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1. BepGmtoxbe, 2024

[IporpamMma 1mo BHEYpOUHOH AESTETBLHOCTH 1O XMMHH Ha YPOBHE OCHOBHOIO 00IIEero oOpazoBaHUs
cocTaBiieHa Ha ocHoBe TpeboBaHMil K pe3yabTaTaM OCBOEHHSI OCHOBHOI 00pa30BaTelIbHOM MpOTrpaMMbl
OCHOBHOro  oOmiero  oOpa3oBaHus, HpeAcTaBiIeHHbIX B  dDeaepalbHOM  roCyJapCTBEHHOM
o0pa3oBaTeIbHOM CTaHJapTe OCHOBHOIro oOmiero obOpa3zoBaHus, a Takxke [IpumepHOil mporpaMmel
BOCIIMTAaHUA.

IHOACHUTEJIbHAS 3AIINCKA

[IporpaMmma «YIHMBHUTENBHOE PAIOM» JETAIM3UPYET COJAEpkKaHHEe Kypca BHEYPOUHOW NESATENbHOCTU, NAET
noApoOHOE pacrpeiesieHUue 4acoB U MOCIEI0BAaTEIbHOCTh U3YUYEHUSI TEM U Pa3/IesioB.

JlanHasi mporpamma npefHa3HaueHa Ui ydammxcs 8-9 KiaccoB, MO3BOJSET PACHIMPUTh U YIIIyOUTh y
yUalxcs MpakTH4eckoe MPUMEHEHNE MOTyYEeHHBIX TEOPETUUECKUX 3HAHUH 110 XUMUU.

ABTOpCKasi mporpamMma paccuuTaHa Ha ydamuxcs 8-9 kiaccoB Ha 34 yyeOHBIX Yaca, OPUEHTHPOBaHA Ha
yrayOieHue W paclidpeHue 3HaHHWi, Ha pa3BUTHE JIOOO3HATENIbHOCTHM W HWHTepeca K XUMHH, Ha
COBEPIICHCTBOBAHWE YMEHUN y4alluxcsi oOpalarhCcsi ¢ BEIIECTBAMU, TPOBOJUTh XUMUYECKUM SKCIIEPUMEHT C
UCIOJIb30BAHMEM COBPEMEHHBIX MPUOOPOB M 00OPYHOBaHUSA LEHTpa 0Opa30BaHUS €CTECTBEHHO-HAYYHOU H
TEXHOJIOTUYECKOW HampaBieHHOCTel « Touku pocTay.

[Ipu pa3zpaboTke MporpaMMbl akIEHT JIENajcs Ha BOIPOCHI, KOTOpble B 0a30BOM Kypce XUMHUU OCHOBHOM
IIKOJIBI PacCMaTPUBAIOTCS HEJAOCTATOYHO MMOJIHO HJIM HE PAaCcCMATPUBAIOTCA COBCEM. 3aJaud U yNPaKHEHUS
Mo00paHbl TaK, YTO 3aHATHUSA MO MX OCMBICICHUIO U PELICHUIO MPOXOAT J100 MapajielIbHO ¢ U3y4aeMbIM Ha
ypoKax MaTepHuaiom, Tu00 Kak MOBTOPEHUE YK€ MOTYUeHHBIX 3HAaHUH.

B o0ydyenun xumuum OoIbIIOE 3HAUEHHUE WMEET JKCIEPUMEHT. B mporiecce SKCIEpUMEHTaNbHOW pabOThI
y4amuecs MpUOOPETYT OMBIT MO3HAHMS PEaTbHOCTH, SBISIONIMNCS BaXXHBIM 3TaroM (OPMUPOBAHUS Y HUX
yOexJaeHnul, KOTOphle, B CBOIO OYepedb, COCTABISAIOT OCHOBY HAy4yHOTO MHPOBO33peHHs. Peanm3oBarthb
yKa3aHHBIE IIeTd TIOMOJKET OCHAIEHHE IIKOJHHOTO KaOWHEeTa XHMHH COBPEMEHHBIMH MpHOOpaMHU H
obopynoBaHHEM IIEHTpa 0Opa30BaHMs €CTECTBEHHO-HAYYHOW M TEXHOJIOTUYECKOU HampaBieHHocTed «Todku
pocta». Hcnons3oBanue obOopynoBanus «Todka pocTay TpH peaau3aliy JaHHOW MpPOTpaMMbl MO3BOJUT
CO3/1aTh YCIOBUA:

* JUTSl pACIIMPEHUS COJIEPIKAHUS IKOJIBHOTO XUMHYECKOTO 00pa30BaHMUs;

* JUTSI TIOBBINICHUSI IO3HABATEIBHOM aKTUBHOCTH O0YYarOIINXCSl B €CTECTBEHHO-HAYYHOU 00/1acTH;



* JUIS Pa3BUTHUSl JHUYHOCTH peOEHKa B Tpolecce OOydeHHUs XUMHUH, €ro CIIOCOOHOCTEH, (OpMHUpPOBAHUSA U
YIOBJIETBOPEHUS COLMAIBHO 3HAYMMBIX UHTEPECOB U IOTPEOHOCTE;

* It paboTel C OJApEHHBIMHM IIKOJBHUKAMH, OPTraHU3allMM MX pPa3BUTHS B Pa3IMYHBIX OO0JIACTIX
00pa30BaTENbHOM, TBOPUECKOU EATEITHBHOCTH.

KonunuecTBeHHBIE IKCIIEPUMEHTHI MO3BOJIAT MOJIY4aTh JOCTOBEPHYIO MH(MOPMALIUIO O MPOTEKAHUU TEX WIIU
MHBIX XMMHYECKHUX IPOLECCaxX, O CBOMCTBAaX BellecTB. Ha OCHOBE NOJIydEHHBIX 3KCIEPUMEHTAIbHBIX JaHHBIX
yyalecs: CMOTyT CaMOCTOSATEIbHO JI€JIaTh BbIBOJIbI, 0000IIATh pe3yabTaThl, BBIABIATH 3aKOHOMEPHOCTH, YTO
OJIHO3HAYHO OY/IET CIOCOOCTBOBATH MOBBIILIEHUIO MOTUBALIMK O0OYYEHUS ILKOJIbHUKOB.

AKTyaJapHOCTh IpOrpaMMbl B TOM, YTO OHa CO3JAcT YCJIOBHUSA JUI1 COLMAIBHOTO, KYJBTYPHOIO H
po(ecCHOHAIBHOTO  CaMOOIIPE/ICTICHHs, TBOPYECKOM camMopealn3allii JIMYHOCTU peOEHKa, Ppa3BUTHS Yy
oOyyaroumxcs €eCTeCTBEHHO-HAyYHOW, MaTeMaTH4ecKoW, HH()OpPMAllMOHHOW TPaMOTHOCTH, (POPMHUPOBAHUS
KPUTHYECKOTO W  KPEaTMBHOTO  MBIIUICHMS, COBEPIICHCTBOBAHUSA  HABBIKOB  €CTECTBEHHO-HAYyYHOU
HaIpaBJIEHHOCTU. 3HaHUS U yMEHHUsS, HEOOXOOUMbIE JJIsi OpraHU3al[Mi HMCCIEI0BATEIbCKONW JESITENbHOCTH, B
OyAylieM CTaHyT OCHOBOM JJisi OpraHU3alli HayYHO-HCCIEA0BATEIbCKOM IEATEIbHOCTH B By3ax, KOJUIEKaXx,
TEXHUKYMax H T.J.

OmHuM W3  OCHOBHBIX IPUHLHMIIOB TOCTPOECHMS IPOTpaMMbl  SIBISETCA MPHUHLIMN  JOCTYIHOCTH.
OKCIEpUMEHTAIbHBIE JAHHBIC, IIOJIYYEHHBIE YYallUMHUCS NPU BBIIOJHEHHH KOJWYECTBEHHBIX OIBITOB,
MTO3BOJIAT yYalIUMCs CaMOCTOSITENBHO JI€JaTh BBIBOJBI, BBISBIATh 3aKOHOMEPHOCTH. [101X0bl, 3aJ10’KEHHBIE B
coJiep’KaHHEe MPOrpaMMBbl Kypca, CO3Jal0T HEOOXOAMMBbIE YCIOBHUS JIi CHCTEMHOIO YCBOEHHUS Y4aIlUMHCS
OCHOB HayKH, JUIsl 00ecredeHHs] Pa3BHUBAIOIIETO M BOCIHHUTHIBAIOLIETO BO3JEHCTBUS OOY4YEHHS Ha JIMYHOCTh
yuaierocs. @opMupyemble 3HaHUS JOJKHBI CTaTh OCHOBOW CHCTEMBI YOSKJEHUN HMIKOJbHHMKA, HEHTPAIbHBIM
AIPOM €r0 Hay4YHOTO MUPOBO33PEHHS.

IEJA U 3ATAYN

K nampaBneHHio mepBOCTENEHHONW 3HAUMMOCTH MpU peain3alid 00pa3oBaTelbHBIX (PYHKIMHM MpeaMera
«XUMHUS» TPATUIMOHHO OTHOCAT (OPMUPOBAHHWE 3HAHUII OCHOB XHMMHMYECKONM Hayku Kak o00JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM EATEIbHOCTH YeJOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB
MHPOBOM KYJNbTYphl. 3ajaya MpeaMera COCTOMT B (OPMHUPOBAHUH CHUCTEMbl XUMHUYECKMX 3HAHHUM —
BOKHEHIIUX (aKTOB, TMOHATHI, 3aKOHOB U TEOPETHUYECKUX TIOJOXKEHUH, JOCTYMHBIX OOO0OIIeHHI
MHPOBO33PEHYECKOTO XapaKTepa, SA3blka HayKH, 3HAHUN O HaYYHBIX METO/IaX U3y4eHUS BEUIECTB U XUMHUYECKUX
peakiuii, a TaKke B (OPMHUPOBAHMM W PA3BUTUU YMEHUH U CIOCOOOB JEATEIbHOCTH, CBSI3aHHBIX C
IUIAHUPOBAaHUEM, HAOMIOACHHEM U MPOBEICHHUEM XHMHUYECKOTO SKCIEPHUMEHTa, COOIIOJCHHEM MpaBHII
0€30MmacHOT0 00paIeHHs C BEIIECTBAMH B IIOBCETHEBHOM KU3HHU.

Hapsiny ¢ aTuM nenu usydeHus: mpeaMmera B IMporpamMme YTOYHEHbI M CKOPPEKTUPOBAHBI ¢ YYETOM HOBBIX
MPUOPUTETOB B CHCTEME OCHOBHOro oOmiero oOpaszoBanus. CerogHs B 00pa3oBaHUM 0CO0O 3HAYUMOM
NpU3HAETCS HANPaBJICHHOCTh OOYYeHHS Ha pPa3BUTHE M CaMOPAa3BUTHE JHMYHOCTH, (OpMUpOBaHUE €&
UHTEJUIeKTa M o0medl KynbTypel. OOyueHHe YMEHHI0O YUYUThCS U HOPOAOIDKaTh CBOE oOpa3oBaHME
CaMOCTOSITEILHO CTAHOBUTCS OJTHOW U3 BOKHEHIINX (PYHKIMHA y4eOHBIX PEIMETOB.

B cBsi3u ¢ 3TUM mpH M3y4EeHUH XUMHHM B OCHOBHOMW IIKOJIE JOMUHHUPYIOIIEE 3HAUCHHUE MPUOOPETH TakKue
[eJH, KaK:

(dbopMUpOBaHHE HHTEJUIEKTYalbHO DPAa3BUTOI JMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO, COTPYAHUYECTBY,
CaMOCTOSITEJIbHOMY TNPHUHATHIO PEIIeHUH, CIOCOOHOM aJanTHpOBaThbCA K OBICTPO MEHSIOIIMMCS YCIOBHUSIM
KU3HU;



HANpaBJICHHOCTh OOYYeHHs Ha CHCTEMAaTHYeCKOe MpPUOOIIEHHE YyYalluXcsi K CaMOCTOSITEIbHON
MIO03HABATEIbHOW JCATEIBHOCTH, HAayYHBIM METOJAM I03HaHUs, (DOPMHUPYIOIIUM MOTHBAIMI0 WU pPA3BUTHE
CIIOCOOHOCTEH K XHMUU;

o0ecrieyeHne yCIOBHUH, CIIOCOOCTBYIOIIUX MNPHOOPETCHHIO OOYYarOIIMMUCS OIbITa Pa3HOOOpa3HOM
JEATCIbHOCTH, MO3HAHMS M CaMOIIO3HAHHS, KIIIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIMI), HMMEIOIIUX
YHUBEpPCAIbHOE 3HAYCHUE ISl PA3IMYHBIX BUJIOB JICSITEIBHOCTH;

bopMHpOBaHHE YMEHUI OOBSCHATH M OLICHUBATH SIBICHHS OKPYKAIOIIEro MHUpPa HAa OCHOBAHWHM 3HAHHUW M
OTIBITA, IOJYYCHHBIX [TPU U3YYCHUH XUMUH;

bopmupoBaHUE Y 00YYAIOMIUXCSA TYMAHUCTUYCCKUX OTHOLICHUH, TOHUMAHUSI [IEGHHOCTH XUMHYCCKUX 3HAHUI
IUISL BBIPAOOTKHM HSKOJIOTMYECKU II€7IeCO00pPa3HOro MOBEACHUS B OBITY M TPYAOBOH AEATEIBHOCTH B ILENAX
COXpaHEHUs CBOETO 370POBbs U OKPYXKAIOILIEH ITPUPOTHOMN CPEIbI;

pa3BUTHE MOTHBAIlMM K OOYYECHHUIO, CIIOCOOHOCTEH K CAaMOKOHTpPOJIO W CaMOBOCIIMTAHUIO HAa OCHOBE
YCBOCHHUS OOIIEYETIOBEUSCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MPOQMIS M HAIPABICHHOCTU
JalbHENIIero o0y4eHusl.

COILEPXKXAHHUE KYPCA

PA3EJI 1. METObI IIO3HAHN A B XUMHUU (6 HACOB)

3HAKOMCTBO C OCHOBHBIMU METOJAaMU HayKU. DKCIEPUMEHTAIbHbIE OCHOBBI XUMUHU. 3HAKOMCTBO LIKOJILHUKOB
C OCHOBHBIMHM METOJaMH HCCIEAOBAaHUA M OOOpYyIOBaHHMEM IIeHTpa oOpa30oBaHUSl €CTECTBEHHO-HAYYHOH U
TEXHOJIOTHYECKON HampaBiaeHHocTe «Touku poctay. IlpaBuia moBeneHuss B kaOuHETe XWMUU. BBOAHBIN
UHCTpyKTax. IlpencraBieHne O TOYHOCTH H3MEpPEHHH LU(POBBIX [NAaTYMKOB M aHAJIOTOBBIX MPHOOPOB.
[IpencraBienue o TemnepaType IJIaBiIeHUsI, 0OPATUMOCTH IJIABJICHUS U KPUCTAJUIN3ALIUH.

[Tpaktruueckas padota Ne 1 «M3yueHne cTpoeHUs TUIaMEHNY.

Jlaboparopuslii onbIT Ne 1 «Jlo kako# TemmepaTypbl MOXKHO HarpeTh BEIIECTBO 7).

Jlaboparopubiit onbiT Ne 2 «M3mepeHue Temmneparypbl KUMEHUS BOJBI C MOMOIIBIO0 JaTYMKa TEMIIEPaTyphl U
TEPMOMETPAY.

Jlaboparopusiit onbiT Ne 3 «Onpezenenue TeMrnepaTypsl IUIaBIeHUS U KPUCTAJUIU3AIMHA METaILIa.

PA3JIEJI 2. TIEPBOHAYAJIbHBIE XUMUYECKUE ITOHATHA (8 YACOB)

Hemuoro u3 uctopun xumun. Xumus Buepa, ceroaus, 3aBtpa. [Ipocteie u cioxHble BemecTBa. Pusznyeckue u
XMUMHYECKHEe CBOMCTBa BemlecTB. UncThle BemecTBa U cMecu. OTIMYre YUCTHIX BellecTB OoT cMecei. CriocoOsl
pazzeneHust cMeceld. 3aKOH COXpaHEHUs1 MacChl BEIIECTB.

[TpakTrueckas padota Ne 2 «CriocoObI pa3esieHUs CMECei».

Jlaboparopusbiit onbiT Ne 4 «OnpeaeneHue BOIOMPOBOIHON U AUCTUIUIMPOBAHHON BOJIBI.

JlemoHCTpalMoHHbIN SKcriepuMeHT Ne 1 «3aKoH COXpaHEHHS] MacChl BEIIECTBY.

PA3JIEJI 3. PACTBOPBI (6 YACOB)

Ilonartue o pacTBOpax: OMpeACIICHUC paCTBOPOB, PACTBOPUTCIIN, PACTBOPUMOCTD, KJ'IaCCI/I(l)I/IKaL[I/IH pacTBOPOB.
KpI/ICTaJ'IJ'IOFI/II[paTBI. BLIpaH_[I/IBaHI/IC KpHUCTAJIJIOB. CHOCOGBI BBIPAXKCHUA KOHLOCHTpAUWU paCTBOPOB: MacCOBad
JOJIA paCTBOpéHHOFO BCIICCTBA, MOJIIpHAasA KOHLICHTPALUs.

HpaKTI/I‘{CCKaH pa60Ta N(_’ 3 ((OHpCI[CJ'ICHI/IC KOHICHTPAUX BCIICCTB KOJIOPUMETPUUCCKUM I10 KaHI/I6pOBO‘-IHOMy

rpaduky».



JlaGopaTopusblii onbIT Ne 5 «M3ydeHne 3aBUCUMOCTH PaCTBOPUMOCTH BEIIECTBA OT TEMIIEPATYPBD».
JlaGopaTopusiii onbIT Ne 6 «Habmrogenue 3a pocToM KpUCTAJIIOB.

JlaGopaTopusbiii onbIT Ne 7 «I[lepechIleHHbII pacTBOP».

JlaGopaTopusiii onbIT Ne 8 «OnpeneneHue TeMIepaTypbl pa3iosKeHUs] KpUCTAIUIOTUAPATay.

PA3JIEJT 4. XUMUYECKUE PEAKIINU (7 YACOB)

Xumnueckue peakuuu. [lpuszHaku xumudeckux peakuuid. Kiaccupukanus XUMUYECKMX peakUuid 10
pa3NUYHBIM MpU3HaKaM. Peakiium coenmHeHns, pa3IokKeHNs, 3aMeIeHHsI, 00MEeHa, HeUTpaIH3aIuH.
Jlaboparopuslii ombiT Ne 9 «Peakmus coequaenus pocdopa ¢ kucimopoom, okcuaa pocdopa (V) ¢ Bogoi».
Jlaboparopusiit onbiT Ne 10 «Peakuust paznoxenus rugpokcua meau (1)».

Jlaboparopusbiit onbiT Ne 11 «Peakuust paznoxkeHus: MajlaxuTay.

JlaGopaTopusbrii onbIT Ne 12 «Peakmus 3aMeeHust MM KeJIe30M B PACTBOPE METHOTO KyITopoca.
Jlaboparopusiit onbIT Ne 13 «Peakuust 3amenieHus BOAOPOJa IMHKOM B PACTBOPE COJISIHON KUCIIOTBI».
Jlaboparopusbiii onbiT Ne 14 «Peakuus 3amelieHust BOJAOPoAa KajlbliieM (HaTpUeM, TUTHEM) B BOJAE».
Jlaboparopusiit onbiT Ne 15 «Peakiins oOMeHa Mex 1y KapOOHATOM KalbLMsI U COJITHOM KUCIOTOW.
Jlaboparopusblit onbIT Ne 16 «Peakuust oOMeHa Mexay XJI0pUAOM Oapus U CEPHOM KUCIOTON.

Jlaboparopuslii onbiT Ne 17 «Peakumsi HeHTpamu3aum

JleMOHCTpaMOHHBIN dKcriepuMeHT Ne 2 «BplIielieHre U MOTJIONICHNE TeIIa — MPU3HAK XHMHUYECKON pPeaKIium.

PA3JIEJI 5. OCHOBHBIE KJIACChI HEOPTAHUYECKUX COEJJMHEHUM (5 YACOB)

Knaccudukanuss Heopranmyeckux coeauHeHuil. OKcuapl — cOCTaB, HOMEHKJIATypa, Kiaccudukamus,
XUMUYeCcKue cBoWcTBA. [loHATHE O TMAPOKCHIAX — KUCIOTAaX M OCHOBaHMAX. Ha3zBaHMs U cOCTaB OCHOBaHMIA.
[IIénoun, mx cBOWCTBa W CrmOcOoObl ModydeHUs. HepacTBopuMble OCHOBaHHWS, WX CBOMCTBA W CIIOCOOBI
noxydeHusi. OKCHIBI U THAPOKCUIBI, 0Osanaronie aMmdporepHsiMu cBoiicTBaMu. Kimaccudukanms kuciaot (B ToM
qlclie OpraHu4YecKre U HEOPraHWYEeCKUe), UX COCTaB, HOMEHKIaTypa. O0lue XUMHYeCKue CBOWCTBA KHCIOT.
Psan aktuBHOCTH MeTaisioB. CocTaB, HOMEHKJIATypa COJIei, IpaBuiIa cocTaBieHus Gopmyi coseil. Xumudeckue
CBOICTBa COJIEH.

[IpakTrueckas padota Ne 4 «[lomyueHue MEIHOTO KyIOpocay.

Jlaboparopuslii onbiT Ne 18 «OnpeneneHue coctaBa BO3IyXay.

Jlaboparopuslii onbIT Ne 19 «Onpenenenue pH pasnuuHbIx cpemy.

Jlaboparopuslii onbiT Ne 20 «OnpeneneHue KUCIOTHOCTH TTOYBY.

JemoncTpamoHHblid dkcriepuMeHT No 3 «OcHoBanusi. TermaoBoil 3deKkT peakiuu TUIPOKCHIA HATpUS C
YTIICKUCIIBIM Ta30M».

PA3JIEJI 6. XUMWYECKAS CBS3b (2 YACA)

Xumuueckass cBsi3b. Buabl xumuueckod cBs3u. Kpucrammmdeckoe crpoeHue BemiectBa. Kpucrammmdeckue
pPELIETKA — aTOMHas, MOHHAsA, MOJIEKYJISIPHAs U UX XapaKTEPUCTUKHU.

JemoHcTpanmoHHbll  3kciepuMeHT Ne 4 «TemmepaTypa IaBleHHs BELIECTB C pa3HBIMM TUIIAMH
KPUCTAJUIMYECKUX PELIETOK»



IIVTIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl

OOyuaromuiicst TOIYIUT BO3MOKHOCTD Uil (POPMHUPOBAHUS CIEAYIOIINX THIYHOCTHBIX Y Y /I:

* OIIpeIelICHHEe MOTUBAIIMY U3YUEHHUS yUeOHOr0 MaTepuara;

* OLIEHMBAHUE YCBAaUBAEMOI'0 y4eOHOT0 MaTepuaa, UCXOAsl U3 COLMANIBbHBIX U JIUYHOCTHBIX [IEHHOCTEH;

* TIOBBIIIEHHE CBOEro OOPa30BaTENLHOTO YPOBHS M YPOBHS TOTOBHOCTH K M3YyYCHHIO OCHOBHBIX
HUCTOPUYECKUX COOBITHI, CBA3aHHBIX C PA3BUTHEM XUMHUH U 00IIECTBA;

* 3HaHME NPaBUJI NOBEACHUS B UPE3BbIYANHBIX CUTYaLIUAX;

* OLIEHMBAHUE COLMAIIBHON 3HAUMMOCTH NMpoQeccuii, CBA3aHHbBIX C XUMHUEH;

* BJAJICHUE NpaBWIaMHd O€30IaCHOr0 OOpalleHHs C XWMHUYECKMMHU BeELIeCTBaMU U 000pyAOBaHUEM,
MIPOSIBIIEHUE KOJIOTUYECKON KYJIbTYPBHI.

MeranpeaMeTHbIe pe3yabTaThl

PerynsatuBHbie

OOyyaromuiics MOJIy4uT BO3MOKHOCTH JUIsl (POPMHUPOBAHUS CIEIYIOIIUX PETYIATUBHBIX Y'Y /1:

* IleJIeroJIaraHye, BKJIIOYash IIOCTAHOBKY HOBBIX IIeJiel, mIpeoOpa3oBaHuE MPaKTHYECKOM 3amaud B
MO3HABATENIbHYIO, CAMOCTOSITENIbHBIM aHaNIM3 YCIOBUN JOCTH)KEHHS LEIM Ha OCHOBE Y4€Ta BbIIEJICHHBIX
yUHTEIEM OPUEHTHUPOB JIEHCTBUS B HOBOM Y4eOHOM MaTepuae;

* IUTAHUPOBAHUE ITyTH TOCTUKECHUS LeIIeH;

* YCTaHABJICHUE LIEJIEBBIX IPUOPUTETOB, BbIJICIIEHUE AbTEPHATUBHBIX CIIOCOOOB JOCTHXEHMS LIETTH U BBIOOD
Haubosee 3ppexTuBHOrO crocooa;

* YMEHHUE CAaMOCTOSITEIbHO KOHTPOJIMPOBATH CBOE BpEMs U YIIPABIIATh UM;

* YMEHHUE IPUHUMATh PELICHUS B IPOOIEMHON CUTYalluy;

* IOCTAaHOBKA Y4€OHBIX 3a/1a4, COCTABJICHUE IUIaHA U NOCIIEI0BATEILHOCTH AEHCTBHI;

* OpraHu3anus pabo4yero MecTa Ipu BIIOJIHEHUH XUMHUECKOT0 SKCIIEPUMEHTA;

* IIPOrHO3UPOBAHME PE3yJbTaTOB OOYYEHHUS, OLEHHMBAHUWE YCBOEHHOI'O MaTepuasa, OLEHKa KauecTBa MU
YPOBHS MOJIy4EHHBIX 3HAaHUH, KOPPEKIM IIIaHa U crioco0a AeHCTBUS TPU HEOOXOAMMOCTH.

Ilo3HaBaTenbHbIE

OO0yuaromuiics MOJy4UT BO3MOXKHOCTD JJ11 (POpMUPOBAHUS CISAYIONIUX MO3HaBaTeabHbIX Y'Y I:

* IOMCK U BBIJICTICHHE WH(OPMALINU;

* aHAJIM3 YCIOBHI U TpeOoBaHMIl 3a/1a4H, BBIOODP, COMIOCTABICHHE U 000CHOBaHKE CrI0cO0a pelIeHUs 3a/1a4u;

* BBIOOp HauboJiee 3PPEKTUBHBIX CIOCOOOB PEIIEHUs 3a]]a4l B 3aBUCUMOCTH OT KOHKPETHBIX YCIOBHIA;

* BBIJIBMIKEHHE U 00OCHOBaHUE TUIIOTE3bI, BEIOOP criocoba e€ mpoBepKu;

* CAaMOCTOSITEJIBHOE CO3JJaHHE AITOPUTMA JESITeNbHOCTH MPU PEIICHUH MPOo0JieM TBOPUYECKOTO M MOUCKOBOTO
XapakTepa;

* YMEHHUS XapaKTepU30BaTh BEIIECTBA IO COCTaBY, CTPOEHUIO U CBOMCTBAM;

* OMNUCBIBAaHHE CBOWCTB: TBEPMABIX, >KHUJKHUX, Ta3000pa3HbIX BEIUIECTB, BBIJACIEHHUE HX CYIIECTBEHHBIX
MIPU3HAKOB;

* 300pakKeHNE COCTaBa MPOCTEHIINX BEIIECTB C MOMOIIBI0 XUMHUYECKUX (OPMYI U CYIIHOCTH XUMUYECKUX
peaKklMii C TOMOIIBI0 XUMUYECKUX YPABHEHMUIA;

* MPOBE/ICHUE HAOIIOCHUH, OMUCaHNe MPU3HAKOB U YCIOBHMA TEUCHHS] XUMUYECKUX PEAKIIHH, BBITOJIHEHUE
XUMHYECKOTO SKCIIEPUMEHTA, BHIBOJBI Ha OCHOBE aHalN3a HAONIONEHUHN 32 DKCIIEPUMEHTOM, pEIlIeHUe 3ajad,
MOJIy4eHUE XUMUYECKOW HH(OPMAIINK U3 Pa3IMYHBIX HCTOYHHKOB;

* YMEHHE OPTaHU30BBIBATH UCCIIEIOBAHKE C LIETBIO MPOBEPKU TUIIOTE3;



* YMEHHE JIeJIaTh YMO3aKIIOUEeHNs (MHAYKTUBHOE U 110 AaHAJIOTUHN) U BBIBOJIBI;

* yMeHHE OOBEKTUBHO OICHMBATh WMH(MOPMAIMIO O BEIIECTBAX M XWMHUYECKUX IpOIeccax, KPUTHUYECKH
OTHOCHTKCS K IICEBJOHAYYHON HH(DOPMAITHH.

KoMMyHUKaTUBHBIE

OOyuaromuiicst TOIYIUT BO3MOKHOCTD JUIsl (POPMHUPOBAHUS CIEAYIOIINX KOMMYHUKATHBHBIX Y'Y /1

* [TOJIHO€ ¥ TOYHOE BHIPAXKEHUE CBOMX MBICIICH B COOTBETCTBHH C 33/1a4aMU M YCIOBHUSIMH KOMMYHHUKAIIIH;

* aJICKBaTHOE MCIOJB30BAHUE PEUEBBIX CPEACTB JUIS YYaCTHS B TUCKYCCHUHM U apTyMEHTALlUU CBOEH MO3UIIHIH,
YMEHHE NPEICTaBIATh KOHKPETHOE COJEepKaHWe C COOOIIEHHEM €ero B IUCHBMEHHOW M YCTHOH Qopme,
OTIpeieNIeHue CII0COO0B B3aUMOJICHCTBUS, COTPYIHHYECTBO B MOUCKE M cOOpe nH(pOpMaIHu;

* OIpe/ielIeHHE CIOCO0OB B3aUMOJIEHCTBUS, COTPYJAHUYECTBO B MOUCKE U cOope MH(pOpMaluM, yyacTHe B
IHajore, IJIAHWPOBaHHE OOMMX CHocoOOB pPabOTHI, MPOSIBICHHE YBAKUTEIHLHOTO OTHOIICHUS K JPYrUM
YUaIIAMCS;

* ONMCAaHWE COJECP)KAHUS BBIMIOJHSAEMBIX JICHCTBHH C IENIbI0 OPUEHTUPOBKH B IPEIMETHOTPAKTHUECKOM
TeSTeNbHOCTH;

* YMEHHUS VYUYUTHIBATH pa3HbIE MHEHUS W CTPEMUThCS K KOOPJAWHAIMK PA3IMYHBIX TO3UIHH B
COTPYIIHUYECTBE;

* hopMyMHpOBaTH COOCTBEHHOE MHEHHE U TO3UIINIO, apTYMEHTHPOBATh M KOOPAWHUPOBATDH €€ C MO3U IUSMH
napTHEPOB B COTPYAHUYECTBE NIPU BHIPAOOTKE OOIIETO PEIIeHHsI B COBMECTHOM JIEATEILHOCTH;

* OCYILECTBJIATH B3aUMHBI KOHTPOJIb U OKa3bIBaTh B COTPYAHUYIECTBE HEOOXOIUMYIO B3aUMOTIOMOIIIb;

* TUTAHUPOBATH OOIIHE CTIOCOOBI PAOOTHI; OCYIIECTBIISATH KOHTPOJIb, KOPPEKIIHNIO, OIICHKY JACHCTBUN MapTHEpA,
yMETh YOCKIaTh;

* HUCMOJIB30BaTh aJCKBATHBIE SI3bIKOBBIE CPEACTBA AJSi OTOOpa)KEHUs CBOMX UYYBCTB, MBICJIEH, MOTHBOB M
MOTpeOHOCTEH; O0TOOpakaTh B peud (OmUcaHue, OOBSICHEHHE) COJCP)KaHHWE COBEPIIAEMBIX JEHCTBUN, KaK B
(dhopme TPOMKOH COMATU3UPOBAHHON peUH, TaK U B hopMe BHYTPEHHEH peuu;

* pa3BUBaTh KOMMYHHKAaTUBHYIO KOMIIETEHIIMIO, MHCIIOJb3YS CpEICTBA YCTHOW UM NUCbMEHHOMN
KOMMYHHKAIIMM TpuU paboTe ¢ TEeKCTaMu Yy4eOHHMKA M JIOTIOJHHUTEIBHOW JHUTEepaTypod, CHpaBOYHBIMU
TabIMuaMu, MpPOSBISATH TOTOBHOCTh K YBaXCHHIO WHOM TOUYKU 3pEHUS MpPH OOCYXKIEHUU pPE3yIbTaToOB
BBITIOJIHEHHON PabOTHI.

IIpenmeTHble pe3yJibTaThI

OO0yuaromuiicss HAyIUTCS:

* IPUMEHSTH OCHOBHBIE METO/IbI [TO3HAHUS: HAOIIOACHNE, U3MEPEHHE, SKCIIEPUMEHT;

* OIMCHIBATh CBOMCTBA TBEP/BIX, KUAKUX, Ta3000pa3HbIX BEIIECTB, BBIACISS UX CYIIECTBEHHbIE TIPU3HAKH;

* PacKpbIBaTh CMBICI 3aKOHA COXPAHEHUSI MacChl BEIIECTB, aTOMHO-MOJIEKYIIIPHOM TEOpUH;

* pa3iuyaTh XUMUYEeCckre U (U3MUYECKUE SIBJICHUS, HA3bIBaTh MPU3HAKU M YCIOBUS MPOTEKAHMS XUMHUYECKUX
peaxkuui;

* cobmoaTh MpaBuia 6e30macHoi paboThl MPU MIPOBEIECHUU OIBITOB;

* N10JIb30BATHCS TAOOPATOPHBIM 000PYIOBAaHUEM H MTOCYIOIH;

* MIOJTy4aTh, COOMpATh ra3000pa3HbIe BEIIECTBA U PACIO3HABATH UX;

* XapakTepu30BaTh (PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COEAMHEHUH,
MIPOBOJIUTH OMBITHI, TOATBEPIKAIONTNE XUMUYECKHE CBOWCTBA U3YUEHHBIX KIIACCOB HEOPraHMUECKUX BEIIECTB;

* PACKpbIBaTh CMBICI TIOHSATUS «PAaCTBOPY», BBIUUCIATH MAacCCOBYIO JOJIO PACTBOPEHHOTO BEIIECTBAa B
pacTBope, TOTOBUTH PACTBOPHI € ONPEAeIEHHON MacCOBOM /10JIei paCTBOPEHHOTO BEIIECTBA;

* XapaKTepU30BaTh 3aBHUCHUMOCTh (DM3UUYECKUX CBOWMCTB BEIIECTB OT THUMA KPUCTALUTUYECKOW PEmIETKH,
OTIPEICIATh BUJ] XUMUYECKOW CBS3H B HEOPraHMYECKUX COETMHEHUSX;

* IPOBOJIUTH OMBITHI IO TIONYYCHHUIO ¥ H3yYECHUIO XUMHUECKUX CBOWCTB PAa3IMUHBIX BEIIECTB;

* FPaMOTHO 00paIaThCs C BEIIECTBAMU B TOBCETHEBHON KU3HU.



Obyuarowuiics NOLYYUM 803MOHCHOCHb HAYYUMbCA.!

* BBIJIBUTaTb U MPOBEPSITH 3KCIEPUMEHTAIBHO THUITOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB HA OCHOBE MX
COCTaBa M CTPOCHUSI, UX CIIOCOOHOCTH BCTYIATh B XUMUYECKUE PEAKIIMH, O XapaKTePe U MPOAYKTaX PasIUnIHBIX
XUMHUUYECKUX PEAKLIMIL;

* XapaKTEepU30BaATh BEILIECTBA [0 COCTABY, CTPOCHUIO U CBOMCTBAM, YCTAHABIMBAThH PUYNHHO-CJICICTBEHHbBIC
CBSI3M MEXY TaHHBIMU XapAKTEPUCTUKAMH BEILIECTBA;

* HCMOJIb30BaTh NPUOOPETEHHBIC 3HAHUS JIs1 SKOJIOTUYECKH IPAMOTHOTO MOBEJICHUS B OKPY>KAIOIIEH Cpe/Ie;

* UCIIOJIB30BATh MPUOOPETEHHBIE KIIOYEBbIE KOMIIETCHIIMHU MPU BBITIOJIHEHUH MTPOCKTOB M PEHICHUN Y4eOHO-
MCCIIEIOBATENILCKUX 3a71a4 110 U3yYEHUIO CBOMCTB, CIIOCOOOB MOJTYUEHUS M PacliO3HABAHHS BEIIECTB;

* 00BEKTUBHO OIEHWBATH HHPOPMAIIUIO O BEIECTBAX U XUMHUYECKHUX MPOIECccax;

* 0OCO3HABaTh 3HAYCHUE TEOPETUYECKUX 3HAHUI MO XMMUHU ISl TPAKTHUYECKON IEATEIbHOCTH YEJIOBEKA;

* CO3/1aBaTh MOJIETIU U CXEMBI ISl pelieHrs yueOHbIX U MMO3HABATEIIbHBIX 33/1a4;

MMOHUMATh HEOOXOIUMOCTh COOJIIOICHUS TIPEANUCAHUM, MPeIaraéMblX B MHCTPYKIUSAX MO HCIIOJIb30BAHUIO
JIEKapCTB, CPEACTB OBITOBON XUMHH H JIP.

TEMATHYECKOE IINTAHUPOBAHHUE

Ne | HammeHnoBaHue Kosan4yecTBo yacos Hara Ilnanupyembie

n/m | pasaejioB U TeM U3y4eHu pe3yJbTaThl
BCEro | MpaKkTH- | JlabopaTop | AeMOHCTPALMOHHbIE
NPOrpaMmbl |
yeckue -Hble IKCIEPUMEHTHI

padoThI ONBITHI

1 | Meronast 6 1 3 0 Onpenensith
[IO3HAHUS B BO3MOKHOCTD
XUMHUU [IPOBEICHUS

HPOIIECCOB,
TpeOyrommx
HarpeBaHMsL.
YMmeHue
BbIOMpATh

IIPOBEACHUS
U3MEPEHU,

peakuui u

npubopsl  uIs
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TpeOyrommx
TOYHOCTH
MMOKa3aHUM.
3HaTh
MIPOIIECCHI,
MIPOTEKAOIIHE
IpU  TUTABJICHUU
BEIISCTB W UX
KPUCTAITH3AIN
.

Ymenue
paboTtathb c
000py1I0BaHHEM
[EHTpa
o0pazoBaHus
€CTECTBCHHO-
Hay4HOU u
TEXHOJIOTHIECKO
i
HAIPaBIIEHHOCTE
51 «Toukn
pocTay.
YMmeHnune
M0JIb30BaThCS
HarpeBaTeIbHbI
MH MPUOOPaAMHU.
[InanupoBath u
OCYIIIECTBIIATh
Ha MIPaKTHKE
XUMHYECKUE
HKCIEPUMEHTHI,
MPOBOJNTD
HaOJIIOIEHH,
JIeNIaTh  BBIBOJIBI
o pe3yabTaTam
AKCIEPUMEHTA.
CnenoBath
MpaBUIIaM
Oe3omacHo
paloThI B
nabopaTopuu
npu
UCIOJIb30BaHUU
XUMHUYECKON
MOCY/IbI u
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000pyI0OBaHUS,
a TaKKe
npaBUIaM
oOpamieHust ¢
TOPIOYHMHU
BEIIIECTBAMU

B OBITY

[TepBoHayanbHbIE
XUMHYECKHE
MOHSTHUSA

YMeTp oTIM4aTh
BOJIOIIPOBOIHYIO
BOJTY oT
JTUCTHJUTHPOBAH
HOI, 3HaTh,
moveMy TUTST
MIPOBEICHUS
IKCIIEPUMEHTOB
HCIIOJIL3YIOT
JUCTHJUTHPOBAH
HYIO BOJY.
YMeTh 0OTIMYATh
buznueckue
MIPOLIECCHI oT
XUMHYECKUX pe
aKIuu.

3HaTh, 4TO MpPHU
MPOTEKAHUU
peakuii
MOJIEKYJIbI
BEIIECTB
paspymatorcs, a
aTOMBI
COXPAHSIIOTCS
(ms BemecTB ¢
MOJIEKYJISIPHBIM
CTPOCHHUEM).
3HaTh
bopMyITUPOBKY
3aKOHAa U YMETh
NPUMEHSTh €ro
HA  TPaKTHKE,
Opu  pelIeHuu
pac4YETHBIX
3aad.

YMenue
paboTtath c
06opynoBaHEM
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LEHTpa

oOpazoBaHus
€CTECTBEHHO-
Hay4HOU u
TEXHOJIOTUYECKO
u
HAIpPaBJIEHHOCTE
51 «Toukn
pocTay.

[ImanupoBate u
OCYIIECTBIISATh
Ha MIPAKTHKE
XUMHYECKHE
IKCIIEPUMEHTHI,
MIPOBOJINTH
HaOIIOAEHHUS,
JIeJIaTh  BBIBOIBI
o pe3yiabTaTam
9KCIICPUMEHTA.
CrenoBars
npaBuiaM
Oe30ImacHoM
paboThI B
nmabopaTopun
npu
HCIIOJIb30BAHHH
XUMHUYCCKOM
MTOCY/IBI u
000pyI0BaHMs,
a TaKxke
npaBujiaM
oOpareHus C
TOPIOYHNMH
BEIICCTBAMU B
ObITY

PactBophI

Nmets
IIPEJICTaBICHHUE
0 paszHou
3aBHCHUMOCTH
pacTBOPUMOCTHU
BEIIECTB oT
TEMIIEPATYPBI.
YMerb
UCII0JIb30BaTh
upoBoi




MUKPOCKOT  JIJIst
W3YYCHUS
bopmbI
KPUCTAJLIOB.
HNmetb
MIPE/ICTABJICHHE
0 pa3IM4YHON
HACBIIEHHOCTH
pacTBopa
pacTBOPSEMBbIM
BEILIECTBOM.
Ymetp
OTIpeNeTsATh
KOHIICHTPAIHIO
pacTBopa,
UCTIOJTB3YS
HWHCTPYKITHIO.
3HaTh
CIOCOOHOCTH
KpUCTAIIOTHIpA
TOB
paspymarbcs
npu
HarpeBaHuu.
YMmeHnune
paboTtarth v
000pyTI0BaHHEM
LEHTpa
o0pazoBaHus
€CTECTBEHHO-
Hay4YHOU u
TEXHOJIOTUYECKO
i
HAIPaBIEHHOCTE
71 «Toukun
pocTay.
IInanupoBate u
OCYIIECTBISATh
Ha MPAKTHKE
XUMHYECKUE
AKCIIEPUMEHTHI,
MPOBOJNTH
HaOJII0ICHUS,
JIeNIaTh  BBIBOJIBI
o pe3yabTaTam
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IKCIIEPUMEHTA.
CnenoBath
paBUJIaM
Oe3omacHoi
paboThl B
naboparopuu
npu
MCI0JIb30BaHUU
XUMUYECKOH
MTOCY/TBI u
00opyoBaHusl,
a TaKKe
TIpaBUIaM
oOpamieHus ¢
TOPIOYHUMHU
BEIICCTBAMHU B
ObITY

XUMHYECKHUE
peakuuu

Hcmonn3oBaTh
XUMHUYECKYIO
CHUMBOJIUKY IS
COCTaBJICHUS
bopmyn
BEIIECTB,
MOJIEKYJISIPHBIX
ypaBHEHUH
XUMHYECKUX
peaKkuu.
ITorumaTts
CYIIIHOCTH
mpoiiecca
HEeUTpaIU3aluu
u MIPUMECHSTH
rporecc
HEeUTpaIU3aluu
Ha MPaKTHKeE.
YMeHue
paboTtath c
06opynoBaHEM
LEHTpa
o0pazoBaHus
€CTECTBCHHO-
Hay4HOU u
TEXHOJIOTHYECKO
i
HaIpaBJIEHHOCTE
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17| «Touku
pocTay.
[ImanupoBate u
OCYIIIECTBIISATh
Ha MIPAKTHKE
XUMHUYECKUE
OKCIIEPUMECHTHI,
MIPOBOJINTH
HaOIIOAEHMUS,
JIeJIaTh BBIBOIbI
o pe3yiabTaTam
IKCIICPUMEHTA.
Cnenosarth
IpaBHIaM
Oe3omacHoOM
paboThI B
naboparopuu
pu
HCIIOJIE30BAHUH
XUMHYECKOUN
MTOCY/IBI n
000pyI0BaHuUsl,
a TaKKe
npaBuiaM
oOpareHus C
TOPIOYNMH
BElleCTBAMU B
OBITY

OCHOBHBIC
KJ1aCChI
HEOpPraHUYECKUX
COEeIMHEHUN

Knaccudumupos
aTb U3y4yaemble
BEIIECTBA o
COCTaBy u
CBOWCTBAM.
3HaTh
00BEMHYIO
JIOJTEO
COCTaBHBIX
yacTen BO3yXa.
YMerb
MIPOBOJIUTH
MIPOCTEMNIINE
CHUHTE3BI
HEOPraHUYeCKU
X BEIIECTB C
HCIIOJIb30BaHUE
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M UHCTPYKIIUH.
Ymerp
onpenensats pH
pacTBOpOB.
IIpumenaTH
yMEHUs 1o
OIPEJEIICHUIO
pH B
MPAKTUYECKOU
JESITEIbHOCTH.
Ymetp
OTIPENEIATh
KHCIIOTHOCTh
MOYB.
IIporuo3uposar
b CBOICTBa
BEIIECTB Ha
OCHOBE 0OmMX
XUMUYECKUX
CBOWCTB
M3YYEHHBIX
KJIACCOB/TPYIIIT
BEILIECTB, K
KOTOPBIM  OHH
OTHOCSITCSI.
YMmeHnune
paboTtarthb c
000pyTI0BaHHEM
LEHTpa
o0pazoBaHuUs
€CTECTBEHHO-
Hay4yHOU u
TEXHOJIOTMYECKO
51
HaIlpaBJIEHHOCTE
71 «Toukun
pocTay.
IInanupoBate u
OCYIIIECTBIIATh
Ha MIpaKTUKe
XUMUYECKUE
AKCIIEPUMEHTHI,
MPOBOJIUTH
HaOJII0ICHUS,
JiefaTh BBIBOJIBI
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o pe3yabTaTam
IKCIIEPUMEHTA.
CnenoBath
paBUJIaM
6e3omacHoO
paboThl B
naboparopuu
npu
MCIO0JIb30BAHNNU
XHMHUYECKOU
TTOCY/TbI u
00opyIoBaHusl,
a TaKkKe
IpaBHIaM
oOpameHus ¢
TOPIOYUMHU
BEIICCTBAMHU B
OBITY

XuMuyeckas
CBA3b

Onpenensate BUL
XUMHYECKOH
CBS3U B
COEIMHEHMU.
IToka3zath
3aBUCHMOCTD
(bU3UIECKUX
CBOMWCTB
BEIIECTB oT
THIIA
XUMHWYECKOH
CBSI3U.

YMeHue
paboTtarthb c
000opynoBaHEM
LEHTpa
o0pazoBaHus
€CTECTBEHHO-
Hay4HOU 51
TEXHOJIOTHYIECKO
i
HaIlpaBJIEHHOCTE
" «Touku
pocTay.
IInanupoBats u
OCYUIIECTBIISITh
Ha MPAKTHKE
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XUMHUYECKUE
AKCIIEPUMEHTHI,
MIPOBOJIHTH
HaOJIIOIEHH,
JIeJIaTh BBIBO/IbI
o pe3yiabTaTam
IKCIIEPUMEHTA.
Cnenosarh
IIpaBHIaM
Oe3omacHoOM
paboThI B
naboparopuu
npu
HCIIOJIE30BAHUH
XUMHYECKOH
MTOCY/TBI u
000pyI0BaHMs,
a TaKxe
TIpaBHIIaM
oOpareHus C
TOPIOYHMH
BEIIECTBAMU B
OBITY

1=

OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME
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Ne Hara Tema Kounuyecrn HUcnonb3oBanue
n/n | NPOBEACHU 0 4acoB o0opyaoBaHus LEHTPA
1 €CTeCTBEHHOHAYYHOM
HANPaBJICHHOCTH
Hentpa «Touka pocra»
PA3JIEJ 1. METO/bI ITIO3HAHUSA B XUMHU (6 YACOB)
1 OcHOBHBIE METO/IbI HAYKH 1
2 DKcIepuMEHTAIbHBIE OCHOBBI XUMUU 1 [Mu¢poBas sabopaTopust
C JJaTYMKaMU
3 [IpakTnueckas padora Ne 1 «M3yuenue 1 JlaTuuk TemMIiepaTypsl
CTpOEHUS IJIAMEHN» TEpPMOIIapHbIH,
CIIUPTOBKA
4 [IpencraBienue 0 TOYHOCTH U3MEPEHUI 1 JatunkoBas cuctema
UU(POBBIX TATYUKOB U aHATIOTOBBIX
npudopoB
5 [IpencraBnenue o TeMneparype 1 Jlatuuk TeMneparypsl
IUIaBJICHUS U 0OpaTUMOCTH IUIaBJICHUS. TUTATUHOBBIM,
JlabopaTtopusiii onbIT Ne 1 «Jlo kakoit TEPMOMETD,
TEMIEPATYPbl MOXHO HarpeTh AIIeKTpUYECKasl IITUTKA,
BEILIECTBO Y. CIIUPTOBKA
JlabopaTtopusiit onbIT Ne 2 «M3mepenue
TEMIIEpaTypbl KAIIEHHS BOJBI C IOMO-
LIBIO 1TaTYMKA TEMIIEPATypPbl 1 TEPMOMET-
pa».
6 [IpencraBneHne o KpUCTAITU3AIIAH. 1 JlaTauk TeMIiepaTypsl

JlabopaTtopHusiii onibIT Ne 3
«OrmpeneneHue TemMrepaTypsl IIaBICHUS
Y KPUCTAJUTH3AIUHN METalIa

TepMOMapHbIi

PA3JEJI 2. HEPBOHAYAJIBHBIE XUMHWYECKHUE ITOHATHUA (8 HACOB)

7 Hemuoro u3 uctTopuu Xumuu 1

8 XuMHS BUEpa, CETOJIHS, 3aBTpa 1

9 [IpocThie U CIOKHBIE BEIIECTBA 1

10 Ou3nyecKkue U XMMUYECKHE CBONCTBA 1
BEIIECTB

11 YucTele BenrecTBa U cMecd. OTianyue 1 Jatank
YHCTHIX BEIIECTB OT CMeceil. AIIEKTPOTIPOBOIHOCTH,
JlabopartopHsrii onbIT Ne 4 1M (pPOBOH MUKPOCKOIT
«OrmpeneneHue BOJAOIPOBOIHOMN U
JTUCTUIUTUPOBAHHOM BOIBI»

12 CriocoOsI pa3fieneHus cMecei 1

13 [Ipaktryeckas padora Ne 2 «CriocoOsl 1 CnuproBka
pasaeneHus cMecein»

14 3aKOH COXpPaHEHHsI MAacChl BEIIECTB. 1 Bechl anekTpoHHBIE

JleMoHCcTpalMOHHBIN SKkcriepuMenT Ne 1
«3aKOH COXpaHEHUsI MacChl BELIECTB)




PA3JIEJI 3. PACTBOPBI (6 YACOB)

15 [TonsiTue 0 pacTBOpax: onpeacIiCHUE
pacTBOpPOB, PAaCTBOPUTEIH,
KJIacCU(UKAIUS PACTBOPOB.
JlabopaTtopusbiit onibIT Ne 7
«IIepechIIEHHBIN pacTBOP»

JlaTuuk TemMIiepaTypsl
IJIATUHOBBIN

16 PactBopumocTs.

JlabopaTtopusbiit onibIT Ne 5 «3yuenue
3aBHCHMOCTH PAaCTBOPHMOCTH BEIIECTBA
OT TeMIIEPaTyPhI».

JlaTuuk TemIiepaTypsl
IIJIATUHOBBIN

17 Kpucrannoruaparsr.
JlabopaTtopHsbIit onbIT Ne 8
«OrnpeneneHue TeMepaTrypbl
Pa3I0KEHUST KPUCTAILIOTHIPATAY

JlaTuuk TeMIiepaTypsl
IIJIATUHOBBIN

18 BripaimuBanue KpucTamioB.
JlabopaTtopusiit onbIT Ne 6 «Habmroenue
332 POCTOM KPHCTAJJIOB

[{udpoBoii MUKPOCKOIT

19 CriocoObl BbIpakeHUsI KOHIIEHTPAIlUU
PacTBOPOB: MaccoBas J0JIs
PacTBOPEHHOTO BEIIECTBA, MOJISIPHAS

KOHIICHTpAIus
20 [TpakTuueckast padota Ne 3 JaTunk OTNITUYECKOM
«OmnpezeneHre KOHICHTPAIIUN BEIIECTB TUTOTHOCTH

KOJIOPUMETPUIECKUM TIO
KaTMOPOBOYHOMY TrpaduKy»

PA3JEJI 4. XUMHNYECKHUE PEAKIIUH (7 HACOB)

21 Xumuaeckue peakiuu. [Ipuznaku
XUMHYECKUX PEaKLni.
JleMOHCTpalMoHHBIN SKciepuMeHT No 2
«Bblenenre u NorioeHue Temnia —
MPU3HAK XUMHUYECKON peaKinm»

JlaTuuk TemIiepa Typhbl
IUIATUHOBBIN

22 Knaccudukanus XuMUIecKuX peakiiuii
10 Pa3INYHBIM IPHU3HAKAM

23 Peakuusa coenquHeHus.
Jlaboparopuslii onbIT Ne 9 «Peakuus
coenuHeHus Gocdopa ¢ KUCIOPOIOM,
okcuaa docdopa (V) ¢ Bogoit»

24 Peaknus paznoxxeHus.
JIaGopatopusliii onbIT Ne 10 «Peakuus
pasznoxenus rugpokcuya meau (1)».
JIaGopatopuslii onbiT Ne 11 «Peakuus
Pa3I0KEHUS MAIAXUTa»

CnuproBka

25 Peaknus 3amenienus.
Jlaboparopusrit ombiT Ne 12 «Peakuus

3aMCHICHUS MEU KCIIC30M B paCTBOPC




MEIHOTO KYIOpPOCay.
Jlaboparopusrii ombiT Ne 13 «Peakuus
3aMeIeHUs BOJIOPO/Ia IMHKOM B
pacTBOPE COJISIHOM KHUCIIOTBI.
JlabopaTtopusbiit onibIT Ne 14 «Peaxius
3aMEIICHHUS BOJOPOa KaJbIIHEM
(HaTpuem, TUTHEM) B BOJCH

26 Peakuust oOmMeHa. 1
JlabopaTtopusiit onibIT Ne 15 «Peakrus
obMeHa Mex 1y KapOOHATOM KaJIbLIUSI U
COJISTHOM KMCIIOTOM».
JlabopaTtopusiit onibIT Ne 16 «Peaknus
oOMeHa MEeX]Ty XJIOpUJIOM Oapust U
CEpPHOM KUCIOTOI»

27 Peakuus HeliTpann3anum. 1 Haruuk pH
JlabopaTtopusbrit onbIT Ne 17 «Peakrius
HEWUTpaIU3anm»

PA3JIEJ 5. OCHOBHBIE KJJACCHI HEOPTAHUYECKHNX COEJUHEHUM (5 YACOB)

28 Oxcupl. 1 [Tpubop st
JlabopaTtopusbrit onbIT Ne 18 OIpEIEIEHUs COCTaBa
«OrmpeneneHne coctaBa BO3ayxa» BO3lyXa

29 OcHoBaHus. 1 Ho3arop o0bpéma
JleMoHCTpanoHHbIN skciepuMenT Ne 3 KHUKOCTH, OIOpeTKa,
«OcHoBanwus. TemnoBoi ekt peakuu JIATYUK TEMIIEPATYPHI
TUAPOKCUIA HATPUS C YTIIEKUCIIBIM TUTATUHOBBIM, JaTYUK
razom» JTaBJICHUSI, MAarHUTHAS

Menraika

30 Kucnotsr. 1 Hatuauk pH
JlaGopaTtopHsbiii onibIT Ne 19
«Ornpenenenne pH pa3nuyHbIxX cpem.
Jlaboparopusiit ombiT Ne 20
«OrmpeneneHne KUCIOTHOCTH TOYB»

31 Comu 1

32 [Ipaktuueckas pabora Ne 4 «llomyuenue 1 [{udpoBoii MUKPOCKOIT
MEJTHOTO KYHopocay»

PA3JIEJ 6. XUMHUYECKAS CBSI3b (2 YACA)

33 XUMHUeCKas CBSI3b U €€ BUJIBI 1

34 Kpucrannudeckoe cTpoeHHE BellecTBa. 1 JlaTuuk TeMmeparypsl

Kpucrannuueckue pemeTku.
JleMOHCTpalMOHHBIN SKcriepuMeHT Ne 4
«Temneparypa naaBlIeHHs BELECTB C
Pa3HBIMU TUIIAMH KPUCTATUTMYECKUX
pELIETOK»

IJIATUHOBBIN, JATYUK
TEMIIEPATyphI
TepMOIIapPHBIN




YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOT'O ITPOLHECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYEHUKA

Xumus. 8 knacc/Kysuenosa H.E., Tutosa .M., I'apa H.H., O6miectBo ¢
orpaHuueHHON oTBeTCTBEHHOCTHIO «M3narenbckuil nentp BEHTAHA-T'PA®y;

AxunonepHoe o6mectBo «M3narenscrBo [Ipocsemenne».

METOANYECKHUE MATEPHUAJIBI JJISA YUUTEJISA

becnanos Ilasen MBanosuu, lopodeeB Muxaun BukropoBuu. Meronnueckoe

nocobue «Peannsanus oOpa30BaTENbHBIX MPOrpaMM €CTECTBEHHOHAYYHOH U

TEXHOJIOTHYECKOM HaHpaBJIeHHOCTGfI 1o XNUMHHN (¢ HCIIOJIb30BAHUEM

obopynoBanus mneHTpa « Touka poctan».

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETHU

UHTEPHET

1. BacumseB B.II., Moposzoa P.II., Kouepruna JI. A. Ilpaktukym 110
aHATMTHYECKON XuMuu: Yuel. mocooue st By30B. — M.: Xumus, 2000. —
328 c.

2. TI'pocce 3., BaiicmanTtens X. Xumus 1 J110003HaTeIbHBIX. OCHOBBI XUMUHU
u 3aHumaenbsubie onbITel. ['JIP. 1974, Ilep. ¢ nem. — JI.: Xumus, 1979. —
392 c.

3. Heprroubi B. ®. Mup Boasl. — JI.: Heapa, 1979. — 254 c.

4, Kumuua J[. M. Obmas xumusa. [Ipaktukym L-mukpo. PykoBoacTtBo mist
cryaeHtoB. — M.: MI'1Y, 2006. — 322c.

5. Hcnonw3zoBanue nmudpoBbIX jJabopaTopuil mpu 0OyYEHUH XUMUU B CpeaHEH
mkone/becnanos I1. 1. Jlopodeer M.B., Kumun .M., 3umuna A.W.,
OpxexoBckuit [1.A. — M.: BUHOM. Jlaboparopus 3Hanui, 2014. — 229 c.

6. Kpucramisl. Kpucrannoruapatst: Metoaunueckue yKa3aHus K
naboparopapiM pabotam. 6. Mudraxosa H. 1., Ilerpoa T. H.,
Paxmarynnuna U. @. — Kazanb: Kazan. roc. Texnon. yH-1., 2006. — 24 c.

7. Jleeacon M.A. 100 BOmpocoB W OTBETOB IO XMMHH: Marepuanbl it
IIKOJIBHBIX pedepaToB, (aKyIbTaTUBHBIX 3aHATUNH W CEMUHApOB: YuyeOHOE
nocobue. — M.: «M3garenbctBo ACT»: «M3marenbctBo AcTpenby», 2002.
— 347 c.

8. Jleencon W. A. Xummnueckue peakiuu: TemnoBoil 3¢¢ekt, paBHOBecHE,
ckopocTs. — M.: 8. OO0 «M3natenscTBo Actpens, 2002. — 192 c.

9. Jlypse IO. 0. CipaBo4HUK O aHAIUTHYECKOH xuMuu. — M.: Xumus, 1971.
— C. 71—289.

10. HazapoBa T.C., TIpaGenxuii A.A., JlaBpoBa B.H. Xumuueckuii
sKcnepuMeHT B mkoJsie. — M.: [Ipoceemenue, 1987. —240 c.

11. Heopranuueckas xumust: B 3 1./ Ilon pen. FO.Jl. TperpsxoBa. T. 1:

DU3HNKO-XUMHUYECKHIE OCHOBBI HeopFaHHQCCKOﬁ XUMHH: YUeOHHK It CTy.



Boicmt.  y4e0.  3aBenenwii/M. E. Tamm, 1O. 1. TperbsikoB. —  M.:
W3narenbckuit nentp «Axagemusi»n, 2004. —240 c.

12. IlerpsnoB U. B. Camoe HEOOBIKHOBEHHOE BEIIECTBO B Mupe. — M.:
Ilemaroruka, 1976. — 96 c.
13. CrpensauxoBa JI. H. U3 wero Bcé caenano? Pacckaser o BemecTBe. — M.:

Sy3a-npecc. 2011. — 208 c.

14. CycnennukoBa B.M, Kucenera E. K. PykoBOACTBO 1O NpUTOTOBIEHUIO
TUTPOBAHHBIX pacTBOpoB. — JI.: Xumus, 1967. — 139 c.

15. @apaneit M. Uctopus ceeun: Ilep. ¢ anrn./Ilox pex. b. B. HoBoxxunosa. —
M.: Hayka. ['maBHas penakuus ¢pusuko-matemaTudeckoit nureparypsl,1980.
— 128 c., un. — (bubnuoTeuka «KBaHT»)

16. Xomuenko I'. II., CeBactesinoBa K. 1. OxucIMTENBHO-BOCCTAHOBUTEILHEIE
peakuuu. — 16. M.: IIpocBemenue, 1989. — 141 c.

17. Ounuknonenus mis aereit. T. 17. Xumus / ['nas. pen.B. A. Bononun, Ben.
Hayy. pen. 17. W. Jleencon. — M.: Apanra +, 2003. — 640 c.

18. Oprtumo JI. Boja: KHUTa 0 cCaMOM Ba)KHOM BEIECTBE B MHpE: Tiep. ¢ HUH. —
M.: 18. KommacI'ug, 2019. — 153 c.

19. YeptkoB W.H., XKykor II. H. XumMudeckuii OSKCHEPUMEHT C MaJbIMH
KoJimuecTBaMu peakTuBoB. M.: IIpoceemenne, 1989. — 191 c.

20. Caiit MI'Y. Ilporpamma Kypca XUMHUHW I ydammxcsi 8—9 Kiaccos
o0rreoOpazoBarenbHOM KoL http://www.chem.msu.su/rus/books/2001-
2010/eremin-chemprog.

21. Caiitr ®UIIN. OTkphITHIA OaHK 3amaHui 1711 (HOPMHUPOBAHMS €CTECTBEHHO-
HayyHOH rpamotHocTd. https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

22. Caiir  Enunas xosuteknuss 1U@POBBIX  00pa30BaTENbHBIX  PECYPCOB.
http://school-collection.edu.ru/catalog

23. Caiir denepanbHbli EHTP HWHPOPMAIMOHHO-00PA30BATEIBHBIX PECYPCOB.
http://fcior.edu.ru/

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOT'O ITPOLECCA

YYEBHOE OBOPYJ1OBAHHUE

CrmpaBounslie Ta0Onuibl, [lepuonnyeckas cucrema xumudeckux snementon JI.U.
MenpeneeBa, Tabnuia pacTBOPUMOCTH, AJIEKTPOXUMUYECKUN PAJl HANPSHKCHUM
METAJJIOB, MOJIEHN KPUCTAINIMYECKUX PELIETOK, MOJEIN aTOMOB.

OBOPYJOBAHUE JJIsA IHPOBEJEHUA JIABOPATOPHBIX,
IPAKTUYECKHNX PABOT, IEMOHCTPAIIUI

OBOPYJIOBAHME IIEHTPA "TOYKA POCTA™:
- TaTYUK TeMIIepaTypsl (TepMONapHBIiA);

- CIIUPTOBKA;

- TaTYUK TeMIIepaTyphbl IUIaTHHOBBIH;

- TEPMOMETD;


http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
http://www.chem.msu.su/rus/books/2001-2010/eremin-chemprog
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
http://school-collection.edu.ru/catalog
http://fcior.edu.ru/

- QJIEKTPHYECKasl TTUTKA;
- TATYUK DIEKTPOTPOBOIHOCTH;

- nu(poOBOI MUKPOCKOTI,

- IprOOp /TSI OTIBITOB C 3JIEKTPHUUECKUM TOKOM;
- BECHI AJIEKTPOHHBIE;

- mpuOOp AT OTPEACTICHNS COCTaBa BO3yXa;

- TATYUK ONTUYECKOH IUIOTHOCTH;

- gatuuk pH;

- 1o3aTop oObeMa KUIKOCTH;

- OropeTKa;

- TATYUK JaBIICHHUS,

- MarHWTHAs MEMIaJIKa.

TaTuBel 1a00OpAaTOPHBIE, IITATUBBI U1 TPOOUPOK, TIPOOUPKH,
MPOOUPKOIEPKATENN, MEPHBIE LIMJIMHAPBI, XUMUUYECKUE CTaKaHbl, KOJIObI, BECHI
nabopaTopHbIe C pa3HOBECAMU, BOPOHKH, CTEKIISTHHbIE TTAJIOUKH,
¢bunbTpoBanbHas Oymara, ClIUYKH, KOMIUIEKTHI PEakTUBOB, HA0OPbI
WHMKaTOPOB.
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