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Pabouas nporpamma
yuebHoro npeamera (Kypca) «Xumua»

ana 11 knacca

Ha 2023-2024 yyebHbI rop,

24( 68 y4ebHbIx Yacos)




PaGouas nporpaMma 1o XumMuH
11 kiace

Mosicuureanuas JanucKa

PaBouas nporpamma yue6roro xypea no xumun st 11 wiacca paspabotana Ha ocHoBe
MPUMEPHOH 1porpaMmel cpeiero (nonxoro) obwero obpasopanus 1o xumuu (6a3oBbik
ypoBerb) 2009 r. u asropckoii Ilporpammbr  kypca xumum  mim 8-11  kiaccos
ofweobpazoBaTenbHbIX yupenieHnit (6a3oBbiif yposens) O, C. ["aGpuensua 2009 r.

HMaknas mporpamma naér pacnpenencsue ydeGHbIX 4acoB mno pasaenam Kypca,
NOCNE/(OBATELHOCTE M3YYCHUS TEM W Pa3feioR ¢ Y4ETOM MEKIPEJMETHBIX M MPeAMETHBIX
cBA3eH, NOTiKH yueGHOro mponecca, BO3PACTHBIX ocobeHHocTel yyaiuxcs. B mporpamme
onpeieN€H nepedeHb NPakTHYeCKUX 3aHITHI W KOHTPQJIBHLIX paboT.
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B pesyabrarte n3y‘qemm XHMMHH YYCHHK NOJUKEH 3HSITI;3

* @ayicHeNi e XUMUYECKIE ROHAMUA: BELIECTBO, XUMHYECKHI STIEMEHT, MOJIeKy 1a,
OTHOCHTEJIBHbBIC ATOMHAs ¥ MOJIEKYJIAPHAA MACCHl, HOH, AJIOTPOIIKS, U30TOMb], XUMHYECKAS
CBS3b, 2IEKTPOOTPHLATEILHOCTD, BAJICHTHOCTS, CTENEHb OKUCIIEHHS!, MOJTb, MOJIAPHAs Macca,
MOJIIPHBIH 00BEeM, BEIIECTBA MOJIEKYJISPHOTO H HEMOJIEKYJIPHOTO CTPOEHHMSI, PACTBOPB,
SJICKTPOIUT ¥ HEINEKTPOJIHT, SJIEKTPOIIATHYCCKAS AMCCOLMalUs, OKACITUTEb U
BOCCTAHOBHTEIb, OKHCIICHHE H BOCCTAHOB/ICHHE, TEILIOBOH 3((eKT peakuuu, CKopocTh
XMMHYECKOH PeakiHH, KaTajlk3, XHMHYECKOe PaBHOBECHE, YIJIEPOIHEIN CKETIET,
GyHKIMOHANEHAS TPYIITA, H30MEPUS, TOMOJIOTHS;

* OCHOGHbIE 3AKOHbI XUMUL: COXPAHEHHS MacChl BEIIECTB, IOCTOSHCTRBA COCTABA,
[Tepuonuueckuii 3aKoH;

¢ OCHOBHble meopuu Xumulu: XUMHYECKOH CBS3H, 3ne1crponnmqecxoﬁ AACCOHANMu, CTPOCHHUS
OpraHM4YecKyX COCIHHEHHI;

* 6aOICHeULIIe 6ELeCINEA It MAMEPUANbI: OCHOBHBIE METAITB] H CIUIABbL, CEPHas, COJITHAS,
a30THasi ¥ YKCyCHast KUCJIOThI, EJI0YH, aMMHaK, MUHEpaJIbHbIE ynoﬁpem«m, METaH, 5THJIEH,
aueTu/IeH, 6301, ITAHOI, XKUPbI, MbUIA, IJII0K03a, CaXapo3a, KpaxMall, KIeT4aTka, GeKy,
UCKYCCTBEHHBIE H CHHTETHYECKUE BONOKHA, KayJyKH, TUIACTMACCHT,

Ymern:

* HA3b16aMb H3YUCHHDIC BEIIECTBA 110 KTPHBHAILHOMY WM MEXYHAPOIHOH HOMEHKIATYpE;

* onpedenamy: BAICHTHOCTb U CTENEHDL OKUCICHUA XHMHYECKUX 3/IEMEHTOB, THIT XHMUYECKOH
CBS3H B COEMMHEHUAX, 3aPA/l HOHA, XapaKTep CPe/lbl B BOMHBIX PACTEOPAX HEOPraHHYECKHX
COEMIMHEHHH, OKUCIATEND U BOCCTAHOBUTEIIb, IPUHANIEIKHOCTD BELUECTB K Pa3HBIM KJIaCCOM
OpraHi4eckuX COeTUHEHHUH;

* XQpaKmepu306ambp: 3J1EMEHTHI MAJILIX TIEPUO/OB 110 HX NOJIOXKeHHO B [Teproandeckoit
cucreme J[.M. Menneneesa; o0LIHe XUMHUECKHE CBOHCTBA METALIOB, HEMETAILIOB, OCHOBHBIX
KJIACCOB OPraHiYeCKHX ¥ HEOPraHM4eCKUX COeIHHEHHMIA;

* OGVACHAMb: 3ABECHMOCTD CBOMCTB BELIECTB OT HX COCTABA U CTPOCHHSL, IPHPOILY XAMHYECKOH
CBA3H (HOHHOM, KOBAJICHTHOM, MCTA/UTHYECKOH), 3aBHCHMOCTH CKOPOCTH PEAKLIMH H TI00KEHHS
XHMHYECKOr0 PaBHOBECHS OT Pa3IM4HBIX (HaKTOPOB;

* G6INONHAIMD XUMUYECKUIE IKCREPUMEHM TIO PACTIO3HABAHNIO HEOPTaHHYECKUX 1
OpraHu4ecKHUX BEIIECTB;

* npoeodumb CaMOCTOSATE/bHBIA NOUCK XAMHYECKOH HH(POPMALUK C HCNOJIB30BAHKEM
PasNMIHBIX HCTOYHUKOB (HaY4YHO - [OMYISPHBIX U3JaHKH, KOMIBIOTEPHBIX 6a3 JaHHBIX,

.. pecypcoB FlHTepHeTa); HCTIONB30BATh KOMIIBIOTEPHEIC TEXHONOTHH 1 06paGoTky U nepenayn
| XEMEYECKOM MHGOPMAIUH U €€ IPECTABICHHS B PasIMIHbIX (HOpMax;

HCHOAbL30BATH NPUOGPETEHAbIE 3HAHM H YMEHHs B NPAKTHYECKOH JeATebHOCTH 1

T0BCeAHeBHOH KU3HA:

* anq OOBACHEHHA XMMUYECKHX SBJICHUHA, IPOUCXOMALIMX B IPUPO/IE, OLITY M Ha IPOM3BOICTEE;




S OUPEACTCHI HPOTEKATHI XHMUICCKIX HIPCRPATTEHUE 8 PRI YCTOBARE B OHENKS Ky
TOCHEne it

* AKOMOTHACCKH TPAMOTIIONO TORSJIOHUS 1 OKpYsaiontedt cpejie;

* OHENKH I XUMUHECKOTO SREPHAHETHS OKPYRRIOIIEH PO OGP ausmM (sioners 1
JPYIHE CHBLIEC OPTANIIMEL,

* GEA0NACHONO COPAIIENHE ¢ TOPIOTUME B TOKCHUILIME REHLECTHOMU, A80OGPATOPH M
obopyionaunenm;

* PRIV TORNCHIS PACTBOPOR anol counentpatun n Ou1y U Ha upowsnocse;

* KPHTHUECKOR OUCHKN JIOCTOREPNOCTH XUMUIeckoll nuhopManun, nocr yiameh wy
PAVIHMHBIN MCTOUHHROR,

Conepnnme
Tema L Crpoenne nemecrpa (31 )
OCHORIIIEG CROMCINS O CIPOCHUI ATOMA. SIIPOT NpoToHKE 1 nelrposing. Moo, InexTpOonH.
Anexrponnas obonouka. Ineprerutie exutt yponeun, OcobGeiBoctn C1posHus yiex ipon six
O0ORONEK  ATOMOR  MEMCHTOR 410 1 510 Hepu 0Jlon nepuopmieckol cacremis JI W
Mennenecna  (nepexonninx  snementon).  Howstrue o6 opfuramx, s-u  p-opburany.
DIEKTPOHRRKC KOUPUTYPATITH ATO MOB XUMHYCCKUX YIEMEHTOR,
[epronuuecknit sakon J1. M. Menne neena » cnere yuchus o crpoesnu aroma, Orkpuirue [1 Y.
MeRICACCBRIM TTEPHOJIN HECKOT0 3aKoa.
[leproanyeckas cuctema Xumuueckux anemed ton JI. Y. Mengeneesa —  rpadmueckoe
OoTOOpAKEe HUEC TICPHOJIMUECKOTO 3aKoHa. OUInUCCKUi CMLICI TOPS/IKOBOIO HOMEDE YHEMEHTA,
HOMCPa NepHoia 1 HoMepa rpyinsi. Bancwrinie aickrponss. [puanist uiMencnss cuoficrs
EMEHTOB B NCPHOJAX M IPYIL 11AX (FMITHBHBIX HOA PYITIAX).
1To0%CHHE BOJIOPOAA B IIEPUONMICCKON cHeTeME,
3nayenue NePUOINYECKOro 3aKOHA U IIEPHOIHYICC KO cheTeMbl xumudcckmnx snementos [ Y.
MeHne 1eeBa Ui pasBuTHS HAYKH B HOHUMAHMS XUMHUYE CKOM KapTUHLI MUpa,
Wounras xumpyeckas cpssb, Katnoust wannoust. Knaccuuranus wosos. Uonusie kpuc
TanmHeckie pereTicn. CBOMCTRA BEIECTB ¢ YTUM THTIOM KPACTAUIMYCCKAX PEILIETOK,
KoBayieHTHAS XHMHUCCKas CRsi3b.  DJeKTpoorpuiatensnocts, [lonapuas u wenonap nazx
KoBaneHTHhIe cns3u. Jiunoun. TomipHOCTs CBSL 31 M HOMIPHOCTL MOJNEKYAnl. ObMeHHBLR #
JOHOPHO-AKUEITOPHbIA  MCXaHH3MBl  00pa3oBaHus KOBAICHTHOM Crim. Monekypusie #
aTOMHBbIE KpACTALIHYE CKHe penterkd. CBoHCTBA BEIIECTE ¢ YTUMMY TUTIAMH KPUCTATIMIECKAX
PEIeToK.
MeTtanmyeckas XuMudeckas cBsizb, OCoOEHHOCTH CTpOCHHMs aTtoMOB MeTauiop, Metaum
ueckas XHMHBuecKas CBA3b W MeTaiyeckas Kpuc rajumyeckas peierika. CpoficTea BeiecTs ¢
3THM THIIOM CBSI3H.
BoaopojHas XMMUYECKas CBA3b. MEXMOICKYIIpHas U BHYTPUMOJIEKYIAPHAs BOLO POXHAA
CBA3B. 3HaUeHe BOJOPOHOMN CBI3HM U1 Op TAHU3ALMK CTPYKTYP GHONOIMMEpOB.
IMommmeps. ThiacTMacchi: TEPMOIUIACTE M PEAKTOMIIACTBI, MX HPE/ICTABUTENA M IPAMEHEHHAE.
BonoxHa: npupoJbie (PACTHTENBHBIE W IKMBOTHBIC) W XUMHUUECKUE (MCKYCCTBEHHbIE H
CHHTETAYECKHE), UX [IPEICTABUTE]IM H IIPUMEHCHHUE,
I'azo06pasnoe cocTosiaMe Bemectsa. Tpu arperaTHbix CocTosHMsA BO/BL OCOBEHHOCTH CTPOCHH S
re30B. Mongpubiil 06beM razo06pasHbixX BE ECTB.
Ilprmepst  ra3000pasHpX  NPHPOIHLIX cMecet: BO3dyx, NPUPOIHBIA rai. 3arpssuenne
aTmocdepbi (KUCIOTHBIE JION/IM, NapHUKOBLIH Adext) u Goprba ¢ num.
INpeacrasureny rasoobpasHbIX BEWECTB: BOAO PO, KHCIIOPOL, YrIeKuCabif ra3, aMMHakK,
srased, Yx nosydenue, cobupanue W pacrio3HaBauue.
Kmaxoe cocrosuue Bemecrsa. Bona. ITorpeGnemme soxbi B Okity # Ha NPOH3IBOACT Be.
JKecTroCTH BOMB! H C1IOcOOEI €e YCTPACHUS.
MuBepassHbIe BOMBL, HX UCIIOIL3OBAHME B CTONO BRIX U neveGHBIX TeNsX.

JKuKue RPUCTAIIIL B UX IPUMEHEHHC.
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Trepnoe COCTOSHHE BeLeCTBa. /\M()p(beJe TBEP/LIC BEUICCTRA B ITPUPOJIC U B U3 HY YEI0BEKA,

X 3HAUCHHUE N IpUMeHeHne. KpHe TaMieckoe CTPOCHHAC BEIeCTBa.

JlucnepeHbie cucteMpl. Tlonstie o jmc NepCHbIX CHCTEMAX. Jlucnepcuas Gaza u jucnepen

onnas cpena. KaccuUKaimst MCIEPCHBIX CHCTEM B 3ABUCUMOCTH 0T arperatioro CocTosHuA

JHCIICPC HOM CPe/ibl B MCTICPCHOHHOMN (azpr.

I py6OIHCNEPCHBIE CHCTEMBIL: IMYJTHCHH, CYCTICH 3UH, A9PO30JH.

TOHKOMCIIEPCHBIC CHCTEMBL: TCITA ¥ 30JTH.

CocTap pemecTsa W cMmecell. Beluect na MoneKkyJspHoOro ¥ HEMOJICKYIAPHOTO CTPOeHUA. 3aK0H
MOCTOSTHCTBA COCTABA BELNECTB.

[omsitie «tons» M ee PA3HOBWJHOCTH: Maccopas (IO ICMEHTOB B COCAMHEHMM, JONA
KOMIMOHCHTA B CMECH —— IONS HpHMeceli, 105 PACTBOPEHHOIO BE LIECTBA B pacTBOpe) M
obbemuas. J1018 BRIXOIA PO AYKTA PEAKLHU OT TEOPCTHYCCKH BOIMONHOTO.

JlemoucTpaumi, Paznmuuneic GOpMB! NEPHOIMYE CKOW CHCTEMbI XUMUMECKHX SJIEMCHTOR J1. W.

MeH neneera. Mozenh KPUCTAITHUECKOR pe meTkd xnopuua narpus. O6pasiin MAHEPIOB ¢

MOHROI KpHCTAIIHYCCKOl pemmerkoii: kanbuuta, rammra. Mojiesy KpucTammIeckux pemeTok

«CYX0 TO Jbaa» (WM Moja), aaMasa, rpaduta (wam ksap ua). Mojens monexynpi JIHK.

O6pasis mracT™ace (henonoGopMabACIHiHbIC, NONMYPCTaH, MOJIUGTA JICH, IOJMIPONHICH,
OMMBHHKIXIOPUA) 1 H37e nust 13 HuX. OOpasipl BOJIOKOH (LEPCTh, MIEIK, AUCTATHOE BOJIOKHO,

Kampol, NaBcas, HEHNOH) W M3 nenus W3 HuX. OOpasilbl HEOPraHWYCCKUX IOIMMEPOB (cepa
[IACTHYECKas, KBApI, OKCHJ AMOMHHHS, IPUPOHbIE ATOMOCHIHKATEL). Mojeas MOApHOro

o6beva Tasos. TpH arperaTHbIX cocTosHHA Bojpl. OOpasubl Hakuiu B Yalinuke u Tpybax
LEHTPATBHO 1o oTommenns. KecTkocTh BOJbl 1 cnocobrl ee yer paserus. I1pubophl Ha AAIKAX
kpucTarutax. O6 pasibl PasiHYHBIX JTMCIEPCHEIX CHCTEM: IMYJIbCUH, CyCIeH3uM, aspo3oliel,

reneit u 3o7eit. Koarymsa uus. Cunepesuc. dddexr Tunzans.

JlaGopaToprbie onbiThl. 1. Omnpenenenue THIa KPUCTAIIMYECKOH pEINeTKH BellecTsa 1 |
ONHMCaHMe ero CBOMCTB. 2. O3HAKOMICHHE C KOJUICKIHMEH MO MEPOB: I11aCTMACC U BOJIOKOH H
p3genHs W3 HHX. 3. VICUbITaHHE BOJBI Ha JKECTKOCTb. YCTPAHEHHE JKECTKOCTH BOJEL. 4,
O3HaKOMIIEHHE ¢ MHHEpaTbHbI MU BojiaMH. 5. O3HAKOMIIEHHE C IMCTIEPCHBIMU CHCTE MaMH.
IlpaxTAdeckas pabora Ne 1. TTonyuenue, cobu paHue ¥ pacro3HaBaHUE ra3os.

Tema 2. Xuvuueckue peakuuu (15 4)

Peaxid, WAyIMe 6€3 W3MEHEHHMs COCTaBa BEWIECTB. AJUIOTPONAS W alIOTPON  HEIC
BumoM3MeHeHHs, [IpHYHHbl aJUIOTPOIIMM HA IIPH Mepe MoauduKauui KuCIopoja, yriepoaa u
docdo pa. O304, ero Guosioruyeckas poib.

Vi3omeps! 1 M30MEpHUsL.

Peaxiyy, MOyllpe C H3MEHEHHEM COCTaBa BCIICCTB. Peakuun COCIMHEHUs, DPa3JIOKEHHI,
samemneHns W OOMeHa B HEOpraHude CKOH H opranuyeckoif XxuMuu. Peaxumm sK30- M 3H
potepmmueckue. Ternosoi sddext XUMHYECKOM pe aKi[Myd ¥ TEPMOXMMHUYECKHE YPaBHEHHS.
Peaxid ropeHus, KaK YaCTHBIA CITydail 9K30TEPMUYECKUX PEAKIHH.

CKOpOCTb XMMHHYECKOH PEAKIHH. CKOpOCTb XUMHYECKOH peakiuy. 3aBHCHUMOCTH CKO POCTH
XEMHUGECKOH PeaKIy OT PHPO/IbL PEart PyIoUIiX BEMECTB, KOHLEHTPAIMH, TeMIICPaTypEL,
[UIOMmMAN¥ [IOBEPXHOCTH COMPHUKOCHOBEHHMS U Kara JU3aTopa. Peakuuu roMo- U reTeporeHHsIE.
Ilous THE O KaTalu3e U KaTanusaropax. @epMenThl KaK OHOJOrMYECKHe KaTalUu3aTopbI,
ocobedrocT MX QYHKIHOHHPOBAHUA.

O6paT¥MOCTh XUMHYECKAX peak uuit, Heobparumbie M o6parvMple XUMHYECKHE pe aKIHH.
CocTofHEE XMMHEUECKOTO PaBHOBECHS 1A 0OPaTHMBIX XMMHHICCKHX peakuui. Criocober cme
IIeHMs XEMHAYECKOTO DaBHOBECHS HA NPHMEPE CHH TC3a ammuaxa. Ilonstre 06 OCHOBHBIX
HAYTHBIX IPAHOMIAX [IPOA3BO/ICTBA HA IpUMepe CHHTE3a AM MUAKa HITH CEPHON KMCIOTHI.

Poste BOZBI B XMMHYECKOM peaK L. VicTHEHBIE PAcTBOpLI. PacTBOPUMOCTL U KiacCHpUKAIms
BeIEcTB 10 ITOMY IPU3HAKY: pac TBOPUMBEIC, MAJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.
INEKTPONMTE A HEIEKTPOIHUTEL DIEKTPONATH Heckas Huccounauus. KucioTel, OCHOBAHHA H

COMTH ¢ TOUKH 3peHAs] TCOPHH HJEKTPONATHYECKOR IMCCO 1IHALHA.




