Paccmotpeno
Ha 3acenanuu [1IMO
vyuTesied eCTeCTBEHHO-
\VATEeMaTUYECKOTO LMKIIA
[TpoToxon No ]
26n»aprycta 2023 r.
Pykgpoautens LLIMO

Z_ | Anbmykaesa [".JO./

CornacoBano YrBepxaaro

Ha 3acenanui MC 1Kosbl 4 _(g’;opgqgonm

ITpotoxon Ne 1 1))/ ajtaxXiman P.H./

oT « 26 »aBrycta 2023 1. Bif ,“e 0B ﬂeﬁcfﬁge

SamecTuTens qupektopa o YP [ ripukasom Ne 179 «OJ1 »
&

/; / Jatemosa JLP./ {01k 28 »aBrycrz;i;ZéQQB; r.

s %

PABOYAS TPOI'PAMMA

M0 XUMHH

YVUHTeIs MyHHIIUNIAJIbHOT0 0I01KETHOT0
001e00pa3oBaTEeJbHOI0 YUPEeKICHHS
N:x-bodbHHCKO cpeaHeii 001eo00pa3oBaTE/bHOM IIKOJIbI
nvenn bparbeB Byou Arpbi3cKoro MyHHIHMIIAILHOIO paiioHa

Pecny0siuku Taraperan

JlarsimoBoii JIlnauu PacujibeBHbBI

11 kaace

[Ipunsito Ha 3ace1aHuU
MeJaroruyeckoro coBera
npoTokon Nel

oT «28» aBrycra 2023 r.

2023-2024 y4yeOHbIH 1ox



IlnanupyemMble pe3yJbTaThl
B pe3yabTare u3yueHusi JAHHOIO NPeIMeTa HA YPOBHE CpelHero 001ero o0pa3oBaHusi:
BbinycKHUK Ha 0230BOM YPOBHE HAYUYMTCS:

—  pacKpbIBaTh Ha MpUMEpax PoJib XUMHUH B (POPMUPOBAHUN COBPEMEHHON HAyYHOU KapTUHBI MHpa U
B MMPAKTHYECKOM EATEIILHOCTH YEJIOBEKa;

—  JIMOHCTPHpPOBAaTh Ha MPUMEpPAX B3AMUMOCBSI3b MEXKIY XHUMHEH M JPYTUMH €CTECTBEHHBIMHU
HayKaMH;

—  pacKpbIBaTh Ha IIpUMEpax MOJOKEHUs TEOPUU XUMHUeCcKoro cTtpoenus A.M. bytieposa;

— mnoHumarh ¢usmdeckuid cmbichn [lepuogmveckoro 3akona J[.M. MenaeneeBa m Ha €ro OCHOBE
OOBSCHITh 3aBUCHUMOCTb CBOMCTB XHMHYECKHX DJJIEMEHTOB W OOpa30BaHHBIX MMM BEIIECTB OT
3JIEKTPOHHOT'O CTPOEHUSI aTOMOB;

—  OOBACHATH MPUYMHBI MHOTOOOpA3Hs BEIIECTB Ha OCHOBE OOIMMX MPEICTaBICHUA 00 UX COCTaBe U
CTPOCHUU;

— TOPUMEHSTh TMpaBWiIa CHUCTEMaTHYECKOH MEXKJIYHApOJHONH HOMEHKIATyphl Kak CpelacTBa
pa3IYeHUs U WICHTU(UKAIIMK BEIIECTB 110 UX COCTABY M CTPOCHUIO;

—  COCTaBIISITh MOJIEKYJSPHBIE M CTPYKTYpHbIE (DOpMYJBI OpraHMYeCKUX BEUIECTB KaK HOCUTENeH
nH(OpPMAMM O CTPOSHUHM BEIIECTBA, €r0 CBOWCTBAX W INMPHUHAMICIKHOCTH K ONPEICICHHOMY KJIaccy
COCITMHEHHUI;

—  XapaKTepU30BaTh OPraHWYECKHUE BELIECTBA IO COCTAaBYy, CTPOCHUIO U CBOMCTBAM, YCTaHABIIUBATh
MIPUYHUHHO-CJIEICTBEHHBIE CBSI3U MEX]y TaHHBIMU XapaKTEPUCTUKAMU BEIIECTBA;

—  NPUBOJUTH MPUMEPHI XUMUUYECKUX PEAKIUH, PACKPBHIBAIOIINX XapaKTEPHbIE CBONCTBA THUITUYHBIX
MPEACTABUTENCH KJIACCOB OPTaHMYECKUX BEIIECTB C IIEJIbI0 MX MJICHTU(PHKAIUKU M OOBSICHEHHS 00J1acTH
MIPUMEHEHUS;

—  MPOTHO3UPOBATh BO3MOXHOCTH INMPOTEKAHWUS XMUMHUYCCKHX PEaKIMii Ha OCHOBE 3HAHMH O THUIIAX
XUMHUYECKOH CBS3U B MOJIEKYJIaX PEAreHTOB U UX PEAKIIMOHHOW CIIOCOOHOCTH;

—  HUCIOJB30BaTh 3HAHUS O COCTaBEe, CTPOCHUU U XUMHUYECKHX CBOMCTBaX BEIIECTB IS O€30MacHOTO
MIPUMEHEHUSI B MPAKTHYECKOU ESITEIbHOCTH;

— TPUBOJIUTH TPUMEPHI MPAKTUYECKOTO HCIOJIb30BaHUSA MPOAYKTOB TepepaboTKu HePTH U
MPUPOJTHOTO Ta3a, BBICOKOMOJEKYJISIPHBIX COCIUHEHHM (MOJMMATHICHA, CHUHTETHYECKOTO Kaydyka,
aIleTaTHOTO BOJIOKHA);

—  TMPOBOAUTH OMBITHI IO PACIIO3HABAHUIO OPTaHUYECKUX BEIIECTB: TITUIEPUHA, YKCYCHOU KUCIIOTHI,
HeMpeeIbHBIX KUPOB, TTIOKO3bI, KpaxMmala, OEKOB — B COCTaBE MUIIEBBIX MPOIYKTOB U KOCMETHUECKUX
CPEJICTB;

— BIaAeTh TMpaBWIAMH M TMpUeMaMH Oe30mMacHOil padoThl € XMMHUYECKHMHU BEIIECTBAMH U
71a0b0paTOpPHBIM 000PYIOBAaHUEM;

—  YCTaHaBIMBATh 3aBUCUMOCTb CKOPOCTH XHMHMUYECKOW pEaKIUU W CMELIEHUS XUMHYECKOro
paBHOBECHSI OT PA3IUYHBIX (DAKTOPOB C TIIENBIO OMPEACIICHUS ONTHMAIBHBIX YCIOBHM TPOTEKaHUS
XUMHUYECKUX MPOLIECCOB;

—  MPUBOJUTH MPUMEPHI THAPOJIH3A COJICH B MIOBCETHEBHOM KU3HH YETIOBEKA,

—  NPUBOJUTH MIPUMEPBI OKHCJIMTEIILHO-BOCCTAHOBUTEIILHBIX peakiuit B pUpPOJIE,
MIPOM3BOJICTBEHHBIX MPOIECCaX M KU3HEACITEIHPHOCTA OPTaHU3MOB;

—  TPHUBOJIUTH MPHUMEPHl XUMUYECKUX PEAKIMH, pPAaCKPBIBAIOIIUX OOIMe XUMHYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — METAJIJIOB M HEMETAIIIOB;

— TPOBOAWTH pacyeThl Ha HAXOXKJIEHUE MOJEKYISPHOW (OpMyIbl YIIEeBOAOPOJA MO MPOAYKTaM
CrOpaHus U 10 €r0 OTHOCUTEIBHON TUIOTHOCTH M MaCCOBBIM JIOJISIM JIEMEHTOB, BXOJISIIIUX B €r0 COCTaB;

—  BIAJETh MpaBUIaMH 0E30MMACHOTO OOpAIICHUS C €AKUMU, TOPIOYMMH ¥ TOKCHYHBIMH BEIIECTBAMH,
cpencTBamMu OBITOBON XMMHUH;

—  OCYIIECTBIISAITh TOWUCK XHMHYECKONW wWH(pOpManmuu TO HA3BaHUAM, HACHTU(UKATOPAM,
CTPYKTYPHBIM (pOpMYyIiamM BEIIECTB;

— KPUTHYECKH OIICHMBATh W HMHTEPIPETUPOBATH XMUMHUYECKYI0 HH(POPMAIUIO, COICPKAIIYIOCS B
COOOMICHUAX CpEeACTB MaccoBoi mHpopmaiuu, pecypcax MHTepHETa, HaydHO-TIONMYJSPHBIX CTAThAX C
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TOYKH 3PEHUSI E€CTECTBEHHO-HAYYHOH KOPPEKTHOCTH B IENSAX BBISBICHHS OIMMOOYHBIX CYXICHHHA H
(dbopMupoBaHUsS COOCTBEHHOU MO3HUIINY;

— TPEACTaBJIATh WYTH pEIICHUS TJI00aNbHBIX MPOOJIEM, CTOSIIMX Tepel YeJIOBEYECTBOM:
IKOJIOTHUECKUX, SHEPTETUUECKHX, CBIPhEBBIX, H POJIb XUMHUHU B PEIICHUU 3TUX MPOOIEM.

BbinyckHUK HA 6230BOM YPOBHE MOJIYYHT BO3MOKHOCTh HAYUYHThCS:

—  WIIIOCMPUpO8ams HA NPUMEPAx CMAHOBLEHUe U IGOJIOYUID OPSAHUYECKOU XUMUU KAK HAYKU HA
PA3UYHBIX UCOPUYECKUX IMANAX ee pa3eumusi;

—  UCNONb306aMb  MemoObl  HAYYHO2O0 NO3HAHUSL NPU  GbINOJIHEHUU NPOEKMO8 U  YYeOHO-
UCCe008AMENbCKUX 3A0aU NO U3VUEHUIO C8OUCME, CNOCOD08 NOLYYEHUsI U PACNO3HABAHUSL OP2AHUYECKUX
geuyecms;

—  00BACHAMb NPUpPoOOy U CHOCOOBI 00PA30BAHUSA XUMUYECKOU CBA3U. KOBANEHMHOU (NOAAPHOL,
HENONAPHON), UOHHOU, MEeMALIUYECKOU, 8000POOHOU — C Yelblo ONpeoeNeHUsi XUMUYECKOU aKMUBHOCMU
geuyecms;

—  YCMAHABIUBAMb 2eHEMUUECKYI0 C853b MENHCOY KIACCAMU OP2AHUYECKUX 8euecma OJisl 0O0CHOBAHUSL
NPUHYUNUATLHOU B03MONCHOCIU NOJLYYEeHUSL OP2AHUYECKUX COCOUHEHU 3A0AHHO20 COCABA U CMPOEHUS;

—  YCMAHABIU8AMb 63AUMOCEA3U MeHCOYy (Qakmamu u meopuetl, NPUYUHOU U Cle0Cmeuem npu
aHanuze npoOIeMHBIX cumyayuil U 060CHOBAHUU NPUHUMAEMBIX PeUleHULl HAd OCHO8E XUMUYECKUX 3HAHULL.

JleaTenbHOCTh y4uTesls B OOY4EeHMHM XUMHMM B CpeJHEH WIKOoJe J0JDKHA ObITh HallpaBiieHa Ha
JOCTHKEHHE 00YUYaIOIIUMUCS CIEAYIOIUX JIUYHOCHIHBIX Pe3YibInamog:

- B LIEHHOCTHO-OPHEHTAI[MOHHOU cepe - ocosHanue POCCUMCKON TIpakJaHCKOW HMJIEHTUYHOCTH,
aTPUOTU3MA, UYBCTBA FOPJIOCTH 32 POCCUNCKYI0 XMMHUYECKYIO HAYKY;

- B TpyIoBOil ctepe — comosHocmb K OCO3HAaHHOMY BBIOOpY najibHeWIIed oOpa3oBaTeIbHOMN
TPAeKTOPHUU B BBICLICH LIKOJIE, I/I€ XUMHUS SIBISIETCS TPO(UINPYIOMIEH JUCITUILINHOM;

- B I[IO3HABaTelIbHON (KOTHUTHUBHOW, WHTEIUIEKTyaJbHON) cdepe — ymeHue YNpaBisATh CBOEH
MIO3HABATENBHON JIEATEIBHOCTBIO, 20MOGHOCMb W CHOCOOHOCMb K OOpa30BaHUIO, B TOM UHUCIIE
caM0o00pa3oBaHMIO, HAa TMPOTSIKEHWU BCEH  KHU3HU; CO3HATENBHOE OTHOULIEHHWE K HENpephIBHOMY
00pa30BaHMIO KaK YCIIOBHUIO YCIEITHON MPO(PECCHOHANBHOM U O0IIECTBEHHOH IeATEIbHOCTH,

- B cpepe cOepexxeHus 3A0pOBbsl — NpuHAmMuUe U peanru3ayus IeHHOCTEH 310pOBOro M 0e301acHOro
oOpa3a XKU3HHU, Henpusmue BPEIHBIX NPUBBIYEK (KypeHHUs, YNOTpeOJIeHUs aJIKOorojsi, HapKOTHKOB) Ha
OCHOBE 3HAaHUH O CBOICTBAaX HApPKOJOTMYECKUX U HAPKOTUYECKUX BELIECTB.

Memanpeomemmnoie pe3yibmamul 0C60€HUS GbINYCKHUKAMU CPEOHEll WKOIbL KyPCa XUMUU:

- UCNONb306aHUe YMEHUN W HaBBIKOB pAa3jMYHBIX BUIOB IIO3HABATEIIBHOM [EATEIBHOCTH,
MPUMEHEHHE OCHOBHBIX METO/J0B TO3HaHMS (CHUCTEMHO-MH(GOPMAIMOHHBIN aHaiu3, HaOJo/IeHue,
U3MEpPEHHUE, IPOBEIECHUE DKCIEPUMEHTA, MOJEIMPOBAHHUE, WCCIEN0BATENbCKAsl JEATENbHOCTD) IS
M3YYEHHUS Pa3INYHbIX CTOPOH OKPYKaroIIen JeCTBUTETbHOCTH;

- @l1adeHue OCHOBHBIMU WHTEJUIEKTYaJbHBIMHU OIEPALUsSMHU: (OPMYIMPOBKA THIIOTE3bl, aHAU3 U
CUHTE3, CPAaBHEHHUE U CHCTEMAaTH3aIHs, BbISBIIEHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3€H U MOMCK aHAJIOIOB;

- no3HaHue 0ObEKTOB OKPYKAIOLIET0 MUPA OT OOLIETO Yepe3 0COOEHHOE K €IMHUYHOMY;

- YMeHue TeHepUPOBATh UJIEU U ONPEAEIATh CPEACTBA, HEOOXOAUMBIE ISl UX pealln3alui;

- YMeHue ONPEAETATh LENU W 33Ja4M JESITEeIbHOCTH, BBIOMpPATh CPEICTBA pealu3alii LEIu U
MIPUMEHSTh UX Ha MMPaKTHKE;

- UCNONIb306aHUe PABTNYHBIX UCTOYHUKOB ISl MOJYYeHUs XMMHMUYECKOW MH(pOpPMaluu, TOHUMaHUE
3aBHCHMOCTH COZepaHus U (pOpMbI Ipe/ICTaBIeHNUs HHDOPMALIUU OT LieJe KOMMYHUKALUY U aJipecara;

- YMeHue TIPOIYKTUBHO OOLIAThCA M B3aWMOJICHCTBOBATh B IPOLIECCE COBMECTHOM IEsTEIbHOCTH,
YUUTBIBATh MMO3ULUH IPYTUX YYACTHUKOB AEATENBHOCTH, 3 ()EKTUBHO pa3periaT KOH(DIUKTHI;

- 2omosHocmb WM CIOCOOHOCTb K  CaMOCTOSTENbHOM  MH(OPMAIOHHO-II03HABATEILHOM
NeSTeNbHOCTH, BKIIIOYasi YMEHHE OPUEHTHPOBATHCS B Pa3IMUHBIX MCTOUHUKAX MH(DOpMAIUK, KPUTHUECKU
OLIEHUBATh U MHTEPIIPETUPOBATH HH(OPMAIIHIO, TOTYyJaeMYIO U3 Pa3IMYHbIX HCTOYHHUKOB;



- YMeHue NCTOIb30BaTh CPeACTBA MH(GOPMALMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH (nanee —
HKT) B pemeHUM KOTHUTUBHBIX, KOMMYHUKAaTHUBHBIX M OpPTaHM3ALMOHHBIX 3a7ad C COOJIOACHUEM
TpeOOBaHUN SPrOHOMHMKHM, TEXHMKH OE€30IacHOCTH, THTHEHBI, pecypcocOepekeHus, MpPaBOBbIX U
ATHYECKUX HOPM, HOPM HH(POPMALIMOHHOM 0€301acHOCTH;

- 81adeHue A3BIKOBBIMU CPEJICTBAMHU, B TOM YHCIIE U SI3bIKOM XUMHH, - YMEHUE SICHO, JIOTUYHO U
TOYHO HM3JIaraTh CBOIO TOYKY 3PEHHMS, MCIIOJIB30BaTh aJEKBAaTHBIC SI3BIKOBBIE CPEACTBA, B TOM 4YHCIE U
CUMBOJIbHBIE (XMMHUYECKHE 3HAKH, (DOPMYJIBI U YPABHEHHUS).

Ilpeomemuvimu pesynomamamu W3y49eHUsT XUMUU Ha 0a30BOM YpOBHE Ha CTYIEHH CPEIHEro
o011ero o0pa3oBaHuUs SBISIOTCA:

1) B mo3HaBaTeabHOM cdepe:

- 3Hanue (IOHUMAHUE) U3YUEHHBIX NOHAMUU, 3AKOHO8 U Meopull,

- YMeHue OINUCHIBATh JEMOHCTPALIMOHHBIE U CaMOCTOSITEIBHO IPOBEIECHHBIE 3KCIEPUMEHTHI,
HCIOJIB3YS /JIs1 3TOI'O €CTECTBEHHBIN (PYCCKUM, POJHOM) A3BIK U A3bIK XUMUH;

- yMeHue KIacCu(UIUpPOBaTh XUMUUYECKHE IIEMEHTBI, POCThIE U CIOXHBIC BEIIECTBA, B TOM YHCIIE
Y OPraHUYECKUE COCTMHEHHS, XUMUYECKHE PEaKIIUH 10 pa3HbIM OCHOBAHUSIM;

- YMeHue XapaKTepHU30BaTh W3YYCHHBIC KJIACCHI HEOPraHMYECKHX M OPraHMYeCKHX COCTUHEHUH,
XUMHAYECKHE PEAKIINH;

- 20MOBHOCMb TIPOBOJUTH XMMHUYECKUH OKCHEPUMEHT, HAOJII0aTh 3a €ro MpPOTEKaHHEM,
(bUKCHUPOBATh PE3YIBTATHI CAMOCTOSTEIIEHOTO U IEMOHCTPUPYEMOTO SKCIIEPIMEHTA U JIeTIaTh BHIBOJIBL;

- ymeHue POpMyIUPOBATH XUMUYECKHE 3aKOHOMEPHOCTH, IPOrHO3UPOBATH CBOMCTBA HEM3YUEHHBIX
BEIIECTB 110 aHAJOTHH CO CBOMCTBAMH M3YYCHHBIX;

- NOucKk WVCTOYHHKOB XMMHYECKOH uHoOpManuu, HoilydyeHue HeoOXoaumon wuHpopmanuu, ee
aHaJN3, U3TOTOBJICHUE XMMHYECKOTO HHPOPMALIMOHHOTO MPOAYKTA M €r0 TMPe3eHTAIINS;

- 1a0eHue 00s3aTebHBIMU CIIPABOYHBIMU MaTepuanamu: [lepuoanyeckoil cucTeMoil XMMHYECKHX
anemenToB Jl. 1. MenneneeBa, Talnuieil pacTBOPUMOCTH, SJIEKTPOXUMHUECKUM PsIOM HaNpsKEHUI
METAJUIOB, PSAOM 3JIEKTPOOTPULIATENIBHOCTH — JJIsl XapaKTEPUCTUKU CTPOEHHUs, COCTaBa U CBOMCTB aTOMOB
XUMHUYECKUX 351eMeHTOB -1V nmeprooB 1 00pa30BaHHBIX UMH MPOCTHIX U CIIOKHBIX BEILIECTB;

- ycmawnoseenue 3aBUCUMOCTH CBOMCTB U MPUMEHEHUS BaXKHEHIIMX OPraHUYeCKUX COETMHEHHUH OT
X XUMHYECKOTO CTPOCHHS, B TOM YHCIIE U OOYCIIOBJICHHBIX XapaKTEPOM ITOTO CTPOCHUS (TIpeneNbHbIM
WIN HeTIpe/IebHbIM) U HaTMUUEeM (DYHKIIMOHAIBHBIX TPYIIIL,;

- MOOenuposanue MOJIEKYI BAXHEUITNX HEOPTAaHUIECKUX M OPTraHUYECKHUX BEIECTB;

- NOHUMAaHUue XUMUYECKON KapTHHBI MUpPA KaK HEOThEMJIEMON YacTH 1EJIOCTHON HAayYHON KapTHHBI
MUDA;

2) B IICHHOCTHO-OPHUEHTALIMOHHOM chepe — aHaIM3 U OLIeHKA MOCIEeICTBUH I OKpY>KaroLIel cpeibl
OBITOBOM M MPOW3BOJICTBEHHOM JCSITEIPHOCTH YEJIOBEKA, CBS3AaHHOM C MPOU3BOJCTBOM U MEpepadOTKOM
BOKHEUIINX XUMHUECKUX MPOTYKTOB;

3) B TpynoBoi chepe — nposedenue XUMUIECKOTO IKCIIEPUMEHTA; pa3eumile HABBIKOB y4eOHOM,
MIPOEKTHO-UCCIIEeI0BATENbCKON, TBOPUECKOM esTeIbHOCTH IIPU BBHIOJHEHUH WHUBHIYyaIbHOTO MPOEKTa
10 XMMUH;

4) B cdepe 310poBOro o0paza KHU3HH — cobniodeHue TIpaBUI O€30IacHOTO OOpalleHus: C
BEIIECTBAMH, MaTepHaIaMi ¥ XUMUYECKHMH MPOIECCAMHU; OKAa3aHWE TEePBOM IMTOMOIIN TPU OTPABJICHUSX,
0KOTax M JIPyTUX TpaBMax, CBSA3aHHBIX C BEIIECTBAMH U JIAOOPATOPHBIM 00OPYIOBAHUEM.

JlaHHBIN 5IEKTUBHBIM Kypc NpelHa3HadeH s ydammxcs 11 kjacca, M3ydaronux XUMHUIO Ha
6a3oBom ypoBHe. Kypc paccuntan Ha 102 gaca, BKIIFOYAET Takxke 2 —yr0 9acTh (MoArotoBky k EI'D).
I1o oxoHUaHUN KypcCa ACATCIbHOCTD YUAallIUXCA OLICHUBACTCA B BUAC 3a4UCTaA.



Conepxanue

TeopeTruyeckne 0CHOBbI XMMHH

Crpoenue BemecTBa. CoBpeMeHHast MOJIENb CTPOCHUS aTOMa. DIEKTPOHHAs KOH(PHUTyparus
atoma. OcHoBHOe U 8030YyaHcoeHHble cOCmOosHUus amomos. Kiraccupukamnuss XUMHIEeCKUX 3JIEMEHTOB (S-, P-,
d-anmementhi). OCOOCHHOCTH CTPOCHHS SHEPIETUYCCKUX YPOBHEH aToMOB d-3iemMeHToB. [leproandeckas
cucrtema xumuueckux aiemMeHToB [[.M. MenneneeBa. @uszuyeckuit cmbicia [lepuogunyeckoro 3axona J1.1.
MenneneeBa. [IpuunHbI 1 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U UX COEAUHEHHM 110
MepUOIaM U TPYIIaM. DJICKTPOHHAS MPUPOJIa XUMHUYECKOHN CBSA3H. DJIEKTPOOTPUIIATEILHOCTE. Buapl
XUMHYECKOH CBsI3M (KOBAICHTHAsSI, HOHHAS, METAJUTMUECKasl, BOJIOPOIHAS ) U MEXaHU3MBI €€ 00pa30BaHUsl.
Kpucmannuueckue u amopgnuvie sewgecmea. Tunvl Kpucmaiiuueckux peutemox (AmomHas, MOaAeKyIsApHAs,
UOHHAS, MeMALIu4eckas). 3aeucumocms Gu3u4ecKux c8oLUCme seujecmsd Om muna KpUCmaiiuiecKo
pewemxu. [IpuarHbBl MHOTOOOpa3Hs BEIICCTB.

XUMHUYECKHUE peakuu. ['oMOreHHbIe U TeTeporeHHble peakiuu. CKOpOCTh peakiium, ee
3aBHCHMOCTH OT Pa3JIUYHBIX (PAKTOPOB: MPUPOIBI PEATUPYIOLINX BEUIECTB, KOHIIEHTPALIMU PEarupyroux
BEILIECTB, TEMIIEPATYyPHhI, IUIONIAJ1 PEAKIIMOHHON TOBEPXHOCTH, HAIMUKA KaTaiu3aTopa. Poib
KaTaJIu3aTOPOB B IIPUPOJIE M MPOMBIILICHHOM ITPOor3BoACTBE. OOpaTUMOCTh PeaKInii. XUMHYECKOE
PaBHOBECHE U €T0 CMEIIEHUE TI0]T ICUCTBUEM PA3IMYHBIX (PaKTOPOB (KOHIICHTPAIIHS PEareHTOB U
MIPOJYKTOB PEaKIUH, IaBJICHHEe, TEMIIEpaTypa) IS CO3/1aHus ONTUMAJIbHBIX YCIOBUN MPOTEKAHUS
XUMHUYECKUX TPOLECCOB. Jucnepcuvie cucmemvl. [lonamue o xonnoudax (301u, eenu). Mcmunuoie
pacmeopbl. Peakuinu B pacTBOpax 3JEKTPOJIMTOB. pH pacTBopa Kak MOKa3aTellb KUCIOTHOCTH CPEIbI.
I'unponus coneil. 3HaueHHe TUIPOIN3a B OMOIOIMUECKUX OOMEHHBIX npoueccax. OKUCIUTENbHO-
BOCCTAHOBUTEJIbHBIC PEAKIIUU B IPUPOJIE, POU3BOICTBEHHBIX MPOIECCaX U )KU3HEACATEIbHOCTH
opranu3mMoB. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA IPOCTHIX BEIIECTB — METAJIOB IJIaBHBIX U
MOOOYHBIX MOATPYIH (Me[Ib, JKeIe30) U HEMETAJUIOB: BOJAOPOa, KHCIOPO/a, TaJIOTEHOB, CEphl, a30Ta,
dbocdopa, yrnepona, kpemuus. Koppo3ust MeTamuioB: BUABI KOPPO3UH, CLIOCOOBI 3aIIUTH METAIIOB OT
KOPPO3UU. DieKmpoau3 pacmeopos u pacniasos. llpumenenue 31eKkmponu3a 8 NPOMblULIEHHOCHIU.

Xumus U KU3Hb

Hayunsie MeTop! mo3Hanus B xumun. Mctounnku xumuueckor nadopmaruu. [louck
uHOpMalY 0 Ha3BaHUAM, HJIEHTU(UKAaTOpaM, CTPYKTYPHBIM GopmynaM. MojenrpoBaHue
XUMHUYECKHX IIPOLIECCOB U SIBIICHUU, XUMUYUECKUU AHAIU3 U CUHME3 KaK METOJIbl HAYYHOTO TIO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, hepMeHThI, BUTAMUHBL, TOPMOHBI, MUHEPAJIbHBIE BOJIBI.
[Ipo6emsl, cBsi3aHHBIE C IPUMEHEHUEM JIEKAPCTBEHHBIX MpenapaTtoB. BpeaHble NpUBBIUKY U (DaKTOPBI,
paspyl1aromnme 310poBbe (KypeHue, ynorpeoieHue ajakoros, HapkoMaHus). PanimoHansHoe NUTaHUe.
Tuwesvie 0ob6asku. OcHoBbl NUULEBOT XUMULL.

XuMUs B MOBCETHEBHOM JKM3HU. Morommue 1 yuctsnme cpeacrtsa. Cpedcmea 60pbovl ¢
ObIMOBLIMU HACEKOMBIMU: penelienmsl, uHcekmuyuowvl. CpecTBa TMUYHON TUTHEHBI U KOCMETHKH.
[TpaBuma 6e3omacHoOi pabOTHI C €IKUMH, TOPIOUUMH U TOKCUYHBIMH BELIECTBAMH, CPEJICTBAMU OBITOBOM
XUMHUH.

XUMHUS U ceNbCKoe X034icTBO. MuHepalibHble U oprannueckue ynoopenus. CpeacTsa 3aluThl
pacTeHui.

Xumus ¥ 3HepreTuka. [IpupoaHbie HCTOYHUKH YIIIEBOAOPOAOB. [IprpoaHbIN M OMYTHBIN
He(TIHOH ra3pl, UX COCTaB U Ucnoib3oBanue. CocraB HedTH U ee nepepadoTka. HegrenmpoayKThl.
OxranoBoe yncio OenzuHa. OxpaHa okpy»Karouieil cpeabl pu HedTenepepadboTKe U TPAaHCIOPTHPOBKE
HE(PTENPOIYKTOB. AJbTEPHATUBHbBIE HUCTOYHUKU YHEPTUH.

Xumus B ctpoutenbeTBe. LlemenT. beron. [Tog0op onTUManbHBIX CTPOUTENIBHBIX MAaTEPHUATIOB B
IIPAKTUYECKON AESITEIbHOCTH YEJIOBEKA.

XUMUA 1 3KOJIOTHS. XUMUYECKOE 3arpsi3HEHNE OKPYXAIOIIEH cpeabl U ero nocieAacTBus. OxpaHa
ruzpocdepsl, TO4YBBI, aTMochepsl, Gpropsl U GpayHbl OT XUMHUYECKOTO 3arps3HEHUS.



Tunbl pacyeTHbIX 32/1a4:

Haxoxaenrne MoneKyasspHOW (GopMyIbl OPTaHUYECKOTO BEIIECTBA IO €r0 TUIOTHOCTH H MacCOBBIM
JIOJISIM 3JIEMEHTOB, BXOJIAIIUX B €0 COCTaB, WIIH 10 MPOJYKTaM CTOpaHUSs.

Pacuetsl MmaccoBo#t 101 (Macchl) XUMUYECKOTO COSTMHEHUS B CMECH.

Pacuersr macchl (00beMa, KOJIMYECTBA BEIIECTBA) MPOIYKTOB PEaKLMU, €CIU OJIHO U3 BEIIECTB
JaHO B U30BITKE (MMEET MPUMECH).

Pacuersl maccoBoi uiaM OOBEMHOW [OJIM BbIXOAA MPOAYKTAa pPEAKIUUd OT TEOPETUYECKU
BO3MOKHOTO.

Pacuets! TermoBoro 3¢ dexra peakiuu.

PacyeTbl 00beMHBIX OTHOUICHHH ra30B MpU XUMUYECKUX PEaKIUsX.

Pacuersr Macchl (0ObeMa, KOJTMUECTBA BELIECTBA) MPOAYKTA PEAKIMH, €CIIM OJTHO U3 BELIECTB JaHO
B BU/JIE pacTBOpaA C OIpeIeICHHOW MacCOBOM J10J1€i paCTBOPEHHOTO BEIECTBA.

COJAEPKAHUE U3YYHAEMOI'O KYPCA 110 TEMAM

1 yacTp
Tema 1. Tleprouueckuii 3akoH u crpoeHreaToMa (6 u)
OtkpbeiTue . U. MenneneeBbMm Ilepuonuue ckoro 3akoHa. llepBble monbITKH
KIacCU(pUKAIMN XUMUUYECKHX DJJIEMEHTOB. BakHeWIIne TOHSTHUS XUMHU: aTOM, OTHOCHTEIbHas
aToMHasi U MoJsekyJisipHas Mmacchl. OtkpeiTue . . MenneneeBbiM [lepuonnueckoro 3akosa.
INepuonnueckuii 3akoH B hopmynuposke /. 1. Menaeneesa.
ITepuonunueckas cucrtema J. U. Meunneneena. llepuoanueckas cucrema [[. U.
MenneneeBa kak rpadpuyueckoe OoTOOpaKeHHE MEePUOIMYECKOro 3aKkoHa. Pa3znmuuHble BapUaHTHI
nepuoaudeckoil cucrembl. llepuonsl U rpynnbl. 3HAUYEHUE NEPUOJUUYECKOrO 3aKOHA U
MEPUOAUYECKON CUCTEMBI.
MPOTOHBI U HEUTpOHBI. M3o0Tombl. M30TONBI BOMOpO/A. DIEKTPOHBL. DJIEKTPOHHAST O0OO0O0JI0YKA.
DOHepreTndeckuii ypoBeHb. OpOutanu: s u p. d-OpOurtanu. Pacnpenenenue 371€KTPOHOB IO
SHEPreTUYECKUM YPOBHSM U OpOUTANSIM. DJIEKTPOHHbIE KOH(UTypallMd aTOMOB XHUMHYECKHUX
3JIEMEHTOB. BajleHTHbIE BO3MO>XHOCTH aTOMOB XMMHUYECKUX 3JIEMEHTOB.
Ilepyonnueckuil 3akoH U cTpoeHHe aroMa. COBPEMEHHOE ITOHATHE XHMHYECKOTO JJIEMEHTA.
CoBpemenHas GopMyJIMPOBKA MEPUOIUUECKOro 3aKoHa. [I[puunHa nepuoguYHOCTH B U3MEHEHUHU
CBOMCTB XUMHYECKHX 3JIeMEHTOB. OCOOEHHOCTH 3allOJIHEHUsI JIHEPreTHUYECKHX YpPOBHEH B
SJIEKTPOHHBIX OO0OJIOYKAaX AaTOMOB MEPEXOJHBIX JJIEMEHTOB. OJIEKTPOHHBIE CceMelcTBa
AJIEMEHTOB: S-U p-3JieMeHThl; d- u f-aeMeHTsI.
Jemoncrpanun. Paznuunsie popmel [lepronnueckoit cucremsl Jl. 1. Menneneena.
Tema 2. Ctpoenne BemectBa (18 u)
KoBanenTHass xumuueckass cBsi3b. lloHsSTHEO KOBajJeHTHOU cBsA3U. OOI1Ias 2IeKTPOHHAs napa.
KpatHOCTP KOBaJ€HTHOM CBS3U. OJIEKTPOOTPHULATENBHOCTh. llepekpbpiBaHME DJIEKTPOHHBIX
opOutanei. 6- u n-cBa3u. KoBanieHTHast moysipHasi 1 KOBaJIEHTHAsI HEIOJISIpHAsI XUMUYECKHUE CBSI3U.
OOMEHHBIN U JOHOPHO-aKLENTOPHBINH MeXaHU3Mbl 0Opa30BaHUs KOBAJICHTHOM CBsi3U. BeriecTBa
MOJIEKYJISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHS. 3aKOH ITOCTOSIHCTBA COCTaBa JJIsl BEILIECTB
MOJIEKYJISIPHOTO CTPOECHMUS.
MounHasa xumunueckasa cBsi3b. Katuonsl u anuonel. MoHHas cBA3b U ee cBoWcTBa. MoHHas
CBSI3b KAaK KpaWHUM Cllydaldl KOBAJICHTHOM NOJSAPHON CBsi3u. DopMyibHas €IMHHUILA BEIIECTBA.
OTHOCUTENBHOCTD JIEJICHUSI XUMUYECKUX CBA3€H Ha TUIIBIL.
Mertannuueckass XHUMHUUYecKas CBiA3b. OOmue ¢uU3NUEeCKHe CBOIICTBA METAIUIOB.
3aBUCUMOCTB SJIEKTPONPOBOJHOCTH METAIOB OT Temneparypsl. CruiaBel. YepHbIE U [IBETHBIE CILJIABBI.
ArperaTHble cocTOosiHUS BemecTBa. ['a3pl. 3akoH ABoraapo ajis razoB. MoJsipHbIi
00BeM razoobpa3HbIX BemecTB(IIpH H. y.). JKUaKocTH.
Bonoponnast xumuueckast cBsizb. BomoponHasi CBsA3b, KaK OCOOBIM Ciy4yail MEXMOJIEKYJISIPHOTO
B3auMOJICUCTBUsI. MexaHu3M ee oO0pa3oBaHUs W BJIWSHUE HAa CBOMCTBA BEIIECTB (Ha mpuMepe
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Bozbl). Mcrionb3oBaHue BOJbI B ObITY U HA IPOU3BOACTBE. BHYTpH-MoOneKkynsipHas BOJOPOIHAS CBA3b U €€
OuosIornyecKas poJib.

Tunsel kpucTaniduudeckux pemeTok. Kpucrammmue ckas pemerka. HMounnsle,
METAJUIMYECKHUE, AaTOMHBIE U MOJICKYJISPHBIE KPUCTAJUTMYECKHUE PEIICTKU. AJUIOTPOIIHS.
AmMopdHbIe BelllecTBa, UX OTIIMYUTEIILHBIE CBOMCTBRA.

YucTteie BemiecTtBa cMecu. CMecu U XUMHUYECKHE COEOUHEHHUs. | OMOreHHBbIE U T'€TEpPOTreHHbIC
cmecu. MaccoBasi U OObEeMHasi JOJIU KOMIIOHEHTOB B cMecH. MaccoBas J0Jisi IpUMeEcei.
Pemenue 3amaB Ha MaccoByro Aoit0 TpuMmecei. Kitaccudwukamusi BEIIECTB MO CTEICHH HX
YUCTOTHIL.

Hucnepcublie cuctemsl. [loHsaTtue aucnepcHoil cucremsl. JlucriepcHas ¢da3za u AuUcCriepCHOHHAs
cpena. Kmaccudpukaumsi aucnepcHbix cucteM. KoiiougHble AUCHEPCHBIE CHCTEMBl. 30JIM U Tellu.
3HaueHue AUCIIEPCHBIX CUCTEM B MPUPOJIE U KU3HU YeIIOBEKa.

JemMoncTpanun. Mojellb KpHUCTaJUTMYECKON pemeTku xjopuaa Hatpus. OOpasisl MHUHEPAIOB C
HOHHOM KPUCTAINIMYECKOW PpEeMIeTKON: KajbliUTa, raiautra. Monaenu KpUCTAIIMYECKUX PEIIETOK
«CyXxoro Jipjaa» (Wiau uoxaa), anmvasa, rpadura (niu kBapia). Mojaeins MoJsipHOTO 00beMa ra3oB. Tpu
arperaTHbIX COCTOSIHMSL Boabl. Jluctwumsinus Boabl. OOpas3ibl pa3IUYHBIX JUCHEPCHBIX CHUCTEM:
AIMYJIBCUH, CYCIICH3UH, a3po3oiiel, reneii u 3onei. Koarymsmus. Cunepesuc. Dddexr Tunmans.
JlabopaTopubie ombiTbl. 1. Ompenenenne CBOWCTB HEKOTOPBIX BEIIECTB HAa  OCHOBE  THIIA
KPUCTAUNTNYECKON pemeTku. 2. O3HaKOMJICHHE C KOJUICKIMEeH MOJMMEPOB, IIACTMACC M BOJOKOH H
mynennii  u3 Hux. 3. JKEcrtkocTh Bombl. YcTpaHeHue KECTKOCTH BoAbl. 4. (O3HAaKOMJICHHE C
MUHEpaIbHBIMHU BOJaMH. 5. O3HAKOMIJICHHE C JUCIEPCHBIMH CHCTEMaMH.

IIpakTuyeckoe 3ansaTue Ne 1. [TomydeHne u pacrno3HaBaHKE Ta3o0B.

Tema 3. Dnexrponutiyeckas guccormanus (19 u)

PactBOpBl. PacTBOpBI Kak TOMOI€HHBIE CHCTEMBI, CO- CTOSIIME M3 YaCTHUIl PACTBOPUTEIS,
PAcTBOPEHHOI'0 BEIIECTBA M TMPOAYKTOB MX B3auMojelcTBus. PacTBopeHue kak (usnko-
XAMHUYECKHUH IIpoliecc. MaccoBasi 0JIsI paCTBOPEHHOTO BellecTBa. THIIbI pacTBOpoB. MoisipHas
KOHLIEHTpalus BeuiecTsa. MuHepanbHble BOBI.

Teopus HPIEKTPOIUTHUUYECKONW JAUCCOLMAIUU. DISKTPOIUTHl U HEDIIEKTPOJUTHI.
CreneHb »ieKTpoJMTUYECKON aucconpanuu. CHiibHBIE U cJIaOble 3JIEKTPOJIUTHI. YpaBHEHUS
AJIEKTPOJUTHYECKON auccorumanuu. Mexanusm auccoumanuu. CryneHdaTtass JIUCCOLMAIls.
BonoponHslii nokaszaTensb.

Kucnmorer B cBeTe TeOpuUM  DIEKTPOJIUTHYECKOM  auccoruanuu. OOmue  cBoiicTBa
HEOPTaHUYECKUX U OPTaHUYECKHUX KHUCIJIOT. Y CJIOBUSI T€UECHUS PEAKLUHUNA MEXIY 3JIEKTPOIUTAMU
1o koHna. Crnenuduyueckrue cBOMCTBa a30THOM, KOHLEHTPUPOBAHHOM CEPHONM MYypaBbHUHOW KHCIIOT.
OcHOBaHHUSI B CBETE TEOPHUHU DJIEKTPOIUTHUYECKON AUCCOLMAIUHU, UX KIacCUpUKAIUs U OOIIne
CBOMCTBa. AMHUHBI, KaK OpraHuyeckue ocHoBaHuA. CpaBHEHHME CBOMCTB aMMHAKa, METHJIAMHUHA U
aHUJIUHA.

Conu B CBETE TEOPUH DIIEKTPOITUTHUYECCKON AUCCOITHMAIINU, UX KiIacCHUHUKAIUS U 00IIHe CBOWMCTBA.
Comn kucnaple U OcHOBHble (COJIM OpPraHMYECKUX KHCJIOT. Mblna. DJIEKTPOXMMHUUYECKHU Pl
HaNpsDKEHUH METaJIOB M €ro HCIIOJIb30BaHUE JUISI XapaKTEPUCTUKH BOCCTAHOBUTEIBHBIX
CBOMCTB METAJJIOB.

I'mpponusz. Cnywan runponmsa coneil. Peakums cpenbl (pH) B pactBopax ruapoiIu3yrOMIMXCS
conei. ['maponn3 opraHnyecKux BEIIECTB, €ro 3Ha4YCHHUE.

JdemoHncTpauuu. lcnelTaHne pacTBOPOB — JJIEKTPOJIMTOB W HEJJIEKTPOJIMTOB Ha MOPEAMET
JIUCCOLMAlMM. 3aBUCUMOCTh CTENEHU AJIEKTPOJIUTHUYECKOM IUCCOLMALMM YKCYCHOM KHUCJIOTBI OT
pazbaBneHus pactBopa. [Ipumeps! peakiiuiit HOHHOTO OOMeHa, UIYIIMX ¢ 00pa3oBaHUEM OCaJIKa, ra3a
WM BOAbl. XHWMHYECKHE CBOMCTBA KHCJIOT: B3aWMOJEUCTBUE C MeETAJUIaMH, OCHOBHBIMH U
aM(pOTEpHBIMU OKCHJIaMH, OCHOBAaHHUSIMHM (IlI€JIOYaMU U HEPACTBOPUMBIMH B BOJIE), COJSIMH.
B3aumoneiictBue a30THOW KHCIOTHI ¢ Menblo. Pa3baBineHue cepHOM KuciIoThl. OOyriauBaHue
KOHIIEHTPUPOBAHHOM CEPHOM KHCJIOTOM caxapo3bl. XHUMHYECKHME CBOMCTBA IIEJIOYECH: peakKIus
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HEUTpaAJIN3aliH, B3aUMOJAEUCTBUE C KUCIOTHBIMU OKCUJIAMU, COJISIMH. Pa3nokeHue HepacTBOPUMBIX
B BOJIE OCHOBaHUW IIpU HArpe€BaHUHU. XUMHUUYECKHUE CBOWCTBA COJIEW: B3aMMOJECHCTBUE C METAJUIAMM,
KUCJIOTaMH, IIeJI04YaMu, ¢ APYTrUMH coisaMu. ['uaponu3 kapOuna kanbius. M3yuenue pH pactBopoB
THUIPOJIN3YIOIIUXCS COJICH: KapOOHATOB IIETOYHBIX METAJIJIOB, XJIOPH/IA U alleTaTa aMMOHHUSI.
JlabopaTtopHble onbITHI. 6. O3HaKOMIIEHHE C KOJUICKIIUEH KUCIIOT.

7. llomyueHnue U CBOICTBAa HEPACTBOPUMBIX OCHOBaHMHN. 8. (O3HaKOMJIEHME C KOJUIEKIHUEH
ocHOBaHUM. 9. O3HaAaKOMJICHME C KOJUICKIIMEH MHHEpasioB, cojepxammx coau. 10. Mcnoeiranue
pacTBOPOB KUCJIOT, OCHOBAaHUM U cojied uHaukaropamu. 11. Paznuunble ciiydyau ruaposinza CoJieil.
12. 'maponu3 XJIOPUIOB U alleTaTOB IIECTOYHBIX METAJLJIOB.

IIpakTHuyeckasi padora Ne 2. Penienue skcrepuMEeHTATBHBIX 33a4 HA UACHTU(MUKAIIMIO HEOPTaHUYECKUX U
OPraHMYEeCKUX COCIUHEHUMU.

Tema 4. Xumnueckue peakunn (21 1)

Knaccudukanus XuMuUUYeCcKUX peakuuid. Peaknuu, uaymme 0e3 M3MEHEHHS COCTaBa
BemiecTB. Knaccudukanus mo 4Mciay U COCTaBy pearupyroliuXx BEIIECTB U MPOJIYKTOB PEaKIUU.
Peakumu pazinoxkeHusi, COEIMHEHHs, 3aMEIICHUs W OOMEHAaB HEOPraHWYECKOM XuMuu. Peakumu
NPUCOEIUHEHUS, OTIICIUJICHHS, 3aMEIleHUs] U U30MEpU3allM B OpPraHUYEeCKOM XuUMHUH. Peakuumn
MTOJIMMEPHU3ALMHU KAK YACTHBIN CIIy4all peakUuuil IPUCOCINHEHNS.

TernoBoit  3¢h@dexkTr XUMHYECKUX  peakuuil. DK30- ©W  JIHJIOTEPMUYECKHE  PEaKLUU.
Tepmoxumuyeckue ypaBHeHUs. Pacuer kojamyecTBa TEIJIOTHI II0 TEPMOXHUMUYECKUM
YpaBHEHUSIM.

CKOpOCTh XUMHUYECKUX peakiuil. [TIoHsITHE O CKOPOCTH XMMHUYECKUX PEAKIUN, aHAITUTHYECKOE
BBIpAQ)XKCHHUE. 3aBUCUMOCTh CKOPOCTH pPEaKLMH OT KOHLEHTpAlUUH, JAABJICHUS, TeMIEpaTyphbl,
NPUPOJIBI PEATUPYIONIUX BEIIECTB, IUIOMIAAN UX COIPUKOCHOBEHHUS. 3aKOH JECUCTBYIOIIUX Macc.
Pemrenue 3a1a4 Ha XUMHUUYECKYIO KUHETHKY.

Karamm3. Karanusaropel. Karamn3. T'omoreHHelli u rereporeHHsbiii  kKatanus. I[Ipumepst
KaTaJIUTUYECKUX MPOILIECCOB B MPOMBIIIJIEHHOCTH, TEXHUKE, ObITY. DEepMEHTHI U UX OTIUYHUS OT
HEOPTaHWYECKUX KaTaau3aTtopoB. [I[puMeHeHne kaTtain3aTopoB U (DEpPMEHTOB.

Xumuueckoe paBHoBecHue. ObpaTuMble U HEOOpATUMBIE peaKIui. XUMHUYECKOE paBHOBECHUE
U CIOCOOBI €r0 CMEIICHUsIHA TpUMepe MoaydeHus ammuaka. CHHTE3 aMMUaka B IPOMBIIILIEHHOCTH.
[TonsiTHE 06 ONTUMANIBHBIX YCIOBUSAX MPOBEIECHUS TEXHOJIOTHYECKOTO Mpoliecca.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIEC TIPOIIECCHI
OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakuu. OKUCIUTENb U BOCCTaHOBUTENb. OKHUCIECHUE U
BocctaHoBJieHHE. (CoOCTaBJI€HHE YPaBHEHUM OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIX PEaKIIUM
METOJO0M JJIEKTPOHHOT O OanaHca.

O6mue cBoiicTBa MeTanjdoB. XMMUYECKHE CBOMCTBA METAJJIOB KAaK BOCCTaHOBUTEJEH.
BzaumopeilictTBue MeETalJIOB C HEMETaJlaMH, BOJOM, KHCIOTaMHM UM pacTBOpaMu COJIEH.
Metannorepmusa. Koppo3us MeTannaoB Kak OKHCIUTEIbHO-BOCCTAHOBUTEBHBINM MpOLECC.
CriocoObI 3alIUTHI METAIIJIOB OT KOPPO3HUH.

OO6mmne cBoiicTBa HEMETAJUIOB. XHMMHYECKHE CBOWCTBA HEMETAJUIOB KaK OKHCIUTENEeH.
B3aumopeiicTBue ¢ MeTaiiamMu, BOJOPOJAOM M APYTrUMU HeMmeTtauiamu. CBOMCTBAa HEMETAJIOB
Kak BOocCcTaHOBHUTeJIeH. B3auMoaeiicTBre ¢ MPOCTHIMHU U CIOKHBIMHU BEIECTBAMU-OKUCITUTEIISIMH.
OO01ast xapakTepUCTHUKA TAJIOTSHOB.

DnexTpoau3i. OO6mue cnocodbl MOJYyYEHHUS] METAUIOB U HEMETAJIOB. DJIEKTPOJIU3 PacTBOPOB U
paciuiaBoB DJIEKTPOJUTOB Ha TMPUMEPE XJIOpUAA HATPUA. ODJIEKTPOJIUTHUECKOE MNOJIyYECHUE
amoMuHuA. [IpakTrdeckoe 3HaYEHUE JJIEKTpon3a. [ adbBaHOMIIACTHKA W TATbBAHOCTETHS.
3akntoueHue. llepcrieKTuBbl pa3BUTUS XUMHUYECKOM HAyKU U XUMHUYECKOrO HPOU3BOJICTBA.
XuMust 1 TIpoOJIeMa OXpaHbl OKPYKAIOIIEH CPEIbI.

JdeMoHcTpanuu. DK30TEPMUYECKHUE U SHIOTEPMUUYECKHE XUMHUYECKHE peakuuu. TeruioBble SIBICHUS
P PACTBOPEHUU CEPHOM KHCIOTHl U AMMHAYHOU CEJIUTPBI. 3aBUCHUMOCTh CKOPOCTH PEAKLIHH OT
NPUPOABLI BEIIECTB HAa MOpPUMEPE B3aUMOJICHCTBUS PACTBOPOB PA3JIUUYHBIX KHUCIOT OJMHAKOBOM
KOHIIEHTPAIIUM C OJMHAKOBBIMH KyCOUYKaMmH (TpaHyJiaMHu) IIMHKAa M OJMHAKOBBIX KYyCOYKOB Pa3HbIX
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METaJJIOB (MarHusi, IIMHKA, JKeJie3a) C PacTBOPOM COJISTHOM KHUCIIOTHI. B3amMonelcTBre pacTBOPOB
CEepHOM KHUCIIOTHI C pacTBOpaMH THOCYIb(aTa HATpUsl PA3IMYHON KOHIICHTPALMH U TEMIIEPaTyphl.
Mogenp kurnsmero ciosi. Pa3nokeHue MepoKcHia BOAOPOAA C IMOMOIIBIO HEOPraHWUYEeCKHX Ka-
taim3aropoB (FeClp,, KI) w mpupomHsix OOBEKTOB, COAEpKAIIUX Kara- Jiazy (ChIpoe MsICO,
kaptodens). [Ipocreiiliiie OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEAKIIMU: B3aUMOACHCTBUE IIMHKA C
COJITHOM  KHCIIO- ToW m xkene3a ¢ cyinbdarom meau (II). Mogens snektponusepa. Mojenb
AJIEKTPOJIM3HON BAaHHBI ISl OJTYUYECHUS aJIFOMUHUSA.

JlabopaTtopubie onbiThbl. 13. IlonyueHue KHCIOpOAa pa3liOKEHHEM IEPOKCHUIA BOAOPOJA C IMOMOIIBIO
JMOKCHJIa MapraHila U KaTajia3bl chlporo kaprodens. 14. Peakius 3aMenienust MeIu 5KeIe30M B pacTBOpe
cynbpara memu (II). 15. Iloaydenume Bomopoga B3aUMOJCHCTBHEM KHCIOTBI C IMHKOM. 16.
O3HakomiieHHE € KOJUIEKIHer MerayuioB. 17. O3HakomIIeHHE C KOJUICKIIMEH HEMETAILJIOB.
IlpakTuyeckass padora Ne 3 «l'eHeTmueckas CBA3b MEXKIYy pa3IMYHBIMU KJIacCaMU HEOPraHUYECKUX U
OpraHUYECKUX BELIECTBY»

IpakTnyeckas pagora Ne 4 PemieHue sKkcriepuMeHTANIbHBIX 3314 110 TeMe «XHUMHUYECKUE PEAKIIII)
IIpakTHyeckas padora Ne 5 Perenue sxcriepuMeHTaIbHBIX 3a/1a4 110 TeMe «BeliecTBa u ux cBOMCTBa»

TemaTHuyeckoe MJIAHUPOBAHUE

Ne Tema Komnuectso [IpaxkTnueckas
4acoB 110
nporpamMmme 4acTh JlaGopaTopHsbie
aBTOpa OTIBITHI
1 6
[IeproanuecKkuil 3aKOH U CTPOCHUE
aToma
2
CtpoeHune aToMa 18 1 5
3
DJIEKTPOIUTHYECKAS AUCCOLUALINS 19 1 7
4
X1MHUuecKkne peakiyu 21 3 5
PesepBHOE BpeMs 4
HToro 68 S) 17




KanennapHo-reMaTnyeckoe nJiaHUPOBaHHe

Neri/ | Pa3pgen, rema Kon | Hara | Jlata
I uyec | MpoBe | MpoBeje
TBO | IGHHS | HUS IO
yac | 1o daxty
TUIaHY
1 yacTn
TEMA 1. IEPHOJJUMYECKHHN 3AKOH 1 CTPOEHUE ATOMA (6 uacos)
1 OTtkpbITHE
. . MenneneeBbiM [leproanueckoro 3akoHa
2 Ilepuonnueckas cucrema/l. 1. Mennaeneesa
3,4 Crtpoenue aToma
5,6 Ileproanyecknii3zakoH U CTPOCHUE aTOMa
TEMA 2. CTPOEHUE BEHIECTBA (18 uacoB)
7,8 KoBajsienTHass XuMHUu4ecKas CBs3b
9,10 Honnas xumMu4yeckasi CBsI3b
11,12 | Merauisl 4 ciuiaBel. MeTainyeckass XUMAYECKasi CBSI3b
13,14 ArperatHble COCTOSIHUS BelecTBa. BomopoiHas cBs3b
15,16 | Tumbl KPUCTATUTMIECKUX PEIISTOK
17 YucThle BEIECTBA U CMECHU
18,19 | Pemenwue 3ama4 Ha HaAXOXKEHHUE MacChl (00BEMA) KOMIIOHEHTA
B CMECH, MacChl YUCTOT'O BEIleCTBa B 00Opa3Iie, MaCCOBOM JIOJTH
npuMecen
20,21 | JlucniepCHBIECHCTEMBI
22 IpakruyeckasipaGora Ne 1
[Monyuenue, coOupanue U pacno3HaBaHHEe ra30B: BOJIOPO/Ia,
KHCJIOPOJia, YIJICKHUCIIOTO ra3a, aMMHaKa, STUJIeHa
23 [ToBTOpeHnue n 0606menne TeM: «CTpoeHUE aToMay
n «CTpoeHuEe BEUIECTBAY
24 KonTtpoabnas padora 1: «Ctpoenue atoma» u «CtpoeHue
BEILECTBAY»
TEMA 3. DJEKTPOJTUTHYECKASL JMCCOLMALNSA (19 uacos)
25,26 PactBOpBHI
27,28 Penrenue 3a1au Ha pacyeT MacCOBOM J0JIM BEIIECTBA B PACTBOPE M
MOJISIPHOM KOHIICHTPAIIUU
29,30 | DnEeKTPOJIUTHI UHEIIEKTPOIUTHI
31,32 | KHCIOTBHI B CBETE TEOPHH JICKTPOJTUTHICCKOMN JTUCCOITHAITH
33,34 | OcHoBaHHMs B CBETE TEOPUU DIEKTPOITUTUIECKON
JIACCOLAAIUNA
35,36 Comu B CBETE TE€OPHH DJIEKTPOIMTHYECKON TUCCOLMALINI
37,38 | I'maponuz
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39 IIpakTyeckasi padora Ne 2. PenieHre s3KCIepuMEHTATBHBIX
3aJ1a4 Ha UCHTU(PUKALINIO HEOPraHUYECKUX M OPTaHUISCKUX

COeIUHEHUN

40,41 | [loBTopenue u 0000IIeHNE TeMBL: « [eOpus IEKTPO ITUTHYECKON
JMCCOLIMALITNY

42 Pemienue 3a1a4 Ha pacyeThl IO XUMUYECKOMY YPaBHEHHUIO, H30BITOK

OJTHOTO M3 PEarupyrolyx BeIIeCTB, C yYaCTUEM BELIECTB,
COZIepIKaIX TPUMECH

43 KonTpoabHasi padora Ne2 «JIeKTPOJUTHYECKAS JUCCOIMALIMS»

TEMA 4. XUMUYECKWUE PEAKLINK (21 vac)

44,45 | Kinaccu(pukauussXUMHUYECKUX PEaKITUA

46,47 | CKOpOCTbh XUMHYECKOMN pEaKIIUU

48 Pemienue 3a1a4 Ha XUMHUYECKYIO KHHETUKY

49 Karamus

50,51 | OOpaTUMOCTh XUMHYECKUX PEaKINi. XMMHUYECKOE paBHOBECHE

52 OxucnuTeabHO- BoccTaHOBUTENbHBIE peakinu (OBP)

53,54 | Dnekrponus

55 OO01He cBOMCTBAMETAIIIOB

56 Koppo3us meTamios

57,58 | XuMuyeckue cBOMCTBA HEMETAJLIOB

59 I'enernueckas cBsA3b MEXKIY KJIacCaMU HEOPTaHUYECKUX U
OPraHNYeCKHUX BEIIECTB

60 IIpakTnyeckasipadora Ne 3 ['eHeTHUeCKas CBSI3b MEXKAY KJlacCaMH
HEOPraHWYECKUX M OpraHnye-CKUX BEIIECTB

61 IIpakTuyeckas padora Ne 4 PemieHue >KCIepUMEHTANbHBIX 3a/ad IO
TeMe «XUMHUYECKUE PEAKIIUN)

62 IIpakTuueckas padora Ne 5 PermeHue SKCIEpPUMEHTANBHBIX 3a7a4 TI0
TeMme «BemecTBa U UX CBOKWCTBa»

63 KontpoabHasi padora Ne3 « XuMunueckasi peakus»

64 HToroBelif ypok — KoH(pepeHus «Polib XuMUH B MOESH )KU3HID)

Kontpoabubix pador — 3. Ilpakrnyeckux pador —5. JlaGopaTopHbiX onbiTOB— 17.
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[Tpunoxenue 1

TemaTHYecKoe NJIAHUPOBAHHE JAHHOT0 NpeaMeTa 1Jsi 11-ro Kaacca cOCTaBJIEHO € Y4eTOM
NMporpaMmbI BOCIUTAHUS

I[ens 6ocnumanusn 6 wiKoie — MUYHOCMHOE PA38UMUE WKOTbHUKOS, NPOSBIAIOUeecs.

1) 6 yceoenuu umu 3HanUti OCHOBHBIX HOPM, KOMOpPbIe 0OWECmME0 8bIPAOOMAO HA OCHOBE IMUX
yeHHocmell (m.e. 8 YCBOEHUU UMU COYUATbHO SHAYUMBIX 3HAHULL),

2) 6 pazeumuu ux NO3UMUBHLIX OMHOWEHUT K 9MUM 00U eCMBEeHHbIM YEHHOCMAM (m.e. 8 pa3eumui
UX COYUATLHO 3HAYUMBLX OMHOWEHULL),

3) 6 npuobpemenuy uMU COOMBEMCMBYIOUIE20 IMUM YEHHOCHAM ONbIMA NOBEOEHUsl, ONbIMA
npUMeHeHUs. CHOPMUPOBAHHBIX 3HAHULL U OMHOWEHUN HA NPAKMuUKe (Mm.e. 8 NPUOOpemeHuU UMY ONbIMa
ocyujecmenenus COYyudIbHO 3HAYUMbBIX Oell).

. B 6ocnumanuu oemeii onoweckozo 6o3pacma (ypoeeHsv cpeonezo oouiezo 00pa30e6anus) makum
npUOPUMEMOM ABNIEMCsl CO30aHUe ONAZONPUSIMHBIX VYCA08ULL 011 NPUOOPEMEHUs WKOIbHUKAMU ONbIMa
ocyujecmeanenus CoyudIbHO 3HAUUMBIX Oell.

Buioenenue oannozo npuopumema c8s3anHo ¢ 0COOEHHOCMAMU WKOIbHUKOS IOHOUWECKO020 803DACMA
C UX NOMPeOHOCMbIO 8 HCUBHEHHOM CAMOONpeOeleHUU, 8 6bl0ope OdlbHelule20 HCUSHEHHO20 Nymu,
KOMOPbIL OMKPbI8Aemcst neped HUMU HA Nopoce CaMOCmosmenvHol e3pociou ocuzhu. Coeramo
NPABUNIbHBILL 8b100P CMAPUWEKIACCHUKAM NOMOJNCEM UMEIOWULUCA Y HUX PealbHblil NPaKmuyecKull,
COYUANBLHO 3HAYUMDBLL ONbIM, KOMOPBILL OHU MO2YH NPUOOpecmu, 8 Mom Yucie u 8 wkoae. Imo:

- onvlim 0ell, HaNPAaBIeHHbIX HA 3a00MY 0 C80ell ceMbe, POOHBIX U ONUSKUX,

- Mpyo0oe8oll ONbIM, ONBIM YUACHUS 8 NPOU3BOOCMEEHHOU NPAKMUKE,

- onvlm 0el, HaNPAasieHHbIX HA NOL3Y CB0EMY POOHOMY CeLy, CMpaHe 8 YeloM, ONbIM OessMeNbHO20
BbIPAICEHUSI COOCMBEHHOU PANCOAHCKOU NOZUYULL

- OnbIM NPUPOOOOXPAHHBIX O€l;

- ONBIM PaA3PEUEHUs BOZHUKAIOUSUX KOHDIUKMHBIX CUMYayuil 8 WKoae, 00MA ULU HA Yauye,

- ONBIM CAMOCMOSAMENLHO20 NPUOOPEmeHUsi HOBbIX 3HAHULL, NPOBEOEHUs HAYYHBIX UCCTe008aHULL
ONbIM NPOEKMHOU OesIMeIbHOCMU,

- OnbIM U3VYeHUs, 3aWUMbl U BOCCHMAHOBNIEHUs KYIbMYPHO20 HACAeOUs. 4elo8eyecmed, Onbvlm
CO30aHUsL COOCMBEHHBIX NPOU3BEOCHULL KYIbMYPbl, ONbIN MEOPHUECKO20 CAMOBIPANCEHUS,

- onbim 8e0eHUsl 300P0B020 0OPA3A HCUZHU U 3aDOMbL 0 300P08bE OPY2UX IH00el;

- Onblm  OKA3AHUsL NOMOWU OKPYICAIOWUM, 3A00Mbl O MAILIUAX ULU  HONCUTHIX JTIHOOSIX,
BOJIOHMEPCKULL ONbIN,

- OnblM CaMONO3HAHUA U CAMOAHANU3A, ONbIM COYUATILHO NPUEMIEMO20 CAMOBLIPANCEHUS U
camopeanu3ayuu.

Buioenenue 6 obweil yeau ocnumanus yenegvix NPUOPUMEMOS, CEA3AHHBIX C 603PACTIHBIMU
0COOEHHOCMAMU 8OCNUMAHHUKOS, He 03HAYAem UZHOPUPOSGAHUA OPY2UX COCMABIAIOUUX 00well yenu
eéocnumanus. [lpuopumem — 2mo mo, yemy neoazo2am, pabomMaOWum co WKOIbHUKAMU KOHKPEMHOU
803DACMHOU KAmMe2opuu, npeocmoum yoeisams nepeocmeneHHoe, Ho He eOUHCMBEHHOe BHUMAHUE.

Hocmuoicenuro nocmagneHnou yeau 60CNUMAanUs WKOIbHUKO8 CHOCODCMBYem peueHue creoyiouux
OCHOBHUIX 3a0aY.

1)  1o0Ied NoAAepPKUBATh TPAIAULIUN UX B

2)  peanu30BBIBaTh IMOTEHIMAN KJIACCHOTO PYKOBOJACTBA B  BOCIHUTAHHUU  IIKOJHHHKOB,
MOJJIEP>KUBATh AKTUBHOE YYaCTHE KJIACCHBIX COOOIIECTB B KU3HU IIKOJIBI,

3)  sosnekamv WKOALHUKOE 6 KPYKKH, CEKIHH, KIyObl, CTYIMU W HWHBbIE OOBEIMHEHHUS,
paboTaroiyie MO IIKOJBHBIM MpPOTpaMMaM BHEYPOUHOU  JESATENbHOCTH, peanu3o8vbléams — UX
gocnumamesnbHble 03MONCHOCHU

4)  ucnonvzoeamev 6 BOCHUMAHUU Oemell BO3MONCHOCMU UWKOIbHO20 YPOKd, HOOO0EPI’CUBAMb
UCNONL308AHUE HA YPOKAX UHMEPAKMUBHBIX (POPM 3AHAMULL C Y4AUWUMUCH,

5)  WHUIMUPOBATH U MOJJIEPKUBATH YUEHUIECKOE CAMOYIIPABJICHUE — KaK HA YPOBHE IIKOJIBI, TaK
Y Ha YPOBHE KJIACCHBIX COOOIIECTB;
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6) momuepKUBaTh ACATEIBHOCTD (DYHKIIMOHUPYIONUX Ha 0a3e IIKOJIbI 11

7)  opeanuzosvleame 05 WUKOJIbHUKOG B

8)  opeanuzosvisame npogopueHmayuoHHy0 pabomy co WKOIbHUKAMU,

9)  opeanuzosame pabomy WKOIbHLIX MEOUd, PEATUZ0EbIEANb UX BOCNUMAMELbHBLU NOMEHYUA,
10) paseusams 1 u peanuzosvieams ee 60CRUMAMENbHBLE B03MONCHOCTIU,

11) opeanuzoeams pabomy ¢ cembsMU WKOIBHUKOS, UX POOUMENSIMU UIU  3AKOHHBIMU
npeocmasumensimMu, HanpaeieHHyIo Ha COBMECMHOe peuterue npooaeM TULHOCHHO20 PA38Umus Oemell.
Cnucok MeponpusiTHii, MPOBOAUMBIX corjiacHo IIporpaMmMbl BociuTAHUS,

IInana YBP

No 1/
I

Ha3zBanue pa3zzaena, TeMbl
paboueit
MIPOTPaMMBEI 10 TIPEAMETY

BocnurarensHblii acexkT

1. | 14acrte [Ipodopuentannonnas padora. BY3sr PO, PT
llepronuyeckuit 3ak0H U | Ponp JI.W. MeHzieneBa B pa3BUTHE XUMHUYECKOH NPOMBIIIIEHHOCTH PT
CTPOEHHUE aTomMa
2. | CrpoeHue atoma MeponpusiTusi MECIYHIKOB 0€30MIaCHOCTH U TPaKIAHCKOM 3aIllUThI
netel (mo npoduaakTuke moxxapHoi 6ezomacunoctu, JJJITT
AKCTpEMH3MA, TEPPOPU3Ma)
MeponpusitTusi MeCSYHUKA PAaBOBOTO BOCIIUTAHUS U MPOPUIAKTHKY TT
paBOHApPYIIECHHIA.
3. | DnekTponuTuyeckas EctecTBeHHOHAY4YHBIN TypHUD (ILIKOJBHBIM U MyHULIUIIAIbHBIN
aucconmranus Pabota ¢ yyamumucs 10 kiacca mo moaroToBKe K 3alIATE TPOCKTOB
[ToaroroBka k HIIK paznuunbix ypoBHEi: «S BIOMpato cenoy,
«AmacroBckue ureHus», «Hobenesckue Hanexst KHUTY u ap
MeponpusaTusi MECTUYHMKA MHTEJUIEKTYaJIbHOT'O BOCIIUTAHUS «Y MHUKHU
Y YMHUIBI.
4 XHUMUYECKUE PEAKIUU JleHb KOCMOHABTHKH

Meponpusitust mecsunnka 302K

Jlexaia 3KOJIOTun

3amuTa NpOEeKTOB

[TpenonaBanue ecTecTBEHHBIX HayK B Menpece Mx-byou
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TpeGoBanus K yPOBHIO NOATOTOBKH BBIIIYCKHUKOB II0 Pe3yJibTaTaM O0CBOCHUSI
NPOrpaMMbl JJIEKTUBHOT0 Kypca « Texnosorus BoinosaHenus 3aganuii EI'I no kypey «Xumusm»
Suamv/Ilonumamp:
Bascneiimue xumuueckue nonamusn
- BBIABJIATH XapAKTEPHBIC MPU3HAKU IOHATHMN: BEIECTBO, XUMUYECKHUI DJIEMEHT, aTOM, MOJIEKYJIa,

OTHOCUTENIbHBIE ~aTOMHBIE M  MOJIGKYJSIPHBIE  MacChl, HOH, M30TONbI, XHMHUYECKasi CBS3b,
ANEKTPOOTPHUIATEILHOCTD, BAJICHTHOCTh, CTENICHh OKUCIICHUS, MOJIb, MOJISIPHAsA Macca, MOJISIPHBIN 00beM,
BEIIECTBA MOJIEKYJSIPHOTO U HEMOJIEKYJSIPHOTO CTPOEHHS, PACTBOPBL, DJIEKTPOJIUTHI U HEIJIEKTPOIUTHI,
ANEKTPOJIUTHYECKAsT JAMCCOLMAIMS, TUIAPOJIN3, OKHUCIUTENIb U BOCCTAHOBUTEIb, OKHCIEHHE H
BOCCTAHOBJICHHE, JJIEKTPOJIU3, CKOPOCTh XUMHUYECKOW pEAKIMH, XUMHUYECKOE PABHOBECHE, TEIIOBOU
s ekt peakiuu, YriaepoaHblid CKeleT, GYHKIIMOHATbHAS TPYIIa, H30MEPHUs U TOMOJIOTHS, CTPYKTYpHAs U
MIPOCTPAHCTBEHHAS U30MEPHSI, OCHOBHBIC TUITBI PEAKIIUH B HCOPTaHUICCKOW U OPraHUYECKON XUMUM;

- BBIIBIIATh B3aMMOCBSI3U TIOHSITHH, HWCIOJB30BaTh BAXHEHIINEG XUMHYCCKHE TITOHATHS IS
O0BSICHEHHS OTAENBHBIX ()AaKTOB U SIBICHUI;

- IPUHAATICKHOCTh BEIIECTB K Pa3IMYHbIM KJIacCaM HEOPTaHUYECKUX COCTMHEHU;

- TOMOJIOTH, U30MEPBI;

- XUMUYECKHE PeaKklii B OPraHUYECKON XUMUH.

OcHogHble 3aKOHbL U MEeOPUU XUMUU:

- MPUMEHATH OCHOBHBIC IOJIOKCHHS XUMHUYECKUX TEOPHM (CTPOSHUS aTOMa, XHMHYECKOH CBSI3H,
ANEKTPOJIUTUICCKON JTUCCOIMAIIUN, KHUCIOT W OCHOBAaHW, CTPOCHHS OPraHWYeCKUX COCIMHCHUH,
XUMHUYECKON KHHETUKH) JIUIsl aHATIN3a CTPOCHHUS U CBOICTB BEIIIECTB;

- IOHUMATh TPAHUIIBI TPUMEHUMOCTH YKa3aHHBIX XUMUYECKUX TEOPHIi;

- moHumath cMeicn [lepumomuueckoro 3akoHa J[.M. MenzaeneeBa W HCIONB30BaTh €ro MAis
KaueCTBEHHOTO aHaln3a W OOOCHOBAaHUS OCHOBHBIX 3aKOHOMEPHOCTEH CTPOEHUS aTOMOB, CBOWCTB
XUMHUYECKHUX DJIEMEHTOB U UX COEAMHEHUH.

Baxcuenwue eewecmea u mamepuanut

- KJIacCH(UIIMPOBATh OPraHUYECKHE BEIIECTBA IO BCEM W3BECTHBIM KIIACCU(UKAIMOHHBIM
MpU3HAKAM;

- OOBSACHATH OOYCIIOBJICHHOCTh MPAKTHYECKOTO MPUMEHCHHS BEIIECTB X COCTABOM, CTPOSCHUEM W
CBOMCTBaMH;

- XapaKTepru30BaTh MPAKTUUECKOE 3HAUCHUE JTAHHOTO BEIIECTBA;

- 00BSCHATDH 001ME CTIOCOOBI U MIPUHIIUITBI TOTYYSHHS HanOoJiee BAXKHBIX BEIIIECTB.

Ymemos:

Hasvieams uzyuennvle éeuyecmea no mpusuaibHOU Uil MelcOyHapoOHoll HOMEHKamype.

Onpedenamuv/Knaccugpuuuposams:

- BAJICHTHOCTD, CTETICHb OKUCIICHHUS] XUMHYECKHUX 3JIEMEHTOB, 3apsiIbl HOHOB;

- BUJT XUMHYCCKHX CBSI3eH B COCIMHEHUSAX U THUI KPUCTATUIMYCCKOHN PEIICTKH,

- MPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYIT,

- XapakTep Cpebl BOAHBIX PACTBOPOB BEIIECTB;

- OKHUCIIUTENh U BOCCTAHOBUTEID;

- IPUHA/IIIC)KHOCTh BEIMIECTB K Pa3IMYHBIM KJIacCaM HEOPTAaHUYECKUX U OPTaHHYECKUX COCIUHCHHIA;

- TOMOJIOTH W U30MEPBHI;

- XHMHUYECKHE peaKkIMd B HEOPraHMYEeCKOW U OpraHMYecKod XWMHUU (IO BCEM H3BECTHBIM
KJIacCU(PMKAIIMOHHBIM TIPU3HAKAM).
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Xapaxmepu3zoeambw:

- S, p u d-3neMeHTsI 10 uX nojioxkeHuto B [lepuonnueckoit cucreme J.1. Menneneesa;

- 001IMe XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — METAJUIOB U HEMETAJIOB;

- o0mme XWMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKUX COCIUHEHHUH, CBOWMCTBA
OT/ICJIbHBIX MPEJICTABUTEEH ATUX KIIACCOB;

- CTPOCHHME U XMMHUYECKUE CBOMCTBA N3YUYCHHBIX OPTAHUYECKUX COCTUHEHU M.

Oovacuame:

- 3aBUCUMOCTb CBOMCTB XMUMHYECKUX 3JIEMEHTOB M HMX COCJUHEHHI OT IOJIOKEHHUS JJIEMEHTa B
[Tepuonuueckoii cucreme .M. Menpeneena;

- IPUPOAY XUMHUUYECKOH CBsI3U (MOHHOM, KOBaJIEHTHOM, METAJNINYECKOM, BOAOPOJIHOMN);

- 3aBUCUMOCTb CBOMCTB HEOPraHMYECKUX U OPraHUYECKUX BEUIECTB OT UX COCTABA U CTPOCHHUS;

- CYIIHOCTh U3YYCHHBIX BHJIOB XMMHYECKUX PEAKIUN (IIEKTPOJIMTHUECCKONU AUCCOLMAIIMHI, HOHHOTO
o0MeHa, OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIX ) H COCTABIISITh UX YPABHCHUS;

- BIIMSIHUE Pa3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOW PEAKIIMHM U Ha CMEIIEHNE XMMHYECKOTO
paBHOBECHSI.

Pewams 3a0auu:

- BBIUMCIICHHE MAacChl paCTBOPEHHOTO BEILIECTBA, COJIEPIKAIIETOCS B ONMPEICICHHON Macce pacTBopa
C M3BECTHOM MAaCCOBOM JIOJICH;

- pacyeThl: 00BEMHBIX OTHOILIIEHUHN Ta30B MPU XUMUUECKUX PEAKIIMSIX;

- pacyeThl: MacChl BEIIECTBA WM 00beMa ra30B MO MU3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEAKIIMH BEIIECTB;

- pacueTsl: TerIoBoro 3G (hekra peakiuy;

- pacueThl: Macchl (00beMa, KOMMYEeCTBa BEIIECTBA) MPOAYKTOB PEaKIUU, €CIH OJHO U3 BEIIECTB
JaHO B U30BITKE (MMEET MPUMECH);

- pacueTsl: Macchl (00beMa, KOIMYEeCTBa BEIECTBA) MPOIYKTa PEAKIIMU, €CJIU OJHO U3 BEIIECTB JaHO
B BHJIE PACTBOPA C OIIPEIEICHHON MAaCcCOBOM J10J1€M paCTBOPEHHOTO BELIECTBA;

- HAXO0XJICHUE MOJIEKYJISIPHOU (POPMYJIIBI BEIIECTBA;

- pacyeTbl: MacCOBOM WJIM OOBEMHOM JOJTM BBIXOJA TMPOAYKTa PEAKIHH OT TEOPETUUYECKH
BO3MOXHOTO;

- pacueThl: MacCOBOM ONM (MacChl) XUMUYECKOTO COETMHEHUS B CMECH;

- COCTaBJIEHUE LIETIOYEK T€HETUUYECKOM CBSI3M XUMUYECKUX COEIMHEHHM (HeOpraHuyeckas XUMHUs U
OpraHuYecKas XuMus).
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