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1. HIOACHUTEJIBHAA 3AIIMCKA

PaGouas nporpamma oOmieoOpa3zoBarensHoro yueoHnoro npeamera OVYILO7
Xumus npenHazHadeHa Juist uzydenust xumun B KCuD AI'ACY, npu peanuzanuu
00pa30BaTeNbHOM MPOTPAaMMBI CpeaHEro oOmero oOpa3oBaHHs B Tpeaenax
OCBOEHMsI OCHOBHOMU mpodeccruoHanbHO oOpa3zoBarenbHoil mporpammbl (OITOIT)
CIIO na 06a3e OCHOBHOTO O0OIIETO OOpa30BaHUS IMPH MOATOTOBKE CIEIIUATHCTOB
cpennero 38eHa (ITIICC3).

Pabouas nporpamma yuyebnoro npeamera OVYIL.07 Xumwus cocraBiieHa Ha
ocHOBe TpeboBaHui k pesyiabraram ocBoeHuss OOIl COO, mnpenctaBiIeHHBIX B
OI'OC COO, a Takke Ha OCHOBE XapaKTEPUCTUKU TUIAHUPYEMBIX pPE3yJIbTaTOB
JTyXOBHO-HPABCTBEHHOT'O Pa3BUTHSI, BOCIIUTAHUS U COLIMAIM3ALMKN O0yYaromuxcs,
NpeACTaBIeHHOW B  (eaepalibHOM MporpaMMe BOCHUTAHUS W TOJJICKUT
HEMOCPEJICTBEHHOMY TMPUMEHEHUIO TIPU peaiu3aliid  00s13aTeIbHOM  YacTH
o0pa3zoBaTeIbLHON TPOrpaMMbl OCHOBHOT'O OOIIEro 0Opa3oBaHUsl.

Pabouast mporpamma mo XuMHUU OTpakaeT ocHOBHbIe TpeboBanus PI'OC
COO x JTUYHOCTHBIM, METANMPEIMETHBIM M MPEAMETHBIM pe3yjbTaTaM OCBOCHUS
oOpa3oBarenbHbIX Mporpamm. [Iporpamma no XxuMuu A€t MpeACTaBICHHUE O LETAX
OoOy4eHMs, BOCHHTAHHS M Pa3BUTHUA OOYYAIOIIUMXCS CPEACTBAMHU Yy4eOHOTO
npeamerTa, yCTaHaBJIMBAET 00s3aTeNbHOE MPEeIMETHOE coJiepKaHue,
NpeaycMaTpPUBAET CTPYKTYpPHUPOBAaHUE €ro Mo pazaeinaM M TeMaMm Kypca, Naér
pacnpeneneHne y4yeOHBIX YacoB 10 TEMAaTHYECKUM pasfenam Kypca U
MOCJEAOBAaTEILHOCTh  HUX  HM3YYCHUS € Y4ETOM  MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Tporiecca, BO3PACTHBIX
OCOOCHHOCTEM OO0YydYaroUIUMXCs; ONpeAessieT BO3MOXKHOCTU TpeaMera s
peanu3auuu TpeOOBAHMM K pe3yIbTaTaM OCBOCHHMS MPOTPAMMbl OCHOBHOT'O OOILIETO
oOpa3oBaHMsl, TPeOOBAHUN K pe3ysbTaTaM OOY4YEHHUS XUMHH, a TaKK€ OCHOBHBIX
BUJIOB JICSITEIILHOCTH O0YYaIOIINXCS.

Conepxanue mporpaMMbl  «XUMHSD  HAlpaBlIEHO HA  JIOCTHIKEHHUE

CJIEIYIOLIUX LETICH:



* ¢opMupoBaHue Yy OOYYAIOIIMUXCS YMEHHSI OLIEHHWBATh 3HAYUMOCTb
XUMHYECKOTO 3HAHUS JJI KaKIOr0 YeIOBEKa;

* (popMupoBaHuE y OOy4arOUMXCs LETOCTHOTO NPEACTaBICHUS O MHUpPE U
pOJIM XMMHUHU B CO3JaHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOM KapTHHBI MHDA;
YMEHUSI OOBSCHATh OOBEKTHl M MPOLECCHl OKPYKAIOIIEH JEHCTBUTEIBHOCTH:
IPUPOJIHOM, COLMANIBHOM, KYJIbTYPHOW, TEXHUYECKON Cpeabl, — HCHOJb3YS AJIs
3TOr0 XUMHYECKUE 3HAHUS;

* pa3BUTHE Y 00YYAIOIINUXCS YMEHUN pa3auydath (PaKThl U OLEHKU, CDABHUBATh
OLIEHOYHBIEC BBIBOJIbI, BUJIETh X CBSI3b C KPUTEPUSMU OIICHOK U CBSI3b KPUTEPHUEB C
ONpEJEICHHOW CHUCTEMOM I€HHOCTeH, (opmyaupoBaTh M  OOOCHOBBIBATH
COOCTBEHHYIO IMO3UIIUIO;

* MpuoOpeTeHre OO0YYaIOIIMMUCS ONBbITa Pa3HOOOPa3HOW NESITEIBHOCTH,
NO3HAHUS W CAaMOIIO3HAHUS; KIIIOUEBBIX HABBIKOB, HMMEIOLIUX YHHUBEPCAIbHOE
3HAYCHHUE NJIs Pa3jIM4YHBIX BUJOB JACSITEIbHOCTH (HABBIKOB DPEILIECHUS MPOOJeM,
NPUHATUS ~ pELIEHUH, TOWCKa, aHauu3a W o0paboTku  uHbOpManuw,
KOMMYHHUKATHUBHBIX HaBBIKOB, HABBIKOB U3MEPEHUH, COTPYIHUYECTBA, OE30M1aCHOTO

oOpallleHusl C BEIIECTBAMU B ITOBCETHEBHOM KU3HM).

2. OBIIAA XAPAKTEPUCTUKA YYEBHOI'O ITPEJIMETA

XuMHsI — 3TO HayKa O BEIIECTBAaX, MX COCTABE M CTPOCHWH, CBOMCTBAX U
MPEBPAIICHUSIX, 3HAYCHUM XHMHUYECKHUX BEIIECTB, MATEPUAJIOB M MPOILIECCOB B
MPAKTUYECKOM JICATEIIbHOCTH YEJIOBEKA.

Conepxanue 001eoOpa3oBaTeIbHON y4eOHOW JUCHHUIUTMHBI  « XHMUSDH)
HaIpaBJICHO Ha YCBOEHHE OOYYaIOIMMUCS OCHOBHBIX MOHSATUM, 3aKOHOB U TEOPUI
XUMUU; OBJIAJICHUE YMCHHSIMHU HAOII0aTh XUMHYECKHE SIBICHHS, MPOBOJUTH
XUMHUYECKUN IKCTIEPUMEHT, MPOU3BOIUTH PACUETHI HA OCHOBE XUMHYECKUX (HOpMYJT
BELIECTB U YPABHEHUM XUMUYECKUX PEAKIIUAM.

B mpomecce wu3ydeHuss XUMHUM @y  OOYYalOIIMXCS  Pa3BUBAIOTCS

MMO3HABATCJIbHBIC MHTCPEChI U MHTCIIIICKTYAJIbHBIC CHOCO6HOCTI/I, HOTpC6HOCTI/I B
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CaMOCTOATEIILHOM TPUOOPETCHHH 3HAaHWUNW TI0 XUMHU B COOTBETCTBHHU C
BO3HHUKAIOIMMMH  KHU3HEHHBIMH  TMpOOJeMaMH, BOCHHUTBIBACTCS  OEpeKHOE
OTHOIIICHUSI K MPHUPOJE, MOHUMAHKUE 30POBOTO 00pa3a KH3HU, HEOOXOIUMOCTH
PEAYNPEKICHUS SIBICHHUHN, HAHOCSIITUX BPEl 3I0POBBIO M OKPYKAIOIIEH Cperie.

OHM oOcBaWBalOT MpPHEMBl TPAMOTHOTO, OE30MaCHOTO HCIIOIH30BAHHMS
XUMHYECKUX BEIIECTB M MaTePUAJIOB, IPUMEHIEMBIX B OBITY, CEIIbCKOM XO3SHCTBE
¥ Ha TIPOU3BOJICTBE.

Peanu3amust neqyKTHBHOTO MOAXO0Ja K HM3YyYEHHUIO XHMHH CIIOCOOCTBYET
Pa3BUTHIO TAaKWX JIOTMUECKHX OIEpalndid MBIIUICHUS, KaK aHalli3 W CHHTE3,
0000IIeHNEe W KOHKPETH3allusi, CPaBHEHHME M AaHAJIOTHS, CHUCTEMATH3alus |
Kiaccudukanus u ap.

N3ydenne XuMuu B KOJUIEIIKE, PeaTu3yIoIeM 00pa3oBaTebHYIO IPOTPAMMY
cpenHero oduero oopasoBanus B mnpenenax ocBoeHus CIIO Ha 0a3e OCHOBHOTO
oOmiero oOpa3oBaHUsl, UMEET CBOM OCOOCHHOCTH B 3aBUCUMOCTH OT MPOQUIIs
po¢eCCUOHAIBHOTO 00pa30BaHUsl. JTO BBIPAXKAECTCS B COACPKAHUU OOy4CHUS,
KOJIMYECTBE YacCOB, BBIJICTSEMbIX HA HM3YyUYCHHE OTMACIbHBIX TEM IPOrPaMMBbI,
IyOMHE WX OCBOCHHUS OOyYaOIIMMHCS, O00bEME W XapaKTepe MNPaKTHUYCCKUX

3aHITHH, BUIaX BHEAYJAUTOPHON CAaMOCTOSITEHHOM PaOOTHI CTYIEHTOB.

3. MECTO YYEBHOI'O ITPE/IMETA B YYEBHOM IIVTIAHE

VYyeOHas gucuuIuinHa «XUMHUS» SBISETCA YUYEOHBIM MPEIMETOM IO BEIOOPY
u3 00s3aTenbHOM npeaMeTHoi obnactu «EctecTtBennbie Haykm» OI'OC cpemnero
obmiero oOpa3oBanus. B koiiemxke, peanusytonieM o0pa3oBaTebHYIO IPOrpaMMy
cpeanero obiiero odpazoBanus B npezaenax ocsoeHus [IIICC3 Ha 6a3e 0CHOBHOTO
obmero oOpa3oBaHMs, Yy4yeOHas JUCHUIUIMHA «XHUMHS»  H3ydaercd B
00111e00pa30BaTEIbHOM LUKJIE Y4eOHOTO TUIaHa CEIUaIbHOCTH Ha 0a3€¢ OCHOBHOTO
o011iero o0Opa3oBaHus ¢ MOJTYYEHUEM CPEIHEro 00111ero oopa3oBaHus.

B yueOHBIX MmiuaHax MecTO Y4eOHOH NUCHUIUIMHBI «XUMUS» — B COCTaBe

o01ieo0pa3oBaTeNbHbIX YYE€OHBIX JTUCHUIUIMH IO BBIOOpY, (opMUpYEeMbIX H3
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o0si3atenbHbIX npeameTHbIx obnacteit ®I'OC cpennero odiero oOpazoBaHusl, IS
cnetuansHocTeir  CIIO  coorBercTByromero mpoduias mpodheccHoHaTbHOTO

oOpa3oBaHUs.

4. PE3YJIbTATBI OCBOEHUS YUYEBHOM JJUCHUATLIMHBI

OcBoeHue coaepxkaHus y4eOHOM IUCHUIUIMHBI «XHUMHsS» O00€CIeurnBaeT
JOCTUKEHUE CTYIJEHTAMH CIICIYIOIINUX PE3YIbTATOB:

JINYHOCTHBIX:

JI.L1  chopMHUpPOBAaHHOCTH POCCHUHCKOM  TIpa)KTaHCKOW  HIESHTUYHOCTH,
MaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pPE]l
PonunoM, ropaocTy 3a CBOM Kpai, CBOI0 PoauHy, CBOM SI3bIK U KYJIBTYPY, ITPOLLIOE
Y HACTOsIlEe MHOTOHAIIMOHAJILHOIO Hapoaa Poccuu;

JI.2 TOTOBHOCTB K aKTUBHOM JIEITEIbHOCTH TEXHOJIOTHYECKON U COUAIBHOMN
HaIpPaBJICHHOCTH, CMIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSTEIHHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

JI.3 rOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHHMIO U CAMOOOpPA30BAaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

JI.4 chopMupOBaHHOCTH SKOJOTUYECKON KYJIbTYPhI, IOHUMAHWUE BIUSHUS
COLMAIBHO-?)KOHOMHYECKUX TMPOLIECCOB HA COCTOSIHUE MPUPOAHOM M COLMATBHOMU
Cpellbl, 0CO3HAHUE TJIO0ATBHOTO XapaKTepa KOJIOTUUECKHUX MPOoOIIeM;

JI.5 pacmmpenune onbiTa AEATEIBHOCTH 3KOJIOTUYECKON HAIPABICHHOCTH;

J.L6 oco3HaHuME€ LIEHHOCTH HAy4YHOW  JEATEIIbHOCTH, TOTOBHOCTH
OCYILECTBJISITh MPOEKTHYIO U UCCIIEIOBATENBCKYIO JEATEIIbHOCTh MHANBUIYAIBHO U
B IpyIIIIE.

MeTanpeaMeTHbIX:

M.1 camocrosiTenbHO (OpMYIUpPOBaTh M aKTyaJIU3UPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

M.2 onpenenars e AESITEIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX

JIOCTHKEHUS;



M.3 craButh u (popmynupoBaTh COOCTBEHHBIC 33aJla4d B 00Opa30BaTEILHOU
JESTENbHOCTH U )KU3HEHHBIX CUTYalUsX;

M.4 BBISBIATH IPUYUHHO-CIICICTBEHHBIE CBSI3U M AKTYyaJIM3UPOBATH 3a7ady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHUS, HAXOAUTh APTYMEHTHI JIJIA JOKA3aTEJIbCTBA CBOUX
YTBEPKIECHUM, 3a1aBaTh MAPAMETPBI U KPUTEPHUH PEILICHHUS;

M.5 cnioco6¢cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKOM IPYAUIIUU B
pa3HbIX 00JIACTAX 3HAHMUM, MOCTOSHHO MOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBI YPOBECHb;

M.6 BmameTp HaBBIKAMH TIO3HABATEIHHOW pe(deKCMr Kak OCO3HAHUS
COBEpIIIAEMBIX JCHUCTBUA M MBICIUTENBHBIX MPOLECCOB, HUX pPE3yJabTaTOB U
OCHOBAHUI;

M.7  cpopMHpPOBAHHOCTh  BHYTPEHHEH  MOTHUBAIlMK,  BKIIOYAIOIICH
CTPEMJICHUE K JOCTHKECHUIO LIEJIA U YCIIEXY, ONITUMU3M, HHULIIMATUBHOCTh, YMEHUE
JIEVCTBOBATh, UCXO/S U3 CBOMX BO3MOKHOCTEW;

NpeAMeTHBIX:

I1.1. chopMUpOBAaHHOCTh NPEACTABICHUN: O XHMHYECKOH COCTaBIISIOIIEH
€CTECTBECHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHH B IO3HAHUY SIBIICHUWA TPUPOBI,
B (OPMUPOBAHUU MBIIUICHUS M KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAJILHOM
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHICHUs] TPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBAHHOTO OTHOILICHUS K CBOEMY 37I0POBbIO U IPUPOJIHOM CpeIe;

I1.2. BnmageHWe CUCTEMOW XWMHWYECKUX 3HAHUM, KOTOpas BKJIOYAET:
OCHOBOTIOJIAraloIINe TOHATHS (XUMUYECKUN DJIEMEHT, arToM, DJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpamiéHHas), MOJb, MOJISIpHAS
Macca, MOJISIPHBIN 00BbEM, YIJIEPOIHBIN CKeNeT, PyHKIMOHAIbHAS TPyMIa, paauKal,
W30MEpPHs, U30MEPBI, TOMOJIOTHYECKUM PsAJl, TOMOJIOTH, YIIE€BOJAOPOAbI, KUCIOPOI-
M a30TCOJEPKAIIME COCAUHEHHS, MOHOMEpP, IOJIUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJIIPHbIE COCIMHEHUS); TEOPUM M 3aKOHBI (T€OpHUS CTPOCHUS
oprannueckux BemiectB A.M. ByTiepoBa, 3aKOH COXpaHEHHsSI MacChl BEIECTB);

3aKOHOMECPHOCTH, CUMBOJIMUECKUM SI3BIK XUMHUH; MHPOBO33PCHUYCCKHUEC 3HAHUA,
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JeXalmye B OCHOBE NOHUMAHHS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBIICHUHM, (PAKTOJNOTUYECKUE CBEACHHUS O CBOWMCTBAaX, COCTaBE, MOIMYYCHHH U
0€30MaCHOM HCHOJIb30BAaHUU BA)KHEHIIMX OPraHUYECKUX BEUIECTB B OBITY U
IIPAKTUYECKOM JAEATEIBHOCTH YEJIOBEKA;

I1.3. chopmMHpOBaHHOCTH YMEHHMIl BBIBIATH XapaKTEpHbIE IPU3HAKU
NOHATUM, YCTAaHABIMBAaTh MX B3aUMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOLIUE
MOHATHSI TPU ONMCAHWH COCTABA, CTPOCHUS W NPEBPALICHUN OPTaHUYECKHX
COCJIMHCHUM;

[1.4. cpopmMUpOBaHHOCTH YMEHUH UCIOJIb30BATh HANMEHOBAHUS XUMHUYECKHUX
COCIMHEHNN MEKIYHAPOJHOIO COK3a TEOPETHUYECKOM W NPUKIATHOM XHMHUHU M
TPUBHAJIbHbIE HAa3BaHUS BAXKHEHIIMX BEIIECTB (STWJICH, alETWIEH, TJIMLEPHH,
(deHnoun, hpopmManbIeTu, YKCyCcHasi KUCIO0Ta, TJIMLIKH, YrapHbIi ra3, YIJIEKUCIbIN a3,
aMMHaK, TalleHHas W3BECTb, HEralieHash WM3BeCTh, NMUTbEBas COJa U JIPYrHuX),
COCTaBIATh (POPMyJIbl HEOPTaHMYECKUX M OPraHMYECKHX BEILECTB, YPABHEHUS
XUMUYECKUX peakUuid, OOBICHATh HX CMBICH; MOJATBEPKIATh XapaKTEepHbIE
XUMUYECKUE CBOMCTBA BEILIECTB COOTBETCTBYIOIMMHU HKCIIEPUMEHTAMMU U 3aIIUCIMU
YPaBHEHUN XUMUYECKUX PEAKLUN;

I1.5. chopmHupoBaHHOCTP yMEHHMHM YyCTaHaBIMBATh MPUHAMJIECKHOCTH
W3YUYEHHBIX HEOPIraHUYECKUX U OPTaHUYECKUX BEIIECTB K ONPEIAEICHHBIM KiaccaM
U TpynIaM COEAUHEHWW, XapaKTEepU30BaTh MX COCTAaB M BAXKHEWILIME CBOMCTBA;
OTIpPENENATh BUIbI XMMHUYECKHX CBs3ed (KOBaJICHTHAs, MOHHAs, MeTajInyecKas,
BOJOPOJIHASI), THUIBl KPUCTAJUIMYECKUX PEIIETOK BEIIECTB; KIAacCU(UIMPOBATH
XUMHUUYECKNE PEAKIIUU;

[1.6. BnasmeHWEe OCHOBHBIMM METOAAMHM HAy4YHOIO IO3HAHUS BEIIECTB H
XUMUYECKUX SIBJIEHUH (HaOt0IeHnEe, U3BMEPEHUE, IKCIIEPUMEHT, MOJIETMPOBAHUE);

I1.7. chopMHUPOBAaHHOCTP YMEHUN NPOBOAMUTH PACUEThl MO XHUMHUYECKUM
dbopMyniaM U ypaBHEHHUSM XMMHUYECKUX PEAKIMHA C MCHOJb30BaHUEM (DU3HUECKUX
BEJINYMH, XAPAKTEPU3YIOIIMX BEIIECTBA C KOJMYECTBEHHOM CTOPOHBI: MAacCCHl,

o0beMa (HOpPMaJbHBIC YCIIOBHS) Ta30B, KOJHMYECTBA BEIECTBA: HCIOJIb30BATh



CUCTEMHBIE XUMUYECKHE 3HaHUS U1 MPUHATUS PEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3aHHBIX C BEUIECTBAMHU U UX IPUMEHEHHEM,;

I1.8. cpopMupoBaHHOCTh YMEHUI IUIAHUPOBATh U BBINOJIHATH XUMUYECKUN
HKCIIEPUMEHT (IIPEBPALLEHNS OPraHUYECKUX BEIECTB IIPU HAIrPEBAHUH, ITOTYUEHUE
ATWICHA U U3YYECHHE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMM OPTaHUYECKUX BEUIECTB,
JeHaTypanus OelIKOB IIPU HarpeBaHUM, LIBETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBUU
C TpaBWJIaMHd TEXHUKM O€30MacHOCTHM TMpH OOpalleHWd C BEIIeCTBAMU H
71a00paTOpHBIM  000PYJAOBAHUEM, MPEACTABIATH PE3YIbTAThl  XUMHUYECKOIO
JKCIIEpUMEHTa B (OpMe 3aluCH YpaBHEHHMH COOTBETCTBYIOIIMX pPEAaKIUil U
(OopMyIMpPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

I1.9.  chopMUpPOBaHHOCTP  YMEHHS  AHAJIM3UPOBATh  XMMHUYECKYIO
uH(pOpMAIMIO, TOJIYyYaeMYK0 M3 pPa3HbIX HCTOYHHKOB (CPEICTB MacCOBOM
uHpopMaluu, cetb UHTEpHET u apyrue);

I1.10. chopMupOBaHHOCTH YMEHUN CcOOIIOAATh MpPaBUA HKOJIOTUYECKU
1e71eco00pa3HOT0 TOBEJICHUSI B OBITY W TPYJAOBOM JACATEILHOCTH B IEJSIX
COXpaHEHHUsI CBOETO 3/I0POBbSl M OKPYXKAIOLIEH IPUPOJHOW Cpeibl; OCO3HABATH
OMMACHOCTh BO3/ICMCTBUS HA JKUBBIE OPTAHU3MBbI ONPEIEIEHHBIX BEIIECTB, IOHUMAs
cmpicnt mokazarens [IJIK, moscHAT, Ha mpuMepax CHocoObl yMEHBIICHHUS H
IIPENOTBPALICHUS X BPEIHOTO BO3JCHCTBHS HA OPTaHU3M YEJIOBEKA,

IL11. o oOyvarommxcss C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 3J0POBBS:
YMEHHE MPUMEHSThH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHUS BEILECTB
Y XUMHUYECKUX SIBJICHHI;

[1.12. nns crnenbix U caa0OBUASIIMX OOYyYarOUIUXCs: YMEHHE MCIOJIb30BATh

penbeHO TOYeUHyI0 cHcTeMy oOo3HaueHmi JI Bpaiins mis 3anmucu XMMHUYECKUX

(hopmy

5. COAEP’ KAHUE YYEBHOI'O NIPE/IMETA OVYIIL.07 XUMUA

HaunmeHnoBanme Conepxanue y4eOHOro marepuaja M (POpMblI OpPraHM3aALUH
pa3esioB M TeM AeATeJIbHOCTH 00y4aloLuXCs
1 Cemectp
Pa3nes 1. OCHOBBI CTPOCHHSI BeleCTBA
Tema 1. CTpoenne Bewecmeo. Amom. Monexyna. Xumuueckuu snemenm. Aanomponusi.
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ATOMOB XHMHYECKHX
3JIEMEHTOB M
npupoaa
XHMHYECKOii CBA3M.
OcHoBHOE
coJiep:KaHue.

CoBpemMeHHass MoAenb CTpoeHHs aroma. CHUMBOJMYECKUHN SI3BIK
XUMUW. XUMHAYECKHH JIEMEHT. DJIEKTPOHHAs KOH(MUTYpalus aToMa.
Knaccudukanus XUMHUECKHUX 3JIEMEHTOB (S-, P-, O-3JeMeHTHI).
BanenTtHsle 251eKTpOHBI. BasleHTHOCTB. OIEeKTpOHHas IpUpona
XUMHUYECKON CBSA3U. DJIEKTPOOTPULATENBHOCTh. Buabl Xumuueckon
CBS3U (KOB&JIEGHTHAs, MOHHAsA, METaJUIMYEeCKas, BOJOpPOJHAs) H
cnoco0bl ee 00pa3oBaHusl.

Ilpakmuueckaa padoma Ne I. PeuieHue pac4éTHbIX 3a7a4 Ha
YCTAHOBJICHHE CBSI3M MEXKAY CTPOCHHEM aTOMOB XMMHMYECKHX
3JIEMEHTOB U MCII0JIb30BAHUE XUMHYECKOH CHMBOJIMKH.

Pemienue 3amaHnii Ha MCIIOIB30BAaHME XMUMHUYECKOW CHMBOJIMKH W
Ha3BaHWU COEIMHEHUHA MO HOMEHKJAType MEKIYHAapOIHOI'O COH3a
TEOPETHUYECKON U IIPUKJIAJHON XUMUU U TPUBUAIBHBIX HA3BAaHUU U
COCTaBJICHHUS XHMHUYECKUX (OPMYJI JIBYXaTOMHBIX COEIUHEHUH
(oxcuaoB, Cynb(pHUIOB, THAPUIOB U T.II.) U APYTHX HEOPraHMYECKUX
COEIMHEHUI OTJENbHBIX KIJIACCOB.

Tema 2.
IMepuoguyeckuii
3aKOH M TadJuna
JI.A. MenaejeeBa

Quzuueckuit cmvicn Ilepuoduueckoeo 3axkona J.U. Menoeneesa.
3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XHUMHYECKUX DJIEMEHTOB,
00pa3zyeMbIX UMM MPOCTBIX U CIIOKHBIX BEIIECTB B COOTBETCTBUU C
MOJIO)KEHUEM XHMMHYECKOro 3jieMeHTa B llepumoaudeckoi cucrteme.
MupoBo33peHUeCKOe U HaydHOe 3HaueHue [leprnoandeckoro 3akoHa
J.N. Menneneesa. [Ipornossr [I.1. Menaeneea. OTKpBITHE HOBBIX
XHMUYECKHUX DJIEMEHTOB.

Paznen 2. Xumnuyeckue peakumnu

Tema 1. Tunsl
XHUMHYECKUX
peakuuii

Knaccuguxkayus u munvl  Xumuyeckux peakyuii ¢ yuacmuem
Heopeanuyeckux eewjecms. (COCTABICHHE YpaBHEHUN peakuui
COCIMHEHMS, PA3JIOKCHHS, 3aMElIeHHs, OOMeHa, B T.4. peaKIuit
TOPEHHUs, OKHUCIICHUS-BOCCTAHOBJICHUS. YPAaBHEHUS OKUCIIEHUSA-
BOCCTAHOBJICHHUSI. Crenenn OKHUCJICHUSI. Oxkucnurens u
BoccTaHOBUTENb. (COCTaBlieHHE W YpPaBHUBAHHE OKHUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX pEaKLUUi METOJOM 3JIEKTPOHHOro OanaHca.
OKHUCIUTENTbHO-BOCCTAHOBUTEIbHBIE peakuuu B MpUpPO/E,
MIPOM3BOJICTBEHHBIX MPOIECCaX U KU3HEACSITEIHBHOCTH OPTaHU3MOB.

Ilpakmuueckasn paboma Ne 2. BoinojHeHHe pacyeTHBIX 3aJaHUI
N0 YpPaBHEHMAM XHMMHYecKHX peakuuil. KonnuecTBeHHBIE
OTHOIIEHHS B XUMUU. OCHOBHBIE KOJINYECTBEHHBIE 3AKOHBI B XUMHUH U
pacueTsl [0 YpaBHEHMSIM XUMHUYECKUX peakiuil. Mok kak eauHuIa
KOJIM4YECTBA BelecTsa. MomsipHas Macca. 3aKOHbI COXPAHEHHUS MacChl
u oHepruM. 3akoH ABoragpo. MounsapHbeli  00BEM  Tra3oB.
OtHocuTenbHAsE IUIOTHOCTh Ta3oB. PacueTsl 1O  ypaBHEHUSAM
XUMHUYECKUX peakUuid C HUCHOJb30BAaHMEM Macchl, o0Obema
(HopManbHbIE YCIOBHS) ra30B, KOJIMYECTBA BEILIECTBA.

Tema 2.
DJIEKTPOJIMTHYECKASA
aucconanuda u
HOHHBII 00MeH

Teopusi snexkmponrumuyeckoti ouccoyuayuu. Hownwvl. dnexmponumot,
Heanekmponumsl. Peakiuu nonHoro oomena. CocraBieHue peaxiuii
MOHHOTO OOMEHa IyTeM COCTaBJIEHHS MX MOJHBIX M COKpAIIEHHBIX
HNOHHBIX ypaBHEHUH. KHCIOTHO-OCHOBHBIE peakUuu. 3ajaHus Ha
COCTABJIICHHE HOHHBIX peakuuid Teopus  DIIEKTPOIUTHYECKOMN
mucconuanuu. HoHBI. DIeKTpOIUTHI, HEIIEKTPONUTHL. Peakunn
noHHoro obmena. CocraBiieHHE peakluii MOHHOrO OOMeHa IyTeM
COCTaBJIEHUS MX TOJHBIX U COKpALICHHBIX HOHHBIX YpPaBHEHUM.
KucnorHo-ocHOBHBIE peakuuu. 3aJaHds HAa COCTaBJIEHHE HOHHBIX
peaKuuid.
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Ilpakmuueckasa padoma Ne 3. IJIEKTPOJUTHI U He IEKTPOJIHTHI.
Hccienopanue THIIOB XMMHYECKUX peakuuid. VccienoBanue TUIIOB
(0 cocTaBy M KOJHYECTBY MCXOJTHBIX M OOpPA3YIOMIMXCS BEIIECTB) U
MPU3HAKOB XMMHUYECKUX peakuuid. [IpoBeneHue peakuuidi MOHHOTO
oOMeHa, OmpeJelieHne CcpeAbl BOJIHBIX PACTBOPOB. 3aJaHus Ha
COCTaBJICHHE HOHHBIX pPEeaKLIUi.

Pasznen

3. CTpOCHI/Ie M CBOMCTBa HCOPIraHNIECKHUX BCIIECTB

Tema 1.
Knaccupuxauus,
HOMEHKJIaTypa u
CTpOeHHe
HEOPraHM4YecKuXx
BelIeCTB

Knaccugpurayusa, nomenkniamypa u cmpoeHue HeopeaHUu4ecKux
sewecms. llpeamer Heopranwueckod xumuu. Kiaccudukanus
Heopranuueckux BemecTB. [IpocTele W CIOXKHBIE BEUIECTBA.
OcCHOBHBIE KJIacChl CJIOXKHBIX BEIIECTB (OKCHUJIbI, THUIPOKCHIBI,
KHCIIOTBI, coiu). B3auMOCBSI3b  HEOPraHMYECKUX  BEILECTB.
ArperatHple COCTOSIHHSI BemlecTBa. Kpucrammueckue U amopgHbIC
BellecTBa.  [WUMbl  KPUCTAIMYECKMX  pEIIeTOK  (aTOMHasi,
MOJICKYJISIpHAsI, HOHHAs, METa/TNIecKas). 3aBUCUMOCTh (PHU3UYIECKIX
CBOMCTB BEUIECTBA OT TUIA KPUCTANINYECKON pEIETKH. 3aBUCUMOCTh
XMMHYECKON aKTUBHOCTHU BEILIECTB OT BUJIA XUMHUYECKOM CBS3U U THIIA
KpUCTAIITNYEeCKOU pemeTku. [IpuauHbpl MHOr0OOpasusl BEIecTB.

Ilpakmuueckan paboma Ne 4. Pemenue 3aiaHuii 10
KJIacCH(PUKALMU, HOMEHKJIAType M XMMHUYECKUM (opmyaam
HeOpraHu4ecKux BemecTB. HomeHkinarypa HeopraHM4eCKHX
BEIIECTB: Ha3BaHHE BELIECTBA MCXOMAS U3 UX XUMHYECKOH (HOpMYIIbI
WIM COCTaBJICHHE XMMHMUYECKON (OpMysibl HCXOJs W3 Ha3BaHUsA
BemiectBa 1o MexayHapoanoit (MIOITAK) wnu TpuBuanbHOU
HOMEHKJIaType. Pemenne nmpakTHIecKuX 3a1aHuil o Kiaccuukanuy,
HOMEHKJIATYpe ¥ XUMUYECKUM (HOpMyJIaM HEOPraHMYECKUX BEIIECTB
pa3IMYHbIX KJIACCOB.

Tema 2. Pu3uko-
XHMHYECKHe
CBOMCTBA
HEOPraHUYeCcKHuX
BellleCTB

Usyuenue uzuueckux u Xumuueckux C60UCME Memanios U ux
Ccnocob08 noyueHus.

Mertannpl. 3HadeHHEe METAIJIOB W HEMETaUIOB B MPUPOJAE U
KHU3HEIEATSIIFHOCTH YeJIOBeKa W opraHu3mMoB. Koppo3us MeTaiioB:
BUJIBI KOPPO3UH, CIIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3HUH.

H3yuenue ¢husuueckux u Xumuueckux ce0UCME HeMemanlos U ux
cnoco608 noyvenus.

Hemeramnsl. Tunwmuneie cBoiictBa HemeramuioB [V— VII rpynm.
Knaccudpukanus © HOMEHKJIATypa COCIUHEHUN HEMETaJUIOB.
KpyroBopoTsl OHOTEHHBIX JICMEHTORB B TIPUPOJIE.

Onpeoenenue XumMuueckux c80UCME HeOPSAHUYECKUX BeLeCMS.
3aKOHOMEPHOCTH B HM3MEHCHHUH CBOWCTB IPOCTBIX BEIIECTB,
BOJOPOJHBIX COSMHEHMIA, BHICIIUX OKCHUIOB U THAPOKCH/IOB.
Koumponvnaa  paboma  Nel. CrtpoeHume W CBoiicTBa
HEOPraHU4eCKUX BelleCTB.

Tema 3.
Nnentuduxanus
HEOPraHM4eCcKuX
BelIEeCTB

Ilpaxkmuueckue pabomul Nos, 6. Nnentuduxanus
HEOPraHu4eCcKHX BellecTB. PenieHue skcrnepuMeHTalnbHbIX 3a7a4 10
XUMHUYECKUM CBOMCTBAM METAIIJIOB U HEMETAIIJIOB, TTO PACTIO3HABAHUIO
Y MOJIYYEHHUIO COEAMHEHUN METAJIOB U HEMETAJUIOB.
Nnentudukanys HEOPraHWYECKUX BEIIECTB C HCIIOIB30BAHHEM HX
(U3UKO-XMMHYECKHUX CBOIMCTB, XapaKTEPHBIX KAYECTBEHHBIX PEaKIIUH.
KadectBennsie peakium Ha Cyab(dar-, KapOOHAT- U XJIOPU/I-AHUOHBI,
Ha KaTHOH aMMOHHUSI.
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Ilpakmuueckue pabomer Ne7, 8. CocraBjieHHe YypaBHEHUH
XHUMHMYECKMX Ppeakuu. YpaBHEHUS XHUMHUYECKUX PpEaKIuil ¢
Y4aCTHUEM MMPOCTHIX U CJIOKHBIX HCOPTraHUYCCKUX BCUHICCTB: MCTAJIJIOB
U HEMETaJJIOB; OKCHIOB METaJIOB, HEMETAIJIOB M aM(pOTEpPHBIX
OJICMCHTOB, HCOPraHUYCCKHUX KHCJIOT, OCHOBaHUHN H aM(i)OTepHBIX
THUAPOKCUIOB; HEOPraHMYEeCKHX COJIeH, XapaKTepU3YIOUUX HX
CBOMCTBA.

Pemenne mpakTUKO-OpUEHTHUPOBAHHBIX TEOPETHUYECKUX 3aJaHUil Ha
CBOMCTBa, COCTaB, IIOJIy4eHHME U O€30lacHOE HCIOJb30BaHUE
BOKHEHIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPaKTHYECKON
JESITEIbHOCTH YEJIOBEKA.

2 CemecTp

Pa3znen 4. CTpOCHI/Ie M CBOMCTBa OPraHn4e€CKUX BEUICCTB

Tema 1.
Knaccupuxauus,
CTPOEHHUE U
HOMEHKJIATypa
OpPraHuYecKux
BelIeCTB

Beeoenue. Ilpeomem, mecmo u 3HaueHue OpeaHuUyecKou XUMUU 6
cucmeme eCmecmeeHHbIX HayK.

[losiBneHMe U pa3BUTHE OPraHUYECKON XMMHUH KaK HAYKH.
XUMHUYECKOE CTPOCHHE KaK MOPSII0K COETUHEHHS] aTOMOB B MOJIEKYJIE
COIVIACHO MX BAICHTHOCTH. (OCHOBHBIE IOJIOXKECHHUSI TEOPUHU
XUMHUYECKOI0 CTPOEHHUS OpraHnyeckux coequHenuit A.M. bytneposa.
YriuepoaHslii  CKEJIET OpPraHMYecKOM MOJIEKYJbl. 3aBUCHUMOCTb
CBOMCTB BELECTB OT XMMHUYECKOI'O CTPOEHMsI MOJeKyJ. M3omepus u
U30MEDPBI.

[lonsatne o ¢ynkumonanpHOM rTpymnme. Panukan. IlpuHImIE
KJIacCU(PUKALMU  OPraHMYECKUX COEQUHEHUH. MexayHapoaHas
HOMEHKJAaTypa M MPUHLOUIBl HOMEHKJIATypbl  OpPraHM4ECKHX
coeauHeHuil. IlonsTHe 00 asoTcomepKallUX  COEJUHEHUSX,
OMOJIOrMYECKH aKTUBHBIX BellecTBax (yrieBojax, >kupax, Oeiakax u
Ip.), BBICOKOMOJIEKYJISIDHBIX COEJUHEHUSAX (MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO).

Ilpakmuueckaa padoma Ne 9. CocraBjieHHe HOMEHKJATYPbI
BellecTB Mo ux gopmyJie, cocraBjieHue GopMyJibl BelIeCTB MO UX
Ha3BaHN0. HoMeHKkIaTypa OpraHMYecKUX COEIUHEHUN OTAEIbHBIX
KJIacCOB  (HACHIIEHHBIC, HEHACHIIEHHBIE W  apOMaTHYECKHe
YTJIEBOAOPO/bI, CIIUPTHI, (PEHOIBI, ANbIETUIbI, KETOHbI, KAPOOHOBHIE
KHUCIOTHI U 1ip.) CocTaBIIEHUE MOJHBIX M COKPAIIEHHBIX CTPYKTYPHBIX
(opMysT OpraHNYEeCcKUX BELIECTB OTAEIbHBIX KJIACCOB, UCHOIb3Yys MX
Ha3BaHUS 10 CHUCTEMaTHYECKOW W TPHUBHAIBHOH HOMEHKIATYpE
(3THNEH, aleTWIeH, IUUEpuH, (eHois, ¢GopMalabAerus, yKCycHas
KHCJIOTA, TJIUIMH).

Ilpakmuueckaa paboma Ne 10. Pacuersl npocreiimeii gopmyJibl
opraHuyecko MoJiekyabl. Pacuersl mpocteiimel  hopmyIbl
OpPraHUYeCcKOM MOJIEKYJIbl, UCXO/I U3 3JIEMEHTHOro cocTana (B %).

Tema 2. CBoiicTBa
OPraHuYecKux
coeIMHeHU I

Dusurko-xumuieckue COUCMEA NPEOeIbHbIX U  HeNnpeoeibHbIX
V211e8000P0008.

OcoOenHocTr KiaccUpUKallMM M HOMEHKJIATyphl BHYTpPH KJjlacca,
TOMOJIOTHUECKUH psia W obmas Qopmyna; uzomepus; (usnueckue
CBOMCTBA;, XWMHUYECKHE CBOWMCTBA; CHOCOOBI TOJy4YEHUS): —
NpeJeNbHbIe YIIIEBOAOPOAbl (aJKaHbl M IUKJIOAIKaHbl). ['opeHue
MeTaHa Kak OJWH W3 OCHOBHBIX HCTOYHHKOB TeIJla B
MPOMBIIIICHHOCTH U ObITY. CBOMCTBA MPUPOAHBIX YIIIEBOJIOPOIOB,
HaXOXXJEHHE B TPHUPOJEC W TMPHMEHEHHE AalKaHOB; HeNpe/eibHbIC
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(aJIKeHBI, aJTKUHBI U AJKATUEHBI) U apOMATHUYECKUE YTIEBOAOPOJIBI.
I'openue aneTuneHa Kak HICTOYHUK BHICOKOTEMITEPATYPHOTO TUIAMEHU
JUISL CBAPKU U PE3KU METAJIIOB.

Dusuko-xumuuecKue ceoticmsa KUCTIOPOOCOOepIAHCAUUX u
aA30mMco0epHcaujux coeOUHeHul.

OcoOenHocty KiaccupUKallMM ¥ HOMEHKJIATyphl BHYTpPH KJlacca,
TOMOJIOTHUYECKUN psii U obmias (opmyna; u3omepus; GuzndecKue
CBOICTBa; — KUCIOPOCOAEpKAIINE COSAUHEHUS (CIIUPTHI U (PEHOBI,
KapOOHOBBIC KHCIOTHI U DPUPHI, aTbJACTUABI W KETOHBI, >KHUPBI,
yIAeBONbl); —  a30TCOJAeprKallue  CoelWHeHus  (aMHHBI U
AMHHOKHUCIIOTBI,  O€liki).  BBICOKOMONEKYISpHbIE  COCTUHEHUS
(cuntetnyeckue W Ouonormyecku-akTUBHBIE).  [IpakTHueckoe
NPUMEHEHHE OSTHICHTIHUKONS, TiunepuHa, ¢enona. I[lpumenenue
(dbopManbaeruaa, aleTanbAeruia, yKCyCHON KUCIOTh. Mblia Kak coiu
BBICIIMX KapOOHOBBIX KUCIOT. Moromiue cBoWCTBa MbliIa. MoHOMED,
MOJIMEpP, CTPYKTypHOe 3BeHo. [lonumepusanus JTUlieHa Kak
OCHOBHO€ HaIIpaBJICHUE €0 MCIOIb30BaHUSI.

Ilpakmuueckan padoma Ne 11. CocraBiieHne ypaBHEHUId
XHMHYECKMX peaknuii opraHmvyeckKux coeauHenmii. CBoiicTBa
OpPraHMYECKUX COCIMHEHHMM OTAENbHBIX KJIaccoB (TpUBHATIbHAS U
MEXIyHAapOAHass HOMEHKJIATypa, XMMHYECKHE CBOWCTBA, CHOCOOBI
MOJIy4eHUs1): TpeesibHbIe (AKaHbl ¥ IIUKJIOAIKAaHbI), HEMpeIeIbHbIe
(anKeHbl, aJKWHBI U AJIKAJAUEHbI) U apOMaTHYECKHE YIJIEBOIOPOIbI,
COUPTHI U (QEeHOJbI, KapOOHOBBIE KHUCIOTHI M d(PUPHI, adbAECTUABl U
KETOHBI, AaMHWHBI ¥  AMHHOKHUCIIOTBI,  BBICOKOMOJIEKYJISIPHbIC
coequHEHUs. 3aJaHus Ha COCTABJICHHUE YpPaBHEHMH XUMHYECKHX
peaknmii ¢ y4acTHeM OPraHWYEeCKHX BEIIECTB HAa OCHOBAaHUHM WX
COCTaBa U CTPOCHHUS.

Ilpakmuueckasn paooma Ne 12. TloayyeHHe ITHIEHA U H3YyYeHHE
ero cpoicTB. [lpeBpamieHuss OpraHUYECKUX BEUIECTB  IPHU
HarpeBaHuu. MoJIeIupoBaHue MOJIEKYJI U XMMUYECKUX IPEBPALICHUN
Ha [IpUMEpE 3TaHA, STUIIEHA, aAlleTUIICHA U Jp.

Ilpakmuueckass paooma Ne 13. OnpenejeHne CBOWCTB
oprannyeckux coeguHeHuii. CocTtaBieHre CXeM peakiuii (B Tom
YHCIIE o IIPEIOKEHHBIM LIETI0YKaM MIpEeBPALICHHI),
XapaKTePU3YIOIINX XUMHUYECKHE CBOIiCTBa OpPTaHHYECKUX
COGI[I/IHeHI/Iﬁ OTACJIBbHBIX KJIACCOB, CIIOCOOBI UX MOJIYYCHHW 1 HA3BaHUC
OpPTaHMYECKUX COCTUHEHHMH MO TPUBHAIBLHOM WU MEXIYHAPOIHOM
CHCTEMaTHYeCKOH HOMEHKJIAType.

Tema 3.
Nnentnduxanus
OPraHUYecKux
BeNIECTB, HX
3HAYEHHE U
NpUMEHEeHue B
OBITOBOM U
NPOM3BOJACTBEHHOI
JesITeJIbHOCTH
yeJI0BeKa

Buoopeanuueckue coeounenus. Ilpumenenue u duonocuueckas poib
yenego0og. OKHUCIEHHUE YTIIEBOJAOB — HCTOYHUK HDHEPTUU SKHBBIX
opranuzMoB. OOnacTH THpUMEHEHUs aMMHOKHUCIOT. [IpeBparieHus
O0enkoB MNUIIM B opraHusme. buonoruueckue (GyHKIUU OENIKOB.
buonornveckue ¢yHkuun xupoB. Poib opraHmueckoil Xumuu B
pelIeHrny mpobsieM MUIIeBOi 6€30MacCHOCTH.

Ponv opeanuueckoti xumuu 6 pewienuu npooOniem 3Hepeemuieckor
bezonacnHocmu, 6  pazeumMuu  MeOUYUHvl,  CO30AHUU  HOBbIX
mMamepuanos, HOEbIX UCMOYHUKOS IHEp2uu  (a1bmepHamueHbvle
ucmounuxu suepeuu). OnacHOCTb BO3JEHCTBUS HA )KUBbIE OPTaHU3MBbI
OpPraHUYECKUX BEIIECTB OTAEIbHBIX KJIaccoB  (YIJIEBOJOPOJIBI,
CHUPTHI, (EHOJIbI, XJIOPOPraHUYECKHUE MPOU3BOJHBIE, AllbJETUIBI U
Jp.), CMBICJI IOKA3aTelsl IPEAEIbHO JOMYCTUMON KOHIEHTPALIMH.
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Konumponvnaa paboma Ne 2 no pasaeny 4. CtpoeHue u cBOiCTBa
OpraHH4YecKHX BellecTB

Pa3zgen 5. Kunernueckue n TEPMOANHAMUYCCKUEC 3AaKOHOMEPHOCTH IPOTEKAHUSA

XHMHYECKHX peaKkuunid

Tema 1. CxopocThb
XHMHYECKHX
peakuuii.
XuMHUYecKoe
paBHOBecHe

Ckopocmw xumuyeckux peaxyuti. CKOpOCTb pEaKIINH, €€ 3aBUCUMOCTh
OT pa3IuyHbIX (AKTOPOB: MPUPOJBI PEArupyrolUuX BEIIECTB,
KOHIICHTpPALIUA PEarupyronux BelIeCTB, TEMIEpaTyphl W IUIOLIAIN
peakuuoHHONH TMoBepXHOCTU. TersoBble 3(H(EKTH XUMUYECKHX
peakuuii. IK30-U 3HIOTEPMUUECKUE, PEAKIUH.

Xumuyeckoe pasnosecue. OOpPaTUMOCTh PEAKIUNA. XUMHUYECKOE
PaBHOBECHE M €0 CMEIICHHUE O] ACHCTBUEM PAa3IMUHBIX (HaKTOPOB
(KOHIIGHTpalMsl PEareHTOB WM NPOAYKTOB pEakluu, JaBJICHUE,
TeMIlepaTypa) AJis CO3JaHUs ONTHUMAIbHBIX YCIOBUM MPOTEKAHUS
xumudeckux nponeccon. [Ipunmnun Jle [latensbe.

Ilpakmuueckan paboma Ne 14. BbluMcClIeHHSI CKOPOCTH
XMMHYECKHX Ppeakuuid. PeleHne npakTUKO-OpUEHTHPOBAHHBIX
3aJaHuil Ha aHAIN3 (PAKTOPOB, BIMAIONIUX HA WU3MEHEHHE CKOPOCTH
XUMHUYECKOM  peakiuu, B T.4. C HO3MLIUH  3KOJIOTMYECKH
1enecoo0pa3HOro MoOBEAEHUSI B OBITY M TPYIOBOM NI€ATEIBHOCTU B
LEeJIAX COXPAHEHUs CBOETO 3JI0POBbsi M OKPY)KAIOLIEH HPUPOAHOI
Cpeapbl.

Ilpakmuueckan pabdoma Ne 15. YcraHoBjIeHHMe XHMHYECKOIrO
paBHOBecHsi B peakuusax. PemieHue NnpakTHKO-OPUEHTUPOBAHHBIX
3ajaHuil Ha mpuMeHeHue npunnuna Jle-llatenbe Ans HaxoxkIeHUs
HaIpaBJICHUs CMEIEHUS PABHOBECUSI XUMHUECKOM PEaKIINKU 1 aHAJIU3
(haKkTOpOB, BAMSIONIMX HA CMEIICHHE XUMUYECKOTO PAaBHOBECHS.

Pa3nes 6. PacTtBopbl

Tema 1. IlousiTue 0
pacTBOpax

Ilousmue o pacmeopax. PactBopeHne Kak (PU3MKO-XUMHUYECKHMA
npouecc.  PactBopsl.  CriocoObl  NPUTOTOBJIEHUS  PACTBOPOB.
PactBopumocTs. MaccoBas 10511 pacTBOpeHHOro BemecTsa. CMBbICTT
MoKazareiasl NpedeNbHO JOMYCTMMOM  KOHUEHTpAalUh U €ro
UCIOJIb30BAHUE B OLIEHKE HKOJIOTHMYECKO Oe3omacHocTH. Pemienue
MIPaKTUKO—OPUEHTUPOBAHHBIX pACUETHBIX 3aJaHUil Ha pPacTBOPHI,
UCHOJb3yeMble B OBITOBOW M TPOU3BOACTBEHHOW J€SATEIHLHOCTH
YeJI0BeKa.

Tema 2.
HccaenoBanue
CBOWICTB PacTBOpPOB

Ilpakmuueckas paboma Ne 16. UccienoBanue cBOiCTB pacTBOPOB.
[IpuroroBnenue pacTBOPOB 3aAaHHOM (MaccoBoOM, %) KOHIIEHTpaIUU
(c IPaKTHKO-OPUEHTHUPOBAHHBIMU BOIIPOCAMH) U OIIPEJEeIIEHUE CPE/IbI
BOJIHBIX pacTBOPOB. PemieHne 3a1au Ha MPUTOTOBIICHHE PACTBOPOB.

Pazjnen 7. Xumusi B ObITY U IPOU3BOJCTBEHHOI 1eATEIbHOCTH YeJ0OBEKA

Tema 1.

Xumus B ObITY H
NPOU3BOJACTBEHHOMI
AeATeJIbHOCTH
YeJI0BeKa

Xumus 6 ObImy u nNpou3BOOCMBEHHOU O0eamelbHOCMU Yelo8eKd.
Hopelimume A0CTHXKEHHST XWMHYECKOW HAyKd W XUMHUYECKOHN
TexHojoruu. Pomp Xxumuum B 00€CHEUEHHH HKOJIOTUYECKOM,
SHEPTeTUYECKOW W THUIIEBON O€30MacHOCTH, Pa3BUTHH MEIUIIMHBI.
[IpaBuia moucka U aHamM3a XUMUYECKOM HHPOPMAITUU U3 PA3THUHBIX
WCTOYHUKOB (Hay4yHass M Yy4YeOHO-Hay4Has JUTepaTypa, CpeicTBa
MaccoBol nHpopmanuu, cetb UHTEepHeT).

Ilpakmuueckaa paooma Ne 17. IlpencraBieHue pe3yJabTaToB
peleHus KeiicoB B (popMe MUHHU-I0KJIA/1a ¢ Ipe3eHTanuen. [louck
Y aHaJIM3 KeMCOB O MPUMEHEHUN XUMHUYECKUX BEIIECTB U TEXHOJIOTHA
C ydeToM Oyaymieit nmpodecCHOHATBHON AeSITENTLHOCTH.
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\ HroroBasi koHTposIbHasi padoTa Ne3 mo pa3aenam 5, 6, 7.

HNrorosas arrecranus (1uddepeHupoBaHHbIH 324€T)

6. TEMATUHYECKOE INTAHUPOBAHUE YYEBHOI'O IPEJMETA

Ne | HaumMeHOBaHMe pa3/ieJIOB M TeM BCEro | JIeKIMs | NpPaKTHYecKHe
n/n padoThI
Pa3zgesn 1. OCHOBBI CTPOEHUS BelIECTBA
1. Tema 1. CTpoeHne aTOMOB XUMHUYECKUX 2 2
3JIEMEHTOB U NPUPOJIa XUMUUECKOM CBA3H.
OcHOBHOE coJiep/KaHue.
2. Tewma 2. [lepuoanueckuii 3aK0H U TaOIUIA 2 -
J.N. Menneneena
Paznen 2. XumMuyeckue peakumu
3. Tewma 1. TUIbl XUMUYECKUX pEAKITUIl 2 2
4, Tema 2. DIEKTPOJIUTHYECKAS AUCCOIUALINS U 2 2
MOHHBII 0OMEH
Pa3nes 3. CTpoeHue U CBOIiCTBA HEOPraHUYeCKHX BelllecTB
5. Tema 1. Knaccuduxarus, HomeHKIaTypa u 2 2
CTPOCHHE HEOPTaHUYECKHX BEIIECTB
6. Tema 2. ®U3UKO-XUMUYECKHE CBOHCTBA 6 2
HEOPraHMYECKUX BEIIECTB
7. Tewma 3. Unentudukanus HEOPraHMUIESCKUX - 8
BEIIIECTB
34 16 18
Pa3nes 4. CTpoeHue U CBOIiCTBA OPraHNYecKUX BellleCTB
8. Tema 1. Knaccudukanus, ctpoeHue u 4 4
HOMEHKJIATypa OPraHMYECKUX BEIIECTB
9. Tema 2. CBoiicTBa OpraHU4eCKHX 4 6
COCIMHEHUN
10. | Tewma 3. neHTHUKAIHS OPTaHUIECKUX 4 2
BEIIIECTB, UX 3HAUCHHE U IPUMEHEHUE B
OBITOBOM U TIPOU3BOICTBEHHOW JI€ATEIHHOCTH
4eJIoBeKa
Paznen 5. Kunerudeckue u TepMOAMHAMHYECKHE 3aKOHOMEPHOCTH MPOTEKAHUSA
XHMHYECKHX peaKUHl
11. | Tema 1. CkopoCTh XUMHUECKUX PEAKIIUH. 4 4
XUMHUYECKOE PaBHOBECHE
Pa3nes 6. PacTBopbl
12. | Tewma 1. IloHsiTHE O pacTBOpax 2 -
13. | Tewma 2. MccnenoBaHue CBOWCTB pacTBOPOB - 2
Pazgean 7. Xumus B ObITY M IPOM3BOJCTBEHHOM AeSITEJIbHOCTH YeJIOBEKA
14. | Tema 1. Xumus B ObITY ¥ IPOU3BOJICTBEHHON 4 4
JeSITeITbHOCTH YeJIOBEKa
15. 44 22 22
16. | UroroBas arrectamus (quddepeHIInpoBaAHHbII 324ET)
| 78 | 38 | 40
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[Ipu peanuzanuu coaepkaHusi 0011e00pa30BaTENBHOTO YU€OHOTO MpeaMeTa
OIIB.03 Xumus B npeaenax ocoeHus: OIIOIT CIIO nHa 6a3e 0CHOBHOTO 0OIIETo

o0Opa3oBaHus ¢ MOJy4eHHeM cpesiHero oomero oopazosanus (IIIICC3):

Buj yueOHoit padoThl O0bem yacoB
O0bem 00pa3oBaTeIbHOI POrPpaMMBbl 78
O06s13aTesibHAsI ayAUTOPHAs ydeOHAasi HATPY3Ka (Bcero) 78
B TOM YHCIIE:
JIEKIIUA 38
IIPAKTUYECKUE 3aHITHS 40
nabopaTopHbIE 3aHATUS Y4eOHBIM MIIaHOM
HE MPEyCMOTPEHO
Camocmosmenvras paboma ooyuaowe2ocs Y4eOHBIM IJIaHOM
HE MPEyCMOTPEHO

IIpome:xxyTounasi arrectanusi B popme nuddepeHuaibLHOr0 3a4era

7.YYEBHO-METOANYECKOE U MATEPUAJIbBHO-TEXHUYECKOE
OBECIHHEYEHUE IMTPOI'PAMMBI YYEBHOI'O ITPEIMETA

7.1. Onucanne MaTepuaJIbHO-TeXHHUYECKOH 0a3bl, HEOOXOAUMOIT 11

OCyIeCTBJIEHHS 00Pa30BaTEJIBLHOIO Mpolecca

Ne HanMeHoBaHMe cnenHAJLHBIX TOMeEIeHU OcCHALIEHHOCTDH CHEeUAIBHBIX
- /;[ M NOMeIleHUH 1JI51 CaMOCTOATEIbHOM NnoMelleHUH U MOMelleHU’ 1151
padoThI CaMOCTOSITeIbHON padoThl

YueOHas ayauTopusd IJId MMPpOBCACHUA VYueOHas ayauTopus IJis1 MPpOBEACHU A

y4EOHBIX 3aHATHIMA: y4eOHBIX 3aHATHIA:
4140586, 1. Mocka ydeOHas
AcTpaxaHckas 001acTh, 2. Pabouee mMecTo mpernoaaBaTens
r ActpaxaHb, 3. KommuiekT yueOHoM Mebenu Ha 25 yen.
p-H JIeHHHCKUH, 4. Harnsaaeie mocobust (HaOOpBI
yi. Tatumiena, 1 18a, IAPOCTEP>KHEBBIX MOJEJIEH MONEKYI,
1 srax, 9 kopnyc, aynuropus Ne 101 MOJIETN KPUCTAJUINYECKUX PEIIETOK,
1 KOJIJICKIIMH TIPOCTHIX M CJIOXKHBIX BEIIECTB

U KOJUIEKLIUH TTOJIMMEPOB; KOJUIEKLIUS
TOPHBIX MOPOJ] U MUHEPAJIOB, Ta0bIHIIa
MenieneeBa, TabauIa pacTBOPUMOCTH,
PS1 aKTUBHOCTU METAJLIIOB)

5. IlepeHoCcHOM MyIbTUMEIUNHBII
KOMILIEKT

6. loctyn k nH(pOpMaIMOHHO-
KOMMYHUKallMOHHOU cetn «HTEepHET»

2 I[Tomemnienue i1t caMOCTOATEILHOMN IlomMmenienue qi1st caMOCTOSTEILHOM
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paboThI: paboThI:
414056, 1. KomrmutekT yueOHoM mebenu Ha S50 yer.
AcTpaxaHckasi 001acTh, 2. KommiekT yaeOHO-HarIIJHBIX TOCOOUH
r AcTpaxaHb, 3. KomnbroTeps - 8 mT.
p-H JIeHUHCKUH, 4. CrauvoHapHbIN MyJIbTUMEIUINHBIN
yi. Tatumesa, 1 18a, KOMILJIEKT
2 stax, nomenienue No 7 5. loctyn k uH()OpPMAIIMOHHO-
TEJIEeKOMMYHUKALIMOHHON CETH
«HTepueT»

7.2. Pekomenayemasi JuTeparypa
@) OCHOBHAsL yUeOHAs TUmepamypa:

1. AadunorenoBa, M. B. Xumus: ydeOHUK U TPAKTHUKYM ISl CPEITHETO
npodeccruoHanbHoro oopazosanus / . B. Audunorenora, A. B. babkos, B. A.
[TonikoB. — 2-¢ m3., ucnp. u non. — Mocksa: M3aatensctBo FOpaiit, 2022. — 291
C.

2. l'abpuensn O.C. Xumus 10 kinacc. (bazossiii yposens)/ ['abpuensu O.C.,
OctpoymoB N.I"., CnagkoB C.A.— 4-e u3z., crep. — M.: «IIpocBenienuey, 2023.
— 128 c.

3. I'abpuensn O.C. Xumus 11 knace. (bazossiit ypoBens)/ ['abpuensa O.C.,
OctpoymoB N.I"., CnagkoB C.A.— 4-e u3z., crep. — M.: «lIpocBenienuey, 2023.
— 128 c.

4. Huxonbckuii, A. b. Xumus: y4yeOHMK W TPAKTUKYM JJI1 CPEIAHETO

npodeccuonanbHoro oopazosanusi / A. b. Hukonsckuii, A. B. CyBopos.

2-€ U311,
nepepad. u gon. — Mocksa: U3partensctBo FOpaiit, 2022. — 507 c.

5. Hleromuxuna, H. A. OOmas xumusi: yueOnuk s CIIO / H. A.

[lleromuxuna, JI. B. MunaeBckas. — Cankr-IletepOypr: Jlans, 2021. — 164 c.
0) OonoHumenvHas y4eoHas 1iumepamypa.

1. baunos, JI. H. Xumus: yuebnuk nius CIIO / JI. H. biunos, U. JL
[lepdunona, T. B. CokonoBa. — 2-¢ uzn., crep. — Cankr-IletepOypr: Jlans, 2021.
— 260 c¢. — ISBN 978-5-8114-7904-7. — Texct: »nexTpoHHBIN // JlaHb:
3JIEKTPOHHO-OnOmoTeunas cucrema. — URL: https://e.lanbook.com/book/167183

(mata oopamenus: 14.10.2022). — Pexxum noctyma
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2. T'abpuensa, O. C., JIsicoBa, I'. I'. Xumus: kHUra AJI1 MPENoaBaTes:
yueb.-metoa. mocobue. — M. Akanemus, 2012. - 332 c.

3. 'abpuensan O.C. Xumus: yuel. mist cTya. npod. yueb. 3asenennii / O.C.
[Mabpuensn, U.I'. OctpoymoB. — M., 2016.- 256 c.

4. I'ycena, E. B. Xumus qis CIIO: yaebHo-MeTonuueckoe nocooue / E. B.
['yceBa, M. P. 3uranmmuna, [/{. . KynukoBa. — Kazans: KHUTY, 2019. — 168 c.
— ISBN 978-5-7882-2792-4. — Texkct: anexkTpoHHbldd // JlaHb: 3JI€KTpOHHO-
oubnuoreunass cucrema. — URL: https://e.lanbook.com/book/196096 (nara
obOpamenwus: 14.10.2022). — Pexxum noctymna

5. Kamyctuna A. A., Xanpuenko M. I'., JlubanoB B. B. OO6mas u
Heopranunyeckas xumusd. [Ipaktukym / A. A. Kanycruna, U. I'. Xanbuenko, B.B.
JIn6anoB — Cankrt-IlerepOypr: Jlans, 2020. — 152 c.

6. UepnukoBa H. 0., MemepskoBa E. B. Pemaem 3amaun mo Xxumuu
camocToaTensHO: yueobnoe nmocooue / H. FO. Uepnukona, E. B. MemepsakoBa —
Cankrt-IletepOypr: Jlansb, 2022. — 328 c.

8) UHMeEpPHem-pecypcyl:
1. hvsh.ru — Xypuan «Xumus B IKOJIE».
2. https://postnauka.ru/themes/chemistry — nekuuu 1Mo XMMHUH Ha caiTe

[ToctHayka. http://gotourl.ru/4780 (http://elementy.ru/) HayuHo-niomynspHbIit

MPOEKT «NeMEHTHI O0NbIION HayKn» ((pU3HMKa, XUMUsS, MATEMaTHUKa, aCTPOHOMMUS,
HAyKH O XKU3HM, Hayku o 3emuie). HoBocTH Hayku, KHUTM, Hay4YHO-TIOMYJIPHBIC
CTaThH, JIEKIINH, SHUUKIONEIUH.

3. http://gotourl.ru/4792 (http://periodictable.ru/) Pycckosi3bIuHbIi caiiT o

CBOMCTBAaX XMMHUUYECKHUX DJICMCHTOB.

4. http://www.xumuk.ru CalT 0 XHMHH: KJIaCCHYCCKHUEC YYCOHUKH,

CIIPAaBOYHUKH, SHIMKIIONEANHN, IIOUCK OPTaHUYECKUX U HEOPTAHUYECKUX PEAKIIUK,
COCTaBJICHUE YPABHEHUN pPEaKIUH.
8. OCOBEHHOCTH OPTAHU3AIINN OBYUYEHUS JAJIs1 UHBAJIU/1OB
N JINl C OTPAHUYEHHBIMUA BO3SMOXKHOCTAMHA 310POBbSA
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I[HH 06yan0mec>1 N3 YHCJla HWHBAJIWJIAOB W JIMI C OI'PaHUYCHHBIMUA

BO3MOXHOCTAMU 3J0pOBbsi Ha OCHOBAHWN IIMCBMCHHOI'O 3asiBJICHHA y‘—IC6HBIfI

npeamet OI1B.03 Xumus peanuzyercsi ¢ y4eToM 0COOEHHOCTEN ICUX0(PU3NIECKOTO

pa3sBUTHA, MHAWBUAYAJIbHBIX BO3MOKHOCTEH M COCTOSIHUS 310POBbA.

9. KOHTPOJIb 1 OINEHKA PE3YJIbTATOB OCBOEHUA YYEBHOI'O

ITPEIMETA OVYIIL.07 XUMUA

9.1. Kpurtepuu o1ieHKH 3HAHUI
Kputepuu onieHnBaHUS yCTHOTO OTBETA:

Iloporu oneHok

BapuaHTbl napamMeTpoB

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO

CryneHt o0OHapyKUBaeT HEe3HaHUE Ooub1eit Y4acTH
COOTBETCTBYIOIIETO BOIIPOCA, JOMYCKAET OMMUOKH B (POPMYINPOBKE
OTIpEJICTICHNH W MPaBUJI, HCKAXKAIOIINE X CMBICH, OECIOPSI0YHO U
HEYBEPEHHO M3JIaraeT MaTepuall.

Y 10BIETBOPUTEILHO

CryneHT 0OHapyKUBaeT 3HAHWE U IOHUMaHHE OCHOBHBIX IIOJIOKEHUHN
JJAHHOW TEMBbI, HOT M3JlaraeT MarepuaJl HENOJHO M JIOIyCKaeT
HETOYHOCTH B ONPECTICHUH MOHITUH WK (HOPMYTUPOBKE IPABUIT; HE
yMeeT JOCTAaTOYHO TINIYOOKO M J0Ka3aTelbHO OOOCHOBaTh CBOU
CY)KJICHHsI W TIPUBECTH CBOM IIPUMEpPBI, H3JIaraeT Marepuas
HEMOCIIE0BATENbHO U JIOMYCKAET OUIMOKH B SI3BIKOBOM O(hOpPMIICHUU
M3JIaraeMoro.

Xopo1io

CTyneHT 1aeT OTBET, yIOBJIECTBOPSIONINI TEM ke TpeOOBaHUIM, YTO
U JUIS1 OIICHKU «OTJIMYHOY», HO JOIMYyCKaeT 1—2 ommubKu, KOTOphIe caM
)K€ UCIPaBJIseT, M 1—2 HejoveTa B MOCIeA0BATEILHOCTH U SI3bIKOBOM
0(hOPMIIEHUH H3JIaraeMoro.

OTJIINYHO

CryneHT MOJHO W3JaraeT MaTepuan (OTBEYaeT Ha BOINPOC), JaeT
IIPaBWJIbHOE ONpEJEICHNE OCHOBHBIX TMOHATHI; OOHapyKuUBaeT
NIOHMMaHWe MaTepuajlia, MOXeT OOOCHOBaTb CBOM CYXKJIEHHUS,
MPUMEHUTD 3HAHUS HA MPAKTUKE, IPUBECTH HEOOXOAUMBIE IPUMEPDI
HE TOJIBKO M3 Y4eOHHMKA, HO M CaMOCTOSATEIBHO COCTaBJIECHHBIE;
u3j1araeT MaTepuall MocJIeq0BaTeNIbHO U JIOTHYHO.

Kpurepuu o1ieHKu KOHTPOJIBHOM pabOThI, TECTUPOBAHUS

e Ormenka "5" craButcs 3a 86-100% mpaBUIIBHO BBITTOJTHEHHBIX 33 JaHUMA

e Ormenka "4" craButcs 3a 61 - 85% NpaBUIIBHO BBIITOJTHEHHBIX 3aJaHUIA

e Ormenka "3" craBurcs 3a 50-60% npaBuIbHO BHITIOJIHCHHBIX 3aTaHUI

e QOmuenka "2" cTaBUTCA, €CJIM TPABWIHHO BBINIOJHEHO MeHee 50% 3amanui

9.2. OueHouHbIE CpeACTBA JJIsl IPOBEACHUS MPOMEXKYTOUHON aTTeCTAIIMU

3Hanus

JInunnle KayecTBa
o0yuyawuerocst

Ymenus IIpakTH4ecknid

ONbIT (BJIAJETH)
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- XUMHYECKYIO
CUMBOJIMKY:  3HAKH
XUMHUYCCKUX

3JIEMEHTOB, (OPMYIIBI
XHMUYCCKHUX BEIICCTB
Hu ypaBHEHUS
XAUMUYCCKHUX
peaKkuuid.

- Baxneimme
TOHSATHUS XHMHH:
XUMHYECKHI
9JIEMEHT,
MOJICKYJIa,
OTHOCHUTEILHBIC
aToMHas Hu
MOJIEKYJIIpHAas
MacCHI,
XAMUYECKast
BEILIECTBO,
KJIacCU(PUKALIHS
BCILIECTB,
MOJISIpHAst Mmacca,
MOJISIDHBIH ~ 00BbeM,
XUMUYECKas peaKIus,
KJIacCU(pUKALIHA
peakuui, JIEKTPOIIUT
Hu HE3JICKTPOJIUT,
AIEKTPOJIUTUYECKAS
JICCOIAIINS,
OKHCJIUTENb U
BOCCTaHOBHUTEIIb,
OKHCJICHHE i
BOCCTaHOBJICHHE.

- OCHOBHBIE 3aKOHBI
XUMHUU: COXpaHEHUs
MacChl BENIECTB U
SHEPTHUH,
IMOCTOSTHCTBA COCTABA,
MIEPUONYECKUI
3aKOH; 3aKOH
ABorajpo, 3aKOH
T'ecca, XmMHMYECKOTO
ctpoenus bytneposa.
- OCHOBHBIE KJIACCBI
HEOPraHUYeCcKUX U
OpTraHUYECKUX
COCNUHEHHMH U uX
XAMUYECKHE
CBOICTBA.

aToM,

HOH,
CBSI3b,

MOJIb,

- Ha3zniBats:
XUMHYECKUE
AJIEMEHTHI,
COCIMHEHUS
M3YYEHHBIX KJIACCOB.
- OOBACHSATS:
¢u3nveckuil  CMBICI
aTOMHOTO
(mopsaKOBOrO)
HOMEpa XMMHUYECKOTO
JJIeMEeHTa, HOMEPOB
TPYIIbI U IEPUOAA, K
KOTOPBIM  3JIEMEHT
MIPUHAJIC)KUT B
[Tepuoanueckoit
CHCTEME . n.
Menneneena;
3aKOHOMEPHOCTH
W3MEHEHHUSI CBOMCTB
AJIEMEHTOB B
npeaenax MaJIbIX
MEPUOJIOB U TJIABHBIX

MNOATPYIIIL; CYILIHOCTb

peakuui HOHHOTO
oOMeHa.

- XapakTepusoBarh:
XUMHUYECKHE
AJIIEMEHTBI (ot
BOZIOpOZA bi (0]

KaJblUsl) Ha OCHOBE
NX TIOJOXEHUSI B
[Tepuoanueckoit
CHCTEME . n.
Menpeneena u
0coOeHHOCTEH
CTPOCHHUSI UX aTOMOB;
CBSI3b MEXIY
COCTaBOM, CTPOCHUEM
u CBOMCTBaAMH
BEIICCTB;
XHUMHYECKHE
CBOMCTBAa OCHOBHBIX
KJ1acCOB
HEOPTaHUYECKHUX
BCIICCTB.

- OnpenensaTe: coCTaB

BEIIECTB 1O  HX
dbopmynam,
MIPUHAIJICKHOCTD
BEIIECTB K
oTnpeeIEHHOMY

KJIACCYy COEJIMHEHUH,

- Hcnonk3oBaTth

puoOpeTeHHbIE
3HaHUS U YMEHUS B
MPaKTUYECKOU
JIeATETbHOCTH u

HOBCG,Z[HCBHOﬁ KHU3HU
JJIAC

- 0€e3011acHOTO
oOparieHus C
BEIIIECTBAMH u
MaTepuaIamMH,

- JKOJIOTHYECKH
IPaMOTHOTO
ITOBEICHUS B

OKpYXarollleH cpeje,
- OLIGHKU BIIASHUSA
XUMHUYECKOTO
3arpsi3HEHUs
OKPY’KaroIllel cpebl
Ha OpraHu3M
YeJI0BEeKa,

- KPUTHYECKOU
OILICHKU HH(pOpManuu
0 BELIECTBAX,
HCIIOJIb3YEMBIX B
OBITY,

- PUTOTOBJICHUS
pacTBOpPOB 3aJaHHOM
KOHILICHTpALUU

- HcnbIThIBATH
YyBCTBO TOPIOCTU H
YBOXCHHUSI K UCTOPHH
U JOCTHUKEHUSIM
OTEYECTBEHHOMN
XUMHYECKON HAYKH;

- XUMHUYECKH
rpaMOTHOE
MOBE/ICHUE B
npodeccuoHaTbHON
NESTCIIbHOCTH H B
OBITY ITpH OOpaIeHU N
c XUMHUYCCKHUMH
BEIIECTBaMH,
MaTepuagaMu u
IpOLIECCaMH;

- TOTOBHOCTh K
IPOJOKCHUTO
oOpaszoBaHHs u
TIOBBIICHHSI
KBaTH(UKALTTH B
n30paHHOI
npodecCuoHaNbHOM
NeSATSIIEHOCTH u
00BEKTUBHOE
OCO3HaHUE
XUMHYECKHX
KOMIICTCHIIUH B 3TOM,;
- yYMEHHE
WCITOJIb30BaTh
JOCTUKEHUS
COBPEMEHHOMN
XUMHYECKON HAyKH U
XUMHYECKHIX
TEXHOJIOTUI
MTOBBIIICHUS
COOCTBEHHOTO
WHTEJUIEKTYaJIbHOTO
pa3BUTHUSA B
BBIOpaHHOM
npodecCuoHaTbHOM
NESATCIILHOCTH.

pomu

JJIA
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THUIIBI XUMHUYCCKUX

peakuuid,

BAJICHTHOCTb 58
CTENEHb OKHCJICHMS
3JIEMCHTA B

COEIMHEHHUAX,  THII
XUMHUYCCKOH CBS3H B
COEIMHEHMAX,
BO3MOXKHOCTB
MPOTEKAHUS PEAKIUI
HOHHOI0 OOMEHa.

- CocCTaBNATh:
bopmyIb
HEOPTraHUYECKHUX
COCIUHCHHI
M3YYEHHBIX KJIACCOB;
CXEMBI CTPOCHUS
aToMoB mnepBbix 20
sanementoB IIC 1. U.
Menneneena;
ypaBHEHUSA
XHUMUYECKHX
peaKIuu.

- Breraucnars:
MacCOBYIO JIOTIIO
XHMUYECKOTO
JJeMeHTa o
bopmyre
COEIMHEHMNS;
MacCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE;
KOJIMYECTBO
BEIECTBA, 00BEM HIIH
Maccy 1Mo KOJIUYECTBY
BEIIECTBa,  00BEMY
WJTM MacCe peareHToB,
58105 MPOJYKTOB
peakuuu; TEIIOBOM
s deKT peakiuu.
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