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1. ObLIASA XAPAKTEPUCTHUKA PABOYEW ITPOI'PAMMBbI
OBIIEOBPA30OBATEJIBHOU JUCHUIIJINHbI

1.1. MecTro0 JAUCUMIUIMHBI B  CTPYKTYpPe OCHOBHOHl  mNpo(ecCHOHAIBLHOM
o0pa3oBaTeJIbHOM MPOrPaMMbl

Oo6meo6pa3zoBarenshas gucnuminHa CO0.01.07 «Xumusy sBisieTcst 00s13aTeIbHON YacThIO
00111e00pa30BaTEILHOTO MHKJIa 00pa3oBaTeabHOM mporpaMmsl B cootBeTcTBUU ¢ PI'OC CIIO 1o
cnetnuanbHocTd 38.02.03 OnepanuonHas JesTeIbHOCTh B JIOTUCTHKE

1.2. llean u niiaHupyemMble pe3yabTaThl OCBOCHHS JUCHUNIMHBI
1.2.1. Heap ¥ 332494 JUCHMILJINHDBI

Llenp — ¢GopmMupoBaHuEe y CTYIACHTOB XHMMHYECKOH COCTABJISIONICH €CTECTBEHHOHAYYHOU
KapTHUHBI MHUpa KaK OCHOBBI IPHUHATHUS PELICHUI B KU3HEHHBIX U MPOU3BOJCTBEHHBIX CUTYALUSX,
OTBETCTBEHHOTI'O TIOBEJICHUS B IIPUPOIHON Cpeie.

3aJauy JUCLUIUINHBIL

1) chopmupoBaTh NMOHMMAaHHE 3aKOHOMEPHOCTEW MPOTEKaHHsI XMMHMUYECKHUX IPOLIECCOB U
ABICHUM B OKpyXarolled cpeae, UEJOCTHOW HAayYyHOM KApTUHBI MHpA, B3aUMOCBSA3U U
B3alMO3aBHCHUMOCTH €CTECTBEHHBIX HaYK;

2) pa3BUTh yMEHHUS TMPOBOJIUTH pacdeThl MO XHUMHUYECKUM (QopMyiaM U YpaBHEHUSIM
XUMHYECKMX  peaklUuid, IJaHUpOBaTh U  HMHTEPIPETUPOBATH  PE3YyIbTAThl  XUMHYECKHX
3KCHEPUMEHTOB,

3) copmupoBaTh HaBBIKM MIPOBEAEHUS XUMUYECKUX IKCIEPUMEHTAIbHBIX UCCIEJOBAHUM C
coOnrofeHreM TMpaBwi Oe3omacHOro oOpamieHuss ¢ BemlectBamu U J1HoaGopaTopHBIM
000pyI0BaHUEM;

4) pa3BUTh YMEHHUS aHAJIU3UPOBATh, OLICHUBATH, IPOBEPATH HA JOCTOBEPHOCTh U 0000IATh
MH(OPMALII0 XUMHUYECKOT0 XapaKTepa U3 pa3INuHbIX UCTOYHUKOB;

5) cdopmupoBaTh yMEHHsS TPOTHO3UPOBATH IOCIEACTBHS CBOEH JAEATENbHOCTH U
XUMHUYECKHUX PUPOTHBIX, OBITOBBIX U IPOU3BOJCTBEHHBIX ITPOLIECCOB;

6) chopMUpOBaTh MOHUMAHNE 3HAYMMOCTH JTIOCTHKEHUH XUMUYECKON HAyKH M TEXHOJOTHM
JUISL pa3BUTHS COLIMATILHOM U ITPOU3BOJCTBEHHOMU cdep.

1.2.2. IInanupyeMble pe3yJbTaThl OCBOCHHUSI 001e00pa3oBaTeIbHON IMCHUILIUHBI B
coorBercTBHH ¢ PI'OC CIIO u Ha ocnHoBe ®T'OC COO

Ocoboe 3HaueHne qucHUIUIMHA HMeeT rpH GpopmupoBanmnn u passutuu OK 01, OK 02,
OK 04, OK 07



Tabnuua 1 — [Inanupyemble pe3ynbTaTbl OCBOCHUS 00111€00pa30BaTeIbHON JUCIUTIIIMHBI

npodeccMoHanbHON AeATENBHOCTY,
OBnageHMe YHUBEPCaJibHbIMU
nosHasaTe/ibHbIMU AEUCTBUAMMU:
a) 6a3oBble noruyeckue pgencTema:
- CaMOCTOATENbHO dopmynnposatb n
aKTyannM3MpoBaTb Npobnemy, paccmaTpusaTh ee
BCECTOPOHHE;

- yCTaHaB/MBaTb CYLLECTBEHHbIN MPU3HAK WMAU
OCHOBAHWA AN CPaBHeEHWA, Knaccudukaumm m
0606L1eHuns;

- onpegenatb Uenu AesTenbHOCTW, 33a4aBaTtb
napameTpbl U KPUTEPUUN UX AOCTUKEHUS;

- BbIABASITb 3aKOHOMEPHOCTM U NPOTUBOPEYUS B
paccmaTpuUBaemblX ABNEHUSAX;

- BHOCHUTh KOPPEKTHBBI B JESATCIILHOCTD,
OIICHHWBATh COOTBETCTBHE PE3YyJIbTATOB IICIISAM,
OIICHUBATh PUCKH MOCJICICTBHI JEATSIBHOCTH;

- pa3BUBaTh KpPEATHUBHOE MBIIUICHUE MPU
pelIeHUH KU3HEHHBIX MPoOIeM

0) 0a30BbIe HCCIeN0BaATENbCKUE TeiCTBHS:

y4yebHbiMmKu

Koa u Ilanupyemble pe3yabTaTbl 0CBOCHUS TUCIUIIINHbI

HAHMEHOBaHHeE

(¢popmupyembIX Oo61mme JAucuumiimHapHbie

KOMIIeTeHIMii
OK 01. | Byacti Tpy40BOro BOCNUTAHUA: - BJIAJIETh CHUCTEMOM XMMHYECKMX 3HAHUM, KOTOpas  BKIIIOYAET:
Bri6upars - TOTOBHOCTb K TpyAdy, OCO3HaHWE LEHHOCTM | OCHOBOIOJATAIONINEe MOHATUS (XUMUYECKUU SJIEMEHT, aTOM, 3JIEKTPOHHAas
CIIOCOOBI MacTepcTBa, Tpyaontobue; 000Js104Ka aToma, s-, P-, d-3JIeKTpOHHBIE OPOUTATIM aTOMOB, HOH, MOJICKYJIa,
pEUICHUsT 3aJad | - rOTOBHOCTb K aKTUBHOW  AeATeNbHOCTM | BAJIEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTENEHb OKHUCICHHUS, XUMUYECKas
POECCHOHAIIBH | TEXHONOMMYECKOW " COUManbHOM | CBA3b, MOJb, MOJISIpHAsT Macca, MOJSPHBIA 0O0BEM, YIIIEPOJHBIA CKEJeT,
oM JeSATEIBHOCTH HanpaB/NE€HHOCTM, CnocobHOCTb MHULMNPOBATD, (1)yHKIII/IOHaJII)Ha$I rpyiia, paavkali, U30MEpus, N30MCPHLI, FOMOJIOTMYECKHU I
MMPUMCHUTCIIBHO NAaHUPOBaATb M CaMOCTOATENbHO BbINOJIHATb psAA, TOMOJIOTH, YIITIEBOAOPOAbI, KUCIIOPOA- U a30TCOACPIKAIIINC COCAUHCHNI,
K Pa3IMYHBIM | TaKylO AeATENbHOCTD; OMOJIOTUYECKH aKTUBHBIC BellecTBa (yriaeBOIbI, >KUPbI, OEIKH), MOHOMED,
KOHTEKCTaM - WHTEpec K Pa3ANYHBIM chepam | HOIUMED,  CTPYKTYPHOE  3BEHO,  BBICOKOMOJIEKYJISAPHBIE — COCAMHEHMS,

KpI/ICTaHJII/I‘-IeCKaH pGIHGTKa, TUIIBI XUMHWUYCCKUX peaxunﬁ (OKI/ICJII/ITGJII)HO-
BOCCTaHOBUTENBHBIE, DK30- M SHIOTEPMHUYECKHE, PEaKIMi HOHHOTO 0OMEeHa),
PacTBOP, IAEKTPOJIUTHI, HEAIEKTPOIUTHI, SIEKTPOIUTUYECKAS] TUCCOLIAALINS,
OKUCIIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMUUYECKON PEaKIUU, XUMUYECKOE
paBHOBECHE), TEOpPUU U 3aKOHBl (T€OpUs XHMHUYECKOTO CTPOEHUs
oprannyeckux BeniecTB A.M. byrtnepoBa, Teopus 3IEKTPOJIUTUYECKOU
nuccouuranuu, nepuoanyeckuit 3akon .M. MenneneeBa, 3aKOH COXpaHEHUS
MAaccChl), 3aKOHOMEPHOCTH, CUMBOJIHYECKUN SI3BIK XMUMHH, (PAKTOIOTHUECKHE
CBEJICHUS O CBOMCTBAx, COCTaBe, MOJYyYEHUU U O€30MacHOM HCIOJIb30BAHUU
BOXHEHIINX HEOPTraHUYECKUX M OPraHMYECKUX BEIIECTB B OBITY U
MPaKTUYECKON JIEATETLHOCTH YEJIOBEKA;

- YMETh BBIABJIATH XapaKTepHblE MPU3HAKK M B3aUMOCBS3b H3YYEHHBIX
HOHHTI/If/i, HpI/IMeHSITI) COOTBeTCTByIOHH/Ie IIOHATUA HpI/I OIIMCaHun CTpOeHI/ISI
U CBOMCTB HEOPraHWYECKHX M OPraHUYECKUX BEIECTB M UX MPEBpAIICHUII;

BBISIBJIATH B3alMOCBS3b XUMHUYECKUX 3HAHUH C IIOHATUAMHA u
IIPEACTABJICHUAMU JAPYIUX €CTECTBEHHOHAYYHBIX IIPEIMETOB;

- YMETbH HCII0JIb30BaTh HauMMCHOBaAHUA XUMHNYECKUX COG}II/IHeHI/Iﬁ
MEXIYHAPOAHOIO COK03a TEOPETHYECKOW U IPUKIAAHOM XUMHUU U

TpUBHAIbHBIC HA3BAaHNS BaKHEHWIIINX BEIIECTB (3TUIICH, alleTUIICH, TIINICPHH,
denon, Qopmanbrerun, yKCycHas KHUCIOTa, TJIMLOMH, YTapHbIM Tras,




- BJIAJICTh HaBBIKAMHU yueOHo-
HCCIIEN0BATEIbCKON u MIPOEKTHOMN
NesITeIbHOCTH, HaBbIKAMH  pa3pelleHUs
pooem;

- BBISIBJIATh IPUYMHHO-CIIEICTBEHHBIE CBS3H U
AKTYaJIMU3NUPOBATH 3agavy, BbIABHUI'ATh

TUIOTE3y €€ PEIICHUs, HaXOOUTh apryMEHTBI
JUIS  JTOKa3aTelbCTBA CBOUX YTBEPXKACHUH,
3aJ1aBaTh IapaMeTpbl U KPUTEPUH PELICHHUS;

- aHaNM3MUpOBaTh I[IOJYYEHHbIE B  XOJ€
pelleHnsl 3aJaud Pe3yJbTaThl, KPUTHYECKU
OLICHUBATh ux JIOCTOBEPHOCTb,
IIPOTHO3MPOBaTh ~ M3MEHEHHE B  HOBBIX
YCIIOBUSIX;

- YMETh IIEPEHOCUTH 3HaHUsA B
MTO3HABATENIbHYI0 U MPAKTUYECKYI0 00J1acTH
KU3HEIECATEIBHOCTH;

- YMETb WHTETPUPOBATH 3HAHUS U3 Pa3HBIX
MPEIMETHBIX 00JIacTel;

- BBIABUTAaThb HOBBIC naeu, npeﬂnaraTL
OpPUTHHAIILHBIC TTOJIXO/IbI U PELICHHUS;
- COOCOOHOCTP WX  HCIIOJB30BaHUA B

MMO3HABATENILHOM U COLMAIbHOM IMPAaKTUKE

YIJIEKUCIBIN a3, aMMHaK, raiieHas U3BeCTb, HeralleHasi U3BeCTb, IUThEBAs
cola M JpPYrux), COCTaBIATH (POPMYIJIBI HEOPTaHHMYECKUX M OPTraHHUYECKUX
BEIIECTB, YPAaBHEHMsS XMMUYECKUX pPEAKIMH, OOBACHATH HUX CMBICI;
MOJTBEPKIATh XapaKTepHbIE XUMHUYECKUE CBOICTBa BELIECTB
COOTBETCTBYIOLMMH SKCIEPUMEHTAMU U 3aIHCSIMU YPABHEHUN XUMHUYECKUX
peaxkumii;

- YMETh YCTaHaBIMBAaTh IPHHAIJIEKHOCTb U3YYCHHBIX HEOPraHHMYECKUX U
OpraHMYECKUX BEIIECTB K ONpEACIEHHBIM KjlaccaM U TpyIaM COEINHEHUH,
XapaKTepu30BaTh HMX COCTaB M Ba)KHEHIME CBOWCTBA; ONpENeNsTh BH[bI
XUMHUYECKUX CBs3el (KOBaJIeHTHasi, HOHHAs, METAJLINYECKasi, BOJAOPOIHAs),
TUIIBI KPUCTAUIMYECKUX PELIETOK BEIIECTB; KiIacCu(hUIUpOBaTh XUMUUYECKHE
peaxkuuu;

- chopMupoBaTh MpPEACTABIEHHUS: O MaTepUaJbHOM EIMHCTBE MHPA,
3aKOHOMEPHOCTSX U IO3HABAEMOCTH SIBJIEHUI MPUPObL; O MECTE U 3HAYCHUU
XMMHUU B CHCTEME €CTECTBEHHBIX HAayK U €€ pojau B o0ecredeHuu
YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA: B PELICHUH IIPOOJIEM 3KOIOIMUECKOH,
HHEPreTUYecKO U MUINEeBOM O€30MacHOCTH, B pPa3BUTHM MEIULMHBI,
CO37IaHMM HOBBIX MaTEpHUajIOB, HOBBIX HCTOYHUKOB 3HEPTUHU, B 00ECIIEUEHUU
palMOHAIBHOTO NPUPOAOIOIb30BaHUSA, B (POPMUPOBAHUU MHUPOBO33PEHUS U
o0mieil KynbTypbl Ue€lIOBEeKa, a TaKKe DKOJOTHUYECKH OO0OCHOBAHHOIO
OTHOLIEHHUSI K CBOEMY 3/10POBBIO U IPUPOIHOM CpEE;

- BJIQJETh CHCTEMON XMMHYECKHUX 3HAHHUM, KOTOpas BKJIIOYAET:
OCHOBOITOJIATAIOIINE TOHATUA  (JOMOJHUTEIBHO K CHCTEME IOHSATHH
0a30BOTO YPOBHS) - H30TOIBI, OCHOBHOE U BO30YXKJIEHHOE COCTOSIHHUE aToMa,
ruOpuaM3aIms aTOMHBIX opOuTanelt, xumuueckas cBssb ("c" u "n", KpaTHbIE
CBSI3M), MOJISIpHAs KOHIEHTpalus, CTPYKTypHas ¢opMmyna, H30Mepus
(cTpykTypHasi, reomeTpuieckas (LHC-TpaHC-U30MEpPHsI), TUIIBI XUMHUYECKUX
peakuuii (roMo- ¥ reTeporeHHble, 0OpaTUMble U HEOOpaTHMBIE), PaCTBOPEI

(I/ICTI/IHHI)IG, JUCIICPCHBIC CI/ICT@MBI), KpuCTalJIOTnapaThI, CTCIICHDb
Aaucconuanuun, SJICKTPOJIN3, KPCKHUHT, pI/I(I)OpMI/IHF);TCOpI/II/I 1 3aKOHBI,
3aKOHOMCPHOCTH, MHPOBO33PCHUYCCKUEC 3HAHUA, JICKAIIUEC B OCHOBC
IIOHUMAaHUA MPUIUHHOCTH u CUCTCMHOCTH  XUMHYCCKHX HBHCHHﬁ,

COBPEMEHHBIE IIPEACTABICHHS O CTPOCHHUHM BEIIECTBA HAa AaTOMHOM,
MOJICKYJIIDHOM M HAJMOJICKYJISIDHOM  YPOBHSX; IPEACTABICHHUS O




MEeXaHM3MaX XUMHUYECKHUX pPEaKlHid, TEePMOJAMHAMUYECKUX U KHMHETUYECKUX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, 0 XMMUYECKOM PaBHOBECHH, TUCIIEPCHBIX
cucTtemax, (paKkToJIOTHYeCKUE CBEJICHUSI O CBOWMCTBAX, COCTAaBE, MOJYUYECHUU U
0€30MMacHOM HCITOJIb30BAHUH BAKHEHIIINX HEOPTaHUYECKUX U OPraHUYeCKUX
BEIIECTB B ObITY U MPAKTUYECKOMN AESITETbHOCTH YEJIOBEKa; OOIIMX HAYYHBIX
MPUHIUIIAX XUMUYECKOTO TPOU3BOACTBA (Ha MPUMEPE MPOU3BOJICTBA CEPHOM
KHCJIOTBI, aMMHAKa, METaHOJIa, IepepadOTKu HePTH);

- YMETb MPOBOJMUTH PACUETHI MO XUMHUYECKHM (GopMysiaM U ypaBHEHHUSIM
XUMHUYECKUX PEAaKIUi C HCHOJb30BaHHEM (PU3UYECKHX BEIUYHH (MacChl,
o0bemMa razoB, KOJIMYECTBA BEILECTBA), XapaKTEPU3YIOLIMX BELIECTBa C
KOJIMYECTBEHHOW CTOPOHBI: pacueTbl MO HAXOXKICHUI XUMHUYECKOU
dbopMybl BEIIECTBA; pacueThl Macchl (00beMa, KOJMYECTBa BEIIECTBA)
MIPOJYKTa peaKklnu, €CJIM OJHO U3 UCXOJIHBIX BEUIECTB JIaHO B BUJE PacTBOPA
C ONpPEAENIEHHOM MAacCOBOWM J0OJE€d PAaCTBOPEHHOrO BELIECTBA WJIM JAaHO B
n30bITKE (MMEET MPUMECH ); pacueThl MAaCCOBOM MJIM O0OBEMHOMN TOJIU BBIXOAA
MPOJIYKTa pPEaKlUH;, pacdyeThl TermiIoBoro s(dexra peakiuii, 00BEMHBIX
OTHOILIEHUI Ta30B;

- YMETh BBISBJISATH XapaKTepHbIE MPU3HAKA M B3aUMOCBS3h HM3YUYCHHBIX
MOHSATUMN, IPUMEHATh COOTBETCTBYIOIINE MOHITHUS MPU ONMUCAHUU CTPOEHUS
U CBOMCTB HEOPTraHWYECKUX M OPTraHUYECKUX BEIIECTB M WX IMPEBPAIICHHII;
BBISBJISITH ~ B3aMMOCBS3b ~ XMMHUYECKMX 3HaHUM C  TOHATHSIMH U
MPEACTABICHUSAMHU JPYTUX MPEIMETOB Il 60ee 0CO3HAHHOTO TOHUMAaHUs U
OOBSCHEHUS! CYIIHOCTH MAaTepUaIbHOTO €IWHCTBA MHpPA; HCIIOJIb30BATh
CHCTEMHBIE XUMHUYECKHE 3HaHUs i1 OOBSACHEHHS] W TPOTHO3WPOBAHUS
SIBJICHUH, UMEIOLIUX €CTECTBEHHOHAYYHYIO TPUPOY;

- yMEeTh WCHOJIb30BaTh HAWNMEHOBAHUS XHMHYECKHUX  COCAMHEHUI
MEXIYHAPOAHOTO COI03a TEOPETUYECKOW W NPHUKIAAHOM XUMHUU U
TPUBHAJIbHBIE HA3BaHUs BEIIECTB, OTHOCAIIMXCS K HW3YYCHHBIM Kjaccam
OPraHUYECKUX U HEOPraHMYECKUX COEIUHEHUN; UCIOJIb30BATh XUMHUYECKYIO
CHMBOJIUKY JJII  COCTaBJCHHS (OPMYJT HEOPraHUYECKHX  BEIIECTB,
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKETIETHBIX )
dbopMyn OpraHMYECKHX BEIIECTB; COCTaBISATh YPAaBHEHUS XUMHUYECKHX
peakuuii U pacKpbIBaTh UX CYIIHOCTb: OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil MOCPEACTBOM COCTABJICHHUS 3JIEKTPOHHOro OajaHca 3THUX peakIuii;




peaKkuuii HOHHOro OOMEHa IMyTEM COCTaBJIEHUS MX IOJIHBIX U COKpAIllEHHbIX
HMOHHBIX YPaBHEHUH; PEAKLUU TMAPOIIA3a, PEAKIUI

KOMILIEKCOOOpa3oBaHus (Ha IpuUMepe TUAPOKCOKOMIUICKCOB IMHKA U
QJIOMMHMS); TOATBEP)KIaTh XapaKTepHble XMMHUUYECKUE CBONCTBA BEILECTB
COOTBETCTBYIOIIMMH 3KCIEPUMEHTAMU U 3alIUCAMH YPAaBHEHUN XMMHUYECKUX
peaKuuii;

- YMeTh KJacCU(pULUPOBaTh HEOPraHMUYECKUE U OpraHUYECKHE BEIECTBa U
XMMHUYECKHE PEaKIUH, CAaMOCTOATEIBHO BBHIOMPATh OCHOBAHHS U KPHUTEPHUU
JUI KJacCU(UKALMU M3Yy4aeMbIX XMMHUYECKUX OOBEKTOB; XapaKTepHU30BaTh
COCTaB U BayKHEHIINE CBOICTBA BEILIECTB, IPUHAJUICKAIINX K ONPEIEIIEHHBIM
KJIaccaM M rpyIIaM COeIMHEHUH (IIPOCThIe BEIECTBA, OKCU/IbI, THAPOKCHIBI,
COJIM, YTJIEBOJAOPOJBI, MPOCThIE 3QUPHI, CHUPTHL, (EHOJBI, AalbIACTHIIBL,
KETOHBI, KApOOHOBBIE KUCIIOTHI, CIIOKHBIE 3(DUPBI, )KUPBI, YIIIEBO/IbI, AMUHBI,
AMHHOKHCIIOTBI, OCIIKH); IPUMEHSTh 3HAHUS O COCTABE M CBOMCTBAX BEILECTB
JUISL AKCIEPUMEHTAIbHON IIPOBEPKU TUIIOTE3 OTHOCHUTEIIBHO
3aKOHOMEPHOCTEM NPOTEKAaHUS XUMHUYECKHX peakUUid U MPOrHO3UPOBAHUS
BO3MO>KHOCTEM UX OCYILECTBIICHUS;

- YMETh MOATBEP’KJaTh Ha KOHKPETHBIX MPUMEpaX XapakTep 3aBUCUMOCTU
PEAKIIMOHHOM CIOCOOHOCTH OpPraHMYECKHX COEIMHEHMH OT KpPaTHOCTH H
TUMNa KOBaJIeHTHOU cBs3M ("c" u "), B3aMMHOTO BJIMSIHUS aTOMOB M TPYII
aTOMOB B MOJIEKYyJIaX; a TakXe OT OCOOEHHOCTEH pealu3aliy pa3IndHbIX
MEXAHU3MOB IPOTEKaHMsI pEaKLUii;

- YMETh XapaKTepU30BaTh AJIEKTPOHHOE CTPOEHUE aTOMOB (B OCHOBHOM U
BO30Y)XJIEHHOM COCTOSIHUM) M HOHOB XMMHYECKHUX O3jeMeHToB 1 - 4
nepuonoB Ilepuognueckoit cuctemsl .M. MeHneneeBa M MX BaJ€HTHBIE
BO3MOXKHOCTH, HCHOib3ys moHstus "s", "p", "d-snextponnbie" opOuTanu,
SHEPreTHUECKUE YPOBHH; OOBICHATH 3aKOHOMEPHOCTH M3MEHEHHS! CBOWCTB
XMMHUYECKHUX DJIEMEHTOB M 00pa3yeMbIX MMU COEIMHEHHUIl M0 mepuojiaM H

rpymmam;

OK 02.
Hcnoap3oBaTh
COBPEMEHHBIE
CpencTBa
ITOMCKa, aHaJIn3a

B o6s1acTH HEHHOCTH HAYYHOI'O MO3HAHUS:

- c(hOpMUPOBAHHOCTh MHPOBO33PEHUS,
COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAYKW M OOLIECTBEHHON NPaKTHKH,
OCHOBAHHOTO HAa  Juajore KYJIbTYD,

- yMeTb IUIAHUPOBATb ¥  BBINOJHATH XUMHUYECKHH  OKCIIEPUMEHT
(mpeBpallleHusi OpPraHMYeCKHX BEIIECTB IpPU HArpeBaHUHU, IOJIy4YECHUE
ATWJIEHA M U3Y4YEHHE €ro CBOMICTB, KaUECTBEHHBIE PEAKIMM HA aJbJETH]IbI,
KpaxMaJl, YKCYCHYIO KHCJIOTY; JeHarypalus O€JIKOB IpHU HarpeBaHHH,
I[BETHBIC pEaKIMi OEJKOB, TPOBOJAWTH PEAKIMM MOHHOTO OOMEHa,




u
UHTEpIpEeTaluu
uHpopmanuu u
UH(POPMALIMOHH
BIC TEXHOJIOTHH
JUISL BBITIOJTHEHHUS
3aa4
poQeCCHOHAIIBH
Oli JIeATEITbHOCTH

CIIOCOOCTBYIOIIETO0 OCO3HAHUIO CBOEro Mecra
B IIOJIUKYJIBTYPHOM MHPE;

- COBEPLICHCTBOBAHNE A3BIKOBOM u
YUTATEIbCKOM  KYIbTYphl Kak  CpeICTBa
B3aMMOJCHCTBUSA MEXKIY JIOJbMU U IO3HAHUSA
MUDa;

- OCO3HAaHUC LOEHHOCTH HaquOﬁ
ACATCIIbBHOCTH, TOTOBHOCTHb OCYHICCTBIIATH
IIPOCKTHYIO nu HCCIICAO0BATCIILCKYHO

JeSTeTbHOCTh WHAWBUIYAIBHO U B TPYIIIIC;
OBiajgeHne yYHMBEPCAJBHBIMH Y4eOHBIMH
M03HABATEJILHBIMHU/IEHCTBUSIMM:

B) pabora ¢ ungopmanmei:

- BJIQJICTh HaBBIKAMU MOJYYCHUS WHPOPMAIHA
u3 HUCTOYHUKOB pa3HbIX TUIIOB,
CaMOCTOSITEIbHO ~ OCYIIECTBIISITh  IOMCK,
aHaJN3, CUCTEMAaTU3alMI0 U HHTEPIPETALUIO
nH(pOpMaLUK PA3NUYHBIX BUAOB U  (GopM
MIPEJCTABICHMUS;

- cO3/1aBaTh TEKCThl B pa3IUYHbIX (popMaTax c
y4eTOM Ha3HauyeHus MH(POpMalMU U IeJIeBOU
ayJIuTOpPUH, BBIOMpas ONTUMAIBHYIO (opmy
MIPEJICTABJICHUS U BU3YyaTH3aIIH;

- OLEHUBATh JIOCTOBEPHOCTb, JIETUTUMHOCTH
uHpOpMalUY, €€ COOTBETCTBUE MPABOBBIM U
MOpPaJIbHO-3THYECKUM HOpMaM;

- HUCIIOJIb30BaTh CPEICTBA MH(POPMALMOHHBIX
M KOMMYHHKAIIHOHHBIX  TEXHOJOTHHA B
pElIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX
U OpPraHU3allMOHHBIX 3a/ay C COOJIIO/IEHHEM
TpeOoBaHUI SPrOHOMUKH, TEXHUKH
0e30macHOCTH, TUTHEHB],
pecypcocOepexeHusi, MPaBOBBIX M ITUYECKUX
HOPM, HOpM HH(GOPMAITMOHHON O€30MTaCHOCTH;

OTIpEeIeIIATh CPely BOJIHBIX PACTBOPOB, KAUeCTBEHHBIE peakluu Ha Cyabdart-,
KapOoHaT- ®  XJIOPHI-aHWOHBI, Ha KAaTHOH AaMMOHUS;  pelaTh
AKCIIEpUMEHTANIbHBIE 3ajaud mo Temam "Metamel" u "Hemeramiel") B
COOTBETCTBUU C TIPaBUJIAMHU TEXHUKH O€30MacCHOCTH TpHU OOpaIleHuH ¢
BEIIECTBAMH U JIaOOPATOPHBIM O0OpYIOBaHHEM; MPEACTABIATh PE3YJIbTATHI
XUMHYECKOTO IKCIIEPUMEHTa B (hopMe 3allMCH YPaBHEHUH COOTBETCTBYIONIUX
peaxkuuii 1 GOopMyIUPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

- yYMETh aHAJIM3UPOBATH XHMHUYECKYI0 HH(POPMAIMIO, IOIYyIaeMyl0 U3
pa3HbIX MCTOYHHKOB (CPEICTB MaccoBoil mH(opmauuu, cetb VHTEpHET U

Apyrue);

- BIAQJE€Th OCHOBHBIMM METOJaMU HAay4YHOTO TIO3HAHHUSA BEHIECTB U
XUMUYECKUX  sIBIICHUWA  (HAONIOZeHUE,  HM3MEpPEHue,  IKCIIEPUMEHT,
MOJICIIUPOBAHUE);

- YMETh MPOBOJUTH PACUYCTHl 1O XHUMHYECKUM (HOpMyJIaM W ypaBHEHUSIM
XUMUYECKUX  PpEaKIWil ¢  HCIOJb30BaHHEM  (DU3WYECKUX  BEJIMYMH,

XapaKTEPU3YIOIUX BEIIECTBA C KOJUYECTBEHHON CTOPOHBI: Macchl, 00beMa
(HOopManbHbIE YCIIOBHs) Ta30B, KOJUYECTBA BEIIECTBA; HCIOJIb30BaTh
CUCTCMHBIC XWUMHWYCCKUC 3HAHUA IOJId TPUHATUA pCHIeHI/Iﬁ B KOHKPCTHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

- YMCTb CaMOCTOATCJIBbHO INNIAHUPOBATHL W IIPOBOAUTH XUMHUYECKHH
HKCHEPUMEHT (IIOJlyYeHHEe M U3y4yeHHE CBOWCTB HEOPraHWYECKUX U
OpTraHN4YCCKUX BCIICCTB, KAUCCTBCHHBIC PCAKIIMN YTTIECBOAOPOA0B PA3JIMYHBIX
KJIACCOB U  KHCIOPOJCOAEPXKAIMX OpPraHWYECKHX BEIECTB, peIIeHHUEe
OKCIICPUMCHTAJIBHBIX  3ada4 110 pacCllO3HAaBaHWUIO HCOPTaHUYCCKUX U
OpPraHWYECKUX BEIECTB) C COOIIOICHHEM MPaBUil 0€301MacHOr0 0OpaleHus ¢
BEUIeCTBAMH U JIabOpaTOpHBIM 0O0OpyI0oBaHHEM, (OPMYJIUPOBATh LEIH

HUCCjaIca0BaHusl, npeaoCTaBIATh B pa3anH0171 (I)OpMC PE3YJIbTAaThI
OKCIICPUMCHTA, aHAJIU3UPOBATh U OLICHUBATDh UX NTOCTOBCPHOCTD,
- YMCTb OCYHICCTBJIATH I_[CJICHaHpaBJ'ICHHHﬁ IIOHUCK XUMHUYECKOH

nH(pOpMallMd B pa3IMYHBIX HCTOYHUKAX (HayyHas U YydyeOHO-Hay4yHas
JIuTepaTypa, CpelcTBa MaccoBOM MH(oOpMAIUH, ceTh VIHTepHET u Apyrue),
KPUTUYECKH aHAIM3UPOBATh XMMHUYECKYIO HH(OpPMAIHMIO, TepepadaThiBaTh
€€ U UCIOJIb30BaTh B COOTBETCTBUH C MMOCTABICHHOW yUeOHOM 3a/1aueii;

- BJIAIETh CHCTEMOM 3HAHUW O METOJIaX HAyYHOTO TIO3HAHUS SIBJICHUU




- BJAQJCTh HAaBBIKAMU PACIO3HABAaHUA U | IPUPOJBI, HCIOJIB3YEMBIX B €CTECTBCHHBIX HAYKAaX U YMEHUSAMU IPUMEHATH
3amMThl  MHPOpPMAUWU, WHQOPMALMOHHOW | T 3HAHHMS NPU OSKCIECPUMEHTAIHHOM HCCICIOBAaHUHM BEIIECTB W JUIA
0€30I1aCHOCTH JIMYHOCTH; OOBSICHEHUS XMMHUYECKMX SIBJICHHUH, HUMEIOIUX MECTO B IPUPOAE
IIPAKTUYECKON AESITEIbHOCTH YEJI0BEKA U B IOBCEAHEBHON KU3HU;
OK 04. | - TOTOBHOCTb K CaMOpa3BUTHIO, | - yYMEThb IUIAHUPOBAaTb M  BBINOJHATH XUMHWYECKHH  SKCIEPHUMEHT
O dexTnBHO CaMOCTOSITEJIbHOCTH U CaMOOIPEIEIICHHUIO; (mpeBpallleHusT OPraHMYeCKUX BEIIECTB IpU HArpeBaHUHU, IOJY4YEHUE
B3aMMOJICICTBOB | -OBJIAZICHUE HaBbIKaMU y4eOHO- | THJICHa U M3Y4YE€HHE €ro CBOWCTB, KAUECTBEHHbIE PEaKLUU Ha ajbIETHJIbI,
aTh U pabOTaTh B | UCCIIEIOBATENBCKOMH, IPOEKTHOMN U | KpaxMmall, YKCYCHYIO KHUCIIOTY; JCHaTypanus O€JIKOB NpHU HarpeBaHHH,
KOJUIEKTUBE U | COLIMAIIBHOW JEATEIBHOCTH; I[BETHbIE peakUuu OeJIKOB; MPOBOJUTH pEaKIUM HMOHHOro oOMeHa,
KOMaHie Osaanenue YHUBEPCAJLHBIMH | OTIPEACTIATH CPely BOAHBIX PACTBOPOB, KAUECTBEHHBIE PEAKIIMK Ha Cynbdar-,

KOMMYHUKATHBHBIMH 1CHICTBUAMM:

0) coBMecTHasi 1eATeJIbHOCTD:

- NIOHUMAaTh U MCIOJb30BaTh NPEUMYIIECTBA
KOMAaHTHOW ¥ MHIMBHIyaTbHON paboTHI;

- IIPUHUMATh LENH COBMECTHOH
NeSITENIbHOCTH, OpraHU30BBIBATH u
KOOPJAMHHUPOBATh JNEUCTBUS 1o ee
JOCTIDKCHHIO: COCTaBIISITh IUIAH JCHCTBUH,
pacnpenenartb poJid € Y4eTOM MHEHHUH
Y4aCTHUKOB 00cyX1aTh pe3yJIbTaThl
COBMECTHOI paboThI;

- KOOPJIMHHUPOBATh U BBHINOJHATH paboOTy B
YCIOBUAX peaNbHOTO, BHUPTYaJIbHOTO
MKOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;

- OCYUIECTBJIATH MO3UTHUBHOE CTPAaTErMUECKOE
MOBEJCHHE B  Pa3jMYHBIX  CHUTYyalMsX,
MPOSIBJISITH TBOPUECTBO U BOOOpaXkeHHE, ObITH
MHULUATUBHBIM

Osaanenue YHHBepCaJbHBIMHU
PeryisiTHBHBIMH 1eHCTBUSIMU:

r) NPpUHATHE Ce0s M APYTUX JI0JeH:

- NPUHUMAaThb MOTHMBBI U APTYMEHTBI APYTHUX
J0IeH npu aHanuse pe3ylbTaToB
JESITEIIbHOCTH,

KapOOHAaT- M  XJOPUIA-aHWOHBI, HA KATUOH aMMOHMs;  pellaTh
JKCIIEpUMEHTaJbHble 3agauuno Temam "Meramisl" u "Hemeramnsl") B
COOTBETCTBUM C IIPaBUJIAMM TEXHUKH O€30MaCHOCTH IpH OOpalleHuHu ¢
BEIIECTBAMH U J1a0OpAaTOPHBIM 00OPYJIOBAaHUEM; MPEICTABIATH PE3YIbTATHI
XMMHYECKOI'0 3KCIIepUMEHTa B (hopMe 3amKcy ypaBHEHUH COOTBETCTBYIOLIMX
peakumii ¥ GOpMyITUPOBATH BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

-yMeTb  CaMOCTOSITEJIbHO  IJIAHUPOBAaTh M MPOBOJAUTh  XUMUYECKUH
OKCIIEPUMEHT (MIOJlyYeHHEe ¥ HW3y4eHHE CBOWCTB HEOPraHWYECKHX U
OpPraHMYECKUX BEIECTB, KAUECTBEHHBIE PEaKIIUH YTIEBOJOPOIOB PA3INYHbIX
KJIACCOB U  KHCIOPOJCOAEPXKAIIMX OPraHMYECKHX BELIECTB, pELICHUE
HKCHEPUMEHTANbHBIX 33/7a4 [0 paclO3HABAaHUIO HEOPraHWYECKUX MU
OpraHMYECKUX BEIIECTB) ¢ COOIIOEHUEM MpaBui 0€30M1aCHOTO OOpaleHUs C
BEIIeCTBAaMM U Ja0OpaTOpHBIM OOOpYyAOBaHUEM, (OPMYJIHMPOBATH LEIU
UCCIIEIOBAHMsI, TPENOCTaBIATh B  pPA3NIUYHOW  (opMe  pe3ylbTaThl
HKCIEPUMEHTA, AaHATU3UPOBATH M OLIEHUBATh UX JIOCTOBEPHOCTH;
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- IpH3HaBaTh CBOE IPaBO W MPaBO JAPYTHUX
JIIOZICH Ha OIINOKH;

- pa3BUBATh CIIOCOOHOCTH MOHUMAaTh MHpP C
MTO3UIUU IPYTOT0 YEJIOBEKa,

OK 07.
CopeiicTBOBaTh
COXPaHEHHUIO
OKpY>Karoleu
Cpenbl,
pecypcocoepexe
HUIO, TIPUMEHSTH
3HAHUS 00
M3MEHEHUU
KJIIMaTa,
MIPUHIIMIIBI
OEpEKITUBOTO
MIPOM3BO/ICTBA,
3¢ (HeKTUBHO
JIEHCTBOBATH
BUPE3BBIYANHBIX
CUTYaIUAX

B 00/1acTH 3K0J0rH1Y4€eCKOro BOCIINTAHMS:

- c(OpMHPOBAHHOCTb 9KOJIOTMYECKOM
KyJIbTYpHl, IMOHMMaHHE BIUSHUS COLUAIBHO-
HSKOHOMHYECKHX TPOLECCOB HA  COCTOSHHE
NPUPOAHON M COLMAILHOW Cpeabl, OCO3HAHHE
r7100aJILHOTO XapakTepa 9KOJIOTHUECKUX
npobmnem;

- IUIAaHUPOBAaHUE U OCYILIECTBIICHUE NEHCTBUH B
OKpY’KaloIllel cpelie Ha OCHOBE 3HAHMA LeJel
YCTOMYMBOIO Pa3BUTHSI YEIOBEUYECTBA;

AKTHUBHOE HENpUATHE JEUCTBH, MNPUHOCSIINX
BpE/l OKpYXalollen cpese;

- yMEHHME IPOTHO3UPOBaTh HEOIArONpPUSATHBIE
9KOJIOTHUECKUE HOCIEACTBHS
NPEINpPUHUMAEMBbIX JEHCTBUI, MpPeJOTBpaLIaTh
ux;

- paciupeHue OIIBbITa JeATeNIbHOCTH
9KOJIOTHUECKON HANpPaBIEHHOCTH;
- OBJIAJICHUE HaBBIKaMH yueOHo-

HCCIIEA0BATENIbCKOM, MPOEKTHON U COLMAIbHOU
NeSTEIHHOCTH;

- chopMupoBaTh IPEICTABICHHUS: O XHUMHYECKOM  COCTaBIISIOLIEH
CCTCCTBGHHOHaquOﬁ KapTUHbI MHpa, POJIM XMMHHU B IMO3HAHHUU SIBJICHUMN
OpUpObl, B (OPMHUPOBAHUU MBILIUIEHUS W KYJIbTYpbl JIMYHOCTH, €€
(yHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAUMOM Ul PELICHUS MPAKTUYECKUX
3ajja4 U 3KOJIOTMYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3/I0pPOBbIO U
MIPUPOAHON CpelE;

- yMeTb cOOII0/IaTh MpaBUJIa SKOJOTHMUECKH 11eJIeCO00pa3HOro MOBEICHUS B
OBITY M TPYAOBOW JEATETHLHOCTH B IEISIX COXPAHEHHUS CBOETrO 3/I0POBBS U
OKpY’Karolled MPUPOAHOM Cpelbl; YUUTHIBaTh ONACHOCTh BO3JEHCTBUSA Ha
JKMBBIC OpraHU3Mbl OIPCACIICHHBIX BCIICCTB, IMOHUMAA CMBICI IMOKA3aTCIIA
npeaenbHON JOMYCTUMOIN KOHIEHTPALUH;

- YMCTb MPOrHO3WpOBATH, AHAJIM3HUPOBATHL U OLCHUBATHL C HOSI/IIII/II\/'I
HKOJIOTUYECKOM 0e30MacHOCTH MOCIEACTBHUS OBITOBOM M MPOU3BOJCTBEHHON
JeSTEIbHOCTH  4YeJIOBeKa, CBSI3aHHOM ¢  1mepepabOTKOW  BEIIECTB;
UCIIOJIb30BaTh IOJTYYECHHbIE 3HAHMS Ul NPUHATUS TPAaMOTHBIX PELICHUN
po0JieM B CUTYAITUSIX, CBI3aHHBIX C XUMHEH;

- YMEThb OCO3HaBaTh OINACHOCTb BO3JCHUCTBUS HA JKHUBBIE OPraHHU3MBI
ONMpCACIICHHBIX BCHICCTB, IIOHMMAasd CMBICIT IIOKa3aTCIId HpeHCHBHOﬁ
JONTYCTUMOW ~ KOHIEHTpAallMM, M TOSACHATh Ha IpHUMepax CHOCOOBI
YMCHBIICHUA W NPEAOTBpALICHUA HUX BPECIHOIO BOS)I@fICTBI/IfI Ha OpraHusm
4eJI0BEKA.
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2. CTPYKTYPA ¥M  COJEPXAHHUE  OBIIEOBPA3OBATEJILHOM
TACIHATITAHBI

2.1. O6beM yueOHOM TMCUMILIHHBI M BUIbI YUeOHOH padoThl

Bua yueOHoii padoThl O0bem B yacax
OBBbEM OBPA30OBATEJIBLHOM TPOI'PAMMBI JUCIHUIIJINHBI: 76

- TeOpeTH4YecKoe o0yyeHmne 38

B T.4. IPO(ECCHOHATHLHO-OPUEHTUPOBAHHOE CO/Iep )KaHue (TIpaKTHUECKast -
MOJATOTOBKA)

- MPaKTHYeCKHe 3aHATHSA 38

B T.4.

poecCHOHANBEHO-OPUEHTUPOBAHHOE Co/IepKaHKe (IPaKTHUECKas MOATOTOBKA) -

¢ epeHIMPOBAHHBINA 3a4eT

- IPOMEKYTOYHAA aTTECTALIUS -

B TOM YHCJIC:

KOHCYJIbTAallUN -

J3K3aMCH -

au¢pdepeHMpPoOBaHHBIN 3a4eT




2.2. TemaTH4YeCKHii IJIaH U COMIEPIKaHNE YYCOHON NUCIIUITITNHBI

KoauuecTBoO AYJAUTOPHLIX YaCcoB

BCEro B T.4. B
HanmeHoBaHHe pa3/iesioB U TeM (bopme TeopeTHy. fpaKtu
NpaKTHYecK oByuenue q,
oii 3aHATHS
NMOJATr0OTOBKH
Pasnen 1. OcHOBBI CTPOEHMS BellleCTBA 8 - 4 4
Tema 1.1. CTpoeHHE aTOMOB XUMHUYECKHUX AJIEMEHTOB M IPUPOJIa XUMUYECKON CBS3U 4 - 2 2
Tema 1.2. [lepuoguyeckuii 3axon u Tadnuna J[.11. Menneneesa 4 - 2 2
Pa3nen 2. XuMu4eckue peakuuu 10 - 4 6
Tema 2.1. Tunbl XUMHUYECKUX PEAKITUN 6 - 2 4
Tema 2.2. DnekTponauTrdecKas AUCCONMAIUS ¥ HOHHBI 00MEH 4 - 2 2
Pa3nes 3. CTpoeHue H CBOMCTBA HEOPraHUYECKHX BelleCTB 14 - 8 6
Tema 3.1. Knaccudukanusi, HOMEHKIIATypa U CTPOCHHE HEOPTaHUUECKUX BEIIECTB 4 - 2 2
Tema 3.2. Du3nUKO-XUMHUYECKHE CBOMCTBA HEOPTAaHMYECKUX BEIIICCTB 8 - 6 2
Tema 3.3. UaeHTUDMKALMA HEOPraHUYECKNX BELLECTB 2 - - 2
Pa3nen 4. CTpoeHne U CBOICTBA OPraHUYeCcKUX BelleCTB 26 - 14 12
Tema 4.1. Knaccuduxanus, cTpoeHre 1 HOMEHKJIaTypa OpraHU4eCKIX BELIECTB 8 - 4 4
Tema 4.2. CBolicTBa OPraHMuECKUX COCIUHEHUN 12 - 6 6
Tema 4.3. NaoeHTUOMKALNA OPraHNYECKUX BELLECTB, UX 3HAYEHME N MPUMEHEHME B 6 - 4 2
6bITOBOM M NPON3BOACTBEHHON AEATENBHOCTU Ye0BEeKA
Pa3zpnen 5. Kunernyeckue 1 TepMOAMHAMUYECKHE 3AKOHOMEPHOCTH NPOTEKAHUSA 8 - 4 4
XHMHUYECKHX peakumni
Tema 5.1. CKOPOCTb XMMUYECKUX pPeaKLMn. XMMnyeckoe paBHoBecCHe 8 - 4 4
Pa3nes 6. PacTtBopsl 4 - 2 2
Tema 6.1. MoHATME O pacTBOpaXx 2 - 2 -
Tema 6.2. UccnepgoBaHme CBOMCTB pacTBOPOB 2 - - 2
Pa3nes 7. Xumus B 6b1Ty 1 NpoU3BOACTBEHHOW AEATE/IbHOCTU YeN0BeKa 6 - 2 2
OpPraHMYecKux BelecTB
Tema 7.1. Xumua B 6bITy M NPOU3BOACTBEHHOM AEATENBHOCTU YENIOBEKA 6 - 2 2
JuddepeHunpoBaHHblii 3aueT 2 - - 2
BCET'O 76 - 38 38
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Tabmuma 3 — ConeprkaHue TUCIUIUTMHBI
HaumenoBanue Coaep:xanue yueOHOro MaTepuasa (0CHOBHOe U NPodecCHOHAIBHO- Oo0bem ®opmupyemble
pa3iesioB U TeM OPHEHTHPOBAHHOE), JIA00PATOPHBIE U NPAKTHYECKUE 3aHATHSA, IPUKJIATHON 4acoB KOMIIeTCHIIUH
MOYJIb
1 2 3 4
Pa3nes 1. OcHOBBI CTpOEHHSI BellecTBa 10
Tema 1.1. Coaep:xanue y4eOHOro MaTepHuaJia 4 OK 01
Crpoenue atomoB 1. CoBpemeHHasi Mo/le/Ib CTPOCHHS aTOMA. 2
XUMHYECKUX DnexTpoHHas KoHpurypamus atoma. Kiaccupukanys XuMU4ecKux 3J€MEHTOB (S-
3JIEMEHTOB ¥ IpUpPOJa | , P-, d-a;memeHThl). BaneHTHbIe 37eKTpoHbL. BaleHTHOCTh. DIEKTpOHHAs PpUpoIa
XUMHUYECKOH CBA3H XUMHUYECKOM CBSI3M. OJIEKTPOOTpHULIATEIbHOCTh. KoBaneHTHas CBsA3b, €€
Pa3sHOBUJHOCTM M  MEXaHHW3Mbl 00pa3oBaHMsl (OOMEHHBII M  JIOHOPHO-
akuentopHeiii). MonHas cBs3b. Mertamnyeckass cBsi3b. BonopoaHas CBS3b.
MexMoneKkysipHble B3auMonaeHcTBHs. M30Tombl, OCHOBHOE M BO30YXJIEHHOE
COCTOSIHME aToMa, THOpUAN3aIs aTOMHBIX OpOUTasIeil.
IIpakTnyeckne 3aHATHSA 2
I13 Nel. Pemienne npakTH4YeCKHX 3aJaHHIl HA COCTABJICHHE JJICKTPOHHO- 2
rpagpudeckux ¢opmya >ieMeHTOB 1—4 1epuojoB, 3JIEKTPOHHBIX (opMyI
MOJIEKYJ U OTIPEIEIIEHNE TUIIA CBSI3U.
Pemrenne 3amaHnii Ha MCHOJIB30BAHME XWUMHYECKOM CHUMBOJIMKM M Ha3BaHHUU
COECIUHEHUI 10 HOMEHKJIAType MEXIYHAPOJHOIO COK3a TEOPETUUYECKON W
MPUKIAJIHON XUMUM U TPUBHAJIBHBIX HA3BaHUU AJI COCTaBICHHUS XHMHUYECKUX
¢dbopMys1 BYXaTOMHBIX COEIMHEHHH (OKCHIOB, CyIb(HIIOB, THAPUJIOB U T.II.) U
JPYTUX HEOPTaHWYECKUX COETMHEHUN OTAENbHBIX KJIacCOB.
Tema 1.2. Coaepxanue yueOHOro MaTepuaa 4 OK 01
[Tepuognuecknii 3akoH | 2. Ilepuoamyeckasi cucteMa Xumuueckux djiemMeHToB .M. MeHaesieeBa. 2
u tabmauna J[. 1. dusznueckuit CMBICII ITepuoauueckoro 3akoHa  J.NM. MeHaeneena.
Menneneena 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB, 00pa3yeMbIX UMH

IIPOCTBIX U CJOXHBIX BELIECTB B COOTBETCTBUU C IOJOXKEHHUEM XHMHUYECKOTO
anemenTa B Ilepnoanyeckoi cucteme. MUpOBO33pEHUECKOE U HAYYHOE 3HAYEHUE
Ilepnonunueckoro 3axkoHa .M. Menneneesa. Ilpornoser .M. Menzeneesa.
OTKpbITHE HOBBIX XUMHUYECKHUX JIEMEHTOB.
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IIpakTHYecKkue 3aHATHA

113 Ne2. Pemenne npakTuKO-OpUEHTHPOBAHHBIX TEOPETHYECKHUX 3aJaHU I

HAa  XapaKTepU3alUI0  XHMHYECKUX  JJIEMEHTOB  «METaJUIMYecKue  /
HEMETAJTNYEeCKHE CBOMCTBAY, AIEKTPOOTPHUIATEILHOCTD M CPOACTBO K JIEKTPOHY
XUMHUYCCKUX DJJICMCHTOB B COOTBCTCTBHUC C HX OJBJICKTPOHHBIM CTPOCHHCM U
MOJIO)KEHHEM B  IEPUOJUYECKOM CUCTeMe XHUMHuYecKkux ojementoB J[.U.
MenneneeBa». PemeHue pacdyeTHbIX 3aJad Ha HAXO0XKICHUE OTHOCHUTEIIbHOMN
MOJIEKYJISIpHOI Macchl. OrnpeneneHne MacCOBOM JOJIU XMMHUYECKHUX 3JIEMEHTOB B
CJI0KHOM BeniecTBe. COCTaB, CTPOEHUE MOJIEKYIL.

Pa3znen 2. XumMuyeckue peakumu

10

Tema 2.1.
TuIel XUMHUYECKUX
peaxkuun

Coaep:xxanue y4eOHOro MaTepHuaJia

3. Knaccudpuxauuss ®W TUOBl XHMMHYECKMX peakUuii ¢ ydyacTuem
HEOPraHMYeCKHX BelleCTB.

KonuuectBeHHble OTHOWIEHUS B XUMHH. OCHOBHBIE KOJIMYECTBEHHBIE 3aKOHBI B
XMMUU M PacyeThl IO YPABHEHUSAM XUMHUYECKUX peakuuid. Mojb Kak eauHuIa
KoJIn4yecTBa BelecTBa. MossipHas Macca. 3aKOHBI COXPAHEHUSI MAaCChl U DHEPIUM.
3akoH ABoraJpo. MossipHslii 00beM ra3oB. OTHOCUTENNbHAS TIOTHOCTh Ta30B.
Peakuuu komIuiekcooOpa3oBaHUS C ydacTUEM HEOPraHWYeCKHMX BeUIecTB (Ha
IpUMepe THIPOKCOKOMIUIEKCOB IIMHKA U aJIIOMUHHUSA).

HpaKaneCKne 3aHATHUSA

I3 Ne3. CocraBieHue ypaBHeHHMH peaKnHMii COCJUHEHHUs], PAa3JIOKEHM,
3aMelleHHs1, 00MeHa.

VYpaBHeHUs peakiii rOpeHus, MOHHOTO OOMEHa, OKHCJIECHHS-BOCCTAHOBJIECHHUS.
Pacyer KOMMYECTBEHHBIX XapaKTEPUCTHK HCXOAHBIX BEIIECTB U MPOJIYKTOB
peakuuu. PacdeT KONMYECTBEHHBIX XapaKTEPUCTUK MPOAYKTa PEaKIMH
COEIMHEHMS, €CIIM OJTHO U3 BEUIECTB JaHO B U30BITKE U/MIU COACPKUT MPUMECH.
Pacuer maccoBoii nian 0ObeMHOHN J0JIM BBIXOJA MPOAYKTA PEAKLIUU COCAMHEHUS
OT TEOpPETHUYECKH BO3MOXHOTro. Pacuer 0OBEMHBIX OTHOIIEHUH Ta3oB. Pacuer
Macchl (00BbEM, KOJMYECTBO BEIIECTBA) MPOJIYKTa pEAKLUH, €CIU OIHO U3
BEIIECTB [JIaHO B BHUAE pacTBOpa C OINPEIEICHHOM MacCOBOM JOJer
PacTBOPEHHOI'O BELIECTBA.

113 Ne4. Pemienne ypaBHeHUi OKMCJIEHUSI-BOCCTAHOBJICHUS.

Crenenb okucieHus. OKUCIUTENb W BOCCTAHOBUTENb. OKHUCIUTEIBHO-
BOCCTAHOBUTEJIBHBIE DPEAKUUM B IPUPOJE, INPOU3BOJACTBEHHBIX IIpOILlECCAX H
KU3HEEATEIIbBHOCTH OPraHu3MOB. OKHCIUTENbHO-BOCCTAHOBUTEIHHBIN

OK 01
OK 02
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IIOTCHI Al CpCabl. CocrapieHue n YpaBHHUBAHUC OKHCIIUTCIBHO-
BOCCTAaHOBUTCIIBHBIX pCaKHI/Iﬁ MCTOAOM JBJICKTPOHHOI'O Oanmanca. TumuuHbie
HCOPraHNYCCKUC OKHUCIUTCIM W BOCCTAHOBUTCIIU. 3JI€KTpO.HI/I3 PacTBOpPOB U
PacIilyiaBOB COJICH.

Tema 2.2.
DIIEKTPOIUTHYECKAS
JMCCOIMAIINSA ¥ MOHHBIN
obMeH

Conep:xanue yueOHOro MaTepuaJia

4. Teopusi dJIEKTPOJUTHYECKOH JUcconuannu. Peakniuu HOHHOT0 0OMeHa.
CocraBieHne peakuuid MOHHOTO OOMEHA IyTEM COCTABIICHUS HMX MOJHBIX H
COKpAIICHHBIX HOHHBIX YypaBHeHMH. ['maponus coneil. 3HaueHue rujponusza B
Ouosiornyeckux  OOMEHHBIX  mporeccax. IIpuMeHeHwe  rugponmsza B
MIPOMBIIIIJICHHOCTH.

HpaKanecmle 3aHATHUSA

I13 NeS. Pemenue 3a1a4 Ha cocTaBjieHHe peaKIUil HOHHOTO 0OMeHa

MyTeM COCTaBJCHMsSI UX MOJHBIX U COKPAIlEHHBIX MOHHBIX ypaBHeHUil. Perienue
3a/la4 Ha COCTaBJICEHWE MOJEKYJSIPHBIX W HOHHBIX YPaBHEHHUW THIPOJIU3a,
oTpesieNieHUe CTENEHU THIPOIH3a.

OK 01

Pa3nes 3. CTpoeHue u cBOiicTBAa HEOPraHUYECKHUX BellecTB

14

Tema 3.1.
Knaccudukanus,
HOMEHKJIaTypa u
CTpOCHHE
HEOPraHUYECKUX
BCIIICCTB

Coaep:xxanue y4eOHOro MaTepHuaJia

5. Kuaaccudukanusi, HOMEHK/IATYPa U CTPOeHHE HEOPIaHUYEeCKUX BellleCTB
[Ipenmer HeopraHnueckod XuUMHUH. B3anMOCBA3b HEOPraHMYECKUX BELIECTB.
Knaccudukanus HeopraHuueckux BemiecTB. IIpocTele W CIIOXKHBIE BelIECTBA.
OCHOBHBIE KJIaCChl CJIOXHBIX BEIIECTB (OKCHABI, TMJIPOKCHUJIbI, KUCIIOTHI, COJIH).
HomeHkiiatypa u Ha3BaHWE HEOPraHUYECKUX BELIECTB UCXOAA U3 UX XUMHUYECKOU
(GbopMyNbl WM COCTaBJIEHHE XUMHUYECKOW (OpMyIbl HCXOAs W3 Ha3BaHUS
BEILECTBA 10 MEXAYHAPOAHOU UIIU TPUBUAIIBHOW HOMEHKIIATYPE.
Mexmonexkynsipasle  B3aumonencTBus.  Kpucrammormapartel.  ArperarHble
COCTOSIHMSL  BemlecTBa. Kpucramiuueckue H aMopgHbIE BelecTBa. THIIBI
KPUCTANIMYECKUX PEUIeTOK (aTOMHasi, MOJIEKYJIspHAsl, MOHHAs, MeTaJIMuecKas).
3aBUCUMOCTh (U3MYECKUX CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON
pemetku. [IpuunHbl MHOrooOpa3us BEIIECTB.

CoBpeMeHHbIE MPENCTaBICHUS] O CTPOSHHM TBEPIBIX, KHUAKHUX U Ta3000pa3HbIX
BeniecTB. JKuakne KpucTauibl.

IIpakTHYeckue 3aHATHA

I13 Ne6. Pemrenue 3aqauy Ha pacuyeT MaccOBOM /10J1M XMMHYECKOIro 3JeMeHTa
(coennHeHnst) B MoOJIeKyJe W aHAJM3 CBOMCTB OCHOBHBIX KJaCCOB
HEOPraHMYeCKHX BellecTB

OK 01
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Pemenne mnpakTHUecKuMX 3aJaHMi MO  KiIaccH(UKAlMH, HOMEHKIAType |
XMMHYECKHUM  (OpMyJlaM HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX  KJIAcCOB
(Ha3piBaTh M COCTaBJIATH (POPMYJIBI XMMHYECKHX BEIICCTB, OIPEACIATH
OpUHAUIKHOCT, K Kkiaccy). Ilomck  umHpopmManmmum 1o Ha3BaHHSAM,
UACHTU(PHUKATOPAM, CTPYKTYPHBIM (hOpMYTIaM.

Tema 3.2. Coaep:xkaHue y4eOHOro MaTepuaJa 8 OK 01
DU3NKO-XUMUYECKUE 6. Meramabl. XUMHYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPraHUYeCKHUX 2 OK 02
CBOMCTBa BellecTB
HEOPraHUYECKUX OOmme (usnueckue ¥ XUMHUYECKHE CBOMCTBa MeTauioB. CriocoObl MOTydeHusl.
BEIIIECTB 3HayeHUEe METAJUIOB U HEMETAJUIOB B IPUPOE U KU3HEIEATEIbHOCTH YeJI0BEKa U

opranu3moB. Koppo3usi MeTayuioB: BUABI KOPPO3UHU, CIIOCOOBI 3aIIUTHI METAIIOB

OT KOPPO3HUH.

7. Hemerayuibl. O0mme ¢pusuyeckne H XMMHUYECKHE CBOIICTBA HEMETAJLJIOB. 2

Tunuunsie cBoiicTBa MetaiioB [V-VII rpynn. Knaccuduxkanus u HoMeHKIaTypa

coequHeHn HeMeTaoB. KpyroBopoTsl OMOT€HHBIX 3JIEMEHTOB B IIPUPO/IE.

8. Xumwuueckue CcBOMCTBA OCHOBHbIX KNAacCOB HEOPraHUYECKUX BeLLecTs. 2

Oxcupl, TUAPOKCUIBI, KUCIOTBL, COJM U Jp. 3aKOHOMEPHOCTH B H3MEHEHUU

CBOMCTB TIPOCTBIX BEIIECTB, BOJOPOJIHBIX COEIMHEHUH, BBICIIMX OKCHIOB U

THJIPOKCHUJIOB.

IIpakTnyeckune 3aHATHSA 2

I13 Ne7. PemieHue npakTHKO-OPUEHTHPOBAHHBIX TEOPEeTHYECKUX 3a/IaHUI HA 2

CBOIICTBA M NOJIyYCHHE HEOpPraHm4decKnx BemiecTB. COCTaBICHHE YpaBHEHHU

XUMHUYECKUX pEeaKIMi C Yy4aCcTHMEM MPOCTBIX M CIOKHBIX HEOPraHUYECKUX

BEIIECTB: OKCHUJOB METAUIOB, HEMETAJUIOB M aM(pOTEpPHBIX HIIEMEHTOB;

HEOPraHMYECKUX  KHUCJIOT, OCHOBAaHMH U  aM(OTEpHBIX  THUIPOKCHUJIOB,

HEOPraHMUYECKUX COJIEH, XapaKTEPU3YIOIIUX X CBOMCTBA.
Tema 3.3. Coaeprxanue yueOHOro MaTepuaia 2 OK 01
[TponsBoacTBO IMpakTHyeckue 3aHATUS 2 OK 02
HCOPraHM9CCKUX I3 Ne8. Pemenue npakTHKO-OPUHEHTHMPOBAHHBIX 3aJaHUl 0 PoOJIH 2 OK 04
BEIIECTB. 3HAYCHHEC U HEOPraHUYeCKO XMMHH B PA3BUTHU MeINIHHBI
IIpUMEHEHUE B OBITY U Ha
IIPOU3BOJICTBE
Pa3nes 4. CTpoeHue H CBOICTBA OPraHNYeCKUX BelleCTB 26
Tema 4.1. Conep:kanue y4eOHOro MaTepuaa 8 OK 01
Knaccugukanus, 9. B3auMocBf3b HEOPraHUYECKHX H OPraHUYEeCKHX BellecTB. 2
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CTpOCHUE U
HOMEHKJIaTypa
OpPraHUYECKUX BEIIECTB

[Ipenmer opraHnuecKo XMMHUHU. XUMHUYECKOE CTPOEHUE KaK MOPSIAOK COEAUHEHHUS
aTOMOB B MOJIEKYJIE COTJIACHO MX BaJ€HTHOCTU. OCHOBHBIEC IIOJIOKECHMS TEOPUU
XMMHUYECKOIO  CTPOEHUS OpraHuueckux coenuHeHud A.M. Byrieposa.
YriepoaHslii CKeNeT OPraHUYeCKOM MOJIEKYIbl. MOJEKYISPHBIE U CTPYKTYpPHBIC
(pa3BepHyTHIE, COKPAIICHHBIE) XUMHUECKUE (POPMYIIBL.

10. 3aBucHMOCTDH CBOWCTB BelIeCTB OT XMMHY€CKOI0 CTPOEHHS MOJIEKY.JI.
N3omepust u u3oMmepsl (CTPYKTypHas, reoMeTpudeckas (LUC-TpaHC-U30Mepus).
Kpatnocts xumuueckoii cBsizu. [lonstue o pynkimonanbHou rpymre. [IpuHIUIbL
KJaccu()UKAUU OpPraHUMYEeCKHX COeAMHEHHH. MexayHapoaHas HOMEHKIATypa M
MIPUHIIMITBI HOMEHKJIATYpPhl OPTaHUUECKUX COCAMHEHMIH.

HpaKanecmle 3aHATHUSA

113 Ne9. HomeHK1aTYypa OpraHu4ecKuX COeIUHEHNH O0TAeJIbHBIX KJIACCOB
(HaCI)IHICHHBIe, HCHACBIIICHHBIC U apOMaTquCKHG yFJIeBOI[OpOIII)I, CHHpTLI,
(heHOIBI, ambJeruabl, KETOHBI, KapOOHOBbIC KHCIOTHI U 1p.) CocraBieHue
MIOJIHBIX M COKPAIIEHHBIX CTPYKTYpHBIX (OpMYyJl OpPraHMYECKHUX BEIIECTB
OTJENbHBIX  KIJIACCOB, HCIIOJIB3ySd WX Ha3BaHHWs IO CHCTEMaTH4eCKOH
HOMEHKJIATypE.

I13 Nel0. Pacuers! nmpocreiimeii ¢popmMy/abl OpraHu4ecKoOi MOJIEKYIbl, HCXOAs
U3 3JIEMEHTHOI'0 COCTAaBa

Tema 4.2.
CBoiicTBa OpraHUYECKUX
COeTMHEHNN

ConepxaHue y4eGHOro MaTepuaJjia

12

11. ®u3uko-xUMHYECKHE CBOHCTBA OPraHMYecKHX COeIMHEHUI OTIeJIbHbIX
KJIACCOB.

0COOEHHOCTH KJIacCHU(PUKAITUU u HOMEHKJIATypbl BHYTpHU KJlacca;
TOMOJIOTHUYECKUH psif U obmias dopmyna; uzoMepus; (GU3UYECKHE CBOMCTBA;
XUMHYECKHE CBOICTBA; CIIOCOOBI MOTYYECHHUS.

12. TpenenabHble, HempeaeabHbIE, APOMATHYECKHE YTJIEBOIOPOABI.
I'openne meTaHa Kak OAMH U3 OCHOBHBIX MCTOYHHMKOB TEIJIA B IPOMBIIUIEHHOCTH
n OpiTy. CBOICTBa NPUPOIHBIX YIJIEBOJOPOJIOB, HAXO0XKJIECHHWE B MPUPOAE H
IIPUMEHEHHE AIKAHOB;

['openne anernneHa Kak ICTOYHHUK BBICOKOTEMIIEPATYPHOTO IJIAMEHU ISl CBAPKH
U PE3KU METAJLIOB;

13. Kucaopoacoaep:xaimue coequHeHHs. A30TcoaepKalue coeInHEeHs

(ciupThI U EeHOITBI, KAPOOHOBBIE KHCIOTHI M (DUPBI, AIbJIETH]IBI U KETOHBI, KHUPHI,
yrieBojibl). [lpakTrdeckoe NpUMEHEHHWE STWJICHTIIMKOJIS, TIHIEpUHa, (PeHoma.
[Tpumenenne Gopmanpaeruaa, aneTaibIeruia, YKCYCHOM KHCIOTHl. Mpula Kak

OK 01
OK 02
OK 04
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CONM BBHICHIMX KapOOHOBBIX KHUCIOT. Moromue CBONCTBA MbUIa. AMHHBI H
AMUHOKHCIIOTBI, OEJIKH.

HpaRTn'{ecmle 3aHATHUSA

I13 Nell. CocraBiieHue peakuuii NPpUCOeMHEHUsSI U OKHUCJIECHHS HA NpuMepe
3THJeHa. PeleHne pacyeTHbBIX 3a/lad C UCIOJIB30BAaHUEM IUIOTHOCTU Ta3o0B IIO

BOZIOPOJY U BO3IYXY.

113 Nel12. [IpoBenenue XMuMHYECKHX PeaKIUii ¢ AHUJIMHOM M TJIUIIHHOM
JlaboparopHast pabora «OOpazoBanue coyiell aHWIMHA. bpoMUpOBaHHWE aHUIUHA.
O6pazoBanue coneil riaunuHa. [lomydyeHue MEeTHOW COJIM TJIMIMHAY. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4.

II3 Nel3. PemieHue pacuyeTHbIX 3224 0 YPABHECHHUSIM PeaKkUMid ¢ ydacTHeM
OpPraHuYecKHX BellecTB.

Pemenne 1memnoyex MpeBpalieHH Ha TEHETUYECKYI0 CBS3b MEXIy KJaccamu
OpraHu4eCKux COGI[I/IHGHI/Ifl C COCTaBJICHUEM Ha3BaHUU OpTraHU4YCCKUX
COCUHEHUI MO TPUBHAIBHON WM  MEXAYHapOAHOW CHCTEMaTH4YeCKOU
HOMEHKJIATYype.

Tema 4.3.
Oprannyeckue BenecTna
B KU3HEACSITEIbHOCTH
YeJI0BeKa.
IIpousBoacTBO U
pUMEHEHNE
OpPraHMYECKUX BEILECTB
B IIPOMBIIITIEHHOCTH

Coaep:xanue yueOHOro MaTepuaJia

14. Buoopranuveckue coeIMHEHMS.

[Ipumenenne u Ouojoruyeckas posib yriaeBoJoB. OKHCIEHHE YTJIEBOIOB —
HCTOYHUK SHEPruu KUBBIX OpraHu3MoB. O05acTH NPUMEHEHUS aMHUHOKHUCIIOT.
IIpeBpamienust OenkoB MUIIKM B opraHusMe. buonornueckue (QyHKIUM OEJKOB.
buonoruueckue ¢yHkuuu >xupoB. Poib OpraHuyeckol XUMHM B pPELIEHUU
npobieM nuieBoil 6e3onacHocTH. Hyk/IeMHOBBIE KUCIIOTHI: COCTaB U CTPOEHHE.
Crpoenne nykieorunoB. CocraB HykienHoBbix kucior ([IAHK, PHK). Ponb
HYKJIEMHOBBIX KHCJIOT B KU3HEAESITEIbHOCTH OPIraHU3MOB

15. Poab opraHuyeckoifi XMMHM B peEIICHUMM TNpoOJIeM >HEPreTHYecKon
0€30MacHOCTH, B PAa3BUTHUM MEAMIIMHBI, CO3/laHUU HOBBIX MaTEpHUajOB, HOBBIX
UCTOYHHUKOB SHEPruM (albTepHATUBHBIE MCTOYHMKH HHepruu). OmacHOCTh
BO3JICHCTBUS HA XUBBIE OPraHU3Mbl OPTAaHUYECKUX BEILECTB OTIEIBHBIX KJIACCOB
(yrineBoaopo/bl, CIUPTHL, (PEHOJIBI, XJIOPOPTraHNYECKUE TPOU3BOHbBIE, ATIbIAETHIbI
U p.), CMBICI MIOKa3aTells IPeleIbHO JONYCTUMON KOHIIEHTPAuU

IIpakTHYeckue 3aHATHS

113 Nel14. UnenTupukanusi OpraHu4ecKUX coeANHEHUH 0TAebHBIX KJIaCCOB
(Ha mpuMmepe alabAETUAOB, KpaxMalla, YKCYCHOM KUCIIOTBI) C UCHOJIb30BAaHUEM HX
(U3UKO-XMMHUYECKUX CBOMCTB M XapaKTEPHBIX KAUECTBEHHBIX peakIuil.

OK 01
OK 02
OK 04
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Pemenne npakTUKO-OPUCHTHPOBAHHBIX 3aJIaHUN TIO COCTABIICHHUIO XUMHYECKUX
pEaKIMii, OTPAXKAIOIIUX XUMUYECCKYI0 aKTHBHOCTh OPTaHWYECKHX COCJAWHEHHH B
Pa3IUYHBIX Cpeliax

(TpupOAHBIX, OUOTOTHYECKUX, TEXHOTCHHBIX )

Pa3znen 5. Kunernueckue n TEPMOANHAMNYECCKUEC 3AaKOHOMEPHOCTH NMPOTEKAHUA XUHMHYECCKUX pealclmﬁ

Tema 5.1. CkopocTb

XMMUYECKUX peaKLUi.

Xummnyeckoe
pasBHoBecue

Conep:kanue y4eOHOIro MaTepuaa

16. Xumuueckue peakuuu. Kiaccupukanusi XuMHUYeCKNX peakiuii:
CKOpOCTb peakumu, ee 3aBMCMMOCTb OT Pas/nyHbIX (GaKTOPOB: NPUPOAbI
pearnpyoLLmMxX BeLLecTs, KOHLEHTPaLUN pearmpytowmx Bewwects, Temnepatypbl u
naowagm peakuuoHHOMW mnoBepxHocTU. TennoBble 3dPEKTbl  XUMUYECKUX
peaKkunii. IK30- N IHAO0TEPMUYECKUNE, PEAKLIUN.

17. O6patMmoCTb peakuuin. XMmuUYecKoe paBHOBECUME W ero CmelleHue nog,
AENCTBMEM Pa3/IMYHbBIX (AKTOPOB (KOHUEHTPALMA peareHToB WAM MPOAYKTOB
peakuuu, [aBneHwe, TemnepaTypa) AAA CO343HWUA ONTUMA/NbHbLIX YCNOBUM
NPOTeKaHMA XMMmnyeckux npoueccos. MNpuHumn Jle-latenbe

HpaRanecmle 3aHATHUSA

I13 Nel5. Onpeaesienne 3aBHCUMOCTH CKOPOCTH peaKIMU OT KOHLEHTPALMHU
pearupyommx Bemecrs

HccnenoBanne  3aBUCUMOCTH ~ CKOPOCTM — PEAKIMM  OT  KOHIIEHTPALUU.
OmnpeneneHre KOHCTAaHThl CKOPOCTH PEAKIIMU I'papUUECKUM METOIOM.

13 Nel6. PemieHue mpakTHKO-OPMEHTHPOBAHHBIX 3aJaHUH HAa NpPUMeHeHHe
npunuuna Je-llarenne

JUISL HAaXOXKJECHUSI HaAIpaBJICHUS CMELICHUS PaBHOBECHS XMMHUYECKOW pEaKIuu U
aHaIu3 (GaKkTOPOB, BIUSIOUIMX HA CMEIIEHHE XMMUYECKOTO paBHOBECHSI.

Bnusinue pa3nuyHbix pakTOpOB Ha U3MEHEHNE PABHOBECUSI XUMHUECKUX PEaKIIUi.
3aKkOoH JEMCTBYIONIMX MacC M KOHCTaHTAa XMMHUYECKOIO paBHOBecus. Pacuersl
PAaBHOBECHBIX KOHLEHTPAIMI pPEAarupyrolluX BeEIIECTB M NPOAYKTOB PpPEAKIUN.
Pacuets! TemioBoro 3¢ dexra peakuuu.

OK 01
OK 02

Pa3nen 6. PactBOpbl

Tema 6.1.
MNMoHsTMe o pacTBopax

Conep:xanue yueOHOro MaTepuaJia

N

18. PactBopeHue KaK ¢u3MKo-xmmuueckuii npouecc. PactBopbl. Criocobbl
NPUroToBAEHUA pPacTBOpoB. PacTBopuMMOCTb. MaccoBaa [0/1Aa PaACcTBOPEHHOro
BewecTtBa. CMbICA MOKasaTensa nNpenenbHo AOMNYCTMMOM KOHLEHTPauuuM M ero

OK 01
OK 02
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MCNO/NIb30BaHWE B OLLEHKE 3KONOrMYecKor 6e3onacHocTu.

MpaBuna 3KONOTMYECKM LenecoobpasHoro noseseHua B ObITy U TpyLoBoOW
LEeATeNbHOCTU B LLeIAX COXPAHEHWUA CBOEroO 340PO0BbA U OKPYKatoLen NpUpoLHOM
cpeAbl; ONAaCHOCTb BO3AEMCTBMA HA KMBbIe OPraHM3Mbl ONpeseIeHHbIX BELWECTB.
PeweHne NpPaKTUKO-OPUEHTUPOBAHHbLIX pPACYETHbIX 3afaHWA Ha PacTBOPbI,
ncnonb3yemble B 6bITOBOW M MPOU3BOACTBEHHOW AeATebHOCTU Yel0BEKA

NMPOM3BOJACTBEHHOI esiTeJIbHOCTH 4eJIOBEKa, CBSI3aHHasi ¢ nepepadoTKoil

Tema 6.2. Conep:xaHue y4eOHOIro MaTepuaJia 2 OK 01
MUccneposanue ceoicte | IIpakTunyeckne 3aHATHA 2 OK 04
pacTBoposB 113 Nel7. IlpurorosjieHue pacTeopoB. McciienoBanue q1ucnepcHbIX CUCTEM 2

[IpuroroBnenue pacTBOPOB 3aJaHHOM (MOJSPHOM) KOHIICHTPAIMH (C MPAKTHKO-

OpPUEHTUPOBAHHBIMU BOIPOCAMH ), OTIPEAEIICHUE CPEbl BOJHBIX PACTBOPOB.

[IpuroToBneHne W WU3YYCHHUE CBOWCTB MAWCIIEPCHBIX CHCTEM PAa3HBIX BHUJOB:

CYCIIEH3HH, IMYJIbCHH, KOJUIOUTHOTO pacTBopa. CpaBHEHHE CBOWCTB UCTHHHBIX U

KOJUTOMIHBIX PACTBOPOB, BBISIBJICHHE OCHOBHBIX PA3JIMUUN MKy HUMU.
I[podeccuonaabHO-OpHMEHTHPOBAHHOE Co/lep:kaHMe (coep:KaHue MPUKJIATHOTO MOIYJIsI)
Pazngen 7. Xumusa B 6biTy M NPOU3BOACTBEHHOM AEATENbHOCTU Yel0BeKa 6 OK 01
Tema 7.1. Coaep:xanue y4eOHOro MaTepuaJia OK 02
Xnmus 8 BTy 1 5 19. O0Hapy:KeHHe HEOPraHMYeCKHMX KATHOHOB U AHMOHOB, OPraHUYECKUX 85 8471
npoussoAcTseHHOU BELIECTB OTAEJbHBIX KJIACCOB C HCIOJIb30BAHNEM KAYECTBEHHbBIX PeaKIuii
ACATENBHOCTN HENOBEKA | KayecTBEHHbIE XUMHYECKHE pEaKlUW, XapakTepHble s  OOHapyXeHHs

HEOpPraHMYECKUX BEIIeCTB (KaTHOHOB M aHUMOHOB). CocTaBieHHE YypaBHEHUH

peakuuii oOHapykeHus: KaTuoHOB [-VI rpynn u aHHOHOB, B T.4. B MOJIEKYJISIPHON

Y MOHHOH (opmax.

Peaknmm oOHapy)KEHUST HEOPTaHMYECKUX BEIIECTB B PEAIBHBIX O0BEKTaxX

OKpY>Karolleu Cpeibl.

KaduecTBeHHBIE XMMHYECKHE pEaKIMH, XapaKTEepHbIE i1  OOHApYXCHHS

OTJENBbHBIX KJIACCOB OPraHMYECKUX COCAMHEHMI: (EHONOB, albJETHJIOB,

Kpaxmalia, YKCYCHOW KHCIIOThI, aMUHOKHUCIIOT | JIp.

Jlenatypanus O€JIKOB MPU HATPEBAHUH, [[BETHBIC PEAKIINN OEIKOB.

CocTraBiieHHe KaU4eCTBEHHBIX PEaKIui OOHAPYKEHUS OPTaHWMYECKUX COCIUHEHUI

OTJINBHBIX KJIACCOB.

IMpakTuyeckue 3aHATHS 2

I3 Nel8. OJkosornyeckass 0€30MaCHOCTb MOCJHEACTBHHA OBITOBOM U 2
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BeIlleCTB

MOWCK M aHAJIN3 XUMHYECKOH HHPOPMAINY U3 Pa3INYHBIX HCTOYHUKOB (HaydHas
U yueOHO-HaydHas JHMTEpaTypa, CpeACTBa MaccOBOM HH(OpPMALUK, CETh
WHutepHer u apyrue).

Keticet (c yuetom Oyaymeli npodeccHOHaNbHOM IEsITeIHbHOCTH) Ha aHalU3
UHPOpPMAIIMK O NPOMU3BOJICTBEHHON JAEATEIBHOCTH YEJIOBEKA, CBS3aHHOW C
nepepabOTKOil M TOJNy4EHHWEM  BEIIECTB, a TakkKe C 9IKOJOTHYECKOM

0€301aCHOCTBIO
JdunddepenuupoBannbiii 3auet (I13 Ne 19) 2
| Beero 76
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3. YCJIOBUSI PEAJIM3ALIUY IPOTPAMMBI OBILIEOBPA30BATEJIBHOM
JTUCHUIINHBI

3.1. Tp660BaHI/Iﬂ K MUHUMAJIBHOMY MaTC€PHAJIBbHO-TEXHUYECCKOMY odecnevYeHn1o

Peanmuzanus y4eOHON OUCHMIUIMHBI TpeOyeT Hamuyus y4yeOHOro KaOWHETa W
1a00paTOPUU 110 XUMHUH.

OodopynoBanune yueOHOro KabuHeTa, J1a00paTOPHUN:

— pabouee MecTo nieaarora (npemnogaBaTenbckuid crou (1 mr.), ety (1 mt.)

— paboune Mecta oOyuaromuxcs (CTobl laboparopHsie (13 mT.), cTyabs (25 mrT.)

— nepconanbHbiii koMmberorep IRU CM-2017BR IRU bl (Intel® Core™ i3-10100, 8GB
03Y, PRO H510M-B, moakmtouenne Kk ceTu MHTEpHET C MOIYJIEM KOHTEHTHOW (UIbTpAIUH
Traffic Inspector, NetPolice 1 YandexDNS, BO3MOXXHOCTh TPaHC/ISIIMA HA 3KPaH ayJAHO U BUICO
uHpopmanuu (1 mrT.)

— mporpammuoe obecrieuenune Ha 1K — Microsoft Windows 10, Microsoft Office 2016
(Word Excel, PowerPoint), 7Zip, 24PDF, Slunekc bpaysep (1 mit.)

mouutop DEXP DF24N1S (24”) (1 mt.)

— iaBuarypa (1 mr.)

— MbIb (1 mr.)

— Ttenesuzop DEXP 55UCY1 (55”) (1 mir.)

— kabens s nogkmodernst HDMI (1 mr.)

— 7Jocka ydeOHas (MenoBast TpexcekiuonHasi) (1 mr.)

— JnaboparopHslii nocyna (60 mrT.)

— Hurpar-tectep (HuTpaTomep) Coske 2-ro nokosnenus (1 mr.)

— BBITSDKHOU miKad (1 miT.)

— PEaKTUBBI I J1a00PaTOPHBIX U MpakTHYeckux padot (200 mit.);

— MeH3ypKa i npuema jekapcts (100 mir.)

— TMIETKH 1 epeHoca )uakoct (100 mT.)

— komn6a (10 mr.)

— npobupku nunuHapudeckue (100 mt.)

— Habop ToTOBBIX MUKponpenaparos (1 mir.)

— MHKPOCKON MOHOKYJISIpHBIH (1 1mT.)

— MHUKpPOCKON OMHOKYJSpHBIHN (1 1mT.)

— Ttabmuua «[lepuonnyeckas TabiauIa XUMUYECKUX dyieMeHToBY (1 miT.)

— Tabnuna «PacTBOPUMOCTh KUCIIOT, OCHOBaHMI U coseld B Boae» (1 1miT.)

— Ttabnuua «Ps akTHBHOCTH MeTauioBy (1 mT.)

— Tabnaumbl M TUIAKaThl Ha DJIEKTPOHHOM HocuTene mno Teme «CTpoeHHe aTroMoB
XUMHUYECKHX 3JIEMEHTOB U PUPOAA XUMUYECKOH CBS3M» (S5 1IT.)

— TaOJWIBl W IJIaKaThl HA AJIEKTPOHHOM HocHTene 1o Teme «lleproamyeckuii 3aKoH H
tabnuua J[.1. Menneneesa» (1 mr.)

— TabaMIbI U IJIaKaThl Ha AJIEKTPOHHOM HOCUTEINE 10 TeMe «THIbl XUMUYECKUX PEaKIHii»
(8 mit.)

— TaOJWIBl W IUIAaKaThl Ha JJCKTPOHHOM HOCHUTENE MO TeMe «DJIEKTPOIUTHUECKAs
JUCCOLIMAIMs M MIOHHBIM 0OMen» (5 1T.)

— TabnaMmbl W TIJIaKaThl Ha DJJIEKTPOHHOM Hocutene mo Teme «Kiaccuduxanms,
HOMEHKJIATypa U CTPOCHHUE HEOPIaHUUYECKUX BEILECTBY (5 IUT.)

— Tabauumbl M IUIAKaThl Ha JIEKTPOHHOM HocuTene 1o Teme «lIpousBoacTso
HEOPraHMYECKUX BEIIECTB. 3HaUCHHE U IPUMEHEHHUE B OBITY U Ha MIPOU3BOACTBE (3 IIT.)

— TalaMILbI U IJIAKaThl HA 3JIEKTPOHHOM Hocutelne 1o teme «Knaccudukanus, crpoeHue u
HOMEHKJIaTypa OPraHUYECKUX BEIIeCTBY (8 IIT.)
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— Ta0NWIBl W TJIaKaThl HA JJIEKTPOHHOM Hocutene 1o teme «CBOMCTBa OpPraHUYECKUX
COeTMHEHUI (5 1mIT.)

— TabnuIbl W IJIAKaThl HA 3JEKTPOHHOM HocuTene 1o teMe «OpraHudeckue BEIlecTBa B
KHU3HEICATEIIbHOCTH 4eloBeKa. I[IpOM3BOACTBO M TNPUMEHEHHE OPraHMYeCKUX BEUIECTB B
MIPOMBIIICHHOCTHY (5 TIT.)

— TabiaWmbl M IUIAKaThl Ha JJIEKTPOHHOM HocuTene 1o Teme «KuHerndeckue u
TEPMOJIMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKaHWs XMMHUYECKUX peakuuidl. PaBHOBecue
XUMUYECKHUX pPeakiui» (5 1mT.)

— TabnuIbl W TUIAKaThl Ha AJIEKTPOHHOM HOCHTENE Mo Teme «JlucrepcHble CHUCTeMBI U
(baxTOpsl UX YCTOWYMBOCTH (5 MIT.)

— TabiuIbl W IUIAKaThl Ha SJIEKTPOHHOM Hocutene no Teme «lccnemoBaHue CBOWCTB
JIUCTIEPCHBIX CUCTEM ISl UX UACHTU(GUKAITMN (5 IIT.)

— TabnaWmpl ®W IUIaKaThl Ha DJIEKTPOHHOM Hocutene 1o Teme «OOHapyxeHne
HEOPraHMYECKUX KATHOHOB M AHMOHOB W OPTraHUYECKUX BEUIECTB OTICIBHBIX KIJIACCOB C
UCIIOJIb30BaHNEM Ka4eCTBEHHBIX peakiuii» (5 mr.)

— TabnWmbl W TIJIAaKaThl HA JJIEKTPOHHOM HOCHUTENEe Mo Teme «XuMHs B OBITY U
MIPOU3BOJICTBEHHON JESATENLHOCTH YeJIOBEKay (5 IIT.)

— TaOnuIBl U TJIAKATBl HA JJIEKTPOHHOM HOcHUTene 1Mo Tteme «OCHOBBI J1TaOOpaTOpHOMU
IIPAKTUKHU B PO ECCHOHATIBHBIX JIAOopaTopusix» (5 1IT.)

— TabIUIbl U TJIaKaThl HAa 3JEKTPOHHOM HOCHUTENE MO TeMe «XUMHYECKH aHanu3 mpod
BOJBI» (2 1mIT.)

— TaOJWIBl W IJIaKaThl Ha DJIEKTPOHHOM HOCHTENE IO TeMe «XHUMHUYECKUH KOHTPOIb
KayecTBa MPOJYKTOB MUTAHUSD (2 ILT.)

— Ta0NUIbl U TJIaKaThl Ha 3JEKTPOHHOM HOCHTENE MO TeMe «XUMHYECKH aHanu3 mpod
nmouBbI» (5 1mT.)

— TabJWIbl W TUIAKaThl Ha AJIEKTPOHHOM HocuTene mo Teme «lcciemoBanne OOBEKTOB
ouocdeps» (4 mit.)

— BuneopmnbMbl 1o Temam: «Harmsnnas xumus. Opranuueckas Xumus. benku wu
HYKJIEMHOBbIe KHCHOTB» (1 mr.), «Harmamgnas xwumusi. PacTBOpbl. DieKTponuTHYecKas
mucconumanus» (1 mr.), «Harnsanas xumus. XuMudeckoe mpou3BoaAcTBO. Mertamtyprusi» (1 mrT.),
«XuUMus AI€MEHTOB HeMeTaIToBy (1 mmIT.)

— CKJISIHKAa TeMHOe cTekJ10 250 M1 ¢ y3KUM ropyiom (5 mit.)

— crynka Ne 3 (100 mi) ¢ mectukom (8 1mT.)

— komb6a mepHast 1-250-2 (8 mT.)

— crakan H-1-100 (8 mrT.)

— crakan H-1-1250 (8 mir.)

— crakan H-1-600 (8 mT.)

— mwmHAp 3-50-2 (8 mrt.)

— mwmHAp 1-100-2 ¢ HocukoM (8 mT.)

— BopoHnka B-36-50 XC (8 mT.)

— BopoHka B-56-80 (8 mt.)

— 3aXHUM MPOOUPOYHBIi (8§ mIT.)

— crpuHioBka Ne 3A (8 mT.)

— npobupku [1X-1-14-120 (99 miT.)

— Habop (1aKOHOB € KPHIIKAMHU KaneIbHUIIaMu (5 mIT.)

— Habop 1o aekTponusy (1 mr.)

— nabopatopHsie roBenupHbie Becbl M-ER 122ACF (JR)

— konba mepnast 1-1000 (2 mit.)

— komb6a meprast 1-500 (2 mmit.)

— kosba KM-2-250-34-TC (6 mT.)
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— kosiba KM-2-100-34 (6 mT.)

— mnunetka 2-2-2-10 (10 mrT.)

— mnunetka 2-1-2-5 (2 mr.)

— mnunetka 2-1-2-1 ¢ npsmeiM rpaa. (2 mrT.)

— mmarens J-23-001 qist si3b1ka aeyxcroporHuit mpsimoid 200%12 mm (10 1T.)

— Oroperka 1-3-2-25-0,1 6e3 kpanuka (5 mrT.)

— BeCHI AeKTpoHHbIe JabopaTopubie Macca-K BK-300 (HIIB=300r, auckp=0,005r mnatd.
d-120mm BeTpo3ammTakpat (1 wmT.)

— Mmozens «Kpucrannuyeckas perierkay «AiMasy aeMoHcTpauronHas (1 m.)

— MuKposnabopaTopusi ansi xumudeckoro skcnepumenta (¢ IIIIIT, HaGopom kepaMuKku u
dapdopa (2 mr.)

— npubop it nonydenud razos [IIITNY 1.4.3. TIC (1 wr.)

— 1a00paTOPHBIA KOMIUIEKT JIJIsl HAYaJIbHOTO O0YYEeHHS 10 XUMUH (2 IIT.)

— HaboOp MOCyAbl W TPHUHAUICKHOCTEH M3 MOJUMEPHBIX MATEPHAJIOB JJS MPOBEICHHS
n1abopaTopHbIX paboT mo xumun (MukponadopaTopust Ha 2 —x yJanguxcs) (2 mr.)

— Habop aTOMOB JJ1s1 cOCTaBJIeHHs Mozenel moneky (1 mrt.)

— HAOOp pEeaKTHUBOB ISl MPOBEACHUS YYCHHYECKOTO OHKCIEPUMEHTAa 10 XHUMHHA B
COOTBETCTBUU C TEMAaTUKOH nporpammsl (1 mr.)

— crymnka c nectom kepamuyeckue (D=80mm) (6 mT.)

— CTYyIKa C 1ecToM crekisHHas (1 mr.)

— CTakaH MEPHBIA CTeKISTHHBIA 150Mi1 (7 1mT.)

— TpoOUpKHU cTeKIIsTHHbIE (78 1mIT.)

— komb6a mepHast 1-50 (15 mt.)

— komb6a meprast 1-100-2 (23 mmr.)

— kosiba mepHas 1-200 (15 mT.)

— kosiba mepHas 1-1000 (2 mT.)

— konbOa koundeckas KM-2-250-34TC (6 mT.)

— kon0a konndeckas KM-2-100-34 (6 mir.)

— Oroperka 1-3-2-25-0,1 6/kp (4 miT.)

— nunetka [1C 2-2-2-10 (5 mwrt.)

— numnetka 2-2-2-10 (3 mr.)

— numnetka 2-1-2-5 ¢ npsm. rpag. (1531) (5 mr.)

— nunertka 2-1-2-2 ¢ nped.rpax. (5 mr.)

— nunetka 2-1-2-1 ¢ npeit.rpaa. (912) (5 mr.)

— numnerka Mopa 2-2-2 (15 mT.)

— mmretka Mopa 2-2-10 (15 mr.)

— mmuretka [1C 2-2-2-25 (14 mrT.)

— LIMIUHAP MepHbIi 25 M (r1act. noact) (20 mr.)

— mwmHAp 3-50-2 (5 mrt.)

— mamaHap 3-100-2 ¢ men (5 mT.)

— Oropetka 1-3-2-500,1 6/kp. (5 mrT.)

— Oropetka 1-1-2-25-0,1 ¢ xp. (4 mwt.)

— Oropetka 1-3-2-25 6/kp (4 wrt.)

— BopoHka B -36-50 XC 5 mr.)

— CKJISIHKA JUIS PEaKTUBOB C y3KOM ropinouHoit (125 mi, Temuoe ctexio) (10 mt.)

— CKJISIHKA JUIS PEaKTUBOB C y3KOM ropinoBuHoit (250 mut, Temuoe ctexio) (10 mt.)

— CKJISTHKA JIJISl PEaKTUBOB C IMTUPOKOM ropioBuHOM (250 M1, cBeTioe crekiio) (10 mrT.)

— OyThUIKa y3KOTOpIIast, rpaayupoanHas — 50 mu, /3T, LAMAPLAST (10 mt.)

— OyThUIKa KBaJipaTHas TpaJayupoBaHHas, ¢ 3aBuHUYMBatomelics kpoimkoi, [IDH — 100 mn
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(10 mt.); 6yTeiKa BB -1-1000 ¢ kpsimkoit 1000mi (3 mT.)

— neHTtpudyra madoparopHas «kKARMED» 80-2 (1 mt.)

— cnpunnoBka miactuzonbHas [IBX UCIIL. «by» (b-0) (5 mrT.)

— oanektpuueckas miauTka (1 mr.); mratus 1adoparopHsiit a/gpponTt. padot, LLIDP (4 mr.)

— OYKHM 3alIUTHBIE (2 1IT.)

— nHabop no snexrposusy (1 mrT.)

— Ttabnuua «Psg aktuBHOCTH MeTa/uIoB (1 1IT.)

— Ttabnuua Menneneesa (1 mr.)

— anTeyka Jjs okazaHus nepBoit momomu (1 mr.)

— cBuHen (2) azotHokucasii XY (¢. 1 kr) (1 mT.)

— #abop Nel C «Kucmots» (1 mT.)

— #Habop Ne3 BC «Illemoumn» (1 mt.)

— Habop Ne6 C «Opranunueckue BemectBay (J1adbopantckast) (1 mr.)

— nHabop Ne7 C «MunepanbHbie ynooperus» (madopantckas) (1 mir.)

— Habop Nell C «Conu u1st ieMOHCTpalu onbIToBy (1abopantckas) (1 mirt.)

— Habop Nel2 BC «Heopranuueckue BeuiectBa» (1adopanrtckas) (1 mr.)

— Habop Ne22 BC «MumukaTops» (Jlabopantckas) (1 mr.)

— Habop AJIs1 MOACIUPOBAHUS MOJIEKYJI OPraHUueCcKuX coequHeHuu (1 mr.)

— Habop AJs MOJIEIMPOBAHUS MOJIEKYJl HEOPTaHUYECKUX coeMHeHnH (1 mit.)

— mnpombiBaika 250 m (1 mr

B mnporecce ocBoeHuss mporpaMMbl y4eOHOW TUCIHUIUIMHBI «XUMHUS» CTYICHTHl HMEIOT
BO3MOXXHOCTh JOCTYMa K JJIGKTPOHHBIM Y4eOHBIM MaTepuaiaM I0 XHMHH, HMEIOIMIUMCS B
CBOOOJHOM JocTyne B ceTd VHTepHeT (2JIEKTpOHHBIM KHHTaM,  [pakTHKyMaMm,  TecTawm,
Marepuaiam EI'D u ap.).

TexHnuyeckue cpeacTsa 00y4eHus:

— HOYTOYK C nuieH3uoHHbM [10 — 1 mT;

— TeneBu3op (3kpaH) — 1 mrT.

3.2. UupopMannoHHOe o0ecnedeHne peajn3anuu NporpaMmbl

Jnst peanmzanuu  mporpaMmbl  OuOnuoteuHbii Goun MHCTHUTYyTa HMeeT medyaTHble U
ANIEKTPOHHBIE O0pa3zoBaTeldbHble W HH(POPMALMOHHBIE pPECYpChl, PEKOMEHJIOBAHHBIE IS
HCIIOJIb30BaHuUs B 00pa30BaTeIbHOM IPOLIECCE, HE CTaplle MATH JIET C MOMEHTA U3/1aHusl.

3.2.1. OcHOBHBbIE HCTOYHHUKH

1. Audunorenosa, WU. B. Xumus:  y4eOHMK M TMPaKTHUKYM JJIs  CPEIHEro
npodeccrnonanbHoro oopazoBanms / . B. Aupunorenona, A. B. badkos, B. A. [Tonkos. — 2-¢ u3 .,
ucnp. U jgom. — MockBa: UzmatensctBo FOpaiir, 2024. — 291 c. — (IlpodeccuonansHoe
obpazoBanme). — ISBN 978-5-534-11719-6. — Tekcr: osnexkrpoHHbd // OOpa3oBarenbHas
miatdopma IOpaiit [caiir]. — URL: https://urait.ru/bcode/444870

2. 'abpuensn, O.C. Xummsa. 11 xmacc: yueOHHMK ans oOmieoOpa3oBaT. OpraHM3alU:
6azoBeiii ypoerb / O.C. TI'abpuensu, W.I'. OcrpoymoB, C.A. CnamkoB. — 2-¢ m3a. — M.:
ITpocemenue, 2020. — 127 c.: ui.

3. T'abpmensn, O. C. Xumus. 10-i xmacc. ba3osenii yposenb: yuebnuk / O. C. ['abpuensH,
. T'. Octpoymos, C. A. Cnaakos. — 6-e u3a., crep. — Mocksa: [Ipocsemienue, 2024. — 128 c.: wi. —
ISBN 978-5-09-112176-6. - TexcrT: AIEKTPOHHBIH. - URL:
https://znanium.ru/catalog/product/2157258

4, Tabpuensn, O. C. Xumus. 11 knacc (6a3oBbiii ypoBeHs): yueOHuk / O. C. ['abpuensn. —
9-¢ u3n., crepeorunnoe — Mocksa: M3znarensctBo "[Ipocsemenue”, 2022. — 227 ¢. — ISBN 978-5-
09-101658-1. — Tekcr: anexkrpounsiii. — URL: https://znanium.ru/catalog/product/2090100

5. I'muaka H. JI. OGmas xumusi: ydue6Hoe mocobue / ['munka H. JI. — Mocksa: KuoPyc,
2023. — 752 c.
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https://urait.ru/bcode/
https://znanium.ru/catalog/product/2157258

6. I'muuka, H. JI. OOmas xumus B 2 T. Tom 1: yueOHUK 11t cpeHero mpodeCCHOHATBHOTO
obpazosanwus / H. JI. I'nunka; mox penakiueit B. A. [TonkoBa, A. B. babkosa. — 20-e uzn., nmepepao.
u jgomn. — Mocksa: UznarensctBo FOpaiit, 2023. — 349 c¢. — (Ilpodeccuonansuoe o0pa3oBanue). —
ISBN 978-5-9916-9672-2. — Tekcr: anekTponnblii // ObpazoBarenbHas miatdopma FOpait [cait].
— URL: https://urait.ru/bcode/512151

7. I'munaka, H. JI. OOmas xumus B 2 T. Tom 2: yueOnuk mais By3oB / H. JI. 'munka; mox
penakmueit B. A. ITonkoBa, A. B. babkosa. — 20-e u3z., mepepad. u gom. — Mocksa: M3naTenscTBo
Opaiit, 2023. — 379 c. — (Beicmiee oOpazoBanue). — ISBN 978-5-9916-9355-4. — Tekcr:
anieKTpoHHbIHN // OOpa3zoBarenbHas wiardopma FOpaiit [caiir]. — URL: https://urait.ru/bcode/512503

8. I'munka, H. JI. OOmas xumus. 3a1auu U yOpaKHEHHUS: y4eOHO-TIPAKTHUYECKOE TTocoOne
TSt cpeqHero npodeccnonansaoro oopazosanus / H. JI. ['munka ; mox penakiueit B. A. Tlonkosa,
A. B. babkoBa. — 14-¢ wm3a. — MockBa: WzmarenscTtBo IOpaiit, 2023. — 236 c. -
(ITpodeccronansuoe obpazoBanue). — ISBN 978-5-534-09475-6. — TekcT: 37€KTpOHHBINA //
Oo6pasoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512152

Zaiines, O. C. Xumus. JlabopaTopHbIi IPaKTUKYM U COOPHHK 3a1a4: yueOHOe mocoOue s
cpennero npodeccuonansHoro obpazosanusa / O. C. 3aiineB. — MockBa: WUznatensctBo FOpaiit,
2023. — 202 c. —(ITpodeccuonamsuoe obpazoBanme). — ISBN 978-5-9916-8746-1. — Tekcr:
asieKTpoHHbIH // ObpasoBatesbHas miardopma FOpaiit [caiit]. — URL: https://urait.ru/bcode/513541

10. MaptbinoBa, T. B. Xumus. Yriayonenusiii yposenb. 10—11 kmaccbl: yueOHUK AJist
cpenuero oduiero oopazosanus / T. B. MapteinoBa, 1. B. ApramonoBa, E. b. 'ogyHoB; o oOrieit
penakmueii T. B. MapTeiHOBOM. — 2-¢ U31., ucnp. u jnom. — Mocksa: M3narensctBo FOpaiir, 2024. —
352 c. — (ObmeoOpazoBarenbublii 1uki). — ISBN 978-5-534-16227-1. — TekcT: >neKTPOHHBIN //
OopazoBarenbHas miardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/544793

11. Huxonsckuii, A. b. Xumus: yaeOHHUK U MPAKTHKYM JJISi CPEAHETO MPO(ECCHOHATEHOTO
obOpazoBanus / A. b. Hukonbckuii, A. B. CyBopoB. — 2-¢ u3n., nepepalb. u jomn. — Mocksa:
WznatenserBo HOpaiit, 2023. — 507 c. — (IIpodeccnonansuoe obpazosanme). — ISBN 978-5-534-
01209-5. — Tekcr: snexktpoHHbl // OOpa3oBarenbHas miatgopma FOpait [caiir]. — URL:
https://urait.ru/bcode/513537

12. Xumus: ydeOHMK A cpefHero npodeccuoHaabHoro odpasoBanus / FO. A. Jlebenes,
I'. H. ®anees, A. M. IN'ony6es, B. H. [llamosain ; mox obmieii penaknueii I'. H. @aneesa. — 2-e u3m.,
nepepadb. u jom. — Mocksa: M3znarensctBo [Opaiir, 2023.— 431 c.— (IIpodeccronansHoe
obpazoBanme). — ISBN 978-5-9916-7723-3. — Tekct: osnektpoHHbi // OOpa3zoBarenbHas
maropma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513073

3.2.2. JlonoJTHUTEIbHbIE€ HCTOYHUKHU

13. Xumus. 3agayHuk: yuebHoe mocoOue i cpeiHero mpoeccHoHaIbHOr0 00pa3oBaHUs
/ YO. A. Jlebenes [u ap.]; mox obmieit penakiueit I'. H. daneeBa. — Mocksa: M3natensctBo FOpaiiT,
2023. — 236 c. — (IlpodeccuonansHoe obpazoBanue). — ISBN 978-5-9916-7786-8. — Tekcr:
snekTpoHHbIH // O6pa3zoBarenbHas mwiardopma FOpaiit [caitr]. — URL: https://urait.ru/bcode/513091

14. Tapumn, A. II. Xwumuueckue Tepmunbl. CioBapb: ydeOHOe mocoOue ans BY30B /
A. I1. Tapumin, B. B. MopkoBkuH. — 2-¢ u3., uctp. u aon. — Mocksa: M3garensctBo IOpaiit, 2023.
— 452 c. — (Beicuiee oOpaszoBanme). — ISBN 978-5-534-04639-7. — TekcT: 37€KTpOHHBIA //
O6pasoBarenbHas iathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/514975

15. Onmneitnukos, H. H. Xumuns. AnropuTmsl pemieHus 3aiad ¥ TecThl: ydyeOHoe mocobue
Ut cpenHero npodeccuonansHoro oopaszoBanus / H. H. Oneitaukos, I'. I1. MypaBseBa. — 3-e u3n.,
ucnp. u jgon. — Mocksa: WsnatensctBo FOpaiit, 2023. — 249 c. — (IIpodeccuonansHoe
obpaszoBanme). — ISBN 978-5-9916-9665-4. — Texkct: osnexktponHblii // OOpa3oBaTenbHas
wiatdopma HOpaiit [caiit]. — URL: https://urait.ru/bcode/513860

16. Pocun, M. B. Xumwus. Y4eOHUK W 3aJa4HUK: JUISI CPEIAHETO MPOQECCHOHATHHOTO
obpazoBanus / . B. Pocun, JI. JI. Tomuna, C. H. ConoBseB. — MockBa: M3narensctBo FOpaiiT,
2023. — 420 c¢. — (Ilpodeccuonansuoe obOpazomanue). — ISBN 978-5-9916-6011-2. — Tekcr:
aneKTpoHHBIH // OOpa3oBarenbHas mwiardopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/512022
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3.2.3 UnTepHeT-pecypcehI:

17. Omummnuana «Ilokopu Bopo6seBsl ropei». — URL: www. pvg. mk. ru

18. OOpa3zoBarenbHbIi CalT Is MKOJIBHUKOB «Xumusi». — URL: www. hemi. wallst

19. O6pasoBarenbHblii caiiT ms mkoapbHUKOB . — URL: www. alximikov

20. DnekrponHas oubnmnoreka o xumuu. — URL:  www. chem. msu. ru

21. WnrepHer-uznanue misa yaureneid «EcrectBennbie Haykny. — URL: www. enauki. ru

22. Meroauueckas rasera «IlepBoe centsops». — URL: www. 1september. ru

23. XKypuan «Xumus B mkosae». — URL: www. hvsh. ru

24. Kypnan «Xumus u xu3nb». — URL: www. hij. ru

25. DieKTpOHHBIN )ypHaT « XuMHKH 1 xuMus». — URL: www. chemistry-chemists. com

26. HayyHOo-mOmyJsIpHBIA TNPOEKT «DJIIeMEHTHl Oonblmold Hayku» (pu3uKa, XuMus,
MaTeMaThKa, aCTPOHOMHS, HayKH O XU3HHU, Hayku o 3emiie). HOBOCTHM Hayku, KHWUTH, Hay4HO-
HOIYJISIPHBIE CTaThH, JIGKLIIUH, SHIIUKJIOTICTUH.

27. Caiit HayuHO-momyisipHoro xypHana «[lorenumam» . — URL: http://gotourl.ru/4783
(http://potential.org.ru/)

28. CaliT  Hay4yHO-IOMYJISpHOro  XypHana  «Xumua u  xm3Hb». —  URL:
http://gotourl.ru/4786 (http://www.chemnet.ru/rus/elibrary/)

29. OtkpbITas 2JEKTpoHHAss OuOnHoTeKka xumudeckoro moprana «Chemnet», comepkut
yueOHbIe U WH()OPMANMOHHBIC MaTepUasbl JUIS IIKOJIHHUKOB M y4HWTeNeH. B Hell MOXKHO HalTh
yu4eOHUKU 10 OOIIEH U HEeOPraHMYECKON XUMUU, OPraHUYECKOW XUMUHU, MYJIbTHMeInaMaTeprabl,
a TakkKe 33/1a4M XUMHUYECKUX OJUMIIMA]] C PEUICHUSIMH, 33Ja4l BCTYNUTEIBHBIX 3K3aMEHOB IS
abutypuenroB. — URL: http://gotourl.ru/4787 (http://www.chem.msu.ru/rus/olimp/)

30. Muadopmanmonnele  Marepuasibl 00  oymMmuangax:  MOCKOBCKOH  TOPOJICKOM,
Bcepoccuiickoii, MenneneeBckoid, MexaynapoaHoil. IlpuBeneHsl 3aiauum TEOPETUYECKUX U
HKCIIEPUMEHTAJIbHBIX TYPOB, MOAPOOHBIE pelIeHUs], CIUCKU U Qororpaduu nodeaureneit. — URL:
http://gotourl.ru/7179 (http://chem.dist.mosolymp.ru/)

31. Cucrema JUCTAaHIIMOHHOTO OOYYCHHs, HampaBJIeHHAs B TIEPBYIO oOuYepenb Ha
HOJTrOTOBKY K OJMMIIMAJaM BCEX YPOBHEH — OT MIKOJBHBIX 10 MexayHapoaHoi. CalT comaepKut
OTPOMHOE KOJIMYECTBO 3aj1ad, CTPYNIIMPOBAHHBIX KaK IO TeMaM, Tak U 1o onumnuagam. [lo Bcem
OCHOBHBIM pa3jielaM XUMHUH NPUBEIEH TEOPETUUECKUI MaTeprall U pa300paHbl PEIIeHUs] TUIIOBBIX
3agad. — URL: http://gotourl.ru/4789 (http://www.nanometer.ru/)

32. Ilopran mo HaHoTexHoJOrHsM. OCHOBHas 1LeJb — pa3BUTHE 0Opa3oBaHMA B 00JacTH
HAaHOTEXHOJIOTM W TIOATOTOBKAa K WHTEpHET-OJIMMIHMane 1o HaHoTtexHomorusiM. — URL:
http://gotourl.ru/4790 (http://webelements.com/)

33. Hapéxnas cnpaBouHas MHQOpMAIUS O XUMHUYECKHX IJIEMEHTaX M WX CBOWCTBax (Ha
anriuiickom si3eike) . — URL: http://gotourl.ru/4792 (http://periodictable.ru/)

34. PyccKos3BIYHBIA  CaUT O  CBOWMCTBaX  XUMHYECKHX djiemeHtoB. — URL:
http://gotourl.ru/7180 (https://www.lektorium.tv)

35. Hexommepueckuit caliT OHJAH-00pa30BaHUs, COAEPKAT MHOTO HHTEPECHBIX
00pa30oBaTeNbHBIX KYpCOB M BHUICOJNEKUMH JUIS IIKOJIBHUKOB, CTYAEHTOB M yuuteneil. Ectb
HEeCcKoJIbKO KypcoB o xumun. — URL: http://gotourl.ru/4800 (https://www.cas.org/)

36. Caiir Chemical AbstractService — cambplii aBTOPUTETHBII B MHpE XHUMHUHU
uH(OPMAIIMOHHBIN HHTEPHET-pecypc (caiT miatHeii) . — URL: http://www.organic-chemistry.org/

37. Tlopran mo opraHu4ecKol XuMHuX Ha aHrimiickoM s3bike. — URL: http://www.xumuk.ru

38. CallT 0 XWMHUM: KJIacCHYECKHE YUYEOHWKH, CIPABOYHUKH, SHIMKIONCINH, ITOHUCK
OpPraHMYeCKUX W HEOPraHWYeCKMX peakIHif, cocTaBlieHHe ypaBHeHMH peakuuil. — URL:
http://orgchemlab.com/
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ANCUUNTIUHDI

4, KOHTPO/Ib U OUEHKA PE3Y/IbTATOB OCBOEHMA OBLLUEOGEPA30OBATE/IbHOWM

KoHTpouib 1 OlleHKa pe3yabTaTOB 00Y4EHHs OCYILIECTBIIETCS MPENojaBaTeIeM B IIPOLecce
NPOBEICHUS MIPAKTUYECKUX 3aHATHI M JTa0OpPaTOpHBIX paboT, TECTUPOBAHUS, a TAK)KE BHIMOJIHEHHS
0o0y4arImuMUCs MHAWBUIYAJIBHBIX 3aJaHUM, IPOEKTOB, HccienoBaHui. PesynpTaThl oOyueHUs

OnpeacIsA0T, 4YTO o6yqa}oume<:ﬂ OOJIKHBI 3HATh, IOHUMAaTh U JEMOHCTPHUPOBATH IO 3aBCPUICHUN

W3YYEHUS TUCIUILINHBI.
Jis GpopmMupoBaHus, KOHTPOJIS U OLIEHKH PE3yJIbTaTOB OCBOCHHS y4EOHOM AMCUUIUIMHBI

UCIIOJIb3YeTCsl CUCTEMA OLICHOYHBIX MEpPONPUATHH, NpeACTaBistomas co00i KOMIUIEKC y4eOHbIX
MEpOTIPUATHIA, COTJIACOBAHHBIX C PE3yJbTaTaMH 00y4eHus U chopMyIHpoBaHHBIX ¢ ydyetoM OI'OC

COO (mpeametnsbie pe3ynabtatsl o aucuuiuae) u GI'OC CIIO.

TuUnbl OLLEHOYHbIX

XUMUYECKMX
3/1IEMEHTOB M NPMpPoAa
XMMWYECKOM CBA3U

dopMmy /bl coeUHEHUI B
COOTBETCTBUW CO CTENEHbIO
OKUCNIEHNA XMMUNYECKUX
3/1eMEHTOB, UCX04A U3
Ba/IEHTHOCTU U
3NEeKTPOOTPULATENBHOCTH

Ne OK Mogaynb/Pasaen/Tema Pe3ynbrat 06yueHusn .
MeponpuUATUN
I OcHOBHOEe coaepXKaHue
1 Paspen 1. OcHoBbI dopmynuposartb 6asoBblie
CTpOEHUA BeLecTsa MOHATUA U 3aKOHbI XMMUU
1.1 [OKO01 CtpoeHune aTomoB CocTaBnATb XMMUyeckme Texkymmuii KOHTPOJIb:

1. Tect «CTtpoeHune aTomos
XMMMUYECKUX 3/1EMEHTOB U
npupoaa XMMU4YEeCKom
CBA3NY.

2. 3a4a4m Ha coCTaB/ieHne
XMMUYECKUX dopmyn
ABYXaTOMHbIX COeAMHEHUN
(okenpos, cynbdpunaos,
rMapuaos v T.m.).

3. 3apaHuA Ha
ncnosb3oBaHMe
XMMMUYECKON CUMBOJIUKU U
Ha3BaHWI coeaNHEHUI NO
HOMeHKnaType
MeXAYyHapOoAHOro cot3a
TEOPETUYECKOM U
NPUKNAAHON XUMUN U
TPUBUAJIbHbIX HAa3BaHUM ANA
COCTaBNEHMUA XMMUYECKMX
dbopmyn ABYXaTOMHbIX
coeAnHeHWM (OKcnaoB,
cynbdnpos, rmapmuaos u
T.M.) U ApYyrux
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OK

Mogaynb/Pasaen/Tema

Pe3ynbtaT 06yueHusn

Tunbl OLEeHOUYHbIX
MeponpuUATUi

HeopraHn4ecKknx
coegm HEHUM OTAENbHbIX
Knaccos

IIpomeskyTounas

aTTecTalus:
HuddeperunpoBanHbIit
3a4er

1.2

OK 01
OK 02

Meprogmyecknin 3akoH
n Tabanuya 4.U.
MeHpeneesa

XapaKtepunsoBaTtb
XUMUYECKUE 3/IeMEHTbI B
COOTBETCTBUM C UX
NONIOXEHNEM B
nepuoamMyecKkon cucteme
XUMMUYECKUX 3IeMEHTOB
O.N. MeHpeneeBa

Texkyuuii KOHTPOJIb:
1. Tect «MeTannnyeckue /

HemeTannmyeckme
CBOWCTBA,
3/IEKTPOOTPULLATENIBHOCTb U
CPOACTBO K 3/IEKTPOHY
XUMWNYECKUX SN1EMEHTOB B
COOTBETCTBME C UX
3/IEKTPOHHbIM CTPOEHUEM U
NONOXKEHNEM B
nepuogmyeckor cucteme
XUMUNYECKUX 3/1eMEHTOB
O.U. MeHpeneeBa».

2. MNpaKTuyeckme 3agaHun
Ha YCTaHOB/IEHME CBA3M
MeXy CTPOEHNEM aTOMOB
XUMWNYECKUX 31€MEHTOB U
nepuoanyYeckmum
M3MeHeHMeM CBOICTB
XUMWNYECKUX 3/IEMEHTOB U
MUX COeMHEHUN B
COOTBETCTBUU C
NonoXeHnem
Mepuogmyeckomn cucrteme.
3. MpaKTuko-
OPUEHTUPOBAHHbIE
TeopeTnyeckue 3afaHusA Ha
XapaKTepusauuio
XUMWNYECKUX 3N1€MEHTOB:
«MeTannnyeckue /
HemeTannmyeckme
CBOWCTBA,
3/IEKTPOOTPULLATENBHOCTb U
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OK

Mogaynb/Pasaen/Tema

Pe3ynbtaT 06yueHusn

Tunbl OLEeHOUYHbIX
MeponpuUATUi

CPOACTBO K 3/1EKTPOHY
XMMUYECKUX 3/IEMEHTOB B
COOTBETCTBUE C UX
3NEKTPOHHbIM CTPOEHMEM U
NOJI0XKEeHNEM B
nepruogMyYecKkon cucteme
XMMUYECKUX 3IEMEHTOB
O.U. MenpeneeBa»

IIpomeskyTounas

aTTecTalus:
HuddeperunpoBaHHbIi
3a4eT

Paspgen 2. Xumunueckue
peakuuu

XapaKtepusosatb TUNbI
XUMUYECKUX PeaKLmnii

KoHTponbHas pabota
«CTpoeHue BeLecTsa u
XMMUYECKUE peakLum»

2.1

OKO01
OK 04

TUNbl XMMUYECKMX
peakumm

CocTaBnATb peakumm
coeauHeHUs, Pa3NoXKeHUs,
obmeHa, 3amelLeHuns,
OKUC/IUTENbHO-
BOCCTaHOBUTE/IbHbIE
peakumm

Tekymuii KOHTPOJIb:
1. 3aga4mn Ha cocTaBaeHume

YPaBHEHWUI peakuuii:

— coeguHeHnA, 3aMeLLeHms,
pa3noxeHuna, obmeHa;

— OKUC/IUTENbHO-
BOCCTAHOBUTE/bHbIX
peaKunit C UCNOIb30BaHMEM
MeTOo/a 3/IEKTPOHHOIO
6anaHca.

2. 3a4a4m Ha pacyeT macchl
BellecTsa nam obbéma
rasos Mo M3BeCTHOMY
KONMYecTBy BeLLecTBa,
macce uam ob6bEmy oaHOro
N3 Y4ACTBYIOLLMNX B peaKLmnm
BELLEeCTB; Pacy€Tol

maccbl (06bEMa,
KO/JIMYecTBa BeLLecTBa)
NPOAYKTOB peakLmn, ecam
OZHO M3 BeL,ecTs umeeT
npumecu

IIpome:xxyTouHast
aTrecTanus:
HuddepennmpoBanHbIi

31




TuUnbl OLLEHOYHbIX

Ne OK Moaynb/Pasgen/Tema Pe3ynbTtat 06yyeHus .
MeponpuUaATUin
3a4eT
2.2 INeKTponnUTUYeCcKas CocTaBnATb ypaBHEHUSA Tekymuii KOHTPOJIb:
anccoumauma un XMMUYECKMX peaKkLmm 1. 3apaHuA Ha coctaBieHne
MOHHbIN 06MeH MOHHOro obmeHa ¢ MONEKYAPHBIX N NOHHbIX
y4acTUeM HeopraHuyeckux |PEaKLMi CyuacTrem
BeLecTs KMCNOT, OCHOBaHUI 1 conen,
YyCTaHOBNEHME U3MEHEHUA
KMCNOTHOCTM cpeabl
2. NabopaTtopHan paboTa
"Tunbl XUMUYECKUX
peakumn"
IIpome:xyTouHast
aTTecTalus:
HuddepennmpoBaHHbIN
3a4eT
3 Paspen 3. CtpoeHne n (UccnepoBatb ctpoeHue u  |KoHTponbHas pabota
CBOICTBA CBOWCTBa HeopraHuyeckux («CBoiicTBa HEOPraHUYECKUX
HeopraHU4ecKux BeLecTs BeLLecTB»
BeLecTs
3.1 |OKO01 Knaccndukauyms, KnaccnopumuympoBaTtb Texkylmui KOHTPOJIb:

HOMEHKNAaTypa u
CTpOeHue
HeopraHMYecKnx
BELLEeCTB

HeopraHmn4yecKkune selLecrtea
B COOTBETCTBUU C UX
CTpoEHNEM

1. Tect «kHomeHKnaTypa u
Ha3BaHWe HeoPraHUYeCKnX
BELLLeCTB MCXOAA U3 UX
XMMMUYECKON popMynbl nan
COCTaB/IEHME XMMUYECKOM
dopmynbl ucxoaa ms
Ha3BaHWsA BeLLeCTBa No
MeXAYHapoAHOM Un
TPUBUANbHOM
HOMEHKNAType».

2. 3a4a4m Ha pacyeTt
maccoBon goan (macchbl)
XMMWYECKOTO 31eMEHTa
(coeauHeHuns) B monekyne
(cmecm).

3. MNpakTuyeckme 3agaHmA
no Knaccudukaumm,
HOMEHKNAType U
XMMUYeckum hopmynam
HeopraHNYeCcKnx BeLecTs
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OK

Mogaynb/Pasaen/Tema

Pe3ynbTat 06yyeHusn

Tunbl OLLEHOYHbIX
MeponpuUaATUin

pPa3aNYHbIX KNaccoB.
4. MNpaKTnyeckme 3agaHunA
Ha onpejeneHune
XMMUYECKOM aKTUBHOCTH
BeLLeCcTB B 3aBUCMMOCTH
BMOA XMMUYECKOWN CBA3U U
TUNA KPUCTANNNYECKOM
peLleTKku

IIpomeskyTounas

aTTecTalus:
HuddeperunpoBaHHbIi
3a4eT

3.2

OK 01
OK 02

DU3NKO-XMUYECKNE
CBOMCTBa
HeopraHM4YecKmx
BeLLecTs

YcTaHaBAMBaTb
3aBMCMMOCTb PU3MKO-
XMMUYECKMX CBOMCTB
HeopraHMYecKnx BeLLecTs
OT CTPOEHUA aTOMOB U
MOJIEKYN, @ TaKXKe TUna
KPUCTAaNNNYECKOWN peLleTKM

Texkymmii KOHTPOJIb:
1. Tect «OcobeHHOCTH

XMMMUYECKUX CBOMCTB
OKCMA0B, KAC/OT,
OCHOBaHMN, aMPpoTepPHbIX
r'MAPOKCUAOB U CONEn».

2. 3a4aHu1A Ha coCTaBNEHMe
YPaBHEHWNI XMMUYECKUX
peaKkunit c y4actmem
NPOCTbIX N CNIOXKHbIX
HEeopPraHMYeCcKMX BELLECTB:
OKCMA0B METAN/IOB,
HemeTannoB 1 amdoTepHbIX
3/1eMEHTOB;
HeopraHMYecKMx KUCNoT,
OCHOBAHMN U aMPOTEPHbIX
r’MAPOKCUAOB,
HeopraHMYeCcKnx conen,
XapaKTepUsyoLWmxX ux
CBOMCTBA U cnocobbl
noay4YyeHus.

3. MpaKTuko-
OPMEHTUPOBaAHHbIE
TeopeTUYeCcKMne 3a4aHns Ha
CBOMCTBA U NOJIyYeHMne
HeopraHMYecKMX BeLLecTs

IIpome:xxyTouHast
aTrecTanus:
HuddepennmpoBanHbIi
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Tunbl OLEHOYHbIX
Ne OK Mogaynb/Pasaen/Tema Pe3ynbTtat 06yyeHus .
meponpuaTuii
3a4er
3.3 |OKO01 NaeHTndMKauma UccnepoBaTb Texkyuuii KOHTPOJIb:
OK 02 HeopraHU4Yecknx KauyecTBeHHble peakLmnu 1. NMpakTnko-
OK 04 BellecTs HeopraHuyeckux elects |OPMEHTUPOBAHHbIE 3aAaHNA
Mo COCTaB/IEHUNIO
XMMMUYECKUX PeaKLui ¢
y4acTMem HeopraHMYecKmx
BELLECTB, UCMOIb3YEMbIX
ANA X naeHTnduKaumm.
2.1abopaTopHas pabora:
“NpeHTndMKaums
HeopraHuyeckmx sewects”
IIpome:xyTouHas
arrecraums:
HuddepennrpoBaHHbIN
3a4eT
4 Paspen 4. CtpoeHne n (UccnepoBatb ctpoeHue '  |KoHTponbHas pabota
CBOMCTBA CBOICTBA OpraHMyecknx |«CTpoeHue u cBoiicTBa
OpraHUYecKux BelecTs OpPraHMYEeCKUX BELLECTBY
BelecTs
4.1 |OK01 Knaccnoukaums, Knaccuoumumposatb Texkyuuii KOHTPOJIb:
CTpoeHue u opraHuyeckue Belecrsa B |1- 33AaHNA Ha cocTasneHne
HOMEHKNaTypa COOTBETCTBUU C UX Ha3BaHW OpraHU4eckmnX

OopraHn4yecKkux seliects

CTpoeHuem

coeuHeHu no
TPUBMANIBHOW NN
MeXAYyHapOoaAHOM
cucTeMaTuyeckom
HOMEHKNaType.

2. 3a4aHuMA Ha coCTaB/ieHue
NONHbIX M COKPALLEHHbIX
CTPYKTYPHbIX popmyn
OpraHNYeCKnx BELLECTB
OTAENbHbIX KNACCOB.

3. 3agaum Ha onpeaeneHue
npocrenwen popmybl
OPraHU4YeCcKom MONEKYNbI,
NCXOAN M3 3/IEMEHTHOro
cocTaBa (B %)

IIpome:xyTouHast
aTTecTanms:
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OK

Mogaynb/Pasaen/Tema

Pe3ynbTat 06yyeHusn

Tunbl OLLEHOYHbIX
MeponpuUaATUin

HuddepennmpoBaHHbIN
3a4er

4.2

OK 01
OK 02
OK 04

CsoiicTBa
OpraHMYecKmnx
COeaAVNHEHUI_

YcTaHaBAMBaTb
3aBMCMMOCTb PU3MKO-
XUMUYECKUX CBONCTB
OpraHUYyecKkux BeLecTs oT
CTPOEHMA MOJIEKYN

Texkyuuii KOHTPOJIb:
1. 3apaHunA Ha cocTaBneHue

YPaBHEHWUI XUMNYECKNX
peaKkuni c y4actmem
OpraHUYeCcKMx BeLecTB Ha
OCHOBAHMM UX COCTaBa U
CTPOEHMUA.

2. 3a4aHuMA Ha cocTasneHune
YPaBHEHWUI XMMNYECKUX
peaKkuni, NANIOCTPUPYHOLLNX
XMMUYECKNE CBOMCTBA C
Yy4eTOM MEXaHN3MOB
NPOTEKAHMA JaHHbIX
peakuMin N reHeTUYEeCKomn
CBA3WN OpraHUYECKnX
BELLLeCTB Pa3HbIX KNaccoB.
3. PacueTHble 3agaun no
YPaBHEHUAM peaKunii c
y4acTUeM OpraHMYecKmnx
BELLEeCTB.

4. NabopaTopHas paboTa
“MpeBpaleHunn
OpraHNYeCKNX BELLECTB NpU
HarpesaHun"

IIpome:xyTouHast

aTTecTamus:
JuddepenunpoBaHHbIN
3a4er

4.3

OK 01
OK 02
OK 04

NaeHTMdumKauma
OpraHnYeckux
BeLl,ecTB, UX 3HaYeHne
N NPUMEHEHNE B
6bITOBOW U
NPOM3BOACTBEHHOM
neaTenbHoCTH
yesoBeKa

MccnepoBaTtb
KayeCcTBEHHbIe peaKLuum
OpraHNYecKnx coeanHEeHUN
OTAEeNbHbIX KNaccos

Texkymuii KOHTPOJIb:
1.MpaKTnKo-

OPUEHTMPOBaHHbIe 3a4aHNA
Mo COCTaB/NEHUIO
XMMMWYECKNX PeakLmii ¢
y4YacCTUEM OpraHUYecKnx
BELLECTB, B T.u.
NCMNONb3yeMbIX AN UX
naeHTMdUKaLmm B 6bITY U
NPOMbILLNEHHOCTH.

35




Tunbl OLLEHOYHbIX
Ne OK Moaynb/Pa3aen/Tema Pe3ynbTtat 06yyeHus .
meponpuaTuii
2.NabopaTopHan paboTa:
“UpeHTndunkauma
OpraHUYeCKUX cCoeguHEHUN
OTAe/IbHbIX KiaccoB”
IIpomeskyTounas
aTrecTanms:
HuddeperunpoBanHbIi
3a4er
5 Paspen 5. XapaKtepusoBsaTb
KuHeTuueckue u B/IMSIHUE PA3/INYHBIX
TepmoguHamuyeckne |PpakTopoB Ha paBHOBecue
3aKOHOMEPHOCTHU M CKOPOCTb XMMMUYECKUX
npoTeKaHuA peakumii
XUMUUYECKUX peaKLnii
5 [OKO01 CKOpOCTb XMMUYECKMX [XapakTepusosatb BansaHWe | Tekymmii KOHTPOJIb:
OK 02 peaKkumin. Xumnyeckoe |KOHLEHTpaLum MpakTnko-
paBHOBecue pearvpyrowmx Bewects u  |OPMEHTUPOBAHHbIE
TeMnepaTypbl Ha CKopocTb |TEOPETUYECKME 3a/,aHNA Ha
XUMUYECKMX peaKLmin aHanus GakTopos,
XapakTepusoBaTb BAnAHKe [BANAOWNX HA USMEHEHNE
N3MEHEHMA KOHLLEHTPaLmK [CKOPOCTM XMMUYECKON
BeLLLEeCTB, peakuymm cpeapl v |PEakLMK. NpakTuko-
TemnepaTypbl Ha OPUEHTMPOBaHHbIE 334aHNA
cMeLLeHne xummnyeckoro  |Ha NPUMEHEHWE NpUHLMNA
paBHoBeCus Jle-Watenbe ana
HaXOXAEeHWA HanpasieHUA
CMeLLLEeHMA paBHOBECUSA
XMMUYECKON peakumm un
aHann3 GakTopos,
BAUAIOLWMX Ha CMELLEeHNE
XMMMWYECKOro paBHOBECHUA
IIpome:xxyTounas
aTrecranms:
JuddepeHnnpoBaHHbIi
3a4er
6 UccnepoBatb UCTUHHbDIE
Paspgen 6. Pactsopbl pacTeBopbl € 3a4aHHbIMU
XapaKTepucTMKamm
6.1 [OKO01 lNoHATMe o pacTBopax |Pa3nnyaTb UCTUHHbIE Texkyuuii KOHTPOJIb:
OK 02 pacTBOpPbI 1. 3apaum Ha
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TuUnbl OLLEHOYHbIX

Ne OK Moaynb/Pa3aen/Tema Pe3ynbTtat 06yyeHus .
MeponpuUaATUin

NPUroToBAEHWE PacTBOPOB.
2. MpaKTuKo-
OpPMEHTUPOBaHHbIE
pacyeTHble 3a4aHNA HA
ANCNepCHble CUCTEMDI,
ncnosb3yemble B 6bITOBOM U
NpPOn3BOACTBEHHOM
AEeATeNbHOCTM YeNoBeKa

6.2 [OKO01 UccneposaHme ceoiicTts [MccnepoBaTtb GU3NKO- NabopaTopHana paboTa

OK 04 pacTBoposB XMMUYECKME CBOMCTBA “MpuroTtoBneHne
NUCTUHHbIX PAacTBOPOB pacTBopos”

IIpome:xyTouHas
aTTecTalus:
HuddepennmpoBaHHbIN
3a4eT

Il | NpodeccmoHanbHO-OpUEHTUPOBAHHOE coaeprKaHue (coaeprKaHue NPUKNAZHOrO

mopayna)

7 Paspen 7. OueHuBaTb nocneacTsua |3awmTa Keica (c yuetom
Xumusa B 6biTy 1 6biTOBOM U 6yaywei
NPOU3BOACTBEHHOM NpPou3BOACTBEHHOMN npo¢eccMoHanbHOM
AeATeNbHOCTU AEATe/IbHOCTU YeioBeKa C|AeATe/IbHOCTH)
yenoBekKa NO3MLMNA 3KOIOTUYECKOMN

6e3onacHocTH
OKo01 Xnmua B 6bITY U OueHuBaTtb nocneactsmna | Tekyluii KOHTPOJIb:
OK 02 NPOV3BOACTBEHHOW 6bITOBOVA 1 Kewc (c yuetom byayuien
OK 04 [eATeNIbHOCTU Ye/I0BEKa |MPOU3BOACTBEHHOM npogeccroHanbHoM
OK 07 [eATeNbHOCTM YenoBeKa ¢ |AEATENbHOCTH)

NO3ULMIN SKONOTNYECKoM
6e3onacHocTH

Bo3moKHble TeMbl KENCOB:
1. MoTenneHmne KnMmata u
BbICBODOOXKAEHME ra30BbIX
rMapaTos CO AHA OKeaHa.
2. byaywue matepuanbl gna
aBMa-, MaLlNHO- n
npubopocTpoeHus.

3. HoBble maTepuansl anAa
CO/IHEYHbIX BaTapeir.

4. JlekapcTBa Ha ocHoBe
pacTUTENbHbBIX NPenapaToB

IIpomeskyTouHas
arrecraums:
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OK

Mogaynb/Pasaen/Tema

Pe3ynbTat 06yyeHusn

Tunbl OLLEHOYHbIX
MeponpuUaATUin

HuddepennmpoBaHHbIN
3a4er
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