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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XWMHM Ha YPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHUN K pe3yibTaTaM OCBOCHUS OCHOBHOM
00pa3zoBaTeIbHON MPOTPaMMbl OCHOBHOTO 00IIIEro 0Opa3oBaHus, MPECTABICHHBIX
B ®I'OC OOQO, a Takke Ha OCHOBE (enepanbHOl paboueid MpoOrpaMMbl
BOCIIUTAHUS U C YUETOM KOHIEMIINY MPEnogaBaHusl yueOHOTro mpeaMeTa « XUMHUSI»
B oOpa3oBaTenbHBIX opranm3arusax Poccuiickoit deneparium.

[Iporpamma mo xumuu Aa€T MPEACTaBICHHE O IENsIX, OOIel cTpaTeruu
oOy4eHMs, BOCIHTAHHMS M pPa3BUTUS OOYYAIOLIMXCS CPEACTBAMH y4eOHOTO
npeaMeTa, YCTaHABIIUBAET 00s13aTeNIbHOE npeaMETHOE coJiep>KaHue,
npeaycMaTpUBAeT pacHpeesieHue €ro Mo KilaccaM U CTPYKTYpPUPOBAHUE IO
pazienaM M TeMaM MpOTrpaMMbl IO XHMHUH, OIpPEIETseT KOJIUYECTBEHHbIE U
KaueCTBEHHbIE XapaKTepUCTUKHU CoJIepKaHus, PEKOMEHAYEMYIO
MOCJIEI0OBATEIbHOCTh ~ M3YYEHHUS XUMHM C Y4E€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€HM, JIOTHKM  Y4eOHOro  Tpoliecca, BO3PACTHBIX
0COOCHHOCTEH OOydYaromuXcs, OMNpeAeIsieT BO3MOXKHOCTH MpeaMeTa s
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTelbHOU
IporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIEro oOpa30oBaHMS, a TaKKe TPEOOBAaHUN K
pe3ynbTatam oOy4eHHs] XUMUU Ha YPOBHE IIeJIel N3ydeHHs MpeaMeTa U OCHOBHBIX
BUJIOB Yy4€OHO-TIO3HABATEIBHON JEATEILHOCTH OOYYarolerocs IO OCBOCHHIO
yueOHOTO COJIep KaHUsl.

3HaHWE XWMHH CIY>KUT OCHOBOM i (OpPMUPOBAHUS MUPOBO33PEHUS
o0Oy4Jaromnierocsi, ero MpejCTaBICHUl O MaTepUaTbHOM E€IMHCTBE MHUpPA, BaXKHYIO
poJib UrparoT (GopMUpPYEeMble XUMHUEW MPEJICTABICHUS O B3aUMOIIPEBPAIICHUSIX
SHEPrUU U 00 HBOJIIOIUU BEIIECTB B IMPUPOJE, O MYTAX PEHICHHUS TI100aTbHBIX
npo0sieM yCTOWYMBOTO Pa3BUTHUSL UYEIIOBEYECTBA — CBHIPHEBOM, DHEPreTHUECKOM,
MUIIEBON U SKOJOTUYECKON 6€30MacHOCTH, TPOOIEM 3PABOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJII  CaMOpa3BUTUS |
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 0011el U (YyHKIHOHATBLHOW rpaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOy4Jaronmxcsi, HaBBIKOB HX CaMOCTOSITEIbHOM  y4yeOHOW  JAEsITeNIbHOCTH,
OKCIIEPUMEHTAJIBHBIX U HUCCJIEAOBATEILCKUX YMEHUM, HEOOXOJIMMBIX KaK B
MOBCEIHEBHOM JKM3HU, TaK U B TPOHECCUOHAIBHOM eI TEIbHOCTH;

3HAKOMUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
I[EJIOCTHOTO B3TJISIIa HA €IMHCTBO MPUPOJIbI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TarnoM B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHOM TPAaMOTHOCTH 00YyUaOIINXCS;



CrocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHUS K €CTeCTBEHHO-
Hay4YHBIM 3HaHUSIM, K IPUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJIOTUYECKOE
obpazoBaHre 00yUYarOIINXCS.

JlanHbie HampaBiieHUsT B OOyYeHUM XUMHU OOECTIEYMBAIOTCS CHEIU(pUKON
COJIep)KaHUsl  Yy4eOHOTO  TpeaMeTa, KOTOPBIM  SIBISETCS  IeIarorM4ecKu
aJanTHPOBAHHBIM OTpPaK€HHEM 0a30BOM HAyKHW XMUMHH Ha ONpeIeIEHHOM dTare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOI'O 00IIero oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOIIUMHKCS CHUCTEMbI IMEPBOHAYAIBHBIX TMOHSATHNA XHMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTACJIBHBIX 3HAUYMMBIX TOHSITUA
OPTraHUYECKON XUMHH.

CrpykTypa coaepkaHus MporpamMMbl MO XUMHUU CPopMHpOBaHA HAa OCHOBE
CHUCTEMHOr0 Mojxojia Kk e€ u3zydeHuto. CoJiepKaHue CKJIaJIbIBACTCS U3 CHUCTEMBbI
MOHATUN O XMMHUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI OHATHI O XUMUYECKOM
peakiuu. O0€ OTH CHUCTEMBI CTPYKTYPHO OpraHU30BaHbl IO TMPUHIUITY
MOCJIEI0BATEIbHOTO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUUYECKHUX IPEJICTABICHUI
Pa3HOrO YPOBHSI:

— aTOMHO-MOJICKYJISIPHOTO YUY€HHsI Kak OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /l. 1. MeHaeneeBa kak OCHOBHOI'O 3aKOHA XMMUU;

— YUEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3H;

— TpeACTaBiICHUNU 00 DIJIEKTPOJUTHUECKOM JUCCOIMALIMM BEHIECTB B
pacTBopax.

TeopeTuyeckre 3HaHHMS PACCMATPUBAIOTCA HA OCHOBE OJMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, PA3BUBAIOTCS MOCJIEA0BATEIILHO OT OJHOTO
YPOBHS K JIPyrOMY, BBIMIONHSSA (PYHKIUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS M BO3MOXHOCTEH MPAKTUYECKOTO0 MPUMEHEHHUS U MOJy4YCHUS
M3Y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CHOCOOCTBYET  (hOPMHUPOBAHUIO
IPEACTABICHUSA O XUMUYECKOW COCTABIAIOIIEN HAyYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHUCTEeMHON NPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO U
METOoJaM TMO3HaHUsS B Hayke. V3ydeHue XUMHUHU MPOUCXOJUT C MPHUBIICUCHHEM
3HAHWM W3 paHee W3YyYEHHBIX Yy4eOHBIX NpenaMeToB: «OKpyXKalomuid Mupy,
«buomnorus. 5—7 kinacce» u «dPusuka. 7 Kiaaccey.

I[Ipr wu3yyeHHMM XUMHH TPOUCXOJUT (POpMHpPOBAHHE 3HAHHH OCHOB
XUMHUYECKON HAyKH KakK 00JacTH COBPEMEHHOTO €CTECTBO3HAHHUS, MPAKTHYCCKON
NEATCILHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHUPOBOM KYJIbTYPHI.
3amadya ydeOHOro mIpeaMeTa COCTOMT B (hOPMHUPOBAHUU CHUCTEMBI XHMHUYECKHUX
3HAaHUN — BaKHEWIIHX ()aKTOB, MOHATHH, 3aKOHOB M TEOPETUICCKHUX TOJIOKESHHM,
JOCTYIHBIX 0000IIEHUII MHUPOBO33PEHUYECKOIO XapakTepa, s3blka HAYKH, B



OpUOOIICHNH K HAayYHbIM METOJaM TIO3HAHWS TPU U3YYCHHH BEUIECTB H
XUMHUYECKUX peakiuii, B GOpMUPOBAHUU U PA3BUTHH MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHUU B Y4YEOHO-TIO3HABATEILHOW H y4eOHO-HCCIIEIOBATEIHCKON
JESITeIbHOCTH, OCBOCHMM IpaBUJ 0€30MacHOro oOpalleHHsl C BELIECTBAMH B
ITIOBCETHEBHOM KU3HU.

[Ipu u3yyeHMM XMMHUHU HA YPOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaUYEHHE MPUOOPENH TaKue 1eNIH, KaK:

— (dopMHpOBaHHE MHTEIJICKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOWM K
caM00Opa30BaHUI0, COTPYAHUYECTBY, CAMOCTOATEIHLHOMY IMPHUHSATHIO PEIICHU,
CIOCOOHOM a/IanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HMU;

—  HamnpaBJIICHHOCTh OOYyYEeHHMs Ha CHCTEeMAaTHMYecKoe MpHOoOIIeHHE
oOy4Jaronmxcss K CaMOCTOSITEIbHOM MO3HABATEIBHON JESTENbHOCTH, HAYYHBIM
METOJIaM TMO3HaHUs, (POPMHUPYIOIIUM MOTHUBAIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecreueHne yciaoBuM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00YUYaAIOIIIUMUCS
OMbITa PAa3HOOOPA3HON NEATETbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIHOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHUBEPCAJbHOE 3HAYEHUE IS
Pa3JIMYHBIX BUJIOB JESATEIbHOCTH;

— (opmupoBanre oOmEH (QPyHKIMOHATBHOM M  €CTECTBEHHO-HAYYHOU
rPAaMOTHOCTH, B TOM 4YHCJI€ YMEHUW OOBSICHATH M OIICHUBATh SIBJICHUS
OKPYXAaIOLEr0o MUpa, UCHOJIb3Ysl 3HAHUS U ONBIT, MOJYYEHHBIE NMPU H3YUYECHUU
XUMUH, TPUMEHITh WX MPH PEIIEHHH Mpo0JeM B TOBCEAHCBHOW JKU3HU U
TPYZIOBOM JEATEIBHOCTH;

— (¢opMHupoBaHHME Yy OOyYarollMXCsi T'YMaHUCTUYECKMX OTHOLIEHUH,
NOHUMAHHS 1EHHOCTH XUMHUYECKUX 3HAHUU [JIsi BBIPAOOTKH IKOJIOTUYECKHU
1eaecoo0pa3Horo TMOBEJEHUsT B OBITY W TPYJIOBOM JACSATEIRHOCTH B LEAX
COXPAaHEHHMS CBOETO 30POBbS U OKPYKAOLIEH TPUPOTHON CPELBI;

— pa3BUTHE MOTHBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPONIO H
CaMOBOCHHMTAHMID HAa OCHOBE YCBOEGHHMS OOILIEYEIOBEYECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BBIOOPY NpOGUIIS M HANPABIEHHOCTU AajJbHEHIIEro
oOy4eHwus.

OOmee 4YKMCIIO dYacoB, OTBEACHHBIX I HW3YYCHUS XHMHH Ha YpPOBHE
OCHOBHOTO 0011eTr0 00pa3zoBanus, coctaiseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPKAHUE OBYUYEHUA

8 KUIIACC

IlepBoHaya/iLHbIE XUMUYECKUE TOHATHS

[IpenmeTr xumuun. Ponp XUMUM B KU3HU 4YETOBEKAa. XUMHS B CHCTEME HayK.
Tena m BemecTBa. (DHU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSHUE
BemecTB. [loHsiTHE O MeTOAaX MO3HAHUS B XUMHUU. YKMCThIE BEHIECTBA U CMECH.
CnocoOsI pa3zjeneHust cMecei.

ATOMBI M MOJIEKYJIbl. XUMHUUYECKUE dIeMEHThl. CHMBOJIBI XUMUYECKHUX
31eMeHTOB. [IpocThie U CIOKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opMmyna. BaleHTHOCTP aTOMOB XHMHYECKUX DSJIEMEHTOB.
3aKOH TIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOcCUTENbHAasE aTOMHas Macca.
OtHocuTenbHAsT MOJIEKYJIsIpHAas Macca. MaccoBast 107151 XUMHUYECKOTO JIEMEHTA B
COEIMHEHUHU.

KommuectBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3p KOJIMYECTBA,
MAacChl M 4YHCJIA CTPYKTYPHBIX €IMHMI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUMU.

du3nuecKue U XMMHUYECKHUE SBICHUS. XUMHUUYECKasi Peakius U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI MacChl BellecTB. XuMmudeckue ypaBHeHus. Kimaccudukamms
XUMHUYECKUX PeaKInil (COeTUHEHNS, Pa3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0H, mpaBujiaMu paboThl B J1JaOOpaTOpUU U
npuémMamMu oOparieHus: ¢ J1abopaTOpHBIM 00OPY/IOBaHHUEM, U3yUYE€HHUE W OIHMCAHHE
¢bu3nuecknx CBOMCTB O0Opa3IlOB HEOPraHWYECKUX BEIIECTB, HaOIIO/ICHUE
¢usnueckux (ITUIaBiIeHHE BOCKA, TassHUE JIbJa, pPAacTHUPaHHUE caxapa B CTYIIKE,
KUTIEHWE M KOHJEHCAIMS BOJbI) M XMMHUYECKHX (FOpEHUE CBEYH, NMPOKAIUBAHHE
MEIHOW MPOBOJIOKH, B3aUMOJICMCTBUE MeJla C KUCJIOTOM) sIBIEHUH, HAOII0/IeHUE U
OMKCAaHUE TPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TUAPOKCUIIA
meau (1) mpu HarpeBaHuu, B3auMoeCcTBHE Keje3a ¢ pacTBopom coiu meau (11),
U3Yy4YEeHHE CIOCOOOB pa3fielieHHusl CMECEil: ¢ MOMOIIbBIO MarHuTa, (UIbTpOBaHUE,
BbINIApUBAHUE, AUCTUIUISAIMUS, XpoMaTorpadus, MPOBEJACHUE OYUCTKUA MMOBAPEHHOM
CoNliM, HaONIOJEeHWEe W  ONUCaHUE  PEe3yJIbTaTOB  TMPOBEIEHUSA  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3JaHHE MOJIENel MOJIEKY
(ILIapoCTEePKHEBBIX).

Ba:kHelimme npeacTaBuTe/ M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciopoa — aneMeHT U mpoctoe
BelecTBo. HaxokaeHue kucimopojna B mpupojie, (U3MYECKHE U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxcupabl. Ilpumenenune kuciopoga. CrocoObl



MOJIYYCHUSI KHUCJIOpOJa B JIa0OpaTOpuM ¥ TMPOMBINIIEHHOCTH. KpyroBopoT
Kucinopoza B npupojie. O30H — aJioTponHas Moau(UKaIys KUCIOPO/Ia.

TennoBoli 3h(dEKT XUMHUYECKOW pEaKIuu, TEPMOXMMHUYECKHUE YpPaBHEHWS,
9K30- M DSHAOTEPMUYECKUE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJICHHUE MapHUKOBOTO A (dexTa, pa3pylieHue 030HOBOTO CIOS.

Bomopon — »snemeHT u mpoctoe BemiecTBo. HaxokIeHwe Bogopona B
npupoae, (U3MYECKHE U XUMHYECKHE CBOMCTBA, NPUMEHEHUE, CIOCOObI
nonyyeHusa. Kuciaorsl u conm.

Monsipubiit 00bEM ra30B. Pacy€Thl M0 XUMUUYECKUM YPaBHEHUSM.

dusnyeckue cBoMcTBAa BOABL. Boxma kak pactBopuTenb. PacTBOpBHI.
HacelllieHHBIE M HEHACBIIEHHBIE pPacTBOpPBl. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBas 10714 BEUIECTBA B pacTBOpE. XMMHUYECKUE CBOMCTBA BOJAbl. OCHOBaHUSI.
Poisib pacTBOpOB B Npuposie U B KU3HU YesnoBeka. KpyroBopoT BOAbl B IPUPOJIE.
3arpsA3HeHHne NpUPOIHBIX BoA. OXpaHa U OYUCTKA MPUPOAHBIX BOJ.

Knaccuduxanus neopranmdeckux coeauHeHuit. Oxcuapl. Kiaccuduxanuys
OKCUJIOB:  coseoOpa3yroniie  (OCHOBHBbIE, KHUCIOTHbIE, aM{(pOTEepHbIE) U
HecosieoOpasyrome. HomeHknatypa OKcugoB. DU3MYECKHME M XUMHUYECKHUE
CBOMCTBA OKCUIOB. [TomyueHne OKCHI0B.

OcHoBanus. Knaccudpukanuss ocCHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. Homenkiarypa ocHoBaHuil. PHU3NYECKHE U XUMHUYECKUE CBOWCTBA
ocHoBaHuU. [losryueHre oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenkmnarypa kucinor. @usnveckue u
XHMHMYECKHE CBoMcTBa KHUCIOT. Psan aktuBHocTt MeTauioB H. H. bekerona.
[Tonyuenue KuUCIIOT.

Commu. Homenknarypa coseil. @usznueckne u XMMHYECKHE CBOWMCTBA COJIEH.
[Tonydenue cosen.

['eHeTnueckas cBsA3b MEXKY KJIaCCAMU HEOPraHUYECKUX COCIMHEHHUIM.

Xumuueckuit IKCnepumenm:

Ka4ECTBEHHOE ONMPEAEICHUE COJECPKAHUS KUCIOPOAa B BO3AYyXE, MOTyUYEHHUE,
coOupanue, paclio3HaBaHWE W U3YYEHUE CBOWMCTB KHUCJIOpPOJa, HAOII0/ICHHE
B3aMMOJICICTBUSL BELIECTB C KHUCIOPOAOM U YCIOBUS BO3HMKHOBEHHS U
IpeKpameHus TOpeHus (moxapa), O3HAKOMJICHHE C oO0pa3laMh OKCHIOB U
OMHCAaHUE WX CBOWMCTB, IMOJy4YeHHE, COOMpaHUE, PACIIO3HABAHWE W HW3YUYCHHE
CBOMCTB BojJiopoaa (rOpeHwme), B3auMoAeHCcTBUE Boaopoaa ¢ okcuaoM menu (1)
(BO3MOKHO HCTIOJIb30BaHUE BHUICOMATEPHAIOB), HabIt01eHne 00pa3lloB BEIIECTB
KOJIMYECTBOM | MOJIb, HUCCJIEIOBaHHE OCOOCHHOCTEM PACTBOPEHHS BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IIPUTOTOBJICHHE PACTBOPOB C OIPEICIEHHON
MacCOBOM JI0JIEd PaCTBOPEHHOTO BEIIECTBA, B3aUMOJICUCTBHE BOJBI C METAILIAMU
(HaTpueM ©  KaubllMeM) (BO3MOXHO  HCIOJb30BaHUE BUICOMATEPUAJIOB),



UCCIIEJIOBaHUE O00pa3loB HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIACCOB,
HaOJII0/IeHNEe U3MEHEHUs OKPAacKU MHIMKATOPOB B PACTBOpaX KUCJIOT U ILEJIO0Yel,
uzydyeHre B3aumozeiicTBusi okcuga menu (I1) ¢ pactBopoMm cepHOM KHCIOTHI,
KHCJIOT C METaulaMH, PEAaKUUW HEUTPAIMU3aLUM, IIOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHM, BBITECHEHHME OJHOI0 METajlla IPYrMM W3 PAacTBOpa COJIM, PEIICHUE
SKCIEPUMEHTAJIBHBIX 3a/ad 0 TeMme «BakHeillune Kiacchl HEOPraHUYECKHUX
COEIMHEHU.

HHepuoauvyeckuin 3axkoH u Ilepuoamyeckas cucreMa XHUMHYECKHX
iemenToB JI. WM. MenngeneeBa. Ctpoenne aroMoB. XMMHYECKasi CBA3b.
OxucINTEeTbHO-BOCCTAHOBUTEIbHBIC PEAKIHHU

[lepBble TOMBITKM KJAacCU(PUKAIMKU XUMHUYECKHX 3JIeMeHTOB. [loHsiTHE O
rpynnax CXOJHBIX OAJIEMEHTOB (IIEJIOYHbIE M LIEJIOYHO3EMEIbHbIE METasllbl,
raJloreHbl, THEPTHBIE ra3bl). DJIEMEHThI, KOTOpble 00pazytoT aM(pOTEPHbIE OKCHUIbI
Y TUAPOKCUBI.

[lepunomnueckuii 3akoH. [lepuoguueckas cucrema XMMAYECKUX AJIEMEHTOB /1.
N.  MengeneeBa.  KopoTkomepuogHas Y JUIMHHONEPUOAHAs  (POPMBI
ITepuonnueckoii cucremsl xumudeckux ieMeHToB [[. . Menneneesa. Ilepuonaer
U rpynnsl. DU3WYECKUN CMBICI MOPSAKOBOIO HOMEpPA, HOMEPOB IIepUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonbl. Dnexkrponsl. CTpoeHue
ANEKTPOHHBIX  000J04eK aroMoB TepBbIX 20 XUMHYECKUX  DBJIEMEHTOB
Ilepnomnueckori cucremsl [[. M. MengaeneeBa. XapaKTepUCTMKa XUMHYECKOTO
3JIEMEHTA 10 ero nosoxenuto B [lepuoanueckoit cucreme /. . Menaeneena.

3aKOHOMEPHOCTM W3MEHEHHUS paJhyca aTOMOB XUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAUINYECKUX CBOMCTB I10 TPYIIIIaM U IIEPUOIAM.

3nauenue [lepnogmueckoro 3axoHa u [lepruoandeckon CUCTEMbI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUs Hayku U npaktuku. [[. M. MenneneeB — yd€HbIA U
IPaKIAHUH.

Xumuueckast cBs3b. KoBaneHTHass (mojsipHass M HENOJISIpHAs)  CBS3b.
DNEeKTPOOTPULATEIIBHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucneHus.  OKHCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Ipoueccsl OKucaEHUS U BOCCTAaHOBIIEHUS. OKUCIHUTENIN U BOCCTAHOBUTEIIH.

Xumuueckuit IKcnepumenm:

U3yuyeHue oO0pa3loB BELIECTB METAUIOB M HEMETaNIOB, B3aUMOJICHCTBHUE
TUAPOKCUIA IMHKA C pacTBOPAMM KHCJIOT M WIEJIOYEH, IPOBEICHHUE OIBITOB,
WUIKOCTPUPYIOIIUX ~ IPUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKLUU
(ropeHue, peakiu pa3noKeHus, COEAUHEHN).

Mexcnpeomemmunie ceéasu



Peanuzanuss mMeXnpeAMETHBIX CBSI3€M MpU WM3YyYEHUM XMMHHM B 8 Kilacce
OCYIIECTBJISICTCS. 4Yepe3 HCIOIb30BaHUE KaK OOIHUX eCTEeCTBEHHO-HAYYHBIX
IIOHATUM, TaK Y MOHITUU, SIBIIIOLINXCS CUCTEMHBIMU JUISl OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TOHSATHUS: HAyYHbIN (PaKT, TUIIOTE3a, TEOpHs,
3aKOH, aHaJU3, CHUHTE3, Kilaccuukanusi, TMepUOJUYHOCTb, HAOII0ECHNE,
JKCIIEPUMEHT, MOJICIIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®dusuka: marepus, aroM, D3JJIEKTPOH, NIPOTOH, HEUTPOH, HOH, HYKIHI,
W30TOIbl, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUYECKUN 3apsl, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BELIECTBA, ra3, (GU3MYEeCKUe BEIUYMUHBI, €IUHUIIBI
U3MEPEHUS, KOCMOC, IJIAaHETHI, 3BE3/1bI, CONHIIE.

buonorus: dortocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MHUHEpATBI, TOPHBIE MOPOIbI,
IIOJIE3HBIE UCKOIIAEMbIE, TOIUIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHUYECKAsI peaKI st

Ilepnonnueckuii 3akoH. Ilepuoauueckas cucrema XUMUYECKUX JIIEMEHTOB /l.
N. MenneneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHM CBOWCTB
XMMHYECKUX DJJIEMEHTOB TME€PBBIX TPEX TMEPHUOJOB, KM, KalIbLHUS M UX
COCIMHEHUH B COOTBETCTBUM C IIOJIOKEHUEM 3JIEMEHTOB B llepmoauueckont
CHUCTEME U CTPOCHUEM HX ATOMOB.

CtpoeHue BemecTBa: BHUJBI XMMHYECKOW CBSI3H. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIIMYECKON PEIIETKU U
BUJa XUMHUYECKOU CBSI3U.

Knaccudukanuss 1 HOMEHKIaTypa HEOPraHUUYECKUX BEIIECTB. XUMHUECKUE
CBOMCTBAa BEIIECTB, OTHOCSIIMXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHU, TEHETUYECKAs CBSA3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanys XuMA4eCcKuX peakiuii Mo pa3IndHbIM TMpU3HAKaM (10 YUCITY
U COCTaBy YYaCTBYIONIMX B PEAKIUH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
U3MEHEHUIO CTETNIEHENW OKUCIIECHUSI XMMUUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTalau3aTropa). JK30- U SHJOTEPMUUYECKUE PEAKIIHU, TEPMOXUMUYECKUE
YpaBHEHUS.

[Tonsitue 0 ckopocTH xumMudeckon peaknuu. [loHsTHE 00 OOpaTUMBIX H
HEOOpATUMBIX XUMHUYECKUX peakiusix. [[oHsTHE O TOMOrE€HHBIX U TE€TEPOTreHHBIX
peakuusx. [lonstre o karanuse. [loHsTHE 0 XMMHUECKOM paBHOBeCUU. DAKTOPHI,
BIIASIIOIIME HA CKOPOCTh XUMHUYECKOW PpEAKIUMU M IOJOKEHHE XUMHUYECKOIO
paBHOBECHSL.

OKHUCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAKIMK,  AJIEKTPOHHBINM  OanaHc
OKHCJIMTEIBHO-BOCCTAHOBUTEIBHOU peaKuuu. CocraBiienue YpaBHEHUU



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUMHA C  HCIOJb30BAHUEM  METOJa
3JICKTPOHHOTO OajaHca.

Teopus 3IEKTPONUTUIECKON TUCCOUUALIMU. DIEKTPOIUTHI U HEANEKTPOIIHTHI.
KaTtnonsl, annonsl. MexXaHu3M [HMCCOLMAIIMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMHUYECKO cBsizu. CteneHs aucconuanuu. CHUIIbHbBIC U C1a0bIe 3JIEKTPOJIHUTHI.

Peakiiuu nonHoro oomMeHa. Y cinoBusi MpOTEKaHUs peakiiuii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHbIE HMOHHBIE YypaBHEHHUs peakuuil. CBOWCTBAa KHCIIOT,
OCHOBAaHMM W COJIeM B CBET€ TMPEJCTABICHUH 00 d3JIEKTPOIUTUYECKOM
muccouuanvu. KauectBeHHble peakuny Ha MOHbL. [[oHATHE O THAPOIU3E COJIEH.

Xumuueckuil IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIIMYECKUX PEHIETOK HEOPTaHUYECKHUX
BEUIECTB — METAJUIOB M HeMeTayuioB (rpadura M ajiMasza), CIOXHBIX BEIIECTB
(XJopua HaTpus), UCCIEOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHYECKOW pEaKINH
OT BO3JICUCTBUS paA3JIUYHBIX (HAaKTOPOB, MCCIENOBAHUE AIIEKTPOMPOBOJIHOCTH
pacTBOpPOB BEIIECTB, IMpollecca JAUCCOIMAIMU KHUCIOT, IIeJoueld | coJieH
(BO3MOXHO  KCIOJIb30BaHME BHJACO MaTEpUaJOB), IMPOBEJIECHHUE  OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPU3HAKK  MPOTEKAHUs  peakiuil  HOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BbIJEJIEHHE Ta3a, OOpa3oBaHHUE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPbl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX  peaKIuid
(ropeHue, peakiuu pa3iioKeHUs, COCIMHEHUs), paclo3HABAaHUE HEOPTaHUYECKUX
BEIIECTB C TOMOIIbI KAYECTBEHHBIX pPEAKUMM HAa  HOHBI, PEIICHUE
AKCIEPUMEHTAIbHBIX 3a]1a4.

HeMmeTaibl 4 MX coeIMHEHUSA

OO6mass xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue u (Gu3nyeckue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlOT€HOB. XUMHUYECKHME CBOWCTBA Ha TMpUMEpe  XJopa
(B3aMMOJICCTBUE € MeETaJJIaMU, HEMETaulaMH, IejioyaMu). XJIOPOBOJIOPO/I.
ConsHass KHCIIOTA, XMMWUYECKHE CBOMCTBA, MOJyd4EHHUE, IpUMEHeHue. JlercTBue
XJIOpa M XJIOPOBOJOPOJA HA OPraHMW3M YeJIOBEKa. BakHeWlne XJIOpHUAbl U UX
HaXO0XJICHUE B IPUPO/IE.

Oo6mas xapaktepuctuka smeMeHToB VIA-rpynmbei. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIE cTereHu okucieHus. CTpoeHue u (Pu3MyecKkue CBONCTBA
MIPOCTHIX BEIIECTB — KUCIOPO/Ia M CePhI. AJUIOTPOITHBIE MOAU(PUKAIINK KHCIOPOIa
U cephl. XUMHUYECKHE CBOMcTBa cepbl. CepoBOIOpOA, CTpoeHue, (Pu3nyecKue M
XuMuuyeckue cBorctBa. OKCHABI Cepbl KAK MPEACTABUTEIN KHCIOTHBIX OKCHJIOB.
Cepnas kucinora, (Qu3nUecKMe ¢ XHUMHYECKHEe CBOHCTBa (0OIIMe Kak
NPEICTaBUTENsl Kjlacca KHUCIOT U crenuduieckne). XUMUYECKHE pPEaKIuH,
JeXalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJYYeHHUsS] CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucioThl. Coau CEpHON KUCIOThI, KAUECTBEHHASI PEAKLIUS Ha



cynb(ar-uon. HaxoxxneHue ceppl u €€ COCAMHEHUN B TPHUPOAC. XUMHUYECKOE
3arpsA3HEHHUE OKPYXAIOIIE Cpenbl COEANHEHUAMH CEPbl (KUCIOTHBIE JOXK]H,
3arpsi3HEHUE BO3/AyXa U BOJIOEMOB), CIIOCOOBI €r0 PEI0TBPAILICHHUS.

OO6mas xapaktepuctuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENEHU OKUCICHHS. A30T, paclHpOCTPAHEHHUE B MPHUPO/IE,
busznueckre U XUMHUECKUe cBoCTBa. KpyroBopoT azora B npupoje. AMMHUaK, ero
busznueckre U XUMUYECKHUE CBOMCTBA, ModydyeHue u npumeHeHue. Conu aMMOHUS,
uX (pU3NYECKHe U XMMUYECKUE CBOMCTBRA, MpUuMeHeHue. KauecTBeHHas peakiius Ha
MOHBl aMMOHHMS. A30THas KHCIIOTa, €€ MoJydeHue, (PU3NYeCKue U XUMHYECKHE
cBoOiicTBa (0OIME Kak TMpEeJACTaBUTENS KJlacca KHUCIOT U Clenu(pUYEecKue).
Hcnonb3oBaHue HUTPATOB M COJIEM aMMOHHUSI B KadyecTBE MHHEpaIbHBIX
ynoOpeHnii. XUMUYECKOE 3arpsi3HEHHE OKPYIKaOIIeH cpe/ibl COeAMHEHUSIMU a30Ta
(KUCITOTHBIE IO, 3arps3HEHUE BO3JyXa, MOYBBI U BOJIOEMOB). Docdop,
ajutoTponHele Moaudukauuu (ocdopa, duzmyeckue M XUMUYECKHE CBOMCTBA.
Oxkcug docdopa (V) u dochopHas kuciora, Pu3MUecKue U XUMUUECKHUE CBOMCTRA,
nosydenue. Mcnonb3zoBanue pocdaroB B kauecTBE MUHEPAIBHBIX YI0OpEHUH.

O6mas xapakrtepuctuka 3nneMeHToB |V A-rpynmnbel. OcOOEHHOCTH CTPOCHHS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUs.  YTJIEpoJ,  aJuIOTPOIHbIE
MoaudUKalMy, pacnpocTpaHEHWe B TpUpoJe, (U3UYECKHEe W XUMHUUYECKHUE
cBoMicTtBa. Ancopouus. Kpyrosopot yriepona B npuposae. OKCuibl yriepoja, ux
dbu3nyeckue W XUMHUYECKHE CBOWCTBA, JICUCTBUE Ha JKUBBIE OpPraHU3MBI,
MOJIydEHUE W TPUMEHEHHUE. DKOJOTMYECKUE MPOOIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepoaa (l1V), rumore3a rino0ambHOr0 MOTEIVIEHUS KIMMaTa, MNapHUKOBBIN
s dekt. YronpHas KUCIoTa U €€ CoJik, UX (PU3NUECKUue U XUMMHUUYECKUE CBOWCTRA,
noiydyeHue u npumeHenwe. KadecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Ucnonb3oBanrue kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[TepBoHauanbHble TOHATUSA 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHUSX
yriepojaa (MeTaH, 3TaH, TUJICH, alleTUJICH, 3TaHOJ, TJIMIIEPUH, YKCYCHAsI KUCJIOTA).
[IpupogHbie HMCTOYHWKK YTIIEBOJOPOAOB (Yyrojib, NPUPOMHBIN Ta3, HEDTH),
IPOAYKThI UX TepepaboTku (OEH3WH), WX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTHe 0 OMOJIOTMYECKU BXKHBIX BEIIECTBAX: JKUPAX, OCNKaX, YIIIEBOJAX — U UX
poi B KHM3HM 4YeloBeKa. MarepuaibHOE €IMHCTBO OPraHUYECKHX U
HEOPTraHWYECKUX COCTMHEHUH.

Kpemnuii, ero ¢wu3nueckue H XHMHYECKHE CBOMCTBA, TIOJIYUCHHUE M
npumeHenue. CoenvHeHus KpemHusi B mnpupone. OOmue mupeacraBieHus 00
okcusie kpemuus (IV) u kpemHueBor kucinore. CHIHMKAThI, X UCIOJIb30BaHUE B
OBITYy, B TIPOMBIIINICHHOCTH. BakHelIne CTpOUTeNbHbIE MaTepHalbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOoH, Xkene300eToH. IIpobiieMpl 6€301aCHOTO HCITOIb30BaHUS
CTPOUTENIbHBIX MAaTEPUAIOB B IOBCEHEBHOM JKU3HU.

Xumuueckuil IKcnepumenm:

H3ydeHrne o0pa3IoB HEOPTraHUYECKHUX BEIIECTB, CBOMCTB COJISTHON KHCJIOTHI,
IIPOBEJICHNE KAUYECTBEHHBIX PEAKIMi Ha XJIOPUJ-UOHBI U HAOIIOJICHUE NMPU3HAKOB
UX TPOTEKAaHUS, OMBITHI, OTpaKaOIIHEe (PUINYECKUE U XHUMUYECKHE CBOMCTBA
TaJIOT€HOB U HX COEJIUHEHHH (BO3MOXHO HCIIOJIb30BAHUE BHUIEOMATEPUATIOB),
O3HAKOMJIECHME C 00paslaMu XJIOPUAOB (TaJOT€HUIOB), O3HAKOMIICHHE C
oOpaslamu ceppl M €€  COeOUHEHUSMH  (BO3MOXHO  HCIOJb30BaHHE
BUJICOMATEpUAIIOB), HAOJIOIEHUE Mpolecca OOYyIIIMBaHUsL caxapa IMoJ JACUCTBHEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Y4YEHUE XHUMHUYECKHX CBOWCTB
pa30aBICHHON CEPHOM KHUCIIOTHI, TPOBEICHUE KAYECTBEHHOW peakluK Ha Cyibdar-
WOH W HaOIIOJIeHUE Mpu3Haka e€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, ¢ochopa U HUX COCIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUAIIOB), 00pa3liaMu a30THBIX U (HOchOpHBIX yAOOpeHUH, MoayyeHue,
cobupaHue, paclio3HaBaHME W M3YYEHHUE CBONCTB aMMHaKa, MPOBEJICHUE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHMS U PocdhaT-uOH U U3yUYEHUE MPU3HAKOB
UX IIPOTEKaHUsl, B3AUMOJICVCTBUE KOHLIEHTPUPOBAHHOM a30THOM KUCJIOTHI C MEJIBIO
(BO3MOXHO HCIMOJIb30BaHUE BUJIEOMATEPUAJIOB), M3y4YEeHUE MoJIeNen
KPUCTAJUTMYECKUX PEemETOK anMmasza, rpadura, QyiiepeHa, O3HAKOMJICHUE C
MPOIIECCOM  aJICOPOLIUM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIIEM U
YCTPOMCTBOM MPOTHUBOTrasza, MojiydeHue, coOupaHue, pacrno3HaBaHUE U U3YUYEHUE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJECHUE KAaYeCTBEHHBIX PEaKIUi Ha kapOoOHAT U
CUJIUKAT-MOHbl M W3yYCHUE TMPU3HAKOB UX TMPOTEKAHUS, O3HAKOMIICHUE C
MPOAYKIHMEN CUJIMKATHOW NPOMBIIUIEHHOCTH, PEIICHUE HAKCIEPUMEHTAIBHBIX
3a7a4 o TeMe «BaxHeime HeMeTambl U UX COCTUHEHUS.

MeTayibl 1 MX COeIMHEHUS

OO0mast xapakTepUCTHKAa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nonoxeHus B llepumommueckon cucreme xumuudeckux osnemeHros J[. .
MenpeneeBa u cTpoeHuss aToMoB. CTpoeHHe MeTalsioB. Metajuinueckasi CBSI3b U
METaJUIM4YeCcKasi ~ KpUCTaJIMuecKas  pemeTka.  DJIEKTPOXUMUYECKUH  psll
HanpspkeHUu MetaiioB. Ousnyeckne u XUMUYECKUE CBOMCTBA MeTauioB. O0mue
CIOCOOBI TONYYeHHUS] MeTaioB. [loHATHE O KOPPO3WU METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, MIOPATIOMHHHM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U IPOMBITIUICHHOCTH.

[llenounsle mMeTasuibpl: noyo)keHUE B llepuoanyeckoin cucremMe XMMHAYECKHUX
snemeHtoB JI. M. MeHneneeBa, CTpOCHHME HMX aTOMOB, HAaXOXJICHUE B MPUPOJE.
du3nuecKkue U XMMHUYECKUE CBOICTBA (Ha mpuMmepe Hatpus U Kanusi). OKCUasl u



TUJIPOKCUZIBI HATpusi W Kaius. [IpuMeHeHue WETOYHbIX METAUIOB M HX
COCJIMHCHMHU.

[IlenouyHo3eMeIbHBICE METaIbl MAarHMd W KaJbl[Mi: TIOJIOKEHHE B
[Iepuonnueckoii cucremMe xumudeckux siemeHToB 1. M. Menneneesa, ctpoeHue
MX aTOMOB, HaXO0XJICHUE B ITpupoic. PU3NUECKHUE U XUMUYECKUE CBOMCTBA MarHus
U Kaiblius. Baxueline coequHEeHHS Kalblus (OKCHI, THIAPOKCHI, COJIN).
JKécTKOCTh BOIBI M CIOCOOBI €€ yCTpaHEHUS.

AnoMHUHUH: TI0JIO)KEeHUE B [leproinueckoi cCUCTeMEe XUMMUYECKUX SJIEMEHTOB
. U. MennaeneeBa, CTpoeHHE aToOMa, HaxoXAcHHWE B npupoaec. Dusznyeckue u
XUMHUYECKHE CBOWCTBA aIFOMUHMSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMHHMUS.

Kenezo: nonoxkenue B [lepnoandeckoil cucreMe XUMUUYECKUX 3JIEMEHTOB /.
. MengeneeBa, cTpoeHME aroma, HaxOXJIeHUE B mpupone. Dusznyeckue u
XUMHYECKHe CBOMCTBA kene3a. OKCuIbl, TuIpoKkcuIbl U comu xxenesa (1) u xxenesa
(1), ux coctaB, CBOMCTBA U TIOJTyYCHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE ¢ oOpasllaMd METAIOB U CIUIaBOB, WX (PU3HMUYECKUMHU
CBOMCTBaMH, M3Y4YEHHE  PE3yJbTaTOB  KOPPO3UHM  METAUIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHATIOB), OCOOCHHOCTEH B3aWMOJICUCTBUS OKCHJA
KaJIbIIUS W HATpUs C BOJAOW (BO3MOXKHO HCIIOJIb30BAHUE BHUEOMATEPUAIIOB),
VCCIIEIOBAaHNUE CBOMCTB KECTKOM BOJBI, MPOILECCA TOPEHHUS KeJIe3a B KUCIOPOJIE
(BO3MOXHO  HCMOJIb30BAHUE  BUJIEOMATEpPUATIOB), TMPU3HAKOB  MPOTCKAHUS
KAQUECTBEHHBIX PEAKIMid HA MOHBI: MArHus, KajblUs, aJIOMUHMS, IIMHKA, KeJe3a
(I u xenesza (11), mexu (11), HaOMOACHKME W ONMCAHUE MPOIIECCOB OKPAIIMBAHHMS
JIaMEHU MOHaMU HaTpus, Kalus W Kaiblug (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), UCCIeI0BaHUE aM(OTEPHBIX CBOMCTB T'UJIPOKCUJIA ATFOMUHUS
Y TUJIPOKCHUA IMHKA, PEIIEHNE YKCIEPUMEHTAIbHBIX 3a/1a4 10 Teme « Baxkneunmue
METAJJIbl U UX COCUHCHUS.

XuMHS M OKPYKAOILIAA cpeaa

BemecrBa u Marepuansl B MOBCEIHEBHOW JKU3HM 4eEJIOBEKAa. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peaknuii B ObiTy. [lepBas momomp mpu
XUMHYECKUX OKOTax U OTPABIICHUSX.

XUMHUYECKOE 3arpsA3HEHHUE OKpYX arlleil cpeabl (MpeaenbHas I0MyCcTUMAas
KOHIIeHTpanus Beuiects, nainee — [1/IK). Ponp xuMun B pelieHn 3K0I0THYECKUX
pooeMm.

Xumuueckuii IKcnepumenm:

H3y4deHrne o0pasloB MaTepuajoB (CTEKJIO, CIUIABBI METAJUIOB, MOJHUMEPHBIC
MaTepHuasbl).

Mesicnpeomemnvle ceazu



Peanuzanus MeXIpeIMETHBIX CBs3ed NpU HM3YYEHMM XMMHUHU B 9 Kiacce
OCYILIECTBIISIETCSl 4Ye€pe3 HCIIOJIb30BAHME KakK OOIIMX €eCTECTBEHHO-HAayUHBIX
HNOHATUMN, TaK U MOHATHUH, SIBISIOIIUXCS CUCTEMHBIMH JUISl OTAEJIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAy4YHbIE MOHSATHUS: HAay4HbIH (DakT, TUIIOTE3a, 3aKOH,
TEOpHs, aHajdu3, CHUHTE3, KilaccuuKanus, MEePUOAUYHOCTh, HAOMIOIEHHE,
OKCIEPUMEHT, MOJCTUPOBaHUE, HW3MEPEHUE, MOJEb, SBIEHUE, MapPHUKOBBIH
3¢ deKT, TeXHOIOTHS, MAaTEPHUAITHI.

®dusuka: MaTtepusi, aTroM, OJIEKTPOH, IPOTOH, HEHTPOH, HOH, HYKIH],
M30TOMBI, PAAMOAKTHBHOCTb, MOJIEKYNA, JJIEKTPUYECKHH 3apsi, MPOBOJHUKH,
HOJTYIPOBOJHUKHU, JUDICKTPUKH, (OTODIEMEHT, BEIIECTBO, TEJIO0, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBA, ra3, PacCTBOP, pACTBOPUMOCTD, KpUCTAIIITNIECKAsI
peméTka, CruiaBbl, (U3MUECKHUE BEIMYUHBI, CIAWHUIBI W3MEPEHHS, KOCMUYECKOE
POCTPAHCTBO, TUIAHETHI, 3BE3/b1, COMHIIE.

buonorusi: ¢dotocunres, npixanue, Ouocdepa, PKOCUCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPO3JIEMEHThI, MAKPOIJIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapochepa, MHHEpPATIbl, TOPHBIE MOPOBI,
MI0JIE3HBIE UCKOTIaeMbI€, TOTLTUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUMSA ITPOI'PAMMBI 110
XNUMHUHU HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInyHOCTHBIE PE3yNbTaThl OCBOEHUSI MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTalOTCS B XO0Ji¢ OOYy4YEeHHS XMMHUHU B E€IUHCTBE Y4YEOHOU U
BOCIIUTATENIbHOU JESTEILHOCTA B COOTBETCTBUU C TPAAUIIMOHHBIMU POCCUNCKUMU
COI[MOKYJIbTYPHBIMU M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSTHIMU B
oOlllecTBE MpaBWJIaMM W HOPMAaMHU TOBEACHUS M CIIOCOOCTBYIOT IIpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUATIM3AIMU 00YUYarOIIUXCSl.

JIndHOCTHBIE  PE3yJdbTaThl  OTPAXAIOT  TOTOBHOCTh  OOYYalOIIUXCS
PYKOBOJCTBOBATbCA CHCTEMON TMO3WUTHUBHBIX IIEHHOCTHBIX OPHUEHTAlUA W
pacIlIMpEeHUe OMbITa AESTEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOTO BOCTIMTAHMS

LEHHOCTHOI'O OTHOILIECHUSI K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
U HAaydyHOMY HAcJEeAWI0, MOHMMAaHWA 3HAYCHUS XMMHYECKOM HayKH B JKU3HU
COBPEMEHHOT0 OOIIEeCTBA, CIIOCOOHOCTH BIIANETh JOCTOBEPHOW HHGpOpMAIHE 0
NEPEOBBIX JOCTHKEHUSAX W OTKPBITHUSIX MHUPOBOM M OTEUECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpPa U OOIIECTBA;

2) rpaKIaHCKOT0 BOCTIMTAHUS

NpEACTaBICHUS O COLUMAIbHBIX HOpPMax W MpaBUIaX MEXKINYHOCTHBIX
OTHONIIECHUHN B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIIEIOBATEIbCKOM, TBOPUECKOW W JPYrUX  BUJAX
JeSITENIbHOCTA, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOW JESTEIHHOCTH TPH
BBITIOJIHEHUU Y4E€OHBIX, TI03HABATEJNbHBIX 3a/lay, BBIMOJHEHUU XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/JaHUU YU€OHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B Tpolecce HTOW ydyeOHOM JesATeIbHOCTH, TOTOBHOCTH
OLICHMBATh CBO€ TIOBEAEHUWE M TIOCTYNKM CBOUX TOBApHUILEH C MO3ULUHU
HPaBCTBEHHBIX U IPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHUYECKHUE TPEICTABICHUS O BEIIECTBE M XMMHYECKON PpEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKHM MU COCTAaBIISIONIUE
OCHOBY /I TOHUMaHUSI CYIIHOCTH HAYYHOH KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS TPUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
IIPUPOTHOMN CPENION, O POJIM XMMHUU B ITO3HAHUHU 3TUX 3aKOHOMEPHOCTEN;

[M03HABATEJIbHBIE MOTHBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU IO
XUMHUU, HEOOXOIUMBIC NJii OOBSCHEHHUS HAOJI0JIaeMbIX IPOIECCOB U SBJICHUH,
MO3HABATEIbLHON, MH(POPMAIMOHHON M YUTATEIbCKOW KYJIbTYpPhl, B TOM 4YHCJIE
HABBIKOB CaMOCTOSITEILHOM pPabOThl C y4yeOHBIMU TEKCTaMH, CIIPAaBOYHOM



JUTEPATypOr, TOCTYIHBIMH TEXHUYECKUMH CpPEJICTBAMH WH(OPMAITMOHHBIX
TEXHOJIOTUH;

UHTEpPEC K OOYUYEHHIO M TO3HAHUIO, JIF00O3HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa3OBaHMIO, TMPOEKTHOM W  HUCCIEI0BATEIhCKOU
JeSITENIbHOCTHA, K OCO3HAHHOMY BBIOOpPY HAIPaBICHHOCTU W YPOBHSA OOy4YeHUS B
JIaJbHEUIIIEM;

4) popMUPOBaAHNS KYJILTYPbI 3I0POBbSI:

OCO3HaHUE IIEHHOCTH >KW3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY
3I0pOBbIO, YCTAaHOBKHM Ha 3JI0POBBIM 00pa3 KU3HMU, OCO3HAHUE IMOCJIEACTBUNA U
HEMPUATHE BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS AIKOTOJIs, HAPKOTUKOB, KYpPEeHHSI),
HEOOXOIMMOCTH  COONIOJIEHUS TMpaBWil 0E30MaCHOCTH TPU  OOpaIllEHUU C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEaIbHOM KU3HM;

5) Tpy10BOro BOCHIUTAHMS

MHTEPEC K MPAKTUUECKOMY M3y4YeHHUI0 podeccuit u Tpyaa pa3auyHoro poja,
yBaXEHHUE K TPYAy M pe3ysibTaTaM TPYJOBOM JEATEILHOCTH, B TOM 4YHCJE Ha
OCHOBE IIPUMEHEHHS TPEAMETHBIX 3HAHUM 1O XUMHU, OCO3HAHHBIM BBIOOD
WHJMBUIYaJIbHON TPACKTOPUU MPOJIOJDKEHUST 00pa30BaHuUs C y4ETOM JIMUHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHenIHo#M npohecCuOoHANIBHOMN IEATeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATLCA B MPO(ecCHoHaTLHON Cpeie;

6) 3K0JI0rHYeCKOT0 BOCITUTAHNS

AKOJIOTMYECKHU 11€JIeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOUYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMaHUE IIEHHOCTH 3J0POBOTO U
Oe3omacHoro oOpa3a KU3HH, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY
(U3HUECKOMY M TICUXHUYECKOMY 3J0pPOBBIO, OCO3HAHME LIEHHOCTH COOJIIOJCHHUS
npaBuil O€30MaCHOTO MOBEACHUS MPU PAdOTE C BEIIECTBAMU, & TAK)KE B CUTYaIUSIX,
YTPOXKAIOIIKUX 3[I0POBBIO U )KU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMHH, IS
peleHns 3aaa4, CBA3aHHbBIX C OKPYKAOLIEH IPUPOJHON CPEIOH, IS TOBBIIICHUS
YPOBHSI  DKOJOTUYECKOW  KYJbTYpbl, OCO3HAHMS TIJIOOAJBLHOIO  XapakTepa
AKOJIOTHYECKUX MPOOJIEM M TMyTeH HMX peNIeHUs MOCPEICTBOM METOJOB XUMUH,
AKOJIOTMYECKOTO MBIILICHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABaTEIbHOM,
KOMMYHUKATHUBHOW U COLIMAJILHOM MPAKTHUKE.

METANIPEAMETHBIE PE3YJIBTATBI

B cocraBe wMeranpenMETHBIX pPE3YNbTATOB BBIICIAIOT 3HAYUMBIC IS
dbopMupoBaHUST MHUPOBO33pEHUS] OOIICHAyYHbIE TOHATHS (3aKOH, TEOpHs,
NPUHITAI, TUTIOTe3a, (aKT, CUCTeMa, MPOIIEeCC, SKCIEPUMEHT U JIPYTroe.), KOTOphIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX TMpEeIMeTax M TO3BOJISIIOT Ha
OCHOBE 3HaHUUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEIOCTHOM



HAyYHOU KapTHHE MHUpA, U YHUBEPCAIbHbIC yueOHbIe eicTBUS (ITO3HABATEBHEIE,
KOMMYHUKaTUBHbBIC, PETYJIATUBHBIC), KOTOphIE 0OecrmeunBaroT (GopMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY ITUIAHHUPOBAHUIO M OCYIICCTBICHHUIO y4eOHOM
NeSITENHbHOCTH.

Ilo3naBaTebHbIE YHHBEPCAJIbHbIE y4eOHbIE 1eiicTBUS

Ba3oBble Jjoruueckue 1eiicTBUA:

YMEHHSI HCIOIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS MPU OCBOCHUU
3HAHUI: PacKphIBaTh CMBICT XMMHUYECKUX MOHSTHM (BBIIEISATH UX XapaKTEpHbIC
NPU3HAKK, YCTAHABIMBATH B3aUMOCBS3b C JPYTMMH TMOHSTUSIMH), UCIOJIb30BaTh
MOHSATHS JUIsl OObSICHEHUS! OTACIIbHBIX (DAKTOB U SIBICHUM, BHIOUPATH OCHOBAHUS U
KPUTEPUH JUIS KIIacCU(PUKAIUKA XMMHUYECKUX BEIIECTB M XUMUYECKHUX PpEaKIIuil,
YCTaHABJIMBATh MPUYMHHO-CICACTBEHHBIC CBS3M MEXKAY OOBEKTaMU HW3Y4YCHUS,
CTPOUTH JIOTHYECKHUE PACCYXKACHUS (MHIYKTUBHBIC, ACTYKTUBHBIC, 110 aHAJIOTHH),
JIeJIaTh BHIBOJIbI U 3aKTIOYCHMUS;

YMEHHE TPUMCHATH B TIPOIECCE TIO3HAHUSA TOHATHSA (NIPEAMETHBIC W
MeTanpeIMETHBIE), CHMBOJIMYECKHUE (3HAKOBBIC) MOJIEITH, UCIIOJIb3yeMbIE B XHMHUH,
peoOpa3oBBIBATh IIMPOKO MPUMEHSIEMbIC B XUMUU MOJICIbHBIC MPEACTABICHUS —
XUMUYECKUN 3HAK (CHMMBOJI D3JIEMEHTAa), XUMHYecKas ¢GopMmylia U YypaBHEHUE
XUMUYECKOW peakiny — MNP PEIICHUH y4eOHO-TI03HABATENbHBIX 3aJ1a4, C y4€TOM
ATUX MOJETBHBIX TPEJICTABICHUN BBISBISITE U XapaKTEPU30BaTh CYIICCTBEHHBIE
PU3HAKN U3Y4aeMbIX O0OBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUUYECKHX PEAKITUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, PUYMHHO-CJICACTBEHHBIC CBS3U U
POTUBOPEYUHS B H3y4aeMbIX MPOIECCaX U SBICHUIX.

Ba3oBble uccienoBarelbcKue AeCTBHS

YMEHHUE HCIOJIb30BaTh IOCTABICHHBIE BOIMPOCHI B KAY€CTBE WHCTPYMEHTA
MO3HAHWSA, a TakKe B KA4eCTBE OCHOBHI i1 (DOPMUPOBAHUS THIOTE3BI IIO
IPOBEPKE MPABUIILHOCTH BBICKA3hIBAEMBIX CYXKICHUMN;

NPUOOPETEHHE ONBITA 0 TUIAHWUPOBAHUIO, OPTaHU3ANMH W TPOBEICHUIO
YUYCHUYECKUX JKCIIEPUMEHTOB, yMEHUE HaOIoJaTh 3a XOAOM Ipolecca,
CaMOCTOSATETFHO MPOTHO3UPOBATH €TO pPe3yibTaT, (OPMYIUPOBAaTH 0000IICHHS U
BBIBOJIBI 110 pe3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEOBAHMS, COCTABIATh OTYET
0 MPOJIETTaHHOM padore.

Pa6Gora c nnopmanmeii:

yMEHHE BBIOWpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HUHPOPMAIIUIO
Pa3IUYHBIX BUJIOB U (HOPM MPECTABICHUS, MMOTYyIaeMyI0 U3 Pa3HBIX UCTOYHUKOB
(HaygHO-TIOMYJISIpHAsE  JIUTEpaTypa XUMHUYECKOTO COJEpKaHUS, CIPABOYHBIC
nocoOusi, pecypcbl MHTepHETa), KPUTUUYECKU OICHUBATH MPOTUBOPEUUBYIO H
HEJ0CTOBEPHYIO MHPOPMAIIHIO;



YMEHHE TPHUMEHSTh Pa3jIN4HbIe METOJbl W 3alpOChl MPU MOUCKE B OTOOpe
uHGOpPMAIIM ¥ COOTBETCTBYIONIUX JaHHBIX, HEOOXOJMMBIX JUISI BBITIOJIHCHHUS
y4eOHBIX U MO3HABATEIbHBIX 3aJ/1a4 OMPEICIEHHOTO THUIIA, TPUOOPETEHHE ONBITA B
00JacTH  HMCHOJB30BaHUS  WH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOIl aKTUBHOT'O MCTIOJIB30BAHUS PA3IMYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOMPATh ONTUMAIBHYIO (POpMy MpeAcTaBiIeHUs] UHPOPMAIIUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4dl HECIOXXHBIMU CXEMaMH, JAuarpaMMaMu,
apyruMu popmamu rpa@uku U KX KOMOMHAIIUSIMU;

yMEHHE HCIOJb30BaTh M AaHAIM3UPOBATHL B Tpolecce ydyeOHOM u
UCCJIeIOBATEIbCKON JEATENHbHOCTH MH(DOPMAIIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIMCTBA M TPAHCIIOPTa HA COCTOSHHE OKPYKAIOIIEH MNPUPOIHOM
Cpenpbl.

KoMMyHUKATHBHbIE YHUBEPCAJIbHbIE YUeOHbI€ 1eiiCTBUSI:

yMEHHUS 3aJaBaTh BONPOCHl (B XOJe Auajgora W (WJIH) JIUCKYCCHH) TIO
CymiecTBy  oOCyXmaemMoii  Tembl, (OPMYTUpOBATH  CBOM  MPEIJIOKEHUS
OTHOCHTEIFHO BBITIONHEHUS TPEUI0KCHHOH 3a/1a4H;

YMEHUS  TPEACTABIATh  TMOJYYCHHBIE  pe3ydbTaThl  MMO3HABAaTEIbHOU
JCSITENFHOCTH B YCTHBIX M THUCHBMEHHBIX TEKCTaxX; JelaTh MPE3CHTAIHI0
pe3yabTaTOB BBIMOJHEHUS XUMUYECKOTO JKCIEpPHMEHTa (71abopaTOPHOTO OIbITA,
71a60paTOpHOM pabOTHI MO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO MTPOEKTA);

YMEHHSA Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABaTENbHOM M HWCCIENOBATEIBCKON  JEATENbHOCTH TPH  PEIICHUU
BO3HHUKAIOIIUX MpoOJIeM Ha OCHOBE y4y€Ta OOIMIMX WHTEPECOB M COTJIACOBAHUS
no3utuii (oOCyXaeHUs,, OOMEH MHEHUSMHU, «MO3TOBBIC IITYPMBI», KOOPIUHAIIHSI
COBMECTHBIX JECHCTBUM, OIPENEICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOM pabOThI U APYTHE).

PerynsiTuBHbIE YHUBeEPCAJIbHbIE YUeOHbIE 1elCTBUSA:

YMEHHE CaMOCTOSITEIbHO OMNpPEACNATh LENH JESTEIbHOCTH, IJIaHUPOBATh,
OCYILIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BEIOMpPATh Hanbosiee 3(hPeKTUBHBIE CITOCOOBI PEIICHUsT yIeOHBIX U
MO3HABATEIBHBIX 3a/]a4, CaMOCTOATEIBHO COCTABISTh WA KOPPEKTUPOBATH
IPEIIOKEHHBIA AJITOPUTM JIEWCTBUM TIPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJIyYCHHSI HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX,
OLICHHMBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBICHHOM LEIH, YMEHHUE
UCIIOJIb30BaTh M aHAIM3UPOBATH KOHTEKCTHI, IIPEJIaracMbI€ B YCIOBUH 3aJaHUM.

MNPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMETHBIX pe3yJbTaTOB IO OCBOCHHMIO OO0S3aTEIBHOIO
colepKaHus, YCTAHOBJICHHOTO JMaHHOW (enepalbHOW pabodeil mporpaMMmon,
BBIJICJISIIOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4yHbIE 3HAHMS, YMEHHS M CIIOCOOBI



JNEUCTBHM, crenuduueckue Id NpeaAMeTHOH obnactu  «XHUMHUS», BHUIBI
NEATEIbHOCTH 1O  MOJYYEHHIO HOBOIO  3HAHUS, €ro HWHTEpIpeTaluu,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYAITUSX.

K xoniy oOydenus B 8 kiacce npeaMeTHbIe pe3yibTaThl HA 6a30BOM yPOBHE

JIOJKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBATh CMBIC] OCHOBHBIX XUMHUYECKHX IOHSATHI: aTOM, MOJIEKYIA,
XUMUYECKUN DIIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIs XMMHUYECKOTO JJIEMEHTA B COSIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHCJICHMs, XMUMHUYECKasl peakius, KiacCuPUKaius peakiuil: peakiuu
COCAMHEHUS, PEaKIUu pa3JIoKEHUs, PpPEeaKIUyd 3aMelIeHUs, peaKkIuu
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A((EKT peakiuu,
AIpO aTOMa, DJIEKTPOHHBIM CJOM aroma, aToMHasi OpOWUTalb, pPagUyC
aToMa, XUMHUYECKasi CBsI3b, MOJIAPHAS U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBsI3b, MOH, KaTHOH, aHWOH, PAcTBOpP, MaccoBas JIOJs BEIIECTBa
(TIpolieHTHAsl KOHIICHTPAIIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH H
MIPUMEHSITh ATH TIOHSTUS MPU OMMCAHUU BEIIECTB U UX MPEBPAILICHUII;

e HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIg COCTaBieHus (opmyin
BEIIECTB U YPABHCHUN XUMHYECKUX PEAKIUN;

e OIpENENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENEHb  OKHUCJICHUSI  DJIEMEHTOB B  OMHApHBIX  COCAMHEHUSIX,
MPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY KIACCY COCIMHEHUW IO
dbopmynaMm, BHJ XUMHYECKOM CBsI3U (KOBaJ€HTHAas M HOHHAs) B
HEOPraHUYECKUX COCTUHCHHUSIX;

e packpsiBaTh cMmbica [lepunomnueckoro 3akona J[I. WM. Mengeneena:
JEMOHCTPUPOBATh MOHUMAHUE TEPUOAUYECKOM 3aBHCUMOCTH CBOWCTB
XUMUYECKUX JJIEMEHTOB OT UX MojoxkeHus B Ilepuoauyeckoid cucreme,
3aKOHOB COXPAHEHMS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YU€HHUsI, 3aKOHa ABOTrajpo;

e ONHUCHIBATh W XapakTepuzoBaTh TaOIMuHyto Qopmy Ileproguueckoit
CUCTEMbl XHMMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noarpynna (A-rpynna)» u «mnobdoyHasi noarpymnmna (b-rpymnma)», mManeie u
0oJbIIME TIEPHOJBI, COOTHOCUTH OOO3HAYEHHUS, KOTOPhIE HMEIOTCS B
tabmune «llepmomuueckass cucrema xumudeckux osiaemeHtoB JI. .
MeHnneneeBay C UHUCIOBBIMH XapaKTEPUCTHUKAMH CTPOEHUS aTOMOB



XUMHUYECKUX DJIEMEHTOB (COCTaB | 3apsij spa, 00IIee YiClIO dJIEKTPOHOB
U pacrpeie]ICHUE X 10 JICKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATH XUMUYECKUE DIJIEMEHThI, HECOPraHUYECKUE BEIECTBA,
XUMHUYECKHE peakiuu (10 YUCIy W COCTaBY YYACTBYIOIIMX B PEAKIIMH
BEIIECTB, MO TEII0BOMY 3 (DexTy);

XapaKkTepu3oBaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBOWCTBA BEIECTB
Pa3IUYHBIX KJIACCOB, MOJTBEPK/1asi ONMMCAHUE MPUMEPAMU MOJIEKYIISPHBIX
YPaBHEHHI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIHIA;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT UX KaU€CTBEHHOIO
COCTaBa, BO3MOXKHOCTM TPOTEKAHUS XMMHUYECKUX TMpEBpalICHUN B
Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCHUTCIBHYIO MOJICKYJSPHYIO M MOJIIPHYEO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHUMHYECKOrO JjieMeHTa 10 (opmyre
COEIMHEHHUsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYCCKOHN PEaKInu;

PUMEHSATh OCHOBHBIC OIEpaIliy MBICIIUTCIBHON JEATEIHPHOCTH — aHAIIN3
U CUHTE3, CpaBHEHHE, 0000IIeHHEe, CUCTeMaTU3alluio, KiIacCU(PUKAIMIO,
BBISIBJICHUE TIPUYMHHO-CJICJICTBCHHBIX CBS3€H — I M3y4YeHUS CBOWCTB
BEIICCTB W XUMHUYECKHX PEaKIHUH, €CTCCTBEHHO-HAYYHBIC METO/IbI
MO3HaHUsI — HAOJIJICHUE, HU3MEpPEHUE, MOJCIUPOBAHHUE, SKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

CIeN0oBaTh  IpaBWiaM  I[OJb30BAHUA  XUMHYECKOW  MOCYyJAOW  H
7a00paTOpHBIM  O0OpPYJIOBAaHUEM, a TakKe IMpaBWaM OOpallleHHus ¢
BEIIECTBAMA B COOTBETCTBUM C WHCTPYKIUSMU II0 BBITIOJHECHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJIYYECHUI0O WU COOMPAHUIO
razoo0pa3HbIX BEHIECTB (BOJOPOJAa U KHUCIOPOJA), MNPUTOTOBICHUIO
pacTBOPOB C OMPEAECIEHHON MacCOBOM JOJIEM PACTBOPEHHOTO BELIECTBA,
IJIAHUPOBATh M TPOBOJAUTH  XUMHYECKHE  OKCIEPUMEHTHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH M KUCIOT C MIOMOIIBIO0 HHIUKATOPOB
(;makmyc, heHoNnGTANTCHH, METUIIOPAHK U APYTHE).

K xoniy oOydenus B 9 kjacce npeaIMeTHbIE Pe3yabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0yUYAIOLIUXCS YMEHHIA:

PacKpbhIBaTh CMBICII OCHOBHBIX XWMHUYECKHX TOHSATHH: XHUMHYCCKUUN
AJIEMEHT, aTOM, MOJIEKyJla, WOH, KaTHOH, aHWUOH, MPOCTOE BEIIECTBO,
CJIO)KHOE BEMIECTBO, BaJ€HTHOCTH, OSJEKTPOOTPUIIATEIHLHOCTh, CTETICHb
OKHUCJICHUS, XUMUYECKasl PeaKilusi, XUMUYecKas CBs3b, TETUIOBOM 3(PdeKT
peakinuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJHTHI,
HEAJICKTPOIUTHI, DJIEKTPOJIMTUYECKAS TUCCOIMAIUSA, PEAKIUU HOHHOTO
oOMeHa, Karamu3aTtop, XWUMHYECKOe paBHOBecHe, oOOpaTUMbIEe W



HEeoOpaTUMBIE PEaKIMU, OKHUCIUTEIbHO-BOCCTAHOBHUTEIbHBIE PEaKIINH,
OKHUCJIUTENIb,  BOCCTAHOBMTENb,  OKHCIEHHME W  BOCCTaHOBIICHHE,
ajoTponus, aMm(pOTepHOCTh, XUMHUYECKasi CBs3b (KOBAJIEHTHAs, MOHHAs,
METaJUIMYECKasi), KPUCTAUIMYECKAs] pEHETKA, KOPPO3HUsl METAILIOB,
CIUIaBbl, CKOpPOCTb XUMHUYECKOW peakuuH, MpeaeiabHO AOMYyCTUMAs
koHueHTpauus [IJIK BemecTna;

WUIFOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX MOHATUA U
IPUMEHATH 3TH HOHITHUS [IPU ONMCAHUU BEUIECTB U UX NIPEBPALICHU;
UCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJUKY JJIsi COCTaBJieHUS (Qopmyl
BEILECTB U YPABHECHUN XUMUUYECKUX PEAKIINN;

ONPENEIATh BaJICHTHOCTh M CTENEHb OKUCIIEHUS XUMUYECKHUX JIEMEHTOB B
COCIMHEHUSIX Pa3JIMYHOrO COCTaBa, NPHUHAMICKHOCTh BEIIECTB K
OnpeneNiEHHOMY KJlacCy COeauHEeHuM mo ¢dopmysnam, BUJI XUMHUYECKOU
CB3M (KOBAJICHTHAsl, MOHHAsA, MeETaUIMuecKas) B HEOPTraHWYECKUX
COEIMHEHHUSX, 3apsij MOHA MO XUMHUYECKON (QopMylie, XapakTep cpeibl B
BOJIHBIX PAacTBOpax HEOPraHMYECKUX COCTUHEHUMN, TUI KPUCTAIMYECKOU
PELIETKN KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akona J[. WM. MenpeneeBa u
J€MOHCTPUPOBATh €ro MOHUMAaHUE: OMNHUChIBaTh U XapaKTepU30BaTh
tabnnunyto Gopmy Ilepuoanueckoid cUCTEMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh MOHATHUS «IJIaBHAs mnoArpynna (A-rpynmna)» U «1moOoyHas
noarpynna (b-rpynmna)», wmanble u OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B IMEpHOJUYECKON Tabmuie, ¢
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOCHUS  aTOMOB  XUMHYECKUX
AJIEMEHTOB (COCTaB MW 3apsj sapa, OOIIee YHUCIO OJJIEKTPOHOB U
pacmpefielieHue HMX 10 JJIGKTPOHHBIM  CJOSIM), OOBSICHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHHUU CBOWCTB 3JIEMEHTOB M MX COCIWHEHHH B
Ipejaesiax MajblX MEPUOAOB U INIABHBIX MOArPYIIl C YYETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(PUIIMPOBATh XUMHUYECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (10 4YMCIly M COCTaBY YYAaCTBYIOIIUX B PEaKIUU
BEIIECTB, MO TEIIOBOMY 3(PQeKTy, MO0 U3MEHEHUIO CTETCHEW OKUCIICHUS
XUMHUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W crenudUueckrue XUMHUYECKHE
CBOMCTBa MPOCTBHIX M CIOXKHBIX BELIECTB, MOJTBEpPKIasi OMNHUCAHUE
OpuMEpaMy MOJIEKYJIIPHBIX W HMOHHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XAMUYECKHUX PEaKIIU;

COCTaBJSAITb YPAaBHEHUSI JJEKTPOJUTUYECKOM JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKIIMA HOHHOIO



oOMeHa, ypaBHEHUS PEaKIHi, MOATBEPXKIAIOIMMNX CYIICCTBOBAHUE
TCHETUYECKOM CBSI3M MEXKy BEIIECTBAMH Pa3IUIHBIX KJIACCOB,;

e PACKPBIBATH CYIIHOCTh OKHCIHMTEIHbHO-BOCCTAHOBUTEIBHBIX peaKIuid
MIOCPEJICTBOM COCTaBJICHHUS JIEKTPOHHOIO OajlaHca 3THX PeaKIuii;

e TIPOTHO3UPOBATH CBOMCTBAa BEIICCTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TIPOTEKAHHMS XHWMHUYECKHUX TIPEBpaIllcHUN B Pa3IMYHBIX
YCIIOBHSIX;

e BBIUHCIISITh OTHOCHTEIBHYIO MOJEKYISIPHYIO W MOJISIPHYIO  MAacChl
BEIIIECTB, MAacCCOBYIO JIOJIO XHMMHYECKOrO »dJeMeHTa 10 Qopmye
COCMHEHHSI, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUEThI
110 YPAaBHEHHUIO XUMUUECKON pPEeaKInH;

e COOJIOATH IpaBujia  NOJb30BaHU XUMHUYECKOU MOCYI0U u
1a0bopaTOpHBIM  00OPY/JOBaHMEM, a TaKXe TMpaBWjia OOpamIeHus C
BEIIECTBAMHU B COOTBETCTBHMM C HWHCTPYKIMSIMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TIO TOJIYYCHUI0O WU COOMPaHHUIO
ra3zo00pa3HbIX BEMIECTB (aMMHAaKa U YIJIEKUCIIOTO rasa);

e TMPOBOJUTH  pEAKIMH, TOJATBEPXKIAIONINE  KAYeCTBEHHBIH  COCTaB
Pa3IUYHBIX BEIIECTB: PACIIO3HABATh OMBITHBIM ITyTEM XJIOPUA-, OPOMH/I-,
uoaua-, kapoOboHat-, ¢ocdar-, cuiukar-, cyiab(dar-, TUIPOKCUA-HOHBI,
KaTHOHbI aMMOHHUS M HWOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOIINE B
BOJHBIX PacTBOpPaxX HEOPTaHUYECKHUX BEIIECTB;

e TPUMEHATH OCHOBHBIC OTEPAINHA MBICTUTCIIHHOW NEATCTLHOCTH — aHAJIH3
U CHHTE3, CpaBHEHHE, O000O0IlEeHHe, CHUCTEeMaTU3allui0, BBISIBJICHUE
MIPUYMHHO-CJICICTBEHHBIX CBS3€d — JUIS W3y4YEHHUs CBOWCTB BEIICCTB U
XUMHUYECKUX PEaKIUi, €CTeCTBCHHO-HAYYHBIC METOAbl TO3HAHUS —
HaOJIOICHNE, M3MEpPEHUEe, MOJACIUPOBAHUE, IKCIIEPUMEHT (pealbHBIA U
MBICIICHHBIN).

B (denepanpHBIX W pErMOHANBHBIX MpOLEAypaX OIECHKH KadecTBa OOpa3oOBaHUs
WCTIONB3YETCsl  TMepeueHb (Koau(uKaTrop) pachpeneieHHbIX 0 KiaccaM IPOBEPSIEMBIX
TpeOOBaHMI K pe3yibTaTaM OCBOSHHS OCHOBHOW 00pa30BaTEIIbHOW MPOrpaMMbl OCHOBHOTO
o011ero oopa3oBaHus U IEMEHTOB COACPKAHUSI 10 XUMUU.

Tabnuma 23
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTenpHON MporpaMMsl (8 Kirace)
Kon [IpoBepsiemble peAMETHBIE PE3YIbTAThl OCBOCHHSI OCHOBHOM

MIPOBEPSIEMOT0 00pa3oBaTenbHON MPOrPaMMbI OCHOBHOT'O OOIIIEro 00pa3oBaHUs




pe3ynbraTta

1 ITo Teme: "[lepBoHavYaIbHBIE XUMUYECKUE MTOHATHS "

11 pPacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKHX IOHSTHUI: aTOM, MOJEKYyIa,
XUMUYECKUU 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOMHOPOJHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASL aTOMHAs U
MOJIEKYJIIpHAsi Macca, KOJIWYECTBO BEIIECTBa, MOJb, MOJISIpHas Macca,
MaccoBas J0JSI XHMHUYECKOTO 3JIEMEHTa B COCIMHEHUU, MOJISIPHBIN 00beM,
XUMHUYECKas peakiusi, KiraccuuKaus peakiuii: peakiiu COCIMHCHUS,
peaKkIuy pasNoKEHUs, peakluu 3aMelIeHUs], PeaKIMd OOMEHa, 3K30- U
SHAOTEPMUYECKUE pEaKluu, TemIoBod JP(GEeKT peakiuu, pacTBop,
MaccoBasi J10JIs BellecTBa (MPOLICHTHAs KOHIIEHTpAIlUs) B PacTBOPE

1.2 WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHATHH U
MPUMEHSTh 3TU TIOHATHUS IIPU OMMCAHUU BEUIECTB U UX MPEBPALICHUIT

1.3 UCIIOJb30BaTh XHUMHUYECKYI0 CHMBOJHKY JJIs COCTaBjieHHs GopMyl
BEILIECTB U YPABHEHUN XUMUUYECKUX PEAKLIUI

1.4 pPacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsI MAcChl BEIIECTB, MOCTOSHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHHUsI, 3aKOHA ABOTapo

1.5 OTIpE/IETSATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX

1.6 KJIacCU(UIIMPOBATh XMUMHYECKHE peakmuu (M0 YHUCIy U COCTaBy
YUYACTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIIOBOMY dPPEKTY)

1.7 BBIYUCIISATH OTHOCUTEBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB

1.8 BBEIYHCIISATH MACCOBYIO JIOJMIO XHMHYECKOTO OJJIEMEHTa 1o Qopmyne
COETMHEHMS,

1.9 BBIUHCIISTH MACCOBYIO JIOJIIO BEILIECTBA B PacTBOpE

1.10 NPUMEHSTh €CTECTBEHHO-HAyYHBbIE METO/Abl MO3HAHUS - HaOIIOJEHHE,
MU3MEpEHUEe, MOACIUPOBAHUE, IKCIIEPUMEHT (peasbHbIN U MBICJICHHBIN )

2 [To Teme: "Baxuelimmue npeacTaBUTEIM HEOPraHUUECKUX BEIIeCTB"

2.1 PacKpBIBaTh CMBICT OCHOBHBIX XUMHYECKHX TOHSTHHA: OKCHJI, KHUCIIOTa,
OCHOBaHUE, COJIb

2.2 ONpEAENATh MPHUHAJISKHOCTh BEIIECTB K OMPEAEICHHOMY Kiaccy
COoeMHEHMH o hopMyaM

2.3 KIIaCCH(PUIMPOBATH HEOPTAHUIECKHE BEIESCTBA

2.4 XapaKkTepu30BaTh (ONMMCHIBATh) OOILIME XUMHUYECKHE CBOICTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOATBEPXKAas OMHCAHUE MPUMEPAMHU MOJIEKYISIPHBIX
YpaBHEHU COOTBETCTBYIOIIUX XUMUUYECKUX PEAKITHI

2.5 MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT MX Kauy€CTBEHHOI'O

COCTaBa, BO3MOXKHOCTH TMPOTEKaHUAd XUMUYECKHUX TMpPEBpallCHUd B




Pa3INYHBIX YCIIOBUAX

2.6 clenoBaThb — IpaBWJIaM  [OJb30BAaHUS ~ XUMHUYECKOW  MoOCyloll U
nabopaTopHbIM 000pyJOBaHMEM, a TakKe TMpaBujaM OOpalleHus ¢
BCIICCTBAMU B COOTBCTCTBHMU C HHCTPYKIHUAMHU 110 BBIIIOJIHCHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TMOIYYEHHI0 M COOMpaHUIO
ra3oo0pazHbIX BeWIECTB (BOAOpPOAa W KHUCIOPOJAA), TMPUTOTOBICHUIO
pacTBOPOB C OIPEIEICHHOW MacCOBOW JI0JIENM PacTBOPEHHOr'O BEILECTBA,
IJIaHUPOBATb )51 IIPOBOJUTDH XUMHUYCCKUEC OKCIICPUMCHThI 110
pacro3HaBaHUIO PACTBOPOB IIENOUEH M KUCIOT C TOMOIIbIO HHIMKATOPOB
(maxmyc, henondranenH, METUIOPAHK U IPYTHUEL)

2.7 MIPOBOJAUTH PACYETHI IO YPABHEHUIO XUMHUYECKOW pEeaKknu

3 I[To Teme: '"l[lepuoguueckuit 3akoH U Ilepumomuueckass cucrema
xumudeckux anemeHToB .M.  MengeneeBa. CTpoeHHME aTOMOB.
Xumuueckas cBsizb. OKHCIUTENHHO-BOCCTAHOBUTEIbHBIC PEAKITUN"

3.1 pacKpbIBaTh CMBICII OCHOBHBIX XWMHYECKHX TMOHATHI: SIpO aroMma,
AJIEKTPOHHBIN  CJIOM aroma, aToMHas oOpOWTaidb, paauyc aTroma,
XUMHUYECKas CBS3b, MOJSAPHAas M HENOJSApHAas KOBAJICHTHAs CBS3b,
JIEKTPOOTPULIATENIBHOCTD, UOHHAs CBSA3b, MOH, KAaTUOH, aHUOH, CTEIIECHb

OKHCIICHUS
3.2 KJIACCU(DUITMPOBATH XUMHUYECKHUE PTIEMEHTBI
3.3 ONMKCHIBATh W XapakTepu3oBaTh TaOnuuHyto ¢opmy [leproamueckoit

CHUCTEMBbl XMMHUYECKHX 3JEMEHTOB: pa3iuyaTb TMOHATUSA "TJIaBHas
noarpynna (A-rpymmna)" u "mobounas noarpynmna (b-rpynma)", "mansie" u
"Gomnpiue" mepuoabl

3.4 packpeiBaTh cmbicn  [lepuomgmueckoro 3akona J[.MI. Menneneesa:
JEMOHCTPUPOBATh MOHHMAHUE TEPUOTUYECKON 3aBHUCUMOCTH CBOWCTB
XUMHWYCCKUX DJIEMCHTOB OT UX ITOJIOKCHUS B HepHOI[HqGCKOfI CUCTECMC

3.5 COOTHOCUTH 0003Ha4YeHUs!, KOTOpbIEe NMetoTcs B Tabnuue "[lepuonnyeckas
cucteMa xuMmudeckux osjemeHToB JI.M. MeHngeneeBa" ¢ 4HCIOBBIMHU
XapaKTEePUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3aps sapa, o0IIee YHCIO DJJIGKTPOHOB M PACIpEleNieHHe WX 10
AJICKTPOHHBIM CJIOSIM)

3.6 OMnpCACIIATL CTCIICHD OKUCIICHUS 3JICMCHTOB B 6I/IHapHLIX COCINHCHUAX

3.7 OIIPECACIIATE BUI XUMHYECKOH CBS3U (KOBaJ'IeHTHaﬂ u I/IOHHaSI) B
HCOPraHN4CCKUX COCAMHCHUAX

Tabmura 23.1

IIpoBepsiemble Ry1eMEHTHI coiep kaHus (8 Kiacc)

Kon [IpoBepsieMblil 2JIEMEHT COAEP)KAHUS




HepBOHaanBHBIG XUMHUYCCKUEC ITOHATUA

11

[Ipenmer xumuu. Posib XuMUM B KU3HU YEJIOBEKA. XMMHS B CUCTEME HayK. Tena
u BemiecTBa. OU3nUecKre CBOMCTBA BEIIECTB. ATperaTHOe COCTOSIHUE BEIIECTB

1.2

[TonsTHE O MeTOMax MO3HAHMS B XUMHUHU. YHCThIe BemecTBa U cMecH. CriocoObl
pazeneHus cMecei

1.3

AToMBI W MOJICKYJIBL. Xumudeckue djieMeHThl. CHMBOJBI  XUMHYECKHX
JJICMCHTOB. HpOCTHe H CJIOKHBIC BCIICCTBA. ATOMHO'MOHCK}’J’IHPHO@ YUCHHUC

1.4

XyUMH4YecKas (I)OPMYJ'Ia. BaneHTHOCTE aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSAHCTBA COCTaBa BCIICCTB. OtHocutenbpHas aroMHasd Macca. OTHOCHTCILHAS
MOJICKYJIIpHas Macca. MaccoBas JOJI XUMHYCCKOI'O 3JIEMCHTA B COCAMHCHU U

1.5

KonuuectBo BemiectBa. Monb. MomsipHass Macca. B3anMocCBs3b KOJIMYECTBA,
Macchl M YHUCIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuersl mo Gopmyrnam
XUMHUYCCKUX COCI[I/IHCHI/Iﬁ

1.6

dusnyeckrue M XUMHUYECKHE SIBJICHHUS. XHUMHUUYECKasl PEaKIus U €€ MpPHU3HAKH.
3aKOH COXpaHEHUs! Macchl BeUIECTB. XUMUYeckue ypaBHeHus. Knaccuduxarms
XUMHYECKUX peakluil (COeTUHEHMS, Pa3JI0KECHHS, 3aMeIlIeHUs, OOMeHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOM TMOCYI0M, C IpaBUJIaMHU
paboTtel B JabopaTopuM W TpUEMaMH  OoOpaiieHus ¢ J1abopaTOpHBIM
o0opylOBaHUEM, H3yUYE€HHE U ONUcaHUue (PUINUYECKUX CBOWCTB 00pa3loB
HEOPraHMYECKUX BeUIeCTB, HaOMOeHNE (U3NUECKUX (TUIaBJICHHUE BOCKA, TAsTHUE
JpJa, pacTHUpaHHE caxapa B CTYIKE, KHIEHHE W KOHJCHCAIUs BOJABI) H
XUMHYECKUX  (TOpeHHe  CBeYHM, [MpOKaMBaHWE  MEIHON  NPOBOJIOKH,
B3aMMOJICHCTBHE MeNla C KHUCIIOTOM) sIBIIEHUM, HAOJIOJCHHE | OIKCaHUE
MPU3HAKOB  MPOTEKaHMs XUMHUYECKHX peakuui  (pa3iokeHue  caxapa,
B3aMMO/ICMCTBHE CEPHOM KHUCIIOTHI C XJIOPUIOM Oapusi, pa3iiokeHne THIPOKCHIA
menu (II) mpu HarpeBaHuM, B3aMMOJACHCTBHE XKelle3a C PACTBOPOM COJHM MEIu
(IT), wu3yueHume cmocoOOB pa3zieneHusT cMmeced (C TNOMOIIbI0 MAarHura,
(¢bunpTpoBaHME, BBIIAPUBAHKE, AUCTHIUIALUS, XpoMmarorpadus), MNPOBEACHUE
OYHUCTKHU TIOBAPEHHOW CONU, HAOIIOJCHNE U OMHCAHUE PE3yIbTaTOB MPOBEICHHUS
OTbITA, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUs MAacChl, CO3JaHHE Mojeen
MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxwueimme MMpEACTAaBUTECIN HCOPIraHUYCCKNX BCIICCTB

2.1

Bo3nyx - cmech rasoB. CocraB Bo3ayxa. Kuciopom - smemeHT W mpoctoe
BemecTBo. HaxoxaeHue Kucimopoia B TMpHpoAe, (U3UUYECKHE U XUMHUYECKHE
cBoiictBa (peakuuu ropenus). Okcunpl. [Ipumenenue xucnopopa. CrocoObl
HONY4eHHs KHCIopona B JabopaTopud M TNPOMBINUICHHOCTH. Kpyrosopor
Kucioposa B npupojie. O30H - aIoTponHas Mo UKaIU KUCIOpoa

2.2

TernoBoii 3¢ ekt XUMHUYECKOH peakiy, TePMOXUMHUECKIE YPaBHEHUS, 9K30- U
JHIOTEPMUYECKUE peakuuu. TOIIMBO: yroib M METAaH. 3arpsA3HCHHE BO3MYXa,
yCUJIEHUE MTapHUKOBOr0 3¢ (eKkTa, pa3pylieHne 030HOBOrO C10s

2.3

Bomopon - anemMeHT u mpocToe BeriecTBO. HaxoxaeHue BOgopojaa B MPHPO/IE,




(dbu3nyeckne W XUMHUYECKHE CBOWMCTBA, NMPUMEHEHHE, CIOCOOBI TIONYYCHHS.
Kucnore! u conu

2.4

MOJ'IHpHLIﬁ 00beM razos. PacueTsl Mo XMMHYECKHM YpaBHCHHUAM

2.5

dusunyeckue cBoicTBa BOAbL. Boaa kak pactBoputeinb. PactBopbl. HacklieHHbie
Y HEHACBIIIEHHbIE pacTBOpPbl. PacTBOpMMOCTh BellecTB B Bojae. MaccoBas 1ost
BEIIECTBA B pacTBOpe. XHUMHYECKHE CBoOMcTBa Boabl. OcHoBaHus. Ponb
pacTBOPOB B NPHUPOAE M B KU3HU uejoBeka. KpyroBopoT BOIbI B MPUPOJIE.
3arpsi3HeHUE IPUPOIHBIX BoJ. OXpaHa U OYMCTKA MPUPOIHBIX BO

2.6

Knaccudukanust Heopranmueckux coenuHennit. Oxcuapl. Knaccudukamms
OKCHJIOB:  coyieoOpa3yromniue (OCHOBHBIE, KHCIOTHBIC, aM(oOTepHBbIE) W
HeconeoOpasywomue. HomeHknarypa okcumoB. Dusnueckue U XUMUYECKUE
CBOMCTBa OKCHAOB. [lomyyeHne okcuaoB

2.7

OcHoBanus. Knaccudukamuss OCHOBaHMI: IIEJIOYM UM HEPACTBOPHUMBIE
ocHoBaHus. Homenknatypa ocHoBaHuil. dusnueckue U XMMHUYECKHE CBOWCTBA
ocHoBaHuil. [lonmyueHne ocHOBaHUMA

2.8

Kucnorsl. Knaccudukanus kucnor. Homenkmarypa kucnor. dusnyeckue u
XUMHUYECKHE CBOMCTBA KHUCHOT. Psn axktuBHocTM MeramiaoB H.H. Bekerosa.
[Tonydyenue kucior

2.9

Comn. Homenxiarypa coneil. ®dusnueckne M XUMHUYECKHE CBOMCTBA COJEH.
[Tonyuenue conei

2.10

I'enernueckas CBA3b MCXAY Ki1aCCaMH HCOPTraHUYCCKUX COCI{I/IHCHI/Iﬁ

2.11

XWMHYECKUN  DKCIIEPUMEHT:  KA4eCTBEHHOE  OINPEICICHUE  COIACPKAHMS
KHACIOpOJa B BO3/AyXe, MOIydyeHHe, coOupaHHe, paclo3HaBaHWE U H3yuCHUE
CBOMCTB KHCIIOpOJia, HAOJI0/IeHNE B3aMMOACWUCTBUS BEIIECTB C KHCIOPOJIOM U
YCIIOBUSI BO3HUKHOBEHHSI U MpPEKpalleHUs] ropeHus (moxapa), 03HaKOMJIEHUE C
oOpa3naMy OKCHJIOB U ONHMCAaHHWE UX CBOWCTB, MOJIy4YeHHE, COOHpaHue,
pacrio3HaBaHWE W HU3y4YCHHE CBOWCTB BojOpona (TOpeHue), B3aUMOACHCTBHE
Bozpoponaa ¢ okcuaoM meau (II) (Bo3MOKHO MCTOIB30BaHHE BUICOMATEPUATIOB),
HaOmoeHrne o0pa3loB BEHIECTB KOJIMYECTBOM | MOIb, HCCIEAOBaHUE
0COOEHHOCTEW pacTBOPEHHUS BEIIECTB C  Pa3IMYHOM  PacTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIECHHOM MAacCOBOM JOJIEM pacTBOPEHHOIO
BEIIECTBa, B3aUMOJICHCTBHE BOJbl C MeTaUlaMU (HaTpueM U KalblHEM)
(BO3MOXKHO HCIIOJIb30BaHUE BHJICOMATEPHAIIOB), ONPE/IEJICHUE PACTBOPOB KUCIIOT
¥ IIEJI0YEH ¢ TOMOIIBI0 UHANKATOPOB, UCCIIEAOBAaHIE 00Pa3I0B HEOPTaHIMUECKIX
BEIIECTB PAa3IMYHBIX KJIaCCOB, HAOIOICHNE N3MEHEHUsI OKPAaCKH MHAUKATOPOB B
pacTBOpax KHCIOT M ILeNoYel, u3ydeHue B3aumoneicteus okcuaa meau (II) ¢
pacTBOpPOM CEPHOM KHCIIOTHI, KUCIOT C METajUlaMH, PEaKIUd HEUTpaau3aluu,
IIOJIy4YEHHE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOIO METAJlIa JAPYTHM
U3 pacTBOpa COJIM, PEUICHUE SKCIEPUMEHTANBHBIX 3a1a4 1o Teme "Baxueimme
KJIaCCHl HEOPTAaHUYECKUX COCTMHEHUM"

[Iepnonnueckuil 3akoH u llepruoaudeckas cucrema XuMUYECKUX dieMeHToB J[. 1.
MengeneeBa. CtpoeHne aToMoB. XHUMHYecKass CBsI3b. OKHUCIUTEIHHO-
BOCCTaHOBUTEIIBHBIE PEAKLIUN




3.1 [IepBbie monbITKK KiIaccu(PUKAIMU XUMUYECKHX 3J1eMEeHTOB. [loHATHE O Tpynmax
CXOJIHBIX 3JIEMEHTOB (ILEJOYHbIE U IIEIOYHO3EMENIbHbIE METaJIbl, I'aJOreHBbI,
UHEpPTHBIC Ta3bl). DJIEMEHTHI, KOTOpble 00pa3yloT amMQoTepHbIe OKCHABI HU
TUIPOKCHIBI

3.2 [Tepuognueckuii 3akoH. [leprnonuueckas cucrema XuMudeckux 3nemeHtos J[.M.
MengeneeBa. Koporkonepuoanasi u anuuHonepuoaHas ¢opmsel [leproanueckoit
cucreMbl xumudeckux diaemeHToB J[M. MengaeneeBa. llepuonsl m rpymnmsi.
Ou3nYecKknii CMbICI MHOPSAKOBOIO HOMEpA, HOMEPOB IMEpUOAa U TPYIIIbI
3JIEMEHTA

3.3 Crpoenne aromoB. CocraB aroMHbIX snep. M3orombl. DnektpoHbl. CTtpoeHue
SJIEKTPOHHBIX  O0OJIOYeK AaToMOB TMepBbIX 20 XUMHUYECKUX DJIEMEHTOB
[lepuognueckoit cucrembl .M. Menneneea. XapakTepuCTUKa XUMHUYECKOTO
3JIEMEHTA MO €ro noyioxkeHuro B [lepuoanueckoit cucreme /I.11. Menaeneesa

3.4 3aKOHOMEPHOCTH HM3MEHEHHUs paguyca aTroMOB XHUMHYECKMX DJIEMEHTOB,
METAJUINYECKUX M HEMETAUIMYECKUX CBOWCTB II0 TIpylnaM U IepUOAaM.
3nauenue Ilepumonuueckoro 3akoHa u llepuoanyeckoil CHUCTEMBI XMMHUYECKHX
3JIEMEHTOB Ui pa3BUTUA Hayku U mnpaktuku. .M. MenneneeB - ydeHbli U
IpaX<1aHuH

3.5 Xumnueckass cBsizb. KoBaneHTHas (moJsipHAss MW HEMOJSPHAs)  CBS3b.
DNEKTPOOTPUIIATENIEHOCTh XUMUUECKHX 3JIeMEHTOB. MloHHas! CBSI3b

3.6 Crenenp okuciieHns. OKHCIUTEIbHO-BOCCTAaHOBUTEIIBHEIC pCaKuuu. Hpoueccm
OKHCJICHHS U BOCCTaHOBJICHMSA. OKHMCINTEIN U BOCCTAHOBUTEIIN

3.7 XUMHUYECKUH OSKCIIEPUMEHT: M3y4eHHE OOpa3lloB BEIIECTB METAIOB U
HEMETAJVIOB, B3aMMOJICHCTBHE THAPOKCHJA LMHKA C pacTBOpaMH KHUCIOT U
11eJI0Ye, IPOBEACHHUE OIBITOB, MJUIIOCTPUPYIOLIMX INPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIUI (TOPEHHE, PEAKIIMH PA3JIOKEHUS, COEUHEHMS])

Tabmuma 23.2

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenpHOI mporpaMmsl (9 Kimacc)

Kon [TpoBepsiembIe TpeAMETHBIC PE3YJIbTaThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOT0 00pa3oBaTenbHON MPOrPaMMBI OCHOBHOT'O OOIIIEr0 00pa30BaHHUS
pe3yibTara
1 ITo Teme: "BemecTBo u xumMuyeckasi peakius"
1.1 pacKpheIBaTh  CMBICI  OCHOBHBIX XMMHYECKHX TMOHSATHI: pacTBOp,

ANEKTPOIUTHL,  HEIJIEKTPOIUTHI,  AJIEKTPOJIUTHUYECKAs]  AMCCOLMALIMS,
peakiuy HWOHHOrO OOMEHa, KaTalu3aTop, XHUMHUYECKOE pPaBHOBECHE,
oOpaTtumMble U HeoOpaTUMBbIE PEeaKINH, OKUCIUTETbHO-BOCCTAHOBUTEILHBIC
peaKkluM, OKUCIUTENb, BOCCTAHOBUTEINb, OKHUCIEHHWE U BOCCTAaHOBJICHUE,
ajuioTponus, aMm(pOTEepHOCTh, XUMUYECKasi CBsI3b (KOBaJIGHTHAs, MOHHAS,
MeTaJUIM4ecKas), KpHCTaJUIMYecKass  peIlleTKa, CIUIaBbl, CKOpPOCTb




XUMHYECKON peakinu

1.2

HIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHMHYCCKHUX MMOHATUH U
MMPUMCHSATDH 3TU MOHATHS IIPU OIIMCAHUH BCHICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh ypPaBHEHUS DJIEKTPOJIMTHYECKOM JAMCCOLMALMM  KHCIIOT,
LIEJIOYEN U COJIEH, ITOJIHBIE U COKPAILLICHHBIC YPAaBHEHUS PEAKLUA HOHHOIO
oOMeHa

14

PaCKpbIBaATh CYIIHOCTb OKHCIUTCIBbHO-BOCCTAHOBHUTCI/IbHBIX peaKHI/Iﬁ
NOoCPCACTBOM COCTABJICHUS DJICKTPOHHOI'O OayraHca 3THUX peaxunﬁ

1.5

MIPOBOAUTH PACUYETHI IO YPABHEHUIO XUMHUUYECKOW pEeaKkLu

[To Temam: "Hemeramuel u ux coeanHeHus" u  "Mertayiel U HUX
coenuaenus"

2.1

XapaKTepu30BaTh (OMUCHIBATh) OOIIMEe M crenuduueckue XHUMHUYECKHe
CBOMCTBA IIPOCTBIX M CIOXHBIX BEIIECTB, IIOATBEP)KIAsi OINMCAHUE
IpUMepaMl MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHMH COOTBETCTBYIOLIMX
XUMUYECKUX PEAKIUI

2.2

COCTaBJIAAITb YPAaBHCHMUA peaKHHﬁ, MOATBCPKAAOIUX CYIICCTBOBAHUC
T€HETUYECKOM CBS3U MCXKAY BCHICCTBAMU PA3JIMYHBIX KJIaCCOB

2.3

IMPOrHO3UpPOBATH CBOIiCTBa BCIICCTB B 3aBUCHUMOCTH OT HUX CTPOCHHA,
BO3MOXXHOCTU MPOTCKAHUA XHUMHUUCCKUX HpeBpameHHﬁ B PA3JIMYHBIX
YCI0OBUAX

2.4

clenoBaTh  MpaBWJIaM  TOJB30BAaHUS ~ XUMHUYECKOW  TOCyAod U
nabopaTOpHBIM  O0OpYAOBaHHEM, a TaKXe TMpaBWiIaM OOpalieHusi C
BEIICCTBAMH B COOTBETCTBHH C WHCTPYKIUSMH 110 BBITIOJIHEHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB MO TOJIYyYEHUI0O U COOMPAHUIO
ra3000pa3HbBIX BEUIECTB (AMMHUAKa U YTIICKUCIIOTO Ta3a)

2.5

OPOBOJUTH  PEAKIMH, TOATBEPKIAIOIINE  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEUIECTB: PAclO3HABATh ONBITHBIM ITyTEM XJIOpUA-, OpoMuU-,
HoaMI-, KapOoHat-, Qocdar-, cuIMKar-, cyiabpaT-, THUAPOKCHA-UOHBI,
KaTHOHBl AMMOHUS, MOHBI HM3y4YCHHBIX METaJIOB, NPHCYTCTBYIOIIHE B
BOJIHBIX PAaCTBOpaX HEOPTaHMUECKHUX BEIIECTB

ITo Teme: "Xumus u okpyxaromas cpeaa'

3.1

pacKkpbIBaTh CMBICT OCHOBHBIX xumuueckux mnonsTuil: [IJIK Bemectsa;
KOppO3Hs METAJIIOB

3.2

MPUMEHSTh OCHOBHBIE OIEPAIH MBICIIUTEIHHON JIEATEIILHOCTH - aHATN3 U
CHUHTE3, CpaBHEHHE, O0OOOIIEeHHEe, CHCTEMAaTH3alMI0,  BBISBICHHUE
NPUYMHHO-CJICICTBCHHBIX CBSI3€H - JJISi M3YYCHUS CBOWCTB BEIICCTB U
XUMHUYECKUX PpEaKIMi; eCTeCTBEHHO-HAYYHBIE METOIbl TIO3HAHHS -
HAOJIOJICHUE, W3MEPCHHE, MOJCIUPOBAHUE, DKCIICPUMEHT (pCaJbHBIA W
MBICJICHHBIN )




Tabaunia 23.3

IIpoBepsiemble Ay1eMeHTHI cozepkanus (9 kiacc)

Kon [IpoBepsieMblii 2JIEMEHT COAEP)KaAHUS
1 BewmectBo n xumnueckas peakuus. [loBropenune
11 Ilepuonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3y1eMeHTOB JI.H.

MengaeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB
XMMHYECKHX JJIEMEHTOB TIEPBBIX TpEX IEPHONOB, Kalus, KaIbIUsI U UX
COCJMHEHUI B COOTBETCTBUU C IOJIOKEHMEM 53JIeMeHTOB B llepmoanueckoit
CHCTEME U CTPOCHHUEM UX aTOMOB

1.2 CrpoeHne BeliecTBa: BHJAbl XHMHUYECKOW CBS3U. THUIBI KPUCTALTUYECKUX
pEIIETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJIMYECKOU PEIIETKU U
BUJa XuMUYeckod cBs3u. Kiaccubukanus U HOMEHKIATypa HEOPraHMYECKHUX
BEIIECTB (MEXAyHapOJIHAasi W TPUBHAJIbHAS). XUMHUUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIIUXCSL K  Pa3fiMyHbIM  KJaccaM  HEOPraHWYEeCKUX  COCTMHEHUH,
TEHETUYECKasl CBSI3b HEOPTaHUYECKUX BEIIIECTB

13 Knaccugukanus XuMHUeCKUX peakuuid Mo pasinyHbIM MpHU3HaKaM (110 YUCITy U
COCTaBy YYAaCTBYIOIIMX B PEAKIUU BEIIECTB, IO TEIUIOBOMY OJ(QeKTy, Io
U3MEHEHHUIO CTENEHEeH OKHCIIEHUS! XMMUUYECKUX JIEMEHTOB, 110 00paTUMOCTH, 1O
Y4acTHIO KaTalu3aTopa). OK30- " SHIOTEPMUUYECKUE peaKium,
TEPMOXMMHUUYECKUE ypaBHEHUs. [IoHATHE O CKOPOCTH XUMUYECKON PEAKLIMU

14 [TonsTie 06 0OpaTHMMbBIX M HEOOpPaTUMBIX XMMHUYECKUX peakuusx. [lonsrtue o
TOMOI'€HHBIX U I'€TepPOreHHbIX peakuusax. [IoHATHE 0 XMMHUECKOM paBHOBECHUHU.
@axkToppl, BIUAIOIIME HA CKOPOCTb XUMHUYECKOM peaklUuu U IOJIOKEHUE
XUMHYECKOI'0 PABHOBECUS

15 OKHCIUTENTEHO-BOCCTAHOBUTEIIHHBIC peakuuu, AJIEKTPOHHBIN Oaytanc
OKHCITUTEIIbHO-BOCCTAHOBUTENBbHOM ~ peakiuu.  CocTaBlieHHWE  YpaBHEHUU
OKHUCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKUUA C HCIOIb30BAHMEM METOAA
3JIEKTPOHHOTO OanaHca

1.6 Teopust 3JIEKTPOIUTHUECKON AUCCONUALMHU. DJIEKTPOIUTHI U HEIJIEKTPOJIHUTHI.
Katunonsbl, annonsl. MexaHu3M JMCCOIMALMU BEIIECTB C Pa3IMYHBIMU BUJIAMU
xuMuyeckoi cBsizu. Crenens aucconuanuu. CuiabHbIe U CIa0ble 3JIEKTPOIUTHI.
Peaknun monHOro oOMmeHa. YCIIOBHsS TMPOTEKAaHMsI PEAKIUHA HMOHHOrO OOMEHa,
MOJIHBIE M COKpAlI€HHBIE HMOHHBIE YypaBHEHMsS peakiuil. CBOHCTBAa KHCIOT,
OCHOBAaHMH M cCOJel B CBeTe TMPEACTABICHUH 00 3SJIEKTPOIUTHYECKOU
nucconnanuu. KauecTBeHHbIE peakuu Ha MOHBL. [[oHATHE 0 rHaponu3e conen

1.7 XUMHUYECKUN DSKCIEPUMEHT: O3HAKOMJIEHHE C MOJACISIMH KPUCTAIMYECKUX
pEIIeTOK HEOPraHWYEeCKMX BEIIECTB - METAUIOB U HEMeTauioB (Tpaduta u
ayMasa), CIOKHBIX BEIIECTB (XJIOpHAa HATPHs); HUCCIEIOBAaHUE 3aBUCUMOCTU
CKOpPOCTH XHUMHUYECKOW peakIMud OT BO3JACHCTBUS pPAa3IUYHBIX (HAKTOPOB;
UCCIICIOBAHUE  DJIEKTPOIPOBOJHOCTM  pPacTBOPOB  BEUIECTB,  Ipoliecca
JUCCOLIMAIIMM  KUCJIOT, MIejdoyed u  coiied (BO3MOXKHO  HMCIOJb30BaHUE
BHUJICOMATEPHUATIOB); TPOBEJICHUE  OMBITOB, HWUIIOCTPUPYIONINX  TPU3HAKU




MPOTEKAHUs PEAKIMii MOHHOTO oOMeHa (0Opa3oBaHME OCA/IKa, BHIJCICHHE Ta3a,
o0pa30oBaHKWE BOJIbI); OIBITOB, HUTFOCTPUPYIONIUX MPHUMEPHl OKHUCIHUTEIBHO-
BOCCTAHOBUTENBHBIX pEaKIUil (rOpeHUe, peakiMH Ppa3jI0KEHUs, COCAUHEHUS);
pacrio3HaBaHWE HEOPTaHUYECKUX BEIIECTB C IMOMOIIBIO KaYeCTBEHHBIX PEAKITUIt
Ha MOHBI, PEIICHNE YKCIICPUMEHTAIBHBIX 33,124

Hewmertannel 1 ux coeauHeHus

2.1

OOmast  xapakrepucTuka rajgoreHoB. (OCOOCHHOCTH CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucieHus. CTpoeHne u (HU3n4eckue CBOMCTBA MPOCTHIX
BEIIECTB - TaJlOreHOB. XWMHUYECKHME CBOWCTBA Ha MNpUMEpPEe XJopa
(B3auMOAICHCTBUE C MeETaUIaMd, HEMeTallslaMd, Mieso4aMu). XJIOPOBOAOPOI.
ConsgHas kuciaoTa, XMMUYECKHE CBOMCTBa, NOJIyYyeHUE, IpuMeHeHue. JlelicTBue
XJIOpa ¥ XJIOPOBOZOPOAA HA OpraHU3M 4YelIOoBeKa. BaykHeinimme XJIOpHIbl M HX
HaX0XKJIEHUE B IIPUPOLC

2.2

O6mas xapakrtepuctuka smeMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIE CTEeTeHH OkucieHus. CTpoeHue u (pusnyeckue CBOMCTBA
MPOCTBIX BEIIECTB - KHUCIOpoAa W Cepbl. AJUIOTPOIHBIE MOAUUKAIIUN
KHUCIIOpoJa U cepbl. XUMHUYECKUE cBocTBa cepbl. CepoBOIOpOA, CTPOECHHE,
¢usnueckne W XuUMHYeckue cBoicTBa. OKCHIBI CEphl KaK MPEACTABHTEIN
KHUCJIOTHBIX OKCHI0B. CepHas KuCI0Ta, (PU3WYECKHEe W XMUMHYECKHE CBOMCTBA
(oOmme Kak MpeACTaBUTENSA Kiacca KUCIOT U crnenuduueckue). XUMHUUECKHUE
peaKIuu, JCKAIIMEe B OCHOBE IPOMBIIUICHHOTO CIIOCO0a TONYyYEHUs CEepHOU
kucnotel. IIpumenenune. Conu CcepHOW KHUCIOTHI, Ka4eCTBEHHAs pEakuus Ha
cynbdar-uoH. HaxoxaeHue cepbl U e€e COSOUHEHHH B mpupoje. XUMHYECKOe
3arpsi3HEHUE OKPYXKAIOMIEH cpelbl COCIUHEHHUSIMU cepbl (KHCIOTHBIE OXKIH,
3arpsi3HEHUE BO3/IyXa U BOJIOEMOB), CITOCOOBI €T0 TIPeI0TBPAICHHS

2.3

OOmast xapakTepucThKa 3JIeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKUCIEHUA. A30T, paclpoOCTPaHEHHUE B MPUPOJIE,
(du3nueckne U XUMHYECKHe CBoiicTBa. KpyroBopor azora B mpupoae. AMMHAK,
ero (usnyeckrue W XUMHYECKHE CBOMCTBA, MojydeHHe W mpumeHeHue. Comu
aMMOHHUS, UX (pU3MUYECKHEe U XUMUYECKHE CBOWCTBA, MpuMeHeHHe. KayecTBeHHas
peakiusi Ha MOHBI aMMOHUS. A30THas KHCIIOTa, €€ MoiydeHue, pu3uveckue u
XUMUYECKAE CBOMCTBa (OOmME Kak TIPENCTAaBUTENsS Kiacca KHUCIOT |
cnenuduyueckue). Mcnonp3oBaHME HUTPATOB W COJICM aMMOHHUS B KadecTBE
MUHEPATBHBIX ynoOpeHuil. XUMHUYECKOe 3arps3HEHHE OKPYXKAIOMIeH Cpesbl
COCIMHEHHUSIMU a30Ta (KHUCIOTHBIC MOXKIW, 3arpsA3HEHHUE BO31yXa, MOYBHI H
BOJIOEMOB)

2.4

docdop, amnorponHsle Mogudukanuu ¢dochopa, UINUECKUE U XUMHUECKHE
croiictBa. Oxcua dochopa (V) u docdopHas kucnora, Qusmdeckue u
XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢(ocharoB B KadecTBe
MHHEPAIbHBIX YI0OpeHHI

2.5

OO6mast xapaktepuctuka 31eMeHTOB [VA-rpynmbl. OCOOEHHOCTH CTpOEHHUS
aTOMOB, XapaKTEpHblE  CTENEHU  OKHUCIEHUS.  YTJIEpoja,  aJIOTPOIHbIE
MOJU(UKALMK, PAcIpOCTPAaHEHHE B MpUpoJE, (PU3MUECKHE U XUMHYECKHE
cBoiicTBa. Ancopouus. Kpyrosopor yriepona B nmpupoje. OKcuasl yriepona, ux
¢u3nyeckne M XUMHYECKHME CBOWCTBA, [CHCTBUE HAa JKUBBIE OpPTaHU3MBI,




MOJTyYEHUE W MPUMCHECHHE. DKOJIOTMUECKHAE TPOOJIEMBI, CBA3aHHBIC C OKCHIOM
yraepona (IV); rumoresa rino0albHOTO MOTEIUICHHS] KIMMAaTa; IMapHUKOBBIM
a¢ddexr. YrompHas KHUCIOTA U €€ CONU, UX (PU3UYECKUE U XUMUYECKUE CBOWCTBA,
nojydeHue W TpuMeHeHWe. KauecTBeHHas peakius Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEJHUIIMHE, TPOMBILIUIEHHOCTH U CETLCKOM
XO035MCTBE

2.6

HepBOHa‘-IaHLHLIe IOHATUS 00 OPraHUYCCKUX BCUICCTBAX KAK O COCAMHCHUAX
yriepoga (MeTaH, 9TaH, O3TWJICH, aUCTWJICH, 3TaHOJI, TJIULOCPHUH, YKCYCHas
KI/ICJ'IOTa). HNUx cocraB M XHMHYECKOE CTpOCHHUC. IloHsiTHE O OMOJIOrHYECKHU
BAXXHBIX BCHICCTBAX: JXUPAX, 6en1<ax, YrJICBOJAAX - U UX POJIM B JKU3HU YCJIIOBCKaA.
MaTepI/IaJ'II)HOC CAWHCTBO OPraHUYCCKUX U HCOPraHNIYCCKUX COC)II/IHCHPII}'I

2.7

Kpemuuii, ero pusnyeckne 1 XUMHUYECKHUE CBOMCTBA, MOJIYYCHUE U TIPUMECHCHHE.
CoenuHenus kpeMHus B mpupoje. OOmue npeacTtaBieHuss 00 OKCuae KpeMHUS
(IV) u xpemnaueBoit kucnore. CUIMKAThI, UX UCIOIb30BAHUE B OBITY, MEJIUILIUHE,
IPOMBIIUIEHHOCTH. Ba)kHelne cTpouTenbHbIe MaTepHallbl: KepaMHKa, CTEKIIO,
eMeHT, OeToH, xkene300eToH. [Ipobnembl Ge30macHOro0  UCMHOIB30BAHUS
CTPOHUTETHHBIX MAaTEPUAIOB B TTOBCEIHEBHOM KU3HH

2.8

XVMMUYECKUI SKCIIEPUMEHT: H3Y4eHHE O0Opa3l0B HEOPraHMYECKHUX BEILECTB,
CBOMCTB COJITHOM KHCIIOTBI; IIPOBEJICHHE KAuYE€CTBEHHBIX PEAKUMN Ha XJIOpUI-
UMOHBl W HaOmIo/eHHe MPU3HAKOB HUX MPOTEKAHUS; OIBITHI, OTpaKarollue
¢u3nYeckne U XUMHUYECKHE CBOMCTBA TaJOI'€HOB M HMX COCAWHEHHH (BO3MOXKHO
WCIIONIb30BAaHUE BHJIEOMATEPHUAIOB); O3HAKOMJIEHHE C OO0pas3laMu XJIOpUJOB
(rajoreHns1oB); O3HAKOMJIEHHWE C o00pa3uamMM cepbl U €€ COeIMHEHHUSIMU
(BO3MOXXHO  HWCIOJB30BAaHUE BHUACOMATEPUAIOB); HAOMIOJCHHWE  MpoIecca
o0yrnuBaHUs caxapa MoJ ACWCTBUEM KOHILIEHTPHUPOBAHHOM CEPHOW KHCIIOTHI;
U3y4eHHE XUMHYECKUX CBOWCTB pa30aBICHHOM CEpHOW KHUCIOTHI, MPOBEAECHUE
KAQUeCTBEHHOM peakuuu Ha cynb(ar-uoH u HaOIIOJEHUE NpPU3HAKA ee
IPOTEKaHUs; 03HAKOMJIEHHE ¢ (PU3MYECKUMHU CBOMCTBaMU a30Ta, pochopa U ux
COeMHEHUI (BO3MOXKHO MHCIIOJIb30BaHME BHAEOMATepUalloB), oOpaslamu
a30THBIX U (hocOpHBIX ymn0OpeHHii; monydeHne, cooupanue, pacrio3HaBaHue U
U3Y4YE€HUE CBOWCTB aMMHaKa; IPOBEJEHHME KAueCTBEHHBIX pEaKUUi Ha HOH
aMMOHMSI ¥ ¢ochaT-MOH M  HU3yYyeHHE [PU3HAKOB MX  IPOTEKaHMUs,
B3aMMOJECHCTBHE KOHLIEHTPUPOBAHHON a30THOW KHUCIIOTHI C MEIb0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHUATIOB); H3Y4YEHHE MOJENEeH KpUCTaNIMYECKUX
pemeTok anMasa, rpadurta, QysuiepeHa; 03HaKOMIIEHHUE C MPOIIECCOM aJICOPOITUr
pPacTBOPEHHBIX BEIIECTB AKTMBUPOBAHHBIM YIJIEM U YCTPOMCTBOM NPOTHBOIasa;
NoJTy4YeHue, coOMpaHue, paclo3HaBaHHE M M3YUEHHE CBOMCTB YIJIEKHUCIIOrO rasa;
IPOBEJICHNE KaUeCTBEHHBIX peaKkIUil Ha KapOOHAT- ¥ CHIIMKAT-UOHbI U U3yYEHHE
IPU3HAKOB HX MPOTEKaHMs; O3HAKOMJIEHHME C NPOAYKLUMEH CHJIMKaTHON
IPOMBILUIEHHOCTH; PEIIEHNE IKCIEPUMEHTANbHBIX 3a/1a4 110 TeMe "Baxueliue
HeMeTaJIbl ¥ UX coeqnHeHus"

Meramisl 1 ©X COCOAUHECHUA

3.1

OO0miast XapakTepUCTHKAa XMMUYECKUX 3JIEMEHTOB - METAJIJIOB Ha OCHOBaHMU HX
nonoxkenuss B llepuogmyeckonm cucreme XuMuueckux anemeHrtos  [[.M.
MenneneeBa u crpoeHust atromoB. CTpoeHne MeTaiioB. Meramindeckas CBsI3b U
METAJUIMYECKass ~ KPUCTAUIMYECKash  PEIIETKA.  ODJIEKTPOXMMHYECKHM  psif




HaIpsHKEHNUH METaJUIOB

3.2

®dusnyeckre ¥ XUMHYECKHE CBOMCTBAa MeTauioB. OOmme crnocoObl MOTydeHUs
MmeTaiioB. [IoHATHE O KOPPO3UH METAIOB, OCHOBHBIE CIIOCOOBI 3allUTHI UX OT
koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHUNM, OpOH3a) U UX MPUMEHEHHUE B
OBITY ¥ IPOMBIIIJIEHHOCTH

3.3

[llenoynbie meTamwibl: nojokeHue B Ilepuogmyeckoil cUCTEME XHUMHUYECKHX
snemenToB J[.M. MeHneneeBa; cTpoeHUE MX aTOMOB; HaXOXIACHHUE B IMPUPOIE.
duznyeckre 1 XUMUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kanust). OKCUabI U
TUJPOKCUIBI HaTpus W Kanus. [IlpuMeHeHue IIeNIOYHBIX METaUIOB M UX
COCIMHEHUI

3.4

[[leroyHO3EMENBbHBIE  METAUIBI  MarHuii WM KaJIbLUW:  IOJIOKEHHE B
[Iepnonnueckoi cucreme xuMmuueckux snemenToB .M. Menaeneesa; crpoeHue
X aTOMOB; HaxoOXxJcHWE B mnpuponc. Pu3sndecKMe M XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kaiublus. Baxhelmme coeluHeHHs Kajblus (OKCHJ, TUIAPOKCH],
conu). XKecTkocTh BOABI M CIIOCOOBI €€ YCTpaHEHUS

3.5

AmoMuHUI: TIoNOXKEeHHE B [leprnoaudeckoil cucteMe XMMHYECKHX SJIEMEHTOB
J.1. MenneneeBa; CTpoeHUE aToMa; HaxoxkaeHue B npupone. dusnmueckue n
XUMHYECKHE CBOWCTBAa aliOMUHUSA. AMGpOTepHbIE CBOWCTBA OKCHAA W
TUJIPOKCHU 1A aTFOMUHUS

3.6

Kenezo: nonoxenue B [lepuoguueckoid cucreme XUMUYECKUX 3iaeMeHtoB [[.U.
MeHeneeBa; CTpoeHUE aTroMa; HaxOXJAeHWEe B mpupoge. Puznueckue u
XUMHYECKHUEe CBOMCTBa >kene3a. Okcuppl, TUApokcHIsl u comu xeneza (II) u
xenesa (I11), ux cocras, CBOMCTBA U TIOTyUYECHHE

3.7

XUMHUYECKUI IKCIIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METalIOB U CILIABOB,
uX (U3MUECKUMHU CBOMCTBAMH; HM3y4€HHE pE3yJIbTaTOB KOPPO3UU METAJIIOB
(BO3MOXXHO HCIIOJIB30BAaHUE BUJIEOMATEPHAIIOB), OCOOEHHOCTEW B3aUMOJCHCTBUSA
OKCHJIa KaJbIlUi W HaTpus C BOJOW (BO3MOXKHO  HCIOJB30BaHUE
BUJICOMATEPUAIIOB); UCCIICIOBAHUE CBOWCTB JKECTKOW BOJIBI; MpOIlecca TOPCHUs
kKeleza B KUCIopoie (BO3MOXKHO HCIIOIb30BAHUE BUICOMATEPUAIIOB); IPU3HAKOB
MPOTEKAHUS KAYEeCTBCHHBIX pPEaKIMid Ha WOHBI (MarHWs, KaJIbIWS, ATIOMUHUS,
nuHka, skenesa (II) m xemesa (III), memm (II); HaOmrOogEeHWME W ONMHMCaHHE
MPOIIECCOB  OKpAalIMBaHUS IUIAMEHM WOHAMH HATpUs, Kauus W Kalblus
(BOBMOXKHO HCIOJB30BAHUE BHJICOMATEPUANIOB); HCCIEAOBaHUE aM(OTEPHBIX
CBOMCTB  THIPOKCHJA QIIOMHUHUS W  THAPOKCHAA [MHKA;  pEUICHHE
9KCIIEPUMEHTAIBHBIX 3aa4 o TeMe "BakHelne MeTaisl U X coeinHeHus "

XUMUs U OKpyKarouas cpeaa

4.1

HoBbie Marepuansl M TexHonoruu. BemectBa 1 martepuanbl B MOBCEIHEBHOU
JKA3HU 4YelloBeKa. XMMHS W 370pOBbe. be3omacHoe Mcmoiab30BaHUE BEHIECTB U
XUMHYECKUX peakuuid B ObITy. IlepBas moMoImip NMpu XUMHUYECKUX OXKOTax H
OTpPaBJICHUAX

4.2

OCHOBBI SKOJIOTUYECKON TPAMOTHOCTU. XMMHUUYECKOE 3arpsi3HEHHE OKPY KaIOIIEH
cpensbl I1JIK. Ponp xumum B pemieHun skojormueckux mpobdnem. I[lpupomaHbie
UCTOYHHUKHU YTJIEBOJOPONIOB (Yroib, MPUPOIHBIA ra3, HE(PTh), MPOAYKTHI HX




nepepaboTKH, UX POJIb B OBITY U MPOMBILUIEHHOCTH

4.3 XUMHYECKUH HKCIIEPUMEHT: M3ydeHHEe 00pas3IoB MaTepHalioB (CTEKJIO, CILIABHI
METaJJIOB, OJMMEPHBIC MaTEPUAIIbI)

155.7. 1ns npoBeneHNsl OCHOBHOI'O FOCYAAPCTBEHHOI0 AK3aMeHa 1o xumuu (Jaiee - OI'D
[0 XMMHUH) UCIIOJIb3YETCs NepeueHb (KoAu(UKaTop) NpoBepseMbIX TpeOOBaHUMN K pe3ysbTaTaM
OCBOCHHUSI OCHOBHOM 0Opa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O OOIIEro o0Opa3oBaHUS MU
9JIEMEHTOB COZIECPKAHMSL.

Tabawuma 23.4

[Tposepsiembie Ha OI'D 1o xumuu TpedOBaHUS
K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHON MpOorpaMmbl
OCHOBHOT'0 0011ero 06pa3oBaHus

Kon ITpoBepsiemble TpeOOBaHMS K IPEIMETHBIM pe3yibTaTaM 0a30BOro ypOBHS
IIPOBEPSIEMOT0 | OCBOECHHUS OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMBbl OCHOBHOT'O OOLIET0
TpeOoBaHUS obpazoBanus Ha ocHoBe PI'OC
1 [Ipencrasienue:
11 O I1I03HABa€MOCTHU SIBJIEHUH MNPUPOJbI, TMOHUMAHUE OOBEKTHBHOMN

3HAYMMOCTH OCHOB XHMHYECKOM HAaYKH KakK obyactu COBPEMCHHOI'O
C€CTCCTBO3HaHUA, KOMIIOHCHTA OGIJ.ICI71 KYJIbTYpPbl U HpaKTquCKOﬁ
JACATCIBHOCTHU YCJIOBCKa B YCIIOBHUAX COBpPCMCHHOT'O O6HICCTBa;
IMOHMMAaHHE MECTa XUMHHU CPEIU APYIUX €CTCCTBCHHBIX HAYK

1.2 0 HAy4YHBIX METOJaX MO3HaHHSI, B TOM YHCIE JKCHEPUMEHTANbHBIX U
TEOPETUUECKUX METOJaX MCCIIEIOBAHUS BEUIECTB U U3YUCHUS] XUMHUECKUX
peakuuii; yMEHHE WCIOJIb30BaTh MOJAEIU ISl OOBSICHEHHUS CTPOCHUS
aATOMOB M MOJIEKYIT

1.3 0 ctepax mpodecCHOHATBHON eATEIbHOCTH, CBSI3aHHBIX C XHUMHEH H
COBpEMEHHBIMH  TEXHOJIOTUSIMH, OCHOBAaHHBIMH Ha  JOCTHIKCHHSIX
XUMHUYECKOH HAYKH, YTO IMO3BOJIUT OOYYAIONUMCS pacCMaTPUBATh XUMHUIO
Kak chepy cBoed Oyaymied mpodecCHOHATBHOM JIEATEIIbHOCTH U CHIENaTh
OCO3HAHHBIN BBIOOP XUMHUU KaK MPOPUIBHOTO MPEAMETa MPH Mepexo/ie Ha
YPOBEHB CpeIHero ob1ero oopa3oBaHus

2 Brnanenue cucremMoil XMMUYECKUX 3HAHUWA U YMEHHUE MPUMEHSATh CUCTEMY
XUMHUYECKUX 3HAHHI, KOTOpasi BKJIIOYAeT:

2.1 BOXHEHIINE XUMHMYECKUE IOHATHS: XUMHUYECKHH DJIEMEHT, aTOM,
MOJIEKYJa, BELIECTBO, IPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAs U
HEOZIHOPO/IHAsl CMECh, OTHOCUTENIbHbBIE aTOMHAs U MOJIEKYJIIpHas Macchl,
KOJIMYECTBO BEILECTBA, MOJb, MOJISIPHAs Macca, MOJISIPHBIA 00beM, OKCH,
KHCJIOTA, OCHOBAaHHWE, CONb (CpedHsis), XMMHUUYECKas peakuus, peakuuu
COCIUHEHMS, pEaKIUU pas3JIOKEHUs, PpEaKIUH 3aMelleHUs, peakUuuu
oOMeHa, TeroBoi AP GEeKT peakiu, 3K30- U IHAOTEPMUUECKUE PEaKIUH,
pacTBOp, MaccoBas 10151 XMMUUYECKOI'O 2JIEMEHTA B COEIMHEHUH, MaccoBast




JIOJIST ¥ TIPOLICHTHAsl KOHIIEHTpAIlMs BEIIECTBA B PacTBOpE, SIAPO aToma,
ANIEKTPOHHBIN  CJIOM aromMa, aToOMHas oOpOWTalb, paauyc aToma,
BaJICHTHOCTb, CTENEHb OKHCJICHUS, XUMUYECKast CBSI3b,
AIEKTPOOTPUIIATENILHOCTD, MOJSIPHAST W HETOJSpHAas KOBAJICHTHAsl CBSI3b,
WOHHAsg CBfA3b, MeTa/NIM4yeckas CBS3b, KPHUCTAJUIMUECKash pelieTKa
(aToMHasi, MOHHAs, METAININYECKas, MOJIEKYJIsIpHasi), MOH, KATUOH, aHUOH,
AJEKTPOJIUT U HEDJIEKTPOJIUT, AIEKTPOIIUTUYECKAs] TUCCOLUAIUs, peaKun
MOHHOTO  OOMeHa, OKHCITUTEIIbHO-BOCCTAHOBUTENIbHBIE  PEaKIIUH,
OKUCJIMTENIb W BOCCTAHOBUTENb, OKHUCIEHHE W BOCCTAaHOBJICHHE,
DIIEKTPONIN3, XUMHUYECKOE paBHOBECHE, OOpaTHMblE U HEOOpaTHMbIE
peaKIuu, CKOPOCTh XMMHYECKOM peakuuu, Katanuzatop, [IJIK, koppo3us
METaJJIOB, CILIaBBI

2.2

OCHOBOIIOJIATralOIIME 3aKOHbl XMMHH: 3aKOH COXPAHEHHUS MAaccChl,
nepuoanveckuii 3akoH J[.MI. MenneneeBa, 3aKOH MOCTOSHCTBA COCTaBa,
3aKOH ABOraJipo

2.3

TCOpUU XUMHU: ATOMHO-MOJICKYJIApHAA TeOopUs-, TCOpUA
BHGKTpOHHTI/I‘{eCKOﬁ JUCcCconranmmn

Bnanenue ocHOBaMHU XMMHUUYECKOW TPaMOTHOCTH, BKITIOYAIOIIICH:

3.1

YMEHHE MPaBUIHLHO UCIOIB30BaTh U3YUYCHHBIC BEIISCTBA U MaTepuaibl (B
TOM YHCIIE MHHEpaJbHbIC yMOOPECHHUs, METAJUIBl WU CIUIaBBI, MPOMYKTHI
nepepaboTKu MPUPOIHBIX HCTOYHUKOB YIIIEBOIOPOAOB (YIJIsL, IPUPOIHOTO
raza, He)TH) B OBITY, CEIBCKOM XO3SHCTBE, HAa TIPOM3BOACTBE U
NOHUMAaHHWE 3HAYCHUS JKUPOB, OCIKOB, YIJEBOIOB Ui OpraHu3Ma
YeloBeKa; yYMEHHME MPOTHO3UPOBATh BIMSHHE BEHIECTB M XHUMHUYECKHX
MPOIIECCOB HA OPTaHU3M YEJIOBEKa U OKPYKAIOLIYIO IPUPOJHYIO CPEay

3.2

YyMEHUE HHTETPUPOBATh XUMUYECKHE 3HAHUS CO 3HAHUSAMHU JIPYTUX
y4eOHBIX MPEIMETOB

3.3

HaJIM4YME ONbITa paboThl C PA3TUYHBIMU MCTOYHMKAMHM HH(OpMaLMU 110
XUMHUM  (HaydHas ¥ Hay4yHO-TIONYJSpHAs  JIMTepaTypa, CIOBapH,
CIIPABOYHHMKH, UHTEPHET-PECYPCHI)

3.4

yMEeHHE OOBEKTHMBHO OIEHHBaTh HWHGOpPMAIMIO O BEIIEeCTBaX, HX
MPEBPALICHUAX U IPAKTUYECKOM MPUMEHEHUH U YMEHHE UCIOJIb30BaTh €€
JUTS pelieHust yueOHO-TI03HABATEIbHBIX 3a/1a4

Brnanenne ocHOBaMM NOHSATHIHOIO amnmapaTta ¥ CUMBOJMYECKOrO SI3bIKa
XUMHUHU JUISI COCTaBJICHUS (OPMYJT HEOPTAaHMYECKHX BEIIECTB, YPaBHEHUU
XUMHUYECKUX peakluii; ocHoBaMu xummudeckoir HoMeHknatypsl (IUPAC u
TPUBUAIILHOI)

YMeHue O0OBACHATH CBS3b IMOJNIOKEHUsS dneMeHTa B [lepumonmyeckoit
CHUCTEME C YHMCIIOBBIMU XapaKTEPUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX
9JIEMEHTOB (COCTaB M 3apA]x sapa, oO0Iiee YHCIO 3JIEKTPOHOB),
pacnpesneneHueM JJIEKTPOHOB II0 JHEPreTUYECKMM YPOBHSM aTOMOB
IEPBBIX TPEX MEPUOAOB, KAJIUI U KaJIbLIUS




[IpencraBienne 0 MEPUOAMYECKONM 3aBUCUMOCTH CBOWMCTB XUMHUYECKUX
AIIEMEHTOB (paguyc aroma, OJJIEKTPOOTPUIIATEIbHOCTh), MPOCTHIX U
CJIOKHBIX BCHICCTB OT ITOJOXKCHUA 3JICMCHTOB B HepHOI[HHGCKOﬁ CHUCTCMC
(B ManibIX MEpUOAAX U TJIABHBIX MOArPYNNAax) U 3JIEKTPOHHOTO CTPOEHUS
aToma

7 YMmeHue kinaccupuiuupoBarh:

7.1 XUMUYECKUE IIEMEHTbI

7.2 HEOpPraHWYECKHE BEIECTBA

7.3 XHMHYECKHE PEaKITUN

8 YMeHHe onpeaeisTh:

8.1 BaJICHTHOCTH W CTETICHh OKHUCJICHHSI XUMUYIECKHIX DJIEMEHTOB, 3apsi]l HOHA

8.2 BUJ XMMHUYECKOM CBSI3M U TUI KPUCTAUIMYECKOW CTPYKTYphl B
COETMHEHHSIX

8.3 XapakTep Cpe/bl B BOJHBIX pacTBOPAX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHUCJIUTENb U BOCCTAHOBUTEIb

9 YMeHue xapakTepru3oBaTh GU3HUECKUE U XUMUYECKHUE CBOWCTBA:

9.1 MPOCTHIX BEMIECTB (KHCIOPOJ, 030H, BOJOPOM, IpaduT, aiMas, KPeMHHH,
asot, gocdop, cepa, XJ0p, HATPUM, KU, MATHUH, KAJIBINH, aTFOMHUHUH,
KENe30)

9.2 CJIO)KHBIX BEIIECTB, B TOM YHCJIE UX BOJIHBIX PAaCTBOPOB (BOAa, aMMHaK,
XJIOPOBOJIOPOJ], CEPOBOJOPOA, OKCHIBI U THAPOKCUIbI MeTawioB [ - 1A
rpynn, amomunud, meau (1), nunka, xenesa (II u I1I), okcuapl yriepona
I u 1V), xpemuus (IV), azora u ¢ochopa (III u V), ceper (IV u VI),
CepHHUCTasi, CepHas, a30TUCTas, a30THas, (QocdopHas, yroipHas,
KpEMHHEBasi KUCJIOTa U UX COJIN)

9.3 MPOrHO3UPOBATh U XapaKTEPU30BaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT
WX COCTaBa M CTPOCHHsI, MPUMEHEHHE BEIIECTB B 3aBUCUMOCTH OT HX
CBOWMCTB, BO3MOXXHOCTh TIPOTEKAaHUS XHMHUYSCKHX TIPEBpAIICHUA B
Pa3IMYHBIX YCIOBUSIX

10 YMeHHe COCTaBISATh MOJEKYISPHBIC U MOHHBIE YPaBHEHUS PEaKIfii, B TOM
qHCIe:

10.1 peakIuiit HFOHHOTrO OOMEeHa

10.2 OKHCIIUTEIIbHO-BOCCTAHOBHUTEIIBHBIX PEAKITUMA

10.3 WUTIOCTPUPYIOIIUX XUMUYECKHE CBOMCTBA M3YUYEHHBIX KJIACCOB (IPYIIM)
HEOPTaHWYECKUX BEIECTB

10.4 MOJTBEPKIAIOIINX TeHETUYECKYIO B3aUMOCBSI3b MEX Iy HUMH




11

YMeHnue BIYUCIATh (IPOBOAUTH PACUETHI):

11.1 OTHOCUTEJILHYIO MOJICKYJISIPHYIO B MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJTF0 XUMUYECKOTO 3JIEMEHTA B COSIMHEHU U

11.2 MacCOBYIO JOJIIO BEIlIECTBa B pacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA U €T'0 MACCy, 00BEM ra3oB

114 10 YPAaBHEHUSAM XUMHUUYECKUX PEAKLUN U HAXOJUTh KOJIUYECTBO BELIECTBA,
00bEM B MacCy peareHTOB WM IIPOAYKTOB PEAKIIHH

12 Bnanenue (3HaHUE OCHOB):

121 OCHOBHBIMHM METOJJaMH HAay4HOrO IO3HaHUS (HaONIOJEeHUE, WU3MEpEHHeE,
AKCIIEPUMEHT, MOJACIUPOBAHKE) MPU HM3YYCHHH BEIIECTB U XUMHUYECKUX
SBIICHUH; yMeHUE CPOPMYIUPOBATH TPOOJIEMY U TMPEIIOKHUTH TYTH €€
pelieHus

12.2 Oe3omacHoi paboThl ¢ XUMUYECKUMHU BEIIECTBAMU, XMMHUECKON MOCY 10
1 J1abopaTOpHBIM 000pyIOBaHUEM

12.3 npaBuiaMyd 0€30MacHOr0 OOpalieHHs ¢ BEIIeCTBAMH, HUCIONIb3yeMBIMU B
MOBCETHEBHOM JKM3HHU, MpaBUJIaMU IIOBEJEHUS B LENAX cOepekeHus
3MI0POBbSI M OKPYKAWOIIEW NPUPOTHOW Cpelbl; MOHMMaHWE Bpela
(omacHOCTH) BO3/ICHCTBHSI HA )KUBBIE OPTAaHU3MBI OIIPE/ICIICHHBIX BEIIECTB,
CIoCOOOB YMEHBIIICHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHUS

13 Hanuuue npakTHUeCKWX HaBBIKOB IUIAHUPOBAHUS U  OCYIIECTBIICHUS

CIEIYIOIINUX XUMUYECKIX IKCIIEPUMEHTOB:

13.1 W3y4eHHE U OomucaHue (U3MUYECKUX CBOWMCTB BEIIECTB; O3HAKOMIICHUE C
(UBHYECKUMU M XUMHUYCCKUMH SIBJICHUSIMH, OIIBITBI, WLTIOCTPHPYIOIIHE
MPU3HAKU MPOTEKAHUSI XUMUYECKUX PEeaKIuit

13.2 H3Yy4YCHHUE CIIOCOOOB pa3/ielieHUs CMeCel

13.3 MONTy4YeHUe KUCIOPOJa U M3YYEHHE €r0 CBOWCTB; MOJNYY€HHUE BOJOpOJa U
W3YYEeHHE €r0 CBOWCTB; MOJNYUYCHHUE YIJICKUCIIOrO Ta3a W W3YYCHUE €ro
CBOWCTB; MTOJYYCHUE aMMHaKa U U3y4EHUE €ro CBONCTB

13.4 MPUTOTOBJICHHME  PACTBOPOB C  OMNPEACIICHHOW  MacCOBOM  JIOJIEH
pPacTBOPEHHOI'0 BElIECTBA

13.5 MPUMEHEHUE WHIUKATOPOB (JIakMyca, METUJIOpamka u ¢eHonTanienHa)
JUTSL OTIPEJICIICHUS XapaKTepa CPeibl B paCTBOPAX KUCIIOT | MICIOYCH

13.6 WCCIICIOBAaHHUE U ONHMCAaHUE CBONCTB HEOPTaHWYECKUX BEUIECTB Pa3IMIHBIX

KJIaCCOB; HU3Y4YCHHC BSaHMOﬂCﬁCTBHﬂ KHCJIOT € MCTalllaMH, OKCHAAMHU
MCTAJlJIOB, pAaCTBOPMMBIMHU W HEPACTBOPHMMBIMHU OCHOBAHUSAMMH, COJIAMH,
MOJTYYCHHUE HCPACTBOPUMBIX OCHOBaHHﬁ; BBITCCHCHHEC OAHOIo MeETajjia
ApyrumMm M3 pacTBoOpa COJIM; HCCICIOBAHUC aMCI)OTepHBIX CBOMCTB
TUAPOKCHU OB AJIFOMHUHUA 1 HTUHKA




13.7 peIICHNE SKCIEPUMEHTAIBHBIX 3a7ad 1Mo TemaMm: "OCHOBHBIE KJIACCHI
HEOPraHWYECKUX COeMMHEHUU'"; "DJeKkTponuTuyeckas auccoruanus';
"BaskHeine HeMeTaJUIbl U UX coeaquHeHus'"; "BakHelIe MeTaabl M UX

coenquueHnsa"”

13.8 XUMHYECKHE SKCIEPUMEHTHI, HJUTIOCTPHUPYIOIIUE TPU3HAKK MPOTEKAHUS
peakiuii MOHHOTO 0OMEHa; Ka4eCTBEHHBIC PEAKI[UN Ha TIPUCYTCTBYIONIHE B
BOJIHBIX PAaCTBOPAX MOHBI: XJIOPUA-, OpOMUI-, HOAU-, CyTbdat-, pochar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCHI-UOHBI, KaTHOHbI aMMOHWUS,
MarHus, Kajbllds, aTIOMUHUA, kene3a (2+) m xkene3a (3+), memu (2+),

LIMHKa

14 YmMmenue:

141 NOPEICTaBIATh  pe3yabTaThl  dKCIIEpUMEHTa B (GOpMe  BBIBOJOB,
JI0Ka3aTeNnbCcTB, TpapUKOB W TaOMMII M BBUIBIATH SMIIHUPHUYECKHE
3aKOHOMEPHOCTH

14.2 YCTAQHABJIMBATh CBSI3M MEXIY peajbHO HAOII0AaeMbIMH XMUMHUYECKUMHU

SABJICHUAMH MW HpoHeCCaMu, IMPOUCXOAAINMMHU B MAKpO- WU MHKPOMHUPCE,
OOBSICHATH IMPUYKUHBI MHOFOO6paBI/I$I BCIICCTB

Tabauma 23.5

[IepeueHb 371eMEHTOB COIEPKAHMUSL, TPOBEPSIEMBIX HA OCHOBHOM
rOCyJIapCTBEHHOM JK3aMEHE M0 XUMHH

Kon [IpoBepsiemBlii 2JIEMEHT COEpKAHUS
1 [TepBoHavyaIbHBIC XUMUYECKUE TTOHSATHS
1.1 UucTteie BemecTBa U cMecu. CiocoObI pa3ieiieHus: cMecei
1.2 ATOMBI W MOJIEKYJIbl. XHUMHUYECKHE OJJIeMEHTbl. CHMBOJBI XUMHUYECKUX

QJICMCHTOB. HpOCTbIe " CJIIOXKHBIC BCIICCTBA.

13 Xumnueckas Gopmyna. BaJeHTHOCTP aTOMOB XUMHYECKUX 3JIeMEHTOB. CTEneHb
OKHCIICHU

14 3aKOH TOCTOSIHCTBa cocTaBa BemiecTB. OTHOCUTENbHas aTroMHas Macca.
OTtHocuTeNnbHasE MOJIEKYJIsipHas Macca. MaccoBas 107151 XMMHUYECKOr O 3JIEMEHTA B
COCIMHCHUHN

15 KonuyectBo BemiectBa. Monbs. MonsipHas macca. MomsipHblii 00bEM Ta30B.

BzanMocBs3b KOJIMYECTBA, MACCBI M YK CJIa CTPYKTYPHBIX €AWMHUI] BEIICCTBA

1.6 ®u3nueckue M XUMHYECKHE SIBJICHUS. XHMMHUUYECKAsl PEaKkius U €€ MPHU3HAKHU.
3aKOH COXPAHEHHSI MacChl BEIIECTB. XMMUYECKUE YPaBHEHUS

2 [Iepunonnueckuii 3akoH u Ilepuoandeckas cucremMa XMMU4ECKUX 3J1eMEeHTOB [ 1.
MengeneeBa. CTpoeHHEe aTOMOB




2.1

[Tepnonnueckuit 3akoH. [leprognueckas cucreMa XMMUYECKUX 3yeMeHToB [I.1.
Mengeneesa. [lepuonsl u rpynmnsl. PU3NYECKUI CMBICI MOPSAIKOBOTO HOMEDA,
HOMEPOB I[IEPUOJIa U IPYIIIBI 3JIEMEHTA

2.2

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexkTpoHbl. CTpoeHue
AJICKTPOHHBIX  O0OJIOYEK AaToMOB TEpBbIX 20 XUMHUYECKHUX IJIEMEHTOB
Ilepuonnueckon cucremsl JI.11. Meneneena

2.3

3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUUYECKHX 3JEMEHTOB IEPBBIX TPEX
NEepUOJ0OB, Kajus, Kajablua (paadyca aTroMOB, 3JIEKTPOOTPUIIATEIILHOCTH,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB) M UX COCIMHEHUN B COOTBETCTBUU
C TIOJIOXKEHHEM 3JIEMEHTOB B [lepuoanueckoil cucremMe U CTpOCHUEM X aTOMOB

CtpoeHnue BemniecTa

3.1

Xumuueckass cBsi3b. KoBaneHTHas (moJsipHass M HEMOJSpHAasl)  CBS3b.
DIIeKTPOOTPUIIATEIPHOCTh ~ XUMHYECKHX  JJIeMEHTOB.  VoHHast  CBS3b.
Merauinueckas CBs3b

3.2

Tumel KPUCTAIMYECKUX PEHIETOK (aToOMHas, MOHHAs, MeTaJUIMuecKas),
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPUCTAJIMYECKOM PELICTKM W BHJAA
XUMHUYECKOI CBSI3U

Baxuelimme mnpencTaBuTeNM HeOpraHWYeckux BemniecTB. Hemeramnsl U ux
coenruHeHud. MeTaibl 1 UX COEIUHEHU

4.1

Knaccupukamuss ¥ HOMEHKIATypa HEOPraHMYECKUX COCIUHEHUN: OKCHIOB
(coneobpazyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHBIC) U
HEecoJIeoOpa3yoIIre;, OCHOBAaHWUN (IIENOYM W HEPaCTBOPUMBIE OCHOBAHWS);
KUCIOT  (KUCIIOpOACONepXKalue U OECKUCIOPOAHbIE, OJHOOCHOBHBIE H
MHOTOOCHOBHBIE); COJIEH (CPEAHUX U KHUCIIBIX )

4.2

dusnyeckre 1 XUMUYECKUE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAIIOB: BOAOPO/A,
XJIOpa, KUCIopo/a, cephl, a30Ta, hocdopa, yriepoaa, KpeMHUs

4.3

®u3nyeckue M XUMHUYECKHE CBOMCTBA IPOCTBIX BELIECTB-METAJUIOB: JIUTHUSA,
HaTpus, Kalus, MarHus M KajiblUs, aJIIOMUHHUS, Keje3a. DJIEKTPOXUMUYECKUI
A HAaIPSHDKEHUN METAJIIIOB

4.4

®u3nyecKue M XMUMHUYECKHE CBOMCTBA BOJOPOJHBIX COCIUHEHHN HEMETAIIJIOB:
XJIOPOBOJOPOJIa, CEPOBOAOPOIA, aMMUAKA

4.5

dusnueckue U XUMHUYECKHUE CBOWCTBA OKCUI0B HemeramwioB: cepsl (IV, VI),
azota (I, IV, V), docdopa (III, V), yraepona (I, IV), kpemuus (IV). [lonyuenune
OKCHJIOB HEMETAJIOB

4.6

XHUMHYECKHE CBOMCTBA OKCHAOB: MeTauioB IA - IIIA rpymm, unaka, meau (1) u
skenesa (11, III). [TonmydeHne okcHI0B METALIIOB

4.7

XUMHUYECKHE CBOWCTBA OCHOBAaHWN W aM(OTEPHBIX TUIPOKCUIOB (Ha TpUMEpe
TUAPOKCU/IOB  alllOMUHHUA, JKeje3a, UuHKa). llomydeHne oOCHOBaHUN W
amM(OTEepHBIX TUIPOKCHIOB




4.8

OO0mue XMMHYECKHE CBOWCTBA KHCIIOT: XJIOPOBOJOPOAHOM, CEPOBOIAOPOIHOM,
CEpPHHUCTOM, CEpHOHM, a30THOM, (ochOpHOU, KpeMHHEBOH, yroidbHOH. OcoObie
XUMUYECKAE CBOMCTBA KOHLICHTPUPOBAHHOM CEPHOM U Aa30THOM KHUCIOT.
[Tonydyenue kucnor

4.9

OO0mue XuMUYECKHE CBOMCTBA cpenHux cosel. [lomydenne conei

4.10

[Monyyenne, coOupaHHWe, paclo3HaBaHHWE BOJOPOAA, KHCIOPOAa, aMMHaKa,
YIJIGKUCIIOTO rasa B JIa00opaTopuu

411

[Tonydyenne amMuaka, CEpHOM M a30THOM KHUCIIOT B MPOMBINUICHHOCTH. OOImue
CITOCOOBI IMTOJTYICHUS METAIIJIOB

412

I'emernueckas CBS3b MCXKIY KiIacCaMU HEOPTaHUYCCKUX COCI[I/IHCHI/Iﬁ

XUMHYECKUE PEaKIINU

5.1

Knaccugukanus XUMHYECKUX peakiUil Mo pa3IuyHbIM MpHU3HAKaM: [0 YUCIY U
COCTaBy YYaCTBYIOIIMX B PpEAKLUUU BEILIECTB, MO TEIUIOBOMY 3(QeKTy, Mo
VU3MEHEHUIO CTEIIEHEH OKUCIIEHUS XUMUYECKHUX YJIEMEHTOB

5.2

TennoBoii 3¢hpekT XuMuUeckor peakuu, TEpPMOXUMUUYECKHE YpaBHEHHS. DK30-
¥ SHJIOTEpMHUUECKUE peakuu. TepMOXUMHUYECKHE YpaBHEHUS

5.3

OKHCIUTENBHO-BOCCTAHOBUTEbHBIE PEAKIMHU. OKHUCIUTENN U BOCCTaHOBUTEIIH.
[Iporeccrl OKHCIEHUS U BOCCTAHOBJIEHUSI. DIEKTPOHHBIN 0aJaHC OKUCIUTENBHO-
BOCCTAHOBUTEIBHOW PEaKIINU

5.4

Teopust PIEKTPONUTUYECKON IUcconranuu. KaTuoHbl, aHHOHBI. DJIEKTPOIUTHI U
HERJIEKTPOIUTHl. CHUIIbHBIE U cTabble dNeKTPOIUTh. CTENneHb TUCCOHUALIUN

5.5

Peakiun noHHOro oOMeHa. YCIOBHS NPOTEKAHUS PEAaKUUi HOHHOTO OOMEHa,
IIOJIHBIE Y COKPAILIEHHBIE HOHHBIC YPABHEHUS PEaKLIUN

XHUMHS U OKpyXkKarolas cpeia

6.1

BemectBa m Marepuaiibl B TOBCEIHEBHOM J>KM3HM YeJOBEeKa. be3omacHoe
UCTIOJIb30BaHUE BEIIECTB M XHWMHUYECKHX peakiuid B Jiaboparopuu ©u OBITY.
HepBa;I IIOMOIIIb HpI/I XUMHUYCCKUX OXKOorax mn OTpaBJIeHI/ISIX

6.2

XWUMHYECKOE  3arpsi3HEHHE  OKpYXKawIel cpeabl  (KUCIOTHBIE — JTOXK]IH,
3arpsi3HEHUE TOYBBI, BO3JYyXa W BOJOEMOB), CIOCOOBI €ro MpeAoTBpAallleHus
[IpenenpHass monmyctumas kouueHtpauus emecTB (IIJIK). Ponp xumum B
pPEIICHUH JKOJIOTHYECKHX TmpolieM. YcuieHHe mapHHKoBoro 3ddexra,
pa3pyllIeHre 030HOBOI'O CII0S

6.3

[Ipumenenue cepsl, azora, ¢ochopa, yriepoaa, KpeMHUS U UX COCAWHEHHH B
ObITY, MEIMIIMHE, IMPOMBIIUICHHOCTH U CEIbCKOM Xo3siicTtBe. IIpumenenue
METAJUIOB M CIUIaBOB (CTallb, YYIyH, IJIOPAJIOMMHMM, OpoH3a) B OBITY U
IPOMBIIUIEHHOCTH UX coeluHeHUH. [ToHsATHE O KOppO3UU METaIoB, OCHOBHBIE
CIOCOOBI 3aIIUTHI UX OT KOPPO3UHU

6.4

[IpupoaHble UCTOYHHMKH YIIIEBONOPONOB (Yroib, NPUPOAHBIA Tra3, HeDTH),




MPOIYKTHI X nepepaboTku (OEH3UH), UX POJIb B OBITY U MPOMBIIIIICHHOCTH

6.5 [lepBoHavasbHBIE TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHMSIX
yriepofa (MeTaH, 3TaH, OTHJICH, AalleTWJICH, JTAHOJ, TJUICPUH, YKCYCHas
kuciora). I[loHsTHE O OHMONOTMYEeCKH BaXXHBIX BEIIECTBAX: XHUpaxX, OelKax,
YIJICBOJIaX - M MX POJIH B KU3HH YCIIOBEKA

7 Pacuersr:
7.1 o popMysIaMm XUMHUYECKUX COSAMHEHUIN
7.2 Macchl (MaccoBOIf) TOIU PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPaBHEHUSIM

"156.2.16.1. Bo3moxHa KOpPPEKTHUPOBKA OOIIEro YHcia 4acoB, PEKOMEHJIOBAHHBIX IS
W3YUYEHHs MPEeaMETa, C YYeTOM MHAMBUIYATLHOrO MOAXO0/a 00pa30oBaTENbHBIX OpraHM3alHul K
yriIyOJICHHOMY HM3Y4YEHUIO XHMHH, B PaMKaxX COOJIIOACHUS TUTHECHWYECKUX HOPMATHBOB K
HeNleNbHOM 00pa3oBaTenbHON Harpyske.";



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Koan4yecTBo 4acoB
Ne HaumeHnoBanue pa3iesioB u JjaekTpoHHbIe (LU(poBHIE)
KoHTpoJbHbIE IIpakTHyeckue
n/n TeM MPOrpaMMblI Bceero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
Pasznea 1. [lepBoHayasibHble XMMUYECKHE TOHATHS
Xumust — BakHas 00J1acTh

11 ©CTEeCTBO3HAHUS U 5 9 bubmuoreka [JOK

' IPAKTHYECKOM IEATENBHOCTH https://m.edso0.ru/7f41837c

YeJIoBeKa

12 BermecTBa U XuMH4yecKue 15 1 bubnuoreka [JOK

' peaxuuu https://m.edsoo.ru/7f41837¢c

Hroro mo paznery 20

Pa3nen 2. BaxxHeiilne npeacTaBuTe Il HEOPraHMYeCKUX BelleCTB
21 Bosayx. Kucnopoga. [Tonsitue 5 bu6mmoreka [JOK

' 00 okcuaax https://m.edsoo.ru/7f41837¢
29 Bonopon.Ilonstue o kuciorax 8 1 bubnuoreka [IOK

' U COMSAX https://m.edso0.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubnuoreka [JOK

' OCHOBAHUSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCChI 11 1 1 bubmuoreka [JOK

' HEOPraHUYECKHUX COEAUHEHHI https://m.edsoo.ru/7f41837c

Hroro mo pazneny 30

Pasnen 3. [lepunoanuecknii 3axon u [lepuoguyeckas cucrema xumudeckux 1emeHToB Jl. U. MenaeneeBa. CTpoeHune aToMOB.
Xumuyeckas cBsi3b. OKMCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Ilepuoguyeckuil 3aK0H U

31 [Tepuognueckas cucrema 7 bubnuoreka [IOK
XUMHYECKUX 3eMeHToB Jl. U. https://m.edsoo.ru/7f41837c
Mengeneesa. CTpoeHue aroma
XumMuveckas CBs3b.

3.2 OKUCITUTENBHO- 8 bubmorexa [JOK

https://m.edsoo.ru/7f41837c
BOCCTAHOBUTCIIBHBIC PECAKIITNN
bu6mmoreka [JOK
Hroro o paszerty 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorera LIOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOI'PAMME



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM nugpoBbie
Ne i/ P Kourpoabnbie | IlpakTuyeckue (upp )
NMPoOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoTshI
pecypchbl
Pa3nen 1. BemecTtBo n XuMu4eckue peakuumn
11 [ToBTOpeHue U yriyoneHue 3HaHui 5 1 bubnuoreka [JOK
' OCHOBHBIX pa3/IelIoB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUECKIX 4 bubmmoreka [IOK
' peakIiuii https://m.edsoo.ru/7f41a636
DNEeKTPOIUTUYECKAs TUCCOIIAALINSL. bubnuorexa [JOK
1.3 8 1 1
XUMHYECKUE PEAKIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pazgen 2. HemeTalsibl M X cCOeANHECHHUSA
21 OO11ast xapakTepUCTHKa XMMUYECKHX 4 1 bubmamnorexa [IOK
' anemeHTOB VIIA-rpynmel. ["amorenst https://m.edso0.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUYESCKIX
2.2 anemeHnToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [OK
' PYTHIRL 6P https://m.edsoo.ru/7f41a636
COCITMTHECHMSI
OO01mas XxapakTepuCTUKa XUMHYECKHX
2.3 anemeHToB VA-rpynmsl. A3oT, dochop u ux 7 1 bubmorexa [JOK
' PYTHIR. ’ P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OOm1ast XapaKTepUCTHKA XUMUYECKHIX
24 anemeHToB |V A-rpynmnel. Yriepon u 8 1 2 bubmorexa [JOK
’ . DYHTIBL poA https://m.edso00.ru/7f41a636
KPEMHUI 1 UX COEIUHEHUS
Hroro no pazneny 25



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

Pa3gen 3. MeTa/llIbl M MX COeANHECHUSA

. bubmuoreka [JOK
1 4
3 Obume CBOACTBA METAILIOB https://m.edsoo.ru/7f41a636
. bu6mmoreka [JOK
3.2 BaxkHelme Metasuibl U UX COEIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Pa3nen 4. XuMusi u oKpy»kaoumas cpeaa
41 BermrecrBa 1 MaTepHaibl B )KU3HU YETOBEKA 3 bubmnorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
PesepBHOE BpeMs 3 bubnmorera [IOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7
INOYPOYHOE IVNIAHUPOBAHMUE
8 KJIACC
KoJsmnyecTBo 4acos DJIeKTPOHHBbIE
Ne nudposbIe
Tema ypoka Kontpoasnbie | IlpakTnyeckue bp
n/n Bcero o0pa3oBaTesibHbIE
padoThbI padoThbI
pecypchbl
1 [Ipenmer xumuu. Poib XUMUU B )KU3HU 1 bu6mmoreka [{OK
yenoBeka. Tena u BelecTBa https://m.edsoo.ru/ff0d210c
2 IToHsTHE O METOIAX IMO3HAHUA B XUMHUU 1 bubmiorexa [HOK
A https://m.edsoo.ru/ff0d227e
3 [TpakTrnueckas padora Ne 1 «IIpaBuna paboTsr 1 bubnmnoreka [HOK

B J1a0opaTopuu 1 Npuémsl oOpalleHus ¢

https://m.edsoo.ru/ff0d23dc



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc

71a00paTopHBIM 000pPYIOBAHUEM

YucTele BEMIECTBA U CMECH. CnocoObl

bubmmoreka [JOK

4
paszeneHus cMecei https://m.edsoo.ru/ff0d26ca
[Ipaktrueckas padora Ne 2 «Pa3nencHue
) cMmeceil (Ha mpuMepe OYUCTKH ITOBapEeHHOM brbamorexa [IOK
puMep P https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMEI 1 MOJIEKYIIBI bubmorexa HOK
4 https://m.edsoo.ru/ff0d2a6¢
7 XHUMHUYECKHE DJIEMEHTHI. 3HaKH (CHMBOJIBI) bubmoreka [[OK
XUMHYECKHX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U CIOXKHBIEC BEIIECTBA Bubmmorexa [JOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YICHHUE bubmoreia TOK
yAp v https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
10 Xumnueckas popmyia. BareHTHOCTh aTOMOB bubmmorexa LIOK
pMyTa. https://m.edsoo.ru/ff0d2eae
XHMHYECKUX 3JIEMEHTOB
11 OtHocuTeNbHasE aTOMHAs Macca. bu6mumoreka [{OK
OtHocuUTeNbHasE MOJIEKYJIApHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 105151 XMMHUYECKOT O JIEMEHTA B bubmuoreka [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Moib. MomnspHas bubmoreka [[OK
Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKHE SIBIICHUS. bubnuoreka [JOK
XuMHUecKas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Hakuy u ycnoBusl MPOTEKaHUS bubmmnoreka [{IOK
15 .
XUMHUYECKUX PEaKLi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXPAHEHHUs MacChl BELIECTB. bubnuoreka LIOK



https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16

XHUMUYECKHE YpaBHCHHUA

https://m.edsoo.ru/ff0d3b88

Brrunciaenus KOJIN4Y€CTBA, MaCChl BEIICCTBA I10

bubmmoreka [JOK

17
YPaBHEHUSIM XUMHYECKUX PEaKIU https://m.edsoo.ru/ff0d5708
Knaccudukanus XaMUYECKUX PeaKIiui
18 (coenMHEHMUSI, PA3IOKCHHIS, 3aMCTIICHUS bubmaorexa HOK
P ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIoneaucT. O0obIeHne 1 bubmorexa HOK
H AT, Hj https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3aLMs 3HAHUHN
20 KonTtponbnas pabora Nel mo Teme «BerecTpa bubnmnoreka [IOK
Y XUMHYECKUE PEAKIIUM» https://m.edsoo.ru/ff0d4290
Bos — cMmech ra3oB. CocTas BO3ayXa.
21 Kncﬁ}(l)xo 9JIEMEHT M IIPOCTOE Beﬂy:CTBO bubmmorera IOK
poa P m ) https://m.edsoo.ru/ff0d448e
O3oH
dusznueckue 1 XUMHUYECKUE CBOMCTBA
22 KHCIIopo/ia (peakluy OKUCIIEHUs, TOpPEHNE) bubamorexa LIOK
poaa (b - TOP ' https://m.edsoo.ru/ff0d4614
IToustue 06 okcHgax
CrocoOnI Tony4YeHUs KUCIIOpo1a B
23 mabopaTopuun iqn OMLIIJ.IJICIfH(i}TI/I bubnmorexa [OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TennoBoi A3 PeKT XUMHUIESCKON peaKIu,
24 IIOHSTHE O TEPMOXUMHUYECKOM YPaBHEHUHN bubnmorexa [OK
p yp ’ https://m.edso0.ru/ff0d4790
9K30- M SHJOTEPMHUECKUX PEAKIIUIX
Tomnuso (HepTh, YTOIb U METAH).
25 3ar H3HCI-(II/IC(1])303 ¢ a, CII0COOBI iro bubmorexa HOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBpAIICHUS
26 [Ipaktrueckas padora Ne 3 mo Teme bubnmnoreka [IOK

«ITomyueHnue u cobupanue KICIOPO/Ia,

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

N3YUYCHHUC €TO CBOICTBY»

97 Bonopoa — 3memMeHT U IpOCTOE BELLECTBO. bubmmoreka [JOK
Haxoxnenue B mpupose https://m.edsoo.ru/ffod4ddo
08 du3nyeckre 1 XMMUYECKHE CBOMCTBA bubmuoreka [JOK
Bogopoja. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [JOK
29 IT
OHATHE O KHCITOTax 1 COMAX https://m.edsoo.ru/ff0d50d2
30 Crioco0ObI TONTydeHHUst BOIOPO/Ia B bubnuoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
31 «rP}OJ'I eHHe U F<):061/1 aHHe BOIOpOIa bubmmorexa I{OK
i . p AOPONE, https://m.edsoo.ru/ff0d4f42
U3Y4CHUE €TO CBOWCTBY
N bubnuoreka [JOK
32 M i1 00 .3 A
OVAPHBIN OUREM TA308. JAKOH ABOTanpo https://m.edsoo.ru/ff0d542e
Brruncnenus o0béMa, KOJIUYECTBa BEIIECTBA
33 rasa I10 €ro U3BECTHOMY KOJIHYECTB bubmorexa LOK
. y y https://m.edsoo.ru/ff0d55a0
BELIECTBA UIN 00BEMY
Brruncnenus 00bEMOB Ta30B 110 YPaBHEHHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BEMHBIX bubmmorexa [OK
pearh . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusnueckue U XUMHUUYECKUE CBOMCTBA BOIBI bubnnorexa [OK
a https://m.edsoo.ru/ff0d587a
bub6mumoreka [{OK
36 C i. I1 o
ocraB ocHOBaHUU. [ToHsATHE 00 MHAUKATOpAX httos://m.edsoo.ru/ff0d59e2
Bopga xak pactsopurtens. HacelmeHasie u
37 Helfacm epHHHe paCTBO Bl MaI;ICOBaﬂ 0JIsL bubmmorexa [OK
m p PBL. a https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PACTBOPE
38 [MpakTuueckas padora Ne 5 o reme bubnmoreka [JOK
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«IIpuroroBiieHHE PaCTBOPOB C ONPEAEIEHHON
MacCOBOM J10J1€l PaCTBOPEHHOIO BEUIECTBAY

https://m.edsoo.ru/ff0d5eba

KonTponbsHas padora Ne2 o teme

bubmoreka [[OK

39
«Kucnopon. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cocTaB, KiaccupuKaus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHnue u XuMHYECKUE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa [TOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoOBaHUs: cOCTaB, KiaccuuKaIus, bubmuoreka [[OK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyyeHnue u XMUMHYECKHE CBOICTBA bubmuoreka IIOK
OCHOBAHHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocTas, kiaccudukanms, bu6mmoreka [{OK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnne nu XuMHUYECKUE CBOMCTBA KUCIOT bubmmorexa [JOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuorexa [{OK
MOJIyYEHHU S, XHMUYECKHE CBOMCTBA https://m.edso0.ru/00ad9474
[IpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3334 110 TEME bubmuoreka [IOK
47
«OCHOBHBIE KJIaCChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEAMHEHUIN
48 I'enernueckas cBs3b MEXKIY KIACCAMHU bu6mmoreka [JOK
HEOPraHUYECKUX COCTMHEHUN https://m.edso00.ru/00ad9a50
Bbub6munorexa [JOK
49 O06001IeHre U cucTeMaTH3aIusl 3HaHUH
HHCHHE 1 CHETEMATHEAMI SHATH https://m.edso0.ru/00ad9ch2
50 KonTtponbsHas padora Ne3 mo teme "OCHOBHBIE bubmoreka [{OK
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https://m.edsoo.ru/ff0dfee2
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KJIaCCbl HCOPraHNUYCCKUX COCﬂHHeHHﬁ"

https://m.edsoo.ru/00ad9ela

HepBHe TIOIIBITKHU KJ'IaCCI/I(I)I/IKaI_II/II/I

bu6mmoreka [JOK

51 XUMHUYECKUX 3JIEMEHTOB. [1oHATHE O rpymIax
Pyl https://m.edsoo.ru/00ad9ffa
CXOIHBIX DJIEMEHTOB
Ilepnomnmuecknii 3akoH U Ilepnoanueckas
52 CI/ICI:I‘GMI; XUMHYECKHX BHCMCII:{)TO]JSI a.n bubmmorexa [IOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 [1epronpl, rpyMIIbL, HOATP VIIIIBI Bubmiorexa HOK
PHOJBL, TPY » TOATPYH https://m.edsoo.ru/00ada52c
54 Ctpoenne atromoB. CoCcTaB aTOMHBIX SIIEP. bubmuorexa [IOK
H30Tonbl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0YEeK aTOMOB
55 anemeHToB llepuoanyeckoit cucremsl /1. Bubmorexa [JOK
pHOA U https://m.edsoo.ru/00ada6bc
Menneneena
XapakTeprucTHKa XUMUYECKOT0 3JIEMEHTa 10
56 €ro NoJIOKeHUIO B Ilepronuueckon cucreMe bubnnorexa [IOK
pHo https://m.edsoo.ru/00ada824
. . Menaeneera
3nauenue [lepuoanueckoro 3akoHa Jist
57 a3BUTHS HAayKu U npaktuku. JI. 1 bubmorexa [OK
p K B p . I https://m.edso0o.ru/00ada96e
MeHneneeB — y4€HbBIN, IEAAror U rpak1aHuH
DJIEKTPOOTPULIATEIILHOCTH AaTOMOB bubamnoreka [IOK
58
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bub6mumoreka [{OK
59 HMonnas xuMmudeckas CBsI3b
https://m.edsoo.ru/00adac34
60 KoBasieHTHAs moyistpHAst XUMUYECKAs CBA3b Brbmaorexa ITOK
p https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
61 KoBanenTHas HemomsipHasi XMMUYECKasi CBS3b

https://m.edsoo.ru/00adaab9
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https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00adac34
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bu6nunorexa [JOK

62 Crenens owucnenus 1 https://m.edsoo.ru/00adae28
63 OKHUCIUTENBHO-BOCCTAHOBUTEIBLHEIE PEAKIINHU 1 bubmiorexa HOK
peaxtt https://m.edsoo.ru/00adb076
bu6nunoreka [JOK
4 1
6 OKHCIUTEN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb076
65 KonTtponbnas padora Ne4 o reme «CtpoeHue 1 bubnmnoreka [IOK
aToMa. XUMHUIECKas CBI3b) https://m.edsoo.ru/00adb486
66 PesepBHbIit ypok. O000meHue u 1 bubmoreka [IOK
cucTreMaTu3alus 3HaHUui https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001meHue u 1 bu6mmoreka [IOK
cucTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O0001IeHuE 1 1 bu6muoreka LIOK
cucTeMaTu3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 68
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9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne uudposbie
n/ Tema ypoka Becer | KoHTpoJbH IIpakTnyeck
o0pa3oBaTejbHbIE
I 0 bIe padoThI e padboTbl pecypebi
[Tepuognueckuit
3aKOH.
ITepuognueckas bubmmorexa [IOK
cucTema 1 https://m.edsoo.ru/00adb
XUMHYECKUX 59
snemenTos /JI. W.
Menneneena
3aKOHOMEpPHOCTH
B U3MEHEHUHU
CBOWCTB bu6moreka [JOK
XUMHUYECKHUX 1 https://m.edsoo.ru/00adb
DJIEMEHTOB 6b6
IIEPBBIX TPEX
Mepruoa0B
Knaccudukamnus u
HOMeHKNaTypa bubnuorexa [{OK
1 https://m.edsoo.ru/00adb
HEOPraHUYECKUX 7e2
BEIIIECTB
Bunasr
XUMHYECKOHN CBSI3U bubmoreka [JOK
Y TUTIBI 1 https://m.edsoo.ru/00adb
KPUCTaJUTMYECKUX ac6
pEmETOK
KontponbHas
pabora Nel mo
TeMe
«IToBTOpEHUE U 1 1
yriayOnenue
3HAaHUW OCHOBHBIX
paszenoB Kypca 8
KJ1acca
Knaccuduxanus
XUMHUYECKUX bu6mmorexa [JOK
peakuuii mo 1 https://m.edsoo.ru/00adb
pa3IUYHBIM cb0
MpU3HAKaM
[Tonstue o 1 bubnuoreka [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0

CKOpPOCTH
XUMUYECKON
peakuuu. [Toustue
0 FTOMOT'€HHBIX U
reTepOreHHbIX
peaKkuax

https://m.edsoo.ru/00adb
e9a

Ilonsarue o
XHMHUYECKOM
PaBHOBECHH.
dDaxTopHl,

BIIMSIOIINE HA bu6mmorexa [JOK
8 CKOPOCTh https://m.edsoo.ru/00adc
XHUMHYSCKOU 28c
peaxkuu u
MTOJIOYKCHHE
XUMHYECKOT0
paBHOBECHUS
OKUCIUTENbHO- bu6mmorexa [JOK
9 BOCCTaHOBHUTEIIbH https://m.edsoo.ru/00adc
ble PEaKIUK ade
Teopus
AIEKTPOTUTHIECKO
R —— bu6mmoreka [JOK
10 https://m.edsoo.ru/00adc
CuipHEIC U d68
cia0bie
AIEKTPOIUTHI
HNonnbie bubmmoreka [JOK
11 YpaBHEHUS https://m.edso0o.ru/00add
peaxiuii 448
XUMHUYECKHUE
CBOMCTBA KHCIIOT
1 OCHOBaHHH B but6mmoreka [JOK
12 CBETE https://m.edsoo.ru/00add
peCcTaBIeHui 00 5d8
AICKTPOITUTHIECKO
W IuccoIranuu
XuMHUYeCKHue
CBOICTBA COJEN B
bu6mmoreka [JOK
13 cpete . https://m.edsoo.ru/00add
MIPEACTABICHUH 00 8b2
AIEKTPOITUTHIECKO
U IUcCcOLaIin
14 [Tousrue o bu6nmoreka [JOK



https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2

TUAPOJIA3E COJIEH

https://m.edsoo.ru/00add
9d4

O060061IEeHE U

bu6moreka [JOK

15 CHCTEMAaTHU3allH https://m.edsoo.ru/00add
3HAHHUH di2
[IpakTnueckas
pabora Ne 1. bubmuorexa [JOK
16 «Pemenue https://m.edsoo.ru/00add
SKCIIEPHUMEHTAIbH bfa
BIX 33712495
KonTtponbHas
pabora Ne2 o
TeMe
«INEKTPOITUTHYIEC bubnmorexa [IOK
17 https://m.edsoo.ru/00add
Kasl TUCCOIAIs. ec0
XuMudeckue _
peaxIuu B
pacTBopax»
OOmmas
XapaKTePUCTHUKA
— bu6mmoreka [JOK
18 ’ https://m.edsoo.ru/00add
XHUMHUYECKHUE
o fe2
CBOMCTBA Ha
npuMepe xjaopa
XIJ10poBOAOPOI.
ConsgHas KHCIO0TA,
bu6mmoreka [JOK
XUMHYECKHE
19 . https://m.edsoo.ru/00ade
CBOMCTBA,
104
MOJIy4eHHE,
MIPUMEHEHNE
IIpaxTrueckas
pabora Ne 2 o
TeMe «llomyuenue bubmmorexa HOK
20 . ye https://m.edsoo.ru/00ade
COJISTHOM KHCIIOTHI,
. 348
H3ydeHue e
CBOICTBY
Breraucnenus 1o
YpaBHEHUSM
XUMHYECKHUX but6mmoreka [JOK
21 peaxiuii, eciau https://m.edsoo.ru/00ade

OJIUH U3
pEarcHTOB JIaH B
N30BITKE

483



https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488

OOwas

bu6mmoreka [JOK
XapaKTEePUCTHKA
22 https://m.edsoo.ru/00ade
seMeHToB VIA-
64a
TPYIIIBI
AmoTponHsie
Moar(UKAITIT
CepBl.
Haxoxaenue cepbl bubmorexa HOK
23 . N https://m.edsoo.ru/00ade
U €€ CoOeIUHEHNI B
64a
MIPUPOJIE.
XUMHYECKHE
CBOWCTBA CEPbI
CepoBonopon,
CTpOCHUE, bubnuorexa [{OK
24 ¢dusnueckue u https://m.edsoo.ru/00ade
XUMHUYECKHE 802
CBOMCTBA
Oxkcuppl cepsl.
CepHas KHCIIOTAa,
bu6mmoreka [JOK
buznueckue u
25 https://m.edsoo.ru/00ade
XUMHUYECKHE
o a28
CBOICTBA,
MIPUMEHEHUE
XHUMHYECKHE
peakuu,
JIEKaIUE B
OCHOBE
MTPOMBIIICHHOT'O
crocoba
— bub6mmoreka [JOK
26 yqu https://m.edsoo.ru/00ade
CEPHOMN KHCIIOTHI. c8a
XumMuueckoe -
3arpsi3HEHUE
OKpY>Karoleu
cpenbl
COEIMHEHUSIMHU
cepol
Brraucnenue
N — bubmmoreka [JOK
27 https://m.edsoo.ru/00ade
BBIXO0J1a TPOJIYKTa
c8a
peakuu
)8 Oomas bu6mmoreka [JOK

XapaKTepUCTHUKa

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



https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6

snemeHToB VA-
rpynmsl. A30T,
pacnpocTpaHeHue
B MIPUPO/IE,
buznIecKue u
XUMHNYCCKUC
CBONCTBA

eab

AmMmuak, ero
buznIecKue u

bu6mmorexa [JOK
XUMHUYCCKUEC
29 . https://m.edsoo.ru/00adf
CBOMCTBA,
004
MOJIYYCHHUE U
HpI/IMeHeHI/IC
[IpakTnueckas
pabota Ne 3 o
bu6mmoreka [JOK
teme «llonyuenue
30 https://m.edsoo.ru/00adf
aMMHMAKa,
180
U3YYCHUE €0
CBOICTBY
A30THas KUCJIOTA,
e pusznueckue u bubmorexa HOK
31 https://m.edsoo.ru/00adf
XUMHUYCCKHUEC
o 306
CBOMCTBA
Hcnonp3oBanue
HUTPATOB U COJIEH
aMMOHUS B
KauecTBe
MHUHEpaTbHBIX
foGpeHHuii bubnmoreka [JOK
32 Y i https://m.edsoo.ru/00adf
XHUMHUECKOE
518
3arpsi3HCHUE
OKpY>Karoleu
CpeIbl
COCITUHCHUSIMHA
a3ora
docdop. Oxenp
docdopa (V) u
ocopHas
E)HCJ?OTI; bubmmoreka [JOK
33 ’ https://m.edsoo.ru/00adf

dusnueckue u
XHUMUYECKHE
CBOMCTBA,
NOJTy4YeHue

68a



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hcnonn3oBanue

dbocdaroB B
Ka4ecTBe
S — bu6muoreka [JOK
34 P . https://m.edsoo.ru/00adf
yI0OpEeHHIA. 20
3arpsizHeHue T
MPUPOTHON Cpebl
dbocdaramu
VYraepon,
aCTIpOCTpaHEHUE
I]:H I/FI) o;Ie) bubmuoreka [JOK
35 PHPOAS, https://m.edsoo.ru/00adf
buznvecKkue u
doc
XUMHYECKUE
CBONCTBA
Oxkcuapl yriepoja,
X QU3HYECKHE U
XUMHYECKHE
CBOWCTBA. bu6mmorexa [JOK
36 DKOJN0ru4ecKue https://m.edsoo.ru/00adf
POOJIEMBI, ebe
CBSI3aHHBIC C
OKCHJIOM yTJIepoja
(Iv)
VYronbHasg Kkuciaora bubmmorexa LOK
37 . https://m.edsoo.ru/00ae0
u e€ conu
06¢c
[TpakTueckas
pabota Ne 4 o
teMe "[lonyuenue bubnuorexa [JOK
38 VTIICKUCIIOTO Ta3a. https://m.edsoo.ru/00ae0
KauecTBennas 27e
peakius Ha
KapOoHaT-nuoH"
[TepBoHauanbHbIC
MTOHATHUS 00
OB AHIICCKIX bu6mmoreka [JOK
39 P https://m.edsoo.ru/00ae0
BeIeCTBaxX KakK O
ode
COCTMHEHUSIX
yriepojia
KoeMHI 1 ero bubmmoreka [JOK
40 P https://m.edsoo.ru/00ae0
COCTUHCHUS
80a
41 [TpakTnyeckas bubmorexa LIOK
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https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
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https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a

pabota Ne 5.
Pemenne
DKCIEPUMEHTAIIBH
BIX 33724 10 TeME
«BaxxHenmmue
HEMCTAJIJIBI U UX
COCIMHEHUS

https://m.edsoo.ru/00ae0
bf2

42

KonTtponbHas
pabora Ne3 o
TeMe
«BaxHneimue
HEMETaJUIbl U X
COETUHEHUS

bu6mmorexa [JOK
https://m.edsoo.ru/00ae0
el8

43

Oomas
XapaKTepUCTUKA
XHUMHYECKHUX
3JIEMEHTOB —
METAJIJIOB.
Meranmnndeckas
CBS3b U
MeTaJJInyecKas
KpHUCTaJUTNYeCKas
pemeTKa.
du3znyeckue
CBOICTBa
METaJIOB

bub6munoreka [JOK
https://m.edsoo.ru/00ael
03e

44

XuMH4YECKue
CBOICTBA
METaJJIOB.
DIIEKTPOXUMHUYECK
Wl pAn
HanpsHKeHU U
METaJJIOB

but6munoreka [JOK
https://m.edsoo.ru/00ael
156

45

Oo6mue crmocoOb!
MOJTYYCHUS
METaJIO0B.
CnnaBsl.
Breraucnenus 1o
YpaBHEHUSAM
XHUMHYECKHIX
peaKiui, ecinu
OIUH U3
peareHToB

bubmmoreka [JOK
https://m.edsoo.ru/00ael
156



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00ae1156

COZCPIKUT

IpUMECH
[Tonsitue 0 but6munoreka [JOK
46 KOppO3UHU https://m.edsoo.ru/00ael
METAJLJIOB 278
bubmmoreka [JOK
a7 Ienoumrere https://m.edsoo.ru/00ael
METaJLIbI
4b2
OKcupl 1 bubmuoreka IJOK
48 TUAPOKCH JTbI https://m.edso0o.ru/00ael
HATPUS U KT 4b2
[llemounozemensH bubmuorexa [JOK
49 BI€ METaJIJIbI — https://m.edsoo.ru/00ael
KaJIBIIUA U MarHUH 5e8
Baxwneiimue bubmmoreka [JOK
50 COCIMHEHHMS https://m.edso00.ru/00ael
KaJIbIUI 5e8
O06o0meHue u
51 CHCTEMAaTHU3allHs
3HaHWI
JKécTkocTh BOIBI bub6munoreka [JOK
52 U CIIOCOOBI €€ https://m.edsoo.ru/00ael
yCTpaHEHUS 886
IIpaxTrueckas
pabota Ne 6 o bubmuorexa LIOK
53 teme "XKEcTkocTh https://m.edsoo.ru/00ael
BOJIBI 1 METOMBI €€ ae8
ycTpanenus"
bub6munorexka [JOK
54 AnroMuHUT https://m.edso0.ru/00ael
c64
AmMdorepHbIie bubnuoreka [JOK
55 CBOMCTBA OKCHIA https://m.edso00.ru/00ael
¥ THIPOKCHIA c64
bu6mmorexa [JOK
56 Keneso https://m.edsoo.ru/00ael
dsé
Oxcupl,
HPOKCH B H bu6mmoreka [JOK
57 P https://m.edso00.ru/00ae3
comu xene3a (1) u
5e6
xenesa (1)
58 O06o0meHue u



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6

CHUCTEMATH3AIINS
3HAaHUU

59

[IpakTnueckas
pabora Ne 7.
Pemenue
SKCIIEPUMEHTAJIbH
BIX 33124 10 TeME
«BaxHneinmmue
METaJIbl U UX
COCTUHECHHU S

bu6mmoreka [JOK
https://m.edsoo.ru/00ae3
de8

60

Breraucnenus 1o
YpaBHEHUSIM
XUMHYECKHX
peakiuu, ecinu
OJINH U3
peareHToB JlaH B
U30BITKE HUIN
COHEPIKUT
MIPUMECH.
Breraucnenus
MacCOBOM J0JIH
BBIXO/1a MPOJIYKTA
peakuuu

but6munoreka [JOK
https://m.edsoo.ru/00ael
750

61

O000mieHue u
CHUCTEMATH3AIINS
3HAHUH

62

KonTtposnbHas
pabora Ne4 o
TeEME
«BaxHeimue
METaJIbl U UX
COCTUHEHUS

63

BemectBa n
MaTepHalbl B
IIOBCEIHEBHOU
JKH3HH YeJIOBEKa

bu6muoreka [JOK
https://m.edsoo.ru/00ae3
50

64

XuUMHYECKOE
3arpsi3HEHUE
OKpY>Karoleu
cpenbl

bu6munoreka [JOK
https://m.edsoo.ru/00ae4
270

65

Ponb xumuu B
pelieHnn
HKOJIOTHYECKUX

bu6mmoreka [JOK
https://m.edsoo.ru/00ae4
270



https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

npodiem
PesepBHEIIT YPOK.
P P bu6mmoreka [JOK
0O0001eHue 1
66 1 https://m.edso0.ru/00ae0
CUCTEMAaTH3AIHA
o dOa
3HAHUN
PesepBHEIIT YPOK.
P P bu6mmoreka [JOK
O0001IeHue 1
67 1 https://m.edsoo.ru/00adb
CUCTEMAaTH3AaIHA
. 33c
3HAHUN
PesepBHEII YPOK.
0 6OgﬂleHI/IeyII; bu6mmoreka [JOK
68 1 https://m.edsoo.ru/00ad9
CUCTEMATH3AINA
o cb2
3HAHUI
OBIIEE
KOJIMYECTBO 68
YACOB I10
TTPOITPAMME

YYEBHO-METOAUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Xumust: 8-1 kiacc: 0a30BbIN YPOBEHB: YUEOHUK; 5-€ U3/laHue, nepepadboTaHHOe,

8 kiacc/ I'abpuensn O.C., OctpoymoB WU.T"., Cnankos C.A. AKIIMOHEpHOE

obmectBo «M3aaTenscTBo «IIpocBemienne»

* Xumus: 9-i kiacc: 6a30BbIl ypOBEHB: YUCOHUK; 5-€ U3gaHue, nepepadoTaHHOE,

9 xnacc/ I'abpuensna O.C., Octpoymon WU.I"., CnaakoB C.A. AKuioHepHOE

obmectBo «M3matenbctBO «IIpocBemnienne

METOANYECKHUE MATEPHUAJIbBI JJIAA YUYUTEJA

AM. Pageuxuii. Xumus. [unaktuueckuil Mmatepuai. 8-9 kiaccel. M.

[Ipocsemenne



https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2

U PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://edsoo.ru/

https://educont.ru/

https://resh.edu.ru/

http://school-collection.edu.ru/catalog/
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