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HOACHUTEJIBHASA 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 oOcHOBe (enepanpbHOl pabodeil MpOrpaMMel
BOCIIUTAHUS U C YUYETOM KOHUENIMHU MPEnoiaBaHusl yueOHOro npeamera «XuMus»
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit denepanum.

[Iporpamma mo xuMuM Na€T TPENCTABICHUE O IIENsAX, OOIIEeH cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
npenMera, YCTaHABJIMBAET o0s3aTeNbHOE  MPEIMETHOE coliepKaHue,
npelycMaTpUBaeT paclpeielieHue ero Io KiaccaM W CTPYKTYpPUpPOBAaHUE TIO
pazienaM M TE€MaM MPOTrpaMMbl IO XHWMHH, OINpPEAEIseT KOJIUYECTBEHHbIE U
KaueCTBEHHBIE XapaKTEPUCTUKU COJIep KaHMs, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS] XUMHHM C Y4YE€TOM  MEXKIPEAMETHBIX U
BHYTPUIIPEAMETHBIX  CBSI3€M, JIOTMKM Y4eOHOro Tpolecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolUXCs, ONpEAeNsieT BO3MOXKHOCTH TMpeaMera st
peanuzaiu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOM
IpOorpaMMbl Ha YPOBHE OCHOBHOI'O O0IlIEr0 oOpa3oBaHus, a TakKe TpeOOBaHUN K
pe3ynbTaTam 00y4eHHsS] XUMUHU Ha YPOBHE Ieei U3y4eHUs MpeMeTa U OCHOBHBIX
BUJOB Y4eOHO-TIO3HABATEIBHOW JI€ATEIHHOCTH OOYYaroOIIerocs IO OCBOCHUIO
y4e0HOro co/iepKaHusl.

3HaHWE XUMHHM CIY>KUT OCHOBOH Juisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocsi, ero MpeACTaBICHU O MaTepUaIbHOM EIMHCTBE MHUPA, BAKHYIO
poiib WrpatoT (GopMUpPyEeMble XUMHUEH MPEICTABICHUS O B3aWMOIIPEBPAIICHHSIX
SHEPruM M 00 SBOJIIOLUHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUsS TrI00albHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YETIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
NUILEBOM U SKOJIOTHUECKON O€30MacHOCTH, TPOOIEM 3paBOOXPaHEHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealu3aludyd  BO3MOXKHOCTEH  JJii  CaMOpa3BUTUS U
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIOCOOHOCTEM
OoOy4aromMXxcs, HABBIKOB WX CAMOCTOSTEIBHOW Y4eOHOW JIeATEeNbHOCTH,
AKCIEPUMEHTAJIbHBIX M HCCJIEIOBATEIbCKUX YMEHHM, HEOOXOJMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM 1eITeTbHOCTH;

3HAKOMHUT CO CHENU(UKOW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3TJIs1a HA €IMHCTBO MPUPOJIbI M YETOBEKA, SABJISIETCSI OTBETCTBEHHBIM
ATanoM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHOI rpaMOTHOCTH 00yYarouuxcs;



crocoOCcTBYyeT (OPMUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K E€CTEeCTBEHHO-
HAay4HBIM 3HaHUSM, K MIPUPOJIE, K YEIIOBEKY, BHOCUT CBOM BKJIaJ B HKOJOTHYECKOE
o0Opa3oBaHu€e 00y4arOIUXCSl.

JlanHble HampaBiieHUWs B OOYYEHMHM XMMHUU OOECHEUYMBAIOTCS CHEHU(pUKON
COoep)KaHMsl  y4eOHOro  mpeaMeTa, KOTOPBIM  SABJISETCA  MEJaroruyecKu
aJanTHUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XUMHH Ha ONMPEEIEHHOM dTare eé
pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTr'O 0OIlIer0 00Opa3oBaHUs OPUEHTHUPOBAH Ha
OCBOEHHE OOYYalOUIUMHCS CUCTEMBI TEPBOHAYAIBHBIX MOHSITUNH XWMHH, OCHOB
HEOPraHMYEeCKOM XUMHM W HEKOTOPBIX OTHENbHBIX 3HAYUMBIX TOHITHH
OpPraHUYECKON XMMUHU.

CtpykTypa coiepkaHusi MPOrpamMmbl O XUMUU CPopMHpOBaHA HA OCHOBE
CUCTEMHOro moaxoja k €€ uzydeHuro. Copep:kaHue CKIaAbIBAETCA U3 CUCTEMBI
MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKON
peakuuu. OO0e 3THM CUCTEMBI CTPYKTYPHO OPraHM30BaHbl 10 NPHUHIMILY
MOCJIEIOBATEILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUUYECKUX MPE/ICTABICHUMN
Pa3HOro ypOBHS:

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

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

— YUEHHS O CTPOCHUU aTOMa U XUMHYECKOM CBSI3U;

— TpEeACTaBlIeHUN 00 DIIEKTPOIUTHYECKON TUCCOIMAIMU BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUA pPAcCCMATPUBAIOTCS HAa OCHOBE OAMIIUPUYECKU
MOJIYYEHHBIX U OCMBICICHHBIX (JAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHA K JIpyromy, BBINOJHAS (QPYHKIUU OOBSCHEHUS H TPOTHO3UPOBAHUS
CBOWCTB, CTPOEHHUSI U BO3MOXHOCTEU MPAKTUUYECKOI0 MPUMEHEHUS U MOJy4YEeHUSs
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUHU CHOCOOCTBYEeT  (HhOPMHPOBAHUIO
NPEACTABIECHUS O XUMHUYECKON COCTABIAIONIEN HAYYHOW KapTUHBI MUpa B JIOTHKE
€€ CHUCTeMHOW NpPHUPOJbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOoAaM TMO3HaHUA B Hayke. M3ydeHue XMMHU NPOUCXOIUT C MPHUBJICUCHUEM
3HAHMM W3 paHee W3YYEHHBIX Y4YeOHBIX MpeaMeToB: «OKpyXKalolmuid MUp»,
«buomnorus. 5-7 xinacce» u «dusnka. 7 Kaacey.

[Ipy w3ydyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWA OCHOB
XUMHUYECKOM HAayKu Kak 00JIaCTU COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOU
NEATEIbHOCTA YEJIIOBEKA M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KYJBTYpBI.
3amaya y4eOHOro mpeamMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAaHUN — BaKHEHUIHX (PaKTOB, MOHATHHA, 3aKOHOB M TCOPETUUCCKUX TOJIOKEHUM,
JOCTYMHBIX O00OOIIEHU MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKd, B



npuoOIIEHMH K HAayYHbIM MeETOJaM TO3HAHUS TMPU H3YYEHUU BEUIECTB U
XUMHUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWHW B Y4YEOHO-TIO3HABATENLHOW H y4eOHO-HCCIIEI0BATEIhCKON
NEeSATENbHOCTH, OCBOEGHMU MpaBWI O€30MacHOro oOpanieHusi ¢ BELIECTBAMH B
ITIOBCETHEBHOM KU3HMU.

[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 alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSIM KU3HU;

—  HaNpaBJIICHHOCTh OOYy4YeHWS HA  CHCTEMAaTHYECKOe TMpUOOIIeHUE
oOy4Jaromuxcs K CamMOCTOSATEIbHOM MO3HABATEIBHOM JEATENbHOCTH, HAYYHBIM
METOJIaM TO3HaHMsI, (POPMUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUUY;

— o0ecrnieueHne yCIOBHM, CITOCOOCTBYIONIUX MPUOOPETEHUIO 00YJIarOITUMUCS
OIbITAa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIIO3HAHHUSA, KIIFOUEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JEATEIbHOCTH;

— (opmupoBanre oO0uiell (YHKIMOHAIBHON W  €CTECTBEHHO-HAy4YHOU
rPAaMOTHOCTH, B TOM 4YHCJIE€ YMEHUU OOBSCHATH U OLECHUBATH SIBJICHUS
OKpPYXAaIOIEr0 MHpA, UCIHOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU U3YUCHHUU
XUMHUH, TPUMEHITh HMX MPH PEIICHWHW MpoOJeM B TMOBCEAHEBHON J>XH3HU U
TPYZIOBOU JIEATEIBHOCTH;

— (¢opMHpoBaHHE y OOYyYaloIIUXCSd T'yMaHMCTHMYECKUX OTHOILEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHUYECKUX 3HAaHUW 711 BBIPAOOTKH DKOJIOTMYECKH
IeIeCO00pa3HOr0 TOBEJEHUST B OBITY W TPYAOBOM JEATENHHOCTH B IEIIX
COXPAHEHHSI CBOETO 3/I0POBbS U OKPYIKAIOLIEN IPUPOTHON CPEBI;

— pa3BUTHE MOTHBAIMH K OOYYEHHUIO, CIIOCOOHOCTEW K CaMOKOHTPOIIO U
CaMOBOCTIMTAHMIO Ha OCHOBE YCBOEHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MpOdUis ¥ HAMPaBIECHHOCTH JaTbHEHIIIETO
o0y4eHusl.

OO0miee YmMCIIO YacoB, OTBEAEHHBIX /I H3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBanHus, cocTaBiser 136 yacoB: B 8 kinacce — 68 gacos (2
yaca B HeJIeN0), B 9 kitacce — 68 4acoB (2 yaca B HEJEIIO).



COILEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIEe XUMHUYECKHE MIOHATHS

[Ipeamer xumun. Posib XUMUM B KHU3HU YEJIOBEKA. XHUMHUS B CUCTEME HayK.
Tena wm BemecrBa. DHU3NYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSIHUE
BemiecTB. IloHsTHe 0 MeTojax IMO3HAHUSA B XMMHUHM. UHMCTBHIC BEIISCTBA M CMECH.
CriocoOnbI pa3ieieHus CMECei.

ATOMBI M MOJIEKYJIBI. XHUMHYECKHE dJeMEeHThl. CHMBOJBI XUMHUYECKHX
31neMeHTOB. [IpocThie U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢dopmyna. BajaeHTHOCTh aTOMOB XHMMHYECKHX JJIEMEHTOB.
3aKOH TIIOCTOSIHCTBA cocTaBa BemlecTB. (OTHOCHTEIbHAsT 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
XUMHYECKUX COCIMHCHMU.

DOU3UYECKUE U XUMUYECKUE SBIIEHUS. XUMHUUECKas pEAKLUS U €€ IPU3HAKHU.
3aKoH COXpaHEHHUS MacChl BEIIECTB. XHUMHYECKHUE ypaBHeHHs. Kiaccudukarus
XUMHUYECKUX PEaKIUi (COSTUHEHHMS, Pa3JI0KCHHS, 3aMEIIICHUS, 0OMEHA).

Xumuyeckuii IKCnepumenm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, mpaBujiaMu paboThl B J1a0OpaTOpUU U
npuémamu oOpallleHus ¢ J1abopaTOPHBIM O00OPYJTOBAHUEM, U3YUYCHHUE U OMHUCAHUE
(GU3MYECKUX CBOMCTB O00pa3lloB HEOPraHMYECKHX BEIIECTB, HAOIIOJICHUE
¢usnuecknx (TUTaBJICHUE BOCKA, TasHUE JIbJIa, PACTUPAHHWE caxapa B CTYIIKE,
KUIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKaIHMBaHUE
METHON MPOBOJIOKH, B3aUMOIEHCTBUE MeNla ¢ KUCIIOTOMN) SIBJICHUM, HAOJI0ICHUE U
OMHMCaHUEe MPU3HAKOB IMPOTEKAaHWS XUMHYECKUX peakiuil (pasjioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3ioxkeHUue THIPOKCUAA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBrE Kkele3a ¢ pactBopoM conu meau (1),
U3y4eHHE CTIOCOO00B pa3/IClICHUs] CMECEil: ¢ MOMOIIbI0 MarHuTa, (puiIbTpoBaHUE,
BBITIAPUBAHUE, JUCTHIUISIMSA, XpoMaTorpadusi, IPOBEACHNE OYUCTKH TTOBAPEHHOMN
COJlU, HAOJIOJIEHHUE W  ONHCAaHUE  PE3yJbTAaTOB  MPOBEICHHUS  OIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHWSI MAacChl, CO3JaHHE MOJICJIE MOJEKYI
(ImapocTep>KHEBBIX ).

Baxkueiimne npeacTaBuTe M HEOPraHUIECKUX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciaopom — 3ieMeHT U mpocToe
BelecTBo. HaxoxkaeHue kuciopojna B Tpupoje, (U3MYECKUE U XUMUYECKHUE
cBoiictBa (peakuuu TopeHusi). Oxcunbl. [Ipumenenue xkucnopona. CrnocoOsl



MOJIyYEHUsI KHUCJIOpoJia B Ja0OpaTOpud U MPOMBIIUIEHHOCTH. Kpyropopor
Kucnopojaa B npupoje. O30H — aIoTponHas MOAU(PHUKALINS KUCIOPOIA.

TeroBo#t 3¢pdeKT XUMHUYECKOW pPEaKIUU, TEPMOXUMHUYECKHUE YpaBHEHHUS,
3K30- W SHJOTEPMUYECKHE pEAKIMHU. TOIIMBO: yrojib W METAaH. 3arpsi3HEHUE
BO3]lyXa, YCWJICHHE MapHUKOBOro 3¢ (deKTa, pa3pyiieHue 030HOBOTO CIIOsI.

Bomopon — anemeHtr m mpocroe BemectBo. Haxoxnenue Bogopona B
npupojae, ¢(U3NYECKHEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nonyyeHus. Kucnorsl u conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XUMHUYECKUM YPaBHEHUSIM.

duznyeckue CBOMCTBA BOJbl. Boma Kak pacTBopuTenb. PacTBOpBHI.
HacpiienHble M1 HEHACBIIEHHBIE PAacTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas 10714 BEUIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBaHUS.
Ponp pacTtBOpoB B IpupoZie U B KU3HU 4eaoBeKa. KpyroBopoT BoAbI B MPUPO/IE.
3arpsA3HeHre NpUPOAHBIX BOA. OXpaHa U OUYHUCTKA MIPUPOIHBIX BOJ.

Kimaccudpukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHUJIOB:  coieoOpa3zywoniue (OCHOBHBIE, KHUCJIOTHbIE, aM(OTEepHbIE) U
HecoseoOpaszyromue. Homenkinatypa okcuaoB. Duznueckue U XUMUYECKUE
cBoMCTBa OKCUIOB. [loirydeHre OKCHI0B.

OcHoBanus. Knaccudukauuss ocCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HoMeHknatypa ocHoBaHHMWA. PU3MYECKHE W XHMHYECKHE CBOWMCTBA
ocHoBaHuu. [lonmydenne ocCHOBaHU.

Kucnorsl. Knaccuduxanus xkucnor. Homenknarypa kucnor. Ousndeckue u
XUMHYECKUE CBOMCTBAa KHCHOT. Psn aktuBHOocTm MmertamioB H. H. bekerosa.
[Tony4yeHnue KUCIIOT.

Comu. Homenknatypa cosieil. @u3nueckue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmyuenue cosei.

['eHeTnueckas CBSA3b MEXKY KJIACCAMU HEOPTraHUYECKUX COCIUHEHUM.

Xumuueckuii IKCnepumMenm:

KAUueCTBEHHOE OIPENIETICHUE COAEPKaHUsI KHCIOPOAA B BO3AYyX€, MOIYUYEHHUE,
coOupaHue, pacrno3HABAaHUE M H3YYCHUE CBOWMCTB KHUCIOpOJa, HAOII0JACHUE
B3aHMOJICMCTBUSL BEHIECTB C KHCIOPOJAOM U YCIOBUSL BO3HUKHOBEHUS U
npekpaileHus ropeHus (mokapa), O3HaAKOMJIEHHWE C oOpa3liaMH OKCHIOB U
ONKMCAaHWE HX CBOWMCTB, MOJy4Ye€HHE, COOMpaHHUE, PACMO3HABAHHE U U3YUCHHE
CBOMCTB Bojopojaa (ropeHwme), B3aumMomaercTBue Bomopona ¢ okcuaom meau (I1)
(BO3MOXHO MCIOJIb30BAHUE BUIEOMATEpPHUAIOB), HaOIIOAeHUE 00pa3IlOB BEUIECTB
KOJIMYECTBOM | MOJIb, HCCIEAOBaHHE OCOOCHHOCTEW PACTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJIECHHE PACTBOPOB C ONPEACIEHHON
MAacCOBOM JI0JIEd paCTBOPEHHOIO BELIECTBA, B3aUMOJCUCTBUE BOJBI C METAILUIAMU
(HaTprieM ©  KaiubleM) (BO3MOXHO HCIIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCJIeIOBAaHUE O0pa3lOB HEOPraHMYECKUX BELIECTB PaA3JIMYHBIX KJIACCOB,
HAOJII0/ICHNEe U3MEHEHHUsI OKPaCKU MHJMKATOPOB B PACTBOpPAX KUCJIOT U LIENOYEH,
u3ydeHue B3auMmopeicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIOT C METajulaMH, PEAaKUWd HEUTpaln3aluvy, IOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJHOTO METajjia JIPYTMM U3 PacTBOpa COJIH, PELICHUE
JKCIIEPUMEHTAIIBHBIX 3aJad 1o TeMe «BaxHenlue KIacChl HEOPraHUYECKHUX
COCIMHEHUI.

IHepuognueckuit 3axkoH u Ilepuoamyeckass cucreMa XHMMHYECKHX
remenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasl CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUN

[TepBbie TOMBITKM KIACCU(DUKAIMKA XUMUYECKUX dieMeHTOB. [loHsiTHe o
IPYINaxX CXOJHBIX DJIEMEHTOB (IETOYHbIE U IIEJIOYHO3EMEIbHBIE METaJIbI,
raJioreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yoT aMpOTEPHbIE OKCHIbI
Y TUAPOKCHUJIBIL.

[lepnoanueckuii 3akoH. [lepuoanyeckast cucreMa XMMHYECKUX 3JIEMEHTOB /I,
N. MengeneeBa.  KopoTkonmepuogHas ©  JIMHHONEpPUOAHAS  (OPMBI
[Iepuognueckon cucrtembl xumuueckux aaemMeHToB [l. M. Menneneesa. [lepuoabl
u rpynnbl. DU3NUECKUM CMBICT TOPSAKOBOIO HOMEpPAa, HOMEPOB IIEPUONA U
CPYMIBI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siaep. M3oromnel. Dnekrponsl. CTpoeHune
ANIEKTPOHHBIX ~ 000J04€K aToMOB TepBhIX 20 XHUMHUYECKHUX  DJIEMEHTOB
[Iepnonnueckoin cucremsl [[. M. MenneneeBa. XapakTepuCTUKA XHUMHUYECKOIO
3JIEMEHTA 10 ero nonoxeHuto B [lepuonuueckoit cucreme . . Menaeneena.

3aKOHOMEPHOCTH HU3MEHEHUSA paguyca aTOMOB XHUMHYECKUX BJIEMEHTOB,
METAJUIMYECKUX U HEMETANIMYECKUX CBOMCTB I10 IPYIIIAM U IEPUOIAM.

3nauenue [lepuoanyeckoro 3akona u [leproguyeckoil CUCTEMbI XUMUYECKUX
JJIEMEHTOB I pa3BuTusa Hayku W npaktuku. . M. MenneneeB — yd€Hbld U
rpaXKJaHUH.

Xumuueckast cBs3b. KoBaneHTHass (MOJdsipHass M HEMOJIApHAsA) CBA3b.
DIIEKTPOOTPUIATEILHOCTh XUMHUECKUX AJIEMEHTOB. IOHHas CBSI3b.

Crenenp  okucieHua.  OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHH.
[Iponecchl okucaeHns U BOCCTaHOBIEHUs. OKHUCIUTENN U BOCCTAHOBUTEH.

Xumuyeckuii IKCnepumMenm:

U3y4YeHHEe 00pa3lloB BENIECTB METANIOB M HEMETAJUIOB, B3aHMOJCICTBHE
TUJIPOKCHIA LHMHKA C pacTBOPaAaMHM KHUCJIOT M IIEIOYEH, MPOBEICHUE OIBITOB,
WUIIOCTPUPYIOUIUX ~ MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peakiny pa3ioKeHHs], COCTUHEHUS ).



Mesrcnpeomemmnbwie ceasu

Peanu3anusa MeXnpenIMETHBIX CBSI3€M MpPU U3YYEHHH XUMHHM B 8 Kilacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHATUM, TaK W MOHITUN, SIBIIOIIUXCS CUCTEMHBIMM JJISI OTACIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OO0mme ecTeCTBEHHO-HAYYHBIE MOHSATHS: HAy4YHBIN (DakT, rumoresa, Teopus,
3aKOH, AaHalii3, CHHTE3, KIacCupUKaAIUsg, TEePUOJIUYHOCTh, HAONIOJCHUE,
SKCIIEPUMEHT, MOJICINPOBAHUE, U3MEPEHUE, MO/JIEIIb, SIBIICHUE.

®usuKa: MaTepusi, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JIEKTPUUECKUMN 3apsii, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSHUE BENIECTBA, ra3, (GU3MUECKUE BEIUYUHBI, €AUHUIIBI
MU3MEPEHHUS, KOCMOC, TIIaHEThI, 3BE€3/1b1, COTHIIE.

buonorus: horocunTes, Apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILUIUBO, BOAHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMHYECKAsI peaKUMs

[Tepronnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHWUH CBOMCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TMEPUOJOB, KaIMs, KalblUHUs W HX
COCIMHEHNUI B COOTBETCTBUM C TMOJOXEHUEM »3JeMeHTOB B Ilepmonnueckoit
CHACTEME U CTPOCHUEM UX ATOMOB.

Ctpoenue BemiecTBa: BHIBI XMMHYECKOW CBA3U. THUMBI KPUCTAILIAYECKHUX
PELIETOK, 3aBUCUMOCTb CBOMCTB BEIIECTBA OT TUIIA KPUCTALINYECKOU PELIETKUA U
BUJIa XUMHUYECKOU CBA3U.

Knaccudukaiuys 1 HOMEHKIATypa HEOPTraHUYECKUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEMIECTB, OTHOCSAIIMXCA K Ppa3jIMYHbIM KJIACCAM HEOPraHUYECKHUX
COEIMHEHUMN, TEHETUYECKasl CBSI3b HECOPraHMYECKUX BEIIECTB.

Knaccudukanuys XuMUYeCKUX peaklui Mo pa3audyHbIM MpU3HAKaM (10 YHCITy
U COCTaBy YYaCTBYIONIMX B PEAKIHUU BEMIECTB, MO TEIIOBOMY 3(dekTy, 1o
U3MEHEHUIO CTENEHEH OKUCIECHUSI XMUMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U dHIOTEPMHUUECKUE PEAKIUU, TEPMOXUMUUYECKUE
YPaBHEHHSI.

[TonsiTue 0 CKOPOCTH XUMHUYECKOW peakmuu. [loHsTHE 00 OOpaTUMBIX M
HEOOPATUMBIX XUMUYECKUX peakiusax. [[oHsITHEe 0 TOMOTeHHBIX M TeTepOTreHHBIX
peakuusix. [lonstue o karanuze. [loHsTue o XxumMuueckoM paBHOBeCUH. DaKTOPHI,
BIIUSIIOIIME HAa CKOPOCTh XMMHUYECKOW PEAKIUM U TOJIOKEHUE XHUMHUYECKOIO
paBHOBECHSL.



OKUCIUTENHHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMH,  AJICKTPOHHBIM  OayiaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIbHOMN peakiuu. CocraBienue YpaBHEHUI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMH C  HKCIOJIb30BAaHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopust IEKTPOIIUTHUECKON JUCCOLUMALNH. DJIEKTPOIUTHI U HEANEKTPOJIUTHI.
KaTtuonsl, annonsl. MexaHW3M [HCCOLIMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
XUMHUYECKOM cBsizu. CTeneHp aucconuanuu. CHIbHBIE U ClIa0ble SJIEKTPOIIUTHI.

Peakuun nonHoro oOMeHa. Y ciioBUsl MPOTEKAHUSI peaKMii HOHHOTO 0OMEHa,
NOJIHBIE W COKpAIlEHHBbIE HMOHHBIE YpaBHEHMS peakuuil. CBOWCTBAa KHCIIOT,
OCHOBaHMM ¥ COJeil B CBeTe TMpEACTaBICHUN 00 DIEKTPOIUTHIECKOM
nucconnanu. KauecTBeHHbIEC peakiiii Ha HOHBI. [IOHATHE O TUAPOIU3E COTIEH.

Xumuueckuit IKCnepumMenm:

O3HAKOMIIEHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BEIIECTB — METAJUIOB M HEMETauloB (rpaduTa M ajiMasza), CIOKHBIX BEIIECTB
(XJopua HaTpus), UCCIAEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOM peakinu
OT BO3JEUCTBUS Pa3UYHBIX (PAKTOPOB, HUCCICAOBAHUE BIECKTPOIMPOBOJHOCTH
pacTBOpPOB BEIIECTB, IMpPOLECCAa AUCCOLMALUMUA KHUCIOT, IWIEJIOYEd U COJer
(BO3MOXHO  HCHOJIb30BAHUE BHJEO MaTEpPUATIOB), MPOBEICHHUE  OMBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKM  MPOTEKAHUS  peakuu  HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, OOpa3oBaHHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEAKUIUN
(ropeHue, peakluuy pas3ioKeHUs], COEAUHEHNUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TOMOINBbID KAYeCTBEHHBIX pEaKkIMil HAa HOHBI, pEIICHUE
AKCIIEPUMEHTABHBIX 3a]1a4.

HeMmeTa/uibl U MX COeTMHEHUSA

OOmiass XapakTepucThka rajgoreHoB. (OCOOSCHHOCTH CTPOCHHS AaTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne u (PU3MYecKre CBOWCTBA MPOCTHIX
BCIIECTB — TaJOreHOB. XHMMHUYECKHME CBOMCTBA Ha IpUMEpEe  XJiopa
(B3aUMOZICIICTBME C MeTaUlaMd, HEMeTaJlJlaMH, Ilejo4aMu). XJIOPOBOJOPO/I.
ConsiHasi KUCIIOTa, XUMUYECKHE CBOMCTBa, MOJy4YeHHUE, NMpUMeHeHue. JlelicTBue
XJOpa W XJIOPOBOJOPOAA HAa OpPraHW3M YeJIOBEKa. BakHeWlne XJIOpUIbl U HX
HAXO0XKJICHUE B IIPUPOIE.

O6mras xapaktepuctuka aneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHrne u (U3NYECKHUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCJIOPOAA U Cepbl. AJUIOTPONHBIE MOIU(PUKAIIMU KUCTOPOa
U cepbl. XuMuueckue cpoiictBa cepbl. CepoBOOpOA, CTpoeHue, (pusznyeckue M
XuMuuyeckue cBorctBa. OKCUABI CEpbl KaK MPEACTABUTENN KUCJIOTHBIX OKCHJIOB.
CepHas kuciora, (Qu3MUecKue W XHMHYECKHE CBOWcCTBa (00mme Kak
OpeICTaBUTENsl Kjacca KHCIOT W crneuuuueckue). XHUMUYECKHE pEeaKiu,



JeXallue B OCHOBE IPOMBIIIJIEHHOTO CIoco0a TMOJIy4eHHUsI CEPHOM KHUCIIOTHI.
[Ipumenenue cepHoil kucnoThl. COJIM CEPHOM KUCIOTHI, KAUECTBEHHAS pEaKIIHs Ha
cynbar-uon. Haxoxnenue cepbl M €€ COCNMHEHHN B TpuUpojae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIeH Cpelbl COCNMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arps3HEHUE BO3yXa U BOJIOEMOB), CIIOCOOBI €r0 PEIOTBPAILICHHUS.

OO6mras xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHMS
aTOMOB, XapaKTEPHBIE CTEMEHU OKHUCICHHs. A30T, PacHpOCTpaHEHHE B MPHUPO/IE,
dbuznueckue U XuMU4eckre cBoicTra. KpyroBopor azora B npupojae. AMMHAK, €ro
du3nyecKkre 1 XUMUYCCKHUE CBOMCTBA, TIOJydeHne u npuMeHeHune. Collm aMMOHMS,
uX pu3NUecKre U XMMHUYECKHUEe CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakiius Ha
WMOHBl aMMOHWMS. A30THasg KHUCIIOTa, €€ MoiydyeHue, (PU3nyecKkrue U XUMHYECKHE
cBoMcTBa (0OIIME KaK TMPEACTaBUTENS Kjacca KHUCIOT U crenuduyueckue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MMHEpaJbHBIX
ynoopeHnit. XuMU4eCcKoe 3arpsi3HEHHE OKPY>KaIOIIel Cpelbl COeTMHEHUSIMU a30Ta
(KUCIIOTHBIE MTOKIM, 3arps3HEHHE BO31yXa, MOYBBI W BomoéMoB). docdop,
aiotponHsie Mogudukanuu Gocdopa, puznyueckue M XUMHYECKHE CBOWCTBA.
Oxcup docdopa (V) u pochopHas kuciora, puznueckue 1 XUMUYECKHUEe CBOMCTRA,
nonydenue. Mcnonb3zoBanue hochaTtoB B KauecTBE MUHEPATBHBIX YA00PEHUIA.

O6mas xapakrtepuctuka 3neMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapakTEpHbIE  CTENEHU  OKUCICHHS.  YTJIEpOJA,  aJIOTPOIIHBIC
MoIu(UKALIMK, PACHPOCTPAaHEHHE B TNpuponae, GU3NYECKHe U XUMHYECKUE
cBoiicTBa. Ancopouus. KpyroBopor yriepona B mpupozae. Okcuubl yriaepojaa, ux
duznueckue W XUMUYECKHE CBOWCTBA, JCHCTBHE HA JKHUBBIC OPTAHU3MEI,
MOJIydYEHUE U TPUMEHEHHUE. DKOJIOTHYECKHE MPOOJIEMBI, CBS3aHHBIE C OKCHIOM
yraepoaa (IV), rumore3a riao0anbHOrO TOTEIUICHUS KIMMaTa, MapHUKOBBIN
addexr. YronpHas Kuciaora U e€ colm, uX (PuU3nuecKue U XMMHYECKHE CBOMCTBA,
NOJTydeHWEe W TNpuMeHeHne. KadecTBeHHas peaknus Ha KapOOHAT-WOHBI.
Hcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIICHHOCTH U CEJIbCKOM
XO3sICTBE.

[TepBoHaUaNmbHBIE TOHATHS 00 OPTAHUYECKHUX BEIMIECTBAX KaK O COCTUHECHUSIX
yriiepojaa (MeTaH, 3TaH, dTUJIEH, alleTUIICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCJIOTA).
[IpupogHbie HMCTOYHUKUA YTIE€BOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HedTh),
NPOAYKTHl UX TepepadoTku (OE€H3MH), UX POJb B OBITY MU MPOMBIIUIEHHOCTH.
[TonsiTne 0 OMOJIOTMYECKH BXKHBIX BEIECTBAX: KUPaAX, OCNKaX, YrJIeBOIax — M UX
poii B KHM3HM 4YeloBeKa. MarepualibHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHMYECKUX COCTUHEHUH.

KpemHunii, ero d¢usnueckue W XHUMHUYECKHE CBONCTBA, TMOIyYCHUE U
npumeHenre. CoeauHeHHUs KpeMHHs B npupojge. OOmme mpeacTaBiIeHHS 00
okcune kpemuus (IV) u kpemHueBoi kuciore. CUIMKAThI, UX UCIOJIL30BAHUE B



OBITY, B TIPOMBIIIJIEHHOCTH. BaxkHelIne cTpouTeIbHbIC MaTepHalibl: KepaMHUKa,
CTEKJIO, IIEeMEHT, O€TOH, kene300eToH. [Ipobnembl 0e30MacHOro MCMOIb30BAHUS
CTPOMUTEIIbHBIX MATEPUAJIOB B TIOBCEHEBHOMN KU3HU.

Xumuueckuit IKCnepumenm:

u3ydeHrne o0pa3IOB HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NIPOBE/ICHNE KAaUeCTBEHHBIX PEAKIIUN Ha XJIOPUJ-UOHBI U HAOIIIOICHUE MPU3HAKOB
UX TPOTEKAHUS, OMBITHI, OTpaKAIOIMME (PU3NYECKHE W XUMHUYECKHE CBOHCTBA
rajoreHoB M WX COEAUHEHHM (BO3MOXKHO MCIIOJIb30BAaHUE BHJIEOMATEPUAIIOB),
O3HAKOMJICHHE ¢ oOpa3laMu XJIOPUAOB (TaJIOTEHUIOB), O3HAKOMJICHHE C
oOpaslaMu  ceppl W €€ COeOUHEHUsSMH (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHUE TIpoIlecca OOYIIIMBAHUS caxapa IMoJ JACUCTBHEM
KOHUEHTPUPOBAHHOM CEPHOW  KHUCJIOThbI, H3YYEHUE XHUMHUUYECKUX CBOWCTB
pa30aBlIeHHOM CEPHON KUCIIOTHI, MPOBEEHNE KAaUeCTBEHHON peakiuK Ha cyabdar-
WOH U HaONIofieHue mNpu3HaKa e€ MPOTEeKaHWs, O3HAKOMJIEHHE C (PU3UYECKUMHU
cBoiicTBamMu asora, (ochopa W HX COCTMHEHHH (BO3MOXKHO HCIIOIb30BaHUE
BUJIEOMATEepUaIOB), oOpasiaMu a30THBIX U (POCPOPHBIX yIOOpPEHUM, MOTyYEHUE,
coOupaHue, pacro3HaBaHWE€ M U3Y4YCHHE CBONCTB aMMHakKa, MpOBEACHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHUA M (ochaT-uoH U M3ydeHUEe MPU3HAKOB
UX MPOTEKaHUs, B3aNMOIECUCTBIE KOHIICHTPUPOBAHHON a30THOM KHMCIIOTHI C MEJBIO
(BO3MOKHO HCMOJIb30BaHUE BHJIEOMATEPUAJIOB), W3yUYCHHE Mozenen
KPUCTANIMYECKUX PEmETOK anmasza, rpadura, ¢ysiepeHa, O03HAKOMIIEHHE C
IPOIIECCOM  aJICOPOIMM  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTras3a, MojiydeHue, cCOOMpaHue, pacro3HaBaHUE M U3Y4YEHUE
CBOWMCTB YIJICKHUCIIOTO Ta3a, MPOBEJEHNE KaueCTBEHHBIX peakIuii Ha KapOoHAT U
CWIMKAT-UOHBl W HW3YyYEHHE TNPU3HAKOB HUX [MPOTEKAaHMS, O3HAKOMIIEHUE C
OPOJIYKIMENH CHUIMKATHOW MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTATbHBIX
3a7a4 1o TeMe «BakHenme HeMETAIUTbl U UX COCTUHEHUS.

MeTaJuibl M MIX COEIMHEHUS

OO6mras xapakTepuCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nonoxeHus B llepmoamyeckon cucrteMe xumuueckux snemeHToB J[. M.
MenaeneeBa u cTtpoeHuss aToMOB. CTpoeHue MeTaiuioB. MeTtajuinieckasl CBsI3b U
METAJUIMYECKAs] ~ KpUCTAJUIMYECKas  peIIETKa.  ODIEKTPOXMMUYECKUN P
HanpspKeHu MetaioB. Ousndyeckue U XMMUYECKUE CBOMCTBAa MeTasuioB. OO0mue
CIOCOOBI TIONTYYeHUS MeTaIoB. [loHATHE O KOPpPO3WM METALIOB, OCHOBHBIE
CcrocoObl 3auUThl MX OT Koppo3ud. CruiaBel (CTallb, YYTyH, AIOPAIIOMUHUM,
OpoH3a) U X MPUMEHEHNE B OBITY U IPOMBIILIIEHHOCTH.

[llenounsle MeTauibl: nojioxkeHue B llepuoanyeckoi cucremMe XUMHUUYECKHUX
snementoB JI. M. MeHneneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B MPUPOIE.
dusznuecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMepe Hatpusi U kainusi). OKCUIbI U



TUJIPOKCHUIBI HATpusd M Kanus. [I[puMeHeHue 1IeIOYHBIX METaulOB U HX
COeIMHEHUH.

[[lenoyHO3EeMENbHBIE METAJUIBI MAarHMM MW KaJIbLUW: IIOJIOKEHUE B
Ilepnognueckon cucreme xumudeckux sneMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJI€HUE B IIpupoae. PU3nUecKrue U XUMUYECKHNE CBOMCTBA MarHus
U Kaiblus. Baxhedmme coeauHeHUs] KainblMs (OKCUO, TUAPOKCHUM, COJIN).
JKEcTKOCTh BOJBI M CLIOCOOBI €€ YyCTPAHEHUS.

AuroMuHUN: nIoJIo)keHue B [leproanueckoi cUCTEME XUMUYECKUX 3JIEMEHTOB
J. . Menneneesa, cTpoeHue aroma, HaxOoxXJeHHUE B Ipupoae. Pusnyeckue U
XUMHUYECKHE CBOMCTBA altOMUHUS. AM(POTEpHBIE CBOMCTBA OKCHIA U THAPOKCH]IA
AJFOMUHUSL.

Kenezo: nonoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX 3JIEMEHTOB /I,
N. MeHnneneeBa, CTpOEHHE aToMa, HAaXOXAeHUWE B mnpupoaec. Duznueckue Hu
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
CBOWMCTBaMH, M3YYEHHUE  PE3YyJIbTAaTOB  KOPPO3UU  METAJIOB  (BO3MOKHO
UCIIOJIb30BaHUE BUJEOMATEPHATIOB), OCOOEHHOCTEW B3aMMOJEHUCTBHS OKCHAA
KIS W HATpUs C BOJOM (BO3MOXXHO UCIIOJIb30BAHUE BUJIEOMATEPUAIIOB),
UCCJIEIOBAaHNUE CBOWMCTB >KECTKOW BOJIbI, MPOLIECCA TOPEHUS KENEe3a B KUCIOPOAE
(BO3MOXHO  HWCIIOJB30BAaHUE  BHUJIEOMATEpPUATIOB), IPU3HAKOB  MPOTEKAHUS
KAQUECTBEHHBIX PEAKIIMN HA WMOHBI: MArHUs, KAJIbLHUs, AJIFIOMUHUA, [IMHKA, JKEJe3a
(1) u xenesza (1), menu (1), HaGIrOIEHNE U OMKCAHUE MPOIECCOB OKPAIIMBAHUS
IUITAMEHM HMOHAMHM HATpus, Kaius MW Kaiublusig (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIEOBaHNE aM(OTEPHBIX CBOMCTB THUAPOKCHIA ATTFOMUHUS
Y TUJIPOKCHUIA IMHKA, PEIIEHNE SKCIIEPUMEHTAIBHBIX 3a7a4 10 Teme «BaxHeimmue
METAJJIBI U UX COCTUHEHUSI».

XHUMHS M OKpY:KaloLIas cpeaa

BemecrBa m Marepuansl B NMOBCEIHEBHOM JKU3HM 4eENIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMUUYECKUX peakuuil B ObITy. IlepBas momoiib npu
XUMUYECKUX 0KOrax M OTPaBIICHUSIX.

XHUMHUYECKOE 3arpsA3HEHHUE OKpYXKarouled cpeabl (MpenenbHas JOMyCTUMAast
KOHIIeHTpalus Beuiects, nainee — [1/IK). Poias xumun B pemieHun 3K0I0rM4ecKux
npoosIeM.

Xumuueckuii IKCnepumenm:

U3y4eHHe o0pa3lloB MaTEpUaOB (CTEKJIO, CIUIABBI METAJIOB, MOJUMEPHBIC
MaTepuasbl).



Mesrcnpeomemmnbwie ceasu

Peanu3anusa MeXnpenIMeTHBIX CBSI3€d MpPU U3YYEHHH XUMHHM B 9 Kiacce
OCYIIECTBIISICTCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX eCTECTBEHHO-HAYYHBIX
MOHSITUN, TaK U TOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJISI OTJEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOT0 IUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TMOHSTHS: HAY4YHBIM (DakT, rumoresa, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIaccupukanus, TMepUOIUIHOCTh, HAOII0IEHNE,
AKCIEPUMEHT, MOJIETUPOBAHUE, HU3MEPECHHUE, MOJEib, SBJICHUE, MAPHUKOBBIM
3¢ deKT, TEXHOIOTHs, MaTepUAIbI.

dusznka: marepusi, aToM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIIHI,
U30TOMbI, PaAUOAKTUBHOCTh, MOJEKYJA, S3JIEKTPUUYECKUU 3apsJ]l, MPOBOJHHUKH,
MOJIYTIPOBOAHUKH, JUAJICKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHoe COCTOSIHUE BELIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KpUCTAIINYECKAs
pemérka, CIiaBbl, (PU3NYECKHE BEIWYUHBI, €AMHUIIBI U3MEPEHUS, KOCMHUYECKOE
POCTPAHCTBO, IIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixaHue, Ouocdepa, 3KOCUCTEMA, MHHEPAIbHBIE
yI00pEeHHsI, MUKPO3JIEMEHThI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BEIIECTBA.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIHI,
MOJIE3HbIE UCKOIMAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIMYHOCTHBIE pe3ylbTaThl OCBOEHHUS IPOrPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYEHUSI XMMUU B EIUHCTBE y4eOHOU H
BOCIIUTATENIbHON JIESITEIbHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUHCKUMHU
COLIMOKYJIETYPHBIMM U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMM, HPHUHITBIMU B
obmiecTBe MpaBWIaMH M HOPMAaMH TOBEIEHHUS U CHOCOOCTBYIOT Ipolieccam
CaMOIO3HaHUsl, CAMOPA3BUTHUS U COLIMAIIU3ALMHI 00 yYarOIINXCS.

JIM4HOCTHBIE ~ pe3yJabTaThl  OTPAXKAlOT  TOTOBHOCTh  OOydYarouiuxcs
PYKOBOJACTBOBATbCS CHUCTEMOM IO3UTHUBHBIX IICHHOCTHBIX OpHMEHTAalUN U
pacUIMpEHNE ONBITA JEATENbHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) mnaTpuoTHYECKOr0 BOCIUTAHNS

LIEHHOCTHOT'O OTHOIIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U Hay4YHOMY HACIEAMIO, TMOHUMAaHUS 3HAYEHHS XUMHUYECKOW HAyKu B KHU3HU
COBPEMEHHOI'0 OOIIECTBA, CIOCOOHOCTU BIAJETh JOCTOBEPHOW MH(pOpManuUend o
NEPEeIOBbIX JOCTHKEHUAX M OTKPBITUSX MHPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOMCTBE MUpa U OOIIECTBA;

2) rPaKIaHCKOT0 BOCTIMTAHUS

IOPEICTaBIEHUs O COLUMAJIbHBIX HOpPMax M NPABWIAX MEKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTH B OOLIECTBEHHO
MOJIE3HOW,  y4eOHOHMCCIIeIOBAaTEIbCKOM, TBOPUECKOM M JPYrUX  BHJAX
JeSITeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM [EATENbHOCTH IpHU
BBINIOJJHEHUM Y4E€OHBIX, I1I03HABATENbHBIX 33J1a4, BBINOJHEHUN XUMHUYECKUX
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 MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA:

MHUPOBO33pEHUYECKHE NPEICTaBICHUS] O BELIECTBE U XUMHUYECKOW pEeaKIUu,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTaBJISIOLIUE
OCHOBY JIJI1 TOHUMaHUSl CYIIHOCTH HAYYHOM KapTHHBI MUpA, MPEACTABICHHS 00
OCHOBHBIX 3aKOHOMEPHOCTAX PAa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKA C
OPUPOJHON Cpesloil, O poJi XMMHHU B TIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

[IO3HABATEJIbHbIE MOTHUBBI, HAIIPABJICHHBIE HA IMOJYYEHUE HOBBIX 3HAHMI IO
XUMHUH, HEOOXOIUMBIC IJii OOBSICHEHHS HAOII0JaeMbIX IMPOIIECCOB U SIBJICHUH,
N03HABATEIbHON, MH(OPMAIMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHUCIE
HaBBIKOB CaMOCTOSITENIbHOM pabOThl C yuyeOHBIMH TEKCTaMM, CIPABOYHOMN



JUTEPATypOr, JIOCTYIHBIMA TEXHUYECKHUMH CPEICTBAaMH HH()OPMAIMOHHBIX
TEXHOJIOTUM;

UHTEpeC K OOYyYEeHHIO M TO3HAHWIO, JIF0OO3HATENbHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa3oBaHUIO, TMPOEKTHOW W  HUCCIENOBATENbCKON
JEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH W YPOBHS OOYYCHHUS B
JTaJIbHEUIIIEM;

4) popMuUpOBaHUS KYJIbTYPHI 3T10POBbSI:

OCO3HAHWE TIICHHOCTH JKW3HHM, OTBETCTBEHHOT'O OTHOIICHHUS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0POBBIA 00pa3 KW3HH, OCO3HAHWE TOCIEACTBHNA W
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS aJIKOTO0JIsl, HAPKOTHKOB, KypEeHUsI),
HEOOXOIMMOCTH  COONIOZICHUSI TMPaBWJI OE30MacHOCTH TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIECTBAMH B OBITY U PEAIbHON KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUUECKOMY U3yUYEHHUIO TIpodeccHii 1 TpyAa pa3aIudHoro poja,
yBOXEHUE K TPYAYy W PE3yIbTaraM TPYAOBOU MEATEIHLHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW TI0 XUMHHU, OCO3HAHHBIA BBHIOOD
UHAUBUIYaTbHON TPAEKTOPUH MPOIOIKEHHSI 00pa30BaHus C YYETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTU K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
YCTENTHON MPodeCCHOHATBHON JCSITEIbHOCTH M PA3BUTHS HEOOXOMUMBIX YMEHUH,
TOTOBHOCTH aIalTHPOBATHCS B MPOGECCHOHANBHON CPEJIC;

6) IKOJIOrHYeCKOro BOCIIHTAHHUS:

AKOJIOTHYECKU I1E1€CO00pa3HOEe OTHONIICHHE K MPHUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIECTBOBAHMS, TOHUMAaHNUE IIEHHOCTH 37J0POBOTO U
Oe3zomacHoro o0Opa3a >KU3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nuecKoMy M TICUXMUYECKOMY 30POBBIO, OCO3HAHHME IEHHOCTH COOJIOJICHUS
TpaBmII 0€30ITaCHOTO MTOBEACHUS TP pabOTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YTPOKAIOIIHX 3I0POBBIO U JKU3HU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATHh 3HAHUS, MOJydaeMble MPU M3YYCHHH XUMUH, IS
pElIeHHs 3a/1a4, CBSI3aHHBIX C OKPYXKAIOLIeH MPUPOIHON CpeAoi, A MOBBILIEHUS
YPOBHS  DKOJOTMYECKOW KYJIbTYphl, OCO3HAHHS TJI00aJbHOTO  Xapakrepa
AKOJIOTHYECKUX TMPOOJIeM W IMyTeH WX peIIeHUs TMOCPEIACTBOM METOIOB XUMUH,
HKOJIOTHYECKOTO MBIILICHUS, YMEHUS PYKOBOACTBOBATHCS UM B MO3HABATENIbHOM,
KOMMYHUKATUBHOW U COIIMAIBHON MTPAKTHUKE.

METANPEJMETHBIE PE3YJIBTATDBI

B cocraBe wMeranmpeaMeTHBIX pPE3YIbTAaTOB BBIICISIOT 3HAYMMBIC TS
dbopMUpOBaHUS MHPOBO33pEHUsI OOLIEHAYyYHbIE TOHATUS (3aKOH, TEOopHs,
NPUHIINI, TUTIOTE3a, (aKT, CUCTEMA, MPOIIECC, IKCIIEPUMEHT U JPYroe.), KOTOphIE
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpeaMeTax M TO3BOJISIOT Ha
OCHOBE 3HaHUH W3 ATUX MPEAMETOB (OPMHUPOBATH MPEICTABICHUE O ICIOCTHOM



HAyYHOH KapTHUHE MHpA, ¥ YHUBEPCAJIbHbIC yU4eOHbIE eHCTBHS (ITO3HABATEIBHEIE,
KOMMYHUKATUBHbBIC, PETYJIATUBHBIC), KOTOpbIE OOECIEeYUBAIOT (opMUpOBaHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHHUIO M OCYIIECTBICHUIO Y4eOHOMU
TESTENHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUueOHbIE AelcTBUSA

ba3oBble Jornyeckue NecTBUA:

YMEHHUS HCIONH30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TPH OCBOCHUHU
3HAHWH: PACKPBIBATh CMBICII XUMHUYECKHX TMOHATHHA (BBIACIATh WX XapaKTEpHBIC
NpU3HAKK, yYCTaHABIIMBATh B3aWMOCBS3b C JIPYTMMH TOHSATHSMHM), HCTIOJIb30BATh
HOHSITHS JJIs1 OOBSICHEHUS OTACNIbHBIX (DAKTOB U SIBIEHUH, BIOUPATh OCHOBAHUS U
KPUTEpHUH TSI KIacCU(PUKAIMA XUMHUYECKUX BEIIECTB U XUMHUYECKUX DPEAKIUH,
YCTaHABIMBATh MPUYMHHO-CJICACTBEHHBIC CBS3M MEXAY OOBCKTAMU H3yUCHHUS,
CTPOUTH JIOTUYECKHE pacCykKAeHUs (MHAYKTHUBHBIC, I€IYKTUBHbIE, [0 aHAJIOTUN),
JIeNIaTh BBIBOJIBI U 3aKJIIOUYCHUS;

yMEHHE TPUMEHATh B TIPOILECCe TO3HAHWS TOHITHS (MPEAMETHBIC U
MeTanpeIMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJIEIH, UCIIOJIb3yEeMbIC B XUMUH,
peoOpa3oBbIBaTh MUPOKO MPUMEHSEMbIE B XUMUU MOJEIIbHbIEC TTPEICTABICHUS —
XUMHUYECKUH 3HAK (CMMBOJI DJEMEHTa), XUMHU4Yeckas ¢GopMyna W YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PENICHUH Y4eOHO-TT03HABATEbHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX TPEICTABICHUN BBISIBIATH U XapaKTEPU30BATH CYIIECTBCHHBIC
NPU3HAKH U3YYaeMBIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CJICICTBEHHBIE CBA3UM U
IPOTHUBOPEYHS B H3y9aeMbIX MPOIECCaX U SIBICHHUSIX.

Ba3oBble uccienoBaTeIbCKHe TeiCTBUS

YMEHHUE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIPOCHI B KauyeCTBE HHCTPYMEHTA
MO3HAHWS, a TakKe B KAdeCTBE OCHOBBI s (DOPMUPOBAHMS TUIIOTE3BI TIO
IPOBEPKE MPABUIILHOCTH BHICKA3BIBAEMBIX CYXKICHUI;

NPHOOPETCHUE ONbITa 10 IUIAHWPOBAHUIO, OpPraHW3allMA W TIPOBEJICHUIO
YUEHUYECKHX DKCIIEPUMEHTOB, yMEHUE HaOJIoJaTh 3a XOJOM IIpoliecca,
CaMOCTOSITETTLHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OPMYIHPOBATH 0000IIEHUS U
BBIBOJIBI 110 pE3yJIbTaTaM MPOBEIEHHOTO OIBITA, HCCIEAOBAHUS, COCTABISATh OTUET
0 MpoJIeTTaHHOM pabore.

PabGora ¢ undopmanmei:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHGOPMAIUIO
Pa3TUYHBIX BUIOB M (OPM MPEACTABICHUS, MOIYIACMYIO M3 Pa3HBIX UCTOYHHKOB
(Hay4dHO-TIONYJIIpHAsl JIUTEpaTypa XUMHUYECKOrO COJIepKaHHs, CIpPaBOYHbIE
nocobusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHUBATH NPOTUBOPEUMBYIO H
HEOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IUYHbIC METOJbl U 3aIlPOChl MPU MOUCKE U OTOOpE
uHGOpMAIIM W COOTBETCTBYIOUIUX JaHHBIX, HEOOXOAMMBIX JUIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 3a7a4 ONPEACIEHHOT0 TUIIA, MPUOOPETEHHE OTbITA B
0o0JlacTU  HMCTOJIb30BaHUSI MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
OBJIQJICHUE KYJbTYPOUN aKTUBHOT'O UCTOJb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITETTLHO BHIOMPATHh ONTUMAIBHYIO (pOopMy TIpencTaBieHus: uHGpopmMaIuu u
WUIIOCTPUPOBATh pEIIaeMble 3a/laud  HECIIOXKHBIMU CXE€MaMH, JuarpaMmamu,
OpyrumMu popMamu rpaduku U UX KOMOMHAIUSMU;

yMEHUE UCIONb30BaTh M AaHAJIM3UPOBATh B Ipolecce Yy4eOHOH U
UCCJIEIOBATEIBCKON JCATEIBHOCTH MH(OPMAIIUMIO O BJIMSHUU TPOMBIIICHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHHE OKPYXkKAIOIIEH NPUPOJHOU
CpEnBbL.

KoMMyHuKaTHBHBbIE YHHBeEpPCAJIbHbIE Y4eOHbIE 1eCTBUS:

yMEHHUSl 3aJlaBaTh BOMPOCHl (B XoJ€ jauanora W (Wiu) AUCKYCCHH) IO
CyImIeCTBY  OOCYyXmaeMol TeMbl, (OPMYJIHPOBATH CBOM  MPEIJIOKCHUS
OTHOCHUTEIJIbHO BBITIOJIHEHUS TIPEIJIOKEHHON 3a1a4H;

YMEHHS  MPEICTaBIATh  IOJNYYEHHBIE  pE3yJNbTaTbl  I[03HABATEIbHOU
NEATEIbHOCTU B YCTHBIX M MHUCBMEHHBIX TEKCTax; JeNaThb MNPE3CHTALUNI0
pPEe3yJAbTATOB BBHIMIOJHEHUS XUMHUYECKOr0 SKCIEPUMEHTa (J1abopaTOPHOrO OIMbITA,
71a60paToOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOIO MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHYECTBA CO CBEPCTHUKAMHM B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATEIbCKOW  JIEATEIIbHOCTH  IPU  PEIICHUH
BO3HUKAIOUIMX NPOOJIEM Ha OCHOBE Y4éTa OOLIMX HMHTEPECOB M COIJIACOBAHMS
no3utivii (00CyXkaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMBbI», KOOPIWHAIIMUS
COBMECTHBIX JECHCTBHI, OIpPEIEICHUE KPUTEPUEB IO OLEHKE KaudecTBa
BBITIOJTHEHHOM pabOTHI U Apyrue).

PeryisiTuBHbIC YHUBepCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOSITEIBHO ONPENENATh UEIU AEATEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBIISATh, KOHTPOJIUPOBATh U TMPH HEOOXOAMMOCTH KOPPEKTHUPOBATH CBOIO
JeSTeNhHOCTh, BRIOUPATh Harbonee 3PPEeKTUBHBIC CITOCOOBI pEIeHUsT YIeOHBIX U
MO3HABATEIbHBIX 3aJlay, CaMOCTOATENIbHO COCTaBISATh WIHW KOPPEKTUPOBATH
MPEJIOKEHHBIM  AJITCOPUTM  JIEUCTBUKA TIPM  BBITIOJIHEHWM 33JaHUA C YYETOM
MOJTyYEHHsI HOBBIX 3HaHUN 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEAKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOrO pe3yjbTaTa 3asBICHHON L€, YMEHUE
UCIIOJIb30BaTh U aHAJU3UPOBATH KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUU 3a1aHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 00S3aTEIHHOTO
CONlep KaHMsl, YCTAHOBJIECHHOTO JIaHHOW deaepanbHOil pabodeil mporpammoi,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMHUCA Hay4dHbI€ 3HAHUS, YMEHUS U CIIOCOOBI



JNEUCTBUM, BHUABI JEATEIBHOCTA IO MOJYYECHHIO HOBOIO 3HAaHUS, €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 00YJaIOMIUXCS YMEHUI:

e PpAaCKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHMX MOHSTHI: aToOM, MOJIEKYIa,
XUMHYECKUM 3JIEMEHT, IMPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOIHAST M HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJApHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO AJIEMEHTa B COSIUHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPUUATEIBHOCTh, CTEIECHb
OKHUCJICHUS, XUMHUYECKasi peakius, Kiaccu(Pukamus peakiuil: peakiuu
COCIMHEHUS, PEAKIUU PA3J0KEHUS, PEAKIUU 3aMEIICHUs, PEaKLuu
oOMeHa, 3K30- ¥ SHJOTEPMUUYECKHUE PEAKIINH, TEIUIOBOU A((EKT peakiin,
AIpO aToMa, AJIEKTPOHHBIM CJIOW aToma, aTOMHash OpOuTalb, pPaaNycC
aToMa, XMMHYECKAsl CBSI3b, MOJIAPHAS W HEIMOJSPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBs3b, MOH, KATUOH, aHUOH, PACTBOP, MAccoBas JOJs BEIIECTBA
(IpoLIeHTHAs! KOHLIEHTPAIIHs) B PACTBOPE;

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

e HCIOJNIB30BAaTh XUMUYECKYIO CHUMBOJIMKY JJIS COCTaBlieHUs (GopMyi
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OIpEAeNsITh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHHUSX,
CTENEHb  OKHUCICHMUSI  DBJIEMEHTOB B  OWHApHBIX  COCIMHEHUSX,
MPUHAUIEKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUU IO
dbopmynam, BHI XUMHUYECKON CBsI3M (KOBaJlieHTHAas W WOHHAs) B
HEOPraHUYECKHUX COCINHEHHUSIX;

e packpeiBaThb cmbich Ilepumomumueckoro 3axkona JI. M. Mengeneesa:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJNYECKON 3aBHCUMOCTH CBOWCTB
XAMHUYECKUX AJIEMEHTOB OT MX MOJOXeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAaHEHUsS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HMS, 3aKOHa ABOraapo;

e ONUCHIBATH M XapakTepuszoBaTh TabMMuHyro ¢opmy Ilepuoguyeckoit
CUCTEMBbl XMMHMYECKMX DJJIEMEHTOB: pAa3JindarTh TIIOHITUA  «TJIABHAS
noarpynmna (A-rpynmna)» u «mnodboyHas noarpynna (b-rpynmna)», maneie u
OoJbIIME TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabmuie «llepuoguyeckas cucremMa XUMHYecKux »daeMmentoB JI. U.
MenpeneeBay ¢ YUCIOBBIMM XapAKTEPUCTUKAMU CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, o0lee Yucio 31eKTPOHOB
U pACTpEIEIICHUE UX TI0 SJIEKTPOHHBIM CJIOSM);

KJIACCUPUIMPOBATh XUMHUUYECKUE 3JIEMEHTbI, HEOPraHUYECKHE BEIIECTBA,
XUMUYECKHE peakuuu (10 YUCIAy U COCTaBY YYAacCTBYIOLIUMX B pEaKIUU
BELIECTB, M0 TEIJIOBOMY 3 (PexTy);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XWMHUYECKHE CBOWCTBA BEILECTB
Pa3JIMYHBIX KIJIACCOB, MOATBEPAKasi ONMHCAHUE TPUMEPAMU MOJIEKYJISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

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

BBIYMCIIATh OTHOCHUTENIbHYIO MOJIEKYJIAPHYIO W MOJISIPHYIO MacChl
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 CHUHTE3, CpaBHeHHUEe, 0000IIeHHE, CHCTEeMAaTHU3aluIo, KilacCU(PUKaIUIO,
BBISIBIICHUE MPUYMHHO-CJIEICTBEHHBIX CBSI3€M — i1 M3Y4YEHUSI CBOICTB
BEUIECTB M XHWMHYECKMX pEAKIHMi, €eCTECTBEHHO-HAYYHBbIE METOJbI
NO3HAaHUSA — HAONIOJEHHE, M3MEpPEHUE, MOJCIMPOBAHUE, SKCIEPUMEHT
(peanbHBINA U MBICTICHHBIN);

clenoBaTh  IpaBWJaM  [OJb30BAaHUSA  XUMHUYECKOM  TOCYIOM U
1a0opaTOpHBIM  O0OpPYZOBAaHMEM, a TaKXKe ImpaBuWjaM oOOpalleHusl ¢
BEUIECTBAMU B COOTBETCTBUU C HHCTPYKIMUSMU IO BBINOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TMOJIYYEHUI0O U COOMpaHHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOJAa M KHCIOpPOJa), IPHUTOTOBIECHUIO
pPacTBOPOB C OMPEAEIEHHON MACcCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA,
IUIAHUPOBAaTh M MPOBOAWTH  XMUMHYECKHME  DKCIIEPUMEHTHI MO
pPacro3HaBaHHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIbI0 HHIMKATOPOB
(;makmyc, heHondTanenH, METUIIOPAHK U APYTHE).

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

pacKpbIBaTh CMBIC OCHOBHBIX XHWMHUYECKHUX MOHATHA: XUMHUYECKHIA
AIIEMEHT, aTOM, MOJEKYJa, HOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CIIO)KHO€ BEILIECTBO, BaJIEHTHOCTb, 3JEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHS, XUMUUECKasi peaKilsi, XUMUUECKasi CBS3b, TEIIOBON 3dekT
peakuuu,  MOJb, MOJAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIIMTHUYECKAsT IUCCOLMAINS, PEAKIUU HOHHOTO
oOME€Ha, Karaau3atop, XHUMHUYECKOE paBHOBECHE, OOpaTuMble H



HEOOpaTUMBbIE peaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUHU,
OKUCIIUTENb,  BOCCTAaHOBUTENb, OKUCJIEHHE U  BOCCTAHOBJICHUE,
aIIOTpONus, aM(pOTEPHOCTh, XUMUYECKasl CBsA3b (KOBaJICHTHAs, MOHHAas,
METaJUTMYECKasi), KPUCTAUIMYECKAsT peHIETKa, KOpPpo3usi METaJIOB,
CIUIaBbl, CKOPOCTh XHMMHUYECKOW peakUHuH, NPEAEIbHO JIONyCTUMAas
koHueHTpauus [1JIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX IIOHATHH U
MIPUMEHSATH ITU MOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCIIOJIb30BaTh XHMMHMUYECKYI0O CHMBOJIUKY JUISI COCTaBJICHUS (POpMys
BEILIECTB U YPABHEHUN XUMHYECKUX PEAKIIUM;

ONPENENATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX JJIIEMEHTOB B
COCAMHEHUSX PA3JMYHOrO COCTaBa, MPUHAMICKHOCTh BEIIECTB K
OIpeAeIEHHOMY KJIacCy COEQUMHEHUU Mo ¢opmysaMm, BHII XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HWOHHAs, MeETa/NIMuecKas) B HEOPraHHUYECKUX
COCIMHEHUAX, 3apsii MOHA M0 XUMUYECKON (popMmyie, XapakTep cpeasl B
BOJIHBIX PacTBOPax HEOPraHWYECKUX COCIAMHEHHM, THUIl KPUCTAJUIMYECKOMN
PEMETKH KOHKPETHOI'O BEUIECTBA;

packpbiBaTh cMbIci [lepuognueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro IOHUMAHHWE: OINHUChIBATH U XapaKTEPHU30BaTh
tabnuunyo Gopmy llepuoandeckoit CUCTEMbl XUMHUYECKUX JJIEMEHTOB:
paznuyaTh TMOHATUSA «rjaBHas noArpymmna (A-rpynma)» U «mo0odHas
nonrpynmna (b-rpymma)», Mameie W OONbIIME TEPUOJbI, COOTHOCHTH
0003HayYeHUsl, KOTOpPbIE HMEIOTCS B MEPHUOJUYECKON Taldmuue, ¢
YUCJIOBBIMM  XapaKTEPUCTUKAMHU  CTPOCHUSI  aTOMOB  XHMHYECKHX
AJIEMEHTOB (COCTaB M 3apsii  sijApa, oOIlee YUCIO DJIEKTPOHOB H
pacmpeneieHue WX 10 DJIEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUE
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JJIEMEHTOB M UX COCAUHEHUN B
npeaenax MaJibIX MEPUOJIOB U TJIABHBIX MOATPYIN C YYETOM CTPOEHUS UX
aTOMOB;

KJIacCU(UIIMPOBATH XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBa,
XUMUYECKUE peakiuu (M0 YUCIy U COCTaBY Y4YAaCTBYIOIIUX B PEaKIUU
BEUIECTB, MO TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO CTETEeHEeW OKUCIEHUs
XUMHYECKUX PJIEMEHTOB);

XapaKTepru30BaTh (ONMUCHIBATh) OONIME W CHEIU(HIESCKHEe XUMHUYCCKHE
CBOWMCTBA MPOCTBIX M CIOXKHBIX BEHIECTB, IOATBEPKAAS OIHUCAHUE
pUMEpaMU MOJIEKYJISIPHBIX M MOHHBIX YPAaBHEHUN COOTBETCTBYIOLIHMX
XUMHUYECKHUX PEaKIUii;

COCTAaBJISITb  YPABHEHHS JJICKTPOJMTUYECKOM JTHUCCOLMALIMU  KHUCIIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAIIEHHBIE YPABHEHUS PEAKIINI HOHHOTO



oOMeHa, ypaBHCHHMS pEaKIUd, MOATBEPKIAIONIUX CYIICCTBOBAHUC
TCHETUYECKOU CBSI3M MEXKIY BEIIECTBAMH Pa3IUYHBIX KJIACCOB;
pPacKpbhIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHMA
MOCPEIICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ATUX PEaKIIN;
MIPOTHO3UPOBATh CBOWCTBA BEIICCTB B 3aBHUCHUMOCTH OT WX CTPOCHHS,
BO3MOKHOCTH IIPOTEKAHUS XHMHYECKHX TIPEBpaIlleHUNH B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJIGKYJIAPHYIO W MOJSPHYIO MAacChl
BCIIECTB, MAaCCOBYIO JOJI0 XHMHYECKOT'O0 DJJeMEHTa I0 QopMyIe
COCIMHEHHS, MAaCCOBYIO JIOJIO BEIIECTBA B PaCTBOPE, IMIPOBOJAUTH PACUEThHI
110 YPaBHEHUIO XUMUYCCKON PEaKITUu;

co0Ir01aTh IpaBwjia  IOJb30BAHUS XUMHUYECKOH IOCYIOU U
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXe TMpaBuiaa oOpalieHus ¢
BEIIECTBAMHU B COOTBETCTBHM C HWHCTPYKIMSIMH TII0 BBIMOJTHEHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TONXYYEHUI0O W COOMpaHUIO
ra3o000pa3HbIX BEIIECTB (aMMHAaKa U YIJIEKUCIIOro ra3a);

MPOBOJAUTh  PEaKIMH,  IOJATBEPXKIAIOIIME  KAYeCTBEHHBIH  COCTaB
Pa3IMUHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPHUI-, OpOMUSI-,
nonua-, kapbonar-, ¢ocdar-, cuIMkar-, Cyibdar-, TUIPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS M HWOHBI W3YYEHHBIX METAIJIOB, NMPUCYTCTBYIOIIHE B
BOJIHBIX PACTBOpPax HEOPTaHMYECKUX BEIECTR;

MIPUMEHSTh OCHOBHBIC OIEpallii MBICITUTEIBHON AEATEILHOCTH — aHAIU3
U CHUHTE3, CpaBHEHHE, O00O0OIIEHUE, CHUCTEMAaTU3AI[UI0, BBISIBJICHUE
MIPUYUHHO-CJICICTBEHHBIX CBS3€H — I M3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX PEaKIMi, eCTeCTBEHHO-HAy4YHbIC METOAbl TIO3HAHHUS —
HaOII0JICHUE, WU3MEPEHHUE, MOJSIMPOBaHUE, SKCIIEPUMEHT (pCaIbHBIN U
MBICJICHHBIH ).



TEMATHUYECKOE 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.edsoo.ru/YNVJIX660G
IIPAKTUYECKOH J1€ATEIbHOCTH
YesioBeKa
B
1.2 CHICCTEA 1 XHMyHCCHe 15 1 1 https://m.edso0.ru/ONNXR1VFQ
peakuun
Hroro no pazueny 20
Pasnea 2. Bakneiilmme npeacTaBuTe Il HEOPraHU4YeCKUX BellecTB
B .K L
2.1 OSAYX. RHCIOPOA. LIOWATHE 6 1 https://m.edsoo.ru/D5BORTY30
00 okcumax
Bonopon. I1o €eo
2.2 AOPOXL. ZJonATH 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTax U COJIAX
Bopa. P ! 0
2.3 o, TacTBOpBL. HOMATHE © 5 1 1 https://m.edso0.ru/M1315KJBM
OCHOBAHHUAX
O
2.4 CHOBHBIC KTACCH! . 11 1 1 https://m.eds00.ru/0TSASMOWT
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/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[Tepuoanueckuii 3aKOH U
[lepnonnueckas cucrema

3.1 XUMHu4eckux anemeHTon [l. 1. 7 https://m.edsoo.ru/TCBIJBVWFZ
MenpneneeBa. CtpoeHue
aToMa
XvMHUECKas CBA3b.
3.2 OKucIuTENnHHO- 8 https://m.edsoo.ru/FEAOABDPF
BOCCTAaHOBUTEIIHHBIE PEaAKIINH
Hroro no pazueny 15 https://m.edsoo.ru/LRYWBJPES
Pe3epBHOe Bpems 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

[10 IIPOT'PAMME



https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KVIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuyecTBOo 4acoB

DJIeKTPOHHBIE (HU(pPOBHIE)

Ne /i Konrpoabubie | IlpakTuueckue
NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIe pecypchl
padoTsbI padoThbI
Paspnen 1. BemecTBo 1 XMMHYeCKHE peaKIUU
[ToBTOpenue OJneHne 3HaHUI]
1.1 PTOPEHHE 1 YILYDIICHIE SHAMHH 5 1 https://m edso0.r/EQETUT35Z
OCHOBHBIX Pa3JieoB Kypca 8§ kiacca
Oc
12 HOBHvLIe 3aKOHOMEPHOCTH XUMHUYECKHX 4 httos://m.edsoo.rWAENALWGTU
peakuuit
DnexTpo .
1.3 ICKTPOTIHTHHCCIA AMCCOMHIATIA 8 1 1 https://m.eds00.r/KODURSOVV
XUMHUYECKUE PEaKIuH B PaCTBOpax
Hroro no pazneny 17
Paspnen 2. Hemera/uibl M X COCAUHEHUS
OOmmas xapakTepucTuka
2.1 LA XApAKTCDHCTIIC XHMIECIHX 4 1 htps://m.edso0.ru/ZTN1F700I
anemeHToB VIIA-rpynmnsl. ["anorenst
OO01mas XxapakTepuCTUKa XUMUIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 https://m.edsoo.ru/P3DHMFB09
COCTMHEHUS
OO01mas xapaKTepUCTHKa XUMUIECKUX
2.3 aneMeHTOB VA-rpynisl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
UX COETUHEHHUS
OOmmast XxapaKTepUCTHKA XUMHIECKHX
24 anemeHToB |V A-rpynnsl. Yriaepoa u 8 1 2 https://m.eds00.ru/JPJ200VJIX
KPEMHHUN U UX COETUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. Merauibl 1 X COeIMHEHUA

3.1 OO1ue cBoiicTBAa METAIIOB 4 https://m.edso0.ru/GHV2L6NJ8
3.2 Baxkuelinie MeTamisl ¥ UX COETUHEHUS 16 https://m.edsoo.ru/EFKQW9HZI
Hroro no pazgeny 20
Paznen 4. Xumus 1 okpyKammas cpeaa
B
4.1 CIICCTIRA H MBTCPHAIIN B KUSHH 3 https://m.edso0.ru/TENBWEF7Y
yeJIoBEKa
Htoro no pazneny 3
PeszepBHOE Bpems 3 https://m.edsoo.ru/FY5RY75R9
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KonauvecTBo yacoB
Ne Hara DJIeKTpoHHbBIe N poBbIE
Tema ypoka Kontpoabubie | IlpakTHuyeckue
n/n Beero U3YYeHHS o0pa3oBaTe/bHbIE PeCypChI
padoTbI padoTbI
[Ipeamer xumuu. Ponb Xxumuu B
1 1 https://m.edsoo0.ru/L62DS2CZR
JKU3HU YETIOBEKA. 03.09.2026 :
2 MeToibl U3y4EHHS] XUMUH. 1 04.09.2026 https://m.edsoo.ru/9ZJAEW050
ArperatHbie COCTOSIHHSI
3 1 https://m.edsoo.ru/L5EW4353D
BemmecTBa. 10.09.2026 = 0
[Tpaktuueckas padora Nel
"3HAKOMCTBO C J1abOpaTOPHBIM
4 1 1 https://m.edsoo.ru/6TME21FW8
obopynoBanuem. Th npu 11.09.2026 :
pabote B KabuHeTe XUMuu'".
Ou3nyecKue sIBICHHUS B XUMUH.
) Hpairuieckas paora Ne2 1 1 https://m.edso0.ru/K3LS5MCRY
"Ha6roieHune 3a ropsmei 17.09.2026 — '
cBeuoit".
[Tpaktuueckas padora Ne3
6 1 1 https://m.edsoo.ru/BLS04WTB8
" AHaJU3 MOYBHI" 18.09.2026 .
ATOMHO-MOJIEKYJISIPHOE
7 . X 1 https://m.edsoo.ru/AH3D4DNAX
YUYCHHUC. XUMHUYCCKUC 24.09.2026 p
3JIEMEHTBHI.
8 3HaKU XUMUYECKUX IJIEMEHTOB. 1 95.09.2026 https://m.eds00.ru/DXJBSTJ95
9 [lepuonuueckas Tabnuia 1 https://m.edsoo.ru/IMC496FX6



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/IMC496FX6

XUMUYECKHX dy1eMeHToB ..
Menneneena.

01.10.2026

10 Xumunyeckue GopMyIbL. 02.10.2026 https://m.edsoo.ru/PIZPCIMDX
11 Xumuueckue GOpMyIIbl. 08.10.2026 https://m.edsoo.ru/GHV58QMVE
https://m.edsoo0.

12 BanentHocTb 09.10.2026 ps://m.edso0.ru/368UNL5Y 2

13 BanenrtaocTts 15.10.2026 https://m.edsoo.ru/YZM8S6ATH

14 XUMHYECKUE PEAKIIUH. 16.10.2026 https://m.edso0.ru/N6DVNJKQ5
3aK0H COXpaHEHHUs MacChl

15 BELIECTB. XUMUYECKHUE 99 10.2026 https://m.edso0.ru/M8DS41HVM
ypaBHEHUS

16 XUMHYECKUE YPAaBHECHHSI. 93.10.2026 https://m.edsoo.ru/LUY9U3EQE

1. https://m. .Tu/L4807LAGB

17 Turbel XUMUYECKUX PEaKIUil 99.10.2026 ttps://m.edsoo.ru/L480 G

18 Turbl XUMHYECKUX PEAKIUH. 30.10.2026 https://m.edsoo.ru/PIWARH3AB
[ToBTOpeHme u 0600IIEHNE

19 TEMBI "HaIIaJ'II)IiLIG MOHATHSA U 12.11.2026 https://m.edsoo.ru/ON62SNERU
3aKOHBI XUMUH".
KontponbHas pabora Nel

20 "Ha‘lal‘f‘BHHe IMOHATHUS U 3aKOHBI 13.11.2026 https://m.edso0.ru/XONONRN1P
xumMun'".

21 Boznyx u ero cocras. https://m.edsoo.ru/FBS1JRKMB



https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P
https://m.edsoo.ru/FBS1JRKMB

19.11.2026

22 Kucnopo. 90.11.2026 https://m.edsoo.ru/VJWB6A2RD
[Ipaktuyeckas pabora Ne4
23 "ITonyuenue, cobupanue 1/1" 96.11.2026 https://m.edsoo.ru/PNMKJZHKX
pacro3HaBaHUE KHCIOpoa
24 Oxkcun. 97 11.2026 https://m.edsoo.ru/USNY5UUW?2
25 Oxkcun. 03.12.2026 https://m.edso0.ru/5516UHX3R
26 Bomopon 04.12.2026 https://m.edsoo.ru/WD392ACWB
[TpakTrueckas pabota No5
27 "I https://m. :
OJIy4eHHe, COOMpaHue 1: 10.12.2026 tps://m.eds00.ru/0SZ28459R
pacrno3HaBaHue Bojopoaa'.
28 K . https://m.edsoo.
HCIIOTHI 11.12.2026 ps://m.edsoo.ru/TMWNIVC43
. https://m. .
29 Comn 17.12.2026 ttps://m.edso0.ru/COTO9UCIP
K . https://m. :
30 OJIMYECTBO BEIIECTBA 18.12.2026 ps://m.eds00.ru/SS3WAX33K
31 Pemienne pacu€THbIx 3a1a4. 94,12 2026 https://m.eds00.ru/M3KS0O1QDQ
32 ModnsipHbIf 00BEM ra3oB. 25 12,2026 https://m.edso00.ru/MXGOY304M
PacyeTsl 1o XUMHYECKUM
33 https://m. TU/9TQBAXABY
YpaBHEHUSIM. 14.01.2027 L slion LS TS
34 PacdeTsl 0 XUMHYECKHM https://m.edso0.ru/7TAOGFZK4R



https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ
https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R

YpaBHEHUSIM.

15.01.2027

35

Bopga. OcuoBanus.

21.01.2027

https://m.edsoo.ru/IXB2W6IVL

36

PactBopsl. MaccoBas noms
pPacTBOPEHHOTO BEILLIECTBA.

22.01.2027

https://m.edsoo.ru/MKHXPOFH4

37

[TpakTrueckas padora Ne6.
"[IpuroroBieHue pacTBopa ¢
3aJJaHHOM MAaCCOBOM J0JIeH
pacTBOPEHHOTO BelecTna'.

28.01.2027

https://m.edsoo.ru/MWXUKPAUOA

38

O00011eHNE ¥ CHCTEMATU3AIHS
3HaHui o TeMe: "Baxkueiiine
MPEICTAaBUTEIH
HEOPraHMYECKUX BEIIECTB.
KonnuyecTBeHHBIE OTHOIIECHHUS B
XuUMHUH".

29.01.2027

https://m.edsoo0.ru/JM7935DRY

39

Konrtponsnas padora Ne2 o
TeMe: "BaxHeHmme
MPEeICTaBUTEIH
HEOPTaHUYECKHUX BEIIECTB.
KonmuecTBeHHBIE OTHOIIIEHHUS B
XUMHHU".

04.02.2027

https://m.edsoo.ru/5TEFSJINAY

40

Oxkcuppl, ux Knaccuukamms u
XUMHUYECKUE CBOICTBA.

05.02.2027

https://m.edsoo.ru/8JAZ9YWS2

41

OcHoBaHUs MX KJIacCU(PUKALIHS
U XUMHYECKHE CBOMCTBA.

11.02.2027

https://m.edsoo.ru/5U397HUSC

42

KI/ICJ'IOTH, ux KJ'IaCCI/I(l)I/IKaLII/IH nu
XHMHYECKHE CBOMCTBA.

12.02.2027

https://m.edsoo.ru/GD9A28ROE

43

Kucnotsl, ux xnaccuduxanus u

https://m.edsoo.ru/Q6U4WEBK7



https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE
https://m.edsoo.ru/Q6U4WEBK7

XHMHYECKHE CBOMCTBA.

18.02.2027

44

Coun, uX KIacCUpUKaIms U
XUMUYECKHE CBOMCTBA.

19.02.2027

https://m.edsoo.ru/Z2GCRN45W

45

Conu, ux knaccuukanus u
XUMHUYECKHUE CBOMCTBA.

25.02.2027

https://m.edsoo.ru/JSNUIM9TJ

46

FCHCTI/I‘I€CK3${ CBJs3b MG)I(}Iy
KJIACCaMH HEOPTraHUUYECKUX
COEIMHEHUH.

26.02.2027

https://m.edso0.ru/58D13JF7V

47

[TpakTrueckas pabora Ne7.
Pemenue skcriepuMeHTaIbHBIX
3aaa4 1o Teme "OCHOBHBIE
KJIaCChl HEOPTraHUYECKUX
coeHeHun".

04.03.2027

https://m.edsoo.ru/YDS6ZRE31

48

O000111eHHE U cUCTEMATU3ALML
3HaHui 1Mo reMe "OCHOBHEIE
KJIACChI HEOPTAHUYECKUX
coequHCHUN",

05.03.2027

https://m.edsoo0.ru/STBUOEEYN

49

KonTtponbhas pabota Ne3.
"OCHOBHBIE KJIACChI
HEOpPraHUYECKUX COEAUHEHUN".

11.03.2027

https://m.edsoo.ru/AFA7IDULD

50

EcrecTBennnie cemeiicTBa
XHMHYECKHX 3JIEMEHTOB.
AMdoOTEpHOCTB.

12.03.2027

https://m.edsoo.ru/C0V3CC214

51

OTKpBITHE IEPUOTUYECKOTO
3akoHa J[.1. MeHeneena.

18.03.2027

https://m.edsoo.ru/X9F1NR3U8

52

OCHOBHEBIE CBEIEHUS O
CTPOCHUH aTOMOB.

19.03.2027

https://m.edsoo.ru/NOMWWJIRXN

53

CtpoeHue 3JIeKTPOHHBIX

https://m.edsoo.ru/IMUDOMR5H



https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H

000JI0YEK aTOMOB. 01.04.2027
Ilepunonnueckas cucrema

54 https://m.edso0.ru/T95YNV8B2
XUMHUYECKUX DIIEMEHTOB. 02.04.2027 D >
XapakTepHucTrKa 3JIeMEeHTa T0

55 https://m.edsoo.ru/Y IP040OMDX
ero HOJ'IO)KGHI/IIS) B 08.04.2027 D u
MIEPUOTMYECKOMN CHCTEME.
XapaKTepucTuka 3JIeMEHTa 10

56 https://m.edsoo.ru/SZD8XEQ0P
€ro HOJ‘IO)KCHI/IIS) B 09.04.2027 p
MEPUOIUYECKON CUCTEME.
3HaYeHHUE NEPUOINIYECKOTO
3aKOHA U IEPUOIUYECKON

57 https://m.edso0.ru/ZCQTRP0O8Y
CHUCTEMBI XUMHYECKUX 15.04.2027 D S
snemenToB [.. Menneneena.

58 HNonuas xumnuyeckas CBI3b. 16.04.2027 https://m.edsoo.ru/FTIZF99WF
KoBanenTnas xumnueckas

59 https://m.eds00.ru/EOL3MT2AE
p— 22042027 P
K

60 OBATICHTHA HOJApHAA 1 https://m.edsoo.ru/9YVR3FUXI
HEMOJISIPHAS] XUMHUYECKas CBA3b 23.04.2027
MeTtannnueckas xumMmu4deckas

61 https://m.edsoo.ru/HZA110EDS
CBA3D. 20.04.2027 P

62 C https://m.eds00.ru/3SY1RJKVI

TEIIEHb OKHUCJICHUS 30.04.2027 p

OKHUCIUTEIHLHO-

63 https://m.eds00.ru/RA6CVXM66
BOCCTAHOBUTEJIbHBIE PEAKIIUU 06.05.2027 :

64 O https://m.eds00.ru/ZXNCA7DOZ

KUCJIUTEIN U BOCCTAHOBUTEIN 07.05.2027 p
65 Kontpomnbnas padora Ne4. https://m.edsoo.ru/QPS46Z5PU



https://m.edsoo.ru/T95YNV8B2
https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU

"[lepronnueckuii 3aKOH 1
MepuoInIecKasi CucTemMa
XUMHUYECKUX 3jieMeHTOB [[. 1.
MenneneeBa. Ctpoenue atoma"
n "XuMmudeckas CBS3b.
OKuCINTEIIHLHO-
BOCCTAHOBUTEJIBLHBIC peaKIuu'.

13.05.2027

66

AHanu3 KOHTPOJIbHBIX PaloT.

14.05.2027

https://m.edsoo.ru/4ARH7M35NF

67

KoHnTtponbHast paboTa Ne5
«HToroBasi KOHTPOJIbHAS
paboTa 1o XUMHH 3a Kypc 8
KJIaccay.

20.05.2027

https://m.edsoo.ru/7TDNRBZ948

68

PezepaHblil ypok. O60011eHNe
U CUCTEMaTH3alys 3HaHUK

21.05.2027

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68



https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KVIIACC

KoanuyecTBO 4acos

Ne HMara JJIeKTPOHHBIE LU (PPOBbIE
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero U3ydeHust o0pa3oBaTejibHbIE PeCypPChl
padoThbI padoTsI

Knaccudukanus XuMHYECKAX

1 coepuHennui. (Knaccupurauns 1 https://m.edso0.r/ECRKAIOAY
HEOpPraHMYECKUX BEIIECTB U UX 02.09.2026
HOMEHKJIATypa).
Knaccudukanuss XuMrHIecKux

2 1 https://m.edsoo.ru/GNJPEROFB
peaKii. 04.09.2026 0
Knaccuukanmsi XaMU4IeCcKIx

3 1 https://m.edso0.ru/WTO1WRA2
peaKiii. 09.09.2026 0 Q
[ToHsiTHE O CKOPOCTH

4 1 https://m.edsoo.ru/UI14Y5CFRV
XUMUYECKOU peakimu. KaTanms. 11.09.2026 B
Bxoanas quarHoctuuyeckas

5 1 https://m.eds00.ru/J4X8ZN212
pa6oa. 16.09.2026 0
DNeKTPOIUTHYECKAS

6 1 https://m.edso0.ru/X8XAE7E2]
HCCOMMAIIHA. 18.00.2026
OcCHOBHBIE TIOJIOKEHUS TEOPUU

7 I 1 https://m.edsoo0.ru/X8XAE7E2]
DJICKTPOJIMTHYCCKOU 23.09.2026 p
nucconanuu (TD/).

8 XAMHHCCKHE CBOHCTBA KHCIOT 1 https://m.eds00.ru/6VLXCYY7N
KaK 3JICKTPOJIMTOB. 25.09.2026
XUMHUYECKHE CBOHMCTBA KHCIIOT

9 1 https://m.edso0.ru/H4FH7NZNM
KaK 2JIEKTPOJIMTOB. 30.09.2026 :

10 XHMH%CKvHe CBOMCTBA 1 https://m.eds00.ru/648V11026
OCHOBAHUH KaK JIEKTPOIUTOB. 02.10.2026



https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM
https://m.edsoo.ru/648V1IO26

11

XUMHYECKHUE CBOUCTBA COJIEU
KaK DJICKTPOJUTOB.

07.10.2026

https://m.edsoo.ru/2KCYCLZ16

12

[TonsaTHE O TUAPOIHU3E CONEN.

09.10.2026

https://m.edsoo.ru/VN2SBIN1R

13

[TpakTrueckas padora Nel.
Pemenue skcriepuMeHTaIbHBIX
3a/1a4 1o TeMe
«OIEKTpOIUTHYECKAS
JVCCOLIMALIUSY

14.10.2026

https://m.edsoo.ru/8HH81YVXI

14

O00011EeHNE ¥ CHCTEMATU3AIHS
3HAHUM T10 TeME « XUMHUUECKHUE
peakIuu B pacTBOpax
AIEKTPOIUTOBY

16.10.2026

https://m.edso0.ru/ETD5QTS4G

15

Konrponsnas padora Nel no
TeMe «XUMUYECKUE PEeaKINH B
pacTBOpax JIEKTPOIUTOBY

21.10.2026

https://m.edsoo.ru/9JFRAVESW

16

OO0mras xapakTepuCTHKa
HEMETaJIOB.

23.10.2026

https://m.edsoo.ru/FEEIZRMBG

17

OO6m1as XxapakTepUCTUKA
anemeHToB VIIA rpynmer —
raJIOreHOB.

28.10.2026

https://m.edsoo.ru/7VXTFHJIT4

18

CoenuHeHus TaJoreHoB.

30.10.2026

https://m.edsoo.ru/9RKLZDNUX

19

[TpakTueckas padbora
No2.«3yuenue cBOUCTB
COJISTHOM KUCIIOTBI.

11.11.2026

https://m.edsoo.ru/NNYKYZF12

20

OO6m1as XxapaKTepUCTUKA
3eMeHTOB VIA - XallbKOTEHBI.

13.11.2026

https://m.edsoo.ru/CWVSHCD2M



https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M

Cepa.

21 CepoBoaopoa u CyIb(ubl. 18.11.2026 https://m.edsoo.ru/PVEXIYWEG
KucnopoaHeie coenuHeHHs

22 https://m.edsoo.ru/4BI5H070F
CepBL. 20.11.2026 0
[TpakTuueckas padora. Ne

23 3.«M3y4eHue CBOMCTB CEpHOI 25 11.2026 https://m.edsoo.ru/VMWKERSEP
KHCJIOTBD».
OO0mas xapakTeprCcTHKa

24 VA - https://m.edsoo0.ru/CX10EU8PO
XUMHYECKHX 3JIEMCHTOB 27 11.2026 p S00.ru
rpymnmsl. A30T.

25 A .C . https://m.edsoo.ru/ECGX2B40W

MMHaAK OJIN aMMOHUS 02.12.2026 p €dS00.ru

[TpakTrueckas padorta Ned

26 «[Tomy4enue aMMILIaKa " 04.12.2026 https://m.edsoo.ru/ULRFLCHH1
U3YUYCHHE €TI0 CBOHCTBY.
Kucnoponnsie coequHeHus

27 https://m.edsoo.ru/H7FT3NON4
asora. 00.12.2026 "ps//m.eds00.HTETSNG
Kucnopoausie coequuenus

28 https://m.edsoo0.ru/HSJE186WN
asora. 11122026 | o0

29 ®docdop u ero coeuHEHUS. 16.12.2026 https://m.edsoo.ru/lWAHRMB976
OO61as xapakTepucTHKa

30 IV A- . https://m.edsoo.ru/HZAYESF13
3JIEMEHTOB TPYIIIBI 18.12.2026 ps://m.edsoo.ru
Yraepon.
Kucnopoansie coemuHeHus

31 https://m.edsoo.ru/JORP64IFJ
yTIepoza. 23122026 0

32 [Ipaktuueckas padota. Ne5. https://m.edsoo.ru/U2DYEDMYE



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976
https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE

«[lomyueHue yriekucaoro ra3a u
W3Y4YEHHUE €TI0 CBOMCTBY.

25.12.2026

33 \% ) https://m.edsoo.ru/5SHBKCIQCB
THICBOAOPOTET 30.12.2026 O Q

Kucnopoaconepxkanue

34 https://m.eds00.ru/GDQJSO3WP
OpTaHUYECKHE COCTUHEHUSI. 13.01.2027 : <

35 KpemHuwii u ero coequHeHus. 15.01.2027 https://m.edsoo.ru/UAZ3HUGB5V

36 CunukaTtHasi IPOMBIIUICHHOCTb. 20.01.2027 https://m.edsoo.ru/DWOM6SUUL

37 [TonydeHue HEMETAJLIOB. 99 01.2027 https://m.edso0.ru/OXQAPGNCF
[Tonyuenue BakHENIIIUX

38 XUMHUUYECKUX COEIUHEHUN 97 01.2027 https://m.edsoo.ru/O0HQHDGIPA
HEMETAJUIOB.
O0001IeHnEe 10 TEME

39 https://m.edsoo0.ru/G2HZXQGCS8
«HeMeTamisl 1 UX COETUHEHUS. 29.01.2027 BS-m.eas00.M Q
KontponbHas pa6ota. Ne2 mo

40 - «H https://m.edso0.ru/30T12109Z
TeME: «HeMeTalIbl U UX 03.02.2027 p
COEUHEHUS.
OO01mas xapakTepUCTHKA
METaJIOB (CTPOCHHE X aTOMOB

41 https://m.edsoo0.ru/75JXNHO0I8
u K]iiI/ICTaJ'IJ'IOB, buznveckue 05.02.2027 p u
CBOICTBa, YCPHBIC U [IBETHBIC
METaJLJIbI).
XHUMHYECKHE CBOMCTBA

42 https://m.edsoo.ru/O7ES8DOD7Z
METAILIOB, 10.02.2027 T ReEE00.M

43 OO0me xapaKTepUCTHKA https://m.eds00.ru/S85J9UGH3



https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA
https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3

a51eMeHTOB |-A rpymnms
(1Ie10YHbIE METAIIIIBI).

12.02.2027

44

OO0ue xapakTepUCTHKA
3NIEMEHTOB |-A rpymnms

https://m.edso0.ru/XK1GYPCO1

17.02.2027

(1IeTTOYHbBIE METAJIBI).
OO61as xapakTepuCTHKa

45 https://m.edsoo.ru/Z7YRNPAEW
IICJI0OYHO3EMEIBHBIX METAJIJIIOB 19.02.2027 p
(anemenTsl |l-rpynmer).
OO01mas xapakTepuCTHKA

46 https://m.eds00.ru/G54GDQI2D
[IEJIOYHO3EMEIBLHBIX METAJLIOB 24022027 p u 0
(anemenTs! |l-rpymmsn).

47 €CTKOCTE BOALL 1 CTIOCOOEI &8 https://m.edsoo.ru/4FIGDOWOW
YCTpaHEHHS. 26.02.2027
[TpakTrueckas pabota Neb.

48 «HonleeHIfe JKECTKOM BOJIBI U 03.03.2027 https://m.edsoo0.ru/X1B4BPUW2
crocoOBI € yCTpaHEeHUs»

49 An I . https://m.eds00.ru/Q4DX0G3U9

FOMHHHUU U €r0 COCIUHEHUS 05.03.2027 p Q

50 Kene3o u ero coequHeHNUs. 10.03.2027 https://m.edsoo.ru/REOCDY0K6

51 Kemne3o u ero coeUHEHUS. 12.03.2027 https://m.edso0.ru/CJR96CMZA
[TpakTrueckas padorta No7

52 «Pemienne 3KCrnepuMeHTaIbHbIX 17.03.2027 https://m.edso0.ru/O5PXGG1BE
3a71a4 00 TeMe «MeTaaby.
Koppo3zust MmetamioB u crmocoObl

53 https://m.edsoo.ru/WFMBFTTTP
3aIUTEl OT HEE. 19.03.2027 RS.7M.as00.1

o4 Meransl B npupoge. Ionstue o https://m.edsoo.ru/NF1IROKB8J
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https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
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https://m.edsoo.ru/NF1ROKB8J

MeTaJLTypTUH.

02.04.2027

Mertansl B npupoje. Ilonstue o

55 https://m.eds00.ru/9ZJ8RD1TV
METaJUTYpTHUH. 07.04.2027 : s
O0001eHrE 3HAHUN 10 TEME
https://m.edsoo.ru/NI5K110J5
56 «Merasuisy. 09.04.2027 pS.//M.€ds00.1L
KonTponbhas pabora Ne3 no
https://m.edsoo.ru/F20NJR5SR
57 TeMe «MeTalubDy. 14.04.2027 DS-17M.ec500.1
XMUMHYECKUN COCTAB IJIAHETHI
https://m.edsoo.ru/IRTUBLAMP
58 e, 16.04.2027 - ermEC00.M
59 Oxpana oxpyxaiomeii cpeiet ot https://m.eds00.ru/NAONGHGKZ
XUMHUYECKOTO 3arpsi3HEHUS. 21.04.2027
60 Bemecrtna. 93.04.2027 https://m.eds00.ru/ZN7G0QSMX
. https://m. JU/AYD2HESIY
61 BemecrBa 98.04.2027 ps://m.edsoo.ru/. 5
62 XUMHYECKUE PEAKIIUH. 30.04.2027 https://m.eds00.ru/B8TOVTKOP
63 X . https://m.edso0.ru/703C804GN
UMHUYECKUE PEaKIUH 05.05.2027 ps S00.ru
OCHOBBI HEOPTAHUYECKOM
4 https://m.edso0.ru/OF132JMTO0
6 XUMHH, 07.05.2027 | ReECS00.
OCHOBBI HEOPTaHUYECKOM
https://m. . ANGYEYOI
65 UMY 12.05.2027 ttps://m.edso0.ru/9ANG Q
[ToBTopenue u o6o01IEHNE TTO
66 TEME. HO,[[FO;FOBKa K 14.05.2027 https://m.edso0.ru/180Q203Y 28
KOHTPOJILHOH paboTe.
K o4
67 OHTpOIIBHAs pabora N https://m.eds00.ru/DT1BAS5U4
«HWToroBast KOHTpoOJIBHAsI paboTa 19.05.2027



https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX
https://m.edsoo.ru/AYD2HE5IY
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M0 KYypCY OCHOBHOM LIKOJIBI»

68

AHanmm3 KOHTPOJIBHOH paboTHI.
IlogBeaenue UTOroB roaa.

21.05.2027

https://m.edso0.ru/P52TJZN XV

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/P52TJZNXV

HNPOBEPSAEMBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJIbLHON MIPOI'PAMMBI

8 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yIbTATHI OCBOCHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHMs

1

ITo Teme: «HepBOHaqaanHe XHUMHUYCCKUEC ITOHATHUA»

1.1

pacKpeIBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATHH: aTOM,
MOJICKYJIa, XUMHUYECKHA OSJIEMEHT, IPOCTOE BEHIECTBO, CIOXKHOE
BEIIECTBO, CMeCh (OJHOpPOIHAs W HEOAHOPOJHAs), BaJCHTHOCTD,
OTHOCUTENIbHAST aTOMHAas MW MOJIGKYJISIpHAs Macca, KOJIUYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas JO0JiI XUMHUYECKOTO
DJIEMEHTAa B COCJUHCHUHU, MOJSIPHBIA OOBEM, XMMHYECKas PEaKius,
knaccuuKanus — peakiMid:  peaKlMH  COCAMHEHUs,  pPEaKluu
pa3joKEHUs, peakIuy 3aMCIICHHs, PEaKIUMHu OOMEHa, 5K30- U
SHJIOTCPMHYCCKHAE PEAKIMH, TEIUIOBOW 3(P(PEKT peakiuu, pacTBOp,

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

1.2

HIUTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHMHYCCKHUX MIOHATHH H

MPUMCHSATH OTU MMOHATHA ITPU OMMUCAHUHN BCUICCTB U UX HpeBpaHIGHI/If/'I

1.3

UCTIOJIb30BaTh XMMUYECKYI0 CHUMBOJHKY JJIsl COCTaBJICHUS (OpMYI

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/IHapHBIX

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

BBIYUCIIATH MACCOBYHO JOJIO XHUMHYECKOTO 3JJICMCHTA IIO (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: «BaxHenmme npeacTaBUTEIN HEOPTaHUUECKUX BEILIECTBY

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

KJIACCU(PUITUPOBATh HEOPTAHUYECKHUE BEIIECTBA
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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 COCTaBa, BO3MOXHOCTHU IMPOTCKAHHUA XHUMUUYCCKHUX

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 XUMHWYCCKUX OIBITOB II0 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 IIEJIOYEH W KUCJIOT C TIOMOIIBIO

MH/IMKAaTOpOB (JIaKMYC, (eHOIPTATCHH, 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,




QJICKTPOOTPUIATCIIbHOCTL, HWOHHAsA CBA3b, HWOH, KA4TUOH, aHWOH,

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
pUMepamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX

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 ITPOTCKAHUA XHMHUUYCCKHX npeBpameHI/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 XUMHUYCCKUX OIBITOB IO IMOJYYCHHIO 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 METAJIIOB,

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 OCHOBHBIC OIICpalun MBICITUTEIbHOMN ACATCIIBHOCTH —




aHallu3 MW CHHTC3, CpaBHCHHC, 0606I_HCHI/IC, CHUCTCEMATHU3alluIO,
BBIABJICHUEC TNPUYHUHHO-CIICACTBCHHBIX CBsA3EH — AJid U3Y4YCHHA
CBOMCTB BE€IICCTB MU XUMHYCCKHUX pCaKHHﬁ; €CTCCTBCHHOHAYYHBIC
METOJAbI IIO3HAHHUA — Ha6J'IIO,Z[eHI/Ie, HU3MCPCHUC, MOACIIMPOBAHHC,

AKCIIEPUMEHT (PEaJIbHBIN U MBICIICHHBIN )




HNPOBEPAEMBIE 3JIEMEHTbBI 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

Xumudeckas: popmyrna. BaneHTHOCT, 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, BBIITAPpUBAHUC, AUCTUIIIALINA, XpOMaTOFpa(I)I/IH), IMPOBCACHUC
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. Menaeneesa. XapakTepuCTUKa XUMUAYECKOTO

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 y49acCTHrO KaTajau3 aTopa) . JK30- n OHAOTCPMHUYCCKUC pc€aKkuuy,

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 XJIOPOBOAOpPOJAAa Ha OpraHMU3M UYCIIOBCKaA. Baxneiime 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




yraepoaa(lV); rumore3a rno0ambHOrO MOTEIUICHUS KIUMaTa; MapHUKOBBIMA
a¢dext. YronpHas kuciota U €€ CoiaM, UX (PUINYECKUE U XUMHUYECKUE
CBOIicTBa, moiyuyeHHe M mHpuMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
uonbl. Vcnonb3oBanue kapOOHATOB B OBITY, MEIULMHE, MPOMBIIUIEHHOCTH U

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




NPOTUBOTrasa; MONy4yeHHe, COOMpaHHe, paclo3HABAHUE W H3YYEHHE 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

Ou3rueckue ¥ XUMHUYECKUE CBOWCTBA MeTaJuIoB. OOIIHe CrIocOOBl 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 MPUPOJIE.
du3nyecKue 1 XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanus). OKCUIbI U
TUAPOKCUABl HaTpus M Kauud. [IpuMeHeHHMe IIENOYHBIX METAUIOB U HX

COeIMHEHU

3.4

IllemouHo3eMeNnbHEIE  METalabl MAarHMii W KajJdblMi: IIOJIOJKEHUE 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 BUJIEOMATEPHUAIIOB), 0co0eHHOCTEH
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
MAacChl, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBaHHUE, CONb (CpEedHsisA), XUMHUYECKas
peakuusi, peakUud COCOUHEHMs, PEAKUUU pa3JIOKEHUs, pPEeaKIUU
3aMeMIeHUs, peakiuu OOMeHa, TeIruioBoW A(MQEKT peakiy, 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




opOuTanb, paguyc aTroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHYECKasl CBS3b, DJICKTPOOTPULIATEIBHOCTD, TOJSIPHAS. M HETIOJISIpHAs
KOBAJICHTHAas  CBS3b, HOHHAs  CBA3b, METAJUIMYECKas  CBSA3b,
KpUCTAUINYECKass peméTka (aToMHas, WOHHAs, MeTaJUINYecKas,
MOJICKYJIIpHAsi), MOH, KAaTHOH, aHHWOH, JJIEKTPOIUT W HEJIEKTPOJIHT,
JNMEKTPOJINTHYECKAsT  TUCCOLMAIMS, PEAaKMH HMOHHOTO OOMeHa,
OKHCIIUTETIbHO-BOCCTAHOBUTEIBHBIE ~ DPEaKIMH,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHE M  BOCCTAHOBJICHHUE, 3JIEKTPOJIN3,
XMMHYECKOE paBHOBECHE, OOpaTHMble 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,




ypaBHeHI/Iﬁ XUMHUYCCKHUX peaKHI/Iﬁ; OCHOBaMHu XUMHYECKOM

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




3aBUCUMOCTH OT HUX COCTaBa U CTPOCHHS, NMPUMCHCHUC 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

WIHTIOCTPUPYIOUEC MMTPU3HAKN TPOTCKAHUSA XUMHUYCCKUX peaKHI/Iﬁ

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 COAEPXKXAHUSA, IPOBEPAEMbIX 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-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» Xumust: 8- kiacc: 6a30BbIN YPOBEHb: YUCOHUK; S-¢ H31aHNe, IepepaboTaHHOe
IMa6puensn O.C., Octpoymos U.I'., CnagkoB C.A. AKIIMOHEPHOE OOIIECTBO
«M3narensctBo «lIpocBemienne

* Xumus: 9- kiacc: 6a30BbIN YpOBEHB: YUECOHUK; 5-€¢ U3aHue, epepadoTaHHOe
INabpuensn O.C., OctpoymoB N.I'., CnaakoB C.A. AKIiMoOHEpHOE 00IIECTBO

«M3parenscTBO «IIpocBenieHne»

METOJUYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

* O.C. I'abpuensu, H.I1. BockoOoitnukoBa. HactonbHas kaura yaurens. Xumusl.
8 kimacc. — M.: [Ipoda, 2003.
» E.B. CaBunkuna, H.J[. CBepayioBa. COOpHHK 3a/1a4 ¥ YIIPOXKHEHUH IO XUMUH.

K yue6nuky O.C. I'abpuensna «Xumus 9 ximace» . — M.: Dk3amen, 2006
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETHU

HUHTEPHET

* Buneo-ypoku xumuu 9 kimacc — RuTube xanan "lllkona um. H..
Jlo6auesckoro OHJIAMH"
* [TogroroBka k onummuaze mno xumuu — RuTube kanan "Onnate-mkosa ¢ 3 1o

11 xnacc






