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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs
COCTaBJI€HA Ha OCHOBEe TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTaBICHHBIX
B O®I'OC OOO, a Ttakxxke Ha OCHOBE (QeaepanbHONM paboyeil mnporpaMmbl
BOCIIUTAHUS U ¢ YUETOM KOHIEMIIMY MPENnogaBaHusi yaeOHOTo peaMeTa « XUMHUS»
B 00pa3oBaTeNbHbIX opranuzanuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€T TpEACTaBICHUE O LENAX, OOIIeH cTpaTeruu
oOy4yeHUs, BOCHHUTAHUS M PA3BUTUS OOYUYAIONIUXCS CPEJCTBAMU Y4eOHOTO
npeaMera, YCTaHABJIMBAET 00s13aTeJIbHOE MIPEAMETHOE COJIEpKaHueE,
NpeayCMaTPUBACT PACHPECICHUE €ro Mo KilaccaM U CTPYKTYpUPOBAaHHE IO
pazienaM M TeMaM MpOrpamMMbl IO XUMHH, OINPEAENSIET KOJWYECTBEHHBIE H
KaueCTBEHHBIC XapaKTEePUCTUKHU CoZepKaHUs, PEKOMEHIYEMYIO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUH €  Y4ETOM  MEXKIOPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€HM, JIOTUKM  y4eOHOro  Tpollecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuxcsi, OMNpEeNeNIieT BO3MOXHOCTH TIpeaMeTa i
peanu3anuu TpeOOBaHMM K pe3yjibTaTaM OCBOCHMsSI OCHOBHOW 00pa3oBaTEeIbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbrataM oOy4eHHs] XMMUHU Ha YPOBHE IeJeil u3ydeHus MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHHOCTH OOYYAIOIIErocsi MO OCBOEHHUIO
y4eOHOTr0 coJiepKaHusl.

3HaHWE€ XHUMHH CIY>KUT OCHOBOM Juisi (OPMHpPOBAHUS MHPOBO33PEHUS
oOy4aromierocsi, €ro MpeACTaBICHU O MaTepUATbHOM €IUHCTBE MHPA, BAKHYIO
poiib UrparoT (GpopmMuUpyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUM W 00 HBOJIIOIMHU BEIIECTB B MPUPOJE, O MYTSAX PEIICHUS TJIOO0ATbHBIX
npoOJieM YCTOWYHMBOTO Pa3BUTHUSI YEIOBEYECTBA — CHIPHEBOM, DHEPTETHYECCKOM,
MUIIEBOM U SKOJOTHYECKON 6€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHUS.

N3yuyenne xumuu:

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

BHOCHUT BKJaJ B (hOPMHUPOBAHME MBIILIICHUS W TBOPYECKUX CIOCOOHOCTEU
OoOydJarommxcs, HABBIKOB WX CaMOCTOSITEIIBHOW  Y4eOHOW  JIeITENbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATEIbCKUX YMEHUN, HEOOXOOUMBIX KaK B
MTOBCEIHEBHOM XKU3HU, TaK ¥ B TPO(DECCHOHATLHOM eI TeTbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETIOCTHOTO B3TJI/1a HA €AMHCTBO MPUPOJIbI U YETOBEKA, SIBJSIETCSI OTBETCTBEHHBIM
3TanoM B OPMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYaroluXCs;



crocoOCTByeT (OPMUPOBAHUIO IIEHHOCTHOT'O OTHOIIEHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSM, K MPUPOJIC, K YEIOBEKY, BHOCUT CBOW BKJIaJ B AKOJOTUUECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUS B OOYyYEHMU XUMUU OOECHEUMBAIOTCS CHEUU(UKOIM
colepKaHMusi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBJISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpaXkK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
pPa3BUTHSL.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOLIEro oO0pa3oBaHMsI OPUEHTHUPOBAH HA
OCBOCHHE OOYYAIOUIMMUCS CHCTEMBbI TEPBOHAYATIBHBIX TMOHATHH XUMHUU, OCHOB
HEOPraHUYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coaep:kaHHsl MPOTpaMMbl MO XUMHUH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro monaxonaa k e€ uzyueHuto. CojpeprkaHue CKIIQJbIBAETCS W3 CHCTEMBbI
MOHSATUN O XMMHUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMBbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MOCJIEIOBATENIbHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEr0 €CTECTBO3HAHMS,

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DSIEKTPOJMTUYECKOW JUCCOLMAIMKM BEIIEeCTB B
pacTBopax.

Teopernueckue 3HaHUSA pacCMATPUBAIOTCS HA OCHOBE SMIUPHUYECKU
MIOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATENBHO OT OJHOTO
YPOBHS K JpYyromMy, BBINONHASA (DYHKIUM OOBSICHEHUS M TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOKHOCTEH MPAKTHUUYECKOTO MPUMEHEHHUS U TOIYYEHUS
U3Y4aeMbIX BEUIECTB.

OcBoeHHE TMPOrpaMMbl IO XHMHH  CIOCOOCTBYeT  (opMHpPOBAHHIO
MIPEJICTABJIEHUS] O XUMUUYECKOM COCTABJISAIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUPOAbl, LEHHOCTHOTO OTHOLICHHS K HAYYHOMY 3HAHUIO H
MEeToJaM MO3HaHUsS B Hayke. M3ydeHue XUMHU NPOUCXOAHUT C IPUBICUECHHEM
3HAHUW U3 paHee U3YYEHHBIX YYEOHBIX NpeAMETOB: «OKpyX alomHuil MUp,
«buonorus. 5—7 knmacce» u «duznka. 7 Kimacey.

[Ipy wW3ydeHWM XUMHH TPOUCXOAUT (OPMHUPOBAHHE 3HAHWA OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTH YEJIOBEKa M KakK OJHOT0 M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUM — BaXKHEUIIMX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJOKECHUH,
JOCTYMHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOIO XapaKTepa, fA3blKa HayKH, B



OpUOOIIEHUH K HAYYHBIM METOJaM I[IO3HAHUS TPH M3YUYCHUU BEIIECTB W
XUMUYECKUX peakuuid, B GOPMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHHUHA U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATENbHOW M Y4YEOHO-UCCIEN0BATEIbCKON
JEeSATENbHOCTH, OCBOEHUHU MpaBwil Oe30MmacHOro oOpalieHus ¢ BEIIeCTBaMU B
MOBCEIHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUHU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENI TaKUe 1eJd, KaK:

— (OpMHpPOBaHHE MHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHATUIO PEIICHUH,
CIIOCOOHOM a/1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM SKU3HU;

—  HamnpaBJIEHHOCTh OOYyYEeHHMs Ha CHCTEMAaTHU4YecKoe MpHOOIIeHue
oOydJarommxcs K CaMOCTOSTENbHOW TO3HABATEIBHOW AESTENbHOCTH, HAayYHBIM
METOJIaM TIO03HAaHMSI, (POPMHUPYIOIIMM MOTHUBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XHMHWH;

— obecrnieyeHne yCclIOBUM, CIIOCOOCTBYIOMINX MTPUOOPETEHHUIO 00yUYalOIIUMHUCS
OMbITAa Pa3HOOOPA3HOM NEATETLHOCTH, MO3HAHUS W CAMOIIO3HAHMS, KIIFOUEBBIX
HaBBIKOB (KITFOUEBBIX KOMIICTCHIIMI), MMEIOIINX YHUBEPCAIbHOE 3HAYCHUE IS
pa3IMYHBIX BUIOB JCATCIbHOCTH;

— (dopmupoBanue o00mel (YHKIMOHATBFHOM UM  €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MHUpa, MCIOJIb3yd 3HAHUS W OMBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHATh HMX TPH pEUIEHUU Mpo0JeM B TOBCEAHEBHOM >KU3HU H
TPYJOBOM JIEATETLHOCTH;

— ¢opMupoBaHue y O0Oy4arolmUXCsi TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XMMHYECKMX 3HAHUU [JIs1 BBIPAOOTKH HSKOJIOTUYECKH
IeJIeCO00pa3HOro TOBEACHUSI B OBITY U TPYIAOBOW JCSATEIBHOCTH B UEIIX
COXPAaHEHHS CBOETO 3/I0POBbS U OKPYKAIOIIECH MPUPOTHOM Cpebl;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGMIS U HANPaBICHHOCTH JaJIbHEHIIETO
o0yJeHHUS.

OOmiee uuciIO YacoB, OTBEAEHHBIX MJS M3YYEHHs] XUMHUU Ha YPOBHE
OCHOBHOTO 00111eT0 00pa3zoBaHusl, coctaBisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA

8 KUIACC

IlepBoHayaibHbIe XUMHYECKUE TOHATHS

[Ipenmer xumuun. Ponb XMMuUU B KU3HU YellOBEKA. XUMUS B CUCTEME HAYK.
Tena u BemecrBa. PuU3MYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTe 0 MeTogax Mmo3HaHWs B XUMUU. UMCThIE BEIIECTBA U CMECH.
Cnoco0nI pa3eneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE 3JIeMeHTbl. CHUMBOJBI XUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumunueckas ¢opmysa. BaleHTHOCT, aTOMOB XHMHUYECKUX DJIEMEHTOB.
3aKkOH TOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOcHUTENbHAs AaTOMHAs Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHass Macca. MaccoBasi 10711 XUMUYECKOTO 3JIEMEHTA B
COEJIMHECHUMU.

KonnuecTBo BemniectBa. Moiib. MonsipHast Macca. B3auMocCBsi3b KOJIMUECTBA,
Macchl W 4YHCJIa CTPYKTYPHBIX €IWHMI] BelecTBa. Pacuérel mo ¢opmynam
XUMUYECKUX COSTUHECHUM.

dusnyecKkrue U XUMHUUYECKHUE SBJICHHS. XUMHUUECKash peakius U e€ MPU3HAKHU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Knaccudukamms
XUMHYECKUX PEaKIHi (COeAMHEHMs, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiamMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHbIM 000PYJIO0BAaHUEM, U3yUYEHUE U OIMUCAHUE
bU3UYECKUX CBOMCTB 00pa3lOB HEOPTaHUYECKUX BEIIECTB, HAOJIOICHHE
¢usznueckux (TUIaBI€HHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIIKE,
KUIEHUE W KOHJEHCAlUs BOJbl) U XMMHUYECKUX (TOPEHUE CBEYM, NMPOKATMBAHUE
MEJTHON MPOBOJIOKH, B3aUMOJCHCTBHE MeJIa C KUCJIOTOW) SIBJICHHM, HaOJIIOICHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAaHMS XUMUUYECKUX pEaKUMil (pa3iioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapuisi, pazioKeHHE THAPOKCHIA
mean (I1) mpu HarpeBaHuM, B3aMMOICCTBHE Keje3a ¢ pacTBopoM conu menu (11),
U3y4eHHE CIOCOOOB pa3/elieHus CMECEil: ¢ MOMOIIbI0 MarHuTa, (PUIbTpOBaHUE,
BbITIApUBAHUE, NTUCTUWUISAIUS, XpoMaTorpadus, MPOBEJICHHE OYNUCTKUA MMOBAPEHHOM
CoNlv, HaONIOJCHWE W  ONUCAaHUE  PE3yIbTaTOB  TPOBEICHUSA  OIBITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHMS MAacChl, CO3JaHHE MOJEIIEH MOJEKYJ
(1rapocTep>KHEBBIX ).

Ba:xHeiilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — aineMeHT U MpocToe
BemiectBo. HaxoxkaeHue kucimopojna B mpupojie, (U3MYECKHE U XUMUYECKHUE
cBoictBa (peakuuu ropenusi). Oxcunbl. Ilpumenenue xucinopona. CrnocoOsl



MOJIYYeHHs] KHUCJIOopoAa B JIa0OpaTOpUM M MNPOMBIILIEHHOCTH. KpyroBopoT
KHciopoza B mpupoe. O30H — auioTponHas MoAU(PUKALMS KUCIOPOIa.

TermnoBoit 3PQGEeKT XUMUYECKON peakuuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHYECKHE pEaKkuuu. TOIUIMBO: Yrosb M MeETaH. 3arpsA3HCHHE
BO3/lyXa, YCUJIEHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npupojsie, (GU3MYECKHE U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIIOCOObI
nonyyeHus. Kucnotsl u conm.

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

®dusznyeckue CcBOMCTBA BoAbl. Bojga kak pactBoputenb. PacTBOpBI.
HaceblllieHHbIE M HEHACBIIIEHHBIE PAacTBOPbL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B mpHpojie U B KU3HU 4YesoBeKka. KpyroBopoT BoJbI B MPUPO/IE.
3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenuit. Oxcunbl. Kiaccuduxanus
OKCHJOB:  coyieoOpa3syromniie  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHble) W
HecoseoOpasyromue. Homenknatypa okxcumoB. @DuU3WYECKHME U XUMUYECKHE
cBOMcCTBa OKCUIOB. [lonyueHne OKCuIoB.

OcnoBanusi. Kraccudukanus ocHOBaHMI: WIENOYM W HEPACTBOPHUMbIE
ocHoBaHusA. HoMmeHknaTypa ocHoBaHuil. PuU3NYECKHE U XHMHYECKHE CBOWCTBA
ocHoBaHuil. [losryueHrne oCHOBaHUI.

Kucnortel. Knaccudukanus kucinor. Homenknarypa kucior. Ouszndeckue u
XUMHUYECKHE CBOMCTBAa KHUCJIOT. Psn axtuBHocTn MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

Conu. Homenknarypa cosieil. @uzndyeckue 1 XMMHUUYECKUE CBOMCTBA COJICH.
[Tomyuenue counen.

['eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COCTMHEHUH.

Xumuueckuii IKCnepumenm:

KA4ECTBEHHOE ONPEACIICHNUE COJCPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, pacro3HaBaHWE M M3YYCHHE CBOWCTB KHUCIOPOJa, HAOII0JECHUE
B3aUMOJICMCTBUSL BELIECTB C KHUCIOPOAOM U YCIIOBHS BO3HHMKHOBEHUS U
MpeKpamenns ropeHust (mokapa), O3HAKOMJICHHE C o00pa3laMud OKCHUIOB H
OMMCAHWE WX CBOWCTB, IOJY4YeHUE, COOMpPAHHWE, pACMO3HABAaHWE W W3YyUCHUE
CBOMCTB Bojiopojaa (ropeHue), B3aumojaeicTeue Bomopoaa ¢ okcuaom meau (1)
(BO3MOKHO HMCTIOJIB30BaHUE BHUJICOMATEPUAIOB), HaOMOIeHHEe 00pa3IoB BEIIECTB
KOJIMYECTBOM | MOJIb, WCCIEAOBAHHE OCOOCHHOCTEW PACTBOPCHHS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBHIO, NPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aMMOJICMCTBHE BOJBI C METAJNIAMU
(HatprieM ©  KaiublieM) (BO3MOXXHO  HMCIIOJb30BaHUE  BUACOMATEPHUAJIOB),



UCClieIOBaHUE OOpa3lloB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIMKATOPOB B PaCTBOPAX KUCIOT W IEJIOYEH,
uzydyeHue B3aumozeiictBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METalUIaMM, PEAKUWN HEUTPANIU3alUU, IOJIYyYEHUE HEPACTBOPUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTMM M3 PacTBOpPa COJM, PEIICHUE
AKCIIEPUMEHTAJIbHBIX 3ajlad no TeMe «BaxHehlue KIacChl HEOPraHUYECKHX
COCMHECHUN.

HHepuoanuyecknin 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
ieMeHToB JI. . MenpgeaeeBa. CtpoeHne aToMoB. XHMHUYECKAsl CBS3b.
OKHCIUTETBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX dJeMeHTOB. l[loHsTue o
IPYIINax CXOJHBIX D3JIEMEHTOB (IETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yroT aM(POTEPHBIC OKCHUIbI
U TUJPOKCU/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucteMa XMUMUYECKUX AJIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas ©  JJIMHHONEpUoaHas  (HOpMbI
[Tepuonnueckoit cuctembl xumuueckux 3nneMeHToB 1. 1. Menneneesa. Ilepuonas
u rpynnbl. DPU3NYECKUN CMBICT TOPSAKOBOTO HOMEpa, HOMEPOB NEpuoja u
TPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000704YeK aTroMOB MepBhIX 20 XUMHYECKUX  DBJIEMEHTOB
[Tepuonnueckoit cucremsl [l. M. MengeneeBa. XapakTepUCTHKA XUMHYECKOTO
3JIEMEHTA 110 ero nosioxkeHuto B [lepuonnueckoii cucreme /1. . Menzaeneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METAUINYECKUX U HEMETAJUINUYECKUX CBOMCTB I10 IPYIIaM U NEPUOAaM.

3nauenue Ilepuoauueckoro 3akoHa u [lepuoanueckoi CUCTEMbl XUMUYECKUX
BJIEMEHTOB JJIA pa3BUTHsA Hayku W mpaktuku. . M. MenaeneeB — yd€HbId U
rpaXkJaHUH.

Xumnueckas cBsizb. KoBaneHTHast (MOJsipHAs U HEMOJSIPHAsi) CBSI3b.
DIEeKTPOOTPUIATEIbHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHas CBS3b.

Crenenp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIporuiecchl okucaeHus U BocCTaHOBIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKCnepumenm:

U3y4YCHHE OOpa3IOB BEIMIECTB METANIOB W HEMETAIOB, B3aUMOJICHCTBUE
TUAPOKCHAA LHWHKA C PacTBOPAMU KHUCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEAKLUN
(ropenue, peakiuu pa3ioKeHUs, COeAUHEHUS ).

Mexcnpeomemunle ceéa3u



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHUMHUHA B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 UCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAaYYHBIX
MOHATUM, TaK W MOHSITUM, SIBIAIOMINXCS CUCTEMHBIMU ISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIMKJIA.

OO61mue ecTeCTBEeHHO-HAYUYHbIE MOHITHUS: HAay4YHbId (DaKT, TUIIOTE3a, TEOPHs,
3aKOH, aHalu3, CHUHTe3, KiIaccupukanus, MNEePUOJIUIYHOCTh, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, 3JJIEKTPOH, HPOTOH, HEUTPOH, HWOH, HYKJIHU]I,
M30TOMNbI, PAAMOAKTUBHOCTh, MOJIEKYJIA, AJIEKTPUUYECKHUI 3apsij, BEIIECTBO, TEJIO,
00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, (PU3WYECKHUE BEIMYMUHBI, €IUHUIIBI
U3MEPEHHUs, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COIHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpadbl, TOPHBIE TMOPOJIbI,
MOJIE3HBIE UCKOMAaeMbl€, TOILUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo U XUMHUYeCKasl peaKkuusi

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XMUMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTHM B H3MEHEHUU CBOWCTB
XUMUYECKUX DJIEMEHTOB TIEPBBIX TPEX MEPHUOJOB, KaJlMsl, KalblLHMs U UX
COCIMHEHUII B COOTBETCTBHM C TMOJOXEHUEM »3JIeMeHTOB B Ilepumonnueckoit
CUCTEME U CTPOEHUEM HX aTOMOB.

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

Knaccudukanuss 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHWMHUUYECKHE
CBOMCTBAa BEILIECTB, OTHOCSAIIMXCS K pa3Iu4yHbIM KJlaccaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAS CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukaius XuMU4ecKUX peakiui Mo pa3aIudHbIM MPU3HAKaM (TI0 YHUCTy
M COCTaBy YYacCTBYIOIIMX B PEAKIMHU BEHICCTB, MO TEIUIOBOMY 3G (deKTy, 1Mo
M3MEHEHUIO CTETIEHEH OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYACTHIO KaTajau3aTopa). DK30- U SHIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHYECKUE
YpaBHEHHS.

[lonsitue o ckopoctu xumuyecko peakuuu. [loHaTre 00 0OpaTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peaknusx. [IoOHsITHEe 0 TOMOTEHHBIX M TeTePOTCHHBIX
peakuusx. llonstue o karanuse. [IoHsTHe 0 XuMHUeckoM paBHOBecuU. DaKTOPHI,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU U TOJIOKEHUE XHUMHUYECKOTO
pPaBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIBHBIE ~ PEAKIMU,  DJIEKTPOHHBIM  OanaHc
OKHCJIUTEITbHO-BOCCTAHOBUTEIBHOU peaKuu. CocraBneHnue ypaBHEHU



OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKUUMA €  HCHOJIb30BAHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
Katnonsl, annonsl. MexaHn3M AUCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAAMHU
xumuyeckoi cBsizu. Crenens auccoruanuu. CUiabHbIE U CIadble SJIEKTPOJIUTHI.

Peakiiuu nonHoro oOMeHa. Y ciaoBus MpOTEKaHUS peakiuii HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBbIE HOHHBIC YypaBHEHMs peakuuii. CBOKCTBa KHCIIOT,
OCHOBaHMW M COJEM B CBETE MPEJACTAaBICHUH 00 AIEKTPOIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [IoHsATHE O THAPONU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETauioB (rpadura U ajnmasa), CIOXKHBIX BEIIECTB
(xJopua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pEaKiuu
OT BO3JEHUCTBHUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE AICKTPOIPOBOJIHOCTH
pacTBOpPOB BEILECTB, MpOLECCa AMCCOLMAIMU KHUCIOT, IIEJIOYEd U CcoJel
(BO3MOXKHO  WCTOJIb30BAHWE BHJIEO MaTEpUajOB), IPOBEJCHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKM  TPOTEKAHWS  pEaKIUid  HMOHHOTO  OOMEHa
(oOpazoBanme ocajka, BBIJCICHHE Ta3a, o0O0pa3oBaHHWE BOAbI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEaKIUi
(ropeHue, peakuuu pa3ioKEHHs, COSUHEHUS), paClO3HaBaHUE HEOPTaHUYECKUX
BEIIECTB C TMOMOIIBID KAYECTBEHHBIX pEAKUWA HA  HOHBI, pEIICHHE
AKCHEPUMEHTAIBHBIX 3a/1a4.

HemeTayibl U MX COeIMHEHUS

OO6mast xapaktepucTtuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TalloreHOB. XWMHWYECKHE CBOMCTBAa Ha MpPUMEpPE  Xjopa
(B3auMoOzeiiCTBUE € METAJJIaMH, HEMETalIaMH, IesioyamMu). XJIOpPOBOAOPOA.
ConsHass KUCIIOTa, XMMHYECKHE CBOMCTBA, MOJydyeHHE, NpuUMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJOPOJA Ha OpPraHM3M 4YeJioBeKa. BakHelmue XJIOpuUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mas xapaktepuctuka smeMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne W (PU3NUECKHe CBONCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cephbl. AJUIOTPOIHBIE MOAUDUKAIINK KHCIOPOIa
U cepbl. XUMHUYECKHE CBOWMCTBa cephl. CepoBOMOPO, CTpOCHUE, (PU3HUECKHE U
XUMUYeckre cBorcTBa. OKCHIBI CE€pPhl KaK MPEICTABUTEIN KHUCIOTHBIX OKCHUIOB.
CepHas kuciota, (HU3MYECKHME UM XHMHUYCCKHE CBoWcTBa (00mmMe Kak
MPEACTaBUTENsI Kjacca KHCIOT U crenududeckue). XUMUYECKHE peaKilnd,
JeXale B OCHOBE IPOMBIIIJIEHHOIO CIOC0o0a MOMYYEHUS] CEPHOM KHUCIOTHI.
[Ipumenenune cepHoil KUCAOThI. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAsI PEAKIMs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arpsi3HEHHE OKPYXKAIOIIEH Cpeabl COCIMHEHUSMH Ccepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHS.

O6mas xapaktepuctuka 31aeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENIEHH OKUCIEHUSA. A30T, paclpoCTpaHEHUE B NPUPOJE,
¢u3nueckre U XxuMuyeckre cBorictBa. Kpyrosopot azora B mpupojae. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHue U npuMmeHenue. Coyin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBONCTBA, MpuMeHeHne. KauecTBeHHas peakiys Ha
MOHBI aMMOHHMS. A30THas KHUCJIOTa, €€ MoJiydeHue, (PU3NYECKUe U XUMHUUYECKHE
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENS Kiacca KUCIOT M CHelu(pUuYecKue).
Hcnonp3oBanne HUTPATOB M COJed aMMOHMSI B KadeCTBE MHUHEPAIbHBIX
ynoopeHuil. XUMHUYECKOE 3arpsi3HEHUE OKpYXKalolel cpeibl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JIOXKAM, 3arps3HEHHE BO3/AyxXa, MOYBbl M BoAoEMOB). docdop,
aloTponHeie Moaudukauuu (ochopa, GumUecKkne M XUMUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dochopHas kuciora, Gu3MUecKue U XUMUUECKUE CBONCTBA,
nonyuenue. Mcnonb3zoBanue ¢pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka snemMeHToB IV A-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTepHbIE  CTEMEHU  OKHUCICHUS.  YTJIEepoA,  aUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (HU3UYECKUEe U XHUMUUYECKHE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupozae. Okcunbl yriepoaa, ux
¢usznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OpPraHU3MBI,
MOJIyYeHHEe W TpUMEHEHHE. DKOJIOTHYeCKHue MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepoaa (IV), rumore3a r1100aNbHOrO TMOTEIUICHHUS KIUMAaTa, MapHUKOBBIM
addekr. YrompHas KUCIOTa B €€ CONK, UX (PU3NUEeCKUue U XUMUUYECKHE CBOMCTRBA,
nojiyueHue U TmpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonb3oBanue xkapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35MCTBE.

[lepBoHaUanbHBIC TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHHIX
yriiepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TJIMLIEPUH, YKCYCHAsI KUCIIOTA).
[IpupongHbie WCTOYHUKK YTIIEBOJOPOAOB (Yyroib, NPHUPOAHBIA Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OE€H3MH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[TorsiTHE 0 OMOIOTMYECKHN BaXKHBIX BEIIECTBAX: XKUpPaX, OeIKax, yrieBojgax — U X
poii B KHM3HM 4YeJoBeKa. MarepuaibHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COETUHEHUM.

Kpemuuii, ero ¢usnueckue W XUMHUYECKHE CBOICTBA, MOJYy4YEHHE U
npumeHerne. CoenuHeHHMs KpeMHHs B mpupojge. OOme mpeacTaBieHus o0
okcune kpemuus (1V) m xkpemuueBoi kuciore. CHIMKAThl, UX UCIOJIb30BAHHE B
OBITY, B MPOMBIIUICHHOCTU. BakHelue cTpouTeabHbIe MaTepHalbl: KepaMHKa,



CTEKJIO, LIEMEHT, OeToH, kene300eToH. [IpobiaeMbl 0€30MacHOTO HCHOJIb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM KU3HMU.

Xumuueckuit IKCnepumenm:

M3yueHHUE 00pa30B HEOPTaHUUYECKUX BEIIECTB, CBOMCTB COJSTHON KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMil Ha XJIOPUI-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHMsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajjoreHoB M WX COCAMHEHUM (BO3MOXKHO HCIOJb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpaslaMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl uU €€  coeAUHEHUSIMU  (BO3MOXKHO  HCIOJIb30BAaHHE
BUJIeOMAaTeprasoB), HaOJOICHUE TIpoliecca OOyTIMBaHUs caxapa MoJl JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, H3YyYEHHE XUMHUYECKUX CBOMCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAYECTBEHHOM peakiuy Ha Cynbdar-
MOH W HaOJMIOZIcHHWE TMpU3HaKa e€ MPOTeKaHWs, O3HAKOMJIEHHWE ¢ (PU3MUEeCKUMHU
cBoMcTBamMHu azora, ¢ochopa M UX COCAUMHEHUU (BO3MOXXHO HCIIOJIb30BAHUE
BUJIEOMATEepUasoB), oOpa3aMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHE,
coObupaHue, paclio3HaBaHWE MW M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHUE
KaueCTBEHHBIX PEaKIUi HA MOH aMMOHHUS U (PocdaT-uOH U U3yUYEHUE MPHU3HAKOB
UX MPOTEKaHUs, B3aUMO/ICHCTBIE KOHIICHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YEeHUE Mozenen
KPUCTANTMYECKUX PpEHIETOK anMasza, rpaduta, QysuiepeHa, O3HAKOMIIEHHE C
IPOIIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MOJIyYyeHUue, coOMpaHue, paclio3HaBaHUE U M3YyUYCHHE
CBOICTB YIJIEKHCIIOTO Ta3a, MpOBEJEeHNUE KAaYeCTBEHHBIX peakiuii Ha KapOoHAT U
CWIMKAT-UOHbBl W UW3yYE€HHE TMPHU3HAKOB HX MPOTEKAHUS, O3HAKOMIICHHE C
OPOJIYKIHMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3az1a4 no teMe «BakHelnme HeMeTaJuIbl U UX COEIUHEHUS)).

MeTansbl M UX COeIMHEHUS

OO6mast xapakTepUCTUKA XUMUUECKHX AJIEMEHTOB — METaJNIOB HA OCHOBAHHH
ux nosoxeHus B llepmogmueckon cucreme xumudeckux siemeHTtoB . W.
MenneneeBa u cTpoeHus: aToMoB. CTpoeHHe MeTallioB. MeTaminueckasl CBA3b U
METAJUIMYECKAas] ~ KpHUCTAJNIMYECKass  pemérka.  DIEKTPOXUMHUYECKUUA  psif
HarnpsHKeHu MeTamnoB. dusnyeckne ' XMMUYECKHEe CBOMCTBA MeTauioB. OO01ue
CrocoObl TONy4deHUsT MeTaioB. [loHATHE O KOPpPO3WM METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CrmaBbl (CTajdb, YyTyH, AIOPATIOMUHHM,
OpoH32a) ¥ UX MPUMEHEHNE B OBITY ¥ TIPOMBIIIIICHHOCTH.

[Ilenounble MeTauibl: MoJjiokeHue B [lepruoamyecko cucremMe XMMUYECKHUX
anemeHToB JI. 1. MenaeneeBa, CTpO€HHME MX aTOMOB, HAXOXICHHE B MPHUPOJIE.
du3nyuecKkue U XMMUYECKUE CBOWMCTBA (Ha mpumepe Hatpusa U Kanwus). OKCuabl u



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

IIlenoyHO3EMENBHBIE METAJUIBI MArHUM W KalbLMKW: TOJOXCHHE B
Ilepuonuueckon cucreMe xumudeckux siuemeHToB [[. 1. Menneneesa, ctpoeHue
MX aTOMOB, HaX0XJI€HUE B IIpupojae. PU3NUECKUE U XUMUYECKHUE CBOMCTBA MATHUS
u Kanblus. Baxuelmue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CIIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHMEI: IOJIO)KEeHUE B [lepnoanueckoi CUCTEME XUMUYECKUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE atoMa, HaxoxkaeHue B mnpupone. duszudeckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHBIE CBOWCTBA OKCUJA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepnoandeckoil cucreMe XUMUYECKUX 3J€MEHTOB /I,
N. MenneneeBa, CTpOEHHUE aToMa, HaXOoXJeHWE B npupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA kene3a. OKCUIbI, TUAPOKCUIBI U conu xkene3a (1) u xenesa
(1), ux coctaB, CBOWCTBA U MOJIyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O0Opa3llaMd METAUVIOB W CIUIABOB, UX (DU3UUYECKUMHU
CBOMCTBaMH, M3y4YCHHUE  PE3yJIbTaTOB  KOPPO3UU  METALUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUIECOMATEPUATIOB), OCOOEHHOCTEW B3aWMOJECHCTBUS OKCHJA
KaJIbLIUSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAaHHE BUIEOMATEPUATIOB),
UCCJIEOBAaHNE CBOWCTB >KECTKOM BOJBI, Mpoliecca TOPEHUs XKejne3a B KUCIOPOAE
(BOBMOXHO  HKCIIOJIb30BaHHWE  BHJIEOMATEpPHANIOB), MPHU3HAKOB  MPOTEKAHMS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MAarHUs, KajblWs, aJlOMUHUS, LIMHKA, jKelie3a
(1) u xenesa (1), meau (1), HaOIIOACHKME U ONMKCAHKE MIPOILIECCOB OKPAIIMBAHMUS
IUITAaMEHW HMOHAMHU HATpus, Kalusig M KalblMs (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHUAJIOB), HCCIeoBaHNEe aM(OTEPHBIX CBOMCTB THAPOKCUIA ATIOMUHUSA
U TUAPOKCHUA IMHKA, PEIIEHUE SKCIEPUMEHTANIbHBIX 3a/1a4 M0 TeMe «BakHeilne
METaJUIbl U UX COEAUHEHUS.

XuMHS U OKPY:KaWLIas cpeaa

BemecTtBa m Marepualibl B OBCEHEBHOM KHW3HH YEJIOBEKa. be3omacHoe
MCIIOJIb30BaHUE BEIIECTB U XMMHYECKUX peakinuii B ObiTy. [lepBas momomnb mpu
XUMHUYECKHX 0KOrax U OTPABIICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesbHas AOMyCTHMAast
KOHIIeHTpanus BeulecTs, nainee — [1JIK). Ponp xumMuu B penieHnn 3K0JIOrM4ecKuX
mpooIeMm.

Xumuueckuit IKcnepumenm:

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

Mexcnpeomemunle cea3u



Peanuzanmst MeXIpeIMETHBIX CBS3€H NMPU HM3YYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4Yepe3 HCIOJIB30BaHUE KaK OOIIHUX EeCTECTBEHHO-HAYYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, THIOTE3a, 3aKOH,
TEOpHUs, aHaldu3, CHUHTE3, KIacCu(UKAIUsI, TEPHOJUIHOCTh, HAOIIOIEHUE,
OKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIH
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIbI.

dusnka: MaTepwsi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
W30TOIBI, PaJMOAKTUBHOCTH, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNPOBOJHUKHY, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIEeCTBa, ra3, pacTBOpP, PaCTBOPUMOCTh, KPUCTAIUTHYECKAs
pemérka, CIuiaBbl, (PU3WYCCKUE BEIUYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOEC
POCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dorocuHTE3, NbIXaHHWe, OWOcdepa, PKOCUCTEMA, MHHEPAIbHBIC
yJI0OpEHHUsI, MUKPOAJIEMEHTBI, MAKPOAJICMEHTHI, ITUTATEIIbHBIC BEIICCTRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TMOPOJBI,
IOJIC3HBIC NCKOIIAEMbIC, TOILJIMBO, BOJIHBIC PECYPCHI.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHHMA HIPOI'PAMMBI 110
XUMHNHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PE3yJbTaThl OCBOEHUSI MPOTPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€JIMHCTBE y4eOHOH H
BOCIIUTATEIBHOUN JIESITEIBHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMU POCCUIUCKUMHU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOlllecTBe TMpaBWJIaMHM W HOPMaMH IIOBEJACHUS M CIOCOOCTBYIOT MpoIeccam
CaMOTO3HaHMs, CAMOPA3BUTHS U COLIUATU3AIMH 00yYalOLIXCSl.

JInuHOCTHBIE  pE3yNbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYaroImMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paclIpeHue ONbITa JESITEILHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTHU:

1) naTpHOTHYECKOr0 BOCIIUTAHUS

IIEHHOCTHOTO OTHOIIEHUSI K OT€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HaydyHOMY HAcCJEeAuI0, MOHMMAaHUsA 3HAYCHHUS XUMUYECKOM HAyKU B KU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJIETh JIOCTOBEPHOM HMH(OpMaLUei O
NEPEAOBBIX JOCTHXKCHUSX W OTKPBITHSX MHPOBOM M OTEYECTBEHHOW XUMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEACTABICHUS O COLMAJIbHBIX HOpPMax U IMPaBWIAX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUYECKOW M JIPYTUX  BUIAX
JESTENBHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOW JESATEIBHOCTU MPHU
BBITIOJTHEHUU YYE€OHBIX, II03HABATEIbHBIX 3aJ7]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YUYEOHBIX MPOEKTOB, CTPEMIICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOINM B TpoOIecce ITOW Y4YeOHOUM JesATENbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMOBEACHUWE M TOCTYINKH CBOUX TOBapHUIUEH C MO3UINU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MMOCIEICTBUN MOCTYIKOB;

3) HeHHOCTH HAYYHOTO TIO3HAHUS .

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE U XMMHYECKOW PEAKLIUH,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTaBISIOLINE
OCHOBY JIJIi IOHUMAaHUS CYITHOCTH HAYYHOW KapTHHBI MHpA, TPEICTaBlIeHUs 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI TPUPOJbI, B3aUMOCBS3AX 4YEJIOBEKA C
MNPUPOJTHOM CPEION, O POJIM XMMHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO03HABATEJIbHbIE MOTHBBI, HANPABJICHHbIE HA MOJYY€HUE HOBBIX 3HAHUHU MO
XAUMHH, HEOOXOIUMBIE IJisi OOBSICHEHHS HaOI0IaeMbIX IPOIECCOB W SIBICHUM,
MMO3HABATEIbHOM, MHPOPMAIMOHHON M YUTATEIbCKOW KYJIbTYpbl, B TOM YHCIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHbIMHU TEKCTaMHu, CIpPaBOYHOMN



JUTEPATYpPOH, JTOCTYIMHBIMH TEXHUYECKUMH CPEICTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATEIBHOCTh, TOTOBHOCTh H
CIIOCOOHOCTh K  caMOOOpa30BaHMIO, TPOCKTHOW W  HCCIEAOBATEIBCKOM
JESATENBHOCTH, K OCO3HAHHOMY BBIOOpPY HAIIPABICHHOCTH W YPOBHS OOydYeHHUS B
JIaTbHEUIIIEM;

4) opMupoBaHUSI KYJbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTH JKWU3HHM, OTBETCTBEHHOT'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KW3HU, OCO3HAHHE ITOCICICTBHA H
HENPHSITHE BPEAHBIX MPUBBIUCK (YIIOTPEOIICHHSI AIKOTOJISI, HAPKOTHKOB, KYPEHUS),
HEOOXOAUMOCTH COOJIFOJICHUST TpaBWJI 0€30MacHOCTH TpU  OOpalieHuu C
XHMHYECKUMU BEIIECTBAMHU B OBITY U PEAIbHOMN KU3HU;

5) TPy/10BOro BOCIIUTAHMS :

UHTEPEC K MPAKTUYESCKOMY M3YUYCHHUIO MPOodEeCcCHii U Tpyaa Pa3IMdHOTO PoJa,
yBOXCHUEC K TPYAy W pe3yJibTaTaM TPYIOBOH ACATCIBHOCTH, B TOM 4YHCIIC Ha
OCHOBE TMPUMCHEHHUS TPEJAMETHBIX 3HAHWW TI0 XUMHUHU, OCO3HAHHBIH BBHIOOD
WHIAVNBUAYATBLHON TPACKTOPHH MPOIOJDKCHHUS 00pa30BaHUS C YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCIEeIHON MPodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTHSL HEOOXOUMBIX YMEHH,
TOTOBHOCTH aIalITUPOBATHCS B MPOPECCUOHAIBHOM CPElIE;

6) 9KOJIOrM4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH II€JeCO00pa3HOe OTHOIIEHHWE K MPUPOJIEe KaK HCTOUYHUKY
KU3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHMS, IOHUMAHKE [IEHHOCTH 3JI0POBOTO U
Oe3omacHoro oOpasza JKM3HHU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHHME IIEHHOCTH COOJIOJCHUS
npaBMJI 0€30MaCHOTO MOBEACHUS TP padoTe C BEIIECTBAMHU, a TAK)KE B CUTYAIUsX,
YIPOKAIOIINX 3/IOPOBBIO U JKU3HU JIIO/ICH;

CIIOCOOHOCTH TPUMEHATHh 3HAHUS, MOJydaeMble MPU HU3YYCHUH XUMHH, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH MPUPOJHOM CPENOM, I MMOBBILICHUS
YPOBHS  JKOJOTUYECKOW KyJNbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEM W MyTeH UX pEeIIeHUs TMOCPEACTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIJICHUSI, YMEHHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX PE3YNbTATOB BBIJACISIIOT 3HAYUMBIE IS
dbopMupoBaHUST MHPOBO33pEHHUs OOIICHAYYHBIE TIOHATHS (3aKOH, TEOpHS,
MIPUHIINAT, TUTIOTE3a, (aKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JIPYTOE.), KOTOPHIE
UCITOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYCOHBIX TpeaMeTax M TO3BOJISIIOT Ha
OCHOBE 3HAHWH M3 ATUX MPEAMETOB (POPMHUPOBATH MPEICTABICHUE O IICIIOCTHOM



Hay4YHOUM KapTHUHE MUpa, U YHUBEPCAIbHbIC YU4eOHBIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, DEryJIATHBHBIE), KOTOpblE 0O0€cneuynBaroT (HOpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeHCTBUS

ba3oBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TP OCBOCHUU
3HaHUMU: pacKPBIBaTh CMBICI XUMHYECKUX MOHITHH (BBIACTSATH MUX XapaKTEepHBIE
MIPU3HAKU, yCTaHABIMBATh B3aMMOCBS3b C JIPYTUMU TMOHITHUSMH), UCIIOIH30BATh
MOHSITHUS JJ1s1 O0OBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpUU ISl KiIacCU(PUKAIMK XUMHYECKUX BEIIECTB U XUMUUYECKUX PEaKIui,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIYKTUBHBIC, ICIYKTUBHBIEC, 110 aHAJIOTHH),
JieaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSTh B TPOIIECCE TMO3HAHUSI TMOHATHUS (MPEAMETHBIC W
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3YEMbIE B XUMHH,
npeoOpa3oBbIBATh MIUPOKO MPUMEHSEMbIC B XUMHUHU MOJCIBHBIC MPEICTABICHUS —
XUMUYECKUI 3HAK (CHUMBOJI DJIEMEHTa), XUMH4YecKas ¢opmysia U YpaBHCHHE
XUMHYECKOW peakiMu — MpHU PElIeHUH Yy4eOHO-TI03HABATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEJIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX O0OBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaAKIIHil,
BBISIBJIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEC/ICTBEHHBIE CBSI3U |
IPOTUBOPEUHS B U3YyUAEMBIX IIPOLIECCAX U SIBICHUSX.

Ba3oBnble uccienoBarejabcKkue 1eCTBHA.

YMEHUE MCIOJIb30BAaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE WHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAaueCTBE OCHOBBI IJisi (DOPMUPOBAHUS THUIOTE3bI IO
IPOBEPKE MPABUIIBHOCTH BBICKAa3bIBAEMBIX CYKJICHHUII;

NpUOOpETeHHE ONbITa MO IUIAHWPOBAHUIO, OpPraHU3alMU W TIPOBEICHUIO
VUCHHUYECKHX OJKCIMEPUMEHTOB, YyMEHHE HaOII0gaTh 3a XOJOM MpoIiecca,
CaMOCTOSITETILHO MPOTHO3UPOBATH €ro Pe3yJbTaT, POPMYyIUpPOBATH 00OOIIECHUS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHUS, COCTABIATh OTYET
0 MpoJIeTTaHHOM padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
Pa3IUYHBIX BUJOB U (OpPM MpE/ICTaBICHUS, MOTYy4aeMyl0 U3 pa3HbIX HCTOUYHHKOB
(Hay4HO-TIOMYJISIpHAS.  JIUTEpaTypa XUMHUYECKOTO COAEpP)KAaHUS, CIPAaBOYHBIC
nmocoOusi, pecypcsl WHTepHETa), KPUTHUYECKH OIEHWBATH MPOTHBOPEYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE NPUMEHSITh PA3JIMYHBIE METOJbI M 3alpOChl MPU MOUCKE U OTOOpE
uH(pOpMAIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33/1a4 ONPEAEAEHHOTO TUIA, MPUOOPETEHNE ONBITA B
00JaCTH  MCMOJB30BAHHUS ~ MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
OBJIaJIEHUE KYJIbTYpOIl aKTUBHOI'O MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOSITEIILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHDOpMauu u
WUIIOCTPUPOBATh pelIaeMble 3aJauyd HECJIOKHBIMU CXEMaMH, JharpammaMu,
OpyruMH popMaMu rpauKui U UX KOMOMHAIUSMU;

YMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpouecce y4yeOHOM W
UCCJIeI0BATEIbCKON JESITENIbHOCTH MH(OPMALUIO O BIMSHUM IMPOMBIILIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOpPTAa HA COCTOSHUE OKpPY’KaoIleW MPUpPOIHON
Cpellbl.

KommyHuKkaTHBHBIE YHUBepcaibHbIe ydeOHbIe 1eficTBHUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCHUHU) TIO
CYLIECTBY  OOCyXJaeMod TeMbl, (OpMyIHpOBaTH CBOM  IPEAJIOKECHUS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  TMPEJCTaBIATh  MOJYyYEHHbIE  pe3yJbTaThl  IMO3HABATEIHLHOMN
JESATENbHOCTH B YCTHBIX M IHCBMEHHBIX TEKCTaX; JejlaTh MPe3eHTAIUIO
PE3YJIHTATOB BBIMIOJHEHUS XMMHUYECKOr0 JIKCIEepUMeHTa (J1abopaTopHOro OTbITA,
1ab0paTOpHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEILIECTB, YUEOHOTO IPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM
NO3HABATEJIbHOM W HCCIENOBAaTEIbCKONM  JEATEIbHOCTH IpPU  PELICHUH
BO3HUKAIONIMX MpOOJieM Ha OCHOBE Y4€Ta OOLIMX HHTEPECOB W COIJIACOBAHUSA
no3unuil (00CyXJIeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE IITYPMbD», KOOPIAWHAIIUS
COBMECTHBIX JECHCTBHI, OINpENEIEHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOoTHI U IpyTHE).

PeryisiTuBHbIC YHUBepCAJIbHbIC y4eOHbIE N1eCTBHS:

YMEHUE CAMOCTOSITENIHO OIPENENATh LENN AESTEIbHOCTH, IJIAaHUPOBATh,
OCYILIECTBIISATh, KOHTPOJIHUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENbHOCTD, BEIOMpATh Hanbosee 3(h(PEeKTUBHBIE CTIOCOOBI PENICHHS YICOHBIX U
IIO3HABATEIBHBIX 3a/a4, CAaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM JCHUCTBUU MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHUs] HOBBIX 3HAHHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIHSIX,
OLICHMBAaTh COOTBETCTBUE IOJIYYEHHOIO pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCITI0JIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEJIAraeMble B YCIOBUH 3aJaHUM.

HNPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpeAMETHBIX pE3YJbTATOB [0 OCBOCHHUI 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJICHHOTO JaHHON (eaepanbHON paboueid MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOLIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CIOCOOBI



NedcTBUM, creuudpuyueckue s NOpeaMeTHor obnactu  «XuMus», BUIbI
NEATENbHOCTA MO  TMOJYYEHUIO HOBOTO  3HAHWS, €ro HHTEPIpPETaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUSX.

K xoHiy oOydenus B 8 ki1acce nmpeaMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE

JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y O0YUAIOIMIUXCS YMEHUM:

e PACKpPBIBaTh CMBICII OCHOBHBIX XHMHUYECKHX MOHSTHN: aTOM, MOJIEKYIa,
XUMHUYECKHI 3JIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECH
(oHOpPOIHASE M HEOJIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJIIpHAasi Macca, KOJHWYECTBO BEIIECTBA, MOJb, MOJSpPHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOT0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIEHD
OKHCJICHUS, XMMHYECKasi peaxius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHECHUSA, PEAKUMH PA3JIOKEHUS, PEAKUUH 3aMEUICHUS, PEaKIUU
oOMeHa, 9K30- ¥ SHJIOTEPMUUYECKHUE PEaKIMH, TEIUIOBOM 3P (HEKT peakiuu,
SAPO aToMa, JJIEKTPOHHBIM CIIONW aToma, aTOMHash OpOUTaj b, PaguycC
aToMa, XMMHYECKasl CBSI3b, MOJIAPHAs W HEMOJApHAs KOBAaJEHTHAs CBS3b,
WOHHAs CBSI3b, MOH, KaTUOH, aHWOH, PAacTBOpP, MAccoBas J0Jid BEIECTBa
(IporieHTHAsI KOHIICHTPAIIKs) B PaCTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XWMHUYECKUX TMOHATHH H
OPUMEHATH 3TH HOHITUS MIPU ONMCAHUH BEUIECTB U UX NIPEBPALICHUN;

e KCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBlIeHUS (OpMyI
BEILECTB U YPABHEHUN XUMUYECKUX PEAKIINIA;

e ONpENENSATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTeNeHb  OKUCJCHUS  JJIEMEHTOB B  OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMmynaMm, BHI XHUMHYECKOW CBs3W (KOBaJICHTHass M HOHHAs) B
HEOPraHMYECKUX COCTUHEHUSX;

e packpeiBaTh cMmbica Ilepuwogmueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHHMAaHUE MEPUOJUYECKON 3aBUCHUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MonoxkeHus B [lepmoamueckoit cucreme,
3aKOHOB COXPAHEHHSI MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YY€HHSI, 3aKOHa ABOTrapo;

e ONHUCHIBATH M XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoit
CUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3jiuyaTh MOHATUS «TJaBHAs
noarpymnmna (A-rpynmna)» u «mobouynas noarpynma (b-rpynma)», Mansie u
OomnbIIMEe TEPUOIBI, COOTHOCHUTH O0O3HAYCHUS, KOTOpPHIE HUMEIOTCS B
tabmune «llepmogmdeckass cucremMa XuMHUeckux odnemeHtoB J[. .
MenpneneeBay C UHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sfapa, 00Ilee YUCIO 3JIEKTPOHOB
U pacnpeereHre uX Mo 3JeKTPOHHBIM CII0SIM);

KJIacCU(HUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBA,
XUMHYECKUE peakuuu (MO YHUCIY M COCTAaBy Y4YacTBYIOIIMX B pPEaKUUU
BELIECTB, MO TEIIOBOMY 3D (DEKTY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOATBEPIKAAs OMUCAHNUE TPUMEPAMU MOJIEKYIJISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IIPOTHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOIO
COCTaBa, BO3MOXHOCTH IPOTEKAHUS XHWMHUYECKUX IPEBPALCHUA B
Pa3JINYHBIX YCIOBUAX;

BBIYUCIISIT OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO  MaccChbl
BEUIECTB, MAacCCOBYIO JOJI0O XHMHYECKOrOo 3JeMEHTa 1o ¢opMyIe
COEIMHEHNS, MAaCCOBYIO JIOJIKO BEILECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPAaBHEHUIO XUMHUYECKOHN pEeaKklny;

IPUMEHATh OCHOBHBIE ONEPAlMU MBICIUTEIIBHON JESTEIBHOCTH — AHAJIM3
U CUHTE3, CpaBHEHHUE, 0000IlIeHHe, CHCTeMAaTU3allnio, KiacCUu(UKaIHIO,
BBISIBIICHUE NPUYMHHO-CJIEICTBEHHBIX CBA3E€U — NI U3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKUX pEaKUUW, ECTECTBEHHO-HAyYHbIE METOJbI
No3HaHUsI — HaOI0/IeHne, H3MEpEeHUE, MOCIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBWJiaM  IOJb30BaHUS ~ XUMHUYECKOM  MOCYIOW U
nabopaTopHbIM OOOpYIOBaHUEM, a TaKXke IMpaBwiIaM oOOpalieHust ¢
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU II0 BBINOJTHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TOJYYCHHI0O U COOUPaHUIO
ra3oo0pa3HbIX BeEIIECTB (BOJAOpPOAA U KHCIOPOJa), MPUTOTOBICHUIO
pPacTBOPOB C OINPEAECIEHHON MaCcCOBOM JIOJIEW PacCTBOPEHHOTO BEIIECTBA,
IUIAaHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
PACIIO3HABAHUIO PACTBOPOB LIEIOYEH M KUCIOT ¢ IOMOIIBIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHK U IPyTHUE).

K xoniy oOydenus B 9 kjiacce mpeIMeTHBIE PE3yIbTaThl HA 0230BOM yPOBHE
JIOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TMOHITHH: XUMUUYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHHOH, IPOCTOE BEUIECTBO,
CJIOKHOE€ BEIIECTBO, BaJE€HTHOCTb, 3JEKTPOOTPUIATEIBHOCTh, CTEIECHBb
OKHUCJICHHSI, XUMUYECKasl PEaKIusi, XUMUIECKasi CBSI3b, TETUIOBOH A PeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BJIEKTPOJUTHI,
HE3JIEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IUCCOLMALMS, PEaAKIMU HOHHOTO
oOMeHa, KaTaJu3aTop, XWMHYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMbIE pEaKIuU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCIIUTENb,  BOCCTAHOBHUTENIb, OKHCIEHHE U  BOCCTAHOBIICHHUE,
amoTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAas,
METaJUInYecKas), KpHUCTaUIMYecKas pemérka, KOppo3usi METaJUIOB,
CIJIaBbl, CKOPOCTh XHWMHUYECKON pEaKkuuu, MOpPeAeIbHO IOMyCTUMAas
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHATHU U
MPUMEHSTH 3TU MOHATHS MPU ONKMCAHUH BEIIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJHUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHHUI XUMUUYECKUX PEAKIINH;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJlacCy COEJUHEHUN 1Mo ¢opMyninaMm, BUJ XUMUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, MeETaJUIMYEeCKasi) B HEOPraHMYECKUX
COCMHEHUAX, 3aps]l MOHA MO0 XUMHUYECKOU (hopMmyIe, XapakTep Cpelbl B
BOJIHBIX PACTBOpPAaX HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTALTMYECKOU
pEeLIETKM KOHKPETHOTO BEIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro TOHUMAHME: OMNUCHIBATH M XapaKTEpPU30BaATh
Tabinunyto dopmy Ilepromnyeckoit CUCTEMBI XUMHUYECKUX SJIEMEHTOB:
paznuyaTth MOHSATUS «rJaBHas noxarpymnna (A-rpynma)» U «mnobodHas
noarpynmna (b-rpynma)», Maneie U OoJibIIME TEPHOJBI, COOTHOCHUTH
0003HaueHUsl, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKOW Tabmuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XMMHMYECKHUX
AJIEMEHTOB (COCTaB W 3apsja  sjapa, oOIee 4YHCIO JJIEKTPOHOB U
pacmpeneneHue UX 1O DOJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUM CBOMCTB AJIEMEHTOB M MX COEJUHEHHI B
npeaenax MajblX NMEPUOJOB U TVIABHBIX MOJATPYIIN C YYETOM CTPOCHUS UX
aTOMOB;

KJIacCU(UIIUPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTraHUYECKUE BEIECTBA,
XUMHUYECKHE peaklIHH (M0 YUCIY M COCTaBy Yy4YacTBYIOUIMX B PEAKIIUU
BEIIECTB, MO TETUIOBOMY 3(eKTy, M0 M3MEHEHHUIO CTETICHEeW OKUCICHUS
XUMUYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOmMEe W CHenuUUECKHe XUMUYCCKUE
CBOWMCTBA MPOCTBIX M CIOXHBIX BELIECTB, MOATBEPKAAs OIKHCAHUE
IPUMEPAMU MOJIEKYJISIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHHSI DBJIEKTPOJUTUYECKOM JHUCCOLMALNMN  KHUCIOT,
LIEJIOYEN U COJIEW, TIOJIHBIE U COKPALIEHHBIE YPABHEHUS PEAKIUKA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, MOATBEPNKAAIINX CYIIECTBOBAHUE
TeHETUYECKON CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIACCOB;
pPacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MOCPEACTBOM COCTaBJICHHSI SJICKTPOHHOTO OanaHca 3TUX PEeaKIIHii;
NPOTHO3MPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOKHOCTH TPOTEKaHUS XMMHUYECKUX TMPEBPAICHUA B Pa3IHMYHBIX
YCTIOBHSIX;

BBIUUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAaCCOBYIO JOJI0 XHMMHYECKOTO »J3JieMeHTa 1o (opmyre
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PeaKIInu;

coOnmoaTh  MpaBuja  MOJIb30BAHUS ~ XMMHUYECKOM  MOCylAoH U
nabopaTopHbIM O0OpYyIOBAaHUEM, a TakXKe IMpaBWiIa OOpamieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKUHUSMH TIO BBIOJHEHUIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHHIO
ra3000pa3HBIX BEUIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

NPOBOJIUTh  PEAKIMH, MOATBEPKIAIONIME  KAYeCTBEHHBI  COCTaB
pa3IMYHBIX BEMICCTB: PACIIO3HABATH OMBITHBIM ITyTEM XJIOPUA-, OpOMH/I-,
noaua-, kKapOoHat-, docdar-, cuIMKaT-, Cyibdar-, THIPOKCHUI-UOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpPaxX HEOPraHWUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIUTEILHON AESTEIbHOCTH — aHaIU3
U CHUHTE3, CpaBHEHHE, O0000IleHHe, CHUCTEeMaTH3alMI0, BBISBICHHUE
IPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — Il M3Y4YECHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOJAbl TO3HAHHUS —
HAOJIIO/ICHNE, W3MEpPEHUE, MOJEIUPOBAHHE, IKCIEPUMEHT (peasbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KouunyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (LN (POBbHIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYECKHE OHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHMS U 5 0 5 bubnuotexa [JOK
' MIPAKTUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
BemectBa 1 xuMuyeckue bu6moreka [IOK
1.2 15 1 0
peakuuu https://m.edso00.ru/7f41837¢
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
51 Bosznyx. Kucnopoa. [Tonsitue 6 1 0 bubnuoreka [JOK
' 00 okcHIax https://m.edsoo.ru/7f41837c
99 Bopopoa.Ilonsarue o kucinorax 8 1 1 bu6mmoreka [IOK
' U COJIAX https://m.edso0.ru/7f41837c
53 Bopna. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [JOK
' OCHOBaHHUSAX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 0 1 bubnuoreka [JOK
' HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

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



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

bubmuoreka [IOK

. 7
31 XUMHUYECKUX AemeHToB /l. U. https://m.edso0.ru/7f41837c
MemnneneeBa. CtpoeHue atoma
X .
3 2 OI/IMI/I‘-IGCKaSI CBA3b 8 BI/I6JII/IOT€K3, HOK
) KHCITUTCILHO https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCJILHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no paseny 15 https://m.edsoo.ru/7f41837c
p 3 bu6moreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME



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

9 KUIIACC

Kosau4yecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pa3nes 1. BemecTBo U XUuMH4YeCKHe peakuuu
11 [ToBTOpEHue u yriybieHne 3HaHUN 5 1 0 bubnnorexa [JOK
' OCHOBHBIX pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubmuorexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] AUCCOIUALIHSL. 8 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M X COeAMHEHHUS
51 OO6mrast XxapaKTepUCTUKAa XUMHUYECKUX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpymmel. ["amorenst https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 0 0 bubmorexa HOK
' PYHHpL. Lp https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 anemeHToB VA-Tpynmsl. A3zot, pochop u ux 7 0 1 bubmorexa HOK
' PYITHbL. ’ P https://m.edso0.ru/7f41a636
COEIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
24 aneMmeHToB |VA-rpynmel. Yraepoa u 8 1 2 bubmmorexa [JOK
' . PYHTIBL post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Hroro no paszneny 25



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

. bubnmoreka [JOK
3.1 Obumpe cBOHCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxxneime MeTa/UIbI 1 UX COEIUHEHUS 16 httos://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomnias cpeaa
41 B Bexa 3 bubmmoreka [IOK
' CILIECTBA M MATCPHAIIBL B AKHSHI 9E10 https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
p 06 BheMS 3 bu6moreka [IOK
C3EPBHOC BD https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoJsnyecTBo 4yacoB DJIeKTPOHHBbIE
Ne Jara P
uudposbie IMpumeuyanu
n/ Tema ypoka Bceer KoHTpoJbHBI IIpakTHYecku H3Yy4YeHH
o0pa3oBaTtejibHbIE e
n 0 e padoThl e padoThI |
pecypchl
[Ipenmer xumuu. Posb
XUMUU B KU3HU 1 bu6moteka [IOK
yenoBeka. Tena u https://m.edsoo.ru/ff0d210c
BeIlleCTBA
IloustTue o0 MeTomax 1 bu6mmoreka [IOK
MMO3HAHUS B XUMHUHU https://m.edsoo.ru/ff0d227e
[TpakTrueckas padota Ne
1 «I[IpaBuna paboTsI B
ab0paTOPUH U MPUEMBI 1 bubnuoreka [IOK
oOparieHus ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM
000pyI0BaHUEM
YucTele BelecTsa 1
cmecu. CriocoObl 1 bubmorexa IOK
’ . https://m.edsoo.ru/ff0d26ca
pasneneHust cMece
[TpakTrueckas padota Ne
2 «Pa3nenenne cmecei 1 bubmuoreka [JOK
(Ha mpUMepe OYUCTKH https://m.edsoo.ru/ff0d28c8
MTOBApEHHOM COJIH )»
ATOMBI U MOJIEKYJIbI 1 bubmorexa HOK
4 https://m.edsoo.ru/ff0d2a6¢c



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

XUMHUYECKUE DIIEMEHTEI.

7 3Haku (CUMBOJIBI) bubmmorexa HOK
https://m.edsoo.ru/ff0d2be8
XAMHAYECKUX DIEMEHTOB
8 [IpocTeie 1 ca0XKHBIE bubnuorexa [IOK
BEIIECTBA https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIISIPHOE bubnuotexa [JOK
Y4ECHHUE https://m.edsoo.ru/ff0d2d50
3aKOH IIOCTOSIHCTBA
cOCTaBa BEIECTB.
10 Xumunyeckas popmyna brbmmorexa [TOK
pMyJIa. https://m.edsoo.ru/ff0d2eae
BajenTHOCTE aTOMOB
XAMHUYECKUX DIEMEHTOB
OTHOCUTENbHAs aTOMHAS
11 macca. OTHOCHUTENbHAS bubmmorexa LOK
' https://m.edsoo.ru/ff0d323c
MOJIEKYJIIpHAs Macca
MaccoBas nois
12 XAMHYECKOTO DJIEMEHTA B bubmmorexa [OK
https://m.edsoo.ru/ff0d350c
COEIMHEHU U
13 KoaunuecTBo BemiecTBa. bubmuoreka [JOK
Monb. MonspHasa macca https://m.edsoo.ru/ff0d5230
duznueckue n
14 XUMHYECKUE SIBICHUS Eubmiorexa OK
’ https://m.edsoo.ru/ff0d37fa
XUMHUYECKask PeaKIus
[Ipu3Haku u yciaoBus
15 OPOTEKAHUA XUMHYECKUX Eubmiorexa TOK
p N https://m.edsoo.ru/ff0d3al16
peaxiuit
16 3aKOH COXpaHEHHUs MacChl bubnmoreka [JOK

BeIIECTB. XUMHUUYECKHUE

https://m.edsoo.ru/ff0d3b88



https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
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

YpaBHEHUS

Brruucnenus
KOJIMYECTBA, MacChl

bu6mmoreka [IOK

17
BEIIECTBA M0 YPABHECHUSIM https://m.edsoo.ru/ff0d5708
XUMHAYECKUX PEaKLNil
Knaccuduxarus
XUMHUYECKUX PEeaKIHil

18 (coenmmers bubmmoreka [{OK

i https://m.edsoo.ru/ff0d3f34
pa3NoKeHUs1, 3aMEeIECHNUS,
obmeHa)
M. B. JlomoHOCOB —

19 YUIEHBIA-IHITUKIIOTICTUCT. bu6moreka [IOK
O0o006111IEHNE U https://m.edsoo.ru/ff0d40c4
cHCTEMAaTH3aIusA 3HaHUH
Kontponbras padoTa Nel

20 o teme «BemecrBa u bubmorexa [OK

Hl https://m.edsoo.ru/ff0d4290
XUMUYECKUE PEAKITHI)
Bo3gyx — cMmech razos.

21 Cocras Bo3ayXa. bubnuoreka [JOK
Kucnopon — snement u https://m.edsoo.ru/ff0d448e
npocToe BemecTBo. O30H
dusnueckue u
XUMHYECKHE CBOMCTBA

22 KHCIIOpoJia (peaKuu bubmorexa HOK

PO (peakdt https://m.edsoo.ru/ff0d4614
OKHCJICHUS, TOPEHHUE).
[TousiTre 00 okcumax
Crnioco6bI nosryyeHus
bu6mmoreka [JOK
23 KHCIIOpPOJia B

nabopaTopuu U

https://m.edsoo.ru/ff0d497a



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
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a

IMPOMBIIIJIICHHOCTH.
IIpumeHeHnue kucnopoaa

TennoBoii a3 ekt
XUMHUYECKOHN PEaKIINH,

ITOHSATHE O
24 TEPMOXUMHUYECKOM Bubmuorexa LIOK
https://m.edsoo.ru/ff0d4790

YpaBHEHUH, DK30- H
SHIOTEPMHUECKUX
peaKIusx
Tonnuso (HedTh, Yroib u

o5 MeTaH). 3arpsisHeHue bubnuoreka [IOK
BO3/IyXa, CIIOCOOBI €ro https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPAIICHUS
[TpakTrueckas padota Ne
3 no teme «llonydyenue u bubnuoreka [JOK

26
cobupaHue KUCIOPoa, https://m.edsoo.ru/ff0d4ae2
W3yYEHHE €r0 CBOMCTBY
Boaopon — sneMeHT u

27 MPOCTOE BEIIECTBO. Eubmaorexa HOK

https://m.edsoo.ru/ff0d4dd0

Haxosxnenue B mpupoje
dusnveckue u

08 XUMHUYECKHE CBOHCTBA bubmuoreka [JOK
Bojiopoja. [Ipumenenue https://m.edsoo.ru/ffod4ddo
BOJIOpOJIA

29 [lousarue o kucaoTax u bu6mmoreka [JOK
COJIAX https://m.edsoo.ru/ff0d50d2

30 CriocoOsI mosryueHust bubnmoreka [JOK

BOJIOPO/ia B J1abOpaTopuu

https://m.edsoo.ru/ff0d4dd0



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
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[Tpaktuyeckas padora Ne
4 no Teme «llomydyenue u

bubnuoreka [IOK

31 cobupanue BOJAOPOIa, https://m.edsoo.ru/ff0d4f42
W3yYEHHE Er0 CBOMCTB)
32 MonsipHblii 00BEM Ta30B. bubnuorexa [JOK
3akoH ABOraapo https://m.edsoo.ru/ff0d542e
Brruncaenus 00néma,
KOJIMYECTBA BEIIECTBA
33 ra3a 1o ero u3BeCTHOMY bubmmorexa HOK
https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA
Wi 00bEMY
Brruucienus o06€M0B
ra3oB [0 YPaBHEHUIO
34 peaKkIuy Ha OCHOBE bubmorexa LOK
. https://m.edsoo.ru/ff0d5708
3aKOHa 00BEMHBIX
OTHOILICHUM ra30B
duzndecKkue u
35 XUMHYECKHE CBOMCTBA bubmmorera [JOK
https://m.edsoo.ru/ff0d587a
BOJIBI
CocTaB OCHOBaHHIA. BuGmiorexa LOK
36 Honsmue 06 https://m.edsoo.ru/ff0d59e2
WHJIUKATOpax
Bona kak pactBopuTes.
Hacrimennsie n
37 HEHACHIIICHHEIC bu6mmoreka [JOK
pactBOpbl. MaccoBas https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIeCTBA B
pacTBope
38 [TpakTuaeckas pabota Ne bu6mmoreka [JOK



https://m.edsoo.ru/ff0d4f42
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

5 o Teme
«IIpurortoBienue
pacTBOpOB C
OIpeaeIEHHON MAacCOBOM
JI0JIEN PAaCTBOPEHHOTO

https://m.edsoo.ru/ff0d5eba

BEIIIECCTBAY
KonTponsnas padora Ne2
39 o teme «Kucmnopon bubnmorexa LOK
POt https://m.edsoo.ru/ff0d6342
Boaopona. Boma»
OKcHIBL: COCTaB,
40 Knaccicppma ust brbmorexa [OK
T, https://m.edsoo.ru/ff0d664e
HOMEHKJIaTypa
[Tomyuenue u
41 XUMHUYECKHE CBOMCTBA bubnuorexa [JOK
KHUCJIOTHBIX, OCHOBHBIX B https://m.edsoo.ru/ff0d664e
aM(}OTEepHBIX OKCHUIOB
OcHOBaHUS: COCTaB,
42 Kiaccuukanuys bubmmorera [JOK
1A, https://m.edsoo.ru/ff0d67ca
HOMECHKJIaTypa
[Tonyuenue u
43 XUMHYECKUE CBOMCTBA bubmorexa LHOK
N https://m.edsoo.ru/ff0d67ca
OCHOBaAHHUI
Kucnotsr: cocras,
44 KJaccuukanus bubmorera [JOK
1, https://m.edsoo.ru/ffOdfee2
HOMEHKJIaTypa
Ilonydyenue u
i . bubnunoreka [JOK
45 XUMHYECKHE CBOMCTBA

KHUCJIOT

https://m.edsoo.ru/ffOdfee2



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
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

Conu (cpennue):
HOMEHKJIaTypa, CI1ocoObl

bubnuoreka [IOK

46 https://m.edsoo.ru/00ad947
MOJTYYCHUS, XUMHYCCKUE A
CBOMCTBA -
[Tpaktuyeckas padora Ne
6. Pemienue
JKCIIEPUMEHTAIIBHBIX bubnuorexa [JOK
47 3a7a4 10 TEME https://m.edsoo.ru/00ad9b7
«OCHOBHBIE KJIACCHI c
HEOPTaHHMYECKUX
COEIUHEHUIN
T'enetnyeckas cBsA3b
bu6moreka [IOK
MEXy KJIacCaMu
48 https://m.edsoo.ru/00ad9a5
HEOPraHMYeCKUX 0
COECOUHEHUN -
OGoGenue i bu6moreka [IOK
49 . https://m.edsoo.ru/00ad9ch
CUCTEMATH3ALN 3SHAHUI 5
KontponbHas padora Ne3
" bu6mmoreka [JOK
no teMe "OCHOBHEBIE
50 https://m.edsoo.ru/00ad9el
KJIaCChl HEOPTraHUYECKUX .
coequHeHun" B
[TepBbie MOTIBITKH
Kiaccuukanuu
51 XAMHYECKUX 3JIEMEHTOB bubmorexa [IOK
) https://m.edsoo.ru/00ad9ffa
[TonsiTre o rpynmax
CXOJIHBIX DJIEMEHTOB
59 [lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK

HepI/IO,[[I/I‘-ICCKaﬂ cucrema

https://m.edsoo.ru/00ada52



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

XUMUYECKUX IJIEMEHTOB
. . MenpneneeBa

(@]

[Iepuonsl, rpynmsl,

bu6mmoreka [IOK

53 https://m.edsoo.ru/00ada52
MTOATPYIIIIBI c
CrpoeHue aTOMOB. bubnuorexa [JOK
54 CocraB aTOMHBIX sJIEp. https://m.edsoo.ru/00ada34
H30TOMEI 2
CrpoeHue 3JIeKTPOHHBIX
000JI0YEK aTOMOB bu6moreka [IOK
55 AJIEMEHTOB https://m.edsoo.ru/00ada6b
[Iepnoanueckoil cucTeMsl c
. Y. MenneneeBa
XapakTepucTuKa
XUMHYECKOTO JIEMCHTA bubnuotexa [JOK
56 10 €T0 TOJIOKEHHIO B https://m.edsoo.ru/00ada82
[TeproauuecKoii cucremMe 4
. . MenneneeBa
3HaueHune
[Tepunoaudeckoro 3akoHa
bu6mmoreka [JOK
57 AUDL PASBHTHAL HAyRu 1 https://m.edsoo.ru/00ada96
npaxktuku. 1. W. o
MenneneeB — yu€HbIH, B
MeJIaror U TpayK JaHuH
ONEeKTPOOTPULIATENBHOCT bubnuoreka [IOK
58 b aTOMOB XMMHUYECKHX https://m.edsoo.ru/00adaab
3JIEMEHTOB 8
59 Honnas xumuaeckas bu6mmoreka [JOK

CBA3b

https://m.edsoo.ru/00adac3



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

4

KoBanentnas nonspHas

bubmuoreka [IOK

60 https://m.edsoo.ru/00adaab
XAMHAYECKas CBA3b 8
Kosanentnas bu6mmoreka [IOK
61 HEMOJISIPHAST XUMHYECKAsT https://m.edsoo.ru/00adaab
CBSI3b 9
bubmmoreka [{OK
62 CreneHp OKACIECHUS https://m.edsoo.ru/00adae?
8
OKuCIUTEITHHO- bu6moreka [IOK
63 BOCCTAHOBUTEJIbHBIE https://m.edso0.ru/00adb07
peakuuu 6
OKUCIHTEN 1 bu6moreka [IOK
64 https://m.edsoo.ru/00adb07
BOCCTAaHOBUTEIN 6
KontponbHas padorta Ned
no teme «CTpoeHue bubmmorexa LOK
65 p https://m.edsoo.ru/00adb48
aroMa. XUMHYecKas 6
CBSI3bY -
Pe3epBHbIit ypok. bubnuoreka [JOK
66 O0600611EHNE U https://m.edsoo.ru/00adb33
cUCTEMAaTH3alNs 3HAaHUI [¢
Pe3epBHbIi ypoK. bubnuorexa [IOK
67 O06006111EHNE U https://m.edsoo.ru/00ad9ch
CHCTEeMAaTH3aIis 3HaHUI 2
PesepBHBIN ypOK.
b K
68 O06006111EHNE U nomotea [0

CHCTeMaTHu3allus 3HaHui

https://m.edsoo.ru/ff0d61c6



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




9 KUIIACC

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Kourpoububie | IIpakTHyeckue bp IIpumeyanue
n/n Bcero u3ydyeHusi  odpa3zoBaTesibHbIE
padoThI padoTsbI
pecypchl
[Iepnoanyeckuil 3aK0H.
[Tepnonnueckas
bu6mmoreka [{OK
1 CUCTEMA XUMHUYECKUX 1
https://m.edsoo.ru/00adbh59e
anemenTtoB /1. W.
MenneneeBa
3aKOHOMEPHOCTH B
5 W3MEHECHUH CBOMCTB 1 bu6moreka [IOK
XUMHUYECKUX HJIEMEHTOB https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MTEPUOJ0B
Knaccuduxkanus n
HOMEHKJIaTypa bubnuoreka [IOK
3 1
HEOpPraHUYECKUX https://m.edsoo.ru/00adb7e2
BEIIECTB
Bunnr xumnueckoit
4 CBSI3U U THUIIbI 1 bubnuoreka [JOK
KPUCTAJUIMYECKUX https://m.edsoo.ru/00adbac6
pEMmETOK
KounTtponsHas padorta
Nel no teme
«IToBTOpEHUE U
5 P . 1 1
yri1yOJaeHne 3HaHUH
OCHOBHBIX Pa3/IeJiOB
Kypca 8 kiacca»



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

Knaccudukarus
XUMHUUYECKUX PEAKLIUI

bubnuoreka [IOK

6
10 Pa3JIMYHbIM https://m.edsoo.ru/00adbch0
MpU3HaKaM
[TonsaTHe 0 ckopocTH
XUMHUYECKOU pPEaKIUH.

7 ITousttie o roI?\/[oreHme bubmmorexa [TOK

https://m.edsoo.ru/00adbe9a
Y TE€TEPOTeHHBIX
peaKIusx
Tlousttie o
XUMHAYECKOM
paBHOBecuH. DaKTOPHI,

8 BJIMSIFOIIME HA CKOPOCTh bubnuorexa [JOK
XUMHUYECKON peaKiuu u https://m.edsoo.ru/00adc28c
MOJI0XKEHUE
XUMHAYECKOTO
paBHOBECHs
OKUCIUTEIILHO-

9 BOCCTAHOBHUTEIbHEIE bubmorexa [JOK

https://m.edsoo.ru/00adcade
peakuu
Teopus
ANEKTPOJIUTUYECKON
10 N —— bu6mmoreka [JOK

’ https://m.edsoo.ru/00adcd68
CuipHBIE U cl1a0bIe
AIEKTPOJIUTHI

1 HNonnble ypaBHEHUS bubnuoreka [IOK
peakuun https://m.edso0.ru/00add448

12 XUMHYECKHE CBOMCTBA bu6mmoreka [JOK

KHCJIOT U OCHOBaHHUH B

https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

CBETE NPEACTABICHUI
00 AIIEKTPOIMTUIECCKOU
JIMCCOLIUAIIAN

XUMHYECKHE CBOUCTBA
COJIEH B CBETE

bu6mmoreka [IOK

13 npencTasneiiii 06 . https://m.edso0.ru/00add8hb2
ANEKTPOIUTHYECKOM
JIUCCOIUAIIAN

14 [Tonstue o runponuse bubnuotexa [JOK
coJieit https://m.edsoo.ru/00add9d4
O06o06meHne u

15 CHCTEMAaTU3alHs bubmiorexa HOK

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

3HAaHUU
[IpakTuueckas padota

16 Ne 1. «Pemenue bubnuorexa [JOK
AKCIEPUMEHTAIBHBIX https://m.edsoo.ru/00addbfa
3a71a9»
KontponbHas padoTa
No2 mo teme

17 «DNEKTPOIUTHYECKAS bubnuoreka [JOK
JIUCCOIIHALIHS. https://m.edsoo.ru/00addecO
XHUMHUYECKUE PEAKIIUU B
pacTBopax»
OO6mras xapakTepucTUKa

18 rajloreHoOB. bu6mmoreka [JOK
XHUMHYECKHE CBOMCTBA https://m.edsoo.ru/00addfe2
Ha TIpUMepe XJIopa

19 X10pOBOJIOPOI. bubnuorexa [IOK

ConsHas KHUCJIOTa,

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



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

XUMHYECKHE CBOMCTBA,
MOJIy4eHHUE,
MIPUMEHEHUE

[IpakTuyeckas pabora
Ne 2 o teme

20 «[lonydyenue cosssHON bubmmorexa LIOK
. https://m.edsoo.ru/00ade348
KHCJIOTHI, U3y4eHHUE €&
CBOMCTB»
Beruucnenus no
YpaBHEHUSIM
21 XUMUYECKUX PEAKIUH, bubnuoreka [JOK
€CJIM OJINH U3 https://m.edsoo.ru/00ade488
peareHTOB JIaH B
n30bITKE
06
e | S
https://m.edsoo.ru/00ade64a
TPYIIIbI
AnnoTponHbIe
MOJU(PHUKAIIUU CEPBI.
Haxoxnenue cepol u e€ bubnuoreka [JOK
23 .
COCJIMHEHUH B MIPUPOJE. https://m.edsoo.ru/00ade64a
XUMUYECKUE CBOMCTBA
cephl
CepoBogopon,
24 CTpoeHue, pusndeckue bubnmoreka [JOK
U XUMHYECKHE https://m.edsoo.ru/00ade802
CBOMCTBA
o5 Oxkcunpl cepol. CepHas bubnuoreka [JOK

KHCJIO0TAa, (I)I/I3I/I‘-ICCKI/IC u

https://m.edsoo.ru/00adea28



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

XUMHYECKHE CBOMCTBA,
MIPUMEHEHUE

26

XUMUYECKUE PEAKIINH,
JIeXKAaIINEe B OCHOBE
MIPOMBIIIIICHHOTO
crioco0a MmoTy4eHHs
CEpPHOM KHUCIIOTBHI.
XUMUYECKOE
3arpsi3HEHNE
OKpY)KarolEen CpeJibl
COCTMHCHUSIMU CEPBI

bubmmoreka [{OK
https://m.edsoo.ru/00adec8a

27

Brruucinenne maccoBoit
JIOJIM BBIXOJA MPOAYKTa
peakiumn

bu6moreka [IOK
https://m.edsoo.ru/00adec8a

28

OO6mras xapakTepucTuKa
aneMeHToB VA-
rpynmsl. A30T,
pacrnpocTpaHeHue B
npupoje, hpuznueckue u
XUMHYECKUE CBOMCTBA

bu6moreka [IOK
https://m.edsoo.ru/00adeea6

29

AmMuak, ero
(dbuzuveckue u
XMUMHYECKUE CBOICTBA,
MOJIy4eHUe 1
MIPUMEHEHHE

bubmuoreka [JOK
https://m.edsoo.ru/00adf004

30

[IpakTudeckas pabora
Ne 3 o Teme
«ITonyyenne ammuaxa,
HU3yYEHHUE ETO CBOMCTB)

bu6mmoreka [JOK
https://m.edsoo.ru/00adf180



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

31

A30THas KHCIOTa, €€
¢busnyeckue u
XUMHYECKHE CBOMCTBA

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

32

Hcnonb3zoBanue
HUTPATOB U COJIEH
AMMOHUS B KA4YCCTBEC
MUHEPAJIBbHBIX
yA0OpeHHil.
XUMUYECKOE
3arpsi3HEHNE
OKpYKarollen cpeibl
COCTMHCHUSIMHU a30Ta

bu6mmoreka [{OK
https://m.edsoo.ru/00adf518

33

®docdop. Oxcua
docdopa (V) u
dhocdhopnas kucinora,
dbuznveckue u
XHMHUYECKHE CBOMCTBA,
MOJIyuYeHUe

bu6moreka [IOK
https://m.edsoo.ru/00adf68a

34

Hcnonb3zoBanue
(ocdaroB B kauecTBe
MUHEpaJIbHBIX
yoOpeHuil.
3arpsi3HeHue
MIPUPOJTHON Cpe/Ibl
dbocharamu

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

35

Yraepon,
pacrpoCTpaHEeHUE B
npupojae, Gpuznueckue u
XUMHUUYECKUE CBOMCTBA

bu6mmoreka [JOK
https://m.edsoo.ru/00adfd9c



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

Oxcunpl yriaepoaa, ux
¢busnyeckue u
XUMHUYECKHE CBOMCTBA.

36 DKOJIOTUYECKHUE bubmorexa HOK
https://m.edsoo.ru/00adfebe
po0IeMBl, CBI3aHHBIC
C OKCHJIOM yTJIepo/ia
(1v)
37 VYroJsibHas KUCIOTA U €€ bubnuorexa [JOK
coJiu https://m.edsoo.ru/00ae006c
[IpakTnueckas pabora
Ne 4 o teme
"[Tomyuenue bubnuoreka [JOK
38
YIJIEKHCIIOTO rasa. https://m.edsoo.ru/00ae027e
KauecTBenHas peakius
Ha KapOoHaT-MOH"
ITepBoHayanbHbIE
TTOHATHS 00
39 OpPraHUYECKUX bubmorexa HOK
https://m.edso0o.ru/00ae054e
BCIICCTBAX KaK O
COCIMHCHUSX YTIIepoia
40 Kpemuuii u ero bubnuoreka [JOK
COEIUHEHUS https://m.edso0.ru/00ae080a
[IpakTrueckas padota
Ne 5. Pemienue
p | e
N https://m.edso0.ru/00ae0bf2
«Baxneime

HEMCTAJJIbI U UX
COCAUHCHU A



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

42

Kontponsnas pabora
Ne3 o teme
«Baxxnaenmmme
HEMETAJUIbI ¥ X
COCIUHEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/00ae0el8

43

OO01as XxapakTeprucTUKa
XUMHYECKUX DJIEMEHTOB
— METAaJIJIOB.
Merammyueckas CBI3b U
MeTaJlInIecKast
KpUCTAJUTMYECKas
pemérka. Gu3nyeckne
CBOMCTBA METAJIJIOB

bubmmoreka [{OK
https://m.edsoo.ru/00ae103e

44

XHUMHUYECKUE CBOMCTBA
METaJJIOB.
DIIEKTPOXUMUYECKU I
AN HAIPSIKEHU
METaJlJIOB

bu6moreka [IOK
https://m.edsoo.ru/00ael156

45

O01me crioco0nl
MOJTYy4YCHHS] METaJIOB.
Cmtasel. Beraucienns
110 YpaBHEHUSIM
XUMHUYECKUX PEAKIUH,
€CJIM OJUH U3
pEeareHTOB COJICPIKUT
pUMecH

bubmuoreka [JOK
https://m.edsoo.ru/00ael156

46

ITonsATHE O KOppO3UU
METaJUIOB

bu6mmoreka [JOK
https://m.edsoo.ru/00ael278

47

Il{emounkie METAIBI

bu6mmoreka [JOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278

https://m.edsoo.ru/00ael4b2

OKcHIbI ¥ TUIPOKCHU/IBI

bubmuoreka [IOK

48
HATpHUS U KIS https://m.edsoo.ru/00ael14b2
Illenoyno3zeMeNbHBIC
49 METAJUIBI — Kb U Bubmrorexa HOK
. https://m.edsoo.ru/00ae15e8
MarHum
50 Baxueiimme bu6mmoreka [{OK
COCTMHEHMS KaJIbITHS https://m.edso0.ru/00ae15e8
Oo6o06I11IEHNE U
51 CHUCTEMATH3AINAA
3HAHUMN
JKEcTKOCTEL BOALI U
52 crocoObI e€ " bubmorera [JOK
https://m.eds00.ru/00ae1886
YCTpaHECHHS
[IpakTuueckas padota
Ne 6 mo Teme Eu 10K
N HOIHOTEKA
53 }KeCTKOC_,TB BOABLH https://m.edsoo.ru/00aelae8
METOLI €€
ycTpaHeHus"
. bu6mmoreka [JOK
>4 AmommHii https://m.edsoo.ru/00aelc64
AMdoTtepHbIe CBOCTBA bubnuoreka [JOK
55
OKCHJIa U TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
56 Keneso https://m.edso00.ru/00ae1d86
Oxcupl, THAPOKCHUIBI U
57 cosmm xkene3a (1) u bubmiorexa LIOK

xenesa (1)

https://m.edsoo.ru/00ae35e6



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
https://m.edsoo.ru/00ae35e6

58

O06o0011IEHNE U
cucreMaTrui3alusa
3HAHUH

59

[IpakTuyeckas pabora
Ne 7. Pemierue
AKCIIEPUMEHTATBLHBIX
3a7a4 1o TeMe
«BaxkHenmme MeTasl
U UX COETUHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/00ae3de8

60

Brramcnenns mo
YpaBHEHUSIM
XUMHUYECKUX PEAKIIUH,
€CII OJWH U3
peareHTOB JIaH B
M30BITKE WIIA COICPKUT
npumecu. Boeruucienus
MacCOBOM JIOJIH BEIXOJa
MPOAYKTA PEAKIINH

bu6moreka [IOK
https://m.edsoo.ru/00ael750

61

O060011IeHne u
CUCTEMAaTH3ALUA
3HAHUN

62

KontponbHas padoTa
Ne4 1o Teme
«BaxkHeiiiirne MeTalIbl
M UX COSIUHEHU»

63

BemectBa u MaTepHaJibl
B IIOBCEOHEBHOM KU3HU
YCJI0BCKa

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3f50

64

XHUMHYECKOE

bu6mmoreka [JOK



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50

3arpsi3HEHUE https://m.edsoo.ru/00ae4270
OKpYKarOLIEH CpeJibl
Ponp xumuu B perieHnn
65 9KOJIOTHYECKHUX 1 bubmorexa [TOK
https://m.edsoo.ru/00ae4270
mpooeM
PesepBHBIi ypOK.

66 O06o06menue u 1 bubmmoreka [{OK
CHUCTEMaTHU3aIIH https://m.edsoo.ru/00ae0d0a
3HaHUU
PesepBHBI ypOK.

67 O06o06meHne u 1 bu6moreka [IOK
CHCTEMAaTH3aIIH https://m.edsoo.ru/00adb33c
3HaHUU
Pe3epBHbIi ypok.

68 O06o06meHne u 1 bubnuorexa [JOK
CHUCTEMAaTU3aI https://m.edso0.ru/00ad9cb?2
3HAaHUU

OBLIEE KOJIMYECTBO 68

YACOB II10 ITPOTPAMME



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

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

o Xumus, 8 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AO «M3nparensctBo "[IpocBemienne' »;

o Xumus, 9 knacc/ I'abpuensa O.C., Octpoymos N.I'., Cnaakos C.A.,
AO «M3nparensctBo "lIpocBenienne»;

o <...>.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA
VY4eOHO — METOUYECKUE KOMIUIEKCHI 10 XUMUHU

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

o Xumus, 8 knacc, DI'AOY IAIIO «Akagemuss MUHIIPOCBEILICHUS
Poccuny;

o Xumus, 9 xknacc, DI'AOY IO «Akagemuss MUHIIPOCBEILICHUS
Poccuny;

o DIIEKTPOHHBIA 00pa30BaTEIbHBIN pecypc «JloMaliaue 3amanus.
OcHoBHOe 0o611ee oOpazoBanue. Xumus», 8—9 kimacc, AO
«3narensctBo "IIpocsenienuey;

o Tpenaxep «O6mako 3HaHu». Xumus. 8 kiaacc, OO0 «DPuszukon Jlad»;
<..>.



