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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOTO O0IIEro 0oOpa3oBaHUsl COCTaBJI€Ha Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHMS OCHOBHOH 00pa3oBaTeNbHOW MPOTpamMMbl OCHOBHOTO OOIIEro
oOpazoBanus, npeacraBieHHbIXx B PI'OC OO0, a takxke Ha ocHOBe (enepanbHO pabodeil mporpaMMbl
BOCIIUTAHUS U C y4ETOM KOHULEMIMU MPENoIaBaHusl YIeOHOTO MpeaMeTa «XUMHs» B 00pa30BaTeIbHBIX
opranu3anusax Poccuiickon denepanum.

[Iporpamma o XuMuM Ja€T MpEACTaBICHUE O LENAX, OOl cTpaTeruu 00y4eHHs, BOCIUTAHUS
pa3BUTHA OOYYAIOIIUXCS CPEACTBAMHU y4eOHOIO IMpeAMEeTa, yCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
coJiep’KaHue, MpelycMaTpUBAET paclpelleiieHUe €ro Mo KjaaccaMm M CTPYKTYpUpOBaHUE IO paszesiaM U
TeMaM IpOrpaMMbl IO XHWMHH, ONPEIEISAET KOIMYECTBEHHbIE M KAauE€CTBEHHBIE XapaKTEPUCTHKU
COJIEp’KaHUsl, PEKOMEHAYEMYIO I0CIIEI0BAaTEIbHOCTh U3YyYEHHUs] XUMUU C Y4ETOM MEXIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroImmxcs,
orpezesnsieT BO3MOKHOCTH IpeaMeTa sl peaiu3alun TpeOOBaHUM K pe3ysibTaTaM OCBOEHHS OCHOBHOM
00pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pe3yiabTataM OOY4YeHHsT XMMUU Ha ypOBHE IleNiell M3y4YeHHs NpeAMETa M OCHOBHBIX BHIOB Y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUYaIOUIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHWE XUMHH CIY)KAT OCHOBOM JUIsi (POPMHUPOBAHUS MHPOBO33PEHHS OOy4aromerocsi, ero
MPEJICTABJICHU O MaTepHallbHOM EAMHCTBE MHpA, BaXHYIO POJIb HUIparoT (HopMHpyeMble XHUMHEH
IIPE/ICTABICHMS O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOAE, O IMYTSIX PEIICHUs
rI100ambHBIX TPOOJIEM YCTOMYHMBOIO Pa3BUTHUS YENIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MHUILEBOI U
HKOJIOTHYECKOM O€30MacHOCTH, TPOOIeM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CHOCOOCTBYET pealu3allud BO3MOXKHOCTEW J/JIi CaMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ 001el 1 (PyHKIIMOHATIBHONW I'PaMOTHOCTH;

BHOCHT BKJIaJl B (POPMUPOBAHNE MBIIIJICHHUS] M TBOPUYECKUX CIIOCOOHOCTEN 00Yy4aroIINXCsl, HABBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM JesTeNTbHOCTH, SKCIEPUMEHTANbHBIX M MCCIEI0BATENbCKUX YMEHHUH,
HEO0OXOIMMBIX KaK B ITIOBCETHEBHOM JKU3HM, TaK U B IPO(GECCUOHATbHON eI TEbHOCTH;

3HaKOMHT CO CHenHu(UKOl HayyHOro MBIIIICHHS, 3aKJa/JbIBa€T OCHOBBI LIEJOCTHOTO B3IJISAA Ha
€IMHCTBO TpPUPOABI M  YEJIOBEKa, SBISETCS OTBETCTBEHHBIM J3TanoM B  (HOpPMHUpPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH 00YYaIOINXCS;

croco0CcTByeT (OPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOrMYECKOE 00pazoBaHHe 00yYarOIUXCsl.

JlanHble HampaBiieHUs B 00yYeHHH XUMUU 0OecTeynBaroTCsl crenuuKoi colepkaHus yueOHOro
npeaMeTa, KOTOPBIN SBIsSETCS Melarornyecky aJanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOM HayKHM XUMHM Ha
OIPEACIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0OIIero o0pa3oBaHHsS OpPUEHTHPOBAH Ha OCBOEHHE
OOyYarolMMUCS CHCTEMbl IE€PBOHAYAIBHBIX MOHATHM XHMHHM, OCHOB HEOPraHMYeCKOW XHMHHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MOHATUH OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi IporpaMMbl 10 XUMHH cOPMUPOBAHA HA OCHOBE CUCTEMHOI0 MOJAX0oAa K
e€ uzydennto. CoziepykaHnue CKIIAJbIBAECTCS U3 CUCTEMBI MIOHATUN O XMMHUYECKOM DJIEMEHTE U BELLECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O0e 3TU CUCTeMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIIUITY
IIOCJIE0BATEIBHOTO PAa3BUTHS 3HAHNI HA OCHOBE TEOPETUYECKUX MIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHUs O CTPOEHHUH aTOMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHIECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHUS paCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TOJYYEHHBIX U OCMBICIICHHBIX
(bakTOoB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BHITOJHSS (PYHKIIUN OOBSICHEHHS
U NPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U IMOIY4YEHUS
U3Y4aeMBbIX BEILECTB.



OcBoeHHe TporpaMMBbl O XUMHH CHOCOOCTBYET (POPMHPOBAHHUIO MPEACTABICHUS O XUMHUYECKOM
COCTaBJIAIOLIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW MPHUPOJIbI, IEHHOCTHOIO OTHOLLIECHHS K
Hay4HOMY 3HAaHHMIO M METOJaM IIO3HAHMS B HayKe. M3ydeHHe XWMHM MPOUCXOJUT C IMPUBIICUYEHUEM
3HAaHUW U3 paHee M3Y4YEHHBIX Y4eOHBbIX npeameroB: «Oxpyxaromuii Mupy», «buonorus. 5—7 kiaacce» U
«®Dusuka. 7 Kmaccy.

[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpMUpOBAHHE 3HAHUNA OCHOB XHMHYECKOM HAyKH Kak
00JacTi COBPEMEHHOT'O0 E€CTECTBO3HAHMSI, MPAKTHUECKON [eATENIbHOCTH 4YellOBeKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3ajaua y4eOHOTOo HpeaMeTa COCTOMT B (POPMHUPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HaHUM — BaxHEHIINUX (AaKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKHUX IOJOXKECHHM,
JIOCTYIHBIX 00O0OIIEHNH MHPOBO33PEHUYECKOTO XapakTepa, S3blKa HAYKH, B MPUOOIIEHUH K HAyYHBIM
METOJIaM TO3HAaHUA MPU U3YYEHUH BELIECTB U XHMMHUYECKHX peakiuil, B (OpMHpPOBAHMM U Pa3BUTUU
MO3HABATENBHBIX YMEHUH W MX MPUMEHEHHU B Y4eOHO-ITO3HABATEIHHON M y4eOHO-HMCCIIEOBATEIBCKON
NesITeIbHOCTH, OCBOCHUH IIPAaBHII O€30MaCHOT0 OOpaIeHHsI ¢ BELIECTBAMH B IIOBCETHEBHOI JKU3HH.

[Ipu n3ydeHUr XMMHUM Ha YPOBHE OCHOBHOI'O OOIIEr0 00pa3oBaHUs Ba)XXKHOE 3HAUEHHUE IIPUOOpEH
TaKue 1eNH, Kak:

— (QopMHpOBaHWE WHTEIUIEKTYAJIIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMooOpa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEJIbBHOMY MPUHATHIO DELIEHUI, CIHOCOOHON amanTUpOBaThCi K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBIEHHOCTh OOYYEeHHs] Ha CHCTEMaTH4yeckoe MpHOOIIeHHEe O0y4arommxcs K
CaMOCTOSITENTLHOW TTO3HABATENIBHON JIEATENIbHOCTH, HAYYHBIM METOJAaM TII0O3HAaHUS, (OPMHUPYIOUIHM
MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecriedeHWE  YCJIOBHM, CIIOCOOCTBYIOIIMX  MPUOOPETCHHUIO  OOYYAIONIUMUCS  OTIBITa
pa3sHOOOpa3HOM JEATeNbHOCTH, TIO3HAHUS M CaMOIIO3HAHMs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JESITEIbHOCTH;

— (hopmupoBaHue o0mel (GyHKIMOHAIBHOW U €CTeCTBEHHO-HAyYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHHUM OOBSICHATH M OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MUPA, UCIOJIb3YS 3HAHUS U OIIBIT, [T0JIyYE€HHbIE
MpU W3YYCHUU XUMHUH, MPUMEHITh UX MPHU PEUICHUH MPoO0JieM B MOBCEAHEBHOW JKU3HH U TPYIAOBOH
NeSITENIbHOCTH;

— (¢opmupoBaHHe Yy OOydYalOUIMXCS TYMAHUCTHUECKUX OTHOIIEHUH, IMOHMMaHHUs IIEHHOCTH
XUMUYECKUX 3HAHUU JUI BBIPAOOTKU IKOJIOTHYECKH I1eJIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOMH
JEATEIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3[J0POBBS M OKPYKAIOLIEH IPUPOJHON CPEIbI;

— pa3BUTHE MOTHBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M CaMOBOCIHUTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYETOBEYECKHX IEHHOCTEeH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HAIpPaBJIEHHOCTH JaJIbHEHIIIET0 00y4YeHHUSI.

OOmiee yHMCIO YacoB, OTBEAEHHBIX JUISI M3Y4YEHUS XMMHUUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanusi, coctabiseT 136 gacoB: B 8 kinacce — 68 gacoB (2 yaca B Helen0), B 9 kimacce — 68 gacos (2
yaca B HEJCITIO).

COJEPKAHUE OBYYEHUA

8 KUJIACC

HepBOHaqaanMe XUMHUYECCKHUEC ITIOHATUA

[Ipeamer xumuu. Poilb XMMUM B JKM3HU YeJIOBEKa. XUMHUSA B CHUCTEME HayK. Terna U BelIeCTBa.
®du3nyeckrue CBOMCTBA BELIECTB. ATperatHoe COCTOsHHE BemiecTB. [loHsiTHE O MeTomax MO3HAHUS B
xumun. Yucteie BemecTBa u cMecu. CriocoObl pa3ieNieHus] CMecei.

ATOMBI U MOJIEKYJIBl. XUMUYECKUE 3IeMEHThl. CHUMBOJIBI XMMHYECKUX 3JIEMEHTOB. IIpocTeie u
CJIOXKHBIE BEIIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumudeckass (opmyna. BaleHTHOCTh aTOMOB XWMHUYECKHX OJEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OTHOcUTENbHAsE aTOMHass Macca. OTHOCUTENbHAas MOJEKYJsipHas Macca. MaccoBas
JIOJIA XUMHUYECKOI0 3JIEMEHTA B COSAUHEHUH.



KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsI3p KOau4ecTBa, MAacChl M 4HCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo opMynamMm XMMHUECKUX COCAMHEHHH.

®usznueckue U XUMUYECKUE SIBJICHUA. XUMUYECKas peaklUus U €€ MPU3HAKU. 3aKOH COXPAHECHHUS
Macchl BEHIECTB. XUMHUYECKHE ypaBHeHHs. Kiaccudukamuss XUMUYECKHX peakiuid (COeqMHCHHS,
pasoKeHUs, 3aMelIeHs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, MpaBuiiaMu paboThl B J1aOOpaTOpUHU U IpUEMaMu 0OpaIeHus
c JnabopaTopHbIM OOOpyJOBaHHMEM, W3y4Ye€HHE ¥ ONUcCaHhe (PHU3UYECKUX CBOUCTB 0OOpa3IoB
HEOPraHUYECKUX BEIIECTB, HabOmoJaeHue (u3nueckux (IUIaBliEHWE BOCKA, TasHUE JIbJa, pacTUpaHHE
caxapa B CTYIIKE, KHTICHHUE U KOHJICHCAIIMsI BOJIbl) 1 XUMHUECKUX (TOPEHUE CBEUH, TPOKATMBAHNE METHOM
MIPOBOJIOKH, B3aMMOJICICTBHE MeJa C KHUCIOTOW) SBJICHWM, HAONIOJEHWE U OINHUCAaHUE MPU3HAKOB
IIPOTEKAaHUs XUMUYECKUX PEAKIMI (pa3yiockeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3auMOJICICTBHE jKeie3a ¢ paCTBOPOM COJU
meau (1), n3yduenue croco0oB pazzieleHHsl CMECEN: ¢ TOMOILBI0 MarHUTa, (GUIbLTPOBAaHUE, BhITAPUBAHUE,
TUCTUIUISIMS, Xpomarorpadus, MpOBEICHHE OYMCTKA TOBAPEHHOW CONHM, HaONIOJEHHWE W OMHCAaHUE
pe3yJIbTaTOB INPOBENEHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MAacChl, CO3JAaHME Mojeiel
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe 1 HEOPraHUYECKMX BellleCTB

Bo3nyx — cmech razos. CocraB Boznyxa. Kucnopoa — anemeHT u npoctoe BeuiectBo. Haxoxenue
KHCJIOPO/Aa B IPUpOJIe, GU3NIECKHE U XUMUIECKHE CBOMCTBA (peakiuu ropenust). Okcuapl. [Ipumenenue
kucnopona. CrocoObl TOTy4YeHHS KHCIOpOAa B J1a0OpaTOpUU U MPOMBIIIEHHOCTH. KpyroBopot
Kuciaopoaa B npupozae. O30H — atoTponHas MOAN(GUKAIUS KUCIOPOIa.

TemmoBoit  >PdexkT XUMUYECKOW peaklud, TEePMOXUMHUYECKHE YypaBHEHHUS, 0JK30- W
SHAOTEPMHUYECKUE peakluu. TOIUMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/yXa, YCHUJIEHHE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpocToe BemiecTBo. HaxoxkneHue Bojopoja B mpupoje, Gusnueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CIIOCOObI momydeHus. KucmoTs u conu.

MounsipHbiii 00BEM ra3oB. PacuéTel 10 XUMUYECKUM YpaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Boaa kak pactBoputens. PactBopsl. HackieHHbIE 1 HEHACHILIIEHHBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BojJe. MaccoBas [10s1 BEIIECTBA B PAacTBOpPE. XHWMHYECKHE
cBoiicTBa BoJbl. OcHoBaHusA. Ponb pacTBOpoB B MpHpoAEe M B KU3HM 4denoBeka. KpyroBopoT BoOJIbI B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccudukanus  Heopranmueckux  coenuHeHuil.  Oxcuapl.  Knaccudukamuss — OKCHAOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, am(pOTepHBIE) H HecosneoOpasyrommue. HomeHnknaTtypa
okcuoB. dusnueckre 1 XMMUUYECKHE CBOMCTBAa OKcH0B. [losyueHne okcuaos.

OcnoBanus. Knaccudukamuss ocHoBaHUH: MIENOYM U HEPaCTBOpUMBIE OCHOBaHUsA. HoMeHkmatypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHne ocCHOBaHUM.

Kucnotsl. Knaccudukanus xucnot. Homenknarypa xucnot. @uznyeckue U XUMUYECKUE CBOMCTBA
kucnot. Psan akrusHoctu metaiuioB H. H. bekerosa. [lomyyenue Kucior.

Comun. Homenknarypa coseil. @u3nueckre 1 XUMAYECKHe cBoWcTBa cosel. [lomydenue coneil.

I'eneTnueckast CBsI3b MEXKIYy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpe/eieHUe COJAEpKaHUs KHCIOpojJa B BO3/AyXe, IOJIy4YeHHEe, COOMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB KHCIIOpOJAa, HAOII0eHHE B3aUMOJCHCTBHS BEIECTB C KUCIOPOIOM
Y YCJIOBHSI BOSHHKHOBEHHS U TIPEKpAIICHUS TopeHus (1moxkapa), 03HaKOMJICHHE ¢ 00pa3liaMu OKCHIIOB H
OMMCAaHHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUE, pAcClO3HABAaHUE W HU3YYEHHE CBOWCTB BOJOpOJa
(ropenue), B3auMmopeiictBue Bojgopoaa ¢ okcuaom wmenu (ll)  (Bo3moxkHO wucHosb30BaHUE
BHJICOMATEPHAIIOB), HAOMIOCHHUE 00PA3IOB BEMIECTB KOJTMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEH
pPacTBOPEHHSI BEIIECTB C PA3IMYHOM pPAaCTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNpEAeIHEHHOU
MaccOBOH JI0Jiel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METAJUIaMU (HATPUEM U KaJbI[EM)
(BO3MOXXHO HCIIONIb30BaHUE BUAECOMATEPHUAJTIOB), MCCIEIOBaHUE OOpaA3LOB HEOPTaHWYECKHX BEILECTB



pasIMYHBIX KJIACCOB, HAOIIOJEHUE U3MEHEHUSI OKPAaCKU MHAMKATOPOB B PAacTBOpaxX KHUCJIOT M ILEIOYEH,
u3ydyeHue B3aumozeicteus okcuga menu (ll) ¢ pactBopoM cepHOIl KHCIOTHI, KHCIOT C METallJIaMH,
peakuuil HeUTpaau3anuy, MOITy4eHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJTHOTO METAJLIA IPYTUM
13 PacTBOpa COJIM, PELIEHUE dKCIIEPUMEHTANIBHBIX 3aJ1a4 110 TeMe «Ba)xHelue KJ1acchl HEOPraHUYECKUX
COCTUHEHUN .

Ilepuoanyeckuit 3axkoH u Ilepumoamyeckass cucrema xumudeckux »djemenros JI. M.
MenpesneeBa. Crpoenue aToMoB. XuMHYecKasi C¢BfA3b. OKHCINTEIBbHO-BOCCTAHOBHTE/IbHBIE
peakuuu

IlepBble NONBITKM KiIaccU(UKALUU XUMHUYECKHX 3JeMeHTOB. I[loHsATHEe O rpynmax CXOIHBIX
3JIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, TAJOr€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUIbI U THIPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuuyeckux annemeHToB [[. M. Menneneesa.
Kopotkonepuonnas u jymHHOnepuoHas Gopmsl [lepuoandeckoit cucTeMbl XUMHUYECKUX JIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpynnbl. @U3HYECKUN CMBICI NOPAIKOBOIO HOMEPA, HOMEPOB IEpUoAa U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjaep. M3ortombl. OnekTpoHbl. CTpo€HHE 3IIEKTPOHHBIX
obosoyek aromMoB nepBbIXx 20 xumuueckux neMeHToB llepumommueckoii cucremsl [I. Y. MenneneeBa.
XapakTepUCTHKAa XUMHUYECKOIO 3JIEMEHTAa IO €ro mnojoxxkeHutro B Ilepmommueckon cucreme [I. .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHUX D3JEMEHTOB, METAJUIMUECKUX MU
HEMETAJJIMYECKUX CBOMCTB I10 IPYIIIAaM U IIEPUOJIAM.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanuyeckoil CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB IS
pa3BuTUA Hayku U npaktuku. 1. M. Menzaenees — yd€HbIN U TpaXk1aHNH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAs UM HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTH
XUMHMUYECKHX 3JIEMEHTOB. MlOHHas CBA3b.

Crenenp okwucieHusi. OKHUCINUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. l[Iporecchl OKHUCIEHUS WU
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHue oOpa3lloB BELIECTB METAVIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHJA LIMHKA C
pacTBOpaMM KHCIOT M IIEJIOYEH, IPOBENCHHUE OIBITOB, WIIIOCTPUPYIOIIMX MPUMEPBI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEaKIil (TopeHue, peakiuy pa3IoKeH!s, COSAUHEHUS).

Meoswcnpeomemnwie ceasu

Peanuzanus MEXNpeaMETHBIX CBS3€H NPU M3YYEHMHM XMMHMH B 8 KJIacCe OCYLIECTBIIAETCS 4epes3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHM, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUIS OTZIETBHBIX MPEIMETOB ECTECTBEHHO-HAYYHOTO LIUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHbIN (akT, TUIIOTe3a, TEOPUs, 3aKOH, aHAJIU3, CHHTE3,
Kjaccuukanus, MepuoAUNYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, U3MEPEHHUE, MOJEIb,
SIBJICHHE.

®dusuka: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIbI, paAMOAKTUBHOCTbD,
MOJIEKYJa, DJIEKTPUYECKUN 3apsi, BEIIeCTBO, Tel0, 00BEM, arperaTHOe COCTOSHHE BELIeCTBa, ras,
¢du3nyecKkre BEIMYUHBI, €IMHULBI H3MEPEHHsI, KOCMOC, TUIaHETHI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadus: armocdepa, runpocdepa, MUHEpaNbl, TOPHbIE MOPOJbI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKuus

Ilepnonnueckuit 3akoH. llepuonmueckas cucrema xumuuyeckux annemeHTtoB [[. M. Menneneesa.
CrpoeHne aromMoB. 3aKOHOMEPHOCTH B HM3MECHEHHMHM CBOMCTB XHMMHYECKHMX JJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kauus, KajblUs M MX COCIUHEHUH B COOTBETCTBUM C IIOJIOKEHHEM DJJIEMEHTOB B
[Tepuoanueckoit cucTeMe U CTPOCHUEM UX aTOMOB.



Crpoenue BemiecTBa: BUAbI XUMUYECKOW CBA3U. THIIBI KPUCTAIIMYECKUX PEIIETOK, 3aBUCHUMOCTh
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEMIETKU U BUJ1a XUMHYECKOM CBSI3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3MYHbIM  KJjaccaM HEOPraHWYECKUX COEIUHEHMI, TEeHEeTHYecKass CBA3b
HEOPraHUYECKUX BEIECTB.

Knaccupukanuss XUMHYECKMX peakluid IO pasidYHBIM HOpHU3HAKaM ([0 YUCIYy U COCTaBy
YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, MO HM3MEHEHUIO CTENEeHEW OKUCICHUS
XUMHYECKHUX AJIEMEHTOB, MO OOpAaTUMOCTH, MO YYaCTHIO KaTalM3aTropa). DK30- U IHIOTCPMUUYECCKUE
peakLyu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonatne o ckopocTH XuMHYecKoW peakiuu. [loHsTne 00 o00paTUMBIX W HEOOPATHUMBIX
XUMHUYECKUX peakuusx. [loHATHEe O rOMOreHHBIX M TeTepOreHHbIX peakiusax. llonstue o karanuse.
[TonsitTue 0 xumMuyeckoM paBHOBecUU. DaKTOphl, BIMSIOINIME HA CKOPOCTh XHMHUYECKOM peakuuHu U
MIOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUMH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENBHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBICHUE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN C
MCTIOJIB30BAaHUEM METO/Ia 3JIEKTPOHHOTO OaaHca.

Teopus >IE€KTPOIUTHYECKON AMCCOLMALMH. DIEKTPOJIUTHI U HEIIEKTPOJIUThl. KaTHOHBI, aHUOHBI.
MexaHu3M AMccOLMalMK BEIIECTB C Pa3jIMYHbIMU BUIAAMH XUMUYECKOW cBsi3U. CTeneHb AUCCOLUAIIHU.
CunbHbIe U cradble IEKTPOIUTHIL.

Peaknium wnonHOTO OOMEHa. YCIOBHS MPOTEKAaHHWs pPEaKIUid HOHHOTO OOMEHa, IIOJIHBIE W
COKpallléHHbIE HOHHBIE YypaBHEHHMs peakuuil. CBONCTBa KHUCJIOT, OCHOBAaHMW U COJEH B CBETE
MpEeACTaBICHUN 00 3JeKTpoNUTUYECKON nucconmanuu. KadecTBeHHbIe peakiuu Ha WOHBL [loHsaTue o
TUIPOJIN3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PELIETOK HEOPraHUYECKUX BELIECTB — METAIIOB U
HeMeTaJlsIoB (rpadura M anmasza), CIOKHBIX BELIECTB (XJOpUAA HATPHs), UCCIEIOBAHUE 3aBUCHMOCTHU
CKOPOCTHM  XMMMYECKOW  peakuuu OT  BO3AEHCTBHS  PAa3IWYHbIX  (AKTOPOB, HCCIIEAOBaHHE
AJIEKTPONPOBOHOCTH PACTBOPOB BELIECTB, MpoOIlecca TUCCOLMALMU KHCIOT, IIEJo4Yed U  cosel
(BO3MOYKHO HCIIOJIB30BAaHME BHJIEO MATEPHANIOB), MPOBEJIEHUE OIBITOB, WIUIIOCTPUPYIOIIMX NPU3HAKU
MPOTEKAaHUs PEaKIMii MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIJIEJICHUWE Ta3a, 0Opa3oBaHUE BOJIbI),
OTIBITOB, UJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIBHO-BOCCTAHOBUTENBHBIX peakiuii (TOpeHne, peakinu
pa3ioKEeHUs, COEIMHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C IOMOUIbIO KaueCTBEHHBIX
peakiuii Ha MOHBI, pEelIEHUE HKCTIEPUMEHTANIbHBIX 3a/1a4.

HemeTajibl M MX coeJMHEeHUSA

OOmiast xapakTepucTUKa TrajoreHoB. OCOOEHHOCTH CTPOEHHS aTOMOB, XapaKTE€pHbIE CTENEHH
okucnenus. CtpoeHne u GU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — T'aJIOTEHOB. XUMHYECKUE CBONCTBA
Ha MpuMepe XJopa (B3auMoJeiicTBrE C MeTallJIaMH, HEMeTalllIaMH, Iiesao4amu). XiaopoBoaopoa. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIydeHHEe, NpuMeHeHue. JleiicTBue XJiopa M XJIOpPOBOAOpOJa Ha
OpraHM3M uesoBeKa. BakHele XJI0pHUIbl U UX HaXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 35eMeHTOB VIA-rpynmel. OcOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTepHBIE
crereHd okucieHus. CtpoeHue U (U3MYECKHE CBOICTBAa NMPOCTHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnorpornHbie MOAU(UKAIIMK KHCIOpPOJa W Cepbl. XUMHYECKHe CBOWCTBa cepbl. CepoBoAOpo,
cTpoeHue, (u3MYecKue M XHMMUYecKue cBOMCTBAa. OKCHIBI Cepbl KaK MPEACTABUTENN KHCIOTHBIX
okcuaoB. CepHasi KuCIIOTa, QU3NYECKHUE M XMMHUYECKHE CBOIcTBa (0OlIMe Kak IMpencTaBUTENs Kiacca
KHUCJIOT W crenuduueckue). XUMUYECKUE PEakIUH, JIeXKallie B OCHOBE MPOMBIIUIEHHOTO Crocoda
MOJy4YEeHUs] CEpHOM KHUCIOTHI. [IpuMeHeHue cepHoil KUCIOTHI. COJM CEpPHOM KHUCIOTHI, KauyeCTBEHHas
peaknus Ha cynabdaT-uoH. HaxoxeHue cepbl U €€ COeIMHEHUH B MpUpojae. XUMHYECKOE 3arps3HEeHue
OKpY’Karolel cpeapl COCAMHEHUSIMU Cepbl (KHCIOTHBIE JO0XKAW, 3arpsA3HEHHE BO3JyXa U BOJIOEMOB),
CIOCOOBI €ro MPe0TBPAILCHHS.

O6mias xapaktepuctuka meMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOSHUSI aTOMOB, XapaKTEPHbBIC
CTETIEHN OKHCICHHs. A30T, paclpoCTpaHeHHWE B NpUpOAE, (PHU3MUECKHE U XHUMHYECKHE CBOWCTBA.



KpyroBopor azora B mpupoge. AMMHAK, ero (U3HYECKHE M XUMHUYECKHUE CBOMCTBA, TOJYYCHHE W
npuMeHerre. Conu aMMOHUS, WX (HU3UYECKHE M XMMHUYECKHE CBOWCTBA, NMpuMeHeHHe. KauectBenHas
peakius Ha MOHBI aMMOHHUSA. A30THasl KUCJIOTa, €€ MmojiydeHue, GU3NYecKue M XUMUYECKUE CBOMCTBA
(oOmme Kak TMpencTaBHTENsl Kilacca KHUCIOT M cnenuduyeckue). Mcnoab3oBaHue HUTPATOB M COJIEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yH0oOpeHuil. XHUMHUYECKOE 3arpsi3HEHHE OKpYKaoIeH Cpelbl
COCIMHEHUSMHU a30Ta (KUCIIOTHBIC MOXKIW, 3arpsA3HEHHE BO3AyXa, MOYBBI U BomoémoB). Docdop,
ajutoTpornabie Moaudukanun pocdopa, ¢uznueckue m xumuueckue cpoictBa. Oxcupn docdopa (V) u
docdopHas kucnora, Gpu3MUeCKUe U XMMHYECKHE CBOICTBa, moiydeHue. Mcmons3oBanue docdaroB B
KauecTBE MUHEPAIbHBIX Y100pEHUH.

Oo6mas xapakrepuctuka 31eMeHTOB |V A-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHBIC
CTEIeHU OKHCIICHUs. YTIIepoJ, aJUIOTPOIMHbIE MOAU(PHUKAIIUY, PACTIPOCTPAaHEHHE B MpUpPOe, hu3ndecKkue
U XUMHUYecKHe cBoucTBa. Ancop6musi. KpyroBopor yriaepoma B mpupoge. OKcuabl yrieponaa, HX
¢dbu3znyuecKkue M XUMHUYECKHE CBOICTBa, ACHCTBHE HA JKUBBIC OPraHU3MBI, IMOJIyY€HHE U MPUMEHEHHUE.
DKoJoru4ecKre MpobieMbl, cBsi3aHHBIe ¢ okcuaoM yriiepona (1V), rumoresa rio6aasHOT0 MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3((eKT. YronbHas KUCIOTa U €€ coiu, NX GU3NYECKUE U XUMUYECKHE CBOICTBA,
nojiyueHue u npumeHeHue. KauectBenHas peakuus Ha kapOoHaT-uoHBL. lcronb3oBaHue kapOOHATOB B
OBITY, MEIUIIMHE, IPOMBIIUIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHUAX yriepoja (MeTaH,
9TaH, STUJIECH, alleTUIICH, 3TaHOII, TIUIEPUH, YKCYCHas KucioTa). [IpupogHbie HCTOYHUKHU YTIEBOJOPOIOB
(yromp, mpupoaHBIA Ta3, HePTh), MPOAYKTH HX TNepepadboTku (OCH3WH), WX poiib B OBITY W
MPOMBIIIICHHOCTH. [ToHsTHE 0 OMOJIOrMYECKH Ba)KHBIX BEIIECTBAX: XKUpPax, OelKax, yrieBoJax — U UX
pOJIU B )KM3HM uesloBeKka. MaTepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COEAMHEHUH.

Kpemuuii, ero ¢usnueckue m XMMUYECKHE CBOICTBa, MmojlyyeHHe M mpuMmeHeHue. CoeluHeHUs
KpemMHusi B mnpupozge. OOmme mnpencraBieHuss o0 okcunae kpemHus (IV) um kpeMHUEBOM KuUCIOTe.
Cunukatel, X UCIOJb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxxHelIne cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, xkene300eToH. [IpoGiiembl 0€30MacHOrO0  MCIOJIb30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KU3HMU.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYeCKUX BEIIECTB, CBOMCTB COJSHOM KHUCIOTBI, HpPOBEIEHHUE
KAueCTBEHHBIX pEaKUMi Ha XJOPUA-UOHBI W HAOJIOJIEHHWE MPU3HAKOB HX TMPOTEKaHMs, OMBITHI,
oTpaxkaromue (U3NYECKHe U XUMHUYECKHE CBONCTBA TaJIOTEHOB U HX COEAMHEHHH (BO3MOXKHO
HCIOJIb30BaHNUE  BHJIEOMATEPHANIOB), O3HAKOMJIEHME ¢ o0pasllaMu  XJOpUAOB  (TAJIOT€HU[OB),
O3HAKOMJIEHHE C 0Opa3lamMu cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUAIOB),
HalIo/leHne Tpoliecca OOyIIMBaHMS caxapa MOJ JEHCTBHEM KOHLEHTPUPOBAHHOM CEPHOM KHCIOTHI,
U3yueHHe XUMHUECKUX CBOMCTB pa30aBIeHHON CEpHOI KUCIIOTHI, IPOBEJCHNE KaYeCTBEHHON peakluu Ha
cyiabpaT-uoOH M HaOlIo/IeHHWEe MpU3HAaKa e€ MpOTeKaHWs, 03HAKOMJIEHHE C (PU3UYECKHMMH CBONCTBaAMH
a3ota, pocdopa u X coenuHEHHH (BO3MOXKHO HCIOJIb30BAaHME BUAEOMATEPUAIOB), 00pa3laMu a30THBIX
n QpocdopHbIX ynoOpeHui, MoTydeHue, CoOMpaHHe, paclio3HaBaHWE W HM3YUYCHHE CBOWMCTB aMMHaKa,
NPOBE/ICHUE KAaYECTBEHHBIX PEAaKIMH Ha HMOH aMMOHHUS U (ochaT-uOH U H3YYEHHE MPU3HAKOB HX
MIPOTEKAaHUs, B3aUMOJECWCTBUE KOHIICHTPUPOBAHHON a30THOM KHUCIOTBI C MeIbl0  (BO3MOKHO
UCMOJIb30BAaHUE BHUIEOMATEPUANIOB), M3YUYEHUE MOJENEeH KpUCTAJUIMYECKHX DPEHIETOK anMmasa, rpadura,
¢bynnepeHa, 03HaKOMIIEHHE € MPOILIECCOM acOpOLUY paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOICTBOM MpPOTHBOra3a, MojiyueHue, coOupaHue, paclo3HaBaHUE U U3yYeHHE CBOMCTB YIJIEKUCIIOTO
rasa, MpOBEJCHUE KAaueCTBEHHBIX peaklUuil Ha KapOOHAT M CHJIMKAT-HOHBI M H3y4y€HHE MPU3HAKOB HX
IIPOTEKAaHUs,  O3HAKOMJIEHME €  NPOAYKIMEH  CWIMKATHOM  INPOMBIIUIEHHOCTH,  pELICHHE
AKCIIEPUMEHTAIbHBIX 33a4 10 TeMe «BakHele HeMeTalIbl U UX COSAMHEHUS.

MeTtaniabl U UX COeTMHEHUS

OOmiasi XxapakTepUCTUKa XUMHUYECKUX AJIEMEHTOB — METa/NIOB Ha OCHOBaHHM UX IOJIOKEHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB Jl. M. MengeneeBa u crpoeHusi atomoB. CTpoeHue
MeTaioB. Meraminyeckasi CBA3b M MeTaJUIMUECKas KpHUCTaUInyecKas peméTka. DIeKTPOXUMHUUECKUM
psan HanpsbkeHUH MetaimioB. DHU3MUECKME M XUMHUYECKHE CBoOicTBa MeraiioB. OOmme crnocoObl



MoJIydyeHus: MeTayuioB. [loHATHE O KOPPO3UHM METAJJIOB, OCHOBHBIE CIOCOOBI 3alllUTHl UX OT KOPPO3UH.
CrutaBel (CTalb, YyryH, TIOPATIOMUHUM, OpOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIIUIEHHOCTH.

[[lenounble MeTamuibl: MoJsiokeHWe B Ilepuomuueckoil cucreme XuMHYECKUX sjieMeHToB J[. .
MeneneeBa, CTpO€HHE UX aTOMOB, HaXOXAeHUE B mpupoae. Ouznueckre U XUMUYECKUE CBOMCTBa (Ha
npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUIBI HATPUS U Kanus. [IpruMeHeHune menoyHbIX METalJIOB
U UX COCMHECHUM.

[[lenoyHO3emMenbHbIE METAUIbl MAarHUM W KajdblMii: moJjioxkeHue B Ilepuoauueckoil cucreme
XUMH4YeCcKuX 351ieMeHTOB /. V1. MeHieneeBa, CTpoeHHE UX aTOMOB, HaXOXK/JIeHHE B pupoie. usznueckue
U XUMHUYECKHE CBOICTBa MarHusg M Kainplus. Baxueilmne coeauHeHus KaibIUs (OKCH], THAPOKCHUI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

Amomunuii: nonoxxkenue B [lepuoanueckoit cucreme xumudeckux snemeHToB J1. 1. Menneneena,
CTPOCHHUE aToMa, HaxoXiaeHue B Tmpupoje. DPu3MUecKue M XUMHUYECKHUE CBOMCTBA aIFOMUHUA.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA AITFOMUHHSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xummueckux snemeHToB . M. Menneneena,
CTpOCHHE aToMma, HaxoxkJeHue B mpupone. dusnueckue W XUMHUECKHUE CBOMCTBa »xene3a. OKCHIbI,
ruapokcuabl U conu xenesa (1) u xxenesa (111), ux cocras, cBoiicTBa U mosryueHue.

Xumuueckuit IKcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMi METa/lIOB M CIUIABOB, MX (PU3NYCCKUMHU CBOHCTBAMH, H3Y4YCHUE
pE3yNbTaTOB KOPPO3UU METAUIOB (BO3MOXHO HCIIOJIb30BAHHE BHIEOMATEPUANIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUSL OKCHJA KajbllMg M HATPHUS C BOJON (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOW BOJBI, IIpollecca TOpPEHUs Keleza B KHUclIoponae (BO3MOMKHO
WCIIO0JIb30BaHUE BUICOMATEPUAIIOB), IPU3HAKOB MPOTEKAHUS KAY€CTBEHHBIX PEaKIMi Ha MOHBI: MarHusl,
KabIus, amoMUHUs, nuHKa, xene3a (I1) u xenesa (I11), menu (1), HabmroaeHNe U onMUcaHue MPOIECCOB
OKpalllMBaHUsl TUTAMEHHW HMOHAMHM HATpHUs, Kajdusl ¢ KaublUsd (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(DOTEPHBIX CBOMCTB TMAPOKCHIA alIOMUHUS U THIPOKCH]IA ITMHKA,
pelieHne YKCIepuMEeHTaIbHBIX 3a/1a4 10 TeMe «BaskHelIne MeTauibl U UX COSTUHEHUSD.

XuMus H OKpy:KamoLas cpeaa

BemectBa 1 Marepuansl B MOBCEIHEBHOM JKU3HU YelloBeKa. bezonmacHoe MCHob30BaHUE BEIIECTB
U XUMHYECKUX peakuuii B ObITy. [lepBasi moMoIIs TPH XUMHYECKHX 05KOTaX M OTPaBICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpyXKarolied cpeasl (mpeaesbHas JOIMyCTUMas KOHIEHTpaIus
Beniects, qanee — [1JIK). Ponb Xxumuu B pemieHnu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHHne 00pa3iioB MaTepUaOB (CTEKIIO, CIIJIaBbl METAJUIOB, MIOJTMMEPHBIE MATEPHUATIBI).

Meostcnpeomemnuwie ceasu

Peanuzamust MeXnpeaMETHBIX CBA3€H MPH M3YYEHUM XUMHHM B 9 Kjacce OCYIIECTBIISIETCS 4epe3
WCIIOTH30BaHNE KaK OOIMUX €CTeCTBEHHO-HAYYHBIX MOHATHM, TaK M TOHSATHH, SBISIFOITUXCS CHCTEMHBIMU
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYUYHOIO LIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHATHS: HAyYHbIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATIN3, CUHTE3,
KIaccupUKalus, NEPUOAUYHOCTb, HAOMIOJEHUE, SKCIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBJICHHE, TAPHUKOBBINA d(PPEKT, TEXHOTOTHS, MaTEPHUAITHI.

®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIIU]I, U30TOMbI, PAIUOAKTUBHOCTD,
MOJICKYJIa, OJJCKTPUYCCKUU 3apsiji, TPOBOJHUKH, TOJYMPOBOIHUKH, TUIICKTPUKU, (HOTODIEMEHT,
BEIIECTBO, TEJNO, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJININYECKasi peniérka, CIUlaBbl, (U3MUYECKHWE BEIMYMHBI, EIUHHIIBI H3MEPEHHs, KOCMUYECKOe
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buonorust:  ¢orocwHTe3, ABIXaHWe, OWocdepa, HSKOCHCTEMa, MHHEPAIbHBIC YAOOpEeHHUS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBRA.

['eorpadus: armocdepa, rumpocdepa, MHUHEpaIbl, TOPHBIE TOPOJBI, TMOJE3HBIE HCKOIAaeMBbIE,
TOIUITMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOT'PAMMBLI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE Pe3yIbTaThl OCBOCHUS IPOTrPaMMbl OCHOBHOI'O 00LIEro 0Opa3oBaHUsl JOCTUTAIOTCS B
Xo7ie OOy4eHHsT XUMHHM B €JUHCTBE YUYEOHOH W BOCHHTATEIILHOW JAEATENHOCTH B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOILECTBE MPaBHJIAMH U HOPMaMH TTOBEICHUS M CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHUS U COLMATIM3ALUN O0yJarOIUXCA.

JIMYHOCTHBIE PE3yJAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALUN U PACIIMPEHUE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM UYHUCIIE B
4acTu:

1) naTpHOTHYECKOT0 BOCIIUTAHMSL:

LIEHHOCTHOTO OTHOIIEHUS K OTE€YECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUUYECKOMY U Hay4dHOMY
HacJle/INI0, TOHUMaHMsl 3HaYeHUsI XMMUYECKON HAyKU B KM3HHM COBPEMEHHOTO OOIIECTBa, CLIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpMalueld O TMEepeloBbIX JOCTHKEHUSAX M OTKPBITUAX MHUPOBOM H
OTEYECTBCHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpPA U OOILECTBa;

2) rpaKIaHCKOT0 BOCTIMTAHMA:

IIPEJICTABICHNS O COLMAIIBHBIX HOPMAax U IpaBWJIaX MEXKINYHOCTHBIX OTHOIIECHUN B KOJUICKTHUBE,
KOMMYHHKATHBHOW KOMIICTGHTHOCTH B  OOIICCTBEHHO IIOJIG3HOH, y4eOHO-HCCIIEA0BaTEIbCKOM,
TBOPYECKON W JIPYrUX BUAAX JESATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON COBMECTHOW J1€ATEIbHOCTH
IpU BBIIOJHEHUH Y4YEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBIIOJHEHUHM XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMONOHMMAaHMIO M B3aUMOIIOMOILIM B IPOLECCE 3TOM
y4eOHOM /1eATeIbHOCTH, TOTOBHOCTU OLEHMBATh CBOE IMOBEJEHHUE U IMOCTYINKH CBOUX TOBAapHUIIEH C
MTO3ULMN HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUN IIOCTYIKOB;

3) IEeHHOCTH HAYYHOT'0 MO3HAHUSI:

MHUPOBO33PEHUYECKUE TPEACTABIEHUS O BEIIECTBE M XUMHYECKON PEaKLHUH, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKH U COCTABJISIOLINE OCHOBY ISl IOHUMAHUS CYIIHOCTH HAay4HOM
KapTUHbl MHpa, NpPEJCTaBICHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSX pa3BUTUS HPUPOABI, B3aUMOCBA3SIX
YesioBeKa C MPUPOJHON Cpesloil, 0 posi XMMHHU B TO3HAHUH 3TUX 3aKOHOMEPHOCTEI;

N03HaBaTeIbHbIE MOTUBBI, HAIPABJICHHBIE HA MOJIyY€HHE HOBBIX 3HaHUI MO XUMHH, HEOOXOAUMBbIE
Ui OOBSICHEHHsI HAONIOJAaeMbIX TMPOLIECCOB W SBJIEHUM, IO3HABAaTEIbHOW, HMH(OPMALMOHHOW H
YUTATENICKOM KYJIbTYphl, B TOM YHCIE HaBBIKOB CaMOCTOATENBbHOM padOThl ¢ y4eOHBIMU TEKCTaMH,
CIPaBOYHOM JINTEPATYPOH, TOCTYITHBIMUA TEXHUUECKUMHU CPEICTBAMH HHPOPMAIIMOHHBIX TEXHOJIOTUH;

UHTepeC K OOY4YeHHI0O M TO3HAHUIO, JHOO03HATENbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, TPOCKTHONM W WCCIENOBATEILCKON JIESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU M YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) hopMupOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAaHHE LIEHHOCTH >KM3HHM, OTBETCTBEHHOIO OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAaHOBKHM Ha
3I0pOBBIM 00pa3 >KU3HH, OCO3HAHWE TMOCJIEICTBUN M HENpPUATHE BPEIHBIX MPUBBIUEK (YNOTpeOieHus
aJIKOT0JIsl, HAPKOTUKOB, KypEHHsI), HEOOXOAUMOCTH COOJIOACHUS MTPaBUII OE30MAaCHOCTH IpU 0OpalieHHH
C XMMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TpyA0BOTO BOCIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YUEHHUIO MPpodeccuil 1 Tpyaa pa3aIudyHOro poja, yBaXeHHue K Tpyay U
pe3ysibTaTaM TPYIOBOM JEATENBHOCTH, B TOM UYHMCIIE HA OCHOBE NMPUMEHEHUS MPEIMETHBIX 3HAHWUM I10
XMMHHU, OCO3HAHHbBII BbIOOp HHAMBHUIYalbHOH TpPAaeKTOPUHM MPOJOJKEHUs 00pa3oBaHUA C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CHOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U TOTPEOHOCTEH,
yCclemHol npo(ecCHOHAIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(EeCCHOHANBHOM cpene;

6) IK0JIOTHYECKOT0 BOCTIHTAHNA:



9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOLICHHUE K MPHUPOJE KaK UCTOYHHMKY KM3HHM Ha 3eMile, OCHOBE
e CyIIecTBOBaHMSA, NMOHMMAHUE IICHHOCTH 3/0pOBOrO M 0€30macHOro o0pasa >KW3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (HU3MYECKOMY U ICHUXHYECKOMY 3[0POBbIO, OCO3HAaHHE LIEHHOCTH
coOMOIeHUsT TpaBMJI O€30IaCHOTO TMOBEACHHS NpU paboTe C BEIIeCTBAMH, a TAaKKe B CHUTYAIHSX,
YIPOXKAIOIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

CIOCOOHOCTH TPHMEHATh 3HAHWA, IMOJyYaeMble NMPH H3YYCHUH XUMHHM, JIJIs pelIeHHs 3alad,
CBSI3aHHBIX C OKpYXarolllell NpUPOAHON cpemol, sl MOBBIILEHUS YPOBHS SKOJOTHYECKOM KYJIbTYPBI,
OCO3HAHMA TJIOOATBHOTO XapaKTepa HKOJIOTHYECKUX IMpOoOJIeM M IyTed HX pEIIeHUs IMOCPEACTBOM
METOZ0OB XHMHH, HKOJOTMYECKOrO0 MBILIUICHHUS, YMEHHUS PYKOBOJCTBOBATHCA MM B I103HABATEJbHOH,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeiaMeTHBIX PpE3yJAbTAaTOB  BBIICISIOT 3HAUYMMBbIE I (DOPMUPOBAHHS
MHUPOBO33pEHUs OOIIEHAYUYHbIE MOHATHS (3aKOH, TEOpHs, MPUHLIMI, TUIIOTE3a, (PAaKT, CUCTEMA, MPOLIECC,
OKCHEPUMEHT U JIPYroe.), KOTOPhIE HCIIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX IMpeIMeTax M
MO3BOJISIIOT HA OCHOBE 3HAHUI U3 3TUX IPEIMETOB (POPMUPOBATH NPEJCTABICHHUE O LIEJIOCTHON HAyYHOMH
KapTHHE MHpa, W YHUBEpCaJbHBIE Yy4yeOHBbIC JCHCTBHUS (IIO3HABATEIBbHBIE, KOMMYHHUKATHUBHBIC,
peryiasTHBHbIE), KOTOpble oOecnednBalOT (OPMUPOBAHME TOTOBHOCTH K  CaMOCTOSATEIBHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YU€OHOU NEATEIbHOCTH.

ITo3HaBaTe/IbHBbIE YyHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruueckue geiicTBUA:

YMEHHUS HUCIMOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIUIEHUS NPU OCBOGHUM 3HAHMH: pacKpbIBaTh
CMBICIT XUMHYECKUX TOHATHH (BBIACIATh MX XapaKTEpPHBIC NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
APYTUMH TOHSATUSMH), HCIIOJIb30BaTh MOHATUS AN OOBSCHEHMS OTIENIBHBIX (AKTOB M SBICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPHUU IS KIACCU(PUKAIIMH XUMHUYECKIX BEIIECTB M XUMHUECKUX PEaKIIHH,
yCTaHaBJIMBaTh MPUYMHHO-CIEICTBEHHBIE CBSA3M MEXAY OOBEKTaMHM HU3Yy4YEHMs, CTPOUThH JIOTHUECKUE
paccyxaeHus (HHIyKTUBHBIC, IeIyKTUBHBIC, TI0 aHAJIOTHH), JIEJIaTh BHIBOJIBI U 3aKITFOUCHUS;

yMEHUE MpPHUMEHATh B Ipolecce IMO3HaHMUA TMOHATHS (MpeAMETHbIE W MeTalpeaAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOIb3yeMbIe B XUMHH, TIPe0OPa30BhIBATH NIMPOKO MPUMEHSIEMEBIE
B XMMHUHU MOJETbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI 3J€MEHTa), XUuMU4eckas Gpopmyna u
ypaBHEHHE XUMHUYECKOW PEAKIHMHW — NpPU PEIICHHH Y4eOHO-TI03HABATEIBHBIX 3a/a4, ¢ YUETOM ITHX
MOJICJIbHBIX MPEJCTAaBICHUN BBIABISATh WU XapaKTE€PU30BaTh CYIIECTBEHHbIE NPU3HAKU H3Yy4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XWMHYECKHUX pPEaKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
NPUYMHHO-CJIE/ICTBEHHbIE CBSA3U U MPOTUBOPEUHUS B M3y4aeMbIX IpoIleccax U sIBICHUSIX.

Ba3zoBble uccienoBarenbckue 1eiCTBUS:

YMEHHUE HCIIOJIb30BaTh IOCTABJICHHbIE BONPOCH B KAaUeCTBE MHCTPYMEHTA IMO3HAHHUA, a TaKKe B
KayecTBE OCHOBBI ISl (OPMHPOBAHUS THIIOTE3Bl 10 TIPOBEPKE TPABMIIBHOCTH BBICKa3bIBAEMBIX
CYKJICHUU;

NpHOOpETeHHEe OMbITa 1O IUIAHHUPOBAHWIO, OpPTaHHM3AalMd W TPOBEICHHUIO YUYCHHYECKUX
HKCHEPUMEHTOB, YMEHHE HaOJII0AaTh 3a XOJOM TIpOllecca, CaMOCTOATENbHO IPOTHO3UPOBATH €ro
pe3ynbTar, (GOpPMYIHpPOBAaTH OOOOMICHWS ¥ BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOJIETaHHON padoTe.

PabGora ¢ undopmanmeii:

yMeHHUE BbIOMpPAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALINIO PA3IMUHBIX BUAOB U (Gopm
IPEJCTABICHUS, MOJIy4aeMYI0 U3 pa3HbIX HCTOYHMKOB (HAay4HO-NONYJISIpHAS JINTEpaTypa XMMUYECKOIO
COZIep KaHus, CIIPaBOYHbBIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO H
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHHUE TPHUMEHATh pa3IHYHBIE METOAbl M 3alpoChl NMPHU IMOUCKE M 0TOOpe HH(pOpMAIMH U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIUMBIX [UI BBINOJHEHHs] Y4YeOHBIX M IO3HABATEJIBHBIX 3a/ad
ONpeNeIEHHOTO  THUIA, MPHOOpPETeHHWE OmbITa B  O0JIACTH  HUCMOJNb30BaHUS  HMH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIaZIcHHE KYyJIbTYpOH aKTHBHOI'O MCIIOJIb30BAHUS Pa3JIMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITENIbHO BBIOMpATh ONTHUMAIbHYIO (popMy mpencTaBieHus MHOpMaruu u



WUTIOCTPUPOBATh pellaeMble 3aJadyd  HECIOKHBIMH CXeMaMH, JuarpamMmamu, ApyruMu ¢GopmaMu
rpaduKu 1 UX KOMOMHAIUSIMH;

YMEHHE HUCII0JIb30BaTh U aHAJIU3UPOBATH B Ipoliecce yYeOHON U UCCIIEeIOBATENIbCKON ACSITENbHOCTU
MHPOPMALMIO O BIMSHUM TPOMBIIIJICHHOCTH, CEJIbCKOTO XO34WCTBA M TPAHCIOPTa HAa COCTOSIHUE
OKpY>Karollle MpUPOTHON Cpebl.

KoMMyHuUKaTHBHbIE YyHHBepcaJlbHble Y4eOHbIe qelicTBHA:

YMEHHUS 3aJlaBaTh BOIPOCH (B X0J€¢ JHaiora W (Wu) JUCKYCCHH) IO CYIIECTBY OOCYXKIaeMoi
TeMbI, JOPMYIUPOBATH CBOU MPEATI0KEHUS OTHOCUTEIIBHO BHITIOIHEHUS MPEIOKEHHON 3a1auu;

YMEHHS TPEACTaBIATh MOJYYCHHBIE Pe3ybTaThl MO3HABATEIBLHOW ACSTENBHOCTH B YCTHBIX M
IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3CHTALMI0 PE3YJIbTAaTOB BBIIIOJHEHUS XMMHYECKOIO 3KCIEpUMEHTA
(;1aGopaTopHOro OIbITa, JAOOPaTOPHOW pabOThl MO KCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOrO
IIPOEKTA);

YMEHUSI y4eOHOrO COTPYAHHYECTBA CO CBEPCTHHKAMHU B COBMECTHOM I103HABaTEIbHONH W
MCCIIEIOBATEILCKON JICSITEIBbHOCTH TPH PELICHHH BO3HHKAIOMIMX IMPOOJIEM Ha OCHOBE y4éra OOmmMX
MHTEPECOB U COrJIacoBaHHWs Mo3uiuil (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHALIMSI COBMECTHBIX JAECWCTBUN, ONPEJCICHHUE KPUTEPHEB IO OLIEHKE KAayecTBA BBHIIIOJHEHHOU
paboThI U ApyTHUE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

YMEHHE CaMOCTOSITENIbHO OIpeNeisaTh LedH JeSTeNIbHOCTH, IUIAHUPOBATh, OCYILECTBIATH,
KOHTPOJIMPOBATh W TPU HEOOXOAWMOCTH KOPPEKTHPOBATH CBOIO NESATEIBHOCTH, BBHIOMpAaTh Hamboiee
s¢dhekTrBHBIE CIOCOOBI PElICHUs YUYeOHBIX U MO3HABATENbHBIX 3a]a4, CAMOCTOSITEILHO COCTABIISATh WU
KOPPEKTUPOBATh NMPEUIOKEHHBIM AITOPUTM JACUCTBUM IIPU BBITOJIHEHUM 33JaHUNA C YYETOM IOJIy4EHUS
HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M pEaKIMsiX, OLIEHWBAaTh COOTBETCTBUE
MIOJIyUEHHOT0 pe3yjbTaTa 3asBICHHOW I€NIM, YMEHHE MHCIIONb30BaTh U aHAJIW3UPOBATh KOHTEKCTHI,
npeJlaraeMble B yCIOBUU 3a/1aHUI.

NPEJAMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO0 OCBOCHUIO 00S3aTEIBLHOIO CO/IEPKaHMsl, YCTAHOBIEHHOTO
JTaHHOU (efepanbHOl paboueil MporpaMMoOi, BBIIETSIOT: OCBOGHHBIE 00yYalOIIMMUCS HayYHbIE 3HAHUA,
YMEHHUS U CIIOCO0bI AeHCTBHM, ciennduieckue A IpeaAMEeTHONW 001acTi « XUMHUS», BUIBI €SI TeIbHOCTH
[0 MOJYYEHHIO HOBOI'O 3HAHMS, €0 HWHTEpIpEeTaliH, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
Y4EOHBIX ¥ HOBBIX CUTYaIUSX.

K xoHuy oOyueHust B 8 kJjiacce npeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI OTpa)aThb
c(OPMHUPOBAHHOCTH Y O0YJAIOIIUXCS YMEHUI:

® PACKPBIBATh CMBICII OCHOBHBIX XHMHUECKUX IOHATUH: aTOM, MOJIEKYJa, XUMHUUYECKUH DJIEMEHT,
MIPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OAHOPOJHAS U HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas M MOJIEKYJSIpHAas Macca, KOJMYECTBO BEILECTBA, MOJb, MOJISIpHas Macca,
MaccoBast J10JII XUMHUYECKOIO AJIEMEHTa B COETUHEHUH, MOJIIPHBIA 00BEM, OKCHJI, KUCIOTa, OCHOBAHHE,
COJIb, JEKTPOOTPULIATEIIBHOCTh, CTENIEHb OKHCICHHS, XUMHUECKasi Peaklus, KilacCu(UKalus peaxIuii:
peaKuuu COEIWHEHUS, PEeaKlUUH pa3jIoXKeHHUs, peaklUd 3aMelIeHUs, peakuuu OOMEeHa, HK30- U
SHIOTEPMHUYECKHE PEAaKIMH, TEIIOBOM H(PQEeKT peakiuu, sSApo aTroMma, SJIEKTPOHHBIH CIIOW aToMa,
aToMHasi opOuTaib, paguyc aromMa, XUMUYECKas CBsI3b, MOJIAPHAS W HEMOJIApHAs KOBAJEHTHAsl CBS3b,
WOHHAsl CBSI3b, MOH, KaTHOH, AaHUOH, pPacTBOP, MaccoBas J10Js BELECTBA (MPOLICHTHAs KOHILIEHTpalVs) B
pacTBope;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX MOHATUN U MPUMEHSATH 3TU MOHSATUS MPU
OIMCAaHUU BELIECTB U UX NPEBPALLECHUN;

® ICTIOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHUS (DOpMyN BEIIECTB U ypaBHEHHM
XUMHYECKUX PEAKIIUM;

® OIIpE/IENATh BAIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCJMHEHUSX, CTENEHb OKHCIICHHS
AJIEMEHTOB B OMHAPHBIX COSAMHEHMSIX, IPUHAJIEKHOCTh BEUIECTB K OMpPeAeIEHHOMY KJIacCy COSIMHEHHM
no opMyinam, BUJ XUMHUUYECKON CBSI3U (KOBAJICHTHAs! U MOHHAsS) B HEOPTaHMUECKUX COCTUHEHUSX;



e packpbiBaTh cMblich llepuonnueckoro 3akoHa [I. 1. MenaeneeBa: 1eMOHCTpUpPOBATh TIOHUMAHUE
MEPUONYECKON 3aBUCHUMOCTH CBOWMCTB XHMHYECKHX 3JIEMEHTOB OT MX MOJIOXKEHHsS B llepmoamueckoi
CUCTEME, 3aKOHOB COXPAHEHHUS MaCChl BEIIECTB, TIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUS,
3aKkoHa ABOrajapo;

® ONUCHIBATH M XapakTepu3oBaTh TabamuHyto Qopmy Ilepuonnveckoil cCHUCTEMBI XUMHYECKUX
AJIEMEHTOB: pa3iuyaTh TMOHATUSA «rJlaBHasg mnonarpynna (A-rpymma)» u «mobounas noarpymma (b-
rpymmna)», Maible W OONbIIME MEPUObl, COOTHOCUTH OOO3HAYEHHUS, KOTOpPbIE HMMEIOTCS B TaOiuIe
«Ilepuoguueckas cucrema xumuueckux onemeHtoB J[. WM. MeHngeneeBa» ¢ YHCIOBBIMHU
XapaKTepUCTHUKAMU CTPOEHHUS aTOMOB XMMHUECKMX JJIEMEHTOB (COCTaB M 3apsij sijpa, oOIee Yucio
AJIEKTPOHOB U paclpeiesieHue UX 0 AIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIUPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPraHMUYECKHUE BEIECTBA, XUMHUECKHUE PEaKIuu
(Mo 4yMCITy ¥ COCTaBY YYacTBYIOLIMX B PEaKLUU BEIIECTB, IO TEIIIOBOMY 3D (PEKTy);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPXKJasi OIMCAHUE IpPUMEpPaMU MOJEKYJISPHBIX YPAaBHEHHIl COOTBETCTBYIOIIMX XHUMHUYECKHX
peaKuuii;

® [IPOTHO3UPOBATH CBOMCTBA BEIECTB B 3aBUCHUMOCTH OT X Ka4YECTBEHHOI'O COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUI B Pa3JIMYHBIX YCIOBHSIX;

® BHIYUCIISTh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAcCOBYIO JIOJIEO
XUMHAYECKOTO JJIeMEHTa 10 (hopMyJie COCIMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B PAcTBOpPE, MPOBOIUTH
pacy€Thl 0 YPaBHEHUIO XMMUYECKOMN peakiuu;

® [IPUMEHSTh OCHOBHBIE ONEPALlUU MBICIUTEIBbHON JIEATEIbHOCTH — AHAJIU3 U CHUHTE3, CPAaBHEHMUE,
000011IeHHEe, CUCTEMATU3AINI0, KIACCU(HUKAIINIO, BBISIBICHUE MPUYUHHO--CIEICTBEHHBIX CBS3€M — s
M3Y4YEHUsI CBOWCTB BELIECTB M XMMMUECKHUX pEaKIMH, €CTeCTBEHHO-HAyYHbIE METOJbl IMO3HAHUS —
HabJI0IeHNe, U3MEPEHNE, MOJIETIMPOBAHUE, SKCIIEPUMEHT (peasIbHbI U MBICIICHHBIH);

e CJIeJIOBATh MpaBUJIaM I0JIb30BAaHUSI XMMUYECKON MOCYAO0H U J1abopaTOpHbIM 00OpYJOBaHUEM, a
TaK)Ke IpaBWIaM OOpaIlEHUs C BELIECTBAMH B COOTBETCTBUM C HMHCTPYKIHUSAMHU IO BBINOJIHEHUIO
71a00paTOPHBIX XUMHUECKUX OIMBITOB MO MOJIYYEHHIO U COOMPAaHUIO ra3000pa3HbIX BEIIECTB (BOJOpoa U
KHCIIOpO/1a), IPUTOTOBJIEHUIO PACTBOPOB C OMPENEIEHHON MaccOoBOM J0Jiell pacTBOPEHHOTO BEIIECTBA,
IUIAHUPOBAaTh M IPOBOJUTH XUMHUYECKHE JKCIIEPUMEHTBI 10 PACIIO3HABAHUIO PACTBOPOB IIENIOYEH U
KHCJIOT C TIOMOIIBI0 HHAUKATOPOB (JIakmMyc, heHondTanenH, METUIOPAHXK U IpyTUe).

K koHmy oOyueHust B 9 kiacce npeiMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)aThb
c(OPMHUPOBAHHOCTH Y O0yUaIOUINXCS YMEHHM:

® PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHSTUNA: XUMHYECKHH 3JIEMEHT, aTOM, MOJIEKYJa,
WOH, KaTHOH, aHHOH, IPOCTOE BEILIECTBO, CIOKHOE BELIECTBO, BAJIEHTHOCTb, JIEKTPOOTPULATENBHOCTD,
CTETIeHb OKHMCIICHHS, XHMHUYECKas peaklMs, XMMHYEeCKas CBS3b, TEIUIOBOM 3 (eKT peakiuu, MoJib,
MOJISIPHBIM 00BEM, PacTBOP, ANEKTPOIUTHI, HEITEKTPOIHUTHI, IEKTPOIUTHYECKAsT AUCCOLUAIUS, PEAKLIUU
MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOe paBHOBecHE, OOpaTuMble U HeoOpaTHUMbIE pPEaKIIUH,
OKHUCIINTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUH,  OKUCIHUTEIb, BOCCTAHOBUTENb,  OKHCIEHUE U
BOCCTAHOBJICHHE, aJJIOTPONHUs, aMpOTepHOCTh, XUMHUYECKass CBs3b  (KOBaJIeHTHasl, HWOHHAasi,
METaJUINYecKast), KPUCTALIMYECKass PpemETKka, KOppOo3Hs METaJUIOB, CIUIaBbl, CKOPOCTh XMMHYECKOM
peakuuu, npeaenbHo fonycrumas konuentpanus [1/1K Bemectsa;

® WJUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMHUYECKUX MOHATUN U MPUMEHSTH 3TU MOHSATUS MPU
OIMCAaHUU BELIECTB U UX NPEBPALLECHUN;

® ICTIOJIb30BAaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJIEHUS (OpMyN BELIECTB U ypaBHEHHM
XUMHYECKUX PEAKIINiL;

® OIIPE/ICIIATh BAJCHTHOCTh W CTENEHb OKUCIEHUS XHMHUYECKHX JIIEMEHTOB B COEJUHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAICKHOCTh BEIIECTB K ONpPENeIEHHOMY KJIAcCy COSAMHEHUH 1Mo (opmylam,
BUJI XUMHYECKOHN CBS3M (KOBaJIEHTHAs, MOHHASI, METAJUINYECKasl) B HEOPraHUYECKUX COCIUHEHUSX, 3apsi
MOHA 10 XMMHYECKOH (opmylie, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPTaHWYECKHX COCTUHEHHUH,
THI KPUCTAUINYECKOMN peMIETKA KOHKPETHOTO BEILIECTBA;



e packpbiBaTh cMmblci llepuoguyeckoro 3akona JI. M. MenneneeBa ¥ JE€MOHCTPUPOBATH €r0
MOHMMAaHHME: ONHUCHIBATh U XapaKTepu30BaTh TabanuHyio ¢opmy lleproauueckoil cHCTeMbl XUMHUYECKUX
9JIEMEHTOB: pa3iuyaTh MOHATUS «rjaBHas noiarpynna (A-rpynma)» u «mobounas noxrpymmna (b-
TpyYIIa)», MaJIble ¥ OOJIBLINE TEPUO/Ibl, COOTHOCHTh 0003HAYEHHUsI, KOTOPBIE UMEIOTCS B MEPUOINIECKOM
TabJuIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsi]
aapa, odlee YHMciIo SJIEKTPOHOB M pAcIpeliesieHue UX MO AIIEKTPOHHBIM CJ0sM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B M3MEHEHHMH CBOWMCTB 3JIEMEHTOB M UX COCIUHEHMM B IIpeeiax MallbIX IEpUOIOB U
IJIAaBHBIX MTOATPYII C Y4ETOM CTPOCHHUS UX aTOMOB;

e KJlacCU()UIIUPOBATh XUMHUYECKUE 3JIEMEHThI, HEOPTaHMUECKUE BEIIECTBA, XMMHUYECKHE PEaKINH
(Mo uMcay M COCTaBy YYacTBYIOLIMX B PEAaKIMM BEIIECTB, IO TEIIOBOMY 3(QeKTy, M0 H3MEHEHMIO
CTEIEHEN OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHCHIBATh) OOHIME M CHenu(UIECKHe XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIO)KHBIX BEILIECTB, IOATBEP)KJIAsi OINUCAHUE IIPUMEPAMU MOJEKYJSIPHBIX M HOHHBIX YypaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKuii;

® COCTAaBJIAATh YPABHEHUS AIEKTPOJUTUYECKON AMCCOLMALMM KUCIIOT, LIEN0YEN U COJIEH, TOJHBIE U
COKpaIlléHHbIE YPAaBHEHUS peakUuil HOHHOTO OOMEHa, YpaBHEHMs pEaKUMH, [OATBEP)KIArOIIUX
CYILIECTBOBAHUE N'€HETUYECKOM CBA3U MEXY BEIIECTBAMM PA3JIMUHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEaKLUUN MMOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOIO OajaHca 3TUX PEAKIMMT;

® [I[POTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCUMOCTH OT UX CTPOCHHUs, BOZMOXKHOCTH IPOTEKAHUS
XMMHUYECKUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;

® BBIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJIIPHYIO M MOJISIDHYIO MacChl BEIIECTB, MAacCOBYHO JIOJIIO
XUMHUYECKOT0 3JI€MEHTa MO (opMyJie COEIMHEHHUs, MacCOBYIO OO BEIIECTBA B PacTBOpE, MPOBOAUTH
pacu€Tel [0 YpaBHEHUIO XUMUYECKON peaKuy;

e coOMI0/IaTh MpaBUIIa MOJIb30BAHUSA XMMHUYECKOH MOCYION U J1abopaTOpHBIM 000OpYyIOBaHHEM, a
TaKKe MpaBwia oOpallleHuss C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUMSIMH 110 BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKHUX OMBITOB MO MOJYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMMaKa U
YTJIEKUCIIOTO ra3a);

®[IPOBOJUTH PEAKUUHU, [OATBEPXKAAIOIINE KAYECTBEHHBI COCTaB pa3IMYHbIX BELIECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJIOpPHA-, OpOMMJI-, HOJAHI-, KapOoHaT-, dochaT-, CUIUKaT-, cyabdart-,
TUIPOKCUI-UOHBI, KaTHOHbI aMMOHMSI U HMOHBI HM3Y4YEHHBIX METaJJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

® [[PUMEHATh OCHOBHBIE OIE€pAallM MBICIUTENIBHON AESITEIbHOCTH — aHAIU3 U CHUHTE3, CPABHEHHUE,
000011IeHNe, CUCTEMATU3AIlNIO, BBISBICHUE NMPUYUHHO-CIIECACTBEHHBIX CBS3€H — AJI M3y4eHUS! CBOWCTB
BEIIECTB U XUMHUECKUX PEaKIUil, eCTECTBEHHO-HAyYHbIE METO/Ibl M03HAHMSI — HAOII0IeHUE, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATTbHBIN U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosmmuecTBo yacoB
Ne HaumeHnoBaHue pa3aesioB U TeM ” I JuiekTpoHHbIE (HUGPOBbIE)
n/n | mporpamMMsbl Bcero OHTPOJILHBIC PaKTHIECKNE oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Pasznea 1. IllepBoHayaibHble XUMHYECKHE OHATHUS

Xumust — BaxkHas 00J1aCTh
11 €CTECTBO3HAHMSI U IIPAKTUYECKOU 5 2
JeSITeIbHOCTH YEJIOBEKa

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

1.2 BeniecTBa 1 XuMu4yecKue peakiuu 15 1 ﬁgg;?;;?e%asigﬁﬂ £41837¢
Wroro mo pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYEeCKUX BellleCTB
21 Boznyx. Kucnopon. Ilonsitue 06 6 bubnmnorexka HOK
OKCHJIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax u 8 1 bu6nuorexa [IOK
COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBaHMSX https://m.edsoo.ru/7f41837c
24 OcHOBHBIE KJIacChl HEOPTaHUYECKUX 11 1 1 bu6muoreka [JOK
COEUHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. llepunoanyeckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /[, U. MenaeneeBa. Ctpoenne aToMoB. XUMHYECKas
cBSI3b. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIC PeaKIIUN

[Iepuoanueckuii 3aKOH U

[Iepnonnueckas cucrema bubmuoreka [JOK

3.1 XUMHUYECKUX dieMeHToB /], U. ! https://m.edsoo.ru/7f41837c
Mennene-eBa. CTpoeHne aToMa
39 Xumudeckas cBa3b. OKHCIUTEILHO- 8 1 bubanoreka LJOK

BOCCTAaHOBUTEJIHHBIC PEAKIIHH https://m.edsoo.ru/7f41837c
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but6mmoreka [IOK

Hroro mo paszeny 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 3 BH6H_HOTeKa 0K
https://m.edso0.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68 4 5
ITPOT'PAMME
9 KJIACC
KoaunyecTBo yacoB
Ne HaumeHnoBaHnue pa3aeioB U TEM IPOrpaMmabl KOHTpOJIbe]e HpaKaneCKHe 3HeKTpOHHI)Ie (IIH(t)pOBbIe)
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI

Pa3znes 1. BenecTBO M XUMHYeCKHEe PeaKIun
11 [ToBTOpeHue U yriyOiieHne 3HaHUH OCHOBHBIX Pa3/ieioB 5 1 bu6nuoreka [JOK

Kypca 8 kiacca https://m.edso0.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX PEaKIIUil 4 BH6H_HOTeKa HOK

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

13 DNEKTPOIUTHYECKAsd JUccouanusa. XUMUUECKUE PEAKIIUU 8 1 1 bu6muoreka [JOK

B pacTBOpax https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pa3nes 2. HemeTassibl M X COeIMHEHHS
21 OO11ast XapakTepUCTHUKA XUMHUECKUX 31eMeHTOB VIIA- 4 1 bu6muoreka [JOK

rpynmbl. ['anoreHs https://m.edsoo0.ru/7f41a636
29 OO0mias xapakTepucTUKa XUMHUECKUX deMeHToB VIA- 6 bubnuotexa [JOK

rpynmsl. Cepa u e€ COeTMHEHUs https://m.edsoo.ru/7f41a636
23 OO11ast XapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- 7 1 bubmuorexa [IOK

rpymnmbl. A30T, Gocdop U UX COCAMHEHHUS https://m.edso0.ru/7f41a636
24 OO0mas xapakTepucTUKa XUMHIECKUX deMeHTOB |V A- 8 1 2 bubnuoteka [JOK

rpynnsl. YTaepoa ¥ KpEMHHH U UX COeIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no paszneny 25

Pa3gen 3. MeTaaabl M1 HX COeTUHEHU A
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. but6mmoreka [IOK
3.1 | Obuwe ceoiictsa MeTaI0B 4 https://m.edstI)lo.ru/7f41a636
3.2 Baxxueiie Metayuibl 1 UX COSIUHEHUS 16 1 2 Eggg%ﬁ;%igﬁﬁﬂ 413636
Wroro no pazueny 20
Paznea 4. Xumus 1 oOKpy:Kamomas cpeia
4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 BH6H_HOTeKa LOK
https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 BHGH_HOTGKa HOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 7
INOYPOUYHOE IINIAHUPOBAHHUE
8 KJIACC
Koan4yecTBO 4acoB
Neo Tema ypoxa LT A ——— Hara DJIeKTpOHHbIe HU(POBBIE
n/n Bcero H3yuyeHHusi | oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmorexa [IOK
yeJloBeKa. Tela u BellecTna https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX MO3HAHMS B XUMHH 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0d227e
g [t | s s | B LOK
HA6OPATOPHHIM 06Oy IOBAHHEM https://m.edsoo.ru/ff0d23dc
4 Yucrtele BemecTBa U cMecu. CnocoObl 1 bu6mmoreka [JOK
pasjiesieHus cMecei https://m.edsoo.ru/ff0d26ca
5| cxecei (v mpvepe oamcrmot momapenmof ) Bufmaorexa LIOK
COJTH)» https://m.edsoo.ru/ff0d28c8
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bu6mmoreka [IOK

6 ATOMBI M MOJICKYTb1 https://m.edsoo.ru/ff0d2a6¢c
7 XUMHUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) bubmumoreka [IOK
XUMHYECKHX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CIOXKHBIC BEIICCTBA bubmorexa LIOK
P m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE bubmorexa LIOK
YApHOe ¥4 https://m.edsoo.ru/ff0d2d50
10 | Xemorsconas oy, Banemmmoors atovos Bumoteica LIOK
PMYyJIa. https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX DJIEMEHTOB
11 OrtHocuTenbHas aTOMHAs Macca. bu6mmoreka [IOK
OTHOCHUTEIIbHAS MOJICKYJISIpHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMHYECKOT0 3JIeMEHTa B bu6mmoreka [IOK
COCJIMHCHUH https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mosib. Mousipaast bu6mmoreka [IOK
Macca https://m.edsoo.ru/ff0d5230
14 dOu3nYecKre U XUMUYECKUE SBICHUS. bu6mmorexa [IOK
XuMudeckas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycia0BUS MPOTEKAHUSI XUMHUYECKHUX bu6mmoreka [JOK
peakiuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MacChl BEIIECTB. bubnnoreka [JOK
XUMUYECKUE YpaBHEHHUSI https://m.edsoo.ru/ff0d3b88
17 BrrunciieHus: KOJIM4ecTBa, MacChl BEIIECTBA 10 bu6mmoreka [JOK
YpaBHEHUSIM XMMHUYECKUX PEaKImi https://m.edsoo.ru/ff0d5708
lp | Ko oo e B 10K
A P » SAMCHICHIT, https://m.edsoo.ru/ffod3f34
oOMeHa)
19 M. B. JIoOMOHOCOB — y4€HBIM-IHIUKIONEIUCT. bubnnorexa [JOK
O0o001IeHNEe U CHCTEMAaTH3allns] 3HAHUI https://m.edsoo.ru/ff0d40c4
20 KonrponbHas pabora Nel o teme «Bemecta bub6nmoreka [IOK



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4

U XUMHUYCCKUC PCAKITUN))

https://m.edsoo.ru/ff0d4290

BOSIIYX — cMech ra3oB. CocTaB BO3ayXxa.

bubmuorexa [JOK

21 Kucnopoxa — 31eMeHT 1 IpocToe BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H — '
Pu3nyecKue 1 XUMUYECKUE CBOICTBA Bubmiorexa [IOK

22 KHUCJIOpoJia (peaKkuu OKUCIICHUS, TOPEHUE). https://m.eds00.ru/ff0d4614
ITonsarre 00 okcumax — :

CriocoOsl MosTydeHus KUCIopoia B Bubmiorexa [IOK

23 1a00paTOPUH U TIPOMBIIIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeneHue Kuciopoa — '

TennoBoi 3 PeKT XMMUIECKOHN peaKIuu,

24 MOHATHE O TEPMOXUMHUIECKOM ypaBHEHUH, Egg;?/ﬁeezzior};/ffo 44790
9K30- ¥ SHJOTEPMHUUECKHUX PEaKIMSIX — '
TomnuBo (HedTh, Yroib U MeTaH).

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €T0 Eggg?/ﬁeezziorﬁlffo d4cda
MIPeIOTBPALCHUS — '
[IpakTuueckas pabora Ne 3 mo Teme BuGmmotexa LIOK

26 «[lomy4uenne u coOupanue KUCIOPOIa, https://m.edsoo.ru/ff0d4ae?
U3y4YEHUE €r0 CBOMCTB) T '

27 Bonopon — 31eMeHT ¥ IpOCTOE BEIIECTBO. bubnuoreka [IOK
HaxoxieHre B mpupose https://m.edsoo.ru/ff0d4dd0

28 du3nyecKre 1 XMMUYECKHe CBOMCTBA bu6mmorexa [IOK
Bogopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK

29 [lonsiTHE O KMCIOTAX U COAX https://m.eds00.ru/ff0d50d2

bu6mmorexa [IOK

30 CriocoOblI rmorydeHus BOJAOPO/Ia B JIa00paTopuu https://m.edsoo.ru/ffod4ddo
IIpakTuyeckas pabora Ne 4 o Teme Bubnuotexa LOK

31 «ITonydenne u cobupanue BoI0poa, hitps://m.edsoo.ru/ff0d4f42
U3y4YEHUE €r0 CBONCTB) — '

32 MossipHblii 00bEM ra3oB. 3ak0H ABOTaPO bub6mmoreka [IOK
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https://m.edsoo.ru/ff0d542e

Brrancnenus O6’béMa, KOJIMYECTBA BECIICCTBA

bubmuorexa [JOK

33 rasa 1o €ro N3BECTHOMY KOIMHYECTBY BEIIECTBA https://m.edsoo.ru/ff0d55a0
Ui 00bEMY
o | oo o 1 Yo B 10K
peaidl N https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 DOU3NIECKUEe U XUMUUYECKUE CBOMCTBA BO/IbI bubmiorexa LIOK
A https://m.edsoo.ru/ff0d587a
. bu6mmoreka [IOK
36 CocraB ocHoBanui. [TonsiTue 06 MHIUKATOpaX https://m.edsoo.ru/ff0d59e2
37| monacomenme pactaops. Maccosen rona Batmoreka I1OK
m P Bl A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B PaCTBOPE
| o6 S0 o B 10K
puroTe ©p D! el https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIel paCTBOPEHHOTO BEIIIECTBAY
39 KontponbHas padora Ne 2 o teme bubnuoreka [IOK
«Kucnopoza. Bogopoa. Bomay https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KjIacCUpUKAIu, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
q | e s e BuGnionsa LOK
’ p https://m.edso0.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIaccu(UKAIIHs, bu6nmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XMMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBAaHUHU https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmuorexa [JOK
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Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI

bu6mmoreka [IOK

46 NOJTY4CHHSI, XHMHYCCKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUUECKHX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 I'enernueckas cBsi3b MEXKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHCHUIM https://m.edso00.ru/00ad9a50
. bu6mmoreka [IOK
49 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI https://m.eds00.ru/00ad9ch?
KonTponbnas padora Ne 3 no teme "OcHOBHbIE bubnnoreka [JOK
50 o .
KJIACCHl HEOPTaHMUYCCKUX COCIMHCHHI https://m.edsoo.ru/00ad9ela
51 | xumcesnt anementron, Hostnt o rpymas Bunorexa LIOK
' Pyl https://m.edso0.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
5 | cnerena smmracorm ancwonton LI Bunorexa LIOK
T https://m.edsoo.ru/00ada52c
Menneneena
53 ITeproasl, TpyMIIBL, O, TIBI bubmmorexa LIOK
PHOJBL, TPYITIBL, HOATPYIT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnnoreka [JOK
H3oTors! https://m.edsoo0.ru/00ada342
g5 | e seemonn s o BuGorera 10K
proa T https://m.edsoo.ru/00ada6bc
Menneneena
5 | ero monomenme s Tlopnomrrcenoft encren Bu6morexa LIOK
proa ’ https://m.edsoo.ru/00ada824
U. Menneneena
57 3navenue [leproauyeckoro 3akoHa s bu6mmorexa [IOK

pa3BuTus Hayku U npaktuku. J. M. Mennenees

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

— y4E€HBIN, MIEIaror M IPAKIaHIH
58 DIJIEKTPOOTPULIATEILHOCT aTOMOB 1 bubmuorexa [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HMoHHas XuMHu4yeckas CBsI3b 1 https://m.e dS(I)_E).ru /00adac34
60 KoBasienTHas mosnsipHasi XMUMUYECKasi CBSI3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HeMOJIsIpHAs XUMUYECKask CBSI3b 1 BH6H_H0TeKa 0K
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenen, oxuCIeHus . https://m.eds<13l<).ru/00adae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU 1 BH6JI_HOTeKa 0K
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIIN 1 ﬁgg;?lﬁ?ezzi(,)rﬁlow db076
65 KonTponbnas padora Ne 4 no teme «CtpoeHue 1 1 bubnnorexa [HOK
aToMa. XHUMHYCCKAs CBI3b» https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHCTEMATH3AIMS 3HAHHIA https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60611eH1E 1 1 bubnnoreka [JOK
CHCTEMAaTH3aIUs 3HAHUH https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O6o0111eHNE U 1 bubnuoreka [IOK
CHCTEMATH3AIMS 3HAHHIA https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68 4 4
9 KJIACC
No KoJsnyecTBo 4acoB Jara JJIeKTPOHHBbIE LU (]PPOBBIE
n/n Tema ypoka Beero Kourpousbnsbie | IIpakTuyeckue W3yueHus 00pa3oBaTe/bHEbIE
padoThI padoThI pecypchbl
1 [lepuoanueckuii 3axoH. [lepuoanueckas cuctema 1 bubnnorexka [JOK
XuMHUecKux snemeHnToB J[. . Mennaeneena https://m.edsoo.ru/00adb59e
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3aKOHOM€pHOCTI/I B U3MEHCHUH CBOICTB

bu6mmoreka [IOK

2 XMMHUYECKHMX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edso0.ru/00adb6b6
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX bubnmoreka [JOK
BEIECTB https://m.edsoo.ru/00adb7e2
4 Bupl XMMUYECKOM CBS3U U TUIIBI KPUCTAIUIMYECKUX bu6mmoreka [IOK
peméTox https://m.edsoo.ru/00adbact
KonTponbnas padora Nel mo teme «IloBTopenue u
5 yriayOseHne 3HaHU OCHOBHBIX pa3zesioB Kypca 8
KJIaccay
6 Krnaccudukanus XUMHYIEeCKHX PEaKIIHid 10 bubnuorexa [JOK
pa3IUYHbBIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTU XUMHUYECKON PEAKIIHH. bubnnoreka [JOK
7 :
[ToHsITHE O TOMOTEHHBIX M T€TEPOTCHHBIX PEAKIIHSIX https://m.edsoo.ru/00adbe9a
| o reciou pmnsen, Gucop Bucmorera LOK
i p peaKtt https://m.edsoo.ru/00adc28c
TTOJIOKEHNE XMMUYECKOTO PABHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHBIE PEAKIINU bubmorexa [TOK
peardt https://m.edsoo.ru/00adcade
10 Teopus 21EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [IOK
CuibHBIC U cl1a0bIe 3JEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HNonnble ypaBHEHUS peaKkuid bubmorexa [IOK
P peak https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOWCTBA KUCIOT U OCHOBAaHUN B
12 CBETE MPEICTABICHHUI 00 JIEKTPOITUTHIECKOM bubmorexa [IOK
https://m.edsoo.ru/00add5d8
JUCCOLTAIIIU
13 | mpereramment o6 anexrpomimimeeroi Butimoexa LIOK
bell P https://m.edsoo.ru/00add8h2
JUCCOITAIIUU
14 [TonsTHe 0 TuIpONIU3E CoNeit bubmmorexa [TOK
P https://m.edso0.ru/00add9d4
15 O6001eHre U cCUCTEeMaTH3aIs 3HAHUIA bubnuorexa [JOK
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https://m.edsoo.ru/00addd12

[IpakTrueckas padota Ne 1. «Pemenue

bu6mmoreka [IOK

16 HKCICPUMCHTAIBHBIX 3a1a49» https://m.edsoo.ru/00addbfa
17 ESEEE;) Hﬁﬁfﬁiﬁ?ﬁig ;szI;I XuMuyeckue bubmorexa LHOK
P AHCCOTHAITL. https://m.edsoo.ru/00addecO
pEaKLUK B PACTBOPAX»
18 OO01mmas XxapakKTepuCTHKA TAJIOTCHOB. XUMHUYECKHE bubnmoreka [JOK
CBOMCTBA Ha IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
19 XnopoBonopoa. ConsiHast KHCIIOTA, XUMUYECKHE bubnmnorexa LIOK
CBOWCTBA, MOJYYCHHUE, IPUMCHCHUE https://m.edsoo.ru/00ade104
[IpakTuueckas padorta Ne 2 o reme «llonyyenue bubnnorexa [HOK
20 . . _
COJISTHOHM KHMCIIOTBI, U3y4eHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
21 Beruncienus no ypaBHEHUSIM XUMHUYECKHX bubnmnorexa LIOK
peaKIvii, €CJIM OJIMH U3 PEarcHTOB JaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 O6mas xapakrepucTrka 31eMeHToB VIA-rpymisr https://m.edsoo.ru/00ade64a
I e Bnsmorea 10K
P A PHPOAE. https://m.edsoo.ru/00ade64a
CBOICTBA CEpEI
o4 CepoBoziopoJi, cTpoeHue, GU3nIecKue 1 bubnmnoreka LIOK
XMMHUYECKHE CBONCTBA https://m.edso0.ru/00ade802
Oxcuppl cepbl. CepHas KHCIOTa, (U3HUECKUE U bubnnoreka [JOK
25 N .
XMMHUYECKHE CBOWCTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
XVMHYECKUe Peakn, JIeKallue B OCHOBE
MIPOMBIIIJIEHHOTO CII0cO0a MOIy4eHHs CEpHON bubnnoreka [JOK
26 . .
KHCIOTHI. XMMHUYECKOE 3arpsi3HeHNE OKpYyKaroIen https://m.edsoo.ru/00adec8a
CpeJibl COCMHEHUSIMU CEPBI
27 Brrunciienre MaccoBoOi 1071 BbIXOAa MPOTYKTA bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adec8a
o8 OO1m1ast xapaKTepUCTHKA 31€MEHTOB VA-TpymIibl. bub6nuorexa [IOK

A30T, pacnpocTpaHeHue B IpupoJie, PU3NYECKue u

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

29 AMMHaK, ero (U3NIECKUe U XMMUYECKHUE CBONCTBA, bu6mmoreka [IOK
MOJTYYCHHE Y IPUMEHCHUE https://m.edsoo.ru/00adf004
30 [Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue bubmumoreka [IOK
aMMHaKa, H3y4CHHE €r0 CBOMCTBY» https://m.edsoo.ru/00adf180
31 A3oTHas KUCI0Ta, e€ GU3NIECKHUE U XUMHUYECKUE bubmuorexa [JOK
CBOICTBa https://m.edso0.ru/00adf306
Hcnonb30BaHne HUTPATOB M COJICH aMMOHHSI B
30 KauecTBE MUHEPATbHBIX YA0OpeHU. XuMU4ecKoe bubnnoreka [JOK
3arpsI3HCHUE OKPYIKAIOIIEH Cpeibl COSMHECHUSIMHU https://m.edso00.ru/00adf518
a3oTa
3| enore, guocecne nanitacckne ovoforsa ubmoera LIOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
i | o s e B LOK
DaIbHBIX JIODP - arp https://m.edsoo.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTaMu
35 Yraepon, pacripocTpaHEHHUE B IPUPOJIE, bubnnoreka [JOK
bu3MUecKre 1 XMMUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
B |caoticrea eosoriecte mpoSrentss, comsame buGmnoresa LIOK
' P ’ https://m.edsoo.ru/00adfebe
okcuzioM yriepona (1V)
37 VYronbHas KUCIIOTa U €€ COH bubmorexa HOK
i https://m.edso0.ru/00ae006¢
3| yioeratonoro rase, Kaveorseman peaiuin e Butimoexa LIOK
> wo peardt https://m.eds00.ru/00ae027e
KapOOHAT-MOH
[TepBoHayanbHbIE TOHATUS 00 OPraHUYECKUX bubnmoreka [JOK
39 )
BEIIIECTBAX KAaK O COCJMHECHUSX yriepoaa https://m.edsoo.ru/00ae054e
40 Kpemuuii u ero coenunenus bubmorexa HOK

https://m.edsoo.ru/00ae080a
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[TpakTrueckas padota Ne 5. Pemenue

41 AKCIIEPUMEHTANIbHBIX 3aJ1a4 1o TeMe «BakHelne bubamorexa LIOK
P A https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUS
KontponbHas padota Ne 3 o reme «Baxknermme bubmuorexa [JOK

42 .

HEMETAILIbI U UX COCIUHCHUS https://m.edso00.ru/00ae0el8
OO01mmas xapakTepucTUKa XUMUIECKIX DJIIEMEHTOB —

43 MeTaJI0B. MeTajinuecKkas CBsA3b U MeTalllIndecKas bu6mmoreka [IOK
KpHcTaJuIn4ecKkas pemérka. Guzndeckue CBOUCTBA https://m.edsoo.ru/00ae103e
METaJIJIOB

44 XHMHYECKHE CBOMCTBA METAJLIOB. bubmuorexa [JOK
DIEKTPOXUMHUYCCKHUI PsiJi HAPSHKCHUH METaJIJIOB https://m.edso00.ru/00ae1156
O6mwme crocoo6s! mosrydeHus: MetamuioB. CiaBbl.

Boruncnenus no ypaBHEHUSIM XUMHUECKUX bubmuorexa [JOK

45 . .
pCaKIHii, €CJIM OJIMH U3 PEarcHTOB COACPKHUT https://m.edsoo.ru/00ae1156
pUMecH

46 [TonsiTHE 0 KOPPO3UM METAIIIOB bubmorexa [IOK

PP https://m.edso00.ru/00ae1278
bu6mmoreka [IOK

47 [enoumbie MeTanel https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M THAPOKCHUIBI HATPHS U KIS bubmorexa LIOK

g P L HATP https://m.edsoo.ru/00ael14b2

49 [le10uyHO3EMENBHBIE METAJTBI — KAaJbLMI U MarHUu bubmorexa [TOK

b https://m.edsoo.ru/00ae15e8
50 Baxnerime coeTuHEHUS KaablHs bubmorexa [IOK
A H https://m.edsoo.ru/00ae15e8
51 O6001eHre U cCUCTEMaTH3aIs 3HAHUIA
52 JKEcTKOCTh BOJBI M CITOCOOKI €€ yCTpaHSHUS bubmorexa LHOK
it yeTp https://m.edso00.ru/00ae1886
IIpakTruyeckas padora Ne 6 o teme "YKécTkocTh bub6nuorexa [IOK

53 N " }

BOJIbI M METOJIbI € YCTpaHEHHSI https://m.edsoo.ru/00aelae8

54 AtoMUHUI bubnuorexa [JOK
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https://m.edso0.ru/00aelc64

95 AmMoTepHBIe CBOHCTBA OKCHIA U THIPOKCH A 1 EH@I_HOTeKa HOK
ttps://m.edso00.ru/00aelc64
bubnmoreka [JOK
56 Keneso . https://m.edsﬁ).ru/OanldSG
57 Oxcupl, TuIpOKCUIBI U cosn xkene3a (1) u sxenesa 1 bu6mmoreka [IOK
(1 https://m.edsoo.ru/00ae35e6
58 O06001IeHre U CHCTeMaTU3alus 3HAHUN 1
59 g(iii;TDjZE::nifbiiiiﬁaz rl[)(ﬁ): Iil;;/[{: iBa)KHefII.HHe 1 bubmorexa LHOK
METAIBL 1 HX COIHHCHIS https://m.edsoo.ru/00ae3de8
Brruucnenust mo ypaBHEHUSIM XUMHUECKUX
60 peaKkIuii, eclii OJIMH U3 PEarcHTOB JAaH B U30BITKE 1 bubmuorexa [JOK
WM COJICPXKUT MPUMECH. Brrurcienus: MaccoBoi https://m.edsoo.ru/00ae1750
JIOJIU BBIXO0J1a MPOAYKTA PEAKINU
61 O000111eHIE U CUCTEMATH3aIUs 3HAHUI 1
62 KonTtponsHas padora Ne 4 o teme «Bakneiimue 1
METAJTBI U UX COCTMHCHUSI
63 BeniecTBa 1 maTepuanbl B TOBCEIHEBHOW KU3HU 1 bu6mmoreka [IOK
YeJI0BEKa https://m.edsoo.ru/00ae3f50
64 XHUMHUECKOE 3arps3HEHUE OKPYKAIOLIEH CpeIbl 1 EH@I_HOTeKa HOK
ttps://m.eds00.ru/00ae4270
65 Ponp xumun B pemieHnu 3KOJI0THYECKUX TTPOOIeM 1 BH6H_HOTeKa 0K
https://m.edsoo.ru/00ae4270
66 PezepBHblil ypok. O6001I€HHE U CCTeMaTH3alus 1 bubnuorexa [IOK
3HaHUH https://m.edso0.ru/00ae0d0a
67 PesepBHblIitl ypok. O600111€HNE U CHCTEMAaTH3alHs 1 bubnnoreka [JOK
3HAHUU https://m.edsoo.ru/00adb33c
68 PezepHblil ypok. O600111€HHE U CCTeMaTH3alus 1 bub6nuorexa [IOK
3HAHHUN https://m.edso00.ru/00ad9cb?2
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YYEHUKA

1. Xumus. 8 xnacc: I'.E. Pym3utuc, ®@.I". ®enpaman. — M.: IIpocBemenue, 2019 r.
2. Xumus. 9 xnacc: I'.E. Pymsutuc, ®@.I'. ®enpaman. — M.: [Ipocsemenue, 2020 r.
3. Pabouas Tetpans. 8, 9 knacc: H.W. I'abpycea — M.: [Ipoceemenne, 2023 1.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. PaGouas terpans. 8,9 knacc: H.W. 'abpyceBa - M.: IIpocsemenne, 2023 1.

2.I'apa H.H. Xumus. [Iporpammsl o6mmeo0pa3zoBarenbHbix yupexaenuii. — M.: IIpocsenienue, 2010
r.

3. bpeiirep JI.M., baxxenosa A.E., Xumus 8-11 knaccel. PazBepHyToe TemMaTHdeckoe IjIaHUpOBaHUE
o yueOnukam Pymsutuca I'.E., ®enpnmana @.I'., Bonrorpan, Yuutens, 2009 r.

4. Xomuenko N.I".COopHUK 3a7a4 1 ypakHEHUH 110 XUMHUHU.

5. [IporpaMMa o XuMUHM Ha YPOBHE OCHOBHOT'O 00111ero 00pa3oBaHMs COCTaBI€Ha HA OCHOBE TPEOOBaHUMN
K pe3yJibTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTENbHOW MpPOrpaMMbl OCHOBHOTO 00IIero oOpa3oBaHUS,
npencrasieHHbx B DI'OC 00O, a Taxxke Ha ocHOBE (enepaibHON paboueit mporpaMMbl BOCITUTAHUS U C
y4€TOM KOHIEMIMU TpenojaaBaHusi yueOHOro mpeaMera «XuMHs» B 00pa30BaTENIbHBIX OpraHU3AIMIX
Poccuiickoit ®eneparuu.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

[Iupokuii BEIOOP SJIEKTPOHHBIX MOCOOMH MPEACTABIIECH B €MHON KOJUIEKIIUH IIH(PPOBBIX
obpasoBaTenbHBIX pecypcos: http://school-collection.edu.ru/.

HepequL Web-caﬁTOB, PCKOMCHAYCMBIX IS UCITIOJIb30BAHUA B pa60Te YUUTCIISIMU XUMUU

Ne HasBanue caiita unu Conepxanue Anpec (URL)
/| cTaThu
1. Kypnan «Xumus: Conepixanue HOMEPOB U http://www.chem.msu.su/rus/school/
METOAMKA aQHHOTAIIMM CTaTel KypHaa
MIPETIOIaBaHus B
LIKOJIE»
2. Ikonbuble yueOHukn | Cepus MIKOJIBHBIX yueOHUKOB | hitp://www.chem.msu.su/rus/school/
o xumuu s §-11 0 XMMHHU aBTOPCKOTO
KJIaCCOB KoJIeKTHBa xumpaka MI'Y
o01eo0pa3oBaTeNbHONM | IO/ 001Iel penakiueit
LIKOJIBI akanemuka PAH B.B. JIlynuna.
[TporpamMmMsbI KypcoB.
IToypouHOe€ nmaHupoBaHHE.
DJEeKTPOHHBIE TEKCTHI.
3. Alhimik [Monesnsie coethl, 3 dekthbie | http://eqworld.ipmnet.ru/indexr.htm
OTIBITHI, XUMUYECKHE HOBOCTH,
BUPTYaQJIbHBIA PENIETUTOP,
KOHCYJIbTAIlMH, UCTOPUS
XUMHAHU
4. C-BOOKS Jluteparypa o XuMuu http://c-books.narod/ru
5. ATOMBI B KpHCTAJLTaX VYuebHoe nocodue http://virlib.eunnet.net/win/
eKaTepUHOYPICKUX YUEHBIX
A.C. Mocksuna u 10./1.
ITaHOBa
6. Mup xumMuu CripaBovHast HHGpOpMaIws, http://www.chem.km.ru/
HOBOCTH HayKH



http://school-collection.edu.ru/
http://www.chem.msu.su/rus/school/
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http://virlib.eunnet.net/win/
http://www.school.edu.ru/click.asp?url=http%3A%2F%2Fmathc%2Echat%2Eru%2F

7. OmnopHble KOHCTIEKTHI [ToypouHble KOHCTIEKTHI JJIs1 http://khimia.hl.ru/
10 XUMUU HIKOJIbHUKOB 8-11-x Ki1accoB
8. OnbITH IO Onwucanue peaxiuid, http://shnic.narod.ru/
HEOPraHU4eCKON dororpaduu, cripaBouHas
XUMHH uHpopmanus
9. OTKPBITHIH KOJUISIK: VY4eOHMK 110 XUMHH, Ta0JIHIa http://www.chemistry.ru
XUMHUS MenneneeBa ¢ moapoOHOH
XapaKTePUCTHKOMN JIEMEHTOB,
UHTCPAKTUBHBIC MOJICIIH,
HOBOCTH, XpECTOMATHS,
HHTepHeT-pecypcesl 110 XUMUM,
TECTBI
10 | IlepBoHauanbHbIC 3amaHus U OIBITHL HA YPOKax http://www-windows-1251.edu.yar.ru
XMMHUYECKHE TIOHATHS | XUMHH B 8-M Kjacce.
11. | lxonpHasg XUMHUS — CripaBOYHUK U Y4EOHHK 110 http://www.schoolchemistry.by.ru
CIIPABOYHUK 110 XUMUHU | XUMHHU. [ TaBHAst 0COOCHHOCTh
1 aKTHBHAsI TOMOIIIb — XUMKAJIBKYJISATOP, KOTOPBIH
YYCHUKY WJIM CTYJCHTY | YIPOIIAET PEIIeHHE 3a1a 10
XUMHHU
12. | Pocculickumit Kounekrust sxcriepumeHToB 1o | http://experiment.edu.ru/catalog.asp
o0pa3oBaTeNbHBIHI XUMHH
nopTa
13. | Kypc opranudeckoit [TocranoBka onbiToB. Kitaccer | http://formulad4.narod.ru
xumuM 3a 10-i k1acc | opraHMYECKUX COCTUHEHUH,
tectupoBanue. buorpadun
3HAMEHHUTHIX YUEHBIX.
14. | Opranuueckas XuMusi | DIEKTPOHHBIN YU4EOHUK st http://cnit.ssau.ru/organics/
CpeHEN IIKOJIBI.
15. | Xumus ais Bcex DJIeKTPOHHBIN CripaBouHKK 3a | hitp://www.informika.ru/text/database
MOJTHBIA KYypPC XUMUH. /chemy/START.html
ITporpaMMBbI 110 XUMHUH, TECTHI.
16. | Xumus. DKcIepuMeHTaTbHBIN http://hemi.wallst.ru/
OO6pazoBaTenbHbII yueOHUK 1o oO0mIe u

CaUT Ui IIKOJBHUKOB

HEOPTraHUYECKOW XUMHUU s
8-11-x Kkiaccos,
MpeAHa3HAuYeHHbIN KakK JUIst
HAYaJIBbHOTO OOYYEHHUs, TaK U
JUISE TIOATOTOBKH K
JK3aMEHaM B BY3.
XHUMHYECKHUE CIIOBAPH,
OJIMMITHA/IBI TI0 XMMHUU.
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