHTHBIC DJICKTPOHBI.
BanenTHocTh. DneKTpoHHAs NpUpoaa
XUMHUYECKOH CBS3U. DIIEKTPOOTPUIIATEIHHOCTb.
Buapl xumudeckoit cBsizu (KOBaJICHTHAs,
WMOHHAsI, METaJIJTNYecKasi, BOJAOPOIHAS ) U
croco0bl ee 00pa3oBaHusl.

2

3-4

HpaKTI/ILIeCKOC 3aHATHC

Nel.
«Perrenue 3amau»

Pemienne 3aJaHuI Ha HCIIOJIb30BaHUE
XHUMHYECKOM CUMBOJIUKH u Ha3BaHMI
COCIMHEHUI o HOMEHKJIAType
MEXKIYHApOJHOTO  COK03a TEOPETHYECKONM U
MIPUKJIAJHON XUMUH W TPUBHAIBHBIX HA3BAaHUUI
TS COCTaBJICHUS XUMHUYECKUX bopmyn
JIBYXaTOMHBIX COCTMHCHMI (oKCcHIOB,
Cynb(pHUIOB, THIPHIOB U T.OI.) H JPYrUx
HEOPraHUYEeCKUX COCTMHEHMI OTJICIIbHEIX
KJIaCCOB.

[IpakTrueckue 3a1aHusl HA YCTAHOBJIEHUE CBS3U
MEK1y CTPOCHUEM aTOMOB XMMHUYECKUX
3JIEMEHTOB U IIEPUOIUYECKUM U3MEHEHUEM
CBOMCTB XMMHYECKHX DJIEMEHTOB U UX
COE€IUHEHMI B COOTBETCTBHUU C IOJI0KESHHEM
[Tepuoanyueckoil CUCTEMBI.

OK 01




5-6

IIpakTHueckoe 3aHsATHE
No2,

[lepuoanueckuii 3aKOH
u Tadymna J1.1.
Meunneneena

[lepuoanueckas cucteMa XMMHUYECKUX
anemenToB /.M. Menaeneea. ®uzndeckuii
cmbici Ilepuoanueckoro 3akona /I.1.
MenpeneeBa. 3aKOHOMEPHOCTH U3MEHEHHUS
CBOMCTB XUMHYECKUX DJIEMEHTOB, 00pa3yeMbIX
WMH TIPOCTBIX U CIIOKHBIX BEIIECTB B
COOTBETCTBUH C IOJIOKCHUEM XUMHYSCKOIO
sneMeHTa B [lepuoguueckoii cucreme.
MupoB033peHUYECKOe U HAyYHOE 3HAYCHUE
ITepuonuueckoro 3akona /I.11. Menaeneena.
[Iporno3sst .. MenneneeBa. OTKpbITHE HOBBIX
XHMHYECKHUX 3JICMEHTOB.

Perrenue nmpakTuko-opueHTUPOBAHHBIX
TEOPETUUECKHUX 3a/IaHUM Ha XapaKTEPU3ALUIO
XHMHYECKUX 3JIEMEHTOB «MeTainuecKkue /
HEMeTaJNIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIIATEIBHOCTh XUMHUYECKUX
3JIEMEHTOB B COOTBETCTBUU C UX JIEKTPOHHBIM
CTPOEHUEM U TOJ0KEHUEM B IMEPUOTUIECCKOM
CHCTEME XMMHYECKHUX deMeHToB JI. .
MeneneeBa.

OK 01
OK 02

Pa3zpen

2. XHMUYeCKUEe PeaKiuu

7-8

THIBI XUMAYECKUX
peakumit

Knaccudukanms v TUIIBI XUMHUYECKUX PEAKIIUANA C
y4aCTUEM HEOPTraHUYECKUX BEILIECTB.
CocraBneHnue ypaBHEHHM peakiluii COSTMHEHUS,
pa3noKeHusl, 3aMelIeHns, OOMeHa, B T.4.
peaKkuunii TOpeHHsl, OKUCIICHUSI-BOCCTAHOBJICHUS.
YpaBHEHUSI OKUCIIEHUSI-BOCCTAHOBIICHUSL.
Crenenn okucieHus. OKUCIUTENb U
BOoccTaHOBUTENB. COCTaBIIEHNE U YPABHUBAHUE
OKHCIIUTETbHO-BOCCTAHOBUTEIBHBIX PEAKIIHI
METOJIOM 3JIEKTPOHHOTO OanaHca.
OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH B
MPUPOAE, TPOU3BOJICTBEHHBIX IIPOLIECCAX U
KUA3HEAEATEIIbHOCTH OPraHU3MOB.

OK 01

12



9-10 | KonmnuecTBeHHbIE KonnuecTBeHHBIE OTHOLIEHUS B XUMUH.
OTHOILIEHHS B XUMUH OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B XUMUU U

pacyeTsl M0 YpaBHEHUSAM XUMHUYECKUX PEaKIHiA.
Moib Kak eIMHHIIAa KOJIMYECTBa BELECTBA.
MousipHast Macca. 3aKOHbI COXpaHEHHS MacChl U
sHeprur. 3akoH ABorajapo. MosipHbIi 00beM
ra3zoB. OTHOCUTENbHAS IUIOTHOCTD I'a30B.
PacueTsl 10 ypaBHEHUSIM XUMUYECKUX PEAKLIUH C
MCTOJIb30BAHUEM MACCHI, 00beMa (HOpMaJIbHbIE
YCJIOBHSI) ra30B, KOJIMYECTBA BEIIECTBA.

11-12 | DnexkTponuTHUECKAs Teopust 3IEKTPOAUTUUECKOMN TUCCOLUALINN. OK 01
JCcCOManus 1 HoHbI. DIeKTPOIUTHI, HEAIEKTPOIUTHL. Peakiun OK 04
MOHHBINA 00OMeEH noHHOro ooOMeHa. CocraBieHUe peakuit

HMOHHOT0 OOMEHA ITyTeM COCTABJICHHSI UX MOJIHbIX
U COKPAILICHHBIX NOHHBIX YpaBHEHMN. KucioTHo-
OCHOBHBIE peaKIMU. 3aJJaHNs Ha COCTaBJICHHE
MOHHBIX peaKuuil.

13-14 | JlaGopatopHnas pabora | McciegoBanue THIOB (IO COCTaBY U KOJUYECTBY
Nel. HCXOJHBIX U 00pa3yIOIIMXCS BELIECTB) U
«THUnBl XUMHYECKHX MPU3HAKOB XUMUYECKUX peakiuii. [IpoBenenue
peakiuin» peakIii HFOHHOTO 0OMEHA, OTIPEICIICHUE CPEIbI

BOJIHBIX PaCTBOPOB. 3a/1aHUs HA COCTABJIECHUE
MOHHBIX peaKIuil.
Pa3nen 3. CTpoeHue u cBOiiCTBa HEOPraHMYECKHUX BelECTB
15-16 | Knaccudukanmus, [Tpenmer HEOpPraHUYECKOH XUMUH.
HOMEHKJIaTypa Knaccupukanuss HEOpraHMYeCKMX  BEIIECTB.
CTpOEHHuEe [Ipocteie u cnoxHble BemecTBa. (OCHOBHBIE
HEOPraHUYECKUX KJIaCChI CIIO’KHBIX BEIIIECTB (okcupl,
BEIIIECTB THIPOKCHUIBI, KHUCJIOTHI, conu). B3aumocsssb OK 01
HEOPraHUYECKUX BEIIIECTB. ArperaTHble OK 02

COCTOSIHMSL ~ BemiecTBa. Kpucramimueckue U
amopdHble BemecTBa. THUIBl KPUCTAIUIMYECKHX
peleTok (aToMHas, MOJEKYJspHas, HWOHHas,
METaJUInYecKas). 3aBUCUMOCTh  (PU3HMUECKHUX

CBOMCTB BEIECTBA OT THIIA KPUCTAJUIMYECKOU
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PELLIETKH. 3aBUCUMOCTh XUMHUYECKON
AKTUBHOCTH BEILLECTB OT BU/1a XMMUYECKOH CBSI3U
U TUIIA KPUCTAJUIMYECKOU pelieTku. IIpuunHbl
MHOTr000pa3usi BELECTB.

17-18

[TpakTHYeckoe 3aHATHE
No3,

«Knaccudukanus,
HOMEHKJIATypa
CTpOCHHE
HeOpFaHI/I‘-ICCKI/IX
BEILECTB

Homenknarypa HEOpraHMYECKUX BEILIECTB:
Ha3BaHME BELIECTBA UCXOMS U3 UX XUMUYECKOU
(OopMyIIBI HITH COCTABIICHHE XUMUYECKOM
(opMyIbl MCXO/Is U3 HAa3BaHUS BEILECTBA 1O
MexayHapoanoi (MFOITAK) unu tpuBnansHoOn
HOMEHKJIaType.

Pemenne [IPAKTUYCCKUX 3alaHUI 1o
KJ1accu(UKaLMU, HOMEHKIATYpe U XUMUYECKUM
(bopmynaM HEOPraHUYECKUX BEIIIECTB
Pa3UYHBIX KJIAacCOB (YrapHbIi ra3, yriaeKuCIbIi
ra3, aMMMaK, TraiieHas W3BeCTb, HeEralieHas
U3BECTh, UThEBAsI COJA U APYTHX): HA3blBaTh U
COCTaBIIATH (HOPMYJIBI XMMHYECKHX BEIIECTB,
OIIPEAEIATh NIPUHAUIEKHOCTD K KIIAcCy.
Ucrounnku xumuyeckoi napopmaiuu (CpeacTs
MaccoBoi nHpopmanuu, cetb IHTEpHET U
npyrue). [louck nHbopMaum Mo Ha3BaHUAM,
UACHTU(DUKATOPAM, CTPYKTYPHBIM (hopMyam.

19-20

Du3UKO-XUMHYESCKHE
CBOMCTBA
HEOPraHUYECKUX
BEIIECTB

Mertasmibl. OOmue Gu3nuecKne 1 XUMHUIEeCKIE
cBoiicTBa MeTaioB. CriocoObI MOTy4YeHHUS.
3HavYeHNE METAJIJIOB U HEMETAJVIOB B IPUPOJIE U
KU3HEIESITeIbHOCTH YeJIOBEKa U OPTaHU3MOB.
Koppo3sus meTanioB: BUabI KOPPO3UH, CIIOCOOBI
3allIUTHl METAJIOB OT KOPPO3UHU.

Hemeramisl. O0mue ¢puzndeckue 1 XHMHUIECKHE
CBOWCTBA HEMETAJUIOB. TUNIMYHBIE CBOMCTBA
HemetaiioB [V— VII rpynn. Knaccudukanus u
HOMEHKJIaTypa COeAMHEHUN HEMETAJIOB.
KpyroBopoTsl GHOT€HHBIX 3JIEMEHTOB B
MIPUPO/JIE.

21-22

Dusuko-xuMUIeCKHe

XHUMHYECKHE CBOMCTBA OCHOBHLIX KJIACCOB

OK 01
OK 02
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CBOICTBa
HEOPraHUYECKUX
BEIIIECCTB

HEOPTaHMYECKUX BEIIECTB (OKCUIOB,
THIIPOKCHUIOB, KHCIIOT, COJICH | Ip.).
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
MIPOCTHIX BEIIECTB, BOJOPOIHBIX COCTMHECHUH,
BBICIIUX OKCHUJ0OB U THAPOKCUIOB

23-24 | Ilpaktuueckoe 3ausatue | CocTaBIeHHE yYpPaBHCHUH XUMHUYECKUX PEAKIIHHA
Ned. c y4acTHEM IIPOCTBIX 51 CJIOKHBIX
«DPU3MKO-XUMHUYECKUE | HEOPraHMYECKUX  BEIIECTB:  METaUIOB U
CBOMCTBa HEMETAJIJIOB; OKCUJIOB METAJJIOB, HEMETAJIJIOB U
HEOPraHUIECKUX aM(pOTEepHBIX  JJIEMEHTOB;  HEOPraHMYECKHX
BEILIECTB)» KHCJIIOT, OCHOBaHUI u aM(OTEepHBIX

THJIPOKCUJIOB; HEOPraHM4YeCKUX coJIeH,
XapaKTEePU3YIOLIUX UX CBOMCTBA.

Perienue npakTHKO-OpUEHTHPOBAHHBIX
TEOPETUYECKUX 3aJJaHUI1 HAa CBOMCTBA, COCTAB,
[OJTy4eHHe U 0€30M1acHOE UCII0JIb30BaHHUE
BOXHEUIIINX HEOPTaHUIECKUX BEIIECTB B OBITY U
IIPAKTUYECKOH JIeATEIbHOCTH YeJIOBEKa.

25-26 | JlaboparopHas pabota | Pemenue  SKCIEpUMEHTAJBHBIX  3aJa4 110 OK 01
Ne2. XUMHAYECKUM CBOMCTBaM METaJUIOB U OK 02
«MnenTnduxanus HEMETAJIJIOB, 10 PACIO3HABAHUIO M TOJYYEHHIO OK 04
HEOPraHUYECKUX COEMHEHUI METaJIJIOB U HEMETAJIOB.

BEIIIECTBY» Wnentudukaniss HEOPTaHUYECKUX BEIIECTB C
UCTOJb30BaHUEM  UX  (PU3HKO-XUMHUYECKUX
CBOMCTB, XapaKTEPHBIX KA4ECTBEHHBIX PEaKIIMil.
KayecTBeHHbIE peaknuu Ha cynbhaT-, KapOoHaT-
Y XJIOPH/I-aHUOHBI, HA KATHOH aMMOHHUSI.
Pazgen 4. CTpoenue u cBOWCTBA OPraHNYeCKUX BELECTB

27-28 | Knaccuduxkanus, [losiBieHME U pa3BUTHE OPraHUYECKON XUMUHN

CTPOCHUE U Kak Hayku. [Ipenmer oprannueckoi XuMum.
HOMEHKJIaTypa MecTo 1 3HaYeHUE OPraHMYeCKOH XUMUH B
OPraHMYECKHUX BEUIECTB | CUCTEME €CTECTBEHHBIX HAaYK. OK 01

XHUMHUYECKOE CTPOCHUC KakKk 10(0)0)201(0)
COCAUHCHUA aTOMOB B MOIJICKYJIE COIJIACHO HX

BajicHTHOCTH. OCHOBHBIC ITOJIOKCHUS TCOPUHN
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XUMHUYECKOTO CTPOEHUS OpraHUYEeCKUX
coequHennii  A.M. bytnepoBa. YriepoaHblid
CKEJIET OpPraHWYeCKOW MOJEKYJIbl. 3aBUCHMOCTb
CBOMCTB BELIECTB OT XUMHYECKOIO CTPOCHHS
MoJieKyJl. U3omepust 1 u3oMephl.

[TonsTre o pyHKIIMOHATBHOM rpymie. Panukat.
[TpuHIHIBI KIaCCHPUKAITUN OPTaHUISCKUX
coeuHeHn. MexayHapoiHas HOMEHKIIAaTypa u
MPUHIUIIBI HOMEHKJIATYPhl OPraHUYeCKUX
coequHenuil. [TonsTre 06 azoTcomepKanmx
COCIMHECHUSIX, OMOJIOTMYECKH aKTUBHBIX
BellecTBax (yriieBojax, xkupax, Oenkax u zip.),
BBICOKOMOJIEKYJISIPHBIX COETMHEHUSIX (MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO).

29-30 | Knmaccudukanus, Homenknarypa opraHn4ecKux COeIMHEHUI
CTpOEHUE U OTJENIbHBIX KJIACCOB (HACBILICHHBIE,
HOMEHKJIaTypa HEHACBILICHHbIE U APOMATUYECKUE
OpPraHUYECKUX BEIECTB | YIJIEBOAOPO/bI, CHUPTHI, (PEHOIBI, aIbIETUIbI,
KETOHBI, KApOOHOBBIE KUCTIOTHI U JP.)
CocTaBiieHHE TIOJIHBIX U COKPAILIEHHBIX
CTPYKTYPHBIX ()OpPMYJI OpraHUUYECKUX BEIIECTB
OTJENBHBIX KJIACCOB, UCIOJb3YsI UX Ha3BaHUS 10
CUCTEMATUYECKON U TPUBUAIBHOU
HOMEHKJIaType (3THJIEH, alleTUJIeH, TIULEPHH,
dhenon, hopmanbaerua, yKCycHast KUCIOTa,
rnuiuH). Pacyetsl npocteiimeit hopmyiibi
OpPraHUYECKOI MOJEKYJIbI, UCXOS U3
3JIEMEHTHOTO cocTaBa (B %).
31-32 | KoHTpoabHas padboTa
Nel
33-34 | CgoiicTBa OU3NKO-XUMUYECKUE CBOWCTBA OPraHUYECKUX OK 01
OpPraHUYECKUX COEIMHEHUI OTAETBHBIX KJIacCOB (0COOEHHOCTH OK 02
COETMHEHU I KJ1acCU(UKALUM U HOMEHKJIATypbl BHYTpU OK 04

KJIacca; TOMOJIOTUYECKHH sl v 001as
dbopmyna; uzomepus; GU3NIECKHE CBOWCTBA;
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XUMHYECKHE CBOMCTBA; CIIOCOOBI MOMYYCHHUS):

— TpelenbHble  YrIeBOAOPOAbl  (AJKaHBl U
LHUKIoaNKaHbl). ['opeHne MeTaHa Kak OJUH U3
OCHOBHBIX HUCTOYHUKOB Teria B
MPOMBIIUICHHOCTH u OBITY. CaoiicTBa
MPUPOJHBIX  YIJIEBOJOPOJOB, HAXOXKICHUE B
MIPUPO/IE U IPUMEHEHHUE alIKaHOB;

— HempeAesibHbIC (AIKEHBI, ATKUHBI 1
aJIKaIMeHbI) U apOMATHUYECKHUE YTIEBOIOPOIbI.
l'openue anerniieHa Kak ICTOYHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHH JJIs1 CBAPKH U
PE3KH METAJLJIOB.

35-36 | CaoiicTBa CBoiicTBa OpraHMYECKUX COCIMHEHUI
OpPraHMYEeCKUX OT/ENbHBIX KJIACCOB (TpUBHAIbHAS U
COEIMHEHUH MEXyHapOAHAs HOMEHKIIATYPa, XUMHYECKHE
CBOWCTBA, CIIOCOOBI OJYYSHHUS): ITpEIeIIbHbIC
(aykaHbI ¥ LUKJIOAJIKAHBI), HENIPEAEIbHbIE
(anKeHbl, aJIKUHBI U ATKAJUEHBI) U
apOMAaTUYECKUE YTIIEBOIOPOJIBI, CIIUPTHI U
(beHosbI, KapOOHOBBIE KUCIOTHI U 3(UPHL,
QIIBJICTU/IBI U KETOHBI, aMIUHBI 1 aMUHOKHCIIOTHI,
BBICOKOMOJIEKYJISIPHBIE COCTUHEHHUs. 3alaHusl Ha
COCTABJICHHE YPABHEHUI XUMUYECKUX PEAKIIUI C
y4acTHEM OpPraHMYeCKUX BELIECTB Ha OCHOBAaHUU
UX COCTaBa M CTPOCHHUSI.
37-38 | JlabopatopHas pabora | IlonyueHue 3TuIeHa U H3y4EHUE €TO CBOMCTB.
Ne3. MopenupoBaHue MOJIEKYJT U XUMUYECKUX
«[IpeBpamienus MIpeBpalleHH Ha IpUMepe dTaHa, STUIICHA,
OpPraHUYECKUX BEILECTB | alleTUIICHA U JIp.
IIpY HarpeBaHUNY
39-40 | Unentudukanus buooprannueckue coennnenus. [Ipumenenne u OK 01
OpPraHMYeCKHUX Ouosiornyeckas posb yrieBoaoB. OKHucIeHne OK 02
BEIIECTB, MX 3HAYCHNE | YTJIEBOJIOB — HCTOUYHUK DHEPTUH JKUBBIX OK 04

U TIPUMEHEHHUE B
OBITOBOM U

opranu3MoB. O61acT NPUMEHEHUS
aMMHOKUCIOT. [IpeBpartienns OeIKOB MUK B
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MIPOU3BOJACTBEHHOM
JIeSITEIIbBHOCTH
4eJI0BEKa

opranu3me. buonornueckue QyHKIIUN OSIKOB.
buonornueckue ¢pyHkimu xupos. Poib
OpPraHMYECKON XMMUU B PELIEHUH NTPOOIEM
MUIIEBON O€30MaCHOCTH.

Ponb oprannueckoil XuMuM B pelIeHUH IpoodieM
SHEPreTHUECcKOi 0€30MacHOCTH, B Pa3BUTHHI
MEIUILMHBI, CO3/IaHUU HOBBIX MaTEPUAJIOB,
HOBBIX HCTOYHUKOB SHEPruu (aIbTepHATHUBHbBIC
HMCTOYHUKHU 3HEeprun). OnacHOCTh BO3ICUCTBUS
Ha UBbIE OPraHU3Mbl OPTaHUYECKUX BELIECTB
OTJIENbHBIX KJIACCOB (YII€BOIOPOAbI, CIIUPTHI,
(heHOITbI, XJIOPOPraHUYECKHE TPOU3BOIHBIE,
aJIbJIETUJIBI U JIP.), CMBICJI TIOKA3aTelIs IPEIEIbHO
JIONYCTUMON KOHLIEHTPAIUU.

41-42

JlabopaTtopHast pabota
Ned,
«Unenrudukanus
OpPraHU4YeCKuX
COETMHEHUI
OTACJIBbHBIX KJIACCOB»

WnenTudukanist opraHndecKux COeINHEHUHA
OTJeNIbHBIX KJIACCOB (Ha IpUMeEpe allbJeTH/I0B,
Kpaxmalia, YyKCyCHOW KHCIIOTbI, O€JIKOB U T.II.) C
UCIOJIb30BAHUEM UX (PU3UKO-XUMUYECKUX
CBOMCTB U XapaKTEPHBIX KaU€CTBEHHBIX
peakuuii. Jlenarypanus 6enKa npyu HarpeBaHUM.
[IBeTHbIE peakiuu OenkoB.Bo3HUKHOBEHNE
AHAJINTUYECKOTO CUTHAJIA C TOUKH 3PEHHUS
XUMHUYECKUX MPOLECCOB MTPHU MPOTEKAHUU
KAaueCTBEHHOW PEAKIMH, T03BOJISAIOLIEH
UICHTUQUIMPOBATH IPETIOKEHHbIE
OpPraHUYECKUE BEIIECTBA.

Pa3zgen

5. Kunernyeckue ¥ TepMOAMHAMHYECKHE 3AKOHOMEPHOCTH MPOTEKAHUSI XMMHYECKUX PeaKkuii

43-44

CKOpOCTh XUMHYECKUX
peakuuii. XUMUYECKOE
paBHOBECHE

CkopocTh  peakuuu, €€  3aBUCUMOCTb  OT
pa3IMyYHbIX (aKTOPOB: MPHUPOJABI Pearupyroumux

BEILIECTB, KOHILICHTPALUU pearupyromux
BEILIECTB, TEMIIEpaTypbl " IJI0IA U
PEaKIMOHHOU MTOBEPXHOCTHU. TenuoBsle

3 PeKThl XUMHUYECKMX peakIui. DK30- |
SHJO0TEPMUUYECKHE, PEAKIINH.
OO6patuMocTh peakiuii. XUuMHUIECKOe

2

2

OK 01
OK 02
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PaBHOBCCUC U €0 CMCIICHUC 10/ HeﬁCTBHGM
pa3nUYHbIX PAKTOPOB (KOHLIEHTPALMS PEareHTOB
WM NIPOJIYKTOB PEAKLUH, 1aBJICHUE,
TeMIepaTypa) JUsl CO34aHusl ONTUMAIIbHBIX
YCJIIOBUI MPOTEKAHUA XUMHUYECKHUX IPOLECCOB.
ITpunnun Jlelllarense.

45-46 | IlpakTuueckoe 3aHsTHE | PemieHne MpakTHKO-OPHEHTHUPOBAHHBIX 3aaHUi
Nes. Ha aHanu3 (PaKTOPOB, BIMIIOIIMX HA M3MEHEHHE
«CxkopocTb CKOPOCTM XUMHUYECKOW peakluu, B T.4. C
XUMHMYECKHMX PCAKIUHN. | MO3ULIUNA  DKOJIOTUYECKH  I€Ieco00pa3HOro
XHUMHYECKOE MIOBE/ICHUS B OBITY U TPYJOBOM NI€ATEIbHOCTH B
paBHOBECHE LEeJAX COXpPaHEHUsT CBOEro  3J0pOBbi U
OKpY>Karolle MPUPOJHON CPEBI.
Pernienue npakTHKO-OpUEHTUPOBAHHBIX 3aaHUN
Ha npuMeHeHue npunuuna Jle-llatense s
HaXO0XCHUS HaIlpaBJICHUS CMEILIEHUS
PaBHOBECHS] XUMHUYECKON PEeaKLMU U aHAIIU3
(akTOpOB, BIUSAIONIMX Ha CMEILIEHUE
XUMHYECKOTO PABHOBECHS.
Paznen 6. PacTBopsl
47-48 | IlonsiTHe O pacTBOpax PacTBOpeHune kak (pu3MKO-XUMHUYECKUH IMpolece. OK 01
PactBopbl. CiocoOBI TPUTOTOBJICHUSI PACTBOPOB. OK 02
PactBopumMocTs. MaccoBas 1011 paCTBOPEHHOIO OK 07

BemectBa. CMBICT — TOKaszarelis  OpeesbHO
JOMyCTUMOM KOHIICHTPAIUH u €ro
WCIIONB30BAHUE B  OIEHKE  DKOJOTMYECKOM
0€30IMacHOCTH.

[IpaBuaa  SKOJOTHYECKH  IEIECO0OpPa3HOrO
MOBEJICHHsI B OBITY M TPYJOBOH JEATEIBHOCTH B
IENIX  COXpPaHEHHsS  CBOETO  3J0POBbS U
OKpYJKarolield MPUPOTHONW Cpebl; OMacHOCTh
BOS}IGﬁCTBHﬂ Ha JKHNBBIC OpFaHI/ISMLI
OTIPEJICIICHHBIX BEIIECTB.

Perrenne mpakTHKO-OpUEHTHPOBAHHBIX
pacyeTHBIX 33JaHUN HA PaCTBOPBI,
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UCTOJIb3yeMble B OBITOBON U MPOU3BOICTBEHHOM
NeSITEIbHOCTH YeJIOBeKa.

49-50 | Jlaboparopuas padota | [IpuroroBienue pacTBOpOB 3aIaHHOU 2 OK 01
Nos. (maccoBoil, %) KOHIEHTpauuu (C MPaKTHKO- OK 02
«IIpurorosinenue OpPUEHTUPOBAHHBIMU BOIIPOCAMH) U OIIPEIEICHNE OK 04
pacTBOPOB» Cpelbl BOAHBIX PACTBOPOB.

Pemenue 3a1a4 Ha IPUTOTOBJICHHE PACTBOPOB.
Pa3nes 7. Xumus B ObITY U IPOM3BOJICTBEHHOM /1eSITEJILHOCTH Ye10BeKa

51-52 | Xumus B ObITY 1 Hosgeilmuye 10cTHKEHNUSI XUMUUECKON HAYKU U 2 OK 01
MIPOU3BOJICTBEHHOM XUMHUYECKON TeXHOIOTuu. Pons XxuMuu B OK 02
JIEATEIbHOCTH 00€eCTIeYeHNHN SKOJIOTUIECKOM, DHEPTeTHUECKON U OK 04
YeJoBeKa MUIIEBON O€30MaCHOCTH, PA3BUTUU MEIULIUHBI. OK 07

[IpaBwiia noucka 1 aHanM3a XUMUYECKOU
nH(OpMAaLIUY U3 PA3TUYHBIX UICTOYHUKOB
(HayuHas 1 yueOHO-HAy4YHAsI INTEPaTypa,
CpeICcTBa MaccoBOi HH(POPMAIINH, CETh
WnTepHer).

53-54 | IlpakTuueckoe 3anatue | [Touck u aHaiuM3 KeHCOB O MPUMEHEHHH 2
Neb. XUMHUYECKUX BELIECTB U TEXHOJIOTUH C Y4EeTOM
«Xumus B ObITY U Oyaymelt npodeccnoHaIbHOM AEATENbHOCTH IO
MIPOU3BOJICTBEHHOMN T€MaM: Ba)KHEHIIME CTPOMUTEIbHBIE MaTepHallbl,

JESITETBHOCTH KOHCTPYKLIMOHHBIE MaTe€pHallbl, KPaCKH, CTEKJIO,

YeJoBeKa KepaMuKa, MaTepuanbl s DJIEKTPOHHUKH,
HaHOMAaTepHallbl, TEKCTUJIbHBIE BOJIOKHA,
HUCTOYHUKHU SHEpPruy, OpraHuYecKue U
MUHEpaJbHble  yIOOpEeHHs,  JIEKapCTBEHHBIE
BEIIECTBA, OLITOBAST XMMHUSI.
3amura:IIpencraBnenne pe3yiabTaToB pELICHUS
KeiicoB B (hopMe MUHH-IOKJIAJa C MPE3CHTAIUEH.

55-56 | duddepeHunpoBaHHbIi 3a46T 2
Bcero 56

JI—nexums  [I3 — mpakTudeckoe 3aHATHE
Vp — ypok CP — camocTosiTenpHas padboTa

20



3. VCJIOBUSI PEAJTU3AIIMH ITPOTPAMMBI OBIIIEOBPA3OBATEJIBHO
JTACIUTLINHBI

TpedoBaHus K MUHUMAJIBLHOMY MATEPUATbHO-TEXHUYECKOMY 00eCIedeHUI0
Jns peanuzanuu mporpamMMbl JTUCHUIUIMHBL JTOJKHBI OBITh MPEIyCMOTPEHBI CIEAYIOIINe
CrelMaJbHbIE TIOMEIICHUS: YICOHBI KAaOMHET XUMUU W/ WA YIeOHON XMMHYECKOU J1TaO0OpaTOPHH.

OGopynoBanue y4eOHOro xKabmHera (HarJsiiHble MOCOOMs): HAOOPHI IMIAPOCTEPIKHEBBIX
MoJiele MOJIEeKYJ, MOJEIH KPUCTANIMYECKUX PEIIETOK, KOJJIEKIIMU MPOCTBHIX M CIIOXKHBIX BEIECTB
W/WIIM KOJUIEKIIMM TIOJIMMEPOB; KOJJICKIHMS TOPHBIX IMOPOJ M MHUHEpanoB, Tabimuia MeHxeneesa,
yueOHbIe (prIbMBI, HU(PPOBBIE 00pa30BATEIbHBIC PECYPCHI.

TexHnuyeckue cpeacTBa 00y4eHUsI: KOMIBIOTEpP C yCTPOHCTBAMU BOCIIPOM3BEICHUS 3BYKA,
IOPUHTEP, MYJIbTUMENUA-TIPOCKTOP C JKPaHOM, MYJIbTUMEAMWHAS JIOCKa, YKa3Ka-TPe3eHTep s
MIPE3CHTALUM.

Oo0opynoBanue Jadoparopum M PpadoYMx MecT Ja0OPATOPUM: MEH3YPKU, MUIIETKU-
KareJbHUIIbI, TEPMOMETPBI, MUKPOCKOII, JIYIIbI, IPEIMETHbIC U TOKPOBHBIC CTEKJIA, MJIAHIIETHI IS
KaleJbHBIX peakuuid, (GuiIbTpoBaibHAsg Oymara, MPOMBIBAJIKH, CTEKJISIHHbIE MPOOUPKU, PE3UHOBBIC
npoOku, (oHapuKH, HAOOp PEAKTUBOB, CTEKISHHBIC MAJOYKU, INTATHBBI ISl TPOOHPOK;MEpHbBIE
IUJIUHAPHI, BOPOHKH CTEKJISTHHBIC, BOPOHKU JIeTUTENbHbIe munHapudeckue (50-100 mi), cTynku ¢
necTukoM, ¢apdopoBbie YalIKH, MHHLIETH, (GUIBTPHI OyMa)KHBIE, BaTa, Mapis, YacOBBIE CTEKJIa,
IEKTPOTUIUTKH, JaO0OPAaTOPHBIC INTATUBBI, CIIUPTOBBIC TOPEIKH, CIIMYKH, MPUOOP IS MOyUeHUs
ra3oB (WM IPOOUPKA C Ta300TBOJHOM TPYOKOI), IepKaTenu sl MPOOUPOK, CKISTHKH JUIsl XPaHCHHUS
PEaKTHBOB, pa3JaTOYHbIE JOTKW; XuMHYeckue ctakanbl (50, 100 m 200 mur);mmaTenn; MAHIETHI;
TUTENIbHBIE LIUIMIIBL; CEKYHIOMEPHI (TaiiMepbl), MepHble TpoOupku (Ha 10—20 mMi1) 1 MepHBIE KOJIOBI
(25, 50, 100 u 200 mur), BoastHast 6aHs (MM TEPMOCTAT), CTCKJITHHBIC MMAJIOYKH; KOHUYECKHE KOJIOBI
st TutpoBanus (50 u 100 muT); MHAMKATOpHBIE MOJOCKHU A omnpeneieHuss pH u cranmapTHas
MHAMKATOpHAs IIKaJa; YHUBEPCAJIbHBIN UHIMKATOp; nuneTku Ha 1, 10, 50 mu (unm goszaropsl Ha 1, 5
u 10 mi), GropeTku Juist TATpOBaHUs, MeauiuHckue mnpunbl Ha 100—-150 mui, naGopaTopHble W/min
aHaJTUTUYECKUe Bechl, pH-MeTphl, CymmibHbIN KA, U JIp. TabopaTopHOE 000PYyTI0BAHNE.

HNudopmannonHoe odecreyenne peaau3auuu NporpaMmbl

1. Jlna peanusauuu mnporpamMmbl OMOIMOTeUHBIH (GOHA 0O0pa3oBaTENbHON OpraHu3aluu
JOJKeH HMMETh TeYaTHbIe W/WIHM SJEKTPOHHBbIE OO0pa3oBaTelbHbIE W MH(POPMAIIMOHHBIE PECYPCHI,
PEKOMEHIOBaHHBIE JJISl UCIIOIh30BaHM B 00pa30BaTENIBHOM IpoIlecce, He CTapiie 5 JeT ¢ MOMEHTa
U3IaHUSL.

2. PexoMeHnyeMble TIeUaTHBIE U3AHHS TI0 pearn3aiui 001eoopa3oBaTeIbHON JUCITUTUINHBI
NPEICTAaBICHBI B METOJMYECKUX PEKOMEHIAIUAX TT0 OPraHNu3alui 00ydIeHusI.

4. KOHTPOJIb M OLIEHKA PE3YJIbTATOB OCBOEHUSI OBILIEOBPA3OBATEJBHOI
JUCLHUATLTUHBI

KoHTposib 1 oleHka pe3ynbTaToB O0y4YeHHUS! OCYIIECTBIISIETCS IPENoaaBaTesieM B IpoLecce
MPOBEJICHUS MPAKTHUECKUX 3aHATUN U 1a00paTOPHBIX PabOT, TECTUPOBAHUS, & TAKKE BBHIMOTHEHUS
0o0y4JarmUMUCs WHAUBUAYAIbHBIX 3aJlaHUil, MPOEKTOB, HCCIeAoBaHUN. Pe3ynapTarel 0O0yueHUus
OTIPENIETISTIOT, UYTO OOydJarouuecs MTOJDKHBI 3HaTh, TOHUMATh U JIEMOHCTPUPOBATH IO 3aBEPIICHUN
W3yYEHUS JUCUUILIHHBI.

st bopMupoBaHMs, KOHTPOJS W OIEHKH pPe3yJbTaTOB OCBOCHUS YYCOHOW THCIIUTIITAHBI
HCITOJIB3YETCSl CHUCTEMa OIICHOYHBIX MEpPOMPHUSATHH, MPEACTaBISIONas coO0iW KOMIUIEKC Y4eOHBIX



MEPOTIPUATHH, COTJIACOBAHHBIX C pe3yibTaTaMu 00y4eHUs U chopMyIupoBaHHBIX ¢ yueToMm OI'OC

COO (nucuummHapHbie pe3yiabTaThl o auciummae) u @I'OC CIIO.

THNbI OIIEHOYHBIX

MIOJIO)KEHHUEM B
MIEPUOIUYECKON CUCTEME
XUMHNYCECKUX JJIEMCHTOB
JI.. MenneneeBa

Ne OK Monyas/Paznen/Tema | Pe3yabtar 00yueHus .
MeponpHUATHI
| OcHoBHOE cojep:kaHue
1 Paznen 1. OcHoBBI Popryauposars
0a30Bble OHATHS U
CTPOEHHs BellecTBa
3aKOHbI XUMHH
11 | OK01 |Crpoenue aToMOB Cocrasmsars xumuueckue |1, Tect «CtpoeHne aToMOB
XUMHAYECKHX JIEMEHTOB |(OPMYIIBI COeIMHEHUI B |XMMHYECKHX 3JIEMEHTOB U
U TIPUPO/Ia XUMHUYECKOH |COOTBETCTBHH CO MIPUPOJA XUMUYECKON CBSI3H.
CBSI3U CTETIEHbIO OKUCIICHHS 2. 3a7auM Ha COCTaBJIEHUE
XMMUYECKHX 3JIEMEHTOB, |XUMHUYECKUX (POPMYIT
MCXO/IS M3 BAJICHTHOCTH M |IBYXaTOMHBIX COCIMHEHHIA
AIIEKTPOOTPHULIATETHBHOCTH  |(OKCHIOB, CYIb(MHIOB, THIPUIOB
U T.IL).
3. 3agaHus Ha UCTIOJIB30BAHUE
XUMUYECKON CUMBOIIUKH U
Ha3BaHUN COEIMHEHUI 110
HOMEHKJIATYpe MEXTyHAPOTHOTO
COI03a TEOPETHUUECKOU U
MPUKIAAHON XUMHUHU U
TPUBMAJIBHBIX HA3BAaHUHU JUIs
COCTABJICHUS] XUMUYECKUX
(hopMyT IByXaTOMHBIX
COEIMHEHUH (OKCHUJIOB,
Cyab(GUI0B, THAPUAOB U T.I1.) U
JAPYTUX HEOPTaHUYECKUX
COEIMHEHU OT/IENbHBIX KJIACCOB
12 | OK01 (Ilepuoguueckuil 3akoH U | XapakTepu30BaTh 1. Tect «Merammuueckue /
OK 02 |rabmuna J.U. XUMHUYECKHE DJIEMEHTHI B |HEMETAIIMYECKHE CBOMCTBA,
MenneneeBa COOTBETCTBUH C UX AIIEKTPOOTPHUIIATENIEHOCTD U

CPOJCTBO K AJIEKTPOHY
XHUMHYECKHX DJIEMECHTOB B
COOTBETCTBHE C UX AJIEKTPOHHBIM
CTPOSHHUEM U TIOJIOKEHUEM B
MEPUOINYECKOIN CUCTEME
XUMHUYECKHX deMeHToB J[.M.
Menneneesa.

2. IlpakTrueckue 3aaHus Ha
YCTaHOBJICHHUE CBSI3U MEXKAY
CTPOSHHUEM aTOMOB XMMHUYECKUX
AJIEMEHTOB W MEPHUOTNICCKUM
A3MEHEHHEM CBOMCTB XUMHUYECKUX
DJIEMEHTOB M UX COCIHMHEHUHN B
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OK

Monayas/Pa3znen/Tema

PesyabTaTt 00y4yenust

THIBI OLIEHOYHBIX
MepOonpusTHI

COOTBETCTBUH C MOJIOKEHHUEM
[Tepuoauueckoii cucreme.

3. IIpakTMKO-OpUEHTUPOBAHHBIE
TEOPETHYECKUE 3aJJaHUs Ha
XapaKTEPU3AUI0 XUMHYECKUX
2JIEMEHTOB: «MeTamndeckue /
HEMETAJUIMYECKHE CBOMCTBA,
AIEKTPOOTPHUIIATEIHHOCTD U
CPOJICTBO K 3JIEKTPOHY
XAMHYECKHX DJICMCHTOB B
COOTBETCTBHE C UX 3JICKTPOHHBIM
CTPOCHUEM U TOJI0KEHHUEM B
MIePUOIUYECKON CHCTEME
XAMHYECKHX DJIEMEHTOB

.. MenneneeBay

Pasznea 2. Xumuueckue
peakuun

XapakTepu3oBaTh TUIIbI
XHMHUYECKHX peakuui

KonTpoJsbHnas paGora
«CTpoeHne BelecTsa u
XMMHYECKHe PeaKnun

2.1

OK 01
OK 04

THIBEI XUMHYECKIX
peakiuit

CoCTaBIATh peakIuu
COCTUHEHUS, PA3JIOKCHUS,
oOMeHa, 3aMeIleHU,
OKHCIIUTEILHO-
BOCCTAHOBUTCIIBHBIC
peaKIuu

1. 3agauu Ha cocTaBlieHUE
YpaBHEHUN peaKIuii:

— COCIMHEHU S, 3aMEILICHMUS],
paznoxeHusi, 0OMeHa;

— OKHCIUTEIHHO-
BOCCTAHOBUTEIIHHBIX PEAKIIHI C
UCIOJIb30BaHHUEM METO/Ia
AIEKTPOHHOTO OanaHca.
2.3agauu Ha pacyeT Macchl
BelllecTBa UK 00bEMaA

ra3oB I10 H3BECTHOMY KOJIMYECTBY
BELIECTBA, Macce WIh 00bEMY
OJTHOTO M3 YIaCTBYIONUX B
peaKuun BEIIECTB; PACYETHI
Macchl (00bEMa, KOJTM4ecTBa
BEIIIECTBA) MTPOIYKTOB PEAKIIUH,
€CJIN OJTHO U3 BEIIECTB UMEET
IpUMecH

2.2

DIIEKTPOTUTHYECKAS
JUCCOIAIMS U MOHHBIN
oOMeH

CocTaBiATh ypaBHEHUS
XUMHUYECKHX PEaKIuH
HMOHHOTO OOMEHa ¢
y4acTueM
HEOpPraHMYECKUX BEIIECTB

1. 3amanus Ha cocTaBlIeHHE
MOJIEKYJIIPHBIX U MOHHBIX
peakiuii ¢ yaacTueM KHUCIIOT,
OCHOBaHUM U COJEH,
YCTaHOBJICHHE U3MEHEHHUS
KHCJIOTHOCTH CPEJIBI

2. JJaboparopHast pabota "Twurrer
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OK

Monayas/Pa3znen/Tema

PesyabTaTt 00y4yenust

THIBI OLIEHOYHBIX
MepOonpusTHI

XUMHUYECKUX peaKiuii"

Pa3nen 3. Ctpoenne u
CBOIiCTBa
HEOPraHUYeCcKUuX
BEIIIECTB

HccienoBatrs cTpoeHne u
CBOIiCTBa
HEOPraHHYeCKHX
BeIlleCTB

KonTpoabHasi pabora
«CBOHCTBA HEOPTraHMYECKUX
BelECTB)

3.1

OK 01

Knaccudukanms,
HOMCHKJIATypa U
CTpOCHHUE
HEOPraHUYECKUX
BEILIECTB

Knaccudunuponarsb
HEOPraHUYECKUE
BEIIECTBA B COOTBETCTBUU
C UX CTPOEHUEM

1. Tect «HomeHkmnarypa u
Ha3BaHME HEOPraHUUECKUX
BELIECTB UCXO/I U3 UX
XUMHUYECKOH (hOpPMYIIBI WU
COCTaBJICHHE XUMHUYECKON
(bopMyIIbI HICXO/1SI U3 Ha3BaHUS
BEILECTBA 110 MEKYHAPOIHOMN
WJIY TPUBUAIBHOU
HOMEHKJIaType».

2. 3a1a4yn Ha pacyeT MacCOBOK
1071 (MacChl) XUMUYECKOTO
a7IeMeHTa (COSIMHEHNS) B
MOJIEeKYJe (CMECH).

3. [IpakTrueckue 3aaHust MO
KJaccupuKaluy, HOMEHKIIaType U
XUMHUYECKUM (popmyiam
HEOpPraHMYECKUX BEIIECTB
Pa3IMYHBIX KJIACCOB.

4. [IpakTuyeckue 3a1aHus Ha
OIIpEEIEHNE XUMUYECKON
aKTUBHOCTH BELIECTB B
3aBHUCHMOCTH BUJ]a XUMUYECKOM
CBSI3M U THUIIA KPUCTAIITMUECKOMN
peleTKn

3.2

OK 01
OK 02

DOHU3NKO-XUMHUYECKHE
CBOMCTBA
HGOpFaHI/IHGCKI/IX
BEIIICCTB

YcranaBpiuBarh
3aBHUCUMOCTh (PU3UKO-
XUMHUYECKHX CBOMCTB
HEOPTraHWYECKUX BEIIECTB
OT CTPOEHUSI aTOMOB 1
MOJIEKYJI, @ TAaK)Ke TUIa
KPUCTAJIMYECKON
pelIeTKH

1. Tect «OcobenHOCTH
XUMHUYECKUX CBOMCTB OKCHOB,
KHCJIOT, OCHOBAHUM, aM()OTEPHBIX
TUAPOKCHJIOB U COJIEW».

2. 3agaHus Ha COCTaBJICHUE
YPaBHEHUN XUMUYECKUX PEAKLIUN
C Y4aCTHEM IPOCTBIX U CIOKHBIX
HEOPraHMYECKUX BEIIECTB:
OKCHJIOB METAJNIOB, HEMETAIIJIOB U
aM(OTEPHBIX DIIEMEHTOB;
HEOpPraHMYECKUX KUCIIOT,
OCHOBaHUM M aM(OTEPHBIX
TUJIPOKCHUI0B, HEOPTAHUYECKUX
COJIEH, XapaKTEpU3YIOLINX UX
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OK

Monayas/Pa3znen/Tema

PesyabTaTt 00y4yenust

THIBI OLIEHOYHBIX
MepOonpusTHI

CBOMCTBA U CIIOCOOBI MOJIyYEHHUS.
3. IIpakTHKO-OpUEHTHPOBAHHBIE
TEOPETUYECKUE 3aJaHUs Ha
CBOMCTBA U IIOJIy4CHUE
HEOPraHUYECKUX BEILECTB

3.3

OK 01
OK 02
OK 04

Wnentudukarnus
HEOPTraHUYECKUX
BEIIECTB

HUccnenosarn
KaueCTBEHHbBIC PEaKLIUU
HEOPraHWYECKHUX BEIIECTB

1. IlpakTuKO-OpUEHTUPOBAHHBIE
3a/1aHMsl IO COCTaBJICHUIO
XMMHUYECKUX PEaKIil C yyacTHEeM
HEOPraHUYECKUX BEIIECTB,
MCIOJIb3YEMBIX JIJISl UX
HUICHTH(UKAIINN.
2.JIaGoparopnas padora:
“UneHTr(UKAIHS
HEOPraHUYECKHUX BEIIECTB”

Pasnen 4. Ctpoenne u
CBOlicTBa
OpraHUYecKuX
BeEIIECTB

HccaenoBarb cTpoeHne U
CBOICTBA OPraHMYECKHX
BelllecTB

KonTpoJsbHnas paGora
«CTpoeHne U CBOMCTBA
OPraHU4YecKHX BeleCTB

41

OK 01

Knaccudukanms,
CTPOCHHE U
HOMEHKJIaTypa
OpPraHMYECKUX BEIICCTB

Knaccudunuponarsb
OpraHUYECKUE BEIIECTBA B
COOTBETCTBHUU C UX
CTpOCHUEM

1. 3aganus Ha cocTaBieHHE
Ha3BaHUN OPraHUYECKHUX
COEIMHEHM 110 TPUBUAIIBHOW WIIH
MEXTyHapOAHOM
CHUCTEMAaTUYECKOM HOMEHKJIATYpeE.
2. 3agaHus Ha COCTaBJICHUE
MOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX GOpMyIT
OpPraHUYECKUX BEILECTB
OTJIENBHBIX KJIACCOB.

3. 3agaun Ha orpeJiesieHue
npocteiien Gopmyssl
OpPraHUYECKOIN MOJIEKYJIBI, HCXOS
13 3JIEMEHTHOTO cocTana (B %)

4.2

OK 01
OK 02
OK 04

CBolicTBa OpraHNYECKHUX
COCIUHEHUI

YcranaBimBaTh
3aBHUCHUMOCTH (PU3UKO-
XHUMHYECKHUX CBOMCTB
OpFaHI/I'-IeCKI/IX BCILIECTB OT
CTPOCHHS MOJICKYJT

1. 3aganus Ha cocTaBiieHUE
YPaBHEHUN XUMUYECKUX PEAKLIUN
C Y4aCTHEM OPraHUYECKUX
BEILIECTB HA OCHOBAHUHU UX
COCTaBa M CTPOECHUSI.

2. 3agaHus Ha COCTaBJICHUE
YpPaBHEHUN XUMUYECKHUX PEAKIIHI,
WJUTFOCTPUPYIOIIUX XUMHUECKHE
CBOMCTBA C y4€TOM MEXaHU3MOB
MPOTEKAHUs JAHHBIX PeaKklUid U
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THIBI OLIEHOYHBIX

Ne OK Monayas/Pa3znen/Tema PesyabTaTt 00y4yenust .
MepOoNnpUsATHH
TeHETUYECKOU CBSI3U
OpPraHUYECKUX BEIIECTB PA3HbBIX
KJIaCCOB.
3. PacuerHble 3a1auu o
YpaBHEHUSM PEAKIIUii ¢ ydacTueM
OpPraHMYECKUX BEIIECTB.
4. Jlaboparopnas pabota
“IIpeBpallieHUsI OPraHUYECKUX
BELIECTB [IpX HarpeBaHuu"
43 | OKO01 |Wnentuduxamms Hccnenoath 1. I[IpaKkTHKO-OPUEHTHPOBAHHBIC
OK 02 |opraHuuecKux BEUIECTB, |KAUECTBCHHBIC PEAKIIMH  |3aJaHUs IO COCTABJICHUIO
OK 04 |ux 3HadyeHHE U OpPraHUIeCKUX XUMHUYECKUX PEAKIIHH C yuacTheM
MIPUMCHECHHE B OBITOBOM |COCTMHEHUH OT/ICNBHBIX  |OPTAHUYECKUX BEIIECTB, B T.4.
Y IPOU3BOJICTBEHHOMN KJIacCOB HCIIOJIB3YEMBIX ISl KX
JeSITeIbHOCTH YellOBEeKa UACHTH()HUKAINY B OBITY U
MIPOMBIIIIEHHOCTH.
2.JIaboparopnas paboTa:
“Unentrudukarysi OpraHunIecKux
COCJIMHEHHH OTIETTbHBIX KJIaCCOB”
5 Pazpeu S. XapakTepu3oBartb
Kunernueckue u BJIMSAIHHE PA3JIUYHBIX
TepMoAUHAMHUYECKHE |(PaKTOpPOB HA
3aKOHOMEPHOCTH paBHOBecHe H CKOPOCTH
NMPOTEKAHUSA XHMHYECKHX peaKkuuid
XUMHUYECKHUX Peakuii
5 | OKO01 |CkopocTh XUMHUYECKHX |XapaKTepHu30oBaTh [IpakTHKO-OpHEHTHPOBAHHBIE
OK 02 |peaknuii. XUMHYECKOE |BIMSHUE KOHIIEHTPAIMU |TEOPETHUYCCKHE 3aaHMs Ha aHAIN3
paBHOBECHE pearupyrounmx BemecTB U |(HakTopoB, BIHUSIIONINX Ha
TEMIIEpaTypbl Ha CKOPOCTh |U3MEHEHUE CKOPOCTU XUMHYECKOU
XUMHUYECKUX peaKIni peaxuuu. [IpakTrko-
XapakTepu3oBarh OpUEHTHPOBAHHBIC 3aJaHUS HA
BIUSTHUE U3MEHEHUS MpUMeHEeHHE TTpuHIHIa Jle-
KOHIIeHTpauuu Bemects, |lllarenbe mist HaxoxaeHUS
PEaKIMK CPebl U HaIPaBJICHUS CMEIICHUS
TEMIIEPaTyphl Ha PaBHOBECHSI XHMHYECKOM peaKIiu
CMEIIIEHNE XUMHUYECKOT0 M aHanmu3 (haKTOPOB, BIHSOIINX
paBHOBECHSI Ha CMEUIEHUE XUMHYECKOTO
paBHOBECHS
6 HccaenoBarb
Pasaen 6. PacTsophi HCTHHHBIEPACTBOPBHI €
3aIaHHBIMH
XapaKTepUCTHKAMH
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THIBI OLIEHOYHBIX

Ne OK Monayas/Pa3znen/Tema PesyabTaTt 00y4yenust .
MepOoNnpUsATHH
6.1 [ OKO1l (IlonsaTtue o pactBopax |Pa3znmuuaTh HCTHHHBIC 1. 3amaun Ha MPUTOTOBIICHUE
OK 02 PacTBOPBI pPacTBOpOB.
2. IIpakTHKO-OpUEHTHUPOBAHHBIE
pacyeTHbIe 3aJaHHUs Ha
JUCIIEPCHBIE CUCTEMBI,
UCIOJIb3yeMbI€ B OBITOBOW U
IIPOM3BOJICTBEHHOMN 1€ATEIHHOCTH
YeJoBeKa
6.2 | OKO1l |HccnenoBanue cBoiictB (MccnenoBars Gpusuko- JlabopartopHnas pabota
OK 04 |pactBOpOB XUMHYECKHUE CBOMCTBA “ITpuroroBneHue pacTBOpOB™
WUCTUHHBIX PACTBOPOB

Il | [IpodeccuonanbHO-OpHEHTHPOBAHHOE cO/lep:kaHue (CoAepKaAHUe PUKJIATHOTO MOTYJIsA)

7 Paznen /. OuenuBarth nocjeacTeus |3ammra Keiica (¢ yuerom
Xumus B ObITY H OBITOBON U Oyayuueii npogeccuoHaNbHOM
NPOU3BO/ICTBEHHOM NMPOU3BOICTBEHHOI AeSITeJIbHOCTH)
NeATeTbHOCTH AeATeJIbHOCTH YeJIOBeKa
YyeJ0BeKA ¢ MO3HIHH

IKO0JIOTHYeCKOM
0e3onmacHoCTH

OK 01
OK 02
OK 04
OK 07

Xumus B OBITY U
MPOU3BOJCTBEHHOM
NesTeIbHOCTH YelIoBeKa

O1eHUBaTh NOCIIEACTBUS
OBLITOBOI U
MIPOU3BOJICTBEHHOM
JIeITETLHOCTH YeJIOBEKA C
MO3UIUM SKOJIOTHUECKOMN
0€30IacHOCTH

Keiic (c yuerom Oyaymieit
poeCCHOHATTLHON
NEeSITENIbHOCTH)

Bo3MOXHBIE TEMBI KEWCOB:

1. Ioremnenue kKIuMarTa u
BBICBOOOKIEHHE Ta30BBIX
THUAPATOB CO JIHA OKEaHa.

2. bynymue matepuansl AJi aBUa-
, MAIIMHO- U TPUOOPOCTPOCHUS.
3. HoBbie MaTepuabl st
COJIHEUHBIX OaTapeil.

4. JlexapcTBa Ha OCHOBE
pacTUTENBHBIX MIPETapaToB
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