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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepasbHOl paboueil mporpammbl
BOCIIMTAHUS U C YYETOM KOHIICTIITUH MPEToaBaHus yIeOHOTO MpeaMeTa « XuMHUs)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuu Oa€T TPEACTaBICHHE O LENAX, OOIeH CTpaTeruu
oOy4yeHusl, BOCIUTAHUS M Pa3BUTHSI OOYYAIOMIMXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE coJiepKaHue,
MpEelyCMaTPUBAECT PACHpEICICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAHUE IO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACISET KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJICpKaHMUS, PEKOMEHAYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpeaensieT BO3MOXHOCTH TMpeAMeTa I
peanuzanuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yabTaraMm oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs PEeAMETa U OCHOBHBIX
BHUJIOB Y4eOHO-ITIO3HABATEIILHOM JEATEIbHOCTH OOYYalolerocs II0 OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHWEe XHUMHH CIY>XHT OCHOBOW Il (OPMHUPOBAHHMS MHUPOBO33PEHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIMU BEHISCTB B IPHUPOJIE, O IMYTAX PEIICHUS TI00aTbHbIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyenne xumuu:

CIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dhopMUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00IeH 1 (DYHKIIMOHATIBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHUPOBAHHUE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCHOHATBHOMN JICATSILHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATaroM B OPMHPOBAHUU €CTECTBEHHO--HAYYHOU IPaMOTHOCTH O0YyYarOIMnXCs;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIAJl B 3KOJIOTUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYYEHMHM XMMUM OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHUsl  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare €
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM W HEKOTOPBIX OTHAEIBHBIX 3HAYUMBIX MOHSATUN
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUUA CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. OO0€ ATH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl 10 MPUHIMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKHUX MPEIACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YY€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /1. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMHUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpEeACTaBICHUM 00 AICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YPOBHSI K JIPyromy, BBITIONHS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4YaEeMBbIX BEIIECCTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS O XUMHAYECKON COCTABISAIOLICH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAyYHOMY 3HAHUIO U
METO/IaM MO3HAaHUs B Hayke. M3ydeHHEe XUMHU MPOUCXOJIUT C MPHUBICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYEOHBIX NpeAMEeTOB: «OKpyXKalomuil MUp,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEeSITETbHOCTH YEJIOBEKA M KaK OJHOTO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX TOJIOKCHUH,
JIOCTYITHBIX 00OOIICHU MHMPOBO33PEHUYECKOTO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyYEHUU BELIECTB U
XUMHUYECKUX PeaKluii, B (OPMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HaYeHHUE MPUOOPENTU TaKUE 1T, KaK:

— (¢GOopMHpOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHSITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YeCKoe TMpUOOIIeHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAayYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0yJarOIIUMHUCS
OIbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBSCHATH W OLECHUBATh SBJICHUS
OKpY’KaIOIIero MHUpa, WCIOJB3Yysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYCHUH
XUMHH, TPUMEHATh WX TPH pEHIeHHH TpoOiieM B TOBCEIHEBHON >XM3HU U
TPYAOBOU JIESATEIBHOCTH;

— (QopmupoBanue y o0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XUMHYECKHX 3HAaHUW IS BBIPAOOTKH IKOJIOTUYECKU
1eJIecCO00pa3HOro TMOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO M
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JaJIbHEHUIIETO
oOy4eHus.

BocnurarenpHplii  nmoTeHUMan ypoka(BUAbL U (POPMBI  JIEATEIBHOCTH)
peayin3yeTcsi uepe3 JIMYHOCTHBIE Pe3yJbTaThl OCBOCHUS IMPOrPaMMbI 10 XUMHUHU
OCHOBHOTO oO1ero oOpa3oBaHMUs.
OO1mee 4ncIoO 4acoB, OTBEACHHBIX I M3yYEHUS XMMUU HA YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIO).



COJAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUU B KM3HHU YEIOBEKAa. XUMUS B CHCTEME HaYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE dJIEeMEHTbl. (CHMBOJBI XUMHYECKHUX
aneMeHTOB. [IpocThie U COXKHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA CcocTaBa BewlecTB. (OTHOCHUTENbHAsT aTOMHas Macca.
OTHOcuUTENbHAs MOJIEKYJIsIpHasi Macca. MaccoBasi 40JiE XUMUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
MacCchbl W 4YHCJIa CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYEeCKUEe U XUMHUUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTopHBIM 00OpPYAOBaHUEM, U3YUCHHE U OMUCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIIOACHUE
¢usnueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYHU, MPOKAIMBAHUE
METHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIOTOMN) SBJICHU, HAOII0IeHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XUMUUYECKUX peakiuil (pa3jokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (I1) mpu HarpeBaHuM, B3aMMOCHCTBHE kejie3a ¢ pacTBopoM cosm meau (11),
U3Y4YeHUE CIOCOOOB PA3JCICHHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBaHUE, AUCTWLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXpaHEHUsi MacChl, CO3JaHUE MOJENEH MOJIEKYI
(IIapoCTEepKHEBBIX ).

BaxHelline npeacTraBuTe 4 HCOPraHUYECKHUX BelIeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoxnenue kucimopoia B mTpupoae, (U3HMUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [lpumenenune kucimopoaa. CrnocoObl



MOJIYYCHHUST KHUCIopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — autoTportHas MoAUGUKAIIS KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuuu. TOIIMBO: yrojb U METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOTO 3(pdekTta, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u conu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma kak pactBoputesib. PacTBOpEI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOPHI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBasi 10J1s BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpOZIE€ U B KU3HU 4esioBeka. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus nHeopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lomydyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. dusudeckue u
XAMHUYECKUE CBOWCTBAa KHUCIOT. Psan axktuBHoctm meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyuenue cosen.

['eHeTnyeckas CBSI3b MEXIY KJIaCCaMU HEOPTAHUYECKUX COECTUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEIECICHUE CONECPKaHUS KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOII0ICHUE
B3aUMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HMKHOBEHUS W
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpo/a (TOpeHHE), B3aMMOCHCTBHE Bojopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOJIO/ICHHE O0pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEHW PACTBOPECHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBHIO, IPUTOTOBIICHUE pPACTBOPOB C OMNPEIEIEHHON
MacCOBOM J0Jield pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJLJIAMU
(HatpueM ©  KajubllueM) (BO3MOXKHO HCIMOJIb30BAHUE BHJIEOMATEPUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHOW KHCIIOTHI,
KHCJIOT C MeTajulaMHy, peakUWil HEUTpalh3aluH, IOJTYYEHHE HEpPaCTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 33/lad Mo TeMme «BakHeilne KiIacchl HEOPraHUYECKUX
COEIMHECHUI.

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble MOMBITKK KIAaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3ytoT aM()OTEpPHBIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnommueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. DOuznyueckuil CMBICH MOPSAIKOBOTO HOMEpPA, HOMEpPOB NEpUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnbl. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYEK aTOMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. WM. MenneneeBa. XapakTepuCTUKA XUMHUYECKOIO
3JIEMEHTA T10 ero noyoxeHuro B [lepuoanueckoit cucreme 1. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajuyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKHUX CBOMCTB MO IrpyImaM U epuoaam.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajieHTHass (TOJisipHAss W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAA CBS3b.

Crenenb  okuciieHUs.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Iporecchbl OKMCIIEHUs U BOCCTaHOBIEHUS. OKUCINUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4eHHEe OOpasloB BENIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBUE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAMHEHUS).

Mesicnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS 4Y€pe3 MKCIOJIb30BAaHHE KaK OOIMUX €eCTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHSITHUH, SBIAIONIUXCS CUCTEMHBIMU JUISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO11e ecTeCTBeHHO--HAy4YHbIE TOHSTHS: HAyYHbIN (akT, TUNoTe3a, TeopHus,
3aKOH, aHalW3, CHHTE3, Kilaccudukamus, TMePUOIUIHOCTh, HAOIIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHEThI, 3BE3/1bl, COJHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalus, KaIbLUA U HX
COCMHCHUN B COOTBETCTBUU C TIOJOXXEHHEM 3JIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BBl XUMHUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUUYECKOU CBS3H.

Knaccuduxanyss 1 HOMEHKJIaTypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanysa XuMA4ecKUX peakiuii Mo pa3audHbIM MPU3HAKaM (IO YHUCITY
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TeraoBomy 3ddexty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO 0OpPaTUMOCTH, MO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsatne o xumuyeckoM paBHoBecuu. DakTOPBHI,
BIIMAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIN  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBLHOM peaKIuu. CocraBiieHue YpaBHEHHUI



OKHCJIUTEIbHO--BOCCTAHOBUTENbHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
3JIEKTPOHHOTO OanaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XUMHU4eckoil cBsizu. CteneHs auccouuanuu. CUIIbHbBIE U Cl1a0bIe 3JIEKTPOJIUTHI.

Peakiun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM U coJell B CBeTe TMpPEACTaBICHUN 00 AIEKTPOIUTHUYECKOU
nuccounanuu. KauectBeHHbIE peakin Ha HOHBL. [IOHSITHE O THAPOSIN3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILNIMYECKUX PEHIETOK HEOPraHUYECKHUX
BCII[ECTB — METAIOB W HeMeTaUIoB (Tpadura M anmasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AWCCOLMALMU KHUCIOT, IIEJIOYEed W  COJIeU
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIIEJIEHUE Ta3a, oOpa30BaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33]1a4.

Hemerajuibl 1 UX COeAMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue M (Ppuznueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3auMOJIEHiCTBHE C METaUIaMU, HEMEeTajulaMH, Ieso4amu). XJIIOpPOBOIOPO/I.
CosisiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BaXHEWIHMe XJIOpUIbl U HX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XuMU4eckue cBoiicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUYECKUE CBOMCTBA. OKCUIBI CEepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W cChenupuieckrue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHoco0a TMOMy4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcIOThl. COMM CEpHON KUCIIOThI, KAUECTBEHHAs PEAKLIHs Ha



cyiabdaT-uoH. Haxoxaenue cepbl U €€ COCOUHEHHH B MpHUPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COEIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIU,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILLCHUS.

OOmas xapakrepucTuka 3j1eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTPAHEHHUE B MPUPOJIE,
duznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
duznyecKkre 1 XMMHUYECKHE CBOMCTBA, OMyueHUe U nmpuMeHenue. Coiau aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOMcTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  clenu(puyecKue).
Hcrnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COEIMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). Docdop,
ayoTpornHele Monupukanuu ¢docdopa, u3NUECKUE U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIHBIE
Moau(pUKalMKM, pPACIpPOCTpaHEHWE B MNPUPOJE, (U3MUECKHE U XUMHUYECKHUE
cBoicTBa. Ancopouus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
du3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
[OJlyY€HUE U MPUMEHEHHE. DKOJIOTMYECKUE MPOOJIEMBbl, CBS3aHHBIE C OKCUIOM
yraepoaa (1V), rumoresa riao6ambHOrO TMOTEIJICHUS KIWMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKUe U XUMHUYECKHUE CBOMCTBA,
noJlyueHue U npuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKK YIIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BEILECTBAX: )KHMpax, OeKax, yriieBogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHWYECKUX COEIMHEHUN.

KpemHuuii, ero ¢usnueckue M XUMHYECKHE CBOMCTBA, IMOJIY4YEHUE U
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupoze. OOmue mnpeacTtaBieHuss 00
okcunie kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BAaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxxHeilne cTpouTelbHble MaTepHalbl: KepamHKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnaembr 6€30macHOro0 MCIOIb30BaAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa3oB HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIUN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTPAKAMOIMNE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C O0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpasulamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAONIOICHUE TIpoliecca OOYTiIMBaHUs caxapa Ioj JAeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBJICHHOI CEepHOM KUCIOTHI, MPOBEICHNE KAUeCTBEHHON peaKIK Ha Cyibdar-
WOH W HAOJIOJIeHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJICHHE C (PU3HMUECKHUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PocdaT-uoOH U M3yUYCHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3AMMOJICVCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BHJIEOMATEPHUAIIOB), U3yUYCHHE Mozenein
KPUCTAUIMYECKUX pEIIETOK aiMa3a, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOras3a, MojyueHue, coOupaHue, paclo3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX pEeakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJIUMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE HSKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauIbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux TnonoxeHus B llepmogmyeckor cucrteMe xumudeckux daeMmeHTtoB . N.
MenpeneeBa u crpoeHusi arToMoB. CTpoeHue MeTauioB. MeTtammyeckas CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  PAX
HaMpsHKeHUN MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0mme
CIOCOOBI TIONTy4eHHUs] MeTauioB. [loHsATHE O KOPpPO3WM METAUIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTryH, JIOPATIOMHHUH,
OpoH3a) ¥ X MPUMEHEHHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucremMe XMMHUYECKHX
sanemeHntoB JI. M. MenaeneeBa, CTpOCHHME MX aTOMOB, HaXxOXJECHUE B MPUPOJE.
du3nyecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl 1



TUJIPOKCUABI HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIBI MarHMid M KalbLMH: IIOJIOXKECHHE B
[Tepuognueckont cucreMe xumuueckux aneMeHToB JI. 1. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoae. PU3NUeCKUe 1 XMMUUYECKUE CBOMCTBA MarHus
W Kanblus. BaxuHelmne coequHeHHs KalblUs (OKCHUI, TUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpgeneeBa, CTpoEHHE atoma, HaXOXAEHWE B mpupoae. Dusnmueckue u
XUMHUYECKHE CBOMCTBA alFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoeHHE aroma, HaxoxJacHuUE B mnpupone. Duszmyeckue u
XUMHYECKHE CBOMCTRBA kene3a. OKCUIbI, TUAPOKCUIBI M conn xkenesa (1) u xenesa
(1), ux cocraB, CBOMCTBA U MOJyUCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o00pa3llaMd METAJJIOB U CIUIABOB, WX (HU3UUYECKUMU
CBOMCTBaMH, H3y4Y€HHWE  pE3yJbTATOB KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJCOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3BMOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPHAIIOB), TMPHU3HAKOB  IMPOTEKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HATpus, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCTIEPUMEHTAIbHBIX 3a71a4 1o TeMe «Baxknenime
METAaJlJIbl U UX COCIMHCHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IOBCEAHEBHOW XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BaHUE BEILECTB M XMMHUYECKUX peakuuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYsKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3YYeHHMM XMUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO--HAyYHOTO ITUKIIA.

OO1ue ecTecTBEHHO-HAy4YHbIE MOHATUS: HAY4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NepUOAUYHOCTb, HAOIIOEHHE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIHI.

dusuka: Mmarepus, aTroM, O3JIEKTPOH, INPOTOH, HEHTPOH, HOH, HYKIHU],
U30TONBI, PaAMOAKTUBHOCTb, MOJIEKYNA, JJIEKTPUUYECKUI 3aps], NPOBOIAHUKH,
MOJYIPOBOJHUKY, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAITHYECKast
pemérka, CruiaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHHEPAIBHBIE
yIOOpEeHUs, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpaNIbl, TOPHBIE MOPOJBI,
I0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMH POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOIIeCTBE MpaBUJIaMU U HOpPMaMHU [OBEJEHUS U CHOCOOCTBYIOT Ipolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOY4YarOUIUXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJIECAWI0, NOHWMAaHUS 3HAYEHHUS XMMHUYECKOM HAYKH B JKHA3HHU
COBPEMEHHOT0 OOIIEeCTBa, CIOCOOHOCTH BIIAJIETh JOCTOBEpPHON HH(pOpMaIMeil o
[IEPEIOBBIX JTOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHHUS:

MPEJCTABJICHNUS] O COLUMAJIBHBIX HOpPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIICCTBEHHO
MOJIC3HOM,  Y4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJIAX
JEATEeIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOW COBMECTHOM JEATEIBbHOCTH TMpPU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/ITaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecce OTOW y4ueOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHHE W TOCTYIIKM CBOMX TOBAPHUILECH C TMO3ULUU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKU W COCTABIISIOLIUE
OCHOBY [IJI1 TIOHUMAaHMS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJYYEHHE HOBBIX 3HAHWUU I10
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhl, B TOM YHCIIC
HaBBIKOB CaMOCTOSITEIbHOM paboThl C Yy4eOHBIMH TEKCTaMH, CIPaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHWI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TNPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH M YPOBHSA OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUN U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aIKOTOs1, HAPKOTUKOB, KYpEHHUS),
HEOOXOJMMOCTH  COOJIIO/IEHUSI TpaBui OE30MAaCHOCTH TpU  OOpaleHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEATbHON KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHOro posa,
YBaXEHUE K TPyAYy W pE3yibTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIEeHON po(eCCUOHATBHON AEATEIbHOCTU U Pa3BUTHSI HEOOXOAUMBIX YMEHHH,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCHOHATIBHOU CpEIE;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU II€JIECOO0Pa3HOE OTHOIIEHHWE K MPUPOJIe KaK HCTOUYHUKY
YKU3HHM Ha 3eMJle, OCHOBE €€ CyIIECTBOBAaHMS, IOHUMAaHUE LIEHHOCTU 3JI0POBOr0 H
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJy4aeMble NMPU U3yUYEHUU XUMUH, NI
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, I OBBIIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYyJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX MpOOJeM M MyTell UX pEelIeHUsi MOCPEACTBOM METOAOB XHWMHH,
HKOJIOTMYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pE3yJNbTATOB BBIJIEISAIOT 3HAUMMbIC JIS
dbopMUpOBaHHS MHPOBO33PEHHUs OOIEHAy4YHble TOHATUA (3aKOH, Teopus,
NPUHLIKII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAay4YHOUW KapTUHE MUpPA, U YHUBEPCAJIbHbIE yueOHbIC AEHCTBUS (MIO3HABATENIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPBhIE 00ECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble JJornueckue aeiicTBUA:

YMEHHUSI HKCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUYECKHUE pacCyXAeHUs (MHAYKTHUBHBIC, JICTYKTHUBHbBIC, 10 aHAJIOTHN),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcCCe TMO3HAHMUS TOHATUS (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTa), XUMH4YecKas ¢GopMmysia M ypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBIBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, popMmyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO ONbITAa, UCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB M (JOPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYJISIpHAsl  JIUTEpaTypa XUMHYECKOIO COJIEPXkKAHUs, CIPABOYHbIC
nocoOus, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOIO TUIIA, TPHUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPO aKTUBHOTO HCIIOJIb30BaHUS PA3JIMUYHBIX TOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlieHUus HHPOPMAIUN U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
MCCJIEIOBATENLCKONU JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHKATHBHBIE YHHMBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XoA€ Juaiora M (WJId) JOUCKYCCHM) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI MIPEIJIOKEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh MPE3EHTALUIO
PE3yJIbTaTOB BBIMNOJHEHUS] XMMHUYECKOTO SKCIEpUMEHTa (71a00paTOpHOTO OMbITa,
1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEMIECTB, yUE€OHOTO MPOEKTA);

yMEHUsI Y4EeOHOrO COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHuss, OOMEH MHEHHMSIMH, «MO3TOBBIE IITYpPMbD», KOOPAUHALINSA
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEeIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbBHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM  QJITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUN 00 M3yyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe nmnpeaMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NEUCTBUN, crHenupuIecKue I TpeAMETHOW o0mactn «XUMHS», BUIBI
JEATeIbHOCTH MO  MOJYyYEHHI0 HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoniy oOydenus B 8 kiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToOM, MOJIEKyIa,
XUMHUUYECKUN JJIEMEHT, MPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTAa, OCHOBAHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJIOTEPMHUUECKHUE PEAKIINH, TETIIOBON A((EKT peakiumu,
AIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHasi OpOUTallb, PAJAUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHUOH, PAacCTBOpP, MaccoBas JI0Js BEIECTBA
(poreHTHAsI KOHILIEHTpAIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY IS COCTaBlieHHs (popmyn
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTb cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menzaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoguueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHUSI, 3aKOHA ABOTajIpo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMHMUYECKHUX JJIEMEHTOB: pa3judaTh TMOHATHUS «TJIaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie u
OOJNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTeMa XuMHYeckux diemeHToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeIeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMHUYECKHUE JJIEMEHTHI, HEOPTaHWYECKHUE BEICCTBRA,
XUMHUYECKUE Peakiuu (M0 YUCIY M COCTAaBY YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKIasi OMUCAHUE MMPUMEPaAMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIIHIA;

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

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICTUTEIBHON NEATECILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3aluIo, KilacCu(uKaiuio,
BBISIBJICHUE TMPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIsi U3y4Y€HUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peaJibHBINA U MBICIICHHBIN);

ClIeIOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIoMl U
7abopaTopHbIM  000pYJIOBaHHWEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECIEHHON MAacCOBOW J0JIEH PAaCTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHWIO PACTBOPOB MIEIOYEH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraiend, METUIOPAHXK U JIPYTHUE).

K xonIty oOydeHus B 9 kiacce npeIMEeTHBIC PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKMX TMOHSATHM: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIeKyJia, HWOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJI0)KHOE€ BENIECTBO, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIusl, XUMUYECKasi CBA3b, TEIJIOBOU AP HEeKT
peakinuu, MOJb, MOJISIpHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAs IUCCOLMALNS, PEAKIUU WOHHOIO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIEHHUE,
ATOTPOTHs, aM(POTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTaJuInuecKas), KpHUCTAJUIMYecKass pemérka, KOppo3us METalIoB,
CIUIaBbl, CKOPOCTb XHUMHWYECKOW pEeaKUuu, MPEAEeIbHO IOIMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJICHTHOCTh U CTENIEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IUYHOrO COCTaBa, MPUHAICKHOCTh BEIIECTB K
OTNpeNeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsAJ]l MOHA MO XUMHUYECKOU (hopMmylie, XapakTep Cpelabl B
BOJIHBIX PAaCTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUITMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH W XapaKTepU30BAThH
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHUYECKUX HIIEMEHTOB:
paznuyaTh MOHATHUS «TJaBHas noArpynna (A-rpymnma)» U «1modoyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOJABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XApAaKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHECHHI B
npeaenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYIIl ¢ YUETOM CTPOEHHUS UX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKUE BEIIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEII[ECTB, MO TEMIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME U CHEIUDUUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

COCTaBIIAITh YPABHEHUS BJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, TIOJIHBIE U COKPAILLEHHBIE YPABHEHUS PEAKLIUI HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3JTMYHBIX KIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENIBHYIO MOJEKYJISAPHYIO H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO »dJIeMeHTa 1o (opmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJAUTH PacUEThI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0aTh  MpaBWja  MOJB30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe TMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSAMHU 110 BBITTOJIHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIESCTB (aMMHUaKa U YTJIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonart-, ¢docdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIE OIEPAIlMU MBICIUTEIbHON JESATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosauuecTBo yacoB
Ne HaumeHoBaHuUe pa3iesioB H DJIeKTpOoHHbIE (HU(POBHIE)
KonTposabHubie IIpakTHyeckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pazgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
Xumus — BakHas 00J1acTh

11 ©CTECTBO3HAHUS U 5 0 2 bu6mmoteka [IOK

' MPAKTUYECKOU €SI TEITbHOCTH https://m.edso00.ru/7f41837c

YeJioBeKa

19 BemecTBa 1 xuMu4eckue 15 1 0 bu6nuorexa [IOK

' peakiuu https://m.eds00.ru/7f41837¢

Htoro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacrtaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Boznyx. Kucnopon. Ilonstue 5 0 0 bubmuoreka [JOK

' 00 okcHuaax https://m.eds00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 0 1 bubnmnorexka HOK

' ¥ COJISAX https://m.eds00.ru/7f41837¢
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK

' OCHOBAHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCcChl 1 1 1 bubmmorexa [JOK

' HEOPraHUYECKUX COECIUHEHUN https://m.edso00.ru/7f41837c

Hroro 1o pasneny 30

Pa3nen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHne aToMoOB.
XuMmnueckas cBsizb. OKMCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUUYECKUX 3jiemMeHToB 1. 1.
Mennene-eBa. CTpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENbHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c




9 KUIIACC

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3ieioB U TeM uudpoBbie
Ne ni/m P Konrpoabnsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEHME U yriyOJIeHHE 3HAHUH 5 1 0 bubnmnoreka HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubmmoreka [JOK
' peaxiui https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOPaAxX https://m.edso0.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHUYECKUX 4 0 1 bubmuoreka [IOK
' aneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX
2.2 snemeHToB VIA-rpynmsl. Cepa u eé 6 0 0 brbmmorexa LIOK
' PYIIBL 2-€p https://m.edsoo.ru/7f41a636
COETMHEHUS
OO0m1as XxapakKTepUCTUKa XUMHUUECKUX G 1OK
HOJIMOTEeKA
2.3 VA- LA 7 0 1
DIICMCHTOB TpyMIIBL. AT, pocop i ux https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
2.4 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmmorexa [JOK
' . PYHIEL post https://m.edso0o.ru/7f41a636
KPEMHUH B WX COCAMHCHUS
Hroro no pazneny 25




Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S

. bubnuorexa [IOK
3.1 Obmpe cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bub6nmoreka [IOK
3.2 Baxxueiimue Metasuibl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro no pazueny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [JOK
' B p https://m.edso00.ru/7f41a636
Htoro no pazneny 3
PesepBHOE Bpemst 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 [Ipeamer xumuu. Posib XUMUM B KU3HU 1 0 0 bubmuoreka [JOK
yeoBeka. Tena u BemecTsa 06.09.2023 | https://m.edsoo.ru/ff0d210c
5 Ilonsatue o MeTo1aX MTO3HAHHUS B 1 0 0 bubmuorexa [JOK
XUMUH 08.09.2023  https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1abOPaTOPUU U IPUEMBI 1 0 05 bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM ' 13.09.2023 @ https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 0 0 bu6mmorexa [IOK
pazneneHust cMecen 15.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmeceii (Ha mpumepe 1 0 0.5 bubmorexa HOK
. ' 20.09.2023  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBaPEHHOM COJIN)»
bu6mmoreka [JOK
6 ATOMBL H MOJICKYIIbI 1 0 0 22.09.2023  https://m.edsoo.ru/ff0d2a6¢c
7 XUMHYECKHUE AJIEMEHThI. 3HAKU 1 0 0 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 27.09.2023 = https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
IT 1
8 POCTHIC H CIONTIRIC BeMeCTnd 0 0 29.09.2023  https://m.edsoo.ru/ff0d2a6c
bu6nmoreka [JOK
o AATOMHO-MOJICKYJIAPHOC yeHHe 1 0 0 04.10.2023  https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSHCTBA COCTaBa BCIICCTB.

bu6mmoreka [IOK

1 X .
0 mMirieckas popmyna. Banentnocts 06.10.2023  https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKUX JIEMCHTOB
1 OTtHOcuTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBbHAs MOJIEKYJISIpHAs Macca 11.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO bubmuoreka [JOK
9JIEMEHTA B COCMHEHUH 13.10.2023  https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemniectBa. MoJib. bubmuorexa [JOK
Momnsipaast macca 18.10.2023  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XumMuyeckas peakius 20.10.2023 @ https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u yciioBHs IPOTEKAHUS bubnnorexa [HOK
XUMUYECKUX PEaKIui 25.10.2023  https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka [JOK
XUMHYECKUE YpaBHEHUS 27.10.2023  https://m.edsoo.ru/ff0d3b88
Boruncnenust KonuyecTBa, MacChl
17 BEIIIECTBA 10 YPAaBHEHHSIM XUMUYECKUX bubmorexa HOK
. P 08.11.2023  https://m.edsoo.ru/ff0d5708
peaxiuit
Kitaccupukanust XUMHUYECKHX PeaKIIHid
18 (coenMHEHUs, PA3NOKECHUS bubmorexa HOK
P ’ 10.11.2023  https://m.edso0.ru/ffod3f34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoNeAUCT. OO00IIeHHE 1 bubmmorexa [JOK
’ . 15.11.2023 = https://m.edsoo.ru/ff0d40c4
CUCTEMAaTH3aIHsI 3HAHHHA
20 KonTtponpHas padora Nel mo teme bubnmoreka [JOK
«BermecTBa U XUMUYECKHE PEAKITAN 17.11.2023  https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecs razos. Cocras bubnnorexka [JOK
Bo3nyxa. Kucnopon — snemeHT u 22.11.2023  https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUICCTBO. Os30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [JOK
e 5 ’ 24.11.2023  https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI mostyueHus KHCIopoa
23 JI;SO aTBcj ILHjII iqn H(I)/I;HLI/;;E:}?H(iTz bubmorexa [IOK
PATOPHI T TIp ' 20.11.2023  hitps://m.edso0.ru/ff0d497a
[IpumeneHnue kucnopoaa
TennoBoit 3¢ ekt XuMuIecKoi
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXUMHYECKOM YPaBHEHHUH, SK30- U 01.12.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
T , .
55 | Supremease s oot o Biorera LIOK
P AR, 06.12.2023  https://m.edsoo.ru/ffod4c4a
IPEIOTBPAIIICHHS
[TpakTiueckast pabota Ne 3 o teme
26 «[Tony4yenue u coOupanue KUCI0poia bubmorexa HOK
7 P PO, 08.12.2023  https://m.edsoo.ru/ff0d4ae2
U3YYEHHE €r0 CBOMCTBY
97 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BenlecTBo. HaxoxneHnue B npupoe 13.12.2023  https://m.edsoo.ru/ff0d4dd0
28 duznyueckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bojiopoja. [IpuMenenue Bogoposaa 15.12.2023  https://m.edsoo.ru/ff0d4ddo
29 [ToHsiTHE O KUCHOTAX U COIAX bubmorexa HOK
20.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuotexa [JOK
nabopaTtopuun 22.12.2023  https://m.edsoo.ru/ff0d4ddoO
[TpakTrueckast padota Ne 4 o Teme
31 «[Tonydyenue u coOnpanue BoAOpoOIa bubmmorexa [JOK
i P AOPOa, 27.12.2023  https://m.edsoo.ru/ff0d4f42

W3Y4YEHUE €r0 CBOMCTBY»




MoutsipHbiii 00bEM ra30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 29.12.2023  https://m.edsoo.ru/ff0d542e
Brrunciaenus o6néMa, KOJIMYECTBA
33 BEIIECTBA ra3a o €ro U3BECTHOM bubmorexa HOK
n .. Y 10.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brruncienus o0bEMOB ra3os 110
34 ABHEHHIO PEaKIMH Ha OCHOBE 3aKOHA bubmorexa HOK
P .. P . 12.01.2024 @ https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIIEHHUH ra30B
35 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJBI 17.01.2024  https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
WHIUKATOpax 19.01.2024  https://m.edsoo.ru/ff0d59e2
Bona xak pactBoputens. HackeimeHHbIie
37 51 HI;HaCLIpeHHbIIe) aCTBOPBI B bubmmorexa [TOK
5 PacTEOpBL 24.01.2024  https://m.edsoo.ru/ff0d5ha0
MaccoBas J10J1s BEIIECTBA B PACTBOPE
[IpakTuueckas pabora Ne 5 o teme
38 «ITpuroroBieHue pacTBOPOB ¢ bubnuoteka [JOK
ompeIeIEHHON MacCOBOM JT0JIeH 26.01.2024 | https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA
39 KonTpoasHnas pabora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bonopon. Boga» 31.01.2024 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KaccupUKalus, bu6mmoreka [JOK
HOMEHKJIAaTypa 02.02.2024  https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorexa [TOK
’ P 07.02.2024  https://m.edsoo.ru/ffod664e
OKCHIOB
4 OcHoBaHUS: COCTaB, KJIaCCU(PUKAIIHS, bubnmoreka [JOK
HOMEHKJIaTypa 09.02.2024  https://m.edsoo.ru/ff0d67ca




[TonydyeHune u XuMHYECKHE CBOMCTBA

bu6mmoreka [IOK

43
OCHOBaHUH 14.02.2024  https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubmmoreka [JOK
HOMEHKJIaTypa 16.02.2024  https://m.edsoo.ru/ffOdfee2
45 [TonyueHne u XuMU4YECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 21.02.2024  https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéBII) HILJI )CHI/ISI XHMHquKMe bubmorexa [JOK
y YHEH 23.02.2024  https://m.edso0.ru/00ad9474
CBOICTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubmuoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 28.02.2024  https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
48 I'eneTnyeckas CBA3b MEXAY KJIaCCaMU bubnnorexa [HJOK
HEOPraHWYECKHX COCAMHCHUI 01.03.2024 | https://m.edsoo.ru/00ad9a50
49 O0o00mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUH 06.03.2024  https://m.edsoo.ru/00ad9ch2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIACChl HECOPTaHUYECKUX bubmorexa [JOK
o P 08.03.2024  https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBbie MOMBITKY KIACCH(PUKAIIUU
51 XUMUYECKHX AJIeMeHTOB. [loHsATHE O bubmorexa HOK
' 13.03.2024  https://m.edsoo.ru/00ad9ffa
rpynmnax CXoJHBIX JIEMEHTOB
Ilepuonuueckuii 3aKOH U
52 [Tepuoaudeckast cucTeMa XUMHUYCSCKUX bubmorexa [JOK
P 15.03.2024  https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneena
53 [Teproabl, rPyMIIIbI, TOATPYIIIEI bubmorexa LOK
PHOALL TPYIIH, HOXTPYL 20.03.2024  https://m.edsoo.ru/00ada52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
sanep. M3oTomnbl 22.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000I0YeK
55 aToMoB 3JieMeHTOB [lepuoanyueckoit bubmmorexa [JOK
PHoA 03.04.2024  https://m.edsoo.ru/00adaébc
cuctemsl J. 1. Menpaeneepa
XapakTepucTuka XMMHIECKOTO
56 AJIEMEHTA T10 €ro MOJIOXKEHHUIO B bubnmoreka [JOK
[Tepuonnueckoii cucreme /1. U. 05.04.2024  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUIsl pa3sBUTHS HayKH U npakTtuku. J[. 1. bubnnorexa [HOK
MenneneeB — y4€HbBIN, IEAATOT U 10.04.2024 | https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIEeKTPOOTPULIATETLHOCTH aTOMOB bubnnoreka [JOK
XUMUYECKHUX AJIEMEHTOB 12.04.2024  https://m.edsoo.ru/00adaab8
59 HNonHas xumuyeckas CBs3b bubmmorexa [JOK
17.04.2024  https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nossipHas XuMu4ecKas bubnnoreka [JOK
CBSI3b 19.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanentHas HenossipHasi XUMUYeCKast bubnmnorexa [JOK
CBSI3b 24.04.2024  https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmmorexa [JOK
26.04.2024  https://m.edsoo.ru/00adae28
63 OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubnuotexa [JOK
peakuuu 03.05.2024  https://m.edsoo.ru/00adb076
64 OKHCIATENN U BOCCTAHOBUTEIH bubmmorexa [JOK
08.05.2024  https://m.edsoo.ru/00adb076
65 KonTtponbHast padora Ne4 o reme bubnuorexa [IOK




«Ctpoenue atoma. XUMUYECKas 15.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»
66 PesepBHblit ypok. O600111eHNE U 1 bubmmoreka [JOK
cucTeMaru3anus 3HaHuil 17.05.2024  https://m.edsoo.ru/00adb33c
67 PesepBublit ypok. O600mIeHNE U 1 bubnuoreka [IOK
cucTeMaTtu3anus 3HaHUI 22.05.2024  https://m.edsoo.ru/00ad9ch2
68 PesepBHbIil ypok. O0001ICHHE 1 1 bubnunoreka [HOK
CUCTEMAaTH3alMsl 3HAaHUH 24.05.2024  https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka KonrTpoabsubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Ilepnonnueckuit 3aK0H.

1 Ilepuoauueckast cucrema 1 0 0 bubmumoreka [IOK
XHMHYECKHX 31eMeHTOB J[. H. 06.09.2023  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XUMHUYECKHUX JIICMECHTOB 1 0 0 bubmorexa LHOK

) 08.09.2023  https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa 1 0 0 bubnnoreka [JOK
HEOPraHUYECKHUX BEIECTB 13.09.2023  https://m.edsoo.ru/00adb7e2

4 Buipsl XumMHu4yeckoil CBSA3U M THIIBI 1 0 0 bu6mmorexa [IOK
KPUCTAININYECKUX PEIIETOK 15.09.2023  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 I1 0 i 1 1 0
«IToBTOpeHue u yriayOneHue 3HaHU 90.09.2023
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux 1 0 0 bubnuoreka [IOK
peakIuii Mo pa3IuYHBIM NMPU3HAKAM 22.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsTHE O CKOPOCTH XUMUUYECKOMN

7 eakuuu. [loHATHE O TOMOT€HHBIX U 1 0 0 bubmorexa HOK
P ' 27.09.2023  https://m.edsoo.ru/00adbe9a
TeTepOTreHHBIX PEaKIIUIX
[TonsiTHE 0 XMMUYECKOM

8 aBHOBecuU. DaKTOPHI, BIUIIOIINE 1 0 0 bubmorexa LOK
P ' PEL 29.09.2023  https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XHUMHYECKOMN pCaKkuun n




MOJIO)KEHUE XUMHUECKOTO
paBHOBECHs

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakuu 04.10.2023  https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
10 nccouuany. CUiIbHEIE U ci1a0ble Eubmorexa ITOK
A HHatH. 06.10.2023  https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 Mounuble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
P peaxtt 11.10.2023  https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHMI B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 IIEKTPOIUTUUECKON 13.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOMCTBA COJIEH B
13 CBETE IPeICTaBICHUI 00 bubnmorexa LHOK
bex . 18.10.2023 | https://m.edsoo.ru/00add8b?2
ANEKTPOIIUTUYECKON TUCCOLIUAIIUU
14 IlonsTue o ruapoanse coje bubmmorexa LHOK
P 20.10.2023 https://m.edso0.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUHA 25.10.2023 | https://m.edsoo.ru/00addd12
ITpakTrnueckas padora Ne 1.
16 «II))CH_IGHI/IC 3I<cnpe AMEHTATbHBIX bubmmorexa LOK
P 27.10.2023 | https://m.edsoo.ru/00addbfa
3a1a9»
KonTponbnas padota Ne2 o teme
17 «DINEKTPOIUTHUECKAS TUCCOIIUALIUI bubmmorexa LOK
P A HHAHI, 08.11.2023 | https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX)»
18 OO6m1ast XapaKTepUCTHKA TaJOTeHOB. bubnmoreka [JOK
XUMHYECKHE CBOMCTBA HA TIPUMEPE 10.11.2023  https://m.edsoo.ru/00addfe2




XJIopa

XinopoBogopo. ColisiHast KUCIOTAa,

19 XUMHUYECKHUE CBOWCTBA, IMOTyYEHUE bubmorexa [IOK
> HOAYH ’ 15.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTuyeckas padora Ne 2 o Teme
20 «[lomy4yeHne CONSTHON KUCIOTHI bubmmorexa IOK
YHCHIE COT ’ 17.11.2023  https://m.eds00.ru/00ade348
U3Y4YCHHE € CBOMCTBY
Brruncnenus mo ypaBHEHUSAM
21 XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3 bubmmorexa [JOK
P ’ 22.11.2023  https://m.edso0o.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynisl 24.11.2023  https://m.edsoo.ru/00ade64a
ATOTpOTTHBIC MOTU(UKAIIUN CEPHI.
93 Haxoxnenue cepbl 1 €€ coeTMHeHU N bu6mmoreka [IOK
B IIPUPOJIe. XMMHUUYECKHE CBOMCTBA 29.11.2023  https://m.edsoo.ru/00ade64a
Ccephl
24 CepoBoopo/1, CTpoeHuUE, bubnuoteka [JOK
(bu3MYecKre U XUMHUYECKHUE CBOMCTBRA 01.12.2023  https://m.edsoo.ru/00ade802
Oxcunsl cepbl. CepHas KHCIIOTA,
25 ¢bu3nyecKkrne 1 XuMHYECKHe bubmmorexa [JOK
. 06.12.2023  https://m.edsoo.ru/00adea28
CBOWCTBA, TPUMCHCHUE
XUMUYECKUE peakilnu, JIexalirue B
OCHOBE MPOMBIIIUIEHHOTO criocoba
26 MOJIy4EHUS CEPHOI KUCIIOTHI. bubnuorexa [IOK
XUMHUYeCKOoe 3arpsi3HeHne 08.12.2023  https://m.edsoo.ru/00adec8a
OKpY>KaloIlen cpelibl COeTUHEHUSIMU
cephl
27 Brruncienune MaccoBoi 1071 BbIXO/a bubmuorexa [JOK




MPOYKTA PEAKIINH 13.12.2023  https://m.edsoo.ru/00adec8a
OO01mmas xapakTepuCcTHKa SJICMCHTOB

98 VA-rpynmsl. A30T, bubmmoreka [JOK
pacrpocTpaHeHue B MPUPOJIE, 15.12.2023  https://m.edsoo.ru/00adeea6
¢du3nvecKkre 1 XUMHYECKHE CBOMCTBA
AMMHaK, ero Gpu3nvecKue u

29 XUMHUYECKHUE CBOMCTBA, MOJYYECHUE U bubmmorexa IOK

> HOAYH 20.12.2023 = https://m.eds00.ru/00adf004
MIPUMEHEHHE
[IpakTuueckas pabora Ne 3 o Teme
30 «[Tomy4yeHre aMMuaka, U3y4eHUE ero bubmmorexa [JOK
o St 22.12.2023  https://m.edso00.ru/00adf180
CBOWCTB»

31 A3oTHas KuCI0Ta, e€ GU3nIecKue u bubnnoreka [JOK
XUMHUYECKHUE CBOICTBA 27.12.2023  https://m.edsoo.ru/00adf306
Hcnonp3oBaHue HUTPATOB U COJIEH
aMMOHHUSI B KQUECTBE MUHEPAIBbHBIX

32 noOpeHuii. XuMudeckoe bubmorexa LHOK
YAOLP ' . 29.12.2023  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH Cpeibl
COCTMHEHUSIMH a30Ta
dochop. Oxeun dochopa (V) u

33 (poc:ll))o pHaH KHCHH((I))Ta (b(blfm(qe)cxne u bubmorexa [JOK

P . 10.01.2024  https://m.edso00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Wcnons3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPAIILHBIX YA0OpEHUH. bubnuoteka [JOK
3arpsi3sHEeHUE TPUPOTHON CpEAb 12.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEeHNE B

35 npu En: gnsiieég;eringnqecxne brbmorexa [TOK

PUpons, 17.01.2024  https://m.edsoo.ru/00adfd9c

CBOWCTBA




Oxkcuapl yriaeposaa, ux GU3NYECKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 19.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 VYrosbHast KUCIOTA U €€ CoNn bubmorexa [JOK
24.01.2024  https://m.edsoo.ru/00ae006¢
[IpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHune yriaekucioro rasa. bubnmoreka [JOK
KadecTtBenHnas peakiys Ha kapOoHaT- 26.01.2024  https://m.edsoo.ru/00ae027e
HoH"
[TepBoHavyaIbHBIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa [JOK
P 31.01.2024  https://m.edsoo.ru/00ae054e
COEIMHEHUSX yriepoia
40 Kpemnunii u ero coenqunenus bubmorexa [JOK
P A 02.02.2024  https://m.edsoo.ru/00ae080a
ITpakTuueckas padora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 33724 bubnmnoreka [JOK
o Teme «BaxkHeile HeMeTallIbl U 07.02.2024  https://m.edsoo.ru/00ae0bf2
WX COCMHCHUS
KonTtponbHast pabora Ne3 o reme
42 «BaxHeinme HeMeTaJTbl U UX bubmorexa [JOK
09.02.2024  https://m.edsoo.ru/00ae0el8
COETUHEHUS
OO6mras XxapakTepucTrKa
XUMHYECKHUX DJIEMEHTOB —
43 METaJI0B. MeTaninueckas CBsI3b U bu6mmorexa [IOK
MeTaJuIMuecKasi KpucTajuinueckas 14.02.2024  https://m.edsoo.ru/00ae103e

pemérka. PU3nYECKUe CBOMCTBA
METaJIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUH P bubmmorexa [IOK
P N P 16.02.2024 = https://m.edsoo.ru/00ae1156
HaMPsDKCHUN METAIIOB
OO6mmwme crmocoOb! MOTyYeHUS
MeTtainIoB. CiraBel. Berauciienus 1o
45 aBHEHMSIM XUMUUYECKUX PEAKIIUI bubmorexa [IOK
P pearti, 21.02.2024  https://m.edsoo.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
MIPUMECH
46 ITousiTre 0 KOPPO3UU METAILIOB bubmmorexa [TOK
PP 23.02.2024 | https://m.edsoo.ru/00ael278
bu6mmoreka [IOK
47
Ilenotrere Meraub 28.02.2024  https://m.edsoo.ru/00ael14b2
48 Okcuabl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJTus 01.03.2024 | https://m.edsoo.ru/00ael4b2
49 [lenoyno3emMenbHbIE METaIbI — bubimmoreka [IOK
KaJablIM¥ U MarHui 06.03.2024 | https://m.edsoo.ru/00ae15e8
50 Baxxueitne coeqMHEHNUS KaJIbIAA bubmmorexa LHOK
s 13.03.2024  https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATHU3ALIUS
3HAHUHA 15.03.2024
59 JKécTKkoCTh BOJIBI M CIIOCOOBI €€ bu6mmoreka [IOK
YCTpaHEHUS 20.03.2024  https://m.edsoo.ru/00ae1886
[IpakTuueckas padbora Ne 6 o Teme
53 "YKEcTKOCTh BOIBI U METOILI €6 bubmorexa [TOK
" 22.03.2024  https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubnmoreka [JOK
4
> Amommnii 03.04.2024 = https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuorexa [IOK




THJIPOKCH/IA 05.04.2024  https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
o Keneso 10.04.2024  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubnunoreka [HOK
(1) u xene3a (1) 12.04.2024  https://m.edsoo.ru/00ae35e6
58 O06o001IcHNEe U CHCTEMATH3ALIHS
3HAHUH 17.04.2024
[IpaxTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 3a1a4 bubnuorexa [JOK
1o TeMe «BakHelIe MeTalIbl U UX 19.04.2024  https://m.edsoo.ru/00ae3de8
COCIUHCHHMS
Brruncnenus mo ypaBHEHUSM
XUMHYECKHUX PEAKIIHiA, €CJIN OJIUH U3
60 pEearcHTOB JIaH B U30BITKE WIIN bu6mmoreka [IOK
COJICPKUT MpUMeCH. Brrancnenus 24.04.2024 = https://m.edsoo.ru/00ae1750
MacCOBOM JOJIH BBIX0Ja MPOAYKTA
peakuuu
61 O06o001meHre U CHCTEMaTH3aIIHS
3HaHUUI 26.04.2024
KonTponbnas padora Ne4 o teme
62 «BakHeimne MeTaIabl M UX 02.05.2024
COCIMHECHH S
63 BemectBa u Mmarepuassl B bu6mmoreka [JOK
IIOBCEIHEBHOM KU3HU YeJIOBEKA 08.05.2024 | https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKpY’Kalollel Cpebl 15.05.2024  https://m.edsoo.ru/00ae4270
65 Ponb xumum B perienuu bubnuorexa [IOK
AKOJIOTUYECKUX TTPOOIeM 17.05.2024  https://m.edsoo.ru/00ae4270




66 PesepBubIil ypok. O6001IeHIE 1 1 bubnunoreka [HOK
CUCTEeMAaTH3alysl 3HaHUU 22.05.2024  https://m.edsoo.ru/00ae0d0a

67 PesepBHelil ypok. O600611eH1E 1 1 bubmmoreka [JOK
cUCTEMATHU3aNI 3HAHUI 24.05.2024 | https://m.edsoo.ru/00adb33c

68 PezepBHblit ypok. O6o01IeHne 1 1 bubnuoreka [IOK
CUCTEMaTHU3aIlus 3HAHUM 29.05.2024  https://m.edsoo.ru/00ad9ch2

69 0 29.05.2024

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME







YYEBHO-METOANUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
 Xummsa, 8 wmacc/ Tlabpuensa O.C., OctpoymoB W.I'., CmagxoB C.A.,
AKIIMOHEpHOE 00111ecTBO «M3naTenbeTBO «IIpocBemeHue»
e Xumusa, 9 xmacc/ TI'abpuensn O.C., OctpoymoB W.I'., Cnagkop C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOAUYECKHUE MATEPUAJIBI J1J15s1 YUUTEJISA
Xumus, 8-9 knaccel, Metoanueckoe nocodue, ['abpuensa O.C., 1998.

Metonuka QakynbTaTUBHBIX 3aHATHH 10 Xxumuu, I[locoOme g yuwurens,

JpsikoBuu C.B., 1985

[Iponutka yrierpadura MeTaUIMYECKUMH cruiaBaMu, MoHorpadusi, ['yiaeBckuii

B.A., Autunos B.U., Bunorpanos JI.B., Kuganos H.A., Konmakos A.I'., 2017
OcnoBrl kpuctamuiorpaduu, Uynpynos E.B., Xoxnos A.®., ®agnees M.A., 2004

Ocnossl xumun, MBanoB B.I'., I'ea O.H., 2014

HOUPPOBBIE OBPA30OBATEJBHBIE PECYPCBI 1 PECYPCBI CETH
UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» 1 CalT IS YIUTEIIS

«5l uxy Ha ypOK XUMUN»

http://him.1september.ru Eqnuas KOJUIEKIIUSA LHOP:

[IpeaMeTHast KOJUIEKIUSA « XAMUS

http://school-collection.edu.ru/collection/chemistry EcrectBenno-

Hay4yHble OKcnepuMeHThl: xumusa. Komnekuus  Poccuiickoro

o01reo0pa3oBaTeILHOTO TIOpTaia



http://experiment.edu.ru AJIXMMUK: CalT

JLYO. Anuk6epoBoi
http://www alhimik.ru  Bcepoccuiickass — onummmaga

MKOJIbHUKOB I10 XUMHUH

http://chem.rusolymp.ru Opranuueckasi XUMHS:  SJICKTPOHHBIH
YUCOHUK [T CPEAHEHN MIKOJIBI

http://www.chemistry.ssu.samara.ru OcHOBBI

XAMUH: JJIEKTPOHHBIA YICOHHK
http://www hemi.nsu.ru OTKpBITBIN KOJUIEHK: XUMUS

http://www.chemistry.ru /lucraniuonsas  oIMMITHAaIa

0 XMMHHU: TEIEKOMMYHHMKAI[MOHHBIM 00pa30oBaTeNIbHBIM
MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry ducra

HIIMOHHBIC 3BPUCTUYCCKUC OJITUMIINAAbI 110 XUMHH
http://www eidos.ru/olymp/chemistry 3anumaren
bHas XUMUA

http://home.uic.tula.ru/~zanchem M3 ombira paboTsl yuutens

xumuu: caut H.}1O. CeicMaHOBOIT

http://sysmanova.narod.ru Kabuner xumuu: cait JI.B.

PaxmanoBoi
http://www 104.webstolica.ru Kiaccudukanuss XuMHYIECKHX
peaxkuui

http://classchem.narod.ru KouTpen — Xwumus s Bcex: ydeOHO-

UH(OPMAITMOHHBIN CAaNT

http://kontren.narod.ru Matepuansl kadenpbl (U3NYECKOH W KOJUIOUIHOM

xumun FOxxHOTO (henepanbHOr0 YHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meroauka oOy4eHHS XUMHH: CaWT

kadenpsl xumun HI'TTY



http://mctnspu.narod.ru Meroaudeckoe OOBEIUHEHUE YUHUTEICH

xumun Ceepo-BocTouHoro okpyra ropojia MockBbl

http://bolotovdv.narod.ru HanomeTp:  HaHOTEXHOJIOTHYECKOE

COO0OIIECTBO
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