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IHHOACHUTEJIBHASA 3AIIMCKA

PabGouas mnporpamma BHeypouHOW gestenbHOocTH —«[IpakThueckas XuMHS» IS
o0yyaromuxcst 8 KJI1acCoB Ha ypOBHE OCHOBHOI'O 0O0IEro oOpa3oBaHUS COCTABJICHA HA OCHOBE
TpebGoBanmii Kk pe3yiabTaTaM ocBoeHHs DenepanbHON 00pa30BaTEIBHOM MPOrpaMMbl OCHOBHOTO
obmero obpazoBanust (manee POII) u DenepanbHOr0 TOCYAAPCTBEHHOTO 00Pa30BaTEIBHOTO
CTaHJapTa OCHOBHOTO obmiero oopazoanusa (nanee — PI'OC O00), a Takke OpUECHTUPOBaHA
Ha LIeJIeBbIe IPUOPUTETHI, chopMynupoBaHHble B Paboueli mporpaMMe BOCITUTAHUS.

B o0ydyenun xumuu OONbIIOE 3HAUEHHE UMEET SKCIHEPUMEHT. AHAIU3UPYS PEe3YNIbTaThl
NPOBEIEHHBIX ONBITOB, ydYaliuecs yOeXIAlTCs B TOM, YTO T€ WM HHBIE TEOPETUYECKHE
MPEJICTAaBICHUS] COOTBETCTBYIOT MJIM MPOTUBOPEYAT PEATbHOCTU. TOJIBKO OCYIIECTBIISISA
XUMHUYECKHH HKCIEPUMEHT MOXKHO IPOBEPUTH JIOCTOBEPHOCTH IIPOTHO30B, CICNAHHBIX Ha
OCHOBaHUU TeopHH. B mpoiiecce sKcriepruMeHTaIbHOM paboThl yuariuecs NpuoOpeTaroT OMBIT
MO3HAHUSl PEATBHOCTH, SBISIONIMICA BaXKHBIM ATaroM (OpMUpOBaHUS Yy HUX YOeXKIEHUH,
KOTOpBIE, B CBOIO OYEPE/lb, COCTABISIOT OCHOBY HayYHOTO MHUPOBO33PEHUSI.

Brenpenne oGopynoBanus IUPPOBOI JrabopaTopuu IeHTpa «Todka pocTay MO3BOJIUT
KauyeCTBEHHO M3MEHUTH Ipolecc 00ydeHus: XuMuu. KomndecTBeHHbIE SKCIIEPUMEHTHI MTO3BOJIST
MOJTy4aTh TOCTOBEPHYIO MH(POPMALIUIO O MPOTEKAHUU TEX MJIM WHBIX XMMHUYECKUX TpoIieccax, o
cBoiicTBax BemiecTB. Ha 0CHOBE MOy4eHHBIX SKCIEPUMEHTANbHBIX JAHHBIX 00y4aeMble CMOTYT
CaMOCTOSITENIFHO JEJaTh BBIBOJBI, 0000IIaTh PE3ylbTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OYZET CIIOCOOCTBOBATH MOBBIIIEHUIO MOTUBALIUK 00YUEHHUS IKOJILHUKOB.

OcHOBHOE BHHUMaHHUE B JAHHOH NPOTpaMMe YIEISIETCsl CYIIHOCTH XUMHYECKHX PEaKIHid 1
METOJIaM MX OCYIIIECTBIICHUSI.

OnHMM ®3 OCHOBHBIX MPHHLUIIOB TIOCTPOCHHUS MPOTPAMMBI  SIBJISICTCS TPUHIIHIT
JOCTYMHOCTH. OKCIEpUMEHTAIIbHbIE JaHHbIC, TOJyYEHHbIC YYAIlUMUCS TPU BHIOJHEHUH
KOJIMYECTBEHHBIX OIBITOB, TIO3BOJISIFOT YYAIIUMCSI CAMOCTOSITENIFHO JI€NaTh BBIBOJIBI, BBISBIISTH
3aKOHOMEpHOCTH. Iloaxonpl, 3alloK€HHBIE B COJEpKaHUWE MPOrpaMMbl Kypca, CO3aroT
HE0OXOUMBbIE YCIIOBUS JJIi CHCTEMHOTO YCBOEHHUS YJalllUMUCSI OCHOB HayKH, JJi o0ecrieueHus
Pa3BUBAIOIIETO W BOCIMTHIBAIOIIETO BO3AECUCTBUS OOY4YeHHsS Ha JIMYHOCTh yYallerocs.
dopmupyemble  3HaHHS JIOJDKHBI CTaTh OCHOBOW CHUCTEMBI YOEXKIEHHH IIKOJIbHUKA,
LEHTPAJILHBIM SAPOM €r0 HayYHOI'0 MUPOBO33PEHUS.

Ha 6a3e nenrtpa «Touka pocta» obecrieunBaeTcs peaau3saius o0pa3oBaTeNbHbIX IPOrpaMM
€CTeCTBEHHOHAYYHOH M TEXHOJIOIMYEeCKON HalpaBIEHHOCTEH, pa3paboTaHHBIX B COOTBETCTBUH C
TpeOOBaHUSIMU 3aKOHOJATENbCTBA B cdepe o00pa3oBaHus U € YYETOM pEKOMEHAALUN
denepanbHOrOONEpaTopa yueOHOro npeamera « XuMus».

OOpa3oBarenbHasi MporpaMMa MO3BOJIIET HWHTETPUPOBATh peaTU3yeMble IOAXO/BbI,
CTPYKTYPY U COJIepKaHHe IPU OpraHu3alui 00yd4eHUs! XUMHUH B § Kilacce, BRICTPOGHHOM Ha 0aze
JT000T0 U3 JOCTYMHBIX yueOHO-MeToanuecKux KomiiekcoB (YMK).

Ucnons3zoBanne obGopymoBanus «Touka pocta» mnpu peanuszanuu nanHou Ol
MO3BOJISIET CO30AMb YCN0GUSL.

— IS pacIIMPEHUs COAEPIKaHUs IIKOJIBHOTO XUMHUYECKOro 00pa3oBaHus;
— IS TIOBBILICHHUS TO3HABATEIbHONW AKTHBHOCTH OOYYAIOLIMXCS B €CTECTBEHHOHAYYHOMH
o0JacTu;
— I pa3BHUTHS JIMYHOCTH peOEHKa B Tpoliecce OOydeHHsS XHWMHH, €r0 CIIOCOOHOCTEH,
(bopMHpOBaHUS U YIOBIETBOPEHHS COLMAIBHO 3HAYMMBIX HHTEPECOB U MOTPEOHOCTEH;
— st paboThl ¢ ONAapEHHBIMU IIKOJIHUKAMH, OpPTraHW3allMd WX Pa3BUTHS B PAa3IMYHBIX
o0nactsix 0o0pa3oBaTeNbHOM, TBOPUECKOH 1€ATEIHHOCTH.
Henn v 3aaa4n
— Peanm3anust OCHOBHBIX 00IE00pa30BaTEIBHBIX MPOTPaMM MO yYEOHBIM IpeaMeTaM
CCTeCTBCHHOHay‘lHOﬁ HaIllpaBJICHHOCTH, B TOM UYHCJIC B paMKax BHCypO‘IHOﬁ
JeSITeILHOCTH 00YJaroIIiXCs;
— BBEJCHHE COBPEMEHHBIX CPEICTB OOy4YEHHMs M BOCHHMTAHUS IJIsl U3y4deHHs (B TOM



YHuciae  OKCHEPUMEHTAIBHOTO)  TUCHMIUIMH  (MOXyJei)  ecTeCTBEHHOHAYyYHOMH
HANpPaBJIEHHOCTU TPU peall3allid OCHOBHBIX OOIIE00pa30BaTEIbHBIX MPOTPAMM U
JIOTIOJTHUTENIBHBIX 00I1€00pa30BaTEIbHBIX MPOTPAMM, B TOM YHKCJE JJIsi PaCIIUPEHHS
coJlepKaHusl yueOHOro npeameTa « XUMHUs».

— BOBJICYECHHE YYAIIUXCS B IPOEKTHYIO 1€ATEIbHOCTb.

[Ipodunpuelii  koMIIeKT oOopyaoBaHus 1eHTpa «Touka pocra» oOecreunBaer
3 PEeKTUBHOE OCTHXKEHHE O0pa30BaTEIbHBIX PE3yJbTaTOB OOYUYAIOMIMMHUCS IO IpOorpammam
€CTECTBEHHOHAYYHOW HaNpaBIE€HHOCTH, BO3MOXHOCTh YIIyOJEHHOTO HM3YyYeHHUS OTAENbHBIX
IPEIMETOB, B TOM YHCIe Ui (POPMHUPOBAHUS M300PETATEIBCKOT0, KPEaTUBHOTO, KPUTUYECKOTO
MBILUICHUSI, Pa3BUTHUsSI (YHKIMOHAJIBHOW TPaMOTHOCTH Y OOyYarolIMXCs, B TOM 4YHCIIE
€CTECTBEHHOHAYYHOM U MaTeMaTUYECKOM.

OKCHEpUMEHT SBJISIETCS HMCTOYHUKOM 3HAHMM M KPUTEPUEM HX HCTUHHOCTU B HayKe.
Konuenmnus coBpeMeHHOro o0pa3oBaHMsI MOJpPa3yMEBaeT, 4TO B Y4eOHOM HKCIEPUMEHTE
BEIYUIyI0 POJb JOJKEH 3aHSTh CAMOCTOSITENBHBIM HMCCIEAOBATEIbCKUN  YUCHHUUECKUN
HKCIIEPUMEHT.

CoBpeMeHHbIE SKCIIEPUMEHTANIbHBIE UCCIIEIOBAHMS 110 XUMHUHU YK€ TPYAHO MPEACTABHUTH
0€3 HCIONb30BaHUsl HE TOJBKO AHAIOTOBBIX, HO M IU(PPOBBIX HU3MEPUTEIBHBIX HpHOOpoB. B
O®enepanbHoM ['ocynapcrBennom OOpazoBatensHoM Cranmapre (PI'OC) mpomucano, 4TO
OJIHMM U3 YHUBEPCAIbHBIX YUEOHBIX NEHCTBUM, MPHUOOPETAEMBIX YUYalIUMHUCS, TOJDKHO CTaTh
yMEHHE
«IPOBEJICHUS OMBITOB, MPOCTHIX SKCIEPUMEHTAIBHBIX HMCCIICTOBAHUN, MPSIMBIX U KOCBEHHBIX
U3MEPEHUI ¢ UCTIOIb30BAaHUEM aHATIOTOBBIX M IU(DPOBBIX U3MEPUTETHHBIX IIPUOOPOBY.

Y4eOHBIN IKCIEPUMEHT 110 XMMUH, TPOBOJUMBIA HAa TPaJIuIIMOHHOM 000OpynOBaHHH, Oe3
npUMeHEeHHS UPPOBBIX Ta00PaTOPHiA, HE MOXKET TIO3BOJIUTH B TIOJHOM Mepe PEeIIUTh BCE 3a7auu
B COBPEMEHHOM 1IKOJIe. ITO CBSI3aHO C PSIIOM IMPUYHH:

TPaJUIIMOHHOE HIKOJIbHOE 000OpYIOBAHHE M3-32 OTPAHUYEHUSI TEXHUYECKUX BOZMOKHOCTEH He
MO3BOJISIET IPOBOAUTH MHOTHE KOJIMYECTBEHHBIE UCCIIEI0BAHUS;

JUIUTETILHOCTh MPOBEACHUSI XMMHMUECKUX HCCIIEI0BAaHUI HE BCErJa COTJacyercs C
JUINTEIBHOCTBIO YU€OHBIX 3aHSATUH;

BO3MOXXHOCTh MPOBE/ICHUSI MHOTHX HCCIEI0BaHUN OrpaHUYHBAETCS TPeOOBAHUSIMU
TEXHHUKHU 0€30MacHOCTH U JIp.

[uppoBast  ynabopaTopusi  MOJHOCTbIO  MEHSET  METOJUKY M COJep)KaHue
DKCMIEPUMEHTAJIbHONU JEATENIbHOCTH M pelIaeT BhIIIenepeurcieHnble npoonemsl. [llupoxuit
CHEKTp /JaTYMKOB TIO3BOJISIET yYallMMCS 3HAaKOMHUTBCS C MapaMeTpaMHd XUMHYECKOIo
HKCIIEPUMEHTa HE TOJNBKO Ha KadyeCTBEHHOM, HO M Ha KOJIMYECTBEHHOM ypoBHe. Lludposas
naboparopuss  MO3BOJISIET  BECTU  JUIMTENbHBIA  OKCHEPUMEHT Jakeé B  OTCYTCTBHE
HKCIIEPUMEHTATOPA, a YACTOTA UX U3MEPEHUI HETIOBIACTHA YETIOBEYECKOMY BOCIIPHUATHIO.

B mpouecce QopmupoBaHus AIKCIEPUMEHTAIbHBIX YMEHMH Y4YeHHMK o0O0y4aeTcs
MPEJICTaBIISITh HHPOPMAIIHIO 00 HCCIEIOBAHNN B YETHIPEX BUAAX:

— B BepOaJbHOM: ONMHUCHIBATh HKCIEPUMEHT, CO3aBaTh CIOBECHYIO MOJENb 3KCIIEPHUMEHTA,
¢buKcHpOBaTh BHUMaHNE Ha U3MEPSEMBIX BETHUYNHAX, TEPMHUHOJIOTHH;

— B TaOJIIMYHOM: 3aMOJNHITH TAONWIBI JAaHHBIX, JISKAIINX B OCHOBE MOCTPOCHHUS TpadUKOB
(TIpu 3TOM y yJaluxcsl BO3HUKAET MEPBUYHOE MIPECTABICHNE O MACIITa0aX BEITUYHH);

— B rpadUyecKOM: CTPOUTHh TpapuKH MO TAOTUYHBIM JAHHBIM, YTO JAET BO3MOXKHOCTH
nepexo/ia K BBIIBIKEHUIO THUIIOTE3 O XapaKTepe 3aBUCHMOCTH MEX]y BEIHMYMHAMU (TIPU ITOM
yUUTENb TOKa3bIBAET MPEUMYIIECTBO B BU3YalIM3alMM 3aBUCUMOCTEH MEX]y BEIUYHMHAMH,
HaIJISIIHOCTh U MHOTOMEPHOCTH);

— B BUJE MaTEMaTUYECKUX YpaBHEHHUH: JaBaTh MAaTE€MaTUYECKOE OMUCAHUE B3aUMOCBS3HU
BEJIMYMH, MaTeMaTHIeCcKoe 0000IIeHuE.

[Tepexox OT KaXAOTroO dTama MpeCcTaBICHUS WHPOPMAIUN 3aHUMAET JAOBOJBHO OOJNBIION
MPOMEXKYTOK BpeMeHH. B 7—=8 kiaccax 3TOT mpoliecc HE0OXOAWM, HO B CTapIIMX Kiaccax



MO>XHO OBLTO OBI 3TO BpeMs MOTPATUTh HA pPEIICHHE 0oJiee BAXKHBIX 3a7ad. B 3ToM miaHe
u(poBbie JTA0OPATOPUU CYHIECTBEHHO JSKOHOMSAT BpeMs. IJTO BpEeMsl MOXHO IOTPATHTh
cormacio PI'OC Ha QopmupoBaHHE HCCIENIOBATEILCKUX YMEHUH YyYalIuxcs, KOTOpPBIC
BBIPAKAIOTCS B CIAEAYIOMIMNX JEHCTBUSIX:

- ornpezeneHue npoOIeMbl;

- MIOCTaHOBKA MCCIIEIOBATENHCKOM 3a/1a4u;

- IUTAHUPOBAHKE PEILICHUS 33/1a4U;

- MMOCTPOEHUE MOJENEN;

- BBI/IBIDKCHUE TUTIOTE3;

- JKCIIEPUMEHTAalIbHAs POBEPKa FMIOTE3;

- aHaJIU3 TAaHHBIX SKCIIEPUMEHTOB WU HAOIIOACHU;

- dbopMynupoBaHuEe BBIBOJIOB.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPEIMETA

JINYHOCTHBIE PE3VILTAThI

Obyuarowuiics noaxyyum 603MOMCHOCMb OJisl PopMmuposanus ciredyouux auunocmuvix YV/I:

— OIpeJesieHne MOTUBALIMY U3YUEHUsl yUeOHOIro MaTepuana;

— OILICHMBAHHE YyCBaMBa€MOro Yy4yeOHOro Marepuana, HCXOAs U3 COLUUAIbHBIX U
JMYHOCTHBIXIICHHOCTEH;

— IIOBBIILIEHHE CBOEr0 OOPa30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K H3YYEHUIO
OCHOBHBIX HCTOPUYECKHX COOBITHH, CBS3aHHBIX C Pa3BUTHEM XUMHH U OOLLECTBA;

— 3HAHWE IIPABWJI ITIOBEJICHUS B YPE3BBIYANHBIX CUTYaLIMSIX;

— OILIGHUBAHHE COLMAILHON 3HAUMMOCTH MPO(ECCHiA, CBSI3aHHBIX C XMMHUEH;

— BJIQJICHUE paBuUIaMy 6€3011aCHOTO oOpalIeHns ¢ XUMHUYECKUMH BElleCTBAMU

1o00OpyJOBaHUEM, MTPOSBICHNE KOJIOIHYECKON KYJIbTYpBHI.

MeTal'[QegMeTHble pPE3VIALTATDI

Pezynamusnoie

Obyuarowuiics nOIy4Um 803MOICHOCMb OJis hOPMUPOBAHUS CLEOVIOUSUX Pe2YNAMUBHBIX
YV

- 1eNenoiaraHie, BKItoYasi MOCTAaHOBKY HOBBIX I€Jei, MpeoOpa3oBaHUE MPAKTUIECKOU
3a/1a4ud B TIO3HABATEIIbHYIO, CAMOCTOSITEJIbHBIA aHAIN3 yCIOBUU JOCTHIXKEHUS 1I€JTM Ha OCHOBE
yuéTa BBIICTICHHBIX YYUTENEM OpPUEHTHUPOB JCHCTBHSI B HOBOM Yy4eOHOM Marepuale;
TJIAHUPOBAHUE ITYTH JOCTHXKECHUS LIETIeH;

— YCTaHOBJICHUEC IICJICBBIX IIPpUOPUTETOB, BBIJICJICHUC AJIBTCPHATUBHBIX crioco0oB
JTOCTIDKCHUSTIETH U BEIOOp Hanbosee 3ppekTHBHOTO criocoda;

— YMEHHE CaMOCTOATEIHLHO KOHTPOIUPOBATH CBOE BPEMs U YIIPABIISATH UM;

— yMCHHE NMPUHUMATH PEIICHUS B TPOOJIEMHOMN CUTYAIUH;

— TIOCTAaHOBKa y4eOHBIX 3aJ]1a4, COCTABIICHHUE IJIaHa U TOCIEA0BATEIbHOCTH ICHCTBUI;

— opraHuzaius pabo4yero MecTa Mpy BHIMOTHEHUA XUMUYECKOTO SKCIIEPUMEHTA;

— TPOTHO3UPOBAHHE PE3yIbTATOB OOyUEHUs, OIIEHUBAHNE YCBOCHHOT'O MaTepuana, OlleHKa
KayecTBa M YPOBHS TIOJYYEHHBIX 3HAHUM, KOppeKIMs IUlaHa U crocoba AelcTBUS Mpu
HEOOXOTUMOCTH.

IloznasamenvHuie
Obyyatowuiics nOIYYUM 803MOACHOCMb 01 POPMUPOBAHUS CLEOVIOUWUX NOZHABAMENbHBIX
YV

— TIOWCK | BbIAeNIeHue HHpopManmu;




— aHaNM3 YCJIOBUH W TpeOOBaHWM 3aqadu, BBHIOOp, COIMOCTaBIEHHWE W OOOCHOBaHHUE
croco0a pemeHus 3a1a4u;

— BbIOOp Hambonee 3()(PEeKTUBHBIX CIOCOOOB pemIeHHs 3aJa4d B 3aBHCHUMOCTH OT
KOHKPETHBIX YCIIOBHIA;

— BBIJIBMKCHUE U 000CHOBAHKE TUTIOTE3bI, BEIOOP cI1oco0a e€ mpoBEpKH;

— CaMOCTOSITENIbHOE CO3[aHUE QITOPUTMA JIESATENBHOCTH TPU PEHICHUH IpodiIeM
TBOPYECKOT'O M IOMCKOBOTO XapaKTepa;

— YMCHHS XapaKTepH30BaTh BEIIECTBA I10 COCTAaBY, CTPOCHUIO U CBOMCTBaM;

— ONKCHIBAHUE CBOMCTB: TBEPIBIX, JKUAKHX, Ta3000pa3HbIX BEIICCTB, BBIICICHUEC UX
CYIIECTBEHHbBIX IPU3HAKOB;

— HW300pakeHHEe COCTaBa MPOCTEHIIMX BEIIECTB C MOMOIIBI0 XMUMHUYECKUX (OpPMYI U
CYIIHOCTH XMMHUYECKUX PEaKIHii C TOMOIIbIO XUMHUUECKHX YPaBHCHUH;

— TpoBeAeHUE HAOIIOACHUI, ONMCAHWE TPU3HAKOB M YCIOBHH TCUCHHS XHUMUYECKUX
pEaKIUii, BBHIMOJHEHWE XHMHYECKOTO OSKCIEPUMEHTa, BBIBOJBl Ha OCHOBE aHaHM3a
HaOJIIOICHNH 32 SKCIEPUMEHTOM, pellleHHe 3a/1a4, MMOJyYeHue XUMHUUECKONH HHPOPMAINU U3
Pa3IMYHBIXICTOYHHUKOB;

— YMCHHE OPraHU30BbIBATH MCCIICIOBAHUE C LIENIBIO IIPOBEPKH THIIOTES;

— YMEHHE JieNaTh YMO3aKI04eHHs (MHIYKTHBHOE U [0 aHAJOTHH) ¥ BBIBOJBI;

— yMeHHE OOBEKTMBHO OIICHUBATh HMHQPOPMAIMIO O BEIIECTBAX W XHMHYECKUX
npoLeccax, KPUTUYECKH OTHOCUTHCS K TICEBIOHAYYHON HH(POPMAIHH.

Kommynukamusnvie
Obyuarowuiics noxyyum 603MOHCHOCMb OJisl POPMUPOBAHUS CIEOYIOUUX KOMMYHUKAMUBHBIX
yvi

— IOJHOE€ U TOYHOE BBIPR)KEHUE CBOMX MBICICH B COOTBETCTBUU C 3a/ladaMU U YCIOBUSMHU
KOMMYHUKaIWH;

— aJIeKBaTHOE MKCIIOJb30BaHHE pEYEBBIX CPEACTB Ul ydacTUs B JUCKYCCUU U
apryMeHTalluu CBOEH MO3ULUHU, YMEHHE MPEACTaBIATh KOHKPETHOE COJIepKaHUe ¢ COOOIIEHHEM
€ro BIIMCbMEHHOM U YCTHOU (hopme, OTpeiesIeHHe CIIOCOO0B B3aMMOJICUCTBHS, COTPYIHHYECTBO
B TMIOMCKE 1 cOOpe HHpOpMaLIUY;

— olpelieieHue Croco0OB B3aUMOJEMCTBUS, COTPYAHHYECTBO B IOMCKE M cOope
uH(poOpMalMy, yyacThe B Jualiore, IJaHUPOBaHUE OOLIMX CHOco00B pabOThl, MPOSIBIECHUE
YBa)XUTEJIBHOTO OTHOLIEHMSI K JPYTMM Y4YalllUMCS; ONMCAHHME COJEP’KAHUS BBIITOJIHIEMbIX
JNEHCTBUI € 1EIbI0 OPUEHTUPOBKM B MPEAMETHO-NPAKTUYECKON JESITeNTbHOCTH; YMEHMUS
YUNTBHIBaTh DPAa3HblE MHEHMSI U CTPEMHUTbCA K KOOPIMHAILMM DPA3JIMYHBIX IIO3ULUH B
COTPYJIHUYECTBE;

— ¢opmynaMpoBaTh  COOCTBEHHOE MHEHME UM  [O3ULHUI0, apryMEHTUpOBaTb U
KOOPJMHUPOBATh €€ C TMO3ULUSAMH TMapTHEPOB B COTPYIHUYECTBE INpPHU BBIPAOOTKE OOIIEro
pelIeHus: B COBMECTHOM JI€ATEIbHOCTH;

— OCYUIECTBJIAITh B3aUMHBI KOHTPOJb U OKa3blBaTh B COTPYIHUYECTBE HEOOXOIUMYIO
B3alMOIIOMOIIb;

— IUJIAaHUPOBATh OO0IIHME CHOCOOBI pabOThI; OCYLIECTBISITh KOHTPOJIb, KOPPEKIIHIO, OLEHKY
neicTBuil mapTHEpPa, yMeTh yOexaTh;

— HCIIOJIb30BAaTh aJI€KBATHbBIE S3bIKOBBIE CPEACTBA JJsi OTOOpa)XEHHs CBOMX YYBCTB,
MBICJIeH, MOTHBOB U MOTPEOHOCTE; 0TOOpakaTh B peun (omucaHue, 0ObsCHEHNE) COo/lepKaHue
CoBeplIaeMbIX JEUCTBUN, Kak B (popMe rpOMKON COIHATM3UPOBAHHOW pedd, Tak U B dopme
BHYTPECHHEH peuu;

— pa3BuUBAaThb KOMMYHHMKAaTUBHYIO KOMIIETCHIMIO, HCIIOIb3Yysl CPEACTBA YCTHOM U
NUCbMEHHOW KOMMYHHMKAllMM Ipu paboTe ¢ TeKCcTaMd Yy4yeOHHKAa U JOIMOJHUTEIbHON
JUTEPaTypOld, CHPAaBOUYHBIMU TaOJIHMIIAMHU, MPOSBIATH TOTOBHOCTh K YBAXKCHHMIO MHON TOYKH
3peHUs IpU 00CYXKIEHUH PE3yIbTATOB BHIIIOJHEHHOM PabOTHI.



IlpenMeTHBIE Pe3VJIbLTAThI
Obyuarowuiics Hayuumcsi.

— IPUMCHATH OCHOBHBIC MCTO/bI IIO3HAHHWA: Ha6JIIOI[eHI/Ie, N3MCPCHUC, SKCIICPUMCHT,

— OIUCHIBaTh CBOMCTBA TBEPIBIX, )KUIKUX, TA3000pa3HBIX BEIIECTB, BbIIEISL ux
CYIIECTBEHHbIEC IPU3HAKY;

— pacKpbIBaTh CMBICJ 3aKOHA COXPAHEHUS MACChI BEILIECTB, aTOMHO-MOJIEKYJISIPHON TEOPHH;

— pasj4yaTb XUMHUYCCKUC U (1)I/IBI/ILI€CKI/IC SABJICHUA,

— Ha3bIBaTh IPU3HAKU U YCJIOBUA ITPOTCKAHUA XUMUYCCKUX peaKHHﬁ;

— co0uoaTh paBuiia 6€30MacHON pabOThI IPU MPOBEJICHUHN OIIBITOB;

— T0JIb30BaThcs J1a00PaTOPHBIM 000PYIOBAHUEM U TIOCYI0MH;

— IMoJIydaTh, coOMpaTh ra3oo0pa3Hble BEIIECTBA M PACMO3HABaTh HX; XapaKTepU30BaTh
(1)I/I3I/I‘-IGCKI/IG M XUMHWYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPTaHUYCCKUX COCIIHHGHHfl,
IPOBOAMUTH  OMNBITHI, MOATBEPXKAAIOIIME XUMHUYECKHE CBOMCTBA H3YYEHHBIX  KJIACCOB
HCOPTaHNYCCKUX BCIICCTB,

— pacKpblBaTh CMBICH TOHATUS «PACTBOPY», BBIYHCISATH MACCOBYIO JIOJIO PacTBOPEHHOTO
BEIIECTBA B PacTBOpPE, TOTOBUTH PACTBOPHI C OMpeneIEHHOW MaccOBOW J0Jiel pacTBOPEHHOTO
BEIIECTBA;

— XapakTepu30BaTh 3aBUCUMOCTH (PHU3MUECKUX CBOMCTB BEIIECTB OT TUIA KPUCTAILTHYECKON
pCHIéTKI/I, ONpCaACIIATb BU XUMHUYECKOU CBSI3U B HEOPTraHNYCCKUX COCINHCHUAX

— packpblBaTh OCHOBHBIC TOJOXXEHUS TEOPUH DIEKTPOIUTHYECKON AMCCOIUAINH,
COCTaBJIATh YPABHEHUS AJIEKTPOJIUTAYECKON TUCCOLMALMHA KUCIIOT, HIEI0UYEH, COJIE U peakIui
MOHHOTO OOMEHa;

— packpblBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUi, OINpeaesaTh
OKHCJIWTCIIb W BOCCTAHOBUTCIIb, COCTABJIATH YPABHCHHA OKHUCIUTCIIBHO-BOCCTAHOBUTCIBbHBIX
peaKuuii;

— Ha3bIBAaTh q)aKTOpI)I, BJIMAIOIIME HA CKOPOCTH XUMHUYECKOH pPCaKknum;

— XapaKTepu30BaTh B3aMMOCBSA3b MEXJIYy COCTaBOM, CTPOCHHEM U  CBONCTBaMHU
HEMETAJIJIOB UMETAJIJIOB;

— IMPOBOAUTH OIIBITBI IIO TIOJYUYCHHUIO W H3YUYCHUIO XHUMHUYCCKUX CBOMCTB Pa3IMIHBIX
BEIIIECTB;

— IpaMOTHO 0OpalaThCs C BEIECTBAMU B IOBCEAHEBHON KU3HU.

Oodyuarouwuiica noayuum 603MOMCHOCHb HAYYUMBCA:

—BBIIBUIaTh U MIPOBEPATH HKCIIEPUMEHTAIIBHO TUIIOTE3bI O XUMUUECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa U CTPOEHUS, MX CHOCOOHOCTH BCTYNaTh B XMMHUYECKHUE DPEAKIUH, O
XapakTepe U NPOAYKTAX Pa3JIMUYHBIX XUMUUECKUX PEAKIIUM;

—XapaKTepHU30BaTh BEIECTBA II0 COCTAaBY, CTPOEHUIO U CBOWCTBAM, YCTaHAaBIUBATb
MIPUYMHHO-CJIEACTBEHHBIE CBSI3U MEXY JAHHBIMH XapaKTEPUCTUKAMMU BEILIECTBA;

—COCTaBJIATh MOJIEKYJISIPHBIE U IIOJIHBIE MOHHBIE YPAaBHEHHUS 110 COKPALIEHHBIM HOHHBIM
YPaBHEHUSM;

—MpPOTHO3UPOBATh  CHOCOOHOCTH  BEUIECTBA  MPOSABIATH  OKHUCIUTENbHbIE  WIH
BOCCTAHOBUTEJIBHBIE CBOWCTBA C Y4ETOM CTEIEHEW OKHCIEHUS DJIEMEHTOB, BXOISIIMX B €ro
COCTaB;

—BBIIBUTaTb W IPOBEPATh HKCIIEPUMEHTAIBHO THUIIOTE3Bl O pe3yibTaTaX BO3ACHCTBUSA
pa3anyYHbIX (PaKTOPOB HAa U3MEHEHHE CKOPOCTU XUMUYECKON peaKkinu;

—HUCII0Jb30BATh HpI/IO6peTéHHI)Ie S3HaHUA 1 OKOJIOTMYECKHW TI'paMOTHOI'O ITIOBECACHHA B
OKpYXKarollleH cpee;

—HUCII0Jb30BATh HpI/IO6peTéHHBIe KIIFOYEBBIC KOMIICTCHIWH IIPHW BBIIIOJTHCHHUU ITPOCKTOB U
pelieHnn y4eOHO-HCCIeA0BaTENbCKUX 3a/lad M0 HW3YYEHHIO CBOMCTB, CIIOCOOOB IMOJIYYECHHUS U
pacno3HaBaHUs BEUIECTB;

—06’beKTI/IBHO OLCHHUBAThH I/IH(I)OpMaLII/IIO O BCHICCTBAX U XUMHNYCCKUX IPOLCCCAX;



—0CO3HaBaTh 3HAYCHUE TCOPETUUECKUX 3HAHUHU MO0 XUMHH ISl TPAKTUICCKOHN JEATEITHHOCTH
YeJI0BeKa;
CO371aBaTh MOJICNIM M CXEMBI JJIA PEIICHUs] YYeOHBIX W IMO3HABATEIbHBIX 3aja4; MOHUMATh

HE00XO0IUMOCTh COOJIFOJICHUS MTPEITMUCAHUH, TPeJUIaraéMbIX B HHCTPYKIMSX MO UCIOJIb30BAHUIO
JIEKapCTB, CPEIACTB OBITOBOM XUMHUH U JIP.

@®opMbI KOHTPOJIS
Dopmuposanue HKT-komnemenmnocmu o0yuaroujuxcs

YyeHuk HayduTcs:
- HCIIONB30BaTh pa3HbIC IPHEMBI MOMCKA HHPOPMAIIUH Ha MIEPCOHAIILHOM KOMITBIOTEPE B
00pa30BaTebHOM MTPOCTPAHCTBE C HCIOJIb30BaHUEM 000pyIoBaHus udpoBoi 1adbopaTopui;
- WCIIOJIb30BaTh Pa3InYHbIC CIOCOOBI XPaHEHUS M BU3YyalIM3allii HH(POPMALIUH, B TOM YHCIIC, B
rpaduueckoit popme

Dopmuposanue KOMHEMEeHMHOCMU 8 00J1ACMU ONBIMHO-IKCREPUMEHMATIbHOU U NPOEKMHOU
oeamenbHoCmuU

VY4YeHUK Hay4uTCsl TUIAHUPOBATH M BBITIONHATH Y4€OHOE MCCIIEIOBaHUE M YUeOHBIN MPOEKT,
UCTIOJIB3Ys1000pyI0BaHUE, MOJICTTH, METO/IbI, TPHEMBI, aIeKBATHBIE UCCIIETyeMOil mpolieme.
VY4YeHHK MOJIYYUT BO3MOKHOCTh HAYYHTHCS CaMOCTOSITENIEHO 33/JyMbIBaTh, ITUIAHUPOBATH U
BBITIOJIHAThY4eOHOE HCCieIoBaHNe, YUeOHBIN M COIMATBHBIN MPOEKT 0 €CTECTBEHHOHAYYHOM
HaIpPaBJICHHOCTH.

Yuem pesynomamos eneypounoii oeamenvrnocmu

Dopmbl U NEpUOOUYHOCIL KOHMPOJIA

Bxoonoti konmpoab IPOBOJUTCS B Havyalle y4eOHOro roja [yl IPOBEPKH HayaJIbHbIX 3HAaHUH U
YMEHHHO0YYatoIMXCS.

Texywuti KoHmpoab MPOBOAUTCS HA KAXKJOM 3aHSATUU B (JOPME NEaroruuecKoro HabIro1eHHUs.
Tecmogulii KOHmMpPOabL OCYLIECTBIISIETCS 110 OKOHYAHUU U3YYEHHsI KaXKI0T0 pas3zena.
IIpomedicymounas ammecmayus IPOBOJUTCS. B KOHLE y4eOHOrO roia B (popMe 3aIUThl IPOEKTA,
MO3BOJISIET HPOBECTU aHAIU3 PE3yJbTATUBHOCTH OCBOCHMS OOYYaIOIIMMHUCS OCHOB OIIBITHO-
SKCIIEPUMEHTAIbHON M IPOEKTHOM NAEATENbHOCTH JaHHOIO Kypca BHEYPOYHOH JAeATEIbHOCTH
«IIpakTnyeckass XuMus».

Kpumepuu ouenku pesynomamoe 0c60enus npozpammsl Kypca

Pabora oOywaromuxcsi OLEHHMBAeTCS IO TPEXYPOBHEBOW IIKajie, MPEAIojararolleil Haauuue
CJIEIYIOIIUX YPOBHEN OCBOEHHS IPOrPAMMHOI0 MaTepHalla: BBICOKHUM, CPEIHUN, HU3KHN.
BbicokMii  ypoBeHb: OO0ydYaroUMiics JIEMOHCTPUPYET BBICOKYID  OTBETCTBEHHOCTb U
3aMHTEPECOBAaHHOCTH B 00Pa30BATEIBbHON JESITEIHHOCTH, POSIBISCT MHUIIMATUBY, HE TPOITYCKaeT
3aHATHS 0€3 YBAXHUTEIbHOM IPUYHMHBI, JEMOHCTPUPYET BBICOKMI ypOBEHb 3HAHUH U
KOMIIETCHIINH, BJIAZICET Ha BBICOKOM TBOPYECKOM YpPOBHE NMPUOOPETEHHBIMH B XOJ€ H3yUCHHUS
IIPOrpaMMbl YMEHHUSIMH WHABBIKAMU;

Cpennnii ypoBeHb: 00yuyaroIIMCS IE€MOHCTPUPYET OTBETCTBEHHOCTb M 3aUHTEPECOBAHHOCTD
B 00pa30BaTEeIbHON JAEATENILHOCTH, IPOSBISET XOPOIIMH YpPOBEHb 3HAHMM M KOMIIETEHIMM;
MHULIMATUBBI HE MPOSBISET, HO CHOCOOEH MOJAEPKUBAaTh MHULMATOPA B IPEAIaraéMoM IIOJe
JEATEIIBHOCTH, B IOCTATOYHOM CTENEHU BIAAEET IOJNy4aeMbIMH B XOJIE M3Yy4YEHUS IPOrpaMMbl
YMEHHSAMHU U HaBBIKaAMU;

Huskuii ypoBeHb: 00yJaromuiics J1eMOHCTPUPYET HEOCTATOYHYIO OTBETCTBEHHOCTh |
3aMHTEPECOBAHHOCTb B 00Pa30BATENILHON [JESTENBHOCTH, MOCEIIAET 3aHATHS OT cly4as K
CJIy4aro, MMOKa3bIBAET Y/IOBJIECTBOPHUTEIbHBIM YpPOBEHb 3HAHWN M KOMIIETCHLHNH, B IeoM ciabo
BJIQ/IEETIIONYYAaEMBIMU B XOZ€ N3Y4YE€HHUS IPOrpaMMbl YMEHHUSAMH U HAaBBIKaAMH.



COJAEP/KAHUE 3AHATUA

8 knacc
Paznen 1. OcHOBBI KCIIEPUMEHTAIbLHON XumMuH (22 4)
XuMus — HayKa SKCepuMeHTanbHas. BBoaubii unctpykrax no Th
Jemoncmpayuonnwiit.  Ixcnepumenm Ne 1.  O3HakomieHHEe C  J1a0OpPaTOPHBIM
obopyoBaHueM;IPUEMBI 0€30ITacHON PabOThI C HUM.

Ilpakmuueckaa padoma Ne 1. Meroapl MO3HAHUS B XUMHH. DKCIEPUMEHTAIBHBIC OCHOBBI
XUMHU.

Jlabopamopusbiit onvim Nel. PaccMOTpeHHE BEIIECTB C pa3IMYHBIMU  (HHU3UYECKUMU
CBOMCTBaMU(Me/Ib, JKeIe30, IIMHK, Cepa, BOJA, XJIOPHUL HATPHUS).

Jlabopamopnuuwtit oneim Ne 2. «J1o kakoi TemriepaTypbl MOKHO HarpeTh BEIIEeCTBO?»

Jlabopamopuuiit onetm Ne3. V3ydyeHre CBOWCTB BEILIECTB: HAarpeBaHUE BOJIbI, HATPEBaHUE
okcuaa kpemuus (1V).

Jlabopamopnuiii oneim Ne 4. «3mepeHue TemmepaTypbl KUIIEHUS BOJbI C IOMOILBIO
JTaT4YMKATeMIIepaTyphl U TEPMOMETPA»

Jlabopamopuwiit onetm Ne 5. TlepBoHavanbHbIE XMMHYECKHE MOHATHS. UHUCThIC BEIIECTBA W
cMecH

Jlabopamopuuiii  onetm Ne6. ViccnenoBanue (U3MUECKMX W XHUMHYECKUX CBOMCTB
MPUPOIHBIXBEIIECTB (M3BECTHSIKOB).

Uucteie BemectBa U cMecd. CrocoObl pa3felieHus CMECeil: JIeWCTBHE MAarHUTOM,
oTcTanBaHue,pUIbTPOBAHUE, BHIIAPUBAHKE, KPUCTAIUTH3AIMS, TUCTHILISIMS.

Jlabopamopuuiit onvim Nel. PazneneHue cCMeCH >KEJIE3HBIX OIMMIIOK M CEPhl C MOMOIIBIO
MarHuTa.

Jlabopamopuwviit oneim Ne§. llpuroTtoBiieHHE U Pa3[CICHHE CMECH JKelie3a U CEephl,
pasneneHrecMecu He(hTH U BOBI (PACTUTEIHLHOIO Macia U BOJIbI).

Ilpakmuueckan paboma Ne 2. OBiajgeHHe HaBbIKAMU pa3AeNeHUS OJHOPOJIHBIX U
HEOJTHOPOJHBIX CMeced: OTcTauBaHue, (UIBTPOBAHUE, BBIIAPUBAHHE, KPUCTATU3ALINSA,
JTUCTUIUISIINS (TIEPETOHKA).

®u3nuecKue 1 XUMUUYECKHUE SIBJICHUSI.

Jemoncmpayuonnsiit Ixcnepumenm Ne 2. «BrviaeneHue U MOTJIOMICHNE Teia — MPHU3HAK
XUMUYECKON peaKum»

Jlabopamopustit oneim Ne9. Tlpumepsl (U3UYECKUX SIBICHUHN: CruOaHue CTEKIISTHHOW
TpyOKH, KUTITYEHHE BOBI, TNIaBIIieHUE MapaduHa.

Jlabopamopustit oneim Nel(. Tlpumepbl XUMHUYECKUX SBJICHHUM: TOPEHHUE IPEBECHHBI,
B3aMMO/JICVCTBUE MPaMOpa € COISTHON KUCIOTOM.

ATOMBI M MOJIEKYJbI, HOHBI. BelecTBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOTO CTPOCHHS.
Kpucrannnueckue pemerku.

Jemoncmpayuonnstit onetm Ne 3. «Temrieparypa IIaBieHUs BEIIECTB C Pa3HBIMUA THTIAMH
KPUCTAJUIMYECKUX PELIETOK)

IIpocTeie M CIOXKHBIE BEMIECTBA. XUMUYECKUU AJIEMEHT. XUMUYECKUM 3HaK. I[IpocTeie
BEIECTBA: METAJLIIBI U HEMETAJIJIBI.

Jlabopamopnuwuii onvim Ne 11. 3nakoMcTBO ¢ 00pa3laMM MPOCTHIX BEILIECTB: METAIOB U
HeMeTasuloB. ONKCcaHne CBOWCTB.

Jlabopamopnutii onetm Nel2. VI3ydeHue oOpa3iioB METANIOB U HEMETAJUIOB (CEpbl, XKele3a,
MIOMUHUS, rpaduTa, MEAH U Ip.).

CroxHbI€ BEIIECTBA UX COCTAB U CBOMCTBA.

Jlabopamopuuwtit oneim Ne 13. 3HaKOMCTBO C 00pa3IiaMu CJIOKHBIX BEIIECTB, MUHEPAJIOB U
TOpHBIX Mopo. Onucanue CBONCTB.

Jlabopamopuwiit oneim Nel4. VictibiTaHue TBEPAOCTHU BEIIECTB C MOMOUIbIO KOJUIEKLIUHU
«IIkana TBEpAOCTH.
@opMyIbl CI0XKHBIX BellecTB. KauecTBEHHBIN U KOJIMYECTBEHHBII COCTaB BEIIECTBA.



Jlemoncmpayuonnsiii  Ikcnepumenm Ne 4. «PaznoxxeHue OCHOBHOrO KapOoHata Menu
(1) (manaxuTa)»

@opMynbl CI0XKHBIX BeHECTB. KauecTBEHHBIM M KOJMWYECTBEHHBIM COCTaB BELIECTBA.
HazanusicioxHubix BemecTB. PeakTUBBI. DTUKETKH.

['pynnel XpaHEeHUs pEaKTHBOB. YCJIOBHS XPAaHEHHS] U HCIIOJIB30BAaHUA. 3AKOH COXPaHEHUs
MAaccChl BEIIECTB.

Jlemonucmpayuonnsiii.  Ikcnepumenm Ne 5. «3aKOH COXpaHEHHUST MacChl BEIIECTBY»
XHUMHUYECKUE IPEBPALLECHUS]. XUMUYECKUE PEAKLIUH.

Jlabopamopnwtii oneim NelS. 1lpu3Haku NpOTEKaHUS XUMUYECKUX DPEAKIM: HarpeBaHue
MEIHONH TNPOBOJIOKM; B3aUMOJEHCTBUE pAacTBOPOB €IKOIO HaTpa M XJIOpUJIA MEIU;
B3aMMOJICICTBIE PACTBOPOB YKCYCHOM KHUCIOTHI M TUAPOKapOOHaTa HATPHUSL.

XHUMHUYECKUE YpaBHEHUsA. BBINOJIHEHWE TPEHUPOBOYHBIX YIPAXKHEHUN II0 COCTABJICHUIO
YpPaBHECHUUXUMHUYECKUX PEAKIUNA

THUIbI XUMUYECKUX PEAKLIHI

Jlabopamopuuwiit onetm Nel6. Tunbl XUMUYECKUX PEAKLMI: pa3sioKEeHUE THAPOKCUAA MEIU
(I1); B3aumoneiicTBue xene3a ¢ pactBopoM xiopuaa meau (1), B3anmozelicTBue oKcHIa Mean
(IT) ¢ pacTBOPOM COJISTHOM KHUCIIOTHI.

Tecmoeuwtii Konmpoaw. «OCHOBBI SKCIIEPUMEHTAILHON XUMUI.

Paznen 2. IIpakTHKYM 10 H3Yy4YEHUIO CBOICTB BOABI U pacTBopoB (9 1)

Bopma. MeTob! onpenesenys coctaBa BOJbI - aHAIU3 U CUHTE3.

Jlabopamopnwiii oneim Ne 17. «OmnpepneneHue BOAONPOBOAHON W TUCTHILTUPOBAHHOM
BOJIb». DU3NUECKHUE U XUMUYECKHE CBOMCTBA BOBI.

Jlabopamopnutii onvim Ne 18. Oxpacka UHANKATOPOB B HEHUTPaJIbHOM cperie

Jlabopamopuutii onvim Nel9. CpaBHenue mpoO BOABI: BOJOIPOBOJHON, M3 TOPOICKOTO
OTKPBITOIOBOJI0EMA.

Bonxa — pactBopurens. PactBopsl.
Jlabopamopnutii onvim Ne 20. «3ydueHne 3aBUCUMOCTH pACTBOPUMOCTH ~ BEIIeCTBa  OT
TEeMITepaTyphbI»

HaceliiieHHbIe 1 HEHACHIILIEHHBIE PACTBOPBI.

Jlabopamopnutii onvim Ne 21. «Habnwooenue 3a pocmom Kpucmannoe»

Jlavopamopnutii onvim Ne 22. «Ilepecviugennvtii pacmeopy

Tecmoewuii Konmponws: «lIpakTUKYM IO U3YYEHHIO CBOWCTB BOJIBI U PACTBOPOB.

Pa3nen 3. OCHOBBI ONBITHO-IKCIEPUMEHTAILHOM M MPOEKTHOM TessTeabHOCTH (164)

IIpakTnuyeckass padora Ne7. OOpaiieHue co CTeKJIoM (crubaHue CTEKISTHHOM TpyOKH,
U3rOTOBJICHHE: MUMETKH; KaWIISPOB; MPOCTEHIINX Y3JI0B; MPOCTEUIINX TPUOOPOB)

XHWMHUYECKUH aHAIN3: KAYECTBEHHBIN U KOJIMYECTBEHHBIN

TeopeTnueckre OCHOBBI OIBITHO-3KCIIEPUMEHTAIBHON U MPOEKTHOM AedaTenbHocTU. BeiOop
TeMBI rpoekTa. [InanupoBanue 1esTENbHOCTH.

[ToaroroBka npoekra. C60p MHPOpMaIUK MO JaHHOK Teme. MoJienupoBaHue MPOEKTHON
JESITEIbHOCTH.

BrinonHenue y4eOHbIX TPOEKTOB, ONBITHO-IKCIEPUMEHTATBHBIX PadoT.

IpakTnyeckue padorel Ne8-12 mo remam npoektoB yqamuxcst [loaroroBka yqeOHbIX
IIPOEKTOB K 3allUTe

IIpome:xxyTouyHasi aTTecTanus. 3allIUTA IPOEKTOB

O060011eHMe, cUCTeMaTU3aIUs U KOPPEKIMA 3HaHUH yyamuxcs 3a Kype « XUMUW Sy, 8
KJIacC.

TecToBbIN KOHTPOJIB.

Temamuka onvimHO-IKCREPUMEHMAILHBIX U NPOEKMHBIX PAOOM C UCNOIb306AHUEM
ooopyoosanusn uenmpa « Touxa pocmay:
1. DkcnepTu3a NpOYKTOB MUTAHUS 110 YIAKOBKE.
2. Onpepenenne KauecTBa BOIOIPOBOTHOM BOJIBI.



Onpenenenne CBOMCTB BOJIONPOBOJHON U TUCTUIUNIMPOBAHHOMN BOJIBI.
KucnoTHOCTh aTMOC(EPHBIX OCAIKOB.
[Tonmy4yeHne KprcTaIOTHIpaTa METHOTO KyIopoca.
6.HabGumoneHne 3a pocToM KpHCTaJIOB.
[Tonmy4yeHne nepechIeHHbIX PACTBOPOB.
Omnpenenenue TeMnepaTypsl pa3IokKeHU KPUCTAIIOTHIPATa.
. Ompenenenne KUCIOTHOCTH ITOYBEI.

10 N3ydeHne menoYHOCTH pa3IndHbIX COPTOB MBLIA U MOIOIIIUX CPEJICTB.

11. MunukaTtopHble CBOWMCTBA pa3jMYHBIX pacTeHW W 1BeToB (c ompeneneHuem pH
pacTBOpPOB).

12. OmnpenenceHue kauecTBa XaeboneKapHOH MYKH U XJieOa.

13. OmnpenerneHne KauecTBa KUCIOMOJIOYHBIX TIPOTYKTOB.

14. OmnpeneneHue 3aBUCUMOCTH W3MEHEHHs PH IENBHOTO M MacTepu30BaHHOTO MOJIOKA OT
CPOKOBXpaHEHHUSI.

15. Ouwmcrtka BOBI IEPETOHKOM.

16. OuuncTka BOABI OT 3arpsA3HEHUH.

17. TlpuroToBieHHE TOYBCHHOM BHITSHKKHU U orpeesieHue ee pH.

18. OmpenencHrie CTENICHU 3aCOJICHHOCTH ITOYBBI.

19. KonuvecTBEeHHOE ONpEICTICHHUE 3arPI3HEHHOCTH BEIIECTBA.

20. Ompenenenne maccel okcuma meau (1), oOnapyxkenue okcuma yraepoma (IV) u
BOJIBL,ITOJTy4aeMbIX MTPH PA3JI0KEHIUH OCHOBHOT'O KapOOHaTa MeiH (MajlaXuTa).

21. Tlonydyenme, cobupanue © HISHTHPUKAUS Ta30B  (BOJOpOJA, KHCIOPOJa,
YIJIEKHCIIOTO ra3a,aMMHaKa), MOHTaX COOTBETCTBYIOIIMX PUOOPOB.

©oOoN O AW



KAJIEHJIAPHO-TEMATHYECKOE INTAHUPOBAHUE

8 Knacc

Ne Tema 3ausTus DopMBbI 1eSITEILHOCTH DJIeKTPOHHBIE 00pa3oBaTebHbIE Pecypchbl Koa- |Jdara Undopmanuonn| MHcnoab3oBanme

n/ o0yuaImuxcs BO asi OJ/IepKKa 00opynoBaHust

n 4acoB y4eOHHuK «Touxka pocra»

Xumus:
8 K.
Pa3gen 1. OcHOBBI 3KCNIEpUMEHTATbHOM XUMHUN(22 1)

1. | Beoonwtit uncmpyxkmaoic no Th Pabora ¢ kHHrOH, [Mopran ¢pyHIaMEeHTaIbHOTO XUMHYECKOTO 00pa30BaHMs 1 81 TexHuka
XuMHSA — HayKa IKCIIEPUMEHTAJIbHASL. BhINOJTHEHHE 1 HaOmoaenue | ChemNet. Xumudeckast nHpopMalronHas ceth: Hayka, 0€30MmacHOCTH B
P 9KCIEPUMENTA, rpaduueckas | 00pa3oBaHKe, TEXHOJIOTHU KaOMHETE XUMHUH
Aemoncmpayuonnsuii sxcnepumenm pabota yuyanmmxcs, padora ¢ | http://www.chemnet.ru I"azera «Xumus» u caiT ais ueHtpa «Touka
M 1. TEXHUYECKUMH CPEICTBAMH | yUUTeNs «Sl Ay Ha YPOK XUMUM» Pocray.
Osnaxomnenue ¢ ) ﬂaﬁ”l"”””l’”"mf 00yueHHsI, BLITOJHEHUE http://him.1september.ru Enxunas komuexuus LIOP: 3HAKOMCTBO ¢
obopyoosaruem; npuémsl  6e30MACHON | \ypaycnenyii n petenue TpeamMeTHAas KOJUTEKIHS « X AMHUSD) obopysioBasueM.
pabdomul ¢ HuMm. 337184,

2. | Meto/pl MO3HAHKS B XUMUHU. paboTa ¢ KHUTOiA, http://home.uic.tula.ru/~zanchem 13 onbiTa padoTsI 1 82 Jarunk
OKcIepUMEeHTaIbHbIE OCHOBBI XUMUHU BBHITIOJTHEHHE U yuuteas xumuu: caiit H.}O. CricMaHOBOI TEMIICPATyphl
JlaboopaTopHblii onbIT Nel. HaOJIIOICHUE http://sysmanova.narod.ru Kabuner xumuu: caiit JI.B. (TepMOTIapHEIiA),
Pacemorpenue BemmecTs ¢ pa3JIMYHbLIMH | SKCIICPUMCHTA, PaxmanoBoi CIIMPTOBKA
(usnyeckuMHu cBoOlicTBaMH (Meab, rpadudeckas pabora http://www 104.webstolica.ru Knaccuduxarms
sKeJ1e30, IMHK, cepa, BOAA,XJI0pH] yuaruxcs, padbora ¢ XUMHUUYECKHUX PeaKIui
HATpHs TEXHUYECKUMH CPEICTBAMU
P 00yueHHs!, BBHITIOJTHEHUE
Jlabopamopnwuit onvim Ne 2 «/lo Kakoit | ynpakHEHWH U PELIEHHE
memnepamyput MOIHCHO Hazpemb | 3aymau.
eeuiecmeo? »

3. | MeToapl IO3HAHKS B XMMUHU. paboTa ¢ KHUTOM, http://sysmanova.narod.ru Kabuner xumuu: caiir JI.B. JlaTumk Temrepa-

3KCHepI/IMeHTaHBHBI€ OCHOBBI XMMHH

BBITIIOJIHCHUE U

PaxmanoBoi

TYypBI IJIaTHHO-

TP HaOJIoIeHIEe http://www 104.webstolica.ru Knaccuduxarms BBIi, TEpMOMeETD,
JlaGopaTopHblii onbiT Ne3. DKCIIEPUMEHTA, XUMHUUYECKUX pPEeaKLUH JJIEKTpUYECKast
H3yyenue cBOiicTB BeUIECTB: rpaduueckas pabora http://classchem.narod.ru KoaTper — Xumust ist BCex: TUTUTKA
HATPeBaHHE BO/bI, HATPEBAHUE OKCHAA | ydJamuxcs, padora ¢ y4eOHO-NH(OPMAIMOHHBIA CalT

kpemuus (1V). TexHuueckumHu cpeacteamu | http://kontren.narod.ru Martepuaist kadeapsl pu3naecKoi

Jlabopamopnutii onvim Ne 4. 00y4eHHs, BBIITOTHEHNE 1 KoytontHo# xumun KOxkHOTO (henepanbHOTo

«H3mepenue memnepamypul Kunenus YIpaKHEHHH U pelieHIe YHUBEPCHTETA

6000l C HOMOWBIO OAMYUUKA 3a/1a4.

meMnepamypul U mepmomempar

MeToap! MO3HAHUSA B XUMUH. Pabora ¢ KHHATOA, http://www. hanometer.ru OnaiiH-ClIpaBOYHUK JlaTank
DKCcrepuMeHTaTbHBIC OCHOBBI XHUMHUH BBITIOJTHEHYE U HAOJIO/IeHNEe | XUMHYECKuX dneMenToB WebElements TeMIIePATYPbI
TP IKCIIepuMenTa, Tpaduueckas | http://webelements.narod.ru Ionysipaas GuGIHoTeKa (TepMonIapHbIii)

Jlabopamopnuiit onvim Ne 5.
«Onpedenenue memnepamypol
NIAGIEHUA U KPUCMANIUZAY UYL
Mmemannay

paboTa ygamuxcs, padoTa ¢
TEXHUYECKUMU CPEICTBAMHU
00y4eHHS, BBITOTHCHHE
YIPaKHCHUH U pEIICHUEC
3ajay.

XMMHYECKHUX JIEMEHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe 1
CIIpaBOYHbIC MAaTEPHAIIBI IO XUMHHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumun
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HepBOHa‘laHLHBIC XUMHUYCCKHUC ITOHATHSA.
Yuctele BCIIECCTBA U CMECHU

Jlabopamopnotii onvim Ne 6.
Hccneoosanue duzuueckux u
XUMUYECKUX  CBOUCME  NPUPOOHBIX
eeujecme (U36eCHHAKOE).

IIpakTukym,
WHIUBH/IyalIbHAsI, TApHAs,
TpYINOBas ¥ KOJUICKTUBHAs
yueOHas pabora:

ITopran pyHIaMEHTATLHOTO XUMUYECKOTO 00pa30BaHUs
ChemNet. Xumnueckast nHpopMaloHHas ceTh: Hayka,
o0pa3oBaHue, TEXHOJIOTHU

http://www.chemnet.ru I'azeta «Xumus» U cailT s
yuautens «5 uay Ha ypOK XUMUK»
http://him.1september.ru Enqunas komnexius LIOP:
[penMeTHAs KOJUTEKIUS «XAMUSD)

83

Peaktusel
XUMHYECKOE
obopymoBanue

Yuctele BemecTsa U cmecu. CriocoObl MonenupoBaHue http://www hemi.nsu.ru OTKpsITHIA KOMTEIK: XUMUS 84 PeakTuBbl 1
pasJeseHus CMecei. http://www.chemistry.ru JlucraHuMoHHas OJUMIIAAAA 110 XUMHYECKOE
TP XMMUH: TEJIEKOMMYHUKAIIMOHHBIN 00pa30BaTEIbHbIH o0opynosaHue
Jabopamopnuiii onvim Ne 7. Pazoenenue MIPOEKT
CMecU HeeNe3HbIX ORUIOK U Cepbl ¢ http://www.edu.yar.ru/russian/projects/predmets/chemistr
ROMOWbIO MaZHUmMA. y JucTaHIMOHHBIE IBPUCTHYECKHE OJJUMIHAIBI MO
Jlabopamopnuiii onvim Ne8. XHUMHUH
Ilpuzomoenenue u pazdenenue cmecu http://www eidos.ru/olymp/chemistry 3anumareabHas
Jrcenesa u cepul, pazoeyenue cmecu XUMUst
Hegpmu u 600v1 (pacmumenvnozo macia
u 8600bl).
Ipakmuueckas paboma Ne 2. Qsnadenue | Vcnons3oBanue http://sysmanova.narod.ru Ka6usuer xumun: cait JI.B. 85 PeakTuBsI 1
HAGbIKAMU Pa30enenus 00HOPOOHbIX U MPaKTHIECKUX U PaxmanoBoit XHMHYECKOE
HE0OHOPOOHBIX cMecell: omcmaueanue, nabopaTopHBIX PabdoT, http://www 104.webstolica.ru 000pyI0BaHue
dunemposanue, plnapusanue, HECIIOXKHBIX SKCIICPUMEHTOB | Kiraccupukanmsa XUMAIECKUX PEaKIni
KpUCHManiu3ayus, OUCmuiiayus JJI 10Ka3aTeIbCTBa http://classchem.narod.ru KouTpen — Xumus st Bcex:
(nepezonka). BBIABATACMbIX y4eOHO-MH(POPMAIIMOHHBIN cailT

NPEAIOI0KEHHI; ONMCaHUe

PE3yJIbTATOB 3TUX paboT
dusnuecKue U XUMAYECKHUE SIBICHUS. ITo3HAKOMUTECS C http://www.physchem.chimfak.rsu.ru Meroauxka 86 PeakTuBEl U
P BKHEHIIMU XUM. 00y4eHust xumuu: cait kadeapsl xumuu HITTY XUMHUYECKOE
Aemoncmpayuonnstii Ixcnepumenm Ne TOHATHAMM: http://mctnspu.narod.ru MeTtoauyeckoe 00bLeAMHEHUE obopymosanue,/la
2. «Bovidenenue u noznowjenue menna — | QUMYCCKUC M XUMHYCCKHE | yyyreneii xumun CeBepo-BoCTOUHOr0 OKpyra ropoza TYHK TeMIepa-
HPU3HAK XUMUYECKOU PeaKyuu SIBJICHUSI, XUMHYIECKas MOCKBBI TYpBI
Jladopamopnviit onvim Ne9. peaKius; http://bolotovdv.narod.ru Hanomerp: IIATHHOBBIN
Ilpumepul puszuueckux agnenuii: yMEHHE OTJINYaTh HAHOTEXHOIOIMYECKOE COOBIIECTBO
ceubanue cmexkiaAHHON mpyoKu, XMUMHUYECKHE PEaKIIUH OT
Kunsiuenue 600vl, niasnenue napaguna. | GU3NUECKUX ABIEHUI
Jlabopamopnuiii onviin Nel(
Ilpumepol Xumuueckux aA61eHuIL:
20penue opegecursl, 63aumooeiicmeue
Mpamopa ¢ coAHOU KUCIOMOU.
AToMBI M MoOJeKynbl, HOHBEL. BemectBa | [IpakTukywm, [opran ¢pyHIaMEHTATHPHOTO XUMHYECKOTO 00pa30BaHHSA 87, 88 Jatunk Temnepa-

MOJICKYJSIPHOTO H  HEMOIEKYJISPHOTO
cTpoeHus. Kpucramimieckne penieTky.
TP /lemoncmpayuounstii onvtm Ne 3.
«Temnepamypa nnaenenusn eeuiecme c
PA3HBIMU MURAMU KPUCIATITUYECKUX
peutémox»

WHIWBHyaJIbHAs, ITapHAas,
IpyINOBast ¥ KOJUIEKTHBHASL
yaebHas pabora

ChemNet. Xumuueckas nHpopmannonHas cets: Hayka,
o0Opa3oBaHue, TEXHOJIOTHH

http://www.chemnet.ru 'azerta «Xumus» 1 caiiT mis
yuurens «5 Uiy Ha ypoK XUMHNY
http://him.1september.ru Enqunas komnexius LIOP:
IpeameTHast KOJTEKIUST « XUMUD»

TYpBbI IJIATUHO-
BBIM, TaTYHMK TEM-
neparypbITepMo-
MapHBII
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IIpocThle W  CIIOKHBIC  BEIIECTBA.
XUMHUYECKUH  DJIEMEHT.  XHUMHYECKUU
3Hak. IIpocTele BemecTBa: MeTaTBl U
HEMEeTaIlIbI.

TP

Jlabopamopnuwiit onvim Nel 1.
3nakomcmeo c¢ oobpazyamu HPOCMBIX
eeuecme: Memanioe U HemMemasnoe.
Onucanue ceoiicme.

JladopaTopHbIii onbIT Nel2.

H3zyuyenune 00pa3noB MeTANI0B U
HeMeTAJJIOB (cepbl, JKeJie3a,
aJIOMHHUs, rpaduTa, Meau 4 Ap.).

YMeHue xapakTepru30oBaTh
BaKHEHIIINE XUMUYECKHE
[OHATHS: XUMHYECKUI
3JIEMEHT, KIaCcCUPUKAIIHS
BEIIECTB (Ha IPOCTHIE U
CJIOXHBIE BEIIECTBA).

http://school-collection.edu.ru/collection/chemistry
EcrecTBeHHO-Hay4HBIE SKCTIEPUMEHTBI: XUMHSI.
Komnexkrwms Poccuiickoro o01ieodpa3oBaTeibHOTO
mopTajna

http://experiment.edu.ru AJIXMUMUK: caiit JL.1O.
AmmkbepoBoit

http://www alhimik.ru Becepoccuiickas omuMmnmaia
ITKOJIFHUKOB TI0 XUMUH

http://chem.rusolymp.ru Opraaudeckast XUMHS:
AIEKTPOHHBIN YIeOHHK JUIS CpeIHEH MIKOJIBI

§9,10

PeakTuBEI B
XUMHYECKOE
obopymoBaHue

10. | CnoxHbIe BEIECTBA X COCTaB U YMeHue xapakTepru30BaTh http://sysmanova.narod.ru Kabuuer xumuu: cait JI.B. 811,12 PeaktuBsl u
CBOWCTBA. BaKHEWILINE XUMUYECKHUE PaxmanoBoii XUMHUYECKOE
TP HOHSATHS: http://www 104.webstolica.ru Knaccupuxanus obopynoBaHue
Jabopamopnuiii onvim Ne 13. XUMHYECKHH 3JIEMEHT, XAMHYCCKHUX PEaKITHHA Hpubop mms
3nakomcmeo ¢ oopazuamu cioNHCHbIX MPOCTOC U CII0KHOC http://classchem.narod.ru KouTpen — Xumus st Bcex: OTIBITOB C
eeuecme, MUHEPAI08 U 20PHBIX NOPOO. BEIICCTBO. y4aeOHO-H)OPMAIIMOHHEIH CalT SICKTPHICCKUM
Onucanue ceoiicme. VMeHne XapaKTepu3oBaTh TOKOM
HMemoncmpauuonnoiii 3xcnepumenm Ne | OCHOBHBIC 3aKOHBI XUMHH:

4. «Paznoxcenue 600t snekmpuueckuy | SAKOH IIOCTOAHCTBA COCTaBa
MOKOMY BEILECTB.

JlaGopaTopHblii onbIT Nel4.

HcnpiTanne TBEPAOCTH BEUIECTB €

nomMoubio KoJuteknuu «llkana

TBEPIAOCTHY.

11. | ®opmyisl CJIOIKHBIX BEIECTB. | YMEHHE XapaKTepHU30BaTh http://www hemi.nsu.ru OTkpsIThIif KoJUTeIK: XUMHES 8§13, 8§14 PeaxTuBbl U
KauecTBeHubiii  u KOJIMYECTBEHHBIH | MOHATUS 00 OTHOCUTENBbHOU | http://www.chemistry.ru JlucTaHupoHHAs OJMMIIMALA TIO XUMHUUYECKOE
COCTaB BEILIECTBA. ATOMHOM ¥ MOJIEKYJISIPHON XHMMU: TEJEKOMMYHHKAIIMOHHBIA 00pa3oBaTeIbHbIN obopyznoBaHue,
P Maccax. YMeHue IPOEKT JJIEKTPOHHBIE
Hemoncmpayuonnsiii Jxcnepumenm Ne | pacCUnTHIBATH http://www eidos.ru/olymp/chemistry 3anumarensnas BEChI
5. «Paznoxcenue 0cnoenozo OTHOCHTETHHYIO S
kapoonama meou (11) (manaxuma)» MOJIEKYJIIPHYIO Maccy.

12. | ®opmyssl CITOXHBIX BEIIECTB. | YMEHHE BEIUHCIIATE: http://www. nanometer.ru OnsaiiH-CrIpaBOYHHK 8§15, §16
KauecTBeHHblii U KOJINYECTBEHHBIN | MacCOBYIO JTOJIO xuMHudeckux 3nmemeHToB WebElements
COCTaB BEIIECTBA. XUMHYECKOTO 3JIEMEHTA 110 http://webelements.narod.ru IMomynspraas 6uGIHOTEKA

bopmyne coennnenus XAMHUYECKUX IJIEMEHTOB
Onpeniernenne afekBaTHBIX | http:/n-t.ru/ri/ps Caiit Alhimikov.net: yueGHere u
CHOCO6QB PeIICHHA CIIPaBOYHBIE MATEPUANIBI [0 XUMHHU
y4e0HOI 3a/1a4K Ha OCHOBE http://www. alhimikov. net Caiitr Chemworld.Narod.Ru -
3aJJaHHBIX aJITOPUTMOB Mup xummn
13. | ®opmynbl cioxHBIX BemecTB. HaszBanus | YMeHue onpenensTh http://chemworld.narod.ru Caiit «BupryansHas 815, 8§16, 817 | PeakTuBbl U

CIIOXKHBIX BEIIECTB. PeakTHBEI. DTHKETKH.

BAJICHTHOCTb U 3HAYCHUC
BaJICHTHOCTH HCKOTOPBIX
XUMHWYCCKUX DJICMCHTOB,
Ha3bIBaTh 6I/IHapHI>Ie
COCANHCHMUA.

XUMHYCCKas LIKOJIa»

http://maratakm.narod.ru Caiit «Mup XumMum»
http://chemistry. narod.ru XuMuK.py: caift o xumuu
http://www.edu.yar.ru/russian/cources/chem
Xumuueckuii mopraa ChemPort.Ru

XAMHIECKOE
o0opynoBaHue
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14. | I'pymnmbl XpaHEHUST PEAKTUBOB. Y CIIOBUS ‘YMeHue cocTaBisTh http://www.chemport.ru XuMuueckuii cepsep PeaxTuBbl 1
XpaHCHHS U MCIIOJB30BAHUS. (hopMysBI OMHAPHBIX HimHelp.ru: yueOHbIC U cClIpaBOYHBIC MATEPHAIIBI XHUMUYECKOe
COCIIMHCHMI [0 U3BECTHON http://school-collection.edu.ru/collection/chemistry obopynosanne
BaJICHTHOCTH 3JICMCHTOB. EcrecTBEHHO-Hay4YHbIE DKCIIEPUMEHTBL: XUMUSL.
Komnekrms Poccuiickoro o01eodpa3oBaTeibHOTO
mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JL.1O.
AmmkbepoBoit
http://chem.rusolymp.ru Opranudeckast XAMus:
9JIEKTPOHHBIN YUSOHHK IS CPEIHEH MIKOJIBI
15. | 3akoH cOXpaHEHUsI MACCHI BEIICCTB. v http://www hemi.nsu.ru OTKpbITHIA KOMTEIK: XUMUS 819 Becsl anekTpoHn-
P MCHHC Xap aKTemeBaTL_ http://www.chemistry.ru JlucraHiroHHas OJMMIIAAAA IO HBIC
. OCHOBHBIC 3aKOHBI XUMHU: . .
Jemoncmpayuonnsiii Ikcnepumenm Ne COXPAHEHHs MACCHI XMMHH: TEJICKOMMYHUKAITUOHHBIN 00pa30BaTeIbHBIN
6.«3axon coxpanenus maccel sewgecme» | o - MPOCKT
TOHHMATB €T0 CYIIHOCTh 1 http://www eidos.ru/olymp/chemistry 3anumarenbnas
3HAauYCHHE XUMUS
16. | Xumuueckue npespaiueHns. XUMUYecKue | YMEHHE XapaKTepu30BaTh http://home.uic.tula.ru/~zanchem U3 onpita pa6oTs! 820 Peaktusbl 1
peakuuu. OCHOBHBIC ITOJIOXKCHHUS yuuresst xumuu: caiit H.IO. CoicmaHnoBoit XUMHUYCCKOEC
P aTOMHO-MOJIEKYIISIPHOTO http://sysmanova.narod.ru Ka6uner xumun: caiit JI.B. obopyoBanue
JlabopaTopHblii onbIT NelS. Y4YEeHUs1, TOHUMATh €ro PaxMaHOBOI
l'[pmnazm TPOTEKAHUS  XUMHYECKHUX | SHAUCHHUC http://www 104.webstolica.ru Kiaccuduxkanms
peakumii: HarpeBaHHe Me/Hoi XUMHYECKHX PeaKLHii
NMPOBOJIOKH; B3amMoJielicTBHe
PACTBOPOB €IKOr0 HATpa W XJIOpHAA
MeaM; B3auMMOJEiiCTBHE PacTBOpPOB
YKCYCHO# KMCJI0TBHI U THApPOKapOoHaTa
HATPHS.
17. | Xumuyeckue ypaBHEHUS. YMEHHUE COCTABIIATh http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. 820
BrinonHeHrne TpeHUPOBOYHBIX YpaBHEHHSI XMM. PEaAKIIHA. PaxmanoBoi
YTIPAKHEHUH 10 COCTABJIEHNIO YPABHEHHI http://www 104.webstolica.ru Knaccupuxarms
XMMHYECKHX PeaKIii XUMHUYECKUX pPeaKLui
http://classchem.narod.ru KouTpen — Xumus ist Bcex:
yueOHO-HH(POPMAIIMOHHBIA CalT
18. | Tumbl XUMHYECKHUX PEaKIUA YMEHHE onpexaensath | http://www.physchem.chimfak.rsu.ru Meroauka 821 PeaxTuBbl 1

TP

Jlabopamopnuiit onvim_Nel6.

Tunovt xumuueckux peaxuyuii:
paznoxcenue 2uopoxcuoa meou (11);
é3aumooeiicmeue iicene3a ¢ pacmeopom
xnopuda meou (1), e3aumodeiicmeue
okcuoa meou (11) ¢ pacmeopom conanoii
KUC10mbl.

peareHTBl ¥ MPOAYKTHI
peaKIuu;

paccTaBiIATh KO3(PUINEHTH]
B YpaBHEHHSX peakiuid Ha
OCHOBE 3aKOHAa COXpaHEHHs

MAacCChI BCIICCTB

oOy4eHnss xuMun: caiT kadenpsr xumuu HITTY
http://mctnspu.narod.ru Meroaudeckoe o0beIuHEHNE
yuureneit xumun CeBepo-BocToyHOro okpyra ropojaa
MockBbI

http://bolotovdv.narod.ru Haromerp:
HaHOTEXHOJIOT'MYECKOE COOOIIECTBO

XUMHYCCKOEC
o0opynoBaHue
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19.

TecToBBINH KOHTPOJIb. «OCHOBBI
IKCMEPUMEHTATBHON XUMHUU».

TectupoBanue

http://chemworld.narod.ru Caiit «BupryansHas
XAMHYECKAs [IKOJIA»

http://maratakm.narod.ru Caiit «Mup XumMum»
http://chemistry. narod.ru XuMuK.py: caiiT 0 xumun
http://www.edu.yar.ru/russian/cources/chem
Xumuueckuii nopraa ChemPort.Ru
http://www.chemport.ru Xumudueckuii cepsep
HimHelp.ru: yue6HbIe u cripaBoYHBIE MATEPHAIIBI

Pa3pen 2. IIpakTHKYM 110 H3YYEHHIO CBOWCTB BOJbI H PacTBOPOB (7 1)

20. | Boga. MeToab! ompeaencHus COCTaBa HabGmronenue u | http://ru.wikipedia.org/wiki/Xumus XuMus ajis BceX: 831, somp. 1, JlaTuuk saexTpo-
BOJBI - AHAJIN3 U CHHTE3. o(OpMICHHE DE3YNBTATOB | MILIIOCTPUPOBAHHBIE MaTEPUAIbI 110 OOIIEH, 4,5,ctp.106 | mpoBOAHOCTH,
P OIbITa OpTraHMYECKOi ¥ Heopranudeckol xumuu http://school- unpoBoi
Jlabopamopnutit onvim Ne 20. sector.relarn.ru/nsm Xumus u sxusab — XXI Bek: MHKPOCKOII
«Onpeoenenue 8000npP0OGOOHON u HAYYHO-TIOMyJISPHBIH KypHAIT
OUCMUNLTUPOSAHHOU 600bL) http://www.hij.ruXumo3a: coo0mecTBo yuuTeneii XUMHH
Ha niopTane «CeTh TBOPYESCKHX YUHTEICH
http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
[IIxoNpHUKAM O XUMHH: CAUT XUMHUYECKOro (haKyJIbTeTa
Antl'Y
http://www chem.asu.ru/abitur Dnextponnas
OMOIMOTEKa IO XUMUH U TEXHUKE
21. | dusnuecKkre U XUMUIECKUE CBOICTBA Habmonenune n http://chemworld.narod.ru Caiit «BupTyanbHas 8§32, TecThl, PeaxTuBbl U
BOJIBI. odopMIIeHHE PE3yIHTATOB XUMHIYECKas IIKOJIA» ctp. 109 XHUMUYECKOE
TP OIbITa http://maratakm.narod.ru Caiit « Mup XaMHH» obopymoBanue
Jlabopamopubiii onvim_Ne21. http://chemistry. narod.ru XuMuK.py: caiit o xumuu
Okpacka unouxamopos é Heiimpansnoi ahttp://www.edu.yar.ru/russian/cources/chem
cpeoe Xumunuecknii mopraa ChemPort.Ru
http://www.chemport.ru Xumudeckuii cepsep
HimHelp.ru: yue6HbIe u cripaBoYHBIE MaTepUAITBI
22. | dusnyeckue 1 XUMUYECKUE CBOCTBA Habmonenne u opopmnenue | http://chemworld.narod.ru Caiit «Buptyanshast PeakTuBbl 1
BOJBbI. PE3yJIbTaTOBOIILITA XUMHUYECCKA IIIKOJIa) XUMHUYECKOEC
TP http://maratakm.narod.ru Caiit «Mup Xumun» 0bopynoBaHu
Jladopamoprborit onvim Ne22. http://chemistry. narod.ru XuMuK.py: caliT o xumuu €
Cpasnenue npo6 600vi: Attp://www.edu.yar.ru/russian/cources/chem
6000nP0O6OOHOIL U3 20POOCKO20 Xumuueckuii nopraa ChemPort.Ru
OMKpPbIMO20 6000eMma. http://www.chemport.ru Xumudeckuii cepsep
HimHelp.ru: yue6Hble u cripaBoYHBIe MaTepHAITBI
23. | Boga — pactBoputens. PacTBopsr. IIpakTryeckas paborta http://www. hanometer.ru OnsaiiH-CcrIpaBOYHHK §33, Bonp. 5 + | Jdarumx
TP XUMHYeCKHX 31eMeHToB WebElements TECTBI, CTP. TeMIepaTypsl
Jlabopamopnuiit onvim Ne 23. http://webelements.narod.ru Momysspaas 6u6nuoTeka 113 IIATHHOBBIN

«H3yuenue 3a6ucumocmu
pacmeopumocmu geuyecmea om
memnepamypul»

XUMHUYCCKUX DJICMCHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueGHbIe 1
CITPaBOYHBIC MaTCPHUAJIbI IT0 XUMHUHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumun
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24,

Hacepluennsie u
PacTBOPEIL.

TP
Jlabopamopnutii onvim Ne 24.
«Habniwooenue 3a pocmomKpucmanioe

HCHACBHINICHHBIC

Ha6mronenne u
odopMIICHUE PE3yIBTATOB
OIBITA

http://sysmanova.narod.ru Kabuner xumuu: caiir JI.B.
PaxmaHoBoOM

http://www 104.webstolica.ru Kinaccudukarms
XUMHUUYECKHUX PEaKIuii

http://classchem.narod.ru KouTpen — Xumus 1ist Bcex:
y4eOHO-MH(POPMAIIMOHHBIN CaiiT

§34, somp. 4,
5, ctp. 116

udposoii
MHKPOCKOIT

25.

Jlabopamopnutii onsim No 25.
«llepecviuennsiii pacmeopy

HaGaronenue u
oopMmIIeHHE pe3yabTaTOB
OIIBITA

http://home.uic.tula.ru/~zanchem W3 onbiTa paGoTsl
yuutesast xumuu: caiit H.1O. CpricMaHoBo#
http://sysmanova.narod.ru Kabuner xumuu: cait JLB.
PaxmanoBo#t

http://www 104.webstolica.ru Kiaccudukarms
XUMHUUYECKHUX PeaKIui

§34 nosTopD.,
3amauu 7, 8, 9
+ TECTHI, CTP.
117

Jatuuk
TeMIEepaTypbl
MJIATUHOBBIN

26.

TecroBblii KoHTpOAB: «IIpakTHKYM MO
U3YYEeHHI0 CBOiicTB BO/IbI "
PacTBOpPOB».

TectupoBanue

http://sysmanova.narod.ru Ka6uuner xumuu: cait JI.B.
PaxmanoBoi

http://www 104.webstolica.ru Kiaccudukarms
XUMHUUYECKHUX PEaKIuii

http://classchem.narod.ru KouTpen — Xumus 1ist Bcex:
y41eOHO-HH)OPMAIIMOHHEIH CalT

Pa3ngen 3. OCHOBBI ONMBITHO-IKCIIEPHMEHTAIBLHOW W MPOEKTHO# neATeabHOCcTH (164)

27.

IIpakTuueckas padora Ne7. O6pamieHue
CO CTEKJIOM (CTHOaHHUE CTCKJITHHOU
TPYOKH, U3rOTOBJICHUE: IUIICTKHY;
KallUJUIAPOB; IPOCTEHIINX y3JI0B;
MPOCTEHIINX TPUOOPOB)

HOTO 00OpYJOBaHHUS U
CTEKJISIHHOM IIOCY/BI,
MPOBEIEHNE HECIOKHBIX
PKCHEPUMEHTOB IS

€3yJIbTaTOB 3THX paboT

Vcrionb3oBanue JadbopaTop-

YI0Ka3aTCJIbCTBA BhIJIBUT'aCMBIX|
HpeﬂHOHO)KCHHﬁ; OIIMCaHUEC

http://www.physchem.chimfak.rsu.ru Meroxuxa
oOyueHust XxuMun: callT kadenpsr xumun HI'TIY
http://mctnspu.narod.ru Meroauueckoe 00beIMHEHUE
yuureneit xumun CeBepo-BocTouHOro okpyra ropoaa
MockBbl

http://bolotovdv.narod.ru Hanomerp:
HAHOTEXHOJIOTUYIECKOE COOOIECTBO

PeakTuBbl 1
XUMHYECKOE
000pyI0BaHue

28.

XUMUYeCKU aHaI13: KaYeCTBEHHBIN 1
KOJINYECTBEHHBII

3HaHKue OCHOB
XAMUYECKOT0 aHaIu3a

http://chemworld.narod.ru Caiit «BupTyanbHast
XAMHYECKAs MITKOJIA»

http://maratakm.narod.ru Caiit «Mup XumMum»
http://chemistry. narod.ru XuMuK.py: caiitr o xumuu
http://www.xumuk.ru Xumudeckas cTpaHHIKa
SIpocnaBckoro LIeHTpa TeneKkoMMyHUKALUHA 1
HH(OPMALMOHHBIX CHCTEM B 00pa30BaHUH
http://www.edu.yar.ru/russian/cources/chem
Xumunyeckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru:
y4ueOHBIE U CIIPABOYHBIC MATEPHAIIBI

PeaxTuBbl 1
XUMHYECKOe
o0opyIoBaHHe

29.

Teopetnueckue OCHOBBI
SKCIIEPUMEHTAIBHOMN u
JIeSITETIbHOCTH.

OTIBITHO-
MPOEKTHON

VYMmeHnne o0bICHITH
3aKOHOMEPHOCTH
W3MEHEHUS CBOICTB
BEIICCTB, 3HAHUEC OCHOB
IKCICPUMCHTAIBLHON U
MIPOEKTHOM JIeATEIbHOCTH

http://www. nanometer.ru OnsaiiH-CrIpaBOYHHK
xuMudeckux snmemeHToB WebElements
http://webelements.narod.ru IMomynspraas 6uGIHOTEKA
XUMHNYCCKUX DJICMCHTOB

http://n-t.ru/ri/ps Caiir Alhimikov.net: yueOHbIe u
CIPABOYHBIC MATEPUAIIBI [T0 XUMUHU

http://www. alhimikov. net Caiir Chemworld.Narod.Ru -
Mup xumuu

PeakTuBbI 1
XUMHYECKOE
obopymoBaHue
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30.

Br100p TeMbI IpoekTa.
[InanupoBaHue NeSTEIBHOCTH.

YMeHue UIaHUpOBaTh
COOCTBEHHYIO
IKCHEPUMEHTAIBHYIO
IEATEBHOCTD , yMCHHE
BBIIBUTATh THIIOTE3bI,
CTaBUTh POCKTHBIC 3aa4H.

http://home.uic.tula.ru/~zanchem 13 onbiTa padoTsI
yuuresas xumun: caiit H.}O. CeicMaHOBOI
http://sysmanova.narod.ru Ka6user xumuu: cait JI.B.
PaxmanoBoi

http://www 104.webstolica.ru Kinaccudukarms
XUMHUYECKUX pEeaKLMi

31. | IloaroroBka npoekra. Coop nHbOpManuu | YMEHHE IUIAHUPOBATh http://sysmanova.narod.ru Kabuuer xumuu: caiit JI.B. PeaktuBsl u
no JaHHOHW Teme. MojenupoBaHue | COGCTBEHHYIO PaxmaHoBO# XHUMHUYECKOE
MIPOEKTHOM AESATENbHOCTH. SKCIIEPUMEHTAIBHYIO http://www 104.webstolica.ru Kiaccudukarms obopyHoBaHHe

ACATCIbHOCTh, YMCHUC XUMHUYECKHUX peaKInii

BBI/IBUT'aTh TUIIOTE3EL, http://classchem.narod.ru KouTpen — Xumus 1ist Bcex:
CTABUTb IPOCKTHBIC 3a11a9H1, | yyeOHO-MHPOPMALMOHHBIA CalT

coOupaTh HHPOPMAIIHIO U3

Pa3TUYHBIX HCTOYHUKOB,

aHaIM3UPOBATH,

MO/ICTTHPOBATh

JKCIICPUMECHT

32. | Brimonnenne y4eOHBIX NpoekToB, | HMcnons3oBanue http://ru.wikipedia.org/wiki/Xumusg XuMus 1 BCeX: Peaktussr u
OIIBITHO-3KCIICPHUMCHTAJIbHBIX pa60T. Ha60paTOpHOFO WJIIOCTPUPOBAHHBIC MaTepHUaibl 110 o01ei, XUMHUYECKOEC
IIpakTnyeckne padorsl N0 TeMaM | 00OpyJOBaHUA U OpraHM4ecKo u Heopranuueckoit xumun http://school- obopyznoBaHue
TPOEKTOB yHalIuXcs CTCKJISIHHOM MOCY B, sector.relarn.ru/nsm Xumust u xu3ap — XXI Bek:

HPOBCACHHUE Hay4HO-TIOMYJISIPHBIN JKypHAJ
9KCIICPUMCHTOB LI http://www.hij.ruXumo3a: coo0mecTBo yuuTeneii XUMHH
AOKa3aTeNLCTRA Ha noprajie «CeTh TBOPUECKUX YUUTENEH»
BBIABATACMbIX http://it-n.ru/communities.aspx?cat_no=4605&tmpl=com
TIPEATIONOKCHNH, OTMCAHNC | 1110 pppuKam 0 XMMMK: CAHT XMMHYECKOTO (aKy/IbTeTa
PEe3yJIbTaTOB 3TUX paboT ATy
http://www chem.asu.ru/abitur Dnextponnas
O0uOIMOTEKA M0 XUMUU M TEXHUKE
33- | [IpoMexyTOUHas aTTeCTAIHS. Cocrasnenue 3nekTpoHHbIX | http://www.physchem.chimfak.rsu.ru Merouka
34. | 3amura MpoexToB pe3eHTalui o0yueHus Xxumuu: cait kadeapst xumun HI'TIY
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JIUTEPATYPA

Y4eOHO-MeTOAMYECKOE O0ecTiedeHUe Kypca XUMHUH OCHOBHOM 00111€00pa3oBaTe/ibHOM

LIKOJIBI
1. Xumus: 8 KI1.: SJIEKTPOHHOE TPUTIOKEHUE K YICOHUKY.
2. Xumus: 9 KJ1.: 3JIeKTPOHHOE MPUIIOKEHUE K YIEOHHUKY.
3. I'apa H. H. Xumus. Paboune nporpammel. [Ipenmernas nunust yue6Hukos I'. E. Pynsutuca,
@. I'.Penpamana. 8—9 knaccer / H. H. I'apa. — M.: [IpocBemienue.
4. bopoBckux T.A. Tectbl mo xumuu. Azor u ¢docdop. Yraepon m kpemHuid. Mertamibl.9
kinacc: kyueOnuky I'. E. Pymsutuca, @. I'. ®enpamana «Xumus. 9 kinacey. PI'OC (k. HoBomy
yueOHHMKY) — M.: MsmarenbctBo <«Jk3amen», 2017. — 1llc. (Cepus «Y4eOHO-METOIUICCKHI
KOMIIIIEKT).
5. T'abpycesa H. . Xumus: padouas terpans: 8 ki. / H. U. 'abpycesa. — M.: [Ipocserienue.
6. 'apa H. H. Xumus: 3amaunuk ¢ «momornaukom»: 8—9 k. / H. H. I'apa, H. 1. I'aGpycesa.
— M.:IIpocsemenue.
7. Pamenkuit A. M. Xumus: aupaktuueckuii marepuan: 8—9 k. / A. M. Panmenkuii. — M.:
IIpocsemenue.
8. T'apa H. H. Xumus. Ypoxku: 8 k. / H. H. T'apa. — M.: [IpocBerienue.
9. bubnuoTexka  HAayYHO-TIOMYJSPHBIX ~ W3MAHUN  JUIS  TIOMYYCHHS  JOIOJHHUTEIHHON
uH(pOpMallK MONpPEeaMETY (B KaOWHETe XUMUU U B IIKOJIBHON OMOIHOTEKE).

IlepeyeHb TOCTYNHBIX HCTOYHUKOB HHpOpMaIMU

B pasnene npencraBieH CHMCOK KHUT U CCbUIOK Ha CalThl, B KOTOPBIX Oosee moapoOHO
OCBEILIEHbl Pa3JINYHbIE ACTIEKTHl pacCCMAaTPUBAEMBbIX BOMPOCOB. MIX MOXKHO pEeKOMEHA0BaTh Kak
YUUTEII0,TaK U 00y4aeMbIM, IPOSBUBIIMM UHTEPEC K U3y4aeMOl TeMe.
1. Bacuibes B.IL., Mopososa P.II., Kouepruna JI. A.IlpakTukyMm 10 aHAJIUTUYECKOW XMMMHU:
VYue6.nmocobue i By3oB.— M.: Xumus, 2000.— 328 c.
2. I'pocce D., Baiicmantens X. Xwumusg g J0003HATENbHBIX. (OCHOBBI XUMHH U
3aHuMatenbHbleonbIThl. I IP. 1974.11ep.c Hem.— JI.: Xumus, 1979.— 392 c.
3. Hepmronsi B. @.Mup Boasl.— JI.: Henpa, 1979.— 254 c.
4. Kumun J[. M. O6mas xumus. [Ipaktukym L-mukpo. PykoBoacTBo Juist cTyneHTOB.— M.:
MI'NY,2006.— 322c.
5. Hcnonb3oBanue nudpoBbix gadopatopuil npu o0y4eHUH XMMHHU B cpeHei mkoie/ becranos
I1. U.dopodees M.B., XKumun .M., 3umuna A.W., Opxekosckuii [I.LA.— M.: BUHOM.
JlaGopatopus 3Hanuii, 2014.— 229 c.
6. Kpucramiel. Kpucramtoruaparel: Meroauueckne yka3aHUS K J1a0OpaTOpHBIM paboTam.
Mudraxosa H.II., ITerpoBa T.H., Paxmarynnuna 1. ®.— Kasans: KazaH. roc. TeXHOI.yH-T.,
2006.— 24 c.
7. Jleencon M.A.100 BompocoB M OTBETOB MO XUMMU: MaTepuaisl Ui HIKOJIBHBIX pedeparos,
(GakynbTaTUBHBIX 3aHATUH U ceMHHapoB: YdyeOHoe mocobue.— M.: «M3naTenbcTBO
ACT»:«M3narenpctBo Actpenby, 2002.— 347 c.
8. Jleencon M. A. Xummueckue peaknuu: TermoBod 3(ddekT, paBHOBecHe, CKOPOCTh.— M.:
00O «M3natensctBo Actpens, 2002.— 192 c.
9. Jlypse 1O. 0. CnpaBounuk no ananutndeckoit xumun.— M.: Xumus, 1971.— C.71—S89.
10. Hasaposa T.C., I'pabeukuii A.A., JIaBpoBa B. H. Xumundeckuii s5KCriepuMeHT B IIKOJE.—
M.:TIpocemenne, 1987.—240 c.
11. TlerpsnoB U. B. Camoe HeoObIKHOBEHHOE BemlecTBO B Mupe.— M.: Ilenaroruka, 1976.—
96 c.

12. CrpenpaukoBa JI. H. M3 wero Bc€ cmemano? Pacckaser o BemectBe.— M.: Sflyza-
npecc.2011.— 208c.

13. CycnennukoBa B.M, KuceneBa E. K. PykoBojcTBO 1O NPUTOTOBICHHIO THUTPOBAHHBIX
pactBopoB.— JI.: Xumus, 1967.— 139 c.

14. ®apaneii M. Uctopusa ceun: Ilep.c anrin./Ilox pen.b. B. HoBoxunoBa.— M.: Hayka.



['maBHas penakius GuU3MKO-MaTeMaTHYeCKON yutepatypshl,1980.— 128 c., nn.— (bubnauoreuka
«KBaHT»)

15. Xomuenko I'.I1., CeBactbsiHoBa K. 1. OKkHCIUTENTbHO-BOCCTAHOBUTEIBHBIC peaKIIMu.— M.:
ITpocsemienue, 1989.— 141 c.

16. DOumuknonemust mist gereit. T.17.Xumusa / I'maB.pen. B. A. Bononun, Ben. Hayd. pen.
N.Jleencon.— M.:ABanra +, 2003.— 640 c.

17. DOprumolJl. Boma: kHuUra 0 caMOM BaXHOM BeliecTBe B mupe: mnep.c hpun.—M.: Kommac
I'mno, 2019.—153 c.

18. YeprtkoB M.H., XKyko II. H. Xumudeckuiéi HSKCIEPUMEHT C MaJIBIMU KOJIUYECTBAMHU
peaktuBoB. M.:IIpocsemenue, 1989.— 191 c.

19. Caiitr MIY. [Ilporpamma Kypca XuUMHH I ydammxcs 8—9  KkiaccoB
00111600pa30BaTEIIBHOUIIIKOJIBI.
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog.

20. Caiir OUIIM. OTKpbITHIH OaHK 3amaHuil A7 (OPMHPOBAHUS ECTECTBEHHOHAYYHOMH
IPaMOTHOCTH. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-
gramotnosti

21. Caiir Eaunas xosutekiust 1mu(POBBIX 00pa3oBaTedbHBIX pecypcoB. http://school-
collection.edu.ru/catalog.

22. Caiur denepanbHbIiI LEHTP nH(pOpMaMOHHO-00pa30BaTEIbHbIX pecypcoB.
http://fcior.edu.ru/
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