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MNOACHUTEJBHASA 3AIINCKA

[TporpammMa 1o XMMHUK Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHUS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHBIX B @I'OC 00O, a Takke Ha OCHOBE (enepaibHOM
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHM [a€T MpeACTaBIECHUE O IeNAX, oO0mel cTpaterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpEACTBAMH Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00sA3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMAaTPUBAECT PaclpeAesieHUe ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TeMaM IIporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
M KayeCTBEHHBIE XAapPaKTEPUCTUKH COACPKAHUS, PEKOMEHIYEMYKO IIOCIEA0BATEIbHOCTh
W3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuXxcs, OnpeaessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOW 0Opa30BaTENIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HA YpOBHE 1elieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JEeSTENIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIepKaHusl.

3HaHUE XUMHUH CITY)KHUT OCHOBOU [T (POPMUPOBAHUS MHUPOBO33PEHHSI 00YJaIOLIETOCs, €T0
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenune xumuu:

CIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH JJisi camMopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI INYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPAaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKWU3HU, TaK U B
npodeccCHOHANBEHOM e TENbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMUPOBAHUU
€CTECTBEHHO-HAyYHOU TPaMOTHOCTH O0YyYarOIINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlanHble HampaBiieHHUs B OOYUYEHHWH XUMHUHU 00eCNeUMBAIOTCS CHEIU(PUKON colepskaHus
yueOHOro TpeaMeTa, KOTOPBIA SIBISETCS TMEJarorHueckyd aJanTUPOBAaHHBIM OTPaKEHHEM
0a30BOM HAyKW XMMUU Ha OMPEICIEHHOM dTarie €€ pa3BUTHS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHHUE
00y4JarOIMMHUCS CUCTEMBI MIEPBOHAYATBHBIX MOHSATHI XUMUHU, OCHOB HEOPTaHMYECKON XUMHUU U
HEKOTOPBIX OTJEIbHBIX 3HAUUMBIX MOHITHN OPraHUYECKON XUMHUH.

CrtpykTypa copep:kaHMsl MPOTpaMMbl MO XHUMHHU Cc(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydeHuro. CopepiaHHe CKJIQAbIBACTCS M3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHIUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKHUX IIPEJICTABICHUN Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUH;

— Y4YEHHMsI O CTPOCHHMH aToOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIECHUIN 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEIIECTB B PACTBOPAX.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOTO OTHOILIECHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHus B Hayke. M3ydyeHne xumun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu u3yueHnH XUMUU TPOUCXOIUT (POPMHUPOBAHNE 3HAHUI OCHOB XUMHUYECKOM HAyKH KaKk
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKON NEATEIbHOCTH YeJIOBeKa U KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYphl. 3ajada yuyeOHOro IpeaMeTa COCTOUT B (POPMHPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEWIHMX (DAKTOB, MOHSATHHA, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKkuil, B
GOopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHU B Y4eOHO-
IIO3HABATEJILHOM U yueOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B ITOBCEIHEBHOM JKU3HH.

[lpy W3y4eHWM XMMHUU HAa yYpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XKHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (hopMUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHIO PEIIEHUHN, CIOCOOHOM aganTHpOBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYecKoe NpuoOIIeHne OoOyJyaromuxcs K
CaMOCTOSITENIbHOM ~ IMO3HABaTEJIIbHOM  JEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(opMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCHONb3YysA 3HAHUS U
OMbIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX MpPU pELIeHUH MpoljeM B
ITOBCEJHEBHOM KU3HH U TPYJOBOH JESITEIBHOCTH;

— (popMupoBaHue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUIEHUH, TOHUMaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH LIEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHUSI CBOETO 3J0POBBbSI M OKPYXAIOIIEH MPUPOIHOMN
Cpenbl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO
Ha OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTHU JajJbHEHUIIero 00yueHus.

OO61iee yuciIo YacoB, OTBEAEHHBIX IJI1 M3YyYEHHUS] XMMHHM Ha YpPOBHE OCHOBHOI'O OOILEro
obpazoBanusi, coctaBisieT 136 gacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kiacce — 68
qacoB (2 yaca B HEZEIIO).






COAEPXKXAHUE OBYUYEHUA
8 KUIACC

pecypcChl IlepponayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€JIOBEKa. XHMMHS B CUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperatHoe coctostHue BemiectB. llonstue o
MeTOJIaX MMo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienienus cMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHMBOJIBI XHMHUYECKUX 3JIEMEHTOB.
[TpocThie U Ccll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XHMMHUYECKHMX DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BelecTB. OTHOCHUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASL MOJIEKYJ I pHAst
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEJUHEHUM.

KonunuectBo BemectBa. Monb. MousipHas macca. B3auMocBsA3b KoJIMYecTBa, Macchl U
YHCclia CTPYKTYPHBIX €IMHUIL BenlecTBa. Pacu€rsl mo hopMmynaM XMMHUUECKUX COSTUHEHHH.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss UM e€ IMpU3HAKU. 3aKOH
COXpaHEHHMsI MACChl BEILIECTB. XuMUueckue ypaBHeHUs. Kinaccudukanus XUMUYECKUX peakuuil
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IxKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMud paboThl B jabopaTopuu U mpuéMaMu
oOpareHus ¢ 1a0OpPaTOpHBIM OOOpYNIOBAaHUEM, M3yYEHUE WM ONHCAHHE (DU3MUECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOIOIeHNEe (PU3NIECKUX (TUTaBJICHUE BOCKA, TasTHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIMs BOJbI) U XUMUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aUMOJICHCTBIE MeJia C KHCIOTOMN) SBJIEHUH, HAOII0AeHNE
U ONHMCAaHWE T[PU3HAKOB IMPOTEKAHHWS XUMHUYECKUX peakuud (pasjiokeHue caxapa,
B3aMMOJICICTBHE CEPHON KMCIIOTHI C XJIOpUIOM Oapusi, pasioxeHue ruapokcuaa meau (1) npu
HarpeBaHWu, B3auMoOJCHCTBUE Keie3a ¢ pactBopom conu Menu (1), usydenme crocoOoB
pa3fiefieHuss CMeceil: ¢ TMOMOIIBI0 MarHurta, (GUIbTPOBaHHE, BHIMApUWBAHUE, JUCTUILIALINA,
xpomaTtorpadusi, TMpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAOMIOJCHHEe W OMNHCAaHUE
pe3y/bTaTOB MPOBENEHUS OIbITa, WIIIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAacChl, CO3/aHUE
Mojiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

BaxHeiue npeacraBuTe/ M HEOPraHMYECKMX BeLIECTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kucimopoa — 35IeMEHT M NPOCTOE BELIECTBO.
Haxoxnaenue kucinopona B npupoje, Gu3nyeckue U XMMUUYECKHEe CBOWCTBA (peakluyi TOPEHHUs).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — aljgoTporHas MOAN(pUKAIUS
KHCIIOPO/Ja.

TeroBoil 3((PekT XUMHUYECKONW peakIUH, TEePMOXMMHMUYECKHE YypaBHEHUS, 3K30- H
SHAOTEPMUYECKUE peakuuH. TomauBo: yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHIIEHHE
NapHUKOBOTO AP QeKTa, pa3pyLIeHne 030HOBOTO CIIOS.

Bonopon — »nemeHT M mpocroe BemecTBo. Haxokaenue Bomopoaa B IPUPOE,
¢buznyecKkne 1 XuMHUYeCKHe CBOMCTBA, PUMEHEHHE, CIIOCOOb! osydeHus. KucioTsl u comu.

MoutsipHbIii 00bEM Ta30B. Pac4€ThI 10 XUMUYECKUM ypaBHEHUSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACBILICHHBIE pacTBOpBL. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 10l BELIECTBA B
pactBope. XumHuueckue cBoiicTBa BoAbl. OcHOBaHUA. Poiib pacTBOpOB B MpHUpOJE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpoje. 3arps3HEHUE MPUPOAHBIX BoA. OxpaHa W OYHCTKA
MPUPOIHBIX BOJ.



Knaccudukanuss Heopranmyeckux coenuHeHnid. Oxcuapl. Knaccudukamus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKCUI0B. DU3NUYECKre U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Krnaccudukanuss ocHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiatypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucinor. OU3ndecKkue U XUMHYSCKHE
cBoicTBa KUCNHOT. P akruBHoctn metaiioB H. H. bekerosa. [lonyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrue M XMMUYECKUE cBoWcTBa cosie. [lomyuenue
COJIEH.

['eneTnyeckasi CBA3b MEXIY KJIaCCAMU HEOPTAHMUECKUX COCTMHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeesieHue COJepKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHEe, COOMpaHue,
pacrno3HaBaHME M HM3yYEHUE CBOMCTB KHUCIOpOJa, HAOIIOJACHHE B3aUMOJEHUCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHUKHOBEHUS M IMPEKpAIICHUs] TOpeHus (Imoxapa), 03HAaKOMJICHUE C
oOpa3lilaMu OKCHUIOB M ONUCAaHHE HX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABAHUE U
W3Yy4YEeHHUE CBOWMCTB BoAOpoaa (TOopeHue), B3auMojencTBUE Bogopona c¢ okcugom wmeau (II)
(BO3MOHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOMIOACHHE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEM PAacTBOPEHUS BELIECTB C Pa3jIM4HON pacTBOPHUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MaccOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIIEAOBAHUE OOpPA3I[0B HEOPraHUYECKUX BELIECTB Pa3IMUYHBIX KJIACCOB,
HaOJIOZICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcCTBOPAX KUCIOT U IIEJIOYEH, M3ydeHUE
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KUCIOT C MeETallaMH,
peakuuii HeWTpanu3aluud, IOJYYEeHHUE HEpPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJIHOTO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 1Mo TeMe «Baxxuenme
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

IHepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[lepBble TOMBITKH KJIAcCU(PUKAMA XUMUUYECKHX dJeMeHTOB. [loHsTHe o Tpymnmax
CXOJIHBIX DJIEMEHTOB (IIETOYHBIC U IIETOUYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYecKHx diemeHToB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [leproaudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HUECKHNH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIIHI DJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextposl. CrtpoeHue
AIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX JIeMEeHTOB [leproandeckoil cucTeMpl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO 3JEMEHTAa IO €ro IMOJOKEHUI0 B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTHYECKUX 1
HEMETaJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPHUOIaM.

3nauenue [lepuognmueckoro 3akona u Ilepuoguyeckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.



XuMuyeckas CBSI3b. KoBanentnas (monsipHas u HEMnoJIsipHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucieHus.  OKUCIUTEIBHO-BOCCTAHOBUTENbHBIE  peakiuu. [Ipouecchb
OKHCJICHUS U BOCCTaHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

W3YyYCeHHE OO0pa3loB BEIIECTB METANIOB W HEMETAIOB, B3aMMOJCHCTBHE THIPOKCH]IA
IMHKa C pacTBOpaMu KUCIOT W IIEJ0Yel, MPOBEJACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKiuil (rOpeHue, peakiiuu pa3ioKeHUs, COSTUHEHUS).

Mesricnpeomemmnnle ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUH XUMHH B 8 KJIaCCE€ OCYILIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO 1IHUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTEe3a, TEOpUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  DKCIEPUMEHT,
MOJICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HOH, HYKJIHJ, HU30TOIIbI,
pPaZlOaKTUBHOCTb, MOJIEKYJNa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelIO0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI H3MEPEHUS, KOCMOC, IIAHETHI,
3831561, ComHIie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaAIbl, TOPHBbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMbl€, TOTUIUBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTtBo 1 XUMHYeCKasi peaKkuust

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuUMHUYeCKHX »diemMeHToB J[. .
MengeneeBa. CrpoeHHe aToMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
JJIEMEHTOB NEPBBIX TPEX IEPUOAOB, Kalus, KalblUs U UX COEAVWHEHHH B COOTBETCTBHM C
II0JIO’KEHUEM 2JIEMEHTOB B [leproandeckoli cucTeMe U CTpPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUNBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPUCTAUIMYECKOW PEIETKH U BHUJA XHUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOpPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYEeCKUX COEIUHEHHM, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukaius XUMHYECKUX peakUil M0 pa3IuyHbIM MpHU3HAKaM (IO YUCIY U COCTaBy
YYaCTBYIOUIMX B pEaKIUH BEUIECTB, MO TeIIoBoMY 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 110 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). JK30- U
SHIOTEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsitTue o cxopoctu Xxumuueckoil peakiuu. ITonstue 06 oOpaTHUMBIX M HEOOPATUMBIX
XUMHUYECKHX peakuusax. [loHATHE O TOMOreHHBIX M Te€TEepOreHHbIX peakuusx. Ilonsatue o
kartanuze. lloHstne o XumuueckoM paBHOBecHU. DaKTOpPHI, BIMSIIOMIME Ha CKOPOCTh
XUMHYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIE PEAKIMH, SJEKTPOHHBIA OalaHC OKUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBlleHHE YpaBHEHHUH OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEaKIMii ¢ UCIOJIb30BAaHUEM METOAA MIEKTPOHHOI0 OaaHca.



Teopust AAEKTPOIUTAYECKON AUCCOIUALNK. DIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C pPa3jIMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp qucconnanuy. CUiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YcCllOBHsS IPOTEKaHUs peaklHil MOHHOro OOMeHa, IOJHbIE U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHHUW M COJIEH B CBETE
MPEJICTABICHUA OO0 JICKTPOIMTUYECKON amccoruanyi. KadecTBEeHHBIE pPEaKIMU Ha HOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOZCISMU KPUCTAJUIMYECKHUX PEIIETOK HEOPIaHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(akTOpOB, UCCIIEI0BAaHUE JIEKTPOIIPOBOJHOCTH PACTBOPOB BELIECTB, Ipoliecca AUCCOLMALUN
KHCIIOT, Iueno4ed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTEepHalioB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX NMPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIICICHHE Tra3a, OOpa3oBaHHWE BOJBI), OMBITOB, WIIIOCTPUPYIOIIUX TMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakIUil (FOpeHue, peakluu pa3jokKeHUs, COEAUHEHUs),
pacro3HaBaHWE HEOPraHMYECKHX BEUIECTB C IIOMOIIBIO KauyeCTBEHHBIX PEAKLUI Ha HOHBL,
pelIeHre IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uiibl 4 MX cOeJUHEHHSA

OOmast xapakrepucTuka TrajgoreHoB. OcoOEHHOCTH CTpPOEHHUs aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BELIECTB — TaJOIE€HOB.
XvMHYeCKUEe CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeTaulaMH, HEMETallaMu,
mienoyamu).  XuopoBoaopod. ConsiHast KUCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHHE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme XiIopuabl
U MX HaXO0XJIECHUE B IPUPOJIE.

OO6mass xapakrtepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKkTepHble CTeneHu oKucieHus. CTpoeHne U (QU3NYECKUEe CBONCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
ceprl. CepoBOZOpOA, CTpoeHue, (U3NYeCKHue M XMMUYecKue cBOHCTBAa. OKCHIBI Cepbl Kak
MPEJICTaBUTENIN KUCIOTHBIX OKCUAOB. CepHas KHCIOTa, PU3NYECKUE M XUMHYECKHE CBOMCTBA
(obmuye Kak MpeACTaBUTENS Kjacca KHCIOT M cHeruduueckue). XHUMUYECKUE peakiuH,
Jekallde B OCHOBE HPOMBIIIICHHOTO croco0a IMoylyuyeHus: cepHoil KucnoTel. IlpumeHenue
cepHOi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklus Ha cynbdar-uoH. Haxoxenue
ceppl U €€ coelMHEHUM B TMpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollel cpenbl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapakTepucTHka 3JeMeHTOB VA-rpymnmbl. OcoOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHM OKHUCIEHUS. A30T, paclpoCcTpaHEHHE B TNpupone, (usmdeckue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHUYECKre
CBOWCTBA, MoytyueHue u npumenenue. Coinu aMMOHUs, UX (PU3NYECKHe U XMMUYECKHE CBOMCTRA,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHMS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
busznueckue ¥ XUMHYECKHE CBoOicTBa (oOmIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
ynoOpeHnit. XuMHU4ecKoe 3arpsi3HeHHe OKPYKaIoLIe Cpeiibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOX/IM, 3arpsi3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponHble MOIUPHUKAIMU
docdopa, dpuznueckue u xumudeckue cpoiicrBa. Okcup docdopa (V) u docdopHas kuciora,



bu3nvecKue W XUMHUYECKHE CBOWCTBa, mojydeHwe. Mcmomb3oBaHue ¢GochaToB B KavyecTBE
MHUHEpaAJIbHBIX YI00pEHUHA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTM CTPOEHHUS aTOMOB,
XapakTepHble CTENEHU OKHCICHMs. YTIIEepO, alUIOTPONHbIE MOAU(PHUKALIMU, PACIIPOCTPaHEHHE B
npupoe, pusnueckue 1 XuMudeckue cBoiicta. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuppl yraepona, ux (U3NUecKue U XMMUYECKHE CBOMCTBA, JICHCTBUE HA KUBBIE OPTaHU3MBIL,
NOJIyYeHHE U TPUMEHEHHE. DKOJIOTHYEeCKUe MpoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIoTe3a I100aJbHOr0 MOTEIUICHUs KJIMMaTa, NapHUKOBBIA 3(P@eKT. YrosipHas KucioTa u eé
CONM, UX (PU3MUECKHUE M XUMHMYECKHE CBOICTBa, IOJydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-mMoHBL. ~ Vcmonb3oBaHwe  KapOOHAaTOB B ObITY, MEAWLMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BELIECTBAX KAK O COEIMHEHMAX Yriepoja
(MeTaH, 3TaH, ATWJEH, AalETUJIEH, ATAHOJ, IJMLEPHH, YKCycHas Kwuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(PTh), MPOAYKTH HX TNepepabOTKu
(O6eH3uH), UX POJb B OBITY M MIPOMBIIUICHHOCTH. [IoHSATHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢Qusuueckue M XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenns kpemHusi B mnpupone. OOmmue mnpencraBieHuss o6 oxcune kpemuums (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeiimue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, ene300eToH. IIpobiaembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEIHEBHOM JKU3HMU.

Xumuueckuii IKcnepumenn:

u3ydeHue oOpa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHMCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (U3NUeCKue U XUMUYECKHE CBOMCTBA TaJlor€HOB U UX COEIMHEHUH (BO3MOXKHO
HCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00OpasliaMu XJOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamMu cepbl M €€ COEJUHEHUSMH (BO3MOXHO HCIOJIb30BAHUE
BUJEOMaTepUajoB), HaOMIOJeHHEe Tpolecca OOYIJMBaHUS — caxapa IOoJx  JeicTBHEM
KOHIEHTPHUPOBAHHON CEPHOI KUCJIOTHI, U3yYEHHE XUMUYECKUX CBOWCTB pa30aBICHHON CEpHOM
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMU Ha cynb(aT-uoH U HaAOJOJIeHUE NpHU3HaKa eé
IPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COETUHEHUH
(BO3MO’KHO MCIIOJIb30BaHME BUIEOMATEPHAIIOB), 00pa3liaMu a30THBHIX M POCHOPHBIX YA0OpEHUIA,
NOJIyueHUe, coOMpaHue, pacro3HaBaHHWE W U3yYEHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uoOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeAbl0 (BO3MOKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHHe, coOupaHue, pacro3HaBaHue
U M3y4YCHHE CBOMCTB YIJIEKHCIIOTO ra3a, IPOBEJCHHE KAUeCTBEHHBIX PeaklMi Ha KapOoHAT U
CHWJIMKaT-UOHbl W W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHHS, O3HAKOMIIEHHE C MPOIYKIHUEN
CHWJIMKAaTHOM MPOMBINIJIEHHOCTH, PEIIEHHE SKCIIEPUMEHTANBHBIX 3a/ad 1no Tteme «Baxnelmme
HEMETaJUIbl U UX COCTUHEHUS.

Metayibl M X COeIMHEHUS

OOmast xapakTepUCTUKA XHWMHYECKHX OJIEMEHTOB — METAlJIOB HAa OCHOBAHHUU MX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3memMeHToB . 1. MenaeneeBa u ctpoeHus



aroMoB. CTpoeHHE MeTaIOB. MeTalmMyeckas CBSI3b M METANIMYECKas KpUCTaJUTMYecKast
pemérka. OIEKTPOXUMHUECKUN psijl HanpshkeHMM MertaioB. dusnueckne M XMUMHUYECKHE
cBoiicTBa MeTayioB. OOIMe crocoObl MOMy4YeHHsT METa/UIOB. [[OHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3un. CruiaBsl (CTaJlb, YyT'YH, TIOPATIOMUHUNA, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[Ilenounble MeTaLIBL: TTOJIOKEHUE B [leproanyueckoil cuCTeEME XUMUYECKUX AJIEMEHTOB /1.
N. MenaeneeBa, CTpO€HHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HMUYECKHE U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI M THAPOKCHUIIBI HATpHS U Kanus. [Ipumenenune
IIEJIOYHBIX METAI0B U MX COCAUHCHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M KajabLui: moJoxkeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaxXOXICHUE B
npupozae. OU3nyeckue U XMMHUYECKUE CBOMCTBA MarHusl U Kajbliusa. BaxkHeilume coearmHeHus
KaJIbIHS (OKCHJI, THAPOKCH/I, cOJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepuonuyeckoil cucrteme xumudeckux ayemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXKAEHUE B Npupoac. PU3NUYECKHE U XUMUYECKHE CBOWCTBA
amroMUHKS. AMGBOTEPHBIE CBOMCTBA OKCHIA U THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuUMUYeCKHX a3nemeHtoB J[. U.
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NUecKue U XMMUYECKUE CBOMCTBA
xene3a. Oxcuapl, ruapokeuapl u conu skenesa (II) m xenesza (III), ux cocra, cBoiicTBa u
MOJIyYEeHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE C O00pa3laMi METa/UIOB W CIUIaBOB, HX (U3MYSCKUMHU CBOMCTBAMH,
W3y4eHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCH/IA KaJIbIUs U HATPHUS C BOJAOU (BO3MOXKHO MCIIOJIb30BAHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHNE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHHUS XKene3a B
KHCIIOpoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIECOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKa, xene3a (II) u xenesa
(III), meau (II), HaGmroieHNE W OMKCAHUE MPOILIECCOB OKpAIIMBaHUS TUIAMEHU MOHAMH HATpus,
Kamusl U Kaibliysg (BO3MOXHO HCIIOJNIB30BAaHHME BUAEOMATEPUAIIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB T'HJIPOKCHA AIFOMUHMS U TUAPOKCHJIA [IUHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a]1a4 M0
TeMe «BakHeHIIne MeTaIbl U UX COCTUHCHUSY.

XuMus M OKpyxKamouas cpeia

BemecTsa u Marepuansl B IOBCEJHEBHOM XU3HU 4yelloBeKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuil B OwiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpPaBJICHUSIX.

XUMHYECKOe 3arps3HeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCTUMasi KOHIIEHTpalus
BeriecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3KOJO0THYECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MaTEPUAIBI).

Mescnpeomemnuie ceazu

Peanuzanusi MeXnpeAMETHBIX CBSI3€M MPU M3YYEHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCIOJb30BaHWE KaK OOIMMX €CTEeCTBEHHO-HAYyYHBIX TMOHATHWA, TaK ¥ TOHSATHH,
SIBJISIFOIIMXCS] CHCTEMHBIMU TSI OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IMKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHanms, CHUHTE3, KIaccupuKanus, MEPUOJUYHOCTb, HaOJIOICHHE, JKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.



O®uznka: Marepusi, aToOM, OJJIEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOMBI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUYECKHI 3apsij, MPOBOJAHHUKH, IOJYIPOBOHUKH,
JVBJICKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOe COCTOSHHME BEIIECTBA, Tas,
pacTBOp, pPacTBOPHUMOCTb, KpHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3UYECKHUE BEIUYUHBL,
€MHUILIBI U3MEPEHUS, KOCMHUECKOE MPOCTPAHCTBO, IIaHETHI, 3BE3/1b1, CoHIIE.

Buonorus: ¢ortocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MHUHEpaJIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIC BEILIECTBRA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIa€MBbI€, TOIUIMBO, BOJHBIE PECYPCHI..



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3YyJIbTaThl OCBOEHHUS MPOrPaMMBI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0JI¢ OOYUYCHHsSI XUMHUHU B €IMHCTBE YI€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAMIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH W JIyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMH U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATIN3ALIMN O0yUYaOIIUXCS.

JIM4HOCTHBIE pPE3yJbTaThl OTPAKAIT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMOH TIO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M pACIIMPEHHUE OMNbITAa ACSITEILHOCTH Ha €
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHUECKOMY M HAyYHOMY
HACJICTUIO, TIOHMMAHUS 3HAYCHUS XMUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HMHGpOpMAIUeil 0 MepeaoBhIX JOCTUKEHHUSIX U OTKPBITUAX
MHUPOBON M OTEYECTBEHHOW XHWMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS. O COIMAIBHBIX HOpPMax M MpaBHIIaX MEXJIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHUKATHBHON KOMIIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
y4eOHOMCCIICIOBATEIIbCKOM, TBOPUYECKOM ¥ JPYrHMX BHJIAX JEATECILHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOM COBMECTHOW JI€ATEIBHOCTH MPU BBIMOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XMUMHYECKHX OJKCIEPUMEHTOB, CO3JaHHM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO ¥ B3aUMOIIOMOIIIM B TpPOLIECCe 3TON y4eOHOH AedaTeTbHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TIOBEJICHHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI IMTOCTYITKOB;

3) HEHHOCTH HAYYHOT'O NO3HAHMS:

MHUPOBO33PEHUYECKUE  TPEJCTABICHHUS O  BEHIECTBE M  XMMHYECKOM  peaKIiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHsS HAyKH U COCTABIAIOIINE OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOIBI, B3aMMOCBS3SIX YEJIOBEKA C MPUPOTHOW CPEIIOi, O pOJIn
XUMHH B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIPABJICHHbIE HA IMOJIyYeHHWE HOBBIX 3HAHUN MO XHUMHH,
HEOOXOMUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX IPOIECCOB W SIBJICHUM, IMO3HABATEIIHHOM,
WH(OPMAITMOHHON W YUTATEIBCKOM KYJIBTYPhI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIIEHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEPaTypOu, ITOCTYIMHBIMU TEXHUYECKHUMH CPEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHbHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MIPOEKTHONW M HCCIIEIOBATEIBCKON JCATEIHHOCTH, K OCO3HAHHOMY BBIOOPY
HATNPaBIEHHOCTH W YPOBHS O0y4YEHUS B HajbHEHIIIEM;

4) popMupoBaHHSs KYJIbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH JKH3HH, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBIM 00pa3 JKW3HH, OCO3HAHHE IOCICACTBHA W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOroisl, HAapKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOIOICHUS



mpaBujl 0€30T1aCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEalbHOU
KHU3HH,

S) TPy/10BOr0 BOCIIUTAHUSA:

UHTEpEC K MPAKTUICCKOMY U3YYCHUIO MPOMECcCHii U Tpyaa pa3IndHOro poja, YBaKCHUE K
TPyAy W pe3ylibTaTaM TPYIAOBOH NEATEIPHOCTH, B TOM 4YHCIE HAa OCHOBE MPHUMCHCHHS
IPEIMETHBIX 3HAHUW 110 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPacKTOPUU
MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEemHOW MpOopeCCHOHATLHON ACSITEeTbHOCTH H
pa3BUTHSI HEOOXOAUMBIX YMEHHUN, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON Cpejie;

6) PK0JIOrMYeCKOro BOCIINTaHHUA:

9KOJIOTHUYECKH IIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3emIie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHKHE LIEHHOCTH 3JI0POBOIO M OE30IIaCHOTO 00pasa KH3HH,
OTBETCTBEHHOE OTHONIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY H TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJTFOICHUS TIPAaBUII O€30MaCHOTO MOBEACHHS TP padoTe ¢ BEIIECTBAMH,
a TAaK)K€ B CUTYyalUAX, YTPOXKAIOIINX 310POBbIO U )KU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHHS, MOJy4aeMble TPU U3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIICHUST YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa SKOJIOTHYCCKUX MPOOJIeM U MyTeld WX PeIIeCHUS
MMOoCpCACTBOM MCTOAOB XUMHH, IKOJIOITMYCCKOI'O0 MBIIIJIICHHA, YMCHHA PYKOBOACTBOBATHCA M B
M03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MmerampenMeTHBIX pPe3ylIbTATOB BBIICISIOT 3HAYMMBIE Uit (OPMHPOBAHUS
MHUPOBO33pEHHUsST OOIICHAYYHBIC MMOHATHUS (3aKOH, TECOPUSs, MPUHIIUI, TUTIOTE3a, (HaKT, CUCTEMa,
npoIiecc, IKCIEPUMEHT U JIPYToe.), KOTOPhIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeMeTax U MO3BOJISIOT Ha OCHOBE 3HAHHUW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCalbHble ydeOHble NelcTBUA (IIO3HABaTENbHBIE,
KOMMYHHMKAaTHBHbIE, PETYJIATUBHBIE), KOTOpble oOecneuynBaroT (OPMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM NeSTENbHOCTH.

ITo3HaBaTe/IbHBbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUA HCIIOJb30BATh HpI/IéMI)I JIOTUYCCKOro MBINUICHUA TIPpU OCBOCHHUU 3HAHWUH:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATh WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMH MOHSITUSMH), UCTIONB30BATh TOHATHS Ul OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBIEHUN, BBIOMpATh OCHOBAaHUSA W KPUTEPUM Ul KiAcCU(PUKALUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKHI/H\/JI, YCTaHAaBJIMBATb MPUYINHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTAMH U3YUCHUS, CTPOUTH JIOTHYECKUE PACCYXICHUS (MHIYKTUBHBIC, € yKTUBHBIC,
10 QHAJIOTUH ), IeJIaTh BHIBOJIBI M 3aKITFOUYCHHUS;

YMCHUE HNPUMCHATHL B IPOLUECCCEC IO3HAHUA TMOHATHA (Hpe)lMeTHBIe n MeTaHpeHMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIETH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATH HIMPOKO
NPUMEHSICMbIC B XUMHH MOJICIbHBIC MPEICTABICHHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMH4eckass ¢GopMylia W ypaBHEHHE XUMHUYECKOW peakluh — TPU PEIIeHUHd Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISIBJISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.



Ba3oBrble ucciaenoBareLCKue AeCTBHSA:

YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIC BOMPOCHI B KAUeCTBE MHCTPYMEHTA IO3HAHUS, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHHUS THIIOTE3Bl MO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3aAlMM M MPOBEIACHHUIO YYECHHYECKHX
HKCIIEPUMEHTOB, YMEHHUE HAOIIOAATH 32 XOJO0M IIPOLIECCa, CAMOCTOSTENILHO IIPOrHO3UPOBATh €TI0
pe3yibTar, (opMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yibTaTaM HIpPOBEIEHHOTO OIbITA,
MCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOeIaHHOM padoTe.

PabGora ¢ undopmaunmeii:

YMEHHE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH MH(DOPMALIUIO PA3TUIHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAs TUTEpaTypa
XUMHYECKOTO COJIEp)KaHMsI, CIIpaBOYHbIE MOCOOMs, pecypchl WHTepHeTa), KpPUTHUECKU
OLICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHUE IPUMEHSTh Pa3IMYHbIe METOBI U 3alPOCHI MPH TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX JJIsl BBITOJHEHHS YU4EOHBIX M MIO3HABATEIILHBIX 3a/1a4
onpeAenéHHOr0 THIMA, MPUOOPETeHHE OMbITa B OO0JACTH HCIHOJIB30BaHUS HH(OPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHHE KYIbTYPOH aKTUBHOTO KCIIOJIb30BAHUS PA3IUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpenCTaBICHUS
uH(pOpMaLMl U WIUIIOCTPUPOBATh pEIIAEMbIE 3a/laydl HECIOXHBIMU CXEMaMH, JuarpaMMaMmy,
npyrumu popmamu rpaduKu ¥ UX KOMOUHAIIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAIM3UPOBATh B Mpollecce Y4eOHON W HCCIIeI0BaTEIbCKOU
NeSITeIbHOCTH WH(POPMAIIHMIO O BIHUSHUH MPOMBIIUIEHHOCTH, CETHCKOT0 X035 CTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYXKarolel NPUpOAHON CPEbl.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC y4eOHbIe 1eiiCTBUS:

YMEHHsI 3aJaBaTh BOMNPOCH (B XoJe auanora u (WiIu) AUCKYCCHU) MO CYLIECTBY
oOcyxxgaemMoil Tembl, (OpPMYIHpPOBaTH CBOM MPENJIOKEHUS OTHOCUTENBHO BBITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHUsI PEACTABIIATH MOMy4YEeHHBIE PE3yIbTaThl TO3HABATENBHOMN IEATEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IPE3CHTAIMI0 PEe3yIbTaTOB BBIMIOJHEHUS XHMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JAaOOpPaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHUKAMHM B COBMECTHOW MO3HABATENbHOU U
HCCIIEIOBATENLCKOM NIeATEeIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
OoOLIMX HMHTEPECOB M COIJIacOBaHMs NO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JIEHCTBHIA, ONpECIICHHE KPUTEPUEB TI0 OI[EHKEe KayecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO ONPENENSITh LU ACSITeIbHOCTH, MJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JEATEIbHOCTH, BBIOMPATH
HaubOonee dD(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX ©  TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBIMIOJTHEHUH 3aJaHUMl ¢ Y4E€TOM IIOJIy4eHHsS HOBBIX 3HAHMM 00 H3ydyaeMbIX OOBEKTax —
BEIIECTBaX M PEAKIIUIX, OLIEHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON L€y,
YMEHHE HCIIOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPE/IJIaraeMble B YCIOBUU 3aJaHUI.

MNPEJIMETHBIE PE3YJIBTATHBI



B cocraBe mnpeaMeTHBIX pPE3yJIbTAaTOB 10 OCBOEHHUIO O00S3aTENbHOIO COJEPIKAHUSA,

YCTQHOBJICHHOTO JaHHOM (enepanbHOW pabodell MporpamMMmol, BBIIENAIOT: OCBOCHHBIC
0o0y4aromyMMHUCs Hay4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JeHcTBHMH, cnenuduyeckue s
OPEeIMETHON 00s1acTH «XUMHS», BUABl JESITEIBHOCTH IO TMOJIYYEHHUI0 HOBOI'O 3HAHHUSA, €ro
UHTEpIpeTalnu, IPpeodpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHbBIX U HOBBIX CUTYyalUsX.

K xonmy oOyuenus B 8 kJiacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

PacKpbIBaTh CMBIC]I OCHOBHBIX XMMHUYECKHX TOHSTHI: aTOM, MOJIEKYJ1a, XUMUYECKUM
9JIEeMEHT, [MPOCTOE BEIIECTBO, CIIOXKHOE BEIIEeCTBO, CMeCh (OAHOpOAHAS U
HEOJIHOPO/IHAsA), BAJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMUECTBO BEIIECTBA, MOJIb, MOJISIpHas Macca, MaccoBas M0 XUMHYECKOIO
DJIEMEHTAa B COCAWHCHHH, MOJBIPHBIA OOBEM, OKCHI, KHCIOTa, OCHOBaHHE, COJIIb,
3IEKTPOOTPHULIATENEHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas peaklius, KilacCupuKanus
peaKuii: peakiuu COeIMHEHUs, PEaKIIUU Pa3I0KEeHHs, peaKIIMK 3aMeIICHUs, peaKluu
o0MeHa, 9K30- ¥ YHIOTEPMUYECKHE PEAKIINH, TEINIOBOK AP (HEKT peakunu, siIpo aToMa,
AJICKTPOHHBIA CJIOW aTroMa, aTOMHas OpOUTalb, PagUyC aroMa, XUMHUYECKas CBS3b,
MOJIIpHAasl M HETOJIApHAs KOBAJICHTHAsl CBSI3b, MOHHAS CBsI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J10JIsI BelllecTBa (MPOIIEHTHAs KOHILIEHTPALIKs) B pacTBOPE;
WJUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHX IMOHATUW U TPUMEHSATH 3TH
MOHSITHS IIPH OMUCAHUH BEILIECTB M UX MPEBPAIICHU;

UCIONIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyNn BemecTB U
YpaBHEHUN XUMHUYECKUX PEaKLUi;

OTIpEeIeNIATh BAJIEHTHOCTh aTOMOB SJEMEHTOB B OWHAPHBIX COEIUHEHMSIX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHAPHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OnpeAeNéHHOMY Kiaccy COEAUHEHMH 1o QopmyrnaM, BHJ XUMHUYECKOM CBSI3U
(koBasIeHTHAs! ¥ MOHHAs) B HEOPTAaHUYECKUX COCTMHECHUSIX;

packpeiBaTh cmbica llepuogmyeckoro 3akona [[. Y. MenpaeneeBa: n1eMOHCTPUPOBATH
MMOHUMAaHUE MEePUOJANYECKON 3aBHCUMOCTH CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB OT HX
nonoxeHuss B Ilepuonuueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO yUEHHs, 3aKOHa ABOraipo;

OMHCHIBAaTh M XapakTepus3oBaTh TabmuuHylo ¢opmy I[lepuogndeckoit cUCTEMbI
XUMHUYECKUX DJIEMEHTOB: Pa3jiuyarTh MOHATHS «rJaBHas moAarpynmna (A-rpymma)» u
«mmobounast moxarpynma (b-rpymma)», Mansie W OobIIME TEPHOMBI, COOTHOCUTH
o0o3HavYeHusI, KOTOpble UMeroTcs B Tabnuie «lleproguueckas cucteMa XUMHUYECKHX
sanemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHYECKHX DJJIEMEHTOB (CocTaB M 3apsj sapa, o0Illee 4YHUCIO JJIEKTPOHOB U
pacrpeziefieHue X Mo JIEKTPOHHBIM CII0SM);

KJIacCU(PUITUPOBATh XUMHYECKHUE DJIEMEHTHI, HEOPTAHMYECKHE BEIIECTBA, XUMUUYECKHE
peakuu (10 YUCIY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEIIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIIECTB PAa3TMYHBIX
KJIaCCOB, NOATBEpPXKJas  ONUCAaHWE MpUMEpPaMH  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIU;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT MX KAa4eCTBEHHOT'O COCTaBa,
BO3MOKHOCTH NIPOTEKAHMS XUMHYECKUX MPEBPAICHUH B PA3TUYHBIX YCIOBUSX;



BBIYHCIIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA M0 (hopMyJie COeIUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKLIUK;

IIPUMEHATh OCHOBHBIE OMNEPALMHM MBICIUTEIBHON JEITEIIBHOCTH — AHAJINW3 U CUHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEeMATH3AIHIO0, KIAacCU(UKALUIO, BBISBICHHE MPUYHMHHO-
CJIEACTBEHHBIX CBS3€M — JUISI U3Y4YEHUs CBOMCTB BEIUECTB M XWMHYECKHX PEAKIUH,
€CTeCTBEHHO-Hay4YHbIE  METOJAbl  MO3HaHWs  —  HaAONmIOJAeHWe,  H3MEpeHHue,
MOJIEJUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIN U MBICICHHBIN);

CleoBaTh IMpaBWJIaM IIOJb30BAaHUS XUMHUYECKOW TMOCYI0il U  JabopaTOPHBIM
o0opy/sOBaHUEM, a TaKXke IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TOTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPONA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB C ONpPEAECIEHHON MAacCOBOM J10J1€M pacTBOPEHHOIO BEIIECTBA, IIJIAHUPOBATh
U MPOBOJUTh XUMHUYECKHE HKCIIEPUMEHTHI M0 PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U
KHCJIOT C TIOMOIIIBIO HHIMKATOPOB (JIaKMYC, (PeHOIPTAICNH, METHIIOPAHK U JPyTHE).

K konmy oOydeHus B 9 Kjacce IpeaMETHBIC pe3yiIbTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb c(HOPMUPOBAHHOCTH Y OOYUAOIIUXCSI YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH HJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IIPOCTOE BELLECTBO, CI0XKHOE BELECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATENIBHOCTD, CTEIEHb OKHUCICHUS, XMMHUYECKas PEeaKlus, XUMUYECKas
CBSI3b, TEIUIOBON A((EKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, DIEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, pEaKIUh HOHHOTO OOMEHa,
KaTaJln3aTop, XHMHYECKOE paBHOBecHE, OOpaTUMble U HeoOpaTUMblE pPEaKluy,
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCIUTENb,  BOCCTAHOBUTEID,
OKHCIICHHE ¥ BOCCTaHOBJICHHE, AIJIOTPONHs, aM(OTepHOCTh, XHMHYECKas CBS3b
(KoBaJIeHTHasl, WOHHAs, MeETAJJIMYEcKas), KpUCTAJUIMUECKas pEeIETKa, KOpPPO3Hs
METAJIJIOB, CIUIABbl, CKOPOCTb XMMHMYECKOM pEaKUuu, MpelelbHO JOMyCTUMAas
koHuentpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMYECKUX IOHATHH M NPUMEHATH 3TH
MOHSITHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHUN;

UCMOJIb30BaTh XUMHUECKYIO CHMBOJMKY JJIS COCTaBIeHHMS (OpMya BELIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCJIEHHUS XUMHUYECKMX JJIEMEHTOB B
COCIMHEHUAX PA3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o ¢opMyriam, BUJ XUMHUYECKON CBsI3U (KOBAJIGHTHAs, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHWYECKUX COENMHEHUAX, 3aps] HMOHA II0 XUMHUYECKOU
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJUIMYECKON pEMIETKA KOHKPETHOTIO BEILIECTBA;

packpbiBaTh cMbIca [lepuoguyeckoro 3akona Jl. M. Menneneesa U 1€eMOHCTPUPOBATH
€ro NMOHMMAaHME: OMMUCHIBATh U XapakTepus3oBaTh TabnauuHyto dGopmy [leproauueckoit
CUCTEMBl XMMHUYECKHUX OJJIEMEHTOB: pa3linyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpynna)» u «mnobouyHas mnoxarpynmna (b-rpynma)», manble W Oonblive MEpPHOABI,
COOTHOCHTh 0003HAu€HHs, KOTOpblE HUMEIOTCSI B IEpUOAMYEcKON Tabnuie, C
YHCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeiesieHHue UX IO AJIEKTPOHHBIM CIIO0SM),
OOBSICHATH OOILIMEe 3aKOHOMEPHOCTH B M3MEHEHHWH CBOWCTB JJIEMEHTOB M HX



COCMHEHUI B Mpe/esiaX MaJbIX MEPHUOJIOB U TJIABHBIX MOATPYMI C YUYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(PUITUPOBATh XUMHYECKHE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XMMHUYCCKHE
peakuuu (IO YUCIAY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
3 dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCIICHUSI XUMUYECKHUX JICMEHTOB),
XapaKTepu30BaTh (OMUCHIBATh) OOMME W CHEIU(PUICCKHE XUMHUYCCKHUE CBOWCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE TPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTUYECKON JUCCOLUAIIMU KUCIIOT, IIEJI0Yed U COJIeH,
MIOJIHBIC W COKpAIIEHHBIC YPaBHEHUS PEaKIUi MOHHOTO OOMEHa, YpaBHEHUS PEaKIIHi,
MOATBEPKIAIOIMIMX  CYIIECTBOBAHHE TEHETUYECKOW CBA3M MEXKIY BEIIECTBAMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYLIIHOCTb OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN IOCPEACTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3THX PEaKInid,

MPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX IIPEBPAILEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEJBHYI0 MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTA 1Mo (HopMylie COeTUHEHHS, MACCOBYIO JIOJIIO BELIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 110 YPABHEHUIO XUMUYECKOMN peaKIuu;

coOnrofaTh TMpaBuia TMOJb30BAaHHUS XHMMHUYECKOM TMOCYIoi U 1abOpaToOpHBIM
o0opy/oBaHWEM, a TakKe IpaBuiIa OOpalIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIIUSMHU TI0 BBITIOJTHEHUIO JIA0OPATOPHBIX XUMUYCCKUX OTIBITOB IO TIOJTYYCHHIO
¥ COOMpPaHHUIO ra3000pa3HBIX BEIIECTB (aMMHaKa U YTIEKUCIIOTO ras3a);

MPOBOAUTH PEAKIINH, MOITBEPKIAIOIIME KAUECTBEHHBIM COCTAB PA3JIMYHbIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpoMuI-, HOAMI-, KapOoHat-, Qocdar-,
CUJIHKAT-, cynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3YUYEHHBIX
METAJJIOB, TPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEUIECTB;
IPUMEHATH OCHOBHBIE OIEPALIMM MBICIUTEIBHON IEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIMI0, BBISIBJICHUE TMPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHUS CBOMCTB BEHIECTB M XUMHYECKHX PEAKLIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIJEHWE, W3MEPEeHHEe, MOJCIUPOBAHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBaHue pa3jiesioB u JuiekTpoHHbIE (UG POBHbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
' MPAKTUYECKOU IeSITEIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMudeckue 15 | bu6nmnoreka [IOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
1 Boznyx. Kucnopon. Ilonstue 6 bubnuoreka [JOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopona.Ilonstue o kucnorax g | bubnmnorexka HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmmoreka [JOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 | 1 bubmuorexa [JOK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepuoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. Ctpoenue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmuorexa [IOK
https://m.edsoo.ru/7f41837¢c

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




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIUA
L1 [ToBTOpEeHue U yriaydlieHne 3HaHui 5 | bubnuoreka [IOK
’ OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmmoreka [JOK
’ peaxiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. g | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 17
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
1 OO11ast XapaKTepUCTHKA XUMUYECKUX 4 | bubmuoreka [IOK
) anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCcTUKa XUMHUUECKIX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHBL -€P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas XxapakTepUCTHKa XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 7 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO11ast XapaKTepUCTHKA XUMHYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 8 1 2 bubmmorexa [TOK
’ . PYHIEL poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
31 Obmpae cBoHCTBA METANIOR 4 https:/m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 16 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 20
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B )KU3HU 4EJIOBEKA 3 bubmmorexa LOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 3
PesepBHOE BpeMs 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacos
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Konrpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi  oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI

| PezepBHblit ypok. OGo01IeHNE U 1 §1.bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/ff0d61c6

) [Ipenmer xumuu. Pons xumuu B 1 §2.bubmmoreka [JOK
’)KU3HHU 4YenoBeKka. Tena 1 BeliecTBa https://m.edsoo.ru/ff0d210c
[IpaxTuueckas padora Ne 1

3 «[IpaBuna paboTts! B m1abopaTopun 1 1 cTp 20-21bubnuoreka [IOK
1 IpUEMBI 00paIIeHus C https://m.edsoo.ru/ff0d23dc
1a00paTOPHBIM 000PYIOBAHUEM)

4 YucThie BelecTBa U CMECH. 1 §4bubanoreka [IOK
Crioco0bl pazfeneHust cmecei https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paGora Ne 2

5 «Paznenenue cmeceit (Ha mpumepe 1 1 s4bnomorexa [IOK

! . PHNEP https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»

6 ATOMBI 1 MOJIEKYJIBI 1 s5bubmmorexa HOK

https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKHUE DJIEMEHTBI. 3HAKH 1 §6bubmmoTeka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U crnoxHBIE BELIECTBA 1 §7bubmmorexa OK

P - https://m.edsoo.ru/ff0d2a6c
§8bubmmorexa [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1
https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSIHCTBA COCTaBa 1 §8bubmoteka [JOK




BellecTB. XUMuyeckas popmyia.
BasieHTHOCTH aTOMOB XMMHYECKUX
3JIEMEHTOB

OTHOcHuTeNnbHAsA aTOMHAas Macca.

https://m.edsoo.ru/ff0d2eae

§7bubanoreka [IOK

11 OtHOcUTENbHAsA MOJIEKYJISIpHAS
https://m.edsoo.ru/ff0d323c¢
macca
12 MaccoBas 107151 XUMHYECKOTO §7bubmuoreka [JOK
3JIEMEHTA B COCJUHECHUU https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecTBa. MoJib. §18bubnuoreka IJOK
MomnsipHas macca https://m.edsoo.ru/ff0d5230
14 dusznyeckrue U XUMHUUYECKHIE §9bubmmoreka [JOK
SIBJICHUA. XUMUYECKas peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycinoBUs MPOTEKAHUS §9bubmmoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKoH COXpaHEHHUS MacChl §10bubmmoreka [IOK
BeIIECTB. XMMUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenus koandecTBa, MacChl
17 BEIIECTBA 110 YPAaBHCHUSIM §10bndmotexa [IOK
YPaBHen https://m.edsoo.ru/ff0d5708
XUMHUYECKUX PEaKIUi
Krnaccudukanus XuMuaeckux
18 €aKIui (CoeTMHEHUS $11bubnnorexa LIOK
P ’ https://m.edsoo.ru/ff0d3f34
pa3noKeHus, 3aMeIIeHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN-
§11bubmmoreka [JOK
19 sHukIoneauct. O0o0mEeHe
. https://m.edsoo.ru/ff0d40c4
CHCTEMAaTHU3allNs 3HAHHUI
KonTponbnas padora Nel mo teme
bu6mmoreka [JOK
20 «BelecTBa n XUMHUYECKIE

peaKIrm

https://m.edsoo.ru/ff0d4290




Bo3nyx — cMech razos. Coctan

§12bubmuoreka [JOK

21 Bo3ayxa. Kucnopoa — siaeMeHT U
X poA hitps://m.edsoo.ru/ff0d448e
npocroe BeuiecTBo. O30H
dusnueckre U XUMHUECKHE
2 CBOMCTBa KHCJIOpOJa (peaKIuu §13bubmmoreka [IOK
okucienus, ropeaue). [loustue o6 https://m.edsoo.ru/ff0d4614
OKCHAax
Cr1oco0BbI ITOJIyYEHH KUCI0POoaa B
i P §.13bubnauoreka [JOK
23 J1a00paTOPUH U MTPOMBIIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemnoBoit a3 ekt xumuaeckoit
peaKkIuu, MOHATHE O
§9bubmmoreka [JOK
24 TEPMOXHUMHUYECKOM YPaBHEHHH,
https://m.edsoo.ru/ff0d4790
9K30- U SHJOTCPMHUUYCCKHUX
peaKuuax
Tonnuso (HedTh, yroib U MeTaH).
§14bubmmoreka [JOK
25 3arpsi3HEHUE BO3/1yXa, CIIOCOObI
https://m.edsoo.ru/ff0d4c4a
€ro Mpea0TBpalICHUs
[IpakTuueckas padora Ne 3 o Teme
26 «ITonyuenue u cobupanue cTp 68-69
KHACJIOPOJa, U3yUYEHHUE €ro https://m.edsoo.ru/ff0d4ae2
CBOMCTBY
7 Bonopoa — snemeHT u npocroe §15bubmmoreka [JOK
BelecTBO. Haxoxaenue B nmpupoie https://m.edsoo.ru/ff0d4dd0
dusznyeckre ¥ XUMHYECKHE
28 cBoiicTBa Bojpopoa. Ilpumenenue §15bubnnorexa LIOK
pona- 1p https://m.edsoo.ru/ff0d4dd0
BOJOpOAA
29 ITonsaTHE O KUCIOTAX U COIIX §16bubmorexa LIOK

https://m.edsoo.ru/ff0d50d2




CriocoObl TTOTy4eHHsT BOAOPO/Ia B

§.17bubmamoreka [IOK

30 nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme

31 «ITonydenue u cooupanue Ctp74https://m.edsoo.ru/ff0d4f42
BOJIOPOJIa, U3yUYEHHE €r0 CBONCTBY

1 ModnsipHblii 006EM ra30B. 3aKOH §18bubnuoreka LIOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienns o0néMa, KOJIMYECTBA

§19bubmmoreka [IOK
33 BELIECTBA ra3za [0 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MM 00BEMY
Brruucnenus 00bEMOB ra3oB 10

34 YPaBHEHHUIO PEaKIIMu Ha OCHOBE §20bubnunorexa [JOK
3aKOHA OOBEMHBIX OTHOIICHUHN https://m.edsoo.ru/ff0d5708
ra3oB

35 dOu3nIecKnue U XUMUYCCKHUE §.21bubaunoreka [IOK
CBOICTBA BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [lonsitue 00 §21bubmmoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona xak pactBopuTens.

37 HacsImieHable ¥ HEHACHIIIICHHBIE §22bubmuoreka [JOK
pacTtBOpbl. MaccoBast 10Jist https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B pacTBOPE
IIpakTuyeckas padora Ne 5 o Teme

18 «IIpuroroBiieHre pacTBOPOB C Ctp 97bubmuorexka [JOK
OnpeaeIEHHON MacCOBOU JTOIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY

39 KonrtponsHast padora Ne2 o reme bubnuorexa [IOK

«Kucnopoa. Bonopoa. Boga»

https://m.edsoo.ru/ff0d6342




OKcupl: coCTaB, KjIacCU(UKAIUS,

§23bubmuoreka [JOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue u xummuyeckue
41 CBOMCTBA KMCJIOTHBIX, OCHOBHBIX 1 bubmmorexa [IOK
’ https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
4 OcHOBaHUS: COCTaB, bubmuorexa [JOK
KJaccuUKaIus, HOMEHKIIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonyuyenue n xummudeckue bubnuoreka [IOK
CBOMCTBA OCHOBaHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccuduxaus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyuyenue n xummudeckue bubnnorexa [HOK
CBOMCTBA KMCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
46 cnoco((SLII) o )eHI/ISI XI/IMI/IchpKI/Ie bubmmorexa [TOK
. ya ’ https://m.edsoo.ru/00ad9474
CBOMCTBa
ITpakTuyeckas padora Ne 6.
47 Pemrenue skcnepuMeHTaIbHBIX bubnnoreka [JOK
3a1a4 o TeMe «OCHOBHBIE KIIACChI https://m.edsoo.ru/00ad9b7c
HEOPraHWYECKUX COCAUHEHUI
I'eneTnyeckast CBSI3b MEXKIY
48 KJIaCCaMU HEOPraHUYECKUX bubmmorexa [OK
. p https://m.edsoo.ru/00ad9a50
COEIMHEHU I
49 O06001IeHre U CUCTEMATU3AIIHS bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonTponbnas padorta Ne3 o teme
" bubnuorexa [IOK
50 OCHOBHBIE KJIaCCHI

HEOPraHWYECKUX COCAMHEHUMN"

https://m.edsoo.ru/00ad9ela




[lepBbie NOMBITKY KJIaCCUPUKAITUU

51 XUMHUYECKUX dJIEeMEHTOB. [loHsaTHE bubmorexa HOK
https://m.edsoo.ru/00ad9ffa
O TPYIINAX CXOJHBIX 3JIEMEHTOB
[Tepuonuueckuii 3aKOH U
57 [Tepuonuueckas cucrema bubnnoreka [HOK
XHUMHYECKUX dj1eMeHToB /. 1. https://m.edsoo.ru/00ada52c
MenneneeBa
53 [lepuoapl, rpynimbl, NOATPYIIIbI bubmorexa HOK
https://m.edsoo.ru/00ada52c
54 Crpoenune atomoB. Cocras bubnnorexka [JOK
aTOMHBIX sijiep. 3oTorbl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aTOMOB PJIEMEHTOB bu6mmoreka [IOK
[Tepuonuueckoii cucremsi /. U. https://m.edsoo.ru/00ada6bc
MenneneeBa
XapakTeprucTuKa XUMHYECKOTO
56 3JIEMEHTA IO €ro MOJO0KEHUIO B bubnuotexa [JOK
[Tepuonnueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISL pa3BUTHS HAYKH U NTPAKTHKHU. bubnnorexka [JOK
. . MenneneeB — y4E€HBIN, https://m.edsoo.ru/00ada96e
MeJaror ¥ rpaxJaaHuH
53 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmoreka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 Honnas xumiieckas CBAse https://m.edsoo.ru/00adac34
60 KoBasientHast momnsipHas bubmmorexa [TOK

https://m.edsoo.ru/00adaab8




XHUMHUYECCKasA CBA3b

61 KoBanientnas nenosnsipuas | bubnmoreka [JOK
XUMHYECKAS CBS3b https://m.edsoo.ru/00adaab9
bubmuoreka [JOK
62 Creneny oxkucieHus ! https://m.edsogru/OOadae28
63 OKucIuTenbHO- | bubmuorexa [JOK
BOCCTAaHOBUTEJbHBIE pEaKLINU https://m.edsoo.ru/00adb076
bu6mmoreka [JOK
64 OKuCIUTENN U BOCCTAHOBUTEIIH 1 hitps://m.c dsogru 100adb076
KonTponbnas padota Ne4 o teme
65 «Ctpoenue aroma. XuMu4eckas 1 bubmmorexa LIOK
https://m.edsoo.ru/00adb486
CBSI3bY
66 PezepBHblit ypok. O60011eHuE U 1 bubnuorexa [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepubIiil ypok. O6006111eHIE 1 | bubnuoteka [JOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/00ad9cb2
68 Ilonsatue o MeTomax MO3HAHUS B | bu6nmoreka [JOK
XUMUHU https://m.edsoo.ru/ff0d227¢
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9 KUIIACC

KoanuectBo yacon DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcbl
[Iepnonrueckuit 3aKoH.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHYECKHX 31eMeHTOB /1. H. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU
. bubnuorexa [JOK
2 CBOMCTB XMMHYECKHX AJIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB
3 Knaccudukanus u HOMeHKIaTypa | bubnnoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMuueckoil CBA3U U TUIIBI | bu6mmorexa [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponsnas pabora Nel no teme
5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay
6 Knaccudukanmst xumMmuaeckux 1 bubmuorexa [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[IoHsiTHE O CKOPOCTH XUMUYECKOMN
bubmuorexa [JOK
7 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTHEe O XUMHYECKOM PAaBHOBECHH.
bu6mmoreka [IOK
8 DakTOpBI, BIUAIOIIKNE HA CKOPOCTH 1

XUMHUYECKOM PCaKun U MOJIOKCHUC

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




XUMHYCCKOI'0 paBHOBECHUA

OKHCIUTEIBHO-BOCCTAaHOBUTEIHHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/0O0adcade
Teopus 2IEKTPONIUTHYECKON
10 ncconuarmy. CUIbHEIE U cIa0ble bubnmorexa [IOK
A HHATIH https://m.edsoo.ru/00adcd68
AIEKTPOIIUTHI
11 HNoHHuble ypaBHEHUS PEAKIIUN Bubmorexa ITOK
P peak hitps://m.edsoo.ru/00add448
XMMHYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHUH B CBETE IIPEICTaBICHUN bubnmnorexa LIOK
pUJI https://m.edsoo.ru/00add5d8
00 3JIEKTPOJIUTUYECKON JUCCOLIHAIIHI
XUMHUYECKHUE CBOKWCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 Bubmorexa ITOK
pea . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUUECKON JUCCOLMAIIITHI
14 ITonsaTue o ruaponanse coiei bubmmnorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O060011eHNe U cUCTEeMaTU3ALUs bubmmorexa [IOK
3HaHUU https://m.edsoo.ru/00addd12
[IpakTuueckas padora Ne 1.
16 «Pertrenuie DKCIIEpUMEHTAILHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1a4y»
KonTponbnas pabota Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIIHAIIUSI Eubmorexa IIOK
p g HHATH. https://m.edsoo.ru/00addec0
XUMHUYECKUE PEAKIIUU B PACTBOPAX))
OO0111ast XapaKTEPUCTHUKA TAIOTEHOB.
18 XI/IMI/I'—IGCKFI)/IG CBI;fICTBa Ha IpuMepe bubnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. CossiHas KUCIIOTa, bubnuoreka [IOK




XUMHUYCCKUEC CBOﬁCTBa, IIOJIYYCHHE,

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

MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
20 «TonydeHnne cONTHON KUCTOTHI bubmmorexa LIOK
yi N N ’ https://m.edsoo.ru/00ade348
U3y4YeHUue e€ CBOMCTB»
Brruucnenust no ypaBHEHUSIM
21 XUMHAYECKHUX PEAKIIUU, €CIIU OJUH U3 buGnnorexa LIOK
P ’ https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
2 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKALIUY CEPHI.
7 Haxoxxnenue cepbl U €€ coeIMHEHU I bu6mmoreka [IOK
B IIpUpPOJIe. XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoji, CTpOEHHUE, bubnuorexa [JOK
¢du3nyeckrue U XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHast KHCIIOTA,
25 ¢duznyeckue 1 XuMHUYECKHE CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIINH, JIeKAIIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
26 MOJIyYEHUS] CEPHOW KUCIIOTHI. bubnnoreka [JOK
XHUMHYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY’KaloIllel cpebl COeAMHEHUSIMU
cepbl
Brruncienne MmaccoBOU JIOIH BEIXOJA
bu6mmoreka [IOK
27 MIPOJIYKTa PEAKLINH

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




OO011ast XxapaKTepUCTHKA 3JIEMEHTOB
VA-rpynmsl. A30T, paclipocTpaHeHHE

bu6mmoreka [IOK

28
B IIpupoae, GU3nIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOUCTBA
AmMMuak, ero pusnyeckue u

29 XHUMHUYECKHE CBOMCTBA, OJTYUEHHE U bubmmnorexa [IOK

> TTOIYH https://m.eds00.ru/00adf004
MPUMCHEHUE
[TpakTiueckas padorta Ne 3 o reme
bu6mmoreka [IOK
30 «[Tony4yenne aMMuaka, U3y4eHue ero
. https://m.edsoo.ru/00adf180
CBOHCTB»

31 A3oTHas KuCI0Ta, e€ (QU3NIeCKue U bubnuorexa [JOK
XUMHAYECKHE CBOUCTBA https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aAMMOHHSI B KQUeCTBE MUHEPATbHBIX

32 00peHnii. XumMudeckoe bubmnorexa [IOK
YAODPCHHH. 5 hitps://m.cds0o.ru/00adf518
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
COEIMHEHUAMHI a30Ta
docdhop. Oxenp pochopa (V) u

33 (1)00((11))0 pHaSI KI/ICJ'I((i))Ta q)(i)I/I:SI/I(‘{eZKI/Ie " bubmmorexa [JOK

P o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOWMCTBA, MOJTyYeHNE
Hcnons3oBanue pochatos B

34 KaueCTBE MHUHEPAIbHBIX yI0OpEHUI. bubnmoreka [JOK
3arpsi3HEeHUE MPUPOJTHON CpeIbl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacipocTpaHEeHHE B

35 pu E))zle gmﬂzecéle 1 XUMHUYECKHUE bubnnorexa LIOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
bubnunoreka IIOK
36 Oxcupel yriaepoaa, ux Gpusndeckue u 1

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




XMMHYECKUE CBOWCTBA.
DKOJ0rn4ecKue npoOIeMsl,
CBs3aHHbIE C OKcuaoM yriaepoaa (IV)

37 VYrosbHasg KUCIoTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢c
[TpakTrueckas padora Ne 4 o Teme

18 "[TonydyeHue yrieKucaoro rasa. bubnunoreka [JOK
KauecTBenHnas peakuust Ha kKapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIC TOHATHS 00
bubmuorexa [JOK
39 OpPraHUYECKHUX BEIIECTBAX KakK O
https://m.edsoo.ru/00ac054¢e
COEIMHEHUSX YIIiIepoa
. bubmuorexa [JOK
40 Kpemuuii u ero coeiuHeHust
https://m.edsoo.ru/00ae080a
[Tpaktuyeckas padora Ne 5. Pemenue

41 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnoreka [JOK
«BaxHeiye HeEMETaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonrtponsHas padora Ne3 o reme

42 «BaxHeie HeEMETaIbl U UX bubmorexa HOK

https://m.edsoo.ru/00ae0e18
COETMHEHUS»
OO0mias XxapakTepuCcTUKa XUMHIECKIX
AJIEMEHTOB — METAJIOB.

43 Mertannuueckas cBsI3b U bu6mmorexa [IOK
MEeTa/UINYeCKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. PuU3n4eCcKre CBOMCTBA
METaJIOB

44 XUMHYECKHE CBONCTBA METAJIJIOB. bu6mmorexa [IOK

DNEKTPOXUMHUYECKUH psift

https://m.edsoo.ru/00ael 156




HaHpH)KeHPII;'I METAaIJIOB

O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XHMHYECKUX PEaKInil bubmorexa LIOK
yp PCAKIUIH, https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPIKUT
MIpUMECH
bubmuorexa [JOK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB
https://m.edsoo.ru/00ae1278
bu6 K
47 [IIenounbIe METAIBI nomorexa O
https://m.edsoo.ru/00aec14b2
43 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnunoreka [JOK
Kanusa https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ac15e8
50 Baxneiinme coenuHEHNS KaIbIUI bubmorexa LHOK
4 H https://m.edsoo.ru/00ael5e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
57 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHMS https://m.edsoo.ru/00ac1886
[IpaxkTuueckas padora Ne 6 o reme
53 "XKEcTKOCTL BOABI U METOAEI €€ bubmmorera [TOK
" A 8 https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmorexa [IOK
54 AmroMuHui
https://m.edsoo.ru/00aelc64
AwmdoTepHBIE CBOIICTBA OKCHIA U
Porep A bu6mmorexa [IOK
55 TUAPOKCHIA

https://m.edsoo.ru/00aelc64




bu6mmoreka [IOK

36 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuibl, THAPOKCUIBI U COJIM JKeJle3a bubnunoreka [JOK
(I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O606IEI6HI/IG U CUCTEMATU3ALMs
3HAHHUHN
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnuorexa [JOK
«BaxHeunme MeTaJlibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIH OJIUH U3
60 pEareHToB JIaH B U30BITKE UITN bu6mmoreka [IOK
COJIEPKUT TpUMecH. Beruncienus https://m.edsoo.ru/00ae1750
MacCOBOM /10U BbIXOJa MPOAYKTa
peakuuu
61 O000111eHNEe U CUCTEMATU3ALIS
3HAHUM
KontponbHas padota No4 o teme
62 «BaxxHe#mme MeTaIbl 1 UX
COCTUHCHUS
63 BemectBa u matepuansl B bubmuorexa [JOK
MOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bubnuorexa [JOK
OKPYXKAarOILE Cpebl https://m.edsoo.ru/00ae4270
65 Ponb xumuu B pereHnu bubmuoreka [IOK
9KOJIOTUYECKHX TTPOOIeM https://m.edsoo.ru/00ae4270
66 PesepBHeiit ypok. O600ICHHE U bubnmoreka [JOK




cHcTeMaTH3amus 3HaHuH

https://m.edsoo.ru/00ae0dOa

67 PesepBublit ypok. O6o0mIeHnE 1 | bubmmoreka [IOK
CHCTEeMaTH3alusl 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBublit ypok. O6o0mIeHne 1 | bubnumoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne
» Xumusi, 9 kiacce/ I'abpuensa O.C., Octpoymos U.I'., Cnaakos C.A.

Axunonepnoe obmectBo «M3narensctBo «lIpocBemienne

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

1. Pygsutuc I'.E. Xumus: 8 ki1.: yue0. aist obmeodpaszosar. Yupexaenuii / I'.E.
Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsenienue.

2. Xumusi: 8 KJ1.: 2JIGKTPOHHOE MPUJIOKEHUE K YICOHUKY.

Pymsutuc I'.E. Xumust: 9 ki1.: yaeb. nj1s obmieoopazonar. Yupexaenuii / I'.E.
Pymsutuc, @.I'. ®enpaman. — M.: [Ipocsemienue.

3. Xumust: 9 KII.: 3JIEKTPOHHOE TIPUIIOKEHHUE K yUSOHUKY.

INapa H.H. Xumus: 3agaunuk ¢ «momomnaukom»: 8-9 kimaccst / H.H. I'apa. — M.
[Ipocenienue.

4. T'apa H.H. Xumus. Paboune nporpammsl. [Ipenmernas munus yueOuukos I.E.
Pynsutuca, ®.I'. ®enpamana. 8-9 knaccel/ H.H. I'apa. — M.: [IpocBeiienue.

5. Papenkuii A.M. Xumus: nuaaktudeckuii Marepuair: 8-9 ki. / A.M. Pagenkutii.
— M.: IIpocsemienue.

6. 'apa H.H. Xumus. Ypoku: 8 xi. / H.H. I'apa. — M.: [IpocBermienue.



I'apa H.H. Xumus. Ypoxku: 9 k. / H.H. I'apa. — M.: [IpocBemienue.

7. bopoBckux T.A. Tectsl mo xumuu. IlepBoHayaIbHbIC XUMUYECKUE TTOHSITHUA.
Kucnopoa. Bogopoa. Boaa, pactBopbl. OCHOBHBIE KJIaCChl HEOPraHUYECUX
coequHeHui: 8 KiI.: k yueOHuky ['.E. Pynasutuca, ®.I'. ®enpamana « Xumus. 8
knacc». — M.: M3marenscTBO «OK3aMeH».

8. bopoBckux T.A. TecTsl 10 XUMHUH. DIEKTPOIAUTHYECKAS JUCCOLUALINS.
Kucnopon u cepa. Azot u docdop. Yriepon u KpeMHHA. 9 Ki1acc: K yueOHUKY
I'.E. Pyasutuca, @.I'. ®enpamana «Xumus. 9 kinace». — M.: U31aTensCcTBO

«DIK3aMEH).

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

1. http://ege.yandex.ru/chemistry/

2. http://chem.reshuege.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://enprophil.ucoz.ru/index/egeh_alkeny_alkadieny/0-358

6. http://ximozal.ucoz.ru/_1d/12/1241___4_.pdf

7.
http://fictionbook.ru/author/georgiyi_isaakovich_lerner/biologiya_polniyyi_sprav
ochnik_dlya_podg/read_online.html?page=3

8. http://www.zavuch.info/methodlib/134/



9. http://keramikos.ru/table.php?ap=table1000405 http://sikorskaya-
olja.narod.ru/EGE.htm
10. www.olimpmgou.narod.ru.

11. http://mirhim.ucoz.ru/index/khimija_8_3/0-41
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