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CocraBnena B cooTBeTcTBUU ¢ DenepanbHOil pabodeil MporpaMMoOil OCHOBHOTO

oOmrero oOpazoBanusi Mo XMMHHU _ (0a30BBIi YPOBEHD)
(HamMeHOBaHWE TIPEIMETA)

Ha OCHOBE KOHCTPYKTOpa pabo4yux Mmporpamm
Y4eOHUKU:
O.C. T'abpuensn, U.I'. Octpoymos, C.A. Cnankos
Xumus 8 (6a30BbIil ypoBeHb) Mocksa IIpocsemenue 20251
O.C. I'abpuensn, N.I'. Octpoymos, C.A. Cnaakos
Xumus 9 (6a30Bbiit ypoBeHb) Mocksa [Ipocsemnienue 2024r



PaCCMOTpCHa Ha 3aCCIJaHUU MO V‘IHTGJ’IGﬁ 6I/IOJIOI‘I/IH, I‘GOFDad)I/II/I, XUMHUHN
(Ha3BaHHE METOIUYCCKOr0 O0BETNHCHHS)

[Ipotokon Nel ot «28» aBrycra 2025r.

PykoBoautens MO Muuypuna A.H.
(moamnuce) ((410))

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTaBICHHbIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeaepaibHOM padoyeil mporpamMmbl
BOCIIUTAHUS U C YUETOM KOHIIECTIIUU MPENOJaBaHUs y4€OHOT0 npeaMeTa « XUMUsDH)
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoit denepanuu.

[Iporpamma 1o XxuMuu Na€T MPEJCTaBICHUE O MLENsAX, OOIeH cTpaTeruu
OoOy4eHMs, BOCIHMTAHHMS M PA3BUTHUA OOYYAIOIIUXCS CPEACTBAMHU Yy4eOHOTO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE MIPEIMETHOE coJiep KaHHe,
IpeIyCMaTpUBAET pACIpEAeICHHEe €ro Mo KilaccaM U CTPYKTYPUPOBAHHE IIO
pazzmenaM MW TeMaM MpPOrpaMMbl O XHMHUH, OIpPEETseT KOJWYECTBEHHBbIE U
KaueCTBEHHbIEC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YYE€TOM MEKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM  y4eOHOro Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaroluxcs, OMNpeaAesisieT BO3MOXKHOCTU MpeaMera st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTENbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOINETO 0Opa30BaHMS, a TaKKe TPEOOBaHUN K
pe3yabTataM o0y4YeHUs] XUMUU Ha YPOBHE 1ieJIeld N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOyYaromerocs IO OCBOECHHIO
y4e0HOT0 Co/IepKaHUsl.

3HaHWE XWMHH CIY>)KUT OCHOBOM Juisi (OPMHUPOBAHUS MHUPOBO33PCHUS
oOy4Jaromierocsi, ero MpeACTaBICHU O MaTepuaJIbHOM EIMHCTBE MHUpPA, BAKHYIO
poib urparot GopMUpPYyEMbIE XUMHEW MPEACTaBICHUS O B3aWMOIPEBPAIICHUIX
SHEPrUM U 00 DSBOJIIOIMHU BEHIECTB B IMPHUPOJE, O MYTAX PEIICHUS TJI00aTbHbIX
npo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, DSHEPTETHUECKOM,
MUIIEBOM M KOJIOTUYECKON O€30MacCHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPbI JIMYHOCTH, €€ 00111el U PYHKIIMOHAIbHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ, B (DOPMUpOBAHWE MBIIUICHUS U TBOPYECKHX CIOCOOHOCTEH
OOydJarommMxcsi, HABBIKOB WX CAMOCTOSITENHHOW  Y4EOHOUW  JIESITEIIBHOCTH,



OKCIIEPUMEHTATILHBIX M HCCICJOBATEIbCKAX YMEHUW, HEOOXOIWMBIX KakKk B
MOBCEIHEBHOM JKMU3HHU, TaK U B IPOGECCHOHATBHON ACSITENbHOCTH;

3HaKOMUT CO CHeUu(PUKOi HAYYHOTO MBINUICHUS, 3aKJIaIbIBa€T OCHOBBI
LEJIOCTHOTO B3IJIs1a HA €QUHCTBO MPUPOABI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YyYaIOlUXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K ECTECTBEHHO-
HAay4YHBIM 3HAHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTHYECKOE
oOpa3oBaHHe 00yUYarOITUXCSI.

JlanHble HampaBlieHHS B OOYYEHMM XMMUM OOECIEUMBAIOTCA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMeTa, KOTOpPbIM  ABISETCS  NeJaroruyecku
aJanTUPOBAHHBIM OTpa)K€HUEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero oopa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHUN XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTHEJIbHBIX 3HAYUMBIX TOHSITHN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(PopMHUpOBaHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJBIBACTCS U3 CUCTEMBI
MOHATUN O XUMHYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUN O XUMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MTOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YUYE€HUsI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /. . MeHaeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3U;

— TpelncTaBleHUH 00 AIEKTPOJUTHUYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (PAKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOIO
YpPOBHSI K JPYyroMy, BBITIONHSA (PYHKIUM OOBSCHEHUS U IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOTO0 MPUMEHEHHUS W TOJYYCHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue TmporpaMMbl [0 XUMHUU  CIIOCOOCTBYeT  (hOPMHPOBAHUIO
IIPEJCTABJICHNUS O XUMHAYECKON COCTABIISAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM NPHUPOAbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM MO3HAHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX mpeaMeToB: «OKpYXKalomuid MUpy,
«buonorus. 5—7 knacce» u «Pusuka. 7 Kiiacey.



[Ipy wu3yuyeHUHM XUMHUH TOPOUCXOAUT (OPMUPOBAHHME 3HAHHI OCHOB
XUMHUYECKON HAYKH Kak 00JIACTU COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaga y4yeOHOro IpenMeTra COCTOMT B (POPMHPOBAHMM CHUCTEMBI XUMHUYECKHX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYIIHBIX OO0OOIIEHHII MHPOBO33PEHUYECKOr0 XapakTepa, sSA3blKa HAYKH, B
OpUOOLIEHUM K HAyYHbIM METOJAaM I[IO3HAHMS MPU HW3YYEHUU BEIIECTB U
XMMHUYECKUX peaklui, B ((OPMUPOBAHUM U PA3BUTUU MO3HABATEIIbHBIX YMEHUH U
UX TPUMEHEHUU B YYEOHO-TIO3HABATEIbHOM U y4eOHO-HUCCIEN0BATEIbCKON
NESATEIIbHOCTH, OCBOCHMM IIPaBUJ OE€30MAacHOrO OOpalleHHs C BELIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Ipn M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3OBaHMs BaKHOE
3Ha4YeHHUE NMPUOOPENN TAKUE 11U, KaK:

— (GOpMHUPOBAHHE HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIMMCS YCIOBHAM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHUCTEMaTHYECKOE MPHUOOIICHHE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMHH,

— o0ecredeHue yCa0oBUi, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIEATEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIIMOHATILHOM U  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHUW OOBSACHATH U OLICHUBATh SIBJICHUS
OKPYXAaIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJIyYCHHBIE NPU H3YYECHUU
XUMHH, TPUMEHATh UX MPU pEHIeHHH NpoOJieM B TOBCEIHEBHOM JXU3HU U
TPYAOBOM IEATEIBHOCTH;

— (¢dopmupoBaHHe y OOy4YalOIIMXCAd T'YMAHUCTHYECKUX OTHOILICHUM,
NOHUMAaHUSl LEHHOCTH XUMHUYECKUX 3HAHUM JJi1 BBIPAOOTKH 3KOJIOTUYECKU
1eJIecCO00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IIENIAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOJTHON CPEIBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CaMOBOCIMTAaHUID Ha OCHOBE YCBOEGHHMS OOIIEYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIsl U HANPaBICHHOCTH JAJbHEUIIETO
oOy4eHus.



OOmiee YMCIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH HAa YpPOBHE
OCHOBHOTO 00111eTO 00pa3oBanHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacoB (2
yaca B HEJIeI0), B 9 kiacce — 68 4acoB (2 yaca B HEJIEIIO).

B pamkax peanuzanuu npodeccronansHoro munumyma ypok Nel, 57 B 8 kiacce,

Ne63, 65 B 9 ki1acce, UMEIOT POHOPUEHTAITMOHHYIO HAMIPABIEHHOCTb.



COAEPXKXAHUE OBYUEHUA

8 KUIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMUUM B )KU3HHU YEJTOBEKA. XMMHS B CUCTEME HAYK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zesieHust cMeceil.

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

Xumuueckas ¢opmyna. BaJeHTHOCTP aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENIbHAs aTOMHas Macca.
OTHOcCHTENBHAS MOJIEKYJIsIpHAs Macca. MaccoBast ol XMMUYECKOTO AJIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX e€AWHMI] BemiecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COEUHEHUH.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMHUYECKAsl pEaKUs U €€ MPU3HAKU.
3aKOH COXpAaHEHMs] MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMUYECKUX PEeaKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYIOM, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUYEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHWUYECKHX BEIIECTB, HAOMIOJACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUITIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHUE CBEYM, MPOKAJTMBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla ¢ KUCIOTON) SIBJICHHM, HAOMIOACHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUsS XMMHUYECKHX peakluil (pasiokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCH]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4EHHE CIOCOOOB pa3/esieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHWE  pe3yJbTaTOB  MPOBEACHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHME MOJIEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopox — aneMeHT U mpocroe
BelecTBo. Haxoknenue kucimopoia B Tpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakuuu TopeHusi). Oxcunabl. [lpumenenue xkuciopoga. CrnocoObl



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

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

Bonopon — nsnemMeHT um mpocrtoe BemecTBO. HaxoxaeHue Bogopona B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

duznyeckue CBOMCTBa BOnbl. Boma kak pactBoputelib. PacTBOpEI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpoB B IpUpoZi€ U B KU3HU 4YesioBeKa. KpyroBopot Boabl B MPUPOJIE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcujoB. Dusnueckue M XUMHUUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcHoBanus. Knaccudukanuss ocCHOBaHMM: MIENOYM W HEPACTBOPUMBIC
ocHoBaHusA. HoMeHknatypa ocHoBaHnid. PU3MYECKHE W XHMHUYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

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

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

['eHeTnueckas CBSI3b MEXKY KJIacCaMU HEOPTaHUYECKUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE ONPEIECTICHHUE COICPKaHUs KUCIOpOoAa B BO3AYyXe€, MOJyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpeKpalieHus TOpeHus (moXkapa), O3HaKOMJIEHHe C oOpa3llaMH OKCHIIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpo/a (TOpeHHe), B3auMOeHCcTBHE Bojgopoaa ¢ okcuaoM meau (1)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEW PACTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aWUMOJCHUCTBUE BOABI C METAIIAMHU
(HaTpyeM ©  KaibllueM) (BO3MOXHO HCIIOJb30BAaHUE BUJIEOMATEPHATIOB),



WCCJICIOBAaHUE OO0pPa3IOB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
uzydeHue B3aumozeiictBus okcuga menud (IlI) ¢ pacTBopoM cepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peaklWil HEUTpalu3aluH, IOJYyYEHHE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANbHBIX 33/lad Mo TeMme «BakHeillne KiIacchl HEOPraHUYECKUX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKAS CBS3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIoreHbl, HHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIe 00pa3yloT aM(pPOTepHbIE OKCUIBI
U TUAPOKCHUJIBI.

[lepnonmueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkonepuonHas ©  JIuHHONEepuoAHas  (OpPMbI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u Tpynmbl. OHU3NYECKUI CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB NEPUOAA U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oromnel. DnexkTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nosoxeHuro B [lepuoanueckoit cucreme 1. . Mennaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJTHYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IrpyIaM U epuoaam.

3nauenue [leproanueckoro 3akoHa u [leproanveckoil CuCTEMbl XUMHYECKHUX
JJIEMEHTOB I pa3BuUTUA Hayku W mnpaktuku. [[. WM. MenneneeB — y4yéHbli U
IpaKIaHUH.

Xumudeckas CcBsa3b. KoBajieHTHast (TOJisipHass W HEMOJISIPHAs)  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchl oOkuceHUs U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiuu pa3aoKeHus, COCAUHEHNUS ).

Mescnpeomemmnuie ceasu



Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUHM B 8 KJacce
OCYILECTBIISIETCS YE€pPe3 HCIOJb30BaHUE KaK OOIIHUX EeCTeCTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JUIsl OT/ICJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUIN 3apsll, BEIIECTBO, TENO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buonorus: dporocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaNbl, TOPHBIE TMOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnonmueckuit 3akoH. [leproanyeckas cucreMa XMMUYECKHUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHCHUM B COOTBETCTBUU C TIOJOKEHHEM 3JIEMEHTOB B llepuoanueckon
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHJIbI XMMHUYECKOW CBSI3U. THIBI KPUCTAIIUYECKUX
PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIIA KPUCTAJUIMUECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MMPU3HAKAM (TI0 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TeIroBomMy 3ddekrty, Mo
W3MEHEHUIO CTENEHeW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajn3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMH, TEPMOXUMHUYECCKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTe 0 XuMHUYECKOM paBHOBeCUU. DaAKTOPHI,
BIIMSAIONIME HA CKOPOCTh XHMHUYECKOW PEAKIMU U TMOJOXKEHUE XUMHUYECKOTO
paBHOBECHSI.

OKHCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMKM,  AJICKTPOHHBIN  OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHON  pEaKLUU. CocraBiieHue YpaBHEHHI



OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMi C  HKCIOJb30BAHUEM  METOJia
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHbl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHU4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U CIIa0bIe 3JIEKTPOJIUTHI.

Peakuun noHHOTO OOMEHa. Y CIIOBUS MPOTEKAHUS PEaKIMiA HOHHOTO OOMEHa,
MOJHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHUs peakiuil. CBOMCTBAa KHCIOT,
OCHOBAaHMM W COJIGM B CBETE TMPEJACTABICHUNH 00 DIICKTPOJIUTHUCCKOMN
nuccounanuu. KauectBeHHble peakiii Ha HOHBL. [IOHSATHE O THApOIN3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEIISIMA KPUCTALNIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, MCCIECIOBAHUE DJICKTPOIPOBOJTHOCTU
pacTBOPOB BEHIECTB, IMpOLEcCa JUCCOIMAIMU KHCIOT, IIEJIOYEed U COJieH
(BO3BMOKHO  HCIOJIb30BAHME BHUACO MAaTE€pUANIOB), MPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajika, BBIJIEJICHUE Ta3a, oOOpa3oBaHUE BOJbI), OIBITOB,
WUIIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropenue, peakiuu pa3fioKEHUs, COSTUHEHMs), pacliO3HABAaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapaktepuctuka TranoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHHE, nmpumeHeHue. [lelicTBue
XJIOpa W XJOPOBOAOPOAA HA OPraHW3M 4YeJoBeKa. BakHeWIme XJIOpUIbl U UX
HaXOXJICHUE B IPUPOJIE.

O6mast xapaktepuctuka 3nemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTereHu okucieHus. CTpoeHue M (pu3MyecKue CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYECKUe CBOMCTBA. OKCUABI Cepbl KaK MPEACTABUTENIM KUCIOTHBIX OKCHJIOB.
CepHas kuciora, (QHU3HUECKHEe W XHMHYECKHE CBOMCTBAa (0OIME Kak
MPEACTaBUTENS Kjacca KHCIOT W crhenupuieckne). XUMHUYECKHE pPEaKIlnu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOCO0a TMOMYYeHUSI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha



cyiabdaT-uoH. HaxoxaeHue cepbl u €€ COCOUHEHHH B MpHpPOAE. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbel. OCOOEHHOCTH CTPOEHUs
aTOMOB, XapaKTEpHbIE CTEMEHU OKHUCIECHUS. A30T, paclpOCTpPaHEHHUE B MPUPOJIE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
dusznyecKkue u XMMHUUECKHUE CBOMCTBA, OMy4yeHHe U nmpuMenenue. Conu aMMOHMS,
ux pU3NUEeCcKUe U XMMUYECKHE CBOMCTBaA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaJIbHBIX
yno0peHuil. XuMUYEeCKOe 3arps3HEHUE OKPYKAIOIIEH Cpelibl COEAMHEHUSIMU a30Ta
(KUCIIOTHBIE JIOXKIM, 3arpsi3HEHUE BO3/AyXa, MHOYBbI U BOJMOEMOB). dDocdop,
ayoTpornHele Moaupukauuu ¢docdopa, u3NUECKUEe U XUMUYECKUE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KaUECTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mas xapakrtepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XAapPaKTEpHbIE  CTEIIEHW  OKHUCJIECHMUS.  YIVIEpOA,  AJUIOTPOIIHBIE
Moau(pUKalMM, PACIpOCTpaHEHHE B MNpUPOAE, (U3MUECKHE U XUMHUYECKHUE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
¢u3nueckue M XUMUYECKHE CBOICTBA, JEHCTBUE HAa JKUBbIE OpPraHU3MBI,
NOJlyYeHUE U MPUMEHEHHE. DKOJIOTMYecKrue MpoOJeMbl, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao6anbHOrO TOTEIVICHUS KIMMaTa, MapHUKOBBIM
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
noJiyueHue U mnpuMeHeHwe. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHayabHbIe MOHATHS 00 OPraHMYECKUX BEUIECTBAX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, dTUJIEH, alleTUIIeH, TaHOJI, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
NPOAYKThl UX mepepadoTku (OE€H3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTe 0 OMOJIOTHYECKH BA)KHBIX BEIIECTBAX: XKHUpax, OelKax, yriiepogax — U ux
poJiM B JKH3HM YEJIOBEKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHU.

KpemHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE H
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoge. OOmue mnpenctaBieHus 00
okcunie kpemuust (IV) u kpemuueBoi kuciore. CHIMKAThI, UX UCIIOIb30BAaHUE B
ObITYy, B IIPOMBILUICHHOCTU. BakHeWIlMe CTpOUTENbHbIE MaTepHaIbl: KepaMUKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOUTEIBHBIX MATEPHAIIOB B MIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHUE MPU3HAKOB
UX TPOTEKAHMsS, OMBITHI, OTpa)Xkaromme (PU3NUEeCKHe M XUMHYECKHE CBONCTBA
TaJOr€HOB M WX COEJMHEHHH (BO3MOXKHO HCIIOIb30BAaHUE BHUAECOMATEPUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAITIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Y4YEHHUE XUMHYECKHUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PeaklMK Ha Cyab(dar-
MOH U HaOJIoJeHHE MpHU3HaKa €€ MpPOTEKaHMs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoiicTBaMM a3oTa, (ochopa M UX coeIMHEHUN (BO3MOXKHO HCIOJb30BAHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacro3HaBaHWE€ M M3YYEHHE CBOICTB aMMHaKa, IPOBEJCHHE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydyeHHe NMPU3HAKOB
UX MPOTEKAHUS, B3aUMOACHCTBUE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIBIO
(BO3MOXHO WCIIOJIB30BAaHNE BHJIEOMATEPHUAIIOB), U3y4eHHUE Moelen
KPUCTAUIMYECKUX peIIETOK aiMasza, rpaduta, QyiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
yCTPOMCTBOM MPOTHBOra3a, MOJIy4eHHe, COOMpaHHe, paclio3HaBaHUE U W3Y4YCHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CUJIMKAT-MOHBl W HW3YYE€HHE MPU3HAKOB UX NPOTEKAHUS, O3HAKOMIICHHE C
NPOAYKUMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHelnme HeMeTaJuIbl U UX COEINHEHU.

MeTaJiibl 1 MIX COeIMHEHU S

OO01mmast xapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnosiokeHus B llepuomuueckod cucreme xumuyeckux odiaemeHtos . U
MenneneeBa u cTpoeHus: aToMoB. CTpOeHHE MeETaUIOB. MeTtayundeckasi CBsi3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAX
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
criocoObl mosydeHus MetayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
CcrocoObl 3auMThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, AIOPATIOMUHUMN,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxeHue B llepuoanyeckon cucreme XMMHUYECKHX
anemenToB /. M. MenzaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKICHHE B IPUPOIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpuMepe HaTtpus U Kanus). OKcuipl u



TUIPOKCUABl HaTpus MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB MU MX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B NpUpoae. PU3NUECKUE U XMMUUYECKUE CBOMCTBA MarHus
U Kaiblus. BaxuHelmne coequHeHHs KalblUsl (OKCHUI, THUAPOKCHUI, COJIN).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHE CBOMCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THAPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THIPOKCUIBI U cosin kene3a (1) u xemnesa
(1), ux cocraB, CBOMCTBA U MOJyYEHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJB30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCA TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IMHKA, JKEJe3a
(1) u xene3a (1), meau (11), HabnrOIEHHE U OMKMCAHUE MPOIECCOB OKPAIINBAHUS
MJJaMEHH MWOHAMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB TMAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a71a4 1Mo TeMe «Baxknenime
METaJlJIbl U UX COCAMHCHUS.

XUMHA M OKPYKAIOLIAS cpeaa

Bemectsa u Marepuanbl B IIOBCEIHEBHOM XHU3HM YEJIOBEKA. be3ormacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuii B ObITy. [lepBas momoinb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIeHTpalus BemiecTB, nanee — [1/IK). Ponb xumMun B pemieHun 3K0JIOrHYECKUX
npooiem.

Xumuyeckuii IKCnepumenm:

n3ydeHue oOpasloB MaTepuaoB (CTEKJO, CIJIaBBI METAJIOB, MOJIMMEPHBIS
MaTepHuabl).

Mescnpeomemmnbnie ceasu



Peanuzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYeHHMM XUMHUHU B 9 Kiacce
OCYILECTBISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JIJISl OTACIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIM (DaKkT, TUIOTE3a, 3aKOH,
TEOpWsl, aHalM3, CHHTE3, KIacCCH(PUKAIMS, TEePUOANIHOCTh, HAOIIOICHUE,
OKCIEPUMEHT, MOJEIHPOBAHUE, H3MEPEHHUE, MOJEJb, SIBICHHUE, MAaPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

®duzrka: Marepusi, aToMm, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIU],
W30TOMBI, PAAMOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJHUKH,
MOJyTIPOBOJHUKU, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, paCTBOP, pPACTBOPUMOCTH, KpUCTAIINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYUHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi: ¢orocuHTes, npIxaHue, OMocdepa, IKOCUCTEMA, MHHEPAIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, rugpochepa, MHUHEpANbl, TOPHBIE MOPOJBI,
MI0JIE3HBIE UCKOIIAEMbI€, TOIIJIUBO, BOAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOEHUS IPOrpaMMbl OCHOBHOI'O  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3ALMHI 00YUYarOIIUXCS.

JIMYHOCTHBIE  pE3yJbTaTbl  OTPAXalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBaTbCS ~CHUCTEMOM TMO3UTHBHBIX ILIEHHOCTHBIX OPUEHTALUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOUIIEHUS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIECAWI0, NMOHWMAaHUS 3HAYEHUS XMMHUYECKOM HAyKH B JKA3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTU BIIAJETh JOCTOBEPHON HMH(popManuen o
MEPENOBbIX JOCTUXKEHUSIX W OTKPBITUSX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILIECTBA;

2) rPakKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUICKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
¥ B3aUMOIIOMOIIM B IMIpoLEcce OSTOW Y4YeOHOM JeATeNbHOCTH, T'OTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTYNKH CBOMX TOBAPHUILEH C ITO3HUIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUS MOCIEACTBUN MMOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHPOBO33PEHYECKHUE TPEICTABICHUS O BEIIECTBE M XMUMHYECKOW pPEaKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM WU COCTaBISIOLINE
OCHOBY JIJI1 TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHS NPUPOJIBI, B3aUMOCBS3SX YEJIIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA MOJyYEHHUE HOBBIX 3HAHUU MO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJFOMaeMbIX TPOIECCOB U SIBIICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATENbCKOW KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpeC K OOYYEHHUI0 U TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HMCCIEI0BATEIbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBbIM 00pa3 KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH  COONIOJICHUSI MpaBui O€30MacCHOCTH TpU  OOpalleHuu ¢
XUMUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPaKTUYECKOMY U3YUYEHHIO ITpodeccuil U Tpyia pa3iIudHoro poja,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
VWHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHUS 00pa30oBaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalTUPOBATHCA B MPOGECCUOHANIBHOU CPEJIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K MpPHUpOJie KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370pPOBBIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, MOJIy9aeMble MPU MU3YYCHUH XUMUU, IS
pelIeHus 3a1a4, CBA3aHHBIX C OKPYKAIOILIEH MPUPOJIHONU CPEeou, ISl MOBBIICHUS
YPOBHSI  9KOJIOTMYECKOM  KYJIbTYpbl, OCO3HaHUS TJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCA UM B ITO3HABATEIIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANIPEIJMETHBIE PE3YJIBTATbHI

B cocraBe MeranpeaMETHBIX pPE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
NPUHLIKII, TUIIOTE3a, PakT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYToe.), KOTOpbIe
UCIIONB3YIOTCS. B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MpeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JIEATEIILHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUJIEHUS TPU OCBOCHUU
3HAHUMU: PACKPBIBATH CMBICT XUMHUYECKUX MOHSATHUH (BBIACISATH UX XapaKTEPHbIC
MIPU3HAKKA, yCTaHABJIMBATh B3aMMOCBS3b C JIPYTMMHU TOHSATHUSMH), UCIOJIb30BATh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX pEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIY OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKHUE pacCyXaeHus (MHIYKTUBHBIC, JCTYKTUBHBIC, 110 aHAJIOTHH),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUh — MPU PElIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh M XapaKTepU30BaTh CYIIIECTBEHHbBIC
MPU3HAKUA U3Yy4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBISBIIAT,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, a TaKkKe B KayeCTBE OCHOBBI MJi1 (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIBITa 110 TUTAHUPOBAHUIO, OPTaHU3AIMH M IPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwJaTh 3a XOJ0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3yibTar, GopMyIupoBaTh 000OIIEHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcel MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
o0nacTh MCHOJB30BaHUS HMHPOPMALMOHHO-KOMMYHUKAaTUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJIbTYpOH aKTHUBHOT'O MCIIOJIb30BAHMSI PA3JINUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AHANM3UPOBATh B Ipouecce YydyeOHOH u
UCCIIEJOBATENbCKON N1€ATEIbHOCTH UH(POPMALMIO O BIUSHUM MPOMBIIIJIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHMs 3a/aBaThb BONPOCH (B XOA€ Juanora M (WJIM) JOUCKYCCHM) IIO
CyllecTBYy  oOcCyXaaemMol  TeMbl, (OPMYIHPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JeJIaTh NPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
71a00paTOpHOI pabOTHI MO MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOEKTA);

yMEHUSI Y4YE€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM W MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSITENIbHO ONPENENATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYUIIECTBJISITh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEWCTBUM NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCIOJIb30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33/IaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pe3yabTaTOB IO OCBOCHHUIO 0053aTE€IHHOTO
COJEpKaHusl, YCTAaHOBJIEHHOTO MHaHHOW ¢eaepanbHON paboueil mporpamMmon,
BBIJIEJISIIOT: OCBOEHHBbIE OOYYalOIIMMMCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



NEUCTBUN, crnenupuiecKkue JUisi TpeAMEeTHOW obmacth «XUMHS», BUIBI
JNEATEIbHOCTH IO  IOJYYEHUIO HOBOTO 3HAHWA, €ro HMHTEpIpeTalu,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUYCOHBIX U HOBBIX CUTYaIIHSIX.

K xonIiy oOydenus B 8 kiiacce npeMEeTHbIE PE3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUI:

e pAaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX IOHSATUN: aTOM, MOJIEKYJa,
XUMHAYECKUN JJIEMEHT, MPOCTOE BEHIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHHS, XMMHUYECKasl peakius, KiacCU(UKaIUs peaKuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUSA, PEAKIUU 3aMENICHUs, peaKuuu
oOMeHa, K30~ U SHAOTEPMHUUYECKUE PEAKIUH, TEIIOBONH 3PPEKT peaKiuH,
AIpO aToOMa, AJIEKTPOHHBIM CIOM aroma, aToMHas OpOUTallb, PaIUYC
aToMa, XMMHUYECKasl CBs3b, MOJISIPHAS. U HEMOJISIpHAsl KOBAJEHTHAs CBS3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOP, MAccoBas JIOJIsl BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHITUH H
MPUMEHSITH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCINOJb30BAaTh XHWMHUYECKYIO CHUMBOJMKY JMJIg COCTaBJICHHS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COEOUHEHUH TIO0
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COCANHEHUSIX;

e packpbiBaTb cMbIciH [lepuomnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOJANYECKON 3aBHCHUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX MosioxkeHus B lleproguueckoil cucreme,
3aKOHOB COXpPAHEHHs MAacCChl BEIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pa3jinyaTh TMOHSTHS «TrJaBHas
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OoJbIlINe TEPUOAbl, COOTHOCHUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmume «llepuoamueckass cucrema xumudeckmx osaementoB I .
MenzaeneeBay C YUCIOBBIMH XapaKTEPUCTUKAMH CTPOEHHS aTOMOB



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

KJIacCU(PUIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, TIOJITBEPXKAAs OMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

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

MPUMEHSATh OCHOBHBIC OIEPAIlMH MBICITUTEIBHON NEATCILHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IlEeHHUEe, CHCTEMaTHU3alluio, Kiaccu(uKaluio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

ClIe0OBaTh  NpaBWJIaM  TOJIb30BAaHUA  XHUMHYECKOM  TMOCYI0M U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOIYYCHUI0O U COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCJIOPOJA), MNPUTOTOBJICHUIO
pacTBOPOB C ONPEAECITEHHOM MAacCOBOW JIOJIEM PAaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATh W MPOBOAWTH  XMUMHYECKHE  DKCICPUMEHTHI  TIO
pacro3HaBaHHWIO PACTBOPOB MIEIOYCH U KHUCIOT C MIOMOIIBI0 HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xoHiy 00yueHus B 9 kjiacce npeaMeTHbIe pe3yJibTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

pPacCKpbIBaThb CMBICH OCHOBHBIX XUMHYECKUX IOHATHH: XUMHUYECKUU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTHOH, aHHOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKasl PeaKlMsi, XUMUYeCKasi CBS3b, TEIIOBOU ekt
peakiuuu, MOJb, MOJSIpHBIM  00BEM,  pPAacTBOp,  AJIEKTPOJIHTHI,
HEDJIEKTPOJIUTHI, AIEKTPOJIMTUYECKAST IUCCOLMALMS, PEAKUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE paBHOBecHe, OOpaTUMble U



HEOOpaTUMBIE PEaKIMHM, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHUCJIUTEIb,  BOCCTAHOBUTEIb,  OKHCIEHWE H  BOCCTAaHOBJICHHE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTajuInyecKas), KpHUCTaJUIM4ecKass pemérka, KOppo3us METalJIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peaKkUuu, MPEAeIbHO JOMyCTUMAas
xoHuenTpanus [1/IK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSTh 3TU NOHATHA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJII COCTaBlIeHUS (GopMyd
BEILIECTB U YPABHEHNUI XMMHUYECKUX PEAKIIMIL;

OMPENIENATh BaJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OTNpeIeIEHHOMY KJIACCY COEIWHEHUU 1o ¢opmyrnam, BHUJI XUMHYECKOU
CBs3M (KOBaJCHTHAs, WMOHHAsg, METAJUIMUECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMbica Ilepuommueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €r0 IOHMMaHUE: OIUCHIBaTh U XapaKTepHU30BaAThH
Tabnuunyo Gopmy Ilepuogmdeckoid CUCTEMBbI XUMHUYECKUX AIIEMEHTOB:
pa3iuyath TMOHSITHS «rjaBHas mnoiarpynna (A-Tpynma)» u «moOouyHast
noarpynmna (b-rpynma)», manbie u OoNbIIME TMEPUOABI, COOTHOCHUTH
0003HaYCHUS, KOTOpPhIE MMEIOTCA B IEPUOJUYECKOM Tabiuie, ¢
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX 10 DJICKTPOHHBIM  CJIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COEIUHECHHI B
npejenax MajblX NEPUOIOB M TIaBHBIX MOATPYHI C YUYETOM CTPOEHUS HX
aTOMOB;

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHThI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEUUPUUYECKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

COCTaBIIAITh YPABHEHUSI DJEKTPOJIUTUYECKOW HUCCOLMAIMU  KHUCJIOT,
1IEJIOYEN U COJIEH, TIOJIHBIE U COKPALIEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMEHa, ypaBHEHHUS PEaKIWi, TMOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIIbHO-BOCCTAHOBUTEIBHBIX —PEAKITUI
MIOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca dTUX PEaKITHii;
IIPOTHO3UPOBATh CBONCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

BBIUUCTIATh OTHOCHUTENBHYIO MOJIEKYJISAPHYI0O H  MOJSIPHYIO MAaccChl
BEIICCTB, MAaCCOBYIO JIOJIFO XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

coON0aTh  MpaBuUja  MOJb30BAHUA  XMMHYECKOW  MOCYAOH H
7abopaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpaimieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMHU [0 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYEHUI0O W COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

MPOBOJUTh  PEAKIHWH, TOATBEPKIAMOININE  KAYSCTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMMYTEM XJIOPUII-, OPOMU/I-,
uonua-, kapoonar-, ¢docdar-, cuiamkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

MPUMEHSTH OCHOBHBIC OIEPAIlMU MBICTUTEIBHON JEATEeIbHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEMaTHU3aIluI0, BBISBICHUC
MPUYUHHO-CJICJICTBEHHBIX CBS3€d — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKAX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOJbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edso0.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.eds00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

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

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL. Lep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSAMHECHUS
Hroro 1o pasneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pa3zpnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [JOK
' m p https://m.edsoo0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUCHUE 1 bubmorexa HOK
Yp i https://m.edso0.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa LHOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [TOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso00.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubamorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpaHue KHCIOpoaa Bubmmorexa LOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCITIOTaX U COJISIX brbmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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https://m.edsoo.ru/ff0d4f42

ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklilieHHBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyueHne u XUMHYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI
= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIEMEHTOB l(?IOHﬂTI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PeszepBHbIil ypok. O60011ICHIE 1
58 CI/ICTI;MaTmZp us 3HaHI/II>'IHl / bubmmorexa LOK
. . https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 no teme
59 «CtpoeHue aroma. XUMUYECKAs CBSA3b bubmmorexa [OK
P y ' https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnunorexa [JOK
60
XUMHYECKHX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
1 n
6 OFHA XUMHHCCKaT CBAD https://m.edsoo.ru/00adac34
62 KoBaneHnTHas nosnsipHasi XUMHYECKas bubnuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
63 KoBaneHTHas HenosspHas XuMU4ecKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTCHUS bubnmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edso0.ru/00adb076
bubmuoreka [JOK
1
66 OKHCIIMTEIIM U BOCCTAHOBUTEIIH https://m.edsoo.ru/00adb076
PesepBHelil ypok. O000IICHHE 1
P P \I,u bubnmoreka [JOK
67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
https://m.edsoo.ru/00ad9ch2
«CtpoeHre aToMa. XUMUYIECKas CBS3bY
68 PezepBHblit ypok. O600meHne u 1 bubnuoreka [IOK
cucTeMaTH3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

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

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaKkLyii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edso0o.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa LHOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONISTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmoreia LOK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAobp ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3sHEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKUE bubmmorexa [JOK

P ? Ae https://m.edsoo.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LIOK
P https://m.eds00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJLIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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OO61me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa HOK
P PeARHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJEPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LIOK
PP https://m.edsoo.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 BakHeiiime coeuHeHNs KalbIUs bubmorexa [JOK
. H https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COEZMHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edsoo0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

cUCTeEMAaTHU3alus 3HAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

IMPOBEPSIEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMMBbI

8 KVIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YJIbTAaThbl 0CBOCHUN OCHOBHOM
06pa30BaTeJ’[bH0ﬁ nporpaMmMmbl OCHOBHOI'O oﬁmero 06pa30BaHHﬂ

1 [To Teme: «IlepBOoHaYanbHBIE XUMHUYECKUE TIOHSITHUSD)

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX TOHATHM: aToM,
MOJIEKYJ1a, XUMHUYECKHUI OJIIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsT aTOMHAasi M MOJIEKYJSIpHAs Macca, KOJIUYECTBO
11 BELIECTBAa, MOJb, MOJISIpHash Macca, MaccoBas J0JI1 XHUMHUYECKOTrO
' JJIEMEHTa B COEIMHEHUHU, MOJISIPHBIM O00BEM, XMMHUECKas peaKIvs,
KIaccuPuKams  peakiui:  peakluu  COCOUHEHHUs,  PEeaKIUH
pa3noKeHUs, peakluu 3aMelIeHHs, peaKkIuu OoOMeHa, 0JK30- U

SHJOTEPMUUYECKHE PEaKIMHU, TEIUIOBOM 3(P(dEeKT peakiuu, pacTBop,

MaccCoBas J0JIA BEUICCTBA (HpOLIeHTHaSI I(OHI_IGHTpaI_[I/IH) B paCTBOpPC

12 HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATUN U

IMIPUMCEHATE OTU MMOHATHA ITPU OITMCAHUHN BCUICCTB U UX HpeBpameHHﬁ

13 WCIIOIh30BaTh XMMHYECKYI0 CHMBOJIMKY I COCTaBJICHHsS (opmyl
BEILIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN

14 pacKpbIBaTh  CMBICI  3aKOHOB  COXpPAHEHUs MAacChl  BEIECTB,




IIOCTOAHCTBA COCTaBa, AaTOMHO-MOJICKYJIAPHOro Y4YC€HHsA, 3aKOHa

ABoraapo
15 ONpeNeNIATh  BAJICHTHOCTh AaTOMOB  JJIEMEHTOB B  OWHApHBIX
' COEIMHEHUSIX
16 KJIaccu(uUUpoBaTh XMUMHUYECKHE peakuuu (10 YUCIy U COCTaBy
' YUYaCTBYIOILINX B PEaKIUH BELIECTB, 110 TEIJI0BOMY 3 deKry)
17 BBIUUCIIATE OTHOCUTENBHYIO MOJIEKYSIPHYIO W MOJSIPHYIO MAaccChl
' BEIIECTB
18 BBIUUCIIATh MAacCOBYIO JOJII0 XMMHUYECKOro 3JeMeHTa Mo (opmyie
' COeIMHEHUS,
1.9 BBIUUCIIATH MACCOBYIO J0JIIO BEILIECTBA B PaCTBOPE
IPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl IIO3HAHUS — HAOJI0JICHHE,
1.10 U3MEpEHUe,  MOJCIUPOBAHME,  OSKCIEPUMEHT  (pealibHbIll U
MBICJICHHBIN )
2 ITo Teme: «BaxxkHelune npeacTaBUTETN HEOPIraHUYECKHUX BEILIECTB)
21 pacKpbIBaTh CMBICT OCHOBHBIX XHMMHUYECKHMX TOHSTHH: OKCHJ,
' KHCJIOTA, OCHOBAHUE, COMIb
25 OTIPENIeNIATh TMPUHAIIEKHOCTh BEIIECTB K OINPENEIEHHOMY KIIaccy
' coeanHeHui o Gopmynam
2.3 KJ1accu(UIIUPOBATh HEOPraHMUECKUE BEIIECTBA
24 XapakTepu3oBaTh (OMUCHIBATH) OOLIME XHMMHUYECKHE CBOMCTBA

BCIICCTB PA3JIMYHBIX KJIACCOB, IMOATBEpKAAAd OMNUCAHUC NPUMCpPpaAMU




MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIIHI

2.5

IIPpOrHO3UpPOBATh CBOICTBa B€IIECCTB B 3aBUCHMOCTH OT HUX
KauCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU IHPOTCKAHHUA XHUMHUYCCKUX

MIPEBPALICHUH B PA3JIMYHBIX YCIOBUSIX

2.6

clleoBaTh MpaBWJIaM TOJb30BAaHUS XUMHUYECKOM TMOCyIOoll U
nabopaTopHBEIM O0OpYIOBaHMEM, a TAKXKE IMpaBWUIaM OOpaICHHS C
BEUIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMHU 110 BBIIOJIHEHUIO
JIaGOPaTOpHI)IX XUMHUYCCKUX OIBITOB IO IMOJYYCHHUIO H CO6I/IpaHI/IIO
ra3o00pa3HbIX BEIIECTB (BOIOpPOAA U KHCIOPOJ]a), MPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMHUECKHUE IKCIIEPUMEHTHI 10
pacro3HaBaHUIO pPACTBOPOB IIeJoOYed U KUCIOT C IIOMOIIbIO

HMHIMKATOPOB (JaKkMyc, (heHondranent, METUIOPAHXK U APYTHE)

2.7

IIpOBOAUTD paC‘-IéTI)I 10 YPaBHCHUIO XHUMHYECKOMN pcaKknumn

I[To Teme: «llepmogmueckunt 3akoH u Ilepuoguueckas cucrema
xumuyeckux snemeHtoB JI. M. MengeneeBa. CtpoeHue aToMOB.

Xumudeckas cBsa3b. OKHCIUTENLHO-BOCCTAHOBUTEIbHEIC pCaKkuum»

3.1

3.2

PACKpPBIBATE CMBICII OCHOBHBIX XHMHWUYCCKHX MMOHSATHUH: AApO aroma,
BHGKTpOHHHﬁ clioi aToMa, aTOMHasid Op6I/ITaJ'H:>, paauyc aroma,
XUMHYECKasd CBA3b, IMOJApHAasds W HEMOJISIpHad KOBAJCHTHasdA CBA3b,
QJICKTPOOTPUIATCIIBHOCTb, HWOHHAasA CBA3b, HWOH, KA4THWOH, aHWOH,

CTCIICHb OKHCJICHUA

KJ'IaCCI/I(i)I/IIII/IpOBaTI) XUMHUYECKHUEC DJICMECHTHI




OIMCHIBATh M XapaKTepHU30BaTh TaOMM4Hyr0 Gopmy [lepromgmueckoit

CUCTeMBl XHMMHYECKUX 3JEMCHTOB: pa3jiNyaTh MOHATHS «TJIAaBHAs
3.3

noarpynma (Arpymma)» u  «mobounas moarpynmna (brpymma)y,

«MaJIbIe» U «OOJIBIIINE) MEpUOabI

packpsiBaTh cMbica I[lepuoanueckoro 3akona J[.M. Menneneesa:
34 JEMOHCTPUPOBATh MOHUMAaHUE MEPUOINYECKON 3aBUCUMOCTH CBOWCTB

XMMHYECKHUX DJJIEMEHTOB OT WX noyiokeHuss B Ilepuoanueckoit

CHUCTEMC

COOTHOCUTh  00O3HAueHHs, KOTOpbleé HUMEITcd B  Tabiuie
«Ileppuoguyeckas  cucreMa  XUMHUYeCKuXx  dnemeHtoB  J[.U.
3.5 MeHieneeBa» € 4YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUS AaTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsi  s1pa, o0luee Yucio

QJICKTPOHOB U PpACHpPCACIICHUC UX 110 3JICKTPOHHLBIM CJ'IO?IM)

36 OIIPCACIIATH CTCIICHb OKHCJICHUA QJICMCHTOB B 6I/IHapHLIX

COCANHCHUAX

3.7 ONpeAeNATh BUJA XMMHMYECKOM CBA3M (KOBaJ€HTHas W HOHHas) B
HEOPraHUYECKUX COCAUHEHUAX

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble MpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
0011ero o0pa3oBaHus




[To Teme: «BemecTBO U XUMUYECKasi PEAKIU)

PaCKpbIBATE CMBIC]I OCHOBHBIX XUMHNYECKUX MMOHSATHM: PacTBOpP, SJICKTPOJMTEI, HEAJICKTPOJIIHNTEI, JICKTPOJIUTHYCCKAA

aucconunanys, pCakuvunu HMOHHOI'O O6M€Ha, KaTaJM3aTop, XUMHUYCCKOC PABHOBCCHC, 06paTI/IMBIe u HeO6paTI/IMBIe

1.1 peaKuuH, OKHUCIUTEIbHOBOCCTAHOBUTEIbHBIE  PEAKIUHU, OKHUCIUTEIb, BOCCTAHOBUTEIb, OKUCICHHE U
BOCCTAHOBJICHHE, aJUIOTPOIHUs, aM(OTEPHOCTh, XHMHYECKas CBs3b (KOBAJICHTHAs, WOHHAS, METAJUTMYECKas),
KpUCTAJUIMYECKasl pEIIETKA, CIIJIaBbl, CKOPOCTh XUMUYECKOWU peaKuu
19 WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHMYECKUX IOHSITUH WU NPUMEHATH ATH MOHATUS IPU ONHUCAHUU
' BEIIECTB U UX MPEBPALLICHUI

13 COCTaBJISITh YPABHEHHS AJICKTPOJUTUUYECKON TUCCOIMAIIMN KHUCIIOT, IIEJI0Ueld M COJIeH, MOJIHBIE U COKpalIEHHbIC
' ypaBHEHUS peakIuii HOHHOTO OOMeHa

14 pacKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUIl IMOCPEICTBOM COCTABJICHUS 3JEKTPOHHOTO
' 0anaHca 3TUX peaKIui
15 MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMUYECKOMN peakuu
2 ITo Temam: «HemeTasl 1 UX COSAUHEHUS» B «MeTallIbl U UX COSIUHCHUS
XapaKTepu30BaTh (OMUCHIBATH) OOIIME U crenu(uuecKkue XMMHUYECKHe CBOMCTBA MPOCTHIX U CIOKHBIX BEIIECTB,
2.1 MOATBEPK/Iasi OMHCAHUE MPUMEpPaMU MOJEKYISIPHBIX M HWOHHBIX YPAaBHEHHH COOTBETCTBYIOIIMX XHUMHYECKUX
peakuui
25 COCTABJISITh YPAaBHEHHMs pPEaKIUi, MOATBEPKAAIOUINX CYIIECTBOBAHWE T'€HETHMYECKON CBSI3M MEXK]Y BEIIECTBAMU
' Pa3IMYHBIX KJIACCOB

23 MMPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX
' MPEBPAIICHUI B Pa3JIMYHbBIX YCIOBUIX

2.4 CJIeIOBaTh MpaBWJIaM IOJb30BaHUS XUMHUUYECKOW TOCYIOW W JIabOpaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUIIaM




2.5

3.1

3.2

oOpaleHns ¢ BEIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMH I10 BBIOJIHEHUIO JTA0OPAaTOPHBIX XUMUYECKUX OIIBITOB
0 MOJTYYCHUIO U COOMPAHHIO Ta3000pa3HBIX BEUIECTB (aAMMHUAKa M YIIIEKHCIIOTO Ta3a)

MMpOBOAWUTL PCAKIUHU, IMOATBCPIKAAIOIINC Ka4eCTBEHHBIM COCTaB PAa3IMUHBIX BCIICCTB: PACIIO3HABATH OIIBITHBIM
nyTéM XJI0pu-, Opomu, noaun, kapoonar, ¢pocdar, CHIMKAT, Cyab(AT, THIPOKCHINOHBI, KATHOHBI aMMOHUS, HOHBI

M3Y4YEHHBIX METAIUIOB, IPUCYTCTBYIOLIUE B BOAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB
ITo Teme: «XuMus U OKpYyXKarolas cpeaa»
pacKpbIBaTh CMbICII OCHOBHBIX XuMHueckux nonatuil: [1/IK BemecTBa; koppo3ust MeTaaioB

MIPUMCHSITh OCHOBHBIC OICPAIMHM MBICTUTCILHOW ICATCILHOCTH — aHAM3 M CUHTE3, CpPaBHEHHE, O0OOIICHHE,
CUCTEMaTU3al1IO, BBISBICHUE IIPUUYMHHO-CIECACTBEHHBIX CBA3CH — Il U3YYEHUS CBOMCTB BEUIECTB U XUMUUYECKUX
peaKkiuii; eCTeCTBEHHOHAYYHbIE METOJbl TMO3HAHHUS — HAOJIOJCHHE, U3MEPEHHUE, MOJICTUPOBAHUE, IKCIIEPUMEHT

(peanbHBIN U MBICIICHHBIN)




IPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KIIACC
Kon IIpoBepsieMblii 2JIEMEHT COAePKAHUSA
1 [IepBoHa4yaIbHBIE XUMUYECKUE ITOHATHUS
11 [Ipeamer xumun. Ponp XuMuu B )KU3HU 4elloBeKa. XUMHUS B cUCTeME HayK. Tena u BemecTtBa. @U3M4ECKUE CBOWCTBA BELIECTB.
' ArperatHoe COCTOSIHUE BEILIECTB
1.2 [TonsTre o MmeToaax mo3HaHus B XuMuu. UncTeie BemecTBa U cMecu. CriocoObl pa3aeneHus cMmece
13 ATOMBI M MOJIEKYJIbl. XUMUYECKHE 3JIEMEHThl. CUMBOJIBI XUMUYECKUX 3J1eMEHTOB. IIpocThie U cloHbIE BelecTBa. ATOMHO-
' MOJIEKYJISIPHOE YYECHHE
14 Xumunyeckas Gpopmyia. BanreHTHOCTh aTOMOB XMMHUYECKUX AJIEMEHTOB. 3aKOH MOCTOSHCTBA cOCTaBa BemlecTB. OTHOCUTENbHAs
' aToMHas Macca. OTHOCUTENIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 0151 XUMUYECKOTO 2JIEMEHTA B COEIMHEHNN
L5 KomnuectBo BemecrBa. Monbs. MonsipHass Macca. B3auMOCBSI3b KOJIMYECTBA, MAaCChl M YUCJa CTPYKTYPHBIX €IMHUI] BEIIECTBA.
' Pacuérsl o popmynaM XUMUYECKHX COEAMHEHHUH
16 Du3nYecKUue U XUMUYECKHE SABICHUSA. XUMUYECKas PEAKIUsA U €€ PU3HAKU. 3aKOH COXPAaHEHUs MacChl BEUIECTB. XUMHUECKHE
' ypaBHeHus. Knaccudukaiys XuMHUYECKUX peaklunil (COeAMHEHUS], pa3JIokKEeHMs, 3aMEIleHUs, 0OMeHa)
XWMHYECKUH HKCIIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOM TIOCYAOW, C TpaBWIaMH pabOThl B J1a0OpaTopuu U NpuéMaMu
oOparmieHuss ¢ jJa0opaTOpHbIM OO0OpYJOBAaHMEM, H3YyUY€HHE W ONHCAaHUWE (PU3UUECKHUX CBOMCTB 0Opa3llOB HEOPraHUYECKUX
1.7 BEIECTB, HaOMoIeHne (pu3nueckux (TJIaBJICHUE BOCKA, TasHHE JIbJla, PACTHPAHHUE caxapa B CTYNKe, KUTIEHWE W KOHJICHCAIIHs

BOIILI) 1N XUMHYCCKHX (TOpeHI/IC CBCUH, IMPOKAIMNBAHUC MEIHOI ITPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KI/ICJ'IOTOI\/'I) HBHeHHﬁ,

HaOJlto/IeHne M OINMCAaHUE TNPU3HAKOB MPOTEKaHUs XMMUYECKUX peakiuil (pas3ioxkeHHe caxapa, B3aUMOJEHCTBHE CEpHOM




2.1

2.2

KHCJIOTHI ¢ XJIOpHIOM Oapus, paznoxkenue ruapokcuaa meau(ll) mpu nHarpeBanuu, B3auMOCHCTBHE Kelie3a ¢ PACTBOPOM COJIH
meau(ll), m3ydenune cmocoOoB pasnencHus cMmeced (C MOMONIbI0 MarHuTa, (PUIBTPOBAaHWE, BBHIIAPUBAHHE, AUCTUILIALINS,
xpomatorpadusi), mpoBeJeHHE OYHCTKH IOBAPEHHOM cCONM, HaOJIOJICHWE U OINMCAaHWE pPe3yJbTAaTOB MPOBEACHUS OIBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MACChl, CO3/IaHNE MO/IEICH MOJIEKYJI (IIapOCTEPKHEBDIX )

Baxwnerinme npeicraBuTeNn HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech ra3os. CocraB Bo3ayxa. Kucimopon — sneMeHT M mpocToe BemiecTBo. HaxokeHue KHUCIopoaa B MPUPOJE,
¢busnueckre U XuMuieckue cBoiictpa (peakuu ropenusi). Oxkcunbl. [Ipumenenue kuciaopona. CriocoObl MOTydeHUs: KUCIOpoaa

B J1abopaTopuu U NpoMbIIIeHHOCTH. KpyroBopot kucnopoaa B npupoje. O30H — auloTponHas MOAU(UKAIMS KUCIOPOAa

TernoBoit 3P PeKT XUMUUECKOH peaKkIiy, TEPMOXUMUIECKHE YPAaBHEHHS, SK30- U SHAOTEPMHUUECKUE peakuu. TOmIMBO: yromib

1 MCTaH. SanﬂSHeHI/Ie BO31yXa, YCUJICHUC ITapHHUKOBOI'O B(bQ)CKTa, pa3pyui€Hue 030HOBOI'O CJI0s

2.3

2.4

BO,I[OpO,I[ — OJICMCHT U IIPOCTOC BCIICCTBO. Haxoxnenue BOJOpOAa B IIpUPOACL, (1)I/I3I/I‘ICCKI/IC H XUMHYCCKUC CBOﬁCTBa, IIPUMCHCHUC,

crocoObI oy4yeHust. KucioTsl u conmu

ModnsipHblil 00BEM ra30B. Pacu€Thl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

dusnyeckue cBoiicTBa Boabl. Boxa kak pactBopurens. PactBopbl. HacsllieHHBIE U HEHACHIIIEHHBIE pacTBOPHI. PacTBOpUMOCTH
BElIECTB B BoJie. MaccoBas /101 BellecTBa B pacTBope. XMMHUECKHUe cBoWcTBa BOJbl. OcHOBaHUS. Posib pacTBOpOB B npupoje

M B XXU3HHU YCJIOBCKA. prrOBOpOT BOJBI B ITpUPOJC. 3anﬂ3HeHI/Ie MMPpUPOAHBIX BOU. OxpaHa " OYHUCTKA TPUPOAHBIX BOJ

2.6

Knaccudukanus Heopraunueckux coeaunenuil. Oxcuapl. Knaccudukanus okcuioB: coneoOpasyromye (0CHOBHbIE, KUCIOTHBIE,
amdorepHble) U HeconeoOpasyromue. HoMenknarypa okcnnoB. @u3nueckue U XMMUYECKHE CBOWCTBA OKcuaoB. [lomyueHue

OKCHUI0B

2.7

2.8

OcHoBaHus. KJIaCCI/I(bI/IKaLII/IH OCHOBaHMI: MIEIOUYH U HEPaCTBOPHUMBIC OCHOBAHMUA. HOMCHKJIaTypa OCHOBaHuil. PU3UYECKHE U

XUMHUYECKHE CBOKCTBA OCHOBaHMM. [lonyuenne ocHOBaHUI

Kucnorel. Knmaccudukammst kucinor. Homenknarypa kucinor. Ouzndeckue ¥ XUMUYECKHE CBOWCTBA KHUCIOT. Psin akTMBHOCTH




metaiuioB H.H. bekerosa. [Tonydyenue kucinor

2.9

Conu. Homenkiarypa coseil. duznueckue U XUMHUYECKHe CBOMCTBa coJield. [lomyuenue comnei

2.10

I'enernueckas cBA3b MCXKIY KilaCcCaMU HEOPTaHUYCCKUX COG,Z[I/IHCHI/Iﬁ

2.11

XUMUYECKUH HKCHEPUMEHT: KaueCTBEHHOE OINpEIeNIeHHE COJEp:KaHUsd KHUCIOpoAa B BO3AyXe, MOJy4YeHHe, coOupaHue,
pacro3HaBaHME€ W M3yYEHHE CBOMCTB KHUCIOPOAa, HAOIIOJEHUE B3aUMOICWCTBUS BEIECTB C KHCIOPOJOM U YCIOBHUS
BO3HUKHOBEHHUS U MPEKpalleHus ropeHus (1oxapa), O3HaKOMJIEHUE ¢ 00pa3liaMHu OKCHUIOB U OMMCaHHE UX CBOMCTB, MOJIyYEHUE,
coOupaHue, pacro3HaBaHHE W H3YYCHHE CBOWCTB BOAOpoaa (ropeHue), B3ammojeiicTBue Bojopoaa ¢ okcumom wmemu(ll)
(BOBMOXKHO HCHOJIb30BaHUE BHAEOMATEPUANIOB), HaONIOJEHHE OOpPa3IOB BEIIECTB KOJMYECTBOM 1 MOJb, HUCCIEIOBaHHE
O0COOCHHOCTEH PAaCTBOPEHHUS BEIISCTB C PA3IMYHON PACTBOPUMOCTHIO, TIPUTOTOBJICHHE PACTBOPOB C OMPEICIIEHHON MacCOBOM
J0JIell pacTBOPEHHOTO BEIIECTBA, B3aMMOJEWUCTBHUE BOJBI C METAaUIaMU (HATPUEM M KajiblFieM) (BO3MOXXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB), ONpEACICHUE PACTBOPOB KHUCIOT M MIEJIOYeH C IOMOMIIBI0 WHAMKATOPOB, HCCIENOBaHHE OOpas3IoB
HEOPraHMYECKUX BEIIECTB Pa3IUYHBIX KIACCOB, HAONIOJEHHE W3MEHEHUS OKPACKH WHIAMKATOPOB B PACTBOPAX KHUCIOT U
miesoyel, uydenue B3zaumojercTBus okcuaa menu(ll) ¢ pactBopoMm cepHOM KHMCIOTBI, KHCIOT C METaJlJIlaMH, DPEaKIui
HEWTpanu3aluy, MOJIy4YeHUEe HEPaCTBOPUMBIX OCHOBAHMII, BBITECHEHUE OJHOTO METala IPYTMM M3 pacTBOpa COJIM, PELICHUE

OKCIICPUMCHTAJIBHBIX 3ajJia4d 110 TEME «BaxHeHIe Ki1accel HCOPTaHNYCCKUX COGHHHGHHﬁ)}

[Tepuonnueckuii 3akon u [lepuonanueckas cucrema xumuieckux 3meMenToB .M. Menneneera. Ctpoenne aToMoB. XUMHUYECKast

cB13b. OKHCIUTEIbHO-BOCCTAaHOBUTEIBHBIC peaknuuu

3.1

3.2

HepBI)IC IIOIIBITKH KJ'IaCCI/I(l)I/IKaIII/H/I XHMHYSCKHX »JJeMeHTOB. lloHsATHE O rpymnmnax CXOJHBIX 3J3JICMCHTOB (HIGJ'IO‘IHI)IC u
IICJIIOYHO3CMCEIIbHBIC MCTAJUIbI, TaJIOI'CHBI, HWHCPTHBLIC 1"213131). 9J'ICMCHTLI, KOTOPELIC O6p83y10T aM(bOTepHLIe OKCHUJIbI H

TUIPOKCHIBI

[Tepuonnueckuii 3akoH. Ilepuomnueckas cucteMa xumudeckux osiemeHToB J[.M. MenneneeBa. KopoTkomepuomnas wu
mHHOTIepruoaHas (opmbl [lepuonnueckoit cucrembl xumudeckux dnemeHToB .M. MenneneeBa. [lepuoasl W Tpynmbl

DU3NYECKUI CMBICI OPSIAKOBOTO HOMEPA, HOMEPOB MEPUOJIA U TPYIIIbI AJIEMEHTA




Crpoenue aromoB. CocTtaB aToMHBIX sifep. M3orombl. DnekTpoHbl. CTpOCHHE AICKTPOHHBIX 000J0YEK aToOMOB mepBbIX 20

3.3 XUMHYECKUX 31eMeHTOB Ilepuonnueckon cucremsl .M. MenaeneeBa. XapakTepuCTHKAa XUMHYECKOTIO 3JEMEHTa MO €ro
nojoxxeHuto B [lepuoauueckoit cucreme [.1. Menzaeneena
3aKOHOMEPHOCTH H3MEHEHUs pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB, METANIMYECKUX W HEMETAUIMYECKUX CBOMCTB IO
3.4 rpynmnam u nepuojam. 3Hayenue llepuoauyeckoro 3akona u Ileproanyeckoit CUCTEMbI XUMUYECKUX JIEMEHTOB JJISI Pa3BUTH
Hayku ¥ nipaktuku. .M. MenzaeneeB — yu€HbI U rpaxJaHUH
35 Xumuyeckasi cBsizb. KoBaneHTHas (HOJsipHAass U HEMOJISIpHAsi) CBA3b. DJIEKTPOOTPHULATEIHHOCTh XMMHYECKUX 3JIEMEHTOB.
' HNonnas cBs3b
36 Crenenn okucneHus. OKUCIUTEIBHOBOCCTAHOBUTENbHBIE peakiuu. [Iporecchl okucaeHus U BOcCTaHOBICHUSI. OKUCIUTETN U
' BOCCTaHOBUTEIHN
XUMUYECKUH IKCIEPUMEHT: U3Y4YeHHE OOpa3lloB BEIECTB METAIJIOB M HEMETAJUIOB, B3aHMMOJCIHCTBHE TUIPOKCHIA IIMHKA C
3.7 pacTBOpaMHM KHUCIOT M IIEJIOYeH, MPOBEICHUE OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuu pa3ioKeHUs, COSTUHEHHS )
9 KIIACC
Kon IIpoBepsieMblii JJIEMEHT COAEPKAHUSA
1 BemectBo n xumunueckas peakuus. [lopropenue
[lepuonnueckuit 3akoH. Ilepumoanueckass cucrema xumudeckux osiemeHToB J[.M. MenneneeBa. CTpoeHHEe aTOMOB.
11 3aKOHOMEPHOCTH B M3MEHEHHH CBOWCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX MEPHOIOB, KaJIHs, KAIBIUSI U UX COCTMHCHHUH B
COOTBETCTBHUH C MOJIOKEHUEM 3JIEMEHTOB B [leprnoandeckoil cucremMe U CTpPOEHUEM UX aTOMOB
1.2 CrtpoeHnue BeliecTBa: BUJIbI XUMUYECKON CBsI3U. THUIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA




KPUCTAINIMYECKOH pPEIETKH W BUAA XUMHUYECKOM cBsizu. Kiaccudukanuss ¥ HOMEHKIATypa HEOPraHMYEeCKHX BEUIECTB
(MexxnyHapoJiHas U TpUBHAJIbHAS). XUMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSIIMXCA K Pa3IMUHBIM KJACCaM HEOPTraHUYeCKHUX

COG,Z[I/IHGHPlﬁ, TCHECTUYCCKAA CBA3b HCOPraHMYCCKUX BEIIECCTB

1.3

14

1.5

Krnaccudukanys XuMH4ecKUX peakiuii o pa3IMyHbIM MpU3HAKaM (110 YHCIY U COCTaBy YYacTBYIOIIUX B PEAKIMH BEILIECTB, IO
TerioBoMy 3(G(deKTy, Mo H3MEHEHHIO CTCNCHEeW OKUCICHHS XUMHUYECKUX JJEMEHTOB, IO OOpaTUMOCTH, IO YYACTHIO
Karajau3aTopa). DK30- U HHAOTEPMUYECKHE pEeaKlUH, TepMOXHMMHUYECKHEe ypaBHeHHs. [loHSATHE O CKOpOCTH XMMHYECKOM
peakiuu

[TonsiTie 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUYECKUX peakmusx. [IOHATHE O TOMOTEHHBIX M TETEPOTCHHBIX pPEaKIIHsX.
[lonsiTHE O XMMHUUYECKOM paBHOBECHH. PaKTOPHI, BIUAIOIIME HA CKOPOCTh XMMUYECKON PEaKIMH U MOJIOKEHUE XUMUYECKOIO

paBHOBECHs

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu, BHGKTpOHHBIfI OanaHc OKHCIIMTEIbHO-BOCCTAHOBUTEILHOM pCaKkuru.

CocraBnenne ypaBHCHI/Iﬁ OKHUCIUTCIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_II/Iﬁ C UCIIOJIb30BAHUEM MCTO/JId 3JICKTPOHHOI'O OanaHca

1.6

Teopust 2/IEKTPOIMTUYECKONW IUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOINTHI. KaTHOHBI, aHMOHBI. MexaHu3M AuCcCOLUaliy
BCIICCTB C PA3JIMYHBIMHM BHIAMU XUMHYECKOH cBs3u. CTeneHn Jucconuanuu. CuiibHbIE U cl1a0bIe OJICKTPOJIUTEI. PeaKHI/II/I
MOHHOT0 oOMeHa. YCIOBHS MPOTEKAaHUS peaklii HOHHOTO OOMeHa, TMOJHbIE U COKpALIEHHbIE MOHHBIE YPABHEHUS pEaKIUil.
CaoiicTBa KMCIIOT, OCHOBAHUN U COJIEH B CBETE MPECTABICHUN 00 3JEKTPOIUTHUECKOHN Aucconuanui. KauecTBeHHbIE peakuu

Ha HoHHL. [loHsaTHE O TUAPOJIN3C cojieit

1.7

XUMHYEeCKUHN OKCHICPUMCHT. O3HAKOMJICHHUE C MOJACIIAMH KPUCTAJTUIMYCCKUX peIHéTOK HCOPTaHNYCCKUX BCIICCTB — MCTAIJIOB U
HeMeTayioB (rpaduTa M ajamasa), CIOKHBIX BEIIEeCTB (XJI0pua HAaTpHs); UCCIIEOBaHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOU
peaknuy OT BO3JCHCTBHSA PA3IMYHBIX (DAKTOPOB; HCCIEAOBAHNE DSJIEKTPOINPOBOAHOCTH PAcTBOPOB BEHIECTB, IpoIiecca
JMCCOLMALMM  KUCIIOT, INeilo4ed W cojed (BO3MOXKHO HCHOJb30BAaHUE BHIEOMATEPUANIOB); TMPOBEJICHHE OIBITOB,
WUTIOCTPUPYIOIIMX MPHU3HAKK MPOTEKaHUsl pPeakiuil MOHHOTro oOMeHa (0Opa3oBaHME OcajKa, BbIJEJIEHHE rasza, oOpa3zoBaHHe

BOIILI); OIIBITOB, WJINIIOCTPUPYIOINHUX ITPUMCPLI OKHUCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ (FOpCHI/IC, pCaKknun pasjioKCHUs,




2.1

COCI[I/IHCHI/UI); pacCiio3HaBaHUE HCEOPraHUYCCKUX BCIICCTB C IIOMOIIBIO Ka4YC€CTBCHHBIX peaKuHﬁ Ha HOHBbI; PCHICHUC

9KCIIEPUMEHTAIIBHBIX 3a7a4
Hemertanibl u ux coeiuHeHus

OOmast xapakTepucTHKa TanoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIE CTENeHW OkucieHus. CTpoeHue u
¢u3nueckue CBOWCTBAa MPOCTHIX BEIIECTB — TaJIOTeHOB. XHMMHUYECKHWE CBOWCTBA Ha IMpUMEpe XJopa (B3auUMOJEHCTBUE C
MeTaJlJlaMH, HEMETalIaMu, 1iesouamu). XaopoBoaopoa. CossiHas KUCI0Ta, XUMUYECKUE CBOMCTBA, MOIYYEHHUE, IPUMEHEHNUE.

HeﬁCTBHC XJI0pa U XJIOpOBOJOpOAa HA OpraHu3M 4€JI0OBCKaA. Baxwneimme XJIOPHUABI U UX HAXOXICHUC B IIPUPOAC

2.2

2.3

OOmas xapakrepuctuka 3meMeHTOB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHS AaTOMOB, XapaKTEpHbIE CTENEHU OKHUCICHHSL.
Crpoenne u (pu3NYeCKre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPO/Aa U Cepbl. AJUIOTPOITHBIE MOAM(UKALINN KHCIOPOJa U CEpHI.
Xumnueckue cBoiictBa cepbl. CepoBOAOpON, CTpoeHHe, (u3MyYeckHue U XHUMHUYecKue cBoHcTBa. OKcuABI cepbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KucioTa, (U3NYECKHEe M XMMHUYECKHE CBOMCTBA (0OOIIME KakK MpeICTaBHTENS
KJlacca KUCIOT U cnenupuyeckue). XUMUYECKUE peakluy, JeKallue B OCHOBE IMPOMBIIIJIEHHOTO Cl1oco0a MOJay4YeHus: CepHOH
kucioThl. [Ipumenenne. Conmu cepHO KUCIOTHI, KAYeCTBEHHAs peakuus Ha cynb(ar-non. HaxoxaeHune cepsl U €€ coeMHEHUI
B Mpupoje. XUMHUUECKOE 3arpsi3HEHNE OKpY’Karollel cpesibl COSMHEHUSIMH cepbl (KUCIOTHBIE T0K/IH, 3arpsi3HEHHE BO3/1yXa U

BOJIOEMOB), CITOCOOBI €r0 TIPEIOTBPAICHUS

O6mras xapakTepucTuka 35eMeHToB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEpPHBIE CTEIIEHU OKHUCICHHUS. A3OT,
pacmpocTpaHeHue B pupoje, pusndeckre u XuMuieckue cBoiicTBa. KpyroBopot a3ora B mpupojie. AMMHAK, ero (pu3ndeckue u
XUMHUYECKHE CBOWCTBA, MoJiyueHne W nmpumeHeHue. Coiu aMMOHUSA, UX (U3UYECKHE U XUMHUYECKHE CBOMCTBA, MPUMEHEHHUE.
KauecTBeHHas peakiysi Ha MOHBI aMMOHHUA. A30THas KUCJIOTa, €€ olyueHue, Pu3ndeckiue 1 XUMHUIeCKHe CBOMCTBA (001Ire Kak
MPEACTaBUTENS Kacca KUCIOT W crenududeckue). Mcnonp3oBaHne HUTPATOB M COJEH aMMOHHS B KaueCTBE MHHEPATbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYKAIOIICH Cpeibl COeTMHEHUSIMHU a30Ta (KUCJIOTHBIE JTOKIH, 3arps3HEHUE BO3/yXa,

MTOYBBI U BOJIOEMOB)

2.4

®ocdop, amtorponusie Monudukamuu Gocdopa, dpuznyeckrne u xumudeckue cpoiictBa. Oxcun pochopa(V) u docdopnas




KHCIOTa, (U3NUYECKHEe U XUMUYECKHE CBOMCTBA, nonydyenue. Vcnonb3oBanue pochaToB B KaueCcTBE MUHEPAIbHBIX YA0OpEeHUN

2.5

OOmrast xapakrepuctuka 3yeMeHToB |VA-rpynnsl. OcOOEHHOCTH CTPOCHHST AaTOMOB, XapaKTEpHBIC CTEHECHU OKHCIICHHUS.
VYraepon, amnoTponHble MOAW(DUKALMHU, PACIPOCTPAHEHUE B NPUPOAC, (PU3MUECKHUE W XUMHUECKHE CBOWMCTBA. AACOpOIMs.
Kpyrosopor yrimeponma B mpupone. Oxcuisl yriepoaa, ux (HU3MUECKHME M XHMHYECKHE CBOWMCTBa, JEHCTBHE Ha IKHUBBIC
OpPTraHU3MBbl, TOJYYCHHE M TPUMEHEHHE. OKOJOTHMYECKHEe MpoOIeMbl, CBsA3aHHBIE ¢ okcugoMm yriaepona(lV); rumoresa
r7100aJbHOTO TOTEIUICHUsST KIMMAaTa; MapHUKOBBIA 3(¢dekT. YroiapHas KucioTa U €€ CONH, UX (HU3MYECKHE U XMMUYECKHEe
CBOWCTBa, IMoJlyueHHEe M mnpuMmeHeHue. KauecTBeHHas peakius Ha kKapOoHaT-HOHBL lMcmonb3oBaHue KapOOHATOB B OBITY,

MCOUIHUHEC, ITPOMBIIIJICHHOCTH U CCJIbCKOM XO3SHCTBE

2.6

2.7

[lepBoHayanbHbIEe MOHATHS OO0 OPraHMYECKHX BEIIECTBAX KaK O COEIMHEHUSX yriepojaa (MeTaH, 3TaH, TUJICH, alleTHJICH,
ATaHOJI, TIMIEPHUH, YKCYCHasl KucioTa). VX coctaB u xumudeckoe crpoeHue. [loHsTre o OMOIOTHYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaX — U HUX POJHM B JKU3HHM 4YeloBeka. MaTepuaiabHOE €IWHCTBO OPraHMYECKUX W HEOPraHMYeCKHX

COE€IUHEHUN

Kpemunid, ero ¢usnyeckne u XMMUYECKHE CBOWCTBA, MoiydyeHne W npumeneHue. CoequHeHUs KpeMHHuS B mpupojge. OOmme
npencrasieHus o6 oxcuae kpemHusA(lV) m kpemHueBoil kucnore. CuiaMkaThl, MX HCIOJB30BaHHE B OBITY, MEAMIIMHE,
MIPOMBIIIJIEHHOCTU. BakHelne cTpouTeNbHbIE MaTepHalibl: KEpaMUKa, CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiemsl

0€30ITaCHOTO HCIIOJIb30BAHMS CTPOUTCIIbHBIX MATCPHUAJIOB B MMOBCEAHEBHOM JXKU3HU

2.8

XUMUYECKUI HKCIEPUMEHT: H3y4eHHe OOpa3l0oB HEOPraHMYECKHUX BEIIeCTB, CBOWCTB COJISTHOW KHCIOTHI; IMPOBEICHUE
Ka4YE€CTBCHHBIX peaKHI/Iﬁ Ha XJIOPUA-UOHBI U Ha6J'IIO)1€HI/Ie IMPU3HAKOB HMX IMPOTCKAaHUWA; OIBITHI, OTPAKAIOIINEC (bHSI/IIIGCKI/Ie u
XMMHYECKHE CBOWMCTBAa TaJOT€HOB W MX COEAMHEHUN (BO3MOXKHO WCIIONb30BaHUE BUJCOMATEPHANIOB); O3HAKOMJICHHE C
oOpasmamMu XJOpUIOB (TAJTOTEHUIOB); O3HAKOMJICHHE C OOpasmamMu cepbl M €€ COCNMHEHHSIMHU (BO3MOXXHO HCITOJIb30BaHUE
BUJICOMATEPHAJIOB); HAOIIOJCHNWE Tporecca OOyIIIMBaHUSI caxapa IO/ JEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIIOTHI;
M3YYCHHE XHUMHUYECKHUX CBOWCTB Pa30aBIEHHOW CEpPHOW KHUCIOTHI, MPOBEJCHHE KAueCTBEHHOW pEaKIMM Ha Cyiab(haT-uOH U

HaOIIoZIeHNe TpU3HaKa €€ NPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3MYECKMMHU CBOMcTBaMH a30Ta, ¢ocdopa M UX COCIUHEHHH




3.1

3.2

3.3

3.4

(BO3MOXHO HCIIOJIb30BAaHWE BHUJACOMATEpPUAIIOB), oOpa3liaMu a30THHIX W (OCHOPHBIX YAOOpPEHHUH; IMOJydeHue, CoOMpaHue,
pacro3HaBaHWEe M HM3y4YeHHE CBOWCTB aMMHaKa; MPOBEICHHWE KAYECTBEHHBIX pPEaKIMid Ha WOH aMMOHUS U (ocdaT-uoH U
W3yYeHHE MPH3HAKOB WX NPOTEKAHWsS, B3aMMOJCHCTBHEC KOHIICHTPUPOBAHHOW a30THOW KHCJIOTHI C MeEAbI (BO3MOXKHO
UCIOJB30BAaHUE BHUACOMATEPHUATIOB); H3yYEHHE MOJEICH KpUCTAJUIMYECKHX pEmETOK anMasa, rpadura, ¢yuiepeHa;
O3HAKOMJICHHE C TIPOIIECCOM aJCOPOIMH PACTBOPEHHBIX BEIECTB AKTHBHPOBAHHBIM YIJIEM M YCTPOMCTBOM IMPOTHBOIa3a,
MoJIy4eHue, coOupaHue, pacro3HaBaHHE M W3YYE€HHE CBOMCTB YIVIEKHUCIIOTO rasa; MPOBEICHUE KAYECTBEHHBIX pEakIHid Ha
KapOOHAT- W CWIMKAT-UOHBI M W3yYCHHE TPU3HAKOB WX MPOTEKaHUS; O3HAKOMJICHHE C TPOIYKIHMEH CHUIIMKATHOW

MPOMBINIJICHHOCTH; PCIICHUEC SKCIICPUMCHTAJIbHBIX 3a1a4 110 TEMC «Baxueinme HeMeTauIbl B UX COCIUHCHU A
Mertamisl 1 uX COCIMHCHU A

061112151 XAPaKTCPUCTHUKA XUMHUUYCCKUX DJJICMCHTOB — MCTAJJIOB Ha OCHOBAHUHU HUX IIOJIOKCHHA B Hepnoxmqecxoﬁ CHUCTEMCE
XUMHNYCCKHX 3JICMCHTOB I[H MeH):[eJIeeBa U CTpOCHHUA aTOMOB. CTpOCHI/IC MeTajoB. MeTrannnyeckasi CBsI3b U METalIndecKas

KpUCTAJIJINYECKasl peléTka. DIEKTPOXUMUYECKH sl HAPSKEHUIH METaJllIoB

dusnyeckue U XUMUYECKUE CBOMcTBa MeTaioB. OOmme crnocoObl moiaydyeHus: MeTaioB. [loHsATHE O KOppO3uH METalIoB,
OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT Koppo3uH. CriiaBel (CTaldb, YyTyH, JIOPATIOMHUHUNA, OpOH3a) U UX NMPUMEHEHHE B OBITY U

IMPOMBIINIJICHHOCTH

[llenounble meTamibl: nojoxkeHue B llepumoamveckoi cucreme xumudeckux 3nemeHToB .M. MenpaeneeBa; cTpoeHue uX
aTOMOB; HaXOXJAeHHe B npupoje. Puznueckne U XMMHUYECKHE CBONCTBA (Ha mpuMepe HaTpus U Kajusi). OKCUABI U TUIPOKCHIBI

HaTpus U Kanus. [[puMeHeHne neoYHbIX METAJUIOB U UX COEAMHEHUI
[IlesoyHO3EMENBHBIE METAJIBl MATHUM W KaJbLMil: mosiokeHue B I[lepronnueckoil cucreMe XMMHYECKHX dieMeHTOoB J[.M.
MenzeneeBa; CTPOCHHE KX aTOMOB; HaXOXJeHUWE B mnpupoae. PU3MYECKHE W XMMHYECKHE CBOMCTBA MArHHUS W KaJblHs.

Baxxueiimme coennHeHus KaabIus (OKCUI, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CITOCOOBI €€ YCTpaHEeHUS

3.5

ANIOMHHUI: TIOJIO)KECHHE B HepHOﬂHQCCKOﬁ CUCTEMEC XUMHUUYCCKUX DJICMCHTOB I[I/I MCHIICJ'ICCBa; CTPOCHUC aTOMA, HAXOXKIACHUC B

npupoze. duznyeckre 1 XMMUYECKHE CBOICTBA alOMUHMSL. AMQOTEpHBbIE CBOICTBA OKCHAA U THIPOKCHU/IA ATFOMUHUS




3.6

Keneszo: nonoxenue B Ilepuognyeckoii cucteMe xumMmuueckux anemeHToB [[.M. MeHneneeBa; cTpoeHME aToMa; HaXOKJICHUE B
npupoje. Puznueckue U XUMHUECKHE CBOMCTBA xene3a. Okcunpl, ruapokcubl u conu xenesa(ll) u xeneza(lll), ux cocras,

CBOMCTBa U IIOJIYYCHHE

3.7

4.1

XUMHUECKUH SKCIIEPUMEHT: O3HAKOMJICHHE C O0pa3llaMHM METalIOB W CIUIABOB, MX (PU3UYECCKUMH CBOMCTBAMU; H3y4YCHHE
pe3yabTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO HCIOJB30BAaHHE BUAEOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJIEHCTBHS OKCHIA
KaJIbIMSI U HATPUS C BOJIOH (BO3MOXHO HCIIOJIb30BAHHUE BHICOMATEPUAIIOB); UCCIICIOBAHIE CBOMCTB JKECTKOW BOJIBI;, IIpoIiecca
TOpPEeHHUS Kele3a B KUCIopoie (BO3MOKHO UCTIOIB30BAaHUE BUICOMATEPHAIIOB); TIPU3HAKOB MPOTCKAHUS KAUYECTBCHHBIX PEAKIIHIA
Ha WOHBI (MarHus, Kajablus, amomuHus, nuHka, xkenesa(ll) m xenesa(lll), menu(ll); HabnroneHne u ommMicaHUE MPOIECCOB
OKpAITMBaHUs IUIAMEHU WOHAMH HATpPUS, KAIHS W KaIblUs (BO3MOXHO HCIIOJIh30BAaHUE BHUCOMATEPHAIIOB); UCCIICOBAHUE
aM(QOTEPHBIX CBOWCTB THUAPOKCHJA AQIIOMUHHUS M THIPOKCHAA IIMHKA; PEHICHHE AKCICPUMCHTAIBHBIX 3a7ad 10 TeMe

«Baxuelnine MeTayibl U UX COCIUHEHUSY
XHMHMS M OKpYXKarolas cpeaa

Hosble maTepuaisl 1 TeXHOJIOIMH. BenecTsa 1 Marepraisl B IOBCEJHEBHOM KU3HM YellOBeKa. XUMUS U 310poBbe. besonacHoe

HUCIIOJB30BaAHHEC BCIICCTB U XUMHUYCCKUX peaKI_lI/Iﬁ B 6HTy. HepBa;I TIOMOIIb IIPpU XUMHUYCCKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI 3KOJIOTMYECKOW TPaMOTHOCTH. XHUMHUYECKOe 3arpssHeHue okpyxaromend cpensl IIJIK. Ponp xumum B pemeHun
9KOJIOTMUECKUX TpobsieM. IlpupoaHble HMCTOUYHHMKHM YITIEBOAOPOAOB (Yyrosib, MNPUPOAHBIA Ta3, HEPTb), MPOAYKTHl HX

nepepa60TI<H, HX POJIb B 6bITy W NPOMBIIINICHHOCTHU

4.3

XUMUYECKUH SKCIIEPUMEHT: U3y4yeHUe 00pa3li0B MaTEpHaIOB (CTEKIIO, CIUIaBbl METAJIJIOB, MTOJIMMEPHBIE MaTEpUAIIbI)




MMPOBEPSIEMBIE HA OI'D 11O XUMWHM TPEBOBAHUSA K PE3YJIBbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJBHON MPOI'PAMMBI OCHOBHOI'O OBIIIEI'O OGPA3OBAHUSI

Kon
NpoBepsieMoro
TpedoBaHMS

IIpoBepsiemble TPeOOBaHMS K MPEAMETHBIM pe3yJibTaTaM 0230BOro YPOBHS 0CBOEHMSI OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT0 00111ero o0pa3oBanus Ha ocHoBe PI'OC

1

IIpencrapienue:

11

0 IO3HABAEMOCTH SIBJIICHUM MPUPObI, TIOHUMAaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHUECKOW HayKu Kak
00JacT COBPEMEHHOI'O €CTECTBO3HAHMS, KOMIIOHEHTa OOIIed KyJabTyphl M NPAKTUYECKOM NEATEIbHOCTH

YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O O6H.[€CTBa; IIOHUMAHHUEC MECTAa XUMHUH CPEAN NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOMAAaX IIO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIBHBIX U TCOPECTUUYCCKUX MCTOHNAX HCCICIOBAHUA
BCIICCTB U U3YUYCHHA XUMHUYCCKUX pCaKHHﬁ; YMCHHUEC HUCIIOJb30BATb MOACIN IJId 00BSICHEHHUS CTPOCHUS aTOMOB

" MOJICKYII

1.3

2.1

0 cepax mnpodeccMOHANBHON MAESITETbHOCTH, CBSI3aHHBIX C XHMHEW W COBPEMEHHBIMH TEXHOJOTHSIMH,
OCHOBAHHBIMH Ha JIOCTH)KCHHUSX XUMUYECKON HAYKH, UYTO MO3BOJUT O0YUYaAOIIUMCS pacCMaTpUBaTh XUMHUIO KaK
chepy cBoeil Oynymeit mpodheccCHOHANBHOM NEeATENbHOCTH U CAeNaTh OCO3HAHHBIM BHIOOP XHMHH Kak

npo(UIBLHOTO MpeIMeTa MpU NEPEX0/Ie Ha YPOBEHb CPEeIHEr0 00IIero 00pa3oBaHus

Bnanenue cucremMoil XMMHYECKHX 3HAHUM H YMCHHUE TIPUMCHATH CUCTEMY XUMHYCCKUX 3HaHHfI, KOTOpas

BKIIIOYAcCT:

BOXHEHIINE XUMHYECKHE TOHATHS: XUMHUYECKHI 3JIEMEHT, aTOM, MOJIEKYJia, BEIIECTBO, MPOCTOE M CIIOKHOE
BEIIECTBO, OJJHOPO/IHASA U HEOJTHOPO/JHAS CMECh, OTHOCUTEIbHBIE aTOMHAS U MOJIEKYJISIpHAsE MACChl, KOJIMYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, OKCHI, KHCIIOTa, OCHOBAHHUE, COJb (CPEMIHS), XUMUIECKast

pcCaknuusd, p€akiuuu COCANHCHUS, pCAKIIUU PA3JIOKCHHUA, pCAKIIUU 3aMCIICHUS, PCAKIITUN O6MeHa, TEILJIOBOM 3(1)(1)CKT




PEAKLMHU, 3K30- U SHIOTEPMHUYECKHE PEAKLIMH, PACTBOP, MACCOBAasl JOJISI XUMHUYECKOTO JIEMEHTa B COCAMHEHUH,
MaccoBasi I0JI1 U IPOLCHTHAs KOHLIEHTPAlUs BELIECTBA B PACTBOPE, AP0 aTOMa, JJIEKTPOHHBIA CJIOH aToMa,
aToMHass ~ opOuTanb, paaMyc  aToMma,  BaJEHTHOCTb, CTENEHb  OKHCJIEHHUS, XMMUYECKas  CBA3b,
UIEKTPOOTPULIATEIBHOCTD, TOJSAPHAS U HENOJSpPHAs KOBAJICHTHAs CBSA3b, MOHHAs CBS3b, METAJUIMYECKAsl CBS3b,
KpHUCTAJUINYECcKas peléTka (aToMHast, MOHHAsA, METAJUINYECKasi, MOJIEKYJISIpHast), MOH, KATUOH, aHUOH, JIEKTPOIUT
U HEIJIEKTPOJIUT, DJIEKTPOIUTUYECKAs  JUCCOLUALUS, PpEaKUUd HOHHOTO OOMEHAa, OKUCIHUTENIbHO-
BOCCTAHOBUTEJIBHBIE PEAKLIUU, OKUCIUTEIb M BOCCTAHOBUTENb, OKUCIEHWE M BOCCTAaHOBJICHUE, JIEKTPOJIN3,
XMMHYECKOE PaBHOBECHE, OOpaTUMBbIe M HEOOPATHMBbIE PEAKIMH, CKOPOCTh XMMHUYECKON PeaKIfH, KaTaianu3aTop,

ITJIK, koppo3usi MeTauioB, CIIJIaBbl

OCHOBOIIOJAararomue 3aKOHbl XHUMHUHU: 3aKOH COXpPAaHCHHUA MACCHI, HepI/IOI[I/I‘ICCKI/Iﬁ 3aKOH HI/I Menpneneena,

22 3aKOH ITOCTOSIHCTBA COCTaBa, 3aKOH ABOraipo
2.3 TEOPUU XUMHUHU: ATOMHO-MOJIEKYJIIpHAsi TEOPHUs, TEOPUS JIEKTPOJUTHUECKON AUCCOLUALNU
3 Brnanenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAOILICH:
YMEHHE MPaBUIbHO HUCIIOJIb30BATh U3yUEHHBIE BELIECTBA U MaTepHalIbl (B TOM UMCIIE MUHEpAJIbHbBIE yIOOpEeHMs,
METAaJUIbl U CIUIaBbI, MPOAYKTHI epepabOTKH MPUPOIHBIX HCTOUHUKOB YTI€BOJOPOAOB (YIJis, MPUPOAHOTO rasa,
3.1 He(TH) B OBITY, CETLCKOM XO031CTBE, HA POU3BO/ICTBE U IOHUMAaHNE 3HAYEHUSI )KUPOB, OEJIKOB, YTIEBOJIOB JIJIs
OpraHM3Ma 4YeJIOBEKa; YMEHHME IPOTHO3MpOBAaTh BJIMSHHUE BEUIECTB U XMMHUYECKHX IPOLECCOB HAa OpPraHU3M
YeJIOBEKa U OKPYKAIOILYIO IPUPOJHYIO CPEY
3.2 YMEHUE UHTErpUpOBaTh XMMUYECKHE 3HAHUS CO 3HAHUSAMU JIPYTUX YUEOHBIX IPEIMETOB
33 HaJIMYME OTbITa PA0OTHI ¢ PA3TUYHBIMU HCTOYHUKAMU MH(POPMALIUU IO XUMUH (HAydHAs U HAYYHO-TIOMYJIsIpHas
' JauTepaTypa, cJIoBapH, CIIPaBOUYHUKH, HHTEPHET-PECYPCHI)
34 yMeHHE O0OBEKTUBHO OIIEHUBATh MH(GOPMAIIUIO O BEIIECTBAX, UX MPEBPALICHUSIX U MPAKTUYECKOM MPUMEHEHUN

U YMCHHEC UCIIOJIB30BAaTh e€ s peIICHUA y‘-Ie6H0-HO3HaBaTCJ'IBHBIX 3aga4




Bnaz[eHHe OCHOBaMHM ITOHATHIHOI'O amnmnapara 1 CHUMBOJIMYECKOI'O A3bIKa XWUMHHU JIsI COCTABJICHHA (i)OpM}’J'I

4 HEOPraHMYECKUX BEIECTB, YPABHEHUH XMMHUYECKHX PEaKIHif; OCHOBaMU xumuuyeckor Homenkiatypsl (IUPAC
1 TPUBUATBHOM )
YMmeHne 00bACHATH CBSI3b MOJIOKEHUs 3eMeHTa B [lepnoanueckoil cuctemMe ¢ YMCIOBBIMHU XapaKTEPUCTHKAMU
5 CTPOCHHUSI aTOMOB XMMUYECKHX JJIEMEHTOB (COCTaB M 3aps]l spa, o0IIee YUCIO0 3JIEKTPOHOB), paclpeieIeHueM
3JIEKTPOHOB 10 YHEPTETUYECKUM YPOBHSIM aTOMOB IEPBBIX TPEX MEPUOIOB, KAIUS U KaJbIUI
[IpencraBienne O NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XHMMHYECKHX JJIEMEHTOB (paauyc aTroma,
6 AIIEKTPOOTPHIIATENIEHOCT), MPOCTBIX M CIOKHBIX BEIIECTB OT MOJOXEHHs 3JIeMeHTOB B Ilepmommyeckoit
cucteme (B MaJbIX MEPHOJaX U TJIABHBIX MOArPYMax) U 3JEKTPOHHOTO CTPOSHUS aTOMa
7 YMenue knaccuuuupoBarb:
7.1 XUMHUYECKHE JIEMEHTBI
7.2 HEOpraHUYEeCKUE BElIeCTBa
7.3 XUMHUUYECKHE PEAKIUN
8 YMeHue ornpenensrs:
8.1 BAJICHTHOCTH M CTETIEHb OKHUCIICHUSI XUMUYECKUX JIIEMEHTOB, 3apsi]] HOHA
8.2 BUJ XUMHUYECKON CBSI3U M THUI KPUCTAJUIMYECKON CTPYKTYPHI B COSAMHEHUSIX
8.3 XapakTep Cpeabl B BOAHBIX PACTBOpPaX BEMIECTB (KUCIOT, OCHOBAHHIA)
8.4 OKHCIIUTENb U BOCCTAHOBHUTEIb
9 YMeHue xapakTepu3oBath (U3NYECKHe U XUMHUYECKHE CBOMCTRA:
91 IPOCTBIX BELIECTB (KHCIOPO, 030H, BOJOPOJ, Tpadur, anMas, KpeMHHH, a30T, ¢ochop, cepa, XJIop, HATPHIA,
' KaJIWii, MarHu#, KaJabIui, ATFIOMUHUHN, )KeJIe30)
9.2 CJIOKHBIX BEIIECTB, B TOM YHCJI€ MX BOJHBIX PacTBOPOB (BOJa, aMMHUAK, XJIOPOBOJOPOJ, CEPOBOIOPO/I, OKCHIBI




u rugpokcuasl MmetawioB |-11A rpynm, amromunus, meau (1), munka, xenesza (1l u 111), okcunpbr yrnepona (I u
IV), xpemuus (IV), azora u dochopa (Il u V), cepsr (IV u VI), cepuucras, cepHas, azoTucrasi, a3oTHas,

dbocdopHas, yrojapHas, KpeMHHEBasK KHCJIOTA U MX COJIH)

IIPOrHO3UPOBATE M XapaKTEPHU30BaTh CBOMCTBaA BCIICCTB B 3aBHCHMOCTH OT HX COCTaBa M CTPOCHMHA,

9.3 MPUMEHEHUE BEIIECTB B 3aBUCHIMOCTH OT UX CBOMCTB, BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B
Pa3IMYHBIX YCIOBUSIX
10 YMeHHe COCTaBIATh MOJICKYJIIPHBIC M HOHHBIE YPABHEHHS PEaKIuii, B TOM YHCIIE:
10.1 peaKIuii HOHHOTO 0OMEeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITUi
10.3 WLTIOCTPUPYIONINX XUMHYSCKUE CBOMCTBA U3YYCHHBIX KJIACCOB (IPYII) HEOPraHMYECKHUX BEIICCTB
10.4 MOITBEPKIAIOIINX TCHETUYCCKYIO B3aUMOCBSI3b MEXKTY HUMH
11 YMeHue BBIYUCISTE (IIPOBOUTH PACUETHI):
111 OTHOCHUTEIIEHYIO MOJICKYJISIPHYIO W MOJISIPHYFO MAacChl BEIIECTB, MAacCOBYIO O XHMHYECKOTO JJIEMCHTA B
' COCAUHECHHH
11.2 MacCOBYIO JIOJIFO BEIIECTBA B PACTBOPE,
11.3 KOJIMUECTBO BEIIECTBA M €T0 Maccy, 00beM Ira3oB
114 M0 ypaBHEHUSAM XHUMHUYCCKHX PEAKIMi W HaXOJIUTh KOJHMYECTBO BEIIECTBA, 00BEM M MacCy pearcHTOB WU
' MPOJYKTOB PEAKITUI
12 Brnagenwue (3HaHUE OCHOB):
OCHOBHBIMH METOJ[aMH HAYYHOTO IMO3HaHUs (HAOIMIOJeHUE, U3MEPEHUE, IKCIEPUMEHT, MOJICIHUPOBAHHUE) MPHU
12.1 W3yYEHUW BEIICCTB M XUMUYECKHUX SBJICHUHN; yMEeHHE CPOPMYIHpPOBATH MPOOJIEMy W TPEIJIOKUTHh MyTH e

perieHus




12.2 0e30macHoOi paboThl ¢ XUMUYECKUMHU BEIIECTBAMH, XUMHUECKOU MOCYI0H U JIa0OpaTOPHBIM 000PYI0BaHHEM
npaBujaMu 0€301acHOTO OOpaIlleHUs ¢ BEIICCTBAMHU, HUCIIOJIb3YEMBIMH B TOBCEIHEBHOM >KM3HHU, NMpaBUIAMU
123 MOBEJICHUS B IEJSIX COEPEKEHUS 3I0POBbs M OKPYKAIOIIEH MPUPOJTHON Cpelibl; TOHUMAaHUE Bpeaa (OMacHOCTH)
' BO3JICUCTBHS HA JKUBBIC OPTaHU3MBI ONPEACIEHHBIX BEIIECTB, CIIOCOOOB YMEHBIICHUS W MPEIOTBPAIICHUS MX
BPEIHOT'O BO3JICUCTBUS
13 Hanuuune npakTuyecKux HaBBIKOB IJIAHUPOBAHUS U OCYLIECTBICHUS CIACAYIOMMNX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3YYCHHE W ONHCaHue (U3MYECKUX CBOWCTB BEIICCTB, O3HAKOMIICHUE C (PU3UYCCKUMH W XUMHUYCCKHUMHU
' SBJICHUSIMU; OTBITHI, WITIOCTPUPYIOLIKE IPU3HAKY TPOTEKAHUSI XUMUYECKUX PEaKIUi
13.2 U3y4eHUEe CIIOCOO0B pa3eNieHus: cMeceit
133 MOJIYYCHHE KHUCIOPOJia U U3YYCHHE €ro CBOMCTB; MOJYyYEHHUE BOJOPOJA U M3YYCHHE €ro CBOMCTB; MOJIyYEHHUE
' YTJIEKHUCIIOTO ra3a U U3yYEHUE €ro CBOMCTB; MOJyYeHUEe aMMHAKa U U3Y4EHHUE €ro CBOMCTB
134 MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MAaCCOBOM J0JIe paCTBOPEHHOIO BEIIECTBA
135 MPUMEHEHHE UHIUKATOPOB (JJakMyca, METHIIOpaHka U ¢eHondraaenHa) aas onpeneieHus XapakTepa Cpelbl B
' pacTBOpaxX KUCIOT U IIEI0YEN
WCCIIC/IOBAaHUE W OIMCAHHE CBOMCTB HEOPTaHMYECKUX BEHIECTB PA3JIMYHBIX KIIACCOB; M3YyUEHHE B3aMMOJCHUCTBUS
136 KUCIOT C METalUlaMHM, OKCHUJAMU METAIOB, PAaCTBOPUMBIMM M HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMH;
' MOJIydYCHHUE HEPACTBOPUMBIX OCHOBAaHMIA, BBITECHEHHE OJHOTO MeETajla JpPyrdM W3 pacTBopa COJIH;
uccienoBanre aM()OTEPHBIX CBOMCTB TUAPOKCUIOB ATFOMUHUS U IIMHKA
pEelIeHHEe HSKCIEPUMEHTANbHBIX 3a7ad 1o TemaMm: «OCHOBHBIE KJIacChl HEOPTraHWYECKHX COEAMHEHUI;
13.7 «DNEKTPOJIUTHYECKAs TUcconnanusy; «BaxkHenme HeMeTallyibl U UX COeAUHEHUs»; «Baxuenie MeTamibl U
HUX COCIUHCHUS
13.8 XUMUYECKHE DKCIEPUMEHTHI, WUIIOCTPUPYIOIINE TPU3HAKA TPOTEKAHUS PEaKIUid HOHHOrO OOMEHa;




Ka4YeCTBEHHbIC pEAaKIIMM Ha MPUCYTCTBYIONIME B BOJHBIX pAacTBOpax HOHBI: XJIOPUA-, OPOMUI-, HOIHI-,
cynedar-, docdar-, kapboHaAT-, CHIMKAT-aHUOHBI, THIPOKCHUI-UOHBI, KATHOHBI aMMOHHUS, MarHus, KaJIbIIUs,

aTIOMUHMS, Kene3a (2+) u xxenesa (3+), menu (2+), MUHKA

14 Ymenue:

141 MIPEJICTABIIATh PE3YJbTAThl IKCIIEPUMEHTa B (hOpMe BBIBOJIOB, JOKA3aTEIbCTB, IPAPUKOB M TAOJUIL ¥ BBISBIIATH
' IMIUPUYECKUE 3aKOHOMEPHOCTHU

14 2 YCTaHaBJII/IBaTI) CBsI3H Me)KI[y peaJH)HO Ha6J'IIOI[aCMI)IMI/I XUMNUYCCKUMU SABJIICHUJAMU U HpOHeCCElMI/I,

MMPOUCXOIAINNMHA B MAKPO- 1 MUKPOMHUPE, OOBSACHSITH IIPUYNHBI MHOFOO6pa3I/I$I BCIICCTB




HEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA OCHOBHOM I'OCYJIAPCTBEHHOM

IK3AMEHE 110 XUMHNH
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
1 [lepBoHayaIbHBIE XUMUYECKUE TIOHATHUS
11 Uucrele BemecTBa U cMecu. CrocoObl pa3aesieHus: cMecei
1.2 ATOMBI U MOJIEKYJIbl. XUMUYECKHUE 3JIEMEHTBI. CUMBOJIBI XUMUYECKUX JIEMEHTOB. [IpocThIe U C0XKHBIE BENIECTBA.
13 Xumnueckas popmyna. BaleHTHOCTb aTOMOB XUMHUECKUX J1eMEHTOB. CTeneHb OKUCICHUS
w 3aKOH NOCTOSIHCTBA cocTaBa BenlecTB. OTHOCUTENBbHAsA aToMHas Macca. OTHOCUTENIbHAs MOJIEKYJIsIpHas macca. MaccoBas 10is
' XUMHYECKOIO 3JIEMEHTA B COCTMHEHUHN
L5 KomnuectBo BemectBa. Monb. Mounsipaas macca. MomspHblii 00bEM Ta30B. B3anMoCBsI3p KonM4yecTBa, Macchl M 4YHCIa
' CTPYKTYPHBIX €IMHHUI] BEIECTBA
16 duznyeckue U XUMAYECKUE SIBICHUSA. XMMHUUYECKas peaklus U €€ NMPU3HAKU. 3aKOH COXPAHEHHs MAacChl BEIIECTB. XMMUYECKUE
' ypaBHEHUS
2 ITepuoanueckuii 3axoH u Ilepunoanueckas cuctema xumudeckux eMeHToB J[.1. Menneneesa. CtpoeHne aToMOB
91 Ilepunonnueckuit 3akoH. I[lepuoanueckas cucrema xumuuyeckux 3yeMeHToB .M. Menzeneesa. Ilepuons! u rpynmnsl. Pusndeckuit
' CMBICJI TOPSIAKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA
95 Crpoenue aromoB. CocraB aToMHbIX siaep. M3ortombl. OnexTpoHbl. CTpoeHHE 3IEKTPOHHBIX 000JI04eK aTOMOB mepBbIx 20
' XuMuueckux aemMeHToB [lepuonuueckoit cucremsl [I.1. Menneneesa
3aKOHOMEPHOCTH B U3MEHEHHWU CBOWCTB XMMHUECKHX DJIEMEHTOB INEPBBIX TPEX MEPUOJIOB, KajHs, KajablMsg (paauyca aTOMOB,
2.3 3EKTPOOTPHUIATEILHOCTH, METANIMYECKMX M HEMETaNIMYECKUX CBOMCTB) U MX COEIMHEHUN B COOTBETCTBHM C TIOJIOKEHUEM

9JICMCHTOB B HCpI/IOIlI/I‘-ICCKOI\/Il CUCTCMC U CTPOCHUCM UX aTOMOB




CtpoeHue BelecTa

Xumuaeckas cBiI3b. KoBaneHTHas (HOJ’IHpHaﬂ u HGHOHﬂpHaﬂ) CBA3b. :‘)HCKTpOOTpI/IHaTeHBHOCTB XHMHYECKHX dJIEMEHTOB. MoHHas

3 cBsA3b. MeTauinueckas CBsi3b

39 Tunel KpUCTAIUIMUECKUX pEmIETOK (aroMHasi, WOHHAs, MeTalsIM4yecKas), 3aBUCHMOCTb CBONCTB BEIleCTBa OT TUIA
' KPUCTAJNINYECKOM PeIETKU U BUAA XMMUYECKOH CBSI3U
4 Baxuelimue npeacraBuTenn HeopraHnyeckux BerecTs. Hemeramisl u ux coenHeHus. MeTauibl U UX COEUHEHUS

Knaccugpukanus u HOMEHK/IAaTypa HEOPraHMYECKMX COEJUHEHUH: OKCHIOB (cojieo0pasyroliue: OCHOBHBIE, KHUCIIOTHBIE,
4.1 ampoTepHbIC) U HecoJieoOpa3yromne; OCHOBaHMN (IIENOYM W HEPACTBOPUMBIC OCHOBAHUS); KHUCIOT (KHCIOPOJICOACPKAIIUE U
0eCKHUCIOPOAHbIE, OTHOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIEH (CPeIHUX U KHCIIBIX )

42 Ou3nyuecKkne ¥ XMMHUYECKHE CBOWCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPOAA, XJIOpa, KUCIOpPOJa, cephl, a3ora, ¢ocdopa,
' yriepoja, KpeMHHUs

43 dusnuecKkue U XMMHYECKHE CBOWCTBA IPOCTHIX BELIECTB-METAJIIOB: JIMTHS, HATPHs, KaJus, Marius U KaJbLUs, aJIOMUHUS,
' xKenesza. DIEeKTPOXUMUYECKUM psijl HallpsSHKEHUH METalJIoB

4.4 duznyeckue 1 XMMUYECKHE CBOMCTBA BOJIOPOJAHBIX COEIMHEHUN HEMETAJIOB: XJIOPOBOIOPOAA, CEPOBOIOPOA, aMMHUAKa

A5 dusnyeckre U XUMUYECKHE cBoicTBa okcuaoB HemeTamwioB: cepbl (1V, V1), azora(ll, 1V, V), docdopa(lll, V), yrnepona(ll, 1V),
' kpemuus(1V). ITonyueHne OKCHIOB HEMETAILIOB

4.6 Xumudeckue cBoicTBa okcuaoB: MeTawioB |A-IIA rpymm, ruaka, mequ(ll) u sxesesa(ll, 111). TTonyyeHne OKCHIOB METAIIIOB

47 XUMHUECKUE CBOMCTBA OCHOBAaHMM M aMQOTEpHBIX TMIPOKCHAOB (Ha MHpUMeEpe THAPOKCUIOB AJIOMHHMSA, >Kejle3a, LUHKA).
' [Toryuenue ocHoBaHUI 1 aM(OTEPHBIX THAPOKCHIOB

18 OO0ue XUMHYECKUE CBOWCTBA KHCIIOT: XJIOPOBOJOPOJHON, CEpOBOJOPOJHON, CEpHUCTOHM, CepHOM, a30THOU, (ocdopHOii,
' KPEMHUEBOM, yroibHOM. OcoOble XUMUYECKHE CBOWCTBA KOHIIEHTPUPOBAHHOM cepHON U a30THOM KucioT. [lonydyenue kucinor

4.9 OO0mre xuMHYECKUe CBOMCTBA cpenHux conet. [lomyuenue conei




4.10 [Tomydyenue, coOupanue, pacro3HaBaHHuE BOJAOPO/Ia, KUCIOPO/Ia, aMMHaKa, YIJIEKUCIIOro ra3a B JabopaTopuu

411 [Tony4yeHne amMmMuaka, cCepHOM M a30THOM KHCIIOT B IPOMBbINUIeHHOCTH. OO01mue crnocoOb! MOIy4eHUs] METAJIJIOB

412 I'eHeTnyeckas CBsA3b MEXAY KJIaCCAMHU HEOPraHMYECKUX COCIUHEHUN
5 XVMMHYECKUE PEAKIINH

51 Knaccugukanus XuMHUUECKUX peakLuil 110 pa3jIMYHbIM MIPU3HAKAM: 10 YMCIY M COCTAaBY YYacTBYIOLIMX B pEakLUH BELIECTB, 110
' TETIIOBOMY 3P PEKTY, 0 U3MEHEHHUIO CTETICHEH OKUCICHHSI XUMHUYECKUX IIEMEHTOB

55 TermnoBoit  >PQeKT XUMUYECKOH peakuuu, TEPMOXMMHUYECKHE YpaBHEHHUS. OK30- U JOHAOTCPMHUYECKHE PEaKIUU.
' TepMoxuMHUUECKUE ypaBHEHUS

- OKHCIUTENIPHOBOCCTAHOBUTENbHBIE peakiuu. OKHUCIUTENIM M BOccTaHOBUTENHW. IIpolecchl OKHUCIEHHSI U BOCCTAHOBIICHHUS.
' OJEeKTPOHHBIN OalaHC OKUCIUTETbHOBOCCTAHOBUTEIIBHOM peakiuu

£ 4 Teopust saekTpoauTHUECKOW Jucconuanuu. KaTHOHBI, aHUOHBL. OJEKTPOJUTH M HEIEKTpoiauThl. CuiibHble U cialble
' A51eKTposIuThl. CTENeHb AUCCOLUAIU

B 6 Peakuuu nonHoro oOMeHa. YcioBHS MPOTEKaHUs PEAaKIM MOHHOTO OOMEHa, MOJHbIE M COKpAIEHHbIE MOHHBIE YpaBHEHUS
' peaxkuuii
6 XUMHS U OKpY:KaroIlas cpena

6.1 BemecTBa u mMaTtepuansl B IOBCEIHEBHOM XM3HHM 4YEJIOBEKa. be3omacHOe MCIOIb30BaHUE BEIIECTB U XUMHUYECKHX PEAKLUI B
' naboparopuu u ObITy. IlepBast moMoIb TPU XMMHUECKHUX 0XKOTaX U OTPaBICHUSIX

XUMHUECKOE 3arpsi3HEHUE OKpYKarolled cpelbl (KMCIOTHBIE JOX/HU, 3arpsi3HEHHE MOYBbI, BO3/lyXa U BOJOEMOB), CIOCOOBI €ro
6.2 npenorspauienus [IpeaensHas gomyctumas koHueHTpauus Beuiects (I1J1K). Pons xuMuu B pemieHH# 5KOJI0THUECKUX Mpodiem.
Ycunenne napHuKoBoro 3 dexTa, pa3pyleHue 030HOBOTO CIIOS
6.3 [Ipumenenue cepsl, a3ota, dpochopa, yriaeposaa, KpeMHHUS U UX COCTUHEHUH B OBITY, MEAULIMHE, IPOMBIIIICHHOCTH U CETbCKOM

xo3siiicTBe. [IpuMeHeHHe MeTaloB M CIUIaBOB (CTalb, YYTyH, JIOPAJIOMHHMNA, OpoH3a) B OBITY W MPOMBILIUIEHHOCTH HX




coenuHeHuil. [ToHsATHE O KOPPO3UH METANIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT KOPPO3UU

[TpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB (YroJib, IPUPOIHBINA ra3, HePTh), MPOAYKTHI UX MepepaboTku (OEH3MH), UX POJb B OBITY

04 MPOMBINIIICHHOCTH
[lepBoHaYanbHBIC TIOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHSX yriiepojaa (METaH, dTaH, STHJICH, alleTHJICH, STaHOI,

6.5 [JIMIEPUH, YKCYCHasi kucioTa). [lonsTre o GMONOrnuecky Ba)KHBIX BEIIECTBAX: JKUpPax, Oelkax, YIiaeBoJaX — M UX POJH B KU3HU
YeJI0BEKa

7 Pacuérnr:

7.1 1o (hopMyaM XUMHYECKHX COSIMHEHHUH

7.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOIO BEILIECTBA B paCTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUSIM




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIJIS1 YYEHUKA
Y4eOHUKU:
O.C. T'abpuensu, N.I'. Octpoymos, C.A. CnagkoB
Xumus 8 (6a30BbIi ypoBeHb) Mocksa [IpocBenienue 20251
O.C. I'a6bpuensu, N.I'. Octpoymos, C.A. CnaakoB
Xumus 9 (6a3oBbIit ypoBeHb) Mocksa [Ipocsenienue 2024r

METOJANYECKHUE MATEPHAJIBI JIJISI YUYUTEJIA

1. Xumus : TexHoaornyeckue kapthl K yueoHuky O. C. 'abpuensgHa « XUMHs. 8 KiIacey :
MeToauueckoe mocobwue / JI. M. Acanoa. — M. : JIpoda, 2018

[Tocobue npeaHasHaueHo IS YUUTENeH XUMUHU, paboTaroIuX B 001eo0pa3zoBaTebHbBIX
opranuzaisx no yueonuky «Xumus. 8 kiaace» O. C. I'abpuensHa. ComepKuT TEXHOIOTUIECKHE
KapThl YPOKOB, B KOTOPBIX MPeACTaBICHbI 0000IIEHHBIE TUIAHUPYEMbIe 00pa30BaTEIbHbBIC
pe3ynbTaThl (IpeIMETHBIC, METANPEAMETHEIC, THYHOCTHBIC), OpraHU3aIMOHHAS CTPYKTYPa U X0/
YPOKOB.

Hcrounux:_https://rosuchebnik.ru/material/khimiya-8-klass-tekhnologicheskie-karty/

1. Xumust : texnosnoruueckue kapThl K vueOHmky O. C. TadbpuensHa «Xumus. 9 kmaccy

METOANYECKOE mocobue / JL. . Acanosa. — M. : Jlpoda, 2018

[TocoOue mnpeaHa3HAYeHO IS YYMTENEeH XHMHUHU, pabOTalIIUX B 00IIe00pa3oBaTeIbHBIX
opranuzanusx mo yueOHuky «Xumusa. 9 xkmace» O. C. Tabpuensna. Comepxut
TEXHOJIOTUYECKHE KapThl YPOKOB, B KOTOPBIX MPEACTaBIECHB OOOOIICHHBIC IIAHUPYEMbIS
oOpa3oBaTeNbHbIE pe3ynbTaTel (npenmerHsle, METaIpeIMETHEIE, JUYHOCTHBIE),

OpraHu3aIloOHHas CTpYKTypa " X0J YPOKOB.

Ucrounuk: https://rosuchebnik.ru/material/khimiya-9-klass-tekhnologicheskie-karty-gabrielyan/

HU®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET
. https://edu.gov.ru/ — caiir Munmnpocserienus: PO.

. https://edso0o.ru/ — caiit «kEnuHoe copepikanne o0Iero oopa3oBaHusD».

http://samregion.edu.ru — caiir MunucTepcTBa 00pa3oBaHHS ¥ HAyKH
Camapckoit o6sacTu.

. http://obrnadzor.gov.ru/ — ®deaepanbHas cayx0Oa 1Mo Haa30py B chepe
0o0pa30oBaHUs U HAYKHU.

. www.fipi.ru —®enepanbHBIi WHCTUTYT MEIArOTUICCKUX U3MEPEHUIM
(OUIIN).
. https://edsoo.ru/constructor/ — KorctpykTop pado4mx mporpamm.

. http://www.prosv.ru — caiit u3gatenbcTBa «IIpocBenieHue.
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