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HOACHUTEJBHAASA 3AIIMCKA

[IporpaMmMa 1O XWUMHUKM Ha YPOBHE OCHOBHOTO OOIIEro o00Opa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHWI K pe3yJibTaTaM OCBOCHUS OCHOBHOU
00pa3oBaTebHON MPOrpaMMbl OCHOBHOT'O O0IIIEro 00pa3oBaHus, MPEICTABICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBE (QeaepaibHOM padoyell mporpamMmbl
BOCIIUTAHUA U C YU4ETOM KOHLEIIIUU MPENogaBaHus Y4eOHOTo nmpeaMeTa « XUMHUs
B 00pa3oBaTeNIbHBIX opranu3anusx Poccuiickori denepaiuu.

[Iporpamma mo xumuu Aa€T TPEACTaBICHHE O ILENsIX, OOIIell cTpareruu
0o0yueHHMs, BOCIUTAHHUS W Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMH Yy4eOHOIo
peaIMeTa, YCTAHABIIMBAECT 00s13aTEHHOC MPEIMETHOE COIEpKaHHUE,
MpEeAyCMaTPUBAET pPACIpEEICHUE €ro IO KiaccaM M CTPYKTYpUPOBAaHHE IO
pasienaM M TeMaM IMPOrpamMMbl MO XUMHUH, ONPENENSICT KOJUYECTBEHHBIE H
KaueCTBECHHbIEC XapaKTepUCTUKU COJIepKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBAaTEILHOCTh W3YUYEHHMS] XHUMHUU C YY€TOM MEXKIPEAMETHBIX U
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTHKH y4eOHOTO TMporecca, BO3PACTHBIX
0COOEHHOCTEH OO0y4arolUXCs, OINpeAeNsieT BO3MOXXHOCTU TMpeaMera s
peanu3auuu TpeOOBaHUU K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00pa3oBaTeIbHOM
IporpamMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKkKe TPeOOBaHUMA K
pe3yibpTaTamM 00y4YeHUsI XMMUU Ha YPOBHE IeJiel U3yUeHUs MpeIMeTa U OCHOBHBIX
BUJIOB YYEOHO-TO3HABATEIILHOM JEATENbHOCTH OOYYalolIerocs IO OCBOCHUIO
y4eOHOTO COIepKAHMUSI.

3HaHWE XUMHUHU CIYKUT OCHOBOM i1 (DOPMHUpPOBAHUS MHMPOBO33PECHHUS
oOydJaromerocsi, ero MpejaCcTaBICHUN O MaTEPHAIILHOM EIUHCTBE MHpPA, BAKHYIO
poJib urparoT (GopMHUpPyEMbIEe XUMHEH TPEACTABICHUS O B3aHMMOIPEBPAIICHUSIX
SHEPruu W 00 HSBOJIIOIMU BEILIECTB B MPHUPOJAE, O MYTIX PEIICHUS TI00aTbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPhEBOM, SHEPreTUUYECKOM,
MUIIEBOM U 9KOJIOTUUECKON O€30MacHOCTH, MPOOIIEeM 3[paBOOXPaHEHUSI.

N3yuyenne xumuu:

CIOCOOCTBYET  peaju3allid  BO3MOXKHOCTEM Ui  cCaMOpa3BUTUA U
dbopmMupoBaHUs KyJIbTYphl JIMYHOCTH, €€ 001Iel U (PyHKIIMOHATBHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (pOpMHUpOBaHWE MBIIUICHUS W TBOPYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSATEIBHOM yueOHOH  JesTeNbHOCTH,
HKCIIEPUMEHTAIIBHBIX M HCCIEIOBATEIbCKUX YMEHHM, HEOOXOIUMBIX Kak B
MOBCEHEBHOM JKM3HU, TaK U B TPOPECCHOHATILHOM JESITCIIBHOCTH;

3HAKOMHUT CO CHEIU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsiAa HA €JMHCTBO MPUPOIbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (pOPMUPOBAHUHU €CTECTBEHHO-HAYYHON rpaMOTHOCTH 00YyYaIOLUXCS;



crocoocTByeT (GOPMUPOBAHMIO IIEHHOCTHOTO OTHOIIEGHHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ] B SKOJIOTHYECKOE
00pa3oBaHKe 00yYAOLTUXCHL.

JlanHble HampaBlieHWs B OOYYEHMHM XWMHUHU OOECIEYMBAIOTCS CIECIH(PUKON
colepXaHusi  y4eOHOro  mpeaMera, KOTOPBIA  SIBISETCS  IMEJaroruy4ecKu
aJanTUPOBAHHBIM OTpa)kKeHHEM 0a30BOM HAYKH XMMHUH Ha ONpPENeIEHHOM dTarne eé
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIO 00I1IeT0 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYalOUIMMUCS CHCTEMbl MEPBOHAYAIBHBIX MOHSATUNA XWMUH, OCHOB
HEOPTraHMYECKOM XHMHUU U HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX IOHSATUN
OPTaHUYECKON XUMHH.

CTpykTypa coaepKaHWs MPOTPaMMbI IO XUMHUH CPOpPMHUpPOBaHA HAa OCHOBE
CHUCTEMHOTrO mnoaxonaa Kk €€ mzyueHuro. ColepaHue CKIIAJIbIBA€TCsl U3 CHUCTEMBI
MOHATUM O XUMHUUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MIOHITUN O XUMUYECKON
peakiuu. O0e STU CHUCTEMbl CTPYKTYpPHO OpraHW30BaHbl [0 MPUHIUITY
MOCJIEA0BATEILHOTO PA3BUTHS 3HAHUN HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
pa3HOro ypOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHUSI KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuonnueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHUS O CTPOCHHH aTOMa U XUMUYECKOM CBSI3H;

— TpencTaBlieHUA 00 BIEKTPOJUTHYECKON JHUCCOIMAIMKA BEIIECTB B
pacTBopax.

TeopeTudyeckue 3HAHHUS PACCMATPUBAIOTCA HAa OCHOBE OAMIIUPUYECKU
MOJTYYE€HHBIX U OCMBICIICHHBIX (haKTOB, Pa3BUBAIOTCS MOCIEI0BATEIBLHO OT OJIHOTO
YPOBHSI K JPyroMy, BBITIONHS (GYHKIUM OOBSICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHHS] U MOJyYEHUs
M3y4aeMbIX BEIIECTB.

OcBoeHre mOporpaMMbl IO XHMHUH  CHOCOOCTBYET  (DOPMHUPOBAHMIO
MPEACTABICHUS] O XUMHUYECKON COCTABIAIONIEN HAYyYHOW KapTUHBI MUpA B JIOTHKE
e€ CHUCTEeMHON NpPUPOJbI, LEHHOCTHOIO OTHOIIEHWS K HAay4YHOMY 3HAaHHIO U
METOJaM MO3HaHHWS B Hayke. M3yueHune XUMUM OPOUCXOAUT C MNPHUBJICYEHUEM
3HAaHWW W3 paHee W3YUYEHHBIX YUYEOHBIX mMpeaMeToB: «OKpyXKalomuid MUY,
«buomorus. 5-7 kmacce» u «dusnka. 7 Kimacey.

[Ipy wu3ydeHMM XUMUU TNPOUCXOTUT (QOopMUpOBaHME 3HAHUKA OCHOB
XUMUYECKON HAayKH Kak 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
NEATEIbHOCTH 4YEeJIOBEKa M KaK OJJHOIO0 M3 KOMIIOHEHTOB MHUPOBOU KYJBTYPHI.
3amaya y4eOHOTO TpenMeTa COCTOMT B (OPMHUPOBAHWUU CHCTEMBI XUMHYECKHX
3HAHUN — BaXHEUMX (PAaKTOB, MOHATHIA, 3aKOHOB M TEOPETUUYECKUX MOJIOKCHUM,
JOCTYIHBIX 0000IIEHNIT MHMPOBO33PEHUECKOT0 XapakTepa, s3blka HAayKH, B



OpuOOIIeHNH K HayYHbIM METOJaM T[IO3HAHUS TPU HU3YYCHHH BEIIECTB U
XUMHYECKHUX PEaKIuii, B GOPMHUPOBAHMHN U PA3BUTHUU MO3HABATEIbHBIX YMEHHUHA U
UX TPUMEHEHHWH B Yy4eOHO-TIO3HABATENbHOM W y4eOHO-HCCIIeI0BATENbCKON
NeSTeIbHOCTH, OCBOCHUHM NpaBHJI 0€30MacHOro OOpalleHus C BEIIECTBAaMHU B
ITIOBCEJHEBHOM KU3HU.

[Tpy M3yyeHun XMMUU Ha YPOBHE OCHOBHOI'O OOLIEro 0Opa30BaHUSl BAKHOE
3Ha4YeHHUE MPUOOPENN TaKUE 1T, KaK:

— (GOpMHUPOBAHHWE HWHTEIJIEKTyaJIbHO pPa3BUTONW JIMYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYIHUYECTBY, CaMOCTOSTEIFHOMY MPHUHSATHUIO pEIICHUH,
CHOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIMMCS YCIOBUSAM JKU3HHU;

—  HalpaBJCHHOCTh OOy4YeHHMs] Ha CHCTEMaTH4YeCKoe MpUOOIeHUEe
o0ydJaromuxcsi K CaMOCTOATENIbHON ITO3HABATENBHOW NEATEIbHOCTH, HAy4YHBIM
METOoAaM TMO3HaHMA, (POPMHUPYIOIIMM MOTHBAIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

— obecreueHne yCclIoBHil, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YUYAIOIMMHUCS
OTbITa Pa3HOOOPa3HOW MAESITENbHOCTH, MO3HAHHUS U CAMOIO3HAHMS, KIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), MMEIOLIUX YHUBEPCAIbHOE 3HAUYCHHUE IS
Pa3IMYHBIX BUJOB JESTEILHOCTH;

— ¢opmupoBanue oOmeld ¢GYyHKIIMOHAIPHOM W €CTeCTBEHHO-HAyYHOMU
rPaMOTHOCTH, B TOM YHCIE YyMEHHH OOBSACHATP U OLEHUBATH SIBICHUS
OKpPY’AaloIero MHpa, WCIOJIb3YsS 3HAHUS U OMbIT, MOJYYECHHbIE MPU U3YHYECHUU
XUMHH, TPUMEHITh WX TPU pEHICHHH MNpoOsieM B MOBCEAHEBHON JKU3HH U
TPYZIOBOM JESATEIIbHOCTH;

— ¢QopmupoBaHne y o0Oydaromuxcs TYMaHUCTHYECKHMX OTHOIICHUH,
NOHMMAaHUSA LEHHOCTH XUMHUYECKMX 3HAHUW [UIsi BBIPAOOTKH HKOJIOTMUYECKU
1eJ1eco00pa3HOro MOBEACHHUA B ObITY U TPYAOBOM JEATENbHOCTH B LEISIX
COXPAaHEHUS CBOETO 3/I0POBbS U OKPYKAIOLIEH PUPOAHON CPENBL;

— pa3BUTHUE MOTHBALIMM K OOYYEHHIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CaMOBOCIIUTAHUID HA OCHOBE YCBOCHHMS OOIIEUYEIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BbIOOPY Hpo¢uis U HampaBJIE€HHOCTU JajbHEHIIEro
00yueHus.

OO0miee 4ucaO 4YacoB, OTBEAEHHBIX JUISI W3YYEHHS XUMUU Ha YPOBHE
OCHOBHOTO 0011ero oopazoBanusi, cocrapiigeT 136 yacos: B 8 kitacce — 68 yacos (2
yaca B HeJIel0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXAHUE OBYUYEHUSA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponb XuMHUM B )KM3HM 4YeJIOBeKa. XUMHUS B CUCTEME HayK.
Tena wm BemecTtBa. DU3MUYECKHE CBOWCTBA BEIIECTB. ATIPEraTHOE COCTOSTHUE
BeulecTB. [loHsiTHe 0 MeTogax Mo3HAaHUS B XUMHUH. UUCThIE BELIECTBA U CMECH.
CriocoObl pa3jiesieHHs CMecCeil.

ATOMBI W MOJEKYJIbl. XHUMHUYECKHE dIeMEHThl. CHUMBOJIBI XUMHYECKUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢Gopmyna. BajaeHTHOCTP aTOMOB XHUMHUYECKHUX DJIEMEHTOB.
3aKOH TMOCTOSHCTBA CcocTaBa BewlecTB. (OTHOCHTENbHAs aTOMHAas Macca.
OTHocuTenbHas MOJIEKyJsIpHasi Macca. MaccoBasi 40JI1 XUMHYECKOTO 3JIEMEHTa B
COEIMHEHHNH.

KonunuectBo BemectBa. Mosb. Monsipaas macca. B3auMoCBsI3b KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuértel mo dopmynam
XUMHUUYECKUX COCTUHEHUMN.

Du3NUeCKUe U XMMHUUYECKHUE SBICHUS. XMMHUECKash peakuus U €€ MpU3HaKHU.
3aK0H COXpaHEHHS MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccuduxarus
XUMUYECKUX PeaAKIui (COeTUHEHNS, Pa3I0KCHUS, 3aMEIICHHS, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYAOW, MpaBUjaMu paboThl B J1abopaTopuu U
npuémMamMu o0palleHus: ¢ JIabopaTOpHbIM O00OPYJOBAaHUEM, U3YUEHUE U OMUCAHUE
dbu3nYecKuX CBOWCTB O0pa3lloB HEOPTaHWYECKUX BEIIECTB, HAOIIOJCHUE
dbusndeckux (MJIaBJIEHUE BOCKA, TasHUE JIbJa, pPAaCTUPAHHE caxapa B CTYIIKE,
KUIIEHWE U KOHJEHCALMS BOJbI) U XMUMHUYECKUX (FOpPEHUE CBEUM, MPOKAIMBAHUE
MEJHOU MPOBOJIOKH, B3aUMOJICHCTBUE Mela ¢ KUCIOTOM) SIBICHUM, HAOMI0AeHUE U
ONMCaHWE NPU3HAKOB MPOTEKaHUS XMMHUYECKHX peakluil (pas3sioKeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe THAPOKCHU]IA
memu (II) mpu HarpeBanuu, B3auMoiecTBHE kene3a ¢ pactBopom cosu meau (I1),
U3y4EeHHE CIOCOOOB pa3JeNieHHs CMEecei: C MOMOIIbI0 MarHuTa, (QUIbTPOBAHHUE,
BBITIApUBAHWE, TUCTHWIISAINS, XpoMaTorpadus, mpoBeaeHNe OYUCTKH TTOBAPEHHON
coiu, HaOJIOJEHWEe W  ONUCAaHME  pe3yJbTAaTOB  IMPOBEACHUS  OIBITA,
WUTIOCTPUPYIOLIETO0 3aKOH COXPAHEHUSI MACChl, CO3JAaHUE MOJIENEd MOJIEKYJ
(ILIapOCTEePKHEBBIX ).

Ba:kHeiimme npeacTaBUTe I HEOPraHNYECKUX BelIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kuciaopoa — 3jeMeHT U mpocToe
BelecTBo. Haxoknenue kuciopoga B Tpupoae, (uU3Mdeckne M XUMUYECKHE
cBoiictBa (peakuuu ropeHus). Oxcupapl. I[lpumenenune kwuciopona. CrnocoObl



NOJIyYeHHUs] KUCIOopoAa B JIalOpaTopuu M MPOMBIILIEHHOCTUH. Kpyrosopor
KHCIIopoJa B ipupoze. O30H — alIoTponHas MOAU(PUKALIMS KUCIOPOIaA.

TennoBoi 3(p(}ekT XMMHUYECKOW peakluuu, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M JHAOTEPMHUUYECKHE peaKiuu. TOIUIMBO: yrojib W METaH. 3arps3HEHue
BO3/yXa, YCWJICHHE NapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOS.

Bonopon — asnemeHT m mpocrtoe BemecTBO. HaxoxxaeHue Bogopoaa B
npupone, (U3MYECKMEe M XUMHUYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI
noyuyeHnus. Kucnotsl u comnu.

Monsipablit 00bEM ra30B. Pacy&€Thl M0 XUMHUUECKUM YPABHEHUSIM.

dusnyeckne cBoucTBa BOABl. Boma kak pactBopurenb.  PacTBOpHI.
Hacepliennbsle M HEHACBIIIEHHBIE PAacTBOPBI. PacTBOPMMOCTH BELIECTB B BOJE.
MaccoBas 70Jis1 BEIIECTBA B pacTBOpe. XUMHUYECKHUE CBOMCTBA BOJbI. OCHOBaHUSI.
Ponb pacTBOpOB B npupoje U B )KU3HM 4esoBeka. KpyroBopor BoAbl B MPUPOJE.
3arps3HeHue NpuUpoaHbIX BoA. OXpaHa U OUMCTKA MPUPOIHBIX BO/I.

Knaccudukamus weopranmdeckux coeauHeHnit. Oxcunbl. Knaccuduxarms
OKCHUJIOB:  cojieoOpasyronue  (OCHOBHBIC, KHUCIOTHBIC, aM{(pOTEpHbIE) U
HeconeoOpa3yomue. Homenkinatypa oxcuaoB. @Dusumveckue M XUMHUYECKHE
cBOMCTBa OKCHUIOB. [lomydeHne OKCHuIoB.

OcHoBanusa. Knaccubukanuss ocHOBaHUM: IIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenknarypa ocHoBaHumil. PU3NMYECKHE W XMMUYECKHE CBOMCTBA
ocHoBaHuM. [loyuenne ocHOBaHMM.

Kucnotel. Knaccudukanus xkucinor. Homenknarypa kucnor. Gusnyeckue u
XUMHUUYecKue cBoicTBa KuciaorT. Psaa aktuBHoctH MetauioB H. H. bekertosa.
[TonydyeHue KUCIOT.

Comu. HomeHnkiatypa cosieil. @u3znueckrue U XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue couei.

['eHeTMyecKas CBSI3b MEXKY KJIaCCAaMU HEOPTAHUYECKUX COCTUHEHHM.

Xumuueckuii IKCnepumeHnm:

KA4EeCTBEHHOE OIPENEIICHUE COAEPKAHUs KUCIOpOJa B BO3yXe, IIOJIy4YECHHE,
coOupaHue, pacno3HaBaHHE M U3YYEHUE CBOWCTB KHUCJIOpPOJAa, HAOII0EeHUE
B3aMMO/JICHCTBUSl BEIIECTB C KHCJIOPOAOM M YCIOBUS BO3HMKHOBEHUS U
NpeKpalieHus ropeHust (moxapa), O3HAKOMJICHHE C o00pa3laMu OKCHUIOB U
ONMCaHUE HX CBOMCTB, MOJy4Ye€HHE, COOMpaHWE, pACIO3HABAHUE M H3yUYECHHE
CBOMCTB BOJIOpoJa (TOpeHHue), B3auMOJieicTBUE Bojopoaa ¢ okcuaom meau (1)
(BO3MO>KHO HCITOJIb30BAHUE BUECOMATEPUAJIOB), HAOMIOACHUE OOpPa3IOB BEIIECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBaHHWE OCOOCHHOCTEW pacTBOPEHUS BEIIECTB C
pPa3IM4YHOM PACTBOPUMOCTBHIO, IPUTOTOBJIEHUE PACTBOPOB C ONPEACIEHHOU
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIIAMU
(HaTpueM ©  KanblueM) (BO3MOXKHO HCIIOJIb30BAaHHWE  BHJIEOMATEpPHUANIOB),



UCCJIeIOBAaHNE O0pa3lO0B HEOPraHWYECKUX BEIIECTB pPAa3JIMYHBIX KJIACCOB,
HaOII0ICHNEe U3MEHEHHSI OKPACKM MHAMKATOPOB B PACTBOPAX KHCIOT M IIETOYEH,
u3ydyeHue B3aumojieiicTBua okcuga meau (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KHCIIOT C METaJllaMM, PEAKUUH HEUTpaTU3alH, ITOJIy4eHUE HEpPaCTBOPUMBIX
OCHOBaHMM, BBITECHEHHWE OJHOIO METaJUla IPYyTMM W3 PacTBOpa COJM, pELICHUE
SKCHEPUMEHTAIBHBIX 3aJa4 Mo Teme «BaxkHenmme KIacchl HEOPraHWYECKUX
COCIMHECHUN.

IHepuonuueckud 3axkoH u Ilepuoguyeckasi cucreMa XUMHYECKHX
yiemenToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XHMHYECKasl CBS3b.
OKHCIUTEIBbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUH

[lepBpie MONBITKH KIacCUPHUKAIMM XUMHUYECKUX d3ieMeHToB. [loHsTHE O
IpyIIax CXOAHBIX 3JIEMEHTOB (LIEJOYHBIE W IIEJTOYHO3EMENIbHBIE METaJLIbI,
rajJloreHbl, MHEPTHBIE ra3bl). DIEMEHThI, KOTOpbIe 00pa3yloT aM(pOTEpHbIE OKCUIbI
Y TUIPOKCH/IBI.

[Iepnonnueckunt 3akoH. [leprnoanueckas cucremMa XMMAYECKUX JIEMEHTOB /.
N. MenneneeBa. Koporkonepuoanas W ATUHHONEpPHOAHAs  (QOPMBI
[Iepnonnueckon cucreMsl xuMuueckux anemeHToB [[. . Menneneesa. Ileprnossr
u rpymnnsl. DU3NYECKHH CMBICI NOPSAAKOBOIO HOMEpPA, HOMEpPOB Iepuoia Hu
IPYIIIBI 3JIEMEHTA.

Crpoenne atromoB. CoctaB aTOMHBIX siaep. M3oTonsl. DiekTpoHbl. CTpoeHue
AIIEKTPOHHBIX ~ 000JIOYeK aTroMOB MepBbIX 20 XMUMHUYECKHX 3JEMEHTOB
ITepuonnueckoin cucremsl [[. M. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOTO
3JIEMEHTA 110 €ro noJiokeHuto B [lepuoanueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUs paJNyca aTOMOB XHMHYECKHX DSJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOWCTB 10 IPYIIaM U IIEpUOaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTHs Haykn WU npakTtuku. . M. MenneneeB — y4dé€Hbld U
IrpaKIaHUH.

Xnmuueckass cBs3b. KoBajieHTHas (MOJsipHAss M HEMOJSPHAs)  CBS3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX J1eMEHTOB. FIOHHas CBA3b.

Crenenp  okucieHus.  OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  PEAKLMU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIICHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrne oOpa3loB BEIIECTB METAIJIOB M HEMETAJUIOB, B3aUMOJACHUCTBHE
TMAPOKCHJA LMHKA C pacTBOpAMU KHUCJIOT M UIEJIOYEN, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIMX  NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUU
(ropenue, peakly pa3ioKeHHUs, COETUHEHNA).

Mesicnpeomemmuwie ceazu



Peanmzanms mMeXnpeaMETHBIX CBA3EH NPU HM3YYECHUM XHMHUM B 8 KJlacce
OCYILIECTBIISIETCS. 4Yepe3 HCIOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATHUM, TAK W MOHATHU, SBISIOLIUXCS CUCTEMHBIMU JJISI OTAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO01re ecTecTBEHHO-HAyUHbIE MOHSTHS: HAayuHBIM (akT, runoresa, TEOpHs,
3aKOH, AaHallu3, CHUHTE3, Kiaccu(ukanus, MEepUOJUYHOCTb, HAOIIOIEHUE,
DKCHEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusnka: Marepus, aToM, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHL,
W30TOIBI, PaAMOAKTUBHOCTb, MOJIEKYJA, YJIEKTPUYECKHUI 3apsij, BEIIECTBO, TENO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, ra3, (U3NYECKUE BEIUUYUHBI, €IUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTaHETHI, 3BE37b1, COoHIIE.

buonorus: gporocunTes, apixanue, buocdepa.

I'eorpadusa: armocdepa, rugpocdepa, MHUHEpaNbl, TOPHBIE IOPOJBI,
II0JIE3HBIE UCKOIMAEMBIE, TOIUINBO, BOAHBIE PECYPCHI.

9 KJIACC

BeiecTBo H XUMHYeECKast peaKkus

[Iepnonnueckunt 3akoH. [leppoanueckas cucremMa XMMAYECKUX 3JIEMEHTOB /.
H. MenneneeBa. CtpoeHue aToOMOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB IIEPBBIX TpEX IEPUOAOB, KaIMs, KaJIbIMUsI M HX
COCMHEHUM B COOTBETCTBUM C IIOJIOKEHHEM 3JIEMEHTOB B Illepmommueckon
CHUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BellecTBa: BHIBl XMUMUYECKOW CBS3H. THIBI KPUCTAIIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIIA KPUCTAIUIMYECKONW PEMIETKU U
BUJIa XMUMHUYECKOM CBSI3H.

Krnaccudukauus 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMHUYECKHUE
CBOMCTBA BEUIECTB, OTHOCSAIIMXCS K pPa3JIMYHBIM KJAcCaM HEOPraHUYECKUX
COEMHEHNI, TEHETUYECKAs CBSI3b HEOPTaHNYECKUX BEILECTB.

Knaccudukanus XuMAYECKUX peaklMid Mo pa3auyHbIM MMpU3HAKaM (110 YHCITY
U COCTaBy YYacTBYIOIIMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(QeKTy, Mo
U3MEHEHUIO CTENEHEN OKHMCIEHUS XUMHUYECKHX 3JIEMEHTOB, 0 OOpaTUMOCTH, MO
Yy4acTHIO KaTajau3aTopa). DK30- U SHAOTEPMUUYECKUE PEAKINH, TEPMOXUMHUECKHE
YPaBHEHHS.

[TonsiTue 0 CKOpOCTM XUMHUYECKOM peakiuu. [loHsTHE 00 0OpaTUMBIX U
HEOOpaTUMbIX XMUMHUYECKUX peakuusx. [[oHATHEe O rOMOreHHbIX U IeTepOreHHBIX
peakuusx. [lonsatue o karanuse. [loHaTne o xumuyeckoM paBHoBecuu. DakTopHI,
BIIMAIOIIME HA CKOPOCTb XMMHYECKOW pEaKUMH M MOJIOKEHUE XUMHYECKOIO
PaBHOBECHS.

OKHCIIUTENTEHO-BOCCTAHOBUTENIBHBIE  PEAKIMH,  AJEKTPOHHBIA  OajaHC
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHOM  pEaKLUH. CocraBnenue ypaBHEHUI



OKHCJIUTEIIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIHUM C  HKCIOJIb30BAaHUEM  METOJA
3JIEKTPOHHOTO OajaHca.

Teopus dAEKTPONUTHIECKON TUCCOLMALMU. DIIEKTPOJIUTHI U HEDJIEKTPOJIUTHI.
Karnonsl, aHnoHbl. MexaHu3M IUCCOLMALMU BELIECTB C PA3JIMYHBIMU BHUJIAMHU
XuMu4eckon cBs3u. CteneHp aucconunanuu. CHUIbHBIC U CIa0bIe SJIEKTPOJIUTHI.

Peakurn nonHoro oomeHa. Y ClIOBUs MPOTEKAHUSI PEAKIIUM HOHHOTO OOMEHa,
IIOJIHBIE M COKpAlI€HHbIE HWOHHBIE YypaBHEHUs peakuui. CBOMCTBA KHUCIOT,
OCHOBaHMM U cCoOJied B CBET€ TNPEACTABICHUNA 00 DBIEKTPOJIUTUYECKON
nuccounanuu. KauectBeHHbIe peakini Ha HOHBL. [[OHSITHE O THAPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHME C MOJEISMH KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEIIECTB — METAJUIOB U HEMETauIoB (rpadura W anamasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHNE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOW peaKIuu
OT BO3JCUCTBUS PA3IUYHBIX (PAKTOPOB, HCCIEAOBAHUE DIEKTPOMPOBOAHOCTU
pacTBOPOB BELIECTB, IpoLEcca AUCCOLNMALNM KHCIOT, WIEI0YEed U  COJIEU
(BO3MOXHO  HCHOJB30BAHME BUJAEO MATEPHAIOB), IPOBEJCHHE  OIIBITOB,
WUTIOCTPUPYIOIIMX ~ MPHU3HAKA  TMPOTEKaHHWs  peakuMid HMOHHOTO  OOMEHa
(oOpa3oBaHue ocajaka, BbIIEJIEHUE Tas3a, oO0pa3oBaHHWE BObI), OIbBITOB,
WUIKOCTPUPYIOLIMX  MPUMEPBI  OKHUCIIUTEIIBHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropeHue, peakiuu pa3iioKEHUs, COCIUHEHHS ), paclo3HABaHUE HEOPraHUYECKUX
BEIIECTB C I[IOMOIIBIO KAYECTBEHHBIX pPEAKIMA Ha HOHBI, PEUICHUE
AKCIEPUMEHTAIIBHBIX 33/1a4.

HemeTausibl 1 MX coeIMHEHUS

OOmiass xapakTepucTuka rajgoreHoB. (OCOOGHHOCTH CTpPOCHHUS AaTOMOB,
XapakTepHbie cTeneHu okucieHus. CtpoeHue M (U3HUYECKUE CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHUUYECKME CBOWCTBA HAa MpUMEpEe  XJjopa
(B3aUMOJEHCTBUE C METalllaM{, HEMeTalllaMH, IIesio4amMu). XJIOPOBOAOPO/I.
ConsiHast KHCIIOTa, XMMUYECKUE CBOMCTBA, IMOJy4YEHHE, NMPUMEHEHHE. [lelicTBre
XJOpa W XJOPOBOJOPOJA HA OpPraHU3M YeJOBeKa. BaxHeWlue XJIopuabl U UX
HaX0XJICHUE B MIPUPOJIE.

Ob6mras xapakrepuctuka 371eMeHTOB VIA-rpymmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okucieHus. CTpoeHne u (PuU3NYECKUe CBOMCTBA
IPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMHUYeCKHe CBOMCTBa cepbl. CepoBOmOPOJ, CTpoeHHUE, (HU3HMYECKUE U
XxuMuuyeckue cBorctBa. OKCHIBI CEpbl KaK MPEACTAaBUTENIN KUCIOTHBIX OKCHJIOB.
Cepnass kuciioTa, (Qu3nUeckne ¢ XUMHUYECKHE CBOWCTBa (00mue Kak
OpEICTAaBUTENS Kjlacca KHUCIOT M crenuduueckue). XUMUUYECKHE PEaKIHH,
JeKalie B OCHOBE MPOMBIIUIEHHOTO CHOC00a MOJMYYeHHs] CEPHOM KHCIOTHI.
[Ipumenenue cepHoi KucaoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs PEAKLINS Ha



cynbdar-uoH. Haxoxaenune cepbl M €€ COeIUHEHUN B MpHpoAe. XUMHUECKOE
3arpsi3HEHUE OKPYXKAIOMIeH Cpelbl COCNUHEHUSMH Cepbl (KUCIOTHBIC JOXKIH,
3arpsi3HEHHE BO3/lyXa U BOJOEMOB), CIIOCOOBI €0 MPEe0TBPAIICHUS.

OO6mras xapakTepuctuka 3eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEepHbIE CTENEHH OKUCIECHUS. A30T, paclpocTpaHEHHE B IPUPOJIE,
duznyeckre u xuMu4yeckue cBoicTBa. Kpyroopor a3ora B mpupoae. AMMHUakx, ero
duznyecKkre 1 XMMHUYECKHe CBOMCTBA, OMydyeHHe U nmpuMeHenne. Conm aMMOHUS,
uX (QU3MYECKUE U XUMUYECKHUE CBOMCTBA, MpUMeHeHne. KauecTBeHHas peakiius Ha
WOHBI aMMOHUS. A30THas KHUCJIOTa, €€ TMoJiydeHHe, (PU3NYECKue U XUMHUYECKUE
cBOMCTBa (00IIME Kak TMPENCTABUTENs Kiacca KUCIOT M crhenuduyueckue).
Hcnonp3oBaHne HUTPATOB M COJEl aMMOHHMS B KauyeCTBE MMHEPAIbHBIX
ynoOpeHui. XuMU4ecKoe 3arpsi3HeHUE OKPYKaloUle cpebl COCAMHEHUSMH a30Ta
(KUCIIOTHBIE NOXKAM, 3arpsi3HEHHE BO3AyXa, IMOYBBI U BOJoEMOB). Docdop,
alnoTponueie Moaudukanuu Gochopa, duzMUecKHe M XMMUYECKHE CBOMCTBA.
Oxcun hochopa (V) u bochopras kuciaora, GU3NIECKHE U XUMUIECKUE CBOMCTBRA,
nonyudenue. Mcnonb3oBanue pochaTtoB B KaueCTBE MUHEPAIBHBIX yI0OpEHUIA.

Ob6mas xapakrtepuctuka 31eMeHTOB [VA-rpynmbl. OcoOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKHUCJIEHUS.  YTJIepoi,  aUIOTPOIHbIE
MOAM(UKALIMKM, pacHpoCTpaHEeHUue B NpuUpoAe, (puU3nYeckue U XUMHUYECKHe
cBoiictBa. Ancop6uusi. Kpyrosopot yraepoaa B npupone. OKkcuasl yriepojaa, ux
dbu3nueckue W XUMHUYECKHE CBOMCTBA, JCHCTBHE HA JKUBBIE OPraHU3MBI,
MOJTydYeHHWEe W TMPUMEHEHHE. DKOJIOTHYeCKHe MpOoOJIeMbl, CBA3aHHBIE C OKCHUIOM
yriepoaa (IV), rumore3a riao0aJbHOTO TMOTEIJICHUS] KIWMaTa, MNapHUKOBBIM
adekT. YroapHas KUcaoTa U € Colu, X PU3NYECKre U XUMUYECKUE CBOMCTBA,
nojiydeHue W mnpuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI
Hcnonws3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHayanbHBIE TOHATHSA 00 OPraHMYECKUX BEIIECTBaX KaK O COCTUHEHUSIX
yriepoja (MeTaH, 3TaH, TUJICH, alleTHUICH, dTaHOJI, TJINIIEPUH, YKCyCHAs KUCIIOTA).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOJOB (Yyroiib, NPHUPOAHBIA Ta3, HePTh),
MPOAYKTEI UX TMepepaboTku (OCH3WH), UX POJIb B OBITY W IPOMBIIIJIEHHOCTH.
[TonsiTie 0 OMOJIOTMYECKM Ba)KHBIX BEIIECTBAX: KHUPax, OeNMKax, yrieBojgax — U uxX
poiu B KM3HM 4YelOBeKa. MarepualbHOe E€IUHCTBO OPraHWYeCKUX W
HEOPTraHWYECKUX COCIMHEHUH.

Kpemuuii, ero ¢usnueckue W XUMUYECKHE CBOWCTBA, TMOJIy4YEHUE U
npuMenenue. CoenuHeHuss KpeMmHusi B mpupone. OOimue mnpeacraBieHus 00
okcune kpemuus (IV) u kpemuueBoil kucnore. CHIMKAThl, X UCIOJIb30BaHUE B
OBITY, B MPOMBIILICHHOCTU. BaxkHeillue CTpOuTeNbHbIE MaTepualbl: Kepamuka,



CTEKJIO, LIEMEHT, OETOH, kene300eToH. [Ipobiembl 0e30MacHOr0 MCIOJIb30BAHUS
CTPOUTETBHBIX MAaTEPUAJIOB B IOBCEIHEBHON KU3HH.

Xumuueckuii IKCnepumenm:

U3y4YeHHe 00pa3l0B HEOPTaHUYECKUX BEUIECTB, CBOMCTB COJIIHOM KHUCIIOTHI,
IPOBEJCHNE KaueCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJCHIE NMPU3HAKOB
UX TPOTEKAHMs], OMBITHI, OTPAKAIOMIME (PU3MUECKHME M XHMHYECKHUE CBOMCTBA
raJOr€HOB M HX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
O3HAKOMJIEHHE ¢ o0pa3laMud XJIOPUIOB (TaJOT€HUJIOB), O3HAKOMJICHUE C
oOpasmlamMu  ceppl M €€  COCNUHEHUAMH  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), HAOMIOACHUE TIpoliecca O0yriauBaHUs caxapa Ioj| JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHE XUMHYECKUX CBOMCTB
pa30aBIIEHHON CEPHOU KUCIIOTHI, IPOBEICHUE KAaUECTBEHHOM peakuu Ha cyibdar-
MOH W HaOIIoJieHWe TpHu3Haka e€ MPOTEKaHUs, O3HAKOMIIEHHWE C (HU3UUYECKUMU
cBolcTBaMM a3zoTa, (ochopa M uX coeAMHEHUN (BO3MOKHO HCIOIb30BaHUE
BUJICOMATEpPHAIIOB), 00pa3aMu a30THBIX U (HOCPOPHBIX YAOOPEHUH, MOIyUCHHE,
coOupaHue, pacro3HaBaHHE M H3yYEHUE CBOWCTB aMMHaKa, MPOBEACHHE
KayeCTBEHHBIX PEaKIMi Ha MOH aMMOHUS U (ocaT-UOH U M3YUYECHHUE NMPU3HAKOB
UX IPOTEKaHMsI, B3AUMOJACHUCTBUE KOHUEHTPUPOBAHHOW a30THOM KUCIIOTHI C ME/IBIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YECHUE Mozenen
KPUCTAIUTMUECKUX pelIEToK anMasa, Tpaduta, (QyiepeHa, O3HAKOMJICHHE C
IPOLECCOM aJCOPOLMU PAaCTBOPEHHBIX BEUIECTB AaKTHUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM NPOTHBOrasa, MojlyyeHue, coOUpaHue, paclo3HaBaHUE U U3yUEHHE
CBOMCTB YIJIEKMCIIOTO ras3a, MpoBEJCHHE KaueCTBEHHBIX peakiuil Ha KapOoHAT U
CUWJIMKAT-UOHbl W M3YyYECHHE TMPU3HAKOB UX MPOTEKAaHUsA, O3HAKOMIIEHUE C
OPOAYKUMENH CUJIMKATHOM IPOMBIIIJIEHHOCTH, PEIIEHHE HKCIEPUMEHTAIbHbIX
3a7a4 1o TeMe «BakHeunIe HeMeTauibl U KX COCIUHECHUS».

MeTtasiibl 1 MX COeIUHEHUS

OO6mias xapakTepuCcTUKa XUMUYECKUX 3JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux nosioxkeHuss B llepuoguueckon cucreme xumuyeckux siemeHtos [J[. .
MenneneeBa u ctpoeHus aToMoB. CTpoeHuEe MeTamuioB. MeTaimndeckas CBsA3b U
METAJJIMYECKasi  KpUCTaJUIMUecKas  pelméTka.  DJIEKTPOXUMUYECKUH  psll
HanpspKeHUH MeTauioB. U3NYecKre U XMMUYECKHE CBOMCTBa MeTayioB. OOmue
crnocoObl Mody4yeHus: MeTamioB. [IoHSATHE O KOpPpO3MHM METajuioB, OCHOBHBIE
crocoObl 3amuThl UX OT Koppo3uu. CmaBbl (CTanb, YyTyH, JIOPATIOMUHUM,
OpoH32a) U UX MPUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[IlenouHble MeTaJUIBL: MOJNOXKEHNE B lleproauyeckoil cucteMe XUMMUYECKHX
anementoB /. M. MenzaeneeBa, CTpo€HHE MX aTOMOB, HaXOXKJIECHHWE B IIPUPOJE.
®duznyeckre U XUMUYECKUE CBOMCTBA (HAa mpuMepe HaTpus U Kanus). OKcHiabl U



TUJIPOKCUIBI HaTpusi W Kanusd. I[IpuMeHeHHne WIETOYHBIX METANIOB M MX
COE€IMHECHUN.

IIlenouHo3eMenbHBIE METAJIbl MarHud M KaJdblMW: MOJOXCHHUE B
[Tepuoguueckoit cucreMe xumudeckux sneMmeHToB JI. 1. MenaeneeBa, ctpoeHue
MX aTOMOB, Hax0XJeHHE B IIpUpoje. PU3NUECKUE U XMMUYECKUE CBOMCTBA MarHus
U Kanbliusa. Baxuelinue coeIUHEHUS Kalblus (OKCHA, THUIPOKCHUI, COJIM).
XKécTkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS.

AlntoMuHUN: osioxkeHue B [leproinueckoil cucteMe XuMHUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpOEHUE atoma, HaXOXJICHUE B Ipupojie. Pusndeckue u
XUMHUUYECKHE CBOMCTBA altoMUHUA. AMGPOTEpHBIE CBOMCTBA OKCHAA M THIPOKCHIA
AJTFOMHUHUSL.

Kenezo: nonoxenue B [lepuoanueckon cucteMe XUuMHYECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOCHHE aTroMa, HaxoXXAeHUE B Tmpupoae. DPU3WUECKUE U
XUMHYECKHEe CBOMCTRA kene3a. OKCUIbI, THAPOKCH LI M conn xkenesa (1) u sxxenesa
(IIT), ux cocras, CBOICTBA U MOJTYyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ OOpa3llaMu METauIOB W CIUIaBOB, WX (U3HUYCCKUMU
CBOWMCTBAMM, HU3YUYCHHE  PE3YJbTaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHNE BHUJEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJIA
KaJIbI[MSl W HATpusd C BOJIOM (BO3MOXKHO HCIIOJb30BaHUE BHIEOMATEPHUAIIOB),
HCCJIEJIOBAHUE CBOMCTB XECTKOM BOJIbI, MPOIECCa TOPEHUS KeJle3a B KUCIOPOE
(BO3BMOXKHO  HCMOJIb30BAaHME  BHJICOMATEPUANIOB), TMPU3HAKOB  MPOTEKAHUS
KAQ4ECTBEHHBIX PEAKIMid HAa WOHBI: MarHus, KajabliMs, aTlOMUHUS, I[IMHKA, JKeje3a
(IT) u xxenesza (II1), meau (11), HabnrOEHKME U OMMCAHUE MPOIECCOB OKpAIlIMBAHUS
IJaMEHH MWOHAMM HATpWsl, Kajdusd W Kalblus (BO3MOXHO HCIOJIb30BAHUE
BHJICOMATEPHAIIOB), HCCIICIOBaHNE aM(POTEPHBIX CBOMCTB THAPOKCHIA aTFOMHHUS
Y TUJIPOKCHU/JIA IIMHKA, PEIICHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 Mo TeMe « BaxkHenme
METaJIJIbl U KX COSTUHEHHUS.

XuMHS M OKPYKAKOLIAA cpeaa

BemectBa m Marepuanbl B MOBCEIHEBHOM >KM3HU 4esoOBeKa. be3omacHoe
WCIIOJIb30BaHNE BEIIECTB M XMMHMUYECKUX peakiuii B ObITy. IlepBas momois mnpu
XMMHUYECKUX 0KOTaX U OTPABJICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYKarolleh cpenl (MpenesibHas AOoMmyCcTUMast
KOHIIeHTpaIus BemecTs, nainee — [1/1K). Poas Xxumuu B penieHun 3K0JIOTHYECKUX
pooJIeM.

Xumuyeckuii IKCnepumeHnm:

U3yueHHEe OOpasIlOB MaTepUaNIOB (CTEKJIO, CIUIABbI METAJIJIOB, MOJIMMEPHBIC
MaTepHabl).

Meoscnpedmemmuuwie céasu



Peanuzanus MeXNpeaMETHBIX CBsI3€d NpU HM3YYCHHHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIONIb30BaHWE KaK OOIMIMX eCTEeCTBEHHO-HAYYHBIX
NIOHSATHUH, TaK Y MOHATHH, SBJISFOIINXCS CUCTEMHBIMHU JJISi OTACIBHBIX MPESIMETOB
€CTeCTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYYHbIC MOHSATHS: HAYYHBIH (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHWs, aHallu3, CHHTE3, KiIaccu(puKaluusa, TEpPUOANYHOCTh, HaOIIOaEHHE,
IKCIEPUMEHT, MOJICIIMPOBAHUE, W3MEPEHHE, MOJICNb, SIBJICHUE, TapHUKOBBIM
3¢ (dexT, TEXHOIOTUs, MaTepUaIbI.

dusuka: Marepus, aTroM, OJIEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIHI,
U30TONBI, PaJHMOAKTUBHOCTh, MOJIEKYJa, JJIEKTPUUECKUH 3apsij, HPOBOTHHKH,
NOJMYPOBOIHUKY, JUDICKTPUKH, (POTORIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHHE BEIIECTBA, ra3, pacTBOpP, PACTBOPUMOCTbD, KPUCTATIINYECKAs
peméTKa, CIulaBbl, (PU3NYECKUE BEIUYMHBI, €IUHHIIBI W3MEPEHUS, KOCMUYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢orocunres, apixanuwe, Ouocdepa, 3KOocHCTEMa, MUHEpAIbHBIE
yIOOpEeHHS, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIIbHBIC BEIIECTBA.

l'eorpadusa: armocdepa, ruagpocdepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
H0JIe3HbIE HCKOIAaeMble, TOTTUBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJbTATbBI OCBOEHUS IMPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUSA

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaTbl OCBOEHUS MPOTPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHMs JOCTUTAlOTCS B XO0JA€ OOy4YeHUsI XUMHHM B €JUHCTBE Y4eOHOU u
BOCIIUTATEIbHOM JEATENBHOCTH B COOTBETCTBUH C TPAJULMOHHBIMA POCCHUCKUMU
COLMOKYJIbTYPHBIMM M JYyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHITBIMU B
oOliecTBe MpaBWJIaMd M HOPMaMH TOBEACHHS W CIOCOOCTBYIOT MpoleccaM
CaMOTIO3HAHUs, CAMOPA3BUTHUS U COLMATHM3AINH 00YUarOIINXCSl.

JIM4HOCTHBIE  pe3yJdbTaThl  OTPAKAlOT  TOTOBHOCTH  OOYYarOIIUXCS
PYKOBOJICTBOBAaTbCA CHCTEMOM TO3UTHBHBIX LIEHHOCTHBIX OPUEHTAlUd H
pacIIMpeHne OMbITa AEATEIbHOCTH Ha €€ OCHOBE, B TOM YHMCJIE B YACTHU:

1) naTpMOTHYECKOr0 BOCIIUTAHMS:

LEHHOCTHOTO OTHOILLIECHHSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY
U HAay4YHOMY HAcJIelHI0, NMOHMMaHUS 3HAYEHHS XWMHUYECKOM HAayKH B >KH3HU
COBPEMEHHOr0 00I11eCTBa, CIOCOOHOCTH BJaAETh JOCTOBEPHON MH(pOpMainuen o
NEPENOBbIX JOCTHMKEHHUSIX WU OTKPBITUAX MHUPOBOM M OTEUYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHUpa U O0IIECTBA;

2) rpaKIaHCKOro BOCIMTAHUS:

NPEACTABICHUS] O COLMAJIBHBIX HOPMax MW TMpaBUIAX MEXIMYHOCTHBIX
OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENIbCKOM, TBOPYECKOM M JAPYrMX  BHJAAX
JeSITeIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM MAEATEIbHOCTH NpU
BBITIOJIHGHUM YYEOHBIX, TO3HABaTEIbHBIX 3a/1ay, BBHIMIOJIHEHUH XUMHUYECKHUX
AKCIEPUMEHTOB, CO3/IaHUH YYEOHBIX MTPOEKTOB, CTPEMIIEHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpolecce ITOM y4eOHOU NesITEIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIECHHE M TMOCTYNKH CBOMX TOBapuUIE C NO3ULUHU
HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHUS MTOCIIEICTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHHUA:

MHUPOBO33PEHUYECKHE MPEJICTABICHUSI O BEIIECTBE M XMMHUYECKOW pEaKLuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPAa3BUTHS HAyKU M COCTaBJISIOLINE
OCHOBY JUIsl TIOHUMAaHUs CYIIHOCTH Hay4HOH KapTUHBI MUpa, IpeICTaBiICHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSL MPUPOJBI, B3aWUMOCBA3SX YEIIOBEKAa C
MPUPOTHOM CPEJION, O POJIM XMMHUH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

N03HABATEJIbHBIE MOTUBBI, HAIIPABJIEHHBIE HA MOJYYEHUE HOBBIX 3HAHWUM IO
XUMHUH, HEOOXOIUMBIE ISl OOBSICHEHHS HAOII0IaeMbIX MPOIECCOB U SBICHUM,
MO03HABATENIbHOM, MH()OPMALIMOHHOM W YUTATEIbCKOM KYJIbTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM palbOThl C Yy4YeOHBIMM TEKCTaMH, CIPaAaBOYHOM



JUTEpPaTypoOM, JIOCTYIMHBIMU TEXHUYECKHUMHU CpelcTBaMU HHGOPMAIIMOHHBIX
TEXHOJIOTHI;

UHTEpeC K OOYyYEeHHI0O M TO3HAHHUIO, JH003HATENbHOCTh, T'OTOBHOCTH U
CIIOCOOHOCTh K €aMOOOpa30BaHUIO, IMPOEKTHOM W  HMCCIEN0BATEIbCKOU
JeSATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAIMPAaBICHHOCTH W YPOBHA OOYy4Y€HHUS B
JlaTbHEHUIIEeM;

4) popMupoOBaHUSs KYJIbTYPbI 310POBbS:

OCO3HaHUE IICHHOCTH >KHU3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3[I0POBbIN 00pa3 *KWU3HMU, OCO3HAHWE TOCIEJICTBUNA U
HEMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOrois, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTH COOJIONIEHNUS TIpaBWUI OE30MAaCHOCTH TMPH OOpalieHuH C
XUMUYECKUMH BEIIECTBAMH B OBITY U pPEaTbHOU KU3HU;

5) Tpy10BOI0 BOCIIMTAHMS:

MHTEPEC K MPAKTUUYECKOMY U3yUEHUIO Tpodeccuii u Tpylia pa3iuyHOro poja,
YBOXEHHE K TPYyILy M pe3yjbTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TPUMEHCHHsI TPEAMETHBIX 3HAHWA 110 XWMHH, OCO3HAHHBIM BBIOOP
WHUBUTyTBHON TPACKTOPUHU MPOAOIIKEHUS 00pa30BaHUs C YIETOM JIMIHOCTHBIX
WUHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENIHOW MpodhecCUOHATBHON AeTEIbHOCTH U PA3BUTHSI HEOOXOUMBIX YMEHHUM,
TOTOBHOCTH aJ]alITUPOBATHCS B IPO(DHECCHOHATILHOM Ccpe/ie;

6) 3K010rH4ecKOro BOCIUTAHUSA:

AKOJIOTMYECKH LEeCO00pa3HOe OTHOLIEHHE K NPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CylIECTBOBaHUS, MOHUMAaHUE [IEHHOCTH 3I0POBOIO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXWYECKOMY 3/I0pOBbIO, OCO3HAHUE LEHHOCTU COOJIOJCHUS
npaBui 0€30MaCHOTO MOBEICHHUS MTPU pabOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YTPOXKAOIINX 3I0POBBIO U )KU3HU JTIOJEH;

CIIOCOOHOCTH MPUMEHATHh 3HAHMS, MOJIydyaeMble MPU U3YUYCHUH XUMHH, JJIS
pelieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOJTHON CPEIOi, I TTOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOM  KyJbTYphl, OCO3HaHUS TJ00ANBbHOTO  XapakTepa
HKOJIOTHYECKUX MPOOJIEeM M IMyTed MX PEelIeHUs MOCPEICTBOM METOJ0B XHUMUH,
HKOJIOTUYECKOTO MBIILICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHMKATUBHOW U COLMAJIBHOM MTPAKTHUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe wmeTanmpenMETHBIX pe3yJbTAaTOB BBIACHSIOT 3HAYUMBbIE IS
dbopMHpOBaHUS MHPOBO33PEHHS OOIIEHAyYHbIE TOHATUSA (3aKOH, TEOpHs,
NPUHIINII, TUIIOTE3a, PaKT, CUCTEMa, MPOIECC, IKCIIEPUMEHT U APYTOE.), KOTOPHIE
WCIIOJIB3YIOTCSI B €CTECTBECHHO-HAYYHBIX YUYEOHBIX TMpPEIAMETax W TO3BOJSIOT Ha
OCHOBE 3HAaHUU U3 ITUX MPEIMETOB (HOPMHUPOBATH MPEJCTABICHUE O LIETOCTHOU



HAYYHOW KapTHHE MHpa, U YHUBEpCAIbHbIC yueOHbIE NEeHCTBUS (IT0O3HABATEIbHBIC,
KOMMYHUKAaTUBHBIE, PETYJISITUBHBIE), KOTOpbIE OOecne4yrBaroT (OPMHPOBAHUE
TOTOBHOCTA K CaMOCTOATEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4E€OHOM
JeSITEIIbHOCTH.

Ilo3HaBaTe/IbHbIE YHMBePCAJIbHbIE YUeOHbIe JeiiCTBUS

Bba3oBble Jioruyeckue aeiicTBUS:

YMEHHsI HMCTOJIb30BaTh MPUEMBI JIOTHUECKOTO MBIIIJICHUS] TPU OCBOCHHH
3HAHUW: PacCKphIBaTh CMBICI XUMUYECKUX MOHATUH (BBLICIATH MX XapaKTEpHBIE
NpU3HAKW, YCTaHABJIMBATh B3aWMOCBS3b C JPYIMMM IHOHATHUSMHM), HCIOJIB30BATH
HOHATHUS JJIs1 OOBSICHEHUS OTJENbHBIX (PAKTOB U SIBJICHUI, BEIOMpAaTh OCHOBAHUS U
KPUTEpUU ISl KJIaCCU(UKALMA XUMUYECKUX BEHIECTB U XUMHUYECKUX PEaKIIH,
yCTaHABIMBATh MPUUYUHHO-CIEACTBEHHBIC CBSI3M MEXAY OOBEKTaMHU H3Y4YCHHUS,
CTPOUTH JIOTMUECKHUE PacCyX ACHUs (MHIYKTUBHbIC, J€NYKTUBHBIE, 10 aHAJIOTHH),
JIeJ1aTh BbIBOJIbI U 3aKJIFOUEHUS;

yMEHHE TPUMEHATH B TMpOLecCe TMO3HAHUS TMOHATUS (MPEeIMETHBIE H
MeTanpeIMETHbIE), CAMBOJIMYECKHE (3HAKOBBIE) MOJIETH, UCTIOIb3yEeMbIE B XUMUH,
peoOpa3oBhIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJICJIbHBIE MPEICTaBICHUS —
XUMHUYECKMHM 3HAaK (CHMBOJ JJIEMEHTAa), XUMHUYecKas (opMmyja M ypaBHEHHE
XUMHUYECKON PEaKIMU — IPU PEIICHUN Y4eOHO-IIO3HABATENBHBIX 33]a4, ¢ yU4ETOM
TUX MOJENbHBIX IPEACTABICHUIN BBISBIATh U XapaKTepU30BaTh CYIIECTBEHHbIC
NPU3HAKU U3YYAEMBIX OObEKTOB — XUMUYECKUX BEUIECTB U XUMUUYECKUX PEaAKIIMA,
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, NPUYUHHO-CICICTBEHHBIE CBSI3U U
MPOTUBOPEYMS B U3yUaEMbIX IIPOLIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTeabcKkne 1eiiCTBUSL:

YMEHHE HCMOJIb30BaTh IOCTABJICHHbIE BOIMPOCH B KAuyeCTBE HHCTPyMEHTa
NO3HAHMUsS, a TakXKe B KAuyeCTBE OCHOBBI sl (OPMUPOBAHUSA THIOTE3BI IO
IPOBEPKE MPaBHILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA,

npuoOpeTeHUe OmbITa MO IUIAHUPOBAHWIO, OPTaHM3allMd M TPOBEICHUIO
YUYEHUYECKUX DJKCIEPUMEHTOB, yMEHHME HaOdoAaTh 3a XOJOM IIpolecca,
CaMOCTOSITEJIBHO MTPOTHO3UPOBATh €ro pe3yJsbTar, (opMyarpoBaTh 0000IIEHUS U
BBIBOJIbI 10 Pe3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHMS, COCTABIATh OTUET
0 MpOJIeTaHHOM paboTe.

Pa6ora ¢ undpopmaumeii:

yMEHHE BbIOMpaTh, AHAIM3UPOBATH M HUHTEPIPETHPOBATH HHOOPMALIHIO
Pa3IMYHbIX BUJOB U (OPM MPEICTABICHUS, OIYyYAEMYIO U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMyJIApHAsl JUTepaTypa XUMHUYECKOTO COJAEpKAHMS, CIpPaBOYHBIE
nocobusi, pecypcbl MHTepHETa), KPUTHMYECKHM OLIEHWBATh MPOTHBOPEUYUBYIO U
HEJI0OCTOBEPHYIO HH(OPMAITHIO;



yMEHHE MPUMEHAITh Pa3UYHbIE METOJbI W 3alpOChl MPHU TOUCKE U 0TOOpE
UHPOPMAllMM W COOTBETCTBYIOIIMX JaHHBIX, HEOOXOMUMBIX IS BBIMOJTHEHUS
y4eOHBIX U TIO3HABATEIbHBIX 3a7a4 OMpeaeaEHHOr0 THIA, MPUOOPETEHHUE OMbITa B
o0JacT UCHOJB30BaHUSA HMH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJbTYPOH aKTUBHOTO UCIIOJIb30BAHUS PA3IUYHBIX TOMCKOBBIX CUCTEM,
CaMOCTOSITEJIbHO BBIOMpAaTh ONTUMAJIbHYIO (POPMY MpEACTaBICHUS UH(GOPMALK U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jayd HECIOKHBIMH CXEMaMH, JHarpaMMaMu,
apyrumu hopmMamu rpaduKi 1 1X KOMOWHAIIUSAMY;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpPOBaThH B TIpollecce Y4YeOHOW U
UCCJIEeI0BATENIbCKON JEATEIbHOCTH MH(POPMAIIMIO O BIUSHUU MPOMBILIIIEHHOCTH,
CEJIbCKOTO XO3sIIiCTBa M TPAHCIIOPTAa HAa COCTOSHUE OKPY’KAIOWIEH NPUPOIHON
Cpepbl.

KoMMyHMKAaTHBHBbIE YHMBEpPCAJbHbIE Y4eOHbIe NeiCTBUS:

yMEHHMs 3aJlaBaTh BOINPOCHI (B XOJe Jauajgora W (WJIM) IHUCKYCCHH) TIO
CyliecTBy  oOcyxnaemMoil  TeMbl, (OPMYyJIMpPOBATH CBOM  MPEAJIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHHUS TIPEIOKEHHON 3a1auH;

YMEHHsSI ~ TPEACTaBIATh  TMOJIYYEHHBIE  PE3yJbTaThl  MMO3HABATENBHOM
NEATEIbHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JeJlaTh MpPe3eHTAIUI0
pEe3yIbTaTOB BBINOJHEHUSI XMMHUYECKOTO JKCIEPUMEHTa (JaOOpaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOWCTB BEIIECTB, YICOHOTO MTPOCKTA);

yMEHHsI Y4eOHOTO COTPYAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM
MO3HABATEIbHON M WCCIIEOBATENIbCKOM  NIEATENBHOCTH TPU  PEHICHUU
BO3HMKAIOIIKUX MPoOJeM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB M COTJIACOBAHUS
no3uIuii (00cyXkaeHus, oOMEH MHEHHUSMH, «MO3TOBBIE IITYpPMbD», KOOPAMHALIS
COBMECTHBIX JCHCTBMI, OIpeneNeHue KpUTEpPUEB IO OIEHKE KadecTBa
BBINIOJIHEHHON pabOoThI U PyTHE).

PeryasiTuBHbIe YyHUBEpPCAJIbHbIC YUeOHbIe 1eliCTBHSA:

YMEHHE CaMOCTOATENbHO OMPEAeNATh IENH IEATEIbHOCTH, TUIAaHUPOBATh,
OCYLIECTBIISATh, KOHTPOJIUPOBATh U NPU HEOOXOAMMOCTU KOPPEKTHUPOBATH CBOIO
NEesTeIbHOCTD, BHIOUpaTh Hanbonee 3pheKkTUuBHbIE CIIOCOOBI pelieHusl yUeOHbIX U
MO3HABATENIbHBIX 337[a4, CaMOCTOSITEJIbHO COCTaBJSTh WM KOPPEKTHUPOBATH
NPEUIOKEHHBIM  AJITOPUTM  JIEMCTBUM TIPU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJTyY€HHUsI HOBBIX 3HAHMN 00 M3ydaeMbIX OOBEKTaxX — BEIIECTBAX M PEAKIIHUSIX,
OIICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yjbTaTa 3asBICHHOM II€JIM, YMEHHE
UCIIOJIb30BATh U aHAIU3UPOBATH KOHTEKCTHI, MIPEJIaraeMble B YCIOBUU 3aJJaHUN.

NPEIMETHBIE PE3YJIbTATbBI

B coctaBe mpeaMeTHBIX pe3yabTAaTOB IO OCBOEHHUIO 005A3aTE€IHHOTO
COJIep’KaHus, YCTAHOBIIEHHOTO JaHHOW (eaepanbHOi pabdoueld MpoOrpaMMOoi,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS Hay4yHbIE 3HAHUS, YMEHUS U CIHOCOOBI



NEUCTBUM, BHABl JACATENBHOCTH MO [MOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEpIIpeTaln, NpeoOpa3oBaHUI0 W MPUMEHEHHUIO B Pa3IMYHBIX YYE€OHBIX U
HOBBIX CUTYaIUsX.

K xoniy oOydenus B 8 kiaacce mpeaMeTHbIe pe3ybTaThl HA 6a30BOM YpOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUM:

e PpACKpBIBATh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHATUM: aTOM, MOJEKYJa,
XUMHUYECKUN JJIEMEHT, NMPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASI aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas JI0JIs1 XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU, MOJISIPHBINA 00BEM,
OKCHJI, KHMCJIOTAa, OCHOBAaHME, COJIb, IEKTPOOTPULIATEIBLHOCTh, CTEIEHb
OKHUCJICHUS, XUMHUYECKas peakius, Kiaccuukanus peakuuid: peakiuu
COCAVHEHHUS, pEaKUMU PA3JIOKEHUs, pEaKUUd 3aMEIICHUs, peaKuuu
oOMeHa, PK30- U SHJIOTEPMHUUECKHE PEaKINH, TEeII0BOM 3(hPeKT peakiumu,
SIAPO aToMa, BJEKTPOHHBIM CJIOW aroMa, aTOMHas OpOUTallb, PAANYC
aToMa, XMMHUYECKasl CBs3b, MOJSIPHASI U HEMOJIAPHAsl KOBAJEHTHAs CBS3b,
VWOHHAs CBSA3b, MOH, KATMOH, aHWOH, PACTBOP, MAcCOBasl JOJs BEIIECTBA
(MpoueHTHask KOHLIEHTpaIsi) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHMHUYECKUX TOHATHA U
MPUMEHSITh 3TU OHATHUS MPU OMKMCAHUU BEILIECTB U X MPEBPAILICHHUII;

e WCIONBH30BaTh XHWMHUYECKYIO CHUMBOJIMKY JJIS COCTaBJICHHS (HOpMYyJ
BELIECTB U YPABHEHUN XMMUUYECKUX PEAKLINM;

e ONpPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIUHEHMSIX,
CTENEHb  OKHCIEHUS  BJIEMEHTOB B  OHWHApPHBIX  COEJUHEHUSX,
NPUHAIEKHOCTh BEIIECTB K ONPENEIEHHOMY KIIACCy COEIUHEHUN I10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBaJIGHTHAas W HOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaThb cMbIci [lepuomnueckoro 3akona [I. WM. Mengeneena:
JEMOHCTPUPOBATh TOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTU CBOMCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjiokeHus B llepuoanueckoil cucreme,
3aKOHOB COXPAHEHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HHUs, 3aKOHa ABOrajpo;

e ONUCHIBATh M XapakKTepus3oBaTh TabMM4YHy0 Qopmy Ilepuonnueckoi
CUCTEMbl XHMHMYECKHX DJJEMEHTOB: pa3inuyaTh T[OHATHS «TJIaBHAs
noarpynmna (A-rpynmna)» u «mnobdouHas noarpynmna (b-rpymnma)», Manbeie u
OOJbIIME TEPHOIbI, COOTHOCHTH OOO3HAYEHUsS, KOTOPbIE HMEIOTCS B
tabmuue «llepuonnyeckass cuctema xuMmMudeckux osaemeHtoB JI. U.
MenpneneeBa» € 4YMCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHSI AaTOMOB



XUMHUUYECKHX JIEMEHTOB (COCTaB M 3apsj siipa, 00IIee YUCIO JIECKTPOHOB
U pacmpe/eCHUE X 0 3JIEKTPOHHBIM CJI0SIM);

KJIacCU(PUIIMPOBATh XUMUYECKHE JJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuuu (M0 YUCIy U COCTaBy YYACTBYIOIIUX B pPEaKIUU
BEIIECTB, M0 TETUIOBOMY d((PeKTy);

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUUYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, TTOATBEPIKIAsT ONMMMCAHUE TIPUMEPAMH MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

MIPOTHO3WPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOTO
COCTaBa, BO3MOXHOCTU TMPOTEKAHUS XUMHUYECKHX TMpEBpallleHUi B
Pa3IUYHBIX yCIOBUSX;

BBIYHCIIATh OTHOCHUTEIILHYIO MOJICKYJSIPHYIO W MOJIIPHYIO MacChl
BEII[ECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTOo »dJIeMeHTa 10 ¢opmyJe
COEIMHEHMSI, MACCOBYIO JIOJIO BEUIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
10 YPaBHEHUIO XUMHUUYECKOU PEAKIINM;

MIPUMEHSTh OCHOBHBIC OTEPAIMUA MBICTUTEIHHOU NMEATCIHOCTH — aHAJIH3
U CUHTE3, CpaBHEHHE, 000O0IICHHE, CHCTEeMAaTH3allUI0, KIacCU(PUKAINIO,
BBISIBJICHUE TMPUYMHHO-CIEACTBEHHBIX CBSI3€d — /Ui M3y4YEHHs CBOWCTB
BEIIECTB M XHUMHYECKUX pEaKIUh, EeCTECTBEHHO-HAYYHbIE METOJIbI
NMO3HAHUS — HAONIOJCHUE, W3MEPEHHE, MOJCIUPOBAHUE, SKCIIEPUMEHT
(peaJibHBIM U MBICIICHHBIN );

CIIeIOBaTh  MpaBWIaM  IIOJIb30BaHUS  XUMHYECKOM  TOCYIOU U
Ja00paTOpPHBIM O0OPYJOBAaHMEM, a TakXKe IpaBWIaM OOpaIlleHUs ¢
BCIIECTBAMH B COOTBETCTBHM C WHCTPYKIUSAMH 110 BBITIOJIHCHHIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TMOJYYECHHUIO W COOUPAHHIO
ra3zoo0pa3HbIX BEMIECTB (BOJOpOJa M KHUCJIOPOJA), MPUTOTOBJICHHUIO
pacTBOPOB C OMNpPENEIEHHON MACCOBOW JIOJI€ PAaCTBOPEHHOTO BEILIECTBA,
IUIAHUPOBATh W TPOBOAUTh  XHUMHYECKHE  OKCICPUMEHTHI  TI0
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbI0 MHIUKATOPOB
(;makmyc, heHondTanent, METUIOPAHXK U APYTHE).

K xonmy oOydenus B 9 kiaacce npeaMeTHbIe pe3yabTaThl HA 0a30BOM YpOBHE
JOJHKHBI OTPaXkaTh COPMUPOBAHHOCTH Y O0YUaOIINXCSI YMEHHIA:

pPacKpbIBaTh CMBIC] OCHOBHBIX XWMHMYECKHX NOHATHWA: XWMHUYECKHUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHUOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0’KHO€ BELIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIIBHOCTh, CTEIEHb
OKHCJICHHUS, XUMHUYECKasi pPeaKilusi, XUMUYECKasl CBs3b, TEIIOBOM 3 deKT
peakuuu, MOJb, MOJSIDHBIA  00BEM,  pacTBOp,  DJIEKTPOJUTHI,
HEIJIEKTPOJIUTHI, JJIEKTPOJUTHUYECKAS IUCCOLMALUA, PEAKUUH HOHHOIO
oOMeHa, KaTalu3aTtop, XHWMHUYECKOE paBHOBECHE, OOpaTHUMble U



HEOOpaTUMbIE pEeaKIuu, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKIUu,
OKUCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHME UM  BOCCTAHOBJICHHE,
ajuioTponus, aM(pOTepHOCTh, XUMHUYECKAs CBS3b (KOBaJEHTHAas, MOHHAs,
METAJJIMYEeCKas), KpUCTAUIMYECKass pemeéTka, KOppOo3us METaJlIOB,
CIIaBbl, CKOpPOCTh XUMHUYECKON pEeaKUHUH, TMPEeIeSbHO AOMyCTHUMAas
koHueHrtpanus [IJIK Bemectna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TOHATHU U
MPUMEHSThH 3TU OHATHUSA MPU OMKMCAHUU BEILIECTB U X MPEBPALLICHHUII;
UCIIOJIb30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUJIS COCTaBJICeHHUs (HOpMYyJ
BEILIECTB U YPABHEHUI XMMHYECKUX PEAKIIU;

ONPECIISITh BAJIGHTHOCTh M CTENEHb OKUCIICHUSI XUMUYECKUX JIEMEHTOB B
COCAMHEHUSIX PA3JIUYHOTO COCTaBa, IMPUHAIJICKHOCTh BEHIECTB K
onpeneIEHHOMY KJacCy COEIUHEHHM 1o (opmyliaM, BUJ XUMUYECKON
CBA3U (KOBaJEHTHasi, HOHHAs, MeETaJUIMUecKasi)) B HEOPraHUYECKUX
COCIMHEHMSX, 3aps] MOHA 10 XUMHUYECKOW (opmyre, XapakTep Cpenabl B
BOJIHBIX PAacCTBOPAaX HEOPTraHUYECKUX COCAMHEHUU, TUM KPUCTAIMYECKOU
pELIETKN KOHKPETHOI'O BEIIECTBA,

packpsiBath cMmbica Ilepuommueckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €Tr0 IOHHMaHUE: OIKUCHIBaTh W XapaKTEPHU30BAThH
tabmmunyto Gopmy [lepuoandeckoil CUCTEMbl XUMHYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHUS «TJaBHas mnoArpynna (A-rpymnma)y U «mobouyHas
noarpynmna (b-rpynmna)», manble U OOJbIIME TEPUOILI, COOTHOCHTH
0003HaYeHHUsI, KOTOpblE MMEIOTCA B TMEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTePUCTHUKAMH  CTPOCHHMS  aTOMOB  XMMHYECKHUX
JIEMEHTOB (COCTaB M 3apsia  sApa, o0OIIee 4YWCIO0 DJIEKTPOHOB U
pacmpeieieHHe WX TI0 DJJIGKTPOHHBIM CJIOSIM), OOBSCHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCIUHCHUU B
npejenax MajblX NEPUOJO0B U TJIABHBIX MOATPYII C YUETOM CTPOSHUS UX
aTOMOB;

KJIacCU(PUIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKHUE peakuuu (Mo YUCIy UM COCTaBy YYAaCTBYIOIIUMX B pPEaKIUU
BEIIECTB, MO0 TEIJIOBOMY 3P (hEKTy, 0 M3MEHEHHUIO CTEMEeHEH OKUCICHUS
XUMUUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHUPUUECKUE XUMHYECKUE
CBOWCTBA TNPOCTBIX M CJOXHBIX BEIIECTB, NOATBEPKAas OIMKHCAHUE
npuMepaMy MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUW COOTBETCTBYIOIIUX
XMMHUYECKUX PEAKIUN;

COCTaBJIATh YPAaBHEHUS SJEKTPOJUTUYECKOW JIHCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEH, MTOIHBIE U COKPAIIEHHBIE YPABHEHHUS PEAKLIMII HOHHOTO



oOMeHa, ypaBHEHHsI peaklui, TMOATBEPKAAIONINX CYIIECTBOBAHUE
TEeHETUYECKOM CBSI3M MEX]Ty BEIIECTBAMH Pa3INIHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTb OKHCIUTEIHHO-BOCCTAHOBUTENBHBIX PEaAKIIHA
IOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKlui;
IPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTHM OT HMX CTPOCHMS,
BO3MOKHOCTH TIPOTCKAHUS XWMHYECKHX TMPEBpPAlIEHUNA B Pa3TUIHBIX
yCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEIIbHYIO MOJICKYJISIPHYIO W MOJIIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO JIOJII0 XHMHYECKOTOo »dJIeMeHTa 10 ¢opmyJe
COEIMHEHMSI, MAaCCOBYIO JIOJIO BELIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEeaKInH;

coOmrolaTh  MpaBWiIa  IOJb30BAHMS ~ XMMHYECKOM  MOCYIOoMl M
7a00paTOpHBIM  00OpYJOBaHMEM, a TaKXKe IMpaBuia oOpalleHus ¢
BEIIECTBAMH B COOTBETCTBUM C WHCTPYKIHUSMH 110 BBITIOJHEHHUIO
71a00paTOPHBIX XHMHUYECKUX OIBITOB MO TOJYyYEHHI0O U COOUPAHUIO
ra3000pa3HbBIX BEMIECTB (aAMMHAaKa U yTICKUCIIOTO Ta3a);

OPOBOAMTH  PEAaKIUH, TMOATBEPKAAIOIINE  KAayeCTBEHHBIH  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM IMYTEM XJIOPHUI-, OpOMU-,
noaua-, kKapOoHat-, ¢ocdar-, cuiIMkKar-, cyiabdar-, THIPOKCHU]-UOHBI,
KaTMOHbI aMMOHHUS ¥ HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIUE B
BOJHBIX PacCTBOPaX HEOPTAHMYECKUX BEIIECTB;

PUMEHSATH OCHOBHBIE OTIEPAIIMN MBICTUTEILHON NeATeIbHOCTH — aHAN3
M CHHTE3, CpaBHEHHE, OO0O0OIIeHNEe, CHUCTEeMAaTH3aIUI0, BBISBICHHUE
NPUYUHHO-CJIEICTBEHHBIX CBS3€M — JJIs U3YYEeHHUS CBOWCTB BEIIECTB U
XUMUYECKUX pEaKlMid, €CTeCTBEHHO-HAyYHbIE METOJbl TMO3HAHUS —
HaOJI0/IeHUE, U3MEpPEeHHEe, MOJEIUPOBAHUE, SKCHEPUMEHT (peajbHbId U
MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBo yacoB
No HaumeHoBaHue pa3jeioB u DuieKTpoHHbIe (LH(POBBIE)
Konrtpoabubie IIpakTHUyeckne
n/n TeM NMPOrpaMMbI Bcero o0pa3oBaTe/IbHbIE pecypchl
padoTsl padoThI
Pasnea 1. IleppoHayaibHbIe XUMHYECKHE TOHATHS
XuMusi — Ba)kHasi 00J1acTh
€CTECTBO3HAHUSA U
1.1 . 5 2 https://m.eds0o0.ru/A3RIT4T6X
MIPAKTUYECKON JAEATENbHOCTH
YeJIoBeKa
BerectBa u XuMu4eckue
1.2 H 15 1 https://m.edsoo0.ru/JOM9V8VED
peakuuu
Hroro no pazneny 20

Pa3znen 2. Baxkneiimme NpeacTaBUTEIN HEOPraHUYE€CKHUX BelleCTB

Bosznyx. Kucnopon. Ionsitue

2.1 6 https://m.edsoo.ru/Q5A8K5SW8Y
00 oKcHIax
Bonopoxn. Ionstue o

2.2 8 1 https://m.edsoo.ru/C4H8K 6T8E
KHMCJIOTaX U COJISAX
Bopa. P I

23 ona. Pactsope. Iowsrue 00 5 1 1 https:/m.edso0.swWF1X701B0Q
OCHOBaHMAX
O

24 CHOBHDIC KIACCRT . 1 1 1 https:/m.edso0.rw/L3FAR7GOT
HEOPraHUYEeCKUX COEANHEHHUI

Hroro no pazneny 30

Pazpnen 3. Ilepnoanyeckuii 3axon u I[lepuoanyeckasi cucrema xumuueckux dnemenToB /I. U. MenaeneeBa. CTpoeHne aToMOB.
Xumnyeckas cBsi3b. OKHCIHTETbHO-BOCCTAHOBUTEIbHbIE PeaKIMH




Ileproanueckuii 3akoH 1
Ilepuoauyeckas cucrema

3.1 XUMHUYECKUX AeMeHToB [I. U. 7 https://m.edsoo.ru/C911K8POM
MeunpaeneeBa. CtpoeHue
aroMa
XMu4ecKast CBs3b.
3.2 OKUCITUTENBHO- 8 https://m.edso0.ru/W8COT2E7K
BOCCTaHOBHTEJIbHBIE PEAKIHU
Hroro no pazaeny 15
PesepBHoe Bpems 3 https://m.edsoo.ru/A3F7K3G1G
OBUIEE KOJIMYECTBO YACOB 68

I10 ITPOI'PAMME




9 KJIACC

KoaunyecTBo yacoB
HaumeHoBaHuUe pa3/iesioB U TeM JuexkTpoHHble (HUGPOBHIE)
Ne n/n Konrtpoabusbie | IlpakTnyeckue
NMPOrpamMMbl Bcero o0pa3oBaTesIbHbIE pecypchl
padoThI padoThI
Paznen 1. BemmecTBo ¥ XUMHYeCKHe peakIuu
[ToBTOpenue u yriy0iaeHue 3HaHUH
1.1 P ed i 5 1 https://m.eds00.rt/GIMSWIJ3T
OCHOBHBIX Pa3zIeNoB Kypca 8 kiacca
OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKHUX
1.2 . P 4 https://m.eds00.ru/R3729Q6G4G
peakimit
DJIEKTPOIIMTUYECKAS JUCCOLUALIUSL.
1.3 P A Hat 8 1 1 https://m.edsoo.ru/D5SR5V404A
XUMHUYECKUE PEaKIU B pacTBOPax
HWroro no paznmeny 17
Paznen 2. HemeTa/ibl M UX cOeIMHEHH
OO01mast XxapakTepuCTHKA ec
2.1 sl XAPAKTCPHCTHKA XHMIICCKHX 4 1 https://m.edsoo.ru/F9W IN9F5V
anemenToB VIIA-rpynmel. ["anorens
OO011as XapaKTepUCTHKA XUMHUUECKUX
2.2 anemenToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/STLTMIL7S
COCTMHEHUS
OO011ast XapaKTePUCTHKA XUMHUYESCKUX
2.3 sneMeHToB VA-rpynnsl. A3oT, Gocdop u 7 1 https://m.edsoo.ru/A6Y9S6H4U
UX COCIMHCHHS
OO011as XapaKTepUCTHKA XUMHUYECKUX
2.4 anemeHTOB [VA-Tpymmsl. Yriepon u 8 1 2 https://m.edsoo.ru/Q2WSH2KSY
KPEMHHU ¥ UX COCAUHCHUS
HWroro no paznmeny 25




Pa3znen 3. MeTaajibl U UX COeTHHEHHS

3.1 OO011Ke CBOICTBA METAIIIIOB 4 https://m.edsoo.ru/C1C6H6T2M
32 Baxneiimme MeTaaibl ¥ UX COEIUHEHUS 16 https://m.edsoo.ru/I8G6J7RIU
Hroro no pazaeny 20
Pa3snen 4. Xumus H okpy:Kaomas cpeia
4.1 ‘ BemiecTBa 1 MaTepualibl B JKM3HU Y€JI0BEKA 3 https:/m.edso0.ru/Z3S8T1Q8K
Hroro no paspery 3
PezepBHoe Bpems 3 https://m.edsoo.ru/N2U7TH3F8A
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME







IMOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KoanyecTBo yacos
No Jara DJIeKTPOHHBIE HH(POBbIE
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero U3ydeHHs | o0pa3oBaTesbHbIE pecypchbl
padoThl padoThI
IIpeamer xumuu. Ponb xumuu B
1 1 https://m.edsoo.ru/J4C2VEMIV
JKU3HU 4enoBeKa. Tena U BelecTna
IT
2 OIVITHE O METOXAX HOSHATIA B 1 https://m.edsoo.ru/P108ASC6T
XUMUH
[Mpaktuueckas padora Ne 1
11 6 6
3 « paB“Hna PabOTHI B TAbOpaTOpHH 1 https://m.eds00.ru/O5SG3EOD8Y
U IpUEMBI 00paIeHHs C
71a00paTOPHBIM 000PYTOBAaHHEM»
Yucrele BEWECTBA U CMECH.
4 VICTHIC BetllecTsa 1 evect . 1 https://m.edsoo.ru/X1A2E3M8R
Crioco0bl pa3zeneHus cmecei
IIpakTuueckas padora Ne 2
5 «Pa3nenenue cMeceit (Ha mpuMepe 1 https://m.edsoo.ru/R6W6Z8F9IX
OUHCTKHU ITOBAPEHHOMN COJIH)»
6 ATOMBI 1 MOJIEKYJIBI 1 https://m.edsoo.ru/J7R1IO8HIL
XUMHUYECKHE 3JIEMEHTHI. 3HAKN
7 (CUMBOJIbI) XMMHYECKUX 1 https://m.edsoo.ru/W3U6Q6D7W
3JIEMEHTOB
[IpocTsie 1 CIOKHBIE BEIIECTBA 1 https://m.edsoo.ru/H2ZW7WE8P3A
ATOMHO-MOJIEKYJIIPHOE yYEHHE 1 https://m.edsoo.rt/EODILSNIN
3aKOH IOCTOSIHCTBA COCTaBa
10 BelecTB. XuMuueckas popmya. 1 https://m.edsoo.ru/I3Y2G1R4C
BajileHTHOCTb aTOMOB XMMHYECKHX




OJIEMCHTOB

11

OTHOCHUTENIbHAS aTOMHAas Macca.
OTHOCHUTEIIbHAS MOJIEKYJIIpHast
Macca

https://m.edsoo.ru/FIN3SOA9I

12

MaccoBas 011 XMHMHYECKOTO
DJIEMEHTA B COCAMHEHHH

https://m.edsoo.ru/J6A9W4P1J

13

KonuyectBo BemecTBa. Moib.
MomnsipHas macca

https://m.edsoo.ru/C2J5K415X

14

dusnueckre U XUMUUECKHe
sABJICHUs. XUMHYeCKas peakuus

https://m.edsoo.ru/S2R3IH7TN6C

15

[Tpu3HAKY U yCIIOBUS IPOTEKAHUS
XUMHYECKUX PEAKIUH

https://m.edsoo.ru/Z3F4A8K60

16

3aKOH COXPAHCHUS MaCChI
BellecTB. XMMHUYECKUE YPaBHEHUS

https://m.edsoo.ru/P7V8ASZ3D

17

BrerunciieHus: KOJM4YeCcTBa, MacChl
BELIECTBA 110 YPABHEHUSAM
XUMHUYECKUX PEeaKuit

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

18

Kitaccndukanus XuMHIeCKUX
peakimii (CoeIMHEeHHs,
pasiioKeHus1, 3aMeleHus], 0OMeHa)

https://m.edsoo.ru/KOP1L4ARIW

19

M. B. JIoMOHOCOB — Y4EHBINA-
sHIMKIoneaucT. O0o0IeHne U
CHUCTEMAaTHU3AIHsl 3HAHUI

https://m.edsoo0.ru/C2T2E6W6V

20

KonTtponsnas padora Nel mo teme
«BelecTBa 1 XUMHYECKHE
peaxIum

https://m.edsoo.ru/D6E9Q4E9H

21

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucnopon — anemeHT u

https://m.edsoo.ru/M6ATYOWT7S




IIPOCTOE BELIECTBO. O3o0H

22

Ddusndeckne 1 XUMHIECKHE
CBOWMCTBa KUCIIOpoa (peaKuu
okucnenus, roperue). [lonstue 06
OKCHIaxX

https://m.edsoo.ru/O0Q4H1UST

23

Crioco0B! MOTyYeHHsT KHCI0pOsia B
71200paTOpPUU ¥ MPOMBIIIICHHOCTH.
[prMeHeHne KHCIopoa

https://m.edsoo.ru/F8Q2D2X3H

24

TerutoBoit 3¢ dexT XUMHIECKOH
peaKIuy, IOHATHE O
TEPMOXHMHUYECKOM YPaBHEHHH,
9K30- U SHIOTEPMHUIECKHX
peaKIHsX

https://m.edsoo.ru/Z6H4GIDSW

25

Tomnuso (HedTh, yrons u MeTaH).
3arps3HeHHe BO3yXa, CIOCOOBI
€ro MPeOTBPAICHUS

https://m.edsoo.ru/Y2Y4M4H 1B

26

ITpakTrueckas pabora Ne 3 1o
teMe «[lomyuenue u codupanue
KUCIIOPOJIa, U3y4EHUE €TO
CBONCTB»

https://m.eds00.ru/J2X0TOAO0D

27

Bonopon — aneMeHT U mpocToe
BerecTBo. HaxoxaeHue B mpupoje

https://m.edsoo.ru/ISD2B5SD7A

28

Dusnueckre U XUMHIECKHE
cBoiicTBa Bogopoa. [Ipumenenue
BOJOpOIA

https://m.eds00.ru/QOA7R7TW60

29

TToHsITHE O KUCIIOTAX M COJIAX

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

30

Crioco0bl 1osTy4eHust Boopoa B
naboparopun

https://m.edsoo.ru/FAW6US5Q5Q




31

TIpakTuueckas pabora Ne 4 o
teme «[lomyuenue u codupanue
BOZIOPO/a, U3YYEHHE ETO CBOHCTBY

https://m.edsoo.ru/ASD2B602Z

32

MornsipHblii 00BEM ra3oB. 3aKOH
ABoraJzipo

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

33

Breranciaenus 00béMa, KOJIH4eCTBa
BEIIECTBA ra3a o €ro U3BECTHOMY
KOJIMYECTBY BEILECTBA HIIH 00BEMY

https://m.edsoo.rut/LOW2K9Q8I

34

Breranciaenns 00bEMOB ra3oB 10
YPaBHCHHUIO PEaKINK Ha OCHOBE
3aKOHA 00BEMHBIX OTHOIIEHMH
rasos

https://m.edsoo.ru/M7G2D2E3H

35

DusnuecKkre U XUMHUIECKHE
CBOICTBA BOJIbI

https://m.edsoo.ru/F3SSH7HIU

36

CocraB ocHoBanuii. [Tonstue 06
HUHIUKATOpax

https://m.edsoo.ru/I9M1C5U8J

37

Bopna xax pactBopuTeb.
HacrImieHHbIe 1 HEHACHIIICHHBIE
pacTBOpBl. MaccoBast 1oJst
BEILIECTBA B PACTBOPE

https://m.edsoo.ru/S7TZON3W2D

38

IIpakTrueckas pabora Ne 5 o
TeMe «[Ipurorosnenne pacTBopoB
C OIpeIeIEHHON MaccoBOM JAonen
PacTBOPEHHOTO BEIIECCTBA»

https://m.edsoo.ru/LOV7U6I6H

39

Konrponsnas padora Ne2 mo teme
«Kucnopon. Bogopoz. Boxa»

https://m.edsoo.ru/Y3C8CIC8Z

40

OKcuabl: cOCTaB, KiIaccu(puKarmsi,
HOMEHKIIaTypa

https://m.edsoo.ru/DIA6N2BI9L




41

Tlonyuenue u XuMHIECKHE
CBOICTBA KHCJIOTHBIX, OCHOBHBIX U
aM(OTEepHBIX OKCHIOB

https://m.edsoo.ru/E3USHIWSV

42

OcHOBaHUSI: COCTaB,
Kinaccu(UKanys, HOMEHKJIaTypa

https://m.edsoo.ru/C9ZOEIN8V

43

HOJ’Iy‘ICHI/IC U XUMUYCCKUC
CBOMCTBa OCHOBaHMI

https://m.edsoo.rt/W5V2Q8K1E

44

Kucnotsl: cocras, knaccudukans,
HOMEHKJIaTypa

https://m.edsoo.ru/F4P2A0C3V

45

HonyquMe U XUMHNYCCKUEC
CBOMCTBA KMCJIOT

https://m.edsoo.ru/BSC1L3L6M

46

Couu (cpeiHue): HOMEHKIIATYpa,
CIIOCOOBI MOTyYEHHs, XKUMHIECKHE
CBOWCTBa

https://m.edsoo.ru/J4B9QSE1X

47

IIpaktuueckas padora Ne 6.
Perrenue sKkCriepuMeHTaIbHBIX
3aa4 1o TeMe «OCHOBHBIE KJIACChI
HEOPraHWYECKHX COCANHCHUN

https://m.edsoo.ru/E9X4K8F7TW

48

I'enernueckas cBsI3b MEXIY
KJIACCAMH HEOPTraHMYECKUX
COCIMHCHUI

https://m.edsoo.ru/HOUSD6A0C

49

O000111eHNE U CHCTEMATH3AIUS
3HaHUI

https://m.edsoo.ru/Q6GINSL4AB

50

KonrponbsHas padota Ne3 o teme
"OCHOBHEIE KJIaCChI
HEOPraHUYeCKHX COeJUHEHUI"

https://m.edsoo.ru/W6J7L5I5P

51

HCpBLIe TOITBITKH Knaccmbm(aunn
XAMHYECKUX 3JIeMEHTOB. [loHsATHE

https://m.edsoo.ru/R4STM4AMIN




O rpymmax CXOAHbIX 3JIEMEHTOB

52

Ileproamueckuii 3aKoH U
Tlepronuyeckas cucrema
XUMUYECKUX dyieMeHToB J]. U.
MeHneneesa

https://m.edsoo.ru/A1B9FOV6C

53

[lepuoasl, TpynIbl, TOATPYIIILI

https://m.edsoo.rt/W3O116R2U

54

Crpoenue aromoB. CocTaB
aTOMHBIX s1ep. Mzorormsl

https://m.eds00.ru/C9Q907Z3C

55

CtpoeHue 3IeKTPOHHBIX 000J1049€eK
aTOMOB JJIEMEHTOB
IIepnoauueckoii cucremsr . 1.
MenneneeBa

https://m.edsoo.ru/O0F6YS5C8B

56

XapaKTepuCTHKa XUMHUYECKOTO
DJIEMEHTA I10 €r0 MOJIOKEHUIO B
[epuoanueckoit cucreme /1. U.
MenpeneeBa

https://m.edsoo.ru/A9C319Z5W

57

3nauenue [lepnonnveckoro 3axkoHa
JUTSL Pa3BUTHS HAYKH U TPAKTUKH.
J1. . MenneneeB — y4&HBIH,
Neaaror M rpaxaaHuH

https://m.edsoo.ru/K3S31400V

58

PesepBHblit ypok. O6001mICHUE 1
CHCTEMAaTH3alKs 3HAHMI /
Bceepoccuiickas mpoBepodHast
pabota

https://m.edsoo.ru/BOVIIAW6A

59

KonrponsHnas padora Ne4 o teme
«CtpoeHune aToMa. XUMHUYECKas
cBs13b» / Beepoccniickas
poBepovHas pabora

https://m.edsoo.ru/L2L4K005Q




aﬂeKTpOOT‘pI/II.IaTeJILHOCTL aTOMOB

60 1 https://m.edso0.ru/S6R802X9B
XAMHYECKUX IJIEMEHTOB

61 MoHHas XxuMu4eckas CBsI3b 1 https://m.edsoo.ru/R201T6L4S
KoBasrenTHas 110, a;

62 PalCHTHAA HOTHpHas 1 hitps://m.eds00.ru/GON4HAJGF
XAMHYECKask CBSI3b
KoBanenTtHas HenoaspHas

63 P 1 https://m.edsoo.ru/R5Q417S5K
XUMUYECKAS CBI3b

64 CTeneHb OKUCICHUS 1 https://m.eds00.ru/S8U900D4B
OKHCITUTENBHO-

65 KHCIHTEIbH 1 https://m.edsoo.ru/KOW2Q5Y1C
BOCCTaHOBHTEIIbHbIC PEaKIMU

66 OKHCIIUTETN U BOCCTAHOBUTEIHN 1 https://m.edsoo.ru/M3DOP4C9Y
PesepsHelit ypok. O600mmenue 1
CHUCTEMAaTHU3AIU 3HAHUH 110 TEME

67 1 https://m.edso0o.ru/S2R4SEM7N
«CrtpoeHue aroma. XUMHUUecKas
CBSI3b)»
P i . 06006

68 C3CPBHBIH YPOK © Iv'ueHHe " 1 https://m.edsoo.ru/SIR1B1L6Q
CHUCTEMAaTHU3AIMs 3HAHUI

OBIIEE KOJIMYECTBO YACOB T10 68

I[MPOI'PAMME




9 KJIACC

Ne
n/n

Tema ypoka

KoanyecTBo yacoB

Bceero

KonrtpoabHbie
padoThI

IIpakTHyeckne
padoThI

JaTa
H3yYeHUst

JJIeKTPpOHHBbIE HH(PPOBHIE
o0pa3oBaTesIbHbIE pecypchl

Ilepuoauueckuii 3aKoH.
Ilepuoauueckas cucrema
XUMHYECKUX d1eMeHToB JI. U.
MenpeneeBa

https://m.edsoo.ru/W4YSP2F9X

3aKOHOMEPHOCTHU B U3MEHEHUU
CBONCTB XUMHUYECKHX 3JIEMEHTOB
MEPBLIX TPEX NEPHOTOB

https://m.edsoo.ru/VSK9ICI1C4R

Knaccudukanms 1 HoMeHKIaTypa
HEOPraHNYECKHX BEIIECTB

https:/m.eds00.ru/Q9Y1Y7Z00

Buibl XMMHUYECKOM CBS3U U TUIIBI
KPUCTAJUIMYECKUX PEIIETOK

https://m.edsoo.ru/R9T4R3J2H

KonTponsnas padora Nel mo teme
«IToBTOpEHUE U yriaybieHHe
3HAHWH OCHOBHBIX Pa3IeNoB
Kypca 8 kinacca»

https://m.edsoo.ru/R3U4P4C6M

Krnaccudpukanms XuMHIeCKHX
peakuuii No pazau4HbIM
MpU3HAKaM

https://m.edsoo.ru/H6L106U8O

IlonsTHE O CKOPOCTH XUMUYECKOU
peaxuuu. I[ToHsATHE O TOMOTEHHBIX
U FEeTePOreHHBIX PEaKLUIX

https://m.edsoo.ru/Y8B8USO4I

TonsTHE 0 XMMHYECKOM
paBHOBecuH. DakTopHI,

https://m.edsoo.ru/SSK8G2A3K




BJIMSIOIINE HA CKOPOCTh
XUMHUYECKON PEaKLu 1
MOJI0KEHUE XUMUYECKOTO
paBHOBeCHUS

OKHCIIATETBHO-
BOCCTAQHOBHUTEIBHBIC PEAKIIHU

https:/m.edsoo.ru/G9K9O1B1A

10

Teopust 3MeKTPOTUTHIECKON
nucconuanyi. CUIbHBIE U cl1a0ble
ANIEKTPOJIUTHI

https://m.edsoo.ru/BOO3F108F

11

Mounnble ypaBHEHUs peakiuii

https:/m.edsoo.ru/HIN3L8Y7G

12

XUMHUYECKHE CBOMCTBA KUCIIOT U
OCHOBAHHH B CBETE
HpeICTaBICHUH 00
3IEKTPOTUTHYECKON
JIACCOIHAITIHI

https://m.edsoo.ru/T3G0X4B9I

13

XuMHYeCKHe CBOKWCTBA COJIeH B
CBETe MpeCTaBIeHUN 00
3IEKTPOTUTUYECKON
JIUCCOIUAIIAN

https://m.edsoo.ru/S1P2W3Q2V

14

IlonsiTHe 0 ruaponn3e coneit

https://m.edso00.ru/X9Q4S7RSD

15

O6001IeHIE ¥ CHCTEMATH3AIIMS
3HAHMI

https://m.edsoo.ru/B3H9QOWON

16

IIpakTuueckas padora Ne 1.
«PemeHne sKCepUMEHTaIbHBIX
3a7a49»

https:/m.edsoo.ru/Y2COM4AK4K

17

KontponeHas padora Ne2 no reme
«ONeKTpoNUTHYECKast
Jqucconuanys. XuMH4ecKue

https://m.edsoo.ru/A3ESY 1K4F




pe€akuuu B pacTBOpax»

18

OO6m1as xapaKkTepuCcTHKa
rajioreHoB. XMMHYECKHE
CBOMCTBA Ha IPHMeEpE XJI0pa

https://m.edsoo.ru/L9Q3U2Z0U

19

Xnoposogopoa. ConsHast
KHCJI0TA, XUMHYCCKHEC CBOﬁCTBa,
TMOJIY4YC€HHUE, IPUMCHEHUE

https://m.edsoo.ru/VOY2L8Y0S

20

IIpakTrueckas pabora Ne 2 mo
teme «llomydyenne constHOM
KHCJIOTBI, U3y4eHUE €€ CBOMCTBY

https://m.edsoo.ru/V405C7J3Y

21

BerunciieHus o ypaBHEHHIM
XUMHYECKHX PEAKLHUi, eCITH OJUH
W3 PEarcHTOB JaH B U30BITKE

https://m.edsoo.ru/R8ROJILSA

22

OO011as XapakTepucTHKa
aneMeHToB VIA-rpymnmst

https://m.edsoo.ru/USKSESDOV

23

AJTOTPOTIHBIE MOTU(UKAIIIH
cepsl. HaxosxeHue cepol u eé
COCTUHEHUH B IPHPOJIE.
XumMHu4yecKknue cBOUCTBA Cepbl

https://m.edsoo.ru/P8X9L2R2Y

24

CepoBomopo, CTpOEHHE,
(bHSH‘-ICCKI/Ie U XUMHUYCCKUEC
CBOICTBa

https://m.edsoo.ru/DIK1FSU6P

25

Oxcuppl cepsl. CepHas KUCIIOTA,
(u3HYecKrue U XMMHUYECKIE
CBOWCTBA, IPUMEHEHHE

https:/m.edsoo.ru/K2COD1Y5W

26

XUMHYECKIe peaKIliH, JIeKaI1e
B OCHOBE IIPOMBIIIICHHOTO
crioco6a MoTy4eHHs CepHOi

https://m.edsoo.ru/V6V8I2S2H




KHCJIOTbI. XUMHYECKOE
3arpsI3HEHNE OKPYXKAIOLIEeH Cpeibl
COEAMHEHUSIMU CEPBI

27

BrruncieHre MaccoBoit 101u
BBIX0J1a TIPOJIYKTa PEaKIUH

https://m.edsoo.ru/TSH5SMS5C6Q

28

OO1mast XapaKTepHCTHKA
31eMeHTOB VA-rpynmsl. A30T,
pacrpocTpaHeHHe B IPUPOJIE,
(u3nyecKre U XUMHYECKHE
CBOHCTBa

https://m.edsoo.ru/J9X6KSESP

29

AMMHaK, ero Gpu3N4ecKue u
XHUMUYCCKHE CBONCTBA,
TOJTyYeHHe U IPIMEHEHHE

https://m.edsoo.ru/A2J3ESISU

30

IIpakTuueckas pabora Ne 3 mo
teme «llonydyenne aMmuaka,
U3y4YEHUE €r0 CBOUCTB»

https://m.edsoo.ru/H8A8ASGEV

31

A30THas KHCIIOTa, € (hU3uYecKre
U XUMHYECKHUE CBOMCTBA

https://m.edsoo.ru/A4S5F4UOM

32

Hcnonb3oBaHne HUTPATOB U
coJielf aMMOHUS B Ka4eCTBE
MHUHEpaIbHBIX yI00peHuil.
XuMHYecKoe 3arps3HeHIe
OKpY>Karomieil cpebl
COCIMHEHUSIMH a30Ta

https://m.edsoo.ru/G7Y4Q1J6P

33

Docdop. Oxecun pocdopa (V)
¢docdopnas kucnora, GusnIecKre
U XHMHYECKHE CBOHCTBA,
HOJTy4CHHE

https://m.edsoo.ru/Q5BOGIN3R




34

Hcnonb3oBanue docdaros B
Ka4y€CTBE€ MUHEPAJIbHBIX
ynoOpeHuii. 3arps3HeHne
npupoIHO# cpepl hochaTamu

https:/m.edsoo.ru/M4G5H1P30

35

VYrnepon, pacpocTpaHeHne B
npupoze, Gu3NIecKue u
XMMHYECKHE CBOUCTBA

https://m.edsoo.ru/A9C8F1A41

36

Oxcupbl yriepoaa, ux
(U3HYeCcKHe U XUMHYECKIE
CBOMCTBA. DKOJOTHYECKUE
poOJIEeMBl, CBSI3aHHBIE C OKCHIOM
yraepoaa (IV)

https://m.edsoo.ru/P6U7TM4AKIT

37

VroybHas KUCIIOTa B €€ COJIH

https://m.edsoo0.ru/TSO1SOF1T

38

IIpakTuueckas pabora Ne 4 mo
Teme "[lodyueHue yriaeKkucIoro
ra3a. KauecTBeHHas peakuus Ha
KapOoHaT-HOH"

https://m.edsoo0.ru/P6WIW6A4C

39

IlepBoHauanbHBIC MOHATUSL 00
OpPraHMYeCKUX BEIECTBAX KakK O
COEAMHEHUSX Yriaeposaa

https://m.edsoo.ru/G506H6X 1E

40

Kpemnuii u ero coenunenus

https://m.edsoo.ru/S2F3Z4G3N

41

IIpakTuueckas padora Ne 5.
Perenne sxcriepuMeHTaIbHBIX
3a/1a4 1o TeMe «BaxHelmme
HEMETAJUIBI K UX COEIHHEHUS

https://m.edsoo.ru/Y8BSR2E1]

42

KonTponeHnas padora Ne3 mo teme
«BakHEHIIIMEe HEMETAIIBI U UX
COCTUHCHUS

https://m.edsoo.ru/K1E4WS5F5D




OO011as XapakTepucTHKa
XUMHYECKHUX JICMEHTOB —
MeTanaoB. Metannndeckas CBs3b

43 https://m.edso0.ru/Q5M8X3Z6L
U MeTaJuInyecKas
KPUCTaJNIMYECKas PEIIETKA.
®duznyeckre CBOWCTBA METAJUIOB
Xumuueckre cBOMCTBAa METAILIIOB.
44 ONeKTPOXUMUUECKUH pAfL https:/m.edsoo.rt/M7GOF6W6K
HaIpsDKEHUH METaJIoB
O01ue criocoOkI MOMYICHUS
mertaiuioB. CrutaBel. Beraucienus
45 110 YPaBHEHUAM XUMHUYECKUX https://m.edsoo.ru/FOS7TU4GSC
peakuuii, eciu OJJUH U3 peareHToB
COJICP)KUT NPUMECH
46 TlonsiTHE O KOPPO3UK METATITOB https://m.edsoo.ru/U4T6BSL6C
47 [lemo4nbie MeTAIITBI https://m.edsoo.rw/ESNOF6H7A
48 OKCIABI H THAPOKCHAB! HATPHS 1 https://m.edsoo.ru/QSF4A8Z0U
Kamust
49 LlenosmosemenbHble METanL! ~ https://m.edsoo.rW/RIGAH2LSS
KaJIbIIMA U MarHui
50 BakHeime coeTMHEHUS KaIbIUs https://m.edsoo.ru/B5B6SOF6R
51 06061{,16}“46 1 CHCTeMATIBAIA https://m.edso0.ru/Z8S2E1Y6W
3HAHUN
52 HKecToCTs BOfbt 1 CrIOCOGE! €& https://m.edsoo.ru/U4F1VI1PIK
yCTpaHeHust
IIpaktuueckas padora Ne 6 o
53 TeMe "YKECTKOCTh BOJIBI U METOIBI https://m.edsoo.ru/TOE9QU2I13W

eé yctpanenus"




54

ATIOMUHHEA

https://m.edsoo.ru/O2U1T4S00

55

AmMdoTepHbIe CBOMCTBA OKCHIA U
THIPOKCHIA

https://m.edsoo.ru/T7Z619U3S

56

Kenezo

https://m.edsoo.ru/I2ROK4COE

57

Oxcuibl, THAPOKCUABI U COJU
xkenesa (1) u sxenesa (11I)

https://m.edsoo.ru/U2B913V0Q

58

O0001IeHrE U cUCTEMaTU3aus
3HAHUHA

https:/m.edsoo.ru/WG6NOHSL7X

59

IIpakTuueckas padora Ne 7.
Perenne skcriepuMeHTaIbHBIX
3a/1a4 1o teMe «BaxHelmme
METAJIBI M UX COCIUHCHUS

https://m.edsoo.ru/JIM4T7L4X

60

Brruucnenust mo ypaBHeHUIM
XUMHUYECKUX PeaKuuii, €CIu OJJMH
M3 PEarcHTOB JaH B U30BITKE WIIN
COZIEPKUT MpuMecH. Brranciaenns
MacCOBOM JIOJIH BBIX0/1a MPOIYKTa
peaximn

https://m.edsoo.ru/F2G0O1YOK

61

O06001IeHHE ¥ CHCTEMATH3aIIH
3HAHUI

https://m.edsoo.ru/WIFSE9LSN

62

Kontponbenas pabora Ne4 o teme
«Baxneimme MeTamIbl ¥ UX
COCIUHEHUS»

https:/m.edsoo.ru/FIEOK9H7N

63

BemectBa n MaTepuaJibl B
MOBCEAHEBHOM KHU3HU YEIOBEKA

https://m.edsoo.ru/T4P9U7D4B

64

XUMHUYECKOe 3arpsi3HCHUE
OKpY’Karomei cpep

https://m.edso0.ru/COU700M3X

65

Ponp xumum B periennu

https:/m.edsoo.ru/K9X9IASTOM




OKOJIOTUYCCKUX l'[p06J'[eM

PesepBHbIii ypok. O0001ICHNE

66 N 1 https://m.edsoo.ru/T5K5V6J3C
CHUCTEMAaTH3aIMs] 3HAHUI
P 7 . 0600

67 C3CPBHBIN YPOK © \I:u crme 1 https://m.edsoo.ru/Y2B8C4H2E
CHUCTEMAaTHU3alMsl 3HAHUI
P i . 06006

68 C3CPBHBIH YPOK ODIHCHHC 1 1 https://m.edsoo.ru/B3P1R2T3V

CHCTEMaTH3alus 3HAHUH

OBILIEE KOJIMYECTBO YACOB I1O
I[MPOI'PAMME

68







IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJILHOM ITPOT'PAMMBI

8 KVIACC

Kon
NpoBepsieMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHuUs

1

Ilo Teme: ((HepBOHa‘iaHBHBIe XUMHUYCCKUC ITOHATHA

1.1

pacKpbIBaTb CMBICI OCHOBHBIX XHUMHYECKHX TMOHSATHI: aToM,
MOJIEKYJIa, XUMHUYECKHI D3JIEMEHT, IMPOCTOE BEILIECTBO, CJIOKHOE
BEIIECTBO, CMech (OJHOpPOJIHAs W HEOAHOPOIHAas), BaJEHTHOCTD,
OTHOCHUTCJIbHAsA aTOMHasA W MOJICKYJIIpHasA Macca, KOJINYICCTBO
BEIIECTBA, MOJb, MOJSPHAas Macca, MaccoBas J0Ji1 XUMHUYECKOTO
JJIEeMEHTa B COEJAMHECHUHU, MOJISIPHBIN 00BEM, XUMHYECKas peaxius,
KIaccupukanus — peakmuii:  peakluu — COSOUHEHUs,  PEaKINH
pa3’oXKeHUs, peaklUuy 3aMelIeHHs, peakuu oOMeHa, 9K30- U
SHIOTEPMUUYECKHE PEAKIMH, TEIUIOBOM 3P (dEeKT peakiuu, pacTBop,

MacCCoBas O0Jid BEUICCTBaA (HpOI_IeHTHaH KOHLICHTpaI_[I/ISI) B paCTBOpPC

1.2

WIITIOCTPUPOBATE B3aMMOCBA3bL OCHOBHBLIX XHUMHWYCCKUX MOHATUU H

IMPUMCHSATD 3TU MMOHATHSA ITPU OITMCAHUHN BCUICCTB U UX HpCBpaHIeHI/Iﬁ

1.3

HCIIOJIB30BATh XHUMHUYCCKYIO CHUMBOJIMKY U COCTAaBJICHUSA (l)OpMy.]'I

BEILECTB U YPABHEHUN XUMUYECKUX PEAKLIUN

1.4

PaCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
IMOCTOSAHCTBA COCTaBd, ATOMHO-MOJICKYJIIPHOI'O YUYCHMA, 3aKOHa

ABoraapo

1.5

OIPCACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCIUHCHUAX

1.6

KJIACCU(PUIIMPOBATh XMUMHUYECKHE peakuu (M0 YHCIy U COCTaBy

Y4YaCTBYIOUIMX B PEaKIMH BELIECTB, 110 TeII0BOMY 3 dekry)

1.7

BBIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIPHYIO W MOJIAPHYIO MACChL

BEIIECTB




1.8

BBIYUCJIATH MACCOBYHO JOJIO XHUMHYCCKOI'O 3JJICMCHTA IIO (pOpMyJ'IC

COCJIMHEHHS,

1.9

BBIYUCIIATE MaCCOBYIO JOJIIO BEHIECCTBA B paCTBOPEC

1.10

MNPUMCHATh €CTCCTBCHHOHAYYHBIC MCTOAbLI IMO3HAHUA — Ha6J'IIOI[€HI/I€,
HN3MCPCHUC, MOZICIINPOBAHUC, SKCIICPUMCHT (peaJ'ILHHﬁ u

MBICJICHHBIN )

[To Teme: «Baxneinnme npeacTaBUTENIM HEOPraHUYECKUX BEIIECTB)

2.1

PacCKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKHUX MMOHSATHH: OKCH I,

KHCJI0Ta, OCHOBaHHUC, COJIb

2.2

ONpEeAEATh MPUHAMICKHOCTh BELIECTB K ONPEACIEHHOMY KJAccy

coenuHeHui o popMynam

23

KJ'IaCCI/I(bI/II_[I/IPOBaTb HCOPraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XHMMHUYECKHE CBOMCTBA
BEILECTB Pa3UYHBIX KJIACCOB, MOJTBEpXkasi OMHMCaHUE MpPUMEpPaMU

MOJICKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOLIUX XUMUUECKUX PeaKIuil

2.5

IIPOrHO3UpPOBATH CBOMCTBA BCIIECTB B 3aBHCUMOCTH OT MX
KauCCTBCHHOI'0O COCTaBa, BO3MOXHOCTU IMPOTCKAHHUA XHUMUUCCKUX

npeBpameHHﬁ B pa3JIMYHEBIX YCIIOBUAX

2.6

CIeI0BaTh IPAaBWJIAM  IIOJIb30BAHMUSA XUMHUYECKOM TIOCYIOM H
1a0opaTOpHBIM 000py/JIOBaHHEM, a TaKXKe MpaBWiaM OOpaIIeHUs C
BEUIECTBAMU B COOTBETCTBHUM C HHCTPYKIHUSMH [0 BBIOJIHEHHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHUIO M COOUpPAHUIO
ra3oo0pa3HbIX BEIIECTB (BOAOpOAA U KHUCIOPOJAA), HMPUTOTOBICHUIO
pacTBOpPOB C ONpeAcHEHHOM MaccoBOM Joield pacTBOPEHHOIO
BELIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMUYECKUE IKCIIEPUMEHTHI T10
pacro3HaBaHMUIO PACTBOPOB IIEJOYEH M  KUCIOT € IIOMOILIBIO

UHAMKATOPOB (Takmyc, ¢heHondTaaernH, MEeTUIOPAHXK U IPYTHE)

2.7

MPOBOAUTD PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKuu

[Io Tteme: «llepuoguueckuii 3akoH u Ilepuoaunueckas cucrema
xumuueckux siemeHtoB JI. M. MengeneeBa. CtpoeHHe aTOMOB.

Xumuaeckas cBsi3b. OKHCIHUTENFHO-BOCCTAHOBHUTEILHBIE peaKuuun»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX IMOHATHH: AIpO aTOMa,
SIIEKTPOHHBIM CIIOW aToMa, aroMHas oOpOWTalb, paauyc aToma,

XUMHUYECCKass CBA3b, IOJIsIpHAad W HEMOJIIpHas KOBAJICHTHasdA CBA3b,




QJICKTPOOTPUIATCIBHOCTh, HOHHAA CBA3b, HWOH, KAaTUOH, aHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(PHUITMPOBATH XUMUYECKHUE DJIEMEHTHI
OTHCHIBaTh W XapaKTepH30BaTh TaOIM4Hylo (Gopmy [lepmomnueckoii
CUCTEMBl XMMHUYECKHUX DIEMEHTOB: pa3IuyaTh MOHITHS «TJIaBHAs
33
noarpynna (Arpymnma)» u «mnobouHas mnoarpynmna (brpymma)y,
«Majbie» U «O0IbIINEe) MEPUOIbI
packpbiBaTh cMmbica [lepuoandeckoro 3akona JI.M. Menpaeneena:
34 JIEMOHCTPUPOBATH TOHUMAaHUE MEPUOINUECKON 3aBUCUMOCTH CBOWCTB
' XUMHUYECKHX 3JEMEHTOB OT HX mnojoxeHus B Ilepuoanueckoit
cucremMe
COOTHOCUTh  O0O3HAYEHHUs, KOTOphIE WMEIOTCS B  TabmuIe
«[lepmonuyeckass  cuctema  XUMHYeckux  anementoB  [I.U.
3.5 MenzeneeBa» C YUCIOBBIMH XapaKTEPUCTHUKAMU CTPOEHHUS aTOMOB
XUMHUYECKHX OJJIEMEHTOB (COCTaB W 3apsii sijpa, oOIlmee YHcio
3JIEKTPOHOB U pacmpeesieHUue UX MO IEKTPOHHBIM CII0SIM)
16 ONpeeNsiTh  CTENeHb OKHUCICHHUS OJEMEHTOB B  OHWHApHBIX
' COCIMHEHUSX
37 ONpeNeNsATh BUJ XHUMHUYECKOM CBs3U (KOBaJeHTHas W MOHHAas) B
' HEOPraHUYECKUX COCTUHEHHSIX
9 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoOro .
00pa3oBaTeILHON MPOrPaMMbl OCHOBHOI'O 00111er0 00pa30BaHusd
pe3yJjbTara

1

ITo Teme: ((BCI_HGCTBO U XUMHWYCCKasd pCaKIusa»

1.1

pPacKpbIBaTh CMBICII OCHOBHBIX XHUMHUYECKHX TIOHSATUH: pacTBOp,
ANIEKTPOJMTHI, HEIIEKTPOIMTHI, SJIEKTPOIUTHYECKAsT TUCCOLUAIINS,
peakuu MOHHOTO OOMeEHa, KaTalu3aTop, XMMHUYECKOe paBHOBECHE,
oOpaTtumMble 51 HeoOpaTuMble peakuuu,
OKHUCJIUTETHbHOBOCCTAHOBUTEIbHBIC peaxiuu, OKHUCJIUTEb,
BOCCTQHOBUTENIb, OKHCICHHE W BOCCTAHOBIIEHHE, aJUIOTPOIIHS,
am(doTepHOCTh, XUMHYECKas CBS3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘IeCKaH), KpucTallinyeCKasa peméTKa, CIIaBbl, CKOPOCTb




XUMHYECKOMN pCakuuun

1.2

HWITIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUU H

IMPUMCHSATD 3TU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaHIeHI/Ifl

1.3

COCTaBJISITh yPaBHEHUS HIIEKTPOJUTHUUECKON IUCCOLMAIMN KHUCIOT,
mejao4Ye M coJel, MOJIHbIe M COKpallEHHBbIE YpaBHEHMs peakLui

WOHHOTO 0OOMEHa

1.4

PaCKpbIBaTh CYIIHOCTb OKHCIWTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

IMOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O 0anaHca 3TUX peaKI_II/Iﬁ

1.5

MPOBOAUTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKuu

IIo temam: «HemeTamnel U uX COCIUHCHUA» U «MeTtanapel U HUX

COCIUHCHMUA

2.1

XapaKTepu30BaTh (OMUCKHIBATH) 00IME U CEUPUUIECKHEe XUMUYECKUE
CBOMCTBAa MPOCTBIX U CJIOXKHBIX BEILECTB, MOJTBEpPXkIasi OINHUCAHUE
pUMepaMu MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUM COOTBETCTBYIOLIUX

XUMHUYECKUX PEaKUi

2.2

COCTAaBJIATb YPAaBHCHHSA peaKHHﬁ, MNOATBCPKAAOIUX CYHICCTBOBAHUC

TeHETUYSCKOM CBSI3U MCXKIY BEIICCTBAMU PA3JIMYHBIX KJIIACCOB

23

IIPOTHO3UPOBATH CBOICTBaA BCIICCTB B 3aBUCUMOCTH OT UX CTPOCHUA,
BO3MOXHOCTHU HNPOTCKAHUA XUMHUUYCCKHUX HpCBpaH_[eHI/Iﬁ B PAa3JIMYHBIX

YCIOBUAX
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CIeNOBaTh MpaBUJaM TMOJb30BAaHMS XUMHYECKON TOCyAOM H
1a00paTOpHBIM O0OpYIOBAaHUEM, a TAKXKe IMpaBUIaM OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIUSMH IO BBIIOJIHEHUIO
71a00paTOPHBIX XMMHUUYECKHUX OMBITOB MO MOJYYEHHIO W COOHMpaHHIO

ra3o00pa3HbIX BEILECTB (AMMHAKa U YTIIEKUCIIOro ra3a)

2.5

NPOBOJUTh PEaKIMH, TOIATBEPKIAIOIINE KadeCTBEHHBI COCTaB
pa3IUYHBIX BEHICCTB: PACIO3HABATH OMBITHBIM NYTEM XJIOPHU-,
Opomun, womun, kapbonat, Qocdar, cuaukar, cynabdar,
TUIPOKCUJIMOHBI, KAaTHOHBI aMMOHUS, HOHBI HM3yYCHHBIX METAJLIOB,

IMPUCYTCTBYIOIHNEC B BOAHBIX pACTBOPAX HEOPTAaHNYCCKUX BCIICCTB

Ilo Teme: «XuMHSA U OKpYy:Karomuiast cpeia»

3.1

pacKphIBaTb CMBICI OCHOBHBIX XuMuueckux noHaruit: [IJIK

BEILIECTBA; KOPPO3HS METAILJIOB

32

IMPUMCHATH OCHOBHBIC OIICpaAllUA MBICITUTEIIBHOM ACATCIbHOCTH —




aHaIM3 W CHUHTE3, CpaBHEHUE, O0000IIeHne, CHCTeMAaTHU3alINIO,
BBISIBJICHHE TPUYMHHO-CICACTBEHHBIX CBSI3ed — I HW3Yy4YeHUs
CBOMCTB BEILECTB U XUMHUYECKHX pPEaKLUi; €CTeCTBEHHOHAy4YHbIE
METOAbl TIO3HAHUA — HAOJIOJEHNEe, W3MEpPEHHEe, MOJICTUPOBAHHE,

9KCHEPUMEHT (peasIbHbI U MBICIICHHBII)




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

1

HepBOHa‘-IaJ'IBHBIC XUMHUYCCKUC ITOHATUA

1.1

[Ipenmer xumuu. Poiap XMMUM B KU3HU 4YEIIOBEKAa. XUMHUA B CUCTEME HayK.
Tena m BemiecTBa. @U3MYECKHE CBOWCTBA BEMIECTB. ATpEraTHOE COCTOSHHE

BCIICCTB

1.2

Ilonstue o METOJaXx IMO3HaHHUA B XMMHUHU. Yucteie BCIICCTBA U CMCCH. CrocoOkbl

Pas3aciICHUsA cMmeceit

1.3

ATOoMBI W MOJICKYIJIbI. Xumudeckrue d3yneMeHThl. CHUMBOJBI  XHMHYECKHX

s1emMeHTOB. [IpocThie u crnoXkHbIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHUE

1.4

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBAa ~ cocraBa  BemecTB.  OTHocuTenbHass ~ aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYJIApHAs Macca. MaccoBas 10J11 XUMUYECKOTO 3JIEMEHTA

B COCAMHCHUU

1.5

KonuuectBo BemiectBa. Monb. MosspHas Macca. B3auMocBs3b KoIMuYECTBa,
Macchl W 4YMCla CTPYKTYpPHBIX €AMHHUIl BeulecTBa. Pacuérsl mo dopmymnam

XUMHYECKHX COCIUHEHUI

1.6

dusnueckue U XMMUYECKUE SBJICHHUSA. XUMUYECKas peakuus U €€ MPU3HAKHU.
3aKOH COXpaHEHHUs Macchl BellecTB. XuMuueckue ypaBHeHus. Knaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (COC,[[I/IHGHI/IH, Pa3JI0KCHU, 3aMCIIICHU, 06MeHa)

1.7

XUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUUYECKOI MOCYy 10, C MpaBUIaMH
pabotel B maboparopum u TpuéMaMud oOpamieHuss ¢ J1a00paTOpHBIM
o0opysoBaHHEM, H3y4Ye€HHUE M ONUcaHHe (QHU3UUYECKHX CBOICTB 00pa3loB
HEOPTaHWYECKUX BEIIeCTB, HaOmoneHne (u3nueckux (TUIaBIeHHE BOCKa,
TasiHUE JIbJIa, pACTUPAHUE caxapa B CTYIIKE, KUIEHWE U KOHACHCALUs BOJbI) U
XUMHUYECKUX  (TOpeHHe  CBEYM, [pOKAJMBAaHUE MEIHOW  MPOBOJIOKH,
B3aMMOJICIICTBHE Mella C KHUCJIOTOW) sBIEHUHM, HAOIIOJIEHUE W ONHUCAHHE
NPU3HAKOB TPOTEKAHWS XUMHUYECKUX peakmwii (pasjoKeHue caxapa,
B3aMMOJICHCTBHE CEpHOM KHUCIOTHI C XJIOPUIOM Oapusi, pas3lioKeHHe
ruapokcuna meau(Il) nmpu HarpeBaHuu, B3aMMOJIEUCTBHE Kelie3a C PacCTBOPOM

commu meau(Il), nzyuenue cnocoOoOB pasaeneHus: cMecei (C MoMOIIbI0 MarHuTa,




Q)HHBTpOBaHI/Ie, BbIIIAPUBAHUC, AUCTUIUIALINA, XpOMaTOI‘pa(l)I/I}I), IMPOBCACHUC
OYHCTKHU HOBapeHHOﬁ COJIH, Ha6J'IIO)IeHI/I€ N OITMCAHHE PE3YJIBTATOB MPOBCACHUA
OIlbITa, WJUIOCTPUPYIOLICTO 3aKOH COXpaHCHHUA MACChbl, CO3JJaHUC Mopeseun

MOJIEKYJI (IIapOCTEPKHEBBIX )

Baxueiime npecTaBuTeNn HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bosnmyxa. Kuciopom — 3jeMeHT M mpocToe
BellecTBo. HaxoxaeHue kuciopoja B mpupoje, Gu3nueckre M XUMHUYECKHe
cBoicTBa (peakuuu ropenus). Oxcunwl. Ilpumenenune kuciopona. CrocoObl
MOJyYeHUs] KHUCIOpoAa B 1a00OpaTopuud M MPOMBINUIEHHOCTH. Kpyroopot

KHcIopoa B mpupoe. O30H — aJuI0TponHast MOAU(PHUKALUS KUCIOpOoIa

2.2

TennoBoit 2P PeKT XUMUUECKOH peaKkIuy, TEPMOXUMUIYECKUE YPAaBHEHHSI, K30~
Y DHIOTEPMUYECKUE PeaKUK. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE BO3AYXa,

yCHJICHUE TTAPHUKOBOTO 3 dekTa, pa3pyiieHue 030HOBOTO CIIOs
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Bonopon — snemeHT u mpocroe BemiecTBo. HaxokieHne Bomopopa B IPHPOIE,
¢u3nyeckue W XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI ITONyYEHHUS.

Kucnorts! 1 conu
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Momsipablii 00bEM ra3oB. Pacuérel Mo XMMUYECKUM YpaBHEHUSM

2.5

®usznyeckue CcBoWcTBA BOAbl. Boma kak pacTBopuTenb. PacTBOpBL
HaceolieHHbple 1 HEHaCBIILIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBasg 40Ji1 BelIeCTBA B pacTBOpe. XHUMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Ponb pacTBOpoOB B MpUpoJe M B KU3HU 4enoBeka. Kpyroropor
BOABl B TMpUpOAE. 3arps3HEeHHWE TMPUPOAHBIX BoA. OxXxpaHa © OYHCTKA

IPpUPOAHBIX BOIX

2.6

Knaccudukanus wneopranuueckux coeauHenuil. Oxcuapl. Knaccuduxamms
OKCHJIOB:  cojieoOpasyromue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTEpHBIE) U
HeconeoOpazywomue. Homenknarypa okcuaoB. Dusznueckue U XUMHUYECKHE

CBOMCTBA OKCHIIOB. [losyuenue okcunos

2.7

OcuoBanms. Knaccudukanus OCHOBaHMIA: UIETOYM H  HEPACTBOPUMBIE
ocHoBaHus. HoMmeHknatypa ocHoBaHuil. du3nyeckre U XUMUYECKHE CBOWCTBA

ocHOBaHM. [TonyueHne oCHOBaHUI

2.8

Kucnorel. Knaccudukauus xucnor. Homenknarypa kucinor. dusmdeckue u
XUMHUYECKUE CBOMCTBA KHCIOT. Pan aktuBHocTtu MeTauioB H.H. bekerosa.

[Tony4yenue KuciaoT

2.9

Comu. Homenknatypa coseil. @u3nyeckue M XMMHYECKHE CBOWCTBA COJIEH.

[Tonyuenue cosen




2.10

I'enetnueckas cBA3b MCKAY KiIaCCaMH HCOPraHUYICCKUX COE€IUHEHUI

2.11

XVUMUYECKUN  DKCIEPUMEHT: KayeCTBEHHOE  OINpPEACIECHUE  COACpKaHU
KHCIIOpO/ia B BO3JyXe, MOJy4YeHHEe, COOMpaHHe, PACIIO3HABAaHUE U HM3y4eHHUE
CBOWCTB KHCIIOpO/a, HAOMI0A€HNE B3aUMOJCHCTBUS BEUIECTB C KUCIOPOAOM U
yCIIOBUSI BOZHUKHOBEHUS M MpEKpalleHus ropeHust (Imoxapa), 03HaKOMJIEHHUE C
oOpa3liaMu OKCHJIOB U ONHCAHME WX CBOICTB, TMONy4YeHHE, coOupaHue,
pacno3HaBaHUE€ M H3y4YEHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aMMOJCIHCTBHE
Bojopoza ¢ okcunom Meau(Il) (Bo3MokHO HCTIONb30BaHUE BUIEOMATEPHAIIOB),
HaOmo/ileHne  00pa3IoB  BEMIECTB KOJMYECTBOM | MOJb, HCCIEIOBAHUE
OCOOCHHOCTEl pacTBOPEHHs BELIECTB C Pa3IUYHOW PacCTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM JOJIEH PACTBOPEHHOIO
BEIIECTBA, B3aMMOJCUCTBHE BOJBI C MeTAIaMH (HaTpUeM U KaJbIHeM)
(BO3MOYKHO UCIOJb30BAaHUE BUJEOMATEPHAIIOB), OIIPENEICHUE PaCTBOPOB
KHCIIOT M IIeJ0Yeil C TMOMOINbI0 HMHAMKATOPOB, HCCIEIOBaHHE OOpPas3IoB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIAcCOB, HAOJIOJEHUE W3MEHEHUS
OKpacKM HHJMKAaTOpPOB B pPAacTBOpPAaX KHCIOT M IIEJOYei, H3ydeHue
B3aumojeiictBusi okcuga meau(ll) ¢ pactBopom cepHOM KHUCIOTHI, KUCIOT C
METaJUIaMH, PEaKIMi HEeNTpaIn3aluu, MOJTy4YeHHe HEPACTBOPUMBIX OCHOBaHUU,
BBITECHEHHE OJHOIO0 MeTaula JpyrMM M3 pacTBopa COJIM, pEIICHHE
9KCIIEPUMEHTAJIBHBIX 337au 1o TeMme «BakHelne Kiacchl HEOPraHUYECKUX

COEIMHEHUN»

[lepuoanueckuii 3akox u [lepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
I .. MenneneeBa. CtpoeHne aToMoB. XUMHUYECKas CBsi3b. OKUCIUTEIBHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUN

3.1

[lepBble MOMBITKM KJIACCU(UKALMU XUMHUYECKUX »dyieMeHTOB. [lonatue o
rpyImnax CXOJHBIX AJIEMEHTOB (LICJTOYHBIE W IIEIOYHO3EMETIbHBIE METaJlIbl,
raJloTeHbl, MHEPTHbIE Ta3bl). DIEMEHTHI, KOTOphIe 00pa3yrT amdoTepHbIE

OKCHUABI U TUAPOKCHUIBI

3.2

[Tepronuueckuii 3akoH. [lepuoanueckas cucrema XumMmuyeckux snementon J[. 1.
Meneneesa. Kopotkonepuoanas 51 JUIMHHOTIEPHOHAS (hopmbI
ITepuonuueckoit cucrembl xumudeckux odieMeHtoB J[.M. Mengeneesa.
[Iepuonsl m rpynmsl. PU3MUECKUH CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB

nepuoaa U rpyuribl 3JICMCHTA

3.3

Ctpoenne atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTponsl. CTpoeHue

JIEKTPOHHBIX 000J04YeK aTroMoB TMepBbIX 20 XUMHUECKHUX 3JIEMEHTOB




[lepuonnueckon cucremsl /.M. Menaeneesa. XapakTepuCTUKa XUMHUUYECKOTO

3JIEMEHTa MO ero nonoxeHuto B [lepuoanueckoit cucreme [I.1. Menneneena

3.4

3aKOHOMEPHOCTH HM3MEHEHUsl pajauyca aToMOB XHMMHUYECKHUX JJIEMEHTOB,
METaJUIMYECKUX M HEMETaUIMYEeCKUMX CBOMCTB II0 TIpYIIaM M IEPUOJAM.
3nauenue [lepumoguueckoro 3akoHa u Ilepuoaudeckoil CUCTEMBI XMMHUYECKUX
3JIEMEHTOB Ul pa3BUTUA Hayku U npakTuku. .M. MenneneeB — y4€HbIl U

IPaKJIaHUH

3.5

Xumudeckass CBs3b. KoBaneHTHass (TONisipHAasT ¥ HETOJSPHAS)  CBS3b.

9HeKTp00TpHHaTCHBHOCTL XHMHYECKHX 31eMeHTOB. loHHas CBI3b

3.6

Crenenp okucieHusa. OKHUCIMTEIFHOBOCCTAHOBHUTCIIBHEIC pCaKIuu. Hpoueccm

OKHCJICHUS B BOocCTaHOBIICHUS. OKHUCIUTEIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUH HKCHEPUMEHT: H3Yy4eHHME O00pa3lloB BELIECTB METAIJIOB MU
HEMETAJJIOB, B3aMMOJEHCTBUE THUAPOKCHJA LIMHKA C PACTBOpAMH KHUCIOT M
11eJ04€el, MPOBEICHUE ONbITOB, WUIIOCTPUPYIOLUIMX HPUMEPbI OKUCIUTEIBHO-

BOCCTAaHOBUTEJIBHBIX peaKluil (rOpeHre, peakliuu pa3aoKeHUsl, COSTUHEHNUS)

9 KIIACC

Kon

HpOBepﬂeMI)Iﬁ JIEMEHT COJICPKaHUSA

BeniectBo 1 xumundeckas peakuus. [ToBropenue

1.1

[Tepnonnueckuii 3axoH. Ileprnoauyeckas cucrema Xumudeckux snemeHTon J[.1.
MenpeneeBa. CTpoeHue aToMOB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB IEPBBIX TPEX MEPUOAOB, Kajaus, KalbIUi MU HX
COECIUHEHUI B COOTBETCTBUHU C IIOJIO)KEHHEM 3JIEMEHTOB B llepmonnyeckoit

CUCTCMC U CTPOCHUCM HUX AaTOMOB

1.2

Crpoenue BemiecTBa: BHUABI XMUMHYECKOW CBs3U. THUMBI KPUCTANIMYECKHUX
pelmETOK, 3aBUCUMOCTb CBOMCTB BEILIECTBA OT TUIA KPUCTAJUINYECKON PEIIETKH
U BHUJIa XuMudeckoi cBszu. Kiaccuduxamnus u HOMeHKIaTypa HEOPraHUYECKUX
BELIECTB (MEXAyHapoAHas U TpUBHaJIbHAs). XMMHUYECKUE CBOMCTBA BELIECTB,
OTHOCSIIMXCA K pPa3Ju4yHbIM KJlacCaM HEOPraHWYeCKUX COEJIMHEHMHII,

FCHETUYCCKAaA CBA3b HCOPraHUICCKUX BCIICCTB

1.3

Knaccugukanus XMMAYECKHX PeaKkIMid 10 Pa3Iu4HbIM NMpU3HaKaM (110 YHCITy U
COCTaBy YyYacTBYIOIIMX B pPEaKIUU BEUIECTB, MO TeIioBoMy 3¢deKkry, 1o

W3MEHCHMIO CTCIICHEH OKMCICHHUS XUMHYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




oo Y4aCTHIO KaTaJ’II/IBaTOPa) . DK30- u SHAOTCPMHUYCCKUC pcaKknuu,

TECPMOXUMHYCCKUC YPABHCHHA. ITonsTue o CKOpPOCTH XHUMHYISCKOM pcakuuu

1.4

[TonsTue 00 oOpaTUMbIX M HEOOpPATHUMBIX XUMHUYECKUX peakuusx. [lonstue o
TOMOT'€HHBIX U I'€TepOreHHbIX peakuusax. IloHaTne 0 XuMU4eCcKOM paBHOBECHUH.
@daxTophl, BIUAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKlUUd U TOJ0KEHHE

XUMHYCCKOTI'O paBHOBECUA

1.5

OKHUCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKLUUH,  AJIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHOM  peakuuu. CocTaBiieHME  ypaBHEHHM
OKHCIIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMi C HCIOJIb30BAaHMEM METO/a

AJIEKTPOHHOTO OaslaHca

1.6

Teopust ANEKTPOIUTUYECKON AUCCOIMALMU. DJIEKTPOJIUTHl U HEDJIEKTPOIUTHI.
KaTtnoHsl, aHMOHBl. MeXaHU3M IUCCOLMAlUN BEIIECTB C Pa3IMYHBIMU BUAAMU
XxuMHu4eckoi cBsa3u. Crenenp qucconuanui. CHIbHBIC U ClIa0ble SJICKTPOIHTEHI.
Peakiun voHHOro oOMeHa. YcCIOBHSA NPOTEKaHUs PEaKUUil MOHHOIO OoOMEHa,
IIOJIHBIE U COKpAIEHHBIE HOHHBIE YpaBHEHMs peakuuid. CBONCTBAa KHUCIOT,
OCHOBaHMUW MW COJEH B CBETe TMPEACTaBICHUH 00 DICKTPOTUTHIECCKON

nucconumanuu. Kauectsennsie peakiuu Ha UOHBI. [loHATHE O THIpONIU3E coe

1.7

XUMUYECKUIl SKCIIEPUMEHT: O3HAKOMJICHHE C MOJEISAMH KPUCTATUTMYECKIX
PELIETOK HEOPraHMYeCKUX BELIeCTB — METAJUIOB M HEMeTauloB (rpadura u
anmMasa), CJIOKHBIX BELIECTB (XJIOpUAA HATPHs); MCCIEAOBAHNE 3aBUCHMOCTH
CKOPOCTHM XHUMHUYECKOM peakiuu OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOPOB;
UCCIIEJOBAaHUE  DJIEKTPOIIPOBOAHOCTH  pPAcTBOPOB  BEIIECTB,  IpoIecca
JUCCOLMALMU  KUCJIOT, wienoyel M coyell  (BO3MOXKHO — HCIIOJIb30BaHHE
BUICOMATEPHAJIOB); TIPOBEJCHHE OIBITOB, WUIIOCTPUPYIOUINX TPU3HAKA
NpOTEKaHHs peaknuii HOHHOTO oOMeHa (00pa3oBaHUE OcCaJlka, BBIJCICHUE Ta3a,
o0pa3oBaHHE BOJIbl); OMNBITOB, WJUIIOCTPUPYIOLUIUX IMPUMEPHI OKHCIUTEIbHO-
BOCCTaHOBHTEIIFHBIX PEaKIii (TOpeHHe, PeakluH Pa3lIOKECHUS, COCTUHEHHS);
pacro3HaBaHHe HEOPTaHWYECKHUX BEIIECTB C MOMOIIBI0 KAUeCTBEHHBIX PEaKIHi

Ha MOHBI; pEHICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

HemeTtanmnsl u ux coeIMHEHUS

2.1

OO6mass xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHbIe cTeneH okuciieHusi. CTpoeHne u (pu3ndecKue CBONCTBA MPOCTHIX
BEUIECTB — TajlorTéHOB. XHUMHUYECKHE CBOMCTBa Ha MpHUMepe Xjopa
(B3auMoOJIeHiCTBHE C MeETaIaMH, HeMETaJUlaMHy, IIeJo4yaMu). XJIOPOBOIOPOI.

ConsgHas KHCIIOTa, XUMUYECKUE CBOWMCTBA, MOJIy4YECHHE, MpUMEHeHue. [leiicTBue




XJIOpa U XJIOPOBOAOPpOAA Ha OpraHHU3M YCJIOBCKA. Baxwueiiune XJIOpUAbl U HUX

HaXO0XJAEHUE B MPUPOJIE

2.2

OObmas xapakrtepuctuka 3yeMeHToB VIA-rpymnmnbl. OcoOEHHOCTH CTPOEHHS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue u pusnyeckue cBOMCTBA
IPOCTBIX BEUIECTB — KHUCJIOpPOAa M Cepbl. AJUIOTPONHBIE MOAMPHUKALUU
KHCJIOpoa U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOIOpOJ, CTpPOEHHE,
(1)I/I3I/I‘ICCKI/IG M XAMHYECKHE CBOMCTBA. OKCI/I)IBI CCPbl KaK MNPCACTABUTCIIN
KUCIIOTHBIX OKCHIOB. CepHasi KHCIO0Ta, (U3MYECKHe M XUMHUYECKHE CBOICTBa
(oOmume Kak mpeAcTaBUTENs Kiacca KHCIOT U Crenupuieckue). XuMUIeCKHe
pEaKIuy, JISKAIIMe B OCHOBE INPOMBIIIICHHOTO CHOCO0a TOJIy4eHHS CEepHOU
kucnotTel. Ilpumenenue. Conn cepHOW KHCIIOTHI, KayeCTBEHHAsl peakuusl Ha
cynb¢ar-uoH. Haxoxnenne cepsl U €€ COeIMHEHUH B MpHpoAe. XUMHUYECKOE
3arps3HEHUE OKPY’KAIOUIeH Cpeibl COCIMHEHUSMHU Cepbl (KHCIOTHBIC ITOXKIH,

3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpaIlleHuUs
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OO6mrast xapakTepucTHKa 53JeMEeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOSHUS
aTOMOB, XapaKTEepPHbIE CTETIEHU OKUCIEHHs. A30T, paclipoOCTpPaHEHUE B IPUPOJIE,
dbu3nYecKue U XUMHUUYECKHe cBoiicTBa. KpyroBopot asora B mpupoje. AMMHAK,
ero (u3MYecKkre W XUMUYECKUE CBOMCTBa, MOJy4yeHHe M mpumeHnenue. Conu
aMMOHUSI, UX (QU3NYECKHe ¢ XUMHUYECKHE CBOWCTBA, MPUMEHCHHE.
KauectBennas peakiysi HA MOHbI aMMOHUS. A30THasi KUCJIOTa, €€ MOJIy4eHHE,
¢u3MYecCKne W XMMHYECKHE CBOWCTBa (0OmMe Kak MpeACTaBUTENs Kiacca
KUCTOT U crnenududeckue). Mcnonp3oBaHue HUTPATOB M COJIE aMMOHHS B
KayecTBE MHUHEPAIbHBIX ynoOpeHHil. XUMUYEeCKoe 3arps3HEHHE OKpYXKarollen
Cpelbl COSTMHEHUSIMH a30Ta (KUCIOTHBIC JOXKIU, 3arPs3HEHNUE BO3/AyXa, MOYBBI

1 BOJI0OEMOB)
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®docdop, amnorponHsle Moaudukanuu gocdopa, pusnUeckre U XUMUYECKHE
croiictBa. Oxcun ¢ocdopa(V) u dochopHas Kuciaora, (GU3NYECKUE W
XMMHYECKHE CBOMCTBa, momydeHue. lcmomp3oBanue ¢ochaToB B KadecTBe

MUHEPATIBHBIX YIOOpEHU

2.5

OOmrast xapaktepuctuka s1eMeHTOB I[VA-rpymnmel. OcoOEHHOCTH CTpPOCHUS
aTOMOB, XapakTepHbIE CTENEHW OKHUCICHUS. YTIIEpOX, aJUIOTPOITHBIE
Moau(dUKayK, paclpocTpaHeHHe B TPUPOJE, (U3HUECKHEe U XUMHYECKHE
cBoiicTBa. Ancopbuusi. KpyroBopor yriepoxa B mpupone. Okcuasl yrieposa,
X (u3uYecKre M XUMHUYECKHE CBOICTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,

IMMOJIYYCHHUE U IIPUMCHCHUC. DKOIOTHYECKHUE HpO6J’IeMH, CBsA3aHHBIE C OKCHUJIOM




yrnepona(lV); rumore3a rno6ansHOTO MOTEIUICHHUS KJIMMATa; MMapHUKOBBIHA
abdext. YrompHas kucioTa W €€ coid, UX (U3UYECKHEe U XUMUUYECKHE
CBOICTBa, Mony4yeHHe W HpuMeHeHue. KauecTBeHHas peakiuus Ha KapOOHaT-
noHbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIHIIMHE, MTPOMBINIICHHOCTH

CEILCKOM XO03sH1CTBE

2.6

[lepBoHayanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX
yriaepojga (MeTaH, 3TaH, JTWIEH, aleTUJICH, JTaHOJ, TJIUIEPHUH, YKCYCHas
kuciora). X cocraB m xumudeckoe crtpoeHue. [loHsaTHe O OHMOJOTHYECKH
BAKHBIX BEILECTBAX: KHUpaX, OenKax, YIrJIeBoJax — M HX POJH B KU3HU
YyeloBeka. MarepuanbHOe €JUHCTBO OPTraHMYeCKMX M HEOPTaHHMYECKHX

COE€TUHEHUN

2.7

Kpemuuii, ero ¢usnueckue u XHUMHUYECKHE CBOMCTBA, IMOJIYyYEHHUE W
npumeHnenre. CoenuHeHHUs KpemMHHUs B mpupoje. OOmme mpenactaBieHus 00
okcuae kpemHus(IV) u kpemuueBoi kucinote. CHIMKAThI, UX UCIOIb30BAHUE B
OBITY, MEAUITMHE, TPOMBIIIICHHOCTH. BaKHEHITNE CTPOUTEIbHBIE MaTepHaIbI:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, jxene300eroH. [IpoGmembr Oe3omacHOro

HCIIOJIB30BAHHA CTPOUTCIIBHBIX MaTCPUAJIOB B HOBCCI{HCBHOﬁ KHU3HU

2.8

XUMHUYECKUI HKCHEPUMEHT: HM3ydeHHe OOpa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOM KHUCIJIOTBI; IIPOBEIECHHE KAa4EeCTBEHHBIX PEaKLMi Ha XJIOPU-
WOHbl W HaONIOIEHHWE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTPAXKAIOLIUE
¢u3nueckre 1 XMMUYECKHE CBOMCTBA IaJIOTEHOB M UX COEIMHEHUH (BO3MOXKHO
UCIOJIb30BaHUE BHJIEOMATEPUANIOB); O3HAKOMJICHME C 00pa3lamMHu XJIOPUIOB
(rayloreHUI0B); O3HAKOMJIEHHE C oOpa3namMu cepbl U €€ COCITUHEHUSIMHU
(BO3MOXKHO  MCIIOJIB30BaHME BHJEOMATEpHANIOB); HAOIIOACHUE Ipolecca
o0OyriMBaHus caxapa IoJl JefcTBUEM KOHLIEHTPUPOBAHHON CEpHOW KHCIOTHI;
U3yueHHEe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHON KHUCIOTHI, MPOBEJICHHUE
Ka4eCTBEHHOM peakuuud Ha Cyiab(par-uoH U HaOMIOJeHHEe IpHU3HaKa e&
NPOTEKAaHUS; O3HAKOMIIEHHE ¢ (PU3NYECKUMU CBOMCTBaMU a30Ta, hocdopa u ux
COeNMHEHUI (BO3MOXKHO MCHOJIb30BAaHHE BHJCOMATEPUANIOB), O0Opa3LaMu
a30THBIX U GochopHBIX yI0oOpEeHui; monydyeHue, cooupatue, pacrio3HaBaHUe U
M3y4YeHUE CBOMCTB AMMMAaKa; IMPOBEICHHE Kad4eCTBEHHBIX pEaKklHWil Ha HOH
aMMOHMs W (Qochar-uoH M U3yyeHHE TPU3HAKOB UX MPOTEKAHU,
B3aMMOJICIICTBUE KOHLIEHTPUPOBAHHOM a30THON KUCJIOTHI C MEbIO (BO3MOYKHO
UCIOJIb30BAaHUE BHUJIEOMATEPUAIOB); M3Y4YEHUE MOJENeH KpUCTAIUIMYECKHX
pemérok anmasa, rpadura, QyiepeHa; O3HAKOMJIEHHE C  IIPOLECCOM

azcopOLMu pacTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHCTBOM




IPOTHBOra3a; MNOJy4yeHHe, coOupaHHe, pacllio3HaBaHHE M HM3y4YCHHE CBOMCTB
YIJIEKUCIOro ras3a; IpOBEIEHUME KayeCTBEHHBIX peaklMid Ha KapOoHaT- u
CWIMKAT-HOHbl M W3yYEHUE IPU3HAKOB HX INPOTEKAHUS; O3HAKOMIIEHUE C
MPOAYKIMENW CHJIMKATHOM HPOMBILUIEHHOCTH; PELICHHE 3KCIEPUMEHTATbHbBIX

3ajJa4 1o teMe «BakHele HeMeTallIbl U X COSIUHCHUS

MeTanisl 1 UX COSTUHEHUS

3.1

OOw1ast XxapakTepHCTUKAa XMMUYECKHX JIEMEHTOB — METAJJIOB HA OCHOBAaHUM MX
nosoxkeHuss B Ilepuonuueckoi cucreMe XMMHUYECKHX diieMeHToB JI.1.
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTauioB. MeTamnnueckas cBA3b U
METaJlJIM4YecKasl ~KpUCTallIM4yeckass pemérka. OJIEKTPOXMMUYECKUI  psf

HanpsHKEHUW METaJlIOB
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duznyeckre U XUMUYECKUE CBOMCTBa MeTaioB. OO0IIMe crnocoObl MOTyYeHUS
MeTauioB. [loHsITHE O KOPPO3UU METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyTYH, TIOPATIOMUHHI, OpOH3a) U UX IPUMEHEHHE B

OBITY M IPOMBIIICHHOCTH
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[[lerounble MeTawibl: MojoxeHue B llepumonnueckoil cUcTEME XHMHYECKHX
anemeHToB /.. MenaeneeBa; CTpO€HHE UX aTOMOB; HaXOXKICHHUE B IIPUPOJE.
duznueckre 1 XUMHIECKUE CBOMCTBA (HA IpuUMepe HaTpus U Kaiwsi). OKCHUIBI U
TUAPOKCHUIIBI HATpusi U Kanus. [IpuMeHeHue IIETOYHBIX METaIOB U MX

COE€IUHEHUN
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[llemoyHo3eMenbHBIC  METANJIbl MarHMd W KaJbIUW: TIOJOXEHHUE B
[Tepuoanueckont cucreme xuMmuueckux 3neMeHToB JI.1. MenneneeBa; crpoenue
WX aTOMOB; HaxoXKJIe€HWE B mnpupoae. PU3MYECKHE U XUMHUYECKHUE CBOMCTBA
MarHusi M Kaiuplivs. BaxHellnume coequHeHus Kaiablus (OKCHI, THIPOKCHI,

comu). JKEcTkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS

3.5

AmomuHuii: nonoxkenue B Ilepuonmdeckoi CUCTEME XHMMHUYECKHX SJIEMEHTOB
J.W. MenpeneeBa; CTpOeHHE aToMa; HaxoxkJaeHue B mpupoae. duzmdeckue u
XVUMUYECKHE CBOWCTBA AFOMUHIMS. AMDOTEpPHBIE CBOICTBA OKCHUIA U THIPOKCHIA

AJIFOMUHUA

3.6

Keneso: monoxenue B [leprogudeckoit cuctemMe xuMuueckux dnnemeHTos J1.1.
MeHeneeBa; CTpoeHHWE aToMa; HaxoXJeHue B mpupone. Dusznyeckue Hu
XUMUYECKHE CBOMCTBa kene3a. Okcuabl, THAPOKCHUIb U coyn kenesa(ll) u

xenes3a(Ill), mx cocra, CBOWCTBA U MOJTyYEHUE

3.7

XHUMHUYECKUM 9KCIICPUMCHT. O3HAKOMIICHUC C 06pa3uaMI/1 MCTAJIJIOB U CIIJIaBOB,

uxX (U3MYEeCKUMU CBOMCTBAMM; H3YyYEHHE pe3yJIbTaTOB KOPPO3HHM METAJIOB




(BO3MOKHO HCIOJIb30BaHUE BUJICOMATEPHAIIOB), ocoOeHHOCTeH
B3aUMOJICHCTBUSL OKCHJA Kajbllusd ¥ HATpusi C BOJOM  (BO3MOXKHO
UCIIONIb30BaHUE BHUICOMATEPUANIOB); HCCIEAOBAHHUE CBOWCTB KECTKOW BOJIBI,
mporiecca TOpPEHHs Kele3a B KHCIOpoAe (BOSMOXKHO — HCIIOJB30BaHHE
BUJICOMATEPHAJIOB); MPU3HAKOB MPOTCKAHUS KAUYECTBCHHBIX PEAKIIMi Ha MOHBI
(marausi, xanbius, amroMuHus, nmHka, sxenesa(ll) u sxemesa(Ill), memu(Il);
HaOJIIOICHUE ¥ OMUCAHUE TPOIIECCOB OKPAIIUBAHMS IJIAMCHH WOHAMH HATPHS,
Kamuss W Kaublusg  (BO3MOXXHO  WCIIOJIB30BAHHWE  BHJICOMATEPHAJIOB);
ucclieioBaHre aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHS M THIPOKCHUIA
[UHKA, pCHICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 110 TCMC «Baknelimue MeTaJuIbl U

HUX COCAUHCHUA»

XuMHs U OKpYyKarolas cpeia

4.1

HoBsle MaTepuanbl U TexHONOruH. BemiecTBa M mMarepuasibl B MOBCETHEBHOM
JKU3HU YeJoBeKa. XUMHUS M 3/10pOBbe. be3omacHoe UCmoab30BaHUE BEIECTB U
XUMHUYECKUX peakiuii B ObiTy. IlepBas momolip NMpu XMMHUYECKHUX OXKOTax M

OTPABJIEHUSX

4.2

OCHOBBI ~ JKOJIOTMUECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arps3HEHUE
okpyxaromieit cpeast [1/IK. Pons xumum B pemeHnn SKOJIOTHISCKUX TMPOOIIEM.
[IpupoaHblE HMCTOYHUKH YTIEBOAOPOAOB (Yyroib, MPUPOIHBIA Ta3, He(dTh),

MPOIYKTHI UX MEPEepabOTKH, KX POJIb B OBITY ¥ TIPOMBIIINICHHOCTH

4.3

XHUMHUYECKUM OKCIICPUMCHT: U3YUYCHUC o6pa3u013 MaTcpHraoB (CTeKJ'IO, CIIJIaBBbI

METaJJIOB, MOJIMMEPHbIE MaTepUabl)




IMPOBEPAEMBIE HA OI'D 1O XUMHWHU TPEBOBAHMUA K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OFPA3OBATEJILHOM
IMPOT'PAMMBI OCHOBHOI'O OBHIET'O OBPA3OBAHMUSA

Kon
NpoBepsIeMoOro
TpedoOBaHMs

IIpoBepsiemble TpeOOBaHUSA K NPeAMETHBIM pe3yJibTaTaM
0a30BOTr0 YPOBHS OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI
NMporpamMMbl OCHOBHOT0 0011ero odopazosanus Ha ocHoBe ®I'OC

1

[Ipencrasnenue:

1.1

O TI03HABA€MOCTH SIBJICHHUU npupoabl, IMOHHUMAHUC 00BEKTUBHOU
3HAYMMOCTH OCHOB XHMHUYECKOM HAayKH Kak o0acTu COBpPCMCHHOI'O
CCTCCTBO3HAHUsA, KOMIIOHCHTA O6H_IGI71 KYJIbTYpPBI H HpaKTI/IIICCKOﬁ
ACATCIIBHOCTH YCJIOBCKAa B YCJIOBUAX COBPEMCHHOI'O 06H.I€CTBa;

IMOHUMAaHUC MECTAa XUMHUU CPCIU APYTUX CCTCCTBCHHBIX HAYK

1.2

0 HAaY4YHbIX METOJAaX IIO3HAHUA, B TOM YHCJIC SKCIICPHMMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOHAAX HCCICIOBAHUSA BCIICCTB U HU3YUYCHHUA
XUMHYCCKUX peaKquI; YMCHHE HCIIOJIBb30BaTh MOACIIN JJIA

OOBSICHEHUS] CTPOEHUS aTOMOB M MOJICKYJI

1.3

o cepax nmpodeccuoHaTbHOMN AESITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKCHHSIX
XUMHYECKOH HAyKH, YTO TO3BOJHT OOYYarOIIUMCSI paccMaTpUBATh
XUMUIO Kak cepy cBoeit Oyayiieit npodecCHOHATbHON NesTEIbHOCTH
U c/eNaTh OCO3HAaHHBIM BBHIOOP XMMHMM KakK MPO(UIBLHOrO NpeaMeTa

IpU IIepexo/ie Ha YpPOBEHb CpeHero o0I1ero o0pa3oBaHus

Bnagenne cucreMoil XUMHUYECKUMX 3HAHUM H YMCHHUC IIPUMCHATH

CUCTEMY XUMHNUYCCKHUX 3H3HI/II>1, KOTOpas BKIIIOYACT:

2.1

BaXHEHIINE XHUMHUYECKHUE TIOHATHSA: XHUMHYCCKHHU 9JICMCHT, aToOM,
MOJIEKYJIa, BEIIECTBO, NMPOCTOE U CIJIOXHOE BEIIECTBO, OJAHOPOAHAS U
HEOJHOPOJHAsT CMeCh, OTHOCHUTEIBHBIE aTOMHAas M MOJICKYJIsIpHAs
Macchl, KOJIMYECTBO BELIECTBA, MOJIb, MOJSIpHas Macca, MOJISPHBINA
00BEM, OKCHJ, KHUCIIOTa, OCHOBaHHUE, COJb (CpemHsis), XUMUYECKas
peakius, peakUUu COEIUHEHMs, PEaKLUUH Ppa3IokKeHHs, peakluu
3aMeIleHNs, peakiuu oOMeHa, TeIuIoBoM 3((eKT peaknuu, 5K30- U
9HJIOTEPMHUYECKHE pEaKIMU, PacTBOpP, MaccoBas OISl XUMHUYECKOIO
3JIECMCHTA B COCAMHCHN N, MAaCCOBasA AOJIAA U TPOLCHTHAA KOHICHTPALHA

BEILIECTBA B PACTBOPE, PO aTOMa, IICKTPOHHBIN CIIOW aToMa, aTOMHAas




opOuTanb, paauyc aroma, BaIEHTHOCTb, CTENEHb OKHCJICHUS,
XUMHUYECKAasl CBA3b, AIEKTPOOTPULIATEIBbHOCTD, IOJIIPHAs U HEMOJISAPHAs
KOBAJICHTHAass  CBA3b, MOHHAs  CBS3b, METAUIMYECKAas  CBS3b,
KpUCTALIMYeCKass pelérka (aToMHasi, WOHHas, MeTajulndyecKas,
MOJIEKYJISIPHAs), MOH, KAaTMOH, aHWOH, JJIEKTPOJIUT W HEDJIEKTPOJIUT,
JEKTPOJMTHYECKAs TUCCOLMAllMsA, pPEaKUUW HOHHOro OOMeEHa,
OKHMCIIUTEIIbHO-BOCCTAHOBUTENbHBIE ~ PEAKIMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCICHME W  BOCCTAaHOBIEHHME, DIIEKTPOJIN3,
XMMUYECKOE paBHOBecHe, OOpaTHMble U HEoOpaTUMbIE peakivy,
CKOpPOCTb XMMH4YECKOW peakuuu, kartanusarop, IIJIK, xopposus

METaJUIOB, CIIJIaBbI

2.2

OCHOBOIIOJIATAIOIIME 3aKOHbl XUMMH: 3aKOH COXPaHEHHMsI Macchbl,
nepuonnyeckuii 3axkoH J[.M. MenneneeBa, 3aKkOH IIOCTOSTHCTBA

cocCTaBa, 3aKOH ABOI‘&I[pO
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TEOpUU  XUMHUHU: aTOMHO-MOJICKYJIIpHasT ~ Teopus, Teopus

BHGKTpOHI/ITH‘-IGCKOﬁ Jucconuanum

Bnaaenue ocHOBaMU XMMHUYECKON TPAMOTHOCTH, BKJIFOYAIOILIEH:

3.1

YMEHHE MTPABUIIBHO UCIOJIb30BaTh N3yYEHHBIE BEIICCTBA U MAaTEPUAIbI
(B TOM uyuclie MHHEpaJbHbIE YIOOpEHHs, MeTaulbl M CIUIABBI,
OPOAYKTHI TepepabOoTKU MPHUPOAHBIX HCTOUYHUKOB YTIJIEBOJIOPOIOB
(yrns, mpupoaHoro rasa, HeTu) B OBITY, CEIbCKOM XO3siicTBE, Ha
NPOU3BOJICTBE M MOHUMAaHHUE 3HAUEHHUS KUPOB, OEIKOB, YIJIEBOJIOB
JUIsl OpraHn3Ma 4eJI0BeKa; YMEHUE IIPOrHO3UPOBATh BIMSHHUE BEIIECTB

N XUMHWYCCKUX IMPOLCCCOB HA OPraHMU3M 4YCJIOBCKa M OKPYXKAIOUIYIO

HNPUPOAHYIO Cpeny

3.2

YMCHHUE UHTCIPUPOBATL XHUMHUYCCKUC 3HAHUA CO 3HAHUAMHU APYIUX

y4eOHBIX MPEIMETOB
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HAJIMYUE OMBITa PabOTHl C Pa3IMYHBIMU MCTOYHUKAMH WH(OpMAIUN
no XUMUU (Hay4yHass W Hay4HO-TIONYJSpHas JUTEepaTypa, CIOBapH,

CIPaBOYHUKHU, HHTEPHET-PECYPCHI)
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YMCHHC 00BEKTUBHO OLICHUBATh PIH(i)OpMaIII/IIO O BC€HICCTBAX, HX
MMPECBPAICHUAX n IPaKTUICCKOM IIPpUMCHCHHUU u YMCHHC

UCTIONIb30BaTh €€ JJIsl pelIeHUs] y4eOHO-TI03HABATENbHBIX 33124

BJIaI[eHI/Ie OCHOBAaMHM MOHSTHMHOIO arrmapara U CHUMBOJIMYCCKOIO

A3bIKA XUMHH IJIs1 COCTaABJICHUS (bOpMy.]'[ HEOPTaHUYCCKUX BEIICCTB,




ypaBHCHI/Iﬁ XUMHUYCCKUX peaKHHﬁ; OCHOBaMH XUMHYECKOM

HoMmeHksatypsl (IUPAC u TpuBHanbHO)

YMeHue oOBSACHATH CBsI3b MOJIOKEeHUs neMeHTa B [lepuoauyeckoit

CUCTECMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA ATOMOB

5 XUMHUYECKUX DJEMEHTOB (COCTaB M 3apsAn sjapa, oOlee YHucio
JNEKTPOHOB), paclpeleleHHeM »JIIEKTPOHOB MO HHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KATTUS U KAJIBIIHS
IlpencraBnenue 0  MNEPUOAMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHX SJIEeMEHTOB (paguyc atoma, 3JeKTPOOTPULIATEIbHOCTS),

6 NPOCTBIX W CJOXKHBIX BEHIECTB OT TIOJOXEHHUS JJIEMEHTOB B
[lepuoanueckoit cucreMe (B MalbIX NEpUOAaX M  TJIABHBIX
MOJITPYIINAX ) ¥ 3JICKTPOHHOTO CTPOSHUS aTOMa

7 YMmenue kinaccuuImpoBarth:

7.1 XUMHUYECKHUE DJIEMEHTHI

7.2 HEOpPraHWYECKHUE BEIleCTBa

7.3 XUMHUYECKHUE PEAKIIHHI

8 YMeHnue onpeaensiTh:

g1 BaJICHTHOCTh W CTEINICHb OKUCJICHHUS XUMHUYCCKUX JJIEMEHTOB, 3apsil

' MOHA

g2 BUJ XMMHYECKOW CBS3M W THUN KPUCTAIMYECKOW CTPYKTYpHI B

' COCTUHEHUSX

8.3 XapakTep Cpelbl B BOJAHBIX pPacTBOpax BelIeCTB (KUCIOT, OCHOBAHUH)

8.4 OKHCJIUTENb U BOCCTAHOBUTEIIb

9 YMeHue xapakTepu3oBath (pu3nueckre U XMMUYECKHUEe CBOMCTBA:
IOPOCTBIX BEHIECTB (KHUCIOPOA, O30H, BOAOPOA, TrpaduT, amMmas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJop, HATPUH, Kalud, MarHHi,
KaJIbIIMIA, aJTFOMUHUH, JKeJe30)
CIOXHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (Boja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ], OKCHUIBI U THAPOKCHIBI

92 metauioB [-IIA rpynm, amomunus, meau (I1), nuaka, xenesa (I u

' M), oxcuner yraepona (II u IV), kpemuus (IV), azora u docdopa (111
u V), ceppt (IV m VI), cepuucras, cepHas, a30TUCTas, a30THasd,
(docdopHasi, yronpHas, KpeMHHEBasE KUCIIOTa U UX COJIH)

9.3 MPOTHO3UPOBATh M XapaKTepU30BaTh CBOWCTBAa  BEIIECTB B




3aBUCUMOCTHU OT HUX COCTaBa W CTPOCHHA, NMPHUMCHCHUC BCIICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTE IMMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_[eHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

YMeHHe COCTaBIATh MOJICKYJISIDHBIC U HOHHBIC YPABHCHUA peaKHHﬁ, B

10
TOM YHUCIIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCITUTEIHbHO-BOCCTAHOBUTEBHBIX PEaKIUit
103 WUTIOCTPUPYIOIIUX ~XMMHUYECKHE CBOMCTBA M3YYEHHBIX KJIACCOB
' (Tpyri) HeOpraHU4YeCKUX BELIECTB
10.4 HOJITBEPKJAIOLINX FEHETUYECKYIO B3aUMOCBSI3b MEX1y HUMU
11 YMeHne BEIYUCIATH (TPOBOIUTH PACUEThI):
11 OTHOCUTENIbHYIO MOJIEKYJIIPHYI0O M MOJSIPHYIO MacChl BEIIECTB,
' MacCOBYIO JIOJII0 XMMHYECKOI'0 3JIEMEHTa B COEAMHEHUN
11.2 MAacCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB
114 M0 YpaBHEHHSAM XHMHUYECKUX PEAKIUNd U HAXOIUTh KOJIUYECTBO
' BelIeCcTBa, 00BEM U MacCy peareHTOB WIN MIPOYKTOB PeaKuu
12 Branenue (3HaHMEe OCHOB):
OCHOBHBIMM  METOJAaMHM  HAay4YHOro Mo3HaHUS (HaOmroneHwue,
11 U3MEpEHHE, SKCIIEPUMEHT, MOJETUPOBAHNE) MTPU U3YUCHUH BEILECTB U
' XUMUYECKUX SIBICHUW; yMEHHEe cQopMynmupoBaTh MpodiemMy U
NPEJIOKUTH MMyTH €€ PeIlIeHus
122 Oe3omacHOil pabOThl C XMMHYECKMMHU BEIIECTBAMHU, XUMHYECKON
' MOCYJI0H 1 J1ab0paTOpHBIM 000PYI0BAHHEM
npaBuIaMu 0€301macHOTO OOpaIIeHus ¢ BEIECTBAMHU, UCTIOIb3YEMbIMU
B MOBCEHEBHOMW JKU3HH, MPAaBUIaMH MOBEACHUS B LESIX cOepekeHus
123 370pOBbSl M OKpYXKAlOIIEH NPUPOJHOM Cpelnbl; NOHUMAHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHUS Ha JKHUBbIE OPraHU3MbBI OMPEICIEHHBIX
BEIECTB, CIIOCOOOB YMEHBIICHHS W IMPEAOTBPAIICHUS HX BPEIHOTO
BO3JIEUCTBUSI
3 Hanuume mpakTUyecKuX HaBBIKOB IUIAHUPOBAHMSI U OCYILECTBICHUS
CIEYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4eHUe U onucaHue (PU3MYECKUX CBOWMCTB BEIIECTB; 03HAKOMIICHHE

C (I)I/ISI/I‘-IGCKI/IMI/I u XUMHNYCCKHUMHU SBJICHUAMM, OIIBITHI,




WITIOCTPUPYIOMIUC TPHU3HAKU ITPOTCKAHUA XUMHUYCCKUX pCaKI_II/II\/'I

13.2

HN3YUCHUC CII0CO00B pa3acICHUA cMmecen

13.3

IMMOJIy4YCHHUE KHUCJIOpOAa W H3YUCHUC CTro CBOﬁCTB; IMOJIYYCHHC
BOOOpOJa U M3YUCHHUC €TO CBOI\/JICTB; MOJIYYCHHEC YIJICKHCIIOIO ra3a u

HN3YUYCHHUEC €TO CBOﬁCTB; MOJIYYCHHUEC aMMHaKa U U3YUCHUC €TI0 CBOMMCTB

13.4

IPUTOTOBJICHUE PACTBOPOB C ONpeAeNEHHOM MaccoBOil  moneit

pacTBOPEHHOIO BELECTBA

13.5

MpUMEHEHNE WHUKATOPOB (;rakmyca, METHJIOpaHka u
(denondranenna) Ans omnpeAeNeHUs XapakTepa Cpelbl B PacTBOpax

KHUCJOT U LIeJI0oYel

13.6

UCCIIEIOBaHHE U OMNHCaHHE CBOIMCTB HEOPTaHUYECKHX BEIECTB
pas3IM4HBIX KJI1aCCOB; M3YYEHHE B3aUMOEHUCTBHS KHUCIOT C METajllaMH,
OKCHUJAaMH  METAJUIOB,  PacTBOPUMBIMH U HEPacTBOPUMBIMU
OCHOBaHUSIMU, COJISIMHM; TIOJIYYEHHE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHHE OJIHOTO MeTajljla JpPyruM U3  pacTBoOpa  COJH;
UCClIeIOBaHHEe aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaIOMUHUS U

LIUHKA

13.7

PEIICHUE SKCIICPUMCHTAJIBHBIX 3aa4 IO TEMaM: «OCHOBHEIE KJIaCCBI
HCOPTaHUYCCKUX COCHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘-IeCKaH
JUCCOLIMAIIUs)), «BaxkHelmue HeMETaIbl W HX COCOAUHCHUA»,

«BaxHelIe MeTaljIbl U UX COSIMHEHUSI

13.8

XUMHYECKHE  OKCIICPUMEHTBI,  WUIIOCTPUPYIOIIME  MPHU3HAKU
NPOTEKaHUS PEaKIii HOHHOTO OOMEHA;, KAauyeCTBCHHBIC PEakiMd Ha
NPUCYTCTBYIONIME B BOIHBIX PAcTBOPax HOHBI: XJOPHI-, OPOMUI-,
wonua-, cymbdar-, Qochar-, KapOboHAT-, CHIUKAT-aHUOHEI,
THIPOKCH/I-UOHBI, KATHOHBI aMMOHUS, MarHUs, KaJbIUs, aJFOMUAHHS,

xkenesa (2+) u xenesa (3+), menu (2+), nuHKa

14

YMmenue:

14.1

MNPEACTaBJIATL PE3YyJIbTAThl SKCIICPUMCHTA B (bopMe BBIBOOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB u T3,6JH/IH U BBIABJIATH SMIIMPUYCCKHUC

3aKOHOMCPHOCTH

14.2

YCTaHAaBJIMUBATDb CBA3U MCXKIY pE€aIbHO Ha6J'IIO,Z[aeMI)IMI/I XUMHUYCCKUMHU
SABJICHUAMUA W MpOLECCaMU, ITPOUCXOAAINIMMU B MAKPO- 1 MUKPOMUPC,

OOBSACHITH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INNEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITPOBEPAEMBIX HA
OCHOBHOM I'OCYJAAPCTBEHHOM 2OK3AMEHE 110 XUMHNHU

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUA

HepBOHa‘-IaJ'IBHBIC XUMHUYCCKUEC ITOHATUA

1.1

YucThlie BelecTBa U CMECH. CriocoOsbl pa3aciICHUA cMmeceit

1.2

ATOMBI WH MOJICKYIJIbI. Xumudeckue djieMeHTH. CHMBOJBI  XMMHYECKHX

QJICMCHTOB. HpOCTHe " CJIOKHBIC BECUICCTBA.

1.3

Xumnueckas (popmyia. BareHTHOCTh aTOMOB XMMHYECKHX 31eMeHTOB. CTeneHb

OKHCIICHUS

1.4

3aKOH TOCTOSHCTBA COCTaBa BCIICCTB. OTHOCcUTEeNbHAss aTOMHas Macca.
OtHocuTenbHasL MOJICKYJISApHada Macca. MaccoBast g0 XMMHYECKOro JIEMEHTa

B COCOIUHCHHHU

1.5

KomnyectBo BemectBa. Monb. MomnsipHas Macca. MousspHbIii 00BEM Ta30B.

BzauMocBs3b KOJIMYCCTBA, MACChI U YUCJIa CTPYKTYPHBIX CAUHHIL BEIICCTBA

1.6

duznyeckue U XUMUUYCCKHE SBICHUS. XUMHYECKas peaknusa u eé IMPU3HAKH.

3aKkoH COXPAHCHUSA MACChl BCIICCTB. XUMUYECKHUE YpaBHCHUA

HCpI/IOI[I/I‘{eCKI/Iﬁ 3aKOH H Hepﬂoanqecxaﬂ CUCTEMAa XHMMHUYCCKHX 3JICMCHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

[Tepnoanueckuit 3akoH. Ilepuonnueckas cucrema XxuMudeckux aemeHTos J1.1.
Menpeneesa. Ilepuonel u rpynmnsl. OU3nyeckuii CMBICI NOPSAIKOBOIO HOMEpA,

HOMCPOB IICPUOJa U I'PYIIIIbI 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. DnexTponsl. CTpoeHue
JIEKTPOHHBIX 000JI04eK aTOMOB TMepBbIX 20 XHMMHUYECKHX 3JEMEHTOB

[Tepnonnueckoii cucremst .M. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHCHHMHU CBOMCTB XMMHYCCKUX DJIEMECHTOB MEPBLIX Tpex
Nepuoa0B, Kalivia, KaJbIUA (pazu/lyca dTOMOB, JJICKTPOOTPULATCIIbBHOCTH,
MCTANIMYCCKUX W  HEMCTAIIMYCCKUX CBOﬁCTB) n HXx COG}II/IHCHI/Iﬁ B
COOTBCTCTBHMHN C IIOJIOKCHHEM DJJICMCHTOB B HepHOﬂquCKOfI CHUCTEMEC H

CTPOCHUCM UX aTOMOB

CTpOCHI/Ie BCIICCTBA

3.1

Xumuyeckasi cBsizb. KoBaneHTHas (monsipHass M HEMOJIsIpHasl)  CBSI3b.
DNEeKTPOOTPULIATEILHOCTh ~ XUMUYECKUX  3JeMeHTOB.  MoHHas  CBs3b.

Mertamnmuueckas cBSI3b




3.2

Turbl KpUCTAJUNIMICCKUX peI_HéTOK (aTOMHaﬂ, HOHHasd, MeTaHHI/I‘{eCKaﬂ),
3aBHCHUMOCTh CBOMCTB BCIICCTBa OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I n BUIa

XUMHYECKOM CBS3U

Baxwueiiue NpeACTABUTCIIM HCOPraHUYCCKUX BCUICCTB. Hemerannel u ux

COCAMHECHUA. Mertanisl 1 Ux COCOAUMHECHUA

4.1

Knaccudpukanus w HOMEHKIATypa HEOPTaHWMYECKUX COCAMHCHHN: OKCHJIOB
(coneobpasyromue: OCHOBHBIC, KHCIIOTHBIC, amdoTepHbIe) u
HecoseoOpa3yrole; OCHOBaHMN (LIEMOYM W HEPACTBOPUMBIE OCHOBAHMS);
KUCIOT  (KUCIOPOJCOAepKaMe ¢  OECKUCIOPOJHBIC, OJHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJICH (CPETHUX U KHCIIBIX)

4.2

dusznueckue W XHUMHYCCKHE CBOMCTBA INpOCThIX  BCHICCTB-HCMETAJIJIOB!:

BOJIOPOJIa, XJIOpa, KUCIOPO/Ia, Cephl, a30Ta, (hocdopa, yriepoaa, KpeMHUs

4.3

dusnyeckue W XHMHUYECKHE CBOMCTBA IMPOCThIX BCHICCTB-MECTAJIJIOB: JINTHA,
HaTpuA, KaJlnud, Marivusd W KajbLUA, aJJlOMHHHA, XKEJIC3a. BJICKT];)OXI/IMI/I‘ICCKI/II‘/’I

PsAI HAIPSKEHUN METaJlIOB

44

DuU3NYECKUE U XUMHUYECKUE CBOWMCTBA BOJOPOJHBIX COCAMHEHUW HEMETAJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPO/Ia, AMMHUAKA

4.5

®dusznyueckue M XUMHYECKHE CBOMCTBAa OKCHMIOB HemeramuioB: cepol (IV, VI),
azora(ll, IV, V), docdopa(lll, V), yrnepoga(ll, IV), kpemuusa(IV). Ilonyyenue

OKCHJOB HEMETAJIJIOB

4.6

Xumudeckue cBoiictBa okcuaoB: MeTauioB IA-IITA rpynm, nwaka, memu(ll) u

xeneza(ll, III). [Tonyyenne okCua0B METAILIIOB

4.7

XUMHUYECKUE CBOMCTBa OCHOBAHUHN M aM(OTEpHBIX TMIPOKCUAOB (Ha MpHUMEpe
THAPOKCUIOB  aJIOMUHUS, JKene3za, UuHKa). llomyuyeHwe ocHoBaHMI U

aM(l)OTepHBIX THAPOKCHUIIOB

4.8

OO0mue XUMHUYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOAOPOAHOM,
CEpHHUCTOM, cepHOM, a30THOU, (hochopHOMl, KpeMHUEBOH, yrojbHOU. OcobObie
XUMHYECKHE CBOWMCTBA KOHUEHTPUPOBAHHOW CEPHOM M Aa30THOHW KHCIIOT.

HOHy‘leHI/IC KHCIIOT

4.9

OO6mue xuMHYecKue cBOMCTBa cpenHux coieil. [Tlomyuenue comeit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paciio3dHaBaHuE€ BOJO0poda, KHCJIOPOJad, aMMMHaAKa,

YTJIIEKHCIIOTO Ta3a B 1abopaTopun

4.11

[Nonyuenne amMMuaka, CepHOW M a30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O0mue

CIIOCOOBI IMMOJIYYCHHA MCTAJLJIOB




4.12

I'enetnueckas cB3b MCKAY KiIaCCaMU HECOPTaHUYCCKUX COEIUHEHUI

XUMUYECKHUE pcaknuuun

5.1

Knaccudukanus XuMrU4ecKux peakuuid Mo pa3IuyHbIM IpU3HAKaM: 0 YUCIY U
COCTaBy Y4YaCTBYIOUIMX B pEakLUMU BEIIECTB, MO TEIJIOBOMY 3(¢eKTy, Mo

W3MEHEHUIO CTEIICHEH OKHUCICHUS XUMHUUECKHUX DJIEMEHTOB

52

TennoBoil 3¢ pexT XuMHUECKON peakuK, TEPMOXUMHUYECKHE YpaBHEHUA. DK30-

N OHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-ICCKI/Ie YpaBHCHHA

53

OKHCIUTEITEHOBOCCTAHOBUTEIILHBIC peaKkunu. OKHCIUTEIN U BOCCTAHOBUTEIIU.
Hpoueccm OKHUCJICHUA u BOCCTAHOBJICHU:. :‘)HGKTpOHHBIﬁ OajaHc

OKHCIIUTEIIbHOBOCCTAHOBUTEIIBHOM pcakuuun

54

TCOpI/IH BHGKTpOHHTquCKOﬁ Jucconuanuu. KaTI/IOHH, AHHWOHBI. :‘)HGKTpOJ'II/ITBI u

HEBJICKTPOJIUTHI. CunbHbIC U cIa0bIe SJICKTPOJINUTEI. Crernenb Jucconranmmn

5.5

Peaknmu moHHOTO OOMEHA. YCIOBHSI MPOTEKAaHUs pEaKiuii MOHHOTO OOMeEHa,

TIOJIHBIE U COKpAIIEHHBIE HOHHBIC YPABHEHUS peaKIIUi

XUMUA U OKpYKaromias cpeaa

6.1

BemectBa u maTepuanbl B TOBCEIHEBHOM KH3HU 4eloBeka. be3omacHoe
WCIOJIb30BaHME BEIIECTB M XMUMHUYECKHUX peakiuii B 1abopaTopuu U OBITY.

HepBaﬂ IIOMOIIb TP XUMHUYCCKUX OXKOTaX U OTPABJICHHUAX

6.2

XUMHYECKOE 3arps3HEHHE OKPYXKalIIeh cpeabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIIOCOOBI €ro MpPeJOTBpALCHUS
[Ipenenvnas nomyctumas konuneHtpauus BemiectB (IIJK). Pomp xumum B
pELICHUH HKOJOTMYECKUX MpoOieM. YcCuieHue MapHUKOBOro HddexTa,

pa3pylieHue 030HOBOTO CJIOSI

6.3

[Mpumenenue cepsl, azora, Gocdopa, yriepoaa, KpeMHUS U UX COCIAMHCHUH B
OBITYy, MEIWIIMHE, MPOMBINUICHHOCTH W CEeIbCKOM Xo3siicTBe. [lpuMeHeHue
METAJIJIOB U CIUIaBOB (CTalb, YYTyH, AIOPATIOMUHUN, OpoH3a) B OBITY H
MPOMBINUICHHOCTH UX CoequHEeHHA. [IoHITHE 0 KOPPO3UH METaJJIOB, OCHOBHEIE

CIIOCOOBI 3alIUTBI UX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIEBOAOPOAOB (Yrojib, HPUPOIHBIA Ta3, HEPTH),

POAYKTHI HX TiepepaboTku (OCH3MH), UX POJb B OBITY U MPOMBIIUICHHOCTH

6.5

[lepBoHauanbHBIE TOHATHA 00 OPraHMYECKHX BEIIECTBAX KAaK O COCIMHEHHSX
yriiepoja (MeTaH, 3TaH, TUIEH, alleTUIeH, STaHOJ, TIMLEPHUH, YKCYCHAs! KUCIIOTA).
[onsiTne 0 OMONIOTMYECKU BOXHBIX BEIECTBAX: JKUpax, Oelkax, yriieBojax — U ux

POJIM B JKM3HU YECITOBCKA




Pacuértnr:

7.1 1o opMysiaM XMMHUYECKUX COCTUHEHUIN
7.2 Macchl (MacCOBOI) 10JIM PaCTBOPEHHOTO BEILIECTBA B PACTBOPE
7.3 [0 XMMHUYECKUM YpaBHEHUSAM




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYEHUKA

METOINYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






