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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma 1O XMMHHM Ha YpPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUs
COCTaBJICHA Ha OCHOBE TpEOOBAHMI K pe3yJibTaTaM OCBOECHHUS OCHOBHOM
o0pa3zoBaTeIbHOM IPOTrpaMMBbl OCHOBHOTO o01iero oOpasoBaHus,
npeactaBieHHbIx B @I'OC 00O, a takxke Ha oCHOBE (enepainbHON paboueit
MPOrpaMMbl BOCIIUTAHUS M C yYETOM KOHIICTIIIMM IPENOJaBaHUsA YIEOHOTO
npeamera «XuMHs» B 00pa3oBareNbHbIX —opraHusauuax Poccuiickoi
denepauum.

[Iporpamma no xumum 1aéT MpeACTaBICHHE O LENAX, OOIel CTpaTeruu
oOydeHHsI, BOCIIUTAHUS W PA3BUTHUA OOYYAIONIUXCS CPEJICTBAMU YYEOHOTO
OpelMeTa,  yCTaHABIMBAeT  00fA3aTENbHOE  MPEIMETHOE  COJEp)KaHue,
npelycMaTpUBaeT paclpe/ielieHne ero mo KjiaccaM M CTPYKTYpUPOBaHHE IO
paszmenaM W TeMaM TPOrpaMMbl MO XHMHUH, OTPEICTAeT KOJIHMYCCTBCHHBIE U
KauyeCTBEHHBIC XapaKTePUCTUKH coJiepKaHus, PEKOMEHTIYEMYIO
MOCJICIOBATCIBHOCTh HM3YYCHHSI XUMHH C Y4ETOM MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3CH, JIOTMKM Y4eOHOT'O TMpoIecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydaloluxcs, ONpeaeasieT BO3MOXXHOCTU MpeAMeTa s
peanuzanuu TpeOOBaHMM K pe3ybTaTaM OCBOCHHUS OCHOBHOM 00pa30oBaTEIbHOM
mporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN
K pe3yibTaTaM OOydYeHHWs XHMHHM Ha YPOBHE IIEJICH W3Yy4YCHHUsS MpeaMmeTa U
OCHOBHBIX BHJOB Yy4€OHO-TIO3HABATEIBLHOU NEATEIIBHOCTH OOYYaroIIerocs o
OCBOCHHIO YUEOHOTO COJEPIKAHMUS.

3HaHWE XUMHUU CIYKUT OCHOBOU JUIisi (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, ero NpeJCcTaBIeHUl 0 MaTEpUATLHOM €JUHCTBE MHUPA, BAKHYIO
pOJIb UrparoT GOpPMHUPYEMBIE XUMHEH MPE/ICTABICHUS O B3aUMOMPEBPAIEHUIX
HHEPrur U 00 SBOJIOIUU BEIIECTB B MPHUPOJE, O MYTAX PEIICHUs TII00ATbHBIX
npo0JieM yCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, MTPOOIIEM 3PaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peaiu3allid BO3MOXKHOCTEH /JIi  CaMOpa3BUTUS U
dbopMupoBaHuss KyJIbTYpPhl JIMYHOCTH, €€ oOmed U (QyHKIIMOHAIBLHON
IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH
oOy4Jaromuxcs, HABBIKOB HMX CaMOCTOSITEJIbBHOW y4eOHOUW JesSTEIbHOCTH,
HKCIIEPUMEHTAIBHBIX M HCCJIEIOBATEICKUX YMEHUW, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KM3HU, TaK U B TPO()ECCHOHATBLHON eI TeTbHOCTH;

3HAKOMHUT CO CNEeNM(PUKON HAYIHOTO MBIIIICHHUS, 3aKJIabIBAET OCHOBBI
[IEJIOCTHOTO B3TJsia HA E€AMHCTBO TMPUPOJALI H  YEJIOBEKa, SBISETCSA
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH
oOydJarommxcs;

crocoOcTByeT (hOPMUPOBAHUIO IIECHHOCTHOTO OTHOIICHHUS K €CTECTBEHHO-
HAyYHBIM 3HAHWSIM, K TPUPOJE, K UEIOBEKYy, BHOCHUT CBOM BKJIaJg B
HKOJIOTHIECKOE 00pa3oBaHUE O0yJAFOIINXCA.

JlanHbIe HampaBjeHUS B OOYYCHHH XUMUU OOECTICYMBAIOTCS CIEIU(DUKON
comepKaHusl y4eOHOTO TpeIMeTa, KOTOPBIM SBISIETCS  IEIarorH4ecKu
aJanTHPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha OTPE/ICTIEHHOM JTare
€€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00IIIEr0 0Opa30BaHUs OPUEHTHPOBAH
Ha OCBOCHHE OOYYAIONUMHCS CHUCTEMBI TEPBOHAYATIBHBIX MOHSATUN XUMUH,
OCHOB HEOPTaHWYECKON XUMHUU M HEKOTOPBIX OTACIBHBIX 3HAYMMBIX MMOHSTHN
OpPraHUYECKON XUMHHU.



CrpykTypa cozepkaHust IPOrpaMMBI [0 XUMHH C(HOPMHUPOBaHA HAa OCHOBE
CUCTEMHOI0 Mojaxoja K e€ uzydeHuto. Co/iep:KaHue CKIIaJIbIBACTCS U3 CUCTEMBbI
MOHATUA O XUMHUYECKOM JJIEMEHTE U BEIIECTBE U CHUCTEMbI MOHSATUA O
xumuyecko peakiuu. OO0€ 3TH CUCTEMBl CTPYKTYPHO OPTraHU30BaHbI 110
MIPUHIIMITY TIOCIEAOBATEILHOTO Pa3BUTHUSI 3HAHUW Ha OCHOBE TEOPETHUYECKUX
MpeCTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuonnueckoro 3axkona J[. 1. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUU;

— YUEHHS O CTPOCHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeAcTaBiICHUN 00 dIEKTPOJMTHUYECKON JUCCOIMAIMU BEIIECTB B
pacTBoOpax.

Teoperuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE HMIIUPUUYECKHU
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pPa3BUBAIOTCS TMOCIEAOBATEIBLHO OT
OJIHOTO YpOBHS K JIpYTOMY, BBINOJIHSIS  (DYHKIMH  OOBSCHEHUS U
POTHO3UPOBAHUSI CBOMCTB, CTPOCHUS W BO3MOXXHOCTEH MPAKTHYECKOTO
IPUMEHCHHMS ¥ TIOJIYUCHUSI U3y9aeMbIX BEIICCTB.

OcBoeHHe mporpaMMbl IO XHMHH CIIOCOOCTBYET (HOPMUPOBAHUIO
NPEACTaBICHUSA O XUMHYECKOW COCTaBIISAIONICH HAay4HOW KapTUHBI MHUpa B
JIOTUKE €€ CUCTEeMHOU MPHUPO/IbI, ICHHOCTHOTO OTHOIICHHS K HAYyYHOMY 3HAHUIO
¥ METOJIaM IO3HaHUs B Hayke. V3ydeHue XuMHUM MPOUCXOIUT C TPUBJICUCHUEM
3HAHUW W3 paHee HW3YUYCHHBIX YUEOHBIX MpeaMeToB: «OKpYXKaroluuid MUp»,
«buonorus. 5—7 knaccel» u «Pu3uKa. 7 Kiaccy.

[Ipy wu3yyeHUHM XUMUU TNPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMHYECKOM  HayKM Kak  00JIaCTM  COBPEMEHHOTO  €CTEeCTBO3HaHMS,
IPaKTUYECKON JEeSATEIbHOCTH YEJIOBEKA M KaK OJHOr0 U3 KOMIIOHEHTOB
MHUPOBOM KyJNbTYphl. 3ajlaya y4eOHOro MpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMbl XUMHMUYECKHX 3HAHUW — BaXKHEUIIUX (HaKTOB, MOHITHI, 3aKOHOB U
TEOPETUYECKUX TOJIOKEHUH, JOCTYMHBIX OOOOIIEHHH MHPOBO33PEHUYECKOTO
XapakTepa, S3blka HayKd, B MPUOOIIEHUH K HayYHBIM METOJIaM TO3HAHUS MPHU
U3YYCHHH BEIIECTB M XMMHUYECKHX pEakiuii, B (OPMUPOBAHUU U DPA3BUTUU
MO3HABATEIbHBIX YMEHUNW W WX NPUMEHEHHH B Yy4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIEIOBATENIbCKON IeATETbHOCTH, OCBOCHHH TMpaBUil 0€30MacHOTO
oOpalleHus ¢ BEIIECTBAMHU B TIOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHMM XUMUM Ha YpPOBHE OCHOBHOrO O0OIIEro oOpa3oBaHUs
BaYXHOE 3HAUYCHHE MPUOOPETTU TaKue 1eIH, KaK:

dbopMHUpOBaHUE WHTEIUIEKTYaJIbHO Pa3BUTON JWYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYIHUYECTBY, CAMOCTOSITEILHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHsS HAa CHCTEMaTHYECKOE TMPUOOIICHHE
0oOy4JarommXxcs K CaMOCTOSITENIbHON MO3HABATEIbHON NESITeNbHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (OPMHUPYIONTUM MOTHUBALIUIO M Pa3BUTHE CIIOCOOHOCTEN K
XUMUU;

—  of0ecreyeHne  YCJIOBHM,  CIOCOOCTBYIOIIUX  MPUOOPETEHUIO
OOy4JaromMMHCS  OMbITa  Pa3HOOOPA3HOW  NEATETLHOCTH, TIO3HAHUS W
CaMOITO3HAHMS, KIIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIMIT), MMEIOIINX
YHUBEPCAJIbHOE 3HAYEHUE ISl PA3JIUYHBIX BUAOB JIESTEIbHOCTH;

dbopmupoBanue o00MIeH (QYHKIIMOHATFHON ¥ €CTeCTBEHHO-HAYYHON
rPAMOTHOCTH, B TOM YHUCJE YMEHUU OOBACHITH W OLECHHUBATh SIBICHUS
OKPY’KaIOUIEr0 MUpPA, UCIOJb3Yys 3HAHUS U ONBIT, MOJYYEHHbIE NMPU U3YYCHUU
XUMUHU, TPUMEHATh WX MPU PEIICHUU MOpoOJeM B MOBCEAHEBHOW KU3HU U
TPYJOBOM JESITETbHOCTH;



— ¢opMupoBaHHe Yy OOyYalOMMXCS TYMAaHUCTUYECKUX OTHOIICHHH,
MOHUMAaHUSl IEHHOCTH XHMUYECKUX 3HAHUHA JJIs1 BBIPAOOTKH DKOJOTUYECKH
11e71eco00pa3HOro MOBEICHUS B OBITY W TPYIOBOW JESITEIBHOCTH B IIEJISIX
COXPAaHEHHUsI CBOETO 310POBbs U OKPYIKAIOLIEW IIPUPOIHON CPEBI,

— pa3BUTHE MOTHBALUU K OOYYEHHIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U
CaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMS OOIIEUEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOpY Tpoduias ¥  HampaBIEeHHOCTH
JanbHeHIero o0y4yeHusl.

OOmiee YmMCIO YacoB, OTBEACHHBIX [UIsI M3y4CHUS XMMHUU Ha YpPOBHE
OCHOBHOTO 00111€T0 00pa3oBaHus, cocTaBiseT 136 yacos: B 8 kinacce — 68 yacoB
(2 yaca B Hezenmo), B 9 kiracce — 68 yacoB (2 yaca B HEACIIO).



COIEPKXAHUE OBYYEHUA

8 KIIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XuMUM B ’KU3HU YETOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOSIHUE
BemiecTB. [IoHsTHE 0 METOaxX MO3HAHUA B XUMHUU. YHCThIE BEHIECTBA U CMECH.
Cnoco0nI pa3aeneHust CMecei.

ATOMBI U MOJEKYJIbl. XHUMHUYECKUE HJIEMEHThl. CUMBOJIBI XUMHUYECKUX
3neMeHTOB. [IpocThie U ClIoXKHbIE BEMIECTBA. ATOMHO-MOJIEKYJIAPHOE YUECHUE.

Xumunueckas (opmyna. BaneHTHOCTh aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemlecTB. OTHOCUTENIbHAs aToOMHasg Macca.
OtHOcHUTENBHAS MOJIEKYJIsIpHAst Macca. MaccoBasi 40JIsI XUMHYECKOTO JIEMEHTA
B COCJIMHEHUH.

KomnuectBo BemectBa. Monb. MonsgpHas Macca. BzauMocBsizb
KOJIMYECTBA, MACChl M YHWCJA CTPYKTYPHBIX €IWHMI] BeUlecTBa. Pacuérel mo
dbopmynaM XUMHUECKUX COCTUHEHUH.

Ou3nNYeCcKue M XUMHUYECKUE SBJICHUS. XUMHUUYECKas peakuuss u e
NpU3HAKU. 3aKOH COXPAHEHUS MACChl BEIIECTB. XHUMHUYECKHUE YpaBHEHMUSI.
Knaccuduxaiys XuMrUIecKux peakiuil (CoeIMHEHNs, Pa3JIOKEHUs, 3aMEIICHHUS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO ¢ XHUMHYECKOHW TMOCYI0MU, MpaBWIaMu paboThl B 1abopaTopuu
U npuéMmamu oOpalleHus ¢ J1abopaTOPHBIM OOOpYAOBaHHEM, H3yUYE€HUE U
onucanue (HU3NYECKUX CBOMCTB 0Opa3lloB HEOPraHMYECKUX  BEIIECTB,
HabOmonenne ¢pu3nueckux (IMIaBieHue BOCKa, TassHUE JIb/Ia, pAaCTUpaHUE caxapa
B CTYIIKE, KAIIEHHUE W KOHJEHCAIUS BOJbI) U XHUMHUYECKUX (FOPEHHUE CBEYH,
IPOKAJIMBAaHHE MEIHOM MPOBOJOKH, B3aMMOJEHCTBUE MeEJNa C KHUCJIOTOM)
ABJICHUN, HAONIOJEHWEe M OINHCAHUE TNPHU3HAKOB MPOTEKAHUS XUMUYECKHUX
peakiuil (pa3noxkeHue caxapa, B3auMOAEHCTBUE CEPHON KHUCIOTHI C XJIOPHUIOM
Oapus, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJICUCTBUE
xene3a ¢ pactBopoM cosr meau (1), m3yueHue cnoco0oB pa3iesieHust CMECei: ¢
NOMOIIBI0O  MarHuTa,  (QWIBTPOBAHWE,  BBIMAPUBAHHME,  JUCTHILUISALIUA,
xpomaTtorpadus, MPOBEICHUE OYHCTKHA IOBAPEHHOW COJIM, HAOJIOJEHUE U
ONMCAaHUE PE3YJIbTATOB MPOBEJICHHS OIbITA, WLUIIOCTPUPYIOLIETO 3aKOH
COXpaHEHHMs MacChl, CO3[JaHUE MOJIETIEH MOJIEKYJI (IIAPOCTEPIKHEBBIX ).

Ba:xHeiilue npeacTaBuTe 1M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bozayxa. Kucimopoa — 351eMEHT U IIPOCTOE
BemecTBO. HaxoxxmeHnue kucimopoga B Mpupoje, Ppu3ndeckue M XUMUYECKUE
cBoiicTBa (peakiuu ropenus). Okcunabl. [Ipumenenue kucinopoga. CrocoObl
MOJIYYCHHSI KHUCJIOpOoJa B Ja0OpaTOpMd W TPOMBINUIEHHOCTH. KpyroBopor
Kuciopozaa B mpupoje. O30H — antoTponHas MoAUGUKAIIHS KACIOPOIa.

TemmoBoit AhPexT XUMUIECKON peakIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- U SHJAOTEPMHUYECKHE peakluu. TOIIMBO: yrojib M METaH. 3arpsi3HEHUue
BO3/lyXa, YCUJICHHUE MapHUKOBOTO (D dekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — snmemeHT m mpoctoe BemecTBO. HaxoxaeHwe Bogopona B
npupojie, (GU3MYECKHME W XHUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorel u conu.

MornsapHblii 00bEM Ta30B. PacuéThl 110 XUMHYECKUM YPaBHEHUSM.

@dusnyeckue CcBOMCTBa BOAbl. Boma kak pactBoputens. PacTBopsl.
HacellieHHble 1 HEHACBIIEHHBIE PACTBOPBI. PAaCTBOPMMOCTH BELIECTB B BOJIE.



MaccoBasg [nonsd Bewectsa B pacTBope. XUMHUYECKHE CBOMCTBA BOJBL.
OcHoBaHus. Ponb pacTBOpOB B MpUpOAE M B KU3HU 4enoBeka. Kpyrosopor
BOJIBI B PUPO/JIE. 3arpa3HEHUE NPUPOIHBIX BOJI. OXpaHa U OYMCTKA MPUPOIHBIX
BOJI.

Knaccuduxanus sHeoprannueckux coenueHuit. Oxcuanl. Knaccudukamms
OKCUJIOB: cojieoOpa3ytoniue (OCHOBHBIE, KHUCJIOTHbIC, aM{(pOTepHbIC) U
HecosneoOpaszyronue. Homenknatypa okcuaoB. Pu3nyeckrue W XUMHYECKUE
CBOMCTBa OKCUJIOB. [TosrydueHue oKCuaoB.

OcHoBanus. Knaccudukanuss OCHOBaHMN: HIENOYM M HEPACTBOPUMBbIE
ocHOoBaHMA. HomeHknaTtypa ocHOBaHUM. DU3NUYECKHE U XUMUYECKUE CBOKCTBA
ocHoBaHui. [losryueHrne OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. Gusnyeckue
U XUMHUYECKHE CBOMCTBA KUCIOT. Pan aktuBHocTH MetamnoB H. H. bekerosa.
ITony4yenue Kucior.

Comu. Homenknatypa coneil. @U3MYECKME M XHWMHYECKHUE CBOWCTBA
coneu. [Tonyduenue conen.

I'enetnueckas cBsI3b MEXKY KJIaCCAMHU HEOPTaHUYECKUX COCMHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE ONpPEJCICHUE COACPKAHUS KHUCIOpOAa B  BO3IYXE,
MoJIydeHue, coOupaHue, paclo3HaBaHWE M H3YYCHHE CBOWCTB KHCIIOPOJA,
HAOIOJIEHUE  B3aMMOJICUCTBUSL  BEIIECTB C  KHUCJIOPOJOM H  YCJIOBUS
BO3HUKHOBEHUS U MPEKpalllCHUs] TOpeHHUs (MOoKapa), O3HAKOMIICHHE C
oOpa3liaMd OKCHUJIOB M OIMCAaHME UWX CBOWCTB, TOJIydeHUE, coOupaHue,
pacno3HaBaHWE M HM3YYEHHE CBOMCTB BOJOpoAa (TOpEeHHE), B3aUMOJEUCTBHUE
Bogopoaa ¢ okcuaom meau (II) (Bo3M0KHO MCIIONB30BAHUE BUAEOMATEPUAIIOB),
HaO/toleHne  00paslloB  BEHIECTB KOJIMYECTBOM | MOJIb, UCCIEIOBaHUE
OCOOEHHOCTEW PpPACTBOPEHUS BEIIECTB C Pa3jIM4YHONM  PacTBOPUMOCTHIO,
IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHON MacCOBOM J0JE PacTBOPEHHOTO
BEILECTBA, B3aMMOJICHCTBUE BOJAbI C METAJUIAaMH (HATPUEM U KaJIbIIUEM)
(BO3MOXHO HCIIOJIb30BaHUE BHUJACOMATEpPHUAJIOB), HCCIEIOBaHUE 00pa3IoB
HEOpPraHMYECKUX BEIIECTB pPa3IWYHBIX KJIACCOB, HAOIIO/IEHNEe W3MEHEHUs
OKpacKH MHIUKATOPOB B pacTBOpax KHCIOT U IIEJIOYeil, U3y4yeHue
B3aumMojieicTBusi okcuna Meau (II) ¢ pacTBOpoM CepHOM KHCIOTHI, KHUCIOT C
METaJUlaMH, peaKkIMid HEUTpalu3aluu, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHH,
BBITECHEHHE OJIHOTO MeTajla JpPyrMM U3 pacTBopa COJIM, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a7a4 M0 TeMe «BaxHellne KiIacchl HEOPraHUYECKHX
COCMHECHUI.

IHepuoanueckuit 3akoH u Ilepuognueckasi cucremMa XHUMHYECKHX
sjemenToB JI. . MenneneeBa. CtpoeHne atoMmoB. XHMHYECKAsl CBA3b.
OKHCIHUTENBHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie MOMBITKH KIACCH(PUKAMA XUMUUYECKHX dIeMeHTOB. [loHaTHe O
IPYIIax CXOJHBIX AJEMEHTOB (ILIEIIOYHbIE U MIEJIOYHO3EMENbHBIE METAJUIbI,
rajioreHbl, MHEPTHBIC Ta3bl). DJEMEHTHI, KOTOpPBIC 00pa3yroT aMQOTepHBIC
OKCHJIbI U THIPOKCHUIBI.

[Tepuonnuecknii 3akoH. [leproanueckast cuCTeMa XUMAYECKHAX 3JIEMEHTOB
J. WN. MenneneeBa. KopoTkonepuoaHas ¢ JIMHHONEpHUOAHAS (OPMBI
[Tepuonuueckoit cuctembl xumuueckux odiemeHToB J[. WM. Mennaeneena.
Ilepuonsr u rpymmbl. OU3NUECKUN CMBICT NOPSAKOBOTO HOMEpPA, HOMEPOB
MEPUOJIa U TPYIIIBI AJIEMEHTA.

Ctpoenne atomoB. CocTaB aToMHBIX saep. HM30Tombl. DIEKTPOHBI.
CtpoeHue 2JIEeKTPOHHBIX 000J09Y€K aTOMOB MEPBbIX 20 XUMHUYECKUX JIEMEHTOB



ITepuonnueckon cuctemsl JI. M. Menaeneesa. XapakTepucTuka XUMUYECKOTO
3JIEMEHTA 10 €ro MOoJIoKEeHUIO B [lepuoanueckoii cucreme 1. 1. Menneneena.
3aKOHOMEPHOCTH W3MEHEHHUs paJnyca aTOMOB XMMHYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAUIMYECKUX CBOMCTB IO TPYINaM U NEPUOIaM.
3nauenue llepuonmueckoro 3axkoHa u llepuonnueckoll  CUCTEMBI
XUMHUYECKHUX DJIEMEHTOB Ul pa3BUTHUS HAayku U npaktuku. . 1. Mennenees —
Y4E€HBIN U IPaKJaHWH.

Xumuueckass cBsi3b. KoBaneHTHas (ToJisipHass W HEMOJSpPHAas) CBSI3b.
DIIEKTPOOTPUIATEIBHOCTh XUMUYECKUX JIEMEHTOB. IOHHAS CBS3b.

Crenenb okucieHus. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIMU.
[Tponieccrl OKUCIEHUSI U BOCCTAHOBIICHUSA. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKCnepumenm:

u3y4yeHrne 0oOpas3IoB BEIIECTB META/IOB U HEMETAJUIOB, B3aUMOJCHCTBHE
TUJAPOKCHIA IIMHKA C PAaCTBOpAMHU KHCJIOT U IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIILHBIX PEaKIUN
(ropeHue, peakiyu pa3ioKeHHs, COSTUHEHUS ).

Mescnpeomemmuoie ceasu

Peanuzaius MeXNpeIMETHBIX CBSI3€M MPU U3YYEHUM XUMHUM B 8 Kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATHM, TaK W TIOHSATUM, SBISIOIIUXCS CUCTEMHBIMU [ OTIEJIbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC TIOHATHS: Hay4dHbIM (akT, THUIOTE3a,
TEOpHs, 3aKOH, aHalIW3, CHHTE3, Kilaccupukamusi, TEPUOJUYHOCTD,
Ha0JII0/IeHNE, SKCTIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MO/JIENb, SIBJICHHE.

@dusuka: marepusi, aroM, D3JEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIH],
U30TOIBI, PAJAUOAKTUBHOCTb, MOJIEKYJA, JJIEKTPUUECKUM 3apsil, BELIECTBO,
TENO, 00BbEM, arperaTHOe COCTOSHUE BEIIeCTBa, ra3, (pU3MYecKue BEIUYUHBI,
€IUHULBI U3BMEPEHUS, KOCMOC, IUTaHETHI, 3BE31bI, COHIIE.

buonorus: doTocunTes, npixanue, ouocdepa.

I'eorpadmsa: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE TOPOMIBI,
IIOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo 1 XMMHUYECKasl peaKU s

[Tepunonnueckuit 3axoH. [leppoanueckas cucreMa XUMHYECKUX 3JIEMEHTOB
. 1. MengeneeBa. CTpoeHUE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB
XUMHUYECKUX OJJIEMEHTOB NEPBBIX TPEX IEPUONOB, Kajus, KalablUsg U UX
COCMHEHUN B COOTBETCTBUHU C IIOJIOKEHHEM 3JIEMEHTOB B llepuomnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BUAbI XUMMUYECKOW CBSI3U. THUIBI KPUCTAILNTMYECKUX
PELIETOK, 3aBUCMMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAJIMYECKOW PEIIETKU
U BUJa XUMHYECKOU CBS3H.

Knaccudukamms ©u  HOMEHKIATypa  HEOPTaHMYECKHX  BEIECTB.
XHUMUYECKME CBOWCTBA BEIIECTB, OTHOCAIIMUXCA K Pa3JIMYHBIM KJIACCaM
HEOPraHUYECKUX COCTMHEHUM, TEHETUYECKAs! CBSI3b HEOPTAHUYECKUX BEILIECTB.

Knaccudpukanusa XuUMUYECKUX pEaKIUi IO pa3IUYHbIM IpHU3HaKaM (110
YHCIIy ¥ COCTAaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIIIOBOMY 3 (DEKTy,
[0 W3MEHEHHID CTEIEHEHM OKHUCJIEHHS XHMHUYECKUX JJIEMEHTOB, IO
o0paTUMOCTH, 1O YYAacCTHIO KaTaiu3aTopa). ODK30- H DHIOTCPMHUYECKHE
pEaKUnH, TEPMOXUMUYECKUE YPABHEHMUS.

[lonsitue o ckopoctu xumuueckou peaknuu. [lonsTre 00 0O0paTUMBIX U
HEOOpaTUMBIX XUMHYECKMX peakuusax. [loHATHE O TOMOTE€HHBIX U



reTeporeHHbIx peakuuax. llonstue o karanuze. [loHATHE O XUMHYECKOM
paBHOBecuU. DAKTOpBI, BIHSIONIME HA CKOPOCTh XUMHUYECKOW PEAKLIUH H
MOJI0)KEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHUCIUTENHHO-BOCCTAHOBUTENIBHBIE  PEAKIIMM, AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOW  peakuuu. CocTaBIe€HHE  ypaBHEHUU
OKHUCJIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMIA C UCIOJb30BAHUEM METOJa
AJIEKTPOHHOTO OajaHca.

Teopus BJIEKTPOJIUTUYECKON  JTUCCOLIMAIMU. DIIEKTPOITUTHI 151
HE3JICKTPOJIUThl. KaTuoHbI, aHMOHBL. MeEXaHW3M AUCCOLUMAIMUA BEUIECTB C
pPa3IMYHBIMU BUJAMHU XMMHYECKOU CBs3U. Ctenens auccouranuu. CUIbHBIE U
cia0ble 3JIEKTPOJIUTHI.

Peakiiuu wonHOro oOMmeHa. YCIOBUS TPOTEKAHUS PEAKIUA HOHHOTO
oOMeHa, TOJIHBIE M COKpalléHHbIE HOHHBIC ypaBHEHMs peakiuil. CBoOICTBa
KHUCJIOT, OCHOBaHUW U COJIEH B CBETE MPEJCTABICHUIN 00 AJIEKTPOIMTHYCCKON
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJICHHE C MOJAEISIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTraHUYECKUX
BEIIIECTB — METAJJIOB U HEeMeTaUioB (rpadura U aimMasa), CIOXKHBIX BEIICCTB
(xmopunma HaTpHs), HCCICAOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMHYECKOU
peakiuu  OT  BO3JEHCTBUS  Pa3IMYHBIX  (PAKTOPOB,  HCCIICIOBAHHE
3JIEKTPOINPOBOITHOCTH PACTBOPOB BEUIECTB, MpoIEcca AUCCOLHUAIIMU KHUCJIOT,
miesioue u cojiel (BO3MOXKHO MCTIONIb30BAHKE BUIEO MAaTEPUAIIOB), IPOBEICHUE
OTIBITOB, WIUTIOCTPUPYIOMINX MPU3HAKK MPOTEKaHUSI PEAKIMi MOHHOTO OOMEHa
(oO6pa3oBanue ocajka, BbIJEIEHHE Tra3a, oOpa3oBaHHWE BOJbBI), OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIBbHO-BOCCTAHOBUTENBHBIX —PEAKIIHIA
(ropenue, peakiuu pa3IokKEHUs, COEAUHEHNA ), pacrio3HaBaHueE
HEOPraHUYECKUX BEIIECTB C ITOMOINIbIO KAUYECTBEHHBIX pPEAKLHMl Ha HWOHBI,
pelIeHne SKCIEPUMEHTAIBHBIX 3a1a4.

HemeTaJibl 4 MX COeIMHEHUS

OO6mrast xapakTepucThkKa TamoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe cTeneHu okuciaeHusi. CtpoeHue u GU3NIEeCKue CBONCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XHWMHUYECKHE CBOMCTBA Ha MNpPUMEpPE XJjopa
(B3auMozeiicTBUE C METaUIlaMU, HEMETa/IaMH, HIeJIo4YaMH). XJIOPOBOAOPOI.
ConsHast KUCI0Ta, XMMUYECKUE CBOMCTBA, MOJydyeHue, npumMeHenue. Jlelcreue
XJIOpa W XJIOPOBOAOPOJA HAa OpraHu3M 4ejioBeKa. BaxkHelinne XJIOpUAbl U UX
HAXOXKJICHHE B IPUPO/IE.

O6mast  xapaktepuctuka d1eMeHTOB  VIA-rpymmbel.  OcobGeHHOCTH
CTpOEHUSI aTOMOB, XapaKTepHbIe CTeneHn okucieHus. CTpoeHue u pundeckue
CBOMCTBa MPOCTBIX BEHIECTB — KHUCJIOPOJAa M Cepbl. AJUIOTPOMHbBIC
MOAU(PUKAIIMKA KUCIOPOIa U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOI0pO,
cTpoeHue, ¢GU3MYECKHe MW XUMHUYecKHe cBoicTBa. OKCHUIBI CEephl  Kak
MPEICTaBUTEN KHUCIOTHBIX OKCUJoB. CepHas KHCIOTa, (U3MYECKUE U
XUMUYECKHE CBOMCTBAa (0OIIME KakK MPEICTaBUTENsl KJlacca KHUCIOT H
cneruuyeckne). XUMUIECKUE PEaKIINH, JeKallie B OCHOBE MPOMBITINICHHOTO
crioco0a mosy4yeHus: cepHoil Kucinothbl. [IpumeHenue cepHoil kuciotel. Conu
CePHOM KHCIOTHI, Ka4eCTBCHHAs peakuus Ha CynbhaT-uoH. Haxoxaenue cepsl
1 €€ COeNMHEHHUI B NpupoAe. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEHW CPEIbI
COEIMHEHUAMU Cepbl (KUCIOTHBIE OXKAM, 3arps3HEHUE BO3/yXa U BOJIOEMOB),
crocoObl €ro NpeI0TBPAICHHUS.

OO6uias xapakTepucTHKa 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpPHbIE CTEIEHU OKUCIEHUA. A30T, pacrnpoCTpaHECHUE B



npupojie, GU3NYeCKre U XUMUYECKHe CBoMCTBa. KpyroBopoT a3ota B mpupoe.
AMMHak, ero Gpunueckue U XMMUYECKUE CBONCTBA, MOJyYeHUE U MPUMEHEHHUE.
Conu amMmoHUs, MX (PU3MYECKHE U XUMHUYECKHUE CBOICTBA, NPUMEHEHHUE.
KauecTBeHHas peakius Ha MOHBI aMMOHHSA. A30THas KHCIJIOTa, €€ MOJIydYCHHUE,
¢usznueckre U XUMHUYECKHME CBOWCTBAa (OOUIME KakK MpeACcCTaBUTENs Kiacca
KUCIOT U crneuuduueckue). VMcnonb3oBaHue HUTPATOB M COJIeH aMMOHHUS B
KaueCTBE MUHEPAIbHBIX YAOOpeHHH. XUMHUECKOE 3arpsi3HEHHE OKpY Karolen
Cpeabl COEAMHEHUAMU a30Ta (KUCJIOTHBIE JTOXKIH, 3arpsi3HEHUE BO3/yXa, TOYBBI
u BosoémMoB). docdop, amnorponueie Mogudukanuu docdopa, uznueckue u
xumuyeckue cBouctBa. Oxcun  dochopa (V) u  docdhopHas Kuciora,
¢usznueckre 1 XUMHYECKHE CBOICTBA, noydyeHue. McnonbzoBanue GocdaTtoB B
KaueCTBe MUHEPAJIbHBIX YI0OpECHUI.

O6mast  xapakrepuctuka d3neMeHToB [VA-rpynmbl.  OcobGeHHOCTH
CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHH OKUCICHUS. YTJIEepOJ, ajIOTPOIHbIE
MoauUKaIMK, PacpOCTpaHEHHE B TpUpPOJe, (DHU3WUYECKHEe U XUMHUYECKHUE
cBoiicTBa. AncopOuus. Kpyrosopor yriepoaa B npupoae. OKCuabl yriiepoaa,
uX (U3MYECKHEe M XUMHUYECKHUE CBOMCTBA, JICMCTBHE HA >KHUBBIC OPraHU3MBI,
NOJIyYeHHUE U MPUMEHEHHE. DKOJOTUYECKHUEe MPOOIEeMbl, CBI3aHHBIE C OKCUAOM
yraepona (IV), rumoreza riaoOaJibHOrO TOTEIUICHHS KIUMaTa, MapHUKOBBIN
abdext. YrompHas kuciaora U e€ conM, UX (PU3MUECKHME M XUMHUYECKHUE
CBOMCTBa, IMOJy4YeHHEe U NpuMeHeHue. KauecTBeHHass peakuus Ha KapOoOHart-
noHbl. Mcrnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U
CEJIbCKOM XO3SIMCTBE.

[lepBoHauanbHble TMOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O
COEIMHEHUAX yriiepoga (METaH, 3TaH, ATWUJIEH, alETUJIEH, 3TAaHOJ, TJIULEPUH,
yKCycHasi KuclioTa). [IpupoiHble HWCTOYHUKH  YIIEBOAOPOJOB  (Yroib,
IPUPOJIHBIN ra3, HeTh), MPOIYKTH UX MepepaboTku (OCH3UH), UX POJIb B OBITY
U npombinieHHOCTH. [ToHsITHE 0 OMOJIOrMYecKH Ba)KHBIX BEIIECTBAX: KUpaX,
Oenikax, yrieBoJax — M UX POJIM B KU3HU 4esoBeka. MaTepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTraHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢wusnueckue M XHUMHUYCCKHE CBOWCTBA, IOJYyYCHHE U
npumeHenne. CoenuHeHuss kpemHus B mpupoxae. OOmue mpencraBieHusi o0
okcuae kpemHus (IV) u kxpemHueBoit kucnore. CUIUKAThI, UX UCIIOJIb30BAHUE B
OBITY, B MPOMBINIJICHHOCTH. BaXkHei1ine cTpouTenbHbIE MaTEpUAIIbl: KEpaAaMUKa,
CTEKJIO, IIEMEHT, O€TOH, kKee300eToH. [Ipobdiembl 6€30macHOTO UCTIOIB30BaAHUS
CTPOUTEIIbHBIX MAaTEPUAJIOB B IOBCEHEBHOMN KU3HMU.

Xumuueckuit IKcnepumenm:

u3ydeHrne oOpa3I0oB HEOPTraHWYECKHUX BEIIECTB, CBOHCTB COJISHOMN
KHUCIIOTBHI, TPOBEICHNE KAaY€CTBEHHBIX PEAKIIUi Ha XJIOPU/-HOHBI U HAOIIOACHHUE
MPU3HAKOB MX MPOTEKAHUS, OMBITHI, OTpaXkaromue (pu3ndeckne U XMMHUYECKUe
CBOMCTBAa TaJOT€HOB W HX COEJUHEHHH (BO3MOXKHO HCIIOJIb30BaHUE
BUJIEOMATEPUATIOB), O3HAKOMJICHHE C oOOpas3laMu XJIOPUIOB (TaJOTEHUIOB),
O3HAKOMJICHME C o0pa3mamMu cepbl U €€ COEQUHEHHUSIMU (BO3MOKHO
WCIIOJIb30BAaHUE BUJEOMATEpUaioB), HAOIIOEHNE Tpolecca OOyTIMBaHUS
caxapa MOJ JACHUCTBUEM KOHIIEHTPUPOBAHHOW CEPHOM KHCIIOTHI, H3Y4YEHUE
XAMHYECKUX  CBOWCTB  pa30aBIEHHOW CEpHOM  KHCIOTHI, MPOBEACHUE
KaueCTBEHHOW peakiud Ha CcyabpaT-uoH W HaOMOIeHWe TMpu3HaKa e€
MPOTEKaHMs, 03HAKOMIJICHHE C (PU3NYECKUMHU CBOMCTBaMU a30Ta, ¢ocdopa u ux
COeIMHEHUN (BO3MOXKHO HCIIOJIB30BaHUE BHUJEOMATEpHAIOB), oOpa3laMu
a30THBIX U (POCHOPHBIX YIOOPEHUM, MOJIyUYeHHE, COOMpaHue, pacmo3HaBaHUE U
M3YyYEHUE CBOMCTB aMMHaKa, MPOBEIACHUE KAYECTBEHHBIX pPEAKIMi Ha HOH



ammoHust u  (QocdaT-uOH W  U3yYEHHUE TNPU3ZHAKOB UX TMPOTEKAHUS,
B3aMMOJIECTBHE KOHUEHTPUPOBAHHOM a30THOM KHUCIOTHI C MEABIO (BO3MOXKHO
WCIOJb30BaHUE BHUACOMATEPHUAIOB), H3YyUYCHHE MOJEIEH KPUCTANIMUYECKUX
peméTok anMmaza, rpaduta, QyIepeHa, O3HAKOMJIEHHE C MPOIECCOM
a7copOIMM pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOWCTBOM
MPOTHBOTA3a, MOJIydeHUe, coOMpaHHe, paclio3HaBaHWE W M3YYCHUE CBOMCTB
YIJIEKUCIOr0 Ta3a, MPOBEJACHUE KA4YeCTBEHHBIX pEAKIMM Ha KapOOHAT W
CUJIMKAT-UOHBl W M3YYCHHUE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHUE C
NPOAYKIMEN CUIMKATHOM HPOMBIIUIEHHOCTH, PEIICHUE 3KCIEPUMEHTAIBHBIX
3a7a4 110 TeMe «BakHelre HeEMeTaUIbl U UX COETUHEHHUSY .

MeTajIbl M X COeINHEHHS

OO6miass xapakTEepUCTUKA XUMHUYECKHX DOJEMEHTOB — METaIOB Ha
OCHOBAaHMU MX MOJIOKEHUA B [leproanueckoi cucreMe XMMUYECKUX 3JIEMEHTOB
1. . MenneneeBa u ctpoeHus atromoB. CTpoeHHe MeTaJIoB. MeTtamnueckas
CBSI3b U METAJUIMYECKAsl KPUCTALIMYECKAS PEIIETKA. DINEKTPOXUMHUUYECKUN PsJl
HanpspKEHU MeTaioB. DuU3MYeCcKue M XUMHUUYECKHE CBOWMCTBA METAILIOB.
OO6mue crocoObl TONy4eHUsT MeTauioB. [loHSATHE O KOPpPO3WH METAJIOB,
OCHOBHBIE CIOCOOBI 3alUTBl HUX OT Koppo3uu. CrutaBel (CTajib, YYTYH,
JIOpATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY ¥ IPOMBIIIIIICHHOCTH.

[[lenounble  MeTaiuipl: monoxkeHue B Ilepuoguueckoid  cucteme
xuMHuueckux 3neMeHToB . 1. MeHneneeBa, CTpOEHHUE UX aTOMOB, HAXO0XKJICHUE
B npupojse. Pusznueckne M XUMHUYECKHE CBOMCTBA (HA MpPUMEpPE HATPUA U
kanus). Okcuabpl U THAPOKCHIBI HAaTpus W Kanus. [IpuMeHeHue IenoYHbIX
METaIJIOB U UX COCIMHEHUM.

[[lemouyHO3eMENBHBIE METadbl MarHud H KaJIbLMKA: TIOJO0XXEHHE B
[lepuonuueckoinr cucreme xumuueckux osnemeHToB J[. M. Mennaeneesa,
CTPOCHHE HX aTOMOB, HaxoXJeHue B mnpupoae. Ouznyeckne U XUMHYECKHUE
CBOWMCTBA MarHusg W Kalbliud. BakHeiiine coeguHEeHUs Kaiablus (OKCHI,
TUAPOKCHU, coin). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHUS.

AnoMuHuA: TojiokeHue B Ileproanyeckol CcUCTEeME XUMHYECKHX
sanementoB JI. M. MeHneneeBa, CTpOCHHE aroma, HAXOXKJICHUE B MPHUPOJE.
dusnyeckne M XUMHUYECKHE CBOMCTBAa amtoMHHHSA. AMQOTEpHBIE CBOMCTBA
OKCHUJIa U TUAPOKCHU]IA aTFOMUHUA.

Keneso: monoxenue B [leppoanyeckor CUCTEME XUMUUYECKUX 3JIEMEHTOB
. 1. MenpaeneeBa, CTpOEHHE aTOMA, HaXOXKJAECHUE B npupoae. Ousnyueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUAPOKCUIBI M conu xeneza (II) u
xenesa (III), ux coctas, cBOKCTBA U MOJIyYEHHE.

Xumuueckuii IKcnepumenm:

O03HAKOMJICHHE ¢ oO0paslaMd METAIOB M CIUIaBOB, MX (PU3UYCCKUMH
CBOWMCTBaMH, HW3y4YCHHE pE3yJIbTaTOB KOPPO3UU METAIOB  (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHJIA
KaJblls M HaTpUs C BOJIOM (BO3MOKHO MCIIOJIb30BAaHUE BHIEOMATEPUAIIOB),
HCCJIEIOBAaHUE CBOMCTB KECTKOM BOJBI, MPOIIECCA TOPEHHUS JKEJIE3a B KUCIOPOAE
(BO3MOHO HCIOJIb30BaHWE BHUJEOMATEPHANIOB), MPU3HAKOB IPOTEKAHUS
Ka4ECTBCHHBIX PEAKIIMN HA MOHBI: MarHusl, KaJablHs, ATIOMUHMS, [IMHKA, KEe3a
(I1) u xeneza (III), memm (II), HaOmiomeHWe W OMHCAHWE MPOIECCOB
OKpalllUBaHMUS TUIAMEHM WOHAMU HaTpus, Kaausg U Kajablusd (BO3MOXKHO
HCTOJIb30BaHUE BUJICOMATEPUANIOB), HCCIIeIOBaHUEe aM(pOTEPHBIX CBOMCTB
TUJIPOKCHIA AIIOMUHUS U TUAPOKCHUIA IIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX
3a1a4 1o TeMe «BakHenmme MeTaIbl U UX COEIUHECHUS.

XUMHA U OKPYXKAKIIAA Cpeaa



BemecrBa u Marepuassl B OBCEIHEBHOW JKU3HM 4ellOBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMUYECKUX peakiuil B ObITy. [lepBas moMouis npu
XUMHUYECKHX OKOTax U OTPABICHUSX.

XUMHYECKOE 3arps3HEHNE OKpYXKarollel cpeibl (peaeabHas JomycTuMas
KoHIIeHTpamusi  BemlecTB, pgainee — I[IJIK). Ponp xumum B pemieHun
AKOJIOTUYECKUX TTPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHHe 00pa3oB MaTEPHUATIOB (CTEKIO, CIIJIaBbl METAJJIOB, MOJIUMEPHbBIE
MaTepHuabl).

Meosicnpeomemmnuie ceasu

Peanuzaius mMexXnpeIMEeTHBIX CBSI3€H NMPHU U3YYEHUU XMMHUU B 9 Kiacce
OCYIIECTBIISIETCSI 4Yepe3 HCMOJIb30BaHHE KaK OOIIMX ECTECTBEHHO-HAYUYHbBIX
NOHATHI, TaK W TOHSATUM, SBISIOIIUXCA CUCTEMHBIMU i1 OTHACJIBHBIX
IPEAMETOB ECTECTBEHHO-HAYYHOI'O ITUKJIA.

OO61ue ecTeCTBEHHO-HAYYHBIC MTOHSATUS: HAYYHBIN (DakT, rumnoresa, 3aKoH,
TEOpHUs, aHallu3, CHUHTE3, KiIaccuPuKauus, NEePUOAUYHOCTh, HAOIIOACHHE,
AKCHEPUMEHT, MOJEIUPOBAHHUE, HU3MEPEHUE, MOJENb, SBJICHUE, MapHUKOBBIN
3¢ eKT, TeXHOIOTHSI, MaTEPUAIIbI.

®dusuKa: marepusi, aToMm, BJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH],
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJA, DJIEKTPUUYECKUW 3apsij, MPOBOJHUKH,
NOJYIPOBOAHUKH, AUDIEKTPUKHU, (OTODIEMEHT, BEIIECTBO, TeEN0, OO0BEM,
arperaTHo€  COCTOSIHME  BEIllecTBa, a3,  pacTBOp,  pPacTBOPUMOCTb,
KpUCTAJUTMYECKasl PEmIETKa, CIUIaBbl, (QU3MUECKUe BEJIWYUHBI, CIUHUIIBI
U3MEPEHUS, KOCMUYECKOE MTPOCTPAHCTBO, MIIAHETHI, 3BE3/1b1, COJIHIIE.

buonorus: dorocunres, apixanue, 6nocdepa, sKocucTeMa, MUHEPATbHbBIE
yI0OpeHUsI, MUKPOAJIEMEHThI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTRA.

l'eorpadusi: armocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE MOPOIBI,
MIOJIE3HBIE UCKOIIaeMBIE, TOIUIUBO, BOJHBIC peCypCHhl.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MPOTPaMMbl OCHOBHOI'O OOIIEro
o0pa3oBaHus JIOCTUTAIOTCS B XOJA€ OOYyYEeHMsS] XUMHHM B €JUHCTBE Y4eOHOH U
BOCIIUTATEIIbHOM  JIEATEIbHOCTU B  COOTBETCTBUU C  TPATULIMOHHBIMU
POCCUHUCKUMU COIMOKYJIBTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSMH,
MPUHATHIMUA B OOIIECTBE MpaBWJIaMH U HOpPMaMU MOBEJACHUS U CIIOCOOCTBYIOT
MpoIieccaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLIMAIM3ALIUNA 00 yJarOIIUXCSl.

JIN4HOCTHBIE  pe3yJIbTaThl  OTPaKalOT TOTOBHOCTh  OOyYaroNIUXCS
PYKOBOJICTBOBAThCSL CHCTEMOM TMMO3UTHUBHBIX IIEHHOCTHBIX OpPHEHTAIUA W
pacuIMpeHue OnbITa ICSITEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpuMOTHYECKOr0 BOCIMTAHUS

IIEHHOCTHOTO  OTHOIIEHUSI K  OTEUYECTBEHHOMY  KYJIbTYpPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEIAUI0, MOHUMAaHUs 3HAYCHUS XUMHUYECKOU
HAyK{d B )KM3HU COBPEMEHHOTO OOIIECTBa, CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOMU
uHpopMalMer O TEPEeaOBBIX JOCTIKCHUSX U OTKPBITHUSX MHPOBOM U
OTCUECTBEHHON XWMHH, 3aWHTEPECOBAHHOCTH B HAy4YHBIX 3HAHHUSAX 00
YCTPOWCTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOT0 BOCTIMTAHUS:

NPEACTaBICHUS O COLMAIBHBIX HOpPMax W MpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHWH B  KOJJIEKTMBE, KOMMYHHMKAaTHUBHOM  KOMIIETEHTHOCTH B
OOIIECTBEHHO TOJIE3HOM, yuyeOHOMCCIE0BATeIbCKOM, TBOPYECKOW M APYTHX
BUJIAX JIEATENbHOCTH, TOTOBHOCTH K Pa3HOOOpA3HOW COBMECTHOM JESATEIHHOCTU
IIPU BBIMOJIHEHUU YU€OHBIX, MTO3HABATEIbHBIX 3a/1a4, BHITOJIHEHUH XUMHYECKUX
HKCIIEPUMEHTOB,  CO3JJaHUM  YYE€OHBIX  TPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO W  B3aUMOIIOMOIIM B  Tpolecce dAToM  yueOHOM
NEATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE NOBEIAEHUE M IOCTYIIKHM CBOMX
TOBapHUIIEH C MO3ULIMH HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
ITOCJIEICTBUH MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSI

MHUPOBO33PEHUYECKUE MPEACTABICHUS O BEIIECTBE U XUMUUYECKOW PEAKIIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBIISIIOLINE
OCHOBY JIJIsl TOHUMAaHHMsI CYIIIHOCTH HAYYHOW KapTUHBI MUPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSl MPHUPOJIbI, B3aUMOCBSA3IX YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

N03HABAaTEIbHbIE MOTHUBBI, HAllPABJICHHbIE HAa MOJIyY€HUE HOBBIX 3HAHUI
M0 XWMHH, HEOOXOIWMbIe HJisi OOBSCHEHUS HaOII0IaeMbIX MPOILECCOB H
SBJICHUI, TO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIICKOW KYIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOSATEIBHON padoThl € Yy4EeOHBIMH TEKCTaMH,
CIIPaBOYHOM  JIUTEpAaTypoM, JIOCTyHNHBIMHM  TEXHHUYECKUMH  CpPEICTBaAMU
WH(OPMAITMOHHBIX TEXHOJIOTH;

UHTEpeC K OOYyYEeHHMIO M TIO3HAHWIO, JTIO003HATEIHHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K €camM000Opa3OBaHUIO, IMPOEKTHOW U  HUCCIEA0BATEIbCKON
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HANpaBIEHHOCTH U YPOBHSI 00y4YeHUS B
JIaJIbHEUIIIEM

4) popmMupoBaHUsI KYJbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH 3>KW3HU, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO0, YCTAHOBKH Ha 370pOBbIA 00pa3 KM3HHU, OCO3HAHUE MOCIEICTBUN U
HEMPUATHE BPEIHBIX TMPUBBIUEK (YMOTPEOJICHUS AQJIKOTOMsl, HApPKOTHKOB,



KypeHHUsi), HEOOXOJAMMOCTH COOJIIOACHUS MpaBwil  OE30MaCHOCTH  MpHU
oOpaIieHny ¢ XAMUYSCKUMH BEIIECTBAMH B OBITY M pEaTbHOU KU3HH,

5) Tpy/10BOT0 BOCIIUTAHUSI:

HWHTEpEC K MPaKTUUECKOMY H3Yy4deHHIO mpodeccuil u Tpyna pazaudyHOro
poja, yBaXeHUE K TPYAY U pe3ysibTaTaM TPYAOBOU JEATEIILHOCTH, B TOM YHCIIC
Ha OCHOBE NMPHUMCHCHHS MPEAMETHBIX 3HAHWW MO XUMHUHU, OCO3HAHHBIH BBIOOD
WHJMBUAYabHOW  TPACKTOPUM TMPOAOJDKEHHMS 00pa3oBaHHs C  y4E€TOM
JUYHOCTHBIX HHTEPECOB U CTIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB H
noTpeOHOCTEH, yCremHon npoPecCUOHATBHON IeATebHOCTH U Pa3BUTHS
HEOOXOIMMBIX YMEHHH, TOTOBHOCTH aJalTHPOBAThCS B TMPOdeCCHOHATBHOU
cpene;

6) IK0JI0rH4eCKOro BOCIIUTAHUS:

AKOJIOTUYECKHU 11e7IecCO00pa3HOe OTHOIIEHUE K TPHUPOJE KaK HUCTOYHHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAaHUS, TOHUMAaHUE IIEHHOCTH 370POBOT0O
u Oe3ornacHoro o0pasa JKW3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY U TICUXUYECKOMY 3JI0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOCHUS
npaBui 0€30MacHOTO TOBEJICHMSI MpU padOTe ¢ BEIIECTBAMHU, a TaKXKe B
CUTYAIUsX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH NMPUMEHSTH 3HAHUS, ITOTy4acMbIC TP U3YYCHUU XUMHH, JUIS
peleHus 3ajay, CBSI3aHHBIX C OKPYXaIIeH MTPUPOIHON cpemou, s
MOBBIIICHUSI YPOBHSI JKOJIOTMYECKOW KYJIBTYpPhl, OCO3HAHHUS TJI00ATBLHOTO
XapakTepa OKOJOTMYECKUX MPOOJIeM U MYTeH HUX PEIICHUS IOCPEICTBOM
METOJIOB XMMHH, SKOJJOTHYECKOT'O MBIIIICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM
B MTO3HABATENbHON, KOMMYHHUKATUBHON U COIIMAIbHON TIPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATHI

B coctaBe meranpenMETHBIX pE3YyIbTAaTOB BBIJIEISIOT 3HAUYMMBIE IS
dbopMUpOBaHUST MHPOBO33PEHUS OOIICHAYYHbIE TOHSTHS (3aKOH, TEOpus,
NPUHIINI, TUMOTE3a, (GaKT, CHCTeMa, NPOIECC, IKCIEPUMEHT U JPYToe.),
KOTOpBIE HCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeIMeTax u
MO3BOJIAIOT HAa OCHOBE 3HAHMW W3 HOTUX NpPeaMeToB  (HOPMHPOBATH
NpEeJICTaBlIieHne O I1EJOCTHOM HayyHOW KapTHMHE MHpa, U YHUBEpCAIbHBIC
yueOHbIe JIeWCTBHs (TMO3HABaTEIbHbIE, KOMMYHUKATHBHBIC, PETyJsTUBHbBIC),
KOTOpBhIE 00€cTeunBarOT (POPMUPOBAHUE TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TUTAHUPOBAHUIO U OCYIIIECTBICHUIO YUYEOHOU EeATETbHOCTH.

Ilo3naBaTe/ibHbIe yHUBEPCAJbHbIE Y4eOHbIE JeiicTBUS

ba3oBble jornueckue AecTBUA:

YMEHHS UCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS TIPH OCBOCHUU
3HAHWI: PACKPBIBATH CMBICT XUMHUYECKUX TOHITHH (BBIIEISATh UX XapaKTePHBIC
MPU3HAKH, YCTAHABIMBATH B3aMMOCBSI3b C IPYTUMU MOHSATUSMH ), HCTIOIH30BaTh
MOHATHS TSI OOBSICHEHUS OTACIBbHBIX (PAKTOB U SBJICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUH [JIs KIAacCU(UKAIIMM XWMHUYECKHX BEIIECTB U XHUMHYECKUX
peakinii, yCTaHABIMBATh MPUYMHHO-CICACTBEHHBIC CBA3U MEXIY OOBEKTaAMU
W3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXACHHS (MHIYKTHUBHBIC, NEAYKTHBHBIC,
10 aHAJIOTHH), JACJIaTh BEIBOJBI U 3aKITFOUCHUS;

yMEHHE TPUMEHATh B TMPOIECCE IMO3HAHWS TOHATHA (TIPEIMETHBIE H
METanpeMETHbIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOJIb3yeMbIE B
XAMHH, TPeoOpa3oBhIBATh MIUPOKO TPHUMEHIEMBIE B XUMHUU MOJCITbHBIC
MPEACTaBICHUS — XUMUYECKHUI 3HAK (CUMBOJI 3JIEMEHTA), XUMHU4ecKas opmyia
1 ypaBHEHUE XUMUUYECKOW pEaKIHMH — MPHU PENICHUH y4eOHO-TI03HABATEIIHLHBIX
3amady, C y4€TOM OTUX MOJEIBHBIX TPEJACTAaBICHUN  BBISBIATH |
XapaKTepu30BaTh CYIIECTBEHHbIE TPU3HAKH HM3y4aeMbIX OOBEKTOB —



XUMUYECKUX BEIIECTB M  XUMHUYECKUX  PEaKIui, BBIABIATH  0OIIHE
3aKOHOMEPHOCTH, TPUUYMHHO-CIEJCTBEHHBIE CBSI3M U MPOTHUBOPEUMS] B
M3y4aeMbIX MpoIleccax U sIBICHUSX.

Bba3oBble ncciaenoBaresibCcKue 1eiiCTBUS:

yMEHHE HUCTI0JIb30BaTh MOCTABJICHHBIE BOMPOCH B KAYECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE B KAayeCTBE OCHOBBI Jig (HhOPMUPOBAHHUS THUIMOTE3BI IO
MIPOBEPKE MPABIWILHOCTU BBICKA3bIBAEMBIX CYXKICHUN;

npuoOpeTeHne OMbITa MO IJIAHUPOBAHUIO, OPraHU3AIMU U TMPOBEJICHUIO
YUCHUYECKUX OKCIIEPUMEHTOB, YMEHHME HaOJ0/IaTh 3a XOJIOM Tpolecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBAThH €r0 Pe3ysbTart, (popMyaupoBaTh 00001IEHUs
U BBIBOJIBI TIO pe3yJbTaTaM MPOBEIEHHOTO OIbITA, UCCIETOBAHUSI, COCTABIATh
OTYET O MpoJIeJaHHOM padoTe.

Pab6ora ¢ undgopmanmeii:

yMeHUE BBIOMpATh, aHATU3UPOBATH W HMHTEPIPETUPOBATH HH(OOPMAIIUIO
pa3IUYHBIX BUJAOB M (OPM TMPEICTABJICHUS, TMOJIYy4aeMyl0 U3 Pa3HbIX
UCTOYHUKOB (HAy4YHO-TIOMYJISIPHAsI JIMTEpaTypa XUMHYECKOIO COJIepIKaAHUS,
CIipaBOYHBIE mocoOus, pecypchl HWHTepHETa), KPUTHYECKU OICHUBATH
IPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHHUE TIPUMEHSITh Pa3IMYHbIC METObI U 3aMPOCHI PU TTOUCKE U 0TOOpE
uH(OpMaIIMK U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JJIsI BBITIOJTHEHUS
y4eOHBIX U MTO3HABATEIBHBIX 33J1a4 OMPEACIEHHOTO TUIIA, MPUOOPETECHUE OIBITA
B 00JIACTH HUCIIOJIb30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH,
OBJIQJICHUE KYJBTYPOH aKTHBHOTO WCIIOJIB30BaHUS PA3JIMUHBIX TMOHMCKOBBIX
CUCTEM, CAMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY HpeaCTaBICHUS
uHbOpMAIIMK ¥ WJUTIOCTPUPOBATH pEIlaeMble 3aJa4l HECIOXKHBIMH CXEMaMH,
auarpaMMaMmu, IpyrumMu popMamu rpaduku 1 UX KOMOUHAIUSIMU;

yMEHHE UCIOJIb30BaTh MW aHAJIM3UPOBaTh B IIpollecce Y4eOHOW u
UCCJIEN0BATENbCKON JEeATEIbHOCTU UH(pOpPMALIHIO 0 BIIMSTHUU
IPOMBIIIJIEHHOCTH, CEJIbCKOIO XO35MCTBA M TPAHCIOPTA HA COCTOSHHE
OKPY’KAIOIIEH IPUPOTHON CPEIBI.

KoMMyHuKaTHBHBbIE YHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHS 3aJlaBaThb BOMNPOCHI (B XO0j€ auanora M (Wik) JUCKYCCHH) MO
CYIIECTBY 0OCyXmaemMoil Tembl, (OPMYJIUPOBATH CBOU MPEIIIOKEHUS
OTHOCHUTEJIBHO BBINIOJHEHHS TPEAJIOKEHHON 3aa4H;

YMEHUSA TPEACTaBIATh IOJYYEHHbIE PpE3yJbTaThl I[O3HABATEIbHOM
NEATEIbHOCTH B YCTHBIX M MHCbMEHHBIX TEKCTax; JeiaTh MPE3CHTALMIO
pEe3yJbTAaTOB BBIMOJIHEHUS XHUMHUYECKOTO 3KCIEepUMeHTa (J1abopaTOpHOro
OTIbITA, JIA0OPATOPHON PAaOOTHI MO MCCIEIOBAHUIO CBOWCTB BEIIECTB, YI€OHOTO
MIPOEKTA);

YMEHHUS Y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMH B COBMECTHOU
MO3HABAaTEIbHOM M  HCCIIEIOBATENICKON  JIESITENBbHOCTH TMPU  PELICHHUU
BO3ZHUKAIONIUX MPOOJEM HAa OCHOBE yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS
mo3unuii  (0OCyXaeHus, OOMEH MHEHHUSIMH, «MO3TOBBIC  IIITYPMBI»,
KOOpAWHAIUS COBMECTHBIX JEHCTBHM, ONpeleIeHHe KPUTEPUEB MO OILICHKE
Ka4yeCTBa BHITIOJIHEHHOM pabOThI U APyTHE).

PeryasiTuBHbIC YHHBeEpPCAJIbHbIC Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITEILHO OMPEAENSTh eI AEATeIbHOCTH, MIAHUPOBATH,
OCYIIECTBIISITh, KOHTPOJIUPOBATH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeNbHOCTD, BRIOMpaTh Hanbosee 3(hPeKTUBHBIE CIOCOOBI PEIICHUST YUEOHBIX
U MO3HABaTENbHBIX 3a/a4, CaMOCTOSITEIbHO COCTAaBJISTh WA KOPPEKTUPOBATH
MPEIJIOKEHHBIA QITOPUTM JEUCTBUUA NPHU BBINOJHEHUN 3aJlaHUM C YYETOM



MOJIyYEHHUs HOBBIX 3HAHUN 00 M3ydaeMbIX 00BEKTaX — BEHIECTBAX U PEAKIIUSX,
OLICHUBATh COOTBETCTBUE MOJYYCHHOTO pE3yJibTaTa 3asBICHHOW €U, YMEHUE
WCMOJIb30BaTh W aHAJM3UPOBATh KOHTEKCTBI, NpeiaracéMble B YCIOBUH
3aJJaHUM.
HNPEAMETHBIE PE3YJIBTATHI
B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOCHHUIO 0053aTEIBHOIO
COJIep>KaHMsI, YCTAaHOBJIEHHOTO JaHHOW (denepanbHON paboueil mporpaMMoi,
BBIJICJISIIOT: OCBOCHHBIE OOYUYalOIIMMUCSA Hay4yHbIC 3HAHMS, YMEHHUS U CIIOCOOBI
NEUCTBUM, BHJABl JEATEIBHOCTA IO TIOJYYECHHIO HOBOTO 3HAHUSA, €ro
WHTEpIpETallii, TPeoOpa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX yU4E€OHBIX U
HOBBIX CUTYaIIUSX.
K xonmy oOydenuss B 8 kijacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMHUPOBAHHOCTH Yy OOYUAIOIITUXCS YMEHUM:
® DaCKphIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSTHUM: aTOM, MOJIEKYIa,
XUMHUYECKHUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECH
(oHOpPOIHASE U HEOTHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs
U MOJIEKYJISIpHAasT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAS
Macca, MaccoBas JOJi1 XHUMHUYECKOTO »JJEMEHTa B COCIUHEHUH,
MOJSIDHBIH ~ 00BEM, OKCH/I, KHUCJIOTA, OCHOBAHMUE, COJIb,
3JIEKTPOOTPULIATEILHOCTh, CTEIICHb OKUCIICHUS, XUMUYECKasl peaKius,
KJ1accu(puKaIus peakiuii: peakiuu COeAMHEHUS, PEaKIIUU Pas3IoKEHUs,
peaKIuu 3aMeleHus, Peakiuu OOMEHa, 3K30- U DHJIOTePMUUYECKHUE
peakIuu, TeroBoi d(PeKT peakiuu, Sapo aToMa, JICKTPOHHBINA CIIOM
aToMa, aTOMHas oOpOuTajdb, paJAUYC aToMa, XUMHUYECKas CBS3b,
NOJISIPHAsT W HEMOJsIpHash KOBAJEHTHAsl CBS3b, MOHHAs CBS3b, HOH,
KaTHOH, aHWOH, pacTBOp, MaccoBas JdOJs BelecTBa (IPOLEHTHAas
KOHLICHTpAlIKsI) B paCTBOPE;
® WJUTFOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX MOHATUUA U
NPUMEHATH 3TH MOHSITHUS NPYU ONMCAHUH BELIECTB U UX NIPEBPALICHUN;
® IICTIOJIb30BaTh XHUMHUYECKYI0 CHUMBOJIMKY JUJII COCTaBlieHUs (opMyll
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIUN;
® OTIPEJICISITh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHCIIEHHS DJIEMEHTOB B  OMHApHBIX  COCIUHEHMSIX,
IPUHAJIEKHOCTh BEMIECTB K OMPEAECIEHHOMY KIIACCY COEIUHEHHI MO
dbopMynaMm, BHI XUMHUYECKON CBsI3M (KOBAJIGHTHAs W HWOHHAs) B
HEOPraHMYECKUX COCTMHEHUSX;
epackpeiBaTh cmbica [lepuommueckoro 3akona JI. WM. Menaeneena:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKHX JIEMEHTOB OT UX OJI0KeHUA B [lepuoanueckon cucreme,
3aKOHOB COXPAHEHUsI MACChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTaIpO;
®OMHCHIBATh U XapaKTepu3oBaTh Tabmuunyio ¢opmy Ilepuonnueckoi
CUCTEMbl XHMHYECKHUX DJEMEHTOB: pa3iNyaTh MOHATUS «TJIaBHAs
noarpynna (A-rpynna)» u «nodounas noarpynmna (b-rpynna)», manbie
1 OOJIBIITNE TIEPHOJIBI, COOTHOCUTH 0003HAYCHHMSI, KOTOPHIE UMEIOTCS B
tabnune «llepmonmdeckas cucrteMa XHMHYECKHX diemMeHTtoB J[. U.
MenneneeBay € YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB M 3apsaja  sapa, oOIllee 4YucCio
AJIEKTPOHOB U PACHPEACIICHUE UX MO AIEKTPOHHBIM CIIOSIM);



e KJ1acCU(UIUPOBATH XMMUYECKUE AJIEMEHThI, HEOPraHWYECKUE BEILECTBA,
XUMHYECKUE peakUuuu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEaKIUU
BELIECTB, MO TEIIIOBOMY 3D (PEKTy);

® XapaKTepU30BaTh (OMHUCHIBATH) OOIIME XMMHUYECKHE CBOWMCTBA BEILIECTB
pa3IUYHBIX  KJIAcCOB,  NOJATBEpXAas  ONUCAHWE  NpUMEpaMu
MOJIEKYJISIPHBIX YPABHEHUI COOTBETCTBYIOLIUX XUMUUYECKUX PEAKIUH;

®IPOrHO3MPOBATH  CBOWCTBA  BEIIECTB B  3aBUCUMOCTH OT  HX
KayeCTBEHHOT'O COCTaBa, BO3MOXXHOCTU MPOTEKAHUS XUMHUYECKUX
IPEBPALLEHUHN B Pa3IMYHbIX YCIOBUSX;

®BHIUUCISATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAaccChl
BEUIECTB, MAacCOBYIO JOJI0 XHMHYECKOrO0 »3JeMeHTa Mo (opmyie
COEIMHEHHUs, MacCOBYIO [OJII0 BEIIECTBA B pPacTBOpE, MPOBOIUTH
pacy€Thl IO YPaBHEHUIO XUMUYECKON peaKIuu;

® IPUMEHSTH OCHOBHBIE OMEpPALMU MBICTUTEIBHON JAESITEIIbHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000I1eHNEe, CUCTEMAaTH3al1I0, KJIacCU(PUKALIHIO,
BBISIBJICHUE TIPUYMHHO-CIICJICTBEHHBIX CBSI3€M — JJI1 U3y4YEHUS! CBOMCTB
BEUIECTB M XUMHUYECKUX PEaKIMi, E€CTECTBEHHO-HAy4YHbIE METObI
NO3HaHUsI — HAOJIOJIeHNEe, U3MEpPEHNE, MOJICTUPOBAHNE, HKCIIEPUMEHT
(peanbHBINA U MBICIICHHBIN);

eClIeIOBaTh  TMpaBWJIaM  I[OJIb30BAHUS ~ XMMHYECKOW  MOCYI0M
nabopaTopHbiM O0OpYAOBaHHEM, a TakXKe IMpaBuiIaM oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHHM C HWHCTPYKIUSIMU TIO BBIMOJHEHUIO
1a00paTOPHBIX XUMHMYECKUX OIMBITOB MO TMOJYYEHUIO U COOMpPaHUIO
raz000pasHbIX BEIIECTB (BOZOPOJA M KHCIOPOAA), HPUrOTOBJICHUIO
pacTBOPOB C  OMNpENENEHHOM MacCOBOM JIOJIEM  pacTBOPEHHOIO
BEILECTBA, MJIAHUPOBATh U MPOBOJAUTh XUMHUUYECKUE IKCIIEPUMEHTHI 1O
pacliO3HaBAaHUIO pACTBOPOB IIEJIOYEH M KHCIOT C IOMOIIBIO
UHIUKATOPOB (TakMyc, (heHodTanenH, METUIIOPAHXK U JIpyTHe).

K xonmy oOydenust B 9 kiacce npeamMeTHbIe pe3ysibTaThl Ha 0a30BOM

YpPOBHE JIOJIKHBI OTPAKaTh CPOPMUPOBAHHOCTD Y OOYHUAIOIIUXCS YMEHUM:

®PAcCKpbhIBaTh CMBICII OCHOBHBIX XHUMHUYECKUX TMOHSTUN: XUMHUYECKUU
3JIEMEHT, aTOM, MOJEKYJa, WOH, KaTUOH, aHUOH, MPOCTOE BEIIECTBO,
CJI0’)KHOE BEILIECTBO, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBHOCTh, CTENEHb
OKUCJICHUS, XUMHYECKas peaklus, XUMHUYECKas CBs3b, TEIUIOBOU
adekT peakuuu, MOIb, MOJSPHBIM 00BEM, pPacTBOP, SIECKTPOIHUTHI,
HEAJEKTPOJIUTBI, SJIEKTPOIUTHYECKAS TUCCOLUALINS, PEAKIIUM HOHHOTO
oOMeHa, KaTaJu3aTtop, XUMHUYECKOe paBHOBecHEe, OOpaTUMble WU
HeoOpaTUMBIE PEAKIINH, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIINH,
OKHUCIIMTENb, BOCCTAHOBUTEIb, OKHCIEHUE M  BOCCTAHOBIICHUE,
aloTponusi, amMQpOTEpPHOCTh, XHWMHUYECKash CBs3b (KOBaJIGHTHAas,
WOHHAsl, MeETaJuIMYecKas), KpUCTaJUIMYECKass pemeTka, Koppo3us
METAJUIOB, CIUIaBbl, CKOPOCTb XHWMHYECKOW pEaKLUHH, MPEeAeIbHO
nonyctuMast konuentpanusa [1/IK BemecTsa;

® WJUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHUYECKHX TOHSATUUA U
OPUMEHATH 3TU HOHITHUS MPU ONMUCAHUH BEUIECTB U UX MPEBPALICHU;

®IICII0JIB30BATh XMMHUUYECKYID CHUMBOJUKY JUIsl COCTaBlICHHS (opMyi
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHM;

® ONPEJIENATh BAJIEGHTHOCTh M CTEIIEHb OKUCJIEHUS! XUMHUUYECKHX 3JIEMEHTOB
B COCAMHEHMSIX pa3JIMYHOIO COCTaBa, MPUHAUIEKHOCTh BEIIECTB K
ONpeIeIEHHOMY KJacCy COeAUHEHUN mo (opmyiam, BUJI XUMUYECKOU
CBS3U (KOBaJCHTHAs, HWOHHAs, METAJUIMYECKas) B HEOPraHUYECKHUX



COEIMHEHHUAX, 3aps] MOHA MO XMMUYECKOH (hopMmyJsie, XapakTep Cpelbl
B BOJHBIX  pAacTBOpaX  HEOPraHWYECKUX  COCAMHEHUMH,  THII
KPUCTAJUIMYECKON PEIIETKU KOHKPETHOI'O BEIIECTBA;

epackpbeiBaTh cMbIca llepuonnueckoro 3axkona [[. M. MenpneneeBa u
JEMOHCTPUPOBATh €ro MOHHMMAaHHME: OMNHCHIBATH U XapaKTEpPHU30BaTh
Tabinunyto Gopmy lleproguueckoil CUCTEMbBI XUMHUYECKHX 3JIEMEHTOB:
pasznuyarh MOHATHUS «TJaBHas noArpynna (A-rpynma)» U «noOodHas
noarpynna (b-rpymnma)», manbie U OOdbIIME TEPUOJBI, COOTHOCUTH
0003HauYeHusl, KOTOpPHIE HUMEIOTCS B NEPUOJUYECKON Tadnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKUX
3JIEeMEHTOB (COCTaB W 3apsig slpa, oOlIee YUCIO JJIEKTPOHOB U
pacrpesiefieHe HMX IO JJICKTPOHHBIM CJI0SIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB 3JIEMEHTOB U X COEUHEHUN B
npenenax MajblX MEpUOJOB U TIABHBIX MOATPYIIl ¢ YYETOM CTPOCHUS
WX aTOMOB;

e KJacCU(UIUPOBATH XMMUYECKUE AJIEMEHThI, HEOPraHUYECKHE BEILEeCTBA,
XUMHYECKUE pPeakluu (10 YUCITY U COCTAaBY YYaCTBYIOIIMX B PEAKIUU
BEIIECTB, IO TEIIOBOMY OJ(hdeKxTy, M0 HUZMEHEHUIO0 CTeneHen
OKHUCJICHHS] XUMUUYECKHUX AJIEMEHTOB);

® XapaKTepU30BaTh (OMUCHIBATH) OOLIME U CHEHUu(UYECKUEe XUMUYECKUE
CBOICTBa MPOCTBIX M CJIOXHBIX BEIIECTB, MOJATBEpKIas OMNMHCaHUE
npuMepaMu MOJICKYJSIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOIIHMX
XUMUYECKUX PEaKIUi;

®COCTAaBJISATh YPAaBHEHMS DIJIEKTPOJUTUYECKON JIHCCOLMAIMU  KHCIIOT,
HIeJIoYed M CoJiel, TOJIHBIE W COKpall€HHbIE YpAaBHEHHS peaKuid
MOHHOTO  OOMEHa, YypaBHEHHS  peaKlHii,  MOATBEP>KIAIOIINX
CYILIECTBOBAHHE TN'€HETUYECKOU CBSI3M MEXKAY BEIECTBAMHU PA3IUYHBIX
KJIACCOB;

®PAcKpbIBaTh CYIIHOCTh OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MIOCPEJICTBOM COCTABIICHHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIni;

® [IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOECHHS,
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MPEBPALICHUI B Pa3IUYHBIX
YCIIOBUSIX;

®BHIYMCIISITh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHYECKOrO »dJeMeHTa 1o Qopmyre
COEIMHEHUs, MAacCOBYIO [OJIIO BEHIECTBA B pPacTBOpPE, MNPOBOIUTH
pPacy€Thl O YPaBHEHUIO XUMUUYECKOUN peaKklny;

ecoOMIOaTh  MpaBWja  TOJIb30BAHUS  XMMHUYECKOW  TMOCYyIOH U
nabopaTopHbiM OO0OpYZOBaHHEM, a TaKXKe IMpaBwiIa OOpalieHHs C
BEIIECTBAMU B COOTBETCTBUM C HMHCTPYKLUHUSIMU TIO BBIIOJIHEHUIO
1a00paTOPHBIX XUMHUYECKHX OTMBITOB MO TMOJMYYCHUI0O U COOMPaHUIO
ra3000pa3HbIX BEIIECTB (aMMHUaKa M YIJIEKUCIIOTO Ta3a);

®IIPOBOJINTh  pPEAKUMH, TOATBEPKAAONIME KAYECTBEHHBIH  COCTaB
pa3IMYHBIX BELIECTB: pPaclo3HaBaTh OMNBITHBIM NYTEM  XJIOPUA-,
Opomun-, womua-, Kapbonar-, Qocdar-, cunmukar-, cymnbdar-,
TUAPOKCUA-UOHBI, KATUOHBI AaMMOHHMSI U MOHBI MU3YYEHHBIX METaJUIOB,
MPUCYTCTBYIOIINUE B BOJAHBIX PACTBOPAX HEOPraHUUECKUX BEUIECTB;

® [I[PUMEHSTh OCHOBHBIE ONEPAIN MbICIUTEIbHON NESITEIbHOCTH — aHAJU3
W CHHTE3, CpaBHEHHE, O0O0OIIEHHWE, CHUCTEMaTH3allii0, BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€M — JUIsl U3YYEHHUs CBOMCTB BELIECTB U
XUMUYECKUX pEeaKIui, €CTECTBEHHO-HAy4YHbIC€ METObl IO3HAHUSA —



HaOJII0/IeHNEe, U3MEpPEHNEe, MOJICIUPOBAHHE, SKCIIEPUMEHT (peaibHbIA U
MBICIICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KVIACC
HaumenoBanue KoauuecTBO 4acoB
Ne DJIeKTpOHHbIe (L1 (PPOBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PecypcChl
nporpamMmbl padoThI padoThI
Paszgea 1. IlepBoHavajibHble XUMHYECKHE MIOHATUSA
XUMHS — BaykHas
00J1aCTh €CTECTBO3HA
1.1 TaCTR CeT TvB HaH 5 2 https://m.edsoo.ru/YNVJX660G
Y TIPAKTUYECKOU
NEATEIILHOCTH YeJI0BEKA
B
1.2 CHICCTBA H XUMITIECKHE 15 1 https://m.edsoo.ru/ONNXR1VFO
peakuuu
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosayx. Kucnopon.
2.1 ayx post 6 https://m.edso0.ru/D5BORTY30
ITousiTue 06 okcumax
B T e
2.2 OAOPOAL. LIOHATHE O 8 1 https://m.edso0.ru/5D61JZ6PS
KHCJIOTaX U COJIAX
Bopa. PactBopenl.
2.3 a p 5 1 1 https://m.edsoo.ru/M13I15KJBM
[Tousitre 00 OCHOBAHUIX
OCHOBHBIE KJIAaCCHI
2.4 HEOPraHNYeCKUX 11 1 1 https://m.edso0.ru/0T5A5MOWT

COEIMHEHUN



https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

Hroro no pazneny 30

Paznen 3. Illepuoanyeckuii 3akon u [lepuoauueckasi cucrema xumnueckux 3j1emenToB . U. MennesieeBa. CTpoeHne aToMOB.
XumMnueckas cBsi3zb. OKHCJIANTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIuN

[Tepuonnueckuii 3aKOH U
[Iepnoanueckas cucrema
3.1 XUMHUYECKUX DIIEMEHTOB 7 https://m.edsoo.ru/TCBJBVWFZ
. . Menneneena.

Crpoenue aToMa

XUMHYECKASA CBA3b.

O -
3.2 KHCTTEIRHO 8 2 https://m.edsoo.ru/F6AOASDPF
BOCCTAHOBUTCJIIHLHBIC
peakiuu
Hroro no pazneny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/KQBD02J69
OBILIEE KOJIMYECTBO

YACOB IO IIPOTPAMME 68 5 5



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

HauMeHoBaHue KoaudecTBO yacoB
Ne DJIeKTpOHHbIe (L (POBbHIE)
pa3aesoB U TeM KonTpoJbHbIe IIpakTuyeckue
n/n Bcero o0pa3oBaTte/ibHbIE PecypcChl
NporpamMmel padoThI padoTsbI
Paspnen 1. BemecTBo 1 XUuMHYeCKHE peaKIUA
[ToBTOpEHUE M
J1yOJIeHne 3HaHUHN
1.1 yry 5 1 https://m.edso0.ru/EQETUT35Z
OCHOBHBIX Pa3/IeJIOB
Kypca 8 Kiacca
OcCHOBHEBIE
1.2 3aKOHOMEPHOCTH 4 https://m.edsoo.ru/AFN4LWG7U
XUMHUUYECKUX pPeaKIHil
DJIEKTPOJIUTHYECKAS
MCCOITHAITH.
1.3 8 HHan 8 1 1 https://m.edsoo.ru/KODUR50VV
XUMUYECKUE PEAKIINU B
pacTBopax
Htoro 1o paszeny 17
Pa3pen 2. Hemerasiibl M UX COeTUHEHU ST
OO6mras xapakTepucTuKa
2.1 XAMHYECKUX 3JIEMEHTOB 4 1 https://m.edso0.ru/ZTN1F700l
VIIA-rpynmnsl. ["anorenst
OO1as xapakTepuCcTUKa
2.2 XUMHYECKUX DJIEMEHTOB 6 https://m.edsoo.ru/P3DHMFB09

VIA-rpynnel. Cepa u e€



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09

COCAMHCHUA

OOmast xapakTepuCcTUKa

23 | XMMHACCKHXSICMCEHTOR 7 1 https://m.eds00.ru/VOXDOUX2S
VA-rpynnel. A3or,

docdop 1 UX COeTMHCHHUS

OO01as XxapakTeprucTUKa
XUMHNYECCKHUX JJIEMCHTOB
24 IVA-rpynnel. Yrinepon u 8 1 2 https://m.edso0.ru/JPJ200VJIX

KPEMHHI U UX

COCAMHCHUS

Hroro mo pazgeny 25

Pa3nena 3. Merasiibl M X cOeANHEHHUS

00 i
3.1 He cBoucTBa 4 https://m.edsoo.ru/GHV2L6NJ8
METAILIOB

B N
3.2 KHCHIIIE METAJLTB I 16 1 2 https://m.edsoo.ru/EFKQW9HZI
HUX COECIUHEHUS

Htoro 1o paszeny 20

Pasznen 4. Xumusi v oOKpy:Kaomas cpeaa

B
4.1 CIICCTRA 1 MATCPHAIBL B 3 https://m.edsoo.ru/TENBWEF7Y
JKM3HU YeJIOBEKA

Uroro no pazneny 3

PesepBHOE Bpemst 3 https://m.edsoo.ru/FY5RY75R9

OBIIEE KOJIMYECTBO

YACOB I10 ITPOTPAMME 68 4 !



https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX
https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBo yacoB
DJIeKTPOHHbIE
n Mara undposbie
Tema ypoka KonTpoJbHbIE IIpakTuyeckue
/ Bcero U3ydyeHus o0pa3oBaTejibHbIE
padoThI padoThI
n pecypchl
[Ipenmer xumuu. Poss xumun B
1 N 1 https://m.edsoo0.ru/L62DS
’ 2CZR
BeIlleCTBa
[Tonatre 0 MeTo1ax MO3HAHUS B https://m.edsoo.ru/9ZJAE
2 1
XUMUHA WO050
[TpakTrueckast pabota Ne 1
3 «[IpaBuiia paboTHI B 1ab0paTOpuun 1 https://m.edsoo.ru/L5EW
1 IpUEMBI OOpaIeHHUSI C 4353D
J1a00paTOPHBIM 000PYI0BAHUEM)
4 YucThle BElIeCTBA U CMECH. 1 https://m.edsoo.ru/6TME
CriocoOsl pasneneHus cMmecei 21FW8
[IpakTueckas pabora Ne 2
. https://m.edso0.ru/K3LS5
5 «Paznenenne cmeceit (Ha mpumepe 1 MCRY
OYHMCTKHU TIOBAPCHHOM COJIH)»
6 ATOMBI 1 MOJCKVIIEL 1 https://m.edsoo.ru/BLS04
Y. WTBS8
7 XUMHYECKUE DIIEMEHTEI. 3HAKHU 1 https://m.edsoo.ru/AH3D



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX

(CMMBOJIBI) XUMHUYECKUX
3JIEMEHTOB

4DNAX

https://m.edsoo.ru/DXJBS

II
8 POCTBIE U CIIOKHBIE BEIIECTBA T195
https://m.edsoo.ru/IMOB
9 ATOMHO-MOJIEKYJIIPHOE YYEHUE
J3QZ5
3aKOH TOCTOSHCTBA COCTaBa
10 BellecTB. Xumuueckas opmysa. https://m.edsoo.ru/IMC49
BanentHOCTH aTOMOB 6FX6
XUMHYECKUX DJIEMEHTOB
OrtHocHTeNnbHAs aTOMHAs Macca.
https://m.edsoo.ru/P1ZPCI
11 | OtHocuTenbHAs MOJICKYISIpHAs
MDX
macca
12 MaccoBas 10J1s1 XHMAYECKOTO https://m.edsoo.ru/GHV5
3JIEMEHTA B COeIUHEHUN 8OMVE
Koaunuectso BemecrBa. MoJb. https://m.edso00.ru/368UN
13
MognspHas macca L5Y2
DOu3nYECKUe U XUMUYECKHE https://m.edsoo.ru/YZM8
14
SIBJICHUSI. XUMHUYECKasl peaKus S6ATH
15 [Ipu3Haku u ycnoBUs MPOTEKAHUS https://m.edsoo.ru/N6DV
XUMHUYECKUX PeaKiuil NJKQ5
3aKOH COXpaHEHUsI MacChl
16 | Bemects. Xunmeckite https://m.eds00.ru/M8DS
11 . 41HVM
ypaBHEHUS
17 BrrunciaeHus KoImyecTBa, MacChl https://m.edsoo.ru/LUY9

BCIICCTBA M0 YPAaBHCHUAM

U3EQE



https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/1MOBJ3QZ5
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/LUY9U3EQE

XUMHUUYECKUX PEaKLINil

Krnaccudukamus XaMAYECKUX
peakuuii (CoeTuHeHus,

https://m.edsoo.ru/L4807

18
pas3iioKeHus, 3aMELLICHUS, LAGB
oOMeHa)
M. B. JIoMOHOCOB — y4€HBI-
19 | srumcronemicr. OGo6Mmere 1 https://m.edsoo.ru/P1WA
H AT, H RH3AB
CUCTEMaTH3aIus 3HAHUH
KonTponsnas padota Nel no teme
https://m.edso0.ru/ON62S
20 | «BemecTBa 1 XUMHUYECKHE
NERU
peaKImm
Bo3ayx — cmech razos. Cocras
https://m.edsoo.ru/XONO
21 | Bozmyxa. Kucinopoag — aneMeHT u NRN1P
npocroe BemecTBo. O30H
Pu3nyecKrue 1 XMMHUYECKHE
99 CBOMCTBA KUCJIOPOJia (pEeaKkIuu https://m.edsoo.ru/FBS1J
okucneHus, ropenue). [lonstue RKMB
00 oxcuaax
CriocoOsl MotydeHus: KUCIopoia
o3| B 1abopaTopuu U https://m.edsoo.ru/VJWB
MPOMBIIUIEHHOCTH. [[priMeHenne 6A2RD
KHCJIOpOJia
TennoBoii 3 HeKT XUMHIECKOM
o4 | PCAKLMH, NOHATHE O https://m.edsoo.ru/PNMK

TCPMOXUMHUYCCKOM YpaBHCHHU,
9K30- U SHAOTCPMHUUCCKUX

JZHKX



https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/PNMKJZHKX

peakiusx

TormBo (HeTh, yroib U METaH).

https://m.edsoo.ru/USNY

25 | 3arpszHeHHE BO3IyXa, CIIOCOOBI SUUW?
€ro MpeoTBPAICHUS -
[IpaxTueckas padora Ne 3 no
26 teme «[lomyyenue u cobupanue https://m.edsoo.ru/5516U
KUCIIOPOJIa, U3YYEHHE ETO0 HX3R
CBOMCTB»
Boaopon — sneMeHT u mpocToe
97 HoPoa u P https://m.edsoo.ru/WD39
BemecTBo. Haxoxaenue B 2ACWB
pupoie
dusndecKkrue 1 XHMUIECKHE
. https://m.edso0.ru/0SZ28
28 | cBoiictBa Bojoposa. [Ipumenenue 450R
BOJIOpOJIa
29| 1 AX 11 CO https://m.edsoo.ru/TMW
OHSITHE O KUCJIOTaX U COJISX NIVCA3
30 Crioco0bl Mmosty4eHus BOAOPO/1a B https://m.edso00.ru/C9TO9
nabopaTopuu UclIp
[Ipaktruueckas pabota Ne 4 o
a1 | Teme «[lomyuenue u codbupanue https://m.edso0.ru/SS3W
BOJIOPO/JA, U3YUYECHUE €O AX33K
CBOMCTB»
39 MounsipHbiii 00BEM ra3oB. 3aKoH https://m.edsoo.ru/M3KS
ABoraapo 010DQ
33 Brruncienus o0béMa, KOIMYECTBA https://m.edsoo.ru/MXGO

BCIICCTBA I'a3da I10 €0 U3BECTHOMY

Y304M



https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/MXGOY3O4M

KOJIMYCCTBY BCIICCTBA NI
00BEMY

Brruncnenus o06EMOB ra3os 1o
YpaBHEHUIO PEaKIMKU Ha OCHOBE

https://m.edsoo.ru/9TQ8A

34
3aKOHA 00BEMHBIX OTHOIIECHUH XABY
rasoB
du3nueckre 1 XUMHUYIECKHE https://m.edsoo0.ru/7A0G
35 .
CBOYICTBA BOJIbI FZK4R
Cocras ocHoBanuii. Ilonstue 00 https://m.edsoo.ru/IXB2
36
HHIUKATOpax W6IVL
Bona kak pactBoputens.
37 Hacenmennsie 1 HeHaCBIIIEHHBIE https://m.edsoo.ru/MKHX
pactBOpbl. MaccoBas 101 POFH4
BEIIECTBA B PaCTBOPE
[TpakTrueckast pabota Ne 5 o
38 teme «lIpuroToBneHue pacTBOpoB https://m.edsoo.ru/WXU
C onpeAeIEHHOM MacCOBOM 10JIei KPAUOA
pacTBOPEHHOTO BEIIECTBA»
39 KontponbHas padota Ne2 no teme https://m.edso00.ru/JM793
«Kucnopoa. Bonopona. Boga» 5DRY
40 OKcubl: coCTaB, KiaccuduKaus, https://m.edsoo.ru/5TFSJJ
HOMEHKJIaTypa NAY
[TonyyeHnue u xumm4eckue
41 | cBo¥cTBa KMCAOTHBIX, OCHOBHBIX https://m.edso0.ru/BJAZ9
s YWS2
1 aM(OTEPHBIX OKCHJIOB
42 | OcHOBaHHUS: COCTaB, https://m.edsoo.ru/5U397



https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C

KJaccu(uKaIys, HOMEHKIATypa

HUSC

HOJIy‘-IGHI/IC U XUMHNYCCKHEC

https://m.edsoo.ru/GD9A

43
CBOMCTBAa OCHOBAHUM 28ROE
KwucmoTsl: cocTas, https://m.edsoo0.ru/Q6U4
44
KJ1accU(pUKaus, HOMEHKJIaTypa WEBKY
45 [Tony4yenue n xumMu4eckue https://m.edso0.ru/Z2GC
CBOMCTBA KHUCIIOT RN45W
Conu (cpeaHue): HOMEHKIIATypa,
16 cnoco((SLII) rﬁ)n )eHm P https://m.edsoo.ru/JSNUI
ya His, M9ITJ
XAMHYECKHE CBONMCTBA
[IpakTueckas padora Ne 6.
Pemenue skcriepuMeHTATBHBIX
https://m.edso0.ru/58D13
47 | 3amad 1o teme «OCHOBHEBIE JETV
KJIaCChl HEOPTraHUYECKUX
COEIUHEHUIN
I'eHeTn4eckas CBSI3b MEXKITY
48 | xIaccaMM HEOpPraHUYECKHUX https://m.edsoo.ru/YDS6
°op ZRE31
COeqUHEHN I
49 O00011IeH1E U CUCTEMATH3ALIUSI https://m.edsoo0.ru/S7BU
3HAHUU OEEYN
KontponbHas padota Ne3 o teme
50 | "OcHOBHELE KIACCHI https://m.edsoo.ru/AFA7I
o DULD
HEOPraHMYECKHUX COCAMHEHUIN
[TepBbie MOMBITKU
https://m.edso0.ru/COV3C
51 | xmaccudukanuy XUMUIECKHX

aneMeHTOB. [lonsaTue o rpymnmnax

C214



https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/C0V3CC214

CXOJHBIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U
IIepnoanueckas cucrema

https://m.edsoo.ru/X9F1N

52
XUMHYECKUX emeHToB /. U. R3U8
MeneneeBa
53 | TTepHOLLL FPVIIILL HOAMDVILILL https://m.edsoo.ru/NQM
PHUOIBL, TPYIIIBL, HOATPYIT WWJIRXN
54 Crpoenue atomoB. CoctaB https://m.edsoo.ru/IMUD
aTOMHBIX sifep. M3oTormbl OMR5H
CrpoeHnue IIeKTpOHHBIX
000JI0YEK aTOMOB JJIEMEHTOB https://m.edso0.ru/T95YN
55 .
[Tepuonnueckont cucremsr /. 1. V8B2
Meuneneena
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA I10 €T0 MOJ0KCHUIO B https://m.edsoo.ru/Y P04
[Tepuoanueckoit cucreme /. U. OMDX
Meupeneena
3nauenue [lepuoguyeckoro
57 3aKOHA JIJI Pa3BUTHS HAYKU U https://m.edsoo.ru/SZD8
npaktuku. /1. 1. MenaeneeB — XEOQOP
yu€HBIi, EAaror U rpakJJaHuH
PesepBHsiit ypok. O600mIeHE U
58 crcTeMaTU3ams 3HaHui / https://m.edso0.ru/ZCQT
Bcepoccuiickas npoBepoyHas RPO8Y
pabota
59 | KonTtponbHas padota Ne4 o teme https://m.edsoo.ru/FTIZF



https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF

«Crtpoenue aroma. XuMu4eckas
cBsi3b» / Beepoccwuiickas
IpoBepoyHas paboTa

DNEeKTPOOTPULIATEEHOCTh

https://m.edsoo.ru/HZA11

60
aTOMOB XUMHYECKHUX 3JIEMEHTOB 1 OED8
https://m.edsoo.ru/3SY1R
61 | HouHag xuMHYecKas CBA3b 1
JKVI
62 KoBanentnas nonsipHas 1 https://m.edsoo.ru/EOL3
XUMHWYECKas CBSI3b MT2AE
KoBanentnas HenomnsipHast https://m.edsoo.ru/9YVR
63 1
XUMHUYECKas CBSI3b 3FUXI
https://m.edsoo.ru/RA6C
64 | CreneHb OKHUCIECHUS 1 VXMG6
OKUCIUTEIILHO- https://m.edsoo.ru/ZXNC
65 1
BOCCTAHOBUTEIIbHBIE PEAKLINU A7DOZ
https://m.edso0.ru/QPS46
66 | Oxwuciaurenyu 1 BOCCTAHOBUTEIIH 1
Z5PU
PesepBubIit ypok. O6001eHNE 1
67 cUcTeEMAaTH3alys 3HaHUH 110 TEME 1 https://m.edsoo.ru/4RH7
«CtpoeHne atoMa. XUMHYECKast M35NF
CBSI3bY»
PezepBHblit ypok. O0oO1IeHNE U https://m.edsoo.ru/7DNR
68 . 1
cucTeMaTu3alusg 3HaHul BZ948
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/QPS46Z5PU
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

Ne KoanuecTBo 4acon
DJIeKTPOHHbIE
Mara uudposeie
n | Tema ypoka KonTpoJbHbIe IIpakTH4eckue
Bcero HU3yUYeHus! oOpa3oBaTtejibHbIE
/ padoThI padoTsbI
pecypcbl
n
[lepnoanyeckuil 3aK0H.
1 [Tepuonnueckas cucrema L https://m.edsoo.ru/ECRKA
XUMHUYECKUX DIIEMEHTOB /J[. 90AY
N. Menpeneena
3aKOHOMEPHOCTH B
W3MEHEHNUH CBOWCTB https://m.edsoo.ru/GNJPE
2 1
XUMHYECKUX DIIEMEHTOB ROFB
MEPBBIX TPEX MTEPUOTOB
Knaccudukanus u
3 HOMEHKIATYDA 1 https://m.edsoo.ru/WTO1
P WRA2Q
HEOPraHUYECKUX BEIECTB
Bunel xuMuueckou CBSA3U U
https://m.edsoo.ru/U14Y5C
4 THIBI KPUCTATUIMYECKUX 1
" FRV
peteéToK
Kontponbras padora Nel
o teme «IloBTOpenue u
. https://m.edsoo0.ru/J4X8ZN
5 yri1yOJaeHue 3HaHUH 1 1 212
OCHOBHBIX Pa3/elioB Kypca T
8 Kiacca»



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/J4X8ZN212

Knaccudukarus

https://m.edsoo0.ru/X8XAE

6 XUMHUYECKUX PEAKIUH 110 2E2]
Pa3IMYHBIM PU3HAKAM
[TonsaTHe 0 ckopocTr
7 XUMHUYECKON PEAKLIUH. https://m.edso0.ru/6VLXC
TloustTie 0 TOMOTE€HHEIX U YY7N
TeTEPOrEeHHBIX PEAKIIHUIX
TloustTie 0 XUMHYECKOM
paBHOBecuH. DaKTOPBHI,
8 BJIMAIOIINE HA CKOPOCTH https://m.edsoo.ru/H4FH7
XUMHUYECKOHN PEaKIuu 1 NZNM
MIOJIOKEHNE XUMUYECKOTO
paBHOBECHS
OKHCIIUTEILHO-
https://m.edso0.ru/648V1I
9 BOCCTAHOBUTEIbHEIE
026
peakuuu
Teopus
10 AIEKTPOJTUTUYECKON https://m.edsoo0.ru/2KCYC
nuccormanuyu. CUJIbHEIE U LZ16
cia0ble AJIEKTPOIUTHI
1 WNoHHble ypaBHEHUS https://m.edsoo.ru/VN2SB
peakui ON1R
XUMHUYECKHUE CBOUCTBA
12 KHUCIJIOT X1 OCHOBaHUU B https://m.edsoo.ru/8HH81

CBETe IpeJCTaBICHUI 00
IEKTPOJIUTUYECKON

YVXI



https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/8HH81YVXI

JUuccolranun

XUMHYECKHE CBOUCTBA
COJIEH B CBETE

https://m.edsoo.ru/ETD5Q

13 | mpencraBieHwmii 06 ) TS4G
BIEKTPOJIUTUYECKON .
JUCCOLIMAIAN
[TonsTue o ruaponmnse https://m.edsoo.ru/9JFRAV
14 .
colen ESW
15 O6oOmenne n https://m.edsoo.ru/FEEIZR
CHUCTeMaTH3alusl 3HAHUI MBG
[IpaxTueckas padora Ne 1.
16 «Pemenune https://m.edsoo.ru/7VXTF
JKCIEPUMEHTAIBHBIX HJT4
3a1a4»
KonTtponbHas padorta Ne2
10 TEME
17 «INEKTPOTUTUYECKAS https://m.edsoo.ru/9RKLZ
JIUCCOLAALUSL. DNUX
XHUMHUYECKUE PEAKIIUU B
pacTBopax»
OO1as XxapakTepucTuKa
18 rajoreHoB. XUMHYECKUE https://m.edsoo.ru/NNYKY
CBOICTBa Ha MpUMEPE ZF12
XJIopa
19 Xnoposonopona. ConsiHast https://m.edsoo.ru/CWVSH

KHUCJI0Ta, XUMHYCCKHE

CD2M



https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M
https://m.edsoo.ru/CWVSHCD2M

CBONCTBA, ITOJIy4CHHUE,
IIpUMEHEHNE

[IpakTtuyeckas padora Ne 2
o teme «Ilomyuenue

https://m.edsoo.ru/PVEXI

20
COJISSHOM KHCIIOTBHI, YWEG
N3y4YeHUe €€ CBOMCTB»
Beruucnenus no
21 YPaBHCHUAM XUMHUUYCCKUX https://m.edsoo.ru/4BI5HO
peaKkuuii, €Clii OJJUH U3 70F
peareHTOB JaH B H30BITKE
29 OO6mrast xapakTepucTuKa https://m.edsoo.ru/VMWK
anemMeHTOB VIA-rpymsl ERSEP
ANIOTpOIHBIE
MOIU(UKAITUU CEPBHI.
23 Haxoxnenue cepol u eé https://m.edsoo.ru/CX10E
COEIMHEHUH B NIPUPOJE. UsPO
XUMHUYECKUE CBOMCTBA
cepsl
CepoBoopo/i, CTpOCHHE,
24 (bnznqecmfe " xnl;mqecme https://m.edsoo.ru/ECGX2
. B4OW
CBOMCTBA
Oxkcunpl cepol. CepHast
KHCJIOTa, GPU3UYECKUE U https://m.edsoo.ru/ULRFL
25 .
XUMUYECKHUE CBOMCTBA, CHH1
MIPUMEHEHUE
26 XUMHUYECKUE PEAKIUH, https://m.edsoo.ru/H7FT3N



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4

JeXKallue B OCHOBE
IIPOMBIIIJIEHHOTO criocoda
IIOJIY4EHUS CEPHOU
KUCIOThL. XUMHUYECKOE
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COeTMHEHUSMU CEPhI

O
zZ
=

Briuucienne MaccoBoi

https://m.edsoo.ru/HSJE18

27
JIOJTH BBIXOJIa TIPOIYKTA EWN
peaxiuu QIR
OO01as XxapakTepucTuKa
2IEMEHTOB V A-Tpynisl.
28 ASOT. DACIPOCTDANCHIE B https://m.edsoo.ru/WAHR
> pacpocTp MB976
npupo/ie, GU3NIecKue u
XUMUYECKHE CBOWCTBA
AMMHmak, ero pusndeckue
. https://m.edsoo.ru/HZAYE
29 ¥ XHMHYECKHE CBOMCTBA, 5F13
MOJIy4YeHUE U IIPUMEHEHHE
[TpakTruueckas padota Ne 3
30 no teme «llonydyenue https://m.edsoo.ru/JORP64I
aMMuaka, U3y4eHue ero FJ
CBOMCTB»
A30THas KUCIOTa, €€
31 e p—— https://m.edsoo.ru/U2DYE
. DMYE
CBOICTBa
32 Hcnons3oBanue HUTPATOB https://m.edsoo.ru/SHBKCI

M COJIell aMMOHUS B

QCB



https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/5HBKCIQCB

KaueCTBE MUHEPAIbHBIX
ynoOpeHuit. XumMudeckoe
3arpsi3HEHUE OKPYXKaroLen
Cpelbl COEAMHEHNUAMU
azoTa

®docdop. Oxenn pochopa
(V) u pocdopnas kucnora,

https://m.edsoo.ru/GDQJS

33
(bu3HYecKue U XUMHUYECKUE O3WP
CBOMCTBA, MTOJIy4CHHE
Hcnonws3oBanne docdaTton
B KQ4€CTBE MUHEPAITBHBIX
. https://m.edsoo.ru/UAZ3H
34 | ymoOpenuii. 3arpsi3HEHUE
o u6sv
MIPUPOTHOM CpeIbl
dbocdharamu
Yraepon,
35 pacnpocTpaHeHUE B https://m.edsoo.ru/DWOM6
npupo/ie, GU3NIecKue u SUUL
XUMUYECKUE CBOMCTBA
Oxkcunpl yriepojaa, ux
¢buznyeckue 1 XuMu4ecKue
. https://m.edsoo.ru/OXQAP
36 CBOMCTBA. DKOJOTUYECKHUE GNCE
MpoOJIeMbl, CBSI3aHHBIE C
okcuoM yriepona (IV)
YromnpHasa KucioTa U eé https://m.edsoo.ru/O0HQHD
37
coJIn 6IPA
38 TMpaxrideckas pabora No 4 https://m.edsoo.ru/G2HZX

QGCs8



https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/G2HZXQGC8

o teme "[lonydenue
YIJIEKHUCIIOTO rasa.
KauectBennas peakuus Ha
KapOoHAT-UOH"

39

HepBOHaanIBHBIC IIOHATHUA
00 OpraHMYecKux
BEIIECTBaX KakK O
COCIIMHEHUSX yIiiepoaa

https://m.edso00.ru/30TI1Z1
097

40

Kpemnwnii u ero
COEIMHEHUS

https://m.edsoo.ru/75JXNH
018

41

[IpakTueckas pabora Ne 5.

Pemenne
AKCIEPUMEHTAIBHBIX 33724
o Teme «Baxxuenmne
HEMETaJUTbl ¥ X
COCIUHCHHUS)

https://m.edsoo.ru/O7E8D0
D7Z

42

Kontponbhas padoTa Ne3
1o teme «Baxueiime
HEMETaJIJIbl U UX
COEJIMHEHUS

https://m.edso0.ru/S85J9U
GH3

43

OO1as XxapakTepucTuKa
XUMHYECKUX DJIEMEHTOB —
MeTaioB. Meramnnyeckas
CBS3b U METAJUIMUECKAst

KpucCTajlliInueCcKasd peméTKa.

duznueckue cBoiicTBa
METAJIOB

https://m.edso0.ru/XK1GY
PCO1



https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/XK1GYPCO1

XUMHUYECKUE CBOUCTBA

METAaJIJIOB. https://m.edsoo.ru/Z7YRN
44 .
DNEeKTPOXUMHUYECCKUHN P PAEW
HaIlpsKEHUH METaJUIOB
OO01mue crocoOsl
MOJIy4E€HHS] METAJLJIOB.
CrutaBel. Berauciienust mmo
45 ABHEHISIM XHMUHECKIX https://m.edso0.ru/G54GD
ypasHen QI2D
peaKkuuii, €Clii OJUH U3
pEareHTOB COACPKUT
npuMecH
[Tonsatne o xoppo3nn https://m.edsoo.ru/4FIGDQ
46
METalJIOB WOow
https://m.edsoo.ru/X1B4BP
47 [IlerouHbIC METAILITBI
Uuw2
48 OKcuIbl ¥ THAPOKCHUIBI https://m.edsoo.ru/Q4DX0
HATpUA U KIS G3U9
Illenoyno3zemMenbpHbIC
49 T — https://m.edsoo.ru/REOCD
! H YOK6
MarHui
Baxknelmnme coenuHeHns https://m.edso0.ru/CJR96C
50
KaJIbILUS MZA
O06o001menue u https://m.eds00.ru/O5PXG
51 .
CHUCTEMAaTHU3alMs 3HAHUMN GI1BE
59 JKécTxkocTh BOIBI U https://m.edsoo.ru/WFMBF

crnocoOsbl e€ ycTpaHeHUs

TTTP



https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/G54GDQI2D
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/WFMBFTTTP

[Ipaktuyeckas padora Ne 6

https://m.edsoo.ru/NF1RO

53 1o Teme "JKEcTKoCTh BOJIBI —
U MeTO/JIbl €€ ycTpaHeHus"
https://m. .ru/9ZJ8RD
54 PN p— ttps://m.edso0.ru/92J8
1TV
55 AmMdoTepHbIe CBOCTBA https://m.edsoo.ru/NI5KII
OKCHJIa ¥ THAPOKCHUAA QJ5
https://m. .Tu/F20NJR
56 Weneso ps://m.edsoo.ru/F20NJ
5SR
OKXcuabl, THAPOKCHUIBI 1
A P A https://m.edsoo.ru/IRTUB
57 cosmm xkene3a (I1) u sxenesa
LAMP
)
O0o00611EHNE U https://m.edsoo.ru/NAON6
58 .
cucTeMaTu3alys 3HaHuH HGKZ
[TpakTruueckast pabota Ne 7.
Pemenne
59 AKCIEPUMEHTAIBHBIX 3a]a4 https://m.edsoo.ru/ZN7G0
o teMe «BaykHennne QSMX
METaJUIBI U UX
COETMHEHU S
Brruncnenus o
YPaBHEHUSIM XUMUYECKUX
peaKuii, €CJIi OJIUH U3
https://m.edsoo.ru/AYD2H
60 | peareHTOB JaH B U30BITKE

HJIN COACPKUT IIPUMCCH.
Brrunciaenus MacCoBOM
AOJIN BbIXOJa ITPOAYKTa

ESlY



https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
https://m.edsoo.ru/AYD2HE5IY

peakuuu
O06o0611IeHNE U https://m.eds00.ru/BSTOVT
61 . 1
cUcTeMaTu3anus 3HaHul KOP
KonTpomabnas pabora Ne4
o TeMe «Baxuelinine https://m.edsoo0.ru/703C80
62 1
METaJJIBI U UX AGN
COEIMHEHUS
BemiectBa u MmaTepuaibl B
R o P https://m.edsoo.ru/OF132J
63 OBCEIHEBHOM KU3HU 1 MTO
yeJI0BeKa
64 XHWMHYECKOE 3arpsA3HEHUE 1 https://m.edsoo.ru/9ANGY
OKpYKaroLEenl Cpeibl EYQI
65 Posib xuMuu B permennu 1 https://m.edso0.ru/18Q203
9KOJIOTHYECKUX MPOOIIeM Y28
Pe3epBHEIT YPOK.
P P https://m.edsoo.ru/DT1BA
66 O06001IeHuEe U 1 S5U4
cucTeMaTu3anys 3HaHUu!
Pe3epBHEIT ypOK.
P P https://m.edsoo.ru/P52TJZ
67 O06001IeHuEe U 1 NXV
cucTeMaTu3alus 3HaHUH
PesepBHEIT ypOK.
P P https://m.edsoo.ru/TMK36
68 O06006111EHNE U 1 TIZG
cucTeMaTHU3alys 3SHaHUH
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/B8T9VTKOP
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/703C804GN
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/OFI32JMT0
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/9ANGYEYQI
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/18Q203Y28
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/DT1BAS5U4
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/P52TJZNXV
https://m.edsoo.ru/TMK36TJZG
https://m.edsoo.ru/TMK36TJZG




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOW MTPOT'PAMMBI

8 KUIACC
Kon .
IIpoBepsiemble MpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
MpoBEePsSIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 00111eT0 00pa30BaHuUs
pe3yJbTara
1 I1o Teme: ((HepBOHaLIaJ'II)HBIe XUMHUYCCKUEC [TOHATUA»
PaCKpeIBAaTh CMBICII OCHOBHBLIX XHUMHWYCCKUX OHATHH: aToM, MOJICKYIIa,
XHMHYECKAN 3JIEMEHT, TPOCTOE BEMIECTBO, CIIOKHOE BEIIECTBO, CMECh
(oTHOpOTHAS ¥ HEOJHOPO THAS ), BAJICHTHOCTh, OTHOCHUTEIbHAS aTOMHAs U
MOJICKYJISIpHAsT Macca, KOJMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
11 MaccoBasi JIOJII XHMHYECKOTO JJIEMEHTAa B COCIWHEHUH, MOJISIPHBIN
' 00BEM, XHMHYECKas peakiysi, KIacCH(pUKAUs peaKknui: peaKiuu
COCIIMHCHUS, PEAKIMH PA3JIOKEHUs, PEAaKIHW 3aMelIeHHs, PEaKInu
o0MeHa, IK30- U SHJIOTEPMHUYECKUE PEAKIINH, TETUIOBOK d(D(eKT peakunw,
pacTBOp, MaccoBas JOJisi BemiecTBa (TIPOIICGHTHAs KOHIICHTpAIIHs) B
pacTBope
12 WITIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKHX MOHITHH H
' IPUMEHSTH 3TH MOHATHUS TIPU ONIHCAHUU BEIIECTB U MX MPEBPALICHUN
13 UCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJISi COCTaBICHHS (QOpPMYII
' BEIICCTB ¥ YPAaBHCHUI XUMUYECKUAX PEAKIIUN
14 pacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHS MAacChl BEIIECTB, MOCTOSIHCTBA
' cocTaBa, aTOMHO-MOJICKYJISIPHOTO YUEHHsI, 3aKOHA ABOTAIPO
1.5 OTIPENICNATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OMHAPHBIX COCAMHEHHIX
16 KJIacCUUIIMPOBATh XUMHYECKUE peaknuu (10 YHCIYy U COCTaBY
' YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TeIIOBOMY 3 deKTy)
17 BBIUHUCTISATh OTHOCHTEIBHYIO MOJIEKYISPHYIO M MOJSIPHYIO MAaccChl
' BEILECTB
18 BBIUUCTISATH MAacCOBYIO JIONI0 XUMHYECKOTO »JJeMeHTa Mo Qopmyse
' COCIUHCHUS,
1.9 BBIUHCIISATH MAaCCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
1.10 MPUMEHSITh €CTECTBEHHOHAYYHBIE METOJBI MO3HAHUS — HaOIOJCHHE,




U3MEpPEHUE, MOJEIMPOBAHUE, SKCIIEPUMEHT (PEaJIbHBIN U MBICIEHHBIN)

ITo Teme: «BaxHelmume npeacTaBUTEIM HEOPraHUYECKUX BEIECTBY

2.1

PaCKpbIBaTh CMBICII OCHOBHBIX XHMHYCCKHUX TIOHSATHM: OKCHua, KucJjoTa,

OCHOBAaHHE, COJIb

2.2

ONIPENENsATh IPUHAUISKHOCTh BELIECTB K ONPEACNIEHHOMY KIaccy
COEMHEHUH 10 GopMyIam

2.3

KJIaCCI/I(i)I/IHI/IpOBaTI) HCOPTraHNMYCCKHEC BCUICCTBA

24

XapaKTepu30BaTh (OMHUCHIBATh) OOIIHME XUMHYECKHE CBOMCTBA BEIIECTB
Ppa3IUYHBIX KJIaCCOB, MOATBEPIK1ast OTHCaHue npuMepamMmu

MOJIEKYJISIPHBIX YPAaBHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIUIA

2.5

IIPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOIO
COCTaBa, BO3MOYKHOCTM MPOTEKAHWS XHMHYECKUX NPEBPAILICHUI B

PA3JIMYHBIX YCIIOBHUAX

2.6

CledoBaTh  NpaBWJIaM  IOJb30BaHUA  XUMHUYECKOW  TOCYJIOH  H
nabopaTopHBIM O00OpYJAOBaHWEM, a TaKXKe TpaBWJIaM OOpaIeHUsS ¢
BEIIECTBAMH B COOTBETCTBHH C WHCTPYKIHUSIMH TIO BBITOJIHEHHUIO
7a00PAaTOPHBIX XUMHYECKHX OMBITOB [0 TOJYYEHHI0 U COOMpaHUIO
razoo0pa3HbIX BEIIECTB (BOJOPOJA M KHUCIOpPOJA), TMPUTOTOBIICHUIO
pacTBOPOB € ONMPENETEHHOM MAaCCOBOM J0JIEM PaCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAMTH  XUMHUYECKHE  OKCIEPUMEHTHl IO
pacro3HaBaHUIO PACTBOPOB LIEIOYEH U KUCIOT C TOMOUILIO HHAUNKATOPOB
(makmyc, penosdranenH, METUIIOPAHXK U APYTUe)

2.7

IPOBOAUTDH PACUETHI [0 YPABHEHUIO XUMUYECKON PEeaKINU

I[To Tteme: «llepuoanueckuii 3akoH u llepuoaudeckas cucrema
xumuueckux oanemeHtoB JI. WM. MenneneeBa. CrpoeHHe aTOMOB.
Xumudeckas cBs3b. OKHCIUTEILHO-BOCCTAHOBUTEIILHBIC PEAKITAN

3.1

pacKpbIBaTb CMBICII OCHOBHBLIX XHUMHYCCKHX MMOHSATHH: AAp0o  aTroma,
SHGKTpOHHLIﬁ clioit aToMa, aToOMHasAa Op6I/ITaHB, paauyc aroma,
XUMHUYCCKaA CBA3b, IOJIApHAsA KW HCIOJIPHAA KOBAJICHTHAsA CBA3b,
QJICKTPOOTPULIATCIIbBHOCTb, NOHHAA CBA3b, MOH, KATHOH, aHHWOH, CTCIICHb

OKHUCJICHUA

3.2

KJ'IaCCI/I(I)I/IL[I/IpOBaTB XUMHNUYCCKHE JJICMCHTEI

3.3

ONMCBHIBATh M XapakTepus3oBaTh TaOnmuuHyto ¢opmy Ilepuoanueckoit
CHUCTEMBl XMMHYECKMX DJEMEHTOB: pas3iuyaTh TMOHSATHUS «IJIaBHas
nojarpynna (Arpymnmna)» u «obounas noarpynmna (brpymnmna)», «mansie» u
«OOJIBININE) NEPUOIBI

3.4

packpbiBaTth cMbici  [lepuommueckoro 3akona JI.M. Menneneesa:




ACMOHCTPUPOBATL INOHUMAHUC HepI/IOI[I/I‘-IeCKOf/'I 3aBUCHMOCTH CBOMICTB

XUMHUYCCKHUX 3JICMCHTOB OT UX ITOJIOXKXCHUSA B HepnonnquKoﬁ CUCTEMC

3.5

COOTHOCHTH  0003HAUeHUs, KOTOpble  HMEITCI B Tabmiwmie
«Ilepnonuyeckas cucreMa xumudeckux anemeHToB .M. MenneneeBa» ¢
YHCJIOBBIMH  XapaKTEPUCTUKAMH  CTPOCHHS  aTOMOB  XHMHYECKHX
3JIEeMEHTOB (COCTaB M 3apsn siapa, oOlee YHUCIOo DSJIEKTPOHOB |
pacnpeiesieHue UX 10 3JIEKTPOHHBIM CII0SIM)

3.6

ONpCACIIATh CTCIICHL OKUCIICHUS 3JICMCHTOB B 6I/IHapHI>IX COCIUHCHUAX

3.7

OTpENENATh BUJ XUMHYECKOW CBA3M (KOBaJieHTHass M HOHHAs) B

HCOPraHNMYCCKUX COCANHCHUAX

9 KUIIACC

Kon
NnpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble IpeAMeTHbIE Pe3yJIbTATBI 0CBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus

1

ITo Teme: «BelecTBO U XUMUYECKask PEAKIIUS»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX TOHSATUH: pacTBOp,
ANEKTPOJIUTBI,  HEDJEKTPOJUTHI, AIEKTPOJUTHYECKass AMCCOLMaLuS,
peakuuu HMOHHOTO OOMEHa, KaTalu3aTrop, XHUMHUYECKOe pPaBHOBECHE,
oOpaTuMble 1 HEOOpaTUMBbIE PEaKIUU, OKUCIUTEIbHOBOCCTAHOBUTENbHBIE
peaKkiuu, OKHCIUTENb, BOCCTAHOBUTEb, OKHUCICHUE U BOCCTAHOBJICHHE,
aioTponusi, aMpOTEepHOCTh, XUMUYECKasi CBSI3b (KOBaJIEHTHAsl, MOHHAs,
MeTaJJINYecKas), KpHUCTaJUIMYecKass pemeéTKa, CIUIaBbl, CKOPOCTb
XUMHYECKON pPeaKInu

1.2

HIUIIOCTpUPOBATh B3aMMOCBA3b OCHOBHBIX XHUMHUYCCKUX MOHATHH U
IIPUMCHATD OTU IIOHATHS IIPU OIIMCAHHUH BCHICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YPABHEHMS DJIEKTPOJIUTHYECKON JUCCOLUMALUU  KHUCIIOT,
LIEJI0YEe M COJIEM, TOJIHBIE M COKpaUIEHHbIE YPABHEHUS pEaKUUu
MOHHOTIO 0OMeHa

1.4

pacKpbIBaTb CYIMHOCTbL OKHCIIMTCIBHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ
IMMOCPEACTBOM COCTABJICHUA 3JICKTPOHHOTO OaaHca 3TUX peaKI_[I/Iﬁ

1.5

IMPOBOIUTH pvaéTbI 10 YpaBHCHUIO XHMHUYECKOH pcaKknnun

Ilo temam: «HemeTamnbpl M HX CcoedMHEHUS» U «MeTamibl M HX
COCAUHCHUA»

2.1

XapaKTCPU30BaATh (OHI/ICLIBaTB) 06IJ_II/IC )51 CHCI_II/I(I)I/I‘-ICCKI/IG XUMHWYCCKHEC




CBOMCTBA MPOCTBIX M CIOXKHBIX BEIIECTB, IOATBEPXKIAs OIMCAaHUE
IIpUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX

XUMHUYECKUX PEAKIIUI

2.2

COCTaBJIATh YpPaBHCHHA peaKHHﬁ, MNOATBCPKAAOIINX CYIICCTBOBAHHC

TCHETHUYCCKOM CBS3U MCKAY BEIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

ITPOrHO3UPOBATH CBOIiCcTBa BCIICCTB B 3aBUCHMOCTHU OT HUX CTPOCHUA,
BO3MOJXHOCTH IPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PAa3JIMYHBIX

YCIIOBHSIX

24

cledoBaTh  NpaBWJlaM  TOJIb30BAHUS ~ XMMHYECKOW  MOCYIOM U
nabopaTopHbBIM O00OpYZOBaHMEM, a TaKKe TMpaBWIaM OOpalleHus C
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITIOJHEHHUIO
7a00PATOPHBIX XUMHUYECKHX OTBITOB IO TIOJIYYCHHIO W COOWMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHaKa U YTIIEKUCIIOTO Ta3a)

2.5

MPOBOJUTh  PEaKIUH, TOATBEPKIAIONINEe  KAYECTBEHHBIA  COCTaB
Pa3IUYHBIX BEIIECTB: PACO3HABATh OIMBITHBIM MyTEM XJIOPHI-, OPOMUI,
noaua, kapbonar, pocdar, cunukar, cynbdar, THAPOKCUTAOHBI, KATHOHBI
aMMOHWMSI, MOHBI W3YYCHHBIX METAJUIOB, TMPHUCYTCTBYIOIIHNE B BOJHBIX

pacTBOpax HEOPraHUIECKUX BEIIECTB

ITo Teme: «XuMHs U OKpyKaromas cpeiar»

3.1

pacKpbIBaTh CMBICI OCHOBHBIX xumuueckux mnonartuii: I1/IK BemecTBa;
KOPpPO3HUs METAJIIOB

3.2

IPUMEHSTh OCHOBHBIC OIEPAIMU MBICIUTEIBHOM NEATEILHOCTH — aHAJIH3
U CHUHTE3, CpaBHEHHE, O0OOIIEHHE, CHUCTEeMATU3AIUI0, BBISIBICHHC
NPUYHHHO-CJICIICTBEHHBIX CBS3€H — JUIS M3YYEHUs CBOMCTB BEIIECTB U
XUMUYECKUX PEaKIMif; eCTECTBEHHOHAYyYHbIC METOJIbl TO3HAHUS —
HaOrO/IeHNE, W3MEPEHHUE, MOJICITHPOBAHUE, DKCIIEPUMEHT (peasIbHbId U
MBICJICHHBIN )




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XMMUM B KW3HU 4YEOBEKa. XUMHUS B CHCTEME HAyK.
Tena u BemecrBa. @U3NMYECKHE CBOMCTBA BEUIECTB. ArperaTHOE COCTOSTHUE
BEIIECTB

1.2

ITonatue o METOJaX IIO3HaHHUsI B XHUMUH. Yucteie BE€IICCTBA M CMCECH.

CriocoOslI pazneneHus cMmecen

1.3

ATOMBEI H© MOJICKYJIBI. XumMuueckre dieMeHTH.. CHMBOJIBI XUMHYECKHX

251eMeHTOB. [IpocTeie U cnoxHbIe BenecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuyeckas popmyina. BaleHTHOCTh aTOMOB XUMUYECKUX JIEMEHTOB. 3aKOH
MIOCTOAHCTBA  cocTaBa  BemiecTB.  OTHOCUTENbHAss aTOMHas — Macca.
OtHocuTenbHass MoJIEKyNsApHas Mmacca. MaccoBag 10 XMMHYECKOTO
JJIEMEHTA B COCAMHEHUU

1.5

KonunuectBo BemiectBa. Mousib. MossipHas macca. B3auMoCBsI3b KOJIMYECTBa,
Macchl M 4YMcCia CTPYKTYPHBIX €AMHHUII BeulecTBa. Pacué€rsl mo dopmynam
XUMHYECKUX COECTUHEHUI

1.6

duznueckue U XUMUYECKUE SBICHUS. XUMHUYECKasl peakius u e€ MpU3HaKH.
3aKkOH  COXpaHEHWsi  MacCchl  BemlecTB.  XHMHYECKHE  YpPaBHCHUSI.
Knaccupukanuss  XUMHYECKMX  peakiuid  (COeAMHEHHs,  Ppa3JI0KCHUS,
3aMeIieHus, 0OMeHa)

1.7

XUMUYECKUN OSKCIEPUMEHT: 3HAKOMCTBO C XUMHMYECKOW TMOCYAOH, C
npaBujgaMd  paboTel B Jjabopatopud W OpuéMamMu  OOpalleHHs ¢
1a00paTOPHBIM 000pYIOBAHUEM, U3yUEHUE U ONHUCAHUE (PU3UUECKUX CBOMCTB
00pa3IoB HEOPraHMYECKHX BEIISCTB, HAOIIOACHUE (PU3NUSCKHUX (TIaBJIICHHUE
BOCKa, TasiHUE JIbJa, pacTUpaHHUe caxapa B CTYIKE, KHIIEHWE U KOHACHCAIUs
BOJIbI) U XMMHUYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE METHOMW IPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCJIOTOW) SIBJICHUWH, HAOMIOJIEHWEe M OIHMCAHHE
NPU3HAKOB TMPOTEKAHUS XUMUYECKHUX peakuuil (paszlokeHue caxapa,
B3aMMOJICHICTBHE CEPHON KHUCIOTHI C XJIOpPUAOM Oapusi, paszIoKEHUE
ruapokcuaa meau(Il) mpu HarpeBanuu, B3auMoJEMCTBHE Kele3a C PACTBOPOM
comu memu(ll), wm3yueHue cmocoOOB pazgencHUs cMecedl (C MOMOIIBIO
MarHuTa, (UIbTPOBaHHE, BbIMAPUBAHUE, NUCTUIUIAIUS, XpoMmaTorpadus),




MPOBEACHNUE OYHCTKH IOBapeHHOW COJM, HAOMIONEHHEe H  OMNHCAaHUE
pEe3yJbTaTOB IPOBEACHUS OIbITa, WIUIIOCTPUPYIOLIETO 33aKOH COXPAHEHHUS
Macchl, CO3JaHHE MOJEIIEN MOJIEKYJI (ILIAPOCTEP/KHEBBIX)

Baxwuelime npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech rasos. CoctaB Bo3myxa. Kuciopox — asemMeHT u mpocrtoe
BemecTBO. HaxoxkieHne Kuciaopoaa B MpHpoJie, pu3nuecKkne U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenne kucnopona. CrnocoOsl
MOJy4eHHs KUCIIOpoJa B Ja0OpaTOpuy M MPOMBINUIEHHOCTH. KpyrosopoT
KHcaopoaa B mpupoae. O30H — alIoTponHast MoAUDUKALIMS KUCIOpOJa

2.2

TemoBoil 3¢p(dekT XUMUYEeCKOW peakuu, TEPMOXUMHYECKHE YypaBHEHUS,
9K30- U JHJIOTEpPMUYECKHE peakluuu. TOIIMBO: yroiab U METaH. 3arps3HeHue
BO3/IyXa, YCWJICHHE MApHUKOBOTO 3 (deKTa, pa3pylIeHHe 030HOBOTO CIIOs

2.3

Bonmopon — snemeHT u npoctoe BemecTBo. Haxoxkaenne Bo1opoJa B Ipupoze,
¢u3nueckre M XUMHUYECKHE CBOICTBA, NMPUMEHEHHE, CIOCOObI MOTy4eHHS.

Kucnorte! u conu

2.4

MoutsipHblii 00bEM ra3oB. Pacué€Tbl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

duznyeckue CcBoiicTBa BoAbl. Boma kak pactBoputenb. PacTBOpHI.
HacelimieHHbie 1 HEeHAChIIIEHHBIE pacTBOPBL. PacCTBOPUMOCTE BELIECTB B BOJE.
MaccoBasg 1107 BEIIECTBA B pPAacTBOpe. XHUMHYECKHE CBOWCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpOB B MpUpoJe U B KU3HU 4esnoBeka. KpyroBoport
BOJBl B Mpupoje. 3arps3HeHue MNpUPOAHBIX BoA. OxpaHa U OYHCTKa
HIPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmdeckux coeauHenuit. Oxcunabl. Kimaccudukamms
OKCHJIOB: COJIeoOpa3yromue (OCHOBHBIC, KHCIOTHBIC, aM(OTEepHbIE) U
HecosieoOpazyromue. Homenkiarypa okcuaoB. @uU3nUecKrue W XUMUUYECKUE
CBOMCTBa OKCHIOB. [losrydeHue OKCuIoB

2.7

OcHoBanus. Krnaccudukanust ocHOBaHWH: MIENOYM UM HEPACTBOPHUMBIE
ocHoBaHus. Homenknarypa ocHoBaHuil. ®Dusnueckue Hu XUMHUYECKUE
cBOlcTBa OCHOBaHUM. [loydyeHne ocHOBaHUI

2.8

Kucnotsl. Knaccuduxanus xucnot. Homenknarypa kucnor. @usndeckue u
XUMH4YECKHe cBolicTBa KuciaoT. Pian aktuBHocTn MetaiuioB H.H. Bbexerosa.
[Tonyyenue kucnot

2.9

Conu. Homenknatypa coisieid. @u3nueckne U XUMUYECKUE CBOMCTBA COJIEH.
ITony4yenue coie

2.10

I'eneTnueckas cBS3b MCKAY KJIaCCaMH HCOPIraHUYICCKUX COCIUHEHUN
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XHUMHUYECKUMN OKCIICPUMCHT: KaUCCTBCHHOC OINPCACICHUC COACPIKAHUA
KHCJIOPpOda B BO3AYXC, IMOJIYYCHHC, CO6I/IpaHI/Ie, PpacCiio3HaBaHUC U U3YUCHUC




CBOMCTB KUCIIOPO/1a, HAOIIOJICHUE B3aUMO/ICHCTBUS BEIIECTB C KHCIOPOJIOM U
yCIIOBUSI BO3HUKHOBEHUS U NPEKpAIllEHUs] TOpeHus (1moxapa), 03HaKOMJIEHHE
¢ oOpa3aMu OKCHJOB M ONHMCAaHUE HMX CBOWCTB, MOJy4eHHE, coOMpaHue,
pacrno3HaBaHUE U HU3Y4YE€HUE CBOMCTB BojaopoJa (TOpeHue), B3auMOJeHCcTBIE
BOJOpOJa C OKCHJIOM meau(Il) (BO3MOKHO HCIIOJIb30BaHuE
BUJIEOMATEPHUAJIOB), HAOJIIOJICHHE OOpa3IOB BEUIECTB KOJUYECTBOM | MOJIb,
UCCIIEIOBAaHNE OCOOCHHOCTEH  pacTBOPEHHUS BEIIECTB C  Pa3IMYHOMN
pacTBOPUMOCTBIO, TPUTOTOBJIECHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM
JIOJIE PAcTBOPEHHOTO BEIIECTBA, B3aUMOJCHCTBUE BOJbI C METAJLIAMH
(matpueM u KanmbliieM) (BO3MOXKHO UCIIOJIb30BaHUE BHUIEOMATEPUATIOB),
OTIpE/IeNIEHNE PACTBOPOB KUCIOT M IIEJI0YeH C MOMOIIbI0 HHAWKATOPOB,
uccienoBaHue o0Opa3lOB HEOPraHWYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB,
HaOJIO/IeHNEe H3MEHEHMs] OKPAacKM HHAMKATOPOB B pacTBOpax KHUCIOT H
uiesiodet, n3ydenue B3aumojeiictBus okcuaa Meau(Il) ¢ pactsopom cepHoii
KHCIIOTBI, KHUCJIOT C MeTa/llaMi, peakUuid HeWTpanuszanuu, MoJIydyeHHue
HEpPACTBOPUMBIX OCHOBAHMH, BBITECHEHHE OJHOIO MeTajlla JPYyruM U3
pacTBOpa CoJiM, pElIeHNE SKCIEPUMEHTAIBHBIX 3a7a4 no Teme «Baxueimme

KJIaCChl HCOPraHN4CCKHUX COGHHHGHHﬁ)}

[Tepuoanueckuii 3akoH u [lepuoanyeckasi cucTreMa XUMHUYECKUX AJIEMEHTOB
H.N. Menaeneea. CTpoeHre aTOMOB. XUMHUYECKas CBSI3b. OKUCIUTEIBHO-
BOCCTAaHOBHTEIIbHBIE PEAKITUN

3.1

[lepBpie MOMBITKM KJIACCHU(PHUKAUU XUMHUYECKUX 3iieMeHTOoB. [lonstue o
IPyIIax CXOAHBIX AJIEMEHTOB (LIEJIOYHBIE U IIETOYHO3EMENbHbIE METaJLIbL,
TaJIOTeHbl, UHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphle 00pa3zyroT am¢oTepHbIE
OKCHUJbI U TUAPOKCUIBI

3.2

[Tepuonnueckuii 3akoH. Ilepuogmyeckas cucremMa XUMHUYECKUX 3JIEMEHTOB
.. MenneneeBa. KoporkomepuogHas u UIMHHONEPHOIHAS — (OPMBI
Ilepuomnueckoit cucteMbl xumuueckux snemeHtoB J[.MI. Mennaeneesa.
[lepuoast u rpynmnel. PU3HUECKUI CMBICT MOPSIIKOBOTO HOMEpAa, HOMEPOB
NEepPUO/Ia U IPYIIIBI 3JIEMEHTA

3.3

Crpoenue atomoB. CoctaB aroMHbIX siaep. M3otonbl. DnekTponsl. CTpoeHue
ANICKTPOHHBIX 000JI04eK aToMOB TEepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
[Tepuonnueckon cucremsl .M. Menaeneesa. XapakrepucTuka XUMHUECKOTO
3JIEMEHTA 10 €ro MoJjoxeHuro B [lepuonnueckoii cucreme [[.1. MenneneeBa

3.4

3aKOHOMEPHOCTH HU3MEHEHHs paJuyca aTOMOB XUMHUYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYIIaM U IIEPUOAAM.
3nauenue llepnoanueckoro 3akoHa u Ileproauueckoi CUCTEMBI XMMHUYECKUX
JJIEMEHTOB JUIsl pasBUTHsA Hayku W npaktuku. .M. MenneneeB — y4éusiil u




I'pakJaHUH

3.5

Xumuueckasi cBa3b. KoBaneHTHas (MOJisspHAsT W HEMOJISIpHAsi) CBS3b.

9JIGKTpOOTpI/IIIaT€JH)HOCTI) XHMHUYECKUX dJIeMeHTOB. MloHHAas CBI3b

3.6

CrerneHb OKHCJICHHA. OKHUCIIMTEIIFHOBOCCTAaHOBUTEIILHBIC pCaKknuu.

[Tponeccrr okuciienus U BOccTaHOBIEHUsA. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN 3KCIIEPUMEHT: H3ydeHHE OO0pas3loB BELIECTB METAIOB U
HEMETAJUIOB, B3aMMOJICHCTBHE THAPOKCUIA LIMHKA C PACTBOPAMH KHUCIOT U
LIEJI04Y€el, IPOBEACHHE OIBITOB, MWILTIOCTPUPYIOIHUX TPUMEPBI OKUCIUTEIBHO -
BOCCTAaHOBUTEJIbHBIX peaKuil (ropeHue, peakluu pas3yiokeHUsl, COETUHEHMS)

9 KUIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUS

BemectBo n xumuyeckas peakuus. [lopropenne

1.1

[Tepnognueckuit 3akoH. llepnoguyeckass cucreMa XUMHUYECKHX AJIEMEHTOB
HA.N. MengeneeBa. CTpoeHHUE aroMOB. 3aKOHOMEPHOCTH B W3MEHECHHUH
CBOWCTB XMMUYECKUX JIEMEHTOB IMEPBBIX TPEX MEPUOIOB, KNS, KAIBLUS U
WX COCIMHEHHA B COOTBETCTBUM C IOJOKEHUEM JJIEMEHTOB B
[Teproanueckoit cuctemMe U CTPOEHUEM MX aTOMOB

1.2

CtpoeHue BellecTBa: BHAbl XUMHYECKOW CBSI3H. THIBI KPUCTAJUTMYECKHUX
pemeéToK, 3aBUCUMOCTh CBOWCTB BEIIECTBA OT THIIA KPUCTAUIMYECKON
peméTkn W BUJAa XUMHUYECKOW cBs3u. Knaccudukanus w HOMEHKIJIAaTypa
HEOPraHWYECKUX BEIIECTB (MEXKAyHApOIHAs W TpUBHAIbHAS). XHUMHUUYECKUE
CBOMCTBA BEIECTB, OTHOCSIIUXCS K PA3IMYHBIM KjaccaM HEOPraHUYECKUX
COCIMHCHUH, TeHETUYECKAsl CBSA3h HEOPTAaHMYECKUX BEIIECCTB

1.3

Knaccudukanus XuMHYeCKUX peakIiil Mo pa3InYHbIM MPU3HAKaM (IO YUCITY
U COCTaBy y4acTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIIOBOMY 3(h(deKTy, mo
U3MEHEHHUIO CTETIeHEH OKUCICHHSI XUMHUYECKUX 3JIEMEHTOB, TI0 00paTUMOCTH,
0 YYacTHUIO KaTalu3aropa). OK30- U DJHIOTEPMUYECKUE PEaAKIIHH,
TePMOXUMHUYECKUE ypaBHEHUS. [IoHATHE O CKOPOCTH XUMUYECKOU peakluu

1.4

[Tonsitue 00 O6paTI/IMBIX u HeO6paTI/IMBIX XUMHUYCCKUX PCAKIHUAX. Ilonsatue o
TOMOI'CHHBIX M TICTCPOICHHBIX PCAKIUAX. IlonsiTHE O XHMHYECKOM
PaBHOBCCHHU. CDaKTOpI)I, BJIMAOIIUE Ha CKOPOCTH XHUMHUYECKOMN pCakuuun "
ITOJIOKCHNUEC XUMHUUYCCKOI'0 PABHOBCCHUA

1.5

OKHCITUTETbHO-BOCCTAHOBUTEIIBHBIC peaKkiuu, 3J'IeKTp0HHHI>i OamaHc
OKHCIUTEILHO-BOCCTAaHOBUTEILHOM PpCaKIuu. CocraBieHue ypaBHCHI/Iﬁ
OKHCIIUTCIBHO-BOCCTAHOBHUTCIBbHBIX peaxunﬁ C HCIOJIb30BAHUECM MCTOAa




AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEeKTPOIMTUYECKON TUCCOLMALUU. DIEKTPOIUTHI U HEAIEKTPOJIUTHL.
Katnonsl, anmonsl. MexaHW3M [HMCCOLMAIMUA BEIIECTB C Pa3IUYHBIMHU
BUJIaMU XUMHUYECKOW cBs3u. Crenenp auccormanuu. CuiibHbIE U cladble
ANEKTPOJIUTHL. Peakiuu moHHOro OoOMeHa. YCJIOBHS TMPOTEKAHUS PpEaKIHi
MOHHOTO OOMEHA, IMOJIHBIE M COKPAIIEHHBIC WOHHBIC YPAaBHCHHS PEaKIIHA.
CBoiicTBa KHUCIIOT, OCHOBAaHMH W COJICW B CBETE NPEICTABICHHUNA 00
AIEKTPOJUTUYECKONW aucconuanuu. KadecTBeHHbIE peakIMd Ha HOHBIL.
[TonsiTue o ruapoU3e coJiei

1.7

XUMHU4YeCKUi OKCIICPUMCHT. O3HAKOMJICHHEC C MOJCIIAIMU KPHUCTAINIMYCCKUX
pelETOK HEOPraHUYECKUX BEUIECTB — METAJUIOB U HEMETAUIOB (rpadura u
ajMasza), CJIOXKHBIX BEIIECTB (XJIOpUIa HATPHs); UCCIEAOBAaHUE 3aBUCUMOCTH
CKOPOCTH XMMMYECKON peaKkIuu OT BO3ACUCTBUSA Pa3IUYHBIX (AKTOPOB;
WCCIIE/IOBAaHUE  DIIEKTPOIPOBOTHOCTH  PACTBOPOB  BEIIECTB, IMpollecca
JMCCOIMANNN  KHCJIOT, IHeNovYed M coyield (BO3MOXHO HCITOJIb30BaHHE
BHJICOMATEpUAIIOB); TPOBEJCHUE OTBITOB, WLTIOCTPUPYIOIUX TPU3HAKA
MPOTEKaHMsI peakuuil MOHHOro oOMeHa (0Opa3oBaHUE OCalKa, BBIJCIECHUE
raza, oOpa3oBaHHWE BOJbI); OTBITOB, WUIIOCTPUPYIONIUX  MPUMEPHI
OKHCITUTEITLHO-BOCCTAHOBUTEILHBIX peakmuit (ropenwue, peaknuu
pa3OKEHUs, COCAWHEHHS); PACIO3HABAHWE HEOPraHWYECKHX BEIIECTB C
MTOMOIIIBIO KAUYECTBEHHBIX PEAKIMi Ha MOHBI, PEIICHHE YKCIICPUMEHTATBHBIX
3ama4

Hemerannel u nx COCIMHCHU

2.1

OOmrast xapakTepucTHKa TajloreHoB. (OCOOCHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CcTerneHu OokuciaeHus. CrTpoeHwe W (U3HYECKHE CBOMCTBA
MPOCTHIX BEIECTB — TajJoTeHOB. XMMHUUYECKHE CBOWCTBA Ha MPHMEpPE XJIopa
(B3aMMO/ICHCTBHE C METa/UIaMH, HEMETaJIaMH, Iesio9amMu). XJIOPOBOIOPOI.
ConsiHast KUCJIOTa, XWMHUYECKUE CBOICTBa, IMOJyuYe€HUE, MPUMEHEHUE.
JlelicTBue XJ0opa M XJIOPOBOJOPOJAa Ha OpraHU3M 4YeloBeKa. BakHelmue
XJIOPUBI U UX HAXOXKJICHHUE B TIPUPOJIC

2.2

OO6mas xapaktepuctuka 31eMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTPOCHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CrpoeHue u ¢uU3NYECKUE
CBOWCTBA TPOCTHIX BEIIECTB — KHUCJIOPOJAa U Cepbl. AJUIOTPOITHbIE
MoaudUKAIMK  KHCIOpoJa M cepbl. XUMHUECKHE CBOICTBa  CepBhl.
CepoBosiopos, cTpoeHue, (Qu3uveckre U XUMHUYEcCKue cBoicTBa. OKCHIBI
cepbl KaK TMPEACTaBUTENM KUCIOTHBIX OKcuaoB. CepHas KUCIOTAa,
¢u3nueckue M XUMHUYECKHE CBOWCTBa (00IIME Kak MpeICTaBUTENs Kiacca
KUCIOT W crnernududeckre). XUMHUUYECKUE PEAKIUH, JIeKaIIe B OCHOBE




IPOMBIIUIEHHOTO CrIoco0a noirydeHus cepHoil kucinotel. [Ipumenenue. Cosn
CepHOM KHUCIIOTHI, KadeCTBEHHas peakius Ha cyiabdar-uoH. Haxoxnenue
cepsl U €€ COCIMHEHUH B Ipupojie. XUMUYECKOE 3arps3HEHUE OKPYXKaIoLen
Cpeabl COCAMHCHUAMU CCPbI (KI/ICJIOTHI)IC J0XKIU, 3arpA3HCHUC BO3AyXa MU
BOJIOEMOB), CLIOCOOBI €r0 NMPeIOTBPAIIECHHS

2.3

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUSA. A30T, pPACIpPOCTPaHEHUE B
npuposae, ¢usnyeckue M XuUMUYeckue cBoiictBa. Kpyroeopor aszora B
npupojae. AMMHUAK, ero pU3NYECKHe U XUMUYECKHE CBOMCTBA, MOJIyYEHUE U
npumeHenre. Connm amMMOHHUA, MX (U3NYECKHE U XHMHUYECKHE CBOMCTBA,
npuMmeHeHue. KauecTBeHHast peakiiusi Ha MOHbl aMMOHUs. A30THas KHCIIOTa,
e€ monydyeHue, (QU3MUECKHEe ¢ XMMHUYECKHE CBOMcTBa (0OmIMe Kak
MpeICTaBUTEINs Kilacca KUCIIOT U cneruduueckue). Mcnonabs3oBaHue HUTPaToB
U cojell aMMOHMSI B KauyeCTBE MUHEpPAJIbHBIX ynoOpeHuil. XumMudeckoe
3arps3HEHNE OKPYKAIOIICH Cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHBIE JOK/IH,
3arpsi3HeHUe BO3yXa, OYBHI U BOJOEMOB)

2.4

®docdop, amnorponusie Moaudukanuu pocdopa, hrusnueckre 1 XUMUYECKUE
ceoiictBa. Oxcun docdhopa(V) u docdopnas kuciora, Gu3UUYecKue u
XMMHUYECKHE CBOMCTBa, moiydeHue. Vcnonb3oBanue QocdaroB B KauecTBe
MHHEPATBHBIX YA00peHUI

2.5

OO6mras xapakrepuctrka 37eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHblEe CTENEHH OKUCICHHS. YTIIEepOoJ, auIOTPOIHbIE
MoAU(UKAINK, PAcpOCTpaHEHHE B MPHUpPOAE, (HU3MUECKHEe U XUMUYECKUE
cBoiictBa. Ancopoums. Kpyrosopot yriaepona B npupoze. Okcuisl yriiepoaa,
ux (u3NYeCKue M XMUMHYECKHUE CBOICTBA, JEMCTBUE HA YKUBbIE OPraHU3MBI,
MOJIydeHUE U TpPUMEHEHHE. OKOJOTMYEeCKHe NpoOJIeMbl, CBSI3aHHBIE C
okcuaoM yraepona(IV); rumoresa rnoOanbHOrO MOTEIJICHUS KIMMATa;
napHUKOBBIA 3¢ddext. YronpHas kucinora u e€ coid, Ux (Quuveckue u
XMMHYECKUE CBOMCTBA, MOJy4YeHHE U NpuMeHeHue. KauecTBeHHas peakuus
Ha KapOoHar-uonsl. Hcrmonb3oBaHue KapOOHAaToB B OBITY, MEAMIIMHE,
MPOMBIIIJICHHOCTH U CEJILCKOM XO3SHCTBE

2.6

[TepBoHauanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COSAMHEHUSIX
yriaepoAa (MeTaH, 9TaH, ATUJIEH, AlleTWJIEH, ATAHOJ, TJIHIEPUH, YKCyCHas
kuciora). Ux cocrtaB u xumuyeckoe crpoenue. [loHsTHE O OMONIOTHYECKU
BaXHBIX BEIECTBAX: JKHUpaX, Oenkax, YrieBoJaX — M WX POJH B JKU3HU
yernoBeKa. MarepuanbHOe €IUHCTBO OpPraHUYEeCKUX U HEOPraHUYECKHX
COCIMHEHU

2.7

erMHHﬁ, €ro (bI/IBI/I‘-ICCKI/Ie n XUMHYCCKHE CBOﬁCTBa, IMOJIYYCHUC U




npumeHenne. CoequHeHusl KpeMHusl B mpupoje. OOmue mpenctaBicHust 00
okcuzae kpeMHusI(IV) u kpemHueBoil kucnore. CunMKaThl, UX UCIOJIb30BaHUE
B OBITYy, MEOWIMHE, TMPOMBIIUICHHOCTH. BakHelme CTpOUTENIbHBIC
MaTepuaibl: KepaMHuKa, CTEKJIO, LIEMEHT, OeToH, Xkeye300eToH. [Ipobiaemsl
0€30MacHOTO0 MCIOJIb30BaHUS CTPOUTENbHBIX MAaTEpHUaJIOB B IMOBCEAHEBHOM

KU3HHU

2.8

XUMUYECKUH SKCIIEPUMEHT: U3ydyeHUe 00pa3lloB HEOPraHMYECKUX BEILECTB,
CBOWCTB COJISHOM KHCIJIOTBI; IPOBEJCHUE KaUECTBEHHBIX PEAKIIM Ha XJIOPUI-
WOHBl M HAONIOIEHWE NPU3HAKOB HMX MPOTEKAHMS; OIBITHI, OTPaXaroIlne
¢u3znueckue W XUMHUYECKHME CBOICTBAa TaJOrT€HOB U UX COEAMHEHUMN
(BO3MOKHO HCITI0JIb30BAHHE BUAEOMATEPUAJIOB); O3HAKOMIIEHHE ¢ oOpa3namMu
XJIOPUAOB (TajJOreHUJIOB); O3HAKOMJIeHWEe ¢ oOpa3nmamMu cepbl U eé
COEIMHEHUSIMHU (BO3MOKHO HCIIOJIb30BAHHME BHI€OMATEpUANIOB); HAOIIOIEHNE
mpoliecca o0yrfMBaHus caxapa MoJi AeHCTBUEM KOHIIEHTPUPOBAHHON CepHOM
KHUCIIOTBI; U3y4E€HHUE XUMHUYECKHX CBOMCTB pa30aBIE€HHOW CEpPHON KHUCIIOTHI,
MPOBEJIEHUE KaueCTBEHHOM peakiuu Ha cynb(ar-uoH U HaOIroAeHNe
MpHU3HaKa e€ MpOTeKaHUsl; O3HAKOMJIEHUE ¢ (PU3HMUECKUMU CBOMCTBAMU a30Ta,
dbochopa 1 ux coequHEeHUN (BO3ZMOXKHO HCIIOJIB30BAHHE BUICOMATEPUATIOB),
oOpaszmamu a30THBIX W (OCHOPHBIX YAOOPEHHI; TOJIydeHHE, COOMpaHHeE,
pacro3HaBaHUe M HU3y4Y€HHE CBOWCTB aMMHUaKa; MPOBEICHHE KaueCTBEHHBIX
peakuuii Ha HWOH aMMOHHUS M (ocdaT-HOH U HU3YYEHUE MPU3HAKOB HX
MPOTEKaHUsl, B3aUMOJCHCTBUE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI C
Meblo (BO3MOXKHO HCIIOJIb30BAaHHE BHIEOMATEPUANIOB); M3YUYE€HHUE MoOJelnei
KPUCTAJUTMUECKUX PEIIETOK anmasa, rpadura, QyiepeHa; 0o3HaKOMJICHHUE C
IPOLECCOM aJCOPOLMKU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOrasa; IOJy4eHHe, COOUpaHHe, pacrno3HaBaHUE U
U3y4eHUE CBOMCTB YIJIEKHUCIIOTO Tra3a; MPOBeIEeHHE KAYeCTBEHHBIX pEeaKiuit
Ha KapOOHAT- M CHJIMKAT-HOHBl M HW3YyYEHUE MPU3HAKOB HUX MPOTEKAHUS;
O3HAKOMJICHHE C MPOIYKIMEH CHUIMKATHOM MPOMBINIJICHHOCTH; pEIIeHHE
SKCIEPUMEHTANbHBIX 3aJa4 To TeMe «BaxHeilline HeMeTamibsl M UX
COCIMHEHUS

Mertanisl 1 UX COSIMHEHUS

3.1

OO01as xapakTepuCcTUKa XMMHUYECKUX AIIEMEHTOB — METaJIOB HA OCHOBAHHUH
X ToJoxeHus B Ilepuommyeckoil cucremMe XMMUYECKUX anemeHToB JI.M.
MenpgeneeBa u crpoeHuss aroMoB. CTpoeHHe MeTaiioB. Mertamuinueckas
CBSI3b M METAJUIMYECKas KPUCTAIUIMYECKAs PEIIETKA. DIEKTPOXUMUYECKUM
PAI HAIIPSDKEHUN METAJUIOB

3.2

du3znyeckue W XHMHUYECKHE CBOMCTBA METaJlIOB. O6H.II/Ie CITOCOOBI
TOJIYYCHHS MCTAJJIOB. IlonsTue o KOppO3uKn MCETAJIJIOB, OCHOBHBIC CITIOCOOBI




3alUThl UX 0T Koppo3uu. CriaBel (CTajdb, Yyr'yH, AIOPAIIOMUHUI, OpoH3a) 1

UX IPUMEHEHHE B OBITY M TPOMBIIICHHOCTH

3.3

[[lenounsle MeTasuibl: ToJIOKEeHUE B lleproaudeckoit cucteMe XUMHUYECKHX
anemeHToB [[.1. MeHzeneeBa; CTpO€HHE UX ATOMOB; HAaX0KJICHUE B IPUPO/IE.
®dusznyeckue M XMMHUUYECKHE CBOWCTBA (Ha MpUMepe HATpUs W Kajus).
OKCI/II[LI WU TUAPOKCHU/bI HATPHUA U KaJIUA. HpI/IMeHeHI/Ie IICJIOYHBIX METAJJIOB

U UX COeOUHEHUN

3.4

IllenoyHo3eMeNbHbIE METAJIBI MarHuid ¢ KaJbIMM: TIOJIOKEHHE B
[Iepnognueckoit cucreme xumuueckux oanemeHtoB J[.M. Menneneesa;
CTPOEHHE UX aTOMOB; HaXOXJE€HHE B Npupojae. OU3NYECKUE U XUMHUUYECKUE
CBOWCTBA MarHus W Kajblius. Baxkueimme coemuHeHus Kamblus (OKCHI,

TUAPOKCH, coyin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHeHUs

3.5

AmroMuHMI: TIoN10)KeHue B [lepnoanydeckoil CUCTEME XMMHUYECKUX 3JIEMEHTOB
J.. MenneneeBa; CTpOEHHE aToma; HaXoKJeHue B mpupone. dusndeckue u
XUMHUYECKHE CBOWMCTBA alMiOMUHHS. AMQOTEpHBIE CBOWCTBA OKCHIA |
TUAPOKCU]IA ATTFOMUHUS

3.6

Kene3o: monoxenue B Ileproguyeckoil cUCTeME€ XHUMHUYECKHX 3JIEMEHTOB
J.N. MenneneeBa; CTpOCHHE aTOMa; HaXOXJIECHUE B npupoje. Pusnyeckue u
XUMUYECKHE CBOWCTBaA >kene3a. OKcuapl, THAPOKCHAbl U conu xene3a(ll) u
xene3a(Ill), ux cocras, cBOWCTBA U MTOJTyICHHE

3.7

XUMHUYECKUH DKCIIEPUMEHT: O3HAKOMJICHHE C oOpa3lnamMi METaJUIOB U
CIUIaBOB, WX (PU3MUYECKHMMH CBOWCTBAMH; M3YUEHHUE PE3YJIbTATOB KOPPO3UHU
METaJUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHUACOMATEPUAIOB), OCOOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJA KaJbIUsl W HATpuUsi C BOAOH (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); UCCIICIOBAHUE CBOWCTB KECTKON BOJBI;
mporecca TOPEHHUs JKeje3a B KHUCIOpoJe (BO3MOXKHO HCHOJIb30BaHUE
BUCOMATEPHAIIOB); MPH3HAKOB IPOTCKAHHWsS KAUYECTBCHHBIX pPEaKIUid Ha
WOHBI (MarHus, Kajbllus, alOMUHUS, IWHKa, xene3a(ll) m sxemesza(Ill),
menu(Il); HaOmogeHWe W OMMCAaHWE MPOIECCOB OKPAIUBAHHS IUIAMEHH
WOHAMHU  HATpHsl, Kalusd W  Kajublus (BO3MOXKHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB); HCCIEIOBaHHE aM(OTEpHBIX CBOWCTB TUAPOKCHIA
QIIOMUHUSL ¥ TUAPOKCHJIA IIMHKA; PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 10
Teme «BakHel1e MeTauibl U UX COSAMHEHUSDY

XUMUS U OKpYy’Karolas cpeja

4.1

Hosrie MaTepuajibl U TCXHOJOTUH. BemectBa u MaTcpHraJibl B MMOBCEIHEBHOM
JKM3HHM 4YeI0oBeKa. XUMHUS U 310pPOBLE. be3onacHoe ncnoap30BaHNE BEIIECTB U
XUMHUYCCKUX peaKL[I/Iﬁ B 6BITy. HCpBaSI MMoMOIb IpHU XUMHUYCCKUX OKOTaX U
OTPABJICHUAX




OCHOBBI  JKOJIOTUYECKOW  TIpaMOTHOCTH. XHUMHYECKOE  3arps3HeHHUE
okpyxkatome cpeasl IIJIK. Ponb XuMHM B pELIEHUMH 3SKOJOTMYECKHX

4.2
npobnem. [IpupoaHble UCTOUHUKH YTIEBOJOPOJOB (YroJib, MPUPOIHBIN ras,
HE(Tb), MPOTYKTHI UX MEPEPaOOTKH, UX POJIb B OBITY M MMPOMBIIUICHHOCTH

43 XUMHUYECKUN DKCIEPUMEHT: H3y4eHHE OOpa3IoB MaTepuajoB (CTEKIIO,

CIUIaBbl METAJIJIOB, [TOJIUMEPHBIE MATEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUs K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI 0CBOEHHs OCHOBHOI 00pa3oBaTe/ibHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HAaBAEMOCTH SIBJICHUW NPUPOJBI, MOHUMAaHHE OOBEKTUBHOMN
3HAYUMOCTH OCHOB XMMHUYECKOM HayKu Kak 00JacTh COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOIIel KyIbTypbl M MPaKTUYECKON
NEeITEIbHOCTH 4YEJIOBEKa B YCIOBHMSX COBPEMEHHOIO OOIIECTBa;

IIOHMMAaHHUEC MECTa XUMUHU CPEAN APYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX METOOAaX IMO3HAHHA, B TOM YHUCIIC SKCICPUMCHTAJIBHBIX U
TCOPECTUYCCKUX MCETOAAX HMCCICAOBAHHA BCHICCTB W H3YUYCHUA
XUMHNYECKHX peammﬁ; YMCHHC HCIIOJIB30BaTh MOICIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o ctepax mpodhecCHOHAILHON JEATEIIEHOCTH, CBSI3aHHBIX C XUMHUEH U
COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTH)KCHUSX
XHUMHAYECKOH HAyKH, YTO IIO3BOJIUT OOYYaIONIMMCS PaccMaTpUBATh
XUMUIO Kak cdepy cBoer Oyaymiel nmpodeccnoHaaIbHON ASSITEIPHOCTH
U c/elaTh OCO3HAHHBIH BBIOOP XUMHUHM KaK MPOQHIBLHOIO IMpeaMeTa
IpY TIEpeXo/ie Ha YPOBEHb CPeIHEro o0niero oopa3oBaHus

BJ'Ia,Z[CHI/Ie CHCTEMOM XHMHYECKHX 3HAHUU U YMCHHUE IIPHUMCHATH
CUCTEMY XUMHNYCCKUX 3HaHHI>i, KOTOpas BKJIIOYacCT:

2.1

BOKHEHIINE XUMHYCCKHE TIOHATHSA: XHMHYECCKHUN DIIEMEHT, aToOM,
MOJIEKYyJIa, BELIECTBO, MPOCTOE U CI0KHOE BEIECTBO, OJHOPOAHAS U
HEOJTHOPOJHAs CMEChb, OTHOCUTEIbHbIE AaTOMHAas M MOJICKYJspHas
MacChl, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIPHAs Macca, MOJIIPHBINA
00BEM, OKCHJ, KHCJIOTa, OCHOBAHME, COJb (CpedHss), XUMHUYECKas
peakiys, pPEeaKIUH COSAMHEHUS, PEAKIMH Pa3IoKEHUs, PEaKIHH
3aMEIIeHUs, PEaKIMu OOMEHa, TEMJIOBOM A(PQEKT peakiyu, dK30- H
SHIOTEPMHUYECKHE PEAKIUH, PacTBOpP, MAacCOBasi A0S XUMHUYECKOTO
3JIEMEHTA B CO€AMHEHNH, MACCOBAsl JI0JI1 M MPOLIEHTHAs KOHLEHTPALIUS
BELIECTBA B PACTBOPE, SIIPO aTOMa, SJIEKTPOHHBIN CIIOM aroMa, aTOMHas
opOuTanb, paguyc aToMa, BaJEHTHOCTh, CTEMEHb OKHCIICHHUS,
XUMHUYECKas CBA3b, JEKTPOOTPULIATENILHOCTD, MOJSIPHAsA U HETOJSIpHAs
KOBQJICHTHasl  CBsI3b, HMOHHAs  CBsI3b, METAJJIMYECKas  CBS3b,




KpUCTANIMYECKas pelérka (aromMHas, HWOHHAs, METAUIMYecKas,
MOJIEKYJISIpHAs), MOH, KaTUOH, aHWOH, JJIEKTPOJIUT M HEINIEKTPOJIUT,
SNIEKTPOJIUTUYECKAs ~ JAUCCOLMALUS, PpEeaKUMH HOHHOIOo OOMeHa,
OKHCIIMTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKLUH, OKUCIIUTENb U
BOCCTAaHOBHTENb, OKUCIEHHME M  BOCCTAaHOBJICHHE,  DIIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTHUMBIE peakivy,
CKOPOCTb XMMHYECKOM peakuuu, Kartamusarop, IIJIK, kopposus

MCTaJIIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATaloOIIM€ 3aKOHbl XUMHUHU: 3aKOH COXpaHEHHUS MAacchl,
nepuoanueckuit 3akoH .M. MeHnneneeBa, 3aKOH IOCTOSTHCTBA
cOCTaBa, 3aKOH ABOTrajJipo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TEOPHSI

3JIEKTPOJIUTUYECKON JUCCOUALINU

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAOIIEH

3.1

YMCHUEC MMPAaBUIJIBHO HUCIIOJIB30BATh N3YYCHHBIC BEIICCTBA U MAaTCpHAJIbI
(B ToM uMcine MHUHepaibHbIE YAOOpPEHHs, MeETalUIbl U CIUJIaBBl,
MPOIYKTHI MEepepabOTKU MPUPOJHBIX HCTOYHUKOB YIJIEBOJIOPOJOB
(yrns, mpupomHoro ra3a, HeTH) B OBITY, CEILCKOM XO3SWCTBE, Ha
MIPOM3BOJICTBE ¥ IOHUMAHHE 3HAYCHUS JKUPOB, OCITKOB, YTIICBOIOB IS
OpraHu3Ma 4YeJjoBeKa; yMEHHE MPOTHO3MPOBAThH BIIMSHUE BEIIECTB H
XHUMUYECKHX TIPOIIECCOB HA OPraHM3M 4YElIOBEKa M OKPYKAIOIIYIO

NPUPOIHYIO CpEIy

3.2

YMEHHME HMHTErPUPOBATh XUMHUYECKHE 3HAHUS CO 3HAHUSIMH JIPYTHX
y4eOHBIX PEAMETOB

3.3

HAJIMYUE OMbITa paboOThl C Pa3IMYHBIMM HCTOUYHUKAMU WHOOpMAaLUU
N0 XMMUU (HaydyHass M HAy4YHO-TIONMYJsIpHAas JIMTEparypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHHC 0O0BEKTHUBHO OLCHUBATH I/IH(i)OpMaI_II/II-O O BCIICCTBAxX, HX
IMPCBPAlICHUAX n MNPaKTUICCKOM MMPUMCHCHUU n YMCHUC
HCIIOJb30BaTh €€ IJIs PCUICHUA y‘Ie6HO'HO3HaBaTeJ'IBHBIX 3aJa4

Bnanenne ocHoBaMM TOHSTUHHOTO ammapara M CHMBOJIMYECKOTO
SA3bIKa XMMHUU JJIl COCTaBJEHUs (HOpMYIT HEOPraHWYECKUX BEIECTB,
YpaBHEHMH  XMMHMYECKMX  pPEaKLUuH; OCHOBAMH  XUMHUYECKOM
HoMeHK1aTypsl (IUPAC u TpuBnaibsHOM)

VYMeHue oOBICHATH CBSA3b IOJIOXKCHHS JJIEMCHTA B HepHO,HquCKOﬁ
CUCTEMEC C UYHUCIOBBIMHU XAPAKTCPUCTHUKAMHU CTPOCHUA AaTOMOB
XUMHUYCCKHUX OJICMCHTOB (COCTaB U 3apdana  sapa, 061uee YHUCJI0
BHCKTpOHOB), pacnpeaAciiCHUCM JBJICKTPOHOB IO JSHCPIreTHYCCKUM




YPOBHAM aTOMOB IICPBBIX TpéX MEprUoOa0B, KaJIMd U KaJIbLIUA

[IpencraBnenue 0 NEpUOANYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKHUX
JJIEMEHTOB (paauyc aToma, 3JIEKTPOOTPHULATENbHOCTh), MPOCTBHIX U

6 CJIIOKHBIX BEIIECTB OT IIOJIOKEHUs JJIEMEHTOB B llepuommueckoi
cuctemMe (B MaJbIX IEpPUOJAaX W TJaBHBIX MOJATPYIIAX) U
AJIEKTPOHHOTO CTPOCHUS aTOMa
7 YMmenue kinaccuuIpoBaTh:
7.1 XUMHUYECKHE DIIEMEHTHI
7.2 HEOpraHUYeCKue BEIeCcTBa
7.3 XUMUYECKHE PEaKIIun
8 YMeHue onpenensrs:
8.1 BAJICHTHOCTh M CTEIICHb OKHCIICHUS XUMHUYECKHX JJIEMEHTOB, 3apsi
' HOHA
8. BHJ XMUMHYECKOW CBSI3W W THII KPHCTAUIMYECKOW CTPYKTYpPHI B
' COCMHEHUSX
8.3 XapakTep cpeibl B BOJAHBIX PACTBOpPaX BEMIECTB (KHCIOT, OCHOBAHU)
8.4 OKHCIIMTEIh U BOCCTAHOBUTEIIH
9 YMeHne XxapakTepu30BaTh GU3NUECKUE U XUMUUYECKHIE CBOWCTBA:
MPOCTHIX BEMmIEeCTB (KHUCIOPOJ, O30H, BOJOpOA, Tpadur, ammas,
9.1 KpeMHHi, a3zor, ¢ocdop, cepa, XJIOp, HATPUH, KaJuh, MAarHUMH,
KaJIbIIUHA, aJTIOMHHHH, KEJIe30)
CIIOKHBIX BEIIIECTB, B TOM WYHCJIE HMX BOJIHBIX PacTBOPOB (BOa,
aMMHAK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUABI U THUIAPOKCHJIBI
9.2 mertamwioB [-IIA rpynm, amomunus, meau (II), nunka, xeneza (Il u
' IIT), oxcuapl yruepoaa (I u IV), kxpemuus (IV), azota u docdopa (111
u V), cepel (IV u VI), cepHucras, cepHas, a30THCTas, a30THasd,
docdopHas, yronbpHasi, KpeMHUEBAsI KUCIOTA U UX COJIH)
MPOTHO3MPOBAaTh W  XapaKTepPU30BaTh CBOMCTBA  BEIICCTB B
0.3 3aBUCHUMOCTH OT MX COCTaBa W CTPOCHHS, NMPHUMCHCHHE BEIIECTB B
' 3aBUCUMOCTH OT MX CBOMCTB, BO3MOKHOCTh IMPOTCKAHUS XUMHUYCCKUX
MPEBpaIeHUI B Pa3JIMYHBIX YCIOBHIX
10 YMeHue coCTaBIsATh MOJEKYISIPHbIE M MOHHBIE YPABHEHUS peaklui, B
TOM YHCIIC:
10.1 peakuuit HOHHOro oOMeHa
10.2 OKUCITUTEIbHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
10.3 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOWCTBA W3YYEHHBIX KIIACCOB




(Tpynn) HEOpraHUYECKUX BELIECTB

10.4 MOATBEPIKIAIOITNX TCHETUYECKYIO B3aUMOCBSI3b MEXK /1y HUMH
11 YMeHue BbIUUCIATh (IPOBOAUTH PACUEThI):
111 OTHOCUTCIIGHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB,
' MacCCOBYIO JIOJF0 XUMHYECKOTO DJIEMEHTA B COSAMHCHUN
11.2 MAaCCOBYIO JOJIO BEILIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00bEM ra3oB
14 M0 YypaBHEHHUSAM XHUMHYECKHX PEaKIUid ¢ HAXOJHUTh KOJINISCTBO
' BeIecTBa, 00bEM U MacCy peareHTOB WIH MTPOTYKTOB PEaKIInn
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAYYHOTO  TMO3HaHUs  (HAOIIOJEHUE,
121 M3MepeHue, SKCIIEPUMEHT, MOJISIIMPOBAHNE) TTPH H3yICHHUH BEIICCTB U
' XUMHWYCCKHAX SIBJICHUW;, yMEHHE CQOpMYIUpOBaThH NpoOIeMy U
MIPEITIOKUTE TYTH €€ PEIICHUS
122 Oe3omacHOW pabOTBI ¢ XWMHYECKUMHU BEIIECTBAMH, XHUMHUYECKOU
' Mocy/10¥ 1 1a00paTopHBIM 000PYIOBAHHEM
npaBHJIaMy 0€30TacHOTO 00pallleHUs ¢ BEIECTBAMH, UCIIOIb3yeMbIMU
B TIOBCEIHEBHOM KM3HU, ITPABIJIaMHU TOBEJCHUS B IENIAX COepeKeHUS
123 30pOBbSl M OKPYKAIOIIEH NPUPOTHON Cpelbl; MOHUMAaHHUE Bpeaa
' (omacHOCTH) BO3JIEHCTBUSI Ha MKUBBIE OPTaHU3MBI OMPEIETEHHBIX
BEUIECTB, CIOCOOOB yYMEHBILIECHUS M NPEJOTBPAIICHHS WX BPEAHOTO
BO3JICUCTBUSA
13 Hanuune npakTudyeckux HaBBIKOB IJIAHUPOBAHUS W OCYIIECTBIICHUS
CIIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
U3y4eHUE U OnucaHue PU3NYECKUX CBOMCTB BEILECTB; O3HAKOMIICHHE
13.1 ¢  (dusnueckuMM W XUMHYECKHMMHU  SBJICHHSIMH;  OIIBITHI,
WUTIOCTPUPYIOIINE TPU3HAKU MTPOTEKAHUS XUMUYECKUX PEaKIUil
13.2 U3y4eHHE CII0OCOOOB pa3/esieHus: cMeceit
MOJIy4E€HUE KUCIOPOJa U U3YYEHHE €r0 CBOMCTB; MOJyYeHHE BOIOPOIa
13.3 U U3y4CHHE €ro CBOICTB; MOJIy4YE€HHUE YTIEKUCIIOro ra3a U U3yuyeHUe
€ro CBOICTB; MOJy4eHHE aMMHUaKa U U3y4eHHE €T0 CBOWCTB
13.4 MPUTOTOBJICHHE pPAacTBOPOB C OMpeAeNEéHHOM MaccoBOM joJiei
' pPacTBOPEHHOTO BEIECTBA
pUMEHEHNE WHIUKATOPOB (makmyca, METHIIOPaHkKa u
13.5 ¢denondranenta) Ui ONpenieNeHusl XapakTepa cpelsl B pacTBOpax

KHCIIOT U MIEI04YeH




13.6

WCCIICIOBAHUE W  OIMCAHUE CBOMCTB HEOPraHWYECKHX BEILECTB
Pa3IUYHBIX KIIACCOB; M3YYEHHUE B3aUMOJICHCTBUS KUCJIOT C METaJUIaMH,
OKCUJAMH  METAJUIOB,  PAacTBOPUMBIMU M HEPACTBOPUMBIMHU
OCHOBAHMSIMM, COJISIMU; TOJIyYEHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJHOTO MeTajula JpyruM M3  pacTBopa  COJIM;
ucciiejoBaHiue aMQpOTEPHBIX CBOWCTB THIPOKCHIIOB ATIOMUHUS U

UHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a/1ad 10 TeMaM: «OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUN»; « DIEKTPOIUTUYECKAS TUCCOIIAALINS;
«BaxkHenme HeMeTaIIbl U UX COSTUHEHUS»; « BaxkHenme MeTajibl

N UX COCIUHCHUS)

13.8

XUMHAYECKHE  OKCIIEPHUMEHTBI,  WLIIOCTPUPYIONIHE  MPHU3HAKH
MPOTEKaHMs PEaKIMii MOHHOTO OOMEHa; KauyeCTBEHHBIC pPEaKIuh Ha
MPHUCYTCTBYIOIIME B BOJHBIX PAaCTBOpax HOHBL: XJIOPHI-, OpOMUJ-,
noauna-, cyabdar-, ¢docdar-, KapOoHAT-,  CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBl aMMOHWMSI, MAarHUsl, KaJIbIUs, ATFOMUHUS,

xkenesa (2+) u xenesa (3+), menu (2+), nuHKA

14

VYwmenue:

14.1

NPENCTaBISITh pe3yiabTaThl d3KCIepuMeHTa B (opMe BBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaONUIl W BBISBISATH SMIHUPUUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATH CBA3U MCXKIY PCAJIbHO Ha6J'II-OI[aeMBIMI/I XUMHUYCCKUMHU
ABJICHUSAMHA U IIpoLecCaMu, IMMPOUCXOAAIIMMHU B MaKpO- U MUKPOMHUPE,
OOBACHATH IIPUYUHBI MHOFOO6paSI/IH BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPKAHMUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAHUSA

1

HepBOHa‘-IaHI)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H© MOJICKYJIBI. Xumuyeckne djieMeHThl. CHMBOJIBI  XUMHUYECKHUX

OJICMCHTOB. HpOCTHG " CJIOKHBIC BCIIICCTBA.

1.3

Xumunueckas ¢popmyina. BaneHTHOCTP aTOMOB XMMHUYECKUX EMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH TOCTOSHCTBA COCTaBa BCHOICCTB. OTtHocuTenbHAs aToOMHAas Macca.
OTtHOCUTENLHAS MOJICKYJIApHas Macca. MaccoBas J0JId XUMHUYCCKOro 3JICMCHTA B

COeqUHEHNH

1.5

KonmnuectBo BemectBa. Mosb. Momsipaass macca. MousipHbIii 00bEM  Ta30B.
BzanmocBsa3b KOJIMYCCTBA, MAaCChIl U YUCJIa CTPYKTYPHBIX €AMHUILL BEIICCTBA

1.6

Ousnyeckue M XUMHUYECKUE SIBJICHHUS. XHMMHUECKash peakius U e€ NpU3HaKu.
3aKOH COXpPaHEHUSI MACChl BEIIECTB. XMMUUECKHUE yPaBHEHUS

[Tepuonnueckuii 3axkoH u [lepuoauueckas cucteMa XUMUYECKUX 31eMeHToB J[. 1.
MenneneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuoandeckas cucrema XUMUYeCcKuX anemeHToB J[.U.
MenneneeBa. [leproabl u rpynmbl. U3HUECKUA CMBICT MOPSAKOBOTO HOMEDA,
HOMEPOB MEepUOJIa U TPYIIIbI JIEMEHTa

2.2

Crpoenune aromoB. CoctaB aroMHbIX snep. M3otombl. Dnektponsl. CTpoeHue
JNEKTPOHHBIX 000J04YeK aToMOB mepBbIX 20 XHMHUYECKUX 3JIEMEHTOB
[Tepuoauueckoit cucremsl .M. Menaeneena

2.3

3aKOHOMepHOCTI/I B M3MCHEHHMU CBOMCTB XMMHYECKHX 3JEMCHTOB IICPBBIX TpéX
IepuoaoB, Kallud, KaJlblIUA (paz[I/cha aATOMOB, OJJICKTPOOTPpHULIATCIbHOCTH,
MCTAJIMYCCKHUX U HCMCTAINIMYCCKUX CBOﬁCTB) U UX COCIMHEHUN B COOTBETCTBUU
C ITIOJIOKCHHEM JJICMCHTOB B HCpHOHquCKOﬁ CUCTEMC U CTPOCHHUEM UX aTOMOB

CrpoeHue BelecTa

3.1

XuMHu4ecKas CBA3b. KoBanenThas (HOHﬂpHa}I 151 HCHOJ'ISIpHaSI) CBA3b.
9J'IeKTpOOTpI/H_IaTeJ'ILHO CTb XUMHWUYCCKHUX OJICMCHTOB. Honnas CBA3b.
Merannuueckas CBSI3b

3.2

Tunsr KPpUCTAITNINYCCKUX peI_HéTOK (aTOMHa}I, HOHHAas, MeTaJ'IJ'II/ILIeCKaH),
3aBHCHUMOCTh CBOMCTB BEIleCTBA OT THIIA KpHCTaHHHqCCKOﬁ pCI_HéTKI/I n BHIA
XHUMHUYECKOM CBS3U




Baxuelne mnpeacTaBUTENM HEOPraHMYECKUX BewecTB. Hemeramibsl U uX

4 COeMHEHUs. MeTallbl ¥ UX COEIMHEHUS
Knaccupukanmuss W HOMEHKIATypa HEOPTaHWYECKUX COCIMHEHHUI: OKCHJIOB
(comeoOpasyrolye: OCHOBHBIC, KUCIOTHBIC, aM(OTEPHBIC) U HECOJICOOPA3yIOIIHE;
4.1 OCHOBaHUH (ménoumn u HEpPacTBOPUMBIE OCHOBAHUA); KHUCJIOT
(kucnopoacoaepamiye u 0eCKUCIOpPOIHbIE, OJTHOOCHOBHBIE U MHOTOOCHOBHBIE);
coJiei (CpeTHUX U KUCIIBIX)
42 duznyecKknue U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB-HEMETAIIJIOB: BOJIOPOAA,
' XJI0pa, KUCJIOPOJ1a, Cephl, a30Ta, (pocdopa, yriaepoaa, KpeMHUS
Ou3nueckue W XWMHUYECKHE CBOMCTBA MPOCTHIX BENIECTB-METAJLIOB: JIMTHS,
4.3 HaATpUsl, Kalus, MarHusg W KaJblWs, aTIOMHHUS, XKele3a. DJISKTPOXHUMHYESCKHMA
PsA HAIPSKEHUN METaIOB
44 Ouznyeckue MU XUMHYECKHE CBOICTBA BOJOPOJHBIX COEIMHEHUN HEMETaslIOB:
' XJIOPOBOJOPOJIa, CEPOBOJOPOIA, AMMHUAKA
duznyeckue W XUMHYECKHE CBOMCTBa OKCHIIOB HeMmertamioB: cepbl (IV, VI),
4.5 azota(ll, IV, V), docdhopa(Ill, V), yraepoma(ll, IV), kpemausa(I1V). Ilomyuenne
OKCHUJIOB HEMETAJIJIOB
46 Xumudeckrne cBoWcTBa OKcHIOB: MeTauioB IA-IIIA rpynm, mwaka, memu(Il) u
' xenesa(ll, IT). [Tomy4yenne OKCUI0B METAIIOB
XUMHYECKHUE CBOMCTBA OCHOBAaHWN W aM(OTEPHBIX THAPOKCHUIIOB (HAa MpUMEpe
4.7 TUAPOKCHIOB  QJIIOMUHUS, IKene3a, IuHKa). [lodydeHue OCHOBaHWUH U
aM(pOTEePHBIX THIPOKCHIOB
OO01ue XUMUYECKHEe CBOWCTBA KHUCJIOT: XJIOPOBOJOPOJHOM, CEpPOBOAOPOIHOM,
48 CEpPHHUCTOM, cepHOM, a30THOM, (ochopHOM, KpeMHHEBOH, yrojbHOH. OcoObie
' XUMHUYECKHUE CBOMCTBAa KOHUEHTPUPOBAHHOM CEPHOM M a30THOM KHCIIOT.
[Tosnydenue KUcCiIoT
4.9 OO01ue XuMHUYeCKue CBOMCTBa cpeHux cojeil. [lomyuenue comeit
4.10 [Tonmyuenue, coOupanue, pacro3HaBaHUE BOJOPOJA, KHUCIOPOJa, aMMHUAKa,
' YIJIEKUCIIOTO Ta3a B JIabopaToOpHH
411 [Tonyuenue ammmuaka, CepHOM M a30THOW KUCJIOT B MPOMBINUIEHHOCTH. OOmIue
' CHOCOOBI OTYYCHHS] METAJUIOB
4.12 ['eneTnueckas CBsA3b MEXKIY KJIaCCAaMH HEOPTaHUYECKUX COCIMHEHHIA
5 XUMUYECKUE PeaKIIuu
Knaccudukaius XuMUYeCKHX peakluid MO pa3lUYHbIM MPHU3HAKAM: 10 YUCIY U
5.1 COCTaBy YYacTBYIOIIMX B pEaKIUH BELIECTB, IO TEMIOBOMY 3(QeKTy, Mo
M3MEHEHHIO CTENIeHEH OKHUCIICHUSI XUMHUECKUX 3JIEMEHTOB
5.2 TennoBoit 3¢ exT XuMUIECKO# peakiy, TepPMOXUMUYECKHE YpaBHEHUS. JK30- U




SHAO0TEPMHUECKUE PEAKIIMU. TEPMOXUMHUYECKUE YPAaBHEHUS

5.3

OKHCANTENPHOBOCCTAHOBUTENIbHBIE peakuMU. OKUCIUTENM U BOCCTAaHOBUTEIIU.
IIponeccbl  OKUCIIEHHUSS UM BOCCTAaHOBJIGHUS.  OJIEKTPOHHBIM  OanaHC

OKHCIUTECILHOBOCCTAHOBUTCIILHOM pCaKkuuun

5.4

Teopust NMEKTPOMUTHUECKON aucconranuu. KaTnoHbl, aHHOHBI. DIEKTPOJIUTHI U
HEATEKTPOJUThI. CHUIIbHBIC U c1a0ble AMEKTPOJUTHL. CTENeHb AUCCOIMAIINT

5.5

Peakumu woHHOTO OOMEHa. YCJIOBHSI MPOTEKAHHS PEaKIMid HMOHHOTO OOMEHa,

IIOJIHBIE U COKPAIIEHHBIC HOHHBIE YPABHEHUS PEAKIIUN

XHUMHS ¥ OKpYKarolas cpeia

6.1

BemecrBa um Mmarepuaibl B TOBCEIHEBHOW JKM3HHM 4YEJIOBEKa. be3omacHoe
HCIIOJIb30BAHME BEIIECTB U XUMHUYECKMX peakuuid B jgabopatopuum U OBITY.

HepBasi IIOMOIIB TP XMMHYCCKUX OXKOraX U OTPABJICHUAX

6.2

XUMHYECKOE  3arps3HEHHE OKpyXkaromed cpeapl  (KUCIOTHBIE — JTOXK]IH,
3arpsi3HEHUE TIOYBBI, BO3JyXa M BOJIOEMOB), CIIOCOOBI €ro MPeAOTBpAICHUS
[Ipenenbras momyctumasi koHueHtparust BemiectB (IIJIK). Ponp xumuu B
pEeIIeHur  DKOJIOTHYECKUX TpoOsieM. VYCHIeHHEe MapHUKOBOTO d(dekTa,
paspylieHre 030HOBOTO CIIOs

6.3

[Ipumenenne cepsl, a3ora, ¢Gocdopa, yriaepoaa, KpeMHUSI U UX COCIUHCHHHN B
OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH W CEeJIbCKOM Xo3siicTBe. [IpuMeHeHme
METAJUIOB M CIUTABOB (CTajb, YYyryH, IIOPAIIOMUHHKA, OpoH3a) B OBITY |
MPOMBIIIICHHOCTH MX coenuHeHud. [IoHATHE 0 KOPPO3WU METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI UX OT KOPPO3HU

6.4

[IpupomHbIe HMCTOYHUKK YIICBOJIOPOJOB (yrojb, NPHUPOJHBIN Tra3, He)TH),
MPOJIYKTHI MX TIepepaboTKu (OEH3HUH), UX POJIb B OBITY U MTPOMBIIIJICHHOCTH

6.5

[lepBoHavanbHble MOHATHUS 00 OPraHWYECKUX BEHIECTBAX KaK O COEAMHEHHUSAX
yriieposia (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, STaHOJ, IIMIEPHH, YKCYCHAs KUCIIOTA).
[Tonsarue o OMONIOrMYECKH BaXKHBIX BEIIECTBAX: JKUPaAX, OENKax, YrJeBoJaX — U UX
POJIH B KU3HH YEJIOBEKa

PacuéThr:

7.1

I10 q)OpMy.]'IaM XHUMHYCCKHUX COGI[I/IHCHI/Iﬁ

7.2

Macchl (MaccoBO#) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3

110 XUMHWYCCKUM YPABHCHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJIS YYEHUKA
» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3aHUE,
nepepaboranHoe ["abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

» Xumus: 9-1 kiacc: 6a30BbIN ypOBEHB: YUCOHUK; 5-€ U3/TaHUE,
nepepaborannoe ["abpuensia O.C., Octpoymon WN.I'., Cnaakos C.A.

AKI_[I/IOHepHoe O6I_HCCTBO «H3paTensCcTBO «HpOCB@IJ_IeHI/Ie»

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA
Xumus. 8-9 knaccsl. bazoBblil ypoBeHb. MeToaMUECKE PEKOMEHAAIUH K
yueOHukam ["abpuensua O.C., Octpoymona WN.I'., Cnagkosa C.A., M: 2023

uznatenscTBo "IIpocsenienue”

Xumusi. 8 ki1.: KoHTposIpHBIE U TIPOBEpOUHBIE paboThl K yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. YiakoBa
u ap. - M.: llpoda, 2022

["a6puensu O. C., Bockoboinukosa H. I1., Smrykosa A. B. Hactonbhas kHura

yaurtens. Xumus. 8 kKi1.: Meroaudeckoe nmocodwue. - M.: JIpoda, 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

CripaBoyHUK 110 XUMHH - https://www.xumuk.ru/

DnekTpoHHas OnbIMoTeKa o XxuMuu, ¢pusuke -http://chemistry-

chemists.com/Libraries



Xumuyeckuit cnpaBounuk http://tehtab.ru/Guide/GuideChemistry/
EcrecTBeHHO-Hay4HbIE SKciepuMeHTHI: xuMusl. Komtekuusa Poccuiickoro

o01reo06pazoBarenbHOro nopraia http://school-

collection.edu.ru/collection/chemistry
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