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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUU K pe3yibTaTaM OCBOCHHUSI OCHOBHOM
00pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHIEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanusax Poccuiickoit denepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENsAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHABJIUBAET o0s13aTeNbHOe MPEIMETHOE COJIepKaHue,
IpeayCMaTPpUBAET pACOpPECI€HUEe €ro Mo KilaccaM M CTPYKTYPUPOBAHUE TI0
pazienaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHIyEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  Y4ETOM  MEXIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  TMpoIlecca, BO3PACTHBIX
OCOOCHHOCTEM OOydJaromuxcsi, ONpeaAe/sIeT BO3MOXXHOCTH TpeaMera s
peanuzanuu TpeOOBaHMM K pe3yJibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pe3yibrataM oOy4YeHHs] XMMHUHM Ha YPOBHE IeJIe N3y4eHHsI TPeIMETa 1 OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocss MO OCBOEHHUIO
y4eOHOT0 coJiepKaHusl.

3HaHME XHUMHUHU CIYKUT OCHOBOM i (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTePUAIbHOM €IMHCTBE MHPA, BAKHYIO
poJib UrparoT (QOopMUPYEMbIE XUMHUEH MPENCTaBICHUS O B3aMMOIPEBPAIICHUSIX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTAX PEIICHHs TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  pealu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI JUYHOCTH, €€ 001IeH 1 (yHKIIMOHATIBHOW IPaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEH
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEJIBHOW Y4eOHOW  JIeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOJUMBIX KakK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAYyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIS/1a HA €MHCTBO MPUPObI U YEJIOBEKA, SBIISIETCS OTBETCTBEHHBIM
3TanoM B pOPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYyeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlaHHble HampaBieHUS B OOYYEHHMHM XUMUU OOECHEUMBAIOTCS CHEUU(UKOIM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOT'O 0OIIEero oOpa3oBaHUsi OPUECHTUPOBAH Ha
OCBOCHHUE OOYYAIONIMUMUCS CHCTEMBbI TEPBOHAYATIBHBIX TMOHATHH XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 Toaxoaa K €€ uzyueHuto. Colep:kaHue CKIIAIbIBAETCA U3 CHCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OPraHU30BaHbl 1O TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTaBICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUYE€HUSI KAK OCHOBBI BCEI'0 €CTECTBO3HAHUS,

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TpeACTaBJICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTpPUBAIOTCS HA OCHOBE HSMIUPUYECKH
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITIONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS U BO3MOKHOCTEH MPAKTHUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4YaeMbIX BEUIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (hOPMHPOBAHHUIO
MPEJICTABIEHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHUNW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX alomHuil MUpY,
«buonorus. 5—7 knacce» u «Pu3zmnka. 7 Kiacey.

[Ipy wW3yueHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHME 3HAHWA OCHOB
XUMHUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATEIbHOCTU YEJIOBEKa M KakK OJHOr0 U3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBbI XUMHUYECKHX
3HAHUM — Ba)KHEUIINX (PaKTOB, MOHATHUM, 3aKOHOB U TEOPETUUYECCKUX TOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOrO0 XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHNH K HAyYHBIM METOJaM TO3HAHWS TPU HW3YYCHHU BEIIECTB U
XUMHAYECKUX peakuuid, B HOPMHUPOBAHUN U PA3BUTHH MO3HABATEIHHBIX YMEHUH U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JeSITEeNFHOCTH, OCBOCHHWU MpaBWI OE30MacHOTO OOpalleHus C BEIIeCTBAMHU B
MOBCEITHEBHOM JKU3HMU.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3Ha4YeHHE MPUOOPETN TaKUe e, KaK:

— (¢GopMUpOBaHHWE WHTEIUICKTYyaJbHO pA3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEILHOMY TPUHSATHIO DPELICHUH,
CHIOCOOHOI alanTUPOBATHCS K OBICTPO MEHSIOIIMUMCS YCIOBUSM KU3HU;

—  HampaBJICHHOCTh OOyYeHHs Ha CHUCTEMaTHYeCKOe MPHOOIICHHE
O0yJarolMXcs K CaMOCTOSITENIbHON TO3HABaTENbHOW JEATeIbHOCTH, HAyYHBIM
METOJlaM TIO3HaHUs, (OPMHUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrnieyeHue yCcIOBUM, CIOCOOCTBYIOMINX MPUOOPETEHUIO 00yYarOIIUMHUCS
OTbITa PAa3HOOOPA3HOU NEATENHHOCTH, IMO3HAHWS W CaMOIIO3HAHUS, KITFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHHUBEPCAIbHOE 3HAYCHUE IS
Pa3IMYHBIX BUIOB JCSATCILHOCTH;

— ¢opMmupoBaHue oOmel (QyHKIMOHAJIBHOM UM E€CTECTBEHHO-HAy4YHOM
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUH OOBACHATh M OLICHHWBATH SIBJICHUS
OKpY’KaIoILEr0 MHUpa, WCIOJIb3Ysl 3HAHUS U OIBIT, MOJIyYEHHBIE MPU HU3YyYCHHUU
XMMUH, TPUMEHATh HMX HIpPHU pPEIIEHUU NpoOJieM B IIOBCEJHEBHOM MKU3HU MU
TPYAOBOH €ATEIbHOCTH;

— (QopmupoBaHue y O00y4aromIMXCS T'yMaHUCTHUYECKHUX OTHOUICHHH,
NOHUMAHUSI LEHHOCTM XMMMYECKUX 3HAHUM i1 BBIPAOOTKH 3KOJOTHYECKH
11eJIeCO00Pa3HOro TOBEJAEHUS B OBITY W TPYIOBOW JAEATEIBHOCTH B LEJAX
COXpaHEHUs CBOETO 3/10POBbs U OKPYKAIOIIEH MPUPOIHOM cpeabl;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CAaMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMISl U HANPaBICHHOCTH JaJbHEHIIETO
o0yJeHHUSI.

OOmiee 4MCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eTO 00pa3zoBanusi, cocTapiseT 136 yacoB: B 8 kinacce — 68 yacos (2
yaca B HeJel0), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIEPKXAHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YelIOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemectBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOonax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUEe dyeMeHThl. CHMBOJIBI XUMHUYECKUX
a1eMeHTOB. [IpocThie U ClIoXKHbIE BEleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemllecTB. (OTHOCUTENbHAS AaTOMHAs Macca.
OtHocuTEenbHAS MOJIEKYJISIpHAass Macca. MaccoBasi 1011 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KomnuecTBo BemiectBa. Mosib. MonsipHas macca. B3auMocCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHYECKHX COCTUHCHHIA.

dusnyecKkrue U XUMUUYECKHUE SBIICHHUS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aK0H COXpaHEHHS MacChl BellecTB. XUMHUUYeckue ypaBHeHUs. Kiaccudukarus
XUMUYECKUX peakIuii (COeqUHEHHUsI, Pa3JIOKCHHS, 3aMEIICHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUYECKOH IMOCYA0M, MpaBuiaaMu paboThl B 1abopaTopuu U
npuéMaMu oOpalleHusi ¢ 1abopaTOPHbIM 000pYAOBAHUEM, U3YUEHHUE M ONUCAHHE
bU3UYECKUX CBOMCTB 00pa3lloB HEOPraHWYECKUX BEIIECTB, HAOJIOJICHHE
bu3uveckux (TIaBJIEHWE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJEHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHME CBEYH, MPOKAIMBAHUE
METHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJla C KUCJIOTOM) SIBJICHHM, HaOJIIOICHUE U
ONHMCAaHUE TPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHue caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBanum, B3aumMoAeHCTBUE Xkese3a ¢ pactBopoM coiu meau (I0),
M3YUYEHHUE CIIOCOOOB pa3JICNICHHS] CMECEH: ¢ IMOMOINBbI0 MarHurta, (uiIbTpOBaHUE,
BBITIAPUBAHUE, JUCTUULAIUSA, XpoMaTorpadusi, MpoBeeHNE OYUCTKH TTOBAPECHHOMN
conM, HAOJIOJICHUE W  ONHKCAaHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHWS MACCHhl, CO3JaHHUE MOJEIEH MOJICKYI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ Il HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech ra3oB. CoctaB Bo3nyxa. Kucimopon — 3jaeMeHT U MpocToe
BemiecTBo. Haxokmenwe kuciopoja B mpupojge, (Ppu3ndeckue M XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. IIpumenenue kucnopoaa. CrnocoObl



MOJIyYeHUs KUCIOpoJa B Ja0OpaTopud ©  TIpoMblluieHHOCTH. Kpyrooport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/1yXa, yCUJICHHE TapHUKOBOTO Y PekTa, pa3pyiieHue 030HOBOTO CIIOSI.

Bopopon — »memeHT M mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (Gu3MUecKue MW XUMUYECKHUE CBOWCTBa, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

Odusznyeckue CBOMCTBA BOAbL. Bojga kak pactBoputTenb. PacTBOpBI.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBasi 10Jis1 BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJAbL. OCHOBaHUS.
Ponb pacTBOpOB B mpupoJie U B KU3HU YesoBeka. KpyroBopoT BoAbl B IPUPOJE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenunit. Oxcupasl. Kiaccudukarus
OKCHJOB:  coyieoOpa3yroniye  (OCHOBHBbIC, KHUCJOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcuaoB. ®Pusznueckue U XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCUIo0B.

OcunoBanusi. Knaccudukanus ocHOBaHMM: WIENOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HomeHkiatypa ocHoBaHui. DPU3NUECKME M XMMHYECKHUE CBOMCTBA
ocHoBaHuil. [losrydeHrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dusznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetayuioB H. H. bekerosa.
[Tomy4denue KUCHOT.

Conu. Homenknarypa cosneil. @uszndeckre U XMMUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KAUYECTBEHHOE ONPEACIICHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, paclio3HaBaHWE M H3YyUYECHHE CBOWMCTB KHUCJIOpOAa, HaOJI0aeHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpamieHus TopeHus (Mokapa), O3HAKOMJIEHHE C oO0pa3laMH OKCHIAOB H
ONMMCAHWE WX CBOWCTB, MOJY4YEHUE, COOMpPAHHME, pACMO3HABAaHWE W H3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcuaom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPA3IOB BEIIECTB
KOJIMYEeCTBOM | MOIIb, WCCJIEIOBAaHHE OCOOCHHOCTEHW PACTBOPECHHSI BEIIECTB C
Pa3IMYHON PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICHCTBUE BOJBI C METAJUIAMU
(HatpuieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUAJIOB),



uccienoBaHue oOpa3lOB  HEOPraHMYECKUX BEIIECTB Pa3lIMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeETaJJlaMH, PEaKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJHOTO METallla APYTMM M3 PacTBOpa COJH, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKASl CBA3b.
OKHuCINTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. [lepuoauueckas cucremMa XUMUYECKUX JIEMEHTOB [l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpAa, HOMEPOB NEepuoja U
IPYIILIBI JIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX siaep. M3oromnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aTroMOB TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . M. MeHnneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosoxxeHutro B [lepuonnueckoii cucreme 1. 1. Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METALUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJAM.

3nauenue I[lepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJI1 pa3BUTHs Hayku W npaktuku. J[. M. MenneneeB — y4yéHbli U
rpaXk1aHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
[Iporiecchl okucaeHus U BocCcTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3lloB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKUUN
(ropenue, peakuu pa3noKeHHs, COSTUHEHNUS ).

Mexcnpeomemmunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U MOHSATUM, SIBIISIIOIIUXCS CUCTEMHBIMU ISl OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O LIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHATHUS: HAy4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiaccuUKaliusg, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, D3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIH],
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsij, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpaATbl, TOPHBIC MOPOJIHI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKIus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TIEPBBIX TpEX MEPHUOJOB, KaJlMs, KalblLHMs U UX
COCIMHEHUI B COOTBETCTBHM C IIOJOKEHHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM MX aTOMOB.

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

Knaccudukaius 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaiysa XuMU4eCcKUX peakiuii Mo pa3IudHbIM MPU3HAKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHEN OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKLMH, TEPMOXUMHUYECKHE
YpPaBHEHUS.

[TorsiTue o ckopocTH xuMu4eckoi peaknuu. [loHsTHE 00 0OpaTUMBIX H
HEOOpAaTUMBIX XMMHYECKUX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [loHssTne 0 xumMnueckoM paBHoBecun. DAKTOPHI,
BIIMSIIOIIME HA CKOPOCTh XUMHYECKOW pPEAKUUMHU M IOJO0KEHHE XUMHUYECKOIO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENbHBIE ~ PEAKI[MU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUMA €  HCHOJIb30BAHUEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTUYECKON JUCCOUMALNU. DIEKTPOIUTHI U HEJEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusi MPOTEKAHUS pEeaKIUiA HOHHOTO OOMEHa,
IIOJIHBIE M COKpAll€HHbIE HMOHHBIE YpaBHEHMs peakuuii. CBoOWCTBa KHCIIOT,
OCHOBaHMA U coJell B CBeTe MpEeJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJIIMU KPUCTAJUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOIMPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLEcCa AWCCOLMAUMU KHUCJIOT, IIEJIOYEd U CoJei
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJICICHHE Ta3a, o00pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  NPUMEPBl  OKUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEaKIUi
(ropeHue, peakiuu pasioKEeHHs, COSUHEHUS), paclO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C TIOMOIIbK0 KAYECTBEHHBIX pEaKUMd Ha HMOHBL, pEIICHUE
AKCHEPUMEHTAIbHBIX 3a/1a4.

HemeTaJibl 1 MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTHM CTPOCHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Quanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3aumMozeiiCTBUE € METAJJIaMH, HEMETaUIaMH, Ieso4aMu). XJIOPOBOJIOPO/I.
ConsHas KUCIIOTa, XMMHYECKHE CBOMCTBa, MOJydYeHHUE, NMpuMeHeHue. [leicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHUe CBOWCTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndecKkue u
XuMuyeckre cBorcTBa. OKCHIBI CE€phbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kwmciora, (u3nueckue W XHMHYCCKHE CBOWCTBA (00IIMEe  Kak
MPEACTaBUTENSI Kjacca KHCIOT W crenududeckue). XUMUYECKHE PpeaKilnw,
JeXalue B OCHOBE MPOMBIIIJIEHHOTO CHoco0a MOJYyYeHUsS CEPHOM KHUCIIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. Haxoxaenue cepsl U €€ COEIUHEHHM B MpUpojae. XUMHUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mass xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, paclpOCTpPaHEHUE B MPHUPOJE,
dbuznveckue U XuMu4eckue cBoictra. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npuMmeHenue. Coam aMMOHMS,
ux (pU3nyYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3NYECKUEe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnons3oBanue HUTpATOB H COJEH aMMOHUS B KadyeCTBE MHUHEPAJIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COETUHEHUSIMU a30Ta
(KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3JayxXa, MOYBbl W BoAoEMOB). docdop,
ajutoTporHbie Mogudukanuu pocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxcun docdopa (V) u dochopHas kuciora, pu3ndecKue ¥ XMMUUECKHUE CBOWCTRA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATBHBIX YA0OOPEHHUIA.

O6mas xapakrtepuctuka snemMeHToB IV A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJEepoj,  aJuIOTPOITHBIE
Moau(UKALMK, PACIPOCTPAHEHHE B TMpHUPOJE, (PHU3NYECKHEe U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. Kpyrosopot yriepoaa B npupoge. OKCuasl yriepoaa, ux
¢usznueckre W XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
NOJIyYeHHE W TpUMEHEHHE. DKOJIOTHYEeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoga (IV), rumore3a r1100aJIbHOTO TMOTEIJICHUS KIMMaTa, IMapHUKOBBIN
addekr. YronpHas KUcCIoTa U €€ CoM, nX (PU3NUEeCKUe U XMMHUYECKHE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HUOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE OHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COECAUHEHHUSX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCJIOTA).
[IpupongHbie HMCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (OeH3WH), WX POJb B OBITY U MPOMBIIIJICHHOCTH.
[lonsiTe 0 OMONIOTMYECKHN BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriaeBoJax — U UX
poJii B KHM3HUM 4YeJoBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue M XUMHUYECKHE CBOICTBA, MOJYy4YEHUE U
npumeHenne. CoenanHEHHs] KpeMmHHS B mpuponae. OOmme mnpeacTaBieHus 00
okcuse kpemuus (IV) m kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBIIIJICHHOCTU. BakHelue CTpoUTEIbHbIE MaTepHallbl: KEpaMHUKa,



CTEKJIO, LIEMEHT, OeToH, *kene300eToH. [Ipobiembl 6€30MacHOro MCIOJIb30BaHUS
CTPOUTENBHBIX MATEPUAJTIOB B IOBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxaromue (U3NYECKUE W XUMUUYECKHE CBOMCTBa
rajjoreHOB M WX COCAMHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpaslaMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMu  ceppl W e€  CcOoeAUHEHUSMU  (BO3MOXKHO  HCIIOJIb30BaHHE
BUJIeOMaTepraoB), HaOOICHHE TIpoliecca OOyTiMBaHUS caxapa Moja JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM pEeaKIuM Ha Cyibdart-
MOH W HaOJIOJIeHHE MpU3HAKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoMicTBamMu azora, ¢ochopa M HUX COSAUHEHUM (BO3MOXKHO HCIIOIH30BAHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W W3YYCHUE CBOWCTB aMMHaKka, IPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHUS U (PocdaT-uOH U U3yUYEHHE MPHU3HAKOB
WX POTEKAHUS, B3aUMOJICCTBUE KOHIIEHTPUPOBAHHON a30THOM KUCIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX peHmETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IIPOIIECCOM  aJICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTa3a, MoJyyeHue, cCoOOMpaHue, paclio3HaBaHUE U W3Yy4YCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiui Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYE€HHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHUE SKCIEPUMEHTAIbHBIX
3az1a4 no treMe «BakHelne HeMeTaJuIbl U UX COETUHEHUS)).

MeTanjibl M UX COeIMHEHUS

OO6mrast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux isnemeHtoB J[. W.
MenneneeBa u cTpoeHus: atToMoB. CTpoeHHne MeTamioB. Merajnueckas CBsI3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DJNEKTPOXUMHUYECKHM  psif
HarnpsHKeHU MeTamnoB. dusnyeckne U XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
crnocoObl TosyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CmiiaBbl (CTalib, YYTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUe B [lepruoanyecko cucreMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHEe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpusi U Kanusi). OKCUJIBI U



TUAPOKCHABI HaTpusi HW Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HX
COCIMHECHUM.

IIlenoyHO3EMENBHBIE METAJUIBI MArHMM W KalbLIMK: TOJOXXCHHE B
Ilepuonnueckon cucreMe xumudeckux sinemeHToB JI. 1. Meunneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B rpupoae. PU3nUeCcKue U XUMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMI: TIOJIO)KEeHUE B [lepnoanyueckoi cCUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxOXAeHHUE B Ipupoae. Pusnyeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conn kenesa (1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHME C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJIe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLMN HAa MOHBI: MAarHus, KaJblLUs, AJFIOMUHUS, LIMHKA, JKEJie3a
(I1) u xene3a (III), meau (II), HabmromeHNE W ONMKMCAHUE MPOILIECCOB OKPAIIHBAHMUS
IUIaMEHU HMOHAMM HATpus, Kajausg M Kajdblus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), UCCIe0BaHNEe aM(OTEPHBIX CBONCTB THAPOKCHUIA ATIOMUHHUS
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «BaxHueimue
METAJUIBI U KX COCTUHEHUSY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B NMOBCEIHEBHOM KW3HH YeEJIOBEKa. be3omacHoe
MCIIOJIb30BAaHUE BEIIECTB U XMMHUYECKUX peakinuil B ObITy. I[lepBas momornis mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (ImpeaenbHas TOMycTHUMast
KOHIIeHTpanus Beulects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3IoB MaTepHaioB (CTEKJIO, CIIaBbl METAJIOB, TOJUMEPHBIC
MaTepualbl).

Mexcnpeomemmunie ceazu



Peanuzanmsi MeXIpEeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBJISIETCSI 4epe3 HCIOIb30BAaHME KaK OOMMX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONIUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAYYHBIH (DaKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUSA, MEePUOJIUIHOCTh, HAOIIOACHHE,
OKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBIICHHUE, ITAPHUKOBBIN
3 PeKT, TEXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJHUKH,
NOJYNIPOBOIHUKH, JHAJCKTPUKH, (POTODIIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
peméTka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIXxaHue, OMocdepa, IKOCUCTEMA, MHUHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJIEMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpadbl, TOPHBIC TMOPOIHI,
I0JIC3HBIC UCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUS

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE pE3yibTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMd U HOPMAaMHU TOBEJACHUS M CIIOCOOCTBYIOT MpoIleccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIIMATTU3AIIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAIOT  TOTOBHOCTH  OOydYaromuxcs
PYKOBOJICTBOBAThCSl CUCTEMOU  TO3WTHUBHBIX IIEHHOCTHBIX OpHEHTAIMA U
pacuIpeHue OMbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJeAWI0, TMOHMMaHUs 3HAYCHHS XUMHUYECKOM HAyKU B JKH3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BJIAJCTh JIOCTOBEPHON HHGpOpMAIIUCH O
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTABICHUS O COLUMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTU B OOIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESITENHbHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH MpH
BBITIOJTHEHUU YYEOHBIX, TII03HABATENIBHBIX 3a7a4, BBIMOTHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIEcce ITOW Y4YeOHOU JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IOCTYNKA CBOMX TOBapUUIEH C MO3ULIHUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUM MOCTYIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUs HAYKH W COCTABIISIONINE
OCHOBY [l IOHMMAHUS CYIIHOCTA HAaYyYHOW KapTUHBI MHpA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOTHOM CPEION, O POJIM XMMHUU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHBIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUHM, HEOOXOJMMBIE i1 OOBSCHEHUS HAOI0/IaeMbIX MPOILIECCOB U SBJICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JHOOO3HATENbHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IICHHOCTH W3HW, OTBETCTBEHHOI'O OTHOIICHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HU,

S) TPyA0BOIr0 BOCIIUTAHUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHHS TPEJAMETHBIX 3HAHUM 10 XUMHU, OCO3HAHHBIM BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHHUST 00pa3oBaHus ¢ yU4ETOM JIMUHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XMMHUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOHM MpoheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHUSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCHOHAIBHON CPEJIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHMMAHUE LIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
Gu3uecKOMy U TICUXHMYECKOMY 3J0POBBIO, OCO3HAHHME IEHHOCTH COOIIO/ICHUS
npaBMJI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOJCH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, IMOJIydaeMble MPU U3YYCHUH XUMUU, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPY’KAIOIIEH NPUPOJHONU CPEIOH, JJIsI OBBIIIECHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHS TJIOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MpPOOJeM M MyTel UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaTHCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COMAIIBHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpeaMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHA (3aKOH, TEOpHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U IPYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 3TUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYISATHBHBIE), KOTOpblE OOECHeuuBarOT (OPMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAHUIO U OCYIIECTBICHHUIO y4eOHOM
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAHUMU: PAaCKPBIBATh CMBICI XUMHUYECKUX MOHSATUN (BBIACIATH WX XapaKTEpPHbIC
MPU3HAKH, YCTAHABIWBATH B3aUMOCBSI3b C JIPYTUMH TMOHSATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MO, UCTIOJIb3yEeMbI€ B XHMUH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBbHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DSJIEMEHTA), XUMH4YecKas ¢dopMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH y4eOHO-TT03HAaBATENbHBIX 33/a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISTH MU XapaKT€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBble ucciienoBarejbCcKHe IeMCTBUSA:

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KaueCTBE OCHOBBI MJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BbICKAa3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOmoaarh 3a XOAOM Mpolecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAHUS, COCTABISTh OTYET
0 MpojenaHHol padorte.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJAOB U (POPM IPEACTABICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHMS, CIPaBOYHBIC
mocoOus, pecypcsl WHTepHEeTa), KpPUTUYECKH OIICHWBATH MPOTUBOPEYMUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl NMPU MOUCKE U OTOOpE
uHGOpMAIUU U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHNUE ONbITA B
00JaCTH  MCHOJB30BaHMUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpO aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTEIILHO BHIOMPATh ONTUMAIbHYIO (POpMY IpeacTaBlieHus WHDOpMauu U
WUTIOCTPUPOBATh pEIIaeMble 3aJayd HECJIOKHBIMU CXEMaMH, JharpaMmamu,
IpyruMu popMaMu rpauku U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALMIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpelibl.

KomMyHnkaTHBHBIE YHHBeEPCAJIbHbIE YUeOHbIE TeiiCTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora U (WiIM) JUCKYCCUHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
ACSTENIPHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaX; JeNaTh MPE3CHTAIIHIO
PE3YJIbTATOB BBIMOJHEHUSI XMMUYECKOTO JIKCIEepUMeHTa (J1abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO MTPOCKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENIbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HHUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3uiui (00CYXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHI, ONpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PerynsiTuBHBIe YHHBepcaibHbIe YueOHbIe eiicTBUS:

YMEHHE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee 3 (PeKTUBHBIE CTIOCOOBI pelIeHUs] yUeOHBIX U
MO3HABAaTENbHBIX 3aJ7]a4, CaMOCTOSITENIbHO COCTAaBJIATh WM KOPPEKTHPOBATH
MPEJIOKEHHBIA QITOPUTM  JEWCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asBICHHOW LEIH, YMEHHE
MCIIOJIb30BaTh M aHAJTM3UPOBATh KOHTEKCTHI, IPE/jIaraéMble B YCIOBUH 3a/1aHUH.

MNPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeAMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHOM (eaepanbHONM paboueil mnporpamMmon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOMIMMHCA HAyYHbIE 3HAHUS, YMEHHUS U CIIOCOOBI



NeucTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHHUS, €ro HWHTepIpeTaluu,
npeoOpa3oBaHUIO U MPUMEHECHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K koHiry oOydenus B 8 ki1acce npeMeTHbIE pe3yJIbTaThl HA 0230BOM YpOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PACKpBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHSTHN: aTOM, MOJIEKyIa,
XUMHUYECKUI D3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpPOHASE M HEOJHOPO/AHAS ), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAsI U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00bEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUSI, XUMHYECKasl peakuus, KiacCuPpukamusi peakiuil: peakiuu
COCIMHEHUS, pEeaKIUu pPa3JIOKEHUs, PEaKIMU 3aMEIICHUs, pPeaKIuu
o0OMeHa, HK30- ¥ SHJOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKas CBS3b, MOJSPHAS W HEMOJSIpHAs KOBAJIGHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBasi JOJisI BEIIEeCTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PACTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHATHH H
IPUMEHATH 3TH HOHITUS MIPU ONUCAHUH BEUIECTB U UX MPEBPALLCHHI;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XUMHYECKOW CBs3U (KOBaJICHTHass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX JJIEMEHTOB OT MX moJjiokeHus B Ilepuogunueckoid cucreme,
3aKOHOB COXPAHEHMSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATUS  «TJABHAs
noarpymnmna (A-rpynma)» u «mobouynas noarpymma (b-rpynma)», Mansie u
OombIIME TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmoguyeckass cucrema XuMHueckux diemenrtoB [l U.
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij A1pa, 00IIee YUCIIO 3JIEKTPOHOB
U pacrnpeaereHle uxX no 3JeKTPOHHBIM CII0SIM);

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

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

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXXHOCTM MPOTEKAHUS XHWMHYECKUMX IPEBpPALCHUNA B
Pa3JINYHBIX YCIOBUAX;

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

IPUMEHATh OCHOBHBIE ONEPAlMM MBICIUTEIBHONW JEATEIbHOCTH — aHaIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHue, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh ~ NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH |
nabopaTopHbiM 00OpYIZOBaHHEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIOJIHEHUIO
7a00paTOPHBIX XMMHUYECKUX OIBITOB M0 TMOJYYCHHI0O U COOUpaHUIO
ra3oo0pa3HbIX BENIECTB (BOJAOpPOAA U KHCIOPOJa), NPUTOTOBICHUIO
pPacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAUTH  XMMHYECKHUE  DKCIEPUMEHTHI IO
PaCIO3HABAHUIO PACTBOPOB WIEJIOYEH M KHCIOT C IIOMOIIBIO HHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPYTHUE).

K koHiy 00ydenus B 9 kiacce npeIMeTHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIlusi, XUMUIECKasi CBS3b, TEIUIOBON A(DdekT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJEKTPOJIUTHYECKAsT JTHUCCOLUMALMS, PEAKIUA HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb,  OKHCIEHHE W  BOCCTAHOBIICHHUE,
amotponusi, aMmGpOTEPHOCTh, XUMHUECKasl CBSI3b (KOBaJCHTHAs, MOHHAs,
METaJUIMYeCcKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METaIIOB,
CIJIaBbl, CKOPOCTb XWMHUYECKON pEaKUHuH, MPEACIbHO IOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHMHYECKUX TOHITUUH U
NPUMEHSATH T MOHSTHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAICHUIA;
UCIIOJIB30BaTh XUMUYECKYID CHUMBOJHUKY JUISi COCTaBJICHUS (POpMys
BEIIIECTB M YPABHEHUN XUMUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTEIEHb OKUCICHUS! XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIUMHEHUH 1o ¢GopMmynaMm, BHJI XUMHYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaUIMYeCKasi) B HEOPraHMYECKUX
COCIMHEHUSAX, 3aps]l MOHA MO XMUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHWYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
pELIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbici [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBAaTh €ro IOHUMAaHHE: ONMUCHIBAaTh M XapaKTEPU30BaTh
Tabinunyto dopmy Ileproanyeckoit CUCTEMBI XUMHUYECKUX DJIEMEHTOB:
paznuyarh TMOHATUSL «rJaBHas mnoarpymnmna (A-rpymnma)y U «mnoOodHas
noarpynmna (b-rpynma)», Maneie U OoJibIlIME TEPHOIBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOM Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMUYECKHUX
AJIEMEHTOB (COCTaB W 3apsia  sjapa, oOIlee 4YHCIO JJIEKTPOHOB U
pacripefieieHie HMX 10 JJICKTPOHHBIM  CIIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MaliblX MEPUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMUYECKHE peakuuu (M0 YUCIYy M COCTAaBY YYACTBYIOIIUX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKHCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBa TPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
npuMepaMyd MOJIEKYJIAPHBIX U HMOHHBIX YPAaBHEHUN COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIU;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEX/y BEIIECTBAMH PA3IUYHBIX KIIACCOB,
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHi
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIuii;
NPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XHMHUYECKUX TMPEBPAIEHUI B Pa3TUYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYIO ¥ MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o ¢opMmyle
COCTUHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnoaTh  MpaBuja  MOJIb30BAHUS  XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWia OOpameHus: ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONIME  KadeCTBEHHBI  COCTaB
pa3IMYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OPOMHU/I-,
uoaua-, kapOoHat-, ¢ocdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M HMOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKHUX BEIIECTB;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEIFHON ACSTEIBHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O0000IIeHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — [JI1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJII0/ICHNEe, M3MEpPEHUe, MOJACIUPOBAHUE, DKCIEPUMEHT (pEeasbHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa. Ilonsitue o kucnorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoTbI

[Ipenmer xumuu. Poss XuMuu B )KU3HU
geJjioBeKka. Telia u BemecTna

IlonsaTue o METOJaX IIO3HAaHUA B XUMHUHU

[IpakTnueckas padorta Ne 1 «IIpaBuiia
paboThl B 1a6OPATOPUU U TPUEMBI
oOpallieHus ¢ J1abopaTOPHBIM
000pyTOBaHUEM

Yucrtele BemrectBa u cMmecu. CriocoOnl
pa3aesieHus: cMecei

[Ipaktrueckas padota Ne 2 «PazneneHue
cMecelt (Ha mpuMepe OYMCTKY TOBAPEHHOM
COJIH)»

ATOMBI U MOJIEKYJTbI

XUMUYECKHUE DTIEMEHTBI. 3HAKH (CUMBOJIBI)
XMUMHUYECKUX 3JIEMEHTOB

HpOCTBIe " CJIOJKHBIC BCIICCTBA

O 0| X |

ATOMHO-MOJIEKYJIIPHOE YYEHHUE

3aKOH MMOCTOSIHCTBA COCTaBa BEIIECTB.
Xumunyeckas popmyna. BaneHTHOCTh aTOMOB
XMUMHUYECKUX JIEMEHTOB

11

OTHOCUTeNnLHAsA aTOMHas Macca.
OtHocuTenbHAS MOJICKYJIIpHas Macca

12

MaccoBas 1015 XUMHYECKOI0 3JI€MEHTa B
COCAMHCHNN

13

KoaunuectBo BeliecTBa. MoJb. MOJ'IHpHaH




Macca

14

dusuyeckue U XUMUYCECKUE SIBICHUS.
XUMUYECKask peakius

15

[Ipu3Haku 1 ycioBus NPOTEKaHUS
XUMHUUYECKUX PEAKLINil

16

3aKoH COXpaHEHUsI MacChl BEIIECTB.
XHWMHUYECKUE YPABHEHHUS

17

Breraucnenus KOJIMYECTBA, MAaCChl BCIIICCTBA
110 YPaBHCHUAM XMUMHUYCCKUX peaKuHﬁ

18

Knaccudukanust XauMuueckux peakini
(coenuHEeHMS, pa3JIOKEHUS, 3aMEIICHUS,
obmeHa)

19

M. B. JIoMOHOCOB — y4Y€HBI-
sHIuKIonequcT. O000IIeHNE 1
CUCTEMAaTHU3alus 3HAHWI

20

KontponsHas padorta Nel o teme
«BemecTBa 1 XUMUYECKUE PEAKITHI

21

Bo3nyx — cmech razo. CoctaB Bo3ayxa.
Kucnopon — sneMeHT u mpocToe BEMIECTRO.
O30H

22

dusnyeckue U XUMUYECKHE CBOMCTBA
KHCJIOpoJia (PeaKIuy OKUCIICHUS, TOPEHHE).
[Tousarue 00 oxkcumax

23

CriocoOsl MmotyueHus: KUCIopoia B
nabopaTopuu U MPOMBIIIIEHHOCTH.
[Ipumenenue Kucaopoaa

24

TennoBoii 3¢ (hekT XUMHUECKON peaKinu,
MOHATHE O TEPMOXHUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMHUUYECKHX PEAKIUAX

25

TornuBo (HedTh, yrojb U METaH).
3arpsi3HEHUE BO3/lyXa, CIOCOObI €ro
PEJOTBPAILCHHS




[Ipaktuyeckas padora Ne 3 o reme

26 «[lony4yeHnue u coOupanue KHCIOpo/a,
W3yYEHHUE Er0 CBOMCTB)

27 Bonopos — aneMeHT u mpocToe BEIIEeCTBO.
Haxoxnenue B mpupoe

73 DU3NYECKUE U XUMUYECKUE CBOMCTBA
BoJiopoja. [Ipumenenune Bogopoaa

29 [ToHsITHE O KUCIIOTAX U COJISIX

30 Crioco0sl mosty4eHust BOJ0poaa B
naboparopuu
[IpakTnueckas padota Ne 4 o Teme

31 «ITomyuenue u coOupaHue BoI0POa,
W3y4YEHUE E€r0 CBOWCTB)

32 Monsipabiii 00bE€M ra3oB. 3ak0H ABOTaAPO
Boruncnenus 00bEMa, KOJIMUECTBA BEIIECTBA

33 rasa o ero M3BeCTHOMY KOJIUYECTBY
BEIIIECTBA WM 00BEMY
Brruncnenus 005EMOB ra3oB 10 ypaBHEHUIO

34 peaKkIiy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOIIEHU ra30B

35 dusnyeckre U XUMHUYECKHIE CBOMCTBA BOIbI

36 CocraB ocHoBanuii. [TonsiTue 06
WHJIMKaTOpax
Bona kak pactBopurens. HaceilieHHnbsie u

37 HEHACBIIIEHHbIE pacTBOPBL. MaccoBas 1o
BEILIECTBA B PACTBOpE
[IpakTuueckas paborta Ne 5 mo Teme

38 «IIpuroToBieHue pacTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIel paCTBOPEHHOTO BEILIECTBA»

39 KonTtposnpHas padota Ne2 o teme
«Kucnopoa. Bogopon. Boga»

40 Oxcuppl: cocTaB, KiacCupUKaIus,




HOMEHKJIaTypa

[Tosydyenune u XMMHUYECKUE CBOMCTBA

41 KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

42 OcHoBaHUS: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa

43 HonyquHUe 1 XMMUYECKHE CBOMCTBA
OCHOBaHUM

44 Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa

45 [Tosrydenne u XMMHUYECKUE CBOMCTBA KUCIOT

16 Comnu (cpemnue): HOMEHKIIATYpa, CrocoObI
MOJIy4EHUs, XHMHUYECKUE CBOMCTBA
[IpakTueckas pabota Ne 6. Pemenue

47 SKCIEPUMEHTAJIbHBIX 33124 10 TEME
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COEIUHEHUIN

43 I'enetnyeckas CBSI3b MEKIY Ktaccamu
HEOPraHMYECKUX COETUHEHHM

49 O060011eHre U cucTeMaTu3alus 3HaHu|
KontponbHas padota Ne3 mo teme

50 "OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"
[lepBbie MOMBITKU KIIACCU(PUKAIIUU

51 XUMHUYECKUX 21eMeHTOB. [loHsTHE O Tpymmax
CXOJHBIX JIEMEHTOB
[Tepuoauueckuii 3axon u [lepuoanueckas

52 CHUCTEMa XMMHUYECKUX demeHToB JI. H.
MenneneeBa

53 Ilepuropl, rpymnIibl, NOATPYIIIBI

54 Crpoenne atoMoB. CocTaB aTOMHBIX SJIED.

30To1H8I




CTpocHHUE NEKTPOHHBIX 000JI0YEK aTOMOB

55 anemeHToB Ilepuonnueckoit cucremsr /1. 1. 1
MenpeneeBa
XapakTepucTuKa XUMUUECKOTO 3JIEMEHTA 110

56 ero noyoxeHuto B [lepuoauueckoit cucreme 1
. N. MenneneeBa
3navenue [leproanueckoro 3aKoHa ajis

57 Pa3sBUTHs HaYKH H NPAKTAKH. . . 1
MenneneeB — y4E€HBIN, MEIaror u
rpaKJIaHUH
Peseprubrit ypok. O60011eHIE 1

58 cucrtemarusanus 3HaHuii / Beepoccuiickast 1
IpoBepouHasi paboTa
KonTponbnas pabora Ne4 no teme

59 «CTtpoenne atoMa. XUMHUIECKast CBS3bY / 1
Bcepoccuiickas mpoBepodHas paboTa

60 DNEeKTPOOTPULIATEIBHOCTh ATOMOB 1
XMUMHUYECKUX 3JIEMEHTOB

61 HNoHHas xumuyeckas CBs3b 1

62 KoBaneHntHas noisipHas XuMHU4eCcKas CBs3b 1

63 KoBaneHTHast HENOsIpHAs] XUMUYECKasl CBSI3b 1

64 CrerneHb OKUCIICHUS 1

65 OKHUCAUTENbHO-BOCCTAHOBUTEIbHBIC PEAKIIUU 1

66 OKucauTeN U BOCCTAHOBUTEIIU 1
PesepBuriit ypok. O600mIeHE U

67 cucTtemaTu3anus 3Hanui o reme «CtpoeHue 1
aToMa. XUMUYecKasi CBSI3b»

63 PesepBHbIit ypoOK. O606£ueHHe u 1
cUcTeMaTu3alus 3HaHUH
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9 KUIIACC

Ne i/t

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoJbHbie
padoThbI

IIpakTHYeckue
padoThbI

[Iepnoanueckuit 3axoH. [lepnoanueckas
CUCTEMAa XMMHUYECKUX d1eMeHTOB JI. M.
Menpeneesa

3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB
XUMHUYCCKHUX DJIECMCHTOB IMEPBBIX TpéX
TIEPHOJIOB

Knaccudukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX BEIIECTB

Bunn xXuMHueckoil CBSI3U U THIIEI
KPUCTAJUIMYECKUX PEIIETOK

KontponsHas padota Nel o teme
«IToBTOpEHUe U yriyOneHne 3HaHUI
OCHOBHBIX pa3/esioB Kypca 8 kiacca»

Knaccudukanus XuMuueckux peakiui 1mo
Pa3IMYHBIM TPU3HAKAM

[ToHsiTHE O CKOPOCTU XUMHUYECKOI
peakuu. [IoHITHE 0 TOMOTE€HHBIX U
TE€TEPOreHHBIX PEAKIIHIX

ITonsaTrue 0 XUMHUUECKOM PaBHOBCCHHU.
(DaKTOpLI, BJIMAOINHUEC HAa CKOPOCTH
XUMHYECKOH pC€aKiuu U IOJIOKCHUC
XUMHUYCCKOT'O PAaBHOBCCH

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
peaxiuu

10

Teopm[ BHCKTpOHHTquCKOﬁ JAUCCOLMAaIIH.
CunbHEIC U cIa0bIe SJICKTPOJIUTELL

11

HoHHbIE ypaBHEHHUs peaKLUil




XUMHYECKHE CBOMCTBA KUCIOT U

12 OCHOBaHUU B CBETE MPEACTaBICHUI 00
AIEKTPOJUTUUECKON JUCCOLMAIIIT
XHUMUYECKUE CBOMCTBA COJIEN B CBETE

13 MPECTAaBICHHUIA 00 AIEKTPOIUTHIECKOM
JTUCCOITMAIINN

14 [TonsiTe 0 rHApPOIU3E COJIEH

15 O0600111eHre U CUCTEMAaTHU3aIs 3HAHUIA

16 [IpakTnueckas padota Ne 1. «Pemienue
AKCIIEPUMEHTAJIBHBIX 337129
KonTponsnas pabora Ne2 o teme

17 «NEKTPOIUTHYECKAS TUCCOIUALIHS.
XUMUYECKUE PEAKIIMU B pACTBOPAX»

18 OO6mrast XxapakTepUCTHKA TaJIOTEHOB.
XUMHUYECKUE CBOMCTBA HA MPUMEPE XJI0pa
XnopoBogopoa. ComnsiHast KUCIIOTa,

19 XUMUYECKUE CBOWCTBA, MOIYYEHHE,
MIPUMEHEHHE
[IpakTrueckast pabota Ne 2 o Teme

20 «ITonyyeHue COJITHON KUCIIOThI, U3YYCHUE
€€ CBOMCTB»

Boruncnenus o ypaBHEHUSIM XUMHYECKUX

21 peaKuii, €CJIi OJJMH U3 PEareHTOB JaH B
H30BITKE

2 OO01as xapakTepucTuka 3neMeHToB VIA-
TPYIIIbI
AnnoTponHbie MOIU(MUKALIUN CEPHI.

23 HaxosxeHue cepel 4 €€ COeIMHEHUN B
npupojie. XMMHUYECKHUE CBOMCTBA CepPbI

o4 CepoBonopon, CTPOCHHE, buznueckue u
XUMUYECKHE CBOMCTBA

25 Oxcuppl cepbl. CepHast KMCIIOTA,




¢bu3nyeckre 1 XUMHYECKHE CBOICTBA,
IIPUMEHEHHE

26

XHMMHMYECKUE PEAKIUH, JIEKAIE B OCHOBE
MIPOMBIIIJIEHHOTO CII0CcO0a MoTy4eHus
CEpPHOM KUCIOThL. XUMUYECKOE
3arpsi3HEHUE OKPYKaIOLIEH cpeibl
COEJIMHEHUSIMU CEPBI

27

Brrancinenne MaccoBOU 1O BEIXOJA
MPOJIyKTa pPEaKuu

28

OO6mrast XxapakTepucTuKa 3J1eMeHTOB VA-
rpymIbl. A30T, pacpoCTpaHCHHE B
npupoe, Gpu3nuecKue U XuMHUIEeCKHe
CBOICTBA

29

AmMMUax, ero (pu3NYeCKue 1 XUMUYECKHE
CBOWCTBA, MTOJIyYEHHE U IPUMEHEHUE

30

[IpakTrueckast pabota Ne 3 o Teme
«[lonyyeHue aMmMuaka, U3yueHuUeE ero
CBOWCTB»

31

A3oTHas KucCioTa, e€ pusnueckue u
XMMHUYECKUE CBOMCTBA

32

Hcnonb3oBaHuEe HUTPATOB U COJIEH
aMMOHHUS B KAY€CTBE MUHEPATbHBIX
ynoOpeHuii. XuMHU4YecKoe 3arps3HeHNE
OKpY’Kalolllel cpeibl COeAMHEHUSIMHU a30Ta

33

®ochop. Oxeun bochopa (V) u
dhochopHas kucioTa, GPU3NIECKUE U
XUMUYECKHUE CBOMCTBA, MOJTyYCHHE

34

Hcnone3oBanue gocdaToB B KauecTBe
MUHEpaIbHbIX YA00peHHii. 3arps3HeHue
IPUPOJHOM cpenbl pocdaTramu

35

YFnepoz[, pacnpoCTpaHCHUC B IIPUPOAC,
(I)I/ISI/ILIGCKI/IC U XUMHYECKHE CBOMCTBA




36

Oxcuppl yriaepoaa, ux pusudeckue u
XHUMHYECKHUE CBOMCTBA. DKOJIOTUYECKUE
po0JIeMBI, CBSI3aHHBIC C OKCHIOM
yraepona (IV)

37

VYronpHasg KUCIOTA U €€ COJIN

38

[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.
KauecTtBeHHas peakiiys Ha kapOoHaT-HOH"

39

[TepBoHauanbHBIEC TOHATHS 00
OPraHMYeCKHUX BEIIECTBAX KaK O
COEIMHEHMSX Yriepoia

40

Kpemuuii u ero coeqmHeHus

41

[IpakTueckas pabota Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 3a/1a4 TI0 TEME
«Baxnennne HeMeTaJIbl i UX
COEIMHEHUS

42

KontponbHas padota Ne3 o teme
«Baxuenme HeMeTauIbl U UX
COETMHEHU S

43

OO01as XxapakTepuCTUKa XUMUYECKHX
3JIEMEHTOB — METaJUI0B. MeTtamnueckas
CBSI3b M METaJNINYeCKasi KpUCTAJUIMYECKas
pemérka. Pu3nyeckre CBOMCTBAa METAIIIOB

44

XUMUYECKUE CBOWCTBA METAIIJIOB.
DIEKTPOXUMHUYECKUH Pl HAIPSHKEHUM
METaJJIOB

45

O61ue crnocoObl NOTYYeHUS] METAJIOB.
CrnaBel. BeruncneHus no ypaBHeHUSIM
XUMHYECKUX PeaKIUid, €CIU OJHUH U3
pEareHToB COJIEPKUT MPUMECH

46

Ilonsatue o KOppO3uHu METAJIJIOB

47

Il{emo4nbIe METaIBI




48

OKCI/II[BI W TUAPOKCHUAbI HATPHUA U KaJIUs

Ienouno3eMeIbHBIC METAJIBI — KaJIbIHMN

49 N
U MarHui

50 Baxneiimme coeIMHSHUS KaIbIIHs

51 O06001IeHNe U CUCTEMATHU3aIUs 3HAHUIA

57 JKEcTKOoCTh BOBI M CIIOCOOBI €&
yCTpaHCHUS
[IpaxTueckas padota Ne 6 o Teme

53 "YKEcTKOCTE BOABI 1 METOIBI €€
ycTpaHeHHs"

54 AnroMuHMI

55 AmpoTepHbIe cBOWCTBA OKCHIA U
THJIPOKCH/IA

56 Kenezo

57 Oxcunpl, THAPOKCUIBI 1 contn xkene3a (1) u
xenesa (I11)

58 O06o00meHre B CHCTEMAaTH3alKs 3HAHUH
[Ipaktuueckas padota Ne 7. Permenue

59 AKCIIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«BaxHelme MeTaIIbl ¥ UX COCIMHCHUS
Brruncnenus mo ypaBHEHUSIM XUMHYECKHX
peaKIuii, eclii OJIMH M3 PEarcHTOB JaH B

60 M30BITKE WIIN CONCPIKUT IPUMECH.
BrrurciieHuss MacCoBOM JOJIM BBIXOJIa
MIPOJIyKTa PEaKIuu

61 O00011IeHIE U CUCTEMATHU3ALUS 3HAHUN

62 KounTtponsnas padora Ne4 no teme
«BaxkHee MeTallIbl U UX COCAMHCHHUSI

63 BemectBa 1 Marepuaisl B IOBCEAHEBHOM
JKU3HHU YeJOBeKa

64 XHMMHUYECKOE 3arpsA3HEHUE OKPYXKaIOLen




cpepl

65 Ponn xumun B PCHICHUHN 3KOJIOTHICCKHUX 1
pooeM

66 PesepBHBIi ypoK. O606£ueHI/Ie u 1
cucreMaTru3anus 3HaHuu

67 PesepBHBIi ypoK. O606£ueHI/Ie u 1
cucreMaTrui3anus 3HaHuu

63 PesepBHblIi ypoK. O606£ueHHe U 1
cucreMaTrui3anus 3HaHuu

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




INPOBEPAEMBIE TPEBOBAHUSA K PE3YJIbTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHON MTPOTPAMMBI

8 KUIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMue NpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTeJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

1

ITo teme: «IlepBOHaYaIbHBIE XUMHYECKHAE MIOHSATHUS»

1.1

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX TIOHSATHI: aTOM,
MOJIEKYyJIa, XMUMHUYECKHH D3JIEMEHT, INPOCTOE BEIIECTBO, CIO0XKHOE
BEIIECTBO, CMeECh (OJHOPOJHAs W HEOJHOPOJHAs), BaJEHTHOCTH,
OTHOCHUTEJIbHAsl aTOMHas M MOJIEKYJSpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJIAPHAs Macca, MaccoBas JI0Js XUMHYECKOro
JJIEMEHTa B COEIUHEHUHU, MOJISIPHBIM O00BEM, XMMHUYECKas peakIus,
KJacCUpUKalUsl  peaklUMil:  peakuuud  COCAUHEHMs,  peakiuu
pa3loKEeHus, peakluu 3aMEIleHUs, pPeakUuu OOMeHa, JK30- H
SHAOTEPMHUUYECKUE DPEAKIHMH, TEerIoBOW 3¢ ¢eKT peakiuu, pacTBop,
MaccoBas 10JIs BellecTBa (MPOLEHTHAs! KOHLIEHTPAIMsI) B PaCTBOpPE

1.2

HUIUTIOCTPUPOBATh B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MOHATUN U
MPUMCHATH OTU NOHATHUA IMIPHU OIIMCAaHWU BEHICCTB U UX npeBpameHHfI

1.3

WCIOJIb30BaTh XUMHUYECKYI0O CHMBOJIUKY Ul COCTaBJieHHsS (opmMyl
BEIIECTB U YPABHCHUN XUMHUUYECKUX PEAKIIHI

1.4

pacKpbIBaTb CMBICII 3aKOHOB COXPAaHEHHMsS MacChl  BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIDHOTO YYEHHS, 3aKOHA
ABoraapo

1.5

OIIPCACIIATD BaJICHTHOCTDb aTOMOB 9JICMCHTOB B 6I/IHaprIX
COCAUMHCHUAX

1.6

KJIacCCU(PUIMPOBATh XMUMHUYECKHE peakiuuu (M0 YHCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY (P DEKTY)

1.7

BBIYUCIIATE OTHOCUTCIIBHYHO MOJICKYJFIDHYHO W MOJISIDHYIO MACChI
BCIICCTB

1.8

BBIUUCIIATE MACCOBYHO JOJIIO XUMHUYCCKOI'O 3JIEMCHTa II0 (popMyne
COCIUHCHNA,

1.9

BBIUUCIIATE MACCOBYHO JOJIFO BCHIECCTBA B PACTBOPC

1.10

NPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl TIO3HAHUS — HAOIIOJCHHE,
U3MEpeHne,  MOJENMpPOBAaHME,  OKCHEpPUMEHT  (peajbHBId U
MBICIICHHBIN )

IIo Teme: «Baxneiinme MPEACTABUTCIIN HCOPIraHUYCCKUX BCUICCTB»

2.1

pPacCKpbIBaATb CMBICII OCHOBHBIX XHUMHWYCCKUX TIOHSATHUH: OKCH/,
KHUCJI0Ta, OCHOBAHHUC, COJIb

2.2

OTpeNeNATh MPHUHAMISKHOCTh BEIIECTB K ONPENeNEHHOMY KIJIAcCy
COeJIMHEHUH 1o Gopmyam




2.3

KJIACCU(UITMPOBATh HEOPTAHUYECKUE BEIIECTBA
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XapakTepu3oBaTh (ONUCBHIBaTH) OOLIME XWMUYECKHUE CBOICTBA
BEILLECTB PA3JIMYHBIX KJIACCOB, MOATBEpXKJAasl ONUCAHUE NpPUMEpaMH
MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUN

2.5

ITPOrHO3UPOBATH CBOMCTBa BC€IIECCTB B 3aBUCHMOCTH OT HX
KaQ4YCCTBCHHOI'0O COCTaBa, BO3MOKHOCTU HPOTCKAHUSA XHUMHYCCKUX
HpeBpaHIGHI/Iﬁ B pa3JIMYHBIX YCIOBUAX

2.6

CIeAOBaTh MpaBWJIaM MOJIb30BAHMS XUMHUYECKOM TOCYIOW H
1abopaTOpHBIM O0OpYIOBAaHMEM, a TaKXKe IMpaBUiiaM OOpaIleHUs C
BEIIECTBAMH B COOTBETCTBHHM C HWHCTPYKIHUSMH 110 BBIOJHEHHIO
71a00PATOPHBIX XUMHUUYECKUX OMBITOB IO TMOJIYYEHHIO M COOMpaHHIO
ra3o00pa3HbIX BEIIECTB (BOJAOPOAA U KHCIOpPOJA), MPUTOTOBIIEHUIO
pacTBOpPOB C ONPEACNIEHHOM MacCOBOM J0JIEM pacTBOPEHHOTO
BEIIECTBA, TUIAHUPOBATH U MPOBOIUTH XUMHUYECKUE IKCTIEPUMEHTHI T10
pacno3HaBaHUIO pPACTBOPOB IIeNOYed U KUCIOT C IOMOIIbIO
WHJMKATOPOB (JJakMyc, (heHoI(Tanent, METUIIOPaHK U APYTHe)

2.7

IIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHYECKOMN pEeaKIINU

[Io Tteme: «llepuommuecknii 3axkoH u Ilepmoamueckas cucrema
xumuueckux sneMeHToB J[. M. MennpeneeBa. CTpoeHHE aTOMOB.
Xumudeckasi cBsizb. OKHCIUTEIBLHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHX MOHATUH: SOpO aTroma,
IEKTPOHHBIA CJIOM aroma, aToMHass OpOUTalNb, paguyc aroma,
XUMUYECKas CBfA3b, IMOJIAPHAS W HEMOJsApHas KOBAJEHTHas CBSI3b,
IEKTPOOTPUIIATEIBHOCTh, HMOHHAs CBSI3b, MOH, KAaTHOH, AaHUOH,
CTENEHb OKUCIICHUS

3.2

KJ'IaCCI/I(bI/IHI/IpOBaTB XUMHWYCCKHUE DJICMCHTHI

3.3

ONHCBHIBATh U XapaKTepu3oBaTh TaOnmuHyro Gopmy Ilepumommveckoit
CHCTEMBbl XMMHYECKHX 3JIEMEHTOB: pa3iuyarh MOHATUS «TJIAaBHAS
noarpynmna (Arpynma)» U «mobounas mnoarpymnma (brpymma)y,
«MaJtbIe» U «OO0JIBIITNE) TTEPHOIbI

34

packpsiBaTh cmbich [lepuogmyeckoro 3akona .M. Menpgeneena:
JEMOHCTPUPOBATh MOHUMAHKUE MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB
XMMHUYECKUX DJJIEMEHTOB OT uX mnosoxeHus B Ilepuoanueckoit
CUCTEME

3.5

COOTHOCHTB 0603Ha‘ICHH${, KOTOPLBIC HUMCIOTCs B Ta6n1/1ue
<<Hepnozu/mec1<a51 CHUCTCMaA XHUMHYCCKHX 3JICMCHTOB I[I/I
MenpgeneeBa» ¢ 4YMCIOBBIMU XapaKTCpUCTUKAMH CTPOCHUS aTOMOB
XHUMHYCCKHUX JJICMCHTOB (COCTaB H 3apsaa Aaapa, O6IJ_ICC R 15(1 (0]
QJICKTPOHOB M paCHpCACICHNUC UX 10 3JICKTPOHHBIM CJ'IOSIM)

3.6

ONpCACIIATD CTCIICHDb OKHCIJICHUA 9JICEMCHTOB B 6I/IHapHI:>IX
COCAUMHCHUAX

3.7

ONpCACIIsITL BUJ XHMHUYECKOH CBS3U (KOBaHeHTHaH n I/IOHHaﬂ) B
HCOPTraHNUYCCKUX COCIUHCHUAX

9 KIIACC

Kon

IIpoBepsiemble mpeAMEeTHbIE Pe3yJIbTAThl 0CBOCHHSI OCHOBHOI




NPOBePsIEMOr0
pe3yJbTaTa

06pa30BaTeJ’IBHOI7I nporpaMmmsbl OCHOBHOI'O 0611161"0 06pa30BaHI/Iﬂ

1

IIo Teme: «BCH_ICCTBO U XUMHYCCKasd pCaKus»

1.1

pacKpbIBaTh CMBICII OCHOBHBIX XHMHUYECKUX MOHSATUWA: pacTBop,
BJIEKTPOJIUTBI, HEIIEKTPOIUTHI, 3JIEKTPOJUTHYECKAsT JUCCOLMAIMA,
peakiuy MOHHOrO OOMEHA, KaTaju3aTop, XMMHYECKOE pPaBHOBECHE,
obpaTuMble u HeoOpaTUMBbIe peakuuu,
OKHCIINTETbHOBOCCTAHOBHUTEIIHLHBIC peakuuu, OKHCJINTEID,
BOCCTAHOBUTEJIb, OKHCJIEHUE W BOCCTAHOBJIEHWE, aJUIOTPOIINS,
aM(pOTepHOCTh,  XMMHYECKass  CBsI3b  (KOB&ICHTHAs, HOHHA,
METaJUTMYeCcKas), KpUCTaJuIMuecKas pemérka, CIUIaBbl, CKOPOCTh
XUMHUYECKON pEeaKIuu

1.2

HUILUTIOCTPUPOBATEL B3aMMOCBA3b OCHOBHBLIX XHUMHYECKUX MOHSATHN W
MNPUMCHATH OTHU NOHATUA MPHU OITMCAaHNUU BEIICCTB U UX npeBpameHnﬁ

1.3

COCTaBIIATh ypPaBHEHUS JJIEKTPOJUTUYECKONW JUCCOLMAIUN KHUCIIOT,
LIeJI0Yel M COJIEH, IOJHBIE U COKPAIIEHHBIC YPABHEHHUs pEaKIMH
HMOHHOTO 0OMeHa

1.4

pPacKphIBaTh CYITHOCTh OKHCJIHTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKITUN
MIOCPEJCTBOM COCTABJICHUS 3JIEKTPOHHOTO OajaHca ITUX PeaKIHii

1.5

MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON peakInu

ITo Ttemam: «Hemeramnel M WX coeauHeHHA» MU «MeTamnbel U WX
COEIMHEHUS

2.1

XapaKTePHU30BaTh (OMUCHIBATH) OOIINE U CTICIIM(PUICCKUE XUMUICCKUE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOATBEPXkAas OMHCAHUE
MpUMEpPaMU MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHHM COOTBETCTBYIOLIUX
XUMHUUYECKUX PEaKINi

2.2

COCTaBIIATh YPaBHEHUS PEaKIUii, MOATBEP)KIAIONINX CYIIECTBOBAHUE
TEHEeTHYECKOM CBSI3U MEXK/1y BEIIECTBAMU PAa3IMYHbIX KJIACCOB

2.3

IIPOIrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTH OT HUX CTPOCHMHA,
BO3MOXXHOCTH IPOTECKAHHUA XMMHUUYCCKHUX npeBpameHI/Iﬁ B PAa3JIMIHBIX
YCIIOBUAX
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cleoBaTh IpaBWIaM TMOJb30BAHUS XUMUYECKOW TOCyIoll H
1a00paTopHbIM OOOpYIOBAaHUEM, a TAKXKe IMpaBWIaM OOpalleHHs C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIMSIMH IO BBIIIOJHEHUIO
71a00PATOPHBIX XUMHUYECKUX OMBITOB IO MOJIYYCHHIO M COOMpaHHIO
ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIICKUCIIOTO Tra3a)

2.5

IPOBOJAMTh PEaKIUH, IOATBEPXKIAIONINE KAYECTBEHHBIH COCTaB
pa3JIMYHBIX BEIIECTB: PACHO3HABATH OTBITHBIM MYTEM XJIOPHJI-,
Opomuza, wuoauna, kapObonar, ¢Qocdar, cunukar, cynabdar,
TUAPOKCUAMOHBI, KATHOHBI aMMOHHS, HOHBI H3yYEHHBIX METAJIOB,
MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIECTB

ITo Teme: «XUMHS U OKpYXKarOIIasl Cpena»

3.1

pPaCKpbIBaTb  CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHM: HI[K
BCIICCTBA; KOPPO3Us METAJIJIOB

3.2

NPUMCHATL OCHOBHBIC OIICpaluu MBICIUTEIbHON NE€ITENbHOCTH —
aHaJIM3 W CHHTC3, CpPAaBHCHUC, 0606H_[CHI/IG, CHUCTEMATHU3allUIO,
BBIABJICHUC TMPUYUHHO-CIICACTBCHHBIX CBsA3EeN — 1y HN3YUCHUA
CBOMCTB BEIIECTB U XUMHUYECKHX peaKuHﬁ; CCTCCTBCHHOHAYYHBIC




METOJbl TO3HAHHWS — HAOIIOJCHUE, W3MEPEHHE, MOJCIUPOBAHHE,
SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumuu. Poiap XMMHM B KU3HM YE€IOBEKA. XHUMHUSA B CHUCTEME HayK.
Tena m BemiecTtBa. PU3MYECKUE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSIHUE
BEIIECTB

1.2

ITonsarue o METOJaX IMO3HAHUA B XUMUH. YucTteie BeUIcCTBAa U CMECH. Croco0nI
pa3AeieHust cMecen

1.3

ATOMBI U MOJEKyIbl. XHUMHYECKHE 3eMEHTbl. CHMBOJBI XUMHUYECKUX
251eMeHTOB. IIpocThie U c10kKHbIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

1.4

Xumuueckas popmyna. BalneHTHOCT aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOSTHCTBA ~ cocTaBa  BemectB.  OTHOcUTENbHAass ~ aTOMHas  Macca.
OTtHocuTeNnbHAs MOJIEKYJIsIpHas Macca. MaccoBas J10JIs1 XUMUYECKOTO JIEMEHTA
B COCIMHEHUH

1.5

KomnuectBo BemectBa. Monb. MousipHass Macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl W 4YHCJIAa CTPYKTYpPHBIX €IWHUIl BemiecTBa. Pacuérel mo Qopmynam
XUMHUYCCKUX COG)II/IHeHI/Iﬁ

1.6

OuznyecKkue U XUMUYECKHE SIBIICHHS. XUMHUYECKas peakius U e€ MPU3HAKH.
3aK0H COXpAaHEHHS MAcChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Knaccudukarus
XUMUYECKUX PEaKIUii (COCTUHEHMS, PA3JIOKEHHS, 3aMEIeHUs, 0OMEHA)

1.7

XUMUYECKUH 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW MOCY0#, ¢ MpaBuiIaMu
paboTtel B Jaboparopuu U TpuEMamMu oOpameHus ¢ J1abopaTOpHBIM
o0opynoBaHHEM, H3y4yeHHE U OMNHUCaHHe (PU3MUECKUX CBOMCTB 00pa3loB
HEOpPraHMYECKUX BEIeCTB, HaOmojaeHue ¢Gu3nyeckux (IJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIIEHHE U KOHICHCAllUs BOJAbI) U
XUMHYECKUX  (TOpeHHe  CBeYd, [MPOKAIMBAHWE METHOW  IMPOBOJIOKH,
B3aMMOJICIICTBIE MeJa C KUCJIOTOW) sBJIGHUH, HAOMIOJEHHE U OIMCAHHE
OPU3HAKOB MPOTEKaHWs XUMHUYECKMX peakuuid (pasjokeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTHl C XJIOPUIOM Oapusi, pa3iokKeHHe
ruapokcuaa menu(Il) mpu HarpeBaHuu, B3aUMOJICHCTBHUE JKeJie3a C PACTBOPOM
conu meau(Il), uzyuenue cnoco6oB pazaencHus: cMeceil (C MOMOIIbI0 MarHuTa,
¢bunbTpOBaHUE, BHINAPUBAHUE, NUCTWILIAIMS, XpomaTorpadus), MpoBeacHUE
OYKCTKU MOBaPEHHO coM, HAOIIOJICHHE U OTMMCAHKUE PE3YIbTATOB MPOBEACHUS
OTIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE MOJelel
MOJIEKYII (IIIapOCTEPKHEBBIX )

Baxwueiiune MPEACTAaBUTCIIM HCOPIraHNYCCKUX BCIICCTB

2.1

Bo3nyx — cmecp razos. CocraB Bosayxa. Kucimoponx — asneMeHT u mpocroe
BemlecTBo. HaxoxaeHue kuciopojia B Mpupoje, GU3NYECKHe U XUMHUYECKUe
cBoiictBa (peakuuu ropenus). Oxcuasl. Ilpumenenue kucinopona. CrocoObl
HOJy4eHHUsl KHCIopoJia B JIaOOpaTOpuu M MPOMBIINLIEHHOCTH. KpyroBopoT
KHcIopoaa B mpupoje. O30H — aJutoTpornHasi MOAUMUKAIUS KUCIOpOoia

2.2

TennoBoit 3pPekT XuMHUUECKoi peakuy, TEePMOXUMUYECKUE YPAaBHEHHSI, 3K30-
U SHAOTEPMHUUYECKUE PeaKK. TOIIMBO: yroyib U METaH. 3arpsi3HEHUE BO3AyXa,
yCUJIEHHE TApHUKOBOTO 3(dekTa, pazpylieHue 030HOBOTO CI0s




2.3

Bomopon — anemeHT u mpocroe BemectBo. HaxoxaeHrne BOIOpoAa B MPUPOJIE,
(¢u3nuecKkre W XUMHUYECKHE CBOWMCTBA, IPUMEHEHHE, CIIOCOOBI TOJTyYCHUS.
Kucnorte! u conu
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Modnsipublii 00bEM ra30B. PacuéTbl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue CcBoWcTBa BOAbl. Boma kak pactBopuTenb. PacTBOpBL
Hacpiiennbpie 1 HEHACBIIEHHBIE PACTBOPBI. PaCTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBass nons Bemecrsa B pacTBOpe. XHUMHUYECKHME CBOMCTBA BOJBL
OcHoBanust. Ponp pacTBOpoB B npupojie M B KU3HM uenoBeka. Kpyrosopot
BOAbl B IpUpoJie. 3arpsA3HEHHE NPUPOJIHBIX BojA. OXpaHa U OUYUCTKa
IIPUPOJHBIX BOJ

2.6

Knaccudukanus neopranmveckux coenunenuid. Oxcuapl. Knaccudukarus
OKCUJOB: cojeoOpa3yrouue (OCHOBHbIE, KHUCIOTHBIE, amMQOTepHbE) U
HecosieoOpa3yromue. Homenknarypa okcugoB. dusndyeckue M XUMHUYECKUE
CBOMCTBA OKCUIOB. [loydeHne okcuion

2.7

OcHoBanus. Knaccuduxanust ocHOBaHUM: WIENOYM M HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHOBaHU. PU3NYECKHE U XUMUYECKUE CBOMCTBA
ocHoBaHMH. [TosryyeHne ocHOBaHU

2.8

Kucnotsl. Knaccudukanus kucnor. Homenkmarypa kucinor. dusmueckue u
XUMHYECKHe CcBoiicTBa KHCIOT. Psam aktmBHOoctM MetammoB H.H. BekeroBa.
[Tonyyenue kuciaoT

2.9

Comu. HomeHnknarypa coisieil. @U3NMYECKHE W XMMHUYECKHE CBOWCTBA COJICH.
[Tonydyenue coient

2.10

I'enetnueckas CBSI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

2.11

XUMUYECKUH  DKCIEPUMEHT: KAuye€CTBEHHOE OINpENEICHUE  COAEpKaHUs
KHCJIOpOJIa B BO3/AyXe, IMOJydeHHe, coOMpaHue, pacro3HABaHHE W H3yYCHHUE
CBOWCTB KHCTIOpOJa, HAOIOJICHUE B3aMMOJICUCTBHS BEIIECTB C KHCIOPOJOM U
YCIIOBHSI BOBHUKHOBEHHUS W MIPEKpAICHUs TOPeHUs (T0XKapa), 03HAKOMJICHHUE C
oOpa3llaMu OKCHUJIOB M OIMCAHME MX CBOMCTB, IIOJIy4eHHE, COOHMpaHue,
pacro3HaBaHUE W HW3YYCHHE CBOWCTB BOJOpOJa (TOpPEHHE), B3aUMOJCHCTBHE
Bosiopoaa ¢ okcuaoM Menu(Il) (BO3MOXHO HCIOJIB30BaHUE BHUACOMATEPHATIOB),
HaOJIFOICHHE OO0pa3IoB BEIIECTB KOJWYECTBOM 1 MOJIb, HCCIICOBAaHUE
0COOCHHOCTEH pAcCTBOPEHHUS BEIIECTB C PAa3IMYHONM  PaCTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C OMPEACIEHHON MacCOBOW J0JIEM pacTBOPEHHOTO
BCIIIECTBA, B3aUMOJICKCTBUE BOJIbI C MeTalIaMHd (HaTpUEM U KaJbI[UeM)
(BO3MOXHO HCIIOJIb30BAHHE BHUJICOMATEPHAIIOB), OIPEACICHUE pPAacCTBOPOB
KHCIIOT W IIeJoYeld C TIOMOIIbI0 HHAMKATOPOB, HCCIEI0BaHHE O00pa3IoB
HEOPraHWYECKUX BEIECTB PA3IMYHBIX KJIACCOB, HAOJIOJICHHE W3MCHCHUS
OKpacKd HMHJMKAaTOPOB B pPAcTBOpAX KUCIOT M IIEJIOYEH, HU3yYeHHUE
B3aumoeicTBus okcuaa meau(Il) ¢ pacTBopoM CepHOM KHCIOTHI, KHUCIOT C
METaJUIaMH, PEaKUUi HEUTpaIu3alri, OJTy4YeHUE HEPACTBOPUMBIX OCHOBAHMIA,
BBITECHEHHME OJHOTO MeETajUla JPYyrMM M3 pacTBOpa COJM, pELICHUE
JKCIEPUMEHTANIBHBIX 3a7ad M0 TeMe «BaxuHellne KiacChl HEOPraHMYECKUX
COCIMHEHMI)

[lepunoanueckuii 3akoH u [lepuoandeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
J.1. MenpaeneeBa. CTpoeHrne aToMOB. XUMHUYeCKas CBA3b. OKUCIUTENBHO-
BOCCTAHOBHTEJIbHBIE PEAKIIUU

3.1

[lepBpie MOMBITKH KIACCU(PUKAIMKU XUMHUYECKUX dJIeMeHTOB. [lonstue o
TPYIIaxX CXOTHBIX DJIEMEHTOB (IETOYHBbIE U IIEIIOYHO3EMENTbHbIC METaILIbI,
TJIOTeHbI, WHEPTHBIE Ta3bl). DIEMEHTBI, KOTOpble 00pa3yrT amdoTepHbIE




OKCHUIbI U THAPOKCUABI

3.2

IIepnoguueckuit 3axoH. [lepuoguueckas cucreMa XMMUYECKUX 31eMeHTOB J[. 1.
Meneneesa. KopoTkonepuoanas u JUIMHHOTIEPHO JHAS (bopmbI
Ilepnoguueckoit cucrembl XuMuueckux avieMeHToB JIM. Menneneesa.
[Iepuoasl m rpynmsl. PU3MYECKUH CMBICI HOPAJKOBOIO HOMEpa, HOMEPOB
IIEPUOJIA U I'PYIIIBI 2JIEMEHTA
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Crpoenue atoMoB. CoctaB aToMHbIX snep. M3oTomnel. Dnexrponbl. CtpoeHue
AJIEKTPOHHBIX 000J04YeK aroMoB TmepBbIX 20 XHMHYECKHX 3JIEMEHTOB
[Tepnognueckoit cucremel .M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO
3JIEMEHTA MO ero nojoxxeHuto B [lepuoanueckoit cucreme .M. Menaeneena
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3aKOHOMEPHOCTH HM3MEHEHUsl paJuyca aTrOMOB XHMHUYECKUX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAIUIMYECKUX CBOMCTB MO TpyNIaM M IEPUOJAM.
3nauenue [lepumonnueckoro 3akoHa u [leproanueckoil CUCTEMbl XUMHUYECKHX
3JIEMEHTOB ISl pa3BUTHS Hayku W npakTtuku. .M. MenneneeB — y4€Hblii U
I'PaKIaHUH

3.5

Xumuueckasi cBsizb. KoBaneHTHas (MOJspHAsT W HEMOJSIpHAsi)  CBSI3b.
DIIEKTPOOTPUIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MloOHHAas CBS3b

3.6

Crenenp okucieHusd. OKUCIUTEILHOBOCCTAHOBUTENbHBIE peakuuu. [Ipouecch
OKHUCJIEHUS U BOCcCTAaHOBJIEHUI. OKUCINTEIN U BOCCTAHOBUTEIIHN

3.7

XUMUYECKUH HKCHEPUMEHT: H3Yy4eHHE O0OpaslloB BEIIECTB METAIIOB U
HEMETAJJIOB, B3aUMOJEWCTBUE THIPOKCHUAA LHMHKA C PacTBOpPaMH KHUCIOT M
[IeJ104Yel, POBEICHUE ONBITOB, WIUTHOCTPUPYIOIIUX MPUMEPHI OKUCIUTENBHO-
BOCCTAHOBMTENBHBIX peakiil (TOpeHue, peakliuu pa3aokKeHHs, COeAUHEHMS])

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

1

BeH_[eCTBO U XUMHWYCCKAA pCaKIusl. HOBTOpeHI/IC

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4eCKuX 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aToOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHWHM CBOMCTB
XUMUYECKUX JJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, Kalus, KaJIbIHUSI W WX
COCIMHCHUN B COOTBETCTBHM C IIOJIOKEHHEM 3JeMEHTOB B Ilepmoamueckoii
CHUCTEME U CTPOCHHUEM MX aTOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHWYECKOH CBSI3U. THITBI KpUCTAJUIMICCKUX
peH_IéTOK, 3aBHCUMOCTH CBOMCTB BCIICCTBA OT THIIA KpPICTEIJ'IJ'IH‘IGCKOfI peI_HéTKI/I
U BUJA XUMHYECKOM CBS3U. KJ'IaCCI/Iq)I/IKaHI/IH U HOMCHKJIATYpa HECOPraHNUYCCKUX
BCIICCTB (MC)I(,HYHapOI[HaH u TpI/IBI/IaJ'IBHaH). XuMu4Jeckrue cBOMCTBa BCIICCTB,
OTHOCAIIIUXCA K  Ppa3jin4YHbIM Kj1accaM HCOPraHU4CCKUX COCEHHGHHﬁ,
TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukanus XuMUYeCKUX peaklui 10 pa3IMYHbIM MpU3HAKaM (110 YUCITY U
COCTaBy Yy4yacTBYIOIIMX B pEaKLUH BEIIECTB, MO TeIIoBoMy 3¢ddekry, Mo
U3MEHEHMIO CTeNeHeN OKMCIEHHS XMMHUYECKHUX 3JEMEHTOB, M0 00paTHUMOCTH,
0 YYacTUIO KaTajau3aTopa). OK30- U SHAOTEPMUYECKHE  peakIuH,
TEPMOXMMHUYECKHE ypaBHEHUs. IIoHATHE O CKOPOCTH XUMHUYECKOM peakuu

1.4

[Mousitue 00 O6paTI/IMBIX u HCO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonsatue o
TOMOTI'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IlonsaTre 0 XUMHYECKOM PaBHOBCCHUU.
q)aKTOpLI, BJIMAIOIIMEC Ha CKOPOCTb XUMHYECKOM pCakiuu M TMOJIOKCHUC




XUMHYCCKOTI'O PABHOBCCHUS

1.5

OKHUCIUTEIHHO-BOCCTAHOBUTEIILHBIE peaKkuuu, 3HeKTpOHHBII71 6aHaHC
OKHCIUTEIILHO-BOCCTAHOBUTENIbHOW  peakiuu.  CocTaBieHHE — ypaBHCHHU
OKHCIUTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HCIOJB30BaHUEM METOAA
AJIEKTPOHHOTO OajiaHca

1.6

Teopust 3MEKTPONUTUYECKON NUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUTHI.
Karnonsl, annonsl. MexaHu3M JIMCCOLMALIMU BELIECTB C Pa3IMYHBIMU BUJIAMU
XxuMu4eckoi cBs3u. Crenenp aucconuanyu. CHIbHBIE U CITa0ble AJIEKTPOJIUTHL
Peakiun moHHOTO OOMeEHAa. YCIOBHSA MPOTEKAHMs PEAKIUi MOHHOTO OOMEHa,
IOJIHBIE U COKpauléHHbIE HOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHCIIOT,
OCHOBAaHMH M cCOJiel B CBeTe NPEACTABICHUNH 00 3IEKTPOJIUTUYECKON
nucconnanuu. KauectBeHHble peakiiu Ha MOHBL. [loHsATHE O THApPOIM3E Cosei

1.7

XUMHUYIEeCKHI OKCIICPUMCHT. O3HAKOMJICHUC C MOJCIISIMU KPUCTATTIMYCCKUX
peIETOK HEOpraHMYECKHUX BEIIECTB — METAIJIOB W HeMeTalsioB (rpadura u
ajMasa), CIIOKHBIX BEIIECTB (XJIOpUIa HATpHUS); UCCICIOBAHUE 3aBUCHMOCTHU
CKOPOCTHM XHMHYECKOM peaklUu OT BO3ACUCTBUS pa3IMUHBIX (HAKTOPOB;
WCCIIe/IOBaHUE  DJICKTPONPOBOJHOCTH  PACTBOPOB  BEMIECTB,  Ipoliecca
JMCCOIMAIINN  KUCIIOT, WIeNouel u coyiell  (BO3MOXKHO —HCITOJIb30BaHHUE
BHJICOMATEpUAIIOB); TIPOBEACHUE OTBITOB, HUTIOCTPUPYIOMINX TPU3HAKA
MIPOTEKaHMsI PeaKIMi HOHHOTO oOMeHa (0Opa3oBaHue Ocajka, BbIACIEHHUE Tra3a,
o0pa3oBaHUE BO/JIbl); OMBITOB, WJUIIOCTPUPYIOIINX MPUMEPHl OKHUCIUTEIHLHO-
BOCCTAaHOBUTEJbHBIX peakUUi (TOpeHHEe, peakUH Pa3sIoKEeHUs, COCINHEHUs);
pacro3HaBaHHe HEOPTAaHWYCCKUX BEIIECTB C MOMOIIBI0 KAYeCTBEHHBIX PEaKIIHiA
Ha MOHBI; PEIICHNE SKCIIEPUMEHTAILHBIX 3a]1a4

Hemeranner u nx COCAUMHECHUS

2.1

OO6mrass  xapakrtepuctuka rajoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckue CBONCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XWMHUYECKHME CBOMCTBAa Ha MpHUMEpE Xjopa
(B3auMoeiicTBUe ¢ MeTajllaMd, HeMeTalUlaMM, HIeIo4aMu). XJIOPOBOIOPO/I.
ConsiHast KMCIIOTa, XUMUYECKHE CBOWCTBA, MOJIy4YeHUE, MpuMeHeHue. JlefictBue
XJIOpa ¥ XJIOPOBOJOPOJA Ha OpraHU3M ueloBeka. BakHeillue XJIOpUIBI U UX
HaX0JIeHHUE B IPUPOJIE

2.2

OO6mrass xapakrepuctuka auieMeHTOB VIA-rpynmbl. OCoOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pu3nyeckue CBOWCTBA
IOPOCTBIX BEIIECTB — KHCIOpPOJa U Cepbl. AJIOTPOIHBbIE MOAM(UKALUU
KHCIOpoJa U cepbl. XMMHYECKUE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOCHHE,
¢usnyeckue M XUMHUUECKHe cBoWcTBAa. OKCUABI Cepbl KakK IPeICTaBUTENH
KUCJIOTHBIX OKCcHJOB. CepHasi KUCJIOTa, (PU3UYECKUE U XMMHUYECKHE CBOWCTBA
(oOmme Kak mpeacTaBUTENs Kiacca KUCIOT M cnenuduyeckue). XUMHUYECKHUE
peakluu, JeKallde B OCHOBE HPOMBIIIICHHOTO croco0a IMOJydeHHUs CEepHOU
kucnotTel. IIpumenenne. Conm cepHOM KHCIIOTBI, KaueCTBEHHAs pPEaklMsl Ha
cynbdar-uoH. HaxoxneHnue cepbl u €€ coeMHEHUH B mpupojae. XUMHUYECKOe
3arps3HEHHE OKpYKaIoIIeld cpesbl COEUHEHUSMH Cepbl (KHCIOTHBIE TOXKIH,
3arps3HEHUE BO3/lyXa U BOJIOEMOB), COCOOBI €ro MpeI0TBPAIEeHUs

2.3

OOmiast xapakrepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTpPOEHUs
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIIEHUA. A30T, pacIpOCTpaHEHUE B PUPOJIE,
¢usnyeckue U xuMuueckue cpoiictBa. KpyroBopor a3ora B npupoae. AMMUaK,
ero ¢u3nyeckue W XMMUYECKHE CBOICTBA, MOdydyeHHue U mnpumeHenue. Conu
aMMOHHS, UX (Qu3nyeckMe M XUMHYECKHME CBOMCTBA, MpHUMEHEHHE.




KauectBenHnasi peakiusi Ha MOHbI aMMOHUs. A30THAasl KHCIIOTa, €€ MOJy4yeHue,
¢usnueckne W XUMHUYECKHE CBOWCTBa (0OmIME KaK MPEICTaBUTENS Kiacca
KHCIOT U crnenududeckue). Vcrnoip30BaHne HUTPATOB M COJCH aMMOHHUS B
KayecTBE MHHEPAJIbHBIX yJOOpeHU. XUMHUECKOe 3arpsi3HEHUE OKpYXKarolen
Cpelbl COEIMHEHUSIMH a30Ta (KUCIOTHBIE JIOXKIH, 3arpsi3HEHHE BO3/1yXa, TTOYBbI
Y BOJIOEMOB)
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®dochop, amtorponHbie Moaudukamu dochopa, GU3MUECKHE U XUMUYCCKHE
croiictBa. Okcun ¢dochopa(V) u dochopHas xuciora, QUINISCKUE W
XHUMHYECKHUE CBOMCTBA, moiydyeHue. Mcmonp3oBanme QocdaroB B KauecTBe
MUHEPAIbHBIX YA00peHHA

2.5

OO6miass xapaxkrtepuctuka s1neMeHTOB [VA-rpynnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTEepPHBIE CTETIEHW OKUCICHUS. YTJIepoJ, aJuIOTPOIHBIC
MO (UKAIIIK, pPACTIPOCTpaHEHUE B TIpUpojae, (U3NYECKHEe M XUMHUYECKHE
cBoiictBa. AncopOuus. Kpyrosopor yriepona B npupone. Okcupl yriepoja,
X (u3nYecKkne W XMMHUYECKHE CBOICTBA, JCHCTBHE Ha JXUBBIE OPraHU3MBI,
MOJTyYeHNE M TIPUMEHEHHUE. DKOJIOTHYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepona(IV); rumoresa r100anbHOrO TOTEIUICHHS] KIWMAaTa; MapHUKOBBINA
abdext. YrompHas kuciaora U e€ ConM, UX (U3UYECKHE W XUMUUYECKUE
CBOWCTBa, MOJYYEeHHE W TpUMeHeHue. KadecTBeHHas peakiusi Ha KapOoOHaT-
noHbl. Mcnons3oBanne KapOOHATOB B OBITY, MEIWIIMHE, MPOMBIIUIEHHOCTH H
CEJIbCKOM XO35IMCTBE

2.6

HepBOHaLIaJ'IBHBIe IIOHATHUA 06 OpFaHI/IquKI/IX BCIIIECTBAX KAaK O COCOAUHCHUAX
yriaepona (MeTaH, A3TaH, JTHJICH, AalleTHUJICH, 3TaHOJ, TJHUIEPHH, YKCyCHas
kuciora). VX coctaB m xumuueckoe crtpoeHue. [loHsTre o Ouomornyecku
BOXHBIX BEIECTBAX: JXHpaX, O€lKaX, YIJIeBOJaX — M HMX POJU B IKU3HHU
yenoBeka. MarepuanbHOe €IWHCTBO OPraHMYEeCKMX W HEOPraHMYEeCKUX
COEeIUHEHNN

2.7

Kpemuwuii, ero ¢usnueckne # XUMHUYECKHE CBOMCTBA, TIOJydeHHUE U
npumenenue. CoenuHeHuss KpemHusi B npupoze. OOmue mpenctaBieHus 00
okcugie kpeMHUA(IV) u kpeMHureBo# kucioTe. CHIMKATBI, UX UCIIOJIL30BaHKE B
ObITY, METUIIMHE, MPOMBIIUIEHHOCTU. BaxkHelme cTpouTenbHble MaTepuarbl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. IIpobiembr OGe3o0macHOTro
UCIIOJIb30BAaHUS CTPOUTENIbHBIX MaTepUaIoOB B MOBCEIHEBHOM KU3HU

2.8

XUMHUUYECKUI SKCHEPUMEHT: H3y4eHHEe 00pa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJISIHOM KHCJOTBI; IPOBEIEHNE KAYECTBEHHBIX PEAKLUN HA XIJIOPHJI-
MOHbl M HaOJIOZCHUWE NPU3HAKOB HUX MPOTEKaHUS; OIbBITHI, OTpAXKAIOIIUE
¢u3nyeckue U XMMHUYECKHE CBOMCTBA IaJIOTEHOB U UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BMJICOMATEpUANIOB); O3HAKOMJIEHHWE C OOpa3lamMH XJIOPHIIOB
(ranoreHuoB); O3HaKOMJIEHME C oOpa3uamM ceppl U €€ COECIUHEHUSMHU
(BO3MOXKHO  MCIIOJIb30BaHWE BHJEOMATEepHaoOB); HaOIIOlEeHUE Ipoliecca
oOyrnuBaHus caxapa MoJ JCWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIOTHI;
U3y4eHHE XUMHUYECKUX CBOMCTB pa30aBlIeHHON CEpHOI KUCIOTHI, MPOBEAECHUE
KaueCTBEHHOW peakuuu Ha cynbpaT-uoH M HaOIIoJeHWEe TMpH3HaKa eé
NpOTEKaHUs; 03HAKOMJIEHHE C (PM3UUYECKUMHU CBOWCTBAMHM a30Ta, (hocdopa u ux
COEMHEHUH (BO3MOKHO HCIOJb30BaHUE BHJIEOMATEpUANIOB), 0OpazlaMu
a30THBIX U (ocOpPHBIX yIOOpEeHUH; nonyuyeHue, cooupaHue, pacrio3HaBaHUE U
U3Y4YEHHE CBOMCTB aMMHaKa; IPOBEJCHUE KAuyE€CTBEHHBIX DPEAKUMH Ha HOH
aMMOHUST U QochaT-HOH U HU3YyYEHHE NPU3HAKOB HX MPOTEKaHHUS,
B3aUMOJIEICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEIbIO (BO3MOKHO
HCIIOJIb30BAHME BMJICOMATEPUANIOB); WM3YYEHHE MOJENEH KPHUCTAUIMYECKUX




peméTok anmasza, Tpadura, (QyuiepeHa; O03HAKOMIIEHHE C MPOIECCOM
azicopOIMK pacTBOPEHHBIX BEUIECTB AKTUBHPOBAHHBIM YIJIEM U YCTPOHCTBOM
[IPOTUBOra3a; IOJIyd€HUE, COOMpaHHE, paclO3HABAaHUE U M3YUEHHE CBOICTB
YIJIEKUCIIOTO Ta3a; MPOBEICHHE KadeCTBEHHBIX peakiuii Ha KapOoHaT- M
CUJIMKAT-UOHbl WM H3y4YEHUE IIPU3HAKOB HUX IPOTEKAHMS; O3HAKOMIICHHE C
IPOAYKIMEH CWJIMKAaTHOM IPOMBIIIEHHOCTH; PEIICHHE 3KCIEPUMEHTaIbHBIX
3a1a4 1o reme «BakHelre HeMeTaJIIbl U UX COSUHEHUS»

Mertannsl 1 ux COCINHCHUA

3.1

OO01ast XapakTepUCTHKA XMMHUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUU UX
nonoxenuss B Ilepuonnueckoi cucreMe XuMH4eckux dnemeHtoB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHre MeTau10B. MeTauinyeckas CBA3b U
MeTajyIn4yeckasl KpuUcTajsinyeckass pemérka. ODJIEeKTPOXUMHUYECKHH  psif
HaIpsDKEHUHA METaJUIOB

3.2

duznyeckue U XUMHUYECKHE CBOMCTBA MeTa/uIoB. O0IIKe crocoObl MOIydeHHst
MeTayuioB. [loHATHE O KOPPO3UHM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YYT'YH, AIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B
OBITY M TPOMBIIICHHOCTH

3.3

[[lenounsle MeTauIbl: MOJOXKEHHE B Ilepuonnyeckod cuCTEME XUMHUYECKHX
anementoB J[.MI. MeHneneeBa; CTpo€HHE UX aTOMOB; HaXOXKJIEHHE B MPHUPOJIE.
duznyeckue 1 XUMUYECKHe CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCHIIbI U
TUAPOKCUABI HaTpusd U Kanus. [IpuMeHeHHe MIeNOYHBIX METAUIOB M HX
CoeqUHEHNN
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Illenoyno3eMenbHbIE  METaylbl MarHuii W KaJdbLMH:  IIOJIOKCHHE B
[Tepuoanueckoit cucreme xuMuueckux anemMenToB JI.M. MenneneeBa; ctpoeHue
WX aTOMOB; HaXxOXACHHE B Tpupoae. PU3MYECKHEe M XUMHYECKHE CBONCTBA
MarHus W Kaiublus. BaxHelmue coenuHeHUs Kaiablusl (OKCHI, THAPOKCHUI,
cosn). JKECTKOCTH BOJIBI M CITOCOOBI €€ YCTpaHCHU S

3.5

AmoMuHMI: TIoNIokEeHUEe B Ilepromumyeckoil cucTeMe XMMHUYECKHX SJIEMEHTOB
J.W. MenneneeBa; CTpoeHHUE aToMa; HaXOXACHUE B mpupoiae. Duzuueckue u
XUMHUYECKHE CBOMCTBA aJlFOMUHHUSA. AM(OTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA
ATIOMHUHUS

3.6

Keneszo: nonoxkenue B [lepuoanueckoi cucreme XuMuieckux anemeHton J[. M.
MenpeneeBa; CTpOEHHUE aTroMa; HaxoXJaeHue B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOWMCTBa jkene3a. Okcuubl, Tuapokcuabl u coiu xene3a(ll) u
xenesza(Ill), ux cocras, CBONCTBA U MOJIydEeHUE

3.7

XUMUYECKUH IKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3laMi METaJUIOB U CILIABOB,
X (U3MYECKUMH CBOWCTBAMU; U3YyYCHHE PE3yJIbTATOB KOPPO3UH METAJUIOB
(BO3MOXHO UCIIOJIb30BaHUE BUJICOMATEPHUAJIOB), 0COOCHHOCTEH
B3aUMOJICHCTBHSI OKCHJIAa Kbl © HATPUS C BOAOH  (BO3MOIKHO
UCIIOJIb30BaHUE BUICOMATEPHAJIOB); HCCIICIOBAHHE CBOWCTB KECTKOH BOJIBI;
mpoliecca TOpPEHHUs IKele3a B KHCIopojae (BO3MOXKHO — HCIOJIb30BaHHE
BUJICOMATEPHUAIIOB); MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIUN Ha HOHBI
(MarHus, xanblus, amroMuHus, nuHka, xenesza(ll) m sxemeza(Ill), memu(1l);
HAOIOJICHNE M OMHCaHUE MPOIECCOB OKPAIIMBAHUS TUJIAMEHU MOHAMHU HATpPHS,
Kaaus W Kanblusg ~ (BO3MOXKHO  HCIIOJIb30BaHHWE  BUJEOMAaTEPHAIIOB);
ucclieJoBaHne aM(OTEPHBIX CBOWCTB THUIPOKCHIA ATOMHHHUS M THAPOKCHIA
[MHKA; pelIeHHe SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHelre MeTamibl 1
WX COCAMHECHUSD

XUMHs U OKpy’Karolas cpeaa




4.1

HoBeie Marepuainbl U TexHOJOTHM. BemecTtBa U marepuanbl B MOBCEAHEBHOMU
JKU3HU 4YeJIOBEKa. XUMHUS U 3J0pOoBbe. be30macHoe uCroab30BaHUE BELIECTB U
XAMHYECKUX peakiuii B ObiTy. IlepBasi mOMOIIb MPH XUMHUYECKHX 0KOTax U
OTpPaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  IPaMOTHOCTH.  XUMHUYECKOE  3arps3HEHHE
okpyxatomerd cpeabl [1JIK. Pons XxuMun B pelieHuu 3KOJIOTMYECKUX MPOOIIeM.
[IpupoaHble MCTOYHUKHM YII€BOAOPOAOB (Yrojib, NPUPOJHBIA ra3, He(Th),
IPOAYKTHI HX MEePepabOTKH, UX POJIb B OBITY U IMPOMBIIIJICHHOCTH

4.3

XUMUYECKUH IKCIEPUMEHT: U3ydyeHUEe 00pa3l0B MaTepUaJIOB (CTEKIIO, CILIABBI
METaJIJIOB, MIOJIUMEPHBIE MaTEPUAIIbI)




MPOBEPSIEMBIE HA OI'D 11O XUMUU TPEBOBAHUS K
PE3YJIbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O OFPA30BAHUS

Kon
NpoBepPsiEMOro
TpeOOBaHUS

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/1bHOIi
NPOrpaMMbl OCHOBHOI0 0011ero odopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SIBJICHUM NPUPOJbl, TOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak O0OJIaCTH COBPEMEHHOTO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOILIell KyJIbTypbl M MNpPaKTHUYECKON
JEeATEIbHOCTH 4EJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;
ITIOHMMAHHME MECTAa XUMUHU CPEIA IPYIUX €CTECTBEHHBIX HAYK

1.2

0 HAaY4YHBIX MCTOJax IMO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUYCCKHUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W HUIYUYCHUA
XUMHNYECKHX peammﬁ; YMCHHE HCIIOJIB30BaTh MOJCIIN JJIA
00BICHEHHS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cdepax nmpodeccHoHATBHON NEATeTbHOCTH, CBSI3aHHBIX C XUMHEH U
COBPEMCHHBIMH TCXHOJIOTUAMHU, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XUMUYECKON HAayKH, YTO TMO3BOJHT OOYYaIONIMMCS paccMaTpUBaTh
XUMHIO Kak cepy cBoelt Oyayiei npopeccuoHanbHON AeSITeTbHOCTH
U ceNaTh OCO3HAHHBIM BBIOOp XMMHM KakK MPO(UIBLHOTO MpeaMeTra
TP TIEPEXO0JIe Ha YPOBEHBb CPEIHETO OOIIero 0Opa3oBaHMs

Brnanenne cucremMoil XMMUYECKMX 3HAHUM M YMEHHE NPUMEHSTH
CUCTEMY XMMUYECKUX 3HAHUM, KOTOpasi BKIIOYAECT:

2.1

Ba)XHEHIINE XWMUYCCKUE TIIOHATHS: XHMHUYECKHHA SIIEMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE M CIIOKHOE BEIIECTBO, OJJHOPOIHAS U
HEOJHOPOJIHAs CMECh, OTHOCHTEJIBHBIC aTOMHAas M MOJICKYJIsApHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca, MOJIIPHBIN
00bEM, OKCHJI, KHUCIOTa, OCHOBAaHHWE, COJb (CPEHHss), XHUMHUYECKas
peaknusi, pPeaKkiMd COCIMHEHHS, PEAKIUH PpPasIoKCHUs, pPEaKiuu
3aMEIlEeHUs, PEaKIMK OOMeHa, TerIoBOH A (EKT peakuuu, dK30- U
SHJIOTEPMHUYECKUE PEaKIMU, PACTBOpP, MAcCOBas JOJsI XUMHUYECKOTO
JJIEMEHTA B COCJAMHCHUH, MacCOBAas JIOJISl M TIPOIICHTHASI KOHIICHTPALUS
BEILIECTBA B PACTBOPE, PO aTOMA, AIICKTPOHHBIN CJIOH aToMa, aTOMHasl
opOuTanb, paauyc aToma, BaJCHTHOCTb, CTEIICHb OKHCJICHUS,
XUMHUYECKas CBSI3b, AIEKTPOOTPULIATECIIBHOCTS, MOJISIPHAS U HETIOJIIPHAS
KOBaJICHTHAasE  CBsI3b, HMOHHAs  CBS3b, MCTAUIMYCCKash  CBS3b,
KpHCTAJUIMYECKas pemeérka (aroMHas, WOHHAs, METaJUIM4ecKasi,
MOJIEKYJISIpHAasl), WOH, KAaTHOH, aHWOH, SJIEKTPOJUT M HEIJIEKTPOJIUT,
ANEKTPOJIUTAYECKAs] ~JTUCCOIMAIMS, PEaKIUd HOHHOTO OOMeEHa,
OKUCITUTENFHO-BOCCTAHOBUTENBHBIE ~ PEAaKIUH,  OKUCIUTENIh U
BOCCTAHOBUTENb, OKHCIEHHE W  BOCCTAHOBICHHE, AJIEKTPOJIM3,
XMMHUYECKOE paBHOBECHE, OOpaTuMble M HEOOpaTUMbIE peaKIuH,
CKOpOCTh XUMHUYECKOW peakimu, karanmzarop, IIJIK, xopposus
METAJIIOB, CIIJIaBbI

2.2

OCHOBOIIOJIAralOlMe 3aKOHbl XHMMHUH: 3aKOH COXPaHEHHs MaccChl,
nepuoanueckuid  3akoH JI.M. MenneneeBa, 3aKOH IOCTOSIHCTBA




COCTaBa, 3aKOH ABOTaJIpo

2.3

TEOPHUH XUMHH: aTOMHO-MOJIEKYIISIpHas TEOPHs, TEOPUS
3JIEKTPOJIUTUYECKON AUCCOMALINT

Brnanenne ocHOBaMu XMMHUYECKON I'PAMOTHOCTH, BKIIFOUAOIIEH:

3.1

YMEHHE MPaBUIIbHO UCIOJIb30BaTh U3yUEHHbIE BEIIECTBA U MaTEpUaJIbl
(B TOM umciie MUHEpalbHBIE YHOOpEHHs, METaUIbl M CIUIABHI,
IOPOAYKTHl TEpepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrnig, nmpupoJgHOro rasa, HeTH) B OBITY, CEJIbCKOM XO34WCTBE, Ha
NPOM3BOJICTBE W TOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJOB
JUIs OpraHu3Ma 4YeloBeKa; yMEHUE IPOTHO3UPOBATh BIUSHUE BEIIECTB
U XMMHUYECKUX IPOLIECCOB HA OPraHU3M 4YEJIOBEKAa U OKPYKAIOIIYIO

MIPUPOJHYIO CPEY

3.2

YMEHHME HHTErPUPOBATH XMMMUYECKHWE 3HAHUS CO 3HAHMUSIMHM JIPYTHUX
y4eOHBIX IPEIMETOB
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HaJM4yue OMbITa paboThl C Pa3IUYHBIMU MCTOYHHKAMU HH(OpMaLUu
0 XUMHM (HayyHass M Hay4yHO-IOIMYJIspHas JUTepaTypa, CIOBapH,
CIIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

yMeHHE OOBEKTHMBHO OIICHHBATh HWH(OpPMAIMI0O O BEIIECTBAX, HX
MpEeBpaIeHUs X W  MPaKTUYECKOM  TPUMEHEHWH U  YMEHHUE
WCII0JIb30BAaTh €€ IS pelieHus yaueOHO-TI03HaBaTeIbHbIX 33124

BnaneHne OCHOBAaMH TIOHATHHHOTO arrmapara WU CHMBOJUYCCKOIO
A3bIKa XUMUU JJI COCTaBJIeHUS (OPMYyNT HEOPraHMYECKHUX BEIIECTB,
YpaBHEHUH  XMUMHUYECKUX  pEAKIUM; OCHOBAMH  XUMHYECKOU
HomeHksatypbl (IUPAC u TpuBnaiibHOMN)

YMeHne oOBSICHATH CBSI3b MOJIOKEHHS 3jemMeHTa B [lepuoamueckoit
CUCTEME C YHCJIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsia sjapa, oOIiee Yucio
AJICKTPOHOB), pacHpeleeHuEM dJICKTPOHOB II0 JHEPreTHYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOJIOB, KT U KaJIbIIHS

[IpencraBienre 0  MEPUOJUYECKONM  3aBUCMMOCTU  CBOWCTB
XMUMHUYECKUX JJIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIBHOCTH),
OPOCTBIX M CJOXHBIX BELIECTB OT TMOJOXEHHS JIIEMEHTOB B
[lepuomuueckoir cucreme (B MalblX MEpUOAaX U TJIABHBIX
MOJArPYIIAax) U AIEKTPOHHOTO CTPOCHHUS aTOMa

Ymenue knaccuuuupoBarth:

7.1

XUMHNYCCKHUEC IJICMCHTBI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKUC PCAKIINHN

YMeHHE ONpeAeIsaTh:

8.1

BAJICHTHOCTb W CTCICHb OKHUCJICHUA XUMHWYCCKUX 3BJICMCHTOB, 3apsi
HOHa

8.2

BUJI XHMHUYECKOM CBSI3M U THII KpHCTaHHH‘ICCKOﬁ CTPYKTYPBI B
COCAUMHCHUAX

8.3

XapaKTEp CPEAbl B BOAHBIX paCTBOpPAX BCIICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIINTCIIb U BOCCTAHOBHUTCIIb

YMmenue XapaKTCpru30BaTh (I)I/I3I/I‘{CCKI/IC 1 XMMHYECKHUE CBOMCTBA:

9.1

IPOCTBIX BCIHICCTB (KI/ICJ'IOPOI[, 030H, BOJOpPOA, l"pa(I)I/IT, ajiMas,




KpeMHUH, a3oT, (ocdop, cepa, XJIOp, HATPHIA, KaIHii, MarHui,
KaJbIIUH, ATFOMUHHH, JKEJIe30)

9.2

CIIO)KHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX pPAacTBOPOB (BOJa,
aMMHaK, XJIOPOBOJOPOJ, CEPOBOJAOPOJ, OKCHIABI U TUAPOKCHUIBI
MeramioB I-IIA rpynn, amtomunus, menu (II), nunka, xenesa (II u
III), oxcuast yraepona (I u IV), kxpemuus (IV), azota u ¢ochopa (111
u V), cepet (IV u VI), cepuucras, cepnas, azotucras, a3oTHasd,
(docdopHasi, yrojapHas, KpeMHHEBasE KHCIIOTA U UX COJIH)

9.3

MPOTHO3MPOBATh M  XapaKTEpPU30BaTh  CBOWMCTBAa  BEIIECTB B
3aBUCUMOCTH OT HX COCTaBa M CTPOCHHMS, IPUMEHEHHE BEIECTB B
3aBHCUMOCTH OT MX CBOMCTB, BO3MOKHOCTbh MPOTEKAHUSI XUMUYECKHX
MPEBPAIIECHUI B pa3JIMYHBIX YCIOBHUAX

10

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUi, B
TOM YHUCIIE:

10.1

peakifii HFOHHOTO OOMeHa

10.2

OKHCIINTCIBHO-BOCCTAaHOBHUTCIIBHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOIINX ~XUMHYECKHE CBOMCTBA M3YyYEHHBIX KJIacCOB
(Tpynn) HeOpraHU4eCKHX BEUIECTB

10.4

MMOATBEPXKAAIOMNX 'CHCTUYCCKYIO B3AaMMOCBA3b MCKAY HUMU

11

YMeHue BIUUCIITh (IPOBOANUTH PACUYETHI):

OTHOCHUTEIIbHYI0 MOJICKYJSIPHYI0O M MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIF0O XMMHUYECKOI0 JIEMEHTa B COETUHEHUH

11.2

MacCOBYIO JIOJTIO BEIIECTBA B PaCTBOPE,

11.3

KOJIMYCCTBO BEIIECCTBA U €0 Maccy, 00BEM T'a30B

11.4

[0 YypaBHEHUSM XHUMHYECKUX pPEaKIHH M HaXOIUTh KOJIUYECTBO
BEIECTBA, 00bEM U MacCy peareHTOB WJIH MPOIYKTOB peakluu

12

Bianenue (3HaHME OCHOB):

12.1

OCHOBHBIMM  METOJaMH  HAydyHOTO  TMoO3HaHHWS (HaOmrozeHue,
H3MepeHue, SKCIIEPUMEHT, MOICTTUPOBAHUE) NIPU U3YYEHUH BEIIECTB U
XUMHYECKUX SBJICHUH; YyMeHHe c(hOopMynupoBaTh MpolieMy u
MPEJIOKUTh MYTH €€ pelIeHUs

12.2

Oe3omacHOM pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XHUMHYECKON
MOCYAI0H U 1a00paTOPHBIM 000PYI0BaHHUEM

12.3

MpaBUJIaMH 0€30TaCHOTO OOpaIlleHus ¢ BEIIECTBAMH, UCIIOIb3YeMbIMU
B TIOBCEHEBHOM YKW3HM, IPAaBUJIAMH MMOBEJICHUS B IEJIIX COSPEKCHUS
3I0pOBb M OKpYXKarolled NPUPOJHON Cpelibl; MOHMMAHUE Bpena
(omacHOCTH) BO3JCUCTBUS HA JKHMBBIC OPraHU3Mbl OINPEICIEHHBIX
BEIIECTB, CIOCOO0B YMEHBIICHUS U MPEAOTBPALICHUS HUX BPEIHOTO
BO3JECHCTBUS

13

Hanuuue MPAKTUYCCKUX HABBIKOB IINIAHUPOBAHUA U OCYIICCTBIICHUA
CICAYIOMIUX XUMHWYCCKHUX SKCIICPUMCHTOB!

13.1

HU3YUCHUC U OIMUCAHUC (I)I/I3I/I‘ICCKI/IX CBOICTB BCIICCTB, O3HAKOMJICHUC
C (I)I/BI/ILIGCKI/IMI/I u XUMHUYCCKUMHA SABJICHUAMU, OIIBITHI,
HWIUTIOCTPUPYIOIIUEC TPU3HAKHU ITPOTCKAHUA XUMHNYICCKHUX peaxunﬁ

13.2

HU3YUCHUC CII0CO00B pasaCIICHUA cMmeceit

13.3

NOJYYCHHEC KHUCIOpOJa MW H3YUCHHUC Cro CBOﬁCTB; IOJIYYCHHC
BOJOpOaa U U3YUCHHUC C€TO CBOﬁCTB; IMOJIYYCHUC YIJICKHCIIOTO TI'a3da U




HU3YUCHHUC CTO CBOﬁCTB; MOJIY4YCHHUC aMMHAKa U U3YUCHHUC CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOW MAacCOBOM  JIOJIEH
pacTBOPEHHOTO BEIIECTBA

13.5

MIPUMEHEHUE WHJIUKAaTOPOB (Jrakmyca, METUJIOpaHIKa u
(denondranenna) s ompeAeNeHUS XapakKTepa Cpeibl B PacTBOPax
KHUCJIOT U LIe04Yei

13.6

WCCIICIOBAHUE W ONUCAHHE CBOWCTB HEOPraHUYECKUX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3YYEHHUE B3aMMOJCUCTBHS KHUCIOT C METaJLIaMH,
OKCHUJAMH  METAJUIOB,  PACTBOPUMBIMM M HEPACTBOPUMBIMH
OCHOBAHUSMHM, COJISIMU; IIOJyYEHHE HEpPACTBOPUMBIX OCHOBAHWM;
BBITECHEHHE OJHOrO MeTajla JpPyruM W3  pacTBopa  COJH;
uccieoBaHue aM(OTEpHBIX CBOMCTB THAPOKCHUIOB ATIOMHHHS |
MHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a71a4 1o TeMaM: «OCHOBHBIE KJIaCChl
HEOPraHUYECKUX COCIMHEHUI; «INEKTPOIUTUYECKAS
mucconuanussy; «BaxHeHWIme HeMETamiabl W WX COCIUHCHUSY,
«BasxkHeHe MeTaluIbl 1 UX COSTMHEHM S

13.8

XUMUYECKHE  OKCIEPUMEHTHI,  WUTIOCTPUPYIOIIAE  MPH3HAKH
MPOTEKaHMsI PEaKIii MOHHOTO OOMEHa;, KaueCTBEHHBIC pPEaKkIuy Ha
MPHUCYTCTBYIONIME B BOJTHBIX PACTBOPAaX HMOHBI: XJIOPHA-, OPOMHUI-,
noaun-, cynbdar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCH-UOHBI, KATHOHBl aMMOHUSI, MarHusi, KaJIbIUsl, TFOMUHUS,
xenesa (2+) u xkenesa (3+), meau (2-+), UHKA

14

VYmenue:

14.1

MPECTaBIATh pe3yidbTaThl dKCIEpUMEHTa B (OpMe BBIBOJOB,
JI0Ka3aTeNbCcTB, TpaUKOB W TaOMMI] U BBISBISATH SMIUPHUUYECKUE
3aKOHOMEPHOCTH

14.2

YCTaHaBJIMBATh CBA3U MEXAY pPCalbHO HaGJ'II-O,I[aeMBIMI/I XUMHUYCCKUMHU
ABJICHUSAMM U IIpoLcccaMu, IIPOUCXOIAIINMHA B MaKpO- 1 MUKPOMHPE,
OOBACHATH IIPUYIMHBI MHOFOO6pa3I/IH BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUS

1

HepBOHa‘-IaJH)HI)IG XUMHNYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3/iesieHus: cMecei

1.2

ATOMBI U MOJICKYIJIBI. Xumunueckue djeMeHTBE. CHUMBOILI XHUMHUYECKHX
OJICMCHTOB. HpOCTI)IC " CJIOKHBIC BCIIICCTBA.

1.3

Xumudeckass ¢opmyna. BaneHTHOCTP aTOMOB XHUMHUYECKHX 3JIEMEHTOB.
CreneHp OKUCIICHUA

1.4

3aKOoH IIOCTOSIHCTBA COCTaBa BCIIICCTB. OTtHocHUTENIbHAs aTOMHas Macca.
OtHocHTEILHAS MOJICKYJIApHasA Macca. MaccoBas J0OJISI XHMHUYECKOTO
9JICMCHTA B COCAMHCHUU

1.5

KonmnuectBo BemectBa. Moisib. MomsipHasi macca. MosnsipHblii 00bEM ra3oB.
BzanmocBsa3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAMHUIL BEIICCTBA

1.6

Pu3NYecKue U XUMUYECKHE ABJICHUS. XUMHUYECKash peakius U €€ MPU3HAKY.
3aKOH COXpaHEHUsI MaCChl BENIECTB. XUMUYECKHE YPAaBHEHUS

[Tepnognueckuit 3akoH u [lepmoanueckas cucreMa XMMHUYECKHX JJIEMEHTOB
J.N. MenneneeBa. CTpoeHHE aTOMOB

2.1

ITepuonnueckuii 3akoH. [lepuonuueckass cucreMa XMMHYECKUX AJIEMEHTOB
.. Menneneea. Ilepuoast u rpynmbl. @U3NYECKUd CMBICI MOPSIKOBOTO
HOMEpa, HOMEPOB NIEPHOJIa U TPYIIIIHI dJIEMEHTA

2.2

Crpoenue aroMoB. CoctaB aTOMHBIX sifiep. M3otomnbl. DnektpoHbl. CTpoeHune
JNEKTPOHHBIX 000J704YeK aTroMoB TNepBbIX 20 XUMHUYECKHX D3JIEMEHTOB
[Tepuoanueckoit cucremsl .M. Menaeneena

2.3

3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB XMMHUYECKHUX JJIEMEHTOB IEPBBIX
TpEX 11057050001 (0): Kamus, KaJbIus (pammyca aTOMOB,
ANEKTPOOTPHUIATENIFHOCTH, METANIMYECKUX U HEMETaJUIMYECKUX CBOMCTB) U
UX COCQUHEHHH B COOTBETCTBUM C TOJOXKEHHEM DIIEMEHTOB B
[leproauueckoii CUCTEME U CTPOSHUEM MX aTOMOB

CrpoeHue BelecTBa

3.1

Xumuyeckasi cBsi3b. KoBajeHTHas (mossipHas M HEMOJSIpHAs) CBS3b.
DNEeKTPOOTPULIATEIBHOCTh ~ XMMHYECKUX  DJIEeMEHTOB. oHHas  CBs3b.
Mertannnydeckas CBS3b

3.2

Tunel KpUCTaJUIMYECKUX PEIIETOK (aTOMHAs, HMOHHAs, MeTaJuIn4yecKas),
3aBUCHUMOCTH CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKUA U BUIA
XUMUYECKOM CBSI3U

Baxwueiiune MNpEACTAaBUTCIIM HCOPraHNMYCCKUX BCIHICCTB. Hemeramnel u ux
CO€AUMHEHMs. MeTaibl U UX COeIMHEHUS

4.1

Knaccudukaius 1 HOMEHKIATypa HEOPraHUYECKUX COETUHEHUI: OKCHIOB
(coneobpasyroriue: OCHOBHBIE, KHUCJIOTHBIE, am(poTepHBbIEC) u
HecoJieoOpa3yrolue; OCHOBaHUM (IIENOYM M HEPAaCTBOPHMBIE OCHOBAHMS);
KHCTOT (KUCIOPOACOJEpKAIUEe € OECKUCIOPOAHBIE, OJHOOCHOBHBIE U
MHOTOOCHOBHBIE); CoJiel (CPEAHHUX M KUCIIBIX)

4.2

@u3znyeckue M XMMHMYECKHE CBOWCTBA IPOCTBIX BELIECTB-HEMETAIIOB:
BOJIOPO/Ia, XJIOPa, KUCIIOPOJIa, Cephl, a30Ta, pocdopa, yriepoa, KpeMHHS




4.3

®u3nyecKkue U XMMUYECKUE CBOMCTBA IIPOCTBIX BEUIECTB-METAIIOB: JINTUA,
HaTpus,  Kajausd, MarHus W Kajublus,  QJIIOMUHUA,  JKele3a.
DNEKTPOXUMHUYECKUN Psijl HANIPSHKEHUH METaJJIOB

4.4

@u3nyeckue M XMMHYECKHE CBOMCTBAa  BOJOPOJHBIX  COEOUHEHHI
HEMETAJIOB: XJIOPOBOAOPOJA, CEPOBOAOPOJA, AaMMHUAKA

4.5

duznyeckue 1 XMMUYECKHE CBOWCTBA OKCUAOB HemeTaiuios: cepsl (IV, VI),
azota(Il, IV, V), docdhopa(lll, V), yramepoma(ll, IV), xpemums(IV).
[TonyueHue OKCHI0B HEMETAIIIIOB

4.6

Xumnueckue cBoiictBa okcuaoB: MetauioB IA-IIIA rpynn, uunka, meau(1l) u
xenesa(ll, IT). [Moxydyenne okCuI0B METAIIOB

4.7

XUMHYECKHE CBOMCTBA OCHOBAaHMM U aM(OTEPHBIX THUIPOKCUIOB (Ha
npuMepe THAPOKCUIOB ATIOMUHMUS, XKeje3a, IMHKa). [loyuenrne ocHOBaHMIA
1 aM(QOTEPHBIX THAPOKCHUJIOB

4.8

Ob6mue XUMUYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJIOPOTHOM,
CEpOBOJIOPOJHON, CEPHUCTON, CEpHOM, a30THOM, (HOCPOpPHON, KPEMHHUEBOMH,
yroibHON. OcoOble XMMHYECKHE CBOWCTBA KOHILIEHTPUPOBAHHOW CEpHOU U
a30THOM KUCIIOT. [lonydeHnue Kuciot

4.9

OO6mme XuMHUIECKHe CBOMCTBA cpeHuX cosieid. [lomyduenue coeit

4.10

[Monyuenue, coOupaHue, pacrno3HaBaHHE BOJIOPOJA, KUCIOPOJa, aMMHAKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopru

4.11

[Tonyyenne amMMmuaka, CEpHOM M a30THOW KHCIOT B MPOMBIILIEHHOCTH.
OO6mme crnocoObl MOTYYSHUS METAIOB

4.12

I'enernueckas CBSI3b MCXKOY KiIaCCaMH HCOPraHUYCCKUX COG,Z[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Krnaccudukanus XuMHUUeCKUX PEeaKIil MO pa3IMYHbIM MPU3HAKAM: 110 YHCITY
U COCTaBy YYacTBYIOUIMX B PEAKLMU BELIECTB, MO TEIIOBOMY 3 deKTy, Mo
U3MEHEHHUIO CTENEHEeH OKUCICHHSI XUMHUYECKHUX 3JIEMEHTOB

52

TeroBoil 3ddekT XUMUYECKON peakiuu, TEPMOXUMHUYECKUE YPaBHEHMS.
DK30- U SHIOTEPMUYECKUE peakluu. TepMOXUMUYECKE YpaBHEHHUS

53

OKHCITUTEIIFHOBOCCTAHOBHUTEIILHEIC pEaKknuun. Oxucnurem u
BOCCTAaHOBUTCIIH. Hpoueccm OKHCJICHHUA WU BOCCTAaHOBJICHHA. C‘)HCKTPOHHBIﬁ
0ajJaHC OKMCIUTEIHFHOBOCCTAHOBUTEILHOM pC€aKuun

54

Teopus ANEKTPOJIUTHYECKON JIUCCOIAAIIHAH. KaTtnonsl, AHUOHBLI.
DIEKTPOIUTHI U HEANEKTPOJIUThI. CHIIbHBIC U Cc1a0bIe AMEKTPOJInThI. CTeneHb
IHUCCOLAAIAN

5.5

Peakuyuu noHHoro obMeHa. YcaoBus IIPOTCKAaHUA peaKHHﬁ HMOHHOI'O O6M€Ha,
ITOJIHBIC U COKpaH_IéHHbIC HOHHBIC YPABHCHUS peaKHHﬁ

XUMHs U OKpy’Karolas cpeja

6.1

BemectBa u MaTepuajibl B IMOBCEIHEBHON JXM3HU 4YelloBeKa. be3zomacHoe
HCIIOJIB30BaAHUC BCIICCTB U XHMMHUYCCKUX peaKHHfI B J'Ia60paTOpI/II/I u 6BITy.
HepBaﬂ IIOMOIIb TP XUMHUYCCKUX 0XKOI'aX U OTPABJIICHUAX

6.2

XUMHYECKOE 3arpsi3HEHUE OKpyXKarolied cpeabl (KHCIOTHBIE —JIOXK[IH,
3arpsi3HEHUE MOYBbI, BO3yXa M BOJOEMOB), CIIOCOOBI €r0 MPeIoTBpaICHHS
[IpenenpHas momyctumas konmentpaiws BemectB (I1/1K). Ponp xumunm B
pPEIIeHUH DKOJIOTUYECKUX MpoOieM. YCHiIeHHe NapHUKOBOTO J(dekTa,
pa3pylIeHUE 030HOBOIO CJIOS




[Tpumenenwue cepsl, a3ota, pocdopa, yriepoaa, KpEMHHS U UX COSAMHEHU B
ObITY, MEIUIIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3siiicTBe. Ilpumenenune
6.3 METaJUIOB W CIUIABOB (CTaslb, YYTYH, JIOPATIOMHHMNA, OpOH3a) B OBITY U
MPOMBIIUIEHHOCTH WX coeauHeHud. [loHATHE O KOppO3WM METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI KX OT KOPPO3UH
6.4 [IpupoaHble UCTOUHUKHM YIIEBOAOPOAOB (Yroiib, MPUPOAHBINA Tra3, He(Th),
' IPOAYKTHI MX TepepaboTKH (OSH3UH), HX POJIb B OBITY U IPOMBIIIIICHHOCTH
[lepBoHavanbHble MOHATHA 00 OPraHUYECKUX BEIIECTBaX KaK O COEIUHEHMSIX
6.5 yrieposna (MeTaH, 3TaH, STWJIEH, aleTWIEH, 3TaHOJ, IJIMLEPUH, YKCyCHas
' kuciora). I[loHaTHe O OMOJOTMYECKM BaXKHBIX BEIECTBAX: JKUPAX, OEIKax,
yIJIeBOJIaX — U UX POJIU B )KU3HU UYEJIOBEKA
7 Pacuérnr:
7.1 1o GopMysIiaM XUMHYECKUX COCTMHEHUN
7.2 Macchl (MacCoBOM) JI0JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPAaBHEHUSIM

YYEBHO-METOJNYECKOE OBECIEUEHUE OEPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

1.

2.

Xumus. 8 xwmacc/Pymutuc T'.E., ®enpnman @.I'., AxnuonepHoe O0OIIECTBO
«M3narenbcTBO «lIpocBemienuney;
Xumus, 9 wmace/ Pymsuruc T.E., ®enpaman @.I'., AkumoHepHOEe 0O0IIECTBO
«M3narensctBO «IIpocBemenue»

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

1.

b

Pymutuc TI'.E., ®enpaman @O.I'. Meroaudeckoe mocobue mausa yuutensd. — M.:
[Ipoceenienue, 2014.

I'apa H.H. Xumus. 3agaunuk ¢ nomomHukoM. - M.: [Ipocsemenune, 2014.

XuMus noypouHble Tiansl 8-9 kiacc no yueouuky Pymsutuc I'.E., ®enpaman O.I.
-Panenxkuii A.M. Xumus. Junakrudeckuit matepuain: 8 — 9 wmaccel: [locobue s
yautesniel obmeoOpazoBaTeNbHbIX yupexkaeHuit / A.M. Panenkwmii. — 3-¢ uzn. - M.:
[Ipoceenienue, 2011.

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBlI M PECYPCbl CETH
UHTEPHET

Al

a

http://www.fipi.ru Ilopran OUIIM — denepanbHblli HHCTUTYT MEAATOTHYECKUX
U3MEpPEHUM.

http://www.nkj.ru/. DnekTpoHHas Bepcus )KypHaia «Hayka 1 )KU3HbBY»
https://infourok.ru

https://resh.edu.ru

http://znaniya-sila.narod.ru/ . 3Hanus-cuna. [[ns Tex, KTo HHTEpEcyeTcs mpoodieMamu
COBpPEMEHHOM (pyHIaMEHTaIbHOM HayKH.

http://www.chemistry.ssu.samara.ru/.  Opranuueckas xumusa. HHTepakTUBHBIHI
MyJIbTUMEINA YUCOHUK.




10.

http://www.chemnet.ru T'azera «Xumus» u calT mis yuutens «S umy Ha ypok
XUMHW

http://him.1september.ru  Enunas kommekuus [[OP: TlpeamerHas KOJUIEKIHS
«Xumus» http://school-collection.edu.ru/collection/chemistry

EcrectBeHHO-HayuHble  dKcriepuMeHThl:  xuMus.  Komreknus — Poccumiickoro
obmieoOpazoBarensHOro mopraia http://experiment.

edu.ru AJIXUMUK: caiit JI.FO. Anmuk6eposoii http://wwwalhimik.ru
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