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IHosicHuTEeNLHAA 3aNIUCKA

Peanmszanus IPOrpPaMMBbI Kypca «ITo3naBarenpHas XUMUS
OCYILLECTBISIETCS. B paMKax OPraHU3alUd BHEYPOYHOM JAECATEIBHOCTH 10
IIPEAMETaM €CTECTBEHHO - HAYYHOT'0 [IUKJIA.

[Iporpamma oOpHEHTHpOBaHA NPEXKIE BCEr0 HAa PA3BUTHE Y IIKOJIbHUKOB
MHTEpeca K 3aHATHAM, HA OPTaHU3alMI0 CAMOCTOSTEIBHOTO IT03HABATEIBLHOIO
IIPOLIECCA, CAMOCTOSITEIIbHOW IPAKTUUECKOU AEATEIBHOCTH.

ConmepxaHue  mporpammbl, BbIOpaHHblE  (OpPMBI M TEXHOJIOTUU
OpraHu3anuy y4eOHOU NEeATENbHOCTH OTOMPAIOTCSA € YUYETOM MCHUXOJOTHYECKUX
U BO3pacTHBIX OCOOEHHOCTEM oOyuarommuxcs 8 Kjacca, TaKXKe YYUTBIBACTCA
3HaY€HUE BEAYIIUX BUAOB JEATEIBHOCTH U (POpPM OOILIEHUS, NMPUCYLIUX IS
JaHHOM CTYIEHU O0YyUYECHHUS.

OO1ell OTIAMYUTENIBHON YEPTOW BHEYPOUHBIX 3aHATHI MO XUMHUHU JOJKEH
OBITH MTPU3HAK T0OPOBOJIBLHOTO BHIOOPA 3aHATUN yHAUTUMUCS, [0 UX UHTEPECAM.

OCHOBHOM TEarOru4ecKor 3ajladyeil SBISETCS CO3[IaHUE YCIOBUW IS
3aHATOCTU Y4YAIIUXCS BO BHEYPOUHOE BpeMsi U (POPMUPOBAHHE JIMYHOCTHOM,
METANpeAMETHON MW TPEAMETHOW KOMIIETEHTHOCTEM, €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH O0yYarOInXCsl.

HopmaTuBHO-IpaBOBYI0 OCHOBY i1 pPa3padOTKU MPOTrPaMMBbI
COCTaBJIIAIOT CIIEIYIOIINE JOKYMEHTBI:

 KoHuenuusa  npenogaBaHus  y4eOHOro  mpeaMera  «XUMHS» B
oOpa3oBarenbHbIX oOpranu3auuax Poccuiickoil @eaepannu, peamu3yromux
OCHOBHBIE 0011€00pa30BaTENbHbIE MPOTPAMMBI, YTBEPKACHHAS PACTIOPSKEHUEM
[IpaButenscTBa Poccutickoii ®enepanmu ot 3 nekadbps 2019 romga No [1K-4BH.;

 [Tucemo Jlemapramenta oOiiero oopazoBanusi MuHucCTepcTBa 00pa30BaHUS
u Hayku Poccuiickon ®enepanuu or 12 mas 2011 r. Ne 03-296 «O6
OpraHM3alii BHEYPOUHOM JEATEeIbHOCTH TMpH BBEIEHUU (eaepaabHOro
00pa3oBaTenbpHOTO CTaHAapTa 001Iero 00pa3oBaHUsY;

* ITucemo MunuctepcTBa oOpazoBaHus U Hayku Poccuiickoit ®@enepanyu
or 18 asrycra 2017 r. Ne 09-1672 «O HampaBieHUHM METOIUYECKUX
pPEKOMEHJAlMii MO YTOYHEHHIO TMOHATHS W  COAEp)KaHUA BHEYPOUYHOU
NEeSATEIbHOCTH B paMKax peaju3aldd OCHOBHBIX 00I11€00pa30BaTeIbHbBIX
MporpamMm, B TOM YHUCJIE B YaCTU MMPOECKTHOM ESITEIILHOCTH.

AKTYaJlbHOCTh 3aKJIIOYAETCS B pEATM3alMM  CTPATETMYECKOM  LeNn
B oOjactu 00Opa3oBaHUSI — TOBBIUICHHE JOCTYHMHOCTH KadeCTBEHHOI'O
o0pa3oBaHMsI, COOTBETCTBYIOIIETO TPEOOBAHUSAM HHHOBAIMOHHOTO pPa3BUTHUS
SKOHOMHUKH PEruoHa, COBPEMEHHBIM MOTPEOHOCTSIM OOIIeCTBa M KaXJI0TO
s)kutens FOrpsol.

Heanb NMporpaMmbli: co3JaHue BOCHHUTBIBAIOIIEH cpensl,
00€eCIeynBaOIIe aKTUBU3AIMIO COIMAIbHBIX, MHTEJUIEKTYalIbHBIX HMHTEPECOB

ydqammxcsi B O0JacTH  €CTECTBEHHO-HAYYHOW T'paMOTHOCTH, pPa3BUTHE
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OpeICTaBJICHUA O HAYy4YHOM  METOJEe TMO3HaHusi U (popMupoBaHUSA
MCCIIEN0BATEIbCKOTO OTHOIIEHUS K OKPYKAIOIIUM SIBIICHUSIM.
3axavyu nmporpamMmsi:

* (QopmMupoBaTh WEIOCTHOE MPEJICTABICHHE O pPOJIM XUMHUU B CO3JAAHUU
COBPEMEHHOW €CTECTBEHHOHAYYHON KapTHUHBI MHUPA;

* pacHMpsATh 3HAHUS YyyalluXcs O pa3HooOpa3uu BEHIeCTB, HX
IPUMEHEHUH B OBITY M Mepax 0€30MacHOro 0OpalleHus C HUMU;

*  TPOJOJLKUTH (POPMUPOBAHKE 3HAHUN O METOJaX HAYYHOTO MMO3HAHUS
IPUPObI, YMEHUH, CBI3aHHBIX C BHIMOJIHEHUEM YUYEOHOTO HCCIIEIOBAHUS;

* (¢dopmupoBaTh  yMeHHE  OOBACHITH  MPOIECCHI  OKPYKAIOIICH
NEUCTBUTEIBHOCTH -IIPUPOJTHOM, COLMAJIbHOM, KYJbTYPHOM,
TEXHUYECKOH CPEJIbl C UCIOIb30BAHUEM XUMUYECKHUX 3HAHMIA;

* ¢opMUpOBAaTh HABBIKM  HAYYHO-HCCIIEAOBATEIBCKOTO  XapakTepa,
pelleHus]  MPAaKTHYECKMX  3aJad B [OBCEIHEBHOW  KU3HH,
NPEAYNPEKICHNS SBICHUM, HAHOCSAIIUX BPEA 3J0POBBI0 YEIOBEKA H
OKPYKaIoUIEN Ccpelie.

* pa3BUBaTh HaBBIKM  CAaMOCTOATEIBHOW  pabOTHI, TIO3HAHUSA WU
CaMOIIO3HAaHUs, BOCIUTBHIBATh BOJIO K IPEOJOJICHHIO  TPYIHOCTEM,
TPYAOI00ME U JOOPOCOBECTHOCTH;

* pa3BUBaTh yYeOHO-KOMMYHUKATUBHbIE YMEHUS;

* COBEpIICHCTBOBATh yMEHUS UCITI0JIB30BAaTh AIIEKTPOHHBIE
oOpa3oBaTeNbHble U MH(POPMAIMOHHBIE PECYpPChl, B TOM 4YHCIE IS
JUCTAaHIIMOHHOTO U CETEBOr0 00YUYEHUS;

* CpexacrBa o0y4eHust:

* HaTypaJibHbIE OOBEKTHI: BEIICCTBA, XUMHUYCCKHC PEAKTHBBI, MaTCpPUAIBI,
CMECH, pacTBOPbI, KOJJICKIIMH, MPHOOPHI, XHUMHUYECKas TMocyda U
7a00paToOpHbIe TPUHAUICKHOCTH, y4eOHBbIE MOJEIN aTOMOB, MOJEKYI,
KPUCTAJUTMUECKHUX PEIICTOK, XUMUICCKUX MPOU3BOJICTB

* TICYATHBIC CPEACTBA: YUCOHUKH M JIPYTUE TEKCTHI, TAOTHUIIBI, CXEMBI,
nakatel, pororpaduu

* ayJMOBH3YyaJIbHbBIE: ITPE3CHTAIINN, 3BYKO3AIUCH, BUICOPUITHMBI.

* CpeAcTBa, aBTOMATHU3UpYIOIIME Tpoliecc OOydeHHs  (KOMIBIOTEPHI,
3JIEKTPOHHBIEC 00pa3oBaTeIbHbIC M HH(OPMAIIMOHHBIC PECYPCHI).

Pe3ybTaThl 0CBOCHUS KYPCA BHEYPOUHOI 1eSITeJIbHOCTH.

JInyHOCTHBIE Pe3yJIbTATHI:



OCO3HABaTh €AMHCTBO U LIEIOCTHOCTh OKPYKAIOIIEr0 MUpPa, BO3MOKHOCTHU
€ro M03HaBaeMOCTH M OOBSICHUMOCTH Ha OCHOBE JOCTH)KCHUN HAYKH;
OCO3HaBaTh  IMOTPEOHOCTh M  TOTOBHOCTh K  CaMOPa3BUTHUIO U
caM0ooOpa30BaHUIO, B TOM 4YHCJI€ M B paMKaX CaMOCTOSTEIbHOM
JIESITEILHOCTH BHE IIKOJIBI;

MOBBIINIATh MOTHUBAIIMIO HW3YYEHHS Y4YeOHOro MaTepuayia, OIICHUBAThH
yCBaMBaeMbli y4eOHBI MaTepHuas, UCXOMs M3 COIUAIBHBIX U JIMYHOCTHBIX
LICHHOCTEH;

MOBBINIATH CBOM O0OOpa30BaTEIbHBIA YPOBEHbh M YPOBEHb TOTOBHOCTH K
W3YYEHHUI0 OCHOBHBIX HCTOPUYECKHX COOBITUM, CBSI3aHHBIX C Pa3BUTHEM
XUMHHU U OOIIECTBA;

3HaTh MpaBWjia TOBEJACHUS B YPE3BbIUAMHBIX CHUTYyallUsAX, OIICHUBATH
KU3HCHHBIC CHUTYaIlMd C TOYKH 3peHHs Oe30macHOro oOpa3a >KHM3HH U
COXpaHEHHS 3JI0pPOBbS, OCO3HABAaTh OTBETCTBEHHOCTh OTHOIICHUS K
COOCTBEHHBIM IOCTYIIKAM;

OIICHUBATh DKOJOTMYECKUN PUCK B3aMMOOTHOIICHHI YE€JI0BEKA U MPHUPOJIbI,
dbopMUpPOBaTh DKOJOTMUYECKOE MBIIIJIEHHE, YMEHHE OIIEHHWBAaTh CBOIO
JESITEIbHOCTh U TOCTYNKH JPYTUX JIOJEH C TOYKU 3PEHHUSI COXPAHEHUS
OKpY’KaroIIel Cpeipl - rapaHTa KU3HHU U OJIaromoJIydus JoIed Ha 3emiie;
OIICHUBATH COLMAIBHYIO 3HAYMMOCTh PO ECCUii, CBA3aHHBIX C XUMHUECH.

MeTtanpeaMeTHbIe pe3yJbTAThI

PeryasituBubie YY/I:

CaMOCTOSITENIbHO OOHApyXUBaTh U (POPMYJIMPOBaTH y4eOHYIO MpoOseMy,
OTIpEEIIATH 1Ie)Ib yUeOHOU AESITebHOCTH, BEIOUPATh TEMY MPOEKTAa;
BBIIBUTaTh BEPCUU PEILICHUS MPOOJIEMbI, OCO3HABAaTh KOHEUHBIN pe3yJsbTar,
BbIOMpaTh W3 TMPEAJIOKEHHBIX M HCKAaThb CaMOCTOSITENBHO CpEICTBa
JOCTHKEHUS LIETH;

COCTaBJISITh (MHIMBHUYaJIbHO WU B TPYNIIE) MJIaH PELICHUS MPOOJIEMBI;
paboTag 1O IUIaHy, CBEpATb CBOM JEWCTBUS C LEIbIO U, TpH
HEO0OXOAMMOCTH, UCTIPABJIATH OIIMOKH CAaMOCTOSITENBHO;

B JIMAJIOTE€ C YUYUTEJIEM COBEPILIEHCTBOBATH CAMOCTOSITENHLHO BHIPAOOTAaHHBIE
KPUTEPUU OLICHKHU.

ITo3naBareabHbie YY/I:

aHaJIM3UpOBaTh, CpPAaBHMBATh, KiacCU(UUUPOBATh, 0000mAaTh (AKTHI U
SIBJICHUSI, BBISIBJISITH IPUYUHBI U CIIEACTBUS MTPOCTHIX SIBJICHUM;
OCYILECTBIISITh CPAaBHEHHUE, KIACCU(PUKALMIO, CAMOCTOATEIBHO BBIOMpAs
OCHOBAHMS U KPUTEPUH ISl YKa3aHHBIX JJOTUYECKHUX ONEpPaLnii;

CTPOUTH  JIOTHYECKOE  PACCYXKJEHHE, BKJIIOYAIOLIEE  yCTaHOBJICHHE
IIPUYMHHO-CJIEACTBEHHBIX CBA3EH;

CO3JaBaTh CXEMATHYECKHME MOJEIH C BBIAEICHUEM CYLIECTBEHHBIX
XapaKTePUCTHK O0BEKTa,



COCTaBJISITh TE3UCHI, PA3JIMYHBIC BUJBI TJIAHOB (MPOCTHIX, CIOKHBIX U T.I1.),
npeoOpa3oBbIBaTh MH(OpPMAIMIO M3 OJHOTO BHUJAa B Jpyrou (tabiuiy B
TEKCT U TIp.);

YMETh MPOW3BOJUTH MOWCK HH(POPMAIUHN, KPUTHUUECKH aHAIM3HPOBATH U
OIICHHBATH €€ JIOCTOBEPHOCTD;

NPOBOJUTh HAOMIOJCHUS, OMKMCHIBATh TPU3HAKKM W YCJIOBHS TEUCHHS
XUMHYECKUX PEAKIUH, BHITIOJTHEHHS] XUMUUYECKOTO JKCIIEPUMEHTA, BBIBOJIBI
Ha OCHOBE aHaJIM3a HAOIIOIEHUH 32 IKCIIEPUMEHTOM,;

OpraHU30BHIBATh WCCIEAOBAHNE C IEIIBIO TIPOBEPKH THUIIOTE3, YMETh JIEATh
YMO3aKIIIOUeHHsI (HHIYKTUBHOE U TI0 aHAJIOTUW) U BHIBOJIBI.

KommynukaTusubie YY1

CaMOCTOSTENIbHO OpPraHMW30BbIBATH y4E€OHOE B3aUMOJEWCTBUE B TpYMIE
(ompenensiTh OOIME IIeNH, TUTAHUPOBATH OOIIME CHOCOOBI PaboTHI,
pacripenensitb poiu, 3PGEKTUBHO COTPYAHUYATH U CIIOCOOCTBOBATH
MPOJYKTUBHOW KOONIEPALIHH;

B JMAJIOr€ TOYHO BBIPAXKaTh CBOM MBICIIH, YMETh BBIIBUHYTh apryMEHTHI U
KOHTPApryMEHThI, MPOSBIATH YBAXKHUTEIBHOE OTHOLIEHUE K JPYruM
y4aluMmcs;

OpUHUMATh pa3Hble TO3UIMM W MHEHHS, YMETh KOOPJUHUPOBATH
pa3iIMyHbIe MO3ULUU B COTPYJHUYECTBE IPU BHIPAOOTKE OOIIETO PEIICHUS;
pasnuyath B peuu coOeceHNKA: MHEHUE (TOUKY 3pEHUs), JOKA3aTeIbCTBO
(aprymeHTsl), GakThl (TUIIOTE3bI, AKCUOMBI, TECOPHUN);

YUNATHCSI KPUTHYHO OTHOCHUTBCS K CBOEMY MHEHHIO, C JIOCTOMHCTBOM
MPU3HABATh OLIMOOYHOCTh CBOETO MHEHUS U KOPPEKTHUPOBATH €T0;
O0TOOpa)kaTh B pEUYM COAEPKAHUE COBEPUIAEMBIX IEUCTBHI, Kak B (hopme
IPOMKOM COIMAIM3UPOBAHHON PEYH, TaK U B JopMe BHYTPEHHEHN peun;
YMETh OCYILECTBIISATh B3aUMHbBI KOHTPOJIb U OKA3bIBaTh B COTPYJHUYECTBE
HEOOXOJIUMYIO B3aUMOIIOMOIIIb.

IIpeameTHbIE pe3ybTATHI:
Obyuarowuiics Hay4umcsi.

MPUMEHSTH OCHOBHBIE METO/IbI O3HAHMSI XMMUYECKON HAyKW: HAOI0IeHNE,
CpaBHEHHE, SKCIIEPUMEHT, U3MEPEHUE;
MOHUMATh CMBICJI XUMHUYECKUX TEPMUHOB;
paznuyaTh XMMUYECKHE W (PU3MYECKHE SIBJIICHUS, HA3bIBaTh MPHU3HAKU U
YCJIOBUS IPOTEKAHUS XUMUYECKUX PEAKIINN;
OTIPEJIEIISITH POJIb PA3JIMYHBIX BEIIECTB B MPUPO/JIE, OOBICHATH POJIb BEIIECTB
B UX KPYTOBOPOTE;
MoJy4aTh, COOMpaTh ra3000pa3HbIe BEECTBA, PACcIO3HABATH UX;
XapaKTepu30BaTh CBOMCTBA TBEPHABIX, JKUJKUX, Ta3000pa3HBIX BEIIECTB,
BBIJICTISISL UX CYIIECTBEHHBIC MPU3HAKHY;
pasnnyaTh OMacHbIEe U O€30MacHbIC BEIIECTBA;
pa3nvaTh OCHOBHBIE XUMHUYECKHUE MPOIIECCHI;
pacKpbIBaTh CMBICH  TOHATHS  «PacTBOpP», TOTOBUTh PACTBOPHI C
ONPEAEIEHHON MAaCCOBOM J10JIE paCTBOPEHHOTO BEIIECTBA;
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NPUBOJUTH TPUMEPHl XUMHUYECKUX IPOLECCOB B MPHUPOJAE, HAXOIUTh X
oOIIHe MPU3HAKA H  Pa3Indus;

UCTIONIb30BaTh XUMHUECKHEC 3HAHUS B OBITY: OOBSICHITH 3HAUCHHE BEIIIECTB B
KU3HU U XO3IHCTBE YETIOBEKA, OOBSICHITh MUP C TOUKH 3PEHUST XUMHUU;
NPOBOJNTh XHMHYECKHE OIBITBI M OKCIEPUMEHTHI, OOBACHATH WX
PE3YIbTaTHI;

OLICHWBAaTh TIOBEJICHWE UEJIOBEKa C TOYKH 3pPEHUS XUMHUYECKOU
0e30ITacCHOCTH;

rpaMOTHO 00pamaThCs ¢ BEMIECTBAMH B TOBCETHEBHOM JKU3HU;
MIOJIb30BAThCSL  J1a0OPATOPHBIM OOOPYAOBAaHUEM H IOCYAOH, COOIIOAATh
npaBuia 0e30MacHOi pabOThI MPU MPOBEIEHUN ONBITOB;

OOBSACHATH MHP C TOYKH 3PCHUS XUMUH;

dbopMHpOBaTh MPEACTABICHHS O Oy IyIIeM MpodheCcCHOHAITBHOM BBIOOPE.

06_)/’461}01/[41466‘}1 noJyyant 603MONCHOCMb HAYHUMbCA.!

OOBEKTHBHO OIICHWBATh WH(GOPMAIMIO O BEMIECTBAX U XUMHYECKUX
mporeccax, KPUTHYECKH OTHOCHTBCS K TICEBJOHAYYHOW WH(MOpMAIUH,
HEJIOOPOCOBECTHOM peKaMe, KacarolIehcs WCIOJIb30BAHUS Pa3IMUHBIX
BEIICCTB;

OCO3HaBaTh 3HAYCHHWE TEOPETHMYCCKUX 3HAHUM JUI  MPaAKTHICCKOU
JIeSITeIbHOCTH YEJIOBEKA;

HCIIOJIB30BaTh MPH MpoBeAeHNHU dKcrepuMenTa nHCTpyMeHTsl KT (doto u
BHJICOKAMEPy) JJId 3amucd W 00padoTku uWHOOpPMAlMHM, TOTOBUTH
HeOOJIBIINE MPE3CHTAIIUA U BUACOPOIUKH IO pe3yJibTaraM HaOIIOJACHUN H
OIILITOB;

MOJEIUPOBaTh OOBEKTHI M OTACIBHBIC TPOIECCHl PEATBLHOTO MHpa C
WCITOJIb30BAaHUEM BUPTYATBHBIX JTJAOOPATOPHIA;

BBITIOJIHATh ~ TIpaBWja OE€30MacHOTO TOBEICHHUS C  BEHIECTBAMHU B
MMOBCEHEBHOM JKU3HMU;

OCO3HaBaTh  HEOOXOJAMMOCTh  COOJIOJNEHHMS  MPAaBUI  AKOJOTHMYECKU
0e30MacHOro MOBEJICHUS B OKPY>KarOIIEl NPUPOTHOM CPeE;

MOHUMATh CMBICI M  HEOOXOJMMOCTh  COOJIIOJCHHUS  IPEANUCAHUM,
IpeyiaraéMbIX B HHCTPYKIMSAX 110 HCIOJB30BAHUIO JICKAPCTB, CPEJICTB
OBITOBOM XHMHUH.

Conep:xanue yueOHOro nmpeamMera, Kypca

BBenenue.

Beenenue. Llenu u 3agaun kypca. MecTo XMMHUH B )KU3HH YeloBeka. VHTepecHbIe
dakTel, oTkpbITHI. ['amepes Benmkux XuMuKOB. I[Ipodeccuu, cBs3aHHBIE C
xumuen. 0O030p mnpodeccuid, TpeOyIOIUX 3HAHUS XUMHUU: MEIULUHCKUE
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pabOTHUKH, BeTEpUHApPHI, JTaOOpaHTHI, (apMareBThI, MPOBU30PHI, ATPOHOMBEI,
OBOIIICBO/IbI, IIBETOBOJBI, MHXKEHEPHl — TEXHOJOTU, OMOXUMHUKH, BHUPYCOJIOTH,
KPUMHUHAJIUCTHI, TCOXUMUKH, IKOJIOTH U T.1.

IKCKypcuu:

OHJIalH-PKCKYPCHSI B MPAKTUYECKYIO XUMHUIO IPEBHOCTH.

DKCKypCus B allTEKy.

Paznen 1. kcnepuMeHTANbHBIE OCHOBBI XMMHH.

Metonpl mo3Hanus xumuu. HaOmiogenue. OxcnepumeHT. MojenupoBaHue.
N3mepenue. [IpaBuna 6e3onacHoil pabOThl B KAOMHETE XUMHH, U3yUYEHUE MPABUI
TEXHUKU O€30MacHOCTH Tpu pabore B  J1a0OpaTOpuM, HCIOIb30BAHUE
MIPOTHUBOMOXKAPHBIX CPEACTB 3allUTHI, OKa3aHusA NepBoM mnomomu. [Ipocreiimee
o0opyZ0oBaHUE B XUMUYECKON mabopatopuu. HarpeBarenbHble TPHOOPHI.
3HAKOMCTBO C MpaBWJIaMHM TIOJIb30BaHMSI HArpeBaTeNbHBIX MPUOOPOB: IUIUTKH,
CIIUPTOBKH, BOAsSHOM OaHu. (OcCOOEHHOCTH CTpOoeHUs IUIaMeHu. BemiecTsa.
[Ipuembl 1 Th oOpamenus ¢ BemectBamMu. OCHOBHBIE MPUEMBI JTAOOPATOPHBIX
paboT: M3MENIbUCHHE, PACTBOPECHHE, HArpeBaHUE, BbIMIAPUBAHUE. XHUMHYECKUE
aBieHus. [Ipu3HaKku U yCaoBUS MPOTEKaHUS XUMUUYECKUX PEAKIIUA.
IKcnepumeHmanvhvie pabomol:

N3Mepenusa B XUMHM: ONIPEAECTICHUE MACChl HA PHIYAKHBIX BECAX, INIOTHOCTH
JKHUJIKOCTEW, TEMIIEPATYPHL.

3HAKOMCTBO C MPOCTEHIIINM 000PYAOBAaHUEM B XMMUYECKOM J1aDOpaTOPHH.
Harpesarenbnbie npubopsl. OCOOEHHOCTU CTPOCHUS IJIAMEHU
Bemectna. [Ipuemsr u Th oGpartiienus ¢ BemecTBamu.

OcHOBHBIE TPUEMBI JIAOOPATOPHBIX PadOT: U3METBUYCHHE, PACTBOPECHHUE,
HarpeBaHUe, BbIIIAPUBAHMUE.

N3ydeHue npu3HaKOB M YCJIOBUN MPOTEKAHUS XUMUYECKUX PEaKIUn
Pa3nen 2. ’Ku3HeHHO HE00X0AUMBIE BeleCTBA.
Kucnopoa. CriocoObI mojydeHus 1 U3y4eHUsI CBOMCTB KHciIopoaa. KauecTBeHHas

peakuus Ha kucjopoa. OOpa3oBaHHe KUCIOPOJa PaCTEHUSIMH TIPU (POTOCUHTESE.
Bona — pactBoputens. dusnyeckrue, XUMHUYECKUE U OMOJIOTMYECKUE CBOMCTBA
BOJbl. [IpuUroTtoBiieHHME pacTBOPOB B XUMHUYECKOW JlabopaTopuu U B OBITY.
CniocoOb1 06e33apakuBaHusi BoJbl. [I[pOMBITIIEHHBIE CIOCOOBI OYMCTKA CTOYHBIX
BOJI ¥ HA BOI03a00PHBIX COOPYKEHUSIX. Y TJIEKUCIBIN ra3. CriocoObl MOTydeHue u
M3y4YE€HUE CBOWCTB YIJIEKUCIIOro raza. KauecTBeHHas peakuus Ha yrJIeKUCIbIN ras.
Bo3nyx, ero cocraB. Muxkpoduopa Bo3ayxa. IloBapennas conb. CrocoOb
OUYMCTKH 3arpsS3HEHHON MOBApPEHHOU coyii OT npumeceid. [Ipuemsl dhunbTpoBanus,
BBIMAPUBAHUSA W KPUCTALIA3ALINU. Metoauka BbIpAIIMBAHUS KPUCTAJIIOB.
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HacellmeHnnsle 1 nepechleHHble pacTBOPLL. [IpuroToBineHne BOAHBIX pacTBOPOB
MEJHOTO KYIIOpOcCa, XJIOpHUJa HATpHs, Caxapo3bl JUI BBIPALIMBAHUSA KPUCTAJUIOB.
[losydeHne OKpAIIEHHBIX KPHUCTAUIOB COJM C MCHOJB30BAHMEM IMILEBBIX
KpacuTesneil. BelpamyBaHue KpUCTaUIOB MEAHOTO KyIIOpOCa U3 BOAHO-CIIMPTOBBIX
pPacTBOpPOB.

DKcnepumenmanvHole pabomoi:

[Tomyyenue u n3ydyeHue CBOMCTB Kuciaopoaa. KauecTBeHHas peakius Ha KUCI0pO/
OO0pazoBaHue KUCIOPOIa PACTCHUSIMU TTPU (POTOCHHTE3E

[TpuroroBneHne pacTBOPOB B XUMUUECKON 1a00paTopuu U B ObITY

[Tonyuenune yrnekucioro rasa. KauecrBeHHas peakuys Ha YIJIEKACIIBIN a3
CaHuTapHO-MHUKPOOHOJIOTHIYECKOE UCCIIEIOBAaHIE BO3/IyXa B IIKOJIE

OurcTKa 3arpsI3HEHHON TOBAPEHHOW COJIM OT IPUMECEH

Kpucrammnueckas pagyra u3 KpUCTauIOB Pa3HBIX COJIEH

Paszpnen 3. TOII — 10. Bcem n3BecTHBIE BeliecTBa.

[TpocTeie BemiecTBa — METaJUIbl, HEMETAJIbl, (PU3MUECKHE CBOMICTBA MPOCTHIX

BEILIECTB: arperaTHOe COCTOSIHUE, LIBET, 3allaX, TEMIIEPATYPhI IJIABIICHUS, KATICHUS,
pPacTBOPUMOCTD, TEILUIONPOBOJHOCTD, JJIEKTPOIIPOBOAHOCTb. MeToauKa OYMCTKHU
IOBEJIUPHBIX ~ M3JEIMil, cTapeix MoHeT. Kak  mocepeOpuTh  MOHETY.
Kpucranmnuueckas u mactudeckass cepa. Kpaxman. Ilonydyenue kpaxmana B
JIOMAIIHUX YCIIOBUSAX. ﬁon, BO3rOHKA Moja. AITEYHBIM MOJ M €ro CBOMCTBA.
[Touemy Hoa HAIO EpKaTh B IUIOTHO 3aKynopeHHOM ckiisiHke. Cona. HeBuaumbie
YepHWJIa U3 pacTBopa coipl. lMcmosb3oBaHuE COABI B OTHETYIIMTENE, IMPUHLMII
pabothl orHeTymuTens. [lepMaHraHat Kanausi, MApraHIIOBOKUCIIBIM KaJlui, OH Ke
— «mapranioBkay. HeoOwrunbie cBOlicTBa MapraHIloBku. Kakyto omacHOCTh MOXKET
MPEJICTABIATh MAPTaHIIOBKA.

[lepexucy BOmOpOAa, €€ CBOMCTBA. YCJIOBUS XPAHEHUsS NEPOKCHUAA BOJOpOAA.
HetictBue ¢depMeHTa KaTaja3bl B OelKe Ha MNEPOKCHJ Boaopoaa. Men wiu
kapOoHat kanbuus. JKectkas Boma. CrnocoObl ynalieHHsi HaKuINA B YalHHKE.
OnbITh ¢ YKCyCHOM KucnoToi. CTONOBBIN YKCYC U YKCycHas scceHus. CBoNCTBa
YKCYCHOM KHCJIOTHI U €€ (U3HOJOTUYECKOE BO3JCHCTBHE. YKCYC M YKCyCHas
kucaoTa. IIpurorosieHue ykcyca U3 yKCyCHOU KUCIIOTHI.

DKcnepumenmanvHvle pabomol:

Onurcanune GU3NISCKUX CBOMCTB MeTAIIOB. UHCTKA M3ACIHN B3 cepedpa, 30J10Ta
Onucanue cBOMCTB HeMeTaIoB. CMOJIa Ha XBOMHBIX JIEPEBBIX
3aHUMAaTEeIIbHBIC OTBITHI C CEPOU
N3yuenne HeHbIOTOHOBCKOM KUAKOCTH
HNonxpaxmaibHas peakiys ¢ Pa3IMuHbIMY IPOLYKTaAMU
HeBuaumele yepamnna. CekpeTsl TAWHOMUCH
XUMHUYECKUHN XaMEJIEOH
JeiicTBue pepMeHTa Katanasbl Oeska Ha MePOKCH]T BOAOPOIa
8



VY najieHne HaKWUII B YailHUKE
[IpurotoByiieHre yKkcyca U3 YKCyCHOM KHUCIIOTBI
VY nanseM pKaBuuHYy.

Pa3nea 4. IlonBenenue NToros.
3amnuTa IpoeKTOB, MOABEICHUE UTOTOB N3YUYEHHUS Kypca.

TemaTnueckoe
IVIAHUPOBAHUE

qaCoOB

Tema ypoka. Koiuu.

Jara

BBenenue. 2 yaca

IJIaH

dakt

[enn n 3agaum kypca. MeCTO XMMHHM B dKU3HU YEIIOBEKA. 1
DKCKYpCHs B MPAKTUYECKYHO XUMUIO APEBHOCTH No 1.

[Ipodeccuu, cBsi3aHHbIC C XUMHEH. 1

Pazges 1. JxcnepuMeHTAIbHbIC OCHOBBI XUMHH. 7 4aCcOB

Meroabl NO3HAHUS XUMUHU. JKCIEpUMEHTaNIbHAs padoTa 1
Nel. «/3mepeHns B XUMUU: ONPEICIICHUE MACChHI Ha
PBIYQKHBIX BECAX, MJIOTHOCTH KUAKOCTEH, TEMIIEPaTyPhD».

OkcnepuMeHTalbHas pabota No2. «3HaKOMCTBO C 1
MPOCTEUILIMM 000PYTOBAHUEM B XUMUYECKOMN
nabopatopumn». [IpaBuna padbotel u Th npu pabore B
naboparopun. Oka3aHue NepBOM MOMOUIH.

OkcnepuMmeHTasbHast pabota Ne 3. «HarpeBarenbHbie 1
pruOopbl. OCOOEHHOCTH CTpOCHUS TIaMeHn». OKa3aHue
[IEPBON TOMOUIY.

OkcrnepuMeHTanbHas padora Ne 4. «BemectBa. [Ipuemsr u 1
Tb o6pamienus ¢ BemecrBaMu». OkazaHue nepBoi
TTOMOIITH.

OkcnepuMeHTabHas pabota Ne 5. «OcHOBHBIE TPUEMBI 1
1a00paTOPHBIX PaboT: U3METBUYCHHE, PACTBOPEHHUE,
HarpeBaHUe, BHIMTAPUBAHKEC)

XUMUYECKHE SIBICHUS U XUMHUYECKUE PEaKIUU. 1
OkcnepuMeHTalIbHast pabota Ne 6. «3yyeHue npusHakoB
Y YCJIOBUH MIPOTEKAHUS XUMUYECKUX PEAKITUN

OmnnaiiH —TecTupoBaHUE MO TeMe « IKCHepUMEHTalbHbIe (1
OCHOBBI XUMHH.)»

Pa3gea 2. ) Ku3zHeHHO HeoOXxoauMbIe BemiecTBa. 11 yacos

10

Kucnopona. Oxcnepumenrtanshas padora Ne 7 «Ilomydenue 1
Y U3y4YEHHUE CBOMCTB KUCI0poaa. KauecTBeHHas peakuus
Ha KUCJIOPOa»




11

DkcrniepuMeHTanbHas padora Ne 8 «buonornueckuit
skcriepuMenT. OOpa3zoBaHuE KUCIOPOa PACTEHUSIMH MPU
dboTocuHTE3EH

12

Bopna — pactBoputens. DkcniepuMeHTalbHast padota Ne 9
«[IpuroroBieHue pacTBOPOB B XMMHUYECKOH J1aO0OpaTOpHH
U B OBITY»

Munu-npoektupoBanue «Hanutky 1u1s 3M10pOBbs»

13

[IpakTrueckas pabota

«Ouncrtka BOJbI U BO3yXa OT TBECPABIX HACTHUIL»

14 | Dxckypcust HA BOJ03a00pHBIE COOPYKEHUS Cela.

15 | Dkckypcus B miaBaTenbHbId OacceiiH «O3HaKOMIIEHUE C
paboTOo# XJIOPATOPHON YCTAHOBKH TSl 00€33apa’KUBaAHUS
BOJIBL. )

16 | Yruekucnblit ra3. JkcnepuMeHTaibHas padora Ne 10
«Ilonyuenue yraekucioro raza. KauecrBeHHas peaxius
Ha YTJICKUCIBIN ra3

17 [[IpakTueckas padbota

«O4nCcTKa BOABI OT pACTBOPUMBIX TPUMECEMN.

18

OkcnepumeHTasbHast pabora Ne 11 «CanurapHo-
MUKpPOOHOJIOTHYECKOE HCCIIETOBAHUE BO3/1yXa B IIKOJIE)

19

[ToBapenHas coiib. DKcriepuMeHTanbHas padorta Ne 12
«O4uncTKa 3arpsI3HEHHON TOBAPEHHOM COJIM OT MIPUMECEIN.

20

Kpucrammmzanus. DxcnepumenTanbHas padota No 13
«Kpucramnmueckas pagyra». NHauBuayanbHble IPOEKTHI
yuamuxcs «Moi 4yzio - KpucTaun

21

[IpocTeie BemecTBa — METAILIBI.  DKCHEPUMEHTAbHAS
pabota Ne 14 «Onucanune pu3nuecKux CBONCTB METAJUIOB.
UucTka uznenuit u3 cepedpa, 30J10Ta»

22

IIpocTbie BelecTBa — HEMETAJIbI. JKCIIEpUMEHTAJIbHAS
pabota Ne 15 «Onucanne cBoiicTB HemeTauioB. CMoJja Ha
XBOMHBIX JIEPEBBAX. 3AHUMATEIIBHBIE ONBITHI C CEPOIN»

23

Kpaxmain. DxcniepumentansHas padota Ne 16 «3yuenue
HeHb10TOHOBCKON JKUIKOCTH))

24

AnTeuyHbIi WO KaK MHIUKATOP. DKCIIEpUMEHTaIbHas
paborta Ne 17 ((ﬂOHKanMaﬂBHaﬁ peaxkuus ¢ pa3InYHbIMU
POAYKTaAMID)

Munu-npoektsl «CoziepaHue oa B MPOAyKTax
ITATAHUS

25

Copna. DxcniepuMmeHTanbHas padota Ne 18 «HeBuanmsie
YepHUIa»

NuauBuyanbable padboThl yuammuxcs «Cekper Moei
TalHOITHUCH

10

Paznea 3. TOII — 10. Bcem u3BecTHBIE BeniecTBa. 12 yacosB




26

Cexpert orHerymurensa. Berpeda ¢ npencraBurenem
MoKapHoM 4yactu 1. Urpum. Yyactue B KOHKypce
TBOpUeckux padot «lloxxapHas 6€30macHOCTH Ia3aMHu
JeTen»

28

ITepmanranat xkanus. HeoObr4yHbie CBOMCTBA MapraHIIOBKH.
OkcnepumeHTanbHas padota Ne 19 «Xumunueckunii
XaMeJICOH)»

28

[lepexucs Bomopoaa. JkcnepuMeHTanbHas padota Ne 20
«/[lelicTBue GpepmenTa KaTanas3bl OeKa Ha MEPOKCU
BOZAOPOJA»

29

Men unu kapOoHaT Kayiblus. JlomanrHss
aKcrepuMeHTalibHas padora Ne 21 «Y ganeHue HaKUIU B
YallHUKE»

30

YKCcycHas KHCIIOTa. DKCIEepUMeHTanbHas pabora Ne 22
«IIpuroroBieHne ykcyca u3 yKCyCHOU KUCIOTBD»

31

P>xaBunHa. JloMainHssa SKciepuMeHTaibHas padora Ne 23
«Y najsieM p>KaBuUuHy»

32

Omnunaitl — onuMnuana « XuMUK - SPYJIUT»

Paznen 4. PaGora Hag nmpoekToM (2 yaca)

33

3amuTa npoeKkToB. [IpruMepHBbIE TEMBI TPOEKTOB: «XUMUS
B OrHeTymurene», «llnporexuuyeckas Xumus u
0e3onmacHOCTh», «MuKpodIopa Bo3AyXa IMKOJbHBIX
ITOMEIECHNI», «XMMHS B allTEUKE: JEKAPCTBA U 3J0POBBEN

34

HOI[BeI[GHI/IC HUTOI'OB.

CnMcoK UCTOYHUKOB

* Kykymkun FO.H. «Xumus Bokpyr Hac», M. Beicias mkona, 2018 r.
* Ky3nenoB B.1. «Xumust Ha nopore HOBOTO THICAYETETUS», « XUMHUS B IIKOJIE)»

Ne 1, 2017.

* IOnun A.M. u npyrue. «Xumus aiist Bacy». M. «Xumus 2002.
» AnmukOepoBa JL.IO. 3anumarensHas xumust. Knura asis yqamumxcs, yuutenen u
poauteneii. M.: ACT-IIPECC, 2017 r.Crenun b.Jl., Anuak6eposa JIIO.

«Kuwura mo
e u1s1 foMarHero uyreHus» M. Xumus. 1994.
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* « DHIUKIIONEIMYECKUH ciaoBaph I0oHOro XxumMmmuka» M. «Ilenarorukay, 2002.

* «Mup xumuu. 3aHUMaTeNbHbIE pacckasbl 0 xumuu.» Coct. FO.N.CMupHOB.
CIIO.: «MuM-Dxkcnpeccy, 1995.

*l'ony6 I'.b., Ilepenviruna E.A., YypakoBa O.B. OcHOBbI NpOEKTHOMN
JESATEIbHOCTH IIKOJbHUKA: METOJUYECKOe IOCOOMe M0 MpernolaBaHuio
Kypca (C UCTIOIb30BaHUEM TETpajiel Ha neyaTHoil ocHoBe)/ [loa penakiuei
npodeccopa E.f.Korana. - Camapa: U3narenbctBo «YueOHas auTeparypay,
N3natensckuii nom «Pegopo». 2006. — 224 c.

» Buptyanenas nad6oparopwusi. http://school-collection.edu.ru/
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