I\’l)’“lllll"‘lﬂﬂblloe DoKeTHOE Oﬁpﬂ'lﬂlla'f(‘JlI’IIOC yupexaenue
«HHKHEKAIAHHLICHCKAS THMHA3HE HMEHH A.AKaeBay

«YTBEpPAICHO»

WV 7—_’ JlupekTop
. ayvekaaos .M.
2/0J1-23 ot 31.08.2023r.

JlononnumensvHan oouwieodpasoeamenbHan
npozpamma no npeomenty

xumusa 8 Knacc
«XHUMHA BOKPYI' HAC»

na 2023-2024 yueonutii 200

MBOY «HujcHeka3aHumeHCKas 2umMHazun umenu A.Axaesay

Cocmaguna yuumens: Xanamosa b. 111
1 uac ¢ neoenro — 34 uaca 6 200.




HosicHuTenbHAS 3aNINCKA

Hannasi oOpa3oBaTrenpHasi TMporpaMmMa OO0ecleYrBaeT yCBOCHHE YYAIMMHUCS — BaKHEHIIHX
XUMHYECKUX 3aKOHOB, TCOPUI U IOHATHI; POPMHUPYET MPEICTABICHUE O POJIH XMMHUH B OKPYKAIOIIEM MUPE
Y JKU3HU 4enoBeka. [Ipu 5ToM 0CHOBHOE BHUMAHHE YIENSIETCS CYIIHOCTH XUMHYECKUX PEAKIUN U METO1aM
UX OCYIIECTBIICHUS.

OmHuM W3 OCHOBHBIX NPHUHIIUIIOB IOCTPOCHUSI TPOrPaMMBbl SIBJISETCA TPUHIUI JOCTYITHOCTH.
DKCHEpUMEHTAIbHBIC JIaHHBIC, TOJYYEHHbIE YYAIIUMHCS TPHU BBIMOJHEHUU KOJIUYECTBEHHBIX OTIBITOB,
MO3BOJIAIOT ~ YYalIUMCS CaMOCTOSITEJIBHO JIeJIaTh BBIBOJBI, BBISIBJISITH 3aKOHOMEpHOCTH. [loaxomml,
3aJI0’KEHHBIE B COJIEp KaHKE NMPOrpaMMbl Kypca, CO3/1al0T HE0OX0IUMBbIE YCIOBUS AJIsi CUCTEMHOIO YCBO €HUS
yUYalIMMHCS OCHOB HayKH, JJIsi 00€CIIeYeHHsI pa3BUBAIOIIETO U BOCIIUTHIBAIOIIETO BO3ACHCTBYS 00ydeHHs Ha
JUYHOCTH yuarierocs. @opMupyeMbie 3HAHHS JIOJDKHBI CTaTh OCHOBOW CHCTEMBI YOEXKICHHUH IIKOJIbHUKA,
LEHTPAJIbHBIM SPOM €ro HaydyHoro MupoBo33peHus. Ha Oaze mnenrpa «Touka pocra» obecrednBaeTcs
peanuzanusi 00pa30BaTENBHBIX MPOTPAMM €CTECTBEHHO-HAYYHOW W TEXHOJOTHYECKON HANpaBJICHHOCTEH,
pa3paboTaHHBIX B COOTBETCTBUHM C TPEOOBAHMSMHU 3aKOHOAATEILCTBA B cepe 00pa3oBaHUA U C YUETOM
pexkoMmenaanuii denepaibHOTO onepaTopa y4eOHOTO TIpeaAMeTa « XUMUS.

OO6pazoBarenbHasl IporpaMma IO3BOJISIET MHTETPUPOBATh peallu3yeMble MOIXOMAbI, CTPYKTYpy M
coJiep’KaHue MPH OpraHu3aly 00ydeHHs] XUMUU B § KJlacce, BBICTPOEHHOM Ha 0a3e Jr000ro U3 AOCTYIHBIX
yueOHo-MeToanueckux komiiekcos (YMK).

Ucnonws3oBanne obopymoBanusi «Touka poctay mpu peanusanuu nanHod OIl mosBosser co3maTh
YCIIOBUSA:

' I paCIUPEHUA COACPKAaHWA IKOJIBHOTO XUMUYCCKOTO 06pa3013aHH51;

' JUIS TIOBBIIICHUS TI03HABATEIbHOW aKTUBHOCTH OOYyYarOIIMXCS B €CTECTBEHHO-HAYYHOU
o0JacTy;

' JUTsl Pa3BUTHS JIMYHOCTH pPeOEHKa B mporiecce OOydeHHUS XHMHUH, €ro CIIOCOOHOCTEH,
(dbopMHUpOBaHUS U YIOBIETBOPEHHSI COLMAILHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEH;

' Uig paboThl C OJApEHHBIMU ULIKOJIBHUKAMH, OPTaHMU3allMd WX Pa3BUTHS B Pa3IMYHBIX
obnacTsax oOpa3oBaTeNbHOMN, TBOPUECKON JACATEIHHOCTH.

ean u 3apaun

‘ Peanuzanusi OCHOBHBIX 0O0IIEOOpa30BAaTENBHBIX MPOrpaMM MO Y4E€OHBIM MpeaMeTam
€CTECTBEHHO-HAY4YHON HAIpPaBIEHHOCTH, B TOM YHCJIE€ B paMKaX BHEYPOUHOU JESTENBLHO CTU O0YyUYaIOLIUXCS;

‘ pazpaboTka U pealu3alnus Pa3HOYPOBHEBBIX JIOMOJHUTENBHBIX 00Ie00pa30BaTEeIbHBIX
MPOrpaMM €CTECTBEHHO-HAyYHOW HAMpPaBJICHHOCTH, a TaKKe HWHBIX MpPOrpaMM, B TOM UHCJIE B
KaHUKYJSIPHBIN TepUOI;

‘ BOBJICUCHHUE yJAIIUXCS U MEJArOrM4ecKuX pabOTHUKOB B MIPOEKTHYIO JIEATEIbHOCTB;

‘ OpraHu3anusi BHEY4YEeOHOW JesITeNTbHOCTH B KAHHUKYJISPHBIA Mepuoj, paszpaboTka
peanu3anusi COOTBETCTBYIOIIMX 00pa30BaTEIbHBIX IPOrpaMM, B TOM YUCIE Ui Jarepeil, opraHu30BaHHBIX
o0pa3oBaTeIbHBIMHU OPraHU3alusIMU B KaHUKYIISPHBIN IEPHOJT;

‘ MOBBIIIEHUE TMPOPECCHOHATBHOTO MAaCTEpCTBA IMEJarorn4eckux pabOTHUKOB IEHTPA,
pean3yIoNuX OCHOBHBIE U IOTIOJTHUTENbHBIE 0011Ie00pa3oBaTeIbHbIe TPOrPAMMBI;

Coznmanme nentpa «Touka pocra» mpeanoiaraeT pa3BUTHE 00pa30BaTENbHON HH(PPACTPYKTYPHI
o011eo0pa3oBaTenbHOM OpraHU3aIiK, B TOM YHCIIEe OCHAIlEHUE 00111e00pa30BaTeNbHON OpraHnu3alvu:

. obopynoBaHueM, CpelACTBaMH OOY4YeHHs] M BOCIUTAHUS U1 W3y4eHUs (B TOM 4YHCIE
HKCMEPUMEHTAIBLHOTO) TPEIMETOB, KYpCOB, AUCHUIUINH (MOJYyJei) eCTeCTBEHHO-HAYYHOW HAMpPaBICHHOCTH
P pean3allid OCHOBHBIX 00IIe00pa30BaTeIbHBIX MPOrPAMM H JAOMOJHUTENBHBIX 00I1€00pa30BaTeIbHbBIX
mporpaMM, B TOM YHCIE JIs PACHIUPEHHS COAEpKaHHs y4eOHBIX mpeaMeToB «Dusmkay, «Xumus»,
«buonorusay;



' obopymoBaHueM, cpeAcTBaMH OOyYeHHs U BOCIHTAHUS I peaju3alidl MporpamMm
JIOTIOTHATEIHFHOTO 00pa30BaHUs €CTECTBEHHO-HAYYHOW HAIPABICHHOCTH;

: KOMIIBIOTEPHBIM U UHBIM 000pPY10BaHUEM.

[IpodunbHBIA KOMITIEKT O0OpYIOBaHHS MOXKET OBITh BBIOpaH I 0O0IIE0Opa30BATEIBHBIX
OpraHu3aliii, UMEIIIUX HAa MOMEHT co3jaHus neHtpa «Touka pocra» Habop cpeAcTB OOy4YeHHS U
BOCIIMTAHUS, TOKPHIBAIOMINNA CBOMMH (DYHKIIMOHAJIBHBIMA BO3MOKHOCTSIMH 0a30Bble MOTPEOHOCTH TPHU
U3Y4YEeHUHU yuyeOHbIX npeaMeToB «Dusukay, «Xumus» u «buomorusy .

[lepeyeHp, MHHUMaIBLHO HEOOXOIMMBIC (YHKIMOHAIBHBIE W TEXHUYECKHE TpeOOBaHHS U
MHUHHMAaJbHOE KOJIMYECTBO O0OPYI0OBAaHUS, PACXOJAHBIX MAaTEPUaAJIOB, CPEICTB OOYyUEHUS] U BOCIUTAHUS IS
OoCHalleHUs1 ILEeHTpoB «Touka pocTa», ompenesnstorcss PervoHanbHbBIM KOOPAMHATOPOM C  Y4ETOM
[IpumepHoro mepedHs 00OpyIOBaHUS, PACXOJIHBIX MaTEpUANIOB, CPEICTB OOyYEHUS W BOCHMTAHUS IS
co3gaHuss u  olecrieyeHuss  (QYHKLIMOHUPOBAHUS  LEHTPOB  0OOpa3OBaHUA  €CTECTBEHHO-HAyYHOU
HampaBiieHHOCTH «Touka pocTta» B 00I1€00pa30BaTEbHBIX OPraHU3ALNAX, PACIOJNIOKEHHBIX B CEIbCKOM
MECTHOCTHU U MaJIbIX TOpOax.

[IpodunpHelii  komIUIeKT  oOopynoBaHusi  oOecreunBaeTr  A(PQPEKTUBHOE  JOCTHUIKEHHE
00pa30BaTeNIbHBIX PE3yJAbTAaTOB OOYJAIONIMMUCS IO MporpaMMmaM €CTECTBEHHO-HAayYHOW HANpaBiIEHHOCTH,
BO3MOXHOCTh YIIyONEHHOTO M3y4YeHHs OTAEIBHBIX IPEIMETOB, B TOM uHcie 1 (POPMUPOBAHUS
M300peTaTeNIbCKOro, KpeaTUBHOTO, KPUTHYECKOTO MBIIIJICHUS, pa3BUTUSI (DYHKIIMOHAJIBHOM IPAMOTHOCTH Y
oOyuaronuxcs, B TOM 4HCI€ €CTECTBEHHO-HaydyHON M MaTeMaTHYecKON. OKCHEpUMEHT SBISIETCA
HMCTOYHUKOM 3HAHUH W KpPUTEpUEM HX HMCTUHHOCTH B Hayke. KoHuemmus coBpeMeHHOro oOpa3oBaHUS
MOoJpa3yMeBaeT, 4YTO B Y4YeOHOM OJKCIEPUMEHTE BEAYIIYIO pOJIb JOJDKEH 3aHATh CaMOCTOSITEIbHBIN
HCCIIEIOBATENIbCKUM YUEHUYECKUM SKCIIEPUMEHT.

CoBpeMeHHbIE JKCIEPUMEHTAIbHbIE MCCIEI0BAaHUS 10 XMMHHM YK€ TPYAHO TNPEICTaBUTH 0e3
HCIOJIb30BAHUS HE TOJIbKO aHAJIOTOBBIX, HO W LHU(POBBIX M3MEPUTENbHBIX NpubopoB. B denepambHoM
INocynapctBernom O6pazoBarensHom Cranmapte (PI'OC) mpommcaHo, YTO OJHMM M3 YHUBEPCATbHBIX
y4eOHBIX AECHCTBUI, MPUOOPETAEMBIX YYAIIUMHUCS, JOJIKHO CTaTh YMEHHUE «IIPOBEJECHUS OIBITOB, MPOCTHIX
IKCIIEPUMEHTANIBHBIX UCCIEI0BAaHUM, MPSAMBIX U KOCBEHHBIX U3MEPEHUIl ¢ MCIOJIb30BAaHMEM AaHAJIOTOBBIX U
U(PPOBBIX H3MEPUTEIBHBIX TTPHUOOPOBY.

V4eOHbIl SKCHEpUMEHT 10 XMMHH, MPOBOAMMBIA Ha TpPaJULMOHHOM 000pylOBaHHH, Oe3
IPUMEHEHMsI LU(PPOBBIX JIAOOPATOPUIl, HE MOXKET IMO3BOJIUTH B IOJHON Mepe pellnTh BCE 3aJaud B
COBPEMEHHOM HIKOJIe. TO CBA3AaHO € PAJOM IPUYHH:

' TPaJUIUOHHOC HIKOJIBHOC O60py,I[OBaHI/Ie H3-3a OI'paHUYCHUA TCXHHYCCKHUX BO3MOKHOCTECH
HC IMO3BOJIACT IMPOBOJUTH MHOI'MC KOJIMYCCTBCHHBIC UCCIICAOBAHUA;

' JIATCIIBHOCTE IIPOBCACHUA XUMHUUYCCKUX I/ICCJ'IG,Z[OBaHI/Iﬁ HEC BCCrjga Corjiaacyerca ¢
JIIMTCIIBHOCTBIO yLIe6HBIX 3aHHTHI>'I;

: BO3MO’KHOCTh IPOBEJICHUSI MHOI'MX HCCIIEIOBAaHUN OIpaHUYMBACTCS TPEOOBAHUSAMM TEXHUKHU
0€30I1aCHOCTH U JIp.

[MudpoBas nabopaTopusi HOJHOCTHIO MEHSET METOAUKY M COJAEp)KaHHE HKCIEPUMEHTAIbHOM
NEATeNbHOCTH W pellaeT BblllenepeuncieHHble npoOneMsl. [lupokuit chnekTp JaTYUKOB I103BOJIAET
yJaluMcsi 3HaKOMUTBCS € TapaMeTpaMu XUMHUECKOT0 SKCIEPUMEHTA HE TOJIbKO Ha KaYeCTBEHHOM, HO U Ha
KOJIMYeCTBEHHOM ypoBHe. L{udpoBas nabopartopusi Mo3BOJSET BECTH AIUTEIbHBIN 3KCIIEPUMEHT JaXe B
OTCYTCTBHE SKCIIEPUMEHTATOPA, a YaCTOTa MX U3MEPEHHUI HEIO IBJIACTHA YEJI0BEYECKOMY BOCIIPHUSTHIO.

B mnpouecce ¢dopmMupoBaHHsS SKCHEPUMEHTAIbHBIX YMEHHH YUEHUK 0O0ydaeTcs MNpeaCTaBlIATh
uHpopMalno 00 UCCIETIOBaHUU B YETHIPEX BUAX:

' B BepOaJbHOM: ONMUCHIBATH SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb SKCIEPUMEHTA,
(buKCHUpOBaTH BHUMAHHE Ha U3MEPSEMbIX BETMUMHAX, TEPMUHOJIOTHH;

' B TaOJIMYHOM: 3aIOJIHATH TaOJIUIBI TaHHBIX, JIEKAIIUX B OCHOBE MOCTPOEHUS TpaguKoB (IIpH
3TOM Y YYalIUXCS BO3HUKAET NEPBUYHOE MPEJICTABICHUE O MacIlITabax BEIUYHH);

‘ B TpapHUuecKoM: CTPOUTHh TpapuKH MO TaOIMYHBIM JAaHHBIM, 4YTO JAaéT BO3MOXHOCTb
nepexoaa K BBIIBIKEHUIO THIIOTE3 O XapaKTepe 3aBHCUMOCTH MEXIY BEIMYMHAMHU (IPU ITOM YUHUTENb
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IMOKa3bIBaCT IMPCUMYILICCTBO B BHU3YyaJlUW3alluU 3aBHCHMOCTEH MCXKAY BCIMYMHAMU, HAIJIAAHOCTL H
MHOFOMepHOCTB); B BUJAC MAaTCMAaTU4YCCKUX ypaBHCHHfII JaBaTb MAaTEMAaTHU4YCCKOC OIIMCAHUEC B3aMMOCBA3U
BEJIMYNH, MATEMAaTHYCCKOE 0000IIcHNE.

[lepexox oOT KaxaOro »dTama TMpEeACTaBICHUS WHGOPMAIMK 3aHUMAET JIOBOJBHO OOJIBIION
MIPOMEKYTOK BpeMeHu. B 7—=8 kiaccax 3ToT mporecc HeoOX0auM, HO B CTApIIUX KJIAccaX MOXHO ObLIO ObI
3TO BpeMsi MOTPAaTHTh Ha peUIeHHe Ooyiee BaXHBIX 3a1ad. B 3ToM 1utane 1m@poBbie J1abopaTopuu
CYIIECTBEHHO SKOHOMSAT BpeMs. OJTO BpeMs MOXHO mnotpatuth corjacHo PI'OC na dopmupoBanue
HCCIEA0BATEILCKUX YMEHUN YYAIUXCsl, KOTOPBIEC BEIPAXKAKOTCS B CIEAYIOIINX TEUCTBUSAX:

' ompeeseHue mpoOIeMbl;

‘ MMOCTAHOBKA MCCIIEZIOBATENBCKOM 3a/1a9u;

' IUIAaHUPOBAHUC PCIICHUSA 3a/1a4YH,

' MOCTPOEHUE MOJICIIEH;

. BBIJIBUKCHUEC TUIIOTE3,

: SKCTIEpUMEHTAIbHAS IPOBEPKA THITOTE3;

. AHAJIN3 JaHHBIX SKCIICPUMEHTOB HUJIN Ha6J'IIO)I€HI/II71;

' (hopMynupoBaHK€E BHIBOJIOB.

HOCHGHHI/IC roansl y y4damuxcs Ha6J'IIOI[a€TC$I HH3Kasd MOTHUBAlUA U3Y4YCHUS CCTCCTBCHHO-HAYYHBIX
JTUCITUTIIINH M KaK CIICJICTBUE TMaJIeHNe KauecTBa 00pa3oBaHUsI.
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YHUBEPCAJbHBIX Y4eOHBIX JeHCTBUI, JOCTUTAaeMbIX 00yYAKOIIIMMHUCS

Jluunocmmuuwie pesyromamal

Obyuarowuiicss NOIY4YUm 803MONCHOCMb OJisl hopMUposanus credyiowux tuuHocmusvix YVJI:

' onpeJesieHue MOTUBALIMU U3y4eHUsl yueOHOTO MaTepuana;

' OIIEHUBAHHWE YCBAWBAEMOTO Y4eOHOTO MaTepHayia, UCXOMS W3 COIMAIBHBIX M JIUYHOCTHBIX
LICHHOCTEH;

' ITIOBBIIICHHUEC CBOCTO O6p330BaTCJ'IBHOFO YPOBHA U YPOBHA 'OTOBHOCTHU K U3YYCHHUIO OCHOBHBIX
HCTOPUYCCKUX CO6I)ITPII>'I, CBA3aHHBIX C pa3BUTUEM XUMHUHU U O6HICCTBa;

' 3HAaHUC IIpaBUJI IOBCACHHUA B tlpC3BI>I"I€lI‘/'IHBIX CUTyaluiX,
' OLICHUBAHUC COIIMAJIbHOM 3HAYMMOCTH npo@eccnﬁ, CBA3aHHBIX C XHMHefI;

' BJIAICHUEC IIpaBHUJIaMH 0e3011acHOro O6paI_HCHI/IH C XHMMHYCCKUMH BC€IIECCTBAMU U
O60py,Z[OBaHI/IeM, IMPOABJICHUC 9KOJIOTUYECKOM KYJIbTYPBI.

Memanpeomemmnoie pe3yibmamnovl
Pecynamusnole
Obyuarowuiics noay4um 803MONCHOCHb 015 (PopMUposanus ciedyrouwux peeyiamuguulx Y V/I:

' LeJICIIOJIaraHue, BKIII0Yasa IMOCTaHOBKY HOBBIX ueneﬁ, npeo6pa30BaHHe HpaKTquCKOﬁ 3aJa4yu
B IMMO3HABATCJIbHY1O, CaMOCTOSTENIbHBIM aHaIN3 YCHOBI/Iﬁ JOCTHIXKCHUA LCJIM Ha OCHOBC yqéTa BBIJICIICHHBIX
YUYUTECIIEM OPHUCHTUPOB JIENCTBUS B HOBOM y‘le6HOM MaTepualiec,

' TUIaHUPOBAHUC IMTYTU NOCTUIKCHUA ueneﬁ;

' YCTaHOBJICHHE 1LIE€JEBBIX MPUOPUTETOB, BbIJICIIEHUE AIbTEPHATUBHBIX CIOCOOOB JHOCTHKEHHS
1eJIn ¥ BBIOOP Hanboee 3¢ peKTUBHOIO Cocoba;

' YMEHHE CaMOCTOSATEIBHO KOHTPOJIUPOBATH CBOE BPEMS U YIIPABIISTH UM;
‘ yMEHHUE IPUHUMATh PEIIeHUs B IPOOIEMHON CUTYallUH;
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' IIOCTaHOBKAa y‘-Ie6HbIX 3aJga4, COCTaBJICHUC IlJIaHa U IIOCJICA0BATCIbHOCTH I[GIZCTBPIfI;
' opranu3anusa pa60qer0 MCCTa IPU BBIITOJHCHUN XUMHUYCCKOI'O OKCIICPUMCHTA,

' MPOrHO3UPOBAHKUE PE3YJAbTATOB OOYYEHHs, OLCHMBAHWE YCBOCHHOI'O MaTepHaja, OIIEHKa
Ka4yecTBa M YPOBHS MOIY4YCHHBIX 3HAaHUH, KOPPEKIHS IJIaHA U c1I0co0a AEHCTBUS MPH HEOOXOAUMOCTH.

IloznasamenvHhvie
Obyuarowuiicss noay4um 803MOAICHOCHb 0151 (POPMUPOBAHUS CLeOVIOWUX nosHasamenvivix YV/I:

' TIOMCK U BBIJIeTICHHE UH(POPMALIHH;

‘ aHaJIU3 YCJIOBUM M TpeOOBAaHUU 3ahayu, BbIOOP, COIOCTABIEHWE U OOOCHOBaHHE crocoda
peleHus 3a1a4uu;

' BbI0OD Hambosee FPPEKTHBHBIX CIOCOOOB PEIICHUS 3a/1a4i B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBUH;

‘ BBIJIBH)KEHHE U 000CHOBaHUE TUIIOTE3BI, BEIOOP CrI0c00a €€ MPOBEPKU;

‘ CaMOCTOSITEIbHOE CO3/aHUE AITOPUTMA JCATSILHOCTH TIPU PEIICHUU MPOOJIEM TBOPUECKOTO
Y TIOMCKOBOTO XapaKkTepa;

' YMCHUA XapaKTCPU30BaTh BEIIECCTBA 110 COCTaBy, CTPOCHUIO U CBOﬁCTBaM;

' ONMCHIBAHUE CBOWCTB: TBépI[I)IX, KUIKUX, 1"33006p213HBIX BC€IICCTB, BbIACICHHUEC HX
CYIICCTBCHHBIX IPU3HAKOB,

' n300pakeHNe coCcTaBa MPOCTEUIINX BEIIECTB C MOMOIBIO XUMUYECKUX (OPMYI U CYIIIHOCTH
XUMHNYECKUX peaKHI/Iﬁ C MIOMOIIBO XUMHWYECKHUX ypaBHeHHﬁ;

' MpoBe/ieHNe HAOMI0ICHNUH, ONMCAaHUe MPU3HAKOB U YCIOBHM T€UEHUS XMMHUYECKUX peakiui,
BBITIOJIHEHNE XUMHMUYECKOT0 SKCIEPUMEHTa, BBIBOJIbI HA OCHOBE aHalM3a HaOJNIOJIEHUN 3a IKCIEPUMEHTOM,
pelIeHre 3a/1a4, MoJy4YeHue XUMUIeCKo HH(POPMALIUK U3 Pa3IMYHBIX UICTOYHHUKOB;

' YMEHHE OPraHU30BBIBaTh UCCIIEI0OBAaHUE C LEIbIO POBEPKH TUIIOTE3;
' YMEHHE JIeJIaTh YMO3aKIIoueHus (MHAYKTUBHOE U TI0 aHAJIOTHH) U BBIBO/IBI;

' yMeHHe OOBEKTUBHO OIICHHBATh HH(POPMAIMIO O BEUIECTBAX U XMMHUYECKHX IMPOIECCaX,
KPUTHYECKH OTHOCUTBHCSA K IICEBJOHAYYHON HHPOPMALIUH.

Kovmmynuxamusnvie
Obyuarowuiicst NOLYYUm 803MONCHOCMb OJisl POPMUPOBAHUS CLEOVIOWUX KOMMYHUKaAmMuUusHblXx Y V/]:

' IIOJIHO€ U TOYHOC BBIPAXCHUC CBOUX MBICJIC B COOTBETCTBUH C 3ajladyaM 1 YCIOBUAMU
KOMMYHHKaIIUH;

‘ a/IeKBaTHOE HCIOJIb30BaHUE PEUYEBBIX CPEJACTB Ui y4acTHsl B JUCKYCCUU U apryMEHTAlUH
CBOEH MO3UIMH, YMEHUE MPEJCTABIATh KOHKPETHOE COJAEpkKaHHe C COOOIICHHEM €ro B NMUCbMEHHOW U
yCcTHOH (opMe, oTpeielieHre ClI0COO0B B3aUMOICHCTBUS, COTPYAHUYECTBO B MOUCKE U cOOpe MHPOpMAIIIH;

' OIIPCACIICHUC croco0oB B3aHMOHeﬁCTBHH, COTPYAHUYICCTBO B IIOUCKC U c6ope I/IH(I)OpMaI_II/II/I,
y4qaCTue B OJHUAJIOTC, IJIaHUPOBAHUC O6IJ_[I/IX CII0CO00B pa6OTbI, MMPOSABJICHUC YBAKUTCIIBHOTO OTHOLICHUSA K
APYTUM y4alliuMcCs;

' OIIMCAHUC COACPIKAHUA BbINIOJIHACMBIX HeﬁCTBHﬁ C OCJIbIO OPHUCHTHUPOBKHU B IIPCAMCTHO-
HpaKTquCKOﬁ JCATCIIBHOCTH,

' YMEHUS YYUTHIBATh pa3Hble MHEHMSI M CTPEMHUTbCA K KOOPAMHAIMHM PA3IUYHBIX MO3ULIMN B
COTPYJHHUYECTBE;

' (dopMynupoBaTh COOCTBEHHOE MHEHHE U MO3UIIMIO, ApIYMEHTHUPOBATh U KOOPJAMHUPOBATH €&
C TMO3UIMAMU MApTHEPOB B COTPYAHHUYECTBE IpU BBIPAOOTKE OOIIEro pemeHus B COBMECTHOM
NESITEILHOCTH;

' OCYIICCTBJIATDH B3aUMHBIMN KOHTpPOJIb MW OKa3bIBaTb B COTPYAHHYCCTBC HeO6XOZ[I/IMYIO
B3aNMOIIOMOIIIb,



' IUTAHUPOBATh OOIMKE CcrnocoObl pabOTHl; OCYIIECTBIATH KOHTPOJIb, KOPPEKIHIO, OLEHKY
NEeUCTBUM MapTHEPA, YMETh YOESK1aTh;

Ilpeomemmnuie pesynovmamul

Obyuarowuiics Hayuumcs:

' MNPUMCHATH OCHOBHBIC MCTO/IbI ITIO3HAHU: H8,6JIIOI[€HI/IG, HU3MCPCHUC, SKCIICPUMCHT,

' OIIMCHIBATh  CBOMCTBa TBépIIbIX, KUIKUX, FaSOOGPaBHBIX BCIICCTB, BBIACIAA  HUX
CYIICCTBCHHBIC ITPHU3HAKH,

' PACKpBIBATb CMBICJI 3aKOHA COXpPAaHCHUA MAaCChl BEICCTB, aTOMHO-MOJICKyJISIpHOfI TCOPHHU,

' pasznuyaTh XUMUYECKHE U (PU3UUECKUE SBJICHUS, HA3bIBATh MPU3HAKH U YCIOBHS MPOTEKAHUS
XUMHUYECKUX PEAKIIU;

' coOroaTh mpaBmiIa 0€30TMacHO padOThI IIPH MPOBEICHUU OIIBITOB;

. MOJIb30BATHCS TAOOPATOPHBIM 000PYIOBAHUEM U MTOCYIOM;

: MoJIy4aTh, COOMpaTh ra3000pa3HbIe BEIIECTBA U PACIIO3HABATH UX;

. XapaKTCpUu30BaThb (1)I/I3I/I‘ICCKI/IC M XUMHWYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHu4eCKux
COCAMHCHWH, TMPOBOJUTHL OIBITEI, MNOATBCPKAAOIIHUEC XUMHUUYCCKUC CBOUCTBA H3YUCHHLIX KJIIACCOB
HCOPraHNM4YCCKUX BCIICCTB,

' pAacKpbIBaTh CMBICI IOHATHUSA «PAcTBOP», BBIYUCIATH MACCOBYIO JOJIIO PacTBOPEHHOIO
BEILIECTBA B PACTBOPE, TOTOBUTH PACTBOPHI C ONPEACIEHHON MacCCOBOM J0JIEH paCTBOPEHHOTO BEIECTBA;

' XapaKkTepu3oBaTb 3aBUCUMOCTH (1)I/ISI/IV—IeCKI/IX CBOMCTB BCIIIECTB OT THIIA KpHCT&J’IJ’IH‘—ICCKOﬁ
PEMICTKU, ONIPEACIIATE BUA XUMHUYCCKOU CBA3HU B HCOPTAaHUYCCKUX COCTUHCHHUAX,

' PaCKpLEIBATb OCHOBHBLIC ITOJIOKCHHA TCOPHUU 3HGKTpOHHTH‘I€CKOﬁ Aucconuanuuu, COCTaBJIATH
YpaBHEHUS JIEKTPOJUTHUECKON TUCCOIHAITUN KUCIIOT, IIEI0YEH, COJiel U peaKIuii HOHHOTO 00MeHa;

' PaCKphIBaTh CYIIHOCTH OKHUCIIUTCIBbHO-BOCCTAHOBUTCIBHBIX peaKHHﬁ, OMpCACIIATh
OKHUCJIUTEh U BOCCTAHOBUTENb, COCTABIIATH YPAaBHEHUS OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIi;

' MIPOBOJUTH OMBITHI 110 MOJYYCHUIO U U3YUEHHIO XUMUYECKUX CBOMCTB Pa3JInYHbIX BEIIECTB;

IrpaMOTHO O0OpalaThCs C BEIIeCTBAMU B IOBCETHEBHOM KU3HU.

Obyuarowuiics noay4um 603MONCHOCHb HAYUUMbCA:

‘ BBIJIBUTaTh U MIPOBEPATH IKCIIEPUMEHTAILHO TUIIOTE3bl O XMMHUYECKUX CBOMCTBAX BEIIECTB Ha
OCHOBE HX COCTaBa M CTPOCHHUSA, UX CIOCOOHOCTH BCTYHNaTh B XUMHUYECKHE pEaKLUU, O XapakTrepe U
MPOJIYKTaX Pa3InYHbIX XUMUYECKUX PEAKIIHIA;

‘ XapaKTepU30BaTh BELIECTBA M0 COCTaBYy, CTPOCHHIO U CBOIMCTBaM, YCTaHABIUBATh IPUYUHHO-
CIIEJICTBEHHBIE CBS3U MEK/y JaHHBIMU XapaKTepUCTUKAMU BELIECTBA;

‘ COCTaBIIAITh MOJIEKYJISIpDHBIE M TOJHBIE HMOHHBIE YpPAaBHEHHUS 10 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

‘ MIPOTHO3UPOBATH CIOCOOHOCTh BElIECTBA POSBISTH OKHUCJIUTEIbHbBIC WIH
BOCCTaHOBUTEJIbHBIE CBOMCTBA C YYETOM CTENEHEH OKUCICHHSI DIEMEHTOB, BXOISAIINX B €r0 COCTaB;

‘ BBIJIBUTaTh M TPOBEPATh OKCIHEPUMEHTAIbHO THUIIOTE3bl O pe3ylbTaTaXx BO3JEHCTBUS
pa3nuYHbIX (PAaKTOPOB HA U3MEHEHUE CKOPOCTU XUMHUYECKOM peaKiuu;

‘ WCIOJIb30BaTh MPHOOpETEHHBbIE 3HAHUS IS OKOJIOTUYECKH TPAMOTHOTO TOBEJICHHUS B
OKpYKarollen cpere;

' WCIOJIb30BaTh MPHOOPETEHHBIE KIIOUYEBbIE KOMIIETEHIIMM TPU BBIMOJTHEHUH MPOEKTOB U
pelmieHnn  y4eOHO-UCCNeOBAaTeNbCKUX 3a/ad 10 UW3YyYEHUIO CBOWMCTB, CHOCOOOB TMONYy4YEHHUS W
pacro3HaBaHus BEILECTB;

' 00BEKTUBHO OLIEHUBATh MHPOPMAIUIO O BEHIECTBAX U XUMUYECKUX MPOIIeccax;

: OCO3HABaTh 3HAUYEHUE TEOPETUUECKHX 3HAHMM MO XUMHUHU JUIsl MPAKTUUECKOU JESATEIBHOCTH
YEJI0BEKa;



' CO3J1aBaTb MOJACIIN U CXCEMbI IJId pCHICHUA y‘-Ie6HBIX W II03HABATCJIbHBIX 3aJa4d, IIOHHUMAaThb
HCO6XO[[I/IMOCTB C06JIIOIICHI/I$I HpGI[HHC&HI/Iﬁ, npeaiiaraCMbiX B HHCTPYKIHUAX 10 UCIIOJIB30BAHUIO JICKAPCTB,

CpeICTB OBITOBOM XUMHH U JIp.

(I)OpMLI KOHTPOJIsA

KoHTpoms pe3ynbratoB 00ydeHus B cOOTBETCTBUU ¢ ganHOU OIl mpoBoauTCs B popMe MTUCBMEHHBIX

U DKCIEPUMEHTAIbHBIX padoT, peAnoaracTcs NpoBeACHNE IPOMEKYTOUYHOM U UTOTOBOM aTTECTALIUU.

YueOHO-TEMaTHUYECKOE INIAHUPOBAHUE MaTepUuajia B 8 kiacce

Ne [ara
n/n Tema ypoka Kounuyecrso yacos | Ilo miany ‘ ITo ¢gakry
Memoovl no3nanusa ¢ xumuu. IKcnepumenmanbHvle 0OCHO8vl Xumuu — 4 uaca
1 [IpaxTnueckas padora Ne 1 1
«3yueHne cTpoeHus MmIaMeHn»
2 JIaGopatopHsrii onbIT Ne 1 1
«/1o xakoi1 TeMnepaTypbl MOXHO HarpeTh
BEILIECTBO ?»
3 JIaGopatopHsIii ombIT Ne 2 1
«M3MepeHne TeMIiepaTypsl KATIEHHS BOBI
C TIOMOUIBIO TATYMKA TEMITEPATYPHI U
TEPMOMETPA»
4 JlaGoparopHslii onbIT Ne 3 1
«OrnpeneneHune TeMepaTypbl IUIaBIEeHUS U
KPUCTAJIIIM3AIIMU METAJLIa»
Beeoenue ¢ xumuio — 4 uaca
5 Kpatkwuit ouepk UCTOpHH XUMHH. 1
[lepuoanueckas cucteMa XUMHUYECKUX
anemenToB JI.M. Menneneena.
6 Xumuaeckue hopmyibl. OTHOCHUTETbHAS 1
aTOMHas U MOJICKYJIsipHasi Macca.
7 MaccoBast 10J1s 2JIEeMEHTa B COSJMHEHHH. 1
3aaun Ha OMpeJesieHUe CoJIepKaHus
JJIEMEHTA B BEIIECTBE.
8 3ajaun Ha BbIBelIeHHE (DOPMYJIBI BEIIECTBA 1
C HCIOJIB30BAaHUEM JI0JICH JIEMEHTOB U
OTHOCHUTEIIbHOU IJIOTHOCTH BEIECTBA.
Amomul Xumuueckux r1emenmos — 6 uaca
9 Crpoenue atoMoB. M3MeHeHus B cocTaBe 1
sJIep aTOMOB XUMUYECKHX AJIEMEHTOB.
10 CrtpoeHue 3JIeKTPOHHBIX 000I0YeK 1
aTOMOB.
11 N3MmeHeHne yncia 3JIeKTPOHOB Ha 1
BHEIIIHEM PHEPreTHYECKOM YPOBHE aTOMOB
XUMUYECKHUX 3JIEMEHTOB.
12 [TpomexyTouHast KOHTpOJIbHAs paboTa 1
Nel.
Ilepsonauanvnvie xumuueckue nonamus — 4 uaca
13 \ YucThle BEIIECTBA U CMECH. | |
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JIaGopatopuslii onbIT Ne 4 1
«OmnpeneneHue BOJOMPOBOIHON U
JUCTUIUIMPOBAHHOM BOIBI»

14

Du3nyecKue U XMMUYECKUE SIBJICHUS.

JleMoHCTpalMOHHBIN KcriepuMeHT Ne 1 1

«Bblenenne u NorioeHue Temia —
MPU3HAK XUMHYECKON peaKklumu»

15

[IpocTseie 1 CI0KHBIE BEIECTBA. 1
JleMOHCTpalMOHHBIN SKcriepuMeHT Ne 2.
«Pa3noxeHue BOJbI MIEKTPUIECKUM
TOKOM)»

16

3aKoH COXpaHEHUsI MacChl BEIIECTB.
JleMoHCTpalMOHHBIN SKcriepuMenT Ne 3. 1
«3aKOH COXpaHEHUs! MacChl BEIIECTBY.

Knaccol neopeanuueckux coedunenuit — 10 uacos

17

CocraB Bo3ayxa. 1
JleMoHCTpaIMoHHbIN SKcriepuMeHT Ne 4.
«OnpeneneHne cocraBa BO3IyXay.

18

OKcHaBl M UX CBOMCTBA. 1

19

OcHoBanus. [IpakTuueckast pabora Ne 2.
«Omnpenenenue pH pacTBOpoB KHUCIIOT U 1
ET0YEH»

20

JlabopaTtopublii onbIT Ne 5. 1
«Omnpenenenue pH pa3nuyHbiX cpeny

21

XHUMHUYECKUE CBOMCTBA OCHOBAHUM.
JlaGopaTopHublii onbIT Ne 6.
«Peakius HeTpanu3aum. 1
JIeMOHCTpaIMOHHBIN SKciepuMeHT Ne 5
«OcnoBanwus. TemnoBoi ekt peakun
TUAPOKCUIA HATPUSI C YIIIEKUCIBIM Ta30M»

22

CBolicTBa HEOPraHMYECKUX COCTUHEHU N 1

23

JlaGopaTopHublii onbIT No 7. 1
«OmnpejeneHne KUCIOTHOCTH TTOYBBI»

24

CBoOMCTBa KUCIIOT. 1

25

[IpakTuueckas padota Ne 3 1
«[losryueHne MeTHOTO KYyOpOCay

26

CBolJicTBa COJIEH. 1

Pacmeoput — 6 uacos

27

PactBopsl. JIabopaTtopHslii onbIT Ne 8. 1
«3ydeHue 3aBUCUMOCTH PacTBOPUMOCTH
BEIIECTBA OT TEMIIEPATYPBI».

28

JIaGopatopHslii onbIT Ne 9. 1
«HabmroneHue 3a pocTOM KpUCTAJIIOBY.

29

JIaGopatopuslii onbiT Ne 10. 1
«IIepechIIEHHBIN PacTBOPY.

30

[Ipaktuyeckas padora Ne 4 1
«OmnpezeneHre KOHIEHTPAIUU BEIECTB
KOJIOPUMETPUYECKUM TI0 KaTHOPOBOYHOMY

rpaduxy»




31

Kpucrannoruaparst.
JlaGopatopusiii ombiT Ne 11.
«OrnpeneneHue TeMIepaTrypbl pa3jioKeHUs
KpUCTAJIJIOTUApPATay

32

XHUMHUYECKasi CBA3b.
JlemoHcTpaloHHbIH OnbIT Ne 6
«Temmneparypa 1IaBJIeHHs BELIECTB C
Pa3HBIMM THIIAMH KPUCTAILIMYECKUAX
PELIETOKY.

33-34

3ammTa NpoeKTOB.
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