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PABOYAS ITPOI'PAMMA BHeypo4HOil JeSITeJIbHOCTH 10 XMMHMH s 7-9 KJaccoB ¢ HCIOJb30BaHMeM 000pPyI0BaHHMS LEHTPa

«Touka pocTa»

B 00yuenun xumun 00JIbIIOE 3HAUEHUE UMEET IKCIIEPUMEHT. AHATM3UPYS PE3YIbTAThI IPOBEAEHHBIX OIBITOB, YUaIIHecs: yOeKIal0TCs B TOM,
4TO TC HJIM HHBIC TCOPECTHYCCKHUEC MPCACTABJICHHUA COOTBCTCTBYIOT HWJIM IIPOTHBOPEHAT PCAJIBHOCTH. Tonbko OCYHICCTBIIAA XUMHWYECKUHU
HKCIIEPUMEHT MOKHO MPOBEPHUTH JIOCTOBEPHOCTH MPOTHO30B, CACIAHHBIX HA OCHOBAaHWUH TEOpWH. B mporiecce SKCIepUMEHTAIbHONH PabOThI
yyaluecs: MpruoOpeTaroT ONBIT MO3HAHUS PEATBHOCTH, SIBIISIONIMNACS BaKHBIM 3TAanioM (OPMHUPOBAHUS Y HUX YOSKICHHU, KOTOPHIE, B CBOIO
oyepellb, COCTABIIIIOT OCHOBY HAaydyHOrO MHpPOBO33peHHs. BHenpenue obopymoBanusi 1mdpoBoi saboparopuu neHtpa «Touka pocray
MMO3BOJIUT KAYC€CTBCHHO M3MCHHTL MPOLECC O6yT~ICHI/I5[ xuMmuu. KoimdecTBeHHEIE SKCICPUMCHTEI TIO3BOJIAT IMOJY4YaTb IOOCTOBCPHYIO
I/IH(i)OpMaHI/IIO O MPOTCKAHUHN TCX UJIM MHBIX XUMHUYCCKUX IIpOoLeccax, O CBOHMCTBax BCUICCTB. Ha ocHoBe MOJIYYCHHBIX OKCIICPUMECHTAJIbHBIX
JaHHBIX 06yqaeMHe CMOT'YT CaMOCTOATCIIbHO J€JIaTh BLIBOJBI, 0606HIaTI) PE3YIbTAThI, BBIABIATE 3aKOHOMEPHOCTHU, YTO OAHO3HAYHO 6y21€T
CIIOCOOCTBOBATH ITOBBIIIIEHUIO MOTHUBAIIUN O6yquI/I${ IIKOJIbBHUKOB.

JIiis m3ydeHus mpeaMeTa « XUMHUsD Ha dTarie OCHOBHOTO 001ero oopa3oBanus otBoauTcs 68 gaco: 8-9 kimacc —68 dacos;

Jlannasi oOpasoBartenbHas TporpamMMma OOECreYMBaeT YCBOCHHE YUYAITUMHCS BAXKHEHIIMX XMMHYECKUX 3aKOHOB, TEOPUM W TIOHSTHH;
bopMHpPYET MPEACTABICHUEO POJIH XUMHH B OKPY)KAIOIIEM MHPE U KH3HU YesioBeka. [Ipu 3TOM OCHOBHOE BHHMAHHE YACNSACTCS CYIIHOCTH
XAMHUYECKHX PEaKIUi ¥ METO/IaM MX OCYIIICCTBIICHHUSI.

OIHMM U3 OCHOBHBIX MPHHIUIIOB MOCTPOCHHUS MIPOTPAMMBbI SBJISICTCS MPUHIIMIT IOCTYTHOCTH. JKCICPHUMEHTAIbHbIC TaHHbBIC, TOTyYCHHBIC
YUYAIUMHCS TP BBITIOJIHCHUH KOJMYECTBCHHBIX OIBITOB, TO3BOJISIOT YYal[MMCS CaMOCTOSITENIbHO JIeJaTh BBIBOJIBI, BBISBIIATH
3aKOHOMEpHOCTH. [10X0/IbI, 3aJI0XKEHHBIC B COJCPIKAHHE MPOrPAMMbI Kypca, CO3Mal0T HEOOXOMMBbIC YCIOBHS /IS CHCTEMHOTO YCBOCHHS
y4al[MMHUCS OCHOB HayKH, JUIs OOecIlieueHHs pPa3BHUBAIOIIEr0 M BOCIUTHIBAIOIIETO BO3JCHCTBUS OOYYEHHS HA JIMYHOCTH YYaIlIerocs.

(DOpMI/IpyeMBIe 3HaHHUA JOJI’KHBI CTaTb OCHOBO# CHUCTEMBI Y6CX(H6HHﬁ IOIKOJIbHUKA,IECHTPAJIbHBIM AAPOM €I'0 HAYYHOI'O MUPOBO33PCHU .



Ha 6a3e nenrpa «Touka pocray obecrieunBaeTcs peaausanus 00pa3oBaTeIbHBIXIIPOrPaMM €CTECTBEHHOHAYYHOMN u
TEXHOJIOTUYECKOI HalpaBIeHHOCTEH, pa3padOTaHHBIX B COOTBETCTBHHU C TPEOOBAHUAMU
3aKOHOJATENbCTBA B c(hepe 0Opa3oBaHUs U ¢ yu€ToM pekoMeHaauii denepaabHOro onepatopa yaueOHOro npeamera « XuMHUsD).
OO6pa3oBarenbHas IporpaMMa MO3BOJISIET UHTETPUPOBATh peai3yeMble MOIXOAbl, CTPYKTYPY U COJIEpXKaHHE MPU OPraHU3ali O0O0ydeHUs
XUMHH B 8—9 Kitaccax, BHICTPOEHHOM Ha 0a3e J1'000ro U3 JOCTYMHBIX y4eOHO-MeToquuecKkux komiuiekcoB (YMK).

Hcnons3oBanue obopynoBanus «Touka pocray npu peanuzanuu qanHoi OIlno3BoisieT co3aaTh yCIoBUs:
-JJIs1 pacIIMPEHUsI COACPIKAHUS ITKOJIBHOTO XUMHUUYECKOT0 00pa3oBaHus;

-7 TOBBILICHUS M03HaBaTEIbHON AKTUBHOCTH oOyuarouxcs BECTECTBEHHOHAY4YHOH 00J1aCTH;
- UIsl  pa3BUTHUA  JIMYHOCTM  peOEHka B mporecce  OOydyeHUS ~ XUMHUH, €ro cnocoOHocTel, popMupoBaHUS U
YIOBJIETBOPEHUS COLIMATIBHO 3HAUMMBIX HHTEPECOB U MOTPEOHOCTEN;

- uis paboThl ¢ OJAapEHHBIMHM IIKOJIbHUKAMH, OPraHU3allid WX Pa3BUTUSA B PA3IMYHBIX 00JacTsIX 00pa3oBaTENbHOM, TBOPUECKOM

NeSATeITbHOCTH.
ean uzagaum
1. Peamusanus oCHOBHBIX 00IEOOpPA30BATENBHBIX MPOrPAMM 110 y4€OHBIM IPEAMETaM E€CTECTBEHHOHAYYHOM HANpaBIEHHOCTH, B TOM
YHUCJIC B PAMKax BHEYPOYHOU JIEATETLHOCTH O0YUJarOIINXCS;

2. BBEJECHHE COBPEMEHHBIX CPECTB 00yUEHHs M BOCIMTAHHUS [ M3y4eHHs (B TOM YHUCIIE SKCIIEPUMEHTAIBHOTO) IUCHUILIH (MOIyJIEH )
€CTECTBEHHOHAYYHOW HANPaBICHHOCTH NP pean3allii OCHOBHBIX 00111€00pa30BaTeIbHbIX IporpaMM U JIONOJHHUTENbHBIX
o011eo0pa3oBaTeIbHBIX MPOTPaMM, B TOM YHCIIE ISl paCHIMPEHUSCOIEPKAHUS y4eOHOTO MpeaAMeTa « XUMU».

3. BOBJIEUECHME YHAIMXCA B IIPOEKTHYIO JAEATEILHOCTD.

Kommnekt oGopynoBanus ueHTpa «Touka pocta» obOecrneunBaeT 3GQGEKTUBHOE ITOCTHKEHHE O00pa30BaTeIbHBIX pPE3YJIbTaTOB

00y4arouMMuUCcs Mo MporpaMmaM eCTeCTBEHHOHAYYHOUM HampaBlIE€HHOCTH, BOBMOXKHOCTh YIITYOJIEHHOTO U3YUEHHUsl OTIENbHBIX IMPEAMETOB, B
TOM uucie i (GOpMUPOBAHUS



M300peTaTeNIbCKOT0, KPEaTHBHOTO, KPUTUYECKOTO MBIIUICHHS, Pa3BUTH (YHKIMOHAIBHOM TPAMOTHOCTH Yy OOYYaroIIUXCS, B TOM YHUCIIE
€CTECTBEHHOHAYYHON U MaTEMaTUYECKOM.

DKCIEPUMEHT SBIISICTCSI HICTOYHUKOM 3HAHUN M KPUTEPHEM UX UCTHHHOCTU BHayke. KOHILIENIMS COBPEMEHHOTO 00pa30BaHuUs
M0JIpa3yMeBAaET, YTO B y4EOHOM 3KCIIEPUMEHTE BEYILIYIO POJIb JOJDKEH 3aHATh CAMOCTOSITENIbHBIM NCCIIEI0BATEIbCKUM
YYEHUYECKUH HKCIIEPUMEHT.

CoBpeMeHHbIE IKCIIEPUMEHTAIbHbIE UCCIIEI0BAHUS 110 XUMUHU YK€ TPYIHO MPEICTaBUTh O€3 UCIIOJIb30BAHUS HE TOJIBKO aHAJIOTOBBIX, HO

1 UPOBBIX U3MEPUTENBHBIX TprOopoB. B ®enepaibaom [NocynapctBenHoMm O6pazoBarensHOMCranaapte (@I'OC) mponucano, 9T0 OJHUM

U3 YHUBEPCAJIbHBIX YYEOHBIX ACWCTBUH, NPUOOPETaEMbIX Yy4YalllUMUCA, JOJDKHO CTaThb YMEHHE «IIPOBEJIEHUS OIBITOB, IPOCTHIX

SKCIEPUMEHTAJIbHBIX HCCIEI0OBAaHUM, MPSAMBIX U KOCBEHHBIX HW3MEPEHUI C HUCHOJb30BAHHUEM AHAIOTOBBIX M LU(POBBIX U3MEPUTEIBHBIX
IpruOOPOBY.

Y4eOHBIi IKCIIEPUMEHT 110 XUMHH, IPOBOJAUMBIN Ha TPaJIUIIMOHHOM 000pYAOBaHMH, O€3 MPUMEHEHHUs IU(POBBIX JIabopaTopuil, HE

MO3KET IIO3BOJIMTH B IIOJIHOM MEPE pCUINTHh BCC 3a/1a4 B COBpeMeHHOﬁ IIKOJIC. DTO CBS3aHO C PAAOMIIPUYNH:

TPAAUIIUOHHOC IIKOJBHOC 060py11013aHHe n3-3a OI'paHUYCHHA TCEXHHYCCKUX BO3MOJKHOCTEH HE II03BOJISICT MNpOBOAWUTE MHOTIUC

KOJIMYECTBCHHBIC UCCIICAOBAHMUA,
AIATCIIBHOCTD IMMPOBEACHUA XUMHUYCCKHUX I/ICCJ'IG,Z[OBaHI/Iﬁ HC BCEraa Ccoriaacyercsda ¢ JJIUTCIbHOCTBIO y‘IC6HBIX SaHHTHﬁ;

BO3MOXHOCTh MTPOBEJICHHS] MHOTHX UCCIIEIOBAaHHUI OTpaHNYMUBAETCS TPEOOBAHUSIMU TEXHUKU OE30MAaCHOCTH U Jp.

HudpoBas maGopaTopusi TMOJHOCTBIO MEHSIET METOAUKY M COJEpKAHUE OSKCICPUMEHTAIbHON JEATEIbHOCTH U  pellaer
BbIIIETIepeUncIeHHbIe MpoOaembl. IIIUpokuil CrekTp OaTYMKOB IMO3BOJISIET YyYallUMCA 3HAKOMHUTHCA C IapamMeTpaMu XHUMHYECKOTO
AKCIIEPUMEHTa HE TOJBKO Ha KaueCTBEHHOM, HO M Ha KoJuuecTBeHHOM ypoBHe. L{udposas maGopaTopus 1mo3BosieT BECTU IUTEIbHBIN

OKCIICPUMCHT AK€ B OTCYTCTBHUEC SKCIICPUMEHTATOpPA, 4 4aCTOTa I/IXI/IBMepeHI/Iﬁ HEIOABJIACTHA YCJIOBEYCCKOMY BOCIIPUATHIO.



B mpomecce GopMupoBaHHs IKCIIEPUMEHTAIBHBIX YMEHHH YYEHHK 0OydaeTcs MpeACTaBIATh MHPOpPMANMI0O 00 HCCISIOBAHHM B

YETBIPEX BUAAX:

B Bep6aJIBHOMI OIMUCBIBATh JKCICPUMCHT, CO3daBaThb CJIOBCCHYKO MOJCJIb OSKCIICPUMCHTA, (1)I/IKCI/IpOBaTB BHUMAHHUC Ha HU3MCPACMBIX

BCIIMYMNHAX, TCPMUHOJIOTHH

B TaOJIMYHOM: 3aIOJIHATH TAOIUIIBI JAHHBIX, JISKAIIUX B OCHOBE IMOCTPOCHUATPA(PUKOB (MPH STOM Yy yYalmuxcs BO3ZHUKACT IEPBHYHOE

IPEACTAaBICHUE OMAacUITabax BEJINYMH);

B rpaduyeckoM: CTpOUTH rpaduKd MO TaOIWYHBIM JAHHBIM, YTO JAET BO3MOXKHOCTH IEpexo/a K BBIABIDKEHHIO THIIOTE3 O XapaKTepe
3aBUCHUMOCTH MEXAY BEIMYMHAMU (IIPU 3TOM YUUTEINb MOKa3bIBAET NMPEUMYIIECTBO B BU3YyaJlM3allMM 3aBUCUMOCTEH MEXKIY BEITUYMHAMU,

HarJIiIHOCTh U MHOTOMEPHOCTb);

B BHJIE MaTEMaTUYECKUX YPABHEHMI: 1aBaTh MaTeMaTHUECKOE ONKMCAaHNE B3aUMOCBSI3H BEJIMYMH, MaTeMaTuyecKkoe 0000IIeHHE.

[Tepexo OT KaXIOTO 3Tana MpeAcTaBIeHUsS HH(POPMAIMH 3aHUMAeTJOBOJIBHO OOJBIION MpoMeXyTOK BpeMeHu. B 8-9 xiaccax stor
nporecc HeoOX0AUM, HO B CTApIIMX KJIACCAX MOXHO ObLIO ObI 3TO BpeMs MOTPAaTHTh Ha pelIeHHe Oosiee BaXKHBIX 334ad. B aToMm 1uiaHe
uudpoBble J1TA0OPATOPUM CYIIECTBEHHO S3KOHOMST BpeMs. OTo BpeMs MoOKHO noTpaTuth coriacHo PI'OC Ha QopmupoBaHue
HCCJIEIOBATEIILCKUX YMEHUN yJaIlMXCsl, KOTOPBIE BBIPAYKAIOTCS B CICAYIOINX IEHCTBUAX:

- OTIpeIeNICHUE MPOOJIEMBI;
-TIOCTaHOBKA MCCJIEIOBATEIbCKON 3a/1a4M;IIJIAHUPOBAHNE PEIICHHS 3a/a4H;
-IIOCTPOCHUE MOJIENEH;

-BBIIBMDKCHHUEC TUIIOTC3,
-OKCIICPUMCHTAJIbHAA IIPOBCPKA I'MIIOTE3;

-aHaJIM3JIaHHbIX SKCIICPHUMCHTOB HWJIU Ha6J'IIO,Z[eHI/II71;

-(opMynUpOBaHKE BHIBOJIOB.



1. MJIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITIPOT'PAMMBbI

JIMYHOCTHBIE pe3yJbTaThbl

OOy4aronuiicst MOJIY4UT BO3ZMOYKHOCTH JIJIs1 (POPMUPOBAHHUS CIECAYIOIIUX JIMYHOCTHBIX Y'Y /I
-OIpeielIeHe MOTUBALIMK N3YUYEHHUsl y4eOHOTr0 MaTepuraia;
-OLICHMBAHUE YCBAaMBA€MOT0 YYEOHOTO MaTepHalia, UCXO/Isl U3 COLMATBHBIX U JINYHOCTHBIX [IEHHOCTEH;

-IIOBBINICHUE CBOCTO O6paBOBaTeJII)HOI‘O YPOBHA U YPOBHS T'OTOBHOCTH K MU3YUCHHIO OCHOBHBLIX HCTOPHYCCKUX CO6I>ITI/II71, CBA3aHHBIX C

pa3BUTHEM XHUMHUU U 0OIIECTBA;

-3HAaHHUC MpaBUJI IIOBCACHUA B tIpe?)BI)ILI211\/'IHBIX CUTyalluiX;

-OLICHUBAHUE COLIMAJIBHOW 3HAYMMOCTU Mpodeccuil, CBSA3aHHBIX C XHUMUEH;

-BIJIaJIeHHE TpaBUIaMHU 0€30MacHOT0 0OpaIleHHs ¢ XUMUUYECKUMU BEIIECTBAMU U 000PyI0BaHHUEM, IPOSIBJICHUE SKOJIOTHUECKOH KYIbTYPHI.

MetanpeaMeTHble pe3yabTaThl

Pecynamuesnvie

OO0yuaromuiicst MOJIY4UT BO3MOXKHOCTD ISl (DOPMHUPOBAHUSI CIICTYIOIINX PETYISTUBHBIX Y'Y [

| -uenemnoyiaraHue, BKJIIOYas MOCTAHOBKY HOBBIX Iieiel, MmpeoOpa3oBaHME MPAKTUYECKOHM 3aJaud B IMMO3HABATEIbHYIO, CaMOCTOSITEIbHBIN
aHaJIU3 YCIOBUN JOCTUKEHHUS 11€TTM Ha OCHOBE Yu&Ta BbIICJICHHBIX YUUTEJIEM OPUEHTUPOB JICHCTBUS B HOBOM YUeOHOM MaTepHale;
- IUJIAHUPOBAHUE MTyTU JOCTUXKEHUS LIETIei;
-YCTaHOBJIEHHE LEJEBBIX MPUOPUTETOB, BBIICICHHE AbTEPHATUBHBIX CIIOCOOOB JOCTHIXKEHHUS Ledd M BbIOOp Hamboiee 3¢p¢heKTUBHOTO
croco0a;

? -YMEHHUE CaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BPEMsI M YIIPABIIATh UM;

~] YMEHHE NPUHUMATD PEIICHUS B IPOOJIEMHOM CUTYallNH,

"] -mocTaHOBKAa  y4eOHBIX  3aJay, COCTaBlICHUE mjaHa W [OCIeA0BaTeIbHOCTUACHCTBUM;



| -IIOCTaHOBKA y‘-IGGHBIX 3aaad, COCTaBJICHUC IJiaHa u HOCJIGI[OB&TGJILHOCTI/II[GI\/'ICTBI/IP'I;
1 o- opraHu3anusa pa60qero MCCTa IPH BBITIOJIHCHUN XUMHUYCCKOI'0 SKCIICPUMCHTA,

- TIPOTHO3MPOBAHUE PE3yNIbTAaTOB 00y4YeHUs, OLICHUBAaHUE YCBOCHHOTO MaTepHaja, OlleHKa KayecTBa U YPOBHS ITOJYYCHHBIX 3HAHUH,

KOPPEKIHsI TUIaHA U CIioco0a NEHCTBUS PU HEOOXOAMMOCTH.

Llo3nasamenvhole

OO6yuatomuiics TOJTYYUT BO3MOHOCTB st (opmupoBaHus CIEAYIOUIMXII03HABATEIbHBIX Y'Y /1:

[ -oMCK U BhIJIeNIeHUE WH(OPMAIIHH;

[] -aHanu3 yCJIOBMA M TPEOOBAHHUH 3aj1a4H, BHIOOD, COMOCTABIICHHE M 0O0CHOBAHMECTIOCO0A PEIICHNUS 3a/1a9H;
-BpIOOp Haubosee 3(h(HEeKTUBHBIX CIOCOO0OB pPEHICHMs 33[auld B 3aBUCUMOCTH OTKOHKPETHBIX YCIOBHIA;

B -BeLiBIKEHHE M 000CHOBAHHME TUIOTE3BI, BHIOOP crocoba €€ NpoBEpKH;
- CaMOCTOSTEJIbHOE CO3/IaHuE AITOPUTMA JIEATEIbHOCTHU MPHU PELICHUH MPoOIeM TBOPUECKOTO U IOUCKOBOTO XapaKTepa;
-YMEHHS XapaKTepH30BaTh BEIIECTBA 0 COCTAaBY, CTPOCHHUIO U CBOWCTBAM;

[] - ONIMCHIBAHME CBOKMCTB: TBEPBIX, JKHUIKHX, Ta3000pa3HbIX BEIECTB, BBIICIEHUE UX CYIIECTBEHHBIX IPU3HAKOB;

EI -I/I306pa}KCHI/Ie coCTaBa HpOCTGﬁH.IPIX B€IICCTB C NIOMOIIBKO XUMHNUYECCKHX q)opMyn N CYIIHOCTH XWMHYCCKUX peaKHI/Iﬁ C IIOMOMIIBIO

XUMHYECKUX YpaBHEHMIA;

a

- IPOBCACHHC Ha6J'IIOI[eHPIfI, OITMCAaHHUC IIPHU3HAKOB n YCJIOBI/Iﬁ TCUCHHUA XUMHUYCCKHUX peaKuHﬁ, BBIINIOJIHCHHUC

XUMHUYCCKOI'O OKCIICPUMECHTA, BBIBOJbI HAa OCHOBC aHAJIW3a Ha6HIOHeHHﬁ 3a 3KCIICPUMCHTOM, PCILICHUC 3a/1a4, ITOJTYUCHUC XUMHWYECKOH
I/IH(I)OpMaI_[I/II/I M3 PA3JIMIHbIX HCTOYHHUKOB;
~YMCHHUC OPraHU30BbIBATH UCCIICAOBAHUC C LICJIBIO IIPOBCPKU T'HIIOTE3;

-YMCHHUC J€CJIaTb YMO3AKJIHOUCHUA (I/IH,ZLYKTI/IBHOC H 110 aHaHOFI/II/I) U BBIBO/JBI,

-YMCHHUC 0O0BEKTHBHO OIICHUBATb I/IH(I)OpMaI_[I/IIO 0 BCIICCTBAX U XUMHYCCKHUX MPOLECCAX, KPUTUUICCKHU OTHOCUTHCA K HCGBHOH&Y‘IHOﬁ

O uHpOpMaluu.

Koummynuxamusnoie




OOyuaromuiics MOJIyYUT BO3MOXKHOCTH JJIs1 POPMUPOBAHHS CIIEIYIOIIUXKOMMYHUKATUBHBIX JICHCTBHIA:
-II0JIHOE€ ¥ TOYHOE BBIPA)KECHUE CBOMX MBICIIEM B COOTBETCTBUH C 3a/1a4aMU U YCIOBUSMUA KOMMYHHUKALUU;

- aJICKBATHOC UCIIOJIB30BAHUC PCUYCBLIX CPCACTB AJId YUaCTUA B JUCKYCCUU U apryMCHTAllUU CcBOCH MMO3nNuH, YMCHHUC NIPCACTABIIATH
KOHKPETHOE COJIep’KaHHE C COOOIIEHNEM €T0 B MUCbMEHHOM U YCTHOM (hopMe, onpesieNieHHe CIIOCOO0B B3aUMOJICHCTBHS, COTPYAHHUECTBO B
noricke u cobope nHpopMaIum;

-OIpeieNIeHHEe CII0COO0B B3aUMOIEHCTBHSL, COTPYAHUYECTBO B IOMCKE U cOope MH(opManuy, yqacTie B JUanore, IIaHUPOBaHUE 00IINX
croco0oB paboTHI, MPOSBICHNUE YBAKUTEIHHOTO OTHOUICHHS K APYTUM YUaIIIMCS;

-OIMUCAHUC COACPKAaHW BbIITIOJIHACMBIX I[GﬁCTBI/Iﬁ C ICJIBKO OPUCHTHUPOBKU B IPCIMETHO- HpaKTquCKOﬁ ACATCIIbHOCTH, -YMCHUA YYUTLIBATDH

pa3HbIE MHEHHS U CTPEMUTHCSI KKOOPAWHALMY PA3JINYHbIX TO3UIUN B COTPYIHUYECTBE;
- (popmynHupoBaTh COOCTBEHHOE MHEHHUE U MO3UIIMIO, apTyMEHTUPOBATh U KOOPJUHUPOBATH €€ C O3UIMSIMH MAPTHEPOB B COTPYAHUUYECTBE
IpH BbIpabOTKE OOIIETO PEeIIeHNs B COBMECTHOM JEATENbHOCTH;
- OCYHICCTBJIATH B3aUMHBII KOHTPOJIb U OKa3bIBaTh B COTPYAHUYCCTBC H€O6XOI[I/IMYIO B3alMOIIOMOIIIb,
- IUTAaHUPOBATh 00IIKE CIOCOOBI pabOTHI;
-OCYILECTBIATH KOHTPOJIb, KOPPEKLIMIO, OLIEHKY AeWCTBUI NapTHEPA, YMETh YOexkKAaTh;
- HCIIOJB30BaTh aICKBATHBIC SA3BIKOBBLIC CPEACTBA JJIA OTO6pa)KeHI/I${ CBONXYYBCTB, MLICHefI, MOTHUBOB U HOTpe6HOCTeﬁ;
-0TOOpaxkaTh B peuu (omucaHue, 0ObSICHEHHUE) COIep)KaHNEe COBEPIIAEMBIX JIEHCTBHH, KaK B (fOpME TPOMKOM COIMAIM3UPOBAHHON pEYH, TaK
1 B popMe BHYTpEHHEH peyH;

- pa3BUBaTh KOMMYHHUKATUBHYIO KOMIIETEHIIMIO, UCTOJIb3ysd CPEICTBA YCTHOW M MHUCbMEHHOM KOMMYHUKALUU HpU paboTe C TEeKCTaMH
y4yeOHHKa U JOMOJHUTEIbHON JIUTEpaTypol, CIpPaBOYHBIMU TaOJIHIIAMH, HPOSBISATH FOTOBHOCTb K YBaKEHUIO WHOM TOYKH 3pEHUS IPHU
00CY)KJICHUH Pe3yJbTaTOB BBIMOJIHEHHON PaOOTHI.



Hpe()Memeze pe3yiibmanivl

OOyyaromuiicas HayuYnTCs:

0 -npumeHATH OCHOBHBIE METO/bI NO3HaHUS:  HAONIO/IEHUE,U3MEPEHUE, SKCIIEPUMEHT;

-ONMCBHIBATh CBOMCTBA TBépI[I)IX, KHUIAKHUX, ra3006pa3HI>1x BCHICCTB, BBIACIASA HXCYHICCTBCHHBIC IIPU3HAKHU,

EI -paCKpbIBaATb CMBICII 3aKOHA COXpaHCHUA MaCChl BEUICCTB, aTOMHO-MOHGKYHﬂpHOﬁTGOPHH;

-pas3iindyaTb XUMHUYCCKUEC U (1)I/ISI/I‘~IGCKI/IG SABJICHUA,

-Ha3bIBAaTh NPHU3HAKN U YCIIOBH ITPOTCKAHUA XUMHUUYCCKHUX peaKHHfI;
-coOuro1aTh mpaBuiia 6€30MacHoi paboThI TPHU MPOBEIEHUH OIIBITOB;
fI0JIb30BATHCS JIAOOPATOPHBIM 000PYIOBAaHUEM U MOCY/IOM;
-110JTy4aTh, cobupars ra3zoo0pa3HbIe BEILIECTBA U pacro3HaBaTh uX;
XapaKTepu30BaTh (PU3NUECKHE W XUMHUYECKHE CBOICTBA OCHOBHBIX KJIACCOB HEOPTaHMUYECKHX COCAWHEHHH, MPOBOAUTH  OTBITHI,
MOTBEPIKAAIOIINE XMMUYECKHE CBOWCTBA N3YYEHHBIX KIIACCOB HEOPraHNYECKHUX BEIICCTB;
-pacKpbIBaTh  CMBICH MOHATHS «PACTBODPY, BBIYHCIISATE  MAacCOBYIO JIOJIIO PAaCTBOPEHHOTO BEIECTBA B PaCTBOPE , TOTOBUTH
PacTBOPBHI C OIpeeIEHHON MaCcCOBOM 0 PacCTBOPEHHOTO BEIIECTBA;
XapaKTepH30BaTh 3aBUCHMOCTh (PU3NYECKUX CBONCTB BEILIECTB OT THIA KPUCTAIITMYECKON PEIIETKH, OTIPEICISTh BUL

XHUMHYECKOM CBSI3U B HCOPraHNMYCCKUX COCANHCHUAX



ljpaCKpBIBaTb OCHOBHBIC ITOJIOKCHUA TCOPUHN BHGKT”pOHHTHHGCKOﬁ Aaucconanuu, COCTaBJATh YpaBHCHUA BHGKTpOJII/ITI/I‘IGCKOf/'I JUucconruanuun

KHCIIOT, IEI0YCH, COJIeH U PeaKIiii HOHHOTO OOMEHa,

paCKpI)IBaTI) CYHIHOCTI) OKHUCIUTCIBbHO-BOCCTAHOBHUTCIIBHBIX peaKuHﬁ, OHpeIleJISITB OKHCJIMTECIIb U BOCCTAaHOBUTCIIb,
H -COCTAaBJISITH ypaBHCHI/IFI OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKum”I;
CeaseiBath (hakTOpHI, BIAUSIONIME HA CKOPOCTH XUMUUYECKOM PEaKITUH;

[J-xapakTepr30BaTh B3aUMOCBSI3b MEXJy COCTaBOM, CTPOCHHEM U CBONCTBaMU

HEMCETAIJIOB U MECTAJIJIOB,
D -IIPOBOJUTH OIIBITHI IO IMOJYUCHUTIO U U3YUCHUIO XUMHUYCCKUX CBOICTB PA3INYHBIXBCIICCTB,

-TpaMOTHO 00paIIaThcs ¢ BEIIECTBAMU B TIOBCETHEBHOM KU3HU.

Oo0yyaromuiicst MOJY4YUT BO3MOKHOCTh HAYYHTHCSH:



-BbIABUI'aTb U IMPOBCPATH SKCICPUMCHTAJIBHO THIIOTE3bI O XUMHWYCCKUX CBOMCTBax BCIICCTB Ha OCHOBC HX COCTaBa U CTPOCHUSA, HUX

CIOCOOHOCTH BCTYIATh B XUMHUECKUE PEAKIINH, O XapaKTepe U MPOTYKTaX Pa3IHUHBIX XUMHUUECKUX PEAKIIHIA;

-XapaKTCPU30BaATh BCHICCTBA 110 COCTaBy, CTPOCHUIO U CBOfICTBaM, YCTaHABJIMBATh MIPUYUMHHO-CIICACTBCHHLIC CBA3W MCKAY AaHHBIMU

XE)aKTepI/ICTI/IKaMI/I BCIICCTBA,

-COCTaBJIATb MOJICKYJIAPHBIC U IMOJIHBIC NOHHBIC YPABHCHUA 10 COKpaHIéHHBIMI/IOHHBIM YPaBHCHUAM;

-[IPOTHO3HUPOBATH CIIOCOOHOCTH BCIICCTBA MMPOABIATHL OKUCIIUTCIIBHBIC NJIM BOCCTAHOBUTCIIBHEBIC CBOICTBA C y‘IéTOM CTEIICHEH

ﬁI/ICHCHI/Iﬂ 9JICMCHTOB, BXOJAIIIHUX B €I'0 COCTAB,

O

-BBIJIBUraTh U MTPOBEPATH IKCIIEPUMEHTAIBHO TUIIOTE3bl O pe3yJbTaTaxX BO3JEUCTBUS PA3IUYHBIX (PAKTOPOB HA H3MEHEHHE CKOPOCTH
XUMUYECKOHN PEaKIINH;
-UCIO0JIb30BaTh MPUOOPETEHHBIE 3HAHUS JUISL  DKOJIOTUYECKHM TIPaMOTHOTO MOBEJCHHMS B OKPYKAIOLIEH Cpelie;

[0 -ucroas30BaTh HpI/I06peTéHHBIe KIIFOYEBBIC KOMIICTCHIIMU ITPU BBINIOJTHCHUHU ITPOCKTOB W PCIICHUN y‘le6HO'I/ICCJ'ICI[0BaTeJ'IBCKI/IX 3aJa4 110

M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJyYEHHUS U pacliO3HABAHUS BEIIECTB;
-00BEKTUBHO OLIEHUBATh MHPOPMAIIHIO O BEIIECTBAX U XMMUYECKUX MpoLeccax;

-0CO3HaBaTh 3HAYCHUEC TCOPCTUUCCKUX 3HAHHUH 110 XUMHH JJIA HpaKTquCKOﬁ JCATCIIBHOCTH YCJIOBEKA,
E-CO?)I[aBaTI) MOJCIIN U CXEMBI JJI PCIICHUA yLIe6HBIX " IIO3HAaBaTCJIbHBIX 3a1a4,

D -IIOHUMAaThb HeO6XOI[I/IMOCTB CO6J'IIO,Z[€HI/I$I npennncaHHﬁ, npepraracMblX B HHCTPYKIHAX I10 HCIIOJIB30BAHUIO JICKAPCTB, CPCIACTB

OBITOBOM XMUMHH H JIp.



2. COJAEPKAHME ITPOI'PAMMBI

Pa3nes 1 Xumuueckas aboparopus(2 yaca)

HpaBI/IJIa TEXHUKH 0€30I1aCHOCTH Ipu IMMpOBECACHN N HCCHG[{OB&HHﬁ, MCAUIIMHCKHUE aIlITCUYKU nepBoﬁ IIOMOIIIHU B KaOMHETE XUMHH. I/IHCTPYKTa)K

10 TEXHUKE OE3011aCHOCTH.
3HAKOMCTBO C JJaOOPaTOPHBIM 000pYJOBaHHEM

XpaHeHHe MaTepUajIoB U PEAKTHUBOB B XMMHUECKOH JlabopaTopuu

Pasnen 2. BemecTBa, KOTOpbIE HAC OKPY:KAIOT (S 4acoB)

[IpocThle U cnoKHBIE BEMECTBA. XUMHYECKUAE IIEMEHTHI.

JlabopaTopublii onbiT Nel. O3HakoMieHHE ¢ 00pa3laMu MIPOCTHIX U CIOKHBIXBELIECTB.

CocraB atmocdepsl. Kucnopos kak BaXKHEHIINN KOMIIOHEHT aTMOC(HEpHI.

JlaGopaTropHbIi onbIT Ne2 «[lonmyuenue KUCJIOpOJa U3 TMEPEeKUCH  BOJOPOJA,J0Ka3aTEILCTBO €r0 HATUUYHUD.

Bona B macmtabe minanetsl. @u3nyeckue CBOMCTBA, MAapaJ0KChl BOJIbI, CTpoeHue Bojabl. [Toka3aTenu kadecTBa Boibl. VccienoBanue Boabl U3
Pa3HBIX UCTOYHUKOB

JlaGoparopubiii onbIT Ne3 «OnpezeneHue BoAONPOBOIHON U JUCTUIIMPOBAHHON BOAbD)

JlaGoparopubiii onbIT Ned4 «OKkpacka MHIMKATOPOB B HEUTPATILHOM Cpee»

Pasznen 3. SIBJeHusi, mpoucxojasinue ¢ Bemecramu ( 4 yaca)

Yuctele BemectBa U cMecu. Knaccugukanus cmeceil. CriocoObl pas3zieneHusi cMeceil: neicTBue MarHUTOM, OTCTauBaHUE, (DMIIBTPOBAHUE,
BbIMIApUBAHKE, KPUCTAIIM3ALNS, AUCTHIUISILINSA
IIpakTnuyeckas padora Nel «Hucrele BemecTsa 1 CMECH»

IpakTHyeckas padora Ne2 « OUYMCTKA BOJBI U BO3/1yXa OT TBEPABIX YACTHUI»

Pa3nen 4. OcHoBbI 3kciepuMeHTaILHOMH XuMuu(10 yacoB)



IIpakTnueckas padora Ne3 l3yueHue cBOMCTB BEIIECTB: HarpEBAHUE BOJIbl,HarpeBaHue okcuaa kpemuus (1V).

IIpakTnyeckas padora Ne4 «3MepeHue TeMiieparypbl KUIIEHUS BOJIbI C TOMOILBIOJIATYNKA TEMIIEPATYPbl U TEPMOMETPA
IIpakTH4eckas padora  NeS «Omnpenenenue TEMIIEpaTyphl KpUCTaJUIM3aLABEILECTBA

duznyeckue 1 XMMUYECKUE BJICHUS. BblieneHre u NorioueHue Teria — IpU3HaAKXUMHUYECKOH peakiuu.
IIpakTnueckas padora Ne6 «Dk30TepMuyeckas peakius»

IIpakTnueckas padora Ne7 «OHI0oTepMUYECKas peaKus»
CKOpoCTh XUMHUYECKUX peakiuil. XUMUUYECKUe MpeBpaIleHNs. XUMUYECKHE

peakuyny. XUMUYECKUE YpaBHEHUS. BBINIOJIHEHNE TPEHUPOBOYHBIX YIIPAKHEHUN 110 COCTABICHUIO YPABHEHUN XUMUYECKUX peakuuii. Tumsl

xumuueckux peakuuid. llpakTnueckas padora Ne8» Tunel XUMHUUECKUX peaKLIUI»

Pasnen 5. OcnoBbl pacuernoii xumun(10 yacon)

Mons — eauHMIA KOJIMYECTBA BelecTBa. MossipHas macca. BIYMCIIEeHHs] MIOXMMUYECKUM YpaBHEHUM. 3aKOH ABoraapo. MossipHbIi
00BEM Ia3oB.

OTHOCUTENbHAS IIIOTHOCTE ra3oB. Pemnienue OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMEC

«[IpakTuKyM 1O M3y4EHHIO CBOMCTB BEUIECTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUXCOCAUHEHUN »

Pa3zien 6. OCHOBBI 2JIEKTPOJUTHYECKOI qucconuanuu(3 yaca)
IpakTuyeckas padora Ne9 «OuncTka BOJbI OT pACTBOPUMBIX IPUMECEIT». DIEKTPOJUTHIECKAs TUCCOLIMAIIUS — IJIaBHOE YCIIOBUE

IMPOTCKAHUA peaKuHﬁ BpaCTBOpax. BHGKTpOJ'H/ITI/ILIeCKaﬂ JucconuanuAa KMCJIOT , H.I€J'IO‘I€I71 U COJICH.

Pemenue OKCIICPUMCHTAJIbHBIX 3aJa4 10 TEMC ((SHGKTpOHI/ITI/I‘leCKaHI[I/ICCOI_II/IaI_II/IH».

Pazpnen 7. IlpakTukyM 10 M3y4eHHIO CBOMCTB BeleCTB OCHOBHBIX KJIACCOBHEOPTAaHMYECKUX COeIMHEeHUI1.(6 YacoB)
Oxcunpl: Kiaccudukamnus,

HOMCHKIJIaTypa, CBOﬁCTBa, IMOJIY4YCHHUC, IIPUMCHCHUC.



JlaGopaTopHublii onbIT NeS. HaGmioneHne pacTBOPUMOCTH OKCHIOB aTFOMUHHS,HATPUS, KAJBIUSA U MEIU B BOJE.
I'mapoxcuapl. OcHOBaHUS: Kiaccu(UKaIus, HOMEHKIIATYPa, MOTy4eHHE.

IIpakTnueckas padora Nel0 « Onpenenenue PH pactBopoB»
Amdorepubie okcubl U ruapokcusl. Kucnorsl. Cocras. Knaccudukarnus.

Howmenknarypa. [Tonyyenue kuciaoT. XMUMUYECKHUECBOMCTBA KHUCIIOT

JladopaTopHblii onbIT Ne6.
«B3aumoelictue METa/UIOB  (MarHus,  IMHKA,KeJe3a, MEJIH) C PaCTBOPaMH KHCIIOT.)

Comu. Knaccuduxamnusa. Homenknarypa. CrocoOsl mostydenusi coseil. CBoiicTBacosiei



YueOHO-TeMaTHUECKHIi IJIAaH

Ne | Tema ypoka Kon-Bo ®opwma 3ausaTuss | OCHOBHBIC YueOHbBIE ICHCTBUS ydaIuXcs
n/m 4acoB
Paznen 1 Xumnueckas 1adoparopusi(2 yaca)

1 [IpaBuiia TeXHUKH 1 becena, 3HaTh NpaBUJIa TEXHUKU O€30TIaCHOCTH MPU
0€30IaCHOCTH TIpU pacckas. IPOBEJCHUH UCCIIeI0BaHUI. 3HATh COCTAB
IIPOBEJICHUU WHucTpykTax. MEAMIIMHCKON alTeUKU U YMETh OKa3aTh
HCCIIEI0OBaHUM, HEPBYIO0 MEAULIMHCKYIO TIOMOILb
MEUIIMHCKIE
anTe4yKy MEepBOM
ITOMOIIY B KaOuHeTe
xumun. MHCTpyKTax
10 TEXHUKE
0€30MaCHOCTH.

2 3HaKOMCTBO C 1 3HAKOMCTBO C YMmeTh paboTaTh CO COUPTOBKOI, BecaMu,MEpHOI MOCyI0M
1abopaTopHBIM XUMHYECKON
000pyI0BaHUEM naboparopuen.

Bbecena
Pa3nen 2. BemecTBa, KOTOPBIE HAC OKPY:KAKOT (5 4acoB)

3 ITpocTsle u cnoxHbIE 1 Jlexuus JIOIKHBI 3HaTh: ONPEAEIeHUE aToMa, IIPOCTOTOM CI0XKHOT'O BEIIECTBA, OTIIMYHNE
BEIIECTBA. JlaGoparopHass | CMECH U CJIOKHOTO BELECTBA JIOJKHBI yMETh: Pa3jinyaTh IPOCTHIE M CIOKHBIE
XHUMHUYECKHUE IIEMEHTHI. pabora Ne 1 BEIIECTBA, CMECH M CJIOKHBIC BEIECTBA
JI/O Nel.O3nakomieHue ¢
oOpazLamu IpoCThIX
U CJIO’KHBIX BEIIECTB.

4 CocraB aTmMochephl. 1 Cemunap. 3HaTh 0OBEMHYIO JIOJIF0 COCTaBHBIX YacTeHBO31yXa

Kucnopon kak
BayKHEHUIITHH
KOMITOHEHT
aTMocdepsl.




JIaGopatopHas paboTa
Ne 1 «Ilonyuenue
KHCJIOPOJa U3 MEPEKUCH
BOOPOJA,
JI0Ka3aTeIbCTBO €r0
HATAIHSY.

OKCIIEpUMEHTAJIBHO ONIPENENNUTD COJIEPKAHUEKHUCIOPOIa




Bopa B macimirabe
IUIAHETHI.

du3nyeckre CBOMCTBA,
MapagoKChIBOIbI,
CTpOEHHUE

BOJIBI

Kpyraslii cron

YMeHue XxapakTepu30oBaTh CBOMCTBA BOJbI (XUMHUYECKHUE CBOMCTBA OCHOBHBIX
KJIACCOBHEOPTaHMYECKUX BEIIECTB),

Iloka3arenu KauecTBa
BOJIBI.

HccnegoBanue BOIBIN3
Pa3HBIX UCTOYHUKOB
JlabopaTopHas

pabota Ne2
«Omnpenenenue
BOJIONIPOBOJHOM U
JTUCTULITAPOBAHHOMN

BOJIBI» JlabopaTtopHas
«Oxpacka

pabora  Ne3
WHIUKAaTOPOB B
HEUTpaAJIbHOU Cpee»

JlaGopaTtopHas
pabota

YMeHne xapakTepru30BaTh CBOMCTBA BOIbI (XMMHUYECKUE CBOMCTBA OCHOBHBIX
KJIACCOBHEOPTaHMYECKUX BEIIECTB),

Pa3znea 3. SIBnenus, np

oucxoasime ¢ Bemecrsamu ( 4 yaca)

YucTele BelecTBa U
CMECH.
Knaccuduxkarus
CMeceH.

Jleknus.

C(l)OpMI/IpOBaTB IIOHATHA O YUCTOM BCIICCTBE HCMECH BCIIECTB

CriocoObl pasneneHus
cMeceill: neficTBue

MarimMToM, OTCTauBaHUC,

(dbunpTpOBaHUE,
BBITIAPUBAHUE,
KpUCTAILTU3alHUs,
JUCTUIUTSIITHS.

O6cyxenue,
«MO3TOBOH
HITYPM».

YMeTh XapaKTepu30BaTh CYIIHOCTh MOHATUIHYHUCTHIC BEIECTBA U CMECH U
CIOCOOBI
pasjielieHus CMecei

10

IIpaxTnueckas
pabota Nel «YwucTtoie
BEIIECTBA U CMECU»

[IpakTnueckas
pabota

3aKpCHI/ITL INOHATHA O YMCTOM BCHICCTBC MCMCCH BCIICCTB




11

IIpakTrueckas

pabdota Ne2 « Ouncrka
BO/Ibl U BO3/yXa OT
TBEPAbIX YaCTUL»

IIpakTnueckas
pabora

SaerHI/ITL 3HAHUA O MCTOAAaX OYHUCTKHU BCUICCTBOT TBCPALIX YaCTUIL

Pa3nen 4. OcHoBbI 3kcIepUMeHTANLHOI XuMuu(10 yacos)

12

[IpakTnueckas
pabora Ne3
N3ydenue cBOMCTB
BEIIECTB: HarpeBaHUE
BO/Ibl, HArPEBaHHE
okcuaa kpemHusA(1V).

[IpakTnueckas
pabota

Wcnonb3oBaHue NpakTUYECKUX U JIAOOPATOPHBIX PAOOT, HECIIOKHBIX
JKCIIEPUMEHTOB JUIS JT0OKa3aTeJIbCTBA




13 | [IpakTudeckas [MpakTuaeckas BBIJIBUTAEMBIX TPEIOJI0KEHUH; ONIMCAHUEPE3YIbTaTOB ATHX padoT
pabota pabota
Ned«3mepenue
TEMIIEPATYPhI KUTICHUS
BOJIbI C TIOMOIIIBEO
JaTYuKATeMITePaTypPhI
"

TEPMOMETpPay

14 | IlpakTudeckas [IpakTnueckas Hcnonp3oBanue mpakTUYECKUX padOT AJisi TO3HAHUS OKPYKAIOIIErOo MHUpa
pabota pabota pa3IUYHBIX METOJOB (HaOMIO/EHHWE, W3MEpPEHHEe, OIBIT, OSKCIEPUMEHT,
Ne5«Omnpenenenue MOJIETTUPOBAHUE U JIp.)

TEeMITepaTypbl
KPUCTAILTU3AIUN
BEIIECTBA»

15 | ®usnyeckue u Jlexmust [To3HAaKOMUTECS C BAXKHEUIITIMH XUM. TIOHATUSAMU: (PU3HIECKUE U
XHUMHYECKUE XHUMHWYCCKUCSBIICHUS, XUMHUSCKasT PEAKITUs; YMEHUCOTIIHIATh XUMUICCKHE
SBJICHUS. BbITeeHnen PeaKIuy OT
TOTJIOIICHHE TCILTA (pU3MYECKUX ABICHUI
— IpU3HAK
XUMHUYECKOMN
peaxkuuu

16 | [IpaxTuueckas [IpakTnueckas Hcnonb3oBaHWe MNPAaKTUYECKUX M JAOOPATOPHBIX PAa0OT, HECIOKHBIX
pabota Neb6 pabora SKCIIEPUMEHTOB ISl JI0OKA3aTeJIbCTBA BBIABUTAEMBIX  IPEAINOJI0KECHHUIA;
«DK30TEepMHUYECKas OTHMCAaHUEePE3yIbTAaTOB 3TUX PaboT
peaxus»

17 | IIpakTuueckas [IpakTuueckas
pabota Ne7 pabora
«QHI0TepMUYIECKas
peaxus

18 | Ckopoctb KonnexktuBHas | 3HaTh ompeneneHHe CKOPOCTH XUMHYECKOW peakiuu u €€ 3aBHCHUMOCTH OT
XUMHYECKUX paboTa yCIOBUW  TpoTeKaHus  peakiuu. [loHMMaTe  3HauYe€HUE  TEPMUHOB
peaxiuit «KaTamm3aTropy», «MHTUOUTOPY,

«(hepMeHTBD».




19

XHUMHUECKHE
MPEBPAILLICHHUS.
XHUMHUECKHE
peaKuuu.

Komiexrusuas
pabora

YMmenue XapaKTCPU30BaATb OCHOBHLIC TIIOJIOKCHUSA ATOMHO -MOJICKYJIAPHOTO
YUYCHUA,TIOHUMATh €ro 3HAYCHUC




20

THIIBI XUMHUYECKUX
Peaknuii

YMeHue onpenensTh peareHThl U IpOoAYKThIPEaKIIMH; PAaCCTaBIIsATh
K03(pPULIMEHTHI B ypaBHEHHX peaKkIii HA OCHOBE 3aKOHA COXPAHEHHUSI MacChI

21 | Ipaxrtuueckas pabota [IpakTnueckas BEIIIECTB
No8» TUIBIXUMUYECKHIX pabora
peaxkuuin»

Pa3znen 5. OcHoBbI pacueTHOii xuMun(4 yaca)

22 | Monp — eawHMIA Pemenue YMeHMe BBIYUCIIATh: KOJIMYECTBO BEUIECTBAMIA MACCY 110 KOJUYECTBY
KOJINYECTBA BEIECTBA. 3aaq BEII[ECTBA WJIM MACCE PEareHTOB WU MIPOTYKTOB PEaAKIINU
Momnspaas
Mmacca.

23 | Boeruucienus no YMeHHe BBIYUCISTh MOJISIPHYIO Maccy modopMyse COeTUHEHUs], KOJTUYECTBO
XUMHYECKAM BEII[ECTBA,00HEM MJIM MAacCy MO0 KOJIMYECTBY BEIIECTBA, 00BEMY HIJIH Macce
YpaBHEHUSIM. peareHTOB WJIH MPOTYKTOB

Peaxmnn

24 | 3akoH ABorazpo. YMeHue BbIUUCIATh: KOJTUYECTBO BEIIECTBA,00b€M MIIM MACCy MO0 KOJTUYECTBY
MoustpHbrit 00BeM BEIIECTBA,00bEMY WJIM MAcCe PEareHTOB U MPOAYKTOB peaklnu; (HaXOAUTh
ra3oB. 00BbEM rasa 1o M3BECTHOMY KOJIMYECTBY BellecTBa (1
OtHocurenbHas IPOU3BOUTEL OOPATHBIE BLIYHCIICHNUS))

IJIOTHOCTD ra30B.

25 | Pemenue Pemenue VYMeHue:  XapakTepu3oBaTb  XMMHYECKHE CBOWMCTBA OCHOBHBIX  KJIACCOB

AKCIEPUMEHTAIbHBIX 3a/a4 HEOPraHMYECKUX BEIIECTB,  OMNpPENeNsITh  MPUHAAJICKHOCTh BEHIECTB K

3aJa4 110 TeMe
«IIpakTukym 1o
U3Y4YEHHUIO CBOWCTB
BEILECTB OCHOBHBIX
KJIacCOB
HEOPraHUYECKUX
COCIUHEHUU »

OIPCACIICHHOMY KJIACCY COG,I[I/IHGHI/Iﬁ COCTaBJIATH (1)0pMy.]'IBI HCOPTraHUYCCKHUX
COCIMHECHU N3YYCHHBIX KJIACCOB

Pa3nen 6. OCHOBBI AJIEKTPOJIUTHYECKOI qucconuanuu(3 yaca)




26

IIpakTrueckas
pabota Ne9
«OunCcTKa BOJIBI OT
PacTBOPUMBIX
IpuMecen»

IIpakTnueckas
pabora

HccnenoBath 37€KTPONPOBOAHOCTD BOJIBI B3aBUCUMOCTH OT crioco0a eé
OYUCTKH




27 | DnekTpoJauTHYecKas «Mo3srosoi 3HATh ONpEEIEHUS MOHATUI «KUCIOTay,

JccoLralus KUcior, HITYPM», «OCHOBAHHE», «COJIb» C TOUKH 3PEHUSI TEOPUUIIEKTPOIUTUIECKON JUCCOLMALIUY.

LIEJI0YEH U COJIEH. Ob6cyxnenune YMeTb 00BACHATH 00IIHE CBOWCTBA KUCIOTHBIX U IMIETIOYHBIX PACTBOPOB
HaJIMYMEM B HUX MOHOBBOJOPO/Ia ¥ TUAPOKCHU]] - HOHOB COOTBETCTBEHHO, a TAKXKE
COCTaBJIATh YPaBHEHUS JIEKTPOIUTUUECKOHN TUCCOLNALUUKUCIIOT, OCHOBaHUHN U
COJIEH.

28 | Pemenwue Pemenne YMeTh 0CYyIIECTBIIATh XUMUYECKHE OIBITHI HA 3HAHNE KAYECTBEHHBIX PEAKIUN;
AKCIEPUMEHTAIbHBIX 3aja4 COCTaBIIATh MOJIHBIE U COKpAIEHHbIE HOHHBIE YPAaBHEHUS HEOOPATUMBIX peakLnii
3ajad 0 TeMe U Pa3bSICHSITH UX CYIIHOCTh. XapaKTEepU30BaTh YCIOBHUS TEUECHUSAPEAKIINM, UAYIIINX
«ONEKTPOIUTHYECKAS JI0 KOHIIa, B paCTBOPax
U CCOLIMALINS DIEeKTPOIUTOB

Pazpnen 7. [IpakTHKYM M0 M3Yy4YE€HHUIO CBOICTB BelIeCTB OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
coeuHeHHUii(6 yacoB)
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OKCHUOBL:
KJIacCH(UKaIus,
HOMEHKJIATYpa,
CBOIICTBA,
MOJTy4eHUeE,
MpUMEHEHHE.
JlabopaTopHBIi OIBIT
No5.  HalGmronenne

pacTBOPUMOCTH OKCUIOB

ATIOMUHUS, HATPUS,
KaJbIlusI H
MEJIH B BOJIC.

Kpyraslii crou,
H/p.

YMeHue Ha3bIBaTh COCMHEHNS N3YUCHHBIXKIACCOB (OKCHUIOB); ONIPEEIsATh
MPUHAJIEKHOCTH BELIECTB K OMPEACICHHOMYKIIACCY COeTUHEHUN (OKCUIaM);
XapaKTepu30BaTh XMMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX
BELIECTB(OKCHU/IOB); COCTaBIISATh (bopMyIbl HEOPraHUYECKHX
COCIMHEHUH U3YUYEHHBIX KIacCOB (OKCHIOB)

30 | I'mapoxcumsl. Jlexumst YMeHne Ha3bIBaTh COCNMHEHNS N3yICHHBIXKIACCOB (OCHOBaHUIA), ONIPEIEIIATh
OcHoBaHus: MIPUHA/IIEKHOCTH BEILIECTB K OMPEeIEHHOMYKIIACCY COeIMHEHUH (OCHOBAHMSIM )
Kiaccudukanus,

HOMEHKJIATypa,
HOJTy4YEHHE.

31 | [IpakTuueckas pabora [Ipaktnueckas | ChopmupoBaTh npeacTaBieHrne o PH kak oXapakTepucTuke cpell
Nel0 « Onpenenenue pabota
PH
pacTBOPOB»

32 | Kucnotsl. Cocras. KonnexktuBHast | YMeHHe Ha3bIBaTh COEANHEHMSI M3yYEHHBIXKIACCOB (KUCIIOT); ONPEEIIATh
Knaccugukarus. pabota IPUHAAJIEKHOCTD BEILECTB K ONPEEICHHOMYKIIACCY COEANHEHUH (KHUCIIOT);
Howmenknatypa. YMEHHUE COCTABIIATh (POPMYJIbl HEOPraHUYECKUX
[TosmyyeHue KUCIOT. COEJJMHEHUH U3Y4EHHBbIX KIacCOB

33 | Comm. KomnexktuBHas | YMeHue cocTaBiaTh (pOpPMYIIbl HEOPraHUYECKUX COSTMHEHUHN N3YYEeHHBIX
Knaccuduxkarus. paboTa KJ1accoB (coJieil); yMeHre Ha3bIBaTh
Howmenkmnarypa. COEJIMHEHUS U3yYEeHHBIX KJIACCOB (COJIei); onpenenaTh NpUHAIEKHOCTh BEIIECTB
CnocoOpl osTy4eHust K OTIpe/IeJIEeHHOMY KJIacCy COEAMHEHUH (coJeil); yMeHue cocTaBIsATh (OPMYIIbI
coJier HEOPraHUYEeCKHUX

COCAVHECHUN
34 | Ypok o6o0rmieHue [ToaBenenne UTOroB




IlepeyeHb 10CTYNHBIX HCTOYHUKOB HH(pOPMAUH
B pasnene mpencraBieH CIMCOK KHHI U CCBUIOK Ha CalThl, B KOTOPBIX 0ojee MOAPOOHO OCBEUICHBI pPa3IUYHbIC

ACIICKTBhI pacCMaTpHBACMBIX BOIIPOCOB. X moxHO PEKOMCHAOBATh KaK YYHTCIIIO, TaK U O6y‘I&CMBIM, IMPpOsABUBHINM

HMHTEPEC K U3y4aeMOU TeMe

1.Bacunbe B.Il., Mopo3oBa P.II., Kouepruna JI. A. IlpakTMKyM MOaHaqTUTHYECKON XuMuu: Yueo.
nocobue ag By3oB. — M.: Xumus, 2000. — 328 c.

2.T'pocce D., Baiicmantens X. Xumust 1151 ir0003HaTenbHbIX. OCHOBBI XUMUMU 3aHUMAaTeIbHbIC OonbITHL. ['J[P. 1974.
[lep. ¢ nem. — JI.: Xumus, 1979. — 392 c.
3. Hepmromnbi B. ®. Mup Boasl. — JI.: Heapa, 1979. — 254 c.
4. Kwmun . M. Obmas xumus. [Ipaktukym L-mukpo. PykoBoacTBo misictrynentoB. — M.: MI'TY, 2006. — 322c.

5. Mcnonws3zoBanue nuudpoBbix gabopatopuit npu 00yueHun xumuu B cpeaneitikoine/ becnanos I1. K. Jlopodees
M.B., Kunun JI.M., 3umuna A.1.,

OpxekoBckuii [1.A. — M.: BUHOM. Jlabopartopus 3Hanui, 2014, — 229 c.

6.Jleencon U.A. 100 BompocoB M OTBETOB MO XUMHUU: MaTepuainbl [JIs MIKOJBHBIX pedepaToB, (HaKyIbTaTUBHBIX
3aHATUN U ceMuHapoB: YueOHoe mocodue. — M.: «M3narenbctBo ACT»: «M3naTenscTtBo AcTpensy, 2002. — 347 c.

7. Jleencon U. A. Xummnueckue peaxiuu: TemnoBoit addekrt, paBHOBecue, ckopocTb. — M.: OO0 «M3aaTenbcTBO
Actpens, 2002. — 192 c.

8.Heopranmueckas xumusi: B 3 1./ Ilom pen. HO. JI. TperssikoBa. T. 1: ®dusuko- XMMHUYECKHE OCHOBBI
HEOPraHUYECKON XUMUU: YUEOHUK JUIS CTYI.

BeIcHI. yueO. 3aBeneHuit/M. E. Tamwm, . 0. JI. TperbsakoB. — M.:M3narenbckuii EHTP «AKaIeMus»,
2004. —240 c.

O.TletpsuoB 1. B. Camoe HeoObIKHOBeHHOE BemiecTBO B mupe. — M.:Ilemaroruka, 1976. — 96 c.
10. CrpensuuxoBa JI. H. U3 gero Bcé cnemano? Pacckaser o BemecTBe. — M.:fAy3a-tipecc. 2011. — 208 c.
CycnennukoBa B.M, Kucenea E. K. PykoBOACTBO IO MPUTOTOBIEHUIOTUTPOBAHHBIX PACTBOPOB. — JL.:

Xumus, 1967. — 139 c.
11. Ouuuknoneaus aias aerei. T. 17. Xumus / I'nas. pen.B. A. Bonoaun, Bex.Hay4. pea. . M. Jleencon. —



M.: ABanra +, 2003. — 640 c.

Yeptros U.H., XKyxos I1. H. XumMuueckuii 3kCnepuMeHT ¢ MaJIbIMU KoMyecTBaMu peakTuBoB. M.: [Ipocsemenue, 1989. — 191
12. Caiit ®UIIN. OTkpeITHIN OaHK 3a1aHui 17151 GOPMHUPOBAHUS €CTECTBEHHOHAYUYHON T'PAMOTHOCTH.
https:/fipi.ru/otkrytyy- bank-zadaniy-dlya- otsenkiyestestvennonauchnoy-gramotnosti
14. Caiitr MI'V. Ilporpamma Kypca XuMuH JijIs yqamuxces 8—9 kiaccoB o011eo0pa3oBaTebHOM  IIKOJIBL.
http://www.chem.msu.su/rus/books/20012010/eremin-chemprog.
15. Caiit Enqunas xoyiekius g poBbix 00pa3oBaTelbHbIX pecypcoB. http://school-collection.edu.ru/catalog.



https://fipi.ru/otkrytyy-







	1. ПЛАНИРУЕМЫЕ РЕЗУЛЬТАТЫ ОСВОЕНИЯ ПРОГРАММЫ
	Личностные результаты
	Метапредметные результаты
	Обучающийся научится:
	Обучающийся получит возможность научиться:
	2.  СОДЕРЖАНИЕ ПРОГРАММЫ
	Раздел 3. Явления, происходящие с веществами ( 4 часа)
	Раздел 4. Основы экспериментальной химии(10 часов)
	Раздел 5. Основы расчетной химии(10 часов)
	Раздел 6. Основы электролитической диссоциации(3 часа)
	Раздел 7. Практикум по изучению свойств веществ основных классов неорганических соединений.(6 часов)
	Оксиды: классификация,
	Учебно-тематический план

		2023-11-08T15:19:36+0300
	Нугаев М.М
	я подтверждаю этот документ своей удостоверяющей подписью




