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HOACHUTEJIBHAS 3AIINCKA

[IporpaMma 1O XUMHUM Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHus
COCTaBJI€HA Ha OCHOBE TpeOOBaHUN K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOIM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMsl, IPEACTABICHHBIX
B O®I'OC OOO, a Ttakxke Ha OCHOBe (enepanabHO pabouell MporpamMmsl
BOCIIUTAHUS U ¢ YUETOM KOHIIEMIIMY MIPEnogaBanusi yueOHOTro mpeameTa «XuMuUs»
B 00pa3oBaTeNbHbIX opranu3anuax Poccuiickoit @enepanuu.

[Iporpamma mo xumuu 1a€t TpeACTaBICHUE O NENAX, OOIIeH cTpaTeruu
o0y4yeHUs, BOCHHUTAHWUA M PA3BUTUS OOYyUYAIONIUXCS CPEACTBAMH y4eOHOTO
nmpeamera, YCTaHABJIMBAET o0s3aTeIbHOE IPEAMETHOE COJZIEpKaHMeE,
IpEeAyCMAaTPUBAET PACHPEACIICHUE €ro o KilaccaM M CTPYKTYpUPOBAaHHUE IO
pazienaM M TeMaM MPOTrpaMMbl IO XUMHUH, OINpEeseT KOJUYECTBEHHBIC U
KaueCTBEHHBIC XapaKTEePUCTUKHU COJICpKaHMS, PEKOMEHIYEeMYHO
MOCJICIOBATENIBHOCTh ~ M3YYCHUST XUMUHM € Y4ETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX  CBSI3€H, JIOTMKA  y4eOHOro mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4YarolIuXxcsi, OMNpEeNeNIIeT BO3MOXHOCTH TIpeaMeTa s
peanuzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTenbHOMN
IporpaMMbl Ha YPOBHE OCHOBHOTO 001Iero oOpa3oBaHus, a Takke TpeOOBaHUH K
pesynbratam oO0y4eHHs] XUMUU Ha YPOBHE 11eJIeil u3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB y4eOHO-TIO3HABATEIBHON JEATEIHPHOCTH OOYYArOMIErocsi MO OCBOEHUIO
y4eOHOT'0 COJIepIKAHUS.

3HaHME XHMHUHU CIY)KUT OCHOBOM s (POPMUPOBAHUS MHUPOBO33PEHUS
o0Oy4aromierocsi, €ro MpeACcTaBICHU O MaTepUAIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT (GpopmMupyeMble XUMHUEH MPEICTABICHUS O B3aUMONPEBPAIICHUAX
SHEPTrUU W 00 HBOJIIOIMU BEIIECTB B MPUPOJE, O MYTSAX PEIICHUS TIIOOATBHBIX
mpoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIOBEUECTBA — CBHIPbEBOHM, SHEPIETHUYCCKOM,
MUIIEBON M SKOJOTUYECKON O€30MacHOCTH, MPOOIIEM 31paBOOXPAHCHHUS.

N3yuyenne xumuu:

CIIOCOOCTBYET  peanu3allid  BO3MOXKHOCTEH  JJIi  CaMOpasBUTHS U
dbopMupOBaHUS KyITbTYphl TUIHOCTH, €€ 001Iel 1 (GYHKIIMOHATHHOU TPAMOTHOCTH;

BHOCUT BKJaJ B (POPMHUPOBAHUE MBIILUICHUS M TBOPUYECKUX CIOCOOHOCTEU
oOydJarommXxcs, HABBIKOB WX CaMOCTOSITEIIBHOW  Y4eOHOW  JIeITeNbHOCTH,
AKCHEPUMEHTAIBHBIX M HCCIIEIOBATENIbCKUX YMEHUN, HEOOXOAUMBIX KaK B
MOBCEJIHEBHOM KM3HU, TaK U B MPOPECCUOHAIBHON JEATEeIbHOCTH;

3HAKOMUT CO CHEUU(PUKONW HAyYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LIETTIOCTHOTO B3TJIsSI1a HA €JUHCTBO MPUPOABI M YETIOBEKA, SIBJISETCS OTBETCTBEHHBIM
3TanoM B OpMHUPOBAHUM €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YyYarolUXCs;



crocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUSI K €CTECTBEHHO-
Hay4YHBIM 3HaHUSAM, K MPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIaJ B DKOJOTUUYECKOE
oOpa3zoBaHue 00yUaOIINXCS.

JlanHble HampaBieHUss B OOyYEHHUM XUMHUU O0ECHeurBaIOTCS CHeuu(UKOM
colepKaHMsi  y4eOHOro  MpeaMeTa, KOTOPBIM  SBISIETCS  MEAaroruyecku
aJanTUPOBAHHBIM OTpa)kK€eHUEM 0a30BOM HayKH XMMHUHM HA ONPEIEIEHHOM dTare eé
Pa3BUTHAL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00IIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIONTUMHUCS CHUCTEMbI TMEPBOHAYAIBHBIX TOHSATUM XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHUM U HEKOTOPHIX OTACJIBHBIX 3HAYUMBIX TOHSATHM
OpraHUYeCKOM XUMHUHU.

CrpykTypa coAep:kaHHsl MPOTPpaMMbl MO XUMHH C(HOPMHUpPOBAHA HAa OCHOBE
CUCTEMHOro moaxoaa Kk e€ u3yueHuto. Coaep’kaHue CKIIAJIbIBAETCS U3 CUCTEMBI
MOHSATUN O XMMUYECKOM 3JIEMEHTE M BEIIECTBE M CUCTEMbI TIOHATUN O XUMUYECKOM
peakiuu. OO0e OTH CHUCTEMBI CTPYKTYPHO OpPraHU30BaHbl IO TPHUHIUITY
MIOCJIEIOBATENIBHOTO PA3BUTHS 3HAHUIM HA OCHOBE TEOPETUYECKUX MPEICTaBICHUMN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KAK OCHOBBI BCETO €CTECTBO3HAHMS;

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

— YYEHHS O CTPOEHUHU aTOMa U XUMHUUYECKOU CBSI3U;

— TMpeAcTaBiIeHUN 00 DJIIEKTPOIUTHUECKOM JTUCCOLMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HaHUA pacCMaTPUBAIOTCS HAa OCHOBE ASMIMPHUYECKU
MOJIYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJHOTO
YPOBHS K JpYromy, BBHINONHAA (DYHKIUM OOBSICHEHUS UM TMPOTHO3HPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXKHOCTEH MPAKTHUYECKOI0 MPUMEHEHUS W MOJYy4YEeHUSs
M3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMbl 1O XUMHH  CIOCOOCTBYeT  (OPMHUPOBAHUIO
MPEJICTABICHUS] O XUMUUYECKOM COCTABISIOLICH HAYYHOU KapTHUHBI MUpA B JIOTHKE
e€ CHUCTeMHOW NpHUpPOAbl, LIEHHOCTHOTO OTHOILICHHS K HAYYHOMY 3HAHUIO H
MeTOoJaM MO3HaHUsS B Hayke. M3yueHue XMMUU MNPOUCXOAUT C MNPHUBJICUECHUEM
3HAHWA W3 paHee W3YYEHHBIX Y4YEOHBIX MpeaMeToB: «OKpyXKaroumi Mupy,
«buonorus. 57 knmacce» u «duznka. 7 Kmacey.

[Ipy wW3ydeHWHW XUMHH TPOUCXOAUT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMUYECKOW HAYKH KakK O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
NEATeIbHOCTU YEJIOBeKa M KakK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYpPHI.
3amadya yuyeOHOro mpeameTa COCTOMT B (POPMHPOBAHMM CHUCTEMBI XUMHUUYECKHX
3HAHUM — BaXKHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUYECKUX MOJOKECHUH,
JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKu, B



MpUOOIICHNM K HAyYHBIM METOAaM IIO3HAHWS TPH HW3YYCHUH BEIIECTB W
XAMHYECKUX peaKiuii, B POPMUPOBAHUN W PA3BUTHH MTO3HABATCIHHBIX YMCHHUHA U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENbHOW M Y4EOHO-UCCIEN0BATEIbCKON
JeSATENbHOCTH, OCBOEHUHM TMpaBwil Oe3omacHOro oOpalieHus ¢ BeEllecTBaMU B
MOBCETHEBHOM KU3HM.

[Ipy M3yyeHUM XUMHUM HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa30BaHMs BaKHOE
3HaYEHUE MPUOOPENIN TaKKUe LI, KaK:

— (OpMHpPOBAHHE MHTEIUIEKTYaJIbHO pPAa3BUTOM JIMYHOCTH, TOTOBOWM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOATEIbHOMY MPUHATUIO pEUICHUH,
CHIOCOOHO# alanTHPOBATHCS K OBICTPO MEHSIOMIMMCS YCIIOBUSM KH3HHU;

—  HAmnpaBlI€HHOCTh OOyYEeHHMs] Ha CHUCTEMaTH4YecKoe MpUOOIIEeHHE
oOydarommxcs K CaMOCTOSTENbHOW TO3HABATEIbHOM AESTENbHOCTH, HAayYHBIM
METOJIaM TIO3HAaHMS, (POPMUPYIOMIMM MOTHBAIMIO M PA3BUTHE CIOCOOHOCTEH K
XHMHH;

— obecrnieueHne yCclIoBUM, CIIOCOOCTBYIOMINX MTPUOOPETEHHUIO 00yUYatOIIUMHUCS
OMbITAa Pa3HOOOpPA3HOM NEATETBbHOCTH, IMO3HAHUA W CaMOMO3HAHUS, KIHOYEBBIX
HABBIKOB (KITFOUEBBIX KOMIIETEHIMI), UMEIONINX YHUBEpPCAIbHOE 3HAUCHHUE MJIA
Pa3TUYHBIX BUOB JI€ITEIbHOCTH;

— (dopmupoBanue o00miel (YHKIMOHATBFHOM UM E€CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUH OOBSCHATh M OIEHUBATH SIBICHUS
OKPYXAaIOIEr0 MUpa, HCMOJb3Yysd 3HAHUS W OMbBIT, MOJYYCHHbIE MPU H3YYCHUH
XUMHH, TPUMEHSTh HMX TPH PEIIEHUH MpoOJeM B TMOBCEAHEBHON >XU3HU W
TPYZAOBOU AEATEIBHOCTH;

— ¢opMupoBaHue y O0Oy4arolmUXCsl TYMaHUCTUYECKUX OTHOIICHUH,
NOHUMAHHUS TEHHOCTH XWMHYECKHX 3HAHUWU [JIs1 BBIPAOOTKH HSKOJIOTUYECKH
1eJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESATENBHOCTH B IENAX
COXPAHEHMS CBOETO 3[I0POBbs U OKPYKAIOIIEH PUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIIO H
CAMOBOCIIMTAHMIO Ha OCHOBE YCBOEHMs OOIIEYEIOBEUECKHX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpOGuUis M HAMPaBICHHOCTH JaTbHEHUIIETOo
00yJeHHUS.

OOmiee YMCIO YacoB, OTBEACHHBIX I W3YYEHUS XWMHUU HA YPOBHE
OCHOBHOTO 00111eT0 00pa3oBaHusi, coctanisieT 136 yacos: B 8 kiacce — 68 yacoB (2
yaca B HeJel0), B 9 kimacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHayaibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMUK B KU3HU 4YEJIOBEKa. XMMUs B CUCTEME HayK.
Tena u BemecrBa. PuU3MUECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSHHE
BemiecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YHCThIE BEIIECTBA U CMECH.
CniocoOnI pa3eneHust CMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKHE dyieMeHThl. CHMBOJIBI XMUMHUYECKUX
anemMeHTOB. [IpocThie U ClIOkKHBIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas ¢opmyna. BaleHTHOCT, aTOMOB XHWMHUYECKUX DJIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCUTENbHAasT aTOMHas Macca.
OTHOcuTenbpHAs MOJICKYJISIpHAas Macca. MaccoBas 1011 XUMHUUYECKOTo 3JIeMEHTa B
COCTMHEHUH.

KomnuectBo BemecTtBa. Momnb. Monsipaas macca. B3anmocBsi3b KoauyecTBa,
Macchl W 4YHCJIA CTPYKTYPHBIX €IWHMI] BemecTBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COSTUHCHUM.

@u3NUecKue U XMMHUYECKHUE SIBJIICHHUS. XMMHUUYECKasl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHHsS Macchl BellecTB. XuMudeckue ypaBHeHus. Kiaccudukanus
XUMHYECKUX PEaKIHi (COeAMHEHMS, pa3JIOKEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuil Ikcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCY0#, mpaBuiaMu paboThl B J1a00OpaTOpuu M
npuéMamMu oOparieHus: ¢ J1abopaTOpHBIM 000PYIOBAaHUEM, U3YYCHHUE U OIHMCAHHE
bU3MYECKUX CBOHCTB 00pa3lOB HEOPTaHMYECKUX BEIISCTB, HAOJIOJICHHE
¢usznueckux (TUIaBICHHE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHJAEHCAlUsd BOJbl) U XMMHUYECKUX (TOpEHHE CBEYH, MPOKATUBAHUE
MEJIHOW TIPOBOJIOKH, B3aUMOJICHCTBUE MeJa C KUCJIOTOM) SIBJICHUN, HAOIIOEHUE U
OMMCaHUE TMPU3HAKOB MPOTEKAHHS XUMHUUYECKUX pEaKUMil (pa3ioKeHHe caxapa,
B3aMMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioxKEHUE TUAPOKCUIA
meau (II) mpu HarpeBanum, B3auMoAeHCTBHUE kese3a ¢ pactBopoM coiu meau (10),
M3y4eHHE CIOCOOOB pa3/elIeHUs CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpoBaHUE,
BBIIAPUBAHUE, TUCTWUIAIMS, XpoMaTorpadus, MPOBEJICHIE OYNUCTKUA IMOBAPECHHOM
COJIM, HAOJIOJEHHE W  ONHCAaHUE  Pe3yJIbTATOB  MPOBEJCHHS  OIbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPAHEHMsS MAacChl, CO3JaHUE MOJEIEH MOJIEeKYI
(1IapocTep>KHEBBIX ).

Ba:kHeiilne npeacTaBuTe/ M HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucioposa — 3JI€MEHT M MPOCTOE
BemlecTBo. HaxokaeHue kucimopojga B mpupoje, (U3MYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. Ilpumenenue xuciopoga. CrocoObl



MOJIyYeHUsT KHUCIOpoJa B JabopaTopuu U MPOMBIIUIEHHOCTH. Kpyroopot
KHciopoza B mpupoe. O30H — alioTponHas MoAU(PUKALMS KUCIOPOIa.

TermoBolt 3P(GEeKT XUMUYECKON peakuu, TEPMOXMMHYECKHE YpaBHEHUS,
DK30- M DJHIOTEPMHUUYECKUE pEaKkiuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/lyXa, YCUJIEHHUE MApHUKOBOTO 3 (PeKTa, pa3pylieHre 030HOBOTO CIIOS.

Bopopon — »snemMeHT M mpoctoe BemecTtBo. HaxoxaeHue Bomopoaa B
npuposie, (GU3MYECKHE U XUMUYECKHE CBOMCTBa, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnotsl u conm.

MonsipHbiii 00BEM ra3oB. Pacu€Tel M0 XUMHUYECKUM YPaBHECHUSIM.

Odusznyeckue CBOMCTBA BOoAbl. Bojga kak pactBoputenb. PacTBOpBL.
HaceblllieHHbIE M HEHACHIIIEHHBIE PAacTBOpPbL. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10J14 BEUIECTBA B PaCTBOpE. XUMHUYECKUE CBOMCTBA BOJbl. OCHOBAHMUSI.
Ponb pacTBOpOB B MpHpOJie U B KU3HU 4YesoBeka. KpyroBopoT Bojbl B MPUPO/IE.
3arpsi3HeHUEe MPUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuHenuil. Okcupanl. Knaccudukarus
OKCHJOB:  coyieoOpa3sytonie  (OCHOBHBIC,  KHUCJOTHbIE, aM@oTepHbie) W
HeconeoOpasyromue. Homenknatypa okcuaoB. @Pusznyueckue W XUMHUYECKHE
cBOMcTBa OKCUIOB. [lonyueHne OKCuaoB.

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

Kucnortel. Knaccudukanus kucinor. Homenknatypa kuciaor. Ousudeckue u
XUMHYECKHUE cBoMcTBa KuciaoT. Psanm aktmBHocTH MetaiuioB H. H. bekerosa.
[Tomydenue KUCIOT.

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

I'eHeTnueckas CBs3b MEXKy KJIaCCaMU HEOPTaHWYECKUX COCIUHEHHUIM.

Xumuueckuit IKcnepumenm:

KA4YECTBEHHOE ONPEACIECHNUE COJECPKAHUSA KUCIOPOJa B BO3AyXE, IOIYUYCHHE,
coOupaHue, paclio3HaBaHWE M W3YyUYECHHE CBOWCTB KHUCJIOpOAa, HaOII0aeHUE
B3aHUMOJICMCTBUSL BEHIECTB C KHUCIOPOAOM W YCIIOBHS BO3HHMKHOBEHHS U
MpekpaiieHus ropeHus (moxkapa), O3HAKOMJICHHME ¢ oOpa3laMd OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJY4YEHHE, COOMpPAHHME, pACMO3HABAaHWE W W3YyUCHUE
CBOWCTB BOAOpoJia (ropeHue), B3aumojeicTeue Boaopoga ¢ okcugoM menu (II)
(BO3MOKHO HMCIOJIb30BAHUE BUEOMATEpPUAIOB), HaOIOAeHUE 00pa3IOB BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBAHHE OCOOECHHOCTEW pAaCTBOPEHHUSI BEUIECTB C
pPa3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBJIECHHE PACTBOPOB C OMNPEACIEHHOU
MAaCCOBOM JI0JIEW PAaCTBOPEHHOTO BEIIECTBA, B3aMMOJICVCTBUE BOJBI C METAJLUIAMU
(matpueM ®  KajgblWeM) (BO3MOXXKHO  HCIIOJIB30BAaHME  BHJICOMATEPHUAIIOB),



UCClieIOBaHUE OOpa3lloOB HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIJIACCOB,
HaOJII0/ICHNEe U3MEHEHUSI OKPACKU MHIUKATOPOB B PacTBOPAX KUCIOT M IIEIOYEH,
uzydyeHue B3aumozeiicTBus okcuaa menu (II) ¢ pacTtBopoM cepHOW KHCIOTHI,
KUCJIOT C METaJIaMH, PEAKIMN HEWTpadu3aluM, IOJYyYEHHE HEPACTBOPHUMBIX
OCHOBAaHMH, BBITECHEHUE OJIHOTO METajjla JAPYTUM M3 PacTBOpPa COJIM, PEIICHUE
AKCIIEPUMEHTANbHBIX 3ajlad no TeMe «BakHelnne KIacCchl HEOPraHWYECKUX
COCMHECHUN.

HHepuoanuecknit 3axkon u Ilepuoamyeckas cucremMa XHMHUYECKHUX
iemeHToB JI. . MengeneeBa. CtpoeHue aTomMoB. XMMHYECKasi CBA3b.
OKuCIUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUU

[lepBble MOMBITKU KIacCU(MUKAUN XUMUYECKUX 3JieMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIETOYHBIE U IIEJIOYHO3EMEIbHBIE METaJLIbI,
rajioreHbl, MHEPTHBIE Ta3bl). DJIEMEHTBI, KOTOPbIE 00pa3yoT aMm(OTEPHBIE OKCUIBI
U TUJPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucreMa XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkomepuojgHas W JUIMHHONEpPUOJIHAsA  (QOpMBI
[Tepunonnueckoit cucrtembl xumuueckux 3meMeHToB 1. 1. Menneneesa. [lepuonas
u rpynnbl. DU3AYECKUN CMBICI NOPSAKOBOTO HOMEpPA, HOMEPOB NEepuUoja U
IPYIIIBI JIEMEHTA.

Crpoenue atomoB. CocTaB aTOMHBIX siaep. M3otomnbl. DnektpoHsl. CTpoeHue
ANEKTPOHHBIX  000704YeK aTroMoB mepBbIX 20 XHMHYECKHX DIIEMEHTOB
ITepuonnueckoit cucremsl [[. M. MenpaeneeBa. XapakTepUCTHKAa XUMHYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoanueckoii cucreme 1. . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI pajuyca aTOMOB XHMHUYECKHX 3IJIEMEHTOB,
METAUINYECKUX U HEMETAUINYECKUX CBOMCTB 110 TPYIIIaM U MEPUOaM.

3nauenue [lepuoanueckoro 3akona u [lepuoandeckoi cucTeMbl XUMUYECKUX
3JIEMEHTOB I pa3BUTUS Hayku W npaktuku. JI. . MenaeneeB — y4y€HbIA U
rpaXk1aHUH.

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

Crenenp  okucneHus.  OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIUU.
[Tpouecchl okucnaeHus u BoccTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3y4YCHHE OO0pa3IOB BEMIECTB METAUIOB W HEMETAJUIOB, B3aMMOICHCTBHE
TUAPOKCHAA LHWHKA C PacTBOpPAMU KHCJIOT M IIEJIOYEH, MPOBEACHHUE OIIBITOB,
WUTIOCTPUPYIOIIUX — MPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLUN
(ropeHue, peakiyu pa3ioKeHUs, COSAUHEHUS ).

Mexcnpeomemunle ceasu



Peanuzamus MeXnpeaMETHBIX CBSI3€HM MPH HM3YYEHUM XHMHUHA B 8 Kjacce
OCYIIECTBIISIETCS. 4epe3 UCIOJIb30BaHUE KaK OOIIMX E€CTECTBEHHO-HAYYHBIX
MOHSATUN, TaK U TOHSATHUM, SIBJSIONIMXCS CUCTEMHBIMU ISl OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO LIUKJIA.

OO01mue ecTeCTBEeHHO-HAYUYHbIE MOHITHS: HAay4YHbId (DaKT, TUIOTE3a, TEOPHs,
3aKOH, AaHalu3, CHHTE3, KiIaccupuKkaius, MNepPUOJUYHOCTb, HAOIIOJACHUE,
AKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usuka: marepus, aroM, OJJIEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
W30TOIbl, PAJIMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUECKUN 3apsiji, BEIIECTBO, TEIO,
00bEM, arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (PM3MYECKHUE BEIUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpalbl, TOPHBIE TOPOJIbI,
MOJIE3HBIE UCKOMAeMbl€, TOILIUBO, BOJHBIC PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

Ilepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMHUYECKUX IEMEHTOB /.
. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMUYECKUX D3JIEMEHTOB TEPBBIX TPEX MEPUOJOB, KalMsl, KalblHMs U UX
COCIMHEHUI B COOTBETCTBHM C IMIOJOKEHUEM »3JeMeHTOB B Ilepuoanueckoii
CUCTEME U CTPOEHUEM HX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XUMHWYECKOW CBSI3U. THUIBI KPUCTATIIMYECKUX
PEETOK, 3aBUCHUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHWYECKOH CBSI3H.

Knaccudukaius 1 HOMEHKJIATypa HEOPTraHUYECKUX BEHIECTB. XUMUUYECKUE
CBOWMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIMYHBIM KJIaccaM HEOPraHUYECKUX
COEMHEHUM, TEHETUYECKAs CBS3b HEOPraHMYECKUX BELIECTB.

Kiaccudukanysa XuMrU4ecKuX peakiuil 1o pa3InyHbIM MpU3HaKaM (110 YUCILY
M COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIHIECTB, MO TEIUIOBOMY 3(deKTy, o
M3MEHEHUIO CTETIEHEHW OKUCIIEHUS XMMHUYECKUX 3JIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEaKIi, TEPMOXUMHYECKUE
YpaBHEHHSI.

[lonsitTue o ckopoctu xumuyeckoi peakuuu. [loHsaTre 00 0OpaTUMBIX U
HEOOpaTUMBIX XMMHYECKHX peakiuax. [[oHaTHe 0 TOMOTEHHBIX M T€TEPOTCHHBIX
peakuusx. llonstue o karanuse. [loHsTue o xumuueckoM paBHoBecun. DakTophl,
BJIMSIIOIIME HA CKOPOCTh XUMHUYECKOW pPEAKIUU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHUCIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUU,  JJIEKTPOHHBIM  OanaHc
OKHCJIUTETbHO-BOCCTAHOBUTEIBHOU peaxkuum. CocraBnenue ypaBHEHU



OKHCJIUTENIbHO-BOCCTAHOBUTEIBHBIX  pEAaKIUMA €  HKCMOOJb30BAaHUEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopust JIEKTPOIUTHYECKON AUCCOUUALINN. DIEKTPOIUTHI U HEATEKTPOIIUTHI.
KaTtnonsl, annonsl. MexaHU3M AMCCOLMAIMUA BELIECTB C PA3JIUYHBIMH BUJIAMU
xumuyeckoi cBsa3u. Crenens auccoruanuu. CUiabHbIE U Cadble SJIEKTPOJIHUTHI.

Peakiiuu nonHoro oOMeHa. Y cinoBus MpOTEKaHUSI peakiuii MIOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HOHHBIC YypaBHEHMs peakuuii. CBOWCTBa KHCIIOT,
OCHOBaHMW U coOJell B CBeTe MpEJCTaBICHUN 00 3IEKTPOIUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiuyi Ha MOHBI. [ToHsATHE O THAPOIU3E CONEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHME C MOJICJISIMA KPUCTAIUIMYECKUX PEHIETOK HEOPraHUYECKUX
BEI[ECTB — METAJJIOB M HEeMeTaUioB (rpadura u anMasa), CIOKHBIX BEIIECTB
(x7opua HaTpus), UCCIETOBAHUE 3aBUCHUMOCTH CKOPOCTH XHMHUYECKON pPEaKIuu
OT BO3JEHCTBHUS PA3IUYHBIX (PAKTOPOB, HCCICIOBAHUE DJIECKTPONPOBOIHOCTH
pacTBOpOB BENIECTB, IMpollecca JUCCOIMAIMM KHUCIOT, IIEJoYed U  coJiel
(BO3MOXKHO  WCTIOJIb30BAaHME BHJICO MaTe€pUalioB), TIPOBEJCHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MPU3HAKKM  MPOTEKAHUS  peakiuii  HMOHHOro  oOMeHa
(oOpa3oBanue ocajaka, BBIJEJICHHUE Tas3a, OOpa3OBaHHE BOJIbI), OIBITOB,
WUIIOCTPUPYIOIIUX ~ IIPUMEPBI  OKUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX  pEaKLUU
(ropeHue, peakuuu pasjoKeHHs, COSIUHEHUS), paCliO3HABAHNE HEOPTaHUYECKHUX
BEIIECTB C IIOMOLIBK0 KAYECTBEHHBIX pEAaKUM HAa  HMOHBI, pELICHUE
JKCIIEpPMMEHTAJIbHBIX 3a/a4.

Hemerajiibl 4 MX COeAMHEHUS

OO6mast xapaktepuctuka TamoreHoB. (OCOOEHHOCTH CTPOCHUS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (HU3MYecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJoreHoB. XHMHUYECKHE CBOMCTBA Ha IMPUMEPE  XJIOpa
(B3auMoOJEICTBUE € METaJJIaMH, HEMETaUIaMH, IIejioyaMu). XJIOPOBOJOPO/I.
ConsHass KHCIIOTa, XMMHYECKHE CBOMCTBA, IMOJydyeHHE, NpuMeHeHue. JlelicTBue
XJIOpa W XJIOPOBOJAOPOJA Ha OpPraHM3M 4YeJIoBeKa. BakHeumue XJIOpUAbl U UX
HaXO0XJCHHUE B IIPUPOJIE.

O6mrast xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHBbIC CTeneHu OKucieHus. CTpoeHne n (U3UYECKUE CBOWMCTBA
MPOCTHIX BEIIECTB — KUCIOPOAA U Cepbl. AJUIOTPOITHBIE MOAU(DUKAIINK KHCIOPOIa
U cepbl. XuMUYeCKue cBocTBa cepbl. CepoBOOpPOa, CTpoeHUE, (Ppu3ndecKkue u
XUMHAYECKHE CBOMCTBA. OKCUABI CEPBl KAaK MPEACTABUTEIN KHUCIOTHBIX OKCHUIOB.
Cepnas kuciora, ¢U3UUYECKHE ¢ XHUMHYECKHE CBOMcTBa (00IMe Kak
MpeACTaBUTEN KJlacca KHUCJIOT M crenuduyueckue). XHUMHUYECKHE PEaKIluy,
JeXalme B OCHOBE IPOMBIIIJIEHHOTO CHoco0a MOJYYeHUsS CEPHOM KHUCIIOTBHI.
[Tpumenenune cepHoil KUCI0Thl. COJM CEpHOUM KUCIIOThI, KAUECTBEHHAs PEaKIUs Ha



cynbdar-uoH. HaxoxaeHnue cepbl U €€ COEIUHEHUM B TPUPOJE. XUMHUUYECKOE
3arps3HEHUE OKPYXKAIOIIeH cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPAILCHHUS.

OO6mast xapaktepucTuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHBIE CTENEHU OKUCIEHHS. A30T, pacnpoCTpaHEHHE B MPUPOJE,
dbuzndeckue u xumMuieckue cBoiictea. Kpyrosopor azora B npupojae. AMMHUAK, €ro
dbu3nYecKre 1 XUMHUYECKUE CBOMCTBA, MOoJydyeHUe U npuMmeHenue. Coin aMMOHUS,
ux (pU3nyYecKre U XMMUYECKUE CBOMCTBa, MpuMeHeHue. KauecTBeHHas peakius Ha
MOHBI aMMOHMsI. A30THas KHCJIOTa, €€ MoJiydeHue, (PU3NYECKUEe U XUMHUUYECKHE
cBoiicTBa (0OIlIME Kak TMpeACTaBUTENs KJacca KHUCIOT U cleuuuyeckue).
Hcnonb3oBaHne HUTPATOB W COJEH aMMOHHUS B Kaue€CTBE MHUHEPaJIbHbBIX
ynoopeHuil. XUMUYECKOE 3arpsi3HEHHE OKPYXKaIoLEel cpe/ibl COeIMHEHUAMH a30Ta
(KUCIOTHBIE NOXKAM, 3arpsi3HEHHE BO3JAyXa, MOYBbl W BoAo&MOB). docdop,
ajutoTponHbie Mogudukanmu pocdopa, puznueckue M XUMHUYECKHE CBOWCTRA.
Oxkcun docdopa (V) u dochopHas kuciora, Gu3ndecKue U XUMUUECKUE CBONCTBA,
nosyaenue. Mcnonb3zoBanue (pochaTtoB B KauecTBe MUHEPATIBHBIX YA0OPEHHIA.

O6mas xapakrtepuctuka sneMeHToB [V A-rpynmbel. OCOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCIEHHS.  YTJIEpPOH,  aJUIOTPOIHBIE
Monu(UKALMK, PACIPOCTPAaHEHHE B TMpupone, (U3NUECKUE U XUMUUYECKHUE
cBoiicTBa. Ancop6iusi. KpyroBopot yriepona B mpupoge. Okcunbl yriepoaa, ux
dusznueckre M XUMUYECKHME CBOWMCTBa, JACHCTBHE HA JKUBBIE OPraHU3MBI,
MOJIyYeHHE W TpPUMEHEHHE. DKOJIOTHYEeCKHE MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepona (IV), rumore3a T100ambHOTO TOTEIUICHUS KJIMMaTa, MapHUKOBBIN
addekr. YrompHas KUCIOTa B €€ CONK, X (PU3NUEeCKue U XUMUUYECKHE CBOMCTBA,
nojiyueHue U TnpuMeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTA U CEIbCKOM
XO35IUCTBE.

[lepBoHaUanbHBIC TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KAK O COSTUHEHUSIX
yriepoaa (MeTaH, 3TaH, STUJIEH, alleTUJICH, 3TaHOJ, TTIMLIEPUH, YKCYCHAs! KUCJIOTA).
[IpupogHbie HWCTOYHHKK YTIEBOAOPOAOB (yroyib, TMPUPOIHBIN Ta3, HEPTH),
MPOIYKTHI WX TepepaboTku (OC€H3MH), UX POJIb B OBITY M MPOMBIIICHHOCTH.
[lonsiTe 0 OMONOTMYECKH BAXKHBIX BEIIECTBAX: KUpPaX, OelKax, yriaeBoJax — U UX
polii B KHM3HM 4YeJloBeKa. MarepualbHOE€ €IWHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUM.

Kpemuuii, ero ¢usuyueckue U XUMHUYECKHME CBOWICTBA, MOJYy4YCHHE U
npumenenne. CoenuHeHuss KpeMHusi B mpupoje. OOmue npencraBieHus 00
okcune kpemuusi (IV) u kpemuueBoit kuciore. CUIMKAThl, UX UCIOJIB30BAHHE B
OBITY, B MPOMBIIUICHHOCTU. BakHelIue CTpoUTEIbHbIE MaTepHUalibl: KEepaMHKa,



CTEKJIO, LIEMEHT, OeTOoH, kene300eToH. [IpoOiaeMbl 0€30MacHOTO HMCHOJb30BAHUS
CTPOUTENIBHBIX MAaTEPUAJIOB B MOBCEHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHrue oOpasIloB HEOPraHUYECKUX BEIECTB, CBOMCTB COJITHOW KHCIIOTHI,
MPOBEJICHNE KAaYeCTBEHHBIX PEAKIMi Ha XJIOPUA-UOHBI U HAOJIOJCHUE TTPU3HAKOB
WX TPOTEKaHWsI, OMBITHI, OTpaxkaromue (U3NYECKUEe M XUMHUUYECKHE CBOWMCTBA
rajoreHoB M WX COCAWHEHUM (BO3MOXKHO HCIOJIb30BAHUE BUJIEOMATEPUAIIOB),
O3HAKOMJICHHME ¢ oOpas3laMud XJOpUAOB (TAJOTE€HUIOB), O3HAKOMJICHUE C
oOpasmamMmu  ceppl © €€  coeAMHEHUSIMH  (BO3MOXKHO  HCIOJIb30BaHHE
BUJIeOMAaTepraaoB), HaOMOICHUE TIpollecca OOYTJIMBaHUs caxapa MoJi JAeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM  KHUCJIOTHI, HU3YyYEHHE XUMHUYECKUX CBOMNCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEACHNE KAUYECTBEHHOM peaKIuM Ha Cyibdart-
MOH W HaOJIoZicHWE TpU3HaKa e€ MpPOTeKaHWs, O3HAKOMJIEHHE C (PU3MUECKUMHU
cBOoMcTBamMHu azora, ¢ochopa U WX COCAUMHEHUN (BO3MOXXHO HCIIOJIL30BaHUE
BUJIEOMATEepUasoB), oOpa3iaMu a30THBIX U (HOCHOPHBIX YAOOPEHH, MOydeHHeE,
coObupaHue, paclo3HaBaHWE W M3YYCHUE CBOWCTB aMMHaKa, IPOBEJICHHE
KayeCTBEHHBIX peaKIMil Ha MOH aMMOHHUA U (ochaT-uOH U HU3yUYEHUE MPU3HAKOB
UX MPOTEKaHUs1, B3aUMOJICCTBUE KOHLIEHTPUPOBAHHOM a30THOW KUCJIOTHI C MEJIbIO
(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozenen
KPUCTANTMYECKUX pemETOK anMasza, rpaduta, QyuiepeHa, O3HaAKOMIJICHHE C
IPOIECCOM  aicopOLIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM TMPOTUBOTa3a, MojlydyeHue, coOupaHue, paclio3HaBaHUE U U3YUYCHUE
CBOICTB YIJIEKHCIIOTO Ta3a, MPOBEJEHNE KaYyeCTBEHHBIX peakiuidi Ha KapOoHAT H
CWIMKAT-UOHBl W HW3y4YEHHE TMPHU3HAKOB HUX NPOTEKAHUS, O3HAKOMIIEHHE C
OPOJIYKIMEN CUIMKATHOW MPOMBIIUICHHOCTH, PEUIEHUE HKCHEPUMEHTAIbHbBIX
3a7a4 1o teMe «BaxHenmme HeMeTaIbl U UX COEqUHEHUS.

MeTanibl M UX COeIMHEHUS

OO0mast xapakTEPUCTUKA XUMHUUECKUX AJIEMEHTOB — METaJUIOB HA OCHOBAHHH
ux nosioxeHus B llepmoamueckon cucreme xumuueckux snemeHtoB J[. W.
MenneneeBa u cTpoeHusi aToMoB. CTpoeHHe MeTallioB. MeTajinueckasi CBs3b U
METAJUIMYECKasi ~ KpUCTANIMYEcKass  pemérka.  DIEKTPOXUMHUYECKUU  psif
HanpsHKeHU MeTamnoB. Ousndeckne U XMMUYECKHE CBOMCTBA MeTauioB. OO0mIue
crnocoObl mosyyeHus MeTaioB. [loHsTHE O KOppO3MHM METANJIOB, OCHOBHBIC
crocoObl 3alUThl UX OT Koppo3uu. CrnaBbl (CTajdb, YYTYyH, AIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHUE B ObITY U MPOMBIIIIEHHOCTH.

[llenounble MeTauibl: noJjiokeHue B [lepuoamyeckoil cucTeMe XMMUYECKHUX
snemeHntoB JI. M. MeHaeneeBa, CTpOCHUE HMX aTOMOB, HaXOXJICHUE B MPHUPOJIE.
du3nuecKkue U XMMUYECKUE CBOMCTBA (Ha mpumepe Hatpus u kanus). OKcuibl u



TUAPOKCHABI HaTpusai W Kanus. [IpuMeHeHue MIeNOYHBIX METAUIOB W HUX
COCIUHECHUMN.

IIleno4yHO3EMENBHBIE METAJUIBI MArHUM W KalbLMK: TOJOXCHHE B
Ilepuonnueckon cucreMe xumudeckux ainemeHTos [I. 1. Menneneesa, ctpoenue
MX aTOMOB, HaX0XJI€HUE B IIpupoae. PU3NUECKUEe U XMMHUYECKUE CBOMCTBA MarHus
u Kanblus. Baxkueimue coequHeHHs] Kalblus (OKCUI, THUIAPOKCHUI, COJIH).
XKéctkocTh BOABI U CMIOCOOBI €€ YCTpaHEHHUSI.

ANOMUHME: IOJIO)KEeHUE B [lepnoanyueckoi cuCTEME XUMUYECKHX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aTtoMa, HaxoxkaeHue B mnpupone. dusznueckue u
XUMUYECKHE CBOMCTBA altoMUHMSI. AMDOTEpHbIE CBOWCTBA OKCUJIA U THUAPOKCHUIA
AJTIOMUHUSL.

Kenezo: nonoxenue B Ilepuoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB [l.
. MenaeneeBa, CTpOEHHE aToMa, HaXOXJeHWE B mnpupoje. Ddusznueckue u
XUMUYECKHE CBOMCTBA ene3a. OKCuabl, TUIPOKCU B U conn kernesa (I1) u xenesa
(IIT), ux cocTaB, CBOMCTBA U MOJYYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAaKOMJICHHME C oOOpa3llaMM METAJUIOB M CIUIABOB, HX (HU3MYECKUMU
CBOMCTBaMH, M3y4YEHUE  PE3yJbTAaTOB  KOPPO3UM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUICOMATEPUATIOB), OCOOEHHOCTEH B3aMMOJEHUCTBUS OKCHAA
KaJIbLIMSI M HATpUs C BOAOW (BO3MOXHO MCIIOJIb30BAHHE BUIEOMATEPUATIOB),
UCCIIEIOBAHME CBOMCTB JKECTKOM BOJBI, MPOLIECCA TOPEHUS JKeJie3a B KHUCIOPOAE
(BO3MOKHO  HCMOJB30BAHUE  BUIAECOMATEpPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KAUYECTBEHHBIX PEAKLIMN HAa MOHBI: MAarHUs, KajJablUs, AJIIOMUHUS, LIMHKA, JKEJie3a
(II) u xene3a (III), meau (II), HabmromeHNE M ONMKMCAHUE TPOILIECCOB OKPAITHBAHMUS
IUIJaMEHW HMOHAMM HATpus, Kauusg ¢ Kaablus (BO3MOXKHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), MCCIIeIOBaHNE aM(DOTEPHBIX CBOMCTB THAPOKCHUIA ATIOMUHUS
Y THIPOKCUA [IMHKA, PEIICHUE SKCIEPUMEHTAJIbHBIX 3a/]1a4 0 TeMe «BakHenmue
METAJUIBI U KX COCTUHEHUSIY.

XuMHS U OKpPY:KaWLIas cpeaa

BemectBa m Marepuansl B NOBCEIHEBHOW JKM3HM 4eloBeka. be3omacHoe
MCIIOJIb30BaHUE BEUIECTB U XUMUUYECKUX peakuuid B ObiTy. [lepBas momoinp npu
XUMHYECKHX 0KOTax U OTPABICHUSX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYyXkarollel cpenbl (IpeaesibHas AOMyCTHUMAs
KOHIIeHTpalus Beuects, nainee — [1JIK). Ponp xumMuu B pemieHnn 3KOJIOrM4ecKuX
npoOJieM.

Xumuueckuit IKCnepumenm:

u3yueHue oOpaslioB MaTepuanoB (CTEKJIO, CIUIaBbl METAIJIOB, MOJIUMEPHBIC
MaTepuarbl).

Meosicnpeomemmnuie ceazu



Peanuzammsi MeXIMpeAMETHBIX CBS3CH NMPU HM3YUYCHWH XWUMHH B 9 Kiacce
OCYILIECTBIISIETCSI 4epe3 HCIOIb30BaHME KaK OOIUX ECTECTBEHHO-HAyYHBIX
MOHATHH, TaK ¥ TIOHSITHH, SIBISTIONTUXCS CUCTEMHBIMH JIJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO IHKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHATHS: HAy4YHBIM (DaKT, TUIOTE3a, 3aKOH,
TEOpHUs, aHaldW3, CHUHTE3, KIacCUu(UKAIUA, TEPUOTUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, HW3MEPCHHE, MOJIEb, SBICHUE, MAaPHUKOBBIN
3 PeKT, TeXHOJIOTUsI, MAaTEPUAIIBI.

dusnka: MaTepusi, aToM, DJJCKTPOH, IPOTOH, HEWUTPOH, WOH, HYKJIHU],
U30TOIBI, PaJMOAKTUBHOCTh, MOJICKYJIA, JJICKTPHUUYCCKUN 3apsj, MPOBOJIHUKH,
MOJYNIPOBOIHUKH, JUDJCKTPUKH, (POTODIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BEIIECTBa, ra3, pacTBOpP, paCTBOPUMOCTb, KPUCTATIITNYECKAs
peméTka, CIuiaBbl, (PU3NYCCKUE BEIMYHMHBI, CAMHHIIBI U3MEPEHUS, KOCMHUYECKOC
IIPOCTPAHCTBO, TUTAHETHI, 3BE3161, COJHIIE.

buonorus: dortocuHTe3, abIxaHue, Owocdepa, IKOCHUCTEMa, MHHEpaTbHBIC
yJI0OpEHHUSI, MUKPOA3JICMEHTBI, MaKPOAJICMEHTHI, ITUTATEIbHBIC BEIICCTRA.

I'eorpadms: armocdepa, rumpocdepa, MUHEpadbl, TOPHbIE TOPOIbI,
MOJIE3HBIE UCKOIAEMbIE, TOTLIIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHNHAN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

JIn4HOCTHBIE PpE3yJbTaThl OCBOEHUSI MPOTPAMMBI OCHOBHOTO OOIIETO
o0pa3oBaHus JOCTUTAIOTCA B XOJ€ OOy4YeHHMs] XUMUU B E€IMHCTBE y4eOHOH H
BOCMUTATEIBHOMN JIESITEIBHOCTH B COOTBETCTBUU C TPAAULIMOHHBIMUA POCCUUCKUMU
COITMOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU II€HHOCTSIMHU, MPUHATHIMH B
oOliecTBe TMpaBWJIaMM W HOPMaMH TIOBEJCHUS M CIIOCOOCTBYIOT Tpolieccam
CaMOITO3HAHMS, CAMOPA3BUTHS U COIMATTU3AIUN 00YUYaIOIINXCS.

JInuHOCTHBIE  pe3yibTaThl  OTPAXKAOT  TOTOBHOCTh  OOydYaromuxcs
PYKOBOJICTBOBATbCSI CHCTEMOM TO3WUTHUBHBIX IIEHHOCTHBIX OpPHUEHTAlMA U
paciIpeHue OMbITa JCSITEILHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpMOTHYECKOr0 BOCIIUTAHMS :

IIEHHOCTHOTO OTHOIIEHUSI K OT€UYECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcCJEeJuI0, MOHUMaHUs 3HAYCHUsS] XMUMHUYECKOW HAYKH B >KU3HH
COBPEMEHHOI'0 O0OIIEeCTBA, CMOCOOHOCTH BJIAJETh JIOCTOBEPHON HHpOpMAIIUCH O
NEPEAOBBIX JOCTHKEHUAX U OTKPBITHUSIX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOUCTBE MHpa U 00OIIECTBa;

2) rpaskIaHCKOr0 BOCTIUTAHUSA:

NPEACTaBICHUS O COLMAJIbHBIX HOpPMax M MPaBWIAX MEXKINYHOCTHBIX
OTHOIICHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIC3HOHM,  y4eOHOMCCIICIOBATEIbCKOM,  TBOPUECKOM W JIPyrux  BUIAX
JESTENHHOCTH, TOTOBHOCTH K pPa3HOOOpPa3HOW COBMECTHOHM MAESITEIbHOCTH TpH
BBITIOJTHEHUU YYEOHBIX, II03HABATENIbHBIX 3aJ]]a4, BBIMOJTHEHUH XUMHYECKUX
AKCIIEPUMEHTOB, CO3JJaHUU YIEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAaHHIO
M B3aUMOIIOMOIIM B TIpollecce JTOW Y4eOHOW JeATEeTbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IIOBEACHHWE W TOCTYIIKM CBOMX TOBApULIEH C MO3UIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOI' 0 MO3HAHUS:

MHPOBO33PEHUYECKUE NPEACTABICHUS O BEIIECTBE M XMMHYECKOW PEAKLINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKM U COCTAaBIISIIOLINE
OCHOBY JIJI IOHUMAHUS CYITHOCTH HAYYHOW KapTHWHBI MHpA, TPEICTaBIEHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX Pa3BUTHUSI MIPUPOJbI, B3aUMOCBA3AX 4YeEJOBEKa C
MNPUPOJTHOM CPEIOi, O POJIM XMMHH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHbIE MOTHBBI, HAIPABICHHbIE HA MOJIyYEHUE HOBBIX 3HAHUU MO
XUMUH, HEOOXOAMMBbIE i1 OOBSICHEHHS HAOJIOJaeMbIX IMPOIIECCOB M SBJICHUM,
MO3HABATEIbHOM, MHGOPMALMOHHON M YUTATEIbCKOW KYJBTYpPbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pPabOThl C Yy4yeOHbIMU TEKCTaMHu, CIPaBOYHOMN



JTUTEpaTypor, JOCTYIHBIMU TEXHUYECKUMHU CpPEACTBAMHU HH(POPMAIIMOHHBIX
TEXHOJIOTHM;

UHTEpPEC K OOYYEHHIO M TMO3HAHWIO, JHOOO3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K caM0OOpa3oBaHWIO, TMPOCKTHOM W  HCCIIEIOBATEIbCKON
NEATeNIbHOCTH, K OCO3HAHHOMY BBIOOpPY HAINPAaBICHHOCTH M YPOBHsS OOy4YeHUS B
JIATbHEUIIIEM;

4) popMupoBaHuA KYJIbTYPbI 310POBbS:

OCO3HAHHUE IIEHHOCTH KU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 370pPOBBIA 00pa3 >KW3HU, OCO3HAHUE TOCJICICTBUU U
HETPUSATHE BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aJIKOTOJIsl, HAPKOTUKOB, KYPEHHS),
HEOOXOAUMOCTH COOJIFOJICHUST TIpaBWJI 0€30MacCHOCTH MpU  OOpAIICHUU C
XUMUYECKUMU BEIIECTBAMU B OBITY U peaJIbHOM KU3HU;

S) Tpy10BOro BOCIIMTAHMS

UHTEPEC K MPAKTHYECKOMY U3YyUCHHIO MPOQEeCcCrii U Tpy/ia pa3IMIHOro poja,
yBOXEHUE K TPYAYy M pe3yyibTaTaM TPYAOBOM AESATEILHOCTH, B TOM YHCIIEC Ha
OCHOBE TIPUMEHEHMS TPEJAMETHBIX 3HAHUM 10 XUMHHU, OCO3HAHHBIA BBIOOD
UHAUBUAYATBHON TPACKTOPHUH MPOIOJKEHUS 00pa30BaHUs C YUYETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEM,
yCIIEIIHON MPOodeCcCHOHAIBHON NESITETbHOCTH U Pa3BUTUSI HEOOXOUMBIX YMEHHI,
TOTOBHOCTH aIalITUPOBATHLCS B MPOPECCUOHAIBHOM CPelIe;

6) ’3K0J10rMYEeCKOro BOCIIUTAHUS

HKOJIOTHYECKH IIEJeCO00pa3HOe OTHOIIEHHWE K TMPUPOJe KAaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIEeCTBOBAHMS, IOHUMAHKE IIEHHOCTH 3JI0POBOTO H
Oe3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3MuecKoMy U TICUXMYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJEHUS
paBmI 0€30MaCHOTO MTOBEJEHUS MTPH pabOTe C BEMIECTBAMH, a TAK)KE B CUTYAIIUIX,
YTPOXKAIOIIKUX 3I0POBbIO U )KU3HHU JIIO/CH;

CIIOCOOHOCTH TIPUMEHATH 3HAHUS, TOJTydaeMble MPU HU3YYCHUH XUMUHU, IS
peLIeHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOUIEH MPUPOJHOM CPENOM, I MOBBILICHUS
YPOBHSI  DKOJOTHMYECKON  KYJIbTYpbl, OCO3HaHHsS TJIO0AJIBHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJeM M MyTel UX pEILICHHs] MOCPEICTBOM METOJ0B XHMUH,
AKOJIOTUYECKOTO MBIIIEHUSI, YMEHUSI PYKOBOJICTBOBAThCA UM B MO3HABATEIbHOM,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MeTanmpeAMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC JJIS
dbopMupoBaHUST MUPOBO33PCHUSI OOIICHAY4YHbIE TOHATUS (3aKOH, Teopus,
MPUHIIKII, TUTIOTE3a, PAKT, CUCTEMA, MPOIIECC, HIKCIEPUMEHT U APYToe.), KOTOPhIE
UCIIOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX MpeIMeTax M MO3BOJSIOT Ha
OCHOBE 3HAHWU U3 ITUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LEIOCTHOMU



HAay4YHOW KapTUHE MUpa, U YHUBEPCAIbHbIC YUeOHbIC NeUCTBUA (ITO3HABATEIbHEIE,
KOMMYHUKATHBHBIEC, PETYJIATUBHBIE), KOTOpbIE 0O€CneunBalOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUIAHMPOBAHUIO M OCYIIECTBICHHIO y4eOHOM
JEeSATENbHOCTH.

Ilo3naBaTe/ibHBbIE YHHBEpPCAJIbHBIE YUeOHbIE JeHCTBHS

ba3zoBble JJornyecKkue NecTBUA:

YMEHHUS UCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOEHUU
3HAaHUMU: PaCKPBIBaTh CMBICI XUMHYECKUX MOHITHN (BBIACTSATH UX XapaKTEepHBIE
NPU3HAKW, YCTAaHABIMBATH B3aUMOCBS3b C JIPYTUMH TOHSTHUSMH), HCIOJIb30BaTh
MOHSITHUS JJ1s1 OOBSICHEHHS OTAEIbHBIX (DaKTOB U SBJICHUHN, BRIOUPATh OCHOBAHUS U
KpUTEpPUU ISl KiIacCU(PUKAIMK XUMHUUYECKUX BEIIECTB U XMUMHUYECKHX PEaKIIHi,
yCTaHABIIMBATh TMPUYMHHO-CIIEJCTBCHHBIC CBSI3U MEXAY OOBEKTaMU H3Yy4YCHUS,
CTPOUTH JIOTUUECKHUE PACCYKJeHUS (MHAYKTUBHBIC, JCAYKTUBHbBIC, M0 aHAJIOTHN),
JienaTh BEIBOBI U 3aKIIFOUCHHUS;

yMEHUE TIPUMEHSThL B TIPOIIECCE TMO3HAHUSI TMOHATHS (MPEIMETHBIC U
MeTarnpeIMEeTHbIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHH,
peoOpa3oBBIBaTh MHUPOKO MPUMEHSEMbIE B XUMUU MOJIENIbHBIC TIPE/ICTABICHUS —
XUMHYECKUN 3HaK (CHMMBOJI JJIEMEHTa), XUMHUYecKas (opmyla U ypaBHEHHE
XUMHYECKOW peakIy — MpHU PElIeHUH Y4eOHO-TM03HAaBATENbHbBIX 3a7a4, ¢ YUETOM
ATUX MOJEIBHBIX NMPEACTABICHUN BBISBISITh M XapaKTE€pPU30BaTh CYIIECTBEHHBIE
NPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKUX PEaKIIUil,
BBISIBJISITE  OOIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHBIE CBSI3H U
IPOTUBOPEUHS B U3YyUAEMBbIX IIPOLIECCaX U SIBJICHUAX.

Ba3oBnble ucciaenoBareabCcKue JeHCTBUSA:

YMEHUE HCIOJIb30BAaTh IOCTABJICHHBIE BOINPOCHI B KAYECTBE WMHCTPYMEHTA
MO3HAHWA, a TaKKe B KA4eCTBE OCHOBBI I (POPMHUPOBAHHS THUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOPETeHHE ONbITa MO IUIAHUPOBAHHUIO, OPraHHW3allMd W TPOBEICHUIO
YUYEHUYECKUX HKCIEPUMEHTOB, yMEHUE HaOI0JaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €0 Pe3yJbTaT, GOPMYIUPOBATH 00OOIIECHUS U
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEAEHHOTO OMBITA, UCCIEAOBAHHUS, COCTABIATH OTYET
0 mpojerIaHHoli padore.

Pabora ¢ ungopmaumeii:

yMEHHE BBIOWpaTh, AHAIW3UPOBATH W WHTEPIPETUPOBATH HHQPOPMAIIUIO
pPa3IUYHBIX BUJOB U (POpM MpECTABICHUS, MOTYYaeMyI0 U3 pa3HbIX UCTOUHHKOB
(Hay4HO-TIOMYJISIpHAST  JIUTEpaTypa XUMHUYECKOTO COJAEpP)KaHUS, CIPaBOYHBIC
nocodbusi, pecypcbl MHTepHeTa), KPUTUYECKU OIIEHUBATH MNPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OpMAIIHIO;



YMEHHE MPUMEHSITh PA3JIMYHbIE METOJbI M 3alpOoChl NMPU MOHUCKE U OTOOpE
uH(pOpPMaIMM W COOTBETCTBYIOUIMX JAHHBIX, HEOOXOJMMBIX ISl BBIIOJHEHUS
y4eOHBIX U MO3HABATENBHBIX 3a/1a4 ONPEAEAEHHOrO TUIA, MPUOOPETEHUE OIbITA B
00JaCTH  MCMOJB30BAHMUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOil aKTUBHOI'O MCIOJIB30BAHMS PA3IMUHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSTEJILHO BHIOMPATh ONTUMANIbHYIO (POpMY IpeacTaBlieHus HHOpManuu u
WUIIOCTPUPOBATh pelIaeMble 3aJauyd HECJIOKHBIMU CXEMaMH, JuarpaMMamH,
ApyruMH popMaMu rpauKu U UX KOMOMHAIUSMU;

yMEHHE HCHOJb30BaTh M AaHAJIM3UPOBATh B Mpolecce ydyeOHOU W
UCCJIeI0BATEIbCKON AESTENIBHOCTH MH(OPMAILMIO O BIUSHUU IPOMBIIUIEHHOCTH,
CEJIbCKOTO XO034MCTBAa M TPAHCIOPTAa HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOU
Cpelibl.

KommyHuKkaTHBHBIE YHUBeEpcaibHbIe yUeOHbIe 1eificTBUS:

YMEHHS 3aJaBaTh BOIpPOCHl (B Xoje aAuanora u (WiIM) JUCKYCCUHU) TIO
CylmecTBY  oOCyXJaemMol  TeMbl, (QOPMYJIHpPOBAaTH CBOM  IPEIJIOKECHHS
OTHOCHUTEJIHHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

YMEHHUS  MPEJCTaBIATh  MOJyYEHHBIE  pe3yjbTaThl  IO3HABATEILHOM
JESTENBbHOCTH B YCTHBIX M IHCbMEHHBIX TEKCTaX; JeiaTh IPEe3eHTAIUIO
PE3YJIbTATOB BBIMOJHEHUS XMMUYECKOTO JKCIEpUMEHTa (1abopaToOpHOro OIbITA,
1abopaTopHOM pabOTHI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MIPOEKTA);

yMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHOM M MCCIEOBATENbCKOM  NEATENbHOCTH  MPU  PEIICHUH
BO3HUKAIONIMX MPOOJIeM Ha OCHOBE Y4€Ta OOIIMX MHTEPECOB U COTJIACOBAHMS
no3uiui (00CyXJeHrs, 0OMEH MHEHUSIMU, «MO3TOBBIE MITYPMbD», KOOPIWHAIIUS
COBMECTHBIX JICMCTBHI, OmNpenelieHue KPUTEPUEB IO OICHKE KauecTBa
BBITIOJTHEHHOH pabOTHI U Apyrue).

PeryisiTuBHbIC YHHUBepPCAJIbHbIE yYeOHbIe NeCTBHS:

YMEHHE CAMOCTOSTEIBHO OIPENENATh LEIH JEATEIbHOCTH, ILIAHUPOBATH,
OCYILECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENBHOCTD, BEIOMpATh Hanboee A (HEeKTUBHBIE CIOCOOBI PEIIeHNs] YIEOHBIX U
MIO3HABATEIBHBIX 3a/1a4, CaMOCTOSATEIBHO COCTaBIIATh WM KOPPEKTUPOBATH
MPEJIOKEHHBIA QITOPUTM  JCHUCTBUUA MPU BBINOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMSX,
OLICHMBAaTh COOTBETCTBUE IOJIyYEHHOI'O pE3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIb30BaTh U aHAJIIM3UPOBATH KOHTEKCTHI, IPEJIaraeMble B YCJIOBUU 33IaHUM.

MHNPEAMETHBIE PE3YJIBTATbDI

B cocraBe nmnpeaMETHBIX pE3YJbTATOB IO OCBOCHHUIO 00s3aTEIbHOTO
COJIepKaHMsl, YCTAaHOBJIICHHOTO JaHHOW (eaepaibHOM paboueil MporpamMmon,
BBIICJIAIOT: OCBOCHHBIE OOYYalOUIMMUCS HAy4YHbIE 3HAHUS, YMEHHS U CHOCOOBI



NeHcTBUM, creuudpuueckue s MOpeAMETHOM o0macTu  «XUMHS», BHJbBI
NEATeNIbHOCTH 10  TOJIYYEHHWIO HOBOTO  3HAHHUS, €ro  HWHTepIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYaIUsX.

K xoH1y oOyuenus B 8 kij1acce nmpeaMeTHbIE pe3yJibTaThl HA 6a30BOM YPOBHE

JOJIKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD Y OOYUYAIOIIMXCS YMEHUM:

e PACKpPBIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX TOHSTHUN: aTOM, MOJIEKYIa,
XUMUYECKUI 3JIEMEHT, MPOCTOE BEIIECTBO, CI0XHOE BEIECTBO, CMECh
(oHOpPOIHASE M HEOIHOPOJIHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJICKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBa, MOJIb, MOJSIpHAas Macca,
MaccoBasi JIOJIsl XUMUYECKOTO AJIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00BEM,
OKCHUJI, KHCJIOTA, OCHOBaHHUE, COJIb, DJIEKTPOOTPHUIATEIBHOCTb, CTEIECHBb
OKHCJICHUS, XMMHYECKasi peakius, KiacCUuPuKamus peakiuil: peakiuu
COCIMHEHUS, PEaKIMu PA3JI0KCHUS, PEAKIMU 3aMEIIeHUs, peaKIuu
oOMeHa, HK30- ¥ SHJIOTEPMUUYECKHUE PEaKIIMH, TEIUIOBOM 3P(DEKT peakinu,
SAPO aToMa, JJIEKTPOHHBIM CIIOW aToma, aTOMHash OpOUTa b, pPaguyc
aToMa, XMMHYECKasl CBsI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJCHTHAs CBS3b,
MOHHAsl CBSI3b, MOH, KaTHUOH, aHWOH, pPacTBOp, MAaccoBas JI0Js BEIIECTBa
(mporeHTHAs! KOHIIEHTPAIIKsl) B pacTBOPE;

e WUIIOCTPUPOBATH B3aUMOCBS3b OCHOBHBIX XHUMHUYECKUX TMOHATHH H
NPUMEHATH 3TH HOHATUS MIPU ONMCAHUH BEUIECTB U UX NPEBPALICHUN;

e HCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTaBIIeHUS (OpMyI
BEIIECTB U YPABHCHUI XUMUYECKUX PEAKIIUN;

e ONpENENSATh BAJICHTHOCTH ATOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCJCHUS  JJIEMEHTOB B OWHApHBIX  COCAMHECHHSX,
NPUHAJIEKHOCTh BELIECTB K OMNPEACIEHHOMY KIIACCY COEIWHEHHH IO
dbopMymnam, BHI XUMHYECKOW CBsI3W (KOBaJICHTHAsT W HWOHHAs) B
HEOPraHUYECKUX COCTMHEHUSX;

e packpeiBaTh cMbica llepmogmueckoro 3akona J[. M. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAaHUE MEPUOJIUYECKON 3aBUCHMOCTH CBOWCTB
XUMUYECKUX 3JIEMEHTOB OT UX MoioxkeHus: B [lepmoamueckoit cucreme,
3aKOHOB COXPAaHEHMS MacChl BEHIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHUSsI, 3aKOHA ABOTapo;

e ONHUCHIBATH W XapakTepu3oBaTh Tabmmunyto Qopmy Ilepuogmyeckoii
CUCTEMbl XUMHUUYECKUX DHJIIEMEHTOB: pa3jiuyaTh TMOHATUS «TJAaBHAs
noarpynna (A-rpynna)» u «mo0oyHasi noarpymnmna (b-rpymnmna)», maneie u
OoJIbllIMEe TEPHOJIbl, COOTHOCHUTh OOO3HAUYEHMs, KOTOPbIE HMEIOTCS B
tabnune «llepuonnueckas cucrtema xumudeckux osnaemento . .
MenneneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUSI aTOMOB



XUMHYECKUX AJIEMEHTOB (COCTaB M 3aps sapa, 00lliee YUCI0 3JIEKTPOHOB
U pacnpeereHne uxX no 3JeKTPOHHBIM CII0SIM);

KJIACCU(PUIIMPOBATh XUMUYECKHE DJIEMEHTHI, HEOPraHUYECKUE BEILECTBA,
XUMUYECKHE peakiuu (MO YUCIYy M COCTaBy Y4YacTBYIOUIUX B PEaKIIUU
BELIECTB, MO TEIIOBOMY 3D (DEKTyY);

XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPXKIasi OMUCAHUE TPUMEpPAMU MOJIEKYISIPHBIX
YPaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKIUN;

IPOrHO3MPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAlICHUA B
Pa3IUYHBIX YCIOBUSX;

BBIUUCISATh OTHOCUTEIBHYIO MOJIEKYJSIPHYI0O M MOJISIPHYIO  MAaccChl
BEIIECTB, MAaCCOBYIO JOJIO XUMHUYECKOro »dJeMeHTa 1o Qopmylie
COEIMHEHHUS, MACCOBYIO JIOJIIO BEIIECTBA B PAaCTBOPE, MPOBOAUTH PACUETHI
110 YPAaBHEHHUIO XUMHUECKOHN pPEeaKInu;

MPUMEHSATh OCHOBHBIE OIEpaIliid MBICIUTEIIBHON JEATEIBHOCTH — aHAJH3
U CUHTE3, CpaBHEHHUE, O00OOIIeHHE, CHCTeMAaTHU3aluio, KiacCU(UKAIHUIO,
BBISIBIICHE NPUYMHHO-CJIEICTBEHHBIX CBA3€M — MJI1 M3Yy4YEHUS CBOWCTB
BEIIECTB W XHMHYECKHX pEaAKUUW, ECTECTBEHHO-HAyYHbIE METO/bI
MO3HaHUs — HaOI0/IeHne, H3MEpPEHUE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peanbHBIN U MBICJICHHBIN);

cleioBaTh  NIpaBUJiaM  [OJb30BaHUS ~ XUMHUYECKOM  MOCYyIoH U
1abopaTopHBIM 00OpYAOBaHHWEM, a TaK)Ke TpaBuUiIaM oOOpalieHus C
BEILIECTBAMU B COOTBETCTBUM C HWHCTPYKUUSIMU I10 BBINOJIHEHUIO
7a00paTOPHBIX XMMHYECKUX OIBITOB IO TMOJYYCHHIO U COOHUPaHUIO
ra3oo0pa3HbIX BemIeCTB (BOJOpOAA H KHUCIOPOJa), TMPUTOTOBICHHUIO
pacTBOPOB C OMNPEAECIEHHONM MAaCCOBOM JI0JI€ pacCTBOPEHHOTO BEIIECTBA,
IUIAHUPOBaTh M MPOBOAUTH  XMMHYECKHE  DKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB HIEIOYEH U KUCIOT C OMOIIbIO UHAUKATOPOB
(makmyc, heHondTanenH, METUIIOPAHXK U IPyTHUE).

K xoHy oOydenus B 9 kij1acce npeaIMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIINXCS YMEHUM:

pPacKphIBaThb CMBIC] OCHOBHBIX XHUMHYECKHX TIIOHSATHWA: XUMHYECKHUI
3JIEMEHT, aTOM, MOJIEKyJa, HMOH, KAaTMOH, AHHWOH, IPOCTOE BELIECTBO,
CJI0’KHOE BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTENEHb
OKHUCJICHUS, XUMUYECKasi peakiusi, XUMUYECKasi CBs3b, TEIJIOBOM 3(PeKT
peakiuu, MOJb, MOJISIpHBIA  O0BEM,  pacTBOp,  BIEKTPOJUTHI,
HE3JICKTPOJIUTHI, SJEKTPOJIUTHYECKAs IUCCOLMALHNS, PEAKIMH HOHHOIO
oOMeHa, KaTaliu3aTop, XUMHYECKOE paBHOBECHE, OOpaTuMble U



HEOOpaTUMBbIE pEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pEaKIIUU,
OKHCJIUTE]Ib,  BOCCTAHOBHUTEIb, OKHCJICHHE U  BOCCTAaHOBJICHUE,
ajioTponus, aMmGpOTEPHOCTh, XUMHUUECKasi CBSI3b (KOBaJICHTHAsl, UOHHAs,
METaJUIMYecKasi), KpUCTAUIMYeCcKas pelI€TKa, KOppo3us METalljoB,
CIJIaBbl, CKOPOCTh XHMHYECKON pEaKUHH, NPEAEIbHO JOMyCTUMAasd
koHueHTpauus [1/IK BemecTsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHWYECKUX TIOHSITHU W
NPUMEHSTH 3TU MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPAICHUI;
UCIIOJIB30BaTh XUMUYECKYI0 CHUMBOJUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKIIHIA;

ONpPEAEsATh BAJICHTHOCTh U CTENEHb OKUCICHUSI XUMHUYECKUX JIEMEHTOB B
COCIMHEHUSAX PA3JMYHOrO COCTaBa, IMPUHAMICKHOCTh BEIIECTB K
onpenenéHHOMY KJIacCy COEIUHEHUN 1Mo ¢opMyninaMm, BUJ XUMHUUYECKOU
cBs3u (KOBAJICHTHAs, WOHHAs, META/UNIMYECKas) B HEOPraHHMYECKUX
COCMHEHUAX, 3aps]] MOHA M0 XUMHYECKOU (opmylie, XapakTep cpelbl B
BOJIHBIX PAaCTBOpPAX HEOPraHUYECKUX COCAMHEHUM, TUIT KPUCTALIMYECKOU
peLIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cmbich [lepuomnueckoro 3akona [[. U. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATH M XapaKTEepU30BaATh
TabnuuHyro dopmy Ilepuonnueckoil CUCTEMBl XUMUYECKHX SJIEMEHTOB:
pasnmuuath TOHSATHS «TJIaBHas moarpymnmna (A-rpymnma)y W «moOodHas
noarpynna (b-rpymnma)», Maible W OONBIIME TEPHOJBI, COOTHOCHTH
0003Ha4YeHUsS, KOTOpPBhIE HMMEIOTCS B TEPUOAUYECKOM TabmuIEe, C
YUCJIOBBIMM  XapaKTEPUCTUKAMU  CTPOCHHMSI  aTOMOB  XHMHYECKHUX
2JIEMEHTOB (COCTaB MW 3apsa snapa, oOIIee YHCIO DJICEKTPOHOB U
pacrpeneicHie HX 10 DJICKTPOHHBIM CJI0sIM), OOBSICHSATH oOOIIne
3aKOHOMEPHOCTH B M3MEHECHUH CBOWMCTB 3JIEMEHTOB U MX COCAUHEHHUH B
npeenax MaJibIX MEPUOJ0B U TJIABHBIX MOJATPYIIl C YYETOM CTPOEHHS UX
aTOMOB,;

KJIAaCCH(HUIIUPOBATh XMMHUYCCKHE DJIIEMEHTHI, HCOPTaHUYECKHUE BEIIECTBA,
XUMHUYECKHE pPeakiuu (M0 YHUCIYy U COCTAaBy YYaCTBYIOIIMX B PEAKIUU
BEIIIECTB, MO TEIIOBOMY 3(PheKTy, 10 M3MEHEHUIO CTETICHEH OKHUCIICHHS
XUMHUYECKHUX JIEMEHTOB);

XapaKTepru30BaTh (OMUCHIBATH) OOIME W CHEMUPUUECKUEC XUMUUYCCKUE
CBOMCTBAa MPOCTBIX M CJIOXHBIX BEIIECTB, IOJATBEPKAasi OIMUCAHUE
NpUMEpaMUd MOJICKYJISIPHBIX M HOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIU;

COCTABJIATh YPABHEHUS DJICKTPOJUTUYECCKON JIUCCOLMALIMU  KHUCIOT,
LIETIOYEN U COJIEH, MOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIUIA HOHHOTO



oOMeHa, YpaBHEHHS pEaKIuil, TMOATBEPKAAIINX CYIIECTBOBAHUE
TeHETUYECKOU CBS3M MEXK/Yy BEIIECTBAMH Pa3IMUHBIX KIaCCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
MIOCPEICTBOM COCTaBJICHHS JIEKTPOHHOTO OaaHca dTHX PeaKInii;
IPOTHO3MPOBAThH CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHHUS,
BO3MOXXHOCTH TIPOTEKAHHS XUMHUYCCKUX TMPEBPAIICHUA B Pa3IMYHBIX
YCTIOBHSIX;

BBIYUCIIATh OTHOCHUTEIBHYI0 MOJEKYISIPHYIO W MOJSIPHYIO MaccChl
BEIIECTB, MAacCCOBYIO [OJIO XHMHYECKOTO »JJIeMEHTa 1o (dopMyle
COCTMHEHHsI, MACCOBYIO JIOJIFO BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI
10 YPAaBHEHUIO XMMHUYECKON PeaKIInu;

coOnoaTh  MpaBWja  MOJIB30BAaHUS ~ XMMUYECKOM  MOCylod U
nabopaTopHBIM O0OpYIOBAaHWEM, a TakXKe IMpaBWwiIa OOpameHus ¢
BEIIECTBAMU B COOTBETCTBHM C WHCTPYKUHUSMH TIO BBHITIOJHCHHIO
1a00paTOPHBIX XUMUYECKUX OTBITOB IO TIOJYYCHHIO W COOMpaHUIO
ra3000pa3HbBIX BEIIECTB (AMMHUAKa U YTIIEKUCIIOTO Ta3a);

OPOBOAUTh  PEAKIMH, TMOATBEPKIAIONIME  KAuYeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEHIECTB: PACIIO3HABAThH OMBITHBIM MYyTEM XJIOPHUA-, OPOMHUI-,
uoaua-, kKapOoHat-, ¢ocdar-, cuiIMKaT-, CyJibdaT-, THUIPOKCUI-HOHBI,
KaTHOHBl aMMOHHUSI M MOHBI U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHNE B
BOJIHBIX PACTBOpaX HEOPraHUYECKUX BEUIECTB;

NPUMEHSITh OCHOBHBIE OTEpAIlMi MBICIIUTEIFHON ACSTEIBHOCTH — aHAIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIEHHe, CUCTEMATU3allUI0, BbBISBICHUE
NPUYUHHO-CIIEJICTBEHHBIX CBSI3€M — 711 M3Y4YEHHsS] CBOMCTB BEIECTB U
XUMHYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METOAbl TO3HAHUS —
HaOJI0/IeHHe, U3MEpPEHUE, MOJIECIUPOBAHHUE, SKCICPUMEHT (pealbHbI U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KounyecTBo yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbHIE)
KonTtpoibHbie IIpakTH4eckue
n/n TeM NPOrpaMmabl Bceero o0pa3oBaTe/ibHbIE PECYPChI
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMUYeCKHE OHATHS
Xumust — BakHas 00J1aCTh

1 €CTECTBO3HAHUSA U 5 ) bubmuorexa [JOK

' MIPAKTUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTBa n xumuueckue 15 | bubmuorexa [JOK

' peaKuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bosznyx. Kucnopoa. [Tonsitue 6 bubnuoreka [JOK

) 00 OKCHIax https://m.edsoo.ru/7f41837c
29 Bopopoa. [lonsitue o kucnorax g 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837c¢
)3 Bopna. PactBopsl. [Tonsitue 06 5 | 1 bu6mmoreka [JOK

) OCHOBAHHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIACCBI 1 | | bubnunoreka [JOK

) HEOPraHUYECKUX COCIMHEHNN https://m.edsoo.ru/7f41837c¢

Hroro no pazneny 30

Paznean 3. Illepuoanyeckuii 3akoH u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumuueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUU




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubmuoreka [IOK
' XUMHUYECKUX AemMeHToB /1. W. https://m.edsoo.ru/7f41837¢c
MemnneneeBa. CtpoeHue atoma
52| Omenmennor : buGiorera LOK
https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEJIbHBIE PEAKITUN
Hroro no pazgeny 15 brbmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubnmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




9 KUIIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoTsbI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeJoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS] JUCCOIUALIHSL. g 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpPaX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/JILI M UX COeANHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUYECKHUX 4 1 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKIX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYIIIBL L€p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
2.3 aneMeHToB VA-rpymmsl. A30T, pocdop u ux 7 1 Bubmmorexa LIOK
' PYIIIBL. ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHHI U UX COCAUHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnuorexa [JOK
3.1 Obmye CBOHCTBA METAIIIOR 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Bakueiinue MeTaiuisl 1 X COSTUHEHUS 16 hitps://m.edsoo.rw/ 76412636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 B TepHajbl B )KU3HU YeJIOBEKA 3 bubmorexa HOK
' CliecTBa 1 Matep . https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesenBHOE BbE 3 bu6mmoreka [IOK
PBHOE Bpeit https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68







IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoThl padoTsbI
pecypchl
| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 IlousTue o MeToMax MO3HAHUS B XUMHUU 1 bubmorera [IOK
A https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «[Ipasuia
3 paboTHI B TaOOPATOPUU U TIPUEMBI | bubnuoreka [IOK
oOpareHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pasaeiieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2
5 «Paznenenne cmeceit (Ha mpumepe 1 bubmmorexa [TOK
A . p p https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bubmuoreka [JOK
6 A 1
TOMBI H MOJICKYIIbI https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKHUE AIEMEHThI. 3HAKH | bubmuoreka [JOK
(CMMBOJIBI) XUMHYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U coKHBIE BeLeCTBa 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6¢
bub OK
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 nomrorexa [

https://m.edsoo.ru/ff0d2d50




3aKOH MOCTOSHCTBA COCTaBa BEIICCTB.

bubmuoreka [JOK

10 X eckas o a. BasienTHOC
HIMIH A bopuyn HCHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JICMECHTOB
1 OTtHocuTeNbHAs aTOMHAsI Macca. bubnuorexa [JOK
OTtHocuTenbHAsE MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
3JIEMEHTA B COCAUHECHUU https://m.edsoo.ru/ff0d350c
13 Konunuectso Bemnecta. MoJib. bubmmoreka [{OK
MonspHas macca https://m.edsoo.ru/ff0d5230
14 dOu3nvecKrue U XUMUYECKHE SBICHHUS. bu6moreka [IOK
XuMU4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky n ycnoBHs MPOTEKAHUS bubnuoreka [JOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHECHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJimuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmmorexa [TOK
Hectsa no yp htps://m. edsoo.ru/ff0d5708
peakui
Knaccudukanus XuMuuecKuX peakiuii
bubmuorexka [JOK
18 (coenuHEHMS, Pa3JIOKCHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHIMKIoneaucT. O6o0IeHne 1 bubmmorexa [TOK
I AHCT. Hf https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3allusl 3HaAHUI
20 KonTponpHas padota Nel mo teme bubnuoreka [IOK
«BelecTBa U XUMUYECKHUE PEAKLIU https://m.edsoo.ru/ff0d4290
)1 Bo3nyx — cmecs razos. Cocras bubnuorexa [IOK

Bo3ayxa. Kucnopoa — sneMeHt u

https://m.edsoo.ru/ff0d448e




npocroe BeuecTBo. O30H

duznueckue 1 XUMHUYECKUE CBOUCTBA

22 KHCJIOpoJia (PeaKuy OKUCICHUS bubmorexa HOK
poJa {peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 oxcumax
CriocoOBI MMOJTydeHUsT KHUCIOpOoia B
23 71a00paTOPHH M TTPOMBIIIICHHOCTH bubmmorera [JOK
PATOPHITH TP ' https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TenoBoii 3¢ ekt xumMuueckoin
24 peaKuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TommuBo (HedTh, yroias U METaH).
25 3ar ﬂsHeéHeqllm . a, CIIOCOOBI zzro Bubnmorera [IOK
p xS, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
[IpakTrueckas padota Ne 3 o Teme
26 «ITonmyuenue u coOMpaHue KUCIOPO/Ia Bubmmorexa [IOK
i N p posa, https://m.edsoo.ru/ff0d4ae2
H3y4YEHHUE €ro CBOMCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuorexka [JOK
BeniecTBo. Haxoxaenue B mpupoe https://m.edsoo.ru/ff0d4dd0
)3 dOu3nyecKnue U XUMUYECKHUE CBOMCTBA bubnuoreka [JOK
Bojzopoaa. [IpumeHnenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITondaTtue o KuCIOTax U COJISIX bubmotera [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaktuyeckas padora Ne 4 o teme
bu6mmoreka [JOK
31 «[Tomyuenue u cobupanue Bo10po/a,

HU3YUCHHUC CTO CBOMCTBY

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




MomnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorajapo https://m.edsoo.ru/ff0d542¢
Brrunciienus 00béMa, KOJIMYECTBa
33 BEIIECTBA ra3a 1o ero N3BECTHOM bubmorexa HOK
m My https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILIECTBA WM 00BEMY
Brruuciienus 006EMOB ra3oB 10
34 aBHCHHIO PEAaKIIMU HAa OCHOBE 3aKOHA bubmiorexa HOK
ypag peadnti 1 https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOIIICHUI T'a30B
35 du3nvecKkrue U XMMHUYECKHEe CBOMCTBA bu6moreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [lonste 06 bubnuoreka [JOK
MHJIAKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbilieHHbIE
37 ¥ HEHACBIIIISHHEIC pacTBOPEI. MaccoBas bubmorexa HOK
B pacTBOPHL. https:/m.eds00.ru/ff0d5b40
JI0JISI BEIIECTBA B PACTBOPE
[IpakTrueckas padorta Ne 5 o Teme
13 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BEIIECTBA»
39 KounTtponsnas pabora No2 mo teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kiaccupukanus, bubnunoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuyenune u XuMHUYECKUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bubmorexa LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
4 OcHoBaH#usI: cOCTaB, K1accuUKaius, bu6nmoreka [JOK

HOMCHKJIaTypa

https://m.edsoo.ru/ff0d67ca




[Tosydyenne u XuMHUYECKUE CBOMCTBA

bubmuoreka [JOK

43
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, knaccudukanms, bubmmoreka [{OK
HOMEHKIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
KHMCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaune): HOMEHKIIATypa,
46 cnoco((SI)II) O0JI )GHI/H[ XI/IMI/I‘IZEKI/IG bubmorexa HOK
© YACHITL https:/m.eds0o.ru/00ad9474
CBOICTBA
[IpakTueckas padorta Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bu6moreka [IOK
«OCHOBHBIE KJIACChl HEOPTraHNYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXY KiaccamMu bubnuoreka [IOK
HEOPraHWYECKUX COCAMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IeH e U cucTEMAaTH3alHs 3HAHUHI
B t https://m.edsoo.ru/00ad9cb2
KontponbHas padota Ne3 o teme
" bubnuoreka [JOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9¢ela
COEAUHEHUH
[TepBbie MONBITKH KIacCUpUKAITIT
bubmuorexka [JOK
51 XHUMHUYECKUX 3JIEMeHTOB. IloHsATHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax cXOJHbIX 3JIEMEHTOB
ITepuoaudeckuit 3aK0H U
52 Hepno MYeCKasi CHCTEMa XMMHYSCKUX bubmotera [JOK
proa https://m.edsoo.ru/00ada52c
anemenToB [l. 1. Menneneepa
bu6nmoreka [JOK
53 Ilepuopl, rpymnbl, NOATPYIIIBI

https://m.edsoo.ru/00ada52c




Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

54
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIIeKTPOHHBIX 000JI0UeK
55 aToMoB 3JieMeHTOB [leproanueckoit bubmmorera [JOK
pHoz https://m.edsoo.ru/00adabbc
cucremsl JI. 1. MenaeneeBa
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA MO €T0 MOJOKEHUIO B bubnuoreka [JOK
[Tepuomnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenwue [lepronnyueckoro 3akoHa st
57 pa3BuTHA Hayku U npaktuku. . 1. bubnuoreka [JOK
MenneneeB — y4€HBIN, Me1aror u https://m.edsoo.ru/00ada96e
rpak JaHuH
PesepBHEblil ypok. O000IIIEHNE U
58 CI/ICTIe)MaTI/I?;Zp vs 3HaHUH / bubmorexa OK
. 1 https://m.edsoo.ru/00adb33c
Bcepoccuiickas mpoBepoyHas padoTa
KontponbHas padota Ned4 o Teme
59 «Ctpoenue atoma. XUMHYECKas CBA3bY» bubmmorexa [TOK
POCIHIIE GTOMA. https://m.edsoo.ru/00adb486
/ Beepoccuiickast mpoBepoyHas pabora
60 DIEeKTPOOTPULIATENLHOCTh ATOMOB bubnunoreka [JOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bub6 K
61 HNonnas xumuueckas CBsizb uosmorexa T10
https://m.edsoo.ru/00adac34
2 KoBanenTHas nosnsipHas XuMu4eckas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBanenTHas HenossspHas XuMu4eckas bu6nuoreka [IOK
CBS3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCTIEHUS bubmuoreka [JOK




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

65 OKHCIIUTENHEHO-BOCCTAHOBUTEIHHBIC | bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmmoreka [IOK
1
66 OKHUCIUTEIN U BOCCTAHOBUTEIN hitps-//m.edsoo.ru/00adb076
Pesepsueblil ypok. O000IIIEHNE U
67 CI/ICTIe)MaTI/BZp 1551 3HaHPII>I'IH 10 TEME 1 bubmmorexa LHOK
H https://m.edsoo.ru/00ad9cb2
«CtpoeHne atoMa. XUMHUECKasi CBSA3bY
68 PesepBHblit ypok. O60011IeHNE U 1 bubnuoreka [JOK
cUCcTeEMaTu3anys 3HaHu! https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /l. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
2 CBOMCTB XMMHUYECKHUX IJIEMEHTOB 1 bubmorexa OK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYeCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xuMuueckoil CBS3U U THUIEI | bu6mmoreka [JOK
KPUCTALUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontponpnas padorta Nel o reme
5 «IToBTOpeHue U yriyOneHne 3HaHuI 1 1
OCHOBHBIX Pa3/elioB Kypca 8 Kiacca
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN
7 eakuuu. IIoHATHE 0 TOMOI€HHBIX U 1 bubmorexa LIOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOre€HHBIX PEaAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6nmoreka [JOK
8 @DakTOpbl, BIUAIOIINE HA CKOPOCTh 1

XUMHUYECKOMN PCaKIUU U IMOJIOKCHUC

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




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmmoreka [{OK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKON
10 ncconuanyy. CHIBHBIE U CIIa0bIE bubnmorexa LHOK
A HHATIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 HMounrie ypaBHEeHUS peakIinit bubnmorexa LHOK
P beardt hitps://m. edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAaHUH B CBETE IIPEICTABICHUN bubmorexa LOK
pesl hitps://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 NpeacTaBIeHi 00 bubmorexa HOK
e } hitps:/m.eds0o.ru/00add8b2
ANEKTPOJIUTUUECKON JUCCOIHAITIT
14 ITonaTue o ruapoIN3E COIeH bubmorexa HOK
P hitps://m.edso0.ru/00add9d4
15 O06o001IeHNE B CHCTEMAaTH3aIIHs bubnuoreka [JOK
3HAaHUU https://m.edsoo.ru/00addd12
[IpakTrueckas padota Ne 1.
bubmuoreka [JOK
16 «Pemenue sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a4uy
KounTtponsnas pabora No2 mo teme
17 «DIEKTPOIUTHYECKAS JUCCOIIHAIIHS bubmnorexa [IOK
p a HHaru. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO0111ast XapaKTEpPUCTHKA FaJIOTEHOB.
18 XHMquCI?He CBl(j)I\/'ICTBa Ha IIpuMepe bubmorexa [IOK
p p https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnmoreka [JOK




XUMHUYECKHE CBOMCTBA, MOTYYCHHE,

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

MIPUMEHEHUE
[IpakTtuyeckas padora Ne 2 o teme
20 «ITonmyueHnue CoITHON KUCTOTHI bubmorexa HOK
yi B . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONUCTB»
Brruucnenus mo ypaBHeHUSIM
21 XUMHUYECKHUX PEAKIINH, €CIIU OOUH U3 bubmmorexa LHOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB JaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA DJIEMEHTOB bubmuorexa [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
ATOTpOTIHBIE MOTU(UKAITIU CEPBI.
” Haxosxienne ceprl v €€ coeAMHEHU I bubnuoreka [IOK
B Npupoe. XUMHUYECKHE CBOICTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo10pO1, CTPOCHHE, bubnuoreka [IOK
(bu3uYeCcCKre 1 XUMUYECKHUE CBOKMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KUCIIOTA,
25 (bu3UYecKre 1 XUMUYECKHUE CBOHMCTBA bubmorexa HOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XUMHUYECKUE PEAKIUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJYYEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 10JIM BbIXOJa bubmuoreka [JOK
NPOAYKTa PEeaKIuH https://m.edsoo.ru/00adec8a
28 OO1ast XapakTepUCTHUKA DIIEMEHTOB bubnmoreka [JOK




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

https://m.edsoo.ru/00adeea6

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYCHUE U brbmmorexa [TOK
> HOIYA https://m.edsoo.ru/00adf004
MIPUMCHCHHE
[IpakTnueckas padora Ne 3 o Teme
30 «ITonmyueHue aMmMuaka, U3y4eHUe ero bubmorexa HOK
Y St https:/m.edsoo.ru/00adf180
CBOHCTB»

31 A3oTHas Kucnora, eé pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnosib30BaHME HUTPATOB M COJICH
aMMOHMSI B KQUe€CTBE MUHEPATIbHBIX

32 00OpeHnii. XUMHUYECKOE bubmorexa LOK
YAODPEHIIL . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoLIel cpebl
COEJIMHEHUSIMU a30Ta
Docdhop. Oxeun dhocdopa (V) u

33 (bocg)o pHa;I KI/ICJ'I(E))Ta q)q)I/II)BI/I(‘IC)CKI/Ie u bubmmorexa [TOK

P ot https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KauecTBE MUHEPAIbHBIX YA0OpEHUH. bubnunoreka [JOK
3arpsi3HEeHUE IPUPOJAHON Cpebl https://m.edsoo.ru/00adfc20
dbocdaramu
Yrnepon, pacnpocTpaHeHHe B

35 pu l(jz[e gmﬂzecxie 1 XUMHUYECKHUE bubmorexa [IOK

p P ’ https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcuppl yraepoaa, ux pusudeckue u bubnmoreka [JOK

XHMHUYECKHE CBOMCTRA.

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




DKosorndyeckre mpoOIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroapHas KucioTa U €€ Cou bubmorexa HOK
https://m.edsoo.ru/00ae006¢
[TpakTuaeckast padora Ne 4 o Teme
"[lonydeHue yriekucioro rasa. bubnuorexa [JOK

38
KauecTtBenHnas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
non"

[TepBoHauanbHBIEC TOHATHS 00
39 OpraHMYeCKHMX BEIECTBaX KaK O bubmorexa HOK
p https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
40 Kpemunii u ero coenmaeHus bubmorexa LOK
P https://m.edsoo.ru/00ae080a
[Ipaktrueckas padota Ne 5. Pemenue

A1 AKCIEPUMEHTAIBHBIX 337]a4 110 TEME bubnuoreka [IOK
«BaxHeine HeMeTaIbl U UX https://m.edsoo.ru/00aeObf2
COCIMHCHUS
KontponbHas padota Ne3 o teme

. bu6mmoreka [JOK
42 «BaxHeine HEMeTaIbl U UX
https://m.edsoo.ru/00ae0el 8
COCIMHCHUS
OO6mrast XxapaKTepUCTUKAa XUMHUYECKHUX
9JIEMEHTOB — METAJLJIOB.

13 Metannuyeckas CBSI3b U bu6nmoreka [JOK
MeTaJUInYeCcKast KpUCTaJUIMYeCcKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyeckue CBOMCTBa
METaJIJIOB
XHMHYECKHE CBOMCTBA METAJLIOB.

. bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUHN P

HaHpH)KCHI/Iﬁ METAJ1JIOB

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




O0m1re cnocoObl MOTyYeHUs
MertauoB. CruiaBel. Beruucienus no

45 aBHEHUSIM XUMHWYECKHUX PEaKIUU bubnmorexa LHOK
yp PEAKIIH, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COJICPKHUT
npuMecu
bubmmoreka [{OK
46 Ilo € 0 KOppo3 eTaJlIo
HATHE O KOPPO3HH METAILIOR https://m.edsoo.ru/00ae1278
bubmmoreka [{OK
47 eJ1Io0 € MeTall
[enounpie MeTaib https://m.edsoo.ru/00ael4b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
Kallis https://m.edsoo.ru/00ael14b2
49 [Ieno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIbIIMA U Maroui https://m.edsoo.ru/00ael 5e8
50 Baxneimme coemMHEHUS KaJIbITHI bubmorexa HOK
4 a https://m.edsoo.ru/00ael Se8
51 O0001IeHNEe U cUCTEMATU3 AL
3HAHUH
57 JKEcTkoCTh BOJBI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUs https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 mo Teme
S N bu6mmoreka [JOK
53 JKEcTKOCTEL BOABI M METOLI €6
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 JNp—— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHbIe cBOICTBA OKCHIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
Bubmmoreka IIOK
56 Keneso 1

https://m.edsoo.ru/00ael1d86




Oxcupl, TUAPOKCHIBL U COJIU JKEJIE3a

bubmuoreka [JOK

37 (IT) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O06001IeHNe U CUCTEMAaTH3AIUS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuoreka [JOK
«BaxHenme MeTaJlTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS»
Brruncnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT IpUMecH. Beruucienus https://m.edsoo.ru/00ael750
MaCCOBOM JJOJIM BBIXOJa IPOIYKTA
peakuuu
61 O0001IeHre U cCUCTEMATU3 AN
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxuHenme MeTauibl 1 UX
COCTMHEHUS»
63 BemecTBa u Mmarepuaiel B bubnunoreka [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXKaIOLEH Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B periennn bu6nuoreka [IOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHu! https://m.edsoo.ru/00ae0dOa
67 PesepBHrlit ypok. O600IeHE U bubnmoreka [JOK




cUCTeEMAaTU3alus 3HaHUN

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

68 PezepBubIit ypok. O0o0IICHNE U

cUCTeEMaTHU3alus 3HaHUN

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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INPOBEPAEMBbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUS

OCHOBHOM

OBPA3OBATEJILHOM MTPOT'PAMMBI

8 KUIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMLIe NMpeaAMETHBIC PE3YyJbTaThbl 0CBOCHUSA OCHOBHOM
06p330BaTeJ'l])H0]71 nporpaMmsbl OCHOBHOI'O 00111€ero 06pa3013amm

1

IIo Teme: «HepBOHa'-IaJ'IBHI)Ie XUMHNUYECCKHUE ITOHATUS)

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TOHITHI: aToM,
MOJIEKyJIa, XHMHUYECKHH OJJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIIECTBO, CMeCh (OJHOPOJHAS W HEOJHOPOJHAS), BAJICHTHOCTb,
OTHOCWTENIbHAsE aTOMHAas W MOJICKYJSIpHas Macca, KOJIHYECTBO
BEIIIECTBA, MOJIb, MOJISIPHAsh Macca, MaccoBas JOJISI XHUMHUYECKOTO
dJIEMEHTa B COCIMHEHHUM, MOJIIPHBIH 00BEM, XUMHUYECKas pEeakiius,
KIaccuukanmus — peakmii:  PeakIud  COSAUHEHHUsS,  PEaKIHUH
pa3lioKEHUsI, PEaKUUH 3aMEIICHUs, pPeaKIuu oOoOMeHa, 53K30- U
SHJOTEPMHUYCCKHE PEaKIMH, TEIUIOBOM 3(PQeKT peakuuu, pacTBop,

MaccoBasi J10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAIMsI) B pacTBOPE

1.2

HUITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHYECKHUX MOHATHN U

IMPUMCHATD OTHU IIOHATHUA IIPU OITMCAHNU BCHICCTB U UX npeBpameHI/Iﬁ

1.3

HCIIOJIb30BATh XHUMHYCCKYIO CHMBOJIMKY JIsI COCTABJICHHUS (bOpMyJ'I

BCIICCTB U ypaBHeHI/Iﬁ XHUMHYCCKHX peaKHI/Iﬁ

1.4

PaCKpbIBATb CMBICJI 3aKOHOB COXpaHCHHUA MacCChbI BCIICCTB,
IMOCTOAHCTBA COCTAaBd, ATOMHO-MOJICKYJISIDHOI'O YYCHHUSA, 3aKOHa

ABoraapo

1.5

ONpCHACIIATh BAaJICHTHOCTD aTOMOB 9JICMCHTOB B 6I/IHapHI:>IX

COCAUHCHUAX

1.6

KHaCCI/I(I)I/IL[I/IpOBaTL XUMHUYCCKHUE PpCaKIUn (HO qUuClly U COCTaBy

YUYaCTBYIOIIMX B PEaKIH BELIECTB, 110 TEIII0BOMY 3 heKTy)

1.7

BBIUUCIIATE OTHOCUTCIIBHYHO MOJICKYISIDHYHO W MOJIIPDHYIO MACChI

BCIICCTB




1.8

BBIUUCIIATH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTa 1o (opmyIe

COCIUHCHMUS,

1.9

BBIYUCIIATH MAaCCOBYIO JJOJIIO BCIICCTBA B PACTBOPC

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METObl IMO3HAHUS — HAOJIOJCHHE,
U3MEpEHUe,  MOJEIMPOBAHME,  AKCHEPUMEHT  (pealbHbIi U

MBICJICHHBII )

[To Teme: «BaxHelmme npeacTaBUTEIM HEOPTaHUYECKUX BEILIECTBY

2.1

PacCKpbeIBaTb CMBICII OCHOBHBIX XHWMHWYCCKUX TTIOHSTHH: OKCHnI,

KHCJ10Ta, OCHOBAaHHUEC, COJIb

2.2

ONpCACIIATh NPUHAMIC)KHOCTh BCHICCTB K OHpCI[CJ'IéHHOMy KJ1aCcCy

coenuHeHul no popmMynam

2.3

KHaCCI/I(i)I/IHI/IPOBaTB HCOPTraHUYCCKHUEC BCIICCTBA

2.4

XapakTepu3oBaTh (ONMUCHIBaTh) OOIIME XHMHUYECKHE CBOICTBa
BELIECTB PA3IMYHBIX KJIACCOB, MOJTBEP)KIasl ONMUCAHHE MpUMEpaMu

MOJIEKYJIIPHBIX YPaBHEHUIN COOTBETCTBYIOUIUX XUMHUECKUX PEAKIIHi

2.5

IIPOTrHO3UPOBATH CBOMCTBaA BC€IIECTB B 3aBUCHMOCTH OT HX
Ka4C€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IPOTCKAHUA XHUMHYCCKUX

IPEBpALICHUH B pa3IMYHBIX YCIOBHIX

2.6

cleoBaTh MpaBWIaM  TOJb30BAaHUS XMUMHYECKOW MOCynoil u
nabopaTopHbIM O0OpYIOBAaHUEM, a TaKKe MpaBuiaM oOOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HUHCTPYKIHSIMH I10 BBIIOJIHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB IO TMOJIYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BEIIECTB (BOAOPOAA U KHUCIOPOJA), MPUTOTOBICHHUIO
pacTBOPOB C OMpeAenéHHOW MaccoBOMl Jojel pacTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH U MPOBOJUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacrlo3HaBaHUIO PACTBOPOB IIeNo4Yed U KUCIOT C TOMOIIBIO

UH/IMKAaTOpOB (JIakMyc, GeHOIPTaTenH, METUIOPAHXK U APYTHeE)

2.7

IMPOBOIUTH paCIIéTLI 10 YpaBHCHUIO XHMHUYECKOH pcaknuun

I[Io Teme: «llepmommueckunt 3akoH u Ilepuogmueckass cucrema
xumuyeckux snemeHToB JI. WM. MengeneeBa. CtpoeHue aTromoB.

Xumudeckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTCIILHEIC pCakum»

3.1

PACKpBIBATh CMBICII OCHOBHBIX XMMHUYCCKUX MMOHSATHM: AApPO aToma,
BHGKTpOHHLIﬁ clion aToMa, aTOMHas 0p6I/ITaJ'IB, paaunyc aroma,

XUMHYCCKas CBA3b, IOJSIpHAA W HEMOJEIPHAA KOBAJICHTHAA CBA3b,




ANEKTPOOTPULATEIBHOCTh, HWOHHAsl CBSA3b, HWOH, KaTUOH, AaHHOH,

CTCIICHb OKHCJICHUA

3.2

KHaCCI/I(i)I/ILII/IpOBaTB XUMHNYCCKHUEC JJICMCHTBI

33

OTMCBHIBATh U XapaKTepu3oBaTh TaOimuHyro Gopmy llepuoandeckoit
CUCTEMBl XMMMUECKHUX D3JEMEHTOB: pa3iudarh MOHITHUS «TJIaBHAA
noarpynna (Arpynma)» u «mnobouHas mnoarpynna (brpymma)y,

«MaJIple» U «OOJIBIINE) Mepruoabl

34

packpsiBaTh cMbIchn Ilepmogmueckoro 3akona .M. Menpaeneesa:
JACMOHCTPUPOBATh NIOHUMAHUC HCpI/IOI[I/IquKOﬁ 3aBUCUMOCTH CBOMCTB
XUMHUYECCKUX DJJIEMCHTOB OT HUX IIOJOXKCHHSA B HCpHOHH‘-IGCKOfI

CHUCTEMCE

3.5

COOTHOCHUTh  O0O3HAauUeHHUs, KOTOpble HMEIOTCS B  TabmuIe
«llepmogmyeckass  cucrema  XuMuU4Yeckux  anemeHto ..
MenzeneeBa» C YUCIOBBIMU XapAaKTEPUCTUKAMU CTPOCHHS aTOMOB
XMMHUYECKHUX DJJIEMEHTOB (cocTaB W 3apsija  d1pa, oOliee 4YHCIo

AJIEKTPOHOB U pacnpeeNieHue X MO ANEKTPOHHBIM CIIOSIM)

3.6

OIIPpCACIIATh CTCIICHDb OKHCJICHUSA DJIEMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

3.7

ONpCACIIATh BUJ XUMHYECKOH CBSI3U (KOBaHeHTHaH n I/IOHHaSI) B

HEOPraHN4€CKUX COCIUHCHUAX

9 KUIIACC

Kon
NpoBePsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeMeTHbIE Pe3yJIbLTATHI 0CBOEHHS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011Iero 00pa3oBaHus

1

IIo Teme: «BeliecTBo 1 XUMHYECKas peakuus»

1.1

PacKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MOHSATHI: pacTBoOp,
OJICKTPOJIUTBI, HEIJICKTPOJUTBI, JSJICKTPOJIUTHYCCKAd AuUCCOoLMaNus,
pCakiiukn HMOHHOTI'O O6MeHa, KaTaJin3aTop, XUMHYCCKOC PABHOBECHC,
O6paTI/IMLIe n HeO6paTI/IMLIe pcCaKkiuu,
OKHCIIUTCIBbHOBOCCTAHOBHUTCIIbHBIC pcaKknuy, OKHCIIUTCIIb,
BOCCTAHOBHUTCIIb, OKHCJICHHUC W BOCCTAHOBJICHHUC, aAJUIOTPOIINUA,
aM(I)OTepHOCTL, XUMHWYCCKas CBA3b (KOBaJ'ICHTHaSI, HOHHaAas,

MeTaHHI/I‘-IeCKaSI), KpuUcCTallIn4CCKasd peméTKa, CIlIaBbl, CKOPOCTb




XUMHYECKON peaKkuuu

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MOHATUN U

IMPUMCHATH 3TU MOHATHSA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

COCTaBJIATh ypPaBHEHUS HJIEKTPOJUTUYECKON IUCCOLMALMM KHUCIIOT,
HIeJIOYEH M COJIEM, IOJIHBIE M COKpALIEHHBIE YPAaBHEHUS pPEaKLUH

WOHHOTO OOMEHA

1.4

PaCKpbBIBaTh CYHIHOCTH OKHCIHUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaxunﬁ

MOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO OajaHca ITUX peaKIHi

1.5

MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEaKIIMU

IIo Temam: «Hemeramnsl u ux COCAUHCHUA» U «MeTtanael U WX

COETMHEHU S

2.1

XapaKTePU30BaTh (OMUCHIBATE) OOIINE U CTIEIIM(PUICCKUE XUMUICCKHE
CBOWCTBA TIPOCTHIX W CIIOKHBIX BEIIECTB, TMOJTBEP)KIas OIMUCAHUE
pUMepaMy MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIHNX

XUMHUYECKUX PEaKIni

2.2

COCTaBIIATh YPaBHEHUS PEAKIMM, MOATBEP)KIAIONINX CYILECTBOBAHUE

T€HETHYECKOH CBS3H MCXKAY BEIICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

ITPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUA,
BO3MOXXHOCTH IPOTEKAHUA XUMHUUYCCKUX npeBpameHHﬁ B pPa3jIMYHbIX

YCIIOBUAX
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clenoBaTh MpaBWIaM  TOJb30BAaHUS XUMHYECKOW MOCynoil u
1abopaTopHbIM O0OpYIOBAaHMEM, a TAKXKE IpaBWIIaM OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C HWHCTPYKIHSIMH [0 BBIIIOJIHEHUIO
71a00PATOPHBIX XUMUYECKUX OMBITOB MO TMOJYYCHHIO U COOHMpaHHIO

Fa3006p83HLIX BCIICCTB (aMMI/IaKa " YIICKHUCJIOIO 1"8.33)

2.5

IPOBOJUTH PEAKLUUH, TOATBEPXKAAIOIINE Ka4eCTBEHHBIH COCTaB
pa3IMYHBIX BEILIECTB: pPACHO3HABATh OMBITHBIM MYTEM XJOPHJ-,
Opomua, wuoaua, Kapbonar, ¢ocdar, cumukar, cyabdar,
TUJIPOKCUIMOHBI, KaTHOHBl aMMOHHS, HMOHBI HM3Y4YEHHBIX METaJUIOB,

IMPUCYTCTBYIOIHEC B BOOAHLIX pACTBOPAX HECOPIraHNYCCKUX BCUICCTB

[To Teme: «XuMuS 1 OKpyXKarolas cpeia»

3.1

PAaCKpBIBATH  CMBICII  OCHOBHBIX XHMHWYCCKUX MMOHSTHM: HI[K

BCIICCTBA; KOPPO3Us METAIJIOB

3.2

IMPUMCHATH OCHOBHBIC OIICpAlluU MBICIIUTEIbHON JIeSITEIbHOCTH —




aHaJIM3 MW CHHTE3, CpaBHEHHE, O0O00O0IIEHUE, CHUCTEMATHU3AIHIO,
BBISIBJICHHUC HpI/I‘-II/IHHO—CJIeI[CTBeHHBIX CB513€I>’I —  JJId I/I3y‘-ICHI/ISI
CBOﬁCTB BCHICCTB U XHMHUYCCKUX peaKuHﬁ; eCTeCTBeHHOHaqubIC
METOJIbI TIO3HAHUS — HaOINIOJICHUE, HW3MEpPEHUE, MOJICITUPOBaHUE,

9KCIEPUMEHT (PEaJbHbIA U MBICICHHBIN)




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

8 KUIACC

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATHUA

1.1

[Ipenmer xumun. Poiab XMMHM B KU3HM YE€JIOBEKA. XUMHUS B CHUCTEME HayK.
Tena m BemecTtBa. PU3NYECKUE CBOWCTBA BEMIECTB. ATperaTHOE COCTOSIHUE

BCIICCTB

1.2

IlonstHe o METOJaX MMO3HaHUusA B XUMUU. Ywucteie BCIICCTBA U CMECH. Cnioco0n1

pa3aeneHust cMecen

1.3

ATOMBI H© MOJICKYJIbI. XuMudeckne diieMeHTBl. CHMBOJIBI  XHMHUYECKHX

251eMeHTOB. [IpocThie U c10XkKHbIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YIEHUE

1.4

Xumuyeckas popmyna. BalneHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH
IIOCTOAHCTBA  cocTaBa  BemecTB.  OTHOcuTenbHas  aTOMHas — Macca.
OtHocuTenbHAasE MOJIEKYIIIpHAs Macca. MaccoBast JOJIsl XMMHYECKOTO 2JIEMEHTa

B COCIMHCHUH

1.5

KonuuectBo BemectBa. Monb. MonsipHas Macca. B3aumocBsi3p KoinyecTBa,
Macchl W 4YHCIa CTPYKTYPHBIX €OuHUI] BemiectBa. Pacuérel mo Qopmynam

XUMHUYCCKUX COGI[I/IHCHI/Iﬁ

1.6

duznyeckue U XUMHYCSCKHE SBJICHUSA. XHUMHYECKast peaknusga u eé IIPpU3HAKU.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHUYECKHE YpaBHCHUS. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMHYECKUX peakluil (COeTuHEHMs, pa3IoKeHus, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO ¢ XMMUYECKOH TIOCY/ION, C MPaBUIIaMU
paboTel B JabopaTopur W npuéMamMM oOpalieHus C  J1abopaTOPHBIM
o0opynoBaHHEM, H3y4yeHHE M OMNMUCaHUE (PUIUYECKHX CBOMCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIeCTB, HaOmoJeHNe ¢Gu3nyeckux (MJIaBJICHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIKe, KUIEHWE W KOHACHCAIUs BOJAbBI) U
XUMHYECKUX (TOpeHHe CBeYd, [MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBUE MeNa C KHUCJIOTOM) SBJICHWI, HAONIOJEHUE U OIHUCAHHE
MPU3HAKOB TMPOTEKAHHUS XMMHUYECKUX peakuuid (paszlokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTBI C XJIOPUAOM Oapus, pa3lIoKeHUE
ruapokcuaa menu(Il) mpu HarpeBaHuH, B3aUMOJICHCTBHE JKee3a C PACTBOPOM

comu meau(1l), uzyuenue cnocoOoB pazaeneHus: cMeceit (C MOMOIIBI0 MarHUTA,




¢wIbTpOBaHNE, BBIIAPUBAHUE, AUCTHIULALUSA, Xpomarorpadus), MpoBeACHUE
OYMCTKU NOBApEHHOM cOJM, HAOIIOJEHUE U ONMCAHUE PE3YIbTATOB IIPOBEICHUS
OIbITa, WIIOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAaCChl, CO3JaHUE MOJENEH

MOJIEKYJI (I1apOCTEPKHEBBIX)

Baxwueline npeacTaBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopon — amemMeHT u mpocrtoe
BemecTBo. HaxoxaeHue kuciopona B MpHpoje, GU3NUYECKUE W XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Okcuapl. IIpumenenne kuciaopoaa. CrocoObl
MOJy4eHHUs KHCIOpoAa B JabopaTopuu M MPOMBIIUIEHHOCTH. Kpyrosopot

Kucnopoza B npupoje. O30H — aJuloTponHas MOAU(DUKALUSA KUCIOPOa

2.2

TemnoBoil 3P PexT XMMHUUECKON peakluu, TEPMOXUMHUYECKNE YPaBHEHHUS, 3K30-
Y SHIOTEPMHUUYECKHE PeakIuu. TOIUIMBO: YroJib U METaH. 3arps3HEHUE BO3/1yXa,

ycuJieHUe MMapHUKOBOTO 3P deKTa, pa3pylieHHe 030HOBOTO CJIOs

2.3

Bonopon — anemeHnt m mpoctoe BemecTBo. HaxoxkIeHne Boaopoaa B IPHUPOJE,
¢usnueckre M XUMHUYECKHE CBOWMCTBA, NPUMEHEHHE, CIOCOObI IOJTydEHHUS.

Kuciote! 1 conu
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Monsipabiii 00b€M ra3oB. PacuéTel Mo XUMUYECKUM YPaBHEHUSM

2.5

dusznueckue CcBoWcTBa BOAbl. Boga kak pactBopuTenb. PacTBOpBL
HacelimienHble ¥ HEHACBIIEHHBIE PACTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJIE.
MaccoBast 1oisl  BellecTBa B pacTBope. XHMHUYECKHE CBONCTBA BOJBI.
OcHoBanusi. Ponp pacTBOpoB B MpupoJe U B XHU3HU 4YenoBeka. KpyroBopot
BOABl B TpUpOJie. 3arps3HeHHe NpUpOJHBIX BojA. OxpaHa U OYHCTKA

IIPUPOIHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeauHeHnid. Oxcuabl. Kinaccudukarus
OKCUJOB: cojeoOpa3yroiue (OCHOBHBIE, KHCIOTHbIE, amMQOoTepHbIE) U
HeconeoOpazyromue. Homenknarypa okcuaoB. dusmueckue U XUMUYECKHE

CBOMCTBa OKCHOB. HonyquI/Ie OKCHI0OB

2.7

OcnoBanus. Knaccudukanus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnknarypa ocHoBaHMH. PU3NYECKHE U XMMHYECKHE CBONCTBA

ocHoBaHui. [loyuenne ocHOBaHMM

2.8

Kucnotel. Knaccudukarmus kucnor. HomeHnknatypa kucior. dusznueckue u
XUMHYECKHE CBOMcTBa KHCHOT. Pan aktuBHocth MetauioB H.H. bekerosa.

HOJ'Iy‘-ICHI/IC KHUCJIOT
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Conu. Homenknatypa coneil. @u3znueckue M XMMHUYECKHME CBOWCTBa COJIEH.

ITony4yenue coien




2.10

I'enernueckas cBsI3b MCXKAY KiIaCCaMH HCOPIraHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XUMUYECKUN  BKCIIEPUMEHT: KAaueCTBEHHOE OIPEAEICHUE  COACpKaHUS
KHUCJIOpOZa B BO3JyXe, IMOJydeHHE, COOMpaHMe, paclo3HaBaHHE U H3YyUCHHE
CBOMCTB KHCJIOpOJa, HAOIIOJEHNE B3aUMOJECHUCTBUS BEILIECTB C KUCIOPOAOM U
yCIIOBUSI BOBHUKHOBEHUS M MpPEKpallleHus TopeHus (Ioxkapa), 03HaKOMJIEHUE C
oOpa3llaMu OKCHJOB W OIMCaHWE WX CBOWCTB, NOJydeHHe, coOupaHue,
pacrno3HaBaHUE M HU3Y4YEHHE CBOWCTB BOAOpoJa (rOpeHue), B3aUMOJEHCTBHE
Bosiopoa ¢ okcuom meau(Il) (Bo3MOKHO MCTIOIL30BaHUE BUCOMATEPHAIIOB),
HaOmoeHne oO0pa3loB BEIIECTB KOJMYECTBOM | MOJb, UCCIIEOBaHHE
OCOOEHHOCTEl pacTBOPEHHS BELIECTB C PA3IUYHONM PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEAEIEHHON MacCOBOM J0JIEW PACTBOPEHHOIO
BEIIECTBA, B3aMMOJEHCTBHE BOABI C MeTaulaMd (HATpUEM U KaJbIUEM)
(BO3MOXHO HCHOJIB30BaHUE BHJIEOMATEPHANIOB), OIpEAETICHHE PacTBOPOB
KHCIIOT M MIeJ0oYel C MOMOIIbI0 HHAWKATOPOB, HCCIENOBaHHE OOpa3IoB
HEOPraHMYECKHUX BEIIECTB pa3jMYHbIX KJIAccoB, HAONIOJEHHE W3MEHEHUS
OKpack HWHIUKATOpPOB B pacTBOpax KUCIOT U IIelOoYell, H3ydyeHue
B3aumMoneiictBus okcuna meau(Il) ¢ pacTBOpoM CEpHOM KHCIOTHI, KHCIOT C
METaJUIaMH, PEAKIUi HEUTpaIN3alky, OJTy4YeHUE HEPACTBOPHUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajyla JpPYrMM M3 pacTBopa COJIM, pelIeHHe
SKCIIEPUMEHTAJIbHBIX 3a/ad Mo TeMe «BaxHeimne Kiacchl HEOPraHUYECKUX

COEIUHEHUI

[Tepunoanueckuii 3akoH u [leproaudeckas cucteMa XUMHYECKUX 3JIEMEHTOB
H.N. Menaeneea. CTpoeHue aToMOB. XUMUYecKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBHUTCIIbHBIC PCAKIINHU

3.1

[lepBpie MOMBITKH KIACCU(PUKALMU XUMHUUYECKUX dieMeHTOB. I[lonstue o
TPYNIax CXOJHBIX AJIEMEHTOB (IIENOYHBbIE M IIEIOYHO3EMENIbHbIE METalIbl,
TaJIOTeHbl, WHEPTHBIE Ta3bl). DIEMEHThI, KOTOpble 00pa3yroT am(poTepHbIC

OKCHUIBI U TUAPOKCHUIBI

3.2

[Iepuonnueckuii 3akoH. [lepuoanueckas cucteMa XuMHU4YeCKUX 31neMeHToB /..
Menpaeneena. KopoTkonepuoanas u JUTMHHOTIEPUOTHAS hopmbl
[lepuonnueckort cucremsl xumMuueckux dnemeHtoB J[.M. Menneneesa.
Ilepuonsr m rpynmbl. PU3WYECKUN CMBICT TOPSAKOBOTO HOMEpA, HOMEPOB

nepuoJa v rpyuIibl 3JICMCHTA
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CTpOeHI/Ie atroMoB. CoCTaB aTOMHBIX AACP. M3oTomnsl. 3J'ICKTpOHBI. CTpOCHI/IC

QJICKTPOHHBIX 000JI0YEK aTOMOB MEPBLIX 20 XMMHYECKHMX DIICMCHTOB




IIepuoguueckoit cucremel .M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO

3JIEMEHTA 1O €ro MnojoxeHuro B [lepuoanueckoii cucreme [I.1. MenneneeBa
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3aKOHOMEPHOCTH HM3MEHEHHUsl paJuyca aTOMOB XUMHUYECKHX 3JIEMEHTOB,
METAUIMYECKUX M HEMETAUIMYECKUX CBOMCTB II0 TpYIIIaM M IEPHOJAM.
3nauenue [lepuonmyeckoro 3akoHa u Ilepruoauueckoil CUCTEMbl XMMHUYECKHX
3JIEMEHTOB ISl pa3BUTHUS Hayku W npaktuku. .M. MenpaeneeB — y4€Hblid u

IpakIaHUH

3.5

Xumuueckasi cBsi3b. KoBanmeHTHas (MOJdsipHasT W HEMOJSIpHAsi)  CBSI3b.

SHGKTPOOTPI/IIIaTCJH)HOCTB XHMHYSCKHUX 3JIEMEHTOB. MIOHHAs CBS3b

3.6

Crenenb okucieHus. OKHCIMTEIHHOBOCCTAHOBUTCILHBIE pCaKknuu. Hpoueccm

OKHCJICHHS M BOCCTaHOBJICHU. OKUCIUTENIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH JKCHEPUMEHT: H3ydeHHe O0O0paslloB BELIECTB METAIOB H
HEMETAJUIOB, B3aMMOJCWCTBUE THMIAPOKCHAA LHUHKA C PACTBOPAMHM KHCIOT H
[IeJ04Y€el, POBEICHUE ONBITOB, WIUTFOCTPUPYIOIIUX MPHUMEPBI OKUCIUTENBHO-

BOCCTAaHOBUTEJbHBIX peakiuil (ropeHne, peakliuy pa3ioKeHHsl, COeTMHEHU)

9 KUIIACC

Kox

IIpoBepsieMblii 3J1eMEHT COAEPKAHUS

BeH_[eCTBO U XUMHYECCKas peaKus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucrema XuMH4ecKux 3aeMeHToB J[. M.
MenneneeBa. CTpoeHue aroMOB. 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB
XUMHUYECKUX JJIEMEHTOB IIEPBBIX TPEX IEPUOJOB, Kajus, KaJIbIHUI W WX
COCIMHCHUN B COOTBETCTBHHM C IIOJIOKEHHEM 3JeMeHTOB B Ilepmoanueckoii

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CTpOCHI/Ie BCIICCTBA: BHBI XUMHUYECKOH CBSI3U. THIIBI KpUCTAJUINICCKUX
peH_IéTOK, 3aBHCHUMOCTh CBOMCTB BENIECTBA OT THIIA KpI/ICTaJIJIH‘IeCKOfI peH_IéTKI/I
1 BUJIa XUMHUYECKON CBS3H. KﬂaCCI/I(I)I/IKaI_II/I}I 1 HOMCHKIJIaTypa HCOPIraHUICCKUX
BCIICCTB (MC)KI[yHaPOI[HaH u TpI/IBI/IaJ'IBHaﬂ). XHUMHUYECKHE CBOMCTBa BCIIICCTB,
OTHOCAIIHUXCA K  PA3JIMYHBIM KiI1acCcaM HCOPraHN4YCCKUX COG,[[I/IHGHI/II\/’I,

TCHCTUYCCKAs CBA3b HCOPTAHNYCCKUX BCIICCTB

1.3

Knaccugukamus XuMUYeCKUX peakluid 10 pa3InYHbIM IpU3HaKaM (M0 YUCIy U
COCTaBy Yy4acTBYIOIIMX B pEAKLIUU BEIIECTB, MO TeIUIoBoMYy 3(ddekry, Mo

H3MEHEHHUIO CTENeHEH OKHMCICHHUS XUMHYSCKUX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,




[0 YYacTHUIO Karajau3aTopa). OK30- U DJHJIOTEPMUYECKHE peaKluH,

TCPMOXUMHUYCCKUC YPABHCHUA. IlousTue o CKOpPOCTH XUMHUYSCKOM pCakuuun

1.4

[TonsiTue 06 0OpaTUMBIX U HEOOPATHMBIX XMMHUYECKHX peakiusx. [lonsrtue o
TOMOTEHHBIX M F€TEPOreHHbIX peakiusax. [IonsaTre 0 XUMU4YECKOM paBHOBECHM.
@akTOppl, BIMAKOIIME HA CKOPOCTh XHMHMYECKOM pPEaKUUH U IOJIOKEHUE

XHUMHNYCCKOT'O PaBHOBCCHUS

1.5

OKHCIAUTENbHO-BOCCTAHOBUTENbHBIE ~ pEaKUuu,  3JEKTPOHHBI  OanaHc
OKHUCJIMUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBiieHWE  ypaBHEHMM
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI C HCIOJIb30BAaHUEM METO/a

9JIEKTPOHHOTO OajaHca

1.6

Teopust AIEKTPOIUTUYECKON NUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIHUTHI.
Karnonsl, aHnoHBl. MeXaHn3M AUCCOLMAIMU BEUIECTB C PA3JINYHBIMU BHJIAMH
xuMudeckoi cBs3u. Crenenpb aucconuanuu. CHIBHBIC U CITA0BIE AIEKTPOJIUTHI.
Peakiuu nonHoro obmeHa. YCIoBUS MPOTEKAHHUS pPEaKIMii MOHHOTO OOMEHa,
MIOJIHBIE M COKpalIEHHbIE HMOHHBIE ypaBHEHMsS peakuuid. CBOMCTBA KHCIIOT,
OCHOBAaHMH ¥ COJEH B CBETE TPEACTABICHHH 00 AJICKTPOJUTHUECKOU

nucconuanuu. KauectBeHHble peakiii Ha MOHBI. [[oHsATHE O THAPOIU3E COei

1.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMYECKUX
pEeETOK HEOPraHMYEeCKUX BEIIECTB — METAIJIOB U HeMeTalsioB (rpadura u
anMasa), CJIOHBIX BEUIeCTB (XJIOpuIa HATpUs); HCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTHM XUMHUYECKOM pEeakuu OT BO3JCHUCTBUS PA3IUYHBIX (PaKTOPOB;
UCCIIEJIOBaHNE  DJIEKTPONPOBOJHOCTH  PAcTBOPOB  BEIIECTB,  Ipoliecca
JTUCCOLMAllMM  KHUCIOT, IIeio4Ye u cojiell (BO3MOMKHO HCHOJIb30BaHUE
BUJICOMATEPHAIIOB); TPOBEACHHUE OIMbBITOB, WUIIOCTPUPYIOMINX MPHU3HAKU
NpOTEKaHUs peakluii HOHHOro oOMeHa (0Opa3oBaHMe OCaJlKa, BIJCICHUE ra3a,
00pa3oBaHUE BO/JIbI); OMBITOB, WJUIIOCTPUPYIOMINX HPUMEPHl OKHUCIUTEIHHO-
BOCCTAaHOBUTENBHBIX PEaKIuil (TOpeHHe, PeakiMi Pa3joKeHHUs, COCTUHECHHS);
pacno3HaBaHUE HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAYECTBEHHBIX PEAKIUI

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/la4

Hemerannsl 1 uX coeIMHEHUS

2.1

061_1_[351 XapaKTCPUCTUKA TaJIOTCHOB. OcoOeHHOCTH CTPOCHUA  aTOMOB,
XapaKTCPHBIC CTCIICHU OKUCIICHUA. CTpOCHI/Ie n (1)I/I3I/IHGCKI/IC CBOMCTBaA MMPOCTBIX
BEIIECTB — TajJlOr€HOB. XHMMHYECKHE CBOMCTBA Ha npumMepe  XJjiopa
(B3aHMOHeﬁCTBHC C MCTallilaM1, HEMCTajlllaMH, H_[eJ'IOanI/I). XJ'IOpOBOI[OpOII.

Consnas KHUCJI0Ta, XUMHYCCKHE CBOﬁCTBa, MOJIYy4CHUC, IPUMCHCHUC. I[eﬁCTBHC




XJIOpa ¥ XJIOPOBOAOPOJA HAa OPraHU3M uejloBeKa. BaxkHenmue XJIIOpUuIbpl U UX

HAaxO0’JICHUE B MPUPO/IE

2.2

OOmast xapakrepuctuka 31eMeHTOoB VIA-rpymmbel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapaKTepHbIe CTereHu okucieHus. CTpoeHne u (pu3ndeckue CBOWCTBA
IPOCTBIX BEIIECTB — KUCJIOPOAa M Cepbl. AJUIOTPONHBbIE MOAU(UKALMU
KHUCIIOpOJia U cephl. XUMHYECKUE CBOMCTBa cepbl. CepoBOJOPOJ, CTPOCHHUE,
(1)H3quc1cne M XUMHWYECKHE CBOMCTBA. OKCI/II[I)I CCPbl KaK IMpPEACTAaBUTCIIU
KHCJIOTHBIX OKCHIIOB. CCpHaH KHCJIOTa, (1)I/ISI/I‘~I€CKI/I€ W XUMHYECKHE CBOMCTBA
(oOmume Kak MpeAcTaBUTENs Kijacca KHCIOT U creruduyeckue). XuMUUYECKHe
peakuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO CIoco0a IMOJIy4eHHUs CepHOMN
KHCIIOTHBI. HpI/IMeHeHI/IC. Comn CCpHOfI KHCJIOTBI, Ka4€CTBCHHAsA pCaKlusa Ha
cynbdar-uoH. Haxoxnenue cepsl U €€ COeMHEHUN B Mpupoje. XUMHUYECKOEe
3arpsi3HEHUE OKPYKAIOIIEH Cpesbl COSAMHEHUSMHU Cepbl (KUCIOTHBIE IO,

3arpsi3HEHUE BO3/TyXa U BOJOEMOB), CIIOCOOBI €T0 MPEeI0TBPAIICHHS

2.3

OOmrasi xapakTepucThka 371eMeHTOB VA-rpynmnbsl. OCOOEHHOCTH CTpPOEHHS
aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIIEHUS. A30T, paclipocTpaHeHHEe B IPUPO JIE,
(bu3mveckue u XuMuueckue cBoiicTBa. KpyroBopot a3ota B mpupoje. AMMHAK,
ero (usmueckre U XMMUYECKHEe CBOMCTBA, MOJydeHHe U mnpuMeHeHue. Conu
aMMOHMS, UX (U3NYECKUE U XHUMHUYECKHE CBOWCTBA, IpPUMEHEHHE.
KauecTBeHHas peakiusi Ha HOHBI aMMOHHUS. A30THas KHUCIOTa, €€ MOJIydyeHHe,
¢u3znueckue W XUMHYECKHE CBOiIicTBa (00IIME KakK MpelCcTaBUTENd Kiacca
KUCIOT U crnenuduueckue). Vcrnonp3oBaHue HUTPATOB U COJIEH aMMOHHUS B
KayecTBe MUHEPAIbHBIX yNOOpeHMi. XUMUYEeCcKoe 3arps3HeHHe OKpYKarolen
Cpelbl COeTMHEHUSIMH a30Ta (KUCIOTHBIC JH0XKAU, 3arpS3HEHHE BO3IyXa, MOYBBI

1 BOJIOEMOB)
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®docdop, amtorponHsie Mogupukanuu dochopa, GU3NIECKUEe U XUMHUCCKHE
cBoiictBa. Oxcun docdopa(V) u dochopnas xkucnora, ¢Gu3NYECKUe Hu
XMMHYECKHUE CBOMCTBa, moiydeHue. Mcmonb3oBanue (ochaTtoB B KauecTBe

MUHEpaJIbHBIX YA00peHU

2.5

OOmast xapakrepuctuka sneMeHToB I[VA-rpynmbel. OcoOEHHOCTH CTpOEHHUs
aTOMOB, XapaKTEpHbIE CTENEHW OKHUCIEHUS. YIUVIEpOJ, aJIOTPOIHBIE
MOAU(UKAIIMK, PACIpPOCTpaHEHHE B MpHUpoJe, (U3NYECKUE U XUMHUECKHUE
cBoiictBa. Ancopbuus. Kpyrosopot yriepona B npupone. OKcuabl yrieposa,
ux (U3NYeCKUe M XUMHUYECKHE CBOMCTBa, JEUCTBHE Ha J>KUBbIE OPraHU3MBI,

MOJIY4YCHHUEC U IPUMCHCHHUC. DKOJIOTHYECKHE HpO6J'IeMLI, CBA3aHHBIC C OKCHUIOM




yraepoaa(IV); rumote3a TI00anbHOTO MOTEIUICHUS KIWMAaTa; MapHUKOBBIN
apdekr. YronapHas KucCiIoTa W €€ CONMU, UX (PUINYECKHE U XUMUYCCKUE
CBOWCTBa, MOJy4YeHHWE W NpuMeHeHue. KadecTBeHHas peakius Ha KapOOHaT-
nonsl. Mcnons3oBanue Kap6OHaTOB B 6I>ITy, MCIHUIWHE, IMPOMBINIJICHHOCTH H

CEJILCKOM XO3IUCTBE

2.6

[lepBoHauanbHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TWIEH, AalEeTWJIEH, 3TaHOJI, TJMIEpPUH, YKCYCHas
kuciora). Ix cocraB u xumudeckoe crtpoeHue. [loHstne o OMOJIOTHYECKU
BXKHBIX BEIECTBAX: >XUpax, OelKax, YrieBoJax — M HX POJH B KU3HHU
yeoBeka. MarepuanbHOe €IWHCTBO OPraHMYEeCKMX U HEOPraHMYeCKUX

COEIMHEHUI

2.7

Kpemuuii, ero ¢usnueckue # XUMHYECKHE CBONCTBA, IMOJIyY€HUE U
npuMmenenne. CoenvHeHusi KpemMHHUs1 B mpupojae. OOmue mpeactaBieHus: oo
okcuze kpemHusA(IV) u kpemHueBoit kuciaore. CHIMKATBI, UX UCHOJB30BaHUE B
ObITY, MEITUIIMHE, TPOMBIIUIEHHOCTU. BaxkHeliue cTpouTenbHble MaTepHUabl:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, kene300eroH. IIpobiembr Oe30macHOTO

HCIIOJIB30BaHUA CTPOUTCIBHBIX MaTCPUAJIOB B HOBCGHHCBHOﬁ KHU3HHU

2.8

XVUMUYECKUN SKCIIEPUMEHT: H3yueHHE OOpa3l[0B HEOPraHMYECKHUX BELIECTB,
CBOMCTB COJISHOM KHCJIOTBHI; MMPOBEJACHUE KAUYECTBEHHBIX PEAKIMH Ha XJIOPHJ-
WOHBl W HaOJIOJICHUE NPU3HAKOB HUX MPOTEKAHMs; OIBITHI, OTpa)aroliue
(u3nuecKkue U XMMUYECKHUE CBOICTBA raJIoOT€HOB M UX COEIMHEHUHN (BO3MOXHO
UCIIOJIb30BaHUE BUEOMATEPUAIOB); O3HAKOMJIEHHE C oOpa3lamMu XJIOpPUIOB
(ramoreHuioB); O3HaKOMJIEHHE C oOOpa3mamMu cepbl U e€ COeTUHEHHUSIMU
(BO3MOXXHO HCHOJNB30BAaHUE BUIEOMATEpHUaOB); HaONIOJCHUE Ipollecca
oOyrinuBaHUs caxapa MOJ JeHCTBHEM KOHIICHTPUPOBAHHOUM CEpHOM KHCIOTHI,
U3y4YeHUE XUMUYECKHX CBOMCTB pa30aBICHHON CEPHOW KUCIOTHI, IPOBEACHUE
KayeCTBEHHOW peakIuu Ha cyabhaT-uoH U HaOlIoJeHHe Npu3HaKa eé
MPOTEKAHUS; O3HAKOMIIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gochopa u ux
coeMHEHUN (BO3MOXKHO HCIOJBb30BaHUE BHACOMATEPUANIOB), OO0pa3amMu
a30THBIX U GocPOpHBIX yHOOpeHuit; moaydeHrue, cooupanue, pacro3HaBaHue U
U3y4eHUE CBOWCTB aMMHUAaKa; IMPOBEJICHWE KAYECTBEHHBIX pEaklMil Ha HOH
aMmMoHHMsT ©  (docar-uOH ¥ U3YUYEHHE TPU3HAKOB UX MPOTEKAHWUS,
B3aMMOJICIICTBUE KOHIIEHTPUPOBAHHON a30THOM KHMCIIOTHI C MEIbIO (BO3MOXKHO
WCIIOJIb30BAHUE BUJCOMATEPUATIOB); H3YyYEHUE MOJIENEeH KpUCTaUIMUECKUX
pemérok anMasa, rpaduta, ¢yuiepeHa; O3HAKOMIIEHHE C TPOIECCOM

azicopOMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM




IIPOTHBOra3a; IOJIy4eHUe, COOMpaHHe, PAaclO3HABAHUE U H3Y4EHHE CBOWCTB
YIJIEKUCIIOTO Ta3a; IMPOBEACHHE KAayeCTBEHHBIX pEaKUMid Ha KapOoHAT- H
CIWJIMKAaT-MOHbl U M3yYEHHUE IPU3HAKOB MX IPOTEKAHUS; O3HAKOMIIEHHE C
IPOJAYKLUHENH CHUIMKATHOM MPOMBIIUIEHHOCTH; PELIEHHE 3KCIIEPUMEHTAIbHbIX

3a/1a4 110 TeMe «BakHenne HeMeTaUIbl 1 UX COEIUHEHUI

Merannsl 1 ux COCANHCHUA

3.1

OO01as XapakTepUCTHKa XMMHYECKHUX JIEMEHTOB — METAJJIOB HA OCHOBAHUU UX
nonoxenus B Ilepmoanueckoil cucreMe XUMHYeCKuX dnemeHToB ..
MeneneeBa u ctpoeHust aToMoB. CTpoeHHe MeTauloB. MeTauinyeckas CBsA3b U
MeTalyInyeckasl ~KpUcTalsinyeckass pemérka. ODJIEKTPOXUMHUYECKHH  psf

HaIpsHKEHUH METaJUIOB

3.2

duznyeckue U XMMUYEeCKHe cBoicTBa MeTauioB. OO0mue crocoObl MOTydeHUs
MeTtaiioB. [loHsTHE O KOPPO3UU METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, TIOpATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIILIJIEHHOCTH

3.3

[llenounble MeTayibl: MoJiokeHHE B lleprmoanyeckodl cucremMe XUMHYECKUX
anementoB J[.M. MeHnaeneeBa; cTpoeHHE UX aTOMOB; HAXOXJIEHUE B MPHUPOJIE.
dusndeckue 1 XUMUYECKUE CBOMCTBA (Ha TpuUMepe HaTpus U Kayusi). OKCUABI U
TUAPOKCHABI HaTpus u Kanus. [IpruMeHeHHWe IIEeTOYHBIX METAIOB M UX

COEeIUHEHNN
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[llemouyHo3eMenbHbIC  METAIbI MarHMii ©M  KaJIbLHHA: IOJIOXKEHHE B
[Tepuoanueckoit cucreme xumuueckux snemenToB .M. Menneneesa; ctpoenue
WX aTOMOB; HaXOXXJeHHE B mpupojec. Pu3MUecKMe M XUMHUYECKHE CBOMCTBA
MarHus M Kajabliusd. Baxueidmume coeauHEHUs KalblUsA (OKCHUI, THIAPOKCHI,

conn). JKECTKOCTH BOJIBI U CLIOCOOBI €€ yCTpaHeHUs

3.5

ANIOMUHHI: TIOJIOKEHUE B HCpI/IOI[I/I‘IeCKOI‘/'I CUCTEMEC XHMMHNUYCCKHUX JJICMCHTOB
I[I/I MeHz[eneeBa; CTPOCHUEC AaTOMaA; HAXOXKIACHUC B IIPUPOJC. duznyueckue u
XHMHYECKHE CBOMCTBA aIFOMHUHUS. AM(I)OTepHLIC CBOICTBa OKCHJA U ruapoKcuaa

AJTFOMHWHUSA

3.6

Keneso: nonoxxeHne B Hepnonnqecxoﬁ CUCTEMEC XUMHNUYCCKHUX DJICMCHTOB I[I/I
MCH)IGJ'IGCB&; CTPOCHUC aTOMaA, HAXOXJICHUC B IMPUPOIC. dusznueckue u
XHMHUYECKHE CBOMCTBaA »Keje3a. OKCI/II[BI, TUAPOKCHUABI U COJIN )KCJ'IC33.(H) u

xene3a(Ill), ux cocras, CBOICTBA U MOTyYCHHE

3.7

XHUMHUYECKUMN OKCIICPUMCHT: O3HAKOMJICHUC C O6p3.3LIaMI/I METAJJIOB U CIIJIaBOB,

uX (U3MUECKUMH CBOMCTBAMHU; W3Yy4€HHE PE3YJIbTAaTOB KOPPO3UU METAJIOB




(BO3MOKHO HCIIOJIb30BaHUE BUJIEOMATEPUAJIOB), ocobeHHocTEN
B3aMMOJICHCTBUS OKCHJA KajJbllusi M HATpus C BOJOM  (BO3MOXKHO
HCIIOJb30BAHUE BHJIEOMATEPHUAJIOB); HCCIIEAOBAaHUE CBOMCTB >KECTKOW BOJIBI;
mpolecca TOpPEHUs IKejle3a B KHUCIOpojae (BO3MOXKHO — MCIIOJIb30BaHME
BUJICOMATEPHAIIOB); IPU3HAKOB MPOTEKaHMsI KAYECTBEHHBIX PEAKIMII HA MOHBI
(MarHus, xanbuus, adroMuHus, uuHka, xene3za(ll) m xeneza(Ill), memu(1l);
HaOJII0JIEHNE U ONKCAaHUE IPOLECCOB OKPALIUBAHUS IUIAMEHU MOHAMM HATpHS,
Kamuss W KanblMs  (BO3MOXKHO — MCIIOJIB30BaHME  BHJIEOMATEpPHANIOB);
uccienoBaHue am(pOTEpHBIX CBOWCTB THIPOKCHAA AIIOMHHHS M TUAPOKCUIA
LIMHKA; pelIeHNEe SKCIIEPUMEHTAIBHBIX 3aJa4 10 TeMe «BaxHelne MeTaisl 1

nX COCIUHCHU

XHUMHS ¥ OKpYKarolas cpeia

4.1

HoBeie marepuanbl U TexHojoruu. BemiecTtBa U mMaTepuaibl B IMOBCEAHEBHOU
JKU3HU 4YeJIOBeKa. XUMHS U 370poBhe. be3omacHoe uCroab30BaHrE BEUIECTB U
XUMHUYECKUX peaknuid B ObITy. IlepBas moMOIIs MPH XMMHYECKUX OXKOTaX H

OTpPAaBJICHUAX

4.2

OCHOBBI ~ JKOJIOTUYECKOW  T'PAMOTHOCTH.  XHMHYECKO€  3arpsi3HEHUE
okpyxatomer cpeapl [1/IK. Pons Xxumum B pellieHuu 3KOJIOTMYECKUX MPOOIIEeM.
[IpupoaHble MCTOYHUKH YIIIEBOJOPOJOB (Yrojib, MPUPOIHBIA Ta3, He(dTh),

IPOIYKTHI UX MepepaboTKH, UX POJb B OBITY M MPOMBIIILIEHHOCTH

4.3

XUMUYECKUH SKCIEPUMEHT: U3yueHue oOpas3oB MaTepuasioB (CTEKIIO, CILJIaBbI

METaJIJIOB, MMOJIUMEPHBIE MaTePUAIIbI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpedoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0a30BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/IbHOIi
NporpaMMbl OCHOBHOI0 0011ero oopazopanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O TI03HABAEMOCTH SBJICHUH MPUPOJbI, MOHUMaHHE OOBEKTHUBHON
3HAYUMOCTH OCHOB XMMHUYECKOW HAyKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHMsI, KOMIIOHEHTa OOLIell KyIbTypbl M HPaKTHUYECKON
JEeATENbHOCTH YEJIOBEKAa B YCIOBUSAX COBPEMEHHOIO OOIIECTBa;

IIOHUMAaHUE MECTa XUMUHU CPEAN JPYIUX €CTCCTBEHHBIX HAYK

1.2

0 HAY4YHBIX MCTOJaxX IMO3HAaHWA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX U
TCOPETHUYCCKUX MCTOAAaX HMCCICAOBAHUA BCIICCTB W H3YUYCHHUIA
XUMHUYCCKUX peaKm/Iﬁ; YMCHHC HCIIOJIB30BaTh MOICIN JJIA

00BICHEHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

o cthepax npodeccHOHaTbHON AESITEIbHOCTH, CBI3aHHBIX C XUMHEH U
COBPEMEHHBIMH TEXHOJIOTMSIMH, OCHOBAaHHBIMM Ha JOCTIXEHUSIX
XMMHYECKON HayKd, 4YTO IO3BOJIUT OOY4arOIIMMCS paccMaTpuBaTh
XUMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHON AeSITETbHOCTH
U cleiaThb OCO3HAaHHBIM BBHIOOP XMMHUHU KakK MPOGMIBHOTO IMpeaMera

IIpU NEepPEX0/ie Ha YPOBEHb CPEAHEr0 00IIero 00pa3oBaHUs

Bnagenue cucremMoil XMMHYECKHX 3HaHUH H YMCHHEC IIPUMCHATH

CUCTEMY XUMHNYCCKUX 3HaHHI>i, KOTOpas BKIOYaCT:

2.1

BOKHEHIINE XHMHYECCKUE IIOHATHS. XUMHUYCCKHNM DJIEMEHT, aToM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CIOKHOE BEIIECTBO, OJHOPOJIHASA U
HEOJIHOPOJHAs CMECh, OTHOCUTENIBHBIE AaTOMHasi M MOJIEKYJIApHas
MacChl, KOJHMYECTBO BEILECTBA, MOJb, MOJIIpPHAs Macca, MOJISPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CpemHAs), XUMHYECKas
peakuus, PEeaKUUH COCAMHEHUS, PEAKIHUU PANIOKEHUs, PpEeaKIuu
3aMeIIeHUs, PeaKIMu OOMEHa, TeIruIoBOi 3 (EeKT peakiuu, SK30- U
SHIOTEPMHUUYECKHE PEAKIMH, PACTBOP, MAacCOBas A0S XUMHYECKOIO
3JIEMEHTA B COEIMHEHUM, MACCOBAsl A0S M MPOLIEHTHAs! KOHLEHTPALUs

BCIICCTBA B paCTBOPEC, AApPO aToOMa, BHCKTpOHHBIﬁ cliou aToMa, aTOMHasd




opOutanb, paauyc aToMa, BaJEHTHOCTb, CTEINEHb OKHCIIEHHS,
XMUMHYECKAs CBSI3b, JIEKTPOOTPULIATENBHOCTD, ITOJIIPHAS U HEMOJISIpHAs
KOBaJIEHTHas  CBSI3b, MOHHAs  CBsI3b, METAJIMYECKas  CBA3b,
KpUCTANIMYECKas pelérka (aToMHas, WOHHas, MeTauInyecKasi,
MOJIEKYJISIpHAsA), WOH, KAaTUOH, aHWOH, SJIEKTPOJIUT M HEIJIEKTPOJIUT,
JNEKTPOJINTHYECKAsT ~ AUCCOLMALMS, PEaKIud HMOHHOTO OOMEHa,
OKHUCIIUTENIbHO-BOCCTAHOBUTENIbHBIE ~ PEaKIUM,  OKUCIUTENb U
BOCCTAaHOBHTENb, OKHMCICHHME W  BOCCTAHOBICHHE, DIIEKTPOJIN3,
XMMHUYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTUMbIE peaKIuu,
CKOPOCTh XMMHYECKOW peakumy, kKaranusarop, [IJIK, xopposus

MCTaJIIIOB, CITJIaBbI

2.2

OCHOBOTIOJIATAIONINE 3aKOHBl XHMHH: 3aKOH COXPAaHEHUSI MacChl,
nepuoanueckuid 3akoH JI.MI. MeHneneeBa, 3aKOH TMOCTOSIHCTBA

cOCTaBa, 3aKOH ABOTajJIpo

2.3

TEOPUU  XUMHHU: ATOMHO-MOJIEKYJIIpHas TeopHus, TeOpus

AIEKTPOJUTUUECKON JUCCOIHAITIT

Brnanenue ocHoBaMu XMMHUYECKOW TPAMOTHOCTH, BKITFOUAIOIIEH

3.1

YMEHUE MPaBUIBHO UCTIOJIH30BATh H3yYEHHBIC BEIIECTBA M MaTEPUAIIBI
(B TOM uYuclie MHHEpalbHBIC YAOOpPEHHs, METaUTbl W CIUIABHI,
NPOAYKTHl TIEPepabOTKU TPUPOJHBIX HCTOYHUKOB YIJIEBOJOPOJIOB
(yrns, mpupomHoro raza, HedTH) B OBITY, CEIbCKOM XO3SHCTBE, HA
NPOM3BOJICTBE M TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIKOB, YIJIEBOJIOB
JUIs. OpTraHW3Ma YeJIOBEeKa; YMCHUE IPOTHO3UPOBATh BIIMSHUE BEIIECTB

U XUMHUYCCKHUX MPOLCCCOB HA OPraHU3M YCJIOBCKA U OKPYXKAIOMIYIO

IPUPOJIHYIO CPEAY

3.2

YMCHHUEC HUHTCIPUPOBATD XUMHUUYCCKHEC 3HAHUSA CO 3HAHHUAMU OPYIUx

y‘le6HBIX IpeamMETOB
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HaJIM4Me OIbITa paboThl C PA3JIMYHBIMM MUCTOUYHUKAMHM HMH(pOpMaIUu
N0 XUMHMM (HaydyHass ¥ Hay4YHO-TIOMyJsIpHAs JIMTEparypa, CIOBapH,

CIPAaBOYHUKH, HHTEPHET-PECYPCHI)
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YMCHHC 0O0BEKTHBHO OIICHUBATHb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX
MMpEeBpaAlICHUAX n MPaKTUYICCKOM MMPUMCHCHHUU )51 YMCHUC

HCIIOJIb30BaTh €€ IJIs peaIcHus y‘IC6H0-H03HaBaTCJ'IBHBIX 3aaa4

Bnagenne ocHoBaMH IIOHSATHHHOTO arrmapara U CHUMBOJHMYCCKOI'O

SA3bIKa XUMUH JUISI COCTaBICHHUS (HOPMYJ HEOPTraHMYECKHX BEIECTB,




YpPaBHEHUH  XMMHMYECKMX  pEaKUUH; OCHOBAMM  XHMHYECKOU

HoMmeHknarypsl (IUPAC u TpuBHaiibHOI)

YMeHue oOBACHATH CBS3b MOJOXEHHS 3eMeHTa B Ilepuonmveckoit
CUCTEME C YHUCJIOBBIMM XapaKTEPUCTHUKAMU CTPOCHHMS aTOMOB
XMUMUYECKUX JJIEMEHTOB (COocTaB M 3apsaa  sapa, oOliee 4YHcio
UIEKTPOHOB), PACIPENEIEHUEM DIIEKTPOHOB II0 DHEPreTHYECKUM

YPOBHAM aTOMOB IICPBBIX TpéX MNepruoa0B, KaJlnud U KaJIbLUA

IIpencraBnenne O  NEPUOAMYECKOM  3aBUCHMOCTHM  CBOWCTB
XMMHUYECKUX 3JIEMEHTOB (paguyc aTtoma, 3JeKTPOOTPULIATEILHOCTD),
MNPOCTBIX UM CIOXHBIX BEIIECTB OT TIOJIOKEHHUSI DJIEMEHTOB B
[Tepuoguueckoit cucreme (B MalbIX TEpPHOJAX U  TJIABHBIX

MOATpYIIax) 1 3J€KTPOHHOTO CTPOEHHUS aTOMa

Ymenue knaccuuuupoBarth:

7.1

XUMHNYECKHUE JIEMCHTBI

7.2

HEOPraHN4YCCKUEC BCIICCTBA

7.3

XUMHUYECKHUEC PCaKIINU

YMeHue onpeaensTh:

8.1

BAJICHTHOCTh W CTCIICHb OKHUCJICHHA XHUMHYCCKHUX DJJICMCHTOB, 3apsan

HOHa

8.2

BUJ XHUMHYECKOM CBSI3M U THII KpI/ICTaHHH‘leCKOﬁ CTPYKTYPbBI B

COCAUMHCHUAX

8.3

XapakTep cpeiibl B BOAHBIX PACTBOpPAX BELIECTB (KHCIOT, OCHOBAHU)

8.4

OKHUCIIUTCIIb U BOCCTAHOBHUTCIIb

YMeHue XapaKTCpu30BaTb (1)I/I3I/I‘ICCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEHIECTB (KUCJIOPOJA, O30H, BOJIOPOA, Tpadur, anmas,
KpEeMHHH, a30T, ¢ocdop, cepa, XJIOp, HATpUH, KalaWi, MarHum,

KaJIbIIUHA, aJTIOMHHHH, KEJIe30)

9.2

CIIOXHBIX BEIIECTB, B TOM 4YHCJIE€ HX BOJHBIX PacTBOpPoOB (BOJa,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHUABI U THIAPOKCHUIBI
metaimoB [-ITA rpymm, amomunus, menu (I1), nuuka, xeneza (II u
III), oxeuast yraepona (I u IV), kpemuus (IV), azota u ¢pochopa (111
u V), cepet (IV u VI), cepHucras, cepHas, a3oTHCTas, a30THas,

(docdopHas, yroapHas, KpeMHHEBasE KUCIOTA U UX COJIH)

9.3

IMPOTrHO3UPOBATH u XapaKTCpru30BaTh CBOMCTBaA BCIICCTB B




3aBUCHUMOCTU OT HMX COCTaBa MU CTPOCHUSA, IMPUMCHCHHUC BCLICCTB B
3aBUCHUMOCTH OT UX CBOﬁCTB, BO3MOKHOCTD IMTPOTCKAHHUA XUMHUUYCCKUX

HpeBpameHMﬁ B Pa3JIMYHbIX YCIIOBUAX

YMeHHE COCTABIIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHUS PEaKLUM, B

10
TOM YUCIIE:
10.1 peakuuii HFOHHOTO 0OMeHa
10.2 OKUCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHI
10.3 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOMCTBAa M3YYEHHBIX KJIACCOB
' (Tpymm) HEOpraHUYECKUX BELIECTB
104 MOJITBEPIKIAIOIINX T€HETUYECKYIO B3aUMOCBSI3b MEX /1y HUMU
11 YMeHnue BBIUUCIITh (IPOBOAUTD PACUYETHI):
11 OTHOCUTENIbHYIO MOJIEKYJSIPHYIO U MOJIIPHYIO MAacchl BEILECTB,
' MacCOBYIO JIOJIF0O XMMHUYECKOIO AJIEMEHTa B COETUHEHUH
11.2 MAacCCOBYIO JIOJIFO BEIIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00bEM ra3oB
" [0 YPaBHEHUSM XHMHMUYECKMX PpEaKIUNd M HaXOJIUTh KOJIMYECTBO
' BelIeCcTBa, 00bEM U MacCy peareHTOB WIH MPOIYKTOB PEaKIuu
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4yHOTO  TMO3HaHHWS (HaOmrozeHue,
121 U3MEpEeHHe, SKCIIEPUMEHT, MOICTIUPOBAHUE) IIPU U3YYCHUH BEIIECTB U
' XUMHYECKUX SBJICHUN; yMeHHe c(hOopMynupoBaTh MpolieMy u
MPEAIOKUTh YyTU €€ PEIICHUS
122 Oe3omacHON pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCY/IOH U J1abopaTOpHBIM 000pyI0BaHUEM
npaBHJIaMy 0€30MacHOTO OOpAIEHUs C BEIIECTBAMU, UCIIOIb3YEMbIMU
B MTOBCEITHEBHON KU3HU, NPaBUJIaMH TIOBEJICHUS B LIENAX cOepexeHus
13 3I0POBbsI M OKpYXKAIOUIEH NPHUPOJHON Cpelbl; NOHHMAaHUE Bpena
' (omacHOCTHM) BO3/EHCTBHSI Ha JKHMBbIE OPraHM3MbI OIpPENeNEHHBIX
BEIIECTB, CHOCOOOB YMEHbBIIEHHUS U MPEJOTBPALICHUS MX BPEIHOTO
BO3JICUCTBUSA
3 Hanuume npakTUyecKMX HABBHIKOB IUIAHUPOBAHMS M OCYIIECTBICHUS
CIIEIYIOIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHHE M ONHCaHue (PU3NYECKUX CBOICTB BEIIECTB; 03HAKOMIICHHE

C (I)I/I3I/I‘-IGCKI/IMI/I u XUMHYCCKUMH SABJICHUAMU, OIIBITHI,




WUTIOCTPUPYIOIIKE TPU3HAKU [TPOTEKAHUS XUMUYECKUX PEAKLUI

13.2

U3y4eHHE CIIOCOOOB pa3ieNieHus cMecel

13.3

NOJydeHUE KHCIOPOJa M M3Y4YEHUE €ro CBOMCTB; IOJIydeHHE
BOJIOPOJIa U U3y4EHHE €r0 CBOWCTB; MOJYYEHUE YIJIEKHCIOro rasa u

HN3YUYCHHUEC €TO CBOI\/JICTB; IMMOJIYYCHHEC aMMHAKa U U3YUCHHUC €CTO CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM JoJed

PacTBOPEHHOTO BELIECTBA

13.5

[IPUMEHEHUE HHIUKATOPOB (;rakmyca, METHIIOpaHka 5
dbenondranenHa) I OMPEETICHUS XapaKTepa Cpellbl B PacTBOpax

KHUCJIOT U LIejo4ei

13.6

WCCIIEJIOBAHUE ¥  OIMMCAHWE CBOWCTB HEOPTraHWUYECKHX BEIIECTB
Pa3IMYHBIX KJIACCOB; M3yUEHHE B3aUMOJICHCTBHS KUCIIOT C METaUIaMH,
OKCHJIaMH  METAUIOB,  PacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBAHMSIMH, COJISIMH; TIOJIYyUCHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHWE OJHOTO MeTajla JPYTMM U3  pacTBopa  COJIH;
ucciaenoBaHue aM(OTEPHBIX CBOWCTB THAPOKCHUIOB ATIOMHHHS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3a1a4 IO TEMaM: «OCHOBHBIE KJIACCHI
HEOPraHNM4CCKUuX COGﬂHHGHHﬁ)); (<3J'ICKTpOJ'II/ITI/I‘IeCKaH
JAUCCOL A, «Baxnenmune HeEMETAlUIBI M WX COCAUHCHUA»,

«Baxxnennne MeTalIbl M UX COCAUHCHUA»

13.8

XUMUYECKUE 9KCIICPUMEHTHI, WUTIOCTPUPYIOIIHE MIPU3HAKU
IPOTEKAHUS peakliii MOHHOrOo OOMEHa; KauyeCTBCHHBIC pPEaKkIUd Ha
NPUCYTCTBYIOLINE B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OPOMUJI-,
woaua-, cynbdar-, ¢docdar-, kapOboHAT-, CHUIUKAT-aHUOHBI,
THAPOKCUI-HOHBI, KATHOHBI aMMOHUS, MarHus, KaJbIHs, aJlFOMHHHS,

xkenesa (2+) u xenesa (3+), meau (2+), IMHKA

14

YmMmenne:

14.1

MNPEACTABJIAATE PE3YJbTATBI OKCIICPUMCHTA B (I)opMe BBIBOJOB,
JA0Ka3aTcIbCTB, Fpa(l)I/IKOB u Ta6J'II/ILI U BBISBJIATH SMIIMPHYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHABJIMBATb CBA3U MCKAY PCaJILHO Ha6J'IIOILaeMBIMI/I XUMHUYCCKUMH
SABJICHHUAMU U NIPOLECCaAaMU, IMMPOUCXOAAINIUMHU B MAKPO- U MUKPOMUPC,

O0OBSCHATH IIPpUYNHbBI MHOFOO6p3.3PI${ BCIICCTB




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

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

HepBOHa‘-IaJH)HI)IG XUMHNUYCCKHUEC ITOHATUA

1.1

YucTteie BemectBa u cMecu. CriocoObl pa3iesieHus: cMecei

1.2

ATOMBI © MOJICKYJIbI. Xumuueckue djieMeHThl. CHMBOIBI  XUMHYECKHX

OJICMCHTOB. HpOCTHe " CJIOKHBIC BEIIICCTBA.

1.3

Xumunueckas popmyna. BareHTHOCTh aTOMOB XUMHUUYECKUX 3J1eMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aK0OH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aToOMHas Macca.
OTHOCUTENbHAS MOJICKYJIApHas Macca. MaccoBas JO0JIA XUMHYECKOT'O0 3JICMEHTA

B COEIMHEHNH

1.5

KomnuectBo BemectBa. Monb. Momsipaass Macca. MoJspHBI 00BEM Ta3oB.

BzanMocBsa3n KOJM4YECTBA, MAaCChl U YUCJIa CTPYKTYPHBIX CAMHUI] BEIICCTBA

1.6

duznyeckue M XUMHUUYECKHE SBICHHSA. XHUMUUYECKas pe€aknusa u eé IIpU3HAKH.

3aKOH COXpaHEHUs MACChI BEIeCTB. XUMHUECKHE YPaBHEHUS

[Tepuonnueckuii 3akoH u Ilepuoanueckas cucTeMa XUMHYECKHUX 3JIEMEHTOB

H.N. MenaeneeBa. CTpoeHHE aTOMOB

2.1

[Tepuonnueckuii 3akoH. [lepuoauueckas cucreMa XumMu4eckux aneMenton 1. M.
MenneneeBa. I[lepuoasl U rpynibl. @U3MYECKUN CMBICIT TOPSAKOBOIO HOMEPA,

HOMCEPOB II€PHUOJa U I'PYIIIIEI 3JIEMCHTA

2.2

Crpoenue aromoB. CoctaB aToMHBIX sizep. M3otombl. Dnextponsl. CTpoeHue
JNEKTPOHHBIX 000JI0YeK aToMOB TMepBbIX 20 XUMHYECKHX DIIEMEHTOB

Ilepuonnueckoit cucremsl /.. MeHneneera

2.3

3aKOHOMepHOCTI/I B M3MEHEHHU CBOMCTB XHMHYECKHUX 3JIEMEHTOB MEPBLIX TpéX
IepruoaoB, Kallud, KaJIbIUA (paz[I/cha aTOMOB, JJICKTPOOTPHULATCIBHOCTH,
MCTANNIMYCCKUX MW  HCMCTAJINMYCCKHUX CBOI\/’ICTB) U HUX COCIUHEHUM B
COOTBETCTBHHM C IIOJIOKCHUEM DJOJICMCHTOB B HepnozmquKoﬁ CUCTEME U

CTPOCHHUEM UX ATOMOB

Crpoenue BelecTa

3.1

Xumudeckas cBsa3b. KoBajeHTHas (HOJ'IHpHaH )51 HCHOHHpHaH) CBA3b.
aﬂeKTpOOTpI/IL[aTCJILHO CTb XUMHNUYCCKHUX 9JICMCHTOB. Honnas CBA3b.

Merannnueckas cBSI3b




3.2

Tumnel KpUCTAIIMYECKUX PEHIETOK (aTOMHas, HWOHHAs, METaJUTNYEeCcKas),
3aBUCHMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTAUIMYECKOW PEIIETKU W BUAA

XUMHYECKON CBA3U

Baxwueiine mnpeacTaBUTENM HEOPraHWYECKUX BemlecTB. Hemeramwsl U ux

COCAMHCHUS. Merannsl 1 uX COCINHCHUA

4.1

Knaccudukanus w HOMEHKIATYpa HEOPTAaHMYECKUX COCIWHEHUH: OKCHJIOB
(coneobpazyroriue: OCHOBHBIE, KHCJIOTHBIE, amMm(oTepHBIC) u
HecoJieoOpa3yrolye; OCHOBAaHUM (LIENOYM U HEpPAcTBOPUMbBIE OCHOBAaHUS);
KHCJIOT  (KUCIIOpOACOJep)Kamue ¥ OECKHCIOpOAHBIE, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJIeH (CPEIHUX U KUCIIBIX)

4.2

@u3nyecKue M XMMHYECKHE CBOMCTBAa MPOCTBIX  BEHIECTB-HEMETAJIOB:

BOJIOPO/Ia, XJIOPa, KUCIOPOa, Cephl, a30Ta, hocdopa, yriepoa, KpeMHUS

4.3

dusnyueckrie W XMMHYECKHE CBOMCTBA IPOCThIX BEIICCTB-MCTAJUIOB: JIMTHUA,
HaTpusd, KaJlud, Marovd W KajibLWA, aJIIOMUHHA, KCEIIC3a. :‘)J'IeKTpOXI/IMI/I‘-IeCKI/Iﬁ

PAI HAIPSKEHUN METaIOB

4.4

®uU3NYECKME U XMUMHUYECKHE CBOMCTBA BOJOPOIHBIX COCAMHEHUM HEMETAIIOB:

XJIOPOBOJIOPOJIa, CEPOBOIOPOIa, AMMHAKA

4.5

®dusznveckue M XUMHYECKHE CBOMCTBAa OKCHUIOB HemertauioB: cepbl (IV, VI),
azota(ll, IV, V), docdopa(lll, V), yraepona(ll, IV), kpemuusa(IV). Ilomyuenue

OKCHJOB HEMCTAIJIOB

4.6

Xumudeckue cBoiictBa okcunoB: MmetawioB [A-IIIA rpymmn, mmuka, memu(Il) u

xenesa(Il, I). [Tony4yerre OKCUI0B METAIIIOB

4.7

XUMUYECKUE CBOWCTBA OCHOBAaHUM U aM(OTEPHBIX THAPOKCUAOB (HAa MpUMeEpe
TUAPOKCUAOB aJIOMUHUS, JKene3za, 1uHKa). llomyyeHue ocHOBaHuii U

aM(bOTEePHBIX THIPOKCHUJIOB

4.8

OO01ue XMMUYECKHEe CBOMCTBA KHCIOT: XJIOPOBOJOPOJHOM, CEPOBOJOPOJIHOM,
CEpHHUCTOH, cepHOM, a30THOU, (hochopHOM, KpeMHUEBOH, yromapbHOU. OcobObie
XUMUYECKHE CBOMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOM KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO0ue xuMu4eckue cBoiicTBa cpeanux coneil. [lomyuenue comneit

4.10

HOJ'Iy‘-ICHI/Ie, CO6I/IpaHI/IC, pacno3HaBaHue BOJOPOAA, KHUCIOPOAAd, aMMHUAKA,

YIJICKUCIIOTO ra3a B na6opaTop1/H/I

4.11

HonyquI/Ie aMMMakKa, CCpHOI\/'I U a30THOH KHUCIIOT B MPOMBIIIJIICHHOCTH. O6IJ_II/IC

CIIOCOOBI MOJIYYCHHA MCTAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KJIaCCaMH HCOPraHUYICCKUX COGI[I/IHGHI/Iﬁ

XUMUYECKUE PEAKIINU

5.1

Knaccugukamus XuMHUUECKUX peakuuil M0 pa3IuyHbIM MPU3HAKAM: 10 YHUCITY U
COCTaBY YyYaCTBYIOUIMX B pPEaKUUU BELIECTB, 10 TEIJIOBOMY 3(QeKTy, Mo

W3MEHCHHIO CTCIICHEH OKHMCICHUS XUMHUYCCKHX IICMEHTOB

5.2

TennoBoit 3G GeKT XUMUYIECKON peaKIiy, TEPMOXUMUYECKHE YpaBHEHUS. JK30-

N QHAOTCPMHUYCCKUC PCAKIIUH. TepMOXHMquCKHG YpaBHCHUA

53

OKHUCIUTETHHOBOCCTAHOBUTEIILHEIE peaKkuu. OKHUCANUTENN U BOCCTAaHOBHUTEIH.
[Ipouecchl  OKHMCIEHHMSs W BOCCTAHOBJIEHMS.  OJEKTPOHHBIM  OanaHC

OKHCIUTEILHOBOCCTAHOBUTECIIHHOM pcakuuun

54

Teopust 2EKTPONTUTHUECKON AUcconai. KaTHOHbI, aHUOHBI. DJIEKTPOJIUTHI U

HEIIeKTPOJUTHI. CUITbHBIC U clTa0bIe AIEKTPOJIMTHI. CTENeHb TUCCOIAIuN

5.5

Peakiun monHoro obmeHa. YCIOBHUS MPOTEKAaHUS PEAKIMA MOHHOTO OOMEHa,

MTOJIHBIE U COKPAIIEHHBIE NOHHBIE YPABHEHUS PEaKLUN

XUMUS 1 OKpYXarolas cpeaa

6.1

BemectBa u martepuanbl B TOBCEIHEBHOM JKM3HU 4YeJOBeKa. be3omacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUUYECKHX PEAKIHUid B JIA0OpaTOpuu | OBITY.

HepBaﬂ IIOMOIIB TP XUMHYCCKUX 0KOIraX U OTPAaBJICHUAX

6.2

XUMHUYECKOE 3arpsi3HEHHE OKpYXaromie cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE MOYBBI, BO3[yXa U BOJOEMOB), CIOCOOBI €ro MPea0TBPALLCHUS
[Ipenenbras momyctumass koumeHTpauus BemiectB (IIJIK). Pomp xumum B
pElIeHUH HKOJIOTMYECKUX TMpolieM. YcuieHue mnapHUKOBOro 3ddekra,

pa3pymIeHue O30HOBOI'O CJI0A

6.3

[Ipumenenue cepsl, a3ora, Gocdopa, yriepoaa, KpeMHHS U MX COCIUHCHHN B
OBITY, MEIUIIMHE, TPOMBIIIJICHHOCTH M CEIbCKOM Xxo3siiicTBe. [IpumeHeHue
METAJJIOB M CIUIAaBOB (CTalb, YYr'yH, IIOpaTIOMUHUN, OpoH3a) B OBITY U
IMPOMBIIUICHHOCTH UX coeAuHeHui. [loHsaTHe 0 KOPpO3UU METAIOB, OCHOBHBIE

CITOCOOBI 3alIUTHI UX OT KOPPO3UU

6.4

[IpupoHBIE HCTOYHMKU YIJIEBOAOPOAOB (Yroib, NPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X MepepaboTKu (O€H3MH), UX POJb B OBITY U MIPOMBIIIIEHHOCTH

6.5

HCpBOHa‘-IaJ'IBHBIC MOHATUSA 00 OpPraHrNvCCKUX BCHICCTBAX KaK O COCIUMHCHUAX
yriaepoaa (MeTaH, 9TaH, 9TUJICH, alCTWICH, 3TaHOJI, TJIMICPUH, YKCYCHAA KI/ICJ'IOTa).
[ToHsATHE O OMOJIOTUYECKH BaXKHBIX BCHICCTBAX: KHPAX, 6em<ax, YIICBOAaX — U UX

POJIA B ’KU3HHU YCJIOBCKA




PacuéTnr:

7.1 o popMynaM XUMUIECKUX COCTUHEHUN
7.2 Macchbl (MaccoBOi) J10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XMMUYECKUM YPABHEHUAM




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

* Xumusi: 8-i kiacc: 0a30BbIN ypOBEHb: YUEOHHK; 5-€ U3AaHue, nepepadoTaHHOe
INa6puensa O.C., Octpoymon N.I'., CnaakoB C.A. AKiiMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemieHue

* Xumus: 9-1 kiacc: 6a30BbIi ypOBEHB: YUCOHUK; 5-€ U3aaHue, nepepadboTaHHOe
INa6puensa O.C., OctpoymoB W.I'., CnaakoB C.A. AKiIMOHEpHOE 0OIIECTBO

«HS,ZI&TGJII)CTBO ((HpOCBGIIICHI/Ie»

METOINUYECKHUE MATEPHUAJIBI UIA YYUTEJIA

bu6anoreka IIOK

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

bubnmmoreka IIOK
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