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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHuUs
COCTaBJICHA Ha OCHOBE TpeOOBaHUI K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrPaMMBbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboueil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIUHU MPENnoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOILIeH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeaMETHOE CoJiepKaHue,
MpeAyCMaTPUBAET PACIpPEIEICHUE €ro Io KiaccaM M CTPYKTYpUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHHU, OMNPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HM3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM  y4eOHOro  mpoliecca, BO3PACTHBIX
O0COOEHHOCTEM O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 0O0pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIeW U3y4eHUs IpeaMEeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWE XHUMHH CIY>)KUT OCHOBOM JUisi (DOPMHUPOBAHUS MHPOBO33PECHUS
oOyyJaroierocs, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIWHCTBE MHUPA, BAXKHYIO
pOoJib UTpatOT (POpPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOM, SHEPreTHYECKOM,
MUILIEBON U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealiv3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupoBaHUS KYJIbTYphI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesATEeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM XKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEILHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaOIINXCS;



CrocoOCTBYeT (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YyJaIOMUXCSI.

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

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIEro 00pa3zoBaHusi OpPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHM H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX TMOHSITUI
OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOTPaMMBI IO XUMHUU CPOpPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0 Inoaxona K €€ m3ydeHuro. Coaep:kaHue CKJIaIbIBa€TCs U3 CHCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX NPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuognueckoro 3akona J[. I. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpeICTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlUU BEUIECTB B
pacTBopax.

TeopeTnuecknue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE HSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U MOJy4YCHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHUYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHUS B Hayke. M3ydeHue XUMUU OPOUCXOAUT C MPUBJICUCHUEM
3HAaHWN W3 paHee HW3YUYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyX arolmuid Mupy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccy.

[Ipy wu3yyeHUH XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTHUYECKOU
JIEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO MpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEHUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 0000IIEHH MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B



npuoOIeHN K HAy4YHBIM METOJaM I[IO3HAHWS TIPU U3YYCHUU BEIIECTB W
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX TPUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHMM NpaBWJ 0€30MacHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM JKU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs BaKHOE
3Ha4YeHHE MPUOOPENTU TaAKUE LIETH, KaK:

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIBHOMY TPUHATHIO PELICHUH,
CIIOCOOHOM a/IalTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTH4YEeCKOe MpUOOIIEHUE
o0yJarommxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAYyYHBIM
METO/IaM TMO3HaHUs, (GOPMUPYIOIIUM MOTHBAILMIO M PA3BUTHUE CIOCOOHOCTEH K
XUMUH;

— o0ecredyeHue yCaoBUi, CITIOCOOCTBYIOIUX MPUOOPETEHUIO 00YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHUBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJIOB ACSITEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM UYHCJI€ YMEHUH OOBSCHITH W OICHUBATH SBICHUS
OKpY’KaIOIIer0 MHUpa, MCIHOJB3YS 3HAHUS U OIBIT, MOJyYEHHBIC MPH HU3YUCHHUH
XUMHUH, TPUMEHSTh HMX MpPH PEUIeHUHu TPo0JeM B TOBCEAHEBHOM >KHU3HU H
TPYJOBOM ESITEIbHOCTH;

— ¢opMmupoBaHHe y OOydYalOIMXCA TYMAHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUS TICHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJOTHYCCKU
LEJeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPAHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOIN Cpebl;

— pa3BUTHE MOTHUBAIIMM K OOY4YEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl M HAMPABICHHOCTH JATBHEUIIETO
oOy4eHus.

BocniurarenpHpiii  moTeHIMan ypoka (BUABI U (POPMBI JIESITEIBHOCTH)
peanu3yeTcsl 4epe3 JTUYHOCTHBIE PE3yJbTaThl OCBOCHUS MPOTPAMMBI IO XUMHUU
OCHOBHOTI'O oO11ero oOpa3oBaHUsl.
OO1mree uncIO YacoB, OTBEACHHBIX IS M3yUEHHUS] XMMUU HA YPOBHE OCHOBHOTO
obmiero oOpasoBanus, coctaBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HHU YENOBEKAa. XUMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHWS B XUMHUU. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zesieHust cMeceil.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U cioXKHBIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumudeckas ¢Gopmysna. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX JJICMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOcHUTENbHAass aTOMHas Macca.
OTHocuTeNnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COCIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHas Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchbl W 4YHCla CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

Pu3NYEeCKUEe U XUMHUUYECKUE SBJICHUS. XUMHUECKasd pPEeakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHMMHUYECKUE ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PeaKui (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIICHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpallieHus: ¢ JIabopaTOpHBIM O00OpPYAOBAHUEM, U3YUCHHE U OMUCaHUE
bu3nYecKkux CBOWCTB OOpa3llOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
¢usnueckux (IJIaBJI€HUE BOCKa, TasHUE JbJa, pAacCTUpPaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCIIOTOMN) SBJICHUM, HAOII0IeHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pazioxKEHUE TUIPOKCHIIA
menu (I1) npu HarpeBanuu, B3auMOJIEUCTBHUE kele3a ¢ pactBopoM conu meau (ID),
U3Y4YEHHUE CIOCOOOB PA3JCJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, AUCTHLIAIMSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKU TTOBAPEHHOU
COJIM, HAOJIOJIGCHHWE W  ONHWCaHWuE  pe3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxxHelline npeacTaBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3neMeHT U mpocToe
BelmecTBO. Haxoxjenue kuciopona B Mpupojae, (U3MUecKue M XHUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. [lpumenenune xucimopoaa. CrnocoObl



MOJIYYCHHUST KHUCIOpoJa B JIA0OpaTOpUM H MPOMBINIIEHHOCTH. KpyroBopot
KHcIopoaa B mpupoae. O30H — ajutoTpoItHas MOAUGUKAIIS KACTIOPOa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — anemeHT m mpocrtoe BemectBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKUE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

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

duznyeckue CBOMCTBA BOJbl. Boma Kkak pactBoputelib. PacTBOpEI.
HacepilieHHbIE M HEHACHIIIEHHBIE PAaCTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Ponp pacTBOpoB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot BoAbl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OUMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuuenuit. Oxcuanl. Kiaccudukanus
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcHoBanus. Knaccudukanuss ocHOBaHM: WIENOYM U HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOKCTBA
ocHoBaHUU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHUYECKHE CBOMCTBAa KHUCHOT. Psn axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHne KUCIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE ONMPEIECIICHUE CONECPKaHUs KUCIOpOAa B BO3AYyXeE, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHUE M WU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOII0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpalleHuss TopeHus (MmoXkapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
ONMHMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACNO3HABAHME W HU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHE PACTBOPOB C OMNPEACIEHHON
MacCOBOW J0Jiel pacTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOABI C METAJJIAMU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHHWE BHUEOMATEpUAJIOB),



UCCIeOBaHNE O0pa3loB HEOPTraHWYECKWX BEIMIECTB PA3IMYHBIX KJIIACCOB,
HaOJIOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KHCIOT W IIETOYCH,
u3ydyeHue B3auMopeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHOW KHCIIOTHI,
KHCJIOT C MeETajulaMHi, pEeakUWil HEUTpalU3aluH, IOJIYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOIO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
AKCIIEPUMEHTAIIBHBIX 33/1a4 N0 TeMme «BaxkHeWmme KiacChl HEOPraHMYEeCKHUX
COEIMHECHUI.

IMepuoauueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHue aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KIAaCCU(PUKAIMM XUMUYECKUX dJeMEHTOB. [loHsaTne o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[Tepronnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonHas u  JiauHHONepuoAHas  (HOpMbI
[Teprnonnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYECKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnel. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOUEK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
Ilepuonnueckoin cucremsl J[. WM. MenneneeBa. XapakTepUCTUKA XHUMHUUYECKOIO
AJIEMEHTA 110 ero nosoxeHuro B [lepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. WM. MenngeneeB — yuy€Hbli U
IpaKIaHUH.

Xumuyeckass cBa3b. KoBajneHTHas (ToyisipHass W HEMOJISIpPHAsi) CBS3b.
DJIEKTPOOTPULIATENLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCITUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Iporecchl OKUCIIEHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

H3y4yeHHe OOpasloB BENIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHUCJIOT U IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS).

Mesicnpeomemnmnuie ceasu



Peanuzanust MeXOpeAMETHBIX CBSI3€H MpU HM3yYEHUUM XHMUU B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIOIb30BAaHUE KaK OOIMMX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJCIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAy4dHbIN (pakT, rumoresa, Teopus,
3aKOH, aHalnW3, CHHTE3, Kilaccudukamus, MepPUOIUIHOCTh, HAOIOIEHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, ITAaHEThI, 3BE31bI, COHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILIMBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBMHU C IIOJIOKECHHEM 3JIEMEHTOB B I[leproandeckoit
CHUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHre BellecTBa: BHIBl XUMUYECKOW CBSI3H. THIBI KPUCTAITIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPUCTATUIMUECKONW PEHIETKH U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukanuys XuMU4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIIoBoMy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH xXuUMUYecKoW peakuuu. [loHsTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsTe 0 XuMHUYECKOM paBHOBecuU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSL.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  DJICKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIHLHOMN peaKkiuu. CocraBiieHue ypaBHECHUI



OKHCJIMTEIIbHO-BOCCTAHOBUTENBHBIX  PEAKIMA C  HCHOJB30BAHHEM  METOJA
3JIEKTPOHHOTO OanaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHU3M OHCCOLMAIMU BEIIECTB C PA3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpallI€HHbIE HMOHHBIE YypaBHEHUs peakinuil. CBOWCTBAa KHCIOT,
OCHOBAaHMM W cojJell B CBeTe MPEACTaBICHUH 00 AJIEKTPOIUTHUYECKOM
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O TMapOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTAILUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BCIIECTB — METANIOB W HEMeTaUIoB (rpadura M amMmasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCa AUCCOLMALMU KHUCIOT, IIEJIOYEed U COJIeU
(BO3BMOXKHO  HCIOJIb30BAHME BHUACO MATEPUAJIOB), TMPOBEJACHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrO  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oOpa3oBaHUWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEaKLUN
(ropeHue, peakiuu pa3oKeHUs, COSIUHEHHUsI), paclO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C IMOMOINBIO KAYECTBEHHBIX PEAKIMA HA HOHBI, PEUICHUE
DKCIIEPUMEHTAJIBHBIX 33/1a4.

Hemerajuibl 1 UX COeAMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHOB. XWMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHiCTBUE C METaUIlaMU, HEMeTa/UlaMH, IIesio4amMu). XJIIOPOBOIOPO/I.
CosnsiHas KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJOBeKa. BakHelmme XJIOpuabl U UX
HAaXOXJCHUE B MPUPOJIE.

Oo6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOIOPO, CTpOoeHHE, (PU3HUECKHE U
XUMHUYECKUE cBoOMCTBa. OKCUIBI CEephl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(uyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. COaM CEpHOM KUCIIOTHI, KAYECTBEHHAS PEAKLMS Ha



cyiabdpaT-uoH. Haxoxnenue ceppl U €€ COCAMHEHHM B MpPUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpeabl COEIWHEHHUSIMH Cepbl (KHCIOTHBIE JIOXKIIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHUA. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dusznyeckue U XxuMu4yeckue cBoicTea. KpyroBopor a3ora B nmpupojae. AMMUak, ero
dusznyeckue u XMMHUUECKUE CBOMCTBA, MOMy4yeHHe U mpuMeHnenue. Coiu aMMOHMUS,
uX (pU3NYECKUEe U XUMHUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBl aMMOHMS. A30THasi KHMCIOTa, €€ MOoJy4yeHHe, (PU3NYECKUEe U XUMUYECKUE
CBOMcTBa (0OLIME Kak MpEACTaBUTENS Kjacca KHUCIOT M CHelu(HUUecKue).
Hcrnonb3oBaHWEe HUTPATOB M COJIEM aMMOHUSI B KAauyeCTBE MHHEPAIbHBIX
yI00peHnil. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpebl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJNOEMOB). Docdop,
ayoTpornubele Moaupukammuu ¢Gocdopa, uU3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3nvIecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUECTBE MUHEPAIBHBIX YA0OPEHUH.

Oo6mas xapakrepuctuka s1emMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHS
aTOMOB,  XapaKTEpHbIE  CTEIIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, pacIpoOCTpaHEHWE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBorcTtBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcuabl yriepoja, ux
¢u3nuecKkue W XUMUYECKHE CBOWICTBA, JCHCTBUE HA JKUBBIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYECKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHJIOM
yraepoaa (IV), rumoreza r1i100anbHOr0 MOTEIUIEHUS KIMMAaTa, MapHUKOBBIN
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
NoJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[lepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSIUHEHMSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKUA YIIEBOAOPOAOB (yrojib, MNPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl UX mepepaboTku (O€H3MH), UX POJb B OBITY U HPOMBIIUICEHHOCTH.
[TonsiTe 0 OMOJIOTUYECKU BAXKHBIX BELIECTBAX: KMpax, OejKax, yriieBojax — U ux
poJiM B JKH3HM UEJIOBEKa. MaTepuanbHOE €IMHCTBO OpPraHUYECKHX H
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, IMOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpeactaBieHus o0
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BaHUE B
ObITY, B MPOMBIIUICHHOCTH. BaxkHele cTpouTeNbHbIE MaTepuaibl: KepaMuka,



CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl O€30MacHOTO WCIOIh30BaAHMUS
CTPOUTENILHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHNE KAYeCTBEHHBIX PEAaKIMi Ha XJIOPUJI-MOHBI U HAONIOICHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HX COCIUHEHUI (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHHE C O0Opa3llaMu XJIOPUAOB (TajOreHUOB), O3HAKOMJICHHE C
oOpasulamu ceppl M €€  COeAUHEHUSIMU  (BO3BMOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUATIOB), HAOIIOCHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKUX CBOMCTB
pa30aBIEHHON CEPHON KUCIIOTHI, MPOBEJCHNE KAaUeCTBEHHON PeaKIny Ha CyJbdat-
WOH W HAOJIOJIeHWEe TNpHU3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHUE U M3YYCHUE CBOICTB aMMHuaka, IPOBEJCHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U (PochaT-uOH U M3YyUYECHHUE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICMCTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YECHUE Mozenein
KPUCTAUTMYECKUX pEIIETOK anMasza, rpaduta, ¢yiepeHa, O3HAKOMJIEHUE C
MPOIIECCOM  aJCOpPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NPOTHBOras3a, MojlyueHHue, coOupaHue, pacro3HaBaHUE M U3y4YEHUE
CBOMCTB YIJIEKHCJIOTO ra3a, IMPOBE/ICHHE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3yYEHHE TNPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 o TeMe « BaxkHeunme HeMETAIUTbl U UX COSTUHEHUS.

MeTaJsibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XMMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TnonoxkeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. N.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnuyeckas CBS3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJIEKTPOXUMUYECKHMH  pAX
HaMpsHKeHUH MeTaiuoB. OU3nyYeckue U XUMUYECKUe CBOMCTBA MeTaiioB. Oommue
CrocoObl TIONy4eHUs] MeTayioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CriaBbl (CTallb, YyTyH, AIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanementoB JI. M. MenaeneeBa, CTpoeHHME MX aTOMOB, HAaXxOXJCHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUasl 1



TUJIPOKCUIBl HaTtpuss W Kanuda. [IpuMeHeHHWe IIEeNOYHBIX METAIOB W HX
COCIUHCHUM.

[[lenoyHno3emMenbHbIE METaJUIbl MAarHWuil M KajlblMi: IIOJIO)KEHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B Npupoe. PU3NUeCKUe 1 XUMUYECKUE CBOMCTBA MarHusl
U Kanblusa. Baxueilve coequHEeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI M CITOCOOBI €€ YCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMMHMUSI.

Keneso: nonoxenne B [lepuoguueckon cucteMe XUMHUYECKUX IIEMEHTOB /.
. MengeneeBa, CTpOEHHE aToMa, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (11) u xemnesa
(IIT), ux cocras, CBOICTBA U MOJTYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHME ¢ o0pasllaMd METAUIOB U CIUIABOB, UX (PU3MUECKUMHU
CBOMCTBAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KJIbIIUSI W HATpus C BOJOM (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB >KECTKOM BOJIbI, MTPOLECCA TOPEHUS KeEJIe3a B KUCIOPOJIE
(BO3BMOXKHO  HCTOJIb30BAHWE  BHJICOMATEPUANIOB), TPU3HAKOB  IPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKM HA WOHBI: MAarHus, KAIbLMS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xeneza (III), menu (I1), HaOaIOEHUE M OMUCAHKE TIPOIIECCOB OKpAIIUBAHUS
MJJaMEHH WOHAaMU HaTpus, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baknenme
METAaJIJIbl U UX COCAMHCHUS.

XHUMHUS M OKpPY:KaoUias cpeaa

BemecTtBa m marepuanbsl B IMOBCEAHEBHOW »XKU3HM YeloBeKa. besomacHoe
WCIIOJIB30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBasi momoinb npu
XAMUYECKUX 0KOTaxX U OTPABJICHUSX.

XHUMHUYECKOE 3arps3HCHHE OKpY)KaroIeh cpeanl (MpeaeiabHas I0myCTUMast
KOHIIeHTpalus BemiecTB, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuajoB (CTEKJIO, CIIaBbl METAJUIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmnoie ceasu



Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYEHHUH XMUMHH B 9 Kiacce
OCYILECTBIISIETCS 4e€pe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIIOIIMXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTeCTBEHHO-HAYYHOT'O LIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHATUSA: HAy4HbIM (DAaKT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHalu3, CHHTE3, KilaccupuKalusa, NEepUOAUYHOCTb, HAOIIOCHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, HM3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: marepus, aTroM, O3JIEKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIHU],
U30TONBI, PaAHMOAKTUBHOCTh, MOJIEKYNA, DIIEKTPUUYECKUI 3apsl], MPOBOIHUKH,
MOJyIPOBOJIHUKU, AUDICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, ra3, pacTBOpP, PACTBOPUMOCTb, KpUCTAITNYECKast
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanwe, OuMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, IINTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
II0JIE3HbIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA IPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUSI XMMHUU B EIUHCTBE y4eOHOU H
BOCHUTATEJILHOMN JAEATEIBHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCUICKUMHU
COLMOKYJIbTYPHBIMA M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, NPUHATHIMU B
oOlllecTBE TMpaBWJIaMH W HOPMaMH IIOBEJCHHS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE ~ pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIUXCs
PYKOBOACTBOBAThCSI CHUCTEMOW TMO3UTUBHBIX IICHHOCTHBIX OpPHUEHTAllUM U
pacIlIMpEeHne OIbITa AESTEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTprmoTH4eCcKOro BOCIMTAHUSA:

IIEHHOCTHOT'O OTHOIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJEIUI0, MOHUMAaHMS 3HAYCHUS XUMHUUYECKOM HAayKu B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
MEPENOBbIX JOCTUKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMHH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaxJaaHCKOr0 BOCIIMTAHUSA:

MPEJICTABIACHUS O COIMAJIBHBIX HOPMax M MpaBUJIAX MEKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JEATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HONW COBMECTHOU MAEATEIBHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINIM B TIpollecC€ OTOW Yy4yeOHOM eATeTbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJEHHWE M TIOCTYNKH CBOUX TOBApHIIEH C TMO3UIUU
HPABCTBEHHBIX U MPABOBLIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUA:

MHUPOBO33PEHYECKHUE TPEJICTABICHUSI O BEIIECTBE M XUMHYECKOW pEakIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUA HAyKH U COCTaBIISIONIUE
OCHOBY JIJI1 IOHUMAHUS CYIIHOCTH HAYYHOW KapTHUHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHUSI TPUPOJLI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPEIOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJbHBIE MOTHBBI, HAlPABJICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUW MO
XUMHH, HEOOXOJHMMBIC IS OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYyJBTYpPbhl, B TOM 4YHCIIE
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPABOYHOMU



JUTEPATYPOM, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAaMH HWH(OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOyYeHHWI0 U TO3HAHHIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oOBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHWE MOCIEACTBUH U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOMMMOCTH COOJIONIEHUS TIpaBWJI OE€30MacHOCTH TpuU  OOpareHuu ¢
XUMUYECKAMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

S) TpyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYeHHUIO TTpodeccuil 1 Tpyaa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW 10 XWUMHWH, OCO3HAHHBIA BHIOOD
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpohecCUOHATBHON ACSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATILHOU CpEIE;

6) ’K0JIOrHYEeCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JIECO00pa3HOE OTHOIICHHE K TMPUPOJIE KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
O6e3omacHOro oOpas3a JKM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padOTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOKAIOIMIMNX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH IPUPOJHON CPEOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOM  KyJIbTYpbl, OCO3HaHUs TIJ00albHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTeW UX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTUYECKOTO MBIIUICHUS, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIHHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATbHI

B cocraBe wMeTanmpeaMETHBIX PpE3yJbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMHpOBaHUS MHUPOBO33PEHHS OOIEHAYyYHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHITUT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, IKCIIEPUMEHT U JAPYTOe.), KOTOPHIC
UCITIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHUPA, U YHUBEpCAJIbHbIC yueOHbIE NeicTBUs (TT03HABATEILHEIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOphIE oOecneunBaioT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUSI TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUSI U
KPUTEPUH [JIS1 KIACCH(UKAIMKA XUMHUYECKUX BEIIECTB U XHUMHYECCKUX PEaKIIHM,
YCTAHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE PACCYXIAeHUS (MHAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHH),
JieNaTh BRIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MO/JICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XHUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PEIICHUH Y4eOHO-TI0O3HABATEIbHBIX 3aj1ay, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaATh CYIIIECTBEHHbIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHYECKUX PEAKIIUM,
BBIBJIATHL  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CIICJACTBEHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3YyUAEMBIX MPOLIECCAX U SIBJICHUSIX.

ba3oBble ucciieoBarTe/IbCKHe IeiiCTBUSL:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHU;

MPUOOpPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OpraHU3aIllid W TIPOBEACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMmyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c nundopmanmueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcsl WHTepHETa), KPUTUYECKH OIEHWBATh MNPOTHBOPECUUBYIO U
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHHE MPUMEHSATh PA3IUYHbIE METOJbI U 3aIpPOChl MPHU MOUCKE U O0TOOpe
uHGOPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO HCIIOJIb30BaHUS PA3JIMYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh pEIIAEMbIE 3aJaul HECIOXXHBIMUA CXEMaMH, JuarpaMMaMH,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
UCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/JaBaTb BONPOCH (B XOA€ Juanora M (WJIM) IOUCKYCCHM) IIO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSL  NPEJCTaBIATh  MOJYyYEHHbIE  pe3yibTaThl  IO3HABATEIbHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO SKCIIEpUMEHTa (J1a00paTOpHOTO OMNbITa,
1abopaTopHOI pabOThI O UCCIIEA0OBAHUIO CBOIMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4YE€OHOrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIBHOM M MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPM  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINPEIEICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHE).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbosee 3pGeKTUBHbIE CITOCOOBI pelIeHUsl yUeOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBAThH
MIPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOIO pe3yJibTaTa 3asBJICHHOM LETH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmpeAMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CONlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepanbHol pabodeil mporpaMMoHu,
BBIICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI



NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mactT «XUMHS», BHIBI
JEATeIbHOCTH 1O  MOJYYEHHIDO HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX M HOBBIX CHTYAITUsX.

K xonIy oOyuenus B 8 ki1acce npeMeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CJOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIeMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHE, COJIb, 3JIEKTPOOTPULATEIbHOCTh, CTEIICHb
OKHUCIICHUS, XUMHUYECKasl peaKuus, KiIacCUPUKALMS pEeakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiuu,
AIpO aTOMa, HJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, pPaaHyC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIlEeCTBa
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITh 3TU TIOHSATHUS MPU OMUCAHUU BEUIECTB U UX MPEBPAIICHUIA;

e HCIOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JJII COCTaBJIE€HHS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIA;

e ONpPENENATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApPHBIX  COCAMHEHUSX,
NPUHAAJIEAKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEIUWHEHUN IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIci Ilepuonnueckoro 3akona JI. W. Mennaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYE€HUSI, 3aKOHA ABOTrajipo;

e ONUCBHIBATh W XapakTepuzoBaTh TabMUuHy0 Qopmy Ilepuonnyueckoi
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3juyaTh TMOHATHUS «TJIaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbsie u
OONbIIME TEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOPhIE HMEIOTCS B
tabmuie «llepumomnueckas cucTeMa XuMmudeckux diaemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee YuciIo dJISKTPOHOB
U pacTpeeiCHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

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

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TOJTBEPXKAasi OMUCAHUE MMPUMEPaAMU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOU PEaKIINH;

MIPUMEHSATh OCHOBHBIC OTEPAIlMH MBICITUTEIBHON JEATEILHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHHs] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJEIMPOBAHUE, SKCIECPUMEHT
(peasibHBINA U MBICIICHHBIN );

ClIeIOBaTh  NpaBWIaM  T[OJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaToOpHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpallleHUus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUMSMHU IO BBITOJHECHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOJAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJI€W paCTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB IIEIOYCH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(;takmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).

K xoHiy 00yuenus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

PacKphIBaTh CMBICII OCHOBHBIX XUMHUYECKMX MOHATUM: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKyJia, WOH, KaTHOH, aHWOH, IPOCTOE BEILIECTBO,
CJI0’)KHOE€ BENIECTBO, BAJCEHTHOCTb, 3JIEKTPOOTPUIATEIBHOCTh, CTETEHb
OKHUCJICHHS, XUMUYECKasl PeaKIlusi, XUMUYIECKasi CBs3b, TEIUIOBOU ekt
peakinuu, MOJb, MOJIIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIUTUYECKAsT ITUCCOLMALINSA, PEAKIMA HOHHOTO
oOMeHa, KaTaJu3aTrop, XUMHYECKOE paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbBIE pPEaKINH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME U  BOCCTaHOBJIEHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMUYECKass CBA3b (KOBAJICHTHAs, MOHHAS,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO OMyCTUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSThH 3TU NOHATHUS MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (Gopmyd
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIMIA;

ONPENIEeNATh BaJIGHTHOCTD U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB B
COCMHEHUAX Ppa3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTNpeNIeIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (opmylie, XapakTep cCpeabl B
BOJIHBIX PACTBOpPaX HEOPTraHWYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuunyo (opmy Ilepuogmyeckoid CUCTEMbI XUMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUA «rjaBHasg noarpynmna (A-rpynma)y U «modooyHas
noarpynmna (b-rpymma)», maneie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUsl, KOTOphIE HMEIOTCS B TIEPUOJUYECKON TaliuIe, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpefielieHue HX MO0 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCIUHEHUI B
npeenax MaJblX NEPUOIOB U TIaBHBIX MOATPYHI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIacCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPraHUUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PEaKIUu
BEII[ECTB, MO TEIJIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENEHEH OKHCIICHUS
XUMHYECKHUX IJIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEIU(UUECKHEe XUMHUUYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJTBEPXKIAs OMNUCAHUE
NpUMEpaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHHUS PEAKLIU UOHHOTO



oOMEHa, YypaBHEHMS peaKUui, MOATBEPKAAOIIUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/Ty BEIIECTBAMU PA3TMYHBIX KIACCOB;
pacKpbIiBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHiA
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHMOCTH OT WX CTPOCHHS,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIOBUSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJEKYJISAPHYI0O H  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCIIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MMPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEAKITNN;

coON0JaTh  MpaBWja  MOJb30BAHUSA  XHMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia oOOpaimieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
71a00paTOPHBIX XMMHYECKHX OMNBITOB IO TMOJYYEHHUI0O W COOMpPaHHUIO
razo00pa3HbIX BEIIECTB (aMMHUaKa M YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUII-,
uonua-, kKapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, OOO0OIIeHNe, CHUCTEMATHU3allhi0, BbISBICHHE
MPUYUHHO-CJICJACTBEHHBIX CBS3€d — IS U3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOOIeHNE, M3MEpPEeHHe, MOJCTUPOBAHUE, DKCIEPUMEHT (peajbHBbIA U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG POBbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pasznea 1. [lepBoHavaibHble XUMHUYECKHE TOHATHUS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUS U 5 0 ) bubnuoreka [{OK

' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c

YyesloBeKa

12 BemecTBa 1 xuMu4eckue 15 | 0 bu6nmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nen 2. BaxkHeiiune npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 0 0 bubnuoreka [JOK

' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g 0 | bubnnorexa [JOK

) U COJIAX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK

' OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChl 1 | | bubmuorexa [JOK

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

Hroro no pazneny 30

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyveckas cucrema xumudeckux 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToOMOB.
XumMnueckas cBsizb. OKHCIANTETbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKITUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

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

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

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




9 KUIACC

KonuyecTBo yacos DJIEeKTPOHHBIE
HanmenoBaHmue pa3jiesioB U TeM undposbie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIEC
padoThI padoThI
pecypcsl
Pa3nes 1. BemecTBo M XMMHYecKHe peaKIIuu
L1 [ToBTOpEeHue U yriaydieHne 3HaHu| 5 | 0 bubnuoreka [JOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 0 0 bubnuotexa [HOK
’ peaxiuii https://m.edsoo.ru/7t41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. g | | bubnmnoreka [HOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no pazaeny 17
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 0 | bubmuoreka [JOK
) aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 sanemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubamorexa LOK
' PYTHEL L-ep https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX But6 1OK
nonnoTexa
2.3 3JIEMEHTOB VA- . Azot, pocho 7 0 1
FIEMEHTOD FpyTHEt T, ocop i ux https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKIX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
' . PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHEHUS
Hroro no pazneny 25




Pazgen 3. MeTa/iIbI M HX COeTUHEHU ST

bu6nuoreka [IOK
3.1 0o 7 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
. bu6nmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemntecTBa 1 MaTepuaibl B J)KU3HU YEJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoxa Konrpoabnbie IIpakruueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
| [Ipenmer xumuu. Ponap XuMuu B KU3HU | 0 0 bu6mmoreka [IOK
yejioBeka. Teja U BeliecTBa 04.09.2024  https://m.edsoo.ru/ff0d210c
) Ilonsatue o MeTo1aX MTO3HAHMUS B | 0 0 bubmuorexa [JOK
XUMHUHU 06.09.2024 | https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B TaOOPaTOPUU U IPUEMBI | 0 0.5 bubnunoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM . 11.09.2024  https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 0 0 bu6mmoreka [IOK
paszeleHus cMecen 13.09.2024  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 0 0.5 bubmorexa HOK
! | (1 TpHMEp ' 18.09.2024  https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOU COJIN)»
bubmuorexa [JOK
A 1
6 TOMBL I MOTICRY L 0 0 20.09.2024 = https://m.edsoo.ru/ff0d2a6¢
7 XuMHUUYECKue 3J1€MEHThI. 3HAKU | 0 0 bu6mmorexa [IOK
(CMMBOJIBI) XUMHYECKHX JICMEHTOB 25.09.2024 | https://m.edsoo.ru/ff0d2be8
bu6mmorexa [IOK
8 A - 1 0 0
TOMHO-MOTIEIYIIPHOS yHEHHE 27.09.2024  https:/m.edsoo.ru/f0d2ds0
9 3aKOH NOCTOSIHCTBA COCTaBA BEILIECTB. 1 0 0 bubnmoreka [JOK
Xumuuaeckast popmyna. BareHTHOCTH 02.10.2024 | https://m.edsoo.ru/ff0d2eae




aTOMOB XUMHYCCKHX 3JICMCHTOB

10 [IpocThie U CIOKHBIE BEIIECTBA bubmorexa HOK
P B 04.10.2024  https://m.edsoo.ru/ff0d2a6¢
1 MaccoBas 10511 XMMUYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCIMHEHUH 09.10.2024  https://m.edsoo.ru/ff0d350c
12 KomnunuectBo BemecTBa. MoJib. bubmuorexa [JOK
MossipHas macca 11.10.2024  https://m.edsoo.ru/ff0d5230
13 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmoreka [IOK
Xumuueckas peakius 16.10.2024 | https://m.edsoo.ru/ff0d37fa
14 OTHOcHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCUTENBHAS MOJIEKYJISIpHAsE Macca 18.10.2024  https://m.edsoo.ru/ff0d323c
15 IIpr3HaKku U ycii0BHUS IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX peaKIui 23.10.2024  https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MacChl BEIIECTB. bubnuotexa [JOK
XUMHUUYECKUE YPAaBHEHUS 25.10.2024  https://m.edsoo.ru/ff0d3b88
Brrancienus konmudecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSAM XUMHYECKUX bubmorexa [TOK
N N P 06.11.2024  https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanus XuMHUIeCKUX peakini
18 (coenMHEHUS, PA3IOKCHHUS bubmorexa HOK
P ’ 08.11.2024 | https://m.edsoo.ru/ff0d3£34
3aMelieHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHNe U bubmorexa HOK
' . 13.11.2024 | https://m.edsoo.ru/ff0d40c4
cHUCTeMaTHU3aIvs 3HaHUI
20 KonTponbnas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN 15.11.2024 | https://m.edsoo.ru/ff0d4290
)1 Boznyx — cmechk razos. Coctas bubnmoreka [JOK
BO3ayxa. Kucinopon — sneMeHT u 20.11.2024 = https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmmorexa [IOK
pPOAia (peartt ’ 22.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Croco0Bb! MOJIYUYEHHST KUCIIOPO/1a B
23 J1abopaTopuu iqn OMBII_HJIerHOCTI/I buGnnorexa LIOK
patop p ’ 27.11.2024  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ hexT XuMuIecKoi
24 peaKiuy, MOHATHE O bubnuoreka [IOK
TEPMOXHMMHYECKOM YPaBHEHUH, IK30- U 29.11.2024  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
Tommmso (HedTh, yroiab U METAH).
25 3ar $I3H€}EI/I€(1];O3 a a, CII0COOBI iro bubmorexa LIOK
P AR, 04.12.2024  https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHHS
[Ipaktrueckas padora Ne 3 o Teme
26 «ﬁon cHHe 1/112061/1 aHHue KHUCJIopoaa bubmmorera [TOK
i " P POSE, 06.12.2024  https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €TI0 CBOMCTB)
7 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae 11.12.2024  https://m.edsoo.ru/ff0d4dd0
)% ®dusndecKkue 1 XUMHIECKHE CBOMCTBA bubnmoreka [JOK
Bosopoa. [I[pumenenue Bogopoaa 13.12.2024  https://m.edsoo.ru/ff0d4dd0
29 IloHsiTHE 0 KHCIOTAaX U COIIX bubnnorexa LIOK
18.12.2024 | https://m.edsoo.ru/ff0d50d2
30 Crioco0sI TToTydeHust BOJAOPO/Ia B bubnuorexa [JOK
nabopaTtopuun 20.12.2024  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o teme
31 «[Tonyuyenune u cobupanue BOAOPOIA bubmorexa LIOK
ya P AOPOA3, 25.12.2024  https://m.edsoo.ru/ff0d4f42

M3y4EHHUE €r0 CBOMCTB»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 27.12.2024 = https://m.edsoo.ru/ff0d542e
Brruncnenus o0b€Ma, KOIMuecTBa
33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [IOK
. i Y 08.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brruncnenus 006EMOB ra30B 1Mo
34 ABHEHUIO PEAKIIMM HA OCHOBE 3aKOHA bubmmorexa [IOK
P N peart . 10.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
35 DduU3NYECKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BO/JIbI 15.01.2025 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
HHAUKATOpax 17.01.2025  https://m.edsoo.ru/ff0d59e2
Bopna xak pactBoputens. HacbleHHbIe
37 Y HEHACBI peHHbIIe) aCTBOPBI bubmorexa HOK
B P PEL- 22.01.2025  https://m.edsoo.ru/ff0d5b40
MaccoBas 1015 BEIIECTBa B pacTBOpE
[IpakTuueckas pabora Ne 5 o teme
38 «ITpuroroBieHue pacTBOPOB ¢ bubnuotexa [JOK
onpeAeNeHHON MacCOBOM J10eH 24.01.2025 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA
39 KonTponbhas padota Ne2 o teme bubmuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» 29.01.2025 | https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KaccupUKaIus, bubnmoreka [JOK
HOMEHKJIaTypa 31.01.2025  https://m.edsoo.ru/ff0d664e
[TonydyeHnune u XuMHYECKHE CBOMCTBA
41 KHUCTIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX brbmorexa HOK
’ P 05.02.2025  https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusI: cOCTaB, Ki1accupuxarms, bubnmoreka [JOK
HOMEHKJIaTypa 07.02.2025  https://m.edsoo.ru/ff0d67ca




43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnunoreka [JOK
OCHOBaHMI 12.02.2025 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa 14.02.2025  https://m.edsoo.ru/ffOdfee2
[TonyueHne n XuMU4eCKHE CBOMCTBA bubnuoreka [IOK
45
KHUCJIOT 19.02.2025  https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIATYpA,
46 cnocoélf oI )eHm{ XI/IMI/IquKHe bubmorexa HOK
. 7 ’ 21.02.2025  https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
47 SKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUYECKHUX 26.02.2025  https://m.edsoo.ru/00ad9b7c
COCIMHECHU I
43 I'eneTnyeckas CBA3b MEXIY KJIaCCaMU bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN 28.02.2025 = https://m.edsoo.ru/00ad9a50
O0o00mIeHNe U CHCTEMaTH3aITHs bubmuorexa [JOK
49 .
3HAHUHN 05.03.2025 | https://m.edsoo.ru/00ad9cb2
Konrtponsnas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubmorexa HOK
on P 07.03.2025  https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKY KIACCHU(PUKAITUU
51 XUMUYECKUX AiieMeHTOB. [loHaTue o bubmorexa HOK
' 12.03.2025  https://m.edsoo.ru/00ad9ffa
TPYIax CXOJHBIX AJI€MEHTOB
Ilepuonuueckuii 3aK0H U
52 [lepuoanueckast cucteMa XUMHYECKUX brbmorexa HOK
prox 14.03.2025  https://m.edsoo.ru/00ada52c
snemenToB /I. 1. Menaeneera
53 [Tepuoapl, rpynmbl, HOATPYIIILI bubmmorexa [IOK
DUOARL, TPYIIHEL, IOMpyT 19.03.2025  https://m.edsoo.ru/00ada52¢c




Ctpoenue aromoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
anep. N3oTomsl 21.03.2025  https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
55 aToMOB 3J1eMeHTOB Ilepuoanueckoi bubmotexa [IOK
PHOA 02.04.2025 | https://m.edsoo.ru/00ada6bbc
cuctemsl J1. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA MO €ro MOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. U. 04.04.2025  https://m.edsoo.ru/00ada824
MenneneeBa
3unauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3BUTHs HayKH U npakTtuku. 1. 1. bubnnorexa [JOK
MenpeneeB — y4€HbIH, MTEIAroT U 09.04.2025  https://m.edsoo.ru/00ada96e
rpaKJIaHUH
DIIEeKTPOOTPULIATETLHOCTH aTOMOB
58 XUMHYECKHUX DJIIEMEHTOB/ bubmorexa LOK
. 11.04.2025 @ https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas padboTa
59 HMonnas xumMudeckas CBs3b bubmiorexa LOK
16.04.2025 | https://m.edsoo.ru/00adac34
60 KoBasneHTHas nossspHas XUMU4eCcKas bubnnoreka [JOK
CBSI3b 18.04.2025 @ https://m.edsoo.ru/00adaab8
61 KoBanieHTHas HETOsIpHAS XUMHYECKast bubnmoreka [JOK
CBSI3b 23.04.2025 | https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
2
6 Crenexy okucIeHus 25.04.2025 | https://m.edsoo.ru/00adae28
63 OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE bubnnoreka [JOK
peakuuu 30.04.2025  https://m.edsoo.ru/00adb076
64 OxucauTeIn 1 BOCCTAaHOBUTEIN bubmorexa [IOK
07.05.2025 | https://m.edsoo.ru/00adb076




Kontpoisbnas padora No4 o teme

bu6mmoreka [IOK

. X 1

65 «Crpoenne atoma. Xumiieckas 14.052025  https://m.edsoo.ru/00adb486
CBA3bY»

66 PesepBHblit ypok. O60011€HNE U 1 bubnmoreka [JOK
CUCTEeMAaTH3aIusA 3HaHUI 16.05.2025 | https://m.edsoo.ru/00adb33c
PesepBHsiit ypok. O600ICHHE 1 bubmmoreka [JOK

67 . 1
cucTeMaTu3alus 3HaHui 21.05.2025  https://m.edsoo.ru/00ad9cb2

68 Peseprublit ypok. O6o0IeHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui 23.05.2025  https://m.edsoo.ru/ff0d61c6
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9 KUIACC

KoaundecTBO 9YacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUs o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

Ilepnonnueckuil 3aK0H.

| IIepnonnueckas cucrema | 0 0 bubnnorexa [JOK
XAMUYECKUX dieMeHToB /1. U. 05.09.2024  https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX DJIEMEHTOB 1 0 0 bubmmorexa [TOK

. 06.09.2024 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HoMeHKIaTypa | 0 0 bu6mmoreka [JOK
HEOPraHWYECKUX BEILECTB 12.09.2024  https://m.edsoo.ru/00adb7e2

4 Buisl XuMHu4uecKkoil CBSA3U M THIIBI | 0 0 bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK 13.09.2024  https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpEHNE OJenue 3HaHUN 1 1 0

BTOpPEHUE U YIITyOJIeHUE 3HAHUM 19.09.2004

OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»

6 Krnaccudukanusa XuMuueckux 1 0 0 bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 20.09.2024 | https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakuu. IToHdITHE O TOMOT€HHBIX U 1 0 0 bubnmorexa LIOK
P ' 26.09.2024 | https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIIMIX
ITorsATHE O XUMHYECKOM

8 aBHOBecuH. PaKTOPHI, BIUSIOIIHNE 1 0 0 bubmorexa LHOK
P ' P, Hl 27.09.2024 | https://m.edsoo.ru/00adc28c

Ha CKOPOCTb XUMHUYECKOU PEAKLIMU U




MOJIOKEHNE XUMHUYECKOTO
paBHOBECHs

OKHCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

9
peakuuu 03.10.2024  https://m.edsoo.ru/00adcade
Teopus 31IEKTPOIIUTUYECKON
10 nuccoranuu. CHiIbHBIE U clIa0bIe Eubmorexa ITOK
’ 04.10.2024  https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HMonnrle ypaBHEHUS peakIinn Bubmorexa ITOK
P beak 10.10.2024 | https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
12 OCHOBAHMH B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 3IIEKTPOIUTUUECKON 11.10.2024  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHUYECKHEe CBOMCTBA cojell B
13 CBETE IIPEICTABICHUN 00 bubmorexa LHOK
ped o 17.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIITN
14 ITonstue o ruapoanse cojei bubmorexa LHOK
AP 18.10.2024  hitps://m.edsoo.ru/00add9d4
15 O06001IeHre U CUCTEMATU3 A bubmuorexa [JOK
3HAHUH 24.10.2024 | https://m.edsoo.ru/00addd12
ITpakTuyeckast padora Ne 1.
16 «Pemienne 3xcnepuMeHTAILHBIX bubmorexa LOK
p 25.10.2024 | https://m.edsoo.ru/00addbfa
3a1au»
KonTponbhas padota Ne2 o teme
17 «DIIEKTPOIUTHYECKAS JUCCOIIHALINS bubmmorexa LOK
P A HHat. 07.11.2024 @ https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
18 OO6m1ast xapaKTepuCTHKA rajJOreHOB. bubnmoreka [JOK
XHWMHYECKHE CBOMCTBA HA IPUMEPE 08.11.2024 | https://m.edsoo.ru/00addfe2




XJIopa

XiopoBogopo. ColisiHast KUCIOTAa,

19 XUMHUYECKHUE CBOKCTBA, MTOIYyYEHUE bubmorexa [TOK
’ i ’ 14.11.2024  https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o Teme
20 «ITomydeHue CoNsTHOM KUCTOTHI bubmorexa [TOK
" i . ’ 15.11.2024  https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTBY
Brruucnenust mo ypaBHeHUSIM
21 XMMHYECKUX PEAKIUH, ECIIU OJUH U3 bubmmorexa [JOK
PeAIIL, A 21.11.2024 = https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO11as xapakTepuCcTUKa SJIEMEHTOB bubnnoreka [JOK
VIA-rpynnel 22.11.2024  https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUU CEPHI.
23 HaxoxzeHue cepsl U €€ COeTMHEHUI bubnnoreka [HOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA 28.11.2024  https://m.edsoo.ru/00ade64a
Cephl
24 CepoBoiopo/1, CTpoeHue, bubnuoteka [JOK
(dbu3MYecKre U XUMHUYECKHUE CBONCTBRA 29.11.2024  https://m.edsoo.ru/00ade802
Oxcunppl cepbl. CepHas KHCIIOTA,
25 ¢bu3znueckrue 1 XuMHYeCKHe bubmmorexa [TOK
. 05.12.2024 = https://m.edsoo.ru/00adea28
CBOMCTBA, MPUMEHEHNE
XUMHUYECKUE PEaKLU, JIeKAIINUE B
OCHOBE ITPOMBIIIJIEHHOTO cIIoco6a
26 MIOJIy4EHUS] CEPHOI KUCIIOTHI. bubmuoreka [IOK
XHWMHUYECKOE 3arpsi3sHEHUE 06.12.2024 = https://m.edsoo.ru/00adec8a
OKpY>Karollen cpelibl COETUHEHUSIMU
cepbl
27 Brrunciienne MaccoBoil 10 BBIXOJA bubnmoreka [JOK




MPOJIYKTa PEAKINU 12.12.2024  https://m.edsoo.ru/00adec8a
OO01mmas XxapakTepuCcTHKa SJICMCHTOB

)3 VA-rpymisl. A30T, bubnmoreka [JOK
pacrnpocTpaHeHHE B IPUPOJIE, 13.12.2024  https://m.edsoo.ru/00adeea6
¢bu3nyeckre U XUMHUYEeCKHe CBOMCTBA
AMMHaK, ero Gpu3n4ecKue u

29 XMMHYECKHE CBOMCTBA, MOJYYCHUE U bubsmotera [IOK

> O 19.12.2024  https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonydyenne aMmmuaka, u3yueHue ero bubmorera [IOK
e  TBYH 20.12.2024  hitps://m.eds0o.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA 26.12.2024  https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U CONEN
aMMOHUS B KQU€CTBE MUHEPATIbHBIX

32 noOpeHuii. XuMudeckoe bubmorexa HOK
YAOOP ’ . 27.12.2024 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKaroLEel CpeIbl
COCIMHEHUSIMU a30Ta
®docdop. Oxeun pochopa (V) u

33 (pocg)o pHaH KI/ICJ‘I((I))Ta (b(blfm(qez:xne u bubmorexa [TOK

P . 09.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Hcnonbs3oBanue ¢pocdaTos B

34 KaueCcTBe MUHEPATLHBIX YA0OpEHUH. bubnuorexa [JOK
3arpsi3HEeHUE TPUPOIHON CpEAbI 10.01.2025  https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacupocTpaHEHNE B

35 npu 2 e gnséieézierlngqucxne bubmorexa HOK

PHpOZS, 16.01.2025  https://m.edsoo.ru/00adfd9c

CBOICTBa




Oxkcuapl yrieposaa, ux GU3NYECKue u
XUMHYECKHE CBOMCTBA.

bu6mmoreka [IOK

36
DKOJOTUYECKHE MPOOIIEMBI, 17.01.2025  https://m.edsoo.ru/00adfebe
CBsA3aHHBIE ¢ OKcHuIoM yriaeponaa (IV)
37 VYronbHasg KUCI0Ta U €€ COJU bubmorexa HOK
23.01.2025  https://m.edsoo.ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme
18 "[lonyueHune yriaekuciioro rasa. bubnnorexa HOK
KadecTtBenHnas peakiys Ha kapOOHaT- 24.01.2025  https://m.edsoo.ru/00ae027e
noH"
[TepBoHavasibHBIC TOHATHUS 00
39 OpraHUYECKUX BEIIECTBAX KaK O bubmorexa LHOK
P 30.01.2025 = https://m.edsoo.ru/00ae054e
COEIMHEHUSIX yIiepoia
40 Kpemuuii u ero coeguHeHus bubmorexa HOK
P A 31.01.2025  https://m.edsoo.ru/00ac080a
ITpakTuyeckas padora Ne 5.
41 Pemrenue skciepuMeHTaNbHBIX 3a7a4 bubnnoreka [JOK
1o teMe «BakHelnire HeMeTaulbl U 06.02.2025 | https://m.edsoo.ru/00ae0bf2
WX COCIMHEHUS
KonrtponsHast padora Ne3 o reme
42 «BaxHeumme HeMeTaJUIbl U UX bubmorexa HOK
07.02.2025  https://m.edsoo.ru/00aec0e18
COEJIMHEHU S
OO6mrast XxapakTeprucTruKa
XUMHUYECKUX IJIEMEHTOB —
43 METaJI0B. MeTaninueckas CBsI3b U bu6mmorexa [IOK
MeTaJUIM4ecKasi KpUcTauindecKas 13.02.2025  https://m.edsoo.ru/00ae103e

pemérka. PU3NYECKUe CBOMCTBA
METaJUIOB




XUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUN PsI bubmmorexa [IOK
P . A 14.02.2025  https://m.edsoo.ru/00ael 156
HaMpPsDKCHUH METAIJIOB
OO6mmwme crmocoOb! MOTyIeHUS
meTaiuioB. CruiaBel. Beruncienus mo
45 ABHEHUSIM XUMHUUYECKUX PEAKINN Bubmorexa ITOK
P peaiuH, 20.02.2025  https://m.edsoo.ru/00ael 156
€CJIM OJTUH U3 PEareHTOB COJCPIKUT
MIPUMECH
46 TTousaTue o KOpPPO3UU METATIIOB bubmmorexa LHOK
pp 21.02.2025 | https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 €10 € MeTall
Ilenounbie MeTab 27.02.2025 | https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnnoreka [JOK
KaJIus 28.02.2025  https://m.edsoo.ru/00ael4b2
49 [Iler04HO3EMENBHBIE METAJUIBI — bubnnoreka [JOK
KJIBIWI U MardHui 06.03.2025  https://m.edsoo.ru/00ael5e8
50 Baxuelinme coeqMHEHUS KaJIbIIH bubmorexa LHOK
07.03.2025  https://m.edsoo.ru/00ae15e8
51 O000I11IeHIE U CUCTEMATHU3ALIS
3HAHWUHN 13.03.2025
5 JKECcTKOCTH BOJIBI M CIIOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHUs 14.03.2025 = https://m.edsoo.ru/00ac1886
[IpakTuueckas pabora Ne 6 o Teme
53 "KECTKOCTL BOALI U METOMLI €€ bubmmorera [IOK
| 20.03.2025 | https://m.edsoo.ru/00aclae8
yCTpaHEHUS
. bubnmoreka [JOK
54 A
JOMUHIH 21.03.2025 | https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOWCTBA OKCUIA U bubnmoreka [JOK




TUIPOKCHUIA 03.04.2025 | https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
36 Keneso 04.04.2025  https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeje3a bubnnoreka [HOK
(I1) u xxene3a (1II) 10.04.2025 | https://m.edsoo.ru/00ae35e6
53 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU 11.04.2025
[IpaxTuueckas padora Ne 7.
59 Pemenue skcnepuMeHTaIbHBIX 33124 bubnuorexa [JOK
1o TeMe «BaxkHelie MeTauibl U UX 17.04.2025  https://m.edsoo.ru/00ae3de8
COETUHEHUS
Brruucnenus no ypaBHEHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB J1aH B U30bITKE WIIN bubnnoreka [JOK
COZEPKUT IpUMeCH. Brruncnenus 18.04.2025  https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BbIXOJa IPOIYKTa
peakuuu
61 O06001IeHne U CUCTEMATU3AIIHS
3HAaHUU 24.04.2025
KonTponbnas padota Ne4 o teme
62 «BaxHeimme MeTaibl U X 75.04.2005
COCTUHCHHU S
63 BemectBa u marepuassl B bubmuorexa [JOK
MOBCEIHEBHOH KU3HU YEIOBEKA 08.05.2025  https://m.edsoo.ru/00ae3£50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKPY’KAIOILEN CPE/IbI 15.05.2025  https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perreHnn bubnmoreka [JOK
HKOJIOTMYECKUX MPobIeM 16.05.2025  https://m.edsoo.ru/00ae4270




66 PesepBHbIil ypok. O6001IcHIE 1 | bubnunoreka [JOK
cucTeMaTu3alus 3HaHu| 22.05.2025 | https://m.edsoo.ru/00ae0dOa
67 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH 23.05.2025 | https://m.edsoo.ru/00adb33c
PezepBHblit ypok. O6o01eHue 1 bubnuoreka [IOK
68 . 1
cucTeMaTu3alus 3HaHui 29.05.2025 | https://m.edsoo.ru/00ad9cb2
OBILIEE KOJIMYECTBO HACOB I10 68

[NPOTPAMME




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

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1.

2.

H.I1.Tpoery6ogBa. [Toypounbie pa3paboTku 1o Xumu. § kiaacc. — M.:
BAKO, 2014. — 400c. — (B momo11p IIKOJIbHOMY YIUTEJIIO).

B.I". lenncoBa. Xumus. 8 Kjacc: moypouHsle miansl no yuyeonuky O.C.
["abpuensna. — Bonrorpan: Yuurens, 2011. — 171c.

. O.C. T'abpuensn, C.A.Cnankos. Pabouas terpans «Xumus. 8 kinace» — M.:

Hpoda, 2017. —207c.

. O.C. T'abpuensn, A.B.Kynuosa. Xumus. 8Ki1.: TeTpaib JJisl J1aOOpaTOPHBIX

OIBITOB U MpaKTH4YeCcKuX padot. — M.: JIpoda, 2017. — 96c.

. H.C.ITaBnoBa. KoHTpoJIbHBIE U CAMOCTOSITENIbHBIE pA0OTHI [0 XUMHH: &

kiacc: Kk yueOnuky O.C. I'abpuensna «Xumus. 8 kinacey. — M.:
N3parenscTBO «OK3amen», 2015. — 253c¢.

. H.IL.Tpoery6oBa. KoHTpoJIbHO-U3MEpPUTENIbHBIC MATEPUAIIBI. XUMHUS. 8

knacc — M.:BAKO, 2013. — 112c.

. C.B.bouaposa. Xumus. 9 knacc. [loypouHsie mianbl 1o y4eOHUKY

«Xumus. 9 kimace» O.C. I'abpuensna. — M.: [Ipoda, 2006. — 96c¢.

. ML.IO.T'opxoBenko [Toypounbie pa3paboTku 1mo xumu. 9 kimacc. — M.:

BAKO, 2013. — 432c. — (B nomo1iib MKOJILHOMY YYUTEIIO).

. Xumus. 9 ki1.: paboyas tetpaap k yueOHuky O.C. ['abpuensna «Xumus.

9xnacc» / O.C.I'abpuensn, C.A.CnagkoB. — 3-¢ u3., CTEPEOTHIL. — M..:
Hpoda, 2017. — 221c.: u.

10.Xumust. 9 ki1.: TeTpanpb 11s J1aDOPATOPHBIX OMBITOB M MPAKTUYECKUX padoT

k yueOHuky O.C. I'abpuensna «Xumus. 9xnacey» / O.C.I'abpuensH, A.B.
Kymmoga. — 5-e u3g., crepeorun. — M.: [Ipoda, 2017. — 212c¢.: ni.

11.0.C. T'abpuensn, [1.H.bepeskun, A.A.Ymakosa u ap. Xumus. 9 kiacc:

KOHTPOJIbHBIE U MMPOBEpOoUHbIe padoThl K yueOHuky O.C. ['abpuensna
«Xumus. 9 kimacey». — M.: Jlpoda, 2010. — 174c.



HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

http://www.chemnet.ru I"azeTa « XuMus» 1 CalT IJIs1 YUUTEIIS
«S uay Ha ypOK XUMUN»

http://him.1september.ru Equnas xomnexkuus L{OP:
[IpeameTHass KOJUTEKIUS « XUMUSI»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-
Hay4HbIe dKCIIepuMeHThl: XuMus. Komnekuus Poccuiickoro
o0mreo0pa3oBaTeILHOTO TIOpTaia

http://experiment.edu.ru AJIXUMUK: caiit
JLYO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickast omummnuana
IIKOJLHUKOB IO XUMUHU

http://chem.rusolymp.ru Opranudeckasi XuMusi: JEKTPOHHbBIN
Y4€OHUK JIJIs1 CPETHEN HIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI
XUMUH: JIEKTPOHHBIN YU4EOHUK

http://www.chemistry.ru JIlucTaHIIMOHHAs OJIUMITHAA
M0 XMMUU: TeIEKOMMYHUKAIIMOHHBIN 00pa30oBaTeIbHBIM
MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry Jlucra
HIIMOHHBIC BPUCTUUECKUE OJIMMITHA]IBI IO XUMUHU

http://www eidos.ru/olymp/chemistry 3anumaren
bHAS XUMUS

http://www 104.webstolica.ru Knaccudpukanuss XuMuaeckux
peaxkuuii

http://classchem.narod.ru KouTpen — Xumus jyist Bcex: yd4eOHO-
WH(OPMAITMOHHBINA CAUT

http://www. nanometer.ru OHJIaliH-CIIPaBOYHUK XUMUYECKUX SJIEMEHTOB
WebElements

http://webelements.narod.ru [Tomymnsipaast Oubnrorexa
XUMHUYECKUX IJIEMEHTOB

http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueOHbIC U CITpaBOYHbBIE MATEPHAIIBI TIO
XUMUHU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -
Mup xumun

http://chemworld.narod.ru Caiit «Buptyanbnas
XUMHUYECKas MIKOJIa»

http://maratakm.narod.ru Cait «Mup xumun»

http://chemistry. narod.ru XuMuK.py: caiiT o xumuu

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii noprani
ChemPort.Ru




http://www.chemport.ru Xumuueckuii cepsep HimHelp.ru: yueOnsie u
CIIPABOYHBIE MaTEPUATIBI

http://www himhelp.ru Xumusi: Marepuainsl «Bukuneann» — cBOOOTHON
SHIUKIIOTIEAUH

http://ru.wikipedia.org/wiki/Xumus Xumus Jyis BCeX: WITIOCTPUPOBAHHbBIC

MaTepuabl o 00IIel, OpraHnYecKol U HeopraHudeckoi xumuu http://school-

sector.relarn.ru/nsm Xumus u xku3Hb — XXI BeK: HAyYHO-TIONYJISIPHBIN

XKypHaI

http://www.hij.ruXumo3a: cooOmiecTBo yuurteneil xumun Ha moptaine «CeTb
TBOPYECKUX YUUTEIECH»

http://www chem.asu.ru/abitur DekTpoHHas 6MOIMOTEKA TTO
XUMUHU U TEXHUKE

http://rushim.ru/books/books.htm DnekTpoHHas 6udIMoTEKA yUeOHBIX
MaTepHuayioB 1o Xxumuu Ha rnopraie Chemnet

http://www.school2.kubannet.ru Sunuknoneausa «IIpupoaa Haykn»: Xumus

http://elementy.ru/chemistry
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