


HOACHUTEJIbHAS 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIOo 00I1Iero o0Opa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHMW K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBE (enepanbHO pabodeil mporpamMmbl
BOCIIUTAHUS U C YUYETOM KOHUENIMHU MPEnoiaBaHusl yueOHOro npeamera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma 1Mo XxuMuUM Na€T TPENCTABICHUE O IIENAX, OOIEeH CcTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHI OOYYAIOMIMXCS CpPEACTBAMHU y4eOHOTO
npenMera, YCTaHABJIMBAET o0s13aTeNbHOE peIMETHOE coziepKaHue,
npelycMaTpUBaeT paclpeielieHue €ro Io KiaccaM W CTPYKTYPUPOBAaHHUE TIO
pazienaM M TeMaM MpPOrpaMMbl O XHUMHH, OINpPEAEIseT KOJIMYECTBEHHBIE U
KaueCTBEHHBIE XapaKTEPUCTUKU COJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHHM C  Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tmpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolMXCs, OMNpEAeNsieT BO3MOXKHOCTH MpeaMera s
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHMS OCHOBHOM 00pa3oBaTebHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEr0 oOpa3oBaHUsA, a Takxke TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJOB Yy4€OHO-TIO3HABATEIBHOW JEATEIbHOCTH OOYYaloIIerocs MO OCBOCHHIO
y4e0HOro co/iepKaHusl.

3HaHWEe XHMHH CIIY)KUT OCHOBOM [jIsi (OPMHPOBAHUS MHPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpYyEeMble XUMHUEH MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPruM M 00 SBOJIIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUsS TrI00albHBIX
npo0sieM YCTOWYMBOI'O pPa3BUTHS YETOBEYECTBA — CBHIPHEBOM, JSHEPreTUYECKOH,
NUILEBOM U SKOJIOTHUECKON O€30MacHOCTH, TPOOIEM 3paBOOXPaHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealM3alMd  BO3MOXKHOCTEH I CaMOpa3BUTUSL U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON IPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OoOy4aromMxcs, HaBBIKOB WX CAMOCTOSTEIbHOW y4yeOHOW JIeATEeNbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKU3HU, TaK U B IPO(HEeCCUOHATBLHOM 1eITeIbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
LEJIOCTHOTO B3TJIs11a HA €AMHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUU E€CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00yYarouuxcs;



crocoO0cTByeT (OPMHUPOBAHUIO I[EHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
HAay4HBIM 3HAHUSAM, K IPUPOJIE, K YEIOBEKY, BHOCUT CBOI BKJIAJ B 3KOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUs B OOYYEHHHM XUMHUU OOECHEYMBAIOTCSA CIEHH(PUKON
COJep)KaHMsl ~ y4eOHOro  mpeaMeTa, KOTOPBIM  SIBISIETCS  MEJaroruyecku
aJanTHUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUH Ha ONpPEeTIEHHOM dTare e
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO 0011I€eT0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUIUMHCSI CUCTEMBI IEPBOHAYAIBLHBIX TMOHSITHH XUMHH, OCHOB
HEOPraHMYEeCKOM XHMMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX IOHSITUUN
OpPraHUYECKON XUMUHU.

CtpykTypa coiepkaHusi MPOrpamMMbl MO XUMUU CPOpMHUpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0€e 53TH CUCTEMBI CTPYKTYPHO OpIraHM30BaHbl IO MPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KaK OCHOBBI BCEI'0 €CTECTBO3HAHUS;

— [Iepunonnueckoro 3akona /[. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OSMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHS K JPyromy, BBINONHSS (GYHKIMKA OOBSACHEHHS M MPOTHO3HPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
NPEACTABICHNA O XUMHUYECKON COCTABIISIOIICH HAyYHOW KapTUHBI MUpPa B JIOTHUKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpYKaloMUi MUY,
«buomnorus. 5-7 xinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHMM XWUMHUHM TPOUCXOAUT (opMUpOBaHWE 3HAHUN OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaXKHEHUIHX (PAKTOB, MMOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



NPHOOIICHWH K HAay4YHBIM METOJaM TIO3HAHHS TPU M3YyYEHUW BEIIECTB U
XUMHUYECKUX peakiui, B (OPMUPOBAHUM U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHWHW B Y4eOHO-TIO3HABATENLHOW H  Yy4eOHO-HCCIIEI0BATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HH.

[Ipu u3ydeHnu XMMUU HA YPOBHE OCHOBHOI'O OOIIEr0 0Opa30BaHUS Ba)KHOE
3HaUYCHHE MIPUOOPENH TaKue IeNH, KaK:

— (opMHupOBaHHE MHTEIUIEKTYalbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caMo00OpPa30BaHUIO0, COTPYAHUYECTBY, CAMOCTOSITEIbHOMY MPUHATHIO PELICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIONUMCS YCIIOBUSIM JKU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
oOy4Jaromuxcss K CaMOCTOSATEIbHON IO3HABATENbHOM JEATEIbHOCTH, HAyYHbIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHA, CIOCOOCTBYIOINIUX MTPUOOPETEHUIO 00YJIArOIITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETbHOCTH, MO3HAHMS M CaMOIIO3HAHUA, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JIEITEIbHOCTH;

— (opmupoBanre o0uieil (QYHKIMOHAIBHON UM  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHCJIE YMEHUUW OOBSCHATHP W OIICHUBATH SBJICHUS
OKPYXKAIOIIEr0 MHpA, UCHOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBbIE NMPU W3YYECHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— ¢opMHpoBaHHE y OOYyYaloIUXCSd T'YMaHUCTUYECKHX OTHOILIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHUYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTMYECKH
1[eIeCO00pa3HOr0 TOBEAEHUS B OBITY W TPYJAOBOM JEATEILHOCTH B IEJAX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCTIMTAHUIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpO(MWIIS M HAMPABICHHOCTH NATLHEUIIETO
o0y4eHusl.

OO6miee 4YuCIO 4YacoB, OTBEAEHHBIX ISl H3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacos: B 8 kiracce — 68 gacoB (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COIEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena u BemecrBa. Du3nyeckue CBOMCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. IlonsTHe 0 MeTojax MO3HAHUSA B XMMUH. UHCTBIE BEIIECTBAa M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJICKYJIbl. XHUMHYECKHE »dJeMEeHTbl. CHUMBOJBI XUMHUYECKHX
3neMeHTOB. [IpocThie U ClI0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢opmysa. BajJeHTHOCTh aTOMOB XMMHYECKHX DJIEMEHTOB.
3aKOH IIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTEIbHAsT aTOMHas Macca.
OtHocuTenbHAasE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTa B
COCIUHCHMU.

KomnuectBo BemiectBa. Moiib. MonsipHast Mmacca. B3auMoCBsI3b KOJIMYECTBA,
Macchl W 4YHCJIA CTPYKTYPHBIX €IUHHI] BemiecTtBa. Pacuérer mo Qopmymnam
XUMHYECKHUX COCIUHCHUM.

DOU3UYECKUE U XUMUYECKUE SABJIEHUSA. XUMHUYECKasl PEAKLINS U €€ TIPU3HAKHU.
3aKOH COXpaHEHHUs MacChl BEIIECTB. XHMMHUeckue ypaBHeHus. Knaccudukamms
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYI0H, MpaBwiaMu paboThl B Ja0OpaTopuu U
npuémamu obOpailieHus ¢ JIabopaTOpPHBIM O0OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHACHCAIUSI BOABI) U XUMHYECKUX (FOpPEHHE CBEYH, MPOKaJIWBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeJla ¢ KUCIIOTOMN) SIBICHUM, HAOIIOIeHuE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOW KHUCIIOTHI C XJIOPHIIOM Oapusi, pa3joKEeHHUE THAPOKCHUIA
menu (1) npu HarpeBaHuu, B3aMMOICHCTBHE Keye3a ¢ pactBopoM coiu meau (11),
U3y4eHHE CIIOCOOOB pa3fCICHUs] CMECEil: ¢ MOMOIIbI0 MarHura, (puibTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
colid, HAOJIOJICHHWE W  ONKHCAaHUWE  PE3yJbTaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucimopon — anemMeHT u mpocToe
BelecTBo. HaxokaeHue kuciopona B mpupojse, (U3MYECKHEe U XUMHUUYECKHE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIYYCHHsI KHUCJIOpojJa B JIa0OpaTOpuu M MPOMBINUIEHHOCTH. Kpyrosopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBoit 3(pdeKkT XUMUYECKOW pPEaKIuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib M METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOIro 3¢ (dekTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOObI
nonyyeHus. Kucnorsl u conu.

MosnsipHbiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHEHUSIM.

duznueckue CBOMCTBa BOJbL. Boma kak pactBoputenb. PacTBOpbI.
HacepiienHble 1 HEHAChIIEHHbIE PAacTBOPBL. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 1071 BELIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B Ipupojie ¥ B )KU3HU 4denoBeka. KpyroBopor Boabl B IpUPOIE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudukanus Heopranmdeckux coeauHeHuil. Oxcuabl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpasyromue. Homenknatypa okcupoB. Dusznueckue M XHUMHUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMi. PU3MYECKHE W XHUMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxarnus kucnor. Homenknarypa kucinor. dusundeckue u
XMMHYECKUE CBOMCTBA KHUCHOT. Psan axktuBHoct MetamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Conu. Homenknatypa cosieil. @U3M4YECKUE U XMMHUYECKUE CBOMCTBA COJICH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKcnepumenm:

KAueCTBEHHOE OINPENIETICHUE COAEpKaHUsI KUCIOPOAa B BO3AyX€, MOIYYEHHUE,
coOupaHue, paclo3HABAaHUE U M3YUYCHUE CBOWCTB KHUCIOpPOJa, HAOIIOJECHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHuss ropeHus (mokapa), O3HaAKOMJIEHHE C o00pa3laMud OKCHUIOB H
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumomaercTBue Bomopona ¢ okcugom meau (1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCJIEIOBaHHE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIed paCTBOPEHHOTO BEIIECTBA, B3aWUMOJIEMCTBUE BOJBI C METAJUIAMHU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIEIOBAaHUE O00pa3llOB HEOPraHWMYECKHX BEIIECTB Pa3jJUYHbIX  KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAxX KHUCIOT U IIENOYEH,
uzydyeHue B3aumojerctBusi okcuaa menu (ll) ¢ pacTtBopom cepHOW KHUCIOTHI,
KHCJIOT C METajulaMH, PEAKUHM HEUTpaIW3alW{, ITOJYYEHHE HEPAaCTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHWE OJIHOI'O MeETajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3a1a4 10 TeMe «BaxHeWlne KiIacChl HEOPraHUYECKHUX
COCITMHEHUI.

Hepuoanuyecknin 3axkoH u Ilepuoamyeckas cucreMa XHMHYECKHX
jaemMenToB JI. U. MengeneeBa. Ctpoenne aTroMoB. XMMHYECKasi CBSI3b.
OKHCINTETbHO-BOCCTAHOBUTEIbHbIC PEAKIMU

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
rpynmnax CXOJHbIX O3JIEMEHTOB (IIEJIOYHbIE W IIETOYHO3EMENbHbIE METAJLIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUIBI.

[Tepunonnueckuit 3akoH. [lepuoanueckast cucreMa XUMUYECKUX 3JIEMEHTOB /J[.
N. MengeneeBa.  KopoTkomepuogHas H  JJIUMHHONEpUOAHAs  (HOPMBI
[lepuognueckon cucrtempl xumuueckux aiaemMeHToB [[. M. MenneneeBa. [lepuosbl
u rpynnbl. OU3NUECKHT CMBICT NOPSAKOBOIO HOMEpPAa, HOMEPOB II€pUOJa U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04eK aToMOB TMepBbIX 20 XUMUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl J[. M. MenneneeBa. XapakTepucTUKa XUMHAYECKOIO
3JIEMEHTA M0 ero nonoxeHuto B [lepuonnueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHMS paJnyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUTMYECKUX CBOMCTB I10 IPYIIAM U IIEPUOAAM.

3nauenue [lepuoanyeckoro 3akona u [lepuoguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTHs Hayku W npaktuku. . M. MennemeeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIEKTPOOTPUIIATEILHOCTh XUMHUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucneHus.  OKHCIMTEIBbHO-BOCCTAHOBUTEIBHBIE  PEAKIIMM.
[Iponecchl oOkucaeHNs U BOCCTaHOBIIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

U3y4eHHE OO0pa3LOB BEUIECTB METAUIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCUAA IMHKA C pPAaCTBOPAMM KHCJIOT M UIEIOYEH, IPOBEICHHUE OIBITOB,
WUIIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COETUHEHUS ).

Mescnpeomemmnuie ceasu



Peanuzanusg MeXIpeIMETHBIX CBSi3ed MpU HM3YyYEHUU XMMHM B 8 Kiacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIIb30BAaHME KakK OOIIUX eCTEeCTBEHHO-HAYYHBIX
NOHSTHUM, TaK W MOHATHM, SIBISIOIUXCS CUCTEMHBIMU JUJISL OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO6mme ecTeCTBEHHO-HAY4YHBIE MOHATHUSA: Hay4dHbIN (DakT, rumoresa, Teopus,
3aKOH, AaHaliu3, CHHTE3, KiIacCudUKanus, NEePUOJANIYHOCTh, HAOJIOJICHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, U3MEPEHHUE, MOEIIb, SIBIICHHE.

®uzuka: MaTepusi, aToM, O3JEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIUJ,
U30TOIbI, PAIMOAKTUBHOCTb, MOJEKYJNA, SJICKTPUUECKUN 3aps]l, BEUIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIECTBA, ra3, (PU3NYECKUEe BETUUYMHBI, €IUHUIIBI
U3MEpEHUs1, KOCMOC, IIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, Abixanue, buochepa.

['eorpadus: armocdepa, rugpocdepa, MuUHEpanbl, TOPHbIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KUIIACC

BemecTBo 1 XUMHYeCKasi peaKus

[Teprognueckuii 3akoH. [lepuoanueckast cucTeMa XUMUYECKHUX dJIEMEHTOB /1.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBOMCTB
XUMHUYECKUX D3JIEMEHTOB TMEPBBIX TPEX MEPUONOB, KalMsd, KalblMs M HX
COCIMHEHUI B COOTBETCTBUM C TIOJOXXKEHHEM »3JIeMeHTOB B llepuoamueckoi
CUCTEME U CTPOEHHUEM MX aTOMOB.

CrpoeHne BelmecTBa: BHJBI XMMHUYECKOM CBSI3U. THIBI KPHUCTaUIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIIA KPUCTAJUIMYECKON PEMIETKH U
BHUJa XUMHUYECKOM CBA3H.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCSALIMXCS K Pa3IW4HbIM KjaccaM HEOPTraHWYECKHX
COEJIMHEHUI, TEeHETHYECKAs CBSA3b HEOPIaHMYECKUX BEILIECTB.

Knaccudukanms XuMUYeCKUX peaklyid Mo pa3auvyHbIM MPU3HAKaM (10 YHCITy
U COCTaBy YYacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TeIIOBOMY 3(deKkTy, Mo
U3MEHEHHIO CTEIEHEH OKHCIEHUS XMMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTajau3aTropa). DK30- U HIOTEPMHUYECKUE PEAKIUHU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[Tonsitue 0 ckopocTH xumudeckod peakuuu. [loHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHE O TOMOTeHHBIX U TeTepOreHHBIX
peakuusax. llonstue o xaranuse. llonsTne 0 XuMU4eckoM paBHOBeCUU. PAKTOPBHI,
BIMSAIONIME HA CKOPOCTh XMMHUYECKOW pEaKUUMU U TMOJ0XKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHCIANTETbHO-BOCCTAHOBUTEIbHBIE  pEAKLMH,  JJIEKTPOHHBIA  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHON  pEaKIIMH. CocrtaBneHue  ypaBHEHUH



OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ pEaKUMHA C  MCIHOJb30BAHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DIEKTPOITUTHI U HEANEKTPOIIHTHI.
Karnonsl, annonel. MexaHu3M AucCCOLMAlMM BEIIECTB C PA3JIMYHBIMU BHUIAMHU
XuMHu4eckoil csizu. CreneHs auccounanuu. CUIIbHbBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiun noHHOro oOMeHa. Y cjIoBUS MPOTEKAHUS PEaKIMi HOHHOTO OOMEHa,
MOJIHBIE U COKpAIllEHHbIE MOHHBIE YpaBHEHHs peakiuil. CBOWCTBAa KHCIOT,
OCHOBAaHUW U COJIeM B CBET€ TMPEJACTABICHUH 00 DIIEKTPOJIUTHUECKOU
nucconmanuu. KauecTBeHHbIE peakiid Ha MOHBI. [IoHATHE O TUAPOIIH3E COTEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMA KPUCTAUIMYECKUX PEHIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETAJUIOB (rpadura M ajiMasza), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEAOBAaHUE 3aBUCHUMOCTU CKOPOCTH XMUMHYECKOM peakiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAKTOPOB, HCCIEIOBAHUE JIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCA AUCCOLMALMHA KHCIOT, LIENOYEed M COJIEU
(BO3BMOKHO  HCIMOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHUE  OIIBITOB,
WUTIOCTPUPYIOIIMX  MNpPU3HAKM  NPOTEKaHWs  PeakuMid  HOHHOro  oOMeHa
(oOpa3zoBaHMe oOcajka, BBIJICJICHHE Ta3a, O0O0pa3oBaHWE BOJBI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBl  OKUCIHUTEINBHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakuuu pa3ioKEeHHs, COSAMHEHUS), paclio3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IIOMOIIBKD KAYECTBEHHBIX pEaKkIUid Ha HOHBI, pEUICHUE
SKCIIEpUMEHTAJIBHBIX 33]1a4.

HeMmeTa/uibl 1 MX COeTMHEHUSA

OOmrass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TajJoreHoB. XHWMHUYECKHE CBOMCTBA Ha [pUMEpPEe  XJopa
(B3auMoOZIeiCTBHE € MeETaJIaMH, HEMETallaMH, Iejio4amMu). XJIOpPOBOAOPOI.
ConsiHast KucinoTa, XMMUYECKHE CBOMCTBA, IMOJIYyYEHHE, MpUMEHEHHUe. [lelicTBue
XJIOpa M XJIOPOBOAOpPOAA HA OpPraHW3M 4YeJoBeKa. BakHeulne XJIOpuabl U HX
HaXO0XKJICHUE B IIPUPOJIE.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHbIe cTerneHu okucieHusi. CTpoeHue u (U3MUYECKHUe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/A U CePhl. AJUIOTPOITHbIE MOAU(DUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe CBOWCTBa cepbl. CepoBOMOpOA, CTpOCHUE, (PU3UYECKUE U
XUMHYECKUE CBOMCTBA. OKCHIBI CEpPbl KAK MPEICTABUTENN KHCJIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3MYECKHME M XUMUYECKHME CBOHcCTBa (0Omue Kak
NpECTaBUTENsl Kjacca KHCIOT W crnenuduueckue). XHUMHUYECKHE pEeaKIuw,
JeXallue B OCHOBE MPOMBIIIJIEHHOTO CHOco0a TMOJNYYEHUS CEPHOM KHCIOTHI.
[Iprumenenue cepHor KUCIOTHL. COMM CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uon. HaxoxaeHue cepbl U €€ COCAMHEHHH B TPHUPOJE. XHUMHUUECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH cpeabl COSNMHEHUSIMU cepbl (KUCIOTHBIE TOXIH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIOCOOBI €ro NPe0TBPAIECHHUS.

OO6mas xapakrepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHMS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIEHHs. A30T, paCOpOCTpPaHEHHE B MPUPO/IE,
¢u3nyeckue U xumuueckue cpoiictsa. Kpyrosopor azora B npupoje. AMMHAK, €T0
¢u3nyeckue u XMMHYECKUE CBOMCTBA, oJdyyeHue 1 npuMenenue. Conu aMMOHMUS,
X GU3NYECKUE U XUMUYECKHE CBOMCTBA, MpUMeHeHne. KauecTBeHHast peakius Ha
MOHBl aMMOHMS. A30THAsl KHUCJIOTa, €€ MOoJydyeHue, PU3NYecKHue U XMUMHYECKUE
cBoiicTBa (0OIIME Kak TMPEACTaBUTENS KIacca KHUCJIOT U CHenu(pUuIecKue).
Hcnonp3oBaHne HUTPATOB H COJICM aMMOHHUSI B KadeCTBE MHMHEPAIbHBIX
yno0peHnii. XuMrU4YecKoe 3arps3HeHUE OKPYKaIOIIEeH Cpe/ibl COeIMHEHUSIMU a30Ta
(KUCJIOTHBIE NOXIM, 3arps3HEHHE BO3/AyXa, IMOYBbI U BOAOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duzmueckne M XUMUYECKHE CBOMCTBA.
Oxkcup dhocdopa (V) u pochopHas Kuciaora, Pu3ndecKue 1 XUMHICSCKHUE CBOKCTBA,
nonyudenue. Mcnonb3zoBanue (hochaTtoB B KaUECTBE MUHEPATILHBIX YA00PEHUIA.

OO6mas xapakrepuctuka 3jaeMeHToB IVA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB,  XapaKTEepHbIE  CTENEHU  OKUCIEHUSA.  YTJIEpoA,  aJUIOTPOIHbIE
MOIU(HUKALKH, PACHPOCTPAHEHHE B NpUponae, (U3MUYECKUE U XHUMHUYECKUE
cBoricTBa. Ancopouus. Kpyrosopot yriepoaa B npupoae. OKkcuibl yriepoaa, ux
duznueckue W XUMUYECKHE CBOWMCTBA, JCHCTBME Ha JKHUBBIE OPTraHU3MBI,
HOJIy4YeHUE U NPUMEHEHHUE. DKOJIOTMYECKUE MPOOJIEMBbl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV), rumoresa riao0anbHOrO NOTEIUIEHUS KIUMara, MapHUKOBBIN
addext. YronpHas Kuciaotra U €€ colid, uX PU3nuecKue U XUMHUYECKHUE CBOICTBA,
nojyueHrue W TnpuMeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJIEHHOCTH U CEIbCKOM
XO35MCTBE.

[lepBoHauanbHbBIE MOHATUS 00 OPraHUYECKUX BEIIECTBAX KAK O COCAUHEHUSX
yraepoja (MeTaH, 3TaH, 3TUJIECH, alleTUIIEH, dTaHOJ, TJIMLIEPUH, YKCYCHAs KUCIIOTa).
[IpuponHble HCTOUYHUKH YTIAEBOMOPOAOB (yroib, NPUPOIHBIA Ta3, HEPTH),
OPOAYKTHl MX mepepaloTku (OE€H3MH), MX pPOJb B OBITY M HPOMBIIUIEHHOCTH.
[TonsiTue 0 OMOJIOrMYECKU BaXKHBIX BEUIECTBAX: KUpaX, OeNKax, yriieBojax — 1 ux
poiM B OKM3HM UeJoBeKa. MarepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COECTUHEHU.

KpemHuii, ero ¢usnueckue M XUMHYECKHME CBOWCTBA, IIOJIYyYEHUE U
npuMmeHeHue. CoelnuHeHus KpemHHs B mnpupoje. OOmme mnpencraBieHus 00
okcunie kpemHus (IV) u kpemHueBoi kuciore. CHUIMKAThl, X UCIIOJIb30BAHUE B
OBITY, B TIPOMBIIIUICHHOCTH. BakHeline CTpouTenbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIeMEeHT, OeToH, xeye300eToH. [IpobiaeMbr 6e30macHOro MCHOIb30BaAHUS
CTPOUTENIBHBIX MAaTEPUAIIOB B TOBCETHEBHOM JKU3HHU.

Xumuyeckuii IKCnepumMenm:

u3ydyeHre o0pa30OB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHUCIOTHI,
MPOBEJICHNE KAUECTBEHHBIX PEaKIMil Ha XJIOPUA-UOHBI U HAOJIIOJCHUE TTPU3HAKOB
UX TPOTEKAHUS, OIBITHI, OTpaKAIOIMUE (PUINYECKHUE M XHWMHUYECKHE CBOMCTBA
rajoreHoB M WX COEAUHEHHN (BO3MOXKHO HCIOJIb30BAHHE BHJIEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3laMu XJOPUAOB (TaJOTEHUJIOB), O3HAKOMJICHHE C
oOpasmamMmu  ceppl u  e€ coeAuHEHMsIMH  (BO3MOXXKHO  HCIIOJIB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIEHHE TpoIlecca OOYTIIMBaHUS caxapa MOJl IeUCTBUEM
KOHIIEHTPUPOBAHHOW CEPHOM  KHUCJIOTBI, HW3y4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIeHHON CepHOM KUCIIOTHI, MPOBECHNE KaYeCTBEHHOM peakiuu Ha Cyib(ar-
WOH U HaOJI0JieHuEe NpHU3HaKa €€ MPOTEKaHUsl, O3HAKOMJIEHUE C (PM3MUYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUHEHHM (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHUATIOB), 00pasmamMu a30THBHIX U (HOCHOPHBIX YHOOpPEHUH, MOIydEHHE,
coOupaHue, paclio3HaBaHUE W M3YYCHUE CBONCTB aMMHaKa, IIPOBEJACHUE
KauyeCTBEHHBIX pEaKIui Ha MOH aMMOHHUS U (ochaT-uoH U M3yyeHUe MPU3HAKOB
UX IIPOTEKAHUs, B3aUMOJIEUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIbIO
(BO3MOXKHO HCMOJIb30BAHUE BUJIEOMATEPUAJIOB), V3y4ECHUE MoJEenen
KPUCTAINTMYECKUX PEHIETOK anmasza, Tpaduta, ¢yiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  aJICOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM VIIEM U
YCTPONCTBOM MPOTHBOras3a, MojydyeHue, COOMpaHue, pacrio3HaBaHUEe U HU3ydeHUE
CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEJECHUE KAaUeCTBEHHBIX pEaKIUi Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAaHUS, O3HAKOMJIEHUE C
NPOAYKIMEN CUIMKATHOW IPOMBINUIEHHOCTH, PEIICHHE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHenme HeMETaIUIbl U UX COCIUHEHUS.

MeTaJnibl 1 KX COeIMHEHUS

OO0uras xapakKTepUCTUKa XUMUYECKUX JIEMEHTOB — METAJJIOB Ha OCHOBAaHHUU
ux mnonoxenus B Ilepuomnueckont cucreme xumuueckux sieMeHToB [, U.
MenneneeBa u cTpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTaminueckas CBsI3b U
METAJUIMYECKAsT ~ KPUCTAUIMYECKAss  PEMIETKA.  DJIEKTPOXUMUYECKUH  pAX
HanpspKeHU MetayioB. OU3nyecKue U XMMUYECKrue CBOMCTBAa MeTalioB. Oomue
CIoCcOOBI TMONTydeHUs: MeTaioB. [loHATHE O KOppO3UM METAIOB, OCHOBHBIE
CrocoOBI 3amuThl MX OT Kopposww. CroiaBel (CTayib, YyryH, AIOPATIOMUHUM,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIILIEHHOCTH.

[{emounble MeTaiuibl: mojioxkeHue B Ilepuoanyeckoil cucreMe XMMUYECKHX
sanemeHntoB JI. M. MenneneeBa, CTpoeHHME HMX aTOMOB, HAXOXJIEHHUE B IPUPOJIE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe HaTtpust U Kanusi). OKCUJIBI U



TUJAPOKCHUIBI HATpusi U Kanus. [IpuMeHeHMe WIETOYHBIX METAUIOB MU UX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
[lepnognueckor cucreme xumudeckux 3imeMeHToB [[. 1I. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B Tpupoae. PU3nyYecKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AJTOMUHUN: TIOJIO)KEeHUE B [leproanueckoi cUCTeMEe XUMUUYECKUX 3JIEMEHTOB
J. . Menneneesa, CTpoeHUE aTroma, HaxOoxXAeHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTPOCHHE aToMa, HaXOXIAEHUE B mpupoaec. Puznueckue u
XUMHUYECKHEe CBOMCTBA xene3a. OKcubl, THAPOKCHIIBI U comu xkene3a (1) u xxenesa
(1), mx cocrtas, CBOMCTBA U TIOJTyYCHHE.

Xumuueckuit IKCnepumenm:

O3HaKOMJIEHHME C oOpa3llaMM METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3YYEHHE PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHUIEOMATEPHATIOB), OCOOCHHOCTEM B3aMMOIEHUCTBHUSI OKCHIA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEOBAaHNE CBOMCTB KECTKOW BOJIbI, IIPOLIECCA TOPEHUS HKEJNE3a B KUCIOPOJIE
(BO3MOXHO  HKCIIOJIb30BAaHUE  BUJECOMATEpPUAJTIOB), IPU3HAKOB  IPOTEKAHHUS
KAQUECTBEHHBIX PEAKIIMN HA MOHBI: MATHUS, KAJIbLWA, ATFOMUHUS, UHKA, JKEle3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHUM HWOHAMM HaTpusl, Kajdusl W KaiblMs (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIe0BaHNE aM(DOTEPHBIX CBONCTB THAPOKCH/IA ATIOMHUHHMS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuanbsl B NOBCEAHEBHOM KU3HM 4elNOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuii B ObiTy. [lepBas momoib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arps3HEHHUE OKpYXKarouled cpeabl (MpeaenbHas I0MyCTUMAs
KOHIIeHTpalus Beuects, aaiee — [1/IK). Poap xumMuun B penieHun 3K0JI0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe O0pa3lloB MAaTEPUATOB (CTEKIJIO, CIUIABbl METAIIOB, MOJUMEPHBIC
MaTepuasbl).

Mexcnpeomemmuuvle ceasu



Peanuzanus MeXNpeaMeTHBIX CBsS3ed IPU W3YYEHUH XUMUU B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIOJIb30BAaHUWE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUN, TaK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJIS OTJEIbHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI0 IUKJIA.

OOuue ecTeCTBEHHO-HAYUYHbIE TOHSTHS: HAay4YHBIM (akT, rumoresa, 3aKoH,
TEOpHUs, aHajdu3, CHUHTE3, KiIaccupukanus, TMepUOIUYHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJICTUPOBAHUE, HU3MEPEHUE, MOJEIb, SIBICHUE, IMAPHUKOBBIN
3¢ deKT, TEXHONOT U, MaTepUAIbI.

®dusuka: MaTepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU]I,
U30TOIbI, PAJUOAKTUBHOCTh, MOJIEKYJIA, 3JIEKTPUYECKUW 3apsji, MPOBOJHHUKH,
MOJYIPOBOAHUKH, JUIJICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTATIINYECKAs
pemérka, CijiaBbl, (PU3NYECKHE BEIWYUHBI, €AUMHUIIBI U3MEPEHUS, KOCMUYECKOE
IIPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, COHIIE.

buonorus: dorocunTes, mpixanue, Ouocdepa, SKOCHCTEMa, MUHEPATHHBIC
yn00peHus, MUKPO3JIEMEHThI, MAaKPORJIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

['eorpadus: armocdepa, rugpocdepa, MUHEpanbl, TOPHbIE TOPOJBI,
MOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHUN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHUS MPOrPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIBTYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHSTHIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOACTBOBATbCS ~ CHUCTEMOW TO3UTHUBHBIX II€EHHOCTHBIX OpHEHTALUH WU
pacUIMpEeHNE ONbITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAy4YHOMY HACIEAMI0, MOHUMAHUS 3HAYCHHMs] XUMHUYECKOM HayKM B JKU3HHU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JAOCTOBEPHOM HMHpOpMaIueil o
NEPEIOBBIX JOCTHKCHHUSIX M OTKPBITUSX MHPOBOH M OTEYECTBEHHON XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

OpPECTaBICHUS O COLMAJIbHBIX HOpMax M MpaBWiIaX MEXKINYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHONM KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITebHOCTH, TOTOBHOCTHM K pPa3HOOOpa3HOM COBMECTHOHM MEATEIbHOCTH NpHU
BBIMIOJITHEHUN YY€OHBIX, IO3HABATEIbHBIX 3a7a4, BBINOTHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX TPOEKTOB, CTPEMJIEHUS K B3aUMOTIOHUMAHUIO
U B3aUMOIIOMOUIM B IIpolecce 3TOW Y4eOHOH JEesATENbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJEHUE W IIOCTYNKM CBOMX TOBApHILEH C TMO3ULMHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIEICTBUNA MTOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33PEHUYECKHE NPEICTaBICHHUS O BELIECTBE U XUMHUYECKOW pEaKIMH,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 NMOHUMAaHUSl CYIIHOCTH HAyYHOH KapTHUHBI MUpa, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHS MPUPOJbI, B3aUMOCBSI3SX YEJIIOBEKAa C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NO3HaBaTeJIbHbIE MOTHBBI, HAIIPABJICHHbIC HA MOJYyYE€HUE HOBBIX 3HAHWUN IO
XUMHUH, HEOOXOIUMBIE IJi1 OOBSCHEHHS HAOJI0/IaeMbIX IMPOIECCOB U SIBJICHUM,
NO03HABATEIbHOM, MH(OPMAIMOHHOW M YHUTATEIIbCKOM KYJIbTYphl, B TOM YHCJE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOH, JIOCTYITHBIMH TEXHHYECKHUMH CpPEACTBaMU  HMH(OPMAIIMOHHBIX
TEXHOJIOT U,

UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JIFOOO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCT K  camMo0Opa3oBaHUIO, TMPOEKTHOW W  HCCIEIOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIICHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 370POBBIA 00pa3 KU3HHW, OCO3HAHWE TOCIEACTBUUA W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJIICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAY U PE3ylbTaraM TPYAOBOU NEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHUW 10 XWUMHHU, OCO3HAHHBIA BBIOOP
UHAUBUIYaTbHON TPAEKTOPUH MPOJIOIKEHHSI 00pa30BaHus ¢ YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCTENTHON MPodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHsI HEOOXOIMMBIX YMEHUH,
TOTOBHOCTH aJalTHPOBATHCS B MPO(eCCHOHATBLHOM Cpe/Ie;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKH 11€JI€CO00pa3HOE OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBAHMS, MOHMMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
buznueckoMy M TICUXMYECKOMY 3JI0POBBIO, OCO3HAHHE I[EHHOCTH COOJIIOICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATh 3HAHUS, MOJydaeMble TIPH M3YYCHHH XUMUH, IS
pelIeHHs 3a/1a4, CBA3aHHBIX C OKPYXKAIOIEeH NMPUPOIHON Cpeao, i OBBILICHUS
YPOBHS  DKOJOTHYECKOW KYJIbTYpPhl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
AKOJIOTHYECKUX TMPOOJeM M IMyTeH WX pEemeHUs MOCPEACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOM U COITMAIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe wMeranmpeaMeTHBIX pe3yJabTATOB BBIACISIOT 3HAYUMBIC IS
dbopMUpOBaHUST MHPOBO33pEHUsI  OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (PAKT, CHCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYToe.), KOTOPhIE
UCTIONIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TPEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HAHUU W3 ATHUX NPEIMETOB (HOPMHPOBATH IMPEACTABICHHUE O IEITOCTHOMN



HAy4YHON KapTHHE MHUpa, U YHUBEpCaJbHbIE yueOHbIE JNeHCTBUsS (TIO3HABATEIIbHbIC,
KOMMYHHUKAaTHBHBIE, PETYJISITHUBHBIC), KOTOpbIE OOECHeUMBaOT (POpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIIFHOMY IUIAHHPOBAHWUIO W OCYIIECTBICHUIO ydeOHOM
JeSATEIbHOCTH.

Io3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE [1efiCTBUSA

ba3oBble joruyecKkue 1eMCTBUA:

YMEHHSI HCIIOJIb30BaTh MPUEMBI JIOTHYECKOIO0 MBIIIJICHUSI MPU OCBOCHUHU
3HAHUMU: PACKPBHIBATH CMBICT XUMHUYECKUX TMOHATUU (BBIACIATh UX XapaKTEpHbIC
MPU3HAKU, yCTAaHABIMBATh B3aUMOCBSI3b C APYTMMHU TOHSITHUSMH), UCIOIL30BaTh
MOHATHUSA JUISI OOBSICHEHHS OTJEIbHBIX (paKTOB U SBJICHUM, BEHIOMpPATh OCHOBAHUS U
KPUTEPUU IS KIacCU(PHUKAIMK XWMHYECKHUX BEIIECTB MU XUMHUYECKUX PpEaKIui,
yCTaHABJIMBATh MPUYUHHO-CIIECJCTBEHHBIE CBSI3U MEXIYy OOBEKTAMH HW3Y4YCHUS,
CTPOUTH JIOTUUECKHUE pacCyXeHus (MHIYKTHUBHBIC, JEAYKTUBHbBIC, IO aHAJIOTHUH),
JIe7aTh BBIBOJIbI U 3aKJIFOUEHUS;

YMEHHUE TMPUMEHITh B TPOLIECCE€ TMO3HAHMSI MOHATUS (MpPEIMETHBIE W
METanpeaMETHbIE), CAMBOINYECKHE (3HAKOBBIE) MOJIEHU, UCTIOJb3yEMbIE B XUMUH,
npeoOpa3oBbIBaTh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJICIbHbBIC TIPEACTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJ DJIEMEHTA), XHMHYecKas ¢GopMmylia M YypaBHEHHUE
XUMUYECKON peakluu — NpU PEelIeHUH Y4eOHO-TI03HABATENbHBIX 3aJ1a4, C Y4ETOM
ATUX MOJICIBHBIX MPEJACTABICHUN BBISIBISATh U XapaKTEPU30BATh CYIIIECTBEHHBIC
MPU3HAKU U3Yy4aeMbIX O0OBEKTOB — XMMHUYECKHX BEIIECTB M XUMHUECKUX PEaKIIUH,
BBISBIIITH  OOIIIME  3aKOHOMEPHOCTH, IPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEUHUS B U3YyUAEMbIX MIPOIIECCaX U SIBIICHUSX.

Ba3oBble uccienoBaTebCKUe JeiicTBHS .

YMEHHME MCIIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KA4ECTBE HMHCTPYMEHTA
MO3HAHMUSA, a TaKXKe B KAyeCTBE OCHOBBI JJII (POPMHPOBAHMS THIIOTE3BI 10
IPOBEPKE MPABWIHLHOCTH BBICKA3bIBAEMBIX CYKICHUM;

npuoOpeTeHne OIbITa IO TUIAHUPOBAHUIO, OPTraHU3allMd W TMPOBEIACHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHUE HaOMIoJaTh 3a XOJOM Ipollecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATH €0 PE3yNbTaT, (HOPMYIHUPOBATH 0000IIECHHS 1
BBIBOJIBI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHMS, COCTABIISITH OTUET
0 MpojieraHHoM pabdoTe.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
pa3JIMUHBIX BUJIOB U (POPM MPEICTABICHUSA, MOTYYaEMYI0 U3 Pa3HbIX UCTOUHUKOB
(HaydyHO-TIONYJISIpHAs  JIUTEpaTypa XUMHUYECKOTO COJCp)KaHHs, CIPaBOYHBIC
nocobusi, pecypchl HMHTepHeTa), KPUTUYECKH OIICHUBATh IPOTUBOPCUYMBYIO U
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHUE TMPUMEHATHh Pa3JIMYHbIE METOJbI W 3alpOChl NP IMOUCKE U OTOOpE
uHGOpMAIIMM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX [JIS1 BBITIOJHEHUS
y4eOHBIX U TMO3HABATENbHBIX 3a71a4 ONMPEAEIEHHOr0 TUIIA, TPUOOPETEHHUE OMbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJIbTYPOM aKTUBHOTO UCIIOJIB30BaAHUS PA3TUYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECJIOKHBIMU CXEMaMH, JharpaMMamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M aHAJIM3UPOBAThL B Tpoluecce y4yeOHOW U
UCCJIEIOBATEIBCKON JCSITEIBbHOCTH MH(DOPMAIUIO O BIMSHUU TPOMBIIICEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHl (B Xol€ Juanora M (Wiau) AMCKYCCHH) IO
CyImecTBY  OOCyXmaemMoul TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHA  TPEICTaBISATh  IOJNYYEHHBIE  pPE3yJIbTaThl  MO3HABATEJIbLHOU
NEATEIbHOCTU B YCTHBIX M IHCbMEHHBIX TEKCTax; JeNaTb MPE3CHTALUI0
pEe3yJAbTATOB BBHIMIOJIHEHUS XUMUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbBITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JICATEIIBHOCTM  TNPU  PEUICHUU
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4é€Ta OOLIMX HHTEPECOB M COIrJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBH, OIpPEAEICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh LEIN AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATENbHBIX 3aJlay, CaMOCTOATENIbHO COCTaBJISITh WM KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEeHHsI HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNd, YMEHUE
UCIIOJI30BaTh U aHAJU3UPOBATH KOHTEKCTHI, Mpe/jiaraéMbie B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCSA HAay4dHbI€ 3HAHUS, YMEHUS U CIOCOOBI



JNEUCTBUM, BUABI JCATEIIBHOCTH IO TOJYYEHHIO HOBOTO 3HAHHUS, €ro
WHTEpIpEeTallii, MpeoOpa3oBaHUI0 W TMPUMEHEHUIO B Pa3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIIHsIX.

K koHiy oOyuenusi B 8 kiiacce npeiMeTHble pe3ysbTaThl HA 0230BOM yPOBHE

JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y 00YJaIOIIUXCA YMEHUI:

e PpAacCKpbIBaTh CMBICJ OCHOBHBIX XMMHUYECKHMX MMOHSATHI: aToM, MOJIEKYIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PAa3J0XKEHUs, PEaKIUU 3aMEIICHUs, pPEeaKuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBS3b, MOJIAPHAS W HEIMOJSpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOpP, MACCOBas JIOJIsI BEILECTBA
(IpolLIeHTHAs! KOHLIEHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHUX TMOHATHN U
MPUMEHSITh ITU TIOHSATHUS MPU ONMKUCAHUM BEIIECTB U UX MPEBPAIICHUII;

e HCIOJNB30BAaTh XHWMUYECKYIO CHUMBOJIMKY JJISI COCTaBlIeHUS (GOpMyi
BEIIECTB U YPABHEHUN XUMUYECKHUX PEAKIIUM;

e OIpEAeNsITh BaJICHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKUCIECHMSI  BJIEMEHTOB B  OHMHApPHBIX  COEAMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OINPEACIEHHOMY KJIAcCy COEAMHEHUU IO
dbopmynam, BHUJ XUMHUYECKOH CBsI3M (KOBaJleHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaTh cMbIcia Ilepuoguueckoro 3akona JI. WM. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHUS, 3aKOHA ABOTraJipo;

e ONUCHIBATH U XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpymnmna (A-rpynmna)» u «mnodooynas noarpynna (b-rpynmna)», maneie U
OoJbIIME TEPUOABI, COOTHOCUTH OOO3HAYEHUS, KOTOpPbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKHUX 3JIEMEHTOB (COCTaB M 3apsij sijipa, oOlIee YUCIO AJIEKTPOHOB
U pACTpEIEIICHUE UX TI0 SJIEKTPOHHBIM CIIOSIM);

KJIACCUPUIMPOBATh XMMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIEeCTBA,
XUMUYECKHE peakuuu (IO YMCIAYy M COCTaBY YYAacTBYIOLIUMX B pPEAKLUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPXK/As OMUCAHUE TPUMEPAMU MOJIEKYISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

MPOrHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTU OT UX KaU€CTBEHHOTO
COCTaBa, BO3MOXHOCTH TMPOTEKAaHHS XUMHUYECKUX NPEBpallCHUN B
Pa3JIMYHBIX YCIOBUSAX;

BBIYMCIIATh OTHOCHUTEIBHYIO MOJIEKYJISAPHYIO W MOJIPHYIO  MAaccChl
BEUIECTB, MAaCCOBYIO JIOJI0 XHWMHUYECKOro »dJeMeHTa 1o QopMmyle
COEITMHEHHUS, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPAaBHEHUIO XUMHUYECKON PEAKLINU;

IPUMEHSATh OCHOBHBIE OINEPALMU MBICIUTEIBHON EATEIbHOCTH — aHAJIH3
U CUHTE3, CpaBHeHHE, 0000IIeHHE, CHCTeMAaTHU3aluio, Kiaccuukaiuio,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — JJISI U3Y4YEHUSI CBOICTB
BEUIECTB M XHMHYECKMX PpEaKIMil, E€CTECTBEHHO-HAYYHBIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUS  XUMHUYECKOM  TOCYJIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOpPOJAa M KHCIOpPOJa), MPUTOTOBIICHHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBATb M TPOBOAUTH  XUMHUYECKHME  OSKCHEPUMEHTHI IO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

K koHiy oOyuenust B 9 kiacce npeMeTHbIC pe3yJbTaThl HA 0230BOM yPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICJ OCHOBHBIX XHWMHUYECKHUX MOHSATHNA: XHWMHYECKHMA
JJIIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPUUATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, BJEKTPOJUTHUYECKAS] JTUCCOLMALNS, PEAKIUU HOHHOTO
oOME€Ha, KaTaJu3arop, XHUMHYECKOE paBHOBecuEe, oOOpaTUMble U



HeoOpaTUMbIC PEaKIUHU, OKHUCIUTEIHbHO-BOCCTAHOBUTEIBHBIC PEAKIINUH,
OKUCIIUTENb,  BOCCTAHOBUTENb,  OKUCJIEHHE U  BOCCTAaHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKUHH, MPEAEIbHO JIOMyCTUMAs
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBJICHUS (opMyl
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JIMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBA3U (KOB&JIEHTHAs, WOHHAs, METAJUIMYECKasl) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOpPax HEOPraHWYECKUX COCAMHEHHH, THI KPHUCTAJIUYECKON
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHHUE: ONHUChIBATH W XapPaKTEPHU30BATh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCA B NEPUOAUYECKON Taldiuue, ¢
YUCJIOBBIMM  XapPaKTEPUCTHUKAMHU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTHM B U3MEHEHUU CBOMCTB JJIEMEHTOB M HUX COCIUHEHUU B
npeaenaax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMUYECKUE peakiuu (10 4YMCIy W COCTaBY YYACTBYIOIIUX B pEaKIUU
BEUIECTB, MO TEIUIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTENEHEH OKHCIEHUS
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEPKAAS OIKHCAHUE
pUMEpaMU MOJIEKYJISIDHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTaBJISITb  YPABHEHHSI DJIECKTPOJMTUYECKOM JHUCCOLMALIMM  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMEHa, YpaBHCHHS pEaKIMid, TOJITBEPXKIAOIINX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
PacKphIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBUCUMOCTH OT WX CTPOCHWSI,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOr'0 »JJeMeHTa 1o QopMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
nabopaTopHBIM  O0OpYJOBAaHMEM, a TaKXe INpaBuiaa oOpalieHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIMSIMH I10 BBIOJHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOpPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHbI aMMOHHUS M HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHUE, OOOOIIEHHUE, CHUCTEMAaTU3AIUIO, BBISBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YEHHUS CBOWCTB BEIECTB U
XUMUYECKUX pEaKIMi, eCTeCTBEHHO-HAy4YHbIE METOIbl IIO3HAHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KNIACC
KonunuecTBo yacoB
Ne HanmeHoBanue pa3ienoB u DJIeKTpPOHHBIE (LU (PPOBBIE)
KonTtpoabHble IIpakTH4eckue
n/n TeM IPOrpamMMbl Bcero o0pa3oBaTe/bHbIE PeCypchl
padoThI padoTbI
Pasnea 1. [lepponayajibHble XUMHUYECKHE NOHATHS
Xumust — BaxkHas 00JacThb
1.1 eCTeCTBOBHaHUH o 5 2 https://m.edso0.ru/ASRIT4AT6X
IIPAKTUYECKOH J1€ATEIbHOCTH
YesioBeKa
B
1.2 CHICCTEA 1 XHMyHCCHe 15 1 https://m.edso00.ru/JOM9V8V8D
peakuun
Hroro no pazueny 20
Pasnea 2. Bakneiilmme npeacTaBuTe Il HEOPraHU4YeCKUX BellecTB
B .K L
2.1 OSAYX. RHCIOPOA. LIOWATHE 6 https://m.eds00.ru/Q5A8K5W8Y
00 okcumax
Bonopon. I1o €eo
2.2 AOPOXL. ZJonATH 8 1 https://m.edso00.ru/C4H8K6TSE
KHCJIOTax U COJIAX
Bopa. P ! 0
2.3 o, TacTBOpBL. HOMATHE © 5 1 1 https://m.edso00.ru/F1X701B0Q
OCHOBAHHUAX
O
2.4 CHOBHBIC KTACCH! . 11 1 1 https://m.edso0.ru/L3F4R7G0T
HCOPTaHNUYCCKHUX COCANHCHUU
HWroro no pazneny 30

Pa3znen 3. Ilepuoauveckuii 3axon u [lepuonnyeckasi cucrema xummuuyeckux jiemMenToB /[. U. MenaeneeBa. CTpoeHue aToMOB.

Xumuuyeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€aKIuu



https://m.edsoo.ru/A3R9T4T6X
https://m.edsoo.ru/J0M9V8V8D
https://m.edsoo.ru/Q5A8K5W8Y
https://m.edsoo.ru/C4H8K6T8E
https://m.edsoo.ru/F1X7O1B0Q
https://m.edsoo.ru/L3F4R7G0T

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

3.1 XUMHu4eckux anemeHTon [l. 1. 7 https://m.edso0.ru/C911K8POM
MenpneneeBa. CtpoeHue
aToMa
XvMHUECKas CBA3b.
3.2 OKucIuTENnHHO- 8 https://m.edsoo.ru/W8COT2E7K
BOCCTAaHOBUTEIIHHBIE PEaAKIINH
Hroro no pazneny 15
Pe3epBHOe Bpems 3 https://m.edso0.ru/A3F7K3G1G
OBIIEE KOJIMYECTBO YACOB 68

[10 IIPOT'PAMME



https://m.edsoo.ru/C9I1K8P0M
https://m.edsoo.ru/W8C0T2E7K
https://m.edsoo.ru/A3F7K3G1G

9 KJIACC

KonunyectBo yacos
HaunmeHnoBaHue pa3iesioB U TeM JJ1eKTpOHHBIE (HU(pPOBHIe)
Ne /i Kontpoabubie | IlpakTHuyeckue
NMPOrpamMMmbl Bcero o0pa3oBaTejbHbIEe pecypchl
padoThbI padoThbI
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUU
[ToBTOpEeHME 0JieHne 3HaHUH
1.1 BTOPEHIE 1 YILYDIICHHE SHAHH 5 1 https://m.eds00.ru/GIM5WI3T
OCHOBHBIX Pa3JieJoB Kypca § Kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 N p 4 https://m.edso00.ru/R3Z290Q6G4G
peakuui
DnexTpo eckas JUCcCcOoLUaIusl.
1.3 JICKTPOTIHTHHCCICA AMCCOMHIAIA 8 1 1 https://m.eds00.ru/DSREVAQ4A
XUMHUUYECKHE PEaKH B PACTBOPax
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COCAUHEHUS
OO1as xapakTepucTUKa ec
2.1 At XApAKTCPHICTII XHMIHCCIHX 4 1 https://m. eds00.ru/FOWINIF5V
aneMmeHToB VIIA-rpynmsl. ["anorenst
OO01mas XxapaKTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 https://m.eds00.ru/S7TL7MIL7S
COCIMHEHUS
OO6m1as XxapaKTepUCTUKa XUMHUECKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCTUHEHUS
OO01as xapaKTepuCTHUKa XUMUYECKUX
24 anemeHToB |V A-rpynmel. Yraepon u 8 1 2 https://m.edso00.ru/Q2W5H2K5Y
KPEMHUU U UX COCTUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/G9M5W9J3T
https://m.edsoo.ru/R3Z9Q6G4G
https://m.edsoo.ru/D5R5V4O4A
https://m.edsoo.ru/F9W1N9F5V
https://m.edsoo.ru/S7L7M9L7S
https://m.edsoo.ru/A6Y9S6H4U
https://m.edsoo.ru/Q2W5H2K5Y

Paznen 3. MeTa/iibl M HX COeJUHEHUSA

3.1 OO011Me cBolicTBAa METAIJIOB 4 https://m.eds00.ru/C1C6H6T2M
3.2 Bakueiilme MeTaibl U UX COEIUHEHUS 16 https://m.edso0.ru/18G6J7R9U
Hroro no pazgeny 20
Paznen 4. Xumus 1 okpyKammas cpeaa
4.1 BemectBa 1 Matepraisl B )KU3HU 4EJIOBEKA 3 https://m.eds00.ru/Z3S8T1Q8K
Hroro mo pazneny 3
Pe3epBHOE Bpems 3 https://m.edsoo.ru/N2U7H3F8A
OBILIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/C1C6H6T2M
https://m.edsoo.ru/I8G6J7R9U
https://m.edsoo.ru/Z3S8T1Q8K
https://m.edsoo.ru/N2U7H3F8A




HNOYPOYHOE IINIAHUPOBAHHUE

8 KNIACC
KosmnuectBo yacos
Ne Hara DJIeKTPOHHBIE IH(POBLIE
Tema ypoka KounrTpoabubie  IlpakTHuyeckue
n/n Bcero H3y4eHusi | 00pa3oBaTeJbHBIC PeCypChl
padoTbI padoThI
[Ipeamer xumun. Ponps xumuu B
1 1 https://m.edsoo.ru/J4C2V8M9V
KHM3HM YelloBeka. Tena u BemecTna
[TonsiTue o meto
2 AAX TOSHAHIA B 1 https://m.edso0.ru/P1O8A5C6T
XUMHH
[paktuyeckast padora Ne 1
«[IpaBuna pabo abo
3 P B,,HH PabOTEL B JIabopatopHt 1 https://m.edso0.ru/O5G3EOD8Y
U IpUEMBI 0OpalleHuUs C
71a00paTOPHBIM 000PYTOBAHUEM)
YucTtele BemecTBa U CMECH.
4 HETBI® BOTECTRA 1 ENEEH. 1 https://m. edso0.ru/X1A2E3M8R
CriocoOwI pasneneHus cMecei
[paktuyeckas paGora Ne 2
5 «Paznenenue cmeceli (Ha mpumepe 1 https://m.edso00.ru/R6W6Z8F9X
OUYMCTKHU IIOBAPEHHOM COJIN)»
6 ATOMBI 1 MOJICKYJIBI 1 https://m.edsoo.ru/J7R108H1L
XUMHUECKUE 3JIEMEHTHI. 3HAKU
7 (CUMBOJIBI) XUMHUYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
8 [IpocTeie u Cln0XKHBIE BELIECTBA 1 https://m.edsoo.ru/H2W7W8P3A
9 ATOMHO-MOJIEKYJIIPHOE YUYEHHE https://m.edso0.ru/EOD1L5N1N
3aKOH MOCTOSHCTBA COCTaBa
10 BelEeCTB. XUMHUYecKas popmyia. 1 https://m.edso0.ru/I3Y2G1R4C
BaneHTHOCTh aTOMOB XUMHUYECKUX



https://m.edsoo.ru/J4C2V8M9V
https://m.edsoo.ru/P1O8A5C6T
https://m.edsoo.ru/O5G3E0D8Y
https://m.edsoo.ru/X1A2E3M8R
https://m.edsoo.ru/R6W6Z8F9X
https://m.edsoo.ru/J7R1O8H1L
https://m.edsoo.ru/W3U6Q6D7W
https://m.edsoo.ru/H2W7W8P3A
https://m.edsoo.ru/E0D1L5N1N
https://m.edsoo.ru/I3Y2G1R4C

9JICMCHTOB

11

OTtHocuTeNnbHAs aTOMHAs Macca.
OTtHOcuTENbHAS MOJIEKYJISIPHAS
Macca

https://m.edsoo.ru/FON3S0A9I

12

MaccoBas 101 XUMUYECKOTO
9JIECMCHTA B COCAUHCHUU

https://m.edsoo.ru/J6 AOQW4P1J

13

KonnuecTtso BemecTsa. Moinb.
MounstpHas macca

https://m.edsoo.ru/C2J5K415X

14

dusnyeckne ¥ XUMUIECKIE
SIBJICHHS. XUMUUeCKast pCaKknus

https://m.edso0.ru/S2R3H7N6C

15

[Ipu3Haku U ycloBUs MPOTEKAHUS
XUMHYECKHUX PEAKLUU

https://m.edsoo.ru/Z3F4A8K60

16

3aKoH COXpaHCHUA MACChI
BEIIECTB. XMMHUYCCKHE YpaBHCHHUA

https://m.edsoo.ru/P7V8A5Z3D

17

Brruncaenus KOJIM4YE€CTBA, MaCChl
BCIICCTBA 110 YPABHCHHUAM
XUMHNYCCKHUX peaKI.IPII’I

https://m.edsoo.ru/W9S8Y 7727

18

Knaccuduxanus XuMnaeckux
peakuuii (coeuHeHMUs,
pasJIoKEHNUS, 3aMeILeHHs, 0OMeHa)

https://m.edsoo.ru/KOP1L4R1W

19

M. B. JIOMOHOCOB — y4€HBIii-
sHnukIoneauct. O0o0nIeHne U
cucTeMaTH3aIHs 3HaHuI

https://m.edso0.ru/C2T2E6W6V

20

Konrtponsnas padora Nel mo reme
«BemiecTBa 1 XUMHYECKUE
peaKuum»

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmech razos. CoctaB
Bo3ayxa. Kucinopon — anemMeHT u

https://m.edsoo.ru/M6A7YOW7S



https://m.edsoo.ru/F9N3S0A9I
https://m.edsoo.ru/J6A9W4P1J
https://m.edsoo.ru/C2J5K4I5X
https://m.edsoo.ru/S2R3H7N6C
https://m.edsoo.ru/Z3F4A8K6O
https://m.edsoo.ru/P7V8A5Z3D
https://m.edsoo.ru/W9S8Y7Z2Z
https://m.edsoo.ru/K0P1L4R1W
https://m.edsoo.ru/C2T2E6W6V
https://m.edsoo.ru/D6E9Q4E9H
https://m.edsoo.ru/M6A7Y0W7S

IIpOCTOC BEIIECCTBO. O30H

22

Ou3nuecKue U XUMUIECKHE
CBOWCTBA KUCIIOpO/a (PeaKuu
okHcieHus, ropenue). [lonstue o6
oKcHJax

https://m.edso0.ru/O0Q4H1UST

23

CriocoOblI nostydeHus: KUCIopo/ia B
71a00paTOPUH U MMPOMBIIIIICHHOCTH.
IIpumenenue kuciopoaa

https://m.edsoo.ru/F8Q2D2X3H

24

Tennosoii a¢ ekt xumMuueckoi
peakuuu, IOHITHE O
TEPMOXUMHUYECKOM YpaBHEHHH,
9K30- U SHJOTEPMUYECKHUX
peaxiusx

https://m.edsoo.ru/Z6H4G9D8W

25

TomnuBo (HedTh, Yroiab U METaH).
3arpsi3HeHue BO3/AyXa, CIOCOObI
€T0 MPeTOTBPAIICHUS

https://m.edsoo.ru/Y2Y4M4H1B

26

[Ipaktuyeckas padora Ne 3 o
teme «[lomydenue u cooupanue
KHCJIOPOJia, U3y4YEHHE €TO0
CBOMCTB»

https://m.edso0.ru/J2X0TOA0D

27

Bonopon — aneMeHT U mpocToe
BelecTBo. HaxoxneHnue B npupoae

https://m.edsoo.ru/I8D2B5D7A

28

dusnueckne U XUMHUECKUE
cBoiicTBa Bojiopoaa. [lpumenenne
BOZIOpO/IA

https://m.edsoo0.ru/Q0A7R7W60

29

IlonsaTre 0 KMCIOTaX U COJIAX

https://m.edsoo.ru/N711U1E4]

30

Crnoco0sl oTy4eHus BOIOpo/ia B
naboparopuu

https://m.edsoo.ru/F4AW6U5050



https://m.edsoo.ru/O0Q4H1U5T
https://m.edsoo.ru/F8Q2D2X3H
https://m.edsoo.ru/Z6H4G9D8W
https://m.edsoo.ru/Y2Y4M4H1B
https://m.edsoo.ru/J2X0T0A0D
https://m.edsoo.ru/I8D2B5D7A
https://m.edsoo.ru/Q0A7R7W6O
https://m.edsoo.ru/N7I1U1E4J
https://m.edsoo.ru/F4W6U5Q5Q

31

[Ipaktruueckas padora Ne 4 o
teme «llonydyenue u cobupanue
BOJIOPOJ1a, U3yYEHHUE €0 CBONCTBY

https://m.edsoo.ru/A8D2B602Z

32

MossipHblii 00bEM ra30B. 3aKOH
ABoraapo

https://m.edsoo.ru/W4Y 1W4W8C

33

Brruncaenus 00n€Ma, KOJIMYECTBa
BEII[ECTBA ra3a M0 €ro U3BECTHOMY
KOJINYECTBY BEIIECTBA WK 00BEMY

https://m.edsoo.ru/LOW2K908I

34

Brruncienus o0bEMOB ra3oB 110
YPaBHEHUIO PEAKIIMHA HA OCHOBE
3aKOHa 00BEMHBIX OTHOIIEHUH
rasoB

https://m.edsoo.ru/M7G2D2E3H

35

36

dusnyeckre ¥ XUMHUYECKIE
CBOMCTBA BOJbI

CoctaB ocHoBauui. ITonsarue 06
HWHJUKaTOpax

https://m.edsoo.ru/F3S5H7H9U

https://m.edsoo.ru/I9M1C5U8J

37

Bopa kak pacTBopHTEb.
HacrliiieHHbie U HEHACHIIIEHHBIE
pactBOpbl. MaccoBas 10Jist
BELIECTBA B pacTBOpE

https://m.edso00.ru/S7Z0N3W2D

38

[paktuyeckas padora Ne 5 o
teme «IIpuroTorieHne pacTBOPOB
C onpeaenEHHON MacCOBOM J0JIei
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/LOV7U6I6H

39

Kontponsnas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boxa»

https://m.edsoo.ru/Y3C8C9C8Z

40

OKcupl: CocTaB, KiIaccuUKaIus,
HOMEHKJIaTypa

https://m.edsoo.ru/D1A6N2B9L



https://m.edsoo.ru/A8D2B6O2Z
https://m.edsoo.ru/W4Y1W4W8C
https://m.edsoo.ru/L0W2K9Q8I
https://m.edsoo.ru/M7G2D2E3H
https://m.edsoo.ru/F3S5H7H9U
https://m.edsoo.ru/I9M1C5U8J
https://m.edsoo.ru/S7Z0N3W2D
https://m.edsoo.ru/L0V7U6I6H
https://m.edsoo.ru/Y3C8C9C8Z
https://m.edsoo.ru/D1A6N2B9L

41

[MToyueHne 1 XUMUIECKUE
CBOWCTBA KUCIIOTHBIX, OCHOBHBIX U
aM(OTEPHBIX OKCUIOB

https://m.edsoo.ru/ESUSH1IW8V

42

OcHOBaHUS: COCTaB,
Kiaccu(uKanms, HOMCHKIATypa

https://m.edsoo0.ru/C9Z0EIN8V

43

HOHy‘IGHHC U XUMHNUYCCKUC
CBOMCTBA OCHOBaHUI

https://m.edsoo.ru/W5V208K1E

44

Kucnortsl: coctas, kinaccuduxanus,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

[Tonydyenue n xuMuueckue
CBOMCTBA KUCJIOT

https://m.edsoo.ru/B5C1L3L6M

46

47

Comnu (cpenHue): HOMEHKIATYpa,
CHOCOOBI MOJTYYEHUs, XUMUUYECKHUE
CBOMCTBa

[IpakTrueckas pabora Ne 6.
Pemenune OKCIICPUMCHTAJIbHBIX
3a1a4 1o TeMe «OCHOBHBIE KJIacChl
HEOPraHW4YeCKUX COCTUHEHUID

https://m.edso0.ru/J4B9OQ5E1X

https://m.edsoo.ru/E9X4K8F7W

48

FGHGTI/I‘IGCKaSI CBi3b MC)K)Iy
KJIaCCaMH HEOPTaHUYECKUX
COeIMHEHUI

https://m.edsoo.ru/HOU5D6A0C

49

O000111eHNE U CUCTEMATU3ALM
3HAHUH

https://m.edso00.ru/Q6G9IN5L4B

50

KonTponbnas pabora Ne3 no teme
"OCHOBHBIE KJIACCEI
HEOPraHMYECKUX CoeaAUHEHUI"

https://m.edsoo.ru/W6J7L5I5P

51

[lepBbie MONMBITKY KIacCUPUKATUT
XUMUYECKUX dieMeHTOB. [lonsTHe

https://m.edsoo.ru/R4S7M4M9N



https://m.edsoo.ru/E3U8H1W8V
https://m.edsoo.ru/C9Z0E9N8V
https://m.edsoo.ru/W5V2Q8K1E
https://m.edsoo.ru/F4P2A0C3V
https://m.edsoo.ru/B5C1L3L6M
https://m.edsoo.ru/J4B9Q5E1X
https://m.edsoo.ru/E9X4K8F7W
https://m.edsoo.ru/H0U5D6A0C
https://m.edsoo.ru/Q6G9N5L4B
https://m.edsoo.ru/W6J7L5I5P
https://m.edsoo.ru/R4S7M4M9N

O Irpynmnax CXOJHbIX 3JICMEHTOB

52

[lepnonnueckuii 3aKOH 1
Ilepuonnueckas cucrema
XUMHYECKHX deMeHToB /1. M.
MenneneeBa

https://m.edsoo.ru/A1B9FOVEC

53

[lepuonsl, rpynmsl, DOATPYIIIBI

https://m.edsoo.ru/M\W30116R2U

54

Crpoenue atomoB. CoctaB
aTOMHBIX sifiep. M30Tors

https://m.edso00.ru/C90Q90773C

55

CrpoeHue 31eKTpOHHBIX 000JI0YEeK
aTOMOB 3JIEMEHTOB
[lepnonnueckoii cucremst /1. 1.
Meneneena

https://m.edsoo.ru/O0F6Y5C8B

56

XapakTepUCTUKAa XMMUYECKOIO
9JIEMEHTA 110 €ro MOJIOKEHUIO B
[lepnonnueckoii cucreme /1. U.
Menneneena

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepuoanueckoro 3akoHa
JUISL Pa3BUTHS HAYKH U TTPAKTUKH.
. Y. MeHneneeB — y4€HBI,
nmegaror u Fpa)KI[aHI/IH

https://m.edso0.ru/K3S31400V

58

PesepBHeiit ypok. O6001ICHHE U
CUCTeMaTH3allusl 3HaHU /
Bcepoccuiickas npoBepoyHas
pabota

https://m.edsoo.ru/BOV1I4W6A

59

Konrtponsnas padora Ne4 o teme
«Ctpoenne aromMa. XUMUYeCKas
cBs3by» / Beepoccwuiickas
poBepoyHas pabora

https://m.edsoo.ru/L2L4K005Q



https://m.edsoo.ru/A1B9F0V6C
https://m.edsoo.ru/W3O1I6R2U
https://m.edsoo.ru/C9Q9O7Z3C
https://m.edsoo.ru/O0F6Y5C8B
https://m.edsoo.ru/A9C3I9Z5W
https://m.edsoo.ru/K3S3I4O0V
https://m.edsoo.ru/B9V1I4W6A
https://m.edsoo.ru/L2L4K0O5Q

BHGKTPOOTpI/IHaTGHLHOCTI) aTOMOB

60 1 https://m.edso0.ru/S6R802X9B
XUMHUYECCKHUX DJIEMCHTOB

61 Honnas xummnyeckas CBI3b 1 https://m.edsoo.ru/R201T6L4S
K

62 OBAIICHTHA TOpHAL 1 https://m.edsoo.ru/GON4H4J6F
XUMHUYECKAS CBSI3b
Ko

63 BAJICHTHAA HEMOApHaA 1 https://m.eds00.ru/R5Q417S5K
XUMHUNYCCKasa CBA3b

64 CreneHp OKUCICHUSA 1 https://m.edso00.ru/S8U900D4B
O -

65 KHCTHTEIRHO 1 https://m.edso0.ru/KOW20Q5Y1C
BOCCTAHOBUTCIILHEBIC peaKHI/II/I

66 OKUCIUTENIN U BOCCTAHOBUTEIHU 1 https://m.edso0.ru/M3D0P4C9Y
PesepBHelit ypok. O6001IeHHE U

67 CHCTCMATH3AIIA SHAHWHA TIO TEME 1 https://m.edso0.ru/S2R4S8M7N
«Ctpoenue atoma. XuMHUECKast
CBA3b»
P i . 0600

68 C3CPBHBI YPOK © ilI cHme H 1 https://m.eds00.ru/S1R1B1L6Q
CUCTEMATH3AaLMs 3HAHUN

OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/S6R8O2X9B
https://m.edsoo.ru/R2O1T6L4S
https://m.edsoo.ru/G9N4H4J6F
https://m.edsoo.ru/R5Q4I7S5K
https://m.edsoo.ru/S8U9O0D4B
https://m.edsoo.ru/K0W2Q5Y1C
https://m.edsoo.ru/M3D0P4C9Y
https://m.edsoo.ru/S2R4S8M7N
https://m.edsoo.ru/S1R1B1L6Q

9 KJIACC

Ne
n/n

Tema ypoka

KosunuyecTBo 4acoB

Bcero

KonTtpoabHbie
padoThbI

IIpakTnyeckue
padoTsbI

Jara
H3y4YeHust

JJIeKTPOHHBIE LU (PPOBbIE
o0pa3oBaTe/bHbIE pecypchl

Ilepuoauueckuii 3aK0OH.
[Iepnonnueckas cucrema
XUMHUYECKUX djiemeHToB 1. .
MemneneeBa

https://m.edsoo.ru/W4Y5P2F9X

3aKOHOMEPHOCTH B U3MEHEHUH
CBOMCTB XUMUYECKHUX DJIEMEHTOB
IIEPBBIX TPEX MEPUOIOB

https://m.edsoo.ru/V8BK9C1C4R

Knaccudukanus u HOMEHKIATypa
HEOPraHNYECKUX BEIIECTB

https://m.edsoo0.ru/Q9Y1Y7Z00

Bunp xXuMHu4eCcKoOU CBSI3U U TUIIEI
KPUCTAJUTMUYECKUX PEIIETOK

https://m.edsoo.ru/R9T4R3J2H

Konrtponsnas padora Nel mo reme
«[loBTOpeHue u yriyodneHue
3HAaHUI OCHOBHBIX pa3/ieioB
Kypca 8 Kkiacca»

https://m.edsoo.ru/R3U4P4C6M

Knaccupukanuss XuMUIeCKux
peaKLUil Mo pa3auyHbIM
MpU3HaKaM

https://m.edsoo.ru/H6L106U8O

[TonaTHE O CKOPOCTH XUMUYECKOM
peaKuru. TlonsgaTne 0 TOMOTEHHEIX
U ICTCPOIrCHHBIX PCaKIUAX

https://m.edsoo.ru/Y8B8U8OA4I

[TonsiTve 0 XUMUYECKOM
paBHOBecuu. DakTophl,

https://m.edso00.ru/S5K8G2A3K



https://m.edsoo.ru/W4Y5P2F9X
https://m.edsoo.ru/V8K9C1C4R
https://m.edsoo.ru/Q9Y1Y7Z0O
https://m.edsoo.ru/R9T4R3J2H
https://m.edsoo.ru/R3U4P4C6M
https://m.edsoo.ru/H6L1O6U8O
https://m.edsoo.ru/Y8B8U8O4I
https://m.edsoo.ru/S5K8G2A3K

BIIMSIIOIIIAE HA CKOPOCTh
XUMHYECKOW PEaKIUU U
MMOJI0KEHHE XMMUUECKOTO
paBHOBECHS

OKHUCIIUTEILHO-
BOCCTAHOBUTEJIBLHBIC PEAKITIH

https://m.edso0.ru/G9K901B1A

10

Teopust 3NEKTPOAUTUYECKON
JUucconualnmu. CuIbHBIE U cna6me
3JIEKTPOJIUTHI

https://m.edsoo.ru/BOO3F108F

11

HoHnHble ypaBHEHUS peaKlUid

https://m.edso0.ru/HIN3L8Y7G

12

XUMHYeCKHe CBOMCTBA KUCIOT U
OCHOBAHMUIT B CBETE
npecTaBIeHUH 00
3JEKTPOJIUTUYECKON
JTMCCOITHAITNH

https://m.edso0.ru/T3G0X4B9I

13

XUMHYECKHE CBOMCTBA COJICH B
CBETE MpeJCTaBICHUI 00
IMEKTPOIUTUIECKOM
JIHMCCOLMAIIAN

https://m.edsoo.ru/S1P2W302V

14

[TonsaTue o runponuse cosei

https://m.edso00.ru/X90Q4S7R5D

15

O0001IeHNE U CUCTEMATHA3 AN
3HAHUU

https://m.edsoo.ru/B3H9Q0WON

16

[Ipaktruueckas padora Ne 1.
«Penrtenue SKCIICPUMCHTAJIBHBIX
3a1au»

https://m.edsoo.ru/Y2CIM4K4K

17

Kontponbnas padota Ne2 o reme
«OJIEKTPOJINTUYECKAs
IUcconuanus. XuMHYECKHUE

https://m.edsoo.ru/A3E5Y1K4F



https://m.edsoo.ru/G9K9O1B1A
https://m.edsoo.ru/B0O3F1O8F
https://m.edsoo.ru/H1N3L8Y7G
https://m.edsoo.ru/T3G0X4B9I
https://m.edsoo.ru/S1P2W3Q2V
https://m.edsoo.ru/X9Q4S7R5D
https://m.edsoo.ru/B3H9Q0W0N
https://m.edsoo.ru/Y2C9M4K4K
https://m.edsoo.ru/A3E5Y1K4F

peakiuu B pacTBOPAX»

18

OO01as xapakTepuCTHKA
raJoreHOB. XMMHYCCKHE
CBOMCTBA Ha MpUMEpPE XJI0pa

https://m.edsoo.ru/L9Q3U2Z0U

19

XnopoBoaopoa. ComnsHast
KHACJI0Ta, XMMHUYECKUE CBOKMCTBA,
MOJIy4eHHE, IPUMEHECHHE

https://m.edsoo.ru/VOY2L8Y0S

20

[Ipaktuyeckas padora Ne 2 o
teMme «llomydyenue conssHou
KHUCJIOTBI, U3y4YEHHE €€ CBOMCTBY»

https://m.edso0.ru/\V405C7J3Y

21

Beruncnenus mo ypaBHeHHUAM
XUMUYECKUX PEAKLUH, €CIIU OJUH
U3 PEareHToB JlaH B U30BITKE

https://m.edsoo.ru/R8R0OJ1L5A

22

OO01as xapakTepucTHKa
anemeHToB VIA-rpynmsl

https://m.edsoo.ru/USK5E8DOV

23

AnnorponHsie MoaupUKaIuu
cepbl. Haxoxaenue cepel 1 e€
COCIMHEHUH B IPUPOJE.
XUMUYECKUE CBOMCTBA CEPbI

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBoaopoj1, CTpOCHHE,
¢bu3nyecKre 1 XuMHUECKUE
CBOMCTBA

https://m.edsoo.ru/D1K1F5U6P

25

Oxkcunpl cepol. CepHasi KUCIIOTA,
(u3nueckne 1 XUMUYECKHE
CBOMCTBA, IPUMEHEHHE

https://m.edsoo.ru/K2C0D1Y5W

26

XUMHUECKUE peakluy, JexKalue
B OCHOBE ITPOMBIIIIEHHOTO
crocoba MoydeHus: CepHon

https://m.edsoo.ru/V6V8J2S2H



https://m.edsoo.ru/L9Q3U2Z0U
https://m.edsoo.ru/V0Y2L8Y0S
https://m.edsoo.ru/V4O5C7J3Y
https://m.edsoo.ru/R8R0J1L5A
https://m.edsoo.ru/U5K5E8D0V
https://m.edsoo.ru/P8X9L2R2Y
https://m.edsoo.ru/D1K1F5U6P
https://m.edsoo.ru/K2C0D1Y5W
https://m.edsoo.ru/V6V8J2S2H

KHCJIOTBI. XUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOLIEN Cpebl
COEJIMHEHUSIMU CEPbI

27

Briuucienune MaccoBou 10U
BBIXOJIa IPOJYKTa PEAKLIUU

https://m.edsoo.ru/TSH5M5C6Q

28

OO61mas xapakTepuCTHKa
aneMeHToB VA-rpynnsl. A30T,
pacupocTpaHeHue B IPUPOJIE,
¢u3nyeckre U XuMHUECKUe
CBOMCTBA

https://m.edsoo.ru/J9X6K5E5P

29

AmMHuax, ero puznyeckue u
XUMHYECKHE CBOMCTBA,
NIOJIy4YEHUE U IPUMEHEHHE

https://m.edsoo.ru/A2J3E5I5U

30

[Ipaktuyeckas padora Ne 3 o
teme «llonmydyeHne aMMmuaxa,
W3Y4YEHHUE €r0 CBOMCTB)

https://m.edsoo.ru/H8A8A5G8V

31

A30THas KucnoTa, e€ pusnueckue
U XUMHUYECKHE CBOMCTBA

https://m.edsoo.ru/A4S5F4UO0M

32

Hcnonp3oBaHre HUTPATOB U
COJIE aMMOHMS B KAUECTBE
MHUHEPAJIbHBIX YIOOpEHHH.
XUMHUECKOE 3arpsA3HEHUE
OKpY>Karolleu cpeabl
COEJIMHEHUSIMU a30Ta

https://m.edso00.ru/G7Y4Q1J6P

33

®docdop. Oxeun dhocdopa (V) u
(dhocdopHas kucnora, Gu3nIecKue
Y XUMHUYECKUE CBOIMCTBA,
NOJTy4YCHUE

https://m.edsoo.ru/Q5B0G1N3R



https://m.edsoo.ru/T5H5M5C6Q
https://m.edsoo.ru/J9X6K5E5P
https://m.edsoo.ru/A2J3E5I5U
https://m.edsoo.ru/H8A8A5G8V
https://m.edsoo.ru/A4S5F4U0M
https://m.edsoo.ru/G7Y4Q1J6P
https://m.edsoo.ru/Q5B0G1N3R

34

Hcnons3oBanue pocdatos B
KaueCTBE MUHEPATBHBIX
ynoOpeHuii. 3arps3HeHue
IPUPOTHOH cperbl hochaTamu

https://m.edso00.ru/M4G5H1P30

35

Yrnepon, pacnpocTpaHeHue B
npupoe, Gu3nIecKue u
XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/A9C8F1A4I

36

Oxkcuabl yriaepoja, ux
(usnueckre U XUMUYECKHE
CBOMCTBA. DKOJIOTMUECKIE
poOJIEMBI, CBSI3aHHBIE C OKCHIOM

yriepona (1V)

https://m.edsoo.ru/P6U7M4K9T

37

YroapHas KUCIIOTa U €€ COJIN

https://m.eds00.ru/T50O1S0F1T

38

[Ipaktuyeckas padota Ne 4 o
teMe "llonydeHne yriekucioro
ra3za. KauecTBeHnHas peakuus Ha
KapOoHaT-HoH"

https://m.edsoo.ru/P6WIW6A4C

39

[lepBoHayanbHbIE MOHATHUS 00
OpraHMYECKHX BEIIECTBAX KakK O
COEJIMHEHUSIX yriepoaa

https://m.edso0.ru/G506H6X1E

40

Kpemnuii u ero coennHeHus

https://m.edso0.ru/S2F3Z4G3N

41

[TpakTrueckas padorta Ne 5.
Pemenne skcriepuMeHTaIbHBIX
3a1a4 o teMe «Bakneiiume
HEMETAJUIbl U UX COCTUHEHUS

https://m.edsoo.ru/Y8B8R2E1]

42

Kontponbnas padota Ne3 o reme
«Baxuenne HeMeTaJUIbl U UX
COETMHEHS

https://m.edsoo.ru/K1E4W5F5D



https://m.edsoo.ru/M4G5H1P3O
https://m.edsoo.ru/A9C8F1A4I
https://m.edsoo.ru/P6U7M4K9T
https://m.edsoo.ru/T5O1S0F1T
https://m.edsoo.ru/P6W9W6A4C
https://m.edsoo.ru/G5O6H6X1E
https://m.edsoo.ru/S2F3Z4G3N
https://m.edsoo.ru/Y8B8R2E1J
https://m.edsoo.ru/K1E4W5F5D

OO01mas xapakTepucTHKa
XUMUYECKHUX DJIEMEHTOB —
MeTailIoB. MeTandeckast CBsI3b

43 https://m.eds00.ru/Q5M8X3Z6L
¥ MeTaJThYeCKas
KpUCTaJUIMUECKas pelIéTKa.
duzndecKue CBONCTBA METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJIJIOB.
44 DIEKTPOXUMUYECKUN Psif https://m.edsoo.ru/M7GOF6W6EK
HANPsOKEHUA METAJUIOB
OO61me crocoObl MOTydeHUS
MeTasaoB. CriaBel. BerancieHus
45 10 YPaBHEHUSAM XUMHUYECKUX https://m.edso00.ru/F9S7U4G5C
peakuuii, eciii OAUH U3 PearcHTOB
COJICPKUT IPUMECH
46 [TonsiTHE O KOPPO3UU METAJLIOB https://m.edso00.ru/U4T6B8L6C
47 [llemouHbIe METAILIIBI https://m.edsoo.ru/ESNOF6H7A
48 OKCHIbL H THAPOKCH B! HATPHS https://m.edsoo.ru/Q5F4A8Z0U
KaJus
49 H[enoqiloaemenmvme MeTaIpt = https://m.edso0.ru/R9G4H2L5S
KaJbIMH 1 Maraui
50 Baxneiiniie coeTUHEHUS KallbIIH https://m.edso0.ru/BSB6SOF6R
51 O6O6HjeHHe 1 CHCTEMATHSATIA https://m.edsoo.ru/Z8S2E1Y6W
3HaHUHI
52 HKECTKOCTE BOAL M CHIOCODHL €2 https://m.eds00.ru/UAF1V1PIK
YCTpaHEHUSI
[Ipaktrueckas padora Ne 6 o
53 TeMme "JKECTKOCTh BOABI 1 METOAEI https://m.edsoo.ru/T6EQU213W

e€ yctpaneHus"



https://m.edsoo.ru/Q5M8X3Z6L
https://m.edsoo.ru/M7G0F6W6K
https://m.edsoo.ru/F9S7U4G5C
https://m.edsoo.ru/U4T6B8L6C
https://m.edsoo.ru/E5N0F6H7A
https://m.edsoo.ru/Q5F4A8Z0U
https://m.edsoo.ru/R9G4H2L5S
https://m.edsoo.ru/B5B6S0F6R
https://m.edsoo.ru/Z8S2E1Y6W
https://m.edsoo.ru/U4F1V1P9K
https://m.edsoo.ru/T6E9U2I3W

54

AnroMuHII

https://m.eds00.ru/O2U1T4S00

55

AmdoTepHBIE CBOWCTBA OKCHIA U
TUIPOKCHUIA

https://m.edso00.ru/T7Z619U3S

56

Keneso

https://m.edsoo.ru/I2ROK4COE

57

OKcuIbl, TUIPOKCUIBI U COTH
xene3a (I) u xenesa (1)

https://m.edsoo.ru/U2B913V00Q

58

O00011IeHNE U CUCTEMATHA3ALINAS
3HaHUHN

https://m.edsoo.ru/\W6NOH8L7X

59

[Tpaktruueckas padorta Ne 7.
Pemrenne skcniepuMeHTaIBHBIX
3a7a4 no reme «Baxueime
METAJUJIbl U UX COECITUHEHUSI

https://m.edsoo.ru/J1IM4T7L4X

60

Brrunciienus no ypaBHEHUSIM
XUMHYECKHUX PEaKIUid, €CIIU OAUH
U3 PEarcHTOB JIaH B M30BITKE WU
COJICPKUT IpUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOAa MPOAYKTA
peakuuu

https://m.edso0.ru/F2G001Y0K

61

0O0001IeHNE U CUCTEMATH3 AL
3HAHUHN

https://m.edsoo.ru/\W9F8SE9L5N

62

Kontponbnas padota Ne4 o reme
«Baxneinme MeTauibl 1 UX
COEJIUHEHUS»

https://m.edsoo.ru/FIEOK9H7N

63

BemectBa u matepuaisl B
MOBCEIHEBHOM KU3HU YEJIOBEKA

https://m.edsoo.ru/T4P9U7D4B

64

XUMUYECKOe 3arpsi3HeHue
OKpY>Karolleu cpebl

https://m.edso0.ru/COU700M3X

65

Ponp xumuu B pemennn

https://m.edso0.ru/K9X9A8TOM



https://m.edsoo.ru/O2U1T4S0O
https://m.edsoo.ru/T7Z6I9U3S
https://m.edsoo.ru/I2R0K4C0E
https://m.edsoo.ru/U2B9I3V0Q
https://m.edsoo.ru/W6N0H8L7X
https://m.edsoo.ru/J1M4T7L4X
https://m.edsoo.ru/F2G0O1Y0K
https://m.edsoo.ru/W9F8E9L5N
https://m.edsoo.ru/F1E0K9H7N
https://m.edsoo.ru/T4P9U7D4B
https://m.edsoo.ru/C0U7O0M3X
https://m.edsoo.ru/K9X9A8T0M

OKOJIOTHYCCKHUX HpO6J’ICM
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HNPOBEPAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI NMPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHus

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpeIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: aTOM,
MOJICKYJIa, XUMHUYECKHA OSJIEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOPOJHAas W HEOAHOPOJHAsS), BaJEHTHOCTH,
OTHOCUTENIbHAS aTOMHAas M MOJICKYJISIpHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JO0JiI XUMHUYECKOTO
DJIEMEHTAa B COCJUHCHUHU, MOJSIPHBIA OOBEM, XMMHYECKas PEaKius,
knaccuuKanus — peakiMid:  peaKlMH  COCAMHEHUs,  pPEaKluu
pa3joKEHUs, peaKkIUd 3aMCEIICHMs, pPEaKIuu OoOMeHa, 5K30- |
SHJIOTCPMHYCCKHAE PEAKIMH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBOp,

MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTPAI|sl) B pacTBOPE

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MIOHATHH H

MPUMCHATH OTU MMOHATHSA ITPU OMMUCAHUUN BCUICCTB U UX HpeBpaHIeHI/Iﬁ

1.3

UCTOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JJIsl COCTaBJICHUS (HOpMYI

BEILECTB U YPABHECHUN XUMUYECKUX pPEaKIU

1.4

pacKpbIBaTb CMBICJI 3aKOHOB COXPaHCHUA MacCChblI BCIICCTB,
MMOCTOAHCTBA COCTaBd, ATOMHO-MOJICKYJIAPHOTO Y4YC€HHA, 3aKOHa

ABoraapo

1.5

OmnpeacIsATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI>IX

COCIMHCHUAX

1.6

KJacCU(UIUPOBATh XMMHUYECKHE peakuuu (110 YHUCIYy U COCTaBY

YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY 3 (deKTy)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJSAPHYIHO W MOJIAPHYHO MAacCChl

BCIICCTB




1.8

BBIUUCIIATH MACCOBYIO JOJHO XHUMHYCECKOTO 3JIEMCHTA II0 (bopMyne

COCIHNHCHUS,

1.9

BBIYHCIIATE MaCCOBYIO JOJIIO BCIICCTBA B paCTBOPE

1.10

IPUMEHSTh €CTECTBEHHOHAYYHbIE METOJbl IMO3HAHUS — HAOJIIO/IEHUE,
U3MEpEHUe,  MOJCIMPOBAHHE,  OSKCIEPUMEHT  (peasJbHbIi U

MBICJIEHHBIN )

Ilo Teme: «BaxHeunmme npecTaBUTENI HEOPraHUYECKUX BEIIECTB)

2.1

pacKpbiBaTb CMBICII OCHOBHBIX XHUMHUYCCKHUX MOHSATHUH: OKCHI,

KHCJI0Ta, OCHOBaHHUEC, COJIb

2.2

OTpeeNATh MPUHAIC)KHOCTh BEIIECTB K OINPEeAeNEHHOMY KIaccy

coelrHeHu# no hopmynam

2.3

KJ'IaCCI/I(l)I/IIII/IpOBaTI) HCOPTraHNYCCKUC BCUICCTBA
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XapaKTepu3oBaTh (OMUCHIBATH) OONME XHMHYECKHE CBOMCTBA
BEILIECTB PA3JIMYHBIX KJIACCOB, MOJATBEpPXkAasi OMHCAHHE MpPUMEpPaMU

MOJIEKYJIIPHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUA

2.5

2.6

IMPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBHUCUMOCTH OT HX
KauCCTBCHHOI'O COCTaBd, BO3MOXHOCTU MPOTCKAHHUA XHUMHUUYCCKHUX

IpEeBpaIleHUH B Pa3IMYHBIX YCIOBHUIX

cleloBaTh IpaBWIaM TOJb30BAaHUS XHUMHUYECKOM TOCylod H
7ab0paTOpHBIM 00OpY/IOBAHHEM, a TaKXKe IpaBUjaM OOpaIleHus ¢
BEUIECTBAMH B COOTBETCTBUH C HHCTPYKIMSMH 110 BBIIIOJHEHUIO
Ha6opaTopH51x XUMHYCCKUX OIBITOB IIO IMOJYYCHHIO U CO6I/IpaHI/IIO
ra3oo0pa3HbIX BemiecTB (BOJOpPOAA M KUCIIOPOJA), MPHUTOTOBIICHUIO
pacTBOpPOB C OMNPENEIEHHON MacCOBOM JIOJIEM PacTBOPEHHOIO
BCIICCTBA, INIAHUPOBATHL U IMPOBOJUTL XUMHUYCCKUC SKCIICPUMCHTHI 1O
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KHUCIOT C TIOMOIIBIO

MH/IMKAaTOpPOB (JIaKMYC, (heHOIPTANCHH, METUIIOPAHXK U JPYTHUE)

2.7

MMpOBOAUTD paC‘léTBI 0 YpaBHCHHUIO XUMHUYIECKOMN pcaknuu

I[To Tteme: «llepuoamyeckuii 3akoH u Ilepuogmyeckass cucrema
xumuueckux ssemeHtoB J[. M. MenneneeBa. CtpoeHune aTOMOB.

Xumudeckas cBA3b. OKHCIUTEIRHO-BOCCTAHOBUTEIIHLHEIC pe€akuuun»

3.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKHX TOHSTHH: AApO aroma,
AJIEKTPOHHBIM CJIOM aTOMa, aTOMHas OpOuTadb, paguyc aToMa,

XUMHYCCKasA CBA3b, MOJIKIpHAd W HCIOJISIPHAA KOBAJICHTHAA CBA3b,




QJICKTPOOTPULATCIIbHOCTL, HWOHHAsA CBA3b, HWOH, KaTUOH, aHHWOH,

CTCIICHb OKHUCJICHUA

3.2

KJ'IaCCI/I(bI/IHI/IPOBaTI) XHUMHUYCCKHUE DJICMCHTbBI

3.3

ONHCHIBATh M XapaKTepu3oBaTh TaOimuHyto (Gopmy [leprogmdeckoit
CHUCTEMBl XMMHUYECKHMX OJJIEMEHTOB: pa3jinyaTh MOHATHUS «TJIaBHAs
noarpynna (Arpymnma)» u  «nobounas mnoarpynmna (brpymma)y,

«MaJIbIe» U «OOJIbIIHEY NEpUOAbI

3.4

packpbiBaTh cmblci llepuogudeckoro 3axkoHa J[.MI. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAaHUE IIEPUOANYECKON 3aBUCUMOCTH CBOWCTB
XMMHMUYECKHX DJJIEMEHTOB OT HX nosoxeHus B Ilepuonmdeckoit

CHCTCMC

3.5

COOTHOCUTH  OOO3HAYCHMs, KOTOphIE HMMEITCS B  TabiuIe
«Ilepuoanyeckas cucreMa XUMHAYECKHUX 3JIEMEHTOB J.N.
MeneneeBay ¢ YHCIOBBIMA XapaKTEPHCTUKAMH CTPOCHHS aTOMOB
XUMUYECKHX OJIEMEHTOB (COCTaB M 3apsija sApa, oO0IIee YHCIIO

AIIEKTPOHOB U PACTIPEAEICHUE UX IO AIEKTPOHHBIM CIIOSIM)

3.6

OmnpeacCiTh CTCIICHDb OKHCJICHHUA 9JICMCHTOB B 6PIHapHBIX

COCOMHCHUAX

3.7

Omnpeac/iTb BUJ XUMHUYECKOMN CBSI3U (KOB&J’ICHTH&H u I/IOHHaSI) B

HCOPTaHNYCCKUX COCAUHCHUAX

9 KUIIACC

Kon
MpoBePsSIeMOTr0
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus

1

Ilo Teme: «BemecTBO 1 XUMHUUYECKask PEAKLIUS

1.1

pacKpblBaTh CMBICI OCHOBHBIX XUMHUYECKHX IIOHSATHUI: pPacTBOD,
AIIEKTPOJIUTBL, HEJJIEKTPOJIMUTHI, 3JIEKTPOJUTHUYECKAsT AMCCOLUALMS,
peakiMy MOHHOrOo OOMEHa, KaTalu3aTop, XMMHYECKOe pPaBHOBECHE,
o0OpaTtumble " HeoOpaTHMBbIe peakuumy,
OKHUCJIUTEIIbHOBOCCTAHOBUTEIIbHBIE peakuuuy, OKHCJIUTENb,
BOCCTAHOBUTENb, OKHCJIEHUE W BOCCTAaHOBJICHHUE, aJUIOTPOIMS,
aM(pOTEepHOCTh,  XMMHYECKass  CBA3b  (KOBQJIEHTHas, MOHHas,

MeTaJJIn4eckas), KpUCTAJJIMYecKas peméTka, CIUIaBbl, CKOpPOCTb




1.2

XUMHYECKOU pcaknuuu

HIUTIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYECKHUX MMOHATHHA H

IMPUMCHATH OTU IMOHATHSA ITPU OIMMCAHUHN BCIICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIAITh YPaBHEHUS JJIEKTPOJUTHYECKONH JIUCCOLMALMU KHUCIOT,
LIeJIOYEH WM COJIEM, IOJIHBIE M COKpAIEHHBIE YPABHEHUS DPEaKLHN

WOHHOI0 0OMeHa

1.4

pacKpbIiBaTh CYHIHOCTb OKHUCIIUTCIBHO-BOCCTAHOBHUTCIIBHBIX peaKum”I

NMoCpeACTBOM COCTABJICHUSA DJICKTPOHHOT'O OanaHca dTHX peaKI_II/Iﬁ

1.5

IMPOBOJAUTH paC‘IéTH 10 YpaBHCHHUIO XHUMHYECKOM pCaKuu

ITo temam: «HemeTamasl U UX coequHeHUSI» U «MeTamiabl U UX

COCOAMHCHUA

2.1

XapaKTepU30BaTh (OMUCHIBATH) O0IIME U CTICTIM(UIECCKUE XUMUIECKUE
CBOMCTBA TPOCTHIX U CJIOXKHBIX BEIIECTB, MOJTBEPXkAasi OIMHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIINX

XAMHYECKHX PEaKLUn

2.2

COCTaBJIAATh YpPaBHCHHA peaKLII/IfI, MOATBCPKAAOIHNX CYHICCTBOBAHNC

T€HETUYECKOH CBS3U MCKAY BCIICCTBAMH PA3JIMYHBIX KJIACCOB

2.3

MMPOTrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHU,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHX HpeBpaH_[CHI/Iﬁ B Pa3JIMYHbIX

YCIIOBUAX
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CJIEIOBAaTh TpaBWJAM  TIOJb30BAHUS XHUMHYECKOW TIOCYIOH U
1a00paTOpHBIM O00OPY/IOBAHUEM, a TaKXKe IpaBUjaM OOpalleHus C
BCIICCTBAMHU B COOTBCTCTBUHM C HWHCTPYKHOHAMHU 110 BBIIIOJHCHHUIO
Ha60paTOprIX XUMHWYCCKUX ONBITOB IO IMOJYYCHHUIO U CO6I/IpaHI/IIO

ra3000pa3HBIX BEMIECTB (AMMHUAKa M YTIEKHUCIOTO ra3a)

2.5

OPOBOJUTH PEaKIHUM, MOATBEPKIAIONIME KAayeCTBEHHBIH COCTaB
pPa3NUYHBIX BEIECTB: PACHO3HABATH ONBITHBIM MYTEM XJIOPHI-,
Opomuza, wuonupa, kapbonar, ¢docdar, cuaMKaT,  Ccyabdart,
THIPOKCHUIMOHBI, KaTHOHBI aMMOHHS, MOHBI M3yYEHHBIX METaJUIOB,

MPUCYTCTBYIOIINEC B BOAHBIX pACTBOpAX HCOPIraHUUCCKUX BCIICCTB

[To Teme: «XUMHUS U OKPYXKAIOIIAs cpeaar

3.1

pacKpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnoHstuil: [IJIK

BCIICCTBA, KOPPO31d METAJIJIOB

3.2

MNPUMCHATH OCHOBHLIC OIICpalun MBICITUTETbHOM ACATCIIPHOCTU —




aHallu3 MW CHHTC3, CPaBHCHUC, O606H.[CHI/IC, CHUCTEMATU3aluIo,
BBIABJICHUEC TNPUYHUHHO-CIICACTBCHHBIX CBsA3EH — AJid U3Y4YCHHA
CBOMCTB BE€IICCTB MU XUMHYCCKHUX pCaKHHﬁ; €CTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHUC,

AKCTIEPUMEHT (PEaIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE JIEMEHTBI COAEP KAHUSA

8 KUIACC

Kon

IIpoBepsieMbIii 3J1eMEHT COAEPKAHUS

1

HCpBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA

1.1

HpenMeT XUMHUHU. POJIb XUMHUHM B KHU3HH YE€IOBEKA. XHMHSI B CHCTEME HayK.
Tena u BemecTBa. du3nYecKue CBOMCTBA BCIICCTB. ArperaTHoe COCTOAHUC

BCIICCTB

1.2

TTousite 0 MeTonax mo3HaHusa B XuMud. Yucrtele BemecTsa n cmecu. CriocoObl

pasaeneHus cMecen

1.3

ATOMBI H MOJICKYIJIBI. Xumuueckue dieMeHThbl. CHMBOJBI XUMHYECKHX

351eMeHTOB. [IpocThie U C10XkKHBIE BellecTBa. ATOMHO-MOJIEKYIISIPHOE YYCHHE

1.4

1.5

Xumudeckasi popmyrna. BaneHTHOCTP aTOMOB XMMHYECKUX JJIEMEHTOB. 3aKOH
IMOCTOSHCTBA  cocTtaBa  BemecTB. OTHOCUTENbHas  aTOMHAas  Macca.
OTtHOcuTeNbHAs MOJIEKYJIsipHas Macca. MaccoBasi 107151 XMMUYECKOTO 3JI€MEHTa
B COEIMHEHNH

KonnuectBo BemectBa. Moisib. MosispHasi Macca. B3auMoOCBSI3b KOJIMYECTBA,

MacChl W YHCJIAa CTPYKTYPHBIX €IWHHI] BemiecTBa. Pacuérel mo Qopmynam

XHUMHUYCCKHUX COCI[I/IHCHI/Iﬁ

1.6

Ou3nuecKkue W XUMHYECKHE SBICHHUS. XHUMHYECKas peakius u e€ MpU3HAKH.
3aKOH COXpaHEHHs] MacChl BEIIEeCTB. XUMHUYeckre ypaBHeHus. Knaccudukanums

XUMHUYECKHUX pPeaKUi (COeNMHEHU, pa3I0KEHHs, 3aMEIlIeHUs, OOMeHa)

1.7

XUMUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH MOCY10H, C IpaBUIaMU
pabotel B abopatopuu u npuéMamu OoOpalieHuss ¢ J1a0opaTOpHBIM
0o0OpyJOBaHMEM, H3yYeHHE U ONHCAaHHWE (HU3NYECKUX CBOMCTB 00pa3loB
HEOpPraHMYeCKUX BELIeCTB, HaOmoneHue Qu3nueckux (IUIaBIEHUE BOCKA,
TasiHUE JIbJla, paCTUpPaHUE caxapa B CTYNKE, KUIIEHUE U KOHJEHCAlMs BOJbI) U
XMUMHUYECKMX  (rOpeHHe  CBEYM, IPOKAJIMBAHUE  MEIHOW  IPOBOJIOKH,
B3aMMOJICHICTBHE MeJla C KHCIIOTOW) SIBJICHUN, HAOJIONCHWE W OIHMCaHHE
MPU3HAKOB MPOTEKAaHHWs XUMHUYECKUX peakiuil (pa3jokeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCJIOTHI C XJOpUAOM Oapus, pa3ioXKeHHUEe
ruapokcuaa menu(ll) npu HarpeBaHuu, B3aUMOJICHCTBHUE KeJie3a C pacCTBOPOM

comu meu(ll), m3yuenue cmocoOOB pa3aeneHus: cMecel (C MOMOIIBI0 MarHuTa,




(I)I/IJ'IBTPOBaHI/Ie, BBIITAPUBAHUC, AUCTUIIALINA, XpOMaTOFpa(I)I/ISI), IMPOBEACHUC
O4YUCTKH HOBapCHHOfI coJiy, Ha6J'IIO,Z[eHI/IC " OIIMCaHHUEC PE3YIbTATOB IIPOBEACHUA
OIlbITa, HWIUIIOCTPUPYIOIIETO 3aKOH COXpPAaHCHHSA MACChl, CO3JaHHUC MO,I[CJ'IGﬁ

MOJIEKYJI (IIIapOCTEPIKHEBHIX )

Baxwnerimue npencraBuTeNn HEOPraHUYECKUX BEIIECTB

2.1

Boznyx — cmech razoB. CocraB Bozayxa. Kuciopon — anemeHT U mpoctoe
BerecTBo. HaxoxaeHue Kuciopoja B Hpupoje, Gu3ndeckne W XUMHUYECKUE
cBoiictBa (peakiuu ropenus). Oxcunsl. Ilpumenenue kuciopona. CrocoObl
MONy4eHUs] KHUCIOpoAa B JabOpaTopud W MPOMBINUIEHHOCTH. KpyroBopoT

KHCJIOpOJa B IIpUPOIC. O30H — AJUIOTpOITHAA MO)II/I(I)I/IKEU_II/IH KHCJIOpOda

2.2

TennoBoil 3PekT XUMUUECKOH peaku, TEPMOXUMHUYECKHUE YPaBHEHUS, IK30-
U 3HJO0TEpMUYECKHE peakuy. TOIIMBO: yroyib U MeTaH. 3arpsi3HeHUE BO3/yXa,

YCWICHHE MapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOS

2.3

Bonopon — anmemeHnT m mpoctoe BemecTBo. HaxoxxneHnue Bompopoaa B IPHUPOJE,
¢u3nueckue M XHUMHUYECKUE CBOMCTBA, NPUMEHEHHE, CIIOCOObI IOyYEHHS.

Kucnore! 1 commn
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Modsipublii 006EM ra30B. PacuéTsl M0 XUMHUYECKUM ypaBHEHUSIM

2.5

®dusnyeckue cBorcTBa BOAbl. Boma kak  pactBopuTens. PacTBOpBL
HaceiienHble 1 HEHACBILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBast nons BemecTBa B pacTBOpe. XHUMHUYECKHE CBOMCTBA BOJBI.
OcHoBanus. Ponab pacTBOpOB B MpHUPOJE M B KU3HU 4esloBeKa. KpyroBopor
BOJbI B TMpUPOJE. 3arpsi3HEHHWE MPUPOAHBIX BoA. OxpaHa M OYHKCTKA

MPUPOHBIX BOJ

2.6

Knaccudukamus nHeopranmueckux coemuHenuid. Oxcuapl. Knaccudukanus
OKCHJIOB: cosieoOpa3yroniie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIe) U
HeconeoOpasyromue. Homenkiarypa okcuaoB. dusznueckue U XUMHUECKHE

CBOMCTBA OKCHIOB. [loimyueHne okcuaoB

2.7

OcuoBanust. Knaccudukauus ocHOBaHMHA: MIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiatypa ocHoBaHuii. DU3NYECKUEe U XUMHUYECKUE CBOMCTBA

ocHoBaHui. [lonydeHne ocHOBaHUNI

2.8

Kucnorel. Knaccudukanus kucior. Homenknarypa kuciaor. dusnyeckue u
XMMHYECKHE CBOMCTBa KHUCIOT. Psn aktuBHoctu MetammoB H.H. bekerosa.

[Tonydyenue kuciaor

2.9

Comu. Homenknatypa coseil. @usnyeckrue M XMMHYECKHE CBOWCTBA COJIEH.

[Tonyuyenue conen




2.10

2.11

I'enetnueckas cBsI3b MECXKAY KiIaCCaAMU HCOPTraHNUYCCKUX COeTUHEHUI

XUMHUYECKUI  HKCHEPUMEHT: KauyeCTBEHHOE ONpeACNeHHE  COAEp KaHUs
KHCJIOpO/la B BO3JlyXe, IOJYy4YeHHUE, COOMpaHME, paclo3HaBaHUE U H3y4EHHE
CBOMCTB KHCIIOpOJa, HAOMIOeHNE B3aUMOJIEUCTBUS BEIECTB C KHCIOPOAOM U
yCJIOBUSI BOSHUKHOBEHUS U MPEKpallleHus: TOpeHusl (Iokapa), 03HaKOMJIEHHUE C
oOpa3liaMyd OKCHJOB M ONHUCAaHHWE MX CBOMCTB, MOJy4YeHUE, coOupaHHe,
pacno3HaBaHUE M M3y4YEHHE CBOWCTB BOAOpoJa (TOpeHue), B3aUMOJIECHCTBUE
Bogopoaa ¢ okcuaom menu(ll) (Bo3MOxKHO MCIONB30BaHUE BUIEOMATEPHATIOB),
HaOmrofleHne OO0paslloB BEIIECTB KOJUYECTBOM | MOJb, HCCIEJOBaHUE
0COOEGHHOCTEH  pacTBOpPEHHUS BEILECTB C PA3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHON MAacCCOBOM J0JIEH PaCTBOPEHHOIO
BEIIeCTBA, B3aUMOJICHCTBUME BOJBI C MeTallaMH (HaTpueM U KajblUeM)
(BO3MOXXKHO HCIIOJI30BAaHME BHJIEOMATEPUANIOB), ONIpEEICHHE pPacTBOPOB
KHACJIOT M 1IeJlouedl C IOMOIIbI0 MHIMKATOpOB, MCCIEIOBaHHE OOpa3loB
HEOPraHMYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAOJIOAEHUE W3MEHEHUs
OKpacKd MHIMKAaTOpPOB B pacTBOpax KHCIOT M ILNENOYeH, H3ydyeHHue
B3aumojeicTBust okcuga menu(ll) ¢ pactBopom cepHOM KHUCIOTBHI, KHUCIOT C
MeTaJlJIaMH, peaklMii HeUTpaln3aluu, NoJy4yeHHe HEPaCTBOPUMBIX OCHOBAHMIH,
BBITECHEHHWE OJHOr0 MeTalla JApPYyrdM M3 pacTBopa COJIM, pEIIeHHE
9KCIIEPUMEHTANIBHBIX 33/au M0 TeMe «BakHelline Kiacchl HEOPraHMYECKUX

COEIMHEHUID)

[Tepuoanueckuii 3akoH u llepuonndeckas cuctreMa XMMUYECKUX JIEMEHTOB
J.1. MenneneeBa. CTpoeHre aToMOB. XUMUYeCKas CBsi3b. OKUCIUTENIBHO-

BOCCTAHOBHUTCIILHBIC PCAKIIUU

3.1

[lepBble TOMBITKH KJIAaCCH(PHUKAIMKA XUMHUYECKUX diieMeHTOB. [loHATHE O
TPYyINIaX CXOJHBIX JJIEMEHTOB (IIEJOYHBIE W IIEIIOYHO3EMEIbHBIE METaJlIbI,
rajioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHhI, KOTOpble 00pa3yioT amdpOTepHBIC

OKCHUAbI U TUAPOKCHUABI

3.2

[lepnonnueckuit 3axoH. [lepnoanueckas cucreMa XuMu4YeCcKux snemeHToB J[. 1.
Menpeneesa. KoporkonepuoaHas u JUIMHHOIIEpUOAHAS (bopmbI
[lepuonnueckont cucrembl xumuueckux oanemMeHtoB J[.M. Menaeneesa.
Ilepuonbl u rpynnsl. PU3HYECKUI CMBICI IOPAIKOBOIO HOMEpPAa, HOMEPOB

Iepruoaa U IrpyIiibl 3JICMCHTA

3.3

Ctpoenue atomoB. CocTaB aTOMHBIX sifep. M3otombl. DnexkTponsl. CTpoeHue

OJICKTPOHHBIX 000/104eEK aTOMOB MEPBBIX 20 XHMHYECKHX 3JIEMEHTOB




[Tepuonnueckont cucremsl /.M. MenneneeBa. XapakTepUCTUKa XUMUYECKOTO

3JIEMEHTA 110 €ro nojoxkeHuto B [lepuoanyeckoii cucreme [[.1. Menneneena

3.4

3aKOHOMEPHOCTH M3MEHEHHsI paauyca aTOMOB XHUMHYECKHX 3JIEMEHTOB,
METAUIMYECKAX W HEMETAJUIMYECKUX CBOMCTB IO TPYINIAM M IEPHOJAM.
3unauenue [lepumoguueckoro 3akoHa u Ileproguueckoil CUCTEMBI XMMUYECKUX
3JIEMEHTOB U1l pa3BUTHUS Hayku W mpakTuku. J[.I. MenneneeB — y4€HbId U

rpaxxJaaHuH

3.5

Xumuueckass cBsizb. KoBaneHTHas (modsipHass W HEMOJSIpHAsi)  CBSI3b.

9JICKTpOOTpI/II_IaTeJ'IBHOCTL XUMHUYECKHUX AJIEMEHTOB. MloHHAas CBI3b

3.6

Crenenp okucieHus. OKUCINTEIFHOBOCCTAHOBUTCIBHEIC pPCaKIu. Hpoueccm

OKHCJICHHUS M BOCCTaHOBIICHUS. OKHUCIUTENN U BOCCTAHOBUTEIIH

3.7

XUMUYECKUH OJKCHEPUMEHT: H3Y4YeHHE O0Opa3lloB BELIECTB METAJIOB H
HEMETAJUIOB, B3aUMOJICMCTBHME THIPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
Hieyouei, MPOBEACHUE OMNBITOB, WUIIOCTPUPYIOLINX HMPUMEPHl OKHUCIUTEIBHO-

BOCCTAHOBUTENIBHBIX PEaKIUil (FOpeHue, peakliuu pa3yioKeHUs, COETUHEHUS )

9 KIIACC

Kon

HpOBepHeMLIﬁ 3JIEMEHT COACPKAaHUA

BeniectBo n xumnueckas peakuus. [loBropenue

1.1

Ilepunonnueckuit 3axoH. Ileproauyeckas cuctema XuMU4eCcKux siaemeHToB J1.1.
MenpeneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHMH CBOMCTB
XMMHUYECKHX DJJIEMEHTOB IIEPBBIX TPEX NEPUOAOB, Kajus, KaJlbLUsi MU HX
COCIMHEHUI B COOTBETCTBUU C IOJIOKEHHEM 3JIEMEHTOB B [lepmonmdeckoit

CUCTCMC U CTPOCHUCM UX AdTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBSI3U. THUMBI KPUCTATNIMYECKHUX
PEmETOK, 3aBUCHMOCTh CBOMCTB BEILIECTBA OT TUIA KPUCTAIUIMYECKON PEIIETKH
U BUJa xumuueckoi cBs3u. Kiaccudukanust 1 HOMEHKIaTypa HEOPraHUYEeCKUX
BeIECTB (MEXIyHApOIHAsl M TPUBHAJIbHAS). XUMHUYECKHUE CBOMCTBA BEIECTB,
OTHOCAIIUXCA K PA3IU4YHBIM  KJaccaM  HEOPTraHWYECKHX  COEIUHECHHH,

TCHCTUYCCKAs CBA3b HCOPraHNMYCCKUX BCIICCTB

1.3

Knaccudukanus XuMHUYECKUX peakIMid 1Mo pa3IuvHbIM MpU3HAKaM (10 YUCTY U
COCTaBy YyYacTBYIOIIMX B PpEaKLUUH BEIECTB, MO TeIIoBoMYy 3(ddekry, Mo

U3MEHECHHIO CTEICHEH OKHCICHUS XHMHUUYECKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




1o y4acCTHro KaTaJII/I3aTOpa) . DK30- n OHAOTECPMHUYCCKUC pcaknuuu,

TEPMOXUMHNYECKUEC YPABHCHUAA. ITonsarue o CKOpPOCTH XHUMHYECKOHU p€akuuu

1.4

[Tonsitue 00 oOpaTUMBIX U HEOOPATUMBIX XMMHYECKUX peakmnusax. [loHstue o
TOMOT'CHHBIX U I'€TCPOTCHHBIX PCAKIUAX. IToHATHE O XUMHUYECKOM PaBHOBECCHHU.
q)aKTOpI)I, BJIIMAIOIIHME Ha CKOPOCTH XUMHUYECKOU pP€akuMu MW IIOJIOKCHUC

XUMHYCCKOI'0 paBHOBECCHUA

1.5

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE peaxuuu, AJIEKTPOHHBIN OanmaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBbHON  peakuuu.  CocTaBiieHHE  ypaBHEHHM
OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAaKLUl C HUCIOJB30BAHUEM METOJA

QJICKTPOHHOT'O OanaHca

1.6

Teopust ANEKTPOIUTUUECKON AUCCOIMALMHU. DJIEKTPOIUTHl U HEIIEKTPOJIUTHI.
Karuonsl, annonsl. MexaHu3M TUCCOLIMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
xuMudeckor cBs3u. CteneHsb aucconnanuu. CUIIBHBIE U CIA0BIe AIEKTPOJIUTHI.
Peakiiun nonHoro ob6meHa. YCIOBHsI TPOTEKAHHS PEAKIMA MOHHOTO OOMEHa,
NIOJIHBIE U COKpALIEHHBbIE WOHHbBIE YypaBHEHMs peakuuid. CBONCTBa KHUCIOT,
OCHOBaHHUN H COJIE B CBeTE€ TIPEACTABICHUH 00 OSIEKTPOJMTHYECKOM

aucconuanuu. KadyecTBeHHbIE peakini Ha HOHBL. [loHATHE O ruaponuse coneit

1.7

XUMU4eCKui OKCIICPUMCHT: O3HAKOMJICHUC C MOJICIIMHU KPUCTATNIMYCCKUX
pPEIIETOK HEOPraHMUYECKUX BEIIECTB — METAUIOB U HeMeTawioB (rpadura u
anmMasa), CIOKHBIX BEIIeCTB (XJIOpUAa HATpHs); MCCIEAOBAHHE 3aBUCHMOCTH
CKOPOCTH XHMHYECKOM peakuud OT BO3ACUCTBUSA pa3IUYHBIX (DaKTOPOB;
UCCJIEIOBAHNE  DJIEKTPONPOBOJHOCTA  PACTBOPOB  BEIIECTB,  Mpollecca
JMCCOIMAIINU  KUCJIOT, IMIeJiouell u coyied (BO3MOXKHO — HCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); TIPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOMIUX TMPHU3HAKU
MPOTEKaHUsI PeaKIuii HOHHOTO OOMeHa (00pa3oBaHKE OCA/Ka, BBIJEICHUE ra3a,
o0pa3oBaHUE BOJIbl); ONBITOB, WJUIIOCTPUPYIOLIMX MPUMEPHl OKUCIUTEIBHO-
BOCCTAHOBUTEIILHBIX pEaKIii (TOPEHUE, PEaKH Pa3IoKEHUs, COCITUHCHHUS);
pacrmo3HaBaHUE HEOPTAHWMYECKUX BEIIECTB C MOMOIIBI0 KAaUeCTBEHHBIX peaKIui

Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4

Hewmeramner u ux COCIUMHCHUA

2.1

OO6mass xapakrepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIe cTeneHu okucieHus. CTpoeHue U GuU3NYecKrue CBOMCTBA MPOCTHIX
BCIIECTB — TrajoreHoB. XHMHYECKHE CBOMCTBA Ha MpUMEpEe XJopa
(B3amMoOIeiCTBHE C MeETajUlaMH, HEMETaUIaMHM, IIeJoYaMu). XJIOPOBOIOPOI.

CosngHasi KMCJI0Ta, XUMHUYECKHUE CBOMCTBA, MOJIy4YeHHE, MpUMEeHeHue. JleiicTBue




XJIOpa U XJIOpPOBOAOpPOJa HAa OpraHHU3M YCJIOBCKA. Baxneiimue XJIOpUAbI U UX

HaxXO0XXACHUEC B IIPUPOAC

2.2

O6mas xapakrepuctuka 3jeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapakTepHble cTeneHu okucienus. CtpoeHue u puznyecKrue cBOWCTBa
IPOCTBIX BEIIECTB — KHCIOPOAAa M Cepbl. AJIOTPONHbIE MOAUDUKAIIIH
KHCJIOPOJIa W cepbl. XUMUYECKHE CBoOMcTBa cepbl. CepoBOAOpPOMA, CTPOCHHE,
¢u3nyeckne W XUMHUYECKHE CBoOWcTBA. OKCHIBI CEephl KakK MPEICTaBUTEIN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (PU3NUYECKHE M XMMHYECKHE CBOMCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHCIOT M cnernuduyeckue). XUMHUYECKHe
peaxiuy, Jexale B OCHOBE IMPOMBIIUICHHOTO Croco0a IMOydyeHHs CepHOU
kucnoThl. Ilpumenenue. Conu cepHOM KHUCIIOTBI, KaueCTBEHHas pPEAaKUUs Ha
cynbdar-uoH. Haxoxenue cepbl u €€ coeMHEHUI B npupoae. XUMHUYECKOe
3arpsi3HEHUE OKPYXKAIoIel cpelbl COeTMHEHUSIMHU Ccephbl (KUCIOTHBIE TOX[IH,

3arpsi3HEeHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €0 MPeA0TBPAIlCHHUS

2.3

OO6mas xapakrepuctuka 35eMeHTOB VA-rpynmnbel. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTETIEHNU OKUCIIEHUS. A30T, paCIpOCTpaHEHUE B IPUPO/IE,
¢du3nueckue U XuMHUeckue cBoiictBa. Kpyrosopor azora B npupoje. AMMHUax,
ero (u3MYecKne W XMMHUYECKHE CBOICTBa, MOJydyeHHue W mpumenenue. Comu
aMMOHHSI, WX (U3HYECKHEe ¥ XUMHYECKHE CBOWCTBA, TPUMEHEHHUE.
KauecTBenHasi peakiusi Ha MOHbI AMMOHHS. A30THAas KHUCIOTa, €€ MOJIy4eHHeE,
¢u3nueckue W XMMUYECKHE CBOMCTBa (00IIME Kak MpeAcTaBUTENs Kiacca
KUCTIOT U crnenuduueckue). Mcnoap3oBaHHE HUTPATOB U COJIEH aMMOHHS B
KauyeCTBE MHHEPAIbHBIX yH00peHUil. XUMUYECKOE 3arpsi3HEHHE OKPYKAIoIIeH
Cpellbl COETUHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arps3HEHHE BO3IyXa, TTOYBBI

1 BOJI0EMOB)

2.4

®docdop, amnorponHsle Moaudukanuu dochopa, GU3MIECKUE U XUMUYECKHE
corictBa. Oxcupa dochopa(V) u dochopHas kuciora, Qunyeckue u
XMMHAYECKHE CBOWCTBa, moiydeHue. lcmonp3oBanue ¢ochaTtoB B KadecTBe

MUHEPAJIBHBIX YA00pEHUN

2.5

OOmas xapakrtepuctuka 31eMeHTOB |V A-rpynmel. OcoOEHHOCTH CTpOCHUS
aTOMOB, XapakTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpoJ, aJJIOTPOIIHBIE
MOIU(UKAIIMK, PACIpPOCTpaHEHHE B MpHpoJe, (U3NYECKHEe M XHMHUYECKHE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepona B mpupozge. OKCHIBI yriepoaa,
uX (u3MYecKHe U XUMHUYECKHE CBOICTBA, JEHCTBHE Ha >KUBBIE OPTraHU3MBI,

IMOJIy4CHHUC U IIPUMCHCHHUC. DKoJ0oTrHYecKue HpO6J’I€MH, CBA3aHHBIC C OKCHUIOM




yraepona(lV); rumore3a rn0o0anbHOrO TMOTETUICHUS KIWMaTa; MapHUKOBBIM
3¢ dekT. YrodpHas KUCIOTa M €€ COMM, HUX (PUINYCCKUE M XUMHUYCCKHE
CBOICTBa, MOJydyeHUEe M TpuMeHeHue. KadecTBeHHas peaknus Ha KapOOHAT-
noHbl. Mcmonp3oBanue kapOOHATOB B OBITY, MEIHUIMHE, MPOMBIIUICHHOCTH H

CEJILCKOM XO3S5IICTBE

2.6

[lepBoHayanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIMHEHUSX
yrinepoga (MeTaH, 3TaH, JTWICH, AaleTWIEH, 3TaHOJ, TIIHUIEPUH, YKCyCHas
kucnota). VX coctaB um xumuyeckoe crpoeHue. [loHsTHE O OHOJIOTHUYECKH
BaXXHBIX BELIECTBAaX: >XHpaX, OeJKax, YyIrieBogaXx — M HUX POJIM B JKU3HU
YyelloBeKa. MarepualbHOE €IMHCTBO OpPraHMYECKMX W HEOPraHMYeCKHX

COeIMHEHUH

2.7

Kpemuwmii, ero ¢Qusmueckue ¥ XHMHUYECKHE CBOICTBA, IMOJNyYCHHE U
npumeHenne. CoeuHEHUs KpeMHUs B mpupoze. OOmue mpeacTaBieHus 00
okcune kpemuus(1V) u kpemuueBoii kucinote. CHIMKATBI, UX UCIIOJIH30BAHHUE B
OBITY, METUIIMHE, IPOMBIIIJICHHOCTH. BakHeWIne CTpOUTEIbHBIC MaTEepPHAIbI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, xene300eToH. [IpoGrembr Oe3omacHOTO

HCIIOJIB30BAHUA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCGI{HGBHOﬁ KHU3HU

2.8

XUMUYECKUN SKCIIEPUMEHT: M3y4€HHE OOpa3LOB HEOPraHMYECKHUX BELIECTB,
CBOMCTB COJISIHOM KHUCJIOTBI; IIPOBEICHHE KAa4ECTBEHHBIX PEAKLUK Ha XJIOpUA-
MOHBl W HAONIOZCHME MPHU3HAKOB HUX MPOTEKaHMS; OIBITHI, OTpaXKarollue
¢u3nyeckre U XMMUYECKHE CBOWCTBA raJIOT€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPUANIOB); O3HAKOMJICHME C O0paslamMu XJIOPUIOB
(ramoreHuIOB); O3HAKOMJIEHHME C OO0pa3laMu cepbl U €€ COeIUHEHUSIMU
(BO3MOXKHO  HCHOJB30BaHHE BUACOMATEpHANlOB); HAOIIOJEHUE Tpolecca
oOyrimBaHusl caxapa IMOJ JCHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KUCIIOTHI;
M3yYeHUE XUMHYECKUX CBOWCTB pa30aBIICHHON CEPHOW KHCIIOTHI, TPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyiabdar-uoH U HaOmoJeHue Mpu3Haka e€
MPOTEKaHUs; 0O3HAKOMJICHHE ¢ (PU3UIECKUMU CBOMCTBaAMU a30Ta, hochopa u ux
COEIMHEHUN (BO3MOYKHO MHCIIOJIb30BAHME BHJIEOMATEpUANIOB), 0O0pa3LamMu
a30THBIX U PocOpHBIX yIOOpEHU; OTyUIeHHE, COOMpPaHKe, PaCcIIO3HABAHUE H
U3Yy4YEHUE CBOMCTB aMMMaKa; MPOBEACHHE KAUECTBEHHBIX pEAKIUl Ha HOH
aMMOHUS U (QochaT-HOH U H3YYEeHHE TMPHU3HAKOB HMX MPOTEKaAHHUS,
B3aMMOJICHICTBUE KOHLIEHTPUPOBAHHOW a30THOM KUCIIOTBI C MEJbIO (BO3MOXHO
UCIIOJIb30BaHUE BHJICOMATEPUANIOB); M3yUYEHHE MOJENeH KpUCTAIUIMYECKHX
peméTok anmasa, rpaduta, ¢yUiepeHa; O3HAKOMIIGHHE C TMPOIECCOM

azcopOLUU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTUBOTrasa; MONlydeHUe, coOupaHHe, paclio3HABaHWE U HM3yYCHHE CBOWCTB
YIJIEKUCIIOr0 ra3a; IpOBEJIeHHWE KayeCTBEHHbIX peakluuid Ha KapOoHaT- U
CHWJIMKAT-UOHBl M H3yYEHUE TIPU3HAKOB HX TMPOTEKAHMs; O3HAKOMIICHUE C
OPOAYKIMEH CHIMKATHOM MPOMBIIUIEHHOCTH; PELIEHUE 3KCHEPUMEHTATbHbBIX

3aJa4 I10 TEMC «Baxnaeimme HeMeTamIbl 1 UX COCAUHECHUA»

MeTamisl 1 uX COCIUHCHUA

3.1

OOmrast XxapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosiokeHuss B Ilepuonuueckol cucreMe XUMHUYECKHX dieMeHToB ..
MenpeneeBa u ctpoeHus atomoB. CTpoeHne MeTauioB. MeTaminueckas CBs3b U
METaJJIMYEcKasl ~ KpUCTallIMdecKass peméTka. ODJIEKTPOXUMHYECKMH  psij

HaprI)KeHI/Iﬁ MCTAJlJIOB

3.2

Ou3ruecKkue ¥ XUMHUYECKUE CBOWCTBA MeTaJuIoB. OOIIHMe CrocoObl MOTyYCHUs
MeTauioB. [IoHsATHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI MX OT
koppo3un. CriiaBsl (CTallb, YyT'yH, TIOPATIOMUHUN, OpOH3a) U UX TPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[Ilenounsle MeTayuibl: MojiokeHHe B Ilepumonuyeckoil cucTteMe XHMHUYECKUX
sanemeHToB .M. MenaeneeBa; CTpO€HHE UX aTOMOB; HaXOXKICHHE B MPHUPOJIE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpus M Kauud. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COeIMHEHU

3.4

IllemouyHo3eMeNnbHEIE  METalabl MAarHMid W KajJdblMi: IIOJIOKCHHUE B
ITepuonuueckoit cucreme xumuueckux d1eMeHToB .M. MenneneeBa; cTpoeHue
WX aTOMOB; HaXxOXXJeHHE B mpupojae. Pu3nueckue M XUMHUYECKHE CBOMCTBA
MarHus M Kaiublius. Bakuelmme coequHEHUs KajbIus (OKCHI, THIPOKCHI,

coin). 2KEcTKoCTh BOJBI U CIIOCOOBI €€ YyCTpaHEeHuUs

3.5

Amomunnit: nonoxxeHue B Ileproanueckoil cucTeMe XUMHYECKUX HIIEMEHTOB
.M. Menneneesa; CTpOCHHE aTroma; HaxOXACHUE B mnpupojae. Pusnueckue u
XAUMUYECKHE CBOWCTBA AFOMUHUS. AMGDOTEpPHBIC CBOICTBAa OKCHUJIA U THIPOKCHIA

AJIFOMHHUA

3.6

3.7

Keneso: nonoxenue B [lepnoanueckoil cucreme XuMuueckux anemeHToB JI.1.
Menzeneesa; CTpOE€HHME aTOMa; HaxXOXIAeHHE B Ipupone. dusznueckue u
XUMUYECKHE CBOMCTBa kene3a. OKcuapl, THAPOKCUIb B coiu xkene3a(ll) u

xene3a(lll), ux cocras, cBoICTBa U OTyYEHUE

XUMUJeCcKu OKCIICPUMCEHT: O3HAKOMIICHHUE C 06pa3uaMH METAJIJIOB M CIIJIaBOB,

X (U3MYECKHMMH CBOMCTBAMH; H3Y4YE€HHE PE3YyJIbTaTOB KOPPO3HHM METAIIJIOB




(BO3MOXHO HCIIOJIb30BaHUE BUJIEOMATEPHAJIOB), oco0eHHOCTel
B3aUMOJICHCTBUA  OKCHJA KaJblUs M HATpUs C BOXOM  (BO3MOXHO
UCIIOJIb30BaHUE BHUAEOMATEPHAIIOB); MCCIIEOBAHUE CBOWMCTB JKECTKOW BOIBI;
nporecca TOpeHHsl Keje3a B KHCIOpoAe (BO3MOXHO —MCIOJb30BaHHE
BU/IEOMATEPHAJIOB); NPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMHA Ha MOHBI
(MarHusi, Kanpliusi, amoMuHus, nuHKa, xkenesa(ll) u sxemesa(lll), memu(ll);
Ha0JII0/IEHUE U ONMCAHUE IPOLECCOB OKpAIIMBaHUs IUIAMEHU MOHAMH HaTpus,
Kaauss M Kaubluus  (BO3MOXKHO  HCIIOJIb30BAHME  BHUJEOMATEPHAJIOB);
uccieioBaHre aM(pOTEpHBIX CBOWCTB THAPOKCHIA ATIOMUHHMS W THUAPOKCHIA
LIMHKA; pEIICHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BaxxHelue MeTauisl 1

X COCIUHCHUA»

XuMUs U OKpy>Karoluas cpeaa

4.1

Hosrie MaTepuansl u TexHonoruu. BemiecTBa M mMarepuanbl B MOBCETHEBHOM
KU3HU YelloBeKa. XUMus U 3/10poBbe. be3onacHoe MCHoab30BaHUE BEIIECTB U
XUMHUYECKHX peakuui B ObiTy. IlepBas moMoImip mpu XUMHUYECKHX O0XKOTax U

OTPAaBJICHUSIX

4.2

OCHOBBI ~ JKOJIOTHYECKOM  TPaMOTHOCTH.  XHMMHYECKOE  3arps3HCHHE
okpyxarorieit cpensl [TIK. Pons XuMuu B pelieHUH SKOJIOTHUSCKHUX MPOOIIeM.
[IpuponHbIE HMCTOYHUKH YTIEBOAOPOAOB (yroib, MPUPOAHBIA Ta3, HedTh),

IMPOAYKTBI UX Hepepa60TKH, HX POJIb B 6BITy " MPOMBIINIJICHHOCTHU

4.3

XUMHYECKUN OKCIICPUMCHT: U3Y4YCHHUC 06pa3u013 MaTepuaioB (CTCKJIO, CIIJIaBbI

MCTAJJIOB, TOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D I1IO XUMUU TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
IPOTPAMMBI OCHOBHOI'O OBIIIET'O OBPA30BAHUS

Kon
NpPoBePsSIeMOro
TpeOOBaHUS

IIpoBepsiemble TPeOOBaHMS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI 0 001ero odopasopanusi Ha ocHose ®PI'OC

1

[Ipencrasnenue:

1.1

0 MO03HAaBa€MOCTU SBJICHUU npupoabl, IMOHUMAHUC 00BCKTHBHOM
3HAYMMOCTH OCHOB XHMMHYECKOI HAaYKH KakK obOmactu COBpPCMCHHOTI'O
C€CCTCCTBO3HAHWA, KOMIIOHCHTA O6H.I€I>i KYJIbTYPBI H HpaKTquCKOﬁ
ACATCIIBHOCTH 4YCJIOBEKAa B YCJIOBHUAX COBPEMCHHOI'O 06H.ICCTB3.;

IMOHMMAaHUC MCCTAa XUMHUHU CPCIU APYIHX €CTCCTBCHHLIX HAYK

1.2

0 HAY4YHBIX MCTOAAaX IIO3HAHHWA, B TOM YHCJIC JSKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKHUX METOAAX HMCCICAOBAHUA BCHICCTB U H3YUYCHHA
XHUMHUYCCKHUX peaKHHﬁ; YMECHHE HCIIOJIB30BATH MOACIN JIA

00BICHCHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cthepax npodhecCHOHATBLHON JACSITEILHOCTH, CBI3aHHBIX C XUMHUEH U
COBPEMCHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHXKCHHUAX
XUMHUYECKOW HAyKH, YTO TO3BOJIMUT OOYYAIOIIUMCS paccMaTpUBATh
XMMHIO Kak cepy cBoelt Oyayieit nmpodeccnoHanbHOM eI TeIbHOCTH
U ClielaTh OCO3HAHHBIM BBIOOP XMMHHU KakK MPOQUIBHOTO MpeaMeTa

IIPU MIEPEX0/I€ HAa YPOBEHb CPEIHEr0 00IIEro 00pa3oBaHUs

Brnanenue cucremMoil XMMHUYECKMX 3HAHUM M YMEHHE NPUMEHSTH

CUCTEMY XUMHNYCCKUX 3HaHI/II‘/’I, KOTOpas BKIIIOYACT:

2.1

Ba)KHEHIIINE XUMHUUYECKHE IMOHATHSA: XMUMHUYECKUH DJIEMEHT, aTOM,
MOJIEKYJa, BEIIECTBO, MPOCTOE M CJIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOJTHOPOJIHAsE CMECh, OTHOCHUTEIIbHBIE AaTOMHasi U MOJICKYJIpHas
MaccChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, CONb (CpEedHsisA), XUMHUYECKas
peakuusi, peakUud COCOUHEHMs, PEAKUUU pa3JIOKEHUs, pPEeaKIUU
3aMeMIeHUs, peakiuu OOMeHa, TeIUIoBOW A(PQEKT peakiu, dK30- H
SHIOTEPMHUYECKHE PEaKIMH, PACTBOP, MaccoBas JOJIS XUMHYECKOTO
3JIEMEHTa B COCIMHEHUH, MacCOBas IOJIsI M TIPOLIEHTHAS KOHIICHTPAIINS

BCHIECTBA B paCTBOPE, AApO aToMa, BHGKT'pOHHI)Iﬁ cIIon aToMa, aTOMHas




opOuTane, paauyc aToma, BaJICHTHOCTb, CTENEHb OKHUCIICHHUS,
XMMHYECKasl CBS3b, AJICKTPOOTPULIATEIBHOCTD, TOJISIPHAS M HETIOJSIpHAs
KOBAJICHTHAas  CBS3b, HOHHAs  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAUINYECKass peméTka (aToMHas, HWOHHAs, MeTaJUINYecKas,
MOJICKYJIIpHAs), MOH, KAaTHOH, aHHMOH, 3JIEKTPOIUT W HEIEKTPOIIHT,
JNMEKTPOJINTHYECKAsT  TUCCOLMAIMS, PEAaKMH HMOHHOTO OOMeHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHE M  BOCCTAHOBJICHHUE, 3JIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble W HEOOpaTHMbIE peaKIny,
CKOPOCTh XMMHYECKOW peakuuu, Katamuzarop, I[IJIK, xopposus

MCTAJJIOB, CIIJIaBbl

2.2

OCHOBOIIOJIATAIOIIME 3aKOHBl XMMHMH: 3aKOH COXpPAaHEHHsS MaccChl,
nepuoauueckuii 3axkoH JI.M. MengeneeBa, 3aKOH IOCTOSHCTBA

COCTaBa, 3aKOH ABoraI[po

2.3

TEOpUU  XUMHUHU: ATOMHO-MOJICKYJIIpHAsi ~ TEOpHs,  TEOpHs

AJIEKTPOJIUTUYECKON AUCCOUAITUN

Brnagenue ocHOBaMU XMMHUYECKOM IPAaMOTHOCTH, BKIIFOYAIOIIICH:

3.1

YMEHHUE MPaBUIIbHO UCTIOIB30BaTh H3yYEHHbIE BEIIECTBA M MATEPUAIIBI
(B TOM uYHCIe MMHEpaJbHBIE YAOOpPEHHs, METaulbl U CIUIABHI,
OPOAYKTHl TMepepadOTKU MPUPOAHBIX HCTOUYHUKOB YIJIEBOAOPOIOB
(yros, mpupoaHoro rasa, HeTu) B OBITY, CEJIbCKOM XO3sHCTBE, Ha
HOPOM3BOJICTBE U TOHMMAHUE 3HAUEHUs JKUPOB, OEIKOB, YIJIEBOAOB
JUIsS OpraHu3Ma 4eJIoBeKa; YMEHHE MPOTHO3UPOBATh BIMSHUE BEUIECTB

U XMMHYECKHUX MPOLECCOB HA OPTaHM3M YEJIOBEKa M OKPYKaIOIIYIO

NPUPOAHYIO CPEIY

3.2

YMCHHUEC HUHTCTPUPOBATH XUMHUUYCCKHEC 3HAHUA CO 3HAHHUAMHU OPYTUX

y4eOHBIX PEAMETOB

3.3

HaJIM4Ke OmbITa paboThl ¢ pa3TUYHBIMU MCTOYHUKAMHU WH(POpMAIUU
N0 XUMHMU (Hay4yHas M Hay4dHO-TIONMYJSIpHAs JHUTEparypa, CIOBapH,

CIIPAaBOYHHUKH, UHTEPHET-PECYPCHI)

3.4

YMCHHC 00BEKTHBHO OLICHUBATDH I/IH(I)OpMaI_II/II-O O BC€IICCTBAX, HX
IMPCBPaAlICHHAX u MMPaKTH4ICCKOM IIPUMCHCHUU n YMEHHUC

HCIIOIB30BaTh €€ s PECUICHUA y‘le6H0-H03HaBaTeJ’IBHHX 3aJa4

BnaneHHe OCHOBaMH ITOHSATHHHOI'O amnmapata ¥ CUMBOJIMYECKOTO

SA3bIKa XHUMHHU JJIs1 COCTaBJICHUSA (bOpMy.]'I HCOPTraHNMYCCKUX BCIICCTB,




ypaBHCHI/Iﬁ XHUMHUYCCKUX peaKHHﬁ; OCHOBaMH XHUMHYECKOMN

HomeHkatypsl (IUPAC u TpuBHanbHOIN)

YMenne oOBACHATH CBsI3b TOJIOKEHHS demMeHTa B Ilepuomnueckoii

CUCTEMEC C YHCIOBBIMU XApPAKTCPUCTUKAMU CTPOCHUA aTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsi sapa, oOIee YHCio
3JICKTPOHOB), pPAaCHpPENEICHUEM OJJICKTPOHOB II0 DHEPreTUYCCKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOIOB, KATTUS U KAJIBIIHS
IIpeacraBnenue 0  NEPpUOAMYECKOM  3aBUCHUMOCTH  CBOMCTB
XUMHYECKHX JJIEMEHTOB (paguyc atoma, JIEeKTPOOTPULIATEIBHOCTH),

6 NPOCTBIX U CJIOXHBIX BEIIECTB OT TMOJOXCHHS JJIEMEHTOB B
[lepuoanueckoit cucreme (B Manblx TMEpHOJAaX U TJIABHBIX
MOJIPYIIAX) U AIEKTPOHHOTO CTPOEHUS aTOMa

7 YMenue kinaccupuiupoBaTh:

7.1 XUMHYECKHE DJIEMEHTHI

7.2 HEOpraHMYECKHE BELIECTBa

7.3 XUMUYECKHUE PEaKIIU

8 YMeHue onpeaensrh:

81 BaJICHTHOCTh U CTENEHb OKHUCIICHUS XUMUYECKUX DIJIEMEHTOB, 3apsij

. MOHA

8. BUJ] XMMHYECKOH CBS3M M THI KPHUCTAIUTMUECKOH CTPYKTYpHI B

' COEJIMHEHUSIX

8.3 XapakTep Cpebl B BOJHBIX PACTBOpaX BEIIECTB (KUCJIOT, OCHOBAHH )

8.4 OKHUCJIUTEIh U BOCCTAHOBUTEIh

9 YMeHue xapakTepu3oBath (PU3HNUECKHe U XUMUYECKUE CBOMCTBA:
MPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TpaduT, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJOp, HATPUM, KaJuii, MarHuu,
KaJIBIIWHA, aTFOMHHHM, KEJIE30)
CIIOXHBIX BELIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHMaK, XJIOPOBOAOPOJN, CEPOBOJAOPOJ, OKCHABI U THUIPOKCHUIBI

9.9 metaiioB |-I1A rpynn, amomunus, meau (ll), uunka, xeneza (Il u

' I11), oxcuaer yrnepona (Il u 1V), xpemuus (1V), azora u docdopa (111
u V), cepsl (IV u VI), cepuucras, cepHasi, a30TucTas, a30THasd,
docdopHasi, yroibpHas, KpeMHUEBAsI KUCIOTA M UX COJIH)

9.3 NPOTHO3MPOBaTh M  XapaKTepU30BaTh CBOMCTBa  BEIIECTB B




3aBUCHUMOCTH OT HUX COCTaBa W CTPOCHUA, NPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HUX CBOfICTB, BO3MOJXHOCTB IMPOTCKAHUA XUMHUYCCKUX

MpEeBpaLICHHUH B Pa3IMUHbIX YCIOBHIX

YMeHHEe COCTABIATh MOJIEKYJISIPHBIE M HOHHBIE YPABHEHHUSI PEAKLINM, B

10
TOM YHUCJIC:
10.1 peakuuii HOHHOTO OOMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTENbHBIX PEAKIINI
103 WUTIOCTPUPYIOIIUX ~XUMHUYECKHE CBOICTBA HM3YYCHHBIX KJIaCCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
104 MOATBEPKIAIOIINX TEHETHYECKYIO0 B3aUMOCBSI3b MKy HUMHU
11 YMeHne BIYUCIATH (IPOBOJAUTH PACUETHI):
111 OTHOCHUTEIILHYIO MOJICKYJSIPHYIO M MOJISIPHYIO MacChl BEIIIECTB,
' MacCCOBYIO JIOJF0 XHMHUYECKOTO JJIEMEHTA B COSTMHCHHUH
11.2 MacCOBYIO JOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00BEM Tra30B
114 10 YpPaBHCHHSM XHUMHYCCKHUX PEAKIMHA W HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy pearcHTOB WU MPOYKTOB PEaKIUH
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOTO  TO3HaHUs  (HaOJIOIeHue,
11 U3MEpEeHUE, SKCIICPUMEHT, MOJICITUPOBAHNUE) ITPU H3yYSHUH BEIIECCTB U
' XUMHUYCCKHUX SIBJICHUH; YMeHHE CHOpMYIHpOBaTh NpPoOOJIeMy U
MPEJIOKUTH ITYTH €€ PeIeHuUs
122 Oe3omacHON pabOThl ¢ XMMHYECKUMHU BEIIECTBAMHU, XUMHYECKOU
' nocyA0i U TabopaTOpHBIM 000PyIOBaHUEM
npaBUIIaMy 0E30IaCHOTO OOPAIICHUS C BEIIECTBAMH, UCIIOIB3yEMBbIMU
B [TOBCETHEBHOMW YKM3HH, MPABUIIAMH TIOBEJICHHS B IEIAX COCPEKCHHUS
123 3II0POBbsI M OKPYXKAIOIICH NPUPOMHOW Cpelbl, MOHHUMAaHUE Bpena
' (omacHOCTH) BO3JCHCTBHSI Ha JKHMBBIC OpPTaHH3MBI OIPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHUS W TPEIOTBPAMICHUS WX BPEIHOTO
BO3JICHCTBUS
13 Hanmuue mpakTHYeCKWX HABBIKOB TUIAHUPOBAHHS M OCYIIECTBICHUS
CIIEIYIOIIUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 U3YyYeHUE U OMHCcaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘ICCKI/IMI/I u XUMHNYCCKHUMH SABJICHUAMM, OIIBITHI,




13.2

WIHTIOCTPUPYIOIINEC TPU3HAKU ITPOTCKAHHUA XUMHUYCCKUX peaKI_II/II\/’I

U3y4eHHe CIIOCOO0B pa3/iesieHus: cMeceit

13.3

NOJy4YEeHUE KHCIOPOAAa M M3Y4YEHHE €ro CBOMCTB; IOJydyeHHE
BOJIOPOJIa U U3YyYEHHE €r0 CBOMCTB; IOJIY4YEHUE YIJIEKHCIIOro rasza u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4YCHHUEC aMMHaKa U U3Yy4YCHUC €TI0 CBOICTB

134

IIPUTOTOBJICHUE PACTBOPOB C OIPENEIEHHONM MAacCOBOM  JIOJIEH

pacTBOPEHHOTO BELIECTBA

135

pPUMEHEHUE WHANKATOPOB (;makmyca, METHJIOpaHkKa u
denondranenna) ans oOnpeAeNeHUS XapakTepa Cpelbl B PacTBOpax

KHCJIOT U IIeI0YeH

13.6

UCCIIEZIOBAHUE M  ONMCAHUE CBOWCTB HEOPraHMYECKUX BELIECTB
Pa3IM4YHBIX KJIACCOB; M3YYEHHUE B3aWMOJICHCTBHS KUCIIOT C METAJUIAMU,
OKCHUJAaMU  METaJUIOB,  PACTBOPUMBIMH M HEPACTBOPUMBIMH
OCHOBAaHUSAMHM, COJSIMHU; TIOJYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITCCHEHHUE OJHOIO MeTaula JAPYTMM U3 pacTBopa  COJH;
UCCIICIOBaHNEe aM(OTEPHBIX CBOWCTB THAPOKCUAOB AOMUHUS U

UHKA

13.7

PCIICHUC SKCIICPUMCHTAJIBHBIX 3ada4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTaHNYCCKUX COCHHHGHHﬁ)); ((BJIGKTpOHI/ITI/I‘leCKaH
JUCCOoOIaIMAa», «Baxwueilimme HeMmeTamlIbl MU HUX COCIUHCHUA,

«BaxHenmme MeTaJlIbl U UX COCIUHCHUI»

13.8

XMUMHYECKUE  OKCICPHUMEHTBI,  WUIFOCTPUPYIOIIUE  MPU3HAKH
NPOTEKAHUS PEaKIMii MOHHOTO OOMCHA;, KaueCTBEHHBIC PCaKIHHM Ha
NPUCYTCTBYIOIIME B BOJHBIX PAacTBOpaX HMOHBI: XJIOPHI-, OPOMHI-,
wonun-, cymbdar-, docdar-, kapboHAT-, CHIUKAT-AaHHOHBI,
THJIPOKCHI-HOHBI, KATHOHBI aMMOHUS, MarHusi, KaJbIus, alFOMUHUS,

xenesa (2+) u xenesa (3+), meau (2+), IuHKA

14

YmMmenue:

141

14.2

MNPpEACTABIATL PE3YJIbTATBI OKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTCJIbCTB, l"pa(bI/IKOB u TaGJ’II/IH U BBbIBJITH OMIIMPHUYCCKUC

3aKOHOMCPHOCTH
YCTaHABJIMBATh CBA3H MCXKY pCaJIbHO Ha6J'II-OI[a€MBIMI/I XHUMHUYCCKHUMU
ABJICHUSAMH H IIPOLCCCaAaMH, IPOUCXOIAINMHA B MAKpO- U MUKPOMHUDPE,

OOBSICHITH MPUYUHBI MHOTOOOPa3Hsl BEIIECTB




HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYIJAPCTBEHHOM 9K3AMEHE 110 XUMHUNH

Kon

IIpoBepsieMblii d1eMeHT COTePKAHUS

1

HepBOHa‘{aHBHBIe XUMHUYCCKUC ITOHATHA

11

YucTele BellecTBa U CMECH. Crioco65b1 pasaciICHUA cMmecel

1.2

ATOMBI M MOJICKYIJIBI. Xumudeckue dneMeHThl. CHUMBOJBI  XUMHUUYECKUX

OJICMCHTOB. HpOCTBIG " CJIOXKHBIC BCIIICCTBA.

1.3

Xummueckast Gpopmyia. BareHTHOCTh aTOMOB XMMHUYECKHX 3JIeMEHTOB. CTeneHb

OKHCJICHHUA

1.4

3aKOH IIOCTOSHCTBAa COCTaBa BCIIICCTB. OtHocuTeNnbHAs aTOMHAs Macca.
OTtHOCHUTEIIbHAS MOJICKYJIdpHas Macca. Maccopas J0JI1 XUMHUYCCKOIro 3JICMCHTA

B COCAMHCHHUH

1.5

1.6

KomnyectBo BemecTBa. Monb. MomsipHas macca. MossipHbIE 00BEM Ta30B.
B3aumocBsi3b KOIMYECTBa, MACChl M YHCJIa CTPYKTYPHBIX €IMHULL BEIIECTBA

duznyeckre W XUMHUUYECKHE SBICHUS. XUMHUUECKas peaknusa nu eé IMPU3HAKH.

3aKOH COXpaHEHHs MACCHI BEIIECTB. XMMHUUYECKUE YPABHEHHUS

Ilepnonnueckuit 3akoH m Ilepuognueckass cucreMa XHMHYECKHX JJIEMEHTOB

J.1. MenneneeBa. CTpoeHHne aTOMOB

2.1

Ilepunonnueckuit 3akoH. llepuoguyeckas cucreMa XUMUYECKUX 3JIeMeHTOB J[. 1.
Menpeneesa. Ilepuoasl u rpymnmnsl. GU3HYECKUNA CMBICI NOPSAIKOBOIO HOMEpA,

HOMCPOB II€pHUoaa U I'PYIIIbI 3JICMCHTA

2.2

Ctpoenne atomoB. CocTaB aTOMHBIX siaep. M3orombl. DnekTpoHbl. CTpoeHue
JNEKTPOHHBIX 000JI0ueK aroMoB TepBbIX 20 XUMHUYECKHX JJIEMEHTOB

[lepnonnueckoii cucremst .M. Menneneena

2.3

3aKOHOMEPHOCTH B MU3MEHEHUMU CBOMCTB XMMUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEePUOJIOB, Kalus, Kalblius (paadyca aTOMOB, DJIEKTPOOTPUIIATEILHOCTH,
METAJUTMYECKUX W  HEMETAJUIMYECKUX CBOMCTB) M HUX COCAMHEHUH B
COOTBETCTBUU C TIOJOXXKEHHEM »3yieMeHTOoB B Ilepumoanueckoil cucreme u

CTPOCHUCM UX AaTOMOB

Crpoenue BemiecTBa

3.1

Xumuyeckass cBsi3b. KoBaneHTHas (mofisipHass ¥ HEMOJSIpHAasi)  CBSI3b.
DNeKTPOOTPULIATEIBHOCTh ~ XUMHUYECKUX  3JeMeHTOB.  loHHas  CBs3b.

MeTtamnuueckas CBSI3b




3.2

Turnsl KPUCTAJINIMICCKUX peH_IéTOI( (aTOMHaH, HOHHasd, MeTaJ’IJ’II/I‘ICCKaﬂ),
3aBUCHUMOCTh CBOMCTB B€IIECCTBa OT THIIA KpHCT&J'IJ'IH‘ICCKOfI peHIéTKI/I n BHJA

XHUMHYECKOH CBSI3U

Baxnerimme npeAcTaBUTENM HEOPraHWYECKUWX BemiecTB. Hemeramnmbl u ux

COCAUHCHUA. MeTanisl 1 uX COCAUHCHUA

4.1

Knaccudpukanuss m HOMEHKIIaTypa HEOPraHMYECKUX COCAMHEHUN: OKCHJIOB
(coneobpasyromiue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIEC) u
HeconeoOpasyromue; OCHOBaHUU (MENOYM W HEPACTBOPUMBIC OCHOBAHUS);
KUCIOT (KUCIOpoJcofepkKalue U OeCKUCIOPOAHbIE, OJHOOCHOBHBIE H

MHOTOOCHOBHBIE); COJIel (CPEAHMX U KUCIBIX)

4.2

duznyeckue MW XHUMHYECKHE CBOMCTBA MNPpOCTBIX  BCIICCTB-HECMCTAJIJIOB:

BOJIOPO/Ia, XJI0pa, KUCIOpOo/ia, Cephbl, a30Ta, pocdopa, yrieponaa, KpeMHUS

4.3

dusnueckue U XHMHUYECKHE CBOMCTBA IMPOCThIX BEHICCTB-MCTAJIJIOB: JIMTHA,
HaTpuA, KaJlkud, Marovusd W KajJlbLUA, aJJlOMUHUSA, KCJIC3a. QHGKTPOXI/IMI/I‘IGCKI/If/'I

PA HAIIPSKEHUN METaJIOB

4.4

du3nyecknue U1 XUMHYSCKHE CBOMCTBA BOOOPOIHBIX COGI[I/IHGHI/Iﬁ HEMCTAJIJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/IA, aMMHAKA

4.5

4.6

dusnueckue U XUMHUYECKHUE CBOMCTBA OKCHIOB HemeTawioB: cepol (IV, VI),
azorta(ll, 1V, V), docdopa(lll, V), yrrepona(ll, 1V), xpemuus(1V). Tlony4uenue
OKCHJIOB HEMETAJLIIOB

Xumudeckue cBoiictBa okcuaoB: MeTauioB |A—IIIA rpymn, nuaka, memu(ll) u

xene3a(ll, 1). TTonyueHre OKCHIOB METAILJIOB

4.7

XUMHYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THIPOKCUAOB (Ha MpUMEPE
TUAPOKCHIOB QJIIOMUHUA, >Kene3a, 1[uHKa). [lomydeHue ocHOBaHUU ©

aM(pOTEPHBIX THAPOKCHIOB

4.8

OOme XMMHUYECKHe CBOWCTBA KHCIIOT: XJIOPOBOIOPOIHON, CEPOBOIOPOIHOM,
CEPHUCTOM, CepHOU, a30THOHU, (ochOopHO, KpeMHHUEBOH, yrombHOi. OcoObie
XUMUYECKHE CBOWCTBA KOHLICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.

HOJ'IyLIeHI/IC KHUCJIOT

4.9

OO6mue XxuMHYECKUE CBOMCTBA cpenHuX coliei. [Tomyuenue conei

4.10

HonyquHe, CO6I/IpaHI/IC, paciio3HaBaHUE BOAOpPOAA, KUCIOpOda, aMMHaKa,

YTIIEKUCIIOTO Ta3a B J1abopaTopHu

411

[lonyuenune amMMuaka, CepHOM M a30THOM KUCJIOT B IPOMBIIUIEHHOCTH. O01une

CHOCOOBI OTYYEHHUS] METAJIJIOB




4.12

I'enetnueckas CBSI3b MCKAY KiIaCCaMU HEOPTaHNUYCCKUX COE€IUHEHMI

XuMudeckue pc€akuuu

5.1

Krnaccugukanms XuMu4eckux peakiuii Mo pa3indHbIM MPU3HAKAM: [0 YUCIY U
COCTaBy Y4YaCTBYIOIIMX B pEAaKIUU BEHIECTB, IO TemIoBoMy 3¢ dekrty, 1o

HN3MEHCHHIO CTEIICHEH OKMCICHUS XUMHUYECKUX JJIEMEHTOB

5.2

TernoBoii 3G heKT XMMUYECKON peakuy, TEPMOXUMHUYECKIE YPaBHEHUS. DK30-

1 OHAOTCPMHUUYCCKHUEC PCAKIIUH. TepMOXI/IMI/I‘-IeCKI/IC YpaBHCHUA

5.3

OKHCIUTEIIFHOBOCCTAHOBUTEILHBIC pcaKknuu. OKucnuTeIn U BOCCTAHOBHUTEIIH.
HpOI_ICCCLI OKHUCICHUA n BOCCTAaHOBJICHUA. BHCKTpOHHHﬁ Oatanc

OKHCJIUTEILHOBOCCTAHOBUTEIBHOM pCaKkuu

5.4

TeOpI/Iﬂ 3J'IeKTp0J'II/ITI/I‘{€CKOI71 Aucconranum. KaTI/IOHBI, AHHWOHBI. BHGKTPOJII/ITBI n

HEDJICKTPOJIHUTEI. CunbHbIE U ca0bIe OJICKTPOJINTEL. CreneHb Jucconuanmuu

5.5

Peakiiun monHoro oOmeHa. YcCJIOBHS MPOTEKAaHUS PEaKIMii MOHHOTO OOMEHa,

TIOJIHBIE ¥ COKPAIEHHBIC NOHHBIE YPABHEHHUS PEAKIUI

XUMHS U OKpyXKarolas cpeaa

6.1

6.2

BemectBa u MaTepuajibl B IMOBCEJHEBHON JKM3HM 4deJOBeKa. be3zomacHoe
HUCIIOJIB30BaHHUEC BCHICCTB M XHMHUYCCKHUX peaKLII/Iﬁ B J'Ia60paT0pI/II/I u GLITy.

HepBaﬂ IIOMOIIb IMPU XUMHUYCCKUX OKOT'aX U OTPABJIICHUAX

XUMHUYECKOE 3arps3HEHHE OKpYXKalwImel cpeabl  (KUCIOTHBIC — JOXKIH,
3arps3HEHUE TOYBBI, BO3/lyXa M BOJOEMOB), CIOCOOBI €r0 MPEeAOTBPAIICHUS
[Ipenenpras pomyctumass konmeHtpanus BemiecTB (ITJIK). Ponp xumuum B
pelIeHUH HKOJOTUYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

pa3pylieHUue 030HOBOTO CJIOSI

6.3

[Ipumenenue cepsl, a3ora, ¢ocdopa, yriepoaa, KpeMHUSI U UX COCAMHEHUH B
OBITY, MEIUIMHE, MPOMBIIUICHHOCTH MU CeJIbCKOM Xo3zsiicTBe. Ilpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYT'YyH, IIOPAJIOMUHHMA, OpoH3a) B OBITY U
MPOMBIIIICHHOCTH UX coeAanHeHuil. [lonsaTHe o KOppo3uu METaIoB, OCHOBHBIE

CITOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpuponHble HUCTOYHHKHU YIIEBOJIOPOAOB (yroyib, MPUPOAHBIN Tra3, HeTh),

MPOYKTHI X MepepadoTku (OCH3UH), UX POJIb B OBITY M MPOMBIIIJIEHHOCTH

6.5

[lepBoHauanbpHblE TOHATHS 00 OPraHMYECKHMX BEIIECTBAX KaK O COCTUHEHHSIX
yraepona (MeTaH, 3TaH, TUJICH, alleTHJICH, STaHOJ, TIMIIEPUH, YKCYCHAs! KHCIIOTA).
[NonsiTHe 0 OMOJIOTMYECKN BAYKHBIX BEIIECTBAX: JKUpaX, OCNIKaX, YriieBoIax — U UX

POJIA B ) KU3HU YCIIOBCKA




PacuéTnr:

7.1 1o ¢popMysnaM XUMHYECKUX COCTMHCHHUM
7.2 Macchl (MacCOBOM) TOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 0 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET






