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HOACHUTEJIBHASA 3AIINCKA

[IporpaMma 1O XUMHMM Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUS OCHOBHOM
00paszoBaTeILHOM MPOrpaMMbl OCHOBHOT'O 00IIIETO 00pa30oBaHusl, IPEACTaBICHHBIX
B ®I'OC OOO, a Ttakke Ha OCHOBe (enepanbHO pabouell MporpamMmsl
BOCITUTAHMS U C YYETOM KOHIETIIMY MIPENOAaBaHus yUeOHOTro peaMeTa « X UMUS»
B 00pa3oBaTenbHbIX opranusanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LEAX, OOIIeH cTpareruu
oOyuyeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIUBACT o0s13aTenbHOe mpeaMEeTHOE CoJIepKaHue,
npeaycMaTpUBaeT pacHpe/iesieHHe €ro Mo KjaccaM M CTPYKTypUpOBaHUE TIO0
pasieliaM M TeMaM MPOTrpaMMbl IO XHMHUH, OINpPEIEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIE XapaKTePUCTUKHU COJICpKaHMS, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMHM C  Y4€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKU y4eOHOro mporecca, BO3PACTHBIX
ocoOeHHOCTEW O00ydYaronmuxcs, OmIpenensieT BO3MOXKHOCTH — MpeaMera  JUls
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4YeHHs] XUMHUHU Ha YPOBHE IeJiel u3y4eHus MpeMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 COJIepIKAHUS.

3HaHWE XHUMHUU CIY>KUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4Jaromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XHMHUEW MPEICTABICHUS O B3aWMOIPEBPAIICHUIX
SHEPrud M 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI00aTbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBO U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJii  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW TPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
OoOyJarommxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUW, HEOOXOJUMBIX Kak B
MIOBCETHEBHOM JKMU3HM, TaK M B MPO(HECCUOHATBHON EATeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsS/1a HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00yYaroluXcs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOI BKJIaJ B AKOJOTUUYECKOE
oOpa3zoBaHue 00YyUaOIINXCS.

JlanHble HampaBieHUs B OOYUEHHU XUMHUU O0ECIEeuMBAIOTCS CHEUU(UKOM
Colep>KaHMsl  y4eOHOro  MpeaMeTa, KOTOPBIM  SABJSIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)keHUEM 0a30BOM HAYKH XMUMHH Ha ONpPENeIEHHOM JTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro o0pa3oBaHUsl OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIONIUMHUCS CHUCTEMBbI TEPBOHAYAIBHBIX TOHATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACIBHBIX 3HAYUMBIX TOHATHI
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHusi MPOTpaMMbl MO XUMHUH C(HOPMUpPOBAHA HA OCHOBE
CUCTEMHOro mojaxonaa Kk e€ uzydeHuro. CopepkaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN 0 XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TOHSATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

— Ilepuonnueckoro 3akoHa [[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUHU;

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBiIeHUN 00 JIIEKTPOJMTHYECKOW JUCCOIMAIIMM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUSA pacCMaTpPUBAIOTCS HAa OCHOBE ASMIMUPHYECKU
MOJTyYE€HHBIX U OCMBICTICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JIPyromy, BBITIOJNHSAS (YHKIUU OOBSCHEHUS © TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XUMHHU  CIIOCOOCTBYET  (POPMHPOBAHHIO
IIPEACTABIECHUS O XUMUYECKON COCTaBIISAIONIEH HAYYHOU KapTUHBI MUPA B JIOTUKE
€€ CHUCTeMHOW NpHUPOAbI, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM MO3HaHUS B Hayke. M3ydueHue XMMHM MNPOUCXOIUT C MPHUBICUYEHHUEM
3HAHWM W3 paHee W3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyXKalouumi MHUpY,
«buonorus. 5—7 knacced» u «Pu3nka. 7 Kiracey.

[Ipy wW3ydeHWM XWUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAYKH Kak O0JACTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEeIbHOCTU 4YEJIOBEKa M Kak OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPHI.
3amaya y4eOHOTrO mpeaMera COCTOWT B (DOPMUPOBAHMHM CUCTEMBI XHUMHYECKHUX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHSATHUM, 3aKOHOB M TEOPETHUUYECKHUX IOJI0KEHUM,
JOCTYMHBIX OOOONIEHUH MHPOBO33PEHUYECKOTO XapaKTepa, fA3blKka HayKH, B



OpuoOOIIEHNH K HAyYHBIM METOJaM T[O3HAHUS TPU HW3YYCHHUU BEIIECTB U
XUMHUYECKUX peakuuid, B HOPMHUPOBAHUU W PA3BUTHH MMO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUM MpaBWil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
IIOBCETHEBHOM KU3HMU.

[Ipu u3yyeHUM XMMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENI TaKHe 11U, KaK:

— (opmMupoBaHHE MHTEJUIEKTyaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPHUHATHUIO PEIICHUH,
CTIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSM KH3HHU;

—  HampaBJICHHOCTh OOyYeHHMs] Ha CHUCTEMaTHYecKoe MpUOOIIeHHE
oOy4Jarommxcs K CaMOCTOSITENIBHOM MO3HABATEIbHON JESTENbHOCTH, HAYYHBIM
METOJIaM TO03HAaHMsI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCciIoBUi, CIOCOOCTBYIONIMX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITAa Pa3HOOOPA3HON NEATETLHOCTH, IMO3HAHUS WU CAMOINO3HAHUS, KIIOYEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), UMCIOIINX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JESATEILHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM  €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YyMEHUH OOBSCHATh M OILEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, WCIOJIb3YsS 3HAHUS U ONBIT, MOJyYCHHBIE MPU H3YYCHHUH
XUMHUH, TPUMEHSTh HMX MpPH PElIeHUH Mpo0JeM B MOBCEAHEBHOM KU3HU W
TPYJOBOM JI€ATETLHOCTH;

— ¢opMmupoBaHHE Yy OOYy4YalOIMIUXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAaHHUS 1EHHOCTH XHMHYECKMX 3HAaHUW HJis BBIPAOOTKH DKOJIOTHUYECKH
IEJIECO00pa3HOro TOBEJACHUSI B OBITY M TPYIOBOM JEATEIBHOCTH B LEJAX
COXpaHEHUS CBOETO 3/I0POBbS U OKPY>KAIOIICH MPUPOTHOM Cpeibl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAaMOBOCIIUTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOQMIS M HANPaBICHHOCTH JaJIbHEHIIEro
0o0y4eHUsI.

OOmiee uncaO YacoB, OTBEAEHHBIX IS HM3yUYEHUS XHMUU Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYabLHbIE XUMHUYECKHE TOHATHUS

[Ipenmer xumuun. Posib XMMUK B KU3HU Ye€JIOBEKA. XHMMUs B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBONCTBA BEIIECTB. ATPETATHOE COCTOSHHE
BemiecTB. [loHsTHe 0 MeToAax MO3HAHUS B XMMHUHU. UHMCThIE BEIIECTBA U CMECH.
Cnoco0sI pa3zjeneHus cMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE OdJeMeHThl. CHUMBOJIBI XHUMHUYECKHUX
31eMeHTOB. [IpocThie U ClIOXKHbBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUCHUE.

Xumnueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcUTENbHAs AaTOMHAs Macca.
OtHOocHuTENbHAST MOJIEKYJISIpHAs Macca. MaccoBas J0Jisi XUMHUUYECKOT0 JJIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IUHMI] BemlecTBa. Pacuérel mo dopmysiam
XUMUYECKUX COSTUHCHUM.

dusnyecKkue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKass peakius U e€ MpU3HaKHU.
3aKOH COXpaHEHHsS MacChl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukanms
XUMHUYECKUX PEaKIHi (COeAMHEHMS, Pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1ab0OpaTOpuu M
npuéMamMu oOpalieHus: ¢ J1abopaTOpHBIM 000PY/I0BaHUEM, U3YyUYEHUE U ONHCAHUE
(GU3UYECKUX CBOMCTB O00pa3llOB HEOPTaHMYECKUX BEIIECTB, HAOJIOJICHHE
¢usnuecknx (TUIaBICHHE BOCKA, TasHUE JIbJla, PACTUPAHHME caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAlUsl BOJIbl) U XMMHUUYECKUX (TOPEHUE CBEYM, IMPOKATHBAHHE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUECKUX peakluuil (pa3iokeHue caxapa,
B3aMMOJICHCTBHE CEPHOUM KHUCIOTHI C XJIOPHAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) mpu HarpeBaHuu, B3auMOJAEICTBHE Keje3a ¢ pacTtBopoM conu meau (II),
U3Y4YCHHE CTIOCOOOB pa3/eNieHusi CMECE: C TOMOIIbI0 MarHuta, (UILTPOBAHHE,
BhIMIApUBAHUE, TUCTUIULINS, XpoMaTorpadus, MPOBEACHIUE OYUCTKUA MMOBAPEHHOM
coilv, HaONIOJCHWE W  ONUCAaHUE  PEe3yJbTaTOB  TPOBEICHUSA  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJEKYJI
(IIapOCTEPIKHEBBIX ).

Ba:xHeiilue nmpeacTaBuTe/ M HEOPraHUYeCKMX BellecTB

Bo3agyx — cMech ra3oB. CoctaB Boznyxa. Kucimopoa — 3JIeMEHT U MpOCToe
BelecTBO. Haxoknenwe kuciaopoja B Opupojae, (GU3MYECKHUE U XUMUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kwucinopona. CrocoObl



MOJIyYEHHUsT KHUCIOpoJa B JAa0OpaTopuu U MOPOMBIIUIEHHOCTH. Kpyrosopot
KHciopoza B mpupoje. O30H — alIoTponHas MoAU(PUKALMS KUCIOPOIa.

TernoBoit 3PQGEeKT XUMUYECKON peaKkuu, TEPMOXMMHYECKHE YpaBHEHUS,
9K30- U DSHJAOTEPMHUYECKUE peaKUuW. TOIUIMBO: Yrojib M METaH. 3arpsi3HEHUE
BO3JlyXa, YCUJICHHE MapHUKOBOTO0 3 eKTa, pa3pyleHrue 030HOBOTO CIIOS.

Bomopon — »memeHT M mpocrtoe BemecTtBo. HaxoxkaeHue Bomopona B
npupojse, GuMyeckrue ¢ XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIIOCOOBI
nosryyenus. Kuciaortsl u conu.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl MO0 XUMHUYECKUM YpaBHEHUSIM.

Odusznyeckue CcBoMcTBAa BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HacpilieHHble M HEHACBINIEHHbIE PAacTBOpPbl. PacTBOPUMOCTH BEILIECTB B BOJIE.
MaccoBast 10Jis1 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJAbl. OCHOBAHUS.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJHBIX BOJI.

Knaccuduxanus neopranmueckux coenuHenunit. Oxcuasl. Kiaccudukarus
OKCHJOB:  cosieoOpa3sytonie  (OCHOBHBIC, KHUCJIOTHbIE, aM@oTepHbie) W
HecosneoOpasymue. HomeHnkmarypa okcuaoB. DU3MUECKHE W XUMHUYECKHE
cBoiicTBa OKcu0B. [loyueHune okcuaoB.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WHIENOYM W HEPACTBOPUMbIE
ocHoBaHusA. HomeHkinaTypa ocHoBaHui. DPU3NYECKME M XHWMHYECKHUE CBOMCTBA
ocHoBaHui. [losryuenrne ocCHOBaHUI.

Kucnotel. Knaccudukamnus kucinor. Homenknarypa kucinor. ®Ousudeckue u
XUMHUUYECKHE CBOMCTBAa KHUCJIOT. Pan axtuBHocTn MetawuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue conen.

['eneTnyeckas cBA3b MEKY KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEAEIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, NOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M W3YyYCHHUE CBOKMCTB KHCIOPOJa, HAOIIOJACHHE
B3aMMOJICMCTBUSL BEUIECTB C KHUCIOPOJAOM U YCIIOBUSL BO3HHMKHOBEHUS U
NpeKpameHuss ropeHus (Mmokapa), O3HAaKOMJICHHE C o00pa3laMud OKCHUIOB H
OMMCaHUWE HUX CBOMCTB, MOJy4Y€HHE, COOMpaHUE, PACIO3HABAHUE W HW3YUYCHUE
CBOMCTB BOAOpoOJia (ropeHue), B3aumojaeicTBue Boaoposa ¢ okcuaoM menu (II)
(BO3MOKHO HMCTIOJIb30BAHKE BHJICOMATEPHAIOB), HaOIIOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, HWCCIENOBaHWE OCOOCHHOCTEH pPACTBOPEHHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJIAMU
(HaTpueM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BAaHUE  BUICOMATEPHUAJIOB),



uccleoBaHue  oOpa3llOB  HEOPraHMYECKHX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJUIaMH, PEaKUU{d HEUTpaau3aluy, I0Jy4YEeHUE HEPaCTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METallla APYTUM K3 PacTBOpa COJU, PEIICHUE
AKCIIEPUMEHTANBbHBIX 3a/ad N0 TeMe «BaxHelllne KIacChl HEOPraHMYEeCKHX
COCMHEHUIN.

IHepuonnuecknin 3axkoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
ieMeHToB JI. WU. MenpgeaeeBa. CtpoeHne aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBLHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCCU(UKAUM XUMUYECKUX HJieMeHTOB. [loHsTue o
IPYIIax CXOJHBIX DJJIEMEHTOB (ILEJIOYHBIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCUIBI
Y TUJPOKCUIBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX IIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEPUOJIHAsA  (QOpPMBI
[Tepunonnueckoit cucrtembl xuMmuueckux 3nneMeHToB . 1. Menneneesa. Ilepuonasr
u rpynnbl. DPU3NYECKUIl CMBICT MOPSAKOBOTO HOMEpPAa, HOMEPOB TNEepuoJa U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3otomnbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04e€K aroMOB TepBbIX 20 XMMHYECKMX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. Menneneea. XapakTepucTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHuro B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYyIIaM U NEPUOJaM.

3nauenue [lepuoanueckoro 3axkoHa u [leproanueckor CUCTEMbl XMMUYECKHUX
BJIEMEHTOB [UJIA Pa3BUTUsA Hayku W npaktuku. [[. M. MeHneneeB — yd€HbIN H
rpaXkJaHUH.

Xumunueckas cBsizb. KoBaneHTHast (MOJsipHAs W HEMOJSIPHAsi) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporuiecchl okucaeHus U BocCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCHAA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropeHue, peakiuy pas3iokKEHUsl, COCTUHEHU).

Mexcnpeomemnwie ceéa3u



Peanuzamusa MeXnpeaMeTHBIX CBS3€HM MPU H3YYEHUM XUMUHM B 8 Kiacce
OCYILIECTBIISIETCS. 4e€pe3 UCIOJIb30BaHUE KaK OOIIHUX €eCTeCTBEHHO-HAYYHBIX
MOHATUM, TaAK U MOHSATUM, SBIISIIOIIUXCS CUCTEMHBIMM ISl OTJEIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01ue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHaJlu3, CHUHTE3, KiaccuUKaiusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
SKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
W30TOIbl, PaJIMOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAeMbl€, TOIJIUBO, BOJAHBIE PECYPCHI.

9 KITIACC

BemecTBO M XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaJMs, KajJblLHUs U UX
COEMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHYECKOM CBSI3U. THIBI KPUCTAIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XUMHUYECKHE
CBOMCTBAa BEILECTB, OTHOCSILIMXCS K pAa3IU4YHbIM KJlaccaM HEOPraHUYECKHUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKHUX BEIIECTB.

Knaccudukaius XuMU4ecKUX peakiiuii Mo pa3IndHbIM MpU3HaKaM (TI0 YUCTy
M COCTaBy YYAaCTBYIONIMX B PEAKIMH BENIECTB, MO TeEIJIoBoMY 3(ddekrty, 1o
U3MEHEHUIO CTENEHEH OKUCIEHUS XUMHUYECKUX 3JIEMEHTOB, 10 0OpaTUMOCTH, IO
YYACTHUIO KaTanu3aropa). JK30- U SHAOTEPMUUYECKHE PEAKINH, TEPMOXUMUUYECKUE
YpaBHEHUS.

[Torsitue o ckopocTH xumMudeckoil peaknuu. [loHstrne 00 oOpaTUMBIX H
HEOOpaTUMBIX XUMHUYECKHX peakiusax. [[oHATHE O TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTne 0 xumuueckom paBHoBecun. DaKTOPHI,
BIIMSIOIIAE HA CKOPOCTh XHMMHWYECKOM PpEAKIMH W TMOJIOKEHUE XUMHYECKOTO
PaBHOBECHSL.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHU



OKHUCJIUTENBbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA C  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust ANEKTPOIUTHYECKON AUCCOUUALNN. DIEKTPOIUTHI U HEITIEKTPOIIUTHI.
Katnonsl, annonsl. MexaHu3M AucCOLMAlMUA BEIIECTB C PA3JIUYHBIMH BHUIAMU
xumuueckoi cBsizu. Crenens auccoruanuu. CUabHbIE U C1a0ble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUsl MPOTEKAHUS peaKIIUii HOHHOTO OOMEHa,
IOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHHs peakunid. CBONCTBA KHUCIOT,
OCHOBaHM U coJell B CBeTe MpPEJACTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMUA KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUIoB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopusia HaTpus), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHMUYECKON pEaKiuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIETOBAHUE DJIESKTPOMPOBOJTHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIEJIoYed U  coJiel
(BO3MOXKHO  HCTOJIB30BAHUE BHJICO MaTEpUAOB), IPOBEJICHHE  OIBITOB,
WUIIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pPEaKIMid  HOHHOTO  OOMEHa
(oOpa3zoBaHMe oOcajKa, BBIJICJICHHE Tas3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakuuu pa3joKEeHUs, COCIUHEHHUS), PACIIO3HABAHUE HEOPTraHWYECKHUX
BEIIECTB C TIOMOIIBKD KAYECTBEHHBIX PEAKIUil HAa HWOHBI, pEUICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTansbl 1 UX coelMHEHUS

OO6mast xapakTepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (QU3nYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMHWYECKHE CBOMCTBA Ha MNpPUMEpPE  Xjopa
(B3aUMOJICiCTBME C MeETaUIaMU, HEMETaJUlaMH, IIejo4amMu). XJIOPOBOJOPOI.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBa, MOJydYe€HHE, NpuUMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOJAOPOJA Ha OpPraHW3M YeJIOBEKa. BakHeHmune XJIOpUAbl U HX
HaxO0XJEHUE B IIPUPOJE.

O6mrast xapakTtepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIC cTeneHu okucieHus. CTpoeHue u (HU3MYECKUE CBOWCTBA
MIPOCTHIX BEMIECTB — KUCIOPO/A U CEPhl. AJUTOTPOTTHBIE MOAU(PUKAIINNA KACTOPOaa
U cephl. XumMudeckue cBoiicTBa cepbl. CepoBOJOpOa, CTpoeHUE, (pu3mdeckue u
XuMuyeckne cBorcTBa. OKCHIBI Cepbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kucinotra, GQu3MUeCKMe W XUMHUYECKHe CBoMcTBa (OOIIME  Kak
NpEICTaBUTENsT Kjacca KHUCIOT U crenududeckue). XUMUYECKHE pEeaKIlnw,
JeXalMe B OCHOBE MPOMBIIUIEHHOTO cHoco0a MOJIyYEeHUsI CEPHOM KHCIOTHI.
[Iprumenenune cepHoil KUCa0Thl. CONM CEPHOM KUCIOThI, KAUECTBEHHAs PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COCIUHEHHN B TpUpPOJe. XUMHUECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPeI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIC CTETMICHU OKUCIEHUS. A30T, paCIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMudeckre cBorcTa. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKre U XUMUUECKUE CBOMCTBA, MojydeHue u npumeHenue. Coiau aMMOHUS,
ux (pu3nyecKkre U XUMUYECKHUE CBOMCTBA, MpuMeHeHre. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUEe U XUMHUYECKUE
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENSl Kiacca KHUCIOT W craeruduueckue).
Hcnonw3oBanne HUTPATOB M COJEH aMMOHMS B KadeCTBE MHUHEPAJIbHBIX
ynoOpeHuil. XuMHUUYECKOe 3arpsi3HEHHE OKPYKarolel cpelibl COSITMHEHUSIMHU a30Ta
(KUCTIOTHBIE JIOXKAHW, 3arpsi3HEHUE BO3JAyxa, MOuYBbl U BOJ0EMOB). Docdop,
ajutoTporHbie Mogudukanmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3NUecKue U XUMUIESCKUE CBONCTBA,
nosryuenue. cnons3oBanue pocdaToB B KauecTBE MUHEPAIBHBIX yI00PEHUH.

O6mas xapakrepuctuka dmemMeHToB [VA-rpynmbl. OcoOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHBIC  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  auIOTPOIHBIC
Moau(UKALMK, PACHPOCTPAaHEHHE B Mpuponae, (HU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. AncopOuus. Kpyrosopor yriepona B npupozge. OKcuibl yriaepojaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIy4eHHe W TpUMEHEHHE. DKOJIOTHYEeCKHe MpPOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ COoNM, NX (PU3HUYECKUE U XUMHYECKHUE CBOMCTBA,
nojflyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHbBIC OHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, STAHOJ, TJIUIEPUH, YKCYCHAs KHCIIOTA).
[IpupogHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
NPOAYKTHl UX TepepadoTku (OEH3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHE 0 OMONOTMYECKN BaXKHBIX BEIIECTBAX: KUpaX, OeNKax, yriieBojaax — 1 ux
polii B KM3HM 4YeloBeKka. MarepuaibHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHMYECKUX COCTMHEHUN.

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOICTBA, MOJy4YeHUE U
npumeHenne. CoeauHeHHUs KpeMmMHUS B mpupoae. OOmme npeacTaBicHUs 00
okcuse kpemuus (IV) u kpemuueBoit kuciore. CHUIMKAThl, UX MCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BaxxHellne CTpOUTEIbHbIE MaTepHallbl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobimeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTENBHBIX MATEPUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
POBEICHUE KAUeCTBEHHBIX PEAKIUM Ha XJIOPHUI-UOHBI U HAOJIOJICHUE MPU3HAKOB
UX TPOTEKAHUS, OMbBITHI, OTpaKarouue (PU3NUECKUEe M XUMHUYECKHE CBOWCTBA
rajjoreHoB M UX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HaKOMJICHHME ¢ oOpas3laMu XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHHUE C
oOpasmamMu  ceppl W e€  coeAuHEHUSIMU  (BO3MOXKHO  MCIIOJIb30BaHHE
BUJIeOMAaTepraoB), HaOIIOICHUE TIpoliecca OOYTJIMBaHUS caxapa MoJ JeHCTBUEM
KOHIICHTPUPOBAHHON CEpPHOM  KHCJIOTHI, HW3Yy4YEHUE XUMHUUYECKUX CBOWCTB
pa30aBIEHHON CEPHOM KHUCIIOTHI, TPOBEJACHNUE KAYECTBEHHOM peakiuy Ha Cyibdar-
WOH W HaOJIOJIeHHE MpuU3HaKa €€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3UUYECKUMHU
cBoMicTBamMu azora, ¢ochopa M UX COeAMHEHUH (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEepUasIoB), o0paslaMu a30THBIX U (HOCHOPHBIX YAOOpPEHUH, MOTydYeHHE,
coOupaHue, pacro3HaBaHWE ¢ H3YyUYCHUE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHUS U Pocdar-uoH U U3yueHHUE MPU3HAKOB
WX MPOTEKAHUS, B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KUCJIOTHI C MEIbIO
(BO3MOXHO UCITIOJIb30BAHKE BUJIEOMATEPHUAIIOB), U3y4YEHUE MoOJeNen
KPUCTANTMYECKUX PEmETOK anMasza, rpadura, ¢ylsiepeHa, O03HAKOMIIEHUE C
IPOIIECCOM  aICOPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, COOMpaHue, paclio3HaBaHHE U HU3YUYEHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJeHNE KauyeCTBEHHBIX peakiuid Ha KapOoHAT U
CUJIMKAT-UOHBl W UW3YYEHHE TNPHU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJNYKIMEN CUJIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHbBIX
3a71a4 o TeMe «BaxkaeuIe HeMeTauIbl ¥ UX COSTUHEHUS).

MeTauiibl M X COeITMHEHUS

OO6mast XxapakTepUCTHKa XMMHYECKHX JJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux mnojoxeHus B llepuonmueckoit cucreme xumuueckux isnemeHtoB J[. W.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTalioB. MeTaminueckasi CBA3b U
METaJUIM4ecKass  KpUCTAJUIMYECKass  peleérka.  DIEKTPOXUMHYECKUU  psij
HaNpsDKeHU MeTanaoB. OU3NYecKue U XUMUYECKUE CBOMCTBA MeTauioB. O0mme
CIocoOBI TIONy4YeHUs] MeTaioB. [loHATHE O KOPpPO3WH METAIIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposun. CriaBel (CTanmb, YYTyH, MIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilesmounble MeTauibl: MoOJOKeHUE B [leprnoanyeckoil cucteMe XMMUYECKUX
snementoB JI. M. MenaeneeBa, CTpO€HUE HMX aTOMOB, HaXOXJICHWE B MPHUPOJE.
dusnyueckue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCuasl u



TUAPOKCHUABI HATpusa M Kanus. [IpumMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux siaemeHToB J[. 1. Menneneesa, ctpoeHue
UX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3NUECKue U XUMUYECKHNE CBOMCTBA MATHUS
U Kaiblivsa. BaxHeilmume coeauHeHUs Kaimblus (OKCHJ, THAPOKCHI, COJIH).
XKéctkocTh BOABI U CITOCOOBI €€ YCTpaHEHHUSI.

AJIIOMUHMH: TIOJIO)KEeHUE B [lepnoanueckoi cCUCTEME XUMUYECKUX 3JIEMEHTOB
J. 1. MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA altoMUHMS. AM(OTEpHBIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX IJIEMEHTOB /.
. MenneneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbl, TUIPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), nx cocTaB, CBOMCTBA U MOJTYyUYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (PU3MUECKUMU
CBOMCTBaMH, M3y4YEHHUE  PE3yJbTAaTOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJupllusi W HaTpus C BOAOW (BO3MOXHO WHCIIOJB30BAHHWE BHJIEOMATEPHUATIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IPOLIECCA TOPEHUS KEJNEe3a B KUCIOPOAE
(BO3MOXHO  HCIIOJIB30BaHUE  BUIAEOMATEpPHUATIOB), IMPU3HAKOB IPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblUs, AJFOMUHUS, LIMHKA, JKEJie3a
(I1) u xene3a (III), meau (II), HabmromeHNE W ONMKMCaHUE MPOILIECCOB OKPAIITHBAHMUS
IUJIJaMEHU WOHAMHU HaTpus, Kajiusg M Kaablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HUCCIe0BaHNE aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimue
METAJUIBI U UX COCTUHEHUS.

XuMHS U OKPY:KaWIIas cpeaa

BemectBa m Marepualibl B MOBCEIHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
UCIIOJIb30BaHMUE BEIIECTB M XMMHUYECKUX peaknuii B ObiTy. IlepBas momomb mpu
XUMHYECKHX OKOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeaenbHas I0MyCcTUMAas
KOHLIEHTpauus Bewects, nainee — [1IK). Poiap xumuu B pemieHun 3KoJIOTrMYEeCKUX
pooeM.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaioB (CTEKIIO, CIUIABBI METAJIOB, MOJUMEPHBIC
Marepuarbl).

Mexcnpeomemnnie ceéa3u



Peanuzanmss MeXMpeIMETHBIX CBsI3ed NpPU HM3YyYEHUH XHMHH B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 MCIOJIb30BaHUE KaK OOIHUX eCTECTBEHHO-HAYYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJIST OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHWs, aHadu3, CHHTE3, KIACCH(PUKAIUA, MEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJICb, SBJICHUE, IAaPHUKOBBIM
3 PeKT, TeXHOIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIU],
U30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJCKTPUYECKUN 3apsj, MPOBOJIHUKH,
NOJMYTIPOBOJHUKHU, JMDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAS
peméTka, CruiaBbl, (U3MYCCKHE BEIMYUHBI, SAUHUIIBI M3MEPCHHS, KOCMHYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, nbIXaHWe, Ouocdepa, PKOCUCTEMA, MHHEPATLHBIC
yI00PEHHMSI, MUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC TMOPOIHI,
TI0JIC3HBIC UCKOIAEMBbIC, TOIIMBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA INIPOI'PAMMBLI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE pE3yJbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B €IHUHCTBE y4eOHOH H
BOCIUTATEIbHOM JI€SITETbHOCTH B COOTBETCTBUU C TPAJULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe MpaBWJIaMHM U HOPMAaMHU TOBEACHUS M CHOCOOCTBYIOT IMpolleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIIMN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIMA U
paciIMpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJI€ B YaCTHU:

1) naTpHMOTHYECKOT0 BOCIIMTAHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUYECKOMY
U HAy4YHOMY HACJIEAWIO0, TOHMMAaHUA 3HAYEHUS XUMHYECKOW HAyKuM B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHGOpMAIUCH O
NEePEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMMH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 YCTPOMCTBE MHpa U 00OIECTBA;

2) rpa’kIaHCKOT0 BOCIIMTAHMS:

NPEACTaBICHUS O COLMAIbHBIX HOpPMax U MpaBWiIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOpPUECKOW U JPYrux  BUOAX
JESTEHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH MIpH
BBITIOJTHEHUU y4YeOHBIX, I103HABATENIbHBIX 3a71a4, BBIMOTHECHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX POEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
U B3aUMOIIOMOINM B TpOIEcce ITOW Y4eOHOW JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKH CBOMX TOBapUUIEH C MO3ULIHNH
HPaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOI'0 NO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XWMHUYECKOW PEAKLIUH,
COOTBETCTBYIOIIIUE COBPEMEHHOMY YPOBHIO DPa3BUTUA HAYKH W COCTABIISIOIIME
OCHOBY JIJI TIOHUMAaHUsI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOAbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOMN CPEJION, O pOJIM XMMHH B O3HAHUU 3THX 3aKOHOMEPHOCTEN;

MO03HABATEIbHbIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOAuMBbIC MJIsI OOBSICHEHHS HAOJIOJaeMbIX MPOIIECCOB M SIBJICHUM,
MO3HABATEIbHOM, MHGOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMHU, CIPaBOYHOMN



JUTEPATYpOH, JOCTYNHBIMU TEXHUYECKUMHU CpPEACTBAMU HH()OPMAIIMOHHBIX
TEXHOJIOTHH;

MHTEepeC K OOYyYEeHHI0O M TO3HAHMIO, JI0003HATEIBLHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOEKTHOM H  HUCCIEI0BATEIBCKOM
NEeATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH U YPOBHS OOy4YeHHUS B
JIaTbHEUIIIEM;

4) popMupoBaHHs KYJbTYPBbI 310POBbS:

OCO3HAHUE IICHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHHWE TMOCJEJACTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KypEeHHUS),
HEOOXOUMOCTH COOJIFOZICHUSI TpaBWJI 0€30MacHOCTH MpU  OOpAIICHUU C
XUMHUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOr0 BOCIIMTAHMS

UHTEPEC K MPAKTHYECKOMY U3YUCHHIO Mpodeccuil u Tpyaa pa3IuaHOro poja,
yBOXEHUE K TPyAy M pe3yjbTaTaM TPYAOBOM AEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHH, OCO3HAHHBIA BBIOOD
WHIMBUIYaJIbHON TPACKTOPUHU MPOJOJDKEHUST 00pa30oBaHUs C YUETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCHEenTHON MpodheCCUOHAIBHOM JeATeIbHOCTU U Pa3BUTHUSI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHLCS B MPOo(eCCHOHATBLHOM Cpeie;

6) 3K0JI0TrNYeCKOro BOCIIUTAHMS

IKOJIOTUUECKH 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJEC KaK HCTOYHUKY
JKW3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBaHUsI, TOHMMAaHUE 1IEHHOCTH 3J0pPOBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TICUXHYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOIOJCHUS
paBujI OE30IMIaCHOTO MOBEACHUS MPU PadOTE C BEIISCTBAMH, a TAKXKE B CUTYaIHIX,
YIPOKAIOUIUX 3I0POBBIO U )KU3HU JTIOJICH;

CITOCOOHOCTH MPUMEHSTH 3HAHMUsI, TOJIydaeMble MPU W3YUYCHUH XUMHH, IS
peILIeHUs 3a/1a4, CBS3aHHBIX C OKPY’KAIOLIEH MPUPOJHON CPENOH, ISl MOBBILICHUS
YPOBHS  DKOJOTHYECKOW  KYyJIbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
HKOJIOTHYECKUX TMPOOJEM M IMyTell HUX pelieHUs MOCPEACTBOM METOJOB XHMHH,
SKOJIOTUYECKOTO MBIIIJIEHUS, YMEHUS PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM Y COLIMAIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbI

B coctaBe wMmeTanpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMHupOBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
OPUHIMII, TUIIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJB3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YU€OHBIX MpeAMEeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWHU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



Hay4YHOW KapTUHE MUpa, U YHUBEpCAIbHbIC YueOHbIE JACHCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIC, PETYJSTUBHBIE), KOTOpPbIE 00ECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbBHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHUIO y4eOHOM
NEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHBbIE YUeOHbIE 1eHCTBUS

ba3oBble JJornyecKkue NefcTBUA:

YMEHHUS HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HaHUMW: PACKPBIBATh CMBICI XUMHUYECKUX MOHITHN (BBIACTATH MX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBS3h C JIPYTMMH MOHSTHSMHU), UCIOJIH30BAThH
MOHSITHUS JJIs1 O0OBSICHEHHS OTJEIbHBIX (DAKTOB U SBJICHUM, BRIOUPATh OCHOBAHUS U
KpUTEPUU ISl KiIacCU(PUKAIMK XUMHUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3y4CHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICTYKTHUBHBIC, [0 aHAJIOTHH),
JienaTh BEIBOJBI M 3aKIIFOUCHHUS;

yMEHHUE TPUMEHSAThH B TIpoIlleCCe€ TO3HAHMS TOHATHS (TIPEAMETHBIE W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIC B XUMHH,
npeoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI D3JIEMEHTa), XUMHYecKas ¢GopMmylia U YpaBHCHHUE
XUMHUYECKON peakiMu — MpU pelieHUuH y4eOHO-IT03HaBATEeIbHBIX 3a71a4, C YUYETOM
ATUX MOJIETBHBIX TMPEJCTABICHUN BBISBIATh U XapaKTEPU30BATh CYIIECTBEHHBIC
NPU3HAKU U3YYaeMBbIX O0BEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIEICTBEHHBbIE CBS3M U
POTUBOPEUHSI B U3y4aeMbIX MPOIECCaX U SBICHUSX.

Ba3oBnble ucciaenoBarejabckue 1eCTBHUA:

YMEHHUE HCIIOJIb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAa4eCTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHUMH;

NpUOOpETeHHE OMbITa MO IUJIAHUPOBAHHUIO, OpPraHW3allMd W TMPOBEIACHUIO
YYCHUYECKUX OJKCMEPUMEHTOB, yMEHUE HaOmogaTh 3a XOJOM IIpoliecca,
CaMOCTOATEILHO MPOTHO3UPOBATH €ro Pe3yNbTaT, (OPMYIHPOBATH 00OOIIECHUS U
BBIBOJBI 10 pe3yJIbTaTaM MPOBEAEHHOTO OMNbITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MpojerIaHHoM padore.

Pabora ¢ unpopmaumeii:

yMEHUE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (OPM IPEACTABICHUS, MOTYYaeMYyI0 U3 Pa3HbIX UCTOYHHKOB
(Hay4yHO-TIOMYJIIpHAsl  JINTEpaTypa XUMHUUYECKOTO COJAEp)KaHMs, CIpPaBOYHBIC
nocobusi, pecypcsl MHTepHETa), KPUTUYECKHA OICHWUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(POpMAILIHIO;



yMEHUE NPHUMEHSTh PA3JIMYHBIE METOJbI M 3alpOoChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAMMBIX [JIsI BBIIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 337a4 ONPEAEIEHHOIO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCHOJB30BAHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOil aKTUBHOI'O MCIOJIb30BAHUS PA3IMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSATEILHO BHIOMPATh ONTUMAIbHYIO (pOpMY MpeacTaBlieHus WHpOpMauu U
WUTIOCTPUPOBATh pelIaeMble 3aJaud HECJIOXKHBIMH CXEMaMH, JuarpamMMmami,
apyrumu popmMamu rpadukKi U UX KOMOUHAIUSMU;

yMEHUE UCIOJb30BaTh M aHAIM3UPOBATh B Tpouecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUU TPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHUE OKPYIKAIOIIEH MPUPOIHOM
Cpelibl.

KoMmyHuKkaTHBHBIE YHUBepcaibHbIe y4eOHbIe 1eficTBUS:

yMEHHUSl 3aJlaBaTh BOIpPOCHl (B XoJe Auanora W (WiIM) JIUCKYCCHUH) TIO
CylIEeCTBY  OOCyXJaeMol  TeMbl, (QOpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MIPE/TIOKEHHOM 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IMOJYYEHHbIE  pe3yJjbTaTbl  MO3HABATEIbHOM
NESTENBbHOCTA B YCTHBIX W MHCHbMEHHBIX TEKCTaxX; JeNarh MPe3eHTAIUIO
PE3YNbTATOB BBHIMOJHEHUS XUMHUUYECKOr0 IKCIepUMeHTa (1abopaTopHOro OIbITa,
1ab0paToOpHOI pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUS y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIEOBATEIbCKONM  JEATENbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpoOJieM Ha OCHOBE y4€Ta OOIIMX WHTEPECOB M COIJIACOBAHUS
no3uiuit (00CyXJIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIC IITYPMBD), KOOPIAUHAIIMS
COBMECTHBIX JECHCTBHI, OINpEAEICHUEe KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM paboTHI U ApyTHE).

PeryasiTuBHBIC YHUBepCAJIbHbIE y4eOHbIe 1eCTBHS:

YMEHHUE CaMOCTOSITEIBHO OIPENENATh LENN AESTEIbHOCTH, IJIaHUPOBAThH,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee »(h(PEeKTUBHBIE CIIOCOOBI PEIICHUs YICOHBIX H
[IO3HABATEIBHBIX 3a/]ad4, CaMOCTOATEIBHO COCTaBIATb WM KOPPEKTUPOBATH
NPEAJIOKEHHBI AJITOPUTM  JCHMCTBUM IPU  BBIIIOJHEHUM 33JaHUM C YYETOM
IIOJIyYE€HHsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKLUSAX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pE3yJIbTaTa 3asBJICHHON LEIH, YMEHHE
UCII0JIb30BaTh U AHAJIM3UPOBATh KOHTEKCTHI, IIPEAJIaracMbl€ B YCIOBUM 3aJaHUM.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMETHBIX PE3yJbTATOB IO OCBOCHHUIOD 00s3aTEIbHOTO
COJIep>KaHMsI, YCTAaHOBJICHHOTO JaHHOM (eaepaibHOM paboueil mnporpamMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYalOUIMMUCS HAay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI



NEUCTBUM, BHUIBI JIESITEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
HMHTEpIpETAllUd, NPeoOpa3oBaHUI0 W NPUMEHEHUIO B PA3JIUYHBIX YUYEOHBIX U
HOBBIX CUTYaIIUSX.

K koHity oOyuenus B 8 kiaacce npeiMeTHbIC pe3yIbTaThl HA 0230BOM ypOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCA YMEHUI:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHUN: aToM, MOJIEKYIa,
XUMUYECKUI DJIEMEHT, IMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOTHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAas Macca, KOJWYECTBO BELIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCH/JI, KHCIJIOTA, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIIEHb
OKHCJICHUS, XUMHUYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pasJIOKEHUs, pEaKIUu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKUE PEaKIMH, TEIUIOBOM 3P (HEKT peakinu,
AIpO aTOMa, OJJIEKTPOHHBIM CJOW aToma, aTOMHas OpOWTalb, paIUycC
aToMa, XUMHUYECKas CBS3b, MOJSPHAS W HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHMOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poI1eHTHAsI KOHIICHTPAIIHs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMy
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENIeHb  OKUCJCHHUS  DJJEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIE)KHOCTh BELIECTB K ONPEACIEHHOMY KJIacCy COEIMHEHUMN 10
dbopMmynaMm, BHJ XUMHUYECKOM CBsi3M (KOBaJeHTHass M HOHHAasg) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbIca llepunoamueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJIMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT HUX mojoxkeHus:i B [lepuogmueckoit cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmueckoit
CUCTEMbl XHMMHMUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mnobouynas noarpynna (b-rpymnma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema xXuMuueckux odiemenroB [l W.
MenpneneeBay ¢ UYHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCI0 JIEKTPOHOB
U pacnpeaeneHne uX Mo 3JEeKTPOHHBIM CIOSIM);

KJIaCCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTBHI, HEOPraHUYECKUE BEIECTBA,
XUMHUYECKUE peaKuuu (MO YUCIYy M COCTABY YYACTBYIOIIMX B PEaKLUU
BELIECTB, MO TEIIOBOMY 3P (DEKTy);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPKAAsl OMMCAHUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKLUN;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHUMHMUYECKUX IPEBpPALCHUA B
Pa3JINYHBIX YCIOBUSAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJEKYJISIPHYIO M MOJSIPHYIO  MaccChl
BEUIECTB, MAacCCOBYIO JOJIO XUMHYECKOro JjeMeHTa 1o Qopmyie
COEIMHEHNS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIIBHOW JESATEIbHOCTH — aHaIU3
U CUHTE3, CpaBHEHHE, 0000IlIeHHe, CHCTeMAaTHU3alnio, Kiaccu(UKaIHIo,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€M — NI U3y4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAYYHbIE METO/bI
NO3HAHUSI — HAONIOJIEHHE, W3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWjaM  MOJb30BaHUS ~ XMMHYECKOM  mOCcynoll |
nabopaTopHbiM 00OpYyJOBaHMEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHUYECKHUX OIBITOB IO TMOJYYCHHI0O U COOUPAHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOJAa U KHCIOPOJA), MPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJI€ paCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XUMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH U KUCIOT C IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IpyTHeE).

K xonmy oOydenus B 9 Kiaacce nmpeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIINUXCS YMEHUM:

PacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX MOHSITHI: XUMUUYECKUN
AJIEMEHT, aTOM, MOJIEKyJla, HWOH, KaTUOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PeaKIysi, XUMUIECKasi CBS3b, TEIUIOBON d(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HERJIEKTPOJIUTBI, AJIEKTPOJIUTHYECKAs JUCCOLMALMS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTop, XHUMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHMMHUYECKON pEaKUuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSATH 3T MOHITHUS NPU ONMUCAHUU BEIIECTB U UX MPEBPAICHU;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJUKY JUISi COCTaBJICHUS (POpMys
BEIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA,

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUS! XUMUYECKUX JIEMEHTOB B
COCIMHEHUSAX Pa3IMYHOrO0 COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy CO€IMHEHUUW 1o ¢dopmysaMm, BHJI XMMHUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UIMYECKas) B HEOPTraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelabl B
BOJIHBIX PACTBOpPAaX HEOPraHWYECKUX COCIAMHEHUM, TUI KPUCTALTUYECKOU
pEeLIETKN KOHKPETHOTO BENIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBAaTh M XapaKTEepU30BaTh
Tabiuunyto ¢opmy Ileprmonnyeckoil CUCTEMBI XUMUYECKUX DIIEMEHTOB:
paznuyaTh TOHATUS «rjaBHas noarpynna (A-rpynma)» M «mobodyHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUA  AaTOMOB  XHMMHYECKHX
ANIEMEHTOB (COCTaB U 3apsa  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacrpesieieHie HMX TI0 DJICKTPOHHBIM CJI0sIM), OOBSICHATH oOOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaJlbIX NEPUOJ0B U IVIABHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakluuu (MO0 YUCITYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEe XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, TMOJATBEP)KIas OIMNHCAHUE
npUMEpaMy MOJIEKYJIIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XAMUYECKHUX PEaKIU;

COCTaBJISITb YPaBHEHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHMS pEaKIuil, MOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Y BEUIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIHi
MOCPEACTBOM COCTaBJICHHS SJICKTPOHHOTO OajaHca STUX PeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XHUMHUYECKUX TMPEBPALICHUA B pa3IMYHBIX
YCIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYJISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JOJI0 XHMHUYECKOTO »JJeMeHTa 1o Qopmyle
COCIMHEHWsI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YpaBHEHUIO XUMHUYECKON peaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyJAoH U
nabopaTopHBIM OOOpYyIOBAaHMEM, a TakXKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIHUSMH TIO BBITIOJTHEHUIO
1a00paTOPHBIX XWMUYECKUX OTIBITOB IO TIOJYYCHHIO M COOMpaHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KAa4eCTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpOMH/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiumkar-, Ccyiabdar-, TUIPOKCUI-HOHBI,
KaTHOHbl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaxX HEOPraHUYECKUX BEUIECTB;

NPUMEHSTh OCHOBHBIE OTEpAIlMi MBICIUTEIFHON AESTENIBHOCTH — aHAJU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBIICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHUYECKUX PpEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaAOJIIO/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCICPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KUIACC
KosmmmuyecTBo yacos
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbIE)
KoHTpoJbHbIE IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoThI padoThI
Pasnea 1. [lepBoHauyanbHble XMMHYeCKHE TIOHATHSA
Xumusi — BaykHast 00J1acTh
€CTECTBO3HAHHUS U
1.1 . 5 2 https://m.edsoo.ru/A3RIT4T6X
MPaKTUYECKON AESITeTbHOCTH
YyelioBeKa
BemectBa n xummuueckue
1.2 Hl 15 1 https://m.edso0.ru/JOMIVEVED
peakuuu
Hroro no pazneny 20

Pa3znea 2. BaxHeillnne npeacTaBuTe/id HEOPraHNYeCKNX BellecTB

Bo3znyx. Kucnopon. [Tousitue

2.1 6 https://m.eds00.ru/Q5ASK5SWSY
00 okcumax
Bonopon. Ilonsatue o

2.2 8 1 https://m.edsoo.ru/C4HIK6TSE
KHCJIOTaX U COJISIX
Boga. PactBopsl. [Tonstue 06

2.3 5 1 1 https://m.edsoo.ru/F1X701B0Q
OCHOBAHHUSIX
O

2.4 CHOBHPBIC 11acehl . 11 1 1 https://m.eds00.1ru/L3F4R7GOT
HEOPraHUYECKUX COCAMHEHUI

Hroro no pasneny 30

Pa3zpnen 3. Ilepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumnueckux 3jaemMeHToB /. . MengeneeBa. CTpoeHue aToMoB.
Xumuueckas ¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIHU



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuonnueckuii 3aK0H U
[Iepnonnueckas cucrema

3.1 XUMUYECKUX 3jieMeHToB J[. 1. 7 https://m.edsoo.ru/C9T1 K8§POM
MenpneneeBa. CtpoeHue
aToma
XuMudeckasi CBS3b.
3.2 OKHCIUTENTHHO- 8 https://m.edsoo.ru/W8COT2E7K
BOCCTAaHOBHTEJILHBIC PEAKITHH
Hroro no pazneny 15
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YUACOB 68

I10 ITIPOTPAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KUIIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaundyecTBo 4acoB

DJIeKTpOHHbIe (L (POBbIE)

Ne i/ Konrtpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pasnea 1. BemecTBo M XUMH4YeCKHe peaKIMU
[ToBTOpeHue u yriyOneHue 3HaHun
1.1 P yry 5 1 https://m.edso0.ru/GOMSWIJI3T
OCHOBHBIX Pa3JIesIoB Kypca 8 Kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
1.2 . P 4 https://m.eds00.1u/R3729Q6G4G
peakuuit
DNEeKTpOIUTUYECKAS JUCCOHAITHS.
1.3 P A Hat 8 1 1 https://m.edsoo.ru/D5R5V404A
XUMUYECKUE PEeaKlUU B pacTBOpax
Hroro no pazneny 17
Pa3nen 2. Hemerasiibl M HX COeTUHEHU ST
OO01as xapakTepuCcTUKa XUMUYECKUX
2.1 5 P P 4 1 https://m.edsoo.rt/FOWINIFSV
aneMeHToB VIIA-rpynmsl. ['amorensl
OO01as xapakTepuCTUKa XUMUYECKUX
2.2 aneMeHToB VIA-rpynnsl. Cepa u eé 6 https://m.edsoo.ru/S7TL7TMIL7S
COCTMHEHHS
OO01as xapakTepucTUKa XUMUYECKUX
2.3 aneMeHToB VA-rpymmsbl. A3oT, ¢pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COEAUHEHHUS
OO01as XxapakTepuCTUKa XUMUYECKUX
2.4 aneMeHToB [VA-rpynmel. Yraepon u 8 1 2 https://m.edsoo.ru/Q2WSH2KS5Y
KPEMHHI U UX COETMHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Pa3gea 3. Mera/ibl 1 UX COeIMHEHUSA

3.1 OO6mue cBOMCTBA METAIIOB 4 https://m.edsoo.ru/C1C6H6T2M
3.2 Bakneime MeTaibl U UX COSUHEHUS 16 https://m.edsoo.ru/I8G6J7RIU
Hroro no pazpeny 20
Pa3znen 4. Xumus u okpyskawuias cpeaa
4.1 BeniecTBa 1 maTepuanbl B KHU3HU YEIOBEKA 3 https://m.edsoo.ru/Z3S8T1Q8K
Hroro no pazgeny 3
Pe3epBHOE Bpemst 3 https://m.edsoo.ru/N2U7H3F8A
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KosmnuecTBo yacos
Ne Mara DJIeKTpOHHbIe LN poBbIe
Tema ypoka KonTpoabnsbie | IlpakTnueckue
n/n Bcero H3y4eHusi = oOpa3oBaTe/IbHbIE pecypchl
padoThI padoTsbI
[Ipenmer xumuu. Poss xumuu B
1 1 https://m.edsoo0.ru/J4C2VEMIV
JKU3HM 4enoBeKka. Tena u BemecTsa
[TonsaTHe 0 MeTOax MO3HAHUS B
2 A 1 https://m.edsoo.ru/P10O8ASC6T
XUMHUH
[IpakTnueckas padota Ne 1
«IIpaBuna paboTsl B 1aboparopun
3 P . P paTop 1 https://m.eds00.ru/O5G3EOD8Y
Y IPUEMBI OOpAIICHHUSI C
Jab0paTOPHBIM 000PYIOBAHUEM)
HucTele BemecTBa U CMECH.
4 . 1 https:/m.edsoo.1u/X1A2E3M8R
Crioco0bl pa3eneHust cMmeceit
[IpakTrueckas padora No 2
5 «Paznenenue cmecelt (Ha mpumepe 1 https://m.edsoo.ru/ROEW6ZEFIX
OUYHUCTKHU MTOBAPEHHOM COJIH)»
6 ATOMBI 1 MOJIEKYJIbI 1 https://m.edsoo.ru/J7R1IO8HIL
XUMHUYECKUE DIIEMEHTHI. 3HAKH
7 (CUMBOJIBI) XUHMHUYECKUX 1 https://m.eds00.ri/W3U6Q6D7W
3JIEMEHTOB
[IpocTeie U cokHBIE BEleCTBa 1 https://m.edsoo.ru/H2ZW7W8P3A
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 https://m.edsoo.rt/EODILSNIN
3aKOH MOCTOSIHCTBA COCTaBa
10 BellecTB. XUMUYecKas (opMmyIa. 1 https://m.edsoo0.ru/I3Y2G1R4C

BaneHTHOCTh aTOMOB XMMHUUYECKUX



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

9JICMCHTOB

11

OrtHOCUTENbHAd aTOMHAs Macca.
OTtHocuTeNnbHASI MOJIEKYJISIPHAS
macca

https://m.edsoo.ru/FON3S0A9]

12

MaccoBast 10J19 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

https://m.edsoo.ru/J6A9W4P1]

13

KonnuectBo Bemntectsa. Moub.
MomnsipHasg macca

https://m.edso00.ru/C2J5K415X

14

dusnyueckre 1 XUMHUUECKHE
SIBJICHUS. XUMHYeCcKas pCaKknus

https://m.eds00.ru/S2R3H7N6C

15

[Ipu3Haky ¥ ycrnoBus MPOTEKaHUS
XUMHYECKUX PEaKIUi

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXpPaHEHUSI MACChI
BEIECTB. XUMUYECKUE YPaBHEHUS

https://m.edsoo.ru/P7V8AS5Z3D

17

Brranciaenus KOJIM4YECTBA, MAaCChbl
BCIIICCTBA 110 YPABHCHUAM
XHUMHUYCCKUX pCaKI_[I/Iﬁ

https://m.edsoo.ru/W9S8Y 77227

18

Knaccudukanus XuMuaeckux
peakiuii (CoequHEeHHUs],
paslIoKEeHUs, 3aMEIICHUsI, 0OMEHA)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIoMOHOCOB — y4€HBIN-
sHIKIoneauct. O0o0Imenne n
CHCTEMATH3alIMs 3HAHUI

https://m.edsoo.ru/C2T2E6W6V

20

KonrtpomnbHas padora Nel mo teme
«BemecTBa 1 XMUMHUECKHE
peakuumn»

https://m.edsoo0.ru/D6E9Q4E9H

21

Bozyx — cmecs razos. Cocras
Bo3ayxa. Kuciopoa — sneMeHT u

https://m.edsoo.ru/M6A7YOW7S



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

npocroe BeuecTBo. O30H

22

du3nuecKue 1 XUMUYECKHe
CBOMCTBA KUCJIOpO/ia (peaKuu
okucnenus, ropenue). [lonstie 06
OKCHJIaxX

https://m.edsoo.ru/O0Q4H1UST

23

Crioco0bl MMoJTy4eHHUs KHCI0po/ia B
71a00paTOPUU U MPOMBIIIJICHHOCTH.
[Ipumenenue kucnopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

TenoBoit 3¢ ekt xummueckoin
peaxkiuu, MoHsATHE O
TEPMOXHUMHYECKOM ypaBHEHUH,
9K30- U SHIOTEPMHUECKUX
peaxkumax

https://m.edso0.ru/Z6H4G9DIW

25

TormmBo (HedTh, yroias U METaH).
3arpsi3HEeHHEe BO3/IyXa, CIIOCOObI
€ro MpeI0TBPAIICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[Ipaktrueckas padora Ne 3 o
teme «Ilonmydyenue u cobupanue
KHCIIOpO/ia, U3yUYEHUE ero
CBOMCTB»

https://m.edsoo.ru/J2X0TOAOD

27

Bomopoa — anmeMeHT u mpocToe
BelecTBo. Haxosxienue B mpupoie

https://m.edsoo.ru/ISD2B5D7A

28

duznueckrue U XUMUYECKUE
cBolicTBa Bojgopoa. [Ipumenenne
BOJIOpOJA

https://m.edsoo.ru/QOA7R7W60

29

IloHsTHE O KHCIIOTaX U COJISIX

https://m.edsoo.ru/N711U1E4]

30

CrniocoOblI moryueHust BOA0pOia B
nabopaTtopuu

https://m.edsoo.ru/F4W6U50Q50Q



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[Ipaktuyeckas padora Ne 4 o
teme «llomydenue u cobupanue
BOJIOPOJIa, H3YYCHHE €r0 CBOMCTBY

https://m.edsoo.ru/A8D2B6027Z

32

MossipHbIii 006EM Ta30B. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y 1 W4W8C

33

Brrunciaenus o00n€Ma, KoJIH4ecTBa
BEIIECTBA rasa Mo ero N3BECTHOMY
KOJIMYECTBY BEIIECTBA WIH 00BEMY

https://m.edso0.ru/LOW2K9Q8I

34

Brrunciaenust 00,EMOB Ta30B MO
YPaBHEHHIO PEaKIMX Ha OCHOBE
3aKOHAa 00BLEMHBIX OTHOILIECHUH
ra3oB

https://m.edsoo.ru/M7G2D2E3H

35

dusznueckrue U XUMHYECKHE
CBOMCTBA BOJIBI

https://m.edsoo.ru/F3SSH7HOU

36

CocraB ocHoBanuii. I[loustue 00
HHIUKATOpaX

https://m.edsoo.ru/I9M1C5U8]J

37

Bopa xak pactBopuTeb.
HacelimienHbie 1 HEHACHIIICHHBIE
pactBopsl. MaccoBas 1ost
BEII[ECTBA B PaCTBOPE

https://m.edsoo.ru/S7ZO0N3W2D

38

[IpakTnueckas pabota Ne 5 o
teMe «lIpuroroBnenue pacTtBopoB
C OIPEACIEHHON MAacCOBOM 10Jen
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/LOV7U6I6H

39

KontpomnbHas padora Ne2 o teme
«Kucnopoa. Bonopoxn. Boxa»

https://m.edsoo.ru/Y3C8C9C8Z

40

Oxcuppl: cocTaB, KiaccupuKanus,
HOMEHKJIaTypa

https://m.edsoo.ru/DIA6N2BIL



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

41

[TonydyeHue n XuMHYECKHE
CBOMCTBA KUCJIOTHBIX, OCHOBHBIX U
aM(pOTEePHBIX OKCHJIOB

https://m.edsoo.ru/E3USHI W8V

42

OcHOBaHUS: COCTaB,
KaccuuKaus, HOMEHKIIATypa

https://m.edsoo.ru/C9Z0EINSV

43

HonyquHe U XUMHNUYCCKHUC
CBOMCTBA OCHOBaHUH

https://m.edsoo.ru/W5V2Q8K1E

44

Kucnotsl: cocras, knaccuduxaus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

HonyquHe U XUMHNUYECCKHUEC
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5SC1L3L6M

46

Conu (cpennue): HOMEHKIATypa,
CIOCOOBI OTyYEHUS, XUMUYECKHE
CBOMCTBa

https://m.edso00.ru/J4B9Q5SE1X

47

[TpakTruueckast pabora Ne 6.
Penienune skcriepuMeHTaIbHBIX
3aa4 110 Teme « OCHOBHBIE KIIACCHI
HEOPTraHUYECKUX COCTUHCHUI)

https://m.edsoo.ru/E9X4K8F7W

48

['eHeTn4eckas CBSI3b MEXKITY
KJIacCCaMH HEOPTaHUYECKUX
COCTMHEHUN

https://m.edsoo.ru/HOUSD6A0C

49

O000111eHIE U CUCTEMATH3AL[MSI
3HAaHUU

https://m.edsoo.ru/Q6GINSL4B

50

KonrtpomnbHas padota Ne3 o teme
"OCHOBHBIE KJIaCCHI
HEOPraHUYECKUX COeAMHEHUI"

https://m.edsoo.ru/W6J7L5I5P

51

HepBLIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I
XUMHYECKHUX dJIeMeHTOB. IloHsaTHE

https://m.edsoo.ru/R4STM4AMIN



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

O IrpyImax CXO0JHbIX 3JICMCHTOB

52

[lepnonnueckuii 3aKOH U
[Iepnonnueckas cucrema
XUMUYECKUX 3jieMeHToB J[. 1.
MenpeneeBa

https://m.edsoo.ru/A1B9FOV6C

53

[Iepuonpl, rpynnel, MOATPYIIIBI

https://m.edsoo.ru/W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX saep. M3oTomnsl

https://m.eds00.ru/C9Q907Z3C

55

CtpoeHue EeKTPOHHBIX 000JI0UEK
aTOMOB 3JIEMEHTOB
[Tepuonnueckoit cucremsr 1. Y.
MenneneeBa

https://m.eds00.ru/O0F6Y5C8B

56

XapakTepucTuKa XUMHIECKOTO
9JIEMEHTA 110 €ro MOJI0KEHUIO B
[Tepuonnueckoii cucreme /1. U.
Meunpeneena

https://m.eds00.ru/A9C319Z5W

57

3nauenue [leproanueckoro 3akoHa
JUTSI pa3BUTHSI HAYKH U IPAKTHKU.
. . MenneneeB — y4€HbIN,
MeJIaror U TpayKJaHuH

https://m.edsoo.ru/K3S31400V

58

PesepBurlit ypok. O6o01ienue u
cucTeMaTH3allus 3HaHUH /
Bcepocculickas npoBepodHast
pabota

https://m.edsoo.ru/BO9VII4W6A

59

KonrtpomnbHas padora Ne4 o teme
«Ctpoenue aroma. XUMHUYECKas
cBsi3b» / Beepoccuiickas
poBepoyHas paboTa

https://m.edsoo.ru/L21L.4K005Q



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

DNEeKTPOOTPULATEIBHOCTh ATOMOB

60 1 https://m.edso0.1u/S6R802X9B
XUMUUYECKUX DIIEMEHTOB

61 Nonuag xumuyeckas cBsA3b 1 https://m.edsoo.ru/R201T6L4S
KoBanenTnas no a

62 UpHad 1 https://m.eds00.ru/GO9N4H4J6F
XUMUUYECKAS CBA3b
Kosanenrtnas germo a

63 BAJICHTHA HEMoApHas 1 https://m.edsoo.ru/R5Q417S5K
XUMUUYECKAS CBA3b

64 CreneHp OKUCIEHUS 1 https://m.eds00.ru/S8U900D4B
OKHUCINUTEIBFHO-

65 1 https:/m.edsoo.ru/KOW2Q5Y1C
BOCCTAaHOBHTEJILHBIC PEAKIIHH

66 OKHUCIUTEIN U BOCCTAHOBUTEIN 1 https:/m.edso0.ru/M3D0P4C9Y
Peseprubrit ypok. O6001meHue 1
cUCTEMAaTH3alys 3HaHUH 110 TEME

67 H M 1 https://m.edso0.ru/S2R4SEM7N
«Ctpoenue atroma. XUMHUYECKast
CBSI3b)
PesepBusblil ypok. O000IIEHNE U

68 PBHBIH YP ! 1 https://m.edsoo.rw/SIR IBIL6Q
cUCTEMATU3alUs 3HAHUI

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KUIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yYeHusl

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/ibHbIe pecypchl

[Iepnoanueckuii 3aK0H.
[Iepnonnueckas cucrema
XUMHUYECKUX 3yieMeHToB J1. 1.
Meunneneena

https:/m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B H3MEHECHUH
CBOMCTB XUMUYECKHX FIIEMEHTOB
IIEPBBIX TPEX NEPUOIOB

https://m.edsoo.ru/VEK9C1C4R

Knaccudukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX BEILEeCTB

https://m.eds00.ru/Q9Y1Y7Z00

Bunn XuMH4uecKkoil CBSI3U U THIEI
KPUCTAJUTMYECKUX PEIIETOK

https://m.edsoo.ru/R9T4R3J2H

KontposbHas padota Nel o teme
«IToBTOpEHue u yriyoneHue
3HaHWUI OCHOBHBIX Pa3zesioB
Kypca 8 Kiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccudukanus XumMuueckux
peakiuii Mo pa3aIuuHbIM
MpU3HAKaM

https://m.edsoo.ru/H6L106U8O

[ToHsITHE O CKOPOCTH XUMHUUYECKOMN
peakuuu. [ToHsTHE O TOMOrE€HHBIX
U F€TEPOTr€HHBIX PEAKIUAX

https://m.edsoo.ru/Y8B8USO41

[lonsTHE O XUMHUUYECKOM
paBHOBecHH. PaKTOPHI,

https://m.edsoo.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BJIMSIFOLIME HA CKOPOCTh
XUMHYECKON PEaKIuu 1
MOJ0XKEHNE XUMHUYECKOT'O
paBHOBECHS

OKHUCIINTEIBLHO-
BOCCTAaHOBHTEJILHBIC PEAKIIHH

https://m.eds00.ru/G9K9O1B1A

10

Teopust 3IEKTPOTUTUYECKON
muccoranuu. CHIBHBIE U CIIa0bIE
DJIEKTPOJIUTHI

https://m.edsoo.ru/BOO3F108F

11

HoHnHbIe ypaBHEHMS peakuui

https://m.edsoo.ru/HIN3L8Y7G

12

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBAHHI B CBETE
MpeACTaBICHUI 00
AIEKTPOITUTUYECKON
JIMCCOIHUAIIH

https://m.edsoo.ru/T3G0X4B91

13

XuMHJecKre CBOMCTBA COJICH B
CBETE MPEACTABICHUI 00
AIEKTPOIUTUUECKON
JIHCCOIALIIN

https://m.edsoo.ru/S1P2W3Q2V

14

ITonstue o Tuapom3c coJieit

https://m.edsoo.ru/X9Q4S7R5D

15

O00011IeHIE U CUCTEMATH3ALI[MSI
3HAHUU

https://m.edsoo.ru/B3H9QOWON

16

[IpakTruyeckas paGora Ne 1.
«Pemenne skcriepuMeHTaIBHBIX
3aau»

https://m.edsoo.ru/Y2CIM4K4K

17

KonrtpomnbHas padora Ne2 o reme
«ONeKTpoIuTHYECKast
aucconuanus. XMMHYECKHe

https://m.edsoo.ru/A3ESY 1K4F



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

peaKkiu B pacCTBOPAX»

18

OO01as xapakTepucTUKa
rajoreHoB. XUMHYECKUE
CBOIICTBA Ha MPUMEPE XJIOpa

https://m.edsoo.ru/L9Q3U2Z0U

19

XnopoBogopoa. ComnsiHas
KHCJIOTa, XUMHUYCCKHUEC CBOﬁCTBa,
II0JIy4Y€HHEe, IPUMEHEHUE

https://m.eds00.ru/VOY2L8YO0S

20

[IpakTnueckas padota Ne 2 o
teme «llomyuenue cossHoOM
KHCJIOTBI, U3y4YE€HHE €€ CBOMCTB)

https://m.eds00.ru/V405C7J3Y

21

Brruncnenus mo ypaBHeHHUAM
XUMHYECKHUX PEAKLNUN, €CITU OJINH
U3 PEareHTOB J1aH B U30bITKE

https://m.edsoo.ru/R§ROJ1LSA

22

OO6mrast XxapakTepucTUKa
aneMeHTOB VIA-rpynisl

https://m.edsoo.ru/USKSESDOV

23

AnnoTponHbie MoIU(pUKALIUN
cepbl. Haxoxnenue cepsl u e€
COEIMHEHH B IPUPOJIE.
XUMHUYECKUE CBOMCTBA CEPBI

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoj10po/1, CTpOEHUE,
(hbU3UYECKHEe U XUMUYECKUE
CBOMCTBA

https://m.edsoo.ru/D1K1F5U6P

25

OKCI/I,[[LI CCPBLI. CepHa;I KHUCJI0Ta,
(I)I/ISI/ILIGCKI/IC 1 XUMHUYCCKHEC
CBOﬁCTBa, IMPUMCHCHHUC

https://m.edsoo.ru/K2COD1Y5W

26

XUMHYECKUE PEaKIny, JexKaIlie
B OCHOBE IPOMBIIIJICHHOTO
croco0a MoJryuyeHust CEpHOi

https://m.edsoo.ru/V6V8J2S2H



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

KUCHOTBL. XUMHUUYECKOE
3arpsI3HEHUE OKPYXKAIOLIEH Cpeabl
COEIMHEHUSIMU CEPBI

27

Briuucienune MmaccoBoi 01U
BBIX0/1a IPOAYKTA pEaAKLIUU

https://m.edsoo.ru/TSH5M5C6Q

28

OO01as xapakTepucTUKa
aneMeHTOB VA-rpynisl. A3oT,
pacnpocTpaHeHHUe B IPUPOJIE,
(bHSHLIeCKl/Ie U XUMHNYECKHEC
CBOMCTBA

https://m.edso00.ru/J9X6KS5ESP

29

AMMHaK, ero puznyeckue u
XUMHYECKHE CBOIICTBA,
MOJIyYCHHE U IPUMEHEHUE

https://m.edsoo.ru/A2J3E515U

30

[Ipaktrueckas padora Ne 3 o
teme «llonydyeHne ammuaxa,
W3YyYEHUE €r0 CBOWCTBY

https://m.edsoo.ru/HEA8A5G8V

31

A3oTHas KucioTa, €€ pusnueckue
Y XMMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4UO0M

32

Hcnonb30BaHue HUTPATOB U
coJieil aMMOHHUS B KaYeCTBE
MUHEPAJIbHBIX yI00pEHHIA.
XUMUYECKOE 3arpsi3HeHNE
OKpY’Karollen cpebl
COE/IMHEHMSIMU a30Ta

https://m.edsoo.ru/G7Y4Q1J6P

33

®ochop. Oxeun bochopa (V) u
docdopnas kucnota, pusnveckue
Y XUMHYECKHE CBOMCTBA,
MOJTy4eHUE

https://m.edsoo.ru/Q5SBOGIN3R



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

Hcnons3oBanue pochaTos B
Ka4eCTBE MUHEPAIbHBIX
ynoOpeHuii. 3arps3HeHne
MIPUPOIHOM cpenpl hochaTamu

https://m.edsoo.ru/M4G5H1P30

35

Yraepon, pacipocTpaHEHHE B
npupo/ie, Gu3nIecKue u
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcunpl yraepoaa, ux
(bu3HYecKre U XUMUYICCKUE
CBOMCTBA. DKOJIOTMYECKHE
po0IeMBbl, CBI3aHHBIE C OKCHUIOM
yriepoaa (IV)

https://m.edsoo.ru/P6UTM4K9T

37

VYronpHas KUCIoTa U €€ COu

https://m.eds00.ru/T5SO1SOF1T

38

[Ipaktrueckas padora Ne 4 o
teme "[losryyeHue yriekucioro
ra3a. KauectBeHHas peakius Ha
KapOoHaT-uoH"

https://m.edso0.ru/P6WIW6A4C

39

HepBOHa‘IaJIBHBIC IOHATHS 00
OpraHN4Y€CKUX BEIICCTBAX KaK O
COCAUHCHUAX yTJICpOoaa

https://m.edso0o.ru/G506H6X1E

40

Kpemuuii u ero coeguueHus

https://m.edsoo.ru/S2F3Z4G3N

41

[IpakTnueckas pabota Ne 5.
Pemenue skcnepuMeHTanbHbIX
3aJ1a4 1mo TeMe «BaknHeimme
HEMETAJIBI U UX COCAUHEHUS

https://m.edsoo.ru/Y8B8R2E1J

42

KonrtpomnbHas padora Ne3 mo teme
«BaxHenume HeMeTalIbl U UX
COEIUHEHUS

https://m.edsoo.ru/K1E4WS5F5D



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

OOm1ast xapaKTepUCTHKA
XUMHWYCCKUX DJICMCHTOB —
MeTaIoB. MeTrajuindeckas CBsA3b

43 https://m.edsoo.ru/Q5M8X3Z6L
1 METaJUTMIeCKast
KPUCTA/UINYECKasl PELIETKA.
duznyecKkue CBONCTBA METAJIIIOB
XuMHYECKHEe CBOMCTBA METAJIJIOB.
44 DNEeKTPOXUMHUYECKUN PSIJT https://m.edsoo0.ru/M7GOF6W6K
HaNpsHKEHUM METaIOB
O61ue crocoOb! MOTyUYeHus
MetauioB. CriiaBel. Berancienms
45 10 YPAaBHEHUAM XUMHYECKUX https://m.edso0.ru/F9S7U4GS5C
peaKuii, €CJIM OJIMH U3 PEarecHTOB
COACPKUT MPUMECH
46 [TonsiTue 0 KOPPO3UU METAIIOB https://m.eds00.1u/U4T6B8L6C
47 Illenouynbie METaJIIbI https://m.edsoo.rt/ESNOF6H7A
48 OKCHBL H THAPOKCH /B! HATPHS 1 https://m.edsoo.ru/Q5F4A87Z0U
KaJus
Illenouno3emenbHbIC METAJIIbI —
49 N N https:/m.edsoo.1u/R9G4H2L5S
KaJbLIUi ¥ MarHuit
50 Baxueiiime coenuHeHUS KaJIbIUA https://m.edsoo.ru/B5SB6SOF6R
51 O6O6erHHe 11 CHCTEMATHSAtHA https://m.edso0.ru/Z8S2E1Y6W
3HAaHUU
52 HKeeTrocTs BoMpI 1 CIOCO0S €& https://m.edsoo.ru/U4F1V1P9K
YCTpaHEHUS
[IpakTudeckas pabota Ne 6 mo
53 teme "YKECTKOCTh BOJBI U METO/IbI https://m.edsoo.ru/T6EQU2I3W

e€ yctpaHeHus"



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

AmoMUHAN

https://m.eds00.ru/O2U1T4S00

55

AmdoTepHbIe CBOICTBA OKCHIA U
TUIPOKCHUIA

https://m.edsoo.ru/T7Z619U3S

56

Keiaeso

https://m.edsoo.ru/I2ROK4COE

57

OKCI/II[I)I, THAPOKCUABI U COJIN
xenesa (II) u xxenesza (I1I)

https://m.edso0.ru/U2B913V0Q

58

O000IIIEHNE U CUCTEMATA3 AN
3HAHUHI

https://m.edsoo.ru/ W6NOHSL7X

59

[IpakTnueckas padota Ne 7.
PemeHHe 3KCHepI/IMeHTaJ'II)HI)IX
3a7a4 o teMe «Baxuelmue
MCETAJJIBI U UX COCAUHCHUS)

https://m.edsoo.ru/JIM4T7L4X

60

Brruucienus mo ypaBHEHHSIM
XUMUYECKHUX PEAKIIUNA, €CITH OJINH
W3 PEareHTOB JaH B H30BITKE WM
COJICPKUT IpUMeECH. BerauciieHus
MacCOBOM JIOJIM BBIXOJIa TIPOTyKTa
peakuu

https://m.eds00.ru/F2G001Y0OK

61

O0001IEeHNE U CUCTEMATU3 AL
3HAHUH

https://m.edsoo.ru/ W9FS8E9L5N

62

KonTponbnas pabota Ne4 mo teme
«Baxxneiiue MeTamIbl 1 UX
COEJIMHEHHUS»

https://m.edsoo.ru/F1IEOK9H7N

63

BemectBa u MaTepuaibl B
MOBCEIHEBHOM KMU3HU YE€JI0BEKa

https://m.edsoo.ru/T4P9U7D4B

64

XUMHYECKOE 3arps3HEHUE
OKPY>KaIoIleH cpeibl

https://m.edsoo.ru/COU700M3X

65

Ponp xumnu B peUICHUN

https://m.edsoo.ru/K9X9A8TOM
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INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KUIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'lLHOI71 nporpaMmbl OCHOBHOI'O 00111€ero 06pa3013amm

1

IIo Teme: ((HepBOHaLIaJ'II)HBIC XUMHNUYCCKHUEC ITOHATUS)

1.1

PaCKpLIBaTh CMBICJI OCHOBHBIX XUMHUYCCKUX OHATHIH: aToM,
MOJIEKyJla, XHMHUYECKHH DIIEMEHT, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OMHOpPOIHAsT W HEOJHOPOJIHAs), BaJCHTHOCTH,
OTHOCHTENIbHAsi aTOMHAasi W MOJIGKYJISIpHash Macca, KOJINYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas AOJS XHMHYECKOTO
JJIEMEHTa B COCTUHCHUH, MOJISIPHBIA OOBEM, XMMHUYECKas peakIus,
KIaccuUKaAIKs ~ peakuuid:  peakiuu  COSAWHEHHS,  PeakKluu
pa3oKEHUs, pEeaKkIMH 3aMEIIeHUs, pPeakIuu OOMEeHa, 9K30- H
SHIOTEPMUUYECKHE PEaKIMH, TETUIOBOH 3(P¢EeKT peakiuu, pacTBOp,

MaccoBasl J10Ji BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIIKsI) B pacTBOpe

1.2

HUIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHWMHYECKHUX MMOHATHHA H

IIPUMCEHATH 3TU IOHATHA ITPU OIMMCAHUHN BCIICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIB30BaTh XHMMHYECCKYHO CHUMBOJIMKY IJId COCTAaBJICHUSA (bopMyn

BCIICCTB U ypaBHeHI/Iﬁ XUMHNYCCKHUX peaKI_II/Iﬁ

1.4

PaCKpPLIBATh CMBICJI 3aKOHOB COXpaHCHHA MacCChbI BCIICCTB,
INOCTOAHCTBA COCTAB4, ATOMHO-MOJICKYJIAPHOI'O Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OIIPCACIIATH BaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCOANHCHUAX

1.6

KJ'IaCCI/I(l)I/ILII/IpOBaTL XUMHUYCCKHUE pPCaKIUn (HO YUuCily Hu COCTaBy

YUYaCTBYIOUIMX B peaKkIMH BELIECTB, 110 TeMI0BOMY 3 deKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIIPHYHO MAcCChL

BCIICCTB




1.8

BBIUUCIIATH MAacCCOBYIO JIOJII0O XHMHYECKOT'O 3JeMeHTa 1o (opmyie

COCIUHCHHUS,

1.9

BBIYUCIIATH MAaCCOBYHO JOJIIO BCIIECCTBA B PACTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYUYHbIE METObl MO3HAHUSA — HAOJIOJCHHE,
U3MEpPEHUe,  MOJEIMPOBAHUE,  OKCHEPUMEHT  (peajbHbli U

MBICJICHHBIN )

[To Teme: «BakHenmme npeIcTaBUTENIM HEOPTraHUYECKHUX BEILIECTB)

2.1

PaCKpbeIBaTb CMBICII OCHOBHBIX XHMHUUYCCKHUX TTOHSTHH: OKCH [,

KHCJj10Ta, OCHOBaHHEC, COJIb

2.2

ONpeaAcCIATL NPUHAMIC)KHOCTh BCHICCTB K OHpelleJ'IéHHOMy KJ1acCcy

coeMHEeHMi o hopmysiam

2.3

KHaCCI/I(i)I/IHI/IPOBaTB HCOPTaHNYCCKHUEC BCUICCTBA

2.4

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWMCTBA
BEIIECTB PA3IMYHBIX KJACCOB, MOJTBEP)KIasi ONMUCAHHE MpUMEpaMu

MOJIEKYJIIPHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKHX PEAKIUNA

2.5

ITPOrHO3UPOBATH CBOMCTBaA BCIIECCTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'O COCTaBa, BO3MOXXHOCTHU IPOTCKAHUA XHUMHUYCCKUX

IPEBpALICHUI B Pa3JIMYHBIX YCIOBHUIX

2.6

ClIeZIoBaTh TpaBWJaM TIOJBb30BAHUS XMUMHYECKOH TMOCYyIOH U
1abopaTOpHBIM O0OpYJOBaHHEM, a TakK)Ke IpaBUaM OOpaIICHUS C
BEIIECTBAMU B COOTBETCTBHHM C WHCTPYKIHSMH I10 BBIOJHCHHIO
7a00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYCHUIO U COOUpPaHUIO
ra3o00pa3HbIX BemlecTB (BOJIOpPOJA M KHCJIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OINpPENeIEHHOW MaccOBOW JOJIe  pacTBOPEHHOIO
BEIIECTBA, TNIAHKPOBATh U MPOBOJIUTh XUMHUUECKUE IKCIIEPUMEHTBI 110
pacrio3HaBaHHUIO PACTBOPOB MICJIOYEH W KHUCIOT C TOMOIIbIO

UHAMKATOPOB (JaKkmyc, heHondTanen, METUIOPAHK U IPYTHE)

2.7

IMPOBOAUTH paC‘IéTH 10 YPaBHCHUIO XUMHYECKOMN pe€aKuuun

I[Io Teme: «llepuommueckuit 3axkoH u Ilepuogmueckas cucrema
xumuueckux snemeHtoB J[. W. MengeneeBa. CtpoeHue aTomoB.

Xummnueckas cBI3b. OKHUCIUTEILHO-BOCCTAHOBUTEILHEIC pCaKknum»

3.1

PacCKpbIBATb CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSATHH: AApO aToMma,
BHGKTpOHHBIﬁ clion aToMa, aTOMHasd 0p6I/ITaJ'H>, paaunyc aroma,

XUMHUYCCKasd CBA3b, IMOJKIpPHAA W HENOJKIPHAA KOBAJICHTHAA CBA3b,




ANEKTPOOTPHUIATENBHOCTh, HWOHHAs CBSA3b, HWOH, KAaTUOH, AaHHOH,

CTCIICHDb OKHCJICHHUA

3.2 KJIACCHU(PHUIIMPOBATH XUMUYECKUE DIIEMEHTBI
OINKCHIBATh M XapaKTepu3oBaTh TaOnuuHyio (opmy Ilepnonmdeckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3u4aTh MOHATHUS «TJIaBHAS
33
noarpynna (Arpymnma)» u «mnobounas mnoarpynna (brpymnma)y,
«MaJble» U «O0JbIINE» MEPUOIbI
packpsiBaTth cmbich Ilepmoamueckoro 3akona .M. Menpneneesa:
34 JEMOHCTPUPOBATh MOHUMAaHHUE MEPUOANYECKON 3aBUCHMOCTH CBOMCTB
' XUMHUYECKHX 3JEMEHTOB OT HX mnonoxeHus B llepuoanueckoit
CUCTEME
COOTHOCUTh  O0O3HAu€Hus, KOTOpblE HMEITCS B  Tabiuie
«ITepuognyeckass  cucrema  XuMHYeckux  snemeHtoB .M.
3.5 MeHneneeBa» ¢ YHUCIOBBIMU XAapPAaKTEPUCTUKaAMU CTPOEHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (cocTaB W 3apsija sjapa, o0Ilee 4YHucio
JJIEKTPOHOB U pacnpeeNieHUe X MO AMEKTPOHHBIM CIIOSIM)
36 ONpeAeNsATh  CTENeHb  OKHCIEHHUS  JJIEMEHTOB B  OMHApHBIX
' COEIMHEHMSIX
37 ONpeAeNsATh BUA XHMHUYECKON CBs3M (KOBaJeHTHas U HOHHas) B
' HEOPraHWYECKUX COCAMHEHUAX
9 KUIIACC
Kon N
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
NPoBePSIEMOro .
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus
pe3yJabTara

1

ITo Teme: «BemecTBO U XUMHYECKas peaKnus»

1.1

pacKpbIBaTb CMbBICII OCHOBHBIX XHMHYCCKHUX MTOHSTHM: pacTBOp,
OJICKTPOJIUTBI, HEJJICKTPOJIHUTBI, JJICKTPOIUTHYCCKAA AUCCOLMaANu,
pCakiiui HMOHHOI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBCCHUC,
O6paTI/IMLIe )51 HCO6paTI/IMLIe peaKkiuu,
OKHCIHUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcCaKknuy, OKHUCJIIHUTCIIb,
BOCCTAHOBUTCIIb, OKHCJICHHUEC W BOCCTAHOBJICHUC, aJIJIOTPOIINA,
aM(I)OTepHOCTL, XUMHUYCCKasa CBA3b (KOBaJIeHTHa}I, HOHHAas,

MCTaHHI/I‘-IeCKaSI), KpucTallinyeckas peméTKa, CIlJIaBbl, CKOPOCTb




XUMHUYECKON peaKuu

1.2

HWITIOCTPHUPOBATL B3aMMOCBA3b OCHOBHBIX XWUMHYCCKHUX MOHATHUA H

IMPUMCHATH 3TU IMOHATHS ITPU OMMUCAHUN BCUICCTB U UX HpeBpameHHﬁ

1.3

COCTaBJISITh YPAaBHEHUS JJIEKTPOJUTHYECKOM AMCCOLMALMM KHUCIIOT,
LIEJI0YE M COJIEM, IIOJHBIE M COKpAUIEHHBIE YpaBHEHUS DPEaKUud

WOHHOI'0 O0OMeHa

1.4

PaCKphIBaTh CYHIHOCTH OKHCIWUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ

MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOT0 OajaHca ATUX PEeaKIHii

1.5

IIPOBOJIUTH PACYETHI IO YPABHEHHUIO XUMHYECKOU PEAKIIUH

Ilo Temam: «Hemetamnel M ux coeauHeHus» U «MeTamwiel U UX

COEIUHEHUS

2.1

XapaKTEePHU30BaTh (OMUCHIBATH) O0IINE U CICTIM(PUISCKUE XUMUUECKHE
CBOMCTBA TIPOCTBIX M CJIOXHBIX BEIIECTB, TOJTBEPKIasi OIMUCAHUE
puMepaMy MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOITUX

XUMHYECKHUX PeaKnn

2.2

COCTaBJISITh YPABHEHUS PEAKIU, MOATBEPKIAIOIMINX CYIIECTBOBAHUE

TE€HETHYCCKOM CBS3H MCXKIOY BCIICCTBAMU PA3JIMYHBIX KJIACCOB

23

ITPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHMH,
BO3MOXHOCTH IPOTECKAHUA XHUMUUYCCKUX HpeBpaHICHI/Iﬁ B pa3JIMYHBIX

YCIIOBUSAX

2.4

cleoBaTh IpaBWIaM MOJIb30BAHUS XMMHUYECKOW TIOCYyA0H H
nabopaTopHbIM 000pyZOBaHUEM, a TAKKE IMpaBUIaM OOpalIeHHS C
BEUIECTBAMU B COOTBETCTBUM C HMHCTPYKIUSMH 110 BBIIIOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX OMBITOB IO MOJIYYEHHIO M COOHMpaHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO rasa)

2.5

IPOBOAMTh PEaKIUH, IOJATBEPIKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACIO3HABATH ONBITHBIM MYTEM XJIOPUJ-,
Opomua, woaua, kapOonat, Qocdar, cunmkar, cyibdart,
TUAPOKCUANOHBI, KATHOHBI aMMOHHUS, MOHBI HM3yYEHHBIX METAIJIOB,

MMPUCYTCTBYIOIIUEC B BOOAHBIX pACTBOPAX HCOPIraHNMYCCKUX BCIUICCTB

ITo Teme: «Xumus 1 OKpy’Karolas cpeaa»

3.1

PaCKpbIBaATb  CMBICII  OCHOBHBIX XHMMHWYCCKUX MOHSATHI: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpallun MBICIIUTEIbHON NIE€ITENbHOCTH —




aHAIM3 W CHHTE3, CpaBHEHWE, O0000IIeHNe, CHUCTEeMATH3AIINIO,
BBISIBJICHHUC HpI/I‘-II/IHHO-CJ'IeI[CTBeHHBIX CBSI3€I>1 —  JJId I/I3y‘-IeHI/ISI
CBOﬁCTB BCHICCTB U XHUMHUYCCKHUX peaKuHﬁ; eCTeCTBeHHOHay‘-IHLIe
METO/bI TO3HAHWUS — HAOJIOJCHUE, HW3MEPEHHE, MOJCIMPOBAHNUE,

9KCIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




IHNPOBEPAEMBIE 2JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM YE€IOBEKA. XHUMHUS B CHCTEME HayK.
Tena m BemecTBa. PU3NYECKUE CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHHE

BCIICCTB

1.2

IlonsTue o METOJaxX IMO3HaHUA B XUMUU. Ywucteie BEIICCTBA U CMCCH. Crioco0n1

pa3aeieHust cMecen

1.3

ATOMBI H© MOJICKYJIBI. Xnmuueckue diaeMeHThl. CHMBOIBI XHUMHYECKUX

a51eMeHTOB. [IpocTeie U coXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE

1.4

Xumunyeckas popmyra. BageHTHOCTP aTOMOB XMMHUYECKUX JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOcUTENbHas  aTOMHasg — Macca.
OTtHocuTenbHAasE MOJIEKYJIApHas Macca. MaccoBast 0 XMMUYECKOIO 2JIEMEHTA

B COCIMHCHUH

1.5

KomuuectBo BemectBa. Monbs. MossipHass Macca. B3auMOCBsI3b KOJIMYECTBA,
Macchl U 4YHCla CTPYKTYpPHBIX €AMHHUIl BeulecTBa. Pacuérel mo Qopmyiam

XHUMHYCCKUX COGI[I/IHCHI/If/'I

1.6

duznyeckue U XMMHYCCKHE SBJICHHSA. XHMHYCSCKAs p€akuuga u eé IIPpU3HAKHU.
3aKoH COXpaHECHUA MaCChl BEIICCTB. XuMmudaeckue YpaBHCHHA. KJ'IaCCI/I(bI/IKaHI/ISI

XUMHUYECKHUX PeaKIUil (COeTUHEeHMs, pa3I0KEeHHs, 3aMelleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOH TIOCY IO, C TIPaBUIIAMHU
paboTel B JabopaTopuM W NpuéMaMH OOpalieHus C J1abopaTOPHBIM
00OpyJOBaHUEM, H3YYCHHE W OINUCaHHWE (U3MUCCKUX CBOWCTB 00pa3ioB
HEOPraHMYECKUX BEIIeCTB, HaOMoJcHHe (U3NYecKux (IUIaBJIICHUE BOCKa,
TasHUE JIbJIa, PACTHPAHUE caxapa B CTYIKE, KUIICHUE W KOHJCHCAIUs BOJBI) U
XUMUYECKUX  (TOpeHHe CBEeYd, [MpOKAIMBaHWE METHOW  TMPOBOJIOKH,
B3aMMOJICHICTBHE MeJa C KUCJIOTOW) SBJICHUH, HAONMIOJEHHE U OIHCAHHE
NPU3HAKOB TMPOTEKAaHWsS XUMUYECKHMX peakuuid (pas3noxkeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJIOPHAOM Oapusi, pa3iokKeHHEe
ruapokcuaa menu(ll) mpu HarpeBaHuH, B3aUMOJICHCTBHUE Keie3a ¢ PaCTBOPOM

conmu meau(1l), uzydenue crnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHuTa,




¢wIbTpOBaHUe, BBIAPUBAHUE, AUCTHIULLUSA, Xpomarorpadus), mpoBeaeHUE
OYMCTKH MTOBAPEHHOH COJIM, HAOJIOJICHUE Y ONTUCAHUE PE3yJIbTaTOB POBEICHUS
OIbITa, WUIOCTPUPYIOLIErO 3aKOH COXPAHEHMs MACChl, CO3JaHUE MOJCIIEU

MOJIEKYJI (I1apOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNIM HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucmopon — 3neMeHT M mpocrtoe
BemiecTBo. HaxoxaeHnue kuciopona B mpupoze, Gu3nyecKrne M XUMHUYECKUE
cBoiictBa (peakuuu ropenus). Okcuapl. IIpumenenue kuciopona. CrocoObl
MONTyYSHHUsT KHUCIIOpOJia B JIaDOpaTOPUM W TMPOMBIIUIEHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — aJuloTpoIHas MOAU(DUKALUS KUCIOpOJa

2.2

TemnoBoil 3 PexT XMMUUECKON peakuu, TEPMOXUMHUECKHUE YPAaBHEHHUS, K30~
U SHAOTEpMHUUYECKUE peakuu. TomMBo: yroiab U MeTaH. 3arpsisHeHue BO3ayXa,

yCHJIEHUE TTApHUKOBOT0 3P QeKTa, pa3pylIeHrne 030HOBOIO CII0s

2.3

Bonmopon — snemeHT m mpocroe BemecTBo. HaxoskaeHue Bomopona B IIPHUPOZE,
¢u3nueckre W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIIOCOOBI IOMYYEHHS.

Kucnors! 1 conu

2.4

Mousipabiii 00bE€M Ta30B. PacuéThel Mo XUMHUYECKUM YPaBHEHUSIM

2.5

duznueckue CcBOWCTBA BOAbl. Boma kak pactBoputTenab. PacTBOpBL
Hacreimmennbsie 1 HEHACHIIIEHHBIE PACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBasi 1075 BELIECTBA B pPacTBOpe. XHWMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posnb pacTBOpOB B NpUpOJIe M B JKU3HU 4ejoBeka. Kpyroropor
BOJBl B TpHUpOAC. 3arps3HEHHE MPUPOIHBIX BoJ. OXpaHa H OYHCTKA

IMPUPOIHBIX BOJ

2.6

Knaccudukanus nHeopranmdeckux coenuHenuid. Oxcuapl. Knaccudukarus
OKCHJIOB: cojeoOpasymomiue (OCHOBHbBIE, KHUCIOTHBIE, amdoTepHble) U
HeconeoOpasyromue. Homenknarypa okcuaoB. dusnueckue U XUMHUYECKHE

CBOMCTBA OKCHIOB. HOqueHI/Ie OKCH OB

2.7

OcHoBanus. Knaccudukanust ocHOBaHWI: MIETOYM W HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHui. PU3NYECKHEe U XUMUYECKHE CBOWCTBA

ocHoBaHui. [loyyenne ocHOBaHM

2.8

Kucnotel. Knaccudukanus xucnor. Homenknatypa kucinor. dusznueckue u
XUMHUYECKHE cBoMcTBa KHCIOT. Psan aktmBHocTh MetauioB H.H. bekerosa.

HonyquI/Ie KHUCJIOT

2.9

Comu. Homenknarypa coneil. @u3nyecKue M XUMHUYECKHUE CBOMICTBA COJIEH.

ITonyuenue conen




2.10

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  DKCHEPUMEHT: KayeCTBEHHOE OIpEAEICHUE  COAECpKaHUS
KHCIIOpOJla B BO3JYyXE, IOIy4eHHE, COOMpaHME, paclO3HAaBAaHUE U H3YUYECHUE
CBOWCTB KHCJIOPOJAa, HAOIIOAEHUE B3aUMOJICHCTBUS BEUIECTB C KUCIOPOAOM U
yCIJIOBUSI BOBHUKHOBEHUS U NpEKpallleHus: TopeHus (Ioxapa), 0O3HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB W OIMCAHHE WX CBOWCTB, IIOJIyYCHHE, COOMpaHHeE,
pacro3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpoJa (TOpeHue), B3auMOJEiCTBHE
Bozopoja ¢ okcuaoMm menu(Il) (BO3aMOXHO MCTIOIB30BAHUE BUACOMATEPUATIOB),
HaOmoeHne 00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHHE
OCOOCHHOCTEM pacTBOPEHHS BELIECTB C PA3JIUYHOW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHON MAacCOBOW JOJIEH PACTBOPEHHOIO
BEILECTBA, B3aMMOJEHCTBHE BOJAbI C METaulaMd (HAaTpUEM M KaJbI[HEM)
(BO3MOXXHO HCIOJIB30BaHUE BHJIEOMATEPHANIOB), OIpPEAEICHHE pPAcTBOPOB
KHCIIOT M IIeJ04Yel C TOMOIIbI0 HHAWKATOPOB, HCCIEI0OBaHHE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PAa3IUYHBIX KJIACCOB, HAOIIOACHHE W3MEHEHHS
OKpAacCKM HWHJUKAaTOPOB B pacTBOpax KHUCJIOT U IeJoued, H3yyeHHe
B3auMoeiicTBus okcuma meau(Il) ¢ pacTBOpoM CepHOM KHCIOTBI, KHCIOT C
METaJJIaMH, PEaKIMii HEUTpaIn3alku, OJTy4YeHHE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajllyla JpyrMM M3 pacTBOpa COJH, PpEIICHHE
SKCIIEPUMEHTAJIbHBIX 337a4y Mo TeMe «BakHellne Kiacchl HEOPTaHUYECKUX

COCITUHEHUI

[Tepunoanueckwii 3akoH u [lepuoandeckas cucTeMa XUMHYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMHUYecKasi CBsA3b. OKUCIUTEIBHO-

BOCCTAHOBUTCIIbHBIC PCAKIINHN

3.1

[lepBpie MOMBITKU KIACCU(PHUKAMU XUMUYECKUX dieMeHTOB. llonatue o
rpynmnax CXOJHBIX 3JIEMEHTOB (IEJOYHbIE U IIEIIOYHO3EMEIbHbIE METalIbI,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT amdoTepHbIe

OKCHUJbI U TUAPOKCHUIbI

3.2

Ilepuonuueckuii 3akoH. [lepruoandeckas cucteMa XUMU4YeCKUX 3iemMeHToB J[. M.
Menneneena. Koportkonepuoanas u JUIMHHOIIEPUOIHAS dbopmBI
[lepuonnueckoir cucrembl xumuueckux dneMeHtoB .M. Menzeneesa.
[lepuonpr m rpynmsl. PU3AYECKUN CMBICI MOPSAKOBOIO HOMEpA, HOMEPOB

Inepruoaa M rpyurIibl 3JICMCHTA
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CTpOGHI/Ie aroMoB. CoCTaB aTOMHBIX AACp. M30TOmEL. 9J'ICKTpOHBI. CTpOeHI/Ie

QJICKTPOHHBIX 000JI04eK aTOMOB MEPBLIX 20 XMMHYECKMX DJIICMCHTOB




IIepuonnueckoi cucremsl .M. Menneneesa. XapakTepucTuka XMMUYECKOTO

3JIEMEHTA 10 €ro MnoJjoxkeHuro B [lepuonnueckon cucreme [I.11. MenneneeBa

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aToMOB XHMMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETAUIMYECKMX CBOMCTB II0 TIpyIIIaM M IEPUOJAM.
3nauenue [lepumoauueckoro 3akoHa u [lepruoauueckoil cUCTEMbl XMMHUYECKHX
3JIEMEHTOB JUISl pa3BUTHS HayKu W npaktuku. J[.U. MenneneeB — yd€Hblii U

IpakIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJsIpHAsT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJ'II)HOCTB XUMHUYECKUX 3JIeMeHTOB. MloHHAas CBI3b

3.6

Crenenpb okuciieHus. OKHCIUTEIEHOBOCCTAHOBUTCIBLHBIC pCaKkuu. HpOHCCCLI

OKMCJICHMS M BOCCTaHOBJICHUS. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUN HKCHEPUMEHT: H3y4YeHHE O00pa3lloB BEIIECTB METAIJIOB U
HEMETAJUIOB, B3aMMOJCHWCTBUE THMIPOKCHAA IMHKA C PACTBOPAMH KHCIOT H
[IeJ0YeH, IPOBENIECHNUE OIBITOB, WIIIIOCTPUPYIOIINX HMPUMEPHI OKUCIUTEIBHO-

BOCCTaHOBHUTEJIbHBIX peakluil (ropeHue, peakliuu pa3iokeHUsl, COETUHEHUS)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BeniectBo u xummnyeckas peakuus. [loBropenue

1.1

[Tepuonnueckuit 3akoH. [lepuoguyeckas cucrema XuMU4Yeckux 3yemMmeHToB J[. M.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX 3JEMEHTOB IEPBBIX TPEX TEPHUOJOB, Kalus, KaJIbIUSI W WX
COCIMHCHH B COOTBETCTBHHM C IIOJIOKEHHUEM 3JeMeHTOB B Ilepmomnueckoi

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

CTpOGHI/IC BCIICCTBA: BHIBI XAMHYECKOH CBSI3U. THITBI KPpUCTAJIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpHCTaHHH‘ICCKOﬁ peHIéTKI/I
U BUJA XUMHUYECKOM CBS3U. KJ'IaCCI/I(bI/IKaHI/IH U HOMCHKJIATYpa HCOPIraHUYCCKUX
BCIICCTB (Me)KI[yHapOI[HaH u TpI/IBI/IaJ'IBHa}I). XHUMHYECKHE CBOMCTBa BCIICCTB,
OTHOCAIIUXCA K  Ppa3JIMYHbIM Ki1acCcaM HEOPTaHNYCCKUX COGHHHGHHﬁ,

TCHCTUYCCKAs CBA3b HECOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XMuMHYECKUX peaklyid 10 pa3IuyHbIM MpU3HaKaM (110 YUCITy U
COCTaBy YyYacTBYIOUIMX B pPEaKLUU BEIIECTB, MO TemIoBoMy 3ddekrty, mo

H3MEHEHHUIO CTENeHEH OKHMCICHUS XUMHYECKUX OJICMCHTOB, IIO O6paTI/IMOCTI/I,




[0 YyYacTHIO Karaju3aTopa). OK30- U JOHAOTEPMUYECKUE  PEaAKIIUH,

TEPMOXUMHUYECKHUE YpaBHEHU. [[OHATHE O CKOPOCTU XUMHUUYECKON PEAKIINU

1.4

[lonatue 06 0OpaTUMBIX M HEOOPATHUMBIX XUMHUYECKUX peakuusix. Iloustue o
TOMOTEHHBIX M T€TEPOTeHHBIX peakiusaX. [IoHITHE 0 XMMUYECKOM PaBHOBECHH.
@aKTopbl, BIUAIONIMNE HAa CKOPOCTh XHMHUYECKOH pEaKIWu M TIOJO0KECHUE

XUMHUYCCKOI'0 paBHOBCCHUSA

1.5

OKHCANTENBHO-BOCCTAHOBUTENBHBIE  pEaKLUH, AJIEKTPOHHBIN OanaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHue  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~pPEAaKUUH C HCIOJIb30BAaHUEM METOAA

9JIEKTPOHHOTO OajaHca

1.6

Teopust 3MEKTPOIUTUYECKONW NUCCOLMALNU. DIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, annonsl. MexaHu3M IUCCOLMALMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xumuueckoi cBszu. CreneHs auccounanuu. CUIIbHBIE U cllaOble 3JIEKTPOIHUTHI.
Peakiun monHOTO OOMEHa. YCIIOBHSI MPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
IIOJIHBIE M COKpalIEéHHbIE HMOHHBIE ypaBHEHMs peakiui. CBoOWCTBa KHCIOT,
OCHOBaHMW ¥ COJIEM B CBET€ TIPEACTABICHHH 00 JJIEKTPOJIUTUUYECKON

nucconnaruu. KauectBeHHble peakiiyiy Ha MOHBI. [[oHsATHE O TUAPOIU3E CoJei

1.7

XUMHUYECKUH HKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH KPHCTAILTHYECKUX
pPEImETOK HEOPraHWYECKUX BEHIECTB — METaNIOB W HeMeTauioB (Tpadura U
ajMasza), CIIOXKHBIX BEIIECTB (XJIOpWIa HATPHUs); MCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHWMHUYECKOH peakIMu OT BO3JCUCTBUS Pa3IMYHBIX (PAKTOPOB;
UCCIICIOBAaHUE  AJIEKTPOIIPOBOJHOCTH  PAaCTBOPOB  BEHIECTB,  Ipolecca
JMCCOIMAIIIN  KUCIIOT, WIeJoYer u  colieii  (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB); TPOBEICHHE OIBITOB, WUIIOCTPUPYIONINX TPU3HAKU
NPOTEKAHUs PeaKIii HOHHOTO oOMeHa (00pa3oBaHMe OCaJiKa, BBIJCICHHE ra3a,
0o0pa3oBaHWE BOJbI); OMBITOB, HUTFOCTPUPYIOIIMX HPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOPEHUE, PEAKIMU Pa3JIOKEHHS, COCTUHCHUS);
pacrio3HaBaHHE HEOPTaHUYECKUX BEIIECTB C MOMOIIBI0 KAUECTBEHHBIX PEaKIIHii

Ha MOHBI; PCIICHHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemertannsl 1 ux coeIMHEHUS

2.1

0611[35{ XapPaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA aTOMOB,
XapPAKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie u @mu%cxne CBOMCTBA IMPOCTBIX
BEIIECTB — TaJOreHOB. XHMHMYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MfCTalllaMH, HEMCTaJlllaMH, I_I_IC.IIO‘-IaMI/I). XHOpOBO,Z[OpOZ[.

ConsHas KHUCJI0Ta, XUMHYCCKHEC CBOﬁCTBa, MOJIy4YCHHUC, TPUMCHCHUC. HeﬁCTBHC




XJI0pa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M 4esioBeKa. BaxkHenmue XJIOpUAbl U UX

HaxO0/JICHUE B MPUPOJIE

2.2

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE CTETNeHN OKucieHus. CTpoeHne U (pu3nyecKre CBOWCTBA
NPOCTBIX BEIIECTB — KHUCIOPOAa W CEphl. AJUIOTPOIHBIC MOAUDHUKAIIH
KHUCIIOpoJa U cepbl. XUMHYECKHE CBOMCTBa cepbl. CepoBOAOPOJ, CTPOCHHE,
(i)I/IBI/I‘-ICCKI/IC M XHMHYECKHE CBOMCTBA. OKCHI[I)I CCPbl KaK MNPCACTAaBUTCIIN
KHCJIIOTHBIX OKCHIOB. CepHaﬂ KHCJIOTa, (1)I/I3I/I‘~I€CKI/I€ A XUMHYECKHE CBOMCTBa
(obmuMe Kak MpeAcTaBUTENS Kjacca KHCIOT U crenuduueckue). XUMUUYECKHe
peaknuu, JeKane B OCHOBE MPOMBIIUIEHHOTO Crioco0a MONyYeHHs CepHON
KHCIIOTHI. HpI/IMeHeHI/IC. Comnn cepH0171 KHCJIOTBI, Ka4Y€CTBCHHAd PpPCaKUusA Ha
cynbdar-noH. HaxoxmeHue cepbl U €€ COCAMHEHUH B NpUpoae. XUMHYECKOe
3arps3HEHUE OKPYKAIOMIeH Cpelbl COCTUHEHUSMH Cephbl (KHCIOTHBIC OMKIH,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CITIOCOOBI €T0 MPEIOTBPAIICHHS
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OO6miass xapakTepucTuka 3jeMeHTOB VA-rpymnmbsl. OCOOEHHOCTH CTPOECHHS
aTOMOB, XapaKTEpHbIE CTETIEHN OKUCIIEHUA. A30T, paclipocTpaHeHHEe B IPUPO/IE,
(bu3mvecKkue U XUMHUIECKHe cBoicTBa. KpyroBopot azora B mpupoje. AMMHAK,
ero (usuyeckre M XUMHUYECKUE CBOMCTBA, MOjdydeHHe u npumenenue. Conu
aMMOHHMS, UX (U3NYECKUe M XHUMHYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBenHas peakiusi Ha MOHbI aMMOHHMSI. A30THasi KUCIIOTa, €€ MOoJyuyeHue,
(u3uYecKkne W XUMHUYECKHE CBOMCTBa (0OmME Kak MpEeACTaBUTENs Kiacca
KUCIOT U crnenuduueckue). Mcnoab3oBaHHe HUTPATOB M COJIEH aMMOHHS B
KayecTBe MUHEPAIbHBIX yH0OpeHHil. XUMUYECKOe 3arps3HEHUE OKpYXKarolleH
Cpelbl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3IyXa, TOYBBI

1 BOJIOEMOB)

2.4

®docdop, amnorponHsie Mogudukauu (ochopa, pu3NUECKHE U XUMUYCCKUE
cBoiictBa. Oxcun ¢docdopa(V) u dochopHas kuciora, ¢GuU3NYECKUEe WU
XMMHYECKHE CBOKCTBa, mosydeHue. lcmonb3oBanue ¢ochaToB B KadecTBe

MUHEPATBHBIX YI0OpEeHUN

2.5

OOmast xapakrepuctuka 3i1eMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUS. YIVIEpOJ, aJUIOTPOIIHBIE
MOIU(HKAIMK, paclpoCTpaHEHHEe B MpHpoJe, (U3NYECKUEe M XHUMHYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriepona B npupoae. Okcuasl yrieposaa,
X (uznyeckrue M XUMHUYECKHE CBOICTBA, JEHCTBME Ha XUBBIE OPraHU3MBI,

MOJIYUCHUC U IIPUMCHCHUC. DKOJIOTUYECKHE HpO6J'ICMBI, CBsA3aHHBIC C OKCHUJIOM




yraepoaa(lV); rumore3a Tm00anbHOrO MOTEIUICHUS KIMMaTa; TapHUKOBBIN
apdekr. YroiapHas KuCIOTa W €€ CONMU, UX (PUIUYECKHE W XUMHUYCCKHE
CBOICTBa, TONyueHUEe M TpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-
noHbl. lMcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, TMPOMBIIUICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHble TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIAMHEHUSX
yriaepoga (MeTaH, 3TaH, OJTWJEH, AaleTWIEH, 3TaHoJ, TJMLEPHH, YKCyCHas
kuciora). Mx cocraB u xumuueckoe crtpoeHue. Ilonstue o Ouonormuecku
BAKHBIX BEILIECTBAX: XHUpax, Oelkax, yriaeBoJax — WU HMX pOJIM B KU3HU
yeloBeka. MarepuaabHOE €IMHCTBO OpPraHMYECKUX M HEOPraHMYeCKUX

COEIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, IIOJIyY€HHUE U
npuMenenne. CoenuHeHUs KpeMHUsT B npupoje. OOmme mpenacraBieHus 00
okcuze kpeMHus(1V) u kpemHueBoit kuciaore. CUIIMKATHI, UX UCIOJIB30BaHUE B
OBITY, MEIUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepUabl:
KepaMHKa, CTEKJIO0, IIEMEHT, OeTOoH, Xene300eToH. I[Ipobrembr Ge3omacHOTO

HCIIOJIB30BaHUs CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHN3HHU

2.8

XUMHUYECKUN JKCIMEPUMEHT: HW3Yy4YCHHE OOpa3IOB HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJISIHOM KHUCJIOTBHI; MPOBEACHUE KAaYECTBEHHBIX PEAKIIMH Ha XJIOPHU/I-
WOHBI W HAOJIOJICHWE TMPU3HAKOB HMX TMPOTEKAHUS; OMBITHI, OTPAKAIOIINE
(M3UYeCcCKre U XUMHYECKHE CBOMCTBA TaJIOTEHOB U UX COCAMHEHUHN (BO3MOXKHO
HCIIOJIb30BAaHNE BHJICOMATEPHAIIOB); O3HAKOMJICHHE C oOpa3liaMH XJIOPUIOB
(raoreHnI0B); O3HAKOMJICHHE C oOpaslaMu cepbl W €€ COCAMHCHUSIMHU
(BO3BMOXXHO HCIIOJIB30BaHHWE BHUICOMATEPHUANIOB); HAOIIOJEHHWE TIpolecca
oOyriiMBaHus caxapa Ioj JCUCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI;
U3y4YeHHE XMMHUYECKUX CBONCTB pa30aBICHHOW CEpHOW KUCIOTHI, POBEICHHE
KayeCTBEHHONW peakiuu Ha cynbpar-uoH ¢ HaOmoaeHue mpu3Haka e€
NPOTEKaHUs; 0O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBaAMU a30Ta, (hochopa U ux
COCIMHEHHH (BO3MOXKHO HCIIOJIb30BAaHUE BHJACOMATEPHAIOB), 00pa3laMu
a30THBIX U (HOCPOPHBIX YIOOpEHUN; oMyueHue, coOupanue, pacro3HaBaHue U
M3YUYEHUE CBOWCTB aMMHaKa; MPOBEJICHUE KAueCTBEHHBIX pEakUWid Ha HOH
aMmMoHHMsT U (docaT-uOH H U3YYEHHE TPU3HAKOB HX MPOTEKaHUS,
B3aMMO/ICIICTBIE KOHIIEHTPHUPOBAHHOW a30THOH KUCIOTHI C MebI0 (BO3MOXKHO
UCTIONb30BaHUE BUJCOMATEPHANIOB); HM3yUYEHHUE MOJENed KpHUCTaNIMYECKUX
pemiérok anMasa, rpaduta, (QyIIepeHa; O3HAKOMIIEHHE C TIPOIECCOM

az[cop6u1/11/1 paCTBOpéHHLIX BCIICCTB AKTUBHPOBAHHBIM yrnéM n YCTpOﬁCTBOM




IPOTHBOra3a; IOJIyueHHEe, COOMpaHHE, PACIO3HAaBaHUE U H3YUYEHHE CBOMCTB
YIJIEKHCIOro Ta3a; IMpOBEICHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CIWJIMKAaT-MOHBbl W M3yYEHUE INPU3HAKOB HX INPOTEKaHMs; O3HAKOMIIEHHE C
OPOAYKLUMEH CHIMKATHOM MPOMBILIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHeilne HeMeTaJUIbl 1 UX COEIUHEHU)

Mertannsl 1 ux COCANHCHUA

3.1

OO01ast XapaKTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxkenuss B Ilepmoanueckol cucTeMe XUMHUYECKHMX dieMeHToB 1.
MeneneeBa u ctpoeHus aToMoB. CTpoeHHe MeTaul0B. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUHA METaJUIOB
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duznyeckue U XMMHUYECKUE CBOMCTBa MeTauioB. O01IKe Ccrioco0bl MOIy4eHUs
MeTayutoB. [oHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT
koppo3uu. CriiaBsl (CTallb, YyT'YH, AIOPaTIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIJIEHHOCTH

3.3

[[lemounpie MeTayuIbl: MoJoKeHHe B [lepumomnyeckoil cucTeMe XUMHUYECKHX
anementoB J[.M. MeHneneeBa; CTpO€HHE UX aTOMOB; HaXOXKJICHHE B MPHUPOJIE.
dusndeckue U XUMHUIECKUE CBOMCTBA (HA TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCUABI HaTpus U Kanud. [IpuMeHeHHe IIeTOYHBIX METAUIOB M HX

COCTUHEHUN

3.4

[llemoyHo3emMenbHbIC  METAIbI MAarHMii HM  KalblMA: IIOJIOXKCHUE B
[Tepuonnueckoil cucreme xumuueckux saeMeHToB JI.M. MenaeneeBa; ctpoeHue
WX aTOMOB; HaXOXJCHHE B mpupojae. Pu3nUecKre M XUMHYECKHE CBOMCTBA
MarHus W Kajabliusg. BaxkHeilmume coeauHeHUs Kaiblus (OKCHUI, THIAPOKCHII,

conu). 2KEcTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUs

3.5

ANIOMUHHI: TIOJIOKEHUE B HepHOHquCKOﬁ CUCTEMEC XHUMHNYCCKHUX 3JJICMCHTOB
I[I/I MCH,Z[CJ'ICCBa; CTPOCHUC aTOMa; HAXOXICHHUC B IIPHUPOICL. duznueckue u
XHMHYECKHE CBOMCTBA AJTFOMHUHUS. AM(bOTCpHHC CBOMCTBA OKCHUJA U T HAPOKCHU A

AJIFOMHMHMHA

3.6

Kenezo: nonoxenue B [lepuognueckoil cucremMe XuMu4yeckux 3neMeHToB .M.
MenpneneeBa; CTpOEHUME aroMa; HaxOXJIeHHEe B mnpupone. dusznueckue u
XMMHUYECKHe CBOMCTBa skene3za. OKcuipl, THUApOKcUasl u comu >kenesa(ll) u

xene3a(Ill), ux cocras, cBOICTBA U OTyUeHUE

3.7

XHUMHUYECKUMN OKCIICPUMCHT. O3HAKOMJICHUC C o6pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

nux (1)I/I3I/ILICCKI/IMI/I CBOﬁCTBaMH; HU3YUYCHUC PEC3YJIIbTATOB KOPPO3UU MCETAJIIIOB




(BO3MOXKHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), 0COOEHHOCTEN
B3aMMOJICHICTBUSL OKCHAA KajdblUsg M HATpus C BOJOM  (BO3MOXKHO
KCIIOb30BAHUE BHJIEOMATEPHUAIIOB); HCCJICIOBAHUE CBOWCTB KECTKOM BOJIbI;
mpolecca TOpEHUs IKejle3a B KHUCIOpojAe (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKaHUsI KAaUYECTBEHHBIX pEaKUUi HAa HOHBI
(MarHus, Kanblus, adroMuHus, uuHka, xene3za(ll) m xeneza(Ill), memu(1l);
HAOJII0JIEHHE U ONMCAaHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMU HATpHs,
Kaausi M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BHUJEOMAaTEpHUAJIOB);
uccienoBaHie aM@QOTEPHBIX CBOWCTB THJIPOKCHJA ATIOMHHHS M THUAPOKCHUAA
LIMHKA; pEIeHNEe SKCIIEPUMEHTANIbHBIX 3a/1a4 10 TeMe «BaxHeie MeTansl 1

nX COCIUHCHU

XHUMHS M OKpYyXkKarolas cpeaa

4.1

HoBrie Marepuanbl U TexHOJOTHH. BemecTBa U maTepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJIOBeKa. XUMHS U 3710poBhe. be3omacHoe uCnoiap30BaHuE BEIIECTB U
XUMUYECKUX peakmuii B ObITy. IlepBas momomp mpu XUMHUYECKHUX OXKOTax H

OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJOTMYECKOM  TPAMOTHOCTH.  XHUMHYECKOE  3arpsi3HEHUE
okpyxkaromeit cpeasl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupomHble MCTOYHUKH YTJICBOAOPOIOB (Yroyib, MPUPOIHBIM Ta3, He]PTh),

MPOIYKTHI UX MEePepabOTKU, UX POJIb B OBITY U POMBILIUIEHHOCTH

4.3

XUMHUYECKUH IKCIEPUMEHT: U3ydYeHHe 00pa30B MaTepHaNIOB (CTEKIIO, CILIABBI

MCTaJlJIOB, IIOJIUMEPHEBIC MaTCpI/IaJ'II)I)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHS OCHOBHOM OBPA3OBATEJHLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUSI

Kox
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TpeGOBaHUS K NMPEAMETHBIM pe3yJabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe ®PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUN MPUPOJbI, TMOHUMAaHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 0O0JAaCTH COBPEMEHHOIO
€CTECTBO3HAHMSI, KOMIIOHEHTa OOILIeH KyJbTyphl U MPaKTUYECKOU
JEATENbHOCTH YEJIOBEKAa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHUEC MECTa XUMUHU CPEAN JPYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHBIX METOJAaX ITO3HAHUA, B TOM YHUCJIC SKCIICPUMECHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAaX HMCCICAOBAHUA BCIICCTB W HUIYUCHUA
XUMHUYCCKUX peammﬁ; YMCHHUEC HCIIOJIb30BAaTh MOJCIIN JJIA

00BACHEHHUS CTPOCHHUA aTOMOB U MOJICKYJI

1.3

o cepax mpodeccuoHaIbHON AESITETbHOCTH, CBA3aHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTH)KEHMSIX
XMMHUYECKONH HayKH, YTO TO3BOJHUT OOYy4YaloUIUMCSl paccMaTpUBaTh
XUMUIO Kak chepy cBoeit Oyayieil npodeccuoHanbHON AeITeIbHOCTH
U cAenaTh OCO3HAHHBIM BBIOOP XMMHHU Kak HMPOGUIBHOTO IpeaMera

IIPU NIEPEX0/Ie HAa YPOBEHb CPEAHEr0 00IIero 00pa3oBaHus

Bnaz[eHHe CHUCTEMOM XWMHYECKUX 3HAaHUH H YMEHUEC IIPHUMCHATH

CUCTEMY XUMHUYCCKUX 3HaHPII>i, KOTOpasa BKIIOYacCT:

2.1

BaO)XHEHIINE XMMUYECKUE IMOHATHA: XUMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJa, BELIECTBO, NMPOCTOE U CIIOXKHOE BEIIECTBO, OAHOPOJHAS U
HEOJHOPOJHAsl CMEChb, OTHOCHUTEJbHBIE aTOMHas M MOJICKYJIsIpHas
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpHas Macca, MOJIPHBIN
00bEM, OKCHJ, KHUCIOTa, OCHOBAHHUE, COJb (CPEAHss), XMMHYECKas
peakuys, peakuuu COCIMHEHUS, PEAKIMU Ppa3JIOKEHMs, PpEaKUU
3aMellleHNs, peaknuu oOMeHa, TeroBod 3(dekT peakuuu, 5K30- U
9HAOTEPMHYECKNE PEAKIMU, PACTBOpP, MAaccoBas JOJS XMUMHUYECKOIO
JJIEMEHTa B COEJMHEHUH, MaccoBasi JA0JIs U MPOLIEHTHAsI KOHLIEHTPaLUs

BCIICCTBA B paCTBOPEC, AP0 aTOMa, SHCKTpOHHHﬁ cion aToMa, aTOMHas




opOutanb, pagdyc aToMa, BaJEHTHOCTb, CTEIEHb OKHCIICHUS,
XUMHYECKAs! CBSI3b, JIEKTPOOTPULIATEIBHOCTD, MTOJIIPHAS U HEMOJISIpHAs
KOBQJIEHTHasl  CBSI3b, MOHHas  CBSI3b, METAJNIMYECKas  CBA3b,
KpUCTANIMYECKas pelérka (aroMHas, WOHHas, MeTaJuInyecKas,
MOJIEKYJISIpHas), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
JNMEKTPOIINTAYECKAsT ~AUCCOLMALMS, PEAaKIUM HOHHOrO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTEIb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE pEeaKIuHu,
CKOPOCTb XMMHYECKOW peakumu, katanmsarop, IIJK, xkopposus

MCTaJIII0B, CITJIaBbI

2.2

OCHOBOTIOJIATAIONINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoauueckui 3axkoH JI.M. MeHaeneeBa, 3aKOH MOCTOSHCTBA

COCTaBa, 3aKOH ABOTaapo

2.3

TEOPUHU XUMUU: ATOMHO-MOJIEKYJISIPHAS TEOpHsl, TEOPHS

3JIEKTPOIUTUYECKON TUCCOIUALIH

Brnanenue ocHOBaMu XMMHUYECKON TPaAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHHE TPAaBUIIBHO UCTIOIh30BATh N3yUCHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM dYHuclie MUHEpalbHBIC YIOOpEHHs, METaUTBl M CIUIABHI,
NPOAYKTHl TEpepadOTKH TPUPOAHBIX HCTOYHUKOB YTIIEBOJIOPOJIOB
(yras, mpupomHoro raza, HeTH) B OBITY, CEIIBCKOM XO3SMCTBE, Ha
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIsl OpTaHU3Ma YelIOBEeKa; YMEHHE MPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMUYECKHUX TIPOIIECCOB HAa OPraHWU3M YeJIOBEKa U OKPYKAIOIIYIO

IPUPOJIHYIO CPEy

3.2

YMCHUC HUHTCIPUPOBATD XUMUYCCKHUEC 3HAHUSA CO 3HAHUSAMH IOPYTUX

y‘le6HHX IpeamMETOB

3.3

HaJIN4M€ OIIbITa pa6OTH C pa3IMYHbIMU HMCTOYHUKAMH I/IH(1)OpMaI_II/II/I
10 XHMMHH (Haqua;[ U HAY4YHO-NOIIYJIIpHaA JIUTEpaTrypa, CJIOBApH,

CIPAaBOYHUKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTUBHO OLICHHUBATH I/IH(I)OpMaLII/IIO O BCIICCTBAX, HX
IMMPEBPALICHUAX n MMPaKTUICCKOM MPpUMCHCHUHN 151 YMCHHC

HCIIOJI30BaTh €€ s peuICHUusd y‘-Ie6H0-H03HaBaTeJ'IBHBIX 3aaa4

Bnagenne ocHoBaMH IIOHATHHHOIO arrmapara U CHMBOJHMYCCKOIO

A3bIKa XMMHUHU OJIA COCTaBJICHUA (I)OpMyJ'I HCOPraHn4YeCKux BCIICCTB,




YpPaBHEHUN  XMMHYECKUMX  pPEaKLUHMi; OCHOBAMH  XHMHUYECKOU

HoMmeHkatypsl (IUPAC u TpuBHaiibHOIN)

YMeHue oOBSCHATH CBsI3b MOJOXKEHHA 3j1eMeHTa B Ilepuommdeckoit
CUCTEME C YHCIOBBIMM XapaKTEPUCTUKAMM CTPOCHHUS AaTOMOB
XMMHMYECKHX DJIEMEHTOB (COCTaB M 3aps] sjapa, o0lee Yucio
UIEKTPOHOB), PACIPEAEICHUEM NIEKTPOHOB II0 3HEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MEprUoa0B, KaJlvuid U KaJIbIIUA

IIpencraBnenne O  MEPUOJMYECKONM  3aBUCHMOCTHM  CBOWCTB
XUMUYECKUX DJIEMEHTOB (paJnyC aToMa, dJIEKTPOOTPHUIATEIHHOCTH),
MPOCTBHIX W CIIOKHBIX BEIIECTB OT TIOJIOXKEHUS DJJIEMEHTOB B
[Tepuomnueckoid cucreme (B MalblX TMEpPHOJAX H  TJIABHBIX

HNOJArpyNIax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

Ymenue knaccuuuupoBarh:

7.1

XUMHUYCECKHUE DJIEMECHTHI

7.2

HCOPraHNMYCCKHUE BECIICCTBA

7.3

XUMHUYCCKUEC pCAKIINH

YMeHue onpenensiTh:

8.1

BAJICHTHOCTb W CTCIICHb OKUCJICHUA XHUMHWYCCKUX DJICMCHTOB, 3apsn

HOHa

8.2

BUJ XHUMHYECKOH CBS3M M THN KPUCTAJUIMUECKOM CTPYKTYpHl B

COCOANHCHUAX

8.3

XapakTep cpeibl B BOAHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHUN)

8.4

OKHCIIHNTEIb U BOCCTAaHOBHUTCIIb

Ymenune XapaKkTepu3oBaTh (bI/ISI/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCJIOPOJ, O30H, BOJOPOI, TrpaduT, anamas,
KpEeMHHH, a30T, ¢ocdop, cepa, XJIop, HATpUH, Kaaui, MarHui,

KaJIbLIUH, aJTIOMHHHH, KEJIe30)

9.2

CIIOKHBIX BEILECTB, B TOM 4YHCJIE WX BOJHBIX pPAacTBOPOB (BOJA,
aMMHUaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHABI W THUIPOKCHIBI
metamnoB [-IIA rpynn, amromunus, menu (II), nmnka, xeneza (II u
I1I), oxcuasr yraepoaa (I u IV), xpemuus (IV), azota u gocdopa (111
u V), ceppt (IV u VI), cepHucras, cepHas, a3oTucTas, a30THasd,

(docdopnasi, yroapHas, KpeMHHEBasE KUCIOTA U UX COJIH)

9.3

IMPOTrHO3UPOBATH n XapaKTCpU30BaTh CBONCTBa BCIICCTB B




3aBUCHUMOCTHU OT HUX COCTaBa U CTPOCHUA, IMPUMCHCHHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXXHOCTb IMPOTCKAHUA XUMHNYCCKUX

HpeBpameHMﬁ B pa3JIMYHbBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUs PEAKIUH, B

10
TOM YHCIIE:
10.1 peaxuuii HFOHHOTo 0OMeHa
10.2 OKHUCJIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIHI
103 WITIOCTPUPYIOIIAX ~XMMHUYECKHE CBOWCTBA M3YYEHHBIX KIJIACCOB
' (Tpymi) HEOpraHWYECKUX BELIECTB
10.4 MOJTBEPKIAIOLINX FEHETUYECKYIO B3aUMOCBS3b MEX 1y HUMU
11 YMeHue BIUUCIATh (IPOBOAUTH PACUEThI):
11 OTHOCHUTENIbHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJIF0 XUMUYECKOI0 AIEMEHTA B COCTUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM ra3on
114 [0 ypaBHEHUSM XUMMUYECKMX pPEaKIMH W HaXOIUTh KOJMYECTBO
' BEIIIECTBA, 00BEM M MacCy peareHTOB WU MPOIYKTOB PEaKLUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM ~ METOJaMM  HAy4yHOro TMO3HaHus  (HaOnrozneHue,
11 U3MEpEeHue, IKCIIEPUMEHT, MOJICIIUPOBaHKE) IPU U3YUECHUH BEILECTB U
' XMMHMYECKHX SBJICHMH; yMeHHe chopMynupoBath mpolieMy u
IPEJIOKUTH IyTH €€ peleHus
122 Oe3onmacHOil pabOTBl C XUMHUYECKUMH BEIIECTBAMM, XUMHUYECKOU
' HIOCYJI0M U J1abOpaTOpHBIM 000PYOBaHUEM
npaBUIaMU 0€30I1aCHOI0 OOpallleHuUs C BELIECTBAMH, HCIIOIb3yEMbIMU
B ITOBCEIHEBHON XU3HH, IPaBUJIaMH TIOBEJICHUS B LIESX cOepexeHus
13 3I0pOBbsl M OKpYXarolled HpUPOAHOM cpenbl; MOHUMAaHUE Bpena
' (omacHOCTHM) BO3/JEHCTBHMsSI Ha >KHUBbIE OpPraHM3MbI OIPEIeIEHHBIX
BEIIECTB, COCOOOB YMEHBIIEHUS W IMPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hannyne npakTHyecKMX HaBBIKOB IUIAHUPOBAHMS U OCYILECTBIICHUS
CJICAYIOIMINX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3yueHHe U OonHucaHue (PU3NYECKUX CBOMCTB BEILECTB; O3HAKOMJICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I n XUMHWYCCKNUMHA SABJICHUSAMU, OIIBITHI,




WUTIOCTPUPYIOIIME IPU3HAKY [TPOTEKAHUS XUMUUECKUX peakLnii

13.2

U3y4eHHE CIIOCOO0B pa3elIeHuUs cMecel

13.3

IOJlyY€HUE KHUCIOpOJa M HU3Y4YEHHME €ro CBOMCTB; IOJIy4EHUE
BOJIOPOJa U U3YUYEHHUE €ro CBOMCTB; MOJIy4EHHUE YIJIEKHCIIOrO ras3a u

HN3YYCHHUC CTO CBOI\/JICTB; IMMOJIY4YCHHUEC aMMHAKa U U3YUCHHUEC €TO CBOIMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOM MacCOBOM JOJIed

PacTBOPEHHOTO BEUIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (Jrakmyca, METHUIIOpaHXa 51
dbenondranenna) sl ONpeAeNICHUs] XapakTepa Cpellbl B PacTBOpax

KHUCJIOT U LIejo4ei

13.6

WCCIIEIOBAaHUE M OINHCAHWE CBOMCTB HEOPraHWYECKHX BEILIECTB
Pa3TUYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCUCTBHS KHUCIOT C METaJUIaMH,
OKCHJIAMH  METAJUIOB,  PACTBOPUMBIMA M HEPACTBOPUMBIMHU
OCHOBaHUSIMH, COJISIMHM; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUH;
BBITECHEHHE OJHONO MeTajula JpYI'MM W3  pacTBopa  COJH;
ucciaeaoBaHue aM(OTEPHBIX CBOWCTB THAPOKCUIIOB ATIOMHUHHUS H

LIUHKA

13.7

pelieHne dKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIACChI
HEOPTaHUYECKHUX COEIUHEHNT; «INEKTPOTUTHYECKAS
Iucconuanusy; «BakHeHImne HeMeTalulbl M HUX COCIUHEHUS;

«Baxnennne MeTaIbl M UX COCANHCHMU)

13.8

XUMUYECKHE IKCIIEPUMEHTHI, WJUTIOCTPUPYIOIIHE MIPU3HAKU
IPOTEKAHUs peakliii MOHHOrO0 OOMEHA; KauyeCTBCHHBIC pEaKIuu Ha
MPHUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HOHBI: XJIOPUI-, OPOMH/I-,
wonua-, cynbdar-, Qocdar-, kapOboHaT-,  CHIMKAT-aHHUOHBI,
THUAPOKCH/I-UOHBI, KATHOHBI aMMOHHS, MarHus, KaJbIIHs, aJIFOMHHHS,

xkenesa (2+) u kenesa (3+), menu (2+), HMHKA

14

YmMmenne:

14.1

MNPEACTABJIATL  PE3YJIbTATBl 3KCIICPUMCHTA B Q)opMe BBIBOOB,
JA0Ka3aTcIbCTB, rpa(pI/IKOB n Ta6J'II/II_[ U BBIABJIATH SMIIMPHUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATDH CBA3U MCKAY PCAJIBbHO Ha6J'II-OI[aeMBIMI/I XUMHUYCCKUMHA
SABJICHHUAMU U IIPOLIECCAMU, ITPOUCXOAAINIUMHU B MAKPO- 1 MUKPOMUPC,

OOBSICHATH IIPpHUYNHbI MHOF006pa3I/I}I BCIICCTB




HEPEYEHD 3JIEMEHTOB COAEPXAHUS, IPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 3K3AMEHE 110 XUMHH

Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa 1 cMecu. CriocoObl pa3iesieHus cMecei

1.2

ATOMBI © MOJICKYJIBI. Xumuueckue dieMeHTbl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTI)IC " CJIOXKHBIC BCIICCTBA.

1.3

Xumunueckas popmyna. BaneHTHOCTh aTOMOB XMMHUYECKUX 3JIeMEHTOB. CTeneHb

OKHCJICHUSA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHOICCTB. OTtHocuTelIbHAs aTOMHAs Macca.
OTHOCHTENLHAS MOJICKYJIsIpHas Macca. MaccoBas J0J XUMHUYCCKOT'O 3JIEMCHTA

B COEIMHEHNH

1.5

KonnyectBo BemectBa. Moas. MomsipHas Macca. MomsipHbIii 00bEM Ta3o0B.

BzanMocBsa3n KOJIMYCCTBA, MAaCChI U YUCJIa CTPYKTYPHBIX €IUHHAI] BEICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIPpU3HAKH.

3aKOH COXpaHEHMs MAacChl BEeleCTB. XUMHUECKHUE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuwomnueckas cucTeMa XUMHYECKHX 3JIEMEHTOB

J.N. MenaeneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuit 3akoH. [lepuoauueckas cucrema Xxumudeckux snemeHToB .M.
MengneneeBa. Ilepuoasl u rpynnbl. @U3MYECKUN CMBICT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€pHUOJa U I'PYIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aroMHbIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aTOMOB TMepBbIX 20 XUMHUYECKHX 3JIEMEHTOB

[Tepuonnueckoit cucremsl J[.1. Menaeneena

23

3aKOHOMepHOCTI/I B M3MEHCHHH CBOMCTB XMMHMYECKHUX DJIEMECHTOB IICPBBIX TpéX
Iepuoa0B, KallkA, KaJbLHA (pazu/lyca dTOMOB, OJICKTPOOTPHULATCIILHOCTH,
MCTAVIMYCCKUX MW  HCMCTAIMYCCKUX CBOﬁCTB) U HUX COCAMHECHUM B
COOTBCTCTBHH C IIOJIOKCHUEM DOJICMCHTOB B Hepnonnqecxoﬁ CUCTEME H

CTPOCHUCM UX AaTOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajieHTHas (HOJ'I}IpHa}I )51 HCHOJ'ISIpHaSI) CBA3b.
aﬂeKTpOOTpI/II_IaTeJ'ILHOCTB XUMHNUYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannuueckas CBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PpEHIETOK (aTOMHas, WOHHAs, METaJUInYecKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKU U BUAA

XUMHUYECKON CBA3ZU

Baxueiine mnpeacTaBUTENM HEOPraHWYECKUX BemIeCTB. Hemertambl U ux

COCAMHCHNA. Mertannsl 1 BX COCIMHCHUA

4.1

Knaccudukanus u HOMEHKIATypa HEOPTaHWMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyromiue: OCHOBHBIE, KHUCJIOTHBIE, am(oTepHbIE) u
HecosieoOpa3yrolmue; OCHOBaHWHM (WIENOYM M HEpacTBOPUMBIE OCHOBAHHS);
KUCJIOT  (KUCIIOpOACOAEpKaIue ¢ OECKHUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); coJiel (CPEHUX U KUCIIBIX)

4.2

@u3nyecKue M XHUMUYECKHME CBOMCTBA MPOCTBIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIA, XJIOpa, KHCIOpoia, cephl, a30Ta, pocdopa, yriepoaa, KpeMHUS

4.3

dusnueckrie W XUMHYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJUIOB: JIUTHA,
HaTpusd, KaJlud, Marovud U KajlbLWA, aJIIOMUHHA, KCEIIC3a. BHCKTPOXHMI/I‘ICCKI/II;'I

PAI HAIPSKEHUN METaIOB

4.4

®U3NYECKME U XUMUYECKHE CBOWCTBA BOJOPOJHBIX COCIUHEHUU HEMETAIIOB:

XJIOPOBOJIOPO/IA, CEPOBOAOPOIA, AMMHAKA

4.5

dusnveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemeTauioB: cepol (IV, VI),
azorta(ll, IV, V), docdopa(lll, V), yrnepona(ll, IV), kpemuusa(IV). [Tonyuenune

OKCHUJ0B HEMETAJIJIOB

4.6

XuMuveckue CBOMCTBA OKCHIOB: MeTauioB [A-IIIA rpymm, mmuka, memu(Il) u

xenesa(ll, II). [Tonyuenne okCHUIOB METAIIOB

4.7

XUMHUYECKUE CBOWCTBA OCHOBAaHUM U amM(pOTEpHBIX TMAPOKCHIIOB (HAa IpUMeEpe
TUAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). [lomydyeHue ocHoOBaHuUN U

amM(bOTEepPHBIX THIPOKCUIOB

4.8

OO0mue XUMHYECKUE CBOMCTBA KHCIOT: XJIOPOBOJOPOAHOHM, CEPOBOJOPOJHOM,
CEpHHUCTOM, CepHOM, a30THOU, (hochopHO, KpeMHUEBOH, yroiabHOH. OcoObie
XMMHUYECKHE CBOMCTBAa KOHILIEHTPUPOBAHHOW CEpHOM U A30THOM KHUCIOT.

HOHy‘leHI/IC KHCIIOT

4.9

OO0ue xuMHuYecKre cBoicTBa cpeHux coneil. [lomyuenue comneit

4.10

HOHy‘IeHI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHue BOAOPOAa, KHCJIOPOAdd, aMMMHAKA,

YTJICKUCIIOTO I'a3a B J'Ia60paT0pI/II/I

4.11

HonyquI/Ie aMMMHakKa, cepHoﬁ U a30THOH KHUCIIOT B MMPOMBIIIJIICHHOCTH. O6H_II/IC

CITIOCOOBI MOJIYUCHUA MCTAJJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMH HCOPraHUYCCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukanus XMMHUECKUX PeaKkUUil 10 pa3InyHbIM IpU3HAKAM: 110 YUCIy U
COCTaBy YYAaCTBYIOIIMX B PEAaKIHWU BEUIECTB, MO TemioBoMy 3ddekry, mo

W3MEHCHHIO CTEIICHEH OKHMCIICHUS XUMHUYCCKHX JICMCHTOB

5.2

TernoBoit 3GGeKT XUMHUYECKON pEaKIiy, TEPMOXUMHUYECKHE YPaBHEHHUs. DK30-

N QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXI/IMI/IquKI/Ie YpaBHCHUA
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OKHCANTENEHOBOCCTAHOBUTENbHBIE peakiuu. OKHCIUTENN U BOCCTAaHOBHUTEIH.
IIponeccbl  OKuCIIEHHMST M BOCCTAQHOBJCHMA.  OJEKTPOHHBIM  OanaHc

OKHCIIUTEIILHOBOCCTAHOBUTECIILHOM pCakuuun

5.4

Teopust AMeKTPOIUTHIECKON qucconuauu. KaTHoHbI, aHHOHBI. DIEKTPOJIUTHI U

HEINEKTPONUThI. CUITBbHBIE U clTa0bIe AIEKTPOIUTHI. CTENeHb TUCCOIHAIuN

5.5

Peakiun monHOro oOMeHa. YCIOBHS MPOTEKAHUS PEaKIMd MOHHOTO OOMEHa,

ITOJTHBIE Y COKPAIlEHHBIE HOHHBIE YPAaBHEHUS PEaKIUN

XHUMHS ¥ OKpYyXarolas cpeaa

6.1

BemiectBa m marepuanbl B TOBCEIHEBHOM KU3HU 4eloBeka. be3zomacHoe
WCIIOIb30BAHUE BEIIECTB M XMMHUYECKHX pEaKIUid B JIA0OpaTOpuu M OBITY.

HepBaﬂ IIOMOIIb TP XUMHYCCKHUX 0XKOraX MU OTPaBJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHE  OKpY’Karolled cpeabl  (KUCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3JyXa U BOJOEMOB), CIOCOOBI €r0 MPEeIOTBPALICHUS
[Ipenenbuas pomyctumas koureHTpamus BemiectB (ITJK). Pomp xumum B
pELIeHUH HKOJIOTMYECKUX Mpobiem. YcuieHue mnapHUKoBOro 3ddekra,

PaspymeHrue 030HOBOI'o CJ10sd

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHHSI U MX COSAWHEHHN B
OBITY, MEIMIIMHE, MPOMBINIICHHOCTH U CEIbCKOM Xo3siiicTBe. [IpumeHeHue
METAJIJIOB M CIJIAaBOB (CTalb, YYryH, AIOpaTlOMUHUN, OpoH3a) B OBITY H
IPOMBIIIJICHHOCTH X COeAMHEHU. [IoHATHE 0 KOPPO3HH METAJUIOB, OCHOBHBIC

CII0COOBI 3allIMTBI UX OT KOPPO3UHU

6.4

[IpupoHble HCTOYHUKU YTIEBOJOPOAOB (yrojb, NPHUPOIHBIA Ta3, HeDTh),

IPOAYKTHI UX TiepepaboTKu (OEH3HH), X POJIb B OBITY U MPOMBIIILIEHHOCTH

6.5

HepBOHa‘IaIIBHLIe MOHATHS 00 OpPraHMvYCCKUX BCHICCTBAX KaK O COCIUMHCHHAX
yriepoaa (MeTaH, 9TaH, 9TUJICH, alCTUJICH, 5TAHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[TonsiTHE 0 OMOJIOTMYECKU BaXKHBIX BCHICCTBAX: KUPAX, 6em<ax, YHJIEBOAax — U UX

POJIF B ’KU3HHU YCIIOBCKA




PacuéTnr:

7.1 o GpopmysiaM XUMHYECKUX COSTUHECHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMUYECKUM YPaBHCHUAM




YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






