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HOACHUTEJIBHAS 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha ocHOBe (denepanbHON pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHLEMIIMY MPENoJaBaHus yueOHOro mpeamMeTa « XUMHUS»
B 00pa3oBaTeNbHBIX opranusaiusax Poccuiickoit denepaiumu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O NENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS M Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4YEOHOTO
nmpeamera, yCTaHABIIMBAET o0s13aTenbHOe MpeIMETHOE coJiepKaHue,
IpeayCMaTPUBAET PACHPENCIICHUE €ro Mo KiaccaM M CTPYKTYpUpOBaHUE TIO0
pasnenaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpPEIEseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM C  YYETOM  MEXIPEAMETHBIX W
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYaroluxcsi, OMNpPEAeNIIeT BO3MOXHOCTH TIpeaMera s
peanuzanuu TpeOOBaHMK K pe3ysibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTeIbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIIero 00pa3oBaHUsl, a TakKKe TpeOOBaHUHN K
pesynbrataMm oOy4eHHs] XMMHUHU HA YPOBHE LIeJIeH M3ydeHUs MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-TIO3HABATEIBHON JEATEIbHOCTH OOYYaroIIerocsi MO OCBOEHHUIO
y4eOHOT'0 COJICpIKAHUS.

3HaHME XWMHUHU CIYKUT OCHOBOM Miis (POPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IMHCTBE MHPA, BAXKHYIO
poJib UrpatoT (GopMUpYEMble XUMHUEH MPEJCTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O MyTSAX PEIICHHs TI00ATbHBIX
npoOJieM YCTOWYMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBON M SKOJIOTUYECKON 6€30MacHOCTH, MTPOOJIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJiIi  CaMOpasBUTHS U
dbopMupoBaHUs KyJIbTYPBI IUYHOCTH, €€ 001IeH 1 (yHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIEeSITEIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO()ECCHOHATLHON eI TeTLHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
L[ETIOCTHOTO B3IJIsSI1a HA €IMHCTBO MPUPOILI U YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B POPMHUPOBAHUH €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



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

JlanHble HampaBieHUsT B OOYyUYEHHUM XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpakeHHeM 0a30BOM HAYKH XMMHH Ha ONPEEIEHHOM JTare eé
Pa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHus OPUESHTUPOBAH HA
OCBOCHHUE OOYYArONTUMHUCS CHUCTEMBbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUH, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTPpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CHUCTEMHOI0 mojaxojaa K e€ m3ydeHuto. CojaepkaHue CKIIAJBbIBACTCS U3 CUCTEMBbI
MOHSATUN 0 XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATEIILHOTO PAa3BUTHA 3HAHUW HA OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOTO YPOBHSI:

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

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

— YYEHHS O CTPOEHUHU aTOMa U XMMHUUYECKOU CBSI3U;

— TpEeNCTaBICHUN 00 DIIEKTPOJMTUYECKOW JUCCOIMAIIMK BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMaTPUBAIOTCS HAa OCHOBE OSMIMPHYECKU
TIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMy, BBITONHSAS (YHKIUU OOBSCHEHUS W TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHUS M BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS W MOJy4EeHUs
U3Y4YaeMbIX BEUIECTB.

OcBoeHue nmporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeToJaM TO3HaHWs B Hayke. M3ydeHue XUMUU TPOUCXOAUT C MPUBJICYECHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YEOHBIX MNpeaMeToB: «OKpyXKaroumi Mupy,
«buomnorus. 5—7 kmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMUPOBAHHE 3HAHWA OCHOB
XUMUYECKOW HAyKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUUYECKOU
NEATEIbHOCTU YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHCTEMBI XUMHUYECKHX
3HAHUM — Ba)KHEUIIMX (PaKTOB, MOHSATHUM, 3aKOHOB U TEOPETUUECKUX TMOJOKECHUH,
JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS MpPU H3YYEHUM BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUHU B Y4YEOHO-IO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
NEeSATENbHOCTH, OCBOEHUMU TNpPaBHJI O€30MacHOro OOpallleHuss C BEIIECTBAMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XMMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BayKHOE
3HauYEHUE MPUOOPENIN TaKKe LI, KaK:

— (opmMupoBaHHE MHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CaAMOCTOSTEIbHOMY MPUHATUIO pEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBHSIM SKU3HU;

—  HampaBJICHHOCTh  OOyYEeHMs] HAa  CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TO3HAaHMs, (POPMUPYIOINIMM MOTHBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XHMHH;

— obecrnieyeHue yclIoBUM, CIOCOOCTBYIOIINX MPUOOPETEHHUIO 00yYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETHLHOCTH, IMO3HAHUA W CaMOIO3HAHUS, KIHOYEBBIX
HaBBIKOB (KIFOUEBBIX KOMIETEHIMI), UMEIOUINX YHUBEpPCAIbHOE 3HAUCHHUE MJIf
Pa3TUYHBIX BUIOB JIEATEILHOCTH;

— (dopmupoBanue o0miel (YHKIMOHATBFHOM UM  E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS U ONBIT, IMOJYYCHHBIE MPH H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYIOBOM J1eATETLHOCTH;

— ¢opMmupoBaHHE y O0OyYalOlUMXCS TYMAaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS [EHHOCTH XHMHYECKMX 3HAHUU HJs BBIPAOOTKH DKOJIOTHUYECKH
IeJIeCO00pa3HOro TMOBEACHUSI B OBITY U TPYIAOBOW MACSATEIBHOCTH B IEIIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOIIEH MPUPOTHOM CpeIbl;

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

OOmiee 4MCIO YacOB, OTBEAEHHBIX I H3YyUYEHUS XUMUU Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3zoBaHusi, cocTaBisieT 136 yacos: 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. Posib XMMUK B KU3HU 4YEJIOBEKa. XUMHUS B CUCTEME HaYK.
Tena wm BemecTBa. PU3NMYECKHE CBONCTBA BEIIECTB. ATpPETraTHOE COCTOSHHE
BeniecTB. [loHATHE O MeTOoMax Mo3HAaHMS B XMMHUHU. UHUCThIE BEIIECTBAa U CMECH.
Cnioco0nI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyieMeHThl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaleHTHOCT, aTOMOB XHMHUYECKHUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBA cocTaBa BemllecTB. (OTHOcCUTENbHAS AaTOMHAas Macca.
OtHocuTENbHAS MOJEKYJIsIpHAs Macca. MaccoBas 1011 XUMUYECKOTO 3JIEMEHTA B
COCJIMHECHUMU.

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

dusnyecKkrne U XUMHUUYECKHUE SBIICHHS. XUMHUUECKash peakius U e€ MpU3HaKHU.
3aK0H COXpaHEHHS MacChl BellecTB. XuUMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX peaKIuii (COequHEHNUsI, Pa3JIOKCHHS, 3aMEIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHMHUUYECKOH IMOCYA0M, MpaBuiaMu paboThl B 1abopaTopuul U
npuémMaMu oOpalleHus ¢ J1abopaTOpHbIM 00OpPYAOBAaHHUEM, U3YUYCHHE W ONHUCAHUE
GU3UYECKUX CBOHCTB O0Opa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOCHHE
bu3nveckux (TIaBJIeHHE BOCKA, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUIIEHUE W KOHJCHCAIUS BOJABI) U XUMHYECKUX (TOPEHHE CBEYH, MPOKAIMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE Mea ¢ KUCIIOTOM) SBICHUMN, HAOI0ACHUE U
ONHMCAaHUE TMPU3HAKOB MPOTEKAHUS XUMUYECKHX peakiui (pas3iokeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHCJIOTHI C XJIOPHUIOM Oapwuisi, pa3ioKCHHE THIPOKCHIIA
meau (II) mpu HarpeBaHum, B3auMoAeHCTBHUE keme3a ¢ pactBopoM coiu meau (I0),
M3yUYEHHE CIIOCOOOB pa3/ICNICHHS CMECEH: ¢ IMOMOIIbI0 MarHuTa, (puIbTpoBaHME,
BBITIApUBAHUE, JUCTUUIAIMUSA, XpoMaTorpadus, MpoBeeHUE OYUCTKH TTOBAPECHHOMN
conv, HaAOJIOJICHUE W  OINHCAHWE  PEe3yJbTaTOB  IPOBEICHUS  OIBITA,
WUTIOCTPUPYIOMIETO 3aKOH COXPAHEHWS MACCHI, CO3JaHUE MOJEJIEH MOJIEKYJI
(1apocTep>KHEBBIX ).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Boznyxa. Kucimopon — 3jaeMeHT U mpocToe
BemiecTBO. Haxokmenwe kuciopoja B mpupojge, (Ppu3ndeckue M XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kuciopoaa. CrocoObl



MOJIyYeHUsT KUCIOpoJa B Ja0opatopuu © NOpOoMbIIUIEHHOCTH. Kpyrosoport
KHciopoza B mpupoe. O30H — auioTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoit >PQGEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yroib M METaH. 3arpsA3HEHHE
BO3/lyXa, YCUJIEHHE MapHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

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

Monsipabiii 00BEM ra3oB. PacuéTel Mo XUMHYECKUM YPaBHEHUSIM.

Odusznyeckue CBOMCTBA BOAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BEHIECTB B BOJIE.
MaccoBast 10Jisl BELIECTBA B pacTBOPE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpoOB B mpupojie U B KU3HU yernoBeKa. KpyroBopoT BOAbl B NMPUPOJE.
3arpsi3HeHrEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neoprannmueckux coenuHennii. Oxcuasl. Kiaccudukarus
OKCHJOB: coyieoOpa3yronie (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHble) W
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Dusznueckue MW XUMHYECKHE
cBoiicTBa OKCU0B. [loyueHune okcuaoB.

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

Kucnotsl. Knaccuduxanus kucnor. Homenknarypa kucior. dusndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHocTn MetayuioB H. H. bekerosa.
[Tomydenue KUCHOT.

Conu. Homenknarypa cosneil. @usndeckre U XMMUUYECKHE CBOMCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas CBA3b MEXKY KJIaCCAMU HEOPTaHUYECKUX COETUHEHHUI.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACIIEHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHE CBOMCTB KHUCIOPOJa, HAOIIOJCHHE
B3aHUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpekpamieHus ropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3llaMu OKCHIOB W
ONMMCAHWE WX CBOWCTB, IOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3yUCHUE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojeicTeue Bojaopoga ¢ okcugom menu (II)
(BO3MOKHO HCIOJIb30BaHUE BUICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYEeCTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatpuieM ©  KaiblieM) (BO3MOXXHO  HCIOJB30BAaHUE  BUACOMATEPHUAIIOB),



UCCJEeI0BaHUE O0pa3loB HEOPraHMYECKUX BEIIECTB pPa3IMYHBIX KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCJIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C MeTaJlIaMH, DPEaKkUU{d HEUTpalau3alyy, I10JIyYEHHE HEpPacCTBOPUMBIX
OCHOBAHUM, BBITECHEHME OJHOI'0 MeTajula JPYTMM M3 PAacTBOPA COJIH, PEIICHHE
AKCIIEPUMEHTAJIbHBIX 3aJlad 1o TeMe «BakHellne KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHUMHUYECKHX
ieMeHToB JI. . MengeaeeBa. CtpoeHue aroMoB. XMMHYECKasi CBA3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIaCCU(MUKAUM XUMUYECKUX dJieMeHTOB. [lonstue o
IPYIINax CXOJHBIX DJIEMEHTOB (IEJTOYHBbIE U IIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, ”HEPTHBIE Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3ytoT aM(POTepHBIE OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOJIHAsA  (QOpMBI
[Tepunonuueckoii cucrtembl xumuueckux 3mneMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB NEepUoJa U
IPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CocTtaB aTOMHBIX sifep. M3oromnbl. Dnekrponsl. CTpoeHue
ANEKTPOHHBIX  000J0YeK aToMOB  TMepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl . WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosnoxenuro B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIaM U MEPUOJaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB [JIsI pa3BUTUA Haykh W mnpaktuku. [[. M. MeHneneeB — y4€HbIM U
rpaXkIaHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHUU.
[Iporecchl okucneHns U BocCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

M3ydeHre oOpas3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aWMOJICHCTBHE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M MIECJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIAX ~ MPUMEPBI  OKUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLNN
(ropenue, peakiuu pa3ioKeHUs, COeTUHEHNUS ).

Mexcnpeomemunie ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€M IMPH HM3YYEHUM XHMHUUA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHATUM, TaK U TOHSATUM, SBIISIIOIINXCS CUCTEMHBIMH JJI1 OTAEJIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

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

®usuka: marepus, aTroM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIH]I,
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'eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB
XUMUYECKUX DJIEMEHTOB TEPBBIX TPEX MEPUOJOB, KaJlMsl, KalblLMs U UX
COEIMHEHUI B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJBI XUMHYECKOW CBSI3U. THUIIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATYpa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3IuyHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPraHUYECKUX BEIIECTB.

Knaccudukarms XuMU4YecKUX peakiuii Mo pa3IudHbIM MIPU3HAKaM (TI0 YUCTY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTENICHEN OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 1O 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[Torsitue o ckopocTH xuMu4eckoi peaknuu. [loHsiTHE 00 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX M TETEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsaTue 0 xumuueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKI[MU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUM



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  pEAKIUMA €  HKCMOOJb30BAHMEM  METOJa
ANIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUMALIMN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHW3M AUCCOLMAIMU BELIECTB C PA3JIUYHBIMH BHUIAMU
xumuyeckoi cBszu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBUs MPOTEKAHUSI peaKIMii 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 MOJICJISIMA KPUCTAIUIMYECKUX PEMIETOK HEOPraHUYECKUX
BEIIECTB — METAJIOB M HEeMeTaUioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(x7opua HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS Pa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE AIIEKTPONPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JHUCCOIMAIMM KHUCIOT, IIeJIoYed U coJiel
(BO3MOXKHO  WCTOJIb30BAaHME BHJICO MAaTE€pUaliOB), IPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TPOTCKAHWS  pPEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJCICHHE Ta3a, o0O0pa30BaHHWE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIMX ~ IIPUMEPBI  OKUCJIUTEJIIbHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiuu pasioKEeHHs, COSUHEHUS), paclO3HaBaHHE HEOPTaHHMYECKHX
BEIIECTB C IIOMOILIBK0 KAYECTBEHHBIX PpEAKUMM HA  HOHBI, pELICHUE
JKCIIEpPUMEHTAJIbHBIX 3a/a4.

Hemerajyibl 4 MX cOeAMHEHUS

OO6mast xapaktepucTuka TaloreHoB. OCOOEHHOCTH CTPOCHUS ATOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (Quanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  XJopa
(B3auMozeiicCTBUE € METAJJIaMH, HEMETa/lIaMH, IejioyamMu). XJIOpPOBOAOPOA.
ConsiHass KHCIIOTa, XMMHYECKHE CBOMCTBa, IMOJy4YeHHE, NpuMeHeHue. JlelcTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHMW3M YeJIOBEKa. BakHeumume XJIopuapl U HX
HaXO0X/CHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEepHble CTENeHH OkuciieHus. CTpoeHne U (PU3NYECKHE CBOICTBA
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.
Cepnass kuciota, ¢uU3HUECKHe ¥ XUMUYECKHE CBOWcCTBa (0o0Omue 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. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE TOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKUCIEHHUS. A30T, paclpOCTpaHEHUE B MPHUPOJE,
dbuznueckue U XuMu4eckue cBoiictea. KpyroBopot azora B npupoje. AMMHAK, €ro
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojyueHue u npumeHenue. Coam aMMOHMS,
ux (pU3nYecKre U XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJydeHue, (PU3UYECKUe U XUMHUYECKUE
cBoiicTBa (0OIlIME Kak MpEeACTaBUTENs Kiacca KUCIOT M crnenupuyeckue).
Hcnonw3oBanne HUTPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuil. XUMUYECKOe 3arpsi3HEHHE OKPYKaIoIIel cpe/ibl COeTMHEHUSIMU a30Ta
(KUCIOTHBIE JTOKAM, 3arpsi3HEHHE BO3JAyxXa, MO4YBbl W BoAo&MOB). docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTBA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nonydyenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrtepuctuka sneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTpPOEHUS
aTOMOB,  XapaKTepHble  CTENEHU  OKHUCICHUS.  YTJIEepoi,  aJuIOTPOIHBIE
Monu(UKALMK, PACHPOCTPAaHEHHE B Mpupone, (HU3UUYECKUE U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopor yrinepona B mpupozae. Okcunbl yriaepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JCHCTBHE HA JKUBBIE OPraHU3MBI,
NOJIyYeHHE W TpPUMEHEHHE. DKOJOTHYEeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1yI00aJbHOTO TOTEIJICHUS KIMMaTa, MapHUKOBBIN
addekr. YronpHas KUcCIoTa U €€ coM, nX (PU3NUYEeCKue U XMMHUECKUE CBOMCTRBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbIE MOHATHS 00 OPraHUYECKHX BEHIECTBAX KAK O COECIUHEHHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUIICH, 3TaHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupongHbie HMCTOYHUKK YTIAEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[TorsiTHe 0 OMONOTUYECKN Ba)KHBIX BEIIECTBAX: KUpax, OeNkax, yrieBojgax — U ux
poJii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usuueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMenenne. CoenuHeHus KpeMHusi B mnpupoje. OOmue mnpeacraBieHus 00
okcuge kpemuusi (IV) u kpemuueBoi kuciore. CUIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B IPOMBILIJICHHOCTU. BakHelue CTpOUTEIbHbIE MaTepHallbl: KEpaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B TOBCEAHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

M3yueHHE 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KUCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAKIM Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE U XUMHUUYECKHE CBOMCTBA
raJjloreHOB M WX COCAWHEHMM (BO3MOXKHO HCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpas3laMud XJOpHUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  cepbl M €€  CcOeAUHEHUSMU  (BO3MOXKHO  HMCIIOJIb30BAaHHE
BUJIeOMaTeprasoB), HaOOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM pEeaKIuK Ha Cyibdart-
WOH W HaOIIOJIeHUE TMpU3HaKa €€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3HUUYECKUMHU
cBOoMcTBaMHu azora, ¢ochopa M HUX COCAUMHEHUU (BO3MOXXHO HCIIOJIL30BaHUE
BUJIEOMATEepUasoB), oOpas3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKka, IMPOBEJICHHE
KaueCTBEHHBIX PEaKIUi HAa MOH aMMOHHUS U (pocdaT-uOH U U3yUEHUE MPHU3HAKOB
WX IPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCIIOTHI C MEIbIO
(BO3MOXHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpadura, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTUBOTasa, MojydyeHue, coOupaHue, pacrlo3HaBaHUE M U3yUeHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNE KaYyeCTBEHHBIX peakiuii Ha KapOoHAT U
CUIMKAT-UOHbBl W UW3y4YEHHE TMPHU3HAKOB HX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIBbHBIX
3az1a4 o treMme «BakHelIe HeMETAIIB U UX COSTUHEHUSY .

MeTanibl M UX COeIMHEHUS

OO0mIast XxapakTepUCTUKA XUMHUECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. H.
MenpneneeBa u cTpoeHus: atToMoB. CTpoeHHe MeTaJioB. MeTaminueckasi CBA3b U
METAJUIMYECKAs] ~ KpUCTAUIMYECKass  pem€rka.  DNEKTPOXUMHUYECKUM  psif
HarnpspKeHu MeTamnoB. Ousnyeckne U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rue
crocoObl TosyyeHus MeTaioB. [loHsATHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3alUThl UX OT Koppo3uu. CrnaBbl (CTajdb, YYTYH, OIOPaTlOMUHUMH,
OpoH32a) U UX MPUMEHEHNE B OBITY ¥ TIPOMBIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUE B [lepruoanyecko cucremMe XMMUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaXOXICHHUE B IMPUPOJIE.
dusnyueckue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpus U Kanwus). OKCUIbI 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, HaXO0XJI€HUE B nIpupoae. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkuelmue coequHeHUs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMNI: IOJIO)KEeHUE B [lepnoanyueckoi cucTeMe XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkiaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBONCTBA aitoMUHMsI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenpaeneeBa, CTpOEHHE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKCuabl, TUIpoKcH bl U conn xenesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, HUX (DU3WYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUANIOB), OCOOEHHOCTEH B3aMMOJEHUCTBHUS OKCHIA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIECOMATEPUATIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHUS XKeje3a B KUCIOPOJe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHAIOB), MPHU3HAKOB  MPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMN HA MOHBI: MArHUs, KaJbllWsl, AJFOMUHUS, LIMHKA, JKeJie3a
(I1) u xene3a (III), meau (II), HabmoneHNE W ONMKMCaHUE TPOILIECCOB OKPAIIHBAHMUS
IUITAaMEHW HMOHAMM HaTpus, Kajausg M Kajablus (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HcCleJoBaHNE aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUS
Y TUIPOKCHUA LIMHKA, PEIICHNUE YKCIEPUMEHTAIBHBIX 3a7a4 110 Teme «Baxueimme
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKPY:KaWLIas cpeaa

BemecrBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4esloBeka. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXkarlleh cpenbl (mpeaenbHas IOMycTHUMast
KOHIIeHTpaius Beuiects, nainee — [1/IK). Ponp xumuu B pemieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

U3y4YeHHE O0pa3I0oB MaTepHaOB (CTEKIIO, CIUIABBI METAJUIOB, MOJUMEPHBIC
MaTepualbl).

Mexcnpeomemunie ceasu



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 IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIH (DAKT, THUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIACCH(PUKAIUA, TMEePUOJIUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIUPOBAHUE, H3MEPCHHE, MOJEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MATEPUAIIBI.

dusnka: wMartepus, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJAMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUH 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTb, KPUCTAJUTHY €CKast
pemérka, CIUIaBbl, (U3MYECKHE BEIMYUHBI, SAUHHUIIBI W3MEPECHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, PKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOAJIEMEHTBI, MAaKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapochepa, MUHEpadbl, TOPHBIE TOPOIHI,
IOJIC3HBIC NCKOIIAEMBbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YEeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCMUTATEIBHON NEATENBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOTO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMH 00yYalOLIXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTHUBHBIX IEHHOCTHBIX OPHUEHTAIMHA U
paclIMpeHUe ONbITa AEITEIBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUS XUMHUYECKOW HAYKHM B IKHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEpPHOW HHpOpMaIMeil o
NEePEAOBBIX JOCTHXKCHUSAX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XHUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUIX 00 YCTPOWCTBE MHpa U 00IECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHOMCCIICIOBATEILCKOM,  TBOPUECKOM W JPYyrux  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENbHOCTH TPH
BBITIOJTHEHUU YYEOHBIX, II03HABATEIIbHBIX 3aJ7]a4, BBIMOJTHEHUN XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpOIecce ITOW Y4YEOHOUW JeATEIBHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBUM NOCTYIIKOB;

3) HEeHHOCTH HAYYHOI' O NMO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XUMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKH W COCTABIISIONINE
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPa3BUTHUS MPUPOJIBI, B3aHUMOCBS3SIX YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MMO3HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbBIX IMPOIECCOB W SIBICHUM,
MO3HABATEIbHON, MH(GOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHUCJE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHUIO, JH00O3HATENBHOCTh, T'OTOBHOCTH H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, MPOEKTHOM U HUCCIEIOBATEIBCKOM
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPaBJICHHOCTH W YPOBHsS OOy4YeHUS B
JIaTbHEUIIIEM;

4) popMupoBaHUA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTH KWU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JIOPOBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJIEACTBUU U
HETPUSATHE BPEAHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TMpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) TPy10BOIr0 BOCHIUTAHMUSI:

MHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuii u Tpyaa pa3IndyHOro poja,
yBOXEHUE K TPYAYy M pe3yJbTaTaM TPYJAOBOM AEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJIbHON TPACKTOPUH MPOJOJDKEHUS 00pa30BaHUs ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMHUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
YCHENTHOM MpodheCCUOHAIIBHOM JeATeIbHOCTA U Pa3BUTHSI HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPElIE;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH 11€JeCO00pa3HOe OTHOIIEHHE K TMPUPOJIE KAaK HCTOUYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHUS, IOHMMAHUE LIEHHOCTHU 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
buznueckoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJCHUS
npaBWII 0€30TMaCHOTO MOBEACHUS TP padoTe ¢ BEIIECTBAMHU, A TAK)KE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TIPUMEHATHh 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPEAOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYphl, OCO3HaHUS TJOOAIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M MyTEed UX PELICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

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



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, PETYJIATUBHBIE), KOTOpbIE 00OECHEeunBalOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIBHOMY IUIAHUPOBAHHUIO M OCYIIECTBIEHUIO YYEOHOMU
JEeSATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOEHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHUN (BBIACTSATH MUX XapaKTEepHBIE
NPU3HAKH, YCTAaHABIWBATh B3aMMOCBS3b C JIPYTMMH TMOHSTHSMHU), UCIOJIH30BATh
MOHSTHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIHIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABJIMBATh TMPUYMHHO-CIIEJICTBEHHBIC CBSI3U MEXIy OOBEKTAMH HW3Y4YEHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpollecCe€ TO3HAHMS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUU MOJCIBHBIC MPE/ICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTA), XUMH4YecKas ¢opMmysia U YpaBHCHHUE
XUMHYECKOW peakiy — MpU pelIeHUH Y4eOHO-IT03HAaBATENbHBIX 33/1a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISITh MU XapaKTE€pPU30BaTh CYIIECTBEHHbIC
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIHil,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciienoBarejabCcKue JeHCTBUSA:

YMEHUE MCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B KAau€CTBE WHCTPYMEHTA
MO3HAHUS, a TakXKe B KAaueCTBE OCHOBBI HJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABHIIBHOCTHU BBICKA3bIBAEMBbIX CYKJICHHUII;

NpUOOPETeHUE OMbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEIACHUIO
YUEHUYECKHX HKCIEPUMEHTOB, yMEHUE HaOIoaaTh 3a XOAOM Mpollecca,
CaMOCTOSATEIILHO MPOTHO3UPOBAThH €ro Pe3yJbTaT, POpMyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEIOBAaHUS, COCTABISITh OTYET
0 MpojenIaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIUIO
pPa3IUYHBIX BUJAOB U (POPM MPEACTABICHUS, MOTYyYaeMyI0 U3 Pa3HbIX UCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPaBOYHBIC
mocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUYHUBYIO W
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MNPUMEHSTh Pa3IMYHbIE METOJBI W 3alpOChl MPU MOUCKE U OTOOpE
uHPOpMAIMd U COOTBETCTBYIOIIMUX JAHHBIX, HEOOXOIWMBIX [JIsl BBHITOJTHEHHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEIEIEHHOrO TUIA, TPUOOPETEHHUE ONbITA B
00JaCTH  MCHOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSATEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus UHOpMauu U
WUTIOCTPUPOBATh pEIIAEMble 3aJayd HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
IpyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCMOJb30BaTh M AaHAJIM3UPOBAThL B Tpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(DOPMALUIO O BIMSHUU IPOMBIILIEHHOCTH,
CEJIbCKOT0 XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
Cpellbl.

KomMyHnKaTHBHBIE YHHBEPCAJIbHbIE YUeOHbIe TelcTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoie aAuanora W (Wiau) JHUCKYCCHU) TIO
CyLIECTBY  OOCyXJaeMol  TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MIPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIsATh  MOJyYEHHbIE  pe3yjibTaThl  IO3HABATEILHOM
JCSTENIPHOCTA B YCTHBIX M THUCBMEHHBIX TEKCTaX; JelaTh MPE3CHTAIIHUIO
PE3YJIbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 JKCIepuMeHTa (11abopaTopHOro OIbITa,
71a00paTOPHOU pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOCKTA);

yMEHHUSI y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NIEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COTJIACOBAHUSA
no3unui (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMBbI», KOOPIUHAIIUS
COBMECTHBIX JICMCTBHH, OmNpenelieHue KPUTEPUEB 1O OICHKE KauecTBa
BBITIOJTHEHHOM pabOoTHI U ApyTHE).

PerynsiTuBHbIe YHHBepcaJibHbIEe YUeOHbIe NeliCTBUA:

YMEHUE CaMOCTOSITENIbHO OIpENeNsaTh LENu ACSITeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 3 (HEeKTUBHBIE CIOCOOBI PEeIIeHHs] YIEOHBIX U
MO3HABATENbHBIX 3aJa4, CaMOCTOSITEIbHO COCTaBIATh WU KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JCWCTBUUA MPU BBINOJHCHUU 3aJaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLIEHWBAaTh COOTBETCTBUE MOJYUYEHHOTO pe3yjbTaTa 3asiBICHHOW LEIH, YMEHHE
MCIOJIb30BaTh M aHAJM3UPOBATH KOHTEKCTHI, MIpeIjiaraeéMble B YCIOBUH 3aJaHUM.

INPEAMETHBIE PE3YJIBTATbDI

B cocraBe mpeAMETHBIX PpE3YJbTATOB IO OCBOCHHUI 00s3aTEIbHOTO
COJIEpKaHMsI, YCTAaHOBJIEHHOTO JaHHOW (eaepanibHOM paboueil mnporpammon,
BBIJICTISIIOT: OCBOEHHBIE OOYYAIOIMIMMHCA HAyYHbIE 3HAHUS, YMEHHUS U CIOCOOBI



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 oOyuenus B 8 ki1acce npeMEeTHbIEC pe3yJIbTaThl HA 0A30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMUXCS YMEHUM:

e PpACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHUX TOHSTHN: aTOM, MOJIEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOIHOPOIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAsI U
MOJICKYJISIpHasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JIOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEICHBb
OKHCJICHUS, XMMHYECKasi peakius, KiaccUuPukamus peakiuil: peakiuu
COCIMHEHUS, PEeaKIMU Pa3JIOKEHUs, PEaKIMu 3aMEIIeHUs, peakiuu
oOMeHa, HK30- U SHJOTEPMUUYECKUE PEaKIIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, Paguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTHUOH, aHHOH, PAacTBOp, MAacCOBasi JIOJIsI BEIECTBA
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e WCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENATh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENIeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAacCy COEIMHEHUN 10
dbopMynaMm, BHI XHUMHYECKOW CBsi3M (KOBaJeHTHasT W HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmommueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBAaTh IMOHHUMAHUE NEPUOJMYECKON 3aBUCHMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXpPAaHEHHSI MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YU€HHsI, 3aKOHa ABOTapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [OHATHUS «TJIaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpymma (b-rpymnma)», Mansie u
OombIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHHS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogumyeckass cucrema xXuMHueckux diemenroB [l W.
MenpneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00liee YUCIo 3JIEKTPOHOB
U pacnpeeeHue UX Mo 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
Pa3IUYHBIX KJIACCOB, MOJATBEPXK/Aasi ONUCAHUE MPUMEPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT MX KaY€CTBEHHOT'O
COCTaBa, BO3MOXKHOCTM TMPOTEKAaHUS XUMHUYECKUX TPEBpaIEHUN B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJSPHYIO Macchl
BEUIECTB, MAacCCOBYIO JOJI0 XUMHUYECKOro »dJeMeHTa 1o Qopmyle
COEJIMHEHHUSI, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaAKIUY;

NPUMEHSITh OCHOBHBIE OTEpaIlMi MBICIUTEILHON ACSTEIbHOCTH — aHAJIU3
U CUHTE3, cpaBHEHHE, 0000IlIeHHe, CHCTeMAaTU3alnio, KiacCUu(UKAIHUIO,
BBISIBJICHUE TPUYUHHO-CJIEICTBEHHBIX CBS3€H — /I M3Y4Y€HUS CBOWCTB
BEIIECTB W XHWMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUS — HAONIOIEHHE, M3MEpEHUe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

cleioBaTh ~ NpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYJZOBaHUEM, a TaKkKe IMpaBWiIaM OOpalleHus ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBIINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIeCTB (BOAOpOAA H KHUCJIOPOJa), MPUTOTOBICHUIO
pacTBOPOB C OMNpPEAECIEHHON MAaCCOBOM J0OJI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH M KUCIIOT C TOMOIIBIO NHIUKATOPOB
(makmyc, heHondTanenH, METUIOPAHK U IPYTHE).

K koHiy 00ydenus B 9 kiacce npeIMETHbIE pe3yJIbTaThl HA 0230BOM ypOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICI OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUU
AJIEMEHT, aTOM, MOJIEKYyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJlEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMHYECKasi PeaKIysi, XUMHUYECKasi CBs3b, TEIUIOBON A(DdeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALNS, PEaKIUU HOHHOTO
oOMeHa, KaTalu3aTtop, XUMHYECKOE paBHOBecHE, OOpaTUMblE U



HEOOpaTUMbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKUCIIUTEIb,  BOCCTAHOBHUTENb,  OKHUCJIEHHE U  BOCCTAHOBJICHHE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBsI3b (KOBaJIGHTHAsl, UOHHAs,
METAJTMYECKasi), KpUCTAJUIMYECKass pemieTka, KOppo3us METaJlIoB,
CIUIaBbI, CKOPOCTh XMMHUYECKOW peakIuu, MpeaeabHO JOMyCcTUMas
koHueHtpauus [1JIK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHYECKUX TOHITUUH U
MPUMEHSTH 3TH MOHITHUS PU ONMUCAHUM BEIIECTB U UX MIPEBPAICHUIA;
UCIIOJI30BaTh XUMUUYECKYI0 CHUMBOJIMKY JJII COCTaBJICHUS (POpMys
BEIIIECTB M YPABHCHUN XUMUYECKUX PEAKIIUIA;

OTIPENICNIATh BAJICHTHOCTh U CTENIEHb OKUCJIEHUS XUMHYECKUX JIEMEHTOB B
COCMHEHUSAX PaA3JIMYHOTO COCTaBa, NPUHAJICKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COCIMHEHUH 1o (opMynam, BUJ XUMHUYECKOUH
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYeCKUX
COCIMHEHUSAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJHBIX PACTBOpPAaX HEOPraHWYECKUX COCIUHEHHUH, TUI KPUCTAIUIMUECKOMN
PEmETKN KOHKPETHOT'O BEIIECTBA;

packpbiBaTh cmbici Ilepuomnueckoro 3akona JI. M. MenpaeneeBa wu
JEMOHCTPUPOBATh €ro IOHUMAaHHME: ONMUCHIBATh M XapaKTEPU30BaTh
Tabinunyto ¢opmy Ileprognyeckoit CUCTEMBI XUMUYECKUX DJIEMEHTOB:
pasnmuuath TOHATHS «IJIaBHas moarpymnmna (A-rpymnma)y u «moOodHas
noarpynmna (b-rpynmna)», Maneie u OoOJblIME MEPHOJbI, COOTHOCHUTH
0003Ha4YeHUsSI, KOTOPbIE HMMEIOTCS B TEPUOJAMYECKON Tabmmie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHMUYECKUX
AJIEMEHTOB (COCTaB W 3apsa  sjapa, oOIiee 4YHCIO JJIEKTPOHOB U
pacrpesielieHue HMX 1O DJJIGKTPOHHBIM CJI0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M UX COCIUHEHUHN B
npeaenax MallblX MEPUOJ0B U IIaBHBIX MOJATPYII C YYETOM CTPOCHUS UX
aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKUE DIIEMEHTHI, HEOPTaHUYECKUE BEIECTBA,
XUMHUYECKHE peakluu (M0 YUCIAYy M COCTaBy Y4YacTBYIOUIMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(D(EeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHENUPUUECKUEC XUMUUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEPKIas OIMNHCAHUE
MpUMepaMHi MOJICKYJISIPHBIX M HOHHBIX YPABHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJSITb YPaBHEHHUS AJIEKTPOJMTHUYECKOM JTUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEH, MOJIHBIE U COKPALEHHBIE YPABHEHUS PEAKIIMIA MOHHOTO



oOMeHa, YpaBHEHHS pEaKIil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/y BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEACTBOM COCTABJICHHSI SJICKTPOHHOTO OajaHca STUX PEeaKIIHii;
NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYIO MOJEKYISIPHYI0O W MOJSPHYIO MAacchl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO DJJIeMeHTa 1o QopMmyie
COEUHEHMsI, MACCOBYIO JIOJIO BEI[ECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON peaKIInu;

coOnmogaTh  MpaBuja  MOJIb30BAHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakKKe TMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMU TIO BBITIOJTHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB [0 TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

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

NPUMEHSITH OCHOBHBIE OIEpaIlMi MBICIUTEIBFHON JNeATEeIbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHHE, O000IeHHe, CHUCTEeMaTH3allMI0, BBISIBIICHUE
PUYHUHHO-CIIEJICTBEHHBIX CBSI3€M — [JIs1 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHHUS —
HaOJIIOIeHNe, M3MEpPEHUe, MOJCIUPOBAHUE, HKCIEPUMEHT (peasibHBbIA |
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
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




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
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
bu6moreka [IOK
2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1
https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
3 paboTHI B TaOOPATOPUU U TIPUEMBI : bubmuorexa [JOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubmuorexa [JOK
pa3aeiieHusi cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padota Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
8 | (Ha TPHMED https://m.edsoo.ru/ff0d28c8
OYHCTKU MTOBAPEHHOM COJIH)»
bubmuoreka [JOK
6 A 1
TOMBL H MOJICKYIIBT https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHTbI. 3HAKH 1 bubmuorexka [JOK
(CMMBOJIBI) XUHMHUYECKUX JICMEHTOB https://m.edsoo.ru/ff0d2be8
bu6mmoreka [JOK
8 IIpocTei€ U CII0KHBIE BELIECTBA 1
https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSIHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 Xumnueckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANHEHUHU https://m.edsoo.ru/ff0d350c
13 Konunuecto Bemnecta. MoJib. bubmmoreka [{OK
Moumnspnas macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMUYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJiMuecTBa, MacChl
17 BEILIECTBA M0 YPABHEHUSIM XUMHUYECKUX bubamorera LOK
HHecTBa o yp https://m.edsoo.ru/f0d5708
peakui
Knaccudukanuss XauMUuecKuX peakiinii
bu6mmoreka [JOK
18 (coenuHEeHMS, pa3JIOKECHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bubnuoreka [JOK
19 sHIKIIoneaucT. O000IIeHnE 1
. https://m.edsoo.ru/ff0d40c4
crucTeMaTH3allus 3HaHUI
20 KonTtponeHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIUN https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuoreka [IOK

Bo3ayxa. Kucnopoa — sneMeHT u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue U XUMUYECKUE CBOUCTBA

bubmmorexa [{OK
22 KHCJIOpoJia (peaKuyu OKUCIICHUS,
https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
bubmmorexa [{OK
23 mabopaTopuH U IPOMBIIIUICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaxkiuu, IoHATHE O bubnnorexa [JOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUUECKHUX PEAKITUIX
TormumBo (HedTh, yroias U METaH).
(Hegs, yr ) Bu6maorexa LIOK
25 3arps3HeHre BO3/IyXa, CIIOCOObI €ro
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTuueckast pabota Ne 3 o Teme
26 «ITomyuenue u cobupanue Kucaopoaa Bubnmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
HU3yYEHHUE €r0o CBOMCTB)
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3ndecKkue U XMMHUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CriocoOsl mostyueHust BOAOPoIa B bubnunorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o reme
bu6mmoreka [JOK
31 «ITonyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

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




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoranpo https://m.edsoo.ru/ff0d542¢
Brrunciienus o0béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIIECTBA I'a3a 110 €ro U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WK 00BEMY
Beruncnenust 006EMOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIECHUH ra30B
35 du3nvecKrue U XMMUYECKHEe CBOMCTBA bubmmoreka [{OK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonstue 06 bubnuoreka [JOK
HHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbieHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIsI BEILIECTBA B PACTBOPE
[IpakTrueckast pabota Ne 5 mo Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuoreka [IOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEUIECTBA»
39 KontponbHas padota Ne2 mo teme bubnuorexa [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyyeHue u XUMHUYECKUE CBOMCTBA
bubnuoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaHusl: cocTaB, KinaccuduKaims, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHMUI1 https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeanne): HOMEHKIATypa,
(cp ) P bubmmoreka [{OK
46 CIOCOOBI OJYYEHUS, XUMUYECKHE
. https://m.edso00.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHIX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHU https://m.edsoo.ru/00ad9as50
. bubmuorexa [JOK
49 O00011IeHNE U CUCTEMATH3ALUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 mo teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
o https://m.edsoo.ru/00ad9ela
COCIMHEHMI
[TepBbie MONBITKH KIacCUpUKAITIN
bubmuorexka [JOK
51 XUMHYECKUX deMeHTOB. [loHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
bubmuoreka [JOK
52 [lepuoanueckas cucteMa XMMUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB /. 1. Menneneepa
bu6mmoreka [JOK
53 Ilepuropl, rpymnbl, NOATPYIIIbI

https://m.edsoo.ru/00adas52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
sanep. M3oromnsl https://m.edsoo.ru/00ada342
CtpoeHnue JIeKTPOHHBIX 000JI04eK
. bubnuorexa [JOK
55 aTOMOB 1eMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenpeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepnoanueckoii cucreme /1. M. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA HayKu U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIH, MEIaror u https://m.edsoo.ru/00ada96e
rpaKJIaHUH
PesepBHEblil ypok. O000IIIEHNE U
P P N bu6mmoreka [IOK
58 cUCTEMATH3alUs 3HaHWH /
. https://m.edsoo.ru/00adb33c
Bcepoccuiickas nmpoBepouHas padoTa
KontponbHas padota Ned4 o Teme
bu6mmoreka [JOK
59 «CTtpoeHne atoMa. XMHYECKasi CBA3b
. https://m.edsoo.ru/00adb486
/ Becepoccuiickas mpoBepoyHas paboTa
60 DIJIEKTPOOTPUIIATEITLHOCTh AaTOMOB bubnuorexa [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bub K
61 HNonnas xumuueckas CBsizb uommorexa 110
https://m.edsoo.ru/00adac34
& KoBanentHas nonsipHas XuMuueckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossipHast XUMHAYECKast bu6nuoreka [IOK
CBA3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS bubmuoreka [JOK




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

65 OKHCAUTENBHO-BOCCTAHOBUTEIIbHBIE ! bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
66 O 1
KHCJIHTCITH M BOCCTAHOBUTCIH https://m.edso00.ru/00adb076
PesepBHrlil ypok. O00011€HIE U
67 CI/ICTI;MaTI/BZp WS 3HAHUH 110 TEME 1 bubnmorera [TOK
H https://m.edsoo.ru/00ad9cb2
«CTtpoeHne atoMa. XUMHUYECKasi CBSA3b)
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
cUCcTeMaTU3alys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHU4YeCKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 nmucconuarui. CuibHbBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubmmorexa [IOK
P https://m.edso0.ru/00add9dd
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B pacTBOPAX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

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

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
. bubnuorexa [JOK
20 «IlonmyueHue ConasTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3uYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10JIM BbIXO/a bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubnmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 yaoOpeHui. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKarolIel cpebl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, (GU3nuecKue U XMMUYECKUe
N https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa [OK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padota Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOWCTBA METAJIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

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




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSM XUMUYECKUX PEaKIUU,
https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAILIOB nommorexa 110
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbI ¥ THAPOKCUIBI HATPUSI U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
a H https://m.edsoo.ru/00ael Se8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHHI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S . bu6mmoreka [JOK
53 JKECTKOCTEL BOJBI U METOIEI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOIICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso H

https://m.edsoo.ru/00ae1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

8 KJIACC
Kon .
IIpoBepsieMble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
NMpoBePsSIeMOro .
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT'0 00111eT0 00pa30BaHus
pe3yJabTara
1 ITo teme: «IlepBoHaYanbHBIE XUMHUYECKHUE MTOHSATHUS»
PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKUX IMOHSATHH: aTOM, MOJICKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECHh
(omHOpOIHAS M HEOTHOPOAHAS ), BaJICHTHOCTh, OTHOCUTENIbHASL aTOMHAS U
MOJIEKYJIIpHAsE Macca, KOJUYECTBO BEIIECTBA, MOJb, MOJISIpPHAs Macca,
1.1 MaccoBasi JI0J1s1 XUMUYECKOTO JIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
XUMUYECKasi PeaKius, KiacCUpUKAIUs peaKIuil: peakiuu COeAMHEHUS,
peakuu PasioKeHUs, PEaKIUM 3aMEIICHUs], PEaKIIMu OOMEHa, dK30- U
SHIOTEPMHUUYECKHE PEaKIUM, TEIoBOM d(h(dEeKT peakmuu, pacTBop,
MaccoBas JI0JIs BelecTBa (TIPOIEHTHAS KOHIICHTPAIUsI) B PaCTBOPE
12 WUTIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XHUMHYECKHX TIOHATHH U
' MPUMEHSTH 3TU MOHATHS IIPU OMIMCAHUH BEUIECTB U UX MpPEBpallleHUu i
13 WCIIOJIb30BAaTh XHMHYECKYIO CHMBOJIMKY Ui COCTaBjieHUs (opmyn
' BEIIECTB U YPAaBHCHUN XMMHUUYECKUX PEAKIIHI
14 PacKpbIBaTh CMBIC]I 3aKOHOB COXpPAHEHHUS! MacChl BEIIECTB, MOCTOSHCTBA
' COCTaBa, aTOMHO-MOJIEKYJISIPHOTO Y4eHUSs, 3aKOHa ABOTaApo
1.5 OTIPEJIEIIATh BaJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSIX
L6 KJacCU(QUIMPOBATh XUMHUYECKHE peakuuud (MO0 4YHCIy U COCTaBy
' YYacTBYIOIIHMX B PEAKIIMHU BEIIECTB, M0 TEIIOBOMY (D DeKTy)
1.7 BBIYUCIISTH OTHOCUTEIBHYIO MOJIEKYIISIPHYIO M MOJISIPHYIO MacChl BEILIECTB
18 BBIUUCIISATH MAacCOBYIO JOJIO0 XHMHUYECKOTO »JJeMeHTa 1o ¢dopMmyme
' COEIMHEHUS,
1.9 BBIUHCIISITH MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE
L10 OPUMEHSTh €CTECTBEHHOHAyYHBIE METOJbI TO3HAHUA — HaAOIIOJCHHE,
' U3MEepeHne, MOJACTUPOBAHNE, SKCTIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )
2 ITo Teme: «BaxHeiine mpeacTaBUTENN HEOPTraHUIECKUX BELIECTBY
)1 PacKphIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATHUN: OKCHJ, KHCIOTa,
' OCHOBaHHME, COJb
’ OTIpeNIeNIATh TMPUHAICKHOCTh BEIIECTB K OMNpeaeNéHHOMY Kiaccy
' COCIMHEHHH 1O (hopMyTam
2.3 KIIACCU(PUITMPOBATH HEOPTAHUYECKUE BEIIECTBA
54 XapaKTepu30BaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBA BEIIECTB

PAa3JIMIHBIX KJIACCOB, MOATBCPIKAAA OIMMUCAHUC ITPUMEPAMHU MOJICKYJIAPHBIX




YPaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

2.5

IIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH IIPOTEKaHUS XWMHMYECKMX IIPEBPALLCHUNA B
Pa3JIMYHBIX YCIOBUSIX

2.6

CIeAOBaTh  IpaBWIaM  IOJb30BAaHHUS  XUMHYECKOM  MOCYIOM  H
7a00paTOpPHBEIM 00OpyIOBAaHUEM, a TakKXKe TpaBUiaM OOpamieHus C
BCIICCTBAMU B COOTBETCTBHHM C HWHCTPYKIUSMH TIO BBIOJIHCHUIO
71a00PATOPHBIX XUMHUYECKHX OIBITOB TI0 TIOIYYCHHIO W COOMPAHUIO
razoo0pa3HbpIX BEIIECTB (BOJAOpPOJA W KHUCJIOPOJA), INPUTOTOBIICHUIO
pacTBOPOB C ONPEACIEHHON MAacCOBOM J0JIEW PaCTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTH W TMPOBOJUTH  XUMHUYECKHE  OKCIEPHUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEIOYEH U KHCIOT C TTIOMOIIBbIO UHIUKATOPOB
(;rakmyc, GpeHondTanenH, METUIIOPAaHX U Jpyrue)

2.7

MIPOBOJIUTH PACUYETHI [0 YPABHEHUIO XUMHUYECKOMN pEeaKINU

[Io Teme: «llepnommueckuit 3akoH u llepmogudeckas cucrema
xumuueckux sneMeHToB J[. M. MengeneeBa. CTpoeHHE aTOMOB.
Xumunueckas cBsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIBHBIE PEAKIIUN

3.1

PaCKpBIBATh CMBICII OCHOBHBIX XHWMHWYCCKUX TTIOHSTHH: A0po aroma,
JNIEKTPOHHBIA  CJIOM aToMa, aToMHas oOpOuTalb, paguyc aroma,
XMMHMYECKasl CBs3b, IOJSIpPHAsT M HENOJSIpHAs KOBAJICHTHAs CBS3b,
NEKTPOOTPULATEIBHOCTh, HOHHAS CBSI3b, MOH, KaTHOH, aHUOH, CTCIICHb
OKHUCJICHHUS

32

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

3.3

ONHCBHIBATh W XapaKTepH30BaTh TaOmuuHyro ¢opmy Ilepuoamyeckoit
CHCTEMBl XMMHYECKMX OJJIEMEHTOB: pa3inyarh MOHATHS «TJaBHAs
noarpymnma (Arpymma)» u «rmodounas noarpynna (brpymma)y, «mansie» u
«OOTIBIIINEY TIEPUOIBI

34

packpsiBaTh cMmbici  Ilepuogmyeckoro 3akona J[.M. Menpaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKONH 3aBUCHMOCTH CBOMCTB
XMUMHYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuoanueckoit cucreme

3.5

COOTHOCHTB 0603Ha‘-ICHI/I5I, KOTOPBIC HUMCIOTCA B Ta6n1/1ue
«Hepnozu/meCKaﬂ CHUCTEMAa XMMHNUYCCKHUX OJICMCHTOB I[I/I MenpaeneeBa» ¢
YK CJI0OBBIMHA XapaKTCPpUCTUKAMHA CTPOCHHA aTOMOB XUMHNYCCKHX
JJICMCHTOB (COCTaB u 3apsaa  Aaapa, 06mee YUCJIIO OJJICKTPOHOB H
pacipeacacHuc nux 1o 3JCKTPOHHBIM CJIOHM)

3.6

ONpCACIIAATh CTCIICHDb OKUCIICHUS 3JICMCHTOB B 6I/IHapHBIX COCAUMHCHUAX

3.7

ONpCACiIsAIT BUJ XHMHUYECKOH CBSI3H (KOBaHCHTHaH n I/IOHHaﬂ) B
HCOPraHNU4YCCKUX COCIUHCHUAX




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJabTaThl 0CBOCHUSA OCHOBHOM
06pa30BaTeJ’le0ﬁ nporpaMmmsbl OCHOBHOI'O 06mer0 06pa30BaHI/Iﬂ

1

[To Teme: «BemiecTBo U XuMuyeckasi peakLus»

1.1

pacKpbIBaTb CMBICT OCHOBHBIX XMMHYECKHUX TIOHSATHH: pacTBOp,
SJIEKTPOJIUTHI,  HEANEKTPOJUTHI,  DIEKTPOJIUTHYECKAs  JTUCCOIHAINA,
peakiuy HMOHHOTO OOMEHa, KaTajau3aTrop, XUMHYECKOE paBHOBECHE,
oOpaTuMble U HEOOpaTUMBbIE PEAKIINH, OKUCITUTEIIbHOBOCCTAHOBUTEIHLHBIE
peaKify, OKUCIUTENb, BOCCTAHOBUTENb, OKUCICHHE W BOCCTAHOBJICHUE,
ajuoTpornusi, aMmGpOTepPHOCTh, XUMHUYECKasi CBsI3b (KOBAJCHTHAs, MOHHAs,
METAJUTMYECKas), KpUCTAIUTMYECKass pemeTka, CIUIaBbl, CKOPOCTh
XUMHUYECKON peaKkuu

1.2

UIUTIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHUMHYCCKHUX MOHATHH WU
MNPUMCHATH OTHU NOHATHUA MPHU OITMCAaHNUU BEIICCTB U UX npeBpameHI/H‘/i

1.3

COCTaBIIAITh yYPaBHEHUS AJIEKTPOJUTUYECKOM AUCCOIMAIMM  KHUCIIOT,
LIEJI0YEH U COJIEH, ITOTHBIE U COKPALIEHHBIE YPAaBHEHHUSI PEAKIIMHA HOHHOTO
oOMeHa

1.4

pPacKphIBaTh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBHUTEIBHBIX pPEaKIUi
MOCPE/ICTBOM COCTABJICHUS SJICKTPOHHOTO OallaHCa ATUX PEaKIUi

1.5

MIPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKOHN peaklnuu

Ilo Temam: «Hemeramiel M uX coeguHeHUsI» HW «MeTaibl U HUX
COETMHEHU S

2.1

XapaKTepu30BaTh (OMHUCHIBATh) OOIIME M CIENU(DUUSCKHE XUMUUYECKUE
CBOWMCTBAa TPOCTBIX W CIOXKHBIX BEIIECTB, IOITBEPXKIAs OIUCAHUE
IpUMEpPaMU MOJICKYJSIPHBIX M HOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX
XUMUYECKHX PEaKIUii

22

COCTABJIAATb YPAaBHCHUA peaKuHﬁ, MNOATBCPKAAOINNX CYHICCTBOBAHUEC
T€HETUYECKOM CBS3H MCKAY BCIICCTBAMU PA3JIMIHBIX KJIACCOB

2.3

IIPOIrHO3UPOBATH CBOIiCcTBa BCIHICCTB B 3aBHCHUMOCTH OT HX CTPOCHHUS,
BO3MOXHOCTH IIPOTCKAHUA XHUMHUYCCKUX npeBpameHI/Iﬁ B Pa3JIMYHbIX
YCIOBHUAX

24

CJIICOOBATh IIpaBHJIaM IIOJIB30BaHUA XHUMHYECKOH HOCY,Z[Oﬁ n
J'Ia60paTOpHLIM O60py,Z[OBaHI/IeM, a TaKXeE IIpaBUJIaM O6paH_[eHI/I$I C
BCIICCTBAMU B COOTBETCTBHU C HHCTPYKOUAMH TII0 BBIIIOJHCHHUIO
na60paTopHL1x XUMHUYCCKHUX OIIBITOB IO IOJYYCHUIO U CO6I/IpaHI/IIO
r33006p33HBIX BCIICCTB (aMMI/IaKa " YIJICKUCJIOTO ra3a)

2.5

IMPOBOIUTD peaKkiuu, MNOATBCPIKAAOIINC KauyeCTBEHHBIN COCTaB
PAa3JIMIHBIX BCHICCTB: pPACIIO3HABATH OIIBITHBIM HYTCM XJIopuna-, 6p0MI/II[,
noaunma, Kap6OHaT, (I)OC(I)&T, CHJIMKAT, CYJ'IB(I)aT, TUAPOKCUIANOHBI, KATUOHBI
AMMOHMU, HWOHBI HU3YYCHHBIX MCTAJIJIOB, NPHUCYTCTBYIOIIHEC B BOIHBIX




pacTBOpax HEOPraHMYECKUX BEIIECTB

[To Teme: «XuMHs 1 OKpyKarowas cpeiar»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX xumudeckux nonaruii: I[IJIK Bemectsa;
KOPpPO3Hs METaJIIOB

3.2

NPUMEHSTh OCHOBHBIC OTIEPAlMU MBICIUTEIHLHOU JCSITEILHOCTH — aHAIN3
W CHUHTE3, CpaBHEHHE, OO0OOIIEeHHEe, CHUCTEMAaTH3allI0, BBISBICHUE
MPUYUHHO-CIICJICTBCHHBIX CBSI3¢H — JUIS W3YYCHHUS CBOWCTB BEIIECTB H
XAMHYECKUX PEAKIUiH; eCTCCTBCHHOHAYYHBIC METOJbI TIO3HAHHUS —
HAOIO/ICHUE, W3MEpPEHUE, MOJACITUPOBAHUE, SKCICPUMEHT (pCasIbHBIA U
MBICJIEHHBIH)




IHPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

[Ipenmer xumun. Ponp XuMuU B )KM3HH YeNOBEKa. XUMUS B cCUCTEME HayK. Tena u
BemiecTBa. Ousnyeckre CBOKWCTBA BEIIECTB. ArperaTHoe COCTOSTHUE BEIIECTB

1.2

ITonsarue o METOJaX IIO3HAaHHUA B XHUMUH. Yucrtoie BeIE€CTBa U CMCCH. Croco0b1
pa3aeiieHus: cMecen

1.3

ATOMBI U MOJIEKYJIbl. XUMHUECKHE 3JIeMEeHTh. CHMBOJIBI XUMUYECKUX DJIEMEHTOB.
[IpocTeie U cOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumunyeckass (opmyna. BaleHTHOCT aTOMOB XMMMUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA COCTaBa BemiecTB. OTHOcUTENbHAsE aTOMHas Macca. OTHOCHUTENIbHAs
MOJIEKYJIApHas Macca. MaccoBast JOJIsI XMMUYECKOTO JJIEMEHTA B COCTUHEHUHT

1.5

KonnuecTBo BemecTa. Mouib. Mouisipaast macca. B3auMocBsI3b KOM4yecTBa, Macchl
U 4uciia CTPYKTYPHBIX C€IWHHI BCUICCTBA. Pacuétel mo (bopMynaM XUMHUYCCKUX
COoeqUHEHNN

1.6

DU3NYECKUE U XUMUYECKHUE SIBICHHS. XUMUYECKash peakus U €€ Mpru3HaKku. 3aKOH
COXpaHEHUs MacChl BEIIECTB. XHWMHUYECKHe ypaBHeHus. Kraccudukarus
XUMUYECKUX PEaKIid (COCTUHECHMS, PA3JIOKEHUS, 3aMEIIISHUs, 0OMEHa)

1.7

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XMMHYECKOW TMOCYIOW, C MpaBUJIaMHU
pabotel B Jjaboparopur W nOpuéMamMu  oOpameHuss ¢ J1abopaTOpPHBIM
o0opymoBaHHEeM, W3yYeHHE U ONHCaHWe (U3MYECKHMX CBOWCTB 00pa3loB
HEOpPraHMYeCKUX BellecTB, HaOMroAeHue (u3nueckux (IJIaBJICHHE BOCKA, TasHHUE
JbJa, pacTHpaHue caxapa B CTYIKe, KUIICHHE ¥ KOHJICHCAIIHs BOJIbI) U XUMUYECKIX
(ropeHue cBeuM, MpPOKAJIMBAHUE MEIHOM IMPOBOJIOKH, B3aMMOJCHCTBHE Mena ¢
KHCIIOTOM) sIBJICHUWM, HaOII0AeHHe ¢ ONUCAHME TPU3HAKOB MPOTEKAHUS
XMMHUYECKUX peakluil (pas3iokeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHCIOTHI C
xjmopugoM  Oapusi, pasznoxkenue rTuapokcuga menu(ll) npu  HarpeBaHuwy,
B3auUMOJIelicTBUE jkene3a ¢ pactBopoM conu wmeau(ll), wu3ydenue cmocoGoB
pasneneHuss cMecedl (C TOMOIIbIO MarHuTa, (QUIBTPOBAHHE, BbINAapUBaHUE,
TUCTWIUTSIIMS, XpoMaTtorpadusi), MPOBEICHHE OYHMCTKH IOBApeHHON COJIH,
HaOMOJIeHNEe U OMHCAHHE PE3yIbTAaTOB MPOBEIEHUS OIBITA, WILTIOCTPUPYIOUIETO
3aKOH COXPaHEHHsI MAaCChl, CO3[JaHIe MOIeTICi MOJIeKYJ (IIapOCTEP>KHEBBIX)

Baxueiiune MpEACTAaBUTCIIN HCOPTAaHNUYCCKUX BCUICCTB

2.1

Boznyx — cmech razoB. CocraB Bo3nyxa. Kucimopon — 371eMEHT U IpocToe
BeuiecTBo. HaxoxJeHue kucioposna B MpHpoJe, (U3NYECKHEe U XUMHYECKHE
cBoiictBa (peakuuu ropeHus). Oxcunbl. Ilpumenenue kuciaopoga. CrocoOsl
MOJIydeHUsl KHCIOopoJa B J1a0opaTopuM U HPOMBIILIEHHOCTH. KpyroBopoT
Kuciopoza B mpupoje. O30H — aJutoTporHas MOAU(UKAIIUS KUCIOPOia

2.2

TennoBoit »3pPexkT XUuMHUUECKO peakluu, TEePMOXUMUYECKHE YpPaBHEHUS, dK30- U




SHJOTEPMUYECKHE peakiuu. TOIUIMBO: Yroyib M MeTaH. 3arps3HEHUE BO3yXa,
YCHUJICHUE MTAPHUKOBOTO 3P PeKTa, pa3pyIIeHHe 030HOBOTO CIOS

2.3

Bonopon — smemeHT M mpocroe BemectBo. HaxoskaeHue Boaopoja B IPUPOJE,
(u3MUeCKre U XUMUYECKUE CBOMCTBA, MPUMEHEHHUE, CIIOCOOBI MoTydeHus. Kucnorsr u
COJIM
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MonsipHblii 00bEM Ta30B. Pacu€Thl Mo XUMHUECKUM YpaBHEHHSIM

2.5

®dusnueckue cBouicTBa Boabl. Bona kak pactBopurens. PactBopsl. HacsleHHbie n
HEHACBHILIEHHbIE pPacTBOpbl. PacTBopuMOCTh BewmiecTB B Boje. MaccoBas 10t
BEILECTBA B pacTBOpe. XUMHUECKUEe cBOicTBa BoAbl. OcHOBaHMs. Posib pacTBOpoB
B NpUPOJE U B KU3HM uenoBeka. KpyroBopoT Bonabl B mpupoje. 3arpsisHEHHe
MpUPOAHBIX BoA. OXpaHa U OYUCTKA MPUPOTHBIX BOJ

2.6

Knaccudukanus Heopranmyeckux coeauHeHuil. Oxkcuapl.  Knaccuduxarus
OKCHJOB:  coyieoOpasyromue  (OCHOBHBIE,  KHUCIOTHbIE, aM(OTEepHblE) U
HecosieoOpazyromue. Homenkmatypa oxcuaoB. @Du3ndyeckue U XUMHUYECKHE
CBOMCTBa OKCUIOB. [ToydeHne okcuion

2.7

OcHoBanus. Knaccuduxanust ocHOBaHUM: 1ENOYM U HEPACTBOPUMBIE OCHOBAHUSL.
Homenknarypa ocHoBanuii. @u3nYeCKHUe W XWMHUYECKHE CBOMCTBA OCHOBAHUM.
[Tosnydenne ocHOBaHUM

2.8

Kucnotsl. Knaccuduxamus kucnor. Homenxmarypa kucinor. dusmueckue u
XUMHWYECKHE CBOMCTBAa KHCIOT. Psan axktuBHoctH MeTayuioB H.H. bekerosa.
[Tosnydenue KucioT

2.9

Comu. Homenknarypa coseil. PU3MYECKHE W XMMHYECKHE CBOMCTBA COJICH.
[Tonydyenune coneu

2.10

I'enetnueckas CBI3b MCXKOY Kl1aCCaMH HCOPraHUYCCKUX CO@I[I/IHGHI/Iﬁ

2.11

XUMHUYECKUH IKCIIEPHUMEHT: Ka4eCTBEHHOE OIPEICIICHHE COICPKaHMsI KUCIOPOa B
BO3/yXe, MOJIydeHHnEe, COOMpaHue, paclio3HaBaHUE M U3yYCHUE CBOIMCTB KUCIIOPOIa,
HaOJI0/ICHUE B3aMMOCHCTBUS BEUIECTB C KHCIOPOJIOM M YCIOBHUS BOSHUKHOBEHHSI
W TIpeKpalieHus ropeHust (TMokapa), O3HAKOMJIGHHE C OO0pas3llaMd OKCHJIIOB H
ONHMCAaHWE WX CBOWCTB, NOJy4eHHE, COOMpaHWE, paclO3HABAaHHE W H3YYCHUE
CBOWCTB Bojioposia (TopeHue), B3aumojeiicTBue Boaopoaa ¢ okcumom memu(1l)
(BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPUANIOB), HAOIIOACHUE 00pa3IOB BEUICCTB
KOJIMYECTBOM | MOJIb, HUCCIEIOBAaHHE OCOOCHHOCTEH pPAaCTBOPEHHS BEIIECTB C
pa3IMYHON  PACTBOPHMOCTBIO, TIPUTOTOBJICHHE PACTBOPOB C  OMpPEICIEHHOM
MacCOBO# J0Jiell pacTBOPEHHOTO BEIIECTBA, B3aWMOJICHCTBHE BOJBI C METAJUIAMH
(HatpueM ©  KamplMeM) (BO3MOJKHO  HCIIOJIb30BaHHE  BUEOMATEpPUATIOB),
OTpeJieieHue PpacTBOPOB KHCIOT U MIEJOYed C TMOMOIIBI0 HWHAWKATOPOB,
UCCleIoBaHUE 00pa3loB HEOPraHMYeCKUX BEIIeCTB  PA3JIMYHBIX  KIACCOB,
HaO0/IeHNe U3MEHEHHUsI OKPAaCKd MHIUKATOPOB B PACTBOpPAxX KUCIOT U IIEIOYeH,
u3ydeHue B3aumo/ieiictBus okcuaa meau(1l) ¢ pactBopom cepHOI KHCIOTHI, KUCIOT
C MeTaJulaMHU, peaklui HeWTpanu3aluu, MoJydeHHEe HEePaCTBOPUMBIX OCHOBAHMIA,
BBITECHEHHE OJHOTO MeTalyla JpYyTMM W3  pacTBOpa COJIM, peIICHHE
IKCMIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxkHelilue KIacchl HEOPraHWYEeCKUX




COEIUHEHUI

IIepnognueckuit 3axoH u Ilepuoaudeckas cucreMa XMMUYECKUX daeMeHToB J[. M.
MenpeneeBa. CtpoeHue aToMOB. XuUMH4ecKasi CBsi3b. OKUCIUTEIBHO-
BOCCTAaHOBUTEIIBHBIE PEAKLIUN

3.1

[lepBble MOMBITKH KiIacCUPUKAIMH XUMUYECKUX 3eMeHTOB. [loHATHE O Tpymmax
CXOJHBIX JJIEMEHTOB (LIEJIOYHBIE U ILEJOYHO3EMENbHbIE METaJIbl, TaJOTEHbI,
WHEPTHBIE Tas3bl). ODJEMEHTHI, KOTOpble OOpa3yloT aMQpOTEepHBIE OKCHIBI H
TUAPOKCUBI

3.2

[Iepnognueckuit 3akoH. Ilepmonnueckas cucrema XHUMHYECKUX dnemeHToB 1.
MenneneeBa. Kopotkonepuoanass u anuHHonepuoHas (opmel [lepuogmaeckoit
cucteMbl xumudeckux odnemeHtoB .M. MenneneeBa. Ilepuonbl u  rpymnisl.
@uU3NYECKU CMBICII OPSIKOBOTO HOMEpPAa, HOMEPOB IIEPUO/IA U I'PYIIIBI 2JIEMEHTA

3.3

Crpoenue aromoB. CocraB atomHbIX saep. W3ortombl. OnexTpoHsl. CtpoeHue
JNIEKTPOHHBIX ~ 000JIOYeK aTOMOB  mepBbIX 20  XHMHUYECKHX DJIEMEHTOB
[Tepmognueckoit cucremsr J[.MI. MenpaeneeBa. XapakTepucTUKa XUMHUYECKOTO
3JIEMEHTa MO ero nojoxeHuto B [lepuoanyeckoii cucreme [I.11. MenneneeBa

3.4

3aKOHOMepHOCTI/I U3MCHCHUA paanyca aTOMOB XUMHNYECKUX 3JICMCHTOB,
METAJNIMYECKNX U HEMETAJNIMYECKNX CBOMCTB MO IpymnmnaM U nepuoaam. 3HaueHne
[Tepuoanueckoro 3akoHa U [lepronuecKoil CUCTEMBI XUMHUYECKHUX SJIEMEHTOB JJIsI
pa3BuTHs Hayku U ipakTuku. /.M. MenpaeneeB — yu€HbI U rpakIaHUH

3.5

Xumuyeckass  cBa3b. KoBaneHTHas  (mosisipHass W HEMOJSIpHAasi)  CBSA3b.
DNEeKTPOOTPULIATENBHOCTh XUMUYECKIX AJIEMEHTOB. MloHHAas CBS3b

3.6

Crenenp okucieHus. OKHUCIUTEILHOBOCCTAHOBUTEIbHBIE peakiuu. [Iporeccs
OKHCJIEHUS U BoccTaHOBIeHUA. OKUCIUTENN U BOCCTAHOBUATEIIN

3.7

XUMUYECKUH KCTIEPUMEHT: U3yuyeHHe 00pa3I0B BELIECTB METAJIIOB U HEMETAJIIOB,
B3aUMOJICHCTBUE TUAPOKCHAA LMHKA C pacTBOpaMHU KHUCJIOT U IIEJ0Yel,
MIpOBeJICHUE OTIBITOB, WUTIOCTPUPYIOIIHUX pUMEpPBI OKHUCJIUTEIHHO-
BOCCTaHOBUTEJIbHBIX peakiuii (ropeHue, peakluu pa3ioKeHHsl, COeTUHEHU )

9 KJIACC

Kon

IIpoBepsieMblii 3JIeMeHT cOepKAHUS

BeniecTBo n xuMuueckas pcaKnuusi. HOBTOpeHI/Ie

1.1

Ilepuomnueckuit 3akoH. Ilepmoguueckas cuctemMa XUMHUYECKUX 3iemeHToB J[.M.
MenpgeneeBa. CrtpoeHue aToMOB. 3aKOHOMEPHOCTHM B HM3MEHEHHUHM CBOWCTB
XUMHUUYECKUX 3JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KAIINS, KAIBLUA U UX COCTUHEHUN
B COOTBETCTBMU C IIOJIOKEHUEM »3JIeMEHTOB B llepuoanueckod cucreme u
CTPOEHUEM UX aTOMOB

1.2

CTpOCHI/Ie BEIIIECTBA: BUABI XUMHYECKOM CBSI3U. THIIBI KPpUCTAITINYCCKUX peIlIéTOK,
3aBHCHUMOCTh CBOMCTB BeEIIECTBA OT THUIA KpHCTB.J'IJ'IH‘-ICCKOﬁ peI_HéTKI/I n BHIA
XUMHUYECKOM CBS3U. KJ'IaCCI/I(I)I/IKaLII/I}I U HOMCHKJIATypa HCOPTaHUYCCKUX BCIICCTB
(MC)K,Z[YHapOI[Haﬂ u TpI/IBI/IaJ'IBHa}I). XHUMHUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCS




K Ppas3IM4YHbIM KJIaCCaM HCOPIraHUYCCKUX COGI[HHGHI/IIZ, TCHCTHUYCCKas CBA3b
HCOPraHNM4YCCKUX BCIICCTB

1.3

Knaccugukamuss XUMUYECKUX PEAaKIUW 10 Pa3IMYHbIM NIpU3HaKaM (10 YUCITy |
COCTaBy YYaCTBYIOUIMX B pEaKIHMHU BEIIECTB, IO TEIIOBOMY J(QeKTy, o
W3MEHEHUIO CTETEHEH OKUCIIEHUS XMMHYECKHUX 3JIEMEHTOB, MO OOpaTUMOCTH, IO
YUYacCTHIO KaTanu3aropa). JK30- U SHIOTEPMHUECKUE PEAKIMH, TEPMOXUMUYECKUE
ypaBHeHus. [IoHsATHE O CKOPOCTH XUMHUYECKOUN pEeaKkIu

1.4

[lonsitue 006 OOpaTUMBIX M HEOOPATUMBIX XUMUYECKHX peakuusax. Ilonarue o
TOMOTEHHBIX M TI€TEepOreHHbIX peakuusax. [IoHATHE O XMMHMYECKOM pPaBHOBECHHM.
@akToppl, BIUAKOIIME HA CKOPOCTh XWMHMYECKOW PEAaKIUU U IOJOKECHHE
XUMHUYECKOTO PAaBHOBECHS

1.5

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE peakuuu, AJIEKTPOHHBIN OanaHc
OKHCITUTEITFHO-BOCCTAHOBUTEILHON peaxIuu. CocrasiieHue ypaBHEHUI
OKHCJIUTCIIBHO-BOCCTAHOBUTCIIbHBIX peaKIII/II\/JI C HUCITIOJIB30BAHUEM MeEToaa
AJIEKTPOHHOTO OajaHca

1.6

Teopust 27EKTPOJIUTUYECKONW JUCCOLMALMH. OJIEKTPOJIUTBI W HEAIEKTPOJIUTHI.
Katnonsl, aHnMoHbI. MeXaHW3M JHCCOIMAIIMN BEIIECTB C PA3IUYHBIMH BHJIAMH
xuMudeckor cBs3u. CteneHb aucconuarnuu. CUiabHBIE W ClIa0ble AIEKTPOJIUTHI.
Peaknmun wmonHOrOo OOMeEHa. YCJIOBHS MPOTEKAHUS PEAKIMH HMOHHOTO OOMeEHa,
MOJIHBIE M COKpall€HHbIE HMOHHBIE YypaBHEHHMS peakuuii. CBOWCTBAa KHUCIOT,
OCHOBAHHUH U COJICH B CBETE MPEACTABICHHUI 00 3JIEKTPOTUTHIECCKON JUCCOIUAIIHH.
KauecTBenHbIe peakiiyii Ha MOHBI. [ToHsITHE O THAPOIIU3E COJlei

1.7

XUMHUYECKUH OKCIEPUMEHT: O3HAKOMJICHHE C MOJCISIMH  KPUCTAJUTMYECKHX
pPEemETOK HEOPraHWYECKUX BEIIECTB — METAJUIOB M HEMETAIIOB (TpaduTa U anmasa),
CIIO)KHBIX BEIECTB (XJIOpUIAa HATpHsl); HCCICIOBAaHUE 3aBUCHMOCTH CKOPOCTH
XHUMUYECKOH pEaKIMu OT BO3ICUCTBUS PA3IUUYHBIX (PAKTOPOB; HCCIICAOBAHKE
AJIEKTPOIIPOBOJIHOCTH PACTBOPOB  BEIIECTB, MPOIECCa JUCCOIMAIUU  KHCIIOT,
nienoueil M coseld (BO3MOXHO HCIOJIB30BAHUE BHUICOMATEPHAJIOB); MPOBEICHUE
OTBITOB, WUTFOCTPHPYIOIIMX TNPU3HAKKA TPOTEKAHUs PEaKIUid HOHHOTO oOMeHa
(oOpazoBanme oOcaaka, BbIICICHHUE Ta3a, OOpa3oBaHUE BOJIbI); OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX  PEAKIIUN
(ropeHue, peakIMM Pa3JIOKEHUsI, COCAUHEHHS); PACIO3HABAaHUE HEOPraHUYCCKUX
BEIICCTB C TOMOIIbI0  KAa4YECTBEHHBIX pEAKIMi HA  HOHBI, pEIICHUE
AKCIIEPUMEHTAIBHBIX 337124

HemeTtannel u ux coequHEHUS

2.1

OOmiast XxapakTepucTHKa rajoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC
crerieHu okucieHus. CtpoeHHe W (PU3MUYECKHE CBOWCTBAa TPOCTBIX BEHIECTB —
rajloreHoB. XHMHYECKHE CBOWCTBa Ha TpuUMepe Xxyiopa (B3aUMOJICHCTBHE C
MeTaJUIaMi, HeMeTallaMH, Imiejodamu). XyopoBojopod. ColissHas KHUCIIOTA,
XHUMUYECKHE CBOWCTBA, TOJydYeHHWe, mpuMeHeHue. JlelicTBue xjopa W
XJIOPOBOJIOPOJIa HAa OPraHU3M YeJoBeKa. BaxkHeHIe XIOpuIbl U UX HAXOXKICHUE B
MPUPO/IC

2.2

OOmas xapakrepuctika 31eMeHToB VIA-rpymnmnel. OcoO€HHOCTH CTPOEHHS aTOMOB,




XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (U3NYECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIOPOJa M Cephbl. AJIOTPOINHBIE MOAU(DUKAIIUN KHUCIOPOAa U CEpPHI.
Xumuueckue cBoiicta cepbl. CepoBOIOpOI, CTpOeHHE, (PU3NYECKHE U XUMHUYECKHE
cBoiictBa. OKcHIbl CEpbl KaK MPEACTaBUTENN KHUCIOTHBIX OKcUaoB. CepHas
KHCIIOTa, (U3NICCKUE U XUMUICCKHE CBOMCTBA (OOIIHME KaK MPEICTaBUTEINS Kilacca
KACIOT ¥ crenupuueckue). XUMHUYECKHE pEeakiiH, JeKallue B OCHOBE
IIPOMBIIIJIEHHOTO crnoco0a mojydeHust cepHoll kucioTel. [Ipumenenue. Conu
CEpHOI KHCIIOThI, KAYeCTBEHHAs peakuus Ha cynbdar-noH. Haxoxnenue cepsl u eé
COCIMHEHUN B NpUpPOAE. XHUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIMIEH cpensl
COEIMHEHUSIMU cepbl (KUCIOTHBIE AO0XKAM, 3arpsA3HEHHE BO3yXa U BOJIOEMOB),
CHOCOOBI €ro Npe0TBpaILEHUs

2.3

OO0mras xapakTepucTuka 31eMeHTOB VA-rpynmnbl. OcCOOEHHOCTH CTPOEHHUS! aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHUSA. A30T, pacHpoCTpaHEHHE B IPUPOJE,
¢uznueckue u xumMuueckue ceoictsa. Kpyrosopor azota B npupoje. AMMuUax, ero
¢uznyecKkue U XUMUYECKHE CBOMCTBA, MoJlyueHue U npumeHenne. Conu aMMOHUS,
ux (u3nueckue U XMMHUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBl aMMOHMS. A30THas KHCIOTa, €€ MOoJydyeHHe, (pU3Mueckue U XUMHYECKHe
cBoiicTBa (OOmIMe Kak MPEACTaBUTENs Kilacca KUCIOT U creuu(UuyecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH aMMOHUS B KaU€CTBE MUHEPAJIbHBIX yI00pEHUI.
XUMHYECKOE 3arpsi3HEHUE OKPYKAIOIIeH Cpellbl COeAMHEHUAMHU a30Ta (KHCIOTHbIE
JIOX /1, 3arpsI3HEHHUE BO3/1yXa, T0YBBI U BOJOEMOB)
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®docdop, amrorpornHbie Moaubukamuu docdopa, (GUMUECKHE U XUMUUYECKUE
cBorictBa. Oxcun pochopa(V) u dpochopHas kucnora, GU3HUIECKHUE U XUMUUECKHE
CBOWicTBa, moaydeHue. lcmonp3oBanue (ocdaTtoB B KauecTBe MHHEPAIBHBIX
ynoOpeHuit

2.5

O6mras xapakrepuctuka eMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTepHble CTEMEeHH OKHUCICHHS. YTJIEpoJd, aIOTPONHbIe MOAU(UKALNH,
pacnpocTpaHeHue B mpupoje, pusndeckue U XMMHUYECKHUEe CBOMCTBA. ANCOpOIMs.
Kpyrosopor yriepoma B mnpupoae. Oxcuabl yriepojga, ux (U3HUECKUE U
XMMHYECKHE CBOMCTBa, JEWCTBUE HA IKUBBIE OPraHuU3Mbl, [OJIyY€HHE U
MIPUMEHEHHE. DKOJOTHYECKHE MpoOieMbl, CBs3aHHbIE ¢ okcuaoMm yriaepona(lV);
rurnore3a Tio0aibHOro MOTEIJICHHUS KJIMMara; MapHUKOBBIM 3ddekr. YrombpHas
KHCIOTa U €€ CONM, UX (PU3NYECKHE M XUMHUYECKHE CBOWCTBA, MOJIYYCHHE U
npuMmeHenne. KauecTBeHHass peakiusi Ha KapOoHaT-uoHbl. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEIUIIMHE, IPOMBILIUIEHHOCTH U CEIbCKOM XO03sIIICTBE

2.6

HepBOHa‘{aJILHLIC MOHATHS 00 OpPraHUYCCKUX BCHICCTBAX KaK O COCIAUHCHUAX
yriepoaa (MCTaH, 9TaH, 3TUJICH, AlICTUJICH, 3TAaHOJI, INIMICPHUH, YKCYCHAA KI/ICJ'IOTa).
HUx cocTtaB M XHUMHYECKOE CTPOCHHUC. [lonsiTue 0 OHMOJOTHMYECKH BaXKHBIX
BCHICCTBAX: IKHUPpaAX, 6eJ'IKaX, yriieBoJlax — W HUX pOJIM B JKU3HU YCJIOBCKA.
MaTepI/IaJ'ILHOC CANHCTBO OPIraHUYCCKUX U HCOPraHNICCKUX CO€OUHEHMUI

2.7

KpemHuuii, ero ¢usnueckue ¥ XMMUYECKHE CBOMCTBA, MOJTy4YeHHE U TMPUMEHEHHE.
Coenunenus kpeMHus B npupoze. O6mue npeacrasienus 06 okcuae kpeMuusa(I1V)
U KpeMHHUeBOH kuciore. CHIMKAThl, MX HCIOJIb30BaHME B OBITY, MEIHIIMHE,




HpOMBIH_UIeHHOCTI/I. Ba)KHeI\/JIIHI/Ie CTpOI/ITeJIBHBIe MaTepI/IaHBI: KepaMI/IKa, CTCKIIO,
IeMeHT, OeToH, kene300eroH. I[IpoOmembl  0E30MACHOTO  HCIIOIH30BAHHUS
CTpOI/ITeHBHBIX MaTepI/IaJIOB B HOBCGI[HGBHOﬁ KHN3HU

2.8

XUMHUYECKUH SKCIIEPUMEHT: H3yueHHe O0Opa3loB HEOPraHWYeCKUX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTBI; IPOBEJACHUE KAUYECTBEHHBIX PEAKIUI Ha XJIOPUI-UOHbI
1 HaONIOJICHHE MPU3HAKOB MX NMPOTEKAHUS; OTBITHI, OTpakarouue (Hu3ndecKue u
XMMHMUYECKHUE CBOWMCTBA TaJOI€HOB M UX COEIUHEHHUH (BO3MOYKHO HCIOJIb30BaHUE
BHJICOMATEpPHAJIOB); O3HAKOMJICHME ¢ oOpaslaMu XJIOPUAOB (TaJOreHHUIOB);
03HaKOMJIEHHE C 00pa3LamMu cepbl U €€ COeIMHEHUSIMU (BO3MOYKHO HCIIOJIb30BaHUE
BHJIEOMAaTepHUasoB); HAOIIOJEHUE Tpoliecca OOyriIMBaHUs caxapa MoJ JeHCTBUEM
KOHUEHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI; M3YYEHHE XHUMHUYECKHUX CBOWCTB
pa30aBiIeHHON CEpHOI KHMCIIOTHI, IPOBE/IEHUE KAaUeCTBEHHOM peakuuu Ha cyab(par-
MOH M HaOMI0JeHHe MpHU3HaKa €€ IMPOTEKaHMs, O3HAKOMJIEHHE C (PU3MUYECKUMHU
cBOMcTBaMM azoTa, ¢ocpopa MW HUX COEAWHEHUH (BO3MOKHO HCIIOJIb30BAHUE
BHJIEOMATEpHajoB), oOpa3liaMu a30THBIX U (OCPOPHBIX yIOOPEHUI; MOJIyICHHE,
coOupaHue, paclo3HaBaHWE€ M H3YYEHHE CBOMCTB amMMHaka; IpPOBEACHUE
KaueCTBEHHBIX peaklUii Ha MIOH aMMOHUA U (pocdaT-UOH U U3yUYEeHHE MPU3HAKOB UX
MIPOTEKAHHUs], B3aUMOJECHCTBHE KOHIIEHTPUPOBAHHOM Aa30THOW KHUCJIOTBHI C MENIBIO
(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAJIOB); U3y4eHue Mojenei
KPUCTAJUTMYECKUX PEmETOK anmasa, rpadura, QyuiepeHa; O3HAKOMIICHHE C
MpOLIECCOM  aACOpPOLMM  pPacTBOPEHHBIX BELIECTB AKTHUBHUPOBAHHBIM YITIEM H
yCTPOMCTBOM MPOTHUBOras3a; IMOJyudeHue, coOupaHue, pacro3HaBaHUE U H3y4eHUE
CBOMCTB YIJIEKUCIIOTO Ta3a; MPOBEICHUE KaueCTBEHHBIX peaklUui Ha KapOoHAT- U
CIWIIMKAT-UOHbl W M3y4EHHE TMPU3HAKOB UX TMPOTEKaHUS; O3HAKOMIIEHHE C
MPOIYKIMENH CUJIMKATHON MPOMBIIIJICHHOCTH; PEeIlIEHUE SKCIIEPUMEHTAIbHBIX 3aa4
o teMe «BakHelilne HeMeTauIbl U UX COCTUHEHUSD)

MeTannsl 1 ux COCINHCHUA

3.1

OO0mras xapakTEepPUCTHKAa XUMHYECKHX JJIEMEHTOB — METAJIOB Ha OCHOBAaHHMHM WX
noJjioxxeHus B Ilepuoanyeckoii cucreme xumuueckux sneMentoB J[.M. MenneneeBa
U cTpoeHus atoMoB. CTpoeHHE MEeTauIoB. MeTauiniecKas CBsI3b U MeTa/UTHYecKas
KpHUCTaJUIMYECKas pelE€TKa. DICKTPOXUMUYECKUHN Psijl HAIPSHKEHUH METaIJIOB

3.2

du3nyeckue W XMMUYECKUE CBOMCTBa MeTayuioB. OOmiue crocoObl MOydeHus
MeTtaioB. [loHSATHE O KOPpO3WU METaNIOB, OCHOBHBIE CIIOCOOBI 3aIIMTHI UX OT
koppo3uu. CraBbl (CTanb, YyryH, JIOPAIOMUHHMA, OpOH3a) M UX NMPUMEHEHUE B
OBITY U TPOMBILIJICHHOCTH
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H_[eJ'IO‘IHLIe MCTAJJIbI: IIOJIOXKCHHUC B HepI/IOI[I/I‘leCKOﬁ CUCTCEMEC XHUMHUYCCKHX
9JICMCHTOB Z[I/I MeHI[eJIeeBa; CTPOCHHUEC HUX ATOMOB; HAXOXKJICHUC B IPUPOAIC.
du3znyeckue U XUMHUYECKHE CBOMCTBA (Ha IpuUMEpPE HaATpUus U KaJ'II/IH). OKCI/I,I[BI u
TUAPOKCHUABI HATPUA U KaJIUA. HpI/IMeHCHI/IC IIEIOYHBIX METAIJIOB M UX COCOUHEHUI
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[IlerouHO3EMENBHBIE METAUIBI MAarHUM U KaJIbIMM: MoJiokeHue B [lepuoanueckoit
cucreme xuMuueckux osnemeHtoB .M. Menneneesa; cTpoeHME HX aTOMOB;
HAaXOXJAEHUE B Ipupoe. PU3NYECKUE U XUMUUECKUE CBOKMCTBA MarHus U KaJbLHs.
Baxxneiimue coeqnHeHus Kanblus (OKCHI, THIPOKCUT, coin). JKECTKOCTh BOJIBI U




crnocoOsbl €€ ycTpaHeHus

3.5

Anromunuil: nonoxxenue B Ileproandeckoil cucreme xumuueckux snementos .M.
MemnneneeBa; cTpoeHHE aTOMa; HaXOKJIECHUE B IIpupoje. PU3NYECKUE U XUMUYECKHE
CBOMCTBa aIFOMUHUSA. AM(OTEPHBIE CBOMCTBA OKCUIA U TUAPOKCHIA ATFOMUHHS

3.6

Kene3o: monoxenue B Ilepuonnueckoil cucreme xumuyeckux anemeHtoB [I..
MeHneneeBa; CTpoe€HHE aTOMa; HaxoXJaeHHe B mpupoae. Dusnyeckue W
XUMHUYECKHEe cBoicTBa xkene3a. Oxcuapl, rufpokcuisl u conu xenesa(ll) u
xene3a(Ill), ux cocras, CBOMCTBA U MOTyYECHHE

3.7

XUMHUYECKUH SKCIIEPUMEHT: 03HAKOMJICHHE ¢ 00pa3llaMy METaJUIOB U CILJIaBOB, UX
(bMBUYECKUMHU CBOMCTBAMU; U3YUYCHHUE PE3yIbTATOB KOPPO3UH METAILIOB (BO3MOXKHO
WCTIONIb30BAHUE BHUJEOMATEPHUATIOB), OCOOEHHOCTEW B3aUMOJCHCTBUSA OKCHAA
Kbl W HATpusi C BOJOW (BO3MOXHO WCIOJIb30BAHHUE BHUICOMATEPUATIOB);
HCCIIEIOBAaHUE CBOMCTB KECTKOW BOJIbI; MPOLECCA TOPEHHS Kele3a B KHUCIOPOAE
(BO3MOXHO  HCIOJIb30BAaHWE  BUJIEOMATEPHAIOB);  TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIMi HAa MOHBI (MarHus, KaJabIus, aTlOMUHUS, ITMHKa, xene3a(ll)
n xkene3a(lll), memu(Il); HaOGmrogeHWME W OMHUCaHUE TMPOIIECCOB OKPAITWBAHMS
IJaMEHW HWOHAMHU HATpus, Kalusg W Kalblusg (BO3MOXHO HCIOJb30BaHUE
BHICOMATEPHAJIOB); CCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THIPOKCHUIA AITFOMUHUS H
TUJPOKCHIA IIMHKA; PEIIEHHWE SKCIEPUMEHTAIbHBIX 3a71a4d 1o Teme «BaxHeiimme
METaJUIbl U UX COCTUHEHHUS

XUMUS 1 OKpYXaroliasi cpeaa

4.1

HoBsie maTepuansl u TexHosoruu. Beniectsa u Marepualibl B OBCEIHEBHOM KU3HU
YyeJioBeKa. XUMHUsS B 3JI0pOoBhe. be3onmacHoe UCTOIhb30BaHHE BEIIECTB M XUMHYECKUX
peaknuii B ObITy. [lepBast mOMOIIb TPU XUMHUECKHUX 0KOTaX M OTPABICHUIX

4.2

OCHOBBI HKOJIOTUYECKON TI'PaMOTHOCTH. XUMHUYECKOE 3arps3HEHHE OKpYKarollen
cpenbl ITJIK. Ponp Xumum B pemieHuH SKoJorndeckux mpobsiem. IlpupogHbie
WCTOYHUKU YTIJIEBOJOPOJOB (yroyib, MPUPOIHBIA Ta3, HedTh), MPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIIUIEHHOCTH

4.3

XUMUYECKUH DKCIEPUMEHT: H3y4deHHe 00pa3loB MaTepuaioB (CTEKJIO, CILIABBI
METaJJIOB, MOJTHUMEPHBIE MAaTEPUATIBI)




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

IIpoBepsiemble TpeOOBaHUS K MPeAMETHBIM pe3yJbTaTaM 06a30BOro
YPOBHSI OCBO€HHsI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl
OCHOBHOT0 0011€ero o6pa3zoBanus Ha ocHoBe PI'OC

[IpencraBnenue:

O TI03HAaBa€MOCTH SIBJICHUM MNpUPOJbI, MOHMMAaHHE OOBEKTUBHOU
3HAYUMOCTH OCHOB XHMMYECKON HayKu Kak O0OJacTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa oOuieil KylIbTypbl W IPAKTHYECKOM
JEeATEIbHOCTH 4YeJOBEKa B  YCIOBUSX COBPEMEHHOIO  OOIIECTBA;
ITOHMMAaHHE MECTa XUMMHUHU CPEIN IPYIUX €CTECTBEHHBIX HAYK

0 HAy4YHBIX METOJax IO3HAHWSA, B TOM YHCIIE SKCIEPUMEHTAIbHBIX H
TEOPETUYECKUX  METOJaX  MCCIEAOBAaHMS  BEIIECTB W  W3YYEHHUS
XUMUYECKUX PEaKIUid; YMEHHE HCIOJIH30BaTh MOJEIH I OOBSICHEHUS
CTPOEHUSI AaTOMOB U MOJIEKYJI

0 cdepax mpodeccMoHaTBEHON IEATENHHOCTH, CBSI3AHHBIX C XUMHUEH H
COBPEMCHHBIMHA TEXHOJIOTUAMU, OCHOBAaHHBIMHA Ha JOCTHXXCHUAX
XUMUYECKON HAYKH, YTO TMO3BOJHUT 00YJArOIIUMCS pACCMATPUBATh XUMHIO
Kak cdepy cBoel Oymaymeld mpohecCHOHAIBHOU ACSITEIBHOCTH U CACNATh
OCO3HAHHBII BEIOOP XUMHUU KaK MPOQPHUIBLHOTO MpeIMeTa MpH Mepexoe Ha
YPOBEHB CpeIHEro 001Iero oopa3oBaHus

Brnanenue cucteMoil XUMHYECKUX 3HAHUN M YMEHHE NMPUMEHATh CUCTEMY
XMMHUYECKUX 3HAHUHM, KOTOpask BKJIIOYAET:

Kon
NMpoBepPsiEMOro
TpedoBaHUS

1
1.1
1.2
1.3

2
2.1

BOKHCHUIINE XUMHUYCCKHE IIOHATHS. XHMHYECKUH JJIEMEHT, aToOM,
MOJICKYJa, BEIIECTBO, IMPOCTOE M CJOXKHOE BEIIECTBO, OAHOPOIHAS U
HEOJ/IHOPOJIHAS CMECh, OTHOCUTEIBHBIC aTOMHAsi M MOJICKYJISIpPHAsE MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS Macca, MOJISIPHBIN 00BbEM, OKCHUI,
KHCJIOTa, OCHOBAaHHE, COJIb (CpPEIHSsA), XMMHYECKas pEaKIus, peakiuu
COCIMHEHUS, PEAKIUH PA3NIOKEHHS, pPEaKIUU 3aMElICHUs, pPeaKIuu
oOMeHa, TerioBoi A (EKT peakiiud, dK30- U SHAOTEPMHUUECKUE PEAKIIUH,
pacTBOp, MaccoBasi JI0JII XUMHUYECKOTO AJIEMEHTA B COCTMHEHUH, MacCoBas
JIOJISI ¥ TIPOLIGHTHAs KOHIIGHTpAIMs BEIIECTBA B PAcTBOPE, SAPO aTroma,
JNEKTPOHHBIA  CIIOM  aTomMa, aToMHas OpOuTalmb, paauyc aroma,
BAJICHTHOCTD, CTEIEHb OKUCIICHUS, XUMHUYECKast CBSI3b,
3EKTPOOTPULIATENILHOCTD, TMOJIIPHAs M HEMOJIApHAs KOBAJEHTHAsl CBS3b,
WOHHAs CBSI3b, METAJUTMYECKAs CBSA3b, KPUCTAJUTMYECKas peréTka (aToMHas,
MOHHAs1, METAJIMYECKas, MOJICKYSIpHAast ), HOH, KATHOH, aHUOH, AJIEKTPOJIUT
U HEIIEKTPOJIUT, DJIEKTPOJUTHYECKAsl AWCCOLMALIMS, PEaKUUd HOHHOTO
oOMeHa, OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE pEAKIUH, OKHCIUTEIh W
BOCCTAaHOBHTEIb, OKUCIEHHE U BOCCTAHOBJICHUE, SJIEKTPOJIU3, XUMUYECKOE




paBHOBecHe, 0OpaTUMbIe U HEOOpATUMBIE PEaKIUU, CKOPOCTh XUMHUUECKOM
peakuuu, karanuzarop, [1JIK, koppo3us Meramios, CIIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XHMMHH: 3aKOH COXpaHEHHUsI MAaccChl,
nepuoanueckuid 3akoH .M. MenzeneeBa, 3aKOH IOCTOSHCTBA COCTaBa,
3aKOH ABOTaapo

2.3

TEOPUU XUMUU: ATOMHO-MOJIEKYJIIpHAs TEOpHsl, TEOPHS
AIEKTPOJUTHYECKON JUCCOLMALIUN

Brnanenue ocHOBaMu XMMHUYECKON IPAMOTHOCTH, BKITFOUAOLIEH:

3.1

YMEHME IPABUJIBHO HUCII0JIb30BATh U3yYEHHBIE BEIIECTBA U MaTepHalibl (B
TOM 4HCII€ MUHEpaJbHbIE YIO0OpEHMs, METaJlIbl U CIUIaBbl, MPOJYKTHI
nepepabOTKU  MPUPOAHBIX  HWCTOYHHUKOB  YIJI€BOAOPOAOB  (yruis,
MIPUPOIHOTO Tra3a, He(PTH) B OBITY, CEIBCKOM XO3SICTBE, HA MPOU3BOJICTBE
U TOHUMaHWE 3HAYEHMsI >KUpOB, OEIKOB, YIJIEBOJOB JJIi OpraHuzMa
YeJIOBEKa; YMEHHUE IPOTHO3UPOBATh BIUSHUE BEUIECTB U XUMHYECKHX
MIPOLIECCOB HA OPraHU3M YEJIOBEKA U OKPYKAIOLIYIO IPUPOJHYIO CpENy

3.2

YyMEHUE WHTErPUPOBATh XUMHUYECKHE 3HAHHUS CO 3HAHUSAMHU JPYTHUX
y4eOHBIX PEIMETOB

3.3

HaJM4yue OMbITa paboThl C PA3IUYHBIMU HUCTOYHHKAMU MHGOpPMAIUH 10
XMMHM  (HaydyHas M HAy4YHO-TNOMYJIsApHas JUTepaTypa, CIOBapH,
CIPaBOYHUKH, HHTEPHET-PECYPCHI)
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yMeHHE OOBEKTHBHO OLEHMBAaTh WH(OpPMAIMIO O BELIECTBAX, UX
MPEBPALEHUSAX U MPAKTUUECKOM MTPUMEHEHUN U YMEHHE UCIOIb30BaTh €€
JUIS pelieHns yueOHO-T03HABaTENbHbIX 3a/1a4

Bnagenue ocHoBaMH MOHSATHITHOTO ammapara ¥ CHMBOJMYECKOTO S3bIKa
XUMHH JUIs1 cocTaBieHUs! (opMys HEOPraHUUECKUX BEIECTB, ypaBHEHUMN
XUMHUYECKUX peakinii; ocHoBaMH XxuMudeckoil HomeHkIaTypsl (IUPAC u
TPUBUAIILHOM)

YMmenue oOBSACHATH CBA3b NOJOXKEHUs sneMeHTa B Ilepuoanueckoit
CUCTEME C YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB XUMHUECKUX
JJIEMEHTOB (cocTaB U 3apsig  sjapa, oOIllee YHCIO 3JIEKTPOHOB),
pacrpefieieHUeM JJIEKTPOHOB IO HSHEPreTUYECKUM YPOBHSIM aTOMOB
HEPBBIX TPEX MEPUOJIOB, KATUS U KAJIbLIHS

HpeHCTaBHCHI/Ie (¢} nepnomzmecxoﬁ 3aBUCUMOCTH CBOMCTB XHMHYECKUX
JJICMCHTOB (pazmyc aToMma, BJIeKTPOOTpI/II_IaTeJIBHOCTB), IIPOCTBIX H
CJIOXKHBIX BCIICCTB OT IMOJOXKCHHUA 3JICMCHTOB B Hepnonnqecxoﬁ CUCTCMC
(B MaJIbIX MEpUOoJax U I'JIaBHBIX noz[rpynnax) " 3JICKTPOHHOI'O CTPOCHUS
aToMa

YMmenue kinaccuuIpoBaTh:

7.1

XUMHUYCCKUEC JICMCHTHI

7.2

HCOPraHNMYCCKUC BCIICCTBA

7.3

XUMHUYCCKHEC PCAKIINUN




YMeHue onpeneiarh:

8.1 BAJICHTHOCTb U CTENEHb OKUCICHUSI XUMUYECKUX 3JIEMEHTOB, 3aps]l HOHA
22 BUJI XUMHUYECKOM CBS3M W TUN KPUCTANIMYECKOM CTPYKTYphl B
' COEMHEHUSIX
8.3 XapaKTep Cpeibl B BOJHBIX PACTBOPAX BEIIECTB (KUCIOT, OCHOBAHHI)
8.4 OKUCITUTEIh U BOCCTAHOBUTEIb
9 YMeHue xapakTepru3oBaTh (pU3NUeCKUe U XUMHYECKUE CBOWCTBA:
MPOCTBIX BEMIECTB (KUCIOPO, 030H, BOJOPO, rpaduT, aama3, KPeMHHUM,
9.1 azort, pocdop, cepa, xjI0p, HATPUH, KU, MAarHUN, KaJIBIUH, aTFOMAHUMN,
KEJe30)
CJIOKHBIX BEIIECTB, B TOM YHCJIE WX BOJHBIX PAaCTBOPOB (BO/a, aMMHaK,
XJIOPOBOZOPOJ, CEPOBOJOPOJ, OKCHIBI M THAPOKCHUABI MeTaoB I-ITA
9. rpynm, amomunus, meau (1), nunka, xenesa (II u II), okcunpr yrnepona
' (IT u 1V), xkpemuus (IV), azota u docdopa (IIT u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30THcTas, a30THas, (QocdopHasi, yroypHasd,
KpeMHHUeBask KUCI0Ta U UX COJIN)
MMPOTHO3UPOBATh U XapaKTEPH30BaTh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH
9.3 OT UX COCTaBa M CTPOCHUS, TPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
' CBOWCTB, BO3MOXHOCTh TMPOTEKAHUS XUMHYECKHX TIPEBPAIICHUI B
Pa3TUYHBIX YCIOBUAX
10 YMeHue cocTaBisTh MOJEKYJISpHblE M HOHHbIE YpaBHEHHUS DPEaKIHii, B
TOM YHUCJIE:
10.1 peakiuii HFOHHOTO OOMeHa
10.2 OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIX PEAKIIMI
103 WUTIOCTPUPYIOIINX XUMHUYECKHE CBOWCTBAa M3YUYEHHBIX KJIacCOB (TPYII)
' HEOPraHMYECKUX BEILECTB
10.4 MOATBEPKIAIOIIUX FEHETUUECKYIO B3aUMOCBS3b MEXKAY HUMHU
11 YMeHHe BBIUUCTATE (IIPOBOIUTH PACUETHI):
111 OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
' JIOJIF0 XMMHYECKOTO 3JIEMEHTa B COSIMHEHUN
11.2 MAaCCOBYIO JIOJIFO BELIECTBA B paCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 Maccy, 00beM Ira3oB
114 M0 YpaBHEHHSIM XUMUYECKHX PEAKINil K HAXOIUTh KOJIMYECTBO BEIIECTBA,
' 00BEM M Maccy peareHTOB WX MPOAYKTOB PEaKINH
12 Brnanenue (3HaHUE OCHOB):
OCHOBHBIMH METOJaMH HAyYHOTO TO3HaHUs (HaONIoIeHue, U3MEpeHue,
2.1 AKCMIEPUMEHT, MOJCIUPOBAHUE) MPU M3YYECHUH BEIIECTB U XUMHYECKHX
' SIBIICHUN; yYMeHUE c(hOpMyIUpOBaTh MPOOIEeMy M TPEIIOKUTh MyTH €&
peuieHus
122 Oe3omacHOl paboOThl ¢ XUMUYECKUMU BEUIECTBAMU, XUMHUUYECKOH MOCYI0H

1 J1ab0paToOpHBIM 000PYAOBaHUEM




12.3

MpaBwIaMHu 0€30MacHOro OOpalleHusl ¢ BEIIECTBAMU, HUCIIOJIb3YEMBIMH B
MOBCEIHEBHON JKHM3HH, TpPAaBHJIAMU TIOBEJICHHUS B LEIAX COEpEeKeHUS
310pOBbSl M OKPYXKAIOWIEH NPUPOJHOW Cpeabl; NOHUMaHUE Bpeaa
(omacHOCTH) BO3JCHCTBUS HA JKUBBIE OPraHU3Mbl  ONPEIEIEHHBIX
BCIIECTB, CIIOCOOOB YMEHBIICHUS W MPEAOTBPAIMICHUS WX BPEIHOTO
BO3JCHCTBUS

13

Hanmune IMPAKTUYCCKUX HABBIKOB INNIAHUPOBAHUA W OCYHICCTBJICHUA
CICAYIOUX XUMHWYCCKHUX DKCIICPUMCHTOB!

13.1

U3y4EHUE U OINUCaHuEe (PU3NYECKUX CBOMCTB BEILECTB; O3HAKOMIIEHUE C
(U3MYECKUMU U XUMHUYECKHMH SIBICHUSMHU; OIIBITHI, WIUTFOCTPUPYIOLINE
MPU3HAKY IPOTEKAHUS XUMUUYECKUX PeaKuil

13.2

U3y4eHHe CIIOCO00B pa3JIeNIeHUs CMece

13.3

MOJIy4E€HUE KUCJIOPOJAa U U3YYEHUE €T0 CBOWCTB; MOJIy4€HUE BOJOPOAA U
U3Y4YCHHE €T0 CBOMCTB; IOJYYEHHE YIJIEKHCIOTO ra3a M M3y4YCHHE €ro
CBOWCTB; MTOJy4E€HNE aMMHAKa U U3YYECHHE €T0 CBOMCTB

13.4

MIPUTOTOBJIEHUE  pPAacCTBOPOB C  ONPENEIEHHOW  MacCcoOBOM  JI0JEH
PacTBOPEHHOTO BEIIECTBA

13.5

MPUMEHEHHE MHAUKATOPOB (JaKkMyca, METUJIOpaHXa U (eHodTanenHa)
TUISL ONIPEICIICHNSI XapaKTepa Cpe/ibl B paCTBOPAX KUCIIOT M IIEI0YeH

13.6

WCCIICZIOBAHUE M OMKMCAHWE CBOMCTB HEOPraHWYECKHX BEIIECTB Pa3IMUHBIX
KJIaCCOB; W3y4YECHHE B3aMMOJICUCTBUSI KHCIOT C METaUIaMH, OKCHIAMHU
METAJUIOB, PACTBOPUMBIMH W HEPACTBOPUMBIMU OCHOBAHHUSIMH, COJISIMH;
MOJTydeHHE HEpPaCTBOPHMBIX OCHOBAHHM; BBITECHEHHE OJHOTO MeTajia
JIpYrUM H3 PAacTBOpa COJIM; HCCIeAOBaHUE aM(pOTEPHBIX CBOWCTB
THJIPOKCUIOB AIFOMUHUS U IITHKA

13.7

pelieHne SKCIePUMEHTAIBHBIX 3a7ad 1Mo TeMaM: «OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COCIUHEHUN»; «IJIEKTPOIUTHUCCKAS HUCCOIHUAIINS;
«Baxnennne HeMeTaUIbl M UX COCIMHEHUS», «BakHeHe MeTajibl 1
HX COEIUHEHU

13.8

XUMUYECKHUE SKCIEPUMEHTBI, WUTIOCTPUPYIOIIUE MPU3HAKH TPOTEKAHUS
peakiuii HOHHOTO OOMEHa; KaueCTBCHHBIC PEaKIIMU Ha MPUCYTCTBYIOIINE
B BOJHBIX DPAaCTBOpax WOHBL: XJIOPUA-, OpPOMHI-, HOIUA-, CYIbdar-,
¢docdar-, kapOOHAT-, CHUIMKAT-aHHOHBI, THAPOKCUI-HOHBI, KATHOHBI
aMMOHHS, MarHus, KaJbIUs, aJTOMUHUA, keiesa (2+) m xkemeza (3+),
Meu (2+), mMHKa

14

YmMmenue:

14.1

IMPEACTABIIATD PE3YJIbTAThI SKCIICpUMCHTA B (I)opMe BBIBOJIOB,
JA0Ka3aTcCIbCTB, Fpa(l)I/IKOB u Ta6J'II/II_I U  BbBIBJISITH SMIIMPUYCCKUC
3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3K MCKIAY PCAJIbLHO Ha6JIIOIlaCMBIMI/I XUMHUYCCKUMH
SABJICHUAMU W HpOoHeCCaMH, IMPOUCXOAAIIMMU B MAKpPO- U MHUKPOMUPCE,
OOBSCHATH IIPpUYNHbI MHOF006p3.3I/I}I BCIICCTB




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

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

1

HepBOHa‘-IaJII)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

Yucteie BemecTBa 1 cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue 37aeMEHTBL. CHMBOJIBI XUMHYSCKUX DJIEMECHTOB.
HpOCTI)Ie 1 CJIOKHBIC BEIUICCTBA.

1.3

Xumunyeckas (opmyna. BaneHTHOCTh aTOMOB XMMHYECKHX 3JieMeHTOB. CTerneHb
OKHCIICHUS

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCHIICCTB. OtHocuTenpbHAas aTOMHAs  Macca.
OtHocHTEILHAS MOJICKYJIApHass Macca. Maccosas J0JI1 XUMHUYCCKOIro 3JIEMCHTA B
COCAMHEHNN

1.5

KomuuectBo BemectBa. Moiss. Monsipras macca. MousipHblii  00bEM  Ta30B.
BzanmocBsa3b KOJIMYECTBA, MACChI U YUCJIa CTPYKTYPHBIX €AMHUILL BEIICCTBA

1.6

DU3NYECKUE U XUMUYECKUE ABJICHUSA. XUMUYECKash peakius U €€ MpUu3HaKu. 3aKOH
COXpPAHEHUS MAacCChl BEIIECTB. XUMHYECKUE YPaBHEHUS

[Iepnognueckuit 3akoH n [lepmoanueckas cucreMa XUMHYECKHX nemMeHToB [[.M.
MenneneeBa. CTpoeHUE aTOMOB

2.1

[Tepuonnueckuii 3akoH. Ilepuomuueckass cucrema XUMHYECKUX 3yemMeHTOB J[.U.
MenneneeBa. Ilepuonbl U rpynnbl. PU3HMYECKHA CMBICT MOPSIKOBOTO HOMEpA,
HOMEPOB MEepHO0/Ia U TPYIIIHI 3JIeMEHTa

2.2

Crpoenne atomoB. CoctaB aToMHBIX sjaep. M3otombl. OnekTpoHbl. CTpoeHHe
ANIEKTPOHHBIX  000JI0OYEeK aTOMOB  HepBbIX 20  XUMHYECKUX  3JEMEHTOB
[Tepuonuueckoit cucremsl .M. Menaeneena

2.3

3aKOHOMepHOCTI/I B HM3MCHEHHH CBOMCTB XHMHYECKHX DJIEMECHTOB IICPBBIX TpéX
IIEpruoaoB, KaJaus, KaJblI U (pazmyca aTOMOB, SJICKTPOOTPULATCIIBPHOCTH,
METAJNIMYECCKUX WU HEMETATINIMYCCKUX CBOI>'ICTB) H ux COGI[I/IHGHI/Iﬁ B COOTBETCTBHHU C
ITIOJIOKCHUEM OJICMCHTOB B HepHOHquCKOﬁ CUCTEMEC U CTPOCHHUEM UX aTOMOB

CTpOGHI/Ie BCIICCTBA

3.1

Xumuyeckass  cBsizb.  KoBajeHTHas  (mojsipHas W HEMOJsSpHAas)  CBS3b.
DNEeKTPOOTPULIATEIHHOCTh XUMHUUECKUX 3NIeMeHTOB. MoHHas cBsi3b. MeTtamnndeckas
CBSI3b

3.2

Turner KpUCTATNINYCCKUX peH_IéTOK (aTOMHaH, HOHHAasd, MeTaJ’IJ’II/I‘{eCKaﬂ),
3aBHCHUMOCTh CBOMCTB BEIIIECTBA OT THIIA KpHCTaHHH‘{eCKOﬁ peI_HéTKI/I n BHIA
XHMHUYECKOM CBS3HU

Baxwueiiune MNpEACTAaBUTCIIM HCOPraHUYCCKUX  BCIICCTB. Hemerannel u wux
CO€OUHEHMS. MeTaibl U UX COeIMHEHUS

4.1

Knaccupukanmuss u HOMEHKIATypa HEOPraHMYECKMX COCJAMHEHUWI: OKCHJIOB
(comeoOpasyromye: OCHOBHBIC, KHUCIOTHBIE, aM(OTEepHbIE) U HECOIeoOpa3yrolue;
OCHOBaHUU (ménoun u HEPaCTBOPHMBIC OCHOBaHHS); KUCJIOT




(kucnmopoacoiepkaime U OECKUCIOPOAHbIC, OJHOOCHOBHBIE M MHOTOOCHOBHBIC);
coJiel (CpeHUX U KUCIIbIX)

du3znyeckue U XUMHYSCKHE CBOICTBa MMPOCThIX BCUICCTB-HCMCTAJUIOB: BOAOPOAA,

4.2 XJI0pa, KUCIOPOa, cephl, a30Ta, Gocdopa, yriepoaa, KpeMHHS
dusnueckrue U XMMHUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-METAJUIOB: JIMTHS, HATPHS,
4.3 KaJlds, MarHus ¥ KaJblMsl, QIIOMUHUS, XKeje3a. OJEKTPOXUMHUYECKUU PpsfT
HaNpsHKEHUM METAJIOB
44 dusznueckue M XUMHYECKHE CBOMCTBA BOJIOPOJHBIX COCIUHEHHH HEMETAJIOB:
' XJIOPOBOAOPOJa, CEPOBOJOPOIA, AMMHUAKA
dusznueckue W XUMHUYECKHE CBOWCTBA OKCHAOB HemeTamwioB: cepel (IV, VI),
4.5 azota(ll, IV, V), docdopa(lll, V), yraepoma(ll, 1V), xpemuusa(IV). I[lomydenue
OKCHJIOB HEMETAJJIOB
46 Xumnueckue cBoictBa okcuaoB: MetawioB IA-IIIA rpymnmn, mwmuka, meau(Il) u
xenesa(ll, I). [Tomydyenne OKCUI0B METAIIOB
XWMHUYECKHE CBOWCTBA OCHOBAHMM M aM(OTEPHBIX THAPOKCHUIOB (HA TpUMEpPE
4.7 TUAPOKCUIOB alllOMUHUS, XKene3a, [uHKa). [loiyuenne ocHoBaHMi M aM(OTEpHBIX
TUAPOKCHJIOB
OO0mue XUMHYECKHE CBOWCTBA KHCIOT: XJIOPOBOJOPOJIHOM, CEpOBOJOPOIHOM,
43 CEpPHHUCTOM, CepHOM, a30THOW, QochopHOM, KpeMHUEBOH, yroapHOU. OcoObie
' XUMHUUYECKHE CBOMCTBA KOHIICHTPUPOBAHHON CEpHOM M a30THOM KucHoT. [lomydenue
KHCIIOT
4.9 OO61ue xuMHuYecKue cBoicTBa cpennux coseit. [lonyuenue coneit
410 [lonmyuenue, cobOupaHue, pacrno3HaBaHUE BOJOPOJAA, KHUCIOPOJa, AaMMHaKa,
YTJIEKUCIIOTO Ta3a B JIabopaTopUu
411 [Tonyyenne ammmaka, CEpHOW M a30THOM KHUCJIOT B MpOMbIILIeHHOCTH. OOmue
' CHOCOObI MOJTYYESHHS] METAJUIOB
4.12 | I'eneTnueckas CBs3b MEX/Y KIacCaMU HEOPraHUYECKUX COCTUHEHUI
5 XUMUYECKUE peaKluu
Knaccudukanus XMMHUECKUX pEaKUMid MO PA3IWYHBIM MPHU3HAKAM: [0 YUCIY H
5.1 COCTaBy Y4YaCTBYIOIIMX B peaklHUHd BeHIecTB, MO TemioBoMmy dddekry, Mo
W3MEHEHHIO CTEMeHEe OKUCIEHUSI XUMUYECKIX JIEMEHTOB
5 TemnoBoit 3ddekT XUMUUYECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHUA. DK30- U
' SHAOTEPMHUUECKUE PeaKIHK. TepMOXUMHUECKHUE ypaBHEHUS
OKHCIIUTENbHOBOCCTAHOBUTENbHBIE peakuuu. OKUCIUTEIN UM BOCCTAHOBUTEIU.
5.3 [Ipoueccer OKHCIIEHUS u BOCCTaHOBJICHHUSI. DNEeKTPOHHBIN OamaHc
OKUCITUTEIbHOBOCCTAHOBUTEIILHON PEAKIIUU
5.4 Teopust 3MEKTPOIUTHYECKON Auccounanui. KaTuoHbl, aHUOHBI. DJIEKTPOIUTHI U
' HEeRNIEeKTPOJIUThHL. CUIIbHBIC U Cl1a0ble ANEeKTPOIUThL. CTEeTeHb JUCCOLUAIITT
55 Peakumu noHHOro OOMEHa. YCNOBHUS MPOTEKaHUS pEaKIHMii HOHHOTO OOMeHa,
' MOJIHBIE U COKpalIEHHbIE MOHHBIE YPAaBHEHUS peakluii
6 XuUMHS ¥ OKpYyXaroliasi cpeia




BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4eloBeka. besomacHoe

6.1 WCIOJIb30BAHME BEIIECTB U XMMHUYECKUX peaknuil B jaboparopuu u Obity. IlepBas
IIOMOIIb IIPYU XUMHUUYECKUX 0KOTr'aX U OTPaBJICHUAX
XUMHYECKOE 3arpsi3HEHUE OKpYXKaroulel cpeabl (KUCIOTHBIE TOXKIH, 3arpsi3HEHUE
MOYBBI, BO3JyXa U BOJOEMOB), cHocoObl ero mpeaoTBpamienus IlpenenpHas

6.2 nonyctuMas koHuentpauuss BemectB  (IIJK). Ponp xumum B perieHun
HKOJIOTUYECKUX TpoOsieM. YCWUJICHHE MapHUKOBOTO d¢dexTa, paspymieHue
030HOBOTO CJIOSI
[Ipumenenwue cepsl, a3ota, Gocdopa, yriepoaa, KpeMHHUS U UX COSAUHEHHUH B OBITY,
MEJUIIMHE, TPOMBIIUIEHHOCTH U CEIbCKOM Xo3siiicTBe. [IprMeHeHne MeTayuioB U

6.3 CIUIaBOB (CTallb, Yyr'yH, AIOPAIIOMUHUMN, OpOH3a) B OBITY U HMPOMBIIIJIEHHOCTH HX
coequHeHui. [loHsATHE O KOPPO3UH METaIOB, OCHOBHBIE CIOCOOBI 3alTUTHI UX OT
KOppO3UH

6.4 [IpupoaHble HCTOYHUKH YTIIEBOAOPOJIOB (YTrob, IPUPOAHBIN a3, HeTh), MPOTYKTHI
ux nepepadoTku (OEH3MH), UX POJIb B OBITY U IPOMBILIIIEHHOCTH
[lepBoHavanbHBIE MOHATHS 00 OPraHUYECKHUX BELIECTBAX KaK O COSTMHEHUSX yriepoa

6.5 (MeTaH, 3TaH, 3TWJIEH, alleTWIEH, 3TaHOJI, INIMIEPHH, YKCycHas kuciota). [lonstue o

' OMOJIOTUYECKH Ba)KHBIX BELIECTBAX: KHUpaX, Oeykax, YriaeBoJax — U UX POJH B KHU3HU
YyeJoBeKa

7 Pacyérsr:

7.1 1o GopMysIaM XUMHYECKUX COSTMHEHUIN

7.2 Macchl (MacCoBOM) JI0JIU PaCTBOPEHHOTO BEIIIECTBA B PACTBOPE

7.3 10 XUMHUYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA
» Xumus: 8-t kiacc: 6a30BbIi YPOBEHB: YUEOHUK; S-€ U3JaHUE,
nepepaborantoe ["abpuensu O.C., OctpoymoB WN.T'., Cnankos C.A.
AxumonepHoe obmectBo «M3narensctBo «IIpocsemienue

* Xumusi: 9-it knacc: 6a30BbIi YpOBEHb: YUEOHUK; 5-€ U3/1aHUE,
nepepaborannoe ["abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A.
AxumonepHoe obmiectBo «M3narensctBo «IIpocsemienue

METOINYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

Xumus, 8 knacc/ I'abpuensa O.C., Octpoymon N.I'., Cnaakos C.A.,
AxmmonepHoe obmecto "U3narenscTBo "llpocremnienue”

Xumus, 9 knacc/ IN'abpuensa O.C., OctpoymoB WU.T'., Cnankor C.A.,
AxrmmonepHoe obmecto "M3narenscTBo "lIpocremnienue”

Ypoxku xumuu B 8 kitacce. Metoaudeckoe nocodue/ ['adpuensu O.C.,
OctpoymoB WN.T"., CnmankoB C.A., Akcénosa I.B., AkiinonepHoe o011ecTBo
"U3narenncTBO "[IpocBenieHue"

VYpoku xumuu B 9 kitacce. Metonnueckoe nocodue/ I'abpuensu O.C.,
OctpoymoB WN.T"., CnaakoB C.A., AkninonepHoe obmectBo "M3narenbcTBo
"IIpocBenienue"

Xumus 8 xkiacc. ba3zoBelit ypoBeHb. [IpoBepouHbie U KOHTPOJIBHBIE paOOTHI /
["a6puensu O.C., JIpicoBa I'.I'.

Xumus 9 xnacc. ba3zoBelit ypoBeHs. [IpoBepouHble U KOHTPOJIBHBIE paOOTHI /
["abpuensu O.C., JIpicoBa I'.I'.

Xumus. Pabouas terpaas 8 kiacce/ ['abpuensiu O.C., Octpoymos N.T".,
Cnankxos C.A.,

Xumus. Pabouas terpans 9 xiace/ I'abpuensa O.C., Octpoymos U.T".,
Cnanxos C.A.,

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
. https://resh.edu.ru/

1
2. https://school.infourok.ru/videouroki
3. https://yandex.ru/tutor/uroki/

4. https://himidka.ru/himija
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