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IHHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWUMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
COCTAaBJICHA Ha OCHOBE TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenbHON MpOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHUs, IPEICTABICHHbIX
B ®I'OC OO0, a Ttakke Ha oOcCHOBe (QeaepasbHOM paboyel MPOrpaMMbI
BOCITUTAHUA M C y9€TOM KOHIICTIIINH MPETIOIaBaHMs yIeOHOTO MpeaMeTa « XuMUsD)
B 00pa3oBaTeNbHBIX Oprau3anusx Poccuiickoit denepanun.

[Iporpamma mo xumuu Aa€T MPEACTABICHHE O LENSAX, OOLIEH CcTpaTeruu
oOy4eHHsi, BOCHUTAHUS W Pa3BUTUS OOYyYarOUIMXCS CPEICTBAMH Y4eOHOTrO
npenMera, YCTaHaBIMBAaE€T  O00s3aTENIbHOE  IPEIMETHOE COJIEpKaHUE,
IpelycMaTpuBaeT paclpelesieHne €ro Mo KiaccaM U CTPYKTypHpOBaHHE II0
pasmeraM W TeMaM NPOrpaMMbl IO XUMHH, OIpPEACNAeT KOJIMYECTBCHHBIC U
KayeCTBEHHbBIE XapaKTePUCTUKU COJIepKaHUA, PEKOMEHTYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUU C YYETOM  MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOrO TPOIECCa, BO3PACTHHIX
O0COOEHHOCTEW  OO0ydYaloImUXCs, ONpeAeTsieT BO3MOXKHOCTH TpeaMeTa  Jyis
peanu3anuu TpeOOBaHUM K pe3yJbTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTelibHOM
IporpaMmbl Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHus, a Takke TpeOOBaHUU K
pe3ynbTaTaM 00y4YeHHUs XMMUU Ha YPOBHE 1ieJiel U3yueHUs IPeIMETa 1 OCHOBHBIX
BUJIOB y4€OHO-MO3HABATENBHON JEATEIBHOCTH OOY4YalomIerocs MO OCBOEHHUIO
y4eOHOTO COACpKAHMUS.

3HaHWE XUMHUHU CIYXKUT OCHOBOW i (OPMHUPOBAHUS MHPOBO33PECHUS
oOy4aroIerocsi, €ro MpeaCTaBICHU O MaTepUaIbHOM €IUHCTBE MHUPA, BAXKHYIO
poJib urparot GopMHpyeMble XHUMHEH MPEACTaBICHUS O B3aUMONPEBPAIICHUSIX
SHEPrUud U 00 SBOJIOLUUU BEUIECTB B MPUPOJE, O MyTSIX PEIICHUS TII00ATbHBIX
npo0sieM YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPreTUUYECKOH,
MUIIEBON U KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET  peanu3allii  BO3MOXHOCTEM  JUII  CaMOpa3BUTHI |
bopMHpOBaHUS KYJIbTYphI JINYHOCTH, €€ 001Iel 1 PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B (GOPMUPOBAHKME MBIILIEHUS M TBOPYECKUX CIIOCOOHOCTEMN
oOy4aroluxcsi, HABBIKOB MX CAMOCTOSITENIbHOM  y4yeOHOW  JesATENbHOCTH,
DKCIIEPUMEHTAIBHBIX W  HCCIEAOBATEIBCKUX YMEHUH, HEOOXOMUMBIX KaKk B
MOBCEAHEBHOM )KM3HU, TaK U B IPOPECCUOHAIBHON IEATENbHOCTH;

3HAKOMUT CO CHEeUU(PUKON HAYyYHOTO MBIILJICHUS, 3aKJIaJbIBAET OCHOBBI
IIEJIOCTHOTO B3IJIsA/Ia HAa €IMHCTBO MPUPOJILI U YETIOBEKA, SIBIISIETCS] OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUU €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHUS K E€CTECTBEHHO-
-Hay4YHbIM 3HAHUAM, K TPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIA]l B SKOJIOTHYECKOE
oOpa3zoBaHne 00YUaIOIIUXCSI.

JlanHble HampaBieHUs B OOy4YeHHHM XUMHH OOECHeuMBaIOTCA creun(ukon
comepkaHusi  y4eOHOTO  TpeaMeTa, KOTOPBIM  SBISETCA  MENaroTUYeCKH
aJanTHPOBAHHBIM OTPAKEHHEM 0a30BOM HAYKU XMMHUHU Ha ONPEACIIEHHOM dTare e¢
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIET0 0Opa30BaHUS OPUEHTHUPOBAH HA
OCBOCHHE OOYYArONIUMHUCS CHCTEMbI TIEPBOHAYAIBHBIX TMOHATUNW XWMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTIEJbHBIX 3HAYMMBIX IOHITHH
OPTaHUYECKON XUMUHU.

CtpykTypa coaepkaHus MporpaMMbl MO0 XUMHH C(POpMHpOBaHA Ha OCHOBE
CHUCTEMHOr0 mnojaxona k €€ m3ydeHuto. Cojliep:KaHuEe CKIIAIbIBAECTCSI U3 CUCTEMBI
MOHATHUM O XUMHYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBbI HOHITHN O XMMHUYECKON
peakmmu. O0e OTH CHUCTEMBl CTPYKTYpHO OpPTaHU30BaHBI TIO TPHHIIUITY
MOCJIEIOBATEILHOTO PA3BUTHSI 3HAHUN Ha OCHOBE T€OPETUUECKUX MPEACTABJICHUN
Pa3HOIO YPOBHSI:

— ATOMHO--MOJICKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepunoanueckoro 3akona /{. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— TpeACTaBIeHUM 00 DJIEKTPOIUTUYECKOM JUCCOIMAIlMA BEIIECTB B
pacTBopax.

Teopernueckne 3HaHHS PACCMATPUBAIOTCA HA OCHOBE AMIUPUYECKHU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJHOTO
YPOBHS K JPYroMy, BBINOJHAS (YHKIUU OOBSICHEHHUS | MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHSI U TMOJTYYEHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMmbl IO XUMHH  CHOCOOCTBYeT  (HOpPMHPOBAHHIO
MPEICTABICHUS O XMMHUYECKOW COCTABJISIFOIIECH HayYHOW KapTUHBI MUPA B JIOTUKE
€€ CHCTeMHOM MpUPOJbI, IEHHOCTHOIO OTHOUIEHHWS K HAyYHOMY 3HAHUIO U
METOJlaM TO3HAaHWS B Hayke. M3ydeHHe XUMHHM MPOUCXOJIUT C MPUBJICUCHUEM
3HAHWM W3 paHee W3YYCHHBIX YUYEOHBIX MpeamMeToB: «OKpyKarommil Mup»,
«buomnorus. 57 knaccel» U «Pu3uKa. 7 Kjaccy.

[Ipy w3yyeHHMH XUMHUH TPOUCXOAUT (OPMUPOBAHME 3HAHUM OCHOB
XUMUYECKON HAYKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOMN
NEATEeIbHOCTH 4YEJIOBEKAa M KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3agadya y4eOHOro mnpeaMera COCTOMT B (DOPMHUPOBAHMHM CHCTEMBI XUMHUYECKUX
3HAHUN — Ba)KHEUIMX (haKTOB, MOHSITHH, 3aKOHOB U TCOPETUUECKUX MOJIOKEHUH,
JOCTYITHBIX O0OOIIEHWI MHUPOBO33PEHYECKOTO XapakTepa, S3blKa HAYKH, B



OpUOOIIEHMM K HAy4YHbIM METOJlaM TMO3HaHUS MpU HM3YYEHHH BEIIECTB H
XUMHUYECKUX peakiui, B (OPMUPOBAaHUU U PA3BUTUU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHHH B Yy4eOHO-TIO3HABATEIbHOW M y4e€OHO-UCCIEN0BATEIbCKOMN
JESITeIbHOCTH, OCBOCHUHM MpPaBHJI 0€30MacHOro oOpalleHusi C BEIIeCTBAMU B
MOBCEAHEBHOM JKU3HU.

[Ipu mM3ydyeHUu XMMUU HA YPOBHE OCHOBHOrO OOILEro 0Opa3oBaHUs BaXKHOE
3HaYeHUe MPUOOPENN TaKue 1ed, KakK:

— (GOpMUPOBAaHME WHTEUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEILHOMY MPHUHSTUIO PEIICHU,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLIUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTb OOYy4YeHUs Ha  CHUCTEMAaTHYeCKoe MpUOOIIEeHUe
oOydaromuxcsi K CaMOCTOATEIbHOW IO3HABATEIbHOW NEATEIbHOCTH, HAyYHBIM
METO/IaM TO3HaHus, (GOPMHUPYIOIIUM MOTHBALIMIO U PA3BUTHUE CIIOCOOHOCTEH K
XVMHUH,

— obecrieyeHne ycIoBUi, CIIOCOOCTBYIOIIMX MPHUOOPETEHUIO 00YyJarOIUMUCS
OMbITa PA3HOOOPA3HON NESITENbHOCTH, MO3HAHUSI M CAMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMH), MUMEIOIIUX YHUBEPCAIbHOE 3HAUYCHUE IS
pa3INYHBIX BUOB JEATEIbHOCTH;

— (dopmupoBanre oOmEeH (PYHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATH M OLICHUBATH SIBJICHUS
OKpY>KaIoIller0 MHpPA, WUCIONb3Yysd 3HAHHWS M ONBIT, MOJYyYEHHBIC MPH H3yYECHUHU
XUMUHU, TPUMEHSATh UX MpPU PEHIeHUH MNpoOJieM B TOBCEAHEBHOM JKU3HU U
TPYAOBOU JIEITEIBHOCTH;

— (QopmupoBanue y oOydaroolmuxcsi TYMaHUCTUYECKHMX OTHOUICHU,
NOHUMAaHUSl LEHHOCTH XUMUYECKUX 3HAHUM JUIsi BBIPAOOTKH DKOJOTMYECKH
1[e1ecCO00pa3HOro TMOBEACHHUS B OBITY U TPYIOBOM JAESATENBHOCTH B IIENAX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEW IPUPOAHOUN CPENBL;

— pa3BUTHE MOTHBALMM K OOYUYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHMIO HA OCHOBE YCBOEHHUS OOIICYETIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpOoduiisi U HAmpaBiIE€HHOCTH JalbHEHIIEro
oOydeHusl.

OOmiee YMCIO YacOB, OTBEAEHHBIX [UISI H3YYEHHS XUMUU Ha YpOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, coctapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COJEPKAHUE OBYYEHMUA

8 KIIACC

IlepBoHaYaIbHbIC XUMHYECKUE TIOHATHS

[Ipenmer xumuu. Ponp XUMHUM B KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK.
Tena u BemectBa. dusnueckue CBOICTBa BEHIECTB. ATpPEraTHOE COCTOSIHHE
BellecTB. [loHATHEe O MeTO/ax MO3HAHUSI B XUMHUHU. UHCThIE BEIIECTBA U CMECH.
CriocoObl pa3feieHust CMECEH.

ATOMBI U MOJEKYJIbl. XUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BElIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuueckas ¢Gopmyna. BaneHTHOCTP aTOMOB XHMHMUYECKHX 3JEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. OTHOCUTENbHAas AaTOMHas Macca.
OtHocuTenbHasT MOJEKyIsipHas Macca. MaccoBasi 0Jisl XUMUYECKOTO 3JIEMEHTA B
COEMHEHHUH.

KomnuectBo Bemiectsa. Moib. MoisipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIA CTPYKTYpPHBIX €IUHUIl BemiecTBa. Pacu€rsl mo Qopmynam
XUMHUYECKUX COEIUHECHUMN.

Ou3NUecKue U XMMHUUYECKUE SBJICHUSA. XUMUYECKAsI peaKlUsl U €€ MPU3HAKU.
3aK0oH COXpaHEHHS MAacChl BEIIeCTB. XWMHUYECKHe ypaBHeHus. Kiraccudukanus
XUMHUYECKUX PeaKIUil (COeTUHEHNS, PA3I0KEHHUS, 3aMEIlIeHHsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOU, MpaBWaMu pabOThl B JlabopaTopuu u
npuémMamMu oOpalleHus: ¢ J1adbopaTopHbIM 000PYJOBAaHUEM, U3YUYEHUE U OMHCAHHE
¢u3nUecKkux CBOMCTB 0Opa3lloB HEOPraHWYECKHWX BEIIECTB, HaOMIOACHHE
¢usnueckux (IJIaBJEHWE BOCKA, TasHUE JIbJla, PAcTHpaHUE caxapa B CTYIIKE,
KUIIEHWE W KOHJICHCAIUSl BOJIbl) U XMMHUYECKUX (FOPEHHE CBEYHU, MPOKAIUBAHUE
METHOM MPOBOJIOKU, B3aMMOJICHCTBHE MeJia ¢ KHCIIOTOW) sIBICHUH, HAO0IeHne 1
OMKCaHUE MPHU3HAKOB NMPOTEKAHUS XUMHUYECKUX peakuuid (pasiioKeHHe caxapa,
B3aMMOJICCTBHE CEPHOM KHUCJIOTHI C XJOPUIOM Oapusi, pa3jiokKeHUE TUIPOKCUAA
Menu (II) mpu HarpeBaHuu, B3auMoIeCTBUE Kene3a ¢ pacTBopoM cosu Menu (II),
M3y4eHUE CIOCOOOB pa3lelICHUs] CMECEH: C TOMOIILI0 MarHurta, (PrIbTpoBaHUE,
BBITIAPUBAHUE, JUCTWLISALNS, XpoMaTorpadus, TPOBEICHUE OYNCTKUA IMOBAPEHHOM
CoJid, HAOJIOJIEHWEe U  ONHCAHWE  PE3yJbTATOB  TNPOBEJECHUS  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacChl, CO3JIaHHE MOJEJIEH MOJEKYI
(IapocTep:KHEBBIX ).

BaxHenmue npeacTaBUTe M HEOPraHMYeCKUX BellecTB

Bo3nyx — cmech razos. CocrtaB Bo3ayxa. Kucimopon — 3leMEHT U MPOCTOE
BeniecTBo. HaxokneHue kucimopoia B TNpUPOAE, (PU3MYECKHE U XHUMUUYECKHE
cBoiictBa (peaknuu ropenus). Oxcuapl. [Ipumenenue kucnopona. CrocoOb!



NOJIyYeHHUs] Kuclopoda B JabopaTopuu U mpombiluieHHOCTH. Kpyrosopor
Kuciopoza B mpupojae. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPO/A.

TennoBolt 3(PexT XUMHUUECKOW peakinu, TePMOXMMHYECKHE YpaBHEHMS,
9K30- M DHAOTEPMHUYECKHE PEAKUUU. TOIIMBO: Yrojlb M METaH. 3arpsi3HECHUE
BO3/lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdeKkTa, pazpyiieHrne 030HOBOTO CIIOSI.

Bonopon — snemeHT u npocroe BemecTBo. Haxoxnenne Bogopoaa B npupoe,
¢uznueckne W XUMHUYECKHE CBOMCTBA, NPUMEHEHHUE, CIOCOOBI MOIYYCHHUS.
Kucnotsl u conmu.

Monspablii  006éM  Ta30B. Pacu€rbl 1O XMMHMYECKHMM  ypaBHEHUSIM.

dusnueckne CBOWCTBa BOAbl. Boma kak pactBoputenb. PacTBOpBL.

HaceolllleHHbIE M1 HEHACBHIILIEHHbIE PacTBOPbI. PacTBOPUMOCTH BEIECTB B BOJIE.

MaccoBasi 1011 BEIECTBA B pacTBOpE. XUMUUYECKUE CBOMCTBA BObl. OCHOBAHUSI.

Ponp pacTBOpOB B mpHpoae U B KM3HU 4esoBeKa. KpyroBopoT BOJIbI B MpUpPOJIE.
3arpsA3HeHne NpUpoAHbIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHenuil. Oxkcunbl. Kiaccudukanus
OKCHUJIOB:  cojieoOpa3yroniue  (OCHOBHBIE, KHUCJIOTHbIE, aM{@OTepHbIE) W
HecosieoOpasyromue. Homenknatypa oxcumoB. DuU3NYECKHME €W XUMHUYECKHUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukaiuss ocHOBaHUN: IIETOYM U HEPACTBOPUMBIC
ocHoBaHusA. Homenknarypa ocHoBaHuil. Pu3nyeckue M XUMHUUYECKUE CBOKCTBA
ocHoBaHuU. [losryyeHrne oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBA KUCHOT. Pan aktuBHoctn MetamuioB H. H. bekerosa.
[Tosryuyenue KUCIoT.

Conu. Homenknatypa cosneil. @uU3n4YecKkre 1 XMMUYECKUE CBOMCTBA COJICH.
[Tosmyuenue couen.

['eHeTnueckas CBA3b MEKY KIIACCAMH HEOPTaHUYECKUX COCITUHECHHIA.

Xumuueckuii IKCnepumenm:

Ka4EeCTBEHHOE ONPEACIICHUE CONEPKAHMS KHUCIOPOa B BO3JyX€E, IMOJyUYCHHE,
coOupaHue, pacrno3HaBaHME U H3YyYEHHUE CBOMCTB KHUCJIOPOJa, HaOII0JeHUE
B3aMMOJICUCTBUSL BEHIECTB C KHUCIOPOJIOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpamieHus TopeHus (Tmokapa), O3HAKOMJICHHE C oO0pas3iaMu OKCHIIOB U
ONMKMCAaHUEe HX CBOMCTB, MOJIy4eHHE, COOMpaHHE, paclo3HABAaHHE W HU3Yy4YEHUE
CBOWCTB BOJIOpoJia (ropeHue), B3auMmojieicTBue Bojopoaa ¢ okcugaom menu (II)
(BO3MOKHO HCIIOIB30BAHME BHICOMATEPHAIIOB), HAOIIOICHNE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIIENOBaHWE OCOOCHHOCTEH pACTBOPEHHsS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPEACIEHHON
MacCOBOW J0JIE pacTBOPEHHOTO BEUIECTBA, B3aUMOJECHCTBUE BOJBI C METaJlJIaMU
(HaTpueM ©  KaiublueM) (BO3MOKHO HCIIOJIb30BaHUE BHUECOMATEPHAJIOR),



UCCJIeIoBaHUE O0pa3l0oB HEOPraHMYECKHX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaAO0JI0ICHHEe U3MEHEHUSI OKPACKU MHAMKATOPOB B PAacTBOpPaxX KUCJIOT U IIEJIOYEH,
uzydyeHue B3aumojenctBus okcuna meau (II) ¢ pacTBopoM CepHOM KHCIOTHI,
KUCJIOT C METaJUlaMHU, PEaKUWi HEWTpaAU3alWu, IOJIYyYEHUE HEPACTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOTO METala JAPYTMM M3 pacTBOpPA COJIM, PEIICHUE
DKCIEPUMEHTANIBHBIX 3aJa4 MO TeMe «BaxHelmme Kiacchl HEOPTaHUYECKHUX
COECIMHEHUIY.

IHepuoanueckunit 3akoH u Ilepuognueckass cucremMa XHUMHYECKHX
ieMeHToB JI. WU. MenaeneeBa. CtpoeHue aToMoB. XHMHYECKasi CBS3b.
OKHCINTETIbHO-BOCCTAHOBUTE/IbHbIC PEAKIMHU

[lepBbie TOMBITKM KIIaCCH(PUKANNKA XUMHYECKUX JJIeMEeHTOB. l[loHsTHe O
rpyImnax CXOJHBIX 3JIEMEHTOB (IIEJOYHBIE U IIEJIOYHO3EMENbHBIE METAJLIbI,
TaJIOTeHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3yroT aM(POTEPHBIE OKCUIBI
Y TUJIPOKCUBI.

ITepuonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N.  MengeneeBa.  Koporkomepuoanas W JUIMHHONEPUOAHAS  (OPMBI
ITepunoanueckout cucreMbl xumuuyeckux 3nemeHToB 1. M. Menneneesa. leprnoast
u rpynnsl. PU3NYECKHHA CMBICI NOPSIAKOBOIO HOMEpPA, HOMEPOB NEPHOAA H
IPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX saep. M3oTonbl. DnekTponsl. CTpoeHUE
ANIEKTPOHHBIX ~ 000JI0YEK aTOMOB TMepBbIX 20 XMMHYECKHX 3JIEMEHTOB
Ilepnommueckonn cucremnr J[. M. MenneneeBa. XapakTepUCTHKAa XUMHUYECKOTO
AJIEMEHTA I10 €ro noJjokeHuro B Ilepuognueckon cucreme 1. 1. Menneneesa.

3aKOHOMEpPHOCTH M3MEHEHHUs paguyca aTOMOB XUMHUYECKUX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB MO IrPpyIaM U Nepruoaam.

3nauenue [lepuoauueckoro 3akoHa u [lepruoanueckoil cuCTeMbl XUMUYECKHUX
AJIEMEHTOB Ul pa3BUTHS Hayku U npaktuku. [[. M. MenneneeB — y4yéHbI u
rpaXXJIaHUH.

Xumuueckas cBs3b. KoBaneHTHas (mojispHas M HEMOJISIpHAs) CBSI3b.
DIEKTPOOTPULIATELHOCTh XUMUYECKUX DJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucieHusi.  OKHUCIHUTEIbHO--BOCCTAHOBUTEIIbHBIE  PEAKIIHMH.
[Iporecchl OKUCIEHUS U BOCCTAHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METANIOB M HEMETaIOB, B3aUMOJICHCTBHE
TUIPOKCUAA LMHKA C PAacTBOPAMHU KHCIOT W IIEJIOYEH, MNPOBEJACHHE OIIBITOB,
WUIFOCTPUPYIOIIUX ~ OPUMEPBl  OKUCIHUTENbHO-BOCCTAHOBUTEIBHBIX  PEaKIIM
(ropenue, peakiMu pa3ioKeHUs, COSTUHEHNUS).

Meoscnpeomemmnvwie ceazu



Peanmu3anus MeXNpeaIMETHBIX CBsS3€d IPH HM3YYEHUUM XMMHMM B 8 Kiacce
OCYILECTBIISIETCS 4YEpEe3 HCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO--HAyYHBIX
MOHATUH, TaK U MOHATUMN, SABJISIOIIMXCS CUCTEMHBIMU JUISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOT' 0 ITUKJIA.

OO1ue ecTeCTBEeHHO--HAayUHbIe MOHATHS: HAYyYHBINA (DaKT, THUIIOTE3a, TEOPHS,
3aKOH, AaHalW3, CHHTE3, KIacCUpUKalusi, MNEPUOAUYHOCTb, HaAONIIOIEHUE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, MOJIENb, SIBIICHUE.

@dusnka: Marepus, arToM, OJJIEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIUJ,
M30TONBI, PAAUOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUYECKUI 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, Ia3, (U3MUECKHUE BEIMYWHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, TUTaHETHI, 3BE€3/1bl, COMHIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapocdhepa, MHHEpaANbl, TOPHBIE MOPOIbI,
II0JIE3HBIE NCKOIIAEMBbIE, TOILUINBO, BOAHBIC PECYPCHI.

9 KUIACC

BemrecTBo M XuMHYecKasi peakuus

[Tepuonnueckunt 3akoH. [lepuoanyeckas cucrema XUMUYECKUX JIEMEHTOB /1.
N. MengeneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HM3MEHEHHH CBOICTB
XUMUYECKUX DJIIEMEHTOB IIEPBBIX TPEX NEPUOJOB, Kaius, KalblUUd H HX
COCIMHEHM B COOTBETCTBUM C IIOJIOKEHHUEM »3JeMEHTOB B llepuonmyeckon
CUCTEME U CTPOCHUEM UX aTOMOB.

Crpoenue BemecTBa: BUABI XMMHYECKOW CBsI3U. THUIBI KpUCTAUIMYECKUX
pEelETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT TUIIA KPUCTAUIMYECKOW PEIIETKU U
BHUJIa XUMHUYECKOH CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPTaHUYECKUX BEIIECTB. XHUMUYECKUE
CBOMCTBAa BEUIECTB, OTHOCAINMXCSA K Pa3IM4YHBIM KJAcCaM HEOPraHUYECKUX
COCIMHEHMI, TEHETUYECKAs CBSI3b HEOPTaHUYECKHUX BEILECTB.

Knaccudukanus XuMIUECKUX PEaKuil Mo pa3InyHbIM MPU3HAKaM (IO YHUCITY
U COCTaBy YYacCTBYIOIIMX B pEaKLUHUU BEIIECTB, MO TEIIOBOMY 3(hdexTy, Mo
M3MEHEHHUIO CTETMEeHEW OKHUCIICHUS XMMUYECKUX AJIIEMEHTOB, MO0 OOpPaTUMOCTH, IO
YYACTHIO KaTalu3aTropa). JK30- U 3HAOTEPMUYECKHE PEAKIIMH, TEPMOXUMHUYECKUE
YPaBHEHUS.

ITonsitue o ckopoctn Xxumuyeckol peakuuu. llonarue o6 oOpaTUMBIX U
HEOOpaTUMBIX XMMHUYECKUX peakuusix. [IoHsITHEe O TOMOTE€HHBIX M T€TePOTeHHBIX
peakuusax. Ilonarne o karanmmuse. I[loHATHE O XMMHYECKOM paBHOBECUU. DaKTOPHI,
BIMAIOIIAE HAa CKOPOCTh XMMHMYECKOM pEaKUUU U IOJIOKEHUE XHMHYECKOTO
paBHOBECHS.

OKHUCAUTENBbHO-BOCCTAHOBUTEIbHBIE  PEAKLMH,  DJIEKTPOHHBIM  OaslaHC
OKHUCJIMTEIBHO-BOCCTAaHOBUTENBHOU  peakiuu.  CocraBineHue  ypaBHEHUH



OKHCIIUTEJIbHO--BOCCTAHOBUTENBHBIX ~ PEAKIIMA C  HCHOJIb30BAHHEM  METOAA
AJIEKTPOHHOTO OanaHca.

Teopus PNEKTPOAUTUYECKON AUCCOLUALNN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
KaTtnonsl, aHnonsl. MexaHu3M AMCCOLUMALNMM BEIIECTB C PA3JIMYHBIMU BUIAMU
xuMuueckoi cBsizu. Crenens aucconuanuu. CuiabHbIC U ClIa0ble AIEKTPOIUTHI.

Peakiiun nmonHoro oOmMeHa. Y CIoBHsI MPOTEKaHUS PEaKIMii HOHHOTO 0OOMeHa,
IOJIHBIE W COKpAIUEHHbIE HWOHHBIE YypaBHEHHUsA peakiuil. CBoiicTBa KHCIIOT,
OCHOBAHHI U COJIEH B CBETE MPEACTABICHUM 00 3JIEKTPOIUTHUECKON AUCCOLIMALINH.
KauecTBeHHbIe peakuy Ha HOHBL. [IoHSATHE O TUAPOIN3E COJEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISMH KPUCTAIUIMYECKUX PEIIETOK HEOPraHWYECKUX
BELIECTB — METAJIOB U HEMETaIoB (rpaduTa W anMasa), CIO0KHBIX BEIIECTB
(xJopuga HaTpHsl), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKLHH
OT BO3JCHCTBUS pa3IUYHBIX (DAKTOPOB, HCCIEIOBAHHE 3JIEKTPONPOBOIHOCTH
pacTBOPOB BEUIECTB, Mpolecca AUCCOLUMALMM KHCJIOT, IIEJI04Ye U coJeu
(BO3MOXXKHO ~ MCIOJIb30BAaHME  BHJIEO  MATEpUAJIOB), TMPOBEJECHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKU  TMPOTEKaHHWs]  peaKkluii HOHHOrO  oOMeHa
(oOpa3zoBanue ocaaka, BBIACICHHE Ta3a, OOpa3oBaHWE BOMABI), OIBITOB,
WUTIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropeHue, peakiu pas3ioXKEeHUs, COSAUHEHUs ), PACIIO3HABaHHE HEOPraHUYECKUX
BEIIECTB C IIOMOMIbIO KAUYECTBEHHBIX pEAKUMA HA  HOHBI, PpEIICHUE
AKCIIEPUMEHTAIIBHBIX 3a/1a4.

Hemeranibl 1 MX coeUHEHUSA

OOmrast xapaktepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOSHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u (U3M4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMMHWYECKHE CBOMCTBA Ha IPUMEpPE  XJopa
(B3auMoOJeiiCTBHE C MeETaulaMH, HEeMeTaJUlaMH, IleJouaMu). XJIOPOBOJOPO/I.
ConsiHast KHMCIIOTa, XMMHUYECKHE CBOWCTBA, MOJy4YeHUE, NpUMEeHeHue. JlelicTBue
XJIOpa M XJOPOBOJOPOJA HA OPraHu3M 4YejaoBeKka. BakHenmume XJIOpUIbl U HX
Hax0XJICHUE B IIPUPOJIE.

Ob6mast xapakrepuctuka 371eMeHTOB VIA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIE CTEeNeHH okucieHus. CTpoeHHe M (PU3UUECKHEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOIa U Cepbl. AJIIOTPOIHbIE MOIU(UKAIIMHM KUCIOPOIa
U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOPOA, CTpOCHUE, (PU3UUECKHE U
XUMHYECKUE CBOWCTBA. OKCUIBI CEpbl KaK MPEICTABUTEIN KHCIOTHBIX OKCHJIOB.
CepHas kucinora, ¢uU3MUYEeCKMEe UM XHMMHUYECKHME CBoiicTBa (oOmme Kak
NpeICTaBUTENsI Kjacca KHUCIOT W crenududeckue). XUMHUYECKHE peaklu,
JeXalMe B OCHOBE MPOMBIIIIEHHOTO CIOCO0A TMOJYYE€HHUS CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KUCIOTHI. CONM CEPHOM KUCIIOThI, KAYECTBEHHAS PEAKIIUS Ha



cynbdar-uoH. Haxoxxnenue cepol U €€ COeNMHEHUH B Mpupoje. XUMHUUYECKOEe
3arpsi3HEHUE OKpYXKAIoIIel cpelbl COSAMHEHUSIMU cepbl (KUCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €T0 MPEAOTBPAIICHHUS.

OOmast xapakTepucThkKa 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B MPUPOJIE,
busnueckue u xumudeckue ceorctra. Kpyrosopot azora B nmpupozae. AMMHUAK, ero
bu3znuecKkrue U XUMUYECKHE CBOMCTBA, MOTy4YeHHe U npuMeneHue. Conn aMMOHus,
ux pU3NYECKHEe U XUMHYECKHE CBOWCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOITy4YeHHe, (PU3NYECKUE U XUMUYECKUE
CBOMCTBa (00IME Kak TWPEACTABUTENsI Kjlacca KHUCIOT W  crhenuduyeckue).
Hcnonb3oBaHne HUTPATOB U COJEH aMMOHMS B KAaueCTBE MHUHEPAIbHBIX
ynoopeHuil. XuMHUYEeCKOe 3arpsA3HEHHE OKPYKAIOIIeH Cpeibl COEAMHEHUSAMH a30Ta
(KMCTIOTHBIE JOXIHW, 3arps3HEHUE BO3MyXa, MOUBBI W BoAoémoB). Docdop,
ajutoTponHele Moaudukanuu docdopa, duznyeckrue M XUMHYECKHE CBOMCTBA.
Oxkcun docdopa (V) u docdopnas kuciora, GU3nUecKue U XUMHUIECKHUE CBOMCTBA,
nosiyaenue. Mcnons3oBanue GpocdaToB B KaUECTBE MUHEPATbHBIX YIOOPEHUH.

Ob6mast xapakrepuctuka 371eMeHTOB [VA-rpynmnbl. OCOOEHHOCTH CTpOEHUs
aTOMOB,  XapaKTEepHblE  CTENEHU  OKHUCIEHHUA.  YTJIEpoJ,  aUIOTPOIHBIE
Moau(uKau, pacupocTpaHeHWe B MpUpoae, (U3NYECKUE U XUMHUYECKHE
cBoiicTBa. AzncopOuusi. KpyroBopot yraepoga B mpupone. Okcuabl yriaepoaa, ux
¢bu3nyeckue W XMMHUYECKHE CBOWCTBAa, JEHCTBUE Ha KUBbIE OPraHU3MBI,
MOJIyYeHHE U TMPUMEHEHHE. DKOJIOTMYecKue MpoOJeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), runoresa rno6anbHOTO MOTETIEHUS KITUMaTa, MapHUKOBBIN 3P (HEKT.
VYronpHas KucioTa U €€ CONMM, HUX (PU3NYECKHEe M XUMHUYECKHE CBOWCTBA,
noilyueHne U npuMeHeHue. KauecTBeHHas peakiusi Ha KapOOHAT-MOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHavasibHbBIE MOHATHSA 00 OPTAHMYECKUX BEUIECTBAX KaK O COCTUHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUIEH, alleTUJIEH, 3TAHOJ, TTIMIEPUH, YKCYCHAsI KUCIIOTA).
[IpuponHble HMCTOYHMKH YIJIEBOJAOPOJIOB (Yrojb, NPUPOAHBIA Ta3, HEPTH),
OPOAYKTHl HUX TepepaboTku (OCH3MH), UX POJib B OBITY M MPOMBIIUICHHOCTH.
[ToHsiTMe 0 OMONOTrMYECKM BaXKHBIX BEIIECTBAX: KHUPAX, O€IKax, yriaeBojax — U Ux
pojii B KU3HM 4eloBeka. MarepuaibHOe €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COETMHEHU.

Kpemuuii, ero Qusuueckue u XUMHUYECKHE CBOWCTBA, MOJNyuY€HUE U
npumenenue. CoenuHeHuss KpemHus B mpupone. OOmme mnpeactaBieHus 00
okcune kpemHust (IV) u kpemuueBoil kucnore. CUIUKATHI, UX MCIOJIb30BAaHUE B
OBITY, B TIPOMBIIIEHHOCTH. BakHeille cTpouTeabHble MaTepHalibl: KepaMuKa,



CTEKJIO, IIEMEHT, O€TOH, kene300eToH. [IpobiemMbl Ge30MmacHOro MCIoJIb30BaHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B IOBCETHEBHON KU3HHU.

Xumuueckuii IKCnepumenm:

U3ydeHue o0pa3IoB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIM HA XJIOPHUIA-HOHBI M HAOIOICHUE MPU3HAKOB
UX TPOTEKAHMs, OMBIThI, OTpakaronye (U3NUYECKUE W XUMHUYECKHUE CBOWCTBA
TaJIOT€HOB M HUX COEAMHEHUH (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HaKOMJIEHHE ¢ oOpaslaMu XJOpHUIOB (TaJOr€HHIOB), O3HAKOMIICHHE C
oOpaslamu  ceppl W €€  CcoeAMHEHUSMU  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOAEHHUE Tpoliecca OOyIJIMBaHUS caxapa MoJ JEUCTBUEM
KOHIEHTPUPOBAHHOM  CEPHOM  KHCIIOThl, M3yY€HHE XHUMHUYECKHUX CBOWMCTB
pa30aBIEHHON CEpHOM KUCIIOTHI, TPOBEICHUE KAUYECTBEHHON peakluu Ha Cyab(hat-
MOH W HaOMIOIeHWE TMpU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (U3HUECKUMU
cBoiicTBamMu a3zota, (ochopa um uXx coenuHeHUN (BO3MOXKHO HCIOJIb30BAHUE
BUJIEOMATEpUAIIOB), 0Opa3laMu a30THBIX U (HOcPOpHBIX YI0OpeHUH, MOoydeHHue,
coOupaHue, pacrno3HaBaHWE W M3yYEHHUE CBOMCTB aMMHaka, MpPOBEICHUE
KaueCTBCHHBIX PEaKIUii Ha MOH aMMOHUS U (ochaT-uoH U M3ydEHUE MPU3HAKOB
UX IIPOTEKAHMUsI, B3aUMOJECHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MENIBIO
(BO3MOKHO VICIIOJIb30BAHUE BUJIEOMATEPUAIIOB), V3y4ECHUE MOJIeJIen
KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, (QysuiepeHa, O3HAKOMIIEHUE C
poLIECCOM  aJCOPOIMU  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM TPOTHUBOTA3a, MOJyYEHUE, COOMpaHHUe, PAClO3HABAHUE W HM3yYCHUE
CBOWCTB YTJICKHCIIOTO Ta3a, MPOBEACHUE KAYECTBEHHBIX PEaKkIuii Ha KapOOHAT U
CWIMKAT-UOHbl W U3Y4YEHUE TNPHU3HAKOB HX MPOTEKaHUs, O3HAKOMJICHUE C
OPOAYKIMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEUIEHUE HSKCIEePUMEHTATbHBIX
3a/1a4 1o TeMe «BaxkHeline HeMeTaubl U UX COSAMHEHUS.

MeTasJibl M X COeTMHEHUS

OO01mast XxapaKTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJNIOB HA OCHOBAHUH
ux nonoxenus B llepuomnueckon cucreme xumuueckux dnemeHroB JI. WM.
MenneneeBa u ctpoeHus aTroMoB. CTpoeHue MeTaioB. MeTtaminueckas CBsI3b U
MEeTaJUIMuecKasi  KpUCTAJUTMYeCKass  peméTka.  DIEKTPOXUMHUYECKUU  psf
HanpspDKeHU MeTawioB. U3nyeckrue U XMMHUYECKHe CBOMCTBa MeTauioB. O0miue
CIoCOOBI MOMy4YeHUs: MeTauioB. [IoHSATHE O KOpPpO3UM METAJJIOB, OCHOBHBIE
CIoCcOOBI 3amuThl UX OT Koppo3uu. CruiaBwl (CTalb, YYTyH, JAIOPATIOMUHUMH,
OpoH32a) U UX MPUMEHEHHE B OBITY U TPOMBITIUICHHOCTH.

[lenounble MeTabl: nojoxkeHue B [lepuonnyueckoil cucteMe XMMHUYECKUX
sanemeHToB JI. . MeHneneeBa, CTpoeHHE UX aTOMOB, HAaXOXKJEHUE B IMPHUPOJIE.
duznyueckre U XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKCUIbl U



TUAPOKCUABI HaTpuss W Kauus. lIpuMeHeHHe IIEeNOYHbIX METAUIOB M HX
COEIMHEHUN.

[[lenoyHO3eMENBbHBIE METAUIBI MAarHuid W KaJIbLUA: TOJIOKEHHE B
[Tepuoanueckon cucreme xumuuyeckux siemeHToB [l. . MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJeHue B npupojie. Duzndyeckne u XUMUIECKUE CBOMCTBA MarHus
U Kajnpuuda. Baxueilline coenvHEHUs KaiublUus (OKCUI, THAPOKCHUI, COJIH).
XKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS!.

AmmomMuHHI: TTosokeHue B [leproanyeckoil cucTeMe XUMUYECKUX dJIEMEHTOB
J. . Menneneesa, crpoeHne atoMa, HaxoxzacHue B npupoxae. dusnueckue u
XUMHUYECKHUE CBOMCTBA alOMUHUA. AM(DOTEpHbIE CBOMCTBA OKCHAA U THIPOKCH]IA
ATFOMHUHUSL.

Keneszo: nonoxenue B [leprnoanyeckoil cucteMe XUMUYECKUX AIEMEHTOB /1.
N. MenneneeBa, CTpOCHME aToOMa, HaxoXaeHue B mnpupoae. duznueckue u
XUMHYECKUEe CBOMCTBA xene3a. Okcubl, ruipokcuibl U conm xenesa (II) u xxenesza
(IIT), nx coctas, CBOMCTBA U MOTyYECHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHWE ¢ 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3UYECKUMHU
CBOWMCTBaMHU, HU3YYEHHE  pE3yJbTaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHNE BHJEOMATEPHAIOB), OCOOCHHOCTEM B3aMMOJAEWUCTBUA OKCHJA
KaIbI[Msl U HATpUsi C BOAOW (BO3MOXHO UCIIOJIb30BAaHUE BHJIEOMATEPHUAIIOB),
UCCIIEJOBAHUE CBOMCTB XKECTKOW BOJBI, MPOIECCA TOPEHHUS KEJle3a B KUCIOPOAE
(BO3MOXXHO  HCMOJB30BAHME  BUIEOMATEPUATIOB), TPU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEAKIMU HA MOHBI: MarHus, KaJbLUs, aJIIOMUHUS, [IUHKA, JKelie3a
(IT) u xxene3a (II1), menu (I1), HabmrOIEHNE W OMKMCAHKE MPOIIECCOB OKPAITUBAHUS
IUIAMEHU HWOHAMHU HAaTpHs, Kalus U Kaublus (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB T'MAPOKCHIA ATHOMUHHUS
U TUAPOKCUJA IMHKA, PELIEHHUE YKCIIEPUMEHTAIBHBIX 3a]a4 10 TeMe «BaxkHeiime
METaJUIbl U KX COCTUHECHUS.

XuMus 4 OKPY:KAOIIAs cpeaa

BemecTtBa m Marepuasnsl B OBCEIHEBHOM JKM3HHM 4YesoBeka. besomacHoe
WCIIOJIh30BAaHNE BEIIECTB M XUMUYECKUX peakiuili B ObiTy. I[lepBas momois npu
XUMHYECKUX 0KOrax U OTPABIICHUSX.

XUMHUYECKOE 3arps3HeHUE OKpyXkaroleid cpeabl (nmpenenabHas TOMyCTUMAs
KOHIleHTpanus BemiecTs, Aanee — [IJIK). Poib xumum B penieHun 3KOJIOTHUYECKUX
npooem.

Xumuueckuii IKCnepumMenm:

U3ydeHue o0pas3oB MaTepuasoB (CTEKIIO, CIUIABbI METAIOB, MOJUMEPHbBIC
MaTepHuabl).

Meoscnpeomemmnuwie ceazu



Peanuzanus MexXnpeaMeTHbIX CBs3€d NpU M3YYEHUHM XUMHHM B 9 Kjacce
OCYUIECTBJISIETCS 4epe3 MCIOJb30BAHME Kak OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSITUH, TaK U TOHSATUN, SBJISIONINXCS CUCTEMHBIMU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO--Hay4YHOT'O I[UKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE TMOHSTHS: HAay4YHbIM (DaKT, TUIIOTE3a, 3aKOH,
TEeOopus, aHalnu3, CHUHTE3, KiIacCHU(PUKAIUA, TEPUOJUIHOCTh, HAOIIOJACHHE,
AKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJEINb, SBJICHUE, MMaPHUKOBBIN
a3 eKT, TEXHOIOTHS, MAaTEPHUAIIBI.

®usuka: Marepus, arToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHUJ,
M30TOMbI, PaTUOAKTUBHOCTh, MOJIEKYJa, OJJIEKTPUYECKH 3apsii, MPOBOJHUKH,
MOJYyIPOBOJIHUKH, TUAJIEKTPUKH, (DOTOSIEMEHT, BEIIECTBO, TEJI0, OOBEM,
arperaTHO€ COCTOSTHUE BEIlleCTBa, ra3, pacCTBOp, pACTBOPUMOCTh, KpUCTAJUIMYECKAs]
peméTka, CruiaBbl, (U3MYECKUE BEIMYMHBI, €IMHUIIBI U3MEPEHHUs, KOCMUYECKOe
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COTTHIIE.

buonorus: ¢orocunTes, apixanue, Ouocdepa, dKOCHCTEMa, MHUHEPATbHBIC
yI00pEeHUS, MUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, rtugpocdepa, MUHEpaNbl, TOpPHbIE MOPOJIHI,
M0JIE3HbIE MCKOIAeMble, TOILIMBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHHSA IIPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pE3yNbTaTbl OCBOEHUS NPOrPaMMbl OCHOBHOI'O OOIIETro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJ€ OOy4YeHUsI XMMHHM B €IUHCTBE Y4eOHOH H
BOCIUTATEIBHOMN ESITEIBHOCTH B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUHCKUMU
COIMOKYJIBTYPHBIMU U JyXOBHO-HPABCTBEHHBIMU II€HHOCTSIMHU, HPUHATHIMH B
oOllecTBe MpaBWJIaMd M HOPMaMHM TIOBEACHHUS U CIIOCOOCTBYIOT Ipolieccam
CaMOTMO3HAHUs, CAMOPA3BUTHUS U COLIMATIU3AIUU O0YHAIOIIUXCS.

JIM4HOCTHBIE  PE3yNbTAaThl  OTPAXKAIT  TOTOBHOCTH  OOYYaromIUXCs
PYKOBOJICTBOBaTbCA  CHCTEMOM TMO3UTUBHBIX IIEHHOCTHBIX OpHUEHTAIlUd U
paclIMpeHre OMbITa ASSTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) mnaTpuoOTH4YeCKOro BOCIIMTAHMS:

LEHHOCTHOTO OTHOLIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAyYHOMY HACIEIUI0, TTOHUMAaHHS 3HAYEHUS XMMHYECKOM HAYKU B KU3HU
COBPEMEHHOTO O0O0IIecTBa, CIOCOOHOCTH BIAJETh TOCTOBEPHOW HHGpOpPMAIHEH O
MEePEOBbIX JIOCTHKEHHUSIX M OTKPBITUSX MHPOBOM MU OTEYECTBEHHOM XHUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaJIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUSI O COLMAIBHBIX HOPMAaX U TMpaBUiIaX MEKIUNYHOCTHBIX
OTHOIIECHUHN B KOJIJICKTUBE, KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4yeOHO-HUCCNEAOBATEeNIbCKOM, TBOPUYECKOM M JIPYrMX  BHJAX
JEeSTEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3HON COBMECTHOH MAESTENbHOCTU MpHU
BBITIOJITHCHUH Y4YEOHBIX, TTO3HABATENbHBIX 3a7a4, BBIMOJHEHUU XUMUYCCKUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MPOCKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHHIO
M B3aUMOIIOMOIIM B TIpOIleCCe OTOM Yy4eOHOW MAEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEICHHE W TOCTYNKM CBOMX TOBapULIEH C IO3HUIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUSI MOCIIEICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS:

MHUPOBO33PEHYECKUE MPEICTABICHUS O BEUIECTBE M XMMHYECKOM pPEaKLNH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKW M COCTABJISIONIME
OCHOBY JIJISI TIOHUMAaHUS CYIIHOCTA HAy4YHOW KAPTUHBI MHPA, TIPEICTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl MPUPOJbI, B3aHMMOCBS3SX YEJIOBEKA C
IPUPOHOM CPENOi, O POJIM XMMHH B TO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIC MOTHUBBI, HANIPABJIEHHBIE HA IMOJYyYEHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE IS OOBSICHEHUS HAOIIOJAaEMBIX IMPOIIECCOB W SIBICHHUM,
MO3HABATENbHON, MHPOPMAIMOHHON W YUTATENbCKOW KYJIbTYPhl, B TOM YHCIE
HABBIKOB CaMOCTOATENIBHON paboThl ¢ y4eOHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATYpPOM, JOCTYMHBIMH TEXHUYECKUMHU CpPEICTBAaMHU HWHGOPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYEHHI0 W TO03HAHHWIO, JI0003HATEIHLHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  €CaMOOOpa30BaHUIO, MPOEKTHOM W  HUCCIEI0BATENbCKOU
JESTETPHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABIICHHOCTH W yYPOBHS OOy4YeHUS B
JTanbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPbI 3/I0POBbA:

OCO3HAHHME IIEHHOCTU JKM3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pOBbIO, YCTAHOBKM Ha 3JI0pPOBBIM 00pa3 >KW3HHU, OCO3HAHUE MOCJIEACTBUI U
HENPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aIKOTr0JIsl, HAPKOTUKOB, KypeHHUsl),
HEOOXOJIUMOCTH COONIOJICHUS] TMpaBUi OE30MaCHOCTH TMpPU  OOpAIIEHUH C
XUMUYECKAMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HMU;

5) TpyaA0BOIro BOCIMTAHUSA:

WHTEPEC K MPAKTUIECKOMY U3YUCHHIO MPOodecCrii  TpyJa pa3IndHOTO Poja,
YBOKEHUE K TPYJAy U pe3yJbTaramM TPYAOBOW AESATEILHOCTH, B TOM YHUCJE Ha
OCHOBE MPUMEHEHHUs TMPEIMETHBIX 3HAHUM 1O XUMHH, OCO3HAHHBIA BBHIOOD
UHAUBUYAIbHON TPAeKTOPUHU MPOIOJIKEHUST 00pa30BaHUsl ¢ YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMUU, OOILIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHOW TPO(PECCHOHATEHOMN EeATeTFHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHUH,
TOTOBHOCTH aJaliTUPOBATHCS B IPO(HECCHOHATIBHOU CpeIe;

6) 3K0JI0rMYeCKOro BOCIIUTAHUSA

DKOJIOTHYECKH IeJIECO00pa3HOe OTHOIIEHHUE K TMPUPOJEC KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, TOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3zomacHOro oOpa3za »KW3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYeCKOMY M TCHUXWYECKOMY 3/I0POBBIO, OCO3HAHHE LIEHHOCTU COOIIOACHUS
mpaBuiI 6€30MacHOTO MOBEICHUS MPU PabOTe ¢ BEIIECTBAMH, a TAKKE B CUTYaIIHSIX,
YIPOXKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

CIOCOOHOCTH TPHUMEHSTh 3HAHWSI, MMOTyYaeMble TIPH H3YYCHUH XUMHH, IS
peleHns 3aaa4, CBSI3aHHbIX C OKPYXKAIOLIEW MPUPOAHOU CPENOH, I NOBBIICHUS
YPOBHSI  9KOJIOTUYECKOM  KYJIbTYpPhl, OCO3HaHUS IJIOOAIBHOIO  Xapakrepa
HKOJIOTUYECKUX MPOOJIeM U MyTeld UX PElIeHHs] MOCPEJACTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJCTBOBAThCA UM B MO3HABATEJIbHOM,
KOMMYHHKATUBHOW U COMAIBHON MTPAKTHUKE.

METANPE/IMETHBIE PE3YJIbTATHI

B cocraBe MeranpenMETHBIX PpE3YJNbTATOB BBIACHSIOT 3HAYUMBIE IS
(dhopMHUpOBaHUSI MEPOBO33PEHHSI OOIICHAYYHBIC TIOHATHSI (3aKOH, TEOPHS, MPUHIIHUII,
runore3a, (akT, CHUCTEMa, TMPOIECC, DJKCIEPUMEHT U JPYyroe.), KOTOphIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEAMETaxX W MO3BOJSIOT Ha
OCHOBE 3HAHHMM W3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LEJIOCTHON



HAay4YHOM KapTHHE MUpA, U YHUBEpCaJbHbIC yUeOHbIC NEeHCTBUS (ITO3HABATEIbHEIE,
KOMMYHHUKAaTUBHBIE, PETYJSITUBHBIC), KOTOphIE OOecreunBaroT (HOPMUPOBAHHE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHHUIO y4eOHOM
JIESITeIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUSA

Ba3oBble Jijornyeckue 1eiicTBHA:

YMEHUSI HCMOJIb30BaTh MPUEMBI JIOTMYECKOTO MBIIUJICHUS NPU OCBOCHUHM
3HAHUW: PACKPhIBATh CMBIC] XHMHUYECKUX IMOHSITHH (BBIACISATh UX XapaKTEPHbIC
MPU3HAKK, YCTAHABJIMBATH B3aUMOCBS3b C JIPYTMMHU TOHSTUSMH), UCIOJIb30BAThH
MOHATHUS U OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBICHUH, BRIOMPATh OCHOBAHUS U
KpUTEPUU ISl KJIACCU(PUKAIIUU XUMUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIuH,
yCTaHABJIMBATh MPUYMHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaAaMU H3Yy4CHUS,
CTPOUTH JIOTHUECKUE PACCYKJICHHS (MHIYKTHUBHBIE, IETYKTUBHBIE, 110 AHAJIOTUN),
JIeNIaTh BBIBOJIBI M 3aKIIOUCHUS

YyMEHHE TMPUMEHSATH B MPOLIECCe TMO3HAHUS TMOHATUS (IPEAMETHhIE U
METanpeIMETHBIE), CHMBOJINUECKUE (3HAKOBBIE) MOJIETU, UCTIOJIb3yEMbIE B XUMHUH,
npeoOpa3oBbIBATH MIUPOKO MPUMEHSIEMbIE B XUMHH MOJCIIbHBIC MPEACTABICHUS —
XUMUYECKUW 3HaK (CMMBOJ DJJIEMEHTa), XUMHuYecKkas ¢opmysia U YypaBHEHHUE
XUMUYECKON PEAKIIUU — MPHU PEIICHUN y4eOHO-TI03HABATEIBHBIX 3a/1ad, C y4ETOM
ATUX MOJICNIbHBIX MPEJICTABICHUN BBISBIATh U XapaKTEPU30BaTh CYIIECTBEHHbIC
MPU3HAKU M3y4aeMbIX OOBEKTOB — XUMHUUECKUX BEIIECTB U XMMUUYECKUX PEaKIni,
BBISIBJSITh  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICJCTBEHHBIE CBSI3U U
MPOTHUBOPEUHS B U3YUAEMbIX MPOLIECCAX U SABJICHUSX.

ba3oBble nccienoBaTe/IbCKHUE AeHCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOINPOCH B KA4E€CTBE HMHCTPYMEHTA
MO3HAHMUS, a TaKXe B KayeCTBE OCHOBBI I (OPMUPOBAHUS TUIOTE3bI IO
MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXECHUI;

NpUOOpPETEeHNE OMbITa IO IUJIAHUPOBAHWIO, OPTAHM3AIMA U TIPOBEICHUIO
YUYEHUYECKMX OKCIEPUMEHTOB, yMEHHE HaOoaaTh 3a XOJOM IIpollecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATh €r0 pe3yJbTar, (OpMyIUpOBaTh 000OIICHUS U
BBIBO/JIbI MO PE3yJbTaTaM MPOBEIEHHOTO OMNbITA, UCCIEAOBAHNUS, COCTABIATh OTUET
0 MPOJIETaHHOI padoTe.

Pabora ¢ undpopmanueii:

yMEHUE BBIOWpPATh, aHAJM3UPOBATH W WHTEPIPETUPOBATH HWH(POPMAIIHIO
Pa3TUYHBIX BUJIOB U (DOPM TIPEACTABICHHUS, TIOTYyUYaeMyI0 U3 Pa3HbIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTepaTypa XUMHYECKOTO COJEp)KaHUs, CIPABOYHbBIC
nocobusi, pecypcbl MHTepHeTa), KPUTHYECKH OILICHUBATh MNPOTUBOPECUMBYIO U
HEJI0OCTOBEPHYIO WH(POpMAITHIO;



yMEHUE MPUMEHATh Pa3IMyHble METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpPMAIIMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOJIMUMBIX ISl BBIIOJIHEHHUS
y4eOHBIX U MO3HABATENIbHBIX 337a4 ONpEeAeNEHHOr0 TUIA, IPHOOPETEHUE OMBITA B
0o0JlacCTH  WCIOJIB30BaHUS  HMH(POPMAIMOHHO-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJIbTYpPON aKTUBHOTO MCIIOIb30BAHUS PA3JIMYHBIX MOMCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMANIbHYIO (OPMY MpecTaBleHus HHpopMauu u
WUTFOCTPUPOBATh PEIIAEMbIE 3a/1a4d HECJIOKHBIMU CXEMaMH, JrharpamMmamu,
apyrumu GopmMamu rpaduku 1 UX KOMOWHAIUSIMU;

YMEHHE HCIIOJIb30BaTh W AaHAJIM3UPOBaTh B TMpolecce ydyeOHOW U
MCCIIEIOBATENbCKON JIEATeTLHOCTH MH(GOPMAINIO O BIMSHUU TPOMBIITUICHHOCTH,
CEJIbCKOTO XO3SIMCTBA W TPAHCIOPTAa HA COCTOSHUE OKPYXKAIOLIEH MPUPOIHOM
CpE/IBbL.

KoMMyHuKaTUBHBIE YHUBeEpPCAJIbHbIE YUeOHbIE 1eiCTBHA:

YMEHHUS 3a/aBaTh BoOMpochl (B XoAe Auanora U (Wid) JTUCKYCCUHU) TIO
CyLIECTBY  oOcyxaaemMoil  Tembl, (HOpPMYyJIUpPOBaTH CBOM  IPEAJIOKECHHUS
OTHOCUTEJILHO BBINOJIHEHUS IPEIJI0KEHHON 3a/1auu;

YMEHUSI  TPEACTaBISATH  MOJYyYEHHBIE  PE3yibTaThl  IO3HABATEIHHOMN
NEATEIbHOCTY B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALNIO
pPE3yJIbTAaTOB BBIMOJHEHHUS] XUMHUYECKOTO SKCIIEPUMEHTA (J1aOOpaTOpPHOIrO OIBITA,
nabopaTopHOM pabOTHI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, YYCOHOTO MPOEKTA);

yMEHHsSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MIO3HABATEIbHOM W HUCCJEAOBATENbCKOW  JEATEIbHOCTH NpPU  PELICHUH
BO3ZHUKAIOIIMX TPOOJEeM Ha OCHOBE yu€Ta OOIIMX HMHTEPECOB U COIIACOBAHMS
no3uui (00cyxkaeHusi, OOMEH MHEHHSIMH, «MO3TOBbIE€ HITYPMbD», KOOPAUHALIMS
COBMECTHBIX JEHCTBUM, ONpEIEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOW PaOOThI U IPYTHE).

PeryasiTuBHbIE YHHBepcaJdbHbIe YueOHbIE JeiCTBUS:

YMEHUE CaMOCTOSITEIbHO OMNpPEAeNsATh e JeATeIbHOCTH, MJIaHUPOBATh,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPHU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesITeNIbHOCTh, BEIOMpaTh Hanbosee 3 (eKTUBHBIE CIOCOOBI pelIeHUs YYeOHBIX U
MIO3HABATEJIbHBIX 33Ja4, CAMOCTOSTEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM  JIEMCTBUM TPU BBINIOJHEHUU 3aJaHUM C YYETOM
MOJIYYeHHsS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBaX M PeaKlusX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOI'O pe3yjbTaTa 3asBICHHON LEIH, YMEHHE
HCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, PEJIAraeMbl€ B YCIOBUU 331aHUN.

MNPEIMETHBIE PE3YJIbTATDBI

B cocraBe mnpenMeTHbIX pe3yJabTATOB MO OCBOCHHIO 00s3aTEIBHOTO
COJICp)KaHMs, YCTAaHOBJEHHOIO JIaHHOW QeaepanbHON pabouell MporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYalONIMMHKCS HAay4YHbIE 3HAHUS, YMEHHS U CHOCOOBI



nercTBuil, crnenuduueckue JUISI  NpeaMeTHOW obsactu  «XUMHs», BHJIBI
NEATEIbBHOCTH MO  MOJYyYEHUI0O HOBOIO  3HAHMUSA, €ro HMHTEPHpPETAIUH,
peoOpa30BaHUIO ¥ MPUMEHEHHIO B PA3IMYHBIX YICOHBIX M HOBBIX CHTYAITHSX.

K xonity oOydenus B 8 kjacce npeaMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE

JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHU:

e PpACKpBIBATh CMBICII OCHOBHBIX XMMHUYECKHMX MOHSTUW: aTOM, MOJIEKYJA,
XMMHUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(omHOpOAHAs U HEOJHOPOJHASI), BaJICHTHOCTb, OTHOCUTEJIbHASI aTOMHAsA U
MOJICKYJISIPHAsE Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIPHAs Macca,
MaccoBas J0JIsi XMMUYECKOTO 3JIEMEHTA B COCAMHEHUH, MOJISIPHBIA 00BEM,
OKCHJI, KHCJIOTA, OCHOBAaHHUE, COJb, 3JIEKTPOOTPUUATEIBbHOCTh, CTEICHb
OKHUCJICHUSI, XUMUYECKasl peakmus, KiIacCUu(PHUKalus peakiuid: peaxiuu
COCMHEHUSA, PEAaKUUW pA3JOKEHUS, PEAKIUU 3aMEIICHUS, PEaKUuu
oOMeHa, 9K30- U IHAOTEPMUYECKUE PEAKIIMH, TeIIOBON A (dEKT peakuuu,
AJIpO aTOMa, AJEKTPOHHBIN CJIOW aTomMa, aTOMHAasi OpOUTallb, pauyc aToma,
XUMHYECKasi CBSI3b, MOJISIPHAS M HEMOJIAPHAS KOBAJICHTHAS CBSI3b, HOHHAS
CBSI3b, HWOH, KAaTUOH, AaHWOH, pAacTBOpP, MaccoBas JOJ BEIIECTBA
(IpolieHTHAsE KOHIIEHTpAaI1s) B pacTBOPE;

e WJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TMOHSITUA U
MIPUMEHATH T MOHITUA IPU OMUCAHUYU BEMIECTB U UX MIPEBPALLCHUN;

e WCIMOJBh30BaTh XHWMHYECKYI) CHUMBOJHUKY [JIi COCTaBieHUs (Qopmyi
BEIIECTB U YPABHEHUN XMUMUYECKUX PEAKIUN;

e OIpPEAENATh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHUSX,
CTENEHb  OKHUCIIEHUS  DJIEMEHTOB B  OMHApHBIX  COEIMHEHMSIX,
MPUHAJIEKHOCTh BEIIECTB K OIPEICIEHHOMY KIIACCY COEAWHEHUU MO
dbopmynam, BHUJ XHMHUYECKOW CBsI3W (KOBaJeHTHasT W WOHHAs) B
HEOPraHUYECKUX COCIUHEHHUSX;

e packpbiBaThb cMbica Ilepuonnueckoro 3akona JI. WM. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHHUE TEPHOJNYECKON 3aBUCUMOCTH CBOMCTB
XMMHUYECKUX BJIEMEHTOB OT HUX MNOJIOKEHUA B llepuomnueckon cucreme,
3aKOHOB COXPAHEHUsI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, ATOMHO--
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHAa ABOTrazpo;

e OINUCHIBATh W XapakTepu3oBaTh TabnuuHyo Qopmy Ilepuoanyeckoit
CUCTEMbl XHMHUYECKHX DJIEMEHTOB: pa3IM4aTh IIOHATHS  «TJIaBHAs
noarpynna (A-rpynna)» u «mno6ounas noarpynna (b-rpymma)y, mMansie u
OOJBIIE TIEPUOMBI, COOTHOCUTH OO0OO3HAYECHMS, KOTOpPHIE WMEIOTCS B
tabnuie «llepuoguueckas cucrema xumudeckux osnementoB . WM.
MeHnpneneeBa» C YUCIOBBIMU XapaKTEPUCTHKAMH CTPOCHUS aTOMOB



XUMHYECKHUX JIEMEHTOB (COCTaB | 3apsf sjipa, 00Iee YUCiIo dJIEKTPOHOB
M pachpeielIiCHHe UX MO 3JIEKTPOHHBIM CIIOSIM);

KJIACCU(PUITMPOBATH XUMHYECKHE DJIEMEHTHI, HEOPTaHMYECKHE BEIECTBa,
XUMHYECKHE pPEaKIuu (10 YUCIYy M COCTaBy YYAaCTBYIOIIMX B PEAKIHH
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XWMHYECKHE CBOWCTBA BEIIECTB
Pa3TUYHBIX KJIACCOB, MOATBEPIKIAsl OMHMCAHKUE MTPUMEPAMHU MOJIEKYISIPHBIX
ypaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHIA,

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX Ka4eCTBEHHOTO
COCTaBa, BO3MOKXHOCTH TPOTEKAHUS XWMHUYECKHX TMpEBpaIieHuil B
Pa3IMYHBIX YCIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYSIPHYIO H  MOJSPHYI) MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTOo »3JeMEHTa Mo Qopmyie
COCTUHEHHMSI, MACCOBYIO JIOJIIO BEIIECTBA B PaCcTBOPE, MPOBOIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIINH;

NPUMEHATH OCHOBHBIC OTIEPAllMU MBICIUTEIBHON JEATEIHHOCTH — aHAU3
M CHHTE3, CpaBHEHHE, 00O0OIIeHHE, CHCTEMATH3aIUI0, KIACCHU(PHUKAIUIO,
BBISIBIICHWE TIPUYMHHO--CIICJICTBEHHBIX CBSA3€H — IJII M3YYCHHs] CBOWCTB
BEIIECTB M XUMHUYECKUX PEAKIHA, ECTECTBEHHO-HAYYHBIC METOIbI
MO3HaHWsI — HAONOJIEHUE, W3MEpPEHHE, MOJICIMPOBAHHUE, AIKCIECPUMEHT
(peayIbHBIN ¥ MBICIICHHBIN ),

ClenoBaTh  MpaBWjaM  TOJB30BAaHHWS ~ XUMHYECKOW  TIOCYIOM |
nabopaTOpHEIM 00OpPYIOBaHMEM, a TaKKe IMpaBUjaM OOpaIIeHUs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIIUSIMHA 10 BBITIOJHEHUIO
7a00paTOPHBIX XMUMHYECKHX OIBITOB IO TIOJYYCHUIO W COOMpaHHUIO
ra3o00pa3HbIX BEMmIECTB (BOMOpPOAAa W KHUCIOPOIA), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEACIEHHOW MAacCOBOM J0JIEM PACTBOPEHHOIO BEILIECTBA,
MJIAHUPOBATh W TMPOBOJUTH  XUMHYECKHE  DKCIIEPUMEHTHI  TIO
pacrlo3HABAaHHUIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOIIBI0 MHAUKATOPOB
(makmyc, dheHondranenH, METUIOPAHXK U JPYTHUE).

K koHIiy o0yuenus B 9 kiiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaskaTh CHOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHIA:

pacKpbIBaTh CMBICTT OCHOBHBIX XHUMHUYECKUX TMOHSITUN: XHUMHUYECKUN
AJEMEHT, aTOM, MOJEKYJa, HOH, KAaTHOH, AaHWOH, MNPOCTOE BEUIECTBO,
CJIOKHO€ BELIECTBO, BAJIEHTHOCTh, 3JEKTPOOTPHUIATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMUYECKas PEaKIns, XUMHIECKasi CBSI3b, TETUIOBOM 3(PdekT
peakmu, MOJIb, MOJSIPHBIA  O0BEM,  PacTBOp,  DIEKTPOJIHTHI,
HEJJICKTPOJIMUTHI, JJIEKTPOJIUTHYECKAS AUCCOLUMALMS, PEAKIHU HOHHOIO
oOMeHa, KaTalu3aTop, XUMHUYECKOE paBHOBecHE, OOpaTUMblE U



HeoOpaTUMbIe pEeaKIMK, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PpEaKIIUH,
OKHCIIUTENIb,  BOCCTAHOBUTENb,  OKHCICHHE W  BOCCTAHOBJICHUE,
ajtoTponus, am(pOTEpPHOCTh, XUMHYECKasi CBsI3h (KOBAJIGHTHAs, MOHHAs,
METaJUIMYecKasi), KpUCTAUIMYECKas pEelETKA, KOPpPO3Us METAILIOB,
CIUIaBbl, CKOPOCTh XHMHMUYECKOM PEaKIuu, MPEAEeNbHO JOIyCTUMAas
koHueHntpanus [IJIK BemecTna;

WUTIOCTPUPOBATh  B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHN U
MPUMEHATH T MOHITUS IPU OMMCAHUU BEMIECTB U UX IPEBPALLICHUN;
WCIIOJIP30BAaTh XUMHUYECKYI0O CHUMBOJMKY JUISI COCTaBieHHS (hopmyn
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIU;

ONPENEIIATh BAJICHTHOCTh U CTEIIEHb OKUCIICHUSI XUMUUYECKUX JJIEMEHTOB B
COCAMHEHUAX PA3JUYHOTO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIWHEHUH 1Mo QopmyiaMm, BHUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, HWOHHAs, METa/UIMuecKas) B HEOPraHUYECKUX
COEIMHEHMSIX, 3apsj MOHA MO XMMHUYECKON (opmylie, XapakTtep cpelbl B
BOJHBIX PACTBOpPaxX HEOPTraHMYECKUX COCAUHEHMM, TUIl KPUCTAJUIMYECKON
PEETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cMmbichn llepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 IOHMMaHWE: ONMCHIBATh M XapaKTEepU30BaTh
tabnuunyo Gopmy lleproguyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTh MOHATHUS «rJlaBHas mnoArpynna (A-rpynma)» v «mnoOodyHas
noarpynma (b-rpynma)», manple ¥ OOJBIINE TEPUOIBI, COOTHOCHTH
0003HaueHUs, KOTOPhIE MMEIOTCI B TMEPUOAMYECKON TaliuIe, ¢
YUCJIOBBIMM  XapPAKTEPUCTUKAMHU  CTPOEHHUSI  aTOMOB  XHMHYECKHUX
AJIEeMEHTOB (COCTaB M 3apsl  sAapa, OOLIee YHCIO JJIEKTPOHOB H
pacnpenesieHe HX [0 JJIEKTPOHHBIM CIOSIM), OOBSACHATH OOLIUE
3aKOHOMEPHOCTH B M3MEHEHUM CBOWCTB JJIEMEHTOB U MX COCIWHEHUHN B
MpeiesIax MajiblX NEPUOAOB U TJIABHBIX HMOATPYIII C YYETOM CTPOEHHS UX
aTOMOB;

KJIACCU(PUIIMPOBATH XUMHUYECKHUE DJIEMEHTHI, HEOPraHMUECKHE BEIECTBa,
XUMUYECKHE peakuuu (10 YMCIy M COCTaBy YYacTBYIOIIUMX B peakluu
BEIIECTB, MO TEIJIOBOMY 3P (DEKTy, MO U3MEHEHHUIO CTENEeHEeW OKUCIEHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATh) OOMIME U CHEU(PUUYECKHE XUMHUYECKHUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOATBEPKAAs OIKUCAHUE
OpUMEpaMHi MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIINN;

COCTaBJISATh YPABHEHUSA JJIEKTPOJIUTUUYECKOW JAUCCOUMALMUA  KHCIOT,
LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMM HOHHOTO



oOMeHa, YypaBHEHHs peakIWid, TOJITBEPKIAIONINX CYIECTBOBAHHUE
TEHETUYECKOM CBSI3U MEXK/Ty BEIECTBAMU PA3INYHBIX KJIACCOB,;
pacKphiBaTh CYIIHOCTh OKUCIUTEIHbHO-BOCCTAHOBHUTEIBHBIX — pEaKIUN
MIOCPEICTBOM COCTaBJICHUS DJIEKTPOHHOTO OajaHca STUX PeaKIuii;
MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTA OT HMX CTPOCHHS,
BO3MOXKHOCTH TPOTEKAHUS XHMHUYECKUX TPEBPAIICHUA B Pa3IMYHBIX
YCITIOBHSX;

BBIUMCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JOJIF0 XUMHUYECKOTO OJJIeMeHTa 1Mo (OpMyJie COCTUHEHUS,
MacCOBYIO JIOJIIO BEIIECTBA B pPacTBOPE, MPOBOJAUTH PACUETHI IO
YpaBHEHUIO XUMUYECKON PEaKIINU;

coONroaTh  MpaBWiIa  TOJNB30BAHHWS ~ XMMHUYECKOM  MOCYyIOH |
7abopaTopHBIM  000pYyZOBaHHMEM, a TaKXKe MpaBUia OOpamieHus C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKIHMSIMH TIO BBIOJHEHUIO
7a00paTOPHBIX XWMUYECKHX ONBITOB 110 TIOJYYCHHIO W COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTICKUCIIOTO ra3a);

MPOBOJUTh  pEaKIMH, MOATBEPXKIAIONIME  KAYeCTBEHHBIM  COCTaB
pa3MYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM IYTEM XJIOPUI-, OPOMH/I-,
noaua-, kKapOoHat-, docdar-, cuiamkar-, cyiabdar-, THAPOKCHUA-HOHBI,
KaTHOHBl aAMMOHHUSI M WOHBI M3YYEHHBIX METAJIOB, MPHUCYTCTBYIOIINE B
BOJIHBIX PACTBOPAX HEOPTAHUYECKUX BEIICCTB;

MPUMEHSATH OCHOBHBIE OTIEPAIMH MBICIUTEIHLHON JACATEIHHOCTA — aHAIIN3
U CHUHTE3, CpaBHEHHE, O000IIeHNe, CHUCTEMATU3AINIO, BBISIBICHUE
PUYUHHO-CJICICTBEHHBIX CBA3CH — JUIsI M3Yy4YEHUS CBOMCTB BEIIECTB U
XUMHYECKUX PEaKIUi, €eCTECTBEHHO-HAYYHbIE METOMbl TIO3HAHHS —
HaOMIOZICHNE, W3MEPEHHE, MOJICTUPOBAHKE, DKCIIEPUMEHT (peanbHBIA M
MBICJICHHBIN ).



TEMATHYECKOE INTAHUPOBAHUE

8 KIIACC
KoanuectBo yacoB
Ne HaunmeHnoBaHue pa3iesioB 1 DJIeKTPOHHbIE (LM (ppoBHIE)
KonTtpoabHhbie IIpakTnyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTtejibHbIE PeCypChl
padoThbI padoThI
Pa3nea 1. IlepBoHavajibHbIe XHMHYECKHE TOHATHS
Xumusi — BaxkHast 00J1aCTh

L1 €CTEeCTBO3HAHUS U 5 ) bubmuoreka [IOK

' IIPAKTUYECKOU 1EATENBHOCTH https://m.edsoo.ru/7f41837¢c

Yenoseka

12 BeiecTBa u XUMHUYECKHE 15 1 bu6mmoreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3nes 2. BaxHeiimue npeacTraBuTe M HCOPraHNYeCKNX BellecTB
21 Boznyx. Kucnopona. [lousitue 6 bubmmoreka [IOK

' 00 oKCcHmax https://m.edsoo.ru/7f41837¢c
29 Bonopon.ITonsitue o kucinorax 2 1 bubmmoreka LIOK

' U COJISIX https://m.edsoo.ru/7f41837¢
73 Bopna. PactBopsl. [TonsiTue 06 5 1 bu6mmoreka [JOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837¢
54 OcCHOBHBIE KJIACCHI 1 1 1 bubmuoreka [IOK

' HEOPTraHWIECKHUX COCTMHEHMUIA https://m.edsoo.ru/7f41837¢

Uroro no pazneny 30




Pasnen 3. [lepunoanueckuii 3axon u llepuoanyeckas cucrema xumudecknx 3jeMenToB /. U. MenneneeBa. CTpoeHue aToMOB.

XumMuueckasi cB3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn

[Tepuonnueckuii 3aKOH 1
11 Ilepnonnueckas cucrema
' XUMHYECKHX dnemeHToB /1. M.

Menpene-eBa. CTpoeHue aToma

Bbu6nmuoreka [JOK
https://m.edsoo.ru/7f41837¢

XUMHYECKast CBI3b.
3.2 OKHUCIIUTEBHO- 8 1
BOCCTAHOBHUTCIILHBIC peaKI_II/II/I

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

HWroro mo pazaen 15 bu6mmoreka [JOK
A https://m.edsoo.ru/7f41837¢c
PesepBHOE Bpems 3 bubmmoreka LIOK

https://m.edsoo.ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOIT'PAMME

68 3




9 KJIACC

KPEMHUU U UX COCIUHECHUS

KoJsmn4yecTBo yacon JJIeKTPOHHbIE
HanMeHoBaHMe pa3/1ei0B U TEM uudpoBbIie
Ne n/m P Kontpoanubie | Ilpakruyeckue (mupp )
NPOrpaMMbIl Bcero o0pasoBaTeIbHBIC
padoThbI padoThbI
pecypchbl
Paszgen 1. BemecTBO M XMMHUYECKHE PeaKIIUMA
L1 [ToBTOpeHue u yriayoieHue 3HaHUH 5 bubnumoreka [IOK
' OCHOBHBIX pa3/IesioB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKHUX 4 bubmmoreka [IOK
' peakuui https://m.edsoo.ru/7f41a636
13 DJIEKTPOIUTHYECKAS JUCCOIAIH. 2 1 1 bubnnorexa [IOK
' XHUMHUUYECKHUE PEaKLIMY B pacCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. Hemerasibl 1 MX cOeTUHEHUS
21 OO111as XapaKTepUCTUKA XUMHUUECKUX 4 1 bubmmoreka [IOK
' snemeHToB VIIA-rpynnel. ['amorensl https://m.edsoo.ru/7f41a636
OO111as XapaKTepUCTUKA XUMHUUECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 bubmioreia LIOK
' ' https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
23 aneMeHTOB VA-rpynmsl. A30T, pocdop 1 ux 7 1 bubmorexa [OK
' ' ’ https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas xapaKTepUCTHKA XUMHYECKIX Eub OK
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 nommoteka L

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




Hroro no pazneny

25

Pa3zgen 3. MeTa/liIbI M UX cOeAMHEHUS

3.1 OO01111€e CBOMCTBA METAIIJIOB 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41a636
32 Baxkneiimme MeTaiUIbl U KX COSTUHECHUS 16 Bubmiorexa LHOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pa3nes 4. XumMus 1 oKpyxaromas cpeaa
4.1 BemecTBa 1 MaTepralibl B )KU3HU YEIOBEKa 3 bubmmorexa [IOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68




IHHOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
KoanuecTBo yacoB JJIeKTPOHHbIE
Ne Hara nu@poBbIe
Tema ypoka Koutpoabunie | IlpakTnueckue
n/m Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl

1 [Ipenmet xumun. Posib XuMuu B KU3HU 1 bubnmmorexa IIOK
yeJioBeKa. Tejia U BelecTna https://m.edsoo.ru/ff0d210c
[IpodopuenTarus: OUOXUMHUK

2 [TonsTHE O METO/IAX TTO3HAHUS B XUMHUH 1 bubmmorexa LOK

A https://m.edsoo.ru/ff0d227¢
[Ipaxtuueckas padota Ne 1 «[IpaBumna

3 paboTel B 1abOpaTOpUN U IPUEMBI 1 bubnmoreka [IOK
oOpareHus ¢ 1abopaTopHEIM https://m.edsoo.ru/ff0d23dc
00opynoBaHuEM»

4 UucTeie BemectBa U cMec. CriocoObl 1 bubnmmorexa IIOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa [OK

s . puMep https://m.edsoo.ru/ff0d28c8
OUYHCTKHU MTOBAPEHHOM COMN)»
bubnmmorexa IIOK
6 A 1
TOMBI H MOJICKYJIbL https://m.edsoo.ru/ff0d2a6¢

7 XUMHUYECKHUE AJIEMEHTBI. 3HAKU 1 bubmmorexa IIOK
(CMMBOJTBI ) XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

bu6 OK

8 [IpocThie 1 clioXKHBIE BEIECTBA 1 nommorexa L{

[IpodopuenTarus: 1abopanT
XMUMHYECKOT0 aHaIN3a

https://m.edsoo.ru/ff0d2a6¢




bubnmmorexa IIOK

? ATOMHO-MOJICKYJIAPHOS yXeHHC https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIIECTB.
10 Xumnueckas popmyna BaHeHlI“]I-I{OCTb bubmmorexa LOK
Py, https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKUX 3JIEMEHTOB
1 OTHoOcUTeNbHAs aTOMHAs Macca. bubmmoreka [IOK
OTtHOCHUTENbHAS MOJIEKYIISIpHAS Macca https://m.edsoo.ru/ff0d323¢
12 MaccoBast 107151 XUMHYECKOTO bubmuorexa IIOK
3JIEMEHTA B COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. MoJib. bubmuoreka [IOK
MognspHas macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa IIOK
XuUMHUUYECKasi peaKLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky 1 yCia0BHs IPOTEKAHUS bubmmoreka IIOK
XUMUYECKUX PEaKIUn https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAaHEHHS MAaCChl BEILIECTB. Bubmmnoreka IIOK
XHUMHUUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienust KoaudecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSIM XUMUYECKUX bubmorexa [OK
o N P https://m.edsoo.ru/ff0d5708
peakuuii
Knaccudukanust XaMUIEeCKIX peaKIuit
18 (coenuHenus, pa3aoKeHUs bubmoreia [OK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIleHusI, 0OMEHA)
M. B. JIoMOHOCOB — y4€HBINi-
19 SHUUKJIIONEIUCT O606yquI/Ie U buommorexa LIOK
1 ARET- Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTu3aIus 3HaHUI
20 KonTtponbnas padora Nel mo teme bubnnoreka IIOK

«BermecTBa 1 XUMHUYECKHUE PEAKIIUN»

https://m.edsoo.ru/ff0d4290




Bo3nyx — cmech razos. Cocras

Bubnmoreka IIOK

21
Bo3ayxa. Kucnopom — snemeHT u https://m.edsoo.ru/ff0d448¢
npocToe BeuecTBo. O30H
PusnyecKkue 1 XMMUYECKHE CBOMCTBA

22 KUCJI0poJa (peakimu OKUCICHUS bubmorexa OK

p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrniocoObl MoTy4YeHHs] KUCIOpoa B
23 71a00paToOpUu U MPOMBIIIIICHHOCTH bubmorexa [OK
' https://m.edsoo.ru/ff0d497a
IIpuMeneHue kucnopona
TennoBoii 3pPeKT XuMUIECKOI

4 peakuuu, MOHATUE O bubnmoreka IIOK
TEPMOXUMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUECKUX PEAKIMIX
TomnuBo (He(Th, Yroiab U METaH).

(sedb, yr ) bubmuorexa [IOK
25 3arpsizHeHue Bo3/1yXa, CliocoObl €ro
https://m.edsoo.ru/ff0d4c4a
npenotspaieHus [Ipodopuenranms:
HEPTEXUMUK
[TpakTuueckas padora Ne 3 mo Teme
26 «ITomydenue u cobupanue KUCIOpoia bubnmorexa IOK
i N P poAa, https://m.edsoo.ru/ff0d4ae2
U3YYEHUE €ro CBOMCTB)

7 Bomopon — anemMeHT u mpocToe Bbubnmnoreka IIOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
[TpodhopuenTanys: XuMHK-3KOIO0T

)% ®dusznvecKknue U XMMUYECKUE CBONCTRA bubmmorexa [IOK
Boziopoaa. Ilpumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

Bbubmmnoreka IIOK
29 II
OIPITHE © KUCHOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI TOTy4YeHuUs: BOAOPO/Ia B bubnnoreka [IOK

nabopartopuu

https://m.edsoo.ru/ff0d4dd0




[TpakTrueckas padora Ne 4 o Teme

bubnmmorexa IIOK

31 11 0
(CIOTYICHHE 1 €0 vaaHHe BOROPOAE, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €r0 CBONCTBY
3 MonsipHblii 00BEM ra3zoB. 3aKoH bubmmoreka IIOK
ABorazpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KOJIHYCCTBA
Bbubnmnoreka IIOK
33 BEILIECTBA r'a3a MO €ro U3BECTHOMY
.. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WITH 00BEMY
Brruucnenust 00bEMOB ra3oB 1Mo
34 ABHECHHIO PEAKIIMHA Ha OCHOBE 3aKOHA bubmorexa [OK
yp . peak . https://m.edso0.ru/ff0d5708
00BEMHBIX OTHOIIICHHI T'a30B
35 DuU3NYECKUE U XUMUYECKHUE CBOMCTBA bubmuorexa [IOK
BoJi6I [IpodhopreHTanus : ru ApoOX UMUK https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonarue 00 bubmuoreka [IOK
MHJUKATOpax https://m.edsoo.ru/ff0d59¢2
Boga kak pactBopurens. HacreineHHbIe
P P bubmuorexa [IOK
37 Y HEHACBIIIEHHBIE pacTBOpBL. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JISI BEILIECTBA B pacTBOpE
[TpakTrueckas padora Ne 5 mo Teme
38 «IIpuroroBieHne pacTBOpoOB ¢ bu6mmoteka LIOK
OnpeIeIEHHON MacCOBOH JT0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTponbhas padota Ne2 no teme bubnmoreka [JOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuipl: cocTas, Kitaccudukarms, bu6mmorexa IIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e




[TonyuyeHue u XMMUYECKHE CBOMCTBA

bubnmmorexa IIOK
41 KHCIIOTHBIX, OCHOBHBIX U aM()OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCH/JIOB
4 OcHoBaHus: COCTaB, K1accupuKaus, bu6nmmorexa IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XUMHUYECKUE CBOMCTBA bubnmoreka [IOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kimaccuduxarus, Bubmmoreka IIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMHUYECKUE CBOMCTBA bubnmoreka IIOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHue): HOMEHKIIaTypa,
(cp ) P bubmmorexa IIOK
46 CIOCOOBI TTOJTYYSHHUSI, XUMHUYECKHE
. https://m.edsoo.ru/00ad9474
CBOICTBa
[IpakTuueckas padbota Ne 6. Pemienne
47 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIACChI HEOPTaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUI)
43 ['eneTndeckas CBsI3b MEXIY KilaccaMu bubnuoreka [IOK
HEOPraHUYECKUX COCIUHECHUI https://m.edsoo.ru/00ad9a50
bubmmorexa IIOK
49 O600611eHre U cucTeMaTu3alys 3HaHu |
- i https://m.edsoo.ru/00ad9cb2
CamocTosTenbHas paboTa 1o Teme
50 "OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX bubmorexa LOK
. P https://m.edsoo.ru/00ad9ela
COETMHEHUI
[TepBble MOMBITKU KIacCUPUKAITUN
bubmmorexa IIOK
51 XAMHUYECKUX A1eMeHTOB. [ToHsTHE O

rpynmnax CXOAHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa




[lepuonuueckuii 3aKOH U

bubnmmorexa IIOK

52 I1
epUOANYECKAs CHCTEMA XUMUYECKUX hitps://m.edsoo.rw/00adas2c
aneMeHToB /I. 1. Menaeneesa
53 Ilepuonasl, rpymImsl, IOATPYIIIIEL buGmnorexa LIOK
PHOJIBL, TPYITHEL, HOATPYT https://m.edsoo.ru/00ada52¢c
54 Ctpoenune atoMoB. CocTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CtpoeHune 3JIeKTPOHHBIX 000JI0UeK
N bubmmorexa IIOK
55 aTOMOB 3JIeMeHTOB [lepuonnueckoit
https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHUIO B bubnmoreka [JOK
[Tepuoauueckoit cucteme /1. U. https://m.edsoo.ru/00ada824
Meunneneena
3nauenue [leproanueckoro 3aKkoHa Jjist
57 pa3BuUTHs Hayku U nnpaktuku. J1. U. bubmmoteka LIOK
MenpeneeB — y4€HbIN, MEIAror U https://m.edsoo.ru/00ada96e
rpaXxIaHUH
58 DNEKTPOOTPULIATEIIBHOCTH AaTOMOB bubnuoreka [{OK
XUMHUYECKHUX DJICMEHTOB https://m.edsoo.ru/00adaab8
bubmmorexa IIOK
59 Honna eckas CBSI3
HHAT XHMITICCKAT CBAD https://m.edsoo.ru/00adac34
60 KoBanenTHast nossipHast XuMudeckas bubnuoreka [OK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHTHas HenoasipHas XUMAYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CTeneHb OKHUCIIEHUS buGnnorexa LIOK

https://m.edsoo.ru/00adae28




OKHCIINTENBHO-BOCCTAHOBUTEILHBIC

Bubnmoreka IIOK

63 peakunu ! https://m.edsoo.ru/00adb076
bubnmorex K
64 OkucnuTenu 1 BOCCTAHOBUTEN 1 http65: ) /rz.eils?)({_.[ri)/OOa db076
65 KonTtponbnas padota Ne3 o Teme 1 bubmuoreka [IOK
«CTtpoenue aToma. XMMUUYECKasi CBSI3b) https://m.edsoo.ru/00adb486
66 Pe3zepBHbIii ypok. O6001ICHNE U 1 bubnmoreka IIOK
cUCTeMaTH3aIus 3HaHui https://m.edsoo.ru/00adb33c
67 Pe3epHblit ypok. O6o01IeHNE 1 ] bubnmoreka [IOK
cUCcTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00ad9cb2
68 Pe3epHblit ypok. O6o01IeHNE 1 ] bubnmoreka [JOK
cucTeMaTru3anus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOBIIO 68
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9 KJIACC

KoJsun4yecTBo yacon JJIeKTPOHHbIE
Ne Jara nu@pposbIe
Tema ypoka Kontposbubie | IlpakTuyeckue
n/n Bcero H3yuyeHusi | oOpasoBaTeIbHbIE
padoThbI padoTsI
pecypchbl
[Tepuoanueckuii 3aK0H.
| [Tepuonuueckas cucrema 1 bubnnorexa LIOK
XUMHYECKHX 371eMeHTOoB /1. . https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUH
. bu6mmoreka [IOK
2 CBONCTB XUMHUYECKUX JIIEMEHTOB 1
.. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HomeHkIarypa 1 bubmmoreka [IOK
HEOPTaHWYECKHX BEIIECTB https://m.edsoo.ru/00adb7e2
4 Bu i1 xuMudeckol CBS31 U TUTTBI 1 bubmuoreka [IOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
CamocrosTenbHas paboTa 1o Teme
5 «IToBTOpeHue u yriuyoieHne 3HaHUI 1
OCHOBHBIX pa3/IeJIOB Kypca 8 Kiiacca
Knaccudukanus XuMu4ecKux bubmmoreka [IOK
6 . 1
PEaKLHi IO Pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsATHE O CKOPOCTH XUMUYECKON
Bbu6nuoreka [JOK
7 peakiu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TFeTEPOre€HHBIX PEAKIMIX
[ToHsiTHE O XMMUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @akTOpBl, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOU PCaKknu U IMOJIOKCHUC

https://m.edsoo.ru/00adc28c




XUMHYCCKOI'O PaBHOBECH A

OKHUCINTEIFHO-BOCCTAHOBUTEIIBHBIC

Bbu6nmuoreka [JOK

9
peakuu https://m.edsoo.ru/00adcade
Teopus 3nEKTPOTUTUUECKON
10 nuccorany. CUIIbHEIE U c1a0ble bubmmorexa LIOK
’ https://m.edsoo.ru/00adcd68
ANEKTPOJIUTHI
11 Honurle ypaBHEHN PEAKIINN buGnnorexa [IOK
yp peakt https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE MPEJACTaBICHUN bubmmorexa HOK
pu https://m.edsoo.ru/00add5d8
00 AJIEKTPOTUTUYECKOMN AUCCOIUAITUT
XHUMHUYECKHE CBOMCTBA COJICH B CBETE
13 npeACcTaBICHUN 00 bubmmorexa LIOK
. https://m.edsoo.ru/00add8b2
AIEKTPOJUTUYECKON AUCCOLMALIIHI
14 ITousTue o ruapoIn3e coyen bubmmorexa HOK
AP https://m.edsoo.ru/00add9d4
15 O00011IeHHE U CHCTEMAaTH3aLIHS bubmuoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTrueckas padora No 1.
16 «Perienne 3xcriepuMeHTaILHBIX bubmmorexa HOK
p https://m.edsoo.ru/00addbfa
3amauy
KonrponsHas padorta Nel 1o reme
17 «3JIGIIC)T OJII/ITI/IIzIeCKaH HMCCOLMAINS bubmorexa LIOK
p A HHATBL https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIINU B paCTBOPaX»
OO01as XxapakTEPUCTUKA TAJIONEHOB.
18 XI/III\I/-III/IIIGCKII)/IC CBlz)ﬁCTBa Ha OpuMepe Bubmiorexa HOK
p p https://m.edsoo.ru/00addfe2
XJIopa
[Tpodopuentanus: mabopaHT
19 XnopoBogopo. ConsiHast KUCIIOTA, bubmmoreka [IOK




XUMUYECKHE CBOMCTBA, MOJTYyYEHHUE,
MIPUMEHEHHUE

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

[TpakTuyeckas padota Ne 2 o Teme

Bbubnmuoreka [JOK

20 «[TonyyeHue CONMTHOM KUCITOTHI
yi . . ’ https://m.edsoo.ru/00ade348
U3y4yeHue e€ CBOMCTB»
Boruncnenus o ypaBHeHUSAM
21 XUMHUYCSCKUX PEaKIIUU, €CIIU OOUH U3 bubmmorexa HOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO01mas xapaKTepUCTHUKa JIEMEHTOB bubmmoreka [IOK
VIA-rpymmst https://m.edsoo.ru/00ade64a
AmnoTponHbeie MOIU(DUKAIIMKA CEPHI.
” Haxoxnenue cepol 1 €€ CoeIMHEHUI bubnnorexa LIOK
B MpUpoJie. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cephl
4 CepoBoaopo/i, CTpOECHHUE, bubmmoreka [IOK
(bu3nUecKre 1 XMMUYECKUE CBOCTBA https://m.edsoo.ru/00ade802
[Tpodopuenrarus: 1abOpaHT 1Mo
KOHTPOJIIO KAYECTBA ChIPbS
Oxkcungl cepel. CepHast KUCJIOTa
’s o P P ccKie ¢ 0”’c . bubaunoreka IIOK
M3UYECKHUE U XUMUYECKHE CBOMCTB
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHYECKUE PEAKIUH, JICKALINE B
OCHOBE IMPOMBIIIJIEHHOTO criocoba
2% MOJTyYEHUST CEPHOM KUCIIOTHI. bubmmoreka [IOK
XUMHUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollen cpe/ibl COeTMHEHUSIMU
cepbl
7 Brruncnenue MmaccoBoy J0JIM BBIXO/2 bubnuoreka [IOK

IIPOJYKTa peakuuu

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




28 OO111as XapaKTepUCTHKA DIIEMEHTOB bubnnoreka [IOK
VA-rpynnsl. A30T, paclipOCTpaHEHUE https://m.edsoo.ru/00adeea6d
B Ipupojie, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA
AMMHaK, ero Gpu3ndecKue u

. Bbubnmuoreka [JOK
29 XAMHUYECKHE CBOUCTBA, IIOJIyYEHHE U
https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTuyeckas padota Ne 3 mo Teme
30 «[lonyyenune ammmuaka, U3y4eHHE €ro Bubmmorexa LOK
. v > Y3y https://m.eds00.ru/00adf180
CBOHCTB»

31 A3oTHas KHCIoTa, e€ GU3nIECKue U bubnnorexa LIOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb3oBaHne HUTPATOB U COJICH
aMMOHUS B KaU€CTBE MUHEPAJIbHBIX

32 noOpeHnil. XUMHUYECKOe bubmmorexa [IOK
YAROOP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KalolIel cpebl
COCTUHEHUSIMU a30Ta
[Ipodopuenrarys: arpoHoM
dDocdhop. Oxcun dochdopa (V) u

33 (bocg))o pHaH KI/ICJI(()l?Fa i))nzntgec)me 151 bubmorexa TIOK

P . https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJyICHUE
Hcnonb3oBanue GochaToB B

34 Ka4eCTBE MUHEPATbHBIX YIOOPEHHIA. bubmmoreka [IOK
3arpsi3HeHue IPUPOTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
[Tpodhopuenrarusi: arpoHOM
Vruepon, pacupocTpaHeHHE B

POZ, PAcTIpocIp bu6mmoreka [{IOK

35 npupoje, Gunyeckre u XUMUIecKrue

CBOMCTBaA

https://m.edsoo.ru/00adfd9c




Oxcuppl yraepoaa, ux puznyeckue u

Bbubnmuoreka [JOK

36 XUMHUYECKHUE CBOMCTBA. https://m.edsoo.ru/00adfebe
DKosorndeckue mpoodIeMsl,
CBsi3aHHBIE ¢ oKcHIoM yriepoaa (IV)
37 VYronpHas KHUCIOTa U €€ CONu bubmorexa [TOK
https://m.edsoo.ru/00ae006¢
[Tpaktrueckas padota Ne 4 mo reme
38 "[TonyueHue yriaekucioro rasa. bubmmoreka [IOK
KavecTBeHHast peakuus Ha KapOOHaT- https://m.edsoo.ru/00ae027¢
HoH"
[TepBoHavabHBIC TOHATHS 00
39 OpraHMYECKHX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054¢
COCIMHEHUSIX YTIIepoia
40 Kpemnuwii u ero coenunenus buGnnorexa [IOK
https://m.edsoo.ru/00ae080a
[TpakTrueckas padota Ne 5. Pemenne
41 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [IOK
«BaxkHeume HeMeTaIbl U UX https://m.edso0o.ru/00ae0bf2
COCTMHECHUS»
Kontponbnas padora Ne2 o teme
42 «BaxHeiiie HeMeTallJIbl U UX bubmorexa TIOK
COCTHEHTS https://m.edsoo.ru/00ae0e18
OO01mmas XxapaKTepUCTUKAa XUMUYECKUX
3JIEMEHTOB — METaJIJIOB.
43 Mertannudeckas CBsI3b U bubmuoreka [IOK

MeTaJUTMYecKasi KpUCTAJUINYeCKast
pemérka. PU3n4YECKUe CBOMCTBA
METaJIJIOB

https://m.edsoo.ru/00ac103e




XUMHUYECKHE CBOMCTBA METAJLJIOB.

44 DIIEKTPOXUMHUYECKUH Psi buGmotera LOK
P N PAA https://m.edsoo.ru/00ae1156
HaIpsHKEHUH METaJIoB
OO1u1re crnocoObl MOTyYSHHS
MetasuioB. CruiaBbl. Beraucienus mmo
45 ABHCHHUSM XHMHYECKHX PeaKIni bubmorexa TIOK
P PCAKIHH, https://m.edsoo.ru/00ael156
€CJIM OJTMH U3 PEareHTOB COJCPIKUT
pUMecH
46 [ToHsiTHE O KOPPO3UU METALIIOB bubmmorexa [IOK
pp https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47
Wenonzie MeTael https://m.edsoo.ru/00ae14b2
43 Oxcubl ¥ THAPOKCUIBI HATPUS U bubmmoreka [IOK
KaJIusA https://m.edsoo.ru/00ae14b2
49 [IenounO3eMeNbHBIC METAILIBI — bubmuoreka IIOK
KaJIblIMA U Maruui https://m.edsoo.ru/00ael5e8
50 Baxxnerive coeIMHEHNS KAJTbLIHS bubmorexa [OK
s t https://m.edsoo.ru/00ael5e8
51 O000I11IeHNE U CUCTEMATH3ALII
3HAHUM
5 JKECTKOCTH BOJIBI M CITOCOOBI &€ bubmuoreka [IOK
YCTpaHEHUs https://m.edsoo.ru/00ac1886
[TpakTuyeckas padota Ne 6 mo Teme
53 "YKECTKOCTh BOABI U METOJIBI €6 bubmotexa LOK
" A A https://m.edsoo.ru/00aelae8
yCTpaHEHUs
bu6mmoreka [IOK
54 Ao 7
FTOMHHHH https://m.edsoo.ru/00ac1c64
55 AmdoTepHBbIe CBOIICTBA OKCHIA U bubmmoreka LIOK
TUIPOKCH]IA https://m.edsoo.ru/00aelc64
56 eeso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86




OKcuIbl, THAPOKCHUIBI M COJTH JKeme3a

Bbubnmuoreka [JOK

> (IT) m xene3a (III) https://m.edsoo.ru/00ae35¢e6
58 O606HvleHHe U CUCTEMaTH3aIHsI
3HAHUU
[TpakTrueckas padota Ne 7. Pemenne
59 AKCIEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [IOK
«BaxHeumme MeTauibl U UX https://m.edsoo.ru/00ae3de8
COEIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX pEeaKUnid, €CIM OJIUH U3
60 peareHToB /1aH B U30bITKE WU bubmmoreka LIOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael750
MacCOBOH J0JIH BBIXOJIa MMPOIYKTA
peakuu
61 O606HUIGHI/IG Y CUCTEMAaTH3aLIs
3HaHUH
KonrtponbHas pabota Ne3 o teme
62 «Baxxnelmme MeTaIbl 1 UX
COEIMHEHUS
63 BemecTBa u maTepuaisl B bubnnorexa LIOK
MOBCEIHEBHOM )KM3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XUMUYECKOE 3arpsI3HEHUE bubnnorexa LIOK
OKpPY’KaIoILEH Cpebl https://m.edsoo.ru/00ae4270
[TpodopuenTtanus: 1a00paHT-3KOJIOT
65 Ponb xumun B perieHnn bubmmoreka LIOK
HKOJIOTMYECKUX MPOOIIeM https://m.edsoo.ru/00ae4270
66 PezepBHblii ypok. O60011eHNE bubmmoreka LIOK

cucTeMaTH3alus 3HaHUI

https://m.edsoo.ru/00ac0d0a




67 PesepBubIil ypok. O600611eHNE 1 1 bubmuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00adb33c¢
68 PezepBHblil ypok. O6001IeHNE 1 1 bubmmoreka LIOK
CHCTEMAaTHU3alus 3HAHU N https://m.edsoo.ru/00ad9cb2
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Y4eOHO-MeTOAMYECKOE ODecTieueHre Kypca XuMUM
OCHOBHOM 00111€00pa30BaATEJIbLHOM IIKOJIbI

Y4eOHO-METONUYECKUI KOMIUIEKT /Il M3y4yeHUs Kypca XuMuu B 8—9 Kiaccax,
CO3/IaHHBIN aBTOPCKUM KOJUIEKTUBOM 10J] pykoBoacTBOM I'.E.Pyn3utuc, @.

I'. ®enbamaH, COAECPKHUT, KpoMe Yy4eOHBIX MOCOOMH, YUueOHO-METOIUYECKHE
U JUIaKTHYECKUE TTOCOOUS, TeTPau AJIsl BEITIOTHEHHS Ta0OPATOPHBIX U MIPAKTUIECKUX PaboT
u J1p.

YMK «Xumus. 8 kiace»

1. Xumus. 8 xnacc. YueOnuk (aBtops! I.E.Pym3utuc, ®@.I'.®enpaman).
2. TIporpamMmma Kypca Xxumuu st 8—9 ki1accoB 00111e00pa3zoBaTEIbHBIX YUPEKICHUH (aBTOPHI
I'.E.Pyn3utuc, ®.I'.denpaman).
3. Xumus B TecTax, 3aJadyax M ynpaxHeHusax. 8 kiacc (aBropel [.E.Pymuruc,
O.I". Oenpaman).
4. DnexkTpoHHas ¢popma ydeOHHKA.

YMK «Xumus. 9 kiaace»
1. Xumus. 9 knace. Yue6nuk (aBropsl I'.E.Pynzutuc, ®.I".Denpaman).
2. Tlporpamma kypca XuMuu st 8—9 KiaccoB 001eo0pa3oBaTENbHBIX YUPEIKICHHIMA
(aBropsl I'.E.Pym3utuc, ®.I'.®enpaman).
3. Xumuss B TecTax, 3agadyax u ynpaxkHeHusax. 9 xkmacc (aBropel [.E.Pymsuruc,
O.I".Penpama).
4. DnexTpoHHas hopma yueOHUKA.

Nudpopmannonnbie cpeacTsa

HNHTepHeT-pecypchl HA PYCCKOM sSI3bIKE
1. http://www.alhimik.ru. TlpencraBmeHsl ciemyromme pyOpUKH: COBETHI aOWTYPUEHTY,
YUUTENI0 XHWMHUH, CHPAaBOYHUK (O0ueHb Oompimas moadopka TaOMMIl M CHPAaBOYHBIX
MaTepuasoB), BecEnas XUMHS, HOBOCTH, OJIMMITHAMIbBI, KYHCTKamepa (MHOTO HMHTEPECHBIX
HUCTOPUYECKUX CBEICHUI).
2. http://www.hij.ru. XKypHan «XuMHs U KU3HBMIOHATHO U 3aHUMATEIbHO PacCKa3bIBACT
000 BCEM MHTEPECHOM, YTO IPOUCXOIUT B HAYKE U MHUPE, B KOTOPOM MBI KUBEM.
3.http://chemistry-chemists.com/index.html. DnekrponHbIi XypHan «XUMHUKH U XUMHA», B
KOTOPOM TIPEJICTABJICHBI OMBITHI [0 XUMHH U 3aHUMAaTelIbHas WH(OpMAIHS, TO3BOJSIONTNE
YBJICYb YUEHUKOB IKCIIEPUMEHTAIILHON YacThIO MPEIMETA.
4. http://c-books.narod.ru. BceBo3zmoxxHas muTepatypa o XuMuH.
5. http://www.prosv.ru/. [TocoOust s ydanuxcs, B TOM 9HCIIe I OATOTOBKH K HTOTOBOM
arrectaruu (OI'D m EI'D), meromumdeckue mocoOust Uisl yduTeNed, HaydHO-TIOMYJIspHas
JTUTEeparypa 1mo XuMuH.
6. http://1september.ru/. KypHam mnpenHasHadeH HE TOJBKO i yuutenedl. B HEM
MPEJCTAaBICHO OOJBIIOE KOJMYECTBO pabOT YYEHHWKOB, B TOM YHCIE HCCIICAOBATEILCKOTO
Xapakrepa.
7. http://schoolbase.ru/articles/items/ximiya. Bcepoccuiickuii KoOIbHBIN TOPTAJ CO
CCBUIKaMHU Ha 00pa30BaTeNbHBIC CANTHI 10 XUMHH.
8. www.periodictable.ru. COOpHHK cTaTeil 0 XUMUUYECKHUX AJIEMEHTaX, HIUTFOCTPUPOBAHHBII
HKCTIEPUMEHTOM.




O0BbeKTBI y4eOHBIX IKCKYPCH I
1.My3eu: MUHEpaJIOTHYECKHE, KPAEBEIUECKHE, XYI0KECTBEHHBIE, [ [0TMTEXHNYECKHIA.
2.JIaGoparopuu: yueOHBIX 3aBEJCHUN, arpOXUMIIA00PaTOPHH, SKOJIOTUUECKHE,
CaHUTaPHO-3ITUAEMHUOJIOTMUYECKHE.
3. Anreku.



