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HOACHUTEJBHAASA 3AIINCKA

[Iporpamma 10 XMMHM Ha YPOBHE OCHOBHOIO 0OIIero o0pa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBaHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
0o0pa3zoBaTeIbLHON MPOrPaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC 00O, a Takxke Ha OCHOBe (peepalibHOM paboueil MporpaMMbl BOCTIUTaAHUS
U C Yy4yeTOM KOHUEMIMHU TMpenojaBaHusi ydyeOHOro mpeamera «XuMus» B
obOpa3oBaTeabHBIX Opranusaiusx Poccuiickoit deneparum.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O IENsIX, OOIlel CcTpaTeruu
oOy4yeHHs, BOCHUTAHUS U PaA3BUTUA OOYYaIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE npeaMETHOE coJiepKaHue,
MpeaycMaTpUBaET paclpe/ielieHne €ro Mo KiaccaM M CTPYKTYpUpPOBaHHE IO
paznenaM M TeMaM IMPOrPaMMbl O XHMHUHU, OINPENENseT KOJUYECTBEHHBIE H
KaueCTBEHHbIEC XapaKTePUCTUKHU COJIepKaHuUs, PEKOMEHAYEMYIO
MOCJIEAOBATEbHOCTh M3YUYEHHS] XHMHUU C Y4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEMETHBIX  CBs3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMera s
peanuzainuu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHUSI OCHOBHOU 00pa3oBaTelIbHOU
MporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHus, a Takxke TpeOOBaHUM K
pe3yibTataMm 00yuYeHUs] XUMUU Ha YPOBHE 1I€JIed U3yUYeHUs MPeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOU JEATENbHOCTU OOYYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUs.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMHUpPOBAHUS MHPOBO33PEHUS
oOyy4arolerocsi, ero MpeACTaBICHUM O MaTEpPUATbHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (GOpMHUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIIPEBPAICHUSIX
SHEPrUu U 00 HSBOJIIOIUMU BEIIECTB B MPUPOJAE, O MYTSIX PEHICHUs TII00aTbHBIX
npo0JieM yCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUAIIEBOM U SKOJOTHUUECKOU 0€30MacHOCTH, ITPOOIIEM 3paBOOXPAHEHHUS.

N3yuyenue xumuu:

CIOCOOCTBYET  pealu3alldd  BO3MOXXHOCTEH  JJii  CaMOpa3BUTUS U
(dhopMupOBaHUs KyJIbTYPbI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOATENIbHOW y4eOHOW JesTeNbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEI0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHATBHOMN JAeSATEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKOM HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3MJIsia HA €IMHCTBO MPUPOIBI U YEJIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B OpMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YUaIOIINXCS;



croco0CcTBYeT (OPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YETOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHuEe 00yYarOITUXCSI.

JlaHHble HampaBlIeHUS] B OOyYEHUHM XUMHUHM OOECIIEUMBAIOTCS CIEeNU(PUKOMN
COJIepKaHMsl  y4yeOHOTO  MpeAMeTa, KOTOPBIM  SIBISETCS  IEJarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHHEM 0a30BOM HAyKU XMMUU HA OMPEIeNEHHOM 3Tare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€T0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOIIUMHCS CUCTEMBI MEPBOHAYAIBHBIX MOHSITUNH XHWMHH, OCHOB
HEOPTraHMYECKOM XHUMHH HM HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TOHSTHM
OpPraHUYECKON XUMUHU.

Crpyktypa coaepkaHus MPOrpamMMbl MO XUMUU C(POPMHUPOBaAHA HA OCHOBE
CUCTEMHOTr0 mojaxoja k e€ m3zyudeHuro. CoJepxaHue CKIAIbIBAETCS U3 CUCTEMBbI
MOHATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUN O XUMUYECKOU
peakiuu. OO0e ATH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MPHUHIUILY
MOCJIEA0BATEIBLHOTO PA3BUTHUSI 3HAHUI HA OCHOBE TEOPETUUYECKUX MpPEACTaBICHUN
Pa3HOT0 YPOBHS:

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

— Ilepnoanueckoro 3akona /[. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMW,

— Y4E€HHS O CTPOCHHUH aTOMa U XUMUYECKOMN CBSI3H;

— TPEeACTaBICHHN 00 BIEKTPOIUTUYECKOW JUCCOLUMAIMU BEIIECTB B
pacTBopax.

Teoperndeckre 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHS K IPYTrOMY, BBITOJHSIS (PYHKIIMU OOBSICHEHUS U IPOTHO3UPOBAHUS CBOMCTB,
CTPOCHUS Y BO3MOXHOCTEN MPAKTUYECKOTO MPUMEHEHUS U MOJYyUYECHUS N3ydaeMbIX
BEILIECTB.

OcBoeHME MpPOrpaMMbl MO XUMHUHU  CIOCOOCTBYET  (hOPMHUPOBAHUIO
MPECTABICHUS] O XUMHYECKON COCTABISAIONIEH HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEMHOMN MPUPO/IbI, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHUSl B Hayke. M3yueHne XUMUU MPOUCXOAUT C MPUBJICUCHUEM 3HAHUNU U3
paHee M3YUYEHHBIX y4eOHbIX mpeameToB: «Okpyxaromuit mupy», «buonorus. 5-7
KJacch» U «Pusnka. 7 Kiaaccy.

[Ipy wu3yyeHUH XUMHUHM TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak OOJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JeSATeIbHOCTH YeJIOBEKA U KaK OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPHI. 3a/1aua
y4eOHOro mpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMHUYECKUX 3HAHUU —
BOKHEUIINX (PAKTOB, MOHITHUH, 3aKOHOB U TEOPETUUECKUX TOJIOKEHUN, TOCTYIMHBIX
00001IEeHNI MUPOBO33PEHUYECKOIO XapakTepa, fA3blKa HAyKW, B MPUOOIICHUU K



HAyYHBIM METOJAaM TIO3HAHUS MPU U3YUCHUH BEIIECTB U XUMUYCCKUX PEAKIUH, B
(GbOopMHUPOBAHUY U PA3BUTUU MO3HABATEIHHBIX YMEHHUH U X TPUMEHEHUH B YICOHO-
MMO3HABATEIILHON 1 Y4eOHO-UCCIIeNOBATEILCKON NIEATETLHOCTH, OCBOCHUH TIPABIII
Oe3omacHoro oOpalleHus ¢ BEIeCTBAMH B IOBCETHEBHOM KU3HH.

[Ipy M3yyeHuM XMMUU Ha YPOBHE OCHOBHOI'O OOILIEro 00pa3oBaHUs Ba)KHOE
3HAYCHUE MPUOOPENTH TaKue IeNIH, KaK:

— (opmupoBaHHEe WHTEIUIEKTYaJbHO PAa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITCIIBHOMY TPHHSITHIO DPEIICHUMH,
CIIOCOOHOM alanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HU;

—  HaAmpaBJICHHOCTh OOy4YeHUS HA  CHUCTEMaTHYECKOE MPUOOIICHUE
OoOy4Jarommxcss K CaMOCTOSATEIHHON IO3HABATEILHON EATeTbHOCTH, HAyYHBIM
METOJlaM TO3HaHUS, (POPMUPYIOIIMM MOTHBAIIUIO U PA3BUTHE CIIOCOOHOCTEH K
XUMUW;

— o0ecrieueHue yCIOBUM, CIIOCOOCTBYIOIMIUX MTPUOOPETEHHIO 00YyYaIOIIUMUCS
OTIBITa PAa3HOOOPA3HON NEATETHHOCTH, TMO3HAHUS M CAMOIIO3HAHMSI, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIIN), WMCIOMNX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3TUYHBIX BUOB CSITEIHHOCTH;

— (¢opmupoBanue oOmEeld ¢GyHKIUOHAIBHOM W €CTECTBEHHO-HAYYHOMU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSCHATHP W OICHUBATH SBICHUS
OKPYIKAIOIIET0 MHpA, WCIMOJIB3Yysl 3HAHUS W OMBIT, MOJYYEHHBIC NMPU W3YUECHUU
XUMUH, IPUMEHSTh WX MPU PEIICHUN TPOOJIEM B MIOBCETHEBHON )XU3HU U TPYA0BON
TeSITENHHOCTH;

— ¢opmupoBaHHEe Y OOYYAOIIMXCS TyMaHUCTUYECKUX OTHOIICHUM,
MOHUMAHUS IIEHHOCTH XUMUYECKUX 3HAHWH IS BBIPAOOTKH DKOJOTUUYECKU
I1EJIECO00Pa3HOTO TOBENCHUS B OBITY W TPYAOBOH MESITEIHHOCTH B TIICIISAX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MTPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCTIMITAHWIO Ha OCHOBE YCBOCHHUS OOIIEUYETOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPOMWIS ¥ HAMPABICHHOCTH JATBHEUIIETO
oOyueHus.

OO01Iee 9nciio 9acoB, OTBEAEHHBIX I U3YYCHHS XUMUHU Ha YPOBHE OCHOBHOTO
oOirero oOpa3zoBanusi, coctaBisier 136 vacoB: B 8 kiacce — 68 yacoB (2 yaca B
Heneno), B 9 kiracce — 68 yacoB (2 yaca B HECIIO).



COAEPKXAHUE OBYUEHUA

8 KUIACC

IlepBoHayajibHbIEe XUMHUYECKHE IOHATHS

[Ipenqmer xumuu. Posib XUMUM B )KU3HU 4YEJIOBEKAa. XUMHUS B CUCTEME HaAYK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSIHUE
BemecTB. [loHATHE 0 MeTOmax MO3HAaHUS B XUMHUH. UHCThIE BEIIECTBA U CMECH.
CriocoOblI pa3aeiaeHus: CMecei.

ATOMBI M MOJEKYJIbl. XUMHUYECKHE 3JIEMEHTbl. CHUMBOJIBI XHUMHUYECKUX
31neMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuyeckas ¢popmynia. BaaeHTHOCTh aTOMOB XUMHUUECKUX 3JIEMEHTOB. 3aKOH
MOCTOSAHCTBA CcOCTaBa BemecTB. OTHOCUTENbHAS aTOMHasg Macca. OTHOCUTENbHAS
MOJIEKYJIsIpHasg Macca. MaccoBast 101l XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnuectBo BemecTBa. Mosb. MonsipHas macca. B3auMoCBsI3b KOIUYECTBA,
Macchbl W 4YHUCIa CTPYKTYPHBIX €AWHUIl BemlecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

PU3NYECKUEe U XUMUYECKUE SABJIECHUSA. XUMHUYECKasi pEaKUUs U €€ IMIPU3HAKHU.
3aKOH COXpaHEHUsI MAacChl BEIIECTB. XHUMHUYECKHUe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEAKIUN (COeTMHEHMS, Pa3I0KEHUS, 3aMEIIeHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOM MOCYJ0H, MpaBuiiaMu paboThl B J1a0OpaTopuu U
npuéMamu ooOpaieHus ¢ J1abopaTopHbIM 000PYIOBaHUEM, U3YUCHUE U OMHCAHUE
(¢u3Myeckux CBOMCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HaOJIOJECHUE
¢uznyeckux (IJIaBIC€HUE BOCKa, TasHUE JbJla, pacTUpaHUE caxapa B CTYIKe,
KUIIEHWE W KOHJEHCAIMs BOJbI) U XMMUYECKHX (FOpPEHHE CBEUU, MPOKAIMBAHUE
MEJIHOM TIPOBOJIOKH, B3aUMOJICUCTBUE MeJa ¢ KUCJIOTOM) SIBIEHUM, HAOII0IEHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakiuil (pasinokeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapusi, pa3ioKEeHHE THUIPOKCH]IA
menu (I1) mpu HarpeBanuu, B3auMoJIeicTBUE Kele3a ¢ pacTBopoM coiu meau (ID),
M3yueHHE CIOCOOOB pa3fieleHusi CMECed: ¢ MOMOIIbI0 MarHuTa, GUILTPOBAHHUE,
BbITIApUBaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeeHUEe OYUCTKU MOBApEHHOU
CoJii, HaAOMIOJICHHWE W  ONHCaHWE  PEe3yJbTAaTOB  MPOBEACHUS  OMbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUS MAacChl, CO3JIaHUE MOJEJIEH MOJIEKY
(1apocTepKHEBBIX).

BaxxHelline npeacTaBuTe M HEOPraHUYECKHUX BelIEeCTB

Bo3nyx — cMmech razoB. CocraB Bo3nyxa. Kucimopon — amemeHT u mpoctoe
BemecTBO. Haxoxaenue kwuciopona B mpupoje, (U3NYECKUEe M XUMHUYECKUE
cBoictBa (peakiuu ropenus). Oxcuabl. IIpumenenune kuciopoga. CrocoObl
MOJYyYeHHUs] KHCIOpoJa B Jlabopatopud © mOpombiinieHHOcTH. Kpyrosopot
Kuciopoaa B mpupojie. O30H — aIoTporiHasi Moau(pUKaIUs KUCIOPOa.



TennoBoil 3p(dHEeKT XUMUYECKOM peakiuu, TEPMOXUMUUYECKUE YpaBHEHUS,
9K30- U SHJOTEPMUYECKHE peakuuu. TOIUIMBO: yrojib M METaH. 3arpsi3HEHHUE
BO3/1yXa, yCHWICHHE MapHUKOBOTro 3 (deKTa, pa3pyieHne 030HOBOTO CIIOS.

Bonopon — snemenT u npoctoe BemecTBo. HaxoxaeHne Bogopoaa B Ipupoze,
(bu3nYecKre 1 XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CTOCOObI monydeHust. Kuciorst
U COJIN.

Momnsipabiii 00bEM ra3oB. PacyéTsl M0 XUMUUECKUM YPaBHEHUSIM.

Odusnueckue CBOWCTBA BOAbl. Boaa kak pacTtBopuTelib. PacTBOpHI.
HacepilieHHbIE ¥ HEHACBIMIEHHBIE PAacTBOpPbL. PacTBOPHMOCTH BEIIECTB B BOJE.
MaccoBas 10Jis1 BEIIECTBAa B pacTBOpE. XMMHYECKHE CBOMCTBA BO/bl. OCHOBaHUS.
Ponbe pacTBOpOB B mpupose M B KU3HU 4esnoBeKa. KpyroBopoT BOAbsl B IPUPOJE.
3arpsi3HEeHHE TPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeaumHenmnii. Oxcuasl. Kmaccudukarms
OKCUJIOB:  cojeoOpa3yronue (OCHOBHBIE, KHUCIOTHbIE, aMQpOTEepHbIE) U
HecosneoOpazyronme. Homenknatypa oxcuoB. Dusnyeckue M XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyuenune okcuaos.

OcHoBanusi. Knaccudukarusi OCHOBaHUM: WIENOYM U HEPACTBOPHUMBIE
ocHOBaHuA. HomeHkiatypa ocHOBaHuil. PU3NYECKHE U XUMHYECKUE CBOKCTBA
ocHoBaHuU. [lonydyeHne OCHOBaHUM.

Kucnotsl. Knaccudukanus kucinor. Homenknatypa kucnor. dusnueckue u
XUMHYECKUE CBOWMCTBA KHUCHOT. Psn axktuBHoctm mertanmnoB H. H. bekerosa.
ITony4yeHue KUCIIOT.

Comu. Homenknatypa coneil. @U3NYECKUEe U XMMHUYECKUE CBOMCTBA COJIEH.
ITonydenue comen.

I'eHeTnueckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHHUI.

Xumuueckuii IKChepumenm:

Ka4eCTBEHHOE OIPEIEIICHUE COAEPKAHUS KUCIOPOJa B BO3AyX€E, MOIyUYCHHUE,
coOupaHue, paclio3HaBaHWE U H3YyYEHUE CBOMCTB KHUCIOPOJAa, HAONIOJEHUE
B3aMMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBEHUS W
MpeKpaileHus ropenus (moxkapa), 03HaKOMJIEHHE C 00pa3aMy OKCUJIOB M OTIMCAHUE
WX CBOMCTB, MOJy4YeHUE, COOMpaHHE, pACIO3HABAHUE U U3YUYEHHUE CBOICTB
BoJiopoja (ropeHue), B3auMoieiicTBue Bogopoia ¢ okcuaom meau (11) (Bo3moxHO
UCIIOJIb30BaHUE BUJIEOMATEPUAIIOB), HAOIIOIEHHE 00pa31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, ucciaegoBaHue OCOOCHHOCTEH pACTBOPEHHUS BEIIECTB C Pa3IMYHON
PacTBOPUMOCTBIO, TIPUTOTOBJICHUE PACTBOPOB C OMPEICIEHHOW MACCOBOM J0JEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJECHCTBHE BOJABI C METaNIaMU (HATpUEM H
KaJbllieM) (BO3MOXKHO UCIIOJb30BaHUE BUJIEOMATEPUATIOB), HCCJIEIOBAHUE
00pa3IioB HEOPTraHUUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB, HAOIIOICHHE U3MEHEHUS
OKpAaCKH MHJIMKATOPOB B PaCTBOPaX KUCIIOT U IIEJIOYEH, N3yUEHNE B3aUMOACHCTBUSA



okcunia meau (II) ¢ pacTBOpoM cepHOU KUCIOTHI, KUCIOT ¢ METajylaMu, peaKkiui
HEUTpaNIN3alyy, TMOJYyYEHHE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOIO
METajljla APYTUM U3 PACTBOPA COJM, PELIEHUE SKCIIEPUMEHTAJbHBIX 3a7a4 10 TEME
«BaxxHenme Kiracchl HEOPraHMYECKUX COETUHEHUI.

Iepuognuecknii 3akoH u Ilepuoamyeckass cucreMa XHUMHYECKHX
jieMenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTETIbHO-BOCCTAHOBUTEIbHBIC PeaKIUuu

[lepBble TOMBITKK KiIACCU(PUKAIMU XUMHUYECKUX dJeMeHTOB. [lonsatue o
IpyINax CXOJHBIX JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMEIbHbIE METAJIbI,
rajioreHbl, UHEPTHbBIE Ta3bl). DIEMEHThI, KOTOpbIe 00pa3yroT aMm(pOTEpHbIE OKCUIBI
Y TUJIPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoguueckas cucreMa XUMHUYECKUX JIEMEHTOB /1.
N. MenneneeBa. Kopotkonepuoanas u aimuaHonepuoaHas Gopmsl [leproamdeckoit
cucteMmbl xumuueckux sneMeHToB JI. M. Menpaeneesa. Ilepuoabl ¥ TpymIIbL
DU3NYECKNN CMBICT OPSAKOBOTO HOMEPA, HOMEPOB MNEPUOAA U TPYNIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3otomnsl. DnekTponbl. CTpoeHue
ANEKTPOHHBIX  000JIOYeK aToMoB TepBbIX 20 XUMHUYECKHUX  DJIEMEHTOB
[Tepuonnueckon cucremsl Jl. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
3JIEMEHTA 10 ero nonoxeHuro B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUSI pajJlyca aTOMOB XHMHUYECKHX 3JIJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOWCTB IO IPyNIlaM U NEPUOIAM.

3nauenue [lepronnueckoro 3akona u [leppoanveckoi CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BUTHA Hayku W npaktuku. . M. MenneneeB — yd€Hbli H
rpaXk JaHHH.

Xumuyeckass cBa3b. KoBaneHTHas (mosisipHass W HEMOJISIpHAsi) CBA3b.
DIIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLIHM.
[Ipoueccel OkucIIeHUs U BOCCTAHOBJIEHUS. OKUCIUTENHN U BOCCTAHOBUTEIH.

Xumuueckuii IKChepumenm:

M3yueHHe oOpa3loB BELIECTB METAUIOB M HEMETAJIOB, B3aUMOJCHCTBHE
TUIPOKCHIA LIMHKA C pAacTBOPAMU KHUCIOT M IIEJI0YEH, MPOBEACHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKIUM
(ropeHue, peakiuu pa3aoxKeHus, COCIUHEHHUS ).

Mesicnpeomemmnoie ceazu

Peanuzanusa MeXNpeaIMETHBIX CBA3€M NMpPU U3YYCHUM XUMHUM B 8 Kjacce
OCYILIECTBIISIETCS YE€Pe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO0mue ecTeCTBEHHO-HAYYHbIE MOHSTHUS: HAy4YHBIN (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccudukauus, MNEePUOAUYHOCTh, HAOIIOJICHHE,
AKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®du3uKa: MaTepusi, aToM, JJIEKTPOH, TPOTOH, HEUTPOH, NOH, HYKJIU]I, U30TOIIBI,
PaIuOaKTUBHOCTh, MOJEKYJa, JJIEKTPUUYECKHUI 3aps]l, BEIIECTBO, TEJO, O00BEM,
arperaTHoe COCTOSIHUE BEIIeCTBa, ra3, (QuU3nuecKue BEIUYUHbBI, E€IUHUIIBI
M3MEpPEHUs, KOCMOC, TTAHETHI, 3BE3/1bI, COJIHIIE.

buonorus: dorocunTes, Apixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEPabl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOIIa€MbIE, TOTIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo U XMMHUYECKasi peaKUMs

[Teprnoanueckuii 3akoH. [lepuoanueckas CUCTEMAa XUMHAYECKHAX JIEMEHTOB /.
N. MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTM B HM3MEHEHHM CBOMCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX NEPUOAOB, KAIUS, KAJbLUA U UX COCTUHEHUN
B COOTBETCTBMU C TIOJIOXKEHUEM »JJIEMEHTOB B llepuomnueckoi cucteme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHAbI XUMHYECKOM CBS3U. THIBI KPUCTALUIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKH U
BHUJIa XUMHUYECKOM CBSI3U.

Knaccudukanuss 1 HOMEHKJIATypa HEOPTaHUYECKUX BEIIECTB. XUMUYECKHE
CBOMCTBA BENIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEIECTB.

Knaccudukanus XuMUYeCKUX peakidii Mo pa3InyHbIM IPU3HAKAM (110 YHUCTY
U COCTaBy YYacTBYIOIIMX B pPEaKIMH BEIIECTB, MO TEIIOBOMY 3(ddeKkTy, mo
M3MEHEHUIO CTEMEHEeW OKMCIICHUSI XMMUYECKHX AJIEMEHTOB, 0 00OpaTUMOCTH, MO
Y4acTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[lonartue o ckopoctu xumuueckoil peakiuu. [lonstue o0 oOpaTUMBIX H
HEOOpATUMBIX XUMUUYECKUX peakiusax. [[oHsTHEe 0 TOMOTEHHBIX U TeTepOreHHBIX
peakuusax. [lonsatue o karanuse. [loHsaTrue 0 XuMu4eckoM paBHoBecuu. DakTopswl,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M TOJOKEHUE XHUMHUYECKOIO

paBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIIMU,  JJIEKTPOHHBIM  OanaHc
OKHCJIIUTEIbHO-BOCCTAHOBUTEIbHOU peaKIuu. CocraBnenue YpaBHEHUI

OKHUCJTUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMA C  HWCIOJB30BAaHUEM  METOJIa
AIEKTPOHHOTO OanaHca.



Teopust HNEKTPOIUTHUECKON TUCCOUALIMU. DIEKTPOIUTHI U HEIJEKTPOIUTHI.
KaTtuonsl, annonsl. MexaHu3M [IHUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMuueckoi cszu. Crenens gucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peakuuu nonnoro ooMeHa. Y ciioBus MPOTEKaHUSI peaKlUii HOHHOTO 0OMEHa,
MOJHBIE W COKpAaIEHHBIE HWOHHBIE YpaBHEHUS peakuuil. CBONCTBA KHUCIIOT,
OCHOBAHUM U COJIEH B CBETE MPEACTABICHUMN 00 3JIEKTPOJIUTUUECKON AUCCOIIUAIUU.
KauecTBeHnHble peakiiuu Ha HOHBI. [loHsTHE O THAPONIHU3E CONEH.

Xumuueckuii IKChepumenm:

O3HAKOMJICHUE C MOJCIISIMU KPUCTANIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEILIECTB — META/VIOB M HEMETayuloB (rpadura W anMasa), CIOKHBIX BEIIECTB
(xJmopua HaTpusi ), UCCIAETOBAHUE 3aBUCUMOCTH CKOPOCTU XUMUYECKOUN peaKIuu OT
BO3JCUCTBUS  pa3NUYHBIX  (DAKTOPOB, HCCIEIOBAHUE  DIIEKTPONPOBOHOCTHU
PacTBOPOB BEUIECTB, IPOIlecca JUCCOLUAIINHI KUCIIOT, IeJIoYel U cosieil (BO3MOKHO
UCIIOJB30BaHUE BHUEO MAaTEpUaNOB), MPOBEJICHUE OMBITOB, HWILTIOCTPUPYIOIINX
MpU3HAKU TNPOTEKAHUsSI peakluuii HUOHHOTO oOMeHa (oOpa3oBaHuEe oOcajka,
BBIJICJIEHUE Ta3a, oOpa3oBaHUE BObI), OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuu pas3ioKeHus,
COCIMHEHHUs), paclo3HaBaHWE HEOPraHMYECKUX  BEHIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEaKIMil Ha MOHBI, PEIIEHNE SKCIIEPUMEHTAJIbHBIX 33/1a4.

HemeTaJsnibl U MX coeIMHEHUS

OOmiast xapakTepucTuka rajoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (puznueckue CBOMCTBA MPOCTHIX
BEILIECTB — TAJIOTEHOB. XMMHUUECKHE CBOMCTBA HA MMPUMEpPE XJIopa (B3aUMOJIeHCTBUE
C MeTaJUlaMH, HeMeTalllaMu, Ienodamu). Xiopooaopohd. ComsiHas KHCIOTa,
XUMUYECKUE CBOWCTBa, MOJydyeHUe, mpuMeHeHue. JleiicTBue xjiopa U
XJIOPOBOAOPOa Ha OPTaHU3M ueoBeka. Baxnelie XJIOpUIbl U UX HAXOXK/IEHUE B
MIPUPOJIE.

O6mias xapakrtepuctuka 31eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHus. CtpoeHue U (U3UYECKHE CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOJAa U Cephbl. AJIIOTPOIHbIE MOAU(PUKAIIUN KUCIOPOIa
u cepbl. XuMuueckue cBoicTBa cepbl. CepoBOIOpOJ, CTpoeHue, (HU3NYecKue u
XUMU4Yeckue cBorcTBa. OKCUABI Cepbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, puznueckue 1 XUuMUYEeCKHUe CBOMCTBA (00IMe KaK MpeICTaBUTENs
KJIacca KHUCJOT U crenuduyeckue). XUMUUYECKHE PEaKIuu, JICKAIIUEe B OCHOBE
MPOMBIILJIEHHOTO CIOco0a MOJNy4eHusi cepHoil kucioTwl. [IpumeHenune cepHoi
KUCHOThl. CoOJId CEpHOM KHUCIOThI, KaueCTBEHHAs peakuus Ha Cyiab]aT-HoH.
Haxoxnenue ceppl u €€ coeauHeHUN B mpupoae. XUMHYECKOE 3arpsi3HEHUE
OKpY>Karolel cpeabl COCIUHEHUSIMU Cepbl (KUCIOTHBIE MOXIU, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAILICHHUS.



OO6mas xapaktepucTuka 3j1eMeHTOB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpPHbIE CTENEHU OKHUCICHHUS. A30T, pacCpoCTpaHEHUE B MPHUPOJE,
(dbuznyeckre U XuMruYeckue cpoiictBa. KpyroBopot azora B npupojie. AMMUAK, €ro
(du3nyYecKre 1 XUMHYECKHUE CBOMCTBA, MOJIydeHre U mpuMenenue. Colu aMMOHUs,
ux (pu3znyeckue U XUMUYECKHe CBOMCTBa, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasl KUCJOTa, €€ TMoyuyeHue, (PU3NYecKue M XUMHUYECKHUE
cBoMcTBa (0OIIME KaK TMPENCTaBUTENSl Kiacca KHUCIOT U cruenuduueckue).
Hcnonb30BaHre HUTPATOB U COJIEH aMMOHMS B KAUECTBE MUHEPATIbHBIX YA0OPEHUI.
XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIECH Cpeibl COEIMHEHUSMH a30Ta (KUCIOTHBIE
JOKJIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Dochop, aIOTPOINHbIC
Momudpukauuu docdopa, puznueckue u xumuueckue cBorcta. Okcup docdopa
(V) u dochopnas kucnora, puznueckue U XUMHUYECKHE CBOMCTBA, MOJIyYEHUE.
Ucnons3oBanue GpochaToB B KaUeCTBE MUHEPAIBHBIX YA0OPEHUM.

OO6mias xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEepHbIE CTENICHU OKUCIIEHUA. YTIEPO/1, AJUIOTPOIHbIE MOANDUKAIINH,
pacrpocTpaHeHue B npupoje, Gusndeckrue U XUMUYECKHe CBOMCTBa. AjcopOnus.
Kpyrosopor yriepoga B mpupome. Oxcunabl yriepoja, ux (Qusnueckue u
XUMUYECKUE CBOWMCTBA, JIEWCTBME Ha IKUBBIE OPraHU3MbI, TMOJy4YEHUE U
MpUMEHEHHUE. JKOJIOTMYECKUE MpoOJieMbl, CBSI3aHHbIE ¢ OKcuaoM yriaepona (IV),
TUNOTE3a TI00ANTBHOTO MOTEIJICHUs] KJIMMaTa, MapHUKOBBIM 3¢ dext. YronpHas
KUCJIOTa U €€ COoJi, UX (PU3MYECKHE U XUMHUYECKHE CBOICTBA, MOJYYEHUE U
npuMenenue. KauecTBeHHass peakiusi Ha KapOoHaT-uoHbL. Mcmonb3oBaHue
KapOOHATOB B OBITY, MEAUIIMHE, IPOMBIIIEHHOCTH U CEJIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yriiepoza (MeTaH, 3TaH, STUJICH, alleTHIICH, 3TAHOJI, TJIMIIEPUH, YKCYCHAas KUCIOTa).
[IpupoaHble HMCTOYHHKUA YTJIEBOAOPOJOB (yrojb, MNPUPOAHBIM Ta3, HePTH),
MPOAYKThl WX MepepalOoTKu (OEH3WH), UX POJb B OBITY U MPOMBIILICHHOCTH.
[Tonsatre 0 OMONTOTHYECKHU BaKHBIX BEIIECTBAX: KUPaAX, O€lKax, yrieBojgax — U ux
poJii B KHM3HM 4YeJoBeKka. MarepuaibHO€ €IMHCTBO OpPraHUYECKUX W
HEOPTaHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKUE CBOMCTBa, IIOJIydYEHUE U
npuMenenue. CoeuHeHust KpeMHus B npupoe. OO1iue npeacTaBieHus: 00 OKCUJIe
kpemHust (IV) u kpemaueBoit kucnore. CUIMKAThl, UX MCHOJb30BaHUE B OBITY, B
MPOMBINLICHHOCTH. BaxkHeline cTpouTeNbHbIE MaTepHaibl: KEpaMuKa, CTEKJIO,
IeMeHT, OeToH, kene300eToH. I[IpoGaeMbl ©O€30MacHOr0  HCHOJIb30BAHUS
CTPOUTENIbHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKChepumenm:

M3yueHHe 00pa3lioB HEOPTaHMYECKUX BEIECTB, CBOMCTB COJITHOW KHUCIIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIMi Ha XJIOPUI-MOHBI U HAOIIOJCHUE TTPU3HAKOB



UX TPOTEKAHMS, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMHUUYECKHE CBOICTBA
rajJloreHOB M WX COEIUWHEHHI (BO3MOXKHO HCIOJIb30BAHUE BHUACOMATEPHUAIIOB),
03HAKOMJICHHE C 00pa3IiaMu XJOpHI0B (TaJOTeHUI0OB), 03HAKOMIICHUE C 00pa3iaMu
ceppl U €€ COENMHEHUSIMH (BO3MOXXHO HCIIOJIb30BAHUE BHJIEOMATEPHUAIIOB),
HaOJII0/IeHKe TIpoliecca 00YTIMBaHUS caxapa MoJi JelCTBUEM KOHIEHTPUPOBAHHOU
CEPHOU KUCIIOThI, U3yYEHUE XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHOUN KUCIOTHI,
MPOBEJICHUE KAUeCTBEHHON pEeaKlUK Ha CyJb(paT-uOH U HAOJIOJICHHE MpU3HaAKa €€
MPOTEKAaHUS, O3HAKOMJIEHUE ¢ (PU3MYECKUMH CBOWCTBaMU a30Ta, (ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BAaHUE BHACOMATEPHUAIOB), 00pa3liaMu a30THBIX
u pocopHbIX ynoOpeHui, moiayueHue, coOMpaHue, paclio3HaBaHHE U U3y4YEHUE
CBOMCTB aMMHaKa, MPOBEJACHUE KAYECTBEHHBIX pEaKIUi Ha HOH aMMOHHUS U
dbochar-uoH W uU3yueHHE TPU3HAKOB HX MPOTEKAHMs, B3aUMOJIECUCTBUE
KOHIICHTPUPOBAHHON a30THOM KHUCJIOTHI C MeIbl0 (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HM3y4YEHUE MOJIeNIed KPUCTAUIMYECKUX PEHETOK anmasa,
rpaduta, QysuiepeHa, O3HAKOMIIEHHE C MPOILECCOM aJCOPOIMU PACTBOPEHHBIX
BEILIECTB AKTUBHUPOBAHHBIM YIJIEM W YCTPOMCTBOM MPOTHBOras3a, IOIyUYEHHUE,
coOupaHue, paclio3HaBaHUE W M3yYEHUE CBOMCTB YTJEKHUCIIOrO rasza, IpoBEICHUE
KaueCTBEHHBIX PEAKIUIA Ha KapOOHAT U CHJIMKAT-UOHBI U U3yUYEHHUE MPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJICHHE C TMPOAYKIHUEH CHUIUKATHON MPOMBIILICHHOCTH,
pelieHrne SKCIEePUMEHTANIbHBIX 3a/ad Mo Teme «BakHeiline HeMeTaulbl U HX
COCTMHEHUSD.

MeTaJibl U MX COeIMHEHUS

OO6m1as xapakTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUU
ux nonoxeHusa B llepuonndeckon cucremMe XUMHYECKUX 3neMeHToB [[. U.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTamindeckasi CBsi3b U
MEeTAJIMYecKas  KpUCTa/UIMUecKas  peméTka.  DIEKTPOXUMUUYECKUU  psif
HamnpspKeHU MeTauioB. uU3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOiue
crocoObl ToyueHus: meTtawioB. [loHSATHE O KOPpPO3UHM METAIOB, OCHOBHBIC
CrocoObl 3alIUTHI UX OT KOppo3uu. CriaBsl (CTalb, YyT'yH, JIOPATIOMUHUNA, OpOH3a)
U UX IPUMEHEHHE B OBITY U MPOMBIILIEHHOCTH.

[Ilenouynsie MeTaibl: moyioxkeHue B [lepronuueckoil cucTeMe XUMUYECKUX
anementoB /. 1. MenzaeneeBa, CTpoeHUME HUX aTOMOB, HAXOXKIECHHUE B IIPUPOJIE.
dusnyeckue U XMMHUYECKUE CBOICTBA (Ha mpuMepe HaTpusi U Kanus). OKCUJIBI U
TUAPOKCUILI HaTpusi W Kanus. [IpuMeHeHHe IIeNOYHBIX METalIOB M HX
COEMHECHUM.

[IlenoyHO3eMENIbHBIE METAJJIBI MAarHUil U KaJbIUW: TIOJOXKEHHE B
[lepunoanueckou cucreme xuMmuueckux 3neMenToB /. 1. MenaeneeBa, cTpoeHne ux
aTOMOB, HaXOXJeHUEe B mpupoje. Pu3nueckue 1 XMMUYECKUE CBOMCTBA MarHus 1



KasbIusl. Baxkueiiine coefuHeHns Kanbius (OKCU, TUIPOKCU/T, coiin). ZKECTKOCTD
BOJIbI U CITOCOOBI €€ yCTpaHEHUS!.

AroMuHUN: ToN0keHne B [leprnondeckoil CucTeMe XUMHUYECKUX JJIEMEHTOB
J. . MenneneeBa, CTpoeHHE aToMa, HaxoxkacHue B mnpupone. dusmyeckue u
XUMUYECKUE CBOMCTBA altOMUHUS. AMQPOTEpHBIE CBOMCTBA OKCHAA U TUIIPOKCHU]IA
ATIOMUHHS.

Kenezo: monoxenue B [leppoanyeckon cUCTeMe XUMUYECKUX AJIEMEHTOB [1.
. MengeneeBa, cTpoeHHE aroMma, HaxoxiaeHue B npupone. Dusmueckue u
XUMUYECKHUE CBOMCTBA kene3a. OKCUbl, THAPOKCUIbI U conu xkenesa (11) u xxenesa
(IIT), ux cocras, CBOMCTBA U MOTYyYECHHE.

Xumuueckuii IKCnepumenm:

O3HaKOMJIEHHWE ¢ o0pa3llaMud METAJIOB U CIUIaBOB, HUX (PU3MUECKUMHU
CBOMCTBaMHU, U3YYEHHUE  PE3YJbTaTOB  KOPPO3UH  METAIOB  (BO3MOXHO
UCIIOJB30BaHUE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJIECUCTBUA OKCHJIA
KaJIbI[Usl W HaTpus C BOJOM (BO3MOXKHO HCIOJb30BAaHUE BHUIACOMATEPHUAIIOB),
HCCIIEIOBAHUE CBOWCTB XKECTKOW BOJBI, MpOLECCAa TOPEHUS XKele3a B KUCIOPOAE
(BO3BMOXKHO  HCHOJIb30BAaHME  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii HA HOHBI: MAarHUs, KaJIbIIMs, allFOMUHUS, IIUHKA, xerne3a (1)
u xkene3a (II), meau (II), HaGmIOMEHNME W OMHMCAHHUE MPOIIECCOB OKpaITWBAHUSI
IJJAaMEHH WOHAaMU HaTpus, KaJlus U Kaidblusad (BO3MOXHO HCIIOJIb30BaHUE
BHJIEOMATEPHUAIIOB), UCClIeJ0BaHUE aM(OTEPHBIX CBOMCTB FUAPOKCUIA ATTFOMUHHUS U
TUAPOKCHAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 Mo TeMe «BaxHenine
METaJUIbl U KX COCTMHEHHUS.

XuMHs M OKPYXKAKOLIAS Cpeaa

BemectBa u Marepuanbsl B MOBCEIHEBHOW JKU3HM 4elOBEKa. be3omacHoe
UCIIOJB30BaHUE BEILIECTB M XMMHYECKUX peakuuil B ObiTy. [lepBas momolib npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpennl (mpenesbHas AOMyCcTUMast
KOHIIeHTpalus BemecTs, aanee — [1/IK). Ponp xuMun B pelieHH# 3K0IOTHYECKUX
poOJeM.

Xumuueckuii IKChepumenm:

n3yueHre oOpasIloB MaTepuasioB (CTEKJIO, CIUIABbI METAJJIOB, MOJMMEPHBIC
MaTepuabl).

Mescnpedmemnuie ceasu

Peanuzanua MeXnpeaIMETHBIX CBA3€M NpU U3YYEHUM XUMHUM B 9 Kiacce
OCYILIECTBIISIETCS YE€Pe3 HCIOJb30BaHUE KaK OOIMX eCTeCTBEHHO-HAYYHBIX
MOHATUM, TAK U MOHSATHM, SBIISIIOIINXCS CUCTEMHBIMU JJIs1 OTJIEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHUS: HAay4YHBIM (pakT, rumores3a, 3aKoH,
TEOpusl, aHalu3, CHUHTE3, Klaccu(puKalus, TM[epUOJUYHOCTh, HaAOIIOJICHHE,
AKCIEPUMEHT, MOJICIUPOBAHUE, HU3MEPEHUE, MOJIeNb, SBIECHUE, NAaPHUKOBBIM
3¢ dexT, TeXHOIOT S, MaTepHUaIbI.

®du3suka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIBI,
PaIMO0aKTUBHOCTD, MOJIEKYJIa, ANEKTPUUYECKUN 3apsig, MIPOBOAHUKH,
MOJYTPOBOJHUKH, JUAJIEKTPUKU, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperatHoe COCTOsSIHME BEIEeCTBa, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAILTUYECKAs
pemeéTka, CruiaBbl, (U3UUYECKUE BEIUYUHBI, €AMHUIBI U3MEPEHHs, KOCMUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢dorocunres, npixanue, Omocdepa, 3KOCUCTEMa, MHUHEPAIbHBIC
ya00peHus, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MTUTATEIbHbBIE BEIIECTRA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaNbl, TOPHBIE TOPOIbI, TOJIE3HBIE
HCKOMAaeMbIe, TOIUIUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA INPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUS

JIMHHOCTHBIE PE3VYJIBTATHBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHMSI MPOTPAaMMbl OCHOBHOIO OOIIETro
o0pa3oBaHUs JOCTHralOTCs B X0/€ OOy4eHHs] XMMHUHM B €AUHCTBE Y4YEOHOU U
BOCITUTATEJIbHON JESITEIbHOCTH B COOTBETCTBUH C TPAAULIMOHHBIMU POCCUHUCKUMU
COIIMOKYJIBTYPHBIMU M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TPUHSITHIMU B
oOlllecTBE MpaBWIaMU M HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT IpolleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMAIM3ALUNA O0yYarOIUXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OTpaXXalOT  TOTOBHOCTH  OOyYaromuXcs
PYKOBOJACTBOBATbCSI CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OpPUEHTAUUW U
pacIIMpeHue OMbITa AEITEIbHOCTA HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpuOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAYyYHOMY HACIEIWI0, TTOHUMAaHHS 3HAYCHUS XHUMHYECKOM HAyKU B KHU3HU
COBPEMEHHOI'0 OO0IIeCTBa, CIIOCOOHOCTH BJIAACTh JOCTOBEPHOM HMHGpOpMAIUEH O
MEePEIOBBIX JIOCTHXKEHUSIX M OTKPBITUSIX MHPOBOM M OTEUECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MHpa U OOIIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMS

MPEJICTaBJCHUS O COIMAIBHBIX HOPMaxX MW TpaBWIaX MEKIMIHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOU, Y4eOHOUCCIIEA0BATEIBCKOM, TBOPUECKOM U IPYTUX BUJIAX EATEIIBHOCTH,
TOTOBHOCTH K pa3HOOOPa3HOM COBMECTHOW JAESATEIbHOCTH TIPH BBITTOJTHEHUH
y4eOHBIX, TMO3HABATENbHBIX 3a/1ayd, BBIMOJHEHUM XHUMHUYECKHX SKCIEPUMEHTOB,
CO3/IJaHUH YUEOHBIX TPOEKTOB, CTPEMIICHUS K B3aUMOIIOHUMAaHUIO U B3aUMOIIOMOIIU
B IIpOILIeCcCE 3TON y4eOHOU NeATebHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEJICHUE
U TOCTYINKHU CBOMX TOBApHIEH C MO3UIMKA HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUS MOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUS:

MHUPOBO33PEHUYECKUE TPEICTABICHHUS O BEIIECTBE U XUMHUYECKOM pPEaKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBIAIOIINAEC
OCHOBY JIJIsi TIOHUMAHUSI CYIIHOCTH HAyYHOW KapTHHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUSA IPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MPUPOJTHOM CPENOi, O POJIM XMUMHUHU B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HABaTEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMHH, HEOOXOAUMBbIC IS OOBSCHEHHUS HAOIIOIaeMbIX IPOIECCOB W SBJICHHIA,
MO3HAaBaTEIbHON, MH(OPMALIMOHHOW M YUTATENIbCKON KYyJIbTYpPHI, B TOM YHCIIE
HaBBIKOB CaMOCTOSITENIbHOW paboThl € y4YeOHBIMM TEKCTaMH, CIPABOYHOU



JTUTEPaTypOu, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYyYEeHHIO M TO3HAHUIO, JTI0003HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  caMOOOpa3OBaHUIO, TPOCKTHOM M HCCIEAOBATEIIHCKOU
NEATeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOyUEHHS B
JTaabHEHNIIIeM;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH JW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIEACTBUU U
HETPUSTHE BPEIHBIX MPUBBIUEK (YHOTPEOIEHUS aTKOIr0Jisl, HAPKOTUKOB, KYpEHHS]),
HEOOXOJIMMOCTH  COOMIOJIEHUS] MpaBuid 0€30MacCHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) TpyA0BOI0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY M3YUYEHHUIO Mpodeccril U Tpyaa pa3uyHOro poja,
YBXKEHHE K TPYY U pe3yiabTaTaM TPYI0BOU AEATEILHOCTH, B TOM YKCIIE HA OCHOBE
MPUMEHEHUSI  MPEAMETHBIX 3HAaHWMM 1O  XHMHH, OCO3HaHHBIA  BBIOOP
WHJIMBUAYAJILHOU TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUs ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccuoHanbHON IeSITENbHOCTH U Pa3BUTUSL HEOOXOJUMBIX YMEHUH,
TOTOBHOCTh aalITUPOBATHCS B TPOJPECCUOHATILHOMN CpEJIE;

6) 3K0JI0rM4eCKOro BOCIMTAHMS:

AKOJIOTHYECKH 1€71€CO00pa3HOE OTHOIICHUE K MPUPOJIE KaK UCTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYIIECTBOBAHMS, IMOHHMAaHUE IIEHHOCTH 3JI0POBOTO U
O0e3omacHoro oOpa3a >KM3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
(U3MYECKOMY U TICUXHYECKOMY 370pPOBbIO, OCO3HAHUE IIEHHOCTU COOJIOACHUS
npaBuJl 0€30MMacHOTO MOBEICHHS TPU paboTe ¢ BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAIOIMINX 3J0POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, MOJy4aeMble MPU U3YUYEHUH XUMHH, IJIS
pELICHUs 33/1a4, CBSI3aHHBIX C OKPY’KAIOWIEH MPUPOIHON CPEIOr, sl MOBBIICHUS
YPOBHSI  SKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS TIJIOOAJBbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM U MyTeW HMX pElIeHUss MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKAaTUBHON U COLMAIIBHOU IIPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATDHI

B cocrtaBe wMeTanmpeaMETHBIX pPE3yIbTATOB BBIACIAIOT 3HAYUMBIE IS
(dhopMUpOBaHUSI MUPOBO33PEHHUSI OOIIIEHAYYHBIEC MOHATHS (3aKOH, TEOPUSs, IPUHITUII,
runoTe3a, (Qakr, cucTeMa, IMPOIECC, OHKCHEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUE€OHBIX MpEeAMETaX U MO3BOJAIOT Ha
OCHOBE 3HAHUU W3 ITUX MPeIMETOB (HOPMHUPOBATH MPEJCTABICHUE O IEJIOCTHOU



Hay4YHOU KapTUHE MUpA, U YHUBEpCaJbHbIE yueOHbIE AEHCTBUS (MIO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJSTUBHBIE), KOTOpbIE 00ecneyuBarOT (HOpPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATEeNbHOCTH.

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

Bba3oBble Joruueckue aeiicTBUA:

YMEHHSI HCMOJb30BaTh MNPUEMBI JIOTUUECKOTO MBIILICHUS] MPU OCBOCHUU
3HAHUU: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACISTH UX XapaKTepHbIC
MPU3HAKHU, yCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTUSMH), UCIOIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OT/IENbHBIX (PAKTOB U SIBIICHUI, BHIOUpPATh OCHOBAHUS U
KpUTEpUH VISl KIACCU(PUKAIIUU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIIHil,
YCTaHABJIMBATh MPUYUHHO-CIIECICTBEHHBIE CBS3M MEXIYy OOBEKTaMH HU3Yy4YCHHS,
CTPOUTH JIOTUUECKUE paCCyKJeHUs (MHIYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTUH),
JienaTh BBIBOJIbI U 3aKJIFOUYEHUS;

YyMEHHE TPUMEHSATH B TMpOIEcce IMO3HAHUS TOHATUA (NIpEIMETHhIE U
MeTanpeIMETHBIE ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJIb3YEMbIE B XUMUU,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MO/JIETbHbBIE TTPEACTABICHUS —
XUMUYECKUN 3HaK (CHUMBOJ 3JIEeMEHTa), XUMHUYeckas ¢(opMmylia W ypaBHEHUE
XUMUYECKON peakluu — MPpU PelIeHUH y4eOHO-TI03HABATENbHBIX 337]a4, C YUETOM
ATUX MOJICTBHBIX MPEICTABICHUIN BBISIBISATh U XapaKTEPHU30BaATh CYIICCTBEHHBIC
MPU3HAKU M3yYaeMbIX OOBEKTOB — XUMUUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIH,
BBIABJISITh  OOIIME€  3aKOHOMEPHOCTH, MPUUYUHHO-CIEJICTBEHHBIE CBSI3U U
MPOTUBOPEYUHS B U3yUaeMbIX MPOIECCAX U SBICHUSIX.

Ba3oBble ucciaenoBareabckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI /sl (JOPMUPOBAHUS TUIIOTE3BI 110 TPOBEPKE
MPAaBUJIBHOCTH BBICKA3bIBAEMBIX CYKJICHHII;

MPUOOPETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3allid U MPOBEACHUIO
YUYEHHUYECKUX JKCIIEPUMEHTOB, YMEHHE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (OpMyJIUpOBaTh 00OOIIECHUS U
BBIBO/IbI 110 Pe3yJbTaTaM MPOBEAEHHOIO OMbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojienaHHoM pabdore.

Pabora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AHAIM3UPOBATH U HUHTEPIPETUPOBATH HHGOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpkKAHUS, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OIECHUBATh MPOTUBOPEUYUBYIO WU
HEJIOCTOBEPHYIO0 HH(POPMAIHUIO;



YMEHHE NPUMEHATHh Pa3IudyHble METOAbl M 3alpOChl IPU MOUCKE U O0TOOpE
MHpOpMAIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJIS BBIIOTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEICIEHHOTO THUIa, IPUOOPETEHUE OIbITA B
o0JlacTU  HMCHOJIb30BaHUS  MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUU,
OBJIaJICHUE KYJbTYPO aKTUBHOT'O UCTHOJb30BAHUS PA3TUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BBIOMPATH ONTUMANIbHYIO (OpPMY MpeaCcTaBlIeHUs HHGOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7adydl HECIOXKHBIMH CXEMaMH, JuarpaMmMami,
IpyruMu popmamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh W aHAIMU3UPOBAaTh B IIpolecce Yy4yeOHOM U
UCCIEIOBATENbCKON AEATEIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIILICHHOCTH,
CEIBCKOTO XO3SIMCTBAa M TPAHCIOPTA HA COCTOSHHE OKpPY’KaroIIeH NPUPOIHON
Cpelbl.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHS 33]1aBaTh BOMPOCHI (B XO€ uaora u (Win) JUCKYyCCUM) MO CYIIECTBY
oOcyknaeMoi TeMmbl, (OpMYyIUpPOBaTH CBOM TNPEMJIOKEHUS OTHOCUTEIBHO
BBITIOJTHEHUS MPEJITIOKEHHOM 3a/1auu;

YMEHHSI  MPEACTaBISATH  IOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOMU
NEATEIbHOCTY B YCTHBIX M TMHCHbMEHHBIX TEKCTaX; JeiaTh IPE3CHTAIUIO
PE3YyJbTAaTOB BBHIMIOJHEHUS XHUMHUYECKOTO SKCIEpPUMEHTa (J1abopaTOPHOrO OIMBITA,
1abopaTopHOI pabOTHI O UCCIIEIOBAHUIO CBOICTB BEIIECTB, yUeOHOrO MPOEKTA);

yMEHHSI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABAaTEIbHOM U MCCIEAOBATEIbCKOW  NESITEIBHOCTH  MPU  PEUICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBaHUS
no3uruit (00CyKaeHusi, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBHUH, OMNpeNeNieHHe KPUTEPUEB IO OIEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIe yHUBeEpPCAaJbHbIEe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO OMNPEACNSITh IETu JeATeIbHOCTH, MIAaHUPOBATh,
OCYILIECTBJISITh, KOHTPOJUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
NeATeNbHOCTh, BBIOUpATh Hanbosee 3(PEeKTUBHBIE CIIOCOOBI pElICHUs YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIIbHO COCTABJISATh WIH KOPPEKTUPOBATH
MPEIIOKEHHBIM aNTOPUTM JEWCTBUM NIPU BBINOJHEHUH 3aJlaHUM C Y4YETOM
MOJIyYEHHs] HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OIICHUBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBICHHOW M€, YMEHUE
MCIIOJB30BaTh U AHAIM3UPOBATh KOHTEKCTHI, IPe/1jiaraeMble B YCIOBUU 3aJJaHUN.

HNPEAMETHBIE PE3YJIBTATHI

B cocrtaBe mnpenMeTHBIX pe3yJbTaTOB IO OCBOEHUIO 00s3aTE€IBHOTO
COJIEp>KaHMs, YCTAaHOBJIEHHOIO JaHHOW QeaepasbHON paboyelt mporpaMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOY4YarONIMMUCS HAy4HbIE 3HAHUS, YMEHHUS M CIIOCOOBI



neucTBuil, cnenudpuueckue A OpeAMeTHOM obnactu  «XUMHUS», BUIBI
NEATeNIbHOCTH 1O  TMOJYYEHHI0 HOBOIO 3HaHWS, €ro HHTEpIpeTalny,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAITUSX.

K xoHiy oOydenus B 8 kjiacce rnpeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCS] YMEHUM:

e PACKPBIBATH CMBICI OCHOBHBIX XMMHUYECKHX MOHSATHUI: aTOM, MOJEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs U HEOJAHOPOJHAsS), BAJIGHTHOCTb, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJHWYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi 10151 XUMHYECKOTO 3JIEMEHTA B COSMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTa, OCHOBAaHHUE, COJb, DJIEKTPOOTPHUILATEIBHOCTh, CTENEHBb
OKHCIICHUS, XMUMHUYECKasl peakiusi, KiacCupuKaius peakiui: peakiuu
COCIMHEHUS, pEaKIUU pa3JIoKEHUs, pEaKIUu 3aMelIeHUs, peaKuu
oOMeHa, 3K30- U HJAOTEPMHUUECKUE PEAKIINU, TeTIOBOM 3(pdeKT peakuu,
SIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, pauyc aToma,
XUMUYECKasi CBSI3b, MOJISIPHAS U HEMOJIAPHAsl KOBAJICHTHAs! CBSI3b, HOHHAs
CBSI3b, HWOH, KaTHOH, AaHWUOH, pPAacTBOP, MaccoBas JOJis BEIIECTBa
(TIporieHTHAsI KOHIIEHTPAIMs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHUMHUYECKUX TMOHATUM U
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUH BEIECTB U UX MPEBPAIICHUI;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JUIsI COCTaBJICHUS (POpMYyJ
BEILIECTB U YPABHEHUM XUMHUECKUX PEAKIIHil;

e OIpENENsATh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENEHb  OKHUCIICHHS  JJIEMEHTOB B  OMHApHBIX  COEAUHEHUSIX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COEAUHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHasT M HOHHAs) B
HEOPTaHUYECKUX COEUHEHUSIX;

e packpeiBaTh cMmbich [lepumognueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DJIEMEHTOB OT MX mojioxkeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUSI MacChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEeHUs1, 3aKOHa ABOTaJpo;

e OMNKCHIBATH U XapakTepu3oBaTh TabmuuHyro ¢opmy Illepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHas
noArpynmna (A-rpynna)» u «nobdouyHas noarpynna (b-rpymnma)», Manbsie u
OoJIbIlINEe TEPUOMbI, COOTHOCUTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabnuie «llepumonmyeckas cucrema XuMHUYeCKUX d3nmemeHtoB J[. .
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB



XUMUYECKUX PJIEMEHTOB (COCTaB U 3aps]i pa, 00IIee YUCIIO JIEKTPOHOB U
pacrpeiesieHue UxX Mo 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B pEaKIUU
BEILIECTB, M0 TETIOBOMY 3D PEKTY);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE XWMHYECKHE CBOMCTBA BEIIECTB
Pa3JIMUHBIX KJIACCOB, MOJTBEPK/Ias OMUCAHUE TPUMEPAMU MOJEKYIISIPHBIX
YPaBHEHHMH COOTBETCTBYIOIIMX XUMHUECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kaue€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBpAIICHUN B
Pa3JIMUHBIX YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIF0 XHMHYECKOro 73jieMeHTa mo ¢Gopmylie COEeAUHEHUS,
MacCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, TPOBOAUTH PACUETHI 110 YPABHEHUIO
XHMUYECKOU pEeaKInuu;

MIPUMEHSITH OCHOBHBIE OTEPAIIU MBICIIUTEIIbHOU JIEATEIbHOCTH — aHATIU3 U
CHHTE3, CpaBHEHHE, OO0O0OIIEeHHE, CHCTEMAaTH3aIuio, KiacCu(puKaIuio,
BBISIBJICHUE TMPUYUHHO-CIEACTBEHHBIX CBSI3€M — NI U3Yy4YEHUs CBOICTB
BEIIECTB U XUMHUYECKUX pEaKIHi, eCTeCTBEHHO-HAy4YHbIE€ METOMbI
MO3HaHUsI — HaOJIIOJIEHHE, W3MEpPEHUEe, MOJCIMPOBAHUE, SKCIEPUMEHT
(peaJibHBIN U MBICIICHHBIN);

CJIeI0BaTh MPaBUIaM MOJIb30BaHUs XUMUYECKOU MOCY 101 1 1Ta0OpaTOPHBIM
o0opynoBaHUEM, a TakKXe IMpaBWwiaM OOpallleHHs C BelIeCTBaMH B
COOTBETCTBHUM C HHCTPYKIUMSMH TIO BBIIOJHEHUIO Ja0OpaTOPHBIX
XUMUYECKUX OMBITOB 10 MOJYYEHUIO U COOUPAHUIO Ta3000pa3HBIX BEIIECTB
(Bomopoda W KHUCIOpPOJA), MPUTOTOBJIEHUIO PACTBOPOB C OMNPEENEHHOU
MAacCOBOW JOJIEM PAacTBOPEHHOTO BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH
XUMUYECKUE SKCIEPUMEHTHI MO PACIO3HABAHHUIO PACTBOPOB IIEIOUEH U
KHUCJIOT C TOMOIIBIO MHJIUKATOPOB (JakMyc, peHondTanenH, METUIOPAHK

U JIpyTue).

K xoHiy oOydenust B 9 kjiacce npeaMeTHble pe3ysibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX MOHATHH: XHWMHWYECKUU
3JIEMEHT, aTOM, MOJIEKYJla, WOH, KaTWUOH, AHWOH, IPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIECHBb
OKHCIICHHUSI, XUMUYECKasl PeaKIusi, XUMUYecKasi CBs3b, TEIUIOBOM 3P (DeKT
peakiuu, MOJib, MOJISIpHBIA ~ 00BEM,  pacTBOp,  BIEKTPOIUTHI,
HEJJIEKTPOJIUTHI, JJIECKTPOJIUTUYECKAsT AUCCOLMALMs, PEAKUUU HOHHOTO
oOMeHa, KaTalu3aTtop, XHMHUYECKOE€ paBHOBEcHE, oOOpaTuMble U



HEOOpaTUMbIE PpEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pPEAKIINH,
OKHUCIIUTEIb, BOCCTAHOBUTEIb, OKUCIICHHE U BOCCTAHOBIICHHE, aJUIOTPOIHS,
aM(OTepHOCTb, XUMUYeCcKas CBSI3b (xoBasieHTHaH, MOHHAs,
MeTaJITnYeCcKas ), KpUCTAIIINYECKas pEIIETKA, KOPPO3US METAILIIOB, CILIABbI,
CKOPOCTh XMMHUYECKOW peakiuu, MPeaeabHO JOMyCTUMasi KOHIIEHTpaIus
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHMUYECKUX TOHSITHH W
MPUMEHSIThH 3TU MOHSATHUS MPU OMKUCAHUH BEIECTB U UX MPEBPAIICHUI;
WCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [UJIi COCTaBieHUs (opmyl
BEILIECTB U YPABHEHUM XUMHUECKUX PEAKIIHil;

ONPENENATh BaJIGHTHOCTD U CTENEHb OKUCIEHUS XUMUYECKUX PJIEMEHTOB B
COCMHEHHUSX PA3JIUYHOTO COCTaBa, MPUHAJIEKHOCTh BEHIECTB K
ONpeNeIEHHOMY KJIacCy COEAMHEHUW 1o (opMynaM, BUJ XUMHUYECKOU
CBsI3U (KOBaJE€HTHAs, WOHHAS, METaJUIMYecKas) B HEOPraHUYECKUX
COEMHEHUSX, 3apsA]l MOHA MO XUMHUYECKOU (popMyre, xapakTep cpeibl B
BOJIHBIX PACTBOpaX HEOPTraHUYECKUX COCAMHEHUMU, TUIl KPUCTATITUYECKOU
PEIETKN KOHKPETHOTO BEILIECTBA;

packpeiBaTh cMbIch [lepnogmueckoro 3akona JI. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IMOHMMAaHUE: OIUCHIBaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoandeckoit cCUCTEMBbl XUMHYECKUX HJIEMEHTOB:
paznuuath MOHATHUS «rjaBHas mnoarpynna (A-rpynmna)» U «mnoOouHast
noarpynna (b-rpynmna)», manbsle u OOJbIIME MEPUOIBI, COOTHOCUTH
0003HaYEHUs1, KOTOPhIE UMEIOTCS B IEPUOANYECKON TabJIUIIE, C YUCTOBBIMU
XapaKTepUCTUKAMHU CTPOCHUS aTOMOB XHMHYECKUX DJIEMEHTOB (COCTaB U
3apsii  sanapa, oOllee 4YUCIO SIEKTPOHOB U paclpeieieHue ux Mo
AJIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIHME 3aKOHOMEPHOCTH B M3MEHCHUH
CBOMCTB 3JIEMEHTOB M HMX COCIMHEHUN B Mpeaerax MallbIX NMEpUoJOB U
[JIABHBIX MOJTPYI C YYETOM CTPOCHUS UX aTOMOB;

KJ1acCU(UIINPOBATh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YACTBYIOIIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3G (DEKTy, MO0 M3MEHEHHUIO CTEIEHEW OKHUCIeHUs
XUMUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME M CIHEMUDUICCKUE XUMHUYECKHUE
CBOMCTBAa MPOCTBHIX U CJOXHBIX BEIIECTB, MOATBEPKIAsl OIMKHCAHUE
MpuMepaMu MOJEKYJISIPHBIX M HOHHBIX YpPaBHEHHUM COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIIU;

COCTaBISATh YPABHEHUS DJEKTPOIUTUYECKOM JHCCOLMAIMU  KHUCIOT,
LIETIOYEN U COJIEW, TIOJIHBIE U COKPAILIEHHBIE YPABHEHHS PEAKIINI HOHHOTO



oOMeHa, ypaBHEHHUS pEaKlWid, TMOATBEPKIAIOIMNUX CYIIeCTBOBAHHE
TCHETHYECKOU CBSI3M MEK/y BEIIECTBAMU PA3THMYHBIX KJIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKITUH
ITOCPEACTBOM COCTABIICHHS DJICKTPOHHOTO OanaHca dTUX PEaKIIHid;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHCUMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAHUS XHMHUYCCKHX IIPEBpAIICHUH B Pa3IUYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJISIPHYEO MacChI BEIIECTB,
MacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (OpMyJie COCIHHCHUS,
MacCOBYIO JIOJTIO BEIIECTBA B pACTBOPE, TPOBOUTH PACUETHI MO YPAaBHEHUIO
XUMUYECKOU pEeaKInu;

coOI01aTh TIPaBuUIIa MOJIB30BAHMS XUMAYECKON TTOCYI0N 1 Ta00paTOPHBIM
o0opynoBaHueM, a TakKe TMpaBWia OOpalieHus] C BeMeCTBAaMU B
COOTBETCTBHUM C WHCTPYKIHSAMH TI0 BBITIOJHEHUIO JIAOOPAaTOPHBIX
XUMHUYECKUX OTBITOB TI0 TIOYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB
(aMmMmaka M yrieKucIioro rasa);

IIPOBOAUTH PEAKIINH, TTOATBEPKAAIONINE KAUeCTBEHHBI COCTaB Pa3IUYHbIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IyTEM XJIOPHI-, OpOMUA-, WOAWI-,
kapOoHat-, (ocdar-, cunukar-, cynabdar-, THIPOKCUA-UOHBI, KATHOHBI
aMMOHUSI W HWOHBI W3YYEHHBIX METAJJIOB, MPHUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMUYECCKUX BEIICCTB;

IIPUMEHSATH OCHOBHBIC OIIEPAIIMH MBICIIMTCIIBHOM JICITSIIbHOCTH — aHAIN3 U
CHHTE3, CpaBHEHHE, 0000IIEHNE, CUCTeMAaTH3aIlUIO0, BHISBICHUE MPUIMHHO-
CJIEICTBCHHBIX CBSI3C€U — JJIT M3YyYCHHs] CBOWCTB BEIMIECTB M XUMHUYECKUX
peaknmii, E€CTECTBEHHO-HAYYHBIE METOABl TIO3HAHUS — HaOII0ICHHE,
M3MEpeHUe, MOJACIUPOBaHNE, SKCIICPUMEHT (peabHbIN U MBICIICHHBIH ).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KNIACC
KosnnyecTBo yacos
Ne HanmeHoBaHMe pa3iesioB U DJIeKTPOHHBIE (HU(POBHIE)
KounTtpoabHbie IpakTH4eckune
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/bHbIE PeCypChbl
padoThI padoThI
Pasnea 1. I[leppoHayanbHble XHMHYECKHE IIOHATHS
Xumus — BakHast 00J1acTh

11 €CTECTBO3HAHUS U 5 ) bubnuorexa [JOK

' MPAKTUYECKOU NESATEIbHOCTH https://m.edsoo.ru/7f41837¢c

4eJloBeKa

12 BeirtecTBa 1 XUMUUECKHE 15 1 bubmnoreka [IOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pasnen 2. BaxkHeiilue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
)1 Boznyx. Kucnopoa. Ilonstue 6 bubnnorexa [JOK

' 00 okcumax https://m.edsoo.ru/7f41837¢c
27 Bogopox. Ilonsitue o g 1 bubnnorexa [JOK

' KHUCJIOTAaX U COJISIX https://m.edsoo.ru/7f41837¢c
’3 Bona. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [IOK

' OCHOBAHMUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCChI 1 1 1 bu6mmoreka [{OK

' HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837¢c

Hroro no pazneny 30

Paspnen 3. Ilepunoanueckuii 3axkoH u llepuoguyeckas cucrema xumnueckux 3jeMeHToB JI. U. MenneneeBa. CTpoeHne aToMoOB.
Xumuueckas cBsi3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIHU




[Tepuonnueckuii 3aKOH U

31 [Tepuoanueckas cucrtema 7 Bu6nmuoreka [JOK
XUMHYECKUX d1eMeHToB /1. H. https://m.edsoo.ru/7f41837¢
Menpeneesa. CtpoeHue aroma

12| e ; BuSuorera LIOK

https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEILHBIE PEAKIIUU
Hroro no pazneny 15 bubmorexa LIOK
https://m.edsoo.ru/7f41837¢
PeszepBHoe Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB 1 TeM uugpoBbie
Ne ni/m P KonTtpoabnsie | IIpakTnueckue (uubp ‘
NpOrpamMMmblI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BemecTBo 1 XUMHYeCKHE PeaKIIUA
11 [ToBTOpenue u yriyobiaeHne 3HaHUH 5 1 bubmmorexa [IOK
' OCHOBHBIX Pa3/IeJIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [JOK
' peaKIuit https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs! AUCCOLIMALIMSL. 2 1 1 bubmmoreka [JOK
' XUMHYECKUE PEAKLIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTanibl M UX cOeIMHEHHUS
21 OOm1ast XxapaKTepUCTHKA XUMHYECKUX 4 | bubmmoreka [IOK
' snemeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
2.2 anemenToB VIA-rpynmnsl. Cepa u eé 6 bubmorexa [TOK
' PYHHbL- 2-€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas xapakTepuCcTHKa XUMUIECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop u ux 7 1 bubmorexa [TOK
' PyHIBL. ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mmas XxapakTepuCcTHKa XUMUIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmorexa [TOK
' . by ' poa https://m.edsoo.ru/7f41a636
KPEMHUHU U UX COCTMHEHHUS
Hroro no pazneny 25




Pa3zgen 3. MeTasibl M UX COeIMHEHU A

N bu6nmoreka [IOK
3.1 Obmpe cBofiCTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
32 Baxxueiime MeTauibl U UX COSTUHCHUSI 16 hitps-//m.cdsoo.ru/ 7412636
Hroro no pazneny 20
Pa3znen 4. Xumus u okpyxawuias cpeia
4.1 B a a an XK eJIOBEKA 3 bubmorexa LHOK
' CHICCTRA 1 MATCPHAIIBL B AKHSHI | https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
p 3 bubmnoreka [IOK
C3CPBHOC Bpemi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KJIACC
KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Kontpoasnbie | IlpakTuyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

| [Ipeamer xumuu. Posb xumuu B 1 Bu6nmuoreka [JOK
JKM3HM YeIoBeKa. Tena u BemecTra https://m.edsoo.ru/ff0d210c

) [TonsiTue 0 MeTogax Mo3HaHUS B | bubmuoreka [JOK
XAMUU https://m.edsoo.ru/ff0d227¢
[Tpaktuyeckas padora Ne 1 «IIpaBuia

3 paboThl B 1a00paTOPHH U TPUEMBI | bubmmoreka [IOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHHEM)

4 Yucrtele BemecTBa u cMecu. CnocoObl | Bubnuoreka [JOK
pas3zaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas pabora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [TOK

8 . PHNEP https://m.edsoo.ru/ff0d28c8
OUYMCTKHU IIOBAPEHHOM COJIN)»
Bbubnuoreka [JOK
6 Ato 0JIEK 1
TOMBL I MOTERYTH https://m.edsoo.ru/ff0d2a6c

7 XUMHUYECKHE dJIEMEHTBI. 3HAKH 1 bubmuoreka [JOK
(CUMBOJIBI) XUMHUYECKHX IJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTbie 1 clOKHBIE BEUIECTBA 1 bubmorexa HOK

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

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LIOK

https://m.edsoo.ru/ff0d2d50




3aKOH IMOCTOSHCTBA COCTaBa BCIICCTB.

Bu6nuoreka [JOK

10 Xumu4aeckas Gpopmyiia. BaaeHTHOCTb
popmy https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX DJICMCHTOB
1 OTtHocuTENbHAs aTOMHAs Macca. bubmmoreka [JOK
OTHOCHUTENbHAs MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 1011 XHMHYECKOr0 Bubnuoreka [JOK
3JIEMEHTA B COCAUHCHUM https://m.edsoo0.ru/ff0d350c
13 KomuuectBo Bemecrra. Moib. Bbubnuoreka [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 du3nYeCKUe U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMHUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycao0BHsI IPOTEKAHUS bu6mmoreka [IOK
XUMUYECKUX PEAKLUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUsI MaCcChl BEIIECTB. bubmmoreka [JOK
XUMHUYECKUE YPAaBHEHUS https://m.edso0.ru/ff0d3b88
BrrunciieHuss KOJIM4ecTBa, MacChl
17 BCIIECTBA 0 YPABHCHUSIM bubmorexa HOK
m yp . https://m.edsoo.ru/ff0d5708
XUMHUYECKHUX PEaKIIHid
Krnaccudukanus XuMrHIecKux
18 eakIui (COeTMHEHMS, PA3I0KCHUS bubmorexa HOK
pearh A s ’ https://m.edsoo.ru/ff0d3f34
3aMEIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
19 sHIMKIoneaucT. O000IICHIE 1 bubmorexa HOK
H ACT: Hf https://m.edsoo.ru/ff0d40c4
CHUCTeMaTu3alus 3HaHUH
20 KonrtponsHas padora Nel mo reme bubmmoreka [IOK

«BemecTBa U XUMUYECKUE PEAKIIUID)

https://m.edsoo.ru/ff0d4290




Bo3ngyx — cmech razos. Cocras

Bu6nuoreka [JOK

21 o3ayxa. Kucnopon — aneme
BO3AyXa. RHCTIOPOR HEMEHT | https://m.edsoo.ru/ff0d448e
npocroe BeuecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCIIopo/a (peakiuu OKUCICHHUS bubmmorexa LIOK
posa (peatdt ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI moryueHus KUCI0poa B
23 nabopaTopuu ¥ MPOMBIIIIICHHOCTH bubmmorexa LIOK
patop p ' https://m.edsoo.ru/ff0d497a
IIpumeHeHue kucnopoaa
TemnoBoit 3¢ ekt XuMuIeckoit
24 peakuuu, MOHATHE O bubmmoreka [IOK
TEPMOXUMHUYECKOM YPABHEHNUH, DK30- https://m.edsoo.ru/ff0d4790
Y SHAOTEPMUYECKHUX PEAKIIMIX
TomnuBo (He(dTh, yroiab U METaH).
25 3ar 513He1§1/1e(11;o3 yxa CIocoObl iro bubmorexa LIOK
p AYRE, https://m.edsoo.ru/ff0d4c4a
MPEeAOTBPALLECHUS
[IpakTuyeckast padora Ne 3 o Teme
26 «ITonyuyenue u cobupanue bubmmorexa LIOK
g P N https://m.edsoo.ru/ff0d4ae2
KHUCJIOPO/JIa, U3YYEHHUE €r0 CBOHUCTBY»
7 Bonopon — anemeHT u mpocroe bu6mmoreka [IOK
BemecTBo. Haxoxaenue B npupoae https://m.edsoo.ru/ff0d4dd0
73 du3ndeckue U XUMUYCCKHIE CBOMCTBA Bubnuoreka [JOK
Bonopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bubnuoreka [JOK
29 ITo € 0 KUCJIOTax U CO
T HETOTax 1 COMAR https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oTy4eHus BOAOPOIa B bubmmoreka [JOK

nabopaTopuu

https://m.edsoo.ru/ff0d4dd0




[Tpaktuyeckas padora Ne 4 o Teme

Bu6nuoreka [JOK

31 «[Tonmyyenne u coOnpanue BOAOPOIa,
’ N P HOPOA https://m.edsoo.ru/ff0d4{42
M3Y4YEHHUE €ro CBOMCTBY
1 MossipHbIii 00bEM Ta30B. 3aKOH bu6mmoreka [IOK
ABorajapo https://m.edsoo.ru/ff0d542e
Brruncnenus 00bEMa, KOJIMUeCTBA
33 €IIeCcTBa I'a3a Mo €ro U3BECTHOM bubmorexa [JOK
B TBa rasza I
. .. Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIH 00BEMY
Brruncnenust 005EMOB ra3oB 1o
34 ABHEHUIO PEAKLIMU HA OCHOBE bubmorexa [JOK
BHEHU
P “p B . https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX OTHOIICHUH Ta30B
35 du3nYeCKre U XMMUYECKHEe CBOMCTBA bubmuoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwuii. [Tonstue 06 bubmmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBopuTeb.
37 HacsimmenHnsie 1 HeHACHITIIEHHBIS bubmuoreka [JOK
pactBopbl. MaccoBas 10JIsl BELeCTBa https://m.edsoo.ru/ff0d5b40
B pacTBope
[IpakTuyeckas pabora Ne 5 o Teme
18 «IIpuroroBieHue pacTBOpoB C bu6mmoreka [IOK
ONpeAcIEHHON MacCCOBOU J10IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BELIECTBA»
39 KonrtponsHast pabora Ne2 o reme bu6mmorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KacCUpUKALUS, Bubnuoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonydyeHnue 1 XuMHUUECKHE CBOMCTBA

41 KHUCJIOTHBIX, OCHOBHBIX U bubmorexa HOK
’ https://m.edsoo.ru/ff0d664e
aM(OTEPHBIX OKCUIOB
4 OcHoBaHHS: COCTaB, KJIacCU(UKAIIHS, Bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
13 [losnydyeHne u XUMHYECKUE CBOWCTBA bu6mmorexa [IOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [losnydyeHne u XUMHYECKUE CBOWCTBA bubmmorexa [IOK
KHCJOT https://m.edsoo.ru/ff0dfee2
Conu (cpegHue): HOMCHKIATypa,
46 CHOCOéBII) o q)eHH;I XI/IMI/I‘-IZSKI/IC bubmorexa HOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTuyeckas pabora Ne 6. Pemenue
47 SKCIEPUMEHTAIIbHBIX 33/1a4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIAaCChl HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COEMHEHUIN
I'enernueckas cBsA3b MEKIY
48 KJIACCaMH HEOPTaHUYECKUX bubmorexa HOK
N P https://m.edsoo.ru/00ad9a50
COETMHEHUI
49 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HAaHUU https://m.edsoo.ru/00ad9cb2
KonrtponsHas pabora Ne3 o reme
| Bubnuoreka [JOK
50 OcHOBHBIE KJIaCChl HEOPTaHUYECKUX

coenuHeHun"

https://m.edsoo.ru/00ad9¢ela




[TepBbIe MOMBITKY KIaCCHUPUKAITUU

51 XAMHUYECKUX dJIeMEHTOB. [IoHsTHE O bubmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
rpynmnax CXOIHBIX SJIEMEHTOB
[Tepuonnueckuii 3aKOH U
57 [Tepuoanueckas cuctema Bubnuoreka [JOK
XUMUYECKUX dyiemeHToB 1. 1. https://m.edsoo.ru/00ada52¢
Menneneena
53 Ilepuonapl, rpynmsl, TOATPYHITBI bubmorexa [IOK
PHOZEL, TPYIIBL HOATPY https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0UYEeK
. bubmuoreka [JOK
55 aTOMOB 3JIeMeHTOB Ilepuonnueckon
https://m.edsoo.ru/00adabbc
cuctemsl /. 1. MeHnaeneeBa
XapakTepucTUKa XUMHIECKOTO
56 3JIEMEHTA TI0 €TO TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckon cucreme /1. H. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [leproguyeckoro 3akoHa
57 JUIS pa3BUTHUS HAYKH U ITPaKTUKU. J]. bu6mmorexa [IOK
N. MenaeneeB — y4€Hblid, e1aror 1 https://m.edsoo.ru/00ada96e
Tpa)<TaHuH
PesepBHeIil ypok. O6o0eHHE 1
P P . bubmuoreka [JOK
58 CUCTEMaTH3aIlus 3HAaHUH /
N https://m.edsoo.ru/00adb33c
Bcepoccuiickast mpoBepouHast pabota
59 KonrtponsHas pabora Ne4 o reme bubmmoreka [IOK

«Ctpoenue aroMa. XuMUYECKast

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




cBsi3b» / Beepoccuiickas
poBepoyHas paboTa

60 DNEeKTPOOTPULIATEILHOCTh ATOMOB | bubmmoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMmuieckas CBA3b 1 bubmorexa [TOK
https://m.edsoo.ru/00adac34
& KoBaneHnTHas nosspHas XuMH4YecKas | bu6mmoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
63 KoBaneHntHas HenossipHast | bubmmorexa [IOK
XUMHUYECKAS CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCICHUS 1 bubmmorexa [TOK
https://m.edsoo.ru/00adae28
65 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIE | bubmmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
Bbubnuoreka [JOK
66 OKucCIuTeN U BOCCTAHOBUTEIIH 1 hitps://m.cds0o.rw/00adb076
PesepBHeIil ypok. O6o0eHHE 1
67 cUCTEeMaTu3allus 3HaHUM 110 TeMe | bubmmoreka [JOK
«Ctpoenue atoMa. XuMUYECKast https://m.edsoo.ru/00ad9cb2
CBSI3bY
68 PezepBHblit ypok. O000mIeHNE 1 | bubmmoreka [IOK
CHUCTEMAaTH3alNs 3HAHU I https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KIIACC

KoanuectBo yacos JIeKTPOHHbIE
Ne Hara nugposbie
Tema ypoka Kontpoasnbie | IlpakTuueckue
n/n Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchl

Ilepnoarueckuii 3aK0H.

| [Tepuoanueckas cucrtema | Bubnuoreka [JOK
XUMHYECKUX 31eMeHToB /1. H. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 . P 1 bubmuoreka [JOK
CBOMCTB XMMUYECKUX HJIEMEHTOB

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

MEPBBIX TPEX MEPUOOB

3 Krnaccudukanus 1 HOMEHKIIATypa | bubmmoreka [JOK
HEOPTraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XuMU4eCKOM CBSI3U U THIIBI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonrtponsHas padora Nel mo reme

5 «IloBTOpEHUE U yriayOieHue | 1
3HaHUI OCHOBHBIX Pa3/iesioOB Kypca
8 Kkiacca»

6 Knaccudukanus XuMrHIecKux | Bu6nuoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUYECKOM

7 n P 1 bubmuoreka [JOK

eakuuu. [ToHATHE O TOMOTEHHBIX U

peaxil https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIUsIX

2 IlonsaTHe 0 XUMHYCCKOM | Bu6nuoreka [JOK

paBHOBecuU. DAKTOPBI, BIUAIOLINE

https://m.edsoo.ru/00adc28¢c




Ha CKOPOCTb XUMHYECKOM pCaknuun
1 IMMOJIOKCHUEC XUMHNYCCKOT'O

JYCCOIHAIINS. XUMUYECKHE
pEaKUUH B paCTBOPaX»

paBHOBECHs
OKHCIUTEIBHO- Bubnuoreka [JOK
9
BOCCTaHOBUTEIBHBIE PEAKIUU https://m.edsoo.ru/00adcade
Teopust 31EKTPOJIUTUUECKON
10 P N P C cnabnie bubmuoreka [JOK
. J1a0b1
AHCCOTHALIH. LAUIHHRIC | https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
1 " N bubmuoreka [JOK
OHHBIC YPABHCHITT peaiiiii https://m.edsoo.ru/00add448
XWMUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBaHMI B CBETE MPEACTABICHUI bubmmoreka [JOK
00 PIIEKTPOTUTHIECKON https://m.edsoo.ru/00add5d8
JIMCCOLMAITIN
XUMUYECKHE CBOMCTBA COJICH B
13 . 4 o6 bubmuoreka [JOK
17071
cBeTe fpeact BHeHU https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON AUCCOLMALIIHI
14 n N bubmuoreka [JOK
OIATHE O THAPOIMSE CoTen https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [JOK
3HaHUM https://m.edsoo.ru/00addd12
[TpakTrueckas pabora Ne 1.
16 «IE) e Pe enTa bubmuoreka [JOK
MepUMEHTAJIbHBIX
cHicHne 9 P https://m.edsoo.ru/00addbfa
3a71a9»
KonrtponsHast pabora Ne2 o reme
17 «OIEeKTpOIUTHYECKAs bubmmoreka [IOK

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




OOm1ast XxapaKTepUCTHKA TaJIOT€HOB.

18 XUMHUYECKHE CBOMCTBA HA PUMEPE bubmorexa [JOK
pHMep https://m.edsoo.ru/00addfe2
xJjiopa
Xnoposogopoa. CojssHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/I: CBOMCTBA, MTOJTYy4YECHUE bubmmorexa [TOK
’ Y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
[IpakTuyeckas padora Ne 2 o Teme
20 «ITonyueHnne COJISTHON KUCIIOTHI bubmmorexa [TOK
’ . N ’ https://m.edsoo.ru/00ade348
n3yuyeHue e€ CBONUCTB»
Brruucnenust no ypaBHeHUSIM

71 ccx caKIiL. eCI O bubmuoreka [JOK

XUMUYECKUX Ui, €CIIN OJIUH
peartl A https://m.edsoo.ru/00ade488
U3 PEareHTOB JIaH B U30BITKE

” OO01mmast xapakTeprCcTHKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynmel https://m.edsoo.ru/00ade64a
AnnotpornHbie MOAU(DUKAIINH CEPBI.

” Haxoxnaenue cepsl u €€ bubmmoreka [IOK
COEIMHEHHI B IIPUPOJIE. https://m.edsoo.ru/00ade64a
XUMHYECKUE CBOMCTBA CEPBI
CepoBoa0pOI, CTPOCHHE,

24 (I)Hznqecmze u XI/III?/II/I‘-IGCKI/IG bubmmorexa LIOK

N https://m.edsoo.ru/00ade802
CBOMCTBA
Oxcuppl cepsl. CepHas KHCIIOTA,
25 ¢busnvecKkue 1 XUMHYECKHUE bubmmorexa LIOK
N https://m.edsoo.ru/00adea28
CBOMCTBA, IPUMEHEHNUE
XUMHUYECKUE PEAKLIUH, JICKAILKE B
%6 OCHOBE IIPOMBIIIUICHHOTO CIoco0a bubmmoreka [JOK

MOJyYEHUSI CEPHOW KUCIIOTHI.
XUMHUYECKOE 3arpsI3HEHUE

https://m.edsoo.ru/00adec8a




OKpYKaroIle cpeabl
COEMHEHHSIMHU CEPbI

Briuncienne MmaccoBor 10U

Bubnuoreka [JOK

27
BBIXOJIa IPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO01mmast XapakTepuCcTHKA SJIEMEHTOB
VA-rpynnsl. A3o0T,

28 acIpoCTPaHCHUE B IPHUPOIL Bubmorexa IIOK
Pachipoctp PHpOAIe, https://m.edsoo.ru/00adeea6
¢busnvecKkue 1 XUMHYECKHUE
CBOMCTBA
AMMHUaK, ero pu3nvecKue u

29 €CKHe CBOMCTBA, MOJyYCHHUE bubmorexa LIOK
XHUMHYECKHE CBOMCTBA, ITOJIYUYEHH

Y https://m.edsoo.ru/00adf004
Y IpUMEHEHNUE
IIpaxtrueckas padora Ne 3 o teme
30 «l?lo €HHUe a . aKa, U3ydeHue bubmorexa LOK
JIydeHHEe aMMHaKa, H3y4eHU
Y o Y https://m.edsoo.ru/00adf180
€ro CBOMCTBY»

31 A3oTHas kuciora, e€ pusndeckne u Bbubnuoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHUSI B KQU€CTBE MUHEPAJIbHBIX

32 no0peHnid. XMMHUYECKOe bubmorera [IOK
Y0P ' o https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOLEH Cpebl
COEIUHEHUSIMH a30Ta
®dochop. Oxenp dhocdopa (V) u

33 (pocg)o pHaH KI/ICJI((l))Ta q&)yll)sn(qeilcne " bubmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOUCTBA, MOTYUYEHUE
34 Hcnonb3oBanue gochaTo B bubmmoreka [IOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20




ynoopenuii. 3arpsi3HeHHE
MPUPOIHON cpenbl hocaTamu

VYruepon, pacupocTpaHeHuUE B

35 npupoae, Gu3ndecKue u bubmmorexa [TOK
. https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOMCTBA
Oxcunsl yraepoaa, ux pusndeckue
1 XMMHYECKHE CBOMCTBA.
36 DKosornyeckue npoodIemsl, bubmmorexa LIOK
https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHJIOM yTJIepo/ia
av)
37 VYronbHas KUCIOTa U €€ CONu bubmorexa [TOK
https://m.edso0o.ru/00ae006¢c
[Ipaktuyeckas padora Ne 4 o Teme
18 "[losny4yeHue yriaekucioro rasa. bubmmorexa [IOK
KauecTBenHas peakuus Ha https://m.edsoo.ru/00ae027e
KkapOoHaT-1oH"
[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O bubmorexa LIOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIIIepoaa
40 Kpemnnii u ero coenunenus buGnnorexa LIOK
https://m.edsoo.ru/00ac080a
[TpakTuyeckas padora Ne 5.
A1 Pemenue skcriepuMeHTAIBHBIX bu6mmoreka [IOK
3a7a4 no teme «BaxkHenmue https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COECTUHEHUSD)
KOHTpOJIVLHa;I pabota Ne3 o reme BuGmiorexa LIOK
42 «BaxkHenmme HeMeTalIbl U UX

COCOUHCHU A

https://m.edsoo.ru/00ae0el 8




OOm1ast xapakTepUCTHKA
XMUMUYECKHUX 3JIEMEHTOB —
MeTajuloB. MeTamnyeckast CBS3b U

Bubnuoreka [JOK

43
METAJUINYECKask KpUCTAIUINYECKAS https://m.edsoo.ru/00ae103e
peméTka. PU3HUECKUE CBOMCTBA
METAJIJIOB
XUMHYECKHE CBOMCTBA METAJLJIOB.
44 SIEKTDO ekl bubmuoreka [JOK
JIEKTPOXUMUYECKUN DS
P . PHA https://m.edsoo.ru/00ael 156
HaIpsHKEHUH METaJIOB
O0u1re cnocoObl MOTyYSHHS
MmetauioB. CiraBel. Beraucienus
45 10 YPABHEHUSIM XUMHUYECKUX Bubmaorexa LOK
P o https://m.edsoo.ru/00ael 156
peakiuii, eciivi OJIMH U3 PEarcHTOB
COJIEPKUT MPUMECH
46 IlonsaTue o KOppo3UU METAIIOB Bubmorexa IIOK
pp https://m.edsoo.ru/00ael1278
Bbubnuoreka [JOK
47 €JIOYHBIE METAJLIbI
1 https://m.edsoo.ru/00ae14b2
43 Okcuabl ¥ TUIPOKCUIBI HATPUS U bubmmoreka [JOK
Kalnusa https://m.edsoo.ru/00ae14b2
49 [lenouHo3emMeTbHbIC METAILIIBI — bubmuoreka [JOK
KaJILIIUA ¥ MarHui https://m.edsoo.ru/00ael5¢8
50 Baxwueiimme coennae KaJl bubmorexa HOK
HEHIIHN WNHEHUS BIIHS
A 1t https://m.edsoo.ru/00ael5¢8
51 O00011IeHIE U CUCTEMATHU3ALMS
3HAHUH
5 JKEcTKOoCTh BOMBI U CIIOCOOBI €€ Bubnuoreka [JOK

YCTpaHECHUS

https://m.edsoo.ru/00ae1886




[IpakTuyeckas padora Ne 6 o Teme

Bu6nuoreka [JOK

53 "XGCTKOCTBHBOHH A MeTORRL Ee https://m.edsoo.ru/00aeclaed
YCTpaHEHUS
54 PN — bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdorepHbIe CBOICTBA OKCHIA U bubmmoreka [IOK
TUJIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bubmuoreka [JOK
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, TUIPOKCUIBI U COJIU bubmmoreka [JOK
xenesa (I11) u xenesa (11I) https://m.edsoo.ru/00ae35¢6
2 O06001IeHre U cuCTeMaTU3alus
> 3HAHUU
[TpakTuyeckas padora Ne 7.
Pemenue skcriepuMeHTaIBHBIX bu6mmoreka [IOK
59 .
3a7a4 no teme «BaxkHenmue https://m.edsoo.ru/00ae3de8
METAJUTBI U UX COCTUHEHUS)
Brrurcnenus o ypaBHEHUSIM
XUMUYECKUX PEAKLUN, €CIU OJJUH
60 W3 PEareHTOB JIaH B U30BITKE WU Bbubnuoreka [JOK
COAEPKUT NpUMeECH. Brruncienus https://m.edsoo.ru/00ael1750
MacCOBOM J0JIM BBIXOJa IPOIYKTa
peakuuu
61 O06001IeHre U cUCTeMaTU3alus
3HAaHUU
KonrtponsHast pabora Ne4 o reme
62 «BaxHenume MeTaJlIbl U UX

COCOUHCHU A




63 BemectBa u maTepuansl B | Bbubnuoreka [JOK
MOBCEAHEBHOW )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XHUMHYECKOE 3arpsi3HEHUE | bu6mmoreka [IOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumun B perieHnn | bu6mmoreka [IOK
IKOJIOTHYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O000mIeHNE U | bubmmorexa [IOK
CHUCTEMAaTHU3alNs 3HAHU I https://m.edsoo.ru/00ae0d0a
67 PezepBHblit ypok. O000mIeHNE U | bubmmorexa [IOK
CHUCTEMAaTHU3alNs 3HAHU I https://m.edsoo.ru/00adb33c
68 PezepBHblit ypok. O0o0mIeHNE 1 | bubmmoreka [IOK

cUcCTeMaTu3anusg 3HaHUU

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

OBIIEE KOJIMYECTBO YACOB I10
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KIIACC

Kon
NMpoBepsieMoOro
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJabTATHI 0CBOEHHS] OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1

[To Teme: «IlepBoHayanbHbIE XUMHUECKHUE TIOHSITUSD)

1.1

pPacKpbIBaTb CMBICI OCHOBHBIX XUMHUYECKHX TOHSATHI: arom,
MOJIEKYJIa, XUMHUYECKUH 3JIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE
BEILIECTBO, CMeCh (OIHOPOJAHAs W HEOJHOPOJIHAsA), BaJECHTHOCTD,
OTHOCUTENbHAs aTOMHAasi W MOJIEKYJIsIpHasE Macca, KOJIMYECTBO
BEILIECTBA, MOJIb, MOJSIpPHAs mMacca, MaccoBasl JI0Jsl XMMHUYECKOTO
JJIEMEHTA B COCIIMHEHUH, MOJISIPHBIN 00bEM, XUMHUYECKAsT PEaKIus,
KIacCUpUKalMs peakuuid: peakluud COCAUHEHHUS, PEaKIUu
pa3NoXKEHUs, PEaKIWH 3aMEIICHHs, peakuud OOMeHa, 9K30- U
SHIOTEPMHUUYECKUE PEAKIMH, TETUIOBOW 3((EKT peakiuu, pacTBop,

MaccoBast J10JIsl BellecTBa (MPOLEHTHAsI KOHILIEHTPALKs) B paCTBOpPE

1.2

HIUTIOCTPUPOBATE B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MMOHATHH U

MNPUMCHATH 3THU MOHATHUA IIPU OITMCAaHUH BCUICCTB U UX HpeBpameHHﬁ

1.3

UCTOJIb30BAaTh XMMHUYECKYIO CUMBOJIUKY JUIS COCTaBICHHUS (POPMYII

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PacKpbIBaTb CMBICII 3daKOHOB COXpPAaHCHUSA MACChl  BCUICCTB,
MMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJIIDHOI'O YUYCHHUA, 3dKOHa

ABoraapo

1.5

OMpCaACIATL  BAJICHTHOCTHL ATOMOB  3JICMCHTOB B 6I/IHapHI:IX

COCOAUHCHUAX

1.6

KJIacCU(UIUPOBATh XUMHUYECKHE PEAKIHUU (IO YUCIYy U COCTaBy

YUYaCTBYIOUIMX B PEaKIH BEUIECTB, 10 TEIJIOBOMY PQEKTy)

1.7

BBIUUCIIATE OTHOCHUTCIBHYIO MOJICKYJIIDHYHO U MOJISIDHYIO MACChI

BCIICCTB




1.8

BBIYHCIISITh MACCOBYIO JIOJIFO XMMHYECKOTO 3JIEMEHTa 1Mo (opmyie

COCIUHEHUS,

1.9

BBIUTUCIIATH MAaCCOBYIO JOJIHO BEIIECCTBA B PaCTBOPC

1.10

MPUMEHSITh €CTECTBEHHOHAYYHBIC METO/IbI TO3HAHMS — HAOJIO/ICHNE,
U3MEPEHHE, MOJCIMPOBAHHME, OSKCHEPUMEHT  (peajbHbIl U

MBICJICHHBIN )

ITo Teme: «BaxHenmue npeacTaBUTENId HEOPraHUYECKUX BEILIECTB)

2.1

PaCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX THOHSTHH: OKCHI,

KHUCJI0Ta, OCHOBAaHHUC, COJIb

2.2

OMPCACIIATh MPUHAAJICIKHOCTh BCUICCTB K OHpe,Z[eJIéHHOMy KJIacCy

coeMHEeHui 1o popmynam

23

KJ1acCU(UIIUPOBATh HEOPTAHUYECKUE BEILIECTBA

24

XapaKkTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE CBOHCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKIasi OMUCAHUE TPUMEPAMU
MOJICKYJISIPHBIX ~ YPaBHEHUH  COOTBETCTBYIOUIUX  XMUMHYECKUX

peakuui

2.5

IMPOTrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBHCHMOCTH OT HX
KauCCTBCHHOI'O COCTaBa, BO3MOKHOCTU MHPOTCKAHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

ClIeZIOBaTh MpaBUJaM TIOJb30BAHUS XUMHYECKOW TMOCYIOH U
nabopaTOpHBIM 00OpPYOBAHUEM, a TaK)Ke MpaBHJIaM OOpaIeHHs C
BEIIECTBAMH B COOTBETCTBMM C HMHCTPYKUHUSMH I10 BBIIIOJHEHUIO
1a00paTOPHBIX XMMUYECKHX OIBITOB MO TMOJIYYECHUIO U COOMPAHHIO
ra3o00pa3HbIX BeUIecTB (BOJOPOJA M KHCIOPOa), IPUTOTOBICHUIO
pacTBOpOB € ONPEACIEHHOM MacCOBOM JOJIEM PacTBOPEHHOIO
BEIIIECTBA, TJIAHUPOBATh U MPOBOJIUTH XUMHUUECKUE IKCTIEPUMEHTHI
[0 PACIO3HABAaHUIO PACTBOPOB INEIOYEH W KHUCIOT C IMOMOILBIO

MH/IUKATOPOB (JIaKMYC, (heHONIPTaNCHH, METUIIOPAHXK U APYTHUE)

2.7

IIPOBOJUTH PACYETHI [0 YPABHEHUIO XMMUYECKON pEeaKLuu

IIo teme: «llepmomuueckuii 3akoH u llepuogmyeckas cucrema
xumuyeckux sneMeHtoB J[. WM. MenneneeBa. CTpoeHHe aTOMOB.

Xumudeckas cBsA3b. OKHCIUTENBHO-BOCCTAHOBUTEILHBIC peakunumn»

3.1

PaCKpbIBATh CMBICII OCHOBHBIX XUMHWYCCKUX MMOHSTHH: AApO aroma,

AJIEKTPOHHBIM CJIOH aToMa, aTOMHas oOpOWTanb, paauyc aroma,




XUMHUYECKas CBS3b, MOJSIPHAS W HEMOJISIPHAS KOBAJICHTHAs CBS3b,
3JIEKTPOOTPULATENIBHOCTh, WOHHAs CBSA3b, HWOH, KAaTHOH, AaHHOH,

CTCIICHb OKHCJICHHUA

3.2

KHaCCI/I(I)I/II_II/IpOBaTB XUMHNYCCKHUEC 3JICMCHTBI

3.3

OIMCHIBATh M XapaKTepu30BaTh TabmuuHyto hopmy Ileproanueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3inyarTh IOHATHUS «IJIaBHAas
noarpynmna (Arpynma)» u «mobounas mnoarpynma (brpymma)y,

«MaJiple» U «OOJIBIIHEY Nnepruoabl

3.4

packpbiBaTh cmblci Ilepuogudeckoro 3akonHa .M. Menneneesa:
JNEMOHCTPUPOBATh ITOHUMAHUE IEPUOJUYECKONM  3aBUCUMOCTH
CBOMCTB XMMMYECKMX DJIEMEHTOB OT WX IIOJOXKEHHUSI B

IIepuonnueckoii cucreme

3.5

COOTHOCUTh O0O3HAuUEHUs, KOTOphIE MMEIOTCS B  TabmuIle
«Ilepuognueckas  cucremMa  Xxumuyeckux  dnemeHTtoB .U
MeHeneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB
XUMHYECKHX DJEMEHTOB (COCTaB M 3apsn sijpa, OOIIee YHUCIO

3JIEKTPOHOB U PaCHpeiesICHUE UX MO JIEKTPOHHBIM CIIOSIM)

3.6

OIPCACIIATH CTCIICHDb OKHUCJICHUA 3JIEMCHTOB B 6I/IHapHI:IX

COCOAUHCHUAX

3.7

OMpeNesATh BUJ XUMHUYECKOM CBsA3M (KOBaJIEHTHAas M HWOHHAs) B

HCOPraHNYCCKUX COCAUHCHUAX

9 KIIACC

Kon
NMpoBepsieMoro
pe3yJjbTarTa

IIpoBepsiemble npeIMeTHBIE Pe3yJbTATHI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI NMPOrpPaMMbI OCHOBHOI0 00111er0 00pa3oBaHust

1

IIo Teme: «BGH_ICCTBO U XUMHUYCCKas pCaKLusa»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHUX IOHATHI: pacTBop,
AJIEKTPOJIUTHI, HEIIEKTPOJIUTHI, DICKTPOIUTHUECKAS JUCCOLUAIIHS,
peakIy MOHHOTO0 0oOMeHa, KaTaau3aTrop, XMMHUYECKOe paBHOBECHE,
o0OpaTumble u HeoOpaTHUMBbIE peakuuu,
OKHCIIUTEIHbHOBOCCTAHOBUTEIILHBIC peaxIuu, OKHCITUTEIIb,
BOCCTAHOBUTENIb, OKHCJICHHE M BOCCTAHOBIICHHE, aJIJIOTPOIMHS,

aMm(pOTepHOCTh, XHMHYECKas CBs3b (KOBaJICHTHas, HOHHAs,




MeTaJIJII/I‘-ICCKaH), KpucCTalliIn4cCKasa peméTKa, CIIIaBbI, CKOPOCTH

XUMHYECKON pEAKIUU

1.2

HIUTIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMHUUYCCKHX MMOHATHH U

MNPUMCHATH 3THU MMOHATHUA IIPU OITMCAaHUH BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTABJIATh YPaBHEHHUs HJICKTPOJIUTUYECKON IHUCCOLUALNUUA KHUCIIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAILEHHBIC YPAaBHEHUS pEeaKIUil

HOHHOI'O OOMeEHa

1.4

PaCKpPBIBATH CYITHOCTH OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ

MIOCPEJICTBOM COCTABIJICHUS 3JICKTPOHHOTO OaJlaHCa STHX peakUuuit

1.5

IIPOBOJUTH PACYETHI 10 YPABHEHUIO XMMUYECKON pEeaKIuu

Ilo Temam: «Hemerariel m1 ux coeaquHeHUsS» U «MeTaUibl U UX

COCOUHCHU A

2.1

XapakTepu3oBaTh  (omHchIBaTH) oOmmMe W crnenuduyeckue
XUMHYECKHE CBOMCTBA MPOCTHIX U CIIOKHBIX BEIIECTB, OATBEPKIAS
OMHCAaHWE TPUMEPAMH MOJEKYJISPHBIX WM HWOHHBIX YpaBHEHUI

COOTBCTCTBYIOIINX XUMHUYCCKUX peaKum"I

2.2

COCTAaBJIATh ypaBHEHUS peakuuii, MIOATBEPKIAIOIIHX
CyLIECTBOBAHUE TIEHETUYECKOM CBA3M  MEXKAY  BELICCTBAMHU

PAa3JIMIHBIX KJIACCOB

23

IMPOTrHO3UPOBATH CBOMCTBA BCIHICCTB B 3aBUCUMOCTHU OT UX CTPOCHMU,
BO3MOXXHOCTH ITPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B pa3JIMYHbIX

YCIOBUAX
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ClIeZIOBaTh MpaBUJaM TIOJb30BAHUS XHUMHYECKOW TMOCYIAOH U
nabopaTOpHBIM 00OpPYIOBAHUEM, a TaK)Ke MpaBHJIaM OOpaICHHs C
BEIIECTBAMH B COOTBETCTBMM C HHCTPYKUHUSMH I10 BBIIIOJHEHHUIO
1a00paTOPHBIX XMMUYECKHX OIBITOB MO TMOJIYYECHUIO U COOMPAHHIO

ra3000pa3HbBIX BEIIECTB (aAMMHAKa U YTIEKUCIIOTO ra3a)

2.5

MPOBOJUTH PEAKIMHU, IOATBEPXKAAIONINE KadeCTBEHHBIH COCTaB
pa3NUYHBIX BEIECTB: PACIO3HABATh OIBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauna, kapOonat, Qocdar, cunmkar, Cyabdar,
THJIPOKCUANOHBI, KATHOHBI AMMOHHS, HOHBI U3yUEHHBIX METAJIOB,

IIPUCYTCTBYIOLIME B BOAHBIX PACTBOpPaX HEOPIaHUYECKUX BEIIECTB

ITo Teme: «XuMUS U OKPYIKaAOLLAs Cpeaay




pacKpbIBaTb CMBICI OCHOBHBIX XxuMuueckux mnoustuid: [IJJK

31 BEIIECTBA; KOPPO3HS METAIUIOB
MPUMEHSTh OCHOBHBIE ONEPAIlUH MBICIUTEIBHON NEATETHbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHUE, O000O0IIeHNe, CUCTEeMATHU3AIHIO,
35 BBISIBJICHHE MPUYMHHO-CICACTBEHHBIX CBS3€M — JUIsI HM3Y4YCHHS

CBOICTB BCIICCTB MU XMMHUYCCKUX peaKqu/I; CCTCCTBCHHOHAYYHBbIC
MCTOAblI IIO3HAHHUA — Ha6JIIO,Z[eHI/IC, HU3MCPCHUC, MOACIUPOBAHUC,

AKCIEPUMEHT (peaibHbIA U MBICIICHHBIN )




IHNPOBEPAEMBIE 3JIEMEHTDBI COAEP KXAHUA

8 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

1

HepBOHaanLHBIe XUMHNYCCKUC ITOHATHUA

1.1

[Ipenmer xumun. Ponp XMMHUM B KU3HU 4Y€JIOBEKa. XUMHUA B CUCTEME HayK.
Tena u BemectBa. @U3NUYECKHE CBOWCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonstue o METOAaX IIO3HAHUA B XUMHU. Yucteie BC€IICCTBA 1 CMCCH. CnocoObl

paszaesneHust cMecen

1.3

ATOMBI U MOJICKYJIBI. Xumuueckue »dijaeMeHThl. CHMBOJBI XHMMHYECKHX

snemMeHTOB. [IpocThie U cloKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuueckas popmyia. BaleHTHOCT aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA  cocTaBa  BemiecTB. OTHocHTeNbHAasT aTOMHas — Macca.
OtHocuTenbHasE MoOJIEKyJsIpHass Macca. MaccoBasg 0yl  XMMHUYECKOTO

9JICMCHTA B COCIMHCHHUH

1.5

KonnuectBo Bemectsa. Moinb. MossipHast macca. B3auMocBsi3b KOJIM4ECTBA,
Macchl U YWCNa CTPYKTYPHBIX €IMHHMIl BemiecTBa. Pacuérel mo dopmynam

XUMHUYECKHUX COCIUHEHUN

1.6

OU3NYECKUE U XUMUAYECKUE ABJIEHUA. XUMUUYECKasl peakuus U €€ IpU3HaKH.
3akOH  COXpaHEHHMs]  MacChl  BEIIECTB.  XUMHUYECKHE  YypaBHECHHS.
Knaccupukanus XuUMHUYECKUX  peakuuid  (COSAMHEHHUS, PAa3JIOKCHHUS,

3aMeleHus, 0OMeHa)

1.7

XUMHUYECKUN JKCIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM IOCYHOH, C
npaBUIaMu paboTHI B 1TaOOpAaTOpUH U IpuéMamu 0OpalieHus ¢ 1ab0paTOPHBIM
o0opy/soBaHHEM, W3YYCHHE M OINUCaHuEe (U3MUECKUX CBONCTB 00pa3loB
HEOPraHMYeCKUX BEIIECTB, HaOmofeHHue (U3NYecKux (IJIaBJIeHHE BOCKA,
TasHUE JIb/1a, paCTHpPAHHUE caxapa B CTYyIKe, KUIIEHHE U KOHAEHCAIUs BO/IbI) U
XUMUYECKHX (TOpeHHe CBEYH, MPOKAJMBAaHME MEIAHOH MPOBOJIOKH,
B3aMIMOJICHICTBIE MeNla C KHUCJIOTOW) SIBICHWH, HAONIOJICHWE W OINHCaHUE
NPU3HAKOB TMPOTEKaHWs XUMHUECKUX peakiuil (pas3nokeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KHUCJIOTHI C XJOPUIOM Oapus, pas3lioKeHHUe

ruapokcuia Meau(Il) mpu HarpeBanuu, B3auMOACICTBHUE Kejle3a C paCTBOPOM




comu meau(1l), u3yduenne ciocoOoB pa3aeneHus: cMece (C TOMOIIbIO MarHuTa,
¢bunbTpOBaHMUE, BBIMAPUBAHUE, NUCTUILIALNSA, XpoMaTorpadus), mpoBeneHue
OUHCTKM TIOBAPEHHOW coiM, HAOMIOJEHUE ¥ OMUCAaHUE pe3yJIbTaTOB
MIPOBEICHUS OIBITA, WILTFOCTPUPYIOIIETO 3aKOH COXPAaHEHUSI MacChl, CO3/IaHUE

Mojeei MoJIeKy (IapOCTEPHKHEBDIX )

Baxneiiue npeactaBUTeIn HEOPraHUYECKUX BELIECTB

2.1

Bosnyx — cmech razos. CocraB Bo3ayxa. Kucinopon — aieMeHT U mpocToe
BelecTBo. HaxoxaeHne KUCIopoaa B mpupojae, PU3NIECKUE U XUMUYECKUE
cBoiicTBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kucnoponaa. CrocoOb
MOJy4eHHUsI KHCIOpoJa B JabOpaTopuu W MPOMBIILIEHHOCTH. KpyroBopor

Kuciopoaa B npupozae. O30H — ammoTponHas MoAU(UKALUS KUCIOpOIa

2.2

TernoBoil 3 ¢deKT XUMHUECKOW peaklnuu, TEPMOXUMHYECKHUE YpaBHEHUS,
9K30- M SHAOTEPMHUUYECKHE peakluu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE

BO3/yXa, YCUJIEHUE TAPHUKOBOTO 3 (eKTa, pa3pylieHue 030HOBOTO CII0S
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Bognopon — snemeHT u npocroe BemecTBo. HaxoxaeHue Bogopoa B pUpoae,
¢u3nyecKkue M XMMHUYECKHE CBOICTBA, MPUMEHEHHE, CIOCOOBI IOTyYEHHMSI.

Kuciorts! 1 conmu
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ModsipHblii 00bEM Ta30B. PacuéTsl M0 XUMHUYECKUM YPaBHEHUSIM

2.5

®usnueckue CcBoMCTBa BOAbl.. Boma kak pactBopurens. PacTBOpEI.
HaceplieHHbIe 1 HEHACHIILIEHHBIE PACTBOPLI. PaCTBOPUMOCTD BEILIECTB B BOJE.
MaccoBasg 1oy BellecTBa B pacTBOpe. XUMUYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponbs pacTBOpoB B IpHpoze U B kKHU3HU yesoBeka. KpyroBopot
BOABl B MpUPOAE. 3arpsi3HEHUE MNPUPOAHBIX BoA. OXxpaHa M OUYUCTKa

IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeamnHeHuit. Oxkcuzapl. Kiaccugukarms
OKCHJIOB: coJeo0pa3ymiirue (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIE) U
HeconeoOpaszyromue. Homenknatypa okcuaoB. Ou3nyueckue U XUMHUYECKUE

cBOMCTBa OKCUAOB. [loyueHne okcuoB

2.7

OcnoBanmst. Knaccudukanus OCHOBaHMA: IIENOYM W HEPACTBOPHMEIE
ocHoBaHus. HoMeHknarypa ocHoBanuii. usnyeckue 1 XUMUYECKHUE CBOMCTBA

ocHoBaHuil. [lonmydyenne ocHOBaHUMI

2.8

Kucnorsl. Knaccuduxanus kucnor. Homenknarypa kucnor. @usndeckue u
XUMHYECKHE cBOMCcTBa KUCIOT. Psan aktuBHOCcTH MeTauioB H.H. Bekerosa.

[Tonyuyenue xucior




2.9

Comu. HomeHnkinatypa coseil. @u3ndyeckue U XMMHUYECKHUE CBOMCTBA COJIEH.

[Tonyuenue coiuen

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHGHPIP'I

2.11

XVMHUYECKUN JKCIIEPUMEHT: KAueCTBEHHOE OIPEACIECHUE COAEPIKAHUSA
KHCJIOpO/a B BO3AyXe, MOMyYyeHHe, cOOMpaHue, paclio3HaBaHUE U H3yYEHHUE
CBOWCTB KHCIIOPOJIa, HAOIIOJCHNE B3aUMO/ICHCTBHUS BEIIECTB C KUCIOPOAOM H
YCJIOBUSI BOSHUKHOBEHMS U IIPEKPAILIEHUS TOpeHus (I10Kapa), 03HAKOMJIEHHUE C
oOpa3laMi OKCHJIOB M ONHCAHHE WX CBOWCTB, MOJIy4eHHE, COOHMpaHue,
pacrno3HaBaHUE M W3Y4YEHHME CBOWMCTB BOJOpPOAA (FOpEHHUE), B3aUMOAECHCTBHE
BOJIOpOJIA c OKCHJIOM menu(Il) (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHAIOB), HA0IIOeHHE 00pPa3lloB BEIIECTB KOJIUYECTBOM | MOIIb,
UCCIIEZIOBAaHHE OCOOCHHOCTEH pacTBOPEHHUS BEIIECTB C  Pa3IUnYHON
PacTBOPUMOCTBIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MaccoBOM
J0J€ll PAcTBOPEHHOIO BEILECTBA, B3aUMOJCHCTBHE BOABI C MeETallaMU
(HaTpueM U KajblMeM) (BO3MOXXHO MCIOJIb30BaHUE BHUACOMATEPUATIOB),
OIIpEICIICHUE PACTBOPOB KHUCIOT M LIEJIOYEH C TOMOIUBIO HWHIUKATOPOB,
UCCIIeIOBaHHE 00pa3l0B HEOPraHWYECKHX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HaOIIOICHNE W3MEHEHMs OKPAacKM HMHIUKATOPOB B PAcTBOpax KHUCIOT M
niesnouei, n3ydyenne B3aumozeiictsus okeuna meau(ll) ¢ pactBopom cepHoit
KHCIIOTBI, KHCJIOT C METaJlylaMH, peakUui HeUTpanu3aluy, IOJy4YeHUe
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO MeETajula JApYyTUM U3
pacTBopa COJM, PELIEHUE dKCIIEPUMEHTANIBHBIX 3a7a4d 1o Teme «Bakneimue

KJIaCChl HCOPIraHNYCCKUX COGHHHGHHﬁ))

[Tepuonnueckuii 3akoH u [lepuoanueckas cucTeMa XUMUYECKUX dJIEMEHTOB
J.U. MenneneeBa. CtpoeHue aToMoB. XUMHUYECKask CBsI3b. OKUCIUTENbHO-

BOCCTAaHOBUTCJIbHBIC PCAKIITNN

3.1

[lepBble MONBITKK KIacCHU()UKALUMU XUMHUYECKHUX d3JeMeHTOB. [loHsTHE O
rpylnmnax CXOJHBIX JIEMEHTOB (IIEJIOYHBIE U IEJI0YHO3EMEIBHBIE METAJIBL,
raJloreHbl, WHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOpbIE 00pa3yloT aM(pOTepHbIE

OKCHUABI U TUAPOKCUIBL

3.2

[Tepuonnueckuii 3akoH. llepmoanueckass cucremMa XUMHUYECKUX DJIEMEHTOB
.. MengeneeBa. KoporkonepuonHas # UIMHHONEpUOIHAS  (POPMBI
[Tepuonnueckoit cucrembl xumuueckux odneMeHtoB J[.M. Menneneesa.
IIepuonsl u rpynmnbl. @U3HYECKU CMBICI MOPSIAKOBOIO HOMEpa, HOMEPOB

nepuoaa v rpynIibl 3JICMCHTA




3.3

Crpoenue aromoB. CoctaB aToOMHBIX siaep. M3oTonsl. Dnextponbl. CTpoeHune
AJIEKTPOHHBIX 000JI0OYEK aTOMOB TMepBBIX 20 XUMHUYECKHUX DJIEMEHTOB
ITepnonnueckoii cucremsl .M. MenneneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero noyuoxeHuto B [lepuoanueckoii cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XHUMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB IIO IpyNIaM U IEpUOAM.
3nauenue Ilepuoanueckoro 3akoHa u [leprnoguueckoil CUCTEMBI XUMHUYECKHUX
JJIEMEHTOB Ul pa3sBUTHsA HayKu U npakTtuku. .M. MenneneeB — y4€Hblil 1

rpak1aHUuH

3.5

Xumnueckass cBs3b. KoBaneHTHass (TMOJsipHAss W HEMOJISIpHAsi) CBS3b.

QHCKTPOOTPI/H_[&TCJIBHOCTB XUMHYECKHNX 3JIeMEHTOB. MOHHAas CBS3b

3.6

Crenens okucieHusd. OKHCINTEIEHOBOCCTAHOBUTEILHBIC pCaKkuu. Hpoueccm

OKHUCJIEHHS B BOCCTaHOBJICHHI. OKUCIIMTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3y4YeHHE O0Opa3loB BEIIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THIPOKCUIA LIMHKA C PAaCTBOPAMM KHUCIOT U
LIEJI0YEH, IPOBEICHUE OIBITOB, WIIIOCTPUPYIOIIMUX IPUMEPBI OKUCIUTEIIBHO-

BOCCTAaHOBUTEJBHBIX peakLuil (TOpEeHUE, peakLiuu pPa3IoKEeHNs, COCTUHEHUS)

9 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUS

BemectBo n xumnueckas peakuus. IloBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX BJIEMEHTOB
J.11. MenneneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHNUHU CBOWCTB
XUMHUYECKHUX DJIEMEHTOB IMEPBBIX TPEX MEPHOMAOB, Kalvs, KaJbLHUS U HX
COEIMHEHHUI B COOTBETCTBUHU C IOJIOKEHUEM 3JIEMEHTOB B llepmommueckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CtpoeHue BelIECTBA: BHUAbl XUMHUYECKON CBs3U. THUMBI KPUCTATUITMYECKUX
PELIETOK, 3aBUCHUMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAILNIMYECKON
pemIéTKH W BUAA XUMUYECKOW cBs3u. Kiaccudukanus v HOMEHKIATypa
HEOPraHUYeCKHX BEHIECTB (MEXIyHapoaHass W TpUBUAIbHAs). XHUMHUECKUE
CBOWCTBA BEILECTB, OTHOCSIIMXCS K Pa3JIMYHbIM KJIACCaM HEOPraHUYECKUX

COGI[PIHGHPIﬁ, FCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB




1.3

Knaccudukanus XuMUYeCKHX PeakIUid 10 pa3IUYHbIM MPU3HAKaM (110 YUCITY
U COCTaBy yYacTBYIOLIMX B PEAKIMU BELIECTB, MO TEIUIOBOMY 3 (eKTy, 1Mo
M3MEHEHMIO CTETIEHEH OKHCICHUS XUMHUYECKUX AJIEMEHTOB, IO OOPAaTUMOCTH,
[0 YYacTHIO KaTajau3aropa). OK30- M DJHJIOTEPMUYECKHE DPEAKIMH,

TEPMOXHUMHUYECKHE YpaBHEHUS. [[OHATHE O CKOPOCTU XMMHUUECKON PEAKIIUU

1.4

[Tonsatue 06 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakuusx. [loHsTue o
TOMOTCHHBIX M TEeTePOreHHBIX peakiusax. I[loHsATHE O XMMHYECKOM
paBHOBecuH. DakTOphl, BIMAIONIME HA CKOPOCTh XUMHUECKOW peakiuu U

MOJIOKCHHUEC XUMHUYCCKOI'O PaBHOBCCHA

1.5

OKUCIINTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAaKLUMH,  AJIEKTPOHHBIA  OamaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHON  peakuuu. CocTaBieHUE ypaBHEHUU
OKHUCJIUTEIbHO-BOCCTAHOBUTEILHBIX PEAKLMM € HCIOJIB30BAHUEM METOAA

ANIEKTPOHHOTO OasiaHca

1.6

Teopust AMEeKTPOIUTUYECKON TUCCOLMALIMNA. DIIEKTPOJIUTHI U HEAIEKTPOJIUTHI.
Karnonsl, annoHbl. MeXaHn3M JUCCOLMAIMH BEIIECTB C PAa3IUYHBIMU BUIaMU
XUMHYecKo# cBsi3u. CreneHb auccouuanvy. CUIbHBIE U CIIa0bIE AIEKTPOJIUTHL.
Peakiun nonHoro oOMeHa. YcIoBHS NPOTEKAHUS pEaKii HOHHOTO 0OMEHa,
IIOJIHBIE M COKpAalll€HHbIE MOHHBIE ypaBHEHMs peakiuil. CBONCTBa KHUCIIOT,
OCHOBAaHMH M coOJed B CBETE€ MPEICTABICHUH 00 3IEKTPOIUTUYECKON

nucconuaiuu. KauectBennslie peakunu Ha HOHBL. [loHATHE O THApONIM3E comeit

1.7

XUMHUYECKUN IKCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISIMU KPUCTAIMYECKHUX
PENIETOK HEOPTaHUYECKUX BEIECTB — METAIJIOB U HEMETaUIoB (TpaduTa u
anmMasa), CJIOXHBIX BEIIECTB (XJOpUJA HATPHS); UCCIECAOBAHNE 3aBUCUMOCTH
CKOPOCTH XHMHYECKON pEakiuu OT BO3JACHCTBUS pPa3IMYHBIX (PaKTOPOB;
HCCIEA0OBaHUE  AJIEKTPONPOBOJAHOCTA  pPAaCTBOPOB  BEIIECTB,  Ipolecca
JTUCCOIMAIIMU  KUCIIOT, IIejdoued U cojied (BO3MOXKHO HCIOJb30BaHUE
BHUJIEOMATEPHAJIOB); MPOBEACHUE OIBITOB, WLIIOCTPUPYIOMINX MPU3HAKU
MPOTEKAaHUsI peakiuii MOHHOTO oOMeHa (oOpa3oBaHHME OCaJKa, BBIICICHUE
raza, o0Opa3oBaHUE BOJbl); OMNBITOB, WJUIFOCTPUPYIOUIUX  TPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuit (ropenue, peakiuu
pa3fioKeHUs, COCAMHEHMS); pacrno3HaBaHUE HEOPTraHWYECKHX BEIIECTB C
MOMOIIIbIO0 KAYE€CTBEHHBIX PEAKIMI HAa MOHBI, PEIICHUE SKCIEPUMEHTAIBHBIX

3aga4

HewmeTtamnnl u ux COCIUHCHUA




2.1

OOmast xapakTepucTuka ranoreHoB. OcoOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (pu3HUECKUE CBOMCTBa
IIPOCTBIX BEIIECTB — raJION€HOB. XMMHUYECKUE CBOMCTBA Ha IIPUMEpPE XJopa
(B3auMozeliCTBHE ¢ METalllaMi, HEMETAJIaMU, LIeI049aMu). XJI0pOBOJOPOL.
ConsHass KucCIOTa, XMMHMUYECKHE CBOMWCTBA, IIOJIyYE€HUE, IPUMEHEHHUE.
JleiicTBHE XJIOpa W XJIOpPOBOAOPOJA HAa OpPraHM3M 4YeloBeKa. Baxuenmme

XJIOPpUABI U UX HAXOXKJACHUC B IPUPOAC

2.2

OOmiast xapaktepucTuka 3yeMeHTOB VIA-rpynmbsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE cTeNeHN OKucieHus. CTpoeHue u pusnyeckue CBONCTBa
MPOCTHIX BEIIECTB — KHCIOPOJa W Cepbl. AJUIOTPOIHBIE MOAM(UKAIUU
KHACJIOPOAa U cepbl. XMMHUYECKHE CBOWCTBA cepbl. CepoBONOPON, CTPOEHHE,
¢usnueckue M XUMUUeckue cBoicTBa. OKCHIBI CEpbl KaK MpPEACTaBUTEIN
KHUCJIOTHBIX OKCHIOB. CepHasi KUCIO0Ta, PU3NUECKUE U XUMHUECKUE CBOMCTBA
(oOmue Kak mpeAcTaBUTENs Kilacca KUCIOT U cnenuduyeckue). XuMHUIecKre
peaKIyy, Jexalyue B OCHOBE IMPOMBIIIJICHHOTO CIIOCO0a MONIy4YeHUs! CepHOU
kucnothl. [Ipumenenue. Conu cepHOM KHMCIOTBI, KaUeCTBEHHAs pEaKlMs Ha
cynbdar-uoH. HaxoxaeHue cepsl U €€ COeTUHEHUH B pUpoze. XUMHUYECKOe
3arpsiI3HEHUE OKPY’KAIOIIEH Cpellbl COEAMHEHUSAMHU Cepbl (KUCIOTHBIE JOKIM,

3arpsi3HEHUE BO3/IyXa U BOJOEMOB), CIOCOOBI €T0 MPEA0TBPAIlCHHUS
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OOmiast xapakTepucTuka 37eMeHTOB VA-rpymnibl. OcoOEHHOCTH CTpPOEHUS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHUs. A30T, paclpoCTpaHEHHE B
npupoe, pusnuecKkue U XuMuieckue cBoiictea. KpyroBopot a3ora B mpupoe.
AMMHaK, ero (Qu3MUYeCKMe M XHWMHUYECKHE CBOMCTBA, TOIy4YCHUE U
npuMeHeHnne. Conu aMMOHUS, UX (PU3MYECKHE W XUMHUYECKUE CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakiys Ha HOHbl aMMOHUS. A30THas KMCIIOTa, €€
nojiyyeHue, pU3nuecKue U XUMUIEeCKHUe CBOMCTBA (00IIMe KaK MpeCTaBUTEN]
Kjlacca KUCIOT M crnenuduueckue). Vcnonab3oBaHWE HUTPATOB U COJIEH
aMMOHHS B KaueCTBe MUHEPAIbHBIX yI0OpeHuil. XUMHUECKOe 3arpsa3HeHue
OKpY’Karollel Cpebl COEINHEHUSIMU a30Ta (KUCIOTHBIE 0K, 3arps3HEHNE

BO3/1yXa, MOYBLI U BOJIOEMOB)

2.4

docdop, amorponHsie Mogudukanuu Gochopa, GU3NIECKUE U XUMHUUECKUE
cBoiictBa. Oxcun ¢ocpopa(V) u docdhopHass Kucinora, (QuU3HUECKUE U
XMMUYECKHE CBOMCTBa, mosryueHue. McmonpzoBanue (ocdaToB B KauecTBe

MUHEpAIbHBIX YI00peHUit




2.5

OOmiast xapakTepucTuka 3yeMeHTOB [VA-rpynmsl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHA. YTIIEepoi, auIOTPOIHbIE
Moau(duKay, pacupoCTpaHEHUE B TpHpone, (PU3HUECKHE U XHUMHYECKUE
cBoiictBa. Ancop6mus. Kpyrosopot yriepoaa B npupoae. OKCHABI yriaepoaa,
X (pu3mUeckre M XUMUYECKUE CBOWCTBA, JICWCTBHUE HA JKUBBIC OpTraHU3MBI,
MOJIyYeHHUE U IPUMEHEHHE. DKOJIOTHYecKre Mpo0IeMbl, CBI3aHHBIE C OKCUAOM
yraepona(IV); rumore3a rmo0ambHOTO MOTEIUICHUS KJIMMATa; MapHUKOBBIN
apdekr. YrompHas KHCIOTa U €€ conM, WX (PU3UYECKHe U XUMHYECKUE
CBOMCTBA, MojyueHue u npuMeHeHue. KauectBeHHas peakuusi Ha KapOOHaT-
noHbI. Vcronp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, IPOMBIIUICHHOCTH U

CEJILCKOM XO3SICTBE

2.6

[TepBoHauyanbHBIE MOHATHS 00 OPraHUYECKUX BEHIECTBAX KaK O COCTUHEHHSIX
yriaepoja (MeTaH, 3TaH, JTUJICH, alleTWJIEH, 3TaHOJ, IVIMIEPUH, YKCyCHas
kucnora). Ux coctaB m xumuueckoe crpoeHue. [loHsTHe 0 OHONOTHMYECKU
BXHBIX BEIECTBAX: XHUpax, OeNKax, yriaeBoJax — W HMX POJIM B IKU3HU
yesnoBeka. MarepuanbHOE €IWHCTBO OPraHUYECKUX U HEOPraHWYECKUX

COE€IUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJIY4YCHHE U
npuMmenenne. CoequHeHUs KpeMHuUsi B mpupojae. OOmue mpencraBieHust 00
okcuae kpemHusA(IV) u kpemuueBoit kucnore. CUIMKATHI, UX UCTIOJIb30BAHUE
B OBITYy, MEIUIMHE, NPOMBIIUICHHOCTH. BakHEWINne CTpOUTEIbHBIC
MaTepHanbl: KepaMUKa, CTEKJIO, IEMEHT, OeTOH, kene300eToH. [Ipobrembl
0€30MMacCHOTO HCIOJIh30BAHUS CTPOUTEIHHBIX MAaTEPUATIOB B IMOBCEIHEBHOU

KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: M3yueHHe 00pa3loB HEOPraHWYECKHX BEIIECTB,
CBOMCTB COJISHOM KHUCJIOTBI; IIPOBECHNUE KAYECTBEHHBIX PEAKLIUNA Ha XJIOpU-
WOHBI W HaOMIO/EHHE MPU3HAKOB HMX MPOTEKAHUS; OIBITHL, OTPaXKarollue
¢du3nUecKkre 1 XMMUYECKHE CBOICTBA raJIOr€HOB U UX COECIMHEHUH (BO3MOKHO
UCITIOJIb30BAaHUE BHUIEOMATEPUAIIOB); O3HAKOMIIEHHE ¢ 00Opa3lamMy XJIOPHI0B
(ralmoreHu10B); O3HAKOMJICHHE C oOpasuamu cepbl U €€ COCTUHEHUSIMHU
(BO3MOXXHO HCHOJIB30BAHME BHJIEOMATEPUANIOB); HAOIIOJCHHUE TIpoliecca
o0yTJIMBaHUs caxapa MoJ AeHCTBUEM KOHICHTPHUPOBAHHOM CEpHOW KUCIIOTHI,
U3yYeHHe XUMHUYECKUX CBOMCTB pa30aBICHHON CEpHOI KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakIuu Ha Ccyib(ar-uoH H HaONOJeHHe MpHU3HaKa eé

MIPOTEKaHUS; 03HAKOMJICHHE ¢ (PU3MUECKUMH CBOMCTBaMH a30Ta, pocdopa 1 ux




COCAMHEHUI (BO3MOXHO HCIOJIb30BAHUE BHJIEOMATEPUANIOB), OOpa3laMu
a30THBIX U (HOCPOPHBIX YAOOPEHUN; TOTydeHUe, cCoOUpaHue, pacrlo3HaBaHNe
U U3yYCHHE CBOMCTB aMMMAKA; IPOBEICHUE KAaUECTBEHHBIX PEaKlUil HA UOH
aMMOHMSI ¥ ¢ochaT-uOH U H3yYCHHE MPHU3HAKOB HX IMPOTEKAHUS,
B3alMO/JIEIICTBIE KOHLIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEABIO (BO3MOXKHO
HCIIOJIb30BaHNE BUAECOMATEPUAJIOB); M3YYEHHME MOJEIEH KpUCTANIMYECKUX
peméTok anMasa, rpadura, QymIepeHa; O3HAKOMJIEHHE C IPOLIECCOM
azicopOIMU pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTJIEM M yCTPOHCTBOM
MPOTHBOra3a; MoJy4yeHHe, coOMpaHue, pacro3HaBaHUE U M3YyUYCHHE CBOWCTB
YIJIEKHCIIOTO Ta3a; MpOBEJCHHE KadeCTBEHHBIX pEaKkUuidi Ha KapOoHAT- U
CUWIMKAT-UOHBl U W3YyYECHHE IIPU3HAKOB MX IPOTEKAHMS; O3HAKOMIICHUE C
MPOAYKIMEN CUIMKATHOW IMPOMBIIIICHHOCTH; PEIICHUE dKCIEPUMEHTAIbHBIX

3a71a4 110 TeMe «BakHene HeMeTauIbl U UX COETUHEHU

MeTamisl 1 UX COCIUHCHUA

3.1

OOm1ast XapakTepUCTHUKAa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU
ux nosioxkeHus B llepuoauyeckoi cucreMe XMMHMUYECKUX 3JjeMeHTOB J[.M.
Menpeneesa u crpoeHust aToMoB. CTpoeHre MeTauioB. MeTtanndeckas CBsI3b
U METAJIMYecKasl KpUCTAUIMYeCcKass PEIETKA. OJNEKTPOXUMHUYECKUN Pl

HaIpsHKEHUN METaJUIOB

3.2

dusnueckue 1 XUMUIECKHUEe CBOMCTBA MeTayu1oB. O0IIre Croco0b! MOTy4eHus
MeTauioB. [ToHATHE 0 KOPPO3HH METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIIUTHI UX OT
Koppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHAN, OpOH3a) U UX IPUMEHEHUE

B OBITY ¥ IPOMBIIIUIEHHOCTH

3.3

[[lenounble MeTauibl: MOJOXKEHUE B Ilepuoauyeckoil cucTeMe XMMUYECKUX
aneMeHToB JI.1. MenzeneeBa; CTpOCHUE UX aTOMOB; HaX0XIAEHUE B IIPUPOJE.
du3nyecKkue 1 XMMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanus). Okcuasl
U TUJIPOKCUIBI HAaTpusi M Kanus. [I[puMeHeHHe MIeNOYHBIX METANIOB M UX

COEIMHEHUN

3.4

Ilenouno3eMenbHbIE METAJIBI MarHuMi M KalbliMii: IIOJIOXKEHHE B
[Tepuonnueckont cucreme xumuueckux dnementoB .M. Mengeneesa;
CTPOEHUE UX ATOMOB; HAaXOXKJICHHUE B mpuUpoje. PUZHUYECKHE U XUMHUYECKUE
CBOWMCTBA MarHus W Kalblusa. BakHeinme coeauHeHUs Kaiblus (OKCHI,

THJIPOKCHI, COH). JKECTKOCTH BOJBI U CIIOCOOKI €€ yCTpaHEHUS

3.5

AmomuHuii: nonokenue B [lepuonndeckoil cucreMe XMMHUYECKHX SJIEMEHTOB

J.1. MenneneeBa; CTpoeHHE aTOMa; HaXOXXIAEHUE B npupone. Pusndeckue u




XUMHUYECKHE CBOMCTBA amOMUHMSA. AMQOTEpHbIE CBOHCTBA OKCHIA U

TUAPOKCHIA ATTFOMUHUS

3.6

Keneso: nonoxkenue B [lepuoanueckoil cucteMe XuMuueckux 3nementon ..
MeneneeBa; CTpoeHHE aToOMa; HaxOXJeHUe B mpupoae. dusznueckue u
XUMUYECKHUE CBOWCTBaA xene3a. OKcuipl, TuApokcusbl U conu sxenesa(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJIyYeHUE

3.7

XUMHUYECKUH SKCTIEPUMEHT: O3HAKOMIICHHUE C 00pa3liaMy METaJJIOB U CILJIABOB,
X (U3NYECKUMHU CBOWCTBAMU; W3YUYCHHE PE3YJIBTATOB KOPPO3UH METAJIOB
(BO3MOXHO HCMOJIb30BaHHUE BUJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aUMOJCHCTBUS OKCHUJA KalbliUs M HATpusi C BOAOW (BO3MOKHO
WCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB); UCCIEAOBAaHUE CBOMCTB >KECTKOM BOJIBI;
mpoiiecca TOpPEHUs JKejle3a B KHUCIOpPoJe (BO3MOXKHO HCIOJb30BaHUE
BHJIEOMATEPHAJIOB); PU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX PEaKIIMi HA HOHBI
(Maraus, KaiubliMsi, adtoMuHMs, UuHKa, xene3a(ll) u xenesa(lll), menu(Il);
HaOII0/IEHUE ¥ OMMCAHKE MTPOLIECCOB OKPAIIMBAHUS IIJITAMEHH HOHAMY HATPHSI,
KaIusg ¥ Kanblusg (BO3MOXKHO  HCIIOJB30BAHHME  BHUICOMATEPUAIIOB);
uccienoBaHne aM(OTEPHBIX CBONCTB THAPOKCUAA AIOMHHHS U THAPOKCHUIA
LIMHKA; PEeIIeHHE IKCIIEPUMEHTAIbHBIX 3a7a4 Mo TeMme «BaxHelme MeTanibl

U UX COCIUHCHUA»

XuMHs ¥ OKpyKarolas cpena

4.1

HoBsie maTepuansl 1 TeXHOJOTMU. BellecTBa 1 Marepuaisl B OBCEIHEBHON
YKW3HU YeJ0BeKa. XUMUS U 310pOBbe. be3omacHoe ucronb30BaHnue BEWECTB U
XUMHYECKHUX peakiuii B ObITy. [lepBas momols mpu XUMUYECKUX 0XKOTaxX U

OTpaBJICHUAX

4.2

OCHOBBI ~ JKOJOIMYECKOM  IpPaMOTHOCTH.  XHMHYECKOE  3arps3HEHHE
okpyxatomieit cpenpl [TIK. Ponbs xuMuu B pelieHnn 3K0I0IrHYECKUX MpodIieM.
[TpupoaHble MCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBINA Ta3, HEQTh),

MPOAYKTHI UX NEPepadOTKU, UX POJIb B OBITY U IPOMBIIIIICHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3yUeHHE 00pa3I[0B MaTepHUajoB (CTEKIIO, CIIaBbI

METaJJIOB, TOJIMMEPHBIE MAaTEPUAJIb)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IPOT'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NMpoBePSIEeMOro
TpeOOBaHUS

IIpoBepsiemble TpeGOBaHUSI K NPEAMETHBIM pe3y/JbTaTaM
0a30BOro ypoBHSI 0CBOEHHSI OCHOBHOI 00pa30BaTeJIbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pazoBanust Ha ocHoBe PT'OC

1

IIpencraBnenue:

1.1

O TI03HABaEMOCTH SIBIICHHH NPUPOABI, MOHUMaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMHMYECKOW HAayKH KaK 00JaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOIEH KyJNbTyphl M HPaKTUYECKOMH
NesITeIbHOCTH YEJIOBEKa B YCIOBHAX COBPEMEHHOTO OOIIECTBA;

IMOHUMAHNUEC MECTAa XUMHUH CPCAU APYTHUX CCTCCTBCHHBIX HAYK

1.2

O HAYYHBIX MCTOAAX MMO3HAHUSA, B TOM YHCJIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUYCCKUX MCTOAAaX MCCICAOBaHUA BCHICCTB W HU3YUYCHHUA
XUMHNYCCKUX peaKuHﬁ; YMCHHUC HCHOJB30BATL MOJCIA  IJIA

OOBSICHEHUS CTPOSHHSI AaTOMOB M MOJIEKYJT

1.3

o ctepax nmpodeCcCHOHATHHON AEITETFHOCTH, CBSI3aHHBIX C XHMHEH
U COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMU Ha JIOCTH)KCHHSIX
XMMHUYECKOH HAYKH, YTO MO3BOJIUT OOYYAIOUIMMCSl paccMaTpHBaTh
XUMHIO Kak chepy cBoeir Oynaymieir  mpodeccuoHambHON
JCATENILHOCTH W CHENIaTh OCO3HAHHBIA BBIOOP XHMHUH Kak
npoQHUIBHOTO TpeAMEeTa TPU MEPeXoJe Ha YPOBEHb CpPEIHEro

ob1iero oopazoBaHus

BianeHue cucreMoll XUMUYECKMX 3HAHUM U yMEHUE IIPUMEHSATH

CUCTCMY XUMHNYCCKUX 3HaHHfI, KOTOpas BKIIIOYACT:

2.1

BO)XHEHIINE XMMUYECKUE TOHATHS: XUMUYECKUH 3JEMEHT, aToM,
MOJIEKYyJIa, BEIIECTBO, IIPOCTOE U CI0KHOE BELIECTBO, OJHOPOAHAS U
HEOJHOPOJHAs CMECh, OTHOCHUTENbHBIC aTOMHAs U MOJEKYJISpHas
Macchl, KOJMYECTBO BEUIECTBA, MOJIb, MOJSIpHAas Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHUE, COJIb (CpEeAHsIsl), XUMUYECKas
peakuusi, peakMd COCIUHEHUS, PEaKIMU pas3JIOKEHUS, PEaAKLUH
3aMEILEHNs, Peakul OOMEHa, TETUIOBOM A(QEKT peakiuu, 3K30- U
SHJIOTEPMHUUECKHE PEaKIMU, PACTBOP, MAccOBast JOJISI XMMUYECKOTO

9JICMCHTAa B  COCIWHCHUMU, MaccoBad O0Jid W MPOUCHTHAA




KOHIIEHTpPALIMs BELIECTBA B PACTBOPE, SIPO aTOMA, DJIEKTPOHHBIH CII0H
aToma, aToMHasi OpOuTaji b, PaguyC aToMa, BaJIEHTHOCTb, CTEIECHb
OKHCJICHHS, XUMHUECKas CBSA3b, SJIEKTPOOTPULIATEIBHOCTD, MTOJIIPHAS
U HENOJISIpHAs KOBAJIEHTHAasl CBSI3b, MOHHAS CBS3b, METAJIIMUECKAs
CB$13b, KpUCTAJUINYECKAs pEIIETKA (aTOMHAsl, HOHHAs, METaJUIMYECKas],
MOJIEKYJISIpHAsA), MOH, KaTUOH, aHUOH, JEKTPOJIUT U HEDJIEKTPOJIUT,
ANIEKTPOJIUTUYECKAsT UCCOLMALINS, PpEeaKIMM MOHHOTO OOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLMU,  OKHUCIUTEIb U
BOCCTAHOBMUTENb, OKHUCIEHHE M BOCCTAHOBJIEHME, 3JIEKTPOJIM3,
XMUMHYECKOE pPaBHOBECHE, OOpaTHMble M HEOOpaTUMBbIC PEAKIUH,
CKOPOCTb XMMMYECKOW peakuuu, karanuszarop, [IJIK, xopposus

MCTaJI'IOB, CIIJIaBbI

2.2

OCHOBOITOJIATalOIIAE 3aKOHBbl XHMHH: 3aKOH COXPAHEHHS MAaccChl,
nepuoauueckud 3akoH .M. MeHnneneeBa, 3aKOH IOCTOSHCTBA

cocCTaBa, 3aKOH ABora):[po
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TEOPUM  XUMHUH:  ATOMHO-MOJICKYJISIpDHAs  TEOpHs,  TEOpHs

BHGKTPOHHTHHGCKOﬁ Jucconuanumn

Brnanenue ocHOBaMU XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

3.1

YMEHUE IIPaBUJIBHO MHCIIOJIb30BATh W3YyYCHHBIC BEIIECTBA U
MaTepuaibl (B TOM YHCIIE MUHEpajbHbIE yIOOpEHHUs, METaUIbl U
CIUIaBbl, TPOIYKTHl IepepaboTKH MPUPOJHBIX  HCTOYHUKOB
yIJI€BOAOPOAOB (YIJIsl, IPUPOJHOTO ra3a, HeTr) B OBITY, CETBCKOM
XO35MCTBE, HA IMPOU3BOACTBE U IIOHUMAHUE 3HAYCHUS HKUPOB,
OenKoB,  YIJIEBOJOB JJIsi  OpraHM3Ma  YEJIOBEKa;  yYMEHHE
IIPOTHO3UPOBATh BIIMSHUE BEIIECTB U XUMHUYECKHUX IPOLECCOB HA

OpPraHM3M YeJIOBEKa U OKPYKAIOUIYI0 IPUPOAHYIO CpPELLy

3.2

YMCHHUC UHTCTPUPOBATE XUMHUUCCKHUC 3HAHUSA CO 3HAHUAMU APYTUX

yueOHBIX IPEMETOB

33

HAJIMYME OMbITa pabOTHI C Pa3TUYHBIMUA UCTOYHUKAMHU WH(POpMALIUN
[0 XMMHUM (Hay4yHas M Hay4yHO-IIOMYyJSIpHas JMUTEpaTypa, CIOBapH,

CIPaBOYHMKU, UHTEPHET-PECYPCHI)

3.4

yMEHUE OOBEKTHBHO OIEHMBATh WH(POPMAILMIO O BEIIECTBAaX, MX
NPEBPALICHUAX U IPAKTUYECKOM NPUMEHEHUUM U yYMEHHE

HCIIOJIB30BaTh €€ AJIg pCUICHU A yq66HO-H03HaBaTeHLHBIX 3aga4




BiianeHne ocHOBaMHM IOHSATHUHWHOIO amIapara U CHUMBOJIUYECKOIO
A3bIKa XUMHHU JUTSL COCTaBIICHUS (POPMYJT HEOPraHMYECKUX BEIECTB,
YPAaBHEHUN  XUMHUYECKUX PEAKLUHUHW; OCHOBAMHM XHUMHUYECKOU

HoMmeHknatypsl (IUPAC u TpuBHaibHOIN)

YMeHue oObSICHATH CBSA3h MOJIOKEHHSI dIeMeHTa B [lepuoanueckoit
CUCTEME C YHCIOBBIMH XAPAKTEPUCTHKAMH CTPOCHHUS aTOMOB
XUMHYECKUX DJIEMEHTOB (COCTaB W 3apsj smapa, oOIIee YHCIo
3JIEKTPOHOB), PACIpPEACIICHUEM OJJIEKTPOHOB MO SHEPreTUYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX Nepruoa0B, Kajinuid U KaJIbIIHA

IIpencraBienue O  NEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB (paguyc aTOMa, JJIEKTPOOTPULIATEIBHOCTS),
IIPOCTBIX M CJIOXKHBIX BEUIECTB OT TIIOJOKEHUS DJIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX TMEPUOAAX U TJABHBIX

HOHprHHaX) U DJICKTPOHHOI'O CTPOCHUA aTOMa

YMeHue KinaccupuIpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTHI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCaKIINU

YMeHue onpenesnsirTh:

8.1

BAJICHTHOCTDb U CTCIICHb OKUCJICHUA XUMHUYCCKUX IJICMCHTOB, 3apAa/

HOHa

8.2

BHUJI XUMUYECKOM CBS3M U THUIl KPUCTAJUIMYECKOW CTPYKTYphlI B

COCOAUHCHUAX

8.3

XapakTep Cpelibl B BOJHBIX paCTBOpPAaX BELIECTB (KUCIOT, OCHOBAHUI)

8.4

OKHUCIHUTECIIb U BOCCTaAaHOBHUTCIIb

YMeHue xapakTepu3oBaTh (U3NUECKUE M XUMUUYECKUE CBOMCTRA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOJOPOX, TpaduT, anmMas,
KpeMHU#, azor, docdop, cepa, XJIop, HATpUH, Kajauii, MarHui,

KaJIbIIUH, aTFOMUHHM, JKEJIe30)

9.2

CJIOKHBIX BEHIECTB, B TOM YHCJIE MX BOJHBIX PacTBOPOB (Boa,
aMMHUaK, XJOPOBOJOPOJl, CEPOBOJOPOA, OKCHUIBI M THUIPOKCHUIbI
MetamioB [-IIA rpynn, amomunus, meau (II), nuunka, sxenesa (Il u

II0), oxcuast yriepoaa (I u IV), kpemuus (IV), azota u pochopa (111




u V), cepot (IV u VI), cepnucras, cepHas, a30THUCTas, a30THas,

dbocdopHas, yroiapHas, KpeMHHUEBasE KUCIIOTA U UX COJIH)

MNPOrHO3UpPOBATL M XAPAKTCPU30BATH CBOMCTBA BCIICCTB B

3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHA, NTPUMCHCHUC BCIICCTB B

> 3aBUCUMOCTM OT MX CBOMCTB, BO3MOXXHOCTb IPOTEKaHM
XUMHYECKHUX TPEBPAIICHUN B PA3IMYHBIX YCIOBHSIX
10 YMeHue cocTaBIsITh MOJIEKYJIIPHBIE M MOHHBIE YPAaBHEHUS PEAKIUil,
B TOM UUCIIE:
10.1 peaxiuit HFOHHOTO OOMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOUIMX XUMUYECKUE CBOMCTBA H3YUYEHHBIX KJIACCOB
‘ (TpyIiIn) HEOpraHM4YECKUX BELIECTB
10.4 MIOATBEPKIAIOIIHUX TEHETUUECKYI0 B3aUMOCBS3b MEXKY HUMU
11 YMeHnue BIUUCIATH (IPOBOAUTH PACUETHI):
1 OTHOCHUTEJIbHYI0 MOJIEKYJISIDHYIO M MOJIIDHYIO MacChl BELIECTB,
‘ MacCOBYIO JIOJIF0 XUMHUYECKOI'O AJIEMEHTA B COEUHEHUU
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B pACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MaccCy, 00beM Ia30B
114 [0 YpaBHEHUSAM XMMMUYECKHUX pEaKUUHd M HaXOAUTh KOJIMUYECTBO
‘ BEIIIECTBA, 00BEM M MacCy peareHTOB WM MPOAYKTOB PEAKIIUU
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMHM ~ METOJIaMH  HAy4yHOrO T[O3HaHHWA (HaOJIOJCHHUE,
1 U3MEpPEHUE, IKCIIEPUMEHT, MOJIEIMPOBAHHE) IPU U3YUEHHUH BELIECTB
‘ U XMMUYECKUX SIBJICHUH; yMeHHe c(hHOpMyIUpoBaTh MpodiieMy Hu
MIPEJIOKUTH MMYTHU €€ peIIeHUs
129 Oe3omacHOil paboOThl ¢ XMMHYECKUMHU BEIIECTBAMH, XUMUYECKOM
‘ TIOCY10H 1 1abopaTOpHBIM 000PYIOBAHUEM
npaBujIaMu 0e30I1acHOTO oOparneHus C BEIECTBAMHU,
HCIIOJIb3YEMBIMH B MIOBCETHEBHOM KU3HU, IPaBUJIaMU OBEJEHUS B
123 HeNsax cOepeXeHusl 370pOBbs U OKPYXKArOIeH MPUPOIHON CPelbl;

MMOHUMaHHUE Bpea (OMacHOCTH) BO3IECUCTBUS HA )KUBbIE OPTraHU3MbI
OIpeeIEHHBIX BEILIECTB, crioco6oB YMEHBIIEHUS u

NpeaAOTBPAIICHUA UX BPpCAHOT'O BO3H€ﬁCTBHH
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Hannuwne MPAKTUYCCKUX HABBIKOB INIAHUPOBAHHUA U OCYIICCTBIICHUA

CICAYIOIMUX XUMHYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUCHUC n OIMKUCaHUuC (bI/I3I/ILIeCKI/IX CBOICTB BCIICCTB,
O3HAaKOMJICHHUEC C (1)I/I3I/I‘I€CKI/IMI/I U XUMHUYCCKUMU ABJIICHUAMMU, OIIBITHI,

WJUTFOCTPUPYIOLME ITPU3HAKYU IIPOTEKAHUS XUMUYECKUX PEaKIUi

13.2

U3y4eHHE CIIOCO00B pa3eieHUs cMecel

13.3

MOJIyYEHUE KHCIOpOJa W M3Yy4YEHHE €ro CBOMCTB; IIOJIy4YEHHUE
BOJOPOZA U U3YUYEHUE €r0 CBOMCTB; IOJYy4YECHHUE YIVIEKUCIIOrO ra3a U
U3y4YEHUE €ro CBOMCTB; IIOJIy4YCHHE aMMUaKa WU H3Y4YEHUE €ro

CBOWCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCOBOM JOJIEH

pacTBOPEHHOTO BEIIECTBA

13.5

IIPUMEHEHHE  HMHAMKATOpOoB  (JlakMyca,  METWIOpaHXxa |
¢denondranenna) s OnpeaeNeHUsl XapakTepa Cpellbl B pacTBOPax

KHUCJIOT U LIeJouYeH

13.6

HCCIICZIOBAHUE W OIMCAHHUE CBOWCTB HEOPraHUYECKUX BEILIECTB
Pa3IM4YHBIX KJIACCOB; U3yYEHNUE B3aUMOIEHCTBHSI KUCIIOT C METAJUIAMU,
OKCHJIaMH  METAJUIOB,  PAacTBOPUMBIMM ¥ HEPACTBOPUMBIMU
OCHOBAHMSAMH, COJISIMHU; IIOJy4EHHE HEpPAaCTBOPUMBIX OCHOBAHUMU;
BBITECHEHHE OJHOIO0 MeTajula JpPYyrdM U3 PacTBOpa  COJIH;
uccieoBaHiue aM(OTEpHBIX CBOICTB THAPOKCHUIOB AJTIOMHHHUSA U

IUHKA

13.7

PCHICHUC SKCTICPUMCHTAJILHBIX 3a/1a4 I10 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COG,Z[I/IHCHI/II\/II»; «QHGKTpO.HI/ITI/I‘ICCKaSI
AUucconuanusy, «Baxnennme HEMETANIBI M UX COCAUHCHUA»,

«Baxxuei1me MeTaJlIbl U UX COSTUHCHUI

13.8

XMUMHUYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  TPU3HAKU
NPOTEKaHUs PEeaKLIUii HOHHOTO OOMEHA; KaueCTBEHHbIE PEaKLUU Ha
MPUCYTCTBYIOIIME B BOJHBIX PAacTBOpPaxX HMOHBI: XJIOPUA-, OPOMHUI-,
nomua-, cynegar-, ¢ocdar-, KapOOHAT-, CHIUKAT-aHUOHBI,
THJIPOKCUI-UOHBI, KATHOHBI AMMOHUS1, MAaTHUS, KaJIbIIHSL, ATIOMUHHMS,

xenes3a (2+) u xenesa (3+), menu (2-+), HUHKA
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YmMmenue:




NPEJCTAaBIATh PE3yJbTaThl JKCIEpUMEHTa B (opMe BBIBOJOB,

14.1 J0Ka3aTeNbCTB, TPAQUKOB M TAOMUI] M BBISBIATH SMIHPUYECKUE
3aKOHOMEPHOCTHU
yCTaHaBIMBAaTh  CBSI3M  MEXIY  peajbHO  HaOJ0/1aeMbIMU
14.2 XUMHYECKUMH SIBJICHUSIMH M TPOLIECCAMH, NPOUCXOJAIIMMHU B

MaKpo- U MUKPOMHpPE, OOBACHATH IPUYUHBI MHOT000pa3us BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kon

IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS

1

HepBOHaanLHBIe XUMHNYCCKUC ITOHATHUA

1.1

Uuctele BemecTBa U cMecu. CrocoObl pa3aesieHus: cMeceit

1.2

ATOMBI U MOJICKYIJIBI. Xumuueckue d3aeMeHThl. CHMBOJBI XHMMHYECKHX

9JICMCHTOB. HpOCTBIe 1 CJIIOKHBIC BEIICCTBA.

1.3

Xumuueckass Qopmyna. BaneHTHOCTb aTOMOB XHMHYECKHUX JJIEMEHTOB.

CreneHp OKUCICHUA

1.4

3aK0H IIOCTOSHCTBA COCTaBa BCIICCTB. OtHocuTenbHas aTOMHas Macca.
OTHOCHUTENILHAS MOJICKYJIsIpHAad Macca. MaccoBas J0JI XUMHUYCCKOI'O 3JICMCHTA

B COCAMHCHUNU

1.5

KomngectBo BemectBa. Monb. MonsipHast macca. Mossipublid 00bEM Ta30B.

B3anmocss3s KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHHIL BCIICCTBA

1.6

OuU3NYECKUE U XUMUYECKUE SBIICHUS. XUMUYECKas peaklus U €€ NpU3HAKHU.

3aKOH COXpaHEHMs MACChI BEIIECTB. XUMUYECKUE YPABHEHMUS

[Tepuonnueckuii 3akoH u llepronnueckas cucTeMa XUMUYECKUX DJIIEMEHTOB

J.1. MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cuUCTEMa XUMHUYECKHUX JJIEMEHTOB
J.U. Menneneesa. Ilepuoast u rpynnbl. @U3HYECKU CMBICI HOPSAIKOBOIO

HOMEpPa, HOMEPOB INEPUOJA U TPYIIIIBI JIEMEHTA

2.2

Crpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3oTonbl. Dnektponsl. CTpoeHue
AJIEKTPOHHBIX 000J0YeK aroMoB TMepBbIX 20 XHWMHUYECKHUX DSJIECMEHTOB

[Tepuonnueckoit cucremsl [I.1. Menneneena
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3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XMMHUYECKHMX AJIEMEHTOB MEPBBIX TPEX
NEPUOJOB, Kaius, Kaiuplus (paguyca aToMOB, 3JIEKTPOOTPULATEIBbHOCTH,
METANIMYECKMX M HEMETaJNIMYECKUX CBOMCTB) M HX COEAMHEHUH B
COOTBETCTBUU C IIOJIOKEHHEM DJeMEHTOB B Ilepuomnueckoil cucreme Hu

CTPOCHUCM HUX ATOMOB

Crtpoenue BemiecTBa

3.1

Xumnueckass CBsi3b. KoBasieHTHast (mojispHas M HEMOJSIPHAs) CBS3b.
DNeKTpOOTPULIATETbHOCTh ~ XUMHMUYECKMX  3JeMeHTOB. VOHHas  CBs3b.

Meramnueckas CBSI3b




3.2

Tunsl KpHUCTAUIMYECKUX PEIIETOK (ATOMHAsl, HWOHHAasA, METAJUIMYecKas),
3aBUCUMOCTDH CBOWCTB BELIECTBA OT THIIA KPUCTAUIMYECKOW PEIIETKU U BUIA

XUMHYECKOH CBI3U

Baxwuelimye npencraBuTenM HEOPraHMYECKUX BellecTB. Hemertamnsl u ux

COCOAMHCHNA. MeTamisl 1 UX COCIUHCHUA

4.1

Knaccudukanuss 1 HOMEHKJIaTypa HEOPraHHMYECKUX COCAMHEHUH: OKCHIIOB
(coneobpazyromue: OCHOBHBIE, KHCIJIOTHBIE, amM(pOoTepHBIC) u
HecoNieoOpa3yromre; OCHOBaHWN (WIENOYM W HEPACTBOPUMBIC OCHOBAHUSA);
KHCIIOT (KUCIOpOACOAepKAIUe M OCECKUCIOPOIHbIC, OIHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPEHUX U KUCIIBIX)

4.2

duznyeckue M XUMHYECKHE CBOMCTBa MNpOCThIX BCHICCTB-HCMCTAJJIOB:

BOJIOPO/1a, XJIOpa, KUCIOPOJIa, Cephl, a30Ta, pochopa, yriaepoaa, KpeMHUS

4.3

OU3NYECKUE U XMMHYECKHE CBOMCTBA IPOCTBHIX BEIIECTB-METAJUIOB: JIUTHS,
HATpusl, KaJlusi, MarHusl U KaJblUs, aJIOMUHUS, *Kejne3a. DIEKTPOXUMUYECKHUI

Ps HAIPSKEHUN METAJLIOB

4.4

OU3NYECKUE U XUMUYECKHUE CBOKMCTBA BOJOPOJAHBIX COCINHEHUN HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOAOPOIA, AMMHAKA

4.5

duznueckrue U XMMUYECKHE CBOMCTBAa OKCHUIOB HemeTawioB: cepsl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuus(IV). [lonyuenue

OKCHUJ0B HEMETAJIJIIOB

4.6

Xumunueckre cBoiicTBa okcumoB: MetawioB [IA-IIIA rpymm, mnka, meau(ll) u

xenesa(ll, IIT). [Tonyyenne okCUAOB METAILIIOB

4.7

XUMHUYECKHE CBOMCTBA OCHOBAaHUN U aM(OTEPHBIX THAPOKCUIOB (Ha IpuMepe
TUAPOKCHUJIOB AJIOMUHHUS, Kene3a, LuHKa). [lomydeHne ocHOBaHUM U

aM(OTEPHBIX THAPOKCUIIOB

4.8

OOure XMMHUYECKHE CBOMCTBA KUCIIOT: XJIOPOBOAOPOIHOM, CEPOBOJOPOIHOM,
CEpHHUCTOU, CepHOM, a30THOH, (HochopHOM, KpeMHHEBOU, yroiapbHOU. OcoObie
XUMUYECKHE CBOMCTBAa KOHILICHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.

[Tonyuyenue xucior

4.9

OOue xuMUYecKre cBoicTBa cpeHux coneil. [lomyuenue coneit

4.10

[Tomydenue, coOupaHue, paclo3HABaHWE BOAOPOJA, KHUCIOPOAa, aMMHUAaKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[TonyuyeHnne amMmmHaKa, CEpHOM U A30THOM KUCIIOT B MPOMBILIIIEHHOCTH. O0111e

CIOCOOBI OJTYYCHHUSI METAJIOB




4.12

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COC,Z[I/IHGHPIP'I

XUMHYECKUE PEAKIIUU

5.1

Knaccudukanus XuMHYECKUX peakuii o pa3ITuYHbIM IPU3HAKAM: 110 YUCITY U
COCTaBYy YYacCTBYIOLIMX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo

W3MEHEHHMIO CTEIICHEH OKMCICHUS XUMUUECKUX IJIEMEHTOB

52

TeroBoit »pQexT XUMHUYECKOH peakiuy, TEPMOXUMHUYECKHUE YpaBHEHHUS.

DK30- U 3HI0TEpMUYECKUE peakluu. TepMOXUMUYECKUE YPaBHEHUS
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OKHCANTENBHOBOCCTAHOBUTENbHBIE peakui. OKHCIUTENN U BOCCTAHOBUTEIH.
[Ipomieccbl  OKMCIIEHUST H = BOCCTAHOBIICHHS.  DJEKTPOHHBIM  OayaHC

OKHCIIUTEIILHOBOCCTAHOBUTEIIHLHOM pcaknuu

5.4

Teopus snekTponuTHYECKON Arcconranu. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI

" HCOJICKTPOJIUTHI. CunbHble U caa0ble OJICKTPOJIUTHI. CreneHb Jucconuanumn

5.5

Peakiiun noHHOTO OOMeHa. YCIOBHS MPOTEKaHHUs PeakIMii MOHHOTO oOMeHa,

IIOJIHBIE U COKPAILIEHHBIC HOHHBIC YPABHEHUS PEAKLIUN

XuMHS ¥ OKpYyKarolas cpena

6.1

BemectBa m marepuanbsl B IOBCEIHEBHOW >KM3HM 4YernoBeKa. besoracHoe
WCIOJIb30BAHME BEIIECTB M XUMHUYECKHX pPEaKIuii B JIA0OpaTOpUU U OBITY.

HepBaH MNoMOIIb MPU XUMHUYCCKUX OKOraX U OTPABJIICHUAX

6.2

XUMHUUECKOe 3arps3HEHUE OKpYy)Karollel cpeabl (KUCIOTHBIE —JIOXK/H,
3arpsi3HEHUE TOYBBI, BO3yXa M BOJOEMOB), CIIOCOOBI €ro IMperoTBpaIleHUs
[Ipenenbuas nomyctumasi koHueHTpauusi BemectB ([1JK). Ponp xumum B
pelICHHH HKOJOTHYECKUX MpobieM. YcuieHue mapHUKOBOro 3ddekra,

pa3pyLieHue 030HOBOTO CIIOSI

6.3

[Tpumenenue cepsl, a3ota, ¢pochopa, yriaepona, KpeMHHUS U UX COCTUHECHUN B
ObITY, MEIHIMHE, MPOMBIIUICHHOCTH U CEIbCKOM Xo3sicTBe. [Ipumenenue
METAJUIOB M CIUIAaBOB (CTallb, YYTYH, JIOPAJTIOMUHMNA, OpoH3a) B OBITY M
IIPOMBIIIJIEHHOCTH UX coequHeHui. [loHATHE 0 KOPPO3UK METAIIIOB, OCHOBHbIE

CIOCOOBI 3aIIUTHI UX OT KOPPO3UU

6.4

[TpupoaHble MCTOYHHMKM YTJIEBOJOPONOB (Yrojib, MPUPOAHBIA Ta3, HEPTH),

MPOIYKTHI UX MepepaboTku (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHavanbHBIC MOHITHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yriaepoja (MeTaH, 3TaH, 3TUJIEH, alleTUIICH, 3TaHOJI, TJIULIEPUH, YKCYCHAs KUCIIO0TA).
[ToHsiTHE 0 OMOTOTMYECKU BXKHBIX BEIIECTBAX: JKUPAX, OCNIKaX, YIIeBOAaX — M UX

POJIA B JKU3HU YCIIOBCKA




PacuéTtnr:

7.1 o GpopmynamM XUMHUYECKUX COCTUHEHUHN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMHYECKUM ypaBHEHUSIM
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