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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxe Ha oOcHOBe (ermepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIUY MPENoJaBaHusl yYeOHOTo mpeaMeTa « XUMUsD)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo Xumuu Oa€T TpEACTaBICHHE O LENAX, OOIeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJIep>KaHue,
MpelyCMaTPUBAET paclpeeicHUe €ro Mo KijaccaM W CTPYKTYpUPOBAaHHE TIO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACISACT KOJMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HW3YUYCHHS XHUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXCs, OMNpeaeNsseT BO3MOXKHOCTH IIpeaMera s
peanuzanuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30oBaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUU K
pe3yiibTataM 00yUYeHMs] XUMUU Ha YPOBHE I1€JIEH M3yUueHuUsl peaMeTa U OCHOBHBIX
BHUJIOB Y4COHO-ITO3HABATEIILHOM JCATECIBHOCTH OOYyYaromerocs II0 OCBOCHHIO
y4eOHOTO CO/ICp)KaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroIierocsi, ero MpeACTaBICHUN O MaTepPUAIBHOM E€IUHCTBE MHpPA, BAXKHYIO
pOoJib UTPatOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIMHU BEIISCTB B IPHUPOJIE, O IMYTAX PEIICHUS TI00aBHBIX
npoOJieM yCTOMYHMBOTO PA3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUS.

N3yuenue xumun:

CIIOCOOCTBYET  pealii3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYPbI JIMYHOCTH, €€ 00111el 1 QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHT BKJaJ B (hOPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOM y4eOHOM  JesATENbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCEIHEBHOM KU3HHM, TaK U B MPO(ECCUOHAIBHOM JICSITCIHHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsIa HA €JMHCTBO MPUPOBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B OpMHPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOyYarOIINXCs;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHbIM 3HAHUSIM, K IPUPOJIE, K UEJIOBEKY, BHOCUT CBOU BKJIAa/l B KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCSI.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pPa3BUTHA.

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

CrtpykTypa coiepkaHusi MPOrpaMMbl M0 XUMHUHU C(POpMHUpPOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja kK €€ uazydeHuro. ColiepaHHUE CKIIAJbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPHUHIMITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUN
pPa3HOIO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepunoanueckoro 3akona /I. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TmpencraBieHUd 00 AIEKTPOJUTHYECKOW JMCCOIMAIIMU BEIIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYyroMy, BBITONHS (GYHKIMA OOBICHEHHS] W MPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOrO MPUMEHEHUS U TOTYyUYCHHS
M3y4yaeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XMMHAYECKOW COCTABIISIOLICH HAYYHOU KAapPTUHBI MUPA B JIOTHKE
e€¢ CHCTeMHOM NpPHUPOJbI, IIEHHOCTHOTO OTHOIIEHHWS K HaydYHOMY 3HaHHIO U
MeTOJlaM TO3HaHMUS B Hayke. M3yueHue XWMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee M3YUYEHHBIX YYeOHBIX mpeAMeTOB: «OKpyXKalomuil MUpY,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kmacey.

[lpy w3yuyeHMH XUMHH TPOUCXOAWT (HOPMHUPOBAHME 3HAHWK OCHOB
XUMHUYECKON HayKW Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JEATEIIBHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIBTYPHI.
3amaya y4yeOHOro MmpenMera COCTOMT B (DOPMHPOBAHMHM CHCTEMBl XHUMHUYECKHUX
3HaHUU — BaXHEUIIUX (aKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKHUX MOTOKECHHH,
JOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapaKTepa, SA3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH M3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHUU B YUYeOHO-TIO3HABATENbHONM U y4eOHO-HCCIEeI0BATEIbCKON
NEesATEeIbHOCTH, OCBOCHHMM NpaBWJI 0e30MacHOro oOpalieHusi ¢ BEUIECTBaMU B
MTOBCETHEBHOM KU3HH.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHUE MPUOOPENH TaKHUE LU, KaK:

— (dopmupoBaHHe MHTEIUIEKTYaJbHO pPa3BUTON JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHSM KU3HU;

— HalpaBJCHHOCTh OOy4YeHMs] Ha CHCTEMAaTHYECKOE MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSATEIbHON IO3HABATEIbHOM EATEbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaIOUTUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAJIbHOE 3HAUYEHHUE MIJIs
Pa3IUYHBIX BUJOB IE€ATEIbHOCTH;

— ((opmupoBanue oOmeld (QyHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpPYXaIOIIEr0 MHpA, MCIOJIb3Ysl 3HAHUS W OMbBIT, MOJYYEHHbIE MPU H3YYECHHUH
XUMUHU, TPUMEHSATh MX MPU PEIIEHUH MpoOJeM B MOBCEIHEBHOM >XH3HU U
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAaHUSl LEHHOCTU XUMUYECKUX 3HAHUM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIeco00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATEIBHOCTH B LENIX
COXPaHEHUs CBOETO 3/I0POBbsl U OKPYKarOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMSI OOILEYEIOBEYECKMX IEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npoduis U HANpaBlIEHHOCTU JajbHEHIEro
oOyueHus.

OOmiee YMCIO YacoB, OTBEACHHBIX IS HM3Y4YEHUST XHMHM Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, cocTaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJAEPKAHUE OBYUYEHUSA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HAYK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas (¢opmyna. BajaeHTHOCTP aTOMOB XMUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENBHAs aTOMHasg Macca.
OTHocuTenbHAsE MOJIEKYJIsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUI] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

@uU3NYECKUEe U XUMUUYECKUE SBICHUS. XUMHUECKasd PEakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKkHe ypaBHeHUs. Kiaccudukarms
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJIOH, MpaBujaMu pabOThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYAOBAHHEM, U3YUCHHE U OMUCAHUE
(bu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOIOJACHUE
¢bu3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, pPAaCTUpPAHHE caxapa B CTYIIKE,
KUTICHUE W KOHJCHCAIMS BOJABI) U XMMHYECKUX (TOPEHUE CBEUHU, MPOKATHBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCIIOTOMN) SBJICHU, HAOII0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIA
menu (I1) mpu HarpeBanuu, B3auMOJIeUCTBHUE kele3a ¢ pacTBopoM conu meau (1),
U3y4YE€HHE CMOCOOOB pa3/elIieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHWUIAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUE  PEe3yJbTAaTOB  MPOBEACHUS  OIbBITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTaBuTe M HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — anmeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHus). Oxkcunbl. [lpumenenue xkucinopona. CrnocoOsl



MOJIyYCHHUST KUCIopoAa B J1abopaTopuud W TPOMBINIUIGHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTportHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (deKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arpsA3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO 3 PeKTa, pazpyuieHue 030HOBOTO CIIOSI.

Bopopon — anemeHT um mpocrtoe BemectBO. Haxoxxaenue Bogopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pac4€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpBIL
HacpilieHHbIE M HEHACBIIIEHHBIE PAcTBOpPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIECTBA B paCTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJZIE U B KU3HU 4YeloBeKa. KpyroBopot Bozbl B IPUPO/IE.
3arps3HeHne NpUpOaHbIX BoJA. OXpaHa U OYMCTKA NPUPOIHBIX BO/I.

Knaccuduxanus Heopranndeckux coenuneHuil. Oxcunbl. Knmaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHCJIOTHBbIC, aM(OTEepHbIE) U
HecosneoOpazyromme. Homenknatypa oxcujoB. dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanus. Kmaccudukanuss ocHOBaHM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [ToyueHrne ocCHOBaHUM.

Kucnotel. Knaccuduxarus xkucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tomy4yeHune KUcIor.

Comu. Homenknatypa coseil. @U3N4YECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lonyudenue cosen.

['eHeTnuecKkas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COEAUHEHHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE ONPEIECICHUE COACPKaHUSI KUCIOPOJa B BO3AyXE, MOJyUYCHHE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HAOI0ICHUE
B3aUMOJICHCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpa3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHWE W HU3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJIEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, WCCIEAOBaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAJIAMHU
(HaTpueM ©  KaibllueM) (BO3MOXHO HCIIOJB30BaHHUE BHEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KIJIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydyeHue B3aumopeiicTBusa okcupa menud (II) ¢ pacTBOpoM CepHOM KHCIIOTHI,
KHCJIOT C METajulaMHy, peakUWil HEUTpalU3aluH, IOJIYyUYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajla JPYTHM U3 PacTBOpa COJU, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTMHEHUI.

IMepuoauueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCANTETbHO-BOCCTAHOBUTEILHbIC PEAKINHU

[lepBble MOMBITKK KIaCCU(PUKAIMM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aM(pOTEPHBIE OKCHJIbI
Y TUAPOKCUJIBI.

[lepnognueckunii 3axoH. Ilepuoandeckas cucTeMa XMUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpPUOAHAs  (POPMBI
[Teproanueckoit cucrembl xumuueckux 3nemMeHToB JI. . Menneneesa. [lepuoast
u rpynnbl. OuU3nueckuil CMBICI IOPSAAKOBOIO HOMEPA, HOMEPOB IEPUOAA U
IPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX siaep. M3oromnsl. Dnektponsl. CtpoeHne
ANIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
[Tepunonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH H3MEHEHUs paJnyca aTOMOB XHWMHYECKHUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPyNIiaM U NEPUOIAM.

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

Xumudeckas cBa3b. KoBajnieHTHass (TOJisipHass W HEMOJISIpHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHUsA.  OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIE  PEAKIIHH.
[Tporecchl OKucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUIOB M HEMETAUIOB, B3aMMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MNPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHUsl, COeAUHEHUS ).

Mescnpeomemmnuwie céasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 Kiacce
OCYILIECTBJISIETCS 4YE€pe3 MHCIOJIb30BaHHE KaK OOIIMUX €CTECTBEHHO--HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOT'O LIMKJIA.

OO01Me ecTeCTBEHHO--HAyUHbIE TOHATHS: HAYyYHbIN (akT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TepPUOIUNIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIbI, PaJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKUIN 3apsiji, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3UUYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1bI, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpaNbl, TOpPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckunii 3axoH. Ilepuoandeckast cuCTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKUX DJJIEMEHTOB IMEpPBBIX TPEX NEPUOAOB, Kauus, Kalblusi M HX
COCMHCHUN B COOTBETCTBUU C TIOJOXEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTATITUMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIIA KPUCTAUIMYECKONW PEIIETKHU U
BUJIa XUMHUUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKAasl CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMA4eCKUX peakivii Mo pa3IudHbIM MPU3HAKAM (IO YUCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIIoBOMYy H(ddekTy, Mo
W3MEHECHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMU4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE 0 XMMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKIUU U TMOJOXKEHUE XHUMHYECKOIO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMKM,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENBHON  pPEaKLUU. CocraBiieHue YPaBHEHHI



OKHCIIUTENIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIMil C HUCIOJb30BaHUEM METOJa
AIIEKTPOHHOTO OajaHca.

Teopus 37EKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAIEKTPOIUTHI.
KaTtnonsl, annoHbl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XuMHU4eckoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakrum noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE M COKpall€éHHbIE HWOHHBIE YypaBHEHUs peakiuid. CBOICTBa KHUCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECKOMN
nuccounanyuu. KauectBeHHble peakiii Ha HOHBL. [[OHSATHE O TMAPOIIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIENOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakinu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE IIIEKTPOIPOBOTHOCTH
pacTBOPOB BENIECTB, MpOLECCAa UCCOLUMALMU KHUCIOT, IIEJI0YEe U COJeHn
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUaNIOB), TIPOBEJICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HMOHHOro  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasiioKeHUs, COSTUHEHMs), pAciO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble CTENeHU okucieHus. CTpoeHue U (PU3MYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XWUMHYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMU, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKHE CBOMCTBA, MOJydeHHE, NMpuMmeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOZA HA OPraHW3M YeJIOBEKa. BakHeWIme XJIOpUIbl U UX
Hax0XXJICHUE B MIPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CtpoeHue u (HU3MUYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOITHBIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTaBUTENN KHCIOTHBIX OKCHUJIOB.
CepHas kwuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHUCJIOT W cruenuduyeckne). XHUMHYECKUE PEaKIUu,
JeXKalue B OCHOBE IPOMBIILIEHHOTO CIOCO0a TMOMYYEHHS] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEAKLUs Ha



cyabdar-uoH. HaxoxneHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XHUMHUYECKOE
3arpsi3HEHHE OKPYIKAIOIIEH Ccpeabl COCIUHEHHSIMH Cepbl (KHCIOTHBIE JOK[IH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUSI.

OOmiast xapakrtepucTuka 37eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPHUPOJE,
dusznyeckue U XxuMu4yeckue cBoictra. Kpyrosopor a3ora B nmpupoe. AMMHAK, ero
dusznyecKkrue u XMMHUUECKHUE CBOMCTBA, MoMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
MOHBI aMMOHUS. A30THasl KHUCJIOTa, €€ MoJlydeHHe, (U3MYECKhe U XUMHUYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M cHeuuduueckue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHMSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMHUYeCcKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIIM, 3arpsi3HEHUE BO3/AyXa, NOuYBbl U BonoéMoB). docdop,
ayoTpornHele Monupukanmuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaota, Pu3ndecKue U XMUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapaKTEpHBIE  CTEIEHW  OKHUCJIECHUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Monu(pUKalMM, pacIpoCTpaHeHWEe B MNpUpoae, (U3MUECKHMEe U XUMHUYECKHUE
cBoiicTBa. Ancopbuusi. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
bu3nueckue W XUMHUYECKHE CBOMCTBA, JEHCTBUE Ha IKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOrMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepona (IV), rumoreza rnobanbHOrO TOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUEeCKUe U XMMHYECKHUE CBOMCTBA,
noyJlydeHue W mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-HMOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHayasbHbIe MOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHMSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TAHOJI, INIMIIEPUH, YKCYCHAs! KHCIIOTA).
[IpupoHble HMCTOYHUKK YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThl WX mepepaboTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAaX: XKUpax, OejKax, yriieBogax — U ux
poJiM B JKH3HM 4YEJIOBEKa. MaTepualbHOE €IWHCTBO OpraHUYEeCKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE W
npumeHenue. CoenuHeHHs KpeMHusi B mnpupozge. OOmue mnpencTtaBieHus 00
okcunie kpemausi (IV) u kpemuueBoi kucinore. CHIMKAThl, X UCIOJIb30BAaHUE B
ObITYy, B IPOMBIIUICHHOCTU. BakHEWIMEe CTPOUTEIbHbIE MaTEpHAIbl: KepaMUKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIB30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUE 00pa3I0B HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCIIOTHI,
MIPOBE/ICHUE KAY€CTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHHE MPU3HAKOB
UX TPOTEKAHMS, OMBITHI, OTpa)XKaromme (PU3NUeCKHe M XUMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOYKHO HCIIOJIb30BAaHWE BHUAEOMATEPUATIOB),
O3HAKOMJIEHHE C O0Opa3lamMu XJOPUAOB (TajJOTre€HUIIOB), O3HAKOMJICHHE C
oOpaslamu ceppl €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJB30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE Tpoliecca OOyITIMBaHUs caxapa Mo JIeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YEHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHOM KUCIIOTHI, MPOBEECHNE KaU€CTBEHHOW peaKIuK Ha CyJibdar-
WMOH U HaOJIoJeHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMM a3oTa, (ochopa M HMX CcOeOUHEHUH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX ya0OpEHUH, MOIyUYEHHE,
coOupaHue, pacro3HaBaHWE€ M M3yYECHHE CBOICTB aMMHakKa, IPOBEJACHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOJACHCTBUE KOHUEHTPUPOBAHHON a30THOU KUCJIOTBI C MEJIBIO
(BO3MOXHO UCITOJIb30BAaHNE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTAUIMYECKUX peIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMJICEHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJIy4yeHHe, COOMpaHue, paclio3HaBaHUE U U3YUYECHUE
CBOMCTB YIJIEKUCIIOIO rasa, NpoBEJACHHE KAUeCTBEHHBIX peakluil Ha KapOoHAT U
CWIMKAT-UOHBl M W3yYEHHE IIPU3HAKOB MX IMPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE 3KCIEPUMEHTATbHBIX
3a7a4 1o teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS.

MeTtasiibl U X COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nojiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHrue MeTaiuioB. Merayminueckasi CBsi3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckne U XUMUYECKHUE CBOMCTBA MeTaiioB. OOmue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHUE B ObITY W MPOMBIIIIICHHOCTH.

[Ilenounsie MeTampl: nonoxeHue B llepuoanueckon cucteMe XMMHYECKUX
anementoB /. M. MenzaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXKIECHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha MmpuMepe HaTpus U Kanus). OKCUIbl U



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHHne MIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbHbIE METAUIbI MarHuid MW KalbLMH: IIOJIOXKEHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, Hax0XJIeHUE B npupoae. PU3n4yecKkne 1 XMMUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxueilve coequHeHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AJltoMUHUN: TIoJ10’)keHue B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxXOoXAeHWE B mpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aroma, HaxOXJIeHUE B mpupoaec. DuU3nNYeCcKHe U
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, TUIPOKCUIBI U conn xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHME ¢ o00pa3llaMd METAJIOB U CIUIABOB, WX (DU3UYECKUMU
CBOMCTBAMH, M3y4Y€HHE  PE3yJbTAaTOB  KOPPO3WHU  METAIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BAaHUE BHUIACOMATEPHUAIIOR),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOLECCA TOPEHUS KeEJe3a B KUCIOPOJE
(BO3MOXKHO  HCTIOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA WOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), mequ (1), HaOGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THMAPOKCUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAJIbHBIX 3a7a4 1o TeMe «Bakneniume
METAaJlJIbl U UX COCAMHCHUS.

XuMHA M OKPYXKAOLIAA cpeaa

Bemectsa u Marepuasibl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
WCIIOJIb30BaHME BEILIECTB M XMMHUYECKUX peakiuil B ObITy. IlepBasi momoinb npu
XAMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpPYKaroUeH cpeabl (MpelesbHas JOoMmyCcTUuMas
KOHIIeHTpalus BemiecTB, nainee — [1/IK). Pons xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpU HU3YYEHHUH XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO--HAyYHOTO IIHKJIA.

OO01Me ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAy4dHbIM (DAaKkT, rumoresa, 3aKoH,
TEOpWsl, aHalu3, CHHTE3, KIaCCH(PUKANMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCMEPUMEHT, MOJCIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, DSJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOIbI, PaAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsiji, MPOBOJHUKHU,
MOJyIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KPUCTAITHNIECKAs
pemérka, CIuiaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
I10JIE3HBIE UCKOIIAEMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE pPE3yJbTAaThl OCBOEHUS MPOrpaMMbl OCHOBHOI'O OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XoA€ OOydYeHHs XHMHUU B €IUHCTBE y4eOHOH u
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIECTBE TMpaBUJIaMU U HOpPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HAHUs, CAMOPA3BUTHUS U COLIMAIIA3ALIMN O0yYarOIINXCS.

JIMYHOCTHBIE  pe3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYarOIIMXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpEeHUe OIIbITa ACATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPHOTHYECKOTr0 BOCTIMTAHMS:

LIEHHOCTHOTO OTHOUIIEHUS K OT€YECTBEHHOMY KyJIbTYPHOMY, HCTOPHYECKOMY
M HAyyHOMY HACIEIUI0, TTOHUMAHUS 3HAUYCHUS] XUMUUYECKOM HAyKH B >KU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popMaluei o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIMTAHUS:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Y4eOHO-MCCIIENOBATENbCKOM, TBOPYECKOM W JIPYyrUX  BHUAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJlay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IIpoLecce€ OSTOM Y4yeOHON JeATeIbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE TOBEAEHUE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YYETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW DPEaKIMH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsA HAyKHM U COCTaBISAIOIINE
OCHOBY JIJI1 TIOHUMAaHUsl CYIIHOCTH HAYyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS NPUPOIbI, B3aUMOCBA3AX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIIPABJICHHbIC HA MOJyYEHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOLIECCOB U SIBICHUH,
MO3HABATENIbHON, MH(DOPMAIMOHHOW M YHUTATENbCKOM KyJIbTYpbl, B TOM YHCIE
HABBIKOB CaMOCTOSITEJIbHOM palboThl C Yy4YEOHBIMU TEKCTaMM, CIPaBOYHOU



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH(POPMAITMOHHBIX
TEXHOJIOTHH;

WHTEpPeC K OOYyYECHHMIO M TIO3HAHWIO, JIFO0O3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
NESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPaBIEHHOCTH U YPOBHS OOy4yeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTyPbl 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KH3HU, OCO3HAHWE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJKOT0Js, HAPKOTUKOB, KypEeHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

S) TpPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAaKTHUYECKOMY M3yUEHHUIO TTpodeccuii 1 TpyJa pa3audHoro poja,
YBOKECHHE K TPYyIAy M pe3yjibTaTaM TPYJIOBOH IEATENbHOCTH, B TOM YHUCJE Ha
OCHOBE NPUMEHEHMS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJIBHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIIeITHON Mpo(]ecCHOHATBLHON IeITSIHPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATLHOM Cpejie;

6) PK0JIOTHYECKOro BOCIUTAHMS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHKY
JKU3HU Ha 3eMJle, OCHOBE €€ CYILeCTBOBAaHHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3nYeCKOMYy M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJ1 0€30MacHOTO MOBEICHUSI P padOTE C BEIIECTBAMU, a TAKKE B CUTYalUsIX,
YIPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPY’KAIOLIEN PUPOJIHONU CPEIOH, ISl IIOBBILICHUS
YPOBHSI  DKOJIOTMUECKOW  KYJbTYphbl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
HKOJIOTMYECKUX MPOOJIEM M MyTeH HX PEIICHUS MOCPEICTBOM METOJOB XUMMHH,
HKOJIOTHYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEJILHOM,
KOMMYHHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PECHHS OOIIEHAyYHbIC TMOHATUSA (3aKOH, TEOpHs,
MIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITI03HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPhIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHSI HCIMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMW: PACKPBIBATH CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTUMHU TOHSATHUSIMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACNIBbHBIX (DaKTOB M SBJICHUH, BEIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIAcCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMHUUYECKUX PEaKIui,
yCTaHaBJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTUUECKHUE pacCyXIeHus (MHIYKTHUBHBIC, JCTYKTUBHbBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHUMBOJI 3JIEMEHTAa), XHUMHYecKas GopMmylia W YpaBHEHHUE
XUMHYECKON PeaklK — MPH PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBISATh M XapaKTEpU30BaATh CYIICCTBEHHbIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiCTBUS:

YMEHHME HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (DOPMHUPOBAHUSI THUIIOTE3BI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHHUI;

MPUOOPETCHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MMOTYyYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJAEpKaHUs, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTHUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



YMEHUE NPUMEHATh Pa3jIu4HbIE METOJbl M 3alpOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMM U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAUMBIX I BBIIOJIHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMpaTh ONTUMANIbHYIO (hOpMYy mpeacTaBiieHuss HHPOpPMAIHA U
WUIIOCTPUPOBATh PEIIAEMbIE 33Ja4d HECJIOKHBIMU CXEMaMH, JharpaMmmamu,
IpyrumMu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJIb30BaTh M AHANM3UPOBATh B Ipolecce ydyeOHOHl u
UCCIIEIOBATENBCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM HPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJie¢ Juanora W (WUiu) JUCKYCCHM) IIO
CyliectBy  oOcyxkmaemMoill  TeMbl, (OPMYJIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3a]a4H;

YMEHHUSI  NPEJCTaBIATh  MOJYyYEHHbIE  pEe3yJbTaThbl  IO3HABATEIILHOU
JEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUIO
pe3yJIbTaTOB BBIMOJIHEHUS XUMUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
71a00paTOpHOI pabOTHI MO UCCIIEOBAHUIO CBOKCTB BEILIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUsI y4eOHOro COTPYAHMYECTBA CO CBEPCTHHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyX1eHus, OOMEH MHEHHSIMH, «MO3TOBBbIE IUTYPMbI», KOOPAWHAIUSA
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U IPYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHBIE CIIOCOOBI pelieHusl y4eOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEJIOKEHHBIM QITOPUTM JEUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YUYETOM
MOJyYEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCITI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yJbTAaTOB IO OCBOCHHUIO 0053aTE€IbHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW QeaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBIE OOYYAalOUIMMMCSI HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
NEATEIbHOCTH IO  IOJYYEHHUIO HOBOTO  3HAaHHS, €ro HWHTEpHpEeTaluu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYAIIHSIX.

K konIy oOydenus B 8 kjiacce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e pacCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IMOHSATUH: aTOM, MOJIEKYJa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBast 0J1s1 XMMUYECKOTO AJIEMEHTA B COEAMHEHUN, MOJISIPHBIA 00BEM,
OKCHJI, KHCIJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHAOTEPMHUUYECKUE PEAKIIUH, TEIIOBOU 3PPEKT peaKiuH,
AIpO aTOMa, JJIEKTPOHHBIM CJIOM aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XMMHUYECKasi CBs3b, MOJSIPHASI U HEMOJISIpHAsl KOBAJECHTHAs CBS3b,
MOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BEIEeCTBa
(poreHTHAsE KOHILIEHTpAIUsi) B PacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYIH) CHUMBOJMKY Ui COCTaBJIC€HHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH TI0
dbopmyiaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJeHTHAas M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaThb cMbIca Ilepunomnueckoro 3akonHa JI. WM. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B llepuoguueckoil cucreme,
3aKOHOB COXPAHEHMsSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHa ABOTajpo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, manbie u
OonbllIe TEPUOAbl, COOTHOCUTH O0O3HAUEHMSI, KOTOpPbIe HMEIOTCS B
tabmune «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenpaeneeBa» C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJIacCU(PUIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHUYECKHUE BEICCTBA,
XUMHUYECKHE pPeakiuu (M0 YUCIY M COCTaBY YYACTBYIOUIMX B PEAKIMH
BEIIIECTB, 0 TETUIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3TUYIHBIX YCIOBHUSX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XMMHYECKOTO J3JIEeMEHTa 10 (dopmyJie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MIPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
W CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kilaccu(uKaiuio,
BBISIBJICHHUE TPUYUHHO--CIICJCTBEHHBIX CBSI3€H — JJIs1 U3Y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX pEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

ClIeI0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYIOM U
7abopaTopHbIM 000pY/IOBaHHMEM, a TaKXKe TMpaBUjiaM OOpaIleHUus C
BEI[ECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TONYYECHUI0O W COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PACTBOPOB C OMNPEAECIEHHON MAaCCOBOW JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB IIEIOYCH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, heHondTaienH, METUIIOPAHXK U JIPYTHUE).

K xoHiy 00ydeHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0230BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBLHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUECKas pPeaKlnsi, XUMUYECKasi CBS3b, TEIIOBOU 3PQeKT
peakiuu, MOJb, MOJSIPHBIM  00BEM,  PAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaau3aTop, XHWMHUYECKOE paBHOBEcCHE, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCIEHHME W  BOCCTaHOBJIICHUE,
ATOTpOTHs, aM(pOTEPHOCTh, XUMHUYECKasi CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METaljIoB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MpEeAeiabHO JOIyCTUMAas
koHuenTpaus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHUSA MPU OMKMCAHUU BEIIECTB U UX MPEBPALICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIL;

OMPENIENIATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Pa3IMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opMmysaMm, BHII XUMHYECKOU
CBs3M (KOBaJCHTHAsl, WOHHAsA, MeETaUIMuecKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsAJl MOHA MO0 XUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: OIHUCHIBATH W XapaKTepU30BaATh
Tabnuunyto popmy Ilepuoamdeckoil CUCTEMbl XHMHUYECKUX DJIEMEHTOB:
paznuath MOHATHUS «rjaBHas mnoiarpynmna (A-rpynmna)» u «mnoOouyHast
noarpynmna (b-rpynma)», manbie u OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMU  XAPAKTEPUCTHUKAMH  CTPOEHHUSI  aTOMOB  XMMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacrpefieyieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npezenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMIl ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKUE DJIEMEHTHI, HECOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBYy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, MO0 TEIIOBOMY 3(P(HEKTy, 0 W3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATh) OOIIME U CHEIUDUYECKUE XUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXKHBIX BEIIECTB, TMOJTBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX
XAMHUYECKUX PEAKIUN;

COCTaBIIATh YPABHEHUSI BJEKTPOIUTUYECKOW JIUCCOLMAIIMU  KHUCIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIUN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIui, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXK/y BEIICCTBAMU PA3JTMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS 3JIEKTPOHHOTO OajaHca 3TUX PeaKIni;
IPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOIO JJIeMeHTa 1o (opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYyAOH H
7abopaTOpHbIM  00OpYJOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOIYYEHUI0O W COOMpaHUIO
ra3o00pa3HbIX BEUIECTB (aMMHUaKa M YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMUJI-,
uonua-, kKapOonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKHUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlMi0, BBISBICHHUE
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I U3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIWi, €CTeCTBCHHO-HAyYHBbIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (pealbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMBbl Bcero Kontpounuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHayaibHbIe XMMUYECKUE TOHATHS
Xumusa — BakHas 00J1aCcTh
L1 €CTCCTBO3HAHUS U 5 ) bubnunoreka LIOK
MPAKTUYECKOU JI€SITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyesIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasjen 2. BaxkHeiilune npeacrtaBuTe/ M HEOPraHMYECKUX BellECTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
00 okcmmax https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax g | bubmmnoreka HOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bubnmnorexa [JOK
OCHOBaHHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCChI 1 | | bubmuoreka [{OK

HCOPTaHNYCCKUX CO€OUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Paznen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMmeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTENbHO-BOCCTAHOBHTEIbHbIE PeaKIuH




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMUYECKUX 3jieMeHTOoB J[. 1.
Mennene-eBa. CTpoeHue atoma
XUMHUYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaciny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

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

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

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

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3jaeioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/bHbIC
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYeCKHe peaKIuu
11 [ToBTOpeHue u yriayOneHrue 3HaHUH 5 | bubnuorexa [IOK
' OCHOBHBIX pa3/JesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 5 bubmmoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. 9 | | bubnnorexa [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 19
Pa3nes 2. HemeTaibl M MX cOeIMHEHUS
21 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 | bubmuorexa [IOK
' snemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTeprucTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
) py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTeprucTUKa XUMHYECKUX
bu6mmoteka IIOK
2.3 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COEITMHEHUS
OO01mas xapakTeprucTUKa XUMUIECKIX
2.4 aneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 brbmmorexa [TOK
' . py ' post https://m.edsoo.ru/7f41a636
KPEMHUH B UX COSAMHCHUS
Hroro no pazneny 25




Pa3gen 3. MeTaJJILI M X COEIUHEHU ST

3.1 OO01e CBOMCTBA METAJLIOB 4 buGnuorexa [IOK
https://m.edsoo.ru/7f41a636
3.2 Baxuelinime MeTamibl 1 UX COSTUHEHUS 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemectBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
) HI p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 1 buGnuorexa LIOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68







HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne ara uudpoBbie
Tema ypoxa Konrpoabnbsie IIpakTuueckue A p
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchbl
| [Ipenmer xumuu. Ponap XuMuu B KU3HU | bu6mmoreka [IOK
yejioBeka. Tejia U BelecTBa 07.09.2023  https://m.edsoo.ru/ff0d210c
) IlonsaTrue o MeTo1aX MO3HAHUS B | bubmuorexa [JOK
XUMHUHU 07.09.2023 = https://m.edsoo.ru/ff0d227e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B Ta0OPaTOPUU U IPUEMBI | bubnnoreka [JOK
oOpaitieHus ¢ 1abopaTOpHBIM 14.09.2023  https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM
4 YucTele BemecTBa U cMecH. CIIoCOOBI 1 bu6mmoreka [IOK
paszeleHus cMecen 14.09.2023  https://m.edsoo.ru/ff0d26ca
[IpakTuueckas pa6ora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [JOK
s . PHMEp 21.09.2023 | https://m.edsoo.ru/ff0d28¢8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBL I MOTICIYITHL 21.09.2023 = https://m.edsoo.ru/ff0d2a6¢
7 XuMHUYECKHue AJIEMEHThI. 3HAKU | bu6mmorexa [IOK
(CMMBOJIBI) XUMHUYECKHX JIEMEHTOB 28.09.2023 | https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COXKHBIE BENIECTBA 1 bubmorexa [TOK
P B 28.09.2023 = https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK
P Y 05.10.2023 | https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCIICCTB.

10 Xumuueckasi hpopmyiia. BaneHTHOCTh bubmorexa HOK
PHYIE. 05.10.2023 = https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTHoOcuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENBHAs MOJIEKYJISIpHAs Macca 12.10.2023  https://m.edsoo.ru/ff0d323c
12 MaccoBas 107151 XUMHYECKOTO bubmuorexa [JOK
AJIEMEHTA B COEAMHEHUH 12.10.2023 = https://m.edsoo.ru/ff0d350c
13 Konunuectso BemiectBa. MoJib. bubmuorexa [JOK
Momnsipaast macca 19.10.2023  https://m.edsoo.ru/ff0d5230
14 Pu3nyecKue 1 XUMUYECKUE SIBJICHUS. bubnuorexa [JOK
XumMuyeckas peakius 19.10.2023 = https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky 1 yCiIOBHSI IPOTEKAHHUS bubnnorexa [HOK
XUMHYECKHUX PEaKIUi 26.10.2023 = https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnunoreka [JOK
XUMHUYECKUE YPAaBHEHUS 26.10.2023 = https://m.edsoo.ru/ff0d3b88
Brruncnenust KonuyecTBa, Macchl
17 BEIIIECTBA 10 YPAaBHEHHUSIM XUMUYECKUX bubmmorexa [OK
n . P 09.11.2023 = https://m.edsoo.ru/ff0d5708
peaxiuit
Knaccudukamnms XuMruaeckux peakiuit
18 (coenMHEHUs, Pa3NOKECHUS bubmorexa HOK
g P ’ 09.11.2023 | https://m.edsoo.ru/ff0d3£34
3aMeleHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHuukoneauct. O6o0eHNe 1 bubmmorexa [TOK
H JHCT. Hf 16.11.2023  https://m.edsoo.ru/ff0d40c4
cHUCTEeMaTH3aIus 3HAaHUI
20 KonTtponpHas padora Nel o teme bubnmoreka [JOK
«BeliecTBa 1 XUMHUYECKHE PEAKIIHI 16.11.2023  https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cMmecs razos. Cocras bubnnoreka [JOK
Bo3nyxa. Kucnopon — anemeHT u 23.11.2023 | https://m.edsoo.ru/ff0d448e




IIPOCTOEC BECUIECCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpO/Jia (peaKIuu OKUCICHUS bubmmorexa [IOK
POAa tpeaicth ’ 23.11.2023 | https://m.edsoo.ru/ff0d4614
ropenue). [Torstue 06 okcumax
Crioco0bI MOTy4YeHHsI KHCIIOPO/Ia B
23 1a00paTOPUU U MIPOMBILIIICHHOCTH bubmorexa HOK
PATOPHI T TIp ' 30.11.2023  https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
TennoBoit 3¢ ekt XuMUIecKoi
24 peaKIuu, MOHATHE O bubnuoreka [IOK
TEPMOXMMHYECKOM YPaBHEHUH, IK30- U 30.11.2023  https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUYECKUX PEAKITUIX
TomnuBo (He(Th, Yrojab U METaH).
25 3arpsi3HEHUE BO3yXa, CIOCOOBI €T0 bubmmorexa [TOK
P AR, 07.12.2023  https://m.edsoo.ru/ff0d4c4a
MpEeA0TBPALCHUS
[TpakTuueckast pabota Ne 3 o teme
26 «[Tonyuyenue u coOupanue KUCIOpoIa brbmorexa HOK
y . p poa, 07.12.2023  https://m.edsoo.ru/ff0d4ae2
M3YUYEHUE €r0 CBOMCTB»
7 Bonopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupojae 14.12.2023  https://m.edsoo.ru/ff0d4dd0
)% duznyueckne 1 XUMAYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoa. [I[pumenenue Bogopoaa 14.12.2023  https://m.edsoo.ru/ff0d4dd0
29 IToHsTHE O KHCIIOTAX U COJISIX bubmorexa HOK
21.12.2023  https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTy4eHust BOAOPO/Ia B bubnuorexa [JOK
nabopaTtopuun 21.12.2023  https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padota Ne 4 o Teme
31 «ITonyuyenue u cobupanue Bogopoia bubmmorexa [TOK
Y P AOPORa, 28.12.2023 | https://m.edsoo.ru/ff0d4{42

W3Y4YEHUE E€r0 CBOMCTB»




MoutsipHbIii 00bEM Ta30B. 3aKOH

bu6mmoreka [IOK

32
ABoraapo 28.12.2023 | https://m.edsoo.ru/ff0d542¢
Brruucnenus o0béMa, KoJIu4ecTBa
33 BEIIECTBA I'a3a I10 €ro U3BECTHOM bubmoreia HOK
0 MY 11.01.2024  https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
Brrunciaenus 00bEMOB ra3oB 110
34 ABHCHMIO PEaKIIMU HA OCHOBE 3aKOHA bubmorexa HOK
b .. pear . 11.01.2024  https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 DduU3NYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJBI 18.01.2024 | https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonsitue 06 bubnnoreka [JOK
WHIUKATOpax 18.01.2024 = https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HachliieHHbIS
37 u HeHaCLIpeHHbIIe) aCTBOPBI bubmorexa [JOK
B P PEL 25.01.2024 | https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIIECTBA B PaCTBOPE
[IpakTuueckas pabora Ne 5 o Teme
18 «IIpuroroBneHue pacTBOPOB ¢ bubnuorexa [JOK
onpeAeNeHHON MacCOBOM J10eH 25.01.2024 | https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbHnas padora Ne2 no teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» 01.02.2024  https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa 01.02.2024 = https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmorexa [TOK
’ P 08.02.2024 = https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bubnmoreka [JOK
HOMEHKJIATypa 08.02.2024  https://m.edsoo.ru/ff0d67ca




[Tonydyenue u XuMHYECKHE CBOMCTBA bubnnoreka [HOK
43 .
OCHOBaHMI 15.02.2024 | https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa 15.02.2024  https://m.edsoo.ru/ff0dfee2
45 [TonyuyeHne u XMMUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT 22.02.2024  https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa,
46 CHOCOéI)II) HIi)JI tl)eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IG bubmorexa [TOK
. Y ’ 22.02.2024 | https://m.edsoo.ru/00ad9474
CBOMCTBA
[TpakTuueckast pabota Ne 6. Pemenue
SKCTIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubmuorexa [JOK
47
«OCHOBHBIE KJ1aCChl HEOPTaHUUYECKHUX 29.02.2024  https://m.edsoo.ru/00ad9b7c
COCIMHEHMI»
43 I'eneTnyeckas CBA3b MEXAY KJIacCaMu bubnnorexa [HOK
HEOPraHUYECKUX COCIMHEHUM 29.02.2024  https://m.edsoo.ru/00ad9a50
49 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHHI 07.03.2024 | https://m.edsoo.ru/00ad9cb2
Konrtponsnas pabora Ne3 o reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubmorexa HOK
on P 07.03.2024 | https://m.edsoo.ru/00ad9ela
COCTUHCHUI
ITepBbie MOMBITKH KiIacCUDUKAIINI
51 XI/II\F;I/ILICCKI/IX 3JIEMEHTOB ?IOHHI;I/IG 0 brbmorexa HOK
' 14.03.2024  https://m.edsoo.ru/00ad9ffa
TPYIIAX CXOJHBIX 3JIEMEHTOB
Ilepuoanueckuii 3aK0H U
52 Ilepronnueckas cucTeMa XUMHUYECKUX bubmorexa HOK
pHOA 14.03.2024 | https://m.edsoo.ru/00ada52¢
snemenToB /I. 1. Menaeneera
53 [Tepuomsl, rpymmsl, 0, TIIEI bubmorexa [TOK
PHOZEL, TPy - OATPY 21.03.2024 | https://m.edsoo.ru/00ada52c




Ctpoenue atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

54
anep. N3oTomsl 21.03.2024  https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UeK
. bubnmoreka [JOK
55 aToMOB 3JieMeHTOB [leproanueckoit
04.04.2024 | https://m.edsoo.ru/00ada6be
cuctemsl Jl. 1. Menzaeneera
XapakTepucTuka XUMHYECKOTO
56 AJIEMEHTA 10 €ro MOJIOXKEHUIO B bubnmoreka [JOK
ITepuoauueckoii cucreme /1. U. 04.04.2024  https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuonnyeckoro 3aKkoHa
57 JUISl pa3sBUTHS HayKH W npaktuku. 1. W. bubnnorexa [HOK
MenpeneeB — y4€HbIH, MIE1AroT U 11.04.2024  https://m.edsoo.ru/00ada96e
rpaKIaHUH
53 DIIEKTPOOTPULIATETLHOCTH aTOMOB bubnunoreka [JOK
XUMHUYECKHUX IJICMEHTOB 11.04.2024  https://m.edsoo.ru/00adaab8
59 HNonnas xuMnueckas CBsI3b bubmorexa HOK
18.04.2024 | https://m.edsoo.ru/00adac34
60 KoBasieHTHAs nosisipHas XuMu4ecKas bubnnoreka [JOK
CBS3b 18.04.2024  https://m.edsoo.ru/00adaab8
61 KoBanentnas HenossipHas XuMU4ecKas bubnnoreka [JOK
CBSI3b 25.04.2024 | https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 C
TETICHD OKHCICHIN 25.04.2024 | https://m.edsoo.ru/00adae28
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK
63
peakuuu 02.05.2024  https://m.edsoo.ru/00adb076
64 OKHUCITUTENIN U BOCCTAHOBUTEIH bubmorexa HOK
02.05.2024  https://m.edsoo.ru/00adb076
65 KonTtponpHas padora Ne4 o Teme bubnmnorexa [JOK




«Ctpoenue aroma. XUMHYECKas 16.05.2024  https://m.edsoo.ru/00adb486
CBSI3b»

66 PesepBHblit ypok. O6001IeHE U 1 bubnmoreka [JOK
cCUCTEeMAaTH3aIug 3HaHUI 16.05.2024 | https://m.edsoo.ru/00adb33c
PesepBusiit ypok. O000mIeHNE U bubnnoreka [HOK

67 . 1
CUCTEMAaTHU3alMs 3HAHU N 23.05.2024 = https://m.edsoo.ru/00ad9cb2

68 PesepBHbIil ypok. O6001IeHNE 1 1 bubnnoreka [HOK
CUCTEMAaTH3alMs 3HAHU N 23.05.2024 = https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero U3YYeHUS o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypchl

Ilepnonrueckuit 3aK0H.

| [lepuoauueckast cucrema | bubnnorexa [HJOK
XAMUYECKUX dieMeHToB /1. U. 05.09.2023 | https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUH

2 CBOMCTB XMMHYECKHUX AJIEMEHTOB 1 bubmorexa HOK

R 05.09.2023 |  https://m.edsoo.ru/00adb6b6

MEPBBIX TPEX MEPUOOB

3 Knaccudukanus u HoMeHKIaTypa | bubnunoreka [JOK
HEOPraHWYECKUX BELIECTB 12.09.2023  https://m.edsoo.ru/00adb7e2

4 Buapl xumMuueckoil CBSA3U U THIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK 12.09.2023 | https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yrioyOnaeHne 3HaHUI 1 1

P T 19.09.2023

OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»

6 Krnaccudukanus XuMuueckux | bubnuoreka [IOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM 19.09.2023  https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eaknuu. [ToHsITHE O TOMOT€HHBIX U 1 bubmorexa HOK
P ' 26.09.2023  https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKLUSIX
IlonsTHe 0 XUMHYIECKOM

8 aBHoBecuu. DaKTOPLI, BIUAIOLINE 1 bubmmorexa LOK
P ' PP, . 26.09.2023 | https://m.edsoo.ru/00adc28c
Ha CKOPOCTh XUMHUUYECKOW PEaKlU U




MOJIO)KEHUE XUMHYECKOTO
paBHOBECHs

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuorexa [JOK

XHUMHUYECKHE PCaKku B paCTBOpaAX»

9 03.10
peaknuu https://m.edsoo.ru/00adcade
OKHUCIUTEIHLHO-BOCCTAHOBUTE e
10 UCIINTEILHO-BOCCTAHOBUTEIIHLHEI 03.10
peakiumn
Teopust FIEKTPOTUTUYECKOIN
11 nccorranuu. CHIbLHEIE U ci1a0ble 10.10 bubmmnorexa [IOK
A HHATLIH. ’ https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
12 HonHble ypaBHEHHS peakuuid 10.10 bubmorexa HOK
https://m.edsoo.ru/00add448
XUMHYECKUE CBOUCTBA KUCIOT U
13 OCHOBaHMI B CBETE MPEACTaBICHUI bubnnoreka [JOK
00 JIEKTPOIUTUICCKON 17.10.2023  https://m.edsoo.ru/00add5d8
IUCCOLIMAIINT
XHUMHUYeCKHUEe CBOMCTBA cojlell B
14 CBETE IIPEICTABICHUN 00 bubmnorexa [IOK
peAt . 17.10.2023  https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOLMAIIIN
15 IlonsTue o rmapoanse cojei bubmmorera [TOK
AP 24.10.2023 | https://m.edsoo.ru/00add9d4
16 O06o001meHre U CHCTEMaTH3aIIHs bubmuorexa [JOK
3HAHUH 24.10.2023 | https://m.edsoo.ru/00addd12
[TpakTuyeckast padora Ne 1.
17 «Pemenue >xcriepuMeHTaIbHBIX Eubmorexa IIOK
p 07.11.2023 | https://m.edsoo.ru/00addbfa
3aga9dy
KonTtponsHasg padora Ne2 1o teme
18 «3J‘ICII<)T OJII/ITI/EICCK&SI HCcCOolaus bubmorexa LOK
p a HHATHL 07.11.2023 = https://m.edsoo.ru/00addecO




OO01as xapakTepuCcTUKa raJOreHOB.

bu6mmoreka [IOK

19 X €CKHE CBOMCTBA Ha epe
HMITHECKHE CBOHCTRA Ha HPUMED 14.11.2023 | https://m.edsoo.ru/00addfe2
xJjiopa
Xnopooaopon. ConsiHasi KUCIIOTa,
20 XUMHYECKHE CBOMCTBA, ITOIyUYECHHE bubnmorexa [IOK
’ y ’ 14.11.2023  https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[TpakTuyeckas padora Ne 2 o Teme
21 «[lomyuenne COIIHON KUCIOTHI bubmorexa LOK
y .. . ’ 21.11.2023 | https://m.edsoo.ru/00ade348
U3y4eHHe e€ CBOMCTB»
Brruucienust no ypaBHeHUSIM
22 XUMHYECKHUX PEeaKIIMi, €CIIi OJUH U3 bubmmorera [TOK
Ak, A 21.11.2023 | https://m.edsoo.ru/00ade4 88
peareHTOB J1aH B U30BITKE
7 OO01mmas xapakTeprCcTUKa dJICMCHTOB bubnnoreka [JOK
VIA-rpynnsl 28.11.2023  https://m.edsoo.ru/00ade64a
AnoTpOomnHbIE MOAU(UKAITUN CEPBHI.
24 Haxoxnenue cepsl 1 €€ coeTMHEHU I bubnnoreka [JOK
B IIpUpoJie. XUMHUYECKHUE CBOWCTBA 28.11.2023 = https://m.edsoo.ru/00ade64a
CephI
)5 CepoBoiopoJ1, CTpOEHHUE, bubnuotexa [JOK
¢bu3nuecKkre U XUMHUYeCKHe CBONCTBA 05.12.2023  https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHasi KHCIIOTA,
26 ¢bu3nyecKkrue 1 XuMHYECKHe bubmmorexa [OK
. 05.12.2023 = https://m.edsoo.ru/00adea28
CBOICTBa, MPUMEHEHNE
XUMUYECKUE PEAKIINH, JISKAIIHIE B
OCHOBE MPOMBIIIJIEHHOTO CIToco0a
27 MOTYUEHHS CEPHOUN KHUCIOTHI bubmnorexa LIOK
Y p ) 12.12.2023 | https://m.edsoo.ru/00adec8a

XHWMHUYECKOE 3arpsi3HEHUE
OKpYKaroIleu cpebl COETUHEHUSIMU




cepbl

BrIuucienne MaccoBOil JOJIU BBIX0/1a

bubmuorexa [JOK

28
MPOAYKTa peaKLuu 12.12.2023  https://m.edsoo.ru/00adec8a
OO01mmas xapaKTeprCcTUKA SJICMCHTOB

29 VA-rpynmnsl. A3o0T, bubnuoreka [IOK
pacrpoCcTpaHEeHUE B IIPUPOJIE, 19.12.2023  https://m.edsoo.ru/00adeea6d
(bu3nUYecKre U XUMUIECKIE CBOHCTBA
AmMHaK, ero Gu3nvecKue u

30 XUMUYECKHUE CBOMCTBA, MOyYEHUE U bubmorexa HOK

> 1O 19.12.2023  https://m.eds00.ru/00adf004
MIPUMCHCHHE
[IpakTuueckas padora Ne 3 o Teme
31 «Ilonyyenrne aMMuaka, u3y4eHue ero bubmorexa HOK
o 1Y 26.12.2023  https/m.edsoo.ru/00adf180
CBOMCTBY»

1 A3OTHAas KUCIOTa, €€ (hru3ndecKkue u bubnuorexa [JOK
XUMUYECKHUE CBOKCTBA 26.12.2023  https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aAMMOHHS B KQUECTBE MUHEPATBHBIX

33 no0peHnid. XuMHU4YecKoe bubmorexa HOK
7 . . 09.01.2024  https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COETMHEHUSIMH a30Ta
Dochop. Oxcun dhochopa (V) u

34 (1)00((11))0 pHaﬂ KI/ICJ'I((i))Ta q)Q)IESH(lIe)CKI/Ie u bubmorexa [JOK

P N 09.01.2024 | https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYyUYEHNE
Ucnonbs3oBanue ¢pocdaTos B

35 KaueCcTBe MUHEPATLHBIX YI00pEHUH. bubnmoreka [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI 16.01.2024  https://m.edsoo.ru/00adfc20
dbocharamu

36 VYrnepoa, pacnpocTpaHeHuUE B bubnmoreka [JOK




npupojie, GU3NIeCKue 1 XUMHICCKHE
CBOMCTBA

Oxcuppl yraepoaa, ux pusudeckue u
XUMHYECKHUE CBOICTBA.

16.01.2024

https://m.edsoo.ru/00adfd9c

bubmuoreka [JOK

37
DKoJoru4eckue npooIemsl, 23.01.2024  https://m.edsoo.ru/00adfebe
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)
38 VronpHas KUCIOTa U €€ COJIN bubmorexa HOK
23.01.2024 = https://m.edsoo.ru/00ae006¢c
[IpaxTuueckas padbora Ne 4 o Teme
39 "[losyyeHne yriekucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakius Ha KapOoHAaT- 30.01.2024  https://m.edsoo.ru/00ae027¢
noH"
[lepBoHavasibHBIC TOHATHUS 00
40 OpPraHUYECKHUX BEIIECTBAaX KaK O bubmorexa [JOK
P B 30.01.2024  https://m.edsoo.ru/00ae054e
COCIMHEHUSX YIJIepoaa
41 Kpemuuii u ero coequHeHus bubmorexa [TOK
P s 06.02.2024  https://m.edsoo.ru/00ae080a
[IpaxTnueckas padora Ne 5.
42 Pelrenne skciepUMEHTANIBHBIX 3a1a4 bubnnoreka [JOK
o teme «BakHeue HeMeTambl 1 06.02.2024 |  https://m.edsoo.ru/00ae0bf2
HUX COCTUHECHUS»
KonTponbnas padora Ne3 no teme
43 «BaxxHe#mme HeMeTalIbl U X bubmorexa HOK
13.02.2024  https://m.edsoo.ru/00aec0e18
COCIUHEHUS»
OO6m1ast xapakTeprucTuKa
44 XUMHYECKHUX DJICMEHTOB — bubmuorexa [JOK
MeTaJI0B. MeTajanueckas CBsI3b 1 13.02.2024 | https://m.edsoo.ru/00ael103e

MCTAJUINYCCKasA KpUCTAIIIMICCKas




pemérka. Pu3nyeckue CBOMCTBA

METAJIJIOB
XHUMHYECKHEe CBOMCTBA METAJJIOB. Bu6 OK
45 DIJIEKTPOXUMHUYECKUH P 20.02.2024 nommoreka L{
. https://m.edsoo.ru/00ael 156
HanpsHKEHUHA METaJJIOB
OO6u1re cnocoObl MOTYyYSHHS
MertauioB. Ciasel. Beluuciienus 1mo
46 aBHEHUSIM XUMHUYECKUX PEaKIINHI bubmorexa LOK
P DCARHHH, 20.02.2024 | https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEareéHTOB COJICPKUT
MpUMECH
47 IlonsTue o KOppPoO3UU METATIIOB bubmmorexa LHOK
PP 27.02.2024 | https://m.edsoo.ru/00ac1278
bubmuorexa [JOK
48
Ilenounbie MeTab 27.02.2024 | https://m.edsoo.ru/00ae14b2
49 Okcubl ¥ TUAPOKCUBI HATPUS U bubnuorexa [JOK
KaJIus 06.03.2024  https://m.edsoo.ru/00ac14b2
50 [IlenoyHo3eMeNbHBIE METAILTBI — bubnuorexa [JOK
KaJIbIIMA U Maroui 06.03.2024 | https://m.edsoo.ru/00ae15e8
51 Bakueiinme coeIMHEHNS KaJIbIU bubmnorexa [IOK
g H 13.03.2024 @ https://m.edsoo.ru/00ael5e8
5 O000I11IeHIE U CUCTEMATHU3AIUS
3HaHUM 13.03.2024
53 JKEcTKOCTh BOMBI U CITOCOOBI €€ bu6mmorexa [IOK
YCTpaHEHUS 20.03.2024  https://m.edsoo.ru/00ae1886
IIpakTruyeckas pabora Ne 6 o Teme
54 "YKECTKOCTE BOJBI I METOAEI €6 bubnnorexa LIOK
" 8 A 20.03.2024 = https://m.edsoo.ru/00aclae8
yCTpaHEeHUS
55 AnroMuHUN bubmuorexa [JOK




03.04.2024 | https://m.edsoo.ru/00aelc64
56 AMpoTepHbIE CBOIICTBA OKCHJIA U bubmumorexa [IOK
TUAPOKCUA 03.04.2024 | https://m.edsoo.ru/00aeclc64
bu6mmoreka [IOK
37 Keneso 10.04.2024  https://m.edsoo.ru/00ae1d86
53 OKcuapl, THAPOKCUABI U COJTHU Keje3a bu6mmoreka [IOK
(IT) u »xene3a (III) 10.04.2024  https://m.edsoo.ru/00ae35e6
59 O06001IeHNEe U CUCTEMATU3ALIHS
3HaHUUI 17.04.2024
[IpaxTuueckas padora Ne 7.
60 Pemenue skcnepuMeHTaIbHBIX 3374 bubnnoreka [JOK
o teme «BakHeile MeTaJlibl U UX 17.04.2024 | https://m.edsoo.ru/00ae3ded
COCIUHCHHUS
Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUHN, €CIIM OJUH U3
61 peareHToB J1aH B U30BbITKE WU bubnuoreka [IOK
COACPKUT MpUMecH. Beruncnenus 24.04.2024  https://m.edsoo.ru/00ael1750
MAacCCOBOM J0JIA BBIXOJa TPOJAYKTa
peakiumn
2 O06o001meHre U CHCTEMaTH3aIIHs
3HAHUH 24.04.2024
KonTtponbHas pabota Ne4 o reme
63 «BaxHeimure MeTabl U UX 08.05.2024
COCIUHCHHMS
64 BemecTsa u maTepuaisl B bu6mmorexa [IOK
MOBCEIHEBHOM KWU3HU YEJIOBEKA 08.05.2024 | https://m.edsoo.ru/00ae3f50
65 XUMUYECKOe 3arpsi3HeHne bubnuorexa [IOK
OKpYKarolleu cpebl 15.05.2024  https://m.edsoo.ru/00ae4270




66 Posnb xumum B perieHuu | bubnnoreka [HOK
IKOJIOTHYECKUX TPOOIEM 15.05.2024  https://m.edsoo.ru/00ae4270
67 PesepBHelil ypok. O6o0mienue u | bubnmoreka [JOK
CHCTEMAaTH3aIusI 3HAaHUHN 22.05.2024 | https://m.edsoo.ru/00ae0dOa
PesepBHeiil ypok. O6o0IcHHE 1 bubnnoreka [HOK
68 . 1
CHUCTEMAaTHU3alUs 3HAHUI 22.05.2024  https://m.edsoo.ru/00adb33c
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumusi, 8 knace/ Pymsutuc I'.E., ®enpaman @.I'., AKIimonepHoe 00IIECTBO
«3natensctBO «lIpocBenienue»
* Xumus, 9 kinacc/ Pynsuruc I'.E., ®enpaman @.I°., AKimoHepHoe 00IIeCTBO

«I/IBIIaTCJII)CTBO «HpOCBCHICHI/Ie»

METO/IUYECKHUE MATEPUAJIBI IUISI YUUTEJIA
[Mabpuensn, O. C. Meroanueckoe nocooue k yueonuky O. C. I'abpuensina

«Xumus». 8 xkiace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 109.

https://drofa-ventana.ru/material/khimiya-8-klass-metodicheskoe-posobie-
gabrielyan/
INabpuensn, O. C. Meroauueckoe nocooue k yueonuky O. C. 'abpuensina

«Xumusy». 9 xnace / O. C. I'abpuensa. — M. : [Ipoda, 2018. — 108.

https://drofa-ventana.ru/material/khimiya-9-klass-metodicheskoe-posobie-
gabrielyan/

. I'abpuensn O. C., Bocko6oiinukosa H. I1., Smykosa A. B. HactonbHas kHura
yunrtens. Xumus. 8§ ki1.: Metoaudeckoe nocooue. - M.: Jlpoda, 2021.

2. I'abpuensn O. C., SAmykoBa A. B. Tetpans amns 1abopaTOPHBIX OIMBITOB U



npaktudeckux padort. 8 ki. K yueonuky O. C. I'aGpuensina « Xumus. 8 Kiaccy.
M.: Jlpoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocobue k yueOuuky O. C. ['abpuensna
«Xumusy. 8 kimacc / O. C. 'abpuensa. — M. : Ipoda, 2021. — 109.

4. T'abpuensn, O. C. Metonuueckoe nocobue k yueonuky O. C. ['abpuensina
«Xumusy. 9 knacc / O. C. 'abpuensn. — M. : Ipoda, 2021. — 108.

5. Xumus : TexHosornueckue kapTol K yueouuky O. C. 'abpuensina «Xumus. 8
Kjacey : metoauyeckoe nocobdue / JI. . Acanoa. — M. : Jlpoda, 2020

6. XuMus : TexHosiornueckue kapThl K yueonuky O. C. 'abpuensna «Xumus. 9
Kjacey : metoaudeckoe nocodue / JI. . Acanosa. — M. : [Ilpoda, 2018

7. Xumus. 8 xi1.: KoHTpoapHbIE 1 TpoBepoUHbIe padboThl K yueOHuky O. C.
[Mabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Yirakosa u

ap. - M.: Jlpoda, 2022. nanubie

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

http://www.chemnet.ru I'azeta « Xumus» 1 caiT ajig yuuress «5 uay Ha ypok
XUMHID

http://him.1september.ru Enunas komnexkuus [{OP: [IpeameTnas kosuiekius
«XUMUD»

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbIE



skcriepuMenThl: xumusi. Komnekuust Poccuiickoro o0mieo0pa3oBaTeabHOTO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas onumIinaia mKoJIbHUKOB M0 XUMUHU
http://chem.rusolymp.ru Opranuydeckasi XUMUsI: SJIEKTPOHHBIN YUYEOHUK ISt
CpPEIIHEH LIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBbI XUMHHU: DJIEKTPOHHBIA YIEOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJIEIK: XUMUS
http://www.chemistry.ru JIucTaHIIMOHHAS] OJIUMIHAAA IO XUMHUHU:

TEJIEKOMMYHUKALIMOHHBIN 00pa30BaTeIbHBIN MPOEKT
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