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I. IMosicuuTeILHAS 3aIIMCKA

PaGouast oOpa3oBaTenbHas mporpaMmMa o yuebHomy npeamery xumust ais 11 kimacca cocraBiieHa Ha OCHOBAaHUH CIIEAYIOIIUX HOPMATHUBHO - MIPABOBBIX
JIOKYMEHTOB:

*  ®enepanbHbiii 3akoH oT 29 nexadps 2012 roga Ne 273 — @3 «O6 obpazoBannu B Poccuiickoit denepanuny;

* ®depepanbHblii  KOMIOHEHT [ocymapcTBeHHoro OoOpazoBatesnbHoro Crangapra obmero 00pa3oBaHUS YTBEPXKACHHBIM IPUKA30M
MunoOpa3zoBanus Poccun «O6 yrBepxkaenuu (enepaibHOr0O KOMIIOHEHTa TOCYJapCTBEHHBIX CTaHIapTOB HAYaJbHOTO OOIIEro, OCHOBHOIO
obmiero u cpenHero (moiaHoro) obmiero oopazosanus ot 05.03.04. Nel1089.

» Tabpuensn O.C. [Iporpamma kypca xumuu it 8-11 kigaccoB 0011e00pa3oBaTeNbHBIX YUpPESKICHUI— 2-¢ U3 1l., nepepad. u gom. — M.: JIpoda,
2015

* Pabouas mnporpamma OpHEHTHpPOBaHAa Ha UCIHOJIb30BaHUE Y4YeOHO-METOAMYECKOro komruiekta mnox penakmueir — O.C.I'abpuensna,
A.B.Kynmosoii. M.: JIpoca, 2016

Y4eOHHUK COOTBETCTBYET (hefiepaibHOMY KOMIIOHEHTY TOCYAapCTBEHHOTO 00pa30BaTeIbHOrO CTaHaapra, umeeT rpud «PexomeHa0BaHO MUHHUCTEPCTBOM
oOpa3oBaHus 1 HAyKu PDy.

W3ydyeHne XuMHM SBISETCS OJHUM M3 KOMIIOHEHTOB IIpOLiecca Pa3HOCTOPOHHErO Pa3BUTHUSI U BOCHUTAHHUS OOYYaIOIIMXCS; CTAHOBJIEHUS HMX
WH/IMBUYAIIbHOCTH; CIIOCOOHOCTH aJaNnTUPOBaTbCs M MCIOJIb30BaTh CBOM IMOTEHIMAl B BBIOOpE JanbHeiIIero oOpa3oBaHus, NpogeccHOHATIbHON
NeSITENIbHOCTH, a TAK)XKE Pealin30BaTh ce0sl B YCIOBUAX COBPEMEHHOT'O OOIECTBA.

enn n 3agaum:

M3yueHne XUMHM CIIOCOOCTBYET DPELICHUIO oOwjeli yeau €CTECTBEHHOHAyYHOro o0pa3oBaHHs — JaTh €JMHOE IMPEACTaBIECHUE O MpPHUPOJE,
cOpMHUPOBATh €CTECTBEHHOHAYYHYIO KapTHUHY MHpa, MHUPOBO33PEHHUE U DSKOJOTHYECKYIO KYJIbTYypy, a TakKe BHOCUT BKJIaJ B (OPMUPOBAHHE
HPaBCTBEHHOCTH, JYXOBHOCTH, OOLINX KITFOUEBBIX KOMIIETCHLIMH, B BOCIIUTAaHUE TPYAOJIIO0US, SKOJIOTHYECKON U MOTPEOUTENbCKOM KyJIbTYphl yHaluXcsl.

W3yuenne XMMHUU B CpeAHEH IIKOJIe IPU3BAHO 00ECICUUTh:
-pa3BuTHE HH()OPMALIMOHHBIX 00IIey4eOHBIX YMEHUN, 8 MIMEHHO YMEHUN HaXOAUTh, TOHUMATh, IepepadaThiBaTh MHPOPMAIIMIO U3 Pa3HBIX HCTOYHHUKOB, B
TOM 4HCJIe U3 ceTh MIHTEepHET, Co3aBaTh MyJIbTUMEANANIPE3EHTALUN, ICCE U JIP.;
-OCO3HAaHUE IIEHHOCTH XUMHYecKoW uHGpopmanuu u oO0pa3oBaHMs, 3HAUMMOCTH 3HAHUM XUMHUHU A KaXIOro 4YelloBeKa HEe3aBHCHMO OT €ro
poeCCHOHATLHOMN 1eATeNbHOCTH;
-pa3BUTHE Yy y4YalIUXCs MHTEJUIEKTa, HDABCTBEHHOCTH, KOMMYHMKAaTUBHOCTH, MIOHUMaHUS OOLIECTBEHHON 3HAYMMOCTH HAYKU XUMHUU U €€ TEeXHOJOTHi
KaK MCTOYHMKA IOJIy4EHHsS] MHOTUX KM3HEHHO BaXKHBIX IIPOJYKTOB U MaTEPUAJIOB;



-opMupOBaHUE TMO3UTHBHOTO OTHOLICHHWS K XMMHUH KaK BO3MOXKHOW OOJIACTH JAJbHEHIIEro XWMHYECKOTr0 00pa3oBaHHA U MPO(decCHOHATBLHOU
JesITebHOCTH.

OO0mas xapakrepucTuka yueOHOro npeamera.

[Iporpamma 6a3zoBoro kypca xumuu 11 Kiracca orpa)kaeT COBpEMEHHBIE TEHIEHIIMH B IIKOJIBHOM XHMHYECKOM OOpa30BaHWH, CBSI3aHHBIC C pe-
(hopMUpOBaHUEM CPETHEN IIKOJIBI.

MeTo1070rnYecKOl OCHOBOM MOCTPOCHHS yUeOHOTO COACPIKAHUS Kypca XUMUU 0a30BOT0 YPOBHS ISl CpEIHEH IIKOJIbI SBUIIACH UACS UHMESPUPO-
BAHHO20 KYPCA, HO He eCmeCcmeEo3Hanus, a xumuu. Takoro Kypca, KOTOpbIi OJU30K U MOHATEH ThICAYaM POCCHUCKHX YYUTENCH U JTOCTYIEH U UHTEPECECH
COTHSIM TBICSY POCCHUMCKUX CTapIIEKIACCHUKOB.

[lepBas uaess Kypca — 3TO GHympunpeomMemuas unmeepayusi y9eOHOW IUCHUTUTHHBI «XuMmus». Woes Takod WHTErparuu JUKTYeT CISTYIOIIYIO
OUYepeTHOCTh U3YUYEeHHUsI pa3esioB XUMHH: BHavyane, B 10 kiacce, u3y4aercs opraHnueckas XuMus, a 3areM, B 11 kinacce, — oO1ias XuMus.

Wzydenne B 11 kmacce OCHOB OOIIEH XMMHH TO3BOJSIET C(HOPMHUPOBATH y BHITYCKHHKOB CPEIHEH ITKOJBI MPEACTABICHUE O XMMHH KaK O Iie-
JIOCTHOI HayKe, MMOKa3aTh €IMHCTBO €€ MOHSATUH, 3aKOHOB U TEOPUl, YHUBEPCAIbHOCTh U MPUMEHUMOCTh MX KakK JJI1 HEOPraHWYEeCKO, TaK U AJIs opra-
HUYECKOU XVMMUH.

[TonaBnstomee OONBIIMHCTBO TeCTOBBIX 3aaanuil EI'D (6o1ee 90%) cBsa3aHbl ¢ 00IIel U HEOPraHUYECKON XuMueH, a moromy B 11, BeITYCKHOM
KJIacCe JIOTUIHEE N3y9aTh MMEHHO 3TH Pa3/ebl XUMHH, YTOOBI MAaKCUMAaIHHO TOMOYb BBITYCKHUKY IPEOJI0JIETh ATO CEPhE3HOE UCIIBITAHHUE.

Bropas unes kypca — 3TO MmedcnpeomMemuas ecmecmeeHHOHAYYHAs UHmMe2payus, TIO3BOJISIONIasi HA XUMHUECKON 0a3e 00beqUHUTH 3HAHUS (u-
3UKH, OWOJIOTHH, Teorpaduu, SKOJOTUN B €IMHOE TOHUMAHNE €CTECTBEHHOTO MUPA, T. €. CPOPMUPOBATH IEIOCTHYIO €CTECTBEHHOHAYYHYIO KapTUHY MU-
pa. DTO MO3BOJIUT CTAPIIEKIACCHUKAM OCO3HAThH TO, YTO 0€3 3HAHUS OCHOB XMMHUHU BOCIIPUSATHE OKPYIKAIOIIETO MUPa Oy/IeT HEMOIHBIM. .

Tpetbst uaest Kypca — 3TO uHmMe2payus XUMUYECKUX 3HAHULU C 2YMAHUMAPHLIMU OUCYUNIUHAMU: UCTOPUEH, JIUTEPATypOr, MUPOBOU XYI0Ke-
CTBEHHOMU KYJIbTYPOH. A 3TO, B CBOIO OUepe/ib, MO3BOJISET CPEACTBAMU Y4eOHOTO IIpeaMeTa MoKa3aTh poJib XUMUHU B HEXUMUYECKOU cepe uenoBeueckon
NESTETLHOCTH, T. €. TIOTHOCTHIO COOTBETCTBYET I'yMaHU3AIMHN ¥ TYMaHUTapU3alUud 00yUIEHUsI.

TeopeTrueckyo OCHOBY Kypca 00IIel XUMUU COCTaBIISIFOT COBPEMEHHBIE MPEICTABICHUS:

l. 0 CTpOCHHUU BellecTBa (MEPUOJUYECKOM 3aKOHE M CTPOCHUW aToOMa, THUIAX XWMHYECKHX CBS3€H, arperaTHOM COCTOSIHHH BEIIECTBA,
MOJIMMEpax U IUCIIEPCHBIX CUCTEMAaX, KaYECTBEHHOM U KOJIMYECTBEHHOM COCTaBe BEIIECTBA);

2. XUMHYECKOM Tporiecce (KaacCu(UKanui XUMAYECKUX PEaKIMi, XUMUIECKOW KUHETUKE M XMMHYECKOM PaBHOBECHH, OKHUCIUTEIHHO-
BOCCTaHOBUTEJIBHBIX MPOIIECCaX ), aIallTUPOBAHHEIE MO KYPC, PACCUNTAHHBINA HA 2 4 B HEJEIIO.

3. DaKTUYECKYI0 OCHOBY Kypca COCTABJISIOT 0000IIEHHBIE TIPEICTABICHUS O KJIacCaX OPTaHMYECKUX M HEOPTAaHUIECKUX COCTMHEHUHN U UX
CBOMCTBax.

Takoe mocTpoeHue Kypca oOmel XMMHH MO3BOJSET MOJBECTH y4aIlMXCs K MOHMMAaHUIO MaTE€pHabHOCTH U MO3HABAa€MOCTH MHpa BEIIECTB,
IPUYMH €ro0 MHOrooOpaswusi, BceoOIel CBs3u sBIeHui. B cBolo ouepenp, 3TO AaeT BO3MOXKHOCTh YYAIIUMCS Jy4Yllle YCBOMTH COOCTBEHHO XHMHYECKOE
COJIepKaHUE U MOHATH POJIb M1 MECTO XMMHUH B CUCTEME HAyK O PUPOJE.



MecTo npeamera B 0a3MCHOM Y4eOHOM ILJIaHe
bazucHbIil yueOHBIN IJ1aH MpeaycMaTpuBaeT o0si3aTeIbHOe M3ydeHne XuMun ¢ 8 o 11 kmacc  mpu 2-x vacax B Hemenro. Obmiee uucio yacoB — 276.
PabGouass mporpamma cocraBiena Ha 1 yudeOHbIA ToA. IIporpamma paccumrtana Ha 68 yacoB yueOHOTo BpeMeHH (2 yaca B Hemento). O0bEM dacoB
yueOHOM  Harpy3ku, OTBEAEHHBIX Ha OCBOEHHE pabouell mporpamMmbl ONpeAenaéH yueOHBIM IUIAHOM,  COOTBETCTBYeT basucHomy ydeGHOMY
(oOpa3oBarenbHOMY) IUIaHY oO0IIeoOpa3oBaTeNbHBIX yupexaeHuit Poccuiickoit @enepanyn, yTrBepkKIEHHOMY TNpukazoM MwunoOpasoBanusi PO
N 1312 ot 09.03.2004.
ILleHHOCTHBIE OPHEHTHPHI COJEP:KAHUS Y4eOHOr0 MpeMeTa

s co3HaTENbHOrO OCBOEHHS mpeamera «XHUMHS» B HIKOJBHBIM Kypc BKJIIOYEHBI 00S3aTelbHbIE KOMIIOHEHTBI COJIEP)KaHUS COBPEMEHHOTO
XUMHUYECKOTO 00pa30BaHUsI:

1) xumuueckue sHanus (TEOPETUUYECKHE, METOAOJIOTUYECKHE, MPUKIAIHbIE, OMHUCATENbHbIE — S3bIK HAYKU, aKCHOJOTHYECKHE, HCTOPUUYECKUE U
ap.);

2) paznuunsie ymeHus, Hagviku (001IeydeOHbIe U cieU(PUUECKHUEe M0 XUMHUH ),

3) yennocmuvle omnouwtenus (K XUMUU, XKU3HU, TPUPOIE, 0OPA30BAHUIO U T. 11.);

4) onvim nNPOOYKMUBHOU OesimelbHOCMU PA3HOTO XapakTepa, OOECHeuMBAIONIMN pa3BUTHE MOTHUBOB, HHTEIUIEKTa, CIOCOOHOCTEH K
caMOpealIM3aliy U APYTUX CBOWCTB JIMYHOCTH YUCHUKA;

5) knrouesvie u yuebHO-XuMU4eckue KoOMnemeHyuu.

B kauecTBe yeHHOCMHbIX OpUEHMUPO8 XUMUYECKO20 00pa308aHuUsi BBICTYIIAIOT OOBEKTHI, H3y4aeMble B Kypce XMMHUHU, K KOTOPHIM Y y4aIIUXCs
dbopMupyeTcsi IeHHOCTHOE OTHOoIIeHue. [Ipu 3TOM Beayllyro pojb UTPalOT MO3HABATEIbHBIE IEHHOCTH, TaK KaK JaHHBIM Y4eOHBIM mpeaMeT BXOIUT B
TPYIITY MPEIMETOB TIO3HABATEFHOTO IIUKIIA, TIIABHAS [EJIb KOTOPOTO 3aKII0YAeTCsl B M3yYSHUH IPUPOIBI.

OCHOBY nosHasamenvbHbiX YeHHocmell COCTABISAIOT HAyYHbIe 3HAHUS, HAYYHBIE METO/BI MO3HAHNUS, a IIEHHOCTHBIE OpUEHTAINH, (JOpMUPYEMEBIE Y
yYaIuXxcs B MPOIecce N3yUeHUs] XUMHUH, TIPOSIBIISIOTCS:

e B IIPU3HAHUU IICHHOCTH HAYYHOTO 3HAHUS, €T0 MPAKTUYECKON 3HAUMMOCTH, JOCTOBEPHOCTH;
e B IICHHOCTH XMMHYECKHX METOJOB UCCIICIOBAHUS )KHBOW U HEKUBOU TIPUPOJIBL;
e B IIOHUMaHHUH CIOKHOCTU U IPOTUBOPEUUBOCTH CAMOT0O TIpoliecca MO3HAHUS KaK U3BEYHOTro cTpemiieHus Kk Mctune.

B kauectBe 00BEKTOB yenHocmel mpyoa u Oblma BBHICTYIAIOT TBOPYECKasi CO3UAATENbHAS NeSITeIbHOCTD, 3I0POBBIN 00pa3 KU3HU, & YEeHHOCMHbLE
OpUeHmMayuL COO0epPAHcAHUs Kypca Xumuu MOTYT pacCMaTpUBaThCA Kak (JOpMUPOBaHUE:

e YBAXHUTEIHHOT'O OTHOIICHHS K CO3UIATEIFHON, TBOPUYECKOHN IEATEIEHOCTH;

e TOHUMAaHHI HEOOXOAUMOCTH 3JI0POBOTO 00pa3a KU3HH,

e TOTPeOHOCTH B 0€3yCIOBHOM BEHITIOJTHEHUH MPABIII 0€30TIACHOTO MCITOTb30BAHMUS BEIIECTB B IOBCETHEBHOW YKHU3HH;
e CO3HATENHHOTO BbIOOpaA OyAyIIei mpodecCHOHATBHON AESITETLHOCTH.

Kypc xumun obnaiaeT pearbHBIMA BO3MOXKHOCTSIMH UTsT (POPMUPOBAHUS KOMMYHUKAMUBHBIX YEeHHOCMell, OCHOBY KOTOPBIX COCTAaBIISIOT MPOIIECC
OOIIeHHsI, TPaMOTHAsI peyb, & IICHHOCTHBIC OPUEHTAIMH HAIIPABJICHBI Ha (POPMHUPOBAHHE Y YUAIIUXCSI:

e HAaBBIKOB IIPABHIILHOTO MCITOJIb30BAHMS XUMUIECKOW TEPMHUHOJIOTHH U CUMBOJIUKH;
e TMOTPeOHOCTH BECTH AUAJIOT, BRICIYIIMBATh MHEHHE OMIMOHEHTA, Y4aCTBOBATh B IUCKYCCHH;
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e CHOCOOHOCTH OTKPBITO BBIPAXKaTh U apTYMEHTHPOBAHHO OTCTAaUBATh CBOIO TOUKY 3PECHUS

I1. Ilnanupyemble pe3yJIbTATHI OCBOEHUS Y4eOHOI0 MpeaMera.
B pesynbpTare nuzydeHuss XuMuu Ha 6a30BOM YPOBHE YUEHUK JIOJDKCH 3HAMb/NOHUMAND:

e BaJKHellIMe XUMHYEeCKHe MOHATHUS: BEIIECTBO, XUMHUUYECKUN AJIEMEHT, aTOM, MOJIEKYJIA, OTHOCUTENIbHASA MOJIEKYJISIPHAsE Macca, UOH, aJUIOTPONUS,
W30TOIBI, XUMUYECKasi CBS3b, OSJIEKTPOOTPUIATEIILHOCTD, BAJICHTHOCTh, CTETICHb OKHCICHHS, MOJb, MOJSIpHAs Macca, MOJSPHBIA 00BEM, BeHIeCTBa
MOJIEKYJIIPHOTO M HEMOJICKYJISIPHOTO CTPOEHHUSA, PAaCTBOPbBI, JJEKTPOJIUT U HEIICKTPOJIUT, DIJICKTPOJUTHUYECKAsT JHUCCOLMAIUs, OKHUCIUTEIb U
BOCCTAaHOBUTE]Ib, OKHCJICHHE M BOCCTAaHOBIICHUE, TEIUIOBOH 3(PQPEKT XUMHUYECKOW PEaKIMH, CKOPOCTh XMMHUYECKOW PEaKIUH, KaTaau3, XUMHUYIECKOe
paBHOBECHE, YIIIEPOJHBIN CKelleT, PyHKIMOHAIbHAS IPYyIIa, U30MEpHsi, TOMOJIOTH;

® OCHOBHbIE 3aKOHbI XUMHMH: COXPAaHCHHS MACChl BEIIECTB, JJIEKTPOJIUTUYECKON TUCCOLMALUN, MTEPUOINYECKUN 3aKOH;

® OCHOBHbIE TEOPUM XUMHMHU: XUMHYECKON CBS3H, JIEKTPOJIUTHUYECKON TUCCOLUAIIMU, CTPOCHUS OPraHUYECKUX COCIUHEHUM;

e Ba)kHellllMe BelleCTBA W MaTepHaJbl: OCHOBHbIE METaJUIbl W CIUIABBI, CEpHas, COJIAHAs, A30THAsA, YKCYCHas KHUCJOTBHI; IIEJIOYH, AMMHaK,
MUHEpaJbHbIE YA0OpEHUs, METaH, 3TaH, alleTUIeH, OCH30JI, 3TAHOJ, KHUPBI, MblJIa, TJIIOKO3a, caxapo3a, KpaxMmal, KJeT4yaTka, OeJlKH, UCKYCCTBEHHbBIEC U
CUHTETUYECKHE BOJIOKHA, Kay4yKH, IIJIaCTMACCHI.

Ymemo

® HA3bIBATh U3YUYCHHBIC BEIIECTBA 10 «TPUBHAIIBHON» HIIM MEXIYHAPOIHON HOMEHKIIATYPE;

e OmpeAesATh: BAJICHTHOCTh U CTEIEHH OKHCIICHUS XUMUYECKUX AJIEMEHTOB. THUIT XUMUYECKOW CBSI3M B COCIMHEHUSIX, 3apsij MOHA, XapaKTep Cpelbl B
BOJIHBIX PacTBOpax HEOPraHUYECKUX COCIUHEHHI, OKUCIUTEIb U BOCCTAHOBUTEIb, MPUHAIICKHOCTh BEIIECTB K PA3JIMYHBIM KJIacCaM OPTraHHYE€CKHUX
COCJIMHECHMH;

® XapaKTepu30BaTh 3JEMEHTHl MaJIbIX TEPHOJOB MO MOJOKEHUIO B mepuomudeckoit cucreme [[. M. MenneneeBa; oOmue XMMHUYECKHE CBOMCTBA
METAJUIOB, HEMETAJVIOB, OCHOBHBIX KJIaCCOB HEOPTraHUYECKUX W OPraHUYECKUX COCIMHEHUN;

¢ 00BSICHATH: 3aBHCHUMOCTH CBOWMCTB BEIIECTB OT UX COCTaBa U CTPOCHMUSI, IPUPOY XMMHUECKON CBS3U (MOHHOM, METAINTUYECKON, KOBAJIEHTHOM),
3aBHCHUMOCTh CKOPOCTH XMMHUYECKOHN peakIMKi U MOJIO0KEHHS XUMUYECKOTO PAaBHOBECHSI OT Pa3IUYHBIX (PAaKTOPOB;

® BLINOJIHATH XUMHYECKHUI IKCIIEPUMEHT 0 PACIIO3HABAHUI0 BAKHEHIINX HEOPTAHUYECKUX U OPraHUYECKUX BEIIECTB;

¢ IPOBOANTH CaMOCTOSITEIbHBIA TMOMCK XMMHUYECKOW HH(OpPMAlMM C HCHOJIB30BAHHEM pA3IUYHBIX HCTOYHHKOB; HCIOJIb30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUH JIJIs1 00pabOTKH U Mepeiadl XUMUIeCKOH HH(POPMAIIUHU U €€ TIPEICTABICHHS B Pa3JIMYHBIX (hopMax.

Hcnonb30BaTh NpruoOpeTeHHbIE 3HAHUS U YMEHHUS B IPAKTUYECKOM eSITeIbHOCTH U MOBCETHEBHOM KU3HM J1JIs1:

® 00BSICHEHUS XUMHUYECKUX SIBJICHUN, IPOUCXOSIINX B MPUPOJIE B OBITY U HAa TPOU3BO/ICTBE;

® OIIPEICIICHHS] BO3MOKHOCTH IPOTEKAHUS XUMHUUYECKUX IPEBPALLICHUN B Pa3JIMUHBIX YCIOBUIX U OLICHKH UX IOCIEICTBUU;

© YKOJIOTUYECKU IPAMOTHOTO MTOBEICHUS B OKPYXKAIOLIEN CPELE;

® OLICHKH BJIMSHUS XMMUYECKOr0 3arps3HEHUS OKPYKAIOILIEH Cpellbl HA OPraHU3M Y€JIOBEKA U IPYTHUE )KUBbIE OPTaHU3MBbI,

e 0e30macHOro o0paleHus ¢ TOPIOYNMHU U TOKCHYECKUMU BEIIECTBAMHU, JTA00PaTOPHBIM 000PYIOBaHHUEM;

® IPUTOTOBJICHUS PACTBOPA 3aJaHHON KOHIICHTPAIMH B OBITY U Ha TIPOU3BOJICTBE;
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® KPUTHUYECKON OLIEHKH JIOCTOBEPHOCTH XMMHUUECKOW MH(POPMALINH, TOCTYMAIOMIEH U3 pa3HBIX HCTOYHHKOB.

III. Conepxanue yueOHOro npeamera

Tema 1. CTpoenue BemectBa (32 uaca)

OchosHule ceedenusi 0 cmpoenuu amoma. S1npo: TpoTOHBI M HEUTPOHBI. V30TONBI. DIEKTPOHBI. DIIEKTPOHHAs 000JI04Ka. DHEPreTUYECKHI YPOBEHb.
Oco0eHHOCTH CTPOCHHSI FIEKTPOHHBIX 000JI0UEK aTOMOB 3JIEMEHTOB 4-r0 U 5-r0 MepuoJoB nepuoandeckoi cucremsl [[. M. MenaeneeBa (mepexoaHbIX
sneMeHTOB). [TonsATHE 06 OpOUTANSX. S- U p-OpOUTAIN. DIIEKTPOHHBIE KOH(DUTYPAIIUN ATOMOB XUMHUYECKUX JIEMEHTOB.

Ilepuoouuecxuii 3axkon J]. 1. Menoeneesa 6 ceeme yuenus o cmpoenuu amoma. Otkpoeitue JI. 1. MenaeneeBsIM MepruognIecKoro 3aKoHa.

[lepuoanueckas cucrema xumuueckux snemeHToB /. V1. MenneneeBa — rpaduueckoe oToOpakeHHe MEPUOIUIECKOro 3aKoHa. PU3NYECKUIl CMBICI
MOPSAIKOBOTO HOMEPA AIIEMEHTa, HOMepa Mepro/ia U HoMepa rpynibl. BaneHTHble 31eKTpoHbL. [I[puyrHbl H13MEHEHUSI CBOMCTB 2JIEMEHTOB B MEPUOAAX U
rpymiax (TJaBHBIX MOATPYIax).

[TonoxxeHue BogOpOa B MEPUOINIECKOM CUCTEME.

3HaueHue MepUOJUYECKOro 3aKOHa U MEPUOAUYECKON cucTeMbl XUMHUUYecKuX aieMeHToB JI. M. MenneneeBa 1 pa3BUTHS HAyKH U ITOHUMAaHUS
XUMHUYECKON KapTUHBI MUpalonnasn xumuueckas ceazv. Katuonsl u anuonsl. Knaccudukamus nonos. Monnsle kpuctamnuieckue pemerku. CBoicTBa
BELIECTB C TUM THUIIOM KPUCTAJUIMYECKUX PELIETOK.

Kosanenmnasa xumuueckas cea3b. DIEKTpooTpullaTenbHOCTh. [lonmspHas M HemonsipHas KoBaleHTHbIe cBsi3u. [umonb. IlonsipHOCTh CBA3U U
MOJIAPHOCTh MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-aKIENTOPHBI MEXaHU3Mbl 00pa30BaHMs KOBAJEHTHOH CBA3U. MoOJEKyIspHbIE U aTOMHBIE KpUCTAJUINYE-
ckue pemeTku. CBOMCTBA BEIECTB C 3TUMHU TUIIAMH KPUCTAJNINYECKUX PEIIECTOK.

Memannuueckasa xumuueckas cea3b. OCOOEHHOCTH CTPOEHMSI aTOMOB MeTayljioB. MeTaminueckass XMMHUYECKasl CBS3b M METaJJIMYecKasl Kpuc-
Tajuinyeckas pemerka. CBoiCTBa BEIIECTB C 3TUM TUIIOM CBSI3H.

Booopoonas xumuueckasn césa3b. MexxMoNeKymsipHas U BHYTPUMOIIEKYISIpHAsS BOAOPOIHAS CBSI3b. 3HAUEHUE BOJOPOJHOMN CBSI3U Ui OpTraHU3ALNU
CTPYKTYp OMONOJIMMEPOB.

THonumepwl. [InacTMacchbl: TEPMOILIACTBI U PEAKTOIUIACTHI, UX MPEJACTABUTENIHN U IPUMEHeHHe. BonokHa: mpupoaHble (pacTUTEIbHbIC U )KUBOTHBIC) U
XUMHUYECKHE (MCKYCCTBEHHBIE U CUHTETUUECKHE), UX MTPEICTAaBUTENN U IPUMEHEHUE.

lI'azo06pasnoe cocmosnue eewyecmea. Tpu arperaTHbIX cOCTOSTHHS BOjbl. OCOOEHHOCTH CTpOEHHs ra3oB. MosspHBI 00beM razoo0pa3HbIX Be-
IIECTB.

ITpumepsl ra3o00pa3HbIX MPUPOJIHBIX CMeceil: BO3IyX, MPUPOAHBINA Ta3. 3arps3HeHHe arMoc(epsl (KHCIOTHBIE J0XKIU, TapHUKOBBIN 3 (deKT) u
O6oprba c HUM.

[IpencraBuTenn ra3000pa3HbIX BEIIECTB: BOJOPO/, KUCIOPO/, YIJIEKUCIBIH ra3, aMMuak, 3TuieH. X nonyueHue, coOupaHue U pacrio3HaBaHUe.

Kuoxoe cocmosinue sewgecmsa. Bona. Ilotpebiaenue Boabl B OBITY U Ha IPOU3BOACTBE. JKECTKOCTh BOABI U CITIOCOOBI €€ YCTpaHEHHUSI.

MuHepaibHbIE BOJIbI, MX HCIIOJIb30BAaHHE B CTOJIOBBIX M JICUCOHBIX IIETIAX.

Kunkue KpucTauibl U UX IPUMEHEHHE.

Teépooe cocmoanue geujecmsa. AMop(hHbIe TBEp/Ible BEIIECTBA B MPUPOJE U B )KU3HU YEJIOBEKa, UX 3HAYCHHE M MpuMeHeHue. Kpucramiueckoe
CTpOEHHE BEIECTBA.



Hucnepchvie cucmemul. Tlonsatue o aucnepcHbIx cucreMax. JucnepcHas ¢aza u aucnepcuoHHas cpena. Kiaccudukamnust TuCepcHbIX CUCTEM B
3aBHCHUMOCTH OT arperaTHOro COCTOSIHUS JUCIIEPCHOM Cpe/ibl U TUCIEPCUOHHOMN (ha3bl.

I'pyOoaucriepcHbIE CUCTEMBI: AMYJIbCUH, CYCIIEH3UH, a3PO30JIH.

ToHkoaUCTIEpCHBIE CUCTEMBI: T€TU U 30JIH.

Cocmas eewgecmea u cmeceti. BelecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH ITOCTOSHCTBA COCTaBa BEIIECTB.

[Tonstue «mons» u e€ pasHOBUIHOCTU: MaccoBas (JOJsI 3JIEMEHTOB B COCIUHEHUH, JOJS KOMIIOHEHTAa B CMECH — JIOJIS MpUMecel, JoJs
pPacTBOPEHHOI0 BEIIECTBA B pacTBOpe) U 00beMHast. J[oJ1s1 BBIX0/a MPOAYKTA PEeaKui OT TEOPETHUECKH BO3ZMOKHOTO.

JdemoncTpauuu. Paznuunbie popMbl mepuoandeckoil cucteMbl XxuMuueckux aemeHToB JI. . MenaeneeBa. Mozellb KpUCTATUTMYECKOW PEIICTKH
xjopuaa Hatpus. OOpa3isl MUHEPAIOB ¢ HOHHOM KPUCTAJUTMYECKON PEIISTKOM: KaJablUTa, rajuTa. Moaen KpUCTAJUTMYECKUX PEIIETOK «CYXOTO JIbJIa»
(unu ¥iona), anmasa, rpaduta (unu kBapua). Moaens monekynsl JJHK. O6pasusl mnactmace (deHomopopManbIeruaHble, MOIMYPeTaH, MOTUITHIICH,
MTOJIMTIPOTTJICH, TTOJTMBUHILIXJIOPU) U u3aenus u3 HuX. OOpasibl BOJIOKOH (IIePCTh, IIENK, alleTAaTHOS BOJIOKHO, KAIIPOH, JIABCaH, HCWJIOH) U M3ICITHS U3
HuX. OOpa3ibl HEOPraHUYECKUX MOIUMEPOB (Cepa IUIacTUYecKasi, KBapll, OKCU ATIOMHUHHS, IPUPOIHbIE ATIOMOCUINKAThI). Moieih MOJIIPHOTO 00bemMa
ra3oB. Tpu arperaTHeIX COCTOSTHUS BOIbI. OOpa3Ibl HAKHUITA B YaTHUKE U TPyOax IEHTPATBHOTO OTOIUICHUS. JKECTKOCTh BOJBI M CIIOCOOBI €€ YCTPAHCHUS.
[Tpubopsl Ha xuAKUX Kpucramiax. OOpasubl pa3NUYHBIX JUCHEPCHBIX CHUCTEM: AMYIbCUH, CYCIIEH3WH, a’po3oieil, reneit u 3omei. Koarymsius.
Cunepesuc. Ddpdext Tunmans.

JlabopaTopubie onbIThl. 1. KoHCcTpynpoBaHHe NEepUOAMYECKON TaOMUIBI AJIIEMEHTOB C HCIOJNb30BaHHEM KapTouek. 2. OmpeneneHue THIA
KPUCTAJIJINYECKON pPEIIETKH BELIECTBA U OMKMCAHKUE €ro CBOMCTB. 3. O3HAKOMIIEHHE C KOJIJIEKIMEN MOJIMMEPOB: IIACTMACC U BOJIOKOH M U3JIENHSI U3 HUX.
4. VcnpiTaHue BOJBI HA YKECTKOCTh. YCTpAaHEHHE KECTKOCTU BOJBI. 5. O3HAaKOMJIEHHE C MUHEPAIbHBIMU BoJaMu. 6. O3HAKOMIIEHHE C JAUCIIEPCHBIMU
CUCTEMaMHU.

IIpakTuyeckas padora Ne 1. [TonyueHnue, cobupanue u pacrno3HaBaHue Ta30B.

Tema 2. Xumuueckue peakuuu (18 uacog)

Peaxyuu, uoywue 6Oe3 usmenenusi cocmaea eewjecme. ANIOTPONUS U AJUIOTPONHBIE BUAOU3MEHEHHUs. [IpHUMHBI auIOTpONMM Ha NpUMEpe
MouUKaIMi Kuciaopoaa, yriaeposaa u pocdopa. O30H, ero Onosorudeckas poib.

N3omeps! u nzomepus.

Peaxyuu, uoywue c usmenenuem cocmasa eujecms. Peakuiuu coeIMHEHUs, Pa3IoKEHUs, 3aMeIIeHNs] 1 0OMeHa B HEOPraHWYEeCKOW U OpraHuyecKon
xumuH. Peakiun sk30- 1 sHAoTepMHUUYecKre. TermnoBoil 3¢ ekt XuMudeckol peakliui 1 TEpMOXUMHUYECKUE ypaBHEHUs. Peakiiny ropeHus, Kak YacTHBIN
Cllydaid 9K30TEPMHUYECKUX PEAKIIUH.

Ckopocmb xumuueckou peakyuu. CKOPOCTb XMMHYECKOW peaKUUU. 3aBUCHMOCTb CKOPOCTHM XMMHYECKOM PEaKIHMHM OT MPUPOJBI PEArnpyrOIIUX
BELIECTB, KOHILEHTPALUU, TEMIIEPATyphl, IJIOLIAAN MOBEPXHOCTH CONPUKOCHOBEHMS M KaTaiam3aropa. Peaknum romo- u rereporeHssle. [lonstue o
KaTajau3e U Kkatanuszaropax. @epMeHThl Kak OMOJIOTHYECKHE KaTallu3aTopbl, 0COOEHHOCTH X (DYHKIIMOHUPOBAHHUSL.

Obpamumocmo xumuyeckux peaxyuti. Heobpatumple n oOpaTUMble XUMHUYeCKHe peakiuu. COCTOSHUE XUMHUECKOTO PaBHOBECHUS JJIs1 0OpaTUMBIX
XUMHUECKUX peakuuid. CrocoObl CMEIIeHHUs XMMHUYECKOTO paBHOBECHS HA MpHMepe cUHTe3a aMMuaka. [loHsTHe 00 OCHOBHBIX HAYYHBIX MPHHIIUIIAX
IIPOM3BOJICTBA HA IPUMEPE CUHTE3a AMMMAKa WJIN CEPHOM KUCIIOTHI.



Ponv 60061 6 xumuueckou peaxyuu. VIcTuHHBIE pacTBOpHI. PacTBOPUMOCTh M KiacCH(MKALUs BEIIECTB MO 3TOMY IMPHU3HAKY: PACTBOPHUMEIE,
MajopacTBOPUMbIE U HEPACTBOPUMBIE BEIIIECTBA.

3JICKTpOJII/ITLI N HCIJICKTPOJIMTEIL. SHGKTpOJII/ITI/I‘-IeCKaSI Jucconuanus. KI/ICJIOTBI, OCHOBAaHHA U COJIM C TOYKHU 3pPpCHUA TCOPUU BHGKTPOJII/ITI/I‘-IGCKOP’I
JUCCOLUAIUH.

XUMHYECKHE CBOMCTBA BOJBI: B3aHMO[[eI>'ICTBHe ¢ MCTaJUlaMH, OCHOBHBIMU W KHCJIOTHBIMHU OKCHIAAMH, PaA3JI0XKCHUC U 06pa30BaHHe
KpUCTaIIOTUApaToB. Peakiuu ruapataii B OpraHu4eckoi XUMHH.

T'uoponu3z opeanuueckux u neopeanuieckux coeounenuti. Heooparumsiii ruaponus. OOpaTuMblil THAPOIU3 COJNEH.

lMunponu3 opraHuvYecKrX COSAMHEHUN U €r0 MPAaKTUYECKOe 3HaYeHHE TS MOJIy4YeHUsl TUAPOJIU3HOTO CIUpTa U MbUIa. brosorudeckas posib Tuapo-
JM3a B IJIACTUYECKOM M SHEPTETHYECKOM OOMEHE BEIECTB U DHEPTUU B KIIETKE.

Oxucaumenvro-eoccmanosumenvhvie peakyuu. Ctenenb okucienus. OnpeseneHrne CTeNeHru OKHcleHus no ¢opmyne coeaunenus. [lonstue o0
OKHCJIMTCIbHO-BOCCTAHOBUTCIILHBIX PCAKIMAX. OxuciieHue u BOCCTaHOBJICHUEC, OKHUCIIUTEIIb 1 BOCCTAHOBUTCIIb.

DneKTpoan3. DIEKTPOIU3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIN MPOIEcC. DIEKTPOIIN3 PaCIlIaBOB M PaCTBOPOB Ha MPHUMEPE XJIOPHUA HATPHUSL.
[IpakTueckoe NpUMEHEHHUE IEKTPOIN3a. DIEKTPOIUTUUECKOE MTOITYyUEHUE AITFOMUHMUSL.

Jemouncrpanumn. [IpeBpamenue kpacHoro ¢ocdopa B Oenbrit. O3oHaTop. Mogenu momnekyn H-OyTaHa U W300yTaHa. 3aBUCUMOCTH CKOPOCTH
pC€akuuu OT HpHUPOAbI BCUICCTB HA MPUMEPE B331/IMOIIGI7[CTBPI$I PaCTBOPOB Pa3IMYHBIX KHUCIIOT OI[I/IHaKOBOI\/JI KOHICHTpaluu C OJMHAKOBBIMH I'paHyJIaMU
[IMHKA U B3aUMOJICHCTBUS OJJMHAKOBBIX KYCOYKOB Pa3HBbIX METAIJIOB (MarHus, [IMHKA, jKeJie3a) C COSIHON KUCIOTON. B3anmoseiicTBie pacTBOpOB CEpHOI
KHCJIOTBI C pacTBOpaMH TUOCYJb(aTa HATpUs pa3InYHON KOHLEHTPALUU U TemrepaTypsl. Mojens Kunsero ciiosi. Pasnosxkenue nepokcuia Bogopoia ¢
nomoIipio Katanuzatopa (okcuaa mapranmna (IV)) m katamasel ceiporo msica U ceiporo kaprodens. [Ipumepsl HeoOpaTHUMBIX peakiuil, WYX C
oOpa3oBaHHEM oOcajika, Ta3a WU BOJbl. B3aumoneiictBue nutus u HaTpus ¢ Bojoi. [lomyuenue okcuma docdopa (V) u pacTBOpeHHE €r0 B BOJE;
UCIBITAaHNE TIOJYYEHHOTO pacTBOpa jJakMycoM. OOpa3isl KpUCTAIIOTHAPATOB. VcHbITaHHE pacTBOPOB AJNEKTPOJUTOB M HEIJNIEKTPOJIUTOB HA MpEeIMET
JUCCOLUAUH. 3aBUCUMOCTh CTEIEHU 3JIEKTPOJIMTUYECKON JAMCCOIMAMM YKCYCHOM KHCJIOTHI OT pa30aBieHHs pacTBopa. I'maponu3 kapOuja KaablLus.
I'unponu3 kapOOHATOB MIETOYHBIX METAJUIOB U HUTPATOB ImHKa win cBuHIa (II). [Tonydyenue mpina. [lpocTeiinme OKUCIUTETHLHO-BOCCTAHOBUTEIBHbBIE
peakiu: B3aUMOJICHCTBUE IIMHKA C COJITHOM KHCJIOTOM U kene3a ¢ pacTBopoM cyinbdara menu (I1). Monens snexrponuzepa. Mojenb 371eKTPOTU3HON
BAHHBI JUISI IOJTYYEHUS aTFOMUHHUS.

JlabopaTopHble onbIThl. 7. Peakuus 3amenieHns Meau jKele30M B pacTBOpE MEIHOro Kymopoca. 8. Peaknum, unymme ¢ oOpa3oBaHHEM OCaJKa,
raza u Bojsl. 9. [lonydeHue KUCIOpoAa pa3lioKeHHEM MEPOKCHAA BOIOpPOAa C MOMOIIbI0 okcuaa maprania (IV) u karamassl ceiporo kaprodens. 10.
[Tonydyenue BOOpO1a B3aUMOICMCTBHEM KHUCJIOTHI ¢ TUHKOM. 1 1. Paznuunble ciydan ruapoiansa CoJiei.

Tema 3. BemiecTBa u ux cBoiicTBa (16 uacos)

Memannvl. B3aumozeiicTBue METaUIOB ¢ HEMeTalIaMH (XJIOpOM, CEpoll M KUCIOpoaoM). B3anmopelcTBHE IMIENOYHBIX U IIETOYHO3EMENIbHBIX
METAJJIOB € BOJOW. DJIEKTPOXUMUYECKUI Psiji HANpsHKEHUM MeTayioB. B3auMonelicTBue METalioB ¢ pacTBOpaMU KHUCIIOT U CoJied. AJIOMUHOTEPMHUSL.
B3aumoneiicTBre HaTpuUs ¢ ITAHOJIOM U (PEHOIOM.

Kopposus metannos. [IoHsATHE 0 XUMHUYECKON U NIEKTPOXUMUYECKONW KOPPO3UU MeTaIoB. CriocOOBI 3alIUThl METAIJIOB OT KOPPO3UHU.



Hememannwi. CpaBHUTENbHAS XapaKTEPUCTHKA TaJIOTEHOB Kak HauOojiee THUIHMYHBIX HpeACTaBUTENeHd HeMeTauioB. OKHCIUTEIbHBIE CBOMCTBA
HEMETa/NIOB  (B3aMMOJEHCTBME C MeTaullaMd M BOAOpoAOM). BoccraHoBuTenbHblE CBOIiCTBa HeMeTalioB (B3auMojelcTBHE ¢ Oojee
NEKTPOOTPHULIATEIbHBIMYA HEMETAIIJIAMU U CIIOXHBIMU BELIECTBAMU-OKUCIUTENSIMN).

Kucnomuer neopeanuueckue u opeanuueckue. Knaccupuxanus kuciaor. XMMHYECKHE CBOMCTBAa KMCIIOT: B3aUMOJICHCTBHE ¢ MeTallaMHU, OKCHIaMU
METAJUIOB, THIPOKCUAMU METAJUIOB, COMISIMH, cUpTamu (peakuus stepudukanun). OcoObie CBONCTBA a30THON M KOHIICHTPUPOBAHHON CEPHOW KUCIIOTHI.

Ocnosanus neopeanuueckue u opeanudeckue. OCHOBaHUS, UX Kiaccudukanus. XMMUYECKHE CBOMCTBA OCHOBAHUI: B3aUMOJEHCTBHUE ¢ KHCIOTaMH,
KHMCJIOTHBIMHU OKCHJIAaMU U cOJIIMU. Pa3iioskeHne HepacTBOPUMBIX OCHOBAHUU.

Conu. Knaccudukanus coieil: cpegHue, KUCIble M OCHOBHbIE. XHMMHYECKHE CBOICTBA COJEH: B3aMMOJEHCTBUE C KHUCIOTaMH, LIEJIOYaMH,
MeTaJulaMu U coJisiMH. [IpencTaBuTeny coieil U ux 3HaYeHHne. XJIOPH HATpHs, KapOOHAT KaiblHs, GocdaT Kaablus (CpEIHUE CONN); THAPOKAPOOHATHI
HaTpHUs U aMMOHUS (KUCIIBIE COJH ); TUApOoKcokapOoHat meau (I1) — manaxurt (OCHOBHAs COJIb).

KagecTBeHHbIE peakiiuy Ha XJIOPHI-, CyTb(aT-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUS, KaTnoHsbl xkene3a (1) u (111).

['enemuueckas c6sa3b MedNcOy KIACCAMU HEOP2AHUYECKUX U OpeaHuyeckux coeouneHui. IIoHATHE O T€HETHUYECKOW CBSI3U M I€HETUYECKUX Dsijiax.
I'enernueckuii psa Metamia. ['enerndeckuii psn HemeTauia. OCOOEHHOCTH TEHETHYECKOTO Psifia B OPraHUYECKONH XUMUH.

Jemoncrpauuu. Komnexius o6pa3ios MeTaiioB. BzanmoseiictBue HaTpusi U CypbMBI € XJIOPOM, JKeJie3a ¢ cepoil. ['opeHne Maruus 1 allOMUHMS B
KUCiIopose. B3aumonelcTBue IIEIOYHO3EMENBHBIX METAUIOB € BOJMOM. B3ammopnelicTBue HaTpus € JTAaHOJIOM, LMHKA C YKCYCHOM KHCJIOTOM.
AmoMuHoTepMus. B3aumozeiicTBre Meau ¢ KOHLICHTPUPOBAHHOM a30THOM KUCJIOTOW. Pe3ynbTaThl KOppO3UMM METAIOB B 3aBUCUMOCTU OT YCIIOBUU €€
nporekanud. Kosueknus oOpa3noB HemeTauioB. B3aumonelicTBue XJIOpHOW BOJBI C pacTBOpoM Opomuaa (uoaunaa) kamus. Komiekuus npupogHbIxX
OpraHuYecKux KHUcJIOT. Paz0aBiieHHMe KOHLEHTPUPOBAHHON CEpHOM KHUCIOTHL. B3anMmojneilcTBHE KOHIIEHTPUPOBAHHOW CEPHOM KHCIOTHI C Caxapom,
LEJUTI0NI0301 1 Mebto. O0pasibl IPUPOAHBIX MUHEPAJTIOB, COIEPIKALLIUX XJIOPUA HATpHs, KapOOHAT KajbIus, pocdar Kaablus U THAPOKCOKApOOHAT MEAU
(II). O6pa31pl MUIIEBBIX MPOAYKTOB, COAEPKAIIUX THAPOKApOOHATHl HATPUS U aMMOHMS, UX CIOCOOHOCTb K PA3JIOKEHHIO MpU HarpeBaHuu. I amneHue
coJibl yKcycoM. KaduecTBeHHbIE peakliiy Ha KaTUOHbBI U aHUOHBI.

JlabopaTopubie onbiThl. 12. McnplTaHue pacTBOPOB KUCIIOT, OCHOBAHUM W cojiell MHAMKaTopamu. 13. B3aumonelicTBue COJITHOM KHUCIOTHI U
pacTBopa YKCYCHOM KHCIOTHI ¢ MeTtainamu. 14. B3aumonelicTBue COJISHOM KHCJIOTBI M pacTBOpa YKCYCHOM KHCIOTBI € OCHOBaHMSMH. 15.
B3aumoneincTBue ConsiHONM KHUCIOTHI U pacTBOpa YKCYCHOM KHCJOTHI ¢ coisiMu. 16. IlomydyeHue u cBoiicTBa HEpaCTBOPUMBIX OCHOBaHui. 17. ['maponus
XJIOPUJIOB M all€TaTOB LIEJIOYHBIX METaIOB. 18. O3HaKoMIIEeHUE C KOJUIEKIUSMU: a) METaJJIOB; 0) HEMETAJIIOB; B) KMCJIOT; I') OCHOBAHMIA; 1) MUHEPAJIOB U
OMOJIOTMYECKUX MAaTEPUANIOB, COIEPIKAIIUX HEKOTOPHIE COJIH.

IIpakTnueckas padora Ne 2. Perienne sKcriepuMeHTaIbHBIX 337a4 Ha UIEHTU(UKALIMIO OPTaHUYECKUX U HEOPraHUYECKUX COEeTMHEHUI.

Tema 4. Xumus u xu3Hb (3 uaca)



IV. YueOHO-TEMaTHUYECKHH IJIaH.
ConeprkarenbHas JTUHUS: €CTECTBO3ZHAHUE
[IpenMeTHas 00IaCTh: XUMHUS
KomngecTBo yacoB Bcero: 69
KomuuecTBo yacoB B HEACHIO: 2

Ne HaunmenoBanue pasnenoB u | KonuuectBo B ToM uncne Ha:
ILIL | TEM 4acoB Ha Ypoku IIpaktnueckue | KoHTposIbHBIE
pasuen paboTHI paboThI

1 Tema 1. Crpoenue 32 30 1 1
BemecTBa (32 uac)

2 Tema 2. XuMHUYECKHE 18 17 - 1
peaxkuum (18 uacos)

3 Tema 3. Bemecta un 16 14 1 1
X cBolicTBa (15 u)

4 Tema 4. Xumusi u 3 3 - -
Ku3Hb (3 uaca)

5 UTOI'O 66 61 2 3

V. MarepuajibHO - TeXHHYECKOe olOecrneyeHue 00pa3oBaTeIbHOIO Mpouecca.
Memoouueckue nocoousn:

1. «lIporpamma no xumuu juig 8-11 kinaccoB oOmeobpazoBarenbHO mkonbs»,2012 roa, M.: lpoda , 2012 r.
2. ABtopckas nporpamma Kk yueOHukam nop penakuueit O.C.I'abpuensna, A.B.Kymnosoit. ms 5—11 kinaccoB 0011eo06pa3zoBaTenbHbIX yUpeKICHHUIH
M.: Ipodha,2010
3. YueOnuk «Xumusi»nl1 kmacc O.C.I'abpuenss, M.: ipoda, 2016 .
4. Kuura s yuurenst «Xumus 11» O.C.I'abpuensn, M.: [Ipoda, 2012 1.

Meouapecypcwi:

1. Bupeo ypoxu «Xumus 11 kmacey
Texnuueckue cpedcmea 00yuenus:
1. KommsroTep, NpoekTop, 3KpaH
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KasennapHo-TreMaTnyeckoe MJIaHUPOBaHHe

MNPUJIOKEHHUE Ne 1

Ne | Tema ypoka Tun ypoka: [ara Kon-so | [Ipumepnoe a/3
n/m 4acoB
[1nan ‘ dakt
Tema 1. Ctpoenne BemectBa (32 yac)

1 | BBOaHBII HHCTPYKTaX MO TEXHUKE 0€30I1aCHOCTH. Ypok u3yyeHust HOBOro 1 §1
Ctpoenue aToma Marepuaia yop. 1,2 cTp. 12
ATOM — CII0’KHas YacTUIla

2 | CocrosiHME JIEKTPOHOB B aTOME. DJIEKTPOHHAS KoMOuHMpoBaHHBIN ypOK 1 §1, yop. 5-8
KOH(UTYpaIysi aTOMOB XUMHUYECKUX JICMEHTOB

3 | BanenTHble BOBMOXXHOCTH aTOMOB XUMHYECKHX Ypok u3ydeHust HOBOTO 1 § 2,
3JIEMEHTOB Marepuaia

4 | Ilepuonnyeckuii 3aKOH U EPUOINYECKAs CUCTEMA KoMOuHMpoBaHHBIN ypOK 1 § 2, ynp.3,5,7
xuMuueckux aneMeHToB J[.M.Menneneesa u
CTpPOEHHE aTomMa
[IpeanochuIKu OTKPHITHS EPUOJUUECKOTO 3aKOHA.
Otkpsitue .M. MenneneessiM [1eprogunueckoro
3akoHa /[.M.Menneneena

5 | [lepuonnueckuii 3aKOH U CTPOEHHUE aTOMa KomOununpoBaHHbI# 1 §2, UHIUBUAYATbHBIC 3aaHUS

YPOK

6 | Ilepuomuueckasi cucteMa XMUMHUECKUX 3J1IeMeHTOB U | KomMOuHMpoBaHHBIH 1 §2 , MHIMBHUIYAJIbHBIC 3a/IAHHUS.
CTPOEHHUE aToma YPOK

7 | 3nauenue Ilepuoanueckoro 3akoHa H CceMUHap 1 § 2.
[Tepronnueckoit CUCTEMBI XUMHUYECKHX JIEMEHTOB
J.M.MenneneeBa

8 | Monnas cBs3b. MloHHas KpucTamnyeckas pemeTrka Ypok n3ydeHust 1 §3, ynp.3-5, 7-9

HOBOTO MaTepuaia
9 | Nonnas cBsa3b. MoHHas kpucTaminyeckas penieTka KoMOuHMpoBaHHBIIM 1
YPOK
10 | KoBaneHTHas XMMHYECKas CBA3b . aTOMHAs U KoMOuHMpOoBaHHBIN 1 §4. Yop. 1,2,4,7,8.

MOJICKYJISIpHAsI KPUCTAITHYECKUE PEIICTKH.
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11

KoBanentHnast xummieckast CBsI3b . aTOMHasi U
MOJIEKYJISIpHAsA KPUCTAJUTMYECKUE PEILIETKH.

12 | T'mOpunuzanus opOuTanIel 1 reOMeTpusi MOJIEKYIT KOMOWHUPOBAaHHBII §4. 3anucu

13 | 3akoH MOCTOSIHCTBA COCTaBa BellecTBa. Pacuersl, KOMOWHHMPOBaHHBIN §12(mo marepuana 0 MacCOBOH
CBSI3aHHBIE C TIOHATHUEM «MAacCOBas J0JIs DJIEMEHTA B J10JI€ KOMIIOHEHTa B CMECH)
BEILIECTBE) ymp.1-5

14 | 3axoH ocTOsIHCTBa cocTaBa BeulecTBa. Pacuersl, KOMOWHUPOBAaHHBII
CBSI3aHHBIE C IOHATHEM «MAacCOBast JOJIS DJIEMEHTA B
BELIECTBE

15 | Meramnuueckas cBsi3b . MeTamuimdeckast KoMOuHMpoBaHHBIN ypOK §5, ynp. 2-5
KpUCTAJIJINYECKasl pelieTka

16 | BomoponHas cBs3b KoMOuHMpoBaHHBIN ypOK §6, ynp 1-6
Enunas npupoja XMMUYECKUX CBS3EU

17 | BonoponHas cBsi3b KoMOuHMpoBaHHBIN ypOK §6, ynp 1-6
Enunas npupoja XMMUYECKUX CBS3EU

18 | Ilomumepsl opraHnyecKue U HEOpraHU4YECKHe KOMOMHHUPOBaHHBIN §7. Yup. 1-4, 6

19 | Ilomumepsl OopraHnYecKue U HEOPraHU4YECKHe KOMOMHHUPOBaHHBIN §7. Yup. 1-4, 6

20 | I'a3zo006pa3noe cocrosinue BemecTsa. [Ipupoanbie KoMOuHHUpOBaHHBIN ypOK §8, ynp.1, 7-9.
ra3oo0pa3Hble CMECH: BO3JIyX M IPUPOJHBIN ra3

21 | I'a3o06pa3noe cocrosinue BemecTsa. [Ipupoaubie KoMOuHHUpOBaHHBIN YpOK §8, ynp.1, 7-9.
ra3oo0pa3Hble CMECH: BO3JIyX M IPUPOJHBIN ra3

22 | IlpencraButenu ra3oB, M3y4eHUE UX CBOMCTB. KomOuHMpoBaHHBIN ypOK §8. Ymp.11,12

23 | IlpencraButenu ra3oB, U3y4eHUE UX CBOWCTB. KomOuHMpoBaHHBIN ypOK §8. Ymp.11,12

24. | Ilpaktuyeckas padora Nel. «IloryuyeHue u pakTHyeckas pabora WNHnnBunyansHble 3a1aHUS -

pacno3HaBaHue ra3oB (BOJ0pPO/, KUCIOPO,
YTJIEKUCIIBIN Ta3, aMMHUAK, STHIIEH)

coo0IIEeHNs
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25 | Kunkoe cocrosuue BemectBa. Boga. JKunkue KoMOuHMpOBaHHBIN YPOK 1 §9, ynp.1,2, 6-8.
KpucTaiisl. MaccoBas 107151 paCTBOPEHHOTO
BEIIECTBA

26. | Kunkoe cocrosiuue BemiectBa. Boxa. Kunkue KomMOuHupOBaHHBIN ypoK 1 §9, ynp.1,2, 6-8
KpHUcTasuibl. MaccoBas 7107151 paCTBOPEHHOTO
BELIECTBA

27 | TBepnoe coctosiHKe BemecTBa. AMop(dHbIS KoMOuHMpOBaHHBIN YpOK 1 §10, ynp.1-4
BeniecTBa. CocTaB BeUIECTBA U CMECEH.

28. | TBepaoe cocTostHue BemiecTBa. AMopdHBIE KoMOuHMpoBaHHBIN ypOK 1 §10, ynp.1-4
BeniectBa. CocTaB BellecTBa U CMeceH.

29. | AucnepcHble CUCTEMBI YPOK U3ydeHus: HOBOIO 1 §11, ynp.1-8

MaTtepuana Co0OIIeHUs

30. | O0oOlIEeHne U cUCTEMATU3AINS 3HAHUM 110 TEME Ypok 00001eHHs 1 1 §1-12
«CTpoeHHEe BELECTBAY CUCTEMAaTH3alK 3HAaHUH

31 | KourpoabHas padora Ne 1 mo teme «Ctpoenne KOHTPOJIbHBIN YPOK 1 §TOBTOpEHME
BelllecTBa»

32. | AHanu3 KOHTPoJIbHOI paboThl Nel. 1 WNHnuBunyansHble 3a1aHUS.

| Tema 2. Xumunueckue peakuuu (18 yacon)

33 | Knaccudukanus XMMHUYECKUX peakluii B N3yuenne HOBOTO MaTepuana 1 §13, yop 1,2,5
HEOPraHUYECKOU U OPraHUYECKON XUMUHU §14, ynp. 1-4

34 | Knaccuduxanust XMMUYECKHX peakuil B N3yuyenue HOBOTO MaTepuaia 1 §13, yop 1,2,5
HEOPraHUYECKOW U OPraHUYECKON XUMUHU §14, yop. 1-4

35 | CkopoCTbh XMMHUECKON peaKkInu W3ydeHne HOBOro MaTepuana 1 §15, ynp. 1,3,6,7

36 | CKOpOCTh XUMHUYECKON PEAKIINH N3yuenne HOBOTO MaTepuana 1 §15, ynp. 1,3,6,7

37 | OGpaTUMOCTh XUMHUECKUX PeaKIUi. XUMUYECKOe N3yuyenue HOBOroO 1 §16, ynp.1-6
paBHOBecHE MaTepuaia,

KOMOMHUPOBaHHBII

38 | O6paTUMOCTh XMMHUUECKHUX PEAKIMi. XUMUYECKOe N3yuenue HOBOTO 1 §16, ynp.1-6

paBHOBECHE MaTepuaa,
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KOMOHMHUPOBaHHbII
39 | Posb BOJBI B XUMHUECKHUX PEAKIIUSIX KOMOWHHUPOBAHHBIH 1 §17, ynp.1,2,3,4,5.
40 | DnekTposuTUYECKas TUCCOLMALINS KOMOWHUPOBAaHHBIH 1 §17, ynp.6,7
41 | DnekTpoauTUYECKas IUCCOLMALINS KOMOWHHUPOBAaHHBII 1 §17, ynp.6,7
42 | T'maponn3 opraHM4eCKUX U HEOPraHUYECKUX YPOK U3y4EHHsI HOBOTO 1 §18, yop. 1,3-5
COEIMHEHUN Marepuaa
43 | T'maponn3 opraHM4EeCKUX U HEOPraHUYECKUX YPOK M3y4EHHsI HOBOTO 1 §18, yop. 1,3-5
COEIMHEHUN Marepuaa
44 | OKHCIUTETBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU KOMOMHHUPOBAHHBIH 1 §19 no cnoB ... «OgHako
cambIM...» ymp.1-4
45 | OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKLIUU KOMOMHHUPOBAHHBIH 1 §19 no cnoB ... «OgHako
cambIM...» ymp.1-4
46 | Dnektponus YPpOK U3ydyeHus: HOBOIO 1 § 19 no konua, ynp.5-8
Martepuaia
47 | Dnektponus YPOK u3y4eHuss HOBOIro 1 § 19 no xoHua, ynp.5-8
MaTtepuana
48 | Ob6oO1IeHNE U cUCTeMaTH3alMsl 3HAHUH 110 TeMe. VYpox 060061eHus U 1 §13-19
CUCTeMaTH3alK 3HAaHUH NnauBuayanbHble 3aaHUS
49 | KonrpoabHasi padota Ne2 nmo Teme: «XMMHYeCKHe YPOK IPOBEPKU 3HAHUU U 1 IToBropenue. CooOmeHust
peaxkmumn» YMEHUH
50 | AHanu3 KOHTPOJIBHOU pabOTHI 1 WunuBua.3aganus
‘ Tema 3. BemecTBa u ux cBoiicra (16 4)
51 | Knaccudukarus HEOpraHUIECKUX COCTMHEHUN VYpok u3ydeHust HOBOTO 1 3amucu
Martepuaia
52 | 2.Knaccugukanusi OpraHu4ecKiX CoeTMHEeHUI VYpoK u3ydeHuss HOBOTrO 1 3anucu
Martepuaia
53 | Meraisl KOMOMHHPOBaHHBIN 1 §20, ynp.1-6
54 | Metamisl KOMOMHUPOBaHHBIH 1 §20, ynp.1-6
55 | Koppo3us meTanios KOMOWHHMPOBAHHBIN 1 §20. Ctp. 170, ymip.6-8
56 | Hemeraysl 1 §21, ynp.1-4
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57 | Hemeramibl 1 §21, ynp.1-4

58 | KucinoTel HEOpraHu4eckre U OpraHuuecKue KoMOMHMpOBaHHBIN YPOK 1 §22, ynp.1-5

59 | Kuciaorsl HEOpraHu4eCKue U OPraHu4eCcKue KoMOnHUpOBaHHBIN YPOK 1 §22, ynp.1-5

60 | OcHOBaHMsI HEOPraHUYECKHE U OPraHUYECKUE KoMOMHMpOBaHHBIN YpOK 1 §23, ynp.1-5

61 | Comu KoMOnHMpOBaHHBIN YpOK 1 §24, ynp.1-5

62 | I'enernueckas CBsI3b MEX]y KJaccaMu Ypok 06001IeHus 1 §25, ynp.1-5 moAroToBUTHCS K
HEOPraHWYECKUX U OPraHUYECKUX COCAUHECHUI CHUCTEeMaTU3allMy 3HAaHUI I1.P.Ne2

63 | 14.IlpakTtuyeckas padora Ne2 «Mnentudukauus | [Ipakruueckasi padora 1 Oruer o I1.P.
HEOPraHUYECKHX BEIIECTBY

64 | 15.00001eH1Ee U cUCTEMATHU3AUS 3HAHUN 110 TEME. Ypok 060011eHNST 1 1 §20-25 nmoaroroButhes k K.P.

CHUCTEMaTH3aIlUU 3HAHUM No3

65 | 16. KonTpoabnas padora Ne 3 o reme 3 nposepka 3YH 1 [ToBTOpenue

«BerrecTBa 1 ©X CBOMCTBa» CooOmieHust
\ Tema 4. Xumus u ;ku3Hb (3 yaca)

66 | Xumus 1 NOBCEAHEBHAS KU3Hb YEJIOBEKA 1

67 | XuMus, 5KOJIOTHSI U MTPOU3BOJICTBO 1

68 | XuMus, SKOJIOTHSI U IMTPOU3BOJICTBO 1
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