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Pabouas mporpamma mno mnpeamety «Xumus» nis 8-9 kimaccoB paszpaboraHa Ha
ocHoBe dDenepanbHOro rocyAapCTBEHHOr0 00pa30BaTEIbHOIO CTaHAAPTA OCHOBHOIO
oOmero oOpasoBaHus. J[laHHas mnporpaMMa OpPUEHTUPOBAHA HA HCIIOJIb30BAHUE
Y4E€OHUKOB:

v Xumus 8 knacc: yueonuk / B. B. Epemun, H. E. Ky3pmenko, A. A. JIpo3aos, B.

B. JIynun, u3a. «/podar», 2020
v Xumus 9 knacc: yueOnuk / B. B. Epemun, H. E. Ky3pmenko, A. A. Jlpo3nos, B.
B. Jlynun, uza. Jpoda, 2020, koTopsle BKiIrOUeHbI B DeepanbHbIN MepedeHb
y4eOHHUKOB.
VYyueonsiii mnan MOY «TIMHA3US Ne 34y Ha uzydyeHue npeaMera «XuMus»
npeaycMaTpuBaeT B 8-9 kiaccax mo 2 4daca B HENENIO, YTO COCTaBisieT 68 4acos.
Bcero 136 yaca 3a Bech ypoBeHb OOyUEHHSI.

1. Ilnanupyemble pe3ybTaThl 0CBOEHHS NMpeaMeTa « XMMHUM» HA YPOBHE
OCHOBHOI'0 00111er0 00pa3oBaHMs

[Inanupyemble pe3yiabTaThl BKIIOYAIOT B C€e0s HMHTErpaTUBHBIE KadyecTBa
JUYHOCTH, KOTOphIE OOydYarouIuecss CMOrYyT HPHOOPECTH B PE3YJIbTATE OCBOEHUS
y4eOHOH POrpaMMBbl MO IPEIMETY « XUMHUS.

HJIaHl/IpyeMble JJUIHOCTHBIC PE3YyJbTaTbl

JIMYHOCTHBIMU pe3ylbTaTaMu OOYYEHHUS XHUMHH SIBISE€TCA (POPMUPOBAHUE
BCECTOPOHHE OOpPA30BAHHOW, MHUIMATUBHON M YCHEIIHOW JIMYHOCTH, 00JIajarolen
CUCTEMOI COBPEMEHHBIX MHPOBO33PEHUYECKUX B3IJISAOB, LIEHHOCTHBIX OpPHUEHTALIMM,
UJENHO- HPABCTBEHHBIX, KYJIbTYPHBIX, TYMaHUCTUYECKUX U 3CTETUYECKUX MPUHIIAIIOB
Y HOPM ITOBEJICHUS.

N3ydyeHne XMMHHM B OCHOBHOHM WIKOJIE OOYCJIOBIMBAET JOCTUKEHHE CIIETYIOIINUX
PE3yNbTATOB JIMYHOCTHOI'O Pa3BUTHSL:

v/ BOCIIUTaHUE POCCUICKOM TPaXkIaHCKOW MIAEHTHYHOCTH, MATPHOTH3MA, JIFOOBH H
yBaxkeHuss K OTedecTBy, YyBCTBa TOpAOCTH 3a CBOWO PoauHy, mponuioe u
HACTOsIIlIee MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuy;

v (popmupoBaHue LEJI0CTHOTO MHUPOBO33pEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOLIECTBEHHOM MPAKTHUKH, a TAKXKe
COLIMAJIBHOMY, KYJbTYPHOMY, SI3bIKOBOMY U JyXOBHOMY MHOIrooOpasue
COBPEMEHHOT'0 MHPA;

v (OpMHUpOBaHWE OTBETCTBEHHOTO OTHOIIEHHS K YYCHHIO, TOTOBHOCTH K
CaMOpAa3BUTUIO U CaMOOOPA30BaHHUIO HAa OCHOBE MOTHUBAIMU K OOYYEHHIO U
MO3HAHUIO, OCO3HAHHOMY BBIOOPY C YYETOM II03HABATEIbHBIX HMHTEPECOB;
dbopMHpoBaHUE MMO3HABATEILHON U MH(POPMALIMOHHON KYJIBTYPhI, B TOM YHCIIE
pa3BUTHE HABBIKOB CaMOCTOATEIbHOW pPA0OTBI C Y4eOHBIMH IOCOOUSIMH,
KHUTAMH, JOCTYIIHBIMM HHCTPYMEHTAMM M TEXHUYECKUMHU CPEACTBAMU
UH(GOPMALIMOHHBIX TEXHOJIOTHUH;



v’ (opMHUpOBaHKE IIEHHOCTH 3JI0POBOrO M GE30IacHOr0 00pasa KU3HH; YCBOECHHE
IpaBUJ HMHAWBUIYATbHOTO U KOJUIEKTUBHOTO O€30MacHOro TMOBEACHUS B
Ype3BBIYANHBIX CUTYAIUIX, YTPOKAIOIINX )KU3HU U 310pPOBbA JIOCH;

v  popMHUpOBaHME  TOJEPAHTHOCTH  KaK  HOPMBI  CO3HATEIHLHOTO U
NO0OpOKENAaTENbHOTO OTHOIIEHUS K JpPYroMy 4YeJlOBEKYy, €ro MHEHHUIO,
MUPOBO33PEHUIO, KYJIBTYpE, S3bIKY, BEpE, TPasKJIaHCKOM MMO3UINY;

v/ OCBOCHHE COLHMAIbHBIX HOPM ¥ TPaBWJ I[OBEACHHWS B TIPyIax, H B
COOOIIeCTBaX, 3aJaHHBIX HHCTPYMEHTAMU COLMAU3allMd COOTBETCTBEHHO
BO3pPAaCTHOMY CTaTyCy O00y4arolIuXCs;

v' (OpMHUpPOBaHKE OCHOB COIUATBHO — KPUTHUECKOTO MBIIILIICHHUS;

v hopMHpOBaHHE KOMMYHHUKATHBHOM KOMIIETEHTHOCTH B 00pa3oBaTEIIbHOM,
OOILIECTBEHHO IMOJIE3HOM, yUeOHO — HCCIIEI0BATENbCKOM, TBOPUECKON U APYTUX
BUJIaX JCSITEIbHOCTH;

v OpMHUpOBaHME OCHOB OKOJOTHYECKOTO CO3HAHHMS Ha OCHOBE IPHU3HAHHS
IIEHHOCTH XU3HU BO BCEX €€ MPOSIBICHUAX U HEOOXOTUMOCTH OTBETCTBEHHOTO,
OEpEKHOTO OTHOIICHUSI K OKPY>Kalollen cpee.

HnaanyeMLle METaANPEAMETHLIC PE3YJIbTAaThI

MertanpeMeTHBIMU pe3yJIbTATAMUA OCBOCHHS XUMUU SIBJISIIOTCS:

v YyMEHHE CaMOCTOSTEIBHO OMPENCISATh IEIH CBOEro OOYyYeHHs, CTABUTH U
GopmynupoBath ans ceOs HOBbIE 3aJadyd B yyebe U I03HABaTEIbHON
NEeATEIIbHOCTH;

v yMeHHE OBJaJcBaTh HABBIKAMH CAMOCTOSTEIBHOTO TMPHOOPETEHUSI HOBBIX
3HaHWM, OpraHu3alMh  y4yeOHOM  JesATEeNbHOCTH, TIOUCK CpEACTB €€
OCYILECTBIICHUS;

v yMeHHE CaMOCTOSITEIbHO IUIaHMPOBATh MYTH JIOCTH)KCHHS IENICH, OCO3HAHHO
BbIOMpaTh HauOosee dSPQPEeKTHBHBIE CHOCOObI  pElIeHHs Yy4eOHbIX U
ITO3HABATEJIbHBIX 3a]1a4;

v/ yMEHHE COOTHOCHTH CBOM JEHCTBHS C IUIAHUPYEMBIMH pE3YJIbTaTaMH,
OCYILECTBJISITh KOHTPOJIb CBOEM JEATENBHOCTH B MPOLIECCE AOCTHKECHUS
pe3yJbTara, KOpPEKTUPOBATH CBOU AEHCTBHS B COOTBETCTBUU C U3MEHSAIOLIENCS
CUTYallUEH;

v/ BIaJcHHE OCHOBAaMH CAMOKOHTPOJIS, CAMOOIIEHKH, TPHHATHSA pPENICHWH U
OCYILIECTBJICHUSI OCO3HAHHOTO BbIOOpa B Yy4eOHOM U TO3HABATEILHOMN
NEATEIIbHOCTH;

v yMEHHE ONpENeNsATh IOHATHS, CO31aBaTh OOOOIICHUS, CAMOCTOSATEIHHO
BbIOMpaTh OCHOBAaHUS U KpUTEpPUM s KiIaccU(UKAlMM, YCTaHABIMBATH
IPUYMHHO-CJIEICTBEHHBIE CBSI3H U JI€JIaTh BHIBOJIBL;

v yMeHHE cO31aBaTh, NMPUMEHATh M MPEOOPa30BbIBATH 3HAKM M CHUMBOJIBI IS
pelieHus: yueOHbIX U MMO3HABATEIbHbBIX 3a/1a4;

v yMEHHE OpraHW30BBIBATH COTPYAHHYECTBO, pabOTaTh HHAMBHIYAIBHO H B
IPYIIE; YMEHHE OCO3HAHHO MCIOJIB30BAaTh PEYEBBIE CPEACTBA I BBIPAKCHUS
CBOUX MBICJIEH ¥ IOTPEOHOCTEH;

v’ yMeHHEe U3BJIEKaTh HHPOPMAIIHIO U3 PA3INYHBIX HCTOYHUKOB, yMEHUE CBOOOTHO
I10JIb30BATHCS CIIPABOYHOM JIMTEPATYPOH;



v/ yMeHHE Ha TPAaKTUKE II0JIb30BAThCS OCHOBHBIMHM JIOTHYECKUMH MPHEMAaMH,
METOJaMH HaOIOACHUS, MOJCIUPOBAHUE, OOBICHECHHsI, pEIICHHUE MpPoOIeM,
MIPOTHO3UPOBAHUS;

v’ ymeHwue paboTaTh B Ipyire — 3p(GEKTHBHO COTPYIHHYATH U B3aMMOICHCTBOBATh

Ha OCHOBE KOOPIMHAIIMW PA3JIMYHBIX TO3UIUKA TIPU BBIPAOOTKE OOIIETro

pEIICHUs B COBMECTHON JEATEIBLHOCTH, CIYIIATh MapTHEpa, GOpMyIHpOBaTh U

apryMEHTHPOBATh CBOC MHCHHE;

dbopMUpOBaHKE U pa3BUTHE KOMIIETEHTHOCTH B 001acTu ucnoib3zoBanust UKT;

dbopMHpOBaHWE YMEHHWH CTaBUTh BOIPOCHI, BBIIBUTATh THUIOTE3Y W

00OCHOBBIBATh €€, JaBaTh OMPEICICHUE MTOHSITHSIM,

v (GopMupOBaHHE OCO3HAHHOW aJEKBATHOW M KPUTHYECKON OLIEHKH B y4eOHOI
NEeATETLHOCTH, YMEHHE CaMOCTOSATEIILHO OIICHUBATH CBOM JCHCTBUS U JCHCTBUC
OJTHOKJTACCHUKOB.

AN

HnaanyeMLle NMpeaAMETHLIC PE3YJIbTaThbI

B pesynbTaTte ocBoeHUs yueOHOro MpeaMeTa «XuMus» B 8 -9 kiaccax
BBINYCKHUK HAYYUTCS:

v' BBIIYCKHUK HAYYHTCS:

v/ ¢ OIIMCBHIBATh CBOMCTBA TBEPIBIX, KUIKUX, [a3000pa3HbIX BEMIECTB, BBIIEISA
UX CYILIECTBEHHBIE TPU3HAKY;

v/ '+ XapakTepM30BaTh BEIIECTBA II0 COCTaBy, CTPOECHUIO W CBOMCTBaM,
YCTAaHABJIMBATh  MPUYMHHO-CJIEJACTBEHHBIC  CBSI3M  MEXKIY  JIaHHBIMHU
XapaKTepUCTUKAMH BEIIECTBA;

v/ s pacKpbIBaTh CMBIC]I OCHOBHBIX XUMHUYECKHMX MOHATHI «aTOM», «MOJICKYJIa»,
«XUMHUYECKUM DJIEMEHT», «IPOCTOE BEIIECTBO», «CJIOXKHOE BEIIECTBOY,
«BAJICHTHOCTBY, UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMMUH;

v\ '+ u300paxkaTh COCTaB IPOCTEHINMX BEMIECTB C IOMONIBI0 XHUMHUYECKUX
dbopMynT M CYIIHOCTh XUMHUYECKHUX PpEAKIMH C TOMOIIbI0 XMUMHYECKUX
YpaBHEHUN;

v/ ¢ BBIYHCIIATH OTHOCHTEIBHYIO MOJIEKYIISIPHYIO M MOJIIPHYIO MacChl BELIECTB,

a TaK’kK€ MacCOBYIO JIOJIF0 XUMHUUYECKOTO JIEMEHTA B COCIMHEHUSX JJISI OLIEHKU
UX MPAKTUYECKON 3HAYUMOCTH;

* CpaBHUBATh MO0 COCTABY OKCHUJIbI, OCHOBAHUS, KHUCIIOTHI, COJIU;

* KJIacCU(pUIIUPOBATH OKCHUJIBI U OCHOBAHUS MO CBOMCTBAaM, KUCIOTHI U COJIHA
110 COCTaRYy;

* M0JI30BAThCS JTAOOPATOPHBIM 00O0PYIOBAHUEM U XUMUYECKOM MOCYI0M;

* TIPOBOJUTH HECJOXKHBIE XMMHUYECKHE OINbITHI W HAOMIOACHUS 3a
W3MEHEHUSIMU CBOMCTB BEIIECTB B MPOIIECCE UX MPEBpAIICHUHN; COOII0IaTh
IpaBUJia TEXHUKHU O€30MaCHOCTHU MPHU MPOBEICHUM HAOIIOACHUN U OTIBITOB;

v epasznmuyarh  OKCIEPHMMEHTAIBHO  KUCIOTHI M INENOYH,  IIOJIB3YCH
WHIUKATOpPaMH; OCO3HABaTh HEOOXOIUMOCTh COOJIOIEHUST Mep 0€30MMacHOCTH
MIpU OOPAIICHUH C KUCIIOTaMU U IIEJI0YaMH;

* pacKpaIBaTh CMBICI Iepuoandeckoro 3akona /[. . Menneneena;

* ONHUCBHIBATH M XapaKTePU30BaTh TaOMMYHYIO (HOPMY TEPHOTUIECKOM
CHUCTEMbl XUMUUYECKHUX IJIEMEHTOB;

AN

AR

AN



AN

* XapaKTepu30BaTh COCTAB AaTOMHBIX SJEp M paclpesesieHue uucia
AJIIEKTPOHOB IO 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUYECKUX 3JIEMEHTOB MaJbIX
MEPUOJIOB EPUOINYECKON CUCTEMBI, & TAK)KE KAJIUSA U KaJIbLIMS;

* pa3nMyaTh BUABI XUMUYECKOM CBSI3U: MOHHYIO, KOBAJIECHTHYIO MOJSPHYIO,
KOBAQJIEHTHYIO HEMOJISIPHYIO U METAJUIMYECKYIO;

* M300pa)kaTh AJIEKTPOHHO-MOHHBIE (POPMYJBI BELIECTB, OOPa30BaHHBIX
XUMUYECKUMU CBSI3IMH PA3HOTO BUJIA;

*  BBISBJISATH 3aBUCHUMOCTb  CBOWMCTB  BEIIECTB OT CTPOCHUS  UX
KPUCTANIMYECKUX  PEHIETOK:  HMOHHBIX,  aTOMHBIX,  MOJEKYJISIPHbIX,
METaNINYECKUX;

* XapaKTepu30BaTh XUMHUYECKHUE DJIEMEHTHI U HMX COCIMHEHUS Ha OCHOBE
MIOJIO’KEHUS FJIEMEHTOB B IMIEPUOINYECKON CUCTEME U OCOOEHHOCTEN CTPOEHUS
UX aTOMOB;

*  XapakTepu3oBaTb  HAYYHOE W  MHUPOBO33PEHUYECKOE  3HAUYCHHE
MEPUOJINYECKOT0 3aKOHA U MEPUOJANYECKON CUCTEMBI XUMUYECKUX SJIEMEHTOB
1. 1. Menpeneena;

* O0BACHATH CYyTh XMMHYECKHUX MPOLIECCOB M UX MPUHIUIUAIBHOE OTJIMYUE OT
du3nuecKkux;

* Ha3bIBaTh IPU3HAKH U YCIOBHS MPOTEKAHUSI XUMUYECKUX PEaKLUN;

* YCTaHABJIMBATh MPUHALIECKHOCTh XUMUUYECKOW PEAKIMU K ONpPEACIIEHHOMY
TUILY 110 OJIHOMY M3 KJIaCCU(UKALMOHHBIX IPU3HAKOB: 1) 1O YMCIly U COCTaBy
UCXOJHBIX BEIIECTB M IPOAYKTOB peakuuu (peakiuud COEIUHEHMS,
pa3ioXeHus, 3aMelleHrss 1 oOMeHa); 2) MO BBIIEICHUIO WIH TOTJIOIIEHUIO
TEITOTHI (pEeaKUU SK30TEPMUUYECKUE U HIOTEPMUYECKUE); 3) IO U3MEHEHUIO
CTETNIEHEW OKHUCIIEHUS XHMHUYECKUX OJJIEMEHTOB (PEaKkIUu OKUCIUTEIbHO-
BOCCTAaHOBUTENbHBIC); 4) MO 0OPAaTUMOCTH TIpoiiecca (peakiuu oOpaTUMbIe U
HEeoOpaTUMBbIe);

* COCTaBJSATh YPABHEHUS AJIEKTPOJIUTHYECKON JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH, COJIEH; TMOJIHBIE W COKpPAIIEHHBIE WOHHBIE YPAaBHEHHUs PEaKLIHN
0o0OMEHa; ypaBHEHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIU;

. IPOTHO3UPOBATh POTYKTHI XUMUYECKUX peakiuii 1o
(dopMynam/Ha3BaHUSIM MCXOJIHBIX BEIIECTB; ONMPEAEISTh UCXOAHBIE BEIleCTBA
no GopMyiamM/Ha3BaHUSIM IPOIYKTOB PEAKIUY;

* COCTaBJISATh YPAaBHEHHs PEAKLUW, COOTBETCTBYIOIIUX IOCIEA0BATEIILHOCTH
(«uernoykey») MpeBpalieHuil HEOPraHMYECKUX BEIIECTB Pa3IMYHbIX KJIACCOB;

* BBIBJIITH B IPOLIECCE DKCIIEPUMEHTa NMPU3HAKH, CBUAETEIbCTBYIOIIHE O
MIPOTEKaHUU XUMHYECKOU PEaKIINH;

* IPUTOTOBJISITH PACTBOPBI C ONMPEAECTEHHON MAaCCOBOM JI0JIEH PACTBOPEHHOTO
BEILIECTBA;

* ONpENENATh XapakTep CpeAbl BOAHBIX PACTBOPOB KUCIOT U IIEIOYEH IO
U3MEHEHHUIO OKPACKU MHIUKATOPOB;

* IPOBOJIUTh KAYE€CTBEHHbIEC PEAKIMU, TOITBEPKAAOUIINE HATUYUE B BOJHbBIX
pPacTBOpPAX BEILIECTB OT/ACIbHBIX HOHOB



ANANRN

AN

* ONpEeneNATh NPUHAIIC)KHOCTh HEOPraHMYECKHUX BEIIECTB K OJHOMY U3
M3YYCHHBIX KJIACCOB/TPYIIT: METaUTbl M HEMETAJUTbl, OKCHJbI, OCHOBAHU,
KHUCJIOTBI, COJIH;

* COCTaBIIATH (DOPMYJIBI BEMIECTB IO UX HA3BAHUSIM;

* ONpEESATh BAJICHTHOCTh U CTEIIEHb OKUCIIEHHUS 3JIEMEHTOB B BEILIECTBAX;

* COCTaBJISITh (YOPMYJIBI HEOPTAaHMYECKUX COCIMHCHHHA TI0 BAJICHTHOCTSM H
CTETCHSIM OKHCJICHUSI 2JIEMEHTOB, a TaKXe€ 3apsjaM HOHOB, YKa3aHHBIM B
Ta0JIUIe PACTBOPUMOCTH KUCJIOT, OCHOBAHHM U COJICH;

* OOBACHATH 3aKOHOMEPHOCTH H3MEHEHUS (PUIHMYECKUX W XUMHUUYECKHUX
CBOMCTB IPOCTHIX BEIIECTB (META/VIOB M HEMETAJJIOB) M UX BBICIINX OKCHJIOB,
00pa30BaHHBIX JIEMEHTAMU BTOPOT'O U TPETHETO MEPHUOIOB;

* Ha3bIBaTh OOIME XUMHUECKHUE CBOMCTBA, XapaKTEPHBIC ISl TPYIIIT OKCH/IOB:
KUCJIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME XMUMHUYECKHE CBOMCTBA, XapaKTEpHbIC ISl KaXKIOTO U3
KJIACCOB HEOPTraHMYECKUX BEILIECTB: KUCIIOT, OCHOBAHUI, COJIEH;

* IPUBOAUTH IPUMEPHI PEAKIIUMA, TOATBEPKIAIOIINX XUMHUUECKHUE CBOMCTBA
HEOPraHMYECKUX BEIIECTB: OKCUJIOB, KUCIIOT, OCHOBAaHUW U COJIEH;

* OMNpEeNeNsiTh BEIIECTBO-OKUCIUTENb U  BEIIECTBO-BOCCTAHOBUTENL B
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUAX;

* COCTaBJISATb OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIN OanaHC (I M3Y4YEHHBIX
peakIuii) o IMpeIIOKEHHBIM CXeMaM PeaKInii;

* IPOBOAUTH JIAOOPATOPHBIE OIBITHI, TOATBEPKAAIOIINEC XHUMHUUYCCKHE
CBOMCTBAa OCHOBHBIX KJIACCOB HEOPTAaHMYECKUX BEILIECTB;

BbIMyCKHMK MOJYYHUT BO3MOKHOCTh HAYYUTHCS

* IPaMOTHO 00paIaThCs C BEIIECTBAaMHU B IIOBCEIHEBHON KU3HU;

*0CO3HaBaTh  HEOOXOJWMOCTH  COOJIOJICHUS  TPaBWJI  SKOJOTHUYCCKH
0e30macHOro MOBEICHHS B OKpYKatoLel IPUPOAHON CPEJIE;

*[IOHUMATh CMBICI W  HEOOXOAUMOCTh  COOIIOJCHUS]  TPEANUCAHUM,
npejylaraéMblX B HHCTPYKIMSX IO UCIOJIb30BaHUIO JIEKAPCTB, CPEJICTB
OBITOBOM XUMHH U JIP.;

*UCIIOJIb30BaTh  TMPUOOPETEHHBIE  KIIIOYEBbIE  KOMIETEHTHOCTU  NPH
BBITIOJTHEHUW MCCJIEI0BATEIBCKUX MPOEKTOB M0 U3YYEHUIO CBOMCTB, CIIOCOOOB
MOJIYYEHUSI ¥ pacliO3HABaHUS BEILIECTBR,;

*pa3BUBaTh KOMMYHUKATUBHYIO KOMIIETEHTHOCTh, UCIIOIb3Ysl CpEICTBa
YCTHOW M MHUCbMEHHOW KOMMYHHKAIIMU MPU paboTe C TeKCTaMu y4eOHHMKa U
JIOTIOJTHUTEIPHOW ~ JIMTEPATypOd, CIPAaBOYHBIMH TaONHIIAMH, TPOSIBIATH
TOTOBHOCTh K YBKEHUIO MHOW TOYKH 3pEHUS MPHU OOCYKICHUH PE3yIhbTaTOB
BBITIOJITHEHHOW PabOTHI;

*00BCKTUBHO OIICHHWBATh HMHGOPMAIIMI0 O BEIIECTBAX W XHUMHYSCKHX
nmporeccax, KPUTUYECKHM OTHOCUThCA K TICEBJAOHAYYHOH HWHQOpMaIH,
HEJIOOPOCOBECTHOM peKJiaMe, Kacarollelcsl HCIOJIb30BaHUS — Pa3IUYHBIX
BEIIICCTB.

*0CO3HABaTh 3HAYCHHE TEOPETUUECKUX 3HAHUU JUISI  MPAKTUYECKOM
TIeSITEILHOCTH YEIIOBEKA;



v/ ONHCHIBATH H3y4YEHHbIE OOBEKTHI KAaK CHCTEMbI, TPUMEHSS JIOTHKY
CHUCTEMHOT'0 aHaJIN3a;

v SOpUMEHSATh 3HAHHA O 3aKOHOMEPHOCTSX [MEPHOANYECKON  CHCTEMBI
XUMUYECKUX DJJIEMEHTOB JUJIsi OOBACHEHHS] M NPEIBUACHHS CBOMICTB
KOHKPETHBIX BEIIECTB;

v’ epa3BuBaTh MH(POPMAIIMOHHYIO KOMIIETCHTHOCTH MOCPEICTBOM YIITyOJICHHS
3HaHUI 00 UCTOPUH CTAHOBJIEHUS XUMHUYECKON HAyKH, €€ OCHOBHBIX MOHATHIA,
NEPUOJUYECKOTO 3aKOHA KAK OJHOTO M3 BAXXHEHIIMX 3aKOHOB IPUPOABI, a
TaK)K€ O COBPEMEHHBIX JTOCTHKECHUAX HAYKU U TEXHUKH.

v/ *COCTaBIISITh MOJICKYJISIPHBIC U MTOJIHBIC HOHHBIE YPABHEHUS 110 COKPAIIEHHBIM
MOHHBIM YPABHEHUSIM;

v/ *IPUBOIWTH TPHUMEPHI  PEakiMii, MOATBEPIKIAOIINX  CYIICCTBOBAHHE
B3aMMOCBSI3HM MEXKY OCHOBHBIMHU KJIACCaMU HEOPIaHUYECKHUX BEILIECTB;

v/ *[IPOTHO3UPOBATH PE3YJIbTaThl BO3ACHCTBHS pa3IMUHBIX (HAKTOPOB Ha
M3MEHEHHE CKOPOCTH XUMHUYECKON PEAKIINY;

v/ *[IPOTHO3UPOBATh PE3YJIbTAThl BO3ACHCTBHS pa3IMUHBIX (DAKTOPOB Ha
CMEILIEHNE XUMUYECKOTO PABHOBECHSI.

v/ *[IPOTHO3UPOBATh XUMHYECKHE CBOMCTBA BEIIECTB Ha OCHOBE MX COCTaBa U
CTPOCHMS;

v/ *[IPOTHO3UPOBATH CIIOCOOHOCTH BEIECTBA IMPOSIBISATH OKHUCIUTEIbHBIC WIH
BOCCTAaHOBUTEIIBHBIE CBOMCTBA C YYETOM CTEIIEHEH OKMCIIEHUS DJIEMEHTOB,
BXOZSAIIUX B €r0 COCTaB;

v/ *BBISBISTH CYHIECTBOBAHME TCHETHYECKOM B3aMMOCBSI3H MEXIY BEIIECTBAMU
B PALY: IPOCTOE BEIIECTBO — OKCUJ — TMAPOKCUJ — COJIb;

v/ *OpraHu30BBIBATH, MPOBOJUTH YYEHHUYECKHE TPOEKTHI IO HCCIIEIOBAHMIO
CBONCTB BEILIECTB, UMEIOIINX BAXKHOE IPAKTUYECKOE 3HAYCHUE.

2. Conep:xaHue y4eOHOro npeamera « XuMus» Ha YPOBHE OCHOBHOT'O
001ero odopasoBaHus

XuMU4Yeckoe 00pa3oBaHME B OCHOBHOM IIKOJIE€ JOJDKHO OOECIEeUUTH
dbopMHpOBaHNE XWMHYCCKOW TPaMOTHOCTH, HAaBBIKOB NPHUMCHEHHUS XHWMHUYCCKHUX
3HAHWH B JKU3HU JJI OOBSCHECHMS, OICHKM W TPOTHO3WPOBAHHS Pa3HOOOPA3HBIX
MPUPOHBIX, COIMHMAIIBHO-DPKOHOMHYECKUX M JKOJOTUYECKHX MPOIIECCOB U SBJICHUM,
ajanTaly K YCIOBHUSIM OKpYXaromed cpeapl W obecreueHus Oe30MacHOCTH
KU3ZHENIEATCTLHOCTH. JTO MO3BOJIACT PeaTu30BaTh 3aJI0KCHHYIO B 00pa30BaTeIbHBIX
CTaHJapTax METANpeIMETHYIO HalpaBlIeHHOCTh B oOydeHHM xumuu. OOyuaromuecs
OBJIAJICIOT HAYYHBIMH METOJaMH  DEIICHHs] Pa3IUYHBIX TEOPETUYECKUX U
MPaKTUYECKUX 3a/lad, yMEHUSIMU (POpMyIUpOBaTh THUIOTE3bl, KOHCTPYHPOBATbH,
MIPOBOJIUTh HAOJIOJCHUS, OICHUBATh W aHAJU3UPOBATH IOJYYCHHBIC PE3YJIbTaThl,
COTIOCTABJIATH UX C OOBEKTUBHBIMH PEATHSIMH JKU3HH.

VYueOubiit npeameT «XuMHUs» CIOoCcOOCTBYET (GOPMUPOBAHUIO Y O0YUYAIOIIMXCS
yMeHHsI 6€3011acHO HCIIOIh30BaTh yueOHOe 000py0BaHNe, TPOBOJAUTH HCCIIEIOBaHUS,
aHAJIM3UPOBATh MOJTYYCHHBIE PE3yIbTAThl, MPEACTABIATh U HAYYHO apTyMEHTHPOBAThH
MOJTyYEHHBIC BBIBOJIBI.



N3yyenue mnpeamera «Xumus» B 4YacTH (POPMUPOBAHUS Y OOyHarOIIUXCS
HAy9HOTO MHPOBO33PCHHUS, OCBOCHHUS OOIIEHAYYHBIX METOJOB (HaAOIIOICHUE,
U3MEpPEHUEe, MOJICIUPOBAHKE), OCBOCHHUS NPAKTHUUYECKOTO MPUMEHEHHS] HAYYHBIX
3HAHMM OCHOBAHO HAa MEXIIPEIMETHBIX CBA34X C mOpeaMmeramu: «Dusukay,
«I"eorpadus», «buonorus», «Martematuka», «IKkonorus», «OCHOBBI 0€30MacHOCTH
KU3HEnesTenbHoCTHY, «cTopus», «Pycckuit s3b1k», «JIutepatypa» u ap.

2.1. Conep:xxanue yueoHoro npeamera 8 kiacc (68 yacon)

BBenenue (1 4)
MecTo XuMUHU cpesii eCTeCTBEHHBIX HayK. [IpeameT xumuu.

Tema 1. IlepBonayajbHble XUuMHUYecKue NOHATHUA (14 YacoB)

BemectBo. Uucteie BemecTtBa M cMecH. MeETOAbl pasfeneHus CcMeceu
(punbTpOBaHKE, OTCTABAHUE, BhIIAPUBAHUE, IEPETOHKA).

ATOMHO-MOJIEKYJIsIpHOE yueHue. 3HaueHue padbot M. B. Jlomonocosa u JIx. /lansToHa
1St GOPMUPOBAHUSI ATOMUCTUYECKOTO MUPOBO33PECHUSI.

XUMHYECKHUM 3JIEMEHT KaK BUJ aTOMOB. CUMBOJIBI 3JIEMEHTOB. PacrpocTpaHeHHOCTh
AJIEMEHTOB Ha 3€MJIE U B KOCMOCE.

Monekyna kak Menbyailas 4acTUIla BeIleCcTBa, O0Jajaromias €ro XUMHUYECKUMHU
cBolicTBaMHU. BemiecTBa MOJEKYJISPHOIO U HEMOJIEKYJIPHOIO CTPOCHHS. 3aKOH
IIOCTOSIHCTBA COCTAaBa BEIIECTB, MMEKOUIMX MOJIEKYJISIPHOE CTPOEHHUE. XHUMHUYECKUE
dbopmynbl. Maccel aToMOB U MoJieKyJd. IloHsTHe 00 OTHOCHTEIBHOM aTOMHOM H
MOJIEKYJISIpHOM Macce. IIpocTeie M CIIOKHBIE BemecTBa. MeTauibl M1 HEMETAJUIbI.
Opranuyeckre 1 HEOPraHMYECKUE BEIIECTBA.

N3menenus, mnpoucxonsdmue ¢ BemectBamMu. Dusznueckue SBICHUS W
XUMHAYECKHE peakund. [Ipu3Haknm XUMHUYECKUX peakuuil. XUMUYECKHE IMPOLECCH B
OKpYXalIIEM Hac MHpe. 3aKOH COXPAHEHUSI MacChl BENIIECTB. YPAaBHEHUE
XUMHUYECKOW peakuuu. OCHOBHBIE THUIBI XHUMHUYECKHUX PEaKIUW: Pa3ioKEHHUE,
COCIMHCHHE, 3aMCIICHIE, OOMCH.

JlabopaTopHbIe ONbITHI
3HAKOMCTBO C 00pasiaMu MPOCTHIX U CJIOKHBIX BEIIECCTB.

Pa3nenenue cmecen.

Xumuyeckue siBjeHus (MpOKaJIuBaHUE MEIHOM MPOBOJIOKHU; B3aUMOJAECHCTBHE Mela C
KHUCJIOTOM, Pa3yioKEHUE caxapa IIpy HarpeBaHUN).

Paznoxenue manmaxwura.

IIpakTnueckue padoThl
3HAKOMCTBO C JIa0OpaTOPHBIM 000PYTOBAHUEM.

[IpaBuna 6e30macHOCTH TTPU pabOTEe B XUMUUYECKON JTabopaTopuu.
OuncTka 3arps3HEHHON TOBAPEHHOM COJIH.

JleMOHCTpAllHOHHBbIE ONBITHI

['openune marnus.

I'openue cnimpra.

OnbIThI, MOATBEPKIAIOIINE 3aKOH COXPAHEHHSI MACChl BEILIECTB.
Pacuernsie 3anaum.



Boluncienre oTHOCUTENbHON MOJIEKYJISIPHOM Macchl BEIEeCTBa 1o hopmMyIie.
Brruncnenre MaccoBOM J0JId 3JIEMEHTA B XUMUYECKOM COEJIMHEHUH.
IIpoexkTHO-UCCIEN0BATEILCKAS AEATEIBHOCTD 110 TeMe «VICTOpUs OTKPBITUS
AIIEMEHTa

Tema 2. Kucinopoa. Bogopoa. Boga. Pacreopsi (20 yacoB)

Kucnopon — pacnpocTpaHeHHOCTh B TPUPOJAE, (PU3MUECKHME M XUMHUYECKHE
CBOMCTBA, MIOJy4YE€HHE B TAOOPATOPUU U TTPUMEHEHUE.
OKcupl METANIOB U HEMETAJIIOB.
Banentnocts. CoctaBienue ¢GopmMyi1 o BalEHTHOCTH.
Bo3nyx — cmech razoB. Beiienenue kucimopoaa u3 Bozayxa. [loHsiTue 00 MHEPTHBIX
rasax.
['openue cnoXHBIX BemeCTB B Kuciaopoae. CTpoeHue IIIIaMEHU, TEMIIEpaTypa
BocriaMeHenus. [lmazma. Tymenue mnoxapoB. OrHerymurensb. MeayieHHOe
OKHCIICHHE.
Bonopoa — pacnpocTpaHeHHOCTh B NIpHUpPOAE, (DU3UYECKHE U XHUMHYECKHUE
CBOMCTBA, MOJyYCHUE B TaOOPATOPUU U IPUMEHEHHUE.
Kucnotsl u conu. CoctaBnenue Gpopmyi coseit. Coyu, UCIOJIb3yeMbIE B OBITY.
Bona — ¢usnyeckue cpoiictBa. Ilonydyenune AucTHILIMpOBaHHOW Bonbl. Kpyroopot
BOJbl B mnpupoae. PactBopbl. PacTBOpUMOCTh BelIECTB B BOAE. 3aBUCHUMOCTH
pacTBOPMMOCTA OT TEMIIEpaTypbl M JaBiieHHs. MaccoBasi 10151 pacTBOPEHHOTO
BenecTBa. Kpucramnoruaparel. XUMUYECKUE CBOMCTBA BOABL. [loryueHune Kucior npu
B3aMMOJEUCTBUA OKCHUIOB HeMmeTauioB ¢ Bomoil. Ilonstme 00 OCHOBaHUAX.
[TomydyeHue mienoyer mpu B3aUMOJECUCTBUM C BOJOM AKTUBHBIX METAJUIOB WM HX
okcuioB. [IpencraBienne o KUCIOTHO-OCHOBHBIX MHIUKATOPAX.
JlabopaTopHbIe ONBITHI
[TonydeHnne KkucIopoaa nNpu pasyIoKEHNN KUCIOPOACOAEPKAIUX COCTUHEHN.
Jleruaparanusi MEJHOTO Kymnopoca.
PacTBOpUMOCTB TBEP/IBIX BEIIECTB B BOJIC U €€ 3aBUCUMOCTb OT TEMIIEPATYPHI.
Pacnio3znaBanue pacTBOPOB KMCJIOT M OCHOBAHUM C MOMOIIBIO UHIUKATOPOB.
IIpakTueckne padoTbl
[TomydyeHue kuciaopoja pas3ioKEHUEM IepMaHTraHaTa Kajlusl W HM3YYEHHE CBOWCTB
KHUCJIOPOJA.
[TomyyeHne BOOOPO1a U U3YUYEHUE €0 CBOKCTB.
[IpuroroBieHue pacTBopa ¢ 3aJaHHOM MacCOBOM J0JIEW pACTBOPEHHOI'O BEIIECTBA.
JleMOHCTpallHOHHBbIE ONBITHI
["openue cepsl, hocdopa 1 xene3a B KUCIOPOJE.
[Tpuemsl TymieHus JIaMEHHU.
[Tonyuenne Bogopoaa B anmapare Kunra, ropeHne Bogopoaa Ha BO3yXe.
BoccTranoBieHue okcnia MeTauia BOJOPOIOM.
B3psbIB rpemyuero rasa.
B3aumoneiictBue okcuaa gpocdopa (V) ¢ Boaow.
ITeperonka Boasl.
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3aBUCUMOCTh PACTBOPMMOCTU COJIU OT TEMIIEpaTyphl. BhINlaieHne KPUCTALIOB MpPU
OXJIQXJICHUHU HACBIIIEHHOTO pacTBOpa (HUTpaTa Kalus, aJTIOMOKAJIMEBBIX KBAaCIIOB,
HOJIH/1a CBUHIIA).
B3aumopericTBre HaTpus ¢ BOAOM.
lMamenne n3Bectu

IIpoexkTHO-UCC/IEN0BATEIBCKAS JAeATEIBHOCTh M0 TeMe «IJTa yIUBUTEIbHAS
BOJIa»

Tema 3. OcHOBHBIE KJIACChI HEOPraHUYeCcKUX coeauHenni (16 yacon)

Oxcupl, KnaccuduKanms, B3aMMOJACHCTBUE C BOJOM, KUCIOTAMHU U IIEIOYaMH.
B3auMoelicTBUE MEXy KUCIOTHBIMA U OCHOBHBIMHU OKCHAaMH.

Kucnotet — kiaccudukaius, B3aUMOJEHCTBUE C METaJIaMH, OCHOBHBIMU
OKCHJaMH, OCHOBaHHUSIMH U COJisiMU. [IoHSATHE O psAsie HATIPSIKEHUA METAJIJIOB.
OcHoBanusi — kiaccuukanus, B3aUMOJCHUCTBUE IIEIOUYEH C KHUCIOTHBIMU

OKCHJaMH, KHCJIOTaMU M COJIAMU. Pa3iiokeHue HepacTBOPUMBIX B BOJIE OCHOBAHUU
MY HarPEBaHUM.
AMbOTEpHBIE OKCUBI U TUIPOKCHU/IBI.
Peakuums nentpanuzanny. KucioTHO-OCHOBHBIE HHAMKATOPHI.
Comn — peakuuu C KHCJIOTaMH, IIEJI0YaMH W ApYruMu coisiMu. [lonstue o
KHUCJIBIX U OCHOBHBIX COJISIX.
YcnoBus, mpu KOTOPHIX peakiiys oOMeHa MPOTEeKaeT A0 KOHIIA.
I'eneTnyeckas cBsI3b MEXKAY OCHOBHBIMU KJIaCCAMU HEOPTaHUYECKUX COEIUHECHUMH.
JlaGopaTopHbIie ONBITHI
XHUMHYECKHUE CBOMCTBA OCHOBHBIX U KUCJIOTHBIX OKCHJIOB.
VYcaoBus HEOOPaTUMOTO MPOTEKAHMS PeaKIii oOMeHa.
XUMHYECKHUE CBOMCTBA KUCIIOT U OCHOBAHMUI.
[TomyyeHune ocagkoB HEPACTBOPUMBIX THAPOKCHIOB U U3YUYEHUE UX CBOMCTB.
[Tomyyenue am(poTepHOro rTUAPOKCH]IA U U3YUEHHUE €r0 CBOICTB.
Heiitpanuzanus meno4yu KUCI0TON B PUCYTCTBUU PeHo(TaaenHa.
IIpakTueckune padoTbl
['enetnyeckasi CBsI3b MEXAY OCHOBHBIMHM KJIaCCaMU HEOPTaHMYECKUX COCTUHEHUI
(BBITIOJIHEHUE TIETTOYKA XUMHUECKUX TIPEBPAIEHUN ).
JleMOHCTPALIMOHHBIE ONBITHI
3HaKOMCTBO C 00pa3iaMu OKCHIOB.
XWMUYECKHE CBOMCTBA PAacTBOPOB KHCJIOT, COJIEM W 1enoder. Peakmus
HEUTpaIu3alyu.
OcaxJieHre 1 pacTBOPEHHE OCAJIKOB COJIEN M HEPACTBOPUMBIX TUIPOKCHUIOB.
IIpoexkTHO-UCCIEA0BATEIBCKASA IEATEIBbHOCTD 110 TeMe «Kuciapie Ha BKyC»

Tema 4. [lepuoanuecknii 3akon .. MenaeneeBa. CTpoeHue aroma.

Xumunueckasi cBa3b. CTpoeHHe BelIeCTB B TBEPAOM, JKHIAKOM H ra3000pa3HoM
cocrosiHuAX (16 yacoB)
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[lepBble TOMBITKM  KJIacCU(UKAIMM  XMUMHYECKUX DJIEMEHTOB. [pyIiIibl
JJIEMEHTOB CO CXOJHBIMHM CBOMCTBaMM. llepuonnueckuii 3aKOH M IEPUOANYECKAS
cuctema osnemeHToB J[.M. MenneneeBa. CrpykTypa MNEpUOAUYECKON CHCTEMBI
XUMUYECKUX DJIEMEHTOB: MaJIbIe W OOJIBIIINE TIEPHOIBI, TPYIIITBI ¥ TIOATPYIIIIHI.
Hayunsiii noasur Mengeneea. Ilpenckasanne CBOWCTB €HI€ HE OTKPBITBIX
DJIEMEHTOB.

[ImanerapHast Mogenb CTpoeHust aroMa. ATOMHOE sipo. M30TomE!.

Anepusie  peakuuu.  [IpoucxokaeHwe  XUMHUYECKHMX  3JeMeHTOB.  CuHTE3
MCKYCCTBEHHBIX PAJIMOHYKIIHJIOB U UX IPUMEHEHUE.

[TopsakoBBIA HOMEP XUMHUYECKOTO »JJIEMEHTAa — 3apsad sSApa €ro aroma.
CoBpemenHas ¢popmynupoBka [lepuonuueckoro 3akoHa. Pacnpenenenue 351eKTpOHOB
B DOJIEKTPOHHBIX CIIOSX AaTOMOB XHMHYECKHUX OJJIEeMEHTOB [|—-3-TO MepuojoB.
XapakTepucTUKa XUMUYECKUX 3J1eMeHTOB Ne 1-20 Ha OCHOBaHHMHM HMX MOJIOKEHUS B
IIEPUOANYECKON CUCTEME U CTPOCHHS aTOMOB.

Meramibl u HeMeTaiuibl B [lepuoanueckon cucteMe DIEeKTPOOTPULIATETBHOCTD.

KoBanenTHas cBs3b. Mexanusm oOpa3oBaHUsl, MOJSIpPHAS U HEMOJIAPHAs CBS3b.
HanpaBiieHHOCTP M HACBIIIEHHOCTh KOBAJECHTHOM CBs3U. (CBOWMCTBA KOBAJEHTHBIX
COCTMHEHU.

NonHas cBa3p. KoopauHanmoHHOE YHCIIO.

Me)XMOneKyIIpHOE B3aUMOJICHCTBHE.

Ctpoenue TBepbIX BemecTB. Kpucramiueckue u amopdHbie BemecTBa. ATOMHbIC U
MOJIEKYJISIpHbIE KpUcTauibl. IOHHBIE KPUCTAILIBI.

Kunkocrtu. JlaBienue napa.

Kunkue KkpucTasisl.

I'a3bl. YpaBHEHHE COCTOSAHUS UI€ATBHOIO rasa.

JleMOHCTPALIMOHHBIE ONIBITHI
[Toka3 0Opa3LoB HIEIOYHBIX METAIUIOB U TaJIOT€HOB.

[lonydyeHne OKCHIOB HEKOTOPBIX 3JIEMEHTOB 3-TO NEPUOAA M3 NPOCTHIX BEIIECTB,
pPacTBOPEHUE UX B BOJIC U UCIIBITAHUE PACTBOPOB MHANKATOPAMMU.

Bosronka nopa.

OO6pa3ibl MOHHBIX U KOBAJIGHTHBIX COCTMHEHUH.

Mojenu KpUCTAUIMYECKUX PEIIETOK KOBAJICHTHBIX M MOHHBIX COCMHECHUM.
ComnocTaBlieHUE JETYYECTH PA3TUYHBIX KUJIKOCTEN U TBEPABIX TEI.

CxmkeHre CepHUCTOrO ra3a Uiii 3HAKOMCTBO ¢ 00pa3IioM CKMKEHHOTO Ta3a.

JlaGopaTopHbie padoThI
3HaKOMCTBO C 00pa3iiaMyi METaJUIOB U HEMETAJIIOB.
3HAKOMCTBO CO CBOMCTBAMM KOBAJICHTHBIX U MOHHBIX COCIMHEHUMN

2.2. Conep:xanme yueOHoro npeamera 9 kiaacc (68 yacon)
Tema 5. KotuuecTBeHHbIe OTHOIIeHNsI B XuMUH. (10 yacoB)
Pacuetsl o xumuyeckum GopMysiaMm — HaXOXKJIEHUE MacCOBOM J0JIM JIEMEHTA B

coenuHeHud. BeiBoa popmyiiel coenuHeHust. Mok — eIMHUIIA KOJIMYECTBA BEIIECTBA.
Pacuetsl 110 ypaBHEHUSIM peakinii. 3a1a4uu Ha "U30bITOK-HEI0CTATOK' .
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Brixoa xumudeckoit peakiuu. OnpeaeneHre BbIXoaa.

3akoH ABoragapo. MousipHblii 00b€M HJI€AIBHOTO ra3za. AOCOJIOTHAs W
OTHOCHTEJIbHAS ITNIOTHOCTH T'a30B.

PacuerHble 3a1a4n

Brrancienne MaccoBOM JOMM XHMMHMYECKOTO DJJIEMEHTA B COCOUHCHHU IIO
XUMHUYECKOH hopMyIie.

Brrancienyne Macchl MM KOJMYECTBA BEIIECTBAa IO HM3BECTHOM Macce WIIM
KOJIMYECTBY BEIIIECTBA OJHOTO U3 PEAr€HTOB WJIM IPOIYKTOB.

Bpiunciendue 1mo XMMHYECKMX YpaBHEHHUAM MAcChl OJHOTO M3 MPOAYKTOB
peaKIMM 1O MacCe€ MCXOJHOTO BEIIECTBA, COJIEPIKAIIETO OIPEACICHHYIO OO
IIPUMECEN.

Brruncnenne mo XMMUYECKMM ypaBHEHHSIM OObeMa rasza 1o M3BECTHOM Macce,
KOJIMYECTBY BEIIECTBA UM 00bEMY OJTHOTO U3 PETCHTOB HIIM MPOIYKTOB.

PacueTsl 00bEMHBIX OTHOIIEHUN Fa30B B PEaKIIMIX.

JleMOHCTpAIlHOHHBIE ONBITHI

[Toka3 HEKOTOPBIX COEAMHEHUN KOJIMYECTBOM BEIIECTBA | MOJIb.

JleMoHcTpanusi MOJIIpHOTO 00beMa UJ1ealIbHOTO rasa.

Tema 6. Xumuueckasi peakuus (17 yacoB)

Teopust 3JIEKTPOJUTUYECKON NHUCCOLMAIMU. DIEKTPOIUTH U HEIIEKTPOIUTHI.
Jlucconyanusi KUCIOT, cojied W ocHOoBaHUM. CuiIbHBIE M cJla0ble 3JIEKTPOJIUTHI.
Crenenp pucconnanuu. HMoH ruApOKCOHMA. JIOHOPHO-aKUENTOPHBIM MEXaHU3M
o0pa3oBaHMsI KOBAJIEHTHON CBs3u. Peakuum HOHHOrO oOOMEHa M YCIOBUSL HX
nporekanus. [ uapoans comnen.

OKuCIUTENBHO-BOCCTAHOBUTENBHBIE peakinu. Ctenenb okucieHus. [Ipoueccs
OKHUCJIeHUsI-BOcCcTaHOBNIeHUsl. CoCTaBlieHHE JJIEKTPOHHOro OamaHca. TunudHbie
OKHCIIUTENIM U BOCCTAHOBUTENM. [[puHIMN AEHCTBUS XUMHUUYECKUX UCTOYHUKOB TOKA.
DIIEKTPOIIU3.

TernoBot addexT xumuyeckor peakiuu. CKOPOCTh XUMHUYECKUX PEaKIIHil.
3aBUCHUMOCTh CKOPOCTH OT KOHLEHTPALIMM PEArupylolIUX BEIIECTB, TEMIIEPATYPHI U
nasienusi. KaranuzaTopsl.

JlaGopaTopHblie ONbITHI
[IpoBenenue peakiuii oOMeHa B paCTBOPAX AJICKTPOIUTOB.
Ornpenenenue KUCIOTHOCTH CPEIbl PACTBOPOB PA3JIMUHBIX COJICH.
KauecTBeHHbBIE peakliMy Ha KATUOHBI U AHUOHBI.

IIpakTueckue padoThbl
DKCNEPUMEHTAIBHOE PEIICHUE 3a7a4 10 TeME "IIEKTPOJIUTHIECKAs JUCCcouanus ' .

JleMOHCTpallMOHHBbIE ONBITHI
DIIEKTPOIPOBOIHOCTH BOJIBI M BOJIHBIX PACTBOPOB PA3JINYHBIX COCTUHEHUM.
PaznoxeHnune quxpomara aMMOHUSL.

PaznoxeHnune BOJbI AIIEKTPUUECKUM TOKOM.

DK30TEepMHUUECKUE U SHJOTEPMUUYECKUE PEAKIIUH.

3aBUCUMOCTh CKOPOCTH PACTBOPEHUS METAJIa B COJISTHOM KHUCJIOTE€ OT MPUPO/IBI
MeTajuia, IOLIAAN NOBEPXHOCTH, KOHLIEHTPALUA U TEMIIEPATYPHL.
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Tema 7. Xumusi HeMeTa/U10B (25 yacoB)

[amorenst — oamemeHTsl TiaBHOM moarpynmel  VII  rpymnmer.  OOmias
XapaKTEePUCTHKA MOArpyNIbl. BosMoxHbIe cTenenn okucienus. OcobeHHoctu Gropa.
XJ0p — pacmpoCTPaHEHHOCTh B MPUPOJIE, MONy4YEeHHUE, (PU3NIECKUE U XUMHUUYECKUE
CBOMCTBa, npuMeHeHue. XijopoBoaopon. CoissgHas kucnora. Kuciaopoaconepsxamue
KHCJIOTBl XxJopa. beproneroBa cosb. bpom. HMon. KauectBeHHas peakuusi Ha
raJjOreHU/1-UOHBI.

[Toarpynma kucimopoma. OOmias xapakTepucTuka mnoAarpynmsl. Ilonstue 006
aiotponuu. O30H — awtoTpornHas Moaudukaus Kuciopoga. Ero mnoiydenue,
OKHUCJIMTENIbHbIE CBOMCTBA M MpuMeHeHue. [Ipobiema coxpaHeHUsI 030HOBOTO CIIOSL.
Ilepoxcua Bonopona.

Cepa — HaxOXJEHHE B MOPUPOJE, ALIOTpONUs, (PU3UYECKUE U XUMHUYECKHUE
cBorictBa. CepoBogopoa. Cynbduasl. Cepaucteii ra3z. Okcupg cepsl (VI) (cepHbiit
aHTUAPUA) U cepHass Kuciota. OKUCIUTEIbHbIE CBOWCTBA KOHIICHTPUPOBAHHOM
cepHoil kuciothl. [lomydeHue U MpUMEHEHUE CEPHOM KUCTOTHI (0€3 TEXHOIOTUYECKOM
CXEMBI).

[Toarpynma azora. OOmas xapakTepucTHKa MOATPYNIbl. A30T — HAXOXK/IEHUE B
IIPUPOJIE, BAJEHTHBIE BO3MOXHOCTHM aTroMa a30Ta. A30T KAaK IPOCTOE BEIIECTBO.
duznueckre ¥ XHUMHUYECKHE CBOICTBa, TmMoJyueHue, mpumeHenue. IIpobiema
CBS3BIBAaHUSI aTMOC(EPHOTO a30Ta.

Amvmuak. CTpoeHHE MOJIEKYJbl, (U3UYECKUEe ¢ XUMUYECKHE CBOMCTBA,
noydeHue (0e3 TeXHOJOTUYECKOW CXeMbl) U mpuMeHeHue. [loHsTue o BOAOpOaHOM
cBs3u. CoJii aMMOHUS.

Oxcunpbl azora. AzotHas kucinora. [lomydenue, usnyeckue M XUMUUYECKHE
CBOWCTBa, peakuusi ¢ MeTauiamMu. [lolyyeHne W TPUMEHEHHE a30THOW KHCIJOTHI.
Hurpatsr. Kpyrosopor a3ora.

®ochop. Ilomumopdusm dochopa. IlonmydeHne u TpPUMEHEHHE KPACHOTO
dhochopa. Oxcup docdopa (V) (pochopnsiit anruapua) u GochopHbIE KUCIOTHI.

MuHepainbHble yA00OpeHUs.

[Toarpynma yriepoma. OOmiasi xapakTepucTUKa. YTIEpPOJ — aJIOTPOIHBIE
Moaudukanuu. AacopOrus. YrapHbiii ra3 — CBOMCTBAa U (PUBHOJOTHUECKOE JCHCTBHE
HA OpraHu3M. YTJIEKUCIBIM a3, yrojbHas KUCI0Ta U ee coyid. KpyroBopor yriepona.
[TapHuKOBBIH 23Q(DHEKT U ero MOCIeACTBUS.

Kpemuuii. Oxcun kpemuust (IV), kpemHHEBass KHUCIOTa M  CHJIMKATHI.
[TomynpoBOIHHKOBBIE MAaTEPUAIIBI — OCHOBA COBPEMEHHOU 3JIEKTPOHUKHU. KosutoniHbie
pactBopbl. Ctekio. Kepamuka. [lemeHT u 6€eTOH.

JlaGopaTopHbIie ONBITHI
N3ydyeHne CBONCTB COISTHON KUCIIOTHI.
3HAKOMCTBO C OTOEJIMBAIOLIMMHU CPEACTBAMMU.

[TopsinoK BBITECHEHUSI OAHOTO TAJIOrEHA APYTUM U3 PACTBOPOB raJIOr€HUIOB.
3HAKOMCTBO C 00pa3laMu cepbl U CyJIb(PHUI0B METAIIOB.

KauecTBeHHas peakuusi Ha CEPHYIO KHCIIOTY U €€ COJIU.

Pacno3naBanue cynb(puToB.
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Pa3znoxxenue xjopuga aMMOHHS.
CoiicTBa opTo(hochopHOIl KUCIOTHI U €€ COJEH.
3HAKOMCTBO C 00pa3iiaMu MUHEPAIbHBIX y100pEHHIA.
O3HakOMJICHHE CO CBOMCTBaMU KapOOHAaToB W TuApokapOboHaToB. KauecTBeHHas
peakuus Ha KapOOHAT-HOH.
CBoiicTBa KpEMHUEBOM KHUCIOTHI U PACTBOPOB CUIIMKATOB.
O3HakomIIeHHE ¢ 00pa3laMu IPUPOJAHBIX CHIIUKATOB.
IIpakTuyeckune padoThl

[TonydeHnne XJIOpPOBOIOPOIA U PACTBOPEHHE €TO B BOJIE.
[TonyueHne aMmMuaka U pacCTBOPEHUE €T0 B BOJE.
[Tonyuenne oxcuna yriaepoaa (IV) um u3sydeHwe ero cBOWCTB. Pacro3HaBaHmue
KapOOHATOB.

JleMOHCTpPallHOHHbIE ONBITHI
[Tomy4yenune xJjiopa ¥ U3y4eHHUE CBOMCTB XJIOPHOU BOJBI.
KauecTBeHHas peakius Ha TajJOr€HU 1-UOHBI.
OxkucnauTenpHbIe CBONCTBA OEPTOIETOBOM COJIH.
Peakuusi coenlMHEHHsI Cephl U JKeTe3a.
JlericTBUE KOHLIEHTPUPOBAHHOW CEPHOM KMCIIOTHI HA MEJIb U CaXapo3y
OOyrnvBaHue TyYMHKH KOHLIEHTPUPOBAHHOM CEPHOI KUCIOTOM.
I'openue cepoBonopoaa.
[Tomy4yeHue u CBOKCTBA 030HA.
ITomyuyenue cepuucroro raza. KauectBeHHast peakuys Ha CEpHUCTBIN ras.
PactBopenue ammuaka B Bojie. AMMHUAUHbIN (OHTAH.
[lomyyenne aMMuaka U3 XJOpUJAa aMMOHHS M €ro  B3aUMOJCHCTBHE C
XJIOPOBOZOPOIOM.
B3aumogeiicTBue Meau ¢ pa306aBiIeHHON U KOHIIEHTPUPOBAHHON a30THOM KUCIOTOM.
Oxucnenue okcuaa azota (I1) 1o okcuaa azora (IV).
[IpeBpaienne kpacHoro gocdopa B 6enbiit. CBeuenue 6enoro dpochopa B TeMHOTE.
B3aumoneiictBue pocopHoro anruapuaa ¢ BOJoM.
[lornomienrie aKTUBUPOBAHHBIM YIJIEM Ia30B U BEIIECTB, PACTBOPEHHBIX B BOJIE.
3HAKOMCTBO C KPUCTANIMYECKUMHU pelIeTKaMu rpaduTa v anMasa.

IIpoexkTHO-HUCC/IEI0BATEIBCKAA eATEIBLHOCTD 110 TeMe «HemeTanbl B Hae

KUZHI»

Tema 8. O06mue cBoiicTBa MeTAJLJIOB (/ 4aCOB)

[Tonoxenne w™etawioB B Ilepuomnueckoir cucreme. CTpoeHHE aTOMOB
MetaiioB. [lonstue o wmerammueckod cBsizu. CrocoObl MOJYYEHUST METaJIOB.
[Tonsatue o metaurypruu. OO0mas XapakTEpUCTUKA CBOWCTB METAJVIOB Ha MPUMEPE
HATpUs, KaJIbLUs, aTIOMUHUS W Keme3a. Psan HanpsbkeHuit metaiuioB. BeiTecHeHue
OJIHOTO MeTajuia ApyruM u3 pactBopa coyid. CriaBbl (CTajb, YyTryH, JIOPATIOMUHUI).
3HayeHrEe METAJJIOB B HAPOJHOM X03siiicTBe. [loHsITHE O KOPpO3UH.

JlabopaTopHbIe ONbITHI
3HaKOMCTBO C 00pa3iiaMy METaJUIOB U CIIaBOB (padoTa ¢ KOJIICKIIUSIMH )

PacTBopeHue xene3a u HUHKA B COJISTHOM KUCITIOTE.
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BoITecHeHre 0IHOTO MeTajlia IPYTUM U3 pacTBOpa COJIH.
JleMOHCTpalMOHHBIE ONBITHI
B3anmonenicTBrue HaTpys U KaJabLUs C BOJOU.
BoccranoBnenue okcuaa xenesa (I11) amromuaueM.
"CaTypHOBO JiepeB0" (B3aMMO/ICICTBUE IIMHKA C PACTBOPOM HUTpATa CBUHIA).
Koppo3sus xenesa.
IIpoexTHO-HUCC/IEN0BATEIBLCKAS 1eATEJIBHOCTD 110 TeMe «MeTallibl B
HCKYCCTBE»
Tema 9. O0001IeHUE CBeleHNH 00 YJIeMEeHTaX U HEOPraHUYeCKUX
BelecTBax (2 yaca)

3aKOHOMEpPHOCTM HM3MEHEHUSI CBOMCTB JJIEMEHTOB M IMPOCTHIX BELIECTB B
nepuoJiax u rpymnmax (rjaaBHbIX noArpynnax) [lepuoanyeckoi cucTeMsl

3aKOHOMEpPHOCTH M3MEHEHUS CBOWCTB COCIMHEHUN 3JIEMEHTOB (OKCHUJIOB,
THJIPOKCHJIOB, JICTYYHX BOJOPOJTHBIX COCIMHEHHUI) B MEpPHOJaX M TPpymax (TJIaBHBIX
noArpynmnax) Ilepuoandeckoi cucTemsl

Tema 10. OcHoBBI oprannveckoid xumuu (4 gaca)

MHoroo0pa3ue OpraHu4ecKiX BEIIECTB U UX KJIacCU(pUKAIIUS.

Yraesogopoasl M MX IIpakTUYecKoe 3HayeHue. [IpupoaHbple HCTOYHUKH
YIJIEBOJOPOAOB. BHUIBI yIiIeBOXOPOIHOIO TOIUIMBA U OKOJIOIMYECKHUE MOCIEICTBUSA €r0
UCIIOJIb30BaHUs.

OTUIIOBBI CIUPT M YKCYCHAsl KUCIOTa KaK MPUMEPHI KHUCIOPOJICOAEPKAIINX
OPraHUYECKUX COCTUHECHUN.

[Tonsitue o Omoxumun. XKupsl. YrieBob! (TIH0K03a, KpaxMmal, [ejiToao3a). benku.
JlabopaTopHbie padoThI

3HAKOMCTBO C HE()THIO, KAMEHHBIM YTJIEM U MPOAYKTaMH HX nepepaboTku (padoTa ¢

KOJUIEKIIUSIMUA).

XHWMHUYECKHE CBOMCTBA YKCYCHOM KHCIIOTHI.

Onpenenenue KpaxmMajia B IpOAYKTaX MUTAHUS.
JIeMOHCTPAllMOHHBbIE ONBITHI

Pu3nveCKne U XUMHUYECKHE CBOMCTBA FEKCAHA.

[TomyyeHue u CBOMCTBA 3TUIICHA.
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3. TemaTuueckoe INIAHUPOBAHME C YKAa3aHUEM KOJIHYECTBA YaC0B, OTBOAUMBIX 1JIH OCBOCHUSA KaKI0M TeMbI

8 kiacce
Ne Tema ypoka Coaep:xanue KosmuyecTBo
4acoB
Tema 1. IlepBoHayaabHbIe XUMHYECKHE NOHATHSA 14 gyacos

1 [Ipenmer xumun. BemectBa. BRogubiii | becega XumMum Kak 4aCTH €CTECTBO3HAHMSI, 3HAKOMCTBO C YCIIOBHBIMHU 1
MHCTPYKTAX [0 OXpaHe TpyAa Ha 0003HaYCHUAMH U CTPYKTYpOil yueOHnKa. @poHTanpHas padboTa C
paboueM MecTe U TEXHUKE ki1accoM. BemiectBo. Paznnumne Mexay BEIIECTBOM U TEJIOM
0€30MacCHOCTH

2 [TpakTuyeckas padora Ne 1 3uakomctBo | [IpaBuiia paGoThl B MIKOJIBHOM J1abopaTopuun. JTabopatopHas nocyaa u 1
¢ 1a00paTOPHBIM 000PYIOBAHHUEM obopynoBanue. [IpaBuna 6e30macHOCTH IIpH paboTe B 1aOOpATOPUHU

3 UYucteie BemecTBa u cmecu. Paznenenue | Yuctelie BemecTa u cmecu. [IpuMepsl :KUAKNX, TBEPABIX, 1
cMecen razoo0pas3Hbix cmecei. CBOMCTBA YUCTHIX BEIIECTB U cMeceil. MeTo bl

pasjaeneHus cmeceit (hmIbTpoBaHKUE, OTCTaWBaHUE, BBIIAPHBAHHUE)

4 Du3NUeCKUe U XUMUYECKUE SIBJICHUS. Pu3nvecKre U XUMHIeCcKre sBiaeHusA. CUMBOJIbI XUMUYECKUX 1
ATOMBI. XHUMHYECKUE PJIEMEHTHI 3JIEMEHTOB

5 ATOMHO-MOJIEKYJISIpHAsA TEOPUA. 3aKOH | ATOMHO-MOJIEKYJISIPHOE YUEHHE. 3aKOH MOCTOSIHCTBA COCTaBa. 1
[IOCTOSIHCTBA COCTAaBA BEILIECTB KauecTBeHHBIN U KOJMYECTBEHHBIN COCTAB BELIECCTBA

6 Kinaccuduxanus Bemiects. 3anmura [IpocTbie 1 COXKHBIE BEMIECTBA 1
npoekToB «McTopus OTKpHITUS
AIEMEHTa

7 OtHOCHUTENBHAS. aTOMHAS U OtHocutenpHas atoMHas Macca. OTHOCUTENBbHAS MOJIEKYJISIpHAs 1
MOJIEKYJISIpHAsI MACChI Macca. MaccoBas J10J1sl 3JIeMEHTa B COSIUHEHUN

8 Haxoxnenne maccoBoii 1o MaccoBas 10Jisl 31€MEHTa B COSIMHEHUN 1
AJIEMEHTOB B COCIMHEHUU 10
XUMHYECKOU hopmyiie

9 3aKOH COXpaHEHUsI MacChl BEIIECTB. 3aKOH COXpaHEHUsI MAacChl BEIIECTB. 1

YpaBHEHHSI XUMUYECKUX PEAKITHI
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10 | CocraBieHue ypaBHEHUN XUMUYECKUX | YpaBHEHUS XUMUYECKUX PEAKIUN 1
peakiuu

11 | Tunbel XUMHYECKUX PEaKITHi Peakiuu coenMHeHUs, pa3I0KEHMs, 3aMEeIIeHUs 1 0OMeHa 1

12 | IIpaktraeckas padota Ne 2 OuncTka [TpaBuna 6e30macHOCTH TIPU pabOTE B JIAOOPATOPHH. 1
3arpsi3HCHHOW MTOBAPEHHOM COJIH OumncTka BemecTB puibTpoBaHuEM, GUIHTPAT

13 | CocraBnenue ypaBHeHuil xumuueckux | [loBropenue, 0000IIeHNE U 3aKpeIICHUE 3HAHUN IO TeMe 1
peakiun

14 | KontponbHas padota No 1 KonTponp 3HaHUM, yMEHUN, HABBIKOB 1
[lepBoHaYaJIbHBIE XUMUYECKUE TTOHITHS

Tema 2. Kucnopoa. Bonopoa. Boga. PactBopsl 20 yacoB

15 | Kucnopoa. [Tonydenue kuciopoa B Kucnopon. [lonyyenue kucnoposaa B 1abopaTopuu 1
nabopatopuu

16 | XuMmudecKkne CBOMCTBA KHUCIOpOaa Baxxnenmme XuMu4eCKrue CBOMCTBA KUCI0POaa 1

17 | Ilpaktuueckas pabota Ne 3 [Tonmyuenne | Meroa cOopa raza BeITECHEHHEM BO3/1yXa, Mpo0da Ha KUCIOPOT 1
Y CBOMCTBa KHCIIOPOJa Tieromiel iyanHkoi. [IpaBuia 6e3onacHocTu npu padbore B

nabopaTopuu

18 | BanentHoctb. Onipesienenue Omnpenenenre BaIGHTHOCTH 110 CTPYKTYPHOM (popMmysie COeTMHEHUS 1
BAJICHTHOCTH DJIEMEHTA B OKCHU/IE KaK YHCII0 OJMHAPHBIX CBS3EH

19 | CocraBnenne ¢popmyi o BageHTHOCTH | CocTaBieHne (opMyIT OKCHIOB IO BAJICHTHOCTH 1

20 | Bo3ayx. I'openue BemecTB Ha Bo3ayxe | ['opeHune, MeqJICHHOE OKUCIICHHE 1

21 | Bogopon. ITomydenne Bomoposa B Bonopoa. [Tonyuenue Bogopoaa B 1abopaTopuu 1
nabopaTopuu

22 | Xumudeckue u (pU3NIecKue CBONCTBA CpaBHeHHE CBOMCTB BOJOPO/Ia U KUCIOPOAA 1
BOJIOpOAA

23 | Ilpumenenne Bomoponaa. [lomyuenue Baxneitmme o61actu mpuMeHEHHUST BOJAOPO/1a U METOJIBI €T0 1
BOJIOPOJIa B MPOMBINIJICHHOCTH TOJIYYCHHS U3 TPUPOTHOTO CHIPhS

24 | Kucnotsr Kucnora, kuciaopoacoaepskaniiue 1 0eCKUCIOPOIHBIE KUCIIOTHI, 1

WHIUKATOPHI
25 | Conu Conm Kak Kj1acc HEOPraHMYECKHUX BEIECTB 1
26 | Comm CoJi Kak KJIacC HEOpraHMJeCKUX BEIIECTB 1

18




27 | KucinotHble OKCUbI KucnoTHbIi OKCHT WM aHTUIIPUL 1
28 | Boma JluctuimnpoBaHHasi BOAQ, MEPEroHKa 1
29 | PacTBopbl. PacTBOPHMOCTH BENIECTB B PactBOp, pacTBOPpUMOCTH, pAaCTBOPUMBIC, MAJIOPACTBOPUMBIC U 1
BOJIC HEpPaCTBOPUMBIC BEIECTBA, TAOJINIIa PACTBOPUMOCTH, HACBHIIIIEHHBIN H
HEHACBIIICHHBIN PACTBOP
30 | Konuentpatus pactBopoB. MaccoBast Konuentpanus pactBopoB. MaccoBasi 0J1si paCTBOPEHHOI'O BEIlleCTBa 1
J10JIsl pPACTBOPEHHOT'O BEIIIECTBA
31 | Ilpaktuyeckas padota 4. Pa3BuTHE HABBIKOB 110 MPUTOTOBIICHUIO pacTBOPOB. [IpaBuiia 1
[IpuroroBieHue pacTBopa C 3aJaHHON 0e30macHOCTH MpHU padoTe B JIaAOOPATOPHUU
MACCOBOM JIOJIEW PACTBOPEHHOTO
BCIIIECTBA
32 | XuMHYeCKHE CBOMCTBA BOABI. 3aIUTa Peaknuy akTUBHBIX METAJIOB U UX OKCHJIOB C BOJOU 1
MTPOCKTOB «ITa YAUBUTEIbHAS BOJA»
33 | OcHoBanus [Ileoun ¥ HEPaCTBOPUMBIE B BOJIE OCHOBAHMSI 1
34 | KontponsHas paborta Ne 2 Kucnopon, KonTpons 3HaHu#, yMEHUN, HABBIKOB 1
BOJIOPO/JI, BOJa
Tema 3. OCHOBHBIE KJIACChI HCOPTAHUYECKNX COeIUHEHUH 16 yacos
35 | Pabora Hazg ommOkamu. O0mas CBolicTBa KUCIIOTHBIX U OCHOBHBIX OKCHJIOB M METOJIaX MX IMOJy4YCHUS 1
XapaKTEPUCTUKA OKCUIOB
36 | Peakuus HeTpanuzanuu Peakuus HeHTpanu3aluu Kak mpoiecca B3aMMHOTO YHUUTOKEHUS 1
KHUCIIOTHI U OCHOBAHHSI
37 | Peakuu oOMeHa B BOJHBIX pacTBOpax | XMMHUYECKHE CBOMCTBA OCHOBHBIX U KUCIIOTHBIX OKCHJIOB. 1
38 | [IpakTuyeckas padora 5. [lonyyenue Kpucrannuzanus Bemniecta u3 pactopa. [IpaBuna 6e3omacHoOCTH npu 1
MEJIHOT0 Kynopoca pabote B mabopaTopuu
39 | Kucnotsl - 0600111€H1Ee 3HaHUH. XUMUYECKHE CBOMCTBA U CIIOCOOBI MOIYYEHUS KUCIOT 1
40 | Kucnotsl - 060011enne 3HaHui. 3anmTa | XMMAYECKUE CBOMCTBA U CLIOCOOBI MOTYUYEHHS KUCIOT 1

IIPOCKTOB «Kucnpie Ha BKYC»
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41 | OcHoBaHud - 00001IIEHNE 3HAHUI XUMHUYECKHE CBONCTBA M CLIOCOOBI TIOJIyYEHUs OCHOBAHU I 1

42 | OcHoBaHus - 00001IeHNE 3HAHUH XVWMHUYECKHE CBOMCTBA U CLIOCOOBI MOYYEHUS] OCHOBAHMIA 1

43 | Conu - 060011I€HNE 3HAHUHT XVWMHUYECKHE CBOMCTBA U CIIOCOOBI MOJIYYEHHSI COJIEN 1

44 | Conu - 0600111€HIE 3HAHUI XUMHUYECKHE CBOMCTBA U CIIOCOOBI MOJIYYEHHSI COJIEH 1

45 | 'enetnueckas CBs3b MEXIY B3auMocBs3b Mex 1y pa3IuyHbIMU KJIACCAMU HEOPTaHUYECKUX 1
pa3IMYHBIMU KJIacCaMU BEIIECTB, BAYKHEHIIINE TyTH B3aMMOIIPEBPALLICHUI BEILIECTB
HEOPraHUYECKUX BEILECTB Pa3IMyYHBIX KJIACCOB

46 | I'eneTnueckas CBSI3b MEXY B3anmocBs3b MeXy pa3TUIHBIMU KJIacCaMU HEOPTaHMUECKUX 1
pa3IMYHBIMH KJIaCCaMU BEIIECTB, BAYKHEHIIINE TyTH B3aMMOIPEBPAIIICHUI BEIIECTB
HEOPTaHUYECKUX BEIECTB pa3IUYHbIX KJIACCOB

47 | Pemenue 3ana4 no teme "['eHetnyeckas | Pemenue 3a1a4 v ynpaxHeHUN 1
CBSI3B"

48 | Ilpaktuueckas padota 6. DKcrepuMeHTaANIbHbIE HABBIKU IO MPEBPALLEHUIO BEIIECTB Pa3HbIX 1
DKcrepuMeHTANIbHOE PEIIeHUE 3a/1ad M0 | KJIaccoB ApyT B Apyra. [IpaBuna 6e3onacHoctu nmpu padboTe B
Teme "OCHOBHBIE KJIaCChl nabopaTopuu
HEOPTaHUYECKHUX COECAUHEHUN"

49 | Pemenue 3ama4d o teme "['enernueckas | Pemenue 3amay u ynpaxxaenuii. [loBropenue, o6061enre u 1
CBsI3b" 3aKpEIUICHUE 3HAHUU 110 TEME

50 | KontponsHas padota Ne3 OcHOBHBIE KoHTponb 3HaHMii, yMEHMIA, HABBIKOB 1
KJIACChI BELIECTB

Tema 4. Ilepuognueckuii 3akon [I.A. MenaeseeBa. CtpoeHue atoma. Xumn4eckasi cBsi3b. CTpoeHHe BelllecTB B 16 yacosn
TBEPAOM, KUJIKOM H ra3000pa3HOM COCTOSIHMSX

51 | Ananu3 KoHTpOJBHOM paboThl. ['pynmer | CeMelicTBa 3JIEMEHTOB CO CXOJHBIMU CBOMCTBAMH — IICIIOYHBIC 1
HJIEMEHTOB CO CXOJHBIMU CBOWCTBAMHU METaJIJIbl, TAJIOTE€Hbl, UHEPTHBIE ra3bl

52 | AmdorepHOCTD I'unpoxcun, amboTepHble OKCUABI U THIPOKCUIBI, aM(DOTEPHOCTD 1

53 | llepuognyeckuii 3aK0H U CrpykTypa nepuogn4ecKo CUCTEMbl XUMUYECKHUX 3JIEMEHTOB: MaJble 1
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MePUOINYECKAsI CUCTEMA PJIEMEHTOB
JI.1. MenneneeBa

U OOJIbIINE MEPUOAbI, TPYNIBI U TOATPYIIITHI

54 | XapakTepucTrKa 3JIEMEHTa MO €ro Hayunsiii nogsur Menaeneena. [Ipenckasanne CBOMCTB €IIE HE
MOJI0KEHUIO B [lepnoanueckor CUCTEME | OTKPBITBIX 3JIEMEHTOB
55 | XapakTepucTrKa 3JIeMEHTa MO €ro Hayunsiii nogsur Menaeneena. [Ipenckasanrue CBOMCTB €lIE HE
MOJI0KEHUIO B [lepnoanueckor CUCTEME | OTKPBITBIX 3JIEMEHTOB
56 | Crpoenue atoma Atomuoe sapo. CoBpemenHast opmynupoBka [lepuonuueckoro
3aKOHa
57 | U3otombl. PagnoakTHBHOCTE SlnepHbie peakuuu
58 | CtpoeHue 3IeKTPOHHBIX 000JI0UEK DOpMBI HIIEKTPOHHBIX 00JIAKOB
aTOMOB
59 | CrpoeHue 2MEKTPOHHBIX 000JI0UEK Pacripenenienure 31€KTPOHOB B AJIEKTPOHHBIX CJIOSIX aTOMOB
aTOMOB XUMUYECKUX DJIEMEHTOB 1-3-T0O meproIoB. XapakTepUCTHKA
XUMHYECKUX 3J1eMEHTOB Ne 1-20 Ha OCHOBaHUHU HUX IMOJIOKEHHUS B
MEPUOIMYECKON CUCTEME U CTPOCHHSI aTOMOB
60 | DneKTpOOTPULIATETHHOCTb. [Teprnoanyeckoe M3BMEHEHUE CBOMCTB B MEPUOJIAaX Y IIIaBHBIX
[ToBTOpEeHNE. ATOMHO-MOJIEKYJISIpHAS MOArpyIHax
TEOpHUsl
61 | Xumudeckas CBSI3b U SHEPTUS XUMHYECKAsI CBSI3b, JHEPTUS XUMUYECKOU CBSI3U
MoJiekyibl. [loBropenue. Tumbl
XAMUYECKUX PEAKIIHMI
62 | KoBaneHTHas CBs3b. DIEKTPOHHBIE KoBasieHTHas cBs3b. DIEKTPOHHBIE POPMYIIBI MOJICKYJT
dbopmyisl Mosekyi. [ToBropenue.
Cocranenue (opMyJs 0 BAJIECHTHOCTH
63 | [lonspHas 1 HEMOJsIpHAs CBS3b. HanpaBiieHHOCTh 1 HACBIIIIEHHOCTh KOBAJIEHTHOU CBA3U. CBOMCTBA
IToBTopenue. KoHuieHTpanus paCTBOPOB | KOBAJICHTHBIX COEMHECHUM.
64 | Mounnas cBs3b. [loBTOpeHue. Nonnas cBa3p. KoopanHannoHHOE 4ucio
KucnorHbie OKCHIBI
65 | Merammueckas cBs3b. [loBTOpEHue. Katunon-aTombl, 0000111€CTBICHHBIE IEKTPOHBI

Peakiuu oOMeHa B BOJHBIX PacTBOpax
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66 | BameHTHOCTb U CTENIEHb OKUCIICHUS. Nonel. KaTMOHBI 1 aHMOHBI 1
[ToBTOpeHue. AMOTEPHOCTH
67 | CtpoeHue TBEpIbIX BEIIECTB Kpucrannuueckue u amopdHbie BemecTBa. ATOMHBIE U 1
MOJIEKYJIIpHbIE KpUCTAJIbl. IOHHBIE KpHCTAILIBI
68 | KouTponbHas padora Ne 4 KouTponb 3HaHMi, yMEHUIA, HABBIKOB 1
Ileproauyeckuil 3aKOH U CTPOCHHE
aToma
9 ki1ace
Ne Tema ypoka Conepxxkanue KounuecTBo
4acoB
Tema 5. KosinyecTBeHHbIE COOTHOIICHUS B XMMHUH 10 yacoB
1 [ToBTOpEHNE NMpONAEHHOTO B 8 Ki1acce. | ATOMHO-MOJEKYJISIpHAs TEOPUs, IEPUOANIECKHAN 3aKOH U CBOMCTBA 1
BoHBIN HHCTPYKTAX 10 TEXHUKE BAKHEUIIMX KIACCOB HEOPTAHUYECKUX BEILIECTB.
0€30MacCHOCTH
2 Moutb - equHMIA KOTMUYeCTBa BemecTBa | KoaumdecTBo BelecTsa, MOJb — €AUHUIA KOJIMYECTBA BEIIECTBA 1
3 MousipHas Macca MousipHas Macca BelecTBa — 3TO Macca BEIIEeCTBAa KOJIMYECTBOM OJIMH 1
MOJIb, BBIDQ)KCHHAS] B TPAMMax M YACJIEHHO paBHasi OTHOCUTEIBHON
MOJIEKYJISIPHOM Macce
4 PacueTsl 10 ypaBHEHUSAM peakiui OCHOBHOI1 3aKOH CTEXHOMETPHUH (OTHOLIEHUE KOJINYECTB 1
pearupyromux BEMIECTB PABHO OTHOILEHUIO COOTBETCTBYOLIUX
K03((PHULIMEHTOB B YpPaBHEHUHU PEAKLIUN)
3) Pacuersl 10 ypaBHEHUAM peaknii - OCHOBHOI1 3aKOH CTEXMOMETPHUU (OTHOIIEHUE KOJIUYECTB 1
penieHue 3aaa4 pearupyromux BEIeCTB paBHO OTHOLIEHHUIO COOTBETCTBYIOIIUX
K03((PUIIMEHTOB B YpaBHEHUHU PEaKLIUN)
6 3akoH ABorajipo. MoJisspHbIii 00beM 3akoH ABorajipo. MosipHbIii 00beM raza 1
rasa
7 OTHOCHTENBbHAS IUNIOTHOCTH ra30B OTHOCHTENBHAS IUNIOTHOCTH ra30B 1
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8 PacueTsl Mo ypaBHEHUSIM XUMUYECKUX | PacyeTsl o ypaBHEHMSIM XUMHUYECKUX PEAKLIUNA ¢ y4acTUEM ra3oB 1
peakimii ¢ y4acTUEeM ra3oB

9 Pemenue 3a1ay pa3nuyHbIX TUIIOB. Pemenue 3aay Ha "M30BITOK-HEAOCTATOK" M HA OIpE/IeNIeHHE BBIX0/Ia 1

MPOAYKTa XUMUYECKOU peaKIuu

10 | KontposnbHas pabota Nel mo teme KonTpone 3HaHUH, yMEHUI, HABBIKOB 1

KonuyecTBeHHBIE COOTHOIIICHUS
Tema 6. Xumuueckasi peakuus 17 gyacoB

11 | PabGota Hajg ommOKaMu. DJIEKTPOJIUTHI U | DIEKTPOIUTHI U HEANEKTPOIUTHL. DJNEKTPOIUTHUECKAS TUCCOLIHAITUSI. 1
HEXJIEKTPOIUTHI. DIIEKTPOJIUTHYECKAS Pa360p nemosepcun OI'D
JUCCOIAALIMS

12 | Aucconmnanus KUCIIOT, COICH U Jlucconmanus KMUCIO0T, COJIEN U OCHOBaHUM 1
OCHOBaHMUI

13 | CuiibHBIC H CITA0BIC DJICKTPOJIHUTEL. CUWJIBHBIN 3JIEKTPOJIUT, CIA0BIA SJIEKTPOJIUT, CTENICHb TUCCOLIMAIIUN 1
Crenens qucconnanvu

14 | KucnotHocts cpenbl. Bomopoausiii Kucnornocts cpenbl. Bogopoansiii nokasarens. 3mepenue 1
MoKa3aTtesib KUCJIOTHOCTHU CPEIbI.

15 | Peakuuu noHHOro 0OMEHa U yCIOBUSA UX | Y CIOBUS MPOTEKAHMS peaKiil 0OMeHa B pacTBOpax 1
MPOTEKAHUS

16 | CocraBieHne HOHHBIX YPaBHEHUN CocraBieHue HOHHBIX YPABHEHUN PEAKIIUI 1
peakiuin

17 | Ilpaktudeckas padota 1. Pemenue Texnnka 6€30MaCHOCTH MPHU BHITIOTHEHUHN IKCIIEPUMEHTATBHBIX pabOT 1
AKCIIEPUMEHTAJIbHBIX 33]1a4 110 TEME
"DneKkTpoJuTHYECKas quccoruanms’

18 | I'mpponu3 coneit Turbl cosiel 0 OTHOLICHUIO K TUAPOIU3Y 1

19 | Okucnennre U BOCCTAaHOBJIEHUE OxmuciieHne, BOCCTaHOBJICHUE, OKHUCIIMTENb, BOCCTAHOBUTED, 1

OKHUCJIHUTCIIBHO-BOCCTAHOBUTCIIbHAA PCAKIIMA
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20 | CocraBieHue ypaBHEHUI CocraBieHue ypaBHEHU OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX 1
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX peakiuii. DIeKTpOHHBIN OanaHc
peakimii. DJIeKTPOHHBIHN OanaHc

21 | DACKTPOXUMUYECKHAN ST HANpsDKeHW | [ambBaHUYECKUN IEMEHT, SJICKTPOI, KaTod, aHO, 1
METAJUIOB ANEKTPOXUMUYECKUH DSl HAPSKEHNH METAJUIOB

22 | DnexTpoau3 DIEKTPOJIN3 PACIIABOB COJICH OECKUCIOPOIHBIX KHUCIOT 1

23 | TermoBbie 3(phEKTH XUMHUYECKUX TemnoBoit 23 deKT peakiuu, SK30TEPMUIECCKUE U SHITOTEPMUICCKUE 1
peakuuii peakLMK, TEPMOXUMHYECKOE YPaBHEHUE PEAKIIUU

24 | CKOpOCTh XUMHUYECKHUX PEAKITH CKOpOCTh XUMUUYECKUX PEAKIH, (PAKTOPHI, BIHUSIOLUIUE HA CKOPOCTh 1

peakumu, KaTaJIn3aTop

25 | XuMu4eckoe paBHOBECHE. Xumunueckoe paBHoBecue, npuHuun Jle-Illarense 1

26 | KonTponbHas padora No2 mo teme KonTponb 3HaHMiA, yMEHMIA, HABBIKOB 1
XUMHUYECKAs] peaKIus

Tema 7. XumMus HeMeTaJVIOB 25 4acoB

27 | Pabora nag ommoOkamu. O01mas OO01ast XxapaKTepUCTUKa HEMETAIIOB. XJIOp - paCIPOCTPAHEHHOCTh B 1
XapaKTEPUCTHKA HEMETAIUIOB. XJIOP npupoze, puznyeckue CBOKWCTBA U MOJTyYeHUE B 1a00paTopuu

28 | XuMHYeCcKue CBOWCTBA XJIOpa XVUMHUYECKHE CBOMCTBA XJI0pa 1

29 | [Ipumenenue xnopa. [lomyuenue xiopa | [lpumenenune xmopa. [Tonydenne xiopa B IPOMBIIIIIEHHOCTH 1
B [IPOMBILIIEHHOCTHU

30 | Xmoporomopona. CoystHast KUCIOTa CBolicTBa XJIOPOBOJAOPOA U €r0 BOJIHOTO PaCTBOPA — COJISTHOM 1

KHUCJIOTBI
31 | OOmast xapakTepuCTHKA TaJIOTC€HOB OO6mr1ast xapaKTepUCTUKA PJIEMEHTOB TJIABHOW MOJTPYIIIBI 7 TPYIIIIBI 1
32 | Ilpaktuyeckas padora 2. DKcnepruMeHTAIbHbIE HABBIKU 110 OOPAIIEHUIO C COCTMHEHUSIMHU 1

DKCIepUMEHTAIbHOE PellIeHHE 3a1ad 110
Teme "T"anmoreunr"

raJioreHoB. TexHuka 0€301MacHOCTH TPH BBITTOJTHCHHH
AKCIIEPUMEHTAILHBIX PaboT
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33

OO01mmas XxapakTepuCcTUKa XaJIbKOTEHOB.
Cepa

OO611as xapakTepucTuKa NOArpymnmsl kuciopoaa. Cepa kak
XUMUYECKUH JIEMEHT U MPOCTOE BEIIECTBO

34 | Cepoomopoa. Cymbduast CBoiicTBa CEpOBOIOPOJIA U €TO COJIeH
35 | CepHucTslii ras CepHUCTBIH ra3, KUCIOTHBIE 10K
36 | CepHblif aHTUIPU]T U CEPHAS] KUCIIOTA KoHuentpupoBaHHas, cepHas KMCJIOTa, KAYEeCTBEHHAsl peaKkiys Ha
cynb(haT-uoH
37 | Ilpaktuyeckas padota 3. DKCnepUMEHTAIbHBIE HABBIKU 110 OOPAIEHUIO C COSTUHEHUSIMU CEPBI,
DKCcnepuMEHTAIBHOE PEIICHUE 3a/1a4 TI0 | KAYECTBEHHAs peakius Ha Cyib(aT-uoH. TexHuka 0€30MacHOCTH MpHU
teme "lloarpynna kuciopoaa” BBITIOJIHEHUHU IKCIIEPUMEHTAIILHBIX paboT
38 | A30T u ero cBOWCTBa XUMUYECKHE DJIEMEHTHI TJIaBHBIX MOATPYII NEPUOANYECKON CUCTEMBI
xuMudeckux saemenToB .M. Menpgeneena: a3or
39 | AMMuak u ero CBOMCTBa AMMHAK U €ro CBOHCTBA
40 | Coau aMMOHHUS, X CBOMCTBA Conm aMMOHHS
41 | Ilpaktuueckas padora 4. [lonyuenue DKCIEpUMEHTAIbHBIE HABBIKH MO MOJYYECHHI0 aMMUAKa U U3YUEHUIO
aMMHUaKa ¥ U3y4YEHUE €ro CBONCTB ero cBoMcTB. TexHrKa 6€30MaCHOCTH NP BBIOJIHEHUN
AKCIIEPUMEHTAILHBIX PaboT
42 | A3oTHas KUCJIOTa XHUMUYECKHE CBOMCTBA a30THON KHUCIIOTHI
43 | docdop u ero cCoeTUHCHUS Coenunenus pocdopa: okcup docdopa (V). Oprodochopnas
KHUCJIOTA U €€ COJIN
44 | docdopHas KUCIOTa XuMHuueckue cBocTBa GocPOpHOIl KUCTOTHI
45 | Yruepon Kak XMMUYECKUH DJIEMEHT U Yraepoa Kak XMMUYECKUH 3JIEMEHT U IIPOCTOE BELIECTBO.
IIPOCTOE BEUIECTBO. AJUIOTPONUS AmmoTponus
46 | XuMmuueckue CBOICTBa yriaepojaa XHWMHUYECKHE CBOMCTBA yIiIepoaa
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47 | YrapHbIi U YIIEKUCIBIA ra3bl Baxneiime cBoMCTBa yIIEKUCIIOTO Ta3a, ero Pu3HoJI0THIeCKOe 1
JIeCTBUE
48 | Ilpaktuueckas padora 5. [Tonyuenue DKCneprUMEHTAIbHBIE HABBIKH 10 TIOJYYEHHIO YIJIEKUCIIOrO ra3a u 1
YIJIEKUCIIOTO ra3a U M3y4eHHUe ero M3YUYCHHIO €r0 CBOMCTB, YMETh OTINYaTh YTIEKUCIBIA ra3 OT BO3AyXa.
CBOMCTB. TexHuka 6€301aCHOCTH TP BHITIOJTHEHUH YKCIIEPUMEHTAIIbHBIX paboT
49 | YroapHas KUCI0Ta U KApOOHATHI. VYronpHas KHCIOTa, KapOOHATHI, CTUpaAIbHAS U MUThEBAsI COJIA 1
3ammuTa npoekToB «HeMeTransl B
HaleH >KU3HN»
50 | Kpemuuii u ero coeIMHEHUS. KBap11, kpeMHuEBask KUCIOTA, CUJIUKATHI, CTEKIIO 1
51 | KontpomabHas pabota Ne3 o teme KonTpons 3HaHUM, yMEHUN, HABBIKOB 1
Hemetamisl
Tema 8. XuMusi MeTa1JI0B 8 yacoB
52 | OOmue cCBOMCTBA AJIEMEHTOB-METAUIOB. | MeTallibl, MEeTaUIMUeCKas CBs3b, 00IIMe PU3NIEeCKHue U XUMUYECKUE 1
IIpocThie BellecTBa - METAJLIbI CBOICTBa
53 | [lonyuenune metamnos. [Ipumenenne Meramnyprus, METOIbI IOJIYYEHUSI METAILIOB 1
METAJUIOB B TEXHUKE
54 | lllenouHble METAILIBI OO6m1ast XxapakTepUCTUKA AJIEMEHTOB TJIABHOM MOATPYIIIbI 1 TpynibI. 1
XHUMHUECKHE CBOMCTBA MIEJIOYHBIX METAJIOB
55 | Kanpiui XUMHUYECKHUE CBOMCTBA KAJbLIMS, HAX0XKJICHUE B PUPOJIE 1
56 | AmtoMuHu#R XHWMHUYECKHE CBOMCTBA AIFOMUHHS, OJIyUEHUE U HAXO0KJICHUE B 1
npupoae
57 | Keneso XYMMHUYECKHE CBOMCTBA jKeJie3a, HAXOXK/IEHNE B IPUPOJIE 1
58 | 3ammuTa nmpoekToB «Poik METaIoB B O0o001IEHNE U cUCTEMATH3AIIUs 3HAHUI 1
HCKYCCTBE»
59 | KontponbHas padbota Ned o reme KoHTposib 3HaHU#, yMEHU, HABBIKOB 1

MeTtamisl
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Tema 9. O600611eHHe cBeleHUIT 00 3JIeMEeHTaX U HEOPraHUYeCKUX BellecTBaxX

2 yaca

60 | Pabora Haj ommOKamMu. 3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB 3JIEMEHTOB U MIPOCTHIX BEIIECTB 1
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB
AJIEMEHTOB U MPOCTHIX BEIIECTB

61 | 3akOHOMEpPHOCTH U3MEHEHUsI CBOMCTB 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB COCJIUMHEHUN IJIEMEHTOB 1
COCAMHEHUN 2JIEMEHTOB

Tema 10. OcHOBBI OPraHUYECKON XUMHH 4uaca

62 | Kitaccudukanus u CTpoeHue Teopust CTpOCHUS OpraHUYECKUX BEIECTB, KiIacCHupuKarms 1
OpPTraHUYECKUX BEIICCTB OpraHUYECKUX BEIICCTB, H30MEPHsI, TOMOJIOTHYECKHUH PSIIT

63 | YrneBomopossl. [Ipuponusie uctounuku | [lpenensurie yrinesogopos (ankansl). Hedts, meperonka nedru, 1
YTJI€BOAOPOaAOB KPEKUHT He(TH, TPUPOIHBINA ra3, KAMEHHBIN YTOJIb

64 | Kucnopojacoaepskamiye opraHuIecKre CoupThl, STUIOBBIN COUPT (3TAHOJ), TJIULEPUH; YTIEBObI, TITIOK03a, 1
BEII[ECTBA caxapo3a, Kpaxmai, eJUTI0JI03a; KapOOHOBBIE KUCIIOTHI, YKCYCHasI

KHCJIOTa, CTEAPUHOBAsI KUCIIOTA
65 |IlomaTue o buoxumun Kupbl, aMUHOKHCIIOTBI, OCIIKH 1

HToro 65 yacos + 3 yaca pezepBa
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MVYHUIUITAJIBHOE OBINEOBPA3OBATEJIbBHOE YUPEXIEHUE «I'UMHA3UA Ne 34

«PaccMoTpeHo» «CornacoBano» «YTBepKIAAI0»
PykoBogutens MO: 3amecTtuTenb aupekropa no YBP HupekTop
/T.B. Mouceesa MOY «I'UMHA3USA Ne 34: MOY «'UMHA3USA Ne 34»:
/E.B. Koporuna/ /O.B.MBanoBa/

[TpoTokom Ne 1
oT «28» aBrycra 2020 r. «31 » aBrycra 2020 r. ITpuka3z Nel37 ot «01» centa6psa 2020 .

[Ipunoxenue k paboueit mporpamMme 1Mo npeameTy « Xumus» 1 8-9 kiiaccos,
yrBepxkenHoi ot 01.09.2020 npukazom Nel37

KasengapHo-reMaTnueckoe IJIaHMPOBAHUE
1o npeamery « XuMus»
nia 8.1, 8.2, 8.3, 8.4 ki1accos
YUYHUTEJIS BbICIIEeH KBAIU(PUKANMOHHON KATErOpUU

I'puropsn Haraauu BajileHTUHOBHBI

Paccmotpeno Ha 3acenanuu
neJaroru4eckoro CoBeTa
npotokoJt Ne 1

oT «31» aBrycra 2020 r.

2020- 2021 y4eOHbIii TOI

r. CapatoB
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Ne Tema ypoka 8.1 8.2 8.3 8.4
ypoxa mian/da ian/ ian/ mian/
KT dakrt dakrt dakr
BBoaHBIN HHCTPYKTAXK IO
oXpaHe Tpyjaa Ha pabodem
MECTE M TEXHUKE 0€30MacHOCTH
2. HpaKTquCKag pa60Ta No 1 3.09.20/ 3.09.20/ 3.09.20/ 3.09.20/
3HAKOMCTBO C JIa0OpaTOPHBIM
000pyI0BaHHEM
3. YucThie BENIECTBA U CMECH. 9.09.20/ 8.09.20/ 8.09.20/ 9.09.20/
Paznenenune cmecen
4. dusnyeckre U XUMHYECKHE 10.09.20/ | 10.09.20/ 10.09.20/ 10.09.20/
SIBJICHUS. ATOMBI. XUMHUYECKUE
3JICMEHTBI
5. ATOMHO-MOJICKYIISIpHAS 16.09.20/ | 15.09.20/ 15.09.20/ 16.09.20/
Teopus. 3aKOH MOCTOSIHCTBA
COCTaBa BEIIECTB
0. KHaCCH(bHKaHHﬂ BEILIECTB 18.09.20/ | 18.09.20/ 18.09.20/ 18.09.20/
3ammTa npoekToB «cTopus
OTKPBITUS DJIEMEHTa»
7. OTHOCHUTEIBHAS ATOMHAS U 23.09.20/ | 22.09.20/ 22.09.20/ 23.09.20/
MOJIEKYJISIpHAS MacChl
8. Haxoxneaue maccoBoi 10JI1 24.09.20/ | 24.09.20/ 24.09.20/ 24.09.20/
3JIEMEHTOB B COCJIMHEHUH T10
XUMUYECKOU dhopmyiie
0. 3aKoH COXPaHEHHS MacChI 30.09.20/ | 29.09.20/ 29.09.20/ 30.09.20/
BELIECTB. Y PaBHEHUS
XAMUYECKUX PEAKIIHI
10. CocTaBieHue ypaBHeHI/Iﬁ 1.10.20/ 1.10.20/ 1.10.20/ 1.10.20/
XAMUYECKUX PEAKIIHI
11. | TUbl XUMHYECKHUX peaxiuit 7.10.20/ 6.10.20/ 6.10.20/ 7.10.20/
12. HpaKTI/IIICCKaH pa60Ta No 2 8.10.20/ 8.10.20/ 8.10.20/ 8.10.20/
Ouucrka 3arpsi3HEHHON
MMOBapPEHHOU COJIN
13. | CocTaBieHue ypaBHEHHI 14.10.20/ | 13.10.20/ 13.10.20/ 14.10.20/

XAMUYECKUX PEAKIIHI
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14. KOHTpOJ'H)HaH pa6OTa Ne 1 15.10.20/ | 15.10.20/ 15.10.20/ 15.10.20/
HepBOHaanILHbIe XUMHUYCCKHEC
IIOHATHUA

15. Kucnopon. [Tonyuenue 21.10.20/ | 20.10.20/ 20.10.20/ 21.10.20/
KUCIIOPOJIa B J1a00paTOpUn

16. XHUMHAUYECKHUE CBOMCTBA 22.10.20/ | 22.10.20/ 22.10.20/ 22.10.20/
KHCJIOpOda

17. HpaKTI/I‘-ICCKaH pa60Ta Ne 3 4.11.20/ 5.11.20/ 5.11.20/ 4.11.20/
[Tonydenue u cBoMCTBA
KHCJIOPOJa

18. | BaJeHTHOCTE. Omnpenenenue 5.11.20/ 10.11.20/ 10.11.20/ 5.11.20/
BaJICHTHOCTH 2JICMCHTA B
OKCHJC

19. | CocTtaBiedue (1)0pMyJI o 11.11.20/ | 12.11.20/ 12.11.20/ 11.11.20/
BaJICHTHOCTH

20. Boznyx. ['opeHue BemecTB Ha 12.11.20/ | 17.11.20/ 17.11.20/ 12.11.20/
BO3YyXC

21. Bomopon. ITonyuenue 18.11.20/ | 19.11.20/ 19.11.20/ 18.11.20/
BOJIOpO/Ia B JJabopaTopuu

22. XUMHUYCCKUEC U @)I/ISHHGCKI/I@ 19.11.20/ | 24.11.20/ 24.11.20/ 19.11.20/
CBOWCTBA BOAOPO/Ia

23. [Tpumenenue Bogopoa. 25.11.20/ | 26.11.20/ 26.11.20/ 25.11.20/
[Tonyuenue Bogopozaa B
IMIPOMBIIIJIICHHOCTH

24. | Kuciaorsl 26.11.20/ | 1.12.20/ 1.12.20/ 26.11.20/

25. | Commn 2.12.20/ 3.12.20/ 3.12.20/ 2.12.20/

26. | Comm 3.12.20/ 8.12.20/ 8.12.20/ 3.12.20/

27. | KuciaorHble OKCUIBI 9.12.20/ 10.12.20/ 10.12.20/ 9.12.20/

28. | Bona 10.12.20/ | 15.12.20/ 15.12.20/ 10.12.20/
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29. PaCTBOpBI. PaCTBOPI/IMOCTB 16.12.20/ | 17.12.20/ 17.12.20/ 16.12.20/
BEIIIECTB B BOJIC
30. | KoHuentparus pacTBopos. 17.12.20/ | 22.12.20/ | 22.12.20/ | 17.12.20/
MaccoBast 10Ji1 paCTBOPEHHOTO
BEILIECTBA
31. HpaKTquCKag pa60Ta 4. 23.12.20/ | 24.12.20/ 24.12.20/ 23.12.20/
[IpuroroBnenue pacTBopa ¢
3aJJaHHOW MacCOBOM J10JIEH
pPacTBOPEHHOTO BEILIECTBA
32. XUMHUYECKHAE CBOMCTBA BOJIbI 24.12.20/ | 12.01.21/ 12.01.21/ 24.12.20/
3ammra nIpoeKTOB «IJTa
YAUBUTEIIbHAS BOJAY
33. | OcuoBauus 13.01.21/ |14.01.21/ |14.01.21/ |13.01.21/
34. KOHTpOJII)Hail pa60Ta No 2 14.01.21/ | 19.01.21/ 19.01.21/ 14.01.21/
Kucnopoa. Bonopon. Boaa.
PacTtBopbI
35. | PaGora max omm6Kxamu. O6mas | 20.01.21/ | 21.01.21/ | 21.01.21/ | 20.01.21/
XapaKTepUCTUKA OKCHUJIOB
36. PeaKHI/IH HeﬁTpaﬂH:’;aHHH 21.01.21/ | 26.01.21/ 26.01.21/ 21.01.21/
37. | Peakumu 06MeHa B BOHBIX 27.01.21/ |28.01.21/ |28.01.21/ |27.01.21/
pacTBopax
38. | [Ipaxruueckas pabora 5. 28.01.21/ | 2.02.21/ 2.02.21/ 28.01.21/
[TomyyeHnne meaHOTO Kynopoca
39. | KucoTsl - 0606menne 3Hanmil | 3.02.21/ | 4.02.21/ 4.02.21/ 3.02.21/
40. | KucmoTsl - 0606menne 3Hanmii | 40221/ | 9.02.21/ 9.02.21/ 4.02.21/
3ammuTa npoekToB «Kucible Ha
BKYC»
41. | OcHoBanus - 06061IICHNE 10.02.21/ |11.02.21/ [11.02.21/ | 10.02.21/
3HAHUU
42. | OcroBanus - 0600mEHME 11.02.21/ |16.02.21/ |16.02.21/ | 11.02.21/
3HAHUUN
43. | Conu - 06061meHMe 3HAHMIA 17.02.21/ |18.02.21/ |18.02.21/ |17.02.21/
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44,

Conu - 0000111IeHAE 3HAHUI

18.02.21/

25.02.21/

25.02.21/

18.02.21/

45.

I'eneTnyeckas CBSI3b MCIKIAY
Pa3jINYHbIMU KJIaCCaMH
HCOPTraHNYCCKHX BCHICCTB

24.02.21/

2.03.21/

2.03.21/

24.02.21/

46.

I'eneTnyeckas CBSI3b MCXKIY
pa3In4YHbIMU KJIaCCaMH
HCOPraHNM4CCKUX BCIICCTB

25.02.21/

4.03.21/

4.03.21/

25.02.21/

47.

Pemenue 3agau mo reme
"I"'eHeTH4ueckas CBA3b"

3.03.21/

9.03.21/

9.03.21/

3.03.21/

48.

ITpakTuyeckas padora 6.
DKCNEPUMEHTAIBHOE PEIICHUE
3aja4 no teMe "OCHOBHBIC
KJIACChl HEOPTaHUYECKUX
coequHeHu"

4.03.21/

11.03.21/

11.03.21/

4.03.21/

49.

Pemenue 3agau mo reme
"I"'eHeTH4Ueckas CBA3b"

10.03.21/

16.03.21/

16.03.21/

10.03.21/

50.

KonTponbnast padota Ne3
OCHOBHBIE KJIaCChI
HEOPraHMYE€CKUX COCTMHEHUI

11.03.21/

18.03.21/

18.03.21/

11.03.21/

o1

AHanu3 KOHTPOJIbHON PabOTHI.
['pynnel 351€eMEHTOB CO
CXOJHBIMU CBOMCTBAMHU

17.03.21/

23.03.21/

23.03.21/

17.03.21/

52.

AMdoTtepHOCTD

18.03.21/

1.04.21/

1.04.21/

18.03.21/

53.

[Teprnoanyeckuii 3aKOH U
MEPUOINYECKAS] CUCTEMA
aneMeHToB J[.M. MenaeneeBa

1.04.21/

6.04.21/

6.04.21/

1.04.21/

o4,

XapaKkTepuCcTUKa 3JIEMEHTA 110
€ro IMOJIOKEHUIO B
[Iepuoanyeckou cucreme

7.04.21/

8.04.21/

8.04.21/

7.04.21/

55.

Ctpoenue atoma

8.04.21/

13.04.21/

13.04.21/

8.04.21/

56.

H3oTonnwl. PagnoakTMBHOCTH

14.04.21/

15.04.21/

15.04.21/

14.04.21/

S7.

CrtpoeHue 3J1eKTPOHHBIX
0001104€K aTOMOB

15.04.21/

20.04.21/

20.04.21/

15.04.21/
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58.

CtpoeHue 3JeKTPOHHBIX
000J104€K aTOMOB

21.04.21/

22.04.21/

22.04.21/

21.04.21/

60.

DNEeKTPOOTPUIATENBHOCTD.
[ToBTOpeHue. AToMHO-
MOJIEKYJISIpHAsi TEOpUs

22.04.21/

27.04.21/

27.04.21/

22.04.21/

61.

XUMUYECKAs CBA3b U SHEPIUs
MoJiekyJbl. [ToBropenue. Turbl
XAMUYECKUX PEAKIIHI

28.04.21/

29.04.21/

29.04.21/

28.04.21/

62.

KoBanenTtHas cBs3b.
DneKTpoHHBIE POPMYIIBI
Monekyda. [loBropenue.
Cocragnenue hopmyd 1o
BaJICHTHOCTH

29.04.21/

4.05.21/

4.05.21/

29.04.21/

63.

HOHHpHa}I " HCIIOJISIpHAA CBA3b.

[ToBTOpenue. Konuentpanus
pacTBOpPOB

5.05.21/

6.05.21/

6.05.21/

5.05.21/

64.

HNonnas cBa3k. [loBTOpeHue.
KucnorHbie OKCcHIBI

6.05.21/

11.05.21/

11.05.21/

6.05.21/

65.

Meramnueckast CBI3b.
[ToBTOpenue. Peakiuu oOmMeHa
B BOJIHBIX PacTBOpax

12.05.21/

13.05.21/

13.05.21/

12.05.21/

66.

BaneHTHOCTD U cTENEHb
okucienus. [loBropenue.
AMdoTtepHOCTD

13.05.21/

18.05.21/

18.05.21/

13.05.21/

67.

CrpoeHue TBepIbIX BELIECTB

19.05.21/

20.05.21/

20.05.21/

19.05.21/

68.

Kontposnbhas padora Ne 4
Ilepnonnueckuit 3axoH ..
MengeneeBa. CtpoeHue aroMa

20.05.21/

25.05.21/

25.05.21/

20.05.21/
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MYHULIUITAJIBHOE OBIIEOBPA3OBATEJIbHOE YUPEXJIEHUNE « T IMHA3WA Ne 34

«PaccMoTpeHo» «CornacoBano» «YTBepKIAAI0»
PykoBogutens MO: 3amecTtuTenb aupekropa no YBP HupekTop
/T.B. Mouceesa MOY «I'UMHA3USA Ne 34: MOY «'UMHA3USA Ne 34»:
/E.B. Koporuna /O.B. BanoBa/

[TpoTokom Ne 1
oT «28» aBrycra 2020 r. «31 » aBrycra 2020 r. ITpuka3z Nel37 ot «01» centa6psa 2020 .

[Ipunoxenue k paboueit mporpamme 1Mo npeamMeTy «Xumus» 1 8-9 kiiaccos,
yrBepxkenHoi ot 01.09.2020 npukazom Nel37

KasengapHo-reMaTnueckoe IJIaHMPOBAHUE
1o npeamery « XuMus»
ma 9.1, 9.2 kiaccos
YUYHUTEJIS BbICIIEeH KBAIU(PUKANMOHHON KATErOpUU

I'puropsn Haraauu BajileHTUHOBHBI

Paccmotpeno Ha 3acepanuu
neJaroruueckoro CoBeTa
npotokoJt Ne 1

oT «31» aBrycra 2020 r.

2020- 2021 y4eOHbIii TOI

r. CapatoB
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Ne Tema ypoka 9.1 9.2
ypoxa IJIaH mian/
/akT dakr
1 | IToBropenue mpoiinennoro B 8 kiacce. [lepsuunbiii uncTpykTax | 1.09.20/ | 2.09.20/
10 TEXHUKE 0€301MacHOCTH
2 | Mous - equHMIIA KOJIMYECTBA BemecTBa. [loBropenue. 2.09.20/ | 3.09.20/
OtHOCHTEbHAS ATOMHAsL M MOJICKYJ/ISIpHAst MACCHI
3 | Monspuas macca. [ToBropenue. ATOMHO-MOIEKYIIsspHas Teopust | 8:09.20/ | 9.09.20/
4 | PacueTsl 10 ypaBHEHHsIM peakiuii. [loBropeHue. 3akoH 9.09.20/ | 10.09.20/
COXpaHEHHsI MACChI BEIIECTB.
5 | PacueTsl 0 ypaBHCHHUSM PEAKIIMI - PEIICHUE 3a/1ad. 15.09.20/ | 16.09.20/
IToBTopeHue. TUnbpl XUMAYECKUX PEAKLIUMI
6 | 3axon ABoraapo. MonspHslii 06beM rasa. [Tosropenue. 16.09.20/ | 17.09.20/
OCHOBHEBI€E KJIaCChI BEIECTB.
7 | OTHOCHTENbHAS TNIOTHOCTD T'a30B. IloBTOpeHHe. XMMHUYCCKUE 22.09.20/ | 23.09.20/
CBOMCTBA BOAOPOJIa
8 | PacueThl o ypaBHEHHUSM XUMHUCCKUX PEAKIIMN C Y4aCTHEM 23.09.20/ | 24.09.20/
rasoB
9 | Pemrenue 3a1a4 pa3IM4HbIX TUIIOB 29.09.20/ | 30.09.20/
10 | KonrponsHas padora Nel mo treme KonmuecTBeHHbBIE 30.09.20/ | 1.10.20/
COOTHOLIEHUS
11 | PaGota Haj omMOKaMK. DICKTPOIUTHI M HEDJICKTPOIIHTHI. 6.10.20/ | 7.10.20/
DJIEKTPOIMTHYECKAS TUCCOIHALIUS
12 | Auccoumanust KMCIOT, CONEN U OCHOBAaHUN 7.10.20/ | 8.10.20/
13 | CubHbIC 1 c1abble 3JeKTPOIUThL. CTEEeHb UCCOIMAIIUH 13.10.20/ | 14.10.20/
14 | KuciaotHOCTh cpenbl. BomopoaHblii moka3aTein 14.10.20/ | 15.10.20/
15 | Peaknuu HOHHOTO OOMEHA M YCJIOBHUS MX MPOTEKAHUS 20.10.20/ | 21.10.20/
16 | CocTaBiieHHE HOHHBIX YPAaBHCHUHN peaKIuii 21.10.20/ | 22.10.20/
17 | IlpakTuueckas pabora 1. Pelienne skcriepuMeHTanbHbIX 3aqau | 4.11.200 | 4.11.20/
10 TeMe "DIEKTPOJUTHYECKas Juccoruanms’
18 FI/I,Z[pOJII/IS coJien 10.11.20/ | 5.11.20/
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19 | OkucneHue U BOCCTAHOBIICHUE 11.11.20/ | 11.11.20/
20 | CocraBiieHHE ypaBHCHUI OKUCIIUTEILHO-BOCCTAHOBUTEIIBHBIX 17.11.20/ | 12.11.20/
peakiuii. DIeKTPOHHBIN OanaHc
21 | DACKTPOXUMUYECKHUH Psi HAPSKEHU METAIIJIOB 18.11.20/ | 18.11.20/
22 | DnekTponu3 24.11.20/ | 19.11.20/
23 | TennoBbie A3((HEKTH XUMUYECKUX PEAKITUN 25.11.20/ | 25.11.20/
24 | CKOpOCTh XUMHUECKUX PEAKINH 1.12.20/ | 26.11.20/
25 | XuMH4YecKoe paBHOBECHE. 2.12.20/ | 2.12.20/
26 | KontponbHas padota Ne2 mo TemMe XuMHU4ecKasi peaKIus 8.12.20/ | 3.12.20/
27 | Pabota Hax ommbOkamu. OOIIas XapaKTEPUCTHKA HEMETAJIOB. 9.12.20/ | 9.12.20/
Xiop
28 | XuMudeckue cBOicTBa Xj10pa 15.12.20/ | 10.12.20/
29 | [Ipumenenue xyopa. [TonydeHnue Xjiopa B MPOMBIIIIICHHOCTH 16.12.20/ | 16.12.20/
30 | Xnopoogopoa. ConsiHas Kucjaora 22.12.20/ | 17.12.20/
31 | OOmas xapakTepuCTUKa raJIoTe€HOB 23.12.20/ | 23.12.20/
32 |IIpaktrueckas pabora 2. DKCIiEpUMEHTAILHOE peleHne 3aqay | 12.01.21/ | 24.12.20/
o TeMme "["anmorensr"
33 | O6mias xapakrepucTuka xaiabkoreHoB. Cepa 13.01.21/ | 13.01.21/
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34 | Cepoogopon. Cynbhubl 19.01.21/ | 14.01.21/

35 | CepHucrslii ra3 20.01.21/ | 20.01.21/

36 | CepHblil aHTHIPUA U CEPHAS KUCIIOTa 26.01.21/ | 21.01.21/

37 | Ilpaktueckas pabora 3. DKCIepUMEHTAILHOE peleHne 3agay | 27.01.21/ | 27.01.21/
o teme "[loarpymnmna kucioposa”

38 | A30T u ero cBoOlCTBa 2.02.21/ | 28.01.21/

39 | AMMHaK U ero cBOMCTBa 3.02.21/ | 3.02.21/

40 | Coxm aMMOHUS, HX CBOMCTBA 9.02.21/ | 4.02.21/

41 | IIpaktuueckas pabora 4. [TonyueHue ammuaka u usydenue ero | 10.02.21/ | 10.02.21/
CBOWCTB

42 | A3oTHas KucioTa 16.02.21/ | 11.02.21/

43 | ®ocdop U ero coeAMHEHUS 17.02.21/ | 17.02.21/

44 | dochopHas KKCIIOTA 24.02.21/ | 18.02.21/

45 | Yriepoa Kak XUMUYECKUN 3JIEMEHT M IPOCTOE BEIIESCTBO. 2.03.21/ | 24.02.21/
Annorponus

46 | XumH4eckue CBOMCTBA yriaeposa 3.0321/ | 25.02.21/

47 | YrapHbli U YIJIEKUCIBIA ra3bl 9.03.21/ | 3.03.21/

48 | IIpaktuueckas padora 5. [lomyueHue yriekuciaoro ra3a u 10.03.21/ | 4.03.21/
HU3YYEHUE €r0 CBOMCTB

49 | YronbHas KUCII0TA U KapOOHATHI. 3alUTa IPOEKTOB 16.03.21/ | 10.03.21/
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«HemeTtasuipl B HAILIEH KU3HN

50 | KpemHuii 1 ero coeIMHCHUS 17.03.21/ | 11.03.21/
51 | KontponwHas padora Ne3 mo teme Hemerasmibt 23.03.21/ | 17.03.21/
52 | O0Ouue CBOMCTBA DIIEMEHTOB-METALIOB. [IpOCThIE BelecTBa — 6.04.21/ | 18.03.21/
METaJITbI
53 | [Tomyuenue meraiuioB. [IpuMeHeHNE METAIIOB B TEXHUKE 7.0421/ | 1.04.21/
54 H_[e_]'[OLIHBIe MeTauIbI 13.04.21/ | 7.04.21/
55 | Kampomit 14.04.21/ | 8.04.21/
56 | AJTFOMUHUIA 20.04.21/ | 14.04.21/
57 Kemnezo 21.04.21/ | 15.04.21/
58 | 3amura mpoekToB «Posb METAIOB B HCKYCCTBE 27.04.21/ | 21.04.21/
59 | KourposbHas pabota Ne4 mo reme MeTaib 28.04.21/ | 22.04.21/
60 | Pabora Hajx ommOKaMu. 3aKOHOMEPHOCTH M3MEHEHHs cBoicTB | 4.05.21/ | 28.04.21/
3JIEMEHTOB U MPOCTHIX BemlecTB. [loBTOpenue. Jlucconuanus
KHCJIOT, COJICH U OCHOBAHUM
61 | 3aKOHOMEPHOCTH M3MEHEHHMS CBOMCTB COEAMHEHMH dJIeMenToB. | 9.05.21/ | 29.04.21/
[ToBTOpenue. CocTaBieHne HOHHBIX YPAaBHEHUN pPEaKIUN
62 | Kitaccudukanus u CTpOCHHE OPraHUYeCKUX BEIICCTB. 11.05.21/ | 5.05.21/
[ToBTOpenue. ['maponns coneun
63 | YrueBogoposl. [IpupoaHbie HCTOYHUKH YTICBOIOPOIOB. 12.05.21/ | 6.05.21/
IToTOpenue. CocTaBneHue ypaBHEHUN OKUCIUTEIBHO-
BOCCTAHOBUTEIHHBIX PEAKITUN. DJICKTPOHHBINA OaTaHC
64 | Kucinopoxacoaepxkaiiye oprannyeckue semecrsa. [losropenne. | 18.05.217 | 12.05.21/

DIIEKTPOIU3
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65

Ilougarne o ouoxumun

19.05.21/

13.05.21/

HToro 65 yacoB + 3 yaca pe3epna
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