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1. HOACHUTEJIBHAA 3AITMCKA

PabGouas nmporpamma o6mieodpazoBaTenbHoro yueonoro npeamera OYIL.07
Xumus npegHazHadeHa g uzydenuss xumun B KCud AI'ACY, npu peanuszanuu
o0pa3zoBaTeIbHON MpOrpaMMbl CpeHEro oOImero oo0pa3oBaHus B TMpejenax
OCBOCHUSI OCHOBHOU mnpodeccruoHaibHOM 00pa3oBaTenbHOM nporpammel (OITOI])
CIIO na 6a3e OCHOBHOTO OOIIEro 0Opa30BaHMS TMPHU MOATOTOBKE CIEIMATHUCTOB
cpeanero 3BeHa ([IITICC3).

PaGouas nporpamma yuyebnoro npeamera OVYIL07 Xumus cocrtaBieHa Ha
ocHoBe TpeboBaHuii k pesyinbTatam ocBoeHuss OOIl COO, npencTtaBieHHBIX B
OI'OC COO, a Takxke Ha OCHOBE XapaKTEPUCTUKU IUIAHUPYEMBIX DPE3YJIbTAaTOB
JyXOBHO-HPABCTBEHHOT'O PA3BUTHS, BOCIIUTAHUS U COIMAIU3AIUN OOYUArOIINXCS,
Npe/lCTaBIeHHON B  (eAepalbHONl mporpaMme BOCIUTAaHUS U MOJJICKUT
HEMOCPEJICTBEHHOMY TMPUMEHEHUI0 TIpU pealu3aluud 00s3aTebHOM  4YacTu
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O 00111eT0 00pa30oBaHUsl.

PaGouas mporpamma mo XuMUU OTpaxaeT OCHOBHble TpeboBanusi OI'OC
COO K JAMYHOCTHBIM, METANPEAMETHBIM M NMPEIMETHBIM pe3yJbTaTaM OCBOCHHS
oOpa3oBareinbHBIX Mporpamm. [Iporpamma no xumMun 1aé€t NpeACTaBICHHUE O LETAX
oOydeHUs, BOCHUTAHHUS W Pa3BUTHUI OOYYAIOIIMXCS CPEACTBAMH Y4eOHOTO
npenMera, yCTaHABJINBACT o0s13aTeNIbHOE peIMETHOE coJiepKaHue,
IIPELyCMaTPUBAET CTPYKTYPHUPOBAHUE €ro IO pas3iesaM M TeMaM Kypca, AacT
pacrnpezeneHue y4eOHbIX 4YacoB IO TEMaTHMYECKUM pas3felaM Kypca U
MIOCJIEOBATEIBHOCTh ~ MX  M3Y4YEHUS €  y4E€TOM  MEXINPEIMETHBIX H
BHYTPUIIPEIMETHBIX  CBA3€H, JIOTMKM  y4eOHOro Ipoliecca, BO3PACTHBIX
0COOCHHOCTEW OOydaroluxcs; ONpeAeNseT BO3MOXKHOCTH MpeaMeTa IS
peanuzanuu TpeOOBaHMM K pe3yibTaTaM OCBOEHUS MPOTrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHus, TPeOOBAaHUN K pe3yibTaTaM OOyUeHHUS XUMHUH, a TaKK€ OCHOBHBIX
BUJIOB JI€SITEIBHOCTH O0OYyYarOIINXCS.

CopnepxaHue nporpaMmbl  «XHMHS»  HAlpaBlIEHO Ha  JIOCTH)KEHHE
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* (dopmupoBaHue Yy OOy4YarOmIMXCd YMEHUS OLEHMBATh 3HAYMMOCTH
XUMHYECKOr0 3HAHUS IS KAXKAO0I0 YEJIOBEKa,

* ¢popMHpOBaHUE Yy O00YyYAIOUIMXCS LEIOCTHOIO MPEICTABICHUS O MHUPE U
pOJIM XMMHMHM B CO3JaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUDA;
yMEHHUSI OOBACHATH OOBEKTbl U TMPOLECCHl OKPYKAIOIIEH AeHCTBUTENBHOCTHU:
IIPUPOAHOM, COLMATIBHON, KYJIbTYPHOM, TEXHUYECKOW Cpelbl, — WCIIOIb3Yys 1A
3TOI0 XMMUYECKUE 3HAHUS;

* pa3BUTHE Y 00YYAIOIIMXCS YMEHUN pa3innyaTh PakThl U OLICHKH, CPABHUBATh
OLICHOYHBIE BBIBOJbI, BUACTh UX CBA3b C KPUTEPUAMU OLICHOK U CBSI3b KPUTEPHUEB C
ONpEJIECNICHHOM CHUCTEMON IEHHOCTe, ¢GopMynupoBaTh U  OOOCHOBBIBATH
COOCTBEHHYIO MO3UIIUIO;

* npuoOpeTeHne OOYYAIONIMMUCS OIbITa Pa3HOOOpa3HON JeATeIbHOCTH,
IIO3HaHUs M CaMOIIO3HAHMS; KIIOYEBBIX HABBIKOB, HMEIOLIUX YHHUBEPCAIBHOE
3HAYeHHE AJI PA3IUYHBIX BHJIOB JESATEIBHOCTH (HAaBBIKOB pEIICHUs MpoOieMm,
OPUHATUS ~ pEelIeHWH, TOuCKa, aHauu3a M 00paboTKM  HMHpOpMaIuH,
KOMMYHUKATHBHBIX HaBbIKOB, HABBIKOB U3MEPEHU, COTPYAHUYECTBA, 0€3011aCHOTI'0

O6paHIGHI/I}I C BCIICCTBaAaMU B HOBCGHH@BHOﬁ >KI/I3HI/I).

2. OBIAA XAPAKTEPUCTUKA YYEBHOI'O IIPE/IMETA

XHUMHUS — 3TO HayKa O BEIIECTBaX, UX COCTaBE M CTPOEHUHU, CBOMCTBAX U
MpEBpAlICHUAX, 3HAUYCHHUM XMMHYECKHUX BEUIECTB, MAaTE€pUajoB M MPOLECCOB B
MPAaKTHYECKOHN JAEATETbHOCTH YEI0OBEKA.

Conepxanue 001eo0pa3oBaTeIbHON y4eOHOM JHCIUIUTMHBI  «XHUMUS»
HaIpaBJIEHO Ha YCBOEHHUE OOYYaIOIIMMUCS OCHOBHBIX MOHSTUMN, 3aKOHOB U TEOPUI
XAMHH; OBJIQJICHUE YMEHHUSIMH HAOJII0JaTh XWMHUYECKHE SBJICHHS, IMPOBOJUTH
XUMUYECKHUI SKCIIEPUMEHT, MPOU3BOIUTH PACUETHI HA OCHOBE XUMHUYECKHUX (hOpMYIT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUH.

B nmpomecce wu3ydyeHuss XUMHM @y  OOy4YalIIUXCS  pa3BUBAIOTCA

IIO3HAaBATCIbHBIC MHTCPCChI M MHTCIIJICKTYAJIbHBIC CHOCO6HOCTI/I, HOTpe6HOCTI/I B
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CaMOCTOSITETLHOM TIPUOOPETCHHH 3HAHWW 10 XWMHH B COOTBETCTBUH C
BO3HHUKAIONIUMH  JKMU3HEHHBIMH  TPOOJIEeMaMH, BOCIUTBHIBACTCS  OepexHOe
OTHOIICHUS K TPUPOJ]IC, MMOHUMAaHUE 310pOBOT0 o0Opasa >KU3HH, HEOOXOIUMOCTH
MIPEAYNPEKICHUS SBICHHUA, HAHOCSIIINX BPEJT 3JI0POBBIO M OKPYKAIOIIEH cpere.

OHu OCBaMBAaIOT TPHEMBI TPAMOTHOTO, OE30MAaCHOTO HCIIOJIb30BAHHUS
XUMHYECKUX BEIIECTB U MAaTEPHUATIOB, TPUMEHSIEMBIX B OBITY, CEITBCKOM XO35SHCTBE
Y Ha MPOU3BOICTBE.

Peanuzanmst NEIyKTUBHOTO MMOAXOAA K H3YYCHUIO XUMHUHU CIIOCOOCTBYET
Pa3BUTHIO TAaKWX JIOTMYECKHX OTICpAllMid MBINUICHUS, KaK aHalW3 W CHHTE3,
0000IIIeHNEe W KOHKPETH3allMsl, CPAaBHCHHE W aHAJOTHUs, CHUCTeMaTH3alus |
KJaccupuKamus u ap.

N3ydeHne XuMuU B KOJUICIDKE, PealTU3yIOIeM 00pa30BaTeIbHYIO IIPOTPaMMy
cpenHero obmero odpasoBanus B mpenenax ocBoerus CIIO Ha 6a3ze OCHOBHOTO
obmero oOpa3oBaHHs, UMEET CBOM OCOOECHHOCTH B 3aBHCHMOCTH OT TMPOQUIIS
npodeCCHOHATBHOTO 00pa3oBaHMs. DTO BBIPAKACTCS B COACpPKAHUUA OOydYCHUS,
KOJIMYECTBE 4YacOB, BBIICISIEMBIX Ha H3yYeHHE OTACIBHBIX TEM MPOrPaMMBI,
rIyOMHEe WX OCBOCHHS OOYyUYAIONUMUCS, O0bEME M XapakTepe NPaKTHYSCKUX

3aHATUHN, BUJIaX BHEAYIUTOPHON CaMOCTOSITEIbHON PabOThI CTYJECHTOB.

3. MECTO YYEBHOI'O IIPEJJMETA B YYEBHOM IIJIAHE

VYyeOHast AUCIUTUIMHA «XHUMHUS» SBISETCS YI4EOHBIM MPEIMETOM IO BEIOOPY
u3 o0s3arenpHON mpeaMeTHoi obmactu «EctecTtBennbie Hayku» ®I'OC cpennero
oOmrero odpa3oBanus. B koiemke, peanusyroneM o0pa3oBaTEIbHYIO MPOrpaMMy
cpeaHero obmiero odpazopanus B npeaeiax ocoerus [IIICC3 Ha 6a3e 0CHOBHOTO
obOmero oOpa3oBaHus, ydeOHas AWCIUIUIMHA «XUMHUS»  H3ydaeTcs B
0011e00pazoBaTeILHOM IUKJIE YI€OHOTO TIaHa CIEIHATEHOCTH Ha 0a3e OCHOBHOTO
00111eT0 00pa30BaHUs C MTOIYUYEHUEM CPEIHEro o0IIero oopa3oBaHusl.

B yueOHBIX minaHax MecTo yuyeOHOW JUCHUIUIUHBI «XUMHS» — B COCTaBe

00111e00pa30BaTeNbHBIX YYEOHBIX AUCHUILIMH MO BBIOOPY, POpPMHUpPYEMBIX U3



oOs3atenbHbIX TpeaMeTHbIX obnacteit @I'OC cpennero obiiero oOpa3oBaHus, s
cnenuanbHoctet  CIIO  cooTBeTcTBylomiero mnpoduis mpodeccuoHaTbLHOTO

oOpa3zoBaHus.

4. PE3YJIBTATBI OCBOEHUS YYEBHOM JUCHUTILIUHBI

OcBoeHue copepxkaHusi yueOHOW AUCIUIUIMHBI «XUMUsS» 00ecreunBacT
JTOCTUKEHUE CTYJCHTAMU CIICAYIOIIUX PE3YJIbTATOB:

JIMYHOCTHBIX:

JI.L1  chopMHpOBAaHHOCTH POCCHUMCKON TPaKIAHCKOM  MIACHTUYHOCTH,
NaTpUOTU3MA, YBAXKEHUSI K CBOEMY HApOJy, YyBCTBAa OTBETCTBEHHOCTU MEPE]
Ponunou, ropaoctu 3a cBoM Kpail, CBOXO PoiMHY, CBOM S3bIK U KYJIBTYPY, MPOILIOE
Y HACTOSIII[€e MHOTOHAIIMOHAIIBHOTO Hapojaa Poccuu;

JI.2 rOTOBHOCTB K aKTUBHOU JEATEIbHOCTHA TEXHOJIOTHUYECKON U COLMAIbHON
HAIPABJICHHOCTH, CIIOCOOHOCTh WHULIMUPOBATH, TUIAHUPOBATH U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JESITEIBbHOCTD;

JI.3 TOTOBHOCTh M CHOCOOHOCTH K OOpa30BaHHIO W CaMOOOPa30BaHUIO Ha
MPOTSHKEHUU BCEU JKU3HU,

JI.4 chopMupOBaHHOCTH IKOJIOTUYECKON KyIbTYphI, MOHUMAHUE BIUSHUS
COLMAIIBHO-3KOHOMHMYECKUX IPOLIECCOB HA COCTOSIHUE NMPUPOAHOM U COLMAIBHOM
Cpelbl, 0CO3HAHHE II00AIBHOTO XapaKTepa SKOJIOTHYECKHUX MPOOIIeM;

JL.5S pacmmpeHue onpiTa JeSITEIbHOCTHA 3KOJIOTMYE€CKON HAIIPABICHHOCTH;

JL6 oco3HaHuE€ 1LIEHHOCTHM  HAy4YHOW  JESATEIbHOCTH, TOTOBHOCTb
OCYILIECTBIIATH NPOECKTHYIO U UCCIIEIOBATENBCKYIO AEATEIbHOCTh HHANBUAYAIBHO U
B rpymIeE.

MeTanpeIMeTHbIX:

M.1 camocTosiTenbHO (HOPMYIUPOBATh M AKTyaJM3HPOBATH MPOOIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;

M.2 omnpenenars Uenu IESITEIbHOCTH, 3a/1aBaTh MapaMeTpPbl U KPUTEPUU UX

JIOCTHKCHUS,



M.3 crtaButh U QopMyaUpOBaTH COOCTBEHHBIC 3aJjayl B 00pa30BaTEILHOMN
JNEATENBHOCTU U )KU3HEHHBIX CUTYALHSIX;

M.4 BBISBIATH NPUUMHHO-CIICICTBEHHBIE CBA3U M aKTyaJU3UpPOBATh 33/1ady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh apPIrYMEHTHI JJIsI I0Ka3aTEIbCTBA CBOMX
YTBEPIKJICHUH, 3a]1aBaTh MMapaMETPhl U KPUTEPUU PEIICHUS;

M.5 cnoco6¢cTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO IIUPOKOHN APYIULIUHU B
pa3HBIX O0O0JIACTSIX 3HAHUN, TOCTOSHHO IMIOBBIIIATH CBOM OOpa30BaTENIbHBIA U
KYJbTYPHBI YPOBEHB;

M.6 Brnajnerp HaBBIKAMHM TO3HABAaTEIbHOM pedlieKCMM KaK OCO3HAHMS
COBEpIIAEMBIX JCUCTBUA M MBICIUTENBHBIX MPOLECCOB, HX PE3YyJIbTaTOB U
OCHOBAHUM;

M.7  chopMUPOBAaHHOCTH  BHYTPEHHEH  MOTHBALlUM,  BKJIHOYAIOIICH
CTPEMJICHHUE K JIOCTHXKEHUIO LIEJIU U YCIEeXY, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHHUE
NENCTBOBATh, UCXO/ISI U3 CBOMX BO3MOXKHOCTE;

NpeJIMeTHBIX:

I1.1. copMupOBaHHOCTh TPEACTABICHUN: O XUMHUYECKOW COCTABIISAIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPA, POJIM XUMUH B TIO3HAHUU SIBJIEHUN IPUPOJIBI,
B (QOpPMUPOBAHUM MBIIUICHUS W KYJIBTYpbl JHMYHOCTH, €€ (YHKIIMOHAIBHOU
IPaMOTHOCTH, HEOOXOAUMOM MJIsi pEHICHUs] MPAKTUYECKUX 3a/1ad U HKOJIOTHYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJTHOMN CPEJIE;

[1.2. BnageHue cUCTEMOW XMMHYECKMX 3HAaHMM, KOTOpas BKIIOYAECT:
OCHOBOIIOJIAraloIINe TMOHATUS (XUMHYECKUM BJIEMEHT, AaToOM, 3JEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTb, JIEKTPOOTPUIIATEIHHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas W COKpali€HHAs), MOJIb, MOJIIpHas
Macca, MOJIIPHBIN 00bEM, YTIepOAHBINA CKETET, (PYHKIIMOHATbHAS TPYyIa, paguKal,
M30MEPHs, U30MEPBI, TOMOJIOTUYECKUH Psifl, TOMOJIOTH, YIJIEBOAOPOIbI, KUCIOPOA -
U a30TCOAEpIKAIlE COCAUHEHUsS, MOHOMEpP, IIOJIUMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE COCIMHEHUsS); TEOPUU M 3aKOHbI (TEOpUsl CTPOCHUS
oprannyeckux BemecTB A.M. byTiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB);

3dKOHOMCPHOCTH, CUMBOJIMYECKUHN SI3BIK XUMHH; MHUPOBO33PCHUYCCKHNEC 3HAHMA,



JIe)KAIIME B OCHOBE MOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XHUMHUYECKUX
SABJICHUM, (PAKTONOTMYECKUE CBEACHUS O CBOICTBaX, COCTaBe, MOJYYCHUU W
0€30MacHOM HCTOJb30BaHUU BAXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTU YEIIOBEKA;

I1.3. cpopMUpPOBAHHOCTL YMEHUN BBISBIATH XapaKTepHbIC MPU3HAKU
MOHATUM, YCTAHABIMBATh KX B3aWMMOCBS3b, MCIIOIb30BaTh COOTBETCTBYIOIIHNE
NOHATHUS TPU ONUCAHUU COCTaBa, CTPOCHUS M TPEBPAIICHUNA OPraHUYECKUX
COCJIMHCHUM;

I1.4. cpopMHUpOBaHHOCT YMEHUN UCIIOIH30BATh HAMMEHOBAHUS XUMUUECKUX
COEIMHEHUN MEXIYyHApPOJHOTO COK03a TEOPETUYECKONW U TMPUKIATIHOU XMUMHUU U
TPpUBHAIbHBIC HA3BaHUSA BAXKHEWIIMX BEUIECTB (ITUJICH, allETWICH, TJIUIICPHH,
dbeHon, popManbaerul, yKCycHas KUCIO0Ta, TJUIMH, yTapHbId Ta3, YIIeKUCIIBINA ras,
aMMHMaK, TallleHHas W3BECTh, HEralieHas H3BEeCTh, NMUTbEBAas COJa U JIPYTUX),
COCTaBIIATh (POPMYJIBI HEOPraHMYECKUX U OPTraHWYECKUX BEIIECTB, YpPaBHEHUS
XUMHYECKUX PEAKIUH, OOBICHATh MX CMBICT; MOATBEPXKIATh XapaKTepHbIE
XUMHUYECKHE CBOMCTBA BEILIECTB COOTBETCTBYIOIIMMHU 3KCIIEPUMEHTAMU U 3aIIUCIMU
YPaBHEHUN XUMUUYECKUX PEAKIIHM;

IL.5. copMupoBaHHOCT, yYMEHUN yCTaHABIWBATh MPUHAIICKHOCTD
U3YUYCHHBIX HEOPraHUYECKUX U OPraHUYECKHUX BEIIECTB K ONPEACICHHBIM KilaccaM
U TpyHIiaM COCIMHEHWH, XapaKTepH30BaTh MX COCTAB M BAXKHEUIIME CBOWCTBA;
ONpEeNEeNATh BUABl XUMUYECKUX CBS3€il (KOBaJE€HTHAas, WOHHAs, METAJIMYecKas,
BOJIOPOJIHAS), THUIIBI KPUCTAJUIMYECKUX PEIIETOK BEIIeCTB; KiacCU(HUIMPOBATH
XUMHUYECKHUE PEAKIIUY;

I1.6. BasieHre OCHOBHBIMU METOJAMHU HAYYHOI'O MO3HAHUS BEIIECTB U
XAMHUYECKUX SIBICHUN (HAOIIOACHNE, U3MEPEHHE, SKCTIEPUMEHT, MOJICIIMPOBAHHE);

IL.7. chopMupoBaHHOCTH yYMEHHH NPOBOIUTH PACUYETHl MO XUMHUYECKUM
dbopMyiamMm ¥ ypaBHEHHSIM XMMHYECKUX PEAKIMi C WCIIOIh30BAaHUEM (PU3NIECKUX
BEJIMYMH, XaPAKTEPHU3YIOIIMX BEHIECTBA C KOJWYECTBEHHOM CTOPOHBI: MAacCCHI,

obbeMa (HOpPMajbHBIC YCJIOBUsI) Tra30B, KOJHWYECTBA BEIIECTBA: HCIIOJIb30BATh



CUCTEMHBIC XWMUWYECKUE 3HAHUS IS TPUHATUS PEUICHUA B KOHKPETHBIX
KU3HECHHBIX CUTyalllsX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

I1.8. copMHpOBaHHOCTH YMEHUN TJIAHUPOBATH U BBIMOJHATH XUMUUYECKUN
AKCIEPUMEHT (IIPEeBpaleHUs OPTaHUYECKUX BEIIECTB NMPU HArPEBAHUH, MTOJIYUEHUE
ATUJICHA U U3YYEHUE €TO CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTaHUYECKUX BEILECTB,
JieHaTypalusi 0eJIKOB MPU HArpeBaHUU, IBETHBIC PeaKIUKU OCJIKOB) B COOTBETCTBUU
C TpaBWJaMU TEXHUKM O€30MaCHOCTH TMpU OOpAIICHHUH C BEHIECTBAMHU U
7a00paTopHBIM  000pYyJOBaHUEM, TMPEJCTABIATh PE3YIbTAThl  XUMHUYECKOTO
JKCIepUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX PEaKIUil U
(dbopMyTHUpPOBATH BHIBOJIBI HA OCHOBE dTUX PE3YJIHTATOB;

I1.9. chopMHupoBaHHOCTL  YMEHHS  aQHAJU3UPOBATH  XUMHYECKYIO
uHOpMalMIO, TOJIy4YaeMyK U3 pa3HbIX HUCTOYHUKOB (CpPEJICTB MacCOBOMU
uHdopMmanmu, ceth HTEepHET U apyrue);

[1.10. cdopmupoBaHHOCTH yMEHHH COOJIIONATH TPaBWIIa JKOJIOTHUYECKU
11eJIeCO00pa3HOro TMOBEJEHUSI B OBITY W TPYIOBOM JESITENBHOCTH B IENSIX
COXpaHEHHMsI CBOErO 3JI0POBbS M OKPYKAIOUIEH MPUPOJHON Cpeabl; OCO3HABATh
OMAacCHOCTh BO3JECHCTBHS HA )KMBBIE OPTAHU3MBI ONPEICIEHHBIX BEIIECTB, [IOHUMAS
cmbicn mokazarens IIJIK, mosicHITP Ha mpuMepax CrIocoObl YMEHBIICHUS H
IPEAOTBPALLECHHS UX BPEIHOTO BO3JCUCTBUS HA OPTraHU3M YEJIOBEKA;

I[L11. nns oOywarommxcs C OTpaHUYCHHBIMH BO3MOXKHOCTSAMH 30POBBS:
yMEHHUE MTPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METOJIaX MTO3HAHUS BEIIECTB
Y XMMHUYECKUX SIBIICHUU;

[1.12. nnst cnenbix U cIabOBUASIIMX OOYYArOMINXCSA: YMEHUE HCIIONIh30BaTh

penbedHO TOUeUHYI0 cucTeMy oOo3HaueHui JI Bpaiins mis 3anmucu XMMUYECKHX

bopmyn

5. COAEP’KAHUE YYEBHOI'O IIPEIMETA OVYII.07 XUMUSA

HaumenoBanue Cojaep:xkanue yueOHOro Marepuana u GopmMbl OpraHu3anuu
pa3iesioB U TeM JAeATeJIbHOCTH 00Yy4aoIuXCs
1 Cemectp
Pa3nen 1. OcHOBBI CTPOEHUSsI BellleCTBA
Tema 1. Ctpoenue Bewecmeo. Amom. Monexkyna. Xumuueckuii snemenm. Aniomponus.
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aATOMOB XHMHYECKHX
3J1eMEeHTOB U
npupoaa
XMMHUYECKOM CBSI3H.
OcHoBHOE
coJepiKaHue.

CoBpemenHast mojenb crpoeHusi atoMa. CHMBOJIMYECKUN S3BIK
XUMHH. XUMHAYECKUHN dIIEMEHT. DIIEKTPOHHAsT KOHPHUTYpaIlvs aToMa.
Knaccupukamuss XUMHUECKUX JJIeMEHTOB (S-, P-, d-dieMeHTHI).
BanenTtHble a51eKTpoHBI. BaneHTHOCTb. ONEKTpOHHAs Ipupoaa
XMMHMUYECKON CBSI3U. DJIEKTPOOTPULIATENBHOCTh. BUIbl XMMUYECKOU
CBSA3M (KOBaJICHTHasl, HOHHAsI, METaJ/lIn4YecKasi, BOJOPOIHAs) U
crocoObl ee 00pa3oBaHUsI.

Ilpakmuueckaa paooma Ne 1. Pemienne pacyéTHBIX 3aJa4 Ha
YCTAHOBJIEHHE CBSI3U MEKIAY CTPOEHHEM aTOMOB XHUMHYECKHX
3JIEMEHTOB M UCIO0JIb30BAHME XUMHYECKOH CUMBOJIMKH.

Pemenue 3amaHuii Ha KCNOJB30BAHHE XUMHYECKOW CUMBOJIMKU H
Ha3BAHUM COEIMHEHUN MO HOMEHKJIATYpE€ MEKIYHapOIJHOTO CO3a
TEOPETUYECKON U MPUKIIATHON XUMHUHU U TPUBUAIbHBIX HA3BaAHUU IS
COCTaBJICHUSI XHMHUYECKHX (OPMYT JBYXaTOMHBIX COCIUHEHUUN
(oxcumoB, Cynb(QUI0OB, THAPUAOB U T.I.) U JPYTUX HEOPTaHUYECKUX
COEJIMHEHUH OT/ICJbHBIX KJIACCOB.

Tema 2.
Iepuoguveckuii
3aKOH U TadJauua
JA.U. MenneseeBa

Quzuueckuit cmvicn Ilepuoouyeckoeo 3axona J[.U. Menoeneesa.
3aKOHOMEPHOCTH HW3MEHEHHUS CBOWCTB XMMHYECKUX DJIEMEHTOB,
00pa3yeMbIX UMH TIPOCTHIX U CIIOKHBIX BEIIECTB B COOTBETCTBHH C
MOJIO)KEHUEM XHMHUYECKOro 3jieMeHTa B llepumoamyeckoil cucreme.
MupoBo33peHueckoe U HaydyHoe 3HaueHue [lepromnyeckoro 3akoHa
H.N. Menpneneesa. [Ipornossl .M. MenneneeBa. OTKpbITHE HOBBIX
XUMHUYECKUX DJIEMEHTOB.

Pa3nen 2. XuMnuyeckue peakuuu

Tema 1. Tuneoi
XUMHYECKHX
peakuuii

Knaccugukayus u munvl Xumuyeckux peakyusi ¢ yyacmuem
HeopeaHuueckux eewjecmg. (COCTaBIICHHE YpPaBHEHUM peaKUUid
COEIMHEHUS, pa3loXKEHHs, 3aMelleHHsl, oOMeHa, B T.4. PEaKIHii
TOPEHUs, OKHCIIEHUSA-BOCCTAHOBJICHUSA. YPaBHEHHsS] OKHCIICHUS-
BOCCTaHOBJICHUSI. Crenenb OKHUCJICHHUSL. Oxucnurens u
BoccTaHoBUTeNb. CocTaBieHHE U YpaBHHBaHHE OKHCIUTEIbHO-
BOCCTAaHOBUTEJIBHBIX PpEAKUUA METOJ0M JIIEKTPOHHOTO OalaHca.
OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIIMN B MPUPOJIE,

IIPOU3BOJICTBEHHBIX MPOLIECCaX U KU3HEAEATEIHbHOCTH OPraHU3MOB.

Ilpakmuueckasa paboma Ne 2. BolnojHeHne pacuyeTHbIX 3aJaHUM
0 YpPaBHEHHUAM XuUMHYecKHX peaxkuuii. KonuuecTBeHHbIe
OTHOLLIEHHUSI B XUMUHU. OCHOBHBIE KOJIMUYECTBEHHBIE 3aKOHBI B XUMHUU U
pacueTsl M0 YPaBHEHUSIM XUMHUYECKHX peakuuidl. Molp Kak equHHIIa
KOJIM4ecTBa BenlecTBa. MouisipHast Macca. 3aKOHbI COXPaHEHUSI MacCChl
U oSHepruu. 3akoH ABoraapo. MonspHbli 00beM  Tra3osB.
OtHocuTenbHass IUIOTHOCTh Ta3oB. Pacuersl 1O  ypaBHEHUSIM
XMUMHYECKUX PEaKIUil C MCHOJb30BaHUEM Macchl, o0bemMa
(HOpMaJbHBIE YCIIOBHUS) Ta30B, KOJIUYECTBA BEIIECTBA.

Tema 2.
DJIEKTPOJIUTHYECKAs
AUCCOHALNSA U
HOHHBII 00MeH

Teopus snexmponumuyeckou ouccoyuayuu. Howuvi. Dnexmponumeol,
Heanekmpoaumsl. Peakunn noHHoro ooMena. CocraBieHHe peakiui
MOHHOTO OOMEHa MyTeM COCTaBJIEHHS MX MOJHBIX M COKPAIIEHHBIX
MOHHBIX ypaBHEHUU. KHCIOTHO-OCHOBHBIE peakuMH. 3adaHus Ha
COCTaBJIICHME HWOHHBIX peakunii Teopus  dIEKTPOJIUTHUECKOU
qucconanuu. MoHbL.  DJEKTPOJIMTHI, HEdJIEKTPOJMTHL. Peakuuu
noHHoro obmena. CocTaBlieHHWE peaKIHMii MOHHOTO OOMEHa IyTeM
COCTaBJICHUSI UX IOJHBIX U COKPAILIEHHBIX MOHHBIX YPABHECHUM.
KucnotHo-ocHOBHbIE peakiuu. 3aJaHusi Ha COCTABJIEHHE HOHHBIX
peaKuuid.

11



Ilpakmuueckan padboma Ne 3. JJIeKTPOJIUTHI U He IJIEKTPOJIUTHI.
Hccnenopanue THIIOB XMMHYECKHX peakuuii. MccienoBanue Tunos
(1o cocTaBy M KOJTUYECTBY MCXOJHBIX M 00pa3yIONIUXCs BEUIECTB) U
IIPU3HAKOB XUMHUYECKUX peakuui. [IpoBeneHue peakuuii MOHHOIO
oOMeHa, onpenienieHue cpesibl BOJHBIX PAaCTBOPOB. 3alaHMs HA
COCTaBJICHUE MOHHBIX PEaKIUH.

Pa3nen

3. CTpoeHHe M CBOMiCTBA HECOPraHNIE€CKUX BECIUIECCTB

Tema 1.
Kuaacenpukanus,
HOMEHKJIATYpa U
cTpoeHHe
HEOpraHu4ecKux
BellecTB

Knaccuguxayus, nomenknamypa u cmpoenue HeOp2aHU4ecKux
sewjecms. llpenmer Heopranmdecko xumuu. Krnaccudukamms
HEOpraHMYecKux BemecTB. lIpocTble U CIOXHBIE BELIECTBA.
OcHOBHBIE KJacChl CJIOKHBIX BEIIECTB (OKCHIbI, THJIPOKCH]IBI,
KHACJIOTHI, coiM). B3auMOCBA3b  HEOPraHMYECKUX  BEIECTB.
ArperatHble cocTosiHUS BemlecTBa. Kpucramimueckue U amopgHbie
BeuiecTBa.  TUMbl  KPUCTANIMYECKHMX  pEIIeTOK  (aromHas,
MOJIEKYJIIpHasi, HIOHHAs, MeTajuIn4yeckKasi). 3aBUCUMOCTh (PU3UUYECKHUX
CBOMCTB BEIL[ECTBA OT TUIIA KPUCTAININYECKOH PeIIeTKH. 3aBUCUMOCTD
XMMHYECKON aKTUBHOCTH BEILIECTB OT BUJIa XUMHYECKOM CBSI3U U THUIIA
KpUCTAIIINYECKON pemeTku. [IpndarHbl MHOrooOpas3us BEIIeCTB.

Ilpakmuueckaa paboma Ne 4. Pemenue 3agaHuii 1o
KJIacCM(PUKALUM, HOMEHKJIaType M XUMHYecKMM d¢opmyaam
HeOpraHu4veckux BeumecTB. HomeHknarypa HeopraHM4eCKHX
BEIIECTB: Ha3BaHHE BELIECTBA MCXOJAS U3 UX XUMHUYECKOU (POpPMYIIbI
WM COCTaBJIEHWE XHMHUYECKONW (QOpPMYNIbl HCXO0Jd U3 Ha3BaHUS
BemectBa 1o MexayHapomHoit (MIOITAK) wnm  TpuBmanbHOM
HOMEHKJIaType. Pelienre npakTH4eckux 3alaHui 1o Kiaccupukaimm,
HOMEHKJIaType U XUMUYECKUM (POpMylIaM HEOPraHMYECKUX BELIECTB
Pa3JINYHBIX KJIACCOB.

Tema 2. ®u3uKo0-
XHUMHYECKHe
CBOMCTBA
HEOpPraHuYecKHuX
BellleCcTB

Uzyuenue @uzuyeckux u Xumuueckux CEOUCME Memaiiog U Uux
Cnocob08 NoIyueHus.

Mertamibl. 3HaYeHHE METAUIOB M HEMETAUIOB B MPHPOJE U
KHU3HEICATSILHOCTH YeJI0BEKa M OpraHu3MoB. Kopposus MeTaioB:
BUJIBI KOPPO3UH, CIIOCOOBI 3aLTUTHI METAJIOB OT KOPPO3HHU.

U3zyuenue usuueckux u XumMuueckux C80UCME HeMemanios u ux
CnocoH08 NoIyUeHUs.

Hemeramnel. Tunmunbie cpoiictBa HemetamioB |V— VI rpymm.
Knaccupukanmuss ¥  HOMEHKIATypa COCOUHCHHH HEMETaJLJIOB.
KpyroBopoTbl OMOTEHHBIX AJIEMEHTOB B IPUPO/IE.

Onpeodenerue XuMu4eckux c8OUCME HeOP2AHULECKUX BEUeCS.
3aKOHOMEPHOCTH B HM3MEHEHHH CBOWCTB TMPOCTBIX BEIIECTB,
BOJIOPOJIHBIX COCIMHCHHI, BBICIIUX OKCUIOB M THIPOKCHJIOB.
Konumponvnaa  paboma  MNel. CrpoeHue wu  cBoiicTBa
HEOPraHMYeCKHX BelIeCTB.

Tema 3.
HNnentuduxanus
HEOPraHU4YecKux
BelleCTB

Ilpakmuueckue padomul No5, 6. NnenTndukanus
HEeOpraHMYecKHUX BellecTB. Penienne skcrepuMeHTallbHbIX 33124 10
XMUMHYECKUM CBOKCTBAM METAJJIOB U HEMETAJUIOB, [0 PACTIO3HABAHHIO
U TIONYYCHHIO COSMHEHU METalsIOB M HEMETaJIIOB.
WNnentudukanus HEOPraHUYECKHX BEIIECTB C HCIIOIb30BAHHEM HX
(U3UKO-XUMUYECKIX CBOMCTB, XapaKTEPHBIX KaU€CTBEHHBIX PEaKIIHUA.
KauecTBeHHbIe peakiuu Ha Cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI,
Ha KATUOH aMMOHHSI.
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Ilpakmuueckue padomer Ne7, 8. CocraBiieHHMe YpaBHeHUId
XMMHYECKHX Ppeakuui. YpaBHEHMS XMMHUYECKHUX pEaKkUuil ¢
Y4aCTUEM IIPOCTHIX U CJIOKHBIX HEOPraHMYECKUX BEIIECTB: METAJIOB
U HEMETaJIOB; OKCHJOB METAJJIOB, HEMETAUIOB M aM(OTEPHBIX
SIIEMEHTOB; HEOPraHMYECKHX KHCIOT, OCHOBAHUH M aM(pOTEPHBIX
TUAPOKCUOB; HEOPraHWYECKUX COJIEH, XapakTepU3YyIOLUX HX
CBOMCTBA.

Pemenne npakTUKO-OpUEHTUPOBAHHBIX TEOPETHUECKUX 3aJaHUM Ha
CBOMCTBA, COCTaB, IIOIy4eHHE M O€30IaCHOE HCIOJIb30BAHUE
BaXHEHIINX HEOPraHWYECKUX BEIIECTB B OBITY U IMPAKTUYECKOU
JESITEIbHOCTH YEJIOBEKA.

2 CemecTp

Paznen 4. CTpoeHue U cBOiiCTBAa OPraHMYeCKHUX BellleCTB

Tema 1.
Knaccupukanus,
CTpPOeHue 1
HOMEHKJIaTypa
OpraHM4YecKux
BellecTB

Beeoenue. Ilpeomem, mecmo u 3nauenue opeaHu4eckol Xumuu 8
cucmeme ecmecmeeHHbIX HAYK.

[TosiBnenne u pa3BUTHE OPraHUYECKON XUMUHN KAK HAYKH.
XHUMHYECKOE CTPOEHUE KaK MOPSIOK COSTMHEHNS aTOMOB B MOJIEKYJIE
COTJJaCHO MX BaJeHTHOCTH. OCHOBHBIE TOJIOKEHUS TEOPHU
XUMHUYECKOTO CTPOEHUS OPraHNYeCcKuX coennHeHnid A.M. bytieposa.
YraepoaHslii CKeJeT OpraHUuYeCcKOM MOJIEKYJIbl. 3aBHCHMOCTh
CBOMCTB BEILIECTB OT XMMHUYECKOTO CTpOEeHUs MoJieKyl. M3omepus u
H30MEPBHI.

[lonsatne o QyakuuoHanmbHOW Tpynme. Paawkan. [IpuHmmme
KJacCU(PUKAIMM  OpPraHWYecKuX coeauHeHuil. MexayHapoaHas
HOMEHKJIaTypa W TNPUHIUIBl  HOMEHKIATYpbhl  OPraHUYecKhX
coenuHeHuit. [lorstue 00  a3oTcomepkammx  COCIUHEHMSIX,
OMOJIOTMYECKH aKTHUBHBIX BellecTBax (YrieBojax, *Kupax, Oeimkax u
Ip.), BBICOKOMOJIEKYJSIPHBIX COEAUHEHHUSIX (MOHOMEp, MOJIMMED,

CTPYKTYPHOE 3BEHO).

Ilpakmuueckaa paooma Ne 9. CocraBiieHHe HOMEHKJATYPbI
BelllecTB M0 UX (popmy.ie, cocTaBieHne (POPMYJIbI BelIeCTB MO UX
Ha3BaHM0O. HoMmeHknaTypa opraHM4ecKuX COEIUHEHHUI OTIeNbHBIX
KJaccoB  (HACBHIIICHHBbIC, HEHACBHIIIEHHBIE W  apoMaTHYecKue
YIIEBOJAOPObI, CIIUPTHL, (DEHOJIBI, aJbACTUIbI, KETOHbI, KapOOHOBHIE
KUCHOTHI U Jip.) CocTaBiieHre MOJHBIX U COKPAIIEHHBIX CTPYKTYPHBIX
dbopMyn OpraHMYECKUX BEIIECTB OTICIbHBIX KJIACCOB, UCTIOIb3YS UX
Ha3BaHMsI 10 CHCTEMAaTUYECKOW W TPHUBHAIBHON HOMEHKIAType
(3TUneH, alleTUsIeH, MHLIEePUH, (eHod, PopMallbIeTU, YKCyCHas
KUCJIOTA, TTUIHH).

Ilpakmuueckan pavoma Ne 10. Pacuersl npocreiimeii ¢gopmyJibl
opraHu4eckoil MmoJsekyabl. Pacuetsl mpocreiimielr  GpopmyIbl
OpraHMYeCKO# MOJIEKYIIbI, HCXOS U3 3JIeMEHTHOTO cocTaBa (B %).

Tema 2. CBoiicTBa
OPraHMYecKux
coeIMHEeHU

Du3uko-xumudeckue COUCMEA NPeOelbHblX U  HEeNnpeoebHblX
Y271e8000P0008.

OcobeHHOCTH KJaccU(UKAMM M HOMEHKJIATyphl BHYTPH KJlacca;
TOMOJIOTHYECKUH psAl U oOmas ¢opmyna; nzomepus; Gpunueckue
CBOMCTBA; XMMHYECKME CBOWCTBA; CIOCOOBI MOJYYEHHUs): —
npeenbHble YIIIeBOAOPOAbl (ajJKaHbl M LUKJIOAIKaHbl). ['opeHue
METaHa Kak OJMH U3 OCHOBHBIX HCTOYHMKOB TeIJa B
IPOMBIIIJICHHOCTH U ObITY. CBOWCTBA MPUPOIHBIX YIIIEBOJOPOJIOB,
HaXOJKJICHHE B MPHUPOJIE U NPUMEHEHHUE aJKAHOB; HEIpeIelIbHbIe
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(ayIKeHbI, aJIKMHBI U aJKAJUEHbI) U apOMaTUYECKUE YIJIEBOJOPOIbIL.
l'openue aneruneHa kak HCTOYHUK BBICOKOTEMIIEPATYPHOTO IIAMEHU
JUIS. CBAPKU U PE3KU METAJJIOB.

Dusuko-xumuueckue ceoticmea KUCTIOPOOCOOEPHCaAUUX u
A30MCO0EPHCAUUX COCOUHEHUII.

OcobenHoCcTH KiaccH(UKAMK W HOMEHKJIATyphl BHYTPH KJIacca;
TOMOJIOTUYECKHI psii U oOmias dopmyna; uzoMepus; (pusudeckue
CBOMCTBA; — KMCIOPOJICOACPKAIINE COSAMHEHUS (CIUPTHI U (DEHOJIBI,
KapOOHOBBIE KHMCIOTHI U 3QUPbI, aTbACTUABl U KETOHBI, KHUPBI,
yII€BOJAbI); —  A30TCOJEp)Kallue  COEAUHEHHs  (aMUHBI U
AMUHOKHUCIJIOTBI,  Oesiki).  BBICOKOMOJEKYJISpHBIE  COEAMHEHMUS
(cunTeTMyeckne W OWoJOTrMYecKU-akTHBHBIE).  [IpakTHueckoe
NPUMEHEHUE HTWICHIJIUKOMIS, Tiuiepuna, ¢enona. I[Ipumenenue
dopmanberuia, aeTaibaeruaa, yKCycCHoM KUCI0Thl. Mblila Kak cou
BBICIIIMX KapOOHOBBIX KUCIOT. Morolue cBoiicTBa Mblia. MoHomep,
noJiuMep, CTpykTypHoe 3BeHO. [lonmmmepu3zanus 3TuieHa Kak
OCHOBHO€ HaIIPaBJICHUE €0 UCII0JIb30BAHMUSL.

Ilpakmuueckan padoma Ne 11. CocraBieHue ypaBHeHMil
XMMHYECKHX peaKkuuid OpraHu4yecKux coeauHeHuil. CpolicTBa
OpraHUYECKUX COEIUHEHUI OTIENbHBIX KIJIAcCOB (TpUBHAIbHAS M
MEeXAyHapoJHasT HOMEHKJATypa, XUMHYECKHE CBOWCTBA, CIOCOOBI
TOJTydeHUs): TIpeeNbHbIe (AIKaHBI U ITUKJIOATKAHbI), HETIPEICIbHBIC
(ayKeHbI, aJIKMHBI M aJKaJUeHbl) U apOMATUYECKHE YTIIEBOIOPOIbI,
CcupThl ¥ (EHOJIBI, KapOOHOBBIE KHUCIOTHI M A(UPHI, abJICTHAB U
KETOHBbl, aMHHBl M  aMHUHOKHUCJIOTBHI,  BBICOKOMOJIEKYJSPHbIE
coenuHEHUs. 3alaHusl Ha COCTaBJICHUE YPaBHEHUH XUMHUYECKUX
peakuuil ¢ yyacTMeM OPraHWYECKUX BEIECTB Ha OCHOBAHUU HX
COCTaBa U CTPOCHHUSL.

Ilpakmuueckan padoma Ne 12. IlonydyeHue 3TUIeHA M U3yUYeHUE
ero cBoiictB. IlpeBpamieHuss OpraHMYecKUX BEIIECTB  IPH
HarpeBaHuu. MoierpoBaHuE MOJIEKYN U XUMHUYECKUX MpeBpalleHui
Ha MpUMepe dTaHa, ITHIICHA, alleTUJIeHa U Jp.

Ilpakmuueckaa paboma Ne 13. OmnpeneneHue CBOICTB
opraHnyeckux coeauHeHuid. CocTaBjeHHE CXeM peakiuil (B TOM
quclie o PeI0AKEHHBIM Henoykam MpeBpalIeHuil),
XapaKTepPU3YIOIINX XUMHYECKUE CBOMCTBa OpraHNYecKHux
COEIMHEHHH OTJENIbHBIX KJIACCOB, CIOCOOBI UX MOTy4YeHHUs U Ha3BaHHE
OpPraHUYECKUX COCIMHEHHH MO0 TPUBUAIBHON HIIM MEXKIYHApPOIHOMN
CUCTEeMaTUYECKOIl HOMEHKIIAType.

Tema 3.
Nnentuduranus
OPraHMYecKux
BeIlleCTB, NX
3HAYEHHEe U
NpPUMEHEHUE B
OBITOBOM U
NPOU3BOJACTBEHHOM
JeATeJIbHOCTH
YeJI0BeKa

buoopeanuueckue coeounenus. Ilpumenenue u 6uonocuveckas ponv
yeneo0os. OKUCIEHUE YIIIEBOJOB — HCTOYHUK SHEPrUM >KHUBBIX
opranuzMoB. OOyacTH MpUMEHEHHs] aMUHOKUCIOT. [IpeBparmenus
O0elIKOB MMM B oOpraHu3Me. buonoruueckue (yHKIMH OEIKOB.
buonornyeckue ¢ynkuuu xupoB. Poibp opraHuyeckoil XMMHU B
peleHny mpooseM MUIeBoi 6e301macHOCTH.

Ponv opeanuueckoii xumuu 6 pewenuu npobrem sHepeemuyeckoll
bezonacnocmu, 8  pazeumuu  MeOUYUHbl,  CO30AHUU  HOBbIX
Mamepuanos, HOBbIX UCMOYHUKOE SHEP2UU  (ANbIMEPHAMUBHbLE
ucmoyunuku 3uepauu). ONacHOCTb BO3/IEHCTBUS Ha KUBbIE OPraHU3MBI
OpraHMYECKHUX BEIECTB OTAEIBHBIX KJIAcCOB  (YIJIEBOJOPOJIBI,
CIHPTHI, (HEHOJBI, XJIOPOPraHUYECKUE IMPOU3BOJHBIC, ATBJICTUIBI U
Jp.), CMBICJI IOKA3aTelNsl IPEAEIbHO TOMYCTUMOW KOHLIEHTPALUU.
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Konmponsnasa paboma Ne 2 no pa3zneny 4. CTpoeHue u CBOiicTBa
OpPraHMYecKux BelecTB

Paznen 5. KuHeTuueckue u TEPMOAUHAMUYCCKHUEC 3AKOHOMEPHOCTH NPOTEKAHUA

XHUMHYIECCKHUX pealclmﬁ

Tema 1. CxopocTtb
XMMHMYECKHX
peaxkuuii.
XuMnueckoe
paBHOBecHe

Cropocmub xumuueckux peaxyui. CKOPOCTb PEAKINH, €€ 3aBUCUMOCTh
OT pa3iauyYHbIX (PAKTOPOB: MPHUPOJABI PEArupyrolUX BEIIECTB,
KOHLEHTPALMU pPEearupyrolux BeLIECTB, TEMIIEPATYpbl U IUIOIIAIU

pEaKkUMOHHONW TMOBEPXHOCTH. TemioBble 3PPEKTHl XUMHUYECKUX
peakuuii. K30-1 SHAOTEPMHUUECKUE, PEAKLIUN.
Xumuuecrkoe pasnosecue. OOpaTuUMOCTb peakiuil. XHUMHUYECKOe

pPaBHOBECHE M €r0 CMEIIEHHE MO ACHCTBUEM Pa3UYHBIX (HPaKTOPOB
(KOHIIEHTpaIMsl peareHTOB WM MPOJIYKTOB pEaKlHUH, JIaBJICHHE,
TEeMIepaTypa) IUIsl CO3/IaHUSl ONTUMAJbHBIX YCIOBUN INPOTEKAHUS
xumudeckux npoueccon. [Ipunnun Jle Hlatense.

Ilpakmuueckaa paboma Ne 14. BpluncieHUusi CKOPOCTH
XMMHYECKHX peakuuil. PernieHne nNpakTHKO-OPUEHTUPOBAHHBIX
3a/IaHU Ha aHAU3 (PAKTOPOB, BIMSIONIUX HA M3MEHEHHUE CKOPOCTHU
XUMHYECKOM  peakuuu, B T.4. C€ TMO3UIHUA  SKOJOTMYECKH
1e1ecoo0pa3Horo TMoBe/eHUsI B OBITY M TPYIOBOM AESITENbHOCTH B
LEJISAX COXPAaHEHHUs CBOETO 3/I0POBbs M OKPYKAIOUIEH MPUPOTHON
CpeJIbl.

Ilpakmuueckaa pabdoma Ne 15. YcraHoBJ/ieHHE XHMHYECKOTO
paBHOBecHsI B peakuMsix. PerieHne mpakTHKO-OPHUEHTHPOBAHHBIX
3aaHui Ha npuMmeHeHnue npuHiuna Jle-lllaTtense mis HaxoxaeHUs
HaIpaBJICHUS CMEIIEHUSI PAaBHOBECHS XUMUYCCKON PEeaKIIuu U aHAIU3
(hakTOpOB, BIMAIONIUX Ha CMEIIEHNE XUMHUYECKOTO PAaBHOBECHSI.

Pa3nen 6. PacTBopsl

Tema 1. IlousiTue o
pacTBopax

Ilouamue o pacmeopax. PacTBopeHHE KakK (U3UKO-XUMHYCCKHI
nporecc. PactBopsl. CnocoObl  TPUTOTOBJICHHS  PacTBOPOB.
PactBopumocTs. MaccoBasi 1o pacTBOpEHHOTO BemecTBa. CMbICI
noKasareisli NOpeNesibHO  JOMYyCTUMOW  KOHUEHTpAauh U €ro
UCIOJIb30BAaHUE B OLIEHKE JKOJOrMYecKod Oe3zomacHocTH. Permienue
MPAKTUKO—OPUEHTUPOBAHHBIX PACUETHBIX 3aJaHUil Ha pPacTBOPHI,
UCIOJIb3yeMble B OBITOBON W MPOU3BOJCTBEHHOM NESATENBHOCTH
YeJI0BeKa.

Tema 2.
HccaenoBanue
CBOMCTB pacTBOpPOB

Ilpakmuueckan paboma Ne 16. UcciienoBanme cBOiiCTB paCTBOPOB.
[IpuroTtoBiienue pacTBOPOB 3a/laHHOM (MaccoBOil, %) KOHIIEHTpalUU
(c mpaKkTUKO-OPUEHTUPOBAHHBIMU BOIIPOCAMU) U OTIPEACIICHUE CPEIbI
BOJHBIX pacTBOpOB. PelieHne 3a1au Ha IPUTOTOBJIEHNE PACTBOPOB.

Pazgen 7. Xumus B ObITY U IPOU3BOICTBEHHOM /1eSITEIbHOCTH YeJI10BEeKa

Tema 1.

Xumus B ObITY H
NPOM3BOACTBEHHOM
HAeATEeJIbHOCTH
YeJI0BeKa

Xumus 6 Ovimy u npou380OCMEEHHOU O0esmelbHOCIU YeNlo8eKd.
Hoselimne pocTwxkeHuss XUMHMYECKOW HAyKM M XUMUYECKOU
TEXHOJOTHMH. Poib XUMHUM B 00eCIeYeHHH DKOJIOTHYECKOIA,
SHEPreTUYecKOd U MHIEBON 0e30MacHOCTH, Pa3BUTUU MEIAMIIMHBEI.
[IpaBuiia mouicka 1 aHANIM3a XUMHYECKON HH(DOPMAIINY U3 Pa3IUYHBIX
UCTOYHUKOB (Hay4yHas W yueOHO-Hay4yHas JIUTEparypa, CpeAcTBa
MaccoBoii nHbopMaIum, cetb IHTepHET).

Ilpakmuueckan padoma Ne 17. IlpeacraBjieHue pe3yJbTATOB
peueHus keiicoB B popMe MUHH-I0KJIa1a € Ipe3eHTanren. [louck
¥ aHAJIU3 KeHWCOB O MPUMEHEHUH XUMUYECKUX BEIIECTB M TEXHOJIOT Ui
¢ yueToM Oyaytel mpodeccnoHaIbHOM 1eSATeTbHOCTH.
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Hrorosasi koHTpoabHasi padora Ne3 o pasaenam 5, 6, 7.

Hrorosas arrecranms (auddepeHunpoBanHblii 324€T)

6. TEMATHYECKOE INIAHUPOBAHUE YYEBHOI'O IPEIMETA

Ne | HaumMeHOBaHMe pa3/lesiOB M TeM BCEro | JieKnus | NpaKTHYecKHue
n/n padoThI
Pa3nes 1. OcHOBBI CTPOEHUSI BelleCTBA
1. Tema 1. CtpoeHne aToMOB XMMHUYECKHUX 2 2
AIIEMEHTOB ¥ MPHPOJIa XUMUYIECKOH CBSI3H.
OcCHOBHOE coJiepKaHue.
2. Tema 2. Ilepuoauueckuii 3aKoH 1 TabIUIIA 2 -
.. MenneneeBa
Pazgen 2. Xumuyeckue peakuuu
3. Tema 1. Tumel XUMHUECKUX peakUuit 2 2
4, Tewma 2. DnekTpouTHIECKAsT TUCCOIHAITUS U 2 2
MOHHBIA 0OMEH
Paznen 3. CTpoeHue U CBOICTBAa HEOPraHNYECKUX BEIIeCTB
S5. Tema 1. Knaccudukanus, HoMeHKIaTypa U 2 2
CTPOCHHE HEOPTaHWIECKHUX BEIECTB
6. Tema 2. du3nKO-XUMHUECKUE CBOMCTBA 6 2
HEOPraHN4EeCKUX BEIIECTB
7. Tema 3. Unentudukarys HeopraHUIECKUX - 8
BEIIECTB
34 16 18
Pa3znen 4. CTpoeHue U CBOICTBA OPraHM4YeCKUX BellecTB
8. Tewma 1. Kimaccudukanus, ctpoeHue u 4 4
HOMEHKJIaTypa OPraHMYECKUX BEIECTB
9. Tema 2. CBOMCTBa OPraHMYECKUX 4 6
COEIUHEHUN
10. | Tewma 3. MnenTtudukanus opraHuueCcKux 4 2
BELIECTB, UX 3HAUCHHE U IPUMEHEHHE B
OBITOBO U IPOU3BOJCTBEHHON JEATENbHOCTH
4eJioBeKa
Paznen 5. Kunernueckue u TepMOAMHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHUA
XHUMHMYECKHX PeaKkuuid
11. | Tema 1. CKOpoCTh XUMHYECKUX PEAKIUH. 4 4
XUMHUECKOE PaBHOBECHE
Paznen 6. PacTBopbl
12. | Tewma 1. IlonsTHe 0 pacTBOpax 2 -
13. | Tewma 2. MccnenoBaHue CBOMCTB pacTBOPOB - 2
Paznen 7. Xumusi B ObITY M IPOM3BOACTBEHHOM 1eATEJbHOCTH YeJ0BeKa
14. | Tema 1. Xumus B ObITY U IPOU3BOJCTBEHHOM 4 4
NIeATeIbHOCTH YEJIOBEKa
15. 44 22 22
16. | Hrorosas arrecranus (anddepeHunpoBaHHbIii 324€T)
| 78 | 38 | 40
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[Ipu peanuzanuu comepkaHusi 0011e00pa30BaTEILHOTO YYEOHOTO IIpeaMETa

OIIB.03 Xumus B npenenax ocBoenust OIIOIT CIIO na 6a3ze ocHOBHOro oOUIEro

o0Opa3oBaHus ¢ MojaydyeHueMm cpeaHero oomero oopazosanus (IITICC3):

Bua yuedHoii paGoThl

O0BeM yacoB

O0bem o0pa3oBaTeIbHON NPOTPAMMBI 78
O0s3aTenbHast ayiNTOPHAsi yueOHasi HArPY3Ka (Bcero) 78
B TOM YHCIIE:
JCKITUU 38
MPaKTUYECKUE 3aHATUS 40

1abopaTOPHBIE 3aHITHS

VY4eOHBIM [IIIAHOM
HE TIPETyCMOTPEHO

CamocmosamenvHas paboma 0byyarowe2ocs

VY4eOHBIM [IIIAHOM
HE TIPETyCMOTPEHO

IIpome:kyTounas arrectauus B popme nuddepeHunaIbLHOr0 3auera

7.YYEBHO-METOANYECKOE U MATEPUAJIBHO-TEXHUYECKOE

OBECHEYEHME ITPOI'PAMMBI YYEBHOTI'O ITPEAMETA

Onucanue MaTepUaJIbHO-TEXHUYECKOI 0a3bl, HEOOXOAMMOM IJIsI

OCyIIeCTBJIEHUsI 00Pa30BaTEIbLHOIO MpoIecca

HaunmMmeHoBaHHe ClIeHAJBLHBIX TOMeEIeHH i

OCHa].[IeHHOCTb ClleHuaJdbHbIX

J\j‘g M NOMeIeH M JJI51 CAMOCTOATEeILHOM NMoMelIeHu ¥ MOMeIleHH i JIs
i paGoThbI CaMOCTOSITEIbLHOI PadoThI
VYueOHas ayquTopus AJis IpoBefeHust | YueOHast ayuTopus Ui IPOBEICHUS
y4eOHBIX 3aHATHI: y4eOHBIX 3aHSATHMN:
414056, 1. locka y4yeOHas
AcTtpaxaHckasi 061acTb, 2. Pabouee MecTo mpemnoiaBaTess
r AcTpaxaHs, 3. Kommnekr yueOHoi1 meOenu Ha 25 yed.
p-H JICHUHCKUH, 4. Harnsagaeie mocoous (Habopsl
yn. Tarumiesa, 1 18a, [IAPOCTEPKHEBBIX MOJIENIEH MOJIEKYII,
1 srax, 9 kopmyc, aynutopus Ne 101 MOJICJIH KPUCTAIUTMYECKUX PEIIETOK,
1 KOJUIEKIIMH MTPOCTHIX U CIIOKHBIX BEIIECTB
Y KOJIJIEKIIUU TIOTUMEPOB; KOJUIEKIIUS
TOPHBIX TIOPOJT U MHUHEPAJIOB, TabIHIIa
MenneneeBa, Tabnuila pacTBOPUMOCTH,
PS5 aKTUBHOCTH METAJIIIOB)
5. IlepeHocHOM MyIbTUMEIMHHBIH
KOMILJIEKT
6. HocTtyn k nH(OPMAITIOHHO-
KOMMYHHKAIIMOHHOM ceTu «HTepHeT
2 [Tomemenue s cCaMOCTOATENBHOMN ITomemenue uist CaMOCTOSATENILHOU
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paboThI: paboThI:
414056, 1. Kommutekr yuebnoi mebenu Ha 50 ger.
AcTtpaxaHckasi 001acTb, 2. KommiekT yueOHO-HATTIAHBIX TIOCOOMI
r AcTpaxass, 3. Kommnbrorepsr - 8 mir.
p-H JIeHMHCKUH, 4. CTauMoHapHbII MyJIbTUMEIUINHBINA
yi. Tatumiesa, 11 18a, KOMILJIEKT
2 sTax, nomemnieHue Ne 7 5. Hocrym k uHGOpPMAIIMOHHO-
TEJIEKOMMYHUKAMOHHOW CETH
«HTepueT»

Pexomenayemas iureparypa
@) OCHOBHAS yuebHas Tumepamypa:

1. Audwunorenora, . B. Xumus: yd4eOHUK W MPAKTUKYM JJIS CPEIHETO
npodeccruonanprHoro oopazosanus / U. B. Audunorenona, A. B. babkos, B. A.
[TonkoB. — 2-e w3 ., uctp. u gon. — Mocksa: UznatensctBo FOpaiit, 2022. — 291
C.

2. I'abpuensa O.C. Xumus 10 knacc. (bazossrit yposens)/ ['abpuensia O.C.,
OctpoymoB WN.T'., CnagkoB C.A.— 4-e uzn., ctep. — M.: «IIpocBemenue», 2023.
— 128 c.

3. lN'a6puensn O.C. Xumus 11 knacc. (ba3osiit yposens)/ ['abpuensu O.C.,
OctpoymoB WN.T'., CnagkoB C.A.— 4-e uzn., ctep. — M.: «IIpocBemenue», 2023.
— 128 c.

4. Huxonwsckuii, A. b. Xumus: y4eOHMK M TPAKTUKYM JJIS CPEIHETO
npodeccruonanpaoro oopazosanus / A. b. Hukonsckuii, A. B. CyBopoB. — 2-¢ u3n.,
nepepab. u morn. — Mocksa: M3patenscTBo IOpaiit, 2022. — 507 c.

5. Ilerommxmua, H. A. OOmas xummus: yueOnuk misi CIIO / H. A.
leronuxuna, JI. B. Munaesckas. — Cankt-IletepOypr: Jlans, 2021. — 164 c.

0) OonoHumenbHas yieonas iumepamypa.

1. Bimmuos, JI. H. Xumus: yueonuk mns CIIO / JI. H. bimuos, U. JL
[lepdpunosa, T. B. CokonoBa. — 2-e u3n., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c. — ISBN 978-5-8114-7904-7. — Texkct: anektpoHHsld // JlaHb:
aJIeKTpoHHO-OnOMoTeunas cucrema. — URL: https://e.lanbook.com/book/167183

(mata oopamenus: 14.10.2022). — Pexwum noctyna
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2. I'abpuensan, O. C., Jlbicoa, I'. I'. Xumus: kHura Jjs OpemnojiaBaTelis:
yueb.-meTon. nocooue. — M. Akaaemus, 2012. - 332 c.

3. l'adpuensn O.C. Xumust: yue0. g crya. npod. yueo6. 3aBenenuii / O.C.
INa6puensn, U.I'. Octpoymos. — M., 2016.- 256 c.

4. T'ycera, E. B. Xumus misa CIIO: yyeOHO-MeToarueckoe mocodue / E. B.
I'yceBa, M. P. 3uranmmuna, /1. . KynukoBa. — Kazaus: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkcr: anekrponnbiii // JlaHb: 3JIEKTPOHHO-
oubmuoreunas cucrema. — URL: https://e.lanbook.com/book/196096 (mara
obpamenus: 14.10.2022). — Pexxum goctymna

5. Kanycruna A. A., Xampuenko WM. I'., JluGanoB B. B. OOmas u
Heopranudeckas xumus. [Ipaktukym / A. A. Kanyctuna, U. I'. Xansuenko, B.B.
JIn6anoB — Cankt-IleTepOypr: Jlans, 2020. — 152 c.

6. UepnukoBa H. 0., Memepskoa E. B. Pemaem 3agaum mo xumuu
caMmocTosTeapHO: yueOHoe nmocodue / H. FO. Yepnukona, E. B. MemepskoBa —
Canxrt-IlerepOypr: Jlansp, 2022. — 328 c.

8) UHMeEpHem-pecypchbl.:
1. hvsh.ru — XKypran «XuMus B IIKOJICY.
2. https://postnauka.ru/themes/chemistry — neknuu MO0 XHMHH Ha caiTe

[Toctnayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-momyisipHbIit

POEKT «DJIEMEHTHI OOJNbIION HAyKW» (hU3UKa, XUMUS, MATEMAaTHKa, aCTPOHOMMUS,
HayKH O XU3HHW, HAyKu o 3emiie). HOBOCTM HayKu, KHUTH, HAYYHO-TIOMYJISIPHBIC
CTaTbH, JEKIUH, SHIIUKIIOIEINH.

3. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3prunbiii caiit o

CBOMCTBAX XUMHYECKHUX AJIEMECHTOB.

4. http://www.xumuk.ru CalT o0 XHMHH: KJIaCCHYECKHE YUYCOHHKH,

CIIPABOYHMKH, SHIMKJIONEANH, IIOUCK OPTAHUYECKUX U HEOPraHUYECKUX PEaKLHil,
COCTaBJICHUE YPABHEHHUU PEAKIUN.
8. OCOBEHHOCTHU OPI'AHU3ALIMU OBYUYEHUSA JJI5S1 UHBAJIUOB
nJinil C OrPAHUMYEHHBIMHU BO3MOKHOCTSAMMU 310POBbBA
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I[Hﬂ O6Y‘I&IOH.II/IXCH N3 4YuCja HWHBAJIUIAOB W JIML C OI'PaHHUYCHHBIMH

BO3MOKHOCTSAMHM 3J0pPOBbs Ha OCHOBAHUMHU ITMCBMCHHOTO 3asdABJICHUSA y‘-IC6HBII\/'I

npeamet OI1B.03 Xumus peanuzyeTcs ¢ y4eTOM 0COOEHHOCTEN MCUX0(PU3UIECKOTO

pasBUTHUA, MHAUBUAYAJIbHBIX BO3MOKHOCTEH U COCTOSIHUS 300POBbA.

9. KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHHUSA YYEBHOI'O

IHNPEIMETA OVIL07 XUMMUSA

Kpurepun oneHku 3HaHUI
Kpurepuu oneHnBaHus yCTHOTO OTBETA:

IMoporu oueHok

Bapuantsl napameTpoB

HeynosnerBopurensHo

Crynent 00HapyXMBaeT HE3HaHUE OombIei 4acTH
COOTBETCTBYIOIIETO BOIPOCA, AOMYCKAaeT OMHMOKH B (GOPMYTUPOBKE
OTIpeIeNIEHU U MpaBUJ, UCKAXKAIOUIUE UX CMBICI, OECIOPSIIOUHO U
HEYBEPEHHO M3J1araeT MaTepual.

Y 10BIIETBOPUTEITHHO

CryaeHT oOHapy>KUBaeT 3HAHKUE ¥ TOHUMaHUE OCHOBHBIX MOJIOKEHUN
JAHHOW TEMBI, HOT W3JlaraeT MaTepuajl HEMOJHO W JOIyCKaeT
HETOYHOCTH B OTIPEICTICHUH TTOHATUI UM POPMYITUPOBKE MTPABUII; HE
yMEET JO0CTaTOYHO TJIYyOOKO M JI0Ka3aTeJhbHO OOOCHOBAaTh CBOM
CyKIEHHsI W TIPUBECTH CBOM TMPHMEPHI; H3Jaract Marepuai
HETIOCJIEIOBATENILHO U IOMYCKAET OMIMOKHU B SI3HIKOBOM O(DOPMIICHUT
U3J1araeMoro.

Xopouio

CTyneHT aeT OTBET, yIOBJIETBOPSIONINN TEM e TPEOOBAHUSAM, YTO
U JUTsl OTICHKU «OTJIMYHOY, HO JOMyCKaeT 1—2 ommOKu, KOTOphIE caM
)K€ UCTIpaBJIsieT, U 1-2 HejoueTa B MOCIEA0BATEIPHOCTH U S3IKOBOM
0(hOPMIICHUH W3JIaraeMoro.

OTJIINYHO

CryzneHT MOJIHO Hu3JaraeT maTtepuan (OTBE4YaeT Ha BOMPOC), JaeT
IPaBWJIbHOE OIpPENEICHUEe OCHOBHBIX TMOHATHUI; OOHAapyXUBaeT
NOHMMAaHME MaTepHualia, MOXKEeT O0O0O0CHOBaTb CBOM CYXKJIEHUS,
NPUMEHUTDH 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOIUMBIE IIPUMEPDI
HE TOJBKO M3 y4yeOHMKa, HO U CaMOCTOSITEJIbHO COCTaBJICHHBIE;
u3NaraeT MaTepua Mocjie0BaTeIbHO U JIOTUYHO.

Kpurepun orieHkr KOHTPOJIBHOM pabOThI, TECTUPOBAHUS:

Omnenka "5" craBurcs 3a 86-100% npaBuIbHO BBITTOJTHEHHBIX 3aaHAN

Omnenka "4" craBurcs 3a 61 - 85% npaBUILHO BBITIOJIHEHHBIX 3aaHUAN

Omnenka "3" ctaBurcs 3a 50-60% npaBUIIBHO BBIMTOJTHEHHBIX 3aIaHHM

Omnenka "2" cTaBHTCS, €CJIM MPABUIIHLHO BRITIOJIHEHO MeHee 50% 3ananHuii

OueHo4YHbIE CPEACTBA IS MPOBEACHUS NPOMEXKYTOUHON aTTECTAIIUN

3HaHus

Ymenus IpakTH4yeckni JInunble kayecTBa
ONBIT (BJ1/1€Th) o0yuarwuerocs
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- XUMUYECKYIO
CUMBOJIUKY:  3HaKHu
XUMHYCCKUX
3JIEMEHTOB, (POPMYJIBI
XUMHYCCKUX BEIIICCTB
i ypaBHEHUS
XUMHYECKUX
peaKuui.

- Baxneimme
MOHSATHS XHUMHM:
XUMHYECCKHIN
DJIEMEHT,
MOJIEKYJIa,
OTHOCHUTEJILHEIC
aToMHas i
MOJIEKYJISIpHas
MAacCHI,
XUMHYECKas
BEIIECTBO,
Kiaccuukanus
BEIIECTB,
MOJISIpHAs Macca,
MOJISIDHBI ~ 00BEM,
XUMUYECKas Peakius,
Kiaccuukanus
peaKuuid, SIEKTPOIUT
" HEDJICKTPOJIUT,
ANEKTPOJIUTHYECKAS
JIHACCOIHAIS,
OKHUCJIUTEND U
BOCCTaHOBHTEb,
OKHCJICHHE n
BOCCTAHOBJICHHE.

- OCHOBHBIE 3aKOHBI
XUMHUHU: COXpaHEHUS
Macchbl BEIIECTB U
SHEPTHH,
IOCTOSIHCTBA COCTAaBa,
MEPUOIUYECKUI
3aKO0H; 3aKOH
ABorajpo, 3aKOH
I'ecca, xmMmueckoro
cTtpoenus byrneposa.
- OcHOBHBIE KIacCHI
HEOPraHUYeCKHX U
OpraHUYEeCKUX
COCOUHEHUN U
XUMHYCECKHUE
CBOMCTBA.

aTom,

HOH,
CBSI3b,

MOJTb,

nx

- HaspiBats:
XUMUYECKHE
HIIEMEHTHI,
COCTMHEHUS
U3y4YCHHBIX KIJIACCOB.

- OOBACHATS:
¢u3ndecKuii  CMBICH
aTOMHOTO
(mopsaKoBOTO)
HOMEpa XUMHUYECKOTO
JJIEMEHTa, HOMEPOB
TPYIIBL U IEPUOJIA, K

KOTOPBIM  3JIEMEHT
MPUHAIIEKUAT B
[Tepuonnueckou
cucreme /J[. W.
Menneneena;
3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB
9JIEMEHTOB B
npeaenax MaJbIX

MEPUOJIOB U TJIABHBIX
MOJCPYI; CYIIHOCTh

peakuuii HOHHOTO
oOmeHa.

- XapakTepu3oBaTh:
XUMHYECKHE
AJIEMEHTBI (ot
BOJZIOpOJa b1 (6]

KaJIbIIUsI) HA OCHOBE
UX IIOJIO)KEHHA B
[Tepuouueckoit
CHUCTEME . .
Menneneena u
0coOeHHOCTEN
CTPOCHHS UX aTOMOB;
CBSI3b MEXIy
COCTaBOM, CTPOCHHUEM
n CBOMCTBaMH
BEIIECTB;
XUMHUYECKHE
CBOIMCTBA OCHOBHBIX
KJIaCCOB
HEOPraHMYECKUX
BCIIECTB.

- OnpenensiTe: cOCTaB

BEIIECTB MO  HX
dopmynam,
NPUHAUICKHOCTh
BEIECTB K
OTIPEJICTICHHOMY

KJIACCY COCJIMHEHUMH,

- Hcnonp3oBaTh
npuoOpeTeHHbIe
3HAHUS U YMEHUS B
MPAKTUYECKOU
JIeITEIIbHOCTH u
IMOBCCIHCBHOM KU3HU
JUIS:

- 0e30macHoOro
oOpareHus c
B€ieCTBaAMu n
MaTepuaIamH,

- 9KOJIOTHYECKHU
IPaMOTHOTO
MOBEJICHUS B

OKpY»Karollen cpene,
- OLEHKHM BIIUSHUS
XMUMHYECKOTO
3arpsi3HEeHus
OKpYXKarolen cpeJibl
Ha OpraHu3m
YeJloBeKa,

- KPUTHYECKON
OIICHKH HH(OpMaIu
0 BELIECTBAX,
UCIIOJIb3YEMbIX B
OBITY,

- MPUTOTOBJICHUS
pacTBOPOB 3aIaHHOM
KOHLEHTPALUU

- HcneiThIBaTH
YyBCTBO T'OPJIOCTU U
YBAKECHUSL K UCTOPUU

u JOCTHKCHHSIM
OTEYECTBEHHOMN
XUMHUYECKON HAYKH;

- XUMHYECKU
IrPaMOTHOE
MOBEJICHUE B
npodecCuoOHAIBHOM
NESATCIIbHOCTH W B
OBITY Ipu OOpaIIeHIH
c XUMHUYCCKHUMH
BEILIECTBAMH,
MarepuatamMmu "
MpoIeCcCaMu;

- TOTOBHOCTh K
MIPOJIOKCHUTO
o0pazoBaHus u
TTOBBIIICHUS
KBaJIM(pUKaALIMH B
n30paHHOM
npoecCHOHATBHOU
JeSITEIbBHOCTH u
00BEKTUBHOE
OCO3HaHHE poinu
XUMHYECKHUX
KOMIICTCHITUH B 3TOM,;
- yYMEHHE
UCIIOJIb30BaTh
JOCTHXKEHUS
COBPEMEHHOM
XUMHYECKON HAyKU U
XUMHYECKUX
TEXHOJIOTUN TUTS
MOBBILICHUS
COOCTBEHHOTO
MHTEJJIEKTYaIbHOTO
pa3BUTHUS B
BBIOpaHHOM
npodeccuoHaIbHON
JIeSTEIbHOCTH.
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THUIIBI XUMHNYCCKHUX

peakuuii,
BaJICHTHOCTD u
CTCIICHb  OKHCIICHUS
3JIeMEHTa B
COCAUHCHMSX, THII
XUMHYECKOM CBS3H B
COCOUHCHMSX,
BO3MOXKHOCTh

IIPOTEKAHUs PEaKIUi
HOHHOTO 0OMcHa.

- CocTaB/aTh:
bopMyibl
HEOPraHMYECKUX
CoeqUHEHNN
W3YYCHHBIX KIJIACCOB;
CXEMBI  CTPOCHHS
atoMoB TiepBhIX 20
anementoB [IC JI. U.
Menneneena;
ypaBHEHUS
XUMHYECKUX
peaKuuid.

- Beramcasars:
MacCOBYIO JIOJIIO
XHMUYECKOr0O
JJIEMEHTAa o
dbopmyre
COEIMHEHM;
MacCOBYIO JIOJIIO
BEII[ECTBA B PaCTBOPE;
KOJIMYECTBO
BEIIECTBA, 00HEM HIIU
MacCy 1Mo KOJHUYECTBY
BEIIECTBa, 00BEMY
WJIM MacCe peareHTOB,
58105 POIYKTOB
peaklMM;  TEIJIOBOH
ahdexT peakuu.
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