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[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30oBaHusl, TPEACTaBICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBE (QeaepanbHOl paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLETIIMK MPENoiaBaHusl y4eOHOro npeaMera « XuMus»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpeACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUSA OOYyYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe npeaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPEACIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE IO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OINpPEETseT KOJUYECTBEHHBIC U
KaueCTBEHHbIE XapaKTEePUCTUKHU COJICpKaHMs, PEKOMEHAYEMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XUMHUM C  Y4€TOM  MEXKIPEIAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEH OOydYarolIuxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJjis
peanu3anuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
mporpaMMbl Ha YPOBHE OCHOBHOT'O 0OIIIeTo 00pa3oBaHUs, a TaKkKe TPEOOBAaHUN K
pe3ynbrataMm oOy4YeHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHWMHUH CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, ero MnpejCcTaBICHU O MaTepuaIbHOM €JIMHCTBE MHUPA, BAXHYIO
poJib UrpatoT (QOopMUPYEMblE XUMHUEH MPEJCTABICHUS O B3aWMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealu3alid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUS KyJIbTYPBI IUYHOCTH, €€ 0011IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUPOBAHME MBIILIICHUS W TBOPUYECKHX CHOCOOHOCTEM
oOydJarommxcs, HABBIKOB HX CaMOCTOSITEIIBHOW Y4eOHOW  JIeSITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM XKM3HU, TaK U B TPO()ECCHOHATLHON eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIs/1a HA €IMHCTBO MPUPOJbI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATanoM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHON TPaMOTHOCTH 00YyJarOIINXCs;

crocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHBIM 3HaHUAM, K MIPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIA]l B 3KOJIOTMYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.



JlanHble HampaBieHUsT B OOYyUYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepkaHMusi  y4eOHOro  MpeaMeTa, KOTOPbIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAaHHBIM OTpakeHWeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTarne eé
pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIero 0Opa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHUYECKOM XUMHM M HEKOTOPBIX OTAEIBHBIX 3HAYUMBIX MOHSITUN
OPraHUYECKON XUMHUMU.

CrpykTypa coaepkaHusl MPOTrpaMMbl MO XUMHHU cHopMHpOBaHA HAa OCHOBE
CHUCTEMHOI0 mojaxoaa K €€ uzydeHuro. Conep:kaHue CKIIAIbIBAETCA W3 CHCTEMBbI
MOHATHI O XMMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMbI MOHSATUN O XUMUYECKOMN
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO MPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHS 3HAHW HA OCHOBE TEOPETUUYECKUX IMPEICTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HHSI KAK OCHOBBI BCETO €CTECTBO3HAHMS;

— Ilepuognueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYE€HHS O CTPOCHUHU aTOMa U XMMUUYECKOMN CBSA3U;

— TpeACTaBICHUNM 00 DICKTPOJUTHUECCKON JTUCCOIMAIIUM BEIICCTB B
pacTBopax.

Teopernueckue 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE AMIMUPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOIO
YPOBHS K JIpyroMy, BBINOJHSAS (QYHKIUM OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U IOJIYUYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue mporpamMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMHUYECKOW COCTABJISIOIICH HAYYHOM KapTUHBI MHUpPa B JIOTHKE
€€ CHUCTEeMHOW NpHUPOAIbI, LIEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAaHHUIO U
METO/IaM TMO3HAaHUS B Hayke. M3ydeHuWe XUMHUM NPOUCXOAUT C IPHUBICUYCHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buomnorus. 5—7 kmacce» u «duznka. 7 Kiacey.

[Ipy wW3yyeHWHM XUMHH TPOUCXOAUT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMHYECKOM HAayKH KaK OOJACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOM
NEATENIbHOCTA YEJIOBEKAa M KAaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOU KYJIBTYPBI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEUITUX (PAKTOB, MOHATHH, 3aKOHOB M TCOPETHYCCKUX ITOJI0KESHUMH,
JOCTYMHBIX OOOONIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B
NpUOOIIEHNN K HAyYHBIM METOJaM T[IO3HAHWS TIPH W3YYCHUW BEIIECTB U
XUMUYECKUX peakiuii, B (GOPMUPOBAHUU U PA3BUTUU MO3HABATEIBHBIX YMEHHUUN U
UX TMPUMEHEHUH B Y4YEOHO-MO3HABATEIBHONM H Yy4eOHO-HCCIIEI0BATEIbCKON



JEeSATENbHOCTH, OCBOEHUM MpaBHil 0O€30MacHOro oOpamieHus ¢ BEIIeCTBAaMHU B
IOBCETHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUM HA YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs Ba)KHOE
3HaYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEIUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSATEIBHOMY MPHUHATUIO PEIICHUH,
CIOCOOHOM aIlanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSIM JKU3HU;

—  HampaBJICHHOCTh OOyYEeHHMs] HAa  CHUCTEMaTHYEeCKOe MPUOOIIECHHE
oOydJaromuxcs K CaMOCTOSTENbHOM TO3HABATEIBHON AESATENbHOCTH, HAYYHBIM
METOJIaM TI03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHUMHWH;

— o0ecrieueHne yCI0oBUM, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUarOITUMUCS
OMbITAa Pa3HOOOPA3HOM NEATETBbHOCTH, IMO3HAHUA W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIICTCHIUI), MMCIONIUX YHUBEpPCAJIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUOB JICITCILHOCTH,

— (dopmupoBanue o0miel (YHKIMOHATBLHOM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJIC YMCHUH OOBSICHATH M OICHWUBATH SIBJIICHUS
OKPYXKAIOIIEr0 MHpA, WCIOJIb3YS 3HAHUS W ONBIT, IMOJYYCHHBIC MPH H3YYCHHH
XUMHH, TPUMEHSTh HMX TpPU pELICHWHU MpoOJeM B TMOBCEIHEBHON >XH3HU U
TPYJOBOM JIEATETLHOCTH;

— ¢opMmHpoBaHHE y OOyYalOlIUMXCS T'YMAaHHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAaHUW JJs BBIPAOOTKH HSKOJIOTHUYECKH
11eJIeCO00pa3HOro TMOBEACHUS B OBITY U TPYIAOBOW MACSTENBHOCTH B IEIAX
COXpPaHEHUS CBOETO 3/I0POBbS 1 OKPYKAIOIIECH MPUPOTHOMN CpeIbl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIMTAHMIO HA OCHOBE YCBOGHHS OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY MpOQUis M HANPaBICHHOCTH JalbHEHUIIETo
o0yJeHHUSI.

OOmiee YuCIO dYacoB, OTBEACHHBIX HJisi HW3YYCHHS XMMHHM Ha YpOBHE
OCHOBHOTO 00111€eT0 00pa3oBaHusl, cocTaBisieT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIE XUMHYECKHE TOHATHS

[Ipenmer xumuun. Ponb XMMUK B KU3HU YeJIOBEKA. XMMUSA B CHUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BeniecTB. [loHsATHE O MeTojax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnoco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE deMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHocuTENbHAS MOJIEKYJIsIpHAsg Macca. MaccoBas J0JisI XUMAYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moisib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkue U XUMUYECKHUE SBICHUs. XUMHUUECKasl peakius U e€ MPU3HaKHU.
3aK0H COXpaHEHMs MacChl BellecTB. XuMuueckue ypaBHeHUs. Kiaccudukarms
XUMHUYECKUX peaKIui (COequHEHUsI, Pa3JIOKCHHS, 3aMEIICHUs, OOMEeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUUYECKOH IMOCYA0M, MpaBuiaMu paboThl B J1abopaTopuu U
npuéMaMu oOpalleHus ¢ 1abopaTOPHbIM 000pYAOBAaHUEM, U3YyUEHHUE M ONUCAHHE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIISCTB, HAOJIOICHHE
bu3uveckux (TUIaBJIeHUE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHYECKUX (TOPEHHE CBEYU, MPOKAJTHMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
ONHMCAaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCIOTHI C XJIOPUIOM Oapwus, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pactBopoM coiu menu (ID),
M3yUYEHHUE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (prIbTpOBaHME,
BBITIAPUBAHUE, JUCTUUIIUSA, XpoMaTorpadus, MpoBeeHNE OYUCTKH TOBAPECHHOMN
conM, HaAOJIOJICHWE W  ONHCAaHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAaHEHUsS MAcCChl, CO3JaHUE€ MOJEIEH MOJICKYJ
(1rapocTep>KHEBBIX ).

Ba:xHelilue nmpeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3JaeMEHT U MpOCToe
BemiecTBO. Haxokmenwe kuciopoja B mpupoje, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopoma. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0OpaTopuu © NPOMBIIUIEHHOCTH. Kpyrosoport
KHUCJIopoa B ipupojie. O30H — aioTponHas MoAU(pUKAIUsS KUCIOPOaa.

TeroBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKUUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE apHUKOBOTro 3¢ (deKra, pa3pylieHrue 030HOBOTO CIIOs.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npupojie, (Gu3MUecKMe W XUMUYECKHUE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. KucnoTsl u conm.

MonsipHbiii 00BEM ra3oB. Pac4€Thl MO0 XMMUYECKUM YpaBHEHUSIM.

Odusznyeckue CBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPHL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOpPE. XUMHUYECKUE CBOMCTBA BOJbI. OCHOBAHUS.
Ponb pacTBOpoB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuawl. Kiaccudukarus
OKCUJIOB:  cosieoOpasyromniue (OCHOBHBIC, KHUCJIOTHBIC, aM{(pOTepHBIE) U
HecosieoOpasyromue. Homenkmarypa okcuaoB. DuU3MUECKHE €M XUMHYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

OcnoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiaTypa ocHoBaHui. PU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHui. [lorydenrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus xkucnor. Homenknatypa kucnoT. duszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa coseil. @uzndeckre U XMMUYECKUE CBOMCTBA COJICH.
[Tomyuenue coien.

I'eneTnyeckas cBA3b MEKy KJIaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEAECICHUE COJECPIKAHUS KUCIOPOIa B BO3IYXE, ITOIyUYCHUE,
coOupaHue, pacliO3HaBaHWE M W3YyUYEHHE CBOWMCTB KHUCJIOpOAa, HaOII0neHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpanieHus TopeHus (Mokapa), O3HAKOMJIEHHME C oO0pas3laMM OKCHIAOB U
OMMCaHUWE HUX CBOMCTB, MOJyYeHHE, COOMpaHUE, PACIIO3HABAHUE W HW3Y4YCHHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTBue Bojaopoga ¢ okcugom menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPHUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAaHHE OCOOCHHOCTEW pPACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MACCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIIOJb30BaHUE  BUIECOMATEPHUAJIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BELIECTB Pa3JIMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEJIOYEH,
uzydyeHue B3aumozeiicTBuss okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJIaMH, PEAKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOIO MeTajla IPYyTMM M3 PACTBOPA COJIM, PEIICHUE
AKCIEPUMEHTAJBHBIX 3ajlad 1o TeMe «BakHellue KIacChl HEOPraHUYECKUX
COCMHECHUN.

HHepuoagnuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHX
ieMeHToB JI. . MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKASl CBS3b.
OKHuCIUTETBHO-BOCCTAHOBUTE/IbHbIE PEAKIIUU

[lepBble MOMBITKH KIaCCU(UKAIUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METAJIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAsA  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3nneMeHToB 1. M. Menneneesa. Ilepuonasr
U rpynnbl. DPU3NYECKUN CMBICT MOPSAKOBOTO HOMEpAa, HOMEPOB NEpuoja u
IPYIIIBI JIEMEHTA.

Crpoenune atomoB. CoctaB aTOMHBIX sifep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04YeK aToMOB  NepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJIoKeHUIo B [lepunoanueckoii cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHMSI pajuyca aTOMOB XHMHUYECKHX DJIJIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3akoHa u [lepruoanueckoit CUCTEMbl XUMUYECKUX
3JIEMEHTOB JJI1 pa3BUTHsA Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXkJIaHUH.

Xumuueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DIEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. loHHAs CBS3b.

Crenenb  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHHe oO0pas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiuu pa3ioKeHHs, COeTUHEHHUS).

Mexcnpeomemmunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M MPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMM ISl OTJAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO61mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, Kiaccu(UKalusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTh, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEJO,
00bEM, arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IHMHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MHHEpaNTbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB IEPBBIX TPEX MNEPHOJAOB, KaJlMs, KalblLMs U UX
COEIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOECHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHYECKOW CBSI3U. THIIBI KPUCTATIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEMIETKH U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKUE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pPa3Iu4YHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiuys XuMAYECKUX peakinii Mo pa3IundHbIM MpU3HAKaM (110 YUCITY
M COCTaBy YYacCTBYIOIIMX B PEaKIMHU BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKHCIIECHUS XMMHUYECKUX 3JIEMEHTOB, MO 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xumMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKHX peakiuax. [[oHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTne 0 xumMuueckoM paBHoBecur. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XHUMHUYECKOM pEAKIUMU W MOJIOKEHUE XUMHUUYECKOIO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON JUCCOUUALMU. DIIEKTPOIUTHI U HEITEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS PEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HWOHHBIE YypaBHEHHs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMU KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JCHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpoLEcca AUCCOLMAUMU KHUCIOT, IIEJIOYed U CoJiel
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTE€pUaliOB), TIPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM ~ TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COSTUHEHUS), pacllO3HaBaHHE HEOPTaHMYECKHX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX pEaKUM HAa  HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl U MX COeIMHEHHUS

OO6miast xapakTtepucTuka ranoreHoB. (OCOOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble cTerneHn okucieHus. CTpoeHue u (Qpu3nyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMoneiicTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHUE, NpuMmeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA HAa OpPraHMU3M 4YeNIOBEKa. BakHeumume XJIopuapl U HX
HaXO0XJCHHE B IIPUPOJIE.

O6miast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue W (HU3MYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOaa
U cepbl. XUMUYECKHe CBOMCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XuMuyeckre cBorcTBa. OKCHIBI CEepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3HUecKue W XHMHYCCKHE CBOMCTBa (00IIuMe Kak
MPEACTaBUTENSI Kjacca KHCIOT U crenududeckne). XUMUYECKHE PpeaKilnw,
JeXale B OCHOBE IPOMBIIIJIEHHOIO CHoco0a MOJYYeHUsS CEPHOM KHUCIIOTBHI.
[TIpumenenne cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHUN B MpUpOAE. XUMHYECKOE
3arps3HEHUE OKPYXKAIOIIeH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIC CTETICHU OKHUCJIEHHS. A30T, pacCIpOCTpaHEHHE B MPUPOJIE,
dbuznveckue U XuMu4eckue cBorctra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, MojyueHue u npumeHenrue. Coiam aMMOHUS,
ux (pU3nYecKre U XMMUYECKHUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHHe, (PU3NMYECKUe U XUMHUYECKUE
cBoiicTBa (0OIIME€ KaK TMPEICTaBUTENSI Kjacca KHUCIOT W crheruduueckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMUUeCKoe 3arpsi3sHEHNE OKPYKaroIel cpeibl COSTMHEHUSIMH a30Ta
(KUCTIOTHBIE IO, 3arpsi3HEHUE BO3JAyxa, MOYBBl U BOJMOEMOB). Docdop,
ajutoTponHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NdecKue U XUMUUECKUE CBOMCTBA,
nosydenue. Mcnons3oBanue pocdaToB B KauecTBe MUHEPATBHBIX YI00pECHHIA.

O6mas xapaktepucTtuka amemMeHToB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  auIOTPOIHBIC
Monu(UKalMK, PACIPOCTPAaHEHHE B Mpuponue, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriiepona B npupojse. OKCUIbl yriiepona, ux
dusznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r100aqbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIoTa U € colM, X PU3NIECKUEe M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

IlepBoHauanbHbIE OHATUS 00 OPraHUYECKHUX BEIIECTBAX KAK O COEUHEHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OE€H3WH), WX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTMYECKN Ba)KHBIX BEIIECTBAX: KUPaAX, OCNKaX, YIJIeBOJaX — U UX
poJii B KHM3HM 4YeJloBeKa. MarepualibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, TMOJYyYEHUE U
npuMeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOmme mpeacTaBieHus o0
okcuse kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IIPOMBIIIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHalibl: KEepaMHUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COISTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOWMCTBA
rajloreHOB M WX COCAMHEHUM (BO3MOXKHO MCIOJb30BAHUE BHICOMATEPHUAIIOB),
O3HAaKOMJICHHE ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl W €€  CcOeAUHEHUSMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTeprasoB), HaOJIOICHUE TIpoliecca OOyTIIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3yUYCHHE XUMUUYECKHUX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM pEeaKIuM Ha Cybdart-
MOH W HaOJIOJIeHHE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBoMcTBamMHu azora, ¢ochopa W UX COCAUMHEHUN (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUaIoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHHI, MOIydeHHe,
coObupaHue, pacro3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCITIOJIb30BAHHE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoJeNen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HaAKOMJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJy4yeHue, coOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKMCIIOTO Ta3a, MpOBEJEHNE KauyeCTBEHHBIX peakiuii Ha kapOoOHAT U
CWIMKAT-UOHBl W UW3yYEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no teme «BakHelne HeMeTaJuIbl U UX COETUHEHU)).

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTEepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux isiemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTainueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pemérka.  DIEKTPOXUMUYECKUU  pAal
HarnpsHKeHu MeTamnoB. Ousnyeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO0riue
crocoObl ToyyyeHus MeTauioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTryH, IIOPATIOMHUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY U TPOMBITIUICHHOCTH.

[Ilenounble MeTauibl: noJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B MPUPOJIE.
dusnyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpusa U Kanus). OKCuasl u



TUAPOKCHABI HATpus W Kanus. [IpumMeHeHHWe IeNOYHBIX METAUIOB U HUX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUe U XUMUYECKHUE CBOMCTBA MArHUS
u Kanplus. Baxknelmme coequHeHHs KaiblUs (OKCHUIl, THUIPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. dusudeckue u
XUMUYECKHE CBOMCTBA altOMUHMS. AM(OTEpHBIE CBOMCTBA OKCHIA M TUIIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToma, HaxXxoXJeHWEe B mnpupone. Ddusznueckue u
XUMHUYECKHE CBOMCTBA ene3a. OKCUIbl, TUAPOKCUIBI U conu xkenesa (1) u xenesa
(ITT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHME C oO0pasllaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJbTaTOB  KOPPO3UHM  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJICHCTBHS OKCHIA
KaJblIUsl M HATPUS C BOAOW (BO3MOXHO HCIIOJIb30BaHHE BHIEOMATEPUATIOB),
UCCIIEJJOBAHME CBOWCTB >KECTKOW BOBI, MPOLIECCA TOPECHUS KEJIe3a B KHUCIOPOJIE
(BO3MOXKHO  HCIOJB30BAaHUE  BUJEOMATEpPUANIOB), IPU3HAKOB  MPOTECKAHUS
KAQUECTBEHHBIX PEaKIU HAa WOHBI: MAarHUs, KAJIbLHUs, aJIOMHUHUA, [UHKA, XKEJe3a
(I1) u xene3a (III), meau (II), HabmromeHNE W ONMKMCaHUE MPOILIECCOB OKPAIIHBAHMUS
IJJaMEHU MOHAMU HaTpus, Kaausg W Kajabluusd (BO3MOXKHO HCIIOJb30BaHUE
BUJIEOMAaTepHaJIoOB), UCCIe0BaHUE aM(OTEPHBIX CBOMCTB THIPOKCH/IA ATFOMUHHUS
Y THAPOKCHUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a4a4 10 TeMe «BakHeunine
METaJUJIbl U KX COCAUHEHUS».

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HHM YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XUMHUYECKUX peakiui B ObITy. IlepBas momormib mpu
XUMHUYECKHUX 0KOTaX U OTPABJICHUSX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXkKarllel cpenbl (MpeaenbHas TOMycTHUMAast
KOHIIeHTpanus Bemlects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrMYeCKUX
mpooIeMm.

Xumuueckuii IKCnepumenm:

u3ydeHrne o0pa3loB MaTepHaaoB (CTEKIIO, CIUIaBbI METAJIOB, MOJUMEPHBIC
MaTepuarbl).

Mexcnpeomemmnnie ceéazu



Peanuzanmsi MeXIpEeIMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BaHME KaK OOMUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAy4YHBIM (DAKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3¢ PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: wMartepusi, aToM, DJJCKTPOH, IPOTOH, HEWTPOH, WOH, HYKIIH/I,
W30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPUUCCKUH 3apsj, MPOBOJHUKH,
MOJYNIPOBOIHUKH, JAMAJCKTPUKH, (POTODPIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAS
pemérka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, CIUHUIBI M3MEPCHHS, KOCMHYECKOE
IPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPO3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIC TOPOJIHI,
MIOJIC3HBIC UCKOIIAEMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI MPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCS B XOJi¢ OOy4EeHHs] XMMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUICKUMU
COLMOKYJIbTYPHbIMU W JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPHUHSATHIMU B
oOlIecTBE MpaBUJIaMU M HOPMaMU MOBEJIEHUS M CHOCOOCTBYIOT IIpolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHN 00yYaIOIIKUXCSl.

JIMYHOCTHBIE ~ pe3yJabTaThl  OTPAXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM  TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA U
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1)maTpuoTH4YeCKOro BOCIMTAHUS :

LEHHOCTHOT'O OTHOIIEHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUUYECKOW HAYKHM B KWU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpManUei o
MEPEIOBbIX JOCTMXKEHUSAX U OTKPBITHUSIX MHUPOBOM M OTECYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOUCTBE MHpa U 00OIECTBa;

2)rpaskIaHCKOro BOCIIUTAHUSA:

NPEACTABICHUS O COLMAIbHBIX HOpPMax H NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BUJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MpH
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIIbHBIX 3aJ]]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIEcce ITOW Y4YeOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUI NTOCTYIIKOB;

3)IIeHHOCTH HAYYHOTI'0 MO3HAHUA:

MUPOBO33PEHYECKUE IPEACTABICHNUS O BEIECTBE MU XUMHYECKOW pEaKluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH U COCTABIISIOLIHE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJbI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HANPABICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XAUMWH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHON, MH(GOPMALMOHHON M YUTATEIbCKOM KYJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JHOOO3HATENBbHOCTh, T'OTOBHOCTh U
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOCKTHOM U  HUCCIEAOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH U YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4)¢opMupoBaHMS KYJbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH JKU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 >KU3HU, OCO3HAHHWE TOCJIEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5)TpyaoBoro BoCiMTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuit u Tpyaa pa3IindyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TPUMEHEHMS TPEJMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHJMBUIYaJTbHON TPACKTOPUH MPOJOJDKEHUS 00pa30oBaHUsl ¢ YU4ETOM JTMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHON MPpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6)3K0J10TrH9eCKOro0 BOCIIUTAHMS:

HKOJIOTHYECKH I€JeCO00pa3HOe OTHOIICHHE K NPUPOJIE KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3nueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€301IaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, MOJIydaeMble MPU WU3YYCHUH XUMUU, IS
pELIeHUs 3a/1a4, CBS3aHHBIX C OKPYKAOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHSl  DKOJOTHMYECKOM  KYJIbTYpbl, OCO3HAHHUS TIJIOOAJBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEeM M MyTEel UX PELICHHs MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOU U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYMMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHA,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOPbIE
HCIIOJB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEIMETaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 0OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4YEOHOMU
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAHABIMBATh B3aMMOCBSA3b C JIPYTMMH TMOHSITHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX ()aKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAaMU H3Yy4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTH B TIpolleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMUU MOJICIbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI d3JIEMEHTa), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiu — MpU PEHIeHUH Y4eOHO-TT03HABATENbHBIX 3aa4, C YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€PU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble uccienoBareabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KA4YE€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POopMyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 PE3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojeraHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUAOB U (HOPM MPEICTABICHUS, MOIyIaeMyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOT'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu U
WIIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
IpYruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M aHAIM3UPOBATHL B THpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe NelcTBHS:

yMEHHS 3aJaBaTh BOIpPOCHl (B XOie aAuanora W (Wiad) JHUCKYCCHM) TIO
CyLIECTBY  OOCyXJaeMoh  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJyYEHHbIE  pe3yJbTaThl  IO3HABATEILHOM
JCSTENIPHOCTA B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHIO
PE3YJIbTATOB BBIMOJHEHUS XMMHUYECKOT0 JIKCIEepuMeHTa (J1abopaTopHOro OMbITa,
71a00paTOPHON pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOTrO COTPYIHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIOUIUX MpOOJieM Ha OCHOBE Y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHMUS
no3unui (00CYXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEpPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHbIe YHHBepPCcaIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITENBHOCTD, BEIOMpATh Hanbosee »(HEeKTUBHBIE CIOCOOBI PEIIeHNs] YIeOHbBIX H
MO3HABATENbHBIX 3aJa4, CAaMOCTOSITEIbHO COCTaBJIATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUU MPU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLIEHMBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJM3UPOBATh KOHTEKCTHI, IIpeijiaraeéMble B YCIOBUH 3aJaHUMH.

MHNPEAMETHBIE PE3YJIBTATbBI

B cocraBe mpeAMETHBIX pE3YJbTATOB IO OCBOCHHUID 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOW (eaepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOMIMMHCA HAYyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BHUIbI
NEATeIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOyuenus B 8 ki1acce npeMeTHbIEC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUaIOMIUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYIa,
XUMHUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHAasE Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPukamus peakiuil: peakiuu
COCMHEHUS, PEAKIMU PaA3JIOKEHUS, PEaKIUU 3aMelIeHus, peaKIuu
oOMeHa, HK30- ¥ SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOWTaj b, PaguycC
aTomMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHMOH, aHUOH, PAacCTBOP, MACCOBas JIOJISl BEIIECTBA
(poIIeHTHAs KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TOHATHH H
OPUMEHATH 3TU HOHATUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY IS COCTaBJICHHUS (HOPMYT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNEHb  OKUCJCHHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKON CBsI3M (KOBajJeHTHasT W MOHHAas) B
HEOPraHMYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHMUMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT HUX mojoxkeHusi B [lepuogmueckoil cucrteme,
3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmdeckoit
CUCTEMbl XUMHUUYECKHUX DHJIEMEHTOB: pa3jiuyaTh [OHATUS «TJABHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpymnma)y, Mansie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CIO0SIM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peaKUuu (MO YUCIY M COCTaBY Y4YaCTBYIOIIMX B pEaKLUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKIAAsA OMUCAHNE IPUMEPAMU MOJIEKYIISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XWMHUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIBHONW JESTEIbHOCTA — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB M0 TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BemIecTB (BOJOpPOAA M KHUCIOPOJA), TMPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM JI0JIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PaCIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIOPAHXK U APYTHEL).

K koHily o0ydenus B 9 kiacce npeMEeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlysi, XUMHUYECKasi CBS3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTaiu3aTtop, XHUMHYECKOE€ paBHOBEcHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENb, OKHCIEHHE U  BOCCTAHOBIICHHUE,
ajoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJlGHTHAsl, UOHHAs,
METaJIMYecKas), KpHUCTaJuIMuecKass pemeéTka, KOppo3us METaIOB,
CIJIaBbl, CKOPOCTb XWMHUYECKON pEakUuH, MPEACIbHO IOMyCTUMAas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUH U
MPUMEHSTH 3TH MOHITHUS MPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHU;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIMKY IS COCTaBJICHUS (POpMys
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA,

ONpPEAEATh BAICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeneéHHOMY KJacCy COeIMHEHUN 1o ¢dopMmyrnam, BHJI XUMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3apsi]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUIT KPUCTALTUYECKOU
pEIIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenneneeBa wu
NEMOHCTPUPOBATh €ro IOHMMAaHHME: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
pasznuyarh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «nobodHas
noarpynmna (b-rpynma)», Maneie W OOJbIIME TEPHOIbI, COOTHOCHTH
0003HaueHusl, KOTOpPhIE HMEIOTCS B TNEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKHUX
ANIEMEHTOB (COCTaB W 3apsia  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpefieieHie HMX 1O DJJIGKTPOHHBIM CJIOsIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHECHUHN B
npeaenax MaliblX MEePUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(eKTy, M0 M3MEHEHHIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMU(UUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMyd MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS DJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJI0OYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca STUX PEeaKIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUA B pa3IMUHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTENBHYIO MOJCKYISIPHYI0O H MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyle
COCIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAod U
nabopaTopHeIM OOOpYIOBAaHWUEM, a TakKKe TMpaBwia oOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO MW COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEP)KIAIONIME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHIECTB: PACIIO3HABATH OMBITHBIM IMYTEM XJIOPUI-, OPOMHI-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHBl aMMOHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

PUMEHSITh OCHOBHBIE OTEpaIlMi MBICIIUTEIbHON JeATEIbHOCTH — aHAIIU3
U CHHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaAOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peaibHbId |
MBICJICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
N KouunyecTBouacos DJIeKTPOHHBbIE
; HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | Kontpoabhbiepabor | IlpakTudeckuepador
TeMIIPOrpaMMBbl o0pa3oBaTeibHbIEPeECYP
1| ) bI bl
CBI
Paszgea 1.1lepBoHavyaibHbIeXUMHYECKHETIOH S TUS
XuMusg — BakHas 00J1aCcTh
. bubnuoreka [JOK
1.1 €CTECTBO3HAHUS U IPAKTUYECKOU 5 2
https://m.edsoo.ru/7f41837¢
NEATEILHOCTH YeJI0BEKA
b K
1.2 BeniecTBa n XuMHU4YeCKUEpeaKIuu 15 1 nomorexa O
https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2.BaxHeiilme npeacTaBUTe I HEOPraHNYeCKNX BellecTB
bu6 OK
2.1 Bosayx. Kucnopon. [Tonarue 06 okcumax 6 nommorexa L
https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.2 Bogopoa. IloHsTre 0 KHCIIOTaX U COMIAX 8 1
AOPOA https://m.edsoo.ru/7f41837¢
bub e OK
2.3 Bopna. PactBopsl. [TonsTHEe 006 OCHOBaHUAX 5 1 1 nommorexa I
https://m.edsoo.ru/7f41837¢
24 OCHOBHBIEKJIACCHIHEOPTraHUYECKUXCOCTNHE 11 | | bu6mmoreka [JOK
' HUU https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paspnen 3.1lepuoanyeckuii 3akoH u [lepuoanyeckasi cucrema xumnueckux 31eMeHToB /. . MennesieeBa. CTpoeHueaTomMoB.
XuMn4yeckasacBsidb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIEPEAKIHU

3.1 [Tepuonnueckuii 3akoH u llepuoanueckas 7 bubnunoreka [JOK




cUcTeMa XUMUYECKUX 351eMeHTOB [I. U.
MemnneneeBa. CtpoeHueaToma

https://m.edsoo.ru/7f41837c¢

Xumudeckas cBsizb. OKHCIUTEIBLHO- bubmmorexa [{OK
3.2 8
BOCCTaHOBUTEIBHBIE PEAKI[UN https://m.edsoo.ru/7f41837¢c
o 15 bubmmoreka [{OK
TOTo HO pasiety https://m.edsoo.ru/7f41837¢
p 3 bubmmoreka [IOK
C3CPBHOCEPEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOI'PAMME




9 KUIIACC

N KoanuecTBouacon DJIeKTPOHHBbIE
[
HaumeHoBaHuepas3aejioB U (ungposbie)
n/ Bcer | KonTpoubHbiepado IIpakTnyeckuepado
TeMIIPOrpaMMBbl o0pa3oBaTebHbIEpeCyp
1 0 ThbI TBI
ChlI
Pa3nes 1.BemecTBo U XMMHYeCKHe peaKkIuH
1 [ToBTOpEHue u yriyoienne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE3aKOHOMEPHOCTUXUMHUYECKUXPEA 4 bubmuotexa [JOK
' KITUH https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIUALIHS. 3 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2.HemeTa/uibl M MX COEIMHEHUA
)1 OO6mrast XxapaKTepUCTUKAa XUMHUUYECKHUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX
bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpymnmnsl. Cepa u 6
. https://m.edsoo.ru/7f41a636
e€CoeIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 anemMeHToB VA-Tpynmbl. A3ot, pochop u ux 7 1 bubmmorexa [TOK
' PYIIBL. ? p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01ast XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCIUHEHUS
Hroro no paszneny 25




Pazgen 3.MeTa/iibl M UX COeTUHEHU S

. bubnmoreka [JOK
3.1 ObmuecpolicTeameTa OB 4 https://m.edsoo.ru/7f41a636
N bubnuoreka [JOK
3.2 Bakueinue MeTauisl 1 UX COSTUHEHUS 16 hitps://m.cdsoo.ru/7f412636
Hroro no pazgeny 20
Pasznen 4.Xumus u okpyskaouias cpeaa
4.1 BemectBa 1 MaTepuaibl B JKU3HU YEJIOBEKA 3 bubmorexa HOK
' B p https://m.edsoo.ru/7f41a636
Uroronopazneny 3
PesepBHOECBpEeMs 3 Bubnmorexa [IOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
Ne KoanuecTBouacon
DJleKTpoHHbIenu¢ poBbIeOOpa3oBaTeJl
Temaypoxka Bce | KonrtpoabHbiep | IIpakTuyeckuep
n/ bHbIEpecypchl
I ro a00ThbI a00ThbI
[Ipeamer xumuu. Posie Xumuu B KU3HA | bubnuorexa [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6mmoreka [JOK
[TonsaTre 0 MeTO1aX MO3HAHUS B XUMUHU 1
https://m.edsoo.ru/ff0d227e
[IpaxTueckas padorta Ne 1 «IIpasuia
paboTHI B TaOOPATOPUU U TIPUEMBI 1 bubnuoteka [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
Uuctele BemecTBa 1 cMecH. CriocoObl | bubnuorexa [JOK
pazaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTruueckas padota Ne 2 «PazneneHue
. bu6mmoreka [JOK
cMmecelt (Ha mpuMepe OYUCTKU 1
. https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN )
bubmuoreka [JOK
ATOMBI 1 MOJIEKYJIbI 1
https://m.edsoo.ru/ff0d2a6¢
XUMHUYECKHUE AIIEMEHTbI. 3HAKU | bubmuoreka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2bed
bu6mmoreka [JOK
[IpocThie U cIOKHBIEBELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
ATOMHO-MOJIEKYISIPHOCYUECHHE 1 bubmmorexa [IOK
YIp i https://m.edsoo.ru/ff0d2d50




3aKOH MMOCTOSIHCTBA COCTaBa BEILICCTB.
Xumuueckas hopmyia.

bubmuoreka [IOK

10
BaneHTHOCThaTOMOBXMMHYECKUXIIEMEHT https://m.edsoo.ru/ff0d2eae
OB
1 OTtHocuTenbHAsE aTOMHAs Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10Jis1 XUMHYECKOTO dJIeMEHTa B bubmmoreka [{OK
COECJIMHEHUHU https://m.edsoo.ru/ff0d350c
13 KomnnuectBo BemecrBa. Mosbs. MossipHast bubnuorexa [JOK
macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKue U XUMUYECKHE SIBIICHUS. bu6moreka [IOK
XuMuyecKast peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX pPeaKInil https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHS MACChl BEIIECTB. bubnuoreka [IOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiM4ecTBa, MacChl
17 BEIIECTBA MO YPABHEHUSIM XUMHUYECKUX bubmmorexa [TOK
HHeCTBA HO YP https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMuueckux peakiuii
bu6mmoreka [JOK
18 (coenuHEHMS, PA3JIOKEHUS, 3aMECIICHHUS,
https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O0o0ImeHne n
. https://m.edsoo.ru/ff0d40c4
CHUCTeMaTHU3alsI3HaHU I
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK
«BelmecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocTaB Bo3ayxa. bubnuorexa LIOK




Kucnopon — snemeHT u npocroe
BelecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMHUYECKUE CBOUCTBA

bu6mmoreka [{OK
22 KHCJIOpOJia (peaKuy OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsTueobokcuIax
CriocoOBI MOTydeHHUsT KHCIIOPO/1a B
bubmmoreka [{OK
23 a00paTOPUH U MPOMBIIIICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Tpumenennexuciopoaa
TennoBoii 3 pexT XuMHIeCcKoi peakiuy,

4 MTOHATHE O TEPMOXHUMHUYECKOM bubnuoreka [JOK
YPaBHEHUU, IK30- U SHJIOTEPMUYECKUX https://m.edsoo.ru/ff0d4790
peaKImsIx
TommBo (HedTh, yroiabs U METaH).

(edpp, yr ) BuGnuorexa [IOK
25 3arpsi3HEeHHE BO3IyXa, CITOCOOHI €T0
https://m.edsoo.ru/ff0d4c4a
MPETOTBPALLICHUS
[TpakTuueckas padota Ne 3 o Teme
26 «[Tonmyuenue u coOMpaHme KUCIOPOIa Bubnmorexa [IOK
i onp posa, https://m.edsoo.ru/ff0ddae?
H3yYEHHE €ro CBOMCTBY

7 Boaopon — sneMeHT u mpocToe bubnuorexa [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0

73 dOu3nyecKue U XUMUYECKHUE CBOMCTBA bubmuoreka [{OK
Bojiopoa. I [pumenenneBogopoaa https://m.edsoo.ru/ff0d4dd0

29 ITonaTtue o KuCIOTax M COJISIX bubmorexa OK

https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mostydeHus: BOAOPOia B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0

31 ITpaktnyeckas padora Ne 4 o Teme bubnuorexa [IOK

«ITomyuenue u cobupanue BoJ10po/a,

https://m.edsoo.ru/ff0d4{42




WU3yYEHHUE ETO CBOMCTB)

MonsipHblid 00bEM Ta30B. 3aKOH

bubmuoreka [IOK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus o0béMa, KOJIMYECTBa
bu6mmoreka [{OK
33 BEIIECTBA Ia3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Borancnenus 006EMOB ra3oB 110
bubmmoreka [{OK
34 YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 dusnvecKknue U XMMHUYECKHUE CBOMCTBA bu6mmoreka [IOK
BOJbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [lonsitue 06 bubnuotexa [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbllieHHbIE U
bu6moreka [IOK
37 HEHACBIIIEHHBIE PaCTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0J1s1 BEILIECTBA B pacTBOPE
[TpakTruueckas padota Ne 5 o Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [JOK
onpeaesEHHON MacCOBOM 10J1eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KonTponsnas pabora No2 mo teme bubnuoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiiaccupuKanus, bubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyueHne u XuMHUYECKUE CBOMCTBA
bu6mmoreka [JOK
41 KHCTIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUsI: COCTaB, KJIacCcU(UKALINA, bu6mmoreka [JOK




HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITony4yeHue U XUMUYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
m Kucnortsr: cocras, knaccudukanms, bu6mmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
KUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeaune): HOMEHKIIATypa,
(cp ) P bubmmoreka [{OK
46 CHOCOOBI OJYUEHHS, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTrueckas padota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 33714 10 TEME bubnuotexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXKy KiaccaMHu bubnuoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9as50
. bubnuoreka [IOK
49 O000111eH1E U CUCTEMATH3AUI3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 no teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[lepBbie MOMBITKU KIIACCHU(PUKAIIUU
bubmuoreka [JOK
51 XUMUYECKUX 3JIeMeHTOB. [loHsTHE 0
https://m.edsoo.ru/00ad9ffa
rpynnax cXOAHbIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u Ilepuoanueckas
bu6mmoreka [JOK
52 cucTeMa XMMU4ecKkux 3nemeHnToB /. U.
https://m.edsoo.ru/00adas52c
MenneneeBa
53 [Tepuonsl, rpyniibsl, OATPYIIIBI bubnmoreka [JOK




https://m.edsoo.ru/00ada52c

Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [IOK

54
sanep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue 3JIeKTPOHHBIX 000JI0UeK
. bubnuorexa [JOK
55 aToOMOB 351eMeHTOB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. . MenpeneeBa
XapakTepucTUKa XUMHUUECKOTO DJIEMEHTA
. bubnuorexa [JOK
56 IO ero noJsioxkeHuto B [lepuonnyeckoit
https://m.edsoo.ru/00ada824
cucteme /1. . Menaeneera
3navenue [leproanueckoro 3akoHa s
57 pa3BuTHs Hayku U npaktuku. /. 1. bubnuoreka [JOK
MenneneeB — y4€HbIH, IEJAror U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
Pesepsuslil ypok. O000IIIEHNE U
P P N bu6moreka [IOK
58 CUCTEMaTH3aIus 3HAaHUH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepodHas padoTa
Kontponbras padota Ned4 o teme
bu6mmoreka [JOK
59 «Ctpoenue aroma. XUMHYECKas CBA3bY /
. https://m.edsoo.ru/00adb486
Bcepoccuiickas mpoBepodHas paboTa
60 DJIEKTPOOTPUIIATETLHOCTHATOMOBXUMUYE bubnuoreka [JOK
CKHUXJJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6 K
61 HNonnasxuMuueckascBszb uommorexa T10
https://m.edsoo.ru/00adac34
bubmuoreka [JOK
62 KoBaneHTHasmoasipHasXuMHUYECKAsACBA3b
https://m.edsoo.ru/00adaab8
63 KoBaneHTHasHENMONApHAIXUMUYECKASICBS bubmuoreka [JOK
3b https://m.edsoo.ru/00adaab8
64 CTeneHbOKUCICHUS bubmuoreka [JOK




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

65 OKucIuTeIbHO- ! bubmmoreka [{OK
BOCCTAaHOBUTEIBHBIEPEAKIIUN https://m.edsoo.ru/00adb076
bu6mmoreka [IOK
1
66 OKHUCIUTEIN U BOCCTAHOBUTEIN hitps-//m.eds0o.r/00adb076
Pesepsusblii ypok. O000IIIEHNE 1
67 CI/ICTIe)MaTI/BZp s 3HaHI/H;1lI 10 TEME 1 bubnmorexa [TOK
I https://m.edsoo.ru/00ad9cb2
«Ctpoenne atoMa. XUMHYECKasICBSI3b)»
68 PesepBHblit ypok. O60011eHE U | bubnuorexa [JOK
cUCTEMAaTH3alUs 3HAHWUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Ne KoanuecTBouacon
DJleKTpOoHHbIeU(pPOBbICOOPa3OBAT
n Temaypoka Bce | KonTpoubHbIe IIpakTuyeckue
eJibHbIepecypchl
/ ro padoThI paboThbI
n
[Tepuonnueckuii 3akoH. [lepronnueckas
bubmmoreka [JOK
cucTeMa XUMUYECKuX 3neMeHToB /I, U. 1
https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
" bubnuotexa [JOK
XUMHUYECKUX DJIEMEHTOB MEPBBIX TPEX 1
https://m.edsoo.ru/00adb6b6
MEepUOIOB
Knaccudukanus 1 HOMEHKIaTypa | bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
Bunel XuMH4yeCcKoil CBS3U U THUIIEI | bu6moreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
«IToBTOpEHUE U yriyONeHNe 3HaHUI 1 1
OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiacca»
Knaccudukanys XuMu4ecKuX peakiuu 1mo | bubnuoreka [JOK
Pa3INYHBIM NIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XMMUUYECKON PEaAKIUU.
bubnuoreka [JOK
[ToHsiTHE O TOMOTE€HHBIX U T€TEPOTCHHBIX 1
https://m.edsoo.ru/00adbe9a
peakumsx
[TonaTHE O XUMUYECKOM pPaBHOBECHH.
@daKTOpBbI, BIUSIOLINE HA CKOPOCTh 1 Bubmmorexa LIOK
pbL, . p https://m.edsoo.ru/00adc28c
XUMUYECKON PEaKlUU U MOJO0KEHUE




XHUMHUYCCKOTO paBHOBCCHUS

9 OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBICPEAKIINH bubamorexa [OK
peartt https://m.edsoo.ru/00adcade
10 Teopust 2NEKTPONUTHYECKON TUCCOLUALUH. bubnuorexa [JOK
CunbHbI€ U ci1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
. bubnuorexa [JOK
11 HNoHHbIEypaBHEHUApEAKIU I
https://m.edsoo.ru/00add448
XHUMHUYECKUE CBOMCTBA KUCIOT U OCHOBAHUI
. bubnuorexa [JOK
12 B CBETE IPEJCTABICHUN 00
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKON JUCCOIHAITIT
XHWUMHUYECKUE CBOMCTBA COJIEN B CBETE
. . bubnuotexa [JOK
13 MIPEJICTaBICHUH 00 IEKTPOITUTUYECKOM
https://m.edsoo.ru/00add8b2
JTUCCOTTHAITIN
. bu6mmoreka [IOK
14 [TonsiTue o ruaponn3ecosieit
https://m.edsoo.ru/00add9d4
. bubnuoreka [JOK

15 O0001IeHrEe U cUCcTeEMaTU3 a3 HAHNI nommorexa I

https://m.edsoo.ru/00addd12

16 [Ipaktuueckas padota Ne 1. «Pemenue bubnuoreka [JOK
JKCIIEPUMEHTAIIBHBIX 33124 https://m.edsoo.ru/00addbfa
KontponbHas padota Ne2 mo teme

bu6mmoreka [JOK
17 «DNEKTPOJIUTUYECKAS TUCCOLIUALIUSL.
https://m.edsoo.ru/00addecO
XUMHUYECKHUEPEAKIIUU B PACTBOPAX»

13 OO1as XxapakTepUCTUKa raJIoreHOB. bubnuoreka [JOK
XUMHUYECKHE CBOMCTBA HA MMPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. CoisHas KUCIIOTA,

P P N bubmuoreka [JOK
19 XUMUYECKHE CBOMCTBA, MOIYUYEHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
20 IIpaktuyeckas padora Ne 2 o Teme bubnuoreka [IOK




«IlomydeHune COITHOM KUCIOTHI, U3YYEHHE €€

https://m.edsoo.ru/00ade348

CBOMCTB»
Brruucnenus mo ypaBHEHUSAM XUMHUUYECKHUX
. bubnuorexa [JOK
21 peakuuii, eciii OIMH U3 PEareHTOB JaH B
https://m.edsoo.ru/00ade488
M30BITKE
2 OO0mmas xapakTepucTuka MeMeHToB VIA- bubnuorexa [JOK
TPYIIIIBL https://m.edsoo.ru/00ade64a
AIOTpOTIHBIE MOU(UKAITUU CEPBHI.
P L N P . bubmmoreka [JOK
23 Haxoxnenue cepbl U €€ coeTuHEHMI B
. https://m.edsoo.ru/00ade64a
pupoJie. XMMUYECKUECBONCTBACEPHI
4 CepoBonopo, cTpoeHue, (pu3ndeckue u bubnuorexa [JOK
XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
)5 Oxcunpl cepbl. CepHast KUCIIOTa, GU3HIECKUE bubnuotexa [JOK
Y XMMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCcO0a MoTydYeHus: CepHON
bu6moreka [IOK
26 KHUCIIOTBHI.
. https://m.edsoo.ru/00adec8a
XHUMHUYECKOE3arpsI3HEHNEOKPYKAOLIEHCPE b
COEIMHEHUSIMUCEPBI
7 Brruncnenne MmaccoBoii 011 BBIXO/1a bubnuoreka [JOK
MPOAYKTa PEaKLUU https://m.edsoo.ru/00adec8a
OO0111ast XapaKTepUCTHKA DJIEMEHTOB V A-
28 TPYIIIBI Ap30T pacn OCTPAHEHHUE B IPUPOJIEC Bubmmorexa LIOK
PYHIIBL. » pactipoctp . PHpOJIE, https://m.edsoo.ru/00adeea6
¢buznueckue U XuMUYeCKHe CBOKWCTBA
29 AmMHaK, ero GuU3NYecKue U XMMUYECKHe bubnuorexa [IOK
CBOMCTBA, [TOJIyYEHHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
30 ITpaktnyeckas padora Ne 3 o teme bubnuorexa [IOK

((HOJIy‘{eHI/IC aMMHaKa, U3y4CHHC €ro

https://m.edsoo.ru/00adf180




CBOWCTBY

A30THas KHCIOTa, e€ PU3nUecKue u

bubmuoreka [IOK

31
XUMHUUYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanne HUTPATOB U COJIEH aMMOHUS
0 B KQU€CTBE MUHEPAIBHBIX YI0OpEHUHN. bubnuotexa [JOK
XHAMHMYECKOE3arpsI3HEHNEOKPYKAOIIEHCPE bl https://m.edsoo.ru/00adf518
COCIMHCHUSIMUA30Ta
®docdop. Oxcua pocdopa (V) u pochopHas
bubmmoreka [JOK
33 KHCIJIOTa, GU3HUYECKUE U XUMUUECKHE
. https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTYICHHE
Ucnonb3oBanue pocdaTtoB B KauecTBe
N bubnuotexa [JOK
34 MUHEPaAJIbHBIX YIOOPEHUIA.
. https://m.edsoo.ru/00adfc20
3arps3HeHuenpupoaHoiicpeasihocharamu
35 Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuoreka [IOK
(r3UYeCKre U XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux pusndeckue u
36 XUMHUYECKHE CBOMCTBA. DKOJIOTHICCKHUE bubnuorexa [JOK
poOJIeMBI, CBSI3aHHBIC C OKCHJIOM YyIIepoja https://m.edsoo.ru/00adfebe
Iv)
" bubnuoreka [JOK
37 VYroJibHAs KUCOTA U €€ CONn 1
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
" bubnuoreka [JOK
38 [Tonyuyenue yriaekucnoro rasa.
" https://m.edsoo.ru/00ae027¢e
KauecTBeHHas peakius Ha KapOOHAT-HOH
39 IlepBoHayanbHbIE MOHATUS 00 OPraHUYECKUX bubnuorexa [IOK
BEIIECTBAX KaK O COCANHEHUAX YIIIEpoaa https://m.edsoo.ru/00ae054¢e
. bubnmoreka [JOK
40 Kpemuuii u erocoenuHenus 1

https://m.edsoo.ru/00ae080a




[Tpaktuyeckas padora Ne 5. Pemenue

bubmuoreka [IOK
41 JKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME
. https://m.edsoo.ru/00ae0bf2
«BakHele HeMeTauIbl M UX COCTUHCHUS

4 KonTtponeHast padota Ne3 mo teme bubmmoreka LIOK
«BaxaeHmne HeMeTaIbl U UX COCTMHCHUS https://m.edsoo.ru/00ae0el8
OO0mas XxapakTepUCTUKA XUMUIECCKHIX

43 3JIEMEHTOB — METaJIOB. MeTajuinueckas bubnuorexa [JOK
CBA3b U METAJUINYECKAs KPUCTAININYECKAS https://m.edsoo.ru/00ae103e
pemérka. OU3NUEeCKMECBONCTBAMETAIIIIOB
XUMHUYeCcKHe CBOMCTBA METAJIJIOB.

. . bubnuorexa [JOK
44 DIEeKTPOXUMHUYECKUH PsiJl HAPSDKEHUN
https://m.edsoo.ru/00ael 156
METaJJIOB
OO6mmme cnocoObI MOTYYSHHUS METAJLIOB.

45 CmutaBel. BeruncieHnus o ypaBHEHUAM bubnuoreka [JOK
XUMHUUYECKUX PEAKINH, €CIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COACPKUT MPUMECH

bu6moreka [IOK

46 [TonsiTue 0 KOPPO3UKMMETAIIIOB
https://m.edsoo.ru/00ael1278
bu6mmoreka [JOK

47 IllenoynbIeMeTaIIbI 1

https://m.edsoo.ru/00ae14b2
bu6mmoreka [JOK

48 OKcuabl ¥ TUAPOKCHUIBI HATPUS U KAJIUS

https://m.edsoo.ru/00ael14b2
49 Illenoyno3eMeNnbHBIC METAIIIbI — KAIbIHI 1 bu6mmoreka [JOK
MarHuu https://m.edsoo.ru/00ael5e8
N bubmuoreka [JOK
50 Baxxnelnmecoe TMHEHUIKAIBIIUS
https://m.edsoo.ru/00ael5e8
51 O0o001IeHNEe B CHCTEMAaTH3alUsI3HAaHU T
52 XKécTroCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubnmoreka [JOK




https://m.edsoo.ru/00ael 886

53 [Ipaktuyeckas padora Ne 6 o Teme bubnuorexa [IOK
"YKécTkoCTb BOJIBI U METOIbI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
. bubmuoreka IHOK
54 AnroMuHAI I
https://m.edsoo.ru/00aelc64
. bubnuotexa [JOK
55 AMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA
https://m.edsoo.ru/00aelc64
bubnunoreka IHOK
56 Keneso 1
https://m.edsoo.ru/00ael1d86
57 Oxcunpl, THAPOKCUIBI 1 cosn xkene3a (1) u bubnuotexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O000111eH1E U CUCTEMATH3ALUI3HAHU I
[IpakTueckas pabora Ne 7. Pemenue
bu6mmoreka [IOK
59 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME
. https://m.edsoo.ru/00ae3de8
«Bakaennne MeTalIbl M UX COCTUHCHHS
Brrunciienus no ypaBHEHHSIM XUMHYECKUX
€aKI1H, eCJIM OJUH 13 PEarcHTOB JTaH B
P P bu6mmoreka [JOK
60 M30BITKE WIIA COJICPKUT TIPUMECH.
. https://m.edsoo.ru/00ael750
BrrunciieHussMaccoBON 10 IMBBIX0AAMPOTYKTA
peakuuu
61 O000111eHNE U CUCTEMATH3AUI3HAHU I
62 KonTponsnas pabora Ne4 mo teme
«Baknennne MeTalJIbl M UX COCTUHCHUY
63 BemiecTBa 1 maTepualnbl B TOBCEAHEBHOM bu6mmoreka [JOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMH4ecKoe3arpsa3HeHUEOK aroliercpe bl bubmorexa [IOK
p Py p https://m.edsoo.ru/00ae4270
65 Posnb XuMuUM B PELLIEHUH YKOJIOTUYECKUX bubnuorexa [IOK




npooieM https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O000ICHNE U 1 bubnuorexa [JOK

CHCTEeMaTH3alus 3HaHUI https://m.edsoo.ru/00ae0dOa
67 PesepBHblit ypok. O60011EHE U 1 bubnuorexa [IOK

CHCTeMaTH3alus 3HaHuI https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O60011IEHNE U | bubnuoreka [JOK

cHCTEMaTH3alls 3HAHUI https://m.edsoo.ru/00ad9cb2
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIbHOM ITPOI'PAMMBbBI

8 KUIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTe/ibHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

IIo Teme: «HepBOHaLIaJ'IBHI)IC XUMHNUYCCKHUE ITOHATUS)

1.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX HOHATHH:
aTOM, MOJICKyJa, XHUMHYECKUU D3JIEMEHT, TPOCTOC
BEIIECTBO, CII0KHOE BEUIECTBO, CMECh (OTHOPOTHAS H
HEOJIHOPOJIHAS),  BAJICHTHOCTh,  OTHOCHTEIIbHAS
aTOMHasi H MOJICKYJIsIpHas Macca, KOJHWYECTBO
BEIIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas HOJI
XUMHWYECKOI'O JJIEMEHTA B COCIMHCHUHU, MOJ'IS[pHI:IfI
00bEM, XUMHUYECKas peakmus, KiacCuUuKamms
PEaKIHii: peaknuu COCIMHEHMS, peakuuu
pa3I0KEHUs, PEaKIMU 3aMEICHHs, pEeaKIii 0OOMeHa,
9K30- H OHAOTEPMHYECKHE PEAKIMH, TEIJIOBOM
s dexT peakiuu, pacTBOp, MaccoBas I0JIsl BEIIECTBA

(mpolieHTHAs KOHIEHTpAlUs) B pacTBOpPE

1.2

HIUIFOCTPpUPOBATDH B3aUMOCBA3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI 1 MIPUMCHATH 9TU IIOHATHUA IIPU

OIIHCaHHH BC€HICCTB U UX npeBpameHI/Iﬁ

1.3

HUCIIOJIB30BAaThb XUMHUYCCKYIO CHUMBOJIUKY JUIA
COCTaBJICHUA (I)OpMy.]'I BCIICCTB H ypaBHCHI/Iﬁ

XUMHNYCCKHNX peaKHI/Iﬁ

1.4

pacKpbIBaTb CMBICII 3dKOHOB COXpPAaHCHHUS MaCChl
BCIICCTB, IIOCTOAHCTBA CoCTaBa, aTOMHO-

MOJICKYJIIIPHOTO YYCHUSA, 3aKOHA ABOF&I{pO

1.5

OonpeaciisiTb BaJICHTHOCTL ATOMOB J3JIECMCHTOB B

6I/IHapHBIX COCAUMHCHUAX

1.6

KJ'IaCCI/I(I)I/II_II/IpOBaTL XUMHUYCCKHUEC PCAKIIUU (HO qUCIy

U COCTaBy YYAaCTBYKOIIUX B PCAKIMU BCHICCTB, IIO




TETIOBOMY 3P PEKTY)

1.7

BBIUNCIIATH  OTHOCHUTEJIBHYID  MOJIEKYJISIPHYIO U

MOJISIPHYIO MacChl BEILIECTB

1.8

BBIYUCIIATHE MACCOBYIO JOJIIO XUMHUUYCCKOTO 3JICMCHTA

1o GopmyIie CoeTMHEHUS,

1.9

BBIYUCIIATH MAaCCOBYIO JOJIIO BEIIECTBA B PACTBOPE

1.10

MPUMEHATh €CTECTBEHHOHAYYHBIE METOJIbl MTO3HAHUS
—  HaOmroficHWEe, UW3MEpPEeHHe, MOJCIUPOBAHUE,

SKCIEPUMEHT (peabHbIM U MBICICHHBIN)

ITo TEeMe: «Baxnenmmue MIPEICTaBUTEINN

HEOPraHN4YCCKUX BCIICCTB»

2.1

PACKpPBIBATH CMBICI OCHOBHBIX XUMHWYCCKHUX MMOHSITHH:

OKCH/JI, KHCIIOTa, OCHOBaHHE, COJIb

2.2

OIIPCACIIATD MPHUHAJIICKHOCTD BCIIICCTB K

onpenenéHHOMY Kiaccy COeTUHEHHH 1o opMynam

2.3

KJIaCCU(PUIIMPOBATHHEOPraHMYECKHUEBELIECTBA

24

XapaKTepU30BaTh (OMHUCHIBATh) OOIIHME XWMHYECKHE
CBO¥CTBa BEIIIECTB Pa3IMYHBIX KJIaCCOB,
MOJITBEPK/Iasi ONMMCAHUE MPUMEPAMU MOJICKYJISPHBIX

YpaBHEHUH COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHI

2.5

IMPOIrHO3UPOBATH CBOMCTBa BC€IIECCTB B 3aBUCHMOCTH
OT HUX Ka4e€CTBCHHOI'O COCTaBa, BO3MO>XHOCTHU
IIPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B

Pa3JINIHBIX YCIIOBUAX

2.6

cleoBaTh IMpaBWaM IOJb30BAHUS XHMHYECKOU
MOCY/I0OH U abopaTOopHBIM 000pPYIOBAaHUEM, & TAKKE
npaBujIaM 0OpaIeHus ¢ BEIIECTBAMH B COOTBETCTBUH
C UHCTPYKIUSMHU IO BBINOJHEHHIO JabOpaTOPHBIX
XUMHYECKUX OMBITOB MO TOIYYEHHIO U COOMPAHUIO
ra3o00pa3HbIX BeIIECTB (BOJOpPOAa M KHUCIOPOAA),
IPUTOTOBJICHUIO  PAaCTBOPOB  C  OINPEACIEHHOU
MacCoBOH JIOJIEH  pacTBOPEHHOTO BEIIIECTBA,
MJIaHUPOBATH i MPOBOJIUTH XUMHUYECKHUE

OKCIICPUMCHTBI 110 pacrno3HaBaHUIO pacTBOpPOB




IIEeI0Ye M KHCIOT C HOMOIIBIO HHIUKATOPOB

(makmyc, GeHondTanenH, METUIIOPAHK U APYTHUE)

2.7

MPOBOJAUTH PACYETHl IO YPABHEHUIO XUMHYECKOU

peakuuu

ITo Teme: «Ilepuoguueckuit 3akoH u Ilepuoanyeckas
cucteMa xumuueckux aneMeHToB JI. 1. Menaeneena.
CtpoeHneaTtomoB. XUMHUUYECKASICBA3D.

OKI/ICJ'II/ITGJ'II)HO-BOCCTaHOBI/ITGJ'II)HI)IepeaKHI/II/I»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XUMHUYECKUX TTOHITHIA:
AIp0O aTroMma, JJIEKTPOHHBIM CJOH aroma, aTOMHas
opOuTanp, paauyc aToma, XHMHUYECKas CBs3b,
HoJispHasT M HEMNOJIApHAasT KOBAJIEHTHAsi CBS3b,
3JEKTPOOTPUIIATENILHOCTh, HMOHHAs  CBf3b, HOH,

KaTuOH, aHHUOH, CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bHHI/IpOBaTBXI/IMI/I'-IeCKI/IeC)J'IeMeHTBI

3.3

OTHMCHIBATh U XapaKTepHu30BaTh TaOIMUHYIO (GopMy
[lepnoanueckoil CUCTEMBI XMMHYECKUX SJIEMEHTOB:
pasnuyath MOHSTHUS «TJ1aBHAast NoArpymmna
(Arpynma)» u «mobounas moarpymnma (brpymma)y,

«MaJIple» U «OOJIBIINE) JI(S10)5 (0PI 1331

34

packpbiBaTh cwmbici [lepuoanueckoro 3akona [.U.
Menneneesa: J€MOHCTPUPOBAThH MOHUMaHUE
NEPUOTNYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKHX
JJIEMEHTOB OT uX mosioxkeHus B Ilepuommueckoit

CHUCTCMC

3.5

COOTHOCHUTh 0003HA4YCHHUsS, KOTOPHIE HMECIOTCS B
tabmune «llepronuueckas cucreMa XHUMHYECKUX
snemenToB .M. MeHaeneeBay» ¢  YHCIOBBIMH
XapaKTepUCTUKAMU CTPOCHUS aTOMOB XHMHYECKHUX
9JIEeMEHTOB (COCTaB W 3apsja sapa, oOllee Yucio
JJIEKTPOHOB U PACHpPEACIICHUE UX IO JJIEKTPOHHBIM

CJI0SIM)

3.6

OonpeAciisiTb  CTCIICHb  OKUCJICHUA  3JIEMCHTOB B

6I/IHapHBIX COCAUMHECHUAX

3.7

ONpCACIIATL BU XHUMHUYECKOM CBS3U (I(OBaJ'ICHTHa}I )51




HOHHaH) B HCOPraHM4CCKUX COCAMHCHUAX

9 KUIIACC

KogmpoBepﬂeMorope3y.m>TaTa

IIpoBepsiemble MpeMeTHbIE Pe3yJIbTATHI
OCBOEHHSI OCHOBHOI 00pa30BaTeIbHON MPOrpaMMbl
OCHOBHOT'0 00111€er0 00pa3oBaHus

ITo Teme: «BemiecTBO U XUMUYECKasT PEAKIIUS»

1.1

PacKpbIBATh CMBICII OCHOBHBIX XUMUYECKHUX MOHATU:
pacTBop, JIEKTPOJIUTHI, HEAJIEKTPOJIUTHI,
JJEKTPOJIUTUYECKAS TUCCOLMALINS, PEAKIIMU HOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBECHE,
obpaTtumble u HeoOpaTuMble peakuuu,
OKHUCJIMUTEITbHOBOCCTAHOBUTEIbHBIE peaxuuu,
OKUCJIMTENb,  BOCCTAHOBMUTEIb,  OKUCJICHHE U
BOCCTAHOBJICHME,  aJUIOTPONUs,  aM(OTEpHOCTH,
XUMHYecKas  CBA3b  (KOBaJIEHTHas,  HOHHaf,
MeTajuIn4ecKas), KpHUCTaJlIn4yecKas peméTka,

CIUIaBbl, CKOPOCTh XUMUYECKOU PEaKINH

1.2

HUIITIOCTPHUPOBATH B3aMMOCBS3b OCHOBHBIX
XHUMHUYECKUX IOHSITHI 1 IIPUMCHATE 3TU IOHATHA ITPU

OIIHCaHHHU BC€HICCTB U UX HpCBpaHlCHHI;'I

1.3

COCTaBIISATh YpaBHEHUS ANEKTPOJIUTHUCCKOM
JUACCOLMAIIMM KHCJIOT, IeJI0Yel U COJIeH, MOJHBIE U

COKpaH_IéHHBIe YPpaBHCHUA peaKI_II/Iﬁ HOHHOTO 0OMeHa

1.4

PaCKpbBIBATb CYIIHOCTDb OKHUCJINTCIIBHO-
BOCCTAHOBHUTCIIBHBIX peaKuHﬁ moCpcaACTBOM

COCTABJICHHA 2JICKTPOHHOT'O OanaHca 3TUX pCaKI_II/Iﬁ

1.5

IMpOBOANUTH paC‘IéTLI 0 yYpaBHCHHIO XHUMHUYECKOH

peaxiuu

IIo Temam: «Hemeramnbl W HMX COCOUHEHHUS» U

«MeTalibl ¥ UX COSIMHEHU

2.1

XapaKTepU30BaTh (omuCHIBaTH) oOmue "
cneunduyeckue XUMUYECKHE CBOICTBA MPOCTBHIX U

CJIOKHBIX BCIICCTB, MOATBCPIKAAA OITMCAaHHC




IIpUMEpaMu MOJICKYJISIPHBIX M HMOHHBIX YPABHEHHMU

COOTBCTCTBYIOIINX XUMHWYCCKUX peaKum”I

2.2

COCTABJIATh YpaBHCHUA peaKum”I, MOATBCPKAAOIIUX
CyIICCTBOBAaHHUC TCHETHYCCKOM CBA3U MCKIY

BCIICCTBAMU PA3JIMYHBIX KJIACCOB

2.3

IMPOrHO3UPOBATH CBOIiCTBa BC€IICCTB B 3aBUCHUMOCTH
oT ux CTPOCHHA, BO3MO>XHOCTHU MMPOTCKAHW A

XUMHUYECKUX IPEBPALLECHUN B Pa3JINYHBIX YCIOBHSX
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CIeIOBaTh TPaBWJIAM TIOJb30BAHUS XHUMHYECKOU
MOCYJI0M M J1abOpaTOPHBIM O0OPYIOBAHHEM, & TAKKE
MpaBWJIaM OOpAIICHUS C BEIIECTBAMH B COOTBETCTBUU
C HUHCTPYKIUAMH 110 BBIIIOJIHCHHIO J'Ia60paTOpHI)IX
XUMHWYECKHUX OIIBITOB IO IOJTYYCHUIO U CO6I/IpaHI/II-O
ra3o00pa3HBIX BEIIECTB (aMMHaKa H YTJIIEKHCIOTO

rasa)

2.5

MPOBOJAUTH peakuuu, MOATBEPKAAIOLINE
Ka4eCTBEHHBIH  COCTaB  pPa3lIMYHBIX  BEIIECTB:
pacro3HaBaTh ONBITHBIM TIYTEM XJIOpUA-, OPOMUI,
noaua, kapOonar, docdar, cuaukar, cyabdar,
THUAPOKCUIMOHBI,  KaTHOHBl ~ aMMOHHS,  HOHBI
U3YyYCHHBIX METAJJIOB, NMPHUCYTCTBYIOIINE B BOJHBIX

pacTBOpaxX HCOPraHM4ECCKNX BCUICCTB

[To Teme: «XuMHSI U OKPYKAIOILIAsl CPeIar

3.1

PacKpbeIBaTh CMBIC]I OCHOBHBIX XUMHUYCCKUX MMOHSATHH:

ITJIK BemiecTBa; KOppoO3usi METAIIOB

3.2

INPUMCHATb OCHOBHBIC OIICpalllU MBICITUTEIBHON
ACATCIIbHOCTH — AaHaJIu3 W CHUHTC3, CpPABHCHUC,
O606H.[€HI/IC, CUCTCMAaTHU3alHIo, BBISIBJICHHUC
IMPUYIUHHO-CIICACTBCHHBIX CBsA3EH — AJIL U3YyUCHUA
CBOMCTB BCIICCTB n XUMHWYCCKHUX peaKL{HfI;
C€CTCCTBCHHOHAYYHBIC MCTO/bI IIO3HAaHUA —
Ha6J'IIO,I[€HI/IC, HU3MEpPCHUC, MOACIINPOBAHUC,

9KCIIEPUMEHT (pealbHbIi U MBICTICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

1.1

[Ipenmer xumun. Ponp XUMUK B JKM3HHM YEJIOBEKAa. XHUMHUS B CHCTEME Hayk.
Tena u BEIIECTBA. Ddu3nyeckuecBOUCTBAaBEIIECTB.

Ar PEraTHOCCOCTOSTHUCBCILICCTB

1.2

Ilonsatue o METOJaxX IMO3HaHHUA B XUMHHU. Ywucteie BCIICCTBA U CMCCH. CriocoOrbl

pa3aeieHust cMecen

1.3

ATOMBI U MOJICKYIJIBI. Xumuueckre daeMeHThl. CHMBOJBI  XHMHYECKHX

a51eMeHTOB. [IpocThie U c10XkKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOEYUCHHE

1.4

Xumuyeckass Gopmysna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTraBa  BemecTB.  OTHOcHTenbHAass  aroMHas — Macca.
OTtHOocHTenbHASIMONEKYIIPHAAIMacca. MaccoBasgOIIXUMHYECKOTOMIEMEHTa B

COEIUHEHUN

1.5

KonnuectBo BemectBa. Mosb. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl u qucna CTPYKTYPHBIX €IMHHIL BEIIECTBA.

PacuéreimodopmynaMXxuMUIeCKIXCOSTUHEHU T

1.6

Ou3nyecKkue U XUMHUYECKUE SBJICHUSA. XUMUYECKas peakluus U e€ MPU3HAKHU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XUMUYECKUEe ypaBHeHH. Kimaccudukamms

XMUMHYECKUX peaklnil (CoOeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO C XUMUYECKOH MOCY0H, C TIPaBUIaAMHU
paboTel B sabopatopuu © npuéMaMu OOpamieHuss ¢ J1abopaTOPHBIM
0o0OpyJIOBaHHEM, HW3yUYeHHE M ONHCaHUue (U3NYECKUX CBOWCTB OOpa3loB
HEOPraHMYECKUX BEUIECTB, HAOIOJeHUE (U3NYeCKUX (IJIaBJICHUE BOCKA,
TasHUE JIbJIa, PACTHUPAHKUE caxapa B CTYIKE, KUIICHUE W KOHICHCAIIMS BOJbI) U
XUMUYECKUX  (TOpEHWE  CBEYW, MPOKATMBAHHE  MEIHON  IPOBOJIOKH,
B3aMMOJICIICTBHE MeNa C KHUCIOTOH) sIBIEeHHWH, HaOMIOeHHe W OMHUCaHHe
NPU3HAKOB TMPOTEKAHHUS XUMHUYECKUX peakiuil (pa3iokeHue caxapa,
B3aMMO/ICHCTBUE CEPHON KUCIIOTHI C XJIOPUJIOM Oapus, pa3iokeHHe THAPOKCHIA
veau(Il) mpu HarpeBaHHH, B3aMMOJCICTBHE Kele3a C PacCTBOPOM COJIH
Menu(Il), m3ydenwe cmocoOoB pazneneHusi cMecedl (C TMOMOIIBIO MAarHuTa,

¢uIbTpOBaHUe, BBIMAPUBAHUE, JUCTWUIALMSA, Xpomartorpadus), IpoBeACHUE




OYUCTKH HOBapeHHOﬁ COJINn, Ha6JIIOIIeHI/I€ " OIMUCAHUC PC3YJIbTATOB IIPOBCACHUS
OIIbITAa, HWJIIOCTPHUPYIOLICTO 3aKOH COXpPAaHCHUSA MACChbl, CO3JaHUC MOJeIeH

MOJIEKYJ (IIapOCTEPKHEBBIX)

BaxuelmmenpeacTaBUTEIIMHEOPraHUYECKUXBEILIECTB

2.1

Bo3nyx — cmech rasos. CoctaB Bo3myxa. Kuciopox — amemeHT m mpocrtoe
BemecTBo. HaxoxaeHue Kuciopoaa B mpupojie, (GU3NYecKue W XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Oxcunpl. Ilpumenenue kucnopona. CriocoObl
MONyd4eHWs  Kuciopoga B JyabopaTopul ¥ IPOMBIIUIEHHOCTH.
KpyrosopoTkucioposa B HpUPOJIE. O30H -

AIJIOTPOTHASIMO AU (PUKALUSKUCIIOPO1a

2.2

TemnoBoil A3ppeKT XUMUUECKONH peaKkIMK, TEPMOXUMUYECKUE YPaBHEHHUS, dK30-
U SHJOTEPMHUYECKHE peakluu. TomamBo: yrojib U MeTaH. 3arpsi3HEHHE BO3AyXa,

ycuJieHUe MapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CII0s

2.3

Bomopox — smemeHT u mpocToe BemecTBO. HaxoxneHue Bogopoaa B TPHPOJE,
¢dm3uyeckie W XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI TOTyIECHHUS.

Kucnore! u conu
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Monsipabiii 00b€M ra3oB. Pacu€Tel Mo XUMHUYECKUM YPaBHEHHSIM

2.5

duznyeckue cBoiicTBa Boabl. Boma kak  pactBopuTenb.  PacTBOpBI.
Haceimmennpie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasg 1oy BemiecTBa B pacTBOpe. XHUMHUYECKHE CBOWCTBA BOJBI.
OcHoBanusi. Ponbs pacTBOpoB B IpHpoje W B KM3HU 4eloBeka. Kpyrosopor
BO/JIBI B MIPUPOJIE. 3arps3HEeHUETTPUPOTHBIXBOI. Oxpana u

OYUCTKAIIPUPOAHBIXBOJ

2.6

Knaccudukanus nHeopranmyeckux coeauHeHuit. Oxcunbl. Knaccudukarus
OKCHJOB: colieoOpasywomue (OCHOBHBIC, KHUCIOTHbIE, amQOTepHbIE) U
HecoJieo0pa3yrolue. Howmenxkmnarypa OKCHIOB. dusnueckue 51

XUMHYECKHECBONCTBAOKCHUIOB. HOJ’IY‘IGHI/IGOKCI/IHOB

2.7

OcHoBanus. Knaccudukamuss OCHOBaHMIA: IIETOYM U HEPACTBOPUMBIE
OCHOBaHMUSI. HomMmeHnknatypaocHOBaHHUI. duznueckue u

XUMHUUYECKUECBONCTBAOCHOBAaHMM. [losryueHneocHoBaHMM

2.8

Kucnotel. Knaccudukanus kucinor. Homenknarypa kucior. dusnueckue u
XUMHYECKHE cBoMcTBa KHCIOT. PsamaktmBHoctuMeTauioB H.H. bekxetosa.

HOHy‘ICHI/IeKI/ICHOT

2.9

Comu. Homenknatypa coneil. dusnueckue M XMMUYECKHE CBOMCTBAa COJEH.

ITony4yenuecoien




2.10

I'enernueckas CBSI3b MCKAY KJIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  AKCHEPUMEHT: KAueCTBEHHOE  OIPEICIIEHUE  COJEPIKAHUS
KHCJIOpOJa B BO3/yXe, MOJydeHHE, coOMpaHue, pacrlo3HaBaHUE U HU3yUCHHE
CBOMCTB KHCJIOpOJia, HAaOJIIOJIEHUE B3aUMOJICHCTBUS BELIECTB C KUCIOPOJOM U
yCIIOBUSI BOBHUKHOBEHUS U IPEKpalleHUs] TopeHus (1oxapa), 03HAKOMJIIEHHUE C
oOpa3laMu OKCHIOB M OIMCAHUE HUX CBOMCTB, IOJIyd€HUE, coOUpaHHe,
pacrno3HaBaHUE M HM3y4€HHE CBOMICTB BOAOpOJa (TOpEHHUE), B3aUMOJICHCTBUE
BoJiopoaa ¢ okcuaoM meau(Il) (Bo3MOXKHO HMCIIOIB30BAHKUE BUACOMATEPUATIOB),
HaOmoJieHue 00pa3lloB BEIIECTB KOJWYECTBOM | MOJb, HCCIIEIOBaHUE
OCOOCHHOCTEHl  PAcTBOPEHMsI BEIIECTB C Pa3JIU4YHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOM JIOJIEW PacTBOPEHHOIO
BEILECTBA, B3aHMOJCICTBHE BOABI C MeTalJlaMH (HaTpueM M KaJbI[UEM)
(BO3MOXKHO HCIIOJIb30BAHHWE BUAECOMATEpUAIOB), OIpEAEIeHHEe pPacTBOPOB
KHCIIOT M IIeJoYed ¢ TOMOIIbI0 HHAWKATOPOB, HCCIEN0BaHHE OOpa3loB
HEOPraHMYECKUX BEUIECTB pAa3JIMYHbIX KJIACCOB, HAOIIOJAEHHE W3MEHEHUs
OKpackH MHJIMKATOpPOB B pacTBOpax KUCJIOT U IIejoyell, Hu3ydyeHue
B3aumoeiicTBus okcuna meau(Il) ¢ pacTBOpomM CEpHOM KHCIOTBI, KHCIOT C
METaJlIaMH, PEaKIUid HEUTpaIu3aluu, NoJy4eHue HEPACTBOPUMBIX OCHOBaHUM,
BBITECHEHHE OJIHOTO MeTajula JpPYyrUM M3 pacTBOpa COJIM, pEIIeHHe
SKCIEPUMEHTAJIbHBIX 33/a4 Mo Teme «BaxHeiimme kiacchl HEOPraHUYECKUX

COEIUHEHUIN

[Tepuonuueckuii 3axkon u [leproauueckas cucteMa XMUMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CTpoeHnEaToOMOB. XUMUYECKasACBA3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIbHBICPCAKITU N

3.1

HepBHe IIOIIBITKH KJ'IaCCI/I(bI/IKaI_[I/II/I XAMHYECKUX »3JeMeHTOB. IloHsATHE O
rpynmnax CXOAHBIX 3JIEMCHTOB (H_IGJ'IOIIHBIG H IICIOYHO3CMCIBHBIC MCTAJJIbI,
T'aJIOI'CHBI, HHCPTHBIC raSLI). BHCMCHTH,

KOTOpLIeO6p213y}0TaM(1)OTeprIeOKCI/II[bI N TUAPOKCUBI

3.2

Ilepuonnueckuit 3akoH. [lepromnueckas cucremMa XuMHUYECKUX 3ieMeHToB J[. M.
Menaeneena. KopoTkonepuonas u JUIMHHOIIEpUOIHAs (hopMbI
[lepuonnueckont cucremel xumuueckux anemeHtoB J[.M. Menneneesa.
[lepuonsl u rpynmel. PU3HMYECKUN CMBICT MOPSAKOBOIO HOMEpA, HOMEPOB

INepruoaa U IrpyIiibl 3JICMCHTA

33

CTpOGHI/Ie atromoB. CocTaB aTOMHEIX Aaep. H3oTonsl. 3J’IeKTpOHLI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0YEeK aTOMOB MEPBLIX 20 XMMHYECKHMX DIICMCHTOB




[Iepnognueckoit cucremsl [I.JM1. MenneneeBa. XapakTepuCTUKa XMUMHUYECKOTO

3JIEMEHTA MO €ro MoJjoxeHuro B [lepuoanueckoii cucreme .M. MenneneeBa
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3aKOHOMEPHOCTH HW3MEHEHHUs paJuyca aTOMOB XUMUYECKHX 3JIEMEHTOB,
METAJUIMYECKMX M HEMETAUIMYECKUX CBOWCTB IO TIpylmaM M IEPHOJaM.
3nauenue Ilepuoanueckoro 3akoHa u [leprnoauueckoil CUCTEMbl XUMUYECKUX
BJIEMEHTOB IJis pa3BUTHs Hayku WU npaktuku. .M. MenpaeneeB — y4€Hbld U

IpakIaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHTHast (ToJisspHass W HEMOJSIpHAsi)  CBS3b.

SHGKTPOOTPI/IIIaTCJ'ILHOCTI) XUMHUYECKUX dJIeMeHTOB. MloHHas CBI3b

3.6

Crenenb okuciieHus. OKUCIUTEILHOBOCCTAHOBHUTEILHEIE pCaKkuu. HpOIICCCBI

OKHCJICHHUS B BOCCTaHOBJICHUs. OKUCINUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN OKCHEPUMEHT: H3ydeHHe oOpa3loB BEUIECTB METAIJIOB H
HEMETAJUIOB, B3aMMOJCICTBHE THJAPOKCHIA LMHKA C pacTBOpaMU KHCIOT H
[IEJ0YEe, MPOBEACHNUE OMNBITOB, WUIFOCTPUPYIOUIUX MPHUMEPHI OKUCIUTEIBHO-

BOCCTaHOBUTEJbHBIX peakiuil (ropeHue, peakluy pa3ioxKeHus, COeAUHEHNS)

9 KUIIACC

Kon

IIpoBepsieMbIiidJIEMEHTCOEPKAHMS

BeniectBo u xumuyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuii 3akoH. Ilepuoanueckas cucreMa XuMu4deckux sneMeHToB [I.M.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HW3MEHEHUHM CBOWCTB
XUMUYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPHOJOB, Kalus, KalblUsd H HX
COCIMHCHUN B COOTBETCTBHHU C TMOJIOKCHHEM 3JeMeHTOB B [lepnoamdeckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHABI XUMHWYECKOH CBSI3H. THIIBI KpUCTAJUIMYCCKUX
peH_IéTOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIIA KpHCTaHHquCKOﬁ peI_HéTKI/I
1 BUJA XMMHUYECKOHN CBS3U. KJ'IaCCI/Iq)I/IKaI_II/IH U HOMCHKJIATYpa HCOPTaHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHaSI). XYUMHUYECKHE CBOMCTBA BCIIICCTB,
OTHOCAIIHNXCA K Ppa3JINMYHbIM Ki1acCaM HCOPraHn4eCKux COG,Z[I/IHeHI/II‘/’I,

TCHCTUYCCKAsA CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMHUUECKUX peakluid MO pa3lIuYHbIM MpHU3HAKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIUH BEIIECTB, MO TemIoBoMy 3(¢eKTy, Mo

M3MEHEHHUIO CTEeNeHEH OKMCICHUSI XUMHYSCKUX 9JICMCHTOB, I1I0 O6paTI/IMOCTI/I, 1o




y4acTUIO KaraauzaTopa). DK30- u SHAOTEPMUUYECKUE  PEaAKIIUH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYCCKOM pCaKkuuun

1.4

[Monsitue 06 OOpaTUMBIX W HEOOPATHUMBIX XMMHUYECKUX peakiusax. [lonsrue o
TOMOTEHHBIX M I€TEPOreHHBIX peakiusax. IIoHsaTHe 0 XMMHYECKOM PaBHOBECHH.
@akTOppl, BIMAKOIIME HA CKOPOCTh XUMHUYECKOW PpEaKIMM M IOJIOKECHHE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCANTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, IEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENbHON  peakuuu.  CocraBieHue  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKLIMH € HCIOJb30BAHUEM METOAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust AMEKTPOIUTUUECKON TUCCOLMALUU. DJIEKTPOJUTHI U HEDIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHn3M AMcCONMAIMU BEIIECTB C Pa3IMYHBIMU BUAAMHU
xumMudeckon cBszu. Crenenb aucconuanud. CUiabHBIE U CIa0ble JIEKTPOJIUTHI.
Peaknun moHHOTrO OOMEHa. YCIOBUS MPOTEKAHUS PEaKIii MOHHOTO OOMeEHa,
MIOJHBIE M COKpAIEHHBIE WOHHBIE ypaBHEHUs peakuuid. CBOWCTBAa KHUCIOT,
OCHOBaHMUH W COJEH B CBETE TPEACTABICHUH 00 JIEKTPOIUTHIECKOMN

nucconnanuu. KauectBeHHbIepeakIMMHAUOHBI. [IoHSITHE O TUIpoIH3ecoeit

1.7

XUMHUYECKUH HKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISIMU KPHCTaLUTHICCKUX
pEemETOK HEOpPraHMYECKMX BEIIECTB — METaUIOB M HemeTauioB (rpadura u
anMasa), CIOXKHBIX BEIIEeCTB (XJopuaa HaTpusl); MCCIIEIOBAHUE 3aBUCHUMOCTH
CKOPOCTHM XUMHYECKOW pEakIuu OT BO3ACUCTBUS pa3IMYHBIX (HAKTOPOB;
UCCIICIOBAHKE  JJIEKTPONPOBOJHOCTH  PAacTBOPOB  BEIIECTB,  Ipolecca
JMCCOIMALIMM  KHUCIIOT, IIeJoYed u  coJieii  (BO3MOXHO  HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TIPOBEJICHHE OIBITOB, HUIIOCTPUPYIOIIMX MPU3HAKU
NPOTEKaHHS PEaKIMii MOHHOTO 0OOMeHa (00pa3oBaHUE OCa/Ka, BBIICICHHE ra3a,
o0pa3oBaHuE BOJIbI); OIBITOB, WJUTIOCTPUPYIOIIHUX MPUMEPhl OKHCIMTEIBHO-
BOCCTAHOBUTEIIBHBIX pEaKIMidi (TOpEeHUe, PEeaKlUu Pa3IoKCHHUs, COCIUHCHHS);
pacrio3HaBaHHE HEOPraHUYECKUX BEIIECTB C TIOMOIIBI0 KaYeCTBEHHBIX PEaKIIHii

Ha MOHBI; PCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 uxcoequHeHU

2.1

0611[35{ XapaKTCPUCTHKA  T'aJIOTCHOB. OcobeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCJICHUA. CTpOCHI/IC 151 (I)I/BI/I‘IGCKI/IG CBOMCTBA MMPOCTBIX
BCIICCTB — TaJIOTCHOB. XHUMHUYECKHE CBOMCTBA Ha npumMepe  XJjopa
(B3aHMOHeﬁCTBHC ¢ MCTalslaMH, HCEMCETallllaMu, I_I_ICJ'IO‘-IaMI/I). XJ'IOpOBO,Z[OpO,Z[.

Consnas KHUCJII0Ta, XUMHYCCKHUEC CBOﬁCTBa, MOJIY4YCHHUEC, TPUMCHCHUC. I[eﬁCTBHC




XJIOpa M XJOpPOBOJOPOJAa Ha OpPraHu3M 4YeJIOBeKa. BakHeHmuexnopuabl Hu

HWXHAXOXJIEHUE B IPUPOJIE

2.2

OOmast xapakrepuctuka 3meMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIC cTereHn okucieHus. CTpoeHne U (Gu3NYecKue CBOMCTBA
IOPOCTBIX BEIIECTB — KHUCIOpOJa U cepbl. AJUIOTPONHBIE MOAU(PHUKALUU
KHUCIIOpOoJia M cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOIOpPO, CTPOCHHE,
(1)H3quc1cne N XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMMPEACTABUTCIN
KHCJIIOTHBIX OKCHIOB. CepHas{ KHCJIOTa, (1)I/I3I/I‘IGCKI/I€ M XUMHWYECKHE CBOMCTBA
(oOmme kak mpelacTaBUTENd Kiacca KUCIOT U crnenuduueckue). XUMHUYECKUe
peakiuuu, JeKallle B OCHOBE IMPOMBIIIIEHHOIO croco0a MOJIydeHUs CepHOU
KHCJIOTHI. HpI/IMeHeHI/IC. Comnn CCpHOfI KHCJIOTBI, Ka4CCTBCHHAsA pCaKOus Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ coennHeHUI B mpupoje. XUMHUECKOe
3arps3HEHUE OKPYKAIOIMIEH Cpenbl COSIUHEHUSMH Cepbl (KUCIOTHBIE OXKIIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS

2.3

OO6miass xapaktepucTuka 35eMeHTOB VA-rpynnbl. OcoOe€HHOCTH CTpOEHUs
aTOMOB, XapaKTepHbIE€ CTETIEHNU OKHCIEHUs. A30T, paclpOCTpaHEHUE B IPUPO/IE,
(dbu3mveckne U XuMHIecKre cBoicTBa. KpyroBopoT azora B mpupojae. AMMHUAK,
ero (u3nyecKkue M XUMHYECKHE CBOWCTBA, moiydeHue u npumeHeHue. Comau
aMMOHHUS, UX GU3NYECKUE U XUMHUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas
peakiusi Ha MOHbI aMMOHHS. A30THasi KUCJIOTa, €€ mojyyeHue, (pusnveckue u
XMUMHUYECKHE CBOWcTBa (oOmiMe Kak TMpeAcTaBUTENs Kiacca KHUCIOT U
cnenuduueckue). lVcnonp3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyecTBE
MUHEPATBHBIX yNoOpeHuil. XHUMHUYECKOe 3arpsi3HEHUE OKpY)Kaloleld Cpelbl
COCIMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIHW, 3arps3HEHUE BO31yXa, MOYBHI U

BOJIOEMOB)
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®docdop, amrorpornHbie Moaudukanuu Gocdopa, GU3MUECKHE M XUMHUYCCKHE
cBoiictBa. Oxcun Qochopa(V) u  dochopnas kucnora, QuUUYEcKHe U
XUMUYECKHE CBOWCTBA, MOJTy4eHHUE. Hcnonw3oanuedocharton B

Ka‘ICCTBCMI/IHepaJ'ILHLIXy,HO6peHHI>i

2.5

OOmast xapakrepuctuka 3neMeHToB IVA-rpynmnsl. OCOGEHHOCTH CTPOEHHS
aTOMOB, XapaKTEpHbIE CTENEHW  OKUCJICHMs.  YTIEpoJd,  aJUIOTPOIHBIE
MoIuGUKAIMK, paclpoCTpaHEHHE B MpHpoJe, (U3NYECKUE U XUMHUYECKHE
cBoiictBa. Ancopouus. Kpyrosoport yriepozaa B npupojae. OKCuasl yriepoja, ux
¢u3nyeckue M XUMHYECKHE CBOMCTBA, MAEWUCTBHE HA JKUBBIE OPraHU3MBL,

NOJYYCHHUEC U INPUMCHCHUC. OKOJIOTHYECKHE HpOGHeMBI, CBA3aHHBIC C OKCHIOM




yraepoaa(IV); rumore3a ra00aNbHOTO TOTEIUICHHS] KIMMATa; MMapHUKOBBIN
a¢dekT. YrompHas KUCIOTa U € COMU, NX (PU3MYeCKHe U XUMUYECKHE CBOMCTBA,
MMOJIYYCHHEC W TPHUMCHCHHC. KauecTBennas pcaKknusa Ha Kap60HaT-I/IOHBI.
Hcmnonnp3oBanne Kap6OHaTOB B 6I)ITy, MCIUIHUHEC, TPOMBIIIJICHHOCTU U CCIIBCKOM

X034UCTBE

2.6

[lepBoHavanbHbIE TOHATHS OO0 OPraHMYECKHUX BEIIECTBAX KAK O COCTUHEHHUSX
yrieposna (MeTaH, 3TaH, OSTHJICH, AaleTWIEH, STaHOJ, TJMLEPUH, YKCyCHas
kucioTta). X cocraB um xummuueckoe crpoeHue. lloHsTHe O OMOJIOTHYECKH
BaXHBIX BEI[ECTBAX: JKUPAX, OCIIKaxX, YriIeBoJax — M UX POJIM B KU3HU YEIOBEKa.

MaTCpI/IaHBHOCGI[I/IHCTBOOPF&HI/I‘-ICCKI/IX u HeopFaHI/ILIeCKI/IXCOE:I[I/IHeHI/Iﬁ

2.7

Kpemuuii, ero ¢pusnueckrne u XuMu4ecKre CBOWCTBA, MOJIyYeHUE U TPUMEHEHHUE.
Coenmunenust kpemHust B mpupone. OOmme mnpeacraBieHus 00 OKCHIE
kpemauA(IV) u xkpemaueBoit kucnore. CUIMKATBI, WX WCIOJIH30BaHUE B OBITY,

MCEOUIIUHE, MPOMBIINIJIICHHOCTH. Baxneimune CTPOUTCIIBHBIC  MaTCpUAJIbI:

KepaMHKa, CTEKIIO, IIEMCHT, OcToH, Kee300eToH.
[Ipo061emMbI0e30MacHOTONCIOIB30BAHUACTPOUTENIBHBIXMATEPHAIOB B
HOBCEIHEBHOMKU3HU

2.8

XUMHUYECKUH DKCIEPUMEHT: HM3ydeHHE OOpasloB HEOPraHWMYECKHX BEIECTB,
CBOMCTB COJISTHOM KHCIIOTHI; MPOBEJACHUE KAYECTBEHHBIX PEAKIHUN HA XJIOPHU/I-
WOHBI W HaOMIO/IEHWE TPU3HAKOB WX TPOTEKAHMsS; OMBITHI, OTPAKAIOIINE
(u3uYecCKne U XMMHYECKHE CBOMCTBA TAJIOTCHOB M UX COCAMHEHHH (BO3MOXKHO
WCITOJIb30BAaHME BHJICOMATEPUAIOB); O3HAKOMJICHHE C oOpaslamMu XJIOPHIOB
(raoreHn10B); O3HAKOMJIEHHE C oOpa3laMu cepbl W €€ COCIUHCHUSIMHU
(BO3MOXHO  HCIIOJIb30BAHME BHJICOMATEPHAIOB); HAOMIOIEHHWE IIpolecca
0o0yriMBaHUs caxapa IOJ[ JACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOW KHCIIOTHI;
U3y4eHHE XMMHYECKHX CBOWCTB pa30aBIIEHHOW CEPHOM KHUCIOTHI, MPOBEACHUE
KayeCTBEHHOW peakuuu Ha cyabdaT-uoH W HaOMIOJeHHWE TNpuU3HaKa e&
NPOTEKAHUs, O3HAKOMJICHHE ¢ (PU3HUYECKHUMH CBOMCTBaMH a30Ta, pocdopa u ux
COCIMHCHUN (BO3MOXKHO HCIIOJIb30BaHHWE BHUJACOMATEpPUAJIOB), oOOpa3lamu
a30THBIX U (pochOpHBIX ynoOpeHui; moaydeHue, coonpaHue, pacrio3HaBaHue U
U3yYeHUE CBOMCTB aMMHaKa;, MPOBEJCHUE KAaYECTBEHHBIX pEaKklUMi Ha HOH
aMmmMoHHMsT W (ochaT-MOH U H3ydEHHE TPU3HAKOB UX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPUPOBAHHOW a30THOW KUCIOTHI C MeJbI0 (BO3MOKHO
WCIIOJb30BAHUE BUJICOMATEPUAIOB); HM3YyUYEHHUE MOJENEH KPUCTALITUMYECKUX
pemérok anMasa, rpadura, QyiepeHa; 03HaKOMIIEHUE ¢ MPOIIECCOM ancopouuu

paCTBOpéHHLIX BCIICCTB aKTUBUPOBAHHBIM yrneM n YCTpOﬁCTBOM MMpoOTHUBOIa3sa,




HoJy4eHue, CoOupaHue, paclo3HaBaHUe U U3yYCHHE CBOIMCTB YIIEKUCIIOTO Ta3a;
MMPOBCACHUC KAaYCCTBCHHBIX peaKI_[I/Iﬁ Ha Kap6OHaT— N CUJIMKAT-UOHBI U U3YUCHUC
NPU3HAKOB HMX TPOTCKAHUS; O3HAKOMIICHHE C TPOJYKIHMEH CHIIMKATHOM
IMPOMBINIJICHHOCTH,; PCHICHUEC SKCIICPUMCHTAJIbHBIX 3a/a4 110 TEMC «Baxueiimune

HEMCTAJJIBI 1 UX COCOAUHCHU

Merannsl u HUXCOCIMHCHU A

3.1

OO01as xapakTepUCTUKa XMMHUYECKHUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAHUU MX
nonoxenus B llepuogmyeckod cucreme XuMUYecKux anemeHToB  J[.M.
MeneneeBa u ctpoeHust atoMoB. CTpoeHue MeTaioB. MeTtanueckast CBsA3b U
MeTajyInyeckasl  KpHUCTajUIMyeckass  pemeéTka.  OJNEeKTPOXUMHUYECKUH  psif

HaIpsHKEHUHA METaJUIOB

3.2

duznyeckue U XUMHYECKUEe cBoicTBa MeTaisioB. OOmue crnocoObl MOTy4EeHUS
MeTayuioB. [IoHsATHE 0 KOPPO3UU METaNIOB, OCHOBHBIC CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CruiaBbl (CTallb, YyryH, AIOPATIOMUHUI, OpOoH3a) U UX MPUMEHEHHE B

OBITY U TPOMBIIIJIEHHOCTH

3.3

[[lemounple MeTaIBI: TOJIOKEHUE B [lepuomndyeckod cHCTEME XHUMHUYECKUX
anementoB JI.M. MeHneneeBa; CTpo€HHME MX aTOMOB; HaxOXXJACHUE B MPHUPO/IE.
dusnveckue U XMMHYECKHE CBOMCTBA (Ha mpuMmepe HaTpus U Kaimus). OKCUIbl U
TUAPOKCUABI  HaTpus U Kauusa.  [IpuMeHeHHeleNOYHBIXMETAUIOB U

UXCOEOUHEHNN
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[llemouyHo3eMenbHBIC  METAUIBl MarHud W KalblUHi: IIOJOXKCHHE B
[Tepuoanueckoit cucreme xumuuyeckux sneMeHToB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXOXJCHHE B mpupojac. Pu3nueckue W XHMHUYECKHE CBOWCTBA
MarHus W KaJblus. BaxHeWue coeIMHEHHS Kajabllus (OKCHI, THAPOKCHII,

conn). JKECTKOCTHBOIBI M CIIOCOOBICEYCTPAHEHHUS

3.5

ANIOMUHHI: TTOJIOKEHHE B HCpHOI[H‘I@CKOfI CUCTEMEC XMMHNYCCKHX 3JICMCHTOB I[I/I
MeHz[eneeBa; CTPOCHUC aTOMa; HAXOXKICHUC B IIPUPOIC. ®dusnueckue u
XHMHYECKHE CBOMCTBA aJIFOMMHUS. AM(bOTCpHBIe CBOICTBa OKCHIa U THAPOKCHUAA

AJIFOMHMHMUA

3.6

Keneso: nonoxeHue B HepHOHquCKOﬁ CUCTEMEC XUMHNUYCCKHNX OJICMCHTOB Z[I/I
MeHz[eneeBa; CTPOCHUEC AaTOMa; HAXOXKJACHUC B TPHUPOIAC. dusznueckue u
XHUMHUYECKHE CBOMCTBA XKele3a. OKCI/II[BI, TUAPOKCHUABI W COJIN )KCJ'IC38.(H) u

xene3a(Ill), ux cocras, cBOICTBA U MOTyYCHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMIICHUC C 06pa3uaMI/1 MCTAJIJIOB U CIIJIaBOB,

nux (bI/I3I/ILIeCKI/IMI/I CBOﬁCTBaMH; HN3Y4YCHHUC PC3YJIbTATOB KOPPO3UHU MCTAJJIIOB




(BO3MOXKHO MCHOJIB30BaHUE BUICOMATEPHAIIOB), 0OCOOEHHOCTEH B3aUMOICHCTBUS
OKCHJA KalbllMsi W HATPUS C BOJOW  (BO3MOXHO  HCIOJb30BaHUE
BUJICOMATEPHAJIOB); MCCIIEJOBAHNE CBOWMCTB JKECTKOW BOJBI; MpoOIlecca TOPEHUS
xKele3a B KHCI0poe (BO3MOXKHO MCIIOJIb30BaHUE BHICOMATEPUAIIOB); IPHU3HAKOB
IMPOTCKAHUSA Ka4YCCTBCHHBIX peaKHI/Iﬁ Ha HWOHBI (MaFHI/Iﬂ, Kajabnusi, aJIOMUHUA,
nuHka, xene3a(ll) u xeneza(Ill), meau(Il); HaGnrogeHNEe U oMMCaHUE MPOIECCOB
OKpalllMBaHWd IUIaMCHUM HOHAMKU HATpud, Kalud W KaJlblUd (BO3MO)KHO
UCIIOJIb30BAaHUE BUJCOMATEPHAIIOB); HCCICIOBAaHUE aMQPOTEPHBIX CBOICTB
TUAPOKCHUIA AJIIOMHHHUA W TUAPOKCHUJA LHUHKA, PCHICHUC SKCIICPUMCHTAJIBHBIX

3a/1a4 1Mo TeMe «BakHeHIII1e MeTaJlbl i UX COETUHEHUS

XHUMHS ¥ OKpyKarouascpeaa

4.1

HoBeie maTepuansl U TexHOJOrMU. BemiecTBa M mMarepuaibl B MOBCEIHEBHOU
JKU3HHU 4YeJloBEKa. XHUMHS U 3I0pOBbe. be3onacHoe MCnosib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. [lepBasmoMOmbIpUXUMHYECKUX0KOTaX U

OTpaBJICHUSIX

4.2

OCHOBBI 3KOJIOTUYECKON TPAMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH
cpenbl [1JIK. Pons xumum B pemieHnH 3Kojorudeckux mpobiem. [IpupomHbie
WCTOYHUKU YTIEBOJIOPOJOB (Yrojb, MPHUPOIAHBIM Tra3, HE(PTh), MPOAYKTHl HX

nepepaboTKH, UX POJIb B OBITY M MPOMBIILICHHOCTH

4.3

XUMUYECKUH 3KCIIEPUMEHT: M3ydeHHE 00pa3loB MaTepUaIOB (CTEKIIO, CIUIAaBbI

MCTaJIJIOB, IOJIMMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

KoanposepsiemororpedoBanmusi

IIpoBepsiemble TpeOOBaHUS K MPeIMeTHBIM
pe3yJibTaTam 6a30BOro ypoBHS OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMBbl

OCHOBHOTO 0011110 00pa30BaHUsI HA OCHOBE
e1roc

[IpencraBnenue:

1.1

O TIO3HAaBAEMOCTU SBJIICHHM IPUPOJBI, NMOHHMAHHE
OOBEKTUBHON 3HAYMMOCTH OCHOB  XMUMHYECKOU
HayKH Kak 00JIaCTH COBPEMEHHOTO0 €CTECTBO3HAHUS,
KOMIIOHEHTa OOuIel KyJabTyphl U MpaKTHYECKOU
JIEATEIBHOCTH YEJIOBEKA B YCIOBHUAX COBPEMEHHOTO
oO11ecTBa; MOHUMAaHUE MECTa XUMHUU Cpeln JIPYTuxX

C€CTCCTBCHHBIX HAYK

1.2

0 HAyYHBIX METOJaX I[IO3HAHUSA, B TOM YHUCIIE
OKCIIEPUMEHTAIBHBIX W TEOPETHYECKHX METO/ax
WCCJICIOBAaHUSl BEIIECTB W M3YYEHUS XUMHYECKUX
peakmuii; yMEHHWE WCMOJb30BaTh MOJEIU  JUIS

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax mpodeccuoHaNBHON  IEATENBHOCTH,
CBA3aHHBIX C  XUMHEH M COBPEMEHHBIMU
TEXHOJOTUSIMH, OCHOBAHHBIMH Ha JIOCTHXKEHHSX
XUMHYECKON HayKH, YTO MO3BOJIUT OOydYaromuMcs
paccMaTpuBaTh XUMHUIO Kak cdepy cBoeil Oymyiiein
npodeccuoHanbHOM ~ JESITENPHOCTH UM CHENaTh
OCO3HAHHBIN BBIOOp XMMHUHU Kak MPO(UIBLHOTO
npeAMeTa MpU MEpPeXoJe Ha YPOBEHb CPEIHEro

oOmiero oOpa3oBaHus

Bnanenue cucremMol XMMHUYECKUX 3HAHUM U YMEHHUE
MPUMEHATh CUCTEMY XMMMYECKHUX 3HAHHM, KOTOpas

BKJIIOYACT:

2.1

Ba)XHEHUIIINE XMMHUYECKHE IIOHATHS: XUMHYECKHI




BIIEMEHT, aToOM, MOJIEKyJa, BEIIeCTBO, NPOCTOE U
CJIO)KHOE BEUIECTBO, OJHOPOJHAs M HEOJHOPOIHAsS
CMCCb, OTHOCHUTCJIBHBIC aTOMHAass W MOJICKYJIIpHAasA
MacChl, KOJHMYECTBO BEIIECTBA, MOJIb, MOJIIPHAS
Macca, MOJSIpDHBIA ~ 00BEM, OKCHJ,  KHCIOTA,
OCHOBAHHE, COJIb (CpPEImHss), XUMHYCCKAas PEaKIIHS,
peaKuuu  COSIMHEHUS, PEAaKUUH  Pas3JIOKECHUS,
peaKnuu 3aMelIeHHs, PeaKuu OOMEeHa, TEeIIOBOH
sbdexT peakuuu, 9K30- U IHAOTEPMHUECKHE
peaKknuu, pacTBOp, MaccoBas JONS XHUMHYECKOTO
JJIEeMEHTa B COEAMHEHWH, MaccoBas JIONIS U
[POLICHTHAasA KOHLEHTpalMs BELIECTBA B PacTBOpE,
SOPO aTroMa, JIJIEKTPOHHBIA CIIOW aroma, aTOMHas
opOWTaNh, pajdyC aroMa, BAICHTHOCTh, CTEIICHB
OKHCJICHUA, XUMHUYCCKast CB43b,
AIIEKTPOOTPHUIIATEIIFHOCTD, TOJSIpHAs W HEMOJISpHAs
KOBAJICHTHAsI CBSI3b, MOHHAS CBSI3b, METAJNTHYCCKast
CBSI3b, KpHCTAIUIMYECKAsI peméTKa (aToMHasl, HOHHAS,
MeTaJUTMueCcKas, MOJICKYJsIpHasi), WOH, KaTHOH,
aHMHOH, ANIEKTPOITUT u HEDJICKTPOJIUT,
ANIEKTPOJIUTAYECKAsT TUCCOIMAIIHS, PEAKIINA HOHHOTO
oOMeHa, OKHCITHTEIILHO-BOCCTAHOBUTEIIHHBIC
PEaKIUK, OKHCIUTENIh H BOCCTAHOBHUTEIb, OKHUCIICHHE
U BOCCTAaHOBJICHHE,  OJICKTPOJIU3,  XHMHYECKOE
paBHOBecue, 0OpaTHMbIe U HEOOpAaTUMBIC PEaKIUH,
CKOPOCTh XUMHUYECKOW peakuuu, karaimzatop, T1/IK,

KOppo3usad METAJlJIOB, CILIABbI

OCHOBOIIOJIararomue 3aKOHBI XHUMHH: 3aKOH

COXpaHEHUsI Macchl, nepuoanueckui 3akoH J[.H.

22 MeHnpeneeBa, 3aKOH IHOCTOSHCTBA COCTaBa, 3aKOH
ABoraapo

53 TEOPUU XUMHUU: aATOMHO-MOJICKYJSIpHAsE Teopus,

. TEOPHS IEKTPOIUTHUECKON TUCCOLMAlUN

3 Binanenue ocHoBaMHM XHMMHYECKOW T'paMOTHOCTH,

BKJTIOUAIOIIEN:




3.1

YMCHUC IIpaBHUJIbHO HUCIIOJIB30BAaTh HN3YYCHHELIC
BCIICCTBA U MAaTCPpHAJIbI (B TOM YHUCJIC MUHCPAJIbHBIC
ynoOpeHusi, MeTaulbl W CIUIaBbl, MPOJYKTHI
nepepaboTKu HPHUPOIHBIX HCTOYHUKOB
YIICBOJIOPOIOB (YIJIisl, IPUPOIHOTO Ta3a, HePTH) B
6I>ITy, CCJIIbCKOM XO3$II\/JICTB6, Ha IIPOU3BOACTBEC U
MOHMMAHHUE 3HAYCHUS J>KHPOB, OCJIKOB, YIJIICBOJIOB
JUIL OpraHu3Ma YeJOBEKa; YMEHHE MPOTHO3HPOBATH
BJIMAHUEC BCIICCTB W XHUMHUCCKHUX IIPOLCCCOB Ha

OpPraHu3M 4eJIOBEKa M OKPYKAIOIIYI0 MPUPOIHYIO

cpeny

3.2

YMCHHUEC MHTCIPHUPOBATE XUMHYCCKHUEC 3HAHHUA CO

3HAHUSIMH IPYTUX Y4eOHBIX IPEIMETOB

3.3

HalIU4yue  omblTa  paboTel € pa3IUYHBIMU
UCTOYHUKAMU HMH(QOpPMAIMU MO XUMUU (HaydyHas U
Hay4HO-IIOMYJIsIpHAs JaUTEpaTypa, CJIOBApH,

CIIPaBOYHUKHU, HHTEPHET-PECYPCHI)
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yMeHHE OOBEKTUBHO OIICHUBATh HH(POPMAIHIO O
BEIIECTBAX, WX MPEBpAIICHUSIX H MPAKTUICCKOM
NPUMEHCHHH W YMEHHE HCIOJb30BaTh €€ Ui

pe€UicHuA yLIe6HO—H03HaBaTeJ'IBHBIX 3aJ1a4

Bnagenue ocHOBaMHM TOHSTUHHOTO ammapara u
CUMBOJIMYECKOTO $3bIKA XHMHU MJISi COCTAaBJICHUS
dbopMyn HEOpPraHWYECKHUX BEIIECTB, YypaBHEHUU
XUMHYECKUX pEeakUud; OCHOBAMU XUMHUYECKOM

HomeHknarypsl (IUPAC u TpuBHanbHOI)

VYMmeHne oOBICHATH CBSA3bL IIOJIOXKEHHS DJJIEMEHTA B
HepnonnquKoﬁ CHUCTEMC C YHCJIOBBIMH
XapPaKTCPUCTUKAMHU CTPOCHUA ATOMOB XHMHUYCCKHUX
OJICMCHTOB (COCTaB Hu 3apiaa daapa, 06mee quCIIO
3HeKTpOHOB), pacipeacicHueM SJICKTPOHOB 110
OHEPIrCTUYCCKUM YPOBHAIM d4TOMOB IICPBLIX Tpex

MEprUOa0B, KaJlusd U KaJIbIIHA

HpeIlCTaB.HCHI/Ie 0 nepno;u/mecxoﬁ 3aBUCHUMOCTHU

CBOMCTB XHMMHYECKHX 3JIEMEHTOB (paIu/ch aToMa,




ANIEKTPOOTPHUIATEIBHOCTD), MPOCTBIX U  CIOKHBIX
BELIECTB oT MOJIOKEHUS 3JIEMEHTOB B
[Tepuoauueckoit cucreme (B MayblX MEpUOAAX U

[JIaBHBIX MOATPYIIAax) M 3JEKTPOHHOTO CTPOCHUS

aToma
7 YMmenneknaccupupoBaTh:
7.1 XUMHYECKUEITIEMEHTBI
7.2 HEOPraHWYECKHUEBEIIECTBA
7.3 XMUMHYECKUEpeaKuu
8 YMeHuneonpeaesiTh:
g1 BAJICHTHOCTh W CTENCHb OKUCJICHHS XHUMHYCCKHX
' 2JIEMEHTOB, 3apsi] HOHA
P BUJ XHUMHUYECKOW CBSI3M U THUI KPUCTATIMYECKOU
' CTPYKTYPBI B COSTUHEHHSIX
03 XapakTep Ccpelnbl B BOJHBIX pacTBOpax BEIIECTB
' (KUCTIOT, OCHOBAHUA)
8.4 OKHCIIUTEIb U BOCCTAHOBUTEIb
9 Ymenue XapaKkTepu30BaTh ¢buznyeckue u
XUMHUYECKHE CBOMCTBA!
IPOCTBIX BEIIECTB (KHUCIOPOJZ, O30H, BOJOPOI,
91 rpaduT, aaMmas, KpeMHHUH, a3o0T, ¢ocdop, cepa, Xjop,
' HaTpUi, KaJui, MarHui, KajablUWid, aTOMUHUH,
JKEJIe30)
CIIOXHBIX BEIIECTB, B TOM YHCIE UX BOJHBIX
pacTBopoB  (BoJa,  aMMHaK,  XJIOPOBOAOPOZ,
CEpOBOAOPOJ, OKCHUIIBI M TUAPOKCUIBl MeTaioB [—
92 ITA rpynn, amtomunus, meau (II), nmunka, sxenesza (II
' u II), okcuner yrnepoma (II u 1V), xpemuus (IV),
azota u ¢Gocdopa (III u V), ceper (IV u VI),
CEpHHUCTAas1, CepHasi, a30TUCTas1, a30THas1, pochopHas,
yrojibHasi, KpeMHHUEBasl KUCIOTa U X COJIH)
MPOTHO3MPOBaTh M XapaKTepU30BaTh CBOMCTBA
9.3 BEIIECTB B 3aBUCUMOCTU OT MX COCTaBa U CTPOCHUS,

MNPUMCHCHUC BCIICCTB B 3aBUCUMOCTU OT HX




CBOI>'ICTB, BO3MOXHOCTb MPOTCKAHHUA XUMHYCCKUX

HpeBpaH_[eHI/Iﬁ B PA3JIMYHbBIX YCIIOBUAX

10

YMeHHE COCTABIIATH MOJIEKYJISPHBIE W HOHHBIE

YpaBHEHUS PEaKLHi, B TOM YHUCIIE:

10.1

peaKIMiNnOHHOT00OMEHA

10.2

OKI/ICJII/ITGJIBHO-BOCCTaHOBI/ITeJIBHBIXpeaKHI/Iﬁ

10.3

WUTIOCTPUPYIOIIHUX XUMHYECKHE CBOIiCTBa
U3YYEHHBIX KJIaccoB  (TpyIIl) HEOPraHMYECKUX

BCIICCTB

10.4

MOATBCPKAAIOIIUX TCHCTUYCCKYIO B3aNMMOCBA3b

MCXKIYy HUMHU

11

YMeHueBbIYUCATh (TPOBOAUTHPACUETHI):

OTHOCHUTEIIbHYIO MOJIEKYJSPHYIO U MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO JIOJII0 XMMHUYECKOTO 3JIEMEHTA B

COeqUHEHNU

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PacTBOPE,

11.3

KOJMYCCTBO BECUIECCTBA U €TI0 MAacCCy, 00beM T'a3oB

11.4

[0 YpaBHEHHSIM XMMHUYECKHUX PEaKIMi M HaXOJUTh
KOJMYECTBO BEIECTBa, 00BEM M MacCy peareHTOB

WM NPOJIYKTOB pEaKuu

12

Bnanenue (3HaHHEOCHOB):

12.1

OCHOBHBIMH  METOJIAaMH  HAy4HOTO  IIO3HAHHSI
(mabmoieHue, HU3MEPEHHE, IKCIIEPUMEHT,
MOJICIUPOBAaHNE) TIPU  HM3YYECHHUH  BEHIECTB U
XUMUYECKUX SIBJICHUH; YMEHHE COHOPMYINPOBATH

npoOsieMy U MPEAIOKUTh MyTH €€ pelieHus

12.2

0e3omacHON pabOThl C XMMHYECKUMHU BEIIECTBAMH,
XUMHYECKON 10197 (V)7 u 1a60paTOPHBIM

00opynoBaHueM

12.3

ImpaBujIaMnu 0e30ITacHOTO O6paH_ICHI/I$I C BCIICCTBaMHu,
HCIIOJIb3YEMbIMHA B IMOBCEIHEBHOM KHU3HU,
npaBujiaMnu TIOBCACHUA B  LEIAX C6epe)KeHI/I5I
300POBbA U oxpyxca}omeﬁ HpHpOIIHOﬁ CpcabI;

NOHMMaHWe Bpeaa (OMacHOCTH) BO3JACHCTBUS Ha




JKUBBIC  OpPraHU3MBbl  OINPEIECIEHHBIX  BELIECTB,
CcrocoOOB YMEHBIICHHUS U MPEIOTBPAIICHUS HUX

BpPEIHOTO BO3JICUCTBHUS

13

Hanmuame IMMPAKTUYCCKUX HABBIKOB ILIAHUPOBAHHUA U
OCYIICCTBJICHUA CJICAYIOIIUX XUMHNYCCKUX

SKCIICPUMCHTOB!

13.1

U3ydeHHEe W ONHCaHWe (PU3UYECKHX CBOWCTB
BEUIECTB; O3HAKOMJIEHHE C  (U3UYECKUMU U
XUMHYECKUMHU SIBIICHUSIMU; OTIBITHI,
WJUTFOCTPUPYIOLINE MIPU3HAKU MIPOTEKaHUs

XUMHUYECKUX PEAKIUN

13.2

M3y4eHHecroco00BpasieIeHIsICMeceH

13.3

MOJIyY€HUE KHUCJIOpPOJa U H3Y4YEHUE €ro CBOWCTB;
MOJIyY€HUE BOJOpOJa U H3Y4YEHHUE €ro CBOWCTB;
MOJIyY€HUE YIJIEKUCIOro Ta3a W H3Y4YeHHE €ro
CBOWCTB;, TMOJyYe€HHWE aMMHaKa W H3y4eHUE ero

CBOMWCTB

13.4

NPUTOTOBIICHHE  PAacTBOPOB  C  OMpPEIeNEHHON

MAacCOBOM J0JIel paCTBOPEHHOTO BEILIECTBA

13.5

NPUMEHEHHE WHIMKATOPOB (JIAKMyca, METHIJIOpaHKa
u (¢eHondranenHa) sl OMpPENEICHUS XapakTepa

CpE€abl B paCTBOPAX KUCIOT U IIeoYeH

13.6

HNCCIICAOBAHHUEC U OIIMCAHHEC CBOICTB HECOPraHn4eCKux
BCIICCTB Ppa3INIHbIX KJIaCCOB, HN3Yy4YCHHC
BSaHMOHeﬁCTBHH KHUCJIOT C MCETalulaMHM, OKCHUIAaMM
MCTAJII10B, paCcTBOPUMBIMH n HEPACTBOPHUMbBIMH
OCHOBAaHUSIMH, COJIAMU; ITOJTYUCHUC HCPACTBOPUMBIX
OCHOBaHHﬁ; BBITCCHCHHEC OAHOI'O METaJllla APYIr'M U3
pacTBOpPa COJIM; UCCIICAOBAHHUC aM(bOTeprIX CBOMCTB

TUAPOKCUIOB aJIFOMHUHUSA U TUHKA

13.7

pCeHICHUC OJSKCIICPUMCHTAJIBHBIX 3aJla4d II0 TEMaM:
«OCHOBHBIE KJIaCCHI HCOPraHN4YCCKUX COCHHHCHHﬁ));
((3J'IGKTpOJ'II/ITI/I‘leCKa$I JUCCOLNALIUA «Baxneiimnme
HEMCTAJIBI MW HUX COCAUHCHUA), «Baxnermue

MCETAJlJIbl U UX COCIUHCHU )




13.8

XMMUYECKHE OKCIEPUMEHTHI, WIUIFOCTPUPYIOIINE
NPU3HAKA TPOTEKAHHMS PEaKIUii HOHHOrO OOMeEHa,
KAUEeCTBEHHBIC pEaKUUHU Ha IPUCYTCTBYIOIIUE B
BOJIHBIX pPAacTBOpax HOHBL: XJOpUI-, OpOMUI-,
noaua-, cyiabdar-, docdar-, kapOOHAT-, CHUIHKAT-
AHHUOHBI, THUAPOKCUIA-WUOHBI, KAaTUOHBI AaMMOHUA,
MarHus, Kajablus, aTlOMUHUS, Kene3a (2+) u xenesa

(3+), menu (2+), muHKA

14

YmMmenue:

14.1

MPEACTABISTh PE3YNbTaThl AKCIIEPUMEHTa B (opme
BBIBOJIOB, JIOKA3aTelIbCTB, T'PapUKOB W TaOMUIl M

BBIABJIATH OMIIMPUYCCKUEC 3aKOHOMCPHOCTU

14.2

yCTaHaBIUBAaTh CBS3U MEXy peasibHO
HAOMIOJaeMbIMU ~ XUMHUYECKUMHU  SBJICHUSIMH U
npolueccamM, MPOUCXOJIIMIMMH B Makpo- H
MUKpPOMHpE, OOBSCHITH TNPUYUHBI MHOTr00Opasus

BEILIECTB




HEPEYEHD 2JIEMEHTOB COAEPXAHUSA, IPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUHU

Kox

Hp0BepﬂeMblﬁaﬂeMeHTconepmaHnﬂ

1

HepBOHa‘-IaJII)HI)IGXI/IMI/I‘-IGCKI/ICHOHﬂTI/ISI

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI H MOJICKYIJIBI. Xumuyeckue djieMeHThl. CHMBOJBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BCIIICCTBA.

1.3

Xumuueckass ¢opmyna. BajlleHTHOCTh aTOMOB XHMHYECKUX DJIEMEHTOB.

CreneHbOKUCIICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHOocHuTelIbHAS aTOMHAs Macca.
OTtHOCUTENLHAS MOJICKYJIApHasd mMacca. Maccosas J0JIA XUMHUYECKOT'0O 3JIEMEHTA

B COEIMHEHUH

1.5

KomnuectBo BemectBa. Monb. Monsipaass mMacca. MoJpHBIM 00BbEM Ta3oB.

BzanMocBs3s KOJIMYCCTBA, MAaCChIl U YUCJIa CTPYKTYPHBIX €AMHUIL BEICCTBA

1.6

duzndecknue M XUMHYCCKHE SBIICHUS. XHUMUUYECKas peaknusa u eé IIPpU3HAKH.

3aKOHCOXPaHEHUSIMACCHIBEIIECTB. XUMUYECKUEYPABHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanyueckas cucTeEMa XUMHYECKHUX JJIEMEHTOB

.. MenneneeBa. CTpoeHMEATOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XuMudeckux sineMentoB .M.
MenneneeBa. Ilepuoasl U rpynibl. @U3MYECKUN CMBICI TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue atomoB. CocTaB aroMHbIX saep. M3otombl. DiekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB MepBbIX 20 XUMHYECKUX DIIEMEHTOB

Ilepuonnueckoit cucremsl /[.1. Menneneera

2.3

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX 3JIEMEHTOB IICPBLIX TpéX
IepuoaoB, Kallvsa, KaJbLHA (paz[I/cha dTOMOB, OJICKTPOOTPHULATCIbHOCTH,
MCTANIMYCCKUX MW  HCMCTAINIMYCCKHUX CBOﬁCTB) U HUX COCOUHECHUM B
COOTBETCTBHM C IIOJIOKCHUEM DJOJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC H

CTPOCHHUEM UX AaTOMOB

CrpoeHueseniecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL{aTCHLHOCTL XUMHWYCCKHUX 9JICMCHTOB. Honnas CBA3b.

MerannnueckascBs3b




3.2

Tunel KpUCTAIMYECKUX pEHIETOK (aTOMHasi, WOHHAsA, MeETaJuIM4ecKas),
3aBUCHMOCTb CBOMCTB BEIECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemecTB. Hemertamwbl U ux

COCAMHCHUS. Meramns u UXCOCANHCHNA

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPraHWYECKUX COCJAWHCHUMN: OKCHJIOB
(comneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amM(OTEepHBIC) u
HecoJieoOpa3yroliye; OCHOBaHUM (LIENOYM U HEpPAcCTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIOpOACOJep)Kamue ¥ OECKHCIOpOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBI€); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XMMUYECKHME CBOMCTBA NPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPO/a, Cephl, a30Ta, pocdopa, yriepoa, KpeMHUS

4.3

dusnueckrie W XUMHUYECKHE CBOMCTBA IMPOCTBIX BEIICCTB-MCTAJUIOB: JIMTHA,
HaTpus, KaJiys, Marauvsda u KaJlb1u4d, AJIFOMHHHA, Keiesa.

DIEKTPOXUMHUYECKUNPSATHATPSHKEHUMMETAIIIOB

4.4

®uU3NYECKE U XMMHUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUW HEMETAIIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPO/Ia, AMMHAKA

4.5

dusnveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azota(ll, IV, V), docdhopa(Ill, V), yraepoma(ll, IV), xpemuusa(IV).

HOHy‘IeHI/ICOKCI/IHOBHeMeTaIIHOB

4.6

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(Il, I).ITomydyeHneokcu10BMeTaIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWM M aM(pOTEpHBIX THMIPOKCHIOB (Ha ImpuMepe
TUAPOKCUIOB  QIOMHMHMA, JKene3a, uuHKa). llomydeHneocHoBaHuii u

aM(bOTEPHBIXTHUAPOKCHIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (ocopHOii, KpeMHUEBOH, yronbHOH. OcoObie
XMMHYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U a30THOH KHUCIOT.

HonyquI/Ie KHUCJIOT

4.9

OOume xuMudeckue cBoicTBa cpenux coeil. [lomydenneconeit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, pacno3dHaBaHue BOAOPOAA, KHUCIOPOAad, aMMHUAKA,

YIJICKUCIIOTO ra3a B J'Ia60paT0pI/II/I

4.11

HOJ'Iy‘-ICHI/Ie aMMMakKa, CCpHOf/'I M a30THOM KHCIOT B MMPOMBIIIJIICHHOCTH.

OO0111ecnocoObINOTYYeHUSIMETATIIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUEPEAKIIUU

5.1

Knaccugukamus XuMHUUECKUX peakUuil M0 pa3IuyHbIM IpU3HAKAM: 110 YUCITY U
COCTaBy Y4YaCTBYIOIIMX B PEAKIHMU BEHIECTB, IO TEIIOBOMY 3¢ (deKTy, 1o

W3MCHCHHIO CTEIICHEH OKHMCICHUS XUMHUYCCKHX JIICMESHTOB

5.2

TennoBoit 3G GeKT XUMUIECKON peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

1 QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA

53

OKHCIUTEITEHOBOCCTAHOBUTEIILHEIC pCaKknum. OKUCIIHTEIN U BOCCTAHOBHUTEIIH.
HpOHeCCBIOKI/ICJ'ICHI/IH n BOCCTaHOBJICHUA.

DNeKTPOHHBIN0ATaHCOKUCIUTEIbHOBOCCTAHOBUTEbHOMpEAaKINU

54

Teopust AeKTpOTUTHYECKON nuccoruanuu. KaTHoHbl, aHMOHBI. DJIEKTPOJIHUTHI U

HEINeKTPOJUTHI. CUITBHBIC U clTa0bIe AIEKTPOJUTHI. CTeNneHbANCCOIuaIlin

5.5

Peaknun monHoro obmeHa. YCIOBUS MPOTEKaHUsS PEaKIMA MOHHOTO OOMEHa,

MTOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XHUMHS U OKpyXaronjasicpeaa

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4esoBeka. be3zomacHoe
WCIIOJIb30BAHUE BEIIECTB M XHMHUYECKHX PEaKIUid B JIA0OpaTopuul H OBITY.

HepBaﬂHOMOH_[BHpI/IXI/IMI/I‘ICCKI/IXO}KOFaX H OTPABJICHHUAX

6.2

XUMUYECKOE 3arpsi3HEHHE OKpyXaromiel cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €ro MpPerOoTBPALICHHS
[Ipenenbras pomyctumas koHreHTpamus BemiectB (IIJK). Posp xumum B
pPELIeHUH JKOJIOTMYECKUX MpobieM. YcuieHwe mapHUKoBoro sddekra,

Paspymi€HUE 030HOBOI'0 CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHSI U X COCAUHCHHU B
OBITY, MEIUIIMHE, MPOMBINUICHHOCTH W CEJIBbCKOM Xo3siicTBe. [IpumeHeHue
METAJJIOB M CIIAaBOB (CTalb, YYr'yH, AIOPATIOMUHUN, OpoH3a) B OBITY H
NPOMBIIIJICHHOCTH MX coenHeHMH. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CIIOCOOBI 3allIMTBI UX OT KOPPO3UU

6.4

[IpupoHbIE MCTOYHUKU YIJIEBOAOPOAOB (Yrojib, MNPHUPOJIHBIA Ta3, He(PTh),

MPOIYKTHI HX TepepaboTKu (OeH3HH), MX POJIb B OBITY M MIPOMBIIIIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATUSA 00 OPraHrNvCCKUX BCHICCTBAX KaK O COCIUHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTUWJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTMYECKH BaXKHBIX BCIICCTBAX: KUPAX, 6em<ax, YIIICBOAAX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o hopMyIaMXUMHYECKUXCOCTMHCHHH
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOIO BEIIECTBA B PACTBOPE
7.3 [IOXUMHUYECKUMYPABHEHUAM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Xumust: 8-i knacc: 6a30BbIi ypOoBEHb: YU€OHUK; 5-€ u3ianue, nepepadboTaHHOe
INa6puensn O.C., Octpoymon N.I'., CnaakoB C.A. AKuioHepHOE 00IIECTBO
«3narenscTBo «lIpocsemenue»

2. Xumus: 9-it knacc: 6a30Bblil ypoBeHb: YUeOHUK; S-€ u3ianue, nepepadoTaHHOe
INa6puensn O.C., Octpoymon N.I'., CnagkoB C.A. AK1IMOHEpHOE OOIIECTBO
«M3narensctBO «IIpocBenienne»

3. Xumus 8 kiacc: 6a30BbIi YpOBEHb: yUeOHUK; 4 -€ U3JjaHue, IepepaboTaHHOe
H.E.Ky3unenosa, U.M.TuroBa, H.H.I'apa. U3garensckuii nentp «BeHrana —
I'pad»

4. Xumus 9 kinacc: 6a30BbIN ypOBEHb: YUeOHUK; 9 -e uznanue, nepepaboTaHHOE

H.E.Ky3unenosa, U.M.TuroBa, H.H.I'apa. U3narensckuii nentp «BeHrana —

I'pad»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. l'apmun, A. O0mas 1 HeopraHudeckas XMMHs B CXeMaX, pUCYHKaX, TaOJIHIax,
XUMHUYECKUX peaknusax: YueoHnoe mocoodue / A. 'apmun. - CII6.: ITutep, 2013.
2. larinexo B.M. Kak Hay4ynTh IIKOJBHUKOB PEMIATH 33J]a41 [10 OPraHUYECKOU
xumuu. — M.: [Ipocsemenne, 2012.
3. 3abpoauna P.1., Conosenkas JI.A. KauecTBeHHbIE 3a/1a4un B OPraHUYECKON

xumuu. — benropon, 2012.



4. Kasepuna A.A u ap. EI'D-2018. Xumus. Kypc camonoarorosku. TexHosmorus
pemenns 3ananuid. [Ipocsemenne, 2018
5.Ky3bmenko H.E. Epémun B.B., [TonkoB B.A. Xumus 11 MKOIbHUKOB CTAPIINX
KJ1accoB 1 nocrynaronux B By3sr.M.: JIpoda,2019
6.Ilak M. Anroputmsl B 00yuenun xumuu. — M.: [Ipocsemenune, 2020.
7.1Ipotacos I1.H., IllutoBuu N.K. Metoauka peuieHus: pacueTHbIX 3a]1a4 110
xumun. — M.: [Ipocsemenue, 2021.
8.Pomanosckas B.K. Pemenue 3anau. — C-IlerepOypr, 2012.
9.Ceepayora, H.JI. O6mias u HeopraHudeckasi XUMUsi: SKCIIEPUMEHTaIbHbIE
3a1aun 1 ynpaxHeHnus: Yuebnoe nmocooue / H.Jl. Crepaniosa. - CII6.: JIans, 2023
10.Toncronyxunckasa C.b. «O3anauennast xumusa». [Iporpamma
JIOTIOTHUTENbHOTO 00pa3zoBanus. 8-11 kiaccel. M3natenbekuit oM 1 ceHTAOPS.
Kypnan «Xumus». NeNe 4 |7 3a 2010 rox. http://1september.ru/
11.1Ly6epommnep, O.H. O6mias u HeopraHuueckasi XMMHUS: SKCIIEPUMEHTAIbHbBIC
3aauu U ynpaxHenus: Yueonoe nocobue / O.H. Lly6epounnep. - CIIO.: Jlans,
2023
12 .Iupmmna H.B. Xumusi: npoekTHas AesATENbHOCTh. — Bonarorpaa: «Y4urens,
2023.
13.lrpemmiep I'.1., XoxsoB A.l1. MeToauka pacyeTHbIX 3a/1a4 o Xxumuu 3-11

kiaccoB. — M.: [Ipocsemenue, 2011.



HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

«Enunnas xoiexiust tudpoBbIX 00pa3oBaTebHBIX pecypcoBy - http://school-
collektion.edu/ru

«DenepanbHblii MHCTUTYT MEIarorn4ecKux n3MepeHuin» - http://www.fipi.ru
«DenepanbHblid  HEHTP HWHOOPMAIIMOHHBIX  O0pa30BATENBHBIX  PECYpCOBY» -
http://fcior.edu.ru

https://proshkolu.info —«3nexkTpoHHOE NEPHUOIUUECKOE U3TAHUE

college.ru - paznen "OTKpBITOro Kosieaka' no xumuu. On-line TecTupoBaHuE
(HeoOXxoMMa PerucTparys).




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30

CepTuchukat 520251343390373548250310750880108285629354443869
Braneney Max+o EBrequil Magnosuy
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