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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTO o0OIero oOpa3oBaHuUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUN K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepaibHON paboyeil mporpamMmbl
BOCITUTAHUS U C YYETOM KOHIEIIIUU MPENoAaBaHusi yaeOHOro npeamera « XuMush»
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickoit denepanuu.

[Iporpamma 1Mo XuMuM Na€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOyueHusi, BOCIUTAHUS M PA3BUTUSA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE peAMETHOE coJiepKaHue,
MpeAyCMaTPUBAET pPACIpPEIECICHUE €ro Mo KiaccaM U CTPYKTYpPUPOBAHHUE IO
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPEAENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM y4€OHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYarolmuxcsi, ONpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TPEOOBaHUN K
pe3yapTaraM 00y4YeHUs] XUMUU Ha YPOBHE LI€JIed M3yUeHHUs MIPeaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-ITO3HABATEILHON JEATETbHOCTH OO0YyYaromerocs MO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHMEe XWMHH CIY>)KUT OCHOBOM Juisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHU O MAaTePUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTrparoT (GOpPMUPYEMbIE XUMHUEU MPEACTaBICHUS O B3aUMOIIPEBPAILCHUIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIO0ATbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, SHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKON 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJIi  CaMOpa3BUTUA U
dbopMHUpOBaHUS KYJIbTYPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSTEJIbHOW y4yeOHOW  JeATENbHOCTH,
OKCIIEPUMEHTAIIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsa HA €JUHCTBO MPUPOABI U YEIIOBEKA, SIBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;
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CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
HAy4YHBIM 3HAHUSM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJOTMYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBiieHUs B OOYYEHMHM XMMHUM OOECHEUYMBAIOTCA CIECHU(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAaHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSA.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OII[ero 00pa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU Cc(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 noaxoaa K €€ m3ydeHnro. CoaeprkaHue CKIIAAbIBAETCS U3 CHCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

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

— Ilepuognueckoro 3akona J[. I. MeHnneneeBa kKak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUH aTOMa U XUMHUYECKOM CBSI3H;

— TpelncTaBleHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHS PACCMATPUBAIOTCA HA OCHOBE HSMIIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO
YpPOBHSI K JPyroMy, BBITIONHSSA (QYHKIUM OOBSCHEHUS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXXHOCTEH MPAKTUYECKOIO MPUMEHEHUS U TMOIYyYCHHS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHU  CIOCOOCTBYeT  (hOPMHPOBAHUIO
MIPEACTABIICHNS] O XMMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CHCTeMHOW NpPHUPOJbI, IIECHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeTOJaM TO3HaHMUS B Hayke. M3ydeHue XMMUU MPOUCXOAUT C IMPHUBJICYECHUEM
3HAaHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXalomuid MUpy,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOJUT (POPMHUpPOBAHME 3HAHUK OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JIEATEIIBHOCTH YEJIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HaHUN — BaKHEUINX (paKTOB, MOHATHUM, 3aKOHOB M TEOPETHUCCKHUX MOJIOKCHUH,
JOCTYIIHBIX 0000IIEHU MHPOBO33PEHUYECKOIO XapakTepa, s3blka HAyKH, B

[okymeHT co3aaH B anekTpoHHo chopme. Ne 39 ot 30.08.2025. cnonHutens: M'bagynnuH 3.0. r.I’BJTEKTPOHHbIﬁ
CtpaHunua 3 n3 67. CtpaHnua cosgaHa: 30.08.2025 15:56 =¥ TATAPCTAH



OpUOOIIEHNH K HAayYHBIM METOJaM I[IO3HAHUS TMPU HM3YyYEHUU BEUIECTB H
XUMHUYECKHUX peakiuii, B (OPMHUPOBAHUH U PA3BUTUHU MO3HABATEIbHBIX YMEHUU U
UX T[PUMEHEHUU B YYEOHO-IIO3HABATEIIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NeSATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOr0 OOpalieHusi ¢ BEIIECTBAMH B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 11T, KaK:

— (opmupoBaHHe HMHTEIJIEKTYalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIbHOMY MPUHSATUIO PEIICHUH,
CIIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJCHHOCTh OOYyYeHHMs] Ha CHCTEMaTHYEeCKOe MpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAaYyYHBIM
MeToJlaM MO3HaHMs, (HOPMHUPYIOIIUM MOTHBALMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— obecrnieyeHune yCIOBH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO O0YHArOIIMMUCS
OTbITa Pa3HOOOpPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTIO3HAHUA, KIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIONINX YHHBEPCAIbHOE 3HAYCHHUE IS
Pa3IMYHbIX BUJOB JIE€ATEIBHOCTH;

— (¢opmupoBanue o0med (QYHKUMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLIEHUBATH SIBICHUSA
OKPY’KaIOIIEr0o MHUpa, WCIOJB3YS 3HAHUS U OIBIT, TOJyYeHHBbIC MPH HU3YUCHHUH
XUMHM, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B IOBCEIHEBHON JXU3HU U
TPYZIOBOM JIE€SITEIIBHOCTH;

— (QopmupoBaHue y oOyyaroumxcs T'yMaHUCTHUECKUX OTHOILIEHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY W TPYIOBOM JEATEIbHOCTH B LEJIAX
COXPaHEHUS CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOMN Cpeabl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOCHHS OOINEYEIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOwiee YMCIO YacoB, OTBEACHHBIX I HM3y4yeHUST XHMHUU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).
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COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHUYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU 4Y€JIOBEKa. XUMHSI 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. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumudeckas ¢opmyna. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BewnlecTB. (OTHOCHUTENbHAss aTOMHas Macca.
OTHOcuTENnbHAsT MOJIEKYJIsIpHAasi Macca. MaccoBasi A0JII XUMHUYECKOTO 3JIEMEHTA B
COEJIMHEHUHU.

KommuecTBo BemectBa. Moisib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BellecTBa. Pacuértel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

DuU3NYECKUE U XUMHUYECKHUE SBICHUS. XUMHUECKas peakus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XMMHUYECKUE ypaBHeHUs. Kiaccudukanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCYJI0H, mpaBuiIaMu paboThl B TaOOpaTOpUU |
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
(Gu3MUecKuX CBOMCTB O0O0pa3lOB HEOPraHUYECKHX BEIIECTB, HAONIOACHUE
¢u3nueckux (MJIaBJIEHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SIBJICHUN, HAOIIOACHHUE U
OMHMCaHWE MPU3HAKOB MPOTEKAHUS XUMHUUECKUX peakiuil (pasiokeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
meau (1) mpu HarpeBanuu, B3aumoieicTBre xkene3a ¢ pactBopom cosd meau (II),
U3Y4YCHUE CIOCOOOB pa3feICHUs] CMECEH: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BBITIApUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MpoBEACHNUE OUYNCTKH MTOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEICHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHE MOJIEJEH MOJIEKYJ
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3gyx — cMech razoB. CocraB Boznyxa. Kucimopon — anemMeHT U mpocToe
BemecTBo. Haxoknenue xucimopoia B mpupoae, (U3MUYECKHE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
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MOJIYYCHHUSI KUCIOpoJa B JIA0OpaTOpUU ¥ MPOMBINILIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TennoBoit 3¢ (heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — anemeHT u mpocrtoe BemectBO. Haxoxaenue Bogopoaa B
npupoae, GU3NYECKHEe ¢ XUMHYECKHE CBOWCTBA, NPUMEHEHHUE, CIIOCOOBI
noixyuyeHus. KucmoTsl u comnu.

Monsipabiii 00bEM razoB. Pacd€Tsl Mo XUMHUUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoucTBa BOAbl. Boma kak pactBopurenb.  PacTBOpHI.
HacepileHHble ¥ HEHACHIIMIEHHBIE PAcTBOpPbL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas 10Ji BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Ponp pacTBOpOB B IpUpoJie U B KU3HU 4YeloBeKka. KpyroBopot BoAbl B MpUPOJE.
3arps3HeHne NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasyomiue (OCHOBHBbIC, KHUCJIOTHbIC, aM(OTEepHbIE) U
HecosneoOpazyronue. Homenknatypa okcugoB. Du3nyeckue U XHUMHYECKHE
CBOMCTBA OKCUIOB. [lonyueHnne okcuaos.

OcunoBanus. Krmaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPUMbIC
ocHoBaHusA. HoMeHknarypa ocHoBaHni. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenkiarypa kucinor. ®usnyeckue u
XAMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[TonydyeHue KUCIOT.

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

['eHeTnueckas CBSA3b MEXKY KIaCCAMU HEOPraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

Ka4ECTBEHHOE OMPEIECIICHUE COECPKaHU KUCIOpOAa B BO3AYyX€, MOTyUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCJIOpOJa, HaOI0ICHUE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
MpEeKpalieHus] TOpeHHs (Mmoxapa), O3HAKOMJIEHHE C oOpasllaMu OKCHIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, PACMO3HABAHWE W W3YYCHHE
CBOMCTB BOJIOpoJia (TOpeHHe), B3auMojeicTBre Bojopoaa ¢ okcugom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUATIOB), HAOIIOJEHUE OOpa3llOB BEIIECTB
KOJMYECTBOM | MOJIb, HCCIEOBAHUE OCOOCHHOCTEW paCcTBOPEHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEM PAaCTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBUE BOAbI C METAJIAMHU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAJIOB),
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WCCIIeIOBaHNEe O0pa3lloB HEOPTraHWYECKHX BEIMIECTB PA3IUYHBIX KJIACCOB,
HaOJIOICHNE W3MEHEHUS OKPACKM MHIMKATOPOB B PACTBOPAX KUCIOT M IIEIOUYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBOpoM CepHON KHCIIOTHI,
KHCJIOT C METajulaMHi, peakUWil HEUTpal3aluH, IOJTYYEHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHWE OJIHOTO MeETajla JPYTMM M3 pacTBOpa COJIM, PEIICHUE
DKCIIEPUMEHTAIIBHBIX 3a/1ad MO0 TeMe «BaXHeWIne KIacChl HEOPraHMYECKHX
COECTUHEHUI».

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
iemeHToB JI. . MengeneeBa. CtpoeHue aToMoB. XMMHYECKasl CBSA3b.
OKHCIANTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKK KiIacCCU(PUKAIMK XUMUUYECKUX 3JeMeHTOB. l[loHsithe o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPhIE 00pa3yoT aM(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnonnueckuit 3axoH. [lepuoandeckast cucTteMa XUMHUYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkomepuonHas U JJIMHHONEpUOAHAS  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux 3emMeHToB J[. . Menneneesa. [lepuoas
u rpynmbl. OU3WYEeCKUd CMBICH MOPSAKOBOTO HOMEpPA, HOMEPOB MEpHOAAa H
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTaB aTOMHBIX saep. M3oTomnel. DnekTtponsl. CTpoeHue
AJIEKTPOHHBIX  000JIOUeK aToMOB TepBbIX 20 XUMHMYECKHUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTHKA XHUMHUYECKOIO
3JIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme /. 1. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajJhyca aTOMOB XUMHUUYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnonanueckoro 3akona u [leppoanvyeckoi CUCTEMbI XUMHYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. M. MeHneneeB — y4y€Hbli U
IpaKIaHUH.

Xumudeckass cBa3b. KoBajieHTHass (TOJisipHass W HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
[Tporecchbl OKMCIEHUs U BOCCTAaHOBIIEHUS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA LHMHKA C pAacTBOPaMHU KHCJIOT UM IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUsl, COCAUHEHUS).

Mesicnpeomemnmnuie ceasu
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Peanuzanusi MeXOpeAMETHBIX CBSI3€H MpH WM3YyYEHHM XMMHHM B 8 Kjacce
OCYIICCTBJISICTCS. 4Yepe3 HCIIONb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TaK W MOHATHUM, SIBISIONIUXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYUYHbIE MOHSATHUS: Hay4YHbIN (DakT, runoresa, Teopus,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUNIHOCTh, HAOIOIEHHE,
AKCHEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

@usnka: Marepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
M30TOIIbI, PAJUOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKHUI 3apsll, BEIIECTBO, TEJNO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (GU3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEPEHUs, KOCMOC, IJIAaHEThI, 3BE3/1b1, COTHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

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

9 KUJIACC

BemecTBo U XMMHUYecKasi peaKkIus

[lepnognueckuit 3axoH. [lepuoandeckast cucteMa XUMHUYECKHUX 3JIEMEHTOB /1.
. MenpaeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHUU CBOICTB
XUMUYECKUX DJJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, Kalaus, KaIbLUA U HX
COCMHEHUNM B COOTBETCTBHMU C TIOJIOKEHHEM 3JIEMEHTOB B llepuonnueckou
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHIbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIITUYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKHA U
BUJIa XUMHUYECKOM CBS3H.

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

Knaccudukaiysa XuMA4ecKUX peakiuii Mo pa3auvyHbIM MPU3HAKaM (110 YUCTy
U COCTAaBy YYacTBYIOIIMX B PEAKIUM BELIECTB, MO TerioBomy 3ddekty, Mo
W3MEHECHUIO CTENEHeW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTajnu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMHUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xXumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUUW U TMOJOKEHUE XUMHUYECKOTO

pPaBHOBCCHA.
OKI/ICJ'H/ITGJ'H:HO—BOCCTaHOBI/ITCJ'II)HI)Ie pCaKuuu, BHCKTpOHHHﬁ 6aJ1ch
OKHMCJIHUTEIILHO-BOCCTAHOBUTEIBHOU PCaAKINU. CocraBienue ypaBHCHI/Iﬁ
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OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUA C  HUCIOJIb30BAaHUEM  METOJa
AJIEKTPOHHOTO OaJtaHca.

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

Peakiiun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
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.

Xumuyeckuii IKChepumenm:

O3HAKOMJICHUE C MOJACIISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEILIECTB — METAUVIOB M HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xJopuaa HaTpus), UCCIEOBAHUE 3aBUCUMOCTU CKOPOCTU XMUMHUYECKON peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (DAKTOPOB, HCCIEIOBAHUE AIIEKTPOIPOBOJIHOCTU
pacTBOPOB BEHIECTB, IMpOLECCa JTUCCOIMAIIMU KHCIOT, IIEJIOYEed U  COJIer
(BO3BMOKHO  HCIOJIb30BAHHE BHUACO MAaTE€pUANIOB), IPOBEICHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TMPU3HAKK  TMPOTEKAHUS  peakuui  HOHHOro  oOMeHa
(oOpazoBanue ocajaka, BBIJIEJICHHE Tas3a, oO0Opa3oBaHHWE BOJbI), OIbBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUl
(ropeHue, peakiuu pa3fioKEHUs, COSUHEHHUs), pAcliO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHUe
AKCIEPUMEHTAIBHBIX 3a]1a4.

HemeTaJunibl 1 MX cOeIMHEHUS

OO6mast xapakTtepuctuka rajgoreHoB. (OCOOCHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Ppu3nueckue CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XWMHUYECKHE CBOWCTBA HAa MOpUMEpe  XJopa
(B3aUMOJEHCTBHE C METaUlaM{, HEMETaUIaMy, IIeJI0YaMH). XJIOPOBOJOPO/I.
CossiHass KUCIIOTAa, XMMHUYECKHUE CBOMCTBA, MOJy4YeHHUE, NpUMeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MPUPOJIC.

O6mast xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
MIPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJIOTPOITHbIE MOAU(DUKAIIIN KUCIOPOIa
U cepbl. XuMUYecKue cBoilcTBa cepbl. CepoBOOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUUYecKkue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENIN KHUCIOTHBIX OKCHUJIOB.
CepHas kuciiora, (HU3WYECKHE W XHMHYECKHE CBOMCTBAa (0OIHME Kak
MPEACTaBUTENST Kjacca KHCIOT W chenupuieckue). XHWMHUYECKHE pPEaKIuHu,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOco0a MOMYYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHOM KUCIOThI, KAYECTBEHHAsI pEAKLUs Ha
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cyiabdpaT-uoH. Haxoxaenue cepbl M €€ COCOUHEHUN B NpHpPOAE. XHUMUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE IOXKIH,
3arpsiI3HEHUE BO3/IyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEI0TBPAILCHUS.

OOmast xapakTepucTuka 3JeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIIECHHS. A30T, pacHpOCTPAaHEHHE B MPHUPOJE,
dusznyeckue U XxuMudeckue cBoiictea. Kpyrosopor a3ora B nmpupoe. AMMHaK, ero
bu3nYecKue 1 XUMUICCKHAE CBOMCTBA, MOJydyeHrne u mpuMeHerne. Com aMMOHWS,
ux pU3NUEeCKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJlydeHHe, (U3MYECKUE U XHUMHYECKUE
CBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Kilacca KHUCIOT U  chenudpuyecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIeM aMMOHMST B KayeCTBE MMHEPAIbHBIX
yno0peHnil. XuMHUYEeCKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl COETMHEHUSIMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOAoEMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, U3MUECKHE U XUMHUYECKHE CBOMCTBA.
Oxcug docdopa (V) u bochopHas kuciaota, Pu3ndIecKue U XUMHUUECKHUE CBOMCTBA,
nosyuenue. Mcnonp3oBanne pocaToB B KAYECTBE MUHEPATBHBIX YIOOPEHHUN.

OO6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAU(UKAIIUKA, PACHPOCTPAHEHHE B MpuUpoje, (U3MYECKUE U XUMHUYECKHE
cBoicTtBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
dbuznyeckue M XUMHUYECKHE CBOWMCTBA, JIEMCTBME Ha >KUBBIE OPTraHU3MBI,
MOJIYYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepoaa (IV), rumoresa ria00aJbHOrO TOTEIVICHUS KIUMaTa, ITapHUKOBBIMA
addekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUecKue U XMMHYECKHUE CBOMCTBA,
nojayyeHue W TnpuMeHeHue. KauecTBeHHass peakuusi Ha KapOOHAT-MOHBI.
Hcnonb3oBaHue KapOOHATOB B OBITY, MEIUIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO34UCTBE.

[lepBoHavasIbHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O COCTMHEHUSIX
yriaepoja (MeTaH, 3TaH, TUJIEH, alleTUIIEH, TaHOJI, TJIMLEPUH, YKCYCHAsI KUCTIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (yrojib, MPUPOJIHBIA Ta3, HEPTh),
MPOAYKThI UX TepepaboTku (OEH3WH), UX POJib B OBITY U MNPOMBIIIJIEHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUpaX, O€NKax, yriieBoJax — U uX
poJiM B JKHM3HM 4YeJloBeKa. MarepualbHOE€ €IMHCTBO OPraHUYECKUX U
HEOPTraHUYECKUX COCJIMHEHU.

Kpemnuii, ero ¢usnueckue H XHUMHYECKUE CBOMCTBa, TMOJyYEHUE W
npumeHenue. CoenuHeHHs KpemMHHUsT B mpupojae. OOmme mnpeacraBieHus 00
okcuae kpemHusa (IV) u kpemuueBoi kuciore. CHIMKAThl, UX HCIIOJb30BAHUE B
OBITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTeIbHbIE MaTepHallbl: KepaMuKa,
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CTEKJIO, IIEMEHT, 0eTOH, kene300eToH. [Ipobiempl 6€30MacHOTO WCIIOIh30BaAHMUS
CTPOUTEJIbHBIX MAaTEPUATIOB B MOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pa30B HEOPraHUYECKHUX BEIIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMN Ha XJIOPUJ-MOHBI U HAONIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OMBITHI, OTpaKalwmue (PU3NUECKHe W XUMHYECKHE CBOMCTBA
rajoreHOB M HUX COEIUHEHUH (BO3MOXXHO HCIIOIb30BaHUE BHUICOMATEPHUATIOB),
O3HAKOMJIEHHE C 0O0pa3laMu XJOPUAOB (TaJOre€HUIIOB), O3HAKOMIJICHHE C
oOpaslamu ceppl U €€  COeAUHEHUSIMU  (BO3MOXHO  HCIOJb30BaHHE
BUJIEOMATEPHUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa IMoJ JACUCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTBhI, HW3Yy4YCHUE XUMHYECKUX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
WOH W HAOJIOJeHWEe TpHu3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHE C (U3HUECKUMU
cBoiicTBaMu a3zora, ¢ochopa MU HUX COCIUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BHJIEOMATEpUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEHUH, MOTyYeHUE,
coOupaHue, pacrno3HaBaHUE U W3YYCHUE CBOMCTB aMMMakKa, MPOBEICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHMS U PochaT-uOH U M3YyUYEHHUE MPU3HAKOB
UX IPOTEKAHUSI, B3AUMOJICVCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI C ME/IbIO
(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), M3y4YCHUE Mozenein
KPUCTAUIMYECKUX pEIIETOK anMasza, Tpadura, ¢yiepeHa, O3HAKOMIICHUE C
MPOIIECCOM  aJCOPOLIMM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOHUCTBOM TNPOTHBOTras3a, MojydyeHue, coOupaHue, pacro3HaBaHUE U M3yUCHUE
CBOMCTB YIJIEKHCIIOTO Tra3a, MPOBE/ICHNE KauyeCTBEHHBIX peakluii Ha KapOoHAT U
CUJIMKAT-MOHBl W W3YYE€HHE MPU3HAKOB WX NPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIIMEH CHUJMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE HSKCIEPUMEHTATbHBIX
3a7a4 1o teMe «BaxkHelnme HeMeTauIbl U UX COEIUHEHUS).

MeTaJiibl 1 MIX COeIMHEHU S

OO01mast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUH
ux TmnonoxeHus B llepmogmyeckor cucrteMe xumuueckux daeMmeHTtoB J[. W.
MenpeneeBa u ctpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtammyeckas CBs3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
CIOCOOBI TIONy4eHHUST MeTaioB. [loHATHE O KOPPO3UM METAIJIOB, OCHOBHBIC
criocoObl 3aluThl UX OT Koppo3uu. CruiaBbl (CTallb, YyTyH, JIOPATIOMUHUH,
OpoH3a) ¥ X MPUMEHEHHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHntoB JI. M. MeHaeneeBa, CTpOCHHME MX aTOMOB, HaXOXJECHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUuasl u
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TUJIPOKCUIBl HaTtpusi W KanudA. [IpuMeHeHHWe MIeNOYHBIX METaIOB W HX
COCIUHCHUM.

[[lenoyHno3emenbpHblE METAUIbI MarHMid MW KaJbLMA: IIOJIOXKECHHE B
[Tepuomuueckon cucremMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, HaX0XJEHUE B IIpUpoe. PU3NUECKUE U XMMUUECKUE CBOMCTBA MAarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIPOKCHUI, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoXAcHWE B mpupoae. dPusmueckue u
XUMHUYECKHEe CBOMCTBA aFOMUHHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIIOMHHHUSI.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
. MengeneeBa, CTpo€HHE aToma, HaxOXJIeHUE B mnpupoaec. Duznyeckue u
XUMHYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U coyn kenesa (I1) u xemnesa
(IIT), nx cocraB, CBOICTBA U MOJYyUYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME ¢ o0pa3llaMd METAJIOB U CIUIABOB, HUX (HU3NUYECKUMU
CBOMCTBAMH, M3Y4Y€HHE  PE3YJIbTAaTOB  KOPPO3WH  METAIOB  (BO3MOIYKHO
HCIIOJIB30BaHNE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB KECTKOM BOJIbI, MPOLECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAaHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
KaYECTBCHHBIX PEAKIIMKA HAa WOHBI: MAarHus, KaJablMs, aJIIOMUHHS, [IMHKA, JKEJe3a
(IT) u xeneza (III), mequ (I1), HaGnrOAEHNE W OMUCAHUE TPOIECCOB OKPAITMBAHMS
MJJaMEHH MWOHAaMU HaTpusi, Kalus U Kaiblusg (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHUAA ATFOMUHUS
Y TUAPOKCHUJIA [MHKA, PEIICHUE SKCTIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baknenime
METAaJlJIbl U UX COCAMHCHUS.

XHUMHUS ¥ OKpPY:KaoUias cpeaa

BemectBa u Marepuanbl B ITOBCEIHEBHOM XHU3HM YEIOBEKA. be3omacHoe
MCIIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakiuil B ObITy. [lepBas momoinpb npu
XAMHUYECKUX 0KOTaxX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHHE OKpYKarouied cpeabl (MpeaeiabHas T0mycTUMast
KOHIIEHTpalus BemiecTB, nainee — [1/1K). Ponb xuMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:

u3ydeHue oOpaslioB MaTepuaoB (CTEKJIO, CIJIaBbl METAJIOB, MOJMMEPHBIS
MaTepualbl).

Mescnpeomemmnbnie ceasu
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Peanuzamus MeXnpeIMETHBIX CBSI3ed NMpU HM3YYECHHUH XMMHH B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIIOIIUXCS CUCTEMHBIMH JIJISl OTACNBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSATHUS: HAy4YHBIM (DaKT, 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.
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IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJbTaThl OCBOCHHMS MPOTPAaMMbl OCHOBHOIO OOIIETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJIEHUS M CIHOCOOCTBYIOT IMpolleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUUW U
pacIIMpPEHUE OIBITA AESITEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABAIAX MEXKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W JAPYrHMX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOM COBMECTHOUM MAEATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IJaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
W B3aUMOIIOMOINM B TIpollecC€ OTOW Yy4yeOHOM eATeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MMO3HAHUSA:

MHPOBO33PEHYECKUE TPEJICTABICHNUS O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA IMOJIYYEHHE HOBBIX 3HAHWUM I10
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHUS HAOJI0IaeMBIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIMOHHOW M YUTATENbCKOM KYJBTYpPHI, B TOM YHCIIEC
HABBIKOB CaMOCTOSITEJIbHOM paloThl C y4eOHBIMU TEKCTaMM, CIPABOYHOMN
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JUTEPATYPOH, TOCTYIMHBIMA TEXHUYECKUMH CPEICTBAMH HWHGOPMAITMOHHBIX
TEXHOJIOTHH;

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

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS 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 ¢
XUMHUUYECKUMHU BEIIECTBAMH B OBITY U pEabHOM KU3HU;

5) Tpy10BOT0 BOCIIMTAHMSI:

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,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) 3K0JI0TrNYeCKOr0 BOCIIMTAHUSA:

HKOJIOTUYECKU II€JIECOO0PAa3HOE OTHOIIEHHWE K MpPHUpOJie KaK HCTOYHUKY
YKU3HHM Ha 3emJle, OCHOBE €€ CyIIECTBOBaHUS, IOHUMAaHUE LIEHHOCTU 30POBOIO U
Oe3omacHOro o0Opas3a >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, MOJIy4aeMble MPU MU3YYCHUH XUMUU, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOM  KYJIbTYpbl, OCO3HaHUS TrJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeaMETHBIX pPE3yJNbTaTOB BBIICISIOT 3HAYUMBIE ISt
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeaMeTax W MO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPeAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEIOCTHON
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HAyYHOW KapTHUHE MHUPA, U YHUBEpCATIbHBIC yueOHbIE NeHCTBUs (TT0O3HABATEIBHEIE,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPHIE 00ECIeUnBarOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M 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
MPU3HAKKA, yYCTaHABJIMBATh B3aUMOCBS3b C JPYTMMHU TOHSATHUSIMH), 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 MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE pacCyXkJAeHUs (MHIYKTUBHBIC, JCTYKTUBHBIC, 10 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 PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISBIATh M XapaKTEpU30BaAThb CYIIIECTBEHHbIC
MPU3HAKUA U3y4aeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUM,
BBISBJIATH,  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciieoBare/IbCKHe AeiCTBUS:

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 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 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 MPEACTABJICHUS, MMOJYy4aeMyI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;
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YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3aIpOChl MPHU MOUCKE U 0TOOpe
uHPOpPMAIlMU W COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JMJIs BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYPOU aKTUBHOTO MCIIOJIb30BAaHUS PA3JIMUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce Yy4eOHOH U
HCCJIEIOBATENLCKONU JEATEIbHOCTH HUH(MOPMAIIMIO O BIUSHUU IPOMBIIICHHOCTH,
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
CyllecTBY  oOCyXJaemMol  TeMbl, (OPMYJIHpPOBATH CBOU  MPEMJIOKECHUS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JNEATEIPHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUUYECKOTO IKCIEPUMEHTa (J1ab0paTOpHOTo OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

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 ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTD, BBIOMpaTh Harbonee 3pPeKTUBHbIE CIIOCOOBI pelieHus: yueOHbIX U
MO3HABATENIbHBIX 33/a4, CaAMOCTOSITEIbHO COCTaBJISATh WM KOPPEKTUPOBATH
MPEUIOKEHHBIM  aNTOPUTM JEUCTBUW NPHU BBINOJHEHUU 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
UCIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NeUCTBUM, crenupudecKkue s TpeAMETHOW o0mact  «XUMHS», BHIBI
JNEATeIbHOCTH 1O  TMOJYyYEHHI0O HOBOIO 3HAHWS, €ro  HWHTEpIpETaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyuenus B 8 kj1acce npeMEeTHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX TMOHSTHI: aToM, MOJIEKyIa,
XUMHYECKUN JIJIEMEHT, IMPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JI€MEHTa B COCIMHEHUHU, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA4, OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHCIICHUS, XUMHUYECKasi peaKkuus, KiIacCUPUKAMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TETII0BOU 3 EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJIOW aroma, aTOMHasi OpOHUTallb, pPaanycC
aToMa, XUMHUYECKasl CBs3b, MOJSIPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
VMOHHAs CBA3b, MOH, KaTUOH, aHMOH, PACTBOP, MAccoBas J0Ji BeEIlEeCTBa
(poreHTHAsE KOHILIEHTpAIsi) B PacCTBOPE;

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

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

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

e packpbiBaTh cMbIca Ilepunomnueckoro 3akonHa JI. WM. Mengeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoauueckoit cucreme,
3aKOHOB COXpPAHEHHs MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUSI, 3aKOHA ABOTaJpo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnma)y, maibsie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepuomnueckass cucTteMa XuMHYeckux siemeHToB [J[. H.
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB
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XUMUYECKHUX DJIEMEHTOB (COCTaB M 3apsij spa, 001Iee Yuciio dJIEKTPOHOB
U PaCTIpEICIICHHUE UX 0 SJIEKTPOHHBIM CJIOSIM);

e KJIACCH(PUIIUPOBATh XUMHYECCKUE IJIEMEHTHI, HCOPTAHMYCCKHE BEIECTBA,
XUMHUYECKUE PeaKuu (M0 YUCIY M COCTaBY YYACTBYIOIIMX B PEAKIIHUH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

e XapaKTEepHU30BaTh (OMUCHIBATH) OOIME XUMUYECKHUE CBOMCTBA BEIICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUUECKUX PEAKIINIA;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAUECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpALCHUNA B
Pa3INYHBIX YCIOBUSAX;

e BBIYUCIISITH OTHOCHUTCIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO JJIEeMEHTa 10 (dopmyse
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e TPUMEHATH OCHOBHBIC OTICPAIMHA MBICIUTEIHHONU NEATCIHOCTH — aHau3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHUE TMPUYMHHO-CICACTBEHHBIX CBSI3ed — JUISI M3YyYEHUS] CBOMCTB
BEIIECTB M XHUMHUYECKHX PpEaKIMil, eCTECTBEHHO-HAyYHBbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICICHHBIN);

e CIEAOBaTh TMpaBWJIaM  TIOJB30BaHUS ~ XMMHUYECKOW  TOCYAOM U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOIYYCHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOW MacCOBOM JOJIEM PACTBOPEHHOIO BENIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;takmyc, dheHondraient, METUIOPAHXK U IPYTHE).

K xonIy 0OyueHus B 9 Kj1acce peIMETHBIC Pe3yIbTaThl HA 0a30BOM YpOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

e PacKpbhIBaTh CMBICII OCHOBHBIX XHWMHUYECKHX TOHSATHH: XUMHYECKUUN
DJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWOH, IMPOCTOE BEIICCTBO,
CJIOKHOE BEIIECTBO, BaJICHTHOCTH, 3JIEKTPOOTPHUIATEIHHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl PEaAKIUsl, XUMUYECKasi CBSA3b, TEIJIOBOU A(P(HEKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOJUTHI, DJIEKTPOJIMTUYECKAS JTUCCOIMAIINS, PEaKIUU HOHHOTO
oOMeHa, KaTaau3aTop, XHMHUYECKOE paBHOBecHE, oOOpaTUMble U
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HEOOpaTUMbIE pPEaKIUH, OKHUCIUTEIHbHO-BOCCTAHOBUTEIHHBIC PEAKIINH,
OKHCJIUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE M  BOCCTAHOBJICHHUE,
ATOTpOTHsA, aM(pOTEPHOCTh, XUMHUYECKasi CBs3b (KOBAJICHTHAs, WMOHHAs,
MeTaJTN4YecKas), KpUCTAJIMYecKas pemnéTka, KOppo3us METaJlIoB,
CIJIaBbl, CKOPOCTb XHMMHYECKOW PpEAKUMH, IMPEACIbHO OMyCTUMas
xoHuenTpanus [1/IK Bemecrna;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHWYECKUX TMOHITUH H
MIPUMEHATH ITHU MOHSITHUSA MPU OMTMCAHUU BEIIECTB U UX MPEBPAILICHUN;

e HCIOJIb30BaTh XUMHYECKYI0 CHMBOJHUKY JJI1 COCTaBJieHUs (QopMyi
BEIIECTB M YPABHEHUN XUMHUYECKUX PEAKIIU;

e OIpPENETSATh BAJCHTHOCTh U CTETICHb OKUCIICHUSI XUMUUECKUX IJIEMEHTOB B
COCMHECHUAX PA3JIMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OMpeNeIEHHOMY KJIacCy COeIMHEHUM 1o (opMyniaM, BHUI XHMHUYECKOMN
CBs3U (KOBaJICHTHAs, WOHHAS, MeTaUIM4YecKas) B HEOPraHUYECKHUX
COCIMHEHUAX, 3aps] MOHA MO0 XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

e packpeiBaTh cMmbich Ilepuognueckoro 3akona J[. WM. MenngeneeBa u
JICMOHCTPUPOBATh €r0 IOHMMAHMWE: OINHUCHIBATh U XapaKTepPU30BaTh
Tabnuuynyo Gopmy Ilepuogmdyeckoid CUCTEMBI XUMHYECKUX HIIEMEHTOB:
pa3nivyath TMOHSTHS «rJaBHas mnoAarpynna (A-Tpynma)» u «moOouyHas
noarpynmna (b-rpynma)», manele u OOJBIINE IEPUOIBI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM TabiuIe, C
YUCJIOBBIMM  XApPaKTEPUCTHUKAMHU  CTPOCHHUS  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB W 3apsi] sjpa, OOIIee YHUCIO DJJICKTPOHOB U
pacmpenieieHue HMX IO JJIEKTPOHHBIM  CJI0SIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M UX COCAUHCHUMN B
npejesiax MajibIX MEPUOJIOB M TJIABHBIX MOATPYIN C YYETOM CTPOCHUS HUX
aTOMOB,;

e KJacCUPUIIMPOBATH XMUMHUYECKHUE AJIEMEHTHI, HEOPTAaHMYECKHUE BEILECTRA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEIIECTB, MO TEMIOBOMY 3P HEKTy, MO0 U3MEHEHHUIO CTENICHEH OKHCIICHUS
XHMHYECKUX DJIEMEHTOB);

e XapakTepu3oBaTh (OMHUCHIBaTH) OOIIME M CHEHU(PUUYECKUE XUMHUYECKUE
CBOMCTBAa TIPOCTBHIX M CJOXHBIX BEIIECTB, MOJITBEPXKIAs OIMNHUCAHUE
NpUMepaMH MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUU COOTBETCTBYIOIIHUX
XAMUYECKUX PEAKIIHI;

e COCTABJSITh YPaBHEHUS HJIEKTPOJUTUYECKOM JUCCOLMALMM  KHUCIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPAILLIEHHBIE YPABHEHUS PEAKIIMN HOHHOTO
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oOMeHa, ypaBHEHHUS PEAKIUW, TOATBEPKIAIONMINX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMHU PA3ITMYHBIX KJIACCOB;

e pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MIOCPEICTBOM COCTaBIICHUS DJICKTPOHHOTO OajaHca 3TUX PeaKIni;

e TIPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHUMOCTH OT WX CTPOCHUSA,
BO3MOYKHOCTH TIPOTEKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTENBHYIO MOJIEKYJISAPHYIO W  MOJSIPHYIO MAacChl
BEIICCTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO »JJIeMEHTa 1O (GopMyIie
COCIMHEHWsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

e CcOONIOAATH  TpaBWIA  MOJB30BAHMS  XUMHUYECKOM  TOCyqoll U
7ab0opaTOpHBIM  00OpYIOBaHMEM, a TaKXKe IMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMHU 110 BBITTOJHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TONYYCHUI0O WU COOMPaHUIO
ra3zo00pa3HbIX BEUIECTB (aMMHUaKa U YIJIIEKHUCIIOro ras3a);

e TMPOBOJWUTH  PEAKIMH, TOATBEPXKIAIONINE  KAYEeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACHO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMU/I-,
uonua-, kapoonar-, ¢docdar-, cunmkar-, cyiabdar-, THAPOKCHUII-UOHBI,
KaTHOHBI aMMOHHUS M HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIHWE B
BOJHBIX PacCTBOpPaX HEOPTAHMYECKUX BEIIECTB;

e TPUMEHATH OCHOBHBIE OTEPAIMU MBICTUTEIHHONU NEATEILHOCTH — aHaJu3
U CHHTE3, CpaBHEHHE, OOOOIIECHHE, CHCTEMAaTH3aIlii0, BBISBICHHUE
MPUYUHHO-CJICJACTBEHHBIX CBS3€H — I WU3y4YEHHUS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOIbl TIO3HAHUS —
HaOIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, IKCIICPUMEHT (peanbHBIA H

MBICJICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dyeKkTpoHHbIE (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Paznea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
XuMus — BaKHast 00J1acTh
11 €CTCCTBO3HAHUS U 5 ) bubnuorexa [JOK
’ MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837¢
YeJIoBeKa
12 BeriectBa 1 XuMHUECKHE 15 1 bubmnoreka IIOK
' peakuuu https://m.edsoo.ru/7f41837¢c
Uroro no pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB

)1 Boznyx. Kucnopon. Ilonsitue 6 bubmuoreka [JOK
00 okcumax https://m.edsoo.ru/7f41837¢
) Bonopoa. Ilonsitue o kucinorax g 1 bu6muoreka [JOK
U COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsr. [Tonsitue 06 5 1 1 bu6anoreka LIOK
OCHOBAHUSAX https://m.edsoo.ru/7f41837¢c
54 OCHOBHBIC KJIaCCHI 1 | | bubmuoreka [{OK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCINTEIbHO-BOCCTAHOBHTEIbHDBIE P€aKIuu
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Ilepronnueckuii 3aKOH U
Ilepuonnueckas cucrema

3.1
XHUMUYECKHX dj1eMeHToB JI. 1.
MenneneeBa. CtpoeHue aToma
XuMHYecKasi CBSI3b.

32 OKHCIUTEIIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITUN

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPO'PAMME

15

68

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

HaumeHoBaHue pa3/iesioB U TeM
NMPorpamMmbl

Ne i/

Pa3zgea 1. BenecTBO 1 XUMHYECKHE PeaKIUU

[ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA

= OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX
' peaxuuii

13 DIIEKTPOIMTHYECKAs TUCCOLUALINSL.

XHUMHUYECKUE PEAKLIUU B PACTBOPAX
Hroro no pazgeny

Pasznen 2. HemeTasIbl M HX cOeIMHEHHS

1 OO0mas XxapakTepuCTUKa XUMHUUECKUX
' aneMeHToB VIIA-rpymmsl. ["anorenst

OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€
COCTUHEHUS

OO11ast XapaKTepUCTHKA XUMHYECKUX
23 aneMeHTOB VA-rpymmsl. A30T, Gpochop u ux
COEIMHEHUS

OO61mas xapakTepUCTHKa XUMUYECKUX
24 aneMeHToB IVA-rpynmnsl. Yriepon u
KPEMHHUH U UX COEANHEHUS

Uroro no pazgeny

KoanuecTBo 4acoB

Bcero
padoThI

17

25

KonTposbHbie

IIpakTn4yeckue
padoTshI

DJIeKTPOHHbIE
(undgposBbie)
oOpa3oBaTe/ibHbIE

pecypchbl

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

bubnuorexa [JOK
https://m.edsoo.ru/7f41a636

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

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

bu6nuorexa [IOK
https://m.edsoo.ru/7f41a636

bu6anoreka LIOK
https://m.edsoo.ru/7f41a636

but6mmorexa [IOK
https://m.edsoo.ru/7f41a636
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Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

bub6nmoreka [IOK
3.1 (0]§) i 4
HIHE CBOHCTRA MeTaTIon https://m.edsoo.ru/7f41a636
bubnunoreka LIOK
3.2 B i 16 1 2
QKHEUIINE METaJUThl U MX COCTUHCHUS https://m.edsoo.ru/7 412636
Uroro no pazueny 20

Pa3znean 4. Xumus 1 OKpysKamomas cpeaa

4.1 BertecTBa 1 MaTepualibl B )KH3HH YEJIOBEKA 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PesepBHOE Bpems 3 bubmorexa LOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
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HOYPOYHOE IINTAHUPOBAHUE
8 KUIACC

Tema ypoka

[Ipenmer xumuu. Poias XuMuu B 5KU3HU
geJjioBeKa. Teja U BelmecTBa

ITonsaTue 0 MeTOAaX MO3HAHUS B XUMUH

[IpakTuueckas pabora Ne 1 «IIpasuia
paboThI B 1a00OpaTOPUU U IPUEMBI
oOparieHus ¢ J1abopaTopHbIM
000pyIOBaHUEM

Yucrtsle BemecTBa U cmecu. CriocoOsl
paszeneHus cMecen

[IpakTnueckas padora Ne 2
«Pa3nenenue cmeceill (Ha npumepe
OYHMCTKH MTOBAPEHHOM COJIN)»

ATOMBI U MOJIEKYJIBI

XUMHYECKHUE DJIEMEHTHI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX 2JIEMEHTOB

[IpocTeie u cloXKHBIE BEIECTBA

ATOMHO-MOJIEKYJIIPHOE YUEHHUE

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

Jara
U3ydeHust

JIeKTPOHHbIE
uudgpoBbie
oOpa3oBaTe/ibHbIE

pecypchl

bubmuorexa [JOK
https://m.edsoo.ru/ff0d210c

bubmuorexa [JOK
https://m.edsoo.ru/ff0d227¢

bubmuorexa [JOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d28c8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumuueckas popmyia. BanreHTHOCT
aTOMOB XMMHYECKUX 3JIEMEHTOB

OTtHocuTeNbHAS aTOMHAs Macca.
OTHOCHUTENIBHAS MOJIEKYJISIpHAsE Macca

MaccoBas J0JI1 XUMHUYCCKOI'O
9JICMCHTA B COCIMHCHHUHU

KomnuectBo BemecTsa. Moib.
MousipHast macca

dusndeckre U XUMUYCCKUE SIBICHUS.
XuMuYecKas peakius

HpI/ISHaKI/I " YCJIOBUA MTPOTCKAHUSA
XUMHNYCCKHUX peaKI_II/Iﬁ

3aKOH COXpaHEHHUs MacChl BEIIECTB.
XUMHUUECKUE YPaBHEHHUSI

BrruncneHus: KoIm4ecTBa, MacChl
BEIIECTBA 10 YPAaBHEHUSAM XUMHUYECKUX
peakuuii

Krnaccudukanus XuMHUECKUX peakiui
(coenuHeHus, pa3IoKeHHUS,
3aMelIeHus, oOMeHa)

M. B. JIoMOHOCOB — y4€HBIN-
sHIMKIIoneaucT. O6o0IeHne u
CUCTeMaTH3aIHsl 3HAaHUH

Kontponbnas padota Nel o teme
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Boznyx — cmecsk razos. Cocras
Bo3ayxa. Kucinopoa — snemeHT u

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2eae

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d323¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d350c¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d5230

bubmuorexa [JOK
https://m.edsoo.ru/ff0d37fa

bubmuorexa [JOK
https://m.edsoo.ru/ff0d3al6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3{34

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d40c4

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448e¢
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npocroe BeuecTBo. O30H

dusnueckre U XUMHUYECKHUE CBOMCTBA
KHUCJIOpoJia (peaKkuu OKUCIICHUS,
ropenue). [lonsarue 06 okcumax

CriocoOsl MosTy4eHus: KUCI0poia B
1abopaTopuu U MPOMBIIUIEHHOCTH.
[Ipumenenue kucnopoa

TennoBoi 3 PexT XuMUIeCKoM
peaKIyu, TIOHSATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30- U
SHIOTEPMHUECKUX PEAKIIUAX

TorumBo (HedTh, yroias U METaH).
3arpsi3HeHUE BO3lyXa, CIOCOOBI €ro
IPEJOTBPALLICHUS

[IpakTuueckas padota Ne 3 o Teme
«[lonydyenue u cobupanue KucIoposa,
M3y4YEHUE €r0 CBOMCTB)

Bonopon — anemeHT u mpocroe
BelecTBO. Haxoxaenue B npupoje
du3znuecKrue 1 XMMUYECKHE CBOMCTBA
Bojopoaa. [I[pumenenne Boopoaa

IlonsTHe 0 KMCIIOTaX U COJIAX

CriocoOsl nostydeHus BOAOpoia B
nabopaTtopuu

[Tpaktrueckas padota Ne 4 o Teme
«[lonyuyenue u cobupanue Bogopoaa,
W3y4YEHUE €r0 CBOMCTB)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d497a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4c4a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d50d2

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4{42
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ModnsipHblii 00bEM Ta30B. 3aKOH
ABorazipo

Brruucienns o0béMa, KOJIMYECTBA
BEILIECTBA I'a3a 110 €ro U3BECTHOMY
KOJINYECTBY BELIECTBA MIIK 00BEMY

Brraucienus 00EM0B Ia3oB 110
YPaBHEHHUIO pEaKIMM Ha OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUI I'a30B

dusnueckue U XUMHUYECKHE CBOMCTBA
BOJBI

CocraB ocHoBauuii. [Touarue 00
AHAUKATOpax

Bopna xak pactBoputens. Hachiennble
Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
JI0J1s1 BELIECTBA B PaCTBOPE

[TpakTruyeckas pabora Ne 5 o Teme
«IIpuroroBiieHre pacTBOPOB C
ONpeAcIEHHON MacCOBOM 10er
PacTBOPEHHOTO BEIIECTBAY
KonTtponbHast pabota Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
Oxkcupl: cocTaB, KJIacCupUKaIus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS,
HOMEHKJIaTypa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d542¢

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d59¢2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d67ca
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[TonydyeHune u XuMHUUECKHE CBOMCTBA
OCHOBaHMI

Kucnorsl: coctas, knaccudukanus,
HOMEHKJIaTypa

[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
KHUCJIOT

Conu (cpeanue): HOMEHKIATypa,
CHOCOOBI MOTYyYEHUS, XUMUYECKHE
CBOMCTBA

[IpaxTnueckas padora Ne 6. Pemenue
IKCIIEPUMEHTAIILHBIX 33724 110 TeMe
«OCHOBHBIC KJIACCHI HEOPTAHHUECKUX
COCTUHEHUN»

I'enernueckas cBsI3b MEKy KilacCaMu
HEOPraHWYECKUX COCIUHEHUIN

O000I1IEHNE U CUCTEMATHU3AIMS SHAHUI

KonTtponbHast pabota Ne3 o reme
"OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX
coeuHeHu"

HepBHe IOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHUX 3JIeMEHTOB. [loHATHE O
rpyniax CXOAHbIX 3JIEMCHTOB

[Tepuonnuueckuii 3aKOH U
[Iepuoanueckas cucreMma XUMHYECKUX
anemenToB [I. 1. Menaeneera

[Iepuonsl, rpynmsl, MOATPYIIIBI

bubmuoreka [JOK
https://m.edsoo.ru/ff0d67ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK
https://m.edsoo.ru/ff0dfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bu6mmorexa [IOK
https://m.edsoo.ru/00ad9b7c

bubmuorexa [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edso00.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa

bu6mmorexa [IOK
https://m.edsoo.ru/00ada52¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ada52¢c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuoanueckoit
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTUKa XUMHUYECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [leproanueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
PesepBusblii ypok. O0001IEHNE 1
P P . bubnuorexa [JOK
58 CUCTEMaTH3aIUs 3HAHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepouHas paboTa
KonTponbnas padota Ne4 o teme
59 «CtpoeHue atoma. XUMHUUYECKas CBS3b) bubmorexa HOK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepouHas paboTa
60 DNEeKTPOOTPHUIIATETLHOCTh ATOMOB bubnunorexa [JOK
XUMHYECKHAX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMmu4eckas CBs3b bubmorexa HOK
https://m.edsoo.ru/00adac34
6 KoBaneHnTHast nosnsipHast XUMHYECKas bubnuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHnTHas HenossspHas XuMu4eckas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCITCHUS bubnmuotexa [JOK
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https://m.edsoo.ru/00adae28

65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIC | bubnmoreka [JOK
peakuu https://m.edsoo.ru/00adb076
b OK
66 OxkucIUTEeNU U BOCCTAHOBUTEIH 1 nommorexa I

https://m.edsoo.ru/00adb076

Pese i ypok. O0001menne
PBHbI YP ere bubarorexa [JOK

67 7| eMe 1
CHCTEMATH3ANIA SHAHIH TO TeM https://m.edsoo.ru/00ad9cb2

«CtpoeHue aroma. XUMUYECKasl CBS3b

68 PezepBHblit ypok. O600meHne u | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63 5 4
I[TPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
[lepuoauueckuii 3aK0OH.
| [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHUYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOAOB
3 Kiaccudukanust 1 HOMEHKIIaTypa | bubnnorexa [HOK
HEOPTraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Buasl XuMHU4uecKoM CBS3U 1 THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
6 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN
bu6mmorexa [IOK
7 peakuuu. [IoHSITHE O TOMOTE€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.
8 daxkToprl, BIUAIONIAE Ha CKOPOCTD 1 bubnnorexa LIOK
DL, . P https://m.edsoo.ru/00adc28¢c
XUMHUYECKON PEaKIINU U TTOJIOKEHNE
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XUMHUYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIILHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 mucconuanyy. CHIIBHBIE U CIIa0bIe buGnnorexa LIOK
' https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peaKIIni bubmmorexa LOK
P P https://m.eds0o.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE MPEICTABICHUN bubmmorexa LHOK
p“ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIpENCTaBIEHNHA 00 bubmmorera [TOK
p . https://m.edsoo.ru/00add8b2
SJIEKTPOJIUTUYECKON AUCCOIUALINHI
14 ITorsaTrue o ruapom3e coneu bubmmorera [TOK
P https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne sKkcrepuMeHTaIBLHBIX bubmnorexa [IOK
p https://m.edsoo.ru/00addbfa
3a71a49»
Konrtponsnas padora Ne2 o teme
17 «IIIEKTPOIIUTHYECKAS TUCCOIIHAIIH bubmmorera [TOK
p ) https://m.edsoo.ru/00addecO
XUMHUUECKUE PEAKIIUU B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHUYECKHE CBOMCTBA HA IIPUMEPE bubmmorexa [IOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHE CBOMCTBA, MOJyUYCHHE,
MIPUMEHEHUE

[IpakTuueckas padora Ne 2 o reme

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

bu6mmoreka [IOK

20 «ITonydyenue CoJITHOM KUCIIOTHI
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONCTB»
Brruncienns no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIMN, €CIIU OOUH U3 Bubmaorexa ITOK
p ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
” OO0m1as XxapaKTepUCTHUKa 3JIEMEHTOB bu6mmoreka [IOK
VIA-rpymibl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxaenue cepel U €€ COEMHEHNI bubnanoreka [LIOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cephbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcuapl cepsl. CepHas KMCIIOTA,
25 buznyecKkrue 1 XUMUIECKHEe CBONCTBA bubmnorexa [IOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUUYECKUE PEAKIIUH, JIeKAILUE B
OCHOBE IIPOMBIIIIEHHOTO Coco0a
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepol
7 Beruucnenue MaccoBoil JJ0IM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO0mras XxapaKTepuCTUKa JIEMEHTOB bubnmuotexa [JOK
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VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

AMMHaK, ero pu3nvecKue u

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

bubmuoreka [JOK

29 XAMHYECKHE CBOMCTBA, MOJYYEHUE U
» HOIYH https://m.eds00.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padota Ne 3 o Teme
30 «ITonydyenune aMmmuaka, u3yueHue ero bubmmorexa [TOK
i gtk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp3oBanne HUTPATOB U COJIEH
aMMOHHUS B KAUECTBE MUHEPAIbHBIX

32 T00peHnii. XUMHUUYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arps3HEHUE OKPYXKAIOLEH Cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 dochopHas kucnora, pusnueckue u bubnuorexa LIOK

p o https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTYyYEHUE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
docharamu
VYriepona, pacupocTpaHeHe B

35 pu ﬁjle, gmnzea(l;e 1 XUMUYECKHE Bubmmorexa LIOK

p ? ’ https://m.edsoo.ru/00adfd9c
CBOMCTBa

36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XAMHUYECKHE CBOMCTBA. https://m.edsoo.ru/00adfebe
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38

39

40

41

42

43

44

DKosorunyeckue npoodIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

VYroabpHag KUciioTa U €€ coJin

[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa.
KauectBenHnast peaxiust Ha KapOOHaT-

HOH

[TepBoHavabHBIEC TOHATHSA 00
OpraHUYECKUX BEIIECTBAX KaK O
COCIMHEHUSAX YIIIepoaa

Kpemuunii u ero coequHeHus

[IpakTuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
«Baxnaenne HeMeTalIbl ¥ UX
COCIMHCHUS

Konrtponsnas padora Ne3 o teme
«Baxneimme HeMeTaIbl U UX
COEJITMHEHUS»

OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJUIOB.
Merannuueckas CBs3b U
METAJNTNYECKask KpUCTATMYECKast
pemérka. @u3nvecKre CBOMCTBa
METaJUIOB

XUMHYECKHE CBOMCTBA METAJIOB.
DNEKTPOXUMUYECKUN P
HaIPSHKEHUN METaJNIOB

bubmuoreka [JOK
https://m.edsoo.ru/00ae006¢

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢e

bubmuorexa [JOK
https://m.edsoo.ru/00ae054¢e

bubmuorexa [JOK
https://m.edsoo.ru/00ae080a

bubmuorexa [JOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el8

bubmuorexa [JOK
https://m.edsoo.ru/00ael103e

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156
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53

54

55

56

O0611me crnocoObl MoTy4eHHs
MeTaiuioB. CruiaBel. Beraucienus mo
YpaBHEHUSM XUMHUYECKUX PEAKIINH,
€CJIM OJITMH U3 PEareHTOB COJICPIKHUT
pUMeCcH

ITonsarue o KOppO31uHu METAJIJIOB

[Ieno4nble METAIBI

OKcubl U THAPOKCUJIBI HATPUS U
KaJus

[IlenouHoO3eMeNIbHBIC METAJIIIBI —
KaJIbIIUA ¥ Mardui

Baxkneiinie coeIMHEHUS KaJIbLIIUI

O00011eHNEe U CUCTEMATU3ALIS
3HAHUN

JKEcTkoCTh BOIBI U CIIOCOOEI €8
yCTpaHEHUS

[IpakTuueckas pabora Ne 6 o Teme
"XEcTKoCTh BOABI 1 METOOEI €€
ycTpaHeHHs"

ATTOMUHUN

AMpoTepHbIe cBOMCTBA OKCHIA U
TUAPOKCUAA

Kemneso

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edsoo.ru/00ael1278

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 5¢8

bu6mmorexa [IOK
https://m.edsoo.ru/00ael 5¢8

bu6mmoreka [JOK
https://m.edso00.ru/00ae1886

bu6mmorexa [IOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [IOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86

[okymeHT co3gaH B anekTpoHHoi copme. Ne 39 ot 30.08.2025. Vicnonnutens: M'mbagynnuH 3.0.

Ctpanuua 38 n3 67. Ctpanuua cosgara: 30.08.2025 15:56

Il INIEKTPOHHBIN
=¥ TATAPCTAH


https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIAPOKCHU/IBI U COJIU JKEJe3a

bubmuoreka [JOK

> (IT) u xxene3a (III) https://m.edsoo.ru/00ae35¢6
58 0606LEIeHI/Ie U CHCTEMAaTH3aIIUS
3HAHUHN
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brluucnenus no ypaBHEHUSIM
XUMUYECKUX PEaKUUid, €CIM OJUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MacCOBOM JI0JIM BbIXO/a MPOAYKTa
peakiuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HaAHUHN
KonTponsHnas padora Ne4 o teme
62 «BaxHenmme MeTalibl U UX
COETMHEHUS»
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edsoo.ru/00ae4270
Ponp xumuu B pemieHnn bubnnoreka [JOK
65 IKOJIOTHUYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cHUcTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PesepBHsIit ypok. O6001IeHNE 1 bubnmnoreka [JOK
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CUCTEMAaTHU3alus 3HaAHUI https://m.edsoo.ru/00adb33c

PesepBHbIil ypok. O0001ICHNE 1 bubnnoreka [HOK
68 . 1
cUCTeMaTHu3alus 3HaHUU https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 .
I[TPOT'PAMME
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM

OBPA3OBATEJBHOM ITPOI'PAMMBbBI

8 KUIACC

Koxa
IIpoBepsiemble MpeAMETHBIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOM
NMPOBEPAEMOro

00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJbTara

1 ITo Teme: «IlepBOHaYaIbHBIC XUMUYECKUE TOHITHUS

pacKpbIBaTh  CMBICII OCHOBHBIX XMMMUYECKHX IIOHATHUH: aToM,
MOJIEKYJIA, XUMHYECKHH DJIEMEHT, IIPOCTOE BEILECTBO, CIIOKHOE
BEIIECTBO, CMeCh (OJHOpPOJHAsT M HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTECIIBHAs AaTOMHas M MOJIEKYJISIpHAas Macca, KOJIMYECTBO
. BEILECTBA, MOJIb, MOJSIpHAs Macca, MaccoBas A0S XUMHUYECKOIO
. AJIEMEHTa B COEIMHEHUU, MOJIAPHBIM O0BEM, XMMMUECKas peakius,
KiJaccuuKauus — peakUMid:  peakUuM  COEAMHEHHs,  pPeaKkLuu
Pa3NOKEHUs, PEaKIUM 3aMEIIEHHs, peaknuu OoOMeHa, JK30- W

SHAOTCPMHUYCCKUC PCAKIUH, TEIIOBOH 3(1)(1)CKT peaknuu, pacTtBop,

MaccoBas JI0JIS BeIIecTBa (MPOIEHTHAsI KOHIICHTPAIIKs) B PaCTBOPE

12 HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MOHATHH H
MMPUMCHATDH OTU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaHICHI/Iﬁ

13 WCIIOJIH30BaTh XMMHUYECKYI0 CHMBOJIMKY JIJisi COCTaBlIeHUs] (hopmyn
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIIUI

pacKpbIBaTh  CMBICI  3aKOHOB COXPAaHEHHUS MacChl  BELIECTB,
1.4 IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIDHOTO ~Y4Y€HUs, 3aKOHa

ABoraapo

15 ONpCACIIATD BaJICHTHOCTb aTOMOB QJICMCHTOB B 6I/IHapHLIX

COECTUHEHUIX

L6 KJIaCCU(UIUPOBATh XMMHUUYECKHE pEaKIuu (M0 4YHCIy U COCTaBy
Y4YacCTBYIOUIMX B peaKkIUH BEUIECTB, 110 TEII0BOMY 3 dekTy)

. BBIYUCIIATH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYKO MAacChl
7
BEILECTB

L8 BBIUUCIISTH MAcCCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre
COEIMHEHMS,
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1.9 BBIYUCIIATh MACCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE

NPUMEHSTh €CTECTBCHHOHAYYHBIC METOJbI TIO3HAHUSI — HAOIIOJICHHE,
1.10 U3MEPEHHE,  MOJCIIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )
2 ITo Teme: «BaxxHeiire npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY»

21 paCKpeiBaTb CMBICII OCHOBHBIX XHMHYCCKHUX TTOHSATHH: OKCH I,
KHCJI0Ta, OCHOBaHUEC, COJIb

57 ONpEAEATh MPUHAMICKHOCTh BEIIECTB K ONPEACIEHHOMY KJAcCy
coeMHeHu# no popmMynam

2.3 KJIACCU(UITUPOBATH HEOPTAHUICCKUE BEIIECTBA

XapakTepu3oBaTh (ONUCHIBaTH) OOLIME XMMHUYECKHE CBOMCTBA
24 BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMu

MOJIEKYJISIPHBIX YPAaBHEHHUIN COOTBETCTBYIOIIMX XUMUYECKUX PEAKINAN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBHUCHMOCTH OT HX
2.5 Ka4C€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJaM MOJIb30BAHUS XUMHUYECKOM TOCYAOM H
71ab0paTOpHBIM O0OpYIOBAaHUEM, a TaKKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSIMU TIO BBIOJTHEHHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB MO MOJIYYCHHIO U COOMPAHMIO
2.6 ra3oo0pa3HbIX BEIIECTB (BOAOpOAA M KHUCIOPOAA), HMPUTOTOBICHUIO
pacTBOPOB € ONPENEIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATh U MPOBOAUTH XUMUUYECKHUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIOT C TOMOIIBIO

MHAMKATOPOB (JakMyc, (peHoTanert, METUIOPaHXK U IpyrHe)
2.7 IIPOBOAMTD PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKIIUU

ITo Teme: «llepmogmueckuin 3akoH u Ilepuommueckas cucrema
3 xumudeckux snemeHTtoB J[. M. MenpaeneeBa. CtpoeHne aTOMOB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC pcaknuuun»

pPacKphIBaTh CMBIC OCHOBHBIX XHMHYECKUX MOHATHI: A1po aToma,
JJIEKTPOHHBIA CIIOM aToMa, aToMHas OpOMTaldb, pajuyc aToMa,
3.1 XUMHMUECKasl CBsI3b, MOJSIPHAs M HEMOJSApHAas KOBAJIEHTHasl CBS3b,
AIIEKTPOOTPHUILIATEIbHOCTh, HMOHHAsl CBSI3b, HWOH, KAaTHOH, aHUOH,

CTCIICHb OKUCJICHUA
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3.2 KJIacCU(PUITUPOBATh XUMUUECKHUE SJIEMEHTHI

OINKCHIBATh U XapaKTepu30BaTh TaOimuHyro ¢opmy Ilepnonmdeckoit

CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3U4aTh MOHATHS «TJIaBHAs
33

noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHE) epuoabl

packpsiBaTh cMmbica [lepuoauueckoro 3akona .M. Menneneesa:
14 JEMOHCTPUPOBATh MOHUMAHUE MEPUOINYECKON 3aBUCUMOCTH CBOICTB

XMMHUYECKHUX DJJIEMEHTOB OT WX TnoJokeHuss B Ilepuoamueckoit

CHCTEMCE

COOTHOCUTHh  0003HAu€HHUs, KOTOpble HUMEKTCI B  Tabnuue
«Ileppuoguueckass  cucrema  XxuUMH4eckux  anemeHntos  J.M.
3.5 MenpeneeBay ¢ YUCIOBBIMU XapaKTEPUCTHUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJIEMEHTOB (COCTaB MW 3apaj sjapa, oOliee 4YHCiIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOHM)

36 OIpCACIIATD CTCIICHDb OKHCJICHUA 9JICMCHTOB B 6I/IHapHI>IX
COCIUHCHHUAX

3.7 OIIpCaACIsATb BHO XUMHUUYECKOM CBSI3U (KOBaJ'IeHTHaH u I/IOHHaSI) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06p830BaTe.ﬂbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

1 ITo Teme: «BemecTBo 1 XUMUYECKasT PEAKIIUSD)

pPacKpbIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TIOHSATHH: pacTBOp,
ANEKTPOJUTHI, HEINEKTPOIUTHI, AIIEKTPOIUTHYECKAsT AUCCOLUALINS,
peakiy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
1.1 OKUCITUTETFHOBOCCTAHOBHUTEIILHBIC peakIum, OKUCITUTENb,
BOCCTAHOBUTEJIb, OKHCIEHHME U BOCCTAHOBIIEHHE, aJIOTPOIHUS,
am(poTepHOCTh, XUMHYECKas CBA3b  (KOBaJeHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTaJNIMYeCKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON PEaKnn

1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX MOHITHH H
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IMPUMCHATH O3TH IMMOHATUSA IIPHU OIMMCAHUH BCUICCTB U UX npeBpameHHﬁ

COCTAaBJIAATh YpPaBHCHUA 3J'ICKTpOJ'II/ITI/I‘ICCKOI71 Jucconranum KHUCIIOT,

LICJI0YEH M COJIEM, IIOJIHBIE M COKPAIEHHBIC YPAaBHEHUs DPEaKLHUH

pacCKpeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIBHBIX peaKHI/Iﬁ

Ilo temam: «Hemeraiuibl U uUX coequHEeHUS» U «MeTalipl U HUX

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CIICHU(PHUECKUE XUMHUIECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BELIECTB, MOJTBEpPXkJas ONMCAHUE

IIpUMEpPaMU MOJIEKYJISIPHBIX M MOHHBIX YPABHEHHMI COOTBETCTBYIOIINX

COCTaBJIATb YPAaBHCHUS peaxunﬁ, MNOATBCPIKAAOIMINX CYIICCTBOBAHUC

IMPOrHO3UpPOBATH CBOICTBa BCIICCTB B 3aBUCUMOCTU OT HUX CTPOCHMUA,

BO3MOXHOCTH IIPOTCKAHUA XHUMHYCCKUX npeBpameHHﬁ B Pa3JIMYHBIX

CIENOBaTh MpaBWJiaM MOJIb30BAHUS XUMHUYECKOM TOCYyAOH H
71abopaTOpHBIM O0OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMH IO BBINOJHEHUIO

J'Ia60paTOpHLIX XUMHUYCCKUX OIIBITOB IO TOJYUYCHUIO U CO6I/IpaHI/IIO

NPOBOJUTHh PEAKINH, TOJATBEPKIAIONINE KadeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pACHO3HABATh OMNBITHBIM MNYTEM XJIOPUA-,
Opomuza, wuomupa, kapbonar, ¢ocdar, cunmkar, cyiabdar,

TUAPOKCUIUOHBI, KaTHUOHBI aMMOHH, HOHBbI H3YUYCHHBIX MCTAJLJIIOB,

PaCKpbIiBaTb  CMBICJI  OCHOBHBIX XUMHYCCKUX MMOHSATHUH: HI[K

IMPUMCHATE OCHOBHBIC OIICpaluu MBICIIUTETbHON JCATCIIBHOCTH —

1.3
HMOHHOT'O OOMEHa
1.4 .
MOCPEJICTBOM COCTABIICHUS 3JICKTPOHHOTO OallaHCa ATHX PeaKIuii
1.5 IIPOBOJIUTH PACYETHI 110 YPABHEHHUIO XUMUYECKOU peaKkIuu
2
COCIMHEHUS
2.1
XUMHUYECKHUX PEaKLUN
2.2 .
TEeHETUYECKOM CBSI3U MEX]y BELLIECTBAMH Pa3IMYHBIX KJIACCOB
23
YCIIOBUSAX
24
ra3o00pa3HbIX BEIECTB (aMMMaKa U YTIIEKHUCIIOro ra3a)
2.5
IIPUCYTCTBYIOIME B BOJHBIX PaCTBOpax HEOPraHUUYECKUX BEILIECTB
3 ITo Teme: «XUMHSI U OKpY:KArOIIAsl CPENA»
3.1
BEIIECTBA; KOPPO3HsI METAIIIOB
32

aHajiu3 MW CHHTC3, CpPaBHCHUC, O606IJ.[CHI/IC, CUCTEMATH3AlIUIO,

BBIABJIICHUC TIPUYHUHHO-CICIACTBCHHBIX CBsA3E — g M3Y4YCHUA
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CBOWCTB BEIIECTB M XUMHUYECKHX PEaKIHHi; €CTECTBEHHOHAYYHBIC
METOJIbI TIO3HAHWS — HaOJIOJICHUEe, W3MEpPEHUE, MOJICITHPOBAHHUE,

AKCIIEPUMEHT (pEaJIbHBINA U MBICIICHHBIN )
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ITPOBEPAEMBIE DJIEMEHTBI COAEPKAHUA

8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAEePKAHMS
1 [IepBoHavanbHbIE XUMUYECKHE TOHSATHS
[Ipenver xumuu. Ponp XUMuUM B JKU3HHM uYeloBeKa. XHMHS B CHUCTEME HayK.
1.1 Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperaTHoe COCTOSTHUE

BC€IICCTB

15 [TonsiTre 0 MeToAax mo3HaHusi B XuMuu. Yuctelie BemecTBa U cmecu. CrocoObl
pas3aeneHus cmecen

13 ATOMBI M MOJIEKYJbl. XUMHUYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
351eMeHTOB. [IpocTbie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xummnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
14 IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBast OISl XMMUYECKOT0 3JIEMEHTa

B COCIUMHCHNU

KomnuectBo BemectBa. Moisib. MomsipHas Macca. B3aumocBs3p KOJIMYECTBa,
1.5 Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

dusnueckue U XMMHUYECKHE SBICHHMS. XUMHUECKash peakuus M e€ MpU3HAKH.
1.6 3aKOH COXpaHEHHUs Macchl BeUleCTB. XUMHUUeckue ypaBHeHus. Kinaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COCI[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCYI0M, C MpaBUIaMu
pabotrel B jaboparopuu U TpuéMamMu oOpaiieHuss ¢ J1abopaTOpHBIM
o0opy/soBaHUEM, H3ydye€HHE U ONUcaHue (HU3MYEeCKUX CBOWCTB 00paslioB
HEOPraHWYECKUX BEIIeCTB, HaOoaeHne (u3ndeckux (IUIaBJICHHWE BOCKA,
TassHUC JibJa, paCTUPAHUC Caxapa B CTYIKEC, KUIICHUC W KOHACHCAIWA BO}II)I) )51
XUMUYECKHX  (TOpeHHe CBEeYM, [MPOKAMBaHWE METHOW  MPOBOJIOKH,
1.7 B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SBJIEHWUW, HAOMIOJIEHWEe W OIUCaHUe
NPU3HAKOB TMPOTEKAHHWS XWMHUYECKHUX peakuuid (pa3joxkeHHe caxapa,
B3aMIMOJICHCTBHE CEPHOM KHUCJIOTBI C XJIOPHJIOM Oapus, pa3JIoKCHUE
ruapokcuaa menu(ll) mpu HarpeBaHuu, B3aUMOJICHCTBUE Kelle3a C PACTBOPOM
commu meau(Il), n3yuenne cnmocoboOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHME, BHIMMAPUBAHUE, TUCTHILISAIMS, XpomaTorpadus), MpoBeaeHUE

OUYMCTKHU MOBAPEHHOM coyy, HAOMI0JeHUE U ONIMCAHHUE PE3YIbTATOB MIPOBEICHUS
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OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MAacChl, CO3JIaHWE MOJENeH

MOJIEKYJI (I1apOCTEP>KHEBBIX )
2 Baxueiimme npeactaBuTeIn HEOPraHUYECKUX BELIECTB

Bo3ayx — cmech razoB. CocrtaB Bo3nyxa. Kucioponm — asnemMeHT W mpocToe
BenlecTBo. HaxokaeHuwe kuciaopoja B mpupoje, Gpusmdeckrue M XUMUYECKHE
2.1 cBoiicTBa (peakuuu ropenusi). Oxcuapl. [Ipumenenue kucimopona. CrocoOb!
MOJIy4YeHUsl KHUCIOpoJa B Ja0opaTopuud M HPOMBINUIEHHOCTH. KpyroBopot

KUCII0po/a B mpupoe. O30H — aIoTpornHas MoAU(GUKALH KUCIOpOoIa

TennoBoil >3 PeKT XUMUIECKOH peaKkIui, TEPMOXUMUYECKHE YPaBHEHUS, 9K30-
2.2 Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa,

ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonopoa — anemeHT M mpocroe BemiecTBO. HaxokieHue BoAopoaa B HPHPOJE,
2.3 ¢u3ndyecKre W XHMHYECKHE CBOWCTBA, NPUMEHCHHE, CIIOCOOBI IOTYYCHHUS.

Kucnors! u conu
2.4 Monsipablit 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YpPaBHEHHSIM

®uznyeckue CcBOMCTBA BOAbl. Boma kak pactBopurtens. PacTBOpbI.

Haceimennbsie 1 HEHACHIILIEHHBIE PACTBOPHI. PacTBOPHUMOCTH BEIIECTB B BOJE.
5 MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
' OcHoBanus. Ponb pacTBOpoB B Mpupojie M B XKM3HU uenoBeka. Kpyrosopor

BOAbl B MpUpOAE. 3arps3HEeHUE MPUPOIHbIX BoA. OXpaHa M OYHCTKa

MIPUPOHBIX BOJT

Knaccudukanust neopranmueckux coeaunenuid. Oxcunpl. Krnaccudukarus
"6 OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
. HecosieoOpaszyrone. Homenknatrypa okcuaoB. dusznueckre M XUMHYECKHE

CBOIMCTBA OKCHIOB. HonyquI/Ie OKCHUI0B

OcHoBanms. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPaCTBOPUMBIC
2.7 ocHoBaHus. HomeHkiarypa ocHoBaHui. PU3NYECKUE U XMMHUYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM
Kucnotel. Knaccuduxanus kucinor. Homenknatypa kuciaor. dusnyeckue u
2.8 XAMHYECKHE CBOMCTBAa KHUCIOT. Psan aktuBHoctn MetamnoB H.H. bekerosa.
[Tomyyenue kucnot
29 Commu. HomeHnknartypa coseil. @uU3nUeCKHe M XUMHYECKHE CBOMCTBA COJIEH.
' ITony4yenue conen

2.10 I'eneTnueckas CBSI3b MCKAY KiIaCCaMH HCOPTraHUYICCKUX COEIMHEHUIM
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XUMHYECKUH  OJKCIEPUMEHT: KAayeCTBEHHOE  ONpENEICHUE  COJAEpKaHUsA
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBAaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOIeHIEe B3aUMOACHCTBUS BEILIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUSI U MIPEKpaIlleHUs] TOPeHUs (1oXapa), 03HaKOMIIEHHUE C
oOpa3lilaMu OKCHJOB U ONHCAHME WX CBOMCTB, IOJIy4eHHE, COOUpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJACHCTBUE
Bojopoza ¢ okcunom Menu(Il) (Bo3MoXKHO HCIIONBb30BaHUE BUCOMATEPHAIIOB),
HaOmo/ieHue 00pa3loB  BEHIECTB KOJMYECTBOM | MOJb, WCCIEAOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C Pa3IMYHOW PacTBOPHUMOCTHIO,
11 MIPUTOTOBJIEHUE PACTBOPOB C OMNPENEIEHHON MAcCOBOW J0JIEN pacTBOPEHHOTO
' BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTaJIaMU (HaTpUEeM M KaJbIHEeM)
(BO3MOXHO HCHOJb30BAaHUE BUJEOMATEPHUATIOB), OIPENEICHUE PAaCTBOPOB
KUCIIOT U INEJNOYel C TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O00paslioB
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHUS
OKpacKM HHJHUKAaTOpPOB B pPAacTBOpAaxX KHUCIOT M IIEJIOYeH, H3ydeHue
B3aumozeiicTBuss okcuga meau(ll) ¢ pactBopom cepHOW KHMCIOTBI, KUCIOT C
MeETaJUIaMH, PeaKUi HeUTpaIu3aluu, oJIy4YeHUEe HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHUE OJHOIO0 METajula JpPYyrUM M3 pacTBopa COJIM, pEIICHUE
AKCIIEPUMEHTANIBHBIX 3a/1ady Mo TeMe «BaxHelnme Kiaacchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
3 J .. MenneneeBa. CtpoeHre aToMoB. XUMUYecKas CBsI3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIbHBIC PCAKIITNN

[lepBple TOMBITKMA KIACCH(PUKAIUU XUMHUYSCKUX JJIEMEHTOB. [loHsATHE O
11 rpynmnax CXOJHBIX 3JIEMEHTOB (ILETOYHBbIE W MIEIOYHO3EMETIbHbIE METalIbl,
rajJioreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpble 00pa3zyloT amMdOTepHBIC

OKCHUIBI U TUAPOKCHUIBI

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XuMH4YECKHUX 31emMeHToB J[. 1.

Menneneesa. Koportkonepuoanas u JUIMHHOIIEPUOAHAS (bopmbI
3.2 Ilepnonnueckoir cucteMbl xuMuuyeckux odneMmeHtoB JI.MI. MeHnneneesa.

ITepuoasl u rpynnel. PU3NYECKUII CMBICI THOPSAAKOBOTO HOMEpPA, HOMEPOB

nepuoja U rpynibl 3JIEMEHTa

Crpoenue atomoB. CoctaB atoMHBIX saep. M3oronsl. DnekTponbl. CTpoeHue

33 SJICKTPOHHBIX 000JI0YEK aTOMOB TEPBLIX 20 XUMHYECKHUX DJICMCHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO

[okymeHT co3aaH B anekTpoHHo chopme. Ne 39 ot 30.08.2025. cnonHutens: M'bagynnuH 3.0. 0 AIEKTPOHHbINA
CrpaHuua 48 u3 67. CTpanuua cosaara: 30.08.2025 15:56 =¥ TATAPCTAH



3.4

3.5

3.6

3.7

9 KJIACC

Kox

1.1

1.2

1.3

3JIEMEHTa 10 ero nojoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena

3aKOHOMEPHOCTU M3MEHEHHsI paauyca arOMOB XHUMHUYECKHX DJIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpylmnaM M IEpUOLaM.
3nauenue [lepmoanueckoro 3akoHa u lleprognyeckoi CUCTEMBI XMMHUUYECKHUX
AJIEMEHTOB JUIsl pa3BUTHA Haykh U npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs)  CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b

Crenecupb okucieHus. OKHCIUTECIFHOBOCCTAHOBUTCIBHEIC pCaKknuu. Hpoueccm

OKHCJICHMS M BOCCTaHOBJICHHA. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTAJINIOB H
HEMCTAJJIOB, B3aUMOJCHCTBHE THAPOKCHAA LUHKAa C pacTBOpaMH KHCJIOT U
meﬂoqeﬁ, MMPOBEACHUEC ONBbITOB, WIJIFOCTPUPYIOHIUX IIPUMEPBI OKUCJIUTCIIBHO-

BOCCTaAaHOBUTCIBbHBIX pCaKI_II/Iﬁ (ropeHHe, pE€aKIuu pa3IoKCHUA, COCI[I/IHCHI/IH)

IIpoBepsieMblii 3JIEMEHT COJIePKAHUS

BemecTBo 1 xumunueckast peakuus. IloBropenue

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX dy1eMeHTOB J[. 1.
MenpeneeBa. CTpoeHue aToMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOICTB
XUMHUYECKUX DJEMEHTOB IMEPBBIX TPEX MNEPUOAOB, Kalus, Kalblusi MU MX
COCJMHEHHI B COOTBETCTBUU C TOJIOKEHHEM 3JIeMeHTOB B Ilepronnueckoi

CUCTCMC U CTPOCHUCM UX ATOMOB

CrpoeHne BemecTBa: BHABI XUMHYECKOM CBA3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BUJa XUMHUYecKol cBsi3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IrCHECTUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

Knaccnukanus XuMHYeCKHX PeakInuid 1Mo pa3IMIHBIM MTPU3HAKaM (110 YHCITY U
COCTaBY YyYacTBYIOIIMX B pEaKIUU BEIIECTB, MO TeIIOBOMY 3¢¢eKTy, Mo
M3MEHEHMIO CTENeHEH OKHMCICHHMS XMMHUYECKHX JJIEMEHTOB, 10 OOpaTHMMOCTH,
0 y4Y4acTHUIO Karajmu3atopa). OK30- ¢ JHAOTEPMUYECKHUE  PEaKIIuH,

TEPMOXHUMHUUYECKHUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIUU
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[Tonsitne 06 0OpaTUMBIX U HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
1.4 TOMOT'CHHBIX M I'CTCPOrCHHBIX PCAKIUAX. IlonsTue o XuMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HA CKOPOCTh XHMHUYECKOH pPEaKIUU W TIOJ0KCHUE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pcaKkuuu, BHGKTpOHHBIﬁ OaaHc
15 OKHCIIMTEILHO-BOCCTAHOBUTEIILHOM pe€aKknu. CocraBnenne ypaBHeHI/Iﬁ

OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKnHﬁ C HCIHOJIB30BAHHUEM MCETOJa

OJICKTPOHHOI'O OajnaHca

Teopust AMEKTPOTUTUYCCKON IMCCONUAIUH. DIIEKTPOJUTHI U HEIICKTPOJIUTHL
Karnonsl, aHnoHbl. MexaHU3M JUCCOIMAIUN BEIIECTB C PA3IUYHBIMU BUIAMH
xumuueckoi cps3u. Ctenenp auccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
1.6 Peakumm noHHOrO OOMEHA. YCIIOBUS NMPOTEKAHUS PEAKIMi MOHHOTO OOMeEHa,
MOJIHBIE U COKpAalIEHHBbIE HOHHBIE YypaBHeHHs peakuuid. CBONCTBA KHUCIOT,
OCHOBaHMH M COJIEM B CBETE€ TNPEACTABICHHN 00 3JICKTPOIUTUYECKON

Auccounanuu. KauecTtBeHHBIE p€aKiuuu Ha HOHBI. ITonstue o TuapoJIn3eC coJiei

XUMUYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJENSIMH KPUCTAJUTMYECKHX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
anmMasa), CIIOKHBIX BEHIECTB (XJIOpWAa HATpHs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XHWMHUYECKOW peakluu OT BO3JEHUCTBUS pAa3IMYHBIX (PAKTOPOB;
UCCIIEIOBAaHUE  JJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  Ipolecca
L7 JIMCCOIMAIMN  KHUCJIOT, INeNouel M comell  (BO3MOXKHO HCIOJIb30BaHUE
' BUJIEOMATEPHAJIOB); TPOBEJIEHHE ONbBITOB, MWUIIOCTPUPYIOUUX MPU3HAKU
MIPOTEKaHUs PeaKIMi HOHHOTO oOMeHa (00pa3oBaHME OCa/Ka, BbIIEICHHUE ra3a,
o0pa3oBaHME BOJbI); OINbBITOB, HWUIIOCTPUPYIOUIMX HPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pEaKLIUi (TOpeHHEe, PEaKIUH Pa3IOKEHUs, COCTUHEHUS),

pacrno3sHaBaHMEC HCOPraHNYCCKNX BCIICCTB C ITOMOIIBIO KaUCCTBECHHBIX peaKuHﬁ

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a1a4
2 HemeTamis! ¥ UX COeIUHEHUS

OOmass xapaktepuctuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS AaTOMOB,
XapakTepHble cTeneHu okucieHusi. Ctpoenue u pu3nyecKrue CBOMCTBa MPOCTHIX
BEIIECTB — TAJOreHOB. XHMMHWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
2.1 (B3amMoJIelicTBHE C MeETaUIaMH, HEMETaJUIaMH, IIeJoYaMu). XJIOPOBOIOPOI.
ConsiHas KMCIIOTa, XUMUYECKHE CBOMCTBA, MOJIyYeHUe, npuMeHeHue. [leiicteue
XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M YeJOBeKa. BakHelmme XJIOpUIbl U UX

HaxO0JIEHUE B MIPUPOJIE
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O6mas xapaktepuctuka djeMeHTOB VIA-rpymnmbl. OCoOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIe cTeneHn okucienus. CtpoeHue u Gpusndeckue cBOMCTBa
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEphbl. AJUIOTPOIHBIE MOAU(PHUKAIIUN
KHMCIIOpo/ia U cepbl. XUMHUECKHue cBoiicTBa cepbl. CepoBOIOpOA, CTPOEHUE,
¢dusznueckue M XUMHUYecKue cBoMcCTBa. OKCHUIBI Cepbl KaK MpeICTaBUTEIH
27 KHCIIOTHBIX OKCHAOB. CepHas KUCIIOTa, (PU3NYECKHE W XUMHUYECKHE CBOHCTBA
' (oOmue Kak mpencTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHYECKUE
peakiuu, JeKalrue B OCHOBE MPOMBIIIICHHOTO croco0a IMOyuyeHHsI CepHOU
kucioTel. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peaklMs Ha
cynbdar-uoH. HaxoxneHue cepel U €€ COSAMHEHUN B TpUPOJE. XUMHUYECKOE

3arpA3HCHUC OKPY)KaIOHleﬁ Ccpcabl COCAUMHCHUAMU CCPBI (KI/ICJ'IOTHBIe JOXIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEICHU OKUCIIEHUS. A30T, paclpoCTpaHEeHHE B IIPUPOJIE,
¢usnveckne U XUMUIeCKre cBoiicTBa. Kpyrosopor a3ora B mpupojae. AMMHaK,
ero (u3nM4ecKkue M XMMHUYECKHE CBOMCTBA, ModydyeHue U npumeHeHue. Coau
aMMOHUA, nux CI)I/BI/I‘ICCKI/IG u XUMHUYCCKUC CBOﬁCTBa, IMPUMCHCHHUC.
23 KayecTBeHHast peaklius Ha HOHbI aMMOHUS. A30THas KUCJIOTa, €€ MOoJyuyeHHe,
¢buznvecKkue W XUMHUYECKHE CBOMCTBa (0OIIMe Kak MPEeACTaBUTENs Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M COJIe aMMOHMS B
KauecTBE MHUHEPAIbHBIX yN0OpeHHil. XUMUYECKOe 3arps3HEHHE OKpYXKarollen
Cpebl COETUHEHUSMH a30Ta (KHCIOTHBIE TOXKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJJOEMOB)

®ocdop, amtoTponHsle Moaudukanuu gocdopa, GpusnUecKre U XUMUYECKHE
"4 cBoictBa. Oxcua ¢dochopa(V) u dochopnas kucinora, QuMUECKUe U
XUMHUYECKHUE CBOMCTBa, moiiyueHue. Vcnonmb3oBanue ¢docharoB B KauecTBe

MUHEpAIbHBIX YA00peHHit

Obmiass xapaktepuctuka 3yeMeHToB I[VA-rpymnmbel. OcoOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aUIOTPOIIHBIE
Moau(UKaAIMKM, pacpOoCTpaHEHHE B MNpupoae, (U3MUeCKhe U XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozge. OKcHIbl yrieposa,
2.5 X (QU3MYecKue M XUMHYECKHE CBOMCTBA, JIEHCTBUE Ha JKHUBBIE OPraHU3MBI,
MOJTyYeHHEe M NMPUMEHEHHe. DKOJIOTHYecKre MpoOaeMbl, CBA3aHHbBIE ¢ OKCHUIOM
yrinepona(IV); rumotesa rno0adbHOTO TOTEIUICHUS KIMMATa, MapHHUKOBBIN
3pdexT. YrompHas KucioTa M €€ CconM, MX (U3NYECKHEe M XHMUYECKHE

CBOICTBa, MojyyeHHe W mnpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-
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nonsl. Mcnonp3oBanue kapOOHATOB B OBITY, MEIWLIMHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO3AHCTBE

[lepBoHavasibHble TOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHHSIX
yriaepoaa (MeTaH, STaH, STWJIEH, AalleTWJIEH, 3TaHOJ, IJIMIEPUH, YKCyCHas
26 kuciora). Mx cocraB u xumuyeckoe crpoeHue. llonstue o Ouoigoruyecku
' BAKHBIX BEILECTBAX: XHpax, OelKax, yrieBoJaX — M HUX pOJIU B KHU3IHU
yesoBeka. MarepuanbHOe E€JUHCTBO OPraHMYECKUX U HEOPraHHUYEeCKUX

COETUHEHUN

Kpemuuii, ero ¢usnyeckue ¢ XUMHUYECKHE CBOWCTBA, TNOJYYCHHUE U
npuMmenenne. CoenuHeHusT KpeMHHS B mpupoze. OOmme mpenctaBieHus 00
57 okcuzae kpemuus(IV) u kpemuueBoii kuciaore. CHUIMKATHI, UX UCHOJIb30BaHUE B
' OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHHBIC MaTEePHAIIBI:
KepaMHKa, CTEKIIO, IIEMEHT, OeTOH, eye300eToH. IIpobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOf/’I KHU3HU

XUMUYECKUI SKCIIEPUMEHT: H3Yy4€HUE O0pa3lloB HEOPraHUYECKUX BELIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHUE KAau€CTBEHHBIX PEaKUHUd Ha XJIOPHUA-
MOHBl W HaOJIO/IEHWE MPU3HAKOB HUX INPOTEKAHUS; OIbBITHL, OTpa)karollue
¢bu3nyecKrue 1 XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHUHN (BO3MOXKHO
HCIOJIb30BaHUE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € o0Opa3laMu XJIOpPHUIOB
(rayloreHN1I0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO UCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyIJIMBaHUs caxapa MoJ ACWCTBHEM KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI;
M3Y4YeHHE XMMHMUYECKUX CBOMICTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha Ccynb(ar-uoH MW HaONIOJeHHe TIpu3HaKa eé
)3 MIPOTEKAaHU; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
' COEMHEHUI (BO3MOXHO HCIIOJIb30BAHHWE BHJEOMATEpHaliOB), OOpa3Lamu
a30THBIX U PochOpHBIX yIOOpEeHUH; MmonydeHne, cooupanme, pacro3HaBaHle U
M3Y4YEHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHi Ha HOH
aMMOHMSI W (Qocdar-uoOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMO/ICHICTBHE KOHIICHTPUPOBAHHON a30THON KHCIOTHI C MEIbIO (BO3MOXKHO
UCIIOJIb30BaHNUE BHJEOMATEPHATIOB); H3YyUEHUE MOJENEH KPHUCTaUINYECKUX
pemiérok anmasa, rpaduta, ¢yuiepeHa; O3HAKOMJIEHHE C IPOLECCOM
azicopOLIMK PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM
MIPOTUBOTIa3a; MOJIydeHUe, coOMpaHHe, pacro3HaBaHHE W H3y4YCHHE CBOMCTB
YIJIEKUCIIOTO Ta3a; MpOBEACHHWE KAuYeCTBEHHBIX pEakUWid Ha KapOoHaT- u

CUJIMKAT-UOHbI MW HM3YYCHHUC IIPH3HAKOB HX IPOTCKAaHUA; O3HAKOMJICHUC C
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MPOAYKIMEH CHUIUMKATHON NPOMBILIUIEHHOCTH; pPEIIEHHE 3KCIEepPUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HEMETAIILI U UX COETUHEHUS)
3 MeTtamiel 1 UX COEAUHEHUA

OO0mmas xapaKTepUCTUKa XUMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMHueckux oanemeHtoB J[.U.
3.1 MeneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaIIOB. MeTalinyeckas CBsi3b U
MeTa/UTMYecKasi KpUCTAUITMYecKass pemérka. DJICKTPOXMUMHYCCKUH sl

HaIIpsKEHNUN METaJUIOB

du3ndyeckue U XUMUYECKUE CBOMCTBA MeTauioB. OO0IIMe CIIOCOOBI MOTYICHHUS
12 MeTaisioB. [loHsTHE 0 KOPPO3UU METANIOB, OCHOBHBIE CIIOCOOBI 3aIlIUTHI UX OT
kopposuu. CruiaBsl (CTallb, YyTyH, TIOPATFOMUHUN, OpOH3a) U X IPUMEHEHUE B

6BITy U IIPOMBINIJICHHOCTH

[lenounsle MeTajuibl: nojiokeHue B Ilepuonmyeckoil cucremMe XMMHUYECKHX
aemeHToB JI.. MeneneeBa; CTpoeHHE UX aTOMOB; HaXOXJEHHE B IPUPOJE.
33 duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJIbI U
TMJIPOKCUABl HAaTpus M Kaius. [IpuMeHeHHe IIeTOYHbIX METaJIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAIbl MarHuii W KaJbIUW: TOJOXKEHHE B
[Tepuoanueckont cucreme xuMmuueckux 3iueMeHToB JI.1. MenneneeBa; crpoeHue
34 WX aTOMOB; HaxoXJeHWe B mnpupoge. Pu3nMyeckrhe U XUMUYECKUE CBOMCTBA
MarHusi ¥ Kanplus. BaxHeimue coenvHeHUs Kanblus (OKCUMA, THUIAPOKCHUI,

conu). JKEcTKoCTh BOJBI U CLIOCOOBI €€ yCTpaHEeHUs

AmoMUHMIL: TIONOXKEHUE B llepuoauyeckoil cucteMe XMMHUYECKHUX 3JIEMEHTOB
35 JI.. Menneneesa; cTpoeHHE aroMa; HaXOXAEHUE B mpupozae. Pusnueckue u
XUMHYECKHE CBOMCTBA alFOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M TUIPOKCUIA

AJTFOMHUHUA

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMeHToB JI.1.
3.6 MenpeneeBa; CTpOEHHWE aTOMa; HAaXOXJIECHHE B mpupoje. Pu3ndeckue u
XUMHYECKHE CBOMCTBa jkene3a. OKcuapl, THAPOKCUABI U comu skene3a(ll) u

xene3a(Ill), mx coctas, cCBOMCTBA U TTOTyUEHUE

XUMAYECKUI HKCTIEPUMEHT: 03HAKOMJIEHHE C 00pa3iaMi METaUIOB ¥ CIIABOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3yU€HHE pEe3yJIbTaTOB KOPPO3UH METaJIOB
3.7 (BO3MOKHO UCIIOJIb30BaHUE BUJIEOMaTEPHAJIOB), 0COOEHHOCTEM
B3aMMOJICHCTBHS  OKCHJA KalbliUsi M HaTpus C BOAOH  (BO3MOXKHO

WCIIOIb30BaHUE BHJIEOMATEPHAIIOB); HCCIICIOBAHUE CBOWCTB KECTKOW BOJBI;
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mporiecca TOpPEHHsl JKelle3a B KHCIOpoAe (BO3MOXKHO — HCIOJB30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHUS KAUYECTBEHHBIX PEaKIMi HA MOHBI
(Marams, Kanblus, amroMuHus, nuHKa, skeneza(ll) m sxemesa(Ill), memu(Il);
HaOJII0/ICHNE U OMKCAHUE MPOIECCOB OKpAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaiublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBanre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHUS W THUIPOKCHIA
[IUHKA; PEIICHNE YKCIICPUMEHTAIBHBIX 33a1a4 10 TeMe «BakHeHIe MeTauibl U

UX COEAMHEHUSD
4 XuMHS ¥ OKpYXKarolas cpeaa

HoBble maTepuansl u TexHosnoruu. BemiectBa n marepuanbl B MTOBCEIHEBHOU
il JKU3HU 4YesioBeKa. XUMHUS U 370poBbe. be3onacHoe ucrnoabp30BaHUEe BEIMIECTB U

XUMHAYECKHX peakuuii B ObITy. IlepBasi moMoImp Mpu XMMHYECKHX OXKOTaxX U

OTPABJICHHUAX

OCHOBEI 3KOJIOTHYECKOM I'paMOTHOCTH. XHUMHYECKOE 3arpsA3HCHUC

42 okpyxatomen cpeast [1JIK. Pons xumun B perieHuu 3KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOJIOPOAOB (yroib, MPUPOIHBIA Ta3, HeDTh),

MIPOYKTHI MX MEPEPaOOTKH, UX POIIb B OBITY U MPOMBIIUICHHOCTH

43 XUMHUECKUI 3KCIIEPUMEHT: U3y4YeHUe 00pa3lioB MaTepUanoB (CTEKJIO, CIIaBbl
METaJJIOB, MOJIMMEPHBIE MaTepHaIbl)
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IPOBEPSIEMBIE HA OI'D 11O XUMHUU TPEBOBAHUS K
PE3YJbBTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBHOM
IPOTPAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

Kon IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM

MPOBEPsIEMOro 0230BOro ypOBHS 0CBOCHHUSI OCHOBHOI1 00pa3oBaTeIbHOM

TpeOoBaHus NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC
1 IIpencrasnenue:

0 TI03HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHE OOBEKTUBHOU
3HaYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
1.1 €CTECTBO3HAHHUS, KOMIIOHEHTa OOLIEH KyIbTyphl M HPaKTHUYECKON
JeSTEIbHOCTH YEJOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IIO3HAHUA, B TOM YHUCIIC OKCIICPUMCHTAJIBHBIX U
12 TCOPCTUUCCKHUX MCTOHAAX MCCICAOBAHUS BCIICCTB U HU3YUYCHHUA

XUMHUYCCKUX peaKuHﬁ; YMCHHC HCIIOJBb30BAaTh MOACIHN JJIA

00BACHEHHS CTPOCHUS aTOMOB U MOJICKYJI

o cepax mpodeccHoHaTbHOI AEATEIFHOCTH, CBA3aHHBIX C XUMHEH 1
COBPEMCHHBIMHU TCXHOJOIWAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
13 XMMUYECKOH HAyKM, YTO TO3BOJIUT OOYdYaIOIIMMCS paccMaTpuBaTh
' XUMHUIO Kak cepy cBoelt Oyayiieil npopeccuoHaabHON AesITeNbHOCTH
U ClleaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOTO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Bnanenune cucreMoM XHMHUYECKHMX 3HAHMH H YMCHHUC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XHUMWUYECKHUE TIOHATHSA: XUMHYECCKUH 3JICMCHT, aToOM,
MOJIEKYJIa, BELIECTBO, NPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAA U
HEOJHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBAaHHUE, COJb (CpemHsis), XUMHUYECKas
2.1 peaKkuMs, peakUuH COEOUHEHHUS, PEAKIMHU Pa3JIOKEHMs, pEeaKuu
3aMelleHus, peakuy oOMeHa, TeIuIoBOW 3(PQEKT peakiuu, 3K30- U
SHIOTEPMHUUYECKHE DPEAKLIMU, PACTBOP, MaccoBasi OIS XMUMHUYECKOIO
AIIEMEHTa B COEIMHEHUH, MacCOBast JIOJISl U MPOLEHTHAsE KOHUIEHTpaIUs
BEIIIECTBA B PAaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOH aTOMa, aTOMHast

opOuTanb, paguyc aToMa, BAJICHTHOCTh, CTENCHb OKHUCIICHHUS,
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2.2

23

3.1

3.2

3.3

3.4

XUMHYECKasl CBsI3b, JIEKTPOOTPULIATETILHOCTD, MOJIIPHAS U HEMOJSIpHAs
KOBQJICHTHAs  CBsI3b, MOHHas  CBsI3b, METaLIMYECKas  CBA3b,
KpUCTa/LIM4ecKass pemérka (aToMHasi, HOHHAs, MeTaJuInyecKasi,
MOJIEKYJISIpHAs), UOH, KAaTUOH, aHMOH, 3JIEKTPOJIUT U HEDJIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMALIMS, pPEeaKUMd HOHHOro oOMeHa,
OKHUCIIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCJIEHHE U  BOCCTAHOBJIEHHE, AJIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOpPOCTb XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us

METAJIJIOB, CILIABBI

OCHOBOIIOJIararomue 3aKOHbI XHMHUH: 3aKOH COXpPAaHCHUS MACCHhI,
HepI/IO,I[I/I‘IeCKI/Iﬁ 3aKOH I[I/I MeHz[eJIeeBa, 3dKOH ITIOCTOAHCTBa

COCTaBa, 3aKOH ABOraapo

TEOPUM  XHUMHHM: aTOMHO-MOJIEKYJIIpHAst ~ Teopus, TEOpUs

SHGKTPOHHTHHGCKOﬁ Jucconranmnmn
Bnagenue ocHoBamMu XHUMHYECKOU I'paMOTHOCTH, BKJIIO‘laIOHIeﬁi

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MaTEPHAIIBI
(B TOM uymciae MHUHEpaJbHbIE YIOOpPEHHs, METAaUIbl M CIUIABHI,
IPOAYKTHl TEepepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOIOB
(yras,, mpupoAHOro rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe ITPOrHO3UPOBaTh BIMSHUE BEIECTB
U XUMHYECKHX IIPOIIECCOB HA OPTaHU3M YEJIIOBEKA M OKPY)KAIOIIYIO
HNPUPOHYIO Cpeny

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMHU JIPYTHX

y4eOHBIX IPEIMETOB

HaJIMYue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMHM WH(OpMaLuu
N0 XUMHM (Hay4dHas M Hay4yHO-TIOMYJSpHas JHUTeparypa, CIOBapH,

CIIPABOYHHUKHU, HHTEPHET-PECYPCHI)

YMCHUE 00BEKTUBHO OLICHUBATh I/IH(i)OpMaHI/IIO O BfHOIECTBax, HX
MMPEBPALICHUAX u NPaKTUICCKOM MPUMCHCHUU n YMCHHC

MCIIOJIb30BaTh €€ JUIsl pelIeHns yueOHO-T03HABATENbHbBIX 3a/1a4
Brnanenne ocHOBaMU TOHSTHWHOTO ammapaTta W CHMBOJHYECKOTO
S3bIKa XUMUHU JJI COCTaBNeHUs (HOpMyNl HEOPraHMYECKHX BEIIECTB,

YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU

[okymeHT co3aaH B anekTpoHHown chopme. Ne 39 ot 30.08.2025. Ucnonuutens: Mmbagynnu 3.0.
CtpaHuua 56 n3 67. CtpaHuua cosgaxa: 30.08.2025 15:56

g SIEKTPOHHbIIA
¥ TATAPCTAH



HomeHknatypbl (IUPAC u TpuBHanbHON)

VYMmeHne OOBICHATL CBS3b MHOJIOKEHUS DJIEMEHTa B HepHO,HPI‘leCKOfI

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX JJEMEHTOB (COCTaB M 3apsn supa, oOlee YHucio
AJIEKTPOHOB), PACIPECICHUEM 3JIEKTPOHOB IO JHEPreTUUYECKUM
YPOBHSM aTOMOB TE€PBBIX TPEX MEPUOIOB, KU U KaIbIIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX BJIEMEHTOB (paaulyc aroma, 3JeKTPOOTPUIATEIBHOCTD),

6 MPOCTBIX W CJIOXKHBIX BELIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[lepuonnueckoit cucreme (B MajblXx TNEpPHOJAX H  TJIABHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aTOMa

7 YMmenue kinaccuuuupoBarh:

7.1 XUMHUYECKHE IJIEMEHTBI

7.2 HEOpraHUYEeCKUE BEleCTBa

7.3 XUMUYECKHUE PEaKIINI

8 YMeHue ornpenensTh:

S 1 BAJICHTHOCTh U CTETNEHb OKHUCICHUS XUMHYECKUX DJIEMEHTOB, 3apsi

' HOHAa

g2 BHUJI XHMHMYECKOM CBA3M U THUN KPUCTAUIMYECKOW CTPYKTYphl B

. COCTUHCHHIX

8.3 XapakTep cpebl B BOJHBIX pPacTBOpax BeHIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKUCITUTENh U BOCCTAHOBUTENH

9 YMeHune xapakTepru3oBath (U3MUECKHUE U XUMUYECKHE CBOMCTBA!
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJop, HATPUN, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOAOPOJ, CEPOBOJIOPOA, OKCHIBI M THIPOKCHIBI

97 metaioB [-IIA rpynm, amromunus, menu (II), nunka, xeneza (II u

' I1I), okcunpr yraepona (I u 1IV), kpemuns (IV), azora u pochopa (111
u V), cepet (IV u VI), cepHucras, cepHasi, a3oTucras, a3zoTHas,
dbocdopHas, yroipHas, KpeMHHEBAsI KHCJIOTA U UX COJIH)

93 MPOTHO3UPOBAaTh M  XapakTEpU30BaTh CBOMCTBAa  BELIECTB B

3aBUCUMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHEC BCIICCTB B
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3aBUCHUMOCTH OT UX CBOI>'ICTB, BO3MOXXHOCTD ITPOTCKAHUA XUMUUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJISIPHBIE U HOHHBIC YPAaBHEHUs pEaKLUi, B

10
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI
103 WUTIOCTPUPYIOIIMX XMMHYECKHE CBOMCTBAa M3yYEHHBIX KJIacCOB
' (rpymm) HEOpraHU4ECKUX BELIECTB
10.4 MOJTBEPXKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEX1Y HUMHU
11 YMeHue BIYUCIATH (IPOBOUTH PACUETHI):
11 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHYECKOTO 3JIEMEHTA B COSMHEHUN
11.2 MAaCCOBYIO JIOJIIO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEeM Ira30B
114 [0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil U HaXOAUTh KOJIUYECTBO
' BEIIECTBA, 00BbEM U MACCy PEareHTOB WUJIU IIPOYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMM  METOJAaMH  HAy4YHOro  To3HaHUA  (HaOIIOJIeHuE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) NIPH U3yYEHUH BEIIECTB U
' XUMUYECKUX SIBIEHUW; yMeHHe chopMynupoBartk mpoliaemMy U
MPEAJIOKUTh YyTU €€ PeIIeHUS
122 Oe3omacHOil pabOThl ¢ XMMHUYECKMMH BEIIECTBAMH, XUMHYECKON
' MOCY/I0# M J1a00paTOPHBIM 00OPYIOBAHHEM
npaBUjIaMu 0€30MacCHOTO OOpaIeHus C BEIECTBAMH, HCTIOIb3yEMbIMU
B MOBCEHEBHOMW JKU3HH, MPaBUIaMH MTOBEICHUS B LENSIX cOepeKeHus
123 3JI0pOBbSl U OKPYXKAlOIIEW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3ICHCTBHSI HAa JKUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIIECTB, CMIOCOOOB YMEHBIIICHHUS] W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3JECHCTBUSA
3 Hannune npakTHYecKuX HABBHIKOB TUIAHMPOBAHUS W OCYIICCTBICHUS
CJHEAYIOIINX XUMUYECKUX IKCIIEPUMEHTOB:
W3YyYEHUE U OMHCaHKe (PU3MUECKHX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (usuueckuMM M XUMHYECKUMHU  SIBJICHHSIMH;  OIIBITHI,

WJUTFOCTPUPYIOLIUE IPU3HAKY IIPOTEKAHNS XUMUUECKUX PEaKIIUM
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13.2

13.3

13.4

13.5

13.6

13.7

13.8

14

14.1

14.2

u3ydeHHe croco0OB pa3feieHHs CMecel

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYy4YCHHUC
BOOOpPOJa U M3YUCHHUC €TO CBOfICTB; MOJIYUYCHHUC YIJICKHUCJIIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U N3YUCHUEC €TI0 CBOMCTB

MPUTOTOBJICHHE PAcTBOPOB C ONpPENENIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHIUKATOPOB (Jrakmyca, METHIJIOpaHka u
denondranenna) A ONpeAeNeHUS XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIoYei

WCCJICIOBAHUE W ONHCAHME CBOWCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHbIX KJIACCOB; U3YUEHHE B3aUMOJCHCTBUSA KUCIOT C METauIaMH,
OKCHJAaMH  METaJUIOB,  PACTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBAHMSIMH, COJISIMM; TIOJIy4YE€HHE HEpPaCTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJIHOIO MeETajula JpPyrMM W3  pacTBOpa  COJM;
ucciaenoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHUS U

[IUHKA

PCHICHUC SKCIICPUMCHTAJIBHBIX 3a41a4 110 TCMaM: «OCHOBHEBIE KJIACCHI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); «3J’I€KTp0J'II/ITI/I‘~IeCKa${
JAUCCOLIM AL, «Baxnelnme HeMETaIbl U HX COCOUHCHUA,

«BaxHelme MeTamibl 1 UX COCAUHCHUA»

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  MPH3HAKH
NPOTEKaHMUs peakiii MOHHOro oOMEHa; KaueCTBEHHbIE peakIUuu Ha
NPUCYTCTBYIONINE B BOIHBIX PACTBOpaX HOHBI: XJIOPHI-, OpOMHI-,
uomua-, cyinbdar-, Qocdar-, kapOOHaT-,  CHIIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

YMenue:

NpPEACTaBIATh pe3yJabTaThl d3KCIEpUMEHTa B (opMe BBIBOJIOB,
JIOKa3aTeibCcTB, TPaQUKOB W TaOMUI] W BBIABIATH SMIHPUYECKUE
3aKOHOMEPHOCTHU

YCTaHABJIMBATH CBSI3W MEXKIy peallbHO HAOIIF0JaeMBIMH XUMHUYECKUMHU

SABJICHUSAMMU U IPOLCCCaMU, NPOUCXOAAINIUMA B MAKPO- U MUKPOMHPE,

OO0BSACHATH IPUYUHBI MHOTOOOPAa3Hsl BEIIECTB
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HHEPEYEHb 3JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS

1 [TepBoHaYaIbHBIC XUMUYECKUE TTOHSATHS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3ieiieHus: cMecei

12 ATOMEI © MOJICKYJIBL. Xumudyeckue diieMeHTBI. CHMBOIBI  XUMHYSCKHX
9JICMCHTOB. HpOCTbIe 1 CJIOXKHBIC BECIICCTBA.

13 Xumuaeckas (bopMyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTerneHb

OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocuTenbHAs aTOMHAs Macca.
1.4 OTHOCHUTENbHAA MOJICKYJIsSIpHAs Macca. MaccoBas g0l XUMHYECKOI0 3JIEMEHTa

B COCIMHCHUHN

15 KonuyectBo BemectBa. Moabs. MomsipHass macca. MomsipHblii 00bEM Ta3oB.
B3anmocBs3b KOJIMYeCcTBa, MACChl U YHCIIa CTPYKTYPHBIX €IMHUI BEIIeCTBA

16 dusznueckue U XUMUYECKHUE SABICHUA. XHMHMUYECKass peakuus U e€ IPU3HAKU.
3aKOH COXpPaHEHMsI MACChl BEILIECTB. XUMHUECKUE YpPaBHEHUS

Ilepnonnueckuit 3akoH u lleprognyeckas cucTeMa XUMHUYECKHX JJIEMEHTOB

.. MenneneeBa. CTpoeHHE aTOMOB

ITepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMu4eckux sneMentos J[.M.
2.1 MenneneeBa. Ilepuoasl u rpynmbsl. U3nUEeCKnil CMBICT MOPSAKOBOIO HOMEpPA,

HOMCPOB II€pHOJa U I'pYIIIbl 3JICMCHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
2.2 AIIEKTPOHHBIX 000JI04eK aToMOB MepBbIX 20 XUMHUYECKUX 3JIEMEHTOB

ITepuoanueckoit cucremsl .. Mennaeneena

3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMUYECKUX DJIEMEHTOB MEPBBIX TPEX
NEepUoJIOB, Kajus, Kajblug (paguyca aTOMOB, 3JIEKTPOOTPHUIATEIbHOCTH,
2.3 METAJIMYECKUX W HEMETAJUIMUYEeCKUX CBOMCTB) M WX COEJUHEHHH B
COOTBETCTBUU C TIOJOKEHHMEM 3ieMeHTOB B Ilepumoamdeckoil cucreme u

CTPOCHUEM UX aTOMOB
3 CtpoeHue BelecTa

Xumuyeckass cBsizb. KoBaneHTHass (mojisipHass M HENOJISIpHasi)  CBA3b.
3.1 ONEeKTPOOTPULIATEIBHOCT ~ XUMHUYECKUX  3J€MEHTOB.  MoHHas  cB3b.

Meranmnnueckas CBI3b
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Tunbl KpUCTANIMYECKUX PpEmETOK (aToOMHas, WOHHAsA, METaJUIMYecKasi),
3.2 3aBUCHMOCTb CBOMCTB BEILECTBA OT THIA KPUCTAUIMYECKOM PEIIETKH M BUIA

XUMHYECKOH CBSI3U

Baxneimme MMPEACTAaBUTCIIN HCOPraHUYCCKHUX BEIICCTB. Hemeramnmel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccudukanus M HOMEHKJIATypa HEOPTaHUYECKUX COCIUHEHUH: OKCHJIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
4.1 HECO0JICOOpa3yIoIIe; OCHOBAaHWH (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOpPOJCOACpKaMe ¢  OCCKUCIOPOIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

42 @u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTBIX BELIECTB-HEMETAJIOB:
' BOJIOPOJIa, XJIOpa, KUCIOPO/a, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

®u3nyeckue U XUMHUYECKHE CBOMCTBA NPOCTBHIX BEUIECTB-METAIJIOB: JIMTHS,

4.3 HaTpusl, Kajus, MarHusl U KajblUs, AJIFOMUHMS, Kejle3a. DIEKTPOXUMHUYCCKUI

PA HAIIPSKEHUN METaJIOB

44 Pu3nyeckue U XUMUYECKUE CBOWMCTBA BOJOPOAHBIX COCIMHEHUN HEMETAIUIOB:
' XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA
Ouznyeckue U XUMHYECKHE CBOICTBa OKCHUIOB HemeTamioB: cepol (IV, VI),
4.5 azorta(ll, 1V, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). Ionyuenune
OKCHJIOB HEMETAIIJIOB

Xumnueckue cBoicTBa okcuaoB: MeTaioB IA-IIIA rpymm, munka, meau(ll) u

+0 xenesza(ll, IIT). ITonyyenue okcuaoB METaIIIOB
XUMHYECKUE CBOMCTBA OCHOBAHMM U aM(OTEPHBIX THIPOKCUIOB (HAa MPHUMEPE
4.7 TUAPOKCUIOB  QIIOMUHUA, JKene3a, MuHKa). [loayyeHue oOcHOBaHMM U
aM(}OTepHBIX THAPOKCHUJIOB
OO0ue XMMHUYECKHE CBOWCTBA KHCIOT: XJOPOBOJIOPOJHOW, CEPOBOJIOPOIHOM,
43 CEpPHUCTOM, CEpHOHM, a30THOH, (ochOopHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
' XMMUYECKHE CBOWMCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.
[Tony4yenue kucnot
4.9 OO0me XuMHYECKUe CBOMCTBA cpenHux coneit. [lomyuenue conei
410 [Tomyuenue, coOupaHue, pacrno3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMMaKa,
' YIIIEKUCIIOTO Ta3a B 1abopaTopuu
A1l [Tomyuenne amMMuaka, CepHOW M a30THOM KUCJIOT B MpOMBIIUIEHHOCTH. Ob1ue
' CHOCOObI OJTYyYEHUS] METAJUIOB
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4.12

5.1

5.2

53

54

5.5

6.1

6.2

6.3

6.4

6.5

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX COGI[I/IHGHI/Iﬁ
Xumudaeckue peaKnuu

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, IO TeIIoBOMYy 3(¢eKTy, Imo

W3MEHEHHMIO CTEIICHEH OKHMCIICHUS XUMUUECKHX DJIEMECHTOB

TennoBoit 23 PeKT XUMHUECKONW peakluy, TEPMOXUMUYECKUE YpaBHEHUS. JK30-

U DHAOTEPMUYECKHE peaki. TepMOXUMUYECKUE YPABHEHUS

OKHCIUTEIIFHOBOCCTAHOBUTCIIHHEIC pCaKknuu. OKHCIUTEIIN U BOCCTAaHOBHTCIIU.
Hpoueccm OKHCIICHUSA u BOCCTaHOBJICHH. :‘)HCKTpOHH}Jﬁ banaHC

OKHCJIUTEILHOBOCCTAHOBUTCIILHOM pCakuuun

Teopnﬂ SHeKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHbI, AHHUOHBI. QHGKTI)OHI/ITBI u

HEBJICKTPOJIUTHI. CuibHbIC U cIa0bIe OJICKTPOJIUTHI. Crenenb JUcCconranumn

Peakiiuu monHoro obmeHa. YcCIOBHS MPOTEKAHMs PEaKlUii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HOHHBIC YPABHCHUA peaKI_[I/Iﬁ
XuMus U OKpYyXKaromasa cpeaa

Bemecrsa M Marepuansl B IIOBCEAHEBHOM JKM3HU ueloBeka. besomacHoe
UCTIOJIB30BaHUE BEUIECTB M XUMHUYECKMX pEaKIuil B J1abopatopuu u OBITY.

HepBaﬁ NmoMoub MMpru XUMHYCECKUX OKOT'aX U OTPABJIICHUAX

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3JyXa W BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIICHHS
[IpenenpHast nmomyctumas koHmentparus BemecTB (IIJK). Pomp xumun B
peUIeHUN HKOJOTHYECKUX TMpoOJjeM. YCWIeHHE MapHUKOBOTO 3 dekTa,

pa3pyui€eHue 030HOBOT'O CJI0s

[Ipumenenue cepsl, azota, ¢ocdopa, yriaepoja, KpEMHUS U UX COCTUHEHUN B
OBITYy, MeIWIIMHEe, TMPOMBIILIEHHOCTH M CEeJIbCKOM Xo3siicTBe. [IpuMeHeHume
METAJIJIOB U CIUIaBOB (CTanb, YYryH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBINIICHHOCTH UX coeAuHeHu. [IoHsITHEe 0 KOPPO3UU METAIIIOB, OCHOBHBIE
CIOCOOBI 3aITUTHI UX OT KOPPO3UHU

[TpuponHble UCTOYHUKHU YTJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),
MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIUIEHHOCTH
[lepBoHavanbHBIC TOHATHUS OO0 OpPraHUYECKMX BEIIECTBAX KaK O COSAMHEHHSX
yriaepoa (MeTaH, 3TaH, STHJICH, alleTUJICH, STAHOJI, TJIMIEPUH, YKCYCHAsI KACIIOTA).
[TousiTHe 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX: KUpaX, ONKax, yriieBoJax — U UX

POJIN B )KU3HU YCIIOBEKA
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7 PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
7.2 Macchl (MaccoBOi) 10JIM paCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XMMHUYECKUM YPaBHEHUSIM
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YYEBHO-METO/IUYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensn O.C., OctpoymoB WU.I'., CnagkoB C.A.,

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
METOJINYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA

I"a6puensa O.C. [Iporpamma xypca xumun a1 8-11 kimaccon
0011e00pa3oBaTeNbHBIX YUpEKAeHUN. — M.

Hpoda, 2009.

COopHHK HOpMATUBHBIX TO0KyMeHTOB. Xumus / Coct. D./1. lnenpos, A.T.
Apkanabes. — M.: Jlpoda, 2006.

Xumus. 8 kiace: yueo. s oomeoopasopat. yupexaeHuii / O.C. 'abpuensH.
— 15-e u3n., crepeorun. — M:

«dpodar, 2010. — 270 c.

Hacronbnas kuura yuutens. Xumus. 8 kiacc / O.C. I'abpuensin, H.I1.
BockoOoitnukosa, A.B. fmrykosa. —

M.: Ipoda, 2008.

Xumus. 8 Kjacc: KOHTPOJIbHBIE U MTPOBEPOUHbIe padoThI K yueOHuky O.C.
["abpuensna «Xumus. 8 kimacey /

O.C. I'abpuensn, I1.H. bepe3kun, A.A. YiiakoBa u 1p. — 8-€ U3/., CTEPEOTHIL.
— M.: Ipoda, 2010. — 158 c.

Xumus. 8-9 knaccel: Metoa.nmocooue/ O.C.I"abpuensn, A.B.furykoBa.-M.:
Hpoda,2008.-224c.

N3yuaem xumuto B 8 Kiacce: quaakTudeckoe nocooue k yueonuky O.C.
[Mabpuensna «Xumus. 8 kiacc» ais

ydaluxcs ¥ yuurtenen — S5-e usf., ucap u nom. — Mocksa: «BbJIMK u K», 2004.
—224c.

JlunakTuyeckue KapTOYKU-3a/1aHus 1o XuMuu: 8 kiace: K yueonuky O.C.
["abpuensna Xumus. 8 kmacey /

H.C. ITaBnoBa. — M.: U3natenscTtBO «IK3amen», 2004. — 159, [1] c. (Cepus
«Y4eOHO-METOIUUECKUI

KOMILJIEKT).

Xomuenko N.I'. Pemenue 3axau mo xumuu. — M.: OOO «M13marenbcTBO
Hosas Bommay», 2005. — 256¢.

I'muaka H.JI. O6mas xumus. M3garensctBo «XumMus», 1979

Pabouas mporpamMmma He UCKIIFOYAET BO3MOKHOCTH UCTIOJIb30BAHUSI IPYTOM
JUTEpaTyphl B paMKax

TpeboBanwmii ["'ocy1apcTBEHHOTO CTaHAApTa IO XUMUMU.

«Enunas komneknusa Hudposeix O6pazoBarensubix Pecypcosy (Habop
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U(POBBIX PECYPCOB K YyUEOHUKAM

O.C. TI'abpuensna) (http://school-collection.edu.ru/).
http://him.1september.ru/index.php — xxypHan « XumMus».
http://him.1september.ru/urok/- Marepuans! k ypoky. Bce paboTsl, Ha OCHOBE
KOTOPBIX CO3/IaH CalT, ObLIH

OITyOJIMKOBAHBI B JKypHaJle « XuMUs». ABTOpaMHU caidiTa mpojieiaHa 0obIast
paboTa 1o

CHUCTEMAaTU3UPOBAHMIO TA3€THBIX CTATEeH ¢ YUETOM IIKOJIBHOM yueOHOM
MporpamMMBbl 10 npeameTy " Xumus'.

www.km.ru/education - yaeOHbIC MaTepuaibl U CIOBapy Ha caiite « Kupumr u
Medommit»

http://djvu-inf.narod.ru/ - anexTpoHHas OuOIMOTEKA

Kypnan «Xumus B mIkosie», razera «1 ceHTops».

MynbTumenna yueOHbIN Kypc « XUMHSL.8 KI1acc

VYuebHoe anekTpoHHOE n3nanue «Xumusi(8-11 kiacc) BupTtyanbHas
nabopaTopus»

CD «Xumus. 8-11 knaccoi»

Hurtepnet-mikona [Ipocsemenue. ru, online kypc no YMK O.C.I"'abpuensina u
Ap.

(www.ihternet-school.ru)

«1C:O06pa3oBaTenpHas KoOJUIeKIUs. XuMus 11l Becex X X1. Pemenue 3amaqu
Ypoxu xumun. Kupuina u Medonus. 8-9 ki. 27

Pymsutuc I'.E. Xumus: 9 xi.: yue6.mis1 obmeodpaszosar. Yupexaenuit / I'.E.
Pymsutuc, @.I'. ®enbaman. — M.: [IpocBemienue.

Xumus: 9 KIL.: 3JIEKTPOHHOE TPUIIOKEHHE K YUCOHUKY.

["apa H.H. Xumus: 3agaunuk ¢ «nmomomHukom»: 8-9 kmaccel / H.H. I'apa. —
M.:

[Ipocsemienue.

["apa H.H. Xumus. Paboune nporpammel. [Ipenmernas nunus yueonukos I'.E.
Pynsutuca, ®@.I'. ®enpamana. 8-9 knaccel/ H.H. I'apa. — M.: [IpocBemienue.
Panenxuiit A.M. Xumus: nunaktadeckuit marepuai: 8-9 ki. / A.M. Pagenkwuii.
— M.:

IIpocBenienue.

["apa H.H. Xumus. Ypoku: 9 xi. / H.H. I'apa. — M.: [IpocBemnienue.
boposckux T.A. Tectsl no xumuu. [lepBoHavyalibHbIE XUMHUYECKUE TOHATHS.
Kucnopoa. Bogopoa. Boaa, pactBopbl. OCHOBHBIE KJIaCChl HEOPraHUYECKHUX
coequHeHuii: 8 kiI.: k yueOnuky I'.E. Pyasurtuca, ®.I'. ®enpamana « Xumus. 8
knacey. — M.: M3marenscTtBO «IK3amMen», 2010

boposckux T.A. TecTbl M0 XUMUU. DNEKTPOTUTHUECKAS JUCCOLIUALINSL.
Kucnopon u

cepa. Azot u pochop. Yriepoa u kpemuuii. 9 kiacc: k yaueonuky I'.E.
Pymsutuca, @.I'. ®enpamana «Xumus. 9 kinacey. — M.: U3gaTenscTBO
«Ox3amMeny, 2011
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HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

«OtkpsIThIH ypoK. [lepBoe centsaOpsi» https://urok.1sept.ru/
Yuurenbckuit noptan https:// www.uchportal.ru/load/46
[Tnatdopma VirtuLab (http://www.virtulab.net/)
LearningApps

Poccuiickas OnexkrponHas [lkoia

Skysmart

BIIP, OI'D, EI'D — https://sdamgia.ru/
http://ege.yandex.ru/chemistry/

http://chem.reshuege.ru/

http://himege.ru/

http://pouchu.ru/
http://enprophil.ucoz.ru/index/egeh alkeny alkadieny/0-358
http://ximozal.ucoz.ru/ 1d/12/1241 4 .pdf
http://fictionbook.ru/author/georgiyi_isaakovich lerner/biologiya polniyyi spr
avoch

nik dlya podg/read online.html?page=3
http://www.zavuch.info/methodlib/134/
http://keramikos.ru/table.php?ap=table1000405http://sikorskayaolja.narod.ru/E
GE.htm

www.olimpmgou.narod.ru.
http://mirhim.ucoz.ru/index/khimija_8 3/0-41
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Jluct cornacosaHus k gokymeHTy Ne 39 ot 30.08.2025
WHunumatop cornacoBanus: mbagynnud 3.9. Jupektop
CornacoBanune nHnyumnposaro: 30.08.2025 15:57

Jluct cornacoBaHus Twvin cornacoBaHusa: nocnegoBaTesibHOe
N° (0] [e] Cpok cornacoBaHus Pe3ynbTaT cornacoBaHus 3ameyvaHus
iMopnucaHo

1 Tubanynnuy 3.0. 30.08.2025 - 15:57
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