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MNOACHUTEJBHASA 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiecHa Ha OCHOBE TpeOOBaHWNM K pe3yibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeILHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OcHOBe (ermepanpHOl paboyeil mporpamMmbl
BOCIIMTAHUS U C YYETOM KOHIICTIIIMY MPEoJaBaHusl yI4eOHOTo IpeaMeTa « XUMUsDH)
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMmuu Oa€T TpEACTaBICHHE O LENAX, OOIIeH cTpareruu
oOyd4eHHs, BOCTHTAHHS ¥ Pa3BUTHUA OOYYAIOMIUXCS CPEICTBAMHU Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeIbHOE peaMETHOE CoJIep>KaHue,
MpelyCMaTpUBAECT PacHpe/eICHUe €ro Mo KilaccaM W CTPYKTYpUPOBAHUE MO
pazzenaM M TeMaM IMporpaMMbl MO XUMHH, OMNPEACISACT KOJIMYECTBEHHBIE M
Ka4eCTBCHHBIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4EOHOro Mpollecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolIuXCs, OMNpEaAeNseT BO3MOXKHOCTH IIpeaMera s
peanuzainuu TpeOOBaHUN K pe3yJibTaTaM OCBOCHHS OCHOBHOM 00pa30BaTElIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yJiibTataM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed U3yYeHUs IPEAMETAa U OCHOBHBIX
BHJIOB Y4eOHO-IIO3HABATEIILHOM JCATECIbHOCTH OOYyYalomerocs II0 OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHWEe XHUMHH CIY>KHT OCHOBOW It (OPMHUPOBAHHMS MHUPOBO33PEHUS
oOyy4aroIierocsi, ero MpeACTaBICHUM O MaTepPUATbHOM E€JUHCTBE MHpPA, BAXKHYIO
pOJib UTPAtOT (POPMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DHEPIUU W 00 SBOJIIOIIMU BEIISCTB B IPHUPOJE, O IMYTAX PEIICHUS TI00AIBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealiM3alldd  BO3MOXXHOCTEM  JIJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el 1 (QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHHE MBINUICHUS W TBOPYECKHUX CIIOCOOHOCTEH
oOy4Yarolmmxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
ITOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM JIeSITCIHHOCTH;

3HAKOMHUT CO CHelU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQJbIBACT OCHOBBI
IIEJIOCTHOTO B3IJIsi/Ia Ha €IMHCTBO MPUPOILI U YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATAroM B POpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTHYECKOE
oOpa3oBaHHe 00YUaIOIINXCSI.

JlanHble HampaBlieHHs B OOYyYEHMHM XUMUU OOECHEUMBAIOTCA CIEIM(PUKON
collepkaHusi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJanTHPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare e€
pa3BUTHSA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0O0IIIero 0Opa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUUI
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MpOrpaMMbl M0 XUMHUHU C(POpMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CoaeprkaHue CKIIAJbIBACTCS U3 CHUCTEMBI
MOHATUN O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. 1. MeHieneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HAa OCHOBE OJMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OJJHOTO
YPOBHSI K JPYroMmy, BBITIOJHSASA (PYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEW MPAKTUYECKOIO MPUMEHEHUS U TOIYyUYCHHS
M3y4aeMbIX BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKON COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpHUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJlaM TO3HaHMUS B Hayke. V3yueHue XWMUU MPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX YUYeOHBIX mpeaMeToB: «OKpyX)alomuid MUpy,
«buosorus. 5—7 kiacce» u «dusnka. 7 Kmacey.

[Ipy wu3yuyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBHI.
3amaua y4eOHOTO mpeaMeTa COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUINX (paKTOB, MOHATHMA, 3aKOHOB M TEOPETHICCKHUX TOJIOKCHUH,
JIOCTYIIHBIX 00O0OIIEHH MHMPOBO33PEHUYECKOIO XapaKTepa, s3blka HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS TMpPH H3YyUYEHUU BELIECTB U
XUMHUYECKHUX peaKiuii, B (GOPMHUPOBAHUH U PA3BUTUHU MO3HABATEIBHBIX YMEHUU U
UX TPUMEHEHUU B Y4YeOHO-TIO3HABATENbHOM U y4eOHO-HUCCIEeI0BATEIbCKON
JESATEIIbHOCTH, OCBOCHMM IIPaBMJ OE€30MacHOr0 OOpalleHHsl C BELIECTBAMHU B
MOBCEIHEBHOM JKU3HHU.

[Tpu u3yueHUn XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YCHHE MPUOOPENTU TaKUE 1IN, KaK:

— (OpMHUPOBAHHWE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIIBHOMY IPHUHSITHIO PEIICHUH,
CHIOCOOHOH alanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIOBUSAM XKU3HU;

—  HampaBJCHHOCTh OOyYeHHMs] Ha CHCTEMaTH4YeCKOe MpUOOIIEHUE
oOy4Jaronmxcss K CaMOCTOSTEIbHOM MO3HABATEIBLHOM JEATEIbHOCTH, HAyYHBIM
MeToJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrnieyeHue yCiIoBHM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyHUarOIUMUCS
OTbITa Pa3HOOOpPA3HON NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX yHHBEPCaIbHOE 3HAYCHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (¢opmupoBanue o0med (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM YHCJIE€ YMEHHHA OOBICHATH W OIEHUBATH SIBJICHUS
OKpY>KaroIlIer0 MHpa, WCIOJb3ysl 3HAHUS U OIBIT, MOJyYEHHBIC MPH H3YYCHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOsieM B IOBCEIHEBHOM JXU3HU U
TPYZIOBOM JIE€SITEIIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKArOIIe MPUPOIHOIN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYUYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCITUTAHMIO HAa OCHOBE YCBOCHHSI OOINEYENIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOQWMISI U HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3yUYEHUS XHMHUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaYaibHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HU Y€NOBEKa. XUMHS B CUCTEME HAyK.
Tena wm BemecTBa. DHU3MUYECKHE CBOWCTBA BEIIECTB. ArperaTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTomax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJbl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBAa cocTaBa BemecTB. OTHOCHUTENbHAas aToOMHas Macca.
OTHocuTenbHAsE MOJIEKYJsIpHast Macca. MaccoBasi 10JI1 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosib. MonsipHas macca. B3anMOCBSI3b KOJIMUECTBA,
MacCchl M 4YHMCJIAa CTPYKTYpPHBIX e€AuHUIL] BemiecTBa. Pacué€rel mo ¢dopmynam
XUMUYECKUX COCTMHEHUM.

PuU3NYECKUEe U XUMHUUYECKHUE SIBICHUS. XUMHUECKas peakius U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Krnaccudukarms
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU H
npuémMamMu oOpalleHus: ¢ JIabopaTOpPHBIM O00OPYAOBAHHEM, U3YUCHHE U OMHUCAHUE
(bu3MUecKuXx CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJaBJIEHUE BOCKa, TasHUE JbJA, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMHCAHWE MPU3HAKOB MPOTEKAHWS XMMUYECKHX peakuuil (pasjoKeHHue caxapa,
B3aMMOJIEUCTBUE CEPHON KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
meau (II) mpu HarpeBanuu, B3aumoielicTBre xene3a ¢ pactBopom cosd meau (II),
U3y4YEeHHE CMOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPOBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUWE  PEe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXpaHEHUsI MAacChl, CO3/JaHHE MOJEJeH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxxHelue npeacTraBuTe M HCOPraHUYECKHUX BELIEeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — anmeMeHT u mpocroe
BelecTBo. Haxoknenue kucimopoaa B mIpupoae, (U3MUYECKUE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Okcunpl. [lpumenenue xkucnopona. CrocoOsl



MOJIyYeHHUST KUCIopoAa B J1abopaTopuu W TPOMBINIUICHHOCTH. KpyroBopor
KucIopoaa B mpupoae. O30H — ajutoTpoItHass MOAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ ¢heKkT XUMHUUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHYECKHE peakiuuu. TOIUIMBO: yrojb M METaH. 3arps3HEHUE
BO3/lyXa, YCWJICHHE MAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

Bopopon — anemMeHT m mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noxyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHCHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacpilieHHbIE ¥ HEHACBIIIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B pACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpPOJZI€ U B KU3HU 4deloBeKka. KpyroBopot Bonbl B IPUPO/IE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanuys
OKCUJIOB:  cojeoOpasyromue (OCHOBHBIE, KHUCJIOTHBbIC, aM@OTEepHbIE) U
HecosneoOpasyromme. Homenknatypa oxcujoB. Dusnueckue U XUMHUECKHUE
CBOMCTBA OKCUIOB. [lonyuenune okcuaos.

OcHoBanusi. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHni. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [ToyueHne ocCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan axktuBHoctm mertamnoB H. H. bekerosa.
[Tomy4yeHune KucIor.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[lony4denue cosen.

['eHeTnueckas CBSA3b MEXKY KJIAaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECTICHUE COECPKaHUs KUCIOpOAa B BO3AYyX€, MOTyYEHHUE,
coOupaHue, pacrno3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOJI0ICHUE
B3aUMOJICHUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCJIOBUS BO3HUKHOBEHUS W
MpEeKpalieHusl TOpeHHs (MmoXkapa), O3HAKOMJIEHHE C oOpas3liaMu OKCHUIOB U
OMMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozehcTBre Bojoposa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE 0Opa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PACTBOPEHHOI'O BEILIECTBA, B3aWUMOJECHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJB30BAaHHWE BHUEOMATEpPHAJIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEJIOYEH,
u3ydyeHue B3aumopeiicTBusa okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpalU3aluH, IOJTYYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO METajlla IPYTHMM W3 PacTBOpa COJM, PEUICHUE
AKCIIEPUMEHTAIIBHBIX 3a/lad N0 TeMe «BaXHeWlne KIacChl HEOPraHMYECKHX
COECTUHEHUI.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETBbHO-BOCCTAHOBUTEILHbIC PEAKIIMHU

[lepBble MOMBITKK KIaCCU(PUKAIMKM XUMHUUYECKUX 3JeMeHTOB. [loHsiTHe o
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yloT aMpOTEPHBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnognueckuii 3axoH. [lepuoandeckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
HN. MengeneeBa. KopoTkonmepuonHas U JIMHHONEpPUOAHAs  (POPMBI
[Tepronnueckoit cucrembl xumuueckux 3nemeHToB JI. . Menneneesa. [lepuoasl
u rpynmbl. DOU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aTOMOB TepBbIX 20 XUMHYECKHUX  DJIEMEHTOB
[Tepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxxeHuro B Ilepuonnueckoit cucreme 1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajinyca aTOMOB XUMHUUYECKHUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNIiaM U NEPUOJAM.

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

Xumudeckass CcBsa3b. KoBajieHTHast (MOJIIpHAsT UM HEMOJIIPHAs) CBS3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl OkucIeHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3yueHHEe OOpasloB BEHIECTB METAUIOB M HEMETAJIOB, B3aUMOJICHCTBUE
TUJIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT U IIEJIOYEH, MPOBEICHHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MNPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHus, COCAMHEHNUS).

Mexcnpeomemmnoie ceazu



Peanuzanust MeXNpeIMETHBIX CBSI3€M MpPU U3YUYEHUM XUMHUHM B 8 KJacce
OCYIIECTBIISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMMUX €CTeCTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, TeOpus,
3aKOH, aHalW3, CHHTE3, KiaccuduKamus, TMepPUOIUIHOCTh, HAOJIOICHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHI,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, DJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHME BEUIECTBA, ra3, (PM3MYECKUE BEIMYUHBI, €TUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MuUHEpaNbl, TOpPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHUYecKasi peaKkIus

[lepnognueckuii 3axoH. Ilepuoanueckast cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
. MenaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHAYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUI U HX
COCMHEHUNM B COOTBETCTBUU C TIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMUYECKOW CBSI3U. THUIBI KPUCTAITIMYECKUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiysa XuMA4eCKUX peakiuii Mo pa3audHbIM MPU3HAKaM (110 YUCTy
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIoBomMy Hddekry, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuUMHUYecKol peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [IoHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBeCUU. DAKTOPBI,
BIIMAIONIME HAa CKOPOCTh XHMHYECKOW PEAKIMU U TMOJOXKEHHUE XUMHUYECKOTO
pPaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE  PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEaKIMii C  HKCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIHTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil cBsizu. Crenens aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE W COKpalll€éHHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBoOWCTBa KHCIOT,
OCHOBAaHMM W COJIGM B CBET€ TMPEJACTABICHUNH 00 IIIEKTPOJIUTHUECKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHATHE O THAPOIIN3E COEH.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHHUE C MOJCIISIMU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XUMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (HAKTOPOB, MCCIEIOBAHUE JIIEKTPOIPOBOTHOCTH
pacTBOpPOB BEUIECTB, IMpOlecCa JUCCOIMAIMU KHUCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MaTE€pUANIOB), TIPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOrOo  oOMeHa
(oOpazoBanue ocajaka, BbIJIEJICHUE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pasfioKEHUs, COSCTUHEHHUs), pacliO3HABAHUE HEOPTraHUYECKUX
BCIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEakIMid Ha HOHBI, pelICHUE
AKCIEPUMEHTAbHBIX 33]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OOmast xapaktepuctuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajoreHoB. XHUMHUYECKHE CBOWCTBA HAa MNOpUMEpe  XJopa
(B3aUMOJIEHCTBHE C METaUlaM{, HEMeTaUlaMy, IIeJIoYaMH). XJIOPOBOJOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJy4YeHHE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BakHEWIHWe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIC.

O6mast xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (HU3MYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUECKHE U
XUMHUUYeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTAaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kwuciora, (QHU3MUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENST Kjacca KHCIOT W Chenu(puieckue). XHWMUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOJYyYeHUS CEPHOW KHUCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cynb(dar-uon. Haxoxmenue cepbl U €€ COCIUHEHHWA B MPUPOJe. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUSI.

OOmmast xapakTepucTuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKUCIIECHHS. A30T, paCOpPOCTPAHEHUE B IPHUPOJE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoe. AMMHaK, ero
dusznyecKkrue U XMMHUUECKHUE CBOMCTBA, MoMyueHue U npuMenenue. Coiu aMMOHMUS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ MoJydeHHe, GU3HUYEeCKUE U XMUMHYECKUE
CBOlicTBa (0OIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U chenudpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yA0OpeHuil. XuMUYeCcKoe 3arpsi3HEHUE OKPY KaIOIIEH Cpeibl COETMHEHUSIMH a30Ta
(KUCIIOTHBIE JIOXKIM, 3arps3HEHUE BO3/AyXa, MHOYBbl U BoJnoEMOB). Docdop,
aJoTpornuele Moaupukanuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxkcug docdopa (V) u bochopHas kuciaora, Pu3ndIecKue U XMMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnonas3oBanue GpocharoB B KauecTBE MUHEPAIBHBIX YI0OPEHUM.

Oo6mas xapakrepuctuka 3neMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIEHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpojae, (U3NYECKUE U XUMHUYECKHE
cBoricTtBa. Ancopouus. Kpyroopot yriepona B npupone. Okcuabl yriepojaa, ux
bu3nueckue M XUMHUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHJIOM
yriepoaa (IV), rumoresa riao6albHOrO TOTEIJICHUS KiIUMaTa, MapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3MUecKue U XMMHYECKHUE CBOMCTBA,
noJiydeHue W mnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEAUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[TepBoHaUaNbHBIE TTOHATHSL 00 OPraHUYECKUX BEIECTBAX KaK O COSTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJIEH, alleTUIICH, STaHOJI, TJIMLEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHble HMCTOYHUKU YIJIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTH),
NPOAYKThI WX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTne 0 OMOJIOTMYECKN BaXKHBIX BEIECTBAX: KUpax, Oelkax, yrieBojgax — U ux
poJii B JKM3HM 4YeJlOBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCIMHEHU.

KpemHuuii, ero Qusnueckue W XUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmeHenue. CoenuHeHHs KpeMHus B mnpupozge. OOmue mnpencTtaBieHus o0
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIOJb30BAHUE B
ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, kene300eToH. [Ipobnempr 6€30MacHOrO HMCIOIB30BAHMUS
CTPOUTENIbHBIX MAaTEPUAJIOB B OBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHUEe 00pa30B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOICHUE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHEe W XWMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEIMHEHHH (BO3MOXKHO HCIIOJB30BAaHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHUE C 00pa3laMu XJOPUAOB (TajJOre€HUIOB), O3HAKOMIJICHHE C
oOpasuiamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Mo JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOIN CEPHOW KUCIOTHI, MPOBEJECHNE KAaUeCTBEHHOW pEaKIK Ha CyJibdar-
WOH W HAOJIOJeHHWEe TNpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HMUECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOCHOPHBIX yA0OpEHUH, MOITyUYEHHE,
coOupaHue, pacrno3HaBaHWE€ M M3yYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YUYECHHE MPU3HAKOB
UX IPOTEKaHHUsI, B3aMMOJICVICTBUE KOHIIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yuiepeHa, O3HAKOMIICHHUE C
MPOIIECCOM  aJCOPOLIMKM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOTa3a, MoJydeHue, coOupaHue, pacro3HaBaHUE M U3y4UCHUE
CBOMCTB YTJICKMCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W HW3YYEHHE MPHU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CUJIMKATHOM MPOMBINUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BakHelmme HeMeTauTbl M UX COCTUHEHUS.

MeTaJiibl 1 MX COeIMHEHU S

OO01mmast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxkeHus B llepmoamdeckor cucrteMe XuMHYecKHx daeMmeHTtoB . H.
MenneneeBa u cTpoeHus: aToMoB. CTpOEHHE METaJLUIOB. MeTayuueckasi CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rue
CIoCcOOBI TIONTy4eHUs] MeTaioB. [loHATHE O KOPPO3WUM METAIJIOB, OCHOBHBIC
criocoObl 3amuThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTYH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY W MPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanementoB JI. M. MeHaeneeBa, CTpOCHHME UX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuasl 1



TUJIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHune WIENOYHBIX METAUIOB MU HMX
COCIUHCHUM.

[[lenoyno3emenbpHblE METAUIbI MarHMidi MW KaJbLMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumuueckux aneMeHToB JI. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XkJEHUE B Npupoje. PU3nUeCKUe 1 XMMUUECKUE CBOMCTBA MarHusl
U Kanblus. Baxueilve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHHUS!.

AJTtoMUHUN: TIoJ10’)keHuE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAecHWe B mnpupoae. dusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoit cucreme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoe€HHE aroma, HaxOXJIcHUE B mpupoaec. DuU3MYECKHEe U
XUMHYECKHE CBOMCTRA kene3a. OKCUIbI, TUAPOKCUIBI U con xkenesa (11) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBaAMH, M3y4Y€HHE  PE3yJbTaTOB  KOPPO3WHU  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHICOMATEPHAIOB), OCOOCHHOCTEH B3aWMOJCHUCTBUS OKCHJA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOXKHO  HCIOJIb30BAaHWE  BHJICOMATEPUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HA MOHBI: MarHus, KIbLHS, alFlOMUHUS, [IUHKA, JKEJIe3a
(IT) u xenesza (III), mequ (11), HaOnrOAEHNE M OMUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HATpusi, KaJlus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHUE aM(OTEPHBIX CBOMCTB THMAPOKCHUAA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 10 TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAs cpeaa

BemectBa u Marepuasibl B ITOBCEIHEBHOM KHU3HM YEIOBEKA. be3omacHoe
WCIIOJI30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karouled cpeabl (MpeaeibHas I0MyCTUMAast
KOHIIeHTpalus BemiecT, nainee — [1/1K). Pons xumMuu B penieHun dK0JIOrHYeCKUX
npooiem.

Xumuueckuii IKCnepumenm:

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

Mesricnpeomemnuwle céasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH W3yYeHHMM XUMHUU B 9 Kiacce
OCYIIECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIHUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIFOIIUXCS CUCTEMHBIMH JIJISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEPUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJIEb, SIBICHHUE, MaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzuka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
U30TOMBI, PATUOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUYECKUU 3apsiji, MPOBOJIHHKH,
MOJyIPOBOJTHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIEeCTBO, TENIO0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, PACTBOPUMOCTbD, KpUCTAITNIECKas
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yA00peHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHUHEpadbl, TOPHbBIE MOPOJBI,
[10JIE3HBIE UCKOIIAEMbI€, TOILJIUBO, BOJAHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MPOrPAMMBI  OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUUCKUMU
COIL[MOKYJIBTYPHBIMH M JYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLUATIA3AIMN 00YUYarOITUXCSl.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYarOIIUXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pAacCIIMPEHUE OIBITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOTr0 BOCTIUTAHMS

LIEHHOCTHOT'O OTHOIIIEHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NOHMMAaHWS 3HAYEHUS XUMHYECKOWM HAyKH B KU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 yCTPOMCTBE MUpA U OOIIIECTBA;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAJIAX MEXKINYHOCTHBIX
OTHOIIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TMO3HABATEIBHBIX 3aJay, BBIMOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4eOHOM eATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TTOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE U XUMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO PAa3BUTHsI HAYKH U COCTABIISIOLIME
OCHOBY I TIOHUMAHUS CYIIHOCTH HAy4YHOW KapTHHBI MHUpa, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPEAOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IOJIYyYEHHE HOBBIX 3HAHUU I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0IaeMbIX IPOIECCOB M SIBJICHUMH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM palOThl C Yy4EOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPON, JOCTYIMHBIMA TEXHUYECKHUMH CpEJCTBAaMU HH(POPMAIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYUYEHHI0 W TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOM
NeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABICEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTH JW3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aTKOTOJIsI, HAPKOTUKOB, KypEeHUs),
HEOOXOJMMOCTH COOMIOJICHUS] MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMU B OBITY U pEajbHOMN KU3HU;

5) Tpy10BOI0 BOCIIMTAHMSI:

MHTEpEeC K NPaKTUYECKOMY U3YUYEHHIO ITpodeccuii u Tpyda pa3InyHoOro posa,
YBaXEHUE K TPyAYy U pe3yibTaTam TpPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYyJIbHOM TPAEKTOPUU MPOAOCHKEHUS 00pa30BaHus C yUETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCHemHON npoeCcCUOHATBHON IEATEIbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCUOHATIBHOM CpeEIE;

6) ’K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1I€JIECO00pa3HOe OTHOIIEHHWE K NPHUPOJIe KaK HCTOYHUKY
YKU3HM Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, IOHUMAaHUE LIEHHOCTU 3I0POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3MYECKOMY M TICUXMYECKOMY 370POBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS ITPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYyalLUsX,
YTPOXKAKOLINX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEIOH, IS OBBIIICHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOIO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell WX pelieHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHUS PYKOBOJICTBOBATHCSI UM B MO3HABATEIILHOM,
KOMMYHUKATUBHOM Y COLMAJIbLHON ITPAKTHKE.

METAIIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYUMbBIC TS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAYyYHble TMOHATHS (3aKOH, TEOpus,
IOPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIlecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYUYHBIX Y4YEOHBIX NpeaMeTax W MO3BOJISAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (OPMUPOBATH MPEICTABICHUE O ILIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, U YHUBEpPCAJIbHbIC yUeOHbIE NEUCTBUS (ITO3HABATEIIbHBIC,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpPBHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATESIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHSI HKCIMOJb30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEpHbBIC
MPU3HAKK, YCTaHABJIMBaTh B3aUMOCBSI3b C JPYTUMHU TOHSATHSMH), HCIIOJIB30BaTh
MOHATHUS JIJIs1 OOBICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUpPATh OCHOBAHUS U
KpUTEpUU JJISl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3YUYCHMS,
CTPOUTH JIOTUUECKHE PACCYXIEHUS (MHIAYKTHUBHBIC, JICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHE TMPUMEHSATH B TIPOIECCE€ TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJIENU, UCTIOIb3yEMbIE B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE MPEICTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XMMHYecKas GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaATh CYIIICCTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUMN,
BBISBJIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3y4aEeMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciie1oBare/IbCKHe AeiCTBUS:

YMEHHE HCIIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAue€CTBE MHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI i1 (POPMHPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUM;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIoJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Patora c nundopmanueii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XUMHUYECKOTO COJIEpKaHUs, CIPaBOYHBIE
nocoOusi, pecypcel WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO M
HEJI0OCTOBEPHYIO HH(DOPMAITHIO;



YMEHUE NPUMEHATh Pa3jiu4HbIE METOJbl M 3alpOChl MPU NOHMCKE U OTOOpE
UHGOPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO HUCIIOJIb30BAaHUS PA3IMUYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMATIBHYIO (OpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B TIpolecce Yy4yeOHOH U
UCCJIEIOBATENLCKONU JEATEIbHOCTH MHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS:

yMEHHUsS 3aJlaBaTh BOMPOCHI (B XoJie¢ auanora W (WUiU) JUCKYCCHM) IIO
cymectBsy  oOcyxkmaemMol  TeMbl, (OPMYJIMPOBATH CBOU  MPEHAJIOKEHUS
OTHOCHUTEIBHO BBIITOJHEHMS MPEJI0KEHHOM 3aa4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThbl  IO3HABATEJILHOU
JEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh MPE3CHTALUIO
PE3yJbTaTOB BBIINOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1ab0paTOpHOTo OMNbITa,
nabopaTopHOI pabOTHI O UCCIIEA0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUsI y4eOHOro COTpYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOH
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uiuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIUHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJIHEHHOM paOOThI U PYTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSATENIBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbosnee 3pPeKTUBHBIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  QITOPUTM  JEUCTBUWA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
UCITIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe nmnpeaMETHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbI€ 3HAHUSA, YMEHHUS U CIOCOObI



NEUCTBUN, crhenupuIecKkue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JEATeIbHOCTH MO  TMOJYyYEHUI0O HOBOIO  3HaHWs, €ro HWHTEpIpEeTalnH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYyaITUsIX.

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

JOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKUX MOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIeMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCIICHUS, XUMHYECKasi peakuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEaKIMU PAa3JIOKEHUs, PEaKIUU 3aMEIICHUs, pPEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU A EKT peakiumy,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHas OpOHUTallb, PagnycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAsl CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIMOJb30BAaTh XHWMHUYECKYI) CHUMBOJIMKY Ui COCTaBJICHHUS (OpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUS  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAIJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIACCy COEIUHEHUH IO
dbopmysaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpeiBaThb cMbIci Ilepuoanueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B [lepuognueckoil cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajipo;

e ONHUCHIBATH W XapakTepuzoBaTh TabmuuHyro ¢opmy Ilepuomnyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3judaTh T[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, manibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMmHYeckux diemednToB J[. U.
MeHneneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

KJIacCU(UIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYCCKHE BEIIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIY M COCTAaBy YYACTBYIOUIMX B PEAKIIUH
BEIIIECTB, M0 TETUIOBOMY (D eKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPXKAasi OMUCAHUE MMPUMEPAMHU MOJIEKYIISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHII;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »JJIeMEeHTa 10 ¢dopmylie
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICIUTEIBHON JEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, Kiaccu(ukaiuio,
BBISIBJICHUE MPUYMHHO-CICACTBEHHBIX CBSI3€d — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKUX pEeaKIUil, EeCTECTBEHHO-HAyYHbIE METOJbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJEHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUSA  XMUMHYECKOM  TOCYION U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O WU COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
PAaCTBOPOB C OMNPEACIEHHON MaCCOBOM JI0JIEW paCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH W KUCIIOT ¢ TTIOMOIIBIO WHIUKATOPOB
(;rakmyc, heHondTaenH, METUIIOPAHXK U JIPYTHUE).

K xoHIy 00ydeHus B 9 kJjiacce npeaMeTHbIC pe3yJIbTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUH:

PacCKphIBaTh CMBICII OCHOBHBIX XUMHYECKMX MOHATHU: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJICHHS, XUMUYECKasl PeaKI[usi, XUMUYIECKasi CBs3b, TEIUIOBOU d(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIUTHI, JJICKTPOJIMTUYECKAs IHUCCOLMALNS, PEAKIUU HOHHOIO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBECHME, OOpaTHUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME U  BOCCTaHOBJICHUE,
ATOTpONUsA, aM(pOTEPHOCTh, XUMUYECKasi CBs3h (KOBAJICHTHAs, WMOHHAs,
MeTajuInuecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalIOB,
CIUIaBbl, CKOPOCTb XHUMHUYECKOW peakUuuu, MPEeAeiabHO IOMyCTUMast
xoHuenTpaus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX TMOHATHH U
MIPUMEHSTh 3TU NOHATHA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY JJII COCTaBlieHUs (opMy
BEILIECTB ¥ YPABHEHUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpEeNIeIEHHOMY KJIACCY COEIMHEHUU 1o ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBaJCHTHAsl, WMOHHAsA, MeETaUIMuecKas) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKOU
PELIETKA KOHKPETHOI'O BELIECTBA;

packpsiBath cMmbIica Ilepuonmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHWMAaHUE: OIMCHIBATh U XapaKTepU30BaTh
Tabnuuynyto (popmy Ilepuoamdeckoil CUCTEMBbl XHMHUYECKUX HIIEMEHTOB:
paziuuath TMOHATHUS «rJaBHas mnoiarpynmna (A-rpynmna)» U «mnoOouyHas
noarpynmna (b-rpynma)», manbie u  OONbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCS B IEPUOAUYCCKONM TabauIe, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacrpesieyieHue HMX MO0 DJIGKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEIUHEHUI B
npeaenax MajblX NEPUOJIOB M TJIaBHBIX MOATPYMI C YYETOM CTPOEHUS HUX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy UM COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEIIECTB, N0 TEMIOBOMY 3(P(HEKTy, 0 W3MEHEHHUIO CTETICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXKHBIX BEIIECTB, MOJITBEPXKIAs OMNUCAHUE
NpuUMepaMHl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIIHIM;

COCTaBIIAITh YPABHEHUSI BJEKTPOJIUTUYECKOW JIUCCOLMAIMU  KHCIOT,
LIEJIOYEUN U COJICH, TIOJIHBIE U COKPAIIEHHBIC YPABHEHUS PEAKIIM HOHHOTO



oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIHTEIIbHO-BOCCTAHOBUTEIBHBIX — PEAKITUI
MIOCPEICTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKIIHii;
MIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHMOCTH OT WX CTPOCHUSA,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANIEHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCIIATh OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO [IOJIIO XHUMHYECKOTO JJIeMeHTa 1o (opmyre
COCITMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNH;

coON0aTh  MpaBuUja  MOJb30BAHUA  XUMHYECKOW  MOCYyAOH H
7ab0paTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBWia OOpaiieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O W COOMpaHHUIO
ra3o00pa3HbIX BEIIECTB (aMMHUaKa U YTJIEKUCIIOro ras3a);

MPOBOJUTh  PEAKIWH, TOATBEPKIAMONINE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiaMkar-, cyibdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTHU3aIlMI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3YUYEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAyYHBIC METOIbI TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Koau4vecTBOo 4acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HU(POBDbIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanuere Hpakrieciue oOpa3oBaTe/ibHbIE pecypchl
padoThbI padoThI
Pa3znea 1. [lepBoHavaibHbIe XMMUYECKUE TOHATHS
Xumusa — Ba)kHas 00J1aCThb
L1 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
MPAKTUYECKOU JIeSITEIIbHOCTH https://m.edsoo.ru/7f41837¢
YyerIoBeKa
12 BemiecTBa u XumMuieckue 15 | bubnuoreka [{OK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Pasjen 2. BaxkHeiilune npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
)1 Bosnyx. Kucnopon. ITonstue 6 bubmuoreka [IOK
00 okcHmax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonstue o kucnorax 2 1 bubmmnoreka HOK
M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bopna. PactBopsl. [lonsitue 06 5 | | bubnnorexa [JOK
OCHOBAHHUSIX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChl 1 ) 1 bubnuoreka [{OK

HCOPTaHNYCCKUX COE€IUHECHUI

https://m.edsoo.ru/7f41837¢

Uroro no pazgeny 30

Pazpnen 3. llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudecknx 3j1eMeHToB /I. . MenaeneeBa. CTpoeHne aToMOB.

Xumunueckasi cBsi3b. OKHCIAUTEIbHO-BOCCTAHOBHTEIbHbIE Pe€aKIuu




3.1

3.2

[lepuoauueckuii 3aK0H U
IIepnoauueckas cucrema
XUMHUYECKUX 3jieMeHTOoB J[. 1.
MenneneeBa. CtpoeHue aroma
XHUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

15

68

bu6nmorexa [IOK
https://m.edsoo.ru/7f41837¢

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

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

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




9 KVIACC

KonuyectBo yacos DJIEeKTPOHHbBIE
HaumeHnoBaHue pa3jaesioB U TeM uu(ppoBbIe
Ne i/m P Konrpoabnbsie IIpakTHyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcsbl
Pa3nes 1. BemecTBo 1 XMMHYecKHe peaKuu
11 [ToBTOpEHME 1 yIiTyOJICHHE 3HAHUIT 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3/IesioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
' peaximi https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAs JUCCOIHAITHSI. 2 | 1 bubnnoreka [JOK
' XHUMHUYECKUE PEAKLIUN B PACTBOPAX https://m.edsoo.ru/7f41a636
Wroro no pasaeny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHUS
)1 OO011ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
) py - eP https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO0mras XxapakTeprucTUKa XUMHYECKUX
23 aneMeHToB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmmorexa [TOK
) Py ' ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTeprucTUKa XUMUIECKIX
2.4 sneMeHToB [VA-rpynmsl. Yriaepoa u 8 1 2 bubmmorexa [IOK
’ . py ’ post https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCTUHECHUSI
Hroro no pazneny 25




Pa3gen 3. MeTaJJIBI M BX COEIUHEHU ST

bubnunoreka LIOK
3.1 06 7| 4
HIE CBOHCTRA METAILIOB https://m.edsoo.ru/7f41a636
3.2 Baxueiinime MeTaibl 1 UX COSTUHEHUSI 16 Bubmaorexa ITOK
https://m.edsoo.ru/7f41a636
Uroro no pazgeny 20
Pasnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuaisl B JKU3HU 4EJIOBEKA 3 bubnnorexa [IOK
' HI p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 buGnuorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Konrpoabnbie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsbl

| [Ipeamer xumun. Posb XUMUU B KU3HU | bubmuoreka [JOK
yeJjioBeka. Teia 1 BelecTBa https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOAAX MO3HAHUS B XUMHH 1 bubmorexa LHOK

A https://m.edsoo.ruw/f0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia

3 paboThI B 1a00paTOPUU U TIPUEMBI 1 bubnuorexa [JOK
oOparieHus ¢ 1ab0paTopPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM)

4 Yucteie BemecTBa U cMech. CIocoObl | bu6mmoreka [JOK
paszaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTruyeckas paGora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmmorexa [TOK

s . PUMED https://m.edsoo.ru/ff0d28c8
OYUCTKY OBApEHHOM COJIN)»
bu6mmoreka [JOK
6 A 1
TOMBI H MOICKyIIH https://m.edsoo.ru/ff0d2a6¢c

7 XUMUYECKHUE AIIEMEHThI. 3HAKU | bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U COKHBIE BELIECTBA 1 bubmmorexa [OK

P B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Buommorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSIHCTBA COCTaBa BCIIICCTB.

bu6mmoreka [IOK

10 Xumunueckas Gpopmyiia. BaneHTHOCTD
opy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. bubnmoreka [JOK
OtHocuTeNnbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 107151 XUMHAYECKOTO bubmuoreka [JOK
3JIECMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c¢
13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 Du3nyecKue 1 XMMHUYECKUE SBICHUS. bubnuorexa [JOK
XuMHYECKask peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U yciioBHs IPOTEKAHUS bubnnorexa [HJOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XHWMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenus koamuecTBa, Macchl
17 BEILIECTBA 10 YPABHEHUSM XUMHUYECKUX bubmmorexa [OK
H . P https://m.edsoo.ru/ff0d5708
peakuuit
Knaccudukanmss XuMuueckux peakiui
18 (coenrHEHMUSI, PA3IOKEHHS bubmmorexa [OK
A - P ’ https://m.edsoo.ru/ff0d334
3aMeleHus, o0OMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O6o0uieHue n Brommorexa LOK
H AHCT: Hj https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KontponsHast padora Nel mo reme bubmuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
o1 Bo3nyx — cmecs razos. Cocras bubnnorexka [JOK

Bo3ayxa. Kucinopoa — anemMeHT u

https://m.edsoo.ru/ff0d448e




IIPOCTOC BEIICCTBO. O30H

duznueckre 1 XUMUYECKHE CBOMCTBA

bubmuoreka [JOK

22
KHCIOPOJA (peaKiLii OKUCICHHS, https://m.edsoo.ru/f0d4614
ropenue). [lonsTue 06 okcumgax
CriocoOsI MOTy4eHHST KHCIIOPOia B
23 nabopaTopuu ¥ MPOMBIIIIICHHOCTH bubmmorexa [IOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt xumMuaeckoit
24 peakuuu, MOHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPABHEHHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHAOTEPMHUCCKUX PEAKIIAIX
TornuBo (HedTh, yroiab U MeTaH).
25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €r0 bubmmorexa [JOK
P yxd, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAILCHUS
[IpakTuueckas padora Ne 3 mo Teme
26 «ITonyyenne u coOupaHue KHCIOpoaa bubmmorexa [OK
y . p poaa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHHUE €ro CBOMCTB)
7 Bonmopon — anemeHT u nmpocToe bubnnorexka [JOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)% du3nyecKre 1 XMMUYECKHUe CBOMCTBA bubmuorexa [JOK
Bostopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 ITo € 0 KHCJIOTax " CO
TUTTHE © KHCHOTAX 1 COMX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTy4eHust BOAOPOa B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTuueckas padora Ne 4 mo Teme
P P bu6mmorexa [IOK
31 «Ilomyuenue u cobupanue BoJ10poJa,

HU3YYCHUC CTO CBOICTB)

https://m.edsoo.ru/ff0d4{42




Mosipablii 00bEM ra3oB. 3aK0H

bu6mmoreka [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542¢
Brrancienus o0bEMa, KoJMuecTBa
33 BEIIIECTBA ra3a I10 ero M3BECTHOM bubmorexa HOK
.. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Boruucienuss 00bEMOB ra3oB 10
34 ABHEHMIO PEaKIM1 HA OCHOBE 3aKOHA bubmoreia HOK
ypap P ! https:/m.edsoo.rw/f0d5708
00BEMHBIX OTHOILICHHI T'a30B
DOu3nIecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
35
BOJBI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubnnoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopna xak pactBoputens. HacbieHHbie
37 1 HEHACBIIICHHBIC pacTBOPLI. MaccoBas bubmorera [JOK
n pavrRopEL- https://m.edsoo.ru/f0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padbora Ne 5 o Teme
18 «ITpuroroBiieHnEe pacCTBOPOB C bubnuorexa [JOK
OnpeaeIEHHON MacCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcunsl: cocTaB, KiacCUpUKALIUS, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(OTEPHBIX bubmorera [TOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [TonydyeHue 1 XuMHYECKHUE CBOIMCTBA bubnunoreka [HOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccuduxanus, bubnmoreka [JOK
HOMEHKJaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyuenue u XuMHU4ECKHE CBOMCTBA bubnuoreka [IOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATypa,
46 cnocoérfl) ot ‘-I)GHI/IH XHMHquKHe bubmmorexa [TOK
N y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAJIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHUIN»
43 I'eneTnyeckas cBA3b MEXKIY Kilaccamu bubnnorexa HOK
HEOPraHWYeCKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
bu6mmorexa [IOK
49 O06o0061IeHre U cucTeMaTu3alys 3HaHU!
B & https://m.edso00.ru/00ad9cb2
KonTponbnas padorta Ne3 no teme
" bubnuotexa [JOK
50 OcHOBHBIE KJIacCChl HEOPTaHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHU I
[TepBbie MONMBITKH KIacCUPUKAITIT
bu6mmoreka [JOK
51 XUMHYECKUX 371eMEHTOB. [loHsiTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOAHBIX AJIEMEHTOB
[Iepuoanueckuii 3aK0H U
bubmuorexa [JOK
52 [Tepuoanueckas cucreMa XUMHYECKUX
https://m.edsoo.ru/00adas52c
anemenToB /1. . Menaeneena
bu6nmoreka [JOK
53 IIepuonsl, rpynmel, MOATPYIIIILI

https://m.edsoo.ru/00ada52¢c




Ctpoenne atomoB. CocTaB aTOMHBIX

bu6mmoreka [IOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 00010UeK
55 aTOMOB 3J1eMeHTOB [leprnoauyeckoii buGnnorexa LIOK
https://m.edsoo.ru/00adabbc
cucteMmsl [. . MenaeneeBa
XapakTepucTuka XuMU4YECKOTO
56 3JI€MEHTA MO €ro MOJO0KEHUIO B bubnmoreka [JOK
[Tepuonuueckoii cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [lepuoauyeckoro 3akoHa ajs
57 pa3BuTHUA HayKu U npaktuku. /. 1. bubnnorexa [JOK
MenpeneeB — y4€HBIM, IEJAror U https://m.edsoo.ru/00ada96¢e
rpak1aHuH
58 DNEeKTPOOTPHUIIATEIILHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 VomHas Xuieckas Cossb https://m.edsoo.ru/00adac34
60 KoBaneHTHas nomnsipHasi XUMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenossspHas XuMudeckas bubnnorexka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmorexa [IOK
62 Crenens, oxncnenna https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC bubnuotexa [JOK
peakuuu https://m.edso0.ru/00adb076
bu6mmorexa [IOK
64 OKucIUTEN 1 BOCCTAHOBUTEIH
https://m.edso0.ru/00adb076
65 Kontponbnas padota Ne4 o teme bubnuotexa [JOK




«CTpOCHI/Ie aroma. X¥MHA4YECKasl CBSA3bY

https://m.edsoo.ru/00adb486

66 PesepBHeIil ypok. O600IeHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHeIil ypok. O6o0mIeHHE 1 | bubnnoreka [HOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O600IeHHE 1 | bubnunoreka [HOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrtpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odOpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
[Iepnonrueckuit 3aKoH.

i [lepuonuueckast cucrema | bubmumoreka [IOK
XUMHYECKHX 3eMeHTOB /1. M. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU

. bubnuorexa [JOK
2 CBOMCTB XMMHUYECKHUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPTraHWYECKNX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xumMuueckoil CBA3U U TUIIBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbHnas pabora Nel no Teme

5 «IToBTOpeHue u yrioyoieHrue 3HaHUI 1 1
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca»

6 Knaccudukamms Xumudaeckux | bubnnoreka [JOK
peaKIui Mo pa3IunyHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
IToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakquu. IIoHsATHE O TOMOI€HHBIX U 1 bubmmorexa [IOK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.

bu6mmorexa [IOK
8 DakTOpBI, BIUAIOIIME HA CKOPOCTh 1

XUMHYECKOM PCaKIun U MMOJIOKCHUC

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




XUMHUYCCKOI'0 paBHOBECHUA

OKHCIUTEIBFHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 2IEKTPONIUTUYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubmmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Hounnrlie ypaBHEHHUS peaKIUil bubmmnorexa [IOK
yp beaih htps://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEACTaBICHUN bubmmnorexa LIOK
vaL https://m.edsoo.ru/00add5d8
00 3JIEKTPOIUTUYECKON JUCCOLIHAIIIHI
XUMHAYECKHE CBOWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLIMAIIITHI
14 [MousgaTue o ruaponuse coiei Bubmorexa ITOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cUCTeMaTU3aIHs bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padbora Ne 1.
16 «Pemenne >xcriepuMeHTaIbLHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
33749
KonTponsHnas pabora Ne2 no teme
17 «DIIEKTPOJIMTUYECKAS TUCCOLMALNAS bubmmorexa [IOK
p a1 HHATHA. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEPUCTUKA TAIOTEHOB.
18 anl\l:nquKpne CBI;I?ICTBa Ha mpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CosisiHast KUCIOTA, bubnmnoreka [JOK




XHUMHUYCCKUC CBOﬁCTBa, IIOJIYUCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[TpakTrueckas padota Ne 2 o Teme
. bubnmoreka [JOK
20 «ITonyueHue COJITHOM KUCIIOTHI,
.. . https://m.edsoo.ru/00ade348
U3y4YeHUe €€ CBOMCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHAYECKHUX PEAKIINU, €CIIU OQUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
) OO0m1as XxapakTepucTHKa 3JIEMEHTOB bubnnoreka [JOK
VIA-rpymisl https://m.edsoo.ru/00ade64a
AmnnoTponHbie MOIU(UKALIUY CEPHI.
” Haxoxnenue cepbl 1 €€ coeIMHEHUI bu6mmoreka [IOK
B IIpUpOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
du3nueckre U XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
. bubnuorexa [JOK
25 duznyeckne 1 XuMHUYEeCKHe CBONCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JISKAIIUE B
OCHOBE IIPOMBIIIIEHHOT'O CI0c00a
26 MIOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnorexka [JOK
XHUMHUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpYXarolleH cpesibl COEAMHEHUSMHU
cepbl
7 Brruncienne MaccoBO JOIX BEIXOJA bubmuorexa [JOK
MIPOAYKTA peaKkuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTepucTUKa dJIEMEHTOB bubnmnoreka [JOK




VA-rpynmsl. A30T, pacipoCTpaHeHUE
B IIpupoze, GpU3nIecKue u
XUMHYECKHUE CBOMCTBA

AMMHuak, ero ¢puznueckue u

https://m.edsoo.ru/00adeea6

bub6mmoreka [IOK

29 XHMHYECKHE CBOMCTBA, ITOJIYUCHHE U
Y https://m.edsoo.ru/00adf004
pUMEHEHUE
[IpakTuueckas padora Ne 3 o reme
bubmuorexa [JOK
30 «ITonyuenne amMuaka, U3y4eHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KuCI0Ta, ¢€ (GU3NIeCKue U bubnnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30BaHne HUTPATOB U COJEH
aAMMOHHSI B KQUECTBE MUHEPATHHBIX

32 n00peHnii. XuMu4deckoe bubnmnorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl
COCTMHEHUSIMU a30Ta
®ochop. Oxenn pocdopa (V) n

33 @ocgo pHaSI KncnfTa (1)@1/1:1)31/1(qe)01<1/1e " bubmmorexa [TOK

p 7 https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBONCTBA, ITOJTYICHHE
Hcnonb3oBanue Gocdatos B

14 KaueCcTBE MHUHEPAIbHBIX YA0OpEHUH. bubnnoreka [JOK
3arpsi3HeHue NPUPOJHON CPEbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHUE B

35 npu E))zle gnrml?{ecxie U XUMUYECKUE bubmmorexa [OK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Okcuapl yraeposa, ux Gpu3ndeckue u bubnuotexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKOJIOrHYEeCKHE TPOOIEMBI,
CBsI3aHHBIE C OKcHuaoM yriaepoja (IV)

N bu6mmoreka [IOK
37 VYrosbHasg KUCI0Ta U €€ COU
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padota Ne 4 o Teme

18 "I[Tomy4yeHue yriieKucioro rasa. bubnunoreka [HOK
KadectBennas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHavanbHbIe MOHATHS 00
bu6mmoreka [IOK
39 OpPraHMYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054¢
COEIMHEHUSX yIiiepoaa
. bubnuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00aec080a
[TpakTuueckast pabota Ne 5. Pemenue

A1 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuorexa [JOK
«Baxnele HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS
KonTtponsHas padora Ne3 no teme

. bubnuorexa [JOK
42 «Baxnenmue HeMeTauIbl U UX
https://m.edsoo.ru/00ae0el8
COETMHEHUS
OO0m1as XxapakTepruCcTUKa XUMHYECKUX
AJIEMEHTOB — METAJIOB.

43 Merannmudeckas CBsI3b U bu6mmorexa [IOK
METaJUTNYECKast KPUCTAIIIMUECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4ecKue CBOMCTBA
METaJUIOB
XUMHUYECKUE CBOMCTBA METAJIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUUECKHUH Psifl

HaHpH)KeHI/Iﬁ MCETAJJIOB

https://m.edsoo.ru/00ael 156




OO6mue cnocoObI MOTyYEHUS
MeTaymioB. CruiaBel. BerauciieHus mo

bub6mmoreka [IOK

45 aBHE €cK CaKII1H,
YPABHCHITIM XHMIHCCKHX peaiiuin https://m.edsoo.ru/00aec1156
€CJIM OJIMH U3 PEareHTOB COJEPIKUT
npuMecHu
bu6mmoreka [IOK
46 IIo € 0 Koppo3 €TaJlIo
T PPOSHI METAILIOB https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
Ilenounpie MeTab! https://m.edsoo.ru/00ae14b2
43 OKcuabl U THAPOKCUJIBI HATPUS U bubnunoreka [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IenoyHo3eMEIbHBIE METAIIBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael 5¢8
. bubmuoreka [JOK
50 Baxnelme coeIMHEHNS KaJIbLIIUS
https://m.edsoo.ru/00aec15e8
51 O0001IeHNE U CHCTEMATH3AIINS
3HAaHUM
5 JKEcTKOCTh BOABI U CITOCOOKI €& bu6mmorexa [IOK
yCTpaHEHUA https://m.edsoo.ru/00ae1886
[TpakTuyeckas pabora Ne 6 o Teme
53 "XEcTKOCThL BOABLI U METOIBI €€ bubmorexa LIOK
" https://m.edsoo.ru/00aclae8
YCTpaHECHUS
bu6mmoreka [JOK
54 Ao i
TTEOMMHHH https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOMCTBA OKCHIA U bubmuorexa [IOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmmoreka 11O

https://m.edsoo.ru/00ae1d86




OKCI/II[BI, THAPOKCUABI U COJIM JKEJIE3a

bu6mmoreka [IOK

37 (IT) n xene3a (II1) https://m.edsoo.ru/00ae35¢6
58 O000111eHrE U CUCTEMATU3 AL
3HaHUH’
[IpakTuueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME bubnmoreka [JOK
«Baxnenmue METaJUIbl U UX https://m.edsoo.ru/00ae3de8
COCJTMHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUd, €CIIH OJIUH U3
60 peareHToB /1aH B H30BITKE WIH bubnnorexa [JOK
COJICPKUT IpUMECH. Bpruncienns https://m.edsoo.ru/00ael750
MacCOBOH JOJIH BBIXOJIa MPOIyKTa
peaxkiuu
61 O0600mIeHre U cUCTeMaTH3aIHs
3HAHUH
Konrtponsnas padora Ne4 o teme
62 «Baxxueume MeTauIbl U UX
COEJTMHEHUS»
63 BemecrtBa u maTepuansl B bu6mmoreka [IOK
IOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMHYECKOE 3arps3HEeHNe bubnuorexa [JOK
OKPY’KaOIIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B perieHuu bubnuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHrE 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PeseprubIit ypok. O6001IeHNE U bubnuorexa [JOK




cucTeMaTru3anusa 3HAHHHI

68 PesepBHeiit ypok. O000mICHHE U

cucTeMaTru3anusa 3HAHUI

https://m.edsoo.ru/00adb33c

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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YYEEHO-METOITHYECKOE OBECIIEYEHHE OBPAIOBATE. TBHOT O
INPOOECCA
OBASATETIBHBIE YYEBHBIE MATEPHAIBI 1.1 YVHEHHKA

1. Xmvms 8 knace. Vueduuk (asrop O. C. TadpeensH ).
2. Xunma. 9 knace. Vueduux (agtop O. C. Tadpuenay ).

METOTHYECKHE MATEPHATHI 114 VUHATE.TA

1. Xuvma. 8 knace/Pymzutuc I E.. ®eapavan © I AxunoHepHOoe ofmectso «H3garenscteo
«IIpocBeImeHHEN,

2 Xuvma 9 knace/Pymautuc I E. $eapauan &1,
AxnHoHepHOe 00mWecTEe «l3zaTenscTBo «llpocEemmerHes .

3. Metoguueckoe nocodne. § knace (asTopel 0. C. Tadcpuenss. H.I'. Octpovuoz, 1. B.
AxcEHOoBa).

4. Metoguueckoe nocodHe. 9 k1ace (aeTopel O. C. INadpuenan, H. I'. Octpovuozs. . B.
Axcégoea).

5. TeTpaas Ang Ta00PaTOPHEIX OMEITOR H MPAKTHYECKHX padoT. § krace (asToper O. C.
Iadprensy. . B. Axcénosa, I T OcTpoyMoE).

6. TeTpads Ang Ta0OPAaTOPHEIX ONEITOE H MPAKTHUECKHX padoT. 9 Krace (asToper O. C.
Taoprenss. 1. B. Arcénosa, I T OctpoynoR).

7. XHMHA B TecTax. 3aJa9ax H vipasHeHHsx. 8§ k1acce (agTopel O. C. Iadpuenss. . B.
TpErvouak). .

8. Xuuus B TecTax, 2a7a9ax H yiopazHesnax. 9 xiace (aetoper O. C. [adpuensx, . B.
TpErVOUaK). .

IMHEPOBBIE OEPA3SOBATEIBHBIE PECYPCBI H PECYPCBI CETH HHTEPHET

. Poccufickas 3nekTpoHHas mwkota. - hitps://resh edu.m/
"Ameaauek” - http:/alhimuk m
. Hypran «Xuvua u xuzHEE»0 - https://hy ./

I R

TogGopka THTePATVPER! Mo XHMEH - hitp://c-books narod

. Eypuan " 1 cemTaopa” - https://1sept.ru/

. Hudovpok - https://in muvideo-lessons

. COopHHK cTaTeH 0 XHMHYECKHX IeMeHTaX, HIUTOCTPHPOBAHHEIH OMHCAHHEM

e = R

IECIIEPHMERTOE. -http://www periodictable ru



AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukaT 447200959609934981311677372486379060188671997341
Bnageney LLinGaepa OkcaHa BnagnmMuposHa

OeicTevTened C 05.09.2024 no 05.09.2025



http://www.tcpdf.org

		2024-09-05T02:02:50+0500




