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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHuUs
COCTaBJ€HA Ha OCHOBE TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHusl, TPEACTABICHHBIX
B ®I'OC OO0, a Takxe Ha OCHOBe (QeaepanbHOil paboueil MmporpaMMbl
BOCIIUTAHUS U C YYETOM KOHLEIIMY MPENoJaBaHus y4eOHOro mpeamMeTa « XuMHUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O ILEsAX, OOIIel cTpaTeruu
o0y4yeHUs, BOCHUTAHWUS U Pa3BUTUS OOYYAIONIUXCS CpPEACTBAMHU Y4EOHOTO
npeaMeTa, yCTaHaBIUBACT o0si3aTenbHOE npeaMEeTHOE coJiepKaHue,
npeaycMaTpUBAET PACHpPEICIICHHE €ro MO KjaccaM M CTPYKTYpUpOBaHUE TIO
paznenaM M TeMaM MPOrpaMMbl MO XUMHUH, OMNpEJEsieT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMUS, PEKOMEHAYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYEHUS XHMHH C  y4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro  MpoIlecca, BO3PACTHHIX
OCOOCHHOCTEHM OOydYaroluxcsi, ONpPEAeNIIeT BO3MOXHOCTH TIpeaMera  JJis
peanuzanuu TpeOOBaHMM K pe3ysibTaTaM OCBOCHMsS OCHOBHOW 00pa3oBaTeIbHOMU
IporpaMMbl Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHusA, a Takke TpeOOBaHUM K
pesynbrataMm oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MmpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEeATEIbHOCTH OOYYaromIerocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHME XHMHUHU CIYKUT OCHOBOM s (OPMUPOBAHUS MHUPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUAIbHOM €IUHCTBE MHPA, BAKHYIO
poJib UrpatoT (QopMUpYEMble XUMHUEH MPECTABICHUS O B3aUMOIPEBPAIICHUAX
SHEPTrUM M 00 SBOJIIOIUHU BEIIECTB B MPUPOJE, O IMyTSAX PEIICHHS TI00ATbHBIX
npoOJjieM YCTOWYHMBOTO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (DOPMUPOBAHHE MBIIUICHUS] U TBOPUYECKHX CIOCOOHOCTEM
OoOydJarommXxcs, HABBIKOB WX CaMOCTOSTENIBHOW Y4eOHOW JIEeSITeIbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KM3HU, TaK ¥ B TPO(DECCHOHATBLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €IMHCTBO MPUPObI U YEJIOBEKA, SBIISETCS OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU rPaMOTHOCTH 00YyYaroluXCs;



crocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTHYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUsT B OOYyYEHHU XUMHUU OOECHEeUMBAIOTCS CHEUU(UKOM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkeHHWEM 0a30BOM HAYKH XMMHUH Ha ONpPEaeIEHHOM dTane eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro 0oO0pa3oBaHMsl OPUEHTHUPOBAH HA
OCBOCHHUE OOYYAIONTUMHUCS CHUCTEMBbI TMEPBOHAYATIBHBIX TOHSATUM XUMHUU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYMMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

Crpyktypa coiepkaHusi MPOrpaMMbl MO XUMHHU C(HopMHUpOBaHA HA OCHOBE
CUCTEMHOro mnojaxona k e€ uzyudeHuro. CojaepikaHue CKIIJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI IOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENILHOTO PA3BUTHS 3HAHUIM HAa OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS;

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

— YUYEHHS O CTPOEHUHU aTOMa U XUMHUYECKOH CBSI3H;

— TpeACTaBiIeHUN 00 DIIEKTPOJMTHYECKOW JTUCCOIMAIIMKM BEIIEeCTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTpPUBAIOTCS HAa OCHOBE OSMIMPHYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JIPyroMmy, BBITIONHAS (YHKIIUU OOBSCHEHHUS U TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHue mporpaMMbl IO XUMHU  CHOCOOCTBYeT  (OPMHUPOBAHUIO
MIPEJICTABJICHUS] O XUMUUYECKOM COCTABISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTUKE
€€ CHUCTeMHOW NpHUPOAbI, LEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
MeToJaM TNO3HaHMs B Hayke. M3ydeHue XUMHU MPOUCXOJHUT C MPUBICUCHHEM
3HAHMA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi MHpy,
«buonorus. 5—7 knacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAWT (HOPMHUPOBAHHWE 3HAHUH OCHOB
XUMHUYECKOW HAyKH KakK O0JaCTU COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATeIbHOCTHU YEJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHM CHCTEMBbI XUMHUUYECKHX
3HAHUM — BaKHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUIYCCKHUX TMOJO0KEHUM,
JOCTYNHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO0 XapaKTepa, fA3blKka HayKH, B



NpUOOIIEHMM K HAyYHbIM METOAaM I[IO3HAHMS TMpU H3YYEHUU BEIIECTB U
XUMHYECKUX peakluii, B (OPMUPOBAHUU U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHUH B Y4YEOHO-IO3HABATENbHOW U Y4YEOHO-UCCIIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUM MpaBUil O€30MacHOro oOpalieHus ¢ BEIIeCTBaMHU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HauYEHUE MPUOOPENIU TaKKe LIEHU, KaK:

— (opMupoBaHHE MHTEJUVIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHHH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIUMCS YCIOBUSIM SKU3HU;

—  HampaBlICHHOCTh OOyYeHHMs] Ha CHUCTEMaTH4YecKoe MpUOOIIeHHE
oOydJarommxcs K CaMOCTOSTENbHOW TMO3HABAaTEIbHON JEeATEIbHOCTH, HAyYHBIM
METOJIaM TO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBALMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHue yCclIoBUM, CIOCOOCTBYIOIINX MTPUOOPETEHUIO 00yUYatOIIUMHUCS
OTbITAa Pa3HOOOpPA3HOM MEATETHLHOCTH, IMO3HAHUS W CaMONO3HAHUS, KIHOYEBBIX
HABBIKOB (KIIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHUBEPCATbHOE 3HAYEHUE IS
Pa3TUYHbBIX BUIOB JIEATEILHOCTH;

— ((dopmupoBanue o00mel (YHKIMOHATBFHOM UM €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJIb3ys 3HAHUS W ONBIT, MOJIyYCHHbIE MPH H3YYCHUU
XUMHH, TPUMEHATh HMX TPH pEUIeHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATETLHOCTH,

— ¢opMmupoBaHHE Yy OOyYalOlUMXCs TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS 1EHHOCTH XHMHYECKUX 3HAHUW HJIs BBIPAOOTKH DKOJIOTHUYECKH
1eJIeCO00pa3HOro TMOBEJACHUSI B OBITY M TPYAOBOM JEATEIBHOCTH B IENAX
COXpPAaHEHHS CBOETO 3/I0POBbS I OKPYKAIOIICH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO M
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOILEYEIOBEYECKHX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGMIS U HANPaBICHHOCTH JaJIbHEHUIIETO
o0yJeHHUSI.

OOmiee uWCIO YacoB, OTBEAEHHBIX M M3YyYEHUs] XUMHUU Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusi, cocTaBisieT 136 yacos: B 8 kiacce — 68 yacos (2
yaca B HeJlelo), B 9 kimacce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayanbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Poib XMMUK B KU3HU YellOBEKA. XMMUSA B CUCTEME HayK.
Tena wm BemecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ATPETaTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeToAax MO3HAHUS B XUMHUHU. UMCThIE BEIIECTBA U CMECH.
Cnioco0sI pa3zjeneHus cMecen.

ATOMBI M MOJIEKYJIbI. XUMHUYECKUE dyeMeHThl. CHMBOJIBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmysa. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKkOH TIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOcHUTENbHAss AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 10711 XUMHUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMoCBsi3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUWHMI] BelecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COSTUHCHUM.

dusnyecKkrue U XUMHUUYECKHUE SBIICHHUS. XUMHUUECKasl peakius U e€ MpU3HaKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHa).

Xumuueckuil IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYI0#, MpaBuwiaMu paboThl B JJaOOpaTOpuu U
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJOBAaHUEM, U3yUYEHUE U OIMHUCAHUE
bU3MYECKUX CBOMCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
¢usnueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pAacTHpaHUE caxapa B CTYIKE,
KUIIEHUE W KOHJEHCAlUs BOJbl) U XUMHYECKUX (FOPEHHUE CBEYH, MPOKAJIUBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE MPU3HAKOB IMPOTEKAHHUS XUMHUUYECKUX peakluMil (pas3ioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHUE THAPOKCHIA
menu (II) nmpu HarpeBanuu, B3auMojencTBHE kemne3a ¢ pactBopoM conu Menu (1),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTta, (pUIbTpOoBaHUE,
BbIIApUBAHUE, AUCTHILIISAIMSA, XpoMaTorpadusi, MpOBEJEHUE OUYUCTKH MTOBAPEHHOMN
COJIM, HAOIIOJEHHWE W  ONHCAaHUE  Pe3yJbTAaTOB  MPOBEJCHHS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEJIE MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3nyxa. Kucimopon — 3JaeMEHT U MpPOCTOe
BelecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. llpumenenue kucinopona. CrocoObl



MOJIYYeHHs] KUCJopoAa B Ja0OpaTOpuM W MPOMBIIUIEHHOCTH. KpyroBopoT
Kuciopozaa B mpupoae. O30H — alIoTponHas MOAU(PUKALMS KUCIOPOIa.

TermoBoil >P(GEeKT XUMUYECKON peakluu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M JHAOTEPMHUUYECKHE pEaKIUU. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHE MapHUKOBOIo 3 dekra, pazpylieHue 030HOBOTO CIIOS.

Bopopon — »snemeHT uM mpocroe BemecTtBo. HaxoxkaeHue Bomopona B
npuposie, (GuU3MUeCKMe MW XUMUYECKHUE CBOWCTBa, MPUMEHEHUE, CIIOCOOBI
nonyyeHus. Kucnotsl u conm.

MomnsipHbiii 00BEM ra3oB. Pac4€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue CBOWMCTBa BOAbl. Boma kak pactBopurenb. PacTBOpBIL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEUIECTB B BOJIE.
MaccoBasi 10Jisl BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOJbl. OCHOBAHUSI.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopoT Bojabl B MPUPO/IE.
3arpsi3HeHrEe NPUPOIHBIX BOJ. OXpaHa U OYUCTKA MIPUPOJIHBIX BOJI.

Knaccuduxanus neoprannueckux coenuHennit. Oxcuasl. Kiaccudukxarus
OKCHJOB:  coyieoOpa3sytomnie  (OCHOBHBbIC,  KHCJOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okcunoB. ®Pusznueckue H XUMHUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuaoB.

OcunoBanusi. Knaccudukanuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HomeHkinatypa ocHoBaHui. PU3NUECKME M XWMHYECKHME CBOMCTBA
ocHoBaHuil. [losrydenrne oCHOBaHUI.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucnoT. dOuznueckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psan axtuBHoct MertayuioB H. H. bekerosa.
[Tomy4denue KUCHIOT.

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

['eneTnyeckas cBA3b MEKy KJIAaCCAMU HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuit IKcnepumenm:

KA4ECTBEHHOE ONPEACICHUE COJIEPKAHUS KUCIOPOaa B BO3AYyXe, MOJYyUCHHUE,
coOupaHue, pacro3HaBaHWE W W3YyYCHHUE CBOWCTB KHUCIOPOJa, HAOIIOJCHHE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHus (mokapa), O3HAKOMJICHHE C o00pa3laMud OKCHUIOB H
ONMMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpaHHWE, pACMO3HABAHWE W M3YYCHHE
CBOWCTB BOAOpoOJia (ropeHue), B3aumojaeicTBue Bojaoposa ¢ okcuaoM menu (II)
(BO3MOXHO HCIOJIb30BaHUE BUJICOMATEPUAJIOB), HAOIIOJCHHE OOpPAa3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHUS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, NPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(HatprieM ©  KaibliieM) (BO3MOXXHO  HCIIOJB30BaHUE  BUIECOMATEPHUATIOB),



uccienoBaHue OoOpas3llOB  HEOPraHMYECKHX BEHIECTB PAa3IMYHBIX  KJIACCOB,
HaOJII0/ICHHEe U3MEHEHUSI OKPACKU MHJUKATOPOB B PACTBOPAX KUCIOT W IIEJIOYEH,
uzydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pactBopoM cepHOW KHCIIOTHI,
KUCJIOT C METaJUIaMH, PEAKIUi HEUTpalu3aluu, MOJyYeHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METaljla JAPYTMM U3 PacTBOpPA COJIA, PEIICHUE
AKCIIEPUMEHTAJBHBIX 3aJlad 1o TeMe «BakHelue KIacChl HEOPraHUYECKUX
COCMHECHUIN.

HHepuoagnuyecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. U. MenpgeneeBa. CtpoeHue aTomMoB. XHMHUYECKAsl CBS3b.
OKHCIUTEBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble TOMBITKH KiIacCU(DUKAIMM XUMUUYECKUX dJeMeHTOB. [loHsiTHe O
IPYIIax CXOJHBIX DJIEMEHTOB (IEIOYHBbIE U MIEJTOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, UHEPTHBIE Ta3bl). DIEMEHTHI, KOTOPhIE 00pa3yloT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckasi cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpUOIHAs  (QOpMBI
[Tepuonuueckoit cucrtembl xumuueckux 3nmeMeHToB 1. 1. Menneneesa. Ilepuonasr
u rpynnbl. DU3NYECKUN CMBICT MTOPSAKOBOTO HOMEpa, HOMEPOB INEpuoja u
IPYIIIBI JIEMEHTA.

Ctpoenne atomoB. CoctaB aTOMHBIX siaep. M3oTonbl. DinekTpoHbl. CTpoeHue
ANEKTPOHHBIX ~ 000J0YeK aToMOB TNepBbIX 20 XUMHYECKHX  3JIEMEHTOB
[Tepuonnueckoit cucremsl JI. WM. MenneneeBa. XapakTepuCTHKa XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHutro B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajnyca aTOMOB XUMHUUYECKUX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOJaM.

3nauenue I[lepuoauueckoro 3axkoHa v [lepuoanueckoit CUCTEMbl XUMUYECKUX
BJIEMEHTOB U1 pa3BUTHs Hayku W npaktuku. J[. MI. MenneneeB — y4yéHbli U
rpaXk1aHUH.

Xumnueckass cBsizb. KoBaneHTHass (MOJIApHAasT YW HEMNOJIAPHAs) CBSI3b.
DNEKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHUU.
IIporecchl okucaeHus U BocCTaHOBIEHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBUE
TUAPOKCHIA LHMHKA C PACTBOPAaMH KHCJIOT M IIEJIOYEH, NPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiu pa3ioKeHUs, COEAUHEHUS ).

Mexcnpeomemmunle cea3u



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

OO61ue ecTeCTBEHHO-HAYUYHbIE TOHSITHUS: Hay4YHBIM (pakT, rumoresa, Teopus,
3aKOH, aHallu3, CHUHTE3, KiacCu(UKalusi, NEePUOJAUYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, DJJIEKTPOH, HPOTOH, HEUTPOH, HOH, HYKJIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, AJIEKTPUYECKHUI 3apsijl, BEIIECTBO, TEJO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUs1, KOCMOC, TIJIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpochepa, MHHEpadbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAaeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHre aToMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX TMEPUONOB, Kalaus, KaJIbIUi U HX
COCIMHEHUN B COOTBETCTBHM C IIOJOKEHUEM »3JeMeHTOB B llepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

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

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEIHIECTB. XHUMHUUYECKHE
CBOMCTBAa BEILECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaims XuMUYeCKUX peakiiuii Mo pa3IudHbIM MIpU3HaKaM (IO YHCITY
M COCTaBy YYacCTBYIOIIMX B PEAKIHMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETICHENW OKUCIIECHUS XMMHUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMHU, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsiTue o ckopoctu xumuyeckoil peaknuu. llonsitue o0 0OpaTUMBIX H
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oOHATHEe 0 TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. llonstue o karamuse. [IoHsTue 0 xumnueckoM paBHoBecuu. DAKTOPHI,
BJIMSIIOIIME HAa CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHS.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMU,  JJICKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKkuuu. CocraBneHue ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUALIUN. DIEKTPOIUTHI U HEIJIEKTPOIUTHI.
Kartnonsl, annonsl. MexaHU3M AMCCOLUMAIMU BELIECTB C PA3JIUYHBIMH BHUJIAMU
xumuyeckoi cBs3u. Crenenb auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y clioBusl MPOTEKAHUS pEeaKIIUii HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlll€HHblE HMOHHBIE YypaBHEHMs peakuuil. CBolcTBa KHCIIOT,
OCHOBaHMA U coOJell B CBeTe MpEJCTaBICHUN 00 BIEKTPOIUTHUYECKOU
nucconanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPONU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJIOB M HEeMeTauioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopua HaTpuUs), UCCIETOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON pEaKIuu
OT BO3JEHUCTBUS pPa3IUYHBIX (PAKTOPOB, HCCIEIOBAHUE DJIECKTPOINPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCAa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U  COoJIeH
(BO3MOXKHO  WCTOJIb30BAaHME BHJIEO MaTepUalioB), TMPOBEJICHHE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TIPU3HAKM  TMPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBaHme ocajka, BBIJICJICHHE Ta3a, o0O0pa30BaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIINX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIU
(ropeHue, peakiuu pasiIoKEeHHs, COCUHEHUS), pacllO3HaBaHHE HEOPTaHHMYECKHUX
BEIIECTB C TIOMOIIBbKD KAYECTBEHHBIX pEaKUMid HAa HWOHBL, pEIICHUE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTuka TaloreHoB. (OCOOEHHOCTH CTPOCHUS aATOMOB,
XapaKTepHble cTeneHu okucieHus. CTpoeHne U (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TAJOT€HOB. XHWMHUYECKHE CBOMCTBA Ha MpPUMEPE  Xjopa
(B3auMoOzeiCTBUE € METAJJIaMH, HEMETa/IaMH, IejioyamMu). XJIOPOBOAOPOA.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, MOJyYyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHW3M 4YeJIOBEKa. BakHeumue XJIOpUAbl U HX
HaXO0X/JCHHUE B IIPUPOJIE.

O6mras xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe CTeneHu okuciieHus. CTpoeHue u (U3MYECKUE CBOWCTBA
MPOCTHIX BEIIECTB — KUCIOPOa U Cephbl. AJUTOTPOITHBIE MOAU(DUKAIINKI KHCIOPOIa
U cepbl. XuMUYeCKue CcBoWcTBa cepbl. CepoBOOpPOa, CTpoeHUE, (pu3ndeckue u
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhbl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kmciora, (Qu3nUecKue © XHMHYCCKHE CBOWCTBA (00mME Kak
MPEACTaBUTENS Kjacca KHCIOT W crenududeckne). XUMHUUYECKHE pPEaKIuu,
JeXale B OCHOBE IPOMBIIIJIEHHOTO CHoco0a TMOJYyYeHUsS CEPHOM KHUCIIOTBHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUECKOE
3arps3HEHUE OKPYXKAIOIIEH Ccpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHbIC CTEINEHU OKUCIEHUS. A30T, pacIpOCTpaHEHHE B MPUPOJIE,
dbuzndeckue U XuMuieckue cBorcTra. KpyroBopot azora B npupoje. AMMHAK, €To
dbu3nYecKue U XUMHUYECKUEe CBOMCTBA, MojlydeHue u npuMmeHenue. Coiam aMMOHMUS,
ux (pU3nYecKre U XMMUYECKHUE CBOMCTBA, MpuMeHeHune. KauecTBeHHas peakius Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ ToJiydeHue, GU3NYeCKHue MU XUMUUYECKHUe
cBoiicTBa (0OmIME€ KaK TMPENCTaBUTENsI Kjacca KHUCIOT W crueruduueckue).
Hcnonw3oBanne HUTpPATOB M COJed aMMOHMS B KadeCTBE MHUHEPAJbHBIX
ynoopenuit. XuMHUUeCKoe 3arpsi3sHEHNE OKPYKaroIIel cpeibl COSTMHEHUSIMU a30Ta
(KUCTIOTHBIE JIOXHW, 3arpsi3HEHHWE BO3JayXa, MOYBBI W BoaoémoB). Docdop,
ajutotTporHbie Mogudukanmmu Gocdopa, puznueckue M XUMHUYECKHE CBOWCTRBA.
Oxcun docdopa (V) u dbochopHas kuciora, Gu3NUecKue U XUMUUECKUE CBONCTBA,
nosrydenue. cnons3oBanue pocdaToB B kKauecTBE MUHEPAIBHBIX YI00OPEHUH.

O6mas xapaktepucTuka 31nemMeHTOB IV A-rpymnmbl. OcoOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHBIE  CTETNICHU  OKUCICHMs.  YTJIEpoJa,  aUIOTPOIHBIC
Moau(UKALMK, PACHpPOCTpaHEHHE B TMpuponae, (HU3UYECKHEe U XHUMUUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopot yriepona B mpupoae. Okcuibl yriepoaa, ux
¢uznueckre W XUMUYECKHE CBOWMCTBAa, JCHCTBUE HA JKHUBBIE OPTraHU3MBI,
NOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YronpHas KUCIOTa U €€ CONMM, UX (PU3MYECKHE M XUMHYECKHUE CBOMCTBA,
nojiyueHue U mnpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-HMOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaYanbHBIC TOHIATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHECHHIX
yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJ, TNIMIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie MCTOYHUKK YTIEBOJAOPOAOB (yrojib, TPUPOIHBIN Ta3, HEDTH),
MPOAYKTHI WX TmepepaboTku (O€H3MH), WX POJIb B OBITY M MPOMBIIUICHHOCTH.
[lonsiTe 0 OMONIOTUYECKH BAXKHBIX BEIIECTBAX: )KUpPaX, OENKaX, yriIeBoJax — U UX
poii B KHM3HUM 4YeloBeka. MarepuaibHOE€ €IWHCTBO OPraHUYECKUX U
HEOPraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUECKHE CBOICTBA, MOJYy4YEHUE U
npuMmeHerre. CoenuHeHHMs KpeMHHs B mpupojge. OOmme mnpeacTaBieHus o0
okcuse kpemuus (IV) n kpemuueBoit kucinore. CHIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B IIPOMBIIIJICHHOCTH. BakHelue CTpoUTEIbHbIE MaTepHallbl: KepaMUKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpobaeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTEIBHBIX MATEPUAJTIOB B OBCEIHEBHOM )KU3HM.

Xumuueckuii IKCnepumenm:

M3yueHHUe 00pa3I0B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSHOW KUCIIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEAaKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUE M XUMHUUYECKHE CBOMCTBA
raJjjoreHOB M WX COCAMHEHUM (BO3MOXXHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMu XJOPUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHHUE C
oOpasmamMu  ceppl W €€  COeAUHEHUSIMU  (BO3MOXKHO  HMCIIOJIb30BaHHE
BUJIeOMaTeprasoB), HaOJIOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMUCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, MPOBEJICHUE KaueCTBEHHOM peakinu Ha Cyabhar-
MOH W HaOJIOJICHUE TMpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJIEHHE C (PU3UUYECKUMHU
cBoMcTBamMHu aszora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3iiaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOIydeHHE,
coObupaHue, paclo3HaBaHWE MW W3YYCHHE CBOWCTB aMMHUaka, IMPOBEJICHUE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
WX MPOTEKAHUS, B3aUMOJICUCTBUE KOHIICHTPUPOBAHHON a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXHO UCIIOIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEHUE Moz enen
KPUCTANTMYECKUX pemETOK anMaza, rpadura, QyuiepeHa, O3HAKOMIJICHHE C
IIPOIIECCOM  aICOPOIIMKM  PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIVIEM H
YCTPOIMCTBOM MPOTUBOTa3a, MOJy4yeHUe, coOOMpaHue, paclio3HaBaHUE U W3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEHUE KaYeCTBEHHBIX peaklMii Ha KapOoHAT U
CWIMKAT-UOHbBl W HW3yYE€HHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJNYKIHUEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEIIEHHE SKCIEPUMEHTAIbHBIX
3az1a4 no treme «BakHelne HeMeTaJuIbl U UX COSIUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO0mrast XxapakTepUCTUKA XUMHUUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHHH
ux nosioxkeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTanueckasl CBA3b U
METAJUIMYECKAas] ~ KpUCTAIMYECKass  pemérka.  ODNEKTPOXUMHUYECKUA  psif
HamnpsHKeHU MeTaninoB. Ou3nyeckue U XMMUYECKHUE CBOMCTBAa MeTauioB. OO01ue
crnocoObl ToyyeHus MeTaioB. [loHsiTHE O KOppO3MHM METANJIOB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyryH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIICHHOCTH.

[Ilenounble MeTauibl: MoJiokeHUE B [lepuognyeckon cucreMe XUMHUYECKHUX
anemeHToB J[. 1. MenaeneeBa, cTpoeHHe MX aTOMOB, HAaX0XIECHHUE B MPUPOJIE.
®u3nuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuasl u



TUAPOKCHABI HaTpusi W Kanus. [IpuMeHeHue MIEeNIOYHBIX METAUIOB W HX
COCIMHCHUM.

IllenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucrteMe xumudeckux sinemeHToB JI. 1. Menneneesa, ctpoenue
MX aTOMOB, HAaX0XJI€HUE B IIpupoae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanplus. Bakuelmue coequHeHUs] Kalblus (OKCUI, THUAPOKCHUI, COJH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMN: IOJIO)KEeHUE B [lepuoanyueckoi cUCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aroMa, HaxoxkaeHue B mnpupone. duszndeckue u
XUMUYECKHE CBOMCTBA aitoMUHMsI. AMDOTEpHBIE CBOMCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [leppoandeckoil cucreMe XUMUYECKUX 3JIEMEHTOB /.
N. MenaeneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, THAPOKCUIBI U conu xkenesa (I1) u xenesa
(IIT), ux cocraB, CBOIMCTBA U MOJyUYCHHE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C oO0pa3llaMud METAJIOB U CIUIABOB, UX (DU3NYECKUMU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UH  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aUMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPUAIIOB),
UCCIIEIOBAHNE CBOMCTB KECTKOM BOJBI, IIPOLIECCA TOPEHHUS XKeje3a B KUCIOPOJIe
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KAUYECTBEHHBIX PEAKLMI HAa WMOHBI: MAarHus, KaJblUs, AJIOMUHUS, LIMHKA, JKEJie3a
(IT) u xene3a (I1), meau (II), HabmroEeHNE W OMKMCAHUE TTPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHW HMOHAMM HaTpus, Kauusg M Kajablus (BO3MOXKHO HCIOJIb30BAaHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
Y TUIPOKCHUA LIMHKA, PEIIEHNUE YKCIEPUMEHTAIBHBIX 3a7ay 110 Teme «Baxueimue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B MOBCEIHEBHOM KW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomb mpu
XUMHUYECKHX 0KOTax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarollel cpeabl (MpeliefbHas JO0MyCTUMAast
KOHIIeHTpanus Bemiects, nainee — [1/IK). Ponp xumuu B pelieHn# 3K0JIOrM4eCKUX
mpooIeMm.

Xumuueckuit IKCnepumenm:

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

Mexcnpeomemmunle ceéa3u



Peanuzammst MeXMpeIMETHBIX CBS3eH NpPU W3YYCHHM XUMUU B 9 Kiacce
OCYILIECTBIISIETCST 4epe3 HCIOIb30BAaHME KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK W TOHATHH, SBISIONUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHATHS: HAY4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KIaCCH(PUKAIUA, TMEePUOJIUIHOCTh, HaOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHUE, MOJIEb, SBICHUE, MAPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTtepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTHBHOCTh, MOJICKYJIA, DJCKTPUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOIHUKHM, JAUAJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAJUTHYECKAs
peméTKka, CIUIaBbl, (PU3MYECKHE BEIMYUHBI, SAMHHUIIBI W3MEPCHUS, KOCMHUYECKOE
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTe3, nbIxaHue, Ouocdepa, SKOCUCTEMA, MHHEPATbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MAKPOAJICMEHTHI, ITUTATCIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, rtuapocdepa, MUHEpandbl, TOPHBIC MOPOIHI,
II0JIC3HBIC UCKOIAeMBbIC, TOIUIMBO, BOJHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE pe3yJabTaThl OCBOCHMSI IPOrPaMMbl OCHOBHOTO  OOILETO
oOpa3oBaHus JOCTUTAIOTCA B XOJ€ OOyYEeHHMs] XUMHUU B E€JIMHCTBE y4eOHOU U
BOCIIUTATEJIBHON JEATEIBHOCTH B COOTBETCTBUM C TPAJULIMOHHBIMU POCCUICKUMU
COLMOKYJIbTYPHbIMU W JTYXOBHO-HPABCTBEHHBIMU IIEHHOCTAMH, TPUHSATHIMU B
oOlIecTBe MpaBUJaMU U HOpPMaMU TMOBEJIEHUS M CIHOCOOCTBYIOT IpolLeccaM
CaMOTMO3HaHMs, CAMOPA3BUTHS M COLUATU3AIMH 00yYatOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPaXalOT  TOTOBHOCTh  OOydYarouIuxcs
PYKOBOJICTBOBATbCSI CUCTEMOM TMO3UTUBHBIX LEHHOCTHBIX OPHUEHTAIUHA W
paclIMpEHUE ONBITA IESITENBHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) nIaTpHMOTHYECKOr0 BOCIIUTAHMS :

LEHHOCTHOTO OTHOLIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
U HAy4yHOMY HaCJEIWI0, TOHUMAHUS 3HAYEHUsS XUMHUYECKOW HAYKHM B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMHQOpManUei o
NEPEIOBbIX JOCTUXKEHUSAX U OTKPBITHUSIX MHPOBOM M OTEYECTBEHHOW XHMWH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPA U OOIIECTBA;

2) rpakIaHCKOr0 BOCIMTAHMS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax M NpaBUIaX MEXKINYHOCTHBIX
OTHOIICHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW M JIPYTUX  BHJAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITENIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ]]a4, BBIMOJTHEHUH XUMHYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHSI K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TpOIECCe ITOM Y4YEOHOU JEesATEIbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TOBEACHUE M IIOCTYNKA CBOMX TOBapUUIEH C MO3ULIHH
HPABCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUS MOCJIEACTBHI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NO3HAHMA:

MHUPOBO33PEHYECKUE IPEICTABICHNUS O BEIECTBE U XUMHUYECKOW pEakluu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHS HAyKH W COCTABIISIOIIME
OCHOBY JUII TIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX pPAa3BUTHUS MPUPOABI, B3aUMOCBA3AX YEIOBEKA C
MNPUPOJTHOMN CPEION, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEIbHbIE MOTHBBI, HAIPABICHHbIC HA MOJIyYEHUE HOBBIX 3HAHUU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMBIX IMPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4eOHBIMHU TEKCTaMH, CIPaBOYHOU



JTUTEpaTypor, JOCTYIHBIMA TEXHUYECKUMHU CPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpEC K OOYYEHHIO M TO3HAHHIO, JIF0OO3HATENbHOCTh, TOTOBHOCTh H
CIOCOOHOCTh K caMOOOpa3OBaHUIO, TMPOEKTHOM M HUCCIEIOBATEIBCKOM
JEATeIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINpPAaBICHHOCTH W YPOBHS OOy4YeHHs B
JIATbHEUIIIEM;

4) dpopmMupoBaHHs KYJbTYPBbI 310POBbS:

OCO3HAHUE IIEHHOCTH KW3HH, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 JKU3HU, OCO3HAHHE TMOCJEACTBUU U
HETPUSATHE BPEIHBIX MPUBBIUEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYpeHUs),
HEOOXOAUMOCTH COOJIFOJICHUSI TIpaBWJI 0€30MacHOCTH MpU  OOpAIICHUH C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

5) Tpy10BOro BOCIMTAHMS

WHTEPEC K MPAKTHYECKOMY M3yUCHHIO Mpodeccuil u Tpyaa pa3IindyHOro poja,
yBOXEHUE K TPYAYy M pe3ysibTaTaM TPYJAOBOM JEATEIbHOCTH, B TOM YHCJE Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
WHUBUIYaJTbHON TPACKTOPUHU MPOJOJDKEHUST 00pa3oBaHUs ¢ yU4ETOM JIMUHOCTHBIX
MHTEPECOB M CIIOCOOHOCTH K XMMUHU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCIemHON npodecCHOHANbHON AESTEIBHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOMN CPelIE;

6) 3K0JI0rN4eCKOro BOCIIUTAHMS

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS, IOHUMAHHUE IIEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMUYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJEHUS
npaBMI 0€30MIaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, A TAKXKE B CUTYAIUsX,
YIPOKAIOLIKX 3I0POBBIO U )KU3HHU JIIOCH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, TMOJIy9aeMble MPU U3YYCHUH XUMUH, IS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHON CPEANOM, I MOBBILICHUS
YPOBHS  DKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00AaTBbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTE€d HX PELICHHsS MOCPEICTBOM METOJ0B XHMHH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATHBI

B cocraBe MeTanmpeAMETHBIX pe3yJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupoBaHUS MHPOBO33pEHHUs OOIICHAYYHBIE TOHATUA (3aKOH, TEOPHS,
MPUHIIKII, TUIIOTE3a, (aKT, CUCTEMA, MPOLECC, SKCIEPUMEHT U PYTOE.), KOTOpPbIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTaxX M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMHUPOBATH MPEJICTABICHUE O IEIOCTHOM



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC yueOHbIE NeCTBUS (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIE, DPETYJIATUBHBIE), KOTOpbIE 0OECHEeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHMPOBAaHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyeckue 1eicTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPU OCBOCHUU
3HAaHUMW: pacKPBIBaTh CMBICI XUMHUYECKUX MOHITHN (BBIACTSATH MX XapaKTEepHBIE
PU3HAKH, YCTAHABIWBATH B3aUMOCBSI3h C JIPYTUMH TMOHATHSIMHU), HCIOJIH30BAThH
MOHSTHUS JJIs1 O0BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHUMN, BEIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Y4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTHUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TIpolleCCe€ TO3HAHMUS TOHATHS (TIPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBaTh NIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAaK (CHUMBOJI DJJIEMEHTA), XUMH4YecKas ¢opMmyja U YypaBHEHHUE
XUMHYECKOW peakiy — MPU pelIeHUH y4eOHO-IT03HABATENbHBIX 3a/1a4, C YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIUil,
BBISBJISITE  OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCaX U SIBICHUAX.

Ba3oBble uccienoBarejabCcKue 1eHCTBUSA:

YMEHUE HCIOJIb30BaTh IOCTABJICHHBIE BOINPOCHI B Kauy€CTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KaueCTBE OCHOBBI 1Jisi (DOPMUPOBAHUS THUIOTE3bI IO
POBEPKE MPABHIIBHOCTH BbICKAa3bIBAEMBIX CYKJICHHI;

NpUOOPETeHHE OMbITa MO IUIAHUPOBAHHUIO, OPraHW3allMd W TPOBEIACHUIO
VYCHHUYECKHX OJKCIIEPUMEHTOB, yMEHHE HabmomaTh 3a XOJAOM IIpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €ro Pe3yibTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIbI 110 PE3yJIbTaTaM MPOBEAEHHOTO ONBITA, UCCIIEIOBAHMS, COCTABISITh OTYET
0 MpojenaHHol padorte.

Pabora ¢ unpopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJAOB U (POPM IPEACTABIECHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHHKOB
(HaydHO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJEpKaHus, CIPaBOYHBIE
nmocoOus, pecypcsl MHTepHETa), KPUTUYECKH OICHUBATH NPOTUBOPEUYHUBYIO H
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 33]]a4 ONPEIEAEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCHOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEJILHO BHIOMPATh ONTUMANbHYIO (POpMY IpeacTaBiieHus MHGOpMaLuud U
WUIIOCTPUPOBATh pEIIAeMble 3aJayd HECJIOKHBIMHU CXEMaMH, JHharpaMMmamu,
OpyruMH opMaMu rpauKi U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOM W
UCCJIeI0BATEIBCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBA M TPAHCIOPTAa HA COCTOSHHUE OKPY’KAIOIIEW MPUPOIHOU
Cpelibl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe yUeOHbIe 1eficTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje auanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeModW TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHHSI MPE/JIOKEHHOM 3a]1a4u;

YMEHHUS  TMPEJCTaBIsATh  MOJYyYEHHbIE  pe3yjibTaThl  IO3HABATEIHHOM
JESTENbHOCTH B YCTHBIX UM MHCBbMEHHBIX TEKCTaX; JeNaTh MPe3eHTAIUIO
PE3YJIbTATOB BBHIMOJHEHUS XMMUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OIbITA,
nabopaTopHOM pabOTHI O UCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4EOHOTO MTPOEKTA);

yMEHHUS y4eOHOrO COTPYIHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHO W HCCIENOBATEIbCKONM  JEATEIbHOCTH IpPU  PEUICHUH
BO3HUKAIONIMX MpOOJIeM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3uiuil (00CyXJIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPAMHAIIUS
COBMECTHBIX JCHCTBHI, OINpEAEICHUE KPUTEPHEB IO OIEHKE KayecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eHCTBHS:

YMEHHE CaMOCTOSATEIBHO OIPEAENATh LEJIH IEATEIbHOCTH, ILJIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanbosee 2 (HeKTUBHBIE CTIOCOOBI PeIIeHNs] YIEOHBIX H
IIO3HABATEIBHBIX 3a/a4, CaMOCTOATEIBHO COCTaBIIATb WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JEWCTBUU MPHU BBINOJHEHUU 3aJaHUM C YYETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble€ B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pe3yJbTaTOB II0 OCBOCHHMIO 00S3aTEIbHOrO
COJIepKaHMsl, YCTAaHOBJIIEHHOTO JaHHON (eaepaibHONM paboueil mnporpamMmon,
BBIICJIAIOT: OCBOCHHBIE O0YYalOIIMMHUCA HAy4YHbIE 3HAHUSA, YMEHUS M CIOCOOBI



NedcTBUM, creuuduyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATeNIbHOCTH 10  TOJYYEHHWIO HOBOTO  3HAHUSA, €ro  HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

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

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMMUXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSTHUW: aTOM, MOJEKYJa,
XUMHUYECKUI DJIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJTHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIEeCTBa, MOJb, MOJISIpHAs Macca,
MaccoBasi JOJIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIA 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTh, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, PpEeaKIUu pPa3JIOKEHUs, PEaKIMu 3aMEIICHUs, pPeaKiuu
oOMeHa, HK30- U SHJOTEPMUUYECKHUE PEaKIIMH, TEIIOBON AP (DEKT peakium,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, PaguycC
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
WOHHAsl CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOP, MaccoBas JOJisI BEIIEeCTBa
(poIeHTHAsI KOHIICHTPAIIMs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XHMHYECKUX TOHATHH H
OPUMEHATH 3TH HOHITUS NIPU ONMCAHUH BEUIECTB U UX MPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e ONpENENSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTeNeHb  OKUCJEHUS  DJEMEHTOB B  OWHAapHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIAacCy COEIMHEHUMN 10
dbopMynaMm, BHI XUMHYECKOW CBs3M (KOBaJICHTHAass M HOHHAas) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX 3JIEMEHTOB OT UX mojoxkeHusi B [lepuogmueckoit cucteme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOTaIpO;

e ONHUCHIBATH M XapaKTepU30BaTh TaOmuuyHyr ¢opmy I[leproguyeckoit
CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiuyaTh [MOHATHUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOpPHIE HMEIOTCS B
tabmune «llepmogmyeckas cucremMa XuMHUecKux odiemeHtoB [J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps] sfapa, 00Ilee YUCI0 3JIEKTPOHOB
U pacrnpeereHre uxX no 3JeKTPOHHBIM CII0IM);

KJIACCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE Peakuuu (MO0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIMH
BELIECTB, MO TEIIOBOMY 3D (DEKTy);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3JINYHBIX KJIACCOB, MOATBEPKIAAs OMUCAHNUE IPUMEPAMU MOJIEKYJISIPHBIX
YPaBHEHU COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBpPAICHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYHO M MOJIIPHYKO MaccChbl
BEUIECTB, MAacCCOBYIO JOJIO XUMHUYECKOro »JJeMeHTa 1o Qopmyle
COEIMHEHUS, MACCOBYIO JIOJIO BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
110 YPAaBHEHHUIO XUMHUYECKOHN peaKklny;

IPUMEHATh OCHOBHBIE OINEpPAlMM MBICIUTEIIBHONW JESTEIBHOCTH — aHaIU3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHEe, CHCTeMAaTU3alnio, KiacCUu(UKAIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOICTB
BEIIECTB W XHMHYECKUX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HAHUSI — HAONIOIEHHe, M3MEpEHue, MOCIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleAoBaTh  NIpaBWJiaM  [OJb30BaHUS ~ XUMHUYECKOM  TOCYIOH U
nabopaTopHbiM 00OpYJOBaHUEM, a TaKXKe IMpaBUjIaM OOpalieHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU 110 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOHUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), TMPUTOTOBICHUIO
pPacTBOPOB C OMNPEAECIEHHON MAaCCOBOM J0OJIE pacCTBOPEHHOTO BEIIECTBA,
IUJAHUPOBATh M IPOBOAWUTH  XMMHYECKHME  DKCIEPUMEHTHI IO
PAaCIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO UHIUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xonmy o6yuenus B 9 kiacce mpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD y OOYUAIOIINXCS YMEHUM:

PacKpbIBaThb CMBICH OCHOBHBIX XUMHUYECKUX MOHSITHI: XUMUYECKUN
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHUS, XUMUYECKasi peakius, XUMUYECKasl CBS3b, TEIJIOBOM A dexT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs JUCCOLHUALMS, PEeaKIUd HOHHOTO
oOMeHa, KaTalu3aTop, XWMHYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBUTENb, OKHUCIEHHE W  BOCCTAHOBIJICHHE,
amioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJlGHTHAsl, UOHHAs,
METaJNINYecKasi), KpHCTaJUIMYecKass pemeérka, KOppo3us METalIOB,
CIJIaBbl, CKOPOCTb XHUMHUYECKON pEaKUuH, MPEAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHYECKUX TOHSITUUH U
NPUMEHSATH 3T MOHSITHUS NPU ONMUCAHUU BEIIECTB U UX MIPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI) CHUMBOJHUKY JUISI COCTaBJICHUS (POpMYyT
BEIIECTB M YPABHEHUN XUMUUYECKUX PEAKIIUIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHHUSI XUMHYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpeNeéHHOMY KJacCy COeIMHEHUN mo ¢GopMmyrnaMm, BHJI XUMHYECKOU
cBs3 (KOBAJICHTHAs, WOHHAs, MeETaUIMYEeCKasi) B HEOPraHMYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XMUMHUYECKOU (opmylie, XapakTep Cpelbl B
BOJIHBIX PAaCTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUIl KPUCTALIMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona J[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHHE: OINMUCHIBATh M XapaKTEPU30BaTh
Tabmuunyto ¢opmy Ilepronnyeckoit CUCTEMBI XUMUYECKHX AJIEMEHTOB:
paznuyarh TOHSATUS «rJaBHasg mnoarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Mameie U OoJIbIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabnuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKUX
AJIEMEHTOB (COCTaB M 3apsija  siaApa, o0OImee 4YUCIO JJICKTPOHOB H
pacrpesielieHie HMX 1O DJJIGKTPOHHBIM CJIO0sIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajiblX MEPUOJOB U IIaBHBIX MOJATPYII C YYETOM CTPOCHHS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKHE peakluuH (M0 YUCIAYy M COCTaBy Yy4YacTBYIOUIUMX B PEAKIUU
BEIIECTB, MO TETUIOBOMY 3(PeKTy, M0 M3MEHEHHUIO CTETICHEW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUE XUMUYCCKUE
CBOMCTBa MPOCTBIX M CJOXHBIX BELIECTB, MOJATBEpPKIas OMNHUCAHUE
npuMEpaMy MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMHUYECKUX PEaKIUi;

COCTaBJISITb YPaBHEHHUS AJIEKTPOJUTHUYECKOM JUCCOLMALMM  KHUCIIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIU MOHHOT O



oOMeHa, YpaBHEHHS pPEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAaHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIHiA
MOCPEACTBOM COCTABJICHHS SJICKTPOHHOTO OajaHca STUX PEaKIHii;
IPOTHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT WX CTPOCHUS,
BO3MOKHOCTH TIPOTEKaHUS XMMHUYECKUX TMPEBPALICHUH B pa3IMUHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO JIOJMI0 XHMHYECKOTO »JJIeMeHTa 1o ¢opMmyie
COCMHEHHsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOIAUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCyAoH U
nabopaTopHBIM OOOpYIOBAaHMEM, a TakXKe IMpaBWiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C WHCTPYKIUSMH TIO BBITIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTIBITOB [0 TIOJYYEHUIO U COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH,  IOATBEPXKIAIONME  KadeCTBEHHBIM  COCTaB
pa3IMYHBIX BEHICCTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMH/I-,
noaua-, kapOoHat-, ¢ocdar-, cuiIMKaT-, Cyibdar-, THIPOKCUI-UOHBI,
KaTHOHbl aMMOHUSI M HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIINE B
BOJIHBIX PACTBOpPaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEIBFHON AESTENIBHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3allMi0, BBISIBICHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHS CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHMUS —
HAOJIIO/ICHNe, M3MEpPEHUe, MOJACIUPOBAHUE, HKCIEPUMEHT (peasibHbIN U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE
8 KIIACC

Ne
n/n

Paszgea 1. IleppoHayasibHble XUMHYECKHE MIOHATUSA

1.1

1.2

HaumenoBanue pa3aeiioB u

TEM IMPOrpaMmbl

XuMusa — BakHas 00J1acThb

€CTCCTBO3HAHHUA U

HpaKTI/I'-IeCKOI\/’I JACATCIBHOCTHU

YCI0BCKa

BemectBa 1 xuMu4yeckue
peakuuu

Hroro no pazneny

KoaunuyecTBo 4acoB

Bcero

15

20

KonTtpoibHbie
padoTsI

Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

2.1

2.2

23

2.4

Bo3nyx. Kucnopoa. [Tonsitue

00 oxcruaax

Bopopoa.Ilonsarue o kucinorax

1 COJIAX

Bopna. PactBopsr. [Tonsitue 06

OCHOBAHHAX

OCHOBHBIE KJIaCChI

HCOPraHU4YCCKHUX COCIMHECHU I

Hroro no pazaeny

6

11

30

IIpakTHYeckue
padoThbI

JuexkTpoHHble (¢ poBbIE)
o0pa3oBaTe/ibHbIE peCypChl

bu6moteka [IOK
https://m.edsoo.ru/7f41837¢

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢

bu6moreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

bubmuoreka [JOK
https://m.edsoo.ru/7f41837¢

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


https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

3.1
XUMUYECKnX deMeHToB J1. 1.
MemnneneeBa. CtpoeHue atoma
XuMudeckasi CBS3b.

3.2 OKucCIuTeIbHO-

BOCCTAHOBHUTCJIbHBIC pCAKITNN

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

15

68

bubmuoreka [IOK
https://m.edsoo.ru/7f41837¢

bu6mmoreka [{OK
https://m.edsoo.ru/7f41837¢

bu6moteka [IOK
https://m.edsoo.ru/7f41837¢
bu6moreka [IOK
https://m.edsoo.ru/7f41837¢



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KUIIACC

Ne i/t

Pa3zpen 1.

1.1

1.2

1.3

HaumeHoBaHue pa3ie/ioB U TeM
MPOrpamMmmbl

BemecTBo M XUMHYeCKHe peaKINU
[ToBTOpeHue u yriuyoneHue 3HaHUH
OCHOBHBIX pa3/esioB Kypca 8 kiacca
OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX
peakuui

DIEeKTPONUTHYECKAS JUCCOLMALIHS.
XUMHUYECKUE PEAKIIMU B pacTBOPAX

Hroro no pazneny

Paznea 2.

2.1

2.2

23

2.4

HemeTtanabl 1 ux COCAMHECHUHA

OO61as XxapakTepUCTUKa XUMUYECKHX
aneMeHToB VIIA-rpynmnbl. ['anorensl

OO01as XxapakTepUCTUKA XUMUYECKHX
aneMeHToB VIA-rpynmnsl. Cepa u eé
COeIMHEHUS

OO01as XxapakTepuCTUKa XUMUYECKHX
aneMeHTOB VA-rpynnsl. A30T, pocdop u ux
COEIMHEHUS

OO1ast XxapakTepUCTUKAa XMMUYECKUX
aneMeHToB [VA-rpynnsl. Yraepoa u
KPEMHHH U UX COCAVHECHUS

Hroro no pasaeny

KoaudecTBo 4acoB

Bcero

17

25

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

DJIEeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. Meraiibl 1 UX COeAUHEHU S

3.1 OO1me cBOMCTBA METAJIOB

3.2 Baxuetime MeTajutbl 1 UX COSTUHEHUS

Hroro no pazneny

Paznen 4. Xumus u okpy»aiomnias cpeaa

4.1 BemectBa 1 MaTepuainsl B )KM3HU YEJIOBEKA
Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

16

20

68

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636
bubmmoreka [{OK
https://m.edsoo.ru/7f41a636

bubmmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6moreka [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636




IHOYPOYHOE IIVIAHUPOBAHHUE
8 KIIACC

Tema ypoka

[Ipenmer xumuu. Poss XuMuu B )KU3HU
gejioBeka. Tela u BemecTna

Ilonsatue o METOJaX IMO3HAaHUA B XUMHUHU

[IpakTnueckas padota Ne 1 «IIpasuiia
paboThl B 1a6OPATOPUU U TPUEMBI
oOpareHus ¢ 1abopaTOpHBIM
000pyTOBaHUEM

Uucrele BemecTBa U cMecu. CriocoOsl
pa3aesieHust cMecei

[IpakTrueckas padota Ne 2
«Paznenenne cmeceit (Ha mpumepe
OUYHCTKU MOBAPEHHOM COJIM)»

ATOMEI U MOJICKYJIbI

XUMHUYECKUEe JIEMEHTRI. 3HaKU
(CI/IMBOJ'ILI) XHUMHYCCKHUX 3JICMCHTOB

HpOCTLIe " CJIOKHBIC BEIICCTBA

ATtoMHO -MOJICKYJISIDHOC YUCHUC

KoaunuyecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/ff0d210c

bu6moreka [IOK
https://m.edsoo.ru/ff0d227¢

bu6moreka [IOK
https://m.edsoo.ru/ff0d23dc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d26¢ca

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d28c8

bubnuoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2beg

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

10

11

12

13

14

15

16

17

18

19

20

21

3aKOH NOCTOSIHCTBA COCTaBa BEILIECTB.
Xumnueckas popmyina. BareHTHOCTD
aTOMOB XMMHMYECKHUX IIEMEHTOB

OrtHOCHUTEIbHAd aTOMHAs Macca.
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca

MaccoBas 107151 XUMHYECKOTO
3JIEMEHTA B COCIMHEHUH

KommnuectBo BemntecTsa. Moub.
MognspHas macca

dusnyeckre U XUMUYECKUE SIBICHUS.
XuMH4ecKasi peakius

[Ipu3Haku u ycioBUs MPOTEKaAHUS
XUMHUYECKUX PEaKINi

3aKOH COXpaHEHMsI MAacChl BEILIECTB.
XUMHUYECKUE YPABHEHUS

Brruncnenus koJimyecTBa, Macchl
BEIIECTBA M0 yPaBHEHUSM XUMUYECKUX
peakuui

Knaccudukanuss XaMUuecKuX peakiiuii
(coenuHeHwUs, pa3IoKeHHUs,
3aMelIeHus, 0OMeHa)

M. B. JIoMOHOCOB — y4€HBIii-
sHIKIIoneaucT. O000IeHne 1
cUCTeMaTu3aIus 3HaHUH

KonTponpHas padota Nel mo teme
«BerecTBa 1 XUMUYECKUE PEAKITUN»
Bo3agyx — cMmech razos. Cocras
Bo3ayxa. Kucnopoa — sneMeHt u

bub6mmoreka [{OK
https://m.edsoo.ru/ff0d2eae

bubmmoreka [{OK
https://m.edsoo.ru/ff0d323¢

bubmmoreka [{OK
https://m.edsoo.ru/ff0d350c

bubmmoreka [{OK
https://m.edsoo.ru/ff0d5230

bu6moreka [IOK
https://m.edsoo.ru/ff0d37fa

bu6moreka [IOK
https://m.edsoo.ru/ff0d3al 6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d3b88

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3{34

bubnuoreka [JOK
https://m.edsoo.ru/ff0d40c4

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d448¢



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

22

23

24

25

26

27

28

29

30

31

npocroe BeuecTBo. O30H

DU3NYECKUE U XUMUYECKUE CBOMCTBA
KHCJIOpoJia (PeaKIuyu OKUCIICHUS,
ropenue). [lorsitue 06 okcumax

CrocoObl TIOJTy4EeHUS KHCI0poa B
nabopaTopuH U IPOMBIIIUICHHOCTH.
[IpumeHenue kucnopoaa

TenoBoii 3¢ ekt xumMuueckoin
peaxiuu, IoOHATHE O
TEPMOXUMHUYECKOM ypaBHEHHUH, 3K30- U
SHAO0TEPMHUECKUX PEAKIUAX

Tonnuso (HedTh, Yroiab U METaH).
3arpsi3HeHHe BO3/yXa, CIIOCOOBI ero
MpeI0TBpaIleHuUs

[IpakTruueckast pabota Ne 3 o Teme
«[lonydyeHnue u cobupanue KHCIOpo/a,
HU3yYEHHUE €r0 CBOMCTBY

Bonmopon — anemeHT u nmpocToe
BemecTBo. Haxosxienue B mpupoie
dusznyeckre U XMUMUUECKHE CBOMCTBA
BoJiopona. [Ipumenenune Bogopoaa

ITonsaTue o KUCIOTaxX U COJISAX

Crnioco6bl nosryyeHus BOAOPOaa B
nabopaTopuu

IIpakTtuyeckas padora Ne 4 o reme
«ITomyuenue u cobupanue BoJ10po/a,
HU3YyYEHHUE ETO CBOMCTB)

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4614

bubmmoreka [{OK
https://m.edsoo.ru/ff0d497a

bubmmoreka [{OK
https://m.edsoo.ru/ff0d4790

bu6moreka [IOK
https://m.edsoo.ru/ff0d4c4a

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4ae2

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bubmuoreka [JOK
https://m.edsoo.ru/ff0d50d2

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4dd0

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

39

40

41

42

MonsipHblii 00bEM Ta30B. 3aKOH
ABoraapo

Brrunciienus 00béMa, KOJIMYeCTBa
BEIIIECTBA Ira3a MO €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY

Beruucnenus 006EMOB ra3oB Mo
YPaBHEHHIO PEaKIMi Ha OCHOBE 3aKOHA
06”I)éMHI)IX OTHOIHGHI/II\/’I ra30B

duznueckue 1 XUMUYECKUE CBOUCTBA
BOJIBI

CocraB ocHoBauuii. [Tousrue 00
WHIUKATOpaX

Bopa xak pactBoputens. HacbieHHnbie
Y HEHaCBIIIeHHbIE pacTBOPbL. MaccoBast
JI0JIs1 BEIIeCTBa B pacTBOpE

[Ipaktuueckast pabota Ne 5 mo Teme
«IIpurotoBneHue pacTBOpPOB ¢
OnpeAeIEHHON MacCOBOM 10Jei
pacTBOPEHHOTO BEIIECTBA»
KontponpHas padota Ne2 mo teme
«Kucnopoa. Bogopona. Bona»
Okcuapl: cocTaB, Kiaccudukaius,
HOMEHKJIaTypa

[TonyyeHue u XUMHUYECKUE CBOMCTBA
KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX
OKCHJIOB

OcHoBaHusI: cOCTaB, K1accuduKaims,
HOMEHKJIaTypa

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d542¢

bubmmoreka [{OK
https://m.edsoo.ru/ff0d55a0

bubmmoreka [{OK
https://m.edso0.ru/ff0d5708

bubmmoreka [{OK
https://m.edsoo.ru/ff0d587a

bu6moreka [IOK
https://m.edsoo.ru/ff0d59¢e2

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d6342

bubnuoreka [JOK
https://m.edsoo.ru/ff0d664e

bubmuoreka [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca

43

44

45

46

47

48

49

50

51

52

53

[Tosydyenune u XMMHUYECKUE CBOMCTBA
OCHOBaHUH

Kucnotsr: cocras, kmaccudukanus,
HOMEHKJIaTypa

[Tosmydyenne u XuMHUYECKUE CBOMCTBA
KHUCIIOT

Conu (cpennue): HOMEHKIATypa,
CHOCOOBI OJYYEHUS, XUMUYECKHE
CBOMCTBA

[IpakTueckas padota Ne 6. Pemenue
AKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«OCHOBHBIE KJIaCChl HEOPTraHNYECKUX
COEeIUHEHUIN

I'enetnueckas CBI3b MCXKOY Ki1acCaMU
HCOPraHNM4CCKUuX CO@I[I/IHCHI/Iﬁ

O0001IeHne U cucTeMaTU3aIMs 3HAHUN

KontponpHas padota Ne3 mo teme
"OCHOBHBIE KJIACChl HEOPraHUYECKUX
coequHeHun"

[TepBbie MOTBITKH KIacCU(pUKAITIU
XUMHYECKUX deMeHTOB. [loHsTHE O
rpynnax cXOJAHbIX 3JIEMEHTOB
[Tepuoauueckuii 3aKOH U
[lepuoanueckas cucteMa XUMUYECKUX
anemenToB /. 1. Menneneepa

[leproapl, rpymmel, TOATPYIIIBI

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d67ca

bubmmoreka [{OK
https://m.edsoo.ru/ff0dfee2

bubmmoreka [{OK
https://m.edsoo.ru/ff0dfee2

bubmmoreka [{OK
https://m.edsoo0.ru/00ad9474

bu6moreka [IOK
https://m.edsoo.ru/00ad9b7¢c

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9¢ela

bubmuoreka [JOK
https://m.edsoo.ru/00ad9ffa

bubnuoreka [JOK
https://m.edsoo.ru/00adas52c

bu6mmoreka [JOK
https://m.edsoo.ru/00adas52c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

54

55

56

57

58

59

60

61

62

63

64

Crpoenue atomoB. CocTaB aTOMHBIX
saep. M3oTonsl

CtpoeHnue JIeKTPOHHBIX 000JI09eK
aToMOB 3JieMeHTOB [lepruoanueckoi
cucremsl JI. . MenaeneeBa

XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA TI0 €0 MOJIOKEHUIO B
[Tepnoanueckoii cucreme /1. U.
MenpneneeBa

3nauenue Ilepuoanueckoro 3akoHa ajs
pa3BuTHA HayKu U npaktuku. . 1.
MenneneeB — y4E€HBIN, MEIaror u
TpaKJIaHUH

DIEeKTPOOTPULIATEIEHOCTh ATOMOB
XUMHYECKUX DJIEMEHTOB/
Bcepoccuiickas mpoBepodHas paboTa

HNoHnnas xuMmudeckas CBI3b

KoBanenTHas IoJIApHasA XUMHUYCCKasa
CBA3b

KoBanenTHas HEIOJIAIPHAasA XUMHUYCCKasa
CBA3b

CreneHb OKHCICHUS

OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC
peaxiuu

OKHCIIUTEIN B BOCCTAaHOBUTEIN

bu6mmoreka [{OK
https://m.edsoo.ru/00ada342

bubmmoreka [{OK
https://m.edsoo.ru/00ada6bc

bubmmoreka [{OK
https://m.edsoo.ru/00ada824

bu6moreka [IOK
https://m.edsoo.ru/00ada96e

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmoreka [IOK
https://m.edsoo.ru/00adac34

bu6mmoreka [JOK
https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
https://m.edsoo.ru/00adaab9
bubnuoreka [JOK
https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
https://m.edso00.ru/00adb076

bu6mmoreka [JOK
https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KonTtposneHas padota Ne4 mo teme

65
«Ctpoenne atoMa. XUMHUECKasi CBSA3b

66 PesepBubiit ypok. O60011eHNE 1
CHUCTEeMaTU3alus 3HAHUI

67 PesepBubiit ypok. O60011eHNE 1
CHUCTEeMaTU3alus 3HAHUI

68 PesepsubIit ypok. O60011eHNE 1

CUCTEMAaTHU3alus 3HAHWUHI

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

68

bu6mmoreka [{OK
https://m.edsoo.ru/00adb486

bubmmoreka [{OK
https://m.edsoo.ru/00adb33c¢

bubmmoreka [{OK
https://m.edsoo.ru/00ad9cb2

bubmmoreka [{OK
https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KUIIACC

Ne
n/n

Tema ypoka

[Iepnoanueckuil 3aK0H.
[Iepnoanueckas cucrema
XUMUYeCKnX deMeHToB J1. Y.
Meunneneena

3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XMMHUYECKHUX IJIEMEHTOB
IIEPBBIX TPEX NEPUOI0B
Knaccudukanus u HOMEHKIAaTypa
HEOPraHMYECKHNX BEILECTB

Buabsl XuMU4ecKkoil CBA3U U TUTIBI
KPUCTAUIMYECKUX PEIIETOK

KontponpHas padorta Nel o teme

«IToBTOpEHue U yriyOneHne 3HaHUI
OCHOBHBIX Pa3/IeNIoB Kypca 8 Kiacca

Knaccn(bnxamm XHUMHYCCKHUX

peaKLII/Iﬁ 110 pa3JIMYHbIM IIPU3HAKAM

ITonsarue o CKOPOCTH XUMHWYECKOH

PCaKIuu. IloHsiTHE O TOMOTEHHBIX U

TCTCPOTCHHBIX PCAKIIUAX

IloHsATHE O XUMHYECKOM paBHOBECHUU.

q)aKTOpLI, BJIMAOIIHEC HA CKOPOCTH

XHUMHUYECKOU pPCaKun U MOJIOKCHUC

KoaudecTBO 9acoB

KonrtpoJbHbie

Bcero
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/00adb59e

bu6moreka [IOK
https://m.edsoo.ru/00adb6b6

bu6mmoreka [IOK
https://m.edsoo.ru/00adb7e2

bu6mmoreka [IOK
https://m.edsoo.ru/00adbac6

bubmuoreka [JOK
https://m.edsoo.ru/00adbcb0

bubmuoreka [JOK
https://m.edsoo.ru/00adbe9a

bu6mmoreka [JOK
https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c

10

11

12

13

14

15

16

17

18

19

XUMHUYCCKOT'O paBHOBCCHUS

OKHUCITUTEIbHO-BOCCTAHOBUTEIILHBIC
peaknuu

Teopust 2IEKTPONUTHYECKON
mucconuanmu. CHIBHBIE U CIIa0bIE
DJIEKTPOIUTEL

HoHHbIE ypaBHEHHUSI peaKkIil

XHWMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBAHUH B CBETE MPEACTABICHUIN
00 AIIEKTPOIMTUYECKON JUCCOLIUAIUU

XUMHYECKHE CBOMCTBA COJIEH B CBETE
Mpe/icTaBlIeHH 00
ANEKTPOJUTUUECKON JUCCOIHAITIT

[TonsiTue o ruapoIU3€e coJieit

O00011eHNEe U CUCTEMATU3 AL
3HAHUN

[IpakTueckas padota Ne 1.
«Pemienne 3KCepruMeHTaIbHbIX
3a/1a4»

KounTtponsnas pabora No2 no teme
«ONEeKTPOJIUTUYECKAS TUCCOLIAALINSL.
XUMHUUYECKUE PEAKIIUU B PACTBOPAX»
OO1as XxapakTepucTUKa raJloreHoB.
XHUMHUYECKUE CBOMCTBA HA IPUMEPE
xJiopa

XnopoBogopoa. CoJisiHast KUCIIOTA,

bu6mmoreka [{OK
https://m.edsoo.ru/00adcade

bubmmoreka [{OK
https://m.edsoo.ru/00adcd68

bubmmoreka [{OK
https://m.edsoo.ru/00add448

bubmmoreka [{OK
https://m.edsoo.ru/00add5d8

bu6moreka [IOK
https://m.edsoo.ru/00add8b2

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

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

bubnuoreka [JOK
https://m.edsoo.ru/00addecO

bu6mmoreka [JOK
https://m.edsoo.ru/00addfe2

bu6mmoreka [JOK


https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

20

21

22

23

24

25

26

27

28

XUMUYECKUE CBOMCTBA, MOTYUYCHHE,
MIPUMEHEHUE

[Ipaktuyeckas padora Ne 2 o reme
«IlomydeHne CONAHON KUCIIOTHI,
HU3y4YEHHE €€ CBOMCTBY»

Beruncnenus o ypaBHeHHIM
XUMHUYCCKUX peaKuHﬁ, €CJii OJUH U3
peareHTOB JIaH B U30BITKE

OO6mrast xapaKTepUCTUKA DJIEMEHTOB
VIA-rpynnst

AnnoTponHbie MOIU(UKALIUN CEPHI.
Haxoxpaenue cepol u €€ coeTuHEeHU N
B Npupoie. XUMHUYECKHE CBOMCTBA
cepbl

CepoBo10pO, CTPOCHHE,
(buznueckrue U XMMHUYECKUE CBOMCTBA
Oxcuppl cepbl. CepHas KUCIIOTA,
(uznuecKkue 1 XuMHUYECKHE CBONCTBA,
MIPUMEHEHHE

XUMHUECKUE peaKInH, JIeXKalue B
OCHOBE ITPOMBILIIEHHOTO crIocoba
MIOJIy4EHHUsI CEPHOM KUCIIOTHI.
XUMHUUECKOE 3arps3HEHUE
OKpY>Karollel cpeibl CoeAMHEHUSMU
cepel

Brruncnenne MaccoBoil 10J1M BBIXO/1a
MPOIYKTa peaKkuu

O6ma51 XapaKTCpUCTUKA 2JICMCHTOB

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

bubmmoreka [{OK
https://m.edsoo.ru/00ade348

bubmmoreka [{OK
https://m.edsoo.ru/00ade4 88

bubmmoreka [{OK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6mmoreka [IOK
https://m.edsoo.ru/00ade802

bu6mmoreka [JOK
https://m.edsoo.ru/00adea28

bubmuoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a

29

30

31

32

33

34

35

36

VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3ndecKue u
XMMUYECKHE CBOMCTBA

AmMHEaK, ero pu3nIecKue u
XUMUYECKHE CBOMCTBA, MOTyYeHHE U
MpUMEHEHHE

[IpaxTueckas padota Ne 3 o Teme
«[lomyuenne amMmmuaka, U3ydeHHe ero
CBOMCTB»

A3oTHas KucioTa, e€ pusnueckue u
XUMUYECKHE CBOWCTBA

Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHMSI B KQ4eCTBE MUHEPATHHBIX
ynoOpenuii. XuMuueckoe
3arpsi3HEHUE OKPYKAIOIIEH Cpelibl
COCIIMHEHUSIMH a30Ta

®docdop. Oxcua pocdopa (V) u
dhochopHas kucinoTa, GU3NIECKUE U
XUMUYECKHUE CBOMCTBA, MOTyYCHHE

Hcnonws3oBanue docdaToB B
KauecTBE MUHEPaIbHBIX YA0OpEeHUH.
3arpsi3HEeHUE IPUPOAHON Cpebl
dbocharamu

Yrnepon, pacnpocTpaHeHUe B
npupoe, GU3NUecKue U XUMUIECKHEe
CBOMCTBA

Oxcuppl yriaepoaa, ux pusudeckue u
XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adeca6

bubmmoreka [{OK
https://m.edsoo0.ru/00adf004

bubmmoreka [{OK
https://m.edsoo.ru/00adf180

bu6moreka [IOK
https://m.edsoo.ru/00adf306

bu6moreka [IOK
https://m.edsoo.ru/00adf518

bu6mmoreka [JOK
https://m.edsoo.ru/00adf68a

bu6mmoreka [JOK
https://m.edsoo.ru/00adfc20

bubnuoreka [JOK
https://m.edsoo.ru/00adfd9c

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

37

38

39

40

41

42

43

44

DKosorndyeckue npooIeMsl,
CBsI3aHHbIE C OKcuoM yriepoaa (IV)

VYronpHasg KUCIOTA U €€ COJIN

[Ipaktuyeckas padora Ne 4 o reme
"[lonydeHue yriekucioro rasa.
KagecTBenHast peakius Ha KapOOHAT-

noH"

[TepBoHauanbHBIEC TOHATHS 00
OPraHMYEeCKHUX BEIIECTBAX KaK O
COEIMHEHUSX yriepoia

Kpemuuii u ero coeqmHeHus

[Ipaktrueckas padota Ne 5. Permenue
AKCIIEPUMEHTAJIBHBIX 337124 110 TEME
«Baxnennne HeMeTaJlIbl i UX
COEIMHEHUS

KontponbHas padota Ne3 no teme
«BaxHeime HeMeTauibl U UX
COEJIMHEHUS

OO6mast XxapaKTepUCTHKAa XUMHUUYECKHUX
9JIEMEHTOB — METAJIJIOB.
MeTamnyeckas CBI3b U
METaJUIMYeCKasl KpUCTaUTMYEeCKast
pemérka. Gu3nYecKre CBOMCTBA
METAJNIOB

XHMHYECKHE CBOMCTBA METAJIJIOB.
DNEKTPOXUMHUYECKUIN P
HaNpsDKEHUM METAJUIOB

bubmmoreka [{OK
https://m.edso0o0.ru/00ae006¢

bubmmoreka [{OK
https://m.edsoo.ru/00ae027¢e

bubmmoreka [{OK
https://m.edsoo.ru/00ae054¢

bu6moreka [IOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0el 8

bubmuoreka [JOK
https://m.edsoo.ru/00ael03e

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

45

46

47

48

49

50

51

52

53

54

55

56

O0m1re cnocoObl MOTyYeHUs
metaoB. CriaBel. Beruucienus no
YPaBHCHHUSM XUMUYECCKUX PCAKIIHA,
€CJIA OJIMH U3 PEareHTOB COACPKHUT
MIPUMECH

Ilonsatue o KOppO31Ku METAJIJIOB

Illenounbie METAIIIBI

OKCI/I)II)I U TUAPOKCHU/BI HATPHUA U
KaJus

Illenouno3eMeNbHBIC METATIIBI —
KaJIBIIUN ¥ MarHui

Baxueinme coenuHEeHUS KaJIbINA

O00011eHNEe U CUCTEMATU3 AL
3HAaHUU

JKEcTKOCTE BOIBI M CIIOCOOEI €8
yCTpaHEHUsI

[IpakTuueckast pabota Ne 6 o Teme
"YKECcTKOCTh BOJIBI U METOBI €€
ycTpaHeHus"

AnroMuHUR

AmpoTepHbIe CBOWCTBA OKCHIA U
TUAPOKCHIA

Kemeso

bubmmoreka [{OK
https://m.edsoo.ru/00ael 156

bubmmoreka [{OK
https://m.edsoo.ru/00ael278

bubmmoreka [{OK
https://m.edsoo.ru/00ael4b2
bu6moreka [IOK
https://m.edsoo.ru/00ael4b2
bu6moreka [IOK
https://m.edsoo.ru/00ael 5e8

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 5e8

bu6mmoreka [JOK
https://m.edsoo.ru/00ael 886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bubnuoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bu6mmoreka [JOK
https://m.edsoo.ru/00ael d86



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

57

58

59

60

61

62

63

64

65

66

67

Oxcupl, TUAPOKCHIBI U COJIU JKEJIe3a
(IT) m xenesa (I1I)

O0001IEHHE U CUCTEMATU3ALIUS
3HAHUI

[Ipaktuyeckas padora Ne 7. Pemmenue
IKCIIEPUMEHTAIBHBIX 33124 TI0 TEME
«Baxnenmnne MeTalIbl U UX
COEUHEHUS

BI)ILII/ICJ'[GHI/I?[ 110 ypaBHeHI/ISIM
XUMHUUYCCKUX peaKquI, €CJIM OAUH U3
peaFeHTOB JIaH B I/I36I)ITK€ NIn
COIEPKUT IpUMecH. Beruucienus
MacCOBOM JIOJIU BBIX0JIa TTPOYKTa
peakiumn

O0001IenrEe ¥ cUCTEMAaTH3AIUS
3HAHHHI

KonTtponbHas padota Ned4 o teme
«BaxHeunme MeTaJlIbl U UX
COEIMHEHUS

BemectBa 1 Mmatepualsl B
MOBCEIHEBHOM JKM3HH YeIOBEKa
XUMUYECKOe 3arpsi3HeHHE
OKpY’KaroIel cpe/ibl

Ponp xumuu B perieHun
9KOJIOTHYECKUX MPOOIeM
PesepBHslit ypok. O6001IeHE U
cUCTeMaTH3aIlus 3HAaHUH

PesepBHriit ypok. O600eHe 1

bu6mmoreka [{OK
https://m.edsoo.ru/00ae35e6

bubmmoreka [{OK
https://m.edsoo.ru/00ae3de8

bu6moreka [IOK
https://m.edsoo.ru/00ael 750

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3£50

bubmuoreka [JOK
https://m.edsoo.ru/00ae4270

bubnuoreka [JOK
https://m.edsoo.ru/00ae4270

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0d0a

bu6mmoreka [JOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CUCTEMAaTU3alus 3HaHUI

68 PezepBubiit ypok. O0o0IeHNE U

CUCTEMAaTHU3alus 3HAHNHI

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOTPAMME

68

https://m.edsoo.ru/00adb33c¢

bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2



https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




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

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






