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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (enepaibHON paboueil MHpPOTrpamMMbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
oOy4yeHusl, BOCIUTAHUS M PaA3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Y4EOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peaMETHOE COJIep>KaHue,
MpeAyCMaTPUBAET PACIpPENECICHUE €ro Mo KilaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3ienaM M TeMaMm IPOrpamMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM MEXKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro Mpoliecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpeaenseT BO3MOXHOCTH TMpeAMeTa s
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUSI OCHOBHON 00pa3oBaTeNIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaAHUN K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld U3y4eHUs PeAMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/Iep)KaHMS.

3HaHWE XWMHH CIY)KUT OCHOBOW [iJisi (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIHHOM E€IUHCTBE MHUPA, BAKHYIO
pOoJib UTpatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MYTSAX PEIICHHS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPaHEHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMupOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 0011eH U (PYHKITMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOpPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEMH
OoOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM y4yeOHOM  JIEesTEIhHOCTH,
OKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKMX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NS TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKON HAYYHOTO MBINIJICHUS, 3aKJIaJbIBACT OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHre 00yJarONTUXCS.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aIalITUPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKHM XUMUH Ha ONpeAeIEHHOM dTane eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OPraHUYEeCKON XUMHH.

CrpykTypa coaepkKaHus MPOrpaMMbl IO XMMHUU CPOPMUpPOBAHA HA OCHOBE
CUCTEMHOr0O noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
NOHATUI O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUI O XUMUYECKON
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl IO NPUHIMILY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J{. 1. MeHnaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpencTaBleHUH 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HaHUS PpPacCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH
MOJyYEHHBIX U OCMBICIEHHBIX (DAaKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOIO
YPOBHSI K JPyromMy, BBINOJNHSS (GYHKUUM OOBSICHEHHS M MPOTHO3MPOBAHUS
CBOICTB, CTPOEHUSI U BO3MOKHOCTEW MPAKTUYECKOIO MPUMEHEHUS U MOJyYEHHUS
M3Yy4aeMbIX BEIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS] O XUMUUYECKONU COCTABIIAIOLIECH HAyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NpPHUPOABI, LIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMUU MPOUCXOIUT C MPHUBICYECHUEM
3HaHUW M3 paHee H3YyYEHHBIX YYEeOHBIX MpeaMeToB: «OKpyKaloluil Mupy,
«buosorus. 5—7 xkimacce» u «dusnka. 7 Kimacey.

[Ipy wW3yyeHUH XUMHH MPOUCXOAUT (HOPMUPOBAHKME 3HAHUI OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbI XHUMHUECKHUX
3HaHUW — BaXHEUIINX (PAaKTOB, MOHITHIA, 3aKOHOB M TEOPETHUECKUX MOJIOKECHUH,
JOCTYIIHBIX 00OOIIEHU MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX TPUMEHEHWH B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBHJ OE€30MacHOrO OOpalleHHsl C BELIECTBAMHU B
MIOBCEIHEBHOM JKU3HHU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs BaKHOE
3HaYeHHE MPUOOPENTU TaKUE 1IETH, KaK:

— (OpMHUPOBAHHUE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIBHOMY MPHUHSITHUIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIeHUE
O0yJarommxcss K CaMOCTOSTEIbHOM MMO3HABATEIbHON JEATEIbHOCTH, HAYYHBIM
MeToJaM TO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCIOBHii, CIOCOOCTBYIOLIMX MPUOOPETEHUIO O0YHArOITUMUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CAaMOTO3HAHUS, KIIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMITETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIEATEIBHOCTH;

— ¢opmupoBanue oOmEeld (QYHKIHMOHAIBHOM W  €CTECTBEHHO-HAYyYHOM
IPaMOTHOCTH, B TOM UHCJI€ YMEHUW OOBSICHATH W OICHUBATH SIBIICHUS
OKpY’KaOIIIero MHpa, MCIOJB3ysl 3HAHUS U OIBIT, MOJYYCHHbIE MPH H3yUYECHUHU
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYJIOBOM JIESITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA UEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJeCO00pa3HOro TMOBENECHUsT B OBITY M TPYIOBOM JESITEIIBHOCTH B IEJSIX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHON Cpebl;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(UiIs U HAmpaBIEHHOCTH NajbHEHIIEro
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4€JOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemlecTB. [loHsAiTHE 0 MeToax MO3HAaHHWS B XUMHUH. UMCThIE BEHIECTBA U CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas (¢opmyna. BajleHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCUTENBHAs aTOMHas Macca.
OTtHocuTeNBbHAs MOJEKYISIpHAs Macca. MaccoBas 401 XMMUYECKOTO JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCIUHEHHUN.

du3nyeckne U XMMUYECKUE SBJICHUS. XMMHUYECKAsl pEaKUs U €€ NMPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX pPEeaKIUil (COeTUHEHUs, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMMUYECKOH MOCYJOM, MpaBWiIaMHu paboThl B Jad0opaTopuu U
npuémMamMu 0OpalleHus: ¢ JIabopaToOpHBIM 00OpPYAOBAHHEM, U3YYCHHE U OMUCAHUE
(Gu3MUecCKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢u3nueckux (MJaBJI€HUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCAIUsl BOJbI) U XUMHUYECKUX (TOpEHHE CBEYM, MPOKATIMBAaHUE
MEJTHOM TTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHUM, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peaklMil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUIAPOKCHUIA
meu (1) mpu HarpeBanuu, B3auMoieicTBHE *kene3a ¢ pactBopoM cosid meau (I1),
U3y4YEHHE CIOCOOOB pa3/elieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIUA, XpoMaTorpadusi, MPoBEACHNUE OYNCTKH MTOBAPEHHOMN
COJIM, HaONIOAEHWE W  ONUCaHWE  pe3yJbTaTOB  MPOBEACHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHME MOJIEJEH MOJIEKYJ
(IIapoCTepKHEBBIX ).

BaxxHelne npeacTraBuTe 4 HCOPraHUYECKHUX BELIeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT u mpocroe
BelecTBo. Haxoknenuwe kuciopoja B MpUpoAe, (pU3MYEecKHe M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KHUCTopoAa B JabopaTopuu W TPOMBINUICHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBoit 3¢(deKT XUMHUECKON peaklnd, TEPMOXMMUYECKUE YpaBHEHHS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCUJICHHE MMAPHUKOBOT0 3(pdekTa, pazpylieHrne 030HOBOTO CIOSI.

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHEe ¢ XUMUYECKHE CBOWMCTBA, MPUMEHEHHE, CIIOCOOBI
nonyyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacy€Tsl Mo XUMUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHbIe M HEHACHIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUS.
Ponp pacTBOpoB B IpUpOJI€ U B KU3HU 4YeloBeKka. KpyroBopoT Bonbl B IPUPO/IE.
3arps3HeHne NpUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcuapl. Kiaccuduxanms
OKCUJIOB:  cojeoOpasywomiue (OCHOBHBIE, KHCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpasyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUECKHUE
CBOWCTBA OKCUIOB. [lonyuenune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHHM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuii. PU3MYECKHE U XUMHUYECKHE CBOWMCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucinot. Ousndeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

Comu. Homenknatypa coseil. @U3NYECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[lonyueHune cosen.

['eHeTnyeckas CBSI3b MEXKY KJIacCaMU HEOPTAHUYECKUX COCAUHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONMPEIECICHHUE CONCPKaHUs KUCIOpOAa B BO3AYyXe, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YyUYCHHE CBOWMCTB KHUCJIOpOJa, HaOIIOACHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACIO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBHE Bojopoaa ¢ okcuaoM meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIeHUE OOpa3Il0B BEIIECTB
KOJMYECTBOM | MOJIb, HCCIIEIOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE BOAbI C METAJIAMHU
(HaTpeM ©  KaubllueM) (BO3MOXHO HCIIOJBb30BaHHWE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3aumozeiicTBua okcuga meau (II) ¢ pacTBOpoM CEpHOM KHCIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJTYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHEeWIne KIacChl HEOPraHMYECKHX
COCTUHEHUI».

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

[lepBble TOMBITKK KiIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. l[loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuit 3akoH. [leprognyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEpuoAHas  (OpMBbI
[Tepuoanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoasl
u rpynnbl. Ouzndeckuil CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB IEPUOAA U
TPYIIIbI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX sAep. M3oTomnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl J[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA T10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl paJluyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUTMYECKUX CBOMCTB IO IPYyNIIaM U MEPUOJIaM.

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHast (TOJisipHass M HEMOJISIPHAs))  CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

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

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAUIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YEPEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalnW3, CHHTE3, Kiaccu(dukaius, TMepUoJIUIHOCTh, HAOIIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIH],
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3NUYECKUE BEIMYUHBI, CTUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUVIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnogmueckuit 3axoH. [lepuoanyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbLUsi U HUX
COCMHEHUN B COOTBETCTBUU C TIOJOKEHHUEM 3JIeMEHTOB B llepuoanueckoit
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxainyss 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHYECKHUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIraoBomMy 3ddekrty, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOpAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
yYpaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [loHsATHEe 0 TOMOTEHHBIX U T€TEPOreHHBIX
peakuusx. [loustue o karanuse. I[losTne o xumMmruyeckoM paBHoBecuu. DakToOpBI,
BIIMSAIONIME HAa CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJICKTPOHHBIN  OanaHc
OKHUCIIUTENIbHO-BOCCTAHOBUTEIBLHOMN peaKkiuu. CocraBnenue YpaBHEHHUI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMii C  HMCIOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annonsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMA BUIAMH
XUMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIeM B CBET€ TMPEJACTABICHUH 00 3JIEKTPOJIUTHUYCCKON
nuccounanuu. KauectBeHHble peakini Ha HOHBL. [IOHSATHE O THApOIIN3E CONEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEIOBAHNE 3aBHCUMOCTH CKOPOCTH XUMHUYECKON peaKiuu
OT BO3JICUCTBUS PA3UYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIONIUX ~ MPU3HAKKM  MPOTEKaHUs  peakluii HMOHHOro  OOMeHa
(oOpazoBanue ocajaka, BbIIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIuid Ha HOHBI, pelICHUE
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (pu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHYECKHE CBOWCTBA Ha MNOpUMEpEe  XJopa
(B3aUMOJEHCTBHE C METaUlaMd, HEMETaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHasi KMCIIOTa, XUMUYECKHE CBOMCTBA, IMOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHeWIMe XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue u (HU3MYECKHUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(BUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoiicTBa cepbl. CepoBoopoJ, cTpoeHue, (u3NYecKue u
XUMHUYECKUe CBOMCTBA. OKCHABI CEpbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kwuciora, (QHU3WUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XHUMHUYECKHE pPEaKIuu,
JeXale B OCHOBE IPOMBIILIEHHOTO CIOCO0a MOJMYyYEHHSI CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CIIOCOOBI €r0 IPEAOTBPAILICHHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
dusznyeckue U XxuMudeckue cBoictea. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
busznyeckrue u XMMHUYECKHE CBOWCTBA, MOyuyeHue U nmpuMenenue. Conu aMMOHus,
ux pU3NUEeCKUEe U XUMUYECKHE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJiydeHHe, (U3UYECKUE U XHUMHYECKUE
cBOiicTBa (0OIIME Kak TMpEJACTaBUTENS KJlacca KHUCIOT U cHelupuYecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yn00peHuil. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUWE BO3/AyXa, MHOYBbI U BoOJM0EMOB). docdop,
aoTpornubele Moaupukanmuu ¢Gocdopa, u3NUECKHEe U XUMHUYECKHE CBOWCTBA.
Oxkcup docdopa (V) u pochopHas kuciora, puznueckue U XUMUUECKUE CBOMCTRA,
nosyuenue. Mcnonp3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OOmast xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIIEHH  OKHUCJIEHMUS.  YTJIEpOJ,  aJUIOTPOIIHBIE
Moau(pUKalMM, pacIpoCTpaHEHWEe B MpuUpoae, (U3MUECKHUEe U XUMHUYECKHE
cBoictBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
du3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
MOJlyY€HUE U MPUMEHEHHE. DKOJIOIMYECKHe MpOoOJIEMbl, CBS3aHHBIE C OKCHUIOM
yraepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KucaoTa U €€ coM, uX (PU3MUEeCKUe U XMMHYECKHUE CBOMCTBA,
noJiyueHue U npuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonb3oBaHne KapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayabHbIE MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCIUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, dTaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKUA YIJIEBOJOPOAOB (Yyrojib, NPUPOAHBIA Tra3, HEPTh),
NPOAYKTHl WX mepepaloTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BaXKHBIX BEIIECTBAX: )KHMpax, OeKax, yriieBojax — 1 ux
poJiM B JKH3HM YeJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHUN.

KpemHuuii, ero ¢usznueckue M XUMHYECKHE CBOMCTBA, IOJyYEHUE U
npuMmeHnenue. CoenuHeHHs KpeMHusi B mnpupoze. OOmue mnpeacraBieHust 00
okcusie kpemaust (IV) u kpemaueBoi kuciore. CHUIMKAThI, UX UCIOJIb30BAHUE B
ObITYy, B IIPOMBIIUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KEpaMHUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobiempr 0€30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAUECTBEHHBIX PEaKIMi Ha XJIOPUJI-MOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)Xkaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJIOT€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl ©u €€  COEAUHEHUSMU  (BO3MOXKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHOW peaklMK Ha Cyab(dar-
MOH U HaOJIoOJeHUE MpHU3HAaKa €€ MPOTEKaHUs, O3HAKOMIJIEHHE C (PU3HUYECKUMU
cBOMicTBaMM a3oTa, (ochopa M HX CcoeOUHEHUH (BO3ZMOXKHO HCIOJIb30BAaHUE
BHJICOMATEpHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi HAa MOH aMMOHMS U PocdaT-uOH U U3ydYeHHE MPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHIEHTPUPOBAHHON a30THOW KUCJIOTBI C MEJIBIO
(BO3MOXHO HCIIOJIb30BaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUTMYECKUX peIIETOK aiMasza, rpadura, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCcOpOLMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEJACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IPU3HAKOB MX IPOTEKAaHUSA, O3HAKOMJIEHUE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxHenmme HeMeTauTbl M UX COCTUHEHUS.

MeTtasiibl U MX COCAUHEHUSA

OO11ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nojiokeHus B llepuomuueckod cucreme xumudeckux ossemeHros [ .
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiioB. Meramnueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKUH  pAl
HampsHkeHU MeTawioB. du3nyeckue U XMMUYECKHUE CBOMCTBA MeTauioB. OO0rue
ciocoObl mosydeHus MeTtaioB. [loHsTHEe O KOpPpO3WM METaliIoB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamel: nonoxeHue B llepuoanyeckon cucreme XMMHYECKHX
anementoB /. M. MenaeneeBa, CTpO€HHE MX aTOMOB, HAaxOXKJIECHUE B IIPUPOJE.
duznyeckre U XUMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbl U



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne mIENOYHBIX METAUIOB MU HUX
COCIUHCHUM.

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuognueckon cucreMe xumuueckux snemeHtoB . M. MennaeneeBa, crpoeHue
HX aTOMOB, HaX0XJIEHUE B Npupoae. PU3NUEeCKUEe 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUIl, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TTo10keHre B [leproindeckoil CUCTeME XUMUYECKUX JIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaxXxOoXAeHWE B mpupoae. Dusumueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIcHUE B mpupoac. DPuU3NYECKHE U
XUMHYECKHE CBOMCTRA kene3a. OKCHIbI, THAPOKCUIBI U cosn kenesa (1) u xenesa
(IIT), ux cocra, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBaAMH, M3Y4Y€HHE  PE3YyJIbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJIB30BaHUE BHICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUAIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIBI, TPOLECCA TOPEHHUS XKeje3a B KUCIOPOAE
(BO3MOXKHO  HCIOJIb30BAHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (II), HaGnrogeHNE U OMMCAaHUE MPOIECCOB OKPAITUBAHUS
MJJaMEHH MWOHAMU HATpus, Kalusg M Kaibluid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(POTEPHBIX CBOMCTB THMAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 10 TeMe «Baxknenime
METaJlJIbl U UX COCIMHCHUS.

XUMHA M OKPYKAIOLIAA cpeaa

BemectBsa u Marepuanbl B TOBCEIHEBHOM >XM3HM 4YeJOBEKa. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xuMun B perieHu# 3K0JIOTHUYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOMIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBECHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJEJb, SBJICHHE, MAPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwusuka: Marepus, aToM, OJCKTPOH, IMPOTOH, HEUTPOH, HOH, HYKIH]I,
U30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJa, JJIGKTPUUYCCKUI 3apsij, MPOBOIHUKH,
MOJyIPOBOHUKY, AUDIEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KpUCTAITHNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocunres, npixanue, OuMocdepa, IKOCUCTEMA, MUHEPAIbHbBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpPaNbl, TOPHBIE MOPOJBI,
10JIE3HBIE UCKOIAEMbI€, TOIJIUBO, BOJAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHATBIMU B
oOlIeCTBE MpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CHOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALNHI 00yYarOIIHUXCS.

JIMYHOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIBITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTprmoTH4YeCcKOro BOCIMTAHUA:

LIEHHOCTHOT'O OTHOULIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUsS 3HAYEHUS XMMHYECKOM HAyKH B KHA3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPa U OOILIECTBA;

2) rpakIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUI B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENIbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH NpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLEccCe OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TIPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKM WU COCTaBISIOLINE
OCHOBY I TIOHUMAaHHS CYIIHOCTH HAYYHON KapTHHBI MHUpa, NpPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS NPUPOJIBI, B3aUMOCBS3SX 4YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMAeMbIX TPOIECCOB W SIBJICHUH,
MO3HABATENIbHOM, MH()DOPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHIO M TIO3HAHWIO, JF0003HATEIHHOCTHh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TPOEKTHOW U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTHUYECKOMY U3yUYeHHUIO TTpodeccuil 1 TpyJa pa3auyHoro poja,
YBOKEHHUE K TPYAy M pe3yibTaTaM TPYJAOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHMS TPEJAMETHBIX 3HAHUM 1O XUMHUHU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJILHOU TPACKTOPUHU MPOJIOHKEHUsT 00pa30BaHUsl ¢ YYETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHenrHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HCOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCHOHATBLHOM Cpejie;

6) PK0JIOTHYECKOr0 BOCIUTAHMS:

HKOJIOTHYECKH 11€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOT0 MOBEICHUSI IPU padOTE C BEIIECTBAMU, & TAKXKE B CUTYalUsIX,
YTPOKAIOMIMUX 3J0POBbIO U KU3HU JIOAEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble TPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOLIEH MPUPOIHONU CPEOu, ISl MOBBIIECHUS
YPOBHSI  DKOJIOTMYECKOM  KYJBTYphl, OCO3HAHHUS TJIOOAJIBLHOTO  Xapakrepa
AKOJIOTMYECKUX MPOOJEM M IMyTEeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTHYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM U COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX PpE3yJbTAaTOB BBIJICIAIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (DAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT H JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETax W TO3BOJSIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O ILIEJIOCTHOU



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBICHHIO YYEOHOM
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKU, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU TOHSATHUSIMH), HUCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH JJISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBS3M MEXIY OOBEKTaMH HW3Yy4YCHUS,
CTPOUTH JIOTUYECKHUE pacCyXIAeHUs (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TIpoOIEcCe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKON Peakli — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BATH CYIIICCTBEHHBIC
MPU3HAKUA U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MIPOTHUBOPEUMS B U3yUaE€MbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JI1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

NPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJ0M IIpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMmyaupoBaTh 000O0IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOWpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGMOPMAIIHUIO
Pa3IMYHBIX BUJIOB M ()OPM MPEACTABICHUS, MOJYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InYHbIE METOJbl U 3alpOoChl MPU TMOUCKE U OTOOpe
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJbTYpPOU aKTMBHOI'O MCIOJIb30BAaHUS PA3IMUHBIX IOUCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATBHYIO (HOpMY MpeAcTaBIeHUS UH(DOpPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamy,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M aHAJW3UpPOBaThb B IIpolecce Y4eOHOH u
UCCIIEIOBATENbCKON NI€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHUSI 3a/laBaTh BOMPOCHI (B XOJ€ Jauajora W (WIM) AUCKYCCHH) II0
CyLIECTBY  OOCYXJaeMOWd  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEJI0KEHHOM 3a1a4H;

YMEHUSI  NPEJCTaBIATh  IOJYYEHHbIE  pEe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALNIO
pe3yJbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  IPU  PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyX1eHuss, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTEIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harboee 3PpPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEJIbHO COCTAaBJSTh WM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QJITOPUTM JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YeHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIIOBUU 33]JIaHUN.

NPEIMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 005S3aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIFOT: OCBOEHHBIE OOYYalOUIMMHCS HAyYHbIE 3HAHUS, YMEHMSI M CIIOCOOBI



NEUCTBUN, chenupuIecKkue I TpeAMETHOW o0macth «XUMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAaHWA, €ro HMHTEpIpeTaluH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUCOHBIX U HOBBIX CUTYAIIHSIX.

K xonIy oOydenus B 8 kiiacce npeMeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIIECHBb
OKHUCJIEHHS, XUMHUYECKasl peakuus, Kilaccu(ukKauus peakuuid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMUUYECKUE PEAKINH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, JJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasi CBs3b, MOJSIPHASI U HEMOJISIpPHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHITUH H
MPUMEHSIThH ITU TTOHSTHUS MPU OMMCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIMOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JUIsI COCTaBiCHHS (HopmMys
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENIEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEIUHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPTraHUYECKNUX COECIUHEHUSX;

e packpbiBaThb cMbIci [lepunomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh TMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXpPAaHEHHS MAaCChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Ileprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHATHS «rJaBHas
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maibeie u
OosbIlIe TEPUOAbl, COOTHOCUTH O003HAUEHMs, KOTOpPble HMEIOTCS B
tabmume «llepuoamueckass cucrema xumuydeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJacCU(pUIMPOBAaTh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY U COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepPU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUMN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TPEBpaALICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYIO W MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIeOBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYI0Ml U
7abopaTopHbIM  000pY/IOBaHHWEM, a TaKKe TMpaBUiiaM OOpaIleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPaHHUIO
razoo0pa3HbIX BeIIECTB (BOAOpOAAa M KHCJIOPOJAA), MNPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MAaCCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakMmyc, dheHondTanenH, METUIOPAHXK U JPYTHe).

K xoHiy 00ydeHus B 9 kjiacce rnpeaMeTHbIe pe3yJIbTaThl HA 0A30BOM YPOBHE
JIOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaTh CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJA, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas pPeaklMsi, XUMUYecKasi CBsI3b, TEIIOBOU ekt
peakuuu, MOJb, MOJSIpHBIM ~ 00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHMHUYECKOe paBHOBecHUe, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInuecKas), KpHUCTAJUIMYecKas pemeTka, KOppo3us METaJUIOoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMAas
koHuenTpanus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JJI COCTaBJIeHHS (HOpMyT
BEILIECTB U YPABHEHU XMMHYECKUX PEAKIIHIA;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, IMPUHAMJIEKHOCTh BEIIECTB K
OTNpEeNEIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnam, BHUJI XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpeiBath cMbica llepuommueckoro 3axkona JI. U. MenaeneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh W XapaKTepU30BaTh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pazinuath TMOHATHUS «rJ1aBHas noiarpynmna (A-rpynmna)» u «moOouyHast
noarpymnmna (b-rpymnma)», manbie u  OONbIIME TMEPUOMABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO OJJIEKTPOHOB U
pacrpefieieHue MX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB U UX COCIUHEHUU B
npejenax MaJblX NEPUOJIOB U TJIaBHBIX MOATPYHN C YUYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HCOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P (HEKTy, 0 U3MEHEHUIO CTEMEHEH OKUCICHUS
XHMHUYECKUX IJIEMECHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX U CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OIMNUCAHUE
NpUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUS DJEKTPOJIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEUN U COJIEH, TTOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBJICHUS JIEKTPOHHOTO OaraHca dTUX PEaKITHii;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATH OTHOCHUTEIBHYIO MOJEKYJISPHYIO W MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMEeHTa 1o (dopmyie
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TOIYYCHUI0O W COOMPAHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa U YTIIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PaCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIbHON JIEATeTbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OO0OOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peajbHBIM M
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3jieioB u

KoaudecTBO 9acoB

KoHnTpoJubHbie

IIpakTH4eckue

deKkTpoHHbIE (LM (POBbLIE)

n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUSA
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 0 ’ bubmuoreka [IOK
MPAKTUYECKOU NEeATEILHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BerecTBa u Xumuieckue 15 | 0 bubmuoreka [IOK
peakunu https://m.edsoo.ru/7f41837c
Uroro no pazueny 20
Pa3nes 2. Baskneiimme npeacTaBUTeId HEOPraHUYECKUX BelIeCTB
21 Boznyx. Kucnopon. ITonstue 6 0 0 bubmuoreka [IOK
00 okcugax https://m.edsoo.ru/7f41837¢
5 Bonopoa.Ilonstue o kucnorax g 0 | bu6nunorexa LIOK
U COJIIX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [Tonsitue 00 5 | | bubnmnorexa [JOK
OCHOBAHUAX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACChI 1 1 1 bubmuoreka [{OK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Uroro no pazgeny 30

Pa3nen 3. [lepuoanueckuii 3axon u [lepuoauyeckas cucrema xumudecknx iemeHToB [[. U. MenaesneeBa. CTpoeHue aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[Tepuoanueckuii 3aKOH U

31 Ilepuoaunueckas cucrema 7 Bu6muotexa [JOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CTpoeHue aroma
XumMuyeckas CBS3b.
39 0 . g bubnunoreka LIOK
) KHCIHTETBHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIBLHBIE PEAKITUN
bubmuoreka [IOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
Pe3epBHOCE Bpems 3 bubmorexa [IOK
p p https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KosmyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBo U XUMHYeCKHEe peakul
11 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 0 bubnuoreka [IOK
) OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 0 0 bubnnoreka [JOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DNEeKTPONIUTHYECKAs TUCCOLUALIHS. g | | bubnnoreka [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 0 | bubnuoreka [IOK
’ snemenToB VIIA-rpymimsl. ['anoreHsn https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LOK
) PYTIIBL. £€p https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepruCTHKa XUMHUIECKUX
2.3 anemeHToB VA-rpynnsl. A30T, pocop u ux 7 0 1 bubmmorexa LOK
' PYIHBL A30T, P https:/m.edsoo.ru/7f41a636
COCTUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriuepon u 8 1 2 bubmorexa HOK
' ) PYIHBL. S TACPOA https:/m.edsoo.ru/741a636
KPEMHUH U UX COSIMHECHUS
Wroro no pazueny 25




Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

bubmuoreka [JOK
1 i 4
3 Obmpme cBoficTBa METAIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiniie MeTaibl 1 UX COSIUHEHUS 16 hitps://m.cdsoo.ru/Tf4 12636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmmorexa LHOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kourpoabsubie | IIpakTuueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
| [Ipenmer xumun. Posb XuMuu B KU3HH | 0 0 bubnuoreka [IOK
yenoBeka. Tena u BemecTna 02.09.2024 | https://m.edsoo.ru/ff0d210c
) Ilonsarue o MeTo1aX MO3HAHHUS B | 0 0 bubmuorexa [JOK
XUMHHU 04.09.2024 | https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuna
paboThI B 1a00OpaTOpUH U IPUEMBL bubnuorexa [JOK
3 1 0 0
oOpareHus ¢ 1a00paTopHBIM 09.09.2024 | https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTele BemecTBa U cMecH. CIIocoObI 1 0 0 bu6mmoreka [IOK
paszeleHus: cMecen 11.09.2024 | https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2
5 «Pa3nenenue cmeceii (Ha mpumepe 1 0 0 bubmmorexa [OK
! . PrMEP 16.09.2024 | https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1 0 0
TOMBI H MOJICKYJIBT 18.09.2024 | https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHUE IIEMEHTBI. 3HAKU ] 0 0 bubnmoreka [JOK
(CHMBOJIBI) XUMHYECKHX JIEMEHTOB 23.09.2024 | https://m.edsoo.ru/ff0d2be8
bubmuorexa [JOK
8 II 1 0
POCTHIC I CTOAHBIC BEIIECTBA 0 25.09.2024 | https://m.edsoo.ru/ff0d2a6¢
bu6mmnoreka [JOK
9 A - 1 0 0
TOMHO-MOJICKYJIAPHOE YHeHHe 30.09.2024 | https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEILICCTB.

10 Xumuyeckasi popmyina. BaneHTHOCTb bubmorexa [JOK
Py 02.10.2024 | https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHOCuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHAs MOJIEKYJISIpHAsE Macca 07.10.2024 | https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
3JIEeMEHTAa B COCIMHEHUN 09.10.2024 | https://m.edsoo.ru/ff0d350c
13 Koaunuectso BemiectBa. MoJib. bu6mmoreka [IOK
MognspHas macca 14.10.2024 | https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMmuueckas peakius 16.10.2024 | https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycii0BHUS IPOTEKAHUSA bubnuorexa [JOK
XUMHYECKUX peaKIui 21.10.2024 | https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACCHI BEILIECTB. bubnnorexa [HOK
XUMHUYECKUE YPABHEHUS 23.10.2024 | https://m.edsoo.ru/ff0d3b88
Brrunciienust koiuuecTBa, MacChl
17 BEIIIECTBA [0 YPABHEHUSIM XUMHUYECKHUX bubmorexa HOK
N P 06.11.2024 | https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanus XuMHIECKUX peakinui
18 (coenuHeHus, pa3oKEeHHS bubmorexa [TOK
A P ’ 11.11.2024 | https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4EHBIIi-
19 sHuukoneauct. O6o0eHne bubmorexa HOK
" ARET. LIDOBIH 13.11.2024 | https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3aIrs 3HaHUH
20 KonTponbhas padorta Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAM 18.11.2024 | https://m.edsoo.ru/ff0d4290
21 KonTponbnas padorta Nel o teme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN 18.11.2024 | https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

22 Bo3ayxa. Kucinopon — aneMeHT u bubmmorexa [OK
Ayxa. e 20.11.2024 | https://m.edsoo.ru/ff0d448e
npoctoe BeuiecTBo. O30H
Du3nyecKnue 1 XMMUYECKUE CBOMCTBA
23 KHCI0poJa (peakimu OKUCICHUS bubmorexa HOK
poAia (peattt ’ 25.11.2024 | https://m.edsoo.ru/ff0d4614
ropenue). [lorsTue 06 okcuaax
CrniocoObI Moy4eHus KUCIopo/ia B
24 nabopaTopuu }I:an OMBIH_IJ'IerHOHCTI/I bubmmorexa [IOK
patop P ’ 27.11.2024 | https://m.edsoo.ru/ff0d497a
[TpumeHneHue kucaopoa
TennoBoii 3 PeKT XMMUIECKOI
)5 peaKIuu, MOHITHE O bubnnoreka [JOK
TEPMOXUMHUYECKOM YPaBHEHUU, DK30- 02.12.2024 | https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKUX PEAKIIUSIX
TommBo (HedTh, yroiab U METaH).
26 3ar 5[3H€I§I/I€ql;O3 ’ a, CIIOCOOBI Zro bubmmorexa [IOK
P AR 04.12.2024 | https://m.edsoo.ru/ff0d4c4a
MIPEeA0TBpAIEHUS
[IpakTuueckas pabora Ne 3 o teme
27 «[lonmydennie u coOMpaHue KUCIopoaa bubmorexa HOK
7 . P PO, 09.12.2024 | https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €r0 CBONCTBY
)3 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae 11.12.2024 | https://m.edsoo.ru/ff0d4dd0
29 ®du3nvecKue U XUMUYECKUE CBOMCTBA bu6mmorexa [IOK
BoJopoa. [Ipumenenue Bogopoaa 18.12.2024 | https://m.edsoo.ru/ff0d4dd0
30 [TonsaTue o KkucIOTaX M CONSIX bubmmorexa [OK
23.12.2024 | https://m.edsoo.ru/ff0d50d2
31 CriocoObI MoTy4eHus BOAOPOia B bubnuorexa [JOK
nabopaTtopuun 25.12.2024 | https://m.edsoo.ru/ff0d4dd0
32 [IpakTuueckas pabora Ne 4 mo Teme bubnmoreka [JOK




«[Tonydyenne u coOupanue BOAOPOA, 13.01.2025 | https://m.edsoo.ru/ff0d4f42
W3yYECHUE Er0 CBOMCTB»

13 MonsipHblii 005EM Ta30B. 3aKOH bubnunorexa [IOK
ABoraapo 15.01.2025 | https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA

34 BEII[ECTBA ra3a M0 ero M3BECTHOM bubmmorexa [JOK

. " Y 20.01.2025 | https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEILECTBA WK 00BEMY
Brruucnenust 00b€MOB ra3oB 1o

35 aBHEHUIO PEAKIIMH Ha OCHOBE 3aKOHA bubmmorexa LOK
P N pear . 22.01.2025 | https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B

36 ®du3nueckue 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJBI 27.01.2025 | https://m.edsoo.ru/ff0d587a

37 CocraB ocHoBanuil. [Tonstue 06 bubnnorexa [JOK
WHJIUKaTOpax 29.01.2025 | https://m.edsoo.ru/ff0d59e2
Bopna xak pactBopurens. HacbllieHHbIe

38 u HI;HaCLIpeHHBIIe) acTBOPBI B bubmorexa HOK

H P poL 03.02.2025 | https://m.edsoo.ru/ff0d5b40
MaccoBas [10J1s1 BEIIECTBA B PaCTBOPE
[Tpaktuyeckas padora Ne 5 o Teme

39 «[IpuroToBiieHHE PACTBOPOB C bubnnoreka [JOK
onpeaenEéHHON MacCOBOM J10eH 05.02.2025 | https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

40 KonTponbhas padorta Ne2 o teme bubnnorexka [JOK
«Kucnopoa. Bogopoxa. Boga» 10.02.2025 | https://m.edsoo.ru/ff0d6342

41 OKcupl: COCTaB, KiIacCuUKaIus, bubnuorexa [JOK
HOMEHKJIaTypa 12.02.2025 | https://m.edsoo.ru/ff0d664e
[Tonydyenne u XuMHYECKHE CBOMCTBA

42 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [OK

’ P 17.02.2025 |  https://m.edsoo.ru/ff0d664e

OKCHJIOB




43 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6mmoreka [IOK
HOMEHKJIaTypa 19.02.2025 | https://m.edsoo.ru/ff0d67ca
44 [TonyueHne n XuMU4YECKHE CBOMCTBA bubnunorexa [IOK
OCHOBaHMI 24.02.2025 | https://m.edsoo.ru/ff0d67ca
45 Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
HOMEHKJIaTypa 26.02.2025 | https://m.edsoo.ru/ff0dfee2
[TonydyeHne u XxuMHu4YecKkue CBOWCTBA bubmumoreka [IOK
46
KHUCJIOT 03.03.2025 | https://m.edsoo.ru/ff0dfee2
Conu (cpeanue): HOMEHKIATYypa,
47 CHOCOéLlf 0T )CHI/I}I XHMHqZSKHe bubmorexa [JOK
. i ’ 05.03.2025 | https://m.edsoo.ru/00ad9474
CBOMCTBa
[TpakTuueckast pabota Ne 6. Pemenue
43 JKCIIEPUMEHTAJIBHBIX 3a/1a4 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTaHUUYECKHUX 10.03.2025 | https://m.edsoo.ru/00ad9b7c
COCJIMHEHUID)
49 ['eneTnyeckasi CBA3b MEXIY KJIaCCaAMU bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUI 12.03.2025 | https://m.edsoo.ru/00ad9a50
50 O06o0mIeHre U cucTeMaTr3aIus bubmuorexa [JOK
3HAHHI 17.03.2025 | https://m.edsoo.ru/00ad9cb2
KonTtpoabHnas padora Ne3 no teme
51 "OCHOBHBIE KJIACChI HEOPTAHUYECKUX bubmorexa [TOK
on P 19.03.2025 | https://m.edsoo.ru/00ad9ela
COCTMHCHUI
[TepBBIe TOMBITKA KIIACCH(PUKAITAU
bu6mmorexa [IOK
52 XUMHYECKHX 3JIeMeHTOB. IToHsATHE O
31.03.2025 | https://m.edsoo.ru/00ad9ffa
rpynmnax CXOJHBIX 3JIEMCHTOB
Ilepuoanueckuii 3aK0H U
53 Ilepronuueckas cucTeMa XUMHUYECKHUX bubmorera [JOK
pHoA 02.04.2025 | https://m.edsoo.ru/00ada52¢

anemenToB 1. 1. Menneneepa




bu6mmoreka [IOK

54 ITepuonsr, , 10
PHOABL TPYIHEL HOATPYHITH 07.04.2025 | https://m.edsoo.ru/00ada52c
Crpoenune atoMoB. CoCcTaB aTOMHBIX bubnunorexa [IOK
55
anep. M3oTomnbl 09.04.2025 | https://m.edsoo.ru/00ada342
CTpoeHue AIEKTPOHHBIX 000I0YECK
. bubnmoreka [JOK
56 aTOMOB 3J1IeMeHTOB [lepnonnueckoit
14.04.2025 | https://m.edsoo.ru/00ada6bc
cuctemsl J1. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
57 3JIEMEHTA 10 €T0 IOJIOKEHUIO B bubnuorexa [JOK
ITepuoanueckoii cucreme /1. 1. 16.04.2025 | https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoanueckoro 3aKoHa
53 JUIS Pa3BUTHS HAYKU U NPAKTUKU. /1. bubnnoreka [JOK
N. MenaeneeB — y4€HbIi, IE1Aror 1 21.04.2025 | https://m.edsoo.ru/00ada96e
rpakJIaHUH
DIIEKTPOOTPULIATETLHOCTH aTOMOB
bu6mmoreka [JOK
59 XUMUYECKHUX AJIIEMEHTOB/
. 23.04.2025 | https://m.edsoo.ru/00adaab8
Bcepoccuiickas mpoBepouHas padboTa
bu6mmoreka [IOK
60 Honna ec
FIHAS XHMITECKasd CBish 28.04.2025 | https://m.edsoo.ru/00adac34
KoBaseHTHAs nossipHas XuMudeckas bubnnorexka [JOK
61
CBSI3b 30.04.2025 | https://m.edsoo.ru/00adaab8
2 KoBasileHTHas HenoaspHas XUMUYECKas bubnnorexka [JOK
CBSI3b 05.05.2025 | https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
63 C
TCHEHb orHeem 07.05.2025 | https://m.edsoo.ru/00adae28
64 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE bubnmuorexa [JOK
peakuuu 12.05.2025 | https://m.edsoo.ru/00adb076




bu6mmoreka [IOK

65 O 1
KHCITHTCIH I BOCCTAHOBUTEH 14.05.2025 | https://m.edsoo.ru/00adb076
KonTtponsnas padora Ne4 o reme
66 «Ctpoenue aroma. XuMHUYECKas 1 bubmorexa LIOK
' 19.05.2025 | https://m.edsoo.ru/00adb486
CBSI3bY
67 PesepBHeiit ypok. O600IICHHE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH 20.05.2025 | https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 | bubnuorexa [JOK
cUCTeMaTH3alus 3HaHUH 21.05.2025 | https://m.edsoo.ru/00ad9cb2
69 PesepBHblit ypok. O0001IeHNE U 1 bubnnorexa [JOK
cUCTeMaTH3alus 3HaHUH 22.05.2025 | https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 69
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie | IlpakTnueckue
n/n Bcero U3yYEeHUs oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcbi

[lepuoauueckuii 3aK0OH.

| [Iepnoanueckas cucrema | bubnuoreka [IOK
XUMHUYECKHX 31eMeHToB /l. U. 02.09.2024 | https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XUMHYECKHX DJICMEHTOB 1 bubmorexa [JOK

R 04.09.2024 | https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Kitaccudukanust 1 HOMEHKIIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB 09.09.2024 | https://m.edsoo.ru/00adb7e2

4 Buabl XMMUYECKON CBA3U U TUIIBI | bubnuotexa [JOK
KPUCTAJUIMYECKUX PELIETOK 11.09.2024 | https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o treme

5 «IloBTOpeHue u yrayOiaeHue 3SHAaHUH 1 1

P e 16.09.2024

OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHuecKux | bu6mmoreka [JOK
peaxkLyii 10 pa3aIuYHbIM IIPU3HAKAM 18.09.2024 | https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN

7 eakuuu. [loHsATHE O TOMOT€HHBIX U 1 bubmorexa HOK
P ] 23.09.2024 | https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[ToHsITHE O XUMHYECKOM

8 aBHOBecHU. DaKkTOPbI, BAUSIOIINE 1 bubmorexa [TOK
p ' PEL, B 25.09.2024 | https://m.edsoo.ru/00adc28¢c

Ha CKOPOCTH XHUMHAYCCKOU p€aKkunu U




I10JIO’)KEHNE XUMHUYECKOTO
paBHOBECHS

OKHCIUTEIBFHO-BOCCTAHOBUTEIHHBIC

bu6mmoreka [IOK

9
peakuuu 30.09.2024 | https://m.edsoo.ru/00adcade
Teopust d2IEKTPONIUTHIECKON
10 muccormanyi. CHIIbHBIE U cl1a0bIe Eubmorexa ITOK
' 02.10.2024 | https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HonHrle ypaBHEHUS pEAKIIUNA bubnmorexa LHOK
P peaKh 07.10.2024 | https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KHUCIOT U
12 OCHOBAHUH B CBETE MPEACTABICHUI bubnuorexa [JOK
00 PIIEKTPOIUTUIECKON 09.10.2024 | https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XUMHUYECKHE CBOWCTBA COJIEH B
13 CBETE IIPEACTABICHUN 00 Bubmorexa ITOK
P . 14.10.2024 | https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIIHI
14 TTousTie o runponze coien bubmmnorexa [IOK
AP 16.10.2024 | https://m.edsoo.ru/00add9d4
15 O0o00mIeHNEe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUH 21.10.2024 | https://m.edsoo.ru/00addd12
[IpakTuueckas pabora Ne 1.
16 «Perrenye DKCrIepuMEHTAIILHBIX Bubmorexa ITOK
P 23.10.2024 | https://m.edsoo.ru/00addbfa
3amauy
KonTponbnas padorta Ne2 o teme
17 «INEKTPOIIUTHYECKAST TUCCOIMAIINS bubmmorexa LIOK
P A Ht 06.11.2024 | https://m.edsoo.ru/00addecO
XUMHUECKUE PEAKIIUU B PACTBOPAX»
13 OO01mas XxapakTepuCcTHKa raJOreHOB. bubnmuorexa [JOK
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE 11.11.2024 | https://m.edsoo.ru/00addfe2




xJiopa

XnopoBogopoa. ConsiHast KHCIIOTA,

bu6mmoreka [IOK

19 €CKHE CBOMCTBA, MOJIyUYeHHE,
HHMITFICCIHE CBOHCTEA, HOMYHCHH 13.11.2024 | https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[IpakTuueckas padora Ne 2 o reme
20 «ITonmydenuie COATHON KUCTOTHI bubmorexa [TOK
e i . ’ 18.11.2024 | https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOWCTBY»
Brruucnenus mo ypaBHEHUSIM
21 XUMHYECKUX PEaKIUi, €CIIu OAUH U3 buomorexa OK
PeAliH, A 20.11.2024 | https://m.edsoo.ru/00ade488
peareHToB JlaH B U30BITKE
” OO61mas xapakTepuCTHKa JIEMEHTOB bubnuorexa [JOK
VIA-rpynmsl 25.11.2024 | https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpoJe. XUMHUYECKHE CBOWCTBA 27.11.2024 | https://m.edsoo.ru/00ade64a
cepol
24 CepoBoaopoj1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKre U XUMHUYECKUE CBOMCTRA 02.12.2024 | https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 buznyecKkue 1 XUuMUYECKHEe bubamorera LOK
. 04.12.2024 | https://m.edsoo.ru/00adea28
CBOMCTBA, TPUMEHEHUE
XUMUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MIOJIyYEHUS CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHUMHUUYECKOE 3arpsA3HEHUE 09.12.2024 | https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
27 Brrunciaenue maccoBoii 1oau bu6mmoreka [JOK




BBIXO/Ia IIPOJIYKTa PEAKLIUH 11.12.2024 | https://m.edsoo.ru/00adec8a
OO01mast XxapakTepuCTHKA dJIEMCHTOB

73 VA-rpynmnsl. A3o0T, bubnunorexa [IOK
pacrpoCTpaHEHHE B IIPUPOJIE, 16.12.2024 | https://m.edsoo.ru/00adeea6
duznYeCcCKre 1 XUMUIECKIE CBOHCTBA
AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, IMOIYyYEHUE U bubmotera [IOK

’ i 18.12.2024 | https://m.edsoo.ru/00adf004
pUMEHEHUE
[TpakTiueckast pabota Ne 3 o Teme
30 «ITonydyenne aMmmuaka, U3y4yeHue ero bubmmorexa HOK
. i > YA 23.12.2024 | https://m.edsoo.ru/00adf180
CBOICTB»

31 A3oTHas Kucaorta, e€ Gu3ndecKkue u bubnnoreka [JOK
XUMUYECKHUE CBOKCTBA 25.12.2024 | https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEi
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

32 00peHuii. XUMHUECKOe bubmorexa [TOK
yA00P ’ . 13.01.2025 | https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 @chgp;aﬂKHCHf;aféi;ngiKHeH bubmorexa HOK

P . 15.01.2025 | https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOJTYyYEHUE
Ucnonb3oBanue ocdaTtos B

34 Ka4eCcTBE MUHEPAJIbHBIX yI0OpPEHUH. bubnnorexka [JOK
3arpsi3HEeHUE TPUPOAHON Cpebl 20.01.2025 | https://m.edsoo.ru/00adfc20
docharamu
VYrnepon, pacnpocTpaHEHUE B

35 npu gﬂe gn3;iec;ieplngquCKHe bubmotera [TOK

PHPOAE, 22.01.2025 | https://m.edsoo.ru/00adfd9c

CBOMCTBA




Oxkcupel yraepoaa, ux Gpusndeckue u
XHMHYECKHE CBOMCTBA.

bubmuorexa [JOK

36
DKoJorudeckue mpooIemsl, 27.01.2025 | https://m.edsoo.ru/00adfebe
CBsI3aHHBIE C OKcHuaoM yriaepoja (IV)
37 VYronpHas KUCIoTa U €€ COn bubmorexa [IOK
29.01.2025 | https://m.edsoo.ru/00ae006¢
[TpakTrueckas padota Ne 4 o Teme
18 "IlonyuyeHue yriaekuciaoro rasa. bubnnorexa [HOK
KauecTBenHas peakius Ha 03.02.2025 | https://m.edsoo.ru/00ae027¢
KapOoHaT-HOH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYEeCKHUX BEIIECTBaX Kak O bubmorexa LOK
P 05.02.2025 | https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoia
40 Kpemuuii u ero coe fuHECHUS bubmorexa LIOK
P A 10.02.2025 | https://m.edsoo.ru/00ae080a
[IpakTuueckas padbora Ne 5.
41 Pemienne skcnepruMeHTAIBHBIX 337124 bubnnoreka [JOK
o TeMe «BakHelne HeMeTaIbl 1 12.02.2025 | https://m.edsoo.ru/00ae0bf2
X COCIUHCHUS)
Kontponbnas padota Ne3 no teme
42 «Baxneinie HeMeTaIbl U UX bubmorexa HOK
17.02.2025 | https://m.edsoo.ru/00ae0e18
COCIMHEHMS
OO01mas xapakTepucTHKa
XHUMUYECKHX DJIEMECHTOB —
43 MeTauioB. MeTraminueckas CBs3b U bubnmoreka [JOK
MeTaJUIM4ecKasi KpUCTauIndecKast 19.02.2025 | https://m.edsoo.ru/00ae103e

pemérka. PuU3nyeckre CBOMCTBA
METAJIJIOB




XMMHYECKHE CBOMCTBA METAJLJIOB.

44 DIEKTPOXUMHUYECKHUI PsI bubmmorexa [IOK
P o b 24.02.2025 | https://m.edsoo.ru/00ael 156
HANPSDKEHUH METaJlIOB
O0611me crnocoObl MoTy4eHHs
MeTaiuioB. CiuiaBbl. BeIuuciieHust mo
45 aBHEHUSIM XHMHYECKUX PEaKIINH bubmmorexa LIOK
P pearid, 26.02.2025 | https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJECPIKHUT
pUMeCcH
46 IToHsiTHE O KOPPO3UHU METALIIOB bubnnorexa LIOK
PP 03.03.2025 | https://m.edsoo.ru/00ac1278
bubmuorexa [JOK
47
IHenoumpie MeTanbl 05.03.2025 | https://m.edsoo.ru/00ac14b2
43 OKcuabl ¥ TUAPOKCUJIBI HATPUS U bubnnoreka [JOK
KaJIus 10.03.2025 | https://m.edsoo.ru/00ael14b2
49 [IlenoyHo3eMenbHBIE METAILIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui 12.03.2025 | https://m.edsoo.ru/00ael5e8
50 Bakueiiire coefuHEHNS KaJIbIUS bubmmnorexa [IOK
A H 17.03.2025 | https://m.edsoo.ru/00ael15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUHI 19.03.2025
57 JKEcTKOoCTh BOJEI U CIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHHUS 31.03.2025 | https://m.edsoo.ru/00ac1886
[TpakTrueckast pabota Ne 6 o Teme
53 "XEcTKOCTH BOIBI 1 METOIHI €€ bubmmorexa LOK
" 8 02.04.2025 | https://m.edsoo.ru/00aelae8
yCTpaHCHUS
bu6mmorexa [IOK
54 A I
JTOMIHIH 07.04.2025 | https://m.edsoo.ru/00aelc64
55 AmMoTepHbIe CBOICTBA OKCHIA U bubnmoreka [JOK




THApoKcuaa 09.04.2025 | https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK
36 AKeseso 14.04.2025 | https://m.edsoo.ru/00ae1d86
57 OKcuibl, THIAPOKCUIBI U COJIU bubnnoreka [HOK
xenesa (I1) u sxenesa (11I) 16.04.2025 | https://m.edsoo.ru/00ae35e6
53 O060011eHNEe U CUCTeMAaTU3aIS
3HAHUU 21.04.2025
[IpakTrueckas padora Ne 7.
59 Pemenne skcniepuMeHTAIBHBIX 33124 bubnnorexa [JOK
1o teme «BakHeillne MeTaibl U UX 23.04.2025 | https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COAEPKUT IpUMecH. Beruncnenus 28.04.2025 | https://m.edsoo.ru/00ae1750
MacCOBOMU JIOJTM BbIXOJIa MPOAYKTa
peakiuu
61 O000111eHNEe U CUCTEMATU3ALIS
3HAHUHN 30.04.2025
KonTponbHnas padora Ne4 o teme
62 «BaxxHe#mme MeTaIbl 1 UX 05.05.2005
COCTMHECHUS
63 BemectBa u maTepuansl B bubnuorexa [JOK
MOBCEIHEBHOM JKU3HH YEIIOBEKa 07.05.2025 | https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPY’KaIOILEeH Cpebl 12.05.2025 | https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B pelieHun bubnnorexka [JOK
HKOJIOTMUYECKUX MPOOIeM 14.05.2025 | https://m.edsoo.ru/00ae4270




PesepBublit ypok. O6o0mIeHNE U bubnunorexa [IOK
66 . 1
cucTeMaTu3alus 3HaHui 19.05.2025 | https://m.edsoo.ru/00ac0dOa
PesepBublit ypok. O6o0mIeHNE U bubnunorexa [IOK
67 . 1
cucTeMaTu3alus 3HaHui 21.05.2025 | hittps://m.edsoo.ru/00adb33c
PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK
68 . 1
cucTeMaTu3alus 3HaHui 22.05.2025 | hittps://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnronepHoe obmectBo «M3aaTensctBo «IIpocBemienne»

» Xumust, 9 kimace/ IN'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A.,
AxunonepHoe obmectBo «M3naTensctBo «IIpocBeiieHne»

tabuuel: [lepuoandeckas cucteMa xumuueckux aemeHToB 1. 1. Menpeneena,

Ta6J'II/II_[a PaCTBOPUMOCTH, BJIGKTpOXI/IMI/I‘-IGCKI/Iﬁ PAO HAIIPSAKCHUA MCTAJLJIOB

METOAUYECKHE MATEPUAJIBI J1JIs1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2024/25/Xumusi-6a30BbIii-ypOBEHb. -
Peanuzanus-tpedoBannii-OI'OC-0CHOBHOT0-00111er0-00pa30BaHMUsl. -

Metoauueckoe-nocooue-as-yunrtens.pdf

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
UHTEPHET

https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/



https://www.yaklass.ru/
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