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IosicHuTeNLHAA 3aNMNCKA

VYpoBeHb porpamMmbl —0a30BBIH.

PabGouass mporpamma y4yeOHOro TmpeAMeTa MO XUMUU [ 7-8 KJIaccoB cocTaBiieHa Ha ocHOoBe @eepanbHOro
rocyJapCTBEHHOr0 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO 001Iero oOpa3oBaHus, yTBepkaeHHOro MwunoOpHayku PD 17
nexadps 2010 roga Ne 1897, mporpammel o xumun O. C. ['abpuensaa (O.C. IN'abpuensn, I'. A. Hlunapesa «IIporpamma kypca
xumun s 7 xkiaaccay, O. C. IN'abpuensH, A. B. Kynmosa «IIporpamma ocHOBHOTO 00111€T0 00pa3oBanus. 7-8 kimaccei») 2013 r.
HopmaruBHasn 0a3a.

1. ®enepanbhbiil 3aK0H OT 29.12.2012 Ne 273-D3 (pen. ot 31.07.2020) «O6 obpazoBanuu B Poccuiickoit denepaunun» (C u3M. u
no1., Bctyn. B cuity ¢ 01.09.2020).

2. Ilacnopt HaumoHanbHOro npoekTta «OOpa3zoBanue» (yrB. npe3uauymom Cosera npu I[Ipesunente PO no crparermueckomy
Pa3BUTHIO U HALIMOHAJIBHBIM ITPOEKTaM, MpOoTOKoJI OT 24.12.2018 Ne 16).

3. TocynapcrBennass mporpamma Poccuiickoii ®enepanun «Pa3zButne o0pasoBanus» (yTBEpXKIeHa TOCTAHOBICHUEM
[IpaButensctBa PO 0T 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6 yTBepkIeHUU rOCYIapCTBEHHOM MporpamMbl Poccuiickoi
Oenepanuu «Pa3Butie oOpazoBaHusm.

4. Tlpodeccronanwsubiii cranmapt «llegaror (memaroruueckas AESTENBHOCTh B JOMIKOJILHOM, Ha4allbHOM OOIIEM, OCHOBHOM
oOmeM, cpenHeMm o0ImieM o0pa3oBaHuM), (BocmHTarenb, yuutenb)» (pea. oT 16.06.2019 r.) (Ilpukaz3 MunucrepcTBa Tpyaa u
conuasibHON 3amuthl PO ot 18 oktsa6ps 2013r. No 544H, ¢ u3MeHeHUsIMU, BHECEHHBIMU TpUKa3oM MMHHCTEpCTBA Tpyla U
couzauuTsl PO ot 25 nekabps 2014 r. Ne 11151 u ot 5 aBrycra 2016 r. Ne 422h).

5. Ilpodeccuonanbubiit cranaapt «llegaror 1onoMHUTEILHOTO 00pa3oBanus AeTel U B3pocibix» (IIpukaz MunucrepcTBa Tpyaa
u counasibHOM 3amuThl PO ot 5 mas 2018 1. Ne 298H «OO6 yrBepkaeHuun mpodeccuoHanbHoro crangapta «llemaror
JOTIOJIHUTEJIBHOTO 00pa30BaHUs JIETEH U B3POCIBIX)).

6. denepanbHbIA TOCYIApCTBEHHBIN 00pa30BaTENbHBIA CTaHJAPT OCHOBHOIO OOHIEro oO0pa3oBaHUsl (YTBEPKIEH MPUKA30M
MunuctepcTBa 06pazoBanus U Hayku Poccutickoit denepannu ot 17 nexadps 2010 r. Ne 1897) (pen.21.12.2020).

7. denepalbHBIA TOCYIapCTBEHHBIH 00pa30BaTENIbHBIM CTaHAAPT CpPEAHEro o0miero obpa3zoBaHus (YTBEPKAEH MPUKA30M
MunuctepcTBa 00pazoBanus U Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413) (pen.11.12.2020).



8. Meroanueckue pPEeKOMEHJAMH MO CO3/aHHuI0 M (YHKIMOHUPOBAHUIO JETCKUX TexHomapkoB «KBanTtopuym» Ha Oasze
o01eo0pazoBaTeNbHbIX OpraHu3anuii (yTBep>KIeHbl pacnopsbkeHneM MunuctepcTBa npocsenieHus: Poccuiickoit denepaiuu ot
12 staBaps 2021 1. Ne P-4).

9. Metoauyeckue PEKOMEHAAMM 10 CO3JaHUI0 M (YHKIMOHUPOBAHUIO IIEHTPOB ImdpoBoro odpazoanus «IT-kyo»
(YyTBep X IeHBI pacropsikeHrneM MUHUCTEpCTBa pocBelieHus Poccuiickont deneparuu ot 12 saBaps 2021 r. Ne P-5).

10. Meroanueckue pEKOMEHIAIMM 1O CO3AaHUI0 M (PYHKUIHOHUPOBAHUIO B 00II€00pa30BaTENbHBIX OpraHU3aAIUsX,
PacoJIOKEHHBIX B CEJIbCKOM MECTHOCTH M MajbIX rOpojAax, LEHTPOB 0Opa30BaHMS €CTECTBEHHO-HAYYHOW M TEXHOJIOTMYECKOM
HarpaBieHHocTel («Touka pocTtay) (YTBEpkKACHBI pacrnopsbkeHueM MunuctepcTBa npocBelienus Poccuiickoin denepanuu ot
12 saBaps 2021 r. Ne P-6).

Pabouas nporpamMMa obecrieunBaeT BhINOIHEHUE (EAEPATTBHOIO TOCYJapCTBEHHOI0 00pa30BaTeIbHOr0 CTaHAAPTA.
CoBpeMEHHbIE JKCIIEPUMEHTANIbHBIE HCCIAEAOBAaHUS MO XHWMHUU YK€ TPYAHO MPEACTaBUTh 0€3 HCIOJNb30BAHUS HE TOJIBKO
aHAJOrOBBIX, HO U LU(PPOBBIX H3MEpPUTENbHBIX NpuOOpoB. B denepansHom ['ocynapctBenHoM O6pazoBaTenbHoM CTaHaapre
(®roC) nponucano, 4ToO OAHUM U3 YHUBEPCAIBHBIX Y4E€OHBIX JEUCTBUMN, NPUOOPETAEMBIX YUAIIUMUCS, TOJDKHO CTaTh YMEHUE
«IPOBEJEHUS OIIBITOB, MPOCTBIX 3KCIEPUMEHTAIBHBIX HCCIIEIOBAHUMN, MPSAMBIX M KOCBEHHBIX M3MEPEHUI C MCIOJb30BAHHEM
aHAJIOTOBBIX U [U(PPOBBIX U3MEPHUTEIBHBIX IPUOOPOBY.

VY4eOHbIN SKCIIEPUMEHT 10 XUMUH, MPOBOIUMBINA Ha TPAJAUIIMOHHOM O00OpYAOBaHHH, O€3 MPUMEHEHHs TU(POBBIX J1A0OPATOPHIA,
HE MOXKET IT03BOJIMTH B ITOJIHOM MEpE PELIUTh BCE 33/1a4l B COBPEMEHHON LIKOJIE.
DTO CBSI3aHO C PAAOM MPUYHH:
— TpPaJUuLMOHHOE HIKOJIBHOE OOOpYJOBaHUE M3-3a OTPAHMYEHUS TEXHUYECKHX BO3MOXHOCTEH HE MO3BOJISIET MPOBOAMTH
MHOTHE KOJIMYECTBEHHBIE UCCIIEIOBAHUS;
— JJUTENBHOCTh MPOBEACHUS XUMUUYECKUX UCCIEOBAaHUI HE BCEr/la COTJIACYETCs C IUTENbHOCThIO YUEOHBIX 3aHATHIA;
— BO3MOXHOCTb IIPOBEJCHHS MHOTHX UCCIIEIOBAHUN OTPAaHUYMBACTCS TPEOOBAHUSMH TEXHUKH 0€30MaCHOCTH U JIp.

[udposast mabopaTopusi MOJHOCTHIO MEHSET METOAUKY M COJIEpKAHUE HKCIEPUMEHTAIbHON NEATENbHOCTH U pellaeT
BbIILICTIEpeUnCIeHHbIE TpoOiembl. IIupokuii CHekTp [MaTYMKOB TO3BOJSIET Y4Yal[UMCSl 3HAKOMUTBCS C IapameTpaMu
XUMHUYECKOTO HKCIIEPUMEHTAa HE TOJIbKO HAa KAayeCTBEHHOM, HO W Ha KOJMYECTBEHHOM ypoBHe. Lludposas mabopatopus
MO3BOJISIET BECTH JJIUTEIbHBIN SKCIIEPUMEHT Ja)K€ B OTCYTCTBHE SKCIEPUMEHTATOpPA, a 4YaCTOTa MX M3MEPEHUN HEMoJBIacTHA
YeJIOBEYECKOMY BOCIIPUSITHIO.



B nponecce popMupoBaHus 3KCIEPUMEHTANIbHBIX YMEHUN YUYEHUK 00y4yaeTcsl MPeICTaBIATh HHPOpPMALMIO 00 UCCIIEJOBaHUU B
YEeTBIPEX BUAAX:

— B BepOaJbHOM: ONMCHIBATh SKCIIEPUMEHT, CO3/1aBaTh CIIOBECHYIO MOJIEIb JKCIEPUMEHTA, (PUKCUPOBATH BHUMAHHUE Ha
U3MEPSIEMBIX BETMYHHAX, TEPMUHOJIOTUH;

— B TaOJIMYHOM: 3aMOJIHATH TaOIHIIBI JAHHBIX, JIEXKAIIUX B OCHOBE IOCTPOEHUS IPpauKOB (IIPH 3TOM Y yUYaAIIUXCS BO3HUKAET
MEPBUYHOE MPEACTABICHUE O MacIITadax BEIUYMH);

— B rpa)M4ecKoM: CTPOUTh rpauKH MO TaOJIMYHBIM JIaHHBIM, YTO JAET BO3MOKHOCTh MEPEX0/1a K BBIABM)KEHHUIO TUIIOTE3 O
XapaKkTepe 3aBUCHMOCTH MEXIy BEJIMYMHAMHU (MpU STOM YUMTENIb IOKa3bIBA€T MPEUMYLIECTBO B BU3yalIHU3allH
3aBUCUMOCTEM MEXIy BEIMYMHAMH, HAIJBIIHOCTh M MHOTOMEPHOCTB); B BHJE MAaT€MATHYECKUX YPAaBHECHMI: JaBaTh
MaTeMaTHYECKOE ONMCaHNE B3aUMOCBSI3U BEIMUMH, MAaTEMaTHYeCKoe 00001IeHHE.

[lepexon OT Kaxaoro sTama NpeAcTaBieHUs MH(GOPMALUU 3aHUMAET JOBOJBHO OOJBIION IMPOMEXYTOK BpemMeHH. B 7—8
KJIaccax 3TOT MPOLECC HEOOXOIMM, HO B CTapIIMX KJaccax MOKHO ObLIO Obl 3TO BpeMsl MOTPATUTh HA PElIeHHE 00Jiee BaXKHBIX
3ana4. B aTom miane nuudpoBeie 1a00paTOPUN CYIIECTBEHHO SKOHOMSIT BPEMSI.

Orto BpeMs MoxHO mnorpatuTh corigacHo PI'OC Ha QopMupoBaHME HUCCIENOBATENBCKUX YMEHUM Yy4alllUXCs, KOTOpHIE
BBIPAXKAIOTCS B CIEAYIOLIUX ICUCTBUSIX:

— ompenesieHre NpoOIeMblI;

— IOCTaHOBKAa MCCIIE0OBATENbCKOMN 3aa4H;

— IUIAHWPOBAHUE PELICHUS 3a1a4H;

— TOCTPOCHUE MOJIEIIEH;

— BBIIBM)KEHHE TUIIOTE3;

— 3KCIEpPUMEHTAIbHAS MPOBEPKA TUIIOTES;

— aHaJM3 JaHHBIX SKCIIEPUMEHTOB WM HAOIOICHU;

— (opMyIHpOBaHKE BHIBOJOB.

[locnennue roapl y ydvammxcs HaOMOIaeTcs HU3Kas MOTHBALMS M3YYEHHS €CTECTBEHHO-HAYYHbBIX IJUCHUIUIMH M Kak
CIIEJICTBUE MaJieHue KadecTBa oOpazoBaHus. IlocraBisiemble B IIKOJIBI COBPEMEHHBIE CPEACTBA OOYYEHMs, B paMKax MpPOEKTa
«Touka pocTa» comepKaT KaK YK€ XOpOILIO H3BECTHOE O0OpyIOBaHHE, TaK M MNPUHIUIHAIBHO HOBOE. JTO IU(PPOBBIE
nabopatopur M JATYMKOBBIE CHCTEMbI. B OCHOBY MaHHOW 00pa3oBaTeNbHOW MPOTrpamMMbl 3aJ0KEHO NMPUMEHEHHE IU(PPOBBIX
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nabopatopuid. TeMaTuka NPEIIOKEHHBIX 3KCIEPUMEHTOB, KOJMYECTBEHHBIX OIBITOB COOTBETCTBYET CTPYKType MPUMEPHOU
o0pa3oBaTeNbHON MporpaMMbl IO XUMHUHU, cojepkaHuio DenepalibHOrO0 TOCYAApCTBEHHOTO0 00pa30BaTENbHOTO CTaHAapTa
(DI'OC) cpeanero (moaHOTO) 00IIETO OOpPA30BaAHUS.
YV4yeOHO-METOAUYECKNIT KOMIUIEKC.

v' PaGouas Tetpanp 7 kiacc (aBropsl O. C. I'aGpuessn, I'.A. [llunapesa).

v' Pabouas Tetpanb. 8 kiaacc (aBropsl O. C. I'aGpuensn, C. A. Ciaakos).

v' Pabouas terpanb. 9 kinacc (aBropsl O. C. I'abpuensn, C. A. Ciaakos).

v Xumust. BBogusrii kype. 7 kinacc. I[Iponenestudeckuit kypce (aBropst O. C. I'abpuenss, N.I'. Octpoymos, A. K.
AX1eOMHUH).

v Xumus. 8 knacc. Yueonuk (asrop O. C. I'aOpuensn).

Ilesb y4eOHOIO npeamera.

dopMupoBaHUE Yy yYaIIUXCS YMEHHS BHACTh U MOHUMATh IIEHHOCTh OOpa30BaHMS, 3HAYMMOCTh XHMHYECKOTO 3HAHMS IS
Ka)XJIOTO0 YeJIoBeKa HE3aBHCHMO OT €ro Mpo(ecCHOHAIBHON NeSITCIBbHOCTH; YMEHUS pa3inyaTh (DaKThl U OIEHKH, CPAaBHHBATH
OIICHOYHBIC BBIBOJIBI, BHUIETh HX CBS3b C KPUTECPUSIMH OIICHOK U CBS3b KPUTEPHUEB C OMPEICIICHHOM CHCTEMOM IICHHOCTEH,
(bopMyIUpOBaTh U 0OOCHOBBIBATH COOCTBEHHYIO TTO3UIIUIO;
dopmupoBaHue Y 00yJarOIIUXCS IEIOCTHOTO MPEACTABICHUS] O MUPE M POJIM XUMHHU B CO3/IaHWHM COBPEMEHHOM €CTECTBEHHO-
HAy9HOW KapTUHBI MHpPA; YMEHHUS OOBSICHATH OOBEKTHI W TIPOIECCH OKPYKAIOMEH JIEHCTBUTEIBHOCTH —IIPUPOTHOM,
COIMAJIBHOM, KYJIbTYPHOH, TEXHHUYECKOW CPEIbl, MCTOB3Ys IJIs 3TOTO XUMHUYECKHE 3HAHWS, MPUOOPETCHUE OOYyJaronuMUCS
OTBITa Pa3HOOOPA3HOW JCATEIHHOCTH, TO3HAHUS M CAMOIIO3HAHWS, KIFOUCBBIX HABBIKOB (KIFOUEBBIX KOMIIETCHTHOCTEH),
MMCIOIINX YHUBEPCATHLHOE 3HAYCHHE ISl PA3IMYHBIX BUAOB JEATEIBLHOCTH: PEIICHHS MPoOJeM, MPUHATHS PEIICHHM, TTOMCKA,
aHanu3a W o0paboTkM WHGOpPMAIMK, KOMMYHHUKATHBHBIX HABBIKOB, HaBBIKOB HW3MEPEHUN, COTPYIHHYECTBA, OE30MACHOTO
oOpareHus ¢ BEIIECTBAaMHU B TTIOBCEAHEBHOM JKU3HU.
3aj1aun y4eOHOI0 npeaMera:
Oo0pa3oBaTeibHbIE:
-opMupOBaHUE CUCTEMBI XUMUYECKUX 3HAHUMA KaK KOMIIOHEHTa €CTECTBEHHOHAYYHON KapTUHBI MUPA;
Pa3zBuBarommue:
-pa3BUTHE JIMYHOCTH 00YUYaAIOIINUXCS, UX UHTEIUICKTyaJIbHOE U HPAaBCTBEHHOE COBEPIIIEHCTBOBAHNUE,




-opMHUpOBaHUE Y HUX T'YMAHHCTUYECKHUX OTHOIICHUN W SKOJOTHMYECKU IIEJIECOOOPA3HOI0 MOBEACHUS B OBITY U B TPYJIOBOM
JIEATSIILHOCTH,

BocnurarebHbIE:

-opMupOBaHUE yMEHUM Oe30macHOTO OOpallleHHs C BENeCTBAaMHU, HCIIOJIB3YeMBbIMH B IIOBCEIHEBHOM >KM3HM, BBIpaOOTKa
MOHUMAaHHS OOIIECTBEHHON MOTPEOHOCTH B Pa3BUTUU XMMUH, a Takke (OpMHUPOBAHHE OTHOIICHHUS K XHUMHH KaK K BO3MOKHOM
obnacTtu Oyaymiel mpakTUIECKON ACSTEIHHOCTH.

OO01Iast XapaKkTepUuCTHKA VYeOHOIro IpeaAMeTa.

B cootBerctBun ¢ ®enepanbHbIM TOCYJAPCTBEHHBIM O0pa30BaTEbHBIM CTaHAAPTOM OCHOBHOIO OOIIEro 00pa3oBaHUS
yJalecs JOJDKHBI OBJIQJIETh TAKWMH TO3HABATEIbHBIMU YUY€OHBIMH JCHCTBUSIMU, KaK yMeHHE (OpMYJIHUpPOBATh MNpOoOIEMy U
TUIIOTE3Y, CTaBUThb 1AW M 3a/aud, CTPOUTH IUJIAHBI JIOCTHMIXKEHUS 1IeJIed M pelIeHUs] TOCTaBJICHHBIX 3a7a4, MPOBOAUTH
AKCIIEPUMEHT U Ha €r0 OCHOBE JIeJIaTh BBIBOJIBI M YMO3AKJIIOUCHHUS, MPEJICTABIISIThL UX U OTCTAaUBaTh CBOIO TOUKY 3peHus. Kpome
ATOTO, YyYalllhecs AOJKHBI OBJIAJIETh MPUEMaMHU, CBSI3aHHBIMU C OINpEJCICHUEM IOHSTHH: OTpaHUYUBATh WX, OMUCHIBATH,
XapaKTepu30BaTh M CpaBHUBAThH. ClieOBaTENbHO, MPU M3YYEHUHM XUMHUM B OCHOBHOM IIIKOJIE Yy4alllUuecs MOJKHBI OBJIAJIETh
y4COHBIMU JEHUCTBUSMHM, IO3BOJISIONIUMHA MM JOCTHYb JIMYHOCTHBIX, MPEIMETHBIX M METaNpeIMETHBIX 00pa30BaTEIbHBIX
pe3yJIbTaTOB.

JlaHHasi mporpaMma 1o XMMHUH PacKphIBaeT BKJIaJ y4eOHOIO MpeIMeTa B IOCTHIKECHHE 1eIeli OCHOBHOTO 0011ero oopa3oBaHus 1
OTpeesaeT BAKHEHIIINE COJIepKATEIbHbIC TUHUM ITpeaMeTa:

BEIIIECTBO - 3HAHUS O COCTAaBE M CTPOCHUH BEIECTB, UX BAXHEHITUX (DU3NUSCKUX M XMMUYECKUX CBOMCTBaX, OMOJOTHUECKOM
JeNCTBUY,

XUMUYECKasi peakiius - 3HaHUs 00 YCIOBUSX, B KOTOPBIX MPOSIBISIOTCS XMMUUYECKHUE CBOMCTBA BEIIECTB, CIIOCO0AX YMpaBICHUs
XUMUYECKUMHU MPOIECCAMM;

MIPUMEHEHHUE BEIIECTB - 3HAHUS U OMbBIT MPAKTUYECKON JeATeIbHOCTU C BEIECTBaMHU, KOTOpPbIE HabOoJIee YacTo yImoTPeOIstoTCs
B TTOBCEJIHEBHOM >KU3HU, IIUPOKO HCIOJIB3YIOTCS B MPOMBIIUICHHOCTH, CEJIbCKOM XO3SIMCTBE, HA TPAHCIOPTE; S3bIK XUMUU —
CHUCTEeMa BOKHEUIINX MOHATUM XUMUU U TEPMUHOB, B KOTOPBIX OHU OMHUCHIBAIOTCSI, HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB, T.
€. X Ha3BaHMs (B TOM YHCJIC U TPUBHAIBHBIC), XUMUYECKHUE (JOPMYJIBI U YPABHEHUS, a TAKXKE MpaBuja repeoaa nHpopMamuu ¢
€CTEeCTBEHHOTO sI3bIKa Ha S3bIK XUMHH M 0OpaTHO.




[Ipu orbGope comepxaHusi, KOHKPETUIUPYIOIIETO IPOrpaMMy, YUUTHIBAJIOCh, YTO Mepe 00IMUM 00pa3oBaHUEM HE CTOUT 3ajava
npodeccuoHanbHON MOATOTOBKM O0YYaIOIIUXCS. DTO OMPENETUIO MOCTPOCHUE Kypca Kak OOIIEKYJIbTYPHOTO, HAIIPABJICHHOTO,
npexJie Bcero Ha (opMUpOBaHHE U pa3BUTUE MHTEpECa K M3yUYCHHIO XMMHUU. YUTE€HAa OCHOBHAs OCOOECHHOCTH MOAPOCTKOBOIO
BO3pacTa —Hayayo nepexoja oT AETCTBa K B3POCIOCTH, KOTOPbIN XapaKTepu3yeTcsl pa3BUTUEM MTO3HABATENBHOMN Chephl.

Ha »srtame ocHoBHOro oOmiero cpeaHero oOpa3oBaHUsI MPOUCXOJUT BKIIOYEHHE OOy4YalOMIMXCA B MPOEKTHYIO H
HCCJIEIOBATEIbCKYIO JEATEIbHOCTh, OCHOBY KOTOPOW COCTaBIISIOT TaKWE YHHUBEPCAIbHBIC ydeOHBIC IEHCTBUS, KaK yMCHHE
BUJIETh NPOOJIEMBbI, CTaBUTh BOMPOCHI, KJIACCU(UIIMPOBATh, HAOIIOAATh, MPOBOAUTH ASKCIEPUMEHT, JeJaTh BBIBOJABI U
YMO3AKJIIOUCHUS, OOBSICHATD, I0KA3bIBATh, 3alUIIATH CBOU UJEH, JaBaTh onpeaesieHus MoHATUsIM. Crojja e OTHOCATCS TPUEMBI,
CXOJHBIE C ONPENCIICHUEM MOHATUHN: ONMHMCAHKUE, XapaKTEPUCTHUKA, PA3bICHEHHUE, CPABHEHUE, pa3inueHue. GOpMHUPOBAHUE ITUX
YHUBEPCAIbHBIX YUEOHBIX JIEUCTBUN HAUMHACTCA €lIE¢ B HAYaJIbHOM IIKOJIE, @ B KypC€ XMMUU OCHOBHOM IIKOJIBI IPOUCXOIUT UX
pa3BUTHE U COBEPIICHCTBOBaHUE. B CBA3M C 3TUM pe3epBHBIC YaChl TUIAHUPYETCS UCIOJIb30BaTh HA (DOPMUPOBAHUE U PA3BUTHE
YMEHHU MPOEKTHOMN U UCCIIEI0BATEIBCKON NESITEIbHOCTH, YMEHUE BUIETh IPOOJIEMBI, 1€J1aTh BHIBOABI U YMO3AKITIOUCHHUS.
OCo0EHHOCTH IPOrPAMMBI.

['maBHOE OTIMYME mpemIaracMou IMPOrPaMMBI 3aKJIIOYAECTCA B JABYKPATHOM YBEIMYEHUM BPEMEHH, OTBEACHHOIO HA M3YyUYECHUE
paznena «MHorooOpasue BEIIECTB». IJTO CBA3aHO CO CTPEMJICHHEM AaBTOPOB OCHOBATEIBHO OTpabOTaTh BaKHEUITUE
TEOPETUUYECKHUE TOJOKEHUSI Kypca XUMUU OCHOBHOW IIKOJBI HA OOraToM (paKTOJIOTHYECKOM MaTepHalie XUMHUU IJIEMEHTOB U
o0pa30BaHHBIX MMM BEHIECTB. B mporpamme mNpeaycMOTPEHO pEe3epBHOE BpeMs, TaK Kak peajbHas MPOJIOJDKUTEILHOCTD
y4eOHOTr0 T'oJ1a BCerJia OKa3bIBa€TCs MEHbIIIE HOPMATHUBHOM.

B cBs3u ¢ mepexo10M OCHOBHOM IIKOJIBI HA TaKylo OpMy UTOTOBOM aTTecTanuu, kak [ 1A, B Kypce mpeaycMoTpeHo BpeMs Ha

MOATOTOBKY K Hed. B mporpamme ocoboe BHHUMaHUE YACICHO COJEPkKAHUIO, CIIOCOOCTBYIONIEMY (POPMUPOBAHUIO COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, TOKA3aHO MPAKTUYECKOE MPUMEHEHNE XUMUYECKUX 3HAHUM.
[TocTpoeHue yueOHOro coaep:kaHusi Kypca OCYIISCTBIISETCS MOCJIEIOBATEIBHO OT OOIIEro K YacTHOMY C Y4ETOM peaiv3aliuu
BHYTPUIIPEIMETHBIX M METANPEIMETHBIX CBsi3el. B OCHOBY IOJOXEHO B3aMMOJEHCTBUE HAYYHOIO, TYMaHUCTHYECKOTO,
AKCHOJIOTHYECKOTO, KYJbTYPOJIOTHYECKOTO, JIMYHOCTHO - JEATEIbHOCTHOTO, HCTOPUKO-NPOOJIEMHOTO, HWHTEIPATHUBHOTO,
KOMIIETEHTHOCTHOI'O TTOAX0I0B. Takoe MocTpoeHue NporpaMmMbl COXpaHSET Jydlliie TPAAUINU B Mojjaue y4eOHOTO MaTepuaia ¢
MIOCTEIICHHBIM YCIIO)KHEHHUEM YPOBHS €ro H3J0XKEHUSI B COOTBETCTBUM C BO3pacToM ywamuxca. OHO mpeamnosaraer
mocJieIoBaTeIbHOEe (POPMUPOBAHUE M PA3BUTHE OCHOBOIIOIATAIOIINX XUMUYECKUX MOHATHIA ¢ 7 0 9 KJacc.




Mecto npeamera «Xumusp» B yueOHoM m1ane MKOY «/lymuHnuckas cpeiHsisi 00meo0pa3oBarejbHas mKoJa Ne3).
Xumusi. BBoansiit kypce. 7 kiacc. [IponeneBrruaeckuii Kype —34 daca.

Xumus 8 kiacc —68 yaca.

JINYHOCTHBIE, MeTaNlpeIMeTHbIE U NMPeAMEeTHbIC Pe3YJIbTAThI OCBOCHHUS Y4e0OHOI0 NpeiMera.

JIMYHOCTHBIE!

-B IIEHHOCTHO-OPUEHTAI[MOHHOMN c(epe —UyBCTBO TOPAOCTH 32 POCCHMCKYI0O XHMHUYECKYI0 HAyKy, TYMaHH3M, OTHOIICHHE K
TPYy, LIEJIEYCTPEMIIEHHOCTb;

-(popMHUpOBaHUE LIEHHOCTH 3JJ0POBOr0 M 0€30MacHOIr0 00pa3a KU3HU;

- YCBOEHHE MPABWJI MHIWBUYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOTO MOBEACHUS B UPE3BBIYAMHBIX CUTYalUsX, YTPOKAIOIIMX
YKU3HU U 3J0POBBIO JTIOJIEH;

-B TPYI0BOM c(hepe —TOTOBHOCTh K OCO3HAHHOMY BBIOOPY JalibHENIIEH 00pa30BaTEIbHON TPAEKTOPUU;

-B MI03HABATEIbHON (KOTHUTUBHOM, MHTEJUIEKTYaIbHOW) cpepe —yMEHUE YIPABISTH CBOEH MO3HABATENBHOU JEATEIbHOCTBIO;
-(opMHpOBaHUE OCHOB HSKOJIOTMUYECKON KYJIBTYPhl, COOTBETCTBYIOLIEH COBPEMEHHOMY YPOBHIO HKOJIOTMYECKOTO MBIILICHUS,
pa3BUTHE OIbITA HKOJIOTMYECKH OPUEHTHPOBAHHOW pe(eKCHBHO-OLIEHOYHON M MPAKTUUECKOM NEATEIbHOCTU B KU3HEHHBIX
CUTyalusX.

- OTIpEe/IeJIEHNE MOTHUBALIUY U3YYEHHS yUeOHOro MaTepuana;

- OLICHMBAHKHE YCBAaUBAEMOT0 Y4eOHOTO MaTepuaa, UCXOAsl U3 COUAIBbHBIX U JIMYHOCTHBIX IEHHOCTEH;

- TIOBBIIIEHHE CBOET0 00pa30BaTEIbHOIO YPOBHS U YPOBHS TOTOBHOCTH K M3YYEHHIO OCHOBHBIX HMCTOPUYECKUX COOBITHIH,
CBSA3aHHBIX C PA3BUTUEM XUMUU U OOLIECTBA;

- 3HAaHUE MPABUJI MOBEJCHUS B UPE3BbIYANHBIX CUTYALIUAX;

- OLIEHMBAHKE COLMATBHOM 3HAUMMOCTHU Mpodeccuil, CBI3aHHBIX C XUMUEH;

- BJIaJICHHE IIpaBUJIaMH 0€3011acHOro OOpalieHusl ¢ XUMUYECKUMH BEIIECTBAMU U 000PYIOBaHUEM, MPOSIBICHUE IKOJIOTUYECKON
KYJIbTYpBI.

MeranpeaMeTHble:

-YMEHHE CAMOCTOSITEIBHO OINPEACNATh 1eJIh CBOEro 00y4eHus, CTaBUTh U (HOpMyIUpoBaTh AJid ceOsi HOBbIE 3a7auu B yu€be u
II03HABATEJILHOM JEATENBHOCTH, PA3BUBAaTh MOTHBBI U MHTEPECHI CBOEH MTO3HABATEIIBHOMN AESATENbHOCTH;




-YMEHHE CaMOCTOSITCJIbHO IUIAaHUPOBATh NYTH JOCTHOXKCHHUS I1I€JIeH, B TOM 4YHCJEC albTEpHATHBHBIC, OCO3HAHHO BHIOMpPATh
HanOosee 3¢ (HEeKTUBHBIE CIIOCOOBI pEIICHUS YUeOHBIX U TT0O3HABATEIbHBIX 3a/1a4;

-YyMEHHUE COOTHOCHUTH CBOU JCHUCTBUS C IUIAHUPYEMBIMH PE3YyJbTaTaMU, OCYIIECTBIATH KOHTPOJIbL CBOEH JESATEIbHOCTH B
mporecce JTOCTHXKEHHUS pe3ysbTaTa, OIpeaesaTh CIOCOObl JEWCTBUH B paMKaxX NPENJIOKEHHBIX YCJIOBHH M TpeOOBaHUM,
KOPPEKTHUPOBATH CBOM JICCTBUS B COOTBETCTBUM C U3MEHSIONICHCA CUTyallUEeH;

-yMEHHUE OIICHUBAThH MPaBUILHOCTH BBIMTOJTHEHUS y4eOHOM 3a1a4u, COOCTBEHHBIC BO3MOYKHOCTH €€ PEIICHNUS,

-BJIaJICHUE OCHOBAMHU CAMOKOHTPOJISI, CAMOOIICHKH, IPUHATHSI PEIICHUM U OCYIIECTBICHHUSI OCO3HAHHOTO BHIOOpa B y4eOHOU U
MMO3HABATEIbHOM IEATCIbHOCTH;

-YyMEHHUE OIpeAeisaTh MOHATUSA, CO37aBaTh OOOOIIECHUs, yCTaHABJIMBATh AaHAJIOTHHU, KJIACCU(PUIIMPOBATH, CAMOCTOSTEILHO
BBIOMpATh OCHOBAHUSI M KPUTEPUU JJIA KiIacCU(PUKAIIMKU, YCTAaHABJIUBATH MPUUYUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTDH JIOTHYECKOE
paccyxaeHue, yMo3aKkioueHue (MHIYKTUBHOE, JEAYKTUBHOE U 110 aHAJIOTMH) U JIeJIaTh BBIBOJIbL;

-YyMEHHE CO37aBaTh, MPUMEHIThH U MPeoOpa3OBbHIBATh 3HAKM M CHUMBOJBI, MOJECIM M CXEMbl MJid pEUICHUs] Y4YEOHBIX U
MMO3HABATEIbHBIX 3a/a4;

-YMEHHE OpPraHW30BBIBATh y4EOHOE COTPYIHHYECTBO M COBMECTHYIO JEATEIBHOCTh C YYUTEIEM M CBEPCTHUKAMH, pabOTaTh
WHJIUBUAYAJIBHO M B TPYIIE: HAXOJAUTh 00IIee peIIeHHe M pa3peniaTh KOHMIUKTH Ha OCHOBE COTJIACOBAHUS IMO3UIUN U yd&Ta
WHTEPECOB;

- popmyupoBaTh, ApryMeHTHPOBATh U OTCTAaUBaTh CBOE MHECHHUE;

-yMEHHME OCO3HAHHO MCIIOJIb30BATh PEUYEBBIC CPEJACTBA B COOTBETCTBUU C 3aa4€ii KOMMYHUKALIMU JIJISI BBIPAKECHUSI CBOMX YYBCTB,
MBICJIEH U TOTPEOHOCTEI;

-IUIAHUPOBAHUA U PETYJISILIMU CBOCH AEATEIIHbHOCTH;

-BJIaJICHUE YCTHOM U MMCbMEHHON PEUYbl0, MOHOJIOTUYECKON KOHTEKCTHON PEUbIO;

-(opMUpOBaHUE U PA3BUTHE KOMIIETEHTHOCTU B 00JIACTU HUCIIOIB30BaHUS MHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH;
-opMHUpPOBaHUE U PaA3BUTHUE DKOJOTUYECKOTO MBIIUICHUS, YMEHUE MPUMEHATh €ro B MO3HABATEIbHOM, KOMMYHHKATHBHOM,
COLIMAJIBHOM MIPaKTUKE U MPOPECcCUOHATBHOU OPUEHTALINH.

Pezynamusnuie.

OOyyaromuics MoIyYUuT BO3MOKHOCTD JJIsl (JOPMUPOBAHUS CISAYIONUX PETyIATUBHBIX Y Y /1:



* IeJenojlaraHve, BKJIOYas TIOCTAHOBKY HOBBIX ILieJiel, mpeoOpa3oBaHuE TMPAKTHUECKOW 3aJaud B IO3HABATEIbHYIO,
CaMOCTOSTENbHBIN aHaIN3 YCIOBUHN JOCTHXKEHUS 1IN HA OCHOBE y4€Ta BBIICJICHHBIX YUUTEIEM OPUEHTUPOB JIEUCTBHSI B HOBOM
yueOHOM MaTepHale;

* IUIAHUPOBAHUE MYTU JOCTHKEHHUSI LIeTICH;

* yCTaHaBJICHUE IIEJIEBBIX MPUOPUTETOB, BBIJCICHUE aJbTEPHATHUBHBIX CIOCOOOB JOCTHXKEHMS 1LIeTM U BbIOOp Hauboiiee

s exTuBHOTO CrIocoda;

* YMEHHE CaMOCTOATEIHHO KOHTPOJIMPOBATh CBOE BPEMsI U YIIPABIISTH UM;

* YMEHHE MPUHUMATh PEIICHUS B MPOOJIEMHON CUTYAIIHH;

* IOCTAaHOBKA Y4eOHBIX 3aj]a4, COCTABIICHHE IJIaHa U MOCIIEI0BATEILHOCTH ACHCTBUIA;

* opranu3anus pabouero MecTa MpH BBIOJIHEHUH XUMAYECKOTO SKCIIEPUMEHTA,

* TIPOTHO3MPOBAHME PE3YIbTATOB OOYUYCHHs, OIICHWBAHHWE YCBOCHHOTO MaTepHalia, OIlEHKa KayecTBa M YPOBHS TMOIYYCHHBIX
3HAHWI, KOPPEKLIHUS IJIaHA U crioco0a AeMCTBUS IPH HEOOXOJUMOCTH.
lloznasamenvhvle.

OOyyaromuncs MoIyYuT BO3MOKHOCTD JJIs1 (JOPMUPOBAHUS CIEAYIONINX TTO3HAaBaTeIbHbIX Y Y 1;

* MIOWCK U BBIJIeJICHUE HHPOPMAIIHH;

* aHAJIM3 YCJIOBUI M TpeOOBaHUH 3a71a4M, BIOOP, COTIOCTABIICHHE U 000CHOBAaHUE CIIOCO0A PEIICHUS 3a/1a4K;

* BBIOOp Hanbosee 23 (HEKTUBHBIX CIIOCOOOB PEIICHHS 337]a4H B 3aBUCUMOCTH OT KOHKPETHBIX YCIIOBUH;

* BBIJIBIDKEHUE U 000CHOBaHUE THIIOTE3bI, BEIOOP criocoba e€ MpoBEpKY;

* CaMOCTOSITEIPHOE CO3/IaHUE AITOPUTMA JEATEIHHOCTH MPHU PEIICHUH MPOOJIEM TBOPUYECKOTO M MOMCKOBOTO XapaKTepa;

* YMEHHS XapaKTepHU30BaTh BEUIECTBA 110 COCTaBY, CTPOCHHUIO U CBOMCTBAM;

* OIMMCHIBAHNE CBOMCTB: TBEPIBIX, KHUIAKUX, Ta3000pa3HBIX BEIICCTB, BBIICICHNE UX CYIIICCTBEHHBIX MPU3HAKOB,;

* n300pakeHHe COCTaBa MPOCTEHINMX BEHIECTB C IMOMOIIBI0 XUMHUYECKHMX (OPMYT W CYIIHOCTH XMMHUYECKHUX PEAKIHH C
MTOMOIIBI0 XUMHYECKUX YPaBHECHUH;

* TIpoOBeJICHHWE HAOJIOICHUI, OMMCAaHWUE TMPHU3HAKOB M YCIOBUU TEUCHUS XUMHUYCCKHX PEAKIMHA, BBITIOJHEHUE XUMHUYECKOTO
OKCIIEPUIMEHTA, BBIBOJBI HAa OCHOBE aHaln3a HAOMIOEHUN 3a JKCIEPUMEHTOM, pEIICHUE 3aJad, MOTYYCHHE XHUMHUYECKON
uH(}OpMAIUU U3 PA3TUIHBIX UCTOYHUKOB;

* YMEHHE OPTaHU30BBIBATh UCCIIEOBAHUE C IIEJIbIO MPOBEPKU TUTIOTE3;

10



* YMEHHE JIeNaTh YMO3aKII0UeHNs (MHAYKTUBHOE U 110 aHAJIOTUH) U BBIBOJIBI;

* yMEHHE OOBEKTUBHO OIICHMBAThb HH(MOPMALMI0O O BEUIECTBAX M XHMHUYECKHUX IIPOLIECCaX, KPUTHUUECKH OTHOCUTHCS K
IICEBJOHAYYHOU HH(OPMALIUH.

Kommynuxamusnvie.

OOy4aromuiics MoJIy4uT BO3MOKHOCTb JUIsl POPMHUPOBAHUS CIEAYIOIIMX KOMMYHUKATUBHBIX Y'Y /1:

* I0JJHOE ¥ TOYHOE BBIPAKEHNE CBOMX MBICIIEH B COOTBETCTBHHM C 33/1a4aMHU U YCIIOBUSIMH KOMMYHHUKALUN;

* QJIEKBAaTHOE HCIIOJIb30BAHUE PEUEBBIX CPEACTB JI y4acTHsl B JUCKYCCHUM M apTyMEHTALlMM CBOEH MO3WLMHU, YMEHHE
MPEACTABIATh KOHKPETHOE COJEpKAaHHE C COOOIIEHHWEM €ro B NUCbMEHHOM M YCTHOW (opme, ompeneraeHue crnocoOoB
B3aUMOJICUCTBUS, COTPYIHUYECTBO B IOUCKE U cOOpe NMHPOpMALINH;

* OmIpeneseHue Croco0OB B3aWMOJECHCTBHUSA, COTPYIHHMYECTBO B MOUCKE M cOope uHPOpMalMHM, ydacTHE€ B JUAJOrE,
IJIAaHUPOBAHKE OOIIMX CIOCOOOB PaOOTHI, MPOSIBICHUE YBAKUTEIBHOTO OTHOLIEHUS K JPYTUM yUAITUMCS;

* ONMCaHUE COJIEPKAHUS BBIIOJHAEMBIX IEUCTBUIH C LIEJIbI0 OPUEHTUPOBKHU B MIPEIMETHONIPAKTUYECKON AESTENBHOCTH;

* YMEHUs YUUTHIBATH PA3HbIE MHEHUS U CTPEMUTHCS K KOOPAMHALMY PA3JINYHBIX TO3ULIUN B COTPYAHUYECTBE ;

* (hopmynHpoBaTh COOCTBEHHOE MHEHHE M IO3ULMI0, apryMEHTUPOBATh M KOOPAMHUPOBATH €€ C MO3ULMSIMH MapTHEPOB B
COTPYJHHUYECTBE MPU BHIPAOOTKE OOIIETO PEIICHUsI B COBMECTHOM I€ATEIbHOCTH;

* OCYUIECTBJIATH B3aUMHBIN KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO B3aMOIIOMOIIIb;

* IUJIAaHUPOBATh OOIIME CMOCOOBl PabOThl; OCYLIECTBIATh KOHTPOJb, KOPPEKLHUIO, OLEHKY JEHCTBUN NapTHEpA, YMETb
yOexaaTb, ¢ HCIOJIb30BATh AaJIEKBaTHBIC S3bIKOBBIE CPEACTBA JUJIsi OTOOpa)KeHHs CBOMX UYYBCTB, MbICIIEH, MOTHBOB U
MOTpeOHOCTE; 0TOOpaXkaTh B peud (ONMHUCaHHE, OOBSICHEHUE) COAEpPKAHUE COBEPIIAEMBIX IEHCTBUN, Kak B (opmMe IpOMKOU
COLIMAJIM3UPOBAHHOM peun, Tak U B (popMe BHYTPEHHEW peyH;

* pa3BHUBaTh KOMMYHUKATHUBHYIO KOMIIETEHIIMIO, UCIOIb3Ysl CPEICTBA YCTHOM M MHCHbMEHHOM KOMMYHUKALIMM TIpU padoTe ¢
TEKCTaMH Y4YeOHHMKA M JIOMOJHUTEILHOM JUTEPATYpOl, CIPABOYHBIMU TaOJUIAMH, MPOSBIATH TOTOBHOCTh K YBAKEHHIO HUHOU
TOYKH 3pEHUS MIPU OOCYKIEHUN PE3YJIbTATOB BBHITOJIHEHHON PabOTHI.

IIpeaMeTHbIe:

B no3naBatensHOM chepe:

-JlaBaTh ONPENEJCHUS W3YYEHHBIX NOHITHI: «XUMUYECKHWA JIEMEHT», «aTOM», «HUOH», «MOJEKYJIa», «IPOCThIE U CIOXKHBIE
BELIECTBA», «BEILECTBOY», «XUMHUECKas (HopMyna», «OTHOCUTENIbHAs aTOMHAs Macca», «OTHOCHUTENIbHAsI MOJIEKYJISIPHAS Maccay,
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«BAJICHTHOCTHY», «CTEMCHb OKHUCICHUN», «KPUCTAIMYECKAsl PEIIeTKa», «OKCHIBI», «KUCIOTBD», «OCHOBAHHS», «COJM»,
«aM(OTEPHOCTDY, «HUHIUKATOP», «IIEPUOTUICCKUI 3aKOH», «IEPHOAMYECKas TaOIUIa», «U30TOIMBD), «XUMHUYECKas CBS3bY,
(QJICKTPOOTPUIIATEIIEHOCTDY, «XUMHUYECKas PEaKIUs», «XUMHUYCCKOE YpaBHEHHUE», «TCHETHUYECKas CBS3b», «OKHCIICHHUEY,
«BOCCTAHOBIICHUEY, «ATEKTPOIUTHUECKAS JUCCOITUAINS), «CKOPOCTh XUMHUYECKON peaKIIimy;

-OnUCaTh IEMOHCTPAIIOHHBIC U CAMOCTOSTEIILHO MPOBEICHHBIC XUMUYECKHIE SKCTICPUMEHTHI;

-OINMCHIBATh W PA3M4aTh M3yYEHHBIC KJIACChl HEOPTAHMUYECKUX COCAMHEHHWH, MPOCTHIE M CIIOKHBIC BEIIECTBA, XUMHUYECKUC
pEaKInm;

-KJ1accUHUITIPOBATh H3yUYCHHBIC 0OBEKTHI U SBIICHUS;

-JIe7IaTh BBIBOJIBI M YMO3AKIIOUEHUS U3 HAOMIOACHUH, NM3yICHHBIX XUMHUECKIX 3aKOHOMEPHOCTEH;

-IIPOTHO3WPOBATH CBOMCTBA HEU3YUEHHBIX BEIIECTB 110 aHAJIOTHH CO CBOMCTBAMH M3yYCHHBIX;

-CTPYKTYypHUPOBATh U3YUCHHBIM MaTepral ¥ XUMUUYECKYI0 HHPOPMAIIHIO, TIOTYUYESHHYIO U3 IPYTUX HCTOYHUKOB;

- MOJICTMPOBATH CTPOSHUE aTOMOB JIEMEHTOB -3 TIeproI0B, CTPOSHHE TTPOCTHIX MOJICKYJT;

B 1ieHHOCTHO —OpHEeHTaIIMOHHOM cdepe:

-aHAJIM3UPOBATh U OIEHWBATH MOCIEACTBUS JIJISI OKPY>KAIOIIEH cpeibl OBITOBOW M MPOM3BOJCTBEHHOMN JCATEIHHOCTU YEIOBEKA,
CBSI3aHHOM C nepepaboTKON BEIIECTB.

B tpynosoii chepe:

-IPOBOIUTh XUMUYECKHUM IKCTIEPUMEHT.

B chepe 6e3omacHOCTH XU3HEICATCIBHOCTH:

- OKa3pIBaTh TEPBYIO IMOMOIb MPH OTPABJICHHIX, OKOTAX M JAPYTHX TpPaBMaX, CBSA3AHHBIX C BEIICCTBAMU M JaOOpPaTOPHBIM
000pyIOBaHUEM.

Ucnonb3ys obopynoBanue « Touku poctay, 00ydaromUiics HayIuTCS:

* IPUMEHSATHh OCHOBHBIC METO/IbI MIO3HAHMS: HAOIFOICHHE, U3MEPECHHE, SKCTICPUMECHT;

* OITMCHIBATh CBOMCTBA TBEPIBIX, JKUJIKHX, TA3000pa3HbBIX BEIIECTB, BBIJCIASA UX CYIIICCTBEHHBIC MPU3HAKY;

* PacKpbIBAaTh CMBICI 3aKOHA COXPAHEHUS MACChl BEIIECTB, aTOMHO-MOJICKYJIIPHOU TCOPHH;

* pa3IuyaTh XUMHYCCKUE ¥ (PU3NUSCKHE SIBIICHHS, Ha3bIBATh IPU3HAKK U YCIIOBHSI IPOTEKAHUSA XUMHYCCKUX PEAKIIHIA;

* coOroaTh mpaBmiia 6€30MacHO pabOTHI IPH MPOBEJCHUH OIIBITOB,;

* MOJTb30BATHCSI TAOOPATOPHBIM 000PYIOBAHUEM U TIOCYIOM;
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* MOJTy4aTh, COOMpPATh Ia3000pa3HbIC BEIIECTBA U PACIIO3HABATD UX;

* XapaKTepHu30BaTh PU3NYECKUE U XUMUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX COCIMHEHUM, TPOBOJIUTH OMBITHI,
NOATBEPKAAIOIINE XUMHUECKHE CBOMCTBA N3YUYEHHBIX KJIACCOB HEOPTraHUYECKUX BEIIECTB;

* pacKpbIBaThb CMBICI THOHSATHS «PACTBOP», BBIYUCIATH MACCOBYIO JOJIIO PACTBOPEHHOIO BELIECTBA B PAcTBOPE, TOTOBUTH
PACTBOPBI C ONPEAECIEHHOW MAaCCOBOU JI0JIEM PACTBOPEHHOTO BEILIECTBA;

* XapaKTEepU30BaTh 3aBUCUMOCTh (PU3MUYECKHUX CBOMCTB BEIIECTB OT THUMNA KPUCTAUIMUYECKON PEIIETKH, OMNPENeNiaTh BH
XUMUYECKOU CBS3U B HEOPTaHUYECKUX COCUHCHUSIX;

* pacKpbIBaThb OCHOBHBIE TOJOXEHUSI TEOPUU SJIECKTPOJIUTUYECKON IHUCCOLMALNM, COCTABJISTH YPABHEHHUS IJIEKTPOJIUTHUYECKOU
JMCCOIMAIINY KUCIIOT, IIEJI0YEH, CoJIel U peakIuii HOHHOTO 0OMEHa;

* PACKpBIBATh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIMHN, ONPEAEIATh OKUCIUTEIb U BOCCTAHOBUTEIb, COCTABIISATH
YpaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUMT;

* Ha3bIBaTh ()aKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOUN peaKInu;

* XapaKTEPU30BaTh B3AMMOCBSA3b MEXK]ly COCTABOM, CTPOCHUEM U CBOMCTBAMH HEMETAJIOB U METAJIOB;

* IPOBOJIUTH OMBITHI MO MOTYUYCHUIO U U3YUYECHHIO XUMUUYECKUX CBOMCTB Pa3IMYHbIX BEIIECTB;

* rpaMOTHO 0OpaIIaThCs C BEIIECTBAMHU B TOBCETHEBHOM KU3HHU.

ITo3HaKOMATCS ¢ UCTIOJIB30BAHUEM XMMHUUYECKOW NPOJAYKIHUHA B HAPOJHOM XO3SIMCTBE.

Ha 6aze mentpa «Touka pocta» oOecrieunBaeTCsi peaim3aliusi JaHHOM o0pa3oBaTeNbHON MPOrpaMMbl, pa3paOOTaHHON B
COOTBETCTBUH C TPEOOBAaHUAMH 3aKOHOJIaTEILCTBA B cepe 0Opa3oBaHus U ¢ yU€TOM pekoMeHnanuii denepaabHOTO onepaTopa
yueOHoro npeameta «Xumusi». OOpazoBaTebHas MporpaMma MO3BOJISIET HHTETPUPOBATh peaiM3yeMble MOAXO0Abl, CTPYKTYpPY U
COJICp’)KaHME TPU OpraHu3aluu oO0y4eHHUss XUMHUU B /—~8 KjlaccaxX, BBICTPOCHHOM Ha 0a3e JIF0OOro M3 JOCTYMHBIX YyueOHO-
MeToauYeckux komiiekcoB (YMK).

Ucnonb3oBanue obopyaoBanus « Touka pocta» mnpu peanusanuu ganHor OIl mo3BossieT co3narh yCaoBuUs:

* IJI paCIIMPEHUs COJIEPKAHUS KOJIBHOTO XMMUYECKOT0 00pa30BaHuUs;

* JIJIs TIOBBIIIEHUSI TTO3HABATEILHON aKTUBHOCTH 00YYaIOIINXCSI B €CTECTBEHHO-HAYYHOM 00J1aCcTH;

* JUIsl pa3BUTHUS JIMYHOCTH peOEHKa B mpolecce OOy4eHUs XMMHH, €ro CHOCOOHOCTeH, (hOpMUPOBAHMS U yIOBIECTBOPEHUS
COIMAJIbHO 3HAYMMBIX HHTEPECOB U TIOTPEOHOCTEH;

* 17151 pabOTHI ¢ OTAPEHHBIMU IIKOJIEHUKAMHU.
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DopMBbI KOHTPOJIA.
KoHuTponb pe3ynbTaToB 00yueHus B coOoTBeTCTBUU ¢ gaHHOU OIl mpoBogutcs B popMe MUCbMEHHBIX M AKCIEPUMEHTATbHBIX
paboTt, mpeanoiaraeTcs NpoBeACHUE MPOMEKYTOYHOM U UTOTOBOM aTTECTAIUH.

Conep:xanue nporpaMMbl Y4eOHOT0 npeamMera « XuMHs».
7 kaacc (34 gaca , 1 yac B HEZCIIO)

['nmaBa I. ITpenmer xumuu . 3 gaca

XuMHST Kak dYacThb ecTecTBO3HaHus. IIpenmer xumuu. XWMHS -4acTh €CTECTBO3HAaHMS. B3aMMOOTHOIIECHHS YEIOBEKa U
okpyxarouiero mupa. [Ipenmer xumun. Ousznueckue tena u Beniecrra. CBoicTBa BemecTB. [[puMeHeHne BEMECTB HA OCHOBE X
cBoiicTB. HabmrofeHue u 3KCIEpUMEHT KaK METOJIbl U3YyYEeHHUSl €CTEeCTBO3HAHUS M XuMuU. HaOmroneHne kak OCHOBHOM METO
MO3HAHUS OKPYXAIOIEro Mupa. YCIOBHUA NpoBeneHUs HaOmoneHus. l'unoreza. DkcnepuMeHnTt. BreiBoa. CTpoeHue mniameHwu.
JlaGoparopuss u obopynoBanue. MogenupoBanue. Mojenb, mojaenupoBanue. OCOOEHHOCTH MOJACIUPOBaHUSI B reorpaduu,
¢usuke, ouonoruu. Mogenu B 6uonoruu. Mynsiku. Mogenu B usuke. DnekrpodopHas MamuHa. ['eorpaduyueckre Moaeu.
XYUMHUUYECKHE MOJIENU: MPeaMETHbIE (MOJIETTU aToMa, MOJIEKYJI, XUMUYECKUX U MPOMBINIJIEHHBIX MPOU3BOJICTB), 3HAKOBBIC, HIIU
CUMBOJIbHBIE (CHMBOJIBI AJIEMEHTOB, ()OpPMYJIbl BEIIECTB, YPABHEHUS peakiinii). XUMUYECKHUE 3HAKU U (HOpMYIbl. XUMUYECKUN
aJeMeHT. XuMHUUYecKue 3Haku. VX oOo3HaueHue, MpPOM3HOIICHHE. XUMHYeckue (opmynbl BemecTB. [IpocThie W CIOXKHBIC
BemecTBa. MHmekchl u  kKoddduimeHTtel. KadecTBeHHBIM M KOJMYECTBEHHBIH COCTaB BeEIIECTBA. XUMHS U (HU3HKA.
VYHUBEpCcaNnbHBII XapakTep MOJIOKEHUN MOJEKYISIPHO-KUHETHUECKOW Teopur. [IoHATHS «aToM», «MoseKynay, «uon». CTpoeHue
BemiecTBa. Kpucrammmyeckoe coctosiHue BemecTBa. Kpucraminueckue pemeTku TBepibix BemiecTB. Huddysus. bpoyHoBckoe
NBIDKEHUE. BeriecTBa MOJIGKYJISIPHOTO W HEMOJICKYJISIPHOTO CTPOEHHUs. ArperarHbie COCTOsiHUs BemiecTB. llonstue o0
arperaTHOM COCTOSIHMM BellecTBa. DU3MUECKUE M XUMHUYECKHE sBJICHUS. ['a3000pa3Hble, KUIKUE W TBEPJbIe BEIIECCTBA.
AmopdHsie BemecTBa. Xumus u reorpadus. Ctpoenue 3eMiu: siipo, MaHTHs, kopa. JIutocdepa. MuHepasnbl ¥ TOpHbIE TTOPOIBI.
Marmarrdeckue U OcCajo4Hble (HEOpPraHUYEeCKHE M OPTaHUYEeCKHUE, B TOM YHCJIE U TOPIOYHE) MOpPOJbl. XUMHUS U OUOJIOTHS.
XUMHUYECKUM COCTaB JKMBOM KJIETKH: HEOpraHudeckue (Boja U MUHEPAIbHBIC COJTM) U OpraHUYecKue (OCIKU, KUPBI, YTIEBO/IHI,
BUTAMMHBI) BellecTBa. buosornueckas poib BoAbl B kUBOM kieTke. dotocunre3. Xnopodpumi. buonornueckoe 3HaueHue
KUPOB, OCIKOB, dPUPHBIX Macell, YIJIEBOJOB U BUTAMHHOB JJISl JKM3HECATEIHLHOCTU OpraHn3MoB. KadecTBEHHBIE peakinul B
xumun. KauecTBeHHble peakiuu. PacriozHaBaHHE BEIIECTB C MOMOIINBbI) KAaYE€CTBEHHBIX peakliHuil. AHAaTUTAYECKUN CHUTHAIL
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OmnpenenseMoe BEIIECTBO M peakTuB Ha Hero. JlemoHcTpanuu: Kosekius pa3nuyHbix NpeaMeToB Wi Gortorpaduil npeaMeToB
U3 aJTIOMUHMS JIJIS1 WUTIOCTPALIUU UJIEU «CBOMCTBA -TIPUMEHEHHE». YueOHOoe 000pyA0BaHKe, UCIIOIb3yeMOE Ha ypoKaxX (DU3UKH,
Oouosioruu, reorpaduum W XuUMHHM. OJjekTpodopHas MammHa B JeWcTBuu. [eorpaduueckue momenu (riolyc, Kapra).
buonornyeckue monenu (MyJsDKM OPraHOB M CUCTEM OpPraHOB PAaCTEHUM, KUBOTHBIX U 4esoBeka). dusnyeckue U XuMUYECKUE
MOJIENI ATOMOB, MOJIEKYJT BEIIECTB U KPUCTAIUIMYECKUX pelieToK. OOBEeMHBIE U IapOCTEP>KHEBBIE MOJIENIN BOIbI, YTIEKUCIIOTO U
CEpPHHUCTOr0 ra3oB, MeTaHa. OOpa3upl TBEPIABIX BELIECTB KPUCTAJUIMUECKOTO CTPOEHUsA. MoJenu KpPUCTAUIMYECKHUX PEIIETOK.
Boga B Tpex arperaTHbIX cOCTOAHMSIX. KOJuleKnusi KpUCTaUIMUECKUX W aMOpP(HBIX BEUIECTB M u3aenuil u3 Hux. Komnekuus
MUHEpaNoB (J1a3ypuT, KOPYHH, XaJIbKONUPUT, (Guarooput, ranut). Kosekuus ropHeIX mnopox (TpaHuT, pas3inyHble (OpMBI
KaJIbI[UTa -MEJI, MpamMop, U3BeCTHSK). KoJekius roprounx uckonaeMbix (HeTh, KAMEHHBIN yTOJIb, CIAHIBI, TOP().
JleMOHCTpallMOHHBIE SKCHepUMEHThl: HaydyHoe HaOmogeHwe W ero onucanue. M3ydenwe crtpoenus muiameHu. CoupToBas
AKCTpaKLMs XJOpo(dUiuia U3 3€JEHBIX JUCThEB pacTeHui. «llepenmBaHue» yriaeKUCIOro ra3a B CTakaH Ha YpPaBHOBEIICHHBIX
Becax. KauecTBeHHas peakuus Ha kuciaopo. KauecTBeHHas peakius Ha yriaeKUCIblil ras.

JIaGoparopHbie OombIThl: PacnpocTpaneHue 3amaxa OJI€KOJIOHA, AYXOB WM J€30/10paHTa Kak npouecc auddysun. Habaronenue
OpOYHOBCKOTO JBM)KEHMSI YAaCTHUYEK YEpHOW Tymud moa MHUKpockonoM. J[uddy3us nepmaHranata kaiausi B JKEJIaTHHE.
OOnapyxeHue >3(UpPHBIX Macel B amelibCHHOBOW KOpouke. l3yueHue rpaHuTra C IMOMOIIBIO YBEJIMYUTENBHOIO CTEKIIA.
Omnpenenenue coaepxaHuss BoAbl B pacTteHHMH. OOHapyXeHHME Macia B CEMEHax IIOJCOJHEYHHKAa M TPELKOro opexa.
OO6HapyxeHue Kpaxmaia B MIIeHnYHOU Myke. B3anmosencTBue ackopOMHOBOM KUCIOTHI ¢ noAoM (omnpezaenenue Buramuda C B
pa3nnuHbIX cokax). [IponyBaHue BBIIBIXa€MOrO BO3JyXa Uepe3 M3BECTKOBYIO Boay. OOHapyKeHHE M3BECTKOBOW BOJbI Cpelu
Pa3IMYHBIX BELIECTB.

Jomartinue onbITel: M3roToBieHne Moenei MoJaeKysl XUMUYECKUX BellecTB U3 miactunuHa. uddysus caxapa B Bojge. OnbIThI
C MyCTOM 3aKpbITOM MIACTUKOBOM OyThUIKOM. OOHApYyKEeHHE KpaxMalia B IPOIYKTaX MUTaHUSs; S0I0KaX.

[TpakTuyeckas padora Ne 1. 3HakoMCTBO ¢ jJabopaTopHbIM 000pynoBaHueM. [IpaBuia TeXHUKH 0€301MaCHOCTH.

ITpakTudeckas padora Ne 2. HaGmrogenue 3a ropsieit cBe4oid. Y cTpoicTBO U paboTa CHUPTOBKH.

['naga II. XvimMus B IIEHTPE HAPOJIHOTO XO3MCTBA. 8 YacoB

OTHOCHUTENbHBIE aTOMHAas M MOJeKyspHas Maccbl. OTHoOcHUTeNbHas aTOMHash Macca 3JeMeHTa. MolekylsapHas macca.
OnpeneneHrue OTHOCHTEIBHOM aTOMHOM MacChl XUMHYECKHX djeMeHToB 1o Tabmuie J[. M. MenaeneeBa. HaxoxmeHue
OTHOCHUTENILHOM MOJIEKYJIAPHOM Macchl 1Mo (opmyse BellecTBa KaK CyMMbl OTHOCHUTENBHBIX aTOMHBIX MAacC, COCTABIISIOIINX
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BEILIECTBO XUMHYECKUX AJIEMEHTOB. MaccoBas JoJisl 3JIEMEHTa B CIOKHOM BeuniecTBe. [IoHSATHE 0 MacCOBOM A0JI€ XUMHUYECKOTO
arieMeHTa (W) B CJIOXHOM BELIECTBE U €€ pacyeT mo ¢opmyie BemiecTBa. Haxoxxnenue Gopmyibl BeliecTBa MO 3HAYCHUAM
MacCOBBIX J0JIed 00pa3yromux ero sjaemMeHToB .Uucrteie BemiecTBa U cMmecu. Yucrteie BemiecTBa. Cmecu. ['eTteporeHHbie U
roMoreHHsie cmecu. ['azoo0pasnbie (BO31yX, NPUPOAHBIN ra3), skujakue (HedTh), TBEpble cMecH (TOPHBIE MOPObI, KyJIUHAPHBIC
CMECH U CHUHTETHYECKHE MOIoIue cpenctsa).O0bemMHas 1ois raza B cMecu. OmnpesneneHue o0beMHON 1o Ta3a (¢) B CMECH.
CoctaB aTMOCc(epHOT0 BO3/yXa U MPUPOAHOro raza. Pacuer oo6bema A0aM raza B cMeCH MO ero oobeMy U HaoOopoT. MaccoBas
J0JI1 BewlecTBa B pacTBope. MaccoBas nons BemectBa (w) B pacTBope. Konuentpauus. PactBoputTens W pacTBOPEHHOE
BeIIeCTBO. PacueT Macchl paCTBOPEHHOIO BEIIECTBA 0 MACCE PACTBOpPAa M MAaCCOBOM JI0JIE paCTBOPEHHOIO BelecTBa. MaccoBas
noiyisa npuMeceid. [loHsiTe 0 4yMCTOM BemecTBE W IpuMecd. MaccoBast 1oJisi nmpuMecud (W) B 00pas3le MCXOJHOrO BEUIECTBA.
OcHOBHOE BemecTBO. Pacuer Macchl OCHOBHOIO BEIIECTBA M0 MACCE BEIIECTBA, COACPIKALIETO ONPEIEICHHYIO MAaCCOBYIO JOJIIO
IIPUMECEN.

JemoncTpauun: Kosekinus pa3inuHbIX BHJIOB MpamMopa W u3fenuii m3 Hero. Cmech pEeYHOro M CaxapHOro MecKka M HUX
paznenenue. Komnekuus Hedtu n HedrenpoaykToB. Komnekmus ObITOBBIX cMecel. [lnarpamma coctaBa aTMOC(EPHOTO BO3AyXa.
Jnarpamma cocraBa npupoaHoro rasa. Komiekuus « MuHepasbsl 1 TOpHbIE TOPOIBLY.

Jomariaue onbIThl: M3ydeHne coctaBa HEKOTOPHIX OBITOBBIX U (hapMaIleBTUUYECKUX IMPENapaToB, COAEPKALIUX OMPEIEICHHYIO
JTOJIFO TIPUMECEH.

[Ipaktuueckas padora Ne 3. [IpuroroBnenue pacTBopa ¢ 3aJJaHHON MacCOBOM JJ0JIel PaCTBOPEHHOTO BEIECTBA.

['naga III. SABnenusi, npoucxossiiue ¢ BerecTBaMu. 8 4acoB

Paznenenue cmeceii. CriocoObl pa3zesieHus cMeceid M O4KrCTKa BelecTB. HekoTopele nmpocTeiiime criocoObl pa3iesieHus] CMECeil:
MpOCEUBaHUE, PA3CIICHUE CMECEH MOPOIIKOB Kelie3a U Cepbl, OTCTaMBAHKE, NEKAHTAlUs, LICHTPU(PYTUPOBAHKE, pa3/ICIICHUE C
MOMOILBIO JCUTEIBLHON BOPOHKH, (QuibTpoBanue. OunbTpoBaHue B jabopaTopuu, ObITY M Ha mpou3BoicTBe. [loHsiTHe O
¢unpTpare. Ancopbuus. Ilonstue o6 amcopOuum U aacopOeHTax. AKTUBUPOBAHHBIA Yroyib Kak BaXHEWIIUH aJcoOpOEHT.
YerpolictBo npotuBorasa. Juctuiuisuus, wid neperonka. Juctuisiius (meperoHka) Kak Mpolecc BBIACICHUS BELIECTBA U3
KUAKON cmecH. JuctuinpoBanHas Boja U obnactu ee npuMeHenus. Kpucrannuzauusa unu BeinapuBanue. Kpucramnuzamnus u
BbINIApUBaHUE B JlabopaTopuu (KpucTauin3atopbl U (apdopoBble YallKu Ui BhIMapuBaHusi) v npupone. Ileperonka Hedtu.
Hedrenponykrsl. dpakinrioHHast MeperoHka XUJIKOTO BO3AyXa. XUMUYECKUE PEAKIUU. Y CIIOBUS MPOTEKAHMS U TPEKPAIICHUS
XUMHUYECKUX peakuuil. XMMUYECKUE PEAaKUUH KaK MPOLECC MPEBPAIIEHUs] OJHUX BELIECTB B APYrue€. Y CIOBUS NMPOTEKAHUS U

16



npeKpameHus: xumudeckux peakuuil. ConpukocHOBeHHE (KOHTAKT) BellecTB, HarpeBanue. Karamuzarop. Wuruburop.
VYnpasnenne peakuusiMu ropenus. [Ipu3Haku XuMHuYecKUX peakuuid. [IpU3HaKM XMMHUYECKMX pEaKUHii: U3MEHEHUE IIBETA,
oOpa3oBaHME OCajKa, paCTBOPEHUE MOJYYEHHOTO OCajKa, BBbIJCJICHHE ra3a, MOsBJICHUE 3arlaxa, BBbIJCICHUE WM TMOTJIONICHHUE
TETUIOTHI.

Hemonctpanun: ©unptp [lloTTa. Boponka broxHepa. YcraHoBka jyuisi GUIBTPOBAaHMS 10 BaKyyMoM. PecnimpaTopHble Macku U
MapJieBble moBs3Ku. [IpotuBoras u ero yctpoiictBo. Komnekuus «HedTs 1 HEPTEIPOTyKTH».

JIeMOHCTpallMOHHBIE SKCIIEPUMEHTHI: Pa3znenenne cMecu mopoika cepsl U KeJIE3HbIX ONUIIOK. Pa3znenenne cmecu nmopouka cepsl
u necka. Pazgenenue cMecu BOABI M PACTUTEIIBHOIO Macila C MOMOIIBIO JEIUTEIbHON BOPOHKU. [lomydeHne TuCTUIIIMPOBaHHON
BOJIbI C ITOMOILIBIO JIJAOOPATOPHOU YCTAHOBKH /ISl IEPETOHKH KUAKOCTEH. Pa3fnenenre cMecu nepManrasaTa u IMXpomara Kajius
Ccoco0OM KpHUCTaJM3auu. B3anMoaeicTBre Kene3HblX ONWIOK M MOPOIIKa cepbl Npu HarpeBaHuu. lloydeHue yriieKucioro
ra3a B3auMOJICMCTBMEM MpamMopa ¢ KHCIOTOW U 0OHApyKEHUE €ro ¢ MOMOILBIO H3BECTKOBOM BOJIbl. KaTanutuueckoe paznoxxeHue
nepokcuaa Bojaopona (karanuzatop -mauokcuja mapranma (IV)). OOHapyxkeHue pacTBOpa IIEJIOYH C MOMOIIbI HHIUKATOpA.
B3auMmopeiicTBue pacTBOpa TIepMaHraHaTa Kalldd M pacTBopa JuXpomaTa Kajius C pacTBOPOM Cyjib(puTa HATpUS.
B3auMozeiicTBue pactBopa mepMaHraHara Kajiusi ¢ aCKOpOMHOBOW KHCJIOTOM. B3aumopeicTBue Xiopuaa Keje3a C JKENTOu
KPOBSIHOM COJIbIO M TUAPOKCUAOM HaTpusl. Bzaumoericteue ruapokcuaa xenesa (1) ¢ pactBopom COJISTHON KHUCIOTHI.
JlabopaTopHbie OMBITHI: AcOpOLIMS KYKYpPY3HBIMH TajJOYKaMH MapOB MaxXy4ux BemIecTB. M3ydeHue ycTpoucTBa 3aKUTajKd U
MIJIAMEHH.

HomaiHue onbIThl: Paznenenue cMecu Cyxoro MoJIOKa M pe4Horo necka. OTcranBaHue B3BECH MOPOIIKA JUJIS YACTKH MTOCY/IbI B
BOJIE U €€ JIeKaHTalus. AJcopOLurs aKTUBUPOBAHHBIM YIJEM KpacsIIMX BEIIECTB MENCcU-Koibl. PacTBopeHue B Boae TabJIETKH
acnupuHa YIICA. [IpuroroBneHue M3BECTKOBOM BOJbI M ombIThl ¢ Hell. M3yuenue coctaBa CMC. Ilpaktuueckas padorta Ned.
BripaiuBanue KpUCTAJJIOB COJTM (JIOMAIIHUM SKCIIEPUMEHT).

ITpakTuyeckas padora Ne 5. Ounctka noBapeHHoi conu. [Ipaktudeckast padota Ne 6. M3ydenue npoiiecca KOppo3uu kelesa.
I'naa [V. ATOMBI XUMUYECKHUX DJIEMEHTOB.D YaCOB.

VYyenunueckas kKoHpepeHuus. «Bpraatonmecs: pyccKue YYeHbIE ~-XUMUKI.

Konkypc cooOuienuit yuanuxcs. «Moe Jq100MMOe XMMHUYECKOE BEIIECTBO» (OTKpbITHE, MOJydeHHe W 3HadeHue). KoHkypc
YYEHUYECKUX NPOEKTOB. KOHKYpC MOCBAIIEH NU3YYEHUIO XUMUYECKUX PEAKIUN.

['naBa V.Xwumus B ObITy. 6 4acoB
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O3HaKOMIJICHHE C BUJaaMH OBITOBBIX XUMHUKATOB. M CIIoIp30BaHNe XUMHUYSCKHUX MaTCpUAJIOB IJII pCMOHTA KBAPTHP.
PaBHOBI/II[HOCTI/I MOIOIIIUX CPCACTB. Bnusnaue BPCOHBIX q)aKTOpOB Ha 3}76HYIO OMaJIb. BGIHCCTBa, HCIIOJIB3YCMBIC I
OKpalmrBaHW:A BOJIOC, A€3010PAaHTOB 1 KOCMCTHUYCCKHUX CPCACTB. COBpeMeHHBIC JIaKH.

Cnuuku. Vctopust n300peTeHust CiyeK.

bymara. Ot neprameHnTa 1 MENKOBBIX KHUT A0 HAIIUX JHEW.

Crexno. 13 ucropuu crexnoaenus. Buasl 1ekopatuBHOM 00pabOTKU CTEKIIA.
Kepamuka. Buast kepamuku. Mctopus dapdopa.

baszoevle nonsmus. nereprentsl, TuapoduibHas U ruapodoOHas yactu [TIAB, ontryeckue oroenuBaresu, napproMmepHast
100aBKa.

baszosvie VMEHU:l. pacmmprBKa MCKAYHAapPOIHbIX CHMBOJIOB, 0603Ha‘{aI-OHIHX YCJIOBHA 110 YXO4Y 3a TCKCTUJIbHBIMHA U3ICIINSAMU,
OKCIICPTH3A 3Y6H0ﬁ ITaCThI ((BJ'IGHI['EI'MCI[)), YUCTAIICTO ITOPOIIKA «KOM@T», YUCTAIICTO CPpEACTBA «OKHOJIBY.

Jlemoncmpayus: oOpasiibl CpeCTB yXoa 3a 3y0amu, IeKOPATUBHON KOCMETHKH.
o Ilpakmuueckas paboma . Bvigeoenue namen poicaguuHbl, YepHUIL, HCUPA.

I'masa VI. Xumus gekapcts. 3 yaca

JlekapcTBa U 761 B APEBHOCTH. AHTUOMOTHKHU M CHJILHOACHCTBYIOININE JICKAPCTBEHHBIC Mpenaparhl. Kitaccudukaiys u ciekTp
JICHCTBYS HAa OpTraHU3M YeJloBeKa. ACIIUPHUH: 3a U MPpoTuB. MccnenoBanue IeKapCTBEHHBIX TTPEenapaToB (aHTHUACTIPECCAHTHI).
[Tonsitue o puroTepanumu.

ba3zoesvie nonamus: nekapCcTBEHHbIN NIpenapar, aHTHOMOTHUKH; aHTUACIPECCAHTHI U UX BIUSHUE HA OPTaHU3M YEJIOBEKa;
J03UPOBKA, MOKa3aHUs, IPOTUBONOKA3aHUs, KaueCTBEHHAs peakius, npodunakruka rpunmna u OP3.

baszosble YMerusA: IKCIICPUMCHTAJIbHO OIIPCACIIATh KA4eCTBEHHBIN COCTAaB CCOAaTHBHBIX ITPCIIapaToOB.

Jemoncmpayuu: 06pa3ipl JEKapCTBEHHBIX MPENapaToB, B TOM YHCIIC CUIILHOICUCTBYIOMNX U CETATHBHBIX.
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° Hpakmuuecmﬂ pa60ma . Uccneoosanue JEeKapCnieerHblX npenapamoes MemoooM «NSAMHAY (8}Z3K00mb).

8 kiacc (34 yacoB, 1 yac B Hee110).
BeeneHue.
[Ipenmer xumMuu. MeToabpl MO3HAHWS B XUMHM: HAONIOJEHUE, SKCIEPUMEHT, MOJeIupoBaHue. VCTOYHUKM XUMHYECKOU
nHpopMaIuu, ee MoJyYeHHUE, aHAJIU3 U MPEJICTABICHUE €ro pe3ysbTaToB. [IoHATHE O XMMHMUYECKOM 3JeMeHTe U (dopmax ero
CYILIECTBOBAaHMS: CBOOOHBIX aTOMaX, MPOCTHIX U CIOXKHBIX BerlecTBax. [IpeBpaiienus BemiecTB. OTInuMe XUMUYECKUX PEaKIUui
oT (u3nueckux siBleHU. Ponap Xumuu B XU3HM uenoBeka. Xemodunusa U xemodoOus. Kparkue cBeneHuss U3 HUCTOPUU
BO3HMKHOBEHHUS W Pa3BUTHUs XUMUU. POJIb OTEUECTBEHHBIX YYEHBIX B CTAHOBJICHUU XMMHUYECKOW Hayku -pabotel M. B.
JlomoHocoBa, A. M. bytneposa, /. 1. MenneneeBa. XuMuueckasi CHMBOJIMKA. 3HAKH XMMUYECKUX AJIEMEHTOB U MPOUCXOXKICHUE
ux HaszBaHuil. Xumudeckue (opmynbl. Muaekcsl u koddduimentsl. OTHOCUTETBHBIE aTOMHAs M MOJICKYJSIpHAsT MacChl.
[IpoBeneHne pacyeToB MacCOBOM JTOJIM XUMUYECKOTO 2JIEMEHTa B BEIIECTBE Ha OCHOBE ero (opmynbl. [lepuoanueckas cucrema
xumudeckux 35eMenToB Jl. V. MenneneeBa, ee CTpyKTypa: Malible U OOJIBIINUE TTEPUOIbI, TPYIINBI U TIOATPYIITIHI.
[lepuonnueckas cuctema Kak CrpaBOYHOE 1OcoOue sl TOTYyUEHUS CBEICHUM O XUMUYECKUX DJIEMEHTaX.
Hemounctpanuu. 1. Mogenu (mapoctepskHeBbie U CTroapta -bpurieba) pa3nmuyHbIX MPOCTHIX U CIOKHBIX BeecTB. 2. Komnekius
CTEKJSIHHOM XMMHUYECKOW mocyapl. 3. Kosmekius MarepuasioB W U3AEIUK U3 HUX Ha OCHOBE amoMuHusA. 4.B3ammopnerictBue
Mpamopa ¢ KUCIOTOW U TOMYTHEHUE U3BECTKOBOM BO/IBI.
JlabopaTtopHbie onbIThl. 1. CpaBHEHHE CBOMCTB TBEPIBIX KPUCTAIUIMYECKUX BEIIECTB M PacTBOPOB. 2. CpaBHEHUE CKOPOCTH
HCIIApEHUS BObI, OJEKOJIOHA U ATUJIOBOTO CIIUPTa ¢ (PUIBTPOBATILHON Oymaru.
Tema 1. 3HaKOMCTBO ¢ J1a00PATOPHBIM 000pYyIO0BaHUEM. | Yac
ATOMBI Kak ¢opMa CyIIECTBOBAHHS XUMHUYECKUX 3JeMeHTOB. OCHOBHBIE CBEJCHHS O CTPOCHHHM aTOMOB. JlokaszaTenbcTBa
CIOXKHOCTH cTpoeHus: aromoB. OnbiTel Pe3epdopaa. [lnmanerapuas monens ctpoenus aroma. CocTaB aTOMHBIX sIIEp: MPOTOHBI,
HeuTpoHbl. OTHOCUTEbHAST aTOMHAas Macca. B3auMOCBS3b MOHATHH «IIPOTOH», «HEUTPOHY», «OTHOCUTENIbHAS aTOMHAs Maccay.
N3meHenue dncia MpOTOHOB B sApe aroMa —OOpa30BaHHE HOBBIX XMMHUYECKUX 3JEMEHTOB. V3MeHeHHe uucia HEUTPOHOB B
anpe atoma — oOpa3oBaHue u30TONMOB. COBpPEMEHHOE OIpEACICHUE TOHATHS «XUMUYECKUNA dIeMeHT». M30Tombl Kak
Pa3HOBUHOCTH aTOMOB OJTHOTO XMMHUYECKOTO 3JIEMEHTa. JNEKTPOHbl. CTpOEHHE 3IEKTPOHHBIX YPOBHEH aTOMOB XHMHUYECKHUX
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AJIEMEHTOB MaibIX MepuofoB. [IoHATHE O 3aBEpIIEHHOM »JJIEKTPOHHOM YypoBHe. llepuoanueckas cucTeEMa XHUMHYECKHX
sanemeHToB [[. V1. MenneneeBa u cTpoeHne aTroMoB —(U3UUYECKUN CMBICI MOPSIAKOBOTO HOMEpa 3JIEMEHTa, HOMEpA TPYIIIIbI,
HOMepa nepuoaa. M3MeHeHue uucna 3JIEKTPOHOB HA BHEIIHEM 3JIEKTPOHHOM YpPOBHE aTOMa XHMHYECKOTIO SJEMEHTa —
o0pa3oBaHNE MOJIOKUTEIbHBIX U OTPHUIATEIbHBIX HOHOB. MOHBI, 00pa3oBaHHbIE aTOMaMU METAJIOB U HeMeTauioB. [IpuyuHb
U3MEHEHHSI METAJUIMYECKUX U HEMETATMYECKUX CBOWMCTB B mepuogax W rpymnmnax. OOpazoBaHue OMHAPHBIX COEIMHEHUHU.
[Tonatre 06 nmoHHOU cBsi3u. CxeMbl 00pa30BaHUSI MOHHOM CBs3U. B3auMoJelCTBUE aTOMOB 3JIEMEHTOB -HEMETAJUIOB MEXKIY
coboif —o0Opa3oBaHue JABYXaTOMHBIX MOJIEKYJ MPOCTHIX BeliecTB. KoBajleHTHast HEMOJIsIpHAsE XUMUYECKAs CBSI3b. DJIEKTPOHHbIC
U CTPYKTypHBIE (hopMyJibl. BzauMoelicTBre aTOMOB HEMETAIIIIOB MEXKy OO0 —O00pa3oBaHue OMHAPHBIX COCTUHEHUI
HEMETAIJIOB. DJIEKTPOOTPULIATENBHOCTh. KoBasieHTHass mnossipHas CBs3b. [[OHATHE O BallCHTHOCTM KAaK CBOWMCTBE AaTOMOB
00pa30BBIBaTh KOBAJIEHTHbIE XUMUYecKkue cBsi3u. CoctaBieHue GopMys OMHApHBIX COCAMHEHUN 1O BajleHTHOCTU. HaxoxkaeHue
BAJICHTHOCTH 1O (opmysie OuHApHOro coeAuHeHus. B3auMopeiicTBME aTOMOB METAUIOB Mexay coOoi oOpa3zoBaHHe
METaUNIMYECKUX KpuctaiuioB. [loHsitne 0 Merayummueckou cBsi3u. JleMoHcTpammu. Mojenn aToOMOB XMMHUYECKHX 3JIEMEHTOB.
[lepuonuueckas cucrema xumuueckux sinemeHToB J[. . MenzaeneeBa (paznudyabie Gopmbi).

JlabopaTopHble ombIThl. 3. MojaenupoBaHue TPHUHIMNA JEHCTBUS CKaHUPYIOIIETO MUKpockomna. 4. M3rortoBinenue mojeneit
MOJIEKYJI OMHAPHBIX coequHEeHUN. 5. 3roToBIeHNEe MOIEH, WIITIOCTPUPYIOIIEH CBONCTBA METAJUTMUECKOM CBSI3U.

Tema 2. ITpocThie BeliecTBa. 6 4acoB

[TomoxeHnne MertayuioB U HeMeTauioB B llepuoanueckoit cucreme xumuueckux aneMeHToB [[. M. MenneneeBa. Baxueinmue
MPOCThIE BEIIECTBA —MeETAIIBI (JKeJe30, aJIOMUHUN, KaJIbIMH, MarHui, HaTtpui, kanmii). OOmue Qu3nueckue CBOWCTBA
MeTaJIoB. BaxHelne npocThie BEIeCTBa -HeMeTallbl, 00pa30BaHHbIE aTOMaMH KHCJIOpOa, BOJAOPOAa, a30Ta, cephl, hocdopa,
yriepoaa. Monekysibl MOpOCThIX BEIIECTB -HEMETAUIOB —BOJOPOAA, KHUCIOPOJa, a30Ta, TajloreHoB. (OTHOCUTENbHas
MoJiekyJsipHas Macca. CrocoOHOCTh aTOMOB XHMHMUYECKHUX D3JIEMEHTOB K OOpa30BaHUIO HECKOJBKUX IMPOCTHIX BEIIECTB —
aJUIOTpONHs. AJIIOTPOIHbIE MoaudUKauu Kuciopoaa, (ocdopa, osoBa. MeTtauinueckue M HEMETAJIMYECKUE CBOMCTBA
MPOCThIX BemIeCTB. OTHOCUTENBHOCTh 3TOrO MoHATUA. Hucino ABoragpo. KommuectBo BemiectBa. Monbs. MomsgpHasi macca.
Monsipabiii 00beM Ta3000pa3HbIX BellecTB. KpaTHble eTUHUIIBI U3MEPEHUSI KOJUYECTBA BEIIECTBA —MUJUTUMOJIb U KUJIOMOJIb,
MUWITUMOJISIpHAS U KUJIOMOJISIpPHAsT MacChl BEIECTBA, MUJUTUMOJISIPHBIM M KUJIOMOJISIPHBIM OOBEMBI Ta3000pa3HBIX BEIIECTB.
Pacuetsl ¢ ucmonbp3oBaHWEM TMOHSATUN «KOJWYECTBO BEIIECTBA», «MOJSIPHAST Maccay, «MOJISIPHBI OO0BEM Ta30B», «UHCIIO
ABoraapoy.
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Jemonctpanuu. [Tomyuenne o3ona. OOpasibl O€7I0T0 M ceporo oJjioBa, 6eiaoro u kpacHoro ¢ocdopa. Hekoropsie MeTaisl u
HEMETAJLJIbI C KOJIMYECTBOM BeliecTBa 1 MoJib. MoJsipHBIil 00beM ra3000pa3HbIX BEIIECCTB.

JlaGopatopHble OnbITHL. 6. O3HaKOMIIEHHE C KOJUIEKIIHEH MeTasl10B.7.O3HaKOMIICHHE ¢ KOJUICKIIMEH HEMETAJIJIOB.

Tema 3. CoeTMHEHUS XUMHYECKHUX DIIEMEHTOB . 8§ 4acoB

Crenenb okuciieHusi. CpaBHEHHME CTEIEHM OKHUCICHHMS M BaJE€HTHOCTH. OmpeseNeHHE CTEIECHM OKHCICHHUS JJIEMEHTOB B
OounHapHbIX coequHeHusx. CocTtaBieHue Gopmysa OMHAPHBIX COSAMHEHUH, OONMi cCroco0 WX Ha3BaHWW. bUHApHBIE COCMTMHEHUS
METAJIJIOB U HEMETAJUIOB: OKCHUJIbI, XJIOPUALI, cylbpuasl u np. CoctaBienue ux ¢opmyi. buHapHble COeIMHEHUS] HEMETAIIIIOB:
OKCHJbI, JIETYyYHME€ BOJOPOJHBIE COCIUHEHHUS, UX COCTaB W Ha3BaHus. lIpencraBuTenu OKCHUIOB: BOJAA, YIVIEKUCIBIN Tras,
HeraiieHass u3BecTb. lIpeacTaBurenu JaeTyunx BOAOPOIAHBIX COCAMHEHUMN: XJIOPOBOAOPOA M amMMuak. OCHOBaHMsI, UX COCTaB U
Ha3BaHMs. PacTBopuMOCTh OCHOBaHUM B Boje. [IpeacTaBurenu imenoyeit: TUAPOKCUILI HATPUS, Kayusl U Kanblus. [lonsatue o0
WHJIUKATOpaX U KAYECTBEHHBIX peakiusax. Kucnotel, ux coctaB u Ha3zBaHus. Kmaccudukanus kucnor. [IpeacraButenn KUCIOT:
cepHas, coisisiHas, azoTHas. [lonsTue o mkane kuciaotHoctw (mkana pH). M3meHenue okxpacku uHAMKATOpoB. Colu Kak
MPOM3BOJIHBIC KUCIIOT U OCHOBAHUM, MX COCTaB M Ha3BaHMs. PacTBopuMOCTh coseid B Bojie. [IpeactaBurenu conei: Xaopu
HaTpusi, kapOoHaT u docdar kaneiya. AMopHBIE U KPUCTALIMYECKUE BellecTBA. MeKMOIEKYISIPHbIE B3aUMOICHCTBUS. THIIBI
KPUCTAJTMYECKUX PEIIETOK. 3aBUCUMOCTb CBOMCTB BEIIECTB OT THUIIOB KPUCTAUIMYECKUX pelIeTOK. UHCThIE BEIIECTBA U CMECH.
[Ipumepsl )KUIKKUX, TBEPIBIX U Ta3000pa3HbIX cMeceil. CBOMCTBa YHCTHIX BellecTB U cmeced. Mx coctaB. MaccoBast 1 00beMHast
JIOJIM KOMIIOHEHTA CMECH. PacueThl, CBSI3aHHBIC C MCIOJb30BAHUEM MOHITHS «JIOJISD».

Jemonctparuu. O6pasiibl OKCHUJIOB, KUCIOT, OCHOBAaHUH U coJiei. MoJienn KpUCTANIMUECKUX PEIISTOK XJIOPUIa HaTpHsl, aiMa3a,
okcuna yriepoaa (IV). KucioTHo -1ieinouHble MHIUKATOPHI, U3MEHEHHE WX OKPAcCKH B PA3JIMUHBIX Cpeaax. YHHUBEpCaIbHbIN
VMHJAKATOP U U3MEHEHUE €r0 OKPACKHU B pa3imnuHbIX cpenax. [lkama pH.

JlaGopatopHbie oOmbITEL. 8. (O3HaKOMJIEHHE C KOJUIEKIMel okcumoB. 9. (O3HakoMmJeHHWE CO cBoWcTBamMu ammuaka. 10.
KauectBennas peakuusa Ha yriaekucibid ra3. 11. Onpenenenue pH pacTBopoB KHCIOTHI, EN04YM U BoAbl. 12. Onpenenenue pH
JUMOHHOTO M SI0JIOUHOT'O COKOB Ha cpese miojoB. 13. O3HakomieHue ¢ kosuiekiuen cone. 14. O3HakomiIeHUE ¢ KOJUICKIUEen
BEIIECTB C PA3HBIM TUIIOM KPUCTAIMUECKON pemieTKu. M3roToBieHne Moene KpUCTATUIMYECKUX pemeTok. 15. O3HakomieHue
¢ 00pasIoM rOpHOI OPOJIBI.

Tema 4. MI3MeHEHMS, TPOUCXOISIINE C BEIIECTBAMH. 4 yaca
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[loHaTHE SBIIEHMI, CBA3AHHBIX C W3MEHCHUSIMHU, MPOUCXOJSIIIMMU C BEHIECTBOM. SBIICHHS, CBS3aHHbBIE C H3MEHEHUEM
KPUCTAJNIMYECKOTO CTPOCHHMS BEIIECTBA MPHU MOCTOSIHHOM €ro cocTaBe, -(u3ndeckue siBjieHus. Ou3nueckue siBJICHUS B XUMUHU!
TUCTWIUTSALINS, KPUCTAIU3AlMsI, BbIapUBAaHUE M BO3TOHKA BEIECTB, (PWIBTpOBAHWE U IeHTpUdyrupoBaHue. SBieHus,
CBSI3aHHbBIE C N3MEHEHUEM COCTaBa BEILIECTBA, —XUMHUUYECKUE peakiuu. [[pu3Haky v yciaoBUs NPOTEKaHUS XUMHUYECKUX PEAKIUN.
Brienenue TemioTel U cBeTa —peakiuu ropeHus. [lonstue 00 5K30 ¥ I3HAOTEPMHUUECKUX PEAKIUAX. 3AKOH COXPAHEHHUSI MACCHI
BEIIIECTB. XMMHUUYECKHE ypaBHEHHUs. 3HAUYCHHE WMHIEKCOB M Kod(duimenToB. CoCTaBICHUE YpaBHCHUNH XUMHUYECKUX PEAKITHM.
PacueTsl Mo XMMUYECKUM ypaBHEHUsIM. PelieHue 3a/1ad Ha Hax0XkJACHUE KOJIMYECTBA, MACChl WJIM 00beMa MPOAYyKTa Peakiuu 1Mo
KOJIMYECTBY, Macce WM 00beMY UCXOJHOTO BellecTBa. PacyeThl ¢ MCIIOIB30BAHUEM MOHATHS «JI0JIsD», KOTJa UCXOJHOE BEIIECTBO
JAHO B BUJIE PACTBOPA C 3aJaHHON MaCcCOBOM JOJIEW PACTBOPEHHOIO BEIIECTBA WJIM COJIECPKUT ONMPEACICHHYIO OO NPUMECEH.
Peakunm pasnoxenuns. [IpencraBineHue 0 CKOPOCTH XUMHUYECKHUX peakuni. Katammzaropel. @epMeHTsl. Peaknum coeauHeHus.
Kartanutuyeckne u HeKaTaIUTUYECKUE peakiMi, oOpaTuMble U HeoOpaTUMbIe peakiuu. Peakiuu 3amernenus. Psg akTHBHOCTH
METaJIOB, €r0 MCIOJIb30BAHUE JJISI MPOTHO3UPOBAHMS BO3MOKHOCTH MPOTEKAHUSIPEAKIIMA MEKIY METAUIAMU U KUCIIOTaMH,
peakiMii BBITECHEHMS] OJIHUX METaNIOB W3 PAaCTBOPOB HX COJIeW JpyruMu Merauiamu. Peakuun oOmeHa. Peakiun
HeUTpanu3anuu. YCIOBUS MPOTEKaHHWs peakiuii oOMEeHa B pacTBOpax M0 KOHIA. THIBI XUMUYECKUX PEaKIMil Ha TMpumepe
CBOWMCTB BOZbl. Peakums pasnoKeHuss —IJIEKTPOian3 BOAbl. Peakuum coeauHEeHUsT —B3aUMOJCHUCTBUE BOJbI C OKCHIAMU
METAJUIOB U HEMETAJUIOB. Y CJIOBHE B3aMMOJICVCTBHUS OKCUIOB METAJUIOB M HEMETAUIOB C BOAOM. lIOHATHE «THUAPOKCHUIBDY.
Peakiuu 3amerniienrs —B3auMoICHCTBHUE BOJIBI C MeTaJTIaMu. Peakinu oOMeHa —THIPOIIU3 BEIIECTB.

Hemonctpanuu. [Ipumepsl dusnueckux siBICHUM: a) TiaBieHue napaduHa; 0) BO3rOHKAa MOJA WM OCH30MHON KHUCIOTHI; B)
pacTBOPEHUE OKpalIeHHBbIX coyieil; T) nuddy3us TYyMUCTHIX BEIIECTB C TOpsled JIaMnouyku HakanuBaHus. [Ipumepsl
XUMUYECKUX SIBJICHUMN:

a) ropenue Maruusi, pocdopa;

0) B3auMOJICHCTBHE COJISTHON KUCIIOTHI C MPaMOPOM WIJIH MEJIOM; B) mosryueHue ruapokcuaa meau (11);

') paCTBOPEHHE MOJYYEHHOTO THAPOKCHIA B KUCIIOTAX;

n) B3aumoperctBue okcuaa meau (I11) ¢ cepHoil KucaoToON Npyu HarpeBaHUu;

€) pa3JIoKEeHHE TIEpMaHTaHaTa KaJus;

) pasyioKeHNe MEPOKCHIa BOJOPO/Ia C MTOMOIIBIO TUOKCHIa MapraHila ¥ KaTajaa3bl KapTo(]es uiu MOPKOBH;

3) B3aUMOJICUCTBUE pa30aBICHHBIX KUCIOT C METaJUTAMH.
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JlaGopaTopHbie onbIThl. 16. [IpokanuBanue Menu B IjlaMeHU cUpToBKU. 17. 3aMenienue meau B pactBope xjiopuaa meau (II)
KEJIE30M.

Tema 5. Xumus B ObITY. 6 4acoB

O3HakOMIIEHHE C BUJIaMH ObITOBBIX XUMHUKATOB. VcroNb30BaHNEe XUMUUECKUX MATEPUAIIOB Il PEMOHTA KBapTHP.
Pa3HoBUAHOCTH MOIOLIUX CpeACTB. Brnusinue BpeaHbix (hakTopoB Ha 3yOHYIO SMaib. BelecTBa, uCnoyib3yeMblie s
OKpalIuBaHUs BOJIOC, JIE30/I0PAHTOB U KOCMETHYECKUX cpelicTB. COBpEMEHHbIE JIAKHU.

Cnuuku. Mctopust n300peTeHust Climyek.

Bymara. Ot nepramenTa 1 MENKOBBIX KHUT J0 HAIIUX JHEH.

Crexno. 13 ucropuu crexnoaenus. Buasl n1ekopatuBHOM 00pabOTKU CTEKIIA.

Kepamuka. Bunsr kepamuku. Uctopust papdopa.

bazosvie nonamus: nereprentsl, ruapoduibHas u ruapodoOHas yactu [IAB, ontudeckue oroenuBarenu, napdromMepHas
nobaBka.

ba3zosvie ymenus: pacmmdpoBka MEXTyHAPOIHBIX CUMBOJIOB, 0003HAYAIOIINX YCIOBUS 110 YXOAY 32 TEKCTHJILHBIMU U3JICTUSIMU;
sKcTiepTr3a 3yOHOoM nmacThl «biaeHa-a-mMeny, ynctsiero nopoiika «Komery, yuctsmiero cpencrsa « OKHOIbY.

Jlemoncmpayus: oOpasiibl CpeCTB yXoa 3a 3y0amu, IeKOPATUBHON KOCMETHKH.

IIpakmuueckas paboma. BviseOenue nsamen pacasuunsvl, 4epHU, HCupa.

Tema 6. Xumus siekapcTB. 3 yaca

JlexapcTBa u si7ibl B IPEBHOCTH. AHTHOUOTHUKU U CUIILHOJICHCTBYIOIINE JIEKAPCTBEHHbIE Tipenapathl. Kiaccudukaius u ciexTp
NEeUCTBUS HA OpTaHU3M YeJloBeKa. ACIIUPHUH: 3a U MPOTUB. VccienoBanue JekapCTBEHHBIX MPENapaToB (aHTUACTIPECCAHTHI).
[lonsiTue o puroTepanumu.

bazosvle nonsamus: nekapCcTBEHHBIN NpenapaT, aHTUOMOTUKY;, aHTUACTPECCAHThI M UX BJIMSHUE Ha OPTaHU3M UYEJIOBEKA;
J03UPOBKA, MOKa3aHus, MPOTUBOIIOKA3aHUsI, KAYeCTBEHHAs peakius, mpodunaktrka rpunmna u OP3.

bazosvie ymenus: 3xCIEPUMEHTATIBHO ONPEECTATh KAUYECTBEHHBIN COCTAB CEIATUBHBIX MPEMapaToB.

Jlemoncmpayuu: o0pa3iibl JEKaApCTBEHHBIX MPENapaToB, B TOM YHUCIIE CUJIBHOJICUCTBYIOIIUX U CEaTUBHBIX.

IIpakmuueckas paboma. HUccrnedosanue 1ekapcmeeHHbIX NPenapamos Memooom «NAmHa» (8s3K0CHb).

Tema 7. PactBopenue. PacTBopbl. CBOMCTBA pACTBOPOB 3JIEKTPOJIUTOB. 5 4YaCOB
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PactBopenue kak Qusuko-xumudeckuid mpornecc. [loHstue o ruaparax W Kpucramioruapartax. PactBopumocts. Kpusbie
PacTBOPUMOCTH KaK MO/JIENb 3aBUCUMOCTH PACTBOPUMOCTH TBEPABIX BEIIECTB OT TeMIIepaTyphbl. HachlllleHHbIEC, HEHACHIILICHHBIE U
NEPECHIIEHHBIE PACTBOPHL. 3HAYEHHE PACTBOPOB ISl MPUPOABI U CEIbCKOro Xoa3siiicTBa. [loHsTHE 00 3IEKTPONMTHUECKON
OUCCOLMALMKU. DJIEKTPOJUTHI U HE 3JIEKTPOJUTHI. MEXaHW3M IHCCOLMALMN 3JIEKTPOJIUTOB C PA3JIMYHBIM XAPAKTEPOM CBSI3H.
Crenenb dnekTpondTUYecKOM gucconmanuu. CunbHble #  cladble  AJeKTpoJUThl. (OCHOBHBIE —TOJIOXKEHUS TEOpUU
AIEKTPOTUTHICCKON auccormanuu. oHHbie ypaBHEHUS peaknuii. Peakiuun oOmena, uaymue 1o koHmna. Kinaccudukaims HOHOB
u ux cpoiictBa. Kucnortel, ux kmaccudukanus. Juccoumanusi KUCIOT M UX CBOMCTBA B CBETE TEOPUHU AIICKTPOJIUTHUYECKON
aucconuannv. MoJsieKynsipHbIE 1 MOHHBIE YPAaBHEHHS peakiui. B3anMoJeiCTBUE KHUCIOT ¢ METaulaMU. DJIEKTPOXUMHUYECKUN
A1 HAPSDKEHUH METauIoOB. B3anmMoAeHCTBHE KUCIOT C OKCUJIaMU METAJUIOB. B3anMoneicTBUE KUCIOT C OCHOBAaHUAMU —
peakius HelTpanu3anuu. BauMopencTBie KUCIoT ¢ coyisiMu. Mcnoib3oBaHue TabJMIbl paCTBOPUMOCTH JJISI XapaKTePUCTUKU
XUMUYECKUX CBOUCTB KuCIOT. OcHOBaHus, uX Kiaccuukanus. Juccoumarus OCHOBAaHMN M UX CBOMCTBA B CBETE€ TEOPUU
ANEKTPOJIUTUYECKON auccounannu. B3auMoneicTBue ocHOBaHUM ¢ coysiMU. VMcnosb3oBaHue TaOMWIBI PaCTBOPUMOCTH JUIS
XapaKTEpUCTUKN XUMHAYECKUX CBOMCTB OCHOBaHU. B3anmoielicTBrE 1Ie04eil ¢ okcuaaMu HemeTamuioB. Conu, uX Juccounaus
U CBOWMCTBA B CBETE TCOPUM DJICKTPOJUTHYSCKOM aHMcconuaiuu. B3anMosmelcTBhe coyiell ¢ MeTaaiamMu, OCOOCHHOCTH JTHX
peakuumii. B3zaumopeiictBue coseit ¢ comsimu. Mcnonb3oBaHue TaOMHIBI PACTBOPUMOCTH JIJISI XaPAaKTEPUCTUKU XUMHUYECKUX
CBOMCTB coueil. OO0oOIIeHrne cBeleHuid 00 OKCHAax, WX KiIacCU(UKAIMU M CBOMCTBaxX. [ eHeTWyeckue psapl MeTaia H
HeMeTauia. ['eHeTudeckasi CBsi3b MEXKY KilacCaMHd HEOPraHW4YeCKuX BemiecTB. OKHUCIUTEIbHO-BOCCTAHOBUTEIBHbBIE PEAKIINH.
OmnpeneneHre CTETEHEW OKHUCICHHS IS DJIEMEHTOB, 00pa3yroOIIMX BEIIECTBA Pa3HbIX KiIaccoB. Peakimu MOHHOrO oOMEHa U
OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE peakiuu. OKHCINUTENb W BOCCTAHOBUTEIb, OKUCICHHE M BOCCTaHOBIICHHE. COCTaBlICHUE
YpaBHEHUI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA METOJIOM AJIEKTPOHHOTO Oananca. CBOMCTBA MPOCTHIX BEIIECTB —
METaJVIOB U HEMETAIJIOB, KUCIIOT U COJIEW B CBETE OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUAM.

JemoncTpanuu. McnbiTaHue BEMIECTB U UX PACTBOPOB HA JIEKTPOINPOBOJIHOCTh. 3aBUCUMOCTh 3JEKTPONPOBOAHOCTH YKCYCHOM
KHUCJIOTBI OT KOHILICHTpaluu. [[BMKEHNE OKpAIlIEHHBIX HOHOB B 3JICKTPUUECKOM ToJie. B3auMoieicTBre iMHKa ¢ CepoM, COJISTHOM
kuciorou, xiopugom meau (I1). 'openne maraus. BzaumoelicTBue XJIOpHON U CEPOBOOPOTHOMN BOJIBI.

JlaGopaTopHbie onbITHI. 18. B3auMoneiicTBue pacTBOpOB XJIOpHIa HATpHs U HUTparta cepedpa. 19. [lonydyeHue HepacTBOPUMOTO
TUJPOKCHUAA U B3aUMOJEHCTBHE ero ¢ kuciaotamu. 20. BzaumoaeiicTBue KUCIOT ¢ ocCHOBaHUAMU. 21. B3anumopaelcTBre KUCIOT ¢
OKCHJaMH MeTauIoB. 22. B3auMoaeiicTBHe KUCIOT ¢ MeTayuiaMu. 23. B3auMoaelictBue KUCIOT ¢ coiisiMu. 24.B3auMoneiicTBue
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HIEJIOUEN ¢ KUCIoTaMu. 25. BzanMoiencTBre 1ejoue ¢ OKCUuaaMu HeMeTaJUIoB. 26. B3aumoaeiicTBue menodeil ¢ coiamMu. 27.
[TomyyeHue u CBOWMCTBAa HEPACTBOPUMBIX OCHOBaHMMK. 28. B3auMoAEHCTBME OCHOBHBIX OKCHIOB C KHUCIOTaMH. 29.
B3aumoneiictBe OCHOBHBIX OKCHIOB ¢ Bomoil. 30.B3amMoneiicTBUe KUCIOTHBEIX OKCUIOB C mieigoyamu. 31. Bzaumopelictsue
KHUCJIOTHBIX OKCHUIOB ¢ BOIOW. 32. BzamMmojueilcTBue cosiell ¢ KuciotamMu. 33. BzaumopnenctBue cosiei ¢ 1meiiouamMu. 34.
B3auMmopeiicTBue coieit ¢ consimMu. 35. B3anmoelicTBrE paCTBOPOB COJIEH C METAJIJIaMH.

HnaﬂnpyeMue pe3yJabTaTbl 0CBOCHUSA yqeﬁnoifl nmporpamMmmal.

OCHOBHBIE IOHATHS XUMUU (YPOBEHb aTOMHO-MOJIEKYJISIDHBIX NMPEICTaBICHUN).

BbINYCKHUK HAY4YHUTC:

- OINKCHIBATH CBOMCTBA TBEPJIBIX, KUAKUX, Fa3000pa3HBIX BEIIECTB, BBIIEISAA UX CYLIECTBEHHbBIE IPU3HAKH;

- XapaKTepU30BaTh BEIIECTBA 10 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAaHABIMBATH IPUUYUHHO-CIICICTBEHHBIE CBA3U MEKIY
JAHHBIMU XapaKTEpUCTUKAMU BELIECTBA,

- PACKpBIBATh CMBICII OCHOBHBIX XUMUUYECKUX MOHATUH «aTOM», «MOJIEKYJIa», «XMMUUECKUN DJIEMEHT), «IIPOCTOE
BEILIECTBO», «CJI0KHOE BEIIECTBO», «BAJIEHTHOCTDY, UCIIOJIb3Yys 3HAKOBYIO CUCTEMY XUMUH;

- U300pakaTh COCTaB MPOCTEUILINX BEMIECTB C MOMOIIBI0 XUMUYECKUX (POPMYIT U CYIIIHOCTh XUMUYECKUX PEAKIUHN C
ITOMOUIBI0O XUMUYECKUX YPABHEHHI;

- BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYEO MacChl BEIIECTB, a TAKKE MACCOBYIO JOJIF0 XUMUYECKOTO
AJIEMEHTA B COCIMHEHUSX JJIs OLIEHKU UX IIPAKTUYECKON 3HAYMMOCTH;

- CPaBHUBATH 110 COCTaBY OKCH/IbI, OCHOBAHUs, KUCIIOTHI, COJIH;

- KJIACCU(PUIIMPOBATH OKCHJIBI U OCHOBAHHUS MO CBOMCTBAM, KUCJIOTHI U COJIM 110 COCTaBY;

— ONKCHIBATH COCTaB, CBOMCTBA U 3HaYEHUE (B IPUPOJAE U MPAKTUUECKOU IEATETbHOCTH Y€JI0BEKa) MPOCTHIX BEIIECTB —
KHCJIOPOJa U BOIOPOJA;

- J1aBaTh CPABHUTEIIBHYIO XAPAKTEPUCTUKY XUMUYECKUX AIEMEHTOB U BAXKHEHIINX COCTMHEHUMN €CTECTBEHHBIX CEMENCTB
LIEJI0YHBIX METAJJIOB U FAJIOT€HOB;

- M0JIb30BaThCS J1A0OPAaTOPHBIM 00OPYAOBAHUEM U XUMUYECKOM MOCY10H;
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- MIPOBOAUTH HECTIOKHBIC XUMUUECKHE OIBITHI U HAOJIIOICHUS 32 N3MEHEHUSIMH CBOMCTB BEIIECTB B MPOIIECCE UX
IpeBpalieHni; COOII0IaTh MpaBuia TEXHUKHU 0€30TaCHOCTH IIPH IMPOBEACHUN HAOJIIOICHUM U OIBITOB;

- pazIMyaTh SKCIMEPUMEHTAIBHO KUCIOTHI U IMIET0YH, MOJB3YSICh HHANKATOPAMH; OCO3HABaTh HEOOXOIUMOCTh COOJIIOICHHS
Mep 0€30MacHOCTH TP OOPAIIEHUN ¢ KUCIOTAMU | IIETI0YaMHU.

BEINYCKHMK ITOJIYYUT BO3MOYKHOCTb HAYUHUTHCS:

- rpaMOTHO OOpamaThCs ¢ BEMIECTBAMU B TOBCEITHEBHOM KU3HU,

- 0CO3HaBaTh HEOOXOIUMOCTDb COOTIOICHUS MPABUII YKOJIOTHYECKH 0€30IIaCHOTO TIOBEJACHHUS B OKPY KAIOIIEH TPUPOTHON
cpene;

- MMOHUMATh CMBICII U HEOOXOIMMOCTh COOJIIOICHUS TIPEATMCAHNM, TTPe/IJIaracMbIX B MHCTPYKIIUSX 10 UCIIOIb30BaHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUH U JIP.;

- MCIIOJIb30BaTh MPUOOPETEHHBIC KIIOUEBbIE KOMIIETEHTHOCTHU MPHU BBIOJIHEHUH UCCIIEI0BATEIBCKUX MMPOEKTOB 10
M3YUYCHHIO CBOMCTB, CIOCOOOB IMOJYUYCHUS U PaCIiO3HABAHUS BEIIIECTB;

— pa3BUBaTh KOMMYHHKATHUBHYIO KOMIIETEHTHOCTb, UCTIOJB3YS CPEICTBA YCTHON M MMCbMEHHON KOMMYHHUKAIIUH IPU PadoTe
C TeKCTaMHU y4eOHHMKA U TIOTIOJHUTEIBHOM JINTEPAaTypPOH, CIPAaBOYHBIMH TaOIUIIAMHU, ITPOSBIIATh TOTOBHOCTD K YBOXKCHUIO MHOM
TOYKH 3PEHUS MPU 0OCYKJIECHUH PE3yJIbTaTOB BHITTOJIHEHHOMN paOoThI;

- 00BEKTHUBHO OIIEHUBATh MHPOPMAITUIO O BEIIECTBAX U XUMHUYECKUX MPOIECCAX, KPUTUUECKH OTHOCUTHCS K MICEBOHAYYHOM
nH(opmaiuu, HeJOOPOCOBECTHON peKIIaMe, Kacarollecs UCTIONb30BaHUSI PA3IMYHBIX BEIIECTB.

Ilepuoanueckuii 3aK0H M IIeproandecKas cuctemMa XxumMudeckux syemMenToB JI. M. MenaeneeBa. CTpoeHNE BEIISCTRA.
BoIITyCKHUK HAYUYHUTCS:

- KJIACCU(UIIMPOBATH XUMUICCKHE DJIEMEHTHI Ha METAJIbI, HEMETAJLIbI, DJIEMEHTBI, OKCHJIBI U THAPOKCHIBI KOTOPBIX
aM(OTEPHBI, U THEPTHBIE JIEMEHTHI (Ta3bl) IJI1 OCO3HAHUS BAKHOCTH YIOPSI0YCHHOCTH HAYYHBIX 3HAHUN;

- pPacKphIBaTh CMBICI Neproandeckoro 3akona J[. 1. Menneneesa;

- OMUCHIBATh U XapaKTepU30BaTh TAOIUYHYIO (DOPMY EPUOAUYECKON CUCTEMbI XUMHUECKUX DJIEMEHTOB;

- XapaKTepu30BaTh COCTAB ATOMHBIX sJIep U pacHpeaesiCHUe Yuciia 3JIEKTPOHOB MO JIEKTPOHHBIM CJIOSIM aTOMOB
XUMHYECKUX JIEMEHTOB MaJIbIX TIEPHOJI0B MEPUOANIYECKON CUCTEMBI, a TAK)KE KU U KaJIbIINS;

- pasinyaTh BUAbl XUMHUUYECKOMN CBSI3U: HOHHYIO, KOBAJICHTHYIO MOJIIPHYIO, KOBAJICHTHYIO HEMOJISIPHYIO M METAJITINYECKYIO;
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— M300paKaTh AJIEKTPOHHO-UOHHBIE (POPMYIIBI BEIIECTB, 00PA30BAHHBIX XUMUYECKUMU CBSI3IMH PA3HOTO BUJIA;

— BBISIBJISITH 3ABUCHUMOCTh CBOMCTB BEIIECTB OT CTPOCHUS UX KPUCTAJTUTMYECKUX PEIETOK: HOHHBIX, aTOMHBIX,
MOJIEKYJISIPHBIX, METANTNYECKUX;

— XapaKkTepru30BaTh XUMUUECKHE PJIEMEHTBI U UX COCMHEHUS Ha OCHOBE MOJIOKEHUS PJIEMEHTOB B IEPUOIMUECKON CUCTEME
1 0COOEHHOCTEH CTPOCHUS UX aTOMOB;

— OMMUCHIBATh OCHOBHBIE ATalbl OTKPBITHUSA . V1. MenaeneeBbIM NepruognyecKoro 3aKoHa U NEPUOIMUECKON CUCTEMBI
XUMHUYECKUX JIEMEHTOB, )KHU3Hb 1 MHOTOOOPa3HYI0 HAYYHYIO JACSITEIbHOCTh YUEHOTO;

— XapaKTepU30BaTh HAYYHOE U MUPOBO33PEHUECKOE 3HAUCHUE IEPUOINUECKOTO 3aKOHA U MEPUOJUYECKON CHCTEMBI
xuMudeckux saemenToB 1. 1. Meneneena;

— OCO3HABaTh HAYUYHBIC OTKPHITUS KaK PE3yJbTaT IJIUTEIbHBIX HAOIIOEHUN, ONIBITOB, HAYYHOU MOJEMUKH, TPEOJOJICHUS
TPYAHOCTEW U COMHEHUH.

BhINYCKHUK TOJIYYUT BO3MOKHOCTh HAYUHTHCS:

— OCO3HABaTh 3HAUYCHHE TEOPETUUECKUX 3HAHUM NI MPAKTUYECKON NEATEIbHOCTH YETIOBEKa;

— OINMKCHIBATHh U3yUYEHHBIE OOBEKTHI KaK CUCTEMbI, TPUMEHSS JIOTUKY CUCTEMHOTO aHAJIN3a;

— MIPUMEHSITh 3HAHUS O 3aKOHOMEPHOCTSIX MEPUOIUUECKON CUCTEMbBI XMMUYECKUX SJIEMEHTOB JIJ11 OOBSICHEHUS U
MPEBUJICHUS] CBOMCTB KOHKPETHBIX BEIIECTB;

— pa3BuBaTh UHHOPMAITMOHHYIO KOMIIETEHTHOCTD MOCPEICTBOM yTyOJeHUs 3HAHUM 00 UCTOPUHU CTAHOBJICHUS] XUMUYECKOU
HayKH, €€ OCHOBHBIX MTOHATHI, IEPUOINYECKOTO 3aKOHA KaK OJHOTO U3 BaXKHEUIIINX 3aKOHOB IPUPO/IBI, @ TAKKE O COBPEMEHHBIX
JOCTUKEHUSX HAYKH U TEXHUKH.

MHoroo6pa3ue XUMUYECKUX PEaKIUN.

BhIycKHUK HAYYUTCS:

— OOBSICHATH CYyTh XUMUUYECKUX MPOILIECCOB M UX MPUHITUITHATIBEHOE OTJIMYKE OT (PU3NUECKUX;

— Ha3bIBaTh MPU3HAKU U YCIOBUS MPOTEKAHUS XUMUUECKUX PEAKIIHA;

— yCTaHABJIMBATh MPUHAIIICKHOCTh XUMUUECKOU PEAKIIUU K ONPEACIIEHHOMY THUITY TIO OJJHOMY U3 KJIacCHU(UKAIIMOHHBIX
MIPU3HAKOB: 1) [0 YMCIIY U COCTaBY UCXOJHBIX BEMIECTB U MPOAYKTOB PEAKINH (PEaKIUU COSTUHEHHUS, PA3JI0KEHUS, 3aMEIICHUS
1 00MeHa); 2) 1O BBIACIICHUIO WU TTOTJIOMICHHUIO TETUIOTHI (PeaKiiiuy SK30TEPMUUYECKHUE U SHAOTEPMUYECKUE); 3) IO U3MEHEHUTO
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CTENEHEH OKUCICHUS XUMHUECKUX JIEMEHTOB (pEaKIMK OKUCIUTEIbHO-BOCCTAHOBUTEINbHBIE); 4) 110 00paTUMOCTH Ipoliecca
(peakuuu oOpaTUMbIE U HEOOPATUMBIE);

— Ha3bIBATh (PAKTOPHI, BIMSIOUIME HA CKOPOCTh XMMUYECKUX PEAKIIHA;

— Ha3bIBAaTh (PAKTOPHI, BIHIONINE HA CMEIICHIE XUMUIECKOTO PABHOBECHS,

— COCTaBJISITh YPAaBHEHUS DJICKTPOJUTHICCKON AUCCOIUAIINN KUCIIOT, IEJI0YeH, COJICH; IMOTHBIC U COKPAIIEHHBIC HOHHBIC
ypaBHEHUS peakiuii 0OMeHa; ypaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUA;

— MPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PeaKInil Mo (hopmysiaM/Ha3BaHUSIM UCXOJAHBIX BEIIECTB; OMPEICISATh HCXOTHbIC
BeIeCTBA 10 (opMysIamM/Ha3BaHUSM MIPOIYKTOB PEAKIIUU;

— COCTaBJISITh YPaBHEHHUS PEAKIIN, COOTBETCTBYIOIIMX MOCJIEI0BATEILHOCTH («IIETIOUKEY ) MPEBPAIICHIIT HEOPTAaHMYECKUX
BEIIIECTB PA3INIHBIX KJIACCOB,;

- BBISIBIIATH B MPOIIECCE IKCIIEPUMEHTA MPU3HAKH, CBUIETEIHCTBYIOIIUE O MMPOTCKAaHUU XUMHUYECCKOW PEaKIINH;

— MPUTOTOBJISITH PACTBOPHI C OMPEICIEHHON MacCOBOM JI0JIel PaCTBOPEHHOTO BEIECTBA;

— OTIPEJIEIISITh XapaKTep CPEibl BOJHBIX PACTBOPOB KUCIIOT U MIEIOYEH 110 U3BMEHEHHUIO OKPACKU MHIUKATOPOB;

— MIPOBOJIUTH KAYECTBEHHBIC PEAKITNH, TIOATBEPIKAAIONTNE HATMYNE B BOJHBIX PACTBOPAX BEIIECTB OTMCIBHBIX KATHOHOB U
AHUOHOB.

BBIITYCKHHK OJYYUT BO3MOKHOCTh HAYUUTHCS:

— COCTaBJISITh MOJICKYJISIPHBIC U TIOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM YPaBHEHUSIM;

— MPUBOIUTH MPUMEPHI PEAKIINA, TOATBEPKIAIONINX CYIIECTBOBAHNE B3aUMOCBSI3H MEXK/Ty OCHOBHBIMU KJIacCaMu
HEOPTaHWYECKUX BEIIECTB;

— IIPOTHO3UPOBATh PE3YIbTAThI BO3ACHCTBUS PA3IUIHBIX (JAaKTOPOB Ha N3MEHEHNE CKOPOCTH XUMUYICCKOM peaKITny;

— MIPOTHO3UPOBATH PE3YJIbTAThl BO3ACHCTBHUS PA3TUYHBIX (PaKTOPOB Ha CMEIICHUE XMMHUYECKOTO PaBHOBECHS.
MHuoroo6pasue BeIiecTB.

BpInyCKHUK HAy4YUTCS:

— OTIPEJICIISITh MPUHAJIS)KHOCTh HEOPTaHWUYECKUX BEIIECTB K OJHOMY M3 M3YUYEHHBIX KJIACCOB/TPYII: METAJUTBI K HEMETAJLIIBI,
OKCHJIbI, OCHOBAHUSI, KUCJIOTHI, COJIH;

— COCTaBJISITH (POPMYJIBI BEIIECTB 10 MX HA3BaAHUSIM;
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— ONPENIEIIATh BAJIEHTHOCTh U CTEIIEHb OKUCIIEHUS 3JIEMEHTOB B BEILIECTBAX;
— COCTaBJISITH (POPMYJIbI HEOPTAHUYECKUX COCIMHEHUM M0 BAJICHTHOCTAM UM CTETICHSM OKHCIICHUS SJIEMEHTOB, a TaKkKe
3apsiaM MOHOB, YKa3aHHBIM B TaOJIMIIE PAaCTBOPUMOCTH KHCIIOT, OCHOBAHUMN U COJICH;

— OOBSCHATH 3aKOHOMEPHOCTH U3MEHEHUS (PU3MUCCKIX U XUMUIECKUX CBOMCTB MPOCTHIX BEIIESCTB (METAIOB U
HEMETAJUIOB) U X BBICIITUX OKCHIOB, 00pa30BaHHBIX 3JIEMEHTAMH BTOPOTO M TPETHETO MEPHUO/IOB;

- Ha3bIBATh OOIINE XUMUYECKHUE CBOMCTBA, XapaKTEPHbIE JJIS TPYIIT OKCUIOB: KUCIOTHBIX, OCHOBHBIX, aM(DOTEPHBIX;

— Ha3bIBATh OOIINE XUMUYECKUE CBOMCTBA, XapaKTEPHbIE IS KAXKI0T0 U3 KIACCOB HEOPTAaHUUYECKHUX BEIIECTB: KUCIIOT,
OCHOBAHUIM, COJICH;

— MIPUBOJAUTH MMPUMEPHI PEAKIINH, ITOATBEPKAAIOIINX XUMUYECKHNE CBOMCTBA HEOPraHUYECKUX BEIIECTB: OKCUIOB, KUCIIOT,
OCHOBAHUM U COJICH;

- ONPEAENATH BEIIECTBO-OKUCIUTEID U BELIECTBO-BOCCTAHOBUTEND B OKUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

- COCTaBJISITh OKHCIIUTEILHO-BOCCTAHOBUTEIILHBIN OalaHC (111 M3YYEHHBIX PEaKIINii) MO MPe/I0’KEHHBIM CXeMaM PeaKIIuii;
— MPOBOAUTH JTAOOPATOPHBIE OIBITHI, MOTBEPKIAIOIINE XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTAHUUYECKUX
BEIIECTB;

— MPOBOAUTH JTAOOPATOPHBIE OMBITHI MO MOTYUYESHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB: BOAOPOA, KUCIOPOa,
YIJIEKUCIIOTO ra3a, aMMHUaKa; COCTABIISATh YPABHEHUSI COOTBETCTBYIOLINUX PEAKLIUM.

BpINYCKHUK NOJTYYUT BO3MOKHOCTh HAYUUTHCS:

— IIPOTHO3UPOBATh XUMUYECKUE CBOMCTBA BEILIECTB HA OCHOBE UX COCTaBA U CTPOCHUS,

— MIPOTHO3UPOBAThH CIIOCOOHOCTH BEIIECTBA MPOSBISATH OKUCIUTEIIbHBIC UJIM BOCCTAHOBUTEJILHBIC CBOMCTBA C YUETOM
CTETIEHEW OKUCIICHHS DJIEMEHTOB, BXOIAIINX B €r0 COCTAB;

— BBISIBJIATH CYIIIECTBOBAHUE T€HETUYECKOW B3aUMOCBSI3M MEXIY BEUIECTBAMU B PAJY: MPOCTOE BEUIECTBO — OKCUJl —
TUIPOKCHUI — COJIb;

- XapaKTepHU30BaTh 0COOBIC CBOWCTBA KOHIICHTPUPOBAHHBIX CEPHOM U a30THOW KUCIIOT;

— MIPUBOJUTH MPUMEPHI YPaBHEHUN peaKIuid, JeKaIIMX B OCHOBE TPOMBIIIJIEHHBIX CIIOCOOOB MOJYyUYCHHUS] aMMHaKa, CEpHOMN
KHUCJIOThI, YyT'yHa U CTAJIH;

— OMUCHIBATh (PU3NUECKUE U XUMUUECKHUE MTPOIIECCHI, SIBJISIOIIMECS YACThIO KPYTOBOPOTa BEIIECTB B IPUPO/IE;
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- OpraHn30BbIBATD, IIPOBOJANUTL YUCHUYCCKUC ITPOCKTHI 110 UCCIICAOBAHUIO CBOMCTB BCIICCTB, MMCIOIIHMX BAXXHOC
IMPAKTUYICCKOC 3HAYCHHC.
Y4eOHO- MeTOAMYECKOE H MATEPHAJIbHO -TEXHHYECKOE o0ecneueHue

JlutepaTypa 1Jis1 yduTes:

Kuwura mis yaurens. 9 knacc (aBtopsl O. C. IN'abpuensin, U. I'. OctpoymoB).

KonTtpomnbsHbie u mpoBepounbie padboThl. 8 kinacc (aBropsl O. C. ['abpuensH u ap.).

KoHntposnbHble 1 ipoBepounblie padoTsl. 9 kitace (aBropsl O. C. ['abpuenss u 1p.).

Meroanueckoe nocodue. 8—9 knaccsl (aBTopsl O. C. 'abpuensn, A. B. Smrykosa).

Meroanueckoe nocodue. 7 kinacc (aBropsl O. C. 'abpuensnu,I'. A. [llunapesa).

Meroanueckoe nmocodue. 8—9 kmnaccsl (aBTopbl O. C. 'abpuensn, A. B. Smykosa).

Hacronbnas kaura yuutens. 8 kiacc (aBropel O. C. I'abpuensan, H. [1. BockoboitnukoBa, A. B. Smrykosa).
ITpakTukym. 7 knacce (aBropel O. C. I'abpuensin, 1. B. AkceHnosa).

Tetpanp st 1a0OPAaTOPHBIX OMBITOB U MpakTUYeckux padot. 8 knacc (aBropsl O. C. ['abpuensy, A. B. Amykosa).
Tetpanb 11st 1TaGOPaTOPHBIX OMBITOB U MpakTuueckux padbot 9 kimacce (aBropsl O. C. I'abpuensH, A. B. Smrykosa).
Xumus B TeCTax, 3aj1ayax, ynpaxkuenusx. 8—9 kmaccel (aBTopsl O. C. I'abpuensn, H. I1. BockoboiinnkoBa).

XuMHUYECKH 3KkcniepuMeHT B mikoJie. 8 kiacce (aBropsl O. C. ["'abpuensn, H. H. Pynos, B. U. TonkyHoB).
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XuMHsl B TeCTax, 3ajavax, ynpaxkuenusax. 8—9 kmaccol (aBtopsl O. C. I'abpuensn, H. I1. Bocko6oiinnkoBa).
XUMHUYECKUH JKCIIepruMeHT B 1koute. 9 kimacc (aBropsr O. C. ['abpuensa u np.).

Jluteparypa nis ydyammxcs:

Pabouas Terpanp. 9 kimace (aBTopsl O. C. 'abpuensn, C.A. Cinaakos).

Pabouas terpags. 8 kinace (aBropsl O. C. I'abpuensn, C.A. Cnaakos).

PaGouas terpans. 7 kinace (aBropsl O. C. 'aGpuensn, I'. A. [llunapesa).

Xumus. Beognslii kypce. 7 knacce. [Iponenesruueckuii kype (aBropsl O. C. I'aOpuensn, U. I'. Octpoymos, A. K. AxineOuHMH).
Xumus. 8 knace. Yueonuk (aBtop O. C. ['aOpuensn).

XuMus. 8 Kjacc. IIEKTPOHHOE MYIbTUMEIUNHOE U3TAHUE.

Xumus. 9 knacc. Yuebnuk (aBrop O. C. 'abpuensn).

Xumust. 9 knace. DIEKTPOHHOE MYJIbTUMEINITHOE U3/TaHHE.

JJIeKTPOHHBIE 00pa3oBaTe/ibHbIe pecypebl 1 UHTEpHET pecypcebl:

Oprannyeckas xumus. 10-11 kmaccer.

Xumus. 8-11 knaccel. BupryansHast 1adopaTtopus.

Xummus. 8-11 knaccer.(bubnmoreka 3.1.11.).

Xumus 9 knace (3 CD)
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Xumus o6mras u Heopranuueckas. 10 -11 kmacchl.

Xumus 115 Beex -XXI: Pemenue 3agau. CaMOy4HTENb.

bonwsmas sanuknonenus Kupwina u Medonus. /2006 r./

Bonbias sunuknoneaus Kupumia u Medoaus. /2005 r.

Xumust u XKuszab —XXI Bek http://www.hij.ru

["azera «Xumusi» U callT s yunutens «5 uay Ha ypok xumuun» http://him.1september.ru
ChemNet: mopran pyHIaMEHTAILHOTO XUMUYECKOro oOpazoBanus http://www.chemnet.ru
AJIXUMUK: caiir JL.IO. Anmuk6eposoithttp://www.alhimik.ru

OcHOBBI XUMUH: 00pPa30BaTEIbHBIN CAUT JJIsI IIKOJIHLHUKOB U CTYJIeHTOB http://www.hemi.nsu.ru
Xumust B OTKpbITOM KOJuIemke hitp://www.chemistry.ru

WebElements: oHaiH-clipaBOYHUK XUMHUYECKHX 3eMeHToB http://webelements.narod.ru
besnok u Bce o Hem B Ouostornu u xumuu http://belok-s.narod.ru

Buptyanenas xumudeckas mmkosa http://maratakm.narod.ru

3aHnMarenbHas XUMUs: Bce 0 Metasuiax http://all-met.narod.ru

Mup xumun http://chem.km.ru

Kabuner xumuu: cait JI.B. Paxmanosoit http://www.104.webstolica.ru

32



MarepuajibHO —TeXHHYECKOe o0ecneyeHue.

HatypanbHbie 0OBEKTHI:

Koutexkunu MUHEPANIOB ¥ TOPHBIX MOPOJ;

MeTanioB U CIJIaBOB;

MuHepanbHbIX Y100pEHU;

Ilimactmacc, KayuyyKkoB, BOJIOKOH.

XUMHYECKHE PEAKTUBBI U MaTEPUAIBI:

Haunboiee yacTo ncnoiab3yemsle :

D)IIpocThie BelecTBa: Mellb, HATPUM ,KaJIbIIUNA, MATHUM, JKeJ1€30, LINHK;
2)okcunabl: Meau(||),kanbius, sxenesa(|||),Maraus;

3)KUCIIOTHI: CEpHasi, COJIsIHAsl, a30THAas;

4)ocHOBaHUA -TUAPOKCUIBI: HATPUS,KabLIH,25%-HbIil BOJHBIN pacTBOpP aMMHUAKa;

S)conu:  xnopuabl  HaTpus,  Menu(||),amromuHug,  kenesa(|||);HuTpaThl  Kanmus,  HaTpusd, cepeOpa;  cyiabdarbl
Menu(||),xenesa(]|),xene3a(|||),aMMoHus; HOAW Kaaus, OPOMUI HATPHUS;

6)opraHu4ecKre COCIMHEHUS: TaHOJ, YKCyCHasl KUCJI0Ta, METHUJIOBBIM OpaHKeBbli, (peHoI(TanenH, JJaKMyc.
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XuMuueckas J1adopatopHasi mocyja, anmnaparsl ¥ IpruOOpsl: MPUOOPHI /17151 pabOTHI € ra3aMu; anmnaparbl ¥ TPUOOPHI ISl OIBITOB C
TBEPJBIMH, >KHJKUMHU BEIIECTBAMHU; MU3MEPHUTENIbHbIE MPUOOPHI M MPUCIOCOOJICHUS NIl BBHIMOJTHEHHUS OMBITOB; CTEKIISIHHAA U
IIacTMaccoBasi ocyAa v MPUCIOCOOICHUS AJIs MPOBEACHUS OIBITOB.

Monenu:

Habops! Mmojieneit aToMOB J1J1s1 COCTaBJICHUSI IIIAPOCTEPKHEBBIX MOJICIICH MOJICKYJT;

Kpucrammmueckue pemeTku coen.

VYuebHble mocoOust Ha meyaTHOU ocHoBe: [lepruoauyeckas cucteMa xumMuueckux anemeHToB .M. Menneneena;

TabnuIa pacTBOPUMOCTH KHUCJIOT, OCHOBAaHUMW COJICH; alTOPUTMBI MO XapaKTEPUCTUKE XUMHUYECKUX DJIEMEHTOB, XUMUYECKUX
peaKUnil.
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