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IMosicuuTenbHAA 3aIMCKA

Pabouast mporpamma mo xumuu g odydaronuxcs 9 kmaccoB Ha 2023-2024 y4ueOHBII
roJl COCTaBJI€HA HAa OCHOBE:!

1. ®enepansHoro 3akoHa «0O0 oOpasoBanuu B Poccuiickoir ®Penepanum» N 273-D3 or
29.12.2012, depepasbHOTO TOCYIAPCTBEHHOTO O0pa30BAaTEIbHOIO CTAaHAAPTa OCHOBHOTO
o0mrero oOpa3oBaHusI.

2. denepasbHOTO TOCYJAPCTBEHHOTO O0pa30BaTEIbHOIO CTAaHAAPTa OCHOBHOTO OOIIEro
0o0pa3zoBaHMs, YTBEP)KIAECHHOTO NpukazoM MunoopHayku Poccunm ot 06 oxTsa6ps 2009 roga Ne
373.

3. Paboueit mporpammbel xumus 8- 9 kmaccel npeamerHas guHus O. C. [abpuensna, U. T.
OctpoymoBa, C. A. CrnagkoBoii yueOHO-MeTonnueckoe nmocodue. M.: [Ipocsemenne, 2019.

4. TTonoxxenue o paboueil mporpamMmme ydeOHBIX mpeamMeToB B cootBeTcTBuu ¢ ®I'OC B MBOY
«YxKypckas cpenHss 00meo0pa3oBaTenbHas mkoa Ne 3».

PaGouass mporpamma memarora peanuszyeTcss Ha ocHoBe YMK, co3gaHHOro moj
pykoBoactBom O. C. I'abpuensna, 1. I'. Octpoymona, C. A. CrnaakoBoir «Xumus 9 kmaccy,
ITpoceemenue, 2020.

Leab n3yyenus Kypca XuMHuu:

Dopmuposanue y ydaluxcsi XUMUYECKOW KapTHHBI MHPA, KaK OPraHUYECKO 4acTH ero
[IEJIOCTHOM €CTECTBEHHO-HAYYHOW KaPTHHBI.

Pazéumue  mo3HABaTENbHBIX  HMHTEPECOB,  WHTEIUICKTYalbHBIX U TBOPYECKHUX
CIOCOOHOCTEH ydaluxcst B TpoOIecce HM3YYeHUS MMM XMMHUYECKOH Hayku W e€ BKIaaa B
COBpPEMEHHBIN Hay4HO-TEeXHUYECKHII mporpecc.

Bocnumanue y6exx1EHHOCTH B TOM, YTO MPUMEHEHHUE NOJYYEHHBIX 3HAHUNA U YMEHUH 110
XUMHUH SBIISETCS OOBEKTHMBHOW HEOOXOAMMOCTBIO NIl 0e30macHOM paboThl C BEIECTBAMHU U
MaTepraiaMu B ObITY M Ha TPOU3BOJICTBE.

Ilpoexmupoeanue u  pearusayusi BBHITYCKHUKAMH OCHOBHOW  INKOJIBI  JIMYHOM
00pa3oBaTeNbHONM TpPAGKTOpUHU: BBIOOpP Tmpoduias oO0ydeHuss B CTaplied IIKOJe WU
npo¢eCcCHOHATBLHOI0 00Pa30BaTEIBHOIO YUPEKICHHSL.

O0mas xapakrepucTuka y4e0HOro npeamera

[Ipennaraemast paboyas nporpaMma o XMMHUU pacKpbIBaeT BKJIaJ yueOHOro IMpeaMeTa B
JOCTIDKEHUE  IleJieil  OCHOBHOro  o0miero oOpa3oBaHUST UM ONpelenseT BaXkHEHIIMe
coJiepKaTeNbHble JINHUU IIPeIMeTa:

«Bewecmeo» — B3aUMOCBSI3b COCTaBa, CTPOEHUS, CBOMCTB, MOJy4YEHUS U NPUMEHEHUS
BEIIECTB U MaTEpUaJIOB;

«Xumuuecxkaa peaxyus» — 3aKOHOMEPHOCTH NPOTEKaHWS W YIPABIEHUS IPOLIECCaMU
MOJIyYEHUS U MPEBpAIlleHNUs BELIECTB;

«Xumuueckuti A361K» — ONEPUPOBAHUE CUCTEMOM BaXKHEUIIMX XMUMHYECKUX MOHSITHH,
BJIa/ICHHE XMMUYECKOM HOMEHKJIaTypOl U CUMBOJMKON (XUMUYECKUMHU 3HAKaMHu, popMyIamMu U
YPaBHEHHUSAMH);

«Xumus u scusHb» — cOONI0CHUE MPAaBUII XUMHUECKON 0€30MacHOCTH MpH 00pallieHuu
C BEIIECTBAMM, MaTepualaMM M XUMHYECKMMM INPOLECCAMU B ITOBCEIHEBHOM JKM3HM M Ha
IIPOU3BO/ICTBE.

OOme TpeOoBaHMs, MpeIbsBIIEMbIE K YPOKY: UETKOCTh OCHOBHOW Y4eOHOH Ieinu,
HEPa3pbIBHOCTH 00PA30BaTENIbHBIX U BOCHUTATEIbHBIX 33/1a4, MPAaBUIbHBIA OTOOp METOJOB IS
KaX/I0M YacTH YypoKa, KOJUIEKTUBHOCTH B paboTe ywaliuxcs Kiacca, COEAMHEHHas ¢
CaMOCTOSITENIbHOCTBIO KaXJIOTO Y4eHHKa. VMcroap3ytoTest Tpu 00IIKMX MeTo/1a O0y4eHUs! XUMUU:
OOBSICHUTENbHO-WITIOCTPATUBHBIN, YaCTMYHO-TIOUCKOBBIK M HcciefoBaTeNbekuid.  Kaxpiid
o0t Merosn o0yueHus: peanu3yercs MOCPEACTBOM YaCTHBIX METOOB, MPUHAUIEKAIIUX K TON
WIM WHOM TIpyMNIe: CIOBECHBIX, CIIOBECHO-HAIVIAJHBIX, CJIIOBECHO-HAIJIIHO-TPAKTUYECKUX
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MeTo0B. Hambomnee yacto mcmnonb3yercs WH()OPMAIMOHHO-KOMMYHHUKAIIMOHHAS TEXHOJIOTHUS,
MOIM(PUIIMPOBAHHBIN METO/ MPOEKTOB, MO3UIIMOHHOE 00YyUEHHUE.

B kauecTBe MOMONHUTENBHBIX (HOPM OpraHW3alMy 00pa30BaTEIBHOIO TMpoIecca
UCIIONB3YETCSl  CUCTEMa  KOHCYJIbTALIMOHHOW  MOANEPKKH, HWHAMBHUIYAJTbHBIX  3aHATHUH,
camMocTosITelIbHasE paboTa ydammxcs € HUCHOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTHM.

MecTo y4eOHOTr0 npeaMeTa B y4eOHOM IIaHe

@enepalibHbIl  TOCYIapCTBEHHBI 00pa30OBaTENbHBIA CTAaHAAPT IpeaycMaTpuBacT
U3y4YeHHE Kypca XMMHUU B OCHOBHOHM IIKOJE€ KaK COCTaBHOM YacTW IpeIMETHOW o0yacTu
«EcTecTBEeHHO-HAYYHBIC MTPEIMETHIY.

Kypc paccuntan Ha o0s13aTenpHOE H3ydeHHUE npeaMeTa B 00bEmMe 136 yueOHBIX 4acoB 1Mo
2 yaca B HeJenmo B 8—9 kiaccax.

[IpennaraeMelii Kypc XOTSI U HOCHT OOUIEKYJIbTYPHBIM XapakTep M HE CTaBUT 3ajady
npoeCCHOHATBLHON MOATOTOBKH OOYYAIOUINXCS, HO TO3BOJIIET UM OIPENEIUTHCS ¢ BHIOOPOM
npoduis oOyuyeHus B CTapIIei HIKOJIE.

IleHHOCTHBIC OPHEHTHPHI COJCPKAHUSA Y4eOHOr0 mpeaMera

IleHHOCTHBIC OPHEHTUPHI Kypca XUMUU B OCHOBHOMW IIKOJIC OMPEACISIOTCS CHCIH(PUKOMN
XUMHH Kak Hayku. OCHOBY II03HABATEIbHBIX LICHHOCTEN COCTABIIIOT HAYYHbIE 3HAHUS, HAYYHbIE
METO/BI TO3HAaHUs, a EHHOCTHBIE OpPHUEHTAalWU, GOpMHpYeMbIe y OOydJalomuxcsi B Ipolecce
U3YYEHHUSI XUMHUH, TPOSBIIAIOTCS:

e B IIPU3HAHMM LEHHOCTM HAyYHOIO 3HAHWs, €ro NPAKTUYECKOM 3HAYMMOCTH,

JIOCTOBEPHOCTH;

e B IEHHOCTH XMMHMYECKUX METOJOB MCCIICIOBAHNUS )KUBOW U HEKUBON IIPUPOABL;
e B IIOHUMaHUM CJIOXKHOCTH W NPOTUBOPEYMBOCTH CaMOIrO IIpolLecca IMO3HAHHUSA Kak

U3BEYHOro crpemieHnus k Mcrune.

Kypc xumun o0nazaer BO3MOXXHOCTAMHU It (DOPMUPOBAHUS KOMMYHUKAMUGHBIX
UeHHocmell, OCHOBY KOTOPBIX COCTABJISIFOT MpoIiecC OOIIEHMsI, [PaMOTHAasl peydb, a [IEHHOCTHbBIE
OpHUEHTALIMY HAMPABJICHBI HA BOCIIMTAHUE Y YYALIUXCS:

e NIPABWIBHOI'O MCIOJb30BAHUSA XUMHUYECKON TEPMHUHOJIOTUN U CUMBOJIUKH;
e MOTPeOHOCTHM BECTH JAMAIOr, BBICIYIIMBATH MHEHHME ONIOHEHTa, Y4YacTBOBaTh B

JIMCKYCCHUH;

e  CHOCOOHOCTH OTKPBITO BBIpa)KaTh U apryMEHTHPOBAHHO OTCTAUBAaTh CBOIO TOUKY 3PEHUSI.

VY4eOHblii mnpenMer «XUMHSA», B COJEpPKaHUU KOTOPOTO BEAYUIUM KOMIIOHEHTOM
SBJISIIOTCSI HAy4YHbIE 3HAHUS U HAyYHbIE METOJIbl IO3HAHUS, MTO3BOJISET HE TOJIBKO (hOpMUPOBATH
y yydaluxcs HeJIOCTHYI0 KapTUHY MHUPa, HO U MPOOYXKIaTh Y HUX IMOUUOHATbHO-UEHHOCHHOE
omHowenue X WU3y4aeMOMY MaTepually, co3JaBaTh YCJIOBUS JUIsl (OPMHPOBAHUS CHUCTEMBbI
LIEHHOCTEH, ONpEeNsAoNIell TOTOBHOCTD: BRIOMPATh OINPEAEICHHYIO0 HAlPaBICHHOCTh JIEHCTBUI;
JIecTBOBATh ONpe/IeIeHHBIM 00pa30oM; OLIEHUBATh CBOM JICHCTBUS U AEHCTBUSI IPYTUX JIOAEH MO
ONpPEIETEHHBIM [IEHHOCTHBIM KPUTEPHUSM.

OCHOBHBIM pE3yJIbTaTOM II03HABATEJIBHOTO OTHOIIEHHS K MHUPY B KYJIbTYPE SIBISETCS
YCTaHOBJIEHHE CMbICJIa W 3HAYEHHUs COJEpKaHUS OOBEKTOB M SBIEHUN MNpUPOAbL. Takum
o0pa3om, no3HaBareabHas QyHKIHS yueOHOTo npeaMeTa « XUMHUSD» 3aKII0YaeTcs B CHOCOOHOCTH
€ro cojJiep>KaHusl KOHIEHTPUPOBATh B ce0e Kak 3HAHMS O BEUIECTBAX U XMMHUYECKUX SIBICHHUSX,
TaK U NHO3HABAMEIbHbIE UEHHOCMU .

OMHOWEHUS K.

XUMUYECKUM 3HAHHUAM KaK OJHOMY M3 KOMIIOHEHTOB KYJIBTYpbl YEJIOBEKa Hapsly C
JPYTUMU €CTECTBEHHOHAYYHBIMH 3HAHUSIMH, €JUHON pa3BUBAIOIIEICS CUCTEME;

OKPY’KaIOIEMy MUPY KaK MUPY BEIIECTB U IPOUCXOAAIINX C HUMU SBIICHUN;

MO3HABATEIbHON JEATENbHOCTH (KaK TEOPETUYECKOM, TaK M IKCIEPUMEHTAJIbHOM) Kak
HUCTOYHMKY 3HAHUU;



NOHUMAHUS

OOBEKTUBHOCTH W JOCTOBEPHOCTH 3HAHWWA O BEUIECTBAX U MPOUCXOASIIUX C HUMHU
SIBIICHUSIX;

CIIO)KHOCTH U OECKOHEYHOCTH Mpoliecca MO3HaHMs (Ha MpUMEpe UCTOPUH XHUMHUYECKUX
OTKPBITHI);

JEHCTBHS 3aKOHOB MPUPOJIbI M1 HEOOXOIMMOCTH MX y4eTa BO Bcex cepax IesiTeIbHOCTH
YeJIOBEKa;

3HAUEHUS XUMHUYECKHX 3HAHUM i1 peuieHus TIJI00ambHBIX MpoOJieM 4YeloBeuecTBa
(9HEpreTu4ecKon, ChIPbEBOW, IMPOJOBOJILCTBEHHOM, 310pOBbS M JOJTOJIETHS YEJOBEKA,
TEXHOJIOTMYECKHUX aBapuii, r100aaIbHON HKOJIIOTUH U JIP.);

BXHOCTH HAYyYHBIX METOJIOB TIO3HAHUS (HAOIIOICHUS, MOJICIIUPOBAHMS, SKCIIEPUMEHTA U
JIp.) MHpa BEIIECTB U PeaKIuil.

Pacmmpenue cdep denoBedeckol ACSITEILHOCTH B COBPEMEHHOM COIMYME HEU30€KHO
BJIeUeT 3a co00il HEOOXOAUMOCTh (OPMUPOBAHUA Y YYalIUXCS KYJAbTYpbl TpyJda M ObITa MpuU
W3y4eHHH JI000TO  y4eOHOTO  MpeaMera, KOTOpPO€ HEBO3MOXKHO 0€3  BKIIFOUCHUS
COOTBETCTBYIOIIUX YeHHOCm el mpyoda u dvima B COACPKaHNE YUeOHOTO MpeaMeTa « X UMUSD»:

OMHOULEHUS K.

TPYIOBOW JESATENBHOCTH KaK €CTECTBEHHOW (PU3MYECKOH U HWHTEIICKTYaJbHOM
NOTPEOHOCTH;

TPYIy KaK TBOPUYECKOU JAESITEILHOCTH, TO3BOJIAIONICH TPUMEHATH 3HAHUS HA MPAKTUKE;

NOHUMAHUSL HEOOXO0OUMOCMUL.

ydeTa OTKPBITBIX W HW3YYEHHBIX 3aKOHOMEPHOCTEH, CBEIEHHIl O BelIecTBaX M HX
MIPEBPAIICHUSIX B TPYAOBOH JCSATEILHOCTH;

MOJIHOM peanu3anu (PU3NYECKMX U YMCTBEHHBIX BO3MOXKHOCTEH, 3HAHWM, yMEHHUH,
CIIOCOOHOCTEH MPH BHIMOJHCHUNA KOHKPETHOTO BUJA TPYIOBOU JCSATEILHOCTH;

COXPAaHEHHUS U MOJJIEPKAHHUS COOCTBEHHOTO 3/I0POBBS U 37J0POBBSI OKPYKAIOIIUX, B TOM
YHCJIC TUTAHMS C YYETOM COCTAaBa U YHEPTETHUCCKON IICHHOCTH TTHIIH;

coOmrofieHusT TpaBWJI  O€30MaCHOTO  HCIIOJIb30BaHUS  BEIIECTB  (JIEKApCTBEHHBIX
MpermapaToB, CPEICTB OBITOBOM XMMHHU, TECTHIIMIOB, TOPIOYE-CMA30YHBIX MATEPUAIOB U JIp.) B
MOBCEIHEBHOM JKU3HH;

OCO3HAaHUS JIOCTIDKEHHUS JIMYHOTO YyCIeXa B TPYAOBOH JEATCIILHOCTH 33 CYET
COOCTBEHHOUM KOMIETEHTHOCTH B COOTBETCTBUU C COIMAIBHBIMU CTaHAAPTAMH M TIOCIIETYIOIIUM
COIMAJILHBIM OJ00pPEHUEM JOCTH)KCHHI HAayKW XHMHH W XHUMHUYECKOTO TPOU3BOJCTBA JUIS
pa3BUTHS COBPEMEHHOTO 00IIIeCTBa.

OneIT YMONMOHAILHO-IIEHHOCTHBIX OTHOIICHHWW, KOTOPBIH YdYaluecs TMOIYYaroT IMPpU
M3YYeHHU Kypca XUMHUU B OCHOBHOH IIIKOJE, CIOCOOCTBYET BBICTPAMBAaHWIO HMHU CBOEH
JKU3HEHHOW MO3ULIHH.

Copep:xanne yueOHOTO MpeIMeTa BKIIOYAET COBOKYITHOCTh HPAGCHIBEHHBIX UEHHOCH Nl .

OMHOULEHUS K.

cebe (oco3HaHME COOCTBEHHOTO JOCTOMHCTBA, YYBCTBO OOIIECTBEHHOIO JOJTa,
JUCITUTUIMHAPOBAHHOCTD, Y€CTHOCTD M MPaBANBOCTh, MPOCTOTA U CKPOMHOCTD, HETEPITUMOCTh K
HECTPaBEIMBOCTH, MPU3HAHNE HEOOXOJUMOCTH CAaMOCOBEPIIICHCTBOBAHHS);

OPYTUM JIOJAM (TyMaHW3M, B3aWMHOE YBOKEHHUE MEXJY JIFOJbMH, TOBApHUIIECKas
B3aMIMOIIOMOIIb U TPEeOOBATENHHOCTh, KOJUIGKTHBHU3M, 3a00Ta O JPYTUX JIOASX, AKTUBHOE
pearupoBaHne Ha COOBITHS (enepaTbHOTO, PETHOHATHLHOTO, MYHHUIIUTMIAIBHOTO YPOBHEH,
BBITIOJTHEHHE OOIIECTBEHHBIX MOPYUCHHIA);

cBOeMy Tpyay (IoOpoCcOBEeCTHOE, OTBETCTBEHHOE WCIIOJHEHUE CBOUX TPYIOBBIX M
yueOHBIX OOS3aHHOCTEH, pa3BUTHE TBOPYECKUX HAyal B TPYAOBOH AEATEIHHOCTH, MpPU3HAHUE
BaXHOCTH CBOETO TPYJa ¥ PE3yJIbTATOB TPYyAa APYTHX JIFOJICH);

npupoae (OepexHoe OTHOIIEHHE K €€ OOraTrcTBy, HETEepPNHMOCTh K HapyIIEHUSM
OKOJIOTHYECKAX HOPM M TPeOOBAaHWMU, DKOJIOTHMYECKH TPAMOTHOE OTHOIICHHWE K COXPaHCHHIO
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ruznpocdepsl, arMoc(epsl, MOYBBI, OMOC(EpHl, YEIOBEUYECKOTO OpPraHM3Ma; OLIEHKa JIEHCTBHS
BOIPEKH 3aKOHAM IPUPO/IbI, IPUBOASIIAS K BOSHUKHOBEHHUIO INI00AIBHBIX IPOOIIEM);

NOHUMAHUS HE0OX0OUMOCIU.

YBa)KUTEJIBHOTO OTHOIIEHUS K JOCTHKEHHUSIM OT€YECTBEHHON HayKH, UCCIIE10BaTEIbCKON
NEeSITEIbHOCTH POCCHMCKUX YYEHBIX XUMHUKOB (MAaTPHOTHYECKUE YyBCTBA).

OO0pa3oBaHue npeacTaBieHui, OpMUPOBAHUE MOHATUN B O0yUYEHUHM XUMHUU IPOUCXOTUT
B IpOLIECCE KOMMYHHMKAIIUM C KCIIOJIb30BAHHEM HE TOJIBKO €CTECTBEHHOIO S3bIKa, HO U
XMMHUYECKHX 3HAKOB, (OPMYJI, ypaBHEHUH XMMHUYECKUX PeakLnii, 0003HaYaroLI1X ITH BELIECTBA
U SIBJICHUS, T. €. XUMUYECKOTO SI3BIKA.

Jns  popMupOBaHUS JyXOBHOW JIMYHOCTU TMPEXKAE BCEro HEOOXOIUMO pa3BHUBATh
ACTETUYECKOE OTHOIICHHE 4YeJIOBEKa K JICHCTBUTEIBHOCTH, TBOPYECTBO U COTBOPYECTBO MU
BOCIIPHATUN 3CTETUYECKUX SIBJIECHUM, KOTOPBIMH B Kypc€ XHMHHM MOTYT CIYXHUTb: NpHUpPOJa
(MUHEpanbl); U3IENUs, U3rOTABIMBAEMbIE YEJIOBEKOM W3 Pa3IMYHBIX BEIIECTB U MaTEpUAIOB
(fOBENTUpHBIE YKpALIEHUs, NaMATHUKM apXUTEKTypbl M T. [.). XHUMHSA I03BOJISET TaKKe
dbopmupoBaTh MOTPEOHOCTH

YeJIOBEKA B KPacoTe U JEATEIbHOCTHU 110 3aKOHAM KPacoThl, T. €.

IcmemuyecKue YeHHOCmu

OKpy’KarolieMy MHUpY (KpacoTa, COBEPLIEHCTBO M I'apMOHUS OKPY)KAIOLIEH MPUPOIbI U
KOCMOCa B 1IE€JIOM);

IPUPOJHOMY MHUPY BEILECTB M HX TNPEBpALIEHUH HE TOJIBKO C TOYKH 3PEHUS
noTpeOUTENs, a KaK K UCTOYHUKY MPEKPACHOTO, TAPMOHUYHOTO, KPACHBOTO, TTOAYUNHSIOMIETOCS
3aKOHOMEPHOCTSIM, IPONOPLUOHAIBHOIO (Ha HpUMEpe B3aUMOCBSA3M CTPOCHUS M CBOWCTB
aTOMOB M BEIIECTB);

BBIMOJIHEHUIO YYeOHBIX 33Jay KaK K Ipoleccy, JOCTABISIOLIEMY 3CTETUYECKOE
yIIOBOJIBCTBHE (KPACHUBOE, U3AIIHOE PEIICHHE WIH JJOKA3aTeIbCTBO, IPOCTOTA, B OCHOBE KOTOPOU
JIEKUT TapMOHUSA);

NOHUMAHUe HeoOX0OUMOCU:

n300pakeHUs] MCTUHBI, HAyYHBIX 3HaHUM B YyBCTBEHHOW (opme (Hampumep, B
NPOM3BEACHUSIX HMCKYCCTBA, MOCBSIIEHHBIX HAYYHBIM OTKPBITHSM, YYEHBIM, BEUIECTBAM M HX
IPEBPALLCHUSIM);

NPUHATUS TPAarMuecKoro Kak JpaMaTH4ecKod (OpMBI  BBIpAKEHHS KOH(IIUKTA
HEMPUMHUPUMBIX IPOTUBOIOJIOKHOCTEH, MX CTOJKHOBEHUS (Ha MPUMEpE BBIJAIOIINXCS HAYUYHBIX
OTKPBITHH, KOH(IUKTA YyBCTBA U J10JIra, OOIIECTBA U IMYHOCTH, PEATIbHOCTH U HUJeala).

Pe3ysbTaThl 0CBOCHHS Y4€0HOIO0 NpeaMeTa.

ITo 3aBepmieHHIO Kypca XMMHUHU Ha 3Tale OCHOBHOI'O OOIIEro OOpa30BaHUsS BBITYCKHUKU
OCHOBHOM IIKOJIBI JOJKHBI OBJAJIETh CIECAYIOIUMHU PE3yIbTaTaAMMU:

1. JIn4HOCTHBIE PE3yabTATHI:

1) ocosnanmue cBoell AITHUYECKOW NPUHAICKHOCTH, 3HAHME HCTOPUM XUMHUU M BKIAJIa
POCCUICKON XMMUYECKOW HAYKH B MUPOBYIO XUMHIO;

2) ¢opmuposanue OTBETCTBEHHOTO OTHOIICHHS K T[O3HAHUIO XHMHH, TOTOBHOCTH
U CIIOCOOHOCTH Y4YalIMXCS K CaMOpPa3BUTHIO U €aMOOOPAa30BaHUI0 HAa OCHOBE H3YYEHHBIX
(GakToOB, 3aKOHOB M TEOpPUH XMMHH; OCO3HAHHOTO BBIOOpa U MOCTPOCHHE WHAMBHUAYAIbHOMN
00pa30BaTeNbHOI TPACKTOPUH;

3) ¢opmuposanue IENOCTHOW €CTECTBEHHO-HAYYHOW KapTHHBI MUpA, HEOTHEMJIEMON YacThIO
KOTOPOU SIBJIAETCS XUMHYECKAsI KapTUHA MUDA;

4) oeradenue COBPEMEHHBIM S3bIKOM, COOTBETCTBYIOIIMM YPOBHIO pa3BUTHUS HAyKH U
00LIEeCTBEHHON PAKTUKH, B TOM YHCIIE U XUMHUYECKUM;

5) ocsoenue conMambHBIX HOPM, TPABUII MOBEACHUs, posiell ¥ (OpM COIMATIBHOW KH3HU B
colMyMe, MPUPOAE U YAaCTHOW >KM3HHM Ha OCHOBE JKOJOTMYECKOW KYyJIbTYpbl U 0€30MacHOro
oOpallieHus ¢ BeIIeCTBAMU U MaTepuaiaMy;
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6) ¢opmuposanue KOMMYHUKATHBHOW KOMIICTEHTHOCTH B OOIICHHH CO CBEPCTHUKAMH M
B3pOCIBIMH B Ipolecce  o0pa3oBaTelbHOH,  OOIIECTBEHHO  MOJE3HOH,  y4yeOHo-
HCCJIEIOBATENIBCKOM, TBOPUECKOMN U IPYTUX BUJIOB JI€ATEIHHOCTH, CBSI3aHHBIX C XUMUEH.

2. MeranpeaMeTHbIe pe3yJbTAThI:

1) onpeoenenue ueneir cOOCTBEHHOro0 OOydYEHHS, IMOCTAHOBKA M (DOPMyJIUpOBaHHE i CeOs
HOBBIX 33/1a4;

2) naanuposanue TyTEeHd JOCTHIKCHHS IKEJTAeMOro pes3ysibTara OOy4YeHHS XHMHH Kak
TEOPETUYECKOI0, TaK U SKCIEPUMEHTAIBHOIO XapaKTepa;

3) coomnecenue cBOMX NEUCTBHI C IUTAHUPYEMBIMHU PE3YJIbTaTAMU, OCYUjeCMEieHUe KOHTPOJIS
CBOCH NeATeIbHOCTH B Ipoliecce AOCTHKEHHsS pe3ylbTara, onpeoeieHue CIocO00B IeHCTBUN
IIPU BBIMIOJIHEHUH JTA00PATOPHBIX U MPAKTHUECKUX PA0OT B COOTBETCTBHHU C MPABUIIAMU TEXHUKU
0€30I1aCHOCTH;

4) onpedenenue VICTOYHUKOB XUMHUYECKOW MH(OpMAILIMK, TOIYYCHUE U aHAIU3 €€, CO3/IaHHe
UH(POPMALIMOHHOTO MPOAYKTA U €ro MPE3eHTAIINS;

5) ucnonvsosanue OCHOBHBIX MHTEIUICKTYaIbHBIX ONEPAIMii: aHAIN3a U CHHTE3a, CPAaBHCHUS U
cucTeMaTH3auy, 0000IIEHUS M KOHKPETH3AINH, 6bli6/leHie TTPHINHHO-CIICICTBEHHBIX CBA3EH U
nocmpoenue JIOTHIECKOTO PACCYKICHHUS U YMO3aKIIOUEeHUS (MHIYKTUBHOTO, IEAYKTUBHOTO U 110
AHAJIOTHH ) Ha MaTepualie €CTECTBEHHO-HAYYHOT'O COJICPKAHUS;

6) ymenue co3aBarh, IPUMEHSITH U IPEOOPA30BBIBATH 3HAKU M CUMBOJIbI, MOJICIIA U CXEMBI JIJIs
peleHus y9eOHbBIX U MO3HABATEIbHBIX 3a/1a4;

7) opmuposanue u pazeumue SKOJOTMYCCKOTO MBIIUICHUS, YMCHHE INPUMEHSITH €ro B
MIO3HABATENIBHOW, = KOMMYHUKAaTHBHOW,  COLMAIBHOW  MPakTHKE  © MPo(ecCHOHATBHOM
OpHUEHTAIIIH.

3. IIpeameTHbIC pe3yabTaThI:

1) ymenue 0003HAUATh XMMHUYECKHE DIICMEHTHI, HA3bIBATh UX M XapaKTEPU30BaTh Ha OCHOBE
MOJIOXKEHUS B nepuoanudeckon cucreme /. . Menneneesa,

2) ghopmynuposanie U3y9CHHBIX TIOHSITHIA;

3) onpedenenue 1o (opmynaM COCTaBa HEOPTaHUYECKHX M OPTraHUYECKHX BEIICCTB,
BaJICHTHOCTH aTOMOB XMMHYECKHX JIEMEHTOB WJIM CTEIIEHN UX OKUCJICHHUS;

4) nonumarue nHGOPMAINH, KOTOPYIO HECYT XUMHYECKUE 3HAKH, (GOPMYIIBI U yPaBHECHHUS,

5) ymenue wrnaccugpuyupoéames TpPOCThIC (METAIUIBI, HEMETAJIbI, OJAarOpOAHBIC Ta3bl) MU
ClOXHbIE (OMHApHBIE COETUHEHUS, B TOM YMCII€ U OKCHJIbI, a TaKK€ THJIPOKCH]IbI — KUCJIOTHI,
OCHOBaHUs, aM(pOTEpHbIE TUIPOKCHU]IBI — U COJIN) BEILIECTBA;

6) @opmyruposanue TEPUOIMYECKOTO 3aKOHA, 00BACHEHUe CTPYKTYpbl WU MH(opManuy,
KOTOPYKO HECET mNepuoandecKkas cucrema xumudeckux osnemeHtoB JI. W. Menngeneena,
packpvlmue 3HAY€HUS IePUOUYECKOT0 3aK0HA;

7) onucanue CTPOCHUSI aTOMOB XMMHYECKHX DJIEMEHTOB C MOPSAKOBBIMH HOMepamu 1—20 u
26, omobpancenue WX C TIOMOIIBIO CXEM;

8) Hanucanue cTPYKTYpHBIX (HOpMYIT MOJEKYISIPHBIX COCAMHEHUH M HOPMYJIBHBIX €IMHUIL
MOHHBIX COEIMHEHUH 1O BaJ€HTHOCTH, CTENICHN OKUCIICHUS WU 3apsily HOHOB;

9) ymenue popmynupoeams OCHOBHBIC 3aKOHBI XUMHUH;

10) ymenue popmynuposams OCHOBHBIE TOJIOKESHUS ATOMHO-MOJICKYJIIPHOTO YYCHHUS U TEOPHU
AIIEKTPOJINTUYECKON JUCCOLIMAINH;

11) cocmaenenue ypaBHEHHI peakiMii ¢ y4acTHEM JIEKTPOJIHMTOB TaKKe B MOHHOH (opme;

12) onpeoenenue MO0 XUMHYECKUM ypaBHEHHSM TPUHAUIC)KHOCTH PEAKLIUI K ONMpPeAeIEHHOMY
TUITY WK BUJY;
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13) cocmasnenue ypaBHEHUH OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA C IIOMOIIIBIO
METO/1a AIIEKTPOHHOTO OaaHca;

14) npumenenue TOHATHI «OKHCICHHE» U «BOCCTAHOBJICHHE» JUIS XapaKTEPUCTUKU
XUMHYECKHX CBOMCTB BEILECTB;

15) obwacuenue MHOTOOOpa3Hs MPOCTBHIX BEIECTB SBJICHHEM aUIOTPOIHMH C YKa3aHHUEM &
MPUYNH;

16) ycmanosnenue paznudauii THAPO-, TUPO- U HIEKTPOMETAIUTYPTHH U ULIHOCMPUPOSAHUE ITUX
pa3auuuii IpUuMepamMu MPOMBIILIEHHBIX CIIOCOO0B MOIYYEHHS METAJIOB;

17) ymenue oasams o61my0 xapakrepuctuky saementos |, 1, VIIA rpymm, a takxke Bogoposa,
KHCIIOpO/1a, a30Ta, cepbl, pocdopa, yriaepoaa, KpeMHUSI U 00pa30BaHHBIX MU ITPOCTHIX BELIECTB
U BOXHEHWIIUX COEAMHEHUN (CTpOCHME, HaXOXKIEHUE B IpUpole, MOoJydeHHe, (Gu3ndeckue u
XUMHYECKHE CBONCTBA, IPUMEHEHHE);

18) ymenue onucvisams KOPPO3UIO METAIUIOB U CIIOCOOBI 3aIIUTHI OT HeE,

19) ymenue npouzeo0ums XUMUYECKHE PACUEThl C UCIIOJIL30BAHUEM TOHITUI «MaccoBast JT0JIs
BCIICCTBA B CMECH», «KOJHMYECTBO BEIIECTBA», «MOJLSIPHBIH 00BEM» 1o dopmynam u
YpaBHEHUSIM PEAKIIUIA;

20) onucanue CBOMCTB U MPAKTUYECKOTO 3HAYCHUS U3YUCHHBIX OPIraHUYCCKUX BEIICCTB;

21) cobmodenue nipaBua 6€30MacHOM PpabOThI B XMMUYECKOM KaOuHeTe (J1abopaTopun).

BbINyCKHUK HAYyYHTCS

®  3HaAmMb (NOHUMAMD).

— XMMHUYECKYI0 CHMBOJIUKY: 3HAKH XUMUYECKUX 3JIEMEHTOB, (DOPMYIJIbI XUMHUYECKUX BEILECTB,
YPaBHEHHS XUMHUYCCKHUX PEaKIIHiA,

— BROKHEHIIINE XMMHYCCKUAC TTOHSTHS,

— (bopMynTHpPOBKH OCHOBHBIX 3aKOHOB U TCOPHI XUMHH:;

®  Haszvieamv.

— XUMHYECKHE IJIEMEHTHI,

— COEIMHEHUS U3YUYEHHBIX KJIACCOB HEOPTaHMYECKHUX BEIIECTB;

®  00vACHAMY!

— (U3HYECKUN CMBICI aTOMHOTO (MOPSIKOBOTO) HOMEpAa XUMHUYECKOrO 3JIEMEHTa, HOMepa
rpynnsl U mepuoja B mepuoauueckod cucreme [[. M. MenneneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJICIKUT;

— 3aKOHOMEPHOCTH W3MEHEHHUs CTPOEHHUS aTOMOB, CBOMICTB DJIEMEHTOB B Mpeeax MaibIX
MEepPUOAOB U A-TPYIII, a TaK)Ke CBOMCTB 00pa3yeMbIX UMU BBICHIIUX OKCUIOB U THUIPOKCH]IOB;

® onpeoensims:

— COCTaB BEILIECTB 10 UX (opMysam;

— BaJICHTHOCTH M CTEIICHU OKHCIICHUS JJIEMEHTOB B COCIMHEHUH;

— BH/JIbI XUMUYECKOU CBS3H B COSAMHEHUSAX;

— THUIBI KPUCTAIITUYECKUX PEIIETOK TBEP/BIX BEIIECTB;

— MPUHAITIEKHOCTH BEIIECTB K OMPEeIEHHOMY KIIACCy COeTUHEHU;

— THUIBI XUMHUYECKHUX PEaKIIHii;

® 0Oe30nacHo oopawamuvcs:

C XUMHUYECKOU MOCy01 U 1abopaTOPHBIM 000PYAOBAHUEM;

®  BLIYUCTAMD!

— MacCOBYIO JIOJI0 XUMHYECKOTO AJIeMEHTa 1o (hopMyJie COeTMHEHHS,

— MacCOBYIO JIOJIO BEIIECTBA B PACTBOPE;

— Maccy OCHOBHOT'O BEILIECTBA MO U3BECTHOW MAacCCOBOM JOJIM MPUMECEN;

— 00BEMHYIO JTOTI0 KOMITOHEHTA Ta30BOM CMECH;



8

— KOJIMYECTBO BEIECTBA, 00BEM MIIM MacCy BEIIECTBA MO KOJIMYECTBY BEIIECTBA, 00bEMY WIIH
Macce peareHTOB, UM IPOAYKTOB PEaKIUu;

ucnojiv3zoeambv l’lpu06p€l’I1éHHbl€ SHAHUA U YMEHUA 6 npaxmuuecxoﬁ oessmenbHOCmu U
NOBCEOHEBHOL HCUZHU:

— nans 6e3omacHOro oOpalmeHHs ¢ BEIECTBAMU M MaTepUalaMd B IOBCEIHEBHOW >KU3HU U
IPAMOTHOI'O OKa3aHUs IIEPBOM IIOMOIIY IIPU 0XKOTaxX KUCIOTAMU U ILIEJI0YaAMY;

— 17151 OOBSACHEHHSI OT/ICNIbHBIX (PaKTOB U MPUPOIHBIX SBICHHIA;

— ISl KPUTUYECKOM OIIeHKH MH(POPMAILIUU O BEIIECTBAX, UCIIOJIb3YEMbIX B OBITY.

BBIHyCKHI/IK MOJIYYUT BO3MOKHOCTH HAYYUTHCHA

XapaKTepU30BaTh OCHOBHBIC METO/IbI MO3HAHUSI XHUMHUYECKUX 00BEKTOB;
pasznuyaTh XUMHUYECKHE OOBEKTHI (B CTATUKE):

— XUMHUYECKHE JIEMEHTHI U MTPOCTHIC BEIECTBA;

— MeTaJulbl U HEMETAJUIbl U XapaKTepU30BaTh OTHOCUTEIBHOCTh MPUHAMJICKHOCTH TaKUX
00BEKTOB K TOW WJIM UHOM TpyIIIE;

— TUAPOKCUJBL;

— OKCHUJIBI HECOJIe00pasyrolire 1 coneodpasyroiue (KUCIOTHbIE, OCHOBHBIE, aM(OTEpHBIEL);

— BQJICHTHOCTb U CTENEHb OKUCIICHNUS,

— CHCTEMaTH4ECKUE U TPUBUAIBHBIC TEPMUHBI XUMHYECKOW HOMEHKIATYPHI;

— 3HAKOBYIO CUCTCMY B XMMUU;

pasnuyaTh XMMHUYECKHUE OOBEKTHI (B JMHAMUKE):

— q)HSH‘leCKI/IC H XUMHWYCCKHEC CTOPOHELI ITPOLECCOB PAaCTBOPCHUA U IUCCOLNUALINU
— OKHUCJIUTCIIbHO-BOCCTAHOBUTCIIbHBIC PCAKIIUN U PCAaKIIUHU O6M€Ha;
— CXCEMbI 1 YPABHCHUA XUMHWYCCKUX peaKHHﬁ;

COOTHOCHUTH:

— HEeMeTaJlI, KUCJIOTHBIN OKCHUJI, KUCIIOTA, COJIb,

— CTpPOEHHME aToOMa, BHJ XMMHUYECKON CBS3M, THUI KPHUCTALIMUECKOW PEIIETKU U (HU3UYECKHE
CBOWCTBA BEIIECTBA;

— HEOOXOJMMOCTh TPUMEHEHHUSI COBPEMCHHBIX BEUICCTB M MaTEepPHajOB M TpeOOBaHUI K
3I0POBBECOCPEIKEHHUIO;

BBIJIBUTaTh W OSKCIEPUMEHTAIBHO TPOBEPSATH THUIOTE3bI O XHUMHYECKHUX CBOMCTBAx
BEII[ECTB HA OCHOBE MX COCTaBa, CTPOCHUS U MPUHAIJIC)KHOCTH K OMPEIEIEHHOMY KJIaccy
(rpymme) BelecTB;

COCTABJISITh ~ ypaBHEHHS  pEAKIUHA €  ydyacTUeM  TUMHYHBIX  OKHCIIHUTENEH
¥ BOCCTAaHOBUTEJIEH HAa OCHOBE AJIEKTPOHHOTO OajaHca;

MPOBOAUTH PACUETHI IO XUMUYECKUM (POpMYIaM U YPaBHEHHSIM;

MPOBOJIUTh XUMHUYECKHA SKCIEPUMEHT C HEYKOCHUTEIBHBIM COOIIOJICHUEM TPaBUII
TeXHUKHA 0€30TaCHOCTH,

WCIIOIB30BaTh MPUOOPETEHHBIE KIIIOUEBBIE KOMIIETEHIIUH TSI BBITTOJHEHUSI TIPOEKTOB U
y4eOHO-UCCIIeIOBATEIbCKUX PA0OT 1O HW3YYEHHUIO CBOMCTB, CIOCOOOB TOJYyYEHUS U
pacro3HaHMs BEIIECTB;

OTpEeAeNATh  WCTOYHUKH  XMMHYECKOM  WHGOpMAalMU, MPEACTaBIATh  CIHCOK
MH()OPMAIIMOHHBIX PECYpCOB, B TOM 4YHCJIE€ W HAa HHOCTPAHHOM SI3bIKE, TOTOBUTH
MH(OPMAIIMOHHBINA TPOAYKT U TIPE3EHTOBATH €T0;

OOBEKTUBHO OIICHHBATh HWH(GOPMAIMIO O BEIIECTBAX M XHUMHUYECKUX IMpoIlleccax,
KPUTHUYECKH OTHOCHUTCS K TCEBIOHAYYHOU MH(OpMAaIUU, HEAOOPOCOBECTHOM pekiiame B
CpeaCcTBaxX MaccoBoOl MH(OPMAIINY;



® CO3aaBaTb MOJACIIN U CXEMBI IJId PECIICHUA y‘lC6HBIX 1 ITO3HABATCJIbHBIX 3aJa4.

®opMBbI OLIEHKH Pe3yJIbTATOB.

J11 OIIeHKU pe3ybTaToOB 00YUYEHHUS UCIIONIBb3YIO Takhe (POPMBI KaK KOHTPOJIbHBIE PabOTHI
B BHJIE TECTOB, KOHTPOJIbHBIE PAOOTHl CO CBOOOJHBIM OTBETOM, KOMIIBIOTEPHOE TECTUPOBAHUE,
CaMoCTOsITeNIbHbIE pabOThI, MPE3CHTALIMH, TBOPUYECKUE PabOThI, TaOOpaTOpHbBIE paOOTHI.

®opmMa NPOMEe:KYTOUHOI aTTecTalMH — KOHTPOJIbHAS padoTa.

Conep:xkanue npeaMera xumun 9 Kiaace

Pa3znen. 1. [loBTOpenne u 06001menue cBeennii mo kypcey 8 kiacca (3 4.)
bunapusie  coeguHenws. Okcuasl  cojeoOpa3yliiue ©  HecolieoOpa3yrolue.
['mapokcuapl: OCHOBaHUS, aMm(OTepHbIE THIPOKCUABI, KHCIOPOJCOACPIKALINE KHUCIOTHI.
Cpennue, Kucible, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

O060061eHre cBeleHui 0 XUMHUeCKUX peakiusax. Kimaccudukanms XuMHUecKUxX peakiuit
M0 pa3NUYHBIM MpPH3HAKAM: COCTaBYy W YHCIYy DPEarupyrolux MU OOpa3yIoIIUXCs BEIIECTB,
TerioBoMy 3¢ (eKTy, 00paTUMOCTH, U3MEHEHUIO CTENIEHEH OKHCIEHUS 3JIEMEHTOB, 00Pa3yIOIINX
pearupyromue BEeIIeCTBa, arperaTHOMY COCTOSIHUIO PEarupyroluX BELIECTB, MCIOJIb30BaHUIO
KaTajiu3aTopa.

[lonsiTHe O CKOpPOCTM XHUMHUYECKOW peakuuu. DakToppl, BIMSIOIIME HA CKOPOCTh
XUMUYECKUX PEaKUUW: MPUPOJA pPEarupyrolluX BELIECTB, UX KOHIEHTpalMs, TEeMIleparypa,
IJIOIA b COMPUKOCHOBEHM S, HAIMUKE KaTtanu3aTopa. Karamus.

Paszges. 2. XumMuyecKkue peakuuu B pacTBopax 1eKTpoauToB(10 u.)

[TonsTe 00 SIEKTPOIUTUYECKON AMCCOIUAIMH. OJIEKTPOJMUTHI U HEIJICKTPOIHTHI.
MexanusM auccolManui  3JIEKTPOJIMTOB €  PAa3IMYHBIM  XapakTepoM cBsA3u. (CTemneHpb
AIIEKTPOJINTUYECKON Aucconuany. CUIbHBIE U Cl1a0ble AJIEKTPOJIUTHI.

OCHOBHbBIE TOJIOKEHHSI TEOPUHU BJIEKTpOIUTHYECKOW aucconumanuu. Knaccudukanus
MOHOB M MX cBOMCTBa. KHCIIOTBI, OCHOBaHUS U CONM Kak 3JeKTpoiauThl. X kinaccudukanus u
JUCCOLIAAIIHS.

OO0mue XMMHYECKHE CBOMCTBA  KHCIOT: H3MEHEHHME OKpacKd HHJIUKATOPOB,
B3aMMOJICIICTBHE C MeTalylaMH, OKCHJaMH M THAPOKCHUAAMHU METAIJIOB U  COJISIMHU.
MounekynsipHble 1 MOHHBIE (IIOJIHBIE U COKpAILlEHHBIE) YpaBHEHUS peaknil. XMMUYECKUM CMBICIT
COKpAIICHHBIX YPAaBHEHUM. YCIIOBHs NMPOTEKAHMS PEAKLUN MEXAY JJIEKTPOJIUTAMH 10 KOHIA.
P akTUBHOCTH METAJLIOB.

OO0mme XMMHUYECKHE CBOMCTBA ILEIOYEH: B3aUMOJEHCTBUE C KHUCIOTaMH, OKCHIAMU
HEMeTalyioB, coyisiMu.  OOmme XMMHUYECKHE CBOICTBa HEpPAcTBOPUMBIX  OCHOBAHMIA:
B3aMMOJIEMCTBHUE C KUCIOTaMU, Pa3JI0KEHNE IIPU HAaTPEBAHUU.

OOme XMMHUYECKHE CBOMCTBA CpEAHUX COJIeH: B3aMMOJEHCTBME C KHUCIOTaMH,
1IeJI0YaMH, COJISIMU U MeTajllaMu. B3anMonelicTBHE KUCIIBIX COJIEH CO IIEI0YaMH.

I'maponns kak OOMEHHOE B3aMMOJAEHCTBHE cosiell ¢ Bojoi. ['maponus comu CHIIBHOTO
OCHOBaHMA U ciaboi kucnoTel. ['Miaponus comu ci1aboro OCHOBAaHUS M CHIJIBHOW KHCIIOTHI.
Bonoponusriit nokazarens (pH).

CBolicTBa KUCJIOT, OCHOBaHHWM, OKCUAOB U COJIEM B CBETE€ TEOPUM DJIEKTPOIUTHUECKON
JMCCOIMALIMU U TIPECTAaBICHUN 00 OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUSX.

IIpaktnyeckas pabora. 1. PemeHune SKCepUMEHTAIBHBIX 3a4ad 1O  TeMe
«OIIEKTPOJINTUYECKAS TUCCOLTUALIMSIY.

Pa3ned. 3. Hemerasibl U ux coenuHenus (27 4.)

CrpoeHue aTOMOB HEMETAIJIOB M HUX IMOJIOKEHHE B MEepUOAUYECcKO cucreme. Psij

ANIEKTpoOTpHLaTeNbHOCTH. Kpucramnnmueckue pemérkd HEMEeTallsIoOB — IPOCTHIX BEIIECTB.
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Ousnyeckue cBolicTBa  HemeTauioB. OOmue  XWMHYECKHME CBOWCTBA  HEMETAJIOB:
OKHUCIJIUTEIbHBIE U BOCCTAHOBUTEIIBHBIE.

lasiorensl, cTrpoeHue HUX aTOMOB U MoJIeKyd. Pu3nueckue M XMMHYECKUE CBOWCTBA
rajioreHoB. 3aKOHOMEPHOCTH MU3MEHEHHUs CBOWCTB raJIOr€HOB B 3aBUCHUMOCTH OT MX IOJIOKEHUS
B nepuoanydeckon cucreme. CoeIMHEHHSI TaJOr€HOB.

Obmas xapaktepuctuka 31eMeHToB VIA-rpynmnbel. OOmas XapakTepuUCTUKa SJIEMEHTOB
VA-rpynmnsl. O01ias xapakrepucTuka 37eMeHToB [V A-Tpymnmnbl: 0cOOEHHOCTH CTPOSHHS aTOMOB,
MIPOCTHIX BEUIECTB U COCAUMHEHUHN B 3aBUCHMOCTH OT MOJIOKEHHS 3JIEMEHTOB B NEPHOJNYECKON
CUCTEME.

Oprannueckas xuMusd. YTJI€BOAOpPOAbl. MeTaH, 3TaH M NPONAH Kak IpelebHbIe
(HachIILIEHHBIE) YTIEBOAOPOABL. ODTWUJIEH M alleTUJIeH Kak HenpeaesbHble (HEHACHIIICHHbIE)
yraeBonopoabl. CTpykTypHble ¢GopMynbl BemiecTB. [opeHue yriaeBomoponoB. Peakiuu
JETUIPUPOBAHUS IPEAEIIBbHBIX YII€BOA0POoA0B. CIUPThL. YKCYCHasl KUCIOTa KaK IPEICTaBUTENb
KapOOHOBBIX KUCIIOT.

Kpemuuii: crpoenue aroma u HaxoxaeHue B npupoze. Cunmuiuasl u cwiad. [Iponykuus
CUJIMKAaTHON IPOMBILUIEHHOCTH.

Hemerannsl B mpupose. @PpakuMoHHAs INEPEroHKa MXUAKONO BO3JyXa Kak CIoco0
MOJYyYeHUs KHUCIOpoAa, a3ora W aproHa. llomyuenuwe Qocdopa, KpeMmMHHs, XJIOpa, HOAA.
DNEeKTPOIU3 PACTBOPOB.

[lonyueHne cepHOM KHUCIOTBI: CBIPbE, XMMM3M, TEXHOJIOTMYECKAsh CXEMa, METOJ
KUIISIETO CJI0s, IPUHIHITEI TeTTI000MeHa, MPOTUBOTOKA U IUpKyJsiun. Oneym. [IponsBoacTso
aMMHaKa: ChIpbE, XUMU3M, TEXHOJIIOTMYECKask CXEMA.

Pa3znen. 4. Meranabl u ux coenuHenus (17 4.)

[lonoxkeHne MeTalsIoOB B MEPUOAMYECKON cHUcTeMe XHMHUYeckux »siemeHToB [I. U.
MenpaeneeBa, CTPOGHHE AaTOMOB M KpPUCTAJUIOB METaIOB. Meraueckas CBsi3b U
MeTaJuIMuecKasi KpHUCTaJIndyeckas pemeérka. dDu3nueckue CBONMCTBA METAJUIOB: JJIEKTPO- H
TEIUIONPOBOAHOCTb, OTPAXKAIOIASl CTIOCOOHOCTb, INIACTUYHOCTh. YEpHBIE U [IBETHBIE METAILIIBI.

Meramibl  Kak ~ BOCCTAHOBUTEIU.  DJIEKTPOXUMHUYECKUW  psii  HAIpsDKEHUH.
B3auMozeiicTBuEe METaIOB ¢ HEMETAJUIAMH, OKCUIAMH, KUCIOTaMHU, COJISIMU. AJIFOMUHOTEPMHUSL.

BpemeHnHas u mocTOsiHHas JKECTKOCTh BojAbl. CnocoObl YCTpaHEHHsS BpPEMEHHOMN
#EcTkocTH. CriocoObl yCTpaHEHUsI TOCTOSHHON )KECTKOCTH.

Koppo3ust razoBas (xumuyeckas) M JJIEKTPOXMMHUYECKAs. 3aliuTa METaUIOB OT
Koppo3uu. Meramnel B npupone. [lonarue o metamnypruu. Y€pHas W LBETHAsT METALTYpPrusi.
[TupomMerannmyprusi, TMIPOMETAUTyprusi,  AJEKTpoMeTauryprus. JlomMeHHBI  mporecc.
[TepepaboTka yyryHa B cTajib. JJIEKTPOJIN3 PACILIIaBOB.

Paznen. 5. Xumus u oxkpy:xaromas cpeaa (2 4.)

Crpoenue 3emiu: siipo, MaHTHs, 3€MHasl Kopa, JuTocdepa, ruapocdepa, atmocdepa.
Xumuueckui coctaB 3emiu. ['opHbie nopoasl. Munepansl. Pynel. Ocagounbie TOpHBIE TTOPO/IBI.
ITonesHpie HCKOMIAaEMBIE.

Hcrtounmkn  XMMHMYECKOTO  3arps3HEHHs]  OKpyXKaromel  cpemnpl. [ mobGambHbIE
HKOJIOTMYECKHE MpOOJIEMbl YEJIOBEUeCTBA: HapyIIeHHEe OHWOTreOXHMUYECKUX KPYTOBOPOTOB
XUMHUYECKHX 3JIEMEHTOB, MOTEIJIEHHE KJIMMaTa, KUCJIOTHBbIE J0XKAU U Jip. O30HOBBIE IBIPHI.
MexyHapo/IHOE COTPYJHUYECTBO B O0OJACTH OXpPaHbl OKPYKAIOLIEH Cpeabl OT XUMHUYECKOIrO
3arpsi3HeHUs. «3enéHast XUMUs».

Pa3nen. 6.06001menne 3HaHNH MO0 XUMHUHU Kypca 0CHOBHOM 1IK0JIbI (9 4.)

ITonroroBka k OCHOBHOMY I'OCYIapCTBEHHOMY dK3aMEHY.

CrpoeHne aromMa B COOTBETCTBMM C  IIOJOKEHHMEM XMMHMUYECKOTO  DJIEMEHTa
B niepuoanudeckoil cucreMe. CTpoeHME BEIIEeCTBA: XUMHMUYECKas CBA3b M KPUCTaJUIMYECKas
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pemérka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX AJIEMEHTAMHU MPOCTHIX BEHIECTB (METaJUIOB,
HEMETAJJIOB, OJIATOPOAHBIX Ta30B) OT IOJOXEHHUS JIIEMEHTOB B MEPUOJUYECKON CHUCTEME.
Turmosnorust HEOpraHMYECKMX BEIECTB, Pa3/IeJICHNE X Ha KJIAcChl M rpymibl. [IpeacraBureny.

[lpu3Hakum M yCIOBHS TMPOTEKAHUS XUMHUYECKUX peaKIuid. THIONOTHUS XHUMHUYECKHX
peakmuii 1O pPa3IMYHbIM TpH3HAKaM. Peakiuu WOHHOro oOMeHa. OKHCIHTENBHO-
BOCCTaHOBUTEIILHBIC PEAKIINH.

XUMHUECKUE CBOWMCTBA TMPOCTHIX BEIIECTB. XapaKTepPHbIE XHMHUYECKUE CBOWMCTBA
COJICO0pa3yIIIUX OKCHJIOB, THIPOKCHIOB (OCHOBAHHMA, KHUCIOPOJCOJACPKAMMX KHUCIOT |
aM(}OTEepHBIX THAPOKCUJIOB), COJICH.



Y4yeOHO-TeMATHYECKHI JIAH

12

HaumMmeHnoBanue
pa3aeJioB

Coneprxanue y4e0HOT0
MaTepuaia

KoauuecTBo
4acoB 110
patGouei

nporpamMme

[ToBTOpEHME N
0000mIeHNe
CBEICHHUI 110 KypCy
8 kiacca

bunapubeie coemuHeHus. Oxcuzabl  coseoOpasyromue U
HecosieoOpasyromue. 'uapokcuapl: OCHOBaHUS, aM(pOTEpHbIE
TUAPOKCHUIBI, KHCIOpOAcOoAepKamme Kuciotel. CpenHue,
KHCJIbI€, OCHOBHBIE U KOMIUIEKCHBIE COJIH.

OO0oOuieHne  cBeAGHUH O  XHMHUYECKUX  peaKIusX.
Knaccupukanuss XUMHYECKHX pPEaKUUd 1O  Pa3iuYHbIM
IPU3HAKaM:  COCTaBy W 4YHCIy  pEarupyloiiux U
00pa3yromuxcs BELIECTB, TEIIOBOMY s dexry,
00paTUMOCTH, U3MEHEHUIO CTEIEHEH OKHCICHMs 3JIEMEHTOB,
00pa3yolMx  pearupyronme  BElecTBa,  arperaTHOMY
COCTOSIHMIO  PEarupyroliMX  BELIECTB,  HCIOJIb30BAHUIO
KaTajau3aropa.

[ToHsATHE O CKOPOCTH XMMHUYECKON PEAKIIMH.

3 gaca

XuMHu4yecKre
peaKkuuu B
pacTtBopax

3JIEKTPOJIUTOB

[TonsiTne 00 BJIEKTPOJIUTHYECKON JIMCCOLIMAIUH.
DNEKTPONUTBl U HEINEKTPOJUThL. MexaHu3M AUCCOLMAINi
9JIEKTPOJIUTOB C Pa3IUYHBIM XapakTepoM CBsi3H. OCHOBHBIE
MOJIOKEHUS TEOPUH  BJIEKTPOJIMTHYECKOM  JTMCCOLUALUU.
Krnaccudukanus noHOB M uX cBoiictBa. OO0IIHE XUMUYECKUE
CBOMCTBA KHUCIOT. MoneKynspHble ¥ HOHHbIE (TIOJHBIE H
COKpaIlI€HHbIC) YpPAaBHEHHS peakiuid. XUMHUYECKUU CMBICI
COKpAILEHHBIX YPAaBHEHUU. YCJIOBUA NPOTEKAHUSA pPEaKLUN
MEKY DIEKTPOIUTAMH /10 KOHIIA. PsAJl aKTHBHOCTH METAJUIOB.
OO6mume xuMuYeckrue cBoicTBa menodeit. O0Ire XuMUIecKie
CBOMCTBAa HEPACTBOPUMBIX OCHOBaHUU. OOIIME XUMHYECKHE
cBoiicTBa cpemHux coneil. [mapomus kak oOMeHHOe
B3aWMOJICVCTBHUE COJied C BOAOW. BomoponHbIi MOKa3aTelb
(pH).CBoiicTBa KHCIOT, OCHOBaHUMN, OKCHIOB U COJIEH B CBETE
TEOPUH DJIEKTPOJUTUYECKON JUCCOUMALMU U TPEACTABICHUI
00 OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKITUSX.
[IpakTnueckast padora. PemieHne skcriepuMEHTANbHBIX 3a/1a4
10 TeME «JIEKTPOIUTHYECKAsT TUCCOIUAIUSD.

10 yacos

Hemeramisl u ux
COETUHEHUSI

CrpoeHrne aTOMOB HEMETAJUIOB U HUX T[OJOXKEHHE B
NEPUOAUYECKON CHUCTEME. P 3IIeKTpOOTpPHULIATEIBHOCTH.
Kpucrannuueckue pemeéTrku HEMEeTallsioB —  MPOCTHIX
BemecTB. PDusnueckne cBoiictBa HemeramwioB. OOmue
XUMHUYECKHE CBOWCTBA HEMETANIOB: OKHUCIUTENbHbIE U
BOCCTaHOBUTEJIbHBIE.

l"asiorensl, cTpoeHne ux aroMoB U MoJekyl. dusnyeckne u
XUMUYECKHe CBOicTBa rajoreHoB. OOImas XapakTepUCTHKa
anemeHToB VIA-Tpynmbl. O01mas XxapakTepucTuKa 3JIEMEHTOB
VA-rpynnel.  OOmiast  xapakTepucTHKa 3j1eMeHToB [VA-
IpyMIbl: 0COOEHHOCTH CTPOEHHS AaTOMOB, ITPOCTHIX BEUIECTB U
COEIUHEHUII B 3aBUCUMOCTH OT IIOJOXKEHHUS DJIEMEHTOB B
MIEPUOTUYECKON CHCTEME.

Oprannueckass xumus.  YrieBogoponabl.  CTpyKTypHBIE
dopmynel  BemectB. [openue yrieBomoponoB. Peakium

27 4yacoB
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JNETUAPUPOBAHUS TPEICIBHBIX  yriIeBOoLOponoB. CHHpPTHL
VYKcycHasi KUCIIOTa KaK MPeACTaBUTENh KapOOHOBBIX KHCIIOT.
KpemHuii: crpocHue aromMa M HaxXO0XICHUE B IIPUPOJE.
Cunmunu bt U CHUJIaH. IIponykuus CUJIMKAaTHOMN
IIPOMBIILIJIEHHOCTH.

Hemeramnsl B npupone. GpakuyoHHAsE NEPErOHKA KUAKOTO
BO3/lyXa KaK CIOCO0 MOIy4eHMsI KHCIIOpOJa, a30Ta U aproHa.
ITomyuyenue ¢docdopa, KpeMHHUs, XJIopa, HOJAA. DIIEKTPOIIU3
pactBopoB. Ilonyuenue cepHol KucioThl. [Ipon3BoACTBO
aMMHaKa.

MeTtanibsl ¥ ux
COETMHEHUSI

[lonoxxkeHne  MeTauioB B NEPUOJUYECKON  CUCTEME
xumuueckux anemeHToB . 1. MenaeneeBa, crpoeHue
aTOMOB M KpPUCTAJUIOB MeETaUIoB. Meraunueckasi CBs3b U
METAJUINYECKas KpHUCTaUIMYecKas pewmeérka. Ddusznueckue
CBOMCTBa METAUIOB: 3JIEKTPO- M  TEIUIONPOBOJIHOCTD,
OTpaxkawllas CIOCOOHOCTh, IUIACTUYHOCTh. YEpHbIE W
LIBETHbIE METAJLIbI.

Metaiabpl Kak BOCCTAaHOBUTENH. ODJNEKTPOXUMUYECKUH psf
HamnpsbkeHud. B3auMopeiicTBue MeTauioB ¢ HEMeETalllaMu,
OKCHJIaMHU, KUCJIOTaMH, COJISIMU. AJTFOMUHOTEPMUSL.
Bpemennas u mnocrtosiHHas KECTKOCTh BOJbL. CrocoOBI
yCTpaHeHus: BpeMeHHOU >kécTtkocTtu. CrnocoObl ycTpaHEHU
MTOCTOSIHHOM JKECTKOCTH.

Koppo3us razoBas (Xxumuueckas) W DIIEKTPOXHMHUYECKAS.
Merasuisl B npupoje. IloHsTre 0 MeTauryprum.

17 yacos

XUMHS U
OKpY’Karollas cpeaa

Crpoenue 3emnu. XumMudeckuid coctaB 3emiu. McTounuku
XHUMHYECKOTO 3arpsi3HEHUS OKpYIKaromien Cpepl.
['moGanbHBIE  IKONOTHYECKHME TPOOJIEMBbI  YEIIOBEYECTBA.
O30HOBBIE JBIpBL. MeEXIyHApOAHOE COTPYIHUYECTBO B
00JIaCTH OXpaHbl OKPY)KAIOLIEH Cpeapl OT XUMHUYECKOTO
3arpsi3HeHus. «3enéHasi XUMHUSD.

2 yaca

O00011eHne 3HaHUH
10 XUMHH Kypca
OCHOBHOM IIKOJIEI

[ToaroroBka k OCHOBHOMY T'OCY/IapCTBEHHOMY JK3aMEHY.
CrpoeHne atomMa B COOTBETCTBHM C  IIOJIOKECHHEM
XUMHUYECKOTO  JJIEMEHTA B IIEPUOAMYECKOM  CHUCTEME.
CrpoeHne BemecTBa: XMMHUYECKAsl CBA3b U KPUCTAIIMYECKAs
pemérka. 3aBUCUMOCTb CBOMCTB 00pa30BaHHBIX 3J€MEHTaMU
IPOCTBIX  BELIECTB  OT  IIOJIOXKEHUS  JJIEMEHTOB B
MIEPUOMYECKON  cucTteMe. THUMmonorus HEOpraHW4YeCKHUX
BEILECTB, pa3lelieHUe UX Ha KIaccel U rpynmsl. [IpusHaku u
YCIOBUSL TNPOTEKAHMS XUMHUYECKMX peakuui. Peaknnn
HOHHOT'O oOMeHa. OxucanTenpHo-
BOCCTAHOBUTEIIbHBIE PEAKIIHAH. XHWMHYECKUE CBOMCTBA
IIPOCTBIX BEILECTB. XapaKTEepHblE XUMHUYECKHE CBOMCTBA
COJIeO0pa3yoIUX  OKCUAOB, THUIPOKCHUIOB (OCHOBaHUIA,
KHUCJIOPOJICOACPKALUX KHCJIOT u aM(OTEepHBIX
THAPOKCHJIOB), COJICH.

9 yacos




KanennapHo-TemaTnyeckoe IJiaHHPOBaHUe

14

Ne No Tema 3ansaTus Junaktryeckas MOJeNb 0OydeHHs ®opMma [Hara IIpumeuanue
ypoka | ypoka KOHTPOJIS IIPOBEICHUS
BTOAy| IIO ypoka

TeMe
IloBTOpenne u 00001IeHNe cBeIeHMIT 10 Kypey 8 kaacca. Xumnyeckue peakuuu (3 4)
1. 1 Knaccuduxkarst HeOpraHMIeCKUX BEMIECTB U UX Ypok 00111eMeTOA0I0T HIECKOM Texymuit
HOMEHKJIATypa. HaIpaBICHHOCTH
2. 2 Ypok ¢ ucnonvzosanuem no3uyuonHo memoouxu Vpok 0011eMeT01010rTYeCKOM Texymmmid.
H.E. Bepaxca. Knaccudukanms XUMAYECKIX PEaKIIUi HanpaBJICHHOCTH
M0 Pa3IMYHBIM OCHOBaHMSIM

3. 3 Ypox-cemunap. TlonsATHE 0 CKOPOCTH XUMHUIECKOH Ypok 00111eMeTOA0I0T HUECKOM Tekyuuii.

peakuuu. Karanus HaNpaBICHHOCTH
Xumudeckue peakuum B pactpopax (10 1)

4, 1 DIIEKTPOIUTUYECKAST TUCCOIHATIHS YPOK OTKpPBITHSI HOBOTO 3HAHUS Tekymuii.

5. 2 Ypox-cemunap. OCHOBHBIE TIOJIOKEHUS TEOPUHU YPOK OTKpBITUSL HOBOT'O 3HAHUS Texymmii.

anektponuTHdeckoit quccormanmm (TO)])

6. 3 XUMHUYECKHE CBOUCTBA KUCJIOT KaK AJIEKTPOJIUTOB YPOK OTKpBITHS HOBOT'O 3HAHHS Texymmi.

7. 4 XUMHUYECKHE CBOUCTBA KUCJIOT KaK AJIEKTPOJIUTOB YPOK OTKpBITHS HOBOT'O 3HAHHS Texymmuit

8. 5 XHUMHUYECKHE CBOMCTBA OCHOBAHUI KaK 3JIEKTPOJUTOB YPOK OTKPBITUSI HOBOT'O 3HAHUS Texymmii.

9. 6 XHUMHUUYECKHE CBOMCTBA COJEH KaK AIEKTPOIUTOB YPOK OTKpBITUSI HOBOT'O 3HAHUS Texymmii.

10. 7 IlonsTHe 0 ruaponuse cosen YPOK OTKpBITHSI HOBOTO 3HaHUS Texymmuil.

11. 8 Ipaxmuueckaa paboma 1. Pemenne VYpok peduiekcun Texymmuii.

SKCIIEPUMEHTATbHBIX 3a1a4y 1o TeMe
«OQNEKTPOTUTHYECKAS IUCCOLIUAITUS
12. 9 Buxmopuna. O0o01eHe 1 cucTeMaTH3anus 3HaHui 1o VYpok peduiekcun Texymui
TeMe «XUMHUYECKHE PEAKIMH B PACTBOPAX
SIEKTPOJINTOBY
13. 10 Koumponvuas paboma [ 1o Teme «XUMHYECKHE | YPOK Pa3BHBAIOIIETO KOHTPOJIS TemaTudeckuit

PCaKkiu B paCTBOPAX 3JICKTPOJIMTOB»
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HeMeTaibl H UX coequHenus (27 4)

14. 1 Ypox -cemunap. Obias XxapakKTepUCTHKA HEMETAIJIOB YPOK OTKPHITHS HOBOTO 3HAHHS Texymmid.

15. 2 Oo6mas xapakTepuctuka 3neMeHToB VIIA-Tpynmsr — YPOK OTKpPBITHSI HOBOTO 3HaHUS Texymumii.
rajloreHoB

16. 3 VYpox- cemunap. Coenunenns ranoreHoB YPOK OTKPBITHS HOBOTO 3HAHHUS Texymmid.

17. 4 IlosydyeHue rajgoreHos. YPOK OTKpBITUSL HOBOI'O 3HAHUS Texynmi.

18. 5 Kpyaneiii cmon. buonornyeckoe 3HaueHUE U YPOK OTKPBITHSI HOBOTO 3HAHUS Texynuii.
IPUMEHEHHUE I'aJIOTCHOB.

19. 6 IIpaxmuueckas paboma 2. VI3yueHre CBOUCTB CONSTHON VYpok peduiekcun Texymmid.
KHCJIOTHI

20. 7 O0mas xapakTepucTika 3neMeHToB VIA-Tpymms — YPOK OTKpPBITHSI HOBOTO 3HAHUS Texymmii.
xanbkoreHoB. Cepa

21. 8 CepoBoJ10poa U cyJIbGUIBI YPOK OTKPBITHS HOBOTO 3HAHHS Texymmid.

22. 9 Vpok- cemunap. Kucnopossie COeIMHEHNUS CEPbI VPOK OTKPBITHSI HOBOTO 3HAHHS Texyumii

23. 10 Ipaxmuuecxasn paboma 3. I3ydeHne CBOWCTB CEpHOM Ypok peduiekcun Texymuit
KHCJIOTHI

24, 11 OO0miast XxapakTepUCTUKa XUMAYECKHUX AIEMEHTOB V A- YPOK OTKpPBITHSI HOBOTO 3HaHUS Texyuuit
rpynmnsl. A30T

25. 12 Ypox-cemunap. Amvuax. Conu aMMOHHS YPOK OTKpBITHSI HOBOTO 3HaHUS Texymmi

26. 13 Ipaxmuueckas paboma 4. [lonydeHne aMMuaka u Ypok pedekcun Texymmit
H3y4YEHHE €r0 CBOWMCTB

27. 14 Kucnoponnsie coenuHenus a3ora Yok 0011eMeTo10I0TnIeCKOn Texkymmit

HaNpaBJIEHHOCTH
28. 15 Kucnopoaabie coeiMHeHUs a30Ta Ypok 00111eMeTOA0I0THUECKOM Texymuit
HaNpaBJICHHOCTH

29. 16 Docdop 1 ero coeAMHEHHS YPOK OTKpBITHSI HOBOT'O 3HaHUS Texymui

30. 17 OO0mas xapakTeprcTuKa 31eMeHTOB |V A- rpynmsl. YPOK OTKpPBITHSI HOBOTO 3HaHUS Texymui
Yraepon

31. 18 KucnopoiHeie coequHeHuUs yriepoaa YPOK OTKPBITUSI HOBOT'O 3HAHUS Texymmii

32. 19 Ipaxmuueckas paboma 5. IlonyueHune yriaeKucioro raa VYpok peduiekcun Texyuui
Y M3YYEHHE ero CBOICTB

33. 20 Yrnesonopoast YPOK OTKpBITHSI HOBOTO 3HaHUS Texymmi

34, 21 Kucnopojconepskaiiiye opraHuecKue COeIMHEHMS YPOK OTKpPBITHSI HOBOTO 3HAHUS Tekyuii
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35. 22 Ypox-cemunap. KpeMHUi1 1 €ro coeiuHEHUsI YPOK OTKPBITHSI HOBOTO 3HAHUS Texymmii
36. 23 Ypox- denosas uepa. CunukatHasi IPOMBIIICHHOCTh YPOK OTKPHITHS HOBOTO 3HAHHS Texymuit
37. 24 IlosyueHne HeMeTaJIIoB YPpOK OTKpBITHSI HOBOTO 3HaHUS Texyuuit
38. 25 IlonyyeHue BaxXHEHIINX XUMUYECKUX COETHUHEHUM YPOK OTKpBITUSI HOBOTO 3HAHUS Texkymmii
HEMETAJIJIOB
39. 26 Typnup. O600menue no teme «Hemeramnsr u ux VYpok peduiekcun TemaTtuueckuit
COCIMHEHMDY
40. 27 Konmponvnas paboma 2 mo teme «Hemeramisl 1 ux Ypok pa3BUBAOIIETO KOHTPOJIS TemaTudeckuit
COCIMHEHMSDY
MetaJuibl B uX coenuHenus (17 v)
41. 1 Buxmopuna. O01iast XxapakTepUCTHKA METAJJIOB YPOK OTKpBITHS HOBOTO 3HAHHS Texymmi.
42. 2 XHUMHYEeCKNe CBONCTBA METAIIJIOB YPOK OTKPHITHSI HOBOTO 3HAHUS Texymmii.
43. 3 O01mas XxapakTeprucTHKa 3J1eMeHTOB |A-Tpymisl YPOK OTKPHITHSI HOBOTO 3HAHUS Texymmii.
44, 4 O01mas XxapakTeprucTHKa 3J1eMeHTOB |A-Tpymisl YPOK OTKPHITHSI HOBOTO 3HAHUS Texymmii.
45, 5 O6mas xapakrepuctuka lIA YPOK OTKpPBITHSI HOBOTO 3HaHUS Texyumil.
46. 6 O6mas xapakrepuctuka l1A YPOK OTKpPBITHSI HOBOTO 3HaHUS Texyumil.
47. 7 JKé&cTrocTh BOABI M CITOCOOHI €€ yCTpaHeHHS YPOK OTKPBITHSI HOBOTO 3HAHUS Texymmii.
48. 8 Ipaxmuueckasn paboma 6. JKECTKOCTb BOIBI B CLIOCOOBI Ypok peduiekcun Texymmii.
€€ ycTpaHeHus
49. 9 ATIOMUHHH U €r0 COeTMHEHUS YPOK OTKpBITUSI HOBOT'O 3HAHUS Texymmii.
50. 10 Kenes3o u ero coennHEHUs YPOK OTKpBITHSI HOBOTO 3HaHUS Texymmuil.
51. 11 Keneso u ero coequHeHUs Yok 0011eMeTo10I0TnIeCKOn Texymuii.
HaNpaBJICHHOCTH
52. 12 Ipaxmuueckas paboma 7. Ypox pedekcun Texymmid.
Pemenune skcriepuMeHTaNbHBIX 33434 110 TEME
«Metamib»
53. 13 Ypox-cemunap. Kopposus MeTaJlJIOB U CIIOCOOBI 3alIUTHI | YPOK 00IIEMETO10JIOTHYECKON Texyrmmii.
OT Heé HaITPaBJICHHOCTU
54, 14 Ypox- denosas uepa. Metannel B ipuposie. [lonstue o YPOK OTKpPBITHSI HOBOTO 3HaHUSA Texymmil.
METAJUTypTUu
55. 15 Ypoxk- oenosas uepa. Metamiel B ipupone. [lorstue o Ypox 00I1eMeTO10I0THIeCKOM Texyrmwii.
METAJUTypTUU HANPaBICHHOCTH
56. 16 Typnup. O6001IeHNE 3HAHUH 110 TeMe «MeTauibhy VYpok peduiekcun Texymmil.
57. 17 Konmponvuas pabom 3 no teme «MeTasuib» Ypok pa3BHUBaIOLIET0 KOHTPOJIS TemaTnueckui.
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XuMmusi 1 OKpy:Kawmas cpeaa (2 1)

58. 1 Ypox-xonugpepenyus. XumMuieckuit cocTaB MiIaHEThI YPOK OTKPBITHSI HOBOTO 3HAHHS Texymmid.
3emis
59. 2 Ypox-kongepenyua. OxpaHa okpyxariei cpeibl OT YPOK OTKpPBITHSI HOBOTO 3HAHUS Texymuii.
XMUMUYECKOT0 3arpsi3HEHUS
O06001eHe 3HAHUI 10 XHMHH 32 KYPC OCHOBHOI# IIK0JIbI (9 1)
60. 1 Ypox-cemunap. Bemecta VYpok peduiekcun Texymmi.
61. 2 IIpu3Haky U yca0BUs NPOTEKAHUS XUMUYECKUX Ypok pedurekcuu Texymuii.
peakiui. THUIIONOTHSI XUMUUYECKUX PEaKIIUM 1o
Ppa3JIn4HbIM OCHOBAHUAM
62. 3 Peakniu nonHHoro ooMeHa. VYpok peduiekcun Texymmi.
63. 4 OKHCIUTETFHO-BOCCTAHOBUTEIBHBIE PEAKITUU Ypok peduiekcun Texymmii.
64. 5 OCHOBBI HEOPTaHNYECKON XUMHH Ypok peduiekcun Texymmii.
65. 6 OCHOBBI HEOPraHNYECKOH XUMHUH Ypok peduiekcun Texyumil.
66. 7 [ToBTopenue u 0600meHue no Teme. [loaroToBka K VYpok peduiekcun Texymuit
KOHTPOJIBHOI paboTe
67. 8 Koumponvnas paboma 4 (MToroBast o Kypcy OCHOBHO# Ypok pa3BUBaIOMIET0 KOHTPOJIS Urorossrit
IKOJIBI)
68. 9 AHanu3 KOHTPOJILHON paboTEHI. VYpok peduiekcu Texymmi.
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