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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHWWA K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepanbHOl pabdodeil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIIEIIIAN MPENOaBaHusl yIeOHOTO MpeaMeTa « XUMUSD»
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparuu.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIleH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIpEAMETHOE COJIepKaHue,
npeaycMaTpUBAET paclpeie]ieHne €ro Mo KiaccaM M CTPYKTYpUpPOBAaHHE IO
pazienaM M TeMaM MpPOrpaMMbl IO XHUMHUH, OMNpPEIETseT KOJUYECTBEHHBbIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM Yy4eOHOTrO mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, ONpeAesisieT BO3MOXKHOCTU MpeaMera st
peanuzaiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTelbHOMN
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0O0pa30BaHMS, a TaKKe TPeOOBaHUN K
pe3ynbrataMm oOy4eHHs] XUMUU Ha YPOBHE IeJIel N3YdeHUs MPeaMeETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATEIbHON JEATEIbHOCTH OO0YyYaromerocs IO OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHWEe XWMHH CIY>KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PECHUS
oOy4aromnierocsi, ero MpeACTaBICHU O MaTepuaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XHMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUUYECKON O€30MacHOCTH, MPOOIIeM 3IpaBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET  pealiu3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopmMupoBaHUs KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JaromMXcs, HABBIKOB HX CaMOCTOSITEIBHOW Y4EOHOM  JIESITEIBHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIbCKUX YMEHUW, HEOOXOIWMBIX KaKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEeHU(UKONW HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBAET OCHOBBI
LEJIOCTHOTO B3IJIsa HA €JUMHCTBO MPUPOABI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00YyJaIONMINXCSI.

JlanHble HampaBlieHHS B OOYYEHMHM XMMUHU OOECIEUMBAIOTCA CIEIM(PUKON
collepKaHusi ~ y4eOHOro  MpeAMeTa, KOTOpbIM  SBIAETCS  MEAarorm4ecKu
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XUMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUH
OPraHUYECKON XUMUH.

CtpykTypa coiepKaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ mzydeHuro. ColiepaHU€ CKIIAIbIBA€TCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUH O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl MO MPHUHILMUITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKHUX MPEIACTABICHUN
Pa3HOr0 YpOBHS:

— a@TOMHO-MOJIEKYJISIPHOTO YUYE€HHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanyeckoro 3akona J{. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpencTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTndueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSSA (PYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTUYECKOrO MPUMEHEHUSI U TOJyUYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl [0 XUMHU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
IIPEICTABJICHNUS] O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOW NPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUs B Hayke. M3ydeHue XUMHUU NPOUCXOAUT C MPUBJICUCHUEM
3HAaHWM W3 paHee W3YUYEHHBIX Y4YEOHBIX mMpeaMeToB: «OKpyX alomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiaccey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOU
JIEATEIIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHMPOBOW KYJIbTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHUPOBAHUHM CHUCTEMbl XHUMHUYECKHUX
3HAHUN — BaXHEUHNX (PAaKTOB, MOHATUN, 3aKOHOB M TEOPETUICCKUX TOTOKEHUH,
JIOCTYIIHBIX 000OIIEHU MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMHUYECKHUX PeaKIuii, B (OpMUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
JeSATEeIbHOCTH, OCBOCHMM NpaBWJI 0OE€30MacHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEHEBHOM >KU3HU.

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

— (opmupoBaHHEe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30oBaHUI0, COTPYAHUYECTBY, CAMOCTOATEIILHOMY MPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCSI YCIOBUSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
MeToJaM MO3HaHMs, (POPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHue yCaoBUid, CITOCOOCTBYIOIIUX MPUOOPETEHUIO O0YyYatOIIUMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOW W  €CTECTBEHHO-HAYYHOM
ITPaMOTHOCTH, B TOM UHCJIE€ YMEHUW OOBSICHITH W OICHUBATH SIBIICHUS
OKpY’KaoIlIero MHpa, WCIOJb3ysl 3HAHWS U OIBIT, MOJyYEeHHBIE MPH H3yYECHUH
XUMHH, TPUMEHATh MX MpPHU pPEIICHUH NpoOJeM B TMOBCEJHEBHOW XKHU3HU MU
TPYAOBOU JIESITEIBHOCTH;

— (QopmupoBaHue y O0Oyyaroumxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHMMAaHUSA LEHHOCTH XHUMHYECKHX 3HAaHWUW IS BBIPAOOTKH IKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUS CBOETO 37I0POBbsSI U OKPYKAIOIIEH MPUPOIHOMN CPE/IbL;

— pa3BUTHE MOTHBAllMM K OOYYEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MPOGWMISI W HAMPABICHHOCTH JATBHEUIIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX Ui HM3YyUYEHUS XHMHUM 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).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUUM B )KU3HHU YEIOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATPEraTHOE COCTOSTHUE
BemiecTB. [loHsATHE O MeTomax MoO3HaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zeseHust cMecei.

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

Xumuueckas ¢opmyna. BajleHTHOCTH aTOMOB XUMHYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTtHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast o1 XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Mosb. MonsipHass Macca. B3auMoCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX e€AuHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COCTUHEHUH.

du3nyeckne U XMMUYECKUE SIBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIECTB. XMMHUUYECKHe ypaBHeHus. Knaccuduxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOHN IMOCYOMW, MpaBWiIaMu paboThl B Jab0opaTtopuu U
npuémMamMu oOpalleHus: ¢ JIabopaTOpHBIM O00OPYAOBaHUEM, W3YUYEHUE U OINKCAHUE
(bu3MUecKuX CBOMCTB O00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAONIOJACHUE
¢u3nueckux (IJaBJI€HUE BOCKA, TasHUE JbJA, PAaCTUpPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJIMBAHUE
MEJTHOW MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
OMKCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHIIA
menu (I1) mpu HarpeBanuu, B3auMoOJIeHCTBHE kele3a ¢ pacTBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3elieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApUMBaHUE, JUCTWUIALUSA, XpoMaTtorpadus, IpOBEICHHE OUUCTKH IMOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJIEIel MOJIeKYI
(ILIapOCTEPKHEBBIX ).

Ba:xkueiue npeacTaBUTEIM HEOPraHNYECKHX BELeCTB

Bo3nyx — cMech razoB. CocraB Bo3ayxa. Kucnopox — 3jeMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenue kucimopoma. CrnocoObl



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

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

Bopopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bomopoaa B
npupoae, GU3NYECKHE ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIOCOOBI
nonyyeHus. KucmoTsl u comnu.

MonsipHabiii 00bEM razoB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnyeckue cBoucTBa BOABl. Boma kak pactBoputresb.  PacTBOpHI.
HacpilieHHbIe M HEHACBIIMIEHHBIE PAcTBOPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji4 BEIECTBA B PaCTBOPE. XMMHUYECKUE CBOMCTBA BOAbl. OCHOBaHHS.
Ponp pacTtBOpoB B IpUpoZ€ U B KU3HU 4YesioBeKa. KpyroBopot BoAbI B MPUPOJE.
3arps3HeHHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanus Heopranndeckux coenuneHuit. Oxcunpl. Kimaccuduxanus
OKCUJIOB:  coieoOpasywomiue (OCHOBHBIE, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue M XUMHUYECKHUE
cBoMCTBa OKCHIOB. [losrydeHrne OKCUI0B.

OcunoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuid. PU3NYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucnor. dusnyeckue u
XUMHYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctu mertamnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSI3b MEXKY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUM.

Xumuueckuii IKcnepumenm:

Ka4€CTBEHHOE ONMPEIECTICHUE COIEPKaHUs KUCIOpOoAa B BO3AYyXe€, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE M HU3YUYCHHE CBOMCTB KHUCIOpOJa, HAOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIIOBUS BO3HUKHOBEHUS W
MpeKpamieHus: TOpeHus (moXapa), O3HaKOMJIeHHe C oOpasllaMH OKCHIIOB U
OMMHMCAHWE WX CBOWCTB, MOJYy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YUYCHHE
CBOMCTB BOJIOpoJia (rOpeHHe), B3auMozeicTBre Bojopoaa ¢ okcugom menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIAEOMATEPUAJIOB), HAOMIOJCHHE OOpa3IOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEIOBAaHUE OCOOCHHOCTEW PACTBOPECHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJICOMATEPHUAIIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJFOICHNE W3MEHEHUS OKPACKH MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMmozeiicTBus okcuga menud (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C MeETajulaMHi, peaklUWil HEUTpau3aluH, IOJYyYEHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad N0 TeMe «BaXHeWIne KIacChl HEOPraHUYECKHX
COCTUHEHUI.

IMepuoauueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKHCIANTEILHO-BOCCTAHOBUTEILHbIE PEAKIMHU

[lepBble TOMBITKK KIaCCU(PUKAIMM XUMUUYECKUX 3JeMeHTOB. lloHsiTHe O
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI
Y TUAPOKCUJIBI.

[Teprnonnueckuit 3akoH. [lepuonnueckas cucTeMa XMMAYECKUAX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JIUHHONEpuoAHas  (OpMbI
[Tepronnueckoit cucrembl xumuueckux 3nemMeHToB J[. . Menneneesa. [lepuoas
u rpynnbl. OU3NYECKU CMBICIT TOPSAKOBOIO HOMEpA, HOMEpPOB IEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX sAep. M3oromnel. DnekTtponsl. CTpoeHue
ANIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XMMHMYECKHUX  DJIEMEHTOB
ITepuonnueckoin cucremsl [[. U. MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
3JIEMEHTA 110 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Menzaeneena.

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

3nauenue [leprnoanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
DJIEMEHTOB Ul pa3BuUTHA Hayku W npaktuku. [[. V. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumudeckas cBsa3b. KoBajieHTHass (ToJisipHass M HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATENTLHOCTh XUMUYECKUX J1EMEHTOB. IOHHAs CBS3b.

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

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
FUAPOKCUIA LHMHKA C pAacTBOPAMHM KHCJIOT W IIEJIIOYEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiu pa3aoKeHus, COCAUHEHNUS).

Mestcnpeomemnmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJIb30BaHUE KaK OOIIHUX €eCTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsAll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJTAaHEThI, 3BE3/1bI, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

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

9 KIIACC

BemecTBo U XMMHU4YecKasi peaKkius

[lepnognueckuit 3akoH. [leproandeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWICTB
XUMHUUYECKUX DJJIEMEHTOB TMEPBBIX TPEX MEPUOJOB, Kalaus, KaIbIUi U HUX
COCMHEHUM B COOTBETCTBUU C TIOJOXKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOECHHUEM MX aTOMOB.

CrpoeHure BellecTBa: BHJIbI XMUMHUYECKOW CBSI3U. THUIBI KPUCTAIIIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccuduxanyss 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIIECTB. XUMHUYECKUE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COEIMHEHUI, TEHETUYECKasl CBSI3b HEOPTraHUUYECKUX BEIIECTB.

Knaccudukaiys XuMA4eCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (IO YHUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKUCIICHHS XUMHYECKUX DJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH XUMHUYecKoW peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusax. llonsitue o xkaranuse. [loHsiTHe 0 XUMUYECKOM paBHOBECUU. DaAKTOPBHI,
BIIMSAIONIME HA CKOPOCTh XMMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIM  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHOM  pEaKLUU. CocraBiieHME  ypaBHEHUU



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HCMIOJb30BAHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHW3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMU
XUMHU4ecKkoil cBsizu. CteneHs aucconuanuu. CUIIbHBIE U CIIa0ble 3JIEKTPOJIUTHI.

Peakium noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBIE U COKpalll€HHbIE HMOHHBIE YypaBHEHHUs peakinuil. CBOMCTBAa KHCIOT,
OCHOBaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 3IICKTPOJIUTHUECCKOMN
nuccounanuu. KauectBeHHble peakin Ha HOHBL. [IoHATHE O TMapOIU3E CONEil.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHUE C MOJCIISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x7opuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE BJICKTPOIPOBOJIHOCTH
pacTBOpPOB BEHIECTB, IMpOLECCa JUCCOIMALMU KHCIOT, IIEJIOYEed W  COJIeH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUaNIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  TMPOTEKaHUs  peakuuii  HOHHOro  oOMeHa
(oOpazoBaHue oOcangka, BBIICICHHE Ta3a, o0O0pa30BaHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHHUs), pacliO3HABAaHUE HEOPTraHUYECKUX
BCIIECTB C TOMOIIBI0O KAUYECTBEHHBIX pEakiMid Ha HOHBI, pelIeHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HemeTaunibl 1 X cOeIMHEHU S

OOmast xapaktepuctuka TranoreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHUMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aMMOJEICTBHE C MeETalUlaMH, HEMETaJulaMu, IIeJo4yaMu). XJIIOPOBOJIOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOICTBA, MOJy4YeHHE, MpUMEHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOAA HA OPraHW3M YeJOBEKa. BakHEWIIMe XJIOpUIbl U UX
Hax0XJICHUE B MIPUPOJIC.

O6mas xapakrepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHus. CTpoeHune u (pU3mvecKkrue CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuyeckue cBoilicTBa cepbl. CepoBOIOpOJ, CTpOCHUE, (PU3HUECKHE U
XUMHYecKue cBorcTBa. OKCHABI CEpPbl KaK MPEACTABUTENN KUCIOTHBIX OKCHJIOB.
Cepnass kuciota, (Quanueckne © XUMUYECKHE CBOHCTBa (oOmme Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckne). XHUMHUYECKHE pPEaKInu,
JeXKalMe B OCHOBE IPOMBIIIJIEHHOTO CHOCOo0a TMOJYYEHUs] CEPHOM KHUCIOTHI.
[Ipumenenue cepHoii KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAs pEaKLMs Ha



cyiabdaT-uoH. Haxoxaenue ceppl U €€ COCOUHEHHH B MpHPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPAILCHUS.

OOmiast xapakTepucTuka 37eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCIEHHUS. A30T, pacnpOCTpaHEHHE B MPUPOJE,
busznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, oMy4yeHne U npuMenenue. Conu aMMOHUS,
ux pU3NUEeCcKUe U XMMUYECKHUE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKHUE U XHUMHYECKUE
CBOMcTBa (0OOLIME Kak TMpPEACTaBUTENS Kjacca KHUCIOT M crHeuuduueckue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAIbHBIX
yno0peHuil. XuMHUYecKoe 3arpsi3HEHUE OKPYKaIOIIEH Cpeibl COEIMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJOEMOB). Docdop,
ayoTpornuele Monupukauuu ¢docdopa, uzNUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u dochopHas kuciaota, Pu3n4IecKue U XUMHUIECKUE CBOICTBA,
nosyuenue. Mcnonp3oBanne GpocdaroB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mas xapakrtepuctuka 3nemMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHW  OKHUCJIEHUS.  YIVIEpOJA,  aAJUIOTPOIIHBIE
Moau(pUKalMM, PACIPOCTpaHEHUE B TNPUPOJE, (PU3UUECKHME U XUMHUYECKHE
cBoictBa. Ancopbuus. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoga (IV), rumoreza mnoGanbHOTO MOTEIUICHUS KJIMMaTa, MMapHUKOBBIN
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHE CBOMCTBA,
noJiyueHue u mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34MCTBE.

[TepBoHayabHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHMSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIN Ta3, HEPTh),
IPOAYKThl WX MepepadoTku (OEH3MH), UX POJb B OBITY U IPOMBIIIIECHHOCTH.
[TonsiTe 0 OMOIOTUYECKU BAXKHBIX BEILIECTBAaX: )KHpax, OeKax, yriieBojax — 1 uxX
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COEITMHEHU.

KpemHuuii, ero Qusnueckue M XUMHUYECKHE CBOMCTBA, IOJyYCHHE H
npumenenne. CoenuHeHHs KpeMHus B mnpupoge. OOmme npenacTaBieHus o0
okcunie kpemaust (IV) u kpemHueBoi kuciore. CHUIMKAThI, UX UCIIOIb30BaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHalbl: KepaMHUKa,



CTEKJIO, IIEMEHT, O0eToH, xkene300eToH. [Ipobnempr 0e30MacHOr0 HMCIOIL30BAHMUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa3oB HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)XKarore (QU3NUeCKHe M XUMHUYECKHE CBOMCTBA
TaJOT€HOB M WX COEJWHEHHH (BO3MOYKHO HCIIOJIb30BAaHHUE BHUAEOMATEPUATIOB),
O3HAKOMJIEHWE C 00pa3laMu XJOPUAOB (TajJOre€HUIIOB), O3HAKOMJICHHE C
oOpasuiamu ceppl Hu €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEPHUAIOB), HaOIIOIEHNE TIpoliecca OOYyIIMBaHuUs caxapa Moj AeWCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOIN CEPHON KUCIOTHI, MPOBEAECHUE KAUECTBEHHON peaklMK Ha Cyab(dar-
MOH U HaOJI0OJeHHE MpHU3HaKa €€ MPOTEKaHWs, O3HAKOMJIEHHE C (U3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa W MX COEIUHEHUH (BO3MOXHO HCIOJb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOJyYeHUE,
coOupaHue, pacrno3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJACHHE
KAUECTBEHHBIX PEAKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
MX MPOTEKaHMUsI, B3aMMOJIEICTBUE KOHLIEHTPUPOBAHHOW A30THOW KHCJIOTHI C MEJIBIO
(BO3MOXHO HCITOJIb30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHue MoieIen
KPUCTAUIMYECKUX peIIETOK aimMasza, rpaduta, ¢yiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM NPOTHBOTa3a, MOJy4YeHHe, cOOMpaHHe, paclio3HaBaHUE U H3YYECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIM Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE IIPU3HAKOB MX MPOTEKAaHUs, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBILUIIEHHOCTH, PEIIEHUE HKCIEPUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHelme HeMeTaIbl U UX COCTUHEHUSD.

MeTtasiibl M MX COCAUHEHUSA

OO1ast XapakTepUCTUKA XUMHUECKHUX 3JIEMEHTOB — METAJUIOB HA OCHOBaHUU
ux nosiokeHus B llepuomuueckod cucreme xumuyeckux diaemeHtos . U.
MenneneeBa u cTpoeHus: aToMoB. CTpO€HHE METAJLUIOB. MeTtamnyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  ODJEKTPOXUMUYECKHH  pAl
HarnpsHkeHU MeTawioB. du3nyeckue U XMMUYECKHE CBOMCTBAa MeTauioB. OO0rue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MHM METAIOB, OCHOBHBIE
CrocoObl 3auMThl UX OT Koppo3uu. CrutaBel (CTallb, YYTyH, AIOPATIOMUHUMH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[[{emouHble METAJUIBL: MOJNOXKEHUE B lleprognueckoil cucreMe XMMUYECKUX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPUPOIE.
duzryeckre U XMMUYECKUE CBOMCTBA (HA mpuMepe Hatpus U Kanus). Okcuiabl u



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

[[lenoyHo3emenbHbIE METAJUIBI MarHMid W KalblMA: IIOJIOXKECHHE B
[Tepuomuueckont cucreMe xumudeckux aneMeHToB Jl. M. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0XJAeHUE B Ipupoae. Pu3nuecKkue 1 XMMUYECKUE CBOMCTBA MarHus
U Kanblus. BaxuHelmme coequHeHHs KalblUs (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMUHUN: TIoJ103)keHue B [leproindeckor cCucTeMe XMMUYECKUX 3JIEMEHTOB
. . MengeneeBa, CTpOEHHE atoma, HAXOXICHUE B Ipupojne. PU3UUEeCKue U
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHIA
aJIIOMHHHUS.

Kenezo: nonoxenne B [lepuoguueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpoE€HHE aToMma, HaxOXJIeHUE B mnpupoaec. Duznmyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCHIBI M conn kenesa (I1) u xenesa
(IIT), ux cocras, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ o0pa3llaMd METAJJIOB U CIUIABOB, HUX (HU3UYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOYKHO
WCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHIIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KAYECTBCHHBIX PEAKIIMKA HA MOHBI. MarHus, KIbLHS, aIFIOMUHUS, [IUHKA, JKEJIe3a
(I1) u xenesza (III), meau (1), HaGrOAEHUE W OMTUCAHUE TPOIECCOB OKPAITMBAHMUS
MJJaMEHH MWOHAaMU HaTpusi, KaJlus U Kaiblusg (BO3MOXHO HCIOJIL30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a7a4 Mo TeMe «Baxknenime
METAaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS Cpeaa

BemectBa u Marepuasnibl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
WCIIOJIb30BaHUE BEILIECTB M XMMHMUYECKUX peakiuii B ObITy. [lepBas momols npu
XAMUYECKUX 05KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpY’Karomied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMuu B pemieHnn 3K0JIOrHYECKUX
npoOJieM.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIUIAaBBl METAJUIOB, MOJIMMEpPHBIE
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBs3ed MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBIISICTCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIFOIIMXCS CUCTEMHBIMU JJISi OTJCIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(pUKAIMs, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTePHUAITHI.

®duzuka: Marepusi, aToMm, OJEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIUJ,
U30TOIbI, PaAHMOAKTUBHOCTb, MOJEKYJA, JJIEKTPUUYECKUI 3apsij, MPOBOJHUKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIIEMEHT, BEIIEeCTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KPUCTAJUTMYECKAs
pemérka, CrulaBbl, (PU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, nbIxaHue, OMocdepa, IKOCUCTEMA, MHUHEPAIBHBIE
yI0OpeHus, MUKPOAJIEMEHTHI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHHEpPaNIbl, TOPHBIE MOPOJBI,
M10JIE3HbIE UCKOIAaeMbl€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOIIECTBE MpaBUJIaMU U HOPMaMM TIOBEJIEHUS M CIOCOOCTBYIOT Ipolleccam
CaMOIMO3HAaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMH 00YUYaIOIIHUXCS.

JIM4HOCTHBIE  pe3yJbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYarolIUXCs
PYKOBOJICTBOBATbCS CUCTEMOW IIO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMN U
pacILIMpEHUE OIbITA ACATEIBHOCTHA Ha €€ OCHOBE, B TOM YMCJIE B YACTH:

1) naTPpHOTHYECKOTr0 BOCTIMTAHMSL:

LIEHHOCTHOT'O OTHOUIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAYYHOMY HACIEOUIO, TTOHUMAHHsS 3HAYECHUS XUMHYECKOM HAyKH B JKH3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuen o
IIEPENOBBIX JOCTH)KEHHMSIX W OTKDPBITUSAX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

MPEACTABICHUS. O COLMAIBHBIX HOpPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HON COBMECTHOW NEATEIbHOCTH MpU
BBINIOJIHEHUHU YYE€OHbIX, [O3HABATEIbHBIX 3a/lay, BBINOJHEHUN XUMHUYECKUX
HKCIEPUMEHTOB, CO3/1aHUN YUYE€OHBIX MMPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
¥ B3aUMOIIOMOIIM B TMpOLECCe OTOW Y4YeOHOM JeATENbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPUILEH C IO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUSA:

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKOW DPEaKILIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOM KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SIX YEIIOBEKa C
MIPUPOIJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

II03HABATEJIbHBIE MOTHBBI, HAIPABJIICHHBIE HA MOJIyYEHHUE HOBBIX 3HAHUM I10
XUMHH, HEOOXOauMble Ui OOBSCHEHHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH()OPMAIMOHHOM M YHUTATENbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPaBICHHOCTH M YPOBHS OOy4YeHUsS B
JIaTbHEHIIIEM;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIPUSATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOMIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuud ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S) TPyA0BOro BOCIIUTAHUS:

MHTEpEC K MPAKTUUYECKOMY U3yUYEHHUIO0 Tpodeccuil u TpyJia pa3IuyHOro poja,
YBOKEHHUE K TPYAy M pe3yjibTaTaM TPYIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE NPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHHU, OCO3HAHHBIM BBHIOOP
WHJMBUAYAJTLHOU TPACKTOPUHU MPOJIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcHenHon npodeccnoHaabHOM IeITeIPHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOQPECCHOHATBLHOM Cpejie;

6) ’K0JIOTHYECKOro0 BOCIUTAHMS:

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K TNPUPOJAEC KaK HCTOYHUKY
YKW3HU Ha 3eMJie, OCHOBE €€ CYILECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3JI0POBOTO U
O0e3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3nYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOTO MOBEICHUSI IPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPU M3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHbBIX C OKPYKAIOILIEH MPUPOJIHONU CPEou, ISl MOBBIIEHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYpbl, OCO3HAHHMS TJIOOAJIBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHUS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJIbLHON ITPAKTHKE.

METANIPEAJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pE3yJbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHATUS (3aKOH, TEOpHs,
TIPUHITAT, TUTIOTE3a, (HAKT, CHCTEMa, MPOIIECC, IKCIEPUMEHT U JIPYTOE.), KOTOPHIE
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYCOHBIX TPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHMHE MHPA, U YHUBEpPCAJIbHBIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBua:

YMEHHUSI HKCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATh WX XapaKTEPHbBIC
MPU3HAKKA, yCTaHABJIMBATh B3aUMOCBS3b C JIPYTMMHU TOHSTUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJI1 OOBSICHEHUS OT/CIBbHBIX ()aKTOB U SBJICHUH, BRIOUPATh OCHOBAHUS U
KpUTEpUM ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKHE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JIeNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHATH B TPOIECCEe TMO3HAHMUS TMOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUN 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas (opMmylia W YpaBHCHHUE
XUMHYECKON Peakly — MPH PEIICHUH y4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BaATh CYIIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBJIATE  OOIIME  3aKOHOMEPHOCTH, TPUYMHHO-CIICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOIIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/ibCKHue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYKICHUM;

PUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMeHHE HaOwaaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEOBAHUS, COCTABIISITH OTUET
0 MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOJydaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO W
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl U 3aMpPOChl MPU NOHUCKE U OTOOpE
UHGOpPMAIlMM W COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX MJi BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJb30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMS PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY MpeAcTaBIeHUS UHDOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHANM3UPOBATh B Ipolecce YydyeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIbHOCTH MH(POPMAIMIO O BIUSHUM MPOMBIILJICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHHMKATHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHS:

YMEHMs 3a/aBaTb BONPOCH (B XOA€ Juanora M (WJIM) OUCKYCCHM) IIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (POPMYJIHpPOBATH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIBHO BBIITOJHEHHSI PEJI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pEe3yJbTaThl  IO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3EHTALUIO
pe3yJbTaTOB BBIMOJIHEHHUSI XUMUYECKOTO 3KCIEpUMEHTa (1ab0paTOpHOro OIbITa,
71a00paTOpPHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
NIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH TP PELIECHUU
BO3HUKAIOIIMX MPoOJEeM Ha OCHOBE yuéTa OOLIMX HWHTEPECOB W COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIUHAIUSI
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE y4eOHbIe NeHCTBHSA:

YMEHUE CaMOCTOSITENIbHO OMNPENENATh LEIN JAESITEIbHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUUA 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIIOJIB30BAaTh M aHAJIM3UPOBATH KOHTEKCTBI, IPEAJIaracMble B YCIOBUU 33JaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocrtaBe mpeAMETHBIX peE3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MJaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYarOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOObI



NEUCTBUN, crHenupuiecKkue Uil TpPeAMETHOW o0mact «XUMHS», BUIBI
JEATeIbHOCTH 1O  TMOJYYEHHI0O HOBOTO  3HAHUS, €ro HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

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

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIOUTUXCSl YMEHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHN: aTOM, MOJIEKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIsl XUMUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHUJ, KHCIIOTa, OCHOBaHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIUS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUsA, PEAKIUU 3aMEUICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIIIOBOU A((EKT peakiin,
AIpO aTOMa, AJIEKTPOHHBIA CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBsA3b, MOH, KATMOH, aHUOH, PACTBOpP, MaccoBasi J0Jis BEIIECTBA
(mporieHTHAsI KOHIIEHTpAIHsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH 3TU TIOHSTUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY IS COCTaBlieHHs (popmyn
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKLUN;

e ONpPENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIACcCy COEAMHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJEHTHasT M HOHHAas) B
HEOPTaHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona JI. W. Menneneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJAMYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HUSsI, 3aKOHAa ABOTrajipo;

e ONHUCHIBATH W XapakTepuszoBaTh TabmuuHyto Qopmy Ileprogudeckoit
CUCTEMbl XHMMUYECKHUX OJJIEMEHTOB: pa3juyaTh I[OHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mnodoyHas noarpymnmna (b-rpynmna)», manbsie u
OOJBIIME TEPHOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPHICE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx odaementoB I .
MeHnieneeBay € YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX JIEMEHTOB (COCTaB U 3apsij spa, 00IIee Yrciio dJIEKTPOHOB
U pacTpeeiCHUE UX 0 JIEKTPOHHBIM CIIOSIM);

KJacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYCCKHE BEIECTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY M COCTaBy YYACTBYIOIIMX B PEAKIIUH
BEIIIECTB, 110 TETUIOBOMY (D PEKTY);

XapaKTepH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs ONMUCAHUE TIPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

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

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJISIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJieMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKITNH;

MPUMEHSATh OCHOBHBIC OIEPAIlH MBICITUTEIBHON NEATEILHOCTH — aHAJH3
U CHUHTE3, CpaBHEHHE, 0000IIEeHHUE, CHCTEMAaTHU3alluIo, Kiaccu(uKaluio,
BBISIBJICHHE TPUYMHHO-CIICJACTBEHHBIX CBSI3€d — JUISI M3YyYECHUS] CBOWMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAaHUE, SKCIECPUMEHT
(peanbHBIN U MBICIEHHBIN);

CIeOBaTh  NpaBWJaM  MOJB30BAHUA  XUMHYECKOM  MOCYIOH W
7abopaTopHbIM  000pYJIOBaHMEM, a TaKXKe TMpaBUiiaM OOpaIleHUus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO0 TOIYYEHUI0O U COOMPAHHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MPUTOTOBJICHUIO
PAacCTBOPOB C OMNPEAECIEHHON MaCcCOBOM JI0JIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHUIO PACTBOPOB MICIOYECH U KHUCIOT C MIOMOIIBIO HHIUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U IPYTHUE).

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

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHSATHUH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTUOH, aHHOH, NPOCTOE BEUIECTBO,
CJI0’KHOE BELIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULATEILHOCTh, CTEIICHb
OKHCIICHUS, XUMHUECKas PeaKisi, XUMUYecKasi CBsI3b, TEIIOBOU 3PdeKT
peakuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AIEKTPOJIHTHI,
HEDJIEKTPOJIMUTHI, AIEKTPOJMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHWMHUYECKOE paBHOBecue, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEINIb,  OKHCICHWE H  BOCCTAaHOBJICHHE,
AITOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKas CBs3h (KOBAJICHTHAs, WOHHAs,
MeTajuInyecKas), KpHUCTaJUIMYecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTb XHUMHYECKOW peakUuuu, MPEeAeabHO JOMyCTUMas
koHuenTpanus [1/IK Bemecrsa;

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

OMPENIENATh BaJICHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX Ppa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OTpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJ XUMHUYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAs, METAUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opMmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpbiBath cMbIci llepuomndeckoro 3akona J[. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaATh
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbl XUMHUYECKUX AJIEMEHTOB:
paziuuath MOHATHUS «rJaBHas moarpynmna (A-rpynmna)» U «moOouyHast
noarpymnmna (b-rpynma)», manbie u OoNbIIME€ TMEPUOABI, COOTHOCHUTH
0003HaYCHUSI, KOTOpPhIE MMEIOTCS B IEPUOJWYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjpa, OOIIee YHUCIO JJICKTPOHOB U
pacrmpefielieHue HX MO0 DJJICKTPOHHBIM CJO0sIM), OOBSICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COCJUHECHUI B
npejenax MajblX NEPUOJIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBYy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEIIOBOMY 3P EKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHUYECKUX IJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUECKHE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOATBEPKIAs OMNHUCAHUE
NpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUS DJEKTPOJIUTUYECKOM JHUCCOLMAIMU  KHUCJIOT,
LIEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIUM HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCJIHTEIILHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCa 3THX PeaKIuid;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNH B Pa3TUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIIbHYIO MOJICKYJIPHYIO U MOJIIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpY/IOBaHMEM, a TaKXKe IMpaBWia oOOpaiieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O W COOMpPAHUIO
ra3zo00pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIMH, TOATBEPKIAIOINIMNE  KAYSCTBEHHBIM  COCTaB
pPa3MUYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYyTEM XJIOPHUI-, OpOMUJI-,
uonua-, kapoonart-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICIUTEIBHON JEATEeIbHOCTH — aHaJIHU3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMaTH3aIlui0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€H — I WU3Y4YEHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIWi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIICPUMEHT (peanbHBIA H
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

Ne

HaumeHoBaHue pa3jieioB u

KoaudecTBO 9acoB

KoHnTpoJbHbie

IIpakTH4eckue

deKkTpoHHbIE (LM (POBbLIE)

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

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aKIuu




[Tepuoanueckuii 3aKOH U

31 Ilepuoaunueckas cucrema 7 Bu6muotexa [JOK
' XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7t41837¢c
MenpneneeBa. CTpoeHue aroma
XumMuyeckas CBS3b.
39 0 . g bubnunoreka LIOK
) KHCTHTEIRHO- https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJIbHBIE PEAKIINH
bubmuoreka [IOK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢c
PesehBHOE BOEMS 3 bubnunoreka LIOK
eep p https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME




9 KUIIACC

KosamnyecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3/esioB U TeM uudpoBbIie
Ne /i P Kourpoabnsie | Ilpakruueckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3zgea 1. BemmecTBo U XUMHYeCKHEe peakul
11 [ToBTOpEeHMEe U yriayonenue 3HaHUN 5 1 0 bubnuoreka [IOK
) OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHbIE 32aKOHOMEPHOCTH XUMHUECKUX 4 0 0 bubnnoreka [JOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAs JUCCOLMALIHS. g | | bubnnoreka [JOK
' XHMMHMYECKHUE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2. HemeTasIbl M HX cOeIMHEHHS
21 OO1m1ast xapaKTepUCTHKA XUMUYECKHX 4 0 | bubnuoreka [IOK
’ snemenToB VIIA-rpymimsl. ['anoreHsn https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 0 0 bubmmorexa LOK
) PYIIBL L¢P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepruCTHKa XUMHUIECKUX
2.3 anemeHToB VA-rpynnsl. A3oT, pocdop u ux 7 0 1 bubmmorexa LHOK
' PYIHBL ’ P https://m.edsoo.ru/7f41a636
COCITUHEHUS
OO01mmas XxapakTepuCTHKa XUMHUIECKUX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 bubmorexa HOK
' ) PYIHBL. FTIACPOA https:/m.edsoo.ru/7f41a636
KPEMHUH U UX COSIMHECHUS
Wroro no pazueny 25




Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

bubmuoreka [JOK
1 i 4
3 Obmpme cBoficTBa METAIIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiniie MeTaibl 1 UX COSIUHEHUS 16 hitps-//m.cdsoo.ru/Tf41a636
Hroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HU YeJI0BEKA 3 bubmmorexa LHOK
) B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE BpeMs 3 bubmmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUME

8 KJIACC
KounvecTBO 4acoB DJIeKTPOHHbIE

Ne ara uudposbie

Tema ypoka Kontpoabubie | IlpakTuueckue A p
n/n Bceero u3yyeHusi  oOpasoBaTejibHbIE

padoThI padoThI
pecypchl

IIpenmet xumuu. Ponb xumun

| exa. Tera u | 0 0 bubmuoreka [{OK
B KH3HH HEJOoBCKa. L e https://m.edsoo.ru/ff0d210c
BEIIlECTBA

) Ilonsarue o MeTomax MO3HAHUS 1 0 0 bubnunoreka LIOK
B XUMUH https://m.edsoo.ru/ff0d227e
[IpakTrueckas padora Ne 1
«ITpaBuiia paboTsI B

3 na6p ar EI/I Y IPUEMBI 1 0 1 bubmorexa [IOK

OPATOPHITI TP https://m.edsoo.ru/ff0d23dc
oOpaitieHus ¢ 1abopaTOPHBIM
o0opymoBaHueM»™*

4 YucTeie BelecTBa U CMECH. 1 0 0 bu6nmorexa LIOK
CniocoOsI pa3aenenus cMmeceit https://m.edsoo.ru/ff0d26ca
[TpakTnyeckas padora Ne 2

5 «Paznenenue cmeceii (Ha | 0 | bubnuoreka [{OK
HpUMepe OYUCTKHA https://m.edsoo.ru/ff0d28c8
MOBApEeHHOU coyn)»™*

but6mmoreka [IOK
1 0

6 ATOMBI H MOTIEKyJIb! 0 https://m.edsoo.ru/ff0d2a6¢

XHUMHYECKUE DIIEMCHTHI.
bubnuorexa [IOK
7 3HaKu (CHMBOJIBI) 1 0 0 " a

XUMHUYCCKUX 3JICMCHTOB

https://m.edsoo.ru/ff0d2be8




IIpoctbie u cnoxHbIE

bu6nmmoreka [IOK

YpaBHCHUAM XUMHUYCCKUX

8
BCIIIECTBA https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE bubnmnoreka HOK
YYEeHUE https://m.edsoo.ru/ff0d2d50
3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMHUUECKas
10 dbopmyna. BaneHTHOCTD bubmmorexa [IOK
pMyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHUMHYECKUX
3JIEMEHTOB
OTHOCHUTENbHAS aTOMHAs
bubmuoreka [{OK
11 Macca. OTHOcHUTeIILHAS
https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHas Macca
12 MaccoBas 107151 XUMAYECKOTO bubmuoreka [{OK
3JIEMEHTA B COCAUHCHUN https://m.edsoo.ru/ff0d350c
13 KomnmuectBo BemecTtBa. Moib. bu6nunorexa LIOK
Momnspnas macca https://m.edsoo.ru/ff0d5230
Dusnueckre 1 XUMHUYECKHE
14 SIBJICHUS. XUMHUYeCcKast bubnuorexa [IOK
’ https://m.edsoo.ru/ff0d37fa
peakius
[Ipu3naku n ycnoBus
15 IIPOTEKAHUS XUMUYECKUX bubmotexa LOK
poteka https://m.edsoo.ru/ff0d3al6
peakiui
3aK0oH COXpaHEHUsI MaCChl
16 BellecTB. XUMHUECKHE bubmmorexa TOK
B ' https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
Brrunciaenus xonnyecTsa,
but6mmorekxa [IOK
17 MAacChI BEIIECTBA IO

https://m.edsoo.ru/ff0d5708




peaKkuuit

Knaccudukamnuss XUMHIeCKHX
peakiui (coequHeHus,

bu6nmoreka [IOK

18
pasiioxeHus, 3aMeIeHus, https://m.edsoo.ru/ff0d3f34
o0MeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIuKIoneaucT. O6o0uIeHne bubmmorexa [IOK
B ATET. 00DIIEL https://m.edsoo.ru/ff0d40c4
U CHCTEeMaTu3alus 3HaHUN
KonTponbnas pabora Nel no
P P bubnunoreka LIOK
20 TeMe «BemecTBa u
https://m.edsoo.ru/ff0d4290
XUMHUYECKHE PEAKIUN
Bosnyx — cmech rasos.
71 CocraB Bo3ayxa. Kucinopon bubnnorexa [JOK
— DJIEMEHT U MPOCTOE https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
dusndeckue 1 XUMHIECKUE
CBOICTBa KUCJIOpOJa
bu6mmoteka IIOK
22 (peakuuu OKUCIIEHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lonsrue 00
OKCHJAX
Crioco0b! nosryueHust
3 KHCJIOpOo/ia B JIAOOPaTOpUH U bubmmnoreka HOK
MPOMBIIJIEHHOCTH. https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
Temnnosoii s ekt
XUMUYECKON pPeaKinu,
bubnunorexa LIOK
24 MIOHATHE O TEPMOXUMHUYECKOM

ypaBHEHUH, YK30- U
SHJOTEPMHUUECKUX PEAKITHSIX

https://m.edsoo.ru/ff0d4790




TormBo (HedTh, yroip u
MeTaH). 3arpsiI3HEHUE BO3/1yXa,

bubnunoreka LIOK

25
CIOCOOBI ero https://m.edsoo.ru/ff0d4c4a
IPEOTBPALLICHUS
[IpaxTuueckas padora Ne 3 o
26 teMe «llonyuenue u bubmmoreka [JOK
coOMpaHue KUCIOPOa, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €ro CBOMCTB»*
Bonopon — anemeHT u
bubmuoreka [{OK
27 MIPOCTOE BELIECTRBO.
https://m.edsoo.ru/ff0d4dd0
Haxoxnaenue B mpupoae
Ou3nYecKue 1 XUMUIECKHE
28 CBOMCTBA BOJAOpOAA bubmrorexa LIOK
Jlopoia. https://m.edsoo.ru/ff0d4dd0
[Ipumenenue Bogopoaa
bubmmoreka IIOK
29 IToHsiTHE O KUCIIOTAX U COMSAX
https://m.edsoo.ru/ff0d50d2
30 Crioco0b! nosryueHust bubmmnoreka HOK
BOJIOpOJia B TabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTtuyeckas padora Ne 4 o
31 teme «llonydyenue n bubmuoreka [IOK
cobupanue BOJ0poa, https://m.edsoo.ru/ff0d4f42
U3Y4YEHHE ero CBOMCTB»*
1 MonsipHblii 00BEM Ta30B. bubmuorexa [IOK
3akoH ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienus o0béma,
13 KOJIMYECTBA BEIISCTBA I'a3a 1o but6mmoreka [IOK

€r0 U3BECTHOMY KOJIMYECTBY
BEIIIECTBA UIIH 00BEMY

https://m.edsoo.ru/ff0d55a0




Beruucnenus 006EMOB ra3oB
110 YPaBHEHHUIO PEAKIIUU Ha

bubnunoreka LIOK

34
OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOIIICHUH Ta30B
35 DOu3HYCCKUE U XUMUUCCKHC bubnunoreka LIOK
CBOMCTBA BOJIBI https://m.edsoo.ru/ff0d587a
36 CocrtaB ocHoBanuii. [lonsarue bubnnorexa [JOK
00 MHIUKaTOpax https://m.edsoo.ru/ff0d59¢e2
Boga kak pacTBopuTEIb.
Hacreimennrsie n
37 HEHACKIII[EHHBIE PACTBOPHI bubnnorexa [IOK
m p pBI- https://m.edsoo.ru/ff0d5b40
MaccoBas 101 BEIECTBA B
pactBope
[IpakTuueckast padora Ne 5 mmo
teMe «lIpurorosnenue
38 aCTBOPOB C ONpeaeIéHHON bubmorexa LHOK
p p . ? a https://m.edsoo.ru/ff0d5eba
MacCcOBOM Joaer
pacTBOPEHHOTO BEIIECTBa»*
Kontponbnas padota Ne2 mo
39 TeMe «Kucmopoa. Bogopo bubmmorexa HOK
POA. BOAOPOA. https://m.edsoo.ru/ff0d6342
Bonay»
OKcuapl: COCTaB,
40 KnaccudKanus bu6muoreka [JOK
1u, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[TonydeHnue u xuMu4yeckue
41 CBOMCTBA KMCJIOTHBIX, bubmuoreka [{OK

OCHOBHBIX U aM(pOTEPHBIX
OKCHJIOB

https://m.edsoo.ru/ff0d664e




OcHOBaHUS: COCTaB,

42 KJIacCU(UKALIUS bubamorexa LOK
L https://m.edsoo.ru/ff0d67ca
HOMEHKJIaTypa

43 [lonyuenue u xumMnyeckue Bu6mmoteka [JOK
CBOMCTBA OCHOBaHU M https://m.edsoo.ru/ff0d67ca
KucnoTsl: cocTas,

44 Kiaccuukanms bubmmorexa [IOK

10, https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa

45 [TomryueHnue u XuMHUYeCKue Bbu6moteka LIOK
CBOICTBA KUCIIOT https://m.edsoo.ru/ffO0dfee2
Conu (cpennue):

46 HOMEHKJIATypa, CIIOCOObI bubnuoreka [IOK
[IOJIy4YE€HHUS, XUMUYECKHE https://m.edsoo.ru/00ad9474
CBOICTBA
[TpakTuyeckas padora Ne 6.

Pemienue

47 AKCTIEPUMEHTAIILHBIX 33/1a4 10 bubnmnorexa [JOK
Teme «OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9b7c
HEOPTaHUYECKUX
COCMHEHMIT»*

['eHeTHYECKast CBS3b MEXK/T
48 KJIacCaMHu HEO raHI/IquKI/IXy brbmmorexa [TOK
. P https://m.edsoo.ru/00ad9a50
COCTMHCHU I

49 O06o0meHue u bubnunoreka [JOK
CHCTEMAaTHU3ALMS 3HAHU N https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o

; bu6nunorexa LIOK

50 Teme "OCHOBHBIE KJIaCChI

HEOPTaHNUYCCKUX

https://m.edsoo.ru/00ad9ela




coenuHeHun"

IIepBble ONBITKH
KIJIACCU(PUKAIUU XUMUYIECKUX

bu6nmoreka [IOK

51
aneMeHTOoB. [ToHsiTHE O https://m.edsoo.ru/00ad9ffa
IPYIIax CXOTHBIX AJIEMEHTOB
Ilepronnueckuii 3aKOH U
57 [Tepuonnueckas cucrema bubnunoreka LIOK
XUMHYECKHX 31eMeHTOB /1. M. https://m.edsoo.ru/00ada52c
MeHnpeneeBa
53 [lepuonsl, rpynmnsl, bubnunoreka LIOK
MOATPYIIIBL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CoctaB bubnnorexa [JOK
aTOMHBIX siziep. M30TormbI https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX
55 000J109€K aTOMOB AJIEMEHTOB bubnuoreka [{OK
[Tepnoanueckoit cucremst /1. https://m.edsoo.ru/00adabbc
. MenneneeBa
XapakTepucruka
XAMHYECKOTO JIEMEHTa 110
bu6mmoteka IIOK
56 €ro MOJIOKEHHIO B
. https://m.edsoo.ru/00ada824
Ilepnonnueckon cucreme /1.
N. Menneneera
3nauenue [lepuoanueckoro
3aKOHAa JJI Pa3BUTHUS HAYKU U
bubnunorexa LIOK
57 npaktuku. J[. 1. Mennenees
. https://m.edsoo.ru/00ada96e
— Yu€HbIii, earor u
rpaKJIaHUH
58 Peseprubril ypok. O60611eHIE bubnuotexa [JOK




U CHCTEMAaTU3alus 3HAHUH /
Bcepocculickas npoBepoyHas
pabora

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

59 Honnast xuMu4aeckast CBsI3b bubmorexa LOK
https://m.edsoo.ru/00adac34
DJIEKTPOOTPULIATETLHOCTD
60 aTOMOB XUMHUYECKUX bubnmnorexa LHOK
https://m.edsoo.ru/00adaab8
DJIEMEHTOB
61 KoBanentnas HenomnsipHas bubnnorexa [JOK
XUMHYECCKas CBSI3b https://m.edsoo.ru/00adaab8
Bbubnunoreka LIOK
62 CreneHpb OKHCIE
TCHEHD ORMCICHIA https://m.edsoo.ru/00adae28
63 OKUCIUTENbHO- bubnuorexa [IOK
BOCCTaHOBUTEJIbHBIE PEAKIIUU https://m.edsoo.ru/00adb076
64 OkucnuTenu u bubnuoreka [{OK
BOCCTAHOBHUTEIIHN https://m.edsoo.ru/00adb076
Konrtponsnas padora Ne4 o
teme «CTpoeHue aToma.
65 Xumuueckas CBI3bY / bubmorexa LHOK
. https://m.edsoo.ru/00adb486
Bcepoccuiickas npoBepoyHas
paborta
66 KoBanentnas nonsipHas bubnuotexa [JOK
XUMHYECKas CBSI3b https://m.edsoo.ru/00adaab8
0O00011eHne n
67 CHUCTEeMaTH3alrs 3HaHUH 110 bubnuoteka [JOK
teme «CTpoeHue aToma. https://m.edsoo.ru/00ad9cb2
XHUMHYECKas CBI3b»
68 O6o0meHue u bubnuoreka [{OK




CUCTEMAaTH3alUs 3HaHUH 3a

Kypc XUMHH § Kiacca.

https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB
[10 ITIPOT'PAMME
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* Vpoku ¢ ucToabp30BaHeM 000pyaoBanwus eHTpa «Touka poctay




9 KUIIACC

KoaundecTBO YacoB DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka KonTpoabubie | IlpakTunueckue
n/n Bcero u3yyeHusi  oOpasoBaTejbHbIE
padoThI padoThI
pecypcbl
[lepuoauueckuii 3aK0OH.
| Ilepronnueckas cucrema | 0 0 bu6nmorexa LIOK
XAMHYECKUX 3JIEMEHTOB /J[. https://m.edsoo.ru/00adb59e
U. Menneneena
3aKOHOMEPHOCTH B
) M3MCHCHUU CBOICTB | 0 0 bubnunoreka LIOK
XUMHYECKHUX 3JICMCHTOB https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPHUOJIOB
Knaccudunkamus u
3 HOMeHK(JII)aT a 1 0 0 bubmmorexa HOK
yp https://m.edsoo.ru/00adb7e2
HEOPraHWYECKUX BEIECTB
Buapl xumudeckoit cBsI3u U
4 THIBI KPUCTATINYECKUX 1 0 0 bubmorexa LHOK
. p https://m.edsoo.ru/00adbac6
pEemETOK
KonTponbnas paborta Nel mo
teMe «lloBTOpeHune n
5 yrayoJieHne 3HaHU! 1 1 0
OCHOBHBIX pa3JiesioB Kypca 8
KJracca»
Knaccudukanms
6 XUMHYECKHX peaKIuH 110 1 0 0 bubmmorexa TIOK
p https://m.edsoo.ru/00adbcb0
pa3IMYHBIM MPU3HAKAM




ITonsTue o ckopocTu
XUMHUYECKOW PEaKLUU.

bubnunoreka LIOK

7
IloHATHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TFeTEPOreHHBIX PEAKIIMIX
IlousTHe 0 XUMHYECKOM
paBHOBecHuU. DAKTOPHI,

g BIIUSIIOIIIME HA CKOPOCTh bubnunoreka LIOK
XUMHYECKON peakiuu U https://m.edsoo.ru/00adc28c
OJIOKEHNE XUMUYECKOT'O
paBHOBeECHS
OKHUCIIUTENBHO-

9 BOCCTAHOBUTEIILHEIE bubnnorexa [IOK

https://m.edsoo.ru/00adcade
peakiuu
Teopust 2NEKTPOITUTHYECKON
10 mucconuarmu. CUIbHBIE U bubnuorexa [IOK
' https://m.edsoo.ru/00adcd68
ci1a0ble AIEKTPOJIUTHI
11 HonHble ypaBHEHHUS peakIIui bubnmorexa OK
P P https://m.edsoo.ru/00add448
XHUMHUYECKHEe CBOMCTBA
KHUCJIOT ¥ OCHOBAaHHUH B CBETE
12 MpeACTaBIEHUH 00 bubmorexa LHOK
P . https://m.edsoo.ru/00add5d8
AIEKTPOIUTUUECKON
JTUCCOLIAINHT
XUMHYECKHE CBOUCTBA
CcoJIell B CBETE
13 [IPEACTABIIEHNI 00 bubmmorexa TIOK
p § https://m.eds0o.ru/00add8b2
ANEKTPOIUTUUECKON
IUCCOLIUAINU
14 [TonsTue o ruaponu3e conen bubnunorexa LIOK




https://m.edsoo.ru/00add9d4

0O0001EeHue 1

bubnunoreka LIOK

15 cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00addd12
[TpakTuueckas padota Ne 1.

16 «Pemmenne bubnuorexa [JOK
JKCIIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3agaun’*

KonTponbnas paborta Ne2 no

17 TeMe «IEKTPOIUTUYECKAsT bubnnorexa [JOK
Jqycconanusg. XuMU4eCKUe https://m.edsoo.ru/00addecO
peaKIu B pacTBOPax»

OO01as XxapaKTepUCTHK
18 FaHI(I)l:eHOiF.);H;Iqu(:eCKHi) bubmorexa HOK
. https://m.edsoo.ru/00addfe2
CBOICTBa Ha MPUMEPE XJIOpa
XmopoBogopoa. ComsiHast
KHUCIIOTa, XUMUYECKHUE bu6mmoteka IIOK

19 .

CBOHCTBA, IIOJIY4YECHHUE, https://m.edsoo.ru/00ade 104
MIPUMEHEHUE
[TpakTiueckas padota Ne 2

20 no teMe «llomyuenue bubmuoreka [IOK
COJITHOM KUCJIOTBI, U3y4YCHUE https://m.edsoo.ru/00ade348
e€ CBOUCTB»*

Brruucnenus mo ypaBHEHUSIM

o1 XUMUYECKUX PEaKIIUi, ECITH bubnunorexa LIOK
OIUH U3 PEarcHTOB J1aH B https://m.edsoo.ru/00ade488
M30BITKE

2 OO0m1as XxapakTepucTUKa bubnuotexa [JOK

251eMeHTOB VIA-Tpymnbl

https://m.edsoo.ru/00ade64a




AmoTponHsie
MOIU(DHUKAIINH CEPBI.

bubnunoreka LIOK

23 Haxoxnaenne cepnl u e€
. p https://m.edsoo.ru/00ade64a
COCIMHEHUH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI
CepoBo10poa, CTPOCHHUE
24 buznveckue I/; XI/IMI/I‘ICCK’I/Ie bubmmorexa [IOK
. https://m.edsoo.ru/00ade802
CBOMCTBaA
Oxkcuasl cepsl. CepHas
25 KHCIJIOTa, PU3HUECKHE U bubnnorexa [JOK
XMMHYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH,
JICKAIIFE B OCHOBE
IPOMBIIIJICHHOTO CItocoba
26 MOJIYYEHHST CEPHOM KHUCIIOTHI bubnmorexa OK
i P ' https://m.edsoo.ru/00adec8a
XUMHUYECKOE 3arps3HEHNE
OKPY’KaloIllen cpebl
COEIMHEHUSIMU CEPbI
7 Beruucnenue maccoBoi 10U bu6mmoteka IIOK
BBIXOJa MMPOAYKTA peaKLIuH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa
31eMEHTOB VA-Tpynibl.
28 A30T, pacpocTpaHeHHE B bubmmorexa [IOK
» pactpoctp https://m.edsoo.ru/00adeea6
npupoje, Gu3nYecKue u
XUMHYECKHE CBOIICTBA
AMMHUak, ero ¢puznueckue u
. bubnuotexa [JOK
29 XHMMHYECKHE CBOMCTRA,

MOJIYYCHHE U ITPUMCHCHUEC

https://m.edsoo.ru/00adf004




[IpaxTuueckas padora Ne 3
1o reme «llonyyenue

bubnunoreka LIOK

30 aMMMaKa, U3ydeHHue ero https://m.edsoo.ru/00adf180
CBOMCTB»*
A3oTHas KHCIO0Ta, €€
31 (bu3HYecKre U XUMHUIECCKHE bubmmorexa [IOK
. https://m.edsoo.ru/00adf306
CBOMCTBA
Hcnonb3oBaHne HUTPATOB U
COJIed aMMOHUS B KAYECTBE
1 MUHEPATBHBIX YIOOPEHHIA. bubnnorexa [JOK
XUMHUYECKOE 3arpsI3HEHHNE https://m.edsoo.ru/00adf518
OKpYKaroIlEe cpebl
COCIMHCHUSIMU a30Ta
®dochop. Okcun dhocdopa
3 (V) u hocdopnas kucnoTa, Bbu6moteka LIOK
buznyecKkue 1 XuMUYECKHe https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIYYEHUE
Ucnonb3oBanue ¢ocdaTtos B
KaueCTBE MUHEPATIbHBIX
34 ynoOpeHuit. 3arps3HeHue brbmmorexa [TOK
. https://m.edsoo.ru/00adfc20
MIPUPOTHOM Cpeibl
docharamu
Yraepon, pacpocTpaHeHUe
35 B nplxi)oael? q)nfnqefm/le u bubmmorexa LIOK
. https://m.edsoo.ru/00adfd9c
XUMHUYECKHUE CBOWCTBA
Okcunipl yraeponaa, ux
36 buznyecKkue 1 XuMUYECKHe bubmuoteka [IOK

CBOMCTBA. DKOJIOTHYECKHE
poOJIEMBbI, CBSI3aHHBIE C

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




okcusom yriepoaa (IV)

37 VYronbHast KUCi0Ta U €€ Colu bubmmorexa [IOK
https://m.edsoo.ru/00ae006¢
[TpakTuueckas padota Ne 4
o TeMe "l[lonyuenue
38 YIJIEKUCIIOTO rasa. bubmorexa HOK
https://m.edsoo.ru/00ae027e
KauectBenHnas peakuus Ha
kapOoHar-mon"*
[TepBoHavaibHBIEC TOHATHUSA
39 00 OpraHMYecKHnX BEIIEeCTBAX bubmmorexa [IOK
https://m.edsoo.ru/00ae054e
KaK O COSUHEHUAX yriepoja
40 Kpemuuii u ero coeiuHeHust buGnuorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTuueckast pabota Ne 5.
Pemenne
41 HKCIIEPUMEHTAJIbHBIX 3a7a4 bubnmnorexa [JOK
mo TeMme «Baknaeime https://m.edsoo.ru/00ae0bf2
HEMETaJTBl U UX
COEINMHEHUAN*
KonTtponbHnas padora Ne3 no
42 Teme «BaxxHeimme bu6mmoteka IIOK
HEMETaJUIbI U UX https://m.edsoo.ru/00ae0e18
COCTUHEHUS»
OO01mas xapakTepucTHKa
XUMHYECKUX JIEMEHTOB —
43 MeTaJlIoB. MeTainueckas bubmuoreka [{OK

CBSI3b U METaJUINYECKAast
KPUCTAJUINYECKasl PEIIETKA.
®dusnyecKue CBOMCTBA

https://m.edsoo.ru/00ae103e




MCTAJIJIOB

XUMHYECKUE CBOUCTBA

44 METaJIJIOB. bubnuorexa [IOK
DIEKTPOXUMUYECKUN P https://m.edsoo.ru/00ael1156
HaIIPSHKEHUN METaJIOB
O061me crnocoObl MoTy4eHHst
MeTaioB. CIlIaBsl.

45 Boluncnenus no ypaBHeHUAM Bu6moteka [JOK
XUMHYECKUX peaKInid, ecliu https://m.edsoo.ru/00ael1156
OJIMH U3 PEareHTOB
COAEPKUT IPUMECH

46 [ToHsiTE O KOPPO3UU bubnnorexa [JOK
METAJIOB https://m.edsoo.ru/00ac1278

bubnunoreka LIOK

47 €JI0YHBIC METAJLIBI
= https://m.edsoo.ru/00ae14b2

43 OKcuabl U TUAPOKCUIBI bubmuoreka [IOK
HATpUs U KaJIUA https://m.edsoo.ru/00ae14b2

€JI0YHO3EMEIIbHbBIC
. . bubnuoreka [JOK
49 MeTaJlIbl — KaJIbIUH U
. https://m.edsoo.ru/00aec15e8
Marauiu

50 Baxneiimme coequHEHNS bu6nmorexa LIOK
KanbLsg https://m.edsoo.ru/00ael15e8

51 O06oO0meHue u
CHCTEMaTH3alusl 3HaHUH

57 JKEcTkoCTh BOABI M CLIOCOOBI bubnunorexa LIOK
e€ yCTpaHeHHUs https://m.edsoo.ru/00ae1886

53 [TpakTrueckas padota Ne 6 bubmuoteka [IOK

o TeMe "KEcTKOCTh BOIBI U

https://m.edsoo.ru/00aelae8




MeTO/Ibl €€ ycTpaHeHus " *

. Bubnmuoreka IIOK
54 AnmroMuHui I
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe CBOIMCTBA bubmmoreka [JOK
OKCHUJA U TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka LIOK
56 Keneszo &
https://m.edsoo.ru/00ae1d86
OKcuipl, THAPOKCHABI U
57 COJIN XKene3a I()II) U Kenes3a bubmorexa [IOK
https://m.edsoo.ru/00ae35e6
(III)
53 O000mmenne u
cUCTeMAaTU3aIus 3HaHUI
ITpaxTuueckas padota Ne 7.
Pemienue
59 3KCIIEPUMEHTAJIBHBIX 3a7a4 buGnuorexa [IOK
p . https://m.edsoo.ru/00ae3de8
o TeMe «Baxkueiime
METAJUIBI U UX COEIUHEHUAN*
Brruucnenust no ypaBHEHUSIM
XUMHYECKHUX PEaKIUi, eCln
OJIMH U3 PEarcHTOB JIaH B
60 U30BITKE MM COJIEPIKUT bubnmorexa OK
p https://m.edsoo.ru/00ael1750
npuMecu. Beraucienns
MAacCOBOH JOJIM BBIXOJa
MPOJIYKTa Peakluu
61 O000enue u
cucTeEMAaTU3aIus 3HaHUI
2 KonTtponbsHnas padora Ne4 o

TeMe «BaxHenmme MeTanibl




U UX COCAUHCHUA»

BemecrBa u marepuainsl B

63 MOBCETHEBHOM KU3HU 1 0 bubmorexa HOK
A https://m.edsoo.ru/00ae3f50
YyeJoBeKa
64 XUMHUECKOE 3arps3HEHNE | 0 bubmmoreka [JOK
OKpYKaroIE cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B peniennu | 0 Bu6mmotexa [JOK

HKOJIOTHYECKUX MPOoOIIeM

https://m.edsoo.ru/00ae4270

O06o0061IEHNE U
66 cucTeMaru3anus 3HaHui 110 | 0
TeMe "3HadyeHUEe XUMHUU B

JKA3HU 4UeIoBeK'.

bubnunoreka LIOK
https://m.edsoo.ru/00ae0d0Oa

O06o0061IEHNE U
67 CHUCTEMAaTH3alys 3HaHUH 3a 1 0
Kypc XUMHH 9 Kiacca.

bubmuoreka [{OK
https://m.edsoo.ru/00adb33c

O06o061IEHNE U
68 CHUCTEMAaTH3allMs 3HAHUHT 3a 1 0

Kypc XUMHH 9 Kiacca.

bu6nmorexa LIOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB
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* YpOKH ¢ UCTIONIb30BaHHEM 000pyI0BaHus IeHTpa «Todka pocTay




YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumusl: 8-i kiacc: 6a30BbIl YPOBEHB: YUCOHUK; S-€¢ U3aHUE,
nepepabotanHoe, 8 kinacc/ 'abpuensn O.C., OctpoymoB WN.I'., Cnagkos C.A.
Axk1monepHoe obuiectBo «M3narensctBo «lIpocBenienue»

» Xumus, 9 knacc/ 'abpuensia O.C., OctpoymoB U.T'., Cnagkos C.A.
AxknmonepHoe obuiectBo «M3narensctBo «lIpocBemenne»

Hcnons3zoBanue obopynoBanus uentpa "Touka pocra'.

METOANYECKHUE MATEPHUAJIBI JIUISA YHUTEJIA

8 KIIACC

1. B nomomp mkonsHOMY yuntento. M. [O. I'opkoBenko «lloypounsie
pa3zpadotku no xumuu K yueonukam: O. C. I'abpuensna; H. 1. Conuna, M. I1.
Canuna; I'. E. Pynsurtuca, @. I'. ®enpamana» 9 knacc. «Bako», Mocksa 2005
r.

2. B nomomurs abutypuenty. O. C. I'abpuensn, . I'. OctpoymoB «Xumusi».
[Tocobue 11 MKOIBPHUKOB CTapIIUX KJIACCOB M MOCTymnaronux B BY35l.
Hpoda, Mockna 2005 r.

3. B nomouis aburypuenty. P. A. Jlugun, B. A. Monouxko, JI. JI. AuapeeBa
«Xumust». [{1s IIKOJIBHUKOB CTAPIIMX KJIAaCCOB U mocTynaromux B BY3si.
Teopetuueckue ocHOBbL. Borpockl. 3agauun. Tectsl. [lon penakuueit

npodeccopa P. A. Jlununa 3 — e uznanue, ucnpasieHnoe. Jpoda, Mocksa



2004 r.

4. T'adbpuensn O.C. [Iporpamma Kypca xumuu 11 8-11 kiaccos
o01eo0pa3zoBaTeNbHBIX yupexaeHui. — M.: [Ipoda;

5. T'abpuensn O.C. Xumus: 8 kiacc : yueOHUK JiJ1si 0011e00pa3oBaTebHbIX
yapexaenuii. — M.: Jlpoda.

6. I'abpuensn O.C. M3yyaeM XUMUIO B 8 KJI.: AUAAKTUUECKUE MAaTepUAIIbI /
O.C. TI'abpuensu, T.B. CmupnoBa. — M.: biuk muttoc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., AmykoBa A.B. HacronbHas
KHUTa yuurtend. Xumus. 8 ki1.: Mertoaudeckoe nocooue. — M.: Jlpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.1. XuMuueckuii skciepuMeHT
B mikoJie. 8 kiacc. — M.: Jlpoda

9. MunucrtepctBo oopazoBanus Poccuiickoii @enepanmu. [Iporpammer asis
o0111e00pa3zoBaTeNbHbIX yupexaenuil. Xumusa 8 — 11 kiaccsl. -3-e uznanue,
crepeoTunHoe - Mocksa; Jlpoda, 2002 r. (ctp. 26 — 37).

10. Pabouas mporpamma. Xumus. kK YMK O. C. I'abpuensina JIabupuHT. py.
HUznmarennctBo "Bako" 2016 T.

11. ®enepanbHOrO KOMIOHEHTA TOCYIAPCTBEHHOTO CTaHAapTa 00IIIEro
oOpazoBanus mo xumuu (Yacts 1. OcHOBHOE 00111ee 00pa3oBaHue) AJis
OCHOBHOM 00111€00pa30BaTeIbHON IIKOJIBI B COOTBETCTBUU C CYLIECTBYIOLIEH
KOHIIEMIMEH XMMUYECKOTO 00pa30BaHMUs.

12. Xumusi: 8 kj1acc: KOHTPOJIbHBIE U TPOBEPOUHbIC padoThl K yueOHuky O.C.

INabpuensna «Xumus. 8 kmace» / O.C. 'abpuensn, [1.H. bepeskun, A.A.



VYmaxkosa u ap. — M. : [Ipoda;

13. Xumus 8 knacc. Xumus 8 kinace: yaueonuk / O. C. 'abpuensH. — 8-e u3 .
npepad. — M. : llpoda, — 2019 1. 287 c. [1] c. : ni. - (Poccutickuit yueOHHK).

ISBN 978-5-358-21272-5

14. Xumus B Tabnuiax 8 — 11 kimaccsl. CripaBounoe nocodue. ABTop —
cocraButenb A. E. HaconoBa 10 — e uznanue, crepeorunnoe. Ipoda, Mocksa
2007 r.

9 KITACC

1. B nomoms mkonsHOMY yuntento. M. 1O. I'opkoBenko «lloypounsie
pa3zpabotku no xumun K yaeonukam: O. C. I'abpuensna; H. 1. Connna, M. II.
Canuna; I'. E. Pyasutuca, ®@. I'. ®enpamana» 9 kiacc. «Bako», Mocksa 2005
r.

2. B momonts abutypuenty. O. C. I'abpuensx, U. I'. OctpoyMoB « XuMus».
[TocoOue 1s1 MKOJBHUKOB CTAPUIMX KJIACCOB U MOCTynaomux B BY3b1.
Hpoda, Mocksa 2005 r.

3. B momomis aburypuenty. P. A. Jlugun, B. A. Momnouxo, JI. JI. Auapeesa
«XuMmust». [{1s1 IIKOJBHUKOB CTApIINX KJIAcCOB U nmocTynaromux B BY3si.
Teoperuueckue ocHOBBI. Bonpocsl. 3anauu. Tectsl. [Toa penakuueit
npodeccopa P. A. Jlununa 3 — e uznanue, ucnpasiennoe. poda, Mocksa
2004 r.

4. I'abpuensu O.C. ITporpamma Kypca xumuu i 8-11 kimaccos

o0meoOpaszoBarenbHbIX yupexaeHuii. — M.: Jlpoda;



5. Xumus 9 knacc: yaeonuk / O. C. I'abpuensH. — 7-e uzg. npepad. — M. :
Hpoda —2019 1. 319, [1] c. mn. (Poccuiickuii yaeOHUK)

ISBN 978-5-358-21507-8
6. 'abpuensn O.C. U3zyyaem xumuio B 9 KII.: TUJAKTUYECKHE MaTepUaIb /
O.C. I'abpuensn, T.B. CmupHoBa. — M.: bauk mtoc

7. I'abpuensu O.C., Buckoboitnukosa H.I1., AmrykoBa A.B. HacronbHas
KHUra yuurtensd. Xumus. 9 ki1.: Mertoaudeckoe nocoodue. — M.: [lpoda;

8. I'abpuensn O.C., Pynos H.H., TonkynoB B.1. XuMnueckuii skcnepumMeHT
B mkoJie. 9 knace. — M.: Jlpoda

9. MunucrtepctBo oopazoBanus Poccuiickoit @enepanmu. [Iporpammer asis
o01eo0pazoBarenbHbIX yupexaeHuil. Xumus 8 — 11 kiacchl. -3-¢ u3gaHue,
crepeoTunHoe - Mocksa; Jlpoda, 2002 r. (cTp. 26 — 37).

10. Pabouas nporpamma. Xumus k YMK O. C. I'abpuensna JIabupusrt. py.
HUznareascTBo "Bako" 2016 T.

11. ®enepanbHOrO0 KOMIOHEHTA TOCYJJAPCTBEHHOTO CTaHapTa 0OIIero
obpazoBanus o xumun (Yacts 1. OcHOBHOE 0011I€e 0Opa3oBaHue) s
OCHOBHOM 00111€00pa30BaTENbHOM KOl B COOTBETCTBUH C CYIIECTBYIOIIEH
KOHIICTIIINEH XUMUYIECKOTO 00pa30BaHMUs.

12. Xumusi: 9 kjacc: KOHTPOJbHBIE U TPOBEpPOUHbIEe padboThl K yueOHuky O.C.
INabpuensna «Xumus. 9 xknace» / O.C. I'abpuensu, [1.H. bepeskun, A.A.
VYmakora u ap. — M. : Jlpoda;

13. Xumus 9 xnacc: yueonuk / O. C. 'abpuensH. — 7-e uza. npepad. — M. :



Hpoda —2019 1. 319, [1] c. mn. (Poccuiickuii yaeOnuk) ISBN 978-5-358-
21507-8

14. Xumus B Tabnuiax 8 — 11 kiaccel. CripaBounoe nocodue. ABTop —
coctaBurelsb A. E. Haconona 10 — e uznanue, crepeorumnsoe. poda, Mockpa

2007 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET
8 KJIACC

1) http://nsportal.ru/page/poisk-po-saitu
2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72
5) http://www.zavuch.info/methodlib/136/30956/ (cailT st yuuTenss XUMUH U
Oounonorun)

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_c
hasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/8/

8) https://interneturok.ru (8 kiacc)

9) http://chemistry. narod.ru XuMuK.py: caiit 0 xumun



10) https://skysmart.ru/articles/chemistry

11) IToptan Beepoccuiickoil onmuMnuaabl MKOJIBHUKOB. http://rusolymp.ru/
12) Pycckuit obpazoBarenbHbIi mopTai. http://www.gov.ed.ru

13) ®denepanbHbIil pocCUCKUM 0011Ie00pa30oBaTEIbHbBIN TOPTAJL.
http://www.school.edu.ru

14) ®enepanbubiii noptan «Poccuiickoe oopazoBanuey. http://www.edu.ru
15) [Moptan komnanuu «Kupwt u Medoauii». http://www.km.ru

16) OGpazoBaTenbHbIN nopTal «Yuedba». http://www.uroki.ru

17) Kypnan «Kyprsep odpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk obpazoBanus». http:// www.vestnik.edu.ru

19) Uznarensckuit nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckuit 1oM «1 ceHTsOpsi». http://www.1september.ru

21) ®ectuBans negaroruueckuit uaen « OTKphITHIN YpOK» (M3AaTEIbCKUM 10M
«1 cents0psi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) https://www.alto-lab.ru

24) Untepuet nopran [Ipolllkony.pyhttp://www.proshkolu.ru/

25) http://www.mon.gov.ru MUHHUCTEPCTBO 00pa30BaHUs U HAYKHU.

26) Caiit CIAM T'MA: PEILLY BIIP, OI'D, EI'D, I'BD u IIT.
https://sdamgia.ru

9 KITACC

1) http://nsportal.ru/page/poisk-po-saitu



2) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/39/

3) http://www.myshared.ru/theme/prezentatsii-klassnyih-chasov/20/

4) http://ulitina.3dn.ru/index/kontrolnye_raboty/0-72

5) http://www.zavuch.info/methodlib/136/30956/

6)
http://elenahism.ucoz.ru/load/rabochaja_programma_po_khimii_10_klass_2_c
hasa_v_nedelju/1-1-0-23

7) https://resh.edu.ru/subject/29/9/

8) https://interneturok.ru (9 knacc)

9) https://skysmart.ru/articles/chemistry/

10) https://www.alto-lab.ru

11) IToptan Beepoccuiickoil onmuMnuaabl KOJbHUKOB. http://rusolymp.ru/

12) Pycckuit obpazoBarenbHblii mopTai. http://www.gov.ed.ru

13) ®denepanbHbIil poccuiickuii 00111e00pa3oBaTeIbHbINA OPTa.
http://www.school.edu.ru

14) ®enepanbhbiii moptan «Poccuiickoe oopazoBanuey. http:// www.edu.ru

15) lopran xkomnanuu «Kupwmin u Medoauit». http://www.km.ru

16) ObpazoBaTenbHbIl TOpTaN «Yuebay. http://www.uroki.ru

17) Kypnan «Kypwsep odpazoBanus». http://www.courier.com.ru

18) XKypnan «BectHuk odpazoBanus». http:// www.vestnik.edu.ru

19) Uznatensckuii nom «IIpodxuuray. http://www.profkniga.ru

20) Uznarensckmii oM «1 ceHTsIOps». http://www.1september.ru



21) ®ectuBans negaroruueckuil uaen « OTKpBITHIN YPOK» (M31ATEIbCKUM 10M
«1 cents0psi»). http://festival.1september.ru

22) https://elementy.ru/catalog?type=39

23) Untepuet nopran [polllkosy.pyhttp://www.proshkolu.ru/

24) http://www.mon.gov.ru MUHHCTEPCTBO 00pa30BaHUs U HAYKH.

25) Caiit CIIAM I'MA: PEIILY BIIP, OI'D, EI'D, I'BD u IIT.

https://sdamgia.ru
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