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MHOACHUTEJIbBHASA 3AIINCKA

[Iporpamma 1o XMMHK Ha YpOBHE OCHOBHOTO 00IIIET0 00pa30BaHUs COCTABJICHA HA OCHOBE
TpeOOBaHMN K pe3ylbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTENbHON IMPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npenacraBieHHbIXx B @T'OC OO0, a takxke Ha OCHOBE (enepaabHOI
paboueii mporpaMMbl BOCIIMTAHUSA U C YYETOM KOHIICTIIMU MPENOoJaBaHusl Y4eOHOTO MpeaMeTa
«XuMus» B o0pa3oBaTesibHbIX opranu3anusx Poccuiickoit @exneparu.

[Iporpamma 1o XuMuHM Ja€T TNPEACTABICHUE O MEJAX, OOMIeH cTpaTernu oOydeHwus,
BOCIIMTAHUS W Pa3BUTHS OOYyYaIOIIMXCA CPEACTBAMU YUEOHOTO TMpeIMeTa, YCTaHABIMBAET
00s13aTeNIbHOE TPEIMETHOE COJIEpKAHME, MPEeIyCMaTPUBAET pacIpeesieHHe ero mo Kiaccam u
CTPYKTYpUpPOBaHHUE 10 pa3zeiaM M TeMaM IPOTrpaMMBbl 110 XHMHH, OTIPEIENSeT KOJIUISCTBEHHBIE
M Ka4deCTBEHHBIC XapaKTEPUCTHKH COACPIKaHUS, PEKOMEHIYEeMYIO TIO0CIEeI0BATEIbHOCTD
M3YUYCHHS] XUMHUH C YIETOM MEXKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSA3CH, JOTHKH Y4eOHOTO
mporiecca, BO3pacTHBIX 0COOCHHOCTEH 00yJaromuXcs, ONpeAessieT BO3MOXKHOCTH TpeAMeTa s
peanu3anyu TpeOOBaHUI K pe3ylibTaTaM OCBOSHHS OCHOBHOW 00pa30oBaTEeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOTO 0011eT0 00pa3oBaHus, a TakKe TpeOOBaHMIA K pe3yabTaTaM 00yUCHUs XUMUAN
Ha YpPOBHE IMeJeil W3y4eHUs TMpeaMeTa M OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIBHOM
NESTEHHOCTH 00yYaroIIerocs 0 OCBOEHUIO YUeOHOTO COJEpKaHMUsL.

3HaHWE XUMUH CITy)KHUT OCHOBOH /151 (JOPMHPOBAHUS MHUPOBO33PEHUS 00YUaIOIIETOCS, €ro
MPEJCTAaBICHUN O MAaTEPUAIEHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUpPYEMBIE XUMHUEH
MPEJCTABICHUS O B3aMMOTIPEBPALICHUSX SHEPTUU M 00 SBOJIIOIUK BEIIECTB B IMPHPOJIE, O MYTAX
pemieHusl TIO0ATBHBIX TMPOOJIEM YCTOHYMBOTO pa3BUTHS YENOBEUECTBA — CBHIPHEBOW,
SHEPTEeTUYECKOH, MUIIEBOH U IKOJIOTUYECKON 0€30IacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET pealu3allud BO3MOXHOCTEHW JUIsl camopa3BuUTHS U (popMupoBaHUS
KYJBTYPBI IMYHOCTH, €€ 0011ei 1 PYHKIIMOHAIBHOW IPAMOTHOCTH;

BHOCHT BKJIaJ B ()OPMHUPOBAHKE MBIIIJICHUSI © TBOPYECKHX CIIOCOOHOCTEH 00yJaronInxcs,
HaBBIKOB HMX  CaMOCTOSITEIbHOH  Y4eOHOM  JEATENbHOCTH,  OKCIEPHUMEHTAIBHBIX U
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOAMMBIX KaK B TOBCEIHEBHOW JKM3HH, TaK H B
podecCHOHALHOM IS TEIILHOCTH;

3HAaKOMHUT CO CIEUU(UKOW HAYyYHOTO MBIIUICHHS, 3aKJIAIBIBAET OCHOBBI IIEJIOCTHOTO
B3TJIs1/1a HA €MHCTBO MPUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM ATAarioM B (POPMHUPOBAHUT
€CTECTBEHHO-HAY4YHON I'PaMOTHOCTH 00Yy4aroIUXCs;

crocoOcTByeT (OPMUPOBAHHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM
3HAaHUSIM, K TPHPOJE, K 4YeOBEKY, BHOCHUT CBOH BKJIAJ B SKOJOTHYECKOE OOpa3oBaHHE
00yJaromuxcs.

JlaHHbIC HAMpaBlieHUS B OOYYEHWH XHMHUU OOECHEUMBAIOTCS CIEUU(UKON COAepiKaHUsS
y4eOHOTO TMpeaMeTa, KOTOPBIM SBIISETCS TENarorndeckd aganTHPOBAaHHBIM OTPAKEHUEM
0a30B0Oil HAYKM XMMUU Ha OTIPEIEIEHHOM dTare e€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHHsS OPUEHTHPOBAH HAa OCBOCHHUE
00yJaromMMUCs CUCTEMBI NTEPBOHAYAIBHBIX MOHSATHI XUMHUH, OCHOB HEOPraHWYECKON XHUMHU U
HEKOTOPBIX OTACTBHBIX 3HAYMMBIX TIOHSATHIA OPraHUYeCKON XUMHUH.

CtpykTypa colepaHHus MPOrpaMMbI 10 XUMHH C(HOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noxxona K e€ m3ydeHuro. CoJlepKaHHe CKIAIbIBACTCS M3 CHCTEMBI MOHATHH O XHUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CUCTEMbI TMOHATHH O XUMHYecKoW peakuuu. OOe 3T CHCTEMBI
CTPYKTYpPHO OpPraHM30BaHbl IO NPUHIMITY MOCIEIOBATEIBLHOIO PA3BUTHS 3HAHWNA HA OCHOBE
TEOPETHUYECKHX MPEICTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HUS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— [Tepuoanueckoro 3akoHa [[. 1. MeHeneeBa kKak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHUS O CTPOCHUHU aTOMa U XUMHYECKOH CBS3H;



— IPEACTABICHUN 00 AJIEKTPOJIUTUUECKON AUCCOIMALIMY BELIECTB B PACTBOPAX.

Teopernueckue 3HaAHUS paccMaTpUBAIOTCS HA OCHOBE SMIIMPUYECKU IIOJTYYEHHBIX MU
OCMBICJIEHHBIX (PaKTOB, pa3BUBAIOTCS IIOCIEAOBATENbHO OT OJHOTO YPOBHS K JPYroMmy,
BBINOJIHASA (DYHKIMM OOBSICHEHHS W IPOrHO3UPOBAHUS CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH
MIPaKTUYECKOr0 IPUMEHEHHUS U NIOJYyYEHUs U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl MO XHMHUHU CHOCOOCTBYET (DOPMHUPOBAHHIO MPEICTABICHHUS O
XMMHUYECKOM COCTAaBIAIOIIEH HAYYHOW KapTHUHBI MHUpPAa B JIOTHKE €€ CHUCTEMHOW IPUPOJIBI,
LIEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METO/1aM [I03HaHUs B Hayke. M3yuenue xumuu
IPOUCXOJUT C IMPHUBJICUEHUEM 3HAHUW U3 paHee MU3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaromuit Mup», «buosnorus. 5—7 knaces» u «dusuka. 7 kimacey.

[Ipu u3ydeHnn XUMUHU IPOUCXOAUT (POPMUPOBAHHE 3HAHUM OCHOB XMMHUYECKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOHN NIEATETHHOCTH YeJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyJIbTYpHl. 3ajada y4eOHOTO IMpeaMeTa COCTOUT B (JOPMUPOBAHUU
CUCTEMbl XMMHYECKUX 3HAHUM — Ba)KHEHIIHUX (aKTOB, MOHSITHH, 3aKOHOB M TEOPETHUECKUX
MIOJIOKEHUM, JOCTYIMHBIX O0OOOIIEHWH MHUPOBO33PEHUYECKOTO XapakTepa, sI3blka HayKH, B
NpHUOOIICHUN K HAYYHBIM METOJIaM TTO3HAHUS IIPH U3YYSHUH BEUIECTB U XUMUYECKUX PEAKINi, B
(GbopMUpOBAaHMM W Pa3BUTHH TIO3HABATEIbHBIX YMEHHH W WX NPUMEHEHHH B Y4eOHO-
[I03HABATEIbHON U y4eOHO-UCCIIE0BATENbCKOM A€ATEIbHOCTH, OCBOCHUHU IIPAaBHII OE30MacCHOTO
oOpamieHns ¢ BeeCTBAMHU B TIOBCEAHEBHOM KHU3HH.

[Ipu W3y4yeHWM XMMUU Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nprOOpeNu TaKKue eI, KaK:

— (hopMupOBaHKE MHTEIUICKTYaJbHO Pa3BHTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHUIO,
COTPYIHHUYECTBY, CaMOCTOSTEIbHOMY IPUHSATUIO DELIEHUHM, CIOCOOHOM amanTHpoBaThCs K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH,

— HaIlpaBJICHHOCTh OOYY€HHsT Ha CHUCTEMaTH4YecKoe IpHuOoOIIeHre oOyJaroummxes K
CaMOCTOSITEJIbHOM ~ IMO3HABaTENIbHOM  JIEATEIIBHOCTH,  HAy4dHbIM  METOJaM  II03HaHUf,
(OpMUPYIOITIM MOTHBAILIMIO U PA3BUTHE CITIOCOOHOCTEH K XUMHUH;

— ofecrnieyeHre YCIOBHM, CHOCOOCTBYIONIMX NPHOOPETEHUIO OOYYAIONIMMUCS OIbITa
pa3HoOOpa3HOM AeATEIbHOCTH, MO3HAHUS U CAMOIIO3HAHHUS, KJIHOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMIIETEHIII), UMEIOIINX YHUBEPCAIbHOE 3HAUEHUE IS Pa3IMUHBIX BUAOB JESITEIbHOCTH;

— hopmupoBanue obmell (pyHKIMOHAIEHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM
qlclie YMEHUH OOBSICHATH M OLIEHUWBATh SIBICHUS OKPYXKAIOLIEro MHUpa, MCIOJb3Yys 3HAHUS U
OTBIT, TIONYYEHHBIE MPH W3Y4YEHHUH XHWMHUH, MPHUMEHATh WX NpPHU PEHICHHH TMpodiieM B
ITIOBCETHEBHOM KU3HU U TPYJOBOH ACITEIBHOCTH;

— (hopMupoBaHue y 00yJaIONINXCS TYMAaHUCTUYECKUX OTHOIICHUH, TOHUMaHUS [ICHHOCTH
XUMHMUYECKUX 3HAHUN N7 BHIPAOOTKU SKOJIOTMYECKU IIe1eCO00pa3sHOro MOBEAEHUS B OBITY U
TPYAOBOM NEATENBHOCTU B LEJIAX COXPAHEHHSI CBOETO 3J0POBbS M OKPYKAIOLIEH NTPUPOIHOMN
Cpelbl;

— pa3BUTHE MOTHBALUHU K O0YYEHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCIIUTAHUIO
Ha OCHOBE YCBOEHHS OOIIEUYEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTU K OCO3HAaHHOMY BBIOODY
npo(uIIs U HAIIPABICHHOCTH AaJbHEUIIETO 00yIeHHUS.

OO1miee yuCIo0 4acoB, OTBEACHHBIX JIJISl M3YYEHHs] XUMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanus, cocraBisier 136 yacoB: B 8 kiacce — 68 yacoB (2 vaca B Hezen), B 9 kimacce — 68
4yacoB (2 yaca B HEZCIIIO).



COJAEPKAHUE OBYYEHUA

8 KVIACC

IlepBonayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMUM B KWU3HU YEIOBEKA. XHMMHS B CUCTEME HaykK. Teina u
BemiecTBa. PU3MYECKHE CBOMCTBA BEIIECTB. ArperatHoe coctosiHue BemectB. [loHsTue o
MeTOJ1axX Mo3HaHus B XuMuH. YucTeie BemecTBa u cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJEKYyIbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIbI XHMHUYECKUX 3JIEMEHTOB.
[IpocThie U cinoxHbBIE BElIECTBA. ATOMHO-MOJIEKYISPHOE yUEHUE.

Xumuueckass (opmyna. BaleHTHOCTP aTOMOB XMMHYECKHMX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHASI MOJIEKYISIpHAS
Macca. MaccoBasi 40151 XMMUYECKOIO JIEMEHTA B COSMHEHUH.

KomnuectBo BemecrBa. Monb. MonsipHass macca. B3anmoOCBsI3b KOJIMYECTBA, MAacChl M
qHcia CTPYKTYPHBIX €IMHUIL BemecTBa. PacuéTsl mo ¢popmyliaM XUMHUYECKUX COCTUHEHUH.

Ousnyeckue U XUMHUUYECKUE SBICHMs. XHUMUYECKass peakuus U €€ IpHU3HAKU. 3aKOH
COXpaHEHHsI MAcChl BEIIECTB. XUMHUYECKne ypaBHeHus. Kiraccupukanust XMMHYECKUX peakuuit
(coenuHEeHMS, pa3I0KEHUS, 3aMEIICHHUs, OOMEHA).

Xumuueckuit Ikcnepumenm:

3HaKOMCTBO C XMMHYECKOW MOCYJ0H, MpaBWIaMu pabOTHl B J1a0OpaTopuu M MpuEMaMu
oOpamienus ¢ 1abopaTOpHBIM 00OpPYJOBAHWEM, M3YUYEHHE W ONMUCAHWE (U3UYECKUX CBOWCTB
00pa3IoB HEOPraHUYECKHUX BEIIECTB, HAOII0IeHNe PU3NUecKuX (TIaBICHUE BOCKA, TassHUE JIbA,
pacTupaHue caxapa B CTYIKE, KHIIEHUE U KOHJEHCAIUs BOJbI) U XUMHUYECKUX (FOPEHUE CBEYH,
[IPOKAJIMBAHUE MEJHOMN MPOBOJIOKH, B3aUMOJICICTBHE MeJa C KUCIOTOM) sIBJICHUM, HAOII0CHHE
U ONHCaHME [PU3HAKOB MPOTEKaHWs] XHMMHUYECKMX peakuui (pas3jioKeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KUCIOTHI C XJIOpUAOM Oapusi, paznoxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3aWMOJeHcTBUE jkene3a ¢ pactBopoM coiu memu (II), m3ydenwme croco6oB
pasfesieHuss CMeceil: ¢ IMOMOILbI0 MarHuTa, (pUiIbTpOBaHUE, BbIIAPUBAHME, AUCTUILIALINA,
xpomarorpadusi, TPOBEICHHE OYUCTKH IMOBAPEHHOH COJM, HAONIOJCHHE | OIHMCAHUE
pe3yJIbTaTOB IPOBEACHUS OIbITa, WIIOCTPUPYIOLIErO 3aKOH COXPaHEHMsI MacChl, CO3/aHUE
Moesel MOJIeKy (IIapOCTEPKHEBBIX).

Baskneiiuue npeacraBuTe/ I HEOPraHMYeCKNX BellecTB

Bosnyx — cmech razos. CocraB Bo3ayxa. Kuciopon — 31eMeHT M IpPOCTOE BELIECTBO.
Haxosxnenue xucimoposa B npupoje, GU3NUecKue 1 XMMHUECKHE CBOMCTBA (PEaKIMK TOPEHHS).
Oxkcunpl. Ilpumenenue xucimopoma. CnocoObl MOMydeHHUS KHUCIOpoja B jabopaTopuud U
npoMblnieHHocTu. KpyroBopot kucioposaa B npupoje. O30H — aioTponHass MOIupuKanus
KHUCIIOpO/a.

TemoBoil 3¢¢dexkT XUMHUECKON peakUuu, TEPMOXUMHUYECKHUE YPAaBHEHMS, HK30- U
SHIOTEPMHUUYECKUE peakuuU. TOMIMBO: Yroiab M MeETaH. 3arpsi3HEHUE BO3/YyXa, YCUJICHHE
MapHUKOBOTO 3 (eKTa, pa3pylieHne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxoxneHue Boxopoda B IMPUPOJE,
¢du3nvecKkrne 1 XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CLIOCOOBI MoTy4eHust. KUCIOThI U COIH.

MouisipHblii 00BEM ra3oB. Pacu€rbl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnyeckue cBoicTBa BoAbl. Boma kak pactBoputens. PactBopel. HacelieHHbie u
HEHaChILEHHbIE pacTBOpbl. PacTBOoprMOCTH BewiecTB B BoJe. MaccoBasl J0Js BellecTBa B
pactBope. XuMmHuueckue cBoiictBa Boabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoJbl B mpupoje. 3arps3HeHUE NMPUPOAHBIX BoA. OxpaHa M OYMCTKA
MIPUPOTHBIX BOJI.

Knaccupukanuss neopranmueckux coemuHeHuid. Oxcunpl. Knaccupukamus OKCHIIOB:
cosreoOpa3yromue (OCHOBHBIC, KUCIOTHBIC, aM(OTepHBIC) U HecoeoOpasyroniie. Homenknarypa
oKkcu10B. PU3NUECKUe U XMMHUECKHUE CBOICTBA OKcKI0B. [lomyueHne okcuaoB.



OcHoBanus. Krnaccuduxanust ocHOBaHM: IIETOYM M HEPACTBOPHUMBIE OCHOBAHUS.
Homenknarypa ocHoBanmil. ®Pu3nUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBaHUM.

Kucnotsl. Knaccuduxanus kucinor. Homenknarypa kucinot. @usnueckue 1 XUMHUYECKUE
cBoiicTBa KuCHOT. P akruBHoctu metaiuioB H. H. bekerosa. [lonyueHnne Kucior.

Conu. Homenknarypa coneil. @usznueckue U XUMHYECKUe cBoMcTBa coseld. [lomyuenue
coJIen.

I'enernueckas cBs3b MEXAY KacCaMi HEOPTraHUUYECKUX COEANHEHUN.

Xumuueckuit Ikcnepumenm:

KauyeCTBEHHOE OIPEECJIEHNE COJIEpKaHusl KUCIOpOJia B BO3AYyXE, MOJIyueHUe, cCOOMpaHue,
pacro3HaBaHWe M W3YYCHHE CBOWCTB KHCIOpOJa, HAOIIOJCHHE B3aMMOJCHCTBHUS BEIIECTB C
KHUCJIOPOJIOM U YCIIOBHS BO3HUKHOBEHHS U NpEKpallleHUs ropeHus (moxapa), O3HAaKOMJIEHUE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE WX CBOWCTB, IOJIydeHHE, COOMpaHHE, pacllo3HABaHWE U
M3y4YeHUuEe CBOMCTB BOJOpojAa (TropeHue), B3aumojeicTtBue Bojopoaa ¢ okcumom meau (II)
(BO3MOKHO HCIIOJIB30BAaHUE BHICOMATEPUAIIOB), HAOIIOJICHHE OOpa3IOB BEIIESCTB KOJIHMYSCTBOM
1 Momb, ucciaenoBaHue OCOOEHHOCTEH pPacTBOPEHHUS BELIECTB C Pa3IMYHONW PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BELIECTBA,
B3aUMO/JICHICTBUE BOABl C MeTalylaMH (HaTpueM M KajblUeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIIEJOBaHUE OOpa3lOB HEOPraHMYECKHUX BEIECTB Pa3IMYHbIX KJIACCOB,
HaOJro/IeHNe M3MEHEHHsI OKPAacKH WHIAMKATOPOB B PACTBOPAaX KHUCJIOT W IIENIOYeH, M3ydeHue
B3aumojeiictBust okcujpa menu (II) ¢ pactBopom cepHONM KHUCIOTBI, KHUCIOT C METaJUIaMH,
peakuMii HEWTpalIu3alMM, IIOJy4EHHE HEpPacTBOPUMBIX OCHOBAHMM, BBITECHEHHE OIHOTO
MeTajljia IPyruM U3 pacTBOpa COJIM, PELIEHUE 3KCIIEPUMEHTANIbHBIX 3a/1au 110 TeMe «BaxHeiiune
KJIaCChl HEOPraHUYECKUX COECAMHEHUI».

Ilepuoauyeckuii 3axoH u Ilepuoguyeckasi cucrema xumuyeckux jiemenros /I. HU.
MenpeneeBa. CTpoenne aToM0B. XUMHYeCKasl CBSA3b. OKHCINTEIbHO-BOCCTAHOBHUTE/IbHbIE
peakuuu

[lepBpie MOMNBITKM KJIACCU(PUKALUU XUMHUYECKUX »dieMeHTOB. [loHsTHe o0 rpynmax
CXOJIHBIX 2JIEMEHTOB (ILIE€JOYHBIE U IIEJIOYHO3EMENIbHBIE METAJUIbI, FaJIOr€Hbl, MHEPTHBIE T'a3bl).
DeMeHTHI, KOTOpBIe 00pa3yroT aM(OTEPHBIE OKCUIBI M THIPOKCHUIBL.

Ilepnognueckuit 3akoH. Ilepuonmyeckas cucrema xumuyeckux osaemeHros [l M.
MenneneeBa. Koporkomepuonnas u umHHONEpuoaHas ¢opmbl [leproanyeckold cHCTEMBI
xumudeckux vieMeHToB JI. M. MenneneeBa. llepuonbr m rpynmnel. DU3HYECKHM CMBICI
MOPSIIKOBOTO HOMEpPA, HOMEPOB MEPUO/Ia U TPYIIIBI dJIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX snep. M3ortombl. Onextponsl. CrpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB MEpBbIX 20 XMMUUECKUX 31eMeHTOB [leproauueckoil cucTeMbl
. . MenneneeBa. XapakTepUCTHKAa XUMHUYECKOrO JJEMEHTAa IO €ro IOJIOKEHUIO B
IIepnoanueckoii cucreme . 1. Menneneena.

3aKOHOMEPHOCTU U3MEHEHUS pajinyca aTOMOB XUMUYECKUX JIEMEHTOB, METANINYECKUX U
HEMETAJJIMYECKUX CBOMCTB 110 rpylIaM U Mepuoiam.

3nauenue [lepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHA Hayku U npaktuku. J[. M. MenaeneeB — yu€HbIN U TpaKJaHUH.

Xumuueckas CBSI3b. KopanenTHas (nonsipHas U HEIOJISIpHAas) CBSI3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX 3JIeMEHTOB. MlOHHasI CBS3b.

Crenenp  okucieHus.  OKHMCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakiuu.  I[Iponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUsI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuit Ikcnepumenm:

U3y4YeHHE 00pa3loB BEIIECTB METAJUIOB M HEMETaUIOB, B3aUMOJCHCTBUE T'MJIPOKCH]IA
LMHKA C pacTBOPAaMU KUCJIOT U ILEJIOYEH, MPOBEJEHUE ONBITOB, WUIFOCTPUPYIOLUIUX IPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKINI (TOpEHHE, PEaKIIUU Pa3I0KEHUs, COCTUHEHMS).



Meosrcnpeomemmnnie ceasu

Peanuszanus MeXnpeaMeTHbIX CBSA3EH MPU MU3yYEHUU XMMUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 MCIOJb30BaHUWE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX IIOHATUH, TaK M MOHITUH,
SBJIIOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC MOHSITHS: HAYYHBIM (DakT, TUmoTe3a, TEOpHs, 3aKOH,
aHaJIu3, CHHTE3, Kiaccuduxanus, NEePUOINYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJIEIUPOBaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHUJ, H30TOIIbI,
PaZvoOaKTUBHOCTb, MOJIEKYJA, IEKTPUYECKUIN 3apsl], BELIECTBO, TEJO, O0BEM, arperaTHoe
COCTOSIHWE BEIIECTBA, a3, (PM3MYECKHE BEIMYHMHBI, CIUHHIBI W3MEPEHHUs, KOCMOC, IUIaHETHI,
3BE3151, ComHIIE.

Buosnorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rtuapochepa, MUHEpaIbl, TOPHBIE TOPOJBI, TIOJE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYDPCHI.

9 KVIACC

BemecTBo M XuMH4YecKasi peakuus

Ilepnognueckuit 3axkoH. Ilepuommueckas cucrema xumuyeckux osaemeHrtos [l M.
MenneneeBa. CrpoeHHe aTroMoOB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XUMHYECKHX
2JIEMEHTOB MEPBBIX TPEX NEPUOAOB, Kallus, KalblUsi U HUX COECIUHEHUH B COOTBETCTBUU C
MI0JIOKEHHUEM 2JIeMEHTOB B [lepuoanueckoil cuctemMe U CTPOEHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3U. THUNBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUIMA KPUCTAUIMYECKOM PEUIETKM W BHUJA XUMHUYECKOUN
CBSI3H.

Krnaccudukamuss 1 HOMEHKJIATypa HEOPTaHWYECKUX BEIISCTB. XUMHUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KjaccaM HEOPraHMYECKUX COETUHEHHH, IeHeThdyecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanuss XuMUYeCKUX PEaKIUi 10 Pa3IUYHBIM MPU3HAKAM (II0 YUCIIy U COCTaBY
YUaCTBYIOIIMX B pEaKIUH BEUIECTB, IO TEmIoBoMy 3(QeKTy, Mo HM3MEHEHUIO CTeleHen
OKHUCJICHUST XUMUYECKHX 3JIEMECHTOB, 10 OOpaTUMOCTH, MO0 YYaCTHIO Karajau3aTopa). JK30- U
SHI0TEPMHUUYECKUE PEAKIINH, TEPMOXUMHUECKHUE YPABHEHUSI.

[lonsite o ckopoctu xumudeckoil peakuuu. Ilonstue o6 oOpaTUMBIX U HEOOPATUMBIX
XUMHMUYECKUX peakuusix. [loHATHE O TOMOreHHBIX M TreTeporeHHbIX peakuusx. llonarue o
karanuze. IloHsaTne o xuMHueckoM paBHOBecUU. DakTOpbl, BIHMAIOLIME HA CKOPOCTh
XUMHMYECKOHN pEeaKlMU U MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSL.

OKHCIUTENBbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU, JJIEKTPOHHBIM OajaHC OKUCIMTEIbHO-
BOCCTaHOBUTEIbHON peakuuu. CocCTaBlI€HHE YPAaBHEHMH OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaKmuii ¢ UCIOJIb30BAaHIUEM METOA IEKTPOHHOTO OaaHca.

Teopust 37EKTPOIUTUYECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEANEKTPoIUThl. Kartnonsl,
aHUOHBI. MeXaHHM3M [HCCOIMALIMM BEUIECTB C PA3IMYHBIMM BHUJAMU XUMUYECKOM CBA3H.
Crenens auccouuanuy. CUIbHBIE U CI1a0bl€ AIEKTPOJIUTHL.

Peakuun moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs peaKlUid MOHHOTO OOMEHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHsS peakuuil. CBOICTBa KUCIIOT, OCHOBaHUM M COJEH B CBETE
NIPEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuy. KadecTBeHHblE peakUMM Ha HOHBI.
[TonsiTHE O THAPOIN3E COJIEH.

Xumuueckuit Ikcnepumenm:

O3HAaKOMJIEHHE C MOJEISMHU KPHUCTAJUIMUECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HEMeTauloB (rpaduTa W anMmasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON peakIUu OT BO3JAEHCTBUSI DPA3IUYHBIX
(baxTOpOB, HCCIIEAOBAHUE 3JIEKTPOIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOLECCA TUCCOIHAINN
KHUCJIOT, ILEeJIo4Yell M cojeil (BO3MOKHO MCIIOJIb30BAHME BHUJECO MAaTEpUaloB), IMPOBEIECHUE
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OTBITOB, WIIIOCTPUPYIOUIUX NpPU3HAKU MPOTEKAHUS pEaklUMil MOHHOro oOMeHa (oOpa3zoBaHUE
ocaJika, BbIJEJIEHWE Tra3a, oOpa30oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOLIUX IIPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX peakuuil (ropeHue, peakuuu pas3iokKeHHs, COEAUHEHUS),
pacro3HaBaHHe HEOPraHWYECKUX BEIIECTB C IMOMOIIBIO KAueCTBEHHBIX PEAKIMi Ha HOHBI,
peleHne SKCIepUMEHTAIbHBIX 3a1a4.

HemeTtayuibl 4 X cOeTUHEHHUS

OOmast xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIC
crerieHu okucienusi. CtpoeHne W (U3NYECKHE CBOWCTBA IMPOCTHIX BEHIECTB — TaJOTEHOB.
XuUMHYECKHE CBOWCTBA Ha IpUMeEpe Xjopa (B3aUMOJCIHCTBHE C METaUIaMU, HEMETaJUIaMHu,
mesnioyamu).  XnopoBogopon. ConsiHash KUCIOTa, XMMMUYECKHE CBOWCTBA, IIOJIyYEHHUE,
npuMeHeHue. J[eicTBre Xjaopa U XJIOpOBOIOPO/Ia HA OPraHU3M 4YelIoBeKa. BaxHeiine XJ1opuabl
Y X HAXOXKACHUE B TIPHPO/IE.

OOmast xapakrepucTuka 3i1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (U3NYECKHe CBOWCTBA IMPOCTBHIX BEHIECTB —
KHCJIOPOAa M Cepbl. AJUIOTPOIIHbIE MOIU(HUKAIMK KHCIOPOaa U cepbl. XMMHUYECKHE CBOWCTBA
cepol. CepoBojiopon, cTpoeHue, (U3HUYECKHE M XUMUYECKHe CBOWMCTBA. OKCHABI CEpbl Kak
MPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHasi KUCIOTa, (PU3UYECKUE M XMMHUYECKHE CBOWCTBA
(oOmme Kak MPENCTaBHTENS Kilacca KHUCIOT M CHeHu(HUecKhe). XUMHUYECKHE peaKIuH,
JeXallue B OCHOBE IPOMBIIIJIEHHOIO croco0a MOoJdydeHHs cepHo kuciotel. IIpumenenue
cepHOM KucaoThl. Conu cepHON KUCIOThI, KAUECTBEHHAs peaklius Ha cynb(aT-uoH. Haxoxaenue
ceppl U €€ COeAMHEHUH B MpHUpoae. XHUMHMUYECKOE 3arpsi3HEHUE OKpYXKalolled cpelbl
COEIMHEHUSIMU cepbl (KUCIOTHbBIE JOXKIH, 3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €ro
[IpeIOTBPALLECHUS.

OOmast xapakTepucTuka 53JeMeHTOB VA-rpynnbl. OcOOSHHOCTH CTPOCHHUS aTOMOB,
XapaKTEepHbIE CTENEHU OKHUCIEHUsA. A30T, paclpoCTpaHEHHE B HpuUpoje, (QU3MYEecKHe u
XAMUYecKre cBoiicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero (U3NUECKUe 1 XUMHUECKUE
CBOWCTBA, MOJTyueHHe U npuMeHeHne. Conm aMMOHUS, UX (PU3NYECKHE U XUMUYECKHE CBOICTBA,
npuMeHeHue. KauecTBeHHas peakuys Ha MOHbI aMMOHHUA. A30THas KUCIOTa, €€ IOJIy4EHUE,
¢u3nveckne MW XUMHUYECKHME CBOICTBa (0OmIME Kak TMPEACTaBUTENS Kiacca KHUCIOT |
cnenupuueckue). Vcnonap3oBaHne HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MUHEPAIBHBIX
ynoOpeHuii. XUMHYECKOe 3arps3HEHUE OKPYKAIOIICH CPebl COSAMHCHUSIMU a30Ta (KUCIOTHBIC
JOX/IW, 3arps3HEHHE BO31yXa, MOYBBI U BOAOEMOB). Pochop, amutoTpomnHble MoAU(UKAITIN
docdopa, duznyeckne n xummuueckue cpoiicta. Oxcun docdopa (V) u dpocdopnas xucnora,
¢u3nveckue M XMMHYECKHE CBOICTBa, mosydeHue. lMcmomp3oBanue ¢ochaToB B KadyecTBe
MUHEpaAJIbHBIX YIOOpEHUH.

OOmast xapakrepucTuka 3i1eMeHTOB [VA-rpynmsl. OCOOEHHOCTH CTpPOEHHUS AaTOMOB,
XapaKTepHbIE CTEIIEHU OKHUCIIEHUS. YTIJIEpo/l, AJUIOTPOIIHbIE MOIM(UKALINN, PAaCIPOCTPAHEHNE B
npupoie, pu3uvecKkre U XUMHUECKUE cBoMCTBa. AcopOuus. KpyroBopoT yrieponaa B mpupoe.
Oxcunel yriepona, ux Gu3nyeckne U XMMUYECKHEe CBOWMCTBA, NEHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYEHUE W MPUMEHEHHE. DKOJIOTUICCKUE TIPOOJIEMBbI, CBsI3aHHBIC ¢ OKcuaoM yriepoaa (IV),
TUIO0TE3a IVI00aJbHOrO MOTEIUIEHUs KJIMMaTa, MapHUKOBBIM 3¢ddekr. YronpHas kuciaora u eé
cony, WX (U3MYECKHe W XMMHUYECKHE CBOMCTBA, MOJy4YeHHWE M TNpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl. Mcnonp3oBanue  kapOoHaTOoB B OBITY, MEIUIIMHE,
MIPOMBIIJIEHHOCTH U CEITbCKOM XO3SHCTBE.

[lepBoHavanbHBIE TOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHAX YIIIepoaa
(MeraH, 9TaH, OSTWUJICH, allETWIEH, JTaHOJ, IJMIEPUH, YKCycHass Kuciota). Ilpuponnsie
WCTOYHHUKH YTJIIEBOJOPOJOB (yrojib, MPUPOAHBIA ra3, HEPTH), NPOAYKTHl HUX MepepaboTKH
(6eH3uH), UX POJIb B OBITY U MPOMBINIICHHOCTH. [IOHATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KUpax, Oelkax, yrieBoJax — M HX POJU B KU3HU 4YeIOBEKAa. MarepuajlbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMUECKUX COCTHHEHUH.



Kpemuuii, ero Qusnyeckue M XUMHUYECKHE CBOMICTBa, MOJY4YEHHE M IPUMEHEHHUE.
Coenunenus kpemHusi B mnpupoje. OOmme mpezacraBieHus o0 okcuzpe kpemuus (IV) u
KpeMHueBoil kucinote. CUIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTPOMTENBHBIC MaTepHajbl: KepaMHKa, CTEKJIO, IEMEHT, OeTOH, ene300eToH. [Ipobiembl
0€301aCHOTO HCIIOJIb30BAHMSI CTPOUTEIBHBIX MATEPUAIOB B TIOBCETHEBHOM YKH3HH.

Xumuueckuit Ikcnepumenm:

U3y4eHHEe 00pa3lioB HEOPTaHMYECKUX BELIECTB, CBOMCTB COJISHON KHUCIOTHI, IIPOBEACHUE
KaueCTBEHHBIX PEAKIUI Ha XJIOPUA-UOHBI M HAOIIOJEHHE NPU3HAKOB MX MPOTEKAHMS, OIIBITHI,
oTpaxaromue (pU3NYECKUe U XMMHUYECKHUE CBOICTBA rajlor€HOB M MX COEAMHEHHUH (BO3MOYKHO
HCI0JIb30BAHME BUEOMATEPHANIOB), O3HAKOMJIEHHME C 00OpasliaMy XJOpPUIOB (raJIor€HUIOB),
O3HaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMHU (BO3MOXKHO HCHOJIb30BaHHUE
BHJIEOMATepHasoB), HaONIOJeHHE TMpolecca OOyriuBaHHs  caxapa IOJ JCUCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3y4EHHE XUMUYECKUX CBOMCTB pa30aBiICHHON CEpHOMI
KHCJIOTHI, TIPOBE/ICHNE KAUYECTBEHHOW peakiiy Ha Cyiab(paT-uOH M HAOIIOJCHUE NpU3HAaKa e&
MPOTEKaHMs, O3HAKOMJICHHE C (PM3UYECKMMHU CBOMCTBaAMH a30Ta, (ocdopa u ux coeruHEHHUU
(BO3MOXKHO HCIIOJIb30BAaHKE BUCOMATEPHAIIOB), 00pa3liaMu a30THBIX U (oCcHOPHBIX YI0OpEHHIA,
[OJIyueHUe, CcoOMpaHue, pacrno3HaBaHUE M HU3YYEHHE CBOMCTB aMMMaka, IPOBEIECHUE
Ka4eCTBEHHBIX pEaKIWid Ha HOH aMMOHHMA M (ocdar-noOH W H3yYeHHEe MPHU3HAKOB UX
IIPOTEKAHUS, B3aUMOJCICTBUE KOHLIEHTPUPOBAHHOM a30THOM KHUCIOTHI € MEIbI0 (BO3MOXKHO
HCII0JIb30BAHNE BUJICOMATEPUANIOB), M3YyYEHHE MOJIENEeH KpUCTAaUIMYECKUX PEIIETOK aiamasa,
rpapuTa, ¢ymiepeHa, O3HAKOMJIGHHE C TIPOIECCOM aACOPOIMH PACTBOPEHHBIX BEIIECTB
aKTUBHUPOBAHHBIM YIJIEM U YCTPOMCTBOM IPOTHBOrasa, Mojay4yeHue, coOMpaHue, paclio3HaBaHUE
U U3YyYEHHUE CBOMCTB YIJIEKHUCIIOTO rasa, MpPOBEJCHHE KaueCTBEHHBIX PEaKUMi Ha KapOOHAT U
CIWJIMKAT-HOHBl W HW3Y4YE€HHE IMPU3HAKOB MX NPOTEKAaHUS, O3HAKOMJIEHHE C MPOJIyKIHeH
CHWJIMKaTHOM IPOMBIIIJIEHHOCTH, PELIEHUE SKCIIEPUMEHTANBHBIX 3aj1ad 1o TteMe «Baxuelmue
HEMETAJIJIbl U UX COETUHEHUS.

Mertanbl M UX COeIMHEHHS

OOmiast XapakTepUCTHKA XHUMHUYECKHX OJIIEMEHTOB — METAJUIOB Ha OCHOBAaHUHM HX
noJjioxkenud B [lepuoandeckoi cucreMe xumuuyeckux snemeHToB . . MenpeneeBa u CTpoeHuUs
atoMoB. CtpoeHue MeraioB. MeTalnueckas CBsS3b M METaNIMYECKas KpUCTAIIMYECKast
pemérka. OJEeKTPOXUMHUYECKUH psia HampspDkeHud MeraioB. dusnueckue U XUMHUYECKHE
cBoiicTBa MeTaiyioB. OOmMe crnocoObl noinydyeHus MeTtaioB. IloHATHE O KOpPpO3UM METaIOB,
OCHOBHBIE CIIOCOOBI 3alUTHI UX OT Koppo3uu. CriiaBsl (CTallb, YyT'yH, JIOPATIOMUHUM, OpOH3a) U
UX IPUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[Ilerouynble MeTAILIBL: TTOJIOkKEHUE B [lepnoanueckoi cucTeMe XMMUYECKUX JIEMEHTOB /1.
W. MenneneeBa, cTpO€HHE UX aTOMOB, HaxOoXAEHHUE B npupoie. PuU3nyecKkue U XUMUYECKHE
CBOICTBa (Ha nmpumepe HaTpus U Kainus). OKCUAbI U THAPOKCUABI HaTpud U Kanud. [Ipumenenue
LIEJIOYHBIX METAJIJIOB U UX COEAUHEHUH.

[[leroyHO3€MeENBHBIE METAUIBI MAarHUM M KalubLUW: MNoJoKeHue B llepuommyeckoit
cucreMe xuMmuueckux snemeHToB . M. MenzneneeBa, cTpoeHMe MX aTOMOB, HAXOXICHHE B
npupoje. Gusndyeckne U XMMUYECKAE CBOMCTBA MAarHWs M Kajblus. BaxHeHIIue coeIuHEHUs
KajbLus (OKCHUJL, TUAPOKCU, coyin). JKECTKOCTD BOJIbI U CIIOCOOBI €€ yCTpaHEHUS!.

AmoMmuHui: nosnoxenue B Ilepuoamueckoi cucreMe xumudeckux aieMeHtoB J[. M.
MenneneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHUYECKUE CBOMCTBA
amoMuHMS. AM(OTEpHbIE CBOWCTBA OKCHU/IA U THUAPOKCH]IA ATFOMUHUSL.

Kenezo: mnosoxenue B Ilepuomnueckor cucrteme xumudeckux osaemeHto [l .
MenpeneeBa, CTpoeHHE aroma, HaxoXJeHue B npupoje. dusnueckue U XMMHUYECKUE CBOMCTBA
xeneza. Okeupnpl, ruapokeuspl U conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
[OJIyYEHHUE.

Xumuueckuit Ikcnepumenm:



O3HAaKOMJIEHHE C o00pa3liaMy METalJIOB M CIUIAaBOB, WX (PU3MYECKHMMH CBONCTBaMH,
U3Y4YEHUE pE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOYKHO MCIIOJIb30BaHHE BHUAEOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCU/IA KAJIbIMSI U HATPUS C BOJOW (BO3MOXKHO HMCIIOJIB30BAHHE
BUJIEOMATEPUAJIOB), HCCIIEJOBAHME CBOMCTB KECTKOW BOJIBI, IpOIECCA TOPEHUS JKele3a B
KHUCIIOpo/e  (BO3MOXHO  MCIOJb30BaHUE  BUACOMATEpPUATIOB), IMPU3HAKOB  IPOTEKAHUS
KayeCTBEHHBIX PEaKLMi HAa MOHBI: MarHus, KajblMs, aJlOMUHUA, IUHKA, *kene3a (II) u xenesa
(IIT), menu (II), HaGmroeHue U OMHMCAHKUE MPOLIECCOB OKPAIIMBAHUS IIAMEHW MOHAMH HATpHS,
Kt M KaJIbus (BO3MOXKHO HCIOJIB30BaHUE BUICOMATEPUAIOB), HCCIEIOBaHNE aM(pOTEPHBIX
CBOMCTB I'MJIPOKCH/IAa aJJFOMUHUS U THAPOKCUA [IUHKA, PEIIEHNE dKCIIEPUMEHTANIbHBIX 3a/1a4 110
TeMe «BakHelne MeTallIbl U UX COCTUHEHUSD.

XuMus M OKpyxkaouas cpeia

BemectBa n Marepuabl B IOBCETHEBHOM JKM3HM ueloBeKa. be3onacHoe HCI0JIb30BaHUE
BELIECTB M XUMHUYECKMX peakuuil B ObITy. llepBas momMomip Mpu XMMHUYECKHX OXOrax H
OTpaBJICHUSIX.

XHUMHUYECKOE 3arpsi3HEHUE OKpYKarolllel cpefibl (MpeaesbHas JOMyCcTUMAas KOHLEHTPALUs
Beniects, nanee — [1IK). Ponbs XuMun B pelIeHnn SKOJIOTUYECKHUX MPOOIIEM.

Xumuueckuit IKcnepumenm:

U3y4eHue 00pa3LoB MaTepUaoB (CTEKIIO, CIIJIaBbl METAILJIOB, IOJIMMEPHBIE MaTEPUAIIbl).

Meosrcnpeomemnoie ceasu

Peanuszanus MeXnpeaMeTHbIX CBSA3EH MPU U3yYEHUU XMMUU B 9 Kilacce OCYILECTBISAETCS
yepe3 HCIOJb30BaHUWE KaK OOIIMX €eCTECTBEHHO-HAy4YHBIX IIOHATUH, TaK M MOHITHUH,
SIBJIAIOILUXCSI CHCTEMHBIMM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC MOHSITHSA: HAYYHBIM (pakT, TUmorTe3a, 3aKOH, TEOpus,
aHaJIu3, CHHTE3, Kiaccuduxanus, NEePUOINYHOCTb, HaOJII0IeHHE, AKCIIEPUMEHT,
MOJIEIMPOBAaHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3P PEKT, TEXHOJIOT U, MaTEpUAIIbI.

®usnka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKJIHUJ, H30TOIIbI,
pPaZMOaKTUBHOCTb, MOJIEKYJA, DJEKTPUUECKUN 3apsl], MPOBOAHHUKH, IOJIYIPOBOJHUKH,
IMAIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHME BEIIECTBa, T'as3,
pacTBOp, pacTBOPUMOCTb, KpHUCTAJUIMYECKAs pEUIETKA, CIUIaBbl, (U3UYECKUE BEJINYUHBI,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorusi: ¢orocunres, apixanue, Omocdepa, sKocucTeMa, MHHEpAIbHBIE YIOOpEHUs,
MHUKPO3JIEMEHTBI, MaKPOJIEMEHTHI, TUTATENIbHbIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapochepa, MUHEpallbl, TOPHBIE MOPOJIBI, IOJIE3HBIC
HCKOIIaeMbl€, TOILIMBO, BOJIHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA INTPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUSA

JIMUHOCTHBIE PE3YJIbTATHBI

JlnuHOCTHBIE pe3ynbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOIO OOIIEro 00pa3oBaHUs
JOCTUTAIOTCS B XOJI€ OOYUYECHHSI XMMUU B €JMHCTBE YUYCOHOU M BOCIIUTATEIHLHOUN ACSITEIIBHOCTU B
COOTBETCTBUM C  TPAJAUIHOHHBIMA  POCCUUCKHUMHU  COLMOKYIBTYPHBIMH H  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE MpaBUJIaMd U HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS U COLIMATIU3ALUU O0yYarOIINXCS.

JIndHOCTHBIE pPE3yIbTATHl OTPAKAIT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOICTBOBATHCS
CHUCTEMOM TO3WUTUBHBIX IICHHOCTHBIX OPUEHTAIMH W PACHIMPEHUE OMbITA JCSITEILHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUS:



LIEHHOCTHOTO OTHOUIEHUS] K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYUYHOMY
HACJIEUI0, NMOHMMAaHMUs 3HAUYEHUs XUMHYECKOW HAyKu B JKM3HU COBPEMEHHOro OOIecTBa,
CIIOCOOHOCTH BJIAJIETh JIOCTOBEPHON MH(pOpMaLUEl 0 MEPEeNOBbIX JOCTUKEHUSAX U OTKPBITHUAX
MHUPOBOW M OTEYECTBEHHOW XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoiicTBe
MUpa 1 00IEeCTBa;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M IPaBHJIAX MEXJIMYHOCTHBIX OTHOILIEHUH B
KOJUIEKTUBE, KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B 0OIIECTBEHHO HI0JIE3HOM,
y4eOHOUCCIIEIOBATENILCKOM, TBOPUECKOW W JAPYIMX BHJAAX JESATEIBHOCTH, TOTOBHOCTH K
pa3zHoo0pa3HO COBMECTHOM JESITEIbHOCTH IPU BBINOJIHEHUN Y4EOHBIX, I03HABATEIbHbIX 33/1a4,
BBIIIOJIHEHUM XUMHUYECKHX D3KCIEPUMEHTOB, CO3JAaHUM YUEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHUMAaHHUI0 M B3aUMOIIOMOILM B IPOLIECCE 3TON y4eOHOM AEATEIbHOCTU, TOTOBHOCTH
OLICHMBATh CBOE IIOBEJIEHHWE M IOCTYINKH CBOMX TOBapHILEH C MO3MLIMH HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI IOCIIEICTBUI MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

MHPOBO33PEHUYECKUE  NPEJICTaBICHHUS O  BELIECTBE U  XMMHYECKOM  peakiuw,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU M COCTABJISAIOLIUE OCHOBY IS
MOHUMAaHMUsI  CYUIHOCTH HAy4HOW KapTUHbl MHpa, HpPEICTaBlI€HHS OO0  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJbI, B3aUMOCBA3SX YEIOBEKA C MPUPOJHON Cpenoif, o poJin
XUMMHU B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATENIbHbIE MOTHBBI, HAIPaBJICHHbIE HA IIOJIyY€HUE HOBBIX 3HAHUU 10 XHUMUH,
HEOOXOJUMBIE Ui OOBSCHEHHS HAOII0JaeMbIX MPOLECCOB W SBJICHHUW, I03HABATEIBHOM,
MH(GOPMAIMOHHON M YUTATEIBCKON KYJIbTYPHI, B TOM YHCIIC HABBIKOB CAMOCTOSATEIBHOM paboThI
C y4eOHBIMH TEKCTaMH, CIIPABOYHOH JIUTEPATypOH, AOCTYMHBIMH TEXHHUYECKUMH CpPEACTBAMHU
MH(POPMAIMOHHBIX TEXHOJIOTHIA;

HWHTEpEeC K OOYYCHHWIO M TO3HAHHIO, JII0O03HATEILHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caMo00pa30BaHUIO, MPOSKTHON M HMCCIENOBATEIBCKON NESTENFHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJIEHHOCTH U YPOBHS 00y4YeHHUsI B JajbHEHILIEM;

4) popMupoOBaHNS KYJbTYPHI 310POBbS:

OCO3HAHHE IICHHOCTH JKHU3HM, OTBETCTBEHHOTO OTHOILIEHUS K CBOEMY 3J0pOBBIO,
YCTAaHOBKM Ha 3/I0pOBbIIi 00pa3 >KM3HHM, OCO3HAHHE IOCIEACTBUI U HENPHUSITHE BPEIHBIX
IpuBbIUEK (YHOTpEOJEeHUSI alKoroJjisi, HapKOTHKOB, KypeHHUs), HEOOXOIMMOCTH COOIIOACHUS
npaBuil 0€30IIaCHOCTU IPH OOpALEHUU € XMMHMYECKMMHU BEIIECTBAaMU B OBITY U peabHOI
KU3HU;

5) TpyaA0BOro BOCIIUTAHMS:

MHTEpEC K MPAKTHYECKOMY M3y4YEHUIO Mpodeccuii u Tpyaa pa3mudHOro poja, yBaXKEHHE K
TpyAy U pe3yibTaTaM TPYIOBOM MAESITEIbHOCTH, B TOM 4YHCIE Ha OCHOBE IPUMEHEHUS
NPEJMETHBIX 3HAaHUM 10 XWMHUH, OCO3HAHHBIK BHIOOP WHAMBUAYAILHOW TPACKTOPUHU
POJOIDKEHHST 00pa3oBaHUsl C YY4ETOM JIMYHOCTHBIX HHTEPECOB W CIIOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmenrHoi nmpogecCHOHAIbHON AEATENHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUM, TOTOBHOCTb aJJaITUPOBATHCS B IPOPECCUOHATIBLHON CPELIE;

6) 3x0/10rNUecKoro BOCNMTAHMA:

AKOJIOTMUYECKHU 11€1€c000pa3HOe OTHOIIEHNWE K IPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOro U Oe30macHoro odpasa *KU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (HU3NYECKOMY W TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE LIEHHOCTH COOJIIO/IEHUs PaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BEIleCTBaMU,
a TaKKE B CUTYaLUsX, YTPOKAIOIIUX 30POBbIO U KU3HHU JIOEH;

CIIOCOOHOCTH NPHUMEHSTHh 3HAHUS, INOJy4aeMmble NPU H3YYEHUHM XUMUU, U PEUICHUS
3a7a4, CBA3aHHBIX C OKPYXAIOUIEH MPUPOJHON CPEAOil, JJIsl TOBBIIIECHUS YPOBHS SKOJIOTMYECKOMN
KYJIbTYpPbI, OCO3HAHHUS INI00AJTLHOTO XapakKTepa HKOJIOIMUYECKUX MPOoOIeM U MyTell UX pelieHUs
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IIOCPEACTBOM METOJIOB XMMUH, SKOJIOTUYECKOTO MBILUICHHS, YMEHHsI PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIbHOW, KOMMYHUKATUBHOM M COLIMAIILHOM IIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe MerampeIMETHBIX pe€3yJbTaTOB BBIIEISIIOT 3HauYMMbIE JUIsl (POpMHUpPOBaHUS
MHUPOBO33PEHUS OOIIEHAYYHbIC TIOHATHUS (3aKOH, TEOPHsl, MPUHIIMII, TUNIOTE3a, (akT, cucrema,
IIPOLIECC, IKCIIEPUMEHT U JAPYIroe€.), KOTOPbIE HUCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YU4E€OHBIX
npeaMeTax U MO3BOJIIOT Ha OCHOBE 3HAHHUN U3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O
LIEJIOCTHOW HAay4yHOM KapTMHE MMpa, U yHUBEpCalbHblE y4eOHbIE NEHCTBUS (I103HABATEJIbHBIE,
KOMMYHHUKATHBHBIE, PEryJIsSTHBHBIE), KOTOpPbIE O0ECIeYnBaOT (POPMHPOBAHNE TOTOBHOCTH K
CaMOCTOSITEJIBHOMY IUIAaHHPOBAHUIO M OCYLIECTBIICHUIO YU€OHOU NESATENbHOCTH.

Ilo3naBaTenbHbIC yHHBepPcalbHbIE YueOHbIe 1elCTBUSA

Ba3oBrble Jornyeckue 1eHCTBHUA:

YMEHHUSI MCIOJIB30BaTh MPUEMBI JIOTMYECKOTO MBIIUICHHS IIPU OCBOCHUM 3HAHUM:
pacKpblBaTh CMBICA XMMMUYECKHX HOHATHH (BBIIEISATH HMX XapaKTEpHbIE IPHU3HAKH,
YCTaHABJIMBATh B3aWMOCBS3b C JPYTUMH MOHSATHAMH), UCTIOIB30BATH MOHATHS U OOBSICHEHUS
OTHENBHBIX ()AKTOB W SBJICHHUH, BBIOMpATh OCHOBAHUS M KPHUTEPHUH JUISI KiIacCHU(UKAIHH
XMMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIUM, YCTaHABIMBATH IIPUYMHHO-CIICICTBEHHBIE CBSI3H
MeX1y 0OBEKTaMU U3YYEHUsl, CTPOUTH JIOTMUECKUE pacCyX1eHUsl (MHAYKTUBHBIE, 1€ TyKTUBHBIE,
10 AHAJIOTUH), JIEJIaTh BBIBOJIbI U 3aKIIIOUCHMUS;

YMEHHE MPUMEHATh B IMpOLECCEe MO3HAHUS MOHATHS (IIPEIMETHBIE U METANpEAMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJEJH, HWCIOJb3yeMble B XHMHH, IPe0oOpa3oBHIBATh HIMPOKO
[IPUMEHSIEMbIE B XUMHM MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUM 3HAaK (CUMBOJI 3JIEMEHTA),
XAMUYecKass (GopMmylla W ypaBHEHHE XUMHUYECKOW peakuu — TMpH pPEHIeHUH y4eOHO-
[IO3HABATENbHBIX 331a4, C Y4ETOM OTHX MOJEJIBHBIX IPEACTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPH3HAKH H3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHMUYECKUX PEaKLUH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHbIE CBS3HM U
IIPOTUBOPEUUS B U3y4aeMBbIX IIPOLECCAX U SABICHUIX.

Bba3oBrble ncciieqoBare/bCKue 1eiCTBHA:

YMEHHE MCIOJIb30BaTh IOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHMSA, a
TaKkKe B KayeCTBE OCHOBBI JUIsI (POPMHPOBAHUS THIIOTE3Bl MO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHUH;

npuoOpeTeHNe OMbITa MO TUIAHUPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
AKCIEPUMEHTOB, YMEHNE HA0II0/1aTh 3a X0JI0M IIPOLECCa, CAMOCTOSATEIBHO IPOrHO3UPOBAThH €r0
pe3ynbTaT, (opMyaupoBaTb OOOOIIEHHMS M BBIBOJBI IO pe3yiabTaTaM MPOBEAEHHOIO OIBITA,
MCCIIIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

yYMEHHE BbIOMpPATh, AaHATU3UPOBATh U UHTEPIPETUPOBATH UHPOPMAIIUIO PA3IUYHBIX BUJOB
1 (OpM NpECTABICHUS, TOTYIaEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYIHO-TIOMYIISIpHAs TUTEpaTypa
XUMHMUYECKOTO COJIEp)KaHUs, CIpaBOYHbIE MOcoOUs, pecypcbl VHTepHeTa), KpUTHYECKU
OILICHUBATh MTPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE IPUMEHATH Pa3JIMYHbIE METO/Ibl U 3aIIPOChl IPU MOUCKE U 0TOOpe MH(pOpMaLuu U
COOTBETCTBYIOIIUX JJAHHBIX, HEOOXOAUMBIX JUIs BBIIIOJIHEHUSI YUEOHBIX U TO3HABATENbHbIX 3a/1a4
OTIpEeNeNIEHHOTO THUIMA, MPHOOpPETeHHE OIbITa B O0NACTH HCIOJIB30BAaHMS HH(POPMAIOHHO-
KOMMYHUKAaTUBHBIX TEXHOJIOTHM, OBJIaJICHUE KYJIbTYpPOH aKTUBHOT'O HCIIOJIb30BAaHUS Pa3IMYHBIX
IIOMCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMpPAaTh ONTUMAbHYIO (OpPMY IpenCTaBICHUS
nHGOpMAMY W WIIIOCTPUPOBATH pEIIaeMbIe 33/1a4d HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOMHAIUSAMY;

YMEHHME MCIOJb30BaTh U AHAJIU3UPOBATH B IpolEcce yYEeOHOM M MCCIEeN0BaTENbCKOM
JESITEIbHOCTH UH(POPMALIMIO O BIUSHUU IPOMBILIUIEHHOCTH, CEIbCKOTO XO35HUCTBA U TPaHCIOPTA
Ha COCTOSIHUE OKPYKArOLIEH IPUPOIHOMN CPEBbI.
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KovMMmyHukaTuBHbBIE YHUBepcaIbHbIe y4eOHbIe JelCTBUA:
yYMEHMs 3aJaBaTh BOIPOCHl (B XoJe Juajora M (WJIu) AUCKYCCHUU) IO CYIIECTBY
oOcyxnaeMoli TeMbl, (HOPMYIHPOBATH CBOM TIPEAJIOKEHHUS OTHOCHUTEIBHO BBITIOJTHEHUS
MPEI0)KEHHOM 3a/1a4H;
YMEHMSI IPECTABIIATh MOJIyYEHHBIE PE3YJIbTaThl I03HABATEIbHOMN JESITEILHOCTU B YCTHBIX
U TUCBMEHHBIX TEKCTax; JejaTb IPE3CHTALUI0 PE3YJbTAaTOB BBINOJIHEHUS XHMHUYECKOTO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHON pabOTHI MO HCCICIOBAHUIO CBOWCTB
BEILIECTB, YU€OHOTO MPOCKTA);
YMEHHSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHHKAMM B COBMECTHOI I103HABATEIbHON U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IpPU PEIIEHUM BO3HMKAIOMIMX MpoOJieM Ha OCHOBE YyuyéTa
OoOImMX MHTEPECOB W COTIACOBAHMSA TMO3MIUH (0OCYXIeHHS, OOMEH MHEHUSIMH, «MO3TOBBIE
LITYPMbI», KOOPJUHALIMSI COBMECTHBIX AEHCTBUM, ONpeAeIeHNE KPUTEPUEB 10 OLICHKE KauecTBa
BBITIOJTHEHHOU pabOTHI U Ipyrue).
PeryasitTuBHbIe YHMBepcaJbHbIe YUeOHbIe AelicTBUS:
YMEHHE CaMOCTOSITENIBHO ONpPENENSITh LEeNU AESITEIbHOCTH, MIJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJHMPOBaTh U NpU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JIEATENbHOCTH, BBIOMpATH
Hanbosiee APQeKkTuBHBIE CIOCOOBI pemieHHs YYeOHBIX W [O3HABATEIBHBIX  3aad,
CaMOCTOSITEJIBHO COCTABJIATh WIA KOPPEKTUPOBATh NPEUIOKECHHBIA QJITOPUTM JEHCTBUM IpU
BBIIIOJIHEHUM 33JaHUil ¢ Y4€TOM MOJY4EHHsS HOBBIX 3HAHUH 00 H3ydyaeMbIX OOBEKTaX —
BELIECTBAX U PEAKIUAX, OLCHUBATh COOTBETCTBUE IOJIyUEHHOTO PE3yJIbTaTa 3asBJIEHHOM 1LIeNu,
YMEHHE UCII0Ib30BaTh U aHAIU3UPOBATh KOHTEKCTHI, PEAJIaraéMble B YCIIOBUM 3aJaHUI.
NPEAMETHBIE PE3YJIbTATbBI
B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHIO OO0S3aTEIBHOTO COJICp)KaHUS,
YCTaHOBJIEHHOTO JaHHOM (QenepalbHON paboueld mporpaMMoil, BBIIEISIOT: OCBOEHHbBIE
oOyJaromMMUCs Hay4YHbIE 3HAaHUS, YMEHHUS M CIOCOOBI JEHCTBHH, cremuduyecKue st
npeaMeTHON obnactu «XUMHS», BUIBl ACATEIBHOCTH MO MOJIYYEHHIO HOBOTO 3HAHMS, €ro
MHTEpIIpEeTalH, IPE0OPa30BAHUIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYalLIUsX.
K koHiy oOydeHus B 8 kjacce mpeaMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMUPOBAHHOCTH Y O0yUaIOUINXCS YMEHUI:
® pacKpbIBaTh CMbBICI OCHOBHBIX XUMHUYECKHX MOHATHUN: aTOM, MOJIEKYJa, XUMUYECKUI
JJIEMEHT, IMpPOCTOE BEIIECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpPOJHAas U
HEO/IHOPOJHAsI), BaJEHTHOCTb, OTHOCHUTENIbHAasi aTOMHas M MOJEKYJsSpHas macca,
KOJIMYECTBO BELIECTBA, MOJb, MOJSIpHas Macca, MaccoBas J0JsS XUMHUYECKOIO
SJIEMEHTa B COCIMHEHHH, MOJISIPHBIA OOBEM, OKCHMA, KHCJIOTa, OCHOBAaHHUE, COJIb,
3JIEKTPOOTPHULATEILHOCTD, CTENEHb OKUCICHUS, XUMUYECKasl peaKius, KjIacCupUKaIus
peaxkuuii: peakliuu COeAUMHEHUS, peaKluu pa3IokKEeHUs], PEaKLMK 3aMEIIeHUs], peaKkLun
oOMeHa, 9K30- M SHIOTEPMUYECKHUE PEAKIINH, TETIOBOM AP(EKT peakiuu, apo aToMa,
AJIEKTPOHHBIA CJIOM aToma, aTroMHas OpOuUTaib, paJuyc aToma, XUMHYECKas CBS3b,
MOJISIpHAsl M HEMOJIIpHAsi KOBAJIEHTHAs CBA3b, MOHHAs CBS3b, MOH, KATHOH, AHUOH,
pacTBop, MaccoBas J0Js BellecTBa (IPOLEHTHAs KOHLIEHTPALUs1) B pacTBOPE;
® WJUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUYECKHUX MOHATUH U NHPUMEHATH 3TU
MOHSTHS TIPU ONMCAHUU BEILIECTB U UX IPEBPALICHUI;

® CIIOJIb30BaTh XMMHMUYECKYI0 CHMBOJIUKY JJIsi COCTaBJIEHHS (OPMYJ BELIECTB H
YpPaBHEHUN XUMHYECKUX PEAKIIN;

® OMNpeAeNisATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OHMHApHBIX COEIWHEHHSX, CTEIICHb
OKHUCJICHHS 7JIEMEHTOB B OWHApHBIX COEIMHEHUSX, IPUHAJIEKHOCTh BELIECTB K
OTIpeNeNIEHHOMY KJIacCy COCOUHEHMH 1o QopMyliaMm, BHJ XUMHYECKOW CBS3H
(KOoBaJIeHTHAsl U MOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

e packpeiBaTh cMbich [leproanueckoro 3akona . M. MeHueneeBa: 1€eMOHCTPUPOBATh
[IOHUMAaHUE IEPUOJUYECKON 3aBUCUMOCTH CBOICTB XMMHUYECKMX 3JIEMEHTOB OT MX
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nosnoxkeHuss B llepuoanueckoil cucreme, 3aKOHOB COXpPaHEHMsI MacChl BELIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO yYEHUS, 3aKOHa ABOraipo;

ONHKCBHIBATh M XapakTepu3oBaTh TabmmuHylo ¢opmy Ileproanueckoil cUCTEMBI
XUMHMUYECKUX DJIEMEHTOB: pPa3jinyaTh IMOHATHS «IJaBHas moArpynna (A-rpynmna)» u
«mobounass moarpynna (b-rpymma)», maneie u OoJibIIME TEPHOABI, COOTHOCHUTH
0003HaueHHsI, KOTOphle UMEIoTcsl B Tabnmue «llepmonmyeckas cucreMa XUMHUYECKUX
anemeHToB J[. M. MenneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMU CTPOCHHUS ATOMOB
XAMUYECKUX JJIEMEHTOB (COCTaB M 3apsa sapa, oOIIee YWCIO JJIEKTPOHOB H
pacnpeziesieHue UX M0 3JIEKTPOHHBIM CII0SIM);

KJIaccu(UIMPOBATh XUMHUECKHE IEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (10 YKMCIy U COCTaBy y4YacTBYIOLIMX B PEAKIMH BELIECTB, MO TEMJIOBOMY
sbdexry);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBOWCTBA BEIECTB PA3THMUYHBIX
KJIacCOB,  IOATBEp)KJas  ONMCAHME IPUMEpPaMHM  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

IIPOrHO3UPOBATh CBOICTBA BEUIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX IPEBPALLICHUN B Pa3JIMYHBIX YCIOBUSX;
BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JOJTF0 XUMUYECKOTO AJIEMEHTa 10 (hOpMysie COSAMHEHHS, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBope, NPOBOUTH PACUYETHI 0 YPAaBHEHUIO XUMUUYECKOH peakuu;

IIPUMEHITh OCHOBHBIE ONEPALMU MBICIUTEILHON AEATEIbHOCTH — AHAJIW3 U CHHTE3,
cpaBHEeHHE, 0000IIeHNE, CUCTEMAaTH3AIHNI0, KIacCU(UKAINIO, BBISBICHUE MPUYUHHO-
CIEACTBEHHBIX CBA3€d — I M3YYECHHUS CBOWCTB BELIECTB M XMMHUUYECKUX PEAKLHIA,
€CTeCTBEHHO-HAyYHbIE ~ METOABl  TO3HAaHUS  —  HaONIoIeHWe,  W3MEpeHHE,
MOJEJIMPOBAHNUE, SKCIIEPUMEHT (pEaJIbHbII U MBICIIEHHBIN);

ClleIoBaTh IpaBWIaM IOJb30BaHUS XMMHMUYECKOM TMOCYJOoM M  1a00paTOpHBIM
0o0OpyZIOBaHHEM, a TaKKe MpaBWIaM OOpalleHHs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKUHUSMHU IO BBIIIOJIHEHUIO J1a0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYEHHUIO
U COOMpaHWI0 Ta3000pa3HBIX BEIICCTB (BOJOPOJA W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MAacCCOBOM JOJIEN pacTBOPEHHOTO BEILIECTBA, IJIAHUPOBATH
U IIPOBOJUTH XUMHUYECKHE SKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U
KHCJIOT C TOMOIIBIO MHANKATOPOB (JIakMyc, (heHOI(PTaNTenH, METUIOPAHXK U JPYTHE).

K koHy oOyueHus B 9 kjacce mpeIMETHbIE Pe3ylbTaThl HA 0A30BOM YPOBHE JOJIKHBI
oTpaxarb chOPMUPOBAHHOCTH Y O0yUaIOUIUXCS YMEHHI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKHX IOHSATUH: XUMHUYECKUH 3JIEMEHT, aTOM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, [IPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHULATEIBHOCTb, CTENEHb OKUCIIEHUS, XMMMUECKas peaklus, XUMHUYecKas
CBSI3b, TEIUIOBOM 3PQPEKT peakiuu, MOoJib, MOJISIPHBIM 00BEM, pacTBOP, IEKTPOJIMTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJUTUYECKAs JUCCOLMAIMS, PEaKIu HOHHOTO OOMeHa,
KaTajau3aTop, XMMHUYECKOE paBHOBecHE, oOpaThMble U HEOOpaTUMbIE peakluu,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKUCIHUTEIb,  BOCCTAHOBUTEIIb,
OKHCIICHHE M BOCCTAaHOBJCHHE, AJUIOTPONHs, aM(OTEPHOCTb, XUMHUYECKas CBS3b
(KoBajlleHTHAsi, MOHHAs, METaJUIMYecKas), KpUCTAJUIMYecKas peléTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHYECKON peakuuu, IMpeAeabHO JO0INyCTUMAas
koHuenTpauus [IJIK BemiecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATUH U NPUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEILIECTB U UX IIPEBPALICHUI;

UCIOJB30BATh XMMHYECKYI0O CHUMBOJIMKY JJISi COCTaBJICHUS (OpPMya BEIIECTB H
YpPaBHEHUN XUMHYECKUX PEAKIIN;
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ONpEJENATh BaJCHTHOCTh M CTENEHb OKHUCIEHHUS XHUMHYECKUX DJJIEMEHTOB B
COEIMHEHUSAX pa3JIM4YHOIO COCTaBa, IMPHHAUIEKHOCTh BEIIECTB K OINpeAcIEHHOMY
KJIacCy COEAMHEHUH 1o (opMmyrnaMm, BUJ XUMUUYECKOW CBSI3M (KOBAJICHTHAs,, MOHHAs,
METaJJIM4YecKasl) B HEOPraHWYECKUX COEIMHEHUSX, 3apsA]l HOHA IO XUMHYECKOH
dbopmyrne, xapakrep cpelsl B BOJHBIX PAacTBOpaX HEOPraHWYECKHX COCTUHEHHH, THUII
KPUCTAJIIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cmbicha Ilepuoguyeckoro 3akona . . MenaeneeBa u AeMOHCTPUPOBATH
€ro TIOHMMAaHHE: ONHKCHIBATh U XapaKTepu30BaTh TabamuHyo ¢Gopmy llepuomnaeckoii
CHUCTEMBbl XMMHUYECKUX OJJIEMEHTOB: pa3juyarh MOHATHS «TJlaBHas noxarpymnmna (A-
rpynna)» u «nobounas noarpynna (b-rpymma)», Manele U OOJbIIME TEPHOJIBI,
COOTHOCUTh O00O3HAYEHHs, KOTOpPbIE HMEIOTCS B MEPUOJAUYECKOM Tabiuue, ¢
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHUS aTOMOB XMMMUYECKUX JIEMEHTOB (COCTaB U
3apsj sapa, o0lee YUCIIO JIEKTPOHOB U Pacpe/IesIeHUE UX 0 AJIEKTPOHHBIM CJIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHUH CBOWMCTB JJIEMEHTOB H HX
COEJIMHEHUI B IpeJesiax MajblX NEPUOJOB U IJIaBHBIX HMOJArPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIMPOBATh XUMHUECKHE IEMEHTHI, HEOPraHMYECKHE BEUIeCTBA, XUMUYECKUE
peakuuu (10 YHUCIy U COCTaBy y4YacTBYIOIIMX B PEAKIUH BEILIECTB, MO0 TENJIOBOMY
3P QexTy, Mo UIMEHEHHUIO CTETICHEeH OKUCIICHHS] XUMUYECKHUX SJIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIMME M crenuUUecKne XHMHYECKHE CBONCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPKIast OMMCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
HMOHHBIX YPAaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKITUI;

COCTaBJISITh YPABHEHUS AJIEKTPOJUTHUECKON AUCCOLUUALIMU KUCIIOT, IIEJI0YEH U COJIEH,
IIOJIHBIE U COKpPAILEHHBIE YPaBHEHUS peaKlUi MOHHOIO OOMEHa, YpaBHEHMsI peaklui,
MOATBEPXKIAIOLIUX CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXKJAY BELIECTBAaMU
Pa3IMYHbIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMM MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEeaKIUii;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBUCUMOCTH OT HUX CTPOEHMSI, BO3MOXHOCTU
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUM B Pa3JIMUHBIX YCIOBHSIX;

BBIYMCIISATE OTHOCUTEIBHYIO MOJIEKYIISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MaCCOBYIO
JOJTF0 XUMUYECKOTO AJIEMEHTa 10 (hopMysie COSAMHEHUS, MAaCCOBYIO JIOJIIO BEUIECTBA B
pacTBope, NPOBOIUTH PACUYETHI 0 YPaBHEHUIO XUMUUYECKOH peakuu;

coOMoaTh TpaBHja IOJI30BAHHMS XMMHYECKOM TOCYHOH ©  J1abopaTOpHBIM
0o0OpyZIOBaHMEM, a TaKXKe MpaBWiIa OOpalleHUs C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMHU TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHYECKUX OIBITOB MO MOJTYYCHHUIO
1 cOOMpaHUIO Ta3000pa3HbIX BEIIECTB (AMMHAKa U YIJIEKUCIIOTO Ta3a);

IIPOBOJUTH PEAKINH, TOATBEPXKIAIOIINE KAUECTBEHHBIN COCTAB Pa3IMYHbIX BEILECTB:
pacro3HaBaTh OMBITHBIM IyTEM XJIOpUI-, OpoMua-, MOauna-, KapOoHat-, docdart-,
CWJIHMKAT-, CyJdbdar-, THUAPOKCUI-UOHBI, KATHOHBI aMMOHHUS W HOHBI H3YYECHHBIX
METaJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEIIECTB;
IIPUMEHITh OCHOBHBIE OIEPALMU MBICIUTEILHON AEATEIbHOCTH — AHAJIW3 U CHHTE3,
CpaBHEHME, 0000IleHNEe, CHUCTEMATU3AlUI0, BBIABIEHUE IPUUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUIsl M3YYEHHS CBOMCTB BEIIECTB M XMMHYECKHUX PEAKIUMH, €CTECTBEHHO-
Hay4YHbIE METOJbl T[O3HAaHWS — HAOJIOJEHWE, W3MEpPEeHHEe, MOJEIUPOBAHHE,
SKCHEPUMEHT (peabHbI U MBICIEHHBIN).
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TEMATUYECKOE IINTAHUPOBAHHUE

8 KVIACC
Ne HaumeHoBaHue pa3aesioB U Komriectso ‘racos DuiekTpoHHbIE (11U PpOBLIE)
n/n TeM MPOrpaMMbl Bceero g;ﬁ“::::m’“”e II)[;)ﬁz:)l:)l;meCKue oOpa3oBaTe/ibHbIE pecypchl
Paszgea 1. IleppoHayasibHble XUMHYECKHE TOHATHS
Xumusi — BakHas 00J1acTh
1.1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK
MPAKTUYECKON JeSITEIbHOCTH https://m.edsoo.ru/7f41837¢
4eJloBeKa
12 BemecTtBa 1 XUMHUYECKHE 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Wroro o pazgeny 20
Pa3nes 2. BaxkHejilme npeacTaBuTe 1l HEOPraHMYeCKHUX BellleCTB
21 Bosnyx. Kucnopoa. [lonstue 6 bubnnorexka HOK
00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon. Ilonsarue o 3 1 bubnnorexka HOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [lonstue 06 5 1 1 bubnnorexka HOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 1 1 1 bu6mmoreka [IOK
' HEOPraHUYECKUX COCIUHEHUM https://m.edsoo.ru/7f41837¢
Hroro nmo pazgeny 30

Paznean 3. Ilepuoanueckuii 3axkon u Ile

puoauUecKasi cucteMa xXumuiyeckux 31eMeHToB JI. . MenneneeBa. CTpoenne aToMoB.
Xumuyeckasi cBsizb. OKMCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIHH

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnnorexka HOK
’ XUMUYeCcKux 3eMeHToB Jl. 1. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHnue atoma
3.2 XuMHUYecKas CBSI3b. 8 2 bu6moreka [IOK

15




OKHCIUTETHHO- https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHTEIILHBIC PEAKITUU
Hroro no pazneny 15 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
PesepBHoe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 63 5
I[TPOTPAMME
9 KVIACC
KosmuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB 1 TeM udposbie
Ne n/m OpOrpaMMBb pasi Beero KonTpoabusie | IlpakTuueckue f)l%p(zlg:m ar eJ)IbHM e
padoThbl padoThbl pecypebi
Paspnen 1. BemiecTBO U XUMHYECKHE peaKIMU
1.1 [ToBTOpEHue u yrioyOnenue 3HaHUM 5 1 bubnnorexka HOK
OCHOBHBIX Pa3/IesioB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
) peaKiuit https://m.edsoo.ru/7f41a636
13 DNEKTPOTUTHIECKAS TUCCOIHAITHSI. ] 1 1 bu6mmoreka [IOK
XUMUYECKUE peakliy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTauibl 4 UX cOeIMHEHUSA
21 OO6mast XxapaKTepUCTUKA XUMHUECKIX 4 1 bubnuorexa [JOK
) anemeHTOB VIIA-rpymnmel. ["amorenst https://m.edsoo.ru/7f41a636
22| mewenton Virupynme. Cepan et 6 BuGmnorera LIOK
https://m.edsoo.ru/7f41a636
COCIIMHEHUS
23 OO6mast XxapaKTepUCTUKA XUMHUECKIX 7 1 bubnuorexa [JOK
aneMeHToB VA-rpynmsl. A3ot, pocdop u nx https://m.edsoo.ru/7f41a636
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COCAMHCHU

OO6mast XxapaKTepUCTUKA XUMHYECKIX

bu6mmoreka [IOK
24 igzﬁgi LZigrfﬂy;;iﬁz’mepon H 8 https://m.edsi.ru/7f4 12636
Wroro o pazgeny 25
Paznen 3. MeTa/iibl U MX COETMHEHMSI
. bubmnoreka LJOK
3.1 OOGmue cBoiicTBa METAJIIOB 4 https://m.edsi.ru/7f41a636
32 Baxxnenmme MeTaIUTBI ¥ UX COSTMHEHHUS 16 Eggiﬁiiﬁiiﬂﬁn 412636
Wroro o pazgeny 20
Pasznen 4. Xumus u okpyskaionias cpeaa
4.1 BeniecTBa u Mmarepualibl B )KU3HU YEJIOBEKA 3 bubmorexa LJOK
https://m.edsoo.ru/7f41a636
Wroro o pazgeny 3
PesepBHoe Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
N KoJsmyecTBO 4acoB DJIeKTPOHHBbIE HU(PPOBHIE
n/_n Tema ypoka Beero Kontpoabneie | Ilpakruyeckue | 00pazoBaTesbHbIe
padoThI padoThI pecypcebl
1 [Ipenmer xumuu. Posib XuMuu B KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsaTue o MeTo1ax MO3HAHUS B XUMUH 1 https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «[IpaBuna
3 paboTHl B 1a00OPATOPUU U IPUEMBI 1 bubnuorexa [JOK
oOpailieHus ¢ J1abopaTOPHBbIM https://m.edsoo.ru/ff0d23dc
000pyTOBaHUEM
4 Uuctele BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaeneHus cmeceit https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padota Ne 2 «Paznenenue BuGnorexa LJOK
5 cMmecel (Ha mpuMepe OYUCTKU MOBAPEHHOU 1 https://m.edsoo.ru/ff0d28c8
COJIH)»
6 ATOMBI U MOJIEKYJIBI 1 bubmorexa LHOK
https://m.edsoo.ru/ff0d2a6¢
7 XUMUYECKUE 3JIEMEHThI. 3HAKH (CUMBOJIbI) 1 bubnnorexka HOK
XUMUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
bubmmoreka [IOK
8 [IpocThie u craoXxHBIE BELIECTBA 1 https://m.edsoo.ru/ff0d2a6¢
bubmmoreka [IOK
9 ATOMHO-MOJIEKY/ISIPHOC YUCHHE 1 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIIECTB. BuGniorexa LJOK
10 Xumunyeckas popmyina. BaneHTHOCTs aTOMOB 1 https://m.edsoo.ru/ff0d2eae
XHUMHYECKUX 3JICMCHTOB
11 OTHOcHUTENbHAS aTOMHAs Macca. 1 bu6mmoreka [IOK

OTtHocuTenbHAasE MOJIEKYJISIpHAs Macca

https://m.edsoo.ru/ff0d323¢c
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MaccoBas 7011 XUMHYIECKOT0 JIEMCHTA B

bu6mmoreka [IOK

12 COEIMHEHUN https://m.edsoo.ru/ff0d350¢c
13 KommuecTtBo Beniecta. Mouib. MoirsipHas bubnunorexka HOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYECKUE SBICHHUS. bu6mmoreka [IOK
XuMHYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs IPOTEKAHUS bubnnorexka HOK
XUMHUYECKUX PEeaKIHi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHs MacChl BEIIECTB. bubnnorexka HOK
XUMUYECKUE YPaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Berauciienus kommdecTBa, MacChl BEIISCTBA bu6mmoreka [IOK
110 YPaBHEHUSM XUMHUYECKHX PEaKIH https://m.edsoo.ru/ff0d5708
PR i — BuGmrorexa LIOK
’ ’ ’ https://m.edsoo.ru/ff0d3{34
obmeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 BHHHKJJ'I_I(?HGC))II/I(():FO O6ogl?leeHMe U bubmmorexa LIOK
: . https://m.edsoo.ru/ff0d40c4
cHCTeMaTH3alHs 3HAaHUH
20 KonTponbnas padora Nel no treme bubnnorexka HOK
«BeiecTBa 1 XUMHUYECKUE PEAKITUID) https://m.edsoo.ru/ff0d4290
B — CMECh T'a30B. TaB B .
21 Kzziﬁ)on C— iieMZ?{(; Higzcioe (;Seiluygc?mo bubmorexa LHOK
' https://m.edsoo.ru/ff0d448e
O30H
DU3NYECKUE U XUMUYECKUE CBOMCTB
22 Knciopeocﬂa ?pealcm/m slilflcfle(i-ll/(l)ﬂ Cro;eHHe) bubmmorexa LIOK
’ ' https://m.edsoo.ru/ff0d4614
ITouarue 00 oxcugax
i BI I HUS KU B
23 J(1:a6oocg)egopp?; ZlqﬁpOMHann;?oﬂcin bubmorexa LHOK
' https://m.edsoo.ru/ff0d497a
[IpuMeHeHne kucnopoaa
TennoBoit 3 pexT XxumMuueckon peakuu, BuGnorexa LJOK
24 MIOHATHE O TEPMOXUMHUYECKOM YPaBHEHHH,

OK30- U SOHAOTCPMHUYCCKUX PCAKIUAX

https://m.edsoo.ru/ff0d4790
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TomnuBo (HedTh, yrojib U METAH).

25 3arps3HeHre BO3/1yXa, CIIOCOOBI €ro bubmorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
IIPEIOTBPAICHUS
o
26 | dlonyeenmen cotmpane Kicaopota Bubmorera LIOK
. ’ https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOUCTBY
27 Bozopor — nai1eMeHT U MpOCTOE BEIIECTBO. bubnnorexka HOK
HaxoxpaeHnue B mpupojie https://m.edsoo.ru/ff0d4dd0
78 duznyecknue 1 XUMUYECKHIE CBOMCTBA bu6mmoreka [IOK
BoJiopoJia. [Ipumenenue Bojopona https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHCIIOTAX U COMSAX bubmorexa [IOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sl moTy4eHus: BOJopoa B bubnuorexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
0 4 110 TEM
31 gﬁiﬁ;ﬁ:ﬁeﬁ Ei%i;gue Bocg)logoza bubmorexa [IOK
. ’ https://m.edsoo.ru/ff0d4{42
W3YYCHHE €r0 CBOUCTBY
. N bubnuorexa [JOK
32 MouisipHblii 00BEM Ta30B. 3aKOH ABOIaIpo https://m.edsoo.ru/f0d542¢
| D o e s B LOK
N https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIH 00BEMY
o | Do odios e o o B LOK
o https://m.edsoo.ru/ff0d5708
OTHOIICHHI Ta30B
35 dusnyeckre 1 XUMUYECKHIE CBOMCTBA BOJEI bubmorexa LJOK
https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuil. [Tonsarue 06 bubnuorexa [JOK
UHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HachleHHbie 1 BuGnorexa LJOK
37 HEHACHIIEHHBIE pacTBOPBL. MaccoBas 1071

BEIIIECTBA B PaCTBOpE

https://m.edsoo.ru/ff0d5b40
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[IpakTnueckas padorta Ne 5 o teme

38 «IIpuroToBieHne pacTBOPOB C ONMPEACIEHHON bubmorexa LOK
., . R https://m.edsoo.ru/ff0dSeba
MacCOBOM JIOJICH pacTBOPEHHOTO BEIIIECTBAY
39 KonTponbHas padora Ne2 no teme bubnnorexka HOK
«Kucnopona. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcuapl: cocTaB, Kiaccuukanus, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tosmydyenne u XuMHYECKHE CBOMCTBA
41 KI/ICJ‘I}:)qTHI)IX OCHOBHBIX U aM(DOTEpPHBIX bubmorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHuUsI: COCTaB, KIacCU(pUKAIIHS, bubmuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XUMHUYECKUE CBOWCTBA bubnnorexka HOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kinaccudukarus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tosydenne 1 XMMHYECKHE CBOMCTBA KUCIIOT bubmorexa LHOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemnue): HOMEHKIIATypa, CIoco0bl bubnuorexa [JOK
MOJIy4eHUs, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME bubnuorexa [JOK
«OCHOBHBIE KJIAaCChl HEOPTAaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COCJIMHEHUIN»
['enernueckas cBs3b MEXKIY KJIacCaMU bubnnorexka HOK
48 .
HEOPraHUYECKUX COCIMHEHUM https://m.edsoo.ru/00ad9as0
. bubnuorexa [JOK
49 O06o01enre u cucreMaTu3anus 3HaHU I https://m.eds0o.ru/00ad9ch?
Kontponbaas padota Ne3 no teme BuGniorexa LJOK
50 "OCHOBHBIE KJIACChl HEOPraHMYECKUX

coenrueHun"

https://m.edsoo.ru/00ad9ela
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[TepBbie MOTBITKY KIacCU(UKAITUN

51 XUMHYECKUX 2JIEMEHTOB. [loHATHE O TpynIax Bubmaorexa IIOK
) pyn https://m.edsoo.ru/00ad9ffa
CXOJIHBIX DJIEMEHTOB
| Depomresat on s Tepuosera Bumorera 110K
o https://m.edsoo.ru/00adas52c
Meuneneena
53 Ilepuoasl, TPYIIIEL, TIOATPYIIIEI Bubmaorexa LIOK
PHOJBL, TPYIIBL, TOATPYI https://m.edsoo.ru/00adas52¢c
54 Crtpoenue atomoB. CocTaB aTOMHBIX SI7IEP. bubmuorexa [JOK
H3oTtonsl https://m.edsoo.ru/00ada342
s | Copoeume o ofosose souce Bumorera 0K
proa T https://m.edsoo.ru/00ada6bc
Meuneneena
XapaKkTeprucTUKa XUMHIECKOTO QHSMGHTa o Bubmiorexa LIOK
56 €ro NoJIoKeHuto B [leproaudeckon cucreme )
https://m.edsoo.ru/00ada824
. . MenneneeBa
3nauenue [leproanueckoro 3aKoHa ajis
57 pa3BuTusA Hayku u npaktuku. . 1. bubnnorexka HOK
MenneneeB — y4€Hbli, Ieaaror u https://m.edsoo.ru/00ada96e
IpaXIaHUH
58 Ezzigf/;l:;?.zp I(/)Iz .3(13361({)1/?; /e giz If)ccm?lcxas[ bubmorexa LJOK
1 P https://m.edsoo.ru/00adb33c¢
IpoBepouHasi paboTa
59 i(g;{ nggzgzigiioglnﬁfngKz{M;ﬂ3b» / Bubmaorexa LIOK
P N ) https://m.edsoo.ru/00adb486
Bcepoccuiickast mpoBepodHas paboTa
60 DNEeKTPOOTPUIIATEILHOCTH ATOMOB bubnuorexa [JOK
XAMHYECKNX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonHas xuMmuyeckas CBI3b Bubmiorexa HOK
https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
62 KoBanenTHas nossipHas XUMU4€ECKas CBSI3b

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

63 KoBanenTHas HenossipHas XUMUYECKas CBA3b 1 https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
64 Crenens okuceHHA ! https://m.edS(])i.ru/OOadae28
65 OKHCAUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU 1 bubmorexa LOK
https://m.edsoo.ru/00adb076
66 OKHCIMTEIN U BOCCTAHOBUTEIIN 1 bubmorexa LHOK
https://m.edsoo.ru/00adb076
67 EEE:E;I;IT’IHHSZEEE .3(1336131/?; 231121\1:6 «Ctpoenue 1 bubmorexa [IOK
AToMa. XUMUHECKas CBS3hy https://m.edsoo.ru/00ad9cb2
63 PesepBHblit ypok. O60011eHNE U 1 bubnnorexka HOK
CHUCTEeMaTH3aInsl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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9 KJIACC

KoauuecTBo 4acoB

JJIeKTPOHHbIE N (poBbIe

Nen/m | Tema ypoka Konrpoabnsie | IlpakTuyeckne | 00pasoBaTesibHbIe
Bcero
padoThI padoThI pecypcebl
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?TGMI; XUMUYECKUX BHGMEHT(J)IB pIRn Y| 1 bubmorexa LOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
2 XI/IMI/I‘-ICCKEIX AJIEMEHTOB TIEPBBIX TPEX 1 bubmorexa LOK
p p https://m.edsoo.ru/00adb6bb
MEePUOIOB

3 Knaccudukanus u HomeHkiarypa 1 bubnnorexka HOK
HEOPraHMYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
Buibl XUMHUYECKOM CBSI3U M TUIIBI bu6mmoreka [IOK

4 N 1
KPUCTAJUTMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no treme

5 «IToBTOpeHue u yriayOneHue 3HaHUI 1 1
OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiaccay
Knaccudukanus XuMudeckux peakiu 1mo bubmuorexa [JOK

6 1
pa3IUYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTH XUMUUYECKOHN PEAKIIUU.

7 [TonsiTue o FOMI())FGHHI)IX W TeTE OFGI:)HHLII)I( 1 bubmorexa LOK

p https://m.edsoo.ru/00adbe9a
peaKIHsIX
[TonaTHE O XMMUYECKOM PAaBHOBECHUH.

3 ®daxTopsl, BIUSAIOLINE HA CKOPOCTh 1 bubnnorexka HOK
XMUMHUYECKON PEAKIMH U MOJIOKEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS
OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC bu6mmoreka [IOK

9 1
peakiumn https://m.edsoo.ru/00adcade

10 Teopust AJIEKTPOIMTUUECKON JUCCOLUALIUY. 1 bubnnorexka HOK
CunbHbI€ U Cl1a0ble AIEKTPOJIUTHI https://m.edsoo.ru/00adcd68

11 HoHHbIE ypaBHEHHSI peakui 1 bubanorexka HOK
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https://m.edsoo.ru/00add448

XUMHYECKHE CBOUCTBA KUCIOT U OCHOBAHUU

bu6mmoreka [IOK

12 B CBETC HPC/CTaBIeHIH 00 https://m.edsoo.ru/00add5d8
AIIEKTPOIMTUICCKON TUCCOITAIINN
15| mpeserammemi o6 srexmpommeeroi BuGmrorexa LIOK
pei P https://m.edsoo.ru/00add8b2
JMCCOIMAIIAN
14 [TonaTHe 0 ruapon3e conen bubmmorexa LIOK
P https://m.edsoo.ru/00add9d4
. bubnuotexa [JOK
15 O0001IeHne U cUCcTEMATH3aIMsI 3HAHUA https://m.edsoo.ru/00addd12
16 [IpakTuueckas padora Ne 1. «Pemenue bubnnorexka HOK
SKCIEPUMEHTAIbHBIX 3370a4» https://m.edsoo.ru/00addbfa
7 Oneapammeetan uccommi BuGmrorexa LIOK
P o LTI https://m.edsoo.ru/00addecO
XUMHUYECKUE PEaKIH B PACTBOPAX»
18 OO11as XxapakTepUCTUKA FaJIOreHOB. bubnnorexka HOK
XUMHYECKUE CBOMCTBA HA IPUMEpPE XJIopa https://m.edsoo.ru/00addfe2
o | Tmopomsaapor Conmas i Bumorera LOK
’ i ’ https://m.edsoo.ru/00ade104
IpUMEHEHHE
SR S — uGmiorexa LIOK
Oy 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTBY»
g | oo s e Bumorera 0K
peatit, s p A https://m.edsoo.ru/00ade488
M30BITKE
2 OO011as xapakTepucTuka 31eMeHToB VIA- bubnnorexka HOK
IPYIIIbI https://m.edsoo.ru/00ade64a
AmnorponHsie MOI[I/I(bI/.I'KaHI/II/I CepeI. Bubniorexa LIOK
23 Haxoxnaenue cepbl u €€ coelMHEHUH B

pupoie. XMMHUYECKHE CBOMCTBA CEPBI

https://m.edsoo.ru/00ade64a
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24 CepoBosopoa, cTpoeHue, (pru3nuecKue u bubnnorexka HOK
XMUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunsl cepel. CepHast KUCIIOTA,
25 @HSHE@CKI/IIG) u XI/I]\EI/I‘IGCKH@ CBOMCTBA. bubmorexa LHOK
’ https://m.edsoo.ru/00adea28
pUMEHEHHE
XHAMHMYECKUE PEAKLINH, JIEKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOTO CII0co0a MoTy4yeHus bubnnorexka HOK
CEpHOM KUCIIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKalOILEH Cpelibl COCTMHEHUSIMU CEPBI
27 Brrunciaenne MaccoBOM T0JIM BRIXOAa bu6mmoreka [IOK
IIPOJIyKTa peakuuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTUKa 3JeMEeHTOB VA-
78 rpynmsl. A30T, paclpoCTpaHEHUE B bubnnorexka HOK
npupoe, GU3nuecKue u XuMUYECKue https://m.edsoo.ru/00adeea6
CBOWCTBA
AmMuak, ero pusnyeckue u XuMUYECKUe bubnnorexka HOK
29 o
CBOICTBA, [IOJIy4€HUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[IpaxTnueckas padorta Ne 3 o Teme
30 «1PIOJ1 eHue athHaKa W3Yy4EHUE ero bubmorexa LHOK
YT » 1Y https://m.edsoo.ru/00adf180
CBOWCTBY
31 A3oTHas KuciorTa, e€ pusnueckue u bubnnorexka HOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Vcnonp30BaHWe HUTPATOB M COJICH
3 aMMOHMUS B KaY€CTBE MUHEPAIbHBIX bubnuotexa [JOK
ynobpenuii. XuMU4ecKoe 3arpsa3HeHue https://m.edsoo.ru/00adf518
OKPYXKAIOIIEH Cpelibl COCTUHEHNUAMU a30Ta
dochop. Oxeun pocdopa (V) u pochopnast
33 KI/ICJ'I(l())TE ¢)H3H§G§KI/IS I/IpXI/IEVII/I)‘IGC?iI/qu) ’ bubmorexa LHOK
L https://m.edsoo.ru/00adf68a
CBOWCTBA, MMOJIy4CHHE
Hcnons3oBanne GpochaToB B KayecTBe
o . bubnuorexa [JOK
34 MUHEpaJIbHBIX y100peHuil. 3arps3HeHne

MIPUPOIHOM cpenbl hochaTamu

https://m.edsoo.ru/00adfc20
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Yraepoa, pacipocTpaHeHHE B IPUPOJE, bubnuorexa [JOK
35 .
(bu3nyecKkrue 1 XMuMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yriaepoaa, ux Gu3ndecKue u
36 XUMHYECKHE CBOMCTBA. DKOJIOTHUCCKHE bu6mmoreka [IOK
poOsieMbl, CBSI3aHHBIE C OKCUAOM YIJiepo/ia https://m.edsoo.ru/00adfebe
(IVv)
37 VYroapHasg KucioTa u €€ coau bubmorexa LOK
https://m.edsoo.ru/00ae006¢
[IpakTrueckas padota Ne 4 mo Teme
38 "1'II)OJ1 eHHUE IJ)'IGKI/ICJ'IOFO rasa bubmorexa LHOK
v T - " https://m.edsoo.ru/00ae027¢
KauecTBeHHas peaknusi Ha KapOOHAT-HOH
[TepBoHayaIbHBIC MOHATHS 00
39 0 rpaHquCKI/Ix BEIECTBAX KaK O Bubmaorexa LIOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIIIepo/ia
Kpemnuii u ero coeiuHEHUs.
40 T gmamuqecmd 01);[ K /[nio Poccuiickoti bubmorexa LOK
P https://m.edsoo.ru/00ae080a
HAayKu
[IpakTuueckas padora Ne 5. Pemenue
A1 AKCIIEPUMEHTAIIBHBIX 337124 110 TEME bubnuorexa [JOK
«BaxHeime HeMeTauTbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHUS
KonTponbraas padora Ne3 mo teme
42 «Baxg{eﬁmne geMeTannH " UX bubmorexa LHOK
https://m.edsoo.ru/00ae0el18
COCTMHCHUS
OO6mast XxapaKTepUCTUKA XUMHUECKIX
43 3JIEMEHTOB — METAJUIOB. MeTaindeckas bubnuorexa [JOK
CBSI3b M METAJUINYECKasi KpUCTAJUIMYECKast https://m.edsoo.ru/00ae103e
pemérka. Guznyeckue CBOMCTBA METAIOB
XUMHYECKHE CBOMCTBA METAJIJIOB.
44 DIIEKTPOXUMHUUECKUI P HAIPSHKEHUH bubmorexa LJOK
P p p https://m.edsoo.ru/00ael 156
METaJJIOB
45 OO6mwme cnocoObl MOTYYSHUST METAJLIOB. bubmuotexa [JOK
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CrnaBel. Berurcnenust o ypaBHEHUSIM
XUMHUYECKUX PEaKLUi, eCI1 OJUH U3
pEeareHToB COJAEPKUT MPUMECH

https://m.edsoo.ru/00ael156

46 [ToHATHE O KOPPO3HUH METAIIIOB bubmorexa LIOK
https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK

47 Henourbie meraLib! https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M THAPOKCUIBI HATPHUS U KaJTHs bubmorexa LHOK

A P A P https://m.edsoo.ru/00ael14b2

49 [IlenouHo3eMeNbHBIE METAUIBI — KAJIBIIUN U bubnuotexa [JOK

MarHuiu https://m.edsoo.ru/00aelSe8
50 Baxueiimue coequHESHAS KaTbITUs bubmorexa LHOK
g B https://m.edsoo.ru/00aelSe8
51 O0006111eHNE U CHCTEMATHA3ALUS 3HAHUI
n N bubnuotexa [JOK
52 XKécTkocTh BOJIBI U CLIOCOOBI €€ yCTpaHEHUs https://m.eds0o.ru/00ae] 886
| S 6 oo B 10K
" g A https://m.edsoo.ru/00aclae8
yCTpaHCHUS
. bubnuorexa [JOK
>4 Amomnini https://m.edsoo.ru/00aelc64
55 Am@oTepHbIe CBOWCTBA OKCUAA U bubnnorexka HOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [IOK

36 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcunpl, TuAPOKCUIBI B comu kene3a (1) u bubnuorexa [JOK

xenesa (I11) https://m.edsoo.ru/00ae35e6
58 O0006111eHNE U cCUCTEMATHA3ALUS 3HAHUI

[IpaxTuueckas padora Ne 7. Pemenue Bubmorexa LIOK
59 AKCIIEPUMEHTAJIBHBIX 33724 110 TEME

«BasxkHeHe MeTallIbl ¥ UX COCTMHEHM S

https://m.edsoo.ru/00ae3de8
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Brruncnenus mo ypaBHEHUSIM XUMHYECKUX
peaKIuii, €Clii OJIMH U3 PEareHTOB JaH B

bu6mmoreka [IOK

AN JKUT IIPAMECH. 1
o gi?:ff;e;:m 1(\:/[(:?:?:1;30171 I[(I))J'II/I ilcﬂxo,ua https://m.edso0.ru/00ae1750
MPOIYKTA PEaKIHH
61 O0006111eHNE U CHCTEMATHA3ALUS 3HAHUI 1
62 KonTtponbHas padora Ned4 o teme 1
«BasxkHeHne MeTallIbl ¥ X COSIMHEHM S
63 BemecTBa u maTepuaiisl B IOBCEJHEBHOM 1 bubnnorexka HOK
KU3HU YeJIOBEKa https://m.edsoo.ru/00ae3£50
64 XUMHUYECKOE 3arpsi3HEHUE OKpY Karolei 1 bubnnorexka HOK
Cpelibl https://m.edsoo.ru/00ae4270
65 Ponp xumMuu B pelIeHnH dKOJIOTHYECKUX 1 bubnnorexka HOK
npooieM https://m.edsoo.ru/00ae4270
66 PesepBHblit ypok. O60011eHE U 1 bubnnorexka HOK
cUCTeMaTH3allusl 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O60011eHNE U 1 bubnnorexka HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
63 PesepBHblit ypok. O60011eHNE U 1 bubnnorexka HOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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B (be,[[epaHLHLIX U PCTUOHAJIBHBIX IIpOoHEAYypaX OLCHKH KadceCTBa O6p8.30BaHI/I}I
HCIIOJIB3YCTCA TCPCUCHDb (KOI[I/I(I)I/IKaTOp) pacnpeaciCHHbIX TII0 KJaCCaM MPOBCPACMBIX
Tpe6OBaHHﬁ K pe3yjibTaTaM OCBOCHUA OCHOBHOM O6pa30BaTeJIBHOf/'I nporpamMmmbl OCHOBHOT'O
O6H_ICTO O6pa3OBaHI/ISI " 3JICMCHTOB COJACPIKaHUA 10 XUMUMU.

HpOBepHCMLIe Tpe6OBaHI/ISI K pe3yjibTaTaM OCBOCHUSA OCHOBHOM O6paBOBaTeJ'ILHOI71 nporpaMMbl

(8 Kmacc)
Kon ITpoBepsieMble TpeIMETHBIE PE3YIbTAaThl OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON
IIPOBEPSEMOT IIpOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
0 pe3yabpTaTa
1 Ilo teme: "llepBoHavanbHbIE XMMUUYECKHUE OHATHS"

1.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX MOHATHI: aTOM, MOJIEKYJIa, XUMHUYECKUI
3JIEMEHT, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMeCh (OJHOPOAHAA U
HEOJHOPOJHAsI), BAJIEHTHOCTb, OTHOCHUTEIbHAs aTOMHAs M MOJEKYJSpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J0Js XHMHYECKOIO
3JIEMEHTa B COEJMHEHUU, MOJIAPHBIN 00BEM, XMMHUYECKas peakius, Kiaccu(uKaus
peakuuii: peakluu COEOUHEHMs, PEaKUUU pa3JIOKEHUSA, PEAKLUU 3aMEIICHHUs,
peaknuu oOMEHa, 3K30- U SHAO0TEPMHUECKUE PEaKIUH, TEerIoBoi 3¢ddekt peakuuu,
pacTBOp, MaccoBasi J10Jis BellecTBa (IPOIICHTHAs! KOHLEHTPAIHs) B paCTBOpE

1.2 WJUTIOCTPUPOBATh B3aHMOCBSI3b OCHOBHBIX XMMUYECKUX HOHITHM M NPUMEHATH 3TU
MTOHATHS IIPU ONHMCAHUU BEIIECTB U UX NIPEBPAILEHUI

1.3 UCIOJb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBJeHUS (OpPMYyN BELIECTB U
YPaBHEHUN XMMUYECKUX PEAKIIUI

1.4 pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MaccChl BELIECTB, IOCTOSHCTBA COCTAaBa,
aTOMHO-MOJIEKYJISIPHOTO YUEHUs, 3aKOHa ABOrajapo

1.5 OIpENIeNATh BAJEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCTMHEHUSX

1.6 KJIaccu(UIUMpPOBaTh XUMUYECKHUE peakiuu (M0 YHCIy M COCTaBy YYaCTBYIOIIUX B
peaKIMy BEUIeCTB, 10 TenIoBoMYy 3 deKTy)

1.7 BBIYHCIISATE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BEIIECTB

1.8 BBIUMCIIATH MAacCOBYIO JIOJI0 XUMHUYECKOTO JIeMEHTa Mo (hopMysie COeTMHEHHUS,

1.9 BBIYHCIISITE MAaCCOBYIO JIOJII0 BELIECTBA B paCTBOPE

1.10 MPUMEHATh €CTECTBEHHO-HAYYHbIE€ METOJbl MO3HAHMS - HAOIIOJCHUE, U3MEpEHHE,
MOJIETIMPOBAHUE, FIKCIIEPUMEHT (peasIbHbIN U MBICIICHHBIH)

2 Ilo Teme: "BaxHeilne npeIcTaBUTENIN HEOPraHUIECKUX BEIECTB"

2.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX IOHATUN: OKCHJ, KUCIOTA, OCHOBaHHE,
COJIb

2.2 ONPEIEIATh PUHAJIEKHOCTh BEILECTB K ONPENCIEHHOMY KJIAcCy COEAMHEHHH IO
dbopmynam

2.3 KJIaccu(UIIMPOBATh HEOPraHUUYECKHE BEIIECTBA

2.4 XapakTepu30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA BEILIECTB Pa3IMYHBIX
KJIacCOB, MOATBEpP)KIas ONUCAaHUE NPUMEpaMH  MOJIEKYJISPHBIX  ypaBHEHUN
COOTBETCTBYIOILUX XUMUYECKUX PEAKIIUI

2.5 IIPOrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MOYHOCTHU MPOTEKAHUS] XUMUYECKUX [TPEBPALLEHUI B Pa3JIMYHbBIX YCIOBUAX

2.6 ClIeZIOBaTh TpaBWJIaM TIOJb30BAHUS XHMHUYECKOM TOCyAoH U JabopaTOpHBIM

O60py,Z[OBaHI/IeM, a TAaKXC IpaBUJIaM O6paH_[CHI/I$I C BCIICCTBaAMHU B COOTBCTCTBHH C
HHCTPYKIIUAMHU 110  BBIIIOJIHCHHUIO J'Ia60paTOpHBIX XUMHUYCCKUX  OIIBITOB IIO
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MOJIy4EHHUI0O U COOMpaHHIO Ta3000pa3HBIX BEIIECTB (BOAOPOJa M KHCIOPOJa),
IIPUTOTOBJICHUIO PAaCTBOPOB C OIPEACIEHHOM MacCOBOW JI0JIEM pPAacCTBOPEHHOTO
BCIIECTBA, IUIAHUPOBATb U  INPOBOAUTH XUMUYECKHE  OKCIEPUMEHTHI 110
pacrno3HaBaHUIO PacTBOPOB LIEJIOYEH M KUCIOT C IIOMOLIbIO MHAUKATOPOB (JIaKMYC,
beHondTanent, METUIOPaHX U JPYyTrHe)

2.7

IMPpOBOAUTD paC‘{éTLI 110 YpaBHCHHIO XUMHYECKOM pCaKknunmn

I[To Tteme: "llepmoamueckuii 3akoH u Ilepuomuueckas cucreMa XUMHUYECKUX
anemeHTtoB  J.MI. MenneneeBa. CtpoeHune atomoB. XHMMHYECKast  CBSI3b.
OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINU"

3.1

PaCKpbIBATh CMBICII OCHOBHBIX XMMHYCCKHX MMOHSTHM: AApO aroMma, BHCKTpOHHBIﬁ
clioit aToMa, aToMHasd Op6I/ITaHB, paauyCc aromMa, XUMHUYCCKasd CBA3b, MOJIIpHAA U
HCTIOJIApHAsA KOBAJICHTHAA CBA3b, JJICKTPOOTPHULIATCIBHOCTb, MOHHAA CBSA3b, HOH,
KaTHOH, aHHOH, CTCIICHb OKHMCJICHUA

3.2

KJ]aCCI/I(I)HLII/IpOBaTL XUMHWYCCKHUEC 3JICMCHTLI

3.3

ONUCBHIBATh M XapakTepus3oBaTh TabauuHyto Qopmy Ilepuoanyeckoir cucTembl
XHUMUYECKUX 3JIEMEHTOB: Pa3uyaTh MOHATHS '"TriaBHas moarpymmna (A-rpymma)’ u
"moOounas noarpymnmna (b-rpynmna)", "mansie" u "6onpiime" nepuoab

3.4

packpsiBath cMbica [lepuoanueckoro 3akona /[.JMI. MenneneeBa: 1eMOHCTpUPOBATh
IMOHUMAHUE MEPUOJIUYECKON 3aBUCUMOCTU CBOMCTB XMMHMUYECKHUX AJIEMEHTOB OT HX
1oJiokeHus B [lepuoamyeckoi cucreme

3.5

COOTHOCHUTD O603Ha‘leHI/I$I, KOTOPLIC UMCIOTCA B Ta6J'II/II_Ie "Hepuo;mqecxaﬂ cucreMma
XUMHUYCCKHUX JJICMCHTOB I[I/I MCHILCJ'ICeBa" C YHCJIOBBIMHU XapaKTCPHUCTUKAMU
CTPOCHHUA ATOMOB XHMHYCCKHUX 3IJICMCHTOB (COCTaB H 3apsan daapa, o6mee YHuCJI0
QJICKTPOHOB U paCPCACIICHUC UX 11O 3JICKTPOHHBIM CJ'IOSIM)

3.6

OoNpCACIIAATL CTCIICHL OKUCIICHHUA 3JICMCHTOB B 6I/IHapHBIX COCAMHCHUAX

3.7

ONpCACIIAATL BUI XHMHUYECKOM CBSI3HU (KOB&J’ICHTH&H n I/IOHHaH) B HCOPraHUYCCKUX
COCAMHCHUAX

ITpoBepsieMbie r1eMEHTHI coiepkanus (8 kiacc)

Kon

HpOBCpHCMLIfI QJICMCHT COACPKAHUSA

HepBOHaanLHLIe XUMHUYCCKUC ITOHATHUA

1.1

Hpe;[MeT XUMUHU. Poiab XMMHH B KM3HHU Ye€IOBEKAa. XHMHS B CHUCTEME HayK. Tena u
BemiecTBa. GU3MYECKHE CBOMCTBA BEMIECTB. ArperaTHoe COCTOSHHE BCIICCTB

1.2

[TonsitTne o Meromax mo3HaHUs B XUMHUHU. YwucThle BemiecTBa U cMmecH. CrocoOs
pas3aelieHus: CMecen

1.3

ATOMBI U MOJICKYJIBI. Xumudeckrue d3iaeMEHTBL. CHMBOJIBI XMMHYECKUX DJICMEHTOB.
HpOCTLIe 1 CJIOKHBIC BCIIICCTBA. ATOMHO-MOJ]CK}/J'IHPHOC YUYCHHC

1.4

XuMHu4eckas (bopMyna. BaneHTHOCTL aTOMOB XHMMHMYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHas aTroMHas Macca. OTHOCHTEILHAs
MOJICKYJIIpHast Macca. MaccoBas g0yl XUMHYECKOI'0o 3JIEMEHTA B COSIUHECHUN

1.5

KonunuectBo BemectBa. Mosb. MonsipHas macca. B3auMocBs3b KOJIMYECTBA, MACChl U
quclia CTPYKTYPHBIX €IWHHUIl BemiecTBa. Pacuérel mo dopMmylraM XUMHUYECKHX
COEIMHEHU

1.6

du3nueckue U XMMHUYECKUE SIBJICHHsS. XUMUYECKasl peakius U e€ MpU3HaKU. 3aKOH
COXpaHEHHUs MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kinaccudukanus XUMHIECKUX
peaxiuit (CoeqMHEeHMsI, Pa3JI0KEeHIs, 3aMeIleHuUs, 0OMEeHa)

1.7

XUMUYECKUN SKCIEPUMEHT: 3HAKOMCTBO C XHMHUYECKOH IOCYAOH, C IpaBHJIaMHU
paboThl B nabopaTtopuu U npuéMamMu oOpalieHus ¢ J1abopaTopHbIM 000pYAOBAaHUEM,
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M3YYCHHE M OMHCaHue (PU3MYECKHX CBOWCTB 0OOpa3lloB HEOPTaHWYECKUX BEIIECTB,
HaOmofeHne ¢u3nueckux (TUIaBIeHUE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B
CTyNKe, KHIICHHME W KOHJCHCAIUs BOJbl) U XUMHUYECKUX (TOpPEHHE CBEYH,
MPOKAJIMBAaHUE MEIHON MPOBOJIOKU, B3aUMOJICHCTBHE Mela C KUCIOTON) SBICHHIA,
HaOIIO/ICHNE U OMKCAHKUE MPU3HAKOB MPOTEKAHUS XUMUYECKUX peaKIuil (pas3iokKeHue
caxapa, B3aUMOJCHCTBHE CEpHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pas3lIoKeHHE
ruapokcuaa Meau(ll) mpu HarpeBaHum, B3auMOJEHCTBUE XKelle3a C PACTBOPOM COJIH
meau(Il), wusyuenue cmocoboB paszmeneHuss cmecel (C  MOMOINBI MAarHuTa,
bunbTpOBaHUE, BHIMAPUBAHUE, AUCTUJUIALINSA, XpoMaTorpadus), MpoBeIeHNEe OYUCTKU
MOBAapPEHHON CcOoJIM, HAONIOJIGHWE M OINHCAaHWE PE3YIbTAaTOB MPOBENCHUS OIbITa,
WJUTIOCTPUPYIOLIETO 3aKOH COXpPaHEHUsi Macchl, CO3/JaHHE MOJEIEH MOJEKYI
(11apOCTEPIKHEBBIX)

Baxueiiune NPCACTABUTCIIM HCOPTraHNYCCKUX BCIICCTB

2.1

Bozayx - cMech rasos. CocraB Bo3ayxa. Kuciopos - 31eMEHT U IPOCTOE BEILECTBO.
Haxosxnenue kuciaopoja B npupoje, pusnyeckre U XMMUYECKHE CBOMCTBA (peakuuu
ropenusi). Okcuzpl. [Ipumenenue kuciaopona. CrnocoObl MOMy4YEeHHUs KUCIOpoaa B
nabopaTopuu M TNpOMBINUIEHHOCTH. KpyroBopor kuciopoma B mpupoae. O30H -
AJUIOTPONHAsE MOIU(UKALMS KHCIOPOaa

2.2

TennoBoit >ppekT XUMHYECKOW peakluu, TePMOXMMHUYECKHE YPaBHEHHUS, 9K30- U
SHAOTEPMHUUYECKUE peakiuu. TOIUIMBO: yroilb M MeETaH. 3arpsA3HEHUE BO3AYyXa,
yCUJIEHHE TApHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOs

2.3

Bomopox - smemeHT m mpoctoe BemiecTBO. HaxoxkaeHue Bomopona B IPUPOJIE,
¢du3MuecKre U XUMHYECKUE CBOWCTBA, MPUMEHEHHE, CIIOCcOoOBI mony4yeHus. Kucinorsl u
COJIH

2.4

MonsipHblil 00bEM ra3oB. PacuéTsl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

dusnyeckue cBoMcTBa BOJAbL. Bonma kak pactBoputens. PactBopsl. HacelieHHble u
HEHACBIIIECHHbIE pacTBOPBL. PacTBopuMocTh BemecTB B BoJe. MaccoBas A0Js
BEIllECTBA B pacTBOpe. XUMHUUECKHE CBOMCTBa BoJbl. OcHOBaHus. Poiab pacTBOpoB B
NpUpoJie W B JKU3HM uenoBeka. KpyroBopoT BOJAbl B Mpupoje. 3arps3HEHUe
MPUPOJHBIX BOJ. OXpaHa v OYMCTKA TPUPOJHBIX BOJ

2.6

Knaccudukanus Heopranmdeckux coeanHeHuil. Okcunsl. Kimaccudukanus oKCHAOB:
coneoOpa3ymomue (OCHOBHBIC, KHUCIOTHBIE, aM(OTEpHBIE) M HECcoJIeoOpa3yrollue.
Homenknarypa oxcuaoB. @usnueckue U XUMUYECKUE CBOMcTBa OKcuaoB. [lomydenue
OKCHUJIOB

2.7

OcHoBanms. Knaccudukanuss ocHOBaHM: METOYM U HEPACTBOPHUMBIC OCHOBAHUSL
Homenkmarypa ocHoBanuil. Pu3nueckue U XUMUYECKHME CBOMCTBA OCHOBAHHIA.
[Tosryaenne oCHOBaHUM

2.8

Kucnotel. Kmaccudukanust kucnor. Homenkmarypa kuciaor. @Pusudeckue u
XUMHUUYECKUE CBOMCTBA KUCIOT. Psin akruBHOCTH MetaiuioB H.H. bekerosa. [lonyuenue
KHUCJIOT

2.9

Comu. Homenknatypa cosieil. @uznueckue u XumMuueckue cBoictpa cosueil. [lomyuenue
coiel

2.10

I'eneTnyeckas CBA3b MCKAY KJIaCCaMU HCOPTAHNYCCKUX COCIMHEHUH

2.11

XUMUYECKUN HKCIIEPUMEHT: KaueCTBEHHOE OIPEAENICHUE COAEpX aHUsS KHUCIOpoJaa B
BO3JlyXe, MOJy4eHHe, coOMpaHue, pacro3HaBaHUE W HM3y4YCHHE CBONCTB KUCIOPOJa,
HaOIO/ICHNE B3aUMOJICHCTBHUS BEIIECTB C KUCIOPOJOM U YCIOBHUS BOSHUKHOBEHUS U
MpeKpaleHus: ropeHus (moskapa), 03HAaKOMIIEHHE ¢ 00pa3laMu OKCHUIOB U OMHCAHHE
WX CBOWCTB, MOJIydeHHE, cOOMpaHHe, Paclio3HABaHUE U M3y4yeHHE CBOWCTB BOJOPOJA
(ropenue), B3aumojelictBue Boaopoga ¢ okcugom  menu(Il)  (BozmoxkHO
MCI0JIb30BaHNE BUACOMATEPUAIOB), HAOIOIEHUE O00pa3IOB BEIIECTB KOJIMYECTBOM |
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MOJIb, HCCJIEJJOBAHUE OCOOCHHOCTEH pacTBOPEHHs BEIIECTB C  Pa3IMYHOU
pPacTBOPUMOCTBIO, IPUTOTOBIECHUE PACTBOPOB C ONPENEIEHHOW MacCOBOW JojeHn
pacTBOPEHHOIO BEIIECTBA, B3aUMOJCICTBHE BOAbI C METAUIAMM (HATpUEM H
KaJblieM) (BO3MOKHO MCIIOJIB30BaHHME BUIECOMATEPHAIIOB), OIpPENCIIEHUE PAaCTBOPOB
KACIOT Y IIelo4Yed ¢ TIOMOILIbI0 HHIMKATOPOB, HCCIIEeAOBaHHE 0OpasloB
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOJIIOJAEHUE W3MEHEHHUS OKPaCKU
WHIUKAaTOPOB B PAacTBOpax KHUCJIOT U ILEJIOYEH, W3y4YE€HUE B3aUMOACHUCTBHUS OKCHAA
meau(Il) ¢ pacTBOpoM cepHOl KHUCIOTBI, KHUCIOT C METaJUIaMM, peaKIui
HEUTpaIU3alliy, IIOJIyYeHUE HEpPaCTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO
MeTajyla APYTUM M3 PAacTBOpa COJIM, PELIEHUE SKCIEPUMEHTAIBHBIX 3aJad IO TeMe
"Baxkneilmme Kjaacchl HEOPraHMUYECKUX COSMHEHUN"

[lepuonnueckuii 3akoH W llepuommyeckas cucrema XUMUYECKUX 3jieMeHTOB J[.H.
Menneneena. Crpoenue aTOMOB. XuMHuueckast CBSA3b. OKHUCITUTENBHO-
BOCCTAHOBUTEJIbHBIE PEAKLIMU

3.1

HepBLIe IIOIIBITKH KJ'IaCCI/I(I)I/IKaI_II/II/I XHUMHUYECKUX »JaeMeHTOB. IloHsatue o rpymmax
CXOJHBIX JJICMCHTOB (H_[eJ'IO‘{HLIe n  ICI0OYHO3CMCIIbHBIC MCTAJIbl, TaJIOI'CHBI,
HHCPTHLBIC TaSLI). aﬂeMeHTBI, KOTOPBIC 06pa3y10T aM(I)OTepHBIe OKCU bl U THAPOKCHUIBI

3.2

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa XUMHUECKHX dieMeHTOB JI.H.
MenneneeBa. KopoTkomepuonHas u anuHHomepuonaHas ¢opmel [lepuonndeckoii
cucrembl xumuueckux aneMeHtoB J[.MI. Menngeneesa. Ilepuonpl H  TpynIibl.
DU3NYECKUN CMBICIT TOPSAKOBOTO HOMEpPA, HOMEPOB MEPUOJIA U TPYIIILI dJIEMEHTA

3.3

Crpoenne aromoB. CoctaB atoMmHbIX saep. HM3oromsl. Onektponsl. CrpoeHue
AJIEKTPOHHBIX 000JI04€K aTOMOB MepBbIX 20 XUMHYECKHX 37eMeHToB [leproanueckoit
cucrembl JI.MI. MenneneeBa. XapakTepUCTHKAa XMMHUYECKOIO DJIEMEHTA II0 €ro
nos1oxeHuIo B Ilepnonnueckont cucreme [I.M. Menneneena

3.4

3aKOHOMEPHOCTU  M3MEHEHMs  paauyca  aTOMOB  XMMHYECKHX  JJIEMEHTOB,
METAJUNINYECKUX M HEMETANINYECKUX CBOMCTB MO TpynnaMm M IepuojaMm. 3HaueHHE
Ilepnoanueckoro 3akoHa u llepruoau4YecKkOM CUCTEMBI XUMUYECKHUX DJIEMEHTOB [UIS
pa3ButTus Hayku U npakTuku. .M. MeHnenees - yd€HbIN U IPaKJaHUH

3.5

XuMu4eckas CBA3b. KoBanentnas (HOHHpHa}I )51 HCHOJ’I}IpHaH) CBS3b.
BHCKTpOOTpI/IHaTeJ'ILHOCTL XHMHUYECKHX 3JIEMEHTOB. MIoHHAs CBA3b

3.6

Crenenps oxmciaeHusS. OKHCIUTEIHLHO-BOCCTAHOBUTEIIHHEIC pCaKkIuu. HpOLICCCBI
OKHUCJICHHUS B BOCCTaHOBICHU. OKHUCINTEIN U BOCCTAHOBUTEIIN

3.7

XHUMHUYECKUI OKCIICPUMCHT: HU3YUCHUC 06pa3u03 BCIICCTB MCTALJIOB U HEMCTAJLJIIOB,
B3aHMO/ICIICTBHE THUAPOKCHUAA NHUHKA C paCTBOpaMH KHUCJIOT U menoqeﬁ, MMPpOBCACHUC
OMBITOB, WJTIOCTPHUPYIOINUX IMPUMEPBI OKUCIUTCIBHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
(FOpeHI/Ie, PCaAKIMU PA3JIOKCHH, COCI[I/IHCHI/I}I)

HpOBepHCMLIC Tpe6OBaHI/ISI K pe3yjibTaTaM OCBOCHUS OCHOBHOM O6paBOBaTeJ'ILHOI71 porpaMMblL

(9 kmacc)
Kon [IpoBepsieMbie MpeAMETHBIE Pe3yabTaThl OCBOCHHSI OCHOBHON 00pa30BaTeNbHOM
MPOBEPSIEMO MPOrpPaMMbI OCHOBHOTO 00111ero 00pa3oBaHus
ro
pe3ynbTaTa
1 ITo Teme: "BemecTBo u xXumMmuieckast peakuus'"
1.1 pacKpbIBaTh CMBICT OCHOBHBIX XHMHMUYECKHX IOHATHUM: pPacTBOP, DIEKTPOIUTHI,

HEOJICKTPOJIUTBI, JSJICKTPOJIHUTHYCCKAd JUuccoluanusi, pCakuunu HOHHOT'O O6MeHa,
KaTaJIn3aTtop, XHUMHUYCCKOC PABHOBECUC, O6paTI/IMBIe u H606paTI/IMBIe pcaKknuuu,
OKHCIINTCIBbHO-BOCCTAHOBHUTCIIbHBIC PpCaKkInu, OKHCIIUTCIIb, BOCCTAaHOBUTCIIb,
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OKHCJICHUC W BOCCTAHOBJICHUC, aJIJIOTPOIIH, aM(I)OTepHOCTB, XUMHNYCCKas CBA3b
(KOB&J’ICHTH&H, HOHHAasd, MeTaJ’IJ’II/I‘leCKaﬂ), KPpUCTAJIIMYCCKAA peméTKa, CIIJIaBBbI,
CKOPOCTb XUMHUYECKOH pCaKknuu

1.2

HIUTIOCTPpUPOBATL B3aUMOCBA3b OCHOBHBIX XHMHUYCCKHUX MOHATUN U INPUMCHATb 3TU
TMOHATHUSA TPHU OITMCAHNUU BCIICCTB U UX HpeBpaI_I_ICHI/Iﬁ

1.3

COCTAaBJIATh YPAaBHCHUSA BHCKTpOHHTquCKOﬁ Jucconmranuu KucCJoT, 1eno4en u COJ'ICI‘/JI,
ITIOJIHBIC U COKpaH_[éHHBIe YPaBHCHUA peaKLII/Iﬁ HOHHOI'0 0OOMEHA

1.4

PaCKpbIBATh CYHMIHOCTBb OKHCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ oCcpeaACTBOM
COCTAaBJICHUA 3JICKTPOHHOT'O OanaHca 3TUX peaKuHﬁ

1.5

IMPpOBOOUTD paCQéTLI 110 YpaBHCHHUIO XUMHYECKOM pCaKknunun

ITo Temam: "HemeTamnbl u ux coeguuenna"” u "MeTaaibl U UX coequHenus"

2.1

XapaKTCpUu3oBaThb (OHI/ICLIBaTB) 0611_[1/16 151 CHGI_II/I(I)I/ILICCKI/IC XHMHUYECKHE CBOMCTBA
MPOCTBIX U CJIIOKHBIX BCHICCTB, MOATBCPKAAA OIMMUCAHNEC TPUMCPAMH MOJICKYJIISAPHBIX U
MOHHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIIUX XUMHNYCCKUX peaKuHﬁ

2.2

COCTaBJIAATb YPaBHCHUA peaxunﬁ, MOATBCPIKAAOINX CYIICCTBOBAHUC TeHETHYECKOMU
CBs3U MCXKAY BCIICCTBAMU PA3JIMYHLIX KIIACCOB

2.3

MMPOTrHO3UPOBATH CBOIMCTBa BEILIECTB B 3aBHCHMOCTH OT HX CTPOCHUS, BO3MOKHOCTHU
MMPOTCKAHUA XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

2.4

clie[oBaTh TMpaBWJIaM TIOJb30BAaHUS XHUMHYECKOW TMOCYyIol U 1abopaTopHBIM
oOopynoBaHHEM, a TakXke IMpaBWiIaM OOpalleHUs ¢ BEUIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU TIO BBITIOJIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB IO MOTYy4ECHUIO
1 cCOOMPaHMIO ra3000pa3HBIX BEMIECTB (aMMHUAKaA U YTIIEKHUCIIOTO Trasa)

2.5

MPOBOJIUTH PEAKILIMHU, MOJITBEPIKIAIOIINE KAaueCTBEHHBIM COCTaB Pa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM IyTEM XJIOPHUI-, OpOMHUI-, HOAMI-, KapOoHar-, ¢ocdar-,
CUJIMKAT-, Cynb(ar-, TUIAPOKCHI-HOHBI, KaTHOHBl aMMOHHS, MOHBI HM3yYEHHBIX
METaJUIOB, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTaHWYECKUX BEIECTB

ITo Teme: "Xumus u okpyxatronias cpeaa”

3.1

PAaCKpbBIBATH CMBICJI OCHOBHBIX XHMHYCCKUX MOHATHI: HI[K BCHICCTBA, KOPpPO3UA
MCTaJIJIOB

3.2

IIPUMEHATh OCHOBHBIE OIE€pAllMM MBICIUTEIBHON AEATEIbHOCTH - aHAIM3 U CHUHTE3,
cpaBHeHHe, O0O0OOIIEHHEe, CHCTEMaTHU3alMIO, BBIABICHHE MNPUYHMHHO-CIEICTBEHHBIX
CBSA3E€M - IUI M3YYEHHUs CBOWCTB BEINECTB M XUMHUYECKUX PEAKLUIl; €CTECTBEHHO-
Hay4yHble METOJbl TMO3HAHWUA - HaONIOJCHHE, M3MEpeHHe, MOJCIUPOBaHHE,
HKCTIEPUMEHT (peasIbHbIA U MBICIICHHBIN)

ITpoBepsieMbie Ar1eMeHTHI coepskanus (9 kiacc)

Kon

HpOBCpHCMLIfI QJICMCHT COACPIKAHUSA

BemecTBo 1 xumMu4eckas pCaKnus. HOBTOpeHI/Ie

1.1

[lepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMHUECKHX dieMeHTOB J[.H.
MenpeneeBa. CtpoeHrne aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMUYECKUX
3JIEMEHTOB IEPBBIX TPEX NEPUOJOB, KM, KAIbIUSA U UX COCIUHEHUNA B COOTBETCTBUU
C IOJIO’KEHUEM 2J1eMEHTOB B [leproinueckoi cucteMe U CTPOEHUEM HX aTOMOB

1.2

CTpOeHI/Ie BEIIECTBA: BHAbl XHMHUYECKON CBSI3U. THIIBI KPUCTATNIMICCKUX peH_IéTOK,
3aBHCHMOCTh CBOMCTB BeEIIECTBAa OT THUIA KpHCTaHHH‘{eCKOf/'I peIJ_IéTKI/I n BUIA
XHMHUYECKOM CBS3H. Knaccmbnxaum{ U HOMCHKJIATYpa HCOPTraHUYCCKUX BCLICCTB
(MC)K,Z[YHapOI[HaH n TpI/IBI/IaJ'ILHaH). XHMHYECKHE CBOMCTBA BCIICCTB, OTHOCAIINUXCA K
Ppa3JINIHBbIM Ki1acCaM HCOPTraHNYCCKUX COCI[I/IHeHI/II\/'I, T'CHCTUYCCKAaA CBA3b
HCOPraHNMYCCKUX BCIICCTB

34




1.3

Knaccupukamuss XMMUYECKHX peakUui 1O pa3iMyHbIM MpHU3HAKaM (IO YHCITy U
COCTaBy y4YacTBYIOIIMX B PEAaKIMU BEIIECTB, MO TEIUIOBOMY 3()(eKTy, M0 N3MEHEHUIO
CTENEHEH OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, O O0OpaTUMOCTH, IO YYacCTHIO
KaTajau3aTopa). JK30- U 3HIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUYECKHE YPaBHEHHS.
IloHsATHE O CKOPOCTH XMMHUYECKOH peaKuu

1.4

[TousiTue 006 O6paTI/IMLIX n HCO6paTI/IMLIX XUMHUYCCKUX PCAKIUIX. Ilonstue o
TOMOI'CHHBIX MW TCTCPOICHHBIX PCAKIUAX. IlonsaTe 0 XHUMHYECKOM PpaBHOBCCHHU.
CDaKTOpLI, BJIMAIOIHEC HA CKOPOCTH XUMHYECKOM pPCaKIn U MOJIOKCHUC XUMUYCCKOTO
PaBHOBCCH

1.5

OKHCIIMTEIbHO-BOCCTAHOBUTEIIHHBIC pcaKknuu, 3HCKTpOHHBII>i OalaHC OKHCIIMTEIIBHO-
BOCCTaHOBHUTEIILHOM pCaKkIuu. CocraBicHue ypaBHeHI/Iﬁ OKHCIIUTCIBHO-
BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ C HUCIIOJIB30BAHUCM MCTO/Jd SJICKTPOHHOT'O Oamanca

1.6

Teopust 3AEKTPOJUTUYECKOW JUCCOLMAIIMU. DJIEKTPOJUTBI U HEIIEKTPOJIUTHI.
Karvonsl, aHuoHbl. MexaHHW3M [AMCCOLMALIMM BEIIECTB C pPa3IUYHBIMU BUAAMH
xuMmuueckoi cBs3u. Crenenp aucconuanuu. CuUIbHBIE W cHaOble AIEKTPOJUTHI.
Peakuuu noHHoro ooMeHa. YcCioBUs MPOTEKaHUs peaKInii HOHHOTO 0OMEHa, MOJIHBIE
U COKpall€¢HHbIE HOHHbIE ypaBHEHUS peakiuii. CBOKWCTBA KHUCIIOT, OCHOBAaHUM U coJiei
B CBETE MPEICTaBICHUNA 00 dIIEKTPOJMTUYECKONW aucconuanuu. KauecTBeHHBIE
peakuuu Ha MOHBL. [IoHsATHE O THAPOIU3E COJIeH

1.7

XHUMUYECKUI OKCIICPUMCHT: O3HAKOMIICHUC C MOJACIIKIMU KPUCTAJUIMYCCKUX peHIéTOK
HCOPraHN4YCCKUX BCIICCTB - MCTAJJIOB U HCMCTAJIJIOB (l"pa(l)I/ITa )51 anMasa), CJIOKHBIX
BCIICCTB (xnopm[a HanI/IH); HUCCIICAOBAHUC 3aBHUCHUMOCTU CKOPOCTHU XHMHUYECKOMN
pCaKknuuu OT BO3ICHUCTBUS PAa3JINIHBIX (baKTOpOB; HCCICA0BAHUC SJICKTPOIIPOBOAHOCTHU
pacTBOPOB BCHICCTB, IMpoHCCCa AUCCOUHAIIUN KHUCIIOT, 1Ieao4Yed u coleit (BO3MO)KHO
HCIIOJIb30BAHHUEC BI/I,Z[eOMaTepI/IaHOB); MMPOBCACHUC OIIBITOB, HINTIOCTPUPYIOIUX
IPpU3HAKNU MMPOTCKAHUA peaKL[I/Iﬁ HOHHOr0 oOMeEHa (O6pa30BaHI/Ie ocCaJaKa, BBIACICHUC
rasa, O6p330BaHI/Ie BO,Z[BI); OIIBITOB, WJUIFOCTPUPYHOIIHUX HTPUMEPBI OKHUCIHUTCIBHO-
BOCCTAHOBUTCIIbHBIX peaKI_II/Iﬁ (FOpeHI/IC, pPCakiin  pPasjI0KCHUA, COCI[I/IHCHI/IH);
pacClio3HaBaHUC HCEOPTaHMYCCKUX BCHICCTB C IOMOIIBIO KaYCCTBCHHBIX peaKLII/Iﬁ Ha
HOHBI; PCHICHUC SKCTICPUMCHTAJIbHBIX 3a/1a4

Hemerannsl 1 uX coeIMHEHUS

2.1

OOmas xapakTepucTuka ramoreHoB. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEepHbBIC
crenenn okucieHus. CTtpoeHne U (GU3NUYECKUE CBOWMCTBA MPOCTHIX BEIIECTB -
rajoreHoB. XMMHUUYECKHE CBOMCTBA Ha MpUMEPE XJIopa (B3aUMOJCICTBUE C METAJIJIaMH,
HEMETaJlIaMHU, I11eJIo4aMu). XJI0POBOJOPOI.

ConsiHasg KUCJOTa, XUMHYECKUE CBOMCTBA, MOJydeHHE, MpUMeHeHue. [leficTBue xiopa
1 XJIOPOBOJIOPOJa Ha OPraHu3M uejoBeKa. BakHellne XJI0puibl U UX HAXOXKJICHUE B

PUPOJIC

2.2

OOmiast xapaktepucTuka 31eMeHTOB VIA-rpynmnel. OcoOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX
BEIIECTB - KHUCIOPOAAa U Cepbl. AJUIOTPONHBIE MOAW(DUKAIUN KUCIOPOJA U CEpHl.
Xumuueckue cBoiictBa cepbl. CepoBOJOPOAd, CTpOeHHE, (PU3NUYECKUE U XUMHUYECKUE
cBoiicTBa. OKcuIbl cepbl KakK MPEACTAaBUTEIN KUCIOTHBIX OKCHIOB. CepHas KHUCIOTA,
¢u3nyeckre U XMMHUYECKUe CBOMCTBa (0OIIMe Kak MpeACTaBUTENs Kiacca KUCIOT U
cneunpuyeckue). XUMHUUECKUE pEaKIMM, JIeKallMe B OCHOBE MPOMBIIIICHHOTO
cnocoba moiydyeHuss cepHoil kucnoTbl. Ilpumenenue. Coym CepHONM KHCIOTHI,
KadecTBEHHasl peakuus Ha cyinbpar-uoH. HaxoxnaeHnue cepbl U €€ COCIUHEHUH B
npupoae. XUMHUYECKOE 3arpsA3HEHHE OKPY)KAIOIIEW Cpelbl COEIMHEHUSMHU CEPBI
(KUCTIOTHBIE ~ JOXKIM, 3arpsA3HEHUE BO3JyXa M BOJOEMOB), CIIOCOOBI  €ro
IIPEI0OTBpAILEHUS
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2.3

Oobmas xapakrtepuctuka 3meMeHTOB VIA-rpynmbei. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIEHHS. A30T, paclipoCTpaHeHUe B IpUpoJie, hru3nueckue u
XUMHUYECKHe cBoHcTBa. KpyroBopot azora B mpupoje. AMMHaK, ero (Gu3nuecKkue u
XMMHYECKHE CBOICTBA, MoJlydeHUEe U puMeHeHne. Collu aMMOHUs, UX (U3UYECKHe U
XMMHYECKHUE CBOICTBa, MpuMeHeHHe. KadecTBeHHass peakiusi Ha HWOHBI aMMOHHSL.
A3OTHas KUCIOTa, € moyydeHue, pusnveckre U XMMHUYEeCKHe CBOMCTBa (0OIIume Kak
MPEJICTaBUTEINS Kacca KUCIOT U cnienuduueckue). Mcnonp3oBaHue HUTPATOB U COJEH
aMMOHHSI B KAaueCcTBE MHHEpaJIbHBIX YyHOoOpeHud. XHUMHYECKOe 3arps3HEHHE
OKpYKaIoIIeH cpeibl COSAMHEHUSIMH a30Ta (KUCIOTHBIE JIOKIH, 3arpsi3HEHHE BO3AyXa,
TOYBbI U BOJIOEMOB)

2.4

®ocdop, amnorponHbie Moaupukamuu ¢pochopa, GUMUECKUE U XUMHUECKUE
cBoiictBa. Okcun ¢ochopa(V) u docdopHas kucnoTa, GU3MUECKUE W XUMHUECKUE
cBOicTBa, mosydyeHue. Vcmonb3oBanue (ocharoB B KayecTBe MHUHEPAIbHBIX
ynoopeHuit

2.5

OOmas xapakrepuctuka 31eMeHTOB [VA-rpynmel. OcoOeHHOCTH CTpOEHHS aTOMOB,
XapakTepHble CTEMEHW OKHUCICHUSA.  YTJIEepoJ, aUIOTPONHbIE  MOAM(PUKAIIH,
pacrpocTpaHeHue B TNpHpoJe, (U3NYECKHe U XUMHUYECKHE CBOICTBAa. AacOopOIHs.
KpyrosopoT yriepona B npupoje. OKcupl yriepoaa, ux GU3N4ecKue U XUMHUYECKHe
CBOMCTBa, JEHCTBUE HA JKUBBIE OpraHU3MBbl, I[IOJIyU€HUE U IPUMECHEHHUE.
Okonornyeckue NpoOiaeMbl, CBA3aHHble C okcupoMm yriuepoga (IV); rumoresa
rJ100abHOTO TOTEMJICHUs] KIMMAaTa; NapHUKOBBIA 3(QeKT. YrojpHas KUCIOTa U e
CONMM, HMX (U3NYECKHMEe M XUMHUYECKHE CBOMCTBA, IOJIy4YeHHE M IpPUMEHEHHE.
KavecTBeHHast peakuusi Ha KapOoHaT-uoHbL. Vcronb3oBaHue KapOOHAaTOB B OBITY,
MEIMIIMHE, TPOMBIIIJIEHHOCTH U CEJILCKOM XO31CTBE

2.6

HepBOHaanLHLIe IOHSATHS 00 OPraHNYCCKUX BCIICCTBAX KAK O COCIUHCHUAX YIJICPOaa
(MeTaH, 9TaH, 3THUJICH, alICTHUJICH, 3TAHOJI, INIMOCPHUH, YKCYCHAaA KI/ICJ'IOTE[). Hx cocTaB u
XUMHUYCCKOC CTPOCHHC. [TonsiTue 0 OHMOJOTHMYECKH BaXXHBIX BCIICCTBAX: JKHUpAX,
6em<ax, yrjieBoJax - W HUX POJIM B KH3HHU YCIOBCKA. MaTepI/IaHBHOe CINHCTBO
OPraHu4YCCKUX U HCOPraHNYCCKUX COCIUHEHUI

2.7

Kpemuuii, ero ¢usnueckne u XUMHUYECKHME CBOWCTBA, MOJYYCHHE M TPUMEHEHHE.
Coenunenus kpemHus B npupoje. O6mue npeacrabinenus o0 okcuae kpemuus (IV) u
KpeMHUEeBOM kucnore. CHIMKaThl, HMX HCIONB30BAHUE B OBITY, MEAUIIUHE,
MPOMBILIJIEHHOCTH. BakHeilline CTpouTeabHblE MaTepualbl: KepaMuKa, CTEKIIO,
[IEMEHT, OeTOoH, kene300eToH. [IpobneMbl 6€30macCHOTr0 UCMOBL30BAHUS CTPOUTENBHBIX
MaTepuaioB B NOBCEAHEBHOM KH3HU

2.8

XUMHUUYECKUN IKCIIEPUMEHT: U3y4deHHE 00pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWMCTB
COJITHOM KHUCJIOTHI; MPOBEJEHUE KAueCTBEHHBIX pEaKklUMil Ha XJIOPUIA-UOHBI U
HAOMOJICHNE TPHU3HAKOB HMX MPOTEKAHMS, OMBITHI, OTpaxaromue GU3NUECKUe U
XMMHYECKHE CBOMCTBA TaJOTEHOB W HX COEAWHEHUN (BO3MOYKHO HCIIOJIH30BAHHE
BHUJICOMATEPUANIOB); O3HAKOMJICHHE C oOpaslamMu  XJIOPHIOB (TaJIOTEHUIOB);
O3HAKOMJICHHE C O0pas3lamMu cepbl U €€ COeAUHEHUSMHU (BO3MOYKHO HCIIOJIb30BAHHE
BHJICOMATEpUANIOB); HAONIOJIEHUE TMpollecca OOYrIMBaHUs caxapa IMOoJ ACHCTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHUCIOTHI; M3y4EeHUE XUMUUYECKUX CBOMCTB pa30aBIeHHOM
CEpHOM KUCIOTHI, MPOBEICHNE KAYeCTBEHHON peaKIny Ha Cylb(}aT-uoH U HaOII0IeHUE
npu3HaKa e€ MpoTeKaHus; O3HAaKOMIIeHHE ¢ (U3NIECKUMU CBOMCTBaMU a30Ta, pocdopa
U HUX COeIUHEHUH (BO3MOXKHO UCIHOJh30BAaHUE BHJICOMATEPUATIOB), OOpa3amu
a30THBIX u (QocdopHBIX ynoOpeHwi; momydeHue, coOupaHue, paclo3HaBaHUE U
M3y4YeHUE CBOMCTB aMMMAaKa; MPOBEJICHUE KaUeCTBEHHBIX PEaKIMii HAa MIOH aMMOHUS U
dochar-uoH W  H3ydCHHE TPU3HAKOB WX  TPOTEKaHHUs, B3aUMOJICHCTBUE
KOHIIEHTPUPOBAHHONW a30THOM KHCIOTHI C Meaplo (BO3MOXKHO HCIIOJIH30BaHHE

36




BUJICOMATEPUAJIOB); U3yYCHHE MOJIeNel KPUCTAIIMYECKUX PeEToK anmasa, rpadura,
¢bynnepeHa; O3HAaKOMJICHME C TPOLIECCOM aACOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YIIEM U YCTPOWCTBOM NPOTHBOTAa3a; IOJyueHHe, CcoOHpaHHe,
pacrno3HaBaHUE M M3y4EHHME CBOWCTB YIJIEKMCIIOIO ra3a; MPOBEIECHUE KaueCTBEHHBIX
peakumii Ha KapOOHAT- M CHUJIMKAT-MOHBI M M3Y4YE€HUE NPU3HAKOB UX MPOTEKaHMUS;
O3HAKOMJIEHHE €  NPOAYKIMEH  CHUJIMKAaTHOM  INPOMBIIUIEHHOCTH;  PEIIECHUE
HKCIEPUMEHTAIBHBIX 337a4 0 TeMe "BakHelne HeMeTaulbl U UX COEANHEHNS "

MeTaisl ¥ MX COeTMHEHUS

3.1

OOmiasi xapakTepUCTUKAa XUMUYECKHUX DIEMEHTOB - METa/NIOB HAa OCHOBAHHMHU HX
noJjioxkenus B [lepuonnueckoit cucreme xumuueckux anemeHtos .M. Menneneesa u
cTpoeHust atoMoB. CTpoeHue MeTalioB. MeTamnuyeckas CBsI3b U MeETaJUIMYecKas
KpUCTAJUTMUECKas Pel€TKa. DJIEKTPOXUMHYECKUH PsiJi HANPSHKEHU METAIIJIOB

3.2

dusnueckue M XUMHUYECKHE CBOHCTBAa MeTayuioB. OOmme crnocoObl MOTy4eHUs
MeTajuioB. IloHsATHE O KOpPPO3MHM METaIOB, OCHOBHBIE CHOCOOBI 3alIUThl MX OT
Koppo3un. CriiaBsl (CTanb, Yyr'yH, AIOpATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY
Y IPOMBIIITIEHHOCTH

3.3

H_ICJ'IOLIHLIG MCTaJJIbI: ITOJIOKCHUC B HCpI/IOI[I/ILICCKOI\/'I CHUCTEMEC XUMHUYCCKHUX DJICMCHTOB
Z[I/I MeH;[eneeBa; CTPOCHHUC UX ATOMOB; HAXOXIACHHUC B IPHPOAC. dusnueckue u
XHMHUYECKHE CBOMCTBA (Ha IMpUMCPE HATPUA U KaJ'II/IH). OKCI/IIIBI U THAPOKCUIABI HATPUSA
H KaJlus. HpI/IMeHeHI/Ie IIEJI0YHBIX METAJJIOB M UX COCAUHCHUN

3.4

[IlenouHo3eMenbHbIE METAIBI MAarHuii M KaJbLUK: TOJIOXKeHHE B llepmoamueckon
cucreme xumuueckux odnemMeHtoB J[M. Mengeneesa; CcTpoeHME HX aTOMOB;
HaxoxaeHue B npupoge. PU3MYecKue U XMMHUYECKHE CBOWCTBA MAarHus M KaJIbLUs.
Baxueiiimme coennHeHus Kanmblusi (OKCUI, TUAPOKCUI, coyn). JKECTKOCTh BOMABI U
crocoObl €€ yCTpaHeHHUs

3.5

Amomunuii: nonoxenue B Ilepuoauueckoil cucreme xumuyeckux sneMmentoB /J[..
MenneneeBa; CTpOEHUE aTOMa; HaXOXKJAeHUE B npupoae. PU3nuecKkue U1 XUMMHYECKHE
cBOICTBa anmoMuHus. AMPOTEpHBIE CBONCTBA OKCHUJIA M THAPOKCHIA ATFOMUHUS

3.6

Kenezo: nonoxenue B Ilepuoanueckoil cucreme xumuyeckux osnemeHtoB [.M.
MeHnneneeBa; CTpOEHUE aTOMAa; HAaXOXKJIACHUE B npupone. PU3nuecKkue U XUMMHUYECKUE
cBoiicTBa xkene3a. Oxcunbl, ruapokcuabl u conu xenesa(ll) u sxeneza(Ill), ux cocras,
CBOMCTBA U IOJIyYCHUE

3.7

XUMHUYECKUN DKCTIEPUMEHT: O3HAKOMIIEHHE ¢ OOpa3laMd METaUIOB M CIIJIaBOB, UX
(Gu3MYECKUMU CBOWCTBAMHU; M3YYCHHE PE3YIbTaTOB KOPPO3HHU METAUIOB (BO3MOYKHO
MCIIOJIb30BaHNE BHUIEOMATEPUAIOB), OCOOCHHOCTEH B3aMMOICHCTBHS OKCHAA KAJIbIIUS
U HATpUs C BOJOH (BO3MOXKHO HCIIOJIb30BAHHE BUACOMATEPHAIIOB); HCCIEIOBAHHE
CBOMCTB >KECTKOM BOJBI, TMpollecca TOPEHHUs JKele3a B KUCIopoJe (BO3ZMOXKHO
MCIOJIb30BaHNE BUJICOMATEPHANIOB); MPU3HAKOB MPOTEKAHUSI KAUECTBEHHBIX pPEaKIIMid
Ha MOHBI (MarHus, Kaublus, amtoMuHus, 1uHKa, xene3a(ll) u xeneza(Ill), menu(Il);
HaOIIO/IECHUE U OMKMCAaHKE MPOIIECCOB OKPAIIMBAHUS TJIAMEHN MOHAMH HATPUS, KU U
KabIus (BO3MOXKHO HCIIOIH30BAaHKUE BHICOMATEPHANIOB); HCCIEA0BaHNE aM(OTEPHBIX
CBOMCTB TMAPOKCH/IA aIFOMUHUS U THAPOKCHUIA [IMHKA; PEIICHUE dKCTIEPUMEHTAIBHBIX
3aga4 no teMe "BajkHelilme MeTalIbl U UX cCOeTUHEHUS"

XHMHSI 1 OKpY’KaroIlas cpenia

4.1

Hosrie MaTepuajibl U TCXHOJIOTHUH. BemectBa n MaTcepuajbl B MOBCEIHEBHOM JKU3HHU
yelloBeKa. XUMHUS U 3A0pPOBBE. be3onacHoe HCIHOAB30BaHHUE BEIIECTB M XUMHUYECKUX
peaxunﬁ B 6LITy. HepBaﬂ TTOMOIIb NP XUMHWYCCKUX OKOT'aX U OTPABJICHUAX

4.2

OCHOBBI DKOJIOTUYECKOM TI'PaMOTHOCTU. XHMMHYECKOE 3arpsi3HEHHE OKpYKaroLel
cpenpl IIJIK. Ponp XxumuM B pemieHUHM H3KoJoruueckux mnpobinem. IIpuponHbie
MCTOYHHUKH YIJIEBOJOPOJOB (yrojb, NPUPOAHBIM Ta3, He(PTh), NPOAYKTH HX
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nepepa60TI<I/1, X poOJib B 6B1Ty 1 IPOMBIINIJICHHOCTHU

4.3

XHUMHUYECKUI OKCIICPUMCHT: HU3YUCHUC O6p8.3LIOB MaTCpHajoB (CTCKJ'IO, CIIJIaBBbI
MCTAJUIOB, ITOJIMMCPHBIC MaTepI/IaJ'ILI)

JUig poBeAEHNs OCHOBHOTO T'OCYJapCTBEHHOIO 3K3aMeHa o xumuu (nainee - OI'D no
XMMUH) MCIIOJIB3YETCSl TepedyeHb (KoAu(pUKaTop) MpOBEpseMbIX TpeOOBaHUM K pe3ylbTaTaMm
OCBOEHMSI OCHOBHOW 0Opa30oBaTeNbHOW MpOTrpaMMbl OCHOBHOTO o0OIIero oOpa3oBaHUS H
AJIEMEHTOB COJIEPIKAHUS.

ITpoBepsiembie Ha OI'D no xumun TpeGOBaHUS K Pe3yJIbTaTaM OCBOEHHUS OCHOBHOM

O6pa3OBaTeJ'ILHOI71 IporpaMmbl OCHOBHOTO 0611161"0 06pa30BaHI/I${

Kon
MIPOBEPSIEMO
o
TpeOOBaHUS

HpOBCpHCMLIe Tpe6OBaHI/ISI K IIPEAMCTHBIM PE3yJIbTaTaM 0a30BOro YPOBHA OCBOCHUA
OCHOBHOH O6p330BaTeHBHOI>'I mporpamMmbl OCHOBHOT'O 06LLICFO O6paBOBaHI/I$[ Ha OCHOBC
o1roc

1

IIpencrasnenue:

1.1

0 II03HABAEMOCTHU SBJICHHUM nopupoabl, MOHUMaHUC OOBCKTUBHOM 3HAYMMOCTU OCHOB
XUMHUYECKOM HAayYKH KakK obOmacTu COBPEMCHHOI'O €CTCCTBO3HAHHA, KOMIIOHCHTA O6IJ.[€I>1
KYJIbTYPbl H HpaKTI/I‘{eCKOﬁ ACATCIIbBHOCTHU YCJIOBCKA B YCJIOBUAX COBPEMCHHOI'O
O6H_ICCTBa; IIOHUMAHUC MCECTa XUMUHN CPCAU NPYI'UX CCTCCTBCHHBIX HAYK

1.2

0 HAYYHbIX MCTOHAX IMO3HAHHA, B TOM YHCJIC SKCICPUMCHTAIIBHBIX U TCOPECTUYCCKUX
MCTOAAaX HCCICAOBAHUA BCIICCTB W MU3YUYCHUSA XUMHUYCCKUX peaKI.lPIfI; YMCHHC
HCIIOJIB30BAaTh MOJCIIN IJIA 0OBsICHEHUS CTPOCHUA ATOMOB U MOJICKYJI

1.3

0 ctepax mpodeccHOHATBHON IEATEIbHOCTH, CBA3aHHBIX C XUMHUEH U COBPEMEHHBIMU
TEXHOJIOTUSIMU, OCHOBAaHHBIMM Ha JOCTM)KCHMUAX XMMHMUYECKONH HAayKH, 4TO I1O3BOJIMUT
oOyyaromuMmcsi ~ paccMarpuBaTb  XMMHIO  Kak  cdepy  cBoedt  Oymymieit
npoeccHOHaNbHONW JEATENbHOCTH UM CHEeNaTh OCO3HAHHBIM BHIOOP XMMHU Kak
npo(UIBHOTO MpeIMETa IPU Nepexoie Ha YPOBEHb CPeIHEro oouiero oopa3oBaHus

Brnanenue cucteMoil XMMHUUYECKMX 3HAHUM U YMCHHC NMPUMCHATH CUCTEMY XUMHNYCCKUX
3HaHPII>i, KOTOPAs BKIIKOYACT:

2.1

Ba)KHEMIIINE XUMHUYECKUE IOHATHUS: XUMUYECKUM 9JICMCHT, aTOM, MOJICKYJIa, BCIICCTBO,
MMpOCTOC U CJOKHOC BCHICCTBO, OAHOPOJHAA U HCOAHOPOAHAA CMECh, OTHOCUTCIILHLIC
ATOMHAad M MOJICKYJIIpHasA MACChl, KOJHWYCCTBO BCIICCTBA, MOJIb, MOJISIpHAd Macca,
MOJ'IHpHLIfI O6’LéM, OKCHJ[, KNCJIOTa, OCHOBAHUE, COJIb (CpCI[H}IH), XUMHYCCKad pCaKlus,
pCaKkiuu COCAUMHCHUA, PCAKIINU PA3JIOKCHUA, PCAKIIUUN 3aMCIICHUA, PCAKITUN O6MeHa,
TEIUIOBOM 3(p(peKT pCaKknuu, 3K30- U SOHAOTCPMUUCCKUC PCAKIIUH, PACTBOP, MACCOBasd
AOJIL  XUMHYCCKOI'0 J3JICMCHTAa B COCAMHCHUH, MACCOBAd MOOJSI U TIPOLCHTHAA
KOHICHTpalrd BCIICCTBA B paCTBOPE, AAPO aTOMa, 3JICKTp0HHBII>'I cloit aToMa, aToOMHas
Op6I/ITaJ'IL, paanyc aroma, BAJICHTHOCTb, CTCIICHb OKHWCJICHUA, XHUMHWYCCKaAsd CBA3b,
QJICKTPOOTPULIATCIBHOCTD, IMOJISIPHAA U HECTIOJIAPHAA KOBAJICHTHAA CBA3b, MOHHAA CBA3b,
MCTAJUIMYCCKAs CBA3b, KPUCTATIIIMYICCKAs peméTKa (aTOMHaﬂ, HWOHHas, MCTAJIJIIMYCCKasd,
MOJ'ICK}/J'IHpHaH), HOH, KaTHOH, aHHUOH, QJICKTPOJIUT )51 HE3JICKTPOJIUT,
QJICKTPOJUTHUYCCKAA Jucconuanus, peakuuu HOHHOTO 06MeHa, OKHUCJIIUTCIIBHO-
BOCCTAHOBHUTCJIbHBIC PCAKIUU, OKHCIHUTCIb W BOCCTAHOBUTCIIb, OKHCIICHHC U
BOCCTAHOBJICHHUC, 3JICKTPOJIN3, XUMHUYCCKOC PABHOBCCHC, 06paTI/IMBIe n HCO6paTI/IMLIe
pCaKknuu, CKOpPOCTb XUMHUYECKOH pCaKkuuun, Karajanu3aTtop, HI[K, KOppo3usa METallloB,
CIIJIaBBbI

2.2

OCHOBOIIOJIATalOI1e 3aKOHbI XMMUU: 3aKOH COXPAHEHUS MACChI, IEPUOJUUYECKUN 3aKOH
JI.1. MenpeneeBa, 3aKOH MOCTOSIHCTBA COCTABA, 3aKOH ABOTaJpo
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2.3

TCOpUHU XUMHUH: ATOMHO-MOJICKYJIIpHasA TCOpHA, TCOPUA BHeKTpOHHTquCKOﬁ
JUucconualmum

Brnanenne ocHOBaMH XHMHUYECKOM T'PaMOTHOCTH, BKJIFOYAIOIICH:

3.1

YMEHHE MPABUIBHO MCIOJb30BaTh W3YYEHHBIE BELIECTBA U MaTEpUaibl (B TOM YHCIIE
MUHEpalbHble yI00peHUs,, METa/UIbl U CIUIaBbl, MPOIYKTHl NepepabOTKU MPUPOIHBIX
MCTOYHHUKOB YTJIEBOJOPOJOB (YIJisi, MPUPOJHOrO rasa, He(TH) B OBITY, CEIBCKOM
X034HCTBE, HA MPOU3BOJICTBE M MOHUMAaHHE 3HAYEHUS >KUPOB, OCJIKOB, YII€BOJOB JUIs
OpraHM3Ma YeJOBEKa; YMEHHE IPOTHO3UMPOBATH BJIMSHHUE BEIECTB M XUMHYECKHX
IIPOLIECCOB HA OPraHU3M YeJIOBEKA U OKPYKAIOUIYI0 IPUPOJIHYIO CpERY

3.2

YMCHHUEC MUHTCIPUPOBATH XUMHWYCCKUC 3HAHUA CO 3HAHUAMHU JJPYIrux y‘-Ie6HBIX
MMpECAMCTOB

3.3

HQJIMYHME OIbITa paboThl C Pa3IUYHBIMU HCTOYHHUKAMH HHPOPMALUU IO XUMHUHU
(HayyHass ¥ HaAy4YHO-TIONYJIApHas JIUTepaTypa, CJIOBapH, CIPABOYHUKU, HHTEPHET-

pecypcsl)

34

YMCHHC 0O0BEKTHBHO OLICHUBATh I/IH(I)OpMaI_II/IIO 0 BCHICCTBAX, UX MNPCBpALICHUAX H
MPaKTUYCCKOM IMPUMCHCHHUN W YMCHUC MHCIIOJB30BATH e€ mia peaicHuA yqeGHo-
IIO3HABAaTCIbHBIX 3a1a4

Biianenue ocHOBaMM NOHATHMHOIO ammnapara U CUMBOJIMYECKOIO S3bIKA XUMHUH IS
cocTaBiieHUs1 (OPMYJl HEOPTaHWYECKUX BELIECTB, YPAaBHECHMH XMMUYECKUX pPEaKIHii;
ocHoBamH xuMudeckoit HomeHknatypsl (IUPAC u TpuBHagbHOM)

VYMenue OOBSICHATH CBS3b IIOJIOKCHHUS DJCMEHTa B Hepno;mqecxoifl CUCTEME C
YHUCJIOBBIMHU XapaKTCPUCTUKAMU CTPOCHUSA AaTOMOB XUMHUUYCCKUX 3JICMCHTOB (COCTaB n
3apsana daapa, o6mee YHuCJI0 BHeKTpOHOB), pacupeaAciICHUEM  JJICKTPOHOB  IIO
OHCPTCTUYCCKHUM YPOBHAM aTOMOB IICPBLIX TpéX MEPpHUOJ0B, KAJIMA U KaJIbIUs

Hpe,Z[CTaBJ'IeHI/Ie 0 HepHOﬂHHCCKOﬁ 3aBUCHMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB
(pa,[[I/ch aToMa, 3J'IeKTpOOTpI/II_IaTeJIBHOCTB), MNPOCTBIX U CJOXHBIX BCIICCTB OT
ITOJIOXKCHHUA 3JICMCHTOB B Hepnonnqecxoﬁ CHUCTEMC (B MaJIbIX NCPUOJAAX W TJIABHBIX
noz[rpynnax) U BJICKTPOHHOTO CTPOCHUS aTOMa

YMeHue KinaccuuIpoBarh:

7.1

XUMHWYCCKHUEC 3JICMCHTEI

7.2

HCOPraHMYCCKHUEC BCIICCTBA

7.3

XUMHUYCCKHUC PCAKITUU

YMeHHE ONpeAcIATh:

8.1

BaJICHTHOCTDb U CTCIICHDb OKHUCJICHUS XUMHUYCCKHUX 3JICMCHTOB, 3apiaJ] NOHA

8.2

BHUJI XMMHYECKOM CBS3U U TUII KpHCTaHHHqCCKOﬁ CTPYKTYPbI B COCIUHCHUAX

8.3

XapaKTCp CPCabl B BOAHBIX PACTBOPAX BCHICCTB (KI/ICJ'IOT, OCHOBaHHﬁ)

8.4

OKHCIIMTCIIb U BOCCTAaHOBHUTCIIb

YMmenue XapaKTCpHU30BaATh (I)I/I3I/I‘-ICCKI/IC 1 XMMHYECKHE CBOMCTBA:

9.1

MPOCTBIX BEIIECTB (KUCIOPOJ, O30H, BOJOpOA, TpaduT, anMas, KpEeMHHUH, a3oT,
docdop, cepa, XI0p, HATPHIA, KA, MarHUH, KATBLIUN, AJIFOMIHHN, ’KeIle30)

9.2

CIIOHBIX BEIIECTB, B TOM UYHCJIE€ UX BOIHBIX pacTBOPoB (BOJa, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJAOPOJ], OKCHUIABI W TUApokcuabl wmetamwioB [-IIA rpymnm,
amomunus, meau (1), munka, xenesza (II u III), okcunsr yrnepona (II u IV), kpemuus
(IV), azota u docdopa (III u V), ceper (IV u VI), cepuucras, cepHas, a3oTucras,
a3oTHas, GochopHas, yroibHas, KpEeMHHEBAsI KUCJIOTA U UX COJIH)

9.3

MMPOTrHO3UPOBATL U XAPAKTCPU30BATH CBOICTBA BEIIECTB B 3aBUCMMOCTH OT X COCTaBa
U CTpOCHUS, NMPHUMCHCHUC BCUICCTB B 3aBUCHUMOCTU OT HUX CBOI>'ICTB, BO3MOKHOCTb
IMPOTCKAHUA XUMHUYCCKUX HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

10

YMeHue coCTaBIsATh MOJICKYJISIPHBIC 1 NOHHBIC YPABHCHUS peaKuHﬁ, B TOM YMCIJIC:
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10.1 peaxiuit HFOHHOTO OOMeHa

10.2 OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKLIHNI

10.3 WUTIOCTPUPYIOIINX ~ XMMHUYECKHE  CBOWMCTBAa  W3YYECHHBIX  KJaccoB  (TpyII)
HEOPraHMYECKUX BEIIECTB

10.4 MOATBEPIKIAIOIINX T€HETUUECKYIO B3aUMOCBS3b MEX 1Y HUMU

11 YMeHue BbIUUCIATH (IPOBOAUTH PacuéThl):

11.1 OTHOCHUTENIbHYIO MOJIEKYISIPHYI0 M MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJIIO
XUMHUYECKOTO 3JIEMEHTA B COEIMHEHUN

11.2 MAacCCOBYIO JIOJIIO BEHIECTBA B PACTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €ro Maccy, 00beM razoB

11.4 M0 YpaBHEHUSM XMUMHYECKHX PEaKIHi W HAXOAWTh KOJUYECTBO BEIIECTBA, O0BEM U
MacCy peareéHTOB UM MPOJIYKTOB peakluu

12 Brnanenue (3HaHHE OCHOB):

12.1 OCHOBHBIMH METOJAaMH HAyYHOTO TMO3HaHUs (HAOIIOIeHUE, U3MEPEHHE, SKCIIEPUMEHT,
MOJENUPOBAHNE) TPU M3YYCHUH BEIIECTB M XUMHYECKUX SIBICHUH; yMEHHUE
chopMynupoBath nMpoOIeMy U MPETIOKHUTH IMTYyTH e€ pelIeHHs

12.2 O0e3omacHOi pabOTBl C¢ XUMHUYECKHMMH BEUIECTBAMH, XHMHUYECKOW TIOCYyIOH U
712a00paTOPHBIM 000PYIOBAaHUEM

12.3 mpaBwiaMu  0e30macHOro  oOpalleHHuss C  BENIeCTBAaMHU, HUCHOJIb3YEeMBIMU B
MOBCETHEBHON KU3HU, TpPaBUIAMHU TIOBEICHHUS B IENSIX COEpPEeKEeHUS 3J0POBbS H
OKpYKaloIleld TPUPOJHON Cpebl; MOHMMaHHE Bpeda (OMAacHOCTH) BO3ACUCTBUS Ha
KUBBIE  OPraHU3MBI  ONpPEACNEHHBIX  BEIIECTB, CIOCOOOB  YMEHBIICHUS U
MPEAOTBPAILIEHUS UX BPEAHOTO BO3JCHCTBUS

13 Hanuume npakTUdeckux HAaBBIKOB IUIAHUPOBAHUSA W OCYIIECTBJICHHUS CIEIYIOIIUX
XUMUYECKUX IKCIIEPUMEHTOB:

13.1 M3YYEHHE U OMucaHue (PU3MYECKUX CBOWCTB BEIIECTB; O3HAKOMIICHHE C (DU3HMUECKUMHU
U XUMUYECKUMH SIBIICHUSIMHU; ONBITHI, WJUTIOCTPUPYIOUIUME MPU3HAKUA TMPOTEKAHUS
XUMUYECKUX PEAKIU

13.2 M3YYEHHE CIIOCOOO0B pa3/ieIeHUs cMeceit

13.3 MOJYYEHUE KUCIOPOJIa U U3YUEHHUE €r0 CBOMCTB; MOJIyUEHHUE BOJIOPO/Ia U U3YyUEHHUE €T
CBOMCTB; MOJIYYEHHE YTIEKUCIOTO ra3a U U3yu4eHHUE €ro CBOMCTB; MOJyUYEHUE aMMHUaKa
Y U3y4YEHHUE €ro CBOWCTB

13.4 IIPUTOTOBJICHUE PACTBOPOB C ONPEIEICHHOW MacCOBOM JOJIEH pPacTBOPEHHOIO
BeIlleCTBA

13.5 MpPUMEHEHHE WHIUKATOpOB (JlakMyca, MeTWiIopawxka u ¢eHondranenna) s
ONpeIeTICHUs] XapaKTepa Cpeibl B paCTBOPAX KUCIOT U HIEN0YeH

13.6 HCCIEA0OBAaHUE U OMHMCAaHUE CBOMCTB HEOPraHMUYECKHUX BEIECTB PAa3JIMUHBIX KIIACCOB;
W3y4eHUE B3aUMOJECHCTBUS  KUCIOT C  METaJUlaMH, OKCHJAaMU  METaJIJIOB,
pacTBOPUMBIMM U HEPACTBOPUMBIMHU  OCHOBAHHUSIMHU,  COJISIMHM;  TOJIyYECHHE
HEpPacCTBOPUMBIX OCHOBAHMI; BHITECHEHHUE OJJHOTO METaljla JPYruM U3 pacTBOpa COJIH;
uccienoBanue aMmGOTepHBIX CBOWCTB THIPOKCHIOB AIFOMUHHSI M IMHKA

13.7 pelieHue 3KCnepUMEHTANIbHBIX 3aa4 10 TeMaM: "OCHOBHBIE KJIaCChl HEOPTaHUYECKUX
coequHeHui"; "OnekTpoautTuueckas aucconumanus’; "BaxkHeiline HeMeTamibl U UX
coequHenua"; "BakHeline MeTaniabl U MX cOeTMHEeHNS "

13.8 XUMUYECKUE HSKCIEPUMEHTHI, WJUIIOCTPUPYIOUIUME TPU3HAKU NPOTEKaHUsl peaKIuil

MOHHOTO 0OMEHA; KaueCTBEHHBIE PEAaKLMU Ha MPUCYTCTBYIOLINE B BOJAHBIX pacTBOpax
MOHBI: XJOpHUI-, OpOoMUA-, HOaUI-, cylb(daT-, pocdar-, kapOoHAT-, CHIUKAT-aHUOHBI,
THJIPOKCU/I-UOHBI, KATHOHBI aMMOHHS, MarHus, KalbliMs, allOMUHU, *kene3a (2+) u
xenesa (3+), meau (2+), nIMHKA
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14

YmMmenue:

14.1 NpeACTaBJIATE PE3YJIbTAThl JKCIICPUMCHTA B (bopMe BbIBOJOB, O0Ka3aTcJIbCTB,
Fpa(bI/IKOB n Ta6J'II/II_I W BBIABJIATH SOMITUPUUCCKNEC 3aKOHOMCPHOCTHU
14.2 YCTaHABJIMBATb CBA3U MCXKIAY PCAJIbHO Ha6J'IIOIlaeMBIMI/I XUMHUYCCKUMHU SBJICHUAMHU H

nmponeccamMu, IMNpOUCXOOAIIUMMU B MAKpO- U MHKPOMHPE, OOBSCHATH IIPUYIUHBI
MHOFOO6paBI/I$I BCIICCTB

HepequL QJICMCHTOB COACPIKAHUSA, TPOBEPACMBIX HAa OCHOBHOM I'OCYJapCTBECHHOM 3K3aMCHC 110

XHUMHHN

Kon

HpOBCpHCMLIfI QJICMCHT COACPIKAHUSA

1

HepBOHaanLHLIe XUMHUYCCKUC ITOHATHA

1.1

YucTele BemecTBa U cMecH. CriocoObl pa3ziesieHust cMeceit

1.2

ATOMBI U MOJICKYJIBI. Xumuueckue saeMEHTBl. CHMBOIIBI XMMHYECKHX DJIICMEHTOB.
HpOCTLIe 1 CJIOJKHBIC BCIIICCTBA.

1.3

XuMudeckas (bopMyna. BaneHTHOCT, aTOMOB XMMHUYECKHX »3jJIeMEHTOB. CTemneHb
OKHCJICHHUA

1.4

3aKoH IIOCTOAHCTBA coCTaBa BCIICCTB. OTtHOcHTEIbHAS aTOMHas Macca.
OrHocuTenbHas MOJICKYJIIpHasA Macca. MaccoBasg H0ds1 XHMMHYECKOrO DJJIIEMEHTa B
COCAMHCHNNU

1.5

KomnuectBo BemectBa. Monbs. MonspHas Macca. MomsipHblii  00bEM  ra30B.
B3anMOCBs3b KOJIMYECTBA, MACChl M YMCIIA CTPYKTYPHBIX €IMHUIL] BEIIECTBA

1.6

du3znueckue U XMMHYECKHE SBICHHSA. XHUMHUYECKas peaknousa nu eé IIpU3HAKH. 3aKoH
COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHUE YPpaBHCHUA

[lepuonnueckuii 3akoH W llepmommyeckas cucrema XUMUYECKUX 3j1eMeHTOB J[.H.
MenpeneeBa. CTpoeHue aTOMOB

2.1

[lepuonnueckuii 3akoH. Ilepuoauueckas cucremMa XUMHYECKHX dieMeHTOB J[.H.
MenneneeBa. Ilepuonpl u rpynnbl. PU3HYECKHM CMBICH MOPSAKOBOIO HOMEpPA,
HOMEPOB NEPUOJIA U TPYIIIIBI DJIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTomHbIX snaep. M3ortomsl. Onektponsl. CrpoeHue
AIIEKTPOHHBIX 000J0UEK aTOMOB TEPBBIX 20 XMMHUUECKUX 37eMeHTOB [lepuoaudeckoii
cuctemsl JI.11. MeHnaeneeBa

2.3

3aKOHOMepHOCTI/I B H3MCHEHHUM CBOHCTB XMMHYECKHUX DIEMEHTOB MEPBLIX TpéX
Nnepruoaos, KaJiys, KaJIbIIus (pazuzlyca aTOMOB, QJICKTPOOTPULATCIIbHOCTH,
METAINIMYCCKUX M HCMCTANIIMYCCKUX CBOﬁCTB) U UX COCIUHECHHUM B COOTBETCTBHH C
ITOJIOXKCHHUEM 3JICMCHTOB B HepHOI[HHCCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

CtpoeHue BeecTa

3.1

XuMu4eckas CBA3b. KoBanentnas (HOHHpHa}I )51 HCHOJ’I}IpHa}I) CBS3b.
3J'IeKTpOOTpI/ILIaTeJ'ILHOCTL XHUMHUYECKUX 3JIeMeHTOB. MoHHas cBsa3b. MeTalmmyeckas
CBA3b

3.2

Tuner KpUCTATNINYCCKUX peI_HéTOK (aTOMHaSI, HNOHHas, MeTa.]'IJ'II/ILIeCKaSI), 3aBUCHUMOCTD
CBOMCTB BEIIeCTBA OT THIIA KpHCTaHHH‘leCKOf/'I peIJ_IéTKI/I U BUJA XUMHUYECKOM CBS3U

Baxueiiune NpCeACTABUTCIIM  HCOPraHUYCCKUX  BCUICCTB. Hemeramnmer u ux
COequHEHMs. MeTaibl 1 UX COeIUHEHUS

4.1

Knaccupukanmuss M HOMEHKJIAaTypa HEOPraHMYECKMX COCIAMHEHHH:  OKCHIOB
(coneoOpasyroliye: OCHOBHBbIE, KHCIOTHBIE, aM(OTEpHbIE) M HECOJIeoOpa3yrolue;
OCHOBaHMH (1IEI0YM U HEPACTBOPUMbIE OCHOBAHMS); KUCJIOT (KMCIOPOACOAepIKAIIIE U
0ECKUCIOPOHbIE, 0THOOCHOBHBIE 1 MHOTOOCHOBHBIE); COJIeH (CpeTHUX U KUCIIBIX)

4.2

dusznyeckue M XUMHYECKHE CBOMCTBa MPOCTHIX BCHICCTB-HCMCTAJJIOB: BOJOPOJA,
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XJI0pa, KHCIOPOJa, cepbl, a30Ta, pochopa, yrieposia, KpeMHUs

4.3 dusnueckue U XMMUYECKHUE CBOMCTBA MPOCTHIX BEIECTB-METAJUIOB: JMTHS, HATpPUs,
KaJlisl, MarHus U KaJablusl, aTIOMUHUS, )KeJe3a. DIEKTPOXUMUYECKUHN Pl HAPSIKEHUN
METAJUJIOB

4.4 @u3nyeckue M XHMHUYECKHE CBOWCTBA BOJOPOAHBIX COCAMHEHUW HEMETAJUIOB:
XJIOPOBOJIOPOJIA, CEPOBOIOPO/IA, AMMHUAKA

4.5 du3nyeckue U XMMUYECKUE CBOMCTBa OKcHI0B HemeTawioB: cepsl (IV, VI), azora(ll,
IV, V), dochopa(lll, V), yrnepoma(ll, IV), xpemuus(IV). Ilomyuenue oxcumos
HEMETAJJIOB

4.6 Xumuueckue cBoHcTBa OKCUAOB: MeTamuioB [A-IITA rpynn, nuaka, meau(ll) wu
xeneza(ll, III). [lonyyenne okcua0B METAIIIOB

4.7 XUMHUYECKHE CBOMCTBA OCHOBaHMW H aM(OTEpHBIX TUIAPOKCHIOB (HA TpUMEpe
TUAPOKCUIOB aJTIOMUHUS, JKene3a, IuHKa). [lomydeHue ocHoBaHMii U aM(OTEpHBIX
TUAPOKCHJIOB

4.8 OOmme XUMHYECKHE CBOMCTBA KHCJIOT: XJIOPOBOJOPOAHOHM, CEpOBOJOPOIHOM,
CEepHHUCTOM, CepHOW, a30THOW, (ocdopHOH, KpeMHHEBOH, yroiabHOH. Ocolble
XUMHUUYECKUE CBOMCTBAa KOHIIEHTPUPOBAHHOW CEPHOM M a30THOM KUCIOT. [lomyueHue
KHCJIOT

4.9 OOure xuMHUYecKre CBOMcTBa cpeqHux cosel. [lonyuenue coneit

4.10 [Tomyuenue, coOupaHue, paclo3HaBaHHE BOAOPOJA, KHUCIOpOJAa, aMMHAKa,
YIIIEKUCIIOTO Ta3a B 1abopaTopuu

4.11 [Tomyuenne ammmuaka, CepHON M a30THOM KHUCIOT B MpOMBINIIeHHOCTH. OOriue
CHOCOOBI OTYYCHHS] METAIIOB

4.12 I'eneTnueckas CBsI3b MEX]y KJIaCCAMU HEOPTraHWYECKUX COETMHEHUI

5 XUMHUUYECKUE PEAKIUU

5.1 Knaccudukanus XUMHUYECKUX peakIHid MO Pa3TUYHBIM IPU3HAKaM: 10 YUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKIUU BEUIECTB, MO TEIIOBOMY 3(PEeKTy, M0 U3MEHEHHIO
CTENEHEN OKUCIIEHUS XUMUYECKUX AJIEMEHTOB

5.2 TemmoBoit 3pPeKT XMMHUECKON peakiuu, TEPMOXMMHUYECKHE YpaBHEHHs. OJK30- U
SHAOTEPMHUUECKHE peakiuu. TepMOXUMUYECKUE YPABHEHUS

5.3 OKHCIIUTENbHO-BOCCTAHOBUTENNbHBIE peakuuud. OKUCIAUTENM W BOCCTAHOBUTEINM.
[Ipouiecchl OKHUCIEHHS W BOCCTAaHOBIEHUS. ODJEKTPOHHBIM OallaHC OKUCIUTEIbHO-
BOCCTAHOBHUTEJILHON peakluuu

5.4 Teopust >MEKTPOAUTHUECKON Auccouuanuu. KaTHOHBI, aHUOHBI. DJIEKTPOJIUTH U
HEeRNIeKTPoJIUThHL. CHIIbHBIE U C1a0ble 31eKTpoauThl. CTeneHb TUCCONMAIliN

5.5 Peakuuu noHHOro 0OMeHa. YCIIOBUS MPOTEKAaHUS peaklnii HOHHOTO 0OMEHa, TIOJTHBIC
1 COKpalI€HHbIE HOHHBIE YPAaBHEHUS PEAKIINIl

6 XuMus U OKpyXKarouasi cpeia

6.1 Bemectea u  Marepuasibl B NOBCEIHEBHOM JKM3HM 4eloBeKa. be3omacHoe
WCIOJIb30BaHNE BEIIECTB M XUMHUYECKUX peakiuil B maboparopuu u ObITy. [lepBas
MIOMOIIIb MPU XUMUYECKUX 05KOraxX U OTPABICHUSIX

6.2 XuUMHUYECKOE 3arps3HEHUE OKpyKaroliel cpeapl (KUCIOTHBIC MOXKAMU, 3arps3HEHHE
MOYBBI, BO3JAyXa M BOJOEMOB), CHOCOOBI ero mpenoTBpamieHus llpenenbHas
nomyctumas kKoHeHTpanus Bemects (I1JIK). Ponap xumMuu B pemieHnn 3K0JI0THYeCKIX
npobsem. YcuiieHre napHuKoBoro s Qexra, pa3pyiieHrue 030HOBOTO CIIOS

6.3 [Tpumenenue cepsl, a3oTa, Gocdopa, yriepoaa, KpEMHHUS U UX COCAUHEHHUH B OBITY,

MEIUIMHE, MPOMBIIUIEHHOCTH M CEIbCKOM Xo3dicTBe. [IpuMeHeHHe MeTamuoB u
CIJIaBOB (CTaslb, Yyr'yH, AIOPATIOMUHHMA, OpoH3a) B OBITY M IMPOMBILIUIEHHOCTH HX
coequHeHuil. [loHATHE O KOpPpO3UM METAJUIOB, OCHOBHBIE CIOCOOBI 3aIUTHl MX OT
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KOpPpO3HHU

6.4 [TpupoiHBIE UCTOYHHUKH YIIIEBOAOPOAOB (yroiib, IPUPOIHBIN a3, HEPTh), MPOIYKTHI
ux nepepaboTku (6eH3MH), X POJIb B OBITY ¥ POMBIIIIEHHOCTH

6.5 [lepBoHayvanbHbIe MOHATUS 00 OPraHMUYECKUX BEIIECTBAX KaK O COSAMHEHUX yriiepoa
(mMeraH, 3TaH, 3TUJICH, AllETUJICH, 3TaHOJ, MNIMLEPUH, YKCyCHas kuciora). [lonsaTue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: XKHpax, Oenkax, yrieBojax - U UX poJid B JKU3HU
YeJI0BeKa

7 Pacuérer:

7.1 1o opMynaM XMMHUYECKUX COEMHEHUIN

7.2 Macchl (MaccoBOil) TOJIM pacTBOPEHHOTO BEIIECTBA B paCTBOPE

7.3 110 XMMUYECKUM YPaBHEHHUSIM
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