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PabGouast nporpamma kypca xumuu Aas 11 kiacca
(1 yac B Hees10, 34 yaca; 6a30BbIil YPOBEHD)
[losicauTenbHas 3anucka

Pabouas mporpamma no xumuu i 11ki1accoB cocTaBieHa Ha OCHOBE:!

o ®denepanbHOro KOMIIOHEHTA FOCYIapCTBEHHOTO CTAHJAPTA CPETHETO 00IIero o0pa3oBaHus 10 XUMHUU;
o IlpumepHO#i mporpaMMBbl CpeiHEro 00LIero 00pa3oBaHUs 10 XUMUU;
e Asrtopckoii nporpammsl o xumuu O.C. ['abpuensiHa.

e Tlpukaza MO u H PO ot 31.03.2014r. Ne253 «O06 yTBepkaeHUH (QeepabHOTO NepedHs yueOHUKOB, PEKOMEHIyeMbIX K UCII0JIb30BAHUIO MTPU
pean3aliy UIMEIOILUX FOCYyIapCTBEHHYIO aKKPEIUTAII0 00pa30BaTeNbHBIX IPOrpaMM OCHOBHOTO 00111€ro, 00pa30BaHUsA» C U3SMEHEHUSIMH OT
08.06.2015r. mpuka3z Ne 576, ot 21.04.2016r. npuxa3z Ne 459;

JlanHast mporpaMma KOHKPETU3UPYET COJIepKaHue CTaHIapTa, JaéT pacipeieieHne yueOHbIX 4acoB M0 pa3zesiaM Kypca, MOoCiIe10BaTeIbHOCTD
M3YYEHHUS TEM U Pa3/ieioB ¢ yYETOM MeX MPEIMETHBIX U BHYTPH IMPEIMETHBIX CBSI3€H, JIOTUKH Y4eOHOTO Mpoliecca, BO3PACTHBIX 0COOCHHOCTEH
oOyuaronuxcs 00pa3oBaTeIbHOrO yupexaeHus. B nmporpamme onpenenéH nepeueHs AeMOHCTpaluii, 1TaO0paTOPHBIX OMBITOB, MPAKTUYECKUX 3aHATUN
1 pacu€THbIX 3a1a4. [Iporpamma MoauduIIpoBaHa COrjiacHO AeicTByIoeMy 6azucHoMy yueOHOMYy 1utany. KoHTposb 3a ypoBHEM 3HaHUN
oOyuarouiuxcs rnpeaycMaTpruBaeT MPoBeICHIUE CAaMOCTOATEIbHBIX, IPAKTHYECKUX, KOHTPOJIBHBIX pa0dOT MO TEMaM.

[Iporpamma kypca xumuu ajist ooyqaromuxcst 11 kmaccoB oOmieodpaszoBarenbHbix yupexaeauit (aBtop O.C. ['abpuensn) paccuntana Ha 34 yaca u3
pacuera 1 yac B Hezemo.

HEJIN U 3AJAYY YYEBHOI'O IPEIMETA

I'nasnvie yenu cpeonezo oouiezo odopazosanus:

. (I)OpMI/IpOBaHI/Ie HEJIOCTHOTO MPEACTABJICHHUA O MUPC, OCHOBAHHOI'O Ha HpI/I06peTCHHBIX 3HAHUAX, YMCHUAX U crocobax JACATCIIBHOCTH,
o HpI/IO6peTCHI/IC OIIbITa p33H006p8.3HOI71 ACATCIIBHOCTH, OIIbITA ITIO3HAHUA U CaMOIIO3HAHH A,

e TIOATOTOBKA K OCYIICCTBJIICHUIO OCO3HAHHOTO BLI60pa HH,Z[HBH,[[yaHBHOf/'I 06p330BaTeHBHOﬁ NI HpO(peCCHOHaHLHOﬁ TPACKTOPUH.



Boutb1ioii Bk B JOCTHIKEHUE TJIABHBIX LIEJICH CPEHEro 00LIero 00pa30oBaHusl BHOCUT U3YUeHUe XUMUU, KOTOPOC NPU3BAHO 0ODecneuumy:

1.
2.

(bopMUpOBaHHE CHCTEMBl XUMUYECKUX 3HAHUH KaK KOMIIOHEHTA €CTECTBEHHOHAYYHON KapTUHBI MUPA,;

pa3BUTHE TMYHOCTH OOYUJAIOMIMXCS, UX WHTEIUIEKTYyaJIbHOE M HPABCTBEHHOE COBEPIIEHCTBOBAaHMUE, (JOPMHUPOBAHNE Y HUX T'yMAaHUCTUYECKUX
OTHOIIEHUN U 3KOJIOTUYECKH 11eJIeCO00Pa3HOro NOBEIEHUS B OBITY U TPYIOBOU J1€ATEIbHOCTH;

BBIPA0OTKY y 00yJaromuxcsi IOHUMaHUs OOLIECTBEHHON NOTPEOHOCTH B Pa3BUTUN XUMUH, a TaKkKe (POPMHUPOBAHKUE Y HUX OTHOLIEHUS K XUMHUHU
KaK BO3MO>KHOUM 007acTH OyayIei mpakTHYeCKOn AesITENbHOCTH;

(dhopmupoBaHre yMEHHUN 0€30MMacHOT0 00paIlleHUs C BEIIECTBAaMH, HCTIOJIb3YEMBIMU B MMOBCETHEBHOMN KU3HH.

H3yuenue xumuu ¢ cmapuieil wiKojie Ha 6A3080M ypOGHe HANPABIEHO HA OOCMUIICEHUE CLEOYIOUUX Heell:

OCBOEHHE CHCTEMbI 3HAHUH O Q)YHHaMeHTaJ'II)HBIX 3aKOHax, TCOpUuMIx, (1)aKTaX XNMHUHN H€06XOJII/IMBIX JJIs1 IIOHUMAaH Ut Haquoﬁ KapTUHBI MHPA,

OBJIaJleHHe YMEHUSIMU XapaKTepH30BaTh BEIIECTBA, MAaTEPUANIbl U XUMUYECKHUE PEAKI[H, BHIIIOIHATH JJa00paTOPHbIE SKCIIEPUMEHTHI;
MIPOU3BOJIUTH PACUYEThl IO XUMUUYECKUM (hOopMyJiaM U ypaBHEHUSIM; OCYILIECTBIIATh OUCK XMMUYECKON HH(GOpMAIMN U OLICHUBAThH €€
JOCTOBEPHOCTh; OPUEHTHPOBATHCS U IPUHUMATh PEIIECHUS B IPOOJIEMHBIX CUTYalHSIX;

PAa3BUTHUE ITO3HABATCIIbHBIX HHTEPECOB, HHTCINICKTYAJIbHBIX 1 TBOPYECKUX CIIOCOOHOCTEMN B mponecce CaMOCTOATCIbHOT'O HpI/IO6peTeHI/I${
XUMHWYECKUX 3HAHUH C UCIOIb30BaHUEM Pa3JIMIHBIX HCTOYHUKOB I/IH(l)OpMaHI/II/I, B IIPOLECCE N3YUYCHUA XUMHAYECKOH HAaYyKHU M €€ BKJIaJa B
TEXHUYCCKUM IMpOoTrpeCC HMBUIMU3AINN, CIIOKHBIX U ITPOTHUBOPECYNBBIX HYTeﬁ Pa3sBUTHUA Hﬂeﬁ, TeopHﬁ M KOHIIETIIHMI COBpeMCHHOﬁ XHUMHU,

BOCIIUTAHHE Y6G)I(I[6HHOCTI/I B TOM, YTO XUMHUA — MOH.[HBII71 HHCTPYMCHT BO3JICHCTBHUS Ha OKpPYKarIiyr cpeay, 1 1yBCTBO OTBECTCTBCHHOCTH 3a
MMPUMCECHCHHUC MMOJIYYCHHBIX 3HAHHH U YMeHI/Iﬁ IMO3UTHBHOM POJIN XUMHHU B ) XKU3HU COBPECMCHHOI'O 06H_ICCTB8., H606X0)II/IMOCTI/I XHUMHNYCCKH
IpaMOTHOI'O0 OTHOLICHUS K CBOEMY 3J0POBBIO U OKPY)KaIOHleﬁ cpeac;

NPUMEHECHUE TTOJTYUCHHBIX 3HAHUM U YMCHI/II>'1 JJIA 0€30IaCHOT0 MCIIOJIH30BAHUS BCIICCTB U MATCPUATIOB B 6BITy, CEIIbCKOM XO035MCTBE U Ha
MPOU3BOJACTBC, PCHICHUS ITPAKTHUICCKUX 3a/1a4 B MOBCEIHEBHOM JKU3HU, NPCAYIPCIKIACHUA HBHCHHﬁ, HaHOCAIIUX BPCJ 3M0POBBIO YCIIOBCKA U
OKPY)KaIOH_Ieﬁ cpeac, MpOBCACHUC NCCIICA0OBATCILCKUX pa60T, CO3HATCIBHOI'O BLI60pa npoq)eccnﬁ, CBSI3aHHOM C XHMHUEIA.

3aoauu uzyuenua xumuu ¢ cmapuieii wiKoe:

* Cchopmuposams y 06yuaromuxcsi 3HaHUS OCHOB XMMUYECKON HayKH: BaKHEHIINX (DaKTOPOB, MOHATHH, XUMUYECKHUX 3aKOHOB U TEOPHH, sI3bIKa
HAYyKH, JOCTYIHBIX 0000IIEHNH MUPOBO33PEHUECKOTO XapaKTepa.



* Pazeump ymeHus HaOIIOAATh U OOBACHATh XUMUYECKUE SIBJICHUS, IIPOUCXOASAIINE B IPUPOJIE, 1a00PaTOPUH, B TOBCEJHEBHOM KU3HHU.

» Chopmuposamp crielalIbHBIX YMEHUHN: 00paIaThCs C BEIIECTBAMU, BBITIOHATH HECIOKHBIE IKCTICPUMEHTBI, COOTIOIast MpaBuiIa TEXHUKU
6G3OHaCHOCTI/I; rpaMOTHO NPUMCEHATH XUMHWYCCKUC 3HAHUA B O6HI€HI/II/I C HpI/IpOIIOfI nB HOBCGI[HCBHOﬁ KU3HU.

* Packpbimp ryMaHUCTHUUYECKYIO HAIIPAaBJIEHHOCTh XMMHH, €€ BO3PACTAOLIEH POJIM B PEILICHUU IJIaBHBIX MPOOJIEM, CTOSIIMX Mepe]] YEIOBEUECTBOM, U
BKJIQ/Ia B HAYYHYIO KaPTUHY MHPA.

* Pazeumb TUIHOCTH 06y11a}0m1/1xcslz HNX MHTCJUICKTYAJIbHOC U HPABCTBCHHOC COBCPIICHCTBOBAHUC, C(i)OpMI/IpOBaTI) Y HUX TYMAaHUCTUYCCKHUEC
OTHOIICHHA U 3KOJIOTHYCCKU uenecoo6pa3H0ro IIOBCJICHUC B 6I)ITy H B IMpOoLecce Tp}Q[OBOfI JACATCIIBbHOCTH.

* Cpopmuposams y 00ydaronuxcsi KOMMYHUKaTUBHOM U BaJl€OJIOTHYECKON KOMIIETEHTHOCTEH;

* Bocnumamu 0TBETCTBEHHOE OTHOIIEHHE K IPHUPOJIe, OepeKHOE OTHOIIEHUE K y4eOHOMY 000pYA0BaHHIO, YMEHHE KUTh B KOJIJIEKTUBE (00IIaThCs U
COTpYIHHYATh) yepe3 yuyeOHbIN MaTeprail KaKJI0ro ypoKa.

JIMHHOCTHBIE, METAIIPE/IMETHBIE U IIPEIMETHBIE PE3YJIbTATbBI
OCBOEHUSA COAEPKAHUSA KYPCA 11 KJTIACCA
Pes3ynrvmamul uzyyenus npeomema:

JleaTenbHOCTh yunTelsi B 00y4eHUU XUMUU B CpeHel (ITOJTHOM) MIKOJIE T0JKHA ObITh HAIlpaBJIeHA HA JIOCTH)KEHUE
00yYaroUIUMUCS CIEeTYIOIIUX JIUYHOCHHIX Pe3Y b AM08.

— 8 YeHHOCMHO-OPUEHMAYUOHHOU chepe — 0CO3HaHUe POCCUNCKON TpakIaHCKON HASHTUYHOCTH, MAaTPUOTU3MA, YYBCTBA
TOPJIOCTH 32 POCCUHCKYIO XUMHUYECKYIO HAyKY;

— 68 mpyo0osol cihepe — 20mMo8HOCMb K OCO3HAHHOMY BBIOOPY J1ajibHEIIel 00pa3oBaTeIbHON TPACKTOPHUH WIIN TPYAOBOU
JIeSITEJIbHOCTH;

— 6 N03HABAMENbHOU (KOZHUMUGHOU, UHMEIEKMYAIbHOU) chepe — ymeHue yIPaBisATh CBOEH MO3HaBaTEIbHOU
NESITeIbHOCTBIO, 20MOBHOCMb U CNOCOOHOCMb K OOPA30BaHUIO, B TOM YHUCJIE CAMOOOPa30BaHUIO, HA MPOTSHKEHUH BCEH KU3HU,
CO3HATEJIbHOE OTHOIICHUE K HEMPEPHIBHOMY 0OPa30BAHUIO KAK YCIOBHIO YCIIEITHON MpOo(ecCHOHAIBbHOM U OOIIECTBEHHOM
JIEATEIBHOCTH;

— 6 cghepe coepedicenuss 300pO8bA—nNpUHAMUE U peanu3ayusi IEHHOCTEN 3J0pOBOTo U 0€30IMacHOro 00pas3a KHU3HHU,



Henpusimue BPEIHBIX NPUBBIYEK (KypEeHUS, YIOTPEOJICHUS aIKOT0JIsI, HAPKOTHUKOB) Ha OCHOBE 3HAaHUI O CBOMCTBAaxX
HApKOJIOTUYECKUX U HAPKOTUYECKUX BEIIECTB.

MeTanpeaMeTHbIe Pe3yJbTATHI 0CBOCHHSI BHINYCKHHKAME cpeaHei (M0JHOM) IKOIBI Kypca XUMHH:
— UCNOIb306aHUe YMEHUN U HaBBIKOB pa3JIMYHbIX BUJOB [103HABATEJILHOM JI€ATEILHOCTH, IPUMEHEHNE OCHOBHBIX METO/I0B
MMO3HAaHUS (CUCTEMHO-WH(OPMAIIMOHHBINA aHAJIN3, HAOJIOICHUE, U3MEPEHUE, TPOBEACHUE YKCIIEPUMEHTA, MOJICITUPOBAHHE,
HCCJIE0BATEIIbCKAsl JIEATENIbHOCTD) JUJISl N3YUYEHUS Pa3JIMYHbIX CTOPOH OKPY KaroIe J1eiCTBUTEIbHOCTH;

— 8JladeHue OCHOBHBIMHU HHTCIUICKTYAJIbHBIMU OIICpalusaAMM: q)OpMy.]'II/II)OBKa THUITIOTE3bI, aHAJIN3 U CUHTC3, CPABHCHUC U
cucremMarTmsalius, 0606HI€HHG W KOHKpETU3alus, BbISIBJICHHUC ITPUYHNHHO- CJICACTBCHHBIX CBsI3CH U MOUCK aHaJIoI'oOB,

— no3HaHue 0OBEKTOB OKPYKAIOIIETO MUPA OT OOIIIEro Yepe3 0COOEHHOE K €MUHUIHOMY;
— YMeHue TEHEPUPOBATH UJIEH U OTIPENICIISATH CPEACTBA, HEOOXOIUMBIC VIS MX peain3alluu;
— yMeHue OTIPECIATh LIEIU U 33/1a4d ACATEIbHOCTH, BRIOUPATh CPEACTBA pPeaTU3aIUU 1ISITH U IPUMEHSTh UX Ha MPAKTHKE;

— UCnONb308aHUe PA3INYHBIX UCTOUYHHUKOB JIUIsI MOTYYEHUSI XUMUYECKON nHpopMalny, TOHUMaHUe 3aBUCUMOCTH
coziepkKaHus U (pOpPMBI IpecTaBIeHUs HH(QOpPMALMH OT Liejieil KOMMYHHUKAIlMU | aJipecara;

— YyMeHue TIPOAYKTUBHO OOIIATHCS U B3aUMO/JIEHCTBOBATh B MIPOIIECCE COBMECTHOM JI€ATEILHOCTH, YUUTHIBATh MO3UIIUHU
JIPYTUX YYaCTHUKOB JIESITEILHOCTH, 3 (HEKTUBHO pa3peliaTbh KOH(PIUKTHL;

— 20m06HOCWlbI/ICHOCO6HOCTBKcaMOCTOHTGJ’IBHOfIHH(i)OpM&L[HOHHO'HOSHaBaTeHBHOﬁ ACATCIIBHOCTHU, BKJIFOYAsX YMCHHC
OPHUCHTHUPOBATHCS B PA3JIMYHbBIX HCTOYHHUKAX I/IH(I)OpMaI_II/II/I, KPUTHYCCKHU OLUCHUBATDb U UHTCPIIPCTUPOBATD I/IH(i)OpMaI_II/IIO,
IIOJIYYaCM YO U3 Pa3JIMYHBIX HCTOYHHUKOB;

— YMeHue VCTI0JIb30BaTh CPEICTBA MHMPOPMAITMOHHBIX U KOMMYHHUKAIIMOHHBIX TexHoJoruil (nanee — MKT) B pemenuun
KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHMW3AIMOHHBIX 33J1a4 C COOJIF0JIECHHEM TpeOOBaHUN 3PrOHOMUKH, TEXHUKHU 0€3011aCHOCTH,
TUTUEHBI, pecypcocOepekeH s, IPaBOBBIX U ITUYECKUX HOPM, HOPM MH(POPMALIMOHHOM 0€30IMacHOCTH;

— 61a0eHnue SI3bIKOBBIMHU CPEICTBAMU, B TOM YHCJIE U SA3BIKOM XUMUHU—YyMEHHUE SICHO, JIOTUYHO U TOYHO M3J1araTh CBOIO TOUKY
3pEHMUsI, UCIIOJIb30BATh a/1€KBAaTHBIE S3BIKOBBIE CPEACTBA, B TOM YHUCJIE W CUMBOJIbHBIE (XUMUYECKHE 3HAKH, (POPMYJIIBI U
ypaBHEHUSI).



IIpeomemnvimu pezynomamamu V3y4eHus XUMUK Ha 0a30BOM YPOBHE Ha CTYNEHHU CPEeIHETO (ITOJHOTO) O0IIEro 00pa3oBaHusl SIBIISTFOTCS:
1) B mo3HaBaTeIILHOU cdepe:
— 3HaHue (IOHUMaHKE) U3YUYEHHbIX NOHSITUH, 3aKOHOB U TEOPHIl;

— YMeHue OTMCHhIBATh JEMOHCTPAIIMOHHBIE U CAMOCTOSITEIILHO MPOBEACHHBIE SKCIIEPUMEHTBI, UCMOJIb3YS JJIsl TOTO
€CTECTBEHHBIN (PYCCKUM, POJTHOM) SI3BIK U SI3bIK XUMHU;

— VYMerHue KJ'IaCCI/I(bI/IHI/IPOBaTI) XUMHUYCCKHUEC DJICMCHTDLI, IPOCTBIC U CJIIOKHBIC BEUICCTBA, B TOM YHUCJIC U OPraHU4YCCKUC
COCIUHCHUS, XUMHUYCCKUC PCAKI[MHU ITO pa3HbIM OCHOBAHHAM;

— YMeHUue XapaKTCpPpHU30BaTh U3YUCHHBIC KJIIACChl HCOPraHNYCCKUX U OPraHuvICCKUX CoeﬂHHeHHﬁ, XUMHUYCCKUEC PCAKIINHU,

— 20NMO6HOCMb IIPOBOANTH XUMHYECCKUHN OKCIICPUMCHT, Ha6J'II-OJIaTB 3a €TI0 NMPOTCKAaHUECM, (i)I/IKCI/IpOBaTB
PE3YAbTATBICAMOCTOATCIIBHOI'OUMACMOHCTPUPYCMOT OOKCIICPUMCHTANACIIaTbBbIBO/bI;

—ymeHnue GOPMYITUPOBATH XUMHUUYECKUE 3aKOHOMEPHOCTH, MPOrHO3UPOBATH CBOMCTBAa HEU3YUEHHBIX BEILIECTB 10 aHAJIOITUHU CO
CBOMCTBAMHU U3YUYEHHBIX;

— NOUCK UCTOYHHKOB XUMUYECKOM I/IH(bOpMaL[I/II/I, IOJIYYCHHUC HCO6XOZ[I/IMOI>'I HH(bOpMaHHPI, €€ aHaJIn3, U3IrOTOBJICHHUC
XUMHYECCKOTI'O I/IH(bopMaHI/IOHHOl"O IPpOAYKTA U €0 NPE3CHTALIHA

—enaoenue 00s13aTeILHBIMU CIIPaBOYHBIMU MaTCpUaIaMu: HepHOI[H‘ICCKOﬁ CHCTEMOU XMMHYCCKUX 3JIECMEHTOB I[ .
MeHz[eneeBa, Ta6J'II/IHeI71 PaCTBOPUMOCTHU, DJICKTPOXUMHNICCKUM PAA0OM HaprI)KeHI/Iﬁ MCTAJIJIOB, PAAOM SJICKTPOOTPHULIATCIIBHOCTH —
I XapaKTCPUCTHUKU CTPOCHUA, COCTaBa U CBOMCTB aTOMOB 3JIEMCHTOB XUMHUECKUX AJIeMeHTOB [-IV IISCpHUO 0B U O6p&30BaHHL~IX
HMMU IIPOCTBIX U CIIOKHBIX BCUICCTB,

— ycmanoénenue 3aBUCUMOCTH CBOMCTB M IPUMEHEHU ST BAXKHEHIIINX OPraHUYECKUX COSIMHEHUHM OT NX XUMHUYECKOTr 0
CTPOEHUsI, B TOM YHCJI€ U 00YCIJIOBICHHBIX XapaKTE€POM 3TOI'0 CTPOEeHUs (MpeAeIbHBIM WIH HelpeAeIbHbIM) U HATUYUEM
(byHKIIMOHAJIBHBIX T'PYIII;

— ManﬂUPOGClHue MOJICKYJI Ba)KHEUIIINX HCOPraHNYCCKUX U OPraHNYCCKUX BCIICCTB,
— NOHUMAaHUe XUMHUYECKOU KapTUHBI MHUpPa KakK HEOThEMJIEMOM YaCTH LI€JIOCTHOM Hay‘{HOﬁ KapTUHbBI MHUpPA;

2) B IICHHOCTHO-OPHUCHTAIIMOHHOMN chepe — aHaIu3 U OI€HKA MOCJIEICTBUMN JJIsI OKPY>KaIoMIel cpeIbl OBITOBOU U



MPOM3BOJACTBEHHON AESITEIbHOCTH YEJIOBEKA, CBA3aHHON C MIPOU3BOACTBOM U IEPEPAOOTKON BAXKHENIIINX XUMUUYECKUX MPOLYKTOB;

3) B Tpya0BOH chepe — npogedenue XMMUIECKOT0 IKCIIEPUMEHTA; pa3sumiie HaBbIKOB y4eOHOU, IIPOEKTHO-
HCCJIC/IOBATEIILCKOW, TBOPUECKON JAEATEIHHOCTH MPHU BBHITIOTHEHUH UHIUBUYAJIbLHOTO MPOEKTA MO XUMUM;

4) B cepe 310poBOro odpasa >XKU3HU — coOt00eHue TIPaBUl 0€30IMacHOTro OOpallleHUs C BeIeCTBaMU, MaTepUaiaMu U
XUMHUYCCKHUMU IMpoLEeCCaMMr, OKa3aHue HepBOfI IIOMOIIHU ITPHU OTPABJICHUAX, OKOrax M Apyrux TpaBMax, CBA3aHHBIX C BEUICCTBAMU
U 1a00paTOPHBIM 000PY/1OBAaHUEM.

Coaep:kaHue NporpaMMbl y4eGHOI0 Kypca

3a ocHOBY B3sTa nporpamma kypca xumun Juist X— XI kimaccoB o01ieo0pa3oBaTenbHbIX yupexaeHuit (6a3osbiit yposenb) O.C. [N'abpuensna u
Crangapt cpeaHero o0riero 0opazoBaHus 0 XUMHUHU (0a30BbIN YPOBEHB).

Tema 1. CTpoenue atoma u nepuoaudeckuii 3axkon JI. U. MenaeneeBa (3 yaca)

OcHOBHBbIE CBeJIeHNsI 0 CTPOEHUH aToMa. SIpo: MPOTOHBI M HEUTPOHBI. M30TOMBI. DIEKTPOHBI. DJIEKTPOHHAS 000JI09Ka. DHEPreTHICCKUN YPOBEHb.
OCco0EHHOCTH CTPOCHHS AIIEKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB 4-T0 M 5-TO Mepuo10B niepuoandeckoi cucreMsl J[. . MenzaeneeBa (mepexoIHbIX
aneMeHToB). [ToHsiTHe 06 OpOuTaANIX. S- U p-opOUTaNU. DIEKTPOHHBIE KOH(PUTYpALIMK aTOMOB XMMHUUECKUX 3JIEMEHTOB.

IMepuonuyeckuii 3axon JI.U. MenneneeBa B cBere yueHusi o0 crpoeHun aroma. Otkpsitue . V1. MeHaeneeBbIM NepuoIM4eCcKOro 3aK0Ha.
[lepuoauueckas cucrema xumuyeckux neMenToB Jl. . MenneneeBa — rpaduyeckoe 0ToOpakeHUE NepruoanYecKoro 3akoHa. GU3NYECKU CMbICI
MOPSIIKOBOTO HOMEpa 3JIeMEeHTa, HoMepa IMeproJia 1 HoMepa rpymibl. BaneHTHblie 37eKkTpoHbl. [IpudyrHbI H13MEHEHUS CBOWCTB AJIEMEHTOB B MIEPUOIaX U
rpymnmnax (rJIaBHbIX HOATPYIIaXx).

[TonoxxeHue Boiopoaa B IEPUOIUUECKON CUCTEME. 3HAUEHUE MTEPUOIUUECKOTO 3aKOHA U IEPUOIUUECKON CUCTEMbI XUMUYECKUX 351eMeHTOB J[. 1.
MenpeneeBa a1 pa3BUTHS HAyKW U IOHMMAaHUS XUMHYECKOW KapTHHBI MUPA.

JemoHncTpanun. Pazmuunbie (opMbl IEpUOINIECKON CUCTEMBI XUMHUUYeCKuX neMeHToB J1. . Menneneena.

BocnurarejbHbIH KOMIIOHEHT: 1.y0TaHOBJ'IeHI/Ie AOBCPUTCIIbHBIX OTHOILIEHUM MCXKAY YUYUTCIEM H C€ro YydCHUKaMU, CHOCO6CTBYIOH_[I/IX
MMO3UTUBHOMY BOCHPHUATUIO YHAILIUMMUCIA Tpe60BaHPII>i u HpOCB6 YUUTCIIA, NPUBJICUCHUIO UX BHUMAHUA K 06CY)K,I[8.€MOI>'I Ha YpOKe HH(bOpMaHHH,
aKTUBHU3ALMU UX IIO3HABATEIbHOM ACATCIIbHOCTH,
2. HO6y>K,[[eHI/IC MIKOJBHHUKOB CO6J'IIO,I[8.TB Ha YpPOKeE O6H_[el'[pI/IH$ITBIC HOPMBI NOBECACHH:, IMPaBUJIA O6H_[6HI/I$I Cco
CTapIuMun (y‘II/ITCJBIMI/I) " CBCPCTHUKAMU (IJ_IKOJ'ILHI/IKE[MI/I), MMPUHIUIIBL y‘{C6HOﬁ AUCHUIUIMHBI U CaMOOpraHru3annuu

Tema 2. Ctpoenne BemecTBa (13 yacoB)



Honnas xumuueckas cBa3b. Katnons! 1 anuonsl. Kinaccugukanus noHoB. MoHHbIe KpucTajuindeckue pemeTkid. CBOWCTBA BELIECTB C 3TUM TUIIOM
KPUCTAJIIMYECKUX PELIETOK.

KoBajienTHasi xuMHueckasi CBA3b. DJIEKTPOOTpULIATENbHOCTD. [losipHast u HenoJisipHast KoBaJleHTHbIE CBA3H. [lunoss. [lonspHOCTS CBS3H U
MOJISIPHOCTH MOJIEKYJIbl. OOMEHHBIN U JOHOPHO-aKIENTOPHBIA MEXaHU3Mbl 00pa30BaHMs KOBAJIGHTHON CBA3U. MoJIeKyJIsipHbIE U ATOMHbIE
KpUCTaJIIMueckue pemerku. CBONWCTBa BEIIECTB C ITUMU TUIIAMU KPUCTAJUIMYECKUX PEILIETOK.

Meranaudeckasi XuMuieckasi ¢Bsizb. OcoOOEHHOCTU CTPOEHHS aTOMOB METaJUIOB. MeTayuinyeckasi XMMU4ecKasl CBsI3b U METaJIINUecKast
KpUCTaJIM4eckas pemierka. CBoMCTBa BELIECTB C STUM THIIOM CBSI3H.

Bopopoanas xumuueckasi cBsizb. MeXXMOJIEKyIspHasi U BHYTPUMOJIEKYJISIpHAs BOJOPO/IHAS CBSA3b. 3HAUEHHE BOJOPOJIHON CBSI3U AJISl OpraHU3aluu
CTPYKTYp OHOIOJIMMEPOB.

IMosmmepsl. [1nacTMaccehl: TEpMOIIIACTHI M PEAKTOIUIACTHL, UX MPEACTAaBUTENN U IPUMEHEHNE. BoslokHa: npupoaHble (pacTUTENIbHbBIE U dKUBOTHBIE) U
XUMHYECKHE (MCKYCCTBEHHbIE M CHHTETUYECKHE), UX MPEICTABUTENN U IPUMEHEHHE.

I'a3000pa3Hoe cocTosinue BelecTBa. Tpu arperaTHbIX COCTOSIHUS BOAbl. OCOOEHHOCTH CTPOEHHUS ra30B. MoJIsIpHBINH 00beM ra3000pa3HbIX BEIIECTB.
[Ipumepsl ra3000pa3HbIX TPUPOJHBIX CMECEH: BO3IYX, IPUPOIHBIN Ta3. 3arps3HeHne arMocdeps! (KUCIOTHBIE JOXK AU, TaPHUKOBBIN 3P dexT) u 60pnda
¢ HuM. [IpencraBureny ra3000pa3HbIX BELIECTB: BOJOPO, KHUCIOPO/, YITIEKUCIBIN ra3, aMMHaK, 3TuieH. X nmonydenue, cobupaHue 1 pacro3HaBaHUe.
Kuakoe cocrosinue BemecTBa. Bona. [Torpediaenue Boapl B OBITY U Ha IPOU3BOICTBE. JKECTKOCTH BOJIBI M CTIOCOOBI €€ ycTpaHeHus. MuHepaabHbIe
BOJIbI, UX UCIOJIb30BAHUE B CTOJIOBBIX U JICUEOHBIX IIEIIAX.

Kuaxue KpucTaubl M UX IPUMEHEHHE.

TBepnoe cocrosinne BemecTBa. AMOp(HbIE TBEPAbIC BEIIECTBA B IPUPOJE U B )KU3HU YEIOBEKA, UX 3HaUCHHUE U IpuMeHeHue. Kpucranmnueckoe
CTPOEHHE BEILECTBA.

JucnepcHble cuctemsbl. [lonarue o nucnepcHsix cucremax. JucnepcHas ¢aza u nucnepcronHas cpena. Knaccupukanus TMcepcHbIX CUCTEM B
3aBHCUMOCTH OT arperaTHoro COCTOSIHUS AUCHEPCHON Cpebl U AUCIIepCUOHHOM (a3bl. ['pyboauciepcHble CUCTEMBI: SMYIIbCHUHU, CYCIIEH3UH, a3p 030JIH.
ToHKOIMCIIEPCHBIE CUCTEMBI: T'€IIN U 30JIU.

Cocras BemecTBa 1 cMeceil. BeiectBa MoJIEKy ISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MTOCTOSIHCTBA COCTABA BEIIECTB.
[TonsTHE «IOJISH» U €€ Pa3HOBUAHOCTH: MaccoBast (J10JIs1 JIEMEHTOB B COSIMHEHUH, J0JI1 KOMIIOHEHTA B CMECH — JI0JI IPUMECEH, /I0JIs1 pACTBOPEHHOTO
BEIIIECTBA B pacTBOpe) U 00beMHast. J[0J1s BBIXO/1a TPOAYKTa PEaKIIMU OT TEOPETUIECKH BO3MOKHOTO.

JemoHcTpanuu. Mojenb KpUCTaJUIMYECKON pelieTKy Xiaopuaa Hatpus. OOpa3ibl MUHEPAJIOB ¢ HOHHON KPUCTAJUTMYECKON PELIETKOM: KallbIuTa,
ranuTa. Moenu KpucTaJuIMYeCKUX PeIIeTOK «CyXOoro JibJa» (WM Hoja), anmasa, rpadura (wim kBapua). Monens mosnexynsl JJHK. O0pa3ibl
iactMace (peHonopopmManbaeriIHbIe, TOJIUYPETaH, TOIUITHIIEH, TOTUIPONNIICH, TOIUBUHIIXIOPUA) U n3/enus u3 HUX. OOpa3isl BOJIOKOH
(mepcTs, MIENK, alleTaTHOE BOJIOKHO, KallpoH, JaBcaH, HEWIOH) U u3enus u3 Hux. O0pasibl HEOpraHMYeCKUX MOJUMEPOB (cepa MIacTUYecKas, KBapll,
OKCH/I aJTFOMUHUS, TPUPOIHBIE ATFOMOCHINKATHI). MoJielib MOJIsipHOro 00beMa ra3oB. Tpu arperatHbix cocTostHUS Boibl. OOpa31iibl HAKUIIM B YalfHUKE
U TpyOax LeHTpaJbHOTro oTomieHus. JKecTKOCTh BOIbI U CIOCOOBI ee ycTpaneHus. [Ipubopel Ha )uAKKUX KpucTamuiax. OOpasibl pa3InyHbIX
JIMCIIEPCHBIX CUCTEM: SMYJIbCHM, CYCIIEH3UM, a3po3oJieid, reneit u 3oi1ei. Koarymsauus. Cunepesuc. Dpdext Tunnans.

Konmpononas paooma Ne 1 no meme «Cmpoenue amoma. Cmpoenue geujecmea



BocnmratebHbIE KOMIIOHEHT: MPUBJICYECHUE BHUMAHHUSA OOYYarOIMXCS K LIEHHOCTHOMY acClEKTy M3y4aeMbIX Ha ypoKax
ABJICHUW, OpraHu3anus UX padOThl C MOJTYYaeMON Ha YpPOKE COLMAJIbHO 3HAYMMOW MH(POpMALMEl — WHUIUUPOBAHHUE €€
00CYXXJIeHHUS, BHICKA3bIBAaHUS YYALIUMUCS CBOETO MHEHHUSI 110 €€ MOBOJY, BBIPAOOTKH CBOETO K HEW OTHOUIEHUS ;

Tema 3. Xumnueckue peakuuu (8 yacon)

Peakuum, naymme 6e3 u3MeHeHHMs1 COCTABA BellleCTB. AJUIOTPOIUS U aJUIOTPOIHbIE BUAOU3MEHEHU. [IpruunHbI ajioTponuu Ha IpuMepe

Mo upuKaui kuciaopoaa, yrieponaa u pochopa. O30H, ero Ouonorudeckas poiib. i3omepsl 1 usomepus.

Peakuum, naymme ¢ u3MeHeHHe COCTaBa BellecTBa. Peakiiny coeluHeHus, pa3ioKeHus, 3aMelIeHNs 1 0OMeHa B HEOPraHUYeCKON U OpraHnYecKou
xuMuH. Peakuyu 5k30- u sHI0TepMuUeckue. TermnoBoil 3 (heKkT XMMHUUeCKON peakliMi U TEPMOXUMUYECKUE YpaBHEHMsI. Peakiiuu ropenus, Kak
YaCTHBIN CITydal SK30TEPMHUYECKHUX

peaKuum.

CxopocTh XUMHY€CKO#l peakuMu. 3aBUCUMOCTh CKOPOCTU XUMHUUYECKOM peakluu OT IPUPO/Ibl pearupyroluX BeIEeCTB, KOHIIEHTPAIUH,
TEeMIIepaTyphbl, MIIOMA N TOBEPXHOCTH COMPUKOCHOBEHHS U KaTajau3aTopa. Peakiiuu romo- u rereporersslie. [IoHsATHE 0 KaTanu3e U KaTaau3aTopax.
depMeHTHI KaK OMOJIOTHYECKHE KaTaTu3aToOpbl, 0COOEHHOCTH X (DYHKIIMOHUPOBAHUS.

Oo0paTuMocTb XUMHYeCKUX peakuuii. HeoOpatumpie n oOpaTuMbie XuMudeckue peakiuu. CoCTOsTHUE XUMUUECKOTO PaBHOBECHS I 00paTHMBIX
XUMHUYECKUX peakuuid. CriocoObl CMENIeHHs] XUMUUECKOT0 paBHOBECHS Ha IpUMepe cuHTe3a aMmMuaka. [loHsTue 06 OCHOBHBIX Hay4HBIX MPUHILIUAIIAX
MIPOU3BOJICTBA HA IIPUMEPE CUHTE3a aMMHUAKa WJIA CEPHOM KUCIOTHI.

Posib Boabl B Xummnveckoii peakuuu. Vctuanasie pactBopsl. PacTBopuMOoCTh U KilaccuuKalys BEUIECTB 10 3TOMY IIPU3HAKY: paCTBOPUMBIE,
MaJIOPACTBOPUMBIE U HEPACTBOPUMBIE BEIIECTBA.

DIEKTPOIUTHI U HEANEKTPOJIUTHL. DIIEKTPOIUTHYECKas Auccouranus. Kuciaorsl, OCHOBAHMS U COJIM C TOUKU 3PEHUS TEOPUH JIEKTPOTUTHYECKOU
JUCCOLMALINH.

XUMHYECKHE CBOWCTBA BOJbI; B3aUMOICUCTBHE C METaJUIaMU, OCHOBHBIMH U KUCJIOTHBIMH OKCUAMHU, pa3jioKeHne u oOpa3oBaHue
KpUCTAJUIOTUAPATOB. Peaknuu ruipaTaiuyu B OpraHuyecKor XUMUH.

I'uaposu3 oprannyeckux U HeOpranudeckux coeruHennii. HeoOpatumsiii ruaponus. O6paTuMbIid THAPOIN3 coliei. ['uaponn3 opraHnueckux
COCIMHEHUH U €ro MPAaKTUYECKOE 3HaYEHUE JJIs MOIYYeHHS THAPOJIM3HOTO CIUPTA U MblIa. buonoruyeckast poJib TUAPOIN3a B IJIACTUYECKOM U
SHEPreTHYecKOM 0OMEeHe BEIIECTB U DHEPTHH B KIIETKE.

OKHCIUTEIbHO—BOCCTAHOBUTEIbHBIE peakuuu. CteneHb okucneHus. OnpeaeneHne CTeneHl oKucieHus no gopmyne coeaunenus. [lonarue 06
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PeAKIUAX. OKHUCIEHNE U BOCCTAHOBIECHUE, OKUCIIUTENb U BOCCTAHOBUTENb.

DJIEKTPOJIHM3. DJIEKTPOJIN3 KaK OKUCIUTEIBHO-BOCCTAHOBUTENBHBIN MPOLECC. DIEKTPOIIN3 PACIIIaBOB M PACTBOPOB HA IPUMEPE XJIOPHUIA HATPHUS.
[IpakTHyeckoe NpUMEHEHUE AIEKTPOJIN3a. DIEKTPOIUTUYECKOE TIOITYUEHUE ATFOMUHUS.

JlemoHcTpanuu.. Mojenu MoJieky H-OyTaHa u n300yTaHa. 3aBUCUMOCTh CKOPOCTH PEaKIIMU OT IPUPOJIbI BEIIECTB HA PUMEPE B3aUMOACHCTBUS
PacTBOPOB Pa3JIMYHBIX KMCIOT OAMHAKOBON KOHIIEHTPALMK C OJIMHAKOBBIMY I'PAHYJIAMHU [IUHKA U B3aUMOJIEHCTBUS OJJMHAKOBBIX KYCOYKOB Pa3HbIX
MeTaJUIOB (MarHus, IIMHKa, jKeJie3a) ¢ COJISIHOM KUCIOTON. B3aumoelicTBue pacTBOPOB CEpHOIM KUCIIOTHI ¢ PACTBOPaMM THOCYIIb(aTa HaTpHs
pa3MYHON KOHLIEHTpAIMK U TeMIepaTypbl. Moienp Kursiiero cios. Pasnoxenne nepokcua BoA0poa ¢ IOMOIIbIO KaTaau3aTopa (0KCHaa Mapratia
(IV)) u xaranasbl ceIporo Msica u cbiporo kaprodens. [Ipumepsr HeOOPaTUMBIX peakini, HAYIMX ¢ 00pa30BaHUEM 0CaJKa, Ta3a HIIH BOJIBI.



BzaumoneiicTBue nutust u Hatpus ¢ Bogoi. [lomydenue okcuna dpocdopa (V) u pacTBopeHre ero B BoJIe; UCTIIBITAHUE MOTYICHHOTO PacTBOpa
nakmMycoM. OOpa3Ipl KpHCTAIIOTHAPAaTOB. VcnbITaHWE PACTBOPOB AJIEKTPOIUTOB U HEXJICKTPOJIUTOB HA MPEAMET JUCCOIMALIMHU. 3aBUCUMOCTh CTEICHU
AIIEKTPOIUTUIECKON TUCCOIMANINN YKCYCHOM KHCIIOTHI OT pa30aBieHus pactBopa. ' mapomm3 kapOuaa kanbuus. [ uapoian3 kapOoHATOB MIEIOYHBIX
MeTaj1oB M HUTpaToB 1uHKa win cBunua (II). [losyuenue moina. [Ipocreliniyie OKUCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIMH; B3aUMOIEHCTBUE IUHKA
C COJITHOW KHCIIOTOH | kee3a ¢ pactBopoM cynbgata menu (I1). Moaens anekrponusepa. Moieib SIeKTPOTM3HOW BAHHBI JUTSI ITOJTyYCHUS ATFOMHHHUS.
BocnuraTeibHbIH KOMIOHEHT: 1. BKIIIOUEHHE B YPOK UTPOBBIX MPOLENYpP, KOTOPbIE TMOMOTAIOT MOJAEpKaTh MOTHUBAILIUIO
JIETEN K TMOJYYCHUIO 3HAHUM, HAJA)KMBAHUIO TTO3UTUBHBIX MEKIMYHOCTHBIX OTHOLICHUN B KJIacCE, TOMOTat0T YCTAHOBJIEHUIO
nobpoxenaTebHOM aTMochephl BO BpeMs YPOKa;
2. opranu3anus 1medcTBa MOTUBUPOBAHHBIX M 3PYAUPOBAHHBIX 00YUYAIONIUXCSl HAJl UX HEYCIEBAKOIIMMU OJHOKIACCHUKAMU,
JAIOIIETO IIKOJbHUKAM COITMATbHO 3HAYMMBIN OMBIT COTPYAHUYECTBA U B3auMHOUM momoiu (padota Illedckoro cexropa B
aKTHBaX KJIACCHBIX KOJIJICKTUBOB);

Tema 4. BemecrBa u ux coiicrsa (10 yacoB)

MeTtasuibl. B3anmoielicTBe METAIIJIOB C HEMETAIIaMU (XJIOpOM, CEpOl U KUCTIOpoaoM). BzanMoaeiicTBre MIEITOYHBIX U IET0YHO3EMEIIbHBIX
METAJIOB C BOJAOW. DNEKTPOXUMUUECKUI PAJT HANPSHKEHUH METAIIIOB. B3anmoaeiicTBUEe METAIOB C paCTBOPAMH KUCIIOT U COJIEH. AJTIOMUHOTEPMHUS.
B3aumMopelicTBre HATPUS C ATAHOJIOM U (PEHOJIOM.

Koppo3sust MmetaiuioB. [ToHsTHE 0 XUMUYECKOH U AJIEKTPOXUMHUYECKOH KOPpOo3uH MeTayuI0B. CIIOCOOBI 3aIIUTHI METAJUIOB OT KOPPO3UH.

Hemetamnbl. CpaBHHTEIIbHAS XapaKTEPUCTHKA TAJIOT'CHOB KaK Han0oJiee TUITMYHBIX MTPeCTaBUTEeNeH HeMeTaioB. OKUCIUTEIbHBIC CBOHCTBA
HEMETaJIOB (B3aMMOJICHCTBHE C METAJLIAMH U BOJOPOIOM). BoccTaHOBHTEIIbHBIE CBOWCTBA HEMETAIUIOB (B3aMMOICHCTBHE ¢ OoJiee
ANIEKTPOOTPHIIATEIIBHBIMA HEMETAIIAMH U CJIOXKHBIMHU BEIIECTBAMU -OKUCITUTEIISIMH ).

Kuciorsl Heoprannyeckue u opranuveckne. Knaccudukanus kucior. XMMHUYECKHE CBOMCTBA KUCIIOT: B3aUMOJICHCTBHE C METaJJIAaMH, OKCUIAMU
METaJJIOB, TUAPOKCUAAMH METAJLIOB, COJISIMH, CUpTamMu (peakuus sTepudukanun). Ocodble CBOMCTBA a30THOM U KOHIICHTPUPOBAHHOM cepHOU
KHCJIOTBIL

OcHoBaHusl Heopranuyeckue u oprannyeckne. OCHOBaHUS, UX KIacCHPHUKAIUA. XMMHUYECKHE CBOIICTBA OCHOBAHMII: B3aUMOJICHCTBUE C
KHCJIOTaMH, KUCIOTHBIMU OKCHJIAMH U COJISIMU. Pa3iiojkeHue HepacTBOPUMBIX OCHOBaHMH.

Coumn. Knaccudukarus coneif: cpeanue, KUCable 1 OCHOBHbIE. XMMUYECKHE CBOMCTBA COJIeH: B3aUMOJIEHCTBHE C KUCIOTaMH, Ie104YaMu, MeTallJlaMu
u consmu. [IpencraBurenu coseit u ux 3HaueHUe. XJIOPU HATPHsL, KapOOHAT Kanblus, pochaT Kanblus (CpeIHue COH); THAPOKAPOOHATHI HATPHS U
aMMOHHUSI (KUCTIBIE COJN); TuApokcokapOonat meau (II) — manaxut (OCHOBHAS COTb).

KavecTBeHHBIE peakuy Ha XJIOPHI-, CylTb(art-, 1 KapOOHAT-aHUOHBI, KATHOH aMMOHUs, kaTnoHsl xkene3a (1) u (I1).

I'eHeTHYecKasi CBSA3b MEKIY KJIACCAMH HEOPIaHUYECKHX H OPraHHYeCKHX coeiMHeHuii. [IoHsATHE 0 reHeTHUeCKO CBA3H U T€HETHUUYECKHX psijax.
I'enetnueckuii psa Metayuia. ['enernyeckuii psi HemeTamuia. OCOOEHHOCTH T'€HETUYECKOTO psAia B OPraHUYeCKON XUMHUH.



Jemoncrpanuu. Komnexmust 00pa3noB MeTamuioB. BzanMopelicTBre HATpHs U CypbMBI C XJIOPOM, JKeJe3a ¢ cepoid. | opeHre Maruus 1 alflOMUHUS B
KHCJIOpoJie. B3auMoaecTBrE 1IEI0YHO3EMEIBHBIX METAJLUIOB ¢ BOJAOW. B3anMoeiicTBUE HaTPUs C 3TAHOJIOM, LIMHKA C YKCYCHOM KHCIIOTOM.
AmomuHOoTepMUS. B3anmoneicTBre MeAN C KOHIEHTPUPOBAHHOM a30THOM KUCIOTON. Pe3ynbTaThl KOPPO31MK METAINIOB B 3aBUCHUMOCTH OT YCIIOBU U €€
nporekanus. Koyuteknus o06pa3iioB HeMeTauioB. B3anMoaelicTBre XJIOPHOM BOJIBI ¢ pacTBOpOM Opomma (voauaa) Kamust. KoyuteKmus mpupoJHbIX
OpraHMYecKUX KUCJIOT. Pa3baBiieHne KOHLIEHTPUPOBAHHON CEpHOM KUCIOTHL. B3anumoeiicTBre KOHIEHTPUPOBAHHOM CEPHOM KHCIIOTHI C Caxapow,
LEJUTI0JI0301 U Meib10. OOpa3ibl MPUPOIHBIX MUHEPAIOB, COACPIKAIINX XJIOPU HATpusl, KapOOHAT Kaiblus, pochaT KaIbus U THIPOKCOKapOOHAT
Meau (II). O6pazibl NHUIEBBIX TPOAYKTOB, COAEPKAIIUX THIAPOKAPOOHATHI HATPUS U AMMOHHUSI, UX CHOCOOHOCTD K PA3JI0KEHHIO PU HAarpeBaHUH.
lNamenue coapl ykcycom. KauecTBeHHbIE peakiuy Ha KATUOHBI U @aHUOHBI.

IpakTuyeckas padora Ne 1 Penienne skciepuMEeHTAIBHBIX 3a71a4 HA UJIEHTU(DHUKAIIMIO OPraHMUYECKUX U HEOPraHUUECKUX COSTMHEHUH.
Koumponvnasa paooma Ne2 no meme «Xumuueckue peakyuu. Beuyecmea u ux ceoiicmear
Hmoczosas konmpoavnaa paboma.

BocnuraTeibHbIH KOMIIOHEHT: NMPUMEHEHHE HA YPOKE MHTEPAKTUBHBIX (POPM pabOThl yHaIMXCsl: MHTEIUICKTYaIbHbBIX UT,
CTUMYJIMPYIOIIMX MTO3HABATEIBHYK) MOTHUBAILMIO IIKOJIBHUKOB; JTUIAKTUYECKOrO T€aTpa, IIe IMOJYYEHHbIE HA YPOKE 3HAHUS
OOBITPHIBAIOTCS B TeaTpajbHBIX IMOCTAHOBKAX; JUCKYCCHH, KOTOpBIE MAOT YYallUMCS BO3MOXHOCTb HPHOOPECTH OMBIT
BEJICHUs] KOHCTPYKTHUBHOT'O JWajora; TPYIIOBOM paboThl wiM paboThl B MapaxX, KOTOPbIC yd4aT IIKOJLHUKOB KOMaHIHOMU
paboTe ¥ B3aMMOJICHCTBUIO C APYTUMHU JETHMH;

TpeGoBaHus K YPOBHIO OATOTOBKH

B pesyabTaTte usyuenusi xumuu B 11 Kjacce yuammecss J0JIKHbBI
3HATL/MIOHUMATDH

® gavicHellue XUMU4eCKue NOHAMUA . BCIICCTBO, XUMHUYECKUMN 9JICMCHT, aTOM, MOJICKYJIa, OTHOCUTCIIbHBIC aTOMHAs U MOJICKYJISIpHAA MacCChbl, HOH,
AJUIOTPOIINA, U30TOIIbI, XUMHUYCCKAA CBA3b, IJICKTPOOTPULATCIIBHOCTD, BAJICHTHOCTh, CTCTICHb OKUCJICHHUA, MOJIb, MOJIIpHAas Macca, MOJ'IHpHBIfI 06’beM,
BCIICCTBA MOJICKYJIAPHOTO U HEMOJICKYJIIIPHOTO CTPOCHUSA, paACTBOPDBI, SJICKTPOJIUT U HEIJICKTPOJIUT, JICKTPOIUTHICCKAA AUCCOINANA, OKUCIIUTCIIb
1 BOCCTAHOBUTCIIb, OKHCJICHUEC U BOCCTAHOBJICHUC, TEIIOBOM 3(1)(1)CKT pcakunu, CKOPOCTb XHMHUYECKOH pPCaKinun, KaTaJin3, XUMHUYCCKOC paBHOBECHUC,
er]epO,Z[HHﬁ CKCJICT, (byHKLII/IOHaHBHaSI rpyiia, U30MEpHsd, TOMOJIOTUA;

® OCHOBHbIE 3AKOHbI XUMuu. COXpaHCHUS MAaCChl BEIICCTB, IIOCTOSTHCTBA COCTABA, HCpI/IO,Z[I/I‘{eCKI/Iﬁ 3aKOH;

® OCHOBHbIEC Meopuu Xumuu . XUMHUYECKOMN CBA3U, SHGKTpOHHTHHCCKOﬁ Aaucconmanuu, CTpOCHUA OPpTraHUYCCKUX COCHHHCHHﬁ;



® gadiIcHelllue 6euyecmea 1 Mamepuanbl. OCHOBHBIC METAJLIbI U CIUIABBI; CEPHAs, COJIAHAs, A30THASA U YKCYCHAs KUCIIOTBI; IIEJIOYH, aMMUAK,
MUHEpaJIbHbIE y100pEHUs], UICKYCCTBEHHBIE U CUHTETUUYECKUE BOJIOKHA, KAY4yKH, IJIACTMACCHI;

yMeTb
® HA3b16AMb: N3YUYCHHBIE BEILIECTBA 0 KTPUBUATBHONY UM MEKIYHAPOIHOW HOMEHKIIATYPE;

o onpedeﬂﬂmb: BaJICHTHOCTD U CTCIICHBb OKHUCIICHUA XUMHWYCCKUX DJIEMECHTOB, THUII XUMHYECKOU CBSI3U B COCAMHCHUAX, 3apsa]] NOHA, XapaKTEp CPCAbI B
BOJHBIX paCcTBOpPAxX HCOPraHM4YCCKUX CO@)II/IHCHPIfI, OKHCJIIUTEIIb U BOCCTAHOBUTEIIb, TPUHAMJIC)KHOCTD BEIICCTB K Pa3JIMYHBIM KJIaCCaM OPraHu4CCKHUX
COCAUHCHUM;

® Xapakmepu30eams: 3JIEMEHTHI MaJIbIX MEPUOIOB IO X MOJIOKEHUIO B mepuoandeckoit cucteme J[.M1.Menneneesa; o01iue XumMmuyeckre CBOUCTBa
METaJIJIOB, HEMETAJJIOB, OCHOBHBIX KJIACCOB HEOPTAaHMUECKUX COCAMHEHUN;

® 00BACHAMD . 3aBUCUMOCTh CBOMCTB BEIIIECTB OT MX COCTAaBa U CTPOCHMS; MPUPOLY XUMUUYECKOU CBSI3U (MOHHOW, KOBAJIEHTHOM, METaINTNYECKOM),
3aBHCUMOCTb CKOPOCTH XMMHMUYECKON PEAKIIUH U MOJIOKEHHU XUMUYECKOTO PaBHOBECHUS OT PAa3IMYHBIX (PAKTOPOB;

® @bINOJIHAMb XUMUYECKUTL IKcnepumernm 110 PacliO3HaBaHUIO Ba)KHCHIITNX HCOPraHN4YCCKUX U OPraHNnYCCKHUX BCUICCTB,

® NPOBOOUMb CAMOCTOATEIbHBIA OUCK XUMUYECKON MH(OPMALIMU C UCIIOJIb30BAHUEM PA3IMYHBIX HCTOYHUKOB (HAYyYHO -MIOMYJISIPHBIX U3AAHUM,
KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa); NCIOIB30BaTh KOMIIBIOTEPHBIE TEXHOJIOTHH ISl 00paOOTKH U Mepelaud XUMHUUECKON
nH(OPMAaLIUY U ee MPEICTaBICHHS B pa3UYHbIX (opMax;

HCIO0JIB30BAaTDb HpHOﬁpeTeHHLIe SHAHUA 1 YMCHUSA B HpaKTH‘leCKOﬁ ACeATECJIbHOCTH U HOBCCIIHEBHOfI KU3HU JI.

e 00BACHEHUS XUMHUYECKUX HBJ'IeHHﬁ, IMPOUCXOJAIIUX B IIPHUPOIC, 6bITy H Ha ITPOHU3BOACTBC,

OMpCACIICHNUA BO3MOKHOCTHU ITPOTCKAHUA XUMHWYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX U OLICHKH UX HOCHCHCTBHﬁ;

9KOJIOTMYCCKU I'PaMOTHOI'O ITOBCIACHU B Oprn(anmeﬁ cpeac;

OLCHKHU BJIMAHUA XUMHUYCCKOT'O 3arpsA3HCHUA OKPY)KS.IOH_ICP’I Cpcabl Ha OpraHu3M YCJIIOBCKA U APYTUC KUBBIC OPTaHNU3MBbI;

0e30IacHOro O6paIJ_IeHI/I}I C TOPHOYUMHA U TOKCUYHBIMU BCIICCTBAMU, JIaGopaTOpHBIM 060py2[0BaHI/IeM;

® [IPUTOTOBJICHUA PACTBOPOB 3aJaHHOH KOHIICHTPAIlUHA B 6LITy 1 Ha MPOU3BOACTBE;



® KPUTHYECKOW OLIEHKHU JOCTOBEPHOCTH XUMHUUECKOW NH(POPMAINH, TOCTYMAIOUICH U3 Pa3HbIX HCTOYHUKOB.

Y4eOHO-MeTOAUYECKOE O0ecTIeYeHUe
Hcnonb3yemblil yueOHO-METOAMUECKUN KOMILIEKC:

1. VueGnuk: ['abpuensa O.C.Xumus. 11 xnacc. bazoBsiit ypoBenb. Mocksa. [poda. 2016.

2. Tpoerybosa H.II. IToypounsie pa3zpabotku no xumun: 11 kinacce k yaeonukam O.C. I'abpuensna u ap. Mocksa. OO0 «BAKO». 2009.

3. Tadpumensu O.C. u ap. Xumus. 11 knacc. ba3oBslit ypoBeHb: MeToquueckoe nocooue. Kaura mis yaurens. Mocksa. poda. 2009.

4. Taopuensu O.C. u ap. HacronpHas kaura yuutens. Xumus. 11 kmacc: B 2 4. — M.: [Ipoda, 2009.

5. Jlenucora B.I'. Xumus. 11 knacc: [loypounsie mnansl. [To yaeonuky: I'abpuensu O.C. u ap. Xumus.11 kinace. — Boarorpaa: Yuurens, 2013.

6. T'abpuemnsa O.C. [Iporpamma kypca xumuu s 8 — 11 ki1accoB 001eo0pa3oBaTenbHBIX yupekaeHui, - M.: Ilpoda, -2011 r.;

7. Xuwmwus. 8-11 kmaccel: padboune nmporpammsl o yueobnukam O.C. I'abpuensna/ aBt.-coct. I'.1. Macnakosa, H.B. Cadponos. — Bonrorpan:
«YUUTEJIb», 2016. — 203 c.;

8. KoHcrpykTop pabouunx nporpamm. Xumus 8-11 kimaccel. Paboune nporpammel o yuedaukam O.C. I'abpuensna: uzaarensctBo «YUHUTEJIby,
2014 r;



Kanenaapno — remarudeckoe miaanuposanue (11 kiacc, 35 yacon)

HaumenoBanue paszzaena u tem | Kon ara [ara JlomarHee 3a1aHue
-BO IpOBEI. | IIPOBEN.
Ne Jac. Tum ypoxa Mo dakruy
n/ IIaHy
1|
TemaNel. Ctpoenue atoma u nepuoanyeckuii 3axon /.. Menneneea (3 yaca)
Crpoenue atoma. BBoHbIN 1 Ypoxk nMoBTOpEHUS ITap. 1, ymp. 2, 4-7, ynp 8 nucem.
1 | unctpyxrax no Th. U CUCTEMATU3aLIUU
3HAHUM
[Tepunoandeckuii 3aK0H 1 1 Kombunmposan [Tap.2, ¢.13-18, ymp. 1-6
o | CTPOCHHE aTOMa. HBIN
O6001menue mo Teme 1 Ypox noBTOpEeHMS [Tap. 2, ¢.19-23, ynp. 7-8
3 | «CtpoeHue atoma U CHUCTEeMAaTH3aluu
3HaAHUU
TemaNe2. Ctpoenne Bemecta (13 yacon)
HNonnas xumuueckas CB3b. 1 YpoK noBTOpEHUSA [Tap. 3, ynp 1-5, 7, 8, ynp 9 nucem.
4 U CHCTeMAaTU3aluu
3HaHUU
KoBanenTHas XxuMuueckas 1 KomOunmpoBan [Tap. 4, ymop 1, 2, 4-8
S | cBs3k. HBII
Merannuueckas xumuueckas | 1 Kom6unnpoBan [Map. 5, ynp 1-5
6 | cpase. HBIH
Bonoponnas xumuueckas 1 Komb6unupoBan [Tap.6, yrp 1-6
7 | cBa3b. HBIi




[Tomumepst. KomOunupoBan [Map. 7, ynp 1-6
8 HBIN
I'a3000pa3Hblie BemecTna. KomOunupoBan [Map. 8, ynp 1,2, 9,11, 12, yrip 3, 4 nuceM.
9 HBIN
XKunkue BemecTna. Komb6unnpoBan [Tap. 9, ynp
10 HBIi 1-3, 6-9, yrp 10 muceMm.
TBepabie BeliecTa. Kombunuposan [Tap. 10, ymp.
11 HBII 2-4
JlucriepcHbIE CUCTEMBI. Ypok [Tap. 11, ynp
12 (dhopMupoBaHHS 1, 3-9.
3HAHUI
Cocras BeniecTa 1 CMECEH. KomOunupoBan ITap. 12, koHCIIEKT
13 | 3akoH MOCTOSIHCTBA COCTaBa HBIN yop 1,2,3, yrip 5, 7, 9, 13 nucem
BEIIECTB.
O0001IEHNE 1 CUCTEMATHU3ALIUSA Ypox 06006mIeHms
3HaHMi 110 TeMe «CTpoeHue u
14. | aroma. CTpoeHHe BEIIeCTBaY. cUCTeMaTHU3aIuu
[ToaroroBka K KOHTPOJIBHON 3HAHUN
pabore.
KonrpoJsbHas padora Ne 1 YPOK KOHTpOJIA
15 | mo Teme «CTpoeHue aroma. 3HaHUM, YMEHHUH,
CTtpoeHue BeniecTBay HABBIKOB
Tema Ne3. Xumnueckne peakuuu (8 4acon)
[ToHsiTHE O XMMUYECKON Ypok [Tap. 13, ynop.
peakuun. Peakiuu, naymme (dbopMupoBaHUs 1-5
16 | 6e3 U3MeHeHUs1 cocTaBa 3HAHUH
BEIIECTB.
Peaxiun, nnymue ¢ u3MEHEHUE Kom6unupoBan [Tap. 14, ymp.
COCTaBa BEIIECTBA. HBIN 1-4, ynp 6,9 nucem.

17




CkopocTh XUMHUYECKOI Komb6unupoBan [Tap. 15, ymp.
18 | peakuum. HBIH 1,2, 4-8, ynp 11 nucem
OOpaTUMOCTh XMMHUYECKUX KomOunmpoBan [Tap. 16, ymp.
19 peakuuii. XUMHUYECKOE HBIN 3, 5, 6 muCbM
PaBHOBECHE U CIIOCOOBI €ro
CMEIIICHHUSL.
Ponb BogbI B XUMHUYECKOM Kombunuposan [Tap. 17, ymp.
20 | peaxim. HBIN 1,5, 7, ynp 10 nucem
I'mapomms opranndeckux u KomOunupoBan [Tap. 18,
21 HEOPraHUYECKUX COETMHEHUI. HBIN
22 | OKHCIUTEIBHO — Kombunmnposan [Tap. 19, c.155-158, ymp.
- | BOCCTaHOBHTEJbHBIE PEAKIIUH. HBIN 1-4
23
DIeKTpOIn3 KombunampoBan — [Tap. 19, c. 158-162, ymp.
24 HBIN 7
TemaNe4, BemiecTBa u ux cpoiicrea (10 yacoB)
Meransl. KombOunmpoBan [Tap. 20, ymp.
25 HBIN 5 (a,B) mucbMm,6
Hemeramnbl. KomOuamMpoBan [Tap. 21, yop 1-5, ymp. 6, 7 (mucem)
26 HbIH 2,7
OcHoBaHusl. KomOuamMpoBan [Tap. 23, ynop.
27 HbIH 5 (a), 6, 8 mHCHM.
Conn. Kom6unnpoBan [Tap. 24, ynp.
28 HBIH 1,2, 4, yrp 5 muceM
I'enernueckas cBsA3b MEXKIY Ypok noBTOpEHUSA [Tap. 25, ynip. 3, 5, 7 nucem
29 | xaccaMu HEOPraHUYECKUX U W CHCTEMAaTH3aIluu
OpPraHUYECKUX COEIMHEHU. 3HAHUH




O00011IeHNE ¥ CUCTEMATHA3ALSL
3HaHui 110 TeMe «BemiecTtBa u

Ypok 06001eHUS
)51

30 uX cBoMcTBay». IloaroroBka k CHCTEMATHU3aLNN
KOHTPOJIbHOU paboTe. 3HaAHUU
KonTpouabnas pa6ora Ne 2 o YPOK KOHTPOJIA
31 | reme «XMUMHUYECKHE PEAKIIHU. 3HaHUM, YMEHHH,
BemiecTBa u ux cBoMCTBaY HABBIKOB
IIpakTnueckas padora Ne 1 Ypok npumeHeHust Odopwm. IIpaxk.
o teme: «Pemenue 3HAaHUW, YMEHHI, Pa6ory.
AKCIEPUMEHTAJIbHBIX 3a7a4 Ha HaBBIKOB
32 | naeHTU(HUKAIHIO
OpraHUYEeCcKuX U
HEOPraHUYECKUX
COETMHEHUI.
HToroBasi KOHTpoO/IbHAsA YPOK KOHTpOJIs
33 padora 3HAHUM, YMEHHI,
HAaBBIKOB
Pe3epB — 1 yac
34

HUcnoan3yemsbriit YMK:

1. labpuenan O. C. Xumus. 11 knacc. ba3osiii ypoBenb: yue0. ans obuieo0paszosar. yupexaenuit/ O.C. ['abpuensis. — 3-e uz., crepeotul. - M.:
Hpoda, 2016.

2. Tabpuenan O.C. Ilporpamma kypca xumuu Juid 8 — 11 kitaccoB o0mieo0pa3oBaTenbHbIX yupexaeHult, - M.: Jlpoda, -2011 r.;

3. Xwumus. 8-11 knaccel: padoune nporpammsl o yueOHukam O.C. I'abpuensna/ aBt.-coct. I'.J1. Macnakosa, H.B. Capponos. — Boxrorpan:
«YUUTEJIby, 2016. — 203 c.;

4. Konctpykrop pabouux nporpamm. Xumus 8-11 kinaccel. Paboune nporpammsl o yueOnukam O.C. I'abpuensina: uznarensctBo «YUUTEIIby,
2014 r.;



5. Jupaktudeckuit Mmarepuan. Xumus 10-11 xnacesl. A.M. Papeuxuit — Mocksa: [Ipocsenienue, 2017

6. KontpossHble n3mepuTensabie Matepuansl. Xumus 11 kimace. — Mocksa: [Ipocsemenue 2017
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