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MNOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XHMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBe (henepanbHO pabouel MporpaMMbl BOCIIUTAHUS
U C y4ETOM KOHIEMIIMM TMperojaBaHusl Y4eOHOTo TmpeaMmeTa «XHMHUS» B
oOpasoBaTeabHbIX opraHusamnusax Poccuiickoit deneparum.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIIeH cTpaTreruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOMIMXCS CpPEACTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAECT 00s13aTeNbHOE MpeaMETHOE coJiepKaHue,
MpelyCMAaTPUBAECT PpACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl IO XUMHH, OMNPEACISACT KOJUYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU cojiep>KaHusl, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH TpeaMeTa  JUIs
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIed N3y4eHUs MPEeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATETLHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWE XWMHUHU CIY)XHUT OCHOBOH 11 (DOPMHUPOBAHHMS MHMPOBO33PEHHUS
o0yyJaroierocsi, ero MpeACcTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
pOJib UTpAOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIIMHU BEIIECTB B IPHUPOJE, O IMYTAX PEIICHUS TI00aIBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPHEBOM, YHEPreTHUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUS U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IIeH 1 (hYHKIITMOHATLHON I'PAaMOTHOCTH,

BHOCHUT BKJIaJ B ()OPMHUPOBAHHUE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
0oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITENIbHOM  y4yeOHOM  JIeSITEIhHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MTOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHAIBHOM JICATEILHOCTH;

3HAKOMHUT CO CHeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SBJISETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YYaOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H© HEKOTOPBIX OTIEIbHBIX 3HAYMMBIX MOHSATHU
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydueHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHILMUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TPEeACTaBICHUM 00 JIEKTPOJUTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHS K IPYTrOMY, BBITIOJIHSISL ()YHKIIMU OOBICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHHS ¥ BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUSI U TTOTYUYCHUS N3Yy4aeMbIX
BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHUS O XUMHUYECKOW COCTABIAIONICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
e€ CUCTEMHOM IPUPO/IbI, ICHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOaM
MO3HAHUSI B Hayke. M3yueHue XMMUU MPOUCXOAUT C MPHUBJICUYEHUEM 3HAHUU U3
paHee M3YyYEHHBIX Y4YEOHBIX mpeameToB: «Okpyxatomuid mup», «buonorus. 57
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3ydyeHUH XUMHH TPOUCXOAUT (PopMHpOBaHHWE 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEeIIbHOCTH Y€JIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPhI. 3a/1aua
y4eOHOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUM —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX TMOJIO0KEHUM, JOCTYITHBIX
000011IeHUI MHUPOBO33PEHUECKOT0 XapaKTepa, s3blka HAayKH, B MPUOOLIEHUU K



HAyYHBIM METOJaM TO3HAHUS MPU MU3YYCHHUH BEIIECTB U XMMHUYECKUX PEaKIui, B
GbOopMHUPOBAHNUY U PA3BUTUU MMO3HABATEIHHBIX YMEHHUM U X IPUMEHEHUU B YI€OHO-
MO3HABATEJIbHON U y4eOHO-UCCIIEIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMH B IIOBCETHEBHOW KU3HH.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYeHHUE MPUOOPEIN TaKUE I, KaK:

— (opmMupoBaHHE WHTECIUICKTYaTIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHATHUIO PEUICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYECKOE MPUOOIIECHUE
o0yJaromuxcss K CaMOCTOSITEIbHON MMO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHBAIIMI0O U PAa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YUYatOITUMUCS
OTbITa Pa3HOOOpPA3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOTO3HAHMS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMITCTCHIINN), UMEIONMNX YHHBEPCAIBHOE 3HAYCHUE IS
Pa3TUYHBIX BUOB JICITCIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATIBHOW U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKPYXKAIOMIEr0 MHpA, WCHOJB3YysS 3HAHWUS W OMBIT, MOJYYCHHBIC MPH H3YICHHUH
XUMUH, IPUMEHSITh UX TIPH PEIICHUH TTPOOJIEM B IIOBCETHEBHON KU3HU U TPYAOBON
NEeSTEeIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIIMXCA TYMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI [EHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1€JIeCO00pa3HOro TMOBEIECHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCIIUTAHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpO(MHIIS M HAMPABICHHOCTH NaTbHEUIIIETO
oOy4eHus.

OO611ee 9ncio YacoB, OTBEACHHBIX TSI M3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemjectBa. Du3nMueckue CBOWMCTBA BEMIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsiTHEe 0 MeToax MO3HAaHHWS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U COXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckasi hpopmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBAa cocTaBa BemlecTB. OTHOcHUTENNbHAsE aTOMHasi Macca. OTHOCUTENbHAS
MOJIEKYJISIpHas Macca. MaccoBas 10151 XUMUYECKOTO 3JIEMEHTA B COEUHEHUH.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacuérel mo ¢dopmynam
XUMHUUYECKUX COCTMHEHUH.

DuU3NYECKUE U XUMUUYECKUE SBICHUS. XMUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHHsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEAKIUi (COETUHEHUS, PA3I0KEHNUS, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW TMOCY/I0H, MpaBUiaMu paboThl B JIAOOpaTOpPUH U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OpPYJAOBAHUEM, U3YUCHHE U OMUCAHUE
bu3nUecKuX CBOWCTB 0O0pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHHE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHUE U KOHJEHCALMSI BOABI) U XUMHUYECKUX (FOPEHHE CBEUYH, MPOKAIUBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHU, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB IMPOTEKAHUS XMMHUUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3oKeHHe THAPOKCH]IA
meau (II) mpu HarpeBanuu, B3auMoieicTBHE Xkene3a ¢ pactBopoM cosid meau (1),
U3y4YeHUE CIOCOOOB PA3JENICHHUs] CMECEH: C MOMOILIBI0 MAarHuTa, (UIbTPOBAHUE,
BbITIApUBaHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
CONIM, HaONIOJIEHWE W  OINHUCaHWE  pe3yJbTaTOB  MPOBEACHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEepPKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucmopoa — ainemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopoga B HOpupoje, (u3Mueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHus). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl
MOJIyYeHHUs] KUcIopoAa B JabopaTOpuu W TPOMBIIUIEHHOCTU. Kpyrosopor
Kuciopoaa B mpupojae. O30H — ajuioTporHas MoAuGUKaIs KUCI0opoaa.



TennoBoit 3p(deKT XUMHUECKONW peaklud, TEPMOXUMHUYECKHE ypaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroiab M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BeecTBo. Haxoxknenue Bogopoaa B Ipupoze,
bu3nUecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiili 00BEM razoB. PacyéTsl N0 XUMUYECKUM YPAaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacelllieHHbIE M HEHACBIIIEHHBIE PACcTBOPbI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast 10JI1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Pose pacTBOpOB B mpUpOZI€ M B KU3HU 4YeIOoBeKa. KpyroBopoTr BoAbl B MPUPOJIE.
3arpsi3HEHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanusa neopranmueckux coenuHenuit. Oxcunpl. Knaccuduxarus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbie) W
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccudpukanuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3NUECKHE U XMMHUYECKHUE CBOKCTBA
ocHoBaHuU. [loyyeHne ocCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWMCTBAa KHUCHOT. Psan axktuBHoctm metamnoB H. H. bekerosa.
[TonydyeHue KUCIIOT.

Conu. HomeHnknarypa coneil. @U3NYECKUE U XUMHYECKHUE CBOMCTBA COJICH.
[Tomydyenue conen.

['eHeTnyeckas CBSI3b MEXKY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OIPEIECIICHUE COEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCJIOPOJa, HaOIIOJCHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
npeKpalleHus ropenus (moxkapa), 03HaKOMJICHHE C 00pa3aMy OKCUJIOB M OTICAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHME, paClO3HABaHHE M U3YYCHUE CBOWCTB
BOJIOpo/ia (TopeHue), B3auMo/ieicTerue Bojopoia ¢ okcuaom meau (1) (Bo3zmoxHO
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIOCHUE 00PA3I[OB BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHEe OCOOEHHOCTEH pacTBOPEHMs BEIIECTB C Pa3IMYHON
pPacTBOPUMOCTBIO, MPUTOTOBIIEHUE PACTBOPOB C ONMPEIAEIEHHOW MACCOBOM IOJIEU
pPacTBOPEHHOIO BEIIECTBA, B3aMMOJACHCTBHE BOJABI C METaIaMU (HAaTpHEM H
KaJIbllu€M) (BO3MOXKHO HCIIOJIb30BaHUE BHUJEOMATEPUATIOB), HCCIEAOBAHUE
00pa3Ii0B HEOPTAaHUYECKUX BEIIECTB PA3IMIHBIX KJIACCOB, HAOIOIEHNUE N3MEHECHMUSI
OKpACK{ MHJIMKATOPOB B PACTBOPAX KUCIOT U ILIEJIOYEH, N3yUEHUE B3aUMOICHCTBUS



okcuna meau (II) ¢ pacTtBopoM cepHON KUCIOTHI, KUCIOT ¢ META/NIAMH, PEAKIIUil
HEUTpANIN3alMU, IOJYYE€HUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJula JPYTUM U3 PacTBOPA COJIM, PEUICHUE KCIIEPUMEHTAIBHBIX 337a4 [0 TEME
«BaxHeiine KJIacchl HEOPraHUYECKUX COCTUHEHUIN.

IHepuoauueckud 3axkoH u Ilepuoguuyeckass cucreMa XUMHYECKHX
aiemMenToB JI. WU. MenpgeneeBa. CtpoeHue arTomMoB. XHMHYECKasi CBAA3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHbBIC PeaKIUU

[lepBble TOMBITKM KIACCU(PUKAMU XUMUYECKUX dJeMeHTOB. [loHsiTHe o0
rpynmnax CXOJHBIX JJIEMEHTOB (IIETIOYHbIE M MIEIOYHO3EMENbHbIE METalIbl,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCHUJIBI.

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. Menneneea. KopoTkonepuonas u jiuuHHonepuoanas Gopmsi [lepuonnyueckoit
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuoasl u rpyrmmsl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIbI JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYeK aTOMOB TepBbIX 20 XMMHMYECKHUX DJIEMEHTOB
ITepuonnueckoin cucremsl J[. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOIO
AJIEMEHTA I10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHUA pajuyca aTOMOB XHWMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [lepuoguueckoro 3akoHa u [lepruoauyeckoil CUCTEMbI XUMUYECKHUX
JJIEMEHTOB Ui pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBsa3b. KoBajieHTHast (TOJisipHAss W HEMOJISIpHAs))  CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenp  okuciieHusi.  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iporiecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHe OOpaslloB BEIIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHMHKA C pAacTBOPAaMHM KHCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCAUHEHNUS).

Mescnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€d MPU HM3YYEHHM XUMHUHM B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OOmme ecTeCTBEeHHO-HAYYHBIE TTOHSATHSA: HAyYHBIH (aKT, TUTIOTE3a, TEOPHs,
3aKOH, aHallu3, CHHTE3, Kiaccuukauus, MNEePUOAUYHOCTh, HAOIIOJICHHUE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MO/IEITb, SIBJICHHE.

du3nka: MaTepusi, aTOM, JJIEKTPOH, IPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJCKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O00BEM,
arperaTHOE€ COCTOSIHME BEIEeCTBa, Ta3, (U3UYECKUE BEIMYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE31bI, COHIIE.

buonorus: dorocunTes, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIbl, TOPHBIE MIOPO/IbI, TOJIE3HbIE
MCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYecKasi peaKkius

[Tepuoguuecknii 3akoH. [lepuoanueckast cucreMa XUMUYECKHUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHUUYECKUX PJIEMEHTOB MEPBBIX TPEX NEPUOJIOB, KAJIUSI, KAJIBIUS U UX COCAMHEHUN
B COOTBETCTBUU C TMOJIO)KEHUEM »JJeMeHTOB B llepumoanueckoit cucreme u
CTPOCHHEM UX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTAUIMUECKOW PEIIETKHU U
BHJAa XUMHYECKOU CBSI3H.

Knaccudukaiyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJIAaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuysa XuMU4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
M COCTAaBy YYacTBYIOIIMX B PEAKIHUM BEIIECTB, MO TEIJIOBOMY 3(dekTy, mo
W3MEHEHUIO CTENEHEW OKMUCIICHUS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHUIO KaTajau3aropa). DK30- U IHIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUIECCKIE
YpaBHEHMUS.

[lonsiTue 0 ckopocTH xumuyeckoil peakuuu. lloHste 00 oOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsATHEe 0 TOMOT€HHBIX U TeTePOTEHHBIX
peakuusx. [lonsatre o karanuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIONIME HA CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO

PaBHOBECHSI.
OKHCIUTETbHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIIBHO-BOCCTAHOBUTENIBHON ~ PEaKIMM. CocraBiieHME  ypaBHEHHI

OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi ¢  HWCIOJIb30BaHMEM  METOJa
AIIEKTPOHHOTO OajaHca.



Teopus 3NEKTPOIUTHYECKONU JUCCOUALUU. DIEKTPOIUTHI U HEAJIEKTPOIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMMA BEIIECTB C Pa3IMYHBIMU BUJAMU
XUMUYECKOH cBs3U. CTeneHp Auccounanni. CHUIbHBIE U CIA0BIE 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMeHa. Y CI0BUS MPOTEKAHUS PEAKIUi HOHHOTO OOMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIC YypaBHEHHsS peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUNA 00 3JIEKTPOJIUTUYECKON THUCCOUUALINN.
KauecTBeHHbIE peakiuy Ha MOHBI. [IoHsATHE O THIpONIM3E Cconel.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJCISIMU KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOKHBIX BELIECTB
(XJopuaa HaTpus), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON pEAKIIUHU OT
BO3JICHCTBHSL  Pa3IMYHBIX  (PAKTOPOB, HCCIEIOBAHUE  AJIEKTPONPOBOJIHOCTH
PacTBOPOB BELIECTB, ITPOLECCA JUCCOLMALIMHN KUCIIOT, IIEJI0YEH U cosel (BO3MOXKHO
UCIOJIb30BaHUE BUAECO MAaTEpUaJIOB), IMPOBEACHHE OIBITOB, WILIIOCTPUPYIOLINX
NPU3HAKK TNPOTEKAHHMs peakuil HMOHHOro ooOmeHa (oOpa3oBaHuE OCalKa,
BBIJICJICHHE Ta3a, 0Opa30BaHUE BOJIbI), OIBITOB, WJUIFOCTPUPYIOLIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMil (FOpEHUE, pPEeaKIUu pas3lIoKEeHUs,
COCMHEHMsI), paclO3HABAHME HEOPraHMYECKHX  BEIIECTB €  MOMOUIBIO
KAUECTBEHHBIX PEaKIMil Ha HOHBI, pEIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemertanibl 1 MX coeiMHEHUSA

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble CTENEeHU OKucieHus. CTpoeHrne U (pU3NYECKUEe CBOWCTBA MPOCTHIX
BEILIECTB — FAJIOT€HOB. XMMHUUECKHE CBOMCTBA HA MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMM, HeMeTaJlaMu, uiesnodamu). XusopoBojopox. ConsHas KHUCIOTa,
XMMHUYECKME CBOMCTBa, IOJIy4YeHUE, TMpuMeHeHue. [lelicTBue xyopa u
XJIOPOBOJIOPO/Ia HA OPTaHU3M 4YesioBeKa. BaskHelme XJ10puabl U UX HAX0XKICHUE B
IPUPOJE.

O6mast xapaktepuctuka sneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue M (pu3myeckue CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PU3HUYECKHE U
XUMH4ecKkue cBOMCTBA. OKCHIBI cepbl KaK MPEACTaBUTEIN KUCIOTHBIX OKCHIOB.
Cepnas kucnoTa, pU3NYeCcKue U XUMUYECKUE CBOMCTBA (001IMe KaK MPEeACTaBUTENS
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JICKAIUe B OCHOBE
MPOMBIIIUIEHHOTO CHOco0a MOMy4YeHUsi CepHOM KucaoThl. [IpumeHeHue cepHoit
kuciaoTbl. CONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJb(daT-HuoH.
Haxoxnenue ceppl M €€ COCNMHEHUNW B TIpUpPOJie. XUMHYECKOE 3arpsi3HCHUE
OKpYXaIolel Cpelbl COECOUHEHUSIMHU Cepbl (KHUCIOTHBIE JOXKAM, 3arpsA3HEHHE
BO3/1yXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.



OOmast xapakrepucTuka 37aeMeHTOB VA-rpynmnbel. OcoOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTEPHbIE CTENEHU OKHCIIEHUA. A30T, paclpOCTPaHEHHUE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHrue U npuMeHenue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKHE CBOWMCTBA, MpUuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MOodydyeHHe, (QU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHrue HUTPATOB U COJIEH AMMOHHMSI B KAYECTBE MUHEPATILHBIX YI0OpEHUH.
XHUMHUECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOK]IA, 3arpsi3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Docdop, alIOTPONHBIC
monupukammu pocdopa, Guzndeckue u xumuueckue cporctsa. Okeun docdopa
(V) u dochopnast kuciora, Guznueckue M XMMHUUYECKHE CBOMCTBA, MOJyUYECHUE.
Hcnonp3oBanue ¢pocdaTroB B KAUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmast xapakTepucThka 31eMeHToB [VA-rpynnbl. OCoOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTE€PHbIE CTENIEHN OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALIUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLus.
Kpyrosopor yrimepona B mnpupoxae. OKcuabl yriepoja, UX (U3HYECKUE U
XUMUYECKHE CBOMCTBA, JEHCTBUE HA J>KHUBBICE OpPraHuW3Mbl, [OJy4CeHUE U
IpPUMEHEHUE. DKOJIOTUYECKUE MpoOIeMbl, CBA3aHHbIE ¢ okcuaoM yraepoaa (IV),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIA A(d@ekT. YroapHas
KHCIIOTa U €€ COJM, UX (PU3MYEeCKHUe M XMMHUYECKHE CBOMCTBA, MOJYyYECHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHbL. Mcnonb3oBaHue
KapOOHATOB B OBITY, METULIUHE, TPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHHUSIX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
MPOJAYKTHI WX TmepepaboTku (OC€H3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaKHBIX BEIIECTBAX: JKUpaX, O€NKax, yriieBoJax — U X
poJii B JKM3HM UeJoBeKa. MaTepuanbHOe €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COETMHEHUN.

KpeMHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, NOJYyYCHHE H
npuMmeHenne. CoequHeHus KpeMHus B pupoje. O61ume nmpenctaBieHust 00 OKCUae
kpemuus (IV) u xpemuueBoit kuciore. CUIUKATHI, UX UCIOJIb30BaHUE B OBITY, B
IPOMBIIIUIEHHOCTU. BaxkHelre cTpouTeNnbHbIe MaTepuasbl: KepaMHKa, CTEKIIO,
IEMEeHT, OeToH, ene300eToH. Ilpobiembl 06€30MacHOTO  MCIOJIL30BaHUS
CTPOUTENIbHBIX MAaTEPUAIIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4eHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MPOBEICHHE KAU€CTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOCHUE MPU3HAKOB



X TPOTEKAHMS, OMBITHI, OTPpAKAMOIKE (PU3NUECKHE W XUMHYECKHE CBOMCTBA
TaJOr€HOB M KX COEJIMHEHHH (BO3MOXKHO HCIIOJIb30BAHUE BHUAEOMATEPUATIOB),
O3HAKOMJICHHUE ¢ 00pa3IaMu XJIOPUI0B (TAJIOTCHUIOB), 03HAKOMJICHHE C 00pa3aMu
ceppl M €€ COEAUHEHUSMU (BO3MOXXHO HCIOJB30BaHUE BHJIEOMATEPHAIIOB),
HaOJIoICHUE TIpoliecca O0YTIIMBaHUs caxapa Mo JeHCTBUEM KOHIEHTPUPOBAHHOM
CEpHOM KHCIJIOThI, U3y4YEHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHON CEPHOM KUCIIOTHI,
IpOBEJCHIE KaYEeCTBEHHON peakliy Ha Cyib(haT-uOH U HAOII0eHIE TpU3HaKa e
POTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMU CBOWCTBaMH a30Ta, ¢ocdopa U uUx
COEIMHEHUN (BO3MOKHO HCIIOJIb30BAaHUE BUEOMATEPUATIOB), 00pa3iaMu a30THBIX
u ¢dochopHbIX yaoOpeHui, mojsydeHue, coorpaHue, pacrno3HaBaHUE U U3YYCHUE
CBOMCTB aMMHakKa, MPOBEACHUE KAYECTBEHHBIX pEAKIUA HA HMOH aMMOHHUS U
dbochar-uoH W U3ydEeHHUE TPU3HAKOB UX MPOTEKAHUsA, B3aUMOJECHCTBHUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3YYEHUE MOJEIEH KPUCTAJUIMYECKUX PEIIETOK animasa,
rpadura, (ymiepeHa, O3HAKOMJICHHE C MPOILECCOM aJICOPOIIMU PacTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHUBOTrasza, IOJIydeHUE,
coOupaHue, paclio3HaBaHUE U U3YUYEHUE CBOMCTB YIJIEKMCIIOTO Ta3a, MpPOBEACHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrne SKCIEPUMEHTANIBHBIX 3a/ad Mo Teme «BakHeiilne HeMeTaibl U X
COCTUHEHUSD).

MeTaJiibl 1 KX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHUH
ux noyiokeHuss B llepmommueckon cucreme xumuyeckux siemeHtoB . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamuyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  PAX
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mue
CrocoObl TIONy4eHUs MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CriaBsl (CTallb, UyTYH, JIOPATIOMUHUI, OpOH32)
U UX IPUMEHEHHE B OBITY U MIPOMBIILICHHOCTH.

[[{enounbie MeTambl: nonokeHue B [leproanueckoil cuCTEME XMMUYECKUX
anemeHToB . 1. MennaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJECHUE B IPUPOJE.
du3nyecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1
TUAPOKCUILI HaTpusi W Kauus. [IpuMeHeHHWe IIeNIOYHBIX METaUIOB U HX
COEJIMHEHUM.

[Ilenoyno3emenpHbIE META/UIBl MAarHUd W KaJbLUWM: TIOJOXKEHUE B
[Tepnoanueckoiut cucreMe xumudeckux 3jiemeHToB 1. 1. MenaeneeBa, CTpoeHue ux
aTOMOB, HaXOXJeHue B mpupojie. Puznueckue U XUMHUYECKHUE CBOMCTBA MarHus 1



Kasiblusl. Baxkueiire coequHeHns KabIus (OKCUI, TUAPOKCU/T, COIH). KECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AmmoMuHUN: TIoJi0keHue B [lepuoandeckoit cucteMe XMMUYECKHUX SJIEMEHTOB
. . MenpgeneeBa, CTpoeHHE atoma, HaxXOoXAcHWE B mpupoae. DPusumueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMUHHSL.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHneneeBa, CTpOECHHE aToMa, HaXOXAeHUWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, Tuapokcu bl U conu xenesa (11) u sxenesa
(IIT), ux cocraB, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UYECKUMU
CBOMCTBAMHU, H3yUYCHHE  PE3YJbTAaTOB  KOPPO3UHM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIOB), OCOOEHHOCTEH B3aUMOJECUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, MTPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BOBMOKHO  KCMOJIb30BAHHE  BHUJICOMATEPUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIUi HA HUOHBI: MATHUS, KaJIbIUs, ATFOMUHUS, IIMHKa, kene3a (II)
u xenesa (II), menu (II), HabOmromeHNME M oOmMHMCaHUE IPOIECCOB OKpAaIMBAHUS
MJJaMEHH WOHAMU HATpusi, KaJlusl U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), CClieJ0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 Mo Teme «Baxnelmue
METAJUJIbl K KX COCUHEHHUS.

XuMHS M OKPYXKAOLIAS cpeaa

BemecTtBa m marepuansl B IMOBCEAHEBHOW XM3HM YeloBeKa. besomacHoe
WCIIOJI30BaHME BEILIECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XUMHUUYECKUX 0KOrax M OTPABIICHUSIX.

XUMHUECKOE 3arps3HEHHE OKpYyKarouleh cpenbl (MpeaenbHas IOomycTHMas
KOHIIeHTpalus BemlecTs, nainee — [1/1K). Ponb xumMuu B pemieHun SK0JIOrHYECKUX
npooiem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpaslloB MaTepuaoB (CTEKJO, CIJIaBbl METAIOB, MOJMMEPHbBIS
MaTepualbl).

Mescnpeomemmnoie ceasu

Peanuzanus MeXnpeaIMETHBIX CBA3€M MPU M3YYEHHM XUMUHM B 9 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIMMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.



OOmme ecTeCTBEHHO-HAYYHBIE MOHSTHS: HAY4YHBIM (DAKT, THUIOTE3a, 3aKOH,
TEOpWsl, aHallM3, CHHTE3, KIacCCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPEHHE, MOJIeb, SBICHUE, MapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®dwusrka: MaTepus, aTOM, DJICKTPOH, IIPOTOH, HEHTPOH, HOH, HYKJIH/I, H30TOIIHI,
PaINOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIPOBOJHUKH,  JTUAJICKTPUKUA, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHOE COCTOSTHUE BEIECTBA, I'a3, paCTBOP, PAaCTBOPUMOCTb, KPUCTAJTHYCCKAs
peméTKa, CIuIaBbl, (PU3MUYCCKHE BCIIMYUHBI, €AUHHUIIBI M3MEPCHHS, KOCMHUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dortocunTe3, npixanme, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yIOOPEHHS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIHHBIC BEIIECCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaITbI, TOPHBIE TTOPOIbI, MTOJIC3HBIC
HCKOTIaeMbIe, TOIUIMBO, BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATHIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMAaMHU I[OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOMIMXCS
PYKOBOJICTBOBAaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOILICHUS K OTEYECTBEHHOMY KYJbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHMMAaHUWs 3HAYEHUS XMMHYECKOM HAyKH B KU3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU MH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpaxaaHCKOr0 BOCIMTAHUSA:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax H MpPaBUJIaX MEKINYHOCTHBIX
OTHOIIEHUI B KOJUICKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOMCCIIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAX ACSITEIIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JAESATEILHOCTH MPU BHITTOJIHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOTHEHUH XHUMHYECKUX SKCIIEPUMEHTOB,
CO37aHUM YU4EOHBIX MMPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO M B3aMMOTIOMOIIIH
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHWBATh CBOE MOBEJCHUE
M MOCTYNKH CBOMX TOBApUIIEH C MO3UIHAH HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAHHS CYIIHOCTH HAYYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl C y4eOHBIMM TEKCTaMH, CIPABOYHOU



JUTEPATypoO, IOOCTYNHBIMH TEXHHUYECKHMMH CpPEIACTBAMH HMH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYeHHUI0 U TMO3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEACTBUU U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJIEHUSI TpaBui OE30MAaCHOCTH TpU  OOpalIeHHuH C
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHOU KU3HH;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuii u Tpyda pa3InyHOro poja,
YBaXXEHUE K TPYAY U pe3ybTaTaM TPYI0BOM E€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
WHIUBUYAJIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa3oBaHus € YYETOM JIUYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOM po(eCCUOHAIBHON 1EATEIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(ECCHOHATIBLHOM CpEIE;

6) PK0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTUYECKU 11eTIECO00pa3HOE OTHOLIEHHE K IPUPOJIE KAK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIECTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOIECHUS
npaBui 0€30MACHOTO MOBEIEHUS MTPU padOTe C BEIIECTBAMHU, a TAKXKE B CUTYaLIHSIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl OBBIIICHUS
YPOBHSI  AKOJIOTMYECKOW  KyJIbTYpPhl, OCO3HaHUS TJIOOAIBHOIO  XapakTepa
HKOJIOTHYECKUX MPOOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3ylbTaTOB BBIIEISAIOT 3HAYMMBIC IS
(dbopMUpOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, IPUHLIHII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAyYHOW KapTUHE MHPA, U YHUBEpPCAIbHbIC yUeOHbIE NeUCTBUS (ITI03HABATEIHHbIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHH (BBIACISATh UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTAMH HW3YUYCHMS,
CTPOUTH JIOTUUECKHUE PaCCyXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JienaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TPOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢Gopmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJIEIBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIIECTBEHHBIC
MPU3HAKU U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIINM,
BBIBIIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJICTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBarTe/IbCKHe AeiiCTBUS:

YMEHHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI ISl (JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBUILHOCTH BBICKA3bIBAEMbIX CYXKICHUIA;

NMPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMH M IMPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIoaaTh 3a XOJO0M Ipoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGOPMAIIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaABOYHBIE
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;



YMEHHE MPUMEHATh PA3IUYHbIE METOJBI M 3allpOChl MPU MOUCKE U OTOOpe
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YyMEHUE UCIOJIb30BaTh MW AaHAJIW3UpPOBaTh B IIpolecce Y4YeOHOW U
HCCJIEI0OBATENECKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHHUSI 3a]1aBaTh BOMPOCHI (B XOJ€ Auasiora 1 (WIN) TUCKYCCUH) IO CYLIECTBY
oOcyxnaeMoi TeMmbl, (OPMyIUpPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHBIE  pEe3yJbTaThl  MO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3EHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (J1ab0paTOpHOTO OMbITa,
1abopaTopHOi pabOThI O UCCIIEAOBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUs1 Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIC JCHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harboee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yUeOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTaBJSITh WM KOPPEKTHUPOBATH
MPEIJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJJIaraéMble B YCIOBUU 33/IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mnpeAMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUS, YMEHUS U CIOCOOBI



NeucTBUM, crnenuduyYecKue I TpeAMETHOM o0macth  «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K koHIy 00yueHus B 8 kiiacce npeMeTHbIE pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBaHHUE, COJb, DJIECKTPOOTPUIATEIBHOCTh, CTEICHBb
OKHCIICHUS, XUMHYECKasi peakuus, KiacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 2h(EKT peakiumu,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTalIb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAs! CBSI3b, MOHHAs
CBSI3b, WOH, KaTWOH, AaHUOH, pacTBOp, MaccoBas JOJsl BeIEeCTBa
(mporieHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TOHITUH H
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUH;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY IS COCTaBJeHUS (Hopmys
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHII;

e ONpPENENATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJIGCHTHAasT W HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpsiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBHCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh I[IOHATHUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)», mManeie u
OONbINIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmuie «llepmomnueckass cucTteMa XuMmudeckux siaemeHToB J[. H.
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sapa, 0011Iee Yuciio SJIEKTPOHOB U
pacmnpeesieHrue uX 1Mo JIEKTPOHHBIM CJIOSM);

KJIacCU(DUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKUE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY U COCTAaBy YYACTBYIOIIMX B PEAKIHUH
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALICHUNA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COCIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIlN MBICIIUTECILHOMN IEATeTHOCTH — aHATN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIeHHEe, CHUCTeMaTu3alluio, Kilaccu(ukaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN);

CJIEIOBATH MMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYA0U U JIa0OpaTOPHBIM
o0OpyZ0BaHUEM, a TaKXe TmpaBuiIaM OOpalleHHs C BEIIeCTBAaMU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO JaOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(Booposia M KHUCTIOpOJa), MPUTOTOBICHUIO PACTBOPOB C OMpeneIEHHON
MacCOBOM JoJiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCIEPUMEHTHI MO0 PACMO3HABAHUIO PACTBOPOB IENOYEH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xoHiy 00yueHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAd, WOH, KaTMOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHBb
OKHCIICHUS, XUMHUECKas pPeaKlMsi, XUMUYeCcKasi CBsI3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  pPAcTBOp,  BJIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT OUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE€ paBHOBecHe, OOpaTUMble W



HEOOpaTUMbIE PEaKIMK, OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKITUH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (koBaJIeHTHaH, MOHHAas,
MeTaJlTn4yecKas ), KpucTtaindeckas peneTka, Koppo3us METaIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW PEAKIHNH, TMPEACIBbHO JIOMYCTUMas KOHICHTpaIs
ITJIK BemiecTBa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHATH T MOHSITHUSA MPU OMTMCAHUU BEILIECTB U UX MPEBPAILICHUN;
HCIIOJB30BaTh XHUMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS GopMyIl
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMbica Ilepuonmueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opMy Ilepuogmdyeckoid CUCTEMBbI XUMHYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynmna)y U «modooyHas
noarpynmna (b-rpymma)», manbie u  OoONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOINYECKON TaOIUIIE, C YNCTOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeiesieHue HX 0
AIIEKTPOHHBIM CJIOSIM), OOBSACHITH OOIME 3aKOHOMEPHOCTU B U3MEHEHUU
CBOMCTB 3JIEMEHTOB M UX COEIUHEHUHN B Mpeenax MajblX NEPUOJIOB U
IJIABHBIX MOJATPYI C YYETOM CTPOCHUS X aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO W3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKHUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHEHIUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, TMOJITBEPXKIAs OMNUCAHUE
pUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHM;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIMA NOHHOTO



oOMEHa, ypaBHEHUS PEaKIWid, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MOCPEJCTBOM COCTABJICHUSI DJICKTPOHHOTO OallaHCca 3TUX PeaKIuii;
MIPOTHO3UPOBATh CBOWCTBA BEIECTB B 3aBUCHUMOCTH OT HMX CTPOCHUS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJII0O XHMHYECKOIo J3JIeMeHTa 1o ¢dopMmylsie COCIUHEHUS,
MacCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPAaBHEHUIO
XAMHUYECKOMN pPEaKIu;

COOJTI0IaTh TIPAaBUIIA MTOJIB30BAHUS XUMUYECKOHN TIOCYI0H 1 Tab0paTOPHBIM
obopy/ioBaHMEM, a TakK)Ke TMpaBuiaa oOOpalleHus C BelIeCTBaMH B
COOTBETCTBHMM C HHCTPYKIHUSIMH TIO BBIIOJHEHHUIO J1AOOPaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECCTB
(aMMmaka M yriaeKkHucIiioro rasa);

MIPOBOJIUTH PEAKITUH, TOATBEPKIAIOIINE KaYeCTBEHHBIN COCTAB Pa3TNIHBIX
BEIIIECTB: PACIIO3HABATH OIBITHBIM ITyTEM XJIOpUJI-, OPOMHA-, HOIUI-,
kapOoHat-, ocdar-, cuiamkar-, cyiabdar-, THIAPOKCHI-UOHBI, KaTHOHBI
aMMOHHUSI W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIIEPAIIMK MBICIIUTEIIBHOM IEITEIHPHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000IICHNE, CHCTEMAaTH3alINIO, BBISIBIICHHE TPUYNHHO-
CIICJICTBEHHBIX CBSI3€H — JUIS M3YYEHHs] CBOMCTB BEIISCTB U XUMHYCCKHUX
peaknuii, E€CTECTBEHHO-HAYYHBIC METOJABl IO3HAHWS — HaOII0ICHHE,
U3MEpPEHUE, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PEabHbII U MBICJICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuyecTBO YacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMBbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
XuMust — BakHas 00J1acThb

11 €CTEeCTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAaKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢c

yeJoBeKa

12 BemecTBa 1 xuMuueckue 15 | bu6nuoreka [IOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no paszneny 20

Pasjen 2. BaxkHeiime npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB
)1 Boznyx. Kucnopon. ITonstue 6 bubmuoreka [JOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsatue o kucinorax 2 | bubnmnorexka HOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 I bu6nuoreka [IOK

' OCHOBaHMSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIE KJIACChI 1 | 1 bubmuorexa [JOK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pazpnen 3. llepnonnueckuii 3axkoH u llepuoguyeckas cucrema xumndeckux 3j1eMeHToB /. . MenaesneeBa. CTpoeHue aToMoB.
Xumuueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU




3.1

3.2

[Tepuonuueckuii 3aKOH U
IIepnonnueckas cucrema
XUMHUYECKUX dieMeHToR /1. M.
MenneneeBa. CTpoeHue aroma
XUMHYECKas CBA3b.
OKucauTenbHO-
BOCCTAHOBUTEIBHBIE PEAKIIUN

Hroro no pasneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢c

bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakruyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nea 1. BemecTBo U XuMH4YecKkHe peakiun
11 [ToBTOpeHwue U yriayoieHne 3HaHu| 5 | bubnuoreka [IOK
' OCHOBHBIX pa3/JeoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubmmoreka [JOK
' peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHIECKAS JUCCOLHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro o pazneny 17
Pa3nes 2. HemeTa/ibl M X coeIMHEHUS
)1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 | bubmuoteka [IOK
' anemeHToB VIIA-rpynmsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHYECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYTHEL Lep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubmmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
24 aneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [IOK
' . PYTIEL poA https:/m.edsoo.ru/7f41a636
KPEMHUI U UX COEANHEHUS
Hroro no paszneny 25




Paznen 3. MeTaJIBI M BX COETUHEHUS

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxxueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 20
Pasnen 4. Xumus u okpyxaiomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubmmorexa LOK
' m P https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
PesepBHOE BpeMms 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka KonTpoabu IIpakTHyeckue
n/n Bcero H3YYeHH s o0pa3oBaTte/ibHbIE
ble padoThbI padoThI
pecypcbl
IIpenmer xumuu. Posb xumuu B
1 JKU3HM YejioBeka. Tema u 1 2.09-6.09 bubamorexa [OK
’ T https://m.edsoo.ru/ff0d210c
BEIleCTBa
[TonsiTue 0 MeTogax NO3HAHUS B bubanoreka [JOK
2 1 2.09-6.09 R
XUMUHA https://m.edsoo.ru/ff0d227e
[TpakTuueckas padorta Ne 1
3 «[IpaBuna paboTsl B 1ab0paTopuu | 9.09-13.09 bubmuoreka [IOK
U Ipu€MBI 0OpalleHus ¢ D https://m.edsoo.ru/ff0d23dc
1ab0paTOPHBIM 000PYTOBAHUEM)
YucThle BEIIECTBA U CMECH. bubnmnoreka [JOK
4 . 1 9.09-13.09 »
CniocoOsI pa3aenenus cMmecei https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2 16.09-20.09
5 «Paznenenue cmeceii (Ha mpumepe 1 brbmmorexa [IOK
a ! (Ha npuMep https://m.edsoo.ru/ff0d28c8
OYUCTKHU TOBAPEHHOU COJIM)»
6 ATOMAL 1 MONEKVIILI 1 16.09-20.09 bubnuotexa [JOK
4 https://m.edsoo.ru/ff0d2a6c
XUMHUYECKUE ATIEMEHTHI. 3HAKU 23.09-27.09
7 (CUMBOJIBI) XUMHUYECKUX 1 brbmorexa OK
https://m.edsoo.ru/ff0d2be8
AJIEMEHTOB
23.09-27.09 bubnuotexa [JOK
8 [IpocThie U CIOXKHBIE BENIECTBA 1

https://m.edsoo.ru/ff0d2a6¢c




CUCTeMaTHU3anus 3HaHUN

9 ATOMHO-MONCKVILIDHOE VI 30.09-4.10 bu6nmoreka [IOK
YIApHOE y1 https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa 30.09-4.10
10 BeIIeCTB. XUMUYECKasi (opMyIia. bubnmnoreka HOK
BajeHTHOCTE aTOMOB XUMHYECKHUX https://m.edsoo.ru/ff0d2eae
2JIEMEHTOB
OTHOCHUTENbHAS aTOMHAas Macca. 7.10-11.10
11 OTHOCHUTENbHAS MOJIEKYJIIPHAS bubmmorexa LOK
yJAp https://m.edsoo.ru/ff0d323c
Macca
2 MaccoBas 1o XuMAU4eCKOTro 7.10-11.10 bubnunoreka LIOK
3JIEMEHTAa B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuecTBo BemiecTBa. MoJib. 14.10-18.10 bubnuorexa [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230
14 duznyecknue 1 XUMHYECKHe 14.10-18.10 bubnuoreka [{OK
SABJEHUS. XUMHAYECKasl peaKkust https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U ycinoBHs MPOTEKAHUS 21.10-25.10 bubmmnoreka HOK
XUMHYECKUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHUsI MaCChl 21.10-25.10 bubmuorexa [IOK
BEILIECTB. XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus KoandecTBa, MacChl 4.11-8.11
17 BEIIECTBA 10 YPaBHECHUAM bubnnorexa [IOK
m yp . https://m.edsoo.ru/ff0d5708
XUMUYECKUX PEaKIuid
Knaccudukanus XuMruaeckux 4.11-8.11
18 eaKuui (CoeAMHEHUS brbmmorexa [IOK
peaKtt 4 ’ https://m.edsoo.ru/ff0d3f34
pasoKeHUs, 3aMeleHusI, 0OMEHa)
M. B. JIOMOHOCOB — y4€HBIi- 11.11-15.11
but6mmoreka [IOK
19 sHruknoneauct. O0obIeHne 1

https://m.edsoo.ru/ff0d40c4




Kontponbnas padora Nel o teme 11.11-15.11
20 «BellecTBa 1 XUMUYECKHE bubmmorexa [IOK
o https://m.edsoo.ru/ff0d4290
peaKImy
Bo3ayx — cMmech razon. CoctaB 18.11-22.11
21 Bo3ayxa. Kucimopong — anemeHT u bubmmotera [IOK
Ay e https://m.edsoo.ru/ff0d448e
npoctoe BeuiectBo. O30H
DuU3NYECKUE U XUMUYECKHUE 18.11-22.11
” CBOICTBa KHCIIOpOa (peaKiuu bubmmoreka [JOK
okucieHus, ropenue). [lonsarue 06 https://m.edsoo.ru/ff0d4614
OKCHIaX
Crioco0sbI MOTy4eHHS KHCIIOPO/Ia B
nabopaTopuu u bubmmoreka [JOK
23 PaToP 25.11-29.11 nomioreka I
NPOMBIIUIEHHOCTH. [IprumMeHeHue https://m.edsoo.ru/ff0d497a
KHCIIOpOJa
TemoBoit 3¢ pexT xumuueckon
peaKkIuu, MOHSTHE O Eubs 10K
nonImoTexa
24 -
TEPMOXHMITICCIOM YparHEHHH, 25112910 s //m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHYECKUX
peaKIusax
TormumBo (HedTh, yroiabs U METaH). 2.12-6.12
25 3arpsi3HEHUE BO3TyXa, CITIOCOOBI brbmorexa OK
p Ayxd, https://m.edsoo.ru/ff0d4c4a
€ro MnpeAoTBpPALEHUS
[TpaxTrueckast padorta Ne 3 o 2.12-6.12
26 teme «Ilonydyenue u cobupanue bubmuotexa [IOK
KHCJIOPOJa, U3YUYEHUE Er0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
Bonoponx — simemMeHT u pocToe 9.12-13.12
HOpoa P bubmuorexa [{OK
27 BenlecTBo. Haxoxnenue B

pUpOIe

https://m.edsoo.ru/ff0d4dd0




duzndeckre U XUMHUYECKIE

9.12-13.12

28 cBoiicTBa Bojopoaa. [Ipumenenue bubmmorexa [TOK
https://m.edsoo.ru/ff0d4dd0
BOJZIOpO/A
bu6nmoreka [IOK
2 Homsite 0 KHETIOTAX 1 CONX 16.12-20.12 i ps://m.edsoo.ru/f0ds0d2
30 CriocoObI 1oTy4eHust BOAOPO/Ia B 16.12.20.12 bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckast padora Ne 4 o 23.12-27.12
31 teme «llonydyenue u cobupanue bubmorexa LIOK
N https://m.edsoo.ru/ff0d4{42
BOJIOPOJIa, U3YUEHHE €r0 CBOICTBY
1 MonsipHblii 006EM Ta30B. 3aKOH 23.12-27.12 Bu6mmotreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruncienus o0béMa, KOJIHYECTBA 13.01-17.01
1 BEII[ECTBA ra3a M0 €ro U3BECTHOMY bubnmnorexa [JOK
KOJMYECTBY BELIECTBA UIIN https://m.edsoo.ru/ff0d55a0
00BEMY
Boruncnenus 006EMOB ra3oB 1Mo 13.01-17.01
34 YPaBHEHHIO pEaKLIUU Ha OCHOBE bubmuoreka [IOK
3aKOHa OOBEMHBIX OTHOIICHHI https://m.edsoo.ru/ff0d5708
razoB
35 PuU3nYECKnEe U XUMUYECKHE 20.01-24.01 bu6muoreka [JOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [lonsTie 06 20.01-24.01 bu6muoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopna xak pacTBopuTENS. 27.01-31.01
37 Hacrimensbie 1 HeHAChIIEHHbBIE bubnunorexa LIOK

pactBopbl. MaccoBas 101
BEIIIECTBA B pacCTBOPE

https://m.edsoo.ru/ff0d5b40




[TpakTrueckas padora Ne 5 mo 27.01-31.01

33 teme «IIpuroroiieHrE pacCTBOPOB bubnmnoreka HOK
C onpeAeNIEHHON MacCOBOM A0JIeH https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOIO BEILIECTBA»

39 KoHntpoinbnas padora No2 o teme 3.02-7.02 bubmuorexa [JOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342

40 OKkcHbl: cOCTaB, KiIacCU(UKAIINS, 3.02-7.02 bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue n xummudeckue Bu6 OK

41 CBOMCTBA KHCIIOTHBIX, OCHOBHEIX B 10.02-14.02 nosmorexa 11

https://m.edsoo.ru/ff0d664e

aM(pOTEPHBIX OKCHJIOB
OcHOBaHUSI: COCTaB, bu6nmorexa LIOK

42 10.02-14.02 R
KJIacCH(UKAIMsl, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
ITony4yenue u XuMHU4eCKUe bubmmnoreka HOK

43 -
CBOMCTBAa OCHOBAHUH 17.02-21.02 https://m.edsoo.ru/ff0d67ca
Kucnoter: cocras, Bbubmunorexa IJOK

44 17.02-21.02 1
KJaccuukaims, HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TosryueHne u xumMnyeckue 24.02-28.02 bubmuoteka [IOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffO0dfee2
Comu (cpeHue): HOMEHKIIATypa, 24.02-28.02

46 cnocoébllj o )CHI/IH XI/IMHqZEKHe brbmorexa [OK

¢ YHCHHA, https://m.eds0o.ru/00ad9474

CBOMCTBa
[TpakTiueckast paborta Ne 6. 3.03-7.03

47 Pemenne skcnepuMeHTaIBHBIX bu6muoreka [JOK

3aaa4d 110 TEMC «OCHOBHBIE KJIaCChI
HCOPTaHUYCCKUX COCIUHEHUI

https://m.edsoo.ru/00ad9b7c




I'eneTnueckas cBI3b MEXKOY

3.03-7.03

48 KJIacCaMH HEOPraHUYECKUX bubnmnorexa HOK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHUN
49 O000111eHNE U CUCTEMATU3ALMS 10.03-14.03 bubnunorexa LIOK
3HAaHUH https://m.edsoo.ru/00ad9cb2
KonTtponsnas padora Ne3 o reme 10.03-14.03
50 "OCHOBHBIE KJIACCHI buGnuorexa [IOK
on https://m.edsoo.ru/00ad9ela
HEOPraHWYECKUX COCAMHCHUI
[TepBbIe MOMBITKA KIIACCH(PUKAITUN
51 XUMHUYECKHX dJIEMEHTOB. IloHsTHE 17.03-21.03 bubmmorexa [TOK
’ e https://m.edsoo.ru/00ad9ffa
0 TPYIIAax CXOJHBIX 3JIEMEHTOB
[Tepunonnueckuii 3aKOH U
Ilepnomuueckas cucreMa Bubmmoreka LIOK
52 p 17.03-21.03 R
XUMH4YECKHX 3ieMeHToB /l. 1. https://m.edsoo.ru/00ada52c
Menneneena
bu6nunorexa LIOK
II -
>3 CPHOLBL, TPYIITIBL, TOATPYIIIBL 31.03-4.04 https://m.edsoo.ru/00ada52c
Ctpoenune atoMoB. CocTaB Bbubnuoreka IIOK
54 P 31.03-4.04 1
aTOMHBIX siaep. M3oTomnbl https://m.edsoo.ru/00ada342
CTpoeHue AIIeKTPOHHBIX 000I0YEK
aTOMOB 3JIEMEHTOB bubnnorexa IHIOK
55 y 7.04-11.04 1
IIepuonnueckont cucremsr /. U. https://m.edsoo.ru/00adabbc
Mennenecena
XapakTepucTuKa XUMHIECKOTO
AJIEMEHTA II0 €ro IIOJ0KECHHUIO B bubnnorexa IHIOK
56 7.04-11.04 1

ITepuonnueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/00ada824




3nauenue [leprnoandeckoro
3aKOHAa JJI Pa3BUTHUS HAYKH U

bu6nmmoreka [IOK

57 .
npaktuku. [[. 1. MenaeneeB — 14.04-18.04 https://m.edsoo.ru/00ada96e
Y4EHBIN, IEAAror U IPaskIaHuH
DIIEKTPOOTPULIATEITLHOCTh aTOMOB

e emMe /

53 XUMUY CK\IJ/IX 3JIEMEHTOB 14.04-18.04 bubmuorexa [IOK
Bceepocculickas npoBepoyHast https://m.edsoo.ru/00adaab8
pabora

bubnuoreka [IOK

59 HonHas xuMuecKas cesp 21.04-25.04 https://m.edsoo.ru/00adac34
KoBanenTtHas nossipHas bubnnorexa [JOK

60 i,

XUMHYECKas CBA3b 21.04-25.04 https://m.edsoo.ru/00adaab8
K b K

61 OBAJICHTHAS HETOJIApHAs 18.04.2.05 nomoteka 11O

XUMHUYECKAs CBA3b https://m.edsoo.ru/00adaab9
bu6mmoteka IIOK
2 .

6 Crenexs okHCieHuA 28.04-2.05 https://m.edsoo.ru/00adae28
OKHCITUTENTBHO- bu6mmoteka IIOK

63 5.05-8.05 1
BOCCTaHOBUTEJIbHBIE pEAKLIUU https://m.edsoo.ru/00adb076

bubnunorexa LIOK

64 0] -

KHCITITTCIIT 1 BOCCTAHOBHTCH 3:05-8.05 https://m.eds00.ru/00adb076
KonTponbnas padota Ne4 o teme En6 10K
nOIMoTEKa

65 C . X -

(- TPOCHHE ATOMA. AHMIIECkad 12.05-1605 | i oc/m.edsoo.ru/00adbas6
CBSI3bY
PesepBHbIil ypok. O6001ICHUE 1 b K

66 P yp ilI 12.05-16.05 nonmoreka 1{O
cucTeMaTu3als 3HaHu! https://m.edsoo.ru/00adb33c
PesepBHbIil ypok. O600IIEHNE 1 bubnuotexa [JOK

67 PBHEBIE YD " 19.05-23.05 nomoteta 11

CUCTEMaTHU3alus 3HaAaHUN

https://m.edsoo.ru/00ad9cb2




PesepBHbIil ypok. O0001ICHNE U bubnmnoreka HOK
08 crucTemMaTu3auus 3HaHUI ! 19.05-23.05 https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I10 68 4 4

I[TPOTPAMME



9 KUIIACC

KosmuecTBo yacos DJIEKTPOHHbBIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbie IIpaktuyeck
n/n Bcero U3YYeHUs o0pa3oBaTte/ibHbIE
padoThI ue padoThbl
pecypchl

[Iepnoanueckuit 3aKoH.

| [lepuoauueckast cucrema | 5 09-6.00 Bbu6mmotreka [JOK
XHUMUYECKHX dJ1eMeHToB 1. 1. e https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMUYECKHUX AJIIEMEHTOB 1 2.09-6.09 bubamorexa [OK

. e https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB
Knaccugukaius 1 HoMeHKIaTypa bubmuoreka [IOK

3 1 9.09-13.09
HEOPraHUYECKUX BEIECTB https://m.edsoo.ru/00adb7e2
Buapl xuMuueckoil CBA3U U TUIIBI bubmnorexa [IOK

4 N 1 9.09-13.09 1
KPUCTAIUIMYECKUX PEILIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas padora Nel no Teme 16.09-20.09

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI | |
OCHOBHBIX pa3feyioB Kypca 8
KJlacca»

6 Knaccudukanus XuMHUecKUx 1 16.09-20.09 bubmuorexa [IOK
peaKuuii Mo pa3IMYHbIM IMPU3HAKAM https://m.edsoo.ru/00adbcb0
[lonsTHE O CKOPOCTH XUMHUYECKON 23.09-27.09

7 eakuuu. [IoHsTHE O TOMOTEHHBIX U 1 bubmmorexa LIOK
PEAKIHH. https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX

g [ToHsATHE 0 XHUMHYECKOM 1 23.09-27.09 bubnuoreka [JOK

paBHOBecHH. PAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28c




Ha CKOpPOCTb XHUMHYCCKOHN p€aKknuu
" IMOJIOKCHUEC XUMHYCCKOI'O

nuccoruanya. XuMHu4YecKue
pEaKUHUH B paCTBOpax»

paBHOBeCHs
9 OKHCIUTEIIEHO-BOCCTAHOBUTEIIHHBIC 30.09-4.10 bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust IEKTPOTUTHYSCKOMN 30.09-4.10
10 I{Hcfounaunu.pCHnLHme u cina0bie bubmorexa HOK
https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHnble ypaBHEHUS peaKIuid 7.10-11.10 bubmorexa [IOK
https://m.edsoo.ru/00add448
XUMHUYECKHEe CBOMCTBA KUCTIOT U 7.10-11.10
2 OCHOBaHUH B CBETE MPEACTABICHUI bubmmoreka [JOK
00 2JICKTPOJIUTUYECKON https://m.edsoo.ru/00add5d8
JIMCCOLMAIAN
XuMHU4YecKnue CBOMCTBA COJICH B 14.10-18.10
13 CBETE MpeACTaBICHUM 00 bubnuorexa [IOK
. https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 [TonsiTHE O THIPOIH3E CONCH 14.10-18.10 bubmorexa HOK
https://m.edsoo.ru/00add9d4
s O00011eHNEe U CUCTEMATU3ALMS 21.10-25.10 bubnunorexa LIOK
3HAHWI https://m.edsoo.ru/00addd12
IIpakTrueckas padora Ne 1. 21.10-25.10
16 «IE)CI_HCHI/IC 3KC1'[pepI/IMeHTaJ'ILHLIX bubmmorexa [IOK
https://m.edsoo.ru/00addbfa
3a7a4»
KonTtponbHast padora Ne2 o reme 4.11-8.11
17 «OIIEKTpoIUTHYECKAs bubmuoreka [JOK

https://m.edsoo.ru/00addecO




OO0m1as xapaKTepucTHKa rajJoreHoOB. 4.11-8.11
18 XUMUYECKUE CBOWCTBA HA IPUMEPE bubmmorexa [TOK
prMep https://m.edsoo.ru/00addfe2
xJjopa
XnopoBogopoa. CossiHast KUCIIOTa, 11.11-15.11
19 XUMHYECKHE CBOMCTBA, MOJyYEHHUE bubmorexa HOK
’ i ’ https://m.edsoo.ru/00ade 104
pUMEHEHUE
[IpakTrueckas padora Ne 2 o reme 11.11-15.11
20 «lTonyueHue COMAHON KUCTOTHI bubmmorexa [IOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOUCTBY»
Brruucnenus no ypaBHeHUAM 18.11-22.11
21 XAMHYECKUX PEaKUUi, €CIIU OAUH bubmmorexa [IOK
PEaKIHHL, A https://m.edsoo.ru/00ade488
W3 peareHTOB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa 3JIEMEHTOB 18.11-22.11 bubnuoreka [{OK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.
Haxoxnenue cepol u e€ bubnmnorexa [JOK
23 e oep 25.11-29.11 H
COEINHEHUH B IPUPOLE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBoaopoi, CTpOEHHUE,
24 @Hznqefmlzei XI/III:/II/I‘-IGCKI/IG 25.11-29.11 bubamorexa LOK
. e https://m.edsoo.ru/00ade802
CBOMCTBa
Oxkcunpl cepol. CepHas KUCIIOTA, 2.12-6.12
25 buznyecKkue 1 XUMHUYECKHEe Bubnmorexa [IOK
. https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHUE
XHUMHUYECKUE PEAKIINH, JIEKAIUE B 2.12-6.12
26 OCHOBE MPOMBIIIIEHHOTO CIToco0a bubnmoreka [JOK

MOJIyYEHUS CEPHOI KUCIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adec8a




OKpY>KaroIen cpenbl
COCIMHEHUSIMU CEPbI

Brruncnenue MaccoBor 10U

9.12-13.12

bubnunoreka LIOK

27
BBIXO0J1a IPOAYKTA PEAKLUU https://m.edsoo.ru/00adec8a
OO01mast XxapakTepuCTHKA SJIEMCHTOB 9.12-13.12
VA-rpynmsl. A30T,

28 act po}::ll aHEHHUE B MPUPOJIC bubmorexa HOK
pactpoctp PHpOAe, https://m.edsoo.ru/00adeeab
bu3MYecKue 1 XUMHUIECCKHE
CBOICTBA
AMMuak, ero pu3nIecKue u Eu 10K

nonamoTexa

29 i -

XUMHUYECKHE CBONCTBA, TOTYICHHE 16.12-20.12 https://m.edsoo.ru/00adf004
U IpUMEHEHHUE
[TpakTuueckas padora Ne 3 o reme Bu6 110K
noInoTEKa
11 -

30 « OﬂyqveHHe ammMuaga, usyaerne 16.12-20.12 https://m.edsoo.ru/00adf180
€ro CBOMCTBY

31 A3oTHas KUCIOTa, e€ pusnueckue u 23.12-27.12 bubmuoreka [IOK
XUMHUYECKHE CBOVMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH 23.12-27.12
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

32 00peHuid. XUMHYECKOe bubmorexa HOK
yAo0p ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLEel CpeIbl
COEIMHEHUSIMU a30Ta
®ochop. Oxcun pochopa (V) u 13.01-17.01

33 (boc:ll))o pHa}I ann((i))Ta q)(I)I/II)3I/I(‘-Ie3:KI/Ie u Bubnmorexa [IOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYEHUE
34 Ucnons3oBanue pocdaros B 13.01-17.01 bubnmoreka [JOK

Kau€CTBC MHUHCPAJIBHBIX

https://m.edsoo.ru/00adfc20




ynoOpeHuii. 3arpsi3HeHHE
IPUPOIHON cpeabl hocharamu

Yrnepon, pacnpocTpaHEeHUE B

20.01-24.01

35 npupojie, Gpu3zndecKue u bubmmorexa [IOK
. https://m.edsoo.ru/00adfd9c
XHUMHYECKHE CBOMCTBA
Oxkcupel yriaepojaa, ux pusudeckue 20.01-24.01
1 XUMHUYECKHUE CBOMCTBA.
36 DKkonoruyeckue npooIemsl, bubmmorexa [IOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCUJIOM yTJIepo/ia
(IV)
37 VYronpHas KUCIIOTa U €€ COTH 27.01-31.01 bubmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTiueckast pabota Ne 4 o Teme 27.01-31.01
33 "ITosrydeHune yrieKucioro rasa. bubmmnoreka HOK
KauecTBennas peakuus Ha https://m.edsoo.ru/00ae027¢e
KapOoHaT-HOH"
[TepBoHavanbHBIC TOHATHS 00 3.02-7.02
39 OpPraHMYECKUX BEILIECTBAX KAK O bubmmorera [OK
https://m.edsoo.ru/00ae054e
COEIMHEHUSIX YIiiepoaa
40 KpemHunii u ero coeuHeHus 3.02-7.02 bubmorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTrueckast paborta Ne 5.
A1 Pemenne BKCHepI/IMeHT?J'IBHBIX 10.02-14.02 bu6muoreka [JOK
3a7a4 1o TeMe «BakHelmnine https://m.edsoo.ru/00ac0bf2
HEMETaJUIbl U UX COSTUHEHUS»
Kontponbnas padota Ne3 o teme
42 «BaxHeie HEMETaIIbl U UX 10.02-14.02 bubmorexa [IOK

COCOAUHECHU

https://m.edsoo.ru/00ae0e18




OO0m1as XxapakKTepucTUKa
XUMHAYECKUX IIIEMEHTOB —
MeTaJUIOB. MeTanndeckas CBA3b U

bu6nmmoreka [IOK

43 -
MeTaJUIMYecKasi KpUCTaUIMIecKast 17.02-21.02 https://m.edsoo.ru/00ae103e
pewmérka. PU3n4YecKue CBOMCTBA
METAJUIOB
XUMHYECKHE CBOMCTBA METAIJIOB. 56 1IOK
noInoTeKa
44 7 -
3HeKTpOXHI\queCKHH pAA 17.02-21.02 https://m.edsoo.ru/00ae1156
HANPSDKEHUH METaJIOB
O61mue crocoObl MOTyYeHUs 24.02-28.02
MmerauioB. Cruiasel. Beruncienus
45 0 VPAaBHEHUIM XUMHUYECKUX Bubmiorexa OK
yp . https://m.edsoo.ru/00ael 156
peakIuii, eclii OJMH U3 PeareHTOB
COJICPKUT TIPUMECH
46 [ToHsTHE O KOPPO3UU METAIIOB 24.02-28.02 bubnmorexa [IOK
PP https://m.edsoo.ru/00ae1278
3.03-7.03 bubnuoreka [{OK
47
[Henounsie merae! https://m.edsoo.ru/00ae14b2
43 OKcubl ¥ THIPOKCUIBI HATPUS U 3.03-7.03 bubmuoreka [IOK
Kainusa https://m.edsoo.ru/00ae14b2
49 [[{enouHO3eMeNbHBIE METAILIBI — 10.03-14.03 bubnmoreka [JOK
KaJBIIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueiime coefTUHEHNS KBS 10.03-14.03 bubnmorexa LOK
2 1t https://m.edsoo.ru/00ael5e8
O000IIIeHNE U CUCTEMATU3ALIHS
51 o t 17.03-21.03
3HAHUI
JKécTkocTh BOABI M CLIOCOOEI €€ bubmunoreka IIOK
52 17.03-21.03 1

yCTpaHEeHHs

https://m.edsoo.ru/00ae1886




[TpakTuueckas padota Ne 6 o Teme

bu6nmmoreka [IOK
K . )
53 eCTKOCTb”BOI[BI A METOJLI €€ 31.03-4.04 https-/m.edsoo.ru/00ael ac8
yCTpaHEHHUS
bu6nmoreka [IOK
54 A i -
HOMUTHIH 31.03-4.04 https://m.edsoo.ru/00aelc64
AMdoTepHBIE CBOMCTBA OKCUIA U Bubmmnorexa [IOK
55 Porep 7.04-11.04 1
TUAPOKCHUA https://m.edsoo.ru/00aelc64
bubnunoreka LIOK
56 XK -
cleso 7.04-11.04 https://m.edsoo.ru/00ae1d86
Oxcuanl, THAPOKCHUABI i COJIH bubnunoreka LIOK
57 AibL, THAPOKCHA 14.04-18.04 1
xenesa (I1) u sxenesa (I1I) https://m.edsoo.ru/00ae35e6
O00011IeHNE U CUCTEMATHU3AIUS
58 " t 14.04-18.04
3HAHUHI
[TpakTuyeckas padora Ne 7.
Pemenune sxcriepuMeHTaAIbHBIX Bbubnuoreka IIOK
59 PHMEHTA 21.04-25.04 1
3a71a4 1o TeMe «Bakuelimnine https://m.edsoo.ru/00ae3de8
METAJUIBI U UX COCIUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHYECKHUX PEaKIIHii, €CIIA OJIUH
W3 PEAreHTOB JaH B N30BITKE WU Bubnuoreka IIOK
60 P A 21.04-25.04 1
COAEPKUT MpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM JOJIM BBIXOJIa TIPOTYKTa
peaxIuu
O000IIIeHNE U CUCTEMATHU3ALHS
61 ”f t 28.04-2.05
3HAHUKI
KonTtponbHast padora Ne4 o reme
62 «BaxueunIme MeETAJUIBI U UX 28.04-2.05

COCOAUHCHU




63 BemecTBa u matepuaisl B 1 5.05.8.05 bu6nmoreka [IOK
IOBCEIHEBHOU XKU3HU YeI0BEKa e https://m.edsoo.ru/00ae3f50
X €CKOE eHue bub6 OK

64 AMHYECKO v3arp>13H HU 1 5.05-8.05 nonuoreka LI
OKpYXKarollIer cpebl https://m.edsoo.ru/00ae4270
Ponp xumuu B peniennu bubnuoreka [JOK

1 -

65 IKOJIOTHUYECKUX MPOoOIeM 12.05-16.05 https://m.edsoo.ru/00ae4270
P 7| . 0000 bub6 OK

66 €3EepBHBIN YPOK 0 i].IeHPIe Hu 1 12.05-16.05 nonoteka L
CcHUCTEMaTHU3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
P 7| . 0000 bub OK

67 €3EepBHBIN YPOK 0 1].16HI/IC Hu 1 19.05-23.05 nonuoreka LI
cucTeMaTulalus 3HaHuU https://m.edsoo.ru/00adb33c
Peze i ypok. O000IIIeHE bub6 OK

68 PBHBII YPOK iH HHE U | 19.05.23.05 nonroreka 1
CHUCTEMaTHU3alus 3HaHUU https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




YUYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 9 knacce/ ['abpuensa O.C., Octpoymos U.I'., Cnaakxos C.A.
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

» Xumust: 8-if kiacc: 6a30BbIN ypPOBEHb: YUCOHHK; 5-€ U3MaHue, epepaboTanHoe,
8 ximacc/ I'abpuensa O.C., Octpoymon U.I'., Cnaakos C.A. AKIIMOHEpHOE

06HICCTBO «M31aTeabpCcTBO «HpOCBGHleHI/Ie»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
Eropos A.C. Xumus. [Tocobue-penetutop aiis noctynaromux. - Pocros v//1:

n3a-so "®enukc", 2020. - 768 c.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET
Hudoypok: https://infourok.ru/

Poccuiickas snekrpoHHas mkoia. https://www.resh.edu.ru/
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