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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOTO 00IIIeTO 00pa30BaHMs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOEHHUS OCHOBHOW 00pa30BaTeiIbHON MpPOTpaMMbl OCHOBHOTO
obmiero obOpasoBanus, npexacraBieHHbix B ®I'OC OO0, a takke Ha OCHOBE (enepaibHOI
paboueil mporpaMMbl BOCIIUTAHHUS M C Y4ETOM KOHIENIMU IMPEToaBaHusl y4eOHOTO MpeaMeTra
«XuMus» B oOpazoBareabHbIX opranusanusax Poccuiickoit @eneparuu.

[Iporpamma mo XuMuu Aa€T TMPEACTABICHHE O WENsAX, OOmIel crparerun oOydeHwus,
BOCIHUTAHUS M DPA3BUTUSA OOYUYAIOIIMXCS CPEACTBAMH Y4eOHOTO TMpPEIMETa, YCTaHABIHUBACT
o0s3aTeNIbHOE TIPEIMETHOE COJIEPKAHKE, MPEIYCMAaTPHBACT paclpeielieHHe ero mo Kjiaccam u
CTPYKTypHUpPOBAHHE TI0 pa3/iesiaM B TeMaM MPOTPaMMBI 10 XUMHH, ONPEACISIET KOJIMYECTBEHHBIC
M KA4eCTBEHHBIE XapPAKTEPUCTUKH COJICP)KaHUS, PEKOMEHIYEMYIO IIOCIIEeI0BaTEIbHOCTh
W3YyYCHHS XUMHH C YIETOM MEXIPEIMETHBIX U BHYTPUIPEAMETHBIX CBS3EH, JIOTUKU y4eOHOTO
mporiecca, BO3PACTHBIX 0COOCHHOCTEH 00ydJaroiXcs, OnpeaesseT BO3MOKHOCTH TpeMeTa IS
peanu3anui TpeOOBaHUN K pe3ylibTaraM OCBOEHHs OCHOBHOW 00pa30oBaTeIbHOM MpOrpamMMbl Ha
YPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHms, a TaKKe TPeOOBaHUHN K pe3ylnbraraM 00y4eHUs] XUMUU
HAa YpPOBHE IeJie W3y4eHHUs TMpeIMeTa ¢ OCHOBHBIX BHUAOB Yy4eOHO-TIO3HABATEIHHOM
JEeSITENIbHOCTH 00y4arolerocs o 0CBOEHUIO y4eOHOro Cofep KaHMUsL.

3HaHUe XUMUH CITY’)KUT OCHOBOH /7151 (JOPMHUPOBAHKSI MEPOBO33PEHHSI 00y4YarOIIerocs, ero
MPEACTaBICHNN 0 MaTepUATLHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POpMUpPyEMbIe XUMHUEH
MIPEACTABICHUS O B3aMMOTIPEBPANICHUSX YHEPTUU U 00 SBOIIOIUH BEIIECTB B IPUPOJIE, O TYTAX
pemieHusl TIOOANBHBIX TMPOOJIEM yCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CBHIPHEBOH,
SHEPTETHYECKON, TIMIIEBON M SKOJIOTHYECKOI 0e301MacHOCTH, MPOOIIEM 3IpaBOOXPaHCHUSI.

N3yueHnne xumuu:

CIIOCOOCTBYET pean3alii BOSMOXKHOCTEH Ul CaMOpPa3BUTHS U (OPMHUPOBAHUS KYJIBTYPBI
JUYHOCTH, e€ 001Iel 1 PyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHHE MBIILUICHUS U TBOPYECKUX CIIOCOOHOCTEN 0Oydarommxcs,
HAaBBIKOB WX  CAMOCTOATENBHOM  Y4eOHOM  JEATETBHOCTH,  OKCIIEPUMEHTAIBHBIX U
UCCIICZIOBAaTENbCKUX YMEHHMH, HEOOXOJMMBIX KaK B MOBCEIHEBHOM JKMU3HH, TaKk H B
npodecCHOHABHOMN ESTEeNbHOCTH;

3HAaKOMHT CO CHENU(HUKON HAaydYHOTO MBIIIJICHHS, 3aKJIaJIbIBA€T OCHOBBI IIEIOCTHOTO
B3IVIs1/1a HAa €AMHCTBO MPHUPOBI M YEIOBEKA, SIBJISIETCS OTBETCTBEHHBIM 3TAallOM B (hOpMHPOBaHUU
€CTECTBEHHO-HAyYHOH IPaMOTHOCTH 00YJaIOIINXCS;

CrocoOCTBYeT (OPMUPOBAHUIO LIEHHOCTHOTO OTHOLICHHS K €CTECTBEHHO-HAYYHBIM
3HAHWAM, K TIPUPOJE, K YEIOBEKY, BHOCHT CBOM BKJaJ B OJKOJOTMYECKOoe 0Opa3oBaHHUE
00yJaroImmxcs.

JlanHble HampaBieHUs B OOyuYe€HHMM XUMHHU OOECIIEUMBAIOTCS CHENM(UKON CopepKaHus
y4e0HOTO0 MpeMeTa, KOTOPBIH SBISETCS MeNarorndecky a1alTHPOBAaHHBIM OTpakKeHHEM 0a30BOi
HayKH{ XUMHH Ha OTIPEeeIEHHOM 3Tare e€ pa3BUTHA.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIEero oOpa3oBaHMS OPHEHTHPOBAH Ha OCBOCHUE
0Oy4JaroIMMHCS CUCTEMBI NIEPBOHAYAIBHBIX TOHATUI XHMMHUHU, OCHOB HEOPTaHWYECKOH XUMHU H
HEKOTOPBIX OTAETbHBIX 3HAUUMBIX MOHATUI OpPraHn4ecKoi XMMHUU.

Crpykrypa cojep)kaHusi IpOrpaMMBbl MO0 XMMHUU C(OPMHPOBAHA HA OCHOBE CHCTEMHOIO
noaxona Kk e€ usydeHuto. CojeprkaHue CKJIAJbIBACTCSI U3 CUCTEMBbI HMOHATHM O XMMHUYECKOM
SNIEMEHTE M BEIIECTBE M CHUCTEMbl MOHATHH O XMMHYeckoil peakiuu. OOe 3TH CHCTEMbI
CTPYKTYpHO OpPTraHM30BaHbl MO MPUHIMITY MOCIEI0BATEIbHOTO Pa3BUTHUs 3HAHUN Ha OCHOBE
TEOPETHUECKUX MPEACTABICHUIN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKY/ISIPHOTO Y4eHHs KaK OCHOBBI BCETO €CT€CTBO3HAHMUS;

— Ilepuoanyeckoro 3akona JI. 1. MeneneeBa kak 0CHOBHOTO 3aKOHA XUMHH;

— Y4EHHS O CTPOCHHUHU aToMa U XUMUYECKOH CBS3H;

— MPEJICTaBIECHUH 00 ANMEKTPOIUTHUECKON TUCCOIMALINN BEIIECTB B pACTBOPAX.



Teopernueckrue 3HaHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYyYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIHHO OT OHOTO YPOBHSI K IPYrOMY, BBITIOJTHSS
GbyHKIIMM 0OBSICHEHHSI M IPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS M BOSMOXKHOCTEH MPAKTHIECKOTO
MPUMEHEHHS U TIOTy4YSHHS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMmbl MO XHMHH CIOCOOCTBYET (DOPMHPOBAHHUIO TPEICTABICHHUS O
XMMHUYECKOM COCTaBIIOIIEH HAydHOW KapTHHBI MHMpPAa B JIOTHUKE €€ CHUCTEMHON IPUPOJBL,
LIEHHOCTHOI'O OTHOIIEHMSI K HAyYHOMY 3HAHUIO M METOAaM MO03HAaHUS B Hayke. M3yuenue xumuu
MPOUCXOMUT C TMPHUBICUYCHHEM 3HAHWKW W3 paHee M3YYCHHBIX YUYEOHBIX IPEIMETOB:
«Oxkpyxaroiuit Mup», «bruonorus. 5—7 knaccel» U «Pu3nKa. 7 KI1acc».

[Ipu M3ydyeHnH XUMHUH POUCXOAUT (POPMHUPOBAHKE 3HAHUH OCHOB XUMHUECKON HAyKH KaK
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUIECKOMN IESTEIFHOCTH YeIOBeKa M KaK OJTHOTO
13 KOMIIOHEHTOB MMPOBOW KyJIbTYphl. 3ajadya y4eOHOTo MpeiMeTa COCTOUT B (hOPMHUPOBAHUU
CHCTEMBl XMMHUYECKUX 3HAHWNH — BaXKHEHIMX (DaKTOB, MOHATHH, 3aKOHOB M TEOPETUUECCKHUX
MOJIOKEHUH, JOCTYNHBIX O0O0OOIIEHWH MMPOBO33PEHUECKOTO XapakTepa, S3blka HayKd, B
MPHOOIICHNN K HAyYHBIM METO/IaM TIO3HAHUS TPU U3YYEHUH BEIIECTB M XUMHUYECKUX PEAKIN, B
(GOpMHpPOBAaHUM W pa3BUTHM TIO3HABATENBHBIX YMEHHH M WX TNPUMEHEHHH B Y4eOHO-
MIO3HABATENIbHON M y4eOHO-UCCIIEN0BATENbCKON JESITENbHOCTH, OCBOCHUHU MpaBUi 0€3011acHOTO
oOpallleHus ¢ BelIeCTBaMU B TOBCETHEBHOM JKU3HH.

[Ipy W3yueHUM XUMUU HAa YPOBHE OCHOBHOIO OOIIEro oOpa3oBaHUS Ba)KHOE 3HAYECHUE
MPUOOPENH TaKue 1eJH, KakK:

— (opMHpOBaHNE MHTEIJIEKTYaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOPa30BaHMUIO,
COTPY/IHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO pEIIeHUuH, CHOCOOHOW aJanTHUpOBaThCs K
OBICTPO MEHSIOLIMMCS YCIOBUSM KU3HU;

— HampaBJICHHOCTh OOYYeHHS Ha CHCTEMaTH4YeCKOoe TNPHOOIICHHE OOYyJaromuxcs K
CaMOCTOSITEJIbHOM ~ TO3HABaTENbHON  NEATENbHOCTH,  HAyYHBIM  METOJaM  [O3HaHUS,
(hOpMHUPYIOIITUM MOTHBAIIMIO M PA3BUTHE CIIOCOOHOCTEN K XUMHUU;

— oOecrieueHre YCJIOBHH, CHOCOOCTBYIOIIMX MPHOOPETCHUIO OOYJaIONIUMHUCS OIIbITa
pazHooOpa3HON AEsITeNbHOCTH, MO3HAHHUS M CAaMOTO3HAHUSA, KJIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIMH ), UMEIOUINX YHUBEpPCATbHOE 3HAYCHUE I Pa3IMUHBIX BUIOB JIESATEILHOCTH;

— ¢dopmupoBanue o01Iel QYHKIIMOHATBEHON U €CTECTBEHHO-HAYYHONH TPAMOTHOCTH, B TOM
quclie YMEHHH OOBSCHATh W OLEHHUBATH SIBJICHUS OKPYXKAIOIIEr0 MUpPA, UCIONb3Ys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU HU3YYEHUH XHUMUU, NPUMEHATh HX TMPU pELIeHUH MpoldieM B
MTOBCEIHEBHOM KM3HU U TPYIOBOU AESITEILHOCTH;

— ¢opMUpoBaHUE Y 00yUaIOIIUXCSA TYMAHUCTUYECKUX OTHOIICHUH, MOHUMAaHUS LIEHHOCTH
XMUMHYECKUX 3HAHUH Ui BBIPAaOOTKH HKOJIOTHMYECKU I[eJIecO00pa3HOro MOBENCHHS B OBITY U
TPYIOBOM AESATETLHOCTH B LIENSX COXPAHEHHUS CBOErO 3/I0POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpebl;

— pa3BUTHE MOTHUBAIMH K OOYUEHHI0, CTIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIHUTAHUIO
Ha OCHOBE YCBOCHHMS OOIIEYEIOBEUECKUX IIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
MpoQuIIs U HAIIPABJICHHOCTH JajdbHEHIIero o0y4eHus.

OO1ee yuCiO 4acoB, OTBEACHHBIX AJIS M3YYEHUS XMMUU Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanusl, cocTaBiseT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Henento), B 9 kinacce — 68
qacoB (2 yaca B HEJIEIIO).



COAEP) KAHUE OBYYEHUA

8 KIIACC

IlepBoHauYaIbHBIE XUMHYECKUE TIOHATHS

[Ipenmer xumuu. Poiap XMMUK B KH3HM 4YEJIOBEKa. XMMHUS B CHUCTEME HayK. Tejla W BellecTBa.
du3nyuecKkue CBOMCTBA BELIECTB. ArperatHoe coctosinue Bemect. [lonsaTre o MeTofgax mo3HaHUS B XUMUU.
Uucrele BemecTBa U cmecu. CiocoObl pa3ieiecHust CMECe.

ATOMBI M MOJIEKYIbl. XHUMHYECKHE OHJIeMEHThl. CHMBOJBI XUMUYECKHX 3JIeMEHTOB. IIpocThie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYIIIPHOE YUYCHHE.

Xumudeckas ¢opMmyna. BalleHTHOCTh aTOMOB XMMHYECKHX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA COCTaBa
BemectB. OTHOcHUTENbHas atoMHas Macca. OTHOcCUTENbHAsh MOJIEKYIsipHas wmacca. MaccoBas J10Jis
XUMHYECKOTO JIEMEHTA B COCIMHECHUH.

KonmuectBo BemecrBa. Mosb. MonsipHasg macca. B3auMOCBSI3b  KOJIMYECTBA, MAacChl M 4YHCIIA
CTPYKTYPHBIX €IUHHUI] BelecTBa. Pacu€Trl o popmyrnamMm XUMHUECKUX COCTUHEHU.

du3nUecKrue U XUMUUYECKHE SBIICHUA. XUMUYECKasl peakius U e€ Mpu3HaKu. 3aKOH COXPaHEHUSI MacChl
BEIIECTB. XUMHUYECKHe ypaBHEHHS. Knaccudukanus XWMHUECKHUX peakiui (COCAMHEHUS, DPa3JI0KEHHUS,
3aMernieHus, oOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYI0H, MpaBuiiaMyd paboTHl B J1aboparopuul U NMpuéMaMu OOpalieHus ¢
abopaTOpHBIM 00OPYIOBaHHEM, M3YUYEHHE W ONUCaHHE (PU3UYECKUX CBOMCTB OOpPA3IOB HEOPTaHUYECKUX
BEIIECTB, HaOmMoAeHNE (pu3nyeckux (IU1aBeHNe BOCKA, TassHUE JIb/Ia, paCTUPAaHUE caxapa B CTYIKE, KUTICHHUE
Y KOHJICHCAIIUS BOJIbI) MU XUMHUYECKUX (TOPEHUE CBEYM, MMPOKATMBAHUE MEIHOMN MPOBOJIOKH, B3aUMOJICHCTBHE
MeJa C KHUCJIOTOM) sIBI€HUHM, HAOMIONeHHEe M ONHCaHHe NPU3HAKOB MPOTEKAaHUS XUMHYECKUX pPEeaKIHi
(pa3noxeHue caxapa, B3aMMOJCHCTBHE CEPHOM KHUCIOTHI C XJIOPHUAOM Oapus, pa3joKeHHUEe THAPOKCHIA MEIH
(I mpu HarpeBaHuH, B3aMMO IciiCTBHE XKele3a ¢ pacTBopoM coitu meau (1), n3yaerre crmocoOOB pasieneHus
CMECei: ¢ MOMOIIBI0 MarHuTa, (GUIBTPOBAaHHE, BhIIAPUBAHUE, NUCTUIUIAIMSA, XpoMarorpadus, MpoBeIeHNE
OYMCTKH TIOBAPEHHOM COJIM, HAOJIONCHUE M OMHMCAHHUE PE3yJIbTAaTOB MPOBEJACHUS OMBITA, WILTFOCTPUPYIOIIETO
3aKOH COXpaHEHHUs MACChl, CO3/IaHUE MOJICIICH MOJICKYIT (II1apOCTEPKHEBBIX).

BaxHeiinmue npeacraBuTe/ M HEOPraHU4eCKUX BellecTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — snemeHT U npoctoe BemecTBo. Haxoxnenne
KHCJIOpOJia B Mpupoje, GU3MvIeckne U XMMHUYECKHe cBOMcTBa (peakmuu ropeHus). Oxcumapl. [Ipumenenue
kucioposa. CriocoObl MOMyYeHUsT KACI0poaa B 1ab0paTopru U MPOMBIIIIICHHOCTH. KpyroBopoT kuciaopoaa B
npupoje. O30H — aJuToTpoITHas MOTU(UKAIINS KUCTIOPOa.

TeroBo# 3pHEeKT XMMUYECKOW peaKIuy, TEPMOXUMHYECCKUE YPaBHEHUS, SK30- U SHIOTCPMUUYCCKHE
peakruu. TomauBO: yroib M METaH. 3arps3HEHUE BO3AyXa, YCHICHHE MapHUKOBOTO 3(deKTa, pa3pylicHue
030HOBOTO CJ04.

Bomopon — snemMeHT W mpoctoe BemecTBo. HaxokaeHue Bojopona B NpUpoae, (U3HYECKUE H
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MmosydeHus. KuciaoTel u comm.

MounsipHbIit 00bEM ra30B. PacuéTel M0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoiicTBa Bojabl. Bojma kak pactBopuTeiab. PacTBophl. HackllieHHbIE U HEHACHIIIEHHbIE
pactBopbl. PacTBOpUMOCTH BellleCTB B BoJie. MaccoBasi J10Jisl BEIIECTBA B pacTBOpE. XUMHUYECKUE CBOMCTBA
BoAbl. OcHoBaHusA. Ponb pacTBOpoB B NpHpoAEe UM B KU3HU 4enoBeKa. KpyroBopoT BOAbl B HpPHUPOAE.
3arpsi3HeHue NPUPOIHBIX BoJ. OXpaHa U OYMCTKA MIPUPOIHBIX BOJL.

Knaccudukarus neopranuueckux coeaunenuid. Oxcuapl. Knaccudukaius okCuaoB: coneodpasyomine
(ocHOBHBIE, KUCJIOTHBIE, aMmdoTepHble) U HeconeoOpazyromue. Homenknarypa okcuaoB. dusuueckue u
XUMUYECKHE CBOMCTBA OKCHIOB. [lonmydueHne OKCHI0B.

OcHoBanus. Knaccudukanust ocHOBaHHWiL: MIENOUYM U HEpacTBOpUMBbIE OCHOBaHWsA. HomeHknaTypa
OCHOBaHUU. PU3NYECKUE U XUMUUYECKUE CBOMCTBA OCHOBaHUM. [lonyyeHrne 0OCHOBaHMUIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kucioT. @u3ndeckue M XMMUYECKHE CBOWCTBA
kucnot. Psaa aktuBHoctr MetauioB H. H. bekerosa. ITonydenue kucmor.

Conu. Homenknarypa coineid. @u3nueckue U XuMHUeckue cBorcTra conel. [lonyuenue coneil.

I'eneTnyeckast CBSI3b MEXKy KJIacCaMU HEOPraHUYECKUX COECANHEHUH.

Xumuueckuit IkKcnepumenm:

KaueCTBEHHOE OMNpeJelieHne COAEpKaHUS KUCIOpoJa B  BO3MAyXe, TMOJy4eHHE, CcOoOHMpaHue,
pacrmo3HaBaHHE W M3YYEHHE CBOMCTB KHCIOPOJa, HAOMIONEHHUE B3aWMOJCHUCTBUS BEIIECTB C KUCIOPOIOM H
yCIIOBUSI BO3HUKHOBEHHS WM TMPEKpaIeHUs TopeHus (MoXkapa), O3HAKOMIIEHHE C o0Opa3llaMd OKCHUIOB H
OTIMICAaHME MX CBOWMCTB, MOJYy4YeHHE, COOMpPAaHUE, pacro3HaBaHHE W HM3YYE€HHE CBOICTB BOJOpOJAa (TOpPEHHE),
B3auMoJieiictue Bojopoga ¢ okcuaom wmenud (Il) (BO3MOXXKHO HMCHONB30BaHUE BUIEOMATEPHANIOB),



HaOmoneHne 00pa3loB BEIIECTB KOJIMYECTBOM | MOJIb, MCCIeOBaHNE 0COOEHHOCTEH pacTBOPEHHS BEIIECTB C
Pa3IMYHON PaCTBOPUMOCTBIO, IPUTOTOBIEHUE PACTBOPOB C ONPENCIEHHON MAaCCOBOW JI0JIEH PACTBOPEHHOIO
BEILIECTBA, B3aUMOJEHCTBUE BOJbl C METAUIAMU (HAaTpUeM U KajablueM) (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPUAIIOB), HCCIIEIOBAaHUE O0pPa3ll0OB HEOPTaHWYECKUX BEIIECTB PA3IUYHBIX KIJIACCOB, HAOMIOICHHE
M3MEHEHHUsI OKPaCKU MHIMKAaTOPOB B pacTBOPAx KUCIOT U IIEJI0UeH, U3y4eHNE B3aUMOACUCTBUS OKCUIa MEIU
(I) ¢ pactBOpOoM CepHOM KHCIOTBI, KHCJIOT C METaJJIaMH, PCaKIMi HEHTpaau3aliy, IOIydeHHES
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHEHME OJHOTO MeETajjla JpYyrMM W3 pacTBOpa COJIM, pEUICHHE
SKCIIEPUMEHTAIBHBIX 33/a4 110 TeMe «BaxkHelIne KIacchl HEOPraHUYECKUX COEAMHEHUI.

Ilepuonnyecknii 3axkon u Ilepuonnueckas cucrema xumuieckux iementos /. M. MengeseeBa.
Crpoenne aromoB. XumMnueckas ¢Bsizb. OKHCJIUTETbHO-BOCCTAHOBUTEIbHbIE PEAKIIUA

[lepBbie MOMBITKU KiIacCU(PUKALUMA XUMHUECKUX J1€MEHTOB. [IoHATHE O Ipynmax CXOAHBIX IEMEHTOB
(11€70YHbIE U IIEJOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, HHEPTHBIE Ta3bl). DJIIEMEHTHI, KOTOpblE 00pa3yroT
amM(OTEepHBIE OKCHU/IBI 1 THAPOKCHU/IBI.

[lepnomnueckuit 3akoH. Ilepmommueckass cucremMa xumudeckux siemeHToB [[. WM. Menpneneesa.
Kopotkonepronnas u anmuuHonepuoaHas Gopmbl [lepuoauueckoil cuctembl XxumMuueckux sinementos I, U.
Mengeneesa. Ilepuoasr u rpynnel. @U3NYECKHl CMBICIT MOPSAKOBOTO HOMEpPA, HOMEPOB MEPHOJIAa U T'PYIIIIbI
JJIEMEHTA.

Crpoenne atomoB. CocraB atoMHbIX sifiep. M3otonsl. DnekTpoHsl. CTpoeHHE ANIEKTPOHHBIX 000JI0UeK
aromoB nepBbIX 20 xumuueckux snemeHToB [lepuoanueckoii cuctems J[. 1. MenneneeBa. Xapakrepucruka
XUMHUYECKOTO AIEMEHTA M0 €ro nojoxenuto B [leprnonnueckoii cucreme J[. . Menneneena.

3aKOHOMEPHOCTH HM3MEHEHMsI paJuyca arOMOB XHMHUYECKHUX OJIEMEHTOB, METAIUIMYECKUX H
HEMETANIMYECKUX CBOMCTB MO TpyIIiaM U IeproiaMm.

3navyenue Ilepuonnyeckoro 3axoHa u Ilepronnyeckoil cucTeMbl XUMUYECKUX IIEMEHTOB JUIS Pa3BUTHS
Hayku U npaktuku. J[. 1. MenzaeneeB — yu€HbIi U IpaKJTaHHH.

Xumudeckasi CBs3b. KoBasieHTHast (TOJISIpHAsE W HETOJISIPHAs) CBSI3b.  DJIEKTPOOTPHUIATEIBHOCTH
XUMHUYECKUX 31eMeHTOB. loHHasI CBSI3b.

Crenenp okucieHus. OKUCIUTENBHO-BOCCTAHOBUTENbHBIE peakuuu. Ilpomeccsl oxkucineHus u
BOCCTAHOBJIEHUS. OKUCIIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuil IKCnepuUMeHm .

u3ydyeHue oOpas3loB BEIIECTB METAUIOB U HEMETAJUIOB, B3aMMOJEWUCTBUE THUIPOKCUIA ILUHKA C
pacTBOpamMu KHUCJIOT M IIEJOYel, IPOBEACHHE OINBITOB, WIUTIOCTPUPYIOLUIUX MPUMEPBI OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIUil (TOpeHre, peaKIK Pa3ioKEeHUs, COSTUHEHUS).

Mesxicnpeomemmwie ceasu

Peanuzanus MexnpenMeTHBIX CBSI3€d IPU M3YYEHUHU XMMHUU B 8 KJAcce OCYILECTBIISIETCS 4Yepe3
HCIOJIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATHH, TaK U MOHSATUH, SBISIONIMXCS CUCTEMHBIMU IS
OTJIENbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecrecTBEHHO-HAYyYHbIE MOHATHS: HAydHbIN (DakT, TUNOTE3a, TEOpHUs, 3aKOH, aHANU3, CHUHTE3,
KJlacCU(pUKaIMsA, MEePUOAUYHOCTb, HAOIIONEHHE, OKCIIEPUMEHT, MOJICIUPOBAHUE, H3MEpPEHHUE, MOJEIb,
SIBIICHHE.

®u3nka: Marepusi, aroM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIUJ, HU30TOIbI, PaJuOAKTUBHOCTb,
MOJIEKY/Ia, OJJICKTPUUECKUN 3apsiji, BEUIECTBO, Tejo, OO0BbEM, arperaTHOe COCTOSHUE BEIIECTBa, Tras,
¢dbuznyeckre BeITUYHUHBI, SIUHHUIIBI H3MEPEHUs, KOCMOC, TIaHeThl, 3BE3/1bl, COHIIE.

buomnorus: porocunTes, npixanue, buocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MHUHEpaNbI, TOPHBIE TOPObI, MOJIE3HbIE UCKOIAaeMbIE, TOIUIHBO,
BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo u xumnuyeckasi peakuus

[lepuomnueckuii 3akoH. llepumonmueckas cucrema xumuueckux dneMeHToB [[. M. Menneneesa.
CrpoeHue aroMOB. 3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB,
KaJIUsl, KaJbLUs U UX COCIMHEHUNW B COOTBETCTBUHU C IIOJIOKEHHEM AIEMEHTOB B [lepuonuueckon cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BBl XMMHUYECKOM CBS3U. THIBl KPUCTAIMYECKUX PELIETOK, 3aBUCUMOCTh
CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIETKU U BUJIa XUMHYECKOU CBA3H.

Knaccudukamus u HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILIMXCS K Pa3JIM4YHbIM KJIACCaM HEOPraHWYECKUX COEAMHEHUM, TEHETUYECKasl CBSI3b HEOPraHUYECKUX
BEIIECTB.



Knaccugukanust XMMHUUECKUX peakIfil o pa3IudHbIM MPU3HAKaM (110 YHUCITY U COCTABY YYacCTBYIOIIMX
B PEaKLMH BEIIECTB, [0 TEIJIOBOMY 3(PQEKTY, 0 U3MEHEHHUIO CTETICHEH OKUCICHHUSI XUMUYECKUX HJIEMEHTOB,
1Mo OOpaTUMOCTH, IO YYaCTHIO KaTalu3aTopa). DK30- M DHIOTEPMUYECKHE PEaKIUH, TEPMOXUMHYECKUE
ypaBHEHHSI.

[TonsitTne o ckopoctu XUMHUYECKOM peakiuu. [loHsTHe 00 00paTUMBIX U HEOOPATUMBIX XUMHUYECKHUX
peakiusax. IloHATHE O TOMOTEHHBIX W TETEpPOreHHbIX peakiusx. llonstue o karamuze. I[lonstue o
XMUMUYECKOM paBHOBecHH. DaKTOPbHI, BIMAIOUIME HA CKOPOCTh XUMHUYECKOW pEakiuu U TOJOKCHUE
XUMHYECKOTO PAaBHOBECHSI.

OKHUCIUTENEHO-BOCCTAHOBUTEIBHBIE peaxiuy, AIIEKTPOHHBIN OanaHc OKHCITUTEIHHO -
BOCCTAaHOBUTEIbHON peakuuu. COCTaBIeHHE YpPaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIHNA C
HCII0JIb30BAaHUEM METO/1a IIEKTPOHHOIO OanaHca.

Teopust 3MEKTPONIUTUYECKON AUCCOLUAIMM. OJEKTPOIUTHI M HEIEKTPONUTh. KaTuoHbI, aHHOHBI.
MexaHu3M JUCCOIMANMN BEIIECTB C PA3JIMYHBIMUA BHJAMH XHUMHYECKOH CBs3u. CTeneHb IMCCOLMAIIHH.
CunbHbI€ U ci1a0ble AEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. YCmoBHs MPOTEKaHUs PeaKInii HOHHOTO OOMEHa, MOJTHBIE W COKpaIlEHHbIE
MOHHBbIE YypaBHeHHsA peaknuil. CBoilcTBa KHCJIOT, OCHOBaHMW M COJ€M B cBeTe MNpeAcTaBlIeHU 00
AIIEKTPOJIMTHYECKON aucconunanyu. KadecTBeHHbIe peaknnuu Ha oHEL. [ToHATHE O THApONH3E COMeii.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C MOJETSMH KPUCTAIUTMUECKUX PEIIETOK HEOPraHWYEeCKHX BEIIECTB — METaUIOB H
HeMeTaioB (Tpaduta M anmasa), CIOXKHBIX BEIIECTB (XJIOpHWAAa HATPHUA), HCCIEIOBAHUE 3aBUCHMOCTU
CKOPOCTH XHUMUYECKOW PEaKIy OT BO3ICHCTBHS pa3IMYHBIX (AKTOPOB, UCCICTOBAHUE DIIEKTPOIPOBOTHOCTH
PacTBOpPOB BELIECTB, Mpolecca IUCCOLMALUU KUCIIOT, 1iesiouel U cosiel (BO3MOYKHO HCIIOJIb30BAHUE BHJIEO
MaTepHajoB), MPOBEICHUE OMBITOB, WUTIOCTPHUPYIOMIUX TPU3HAKU TMPOTEKAHHUS PEaKIUii MOHHOTO OoOMeHa
(oOpa3oBaHue oOcalka, BBIJAEIIEHWE Tra3a, 0Opa30BaHUE BOJBI), OIBITOB, WJUIIOCTPUPYIOIIMX MPUMEPHI
OKHCITUTEITFHO-BOCCTAHOBHUTENBHBIX PEAKIN (TOpEHHE, PEaKIINU PA3IIOKEHHS, COSTUHECHNUS), paCTIO3HABAaHHE
HEOPraHWYECKUX BEIIECTB C MOMOIIbI0 KAUeCTBEHHBIX PEAKIMK HAa WOHBI, PEHICHHE SKCIIEPHMEHTAIBHBIX
3ajad.

Hemerannbl 1 MX coeIUHEHUS

OOmast xapakrepucTuka TrajgoreHoB. (OCOOCHHOCTHM CTPOEHHS AaTOMOB, XapaKTE€pHbIE CTEIEHU
okucnenus. Crpoenre u GU3NUECKUE CBOKWCTBA MPOCTHIX BEIIECTB — rajJOreHOB. XUMHYECKHUE CBOMCTBA Ha
npuMepe xsopa (B3aMMOJEHCTBHE C MeETa/llaMH, HEMeTallaMH, Iejaodamu). XsopoBomopona. ColsHas
KHCJI0Ta, XHMUYECKHE CBOMCTBA, MOJy4eHUE, TPUMEHEHHe. JeficTBHE XJI0pa U XJIOPOBOJOPOJA HAa OPraHU3M
4esoBeka. BaxkHel1e XI0pyuIbl U UX HAXOXKAECHUE B IPUPOJIE.

OOmas xapakrepuctuka 37eMeHToB VIA-rpynnbl. OcoOEHHOCTH CTPOEHMsI aTOMOB, XapaKTE€pHbIE
crenieHd okucieHuss. CrpoeHne M (u3MUecKue CBOMCTBA MPOCTBIX BEIIECTB — KHUCIOPOAA M CEpBHI.
AnnoTtpomnHsle MOAM(MUKALMM KUCIOpoAa U cepbl. XUMHUYECKHe cBoicTBa cepbl. CepoBOJOPOA, CTPOEHUE,
¢u3nyeckue M XuMuuyeckue cBoiicTBa. OKcHIbl cepbl KakK NPEICTaBUTENM KHUCIOTHBIX OKcuIoB. CepHas
KHUCIIOTa, (U3MYECKHe U XMMHUYECKHe CBOWCTBa (0OOLIMe Kak MpeICTaBUTENsl Kilacca KHUCIOT U
cneunpuyeckue). XUMUUECKUE Peakluy, JIeXkKallie B OCHOBE IIPOMBIIIJIEHHOTO Crioco0a MOJy4eHus CepHOM
kuciotsl. Ilpumenenne cepHoil kucnotsl. Coslu CEpHOM KUCIOTHI, KaUeCTBEHHAs peaklys Ha cylb(aT-HuoH.
Haxoxnenue ceppl M €€ coeqUHEHUH B npupoAe. XUMHUECKOE 3arps3HEHHE OKpYXKalollel cpejibl
COCJMHEHUSIMH cepbl (KHMCIOTHBIE JIOXKAW, 3arps3HEHHE BO3lyXa U BOJOEMOB), CIIOCOOBI  €ro
IPEAOTBPALICHHUSL.

OOmiast xapakTepucTuka 3neMeHToB VA-rpynnbl. OCOOEHHOCTH CTPOEHHMsS AaTOMOB, XapaKTepHbIE
CTEINEeHHU OKHCICHUs. A30T, paclpoCTpaHeHue B pUpoje, Gpuzndeckue U Xumuueckue cBoictBa. Kpyrosopor
azora B Npupoje. AMMHAK, ero (U3NYecKHe U XUMUYECKHE CBOMCTBA, mojydeHue U npumeHenue. Comnu
aMMOHUS, UX (U3MUECKHE U XHMHMYECKHE CBOWCTBa, NpuMeHeHue. KadecTBeHHass peakius Ha HOHBI
aMMOHHS. A30THas KHUCJIOTa, €€ TNojdydeHue, (GHU3MYEeCKHe M XUMHUYECKHe CBOMcTBa (oOmiue Kak
IpeACcTaBUTeNs Kilacca KUCIOT U cnennduyeckue). Mcnoab3oBaHue HUTPATOB U COJEH aMMOHHS B KauecTBE
MUHEpANbHBIX YI0OpeHuil. XuMHUeckoe 3arps3HEHHE OKpYXKawollell cpeabl COEJUHEHUSMH —a30Ta
(kuCTOTHBIE NOXK[M, 3arpsi3HEHHE BO3/yXa, MOYBBI U BOJ0EMOB). Docdop, amwmoTpomHble MOAUPHUKAIMA
docdopa, pusnueckue u xumudeckue coiicrsa. Oxeup pocdopa (V) u pochopnas kucnora, puzndeckue u
XMMUYECKHEe CBOICTBa, nosydeHue. Mcnonp3oBanue ¢pocdaroB B KaueCTBE MUHEPATBHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 3neMeHToB |VA-rpynmnsl. OcoOOEHHOCTH CTPOEHHMsI aTOMOB, XapaKTE€pHbIE
CTENEHU OKHUCIIEHUs. YTIEepoJl, ajulIOTPOIIHbIe MOAU(HKALIMU, paclpoCTpaHeHUEe B NpUpoje, (puzndeckue u
XUMUYeckHe cBoiicTBa. Ancopouus. Kpyrosopor yrmiepona B npupone. Okcuabl yrieposa, ux pusndeckue u
XUMUYECKHE CBONCTBA, JCWCTBUE HA >KUBbIE OPraHU3Mbl, MOJIYYE€HHE U TNPUMEHEHHUE. DKOJIOTHYECKUe
po6iemsbl, cBsi3aHHbIe ¢ okcuaoM yriepoaa (1V), runoresa mo6anbHOTO MOTEIUIEHUS KJIMMaTa, TapHUKOBBIN



3¢ QexT. YroapHast KUCIOTa U €€ CONU, X (U3NYECKHE U XUMUYECKHE CBOWCTBA, MOJIydYeHUE U TIPUMEHEHHE.
KauecTBeHHass peakuuss Ha KapOOHaT-woHBL. Mcmonp3oBaHue KapOOHATOB B OBITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTHU U CEJIbCKOM XO3S1CTBE.

[lepBoHavanbHBIE MOHATHS 00 OPraHMYECKUX BEILIECTBAX KaK O COENAMHEHUSX yIiepoja (MeTaH, 3TaH,
STWJIEH, alleTWIEH, 3TaHOJ, IMLEPHH, YKCyCHas KucioTa). [IpupoaHble HCTOYHUKH YITIEBOJOPOJIOB (YIoJib,
NPUPOAHBIN ra3, He(Th), MPOAYKTHl UX mepepadoTku (OEH3WH), UX pOJb B OBITY W MPOMBIIIJICHHOCTH.
[TonsiTne 0 OMOJOTMYECKH BaXKHBIX BEIIECTBAX: KHUpax, OeJKaX, yrIeBOAaX — U UX POJHU B )KU3HH YEJIOBEKA.
MarepuanbHO€ €AMHCTBO OPraHUYECKUX U HEOPraHUUYECKUX COEIUHEHUMN.

Kpemuuii, ero ¢usuueckue U XUMUYECKHUE CBOWCTBA, MOJydyeHHME W mpuMeHeHue. CoeauHeHus
kpeMHus B nipupoje. Obmue npencrasinenust o0 okcuae kpemuus (1V) u kpemuueBoit kucinore. CHIIMKATHI,
UX HMCIIO0JIb30BaHUE B OBITY, B IPOMBILUIEHHOCTH. Ba)kHelne CTpouTeNIbHbIE MaTepHallbl: KEpaMuKa, CTEKJIO,
LeMeHT, OeToH, »xeye300eToH. [IpoGieMbl 6e30mMacHOrO HCIOJB30BAaHUS CTPOUTEIBHBIX MaTepuaioB B
MMOBCEAHEBHOM KU3HH.

Xumuueckuil IKcnepumenm:

u3ydyeHue oOpa3lOoB HEOPraHMYeCKUX BEIIEeCTB, CBONCTB COJSIHOM KHUCIIOTBI, IPOBEICHHE
KaueCTBEHHBIX PEaKlui Ha XJIOPUA-UOHBI U HAOMIOACHHUE MPU3HAKOB MX MPOTEKaHMs, ONBITHI, OTPaXKaroline
¢usznueckue M XUMHUYECKUE CBOMCTBA TaJON€HOB M MX COEAMHEHHUH (BO3MOXKHO MCIIOJIb30BaHUE
BHJIEOMATEPHUAITIOB), O3HAKOMJIEHHE ¢ 00pa3iaMu XJIOPHI0B (TAJIOTEHHUI0B), 03HAKOMIIEHHE ¢ 00pa3IiaMu CephI
n e€ coenuHEeHUs MU (BO3MOXKHO HCIOJb30BaHUE BUAECOMATEpHANIOB), HAOINOAEHUE Ipoliecca OOyIIMBAaHUS
caxapa TIIOJ JEHCTBMEM KOHIIEHTPUPOBAHHOW CEPHOM KHUCJIOTHI, H3y4YCHHE XUMHUYECKHX CBOWCTB
pa30aBIIeHHON CEepHOI KHUCIIOTHI, MPOBEIEHUE KAYeCTBEHHOM peakuuu Ha cylbpar-uoH U HaOmoAeHue
MpHu3HaKka e€ MpOTEeKaHUs, O3HaKOMJIeHHe ¢ (U3NYECKUMHU CBOMCTBaMHU a30Ta, ¢ochopa U UX COENUHEHUH
(BO3MOXKHO MCTIOJB30BaHHUE BUICOMATEPUAIIOB), 00Opa3liaMy a30THBIX U (o CPOPHBIX YTOOPEHU, TOTydeHUE,
coOupaHue, pacro3HaBaHHE W H3yYE€HUE CBOWCTB aMMMaKa, IPOBEICHHE KAaYeCTBEHHBIX peakluil Ha HOH
aMMOHMSI U (ochaT-MOH M HM3y4YEeHHE MPHU3HAKOB WX MPOTEKaHHWs, B3aHMMOJAEWUCTBHE KOHLIEHTPUPOBAHHOMN
a30THOM KHCJIOTBI C MeOpl0 (BO3MOXKHO HCIIOJIb30BAaHME BHJIEOMATEPHUATIOB), H3y4YE€HUE MoJeNen
KPUCTAIUTMYECKUX PEmETOK anMasza, Tpadura, QymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aacopOnuu
pPacTBOPEHHBIX BEIIECTB AKTHUBHUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTHBOras3a, MOIydeHHE, coOupaHue,
pacrno3HaBaHHE U M3YY€HHE CBOMCTB YITIEKHCIIOTO ra3a, MPOBEJIeHHE KaueCTBEHHBIX pPeakiuil Ha kKapOoHAT 1
CIWJIMKAT-UOHbI M HW3yYEHUE TMPU3HAKOB HX NPOTEKaHMs, O3HAKOMJIEHHE C MPOAYKIHEH CHIMKaTHON
MIPOMBINIIEHHOCTH, pEIIeHHE SKCIEPUMEHTaJIbHBIX 3aJad Mo Teme «BaxkHeilne HeMmeTalslbl U HX
COCTUHEHUS.

MeTtanjbl U X COeITMHEHHS

OOmiasi xapakTepuCTUKa XHMHUYECKHUX JJIEMEHTOB — METAJJIOB Ha OCHOBAaHMM MX IIOJIOKEHUS B
[lepuonnueckoit cucreme xumuueckux emeHToB . M. MenneneeBa u crpoeHust aromoB. CrpoeHue
MeTauioB. MeTannuueckasl CBsi3b M METa/UIMYecKass KpUCTAJUIMYecKas PeméTka. DIEeKTPOXUMUYECKU psif
HanpsokeHU MetaiioB. dusznueckre M XUMHUYECKHE CBOMCTBa MeTaiioB. OOmiyme crnocoObl MOMy4eHHs
MeTtaioB. [loHsTHE 0 KOPPO3UM METANIOB, OCHOBHBIE CHOCOOBI 3aIIUTHl UX OT KOppo3uH. CruiaBbl (CTallb,
YYT'yH, AIOPaTIOMUHUI, OpOH3a) U UX MPUMEHEHHUE B OBITY U MPOMBIILIICHHOCTH.

lenouynble MeTamnsl: mojoxeHue B Ilepuoanyeckoil cucremMe xumuueckux osnementoB [l U.
MenieneeBa, CTpOCHHE MX aTOMOB, HaXOXKJeHHE B mpupoje. Puznueckue U XUMHUYECKHE CBOWCTBA (Ha
npuMepe Hatpud U Kanusi). OKCUABI M TUAPOKCUIBI HATpUs U Kaius. [IpuMeHeHne menoyHbIX MeTallioB U UX
COEIMHEHU.

[lenoyno3emenpHble METANIBl MarHUM M KajblUil: monoxenue B llepuonumyeckodt cucreme
xumuueckux snementoB J[. M. MenneneeBa, cTpoeHrne UX aTOMOB, HaXOXAEeHUE B mpupozae. Pusznyeckue u
XMMHYECKHE CBOWCTBA MarHus W Kanblus. BakHeimue coenvHeHUs Kanmblus (OKCHUI, TUIPOKCHJ, COJIN).
JXéctkocTh BO/IBI M CIIOCOOBI €€ yCTpaHEHus!.

AmoMmunmii: nonoxkenue B llepuogmueckoil cucreme xumuueckux snemeHToB [[. M. Menneneesa,
CTpOEHHE aToMa, HaxoXKJeHue B npupojae. Oundeckre U XUMUUYECKHUE CBOWCTBA almiOMHUHH. AMQOTEepHbIe
CBOMCTBA OKCUJA U TUAPOKCH/IA aTFOMUHUS.

XKenezo: nonoxenue B [lepuoguueckoit cucreme xumnyeckux aeMeHnTos J[. M. Menneneesa, crpoenue
aToMa, HaxoXJAeHHe B npupoae. Pu3nuecknue U XuMHUUYECKHe CBOMCTBA kene3a. OKCUAbl, TUAPOKCHUIBI U COJIU
xene3a (1) u xxenesza (11l), ux cocras, cBoWCTBa U MOTyUEHUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE C O0OpasllaMd METAIJIOB U CIUIaBOB, HMX (PU3UYECKUMHU CBOWCTBAMH, H3yUCHUE
pe3ynbTaToB  KOPPO3UMM  METAUIOB  (BO3MOXKHO — HCIIONB30BaHHWE BHJEOMATepHUasoB), 0OCOOEHHOCTEH
B3aMMOJICHCTBHSI OKCHJA KalbliUg M HATpus C BOAON (BO3MOXKHO HCIOJB30BAHHE BHUIACOMATEPHAIIOB),
HCCIIeIOBAaHUE CBOMCTB JKECTKOM BOJIBI, Mpoliecca TOPEHHs kKelle3a B KUCIOopoe (BO3MOXKHO HCIOJIb30BaHHUE



BHJIEOMATEPUAJIOB), IPU3HAKOB IIPOTEKAHMS KAUECTBEHHBIX PEAKLMi Ha NOHBI: MArHUs, KalbLMsl, AIFOMUHUS,
nunka, xenesa (1) u xemnesza (ll), mequ (1), HaGmoneHne U omuMcaHue MPOLECCOB OKPAIIMBAaHUS TIAMECHH
MOHAMM HaTpus, Kalus M KajabLus (BO3MOYKHO HCIIOJIb30BaHME BHAEOMATEpPUANIOB), HCCIIEAOBAHUE
aM(OTEPHBIX CBOWCTB T'MAPOKCUAA ATFOMUHUS U THAPOKCUIA IMHKA, PEIIEHHE SKCIIEPUMEHTAIbHBIX 33134 10
TeMe «BaxxHeHlIne METAJIIbI U UX COCTUHEHUS.

XuMHuSA ¥ OKPYKaOIAs cpeaa

BemectBa 1 Marepuaisl B MOBCEJHEBHOM JKM3HHU YEJIOBEKA. be3onmacHoe MCHOIb30BaHUE BEUIECTB U
XMUMHMUYECKUX peakiuil B ObITy. [lepBas moMoIlb IpU XMMHYECKHUX OKOraX U OTPaBJICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYXKarouleil cpenpl (mpeaeiabHas TOMYyCTHMasl KOHLIEHTpAlMsl BEIIECTB,
nanee — [1/IK). Pons XumMun B pelieHHH IKOJIOTHIECKUX MTPOOIIEM.

Xumuueckuit Ixcnepumenm:

n3ydeHue o0pa3LoB MaTEpPUAJIOB (CTEKIIO, CIUIABbl METAJIJIOB, TOJIMMEPHbBIE MaTepHAaIbI).

Mesxxcnpeomemmoie ceasu

Peanuzanusi MeXNnpeaMETHBIX CBsI3ed NpU U3YyYEHUM XUMHM B 9 Kilacce OCYILECTBISETCS uepes
HCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHATUH, SBJISIOMIMXCS CUCTEMHBIMU IS
OTJENIbHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecrecTBEHHO-HAayYHbIE MOHATHS: HaydHbIN (DakT, runoresa, 3aKOH, TEOpHs, aHAJIU3, CHHTE3,
KJIacCU(UKAIMA, MEePUOAUYHOCTb, HAOIIONCHHE, OJKCIIEPUMEHT, MOJIEIMPOBAHHUE, W3MEpPEHHUE, MOJEb,
SIBIIEHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOIOTHSI, MaTEPUAIIBI.

®duznka: Marepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIUJ, W30TOIbI, PaAHMOaKTUBHOCTD,
MOJIEKYIa, ANIEKTPUUECKUI 3apsi]l, MPOBOJHUKY, MOJYPOBOJIHUKH, JUIEKTPUKU, (POTODIEMEHT, BEIIECTBO,
Teno0, 00bEM, arperaTHOe COCTOSIHHE BEIEeCTBa, ra3, pacTBOp, PACTBOPHUMOCTb, KpHUCTANINYECKasi peniérka,
CIUIaBbl, (DpU3MYECKHE BEIMYMHBI, €IUHUIIBI MU3MEPEHHs, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Connre.

buonorus:  ¢dorocuHTes, aAbixaHue, Ouocdepa, SKOCHUCTEMa, MHUHEpaJbHbIE  YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaIBI, TOPHBIE TIOPOJIBI, MOJIE3HBIC UCKOMIAEMbIE, TOTLTHBO,
BOJIHbIE pecypchl.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHS IPOI'PAMMBLI 110 XUMHUHU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3VYJIBTATBI

JIM4HOCTHBIC PE3YIbTaThl OCBOCHHS IPOTPaAMMbI OCHOBHOTO OOIIETO OOpa30BaHHUsS JOCTHUTAIOTCS B
xo/ne OOy4YeHHs XUMUU B EIMHCTBE YYeOHOW W BOCHUTATEIBHOW JEATEILHOCTH B COOTBETCTBUU C
TPaTUIIMOHHBIMU POCCUUCKUMH COLMOKYIBTYPHBIMH U JYXOBHO-HPABCTBEHHBIMH LIEHHOCTSMH, TPUHSATHIMHU
B O0IIECTBE MPaBHJIAMH U HOpMaMU TOBEICHUS U CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPA3BUTHS
U COLMATIN3aLUU 00y4aroLUXCS.

JIMYHOCTHBIE pE3YIbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCSI PYKOBOJCTBOBATHCS CHUCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMN U PaCIIUPEHUE OMBITA JIEATEILHOCTH HA €€ OCHOBE, B TOM YHCJIEC B
4acTu:

1) naTpMoTHYECKOro BOCIIMTAHHUS:

IIEHHOCTHOTO OTHOIIEHUSI K OTE€UECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY M HAYYHOMY HACJIENHUIO,
MOHMMAHUS 3HAYCHHUS] XMUMHUYECKOW HAayKM B JKM3HHM COBPEMEHHOTO OOIIeCTBa, CIMOCOOHOCTH BIAACTh
JIOCTOBEPHOM MH(OpMAIE O MEePeIOBBIX JOCTIKEHUAX U OTKPBITUAX MUPOBOM U OTEUECTBEHHOW XUMUHU,
3aMHTEPECOBAHHOCTHU B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpPA U OOIIIECTBA;

2) TPaKAAHCKOT0 BOCTIMTAHUS

MIPEICTABIICHUS] O COIMAIBHBIX HOPMAax M TPABHJIAX MEXJIMYHOCTHBIX OTHOIICHUM B KOJUICKTHBE,
KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IMOJIE3HOH, Y4eOHOUCCIEI0BATEIbCKON, TBOPUECKON U
IPYTUX BUAAX NEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPA3HOW COBMECTHOM ACSITEIHHOCTH MPH BBHITIOTHEHUHU
y4eOHBIX, TI03HABATEIbHBIX 3a1a4, BBIMOJHCHHH XUMHUYECKHX OJKCIEPHUMEHTOB, CO3JIaHUU Y4eOHBIX
MMPOEKTOB, CTPEMJICHHSI K B3aUMOTIOHMMAHHUIO U B3aWMOIIOMOIIM B MPOIIECCe ITOW y4eOHOU AEesTEIHHOCTH,
TOTOBHOCTH OIICHHMBAaTh CBOE TMOBEJACHUE M TIOCTYNMKH CBOHMX TOBApHIINECH C TO3WIMKM HPABCTBEHHBIX H
MIPaBOBBIX HOPM C YIETOM OCO3HAHUS MO CIIEICTBHI TOCTYITKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PEHUECKUE NPEJICTABICHNUS O BEIIECTBE M XUMHUYECKOM peakI UM, COOTBETCTBYIOLIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U COCTABIIAIOIIME OCHOBY JUISI TOHMMAHHMS CYIIHOCTH HAy4dHOU
KapTUHBl MHUpA, TpeAcTaBieHUs 00 OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUSI TMPUPOJABI, B3aUMOCBSI3AX
YyeroBeKa C MPUPOJHOM CPENOid, O POJIM XMMUH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

M03HAaBaTeNIbHbIE MOTHUBBI, HAIIPABJICHHbIEC HA MOJYyYEHHE HOBBIX 3HAHUN 110 XUMUHU, HEOOXOAUMBIE IS
00BsICHEHHsI HAOMIOAAEMBIX IPOIECCOB M SIBICHUH, MO3HABATEILHON, WH()OPMAITMOHHONW M YHUTATEIhCKOMN
KyJIbTYpbl, B TOM 4HCJ€ HAaBBHIKOB CaMOCTOSITEIbHOW paboThl C Yy4EOHBIMHU TEKCTaMH, CIIPAaBOYHOM
JUTEPaTypOu, JOCTYIMHBIMU TEXHUYECKUMHU CPEICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHUI;

UHTEpeC K OOy4eHHI0 U T[O3HAHHWIO, JIOO0O03HATENbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM00OOpa30BaHUIO, MPOEKTHOW M  HCCIEA0BAaTENbCKOW JAEATEIbHOCTH, K OCO3HaHHOMY BBIOODY
HaIpaBJICHHOCTH U YPOBHS 00yueHUs B JalbHEHIIIEM;

4) popMupoBaHus KyJIbTYPhI 310POBbSI:

OCO3HAHHUE LIEHHOCTHU J>KU3HHU, OTBETCTBEHHOIO OTHOIIEHHMS K CBOEMY 3J0POBbIO, YCTAHOBKU Ha
3M0pOBBI 00pa3 JKU3HH, OCO3HAHUE TNOCIEACTBUA M HENPHUATHE BPEIHBIX NPUBBIYEK (YHOTpEOICHHS
QJIKOTOJISI, HAPKOTUKOB, KypeHUs), HEOOXOAMMOCTH COOIIOCHUS MpaBUil 0€30MaCHOCTH MpU OOpaIleHUH C
XMMHYECKUMHU BEIIECTBAMU B OBITY U peajbHOM KHU3HU;

5) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K MPAKTHYECKOMY HM3Y4YeHHIO MPOQeccHil U Tpyaa pa3IMyHOTO POAa, YBaXEHHE K TPYLy U
pe3yapTaraM TPYIOBOM AESATEIbHOCTH, B TOM YUCIIE HA OCHOBE MPUMEHEHHUSI PEAMETHBIX 3HAHUI 110 XMMUH,
OCO3HAHHBIN BHIOOP WHAMBHUIYaTbHOM TPACKTOPUU MPOJOHKEHUS 00pa3oBaHUs C Y4ETOM JTHUYHOCTHBIX
UHTEPECOB U CINOCOOHOCTM K XHUMHUH, OOIIECTBEHHBIX HMHTEPECOB U MOTPEOHOCTEH, YCHEIIHOM
npodeccUOHANbHON AEATEIbHOCTH U Pa3BUTHUS HEOOXOJUMBIX YMEHUW, TOTOBHOCTH aJalTHUPOBATHCS B
poheccHoHaIbHON Cpee;

6) K0JIOrHY€eCKOro BOCIIMTAHMS:

9KOJIOTHYECKH I1eeco00pa3Hoe OTHOIIEHUE K MPHUPOJIe KaK MCTOYHUKY >KM3HU Ha 3emiie, OCHOBE e&
CYIIECTBOBaHMsI, TMOHUMAaHHE IIEHHOCTH 3J0pOBOTO U Oe30omacHOro obpa3a KU3HU, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO, 0CO3HAHUE IIEHHOCTH COOIONECHUS
mpaBmI 0€30MaCHOTO MOBEIEHUS MIPH padoTe C BEIIECTBAMHU, a TAKXKE B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBHIO
M YKU3HH JTIO/ICH;



CIOCOOHOCTH TPHUMEHSATh 3HAHUS, IOJydaeMble NpPU H3YUYCHHUH XUMHH, ISl DPELICHUs 3ajad,
CBSA3aHHBIX C OKPYKAIOIIEW IPUPOJHOW CpPENOM, A TNOBBIIIEHUS YPOBHS DJKOJOTMYECKOW KYIBTYpHI,
OCO3HaHUs TNIOOAIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOJeM M MyTel MX PEelIeHHs MOCPEICTBOM METOJIOB
XMMUH, SKOJIOTHYECKOIO MBIIUICHHS], YMEHUs PyKOBOJCTBOBATbCS UM B IIO3HABATEIIbHOW, KOMMYHUKATUBHOU
U COLIMAIbHOM IPAKTHKE.

METAIIPE/IMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeaMETHBIX PE3y/IbTAaTOB BBIJAEISAIOT 3HaUUMBbIE JUIsl (OPMUPOBAHUS MUPOBO33PEHUS
oOmieHayuHble TOHSATHUS (3aKOH, TEOpHS, MPHUHIMIL, TUIOTEe3a, (AaKT, CHCTEMa, MPOIECC, SKCIEPUMEHT U
JPYyTroe€.), KOTOPbIE MCIOJIb3YIOTCSI B €CTECTBEHHO-HAYYHBIX YUYEOHBIX NpEIMETax U IMO3BOJSIOT Ha OCHOBE
3HaHUH W3 JTUX MPEIMETOB (OPMHUPOBATH MPEACTABICHHWE O LEIOCTHOM HAayYHOW KapTHHE MHUpa, U
YHUBEpCaJbHblE y4yeOHble JEHCTBUS (IIO3HABATEIbHbIE, KOMMYHUKAaTHUBHBIE, PErYISTUBHBIE), KOTOpbIE
obecrieunBaOT (POPMUPOBAHME TOTOBHOCTH K CaMOCTOSATEIHHOMY IUIAHUPOBAHHIO W OCYHIECTBICHHIO
y4eOHOH e TeILHOCTH.

Ilo3naBaTenbHbIE YHMBePcAJIbHbIE YUeOHbIe JelicTBUS

Ba3oBble jiornyeckue AeicTBUA:

YMEHUS HUCIIOIB30BaTh MPUEMBI JIOTHUECKOTO MBIIIICHUS IIPU OCBOCHHWM 3HAHUM: PACKPBIBaTh CMBICI
XUMHMUYECKUX TOHATHH (BBLAEIATh UX XapaKTepHble NPHU3HAKH, YCTAaHABJIMBAaTh B3aHUMOCBSI3b C JAPYTrUMH
MOHATHUSIMU ), UCIIOJIb30BaTh NOHSTUA 17151 0OBSICHEHHSI OTAEIBHBIX (DAKTOB U SBJIEHUM, BBIOMPATh OCHOBAHUS
U KpUTEPUH IS KJIACCU(PUKAIIMN XUMUYECKUX BEIIECTB U XMMHUECKHUX PEaKIMi, yCTaHABIMBaTh MPUYMHHO -
CIIEZICTBEHHbIE CBSA3M MEXKIYy OOBEKTaMU H3YyU€HHS, CTPOUTH JIOTMUECKHE PpacCyXIeHus (MHIYKTUBHBIE,
JeTyKTUBHBIE, [0 aHAJOTUH), AENaTh BHIBOJIbI U 3aKITIOYEHHUS;

YyMEHHE TPUMEHATh B TIpollecce TO3HAHMS TOHATUSA (MpeIMETHble M METalpeAMETHBIE),
CHUMBOJINYECKHUE (3HAKOBBIE) MOJIEH, UCIIONIb3YeMblE€ B XUMHH, TPEOOPa30BbIBaTh HIMPOKO MPUMEHSIEMbIE B
XMUMHHM MOJIEJIbHBIE MPEACTABIEHUS — XMMHUYECKMH 3HaK (CUMBOJI JJIEMEHTa), XuMudeckas (opmyna u
ypaBHEHHE XHMHUYECKOM peakuuu — MpU pelleHuH Yy4eOHO-TIO3HaBaTelIbHBIX 3a/ad, C Y4ETOM OTHX
MO/JIENIbHBIX NIPEICTABICHUN BBISBIIATh U XapaKT€PU30BaTh CYLIECTBEHHbIE IPU3HAKHU N3y4aeMbIX OOBEKTOB —
XMMUYECKMX BEHIECTB M XUMHUYECKUX pEaKklUil, BBIABIATE OOIIME 3aKOHOMEPHOCTH, HNPUYMHHO-
CIIEZICTBCHHBIE CBSI3M U IPOTUBOPEUUS B U3y4aeMBbIX IIPOLIECCAX U SBICHHUAX.

Ba3soBrble uccienoBaTe/IbCKHe JeHCTBHUSA !

YMEHHE MCIOJIb30BaTh IIOCTABICHHBIE BOIPOCHl B KAaueCTBE MHCTPYMEHTA IIO3HAHUA, a TAKXKe B
KaueCTBE OCHOBBI JUIsl (POPMUPOBAHMS TUIIOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXICHUMH;

IpUOOPETEHNE ONBITA M0 INIAHMPOBAHUIO, OPraHU3aALUHU U TPOBEICHUIO YIEHUYECKHUX 3KCIIEPUMEHTOB,
yMeHHMe HalOIIoaTh 3a XOJIOM IIPOILEcca, CaMOCTOSATENIBHO IIPOrHO3UPOBATh €ro pe3ynbTar, (opMyIupoBaTh
0000I1IeHNsT U BBIBOJBI IO pe3ylbTaraM MPOBEJEHHOIO OIbITAa, MCCIEJOBAaHUS, COCTaBIATh OTYET O
IIpOJIeIaHHON paboTe.

Pa6ora ¢ nundopmanueii:

yMEHHE BBIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALUIO PA3IMYHBIX BUAOB U (GOpM
IIPEACTaBICHUS, MOIy4aeMyl W3 pa3HbIX MCTOYHUKOB (HAy4HO-IOMYJSIpHAs JUTeparypa XUMHUYECKOTO
COJIEp)KaHus, CIPaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KPUTUYECKHU OLIEHHWBATh IPOTHBOPEUYMBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

yMEHHE MPUMEHATh pas3IMyHble METOJbl W 3alpochl IpPU IOUCKE M 0TOOpe HH(pOpMaLUU U
COOTBETCTBYIOIIMX [aHHbIX, HEOOXOAMMBIX JJsI BBIMOJHEHUS Y4eOHBIX U II03HABAaTEIbHBIX 3ajau
ONnpeNesiEHHOr0  Tuma, npuoOpeTeHHe ombiTa B 00JacTH  MCMOJB30BaHHUA  MH(POPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTHM, OBJIAJEHUE KYJIbTYPOH aKTUBHOI'O HMCIIOJIb30BAHUS PA3IMUHBIX MOMCKOBBIX
CHCTEM, CAMOCTOSITENIHO BEIOMPATh ONTUMANIBbHYIO (JOPMY MPEICTABICHUS HHPOPMALIMKN U WILTIOCTPUPOBATH
peliaemMble 3a/ayd  HECIOXKHBIMHU CXeMaMH, JAMarpaMMamM, JpyrumMu Qopmamu rpadukd M HX
KOMOUHAIIUSMH,

yYMEHHE HCMOJIb30BaTh U aHAIW3UPOBATh B Ipoliecce y4yeOHON M MCCIe0BaTeNbCKON esTeIbHOCTH
MHGOPMALIMIO O BIUSHUM TPOMBIIUIEHHOCTH, CEJIBCKOTO XO3siCTBA M TPAHCIOpTAa Ha COCTOSHHE
OKpYXKarolen IpUpOIHON Cpebl.

KoMMyHHUKaTHBHBIC YHHBEpPCAJIbHbIC y4eOHbIC JCHCTBHUA:

YMEHHUS 3a/1aBaTh BOIPOCH! (B X0j€ Auaiora v (MiIu) TUCKYCCHM) MO CYIIECTBY 00CYXIaeMOW TeMBl,
(bopMyIHpOBaTh CBOU MPEATI0KEHUS OTHOCUTENIHHO BBIOJIHEHH MTPEUI0KEHHOH 3a/1auu;

YMEHHUSl NPEACTAaBIATH IOJYyYEHHBIE PpE3YIbTaThbl I103HABATEIBHON JEATEIBHOCTH B YCTHBIX U
IIUCBMEHHBIX TEKCTaX; JejaTb IPE3EHTALMI0 PE3YIbTAaTOB BBINOJIHEHUS XUMHUYECKOTO HKCIEPHMEHTA
(J1abopaTopHOTO OMBITA, TA00PATOPHOM PabOTHI 10 UCCIIEA0BAHUIO CBOMCTB BELIECTB, y4eOHOTO MIPOEKTa);



yMEHHUsI y4eOHOTO COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM IIO3HABaTEIbHOH W
MCCIIEIOBATENIbCKONW JEATEIIBHOCTH TPU PELICHWH BO3HUKAIOMIMX MpoOJeM Ha OCHOBE y4yéra oOmmx
MHTEPECOB M COMIACOBAHUS MO3ULIUN (0OCYKAEHNs, 0OMEH MHEHUSMH, «MO3TOBBIEC IITYPMbD», KOOPIUHAIIHS
COBMECTHBIX JIEMCTBUI1, ONIPEAEIEHUE KPUTEPUEB IO OLICHKE KAaYeCTBA BBIIIOJHEHHON padOThI U Ipyrue).

PerynsiTuBHbIe yHUBepcaJbHbIe y4eOHbIe 1eiiCTBUSA:

YMEHHUE CaMOCTOSATENbHO ONPEAEHATh LEJIU  JESITEIbHOCTH, IUIAHUPOBAaTh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh W IpU HEOOXOJAWMOCTH KOPPEKTUPOBAaTh CBOIO JIEATENbHOCTb, BbIOMpaTh Hauboiiee
3¢ peKTUBHBIE CIIOCOOBI pelIeHus] Y4eOHBIX M TTO3HABATEIbHBIX 33/1a4, CaMOCTOSITEHO COCTABISTh WU
KOPPEKTUPOBaTh IPEIUIOKEHHBI QJITOPUTM JEHCTBUM NPHU BBINOJIHEHUU 33JaHUA C Y4ETOM IOIy4ECHUS
HOBBIX 3HAHUHN 00 M3y4aeMbIX 00BEKTaX — BEIIECTBAX U PEAKLUAX, OLEHUBATb COOTBETCTBUE MOIYYEHHOIO
pe3ynbTara 3asBICHHOM IIeJIM, YMEHHUE HCIOJb30BaThb M AaHAJM3UpPOBATH KOHTEKCThI, MpEAJaraéMble B
YCIOBHHM 3aJJaHUI.

HNPEAMETHBIE PE3VYJIBTATbBI

B cocraBe mpenMeTHBIX pe3ylnbTaTOB MO OCBOCHHUIO 0053aTelIbHOIO COAEPIKAHMS, YCTAHOBIEHHOTO
TaHHOM denepanbHON paboyelt MporpaMMOid, BBIIEISIOT: OCBOCHHBIC OOy4aIONIMMUCS HaydHbIE 3HAHUS,
YMEHHUS U CIIOCOObI IeHCTBUH, crienuduueckue i npeaMeTHoN oomacti « XUMUs», BUIbI JESITEIbHOCTH 110
MIOJIyYEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIPETAIH, IPe0OpPa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHbIX YUYEOHBIX
Y HOBBIX CUTYaIIHSIX.

K xoHmy oOydenust B 8 kJjiacce mpeaMeTHbIE pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTpa)aTb
c(hOpPMUPOBAHHOCTH Y OOY4aIOIIUXCS YMEHUMN:

® PaCKphIBaTh CMBICII OCHOBHBIX XHUMHYECKHX MOHSITHI: aTroM, MOJEKYyla, XMUMHUYECKHH 3JIEMEHT,
MIPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO, CMeCh (OJHOpPOJHAs M HEOJHOPOJHAsS), BAJECHTHOCTH,
OTHOCHUTEINIbHAs aTOMHasi U MOJIEKYJIIpHasl Macca, KOJIMYECTBO BEIeCTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JI0JI1 XMMHYECKOTO 3J€MEHTa B COEIWHEHUHU, MOJSPHBIA OO0BbEM, OKCHJ, KHCIOTa,
OCHOBaHHE, COJIb, DJIEKTPOOTPULIATENILHOCTh, CTENEeHb OKUCICHHS, XHMHYECKas peakius,
KJIacCU(pUKAIMSA peaKuil: peakluu COCTUHEHUS, PEaKIHH Pa3JIoKEHHs, peaklUHu 3aMelleHus,
peakuu oOMeHa, 3K30- W SHJIOTEPMHUCCKUE PEaKIuH, TeIUIOBOHM (D(EKT peakmuu, sapo aToma,
ANIEKTPOHHBIN CJIOW aToMma, aTOMHAas OpOMTalb, Paguyc aroMa, XMMHYEcKas CBs3b, MOJSIpHAs U
HEMoJIIpHasi KOBaJICHTHAasl CBS3b, MOHHAs CBsI3b, MOH, KaTWOH, aHMOH, PacTBOp, MaccoBas JOJis
BeIlleCTBa (MPOIICHTHAs KOHIICHTPAIIKS) B paCTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHUX IMOHATHI M NPUMEHATH 3TU MOHATHS IpU
OTIMCAHMUU BEIIECTB U UX MPEBpaIlCHU;

® JICTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHHUS (OpMyNl BEIIECTB U YpaBHEHUU
XUMHYECKUX PEaKIIHii;

® ONpe/eNsATh BaJECHTHOCTh aTOMOB 3J€MEHTOB B OMHAPHBIX COEIWHEHUSX, CTENEeHb OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCAMHEHUAX, MPHUHAUICKHOCTh BEIIECTB K OIpPENeIEHHOMY KIaccy
coenuHeHU No GopmynaMm, BUJ XUMHUYECKOW CBsI3U (KOBaJCHTHAs M MOHHAs) B HEOPraHUYECKUX
COC/IMHEHUSX;

e packpeiBaTh cMbici [lepuoanueckoro 3axoHa J[. M. MenzgeneeBa: AeMOHCTPHpPOBAaTh MMOHUMAaHHE
MEePUOANYECKOM 3aBUCHMOCTH CBOMCTB XMMHYECKHUX JJIEMEHTOB OT UX TOJOXKEHUS B
[leproanueckoil cucteme, 3aKOHOB COXPAHEHUSI MAacChl BEIECTB, MMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4Y€HHUS, 3aK0Ha ABOTaIpo;

® OMKCHIBATh W XapakTepu3oBarh TabauuHyro Qopmy Ilepuonuyeckoit cHUCTEMbl XHUMHYECKHX
AIIEMEHTOB: pa3jNyaTh MOHATHS «IaBHas noarpynna (A-rpymma)» u «modounas noarpynna (b-
TpyIa)y», Maible U OOJbLINE NEePUO/Ibl, COOTHOCUTh 0003HAYEHUS, KOTOPbIE UMEIOTCS B TaONuIe
«Ilepnognueckas cucreMa xumuueckux onmeMmeHtoB JI. M. MenneneeBa» ¢ 4UCIOBBIMU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sijipa, o0lee Yucio
SNIEKTPOHOB U PaCHpe/ieIeHUe UX 10 3IEKTPOHHBIM CIIOSIM);

® KJIacCCU(PUIMPOBATh XUMHUECKUE AIIEMEHThI, HEOPraHMUECKUe BEIIEeCTBA, XUMHUUECKUE pPeakuuu (1o
YHCITYy M COCTaBy YYacCTBYIOIIMX B pEaKIUH BEUIECTB, MO TEIMIOBOMY 3(pdeKTy);

® XapakTepu30BaTh (OMHUCHIBaTh) OOLIME XWMHUYECKHE CBOWMCTBA BELIECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPKJasi OMUCAHUE MPUMEPAMHU MOJIEKYJSPHBIX YPAaBHEHHMU COOTBETCTBYIOUIUX XUMHUYECKHUX
peaKLuii;

® [IPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBUCUMOCTH OT MX Ka4€CTBEHHOI'O COCTaBa, BO3MOXHOCTU
MPOTEKaHUsI XUMUYECKUX MPEBPAILCHUM B Pa3IMUHbIX YCIOBUSIX;



® BBIUMCIIATh OTHOCHUTEIBHYIO MOJEKYIIPHYI0O U MOJIIPHYIO MAacChl BEIIECTB, MACCOBYIO JOJIIO
XMMHYECKOTO 3JeMEHTa M0 (opMylne COeIMHEeHHs, MAcCOBYIO JOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

® [IPUMEHATH OCHOBHBIE OIEPALIUU MBICIUTEIIBHON NEATENbHOCTH — AHAJINW3 U CUHTE3, CPaBHEHHE,
000011eHne, CHCTEMaTu3aluio, KiacCu(UKaIMio, BRISBICHHE MPUYUHHO-CICICTBEHHBIX CBSA3EH —
JUIS U3Yy4EHUS CBOWCTB BEIIECTB M XUMHUYECKMX pEaKLUUl, €CTECTBEHHO-HAy4HbIE METO/Ibl
MO3HAHUS — HAOMIOACHNE, M3MEPEHUE, MOJISITUPOBAHHE, IKCTIEPUMEHT (PEeaIbHBIN U MBICJICHHBIN );

e CJIeZIOBATh IIPAaBHJIaM OJIb30BaHUS XUMUYECKON NOCYA0H U 1a00paTOpHBIM 000PYI0BaHUEM, a TAKKE
IpaBuwjiaM OOpalleHHs C BEIIECTBAMM B COOTBETCTBUM C HUHCTPYKIHUSMHU IO BBIIIOJHEHHUIO
71a00paTOPHBIX XWMHUYECKHX OIBITOB MO TONYYEHHIO W COOMpPAaHUIO Ta3000pa3HBIX BEUIECTB
(BomOpoJla M KHUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C ONPEACIEHHOM MaccoBOW joiei
pacTBOPEHHOIO BEIECTBA, IUIAHUPOBaTb M IMPOBOJUTH XUMUYECKHME OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCIOT C TOMOIIBIO HWHIMKATOPOB  (JaKMyc,
(beHondTanenH, METUIOPAHXK U JIpyTHe).

K xonmy oOyuenus B 9 kJiacce mpeIMeTHbIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(hOpPMUPOBAHHOCTH Y O0Y4aIOIIUXCS YMEHUM:

® PaCKphIBaTh CMBICII OCHOBHBIX XMMHUYECKMX MOHSATHI: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJa, UOH,
KaTHOH, aHHOH, MPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, BaJIEHTHOCTD, 3IEKTPOOTPHULIATEIbHOCTb,
CTENEeHb OKUCIICHUS, XUMUYECKasl peaKklus, XUMUUECKasl CBSI3b, TEINIOBOU 3PPEKT peakuu, MoJib,
MOJIIpHBIA 00BEM, PacTBOpP, ANIEKTPOJUTHI, HEIEKTPOIMTHI, NEKTPOJIUTUYECKAs] JUCCOLMALINS,
peakuMy MOHHOTO OOMEHa, KaTaln3aTrop, XUMUYECKOe paBHOBecHE, 0OpaTUMble U HEOOpaTHMbIe
peaklnu, OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIMU, OKUCIUTEINb, BOCCTAHOBUTEIb, OKUCIICHHE
U BOCCTAHOBJIEHHE, aJUIOTPOIHUs, aM(POTEPHOCTb, XMMHUYECKas CBs3b (KOBaJE€HTHas, HOHHaf,
MeTaJlInyecKas), KpucTaJuInueckas pelérka, Koppo3usi METallJIOB, CIIJIaBbl, CKOPOCTh XUMUYECKON
peakiuu, npeaenbHo qonyctuMas konneHtpanus /1K Bemecrtsa;

® WULTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMMYECKHX IMOHATHUM W IPUMEHATH OTH NOHATHS IPU
OTMCAHHUH BEUIECTB U UX MPEBPAILCHUN;

® 1ICII0JIb30BaTh XMMMYECKYI0 CHMBOJIMKY JUISI COCTaBle€HUs (OpMYIT BEUIECTB M ypaBHEHUH
XUMHUUYECKUX PEAKIU;

® OINIPENEIATh BAJICHTHOCTD U CTENICHb OKMCICHUS XUMUYECKUX IEMEHTOB B COCIUHEHUSX PA3IIMYHOTO
COCTaBa, NMPHHAUICKHOCTh BELIECTB K ONPENENEHHOMY KJaccy COCIMHEHHH No (opmynam, BHUI
XUMUYECKOH CBsI3M (KOBAJEHTHAs, MOHHAsA, METAJUIMYECKas) B HEOPraHWYECKUX COEIMHEHUSX,
3apsi/l MOHA MO XMMMYECKOM (opMyre, XapakTep Cpeibl B BOJHBIX PACTBOpaX HEOPIaHUYECKUX
COCIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILIECTBA;

e packpeiBatb cMbicn Ilepuommueckoro 3axkona [I. M. MengeneeBa M JEMOHCTPUPOBATh €roO
IIOHMMaHME: OIUCHIBATh M XapaKTepu3oBarTh TaOauuHyro ¢opmy Ilepuonuueckoir cucrembl
XUMUYECKHX 3JEMEHTOB: pa3inyarh MOHATHUS «IaBHas noiarpymnna (A-rpymnma)» u «moOoyHast
noarpynna (b-rpynma)», Mansle u OosblIMe HEPUOJbI, COOTHOCUTh OOO3HAYEHHUs, KOTOpBIE
UMEIOTCS B IEPHOAMYECKOM Tabnuie, ¢ 4YMCIOBBIMHU XapaKTEPUCTUKAMH CTPOEHHS aTOMOB
XUMUYECKHX JIEMEHTOB (COCTaB U 3apsij sipa, oOI1ee YUCIO0 IEKTPOHOB U PACHPEAEICHNUE UX 110
ANEKTPOHHBIM CJIOSIM), OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB JIEMEHTOB M UX
COCIMHEHUH B IIpefieax MaJIbIX IEPUOOB U ITIABHBIX MOATPYIII ¢ Y4ETOM CTPOEHUS UX aTOMOB;

® KJIaCCU(PULIHUPOBATh XUMHUECKUE AIIEMEHThI, HEOPraHMUECKUe BEIIEeCTBA, XUMUUECKUE Peakuuu (1o
YHUCIy M COCTaBy y4YacCTBYIOILIMX B pPEAKIUHU BEIIECTB, N0 TEIUIOBOMY 3(PQeKTy, Mo U3MEHEHUIO
CTEIEHEH OKUCIIEHUS] XUMHUECKUX JIEMEHTOB);

® XapakTepu30BaTh (OMUCHIBaTh) OOIIMEe W cHenudUYecKkue XUMHUYECKHE CBOWMCTBA MPOCTHIX U
CIIOKHBIX BEILIECTB, MOATBEPXKIAsl ONHUCAHUE NMPUMEpPAaMHU MOJEKYISIPHBIX U MOHHBIX YPAaBHEHMMU
COOTBETCTBYIOLIUX XUMHUYECKHUX PEAKIINA;

® COCTABJIATh YPAaBHEHHs DJIEKTPOJIUTHUECKOM IUCCOLMALMM KUCJIOT, LIEJIOYEd M COJIEH, MOJHbIE U
COKpAIll€HHbIE YpaBHEHHs peakiuil MOHHOTO OOMEHa, ypaBHEHHUS peakLui, MOATBEPKIAOIIHUX
CYIIECTBOBaHHE FEHETUUECKON CBSA3HM MEXIY BEIIECTBAMHU Pa3JIMYHBIX KJI1ACCOB;

® PaCKpBIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHUNA IOCPEACTBOM COCTABICHHUS
ANIEKTPOHHOTO OajlaHCa 3THX peakLui;

® [IPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MOXKHOCTH IPOTEKAHUS
XMMHMUYECKHUX IPEBPAIICHUN B Pa3IMUHBIX YCIOBUIX;



® BBIUMCIIATh OTHOCHUTEIBHYIO MOJEKYIIPHYI0O M MOJISIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO 3JeMEHTa M0 (opMylne COeIMHEeHHs, MAcCOBYIO JOJNIO BEIIECTBA B PacTBOPE,
IIPOBOJUTE PACUETHI 10 YPABHEHUIO XMMUYECKOM PEaKIUu;

e coOMIOaTh MpaBmiia MOJIB30BAHUS XUMUYECKOM MOCYIOH M 1ab0paTOpHBIM 000PYIOBAaHUEM, A TAKXKe
npaBuja OOpamieHHs C BEIIECTBAMH B COOTBETCTBHHM C WHCTPYKLHUSMHU TII0 BBITIOJIHEHUIO
71a00paTOPHBIX XWMHUYECKHUX OIBITOB MO TMOJYYCHHIO M COOMPAHMIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa 1 yIJIEKUCIIOTO ra3a);

® [IPOBOJIUTh PEAKIMH, MMOATBEP)KIAIOIINE KAYECTBEHHBIM COCTaB PAa3JIMYHBIX BEIIECTB: Paclo3HABaTh
OTBITHBIM TYTEM XJIOpPUA-, OpOMHI-, WOIUA-, KapOoHaT-, ¢ocdar-, cuImkar-, cyiabdar-,
TUIPOKCHU/I-MOHBI, KATUOHBI aMMOHHS U MOHBI M3YYE€HHBIX METAJIJIOB, IPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHMYECKHUX BEIIECTB;

® [IPUMEHATH OCHOBHBIE OIEPALIMM MBICIUTEILHON JESTEIbHOCTH — aHAJIW3 U CUHTE3, CPaBHEHHUE,
00001IeHne, CHCTEMaTU3aluIo, BBISIBICHHE NPUYMHHO-CICACTBEHHBIX CBSI3€H — Ui W3YYEHUS
CBOMCTB BELIECTB U XUMHUYECKUX pEaKluid, €CTeCTBEHHO-HAayYHblE METO/bl IO3HAHUS —
HaOIOleHNe, HW3MEpEeHHe, MOJAEIUPOBAaHUE, OKCIIEPUMEHT (peajbHbli U MBICICHHBIN).



TEMATHUYECKOE INIAHUPOBAHUE

8 KUIACC
KonuuecTBo yacos
Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3aesioB M TeM NPOrpaMMbl Kontpoabnbie | IlpakTHuec
n/n Bcero o0pa3oBaTtellbHbIe Ppecypchl
padoTbI KHe padoThl
Pazzen 1. IlepBoHavyajibHbIe XUMUYECKHE TIOHATHS
XuMUs — BaKHAs 00JIaCTh €CTECTBO3HAHUS U
1.1 N 5 2 bubmoreka I{OK https://m.edsoo.ru/7f41837¢
MIPAKTUIECKOM JIESITETHHOCTH YeIOBEKa
1.2 BemecTBa 1 XuMHu4ecKue peakiuu 15 1 bubnuoteka LIOK https://m.edsoo.ru/7f41837c
Pasnen 2. BaxkHelue npeAcTaBuTe I HEOPraHUYECKUX BeleCTB
2.1 Bosnyx. Kucnopona. Ionsitue 06 okcuaax 6 bubmoreka I{OK https://m.edsoo.ru/7f41837¢
2.2 Bognopoa.Ilonsitie o Kuciorax u cosx 8 1 bubmuoTteka LIOK https://m.edsoo.ru/7f41837c
2.3 Boga. PactBopsl. [Torstue 06 ocHOBaHUAX 5 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢
2.4 OcCHOBHBIE KJIACChI HEOPTAHUYECKUX COCTUHECHUM 11 1 1 bu6moreka I{OK https://m.edsoo.ru/7f41837¢

Pasnen 3. Ilepuonnyeckuii 3akon u [lepuoguyeckas cucrema xumuuyeckux 31emMenToB /I. . MenneneeBa. Ctpoenne aromoB. XuMH4eCKasi CBA3b.
OKHCIUTETbHO-BOCCTAHOBUTEILHbBIE PEaKIHU

[Tepuonnueckuii 3akoH u [lepuoanueckas

3.1 cHucTeMa XMMHUYECKuX 3eMeHToB []. U. 7 bu6muoreka I{OK https://m.edsoo.ru/7f41837c
MenneneeBa. CTpoeHue atoma
X .0 -
3.2 HMITACCKAT CBAD. LKHCTITCIRHO 8 1 bu6muoreka I{OK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIC PEAKIIUH
PesepBHOE Bpemst 3 bubmuoTteka LIOK https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 5
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9 KITIACC

KoaunuecTBo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl KoHTpoJbHbIE IlpakTHyec
n/n Bcero o0pa3oBaTesibHbIE pecypchl
padoThI KHe padoTsbl
Pa3gen 1. BemecTBo M XMMHYecKHe peaKIHH
H o
11 OBTOPCHHC 1 YIIYOICHHE SHAHHH OCHOBHEIX 5 1 Bu6maorexa LIOK https://m.eds00.ru/7f41a636
paszenoB Kypca 8 kiacca
O
1.2 CHOBHUHe SAKOHOMEPHOCTH XUMIHCCKHX 4 bubmoreka I{OK https://m.edsoo.ru/7f41a636
peakiui
9 . X
1.3 JICKTPOTHMTIHCECKAA IMCCOUHATITL. AMMHUHCCIHIE 8 1 1 bu6mmoreka I{OK https://m.edsoo.ru/7f41a636
peaKIuu B pacTBOPax
Paszgen 2. HemeTanjibl 1 UX COeTUHEHHUS
06
2.1 HHas XapAKTCPHCTHIA XHMHACCKHX STCMEHTOR 4 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VIIA-rpynnst. ['anorenst
06
2.2 Had xapaKTepnchzi XUMITHCCKHX S]CMEHTOB 6 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VIA-rpynmsl. Cepa u €€ coeTMHeHUS
06
2.3 HIas XapaKTCPHCTHIA XHMUHCCKHIX SIICMEHTOB 7 1 bu6moreka I{OK https://m.edsoo.ru/7f41a636
VA-rpynmsl. A30t, Gochop U X COSTUHEHUS
OO6mast XapaKTEepPUCTHKA XUMHUYECKHUX JIEMEHTOB
2.4 IVA-rpynmsl. Yruepoa v KpeMHUH U BX 8 1 2 bu6moreka I{OK https://m.edsoo.ru/7f41a636
COEIUHEHUS
Pazpea 3. Meraiibl M HX COeANHEHHUSA
3.1 OO01111€e cBOIMICTBA METAJLJIOB 4 bu6moreka I{OK https://m.edsoo.ru/7f41a636
3.2 BakHel1ne MeTaluIbl 1 UX COETUHEHUS 16 1 2 bu6muoreka I{OK https://m.edsoo.ru/7f41a636
Pasgen 4. Xumus n oKpykamomas cpena
4.1 BemectBa 1 Marepuansl B )KU3HU YEJIOBEKA bu6muoreka I{OK https://m.edsoo.ru/7f41a636
PezepBHOE Bpemst bubmuoteka LIOK https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 7



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




IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
DJIEeKTPOHHbIE
Ne ndpoBbIe
: Tema ypoka Bcero mipp
n/n llara o0pa3oBaTe/ibHbIE
4acoB
pecypchl
IIpeamer xumun. Poilb XuMHHK B )KU3HU YeI0BeKa. Tena u bubmmorexa TIOK
1 pedl ' ' 1 https://m.edsoo.ru/ffod
BEIIECTBA 210c
bubmoreka [IOK
2 IlouaTue o MeToax IMO3HAHUSA B XUMUU 1 https://m.edsoo.ru/ffOd
227e
[Tpaktuueckast padora Ne 1 «IIpaBuiia paboTh B bubmmorexa [IOK
3 nmabopaTopuu U MpUEMBI 0OpaleHus ¢ 1abopaTopHBIM 1 https://m.edsoo.ru/ff0d
000pyTI0OBaHUEM» 23dc
Uuctele BemecTBa u cMecH. CIocoObI pa3aeineHus bubmorexa TIOK
4 Ny ' P 1 https://m.edsoo.ru/ff0d
cMecei
26ca
. bubmoreka [IOK
IIpa eckas pabora Ne 2 «Pa3nenenue cmeceit (Ha
5 paieTiTecias pabot « . Aeneiie cmeceH ( 1 https://m.edsoo.ru/ff0d
MIpUMEPE OYUCTKH ITOBAPEHHOM COJIH )» 28c8
bubmoreka IIOK
6 ATOMBI U MOJICKYJTBI 1 https://m.edsoo.ru/ff0d
2a6c¢
XHUMHUYECKHE IIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHUECKUX bubmorexa OK
7 ) 1 https://m.edsoo.ru/ffod
3JICMEHTOB
2be8
bu6moreka I{OK
8 [IpocTtbie U CclIOKHBIE BENIECTBA 1 https://m.edsoo.ru/ffOd
2a6c¢
bubanoreka [IOK
9 ATOMHO-MOJIEKYJSIPHOE yUEHUE 1 https://m.edsoo.ru/ff0d
2d50
bubauoreka [IOK
3aKkOH IOCTOSHCTBA COCTaBa BEIICCTB. XUMHUUCCKas
10 1 https://m.edsoo.ru/ff0d
dbopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX AIIEMEHTOB 2eae
OtHocuTenpHas aToMHas Macca. OTHOCHUTEIbHAS bubmorexa [IOK
11 ' 1 https://m.edsoo.ru/ffod
MOJIEKYJIsSIpHasi Macca 193¢
bu6muoreka IJOK
12 MaccoBast 10151 XMMUYECKOTO JIEMEHTA B COECIMHEHUH 1 https://m.edsoo.ru/ff0d
350c
bu6muoreka I{IOK
13 KonnuectBo BemectBa. Mosb. MossipHast macca 1 https://m.edsoo.ru/ff0d

5230
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duznueckre U XUMUYECKUE ABJIICHUI. XUMHUYECKAA

bu6muoreka [IOK

14 — https://m.edsoo.ru/ffOd
peaKkn 37fa
bu6muoreka [IOK
15 IIpu3Haky U ycioBUs NPOTEKAHUSA XUMUYECKUX PEAKIUN https://m.edsoo.ru/ff0d
3al6
bubmoreka [IOK
3aK0H COXpaHEHHS MaCCHI BEIIECTB. XUMUICCKUE
16 ABHCHIS https://m.edsoo.ru/ffod
P 3088
bubmoreka [IOK
BrIunciieHus: KOJIMYECTBA, MACChl BEIIECTBA 110
17 . https://m.edsoo.ru/ffOd
YPaBHCHHUSIM XUMHUYECCKUX PEAKITUI
5708
. bubmmorexa [IOK
Knaccudukarus XuMu4yeckrux peakiuui (coequHeHus,
18 https://m.edsoo.ru/ffod
pa3IoXKeHUsl, 3aMelIeHus, 0OMeHa)
3f34
bubmoreka [IOK
19 O0o0IIeHre U CHCTeMaTH3aIisl 3HaHUH https://m.edsoo.ru/ff0d
40c4
KonTponwsnas padora Nel mo teme «BemecTtsa u bubmorexa TIOK
20 IMIECKIE DeAKIHID https://m.edsoo.ru/ff0d
peaxt 4290
bubmoreka IIOK
Bo3nyx — cmech razos. Cocra Bo3ayxa. Kuciopon —
21 https://m.edsoo.ru/ff0d
AJIEMEHT | MpocToe BemiecTBo. O30H
448e
. bub6moreka IIOK
dusnvecKkne 1 XUMHUYECKHUE CBOMCTBA KUCIOPOIa
22 https://m.edsoo.ru/ff0d
(peakiuu oxkucienus, ropenue). [lonsarue 06 okcumax 4614
bu6moreka [IOK
CriocoObl MoTy4eHHs: KUCIIOPoa B JIa0OPaTopuu U
23 https://m.edsoo.ru/ff0d
MPOMBIIIUICHHOCTH. [IpuMeHeHne Kucaopoia 4972
TeroBo# 3 heKT XUMUIECKOHN peakIiuu, IOHITHE O bubmoreka IIOK
24 TEPMOXUMHUYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ffOd
SHAOTEPMUUYECKUX PEAKIUAX 4790
TomnuBo (HedTh, yronb u MeTaH). 3arpsis3HeHHE BO31yXa bubmorexa [IOK
25 ’ ' ’ https://m.edsoo.ru/ffod
CrocoObI €ro MpeIoTBPAIICHHS
4cda
[Ipaktuueckas pabota Ne 3 no teme «llonxydenue u bubmorexa TIOK
26 M https://m.edsoo.ru/ff0d
coOupaHHe KHCIOpO/ia, U3yYeHHE €r0 CBOUCTBY» 4262
Bonopon — snemenT u npocroe BeniectBo. HaxoxaeHue bubmorexa TIOK
27 & Db ' https://m.edsoo.ru/ff0d
PUPOA 4ddo
. bubanoreka [IOK
duznyeckrue 1 XUMUIECKUE CBOMCTBA BOJIOPOIA.
28 https://m.edsoo.ru/ff0d
[Ipumenenue Bomopoaa
4ddo
b K
29 [ToHsiTHE O KUCIIOTAX U COJISIX nomorexa LO

https://m.edsoo.ru/ff0d



https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2

50d2

bu6muoreka [IOK

30 Crioco0bl moTydeHust BOJAOPoAa B 1ab0opaTtopuun https://m.edsoo.ru/ffod
4ddo
bu6muoreka [IOK
[Ipakrrueckas pabota Ne 4 mo reme «llonydenue u
31 P P . i https://m.edsoo.ru/ffod
coOupaHue BOIOPO/Ia, U3YICHHUE €T0 CBOMCTBY 4542
bubmoreka [IOK
32 MonsipHbiii 006EM ra3oB. 3aK0OH ABOTAAPO https://m.edsoo.ru/ff0d
542e
" bubmmorexa LIOK
Brruucnenus o6bEMa, KoTUYeCTBa BEIIECTBA Ta3a Mo €ro
33 ) https://m.edsoo.ru/ff0d
M3BECTHOMY KOJIMUECTBY BEIIECTBA UM O0BEMY 5530
Brrancnenus 00bEMOB Ta30B 110 YPABHCHHIO PEaKIIMH Ha bubmorexa HOK
34 ) P . P https://m.edsoo.ru/ff0d
OCHOBE 3aKOHa 0OBEMHBIX OTHOIIEHUH Ta30B 5708
bubmoreka [IOK
35 ®uU3NYECKne U XUMUYECKHAE CBOMCTBA BOJIbI https://m.edsoo.ru/ffOd
587a
bubmoreka [IOK
36 CocraB ocHoBanuii. [loHsTHE 00 MHAMKATOpPAX https://m.edsoo.ru/ff0d
592
Bona xak pactBoputens. HaceleHHBIC 1 bubmuoteka LIOK
37 HEHACHIIIICHHBIC PACTBOPBI. MaccoBasi 10715 BEIIECTBA B https://m.edsoo.ru/ff0d
pactBope 5b40
[Tpaktuueckas padora Ne 5 o teme «IIpurotopnenue bubmorexa IIOK
38 pacTBOPOB C ONpPEAEIEHHON MAaCCOBOM 10JeH https://m.edsoo.ru/ffOd
PacTBOPEHHOTO BENIECTBA» Seba
bu6muoreka [IOK
KonTponwsnas padora Ne2 mo teme «Kucnopoa. Bogopon.
39 OHTP P PO BOAOPOA https://m.edsoo.ru/ffod
Bona» 6342
bu6moreka [IOK
40 Oxcuppl: cocTaB, Kiaccu(uKalus, HOMEHKIIATypa https://m.edsoo.ru/ff0d
664e
[Tonyuenue 1 XUMHUYECKUE CBOMCTBA KUCIOTHBIX butmmorexa [JOK
41 Y ’ https://m.edsoo.ru/ffod
OCHOBHBIX U aM()OTEPHBIX OKCUIOB 6646
bubmuoreka IIOK
42 OcHoBaHus: cOCTaB, Kilaccuukaius, HOMEHKIIATypa https://m.edsoo.ru/ffOd
67ca
bubmuoreka IIOK
43 [Tonyuenue u XuMu4eCKue CBOMCTBA OCHOBAHUN https://m.edsoo.ru/ffod
67ca
bu6munoreka IIOK
44 Kucnotsr: cocras, knaccudukarys, HOMEHKIaTypa https://m.edsoo.ru/ff0d
fee2
45 ITony4yeHnue u XMUMUYECKUE CBOMCTBA KUCIIOT bubnuoreka [IOK



https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d4f42
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2

https://m.edsoo.ru/ff0d
fee2

Counu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI OTyISHUS,

bubmuoreka [JOK

46 . https://m.edso0.ru/00a
XUMHUYECKHUE CBOMCTBA 49474
[Tpakrrueckas pabota Ne 6. Pemenue bubmunorexa LIOK

47 AKCIEPUMEHTAIbHBIX 33/1a4 110 TeMe «OCHOBHBIE KJIACChI https://m.edsoo0.ru/00a
HEOPraHWYECKUX COECAUHEHUIN dob7c
['eneTndueckas cBs3b MEXKIY KllacCaMU HEOPTraHUYECKUX bubmorexa [JOK

48 eruii Y P https://m.edsoo.ru/00a

WHCHHH
coen d9a50
bubmoreka [{OK

49 O06001IeHre U CUCTEeMaTH3alks 3HAaHU T https://m.edsoo.ru/00a

d9ch2
K
KonTponwsnas padora Ne3 mo teme "OCHOBHBIE KJIacChl bubmmorexa O
50 - https://m.edsoo.ru/00a
p a d9ela
bu6moreka [{OK
[TepBbie MOTBITKYM KIaCCU(PUKAIIMA XUMHUUECKIX

51 https://m.edsoo.ru/00a

aneMeHTOB. [IoHATHE O TPYIMax CXOIHBIX AIEMEHTOB doffa
. bubmoreka I{OK
[Tepuonnueckuii 3akoH u [lepuoanyeckas cuctema

52 https://m.edsoo.ru/00a

xuMmudeckux aneMmeHnToB 1. Y. MenpaeneeBa
da52c
bubmoreka IIOK

53 [Tepuompl, rpymIibl, HOATPYIITHI https://m.edsoo.ru/00a

da52c
bu6moreka IIOK

54 Crpoenue atoMoB. CocTaB aTOMHBIX sifep. M30Torbl https://m.edsoo.ru/00a

da342
bu6muoreka [IOK
CrpoeHue AIIeKTPOHHBIX 000JI0YEK aTOMOB JIEMEHTOB

55 . https://m.edsoo.ru/00a

[Tepuonnueckoii cucremsl Jl. M. Menaeneena
da6bc
XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA IO €T0 bubanoreka [IOK

56 nojoxenuto B [lepuonuueckoit cucreme /1. U. https://m.edso0.ru/00a
MeHnpeneeBa da824
3nauenue [leproanueckoro 3akoHa sl pa3BUTUS HAYKU bubmoreka I[IOK

57 u npaktuku. [[. 1. MenneneeB — y4€Hblid, negaror u https://m.edsoo.ru/00a
rpaKJIaHUH da96e
DNEeKTPOOTPHUIIATEIBHOCTh aTOMOB XUMHUYECKUX bubmorexa HOK

58 pOoTp https://m.edsoo.ru/00a
AJIEMEHTOB

daab8
bubmuoreka IIOK

59 HonHas xumMuaeckas CBSI3b https://m.edsoo.ru/00a

dac34
bu6munoreka IIOK
60 KoBasieHTHas nossipHas XMMHUYECKas CBA3b https://m.edsoo.ru/00a

daab8



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8

61

KoBanentuas HCIOJIsIpHAasd XUMHUYCCKas CBA3b

bu6muoreka [IOK
https://m.edsoo.ru/00a
daab9

62

CreneHp OKUCICHUS

bu6muoreka [IOK
https://m.edsoo.ru/00a
dae28

63

OKHCIIMTEIIEHO-BOCCTAHOBUTEIILHEIC peakuuun

bubmoreka [IOK
https://m.edsoo.ru/00a
db076

64

OKHUCIINTEIIN U BOCCTAHOBUTEIHN

bubmoreka [IOK
https://m.edsoo.ru/00a
db076

65

Konrponbshas padora Ned4 o reme «CrpoeHue atoma.

XUMHYECKASA CBI3h)

bubmoreka [IOK
https://m.edsoo.ru/00a
db486

66

O000I11IEHNE U CUCTEMATU3AIINSA 3HAHWI

bubmoreka [IOK
https://m.edsoo.ru/00a
db33c

67

O000I11IEHNE U CUCTEMATU3AIINA 3HAHWUI

bu6mmoreka [IOK
https://m.edsoo.ru/00a
d9ch?2

68

O0001IeHNEe U CUCTEMATHU3AIN SHAHUHA

bubmoreka [IOK
https://m.edsoo.ru/ffOd
61c6

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68



https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d61c6




9 KVIACC

DJIEeKTPOHHbIE
Ne uudgposbie
Tema ypoka ara
n/n P Bcero A o0pa3oBaTe/ibHbIE
pecypchl
. bubnmorexa [IOK
[Tepuonnueckuii 3akoH. Ilepuoanueckas cucrema
1 1 https://m.edsoo.ru/00ad
xuMuueckux anemeHToB . . MenneneeBa b50e
. bubmoreka [IOK
3aKOHOMEPHOCTH B U3MEHECHUHU CBOMCTB XMMHYECKHIX
2 . 1 https://m.edsoo.ru/00ad
AJIEMEHTOB MEPBBIX TPEX MEPHOIOB bBb6
bubmoreka [IOK
Knaccugukaius 1 HoMeHKIaTypa HEOpraHUYECKUX
3 BelICCTR 1 https://m.edsoo.ru/00ad
t b7e2
. bubmoreka [IOK
BuJibl XUMUYECKO# CBSI3U M THITHI KPHCTAJUTHYECKUAX
4 . 1 https://m.edsoo.ru/00ad
pemeTox
bac6
5 Konrponbshas padora Nel o teme «IloBTopenue u 1
yIIyOJieHHe 3HAaHWM OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiaccay
Knaccudukarus XuMUYeCKUX peakifii Mo pa3IndHbIM bubmorexa HOK
6 DMAHAKAM 1 https://m.edsoo.ru/00ad
P beho
[TonsiTue o ckopoctn xumudeckon peakuuu. [loustue o bubmorera [OK
7 ' 1 https://m.edsoo.ru/00ad
TOMOTEHHBIX U T€TEPOTEHHBIX PEaKIMIX beoa
[TonsiTHe 0 XuMHUYECKOM paBHOBecuU. DaKTOPHL, bubmuoteka [IOK
8 BJIUSIIOIIME HA CKOPOCTh XUMHUYECKOU PEAKIIUUA U 1 https://m.edso0.ru/00ad
T0JIO’KEHUE XUMUYECKOTO paBHOBECHS c28c
bu6moreka [IOK
9 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIE PEAKIIMHU 1 https://m.edsoo.ru/00ad
cade
. bubaunoreka [IOK
Teopust anexkrponutudeckoil nuccormanuu. CuabHbIE U
10 1 https://m.edsoo.ru/00ad
ci1abbie ANEKTPOITUTHI
cd68
bubauoreka [IOK
11 Hounble ypaBHEHUS peaKiuii 1 https://m.edsoo.ru/00ad
d448
N N bubanoreka [IOK
XUMUYECKHE CBOMCTBA KHCIOT U OCHOBaHUH B CBETE
12 N N 1 https://m.edsoo.ru/00ad
MpeCTaBICHUN 00 AMEKTPOTUTHIECKOH TUCCOIMAIINN 4548
N . . bubanoreka [IOK
XuMHUUYECKHEe CBOMCTBA COJIel B CBETE MPEACTaBICHUI 00
13 . 1 https://m.edsoo.ru/00ad
ANEKTPOTUTHYECKOHN TUCCOIHUALIAN
d8b2
. bubanoreka [IOK
14 [TonsTHE 0 TMapONIH3E conel 1 1

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



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
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
https://m.edsoo.ru/00add9d4

dod4

bubmuoreka [IOK

15 O06o01IeHne 1 crucTeMaTH3aIus 3HaHUui https://m.edsoo.ru/00ad
ddi2
[Ipaktuueckas padora Ne 1. «Pemenne bubmmorera [JOK
16 https://m.edsoo.ru/00ad
SKCIIEPUMEHTAJIBHBIX 33724
dbfa
KonrposnbHas padora Ne2 no teme «1eKTpOIUTHYECKAs bubmorexa HOK
17 https://m.edsoo.ru/00ad
JTUCCOIHAIUA. XUMUUECKUE PEAKIIUU B PACTBOPAX) deco
bubmoreka [IOK
OO6mast XxapakTepUCTHKA TAIOTEHOB. XUMUYECKHE
18 N https://m.edsoo.ru/00ad
CBOMCTBA Ha IIPUMEPE XJI0pa
dfe2
bubmoreka [IOK
XnopoBoaopos. CosistHast KHCI0Ta, XUMHUYECKHE
19 . https://m.edsoo.ru/00ad
CBOMCTBA, TIOJTyY€HUE, TPUMEHEHNE
el04
[Ipaktuueckas padora Ne 2 o teme «Ilomyaenune bubmorexa TIOK
20 N . . https://m.edsoo.ru/00ad
COJITHOW KHCIIOTHI, U3y4CHHUE €€ CBOMCTBY
e348
. bubmoreka [IOK
Brruucnenus mo ypaBHEHUSIM XUMHYECKUX PEAKITHH,
21 https://m.edsoo.ru/00ad
€CJIM OJTMH W3 PEareHTOB JIaH B U30BITKE
e488
bubmoreka IIOK
22 OO6mast xapakTepucTrKa 31eMeHTOB VIA-Tpynms https://m.edsoo.ru/00ad
e64a
bub6moreka IIOK
AmorponHbie MoauduKanuu cepbl. HaxoxaeHue cepsol u
23 R . . https://m.edsoo.ru/00ad
e€ COeIMHECHMI B IpUpoie. XUMHUUECKHE CBOMCTBA CEPBI o642
bu6moreka [IOK
CepoBoiopo, cTpoeHue, (U3NIECKUe U XUMUYCCKHE
24 . https://m.edsoo.ru/00ad
CBOMCTBA
e802
Oxkcunpl cepbl. CepHast KUCIIOTa, GU3HUYECKUE U bubmorexa [JOK
25 S ’ https://m.edso0.ru/00ad
XUMHUYECKHUE CBOMCTBA, MPUMCHCHHE
€a28
XHUMHUYECKUE PEaKIIUH, JISKAIIUE B OCHOBE
. bubauoreka [IOK
MIPOMBIIIIEHHOTO CII0Cc00a MOy4YeHUs! CEPHON KUCIOTHI.
26 . https://m.edsoo.ru/00ad
XUMUYECKOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl ec8a
COEIMHEHUSIMU CEPbI -
bubmuoreka IIOK
27 Brrunciienne MaccoBoi 10U BbIXOJa MPOAYKTA PEAKLIUN https://m.edso0.ru/00ad
ec8a
OO1as xapakTepucTUka eMeHTOB V A-Tpymibl. A3OT, bubanoreka [IOK
28 pacrpocTpaHeHue B IpUpoJe, GU3NIECKHE U XUMHUECKUE https://m.edsoo.ru/00ad
CBOIICTBa eeab
N bu6muoreka IIOK
AMMuak, ero pu3nYecKue U XUMUYECKHE CBOICTBA,
29 https://m.edsoo.ru/00ad

TMOJIYYCHUC U ITPUMCHCHUC

f004



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
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
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004

[Tpaktuueckas padora Ne 3 o teme «llomyuenue

bubaunoreka [IOK

30 . https://m.edsoo.ru/00ad
aMMUaKa, N3y4eHHUE €ro CBOMCTBY
180
" bubnunorexa LIOK
A30THas KHUCIOTa, €€ PU3NUECKUEe U XUMUYECKHE
31 CBOTCTEA https://m.edsoo.ru/00ad
306
Hcnosb30BaHre HUTPATOB U COJIEN AMMOHUS B KAYECTBE bubmoreka [IOK
32 MUHEpaJIbHBIX y10OpeHuil. XuMHUeCcKoe 3arpsi3HeHne https://m.edsoo.ru/00ad
OKPYKAIOILEH Cpe/ibl COCTMHECHUSIMHU a30Ta f518
bubmoreka [IOK
dochop. Oxeun dpocdopa (V) u pochopHas KUcIoTa,
33 dop A bocdopa (V) V(b Gop https://m.edsoo.ru/00ad
(dus3nYecKre U XUMHYECKHE CBOMCTBA, TIOyUCHHE f68a
bubmoreka [IOK
Hcnons3zoBanue pocdaroB B kKaueCTBE MUHEPATHHBIX
34 . . https://m.edsoo.ru/00ad
yaoOpeHuid. 3arpsi3HeHue IpupoaHON cpenbl pocdaramu £c20
VYrepon, pactpocTpaHeHHe B IPUPoie, PU3NIECKUE U bubmorexa HOK
35 ’ . ’ https://m.edsoo.ru/00ad
XHUMHYECKHE CBOMCTBA
fd9c
Oxcuppl yrepoaa, ux Gu3nuecKkre U XUMHYECKHe bubmuoteka LIOK
36 CBOMCTBA. DKOJIOTHYECKUE TIPOOIEMBI, CBI3aHHBIC C https://m.edsoo.ru/00ad
okcuyioM yriiepona (1V) febe
bub6moreka IIOK
37 VYronbHas KHCIOTa U €€ coNn https://m.edsoo.ru/00ae
006¢
[Ipaxtuueckas padota Ne 4 o reme "llonyuenue bubnmuoreka LIOK
38 yIeKucioro raza. KauectBeHHast peakiys Ha kKapOoHar- https://m.edsoo.ru/00ae
HOH" 027e
[lepBoHauanbHbIC MOHATHS 00 OPraHUYECKUX BELIECTBAX bubmmorexa [JOK
39 P P https://m.edsoo.ru/00ae
KakK 0 COeTUHEHUSX yriepoaa
054e
bu6moreka [IOK
40 KpemHunii u ero coequHeHus https://m.edsoo.ru/00ae
080a
[Ipaktrueckas padota Ne 5. Pemienue bubmuoteka [IOK
41 AKCIIEPUMEHTAIBHBIX 3aJ1a4 10 TeMe «Baxueline https://m.edsoo.ru/00ae
HEMETAIUIBI M UX COECTUHEHMSD Obf2
. K
KonrponbHas padora Ne3 no teme «Baxueiinme butmmorexa I10
42 https://m.edsoo.ru/00ae
HEMETaJIbl ¥ UX COSAUHEHUS»
0el18
OO01mas xapakTepucTUKa XUMUYECKUX DJIEMEHTOB —
bubmuoreka IIOK
MeTaJsIoB. MeTainyeckas CB3b U MeTaJlInyecKas
43 i . https://m.edsoo.ru/00ae
KpucTaluyeckas permérka. Ouznueckue CBONCTBA 1036
METaIoB
. N bu6muoreka IIOK
XUMHYECKHE CBOMCTBA METAIUIOB. DIEKTPOXUMUIECKUI
44 https://m.edsoo.ru/00ae

pan HaHpﬂ)KCHI/Iﬁ METaJIJIOB

1156



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
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
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
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
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

O6mue criocoOb! omy4yeHus: MeTayioB. CIUiaBbl.

bu6muoreka [IOK

45 Beruncienus 1o ypaBHEHHUAM XUMHUYECKUX PEaKIUH, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEarcHTOB CONCPKUT IIPUMECH 1156
bubmuoreka [JOK
46 [TonsaTue 0 KOppPO3UU METAIIOB https://m.edsoo.ru/00ae
1278
bubmoreka [IOK
a7 IIenouHbie METAILIIBI https.//m.edsoo.ru/00ae
14b2
bubmoreka [IOK
48 OKCcHUJIBI ¥ TUPOKCHUIBI HATPUSI U KU https://m.edsoo.ru/00ae
14b2
bubmoreka [IOK
49 [IlenoyHo3emMenbHBIE METAIUTBI — KaJbLIMI U MarHU| https://m.edsoo.ru/00ae
15e8
bubmoreka [IOK
50 Bakueiiue coenuHEHN KaabIIUs https://m.edsoo.ru/00ae
15e8
51 O06o01enre 1 cucTeMaTH3alus 3HaHUH
bubmoreka [IOK
52 XKéctrkocTh BOIBI M CTIOCOOBI €€ yCTpaHEHUs https://m.edsoo.ru/00ae
1886
. bub6moreka IIOK
[Tpaktrueckas padora Ne 6 mo tTeme "KEcTkoCTh BOJIBI M
53 5 OIEL €8 Ve pa A A https://m.edsoo.ru/00ae
METO/IbI €€ yCTpaHEHUs 1968
bub6moreka IIOK
54 ANIOMUHUMA https://m.edsoo.ru/00ae
1c64
bu6moreka [IOK
55 AmMdoTepHbIC CBOMCTBA OKCHJIA U THAPOKCUIA https://m.edsoo.ru/00ae
1c64
bu6muoreka [IOK
56 XKenezo https://m.edsoo.ru/00ae
1d86
bubauoreka [IOK
57 Oxcuel, ruapokcu sl U conu skenesa (1) u xxenesa (1) https://m.edsoo.ru/00ae
35e6
58 O06o01IeHre 1 cucTeMaTH3alus 3HaHUH
ITpakTuueckas padora Ne 7. Pemenue bu6nunorexa [IOK
59 JKCIIEPUMEHTAIIBHBIX 3aa4 110 TeMe «BaxHelue https://m.edsoo.ru/00ae
METaJIbl ¥ UX COCAUHEHUS» 3de8
Brruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIINT,
€CJIM OJIUH U3 PEareHTOB JaH B M30BITKE WU COACPIKHUT bubmorexa [IOK
60 N https://m.edso0.ru/00ae
npuMecH. BeIuuciieHnss MacCOBOM JI0JIM BBIXOJIa TIPOJTYKTa 1750
peakuuu
61 O06o0mIeHre U cucTeMaTH3alus 3HaHUH



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
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
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae1750

Konrponshas padora Ned4 o treme «Baxxueiiime

62 1
MCETAaJIJIbI U UX COCAUHCHU )
BemecTBa 1 MarepHalibl B IIOBCEIHEBHOM KU3HU BH6HHOTeKa HOK
63 m P A 1 https://m.edsoo.ru/00ae
YeIIOBCKa 350
bubmoreka [IOK
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIIEH Cpebl 1 https://m.edsoo.ru/00ae
4270
bubmoreka [IOK
65 Pons xuMuH B peIeHNHN SKOJIOTHUECKUX TPOOIeM 1 https://m.edsoo.ru/00ae
4270
bubmoreka [IOK
66 O06o001IeHe U CUCTEeMaTH3alks 3HAaHU T 1 https://m.edsoo.ru/00ae
0doa
bubmoreka [IOK
67 O06001IeHNe U CUCTEeMaTH3alks 3HAaHU T 1 https://m.edsoo.ru/00ad
b33c
bubmoreka [IOK
68 O060011IeHNEe U CUCTEMaTH3allks 3HAHUH 1 https://m.edsoo.ru/00ad
9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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
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




YYEBHO-METOAUYECKOE OBECIIEYEHME
OBPA30OBATEJIBHOI'O ITPOLECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
Xumus. 8 kiacc: yuel. s obmeoopazoBarenbHbIX yupexaennii / O.C.
["abpuensn. - 3-e uzg., crpeotut. - M.: JIpoda, 2022. - 286 c.

Xumusi. kiace: yueb. s oomieoOpazoBarenbHbix yupexaeHuit / O.C.

["abpuensn. - 3-e uzg., crpeotut. - M.: JIpoda, 2022. - 288 c.

METOANYECKUE MATEPUAJIBI JIJISI YUUTEJISA
Beeaute

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SmykoBa A. B. HactonpHas
KHHTa yauTens. Xumus. 8 ki1.: Meroaudeckoe mocooue. - M.: Jlpoda, 2021.
2. l'abpuensu O. C., Amykosa A. B. Terpaas nmst 1a00paTopHbIX ONBITOB U
npaktuueckux padot. 8 k1. K yuebnuky O. C. I'abpuensHa «Xumus. 8 Kiacey.
M.: Ipoda, 2022.

3. l'abpuensn, O. C. Metonuueckoe nocooue k yueouuky O. C. ['abpuensna
«Xumusiy. 8 knace / O. C. I'abpuensn. — M. : Ipoda, 2021. — 109.

4. I'abpuensn, O. C. Meronuueckoe nmocooue k yueonuky O. C. ['abpuensna
«Xumusiy. 9 knace / O. C. I'abpuensin. — M. : Ipoda, 2021. — 108.

5. Xumus : Tex"Honorudeckue kaptol K yueOHuky O. C. 'abpuensna « Xumusi.
8 kmace» : meronuueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda, 2020

6. XuMus : TexHonorudeckue kaptel Kk yueOnuky O. C. 'abpuensna «Xumusi.
9 ximacey : metoamueckoe mocodue / JI. . Acanosa. — M. : Ipocda, 2018

7. Xumus. 8 xi1.: KouTponsHbie u mpoBepodHbie padboTs! k yueonuky O. C.
INa6puensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa
u ap. - M.: [lpoda, 2022. nannbie



MU DPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

Beenutenanusiehttp://www.chemnet.ru I"azeta « XuMus» U CalT I yUUTEIIS
«S1 Uy Ha YPOK XUMHH»

http://him.1september.ru Equnas xomnekius LIOP: [IpenMeTHas KoJIeKus
«XuMUS»

http://school-collection.edu.ru/collection/chemistry EctecTBenHO-Hay4uHbIC
skcriepuMenThl: xumusi. Komnekuusa Poccuiickoro o0uieo0pazoBaresibHOrO
noprana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukOepoBoii

http://www alhimik.ru Bcepoccuiickas omuminaia MIKOJIbHUKOB 110 XUMUN
http://chem.rusolymp.ru Oprannueckas XMMHUS: SJIEKTPOHHBINA YUCOHHK JIJIst
CpPEIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XMMHH: JIEKTPOHHBIN YUCOHHK
http://www hemi.nsu.ru OTKpeITBIH KOMIEIK: XUMHUS
http://www.chemistry.ru JlucraniinonHnas oJlMMITHaza Mo XUMHUK:

TEJICKOMMYHUKAIIMOHHBIA 00pa30BaTeIbHbBIN MTPOCKT
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