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IHosicHUTEILHAA 3ANMNCKA

[TporpaMMa BHEYpOUHOI A€ATEIBLHOCTH «DJIEMEHTapHAast XUMUs» pazpaboTaHa B
cootBercTBUM ¢ TpeboBanuamu @DI'OC OOO Ha ocHoBe Ilporpammsl
(dbopMUpOBaHUS YHUBEPCATIbHBIX YUEOHBIX JEHCTBUMA.

BHeypouHas fesTenbHOCTh Kypca «DJeMEHTapHas XUMHsS» OpraHW30BaHa IS
oOecrieuyeHusT JIOCyra IIKOJbHUKOB, KOTOPBIH ITO3BOJUT YJAOBICTBOPUTH HX
MO3HABATEIIbHBIC HMHTEPECHI, a TaKK€ CHHU3UTh SMOIMOHAJILHOC HAIPsHKECHHE,
HaKomuBIIeecs B TeueHue aHs. OHa BKIIIOYaeT B ce0s1 3HaHUA U3 00JIaCTH XUMHHU U
OWoJoTMy, pacHIupsiss W YOIyOusii TMPEeAMETHYH 00JIacTh JaHHBIX YYCOHBIX
IIPEIMETOB.

[Iporpamma  mO3BOJIIET  OOYy4YaAIOMMMCS  O3HAKOMHTBHCS CO  MHOTHMH
WHTEPECHBIMH BOIIPOCAMH €CTECTBO3HAHUS, BBIXOAAIIMMHU 3a PAMKH IITKOJIHHOU
MIPOTPAMMBI, PACIIUPUTH IIEIIOCTHOE MpEACTaBICHUE 00 OKpyxkaromeM mupe. [Ipu
MOCCIICHNH BHEYPOYHBIX 3aHATHH JTAHHOTO Kypca OOydYaroIuecs MOTYT
MIOYYBCTBOBATh PA0OCTh MO3HAHUS, IPHOOPETYT YMEHUE YUUTHCS, YBEPEHHOCTH B
CBOHX CIHOCOOHOCTSIX.

Leanb kypca - pa3Butue OOIIEKYJIHTYPHOH KOMIETEHTHOCTH Y4YaIllUXCS 4epes
pacuMperue U yriyOJaeHue XMMUYECKUX 3HAaHUM IIKOJIHHUKOB, O3HAKOMJICHUE C
O0OBEKTaMH MAaTE€pUAIBHOTO MHpPA, PA3BUTHE IIO3HABATEIBHOTO HWHTEpeca
yUallUXCS W MHTEIUICKTYalIbHBIX CHOCOOHOCTEM B TMpoIlecce MPOBEACHUS
XUMHUYECKOTO SKCIEPUMEHTa U CaMOCTOSITEILHOTO MPHOOPETeHHUS 3HAHUUM 110
XUMHUHU B COOTBETCTBUU C BO3HUKAIOIINUMHU KM3HEHHBIMHU OTPEOHOCTIMH.

3agaum Kypca:

* ChopmupoBaTh HauaIbHbIE HABBIKU UCCIIEA0BATEIHLCKOUN NESITEIHLHOCTH;

* [loBBICUTH MHTEPEC K MIKOJBHBIM JUCHUILUIMHAM U CAaMOOOPA30BaHHUIO;

* CoBeplIEHCTBOBAaHUE YMEHHUH OOpalleHusi ¢ XUMUYECKUMHU BEIIECTBAMH,
XUMHUYECKUMU TIpUOOpaMu U O0OpPYJOBAHHMEM; PEIICHHUE AKCIEPUMEHTAIbHBIX U
pacUeTHBIX 3a]1a4;

* Pa3BuUTHE TBOPUYECKUX CIIOCOOHOCTEH yYaIlUXCs, IeJIeyCTPEMIICHHOCTH,
HaO0JII0/1aTeIbBHOCTH, BOOOpaKEHUS,

*  @opMuUpOBaHME YMEHHUH OpPraHU30BbIBATH CBOW TPy, TOJIB30BAThCS
JIOTIOJTHUTEIIbHON JTUTEPATYPOH.

OO0mas xapakTepucTuKa Kypca

Opranuzainust 3aHsATHA  (aKyIbTaTUBHOTO Kypca «DIEMEHTapHas XUMUSD»
OTIPEETSAETCS, CACAYIONIIMHI KPUTEPHUSIMHU:

- UHTETpaIys yaeOHOro coaepkanus (MCTOIb30BaHUE HE TOJIBKO XUMHUYECKOTO
COJIEpKaHusl, HO ¥ BBEJICHUE B HETO JIEMEHTOB OMOJOTHH, (PU3UKH, IUTEPATYPHI,
UCTOPUH U T.1.);

- yacTas CMeHa BUOB jesaTeabHoCcTH (32 30—40 MuH ot 3 10 5 paz);



- HCIIOJIb30BAHKE CaMBIX Pa3HOOOPA3HBIX OPraHU3aIMOHHBIX (DOPM, B TOM UHUCIE
UTPOBBIX;

- AKLIEHT Ha MPAKTUYECKUE BUJIBI ICATEIBHOCTH;

- OTKa3 OT 00sI3aTENIbHBIX JOMAIIHUX 33JaHUil;

- obecrieyeHue ycrexa M MCUXOJOTHYECKOro KoM(popTa KaKIOMY ydaleMycs
OyTeM pa3BUTHUSA €ro JMYHOCTHBIX KadecTB HOCPEACTBOM J(P(EKTUBHON U
UHTEPECHOM [UIsl HErO JESATENIbHOCTH, MOCTOSHHOTO HAONIOACHUS 3a JTUHAMUKOM
€r0 Pa3BUTHS U COOTBETCTBYIOIIETO MOOIIPEHNUS.

OcHOBHBIE BH/IbI 1eSITEJIbHOCTH YYAITUXCS

- NHnuBuayanbHOe, KOJUIEKTUBHOE, TPYIIOBOE PEIICHUE SKCIEPUMEHTAIBHBIX
Y TEKCTOBBIX 3a/1a4 Pa3JIMYHON TPYIAHOCTH.

- IlonGop, cocTtaBieHWe U peHIEHHWE MO0 HMHTEpecaM Pa3IUYHBIX CHOKETHBIX
3a/1a4: 3aHUMATEIIbHBIX, SKCIIEPUMEHTAIBHBIX, 33/1a4 C PAa3JIMYHBIM COAECPKAHUEM,
3aJlay Ha MPOEKThI, KAYECTBEHHBIX 3a/1a4, KOMOMHUPOBAHHBIX 3a7a4 U T.]J.

- Cocrasienue TalJIuII.

- BzauMonpoBepka peleHHbIX 33/1a4.

- CocTaBlieHHE TECTOB JJISI HCIIOJIb30BaHUS HA YPOKaX.

- CocTaBlieHHE NPOEKTOB B AJIEKTPOHHOM BHJIE.

- DKCKYpCHH C 1IeJIbI0 0TOOpa MaTepuara Jijisi COCTaBICHUS 3a/1ay.

B cooTBeTCTBUU C LIEIAMU CIIELKYpCa, €r0 COJIEPKAHUEM U METOIaMU 00ydYeHUS
HauOosiee onTUMaIbHOM  (HOpPMON  3aHATUA  SIBISETCS  CAMOCTOSITEIbHAs
uccleaoBarenbekas padbora.

Heobxoanmo oTaaBaTh NpeanovYTeHHE CAEAYIOMKUM (popMaM padoThI:

— KOHCYJbTAlUS C YUUTEIIEM;

— pabora B Maiblx rpymnmnax (2-3 denmoBeka) TMpPU  BHITIOJHEHUU
HUCCIEI0BATCIbCKUX 3aJJaHUM;

— TIOATOTOBKA OTYETHBIX MAaTEpUajOB IO pe3yJibTartaM MPOBEACHUS
HCCJIEIOBAHU M.

Coaep:xanue nporpaMMbl BHEYPOUHOM AeSITEJIbHOCTH

[Iporpamma pa3paboTaHa B COOTBETCTBUU C TpeOoBaHusmu DenepanbHBIX
rOCyJapCTBEHHBIX  0Opa30BaTENIbHBIX  CTAaHIAApPTOB  OCHOBHOTO  OOIIETO
oOpa3oBaHus, OPUEHTUPOBAHA HA OOECMEYCHUE WHAMBUAYAIBHBIX MOTPEOHOCTEH
oOydJarommxcsi W HampaBieHa Ha JOCTI)KCHHE IUIAHUPYEMBIX pe3yJIbTaToOB
OCBOCHHSI TPOTPAaMMbl OCHOBHOTO OOIIEro o00pa3oBaHus C YYETOM BBIOOpa
yY4aCTHUKaMU 00pa30BaTEIbHBIX OTHOIICHUM KypCOB BHEYPOUHOM ACSTEIHHOCTH.
DTO MO3BOJISIET 00ECIIeUNTh €AMHCTBO 00s13aTenbHbIX TpeboBanuit ®I'OC OO0 Bo
BCEM TIPOCTPAHCTBE IIKOJIHLHOTO OOpa30BaHMS: HE TOJHKO HAa YPOKE, HO M 3a €ro
TIpeICIIaMH.

[Iporpamma BHEYpPOUHOH ACATEIHHOCTH 10 XUMHUU OCHOBBIBACTCS HA COYCTAHHH
7a00paTOPHBIX HCCIICIOBAaHUN C HCIOJb30BaHHEM oOopyaoBaHus LleHTpoB
oOpazoBanus «Touka pocta» U (HOPMUPOBAHUSI IIEHHOCTHOTO OTHOIIEHHUS K
NpUPOJE, 3HAHHWSAM, 3J0POBBIO, UYEpPEe3 OpPraHU3alUI0 HCCICAOBATEIIbCKOW U



DKCIEPUMEHTAIIBHON JeATeNbHOCTU. [Ipu peanmnsanuy nporpamMmbl BHEYPOUHOU
NESATEIBHOCTH «XHUMHMsI YBJIEKATEIIbHO M IPOCTO» HCHOJIb3yeTCs 000pyAOBaHUE
00pa30BaTeNbHOrO IlenTtpa «Touxka pocTa» €CTECTBEHHOHAYYHOMN
HaIIPaBJICHHOCTH, YTO IIO3BOJISET:

® COBEpILECHCTBOBATh YCIOBHUS MOBBIMICHHUS KauecTBa 00pa30BaHUs B IIKOJIE IO
y4eOHOMY MPEAMETY «XUMHUSD;

® pacIIUPATh BO3MOXHOCTU OOYyYaroOlUMXCSd B OCBOEGHUHM Y4YEOHOIO INpeaMeTa
«XUMHUS» M OPOrpaMM  BHEYPOYHOM JI€ATEIBHOCTH HAIIPaBICHHOCTH; W
JIOTIOJIHUTEIBHOIO 00pa30BaHUs €CTECTBEHHOHAYYHOU

e 0TpadaTbIBaTh MPAKTHYECKHUE YMEHHS MO y4eOHOMY MpeaMETy «XHUMHS»
HeoOxomaumbIie it permenus 3aganuii BcOILl, BITP, 'THA;

e (opmupoBaTh (YHKIMOHAIBHYIO TIPaMOTHOCTh OOydYaromuxcs. 3ajgaden
neaarora, paboTaoLIEro Mo MporpaMMe, SIBISETCS pa3BUTHE y OOy4arolerocs
ITO3HABATEIIBHOIO MHTEPECA K DKCIIEPUMEHTAIBHOM M HCCIIEIOBATEIILCKOM YacTh
y4eOHOro mpeameTa « XUuMHUs».

B Tom uucre:

® pa3BUBaTh U YIIyOJATh 3HAHHUA O XUMHUYECKHX BEILECTBaX, MOKa3aTh HUX
3HAYEHHUE JUISl IPUPOJIBI U YETIOBEKA;

¢ () opMHUPOBATH YMEHUE CAMOCTOSATEIBHO MPOBOAUTH OIBITHI U UCCIIEIOBAHMUS;

e JieaTh BBIBOJBI O CBOMCTBAX BEILECTB, MX BAXXHOM POJIM B KU3HM YEJIOBEKA U
00I11eCTBA;

® OCYILIECTBIISITH IPOEKTHO-UCCIEA0BATEIBCKYIO JEATEIBHOCTD;

® pa3BUBAaTh HAaBBIKW KOMMYHHUKAallMM, HaOJIOJAaTEIbHOCTH, TBOPYECKOTO
BOOOpaxeHUsI.

Onucanne Mecra npeaMera B y4eOHOM IJIaHe

B cooTBercTBHM C y4eOHBIM IJIAHOM OCHOBHOTO 001iero oOpa3zoBanuss MbOY
COHI Ne2 mporpamma ¢akyJIbTaTUBHOTO Kypca «DJeMEHTapHasi XUMUSDH)
peanusyetcs B 8 kiaccax mo 34 yaca (34 vegenu no 1 yacy B Hefeio).

[Iporpamma mnpennonaraer Kak MPOBEICHHUE PETYISPHBIX €XEHEAEIbHbIX
BHEYPOUHBIX 3aHITHI CO HIKOJIBHUKAMHU, TaK U BO3MOYKHOCTh OPraHU30BBIBATh
3aHATHS KPYITHBIMU OJIOKAMH.

Ilnanupyembie pe3yJIbTAaThbl 0CBOCHHUS KyPCa BHEYPOYHOM AeSITeIbHOCTH

3aHATUS B paMKax MpPOTpaMMbl HANpPABJICHBl Ha OOECIECYCHHE TOCTHXKCHHI
IIKOJIbHUKAMH, CJIEAYIOINX JMUYHOCTHBIX, METAIPEIMETHBIX H NPEAMETHBIX
00pa30BaTENbHBIX PE3YIHTATOB.

JInyHOCTHBIE pE3yNbTATHI

JInyHOCTHBIE pE3yNbTAaThl OCBOEHUS IMPOTPAMMbl BHEYPOUHOM JEATEIBHOCTH
JIOCTUTalOTCSl B XO/i€ 00Y4YEHUsI XMMHUHU B €IUHCTBE YYEOHOW M BOCHUTATEIbHOU
NEeATEeIbHOCTH  MIKOJABl. OHM  OTpPaXalT  TOTOBHOCTh  OOy4aroIuxcs



PYKOBOJICTBOBATbCS CHUCTEMOW TMO3UTHUBHBIX IIEHHOCTHBIX OpHEHTAlMWd U
pacUIMpeHHe OMbITa IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

[laTproTHYECKOrO BOCIIUTAHUS:

® [IOHMMAaHUE 3HAYCHUS XUMUYECKOM HAyKM U TEXHOJOTUU B IKU3HU
COBPEMEHHOT0 O0IIECTBA, B pa3BUTUU SKOHOMHUKHU Poccuu u CBOEro peruoxa.

['pask1TaHCKOTO BOCTIMTAHUSA:

® TPEJCTAaBICHHE O COLMAIBHBIX HOPMax M TPAaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHUH B KOJUIGKTUBE, TMPOSBICHUE KOMMYHUKATHUBHOW KYyJBTYpPHl B
Pa3HOO0Opa3HOM COBMECTHOM JCSTEIBHOCTH.

[leHHOCTH HAYYHOTO MO3HAHUS:

® MHUPOBO33PEHUYECKHUE TNPEJCTABICHUS O BEIIECTBE M XWMHUYECKOW pEaklUu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSA HAyKU U HEOOXOAMMBIE IS
MOHUMAaHUSI CYITHOCTH HAay4YHOW KapTHUHBI MUPA; OCO3HAHUE IIEHHOCTH HAYyYHOTO
MO3HAHUSA JIJISl PA3BUTHS KAXkI0T0 YEJIOBEKa U MTPOU3BOJAUTEILHBIX CHII 00IIECTBA B
[[EJIOM, POJM W MeCTa HayKh «XHUMHS» B CHUCTEME HAay4HBIX MPEACTABICHHUHN O
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOJbI, B3aUMOCBS3SIX UYEJIOBEKa C MPHUPOIHON U
TEXHOJIOTUYECKON CPEIOH;

e [IO3HABaTeJibHasE MOTHBAIMS M HHTEPEC K OOYUYEeHHIO, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOpPa3BUTHIO M CaMOOOpA30BAHMIO, K HCCIIEIOBATEIbCKON
JEATEIIbHOCTH.

®u3znyeckoro  BOCMUTAaHUS, (QOPMUPOBAHUS  KyJIbTYPhl  370pPOBbS U
HMOIIMOHAIILHOTO 0JIArONONYYHS

® OCO3HaHUE UEHHOCTH KU3HHU, HEOOXOOUMOCTH COOJIOJEHUS MPaBUII
0e30MmacHOCTU TpU OOpalleHHWH ¢ XUMHUYECKMMHU BEIIECTBAMU B YYEOHBIX U
YKU3HCHHBIX CUTYaIHSIX.

TpyoBOro BOCHUTaHUS:

e ¢opMHupOBaHHWE  I[EHHOCTHOTO  OTHOIICHHMS K  HCCJIEI0BATEIbCKOU
JeSATEeTLHOCTH KaK BHICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIIECTBE.

DKOJIOTUYECKOTO BOCITUTAHHS:

® OCO3HAHWE HEOOXOJUMOCTH OTHOIIEHHUS K MPUPOI€ KaK UCTOYHHKY KU3HU Ha
3emJie, OCHOBE €€ CyIlIeCTBOBAHMSI;

® OCO3HAaHHWE TrJI00aJBLHOTO XapaKTepa SKOJOTMYECKHX MpoOJIeM U MyTel HX
pelieHus;

® CIIOCOOHOCTH NMPUMEHATHh 3HAHUSI, TOJydyaeMble MPU M3YUYCHUH XUMHH, IS
pelieHus 3a7a4, CBI3aHHBIX C OKPYXKAIOIIEeH Cpesioi;

® TOTOBHOCTh K YYacCTHIO B TMPAKTHUYECKON JCATETLHOCTH DKOJOTMYECKON
HaIPaBJICHHOCTH.

MertanpenMeTHbI€ pe3yJIbTaThl

MeranpenMeTHble  pe3yiabTaThl  OOYYarOUIUXCS, OCBOMBIIUX MPOTPpaMMy
BHEYPOUHOUN JEATENBHOCTH Y4YEOHOro MpeameTa «XUMHS» OCHOBHOTO OOIIEro
o0pa3oBaHusl, BKIIOYAIOT:

® YCBOCHHME MEXIUCIUIIIMHAPHBIX (MEXKIIPEIMETHBIX) MOHITHH, OTpakKarolnx
MaTepUalbHOE €IMHCTBO MHpa U TMpOIEecC MO3HaHUS (BEIIECTBO, CBOWCTBO,



DHEPTHUs, SBICHUE, HAYYHBIA (DAKT, 3aKOHOMEPHOCTh, THUIIOTE3a, 3aKOH, TEOPHS,
HaO0JII0ICHUE, U3MEPEHHE, UCCIIEAOBaHUE, SKCIIEPUMEHT U JIp.);

® OBJIAJICHUE YHUBEPCAIbHBIMU YUYEOHBIMU ACHCTBUSAMU (TIO3HABATEILHBIMU,
KOMMYHUKATHUBHBIMHM,  PETYJISTUBHBIMH),  BAQXHBIMH  JUI  TIOBBIMICHUS
3¢ (HEKTUBHOCTH OCBOCHHS COJEpX)aHUS Yy4deOHOro mpeamera, (GopmMupoBaHUS
KOMIIETEHIIUM, a TaK:Ke MPOEKTHO-UCCIIEIOBATEIILCKOMN NEATEILHOCTH YUYalllUXCs B
Kypce XUMUH;

® CIIOCOOHOCTh MX HUCIOJIb30BaTh B y4€OHOM, MO3HABATEIHHOW M COIMATBHOU
npaktuke. OBlajJieHHe  YHUBEPCAIbHBIMU  IIO3HABATEIbHBIMU  Y4EOHBIMU
JICVUCTBHUSIMH BKJIIOYAET: ba3oBbie JTOTMUECKHUE AEHUCTBUSA: ® YMEHHUS UCIIOJIb30BATh
MPUEMBI JIOTUYECKOTO MBIIUIEHUSI TP OCBOCHHM 3HAHUN: PaCKpPhIBATh CMBICI
XUMUYECKUX TOHATUN (BBIIETSATh MX CYIIECTBEHHbIC MPU3HAKH, YCTAHABIMBATH
B3aMMOCBSI3b C JIPYTUMU MOHSATUSIMH );

® aHAIM3UpPOBATh, CpaBHUBAaTh, 0000IIaTh, BHIOMPATh OCHOBAHUS IS
KIaccupUKAMU M CUCTEMaTU3allUd XUMHYECKUX BEIIECTB U XHUMHYECKUX
peaKkuu;

® YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBS3H MEX]1y OOBEKTaMH U3yUCHUS,

® CTpPOUThH JIOTUYECKUE pacCyXAcHUs (MHIYKTUBHbBIC, JCAYKTHUBHBIC, IO
aHaJIOTHH ),

e Mpejjiaratb KPUTEPUU U BBISBISATH 0OIME 3aKOHOMEPHOCTH U MPOTUBOPEUUS
B M3y4YaE€MbIX MPOIECCaX U SBJICHUSX; ® JeiaTh BEIBOJIbI M 3aKIIOUYCHUS;

® yMEHHUS MPUMEHATh B TMpPOIECCe IMO3HAHUS TOHATHS (TIPEIMETHbIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peo0pa3oBbIBaTh MOJCIBbHBIC TPEACTABICHUS — XUMUYECKUM 3HAK (CHUMBOJI
DJIEMEHTa), XUMHUYeckas (opmysia U ypaBHEHHE XMMHUYECKOW pEaklud — TMpHU
pelieHny y4eOHBIX 3a7ad; C Yy4€TOM OTUX MOJCIBHBIX TMPEICTABICHUM
XapaKTepru30BaTh U3y4aeMble XUMUYECKHE BEIIECTBA U XUMUYECKHUE PEAKIUU.

ba3oBble HcclienoBaTebCcKue ASUCTBUS (METOAbl HAYYHOTO MO3HAHUS BEILECTB
U SIBJICHUN):

® YMEHHS NPHUMEHSITh METOJbl HAyYHOTO TMO3HAHUS BEIIECTB W SIBJICHUN Ha
SMIIUPUYECKOM M TEOPETUYECKOM YPOBHSIX B Y4eOHOW TMO3HABATEIbHOW U
MPOEKTHO-UCCIIEIOBATEIbCKOM AEATEIbHOCTH;

® YMEHHSI KCIOJIb30BaTh IOCTABJIICHHBIE BOIPOCHI B KAu€CTBE WHCTPYMEHTA
MO3HAHUS Y CAMOCTOSITENIbHO CTaBUTh BOIIPOCHI; aHATU3UPOBATh (DAKTHI, BBISIBISTh
u GopmyIupoBaTh MpoOJIeMy, ONPENeNsATh Ieb M 3aJayd, COOTBETCTBYIOIIWE
pELIEHUIO MTPOOJIEMBI;

® MIpe/JIaraTh OMUCATENIbHYIO WK OOBICHUTEIBHYIO TUIIOTE3Y U OCYILECTBIISITh
€€ MPOBEPKY;

® yMEHHUS MPOBOJUTHh U3MEPECHUS HEOOXOIMMBIX MapaMeTPOB, BBIUMCICHUS,
MOJICIMPOBAHUE, HAONIOACHUS W DKCIEPUMEHTHI (peajbHbIe W MBICICHHBIC),
CaMOCTOATEIILHO TMPOTHO3UPOBATH PE3YNbTAThI, (POPMYIHPOBATH OOOOIICHUS |
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITh OTYET
O MPOJIeTTaHHOM padoTe.

[Tpuémbl paboThI ¢ HHGOPMAITHEHA:



® YMEHUSI OPUEHTUPOBATHCSA B PA3JIMYHBIX UCTOYHMKAX MH(OpManuu (HaydyHO-
HOMYJISIpHAasl JUTepaTypa XMMHMUYECKOTO COJEp)KaHUs, CIPaBOYHBIE IOCOOus,
pecypcbl HTEepHETA);

® AHATU3MPOBATH MH(GOPMALIMIO U KPUTHUUECKH OLICHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUYUBOCTh, OTOMPATh U MHTEPIPETUPOBATh MH(OPMALIMIO, 3HAUUMYIO
JUIS pelieHusl yueOHOU 3a1auu;

® YMEHHUS MPUMEHSTHh Pa3IUYHbIe METOJAbl U (POPMYIUPOBATH 3aMpPOCHl MpHU
noucke u 0T0ope nHbOpMaIuu, HEOOXOAUMOM /IJIsl BBITIOTHEHUS yUeOHBIX 3a/1a4;

®  UCNONb30BaThb  HMH(POPMALMOHHO-KOMMYHUKAaTUBHBIE  TEXHOJOTHUU U
pa3INYHbIE IOUCKOBBIE CUCTEMBI;

®  CaMOCTOSITENILHO  BBIOMPATh ONTHUMAIBHYIO (OpMYy  TPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, AUArpamMMbl, TAOIHIIbI, PUCYHKH H T.I1.);

® yMEHMsS HCIOJIb30BaTh HAay4HBIH SI3bIK B KAauecTBE cCpeAcTBa padOThI C
XUMHUYECKOW nHpOpMaIIHeH;

® [IPUMEHATHh MEXIPEAMETHbIE ((PU3MUYECKHME W MAaTeMaTHYECKUE) 3HAKU U
CUMBOJIBI, (opMynbl, abOpeBUATypbl, HOMEHKJIATypy, HCIOJIb30BaTh H
npeo0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJITHOCTH.

OBnajeHue CUCTEMON YHHMBEPCAIbHBIX YUYEOHBIX KOMMYHUKATUBHBIX JIEHCTBHI
o0ecnieunBaeT CPOPMUPOBAHHOCTh COLUATIbHBIX HAaBBIKOB OOILLIEHUS, COBMECTHOM
NEATEIbHOCTH, B TOM YHCIIE:

YMmeHnus oOuieHnst (IMCbMEHHON U YCTHOM KOMMYHHUKAIUH):

® MPEACTaBJIATh IOJIYYEHHBIE PE3yNbTaThl MO3HABATEIBHON IEATEIbHOCTH B
YCTHBIX U TUChMEHHBIX TEKCTaX;

e MyOJMYHO BBICTYHNATh C MPE3EHTAlMel pe3yNbTaTOB  BBINOJIHEHUS
XUMHUYECKOTO  JKCIIEpUMEHTa  (MCCiIeloBaTeNIbcKoM — jJabopaTopHOl  win
MPaKTUYECKON pabOThI, yueOHOTO TTPOEKTA).

YMeHust yaeOHOro COTpyJHUYECTBA (TPYIIOBAasi KOMMYHHUKAITUSA):

® y4acTBOBaTh B TIPYMNIOBBIX (opMax padOThL: IJIAHUPOBATh OPraHU3ALUIO
COBMECTHOI paboThl, OMpENEIsTh CBOI POJib, PACHPENEATh 3aJauyll MEXIY
YJIEHaMU TPYIIIIbI;

® BBHINOJHATH CBOK YacThb pPaOOThl, KOOPAMHUPOBATH CBOM JIEUCTBUS C
JNEHUCTBUSMMU JIPYTUX WICHOB KOMaH/Ibl, ONIPEAEIATh KPUTEPUU MO OLIEHKE KaYyecTBa
BBITIOJIHEHHOHN pa0OThI;

e pewiaThb BO3HHMKAIOLIME MPOOJEeMbl Ha OCHOBE yd€ra OOIIUMX HMHTEPECOB U
COIJIACOBAaHUS TMO3MILMHA, Y4YacTBOBaTb B OOCYXIEHUH, OOMEHE MHEHUSIMH,
«MO3TOBOM HITYpME» U IpYruX (hopMax B3auMOAEHUCTBUS.

OBnaneHue YHUBEPCAIBHBIMU  YYEOHBIMH  PETrYISTHUBHBIMU  JCHCTBUSIMU
BKJIIOYAET Pa3BUTHE CAMOOPTaHU3ALMM, CAMOKOHTPOJS, CAMOKOPPEKIUHU, B TOM
qucle:

® yMEHUS peuiaTh yueOHbIe U UCCIIeI0BATEIbCKUE 3a/1a4H;

® CaMOCTOSITEJIbHO BBIOMPATh CIOCOO pelieHus] yueOHOM 3a1auu, TUIaHUPOBATh
CBOIO pa0OTy MPHU pelIeHUH YI4eOHOM WIIM HCCIIeI0BaTeIbCKON 3a/1a4H;

® Ha OCHOBE TMOJYYEHHBIX PE3yIbTaTOB (HOPMYIUPOBATH OOOOIIECHHS U BHIBOIBI,
IIPOTHO3UPOBATh BO3MOKHOE Pa3BUTHE IPOLIECCOB;



® AHAJIU3UPOBATH PE3YJbTATHI: COOTHOCUTH CBOU JIEWCTBUA C IIAHUPYEMBIMU
pe3yJIbTaTamMu, OCYIIECTBIISITh CAMOKOHTPOJIb AEATEIbHOCTH;

® KOPPEKTUPOBATH CBOIO JEATEIBHOCTh HA OCHOBE CAMOAHaJIM3a U CAMOOLICHKH.

[IpenMeTHBIE PE3YIbTATHI

1) packpbIBaTh CMBICI OCHOBHBIX XMMHUYECKMX TOHATHUIA: aTOM, MOJEKYJa,
XUMUYECKUN D3JIEMEHT, METAJJI, HEMETal, aJUIOTPONHs, IPOCTOE BEUIECTBO,
CIIOKHO€ BEIIECTBO, CMeCh (OJHOPOJHAsA U HEOJHOPOJHAs), BaJIEHTHOCTD,
OTHOCHUTEJIbHASI aTOMHAsi U MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJb,
MOJISIDHAsE Macca, MaccoBas [OJS XHMHYECKOTO »JJIEMEHTa B COCIMHEHUHU,
MOJISIpDHBI  00BbEM, OTHOCHUTENbHAs IUIOTHOCTh Ta30B, OKCHJI, KHC- JIOTa,
OCHOBaHHUE, COJIb, aM(OTEpHBIN OKCUJ, aM(pOTEPHBIA THAPOKCHA, XUMHUYECKas
peaxius, KiaccupuKaIys peakinid: peakiuu COSUHEHUSI, PEaKIIUU Pa3JI0KEHNU,
peakluuu 3aMELIEHUs, pPeakuuu OOMEHa, 3K30- M SHJOTEPMHUYECKHE DPEaKIUU;
TEIJIOBOM 3(PPeKT peakuuu; SApPO aToma, SJIEKTPOHHBIA CIIOM aToMa, aToOMHas
opbuTanb, paguyc aroMa, XUMHUYECKas CBs3b, MOJSIpHAs M HENoJspHas
KOBAJICHTHAsI CBSI3b, HOHHAS CBs3b, HOH, KATUOH, AaHHOH, PacTBOP, MaccoBas J0Js
BellecTBa (IPOLEHTHAsE KOHIEHTpAlUsl) B pPAacTBOpE, MOJSPHAs KOHIEHTpaILUs
BEIIECTBA B  PAacTBOpPE;  DJIEKTPOOTPULATEIBHOCTb, CTENEHb  OKUCICHUS,
OKHUCJIUTEIX U BOCCTAHOBUTEIM, OKUCIEHUE U BOCCTAHOBJICHHE, OKUCIMTEIIBHO-
BOCCTAaHOBUTEJIbHBIE PEAKILIUU, METOJ] 3JIEKTPOHHOr0 OanaHca;

2) WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX MOHATHH U
IIPUMEHSATH 3TH MOHATHSI IPY OIMCAHUU BELIECTB U UX MIPEBPALLCHMIA;

3) uCnoaBp30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsI COCTaBICHHS (pOPMYJ BELIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

4) omnpeaendaTb MNPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy
COeIMHEHUN 10 (opMyJiaM; BUIbI XUMUUECKOMN CBS3U (KOBAJICHTHOW W MOHHOM) B
HEOPTaHUYECKUX COECTUHEHUSX;

5) packpbIBaThb CMBICI 3aKOHOB COXpPAHEHHUs MacChl BEIIECTB, MOCTOSHCTBA
cocraBa, llepmonnueckoro 3axona [[. 1. MenneneeBa, aTOMHO-MOJIEKYJIIPHOU
TEOPHH, 3aKOHA ABOTaJpO U €ro CIEACTBUI; NPEICTABICHUN O HAyYHBIX METOAAX
NIO3HAaHHsA, B TOM YHUCJIE OKCIHEPUMEHTAIBHBIX M TEOPETUYECKHX MeToAax
VICCJIEIOBAHMSI BEIIECTB U U3YUYECHHSI XUMUYECKUX PEAKLIU;

6) IEMOHCTPHUPOBaTh NOHMMAaHUE MEPUOAUYECKON 3aBUCHUMOCTU CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT UX nosioxkeHus B [lepuonnyeckoil cucreme; 0ObACHATH
CBA3b MOJIOKEHHsI 3iemMeHTa B llepuoaudeckoil cucreme ¢ pacnpeaeiaeHueM
AJIEKTPOHOB M0 HEPIeTUYECKUM YPOBHSIM, MOIYPOBHSIM M OpOUTAISIM aTOMOB
NEPBBIX YETHIPEX MEPUOJIOB;

7) xnaccupuUUpOBaTh XUMHUYECKHUE DJIEMEHThI; HEOPTraHWYECKHUE BEIIECTBA;
XUMUYECKUE peaklnu (110 YUCIIy U COCTaBY YYaCTBYIOLIUX B PEAKLMU BEIIECTB, 11O
TerIoBoMy 3G DexTy);

8) xapakTepu3oBaTh (OMHUCHIBAThH) OOIIME XUMHUYECKHE CBOWCTBA OKCHIOB,
KHCJIOT, OCHOBAaHUIM M COJIEH, TeHETHYECKYI0 CBA3b MEXIYy HUMH, MOATBEpKAas
IPUMEPAMU MOJIEKYJISIPHBIX YPABHEHHI COOTBETCTBYIOIIUX XUMUYECKHUX PEAKLIN;



9) OOBICHATH W MPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT UX
COCTaBa M CTPOEHUS; BO3MOXKHOCTU MPOTEKAHUSI XUMHUYECKUX MPEBpAIlCHUN B
Pa3IMYHBIX YCIOBUSX;

10) BBIUUCHATH MOJISPHYIO MAacCy CMECH, MOJIbHYIO JOJII0 XHUMHUYECKOIO
AJIEMEHTa B COCIMHEHHH; MACCOBYIO JOJI0 XMMHYECKOTO 3JieMeHTa mo Gopmyrie
COCJIMHEHHUS; HAXOAUTh NPOCTEHITyI0 (OpMyTy BeIlecTBa MO MAacCCOBBIM WM
MOJIBHBIM JIOJISIM 3JIEMEHTOB; MAacCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJISIPHYIO
KOHIICHTPAIIMIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI MO YPaBHEHUSIM
XAMHUYECKON pEaKIuu;

11) npuMeHSTH OCHOBHBIE ONIEPALlMU MBICIUTEIBHON IEITENbHOCTH — aHaIU3 U
CUHTE3, CpaBHEHHE, 0000IIEeHNEe, CHCTEMATH3aINI0, KIACCU(UKAITUIO, BHISIBJICHHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — IS W3YYCHHUS CBOWMCTB BENIECTB U
XUMHUUYECKUX PEaKIUii; eCTEeCTBEHHO-HAYYHbIE METO/IbI MO3HAHUS — HAOJI0/ICHHE,
U3MEpEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (pEaIbHbIH W MBICICHHBIA) — IS
OCBOCHHUSI Y4EOHOTO COJIEp>KaHUS;

12) cocTaBisTh ypaBHEHHsS TPOCTHIX OKHUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX
peakiuii (MeTo0M JIEKTPOHHOTro OajaHca);

13) ycraHaBIMBaTh CBSI3U MEXKAY pEAIbHO HAOIIOMAEMBIMU XUMHUYECKUMU
SBJICHUSIMU U TIPOLIECCAMHU, MTPOUCXOISIIUMHU B MAaKpO- U MUKPOMHUPE, OOBICHATH
MPUYUHBI MHOTOOOPa3usl BEUIECTB; COOTHOCUTh XUMUYECKHE 3HAHUS CO 3HAHUSMU
JIPYTUX YICOHBIX MPEIMETOB,;

14) cnemoBarh mpaBuiaM Oe30macHONM pabOThl B Ja0OpaTOpuu  MpU
WCIIOJB30BaHUM XHUMHYECKOM TMOCYyAbl M OOOpYJAOBaHHUA, a TakKe MpaBUIaM
oOparieHusi ¢ BEMIECTBAMH B COOTBETCTBHM C HMHCTPYKIHUSMH BBITTOJTHCHHS
7a00paTOPHBIX OMBITOB M MPAKTUYECKUX Pa0OT MO MOIMYYEHUIO U COOMPAHUIO
ra3zo00pa3HbIX BeHIeCTB (BOJOPOJa M KHUCIOPOJAA), MPUTOTOBJICHUIO PACTBOPOB C
ONPEAECIEHHON  MAacCOBOM  JIOJIEM  PacTBOPEHHOTIO  BELIECTBA,  PELICHUIO
DKCIIEPUMEHTANILHBIX 3a7a4 10 TemMe «OCHOBHBIE KIJIACCHI HEOPTraHUYECKHUX
COCIUHCHUI;

15) neMoHCTpUpOBaTH BIAJICHUE OCHOBAMH XHUMHYECKOW TPaMOTHOCTH,
BKJIFOYAOIIEH yMEHHsSI 0€30MacHOro oOpaIieHusi ¢ BEIIeCTBAMH, HUCTIOIb3YEMbIMU
B MOBCEIHEBHOM JKM3HU, a TaK)K€ 3HAHWE TMPABUII TIOBEICHUSI B LIEIISAX COCPEIKECHUS
3I0POBbS M OKPYKAIOIIEH Cpebl.

Conepskanue nporpamMmmbl

Tema 1. Ilepeonauanvhvie xumuueckue nonamus (10 uacoe)

Xumuss — BaxkHasg 00JIaCTh €CTECTBO3HAHUS M TPAKTUYECKOU NEATEIIbHOCTH
yesoBeka. PoJjib XMMUM B JKU3HU YeJIOBEKa. XHUMUS B cucTeMe HayK. [loHsTue o
TEOPETUYECKUX M HIMIIUPUUYECKUX METOAAaX MO3HAHMUS B €CTECTBEHHBIX HayKax.
[IpencraBnennsi 0 HAyYHOM TO3HAHWU HA SMIHUPUUYECKOM ypOBHE: HAOJIOJCHUE,
W3MEPEHHUE, SKCIEPUMEHT, MOJCIMPOBAHHUE, BBIYMCIICHHUE; HA TEOPETHUYECKOM
ypOBHE: Hay4yHble (akThl, MmpodiieMa, TUNOTE3a, TEOpHus, 3aKoH. VCTOYHMKH
XuMHUeckoil wuH(popmaruu. I[loHstne o wMeromax pabOTBl ¢ XUMHYECKUMU
BemectBamu. OOOpy/IOBaHME IIKOJBHOM XuMu4eckod mnabopatopuu. [IpaBuia



Oe3omacHOro oOpalleHusi € BelleCTBaMU U Ja0OpaTOPHBIM OOOpPYIOBAaHUEM.
Hucteie BemecTBa U cMecH. [IOHATHE O TOMOTE€HHBIX M T€TEPOTE€HHBIX CMECSX.
CnocoObl pasnenenusi cmeceil. OuucTka BeliecTB. BemjecTBa M XUMUYECKHe
peakuuu. IIpocTeie u cllOkHBIE BemecTBa. MeTamibl U HeMeTaluibl. Bemectsa
MOJICKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO  CTpoeHHs. Xumudeckas (opmyra.
BajleHTHOCTP aTOMOB XUMHYECKUX OJJIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa
BemecTB. OTHOCUTENBbHAS aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca.
MaccoBas 10J11 XUMUYECKOTO dJIEMEHTa B coeAuHeHnn. Haxoxaenue npocrenmen
dbopMyInbl BelIecTBa MO MAacCOBBIM JOJNISIM 3JieMeHTOB. KoimdecTBO BelecTna.
Monsipaast macca. Pacu€tel mo dopmymnam XxuMuyeckux coenuHeHuil. MompHas
JI0JIs XUMHUYECKOTO AJIEMEHTa B coeAnHeHnu. Haxoxaenue npocreiiiein GopmyIbi
BEILIECTBA 10 MOJIBHBIM JIOJSIM 3JIEMEHTOB. PU3NYECKHE U XUMUYECKUE SBIICHUS.
XuMHuecKass peakuus M €€ MPU3HAKU. YCIOBUS MNPOTEKAHUS XUMHUYECKHX
peakumii. 3aKOH COXpaHEHUs MacChl BEUIECTB. XUMHUYECKHE ypaBHEHUS. THIIbI
XMMHUYECKUX peakuuil (COeAUHEHHUs, pa3JIoKeHUs, 3aMelieHns, oOMeHa). Pacuérnl
M0 XUMHUYECKUM ypaBHEHUSIM. Berurciienus (ucnomnb3oBath 3aaanus BITP u OI'D):
— MAaccoBOM JI0JIM XMMHMUYECKOTO »JJIeMEHTa Mo (opMylie COEIUHEHUS;
npocTeiiei popMybl BelecTBa 10 MAaCCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB;
— MO YPaBHEHMSIM XHUMHYECKOM pEaKIUHU: KOJMYECTBAa BELIECTBA, MAcChl IIO
U3BECTHOMY KOJIMYECTBY BELIECTBA, MAacCE PEAareHTOB WJIM MPOAYKTOB pPEAKLMU.
[Ipaktnueckue padoThl: 1. 3HAKOMCTBO € XMMHYECKOW MOCYJIOH, C MpaBUiIaMu
paboTel B jaboparopuu W nOpuéMaMu  OOpallleHHsT C  J1a0OpaTOPHBIM
o0opynoBanueM, ULUGPOBbIMH JaTyukamMu obopynoBanus llenTpoB «Touka
pocta». 2. OnpenesieHnue CTPYKTyphl iaMeHu. 3. OnpeneneHne YuCThIX BENIECTB
n cMmecer. 4. IIpoBeneHue OUYMCTKM BOABI OT PACTBOPUMBIX MPUMECEH. 3.
Onpenenenue BOOONPOBOJHONM M AUCTUIUIMPOBAHHON BOABL. 6. OmpeneneHue 1o
KaKOW TEMIIEpaTypbl MOYKHO HArperh BellecTBO. 7. M3MepeHue Temmneparypsl
KUIIEHUS BOJBI C MOMOLIBIO Ja0OPATOPHOTO TEPMOMETPA U JaTUMKA TEMIIEPaTypBhl.
8. OmpeneneHue TeMnepaTypbl KpUCTAUIM3alMK BemiectBa. 9. I3ydeHue
busndeckux cBoricTB MetauioB. 10. M3ydeHue npru3HaAKOB XUMHUYECKUN pEaKIUil:
BBIJICICHHE W ToriomeHue temna. 11. M3ydeHue 3akoHa COXpaHEHUs MacChl
BEILIECTB: IIPOBEJACHNE DKCIIEPUMEHTA.

Tema 2. Bascneitmue npeocmagumenu nHeopeanuyeckux eeuwgecme (11 uacos)

IIpencraBienuss o razax. 3akoH ABoraapo. MomsipHblii 00BEM Ta3os.
OTHOcHUTENBHAS TIOTHOCTH ra3oB. OnpeneneHrne OTHOCUTEILHOW MOJICKYJISPHOU
Macchl Tra3000pa3HOro BEHIECTBA IO H3BECTHOM OTHOCHUTEIBHON IJIOTHOCTH.
OObEMHBIE OTHOIIEHHUS Ta30B NpPH XMUMHYECKUX peakuusax. TeraoBoil 3ddext
XUMHUYECKON peakluy, TEPMOXHUMHUYECKUE YPaBHEHUS, SK30- U SHIOTEPMUYECKHE
peakuuu. PactBopbl. HacellieHHBIE U HEHACBIIIEHHBIE pacTBOPBI. PacTBOpUMOCTH
Bemects B Bojxe. DakTophl, BIMAOIIME HA PAacTBOPUMOCTb TBEPABIX U
razoobpasubix BemniecTB. (CrnocoObl BbIpaXEHHs] KOHILEHTPALUMU PacTBOPOB:
MaccoBasg  JOJiI ~ PAacTBOPEHHOIO  BEIIECTBA, MOJIApPHAs  KOHLIEHTpaLus.
Knaccudukanus neoprannyeckux coenuuenuit. Oxcuapl. Kucinorel. OcHOBaHUS.
Conu (cpenHue, KUCIbIE, OCHOBHBIE, BOMHBIE). MexIyHapoaHasi HOMEHKJIATypa
HEOPTraHWYECKUX COEIWHEHHUWA. TpHBHANbHBIE HA3BaHHUS OCHOBHBIX KJIACCOB



HEOPraHUYEeCKUX coequHeHnil. dusznueckue U XapakTepHbIE XUMHUYECKHUE
cBorictBa. llolydeHMe OCHOBHBIX KJIACCOB HEOPraHUYECKUX COCIUHECHUM.
['eHeTnyeckass CBSI3b  MEXKIY  KllacCaMU  HEOPraHUYECKUX  COCIUHEHUH.
Boruucnenus (ucnonb3oBaTh 3amanus BIIP u OI'D): — o0béma, koiuuecTBa
BEI[ECTBA ra3a Mo U3BECTHOMY €0 KOJUYECTBY BEIIECTBA UM 00BEMY; — OOBEMOB
ra3oB MO YPaBHEHUIO XMMHYECKOM pPEaKIUW; — MO YPABHEHUSM XHUMHUYECKOU
peaklMK: KOJMYECTBA BEIIECTBA, 00BbEMA, MACCHl MO H3BECTHOMY KOJIMYECTBY
BEIECTBAa, OO0BEMY, Macce pearecHTOB WJIM TNPOAYKTOB PEaKIUU; — C
UCIIOJB30BAaHUEM TIOHSTHSI «MaccoBasl JIOJsl BEIIECTBA B pacTBOpe»; — C
WCIIOJIb30BaHUEM TOHATHS «MOJISIpHAsE KOHIIEHTpAIUsl PACTBOPEHHOTO BEIIIECTBAY;
— C HCTOJB30BaHHEM TpadUKOB PACTBOPUMOCTH IS PACYETOB PACTBOPUMOCTH
BemiectB. [lpaktuueckue pabotei: 12. Omnpenenenue cocraBa Bo3ayxa. 13.
Omnpenenenue TemioBoro 3¢ @dexra pacTBOpeHus BemiecTB B Boae. 14. M3ydenue
AK30TEPMUYECKUX peakuui. 15. M3ydeHue »HHAOTEpMUYECKHX peakiui. 16.
N3yueHne 3aBUCMMOCTH pPAacTBOPUMOCTH BEIIECTBA OT TemmepaTypbl. 17.
HabGmronenue 3a pocrom kpuctamioB. 18. M3ydyeHue CBOMCTB mepeHACHIIEHHBIX
pactBopoB. 19. OmnpeneinieHre KOHLEHTPALMU BEIIECTB KOJIOPUMETPHUUECKUM
METO/IOM 10 KajanbpoBouHoMy rpaduky. 20. [IpoBeneHue peakuuu paszioKeHHUs
kpuctatoruapara. 21. PemeHue SKCIEpUMEHTAIBHBIX 3aJad MO  TEME:
«OcHoBanus. TernoBod 3¢ GhEKT peakluud TUIPOKCHAA HATPHUS C YTIJIEKUCIBIM
razom». 22. Pemenne skCriepuMEHTAIBHBIX 3a/a4 1o TeMe: «OcHoBaHus. Peakuus
HEUTpaIu3aum».

Tema 3. Ilepuoouueckuii 3axkon u Ilepuoduueckas cucmema Xumuyeckux
anemenmoe /. U. Menoeneesa. Cmpoenue amomos. Xumuueckas cea3b.
Oxucaumenvno-eoccmanogumeibhuvle peakuuu (13 uacoe)

[lepnognueckuii 3akoH. [lepuonnueckas cucrema XuMuyeckux 3yeMeHToB /1. 1.
MenpneneeBa. CTpoeHue aTOMOB. OIJIEKTpOHHAs OpOUTaNb. DHEPreTUYECKUE
YPOBHH U TIOAYPOBHH aToMma; s-, P-, d opourtanu. IaeKTpoHHbIE KOHDUTYypalluK U
ANEeKTpOHHO-Tpaduueckre Gopmyibl aToMOB. CTpoeHHE DJEKTPOHHBIX 000JIOYEK
atoMoB mepBbix 20 xumMuueckux sneMeHToB llepuonnueckoit cuctemsl [l. .
MeHneneeBa: pacnpeiesieHue BJIEKTPOHOB IO SHEPreTUYECKUM  YPOBHSM,
MOAYPOBHSAM H OpOUTanIsIM. 3aKOHOMEPHOCTH U3MEHEHHS pajuyca aTOMOB
XUMHUUYECKUX DJIEMEHTOB, METAJUIMYECKUX W HEMETANIMYECKUX CBOWCTB MO
rpynmnamM W nepuojaM. M3MeHEeHHe KHCIOTHO-OCHOBHBIX CBOWCTB COEIMHEHUM
XUMHUUYECKUX DJIEMEHTOB B TNEPUOJAX U Tpymmax. ODJIEKTPOOTPULIATEIBHOCTh
XUMHUUYECKUX DJIEMEHTOB. XUMHYECKasl CBS3b U €€ BUJbI: KOBAJCHTHAS MOJSpHAs
CBSI3b, KOBAJICHTHAs HEMOJISIPHAS CBSI3b, MIOHHAS CBsI3b. MeXaHU3Mbl 00pa30BaHUS
KOBQJICHTHOW U MOHHOM CBSI3U. DJICKTPOHHBIE U CTPYKTYPHBIE (POPMYJIbI BEIIECTB.
Tumnel KpUCTATMYECKUX PEIMETOK: HOHHAs, aTOMHas, MOJEKYJspHAsS MU HX
xapakrepuctukud. CreneHb okucieHud. OmnpenesieHHe CTENEeHEeW OKUCIEHUs
aTOMOB B OMHApHBIX coequHEHUAX. OKUCIUTEIbHO-BOCCTAHOBUTEIHHBIC PEAKIIUU.
[Ipomecchl OKUCIEHUS U BOCCTaHOBJIEHUSA. OKUCIUTEIM W BOCCTAHOBUTEIU.
CocraBiieHuE ypaBHEHHUI MPOCTHIX OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIIUN U
paccTaHOBKa B HUX KO3((UIIMEHTOB METOJOM JJIEKTpOHHOTO Oamanca. [Ipoexr.
Br16op Tembl. Pabota nag npoektom. [Ipaktuueckue pabotel: 23. MoaenupoBanue



CTPOCHHUS MOJEKYJl TMpU TOMOIIA PUCYHKOB, MOJEIEH, AIEKTPOHHBIX U
CTPpYKTYpHBIX (dopmyn. 24. OmpeneneHue TeMmrepaTrypbl IUIABICHHUS BEIIECTB C
pa3HBIMU TUIAMH KPUCTALUTMYECKUX pemieTok. 25. OmnpeneneHue KUCIOTHOCTU
nouBbl. 26. PerieHue HKCIEpUMEHTANbHBIX 3a7ad mo Teme: «OKUCIUTEeIbHO-
BOCCTAHOBUTEJbHBIC peakiuu. M3yueHue peakuuu B3aUMOICHCTBHS Cyb(huTa
HATpUs C MEePOKCUIIOM Bojaopona». 27. Onpenenenue pH B Xoae OKHCIUTETHHO
BOCCTAHOBUTEIBHBIX peaKIuii.



TemaTnuyeckoe NJIAHUPOBAHUE

[Tpaktuueckas pabGora Ne3.

0 pasiiniuuun YUCTBIX

OIpocC, NPpOBCACHUC

No Tema Kon-eo Jeamenvrnocme Dopmul nposedenusn Inekmponnwvie (yughposwie)
3anamus yacoe oodyuarowuxcs 3anamuil obpazosamenbHble pecypcol
1 Xumuss — BakHas o0iactp | 1 e yuactue B Oeceme o | O6cyxnenne, 6ecena, | https://resh.edu.ru/subject/le
€CTECTBO3HAHHUSA u PacKpBITHH cMbICNa | JUCKycCHH, pelieHue | sson/1521/start/
MPAKTUYECKOU AESATEILHOCTU M3y4aeMbIX MMOHATHIA; KelcoB
4eJ0BeKa e yyactue B Oecene o
POJIU XUMUU B TIPHPOJIC U
JKU3HM  4YelloBeKa, eé
CBSI3b C JIPYTUMHA
HayKaMH.
2 WucTpykTtaxk 1o  TexHuKe | 1 ® y4acTHe B 00CYKICHUH Oo6cyxaeHue, https://resh.edu.ru/subject/lesson
0E30IaCHOCTH. XapaKTEPUCTUKU IIPOBEICHHUE /1522/start/
[Ipaktuueckass pabora Nel. Hay4HbIX METOJIOB SKCIIEPUMEHTOB
«3HAKOMCTBO C XHWMHUYECKOM W3YYCHUS TTPUPOJIHI; (urpa)
HOC}’I[Of/i, C nmpaBujIaMun ° pa60Ta B Iapax JAad
paboTel B IJ1abOpaToOpUU H M3ydeHus IpaBHII
npueMamMunu O6paHI€HI/I$I C IIOJIB30BaHUMI
n1abOpaTOPHBIM XUMHYECKOM MOCY/I0i U
000pyIOBaHUEM, 71a00paTOPHBIM
I POBBIMHU JIaTIMKAMH 000pyIOBaHHEM, A TAKKE
00opynoBaHus Lentpon mpaBUiiaM OOpaIIeHus c
«Touka pocTamy. XUMHYECKAMHA
HpaKTI/I'-IeCKaSI pa60Ta Ne2. BEIIIECTBAMU B
«OrmpeneneHue  CTPYKTYpPHI COOTBETCTBUU c
IIaMCHH» HHCTPYKLUSIMU 1o
BBITIOJTHCHUTO
MPAKTUYECKHUX padoT.
3 UucTeie BemecTBa u cMecH. | 1 e yuactue B 6au-onpoce | Ob6cyxnenue, 6mun- | https://resh.edu.ru/subject/lesson

/1522/start/




«Omnpenenenue YUCTBIX
BEIIIECTB n cMecei».
HNHcTpykTak 10  TEXHHKE
0€e301acHOCTH

BEIIECTB M  CMeEcel;
TOMOTEHHBIX u
reTEPOreHHBIX CMECEH;

e pabora B mapax IpH
CIIEIOBaHUM  TMpaBUJIaM
MOJIb30BaHUS
XUMHYECKOM TOCYIONW M
71a00PaTOPHBIM
00opy/oBaHuEM, a TaKXKe
IpaBujiaM OOpalleHus C

XUMUYECKUMHU
BEILECTBAMU B
COOTBETCTBUU c
UHCTPYKLUSMH o
BBIIIOJIHCHUIO

NPAaKTUYECKUX padoT.

JKCIIEpUMEHTA (UTpa)

YucTele BeECTBA U CMECH.

[IpakTuueckass pabora Ned
«[IpoBenieHne OYMCTKH BOJBI
OT PaCTBOPUMBIX NIPUMECEN.

[Tpaktuyeckas  pabora 5
«Omnpenenenue
BOJIONIPOBOAHOU 151
JUCTUJUIMPOBAHHOM  BOJBIN.
WNHCTpyKTaX 1O  TEXHUKE
0e3011acCHOCTH

e paGoTa B rpymmax Jyis
IJIaHUPOBAHUA n
IIPOBEICHUS
XUMHUYECKOI'O
JKCIIEPUMEHTA 1o
pa3ieIICHUIO cMeceit
BEILECTB;

e paboTa B rpymnmax mo
BBICTPAaNBAaHUIO
pa3BEPHYTOTO
IMUCBbMCHHOIO U YCTHOT'O
OTBETOB C OIIOpPOM Ha

HH(pOpMaLIHIO u3
yuyeOHMKa U Jpyrue
HCTOYHUKU

uHpOpMalLUU, TPAMOTHO
UCIIOJIb30BaTh

IIposencHue
HKCIIEPUMEHTOB
(urpa), mpoBeieHue
npodecCuoHaTbHON
poObl, peleHue
KEWCOB

https://resh.edu.ru/subject/lesson
/1485/start/




WU3Y4YEHHBIN MOHATUNHBIN
annapar Kypca XUMHH

BemecrtBa u  XuMHYecKue e paboTa B Ipynmax Io OGcyxnenue, https://resh.edu.ru/subject/lesson
PEaKIIHH. HAOJIFOIEHUTO " IIPOBEICHUE /1485/start/
ITpaktnueckas pabGora Ne6 OIUCHIBAHUIO OKCIICPUMCHTOB
«Ompenenenue 70  Kakoi buznyeckux CBOICTB (urpa)
TEMIIepPaTyphI MO>KHO BEIIIECTB;
HarpeThb BEIIEeCTBO» e pa0oTa B TIpymmax Io
Ilpaktiueckas pabGora Ne7 CIICIOBAHUIO  IIPABUIIAM
«3mepeHune  TemmepaTypbl MOJIb30BaHUS
KUTICHUA C IIOMOMIBIO XUMHUYECKON MOCYyAOH M
71a00paTOPHOTO TEpMOMETpa 1a00paTOPHBIM
U JIaTYNKA TEMIIEPATYPhD» 000pY/I0BAaHUEM, & TAKKE
[Tpaktuyeckas pabota Ne§ IpaBWJIaM OOpaIICHUs C
«Omnpenenenue TeMIepaTypbl XUMHAYECKAMHA
KpHUCTANIU3AI[MH BELIECTBAY BEIIECTBAMU B
HNHCTpyKTaXx 1O  TEXHHUKE COOTBETCTBUU c
0e30macHOCTH UHCTPYKIHSIMHU o
BBINOJIHEHUIO
IIPAKTUYECKHUX PadoT.
BemiecTBa 1 xuMuyeckue ° HaOJI01eHUE u OO0cyxeHue, https://resh.edu.ru/subject/lesson
peakuunu. OIIUCBIBAHUE MMPOBCACHUC /1485/start/
[TpakTnyeckas padora bu3neckux CBOWCTB HKCIIEPUMEHTOB
No 9 «M3yuenune pusndeckux BEIIECTB; (urpa), pereHue
CBOIMCTB METaJIJIOB». ° pa60Ta B Ipynmax Io KEMCOoB

HNHCTpyKTaX 1O TEXHUKE
0€30MacHOCTH.

CIIC/IOBAaHUIO  paBUJIAM
MIOJTb30BAHUS
XMUMHYECKOH TOCYHOH |
1a00paTOPHBIM
000pyI0BaHUEM, A TAKXKe
IpaBuiiaM OOpalleHus C
XUMHUYECKUMU
BEIIECTBaMHU B




COOTBETCTBUU c
MHCTPYKUHUSAMU 1o
BBITIOJIHEHUIO
MPAKTUYECKHUX padoT.

dusnueckue u
XUMHUYECKHE SBIICHUS.
[IpakTuyeckas pabora
No 10 «M3yuenue
IIPU3HAKOB XUMHYECKUI
peaxkuuii: BbIIEICHUE U
HOTJIOLICHHUE TeIlIay.
WMHCTpyKTaX 10 TEXHUKE
0€30I1aCHOCTH.

® yyacTue B 00CYXJICHUU
paznuuus GU3NYECKUX U

XAMHYECKUX  SIBIICHUS,
00BACHEHHU HxX
CYyITHOCTh  C  TOYKH
3peHUs aTOMHO

MOJIEKYJISIPHON TEOPUH;

® yyacTue B 00CYXJICHUH
IPU3HAKOB XMMHYECKHUX
peakumii, YCIOBUSA HX
IPOTEKaHMUS;

e yuyacTHe B Oecene o

KJaccuuranuu
XUMHUYECKUX  PEaKIHid
(Mo 4wWcny W COCTaBy
pearupyomux u
o0Opasyromuxcs
BEIIIECTB).

e pabora B rpymnmax Io
CIIC/IOBAHUIO  TpaBUJIAM
MIOJTb30BAHUS
XMUMUYECKOH MOCyIoi |
1a00paTOPHBIM
000pyI0BaHUEM, A TAKXKe
IpaBuJiaM OOpalleHus c

BCIICCTBaAMU B
COOTBETCTBHH C
HHCTPYKIUAMU oo

BBITIOJTHCHH IO

IIpoBenecnue
AKCIIEPUMEHTOB
(urpa), nuckyccus,
Oecena, ooCcyxaeHue,
pELIEeHHE KENCOB

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




1a00PaTOPHBIX
XMMHUYECKUX OIBITOB.

dusnyeckue u

XUMHUYECKHE SBIICHUSI.
[IpakTuyeckas pabora

No 11 «M3ydeHue 3akoHa
COXpaHEHMsI MaCChI
BEIIECTBY.

HNHcTpyKkTak 10  TEXHHKE
0e30MacHOCTH

® yyacTue B 00CYXJICHUU
pasnnuuii GU3NIECKUX U
XUMHUYECKHUX  SIBIICHUI,
PAaCKpBITUU UX CYIIHOCTH
C TOYKU 3PEHUSI aTOMHO
MOJICKYJISIPHOM TECOPHH;

e pabora B mapax IO
OTIPENICIICHUIO
NPU3HAKOB XHMHUYECKUX
peakuuii, YCIOBUHA HX
MPOTCKAHHS;

e yyactue B Oeceme o
KJIaCCU(UKAIIAN
XUMHUYECKHX  peakuuit
(Mo 4wWcny W COCTaBy
pearupyomux "
o0pazyromumxcs
BEIIIECTB).

e pabora B rpymnmax Io
COOJTIOIEHUIO MpaBUII
MIOJTb30BAHUS
XMMUYECKOH MOoCyIol |
1a00pPaTOPHBIM
000pyI0BaHUEM, A TAKXKe
IpaBuJiaM OOpalleHus c

BEIIECTBAMHU B
COOTBETCTBUU c
UHCTPYKLUSAMHU o
BBITTOJTHEHUTO
1a00paTOPHBIX

XUMHUYECKHUX OIIBITOB.

IIpoBencHue
HKCIIEPUMEHTOB
(urpa), nuckyccus,
Oecena, oOCyxaecHUE

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




Pemenue 3amau. ° MaTeMaTUYECKUE Pemenue keiicos, https://resh.edu.ru/subject/29/
10 Pemenue 3anau. BBIYUCIICHUS pu oOcyxeHue, https://resh.edu.ru/subject/29/
pelieHun YUEOHBIX MO3TOBOH IITYpM
3ajay;
e pabora B mapax IO
BBICTPAaUBAHUIO
Pa3BEPHYTHIX
MUCBMEHHBIX M YCTHBIX
OTBETOB C OMNOpOH Ha
MH(pOpMaLIHIO u3
yueOHUKa U  JOpYTrux
UCTOYHUKOB, B  TOM
yrcne MHTepHeTa
11 [IpencraBnenus o rasax. e yuactue B Oecene O [TpoBenenue https://resh.edu.ru/subject/29/
[TpakTuueckas paborta Ne 12 PacKphITHH cMbIcia | DKCIIepUMeHTa (Urpa),
«Ormpenenenue cocraBa M3Y4aeMbIX TMOHATHI H MIPOBEJICHUE
BO3TyXa. NPUMEHATL OTH MOHATUS | NPodecCHOHaIbHON
WHcTpyKTa) M0 TeXHUKE IIpU OIMCAHUU CBOWCTB poOkbI, perieHne
0e30IMacHOCTH. BEILIECTB u ux KeicoB, Oecena
IIPEBPAILCHU;

e pabota B mapax IO
COOJTIOIEHUIO MpaBUII
Oe3omacHOil paboThl B
nabopaTtopuun npu
UCTIOJIb30BaHUHT
XMMUYECKOH TMOCYyIbl |
000pyIOBaHUs, a TaKXKe
npaBuUjIaM oOpaleHus C
TOPIOYMMH  BEUIECTBAMHU
B OBITY;

e pabora B mapax IO
TUTAHUPOBAHHIO u
POBEICHUIO Ha




IMPAKTUKEC XUMHNYCCKUX

HKCIIEPUMEHTOB,
MIPOBEJICHUE
HaOJII0IeHN,
dbopmynupoBanue
BBIBOJIOB 10 pe3yJIbTaTam
DKCIIEPUMEHTA.
12 TemnoBoii a3 ek o NEeSITebHOCTD IIpoBenenue https://resh.edu.ru/subject/29/
XUMHUYECKON PEaKIIHH. o0yJaromuxcs IKCIIEPUMECHTOB
[TpakTuueckas padota BBLICTPAUBAETCS COIJIACHO (urpa), perieHue
Ne 13 «Omnpenenenne n. 11 u ompenensercs ¢ KeHCoB
TeII0BOro 3¢ dexra y4eTOM TEMBI
pacTBOpPEHUS BEIIECTB B BBITIOJTHSAEMOM
BOJIEY. MPAKTUIECKON pabOThI
MHCTpyKTaX MO TEXHUKE
0e30MacHOCTH.
13 TepMoXUMHUYECKHE o JIeSITEIbHOCTh ITposenenue https://resh.edu.ru/subject/29/
ypaBHeHusa.  [IpakTudeckas 00yJaromuxcs HKCIIEPUMEHTOB
pabora Ne 14 «W3yuenue BBICTPAUBAETCS COTJIACHO (urpa), pereHue
9K30TEPMHUYCCKHUX peaKuI/IfI». o 11 u onpeaesaeTcs ¢ KEHCOoB, 060y>KIleHI/Ie
[TpakTideckast pabora y4eTOM TEMBI
Neo 15 «M3yuenue BBITIOJIHAEMOM
IHIOTEPMUYECKUX MPAKTHIECKON pabOThI
peaxIuin.
NHCTpyKTaX 10 TEXHUKE
0€30I1aCHOCTH.
14 PactBopbI. o JeSITEIbHOCTh ITposenenue https://resh.edu.ru/subject/29/
[TpakTuueckast pabota 00yJaromuxcs IKCIIEPUMEHTOB

Ne 16* «3yuenue
3aBUCHUMOCTH
pPacTBOPUMOCTH BelIeCTBa
OT TEMIIEPATYPBI».
HNHCTpyKTaX 1O TEXHUKE

BBICTPAMBAETCSL COTIIACHO
n. 11 u onpenensierca c
Y4ETOM TEMBI
BBIIIOJIHSEMOU
PAKTHYECKON pabOThI

(urpa), peuieHue
KelcoB, Oecena,
obOcyxaeHue




0€30I1aCHOCTH.

15 PacTBOpEI. [IpakTuyeckas o NeSITeIbHOCTD IIposenenue https://resh.edu.ru/subject/29/
pabora Ne 17 «Habmonenue 00yJaromuxcs HKCIIEPUMEHTOB
32 POCTOM  KPHUCTaJUIOBY. BBLICTPAUBAETCS COIJIACHO (urpa), peuieHue
[Tpaktuyeckas padora Ne 18 . 11 u onpenensiercs ¢ | KEHCOB, 00CYKIEHHE,
«3yuenne CBOWCTB Y4ETOM TEMBI MO3TOBOM HITYpM
NepeHaChIIEHHBIX BBITIOJTHSIEMOM
pacTBopoB». MHCTpyKTaX MO MPAKTUYECKON pabOThI
TEXHHKE 0€30I1aCHOCTH.
16 PacTBOpEIL. o NEeSITebHOCTD IIpoBenenue https://resh.edu.ru/subject/29/
[TpakTuyeckas pabora 00yJaromuxcs HKCIIEPUMEHTOB
Ne 19 «Onpenenenne BBICTPAUBAETCs COIIacHo | (MIrpa), MPOBEIECHHE
KOHIICHTPAIIUU BEIICCTB n. 11 u ompenensierca ¢ | NpoeccuoHanbHOM
KOJIOPUMETPUYECKUM y4ETOM TEMBI poOBI, pelIeHue
MCTOAOM o BBITIOJIHAEMOMN Ke¥coB, 00CyXKIeHne
KaTuOpOBOYHOMY TpaduKy». MPaKTUYECKON PabOThI
NHCTpyKTaX 1O  TEXHHUKE
0€30I1aCHOCTH.
17 PacTtBOpBHLI [MpakTuyeckas o JIeSITEIbHOCTh [Tposenenue https://resh.edu.ru/subject/29/
pabota Ne 20 «IIpoBenenue 00yJaroMXCsI JKCIIEPUMEHTOB
peakuuu Pa3a0oKCHUS BBICTPAMBACTCs COrNIacHo | (MIpa), MpOBEIEeHUE
KPUCTAIJIOTUAPATA. n. 11 u ompenensercs ¢ | TPOPecCHOHANLHOM
I/IHCprKTa)K o  TEXHHKE Y4€TOM TEMBI HpO6I>I, pemiCHuC
0€30I1aCHOCTH. BBINOJIHSIEMOMN KEHCoB
IPAKTUYECKON pabOThI
18 Pemenue 3amau. o MaTEMaTHYECKHE Pemenue keiicos, https://resh.edu.ru/subject/29/
19 Pemrenue 3amau. BBIYUCIICHHUSI pH obcyxIeHue https://resh.edu.ru/subject/29/
pelIeHnn y4eOHBIX
3ajady;
e pabota B mapax IO
BBICTPAaUBAHUIO
Pa3BEPHYTHIX

IMUCBbMCHHBIX W YCTHBIX




OTBETOB C OIIOpPOM Ha
nHpopmaIuio u3
yueOHUKa U JOpYIrux
UCTOYHUKOB, B  TOM
yucie MarepHera

20 Knaccudpukanus e yyacTHe B 00CYKICHUN IIpoBenenue https://resh.edu.ru/subject/29/
HEOPraHUYECKUX KJaccu(uKanuu 9KCIICPUMCHTOB
COEIMHECHUM. M3y4a€MBIX BEIIECTB IIO (urpa), peienne
HpaKTquCKaﬂ pa60Ta COCTaBy U CBOMCTBAM; KEWCOoB, 06CY>KII€HH€,
Ne 21 «Pemenune o IIPOTHO3UPOBAHUE becena
OKCIIEPUMEHTAIBHBIX CBOHMCTB BEIICCTB Ha
3a]a4 1o TeMe: OCHOBE 00X
«OcHoBanwus. TeroBoi XUMHUUYECKUX CBOICTB
3¢ dexT peakuu ruApoOKCUaA M3Y4EHHBIX
HaTpus ¢ KJIACCOB/TPYIII BEIIECTB,

YTIIEKUCIIBIM Ta30M». K KOTOPBIM OHH
[IpakTuueckas pabora OTHOCSTCS;
Ne 22 «Pemenne e paboTa B Tpymnmax mo
SKCIICPUMCHTAJIBHBIX COOIIOIEHUTO MPABUIT
3a/1a4 1o TeMe: Oe3omacHOil paboThl B
«OCcHOBaHUA. Peaxmm Ha60paTopHH npu
HCUTpPATINU3aALHND). HUCTIOJIL30BaHUU
HHCTpyKTaX 10 TEXHUKE XHMHYECKOW TIOCYIBI H
0€30MaCHOCTH. 000opy/oBaHUs, a TaKKe
IpaBujiaM OOpalleHus C
TOPIOYMMH  BEIIECTBAMHU
B OBITY

21 Pemrenne 3amaud  mo  Teme o COCTaBJICHHUE ITposenenue https://resh.edu.ru/subject/29/
«'enernueckas CBA3b MEXKAY MOJICKYJISIPHBIX AKCIIEPUMEHTOB
KJIaCCAMH  HEOPTaHMYECKHX ypaBHEHUM peaKuuii, (urpa), perienue
COeMHEHUI». (MCIOIb30BaTh HILTIOCTPUPYIOLINX KelcoB, o0Cyx1eHue,
3aganus BITP u OI'D) XHMHUYECKHUE CBOMCTBA W Oecena, MO3roBOM

CrocoObl MOJIy4EHHUS

HTYypM




BCIIICCTB HN3YUCHHBIX
KJIaCCOB/TPYII, & TaKKe
MMOATBEPKIAOLLINX
I'€HETHYECKYIO CBSI3b
MCKAY HUMU;

e paboTta B Tpymnmax mo

COOJTIOICHHIO paBUII
Oe3omacHoil paboOTHI B
1aboparopun npu
UCTIOJIb30BaHUHT

XHUMHUYECKON TOCYIbI |
000pyIOBaHUs, a TaKKe
npaBuUiIaM OOpalleHus C
TOPIOYMMH  BEIIECTBAMHU
B OBITY

22

[Iepnoanueckuit 3aKOH.
[Tepuoanueckast cucrema
XUMHUYECKUX dJieMeHTOB /.
. Menneneea. CrtpoeHue
aTOMOB (ucronb30BaTh
3amaaus BIIP u  OI'D)
[IpakTuueckass pabora Ne 23
«MopenupoBaHue CTPOCHHUS
MOJIEKYJI ~ TIpA  TIOMOIIHA
PHUCYHKOB, Mojienei,
ANIEKTPOHHBIX M CTPYKTYPHBIX
dopmyn». HHCTpyKTax 10
TEXHUKE 0€30MMaCHOCTH.

23

ITepuoanueckuit 3aKOH.
Ilepnonnueckas cucrema
XUMHUYECKHX 3JIeMEHTOB /Jl.
N. MenneneeBa. CrtpoeHue
aTOMOB (ucnosp30BaTh

® pacKpbITUE CMbICIA
U3y4yaeMbIX MOHATUH WU

Ilepunonnueckoro
3aKOHA; ® Y4YacTHE B
00BSICHEHUU CBA3U

IIOJIOXKEHUSI DJIEMEHTAa B
Ilepuonuuecko cucreme
C COCTaBOM aroma, pac-
IIpEACIICHUEM
JIIEKTPOHOB 1o
JHEPreTUYECKUM
YPOBHSIM, TOJ- YPOBHSM
U OpOHUTaJIsIM y aTOMOB

MEPBBIX YEeTBIPEX
IIEPHOJIOB; .
MOJEJINPOBaHUE

CTPOEHHE aroma,

OHCPICTUICCKUX

[IpoBenenue
JKCIIEPUMEHTOB
(urpa), peuieHue

KeicoB, 00CyXJIeHHe,
Oecena, MO3TOBOM
HITYpM

IIpoBencHue
HKCIICPUMEHTOB
(urpa), peuienue

KeicoB, 00CyXIeHue,
Oecema, MO3roBoit

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




3aganus  BIIP u  OI'D) YPOBHEW U IOLYpOBHEHU HITYypM
[Ipaktrueckas pabora Ne 23 NPy TOMOIIUA PUCYHKOB,
«MojaenupoBanue CTPOCHHS AJIIEKTPOHHBIX
MOJIEKYJl ~ HpU  TOMOIIHU KOH(UTyparuii u
PUCYHKOB, MOJEIIEH, JJIEKTPOHHO-
ANIEKTPOHHBIX U CTPYKTYPHBIX rpaduueckux Gopmym; e
dopmyn». HHCTpYKTax 10 BBICTpauBaHUE
TEeXHHKE 0€30MaCHOCTH. pa3BEPHYTHIX

MUCBMEHHBIX M YCTHBIX

OTBETOB C OIIOpPOM Ha

uHpopmaIuio u3

yueOHMKa U JpYrux

UCTOYHUKOB, B  TOM

yucne MHrepHera

24 XuMHYECKast CBSI3b U €€ e yuacTue B 00CYXkKIECHUH IIpoBenenue https://resh.edu.ru/subject/29/
BUJBL. THIBI CMEICIA H3y9aeMbIX AKCIIEPUMEHTOB
KPUCTaJUTMYECKUX HOHATHM W TPHUMEHSTH (urpa), peuieHue
peméToK (UCTob30BaTh TH MMOHSATHS npu | KeHcoB, 00CyKIeHHE,
3aganus BITP u OI'D) OIMCAaHUU CBOWCTB Oecema, MO3roBOM
[IpakTrueckas padota BEIIECTB u uxX | IITypM, IPOBEACHHE
Ne 24 «Onpenenenne IPEBPALICHUIA; poQeCcCuoOHaNIbLHOM
TEMIICPATYPbI IJIABJICHUSA ° y4acTHe B HpO6I>I
BCIICCTB C PA3HBIMHU THUIIAMH OIpeaeIeHUU BHJOB
KPUCTATNIMYCCKUX PCIICTOK». XUMHWUYECKOU CBS3U B
I/IHCTp}’KTa)K 10 TCXHHUKC COCIMHEHUSX
0e30macHOCTH. ® y4yacTue B OOBACHEHHU
25 XuMHUUecKas CBsI3b U € https://resh.edu.ru/subject/29/

BUIBI. THUIEI
KPUCTAJUTMYECKUX
pEemETOK (MCIOIB30BATh
3aganus BITP u OI'D)
[TpakTrueckas padota
Ne 24 «Onpenenenne

MPUYMHHO-CIIEICTBEHHON
CBSI3U: CTPOEHHE aTOMOB,
BUJ XUMHUYECKON CBS3H B

COEJIMHEHUH, TUI
KPUCTAJUIMYECKOU
peméTky,  (pU3nUecKue

CBOMCTBA BEIICCTBA;




TeMHepaTypH IIJIABJICHU A
BEIICCTB C Pa3HBIMU THITAMH
KPUCTALTMYECKUX PEIICTOK.
WHCTpyKTaX 1O  TEXHHUKE
0E30I1aCHOCTH.

° MPOTHO3UPOBAHUE
CBOMCTB BEIIECTB Ha
OCHOBaHMM 3HAHUH O

BHIIaX XHUMHUYECKOU
CBSI3U u TUIaX
KPUCTAITINYECKUX
pELIETOK;

e pabora B rpymnmax Io
COOJIOICHUIO MpaBHI
Oe3onmacHoil paboOTHI B
naboparopuu npu
HCII0JIb30BaHUU

XHUMHUYECKON TOCYIbI |
000pyIOBaHUs, a TaKKe
npaBuUiIaM OOpalleHus C
TOPIOYMMH  BEIIECTBAMHU
B OBITY

26

OxucIuTENbHO
BOCCTaHOBUTEJIbHBIE
peaxkuuu. [IpaxTrueckas
pabota Ne 25 «Omnpenenenue
KHUCJIOTHOCTH MIOYBBI».
WNHCTpyKTaX 1O  TEXHUKE
0€30I1aCHOCTH.

® OIIpPENIECTICHUE CTENEHEN
OKUCIICHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB
o dbopmynam "
COCTaBJISITh (hopMyIibI
OMHAPHBIX  COCIUHECHHIM
M0 CTENEHU OKHUCIECHUS

aToOMOB XUMHUYCCKUX
HIIEMEHTOB;

e paboTa B rpymnmax Io
COOJTIOICHUIO MIPaBUII
Oe3omacHoil paboThl B
TabopaTopuu npu
UCTIOJIb30BaHUHT

XUMHUYECKON TMOCYAbl H
000py/IOBaHUs, a TaKKe

[IpoBenenune
JKCIIEPUMEHTOB
(urpa), peuieHue

KeicoB, 00CyXIeHHe,
Oecena, MO3TOBOM
HITYpM

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




IpaBWjiaM OOpalleHus C
TOPIOYMMH  BEIIECTBAMHU
B OBITY.

27 OKHUCIIUTEBHO e oIpeJicNeHNe CTereHel IIpoBenenue https://resh.edu.ru/subject/29/
BOCCTaAaHOBHUTCIIbHBIC OKHUCJIECHUA aTOMOB 9KCIICPUMCHTOB
peaKIuu. [IpakTrueckas XUMHUYECKUX DJIEMEHTOB (urpa), pernieHue
pabora Ne 26 «Pemenue o hopmynam u | KeicoB, oOCcyxaeHue,
SKCIIEPUMEHTANIBHBIX  3a]a4 COCTaBJIATh (bopMyIibL Oecena
mo Tteme: «OKHUCIUTEILHO OMHAPHBIX  COCIMHECHHM
BOCCTaHOBUTEJIbHBIE [0 CTENEeHU OKUCICHUS
peakiuu. M3yueHnue peaxkuuu aTOMOB XUMHYECKHX
B3aMMOJICHCTBUS  Cynb(dura DJIEMEHTOB;

HaTpusd c MIEPOKCUIOM e pabora B rpymnmax Io

BoiopoAay. MHCTpyKTaxk 1O COOJIIOIEHHIO paBuUI

TEXHUKE 0E€30IIaCHOCTH. 0e30IacHoi pa60TH B
nabopaTopuu npu
MCIIOJIb30BaHUU
XAMHYECKOM TOCYIbl U
000pyIOBaHUs, a TaKXkKe
IpaBujiaM OOpalleHus C
TOPIOYMMH  BEIIECTBAMH
B OBITY

28 OKHUCITUTENBHO o ydacTtue B Perienue keiicos, https://resh.edu.ru/subject/29/
BOCCTaHOBHUTEIILHBIC omnpeeseHHd  CTereHel | 00Cyxnenue, Oecena,
peaKIuu. [TpakTudeckas OKHUCJICHUSA aTOMOB MO3TOBOH IITypM

pabora Ne 27 «OmnpeneneHue
pH B Xoxe OKHUCIUTENBHO
BOCCTaHOBUTEJIbHBIX
peakumii». HHcTpykTax 110
TEeXHHKE 0€30MaCHOCTH.

XUMHYECKHX DIIEMEHTOB
1o dopmynam u
COCTAaBJISITh (bopMyIibI
OMHApHBIX COEIMHEHHUH
M0 CTENEeHH OKHUCIICHUS
aTOMOB XUMHYECKHX
HIIEMEHTOB;

e paboTa B rpynmnax o




COOJIIOICHUIO IIpaBUII
O0e3omacHOW pabOThI B
nabopaTopuu npu
MCIOJIb30BaHUU
XMMHYECKOM TIOCYIbl U
o0opy/soBaHus, a TaKxke
IpaBWjiaM OOpalleHus C
TOPIOYMMH  BEIECTBAMH
B OBITY.

29 OKHUCITUTEIBHO o oIpeIeIeHue O0cyxeHue, https://resh.edu.ru/subject/29/
BOCCTaHOBUTEIILHBIC OKHUCIIUTENS U | TUCKYCCHS, peIICHHE
peaKIuu. BOCCTAHOBHUTEJIS; KEWCOB
CocraBieHnue ypaBHEHU I y4acTUe€ B PacCcTaBIICHUU
MPOCTBIX OKHCIUTEIEHO KO3 (HUIIUEHTOB B
BOCCTaHOBUTEIIbHBIX cxemax MIPOCTBIX
peakuii U paccTaHOBKa OKHCITUTEIEHO
B HUX KO3 PHUIIEHTOB BOCCTAHOBUTEIIbHBIX
METO/I0M 3JIEKTPOHHOTO peaxiuit METO/IOM
OanaHca. AJIEKTPOHHOrO  OaaHca;
(ucmonb30BaTh 3a/1aHUS e paboTa B Ipymmax IIo
BIIP u OI'D) HaOJFOICHUIO
30 OKHCITHTENBEHO XHUMHYECKHX OIBITOB TI0 https://resh.edu.ru/subject/29/
BOCCTaHOBUTEIILHBIC IJIaHy, aHAJTU3UPOBAHUIO
peaxkuuu. CocraBnenune u (OpMyIMpPOBAaHHIO
ypaBHEHHIA MPOCTHIX BBIBOJIOB
OKHCITUTEIBHO
BOCCTAaHOBUTEIILHBIX PEAKIINi
U paccTaHOBKa B  HHX
KOA(p(UIMEHTOB  METOJOM
3IIEKTPOHHOTO OanaHca.
(ucnonmp3oBath 3amanusi BITP
u OI'D)
31 ITpoeKT — 3TO MPOCTO. ® IIPOBEJCHUE IMPOEKTHO O6cyxeHue, https://resh.edu.ru/subject/29/




32

Pabora Hag npoektom.

33

PaboTa Hax mpoexToMm.

HCCIIeI0BATEIbCKOM
paboThl MO BBIOPAHHOU
TEME;

e yucnoab3oBanue MKT
JUIS CO3aHMS MOJEIIeH,
IMOJITOTOBKHU
Mpe3eHTalMi, JTOKJIaI0B
10 TEME.

JIMCKYCCHS, PEIICHHE
KENCOB

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

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

34

3amura MIPOEKTA.
[TogBeneHue UTOTOB.

BBICTpanBaHUC
Pa3BCPHYTHIX YCTHBIX
OTBCTOB

3amuTa NpoeKTOoB -
urpa

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




MarepuajibHO-TEXHUYECKOE U HH(POPMALMOHHO-METOANYECKOe
o0ecneyeHne o0pa3oBaTeJILHOIO NMpoIecca

[lewaTHbie mocobOus

1.Xumusi. Mup sHiuknoneauii ABanra+, Actpens, 2007

2.3anumarensHple 3agaHus U dddextHsie onbiTel Mo xumuu. b.J[.Crenuw,
JLYO.Amuk6epoBa. «[IPODA», M., 2002

3.Kaura mo xumum s gomamuero urenus. b.J[.Crenwn, JI.IO.AmuxGeposa.
«XUMMUA», M., 1995

4. 3anumatenbHbie onbIThl 0 Xumuu. B.H.Anekcunckuii. «<[IPOCBEILEHUEY,
M., 1995

5.Mup xumMun: HaydHO-XyJI0’)KE€CTBeHHas uteparypa. M. M. Koatyn. «JleTckas
autepatypa», M., 1988

6.Xumus Bokpyr Hac. fO. H. Kykymikun. «Ipoda», M., 1992.

7.Bonuna B.B., MaxkinakoB K.B. EctectBo3nanue. B 2x xH. Uzn-so AP/l JIT/,
199

8.®Ou3nka. Xumus. 5-6 Ki1.: yaeOHUK JJ1 00111e00pa30BaTeIbHbIX YUPEKICHUM /
A.E. T'ypeBuu, JI.A. Hcaes, JI.C. [TonTak. - M.: Jlpoda, 2011.

9.®uzuka. Xumusa. 5-6 k.. meroauueckoe mnocooue / A.E. I'ypeBuu, J[.A.
Ucaes, JI.C. ITonTak. - M.: [Ipoda, 2011.

10.Ilporpammel st oOmieoOpa3oBaTeNbHBIX — yupexaeHuid.  Pusmka.
Actponomus. 7-11 ki. / coct. B.A. KopoBun, B.A. Opinos. — M.: Ipoda, 2009.

11.bosnbiioi cipaBoyHUK MIKOIbHUKA. 5-11 kmace. — M.: JIpoda, 2008.

12.®usuka-xumusi, 5-6 k1. MylbTHMEIWIAHOE TIPWIIOKEHHE K ypokam. — CD-
JICK.

13.®uzuka. Xumus. 5-6 Ki1.: y4eOHHK Jj1s1 00111€00pa30BaTeNbHBIX YUPEKICHUMN
/ A.E. I'ypeBuu, /I.A. Ucaes, JI.C. ITonTak. - M.: [Ipoda, 2011.

14. duszuka. Xumus. 5-6 xi.:Pabouas terpans / A.E. I'ypesuu, JI.A. Hcaes,
JI.C. IloHTak. - M.: Jlpoda, 2011.

15. Bonbmoit cripaBoYHUK mKOIbHUKA. 5-11 kmacc. — M.: Jlpoda, 2008.

JlutepaTypa u 3JIeKTPOHHBbIE PeCypPChI IJISl YUYUTEJIs:

1.0nbrun O.M. uyneca Ha BbIOOp, WM XUMUYECKHE OMBITHI JJI1 HOBUYKOB. —
M.: ller. nut., 1987

2.Anekcunckuii B.H. «3aHuMaTenbHbIE ONBITHI 0 XUMUM

3.T'abpuensu O.C. Xumuueckuit skciepuMeHT B mikoiie. M.: [Ipoda, 2005

4 IlpeametHas Heaenss xumuu B mkosie. D.b. JImutpenko. PoctoB H//l.: deHukc,
2006

5.Xumus. 8-11: BHeknaccHbie Meponpusatus/ aBT.-cocT. E.I1. Kum.-Bonrorpan:
Vuurens, 2012

6.Kuura st yteHust no Heopranndeckoi xumuu. Ku. [{ns yuamuxcs. B 2 w.M.:
npocsemienue. 1993

7.1Ixypxo /. 3a6aBuas xumus. Jlenunrpan «Jlerckas nurepatypa», 1976

8.JI. Yanmepc. XuMudeckue CpeacTBa B OBITY U MPOMBITIIIEHHOCTH. JI.: Xumus,
1969



9.I'abpuensan O.C. HactonbHast KHUra yuyuTens. XuMus. 8 Kiacc.

10.EnsixoBa T.M. BuekitaccHast paboTa 1o XuMHH.

11.http://hemi.wallst.ru/ - DxcriepuMeHTaNIbHBIA YICOHUK 1O OOIISH XUMHH JIJIs
8-11 kyaccoB, mpeaHa3HAYCHHBIM KaK I U3yUYCHUsS] XUMHH "C HYJS", TaK U IS
MOJATOTOBKH K SK3aMEHaM.

12.http://www.en.edu.ru/ — EctecTBeHHO-Hay4YHBIH 00pa30BaTEIbHBIN TOPTAJL.

13.http://Iwww.alhimik.ru/ - AJIXMMMUK - Bamr mOMOIIHHK, JIOIIMAH B MOpE
XUMHUYECKUX BEIIECTB U SBJICHUH.

14.http://www.chemistry.narod.ru/ - Mup Xumuu. KadecTBeHHBIE peakiyu |
MOJy4YeHHUE BellecTB, npumepbl. CripaBouHble TaOmuIbl. M3BECTHBIE yYEHBIE -
XUMUKH.

15. http://chemistry.r2.ru/ — Xumus 1u1st IIKOJLHUKOB.

16.http://college.ru/chemistry/index.php - OTKpBITBIN KOJIICIK: XUMUSI.

17.http://grokhovs.chat.ru/chemhist.html - BceoOmas ucropus  XuMuu.
Bo3HMKHOBEHNE U pa3BUTHE XUMUU C IpeBHenmnX BpeMmeH 10 X VII Beka.

18.http://www.bolshe.ru/book/id=240 - Bo3HukHOBeHHE W pa3BUTHE HAYKH
XUMUH.

19.http://easyen.ru/load/khimija/ - Yuurenabckuii mopTai.

VYyebnble mocoOus Ha IeYaTHOW OCHOBE:

Ilepuonnueckas cucreMa xumuuyeckux 3neMeHToB [[.M.Menneneesa;

Tabnuia pacTBOPUMOCTH KHCIIOT, OCHOBAaHUM COJIEH;

DIIEKTPOXUMHUYECKUN PSJT HAIPSYKEHUM METaJUIOB;

JKPaHHO-3BYKOBbI€ CPeCTBA 00yUYeHUsI:

CD, DVD-aucku, BuaeouiabMbl, HAQUIEMBI U AHATIO3UTHBEI, KOMIIBIOTEPHBIE
npe3eHTanuu B popmare Ppt.

TexHuveckue cpeacTBa 00y4eHus :

KomMrmibroTep; MyIbTUMEIUATPOCKTOP; SKPaH.

XuMHYEeCKHE PEAKTHUBBI U MATEPUAJIbI:

Haubosnee yacTo ucnonb3yembie:

I)ITpocTeie BemecTBa: Melib, HATPUM, KaJIbIIMM, MarHui, keje30, IUHK;

2)okcuabl: Meau(||),kanbius, sxenesa(|||),maraus;

3)KUCIIOTHI: CepHasi, COJIsIHAsl, a30THAs,

4)ocHOBaHUSA - TUIAPOKCUIBL: HATpUs, Kaiblus,25%-HbIA BOJHBIA PacTBOP
aMMHaKa;

S)conu: xnopuasl HaTpus, Meau (||), antoMuHus, xenesza (|||); HUTpaThl Kauwus,
HaTpus, cepedpa; cynbdarbl Mmeau(||), xkemnesa(||), xenesa(|||), aMmmoHuUs; MOAM
KaJivs, OpoMuUJ HATpUs;

6)OpraHu4yecKre COCAMHEHHUS: OTaHOJ, YKCyCHas KHCJIOTa, METUJIOBBIN
OpaHXKEBBIH, (peHonTaIeHH, JTAKMYC.

XuMuveckas J1a00paTopHas Mocy1a, annaparbl 1 NPUOOPHI:

1)ITpuGops! nmst pabOTHI ¢ Ta3aMu;

2)amnmapatsl ¥ IPUOOPHI JIJIS1 OTIHITOB C TBEPIBIMU, JKUJIKUMU BEIIECTBAMU;

3)uzmepuTenbHbie TPUOOPHI U MPUCTIOCOOICHUS 7Sl BBITIOJTHEHUS OTIBITOB;

4)cTeknsiHHAs U TUIACTMACCOBAasi TIOCyJa W MPUCIIOCOOIEHUS ISl TTPOBEACHHUS
OTBITOB.



JleMOHCTpAllHOHHBIE TOCOOUS:

HabGopsl Mopeneil aTOMOB Uil COCTAaBJICHHS IIAPOCTEPIKHEBBIX MOJEIEH
MOJIEKYJT;

Kprcrammueckue pemeTky Conei.

ANTOpUTMBI TI0 XapaKTEPUCTUKE XHMHUYECKUX DJIEMEHTOB, XUMHUYECKUX
peaKumii, peIeHUIO 3a/1a4;

JunakTuueckue Mmarepuanbl: paboyue TeTpagud Ha I€YaTHOM OCHOBE,
UHCTPYKIIMHU, KAPTOUKH C 3a/IaHUSIMU, TAOTHIIBI.

HarypaJjibHble 00bEKTBI:

Komnekuuu: MuHEpaioB M TOPHBIX MOPOJ; METAILIOB M CIJIABOB; MUHEPAIBbHBIX
yI00OpEHMI; I1acTMace, Kay4yKoB, BOJIOKOH
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