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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeAepalnbHOl padodeil MnporpaMmbl
BOCITUTAHUS U C YYETOM KOHIIEIIINHY MPENO aBaHusl yaeOHOTO MpeameTa « XuMUsH»
B 00pa3zoBaTeNbHBIX opranm3aiusx Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTaBICHUE O LENsAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMeTa, yCTaHaBJIUBAET 00s13aTebHOE MIPEAMETHOE coziepKaHue,
IpPEeIyCMaTpUBAET pACIpEAEICHHE €ro IO KiIaccaM U CTPYKTYPUPOBAHHE IIO
paznenaM M TeMaM MpOrpaMMbl O XHWMHUH, OMNpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEAbHOCTh M3YYEHHS] XHUMHUU C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarouuxcs, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl HA YPOBHE OCHOBHOT'O OOIIEro 00Opa3oBaHMs, a TaKkKe TPeOOBAHMM K
pe3ynbTaTamM 00y4YeHUsI XUMUU HAa YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TIO3HABATEIbHON JEATEIbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4e0HOTO CoIepKaHUsI.

3HaHWE XWMHHM CIYXKUT OCHOBOW Il (OPMHPOBAHUS MHPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBiICHUl O MaTepuaIbHOM E€IHMHCTBE MHUpPA, BAKHYIO
pOoJib UTparOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHnne xumuu:

CIIOCOOCTBYET  pealM3aluyd  BO3MOXXHOCTEH  JJIi  CaMOpa3BUTUS U
dbopmMupoBaHUsI KyJIbTYPhI JUYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B (DOpPMUpOBAHUE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIHPHOW  Y4EOHOUW  JIESITENIbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM eI TEILHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAYyYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiIa HA €JUHCTBO MPUPOBI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (OPMUPOBAHUHU €CTECTBEHHO--HAYYHOW TPAMOTHOCTH O0YJarOIITNXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K E€CTECTBEHHO-
-HAy4YHBIM 3HAHUSIM, K IPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJl B SKOJIOTHUYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOYyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarorMyecKu
aJanTHPOBAHHBIM OTpa)K€HHWEM 0a30BOM HAYKH XMMHUH Ha ONPENEIEHHOM dTane €€
pa3BUTHUSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUN
OPraHUYECKON XUMUH.

CtpykTypa coaepkKaHUs MPOTPAMMBI IO XUMHH C(POPMUPOBAHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. Coaep:kaHue CKIAAbIBAETCS U3 CHUCTEMBI
MOHATUM O XUMHUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUI O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
ITOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBSI3H;

— TMpeICTaBIeHUNA 00 JIEKTPOJUTHYECKON JMCCOLMAIUU BEUIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIPyromy, BBITIONHSS (QYHKIMA OOBACHEHHS W TMPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUYECKOIO0 MPUMEHEHUS W MOJYYCHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (OPMHPOBAHUIO
IPEJICTABJICHNUS] O XUMUYECKOW COCTABIIAIOLICH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHCTEMHOM MPHUPOAbI, IEHHOCTHOIO OTHOIIEHWS K HAy4YHOMY 3HAHUIO U
METO/IaM MO3HAaHUS B Hayke. M3ydeHHEe XUMHU NPOUCXOJIUT C MPHUBICUCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXaroluid MUp»,
«buosorus. 5—7 xkiacce» u «dusnka. 7 Kimacey.

[Ipy w3yueHWH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUN OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JESITETbHOCTH YEJIOBEKA W KaK OJHOIO0 M3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOTO mpeaMeTra COCTOUT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAHUN — BaKHEUINX (PaKTOB, IMMOHATHMA, 3aKOHOB M TCOPETUUCCKHUX IOJOKESHHM,
JIOCTYITHBIX 00OOIICHW MHMPOBO33PEHUYECKOTO XapakTepa, s3bIKa HayKd, B



OpUOOIIEHUH K HAy4YHBIM METOJaM I[IO3HAHUS MpPH HM3YyUYEHUU BELIECTB U
XUMUYECKUX PEAKIUi, B (GOPMUPOBAHUH U PA3BUTHHU MO3HABATEIHHBIX YMEHUN U
UX T[PUMEHEHWU B YYEOHO-IIO3HABATEIILHOW M y4eOHO-UCCIEI0BATEIbCKON
NesATEeIbHOCTH, OCBOCHHMM TpaBWJI 0€30MacHOro OOpalieHusi ¢ BEUIECTBaMU B
MOBCEHEBHOM >KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3HAYEHHE MPUOOPENH TaKHUE LU, KaK:

— (¢$opMUpOBaHHE WHTEIUICKTyaJIbHO PAa3BUTOW JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—  HampaBJIEHHOCTh OOy4YeHUST HA CHUCTEMAaTHYECKOE MPUOOIIECHHE
oOyJaromuxcss K CaMOCTOSITEIbHOM MMO3HABATEIbHOU JEATENbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa PAa3HOOOPA3HOUN NEATETLHOCTH, IMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIINI), UMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE ISt
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SIBJICHUS
OKpPYXAaIOLIEro MHpA, MCHOJIb3Ysd 3HAHUS U OINbBIT, NOJYyYCHHbIE MPU H3YYCHUU
XUMUH, TPUMEHATh WX MPH PEIICHHH MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYAOBOU JIESATEIBHOCTH;

— ¢opmHpoBaHHEe y OOy4YalOIIMXCAd TYMAHUCTUYECKUX OTHOILECHUM,
NOHUMAaHUSl LEHHOCTU XUMHUYECKUX 3HAHMM HJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecO00pa3HOro TMOBEAEHUST B OBITY U TPYAOBOM JEATENbHOCTH B LEISIX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAKOUIEH IPUPOIHON CPEIBI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOdUIIS M HAMPABICHHOCTH JAJIbHEUIIIETOo
oOy4eHus.

OO1iee YMCIO 4YacoB, OTBEAEHHBIX I HM3YYEHUST XHMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 gacos (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COAEPXAHUE OBYUEHUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponbs XuMun B KU3HU YeJIOBEKAa. XUMUA B CHCTEME HayK. Tena u BemecTBa. Pu3snyeckre CBOMCTBA
BEILECTB. ArperaTHoe cocTosiHue BewecTB. [IoHsTHE 0 MeTOAax Mo3HaHMs B XUMHH. YHCThIE BemecTBa U cMecH. CriocoObl
pa3aeieHust CMeceil.

ATOMBI U MOJIEKYJIBl. XUMUYECKHE IeMEHTBI. CHMBOJIBI XUMHUYECKHUX AJIEMEHTOB. [IpOCThIE U CIIOXKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYCHHE.

Xumuueckas ¢Gopmyna. BaJeHTHOCTP aTOMOB XUMHYECKHMX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA COCTaBa BEILECTB.
OtHocutenbHass atomMHas Macca. OTHOCHUTENbHas MOJIEKYJIsipHas Macca. MaccoBas J10JIsI XMMHUYECKOTO JJIEMEHTa B
COCIMHECHHH.

KonunuectBo BemectBa. Moabs. MossipHas Macca. B3anMOCBsI3b KOJIMYECTBA, MACChl M YHUCJIA CTPYKTYPHBIX €IUHULL
BellecTBa. Pacuérel mo opmysiaM XUMHUYECKUX COCTUHEHUM.

duznyeckre U XUMHYECKHUE SIBJICHUS. XUMHUYECKass peakuus U €€ MPU3HAKU. 3aKOH COXPaHEHUS MacChl BEIECTB.
Xumnueckue ypaBHeHus. Kiiaccudukanus XuMUYecKUX peakuui (COeIMHEeHUs, pa3ioKEeHMs, 3aMeIeHHs, 0OMEHa).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOH MOCY/I0H, IpaBuiIaMu paboThl B JaOopaTopuu U puéMamMu 00paleHus ¢ J1abopaTopHbIM
000py/OBaHUEM, H3yUYCHHE U ONHUCaHWE (PU3MUECKHUX CBOMCTB OOpa3IlOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
¢u3nueckux (MJIaBIIEHWE BOCKA, TasHUE JIbJla, PACTUPAHME caxapa B CTYyNKE, KUIEHWE W KOHJEHCAlMs BOJAbI) WU
XUMUYECKUX (TOpPEHHUE CBEUYH, MPOKAIMBAHME MEIHOM TMPOBOJIOKH, B3aUMOJICUCTBHE MeJla C KHUCJIOTOH) SIBICHHIA,
HaOJII0JIEHNE U ONKCAaHUE MPU3HAKOB MPOTEKAaHUs XUMHUYECKUX peakuui (pas3iiokeHue caxapa, B3aMMOJCHCTBHE CEepHOU
KUCJIOTHI C XJIOpUIOM Oapus, pasioxkenue runpokcuna menu (II) npu marpeBanuu, B3auMoielicTBUE Keje3a ¢ pacTBOPOM
comu Mmeau (II), u3yueHue cnocoOOB pa3AelieHHus CMECe: C MOMOIIbI0 MarHuta, (UIBTPOBAHUE, BBIMAPUBAHUE,
TUCTUIUIALMS, XpomaTorpadusi, MPOBEACHHE OUYMCTKH TOBAapeHHOW COJM, HAOJIOJEHHE M ONHCaHUE pPe3yJIbTaTOB
IIPOBENICHHUSI OIbITA, HJUTFOCTPUPYIOLIErO 3aKOH COXPAaHEHHUSI MACChl, CO3/IaHUE MOJEIIEH MOJIEKYJI (IIapOCTEPIKHEBBIX ).

BaxHellline npeacTraBuTe M HEOPraHUYECKHUX BeLIEeCTB



Bo3nyx — cmece razoB. CocraB Bo3ayxa. Kuciaopon — anmeMeHT u mpocTtoe BemiectBo. HaxoxaeHue kuciaopona B
npupojsie, GU3NYECKue M XUMHUYECKHe CBOMCTBa (peakuuu ropenus). Oxcupapl. [Ipumenenme xucnopoma. CrocoOsl
NOJIYYEHHS] KHCIOPOJa B J1a00OpaTOpuu U MPOMBIIUIEHHOCTH. KpyroBopot kuciaopoaa B npupoje. O30H — auioTpOmHas
MoAU(pUKALIUS KUCIOPO/Ia.

TernoBoit 3P (deKT XUMUYECKON peaklnh, TEPMOXMMUYECKHE YpaBHEHUS, SK30- U DHIAOTEPMHUYECKUE PEaAKIIUH.
TomnuBo: yroib u MeTaH. 3arpsi3HeHUE BO3AyXa, YCHIIEHHE TApHUKOBOTO 3P deKTa, pa3pylIieHUE 030HOBOTO CIOS.

Bogopon — anemeHT u npoctoe BemecTBo. Haxoxaenue Bogopoaa B npupoze, pusndeckre 1 XuMUIECKHe CBOWCTBA,
IpUMEHEHHUE, CocoObl noydeHus. Kucinotel u conu.

Monsipablii 00bEM ra3oB. Pacuérel 1o XUMHYECKUM YpaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bojga kak pactBopurernb. PacTBopsl. HachllieHHBIE M HEHACBILIEHHBIE PACTBOPBI.
PacTtBopumMoOcCTh BelecTB B Boje. MaccoBasi J0Jisl BEIIECTBA B pacTBOPE. XMMHUYECKUE CBOMCTBA BOAbL. OcHOBaHMs. Ponb
pacTBOPOB B MPHUPOJE M B KM3HU 4esnoBeka. KpyroBopoT Bobl B mpupoje. 3arps3HeHUE NpHUpPOAHbIX Boja. OxpaHa U
OYHCTKA MPUPOIHBIX BOL.

Knaccudukanus Heoprannueckux coenuHeHuil. Oxcuapl. Knaccudukanus okcuaos: coneoOpasyomye (OCHOBHBIE,
KHCIIOTHBIE, aM@oTepHble) U HecosieoOpasyromue. HoMmeHnknarypa okcuaoB. DPu3nyeckue M XMMHYECKHE CBOMCTBA
okcuoB. [lonyueHre oKcuI0B.

OcHoBanusi. Knaccudukanuss ocHOBaHUMN: IMIENIOYM W HEPACTBOPUMBbIE OCHOBaHUA. HomeHKiaTypa OCHOBaHMIA.
du3nyecKkrue U XUMUYECKHE CBOMCTBA OCHOBaHuM. [loiryueHrne ocHOBaHUM.

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucioT. Ou3nueckue U XUMUYECKHE CBOMCTBA KUCTOT. Psn
aktuBHOCTH MeTauioB H. H. bekerosa. [lonmyuenune kucnor.

Conu. HomeHknatypa coneil. @u3nueckrue 1 XMMHYECKUE CBOMCTBA conel. [lomyuenne conen.

['eHeTnyecKas CBA3b MEXKAY KJIACCAMU HEOPTaHUYECKNUX COECIMHEHUN.

Xumuueckuii IKCnepumenm:

KayeCTBEHHOE OTpeeNIEHUE COJEPKaHUs KUCIOPOIa B BO3AyXe, MTOJIydeHHe, COOUpaHue, paclio3HaBaHUE U U3yUeHHUE
CBOMCTB KHCJIOPOJia, HAOIIOIeHHE B3aUMOEHUCTBHSI BEIIECTB C KUCIOPOJAOM U YCIOBHSI BO3ZHMKHOBEHHS M MPEKpaIlCHUs
ropeHusi (moxapa), O3HAKOMJICHME C OOpa3llaMd OKCHUJOB M OINHMCAHME UX CBOMCTB, TMOJy4YeHUE, COOHpaHue,
pacrio3HaBaHHME M W3Y4YEHHE CBOWCTB BOJOpOJa (rOpeHHe), B3auMozeicTBre Bojgopoaa ¢ okcuaom menu (II) (Bo3moxkHO



WCITOJIb30BAaHUE BUICOMATEPUAIIOB), HAOIIOIeHNE 00Pa3I[0B BEMIECTB KOJTUIECTBOM | MOJIb, MCCIIEIOBAHNE OCOOCHHOCTEH
pPacTBOPEHUS BEIIECTB C PA3JIMYHOW PACTBOPUMOCTBIO, NMPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOW MACCOBOW JIOJIEH
PacTBOPEHHOIO BEIECTBAa, B3aUMOJCHCTBUE BOJIbI C METa/UIaMH (HATpUEM M KajblieM) (BO3MOXKHO MCIOJIb30BAHUE
BUJIEOMATEPUAIIOB), MCCIIEIOBAHUE OOPA3I0B HEOPTaHWYECKUX BEIECTB PA3JIMYHBIX KJIACCOB, HAOIIOJIEHUE U3MEHEHUS
OKpacK{ MHJIUKATOPOB B pacTBOpaxX KUCIOT U IIesIouei, u3yuenue B3aumoenctsus okcuaa meau (11) ¢ pactsopom cepHoit
KHUCJIOTBI, KUCJIOT C METaJUIaMH, PeaKlUii HEUTpaIn3alny, NoJy4eHue HepaCTBOPUMBIX OCHOBAHUM, BHITECHEHUE OJTHOTO
MeTaJula APYTUM U3 PAaCTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «BaKHEHIIINe KJIACChl HEOPTaHUYECKUX
COCIMHEHUI.

Ilepunonnuecknii 3akoH u Ilepuognueckas cucrema xummuueckux ieMeHToB JI. . MenaeneeBa. CtpoeHue
aToMOB. XUMHYECKaf CBsA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBbie MOMBITKU KJIaCCU(DUKALIMN XUMUYECKUX AJIeMEHTOB. [IoHsITHE O rpynmnax CXOHBIX JIEMEHTOB (ILIETOYHBIC U
IIEJI0YHO3EMETbHBIE METAILIbI, TAJOrEHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3yloT aM(OTEepHbIE OKCHUIBI U
TUAPOKCHUIBI.

[Tepuonuuecknii 3axoH. [lepuoanueckas cucrema xumuieckux 3neMenToB . 1. Menneneesa. Koporkonepuoanas u
nuHHoniepuoaHast Gopmbl Ilepuoanueckoit cuctembl xumudeckux sneMeHToB . M. MenneneeBa. [lepuoasl u rpymibl.
OU3NYECKUN CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIBI JIEMEHTA.

Crpoenne aTtomoB. CoctaB aroMHbIX siaep. M3otombl. DnekTpoHbl. CTpOEHHE 3JIEKTPOHHBIX O0O0JIOYEK aTOMOB
nepBeix 20 xumuueckux sjaeMeHTOB Ilepumoamueckoit cuctembl JI. M. MennaeneeBa. XapaKTE€pUCTUKA XHMHYECKOTO
AJIEMEHTA I10 ero noyoxeHuro B [lepuonnueckoit cucreme /1. 1. Menaeneena.

3aKOHOMEpPHOCTH HM3MEHEHHUs pajuyca aTOMOB XHUMHUYECKUX DJIEMEHTOB, METAUIMUYECKUX M HEMETAUIMUYECKUX
CBOMCTB MO rpynmaM 1 Mnepuoam.

3nauenue Ilepuoanueckoro 3akoHa u llepronnueckoil cCUCTEMbl XMMHYECKHUX BJIEMEHTOB JJIS PAa3BUTHUS HAyKH U
npaktuku. 1. 1. MenaeneeB — y4€Hblid U IpaKIaHUH.

Xumuyeckass cBsizb. KoBajeHTHas (MOJISIpHAsT W HEMOJIAPHAs)) CBSI3b. JIEKTPOOTPUIATEIBHOCTh XUMHUYECKHUX
aneMeHTOB. IOHHAs CBS3b.

Crenenb okuciieHus. OKHCIUTEIBLHO--BOCCTAHOBUTEIbHBIC peakuuu. lIporecchl OKHCIEHHST U BOCCTAHOBJICHHS.
OKUCAUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKCnepumeHm:

U3y4eHHe 00pa3lioB BEIIECTB METAIOB M HEMETAIIIOB, B3aUMOJICHCTBUE THIPOKCH A IMHKA C PACTBOPAMHU KHCJIOT U
HIeJI0ueH, MPOBEACHUE OIBITOB, WJUIIOCTPUPYIOMIMX MPUMEPHl OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakluii (TOpeHue,
peaKIMK Pas3IoKEeHUs, COSTUHEHU).

Mescnpeomemmnbnie ceasu

Peannsanns MeXIpeIMETHBIX CBS3€W NMPU M3YYEHUHM XMMHU B 8 KJIACCE OCYLIECTBIIAETCS Y€PE3 UCIOJIb30BAHUE KaK
OOIIMX EeCTECTBEHHO--HAYYHBIX TOHATHHA, TaK W TOHATHH, SIBJSIONIAXCS CHUCTEMHBIMU [IJII OTACIBHBIX TPEIMETOB
€CTECTBEHHO--HAayYHOTO 1UKIIA.

OO011e ecTecCTBeHHO--HAyYHbIE TIOHATHS: HAyYHbIN (aKT, TUIIOTE3a, TEOPHSs, 3aKOH, aHAJIN3, CUHTE3, Kilaccu(uKanus,
NEPUOANYHOCTD, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, U3MEPEHHUE, MOJIEIIb, SIBJICHHE.

duszuka: MmaTepus, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWJA, W30TOIbI, PaJHOaKTUBHOCTb, MOJIEKYIA,
AIIEKTPUYECKHUI 3apsl, BEIIECTBO, TEIO, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, Ta3, (PU3MUECKUE BETUYNHBI, STUHHUIIBI
U3MEPEHMSI, KOCMOC, IIJIaHEeThl, 3BE3/1bl, CoHIIE.

buonorus: dorocunres, apixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEpalbl, TOPHBIC MOPOJIbI, MOJE3HBIE HCKOMAEMble, TOIUIMBO, BOJHBIC

PECYPCHI.

9 KUJIACC

BemecTBO M XMMHUYECKasl peaKUMs

[Tepuoguueckuii 3akoH. Ilepuoanueckas cucrema xumudeckux 3nemeHToB J[. M. MengeneeBa. CtpoeHrne aTOMOB.
3aKOHOMEpPHOCTM B HW3MEHEHHM CBOWCTB XUMHUUYECKHUX BJEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalblHUs U HX
COCJIMHEHU B COOTBETCTBUHU C MOJIOKEHUEM 3JIEMEHTOB B [leproanueckoi cucreMe U CTpOCHUEM X aTOMOB.

CtpoeHue BelecTBa: BUJbl XMMAYECKON CBSI3U. THIBI KPUCTALIUYECKUX PEIIETOK, 3aBUCHUMOCTh CBOWMCTB BEILIECTBA
OT THUIIA KPUCTAUINYECKOU PEIIETKA U BUJIA XUMUYECKOH CBSI3HU.



Knaccudukanus v HOMEHKIATypa HEOPTaHWYECKHX BEIECTB. XMMHUYECKUE CBOMCTBA BEIIECTB, OTHOCSAIIUXCS K
pa3TUYHBIM KJIACCaM HEOPTaHUYECKHUX COCTMHECHHMA, TCHETUIECKAs CBSI3b HEOPTaHUIECKUX BEIICCTR.

Knaccudukanys XuMAYECKUX peakiuid 1Mo pa3IudHBIM MPU3HAKaM (IO YHUCITy M COCTAaBY YYACTBYIOIINX B PEAKIIUU
BEIIIECTB, TI0 TEIJIOBOMY 3P (PEKTy, IO U3MEHEHHUIO CTEIEHEH OKHCICHHUS XUMUYECKUX JIEMEHTOB, TI0 OOpaTUMOCTH, IO
YUaCTHUIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKIINH, TS PMOXUMHUUYECKHE YPaBHEHUSI.

[Tonsitue o ckopoctu XuMu4eckoil peakmuu. [loHsTHe 00 0OpaTUMBIX W HEOOPATUMBIX XHUMHYECKUX PEAKIIHIX.
[ToHsiTHE O TOMOTEHHBIX M TETEPOreHHBIX peakiusax. [lonstue o karamuse. [loHATHE O XMMHYECKOM PaBHOBECHUH.
®daxTophl, BAUSIONME HA CKOPOCTh XUMUYECKOHN PeaKIuu U MOJ0KEHUE XUMUYECKOTO PaBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE PEAKIIUHU, AJIEKTPOHHBIN OallaHC OKHCIUTEIHbHO-BOCCTAHOBUTEIBHON PEAKIIUH.
CocraBneHue ypaBHEHUH OKHCIUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIUNA C HCIOJIb30BAHUEM METOJIa BJICKTPOHHOIO
OasaHca.

Teopuss APIEKTPOIUTHICCKON TUCCOIMAITUN. OJICKTPOJIUTHI W HEAICKTPOIUTHL. KaThoHbl, aHWOHBL. MeXaHu3M
JUCCOIMAIIMN BEIIECTB C pPa3MYHBIMM BUJAMHU XUMHUYECKouW cBs3u. CteneHb auccornuanuu. CuiibHble W ciia0ble
AIIEKTPOJIUTHI.

Peaknmuu moHHOTO OOMEHA. YCIIOBHS NPOTEKAHHS PEaKIMi WOHHOTO OOMEHa, TOJIHBIE M COKpalIéHHBIC MOHHBIC
ypaBHeHHs peakuuii. CBOHCTBa KHCIOT, OCHOBAaHMM M COJied B CBETE NPEACTABICHUNA 00 SJIEKTPOTUTHUECKON
nucconuani. KadecTBeHHbIC peakiuy Ha HOHBI. [[OHATHE 0 THIPOIN3E COICH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHUE C MOJICISIMU KPHUCTATUYECKUX PEIMIETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB M HEMETAJIOB
(rpaduta u anMaza), CJI0KHBIX BELIESCTB (XJIOpUIA HATPHS), UCCIIEIOBAaHUE 3aBUCUMOCTU CKOPOCTH XUMHUYECKOU peaKInu
OT BO3JICUCTBUS Pa3IMUHBIX (DAKTOPOB, UCCIEIOBAHUE DIIEKTPOIPOBOTHOCTHA PACTBOPOB BEIIECTB, MPOIIECCa AUCCOITUAIIH
KHUCIIOT, IIEeJIoYe U cosiel (BO3MOXHO HMCIOJIb30BAaHUE BHJIEO MATEpPUAJIOB), MPOBEJIEHUE OIBITOB, WLTIOCTPUPYIOIINX
MPU3HAKN TIPOTEKAHMS PEaKIuii MOHHOTO oOMeHa (0Opa3oBaHME OcajiKka, BBIICICHUE Ta3a, 00pa30BaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIINX ~ TPUMEPHI  OKHCIMTEIbHO-BOCCTAHOBUTENLHBIX — PEakiuid  (FOpEeHHe, peakiuu  PaslIoKEeHHUs,
COCIMHCHMSI), PACIlO3HABAHWEC HEOPTaHMYECKUX BEIICCTB C IOMOIIBI0 KAYECTBEHHBIX PEAKIMH Ha HOHBI, PEIICHHUC
AKCIIEPUMEHTAIBHBIX 33]1a4.

HemeTtanibl U ux coeiuHeHUs



OOmas xapakTepucTuka rajnoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHbIE CTereHu okucieHus. CTpoeHue
1 (U3UYECKUE CBOMCTBA MPOCTHIX BEIIECTB — raJlOreHOB. XMMUYECKHE CBOWCTBA HA MpUMeEpE XJIopa (B3aUMOJICUCTBHE C
MeTaJUlaMH, HeMeTajlaMu, uienodamu). XiopoogopoAd. CoinsiHas KHCIIOTa, XWMHYECKHE CBOMCTBA, IOJYYEHHE,
npuMeHeHue. JleiicTBHe XJIopa M XJIOPOBOJOPOJAa HA OpPraHM3M 4YeJOBEKa. BakHeWIlne XJOpHUIIbl U UX HAXO0XKICHUE B
MIPUPOJIE.

Ob6mrass xapakrepuctuka 3jeMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbIC CTETEHU
okucieHusi. CTpoeHrne M (PU3NYECKUe CBOMCTBA MPOCTHIX BEIICCTB — KHUCIOPOJA W CEPhbl. AJIOTPONHBIE MOAU(PUKAINH
KHUCIIOpOoJia U cepbl. XUMHUYECKUEe cBoiicTBa cepbl. CepoBONIOpOJ, CTpoeHHE, (DU3MYECKHE M XUMHUYECKHE CBOMCTBA.
Oxcuibl cepbl Kak MPeACTaBUTENN KUCIOTHBIX OKCUI0B. CepHasi KuciaoTa, (U3MYeCKue U XUMHUUYECKHE CBOMCTBA (00IIHe
KaK TMpEeJCTaBUTENS Kilacca KUCIOT W crnenududeckrue). XUMHUUECKUE PEaKIMM, JIeKAlUe B OCHOBE MPOMBIIUICHHOTO
croco0a MoaydeHus: CepHOM KUCIOThI. [IpuMeHeHue cepHoil KuciioThl. Cojid CEpHOM KUCIOTHI, KAYECTBEHHAsI pEeaKIUs Ha
cynbdar-uoH. Haxoxnenue cepbl U €€ COECOUHEHUM B MNpUPOAE. XHUMHUYECKOE 3arpsi3HEHHUE OKpYXKaroleh cpeibl
COCIMHEHUSIMU CEPbI (KUCIIOTHBIE TOXKIH, 3arPA3HEHUE BO3/IyXa U BOJAOEMOB), CITIOCOOKI €r0 MPEI0TBPAILICHHUS.

OO6mast xapakTepuctuka »djeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS AaTOMOB, XapaKTepHbIE CTENEHU
OKUCIIeHHS. A30T, paclpoCTpaHEHUE B MpUpoje, Pu3nueckue U XuMudeckue cBoictBa. KpyroBopot azora B mpupoje.
AMMuak, ero (u3MyYeckue M XMUMHUYECKHE CBOMCTBa, MOJydyeHWe W mnpumeHeHue. Coim aMMOHUS, UX (U3UYECKHUE U
XMMHWYECKUE CBOMCTBA, NMpUMEHEHHE. KadyecTBeHHas peakuys Ha MOHbI aMMOHMS. A30THAs KHUCJIOTa, €€ MOJIyYCHHE,
bu3nUecKkue ¥ XUMUYECKHE CBOMCTBA (0OIIME KaK MpEACTAaBUTENs Kilacca KUCTOT U crenuduueckue). VMcnons3oBanue
HUTPATOB U COJIEW aMMOHHUS B Kaue€CTBE MHHEPAIbHBIX yIOOpEeHHM. XUMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl
COCAMHEHUSIMU a30Ta (KUCIOTHBIE JOXKAHM, 3arps3HeHHE BO31yXa, MOuBbl U BOA0oEMOB). docdop, ammoTpomnHbie
momudpukanuu dhochopa, puznueckue u xumuueckue cBoiictea. Oxcua dochopa (V) u pocdopnas kucnora, husndyeckue
U XUMHYECKHUE CBOICTBA, moiyueHue. cnonbp3zoBanue hochaTtoB B KaueCTBE MUHEPAIbHBIX YI0OPEHUIM.

OO6mast xapaktepuctuka dieMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB, XapakTEPHBIC CTEMEHU
OKHUCJICHUS. YTJIEepo/, aNIOTPOITHbIE MOAU(MUKAIIIHN, PACIPOCTPaHEHUE B MPUPOJE, PU3NUECKUEe U XUMUYECKHE CBOMCTBA.
Ancop6musi. Kpyrosopot yriepoja B pupoje. Okcuabl yriiepojaa, ux (pu3nyeckue 1 XMMHUYEeCKUe CBONCTBA, ICMCTBUE HA
JKUBBIE OpPraHU3MbI, MOJYYEHHUE U TMPUMEHEHHE. DKOJOTMYecKHe MpoOJieMbl, CBsi3aHHbIE ¢ okcuaom yriepoaa (IV),
TUTIOTE3a TJIOO0ATBHOTO TMOTEIUICHHS KJIUMaTa, MapHUKOBBIA 3(PdekT. YTroabHas KuUciIoTa U €€ coir, uX (U3NUecKue u



XUMUYECKAE CBOWMCTBa, TOJydeHHEe M TpuMeHeHue. KadecTBeHHas peakius Ha KapOOHAT-WOHBI. lcmombp3oBaHUe
KapOOHATOB B OBITY, MEIUITMHE, POMBIIIJICHHOCTH B CETLCKOM XO035SHCTBE.

[lepBoHavanbHBIE TIOHATHS 00 OPraHMYECKHX BENIECTBAX KaK O COCAMHECHHSIX yryiepoaa (METaH, dTaH, ITHIICH,
alleTWJICH, ATaHOJI, TJIMLEPUH, YKCYCHasl Kuciora). [IpupoaHble MCTOUYHUKHU YIJIEBOJOPOJOB (Yrojib, MPUPOJHBIN Tas,
He(Th), MPOAYKTHI X MepepabOoTKH (OEH3MH), UX POJIb B OBITY UM IMPOMBIIIIEHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaXKHBIX
BEIIECTBAX: JKHpaxX, OelKax, yIrJieBoJax — M WX POJM B KU3HU UYeOBeKa. MaTepualbHOE €IUHCTBO OPTaHUYECKHX H
HEOPTaHUYECKUX COCTMHCHUM.

KpeMmnuii, ero ¢usznueckne U XMMUYECKUE CBOMCTBA, MOTy4YeHUe U npuMeHeHne. CoeIMHeHs] KpEMHUS B IPUPO/IE.
O6mue npencrapinenus o6 okcune kpemaus (IV) m kpemuueBoit kucimote. CHUIMKATHI, UX HUCIOJIb30BAaHUE B OBITY, B
MIPOMBIIIUICHHOCTU. BaxkHeliine cTpouTenbHble MaTepUalibl: KEpaMuKa, CTEKJI0, LIEMEHT, 0€TOH, kene300eToH. [IpobieMsr
0€30MacHOT0 UCIIOIL30BAHMS CTPOUTEIIBHBIX MAaTEPHUAJIOB B TTIOBCEAHEBHOM JKH3HHU.

Xumuueckuii IKCnepumenm:

U3y4YeHUe 00pa3I[0B HEOPTaHUYECKHUX BEIIECTB, CBOMCTB COJITHOM KUCJIOTHI, TPOBEJACHUE KAU€CTBEHHBIX PEAKIMi Ha
XJIOPUJI-MOHBI U HAOJIIO/ICHUE MPU3HAKOB MX MPOTEKAHUSs, OMBITHI, OTpa)karomye (GU3NUYEeCKue U XUMUYECKHE CBOWCTBA
TaJIOTEHOB W WX COCAMHEHMI (BO3MOYKHO HCIOJB30BAHUE BHECOMATEPHANIOB), O3HAKOMIICHHWE C OOpa3lamMu XJIOPHJIOB
(ra;moreHuI0B), 03HAKOMJIEHHE C o0pa3laMu cepbl U €€ COeAMHEHUSIMU (BO3MOXKHO HMCIOJIb30BAHUE BUACOMATEPUAIIOR),
HaOmoIeHNe TMpoliecca OOYIIMBaHMs caxapa TMOJ JEHCTBHEM KOHIIGHTPUPOBAHHOW CEPHOM KHCIOTHI, H3Y4YCHHE
XUMUYECKUX CBOWCTB pa30aBICHHONW CEpPHOM KHUCJIOTHI, TNPOBEJICHHWE KAYECTBEHHON peakuuu Ha CylabaT-uoH u
HaOJIoICHUE TIpU3HaKa e€ MPOTeKaHUs, O3HAKOMJICHHE ¢ (PU3NYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa M UX COCIUHECHUN
(BO3MOKHO UCIOJIb30BaHUE BUEOMATEpUaAIOB), oOpa3iiaMu a30THBIX U (POCPOpPHBIX yI0OpEeHUH, MOTyUYeHUE, COOUpaHue,
pacro3HaBaHWe M W3YUYCHHE CBOWMCTB aMMHUaKa, MPOBEJACHUE KAaYeCTBECHHBIX PEaKIMii Ha MOH aMMOHHUS U (ochaT-uoH u
U3yYCHHUE TMPU3HAKOB MX MPOTEKAHHs, B3aUMOJICHCTBUE KOHIICHTPUPOBAHHON a30THOW KHUCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BHUICOMATEPUATIOB), M3YyYCHHE MOJCNICH KPUCTAUIMYECKUX pemETOK anMasa, rpadura, dynnepeHa,
03HAKOMJICHHE C TIPOIIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOWCTBOM MPOTHBOTA3a,
noJyuyeHue, cobupaHue, pacro3HaBaHue W U3YYCHHUE CBOMCTB YTIICKUCIIOTO Ta3a, MPOBEACHIE KaueCTBEHHBIX PEaKlnuii Ha
KapOOHAT W CHUJIMKAT-WOHBI W HW3YYCHUE NPH3HAKOB HMX TNPOTEKAHHWS, O3HAKOMJICHHUE C TPOAYKIIMEH CHIIMKATHOM
MIPOMBITIUICHHOCTH, PEIIeHNEe YKCIIEPUMEHTAIBHBIX 33]/1a4 0 TeMe «BakHelne HeMeTaJTbl U UX COCTUHECHUSD.



MeTaJlJIbl U UX COeTUHEHUS

OO6mrast XxapakTepUCTUKa XUMHUYECKHX AJIEMEHTOB — META/UIOB HAa OCHOBAaHMM HMX ToJiokeHus: B llepumommnueckoit
cucteme xummudeckux sneMeHtoB [[. M. MenneneeBa u crpoenust atroMoB. CTpoeHHe MeTauioB. MeTaminueckas CBs3b U
METaJUIMYECKasi KPUCTAIMYECKAs PEHETKA. OJIEKTPOXUMHUYECKUNA Ppsifl HaOpsHKEHWM MeTauioB. DU3WUYECKUe U
XUMHUYECKHE CBOMCTBA MeTallioB. OOIIME CrocoObl MOIydyeHHsT MeTalioB. [IOoHSATHE O KOPPO3UMH METaJIOB, OCHOBHBIC
CrocoObl 3almmThl UX OT Koppo3uu. CruaBbl (CTajb, YyryH, TIOPATIOMHHHMA, OpOH3a) M HX MPUMEHEHHE B OBITY H
MPOMBIILICHHOCTH.

[Ilenounsie MeTaiuibl: MoJiokeHUE B [lepuoanueckoi cucreme xuMuaeckux amemMenToB J[. . MenaeneeBa, cTpoeHue
X aTOMOB, HaXOXJeHHE B mpupoae. Pu3ndyeckue U XMMHUUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUIbI U
TUJPOKCHUIBI HATPUS U Kaud. [[puMeHeHre 1MeI0UYHbIX METAVIOB M UX COCIUHECHUH.

[Ilenoyno3eMenbHbIE METAIUIBI MATHAN U KaJbLWN: MOJIO)KEHUE B [lepuoanueckon cuctemMe XuMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpOEHHE MX aTOMOB, HaxOXkJAcHUE B npupoac. Pu3nyeckrne M XMUMHUYECKHE CBOWCTBA MarHus H
KaJpIusl. BackHelmme coefuHeHns Kaablis (OKCH, TUIPOKCHI, COJIH). JKECTKOCTH BOJBI M CIIOCOOKI €€ yCTpaHCHUS.

AntoMuHUN: nosioxkeHue B Ilepruoanueckoi cuctemMe XuMuueckux saeMeHToB [[. M. MenaeneeBa, CTpo€HHUE aToMa,
HaxoXXJIeHUE B npupoje. Pu3ndeckre U XuMUUECKUE CBOMCTBA allFOMUHMS. AM(OTEpHBIE CBOMCTBA OKCUJA U TUJIPOKCHU]IA
AJTIOMHHUS.

Kenezo: nonoxenue B Ilepmommueckoit cucreme xumuueckux sneMeHToB . M. MeHnneneeBa, cTpoeHue aroma,
HaxoXXJIeHUEe B mpupoje. Pusnyeckue W XUMHYECKHE CBOMCTBA jkene3a. OKcHIbl, THAPOKCUALI U conm xkeneza (I1) u
xenesa (III), nx cocta, CBOMCTBA U MOITYUYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHUE C 00pa3llaMu METAJUIOB U CILJIaBOB, X (PU3MYECKUMU CBOMCTBAMU, U3yUCHUE PE3YJIHbTATOB KOPPO3UU
METaJIJIOB (BO3MOXHO HCIIOJIB30BaHUE BUIEOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KaJbIIUs W HATPHS C
BOJIOM (BO3MOXXHO HMCMOJIb30BaHHUE BHICOMATEPUAIIOB), HCCIIEIOBAaHUE CBOMCTB KECTKON BOBI, IIpOIlecca TOPEHUS Keje3a
B KHUCJIOpOJie (BO3MOXKHO MCIIOJIB30BAHHE BHACOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMI HAa MOHBI:
MarHusi, Kajablius, amtoMuHus, nuHka, sxene3a (II) u kemeza (III), meau (II), nabGmropeHue U omHMcaHWE MPOIIECCOB
OKpalIuBaHUs IJIAMEHU MOHAMU HATPUSs, KAIHUS U Kalblius (BO3MOXKHO UCTOJIb30BAaHUE BUIEOMATEPUAIIOB), UCCIICIOBAHNE



aMm(pOTEepHBIX CBOWCTB THAPOKCHAA aTIOMUHHUS M TUAPOKCHIA IIMHKA, PEIICHHE SKCIEPUMEHTAJIbHBIX 3a7ad MO TeMe
«Baxuelye MeTaubl U UX COCTUHEHUSD).

XuMHS U OKPYKAKOIIAS CpeAa

BemecTtsa 1 Marepuasisl B IOBCEAHEBHOM JKM3HU 4YEJIOBEKA. be3omacHoe MCIIOIb30BaHUE BELIECTB M XMMHUYECKHUX
peakuuii B ObITy. [lepBasi momolis Ipyu XMMUUYECKHUX OXKOTaX U OTPABJICHUSIX.

XHUMHUYECKOE 3arps3HEHUE OKpYKaroUed cpelibl (MpeaenbHas J0IMycTUMas KOHUEHTpalus BeuiecTs, ganee — [11K).
Ponp XxuMuM B pelieHur 3KOJIOTHYECKUX MPOOIIEM.

Xumuueckuii IKCnepuMeHm:

u3ydeHre o0pa3loB MaTepHaAJIOB (CTEKIIO, CIIJIaBbl METAJJIOB, TOJIMMEPHBIE MaTepUaIbl).

Mesrcnpeomemnbnie ceasu

Peannsanus MeXnpeIMETHBIX CBSI3€U MPU M3YYEHHH XMMHH B 9 Kilacce OCYLIECTBIIETCS YE€pE3 UCIOJIb30BAHUE KaK
OOILIMX €CTECTBEHHO-HAYYHbIX IOHATUWA, TaK W TMOHSTHH, SBIAIOMIMXCA CUCTEMHBIMU IS OTHAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O [IMKJIA.

OO11ue ecTeCTBEHHO-HAYYHbIE MMOHATHS: HAyYHBIH (akT, TMIIOTE3a, 3aKOH, TEOpUSs, aHAJIU3, CUHTE3, Kilaccu(uKamus,
NEePUOJIMYHOCTh, HAOIIOICHHE, IKCIEPUMEHT, MOJECIUPOBAHHUE, U3MEPEHUE, MOJENb, SIBIEHUE, MAPHUKOBBIA 3(P(EKT,
TEXHOJIOTHsI, MATEPUAJIBI.

®duzuka: maTepusi, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, HYKJIHWI, H30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYJa,
AIIEKTPUYECKUI 3apsijl, MPOBOJHUKHU, OJIYIPOBOJAHUKH, TUINEKTPUKH, POTOIIEMEHT, BELUIECTBO, TEI0, 00BEM, arperaTHoe
COCTOSTHME BEIIEeCTBA, Ia3, PacTBOpP, PACTBOPUMOCTb, KpPHUCTAJUIMYECKas pPEIIETKa, CIUIaBbl, (U3MUECKHUE BEITUYMHBI,
eAMHUIIBI U3MEPEHHSI, KOCMHUYECKOE MPOCTPAHCTBO, TUIAHETHI, 3BE3b1, COHIIE.

buonorus: ¢dorocuHTe3, npIxaHue, OHocdepa, IKOCUCTEMA, MHUHEPAIbHBIE YAOOPEHUs, MHUKPOIJIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIIbHBIE BELIECTBA.

['eorpadusi: armocdepa, ruapochepa, MUHEpasbl, TOPHBIE MOPOJbI, MOJE3HBIE HCKOMAEMbl€, TOILTUBO, BOJHBIC

pECYpPCHI.









IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XNUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE pe3yJabTaThl OCBOCHUS MPOrPAMMBI  OCHOBHOIO OOILETO
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyUEHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULIMOHHBIMA POCCUHUCKUMU
COILMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMHU ILIEHHOCTSIMU, MPUHSTBIMU B
oOIIECTBE MpaBUJIaMU U HOPMaMHU I[OBEJEHUS U CIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIMN 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXAOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBaTbCS CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAUHUN W
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS

LIEHHOCTHOT'O OTHOIICHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY
M HAy4YHOMY HACJICAUI0, NOHWMAaHUs 3HAYEHHUS XMMHYECKOM HAYKH B KW3HU
COBPEMEHHOTr0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHOU HH(pOpMaIMeil o
[IEPEIOBBIX JOCTHXKEHUSX W OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) TPAKIAHCKOT0 BOCTIMTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOpPMax M MPABAIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIC3HOM,  Yy4EOHO-MCCIENOBATENLCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIEATEIIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOMW COBMECTHOUM MAESATENbHOCTU MpHU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJay, BBINOJHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHHIO
W B3aUMOIIOMOINM B TIpollecce OTOW y4yeOHOM eATeNbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEJCHUE W TOCTYNKM CBOMX TOBApHUIIECH C MO3UIMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAYKU U COCTABIISIOLIME
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJIBI, B3aUMOCBS3SIX YEJIOBEKA 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,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YUTATEJIbCKOW KYJIBTYpPhI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITEIbHOM paboOThl C Yy4eOHBIMM TEKCTaMH, CIIPAaBOYHOU



JUTEPATypOi, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOy4YeHHUI0 U TMO3HaHWIO, JI0003HATEIBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €caMOOOpa3OBaHMIO, TPOEKTHOM U  HCCIEIOBATEIbCKOM
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popMHUPOBAHUS KYJIBTYPHI 310POBbSIL:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pOBBIM 00pa3 >KM3HU, OCO3HAHUE MOCIHEACTBUN U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COOJIIOJICHUST TpaBui OE30MAaCHOCTH TpU  OOpalIeHHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEAbHON KU3HH;

5) Tpy10BOT0 BOCTIMTAHUSI:

MHTEpEC K NPaKTUYECKOMY U3YUYEeHHIO ITpodeccuil U Tpyda pa3InyHoro posa,
YBaXEHUE K TPyAYy U pe3ylbTaTaM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE Ha
OCHOBE IPUMEHEHUs MPEJAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOD
WHIUBUYAIbHOM TPAEKTOPUU MPOAOHKEHHUS 00pa30oBaHus C YYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMHHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIEeHOW po(eCCUOHATBHON IE€ATEIBHOCTH U PA3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTb aJJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeEIE;

6) IK0JIOrNYeCcKOro BOCIIUTAHUS

HKOJIOTUYECKU ILIEJIECO00pa3HOE OTHOIIEHHWE K NPHUPOJie 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 MOBEAEHUS MTPU padoTe C BEIIECTBAMH, a TAK)KE B CUTYaLUsIX,
YTPOXKAOIIUX 310POBBIO U )KU3HU JIOEH;

CHOCOOHOCTH NMPUMEHSTh 3HAHUS, MOJydaeMble NMPU HU3yUYEHUU XUMUH, IS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLEd TPUPOIHON CPENOM, I MOBBIIEHUS
YPOBHSI  AKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTHYECKUX MpOoOJeM M MyTell HUX pelieHus MOCPEACTBOM METOAOB XUMUM,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUs PYKOBOJCTBOBAaTbCS UM B ITO3HABATEJIBHOM,
KOMMYHUKATUBHOM Y COLMAJILHON ITPAKTHKE.

METANPEJMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeaMETHBIX pPE3yNbTaTOB BBIIEISIOT 3HAYMMbBIC JIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIIEHAyYHble TMOHATHS (3aKOH, TeEOopus,
IOPUHLIMII, TUIIOTE3a, PaKT, cucTeMa, MpoIecc, HIKCIIEPUMEHT U APYTOe.), KOTOpbIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax U MO3BOJISIIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM



HAyYHOW KapTHUHE MHPA, M YHUBEpPCAJIbHbIC yUeOHbIE NEeWCTBUS (ITO3HABATEIIbHBIE,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIC), KOTOpPhIE 0OECIeunBarOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO U OCYIIECTBIICHUIO YYEOHOM
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, YCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU IOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/CIbHBIX (PaKTOB U SIBJICHUH, BBIOUPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAINMKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXIY OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PaCCyXIAeHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, 10 aHAJIOTHN),
JieNaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSITH B TIpOIECCe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE H
METaNnpeIMETHBIC), CAMBOJIUYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIE MPEACTABICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTa), XUMHYecKas ¢GopMmylia W YypaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBISATh U XapaKTEPU30BATh CYIIICCTBEHHBIC
MPU3HAKU U3YyYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIUMN,
BBIBIIAITE  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MPOTHBOPEUMS B U3yUaEMbIX MPOLIECCaX U SBJICHUSX.

ba3oBble ucciiefoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKKe B KayeCTBE OCHOBBI [JIi (POPMHUPOBAHUSI THUIOTE3bI IO
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHU;

MPUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMU M IMPOBEICHHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIoaaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3ysbTaT, PopMyaupoBaTh 0000IIECHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTUET
O MpoJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHOOPMALIUIO
Pa3IMYHBIX BUJIOB U (OPM MPEACTABICHUS, MOTYyUYaeMyl0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIONYyJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHHUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;



YMEHHE MPUMEHSITh Pa3InyHbIE METOJbI U 3alpoChl MPU TMOUCKE U OTOOpe
uHGOpMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHMS PA3IMUHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIHO BBIOMpaTh ONTUMAIBHYIO (HOpMY MpeAcTaBIeHUS UH(DOPMALIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh W aHAJIM3UpOBaTh B IIpoliecce Yy4yeOHOW U
HCCJIEIOBATENLCKONW JEATEIbHOCTH UHPOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
Cpelbl.

KoMMyHMKATHBHBIE YHHBEPCAJbHbIC Y4eOHbIe JeHCTBHSA:

YMEHUSl 3a/laBaTh BOMPOCHI (B XO0JA€ Jauajora W (W) JAUCKYCCHH) IO
CyLIECTBY  OOCYXJaeMOWl  TeMbl, (OPMYJIHpPOBATH CBOM  IPEAJIOKECHHS
OTHOCHUTEIBHO BBIITOJHEHMSI PEI0KEHHOM 3a]a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
JEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JEJaTh IPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XMMHUYECKOTO IKCIEpUMEHTa (J1a00paTOpHOTO OMbITa,
nabopatopHOi pabOThI O UCCIIEI0BAHUIO CBOMCTB BEIIECTB, yU€OHOTO MPOEKTA);

yMEHUSI Y4E€OHOTrO COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATEIBHOCTH  IIPU  PELICHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEIEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC NCHCTBHSA:

YMEHUE CAMOCTOSTENBHO ONPENENATh LENH JEATEIbHOCTH, IUIAHWPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
MO3HABATENIbHBIX 337a4, CaMOCTOSITENIbHO COCTAaBJSATh WM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C YYETOM
MOJy4YEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCIOJIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe nmnpeaMETHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTEIbHOTO
CoJlep KaHMs, YCTAHOBJICHHOTO JaHHOW ¢enepaibHON pabodeil mporpaMMoH,
BBIICJISIFOT: OCBOEHHBIE OOYYalOIMMHCS Hay4yHble 3HAHUS, YMEHHUS M CIOCOOBI



NEUCTBUN, chHenupuIecKue I TpeAMETHOW obmactn «XUMHS», BUIBI
JEATeIbHOCTH 1O  MOJYYEHHID HOBOTO  3HAHUS, €ro HWHTEpIpEeTaluu,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K konIy oOyueHus B 8 kjacce npeMeTHbIC pe3yibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX MOHSTHI: aTOM, MOJIEKYJa,
XUMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHas Macca,
MaccoBas JI0J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJISIPHBINA 00BEM,
OKCHUJI, KHUCJIOTAa, OCHOBaHUE, COJb, DJIEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHCIICHUS, XUMHUYECKasl peakius, KiacCu(pUKaIUsi peaKkluid: peakiuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON A EKT peakinmy,
AIpO aToMa, JJEKTPOHHBIN CJIOW aToMma, aToMHasi OpOWTalb, PAAUYC
aToMa, XUMHUYECKasi CBs3b, MOJSPHAs W HEMOJISIpHAs KOBAJCHTHAsl CBA3b,
WOHHAs CBs3b, MOH, KATMOH, aHWUOH, PAaCTBOpP, MaccoBas JI0Js BEIECTBA
(mporeHTHAs! KOHIIEHTpAIKsl) B pacTBOPE;

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

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJHUKY JUJIS COCTaBlIeHHS (popmyn
BEILIECTB U YPABHEHU XUMHUYECKUX PEAKIIHII;

e ONpENENsATh BAJCHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMPEACIEHHOMY KJIAcCy COEAMHEHHUM Mo
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaTh cMbIci Ilepuoanueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TEPUOJANYECKON 3aBHCUMOCTH CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX mnojioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUYE€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TabmuuHyt0 Qopmy Illeprogudeckoit
CUCTEMbl XHMHMUYECKHX OJJIEMEHTOB: pa3ju4aTh I[IOHATHUS «TJaBHAs
noarpynmna (A-rpymnmna)» u «nobounas noarpynna (b-rpymnmna)y, maneie u
OONbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmuie «llepumomnueckas cucTteMa XuMmudeckux diemernToB [J[. U
MeHneneeBay € YHCIOBBIMM XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsij snpa, o0IIee YUCIO ICKTPOHOB
U pacTpeeiCHUe UX 0 SJEKTPOHHBIM CJIOSIM);

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

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEICCTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasi OMUCAHUE MPUMEPaMHU MOJIEKYISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTU TMPOTEKAHUS XUMHUYECKUX TNPEBPALCHUA B
Pa3TUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISIPHYI0O W  MOJIIPHYIO MAacChl
BEII[ECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTO »dJIeMeHTa 10 ¢opmyre
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

MPUMEHSATh OCHOBHBIC OIEPAIUNA MBICTUTEIBHON JEATCTLHOCTH — aHAJH3
U CUHTE3, CpaBHEHHE, 0000IIeHHe, CUCTeMaTU3aluIo, KiacCcu(uKaiuio,
BBISIBJICHHE TMPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIsl U3y4YEHUs CBOICTB
BEIIECTB M XHUMHUYECKUX PpEaKIUil, EeCTECTBEHHO-HAyYHbIE METOJIbI
MO3HAHUS — HAOJIOJCHHWE, W3MEpPEHHEe, MOJICITUPOBAHHUE, SKCIEPUMEHT
(peasibHBINA U MBICIICHHBIN);

ClIieoBaTh  NpaBWIaM  [OJIb30BAaHUSA  XMUMHYECKOM  TMOCYI0ll U
7abopaTopHbIM  000pY/IOBaHHMEM, a TaKXKe TMpaBUiiaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMU TI0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TONYYCHUIO W COOMPAHHIO
razoo0pa3HbIX BEIIECTB (BOAOpPOAA M KHUCIOPOJa), MPUTOTOBJICHUIO
pacTBOPOB C ONPEAECTEHHOM MAaCcCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA,
IJIAHUPOBATh W MPOBOAUTH  XMUMHYECKHE  DKCIEPUMEHTHI  TIO
pacro3HaBaHUIO PACTBOPOB IMIEIOYEH U KHUCIOT C MIOMOIIbIO HHIUKATOPOB
(;rakmyc, dhenondraient, METUIOPAHXK U JIPYTHUE).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Kosun4yecTBo 4acoB
HaumeHoBaHue pa3jiesioB U TeM dueKkTpoHHbIe (LM POBbLIE)
Ne /it KoHTpoJibHbIE IIpakTHYeckue
NMPOrpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTsI
1(mpoBepouHast bubnnoreka HOK
B . 6 2
BeAcHue pabora) https://m.edsoo.ru/7f41837c
ATOMBI XUMUYECKUX 3JICMEHTOB. 10 1
1(mpoBepouHast bubnuorexa [HOK
3 I1 5
POCTRIC Beliectha pabora) https://m.edsoo.ru/7f41837c
1
CoenrHeHNsI XUMHUYECKUX 12 ) bubmmorexa [JOK
AJIEMEHTOB. https://m.edsoo.ru/7f41837c
N3mene , TIPOMCXO, ec
5 MEHEHHUS , POUCXOISIITN 15 1 »
BEII[ECTBAMH.
PactBopenue . PacTBOpBL.
Peakuuu nonHoro ooMeHa u
6 B 19 1 3
OKHCTTUTETHHO —
BOCCTAHOBHUTEIHHBIC PEAKITHH.
4 x.p./2
Wroro 68 . 8 bubmuorexa [JOK

https://m.edsoo.ru/7f41837¢c



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

IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounyecTBO 4acoB JIeKTPOHHbIE
ara uudposbie
Nen/m Tema ypoka KonrTpoabubie IIpakTuueckue A op
Bcero u3ydyeHusi  o0pa3oBaTesIbHbIEC
padoThI padoTshI
pecypchl
bu6mmorexa [IOK
B . 8
BEACHHE E https://m.edsoo.ru/ff0d210c
[Ipenmer xumuu. Bemecrna
BBOIHBIN HHCTPYKTaX 110 TEXHUKE 1
0€301acCHOCTH.
[IpeBpanienus Bemects. Ponp xummun 1 bubnnorexka [JOK
B JKM3HHU YEIJIOBEKA. https://m.edsoo.ru/ff0d227e
[IpakTuueckas padbora Ne 1 «IIpasuiia
paboThI B 1a00paTOPUU U IPUEMBI 1 bubnunoreka [JOK
oOparieHust ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
o0opynoBanuem. OUIbTPOBAHUEN.
[IpakTuueckas padora Ne 2
«Paznenenue cmeceit (Ha mpumepe 1 bubmmorexa [JOK
a . pumep https://m.edsoo.ru/ff0d26ca
OYHUCTKHU NTOBapEHHOW COJIN)»
[Iepuonnueckas cucrema 1 bubnmnoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca

XUMUYECKUX 3yiemeHToB J[.1.
Menneneesa. 3HaKH XUMUYECKUX

https://m.edsoo.ru/ff0d28c8

3JIEMEHTOB.
Xumuueckue GopMyibl.
6 OTHOCI/ITeHLHa%I eiozfmaﬁ u 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6c
MOJIEKYJISIpHAs MACCHhI.

7 Beruncnenus no XuMHIECKOM 1 bubmuorexa [JOK
bopmyie. https://m.edsoo.ru/ff0d2be8
[TpoBepounas padora Nel.

8 XIfMI/I‘lzCKaH (1)?) Myna. Berauciaenus 1 bubmorexa LHOK

. pMYyITa. https://m.edsoo.ru/ff0d2a6c
0 XUuMU4ecko opmyie.
Tema 1. ATOMBI XUMHYECKHX 10
3JIEMEHTOB.

9 OCHOBHBIE CBEJICHUS O CTPOCHUH 1
aTOMOB.

N3menenus B coctaBe sijiep aTOMOB bubnunorexa [JOK

10 1
XUMHUYECKHUX JIEMEHTORB. M30TOTIHI. https://m.edsoo.ru/ff0d2eae

11 CTtpoeHue AIIeKTPOHHBIX 000I0YeK 1 bubnuotexa [JOK
aTOMOB. https://m.edsoo.ru/ff0d323c
[Iepnoanueckas cucrema

12 XUMHYECKUX 31eMeHToB J[.1 1 bubmorexa HOK

o https://m.edsoo.ru/ff0d350c
MeHeneeBa U CTpOEHUE aToMa.
N3MeHneHue yucna 31eKTpOHOB Ha
13 BHEIIIHEM YHEPreTUYECKOM YPOBHE 1 bubnnoreka [JOK

aTOMOB XMMHUYECKUX DIIEMEHTOB.
MoHnuas cBA3b.

https://m.edsoo.ru/ff0d5230



https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230

B3aumoaelicTBre aTOMOB DJIEMEHTOB

14 — HEMETAJUIOB MEXIY CO00M 1 buGnnorexa LIOK
ay ’ https://m.edsoo.ru/ff0d37fa
KoBasnieHTHas HETTOJIIpHAast CBS3b.
Bs3aunMoelicTBuEe aTOMOB 3JIIEMEHTOB
15 — HEMETAJUIOB MEXTy CO00M 1 buGnnorexa LIOK
M ' https://m.edsoo.ru/ff0d3al6
KoBanentnast mosnsipHasi CBSI3b.
bu6mmoreka [IOK
1 M ) 1
6 eTaJuIndecKas XuMHUueckas CBI3b https://m.edsoo.ru/f0d3b8s
O00011IEHNE U CUCTEMATHA3AIMS
17 3HAHUH €HH1I U HaBBIKOB 110 TEME 1 Bubmorexa ITOK
1 M https://m.edsoo.ru/ff0d5708
18 KonTtponpsnast padora Nel. AToMBI 1
XUMHAYECKHUX IIEMEHTOB.
bu6mmorexa [IOK
Tema 2 . [IpocTbie BelecTsa. https://m.edsoo.ru/ff0d3f34
S5y,
bu6mmoreka [IOK
1 I1 - . 1
d POCTBIC BEILIECTRA = METAILIAT https://m.edsoo.ru/ff0d40c4
bu6mmoreka [IOK
20 [IpocTble BelecTBa — HEMETAIBI. 1 https:/m.edsoo.ru/f0d4290
21 KommuectBo Bemecta . Mossipaast 1 bubnuotexa [JOK
Macca. https://m.edsoo.ru/ff0d448e
N N bubnuorexa [JOK
22 M . 1
OTAPHEIH 0OTEM ra3os https://m.edsoo.ru/ff0d4614
93 [IpoBepounas pabora Ne2. IIpoctsie 1 bub6nuorexa [IOK

BEIECTBA.

https://m.edsoo.ru/ff0d497a



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

Tema 3. CoequHeHUsI XMMHUYECKHX JJIEMEHTOB. -12 4.

bu6mmoreka [IOK
24 (CTeneHy OknCIeHus. ! https://m.edsoo.ru/ff0d4c4a
Baxneiimue kiiaccbl OMHAPHBIX
25 COCAMHCHMI — OKCUIbI U JICTY4YHE 1 bubmmorexa [JOK
. s i https://m.edsoo.ru/ff0d4ae2
BOJOPOJHBIC COCAMHCHHS.
bubmuoreka [JOK
26 Ocroanus. 1 https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
27 Kucnotsr. 1 https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
28 Comu. 1 https://m.edsoo.ru/ff0d50d2
bu6mmorexa [IOK
2 K . 1
o PHCTAIIMHACCRHIE petieri https://m.eds00.ru/ff0d4ddo
30 [IpakTuueckas padbora Ne3. AHanu3 1 1 bubnuoreka [IOK
IOYBLI U BOJBI. https://m.edsoo.ru/ff0d4f42
31 MaccoBast 1 00bEMHBIE JTOJTH 1 bu6mmoreka [JOK
KOMIIOHEHTOB CMecH ( pacTBOp). https://m.edsoo.ru/ff0d542e
[IpakTuueckas padora Ne4.
IIpurorosnenue pacTBopa caxapa u bubnnoreka [JOK
32 . 1 1
pacyer ero MaccoBOM JI0JIH B https://m.edsoo.ru/ff0d55a0
pacTBope.
O00011IeHE U CUCTEMATU3ALUS
33 3HAHWM, YMEHHUI U HABBIKOB I10 TEME 1 bubmorexa HOK
3 » M https://m.edsoo.ru/ff0d5708



https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708

34 KontponsHas padora Ne2. 1
CoenuHeHns XUMAYECKUX JIEMEHTOB.
Tema 4. U3meHeHus1, mpoucxoasimue ¢ BemecrsamMu(15s q1).
[Tpaxtrueckas padota Ne3. [Tpuémsr
35 oOpareHus ¢ J1abopaTopHbIM 1 bubnnoreka [HOK
obopynoBanuem. Harpepanue https://m.edsoo.ru/ff0d59e2
BEILIECTBA B OTKPHITOM TUIAMEHH.
36 XUMHYECKUE SIBIICHUS, WA 1 bu6mmoreka [IOK
XUMHYECKUE PEAKIIUH. https://m.edsoo.ru/ff0d5b40
37 [IpaxTuueckas padora Ne 4. 1 1 bubnnorexa [HOK
HabGmronenue 3a ropsimeii cBe4oii. https://m.edsoo.ru/ff0d5eba
[IpakTuueckas pabora NeS.
38 [Tpu3HAKM XUMUYECKUX PEaKIi U 1 1 bubmmorexa [JOK
https://m.edso0.ru/ff0d6342
YCJIOBHS UX MPOTEKAHUS.
39 XUMHYECKUE ypaBHEHMS. 3aKOH 1 bubnuoreka [IOK
COXpPAaHEHUS MAaCChI BEIECTB. https://m.edsoo.ru/ff0d664e
40 PacuéTrpl Mo XUMHUYECKUM 1 bu6mmoreka [IOK
YPaBHEHUSIM. https://m.edsoo.ru/ff0d664e
Pemienne pacdy€THbIX 33724 1O
YpaBHEHUSM XUMHUUYECKHUX PEAKIIUN C
41 WCIIOJIb30BAHUEM IOHSATUN INPHUMECH, 1 bubmmorexa [OK
. https://m.edsoo.ru/ff0d67ca
MaccoBas /10J151 PACTBOPEHHOI0
BellecTBa.
bu6mmorexa [IOK
42 Peaituiit pasnosxenis. 1 https://m.edsoo.ru/ff0d67ca
bu6mmoreka [IOK
43 PeaKIlit cocHCHN. 1 https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

bubmuorexa [JOK

44 P . 1
CAILIHH 3aVMEHCHIA https://m.edsoo.ru/ffOdfee2
bu6mmoreka [IOK
45 P 0 . 1
CAKIUIT ObMEHa https://m.eds00.ru/00ad9474
Turbel XUMHUYECKUX peaKlMil Ha bubnmoreka [JOK
46 . 1
IIPUMEPE CBOMCTB BOJIBI. https://m.edsoo.ru/00ad9b7c
O06o001IeHre U cuCTeMaTH3aIus
47 3HAaHUHU €HUI 1 HABBIKOB 110 TEME 1 bubmmorexa LIOK
4 > IM https://m.edso00.ru/00ad9a50
KonTponbnas padora Ne3.
48 N3menenus , mpoucxoasimme ¢ 1 bubmmorexa LIOK
- 1P ettt https://m.edso00.ru/00ad9ch2
BEILIECTBAMH.
Tema 5. PacrBopenne. PactBopbl. Peaknun HOHHOT0 00MeHAa H OKHCJIMTEIBLHO — BOCCTAHOBUTEJIbHbIE peakuuu . 19 4.
49 PactBopenune. PactBopumocTs 1 bubnnorexa [HOK
BEIIIECTB B BOJIE. https://m.edsoo.ru/00ad9ffa
bu6mmoreka [IOK
. 1
50 DEKTPONMTHIECKaA AUCCOUUAUHA https://m.edsoo.ru/00ada52c
51 OcCHOBHBIE TIOJIOKEHUST TEOPUHU 1 bubnuoteka [JOK
BJIEKTPOJIUTAYECKON AUCCOIUALINH. https://m.edsoo.ru/00ada52¢c
bu6mmoreka [JOK
2 nu . 1
52,53 OHHPIC YpaBHEHIA https://m.edsoo.ru/00ada342
[IpakTuueckas pabora Ne6. MloHHbIE
54 peakuuu. YcioBus NPOTEKaHUs 1 bubnuoreka [IOK
XUMUYECKHUX PEAKIUNA MEKITY https://m.edsoo.ru/00ada6bc
pacTBOpaMH JIEKTPOIUTOB JI0 KOHIIA.
55 Kucnotsl, ux xiaccuduxanus u 1 bubnuoreka [IOK
CBOMCTBA. https://m.edsoo.ru/00ada824
56 OcHoBanusl , uX KJIaccupuKanus u 1 bu6mmoreka [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
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https://m.edsoo.ru/00ada824

CBOICTBa. https://m.edsoo.ru/00ada96e
57 Okcuapl, uX KinaccupuKamus 1 bubnnoreka [HOK
CBOMCTBA. https://m.edsoo.ru/00adaab8
58 Conu, ux kiaccupukanus u bubnmoreka [JOK
CBOICTBA. https://m.edsoo.ru/00adac34
59 ['eneTnyeckas CBSI3b MEKIY bubnmoreka [JOK
KJIACCaMH BEILIECTB. https://m.edsoo.ru/00adaab8
60 [IpakTuueckas paborta Ne7. CoiicTBa bubnnoreka [JOK
KHCJIOT, OCHOBAaHUM, OKCHJIOB M COJICH. https://m.edsoo.ru/00adaab9
61 OKHCIIUTENBHO — bubnuorexa [JOK
BOCCTAaHOBHUTEJIbHBIC PEAKIIHU. https://m.edsoo.ru/00adae28
O06o01IeHre U cHCTeMaTH3aIus
62 3HaHUN 1O TeMe « OKUCIUTEIBHO- bubmorexa LHOK
https://m.edso00.ru/00adb076
BOCCTAaHOBUTEIIHHBIC PEAKITHI.
63 CBoiicTBa BEHIECTB U3YUYEHHBIX bubnnoreka [JOK
kyaccoB B cBete Teopuu OBP. https://m.edso00.ru/00adb076
64 [TpakTuyeckas padora Ne§. Pemenue bubnnorexka [JOK
JKCIIEPUMEHTAJIBHBIX 3a1a4. https://m.edsoo.ru/00adb486
O00011eHNEe U CUCTEMATU3 AL
65. 66 3HaHUM , YMEHUH U HAaBBIKOB IIOTEME bubnnoreka [JOK
' 5. Pemenue pacyeTHbIX 3a1a4 110 https://m.edsoo.ru/00adb33c
dbopMynaM U ypaBHEHUSIM PEaKIIHiA.
KonTponbnas padora Ne4.
bu6mmorexa [IOK
67 PactBopenue. PactBopel. Peakumn
https://m.edso00.ru/00ad9ch2
nonHoro oomena u OBP.
68 PesepBHEI ypoK. bubmmorexa [JOK

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
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OBIIEE KOJIMYECTBO YACOB I10

68 4
I[TPOI'PAMME
9 KIIACC
TemaTHueckoe IJIAHUPOBAHME.
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM ungposbie
Ne n/m P Konrpoubusie IIpakruyeckue (witpp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 Beenenue . O0mas xapakTepucTHKa 6 1 Brbmiorexa [IOK
XUMIUCCKIX 31CMCHTOB. https://m.edsoo.ru/7f41a636
bu6nmoreka [JOK
. 1
Merabi 17 1 https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
H . 2 1 1
CMETAILIH 6 https://m.edsoo.ru/7f41a636
O06001IeHre 3HaHM 3a Kypc OCHOBHOM 15 1 bubnnoreka [JOK
IIKOJIBI. https://m.edsoo.ru/7f41a636
HUroro : 68 4 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 2



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

9 KUIACC IloypouHoe JIaHMPOBaHMe.

KoauuecTBO 4acoB

Nara DJIeKTPOHHBIE
Ne n/m Tema ypoxa Konrpoabnsie | IIpakruyec n3y4eH Aara uHpponbie
Bcero usyue o0pa3oBaTeJIbHbIE
padoThI KHe padorpl | HA st pecypeb
Pazneal. Beenenue. O0masi xapakTepucTuka
XHMHYECKHX 3JIeMeHTOB. ( 6 4.)
XapakTepucTuKa XUMHUECKOTO
3JIEMEHTa — MeTajljla Ha OCHOBaHHUM €TI0 1 bubanoreka LIOK
nonoxkeHus B [lepuonnueckon cucreme https://m.edsoo.ru/00adb59e
J.1. Menneneena.
XapakTepucTuKa XUMHUECKOTO
3JIeMEHTa — HEMeTalllla Ha OCHOBaHUH 1 but6mmoreka [IOK
ero nosnoxeHus B [lepuognueckoit https://m.edso00.ru/00adb6b6
cucteme JI.11. MenaeneeBa
XapakTepucTuka XUMHUECKOTO
3JIEMEHTa TIO KHUCJIOTHO-OCHOBHBIM
CBOMCTBaM 00pa3yeMbIX UM 1 bubmorexa [TOK
N https://m.edsoo.ru/00adb7e2
coenuHeHU. AM(OTEpHBIE OKCUIBI U
TUAPOKCHUIBI.
Ilepnonnueckuil 3aK0H 1 1 bu6muoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2

NepuoInYecKasi cucrema
XHUMHYECKHX dJ1eMeHTOB [[. 1.
Menpeneena

https://m.edsoo.ru/00adbac6

[ToaroroBka K KOHTPOJILHOU paboTe

5 no Teme « O01as xapakTepucTuKa 1
XUMUYECKHUX JIEMEHTOBY
KontponbHas padora Nel. O0mas
6 xa aKTI; I/ICTI/IKEI: XUMHUYCCKUX 1 bubmmorexa [JOK
P P https://m.edsoo.ru/00adbch0
3JICMCHTOB.
Pa3znen2. Xumudeckue peakuuu. I[loHsiTHe 0 CKOPpOCTH XMMHYECKOIl peaknun. MeTaJLibl.
7 Knaccuukanus XuMuaecKkux 1 Bbu6moreka [JOK
pEaAKUHIA MO Pa3JIMYHBIM OCHOBAHUSM. https://m.edsoo.ru/00adbe9a
TlonsATHE O CKOPOCTH XUMHUUYECKOMN
8 P 1 Bu6moteka LIOK https://m.
peaKkuuy. .
9 Karanuzatopsl. 1 bubnuoteka L{OK https://m.
Bek MenHbI#i, OPOH30BEIH |,
10 8 P 1 Bu6morexa LIOK https://m.
JKEJIC3HBIN.
[TonoxeHne MeTaIoB B
11 ITepuonnueckon cucreme .M. 1 BuGmmorexa LOK https://m
HOINOTEK ps://m.
MenpeneeBa 1 0COOEHHOCTH
CTPOCHHS MX aTOMOB.
12 dusznyecKre CBOMCTBA METAJIJIOB. 1 bubmuoreka IIOK https://m.
13 Cnnassl. 1 bubmuoreka IIOK https://m.
14 XuUMHUYeCKHe CBOMCTBA METAJIJIOB. . 1 but6mmoreka [IOK https://m.
15 [Tonydyenne meTanios. 1 bu6muoteka L{OK https://m.



https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12

16

[TonsTHE O KOPPO3UM METAILIOB.

bubnuoreka IIOK https://m.

17 [[lenoyHble METATIIBI. bubnuoreka IIOK https://m.
18 CoenuHeHUs MIEeTOYHBIX METAJIOB. . bubmuoreka IIOK https://m.
19 bepwnuii, marauit u

IEI0YHO3EMETbHBIC METAILIBI.
20 CoenuHenus OepusuIns, MarHus U

HIENTOYHO3EMENbHBIX METAJIIOB.
21 AJTFOMUHMIA.
22 CoenuHEeHNs AIFOMUHNS.



https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

23

Kemaeso.

24

CoenuHeHns Xeiesa.

26

O000111eHIE 3HAHUH [10 TEME
« Metamny

27

KonTponbnas padora Ne2. (mo teme
»MeTaibl».)

Pa3znen3. IMpaktukym Nel. CBoiicTBa MeTaJJIOB M MX COeUHEHHH. 34.

28

[TpakTuyeckas pabora Nel.
Ocy1iecTBieHHE IETTOYKH
XUMHUYECKHUX IIPEBPAIICHUMN.

but6mmoreka [{OK https://m.

29

ITpakTruyeckas pabora Ne2.
[Tonmydyenue u cBOWCTBa COEAUHEHUI
METaJIOB.

bubmuoreka IIOK https://m.

30

[TpakTuyeckas pabora Ne3.
DKcrepuMeHTalbHbIE 331241 110
pacro3HaBaHUIO U MOTYYEHHUIO
COCIMHEHUH METAJLIOB.

bubmuoreka ITOK https://m.



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488

[TpakTrueckas padota Ne4.
DKCrepUMEHTAIbHBIE 33/1a4H 110

31 pacro3HaBaHHIO U TOJTYYECHUIO 1

COCTMHEHUH METaIOB

( mpoaomKEHUE)

Pa3zgen 4. Hemeraibl.

32 Obmast XapaKTepHCTiIka 1 Bu6maorexa L[OK https://m.

HEMETAJUIOB.
33 HeOﬁf:;:;ﬂ);I/;%nquKHe cpouctsa 1 bubmuoreka IIOK https://m.
34 Bogopon. 1 bubnmnoreka L{OK https://m.
35 Bona.. 1 bubnuoreka IIOK https://m.
36 Bopaa B u3Hu yenoBeka. 1 bubmoreka IIOK https://m.
37 l"anorensr. 1 bu6mmorteka IIOK https://m.
38 CoenuHeHus rajJoreHoB. . 1 bubmoreka IIOK https://m.
39 [TosrydeHue rajJoreHoB. 1 bubnmoreka [{OK https://m.
40 Kucnopo. . 1 bubmmoreka [{OK https:/m.

Cepa, e€ ¢puznueckrue U XUMUYECKUE
41 CBOII;ICTBa.(b 1 bubmuoreka IIOK https://m.
42 CoenuHeHus Cephl. bubnuoteka [{OK https://m.
43 CepHas KUCIIOTa KaK 3JIEKTPOIUT U bubnmnoreka L{OK https://m.



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20

eé coun.

CepHasI KHUCJIOTA KaK OKHCJIHUTCIIb.

44 [Tonydyenue u npUMEHEHNUE CEPHOU 1 bubnmoreka [{OK https://m.
KHCIIOTHI.

45 A30T 1 ero cBOICTBA. 1 bu6nmoteka LIOK https://m.

46 AMMUaK u ero cBoicTBa 1 bubmuoreka ITOK https://m.

47 Conu aMMOHHUS. 1 bubmuoreka ITOK https://m.

48 OxkcHpabl a30Ta. 1 bu6nunoteka LIOK https://m.

49 e?; ;:;Z‘HEE;EOTZ‘ KA SICKTPOTHT 1 Bu6maorexa LJOK https://m.

50 egfg;;jeii(:om ate ORUCHITED, 1 Bbubnuorexa LIOK https://m.

51 Pocop. Coenuners docdopa. 1 bubmmoreka ITOK https://m.
[Tonsitre o pochopHbIX yHOOpEHUSX.

52 Yruepos. bubnmoreka [{OK https://m.

53 Okcuabl yraepoja. bubnmnoreka L{OK https://m.
VYronbHas KUCITIOTA U €€ COJH .

54 JKEcTKoCTh BOJIBI M1 CTIOCOOBI €6 1 bubmuoreka IIOK https://m.
yCTpaHEHHUSI.

55 Kpemnwuii. 1 bubnuoreka IIOK https://m.

56 CoenuHeHns KpeMHHUS. 1 bubnmnoreka L{OK https://m.

57 CwMkaTHasi TPOMBIIUICHHOCTD. 1 bubnuoreka IIOK https://m.

58 0O000menue mo reme « Hemeramis» 1 but6mmoreka [IOK https://m.



https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
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

KonTponbhas pabota no teme

59 bu6numoteka LIOK https://m.

«Hemetamiey
Paznen 5. IIpakTukym Ne2. « CBoiicTBa coelMHEeHUI HEMETAJLIIOBY.

51 O0001IeHE U CHCTEMATH3 AL
3HAHUU
K& 661 o8

52 COTIOCTD BOABL H CHOCOBEL €€ Bu6maorexa LIOK https://m.
yCTpaHCHHUS
[TpakTiueckas padorta Ne 6 o Teme

53 "XEcTKOoCTh BOABI U METOIEI €€ bu6nunoteka LIOK https://m.
ycTpaHneHus"

54 AntoMUHUN bubmoreka IIOK https://m.
A N

55 MOTEPHEIE CBOHCTBA OKCHIA 1 bubmuoreka IIOK https://m.
THJIPOKCHUIA

56 Keneso bubmuoreka IIOK https://m.
Oxkc , OKC co eJiesa

57 KEHILBE, THIPORCHIIGL i1 COTMH et bubmuoreka IIOK https://m.
(IT) u xene3a (III)

58 O00011eHNEe U CUCTEMATU3ALIS
3HAaHUH
[IpakTuueckas padora Ne 7. Pemenue
9KCIIEpUMEHTAIbHBIX 3a7a4 I10 TEME

59 P A bubmmoreka [{OK https:/m.

«BaxxHeu1ime MeTajuIbl 1 UX
COEIMHEHU»



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
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Bpluucnenus no ypaBHEHUSIM

XUMHNYCCKUX peaKquI, €CJIM OAUH U3

PE€arcHToB J1aH B HU30BITKE WUJIN

60 1 bu6nmoteka LIOK https://m.
COJICP)KUT pUMeCH. Beruncienus
MacCOBOM J0JIM BBIXOJIa MPOIYKTa
peakuuu

61 O000111eHNE U CUCTEMATU3ALMS 1
3HAHUU
KonTponbnas padora Ne4 no teme

62 «Bakneniuye MeTaiabl U UX 1
COEIMHEHUD
BemecrBa u marepuainsl B

63 1 bub OK https://m.
TTOBCETHEBHOM JKM3HU YeJIOBEKA nomotexa Il
X

64 HMquCKoevganﬂgHeHHe 1 bubmuoreka IIOK https://m.
OKpY’KaroIIen cpeibl
P

65 OJ1b XTIMUH B PeHICHHN 1 bubmoreka IIOK https://m.
9KOJIOTHYECKUX MPoodIeM
Peseprubriit ypok. O60011eHIE U

66 . 1 bubmuoreka IIOK https://m.
CHCTEMAaTHU3alMs 3HAaHUH
PesepBHslit ypok. O60011eHNE U

67 . 1 bu6nunoteka LIOK https://m.
CHCTEMAaTHU3alMs 3HAaHUH
PesepBHslit ypok. O600111eHNE U

68 . 1 bu6nunotexa LIOK https://m.
CHCTEMAaTH3alMs 3HaHUH

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET









