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PABOYASA ITPOI'PAMMA 10no/THUTEJIBHOI0 00pPa30BaHMsA 0 XUMHUH 115 8-9 Kki1accoB ¢
HCIO0JIb30BaHNEM 000py10oBaHus HeHTpa «Touka pocray

B oOyuenun xumum 0OJbIIOEC 3HAYEHHWE MMEET IKCIEPHUMEHT. AHAIM3HPYS PE3YIbTaThl
IPOBEIEHHBIX OINBITOB, ydaluecs yOeXIarTcs B TOM, 4YTO T€ MM HHbIE TEOPETUYECKHE
NpPEICTAaBICHUS COOTBETCTBYIOT WM NPOTHBOPEYAT pPEaTbHOCTH. TONBKO OCYIIECTBISSA
XUMHUYECKHH HKCHEPUMEHT MO>KHO IIPOBEPUTH JIOCTOBEPHOCTh IPOIHO30B, CJAEIAHHBIX Ha
OCHOBAHMHU TEOpUHU. B mporecce 3KCHepuMEeHTaNbHON padoThl ydammecss MpuoOpeTaroT OIBIT
IO3HAHUS PEAJIBHOCTH, SABISAIOIIMHCA BaXXHBIM 3TAaloM (OPMHUPOBAHMS y HUX YOSKICHHIH,
KOTOPBIE, B CBOIO OUEPE/Ib, COCTABIISIIOT OCHOBY HAyYHOT'O MHPOBO33PEHHUSL.

Buenpenue oOopynoBanus uudpoBoi naboparopun meHtpa «Touka pocTay MO3BOJIMUT
KauCCTBCHHO U3MCHUTL IMPOLECC O6y‘-I€HI/IH xuMmuH. KonmuecTBeHHbBIC SKCIICPUMCHTBI IMO3BOJIAT
[OJIy4aTh JIOCTOBEPHYIO MH(POPMALIUIO O IPOTEKAaHUU TE€X WJIM MHBIX XMMUYECKUX IpoIeccax, O
CBOMCTBaxX BemecTB. Ha OCHOBE MOJyue€HHBIX 3KCIIEPUMEHTAIBHBIX JAHHBIX 00y4aeMble CMOTYT
CaMOCTOSITENIBHO JeJlaTh BBIBOJBI, 0000LIaTh pe3yibTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OAHO3HA4YHO 6y,I[CT Ccoco0OCTBOBAThH MOBBIIICHUIO MOTUBaLlM O6y‘-ICHI/I$I IIKOJBHUKOB.

Jlis u3ydeHus npeaMera «XHUMHUS» Ha 3Tarle OCHOBHOTO OOIIEro 0Opa3oBaHUs OTBOJIUTCS
68 vacos:

8-9 kmacc —68 yacos;

Jannas oOpa3oBareibHas IMporpaMMa OOECIeYrBaeT YCBOCHUE YYAIIMMUCS BaKHEHIINX
XMMHUYECKHX 3aKOHOB, TEOpPUH U MOHATUH; (OpMHUpPYET NpPEACTaBICHHE O POJIM XUMHU B
OKpYy’KaromeM MUPE U KHU3HU YCIIOBCKA. HpI/I 9TOM OCHOBHOC BHUMAHHUC YACIACTCA CYIIHOCTHU
XUMHUYECKHX PEaKLUil U METO/1aM MX OCYILLECTBICHHUS.

OIIHI/IM U3 OCHOBHBIX IPHUHOUIIOB IIOCTPOCHHA IIPOrpamMmbl ABJIACTCA IMPHUHIMII
JOCTYITHOCTH. OKCHEpUMEHTAIbHbIE JlaHHbIC, IIOJIYYEHHbIE YYallUMHCS TpPU BBITOJHEHUU
KOJIMYCCTBCHHBIX OIIBITOB, ITO3BOJIAIOT yHalIUMCA CAMOCTOATCIBHO J€JIaTh BbBIBOJIbI, BBIABJIATH
3aKOHOMEepHOCTU. [loaxobl, 3aJOXKEHHble B COAEp)KaHUE MPOrpaMMbl Kypca, CO3AAI0T
H€06XOI[I/IMI)IG YCI0BUA AJid CUCTEMHOT'O YCBOCHUA ydalllUMUCA OCHOB HAYyKH, IJId obOecrieyeHus
Pa3sBUBAIOIIETO M BOCIUTBHIBAIOLIETO BO3JCHCTBUS OOy4e€HUS Ha JIMYHOCTh Y4Yallerocs.
@®opmupyemble 3HaHMSI JIOJDKHBI CTaTh OCHOBOM CHCTEMbl YOEXIEHUH IIKOJbHHUKA,
LEHTPAJIBHBIM SIPOM €TI0 HaAyYHOT'O MHUPOBO33PEHHUSL.

Ha 6a3e nentpa «Touka pocra» odecrieunBaeTcs peanu3anus o0pa3oBaTeIbHbIX IPOrpaMm
€CTECTBEHHOHAYYHOH M TEXHOJIOIMYECKON HalpaBIeHHOCTEH, pa3paboTaHHBIX B COOTBETCTBHH C
TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cdepe 00pa3oBaHus U € YYETOM pEKOMEHJalui
denepanbHOTo onepaTopa yueOHOro npeaMera « XUMHUs».

OO0pa3oBarenbHas IporpaMMa IMo3BOJISIET HHTETPUPOBATh PEANU3YEMbIE MTOAXO0/IbI, CTPYKTYPY U
coJiepKaHue IpH OpraHu3anuu oO0ydeHus XumMuM B 8—9 Kilaccax, BBICTPOEHHOM Ha 0Oase
JT000T0 U3 JOCTYMHBIX Y4eOHO-MeToanuecKkux komriekcoB (YMK).

Hcnonb3oBanue obopynoBanus «Touka poctay npu peanusauuu nanHoi OIl mo3Bomser co3aarh
YCIIOBUS:

[] aist pacIIMpeHus CoAep KaHusl IMKOIbHOTO XUMHUYECKOT0 00pa30BaHus;

[] nnsi TOBBIIEHHUS [O3HABATEIbHONW AKTMBHOCTH OOY4YalOIUXCS B €CTECTBEHHOHAYYHOU
o0JacTu;

[J ;s pa3BUTUSI JUYHOCTH peOEHKa B Iporiecce OOyUYeHHs] XHMHH, €ro CIocoOHOCTEH,
(GbopMHPOBaHUS U YOBJIETBOPEHUS COIIMATIBHO 3HAUUMBIX [ | HHTEPECOB M MOTPeOHOCTEH;

(] niist paboThI C OapEHHBIMU HIKOJIBHUKAMHU, OPTaHU3alMK UX Pa3BUTHS B PA3JIMYHBIX 00JIACTSIX
o0pa3oBaTesbHON, TBOPUECKOU AesTenbHOCTH. [ []

Mean u 3apaun
1. Peanuszamusi OCHOBHBIX 00I11€00pa30BaTENbHBIX MPOrpaMM IO Yy4eOHBIM IpeaMeTam
€CTeCTBEHHOHAYYHOH HANpaBJICHHOCTH, B TOM YHUCIE B paMKax JOMOJHUTEIBHOTO 00pa3oBaHuUs
00ydJaromuxcs;



2. BBElIEHHUE COBPEMEHHBIX CPEJCTB OOyUeHHUS W BOCIHTAHUS JUISI U3y4YeHHs (B TOM YHCIE
SKCIIEPUMEHTANIBHOT0) JAUCUUIUIMH (MOJyJieil) €CTeCTBEHHOHAyYHOW HAampaBiICHHOCTU IpU
peanu3allid  OCHOBHBIX  O0IIEOOpa3oBaTENbHBIX  MPOrpaMM W JIONOJIHUTEIbHBIX
o0mieo0pa3oBaTeIbHbIX MPOrpaMM, B TOM YHCJIE Ui PACIIMPEHHs COIep aHUs Yy4eOHOro
npeaMeTa «XumMus».

3. BOBJICYEHHUE yYAUTUXCS B IPOEKTHYIO 1E€ATEIBbHOCTD.

[TpodunpHBI KOMIIEKT 00OpyaoBaHuUs meHTpa «Touka pocta» obecrneunBaeT 3h(HEKTHBHOE
JOCTIDKEHHE ~ 00pa3oBaTeNbHBIX  PE3ylbTaTOB  OOydYalOMMMHUCA 1O  IporpaMmam
€CTECTBEHHOHAYYHOW HAamNpaBIE€HHOCTH, BO3MOXXHOCTh YIIyOJIEHHOTO HM3y4YEHHUS OTAEIbHBIX
IPEIMETOB, B TOM YHCIE /Uil (POPMHUPOBAHUS M300PETATEIHCKOTO, KPEaTUBHOTO, KPUTUYECKOTO
MBILUICHUSI, Pa3BUTHUsSI (YHKIMOHAJIBHOW TIPaMOTHOCTH Yy OOydYaloIIUXCsi, B TOM YHCIE
€CTECTBEHHOHAYYHON U MAaTEMaTUYECKOM.

DKCHEepUMEHT SBJISETCSI HCTOYHUKOM 3HAHUN U KPUTEPUEM UX UCTUHHOCTH B Hayke. KoHnenius
COBPEMEHHOTO O00pa30BaHUs MOJPAa3yMEBAET, YTO B y4eOHOM JKCIIEPUMEHTE BEIYIIYIO pOIb
JOJIKEH 3aHATh CAMOCTOATEIbHBINA UCCIIEOBATEILCKUN YUCHUUYECKHUM SKCTIEPUMEHT.
CoBpeMeHHBIE AKCIEPUMEHTAIBHBIC HCCICIOBAHUS 110 XMMHUHU YK€ TPYAHO NPEACTaBUTH 0e3
UCIIONIb30BAaHUSI HE TOJBKO AaHAJOTOBBIX, HO W LHU(POBBIX H3MEPUTENBbHBIX MpHOOpoB. B
®enepanibHoM ['ocynapcrBenHom OOpaszoBarenbHoM Cranpapre (PI'OC) mpomucaHo, 4TO
OJIHUM W3 YHHUBEPCAIbHBIX yUEOHBIX AEHCTBUIA, MPUOOPETAEMBIX YYAIIUMHUCH, JOJHKHO CTaTh
YMCHHE «IIPOBEJCHUS OIBITOB, MPOCTBIX JKCIHEPUMEHTAIBHBIX HCCICIOBAHUHN, NPSMBIX U
KOCBEHHBIX M3MEPEHUH C UCHOJIB30BAHUEM AaHAJOTOBBIX U IU(PPOBBIX H3MEPHUTEIHHBIX
puOOpOB».

Y4eOHBIi SKCIIEPUMEHT [0 XUMUH, POBOJUMBINA HA TPATUIIMOHHOM 000pYy10BaHHUH, O3
pUMEHEeHHS TUPPOBBIX JTa00paTOpUid, HE MOXKET MO3BOJUTH B MOJHON MEPE PEIINTh BCE 33/1a4H
B COBPEMEHHOM 1IKOJIE. ITO CBSI3aHO C PSIIOM MPUYHH:

[} TpaAMIIMOHHOE LIKOJIFHOE 000PYAOBaHHE U3-32 OTPAHUYCHUS TEXHHUYECKIX BO3MOKHOCTEH He
MO3BOJISIET IPOBOJIUTH MHOTHE KOJIMYECTBEHHBIE HCCIIEIOBAHNUS;

] IIATETBHOCTD MPOBEACHUS] XUMUYECKIX UCCIIEIOBAaHHUM HE BCEr/la COrIacyeTcs ¢
JUTUTETTFHOCTHIO YUeOHBIX 3aHSATHUI;

[] BOBMOXHOCTB IIPOBEJACHUSI MHOTHUX MCCIIEOBAHUN OTpaHUUMBAETCS TPEOOBAHUSIMA TEXHUKHU
0e30MacHOCTH U Jp.

[udposass nabopaTopHsi MOJHOCTBIO MEHSIET METOAMKY U COAEp)KaHUE SKCIEePUMEHTAIbHON
NEeSTeTPHOCTH M pellaeT BBINICTIepeYrciIeHHble Mpoonembl. Lupokuii crekTp AaTYuKoB
MO3BOJISIET yYalIUMCs 3HAKOMHUTBCS C MapaMeTpaMi XMMHYECKOTr0 3KCIIEpUMEHTa He TOJIBKO Ha
Ka4eCTBEHHOM, HO M Ha KOJMYECTBEHHOM ypoBHe. L{udpoBas mabopaTopus 1mMo3BONISET BECTH
JUINTENIbHBIA AKCIEPUMEHT JlaXke B OTCYTCTBUE SKCIIEPHUMEHTATOpa, a 4acToTa MX HM3MEpEeHUi
HETIO/[BIACTHA YEJIOBEYECKOMY BOCTIPHSTHIO.

B mponecce GopmupoBaHUS 3KCIIEPUMEHTAIBHBIX YMEHUN YYEHUK OOydaercs MpeAcTaBIATbH
uH(popMalLrio 00 UCCIIeIOBAaHUH B YETHIPEX BUAX:

[1 B BepOaIbHOM: ONHCHIBATH SKCIEPUMEHT, CO3/1aBaTh CIOBECHYIO MOJIENb IKCIIEPUMEHTA,
(bUKCUpOBaTh BHUMAHHUE Ha U3MEPSIEMBIX BEIMYHHAX, TEPMUHOJIOTHH;

[ B TaOJIMYHOM: 3alIOJHSTH TaOJIMIbI JAHHBIX, JIEXKAIUX B OCHOBE IOCTPOEHUS rpadukoB (Ipu
3TOM Y y4alllXcsl BO3HHKAET epBUYHOE ] IpeIcTaBIeH)e 0 MacITabax BeJIUYHH);

[1 B rpadhmgeckoM: CTPOUTH TpaUKH 10 TAOIMYHBIM JTAHHBIM, YTO Ja&T BO3MOXHOCTB Iepexo/ia
K BBIIBIKCHHIO THIIOTE3 O XapaKTepe 3aBHCHMOCTH MEXIy BEeTMYMHAMH (TIPU 3TOM YUUTENb
MOKa3bIBAaET MPEUMYILECTBO B BU3YaJIH3allMM 3aBUCUMOCTEH MEX]ly BEIMUYMHAMMU, HATJISITHOCTh
Y MHOTOMEPHOCTb);



[] B BU/Ie MaTeMaTHYECKUX YPAaBHEHHIA: JaBaTh MaTeMaTHUECKOE OMMUCAHHE B3aMMOCBSI3U
BEJIMYMH, MaTEMaTHYECKOE 0000IIECHHE.

[Tepexox OT Ka)I0T0 dTana MpeacTaBIeHUs HH(POPMALUY 3aHUMAET T0BOJIBHO OOJIBIION
IPOMEXKYTOK BpeMeHH. B 7—~8 kiaccax 3ToT npouecc Heo0X01uM, HO B CTapUIMX Kilaccax
MOYKHO OBUIO OBI 3TO BpeMsi IOTPATUTh HA pelIeHue 0ojiee BaXXKHbBIX 3a1a4. B aToM rurane
U POBBIE JTAOOPATOPUH CYLIECTBEHHO SKOHOMST BpeMsi. DTO BpeMsl MOXKHO IOTPAaTHTh
cornacHo @I'OC Ha hopMupoBaHHE UCCIEAOBATEIBCKUX YMEHUH yUaIIUXCsl, KOTOPBIE
BBIPA)KAIOTCS B CIEYIOIUX JEHCTBUAX:

- oTpe/eNieHre IPOOIIEMBI;

[l mocTaHOBKA UCCIIEI0BATENILCKON 3a1auu;

[] miaHupoBaHME PELICHUs 3a/1auu;

[ mocTpoeHue Moaenei;

[} BBIIBHIKEHUE TUNIOTE3; [] SKCIIEpUMEHTATIbHAS IPOBEPKA THIIOTE3;

[ aHANTM3 JaHHBIX SKCIIEPUMEHTOB WJIN HAOIIOICHHIA;

[1 popmyaHrpoBaHUE BHIBOIOB.

1. IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOT'PAMMBI 10110/ IHUTEIBHOTO
odpazoBanus «XUMMUSA» nas 8-9 kiaccoB ¢ ucnojib3oBanuemM 000py10BaHNs HEHTPA
«Touka pocTa» ¢ onMcaHNeM YHHBEPCAJIBbHBIX Y4eOHBIX NeHCTBHIH, JOCTUTAeMbIX
o0yyarmumucs
JInuyHOCTHBIE pe3yJIbTaThI
OO0yuJarouuiicss HOIYIUT BO3MOXKHOCTH [T (DOPMUPOBAHHS CIIEAYIONINX JIMYHOCTHBIX Y'Y /1
[] ompenienieHue MOTHBALIMY HU3yUYeHUs yueOHOro MaTepuana;
[] olleHMBaHKE yCBAaUBAEMOTr0 y4eOHOr0 MaTepHaa, HCX0/1 U3 COIIMAIbHBIX U JINYHOCTHBIX
LIGHHOCTEH;
[] nOBBIIIEHHE CBOETO 00PAa30BaTEILHOTO YPOBHS U YPOBHSI TOTOBHOCTH K M3YyYEHHIO OCHOBHBIX
UCTOPUYECKHUX COOBITHI, CBI3aHHBIX C Pa3BUTHEM XMMHHU U OOIIECTBA;
[] 3HaHME IPaBHJI IOBEIECHUS B YPE3BBIYANHBIX CUTYALHAX;
[] oLleHUBaHME COLMAIIBHON 3HAYMMOCTH Ipodeccui, CBSI3aHHbBIX C XUMHUEH;
[} BnageHue npaBuIaMu 0€30I1aCHOTO OOpAIleHUs ¢ XMMUYECKHMH BEIeCTBAMU U
000py10BaHUEM, ITPOSIBICHUE KOJIOTMUECKON KYJIbTYPHI.

MeTanpeameTHble pe3yJibTaThl

Pezynamuenvie

OO0yuarouuiics NOIyYUT BO3MOXKHOCTD JUIs (YOPMUPOBAHUS CIEIYIOUINX PErylaTUBHBIX Y'Y 1:
[] nenenonaranue, BKJIOYas IOCTAHOBKY HOBBIX 1IeJIeH, IpeoOpa3oBaHue MPaKTHUECKOH 3a1aun
B TI03HABATEJIbHYIO, CAMOCTOSTENIbHBINA aHAJIN3 YCIOBUI TOCTH)KEHUS 1I€TIM HAa OCHOBE y4éTa
BBIJICIICHHBIX YUUTEIIEM OPHEHTUPOB IEHCTBHS B HOBOM YUY€OHOM MaTepuale; IUIaHuPOBaHKE
YT JIOCTUXKEHUS 1ienel;

[] ycTaHOBJIEHHE LIEEBBIX PUOPUTETOB, BhIIEIICHUE alIbTEPHATUBHBIX CIOCOOOB JJOCTUKEHUS
ey ¥ BeI0op Hanbosee 3¢ (peKTUBHOTO Crocooa;

[] yMeHHE CaMOCTOSITEIbHO KOHTPOJIUPOBATh CBOE BPEMsI U YIIPABIIATh UM;

[] yMeHHe PUHUMATh PEIICHUs B TPOOJIEMHOMN CUTYyaIlHH;

[] mocTaHOBKa y4eOHBIX 3ajja4, COCTaBJICHHE IIJIaHa U MTOCJIEI0BATEIbHOCTHU ACHCTBHUIA;

[] opranu3aiusi pabouero Mecta MpH BBITOJIHEHUH XUMHUUYECKOTO SKCIIEPUMEHTA;

[ mporHO3MpOBaHKE PE3yIbTATOB O0YUYESHHS, OIICHUBAHHE YCBOCHHOTO MaTeprala, OleHKa
Ka4yecTBa M YPOBHsI MTOJIyUYE€HHBIX 3HaHUH, KOPPEKIMS [UIaHa U crioco0a AeHCTBHS MTpH
HEOOXOIMMOCTH.



Ilo3nasamenvHuvie

OO0yyaromuiics TOTYYUT BO3MOKHOCTD TSl JOPMUPOBAHUS CISAYIONINX TTO3HABATENbHBIX Y Y JI:
[] TOWCK ¥ BBIZEJIEHUE UH(POPMAITUY;

[] aHanu3 ycioBuid U TpeOOBaHMM 3a/1auH, BBIOOD, COTIOCTaBIeHHE U 000CHOBAaHKE clIocoOa
peLIeHNS 3a0a4H;

[] BeIOOp Haubosee 3pPeKTUBHBIX CIOCOOOB pelleHus 3a/]aul B 3aBUCUMOCTH OT KOHKPETHBIX
YCIIOBHI;

[] BBIIBMDKEHUE U OOOCHOBAHUE TUIIOTE3BI, BEIOOP criocoba e€ mMpoBepKu;

[] caMOCTOSITENIBHOE CO3/IaHUE AJITOPUTMA JIEATEIbHOCTH IIPU PELIEHUH ITPOOJIEM TBOPUECKOTO 1
ITOMCKOBOI'O XapaKTepa;

[] yMeHHUsI XapaKTepU30BaTh BEIIECTBA 10 COCTaBY, CTPOSHUIO U CBOMCTBAM;

[] onuchIBaHUE CBOMCTB: TBEPABIX, KUIKUX, FA3000pa3HBIX BEIIECTB, BIJICICHNUE UX
CYHIICCTBCHHBIX ITPU3HAKOB,

[] n300paxkeHre cocTaBa MPOCTEUIITNX BEUIECTB C MOMOIIBI0 XUMHUECKUX (GOPMYIT M CYIITHOCTH
XUMHWYCCKUX peaKuHﬁ C IOMOIIIBKO XUMHUYCCKUX ypaBHCHHfI;

[] mpoBe/ieHUE HAOIIOCHUM, OTIMCAaHNE TPU3HAKOB U YCIIOBUHM TEUEHUSI XUMUUECKUX PEaKIIUi,
BBITTIOJTHCHHUEC XUMHUYCCKOI'0 SKCIICPUMEHTA, BLIBOJIbI HA OCHOBC aHalin3a Ha6JIIOI[€HI/If/'I 3a
9KCIIEPUMEHTOM, PEHICHHE 3a/1a4, MOJIyYeHnEe XUMUYECKON HHPOpMALK U3 pa3IHuHbIX
HUCTOYHHUKOB,

[] yMeHHe OpraHu30BbIBaTh UCCIIEIOBAHUE C LEIBIO IPOBEPKU TMIIOTE3;

(] ymeHue Jenath YMO3aKItoueHus (MHAYKTUBHOE U TI0 aHAJIOTUH) U BBIBOJIBL;

[] ymenune oObEKTUBHO OLIEHUBATH HH(OPMAIUIO O BEIIECTBAX U XMMHUECKHX IIpoIleccax,
KPUTHYCCKHN OTHOCUTHCA K HCGBILOH&Y‘IHOﬁ I/IH(i)OpMaIII/II/I.

Kommynuxamuénvie

OOyuarouuiics NOIyYUT BO3MOXKHOCTD JUIsl (YOPMUPOBAHMS CIIEIYIOLUIMX KOMMYHHKATHBHBIX
YVI:

[] TOJIHOE ¥ TOUYHOE BBIPAKEHUE CBOUX MBICIIEH B COOTBETCTBUU C 3a/1a4aMH U YCIOBUSAMU
KOMMYHUKaIWH;

[] ameKBaTHOE UCII0JIB30BAHUE PEUEBBIX CPEJICTB Ul y4acTUs B JUCKYCCUU U apryMEHTaIuu
CBOEH MO3UIINK, YMEHUE MPEJCTABIATh KOHKPETHOE COJIEpKaHue C COOOIIEHUEM €ro B
MUCHMEHHOMW U yCTHOU popme,

[] onmpezenenue crioco60B B3aUMOJICHCTBUS, COTPYTHUUECTBO B IIOMCKe U cOope nHpopmanuy;
[] onpenienienue crnocob0B B3aUMOJICHCTBHUS, COTPYIHUUYECTBO B IOUCKE M cOOpe HH(pOopMaIHH,
ydacTue B 1Majore, iIaHUpOBaHUE OOIINX cIOcO00B padOThI, MPOSBIEHUE YBAKUTEIHHOTO
OTHOLIECHHUS K IPYTMM YYaLUMCS; ONIUCAHUE COAEPKAHUS BBIITOIHIEMbIX JEHCTBUI C LENbIO
OPUEHTUPOBKHU B MIPEAMETHO- IPAKTUUYECKON AESITEIbHOCTH; YMEHUSI YUUTHIBATh PA3HbIE MHEHHUS
Y CTPEMUTHCS K KOOPAVHALIMY PA3IMUHBIX TIO3ULUNA B COTPYIHUYECTBE;

[1 ¢hopmynrpoBaTh COOCTBEHHOE MHEHHE U TTO3UIIHIO, apTyMEHTHPOBATH M KOOPAHMHUPOBATH €€ C
MO3ULUSAMH MAPTHEPOB B COTPYIHUYECTBE MPH BHIPAOOTKE OOILETro peIIeHus] B COBMECTHOM
JeSITEIbHOCTH;

[] ocylIecTBIISATh B3aUMHBIH KOHTPOJIb U OKa3bIBaTh B COTPYAHUUYECTBE HEOOXOAUMYIO
B3alMOIIOMOIIb;

[l mutaHupoBaTh 00IIMe CIOCOOB PAOOTHI; OCYIIECTBIIATH KOHTPOJIb, KOPPEKIIHIO, OLIEHKY
neicTBuil mapTHEpPa, yMeTh yOexk1aTh;

[] MCTI01b30BaTh aJIeKBAaTHBIE SI3BIKOBBIE CPEZCTBA Il OTOOPAKEHHSI CBOMX UyBCTB, MBICIIEH,
MOTHBOB U OTPEOHOCTEH; 0TOOpakaTh B peuu (onucaHue, 00bICHEHUE) COACpKAHKE
COBEpILIAEMbIX JIeMCTBUH, KaKk B (popMe TPOMKOI COIMATM3UPOBAHHOM peun, Tak U B (popme
BHYTPEHHEH peuu;

[] pa3BHBaTh KOMMYHHUKAaTHBHYIO KOMIIETEHIIUIO, UCIIOJIB3YS CPEACTBA YCTHOM M MUCHMEHHOU
KOMMYHHKAIMY IPU pabOTe ¢ TEKCTAMU y4eOHUKA U JOTIOJIHUTEIBHON JINTEPATypOH,



CIIpaBOYHBIMU Ta6J'II/II_[aMI/I, MPpOABJIATH TOTOBHOCTD K YBAKCHUIO HHOHU TOYKU 3pCHUA IIPU
00CYXICHUU PE3yJIbTaTOB BHITIOJIHEHHONW PaOOTHI.

IIpeomemmuule pe3yiomamol

OO0yuaromuiicss Hay4YuTCs:

[IIpUMEHSTh OCHOBHBIE METO/IbI IO3HAHHMS: HAOIIO/ICHUE, U3MEPEHUE, IKCIIEPHMEHT;

[] onuchIBaTH CBOMCTBA TBEPIBIX, KUIKHUX, Fa3000pa3HBIX BELIECTB, BHIJCISSA UX CYIIECTBEHHBIE
NpU3HAKHY;

[ pacKkpbIBaTh CMBICIT 3aKOHA COXPAHEHHsI MAaCChl BEIIECTB, AaTOMHO-MOJICKYJISIPHOU TEOPHH;

Dpa3nnanL XHUMHUYCCKUEC U (1)I/I3I/I‘-IGCKI/IG SIBJICHHU A,
(] Ha3pIBaTh IIPU3HAKH U YCJIOBUS NPOTECKAHUA XUMUUYCCKHUX peaKHHﬁ;

[lcobmonate npaBuiia 6e30nacHoi padOTHI TP IPOBEACHUH OIBITOB;

[Imonb30BaThbest 1a00OPATOPHBIM 000PYI0BAHUEM H ITOCY/IOM;

[Imosyyarh, cOOMpaTh ra3000pa3Hble BEIIEeCTBA U PACIO3HABATD UX;

[IxapakTepu3oBaTh (pU3HUeCcKre U XUMHUYECKHUE CBOUCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
COEIUHCHMH,

[IIpOBOJUTH OMBITHI, TOATBEPKAAIOIINE XUMHUECKNE CBOMCTBA N3YUEHHBIX KJIACCOB
HEOPraHMYECKUX BELIECTB;

[JpacKpbIBaTh CMBICI IIOHSATHUS «PACTBOP», BBIYUCIISTH MACCOBYIO JOJII0 PACTBOPEHHOTO
BEILIECTBA B PacTBOPE,

[JTOTOBUTH PACTBOPHI C OIIPEACIEHHON MAacCOBOM 10JI€M paCTBOPEHHOTO BELIECTBA;
[IxapakTepu30BaTh 3aBUCUMOCTh (PM3UUYECKUX CBOMCTB BEIIECTB OT THUIIA KPUCTAIIIMUECKON
peLIETKY,

[lompenessiTh BUJ XUMUUYECKOH CBSI3U B HEOPIraHUYECKUX COEIUHEHMSIX;

[IpacKkpbIBaTh OCHOBHBIE I1OJIOKEHUS] TEOPUH IIEKTPOJUTHUECKON AUCCOLUALMH, COCTABIIATh
YPaBHEHHUS IEKTPOJIUTUYECKON JUCCOLUALIMU KUCIIOT, IEN0YEH, COJIEN U peaKliuii HOHHOTO
oOMeHa;

[JpacKpbIBaTh CYIIHOCTH OKACIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIUN, ONIPENEIATh OKMCIUTEID
Y BOCCTaHOBUTEIIb,

[JcoCTaBIIATh ypaBHEHUSI OKUACIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIU;

[Ha3BIBaTh (PAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUUYECKOH peakIui;

[IxapakTepu30oBaTh B3aMMOCBSI3b MEXKIY COCTABOM, CTPOCHHEM U CBOHCTBAMU HEMETAJIJIOB U
METAaJIJIOB;

[IIpOBOIUTH OIBITHI MO MOJTYUYEHHUIO U U3YUEHUIO XUMUYECKUX CBOHCTB pa3JInYHbBIX BEIIECTB;
[] rpaMOTHO 0OpaIaThCs C BEMIECTBAMH B ITOBCEIHEBHON XKHU3HH.

O0yuyaromuiicss NOJy4UT BO3MOKHOCTh HAYYUTHCSH:

[IBBIABUTATH U IPOBEPSITH SKCIIEPUMEHTAIBHO TUIIOTE3bI O XUMUYECKHX CBOMCTBAX BEIIECTB Ha
OCHOBE MIX COCTaBa M CTPOCHUS, UX CIIOCOOHOCTH BCTYIAaTh B XUMHUYECKHUE PEAKIIUU, O XapaKTepe
Y TIPOJIYKTaX Pa3IMYHbIX XUMUYECKUX PEaKIIUi;

[IxapakTepu30BaTh BEIIECTBA 10 COCTaBY, CTPOCHHUIO U CBOWCTBAM, YCTaHABIMBAThH IPUUMHHO-
CJIE/ICTBEHHBIE CBSI3U MEK/y JaHHBIMU XapaKTEPUCTUKAMHU BEILIECTBA;

[JcocTaBiATh MOJIEKYJISIPHBIE U MTOJIHBIE HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM HOHHBIM
YpaBHEHUSIM;

[JmporHo3upoBaTh CHOCOOHOCTH BEIIECTBA IPOSIBIISTH OKUCIUTENbHBIE HIIM BOCCTAHOBUTEIIbHbBIE
CBOMCTBA C YUETOM CTENIEHEW OKUCIIEHHUS 3JIEMEHTOB, BXO/ISIIUX B €I0 COCTAB;



[JBBIJIBUTATh U MPOBEPSITH IKCIIEPUMEHTAIILHO TUIIOTE3BI O pe3yJIbTaTaX BO3JACHCTBUS
pa3INyYHbIX (PaKTOPOB HA U3MEHEHUE CKOPOCTHU XMMHUYECKOM peakiuu;

[JMUCTONIb30BaTh MPUOOPETEHHBIC 3HAHUS JIs1 SKOJIOTUYECKHA IPAMOTHOIO MTOBE/ICHUS B
OKpYKalolllei cpee;

[JMCTONIB30BaTh MPUOOPETEHHBIE KIIFOUEBbIE KOMIIETEHIIMH MPU BBITOJIHEHUH MIPOEKTOB U
peleHnn yueOHO-ICCIe0BaTeNbCKUX 3a/1a4 110 U3YUEHUIO CBOMCTB, CIIOCOOOB MOJTYYESHHS U
pacro3HaBaHUs BEIIECTB;

[} 00BEKTUBHO OLIEHUBATh HH(POPMAIUIO O BEIIECTBAX U XMMHUECKHUX MPOIleccax;

[Joco3HaBaTh 3HAYCHHUE TCOPSTHUCCKHUX 3HAHUHN 0 XUMHH JUIS IPAKTHYCCKOU e TEIbHOCTH
YEJI0BEKa;
[] co3aaBaTh MOJEIIH M CXEMBI JUISl PEIICHUS y4eOHBIX M ITO3HABATEIIBHBIX 33]1a4;

[ImoHMMaTh HEOOXOUMOCTb COOIIOIEHUS TPEITUCAHNHN, TTpe/IIaraéMbIX B HHCTPYKLIUSX T10
MCIIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMHHU U AP.

2. COAEP>KAHUE ITPOI'PAMMBbI

JAOMOJTHUTEIbHOr0 o0pazoBanus «XUMUSA» nias 8-9 kinaccos (68 yacos) ¢

HCII0JIb30BaHMeM 00opyaoBanus Hu@poBoii 1adoparopuu «Touka pocra»
Pazngen 1 Xumunueckas 1adboparopusi(4 yaca)
[TpaBuiia TeXHUKHM 0€30IaCHOCTH MPU IPOBEACHUH UCCIIEI0BAaHUI, MEJUIIMHCKUE allTEUKU
HEepBOil MOMOIIM B KaOMHETe XUMHMHU. IHCTpYKTaX 110 TeXHUKE O€30IaCHOCTH.
3HaKOMCTBO C J1a00paTOPHBIM 000pyIOBaHHEM
XpaHeHue MaTepualloB U PEakTUBOB B XUMHUECKON J1abopaTopuu
Pa3nen 2. BemecTBa, KoTOpbIe HAaC OKpY:kaT 24 yaca(9 Yaco)
[TpocThle u croKHBIE BEIeCTBA. XUMHUYECKUE 3TIEMEHTHI.
JlabopaTopuslii onbiTNel. O3HakOMIIEHHE ¢ 00pa3[aMy MPOCTHIX U CIOXKHBIX BEILIECTB.
CocraB atmocdepsl. Kucnopon kak BaxHeHIINA KOMIIOHEHT aTMoc(epsl. JIabopaTopHbIii
onbITNe2«[lonydyeHne kucaopoia u3 NEPeKUCH BOJOPO/Ia, 10Ka3aTEIbCTBO €0 HATUUUS».
Bona B macmrabe mianersl. dusnyeckue cBOWCTBA, Mapa 0KChl BOJbI, CTPOSHHE BOJIBI.
IToka3zaTenu kadyectBa BoAbL. lccienoBanne BOJbI U3 pa3HbIX HCTOYHUKOB JIaGopaTopHbIi
onbITNe3«OrnpeneneHre BOJONPOBOJHON U AUCTUININPOBAHHOMN BOJIBD)
JlabopaTopHblii onbITNe4 «Oxpacka MHIUKATOPOB B HEUTpaIbHOU cpene»
Pa3nea 3. SiBnenusi, npoucxoasinye ¢ Bemecrsamu (4 yaca)
Yucteie Bemecta u cmecu. Kimaccudukanus cmeceit. CriocoObl pa3iesieHusi CMeceil: T1ecTBre
MarHuTOM, OTCTauBaHue, GUIbTPOBAHKE, BbITAPUBAHUE, KPUCTATUIN3AIUS, TUCTUIIIALUS
IIpakTuueckas padora Nel «HucTeie BelecTBa 1 CMECH»
IIpakTyeckas padora Ne2 « OUMCTKA BOJBI M BO3/lyXa OT TBEPIBIX YACTHID»
Pa3zgea 4. OcHOBBI dKCHIEpUMEHTANBHON XumMuu(19 yacoB)
IIpakTyeckas padora Ne3 V3yueHue CBOWCTB BELECTB: HArPEBAHUE BO/Ibl, HATPEBAHUE
okcuaa kpemuus (IV).
IIpakTyeckas padora Ned«3mepenue TemnepaTypbl KMIIEHHS BOJbI C IOMOIIBIO 1aTYMKa
TEMIEPATYPbl U TEPMOMETPA»
IIpakTyeckas padora NeS«OnpeneneHue TeMepaTypbl KpUCTAIUIM3ALUHU BEIIECTBA»
duznyeckue 1 XUMUUECKHE SBJICHUS. BbiieseHre u NorioneHne Teria — NpU3HaK XUMUYeCKOM
peaxkuu.
IIpakTuyeckas padora Ne6 «x30TepMuYecKasi peakius»
IIpakTyeckas padora Ne7 «OHI0oTepMuUecKas peakius»
CKOpOCTh XMMUYECKUX PEAKIUN. XUMUYECKHE NTPEBPALICHUS. XUMUUYECKHE PEAKIINH.
XuMHYeCcKue ypaBHEHMS. BbINIOJIIHEHNE TPEHUPOBOYHBIX YIIPAXKHEHHM 110 COCTABJICHUIO
YpaBHEHUN XMMHUUYECKUX Peakiui. TUIIbI XUMUUECKUX PEAKIUM.
IIpakTyeckas padora Ne8»Turbl XUMUYECKUX PEAKIIHIIN



Pa3nen 5. OcHoBbl pacuerHoit xumnu(10 yacos)

Moub — enMHMIIA KOJIMYECTBA BellecTBa. MosipHas Macca. BeuncineHnus o XuMHU4eCKuM
ypaBHEHHSIM. 3aKOH ABOrajpo. MossipHblii 00BbeM ra30B.

OTHOCUTENbHAs IVIOTHOCTh T'a30B. Penenne skcrepuMeHTaIbHbIX 3a/1a4 10 TEME

«[IpakTUKyM 110 U3y4EHUIO CBOMCTB BEIIECTB OCHOBHBIX KJIACCOB HEOPTAHUYECKUX COCIUHEHUN
»

Pa3nen 6. OcHoBBI dj1eKTpOIUTHYeCKO qucconuannu(11 yacos)
IpakTnyeckas padora Ne9 «OuncTka BOJAbl OT PACTBOPUMBIX ITPUMECEI».
DNEKTPOIUTHYECKAs JUCCOLMALUS — [VIABHOE YCIOBHE IIPOTEKAHUS PEAKLUI B pacTBOPaxX.
DJIEKTPONUTHYECKAs AUCCOLMALINS KUCIIOT , HIEJI0YE U COJeH.

IpakTuyeckas padora NelQ «DIeKTPOTUTHYECKAS TUCCOITUAIUS

IIpakTuyeckasi pa6oraNell «CubHbIC U clTaObIC AJICKTPOJIUTHI

IIpakTyeckas padoraNel2» BiausHue temnepatypsl Ha qucconnanno». Ilpakrudeckas
padora Nel3 «BnusiHue KOHIEHTPALUKM PACTBOPA HA AUCCOI[UALINIO»

Pemenue skciepuMeHTANBHBIX 33/1a4 [0 TeMe «DJIEKTPOJIUTHUECKAS TUCCOLIUALIUSY.
Paszpnen 7. [IpakTHKYM 110 M3y4Y€eHHIO CBOWCTB BelleCTB OCHOBHBIX KJIACCOB
HeopraHuveckux coenannenunii.(11 yacon)

Oxkcuppl: kiaccuuKkanys, HOMEHKIIaTypa, CBOWCTBA, MOJTy4YeHHE, TPUMEHEHHUE.
JlabopaTopHslii onbiT NeS. HaGntoneHue pacTBOPUMOCTH OKCHJIOB QJIFOMUHMUSI, HATPHUS,
KaJIbLIMSI U MEJIU B BOJIE.

I'mapoxcuabl. OCHOBaHUS: KiIacCH(PHUKAINS, HOMEHKIIATYpa, MOJTy4eHHE.

IIpakTuyeckas padora Nel4 « Onpenenenuie PH pactBopoB»

IIpakTuyeckas padora NelS «Peakuus HeliTpanu3anuu B3anmopeiicTBue ruipoKcuia HaTpus
C COJIIHOM KHMCIIOTOM»

Amporepubie okcuabl u ruapokcuabl. Kucnorsl. Coctas. Knaccudukanus. Homenknatypa.
[lony4yeHnue Kucor.

XUMUYECKUE CBOMCTBA KUCIOT

JladopaTropHublii onbIT Ne6. «B3anmoielicTBie METAILIIOB (MarHusl, IIMHKA, jKeJie3a, MEJIN) C
pacTBOpamMH KUCIIOT.»
Comu. Knaccuduxanusa. Homenknatypa. Cioco6s1 momy4uenust cosieir. CBoicTBa cosyeit

Y4eon | Tema ypoka Kon-Bo wacoB | ®opma 3aHATHSA OcHoOBHBbIE yueOHbIE

o- JICHCTBHS yUaIllUXCs

TeMart

H4ecK

1071

IJIaH

Ne n/nt

Paznean 1 Xumnueckas jaboparopusi(4 yaca)

1-2 [IpaBuna texauku | 2 becena, pacckas. 3HaTh MpaBWIa TEXHUKH
0€301acHOCTH IpU HHcTpykTax. 0€30MaCHOCTH MIpU
MIPOBECHUH MIPOBEJIEHUU HCCIIEA0BAHUM.
HCCIIEIOBaHUM, 3HaTh COCTaB MEJUIIMHCKOM
MEUIINHCKUE anTeyKy U YMETh 0OKa3aTh
anTe4yKy MepBon NEPBYIO MEIUIIMHCKYIO
MTOMOMUIH B MIOMOIIb
KaOMHETe XUMUH.

NHcTpykTax
M0 TEXHUKE
0€30I1aCHOCTH.

3 3HAKOMCTBO C 1 3HAKOMCTBO C Ymetsb paboTath co
71a00paTOPHBIM XUMHYECKON CIIUPTOBKOM, BECaMH, ,




o0opyaoBaHUEM nabopaTopuei. MEPHOM MoCyI01
becena

4 XpaHeHue 1 3HAKOMCTBO C 3HaTh KiIaccuUKAIUIO
MaTepuasoB U XUMHUYECKON PEaKTUBOB TI0 TPYIIIIaM
PEaKTUBOB B naboparopuei. XpaHEHUs U UX JeHCTBHUE Ha
XUMHYECKON becena OpPTraHu3M.
naboparopuu [TpaBusibHO OHOPMIIATH

XAMHYECKHUM KCIIEPUMEHT

Pa3znea 2. BemecTrBa, KoTopble HAac OKpYyxa0T 24 yaca(9 Yacos)

5-6 [Ipoctsie 2 Jlexuust JloJKHBI 3HATH: ONpeeTieHUE
CJIO’KHBIE JlaboparopHas aToMa, POCTOT0 U CII0KHOTO
BELIECTBA. pabota Ne 1 BEIIIECTBA, OTIMYNE CMECH U
XuMuyeckue CJIOKHOTO BemlecTBa J{omKHbI
anemeHThl. JI/O YMETh: pa3Iu4arh MPOCTHIC U
Nel. CJI0’KHBIE BELIECTBA, CMECU U
O3HakoMJIEHHE C CJIO’KHBIC BEIIECTBA
oOpasmamu
MIPOCTBIX U
CJIOKHBIX BEIIECTB.

7 Cocras 1 Cemunap. 3HaTh OOBEMHYIO JOJTIO
aTMoc(hepbl. COCTaBHBIX YacTel BO3ayxa
Kucnopon kax
BAKHEUILINN
KOMITOHCHT
aTMOCQEepBHI.

8 JlaboparopHast 1 JL./p. DKCTIepUMEHTAIBHO
pabota Ne 2 OTIPEACTUTh COJEPIKAaHUE
«Ilonyuenne KHCIIOpOJa
KHCIIOpOJia U3
TIEPEKUCH
BOZOPO/JA,

JI0Ka3aTeJIbCTBO
ero
HATHAYUSD).

9 Boga B macmtabe |1 Kpyrasiii cton YMeHue xapakTepu3oBaTh
TUTAHETHI. CBOMCTBA BOJIBI (XUMUYECKUE
duznyeckue CBOICTBa OCHOBHBIX KJIACCOB
CBOMCTBA, HEOPraHUYECKUX BEIIECTB),
MapaIoKChI
BOJIBI, CTPOCHHE
BOJIBI

10- [Tokazarenu 4 JlaGoparopHas YMeHnue xapakTepu3oBaTh

13 KauecTBa BOJIBL. paborta CBOMCTBA BOJIBI (XUMUYECKUE

CBOMCTBAa OCHOBHBIX KJIACCOB
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