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Conep:xanue Kypca BHEYPOUHOI 1eSITeJIbHOCTH

5-9 KJIACC
IMepBoHavabLHBbIE XHMHYECKHE MOHATHS (6 4acoB)

XuMus — BaXkHast 00JIACTh €CTECTBO3HAHUS U MPAKTUUECKOM AEATEIbHOCTH YesioBeka. Poib xumMuu
B JKM3HHU YelloBeKa. XUMHS B cucTreMe HayK. lloHATHE O TEOpeTHMYeCKMX M SMIUPUYECKHUX METO/ax
MIO3HAHUS B €CTECTBEHHBbIX Haykax. lIpencraBiieHHs 0 HaydHOM IMO3HAHMM HA SMIIMPUYECKOM YpPOBHE:
HaAOJIO/IEHUE, W3MEpPEHHe, IKCIEPUMEHT, MOJEIUPOBAHHUE, BBIUMCICHHE, HA TEOPETUYECKOM YpPOBHE:
HayyHble (haKThl, MpobemMa, TunoTe3a, Teopus, 3aKkoH. Mcrounuku xumuueckor nupopmanuu. [lonarue o
MeToJax paboThl ¢ XUMHYECKMMH BemiecTBamMu. O0OpyaoBaHHE HIKOJIBHON XUMHUYECKOW J1a0opaTOpHUH.
[IpaBuna 6e3onmacHoro oOpallieHus ¢ BEIECTBAMU U JIaOOpaTOPHBIM 000pY10BaHUEM.

Uucteie BemiectBa U cMecd. [loHSTHE O TOMOTEHHBIX M TeTEepPOreHHbIX cMmecsiX. CrnocoObl
paznenenus cMmeceil. OuncTKa BEIIeCTB.

BemecrBa n xumnueckue peakuuu. IIpocteie n cinokHble BeniecTBa. MeTauibl 1 HEMETAIUIBL.
BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOCHHS.

Xumuyeckas Qopmysna. BaneHTHOCTP aTOMOB XUMHYECKHX D3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocrasa BeniecTB. OTHOcHTENIbHAs aTOMHasA Macca. OTHOCUTENIbHASI MOJIEKYIIsIpHas Macca. MaccoBas 10Jis
XUMHYECKOTO 3JIEMEHTa B COSAWHCHHMH. HaxokneHue mpocreidmeid ¢GopMyibl BemiecTBa IO
MacCOBBIM JI0JISIM DJIEMEHTOB.

KomnyectBo BemectBa. MosmsipHast macca. Pacuérel mo QopMmynaM XUMHYECKHUX COCTUHEHUH.
MomnbHast A0 XUMHUYECKOTO 2JIEMEHTa B coeinHeHnU. Haxoxkaenue npocreiineit GpopMyIbl BE1eCcTBa 1Mo
MOJIBHBIM JIOJISIM 2JIEMEHTOB.

dusnyueckre 1 XUMHUYECKUE SIBJICHUS. XUMUYECKask peakius U € Mpu3HaKu. Y CIIOBUS MPOTEKAHUS
XUMHYECKHUX peakiuii. 3aKOH COXpaHEHUsI MaCChl BEIIECTB. XUMUUYECKUE YpaBHEHHsI. THUITBI XUMHUECKUX
peaxiuil (CoeIMHEHNs, pa3ioKeHUs, 3aMeleHns], 00OMeHa). Pacu€Tpl Mo XUMHUYECKUM YPaBHEHUSIM.

Buiuucnenus (c ucnonvioeanuem sadanuii BITP u OI'3?):

— MacCOBOH JIOJIM XUMUYECKOI0 3JIEMEHTA 10 (OopMyJie COETUHEHNUS;

— npocreiiiel (opMysIbl BEECTBA IO MaCCOBBIM HIIU MOJIBHBIM JIOJISIM DJIEMEHTOB;

— KOJIMYECTBA BEILIECTBA, MacChl 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCCE PEAreHTOB UIIU
MPOJIYKTOB Peakiuu (10 YpaBHEHUSIM XUMHYECKOU PEaAKIIIH ).

Ilpakmuueckue padbomor:

1. 3HaKOMCTBO ¢ XMMHUYECKOW MOCYAOW, C TMpaBUIaMU pa0bOTHI B JIa0OpaTOpUU U TpUEMaMu
oOpareHus ¢ 1abopaTOpHBIM 000pyAOBaHUEM, IUPPOBBIMU JATUNKAMHU 000pYAOBaHUS MEHTPOB «Todka
pocTay.

2. OmpeyiesieHrEe YUCTHIX BEIIECTB U CMECEH.

3. IlpoBenieHre OUUCTKU BOBI OT pACTBOPUMBIX MPHUMECEH.

4. N3MepeHue TeMIeparypbl KUIIEHUs BOJBI C IIOMOIIBIO JJAOOPAaTOPHOIO TEPMOMETPA U AaTUUKA
TEMIIEpaTypBbI.

5. Nzyuenne Gpu3ndeckux CBOWCTB METAILIOB.
Tema 2. BaskHeiilline npeIcTaBUTEeIM HEOPraHUYeCKUX BemiecTs (7 4acoB)

[IpencraBnenus o razax. 3akoH ABoranpo. MomsipHblii 00b¢M ra3oB. OTHOCHUTEIbHAS TJIOTHOCTh
razoB. OrnpejeneHne OTHOCUTEIHHOM MOJEKYISIPHOW MacChl Ta3000pa3HOrO BEIIECTBA 1O W3BECTHOM
OTHOCHUTEINIbHOM MI0THOCTH. OOBEMHBIE OTHOIIEHHUS Ta30B MPU XUMUYECKUX PEAKIUIX.

TermnoBoit  3¢p¢dekT XUMHUECKOW  peaklUud, TEPMOXMMHUYECKHME YpaBHEHHs, JK30- U
SHJIOTEPMHUUYECKHUE PEAKIUU.

PactBopbl. HachllieHHBIE M HEHACBIILIEHHBIE pPAacTBOPHL. PacTBOpMMOCTH BELIECTB B BOJIE.
@DakTopbl, BAUSIOMME HA PACTBOPUMOCTh TBEPABIX M ra3o00pa3HbIX BeniecTB. CrocoObl BhIpaKEHUS



KOHIIEHTPAIlUX PaCTBOPOB: MAacCOBasi J0JIsl pACTBOPEHHOI'O BEILIECTBA, MOJIAPHAsE KOHLIEHTPALIMSL.
Knaccudukanms nHeoprannueckux coenurernii. Oxcuapl. Kucnotsl. OcHoBanus. Conu (cpenHue,
KHCIJIBIE, OCHOBHBIE, JIBOWHBIC). MeXIyHapoaHas HOMEHKIATypa HEOPraHMYECKHX COCAMHEHUH.
TpuBuanbHble Ha3BaHWUS OCHOBHBIX KJIACCOB HEOPTAHMUYECKUX coeAMHEHUN. DU3nUecKue U XapakTepHbIe
XAMHYECKHE CBOMCTBA. [1oilydeHre OCHOBHBIX KJIACCOB HEOPTAaHUYECKUX COCITMHEHUMN.
['eHeTr4ecKas CBSA3b MEKY KJIaCCaMU HEOPTaHUYECKUX COCTUHEHUM.
Botuucnenusa (c ucnonvzosanuem zaoanuit BIIP u OI'9):
— 00bEMa, KOJTMYECTBA BEIIECTBA I'a3a M0 HM3BECTHOMY €TI0 KOJIMYECTBY BEIECTBA U 00BEMY;
— 00BEMOB T'a30B M0 YPABHEHUIO XUMUYECKOMN peaKiinu;
— [0 YpaBHEHUSM XMUMHUYECKON pEakKIMu: KOJMYECTBA BEIIECTBA, 00BhEMA, MACCHI IO
M3BECTHOMY KOJIMYECTBY BEIIECTBA, 00BEMY, MACCE PEAreHTOB WIIM MPOJTYKTOB PEAKIIHH;
— C UCIIOJIb30BAHUEM ITOHSATHS «MacCOBast J0JIsl BEIIECTBA B PACTBOPEY;
— C UCITOJIb30BAHUEM TTOHATHUS «MOJISIPHAS KOHIICHTPALIHMS PAaCTBOPEHHOTO BEIIECTBAY,
— C HCITOJIb30BaHUEM TPaUKOB PACTBOPUMOCTH JJIsI PACYETOB PACTBOPUMOCTH BEIICCTB.
Ilpakmuueckue pabomul:
Omnpenenenue cocTaBa BO3ayXa.
Omnpenenenue TerioBoro 3¢ dexTa pacCTBOPSHUS BEIIECTB B BOIC.
N3yuenne 3K30TepMUYECKUX PEAKIIHIA.
W3ydeHnue s3HI0TEpPMUUECKIX PEAKLIU.
N3ydeHue 3aBUCUMOCTH PACTBOPUMOCTH BEILIECTBA OT TEMIIEPATYPHI.

ook wnhE

Habntoienue 3a pocToM KpUCTAILIOB.
Tema 3. [lepuoauuecknii 3axon u [lepuoanyeckas cucreMa XuMHYECKHUX 3JIEMEHTOB

. U. MenaeneeBa. CTpoeHue aToMOB. XUMHYECKasi CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkuuu (4 yaca)

[Iepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux simeMeHToB J[. M. Menneneesa.
CtpoeHre aToMOB. DIEKTPOHHAs OpOUTa b. DHEPreTHYECKUe YPOBHH M TOAYPOBHH aroma; s-, p-, d-
opOuTanu. DNEKTPOHHbIE KOHQUIypaluu M 3JEKTpoHHO-rpaduueckue ¢opmyinbsl aromoB. CTpoeHue
JJIEKTPOHHBIX 000I04eK aTOMOB TepBbIX 20 XUMHUYECKHMX 3JeMEHTOB [leproamueckoil CHCTEMBI
J. . MeHnneneeBa: pacnpeneneHie 3JIEKTPOHOB [0 JHEPreTUYECKMM  YPOBHSM, IOAYPOBHSAM
U opbuTansiM. 3aKOHOMEPHOCTH WM3MEHEHHUs pajnyca aTOMOB XMMHYECKHX 3JIEMEHTOB, METaNIMYECKUX
U HEMETAUIMYECKHUX CBOWCTB IO TpynmamM M nepuoaaM. l3MeHeHue KUCIOTHO-OCHOBHBIX CBOWCTB
COEIMHEHUI XMMUYECKUX IEMEHTOB B IEPUOJIaX U IPyMIax.
ONEeKTPOOTPULATEIBHOCTh XUMUYECKUX DJIEMEHTOB. XMMUYECKas CBSI3b U €€ BUJIbl: KOBAJIEHTHAs
NoJIIipHasi CBSI3b, KOBAJIEHTHAs HEMOJIApHAas CBsI3b, MOHHAs CBs3b. MeXxaHu3Mbl 00pa3oBaHuUs
KOBAaJEHTHOM M HMOHHOM CBS3U. OJIEKTPOHHbIE U CTPYKTYpHble (OpMysbl BemiecTB. THIIbI
KPUCTAITMYECKHUX PEUICTOK: MOHHAs!, aTOMHasi, MOJIEKYJISIpHAs U UX XapaKTEPUCTHKHU.
Ilpakmuueckue padomui:
1. MopnenupoBaHue CTPOCHHS MOJIEKYJ TPU IOMOIIM PUCYHKOB, MOJENEH, AJIEKTPOHHBIXH CTPYKTYPHBIX
dbopmyL.
2. Omnpexnenenne TeMIepaTyphl TUIABIICHHUS BEIIECTB C PA3HBIMU THUTIAMH KPHCTAJUTHIECKUXPEIIETOK.
3. OmpeneneHue KUCIOTHOCTH TOYBBI.



IInanupyemble pe3yabTaThl 0CBOCHHS KYPCa BHEYPOUYHOM 1eSITeIbHOCTH

3aHATHS B paMKax HporpaMMbl HaIIPaBJICHBI Ha obecrieyenne I[OCTI/I)KCHI/Iﬁ MIKOJIbHUKaMU
JIMYHOCTHBIX, MCTAIMTPCAMETHLIX U IPCIMCTHBIX O6pa3OBaT€JIBHLIX PE3YyJIbTATOB.

JIMYHOCTHBIE pe3yJabTaThbl

JIn4HOCTHBIE Pe3yAbTaThl OCBOCHHS IPOrPaMMbl BHEYPOUHOU AESITENbHOCTH TIOCTUTAIOTCS B XOJI€
oOydeHHs XMMHUHU B €IMHCTBE Y4eOHOM W BOCHHUTATEIbHOW MAEATEIBHOCTH IIKOIbl. OHU OTpakaroT
TOTOBHOCTh OOy4YalolIUXCsi PYKOBOJACTBOBATHCS CHUCTEMOM TO3UTHBHBIX IIEHHOCTHBIX OpHUEHTAIUI
Y pacUIMPEHUE OIbITa JEATEIBHOCTH Ha €€ OCHOBE.

B cgpepe nampuomuueckoeo éocnumanusi:

. MOHMMaHUE 3HAYCHHUS] XMMHUYECKOM HAyKM M TEXHOJOTHMH B JKU3HU COBPEMEHHOTO
oOmiecTBa, B pa3BUTUU SKOHOMUKH Poccum u cBoero permoHa.

B cghepe epasicoancroeo éocnumanus:

o MPEJICTABICHAE O COINHMAIBHBIX HOPMAax W MPAaBWIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE, TIPOSBICHINE KOMMYHUKATUBHOU KYJIbTYPBI B PA3HOOOPA3HOH COBMECTHOM JIEATEIHBHOCTH.

B cgpepe yennocmu nayunozo nosnanus:

. MHUPOBO33PEHUYECKHE  MPEACTABICHUS O  BEIIECTBE M XUMHUYECKOHW  peakilud,
COOTBETCTBYIOIIINE COBPEMCHHOMY YPOBHIO Pa3BUTHS HAYKH M HEOOXOIUMBIC JIUIS TOHUMAHHMSI CYITHOCTH
Hay4YHOU KapTHUHBI MUDAa;

o OCO3HAHWE I[IEHHOCTM HAyYHOrO TIO3HAHWS IS  PAa3BUTHUSA  KAKIOTO  YeIOBeKa
U TPOU3BOJUTENBHBIX CHJI OOIIECTBa B IIEJIOM, POJIM M MecTa Hayku «XUMHS» B CHCTEME HAay4HBIX
NPEJICTAaBICHU O 3aKOHOMEPHOCTSAX Pa3BUTHs MPHUPOJBI, B3aUMOCBS3AX YEJIOBEKa C MPUPOIAHON
Y TEXHOJIOTUYECKOH CPEON;

o MMO3HABATEIbHASI MOTHBAIMS W HWHTEpEeC K OOYYCHHIO, TOTOBHOCTH H CIIOCOOHOCTH
K CaMOPa3BUTHIO 1 CaMOOOPA30BAHUIO, K HCCIIEIOBATENbCKON e TEIbHOCTH.

B cgepe quszuueckoco socnumanus, hopmuposanus Kyavmypwvl 300p06bsi U IMOYUOHATLHOZO
bnazononyuus:

. OCO3HaHUE IEHHOCTU KU3HHU, HEOOXOJMMOCTH COOJIONIEHUS TMpaBUi O€30MaCHOCTH TPH
o0palleHny ¢ XMMUISCKUMH BEIIECTBAMHU B YUCOHBIX M KU3HCHHBIX CHUTYAIUX.

B chepe mpyoosozo éocnumanusi:

o (¢bopMHpOBaHHE IIEHHOCTHOTO OTHOIIEHUS K WCCIEI0BATENbCKOW NIeATEeIhHOCTH Kak
K BBICOKO BOCTPE0OOBAHHOI B COBPEMEHHOM OOIIIECTBE.

B cghepe sxonocuneckozo socnumanus:

J OCO3HaHHE HEOOXOJMMOCTH OTHOIIEHUS K MPUPOJIe KaK K MCTOYHUKY KU3HH Ha 3emiie,
OCHOBE €€ CYITIICCTBOBAHUS,

J OCO3HaHHUE II00AILHOTO XapaKTepa IKOJIOTHYECKUX MPOOIJIeM U MTyTel UX pelieHus,

J CIIOCOOHOCTh MPUMEHSTh 3HAHUS, TIOJTyYaeMble MPU M3YYCHUH XUMHH, I PEIICHUS

3a/1a4, CBA3aHHBIX C OKPYKAIOLLIEH Cpellon;
. TOTOBHOCTD K YYaCTHIO B MPAKTUYECKOU JEATEIHLHOCTH YKOJIOTMYECKOM HAPaBICHHOCTH.

MetanpeaMeTHble pe3yJIbTaThl

MerarnpeaMeTHbIe pe3ynbTaThl 00y4JaroIuXcs, OCBOMBILUX MTPOrpaMMy Kypca BHEYPOUHOMH
JEeSATENIbHOCTH «XUMHUS YBIIEKaTEIbHO U IPOCTO» OCHOBHOIO 00IIEro 00pa30BaHusl, BKIIIOYAIOT:

J YCBOCHHE  MEKIMCUUIUIMHAPHBIX  (MEXIPEIMETHBIX)  TMOHATUH,  OTPaKAIOIIMX
MaTepuaibHOE €IMHCTBO MHpa U IMpoliecc MO3HaHUs (BELIECTBO, CBOWCTBO, SHEPTUs, SIBJICHHUE, HAYUHBIN
¢bakT, 3aKOHOMEPHOCTh, TUIOTE3a, 3aKOH, TEOPHs, HAOIIOACHHUE, U3MEPEHUE, UCCIIEJOBAaHHE, SKCIIEPUMEHT



M Ip.);

J OBJIaJICHUE YHHUBEPCAIbHBIMU yueOHBIMU NEUCTBUSAMU (mo3HaBaTEIbHBIMH,
KOMMYHHUKaTUBHBIMM, PErYJSATUBHBIMH), BaXXHBIMM JJI MOBBIIEHUA 3(PPEKTUBHOCTH OCBOECHHUS
coJiepKaHus y4eOHOro npeamera, (GOpMUPOBaHUS KOMIIETCHIIUH, a TaK)XKe IPOEKTHO-UCCIIE0BATENIbCKOM
JeSITeIbHOCTH 00yUarOIUXCsl B Kypce XUMUH;

. CIOCOOHOCTH MX UCIOIB30BAThH B YU€OHOM!, TO3HABATEILHOM M COLMAIbHON MTPAKTHKE.

Yuusepcanrvnvie yuebnvie nosnagamenvHvle O0elicmeus

B cghepe b6azosbix nocuueckux oeticmsuii:

o HCII0JIb30BATh MIPUEMBI JIOTHYECKOTO MBIILIJICHHS] ITPY OCBOEHUH 3HAHUN: PACKPBIBATh CMBICT
XUMHUYECKUX MOHATHM (BBIACJIATh MX CYLIECTBEHHBIE IPU3HAKYM, YCTaHABIMBATH B3aWMOCBS3b C
JPYTMMHU OHATHAMH);

. aHaJM3UpPOBaTh, CPaBHHMBATH, 000OIIATh, BHIOMpPATh OCHOBAaHUS I KiIacCU(DUKALUU U
CHUCTEMAaTU3alMi XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIIH;

. yCTaHaBJIMBaTh IPUYMHHO-CIIEICTBEHHBIE CBSI3H MEXly 00bEKTaMH U3Yy4EHHUS;

. CTPOUTBH JJOTMYECKHE PACCYKACHUSI (MHAYKTUBHBIE, 1€JyKTUBHBIE, [10 AHAJIOTUH);

. npeJularath KpUTEPUH U BISBIIATH OOIIKE 3aKOHOMEPHOCTH M POTUBOPEUNUS B U3y4aeMbIX

mpoleccax U SBICHUSIX;

. JIeNIaTh BBIBOJIbI U 3aKIIFOUCHUS;

o MPUMEHITh B TMPOILECCe TO3HAHHWS TMOHATHS (NIPEIMETHBIE W METAlpeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIONb3yeMblE B XUMHUH, IPEOOPa3OBbIBATH MOJCIbHbBIE
NPEJCTaBICHUS] — XHUMHUYECKUH 3HaK (CHMBOJI DJJIEMEHTa), XHUMUYeckas Qopmyla U ypaBHEHUE
XUMHYECKON peakiuy — MpH pPelIeHNH Y4eOHBIX 3a/1ay; C y4ETOM JTHUX MOJIENbHBIX MpPEeICTaBICHUN
XapaKTepU30BaTh N3yuyaeMble XUMHUUECKHE BEUIECTBA U XUMUYECKHIE PEAKIUH.

B ciepe 6azosvix uccnedosamenvckux Oevicmeuti (Memooo8 HAYYHO20 NO3HAHU Beujecms U
A67IEHULL):

o MPUMEHITh METOJbl HAYYHOTO IMO3HAHHUS BEIIECTB U SBICHUN Ha SMIHUPUYECKOM H
TEOPETUUYECKOM YPOBHSX B YUeOHOM MMO3HABATEIBHON U MPOESKTHO-UCCIIEIOBATENECKOMN AeITeTbHOCTH;

J WCIIOJIb30BaTh TOCTABJICHHBIC BOMPOCHI B KAueCTBE WMHCTPYMEHTA TIO3HAHUS W
CaMOCTOSITENIbHO CTAaBUTH BOIIPOCHI;

. aHaJIM3UPOBaTh (DAKTHI, BBIABIATE U (HOPMYIHPOBATH NPOOJIEMY, ONPEENATh LEb
W 3aJ1a4d, COOTBETCTBYIOIIUE PEIICHUIO MPOOIEMBIL;

o mpenjaraTh  OMHMCATENbHYIO WJIM  OOBSCHUTENBHYIO THUIOTE3y U  OCYIIECTBISTH
€€ IPOBEPKY;

o MPOBOANTh U3MEPEHHs] HEOOXOJUMBIX IapaMeTpOB, BBIUUCICHUS, MOJCIUPOBAHHE,
HAOJTIOICHUS ¥ SKCIIEPUMEHTHI (pealIbHbIC W MBICJICHHBIC), CAMOCTOSATEIFHO TIPOTHO3UPOBATh PE3yiIbTATHI,
dopmymHpoBaTh 0000IICHNS M BBIBOJIBI TI0 PE3YyJIbTaTaM MPOBEIEHHOTO OMBITA, HCCIIEIOBAHNUS, COCTABIIATh
OTU€T O IpoAeaHHOM padoTe.

B cipepe npuémos pabomei ¢ ungpopmayueii:

o OPUEHTHPOBATHCS B PA3IMYHBIX HWCTOYHMKAX HHPOpMAIMK (HAYYHO-TIOMYISPHOU
JUTepaType Mo XMMHHU, CIIPABOYHBIX MMOCOOUSX, pecypcax MHTepHeTa);

o aHAIM3WPOBATh HMHQPOPMAIIMI0 W KPUTHYSCKH OICHHBATh €¢ JIOCTOBEPHOCTh U
HEMPOTUBOPEUNBOCTh, OTOMPATh U MHTEPIPETUPOBATH WH(OPMALINIO, 3HAUUMYIO JIJIsl peUICHUsS Y4eOHOI
3a/a4u;

. MPUMEHSTh pPa3JIMYHble METOAbl W (OPMYIHpPOBATH 3alpochl MpPH MOHUCKE U OTOOpe
uH(pOpMaIliK, HEOOXOAUMOH JIJIS BBITIOJIHEHUS yU4eOHBIX 3a/1a4;

o MCIOJIb30BaTh MHPOPMAITMOHHO-KOMMYHUKATUBHBIC TEXHOJIOTHH U PA3JIMYHbIC TIOUCKOBBIE



CHCTEMBI,

J CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpeACTaBICHUS HH(POPMALIUU (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H T.I1.);

. MCTIOJIb30BATh HAYYHBIH A3BIK B KAYECTBE CPEACTBA pAOOTHI C XUMHUECKON HH(OPMALIUCH.

Yuusepcanvnvie yueOuvie KOMMYHUKAMUBHYBL e Oelticmeus B

cghepe ymenus oowenust (NUCbMEHHOU U YCIMHOU KOMMYHUKAYUL):

J MPEJICTaBISATh TMOJYyYEHHbIE Pe3ylbTaThl IO3HABATENBHOM  JESATENbHOCTH B YCTHBIX
Y TUCHhbMEHHBIX TEKCTaX;

J nyOJIMYHO BBICTYNATh C MpE3eHTalueill pe3yJabTaTOB BBINOJHEHUS XUMHUYECKOTO
IKCIIEPUMEHTA (MCCIIE0BATENBCKOM Ja00PaTOPHON HITM IPAKTHYECKON pabOThI, yueOHOTO IPOSKTA).

B cgepe ymenus yuebnoco compyonuuecmea (epynnogou KOMMYHUKAYUU):

o y4acTBOBaTh B TPYNIOBBIX (oOpMax pabOThl: IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM
paboThl, OTIPENEISITH CBOIO POJIb, PACTIPELCIATh 33Ja4l MEXKy WICHAMU TPYIIIIbI;

° BBIIIOJIHATH CBOKO 4acTh pabOThl, KOOPAUHUPOBATH CBOM JIEHCTBUS C AEUCTBUSIMH JAPYrUX
YJIEHOB KOMaH/Ibl, OIIPEEIIATh KPUTEPUHU IO OLIEHKE KaueCTBa BBIIIOJHEHHOU paboThI;

o pelIaTte BO3HUKAIOIIME MPOOIEMBbl HA OCHOBE y4éra OOIIMX MHTEPECOB U COTJIACOBAHUS
MO3UINI, y4acTBOBaTh B OOCYXJICHHWU, OOMEHE MHEHHUSMH, «MO3TOBOM INTypMe» U APyrux (opmax
B3aUMO/IEHCTBUSI.

OBJ'Ia,I[eHI/Ie YHUBEPCANTbHbBIMU yll€6HblMl/l pecyiAiAmueHbimMu oelicmeusamy BKIIOYAET
pa3BUTHE CAMOOPraHU3aLUU, CAMOKOHTPOJISI, CAMOKOPPEKIMH, B TOM UUCIIE YMEHUM:

J pewath yuyeOHbIE U UCCIIEJOBATENIbCKUE 3a/JaUH;

o CaMOCTOSITENIbHO BBIOMPATh CIIOCO0 peleHus yueOHOM 3a1auu, MIIaHUPOBaTh CBOIO paboTy
IpY pPeLIeHnH Y4eOHO! MK HCCie10BaTelbCKOM 3a/1a4H;

. Ha OCHOBE IIOJYYEHHBIX pE3yJIbTaTOB (OPMYIMPOBATH OOOOLIEHHS U  BBIBOJBI,
IIPOrHO3MPOBATh BO3MOXKHOE PA3BUTHUE MPOLIECCOB;

° AQHAJIM3UPOBATh PE3YJIbTATHI: COOTHOCUTH CBOM JIEHCTBHS C IUIAHUPYEMBIMU PE3yJIbTaTaMU,
OCYILECTBIISITh CAMOKOHTPOJIb AEATEIBHOCTH;

o KOPPEKTHPOBATh CBOIO JAESATEILHOCTh HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

IIpenmeTrHblie pe3yabTaThl AJs1 00yuaommxcs 8 kiacca:

1) PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX ITOHATUH: aTOM, MOJEKYJId, XMUMHYECKUN
3JIEMEHT, METaJlI, HEMETaJJI, AJUTOTPOIIHUS, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OJTHOPOIHAS U
HEOJHOPOJIHAsI), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAsi M MOJICKYJIsipHAas Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJIIpHAs Macca, MaccoBas JOJS XHMHUYECKOTO JJIEMEHTa B COCIWHEHUU, MOJISIPHBIA OO0BEM,
OTHOCHUTEIbHAs TUIOTHOCTh T'a30B, OKCHUJ, KHCIOTa, OCHOBAaHUE, COJIb, aM()OTEPHBIN OKcU, aM(pOTEpHBII
TUAPOKCHUJI, XUMUYECKas peakius, Ki1acCu(DUKaIMs PEaKIIfii: peakuu COSNUHEHUS, PEAKIIUU Pa3IOKEHUS,
PEaKIuu 3aMEeIIeHUS, PeaKIIi 00MEeHa, IK30- U SHIAOTEPMHUECKUE PEaKInu; TeraoBoi d(h(eKT peakuu;
SIIPO aToMa, DIIEKTPOHHBIN CIION aToMa, aTOMHAasi OpOUTalb, paJuyc aToMa, XUMUYecKas CBS3b, MOJSpHAS
nu HeHOJ'ISIpHaSI KOBAJICHTHAasA CBA3b, MOHHAs CBA3b, HOH, KATUOH, aHNOH, paCTBOp, MaccCoOBas I0JIsI BEIIECCTBA
(mpolleHTHAasT KOHIIEHTpalusl) B pacTBOpe, MOJsSpHas KOHIEHTpAlMsl BellecTBA B PacTBOPE;
AJIEKTPOOTPHUIIATEIFHOCTh, CTENEHb OKHUCICHUS, OKHUCIUTEINM W BOCCTAHOBUTEIH, OKHUCJICHHE U
BOCCTaHOBJICHUE, OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKIIMH, METO] JICKTPOHHOTO OaslaHca,

2) I/I.H.HIOCTpI/IpOBaTI: B3alMOCBI3b OCHOBHBIX XUMHWYCCKHUX HOHSITI/II\/JI nu HpHMeHHTL OTH ITOHATUA
MIPU ONMCAHHMH BEIIECTB M KX MPEBPAIICHU;

3) HCITOJIH30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJISi COCTABJICHHsI (POPMYJT BEIIECTB U yPaBHCHUI
XUMHYECKUX PEAKIIUN;

4) OTPENeATh MPUHAIICKHOCTh BEIIECTB K ONpEAeIEHHOMY KJIacCy COCIUHEHHH 10



dbopMynam; BUABI XUMUYIECKOU CBS3H (KOBAICHTHOUW U HOHHOW) B HEOPTAaHMUECKHUX COSAUHEHUSIX;

5) pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa,
[Tepuoanueckoro 3akona J[. . MenpaeneeBa, aTOMHO-MOJIEKYJISIPHOM TEOPUH, 3aKOHA ABOTaJapoO U €ro
CIIEICTBUI; MPEICTaBICHUM O HAyYHBIX METOJaX IO3HAHHSA, B TOM YHCJIE 3KCIEPUMEHTAIbHBIX U
TEOPETUUECKUX METOJIaX UCCIIEeIOBAaHUS BEIIECTB U U3YUEHUSI XUMUUCCKUX PEaKLnii;

6) JEMOHCTPUPOBaTh TOHMMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB XHMHUYECKUX
3JIEMEHTOB OT uX nojoxkeHuss B Ilepumoguueckoil cucreme; OOBSACHATH CBSI3b IOJOKEHUS 3JIEMEHTa
B [lepuoandeckoii cucteme ¢ pacnpeieIeHUEM 3JIEKTPOHOB M0 SHEPTETUUYECKUM YPOBHSIM, TOJAYPOBHSIM U
OopOHUTANIIM aTOMOB IIEPBBIX YETHIPEX MEPUOIOB;

7) KJIaCCI/I(bI/II_II/IpOBaTL XUMHUYCCKUC JJICMCHTBI; HCOPraHMYCCKUC BCUICCTBA, XHMUYCCKHC
peaxiyu (110 YHUCITy U COCTaBy YYacCTBYIOIIMX B PEAKIMH BELIECTB, 110 TEIUIOBOMY 3D (DEeKTy);

8) XapaKTepU30BaTh (OMUCHIBATH) OOIINE XMMHYECKHUE CBOMCTBA OKCUIIOB, KHCIIOT, OCHOBAaHUI
U COJIEH, TEHETMYECKYIO CBS3b MEXAY HHMMH, IOATBEPKIAs IPUMEPAMH MOJIEKYJSPHBIX YpPaBHEHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIHil;

9) OOBSCHATP U TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX COCTaBa
U CTPOCHMSI; BO3SMOXKHOCTH MIPOTEKAHUS XUMUYECKUX MPEBPALLICHUN B pa3TUYHbBIX YCIOBUSX;

10)  BBIYMCHATE MOJSIPHYIO MacCy CMECH, MOJIbHYIO [JIOJF0 XHMHYECKOrO 3JIEMEHTa
B COCIMHEHUHU; MAaCCOBYIO JOJI0 XHMHUYECKOro JJieMeHTa Mo (opMmysie COEAMHEHUS, HaXOIUTh
npocTeiiiyro (popMyily BELIECTBA 10 MAacCOBBIM MJIM MOJBHBIM JOJSIM 3JIEMEHTOB; MAacCOBYIO JOJIO
BEII[ECTBA B PACTBOpPE, MOJSPHYIO KOHIIGHTPALMIO BEIIECTBA B PACTBOPE; MPOBOAUTH PacUEThl 10
YpPaBHEHUSIM XUMUYECKOW pPEAKIINH;

11) IIPUMEHATH OCHOBHBIE OIEpallMy MBICIUTEIBHON JAEITEIBHOCTH — AaHAJIW3 M CHHTE3,
CpaBHEHHE, O0OOIIeHHEe, CHCTeMaTH3allul0, KiIacCU(HUKAIUIO, BBISIBICHHE MPHUUYNHHO-CIEACTBEHHBIX
CBS3€M — JUIsl M3YyYEHHUs CBOWCTB BEIIECTB M XMMHUYECKHX PEaKLMW; €CTeCTBEHHO-HAYYHBIE METObI
MO3HaHU — HaOII0eHNe, U3MEPEHHE, MOICTUPOBAHNE, SKCTIEPUMEHT (PEaIbHBIN M MBICICHHBIN) — IS
OCBOEHUS y4eOHOTO CO/IeP KaHNUS;

12) COCTaBJISITh YPaBHEHUS MPOCTBIX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMNA (METOIO0M
3JIEKTPOHHOTO OajaHca);

13) YCTaHABJIMBATL CBA3U MCEKAY PCAIbHO Ha6J'IIO}IaeMI)IMI/I XUMHWYCCKNUMU SBJIICHUAMHU U
nmponeccamu, MpouCXoAdlMMU B MAaKpO- U MHUKPOMHUDPCE, 0OBSCHSTH MMPUYIUHBI MHOFOO6paSI/I$I BCIIICCTB,
COOTHOCUTH XMMHUYECKUE 3HAHUS CO 3HAHUSMHU JPYTUX Y4EOHBIX MPEIMETOB;

14)  cnemoBath NpaBuIaM 0€30MaCHOM paOOTHI B JIAOOPATOPUH MTPU MCITOJIB30BAaHUN XUMHUECKOM
nocyapl ¥ OOOpyAOBaHMSA, a TakXKe INpaBuiaM oOpalleHus C BEIECTBAMH B COOTBETCTBUU C
WHCTPYKIIMSMHU BBIMIOTHEHUS J1a00paTOPHBIX OINBITOB W TMPAKTHYECKUX pabOT MO TOMYyYeHUI0 U
cOOMpaHHIO Ta3000pa3HBIX BeIIeCTB (BOIOPOAA U KHCIOPOAA), MPUTOTOBIEHUIO pPacTBOPOB C
onpeAes€HHON MacCOBOM JI0J€H PacTBOPEHHOIO BEIIECTBA, PEHICHHUIO AKCIEPUMEHTAIBHBIX 3aJad IO
TeMe «OCHOBHBIE KJIAaCChl HEOPTAHUUECKUX COSAMHEHUI,

15) JIEMOHCTPHUPOBATh BIAJEHUE OCHOBAMHU XMMHUYECKON IPaMOTHOCTH, BKJIFOUAOIIEH YMEHUS
0e30macHOTO OOpalIeHHs] ¢ BEIIECTBAMHM, WCIIOIB3YEMBIMH B IOBCEIHEBHOM XKW3HH, a TAKXKE 3HAHWE
MIPaBUJI TOBEICHUS B LESIX COEPEKEHUS 3/I0POBbS U OKPYKAIOIICH CPEIBI.



TemaTnuyeckoe NJIAHUPOBAHUE

Ne Tembl 3aH9THI

Koa-Bo
4acoB

JesiTeJbHOCTDH 00yJammxcs / peKoMeHI0BaHHbIe
(¢hopmbI IpoBeIeHUs 3aHATHH

DJIeKTPOHHBbIE PecypChl

IlepBoHavaibHbIe XUMUYecKHe mousiTHs ( 17

4acoB)

1 | Xumusa — BaxkHas 001acTh 1 e VYwyactue B 6ecelie 0 paCKpPBITHU CMBICTIA U3y4aeMbIx | Poccuiickas S1eKTpOHHAs HIKOJIA.
€CTECTBO3HAHUS U IPAKTUYECKON MOHSTHIA; Xumus. 8 kiace. Ypok «lIpenmer
JESATEIbHOCTH Y€JI0BEKA e yyacrtue B Oece/ie 0 poJi XMMHUH B IPUPOJC M )KU3HU | XMMUH. BelecTsa u ux cBOMCTBa»

4eJIoBeKa, e€ CBA3b C APYTrMMHU HayKaMHu. (https://resh.edu.ru/subject/lesson/15
@opma npoeedenus 3amamuii: 0o0CyxneHue, Oecena, | 21/start/)
JMCKYCCHH, PEIICHHUE KEHCOB

2 | MHCcTpyKTak O TEXHUKE O€30I1aCHOCTH. 1 e VYuactie B OOCYXICHHH XapaKTCPUCTHKUA HAYYHBIX
Ilpakmuueckas paboma Ne 1 METO/I0B U3YUEHHUSI IPUPOJIbL;

«3HAKOMCTBO C XUMHYECKOM MOCY/0id, € e pabora B mapax Uil M3y4eHHs IpPaBUI II0JIb30BAHUS

npaBuaMi paboThI B 1a0OPAaTOPHU U XUMHUYECKOHN MOCY10i U 1a00paTOpHBIM 000PYJOBaHUEM, a

npuéMaMu 0OpaIleHus ¢ 1a00PaTOPHBIM TaKKe MpaBuaM 0OpaIIeHNus C XUMUYECKHUMH BEIECTBAMHU

0bopyoBaHUEM, HU(PPOBBIMU B COOTBETCTBHM C HHCTPYKIMSAMH [0 BBITIOJHEHHIO

JaT4YMKaMHu 000pYIOBaHUS LIEHTPOB MPaKTUYECKUX PadOT.

«Touka pocTay. @opma nposedenus 3amsamuil: OOCYXKJEHUE, TIPOBEIACHUE
HKCIEPUMEHTOB (UTpa)

3 | YucTele BemecTBa M CMECH. 1 . VY4acTue B 6JHII-0pOce O pa3IMuUU YUCTHIX Pocculickas 21eKTpOHHAs IKOJIA.
Ilpakmuueckasn paboma Ne 2* BEIIIECTB U CMECEii; TOMOTE€HHBIX U T€TePOTeHHBIX cMecell; | Xumus. 8 kitacc. Ypok «Hucreie
«OrnpeneneHne YUCThIX BEIIECTB U . pabota B Tapax NpU CIEIOBaHWM TIpaBWiaM | BEMIECTBA U cMecH. CriocoObl

cMmecen». THCTpyKTax 1Mo TeXHUKe
6e30MmacHOCTH

NOJIb30BaHMsI XUMHUYECKOH MOCYI0H 1 JTab0paTOPHBIM
o0opynoBaHHEM, a TakKe INpaBWiIaM oOpalleHus: ¢
XMUMHYECKUMH  BEIIECTBAMH B  COOTBETCTBHUM  C
HHCTPYKIUAMHU 11O BBIITOJITHCHUIO ITPAKTUUCCKHUX pa60T
@opma npogedernus 3anamuti: O0Cyx)aeHHUE, OIUI-0TIPOC,
MIPOBEICHHUE IKCIIEPUMEHTA (MTPa)

pa3aeneHust CMecen»
(https://resh.edu.ru/subject/lesson/152

2/start/)

4B cronbiie «TeMbl 3aHATHIN» paCCTABIEHBI YKa3aTEIH PAKTUYECKUX paboT 1y MoAroToBku K BITP — *; k TUA — **; k BcOIIl — ***,
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YucTele BelecTBa U CMECH.
Ilpakmuueckas paboma Ne 3
«IIpoBeneHne O4NCTKHU BOJBI OT
pacTBOpUMBIX npuMecein». MHcTpyKkTax
10 TEXHUKE 0€30IacHOCTH

o PaGora B rpynmax Ui IUIAHUPOBAHUA U
IIPOBEJEHUS XUMUYECKOTO IKCIIEPUMEHTA IO Pa3eiICHUIO
cMecel BEIeCTB;

. paboTa B rpynnax no BbICTpauBaHUIO Pa3BEPHYTOIO
IIMCBMEHHOTO M YCTHOTO OTBETOB C ONOpOM Ha
uHpopMalMi0 W3 yuyeOHMKa U JPyrue HCTOYHUKH
uHpOpMALUK, TPAMOTHOE UCIOIb30BAHUE HU3YYECHHOTO
MOHATUIHOTO anmnapaTa Kypca XUMHUU.

Dopma nposedeHus SAHAMUL. MPOBEJICHUE
AKCIIEPUMEHTOB (Urpa), MpoBeneHUE MpodhecCHuOHATHHOM
poOBbI, pelIeHne KeicoB

Poccwuiickas 2JIeKTpOHHAS [ITKOJIA.
Xumus. 8 kiacc. Ypok « Yucteie
BemiecTBa u cMecu. CriocoObl
paszeneHust cMecen»
(https://resh.edu.ru/subject/lesson/152

2/start/)

BerecTBa 1 XUMHUECKUE PEAKITHH.
IlIpakmuueckan paboma Ne 4*
«M3mMepeHne TeMIepaTyphbl KUITCHUS
BOJIBI C TIOMOII[BIO JIAOOPATOPHOTO
TEPMOMETpA U JaTIYNKA TEMIIEPATYPHI».
WHucTpyKTax 1Mo TeXHUKE 0€30MacHOCTH.

o Pabora B rpynmax mo HaOJIOEHUIO H OMUCAHUIO
(bu3NYECKUX CBOWCTB BEIIIECTB;
o paboTa B rpyImmax 1o cjeZJoBaHHIO NpaBuiIaM

MOJIb30BaHUS XUMUYECKOH MOCYI0# 1 1a00paTopHbIM
o0opyloBaHHEM, a TakXKe IpaBWwiIaM oOOpallleHus ¢
XUMHUYECKMMHM  BEIIECTBAMH B COOTBETCTBHM €
MHCTPYKLHUSMHU 110 BBIIOJHEHUIO TPAKTUYECKUX padoT
Dopma npoeedenus 3anamuii; 00CyKIEHUE, IPOBEICHHUE
HKCIEPUMEHTOB (UTpa)

Poccwuiickast 3nekTpoHHAas mIKoJIA.
Xumus. 8 kimace. Ypok «Dusnueckue
Y XUMHYeCcKUe siBiieHus. [IpuzHaku
XMMHYECKUX PEAKIUM. Y CI0BUA
TEUCHHUS U BOSHUKHOBEHUS
XUMHUYECKUX PEAKITUI»
(https://resh.edu.ru/subject/lesson/148

S/start/)

BemecTBa 1 XuMHU4ECKHE PEAKLINY.
IlIpakmuueckasn paboma Ne 5**
«M3yuenue pu3nuecKkux CBOUCTB
MeTaJuIoBY. IHCTpyKTax 10 TEXHUKE
6e30MmacHOCTH

° HaGmonenue u onucanue (pU3HUECKUX CBOWCTB
BEIIIECTB;
° pabota B Tpymmax Mo CIeAOBaHUIO MpaBHIIaM

MOJIb30BaHUsl XUMHUYECKOW TOCYJOH M J1abopaTOpHBIM
o0opynoBaHHEM, a TaKkKe IpaBWiIaM OOpallleHus ¢
XMMHUYECKUMH  BEIIECTBAMH B COOTBETCTBHUH  C
HHCTPYKIUAMHU 11O BBIITOJIHCHUIO IMPAKTUUCCKHUX pa60T
Dopma npoeedenus 3auamuii: 00CYXKIEHUE, TPOBEICHUE
AKCIIEPUMEHTOB (UTpa), pelieHne KeHcoB

Poccuiickas anexkTpoHHas mKoa.
Xumus. 8 knacce. Ypok «Pusnueckue
Y XUMH4YecKue siBieHus. [Ipuznaku
XMMHUYECKUX PEAKIUi. Y CI0BUsA
TCUCHHUS U BOSHUKHOBECHUS
XUMHUUYECKUX PEAKIIUIN»
(https://resh.edu.ru/subject/lesson/148

S/start/)

Pu3znuecKre U XUMUYECKUE SIBIICHUS.
Ilpakmuueckasa paboma Ne 6*
«M3ydyeHune Npru3HaKOB XUMUYECKUN

o VYyactie B 00CYXACHUU pa3nudusi GU3UUECKUX U
XMMHUYECKUX SBJICHUS, 00BbSICHEHNHN HX CYIIHOCTH C TOUKH
3pEHUS] ATOMHO-MOJIEKYJISIPHON TEOPHH;

Poccuiickas 21eKTpOHHAas MIKOJIA.

Conepxanne Kypca «XuMHs»
(https://resh.edu.ru/subject/29/)
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peaKIuii: BeIZCICHUE U TTOTJIOIICHHE
Teruia». MTHCTpyKTax 1Mo TEXHUKE
Oe3omacHoCT!

o ydacTHe B OOCYXIEHHMU IPHU3HAKOB XMUMHUYECKHX
peaKIuii, yCIOBHSI UX MPOTEKAHHUS;

o yuyacTue B Oecefie 0 KiacCU(PUKALMU XUMHUYECKUX
peakuMii (IO YHUCIy M COCTaBy pearupyrolmux Hu
00pa3yrommxcs BEIIeCTB).

o paboTa B rpymnnax 1o clieZJOBaHHUIO IpaBUiIaM
MOJIb30BaHUS XUMUYECKOH MOCY10i 1 1a00paTOpHBIM
o0OpyZOBaHHEM, a TakXKe MpaBWwiIaM OOpalleHHs ¢
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKUUSMH IO
BBINOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIBITOB.
DopmanposedeHUAZAHAMUIL HpOBEJICHUE
AKCIIEPUMEHTOB (UTpa), AUCKyCCHsl, becena, 00CyKIeHuE,
peLIEeHHE KEWCOB

dusznyecKre 1 XUMHUYCCKHE SBIICHHS.
Ilpakmuueckasn paboma Ne 7*
«M3y4eHune 3akoHa COXpaHEHHSI MacChI
BeniecTB». MHCTPYKTaxk 10 TEXHUKE
0e30MmacHOCTH

o Yyactue B 00CYyXJIEHUU paznuyuii (PU3MUECKUX U
XUMHUYECKUX SIBIICHHUM, PACKPBITUU UX CYIIHOCTH C TOYKHU
3peHUsl aTOMHO-MOJIEKYJISIPHON TEOPHH;

o pabora B mapax IO OIpPEIEIICHUI0 IPU3HAKOB
XMUMUYECKHUX peaKkIyii, yCI0BUN X MPOTEKAHUS;
o ydactue B Oecefie O KIacCU(pUKAIMA XUMHUIECKUX

peaknmii (M0 YHCIy ¥ COCTaBy pEardpyiommx U
00pa3yronMxcs BEIIECTB).

. pabota B rpymnmax 1O COOJIOJACHHUIO TMPaBHII
MOJIb30BaHUS XUMHUECKOH MOCy10i 1 1a00paTOpHBIM
o0opynoBaHHEM, aTakke npaBui  oOpaiieHus ¢

BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSAMH  TIO
BBITIOJTHECHU IO na60paT0pH51x XUMHWYCCKHUX OIIBITOB.
Dopmanposedenus 3auamuti:  TPOBEICHUE
AKCIIEPUMEHTOB (MTrpa), TUCKyCcCHsl, Oecena, 00CyKaeHNe

Poccuiickas QJICKTPpOHHAsA IIKOJIA.
Copepxanue Kypca « XUMHUSI»
(https://resh.edu.ru/subject/29/)




BemecTBa 1 XMMHUYECKHE pEaKIUH.
Ilpakmuueckas paboma Ne 8**
«M3ydenne pu3nUecKuxX CBOKCTB
MeTayIoBy. MTHCTpyKTax M0 TEXHUKE
0€30MacHOCTH

) HaGmonenne u onmcanne (QpuU3NUECKUX CBOKMCTB
BEILIECTB;
. paboTa B Tpymmax IO CIEAOBAHUIO IPaBHIIaM

HOJIb30BAaHNUS XMUMHUYECKOHW IMOCynoi M J1abopaTopHBIM
o0OpyZOBaHHEM, a TaKXKe IpaBWjiaM oOpamieHus ¢
XMMHYECKUMH ~ BEIIECTBAMH B COOTBETCTBHH  C
MHCTPYKLHUSMH 110 BBIITOJHEHUIO TPAKTUYECKUX padoT
Dopma nposedenus: 3anamuii: 00CYXKIECHHUE, TPOBEICHUE
HKCIIEPUMEHTOB (Urpa), pelIeHHE KEMCOoB

Pocculickas 35ekTpoHHas
mkona. Xumusl. 8 kiacc. Ypok
«Du3nUecKrerd XUMHIECKHE
sBiieHus. [Ipu3Haku XUMHUYECKUX
peakuuii. Y CI0BUS TEUEHUS U
BO3HHUKHOBEHHS XUMHYECKNX
peakimii»
(https://resh.edu.ru/subject/lesson

[1485/start/)

10

du3nyeckre 1 XUMHYSCKHUE SIBJICHHUS.

Ilpakmuueckasn paboma No 9*
«M3yueHne MPU3HAKOB XUMHYCCKHX
PEaKIIMii: BBIICIICHUE U TTOTJIOIICHHUE
Teriay. HCTPYKTaxX MO TeXHHUKE
0€3011aCHOCTH

. VYyactie B 00CY)KICHHH paziauuusi (PU3HUECKUX H
XMUMUYECKUX SBJICHUS, OOBSICHEHUH MX CYLUIHOCTH C TOYKH
3peHUsl aTOMHO-MOJIEKYJISIPHON TEOPUH;

o ydyacTue B OOCYXJEHUU NPU3HAKOB XHMHUYECKUX
peaxkuui, yCIoBUs UX IPOTEKAHMUS;
o yuyactue B Oecene 0 Kiaccu(pUKalMU XUMUYECKUX

peakiuii (M0 4YHCITy W COCTaBY pEArupyIONINX H
00pa3yrommxcs BEIIECTB).

o paboTa B Tpymnmax 1o CJIeZIOBaHHUIO MPaBUIIaM
M0JIb30BAHNS XUMHUECKOH MOCy10i U 1a00paTOpHBIM
o0opynoBaHHEM, a TakKe TMpaBWiIaM oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH IO
BBITIOJTHEHHIO JTA0OPATOPHBIX XUMUYECKUX OTIBITOB.
DopmanposedeHUsI3aHAMUL: MpOBEICHUE
HKCIIEPUMEHTOB (Wrpa), AUCKyccusi, becena, o0cyxaeHue,
pELIECHHE KEWCOB

Poccwuiickast anekTpoHHas
mikona.Coepxanue Kypeca
«XHUMUA»

(https://resh.edu.ru/subject/29/)
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11

dusnyeckne 1 XUMHYECKHE SBICHHS.
Ilpakmuueckas paboma Ne 10*
«3yueHne 3aK0Ha COXpaHEHUS MACChI
BemiecTB». MHCTpyKTaxk 1Mo TEXHUKE
0€30MacHOCTH

o VYyactre B 00CY)XICHUM pa3anuuil (GU3NYECKHX U
XMUMUYECKHUX SIBJICHUH, PACKPBITUN UX CYITHOCTH C TOYKHU
3peHHs AaTOMHO-MOJICKYJISIPHOU TEOPHH;

o pabora B mapax IO ONpPECICHHUIO IPH3HAKOB
XUMHUYECKHUX PEaKLuil, ycI0BUN X MPOTEKaHUS;
o ydacTtue B Oecefie 0 KiIacCU(PUKALMY XUMHUYECKUX

peakuuii (M0 4YHCIy MW COCTaBy peEarupyrommx Hu
00pa3yrommxcs BEIIEeCTB).

o pabora B rpymnmax MO COOJIOACHUIO TPAaBHI
MOJIb30BaHUS XUMUYECKOH MOCY10# 1 1a00paTopHbIM
o0opysoBaHHMEM, a TakkKe MpaBWwI oOpamieHust ¢
BEIIECTBAMH B COOTBETCTBUM C HMHCTPYKIUSMH IO
BBINTOJIHEHUIO JTAOOPATOPHBIX XMMUYECKHX OIBITOB.
Dopmanposedenus 3auamuil;  TPOBEJICHUE
IKCIIEPUMEHTOB (UTpa), TUCKyccHsi, becena, 00CyKIcHNe

Poccuiickas snexkTpoHHast
mkona.Copepxanue Kypca
«XUMUSD)

(https://resh.edu.ru/subject/29/)
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Pemenue 3agau

o MareMaTtuueckre BBIUHUCICHUS TPU  PEHICHUH
yueOHBIX 3a7a4;
o paboTa B mapax MO BBICTPAMBAHHIO Pa3BEPHYTHIX

INUCbMEHHBIX M  YCTHBIX OTBETOB C ONOpPOM Ha
uH(popMaLro U3 ydeOHUKAa U JIPYIrMX UCTOYHUKOB, B TOM
yucie MHTepHeTa.

@opma  npogedenuss  3aHAMUU.  PEIICHUE  KEHCOB,
00CyX/1eHue, MO3TOBOH MITYpM

Poccwuiickas aeKTpoHHAs KO,
Conepxanue Kypca « XUMHUsI»

(https://resh.edu.ru/subject/29/)
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[IpencraBnenus o razax.
Ilpakmuueckas paboma Ne 11%[***
«OrmpeseneHne cocTaBa Bo3ayXay.
WHCcTpyKTax 10 TEXHUKE 0€30IaCHOCTH

o VYyactne B Oecege O PACKPBITUM  CMBICTA
U3y4aeMbIX IOHATHM, NPUMEHEHUE IOHATUU  IIpHU
OIIMCAaHUU CBOMCTB BEILECTB U UX IIPEBPALLECHUN;

o pabota B Tmapax 1O COOJIOJICHUIO TIPABHI
0e3onacHOil paboThl B J1aOOPATOPUU IIPU HUCIIOIb30BAHUU
XMMHUYECKOH HOCyabl U 000pyIOBaHUSA, a TAKXKE MPABUI
oOpalleHus C TOPIOYNMH BEIIECTBAMHU B OBITY;

o paboTa B mapax Mo IUIAHUPOBAHUIO U NMPOBEICHUIO
Ha IPAKTHUKE XMMHUYECKUX HKCIEPHUMEHTOB, NPOBEACHUE
HaOmroeHus, GOpMyIMPOBAHUE BBIBOJOB 110 PE3yJIbTaTaM
AKCIEPUMEHTA.

@Dopma npoeedenus 3anamull; TPOBEIEHUE IKCIIEPUMEHTA
(urpa), mpoBeneHne NTPoPeCcCHOHATHLHON MPOOHI, PEelIeHHE
KelcoB, Oecena

Poccuiickas 37€KTpOHHAs LIKOJIA.
Coneprxxanue Kypca «XuMHs»

(https://resh.edu.ru/subject/29/)
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TennoBoi 3ppekT XxuMuIecKon
pEaKIUH.

Ilpakmuueckasa paooma Ne 1
«Omnpenenenne TeruioBoro 3¢ dexra
pacTBOpPEHUS BEIIECTB B BOACH.
WHcTpyKTax 1o TeXHUKE O€30M1acCHOCTH

2***

o JleaTenbHOCTh  OOydarolMXcs — BBICTpaMBaeTCs
COIJIaCHO MpaBuiiaM 0e30MacHON paboThl B 1a00paTOPUH U
IJIaHy ITPOBEACHUS JKCIEPUMEHTa,  OIPEHCIAETCS
C YYE€TOM TEMBI BBIITOTHAEMOMN MPAKTHIECKON PabOTHI.
Dopma  nposedenus 3AHAMUU: IIPOBEJICHUE
HKCIEPUMEHTOB (UTpa), pelieHue KeicoB

Poccwuiickas aeKTpoHHAs KO,
Conepxanue Kypca « XUMHUsI»

(https://resh.edu.ru/subject/29/)




15 | TepmoxuMUYEeCKUE ypaBHEHHS. ° JlesTeNnbHOCTh ~ OOYJaroOIMXCsl  BBICTpauBaeTcsi | POCCHiiCKas SIEKTPOHHAsS IIKOJIA.
Ilpakmuueckas paboma Ne 13* COTJIaCHO MpaBmjIaM Oe30racHoi paboTsl B tabopatopuu u | Conepxanue Kypca «XuMus»
«M3ydeHune 3K30TEPMHUYCCKUX PEAKIIHID. IUIAaHY MPOBEICHHUS skcnepumenta,  onpenensercs | (https://resh.edu.ru/subject/29/)
Ilpakmuueckas paboma Ne 14* C Y4E€TOM TEMBI BBIITOJHACMOMN MPAKTUYECKON PabOTHI.

«M3ydeHne SHI0TEPMUIECKHIX Dopma  nposedeHus 3aHAMUL IPOBEJICHNE
peakiuity. MHCTpYKTaX 10 TEXHUKE HKCIEPUMEHTOB (UIpa), pelieHue KecoB
0e30MmacHOCTH
16 | PactBopsl. ° JlesiTennbHOCTh ~ OOy4YarOIIUXCsl  BhICTpamBaeTcsi | Poccuiickas 31eKTpOHHAs IIKOJIA.

Ilpakmuueckasn paboma Ne 15*
«M3y4yeHne 3aBUCUMOCTH
pPacTBOPUMOCTH BEUIECTBA OT
Temnepatypb». MTHCTpYKTax 10 TEXHUKE
0e30MacHOCTH

COIJIaCHO MpaBuiiaM 0e30MacHON paboThl B 1a00paTOPUH U
IJIaHy ITPOBEACHUS OKCICPUMEHTA,  ONPEHCIACTCA
C YYE€TOM TEMBI BBIITOTHAEMOMN MPAKTHIECKON PabOTHI.
Dopma  nposedenus 3AHAMUU: IIPOBEJICHUE
HKCIEPUMEHTOB (UTpa), pelieHue KeicoB

Conepxanue Kypca « XUMHUsI»

(https://resh.edu.ru/subject/29/)
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PactBopsI.
Ilpakmuueckasa paboma Ne 16*
«HabmoeHne 3a poCTOM KpUCTAIIOBY.

JlesTenbHOCTD 00yJaromxcs
BBICTPANBACTCSICOTIIACHO IPaBUIIaM 0€301acHON
paboThI B 1a00OpaTOpUU U IIIAHY MIPOBEICHUS

AKCIIEPUMEHTA, ONIPEAEIISIETCAC YUETOM TEMBbI
BBITOJIHSAEMON TPAKTUYECKOM paboThI.
. Dopma npogeoeHus 3aHAMU.
MPOBEACHUEIKCIIEPUMEHTOB (Urpa), pelIeHHE
NS (Y]

Poccuiickas 37€KTpOHHAs LIKOJIA.
Coneprxxanue Kypca «XuMHs»
(https://resh.edu.ru/subject/29/)




