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INOACHUTEJIBHASA 3AIIMCKA

[IporpaMMa 1o XMMUHU Ha YPOBHE OCHOBHOI'O 00IEro 0Opa3oBaHUSI COCTaBJIEHA Ha OCHOBE
TpeOOBaHMI K pe3yibTaTaM OCBOEHHUS OCHOBHOW 0OOpa30BaTeIbHON MPOTrpaMMbl OCHOBHOTO
oOmero oOpazoBanus, npeactaBieHHbIx B @I'OC OOO, a Takke Ha OCHOBE (QenepanabHOil
pabodeli mMporpaMMbl BOCTIIMTAHUS W C y4ETOM KOHLEMIIMU TPENOAaBaHus y4eOHOTO mpeameTa
«Xumus» B 00pa3zoBaTeIbHBIX opranu3anusx Poccutickoii denepanmm.

[IporpaMmma no xumMuu Aa€T MpeACTaBICHHE O LENsIX, oO0mied crpareruu oOyuyeHwus,
BOCIIUTAHUS W Pa3BUTUA OOydYaroUuXcsl CpEJACTBAMU Y4eOHOTO TIPEIMETa, YCTAHABJIMBAET
00s3aTeNIbHOE TPEIMETHOE COJEpKaHUEe, MPeIycMaTpUBAET paclpelesieHue ero mo Kiaccam M
CTPYKTYpUPOBaHHUE MO pa3jielaM U TeMaM MPOrpaMMBbl IO XUMHH, ONPEIEIsIeT KOJTUYECTBEHHBIE U
KayeCTBEHHbIE XapaKTEPUCTUKU COJEP)KAaHUSA, PEKOMEHAYEMYIO IOCIEA0BATEIbHOCTh HU3YUCHHUS
XUMHUHU C YYETOM MEXIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBS3€H, JIOTUKK Y4eOHOTro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEN 00YyUaroIIUXCsl, ONPEIesieT BO3MOKHOCTHU MPeAMETa Il peain3aiiu
TpeOOBaHMII K pe3ynbTaTaM OCBOCHHUS OCHOBHOW 0Opa3oBaTeNbHOM MPOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00I1ero oOpazoBaHus, a Takke TpeOOBaHUI K pe3yjbTaTaM OOYy4YeHHs] XUMHUU Ha
YpOBHE IieJiel M3yueHUsl MpeMeTa U OCHOBHBIX BUAOB yue€OHO-IIO3HABATENIbHOM JEATEIbHOCTH
00y4Jarouierocs o OCBOCHUIO Y4eOHOTO COJEPKaHMUS.

3HaHWE XUMUU CIY)KUT OCHOBOH UIsi (POPMHUPOBAHHUS MHUPOBO33PEHUSI 00YYArOIIETOCS, €To
NPECTaBICHUN O MaTepUaIbHOM €IMHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (HOPMUPYEMbIE XUMHEH
IPECTaBICHNUS O B3aUMOIPEBPAIICHUSIX YHEPTHUH U 00 BOJIOIMH BEIIECTB B MPHUPOJE, O MyTIX
pelieHrss II00aJbHBIX MpPOOJEM yCTOMYMBOIO pPa3BUTHS  4YEJIOBEUYECTBA —  CHIPHEBOM,
HHEPreTUYECKOM, MUIIIEBON U SKOJIOTUYECKON 0€30MacHOCTH, MPOOJIEM 3PaBOOXPAHEHHUS.

N3yuyenune xumun:

CIOCOOCTBYET peau3alliid BO3MOXKHOCTEH Ui caMOpa3BUTUS U (OPMUPOBAHUS KYJIbTYPHI
JUYHOCTH, €€ 00I1Iei 1 PyHKITMOHAIIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJl B (DOpPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 0Oydarouuxcs,
HaBBIKOB  HMX  CAMOCTOSITENIBHOM  y4eOHOW  ACSITENbHOCTH,  OKCIEPHUMEHTAIbHBIX |
UCCIICIOBATENIbCKUX yMEHHH, HEOOXOJWMBIX Kak B TIOBCEIHEBHON JKH3HU, TaKk U B
po¢eCCHOHATILHON JIeATCIIbHOCTH,

3HAKOMHUT CO CHEIU(PHUKON HAyYHOIO MBIIIEHUS, 3aKJIaJbIBAET OCHOBBI LIEJIOCTHOTO B3IJIA1a
HAa E€JUHCTBO NPHUPOABI U YETOBEKAa, SBISICTCS OTBETCTBEHHBIM JTanmoM B (OpMUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIIUXCS;

cioco0CTBYET (POPMUPOBAHUIO IEHHOCTHOTO OTHOIIICHHUS K €CTECTBEHHO-HAYUYHBIM 3HAHUSIM,
K IIPUPOJIE, K YEIOBEKY, BHOCUT CBOW BKJIAJ] B 3KOJIOTHUYECKOE 00pa3zoBaHUe 00yUaroINXCs.

Jlanubpie HampaBiieHHs B OOyYEHUH XUMHUU OOECIEUMBAIOTCS CHENU(UKON coaepikaHus
y4e0HOTro TpeIMeTa, KOTOPBIA SBIISETCS MEeIaroruniueckd aaanTUPOBAHHBIM OTpaKEHUEM 0a30BOi
HAYKH XMMUU Ha ONPEEIEHHOM dTare e€ pa3BUTHA.

Kypc xumMum Ha ypoBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs OPUEHTHPOBAH HA OCBOCHHE
00y4JaroIMMHUCS CUCTEMbI MEPBOHAYANBHBIX MOHITHUA XMMHH, OCHOB HEOPraHUYECKOW XHMHUHU U
HEKOTOPBIX OTAEIbHBIX 3HAYUMBIX MTOHSATUN OPraHUYECKON XUMHH.

CTpykTypa coiep aHHs TPOrpaMMbl MO XUMHH CPOPMHUPOBaHA Ha OCHOBE CHCTEMHOTO
nonxona kK e€ miydenmro. ConepikaHue CKIAABIBACTCS W3 CHCTEMbI TMOHATHH O XHMHUYECKOM
JJIEMEHTE M BEUIECTBE U CHCTEMbl MOHATHH O XUMHUYecKol peakiuu. O0e 3T CHUCTEMBI



CTPYKTYPHO OpPraHM30BaHbl IIO IPUHLUITY IOCIEAOBATEIBHOIO Pa3BUTHs 3HAHUN Ha OCHOBE
TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HMS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuoanueckoro 3akona /. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XHMUU;

— YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— IPEJICTaBICHUN 00 JIEKTPOJIUTUYECKON AUCCOLIMALIMM BEIIECTB B paCTBOpax.

TeopeTndeckne 3HAHUS PACCMATPHUBAIOTCS HAa OCHOBE OMIIMPUYECKH IIOJYyYECHHBIX H
OCMBICJICHHBIX (DAKTOB, pa3BUBAIOTCS MOCJIEOBATEIBLHO OT OJHOTO YPOBHS K JPYrOMY, BBITTOIHSS
(GyHKIMM OOBSCHEHUS U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHUS U BO3MOKHOCTEH MPaKTUYECKOTO
IIPUMEHEHUS U NOJIy4ECHUS U3y4aeMbIX BELIECTB.

OcBoeHue MnporpaMMbl IO XUMHUHU CIOCOOCTBYET (OPMUPOBAHUIO TIPEJICTABICHUS O
XUMHAYECKOM COCTAaBISAIOIIEM HAy4YHOW KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW IPUPOABL,
LIECHHOCTHOI'0 OTHOLIEHHUs K HAy4YHOMY 3HAHUIO U METOJAM IO3HaHMs B Hayke. M3ydyeHue xumuu
IPOUCXOANT C MPUBJICYCHUEM 3HAHUM U3 paHee U3YUYEHHBIX yUeOHBIX MpeaMeTOB: «OKpy Karouuii
Mup», «buosorus. 5—7 kinacce» u «Puszuka. 7 Kiaacey.

[Tpn u3yyeHun XMMHUHU TPOUCXOAUT (POPMUPOBAHUE 3HAHUI OCHOB XMMHUYECKOW HAYKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, TPAKTUYECKOM JAEATENBHOCTH YEIOBEKA U KAK OJTHOTO U3
KOMIIOHEHTOB MHPOBOM KyJbTYphl. 3ajaya ydeOHOro mpeaMeTa COCTOMT B (OpMHpPOBaAHUU
CUCTEMbl XMUMHYECKUX 3HAHUN — BaXHEMIIUMX (akTOB, MOHATUH, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHUH, JOCTYHNHBIX OOOOIIEHUII MHUPOBO33PEHUYECKOTO XapakTepa, s3blKa HayKH, B
NpUOOIIEHUHU K HAYYHBIM METOAAM MO3HAHMS MPU U3YYEHHH BEIECTB U XMMUYECKHX PEaKIUH, B
GbopMUpPOBaHMM W Pa3BUTHUM I[IO3HABATEIbHBIX YMEHMH W HUX NPUMEHEHUH B Yy4eOHO-
[I03HABaTEJIbHON U yueOHO-UCCIIEJOBATENbCKON AESITENbHOCTH, OCBOCHUU INpaBUi OE3011aCHOTO
oOpallleHus C BEIIECTBaMU B IIOBCEIHEBHOM JKU3HHU.

[Ipn M3ydyeHHH XMUMHUU HAa yYpOBHE OCHOBHOTO OOIIEr0 0O0pa30BaHUsl Ba)XHOE 3HAUEHUE
IpUOOpPENIH TaKUE LI, KaK:

— (GopMUPOBaHHE UHTEIJICKTYaJbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHUIO,
COTPYJHHUYECTBY, CAMOCTOATEIbHOMY NPUHATUIO pPEIICHUH, CHOCOOHON ananTupoBaThCs K
OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HH;

— HalpaBJEHHOCTb OOYYEHHMS Ha CHUCTEMAaTHUYECKOE TMpUOOIIEHHE O0ydalluxcs K
CaMOCTOSITENTEHOM MM03HABATEIBHON ACSITENFHOCTH, HAYYHBIM METO/IaM NO3HaHUs, (POPMHUPYIOIINM
MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecreyeHne yCIOBUHM, CIOCOOCTBYIOIIMX MPUOOPETEHHI0 OOYy4YaroIMMUCS OIIbITa
pPa3HOOOpa3HON AESATENbHOCTH, TO3HAHUS M CAMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KJIHOYEBBIX
KOMITETEHLIU ), UMEIOIMX YHUBEPCATbHOE 3HAYEHUE JJIs1 Pa3IUYHBIX BUIOB IE€ATEIbHOCTH;

— (opMmupoBanue oOmmel (PyHKIIMOHATLHOW M €CTECTBEHHO-HAYyYHON I'PaMOTHOCTH, B TOM
4Kciie YMEHUN OOBSCHATh M OLIEHUBATH SIBJICHUS OKPY’KaIOIIEro MUPA, UCHOJIb3Ysl 3HAHUS U OIIbIT,
IOJlyYEHHBIE IPU M3YYEHUU XUMUH, NMPUMEHITh UX IPHU PELIEHUU MPOOJIEM B IOBCEIHEBHOM
YKU3HU U TPYJIOBOU JEATEIBHOCTH;

— ¢opMupoBaHHE y OOy4YaIOIIUXCS TYMaHHUCTUYECKUX OTHOILIECHUH, MOHUMAaHUS HEHHOCTU
XUMHUYECKUX 3HAHUU JUIsi BBIPAOOTKM SKOJOTHMYECKH IIeJIeCOO0pa3HOro IMOBEACHUS B OBITY U
TPYJOBOM JESATEIBHOCTH B LEISAX COXPAHEHUS CBOErO 3J0POBbS U OKPYKAIOIIEW NPUPOIHOMN

CpenbL;



— pa3BHUTHE MOTHUBAIIMU K O0YyUYEHHIO, CIOCOOHOCTEM K CAMOKOHTPOJIO M CAMOBOCIIMTAHHIO
Ha OCHOBE YCBOCHHS OOIIEYEIOBEYECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo I ¥ HAMTPaBICHHOCTH JTATLHEHIIIETO OO0y YCHHSI.

OO0miee 4KMCIO 4acoB, OTBEAEHHBIX JIs M3YYCHHS XUMUW HA YPOBHE OCHOBHOTO OOIIEro
obpazoBaHusi, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hefeno0), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).

Bo3pacTHble ¥ ICUX010THYECKHE 0COOEHHOCTH 00y4aIONIUXCH € 32/IEPHKKOI MCUXUYECKOTO
pa3BUTHA

OOmumu 117151 Beex oOydarommxcs ¢ 311P sBIsAr0TCS TpyAHOCTH POU3BOIBHOM CAaMOPETYJISLUH,
3aMeIJIEHHBIN TeMI 1 HEPaBHOMEPHOE KaYeCTBO CTAHOBJIEHUS BBICIINX MCUXUYECKUX QYHKLINM,
MOTHBAIIMOHHBIX U KOTHUTUBHBIX COCTABJISAIOIINX [T03HABATEIIBHON IEATEIBHOCTH. J{i1s
3HAYUTENbHOHN yacTu ooyuatouiuxcs ¢ 3[1P tunuyen neuuuT He TOJIBKO NO3HABATENbHBIX, HO U
COLIMAIbHO-NIEPLENITUBHBIX U KOMMYHUKATUBHBIX CIIOCOOHOCTEH.

[Tpu opranm3aiuu o0ydeHus: Ha YPOBHE OCHOBHOTO O0IIIET0 00pa30BaHus CIEIyeT yUUTHIBATh
0COOCHHOCTH ITO3HABATEIILHOTO Pa3BUTHSI, IMOITMOHAIILHO-BOJIEBON U JINYHOCTHOU chepsI
obyyaroruxcs ¢ 3[1P, ciennduky ycBoeHus umMu yd4eOHOT0 MaTtepuaa.

COJAEPXAHUE OBYYEHUA

8 KJIACC

IlepBoHayajbHbIE XUMUYECKHE TIOHATHS

[Ipenmer xumuu. Poilb XMMUU B JKM3HM YejOoBeKa. XUMHUsS B CHUCTEME HaykK. leima u
BellecTBa. GU3NUECKUE CBOMCTBA BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [lonaTre o MeTomax
MO3HAHUS B XUMUU. YucThIe BemnecTBa U cMecu. CriocoObl pa3ieNieHus CMECeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHUE 2JIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThie
Y CIIOHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE YUCHHUE.

Xumudeckas hopmysia. BaaeHTHOCTh aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH MOCTOSTHCTBA
coctaBa BemiecTB. OTHOcuTenbHass aTomHas wmacca. OTHOCUTENbHAs MOJICKYJIsIpHAas Macca.
MaccoBast 10Jis1 XMUMHYECKOI'0 3JIEMEHTA B COSIMHEHHUU.

KonnuectBo BemectBa. Mosib. MonsipHast macca. B3auMocCBsI3b KOJIM4YECTBAa, MACChl U YHCIIA
CTPYKTYPHBIX €UHUII BemecTBa. Pacuétel mo hopmysiaM XUMHUYECKUX COSTUHECHUM.

OuU3NYECKNe M XUMHUYECKUE SIBICHHUS. XUMHUECKAs peakuuss U €€ MPU3HAKU. 3aKOH
COXpaHEHHSI MacChl BEIIECTB. XUMUYECKHE ypaBHeHUs. Knaccudukaiuss XuMUUECKUX PeaKiuil
(coennHEHUS, Pa3IOKEHUS, 3aMEIeHNs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOH IMOCYAO0M, MpaBujaMu paboOThl B J1abopaTopuul U MNpuéMaMu
oOpailleHust ¢ J1abOpaTOPHBIM O0OPYJAOBaHUEM, W3YyUYEHHE M ONUCaHuEe (U3UYECKUX CBOUCTB
00pa3oB HEOPraHMYECKUX BEIECTB, HaOMOAeHUE (U3ndYecKuX (IJIaBJICHUE BOCKA, TasHUE JIbJa,
pacTHpaHHe caxapa B CTyIKe, KHIIEHHE W KOHJEHCAIUS BOABI) U XMMHUYCCKHX (TOPEHHUE CBEYH,
MIPOKAJTMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICCTBHE MeJla C KUCJIOTOM) SIBJICHUM, HAOIIOIeHUE U
OTNMCAaHNUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEaKIUi (pa3ioKeHHE caxapa, B3auMOJICHCTBUE
CEPHOM KHUCJIOTBHI C XJOpUAOM Oapusi, pasznoxkenue rugapokcuna menu (II) mpu HarpeBanuw,
B3aMMOJICHCTBHE Kejie3a ¢ pacTBopoM coiau Menu (I1), m3ydeHne crmocoO0OB pa3eieHus CMECe: ¢
IIOMOIIbI0 MaruuTa, GUILTPOBAHKE, BHIIAPUBAHUE, TUCTILIALMIL, XpoMmaTorpadus, IpoBEeICHNIE



OYKMCTKA TIOBApEHHOM COJIM, HAOJIOJEHHWE U OINKHCaHUuE Pe3yJbTAaTOB IPOBEJACHUS OIIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPaHEHUs MacChl, CO3aHue MOJIEIeH MOJIEKYT (IIapOCTEPIKHEBBIX ).

BaxxHeilline npeacTaBUTeId HEOPraHMYECKUX BelecTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kuciopon — 3J€MEHT M MHPOCTOE BEIISCTBO.
HaxoxxaeHnue kuciopojia B nNpupoje, pu3ndeckue U XMMHYECKHUE CBOWMCTBA (PEaKIUu TOpPEHUs).
Oxcuapl. [lpumenenue xkuciopona. CrocoObl TOJNydeHHsS KHUCIOpoJa B JiabopaTopuu H
npoMbIlUIeHHOCTU. KpyroBopoT kuciopoaa B npupoge. O30H — auioTpornHass Moaudukarus
KHUCJIOpO/JaA.

TeroBoit 3PdeKkT XUMHUYECKOW peaklud, TEPMOXUMHUYECKHE YpaBHEHHUSA, DJK30- U
SHJIOTEPMHUYECKUE peakuuu. TOIIMBO: Yroib W METaH. 3arpsA3HEHUE BO31yXa, YCHUJICHUE
MapHUKOBOTO A dekTa, pa3pylieHrue 030HOBOTO CJIOSL.

Bonopoxn — aneMeHT u npoctoe BemecTBo. HaxoxaeHnue Bogopoaa B Mpupojie, Gu3nuecKue
1 XMMHUYECKHE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI MoTydeHuss. KMCIOTHI 1 coum.

MosipHbIii 00bEM ra3oB. PacuéThl M0 XUMHUYECKUM YPaBHEHUSIM.

duznueckue cBoucTtBa BOAbl. Boma kak pactBoputenb. PactBopsl. HaceimeHHbsie wu
HEHACBIIIEHHbIE PAcTBOPbL. PacTBOpUMOCTh BemieCcTB B BoAe. MaccoBas 1o0Jisi BEIIECTBA B
pacTtBope. XuMUUYecKue cBoicTBa BOJbl. OcHOBaHUA. Poib pacTBOpOB B HMPUPOJE M B KU3HU
yejoBeka. KpyroBopoT BOJbI B MpUpOJE. 3arpsA3HEHUE MNPUPOJHBIX BoA. OXpaHa W OYHUCTKA
MPUPOIHBIX BOJL.

Knaccudukanus Heopranmyeckux coeauHenuii. Oxcunbl. Krnaccudukaruss OKCHIIOB:
coyieoOpa3zytolire (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HecolieoOpazytomue. Homenkiarypa
OKCcUA0B. PU3NUECKHE U XUMAYECKHUE CBOMCTBA OKCUIO0B. [loiryueHne okcuaos.

OcHoBanms. Knaccudukaruss oOCHOBaHWM: IMIETOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenkimarypa ocHoBanui. Dusnueckue M XUMHYECKHE CBOMCTBA OCHOBaHWW. I[lomyuenue
OCHOBAaHMUM.

Kucnotel. Knaccudukarus kucinor. Homenkmarypa kuciaor. Ouznyeckue W XUMUYECKUC
cBoMcTBa KUCIOT. Pan aktuBHocTr MetaiuioB H. H. bekerona. [lonydyenne kucior.

Comu. Homenknatypa coneil. @uznueckue M XUMHUYECKUE CBOMCTBa coiiei. IlomyuyeHue
COJICH.

['eHeTnyeckas CBs3b MEKY KJIaCCaMU HEOPraHUYECKUX COCIMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OMpEJICIICHHE COJACp)KaHUs KHCIOpPOJa B BO3AyXe, MOJydeHHEe, coOMpaHWe,
pacro3HaBaHWE W H3yYCHHE CBOMCTB KHUCJIOpOJa, HAOIIOJCHHE B3aUMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHUSI BO3HMKHOBEHMS U TpPEKpalleHus ropeHus (mokapa), 03HAKOMJICHHE C
oOpa3naMu OKCHUJIOB U OINHCAHUE HUX CBOWCTB, MOJyY€HHE, COOMpaHHE, paclo3HABAHUE U
M3y4YeHHE CBOMCTB BOjJOpojJa (TOpeHue), B3auMojeicTBhe Boaoposa ¢ okcuaom wmenu (II)
(BO3MOYKHO HCITOJIb30BaHUE BUICOMATEPUAIIOB), HAOIIOIEHHE 00Pa3Il0B BEIIECTB KOJIUYECTBOM |
MOJIb, MCCJICIOBAaHUE OCOOEHHOCTEHW pacTBOPEHHUS BEIIECTB C Pa3IMYHOM PaCTBOPHUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JIOJEH PAaCTBOPEHHOIO BEILECTBA,
B3aMMOJICHCTBUE BOJBI C MeETaUIaMu (HAaTpUeM M KajiblueM) (BO3MOKHO UCIIOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCJIEIOBAHUE OOPA3lOB HEOPraHWYECKHX BEIIECTB Pa3IMYHBIX KIIACCOB,
HaOJII0JICHNEe W3MEHEHMS OKPACKM HMHAMKATOPOB B PACTBOpPaxX KHUCIOT U IIeJIoYeHd, M3ydeHHUe
B3auMoJiericTBus okcuaa Menu (II) ¢ pacTBopoM CepHOI KUCIOTHI, KUCIIOT ¢ METaIaMu, PeaKIui
HEUTpAIN3AIMHY, TIOJIYYCHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJIHOTO METajjla JAPYruM



U3 pacTBOpa COJM, pPEIICHHE OHKCIEPUMEHTANBbHBIX 3afad Mo Teme «Baxnelmue Kiacchl
HEOPraHUYECKUX COCIUHECHUIN.

Iepuognueckuit 3akoH u lIlepuoamyeckass cucrema xumu4yeckux 3jemenros JI. H.
MenpaeneeBa. CtpoeHue aToMOB. XUMHYECKasd CBA3b. OKHCJIANTEILHO-BOCCTAHOBUTEIbHbIEC
peakumnu

[lepBble MOMBITKU KJIACCU(DUKAUN XUMUYECKUX 2JIeMeHTOB. [loHATHE O TpyMmax CXOIHBIX
AJIEMEHTOB (I1I€JIOYHBIE U IIEJIOYHO3EMETbHBIE METAJLIbI, TaJIOT€Hbl, THEPTHBIC I'a3bl). JJIEMEHTHI,
KOTOpbIE 00pa3yoT aM(pOTepHbIC OKCHUIIBI ¥ TUIPOKCHIBI.

[lepuonnueckunn 3akoH. Ilepuoamyeckas cucrema xumuueckux dnemenros [[. .
MenneneeBa. Koporkonepuoanas u UIMHHONEpUoaHas ¢opmbl [lepuonnyueckoir cucTeMbl
xumuueckux onemeHtoB . U. Mengeneesa. Ilepuoabr u rpynmbl. PU3HYECKUNA CMBICI
MOPSAIKOBOIO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIIBI FJIEMEHTA.

Crtpoenue aroMoB. CocTtaB aToMHBIX siiep. M30oTonbl. DnekTpoHbl. CTPOCHHUE 3JIEKTPOHHBIX
o0onouek atomoB mepBbix 20 xumuyeckux saemeHToB Ilepuommueckoit cucremsr J[. .
MenpeneeBa. XapakTepucTUKa XMMHUUYECKOTO AJIEMEHTA MO €ro nojoxeHuto B Ileproandeckoit
cucreme /1. 1. Menpaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS pajiiyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METANIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYyIIaM U IIEPUOIaM.

3nauenue llepumonnueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XMMUYECKUX AJIIEMEHTOB
JUTA pa3BUTHUA HAyKU U npakTuku. [. 1. MenaeneeB — yuy€HbIN U rpakIaHUH.

XuMH4YECKast CBSI3b. KoBanentnas (mosspHast u HETOJIsIpHAs ) CBSI3b.
DNEKTPOOTPUIATEILHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp okucieHusl. OKUCIUTEILHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipouiecchl OKUCIEHUS U
BOCCTAHOBJICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuyeckuui IKCnepumenm:

U3ydeHHe 00pa3IoB BEIIECTB METAIUIOB M HEMETAJIOB, B3aUMOJICHCTBHE THIPOKCHUIA ITMHKA
C pacTBOpaMH KHUCJIOT M WIEJIOYEH, IPOBEACHUE ONBITOB, WILIFOCTPUPYIOMIUX IPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEeaAKIUi (TOPEHHE, PEAKIIMK PA3TIOKECHHUS, COSTUHEHUS).

Mescnpeomemmuoie ceasu

Peanusanus MeXNpeaMETHBIX CBSI3€W NPU M3YYEHHM XUMHUHU B 8 KJIACCE OCYIIECTBIISIETCS
Yyepes3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSATUM, TaK U MOHSATUN, SBISIONIUXCS
CUCTEMHBIMHU JUJISI OTAEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO011e ecTeCTBeHHO-HAYYHbIC MOHSATHUS: HayYHbIA (PaKT, TMUIOTE3a, TEOPHs, 3aKOH, aHaJU3,
CUHTE3, Kiaccuukamusi, TEPUOJAUYHOCTh, HAOIIOJACHUE, OHKCIEPUMEHT, MOACIUPOBAHUE,
M3MEpPEHUE, MOJIEITb, SIBJICHHUE.

@dusuka: Marepus, aroM, DJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIWJ, W30TOIHI,
PaIMOAaKTUBHOCTh, MOJIEKYJA, DJIEKTPUYECKUM 3apsij, BEIIECTBO, Telo, OO0OBEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (U3MYECKUE BEJIMYMHBI, €IUHUIBI HU3MEPEHHs, KOCMOC, IUIAHETHI,
3BE31b1, ComHIIE.

buonorus: porocuntes, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MUHEpaAIbI, TOPHBIC TTOPOBI, TOJIE3HBIE UCKOMIAEMBIE,
TOIUJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBO U XMMHYECKAs] peaKUMs



[lepuonnueckui 3akoH. Ilepuommueckass cucrema xumuueckux »diemeHtoB . .
MenaeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B UBMEHEHUN CBOMCTB XMMHUUYECKHUX 3JIEMEHTOB
MEPBBIX TPEX MNEPUOAOB, Kalaus, KalbLUs MU UX COCAUHEHUW B COOTBETCTBUU C MOJIOKEHUEM
31eMEHTOB B llepnoanuecko cucTeMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHUIbl XHMHYECKOM CBA3U. THUIBI KPUCTALIMYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKU U BUIA XUMUYECKOMN CBS3U.

Knaccudukanus v HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. XHWMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSAIIMXCS K Pa3IMYHBIM KJIACCAM HEOPTraHMYECKUX COCIMHEHHM, T€HETHYeCKas
CBSI3b HEOPTAaHUYECKUX BELIECTB.

Knaccudukanus XUMHUECKUX pEaKIUW MO pa3IMyHBIM MpU3HaKaM (M0 YUCIY M COCTaBY
YYaCTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIJIOBOMY 3D (PEKTY, O UBMEHEHUIO CTENIEHEH OKUCIICHUS
XUMHUYECKUX DJEMEHTOB, IO OO0paTUMOCTH, IO Y4YacTUIO KaTajau3zatopa). OJK30- U
SHJIOTEPMHUYECKUE PEAKLIUN, TEPMOXUMUUYECKUE YPABHECHUSI.

[Tonsitue o ckopoctu xumuuecko peakiuu. [loHsTHe 00 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKUX peakiusax. IIoHATME O TOMOr€HHBIX M TeTepOreHHbIX peakuusx. [lonsTue o
katanuse. [lonsitne o xuMmuueckoM paBHOBecUU. DaKTOPHI, BIUSIONINE HA CKOPOCTh XUMHUUYECKOU
PEaKIHUH U TOJI0KEHNE XUMUYECKOTO PABHOBECHSL.

OKHCITUTETPHO-BOCCTAHOBUTEIILHBIE ~ PEAKIMU, OJICKTPOHHBIA OalaHC OKHUCIUTEIbHO-
BOCCTAHOBUTENBHON peakiuu. (CoCTaBJI€HUE YPABHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peakIuii ¢ UCIOIBL30BAaHUEM METO/Ia AJIEKTPOHHOTO OaliaHca.

Teopust SJIEKTPOJUTHYECKOM IHCCOLMALMU. DJEKTPOIUTBI U HEIIEKTPOIuThl. KaTnoHsl,
aHWOHBI. MeXaHU3M IHCCOLMAMU BEUIECTB C Pa3IMYHbIMU BUJAAMU XUMUYECKON CBsA3U. CTENEHb
mucconuai. CUiabHbIC U CIa0ble AIEKTPOIUTHI.

Peakiiuun voHHOrOo OoOMEHAa. YCJOBHS MPOTEKAaHUS PEAKIMd MOHHOTO OOMEHA, TMOJHBIE U
COKpalIEHHBIE MOHHBbIE YpaBHEHUs peakuuid. CBONCTBA KHCIOT, OCHOBAHUM M COJIEM B CBETE
NpEACTAaBICHUM 00 SIEKTpOIUTHYECKOW auccouuanuu. KadecTBeHHBbIE peEaKIMM Ha HOHBL.
[TonsiTve 0 TUIPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISIMU KPUCTAUUIMYECKHX PEIIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB W HeMmeTauioB (rpadura u ajimasza), CIOXKHBIX BEIIECTB (XJIOpuaa HaTpus),
WCCIIEIOBAHUE 3aBUCHMOCTH CKOPOCTH XHMHUYECKOM pEakiuyd OT BO3JCHUCTBUS PA3IMYHBIX
(bakTOpoB, HUCCIENOBAHUE JJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB, Mpoliecca JAUCCOIUAIINN
KHCIIOT, IIeJI0UeH U coseil (BO3MOXKHO MCIOJIb30BAaHUE BHUJIEO MATEPUAJIOB), POBEJIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX TMPU3HAKK NPOTEKAHUS peaKuid HMOHHOro oOmeHa (oOpa3oBaHUE OCaJiKa,
BBIJICJICHUE Ta3a, O0pa30BaHUE BOJIbl), OMBITOB, WUTIOCTPUPYIOIMIUX MHPUMEPHI OKUCIUTEIbHO-
BOCCTAHOBUTEBHBIX pPEaklMil (FrOpeHHe, peaklMu Pa3JIoKEHHUs, COCAUHEHHUS), paclo3HABAHUE
HEOPraHMYECKUX BEIIECTB C IIOMOLIbIO KAYECTBEHHBIX PEAKIUMid Ha WOHbL, PEIICHUE
DKCHEPUMEHTAJIBHBIX 3a/1a4.

HemeTtajuibl 4 UX COeAMHEHUS

OO01as xapakTepucTuka rajsoreHoB. OCOOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEPHbIE CTENEHU
okucinenus. CtpoeHue M (PU3NUECKHE CBONCTBA MPOCTHIX BEIIECTB — TAJIOT€HOB. XUMUYECKUE
CBOICTBA Ha IMpuMepe XJopa (B3aUMOJACHCTBHE C MeETaUlaMH, HEMeTaJJlaMH, MIeJI0YaMHu).
XnopoBogopoa. CossiHasi KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJYyUYeHUE, TpUMEHeHue. [lelicTBue



XJIOpa M XJIOPOBOAOpPOAA HA OPraHW3M 4eJIOBeKa. BakHellune XJIOpUIbl U UX HAXOXKACHUE B
pUpoJeE.

OOmas xapakrepuctuka 3iemMeHTOB VIA-rpynmnbl. OcoOEHHOCTH CTPOECHHSI aTOMOB,
XapakTepHble cTerneHu okuciaeHus. CTtpoeHue u (U3MYECKHe CBOWCTBAa MPOCTHIX BEUIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOIHbIE MOAU(MUKAIIMU KUCIOPOJa U cepbl. XUMHYECKHUE CBOWCTBA
cepbl. CepoBOAOpOA, CTpoeHue, (pu3nyeckue M XuUMUYecKHe CBOMCTBAa. OKCHIBI CEPbl Kak
IPEICTaBUTENIN KHUCIOTHBIX OKCUAOB. CepHas KucCiO0Ta, (U3MYECKHE M XMMHUYECKHE CBOWCTBA
(oO1mue Kak MpeACTaBUTENS Kilacca KUCIOT U crennduyeckne). XuMU4YeCcKre peakiim, JexKalme
B OCHOBE ITPOMBIIINICHHOTO CII0C00a MOTyYeHUs CepHOM KUCIOTHI. [[puMeHnenre cepHoil KUCTOTHI.
Conu cepHOM KHCIOTBI, KaueCTBEHHAs peakiusi Ha cyinbdaT-uoH. Haxoxxnenue cepbl U e€
COCUHEHUN B NPUpPOJE. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH CpeAbl COCAUHEHUSMU CEpbI
(KUCHOTHBIE TOXAM, 3arpsA3HEHUE BO3yXa U BOAOEMOB), CIIOCOOBI €ro MPEAOTBPALLECHUS.

OOmass xapakTepucThka d3JeMeHTOB VA-rpynmbel. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIeHUA. A3OT, paclpocTpaHeHHWe B TNpupoje, GU3MYECKUe W
XUMHU4eckue cBorcTBa. KpyroBopor azora B npupoje. AMMUaK, ero Gpu3nueckue U XUuMHYECKHUe
CBOICTBA, MoJyyeHne u npumeHeHue. Conu aMMOHHUS, UX (PU3HUYECKUE U XUMUYECKHE CBOWCTBA,
npumeHeHue. KadecTBeHHass peakuus Ha HWOHBI aMMOHHS. A30THas KHCIOTa, €€ MOJIy4eHHE,
¢usznyeckue M XMMUYECKHE CBOMCTBa (oOIIMe Kak MpeJICTaBUTENd Kjacca KHUCIOT H
cneruduyeckue). Mcnonb3oBaHWE HUTPATOB W COJIEM aMMOHHS B KadyeCTBE MHUHEPAIbHBIX
ya00peHuil. XuMHUYeCcKoe 3arpsA3HEHUE OKPY KaIoIel cpeibl COSAMHEHUSIMHU a30Ta (KUCIOTHbIE
JOKIM, 3arpsi3HEHHE BO3AyXa, NOuBbl U BOJOEMOB). Docdop, amioTponHble MOAU(UKAIIUU
docdopa, pusnyeckue n xummueckue cBoiictBa. Okcua ¢gocdopa (V) u dbochopnHas kucioTa,
dbu3nueckue M XMMHUYECKHE CBOWMCTBa, moiyudeHue. lMcmonb3oBanue ¢ochaToB B KauecTBe
MUHEpaAIbHBIX YI0OpEHUH.

OOmas xapakrepuctuka »3iemMeHToB I[VA-rpynmnbl. OcCoOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEPHbIE CTENEHU OKHUCICHHS. YTIIEpOJ, alUIOTPOINHbIE MOAU(UKAIMU, PACIPOCTPAHEHUE B
npupojie, GpuznUecKue U XUMHUecKue cBorcTBa. AncopOuus. Kpyrosopot yriaepoaa B mpupo/e.
Oxcunpl yriiepona, ux (GU3MYECKUe U XUMUYECKHE CBOMCTBA, JCHCTBUE HA KUBBIE OPTaHU3MBI,
MOJIy4YeHUE W TPUMEHEHHE. DKOJOTMYECKUE MPOOIEeMBbl, CBA3aHHbIE ¢ OKcuaoMm yriepona (IV),
rUnoTe3a riao0anbHOr0 MOTEIUIEHUs KiIMMaTa, MapHUKOBBIA 3 (deKT. YroibHass KUCIOTa U €€
COJM, WX (PU3NYECKUE M XUMHUYECKHE CBOMCTBA, MOJy4YeHHE U TNpuMeHeHue. KadecTBeHHas
peakuusi Ha kKapOoHaT-uoHbL. Mcronb3oBaHue kapOOHATOB B OBITY, MEAULIMHE, IPOMBIIIJICHHOCTH
U CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHble MOHATUS 00 OPraHUYECKUMX BEILIECTBAX KAaK O COEAMHEHMSX YIiepoia
(MeTaH, 3TaH, 3TWJIEH, alleTWIEH, 3TaHOJI, IJIMLEPHH, YKCYCHas KuciioTa). [IprupoaHbie HICTOYHUKH
YTIIEBOJ0POIOB (YTroib, IPUPOIHBINA a3, HEPTh), TPOIYKTHI UX mepepadboTku (OCH3UH), UX POJIb B
ObITy W TNpoMbIIUICHHOCTU. [loHSATHE O OMOIOTMYECKM Ba)KHBIX BEIIECTBAX: KHUpPaAX, OeiKax,
YyIJIEBOJAX — W HUX POJM B JKU3HM 4YeJOBeKa. MaTepuanbHOE E€IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTMHEHUN.

KpeMHuii, ero ¢Qusnyeckue u XUMUYECKHE CBOMCTBA, IIOJIYYEHHUE M NPHUMEHEHHE.
Coenunenust kpemHusi B mnpupone. OOmue mnpencraBienus o0 oxcuae kpemuaus (IV) u
KpeMHueBoU kucioTe. CHUIMKAThI, UX UCIIOJIb30BaHUE B OBITY, B IPOMBIIIUICHHOCTH. BaxxHenme
CTPOUTEIIbHBIC MaTepHayibl: KepamMuKa, CTEKJIO0, IIEMEHT, OeTOH, xeyie300eToH. [IpoGiemsl
0€30MacHOr0 UCIOJIb30BAHMS CTPOUTENIBHBIX MAaTEPUAIOB B TOBCEAHEBHOM KU3HU.



Xumuyeckuii IKcnepumenm:

U3yueHHE OOpa3llOB HEOPTraHUYECKUX BEIECTB, CBONCTB COJSIHOM KHUCJIOTHI, MPOBEICHUE
KAUEeCTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOJIOJCHUE MPU3HAKOB HUX MPOTEKAHUS, OIbITHI,
oTpakarorue (U3NYECKHe W XUMHUYECKHE CBOMCTBA TaJOTEHOB M MX COSIWHCHHH (BO3MOXKHO
HCIIOJIb30BaHUE BHACOMATEPHAIOB), O3HAKOMIICHHME C O0Opa3liaMu XJIOPUIOB (TaJIOTEHHUIOB),
O3HAaKOMJIEHHE C oOpa3naMu cepbl U €€ COCAMHEHUAMH (BO3MOXXHO HCIIOJIb30BaHUE
BHUJICOMATEpUANIOB),  HAOMIOJEHUE  TMpollecca OOyriuMBaHUsT  caxapa 1OJ  JCHCTBUEM
KOHIICHTPUPOBAHHON CEPHON KHUCIOTHI, U3yYCHUE XUMHUUYECKUX CBOMCTB pa30aBICHHON CEpHOMU
KHCJIOTHI, TIPOBEJCHNE KAaYeCTBEHHOW peaklMu Ha Ccynb(aT-uoH W HAONIOJCHUE MpHU3HaKa €€
MPOTEKaHMs, O3HAKOMJICHHE C (PU3UUYECKUMU CBOMCTBaMH a3oTa, pocdopa M MX COCITUHEHUIN
(BO3MOXXHO HCIIOJB30BaHUE BUIEOMATEPUAIOB), 00pa3liaMu a30THBIX U (POCchOpHBIX yA0OpEeHMUid,
MoJIydeHue, coOupaHue, paclo3HABaHWE W U3y4YCHUE CBOWCTB aMMHaka, MpPOBEJACHUE
Ka4eCTBEHHBIX peaKIuii Ha HOH aMMOHHMS U (ocdaT-HOH U U3yUeHHE TIPU3HAKOB UX MPOTCKAHMS,
B3aMMOJICHCTBUE KOHIICHTPUPOBAHHON a30THON KHCIOTHI ¢ MEIbI0 (BO3MOXXHO HCITOIb30BaHHUE
BUJICOMATEPUAJIOB), U3YUCHHE MOJIeNIeH KPUCTAUIMUECKUX PEIIETOK anmasa, rpadura, Qysiepena,
03HAKOMJIEHUE C IMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YTIIEM U
YCTPOMCTBOM MPOTHBOra3a, IOJYy4YEHHUE, COOMpaHuEe, paclo3HABaHWE W HU3YUYCHHE CBOICTB
YIJIGKUCIIOTO Ta3a, IMPOBEJICHHE KauyeCTBEHHBIX pEAaKIWA Ha KapOOHAT M CHJIMKAT-HOHBI H
M3y4YCHUE TIPU3HAKOB MX TMPOTEKAHWS, O3HAKOMJICHHME C MPOAYKIUEH CUIUKATHOU
MIPOMBIIIJIEHHOCTH, PELICHUE SKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHele HeMeTaulbl U X
COCIUHCHUS.

MeTa/iibl 1 UX COEAMHEHHUS

OO6mias XxapakTepUCTHKa XUMHUECKUX JIEMEHTOB — METAJUIOB Ha OCHOBAHUM WX TTOJIOKCHUS
B [lepuomnueckor cucreme xumuueckux 3yneMeHTOB JI. M. MenneneeBa u CTpOEHHST aTOMOB.
Crpoenue MetauioB. MerauiMyeckass CBSI3b M METAUIMYECKAs KPUCTAJUIMYECKas pEeIIETKA.
DNEeKTPOXUMHUUECKUNA psAJl HanpsDKeHUW MeTamuioB. Du3znueckue W XHUMHUYECKHE CBOWCTBA
MeTtaiioB. O0mue crnocoObl moirydeHus MeTauioB. IIoHATHE O KOPPO3WHM METAJLIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Koppo3uu. CruiaBel (CTajb, YYryH, MIOPATIOMUHHHN, OpoH3a) W HUX
MPUMEHEHHE B OBITY U MPOMBIIICHHOCTH.

[[lenounsie MeTaibl: mojioxkeHue B [lepuoguueckoit cucteMe Xxumudeckux 3memMeHToB J1. M.
MenpaeneeBa, CTpOEHME HX aTOMOB, HaxoXxAeHuWe B npupone. Duszndeckne M XUMHAYECKHE
CBOMCTBA (Ha mpuMepe HaTpus U Kanus). OKCUAb U TUAPOKCUIBI HaTpus U Kanus. [I[pumeHnenue
[IIEJTOYHBIX METAJIOB U MX COCMHCHUM.

[IlemoyHO3EeMENBHBIE METAJIJIBI MATHUW W KaJbLMK: NOJ0XKEHUE B Ilepuoauueckon cucreme
xumudeckux sneMeHToB [[. M. MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXJICHHE B IPUPOJE.
du3nUecKue M XMMHUUYCCKME CBOMCTBA MarHus M KajabliMsa. BakHelmiue coeaMHEHHS KaJlbLUs
(okcua, TuapoKcH I, coin). JKECTKOCTh BOJBI U CITIOCOOBI €€ YCTpaHCHHS.

AmomuHuii: nonoxenne B Ilepumoamyeckoit cucreme xumudeckux siaemeHtoB . .
MenpeneeBa, CTpoOEHUE aToMa, HaXOXIACHHE B Npupoje. Ou3ndeckne u XMMHYECKHE CBOMCTBA
antoMuHUS. AMQOTEpHBIE CBOMCTBA OKCHIA U TUJIPOKCH]IA aTFOMUHUS.

Kenezo: mnomoxkenune B Ilepuomuueckor cucremMe xumuyeckux ssementoB JI. .
MenpeneeBa, CTpOEHUE aTOMa, HaXOXJeHUE B mpupoje. duzndeckue u XMMHUYECKUE CBOMCTBA
xkenesza. Okcuawl, Tuapokcuasl U coiu >kenesa (II) m xemesa (III), mx cocrtaB, cBoiicTBa U
MOTy4YCHUE.



Xumuueckuit IKcnepumenm:

O3HaKOMJIEHHE ¢ 00pa3liaMi METaJIOB M CIUIaBOB, X (PU3NYECKUMH CBOMCTBAMU, U3yUECHUE
pe3yJbTaTOB KOPPO3UH METAIIOB (BO3MOKHO HMCIIOJIb30BAHUE BUICOMATEPHAIIOB), OCOOCHHOCTEH
B3aMMOJICUCTBUSL OKCHAA KaJIbIUS U HATpus C BOJAOM (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJIECOMATEPHUAIIOB), MCCJIEAOBAaHUE CBOWCTB JKECTKOM BOJBI, Mpoliecca TOPEHUS JKele3a B
KUCIIOpoZe  (BO3MOXXHO  HCIIOJNB30BAaHHWE  BHJIEOMATEpPUANOB), MPU3HAKOB  MPOTEKAHMS
KAueCTBEHHBIX PEAKIIUM HA MOHBI: MAarHWsl, Kajablus, altoMuHus, nuHKa, *keneza (II) u xenesza
(III), memu (I1), mHabmromeHe W OMHMCAHKE MPOIECCOB OKPAITMBAHMS TUIAMCHH WOHAMU HATpPWS,
Kaliisg M Kalblug (BO3MOXXHO HCIOJB30BAHHE BUEOMATEPHUATIOB), MCCIEAOBaHHE aM(OTEPHBIX
CBOMCTB TMAPOKCHAA ATIOMUHUS U THAPOKCHAA LWHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a7ad IO
Teme « BakHeWIme METaIUIbl U UX COCTUHECHUS.

XuMUS ¥ OKpPY:KaOUIas cpeaa

BemecrBa u marepuansl B MOBCEIHEBHOW JKM3HM 4e€JIOBEKA. be30macHOe HCIOJIb30BaHUE
BEIIECTB M XHWMHUYECKHX peakiuuid B ObITy. [lepBasg momomib Npu XUMHUYECKHX OXKOTaxX M
OTPABJIEHUSAX.

XHUMHUECKOE 3arps3HEHUE OKpyKarouledl cpeabl (MpeaesibHasi AOMYyCTUMas KOHIEHTPALMS
BeecTs, ganee — [1JIK). Poiap XuMuM B pelieHnn 3KOJI0THYECKUX TPOOIIEM.

Xumuueckuit IKCnepumenm:

u3ydeHue o0pas3lioB MaTepraioB (CTEKIIO, CTUIABbl METAJJIOB, TOJIMMEPHBIE MaTepUaIIbI).

Mescnpeomemmuoie ceasu

Peanusanus MeXIpeaMETHBIX CBSI3€M NPU M3YYECHMM XUMHUH B 9 Kilacce OCYIIECTBISETCA
4Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W MOHSATUHN, SIBISIONTAXCS
CUCTEMHBIMH JIJI1 OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OO011e ecTeCTBeHHO-HAyYHbIC MOHATHUS: HayYHbIA (PakT, TMUINOTE3a, 3aKOH, TEOpHUs, aHAJU3,
CUHTE3, Kiaccu(uKanusi, MNEPUOJUYHOCTh, HAOJIOJCHHE, HKCIEPUMEHT, MOJEIUPOBAaHUE,
U3MEpEHHE, MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3D (PEKT, TEXHOIOTHsI, MaTEPHAIIBL.

@dusnka: Marepus, aToM, OJJEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJ, H3OTOMbI,
pPaauOaKTUBHOCTh, MOJIEKYJa, DJJICKTPUYECKUN  3apsii, MNPOBOJHUKH, TOJYIPOBOAHUKH,
JURJIEKTPUKHU, (DOTODJIEMEHT, BEIEeCTBO, TEI0, O00BEM, arperaTHOE€ COCTOSHUE BEIIeCTBa, TIas,
pacTBOp, paCTBOPUMOCTb, KPUCTAIUTMYECKAs PEIIETKA, CIUIABbI, (PU3NYECKHE BETUUYHHBI, €IUHULIBI
U3MEPEHHUs, KOCMHYECKOE ITPOCTPAHCTBO, MIAHETHI, 3BE€3/1b1, CONHIIE.

buonorus: ¢orocunres, apixaHue, Owocdepa, sKocUCTeMa, MHUHEpPAIbHBIE YyIOOPEHMS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, IUTATEIbHBIE BELIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHbIE TOPOAbI, MOJE3HbIE UCKONIAEMBIE,
TOILJIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IPOI'PAMMBI 11O XUMHUU HA
YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUA

JInuHoCTHBIE, MeTallpeIMeTHbIE U MPeIMeTHbIE PE3YIbTATHl OCBOCHUS 00YYAIOMUMUCS C
3anepxkkoil neuxuueckoro pazputus AOOIT OOO mns oOydaromuxcs ¢ 3[1P (Bapuant 7)
cootBeTcTBYIOT ®I"OC OO0 ¢ yuyeToM ux 0coObIx 00pa3oBaTeIbHBIX MOTPEOHOCTEH.

[Ipy TOpPOEKTUPOBAHUM IUIAHUPYEMBIX PE3YyJbTaTOB peau3yeTrcss HUHAUBUIYATbHO-
nuddepeHIUpPOBaHHBIM TOAXOJ, Kak OJMH U3 BEAyUIMX B TIpoiecce oO0pa3oBaHUs
oOyuaroruxcs ¢ 3I1P.



[Ipy mpoeKTHpPOBaHUU MJIAHUPYEMbBIX MPEIMETHBIX PE3YyJIbTAaTOB MO OTACIbHBIM MpEaMETaM
HEOOXOJIMMO YUYUTHIBaTh OCOOBIE O00pa30BaTENIbHBIE MOTPEOHOCTH U  BO3MOXXHOCTH
oOyuatomuxcs ¢ 3I1P.

[Tnanupyembie pe3ynbratbl ocBoeHust oOydaromumucs ¢ 3[IP AOOIT OOO mononHsAOTCS
pe3ynbTaramu ocBoeHus [1KP:

1) pe3yiabTaTaMu JOCTHXKEHHS KaKJIbIM 00ydaromuMces chOpMUPOBAHHOE KOHKPETHBIX
KAueCTB JINYHOCTH C YYETOM COLIMOKYJIBTYPHBIX HOPM M IIPABUJI, )KM3HEHHBIX KOMIETEHIUH,
CIOCOOHOCTH K COLMANbHOM ajanTaiuyd B OOIIECTBE, B TOM 4YHUCIE: C(HOPMHUPOBAHHOCTH
COLIMAJIBHO 3HAYMMBIX JIMYHOCTHBIX KAa4YE€CTB, BKJIOUYAs LEHHOCTHO-CMBICIIOBBIE YCTaHOBKH,
OTpaXkarolue TrpakJIaHCKue MO3UIMU C YYeTOM MOpPalbHO-HPAaBCTBEHHBIX HOPM U IPaBUI;
[IPaBOCO3HAHUE, BKJIIOYas FOTOBHOCTh K COOJIOJEHUIO MpaB U O0S3aHHOCTEH TpaKJaHWHA
Poccuiickoit denepanuu; coluaibHble KOMIETEHIIMH, BKIIOUasi, CHOCOOHOCTh K OCO3HAHUIO
POCCHIMCKONl HJIEHTHYHOCTH B MOJUKYJIBTYPHOM COLIMYME, 3HAYMMOCTh PACIIMPEHUS
COLIMAJIBHBIX KOHTAKTOB, PAa3BUTHUS MEXJIMYHOCTHBIX OTHOIICHUH TpU COONIOJACHUU
COLIMAJIBHBIX HOPM, MPABUII TOBEJEHUS, pojieil 1 GOopM B3aUMOJCUCTBUS B COILITYME;
c(OpMHPOBAHHOCTh MOTHBAIIMM K Kaue€CTBEHHOMY OOpa30BaHUIO W II€JICHANpPaBIECHHON
MO3HABATEJIbHOM JESTEIbHOCTH;

OCBOEHHUE COIMAJIbHBIX HOpM, MpaBWJI MOBEACHHUSA, posied U (POpM COLMAIBHON KU3HU B
rpynmnax 1 cooOIecTBax, BKJItoUas B3pOCible U COIMaIbHbIE COOOIIECTBA;

CIIOCOOHOCTH MOBBIIATH YPOBEHb  CBOEH KOMIETEHTHOCTH Yepe3 MPAKTUUECKYIO
NeSATENbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS Y APYTHX JIOACH;

dbopMHupOBaHUEe YMEHHI MNPOAYKTHBHOW KOMMYHUKAIIMM CO CBEPCTHUKAMH, JICTHhMHU
CTapLIero M MJAJIIEro BO3pacTa, B3pOCIABIMH B XOJ€ OOpa30BaTEIbHOW, OOLIECTBEHHO
M0JIE3HOM, yueOHO-HUCCIIeI0BATEIbCKOM, TBOPUECKON U APYTUX BUJIOB ACSITEIbHOCTH;
CIIOCOOHOCTh OCO3HAaBaTh CTPECCOBYIO CUTYalMIO, OLEHUBATh MPOUCXOMASIINE U3MEHEHUS U
UX MOCJIEACTBUS; (OPMYIIMPOBATH U OLICHUBATH PUCKHU, (POPMUPOBATH OIIBIT, YMETh HAXOIUTh
NO3UTHUBHOE B MPOU3OIIEIIICH CHUTyaluu; ObITh TOTOBBIM JI€HCTBOBaTh B OTCYTCTBUE
rapaHTuii ycrnexa;

cnocobHocTh oOyuwaronuxcst ¢ 3[IP k oco3HaHuio cBouX nAePUIMTOB (B pPEUYEBOM,
JIBUTaTEIbHOM, KOMMYHUKAaTHBHOM, BOJIEBOM Pa3BUTHH) U MPOSIBICHUE CTPEMIIEHHUS K HX
IPEOI0JIEHHIO;

CIIOCOOHOCTh K CaMOpa3BUTUIO M JIMYHOCTHOMY CaMOONPEIEIICHUI0, YMEHHE CTaBUTh
JOCTHXKUMBbIE LIEIH U CTPOUTH peajibHbIC )KU3HEHHBIC MJIAHBI.

3HAYMMBIM JHYHOCTHBIM pe3yjbTaToM ocBoeHuss AQOII OO0 gas oO0y4yarwimmxcs c
3IIP, orpaxaroommM pe3yJbTaTbl OCBOEHUS KOPPEKIMOHHBIX KypcoB H [Iporpammel
BOCIIUTAHUS, SIBIISECTCS:

c(hOpPMHUPOBAHHOCTD COIMATBHBIX (KU3HEHHBIX) KOMIIETEHIIUN, HEOOXOUMBIX JIJIsl pEIICHUS
MPaKTUKO-OPUEHTUPOBAHHBIX 3a7a4 U O00ECHeuMBAIOLIUX CTAHOBJICHHE COIMAIbHBIX
oTHoleHui oOyuaronuxcsi ¢ 3[IP B pa3nuunHbiXx cpenax, oO0eclneuuBaroOIUX aJanTaluio
oOyuaromierocs ¢ 31IP k u3MEHSIOIUMCS YCIOBHSIM COLMATIEHON U IPUPOJIHON CPEIbI;

2) pe3yibTATAMHU OBJIA/ICHUS YHUBEPCAJIbHBIMU Y4eOHbIMHU [1€liCTBUSMH, B TOM
Yyucse: CaMOCTOATEbHBIM MOTUBUPOBAHHBIM OTIPE/ICTICHUEM 1IEIH 00pa30oBaHus, 3a/1a4
coOCTBEHHOM y4eOHOM U MO3HABATEILHOU JIESITEILHOCTH;



IJIAHUPOBAHUEM ITyTeH JOCTHKEHHUs Iieel, BhiOOopa HaumbOosee 3¢h(PEeKTUBHBIX CIOCOOOB
pelieHus yueOHbIX, TO3HABATEIbHBIX U 33]1a4, a TAKXKE 3a/1a4 COLIMAIbHON MTPAKTUKH;
CaMOCTOSATEJIbHBIM COOTHECEHHUEM COOCTBEHHBIX JEUCTBUI C TUIAHUPYEMBIMH PE3YJIbTATAMM,
OCYILIECTBJICHUEM CaMOKOHTPOJII M  CaMOOLIEHKM COOCTBEHHOM  JESITENbHOCTH U
NESATEIBHOCTH APYTUX OOyYarOMIMXCA B MPOIECCe TOCTHKEHUS pe3yibTaTa, ONpe/eIeHUEM
CIIOCOOOB ICUCTBUI B paMKax MPEI0KEHHbBIX YCIOBUN U TpeOOBaHUMN; IPUHATUEM PEIICHUI
U OCYLIECTBJIEHHUS OCO3HAaHHOrO BbIOOpa B Y4e€OHOW M IO3HABATENbHOW JEATEIbHOCTH;
KOPPEKTUPOBAHUEM COOCTBEHHBIX JICUCTBUUA C Y4YE€TOM HW3MEHSAIONIEHCS CUTYyalluH;
OIICHMBAHUEM MPABUILHOCTH BBIMOJTHEHUS yueOHOM 3a7a41, COOCTBEHHBIX BO3MOXKHOCTEH ee
peleHus;

IUTAHUPOBAHUEM U peryssiuueil CoOCTBEHHOU esATEIbHOCTH;

YMEHHUEM HCIOJIB30BaTh CMBICIIOBOE UTEHHE ISl U3BJIEUEHUs1, 000O0IIEHHS U CHCTEMAaTH3alun
uH(OPMAITUU U3 OJTHOTO WJIM HECKOJBKUX MCTOYHUKOB C yU4ETOM MOCTaBICHHBIX IeJeH, s
penieHus: yueOHbIX U TO3HABATENbHBIX 33/1a4;

YMEHUEM ONpeAeNaATh MOHATHS, CO3JaBaTh OOOOIIEHUS, YyCTaHAaBIMBAaTh AaHAJOTUH,
KJIacCU(PUIIMPOBATh,  CAMOCTOSATEIBHO  BBHIOMPATh  OCHOBAaHUS WM KPUTEPUH IS
KiIaccu(uKanuy,  yCTAaHABIWBATh  NPUYUHHO-CIICICTBEHHBIC  CBSI3M,  OCYIIECTBISTH
JIOTUYECKOE PACCYKJICHHE, NeJIaTh YMO3aKIIOUeHUS! (MHIYKTUBHBIE, NEAYKTUBHBIE U IO
aHaJoruM), GopMyJIUPOBATH BHIBOBL;

CO37laHHEM, NTPUMEHEHUEM M MPeoOpa30BaHUEM 3HAKOB U CUMBOJIOB, MOJENEH U CXEM IS
pelieHns y4eOHbIX U MO3HABATENIbHBIX 33/1a4;

OopraHu3anueil yueOHOTr0O COTPYAHUYECTBA U COBMECTHOU JNESITEIBHOCTH C TEIarormueCKuM
pabOTHUKOM W CBEPCTHHUKAMU; OCYIIECTBICHUEM Y4Ye€OHOM M BHEYPOUHOH IESTEIHHOCTU
WHJVMBUAYAJIBHO U B TPYMIIE;

COOJIIOJIEHUEM PEUYEBOr0 ATHUKETa, B TOM YHCIE pealu3alus TpeOOBaHUN K KYJbType
OOILIEHHS C YU€TOM KOMMYHUKATUBHOW CUTYallMM U PEUYEBBIX MTAPTHEPOB;

WCIIOJIb30BAHUEM PEYEBBIX CPEICTB B COOTBETCTBMHU C 331a4€l KOMMYHHUKALUU IS
BBIPAKEHUSI CBOUX UYBCTB, MBICJIEH U MOTPEOHOCTEH;

aKTUBHBIM ydacTHEM B jJuajore (Mojwiore) Npu HWHUIMUPOBAHUM COOCTBEHHBIX
BBICKA3bIBaHUH, APTYMEHTALIMH U JI0Ka3aTeIbCTBE COOCTBEHHOI'O MHEHHS;

CaMOCTOSITENIBHBIM ~ pa3pelIeHHeM KOH(IUKTHBIX CHUTyalldii Ha OCHOBE COIJIACOBaHUS
NMO3UIMA M yd4eTa HMHTEpecoB; (GOPMYIHMPOBAHUEM, AapTyMEHTAIMel W OTCTauBaHUEM
COOCTBEHHOI'O MHEHHSI;

pacno3HaBaHUEM HEBEPOAbHBIX CPEJCTB OOILEHUS, YMEHUEM MPOTHO3UPOBATH BO3MOKHbIE
KOH(JIMKTHBIC CUTYalLUH, CMSITYasi KOH(JIUKTHI;

BJIAJICHUEM YCTHOW M THUCBMEHHOW PEYbI0, MOHOJOIMYECKONM KOHTEKCTHOW PEYBIO;
UCIOJIb30BaHUEM WH(OPMAIMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHI;

DKOJIOTHYECKUM MBIIIJIEHUEM, €r0 MPUMEHEHUEM B IO3HABATEIbHON, KOMMYHHKATHBHOM,
COLIMAJIBHOM NIPAKTUKE U MPOPECCUOHAIBHON OPUEHTALINH;

3) AOCTHKEHUSIMH IUIAHMPYEMBIX NpPeIMETHbIX pPe3yJbTAaTOB 00pa3oBaHUA U



pe3yJIbTAaTOB  KOPPEKIHOHHO-pasBUBamMx KypcoB 1o IlIporpamme
KOPPEKIMOHHOI padoThl, B TOM YHUCJIE:

OCBOCHHMEM B X0JI€ U3YUEHHS YUEOHBIX MPEIMETOB YMEHUN, CIEHU(PUUECKUX IS
JAHHOM MpeaMeTHON o0JacTH, BUAOB JEATEIBHOCTH MO IOJIYYEHHUIO HOBOIO
3HaHHA B paMKax y4eOHOro IMpeamMmera, ero mpeoOpa3oBaHUIO U MPUMEHEHUIO B
y4eOHBIX, y4€OHO-TIPOEKTHBIX U COIMATBLHO- MPOCKTHBIX CUTYAIIUIX;
dbopMHpOBaHMEM W Pa3BUTHEM HAYYHOTO THUIMA MBIIUICHHUS, HAayYHBIX
NPEICTABICHUA O KIIOUEBBIX TEOPUSX, TUMAX M BUJAX OTHOILUEHUM, BIIAJICHUE
HAYYHOU TEPMHUHOJIOTHEH, KIIFOUYEBBIMH MOHATHIME, METOJIaMU U TIPUEMaMUu;

OCBOCHHEM MEXJUCHIUIUIMHAPHBIX Y4eOHBIX Tmporpamm: "®opmupoBaHue
YHUBEpPCAIbHBIX y4eOHBIX aeiicTBuil", "®dopmupoBanue MKT-kxommereHTHOCTH
obyuatomuxcs",  "OCHOBBI  y4€OHO-HUCCIIEIOBATEILCKOM W TMPOEKTHOMU

NEeATEeNIbHOCTH"; Y4EOHBIX MPOTPAMM IO MpeIMEeTaM yueOHOr O IJIaHa;
NPUMEHEHUEM PA3JIMYHBIX CIMOCOOOB MOWCKAa (B CHPABOYHBIX HMCTOYHHKAX U B
cetu UutepnHer), oOpaboTku W mepenaun UHOpMAIUU B COOTBETCTBUU C
KOMMYHUKATUBHBIMA W TO3HABATEJIbHBIMU 3a/layaMH, B TOM 4YHCIE IMpU
MOATOTOBKE MPE3CHTAIUH JJIsl YCTHBIX OTBETOB (HANPUMEp, BHICTYILJICHUN).

HPEIMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pe3yibTATOB MO OCBOCHHUIO 005S3aTEIBLHOTO

coJiepKaHUs, YCTAHOBJIEHHOTO JaHHOW (enepasbHOM paboyeil mporpaMMoHu,
BBIJICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS M CIIOCOOBI
neucTBul, cnenuduueckue A OpeAMeTHOM o0nacth  «XuUMHUS», BUIBI
JNEATENbHOCTH 1O  IOJYYEHWIO HOBOIO  3HAaHWS, €ro  HHTEPIPETAlNH,
peo0pa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX M HOBBIX CUTYaIIUAX.

K xoniy oOyuenus B 8 kiacce npeaMeTHbIEe pe3yIbTaThl HA 0A30BOM ypOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUAIOIINXCS YMEHUM:

e PAacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHX IOHATHUH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJHUYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COSAMHEHUU, MOJIIPHBIA O0BEM,
OKCHJ, KHCJIOTa, OCHOBAaHHUE, COJb, AJIEKTPOOTPULIATEIBHOCTh, CTEIICHb
OKHUCJICHUS, XMMHYECKasi Peakius, Kiaccu(ukanus peakiuii: peaxiuu
COCAMHEHHUS, pEaKUUU PAa3JIOKEHUs, pEaKUUU 3aMEUICHUs, peaKuuu
o0OMeHa, K30- U 3HJIOTEPMHUUECKHE PEAKIIMH, TEII0BOU 3 (eKT peakiuu,
SIAPO aToMa, BJEKTPOHHBIA CJIOM aroMa, aToMHas OpOUTallb, paguycC
aTomMa, XUMHUYECKasl CBSI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHasl CBSI3b,
VOHHAs CBf3b, UOH, KaTUOH, aHWOH, PAaCTBOp, MAacCOBAas J0JS BELIECTBA
(mponeHTHAs! KOHLIEHTpAI|si) B PaCTBOPE;



WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHU U
OPUMEHSThH ATH MOHATHS PYU ONTMCAHUU BEUIECTB U UX MPEBpaICHU;
UCIIOJb30BaTh XHWMHYECKYIO CHMBOJIUKY JUJISi COCTaBjieHUST (opmyll
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OTIPEIENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKHUCIEHUS  DJEMEHTOB B  OHMHApHBIX  COCJUHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNpeJeIEHHOMY KJIAcCy COEAMHEHUM T0
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT M HOHHAas) B
HEOPTraHUYECKUX COCAUHEHUSIX;

packpeiBath cmbica [lepmommueckoro 3akona [J[. M. Menneneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TMEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XUMHUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuomuueckoil cucreme,
3aKOHOB COXPAHEHHUS MAacCChl BELIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYE€HUsI, 3aKOHA ABOTrajipo;

OMHCHIBATh M XapaKTepu3oBaTh TaOiauuHyro Qopmy Illepuoguyeckoi
CUCTEMbl XHMHMYECKHX JJEMEHTOB: pa3iuyaTh T[OHATUS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounad noarpynna (b-rpymnmna)», maneie u
OOJBIIFE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabaune «llepuomuueckass cucrtemMa XuMmu4eckux diemeHToB J[. U
MenpaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, 00IIee YUCIO dIEKTPOHOB
U pacipeesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUYECKUE BEIICCTBA,
XUMUYECKHE peakuuu (10 YMCIy U COCTaBy YYACTBYIOUIUX B PEaKIUU
BEIIIECTB, M0 TETNIOBOMY (D PEKTY);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOJATBEPKIAs OMUCAHUE TPUMEPAMU MOJEKYISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMAUYECKUX PEAKIINM;

IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4€CTBEHHOTO
COCTaBa, BO3MOXKHOCTH TMPOTEKAHUS XUMHYECKUX IMPEBpPAIICHUN B
pPa3JIMYHbBIX YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEeHTa 10 (dopmye
COEIMHEHMSI, MAaCCOBYIO JIOJIO0 BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

MPUMEHSITh OCHOBHBIC OIEPAIMU MBICIUTEIBHON JNEATEIbHOCTH — aHaIu3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlrio, KiIacCH(pUKAIUIo,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — Ui U3Yy4YEHUS CBOMICTB
BEIIECTB M XHUMHMUYECKUX PpEaKIUh, eCTECTBEHHO-HAYyYHbIE METOJIbI



NMO3HAaHUA — HAONIOJCHWE, W3MEpEHUe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peasIbHBIA U MBICIICHHBIN );

ClleloBaTh  IMpaBWiIaM  IIOJIb30BAHUS ~ XUMHMYECKOM  NOCYIOU U
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWiaM OOpaIlleHUs C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIMSMH 110 BBITIOJHEHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYEHUIO U COOUpPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJAOPOJA M KHUCIOPOJa), MPUTOTOBJICHUIO
pPacTBOPOB C OMPEACTEHHON MacCOBOM JOJIEH PACTBOPEHHOIO BEIECTBA,
IUTAHUPOBATh W TPOBOAUTH  XUMHYECKHE  OJKCIEPUMEHTHI  TI0
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIbIO HHIAUKATOPOB
(;makmyc, dhenondTanenH, METUIOPAHXK U JIPYTHUE).

K koHIy oOydenus B 9 kj1acce npeIMETHbBIE PE3yIbTaThl Ha 0a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:

PacKpbIBaTh CMBIC] OCHOBHBIX XWUMHYECKHX TMOHSTHA: XUMUYECKUH
DJIEMEHT, aTOM, MOJIEKyJa, HWOH, KaTMOH, aHHUOH, IIPOCTOE BEILIECTBO,
CJI0)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULIATEIBLHOCTh, CTEIECHBb
OKHUCJICHMS, XUMUUYECKasl peaKklus, XUMUUYecKasi CBA3b, TEIIOBOU A PekT
peakiuu, MOJib, MOJISIpHBIA  00BEM,  PacTBOp,  AIEKTPOJUTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIUMTUYECKAsT IHCCOLMALUSA, PEAKUUMHA HOHHOIO
oOMeHa, KaTalnu3aTtop, XHMHYECKOE€ paBHOBecHE, oOOpaTUMble U
HEOOpaTUMBbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH,
OKHCJIUTENIb,  BOCCTAHOBHUTEIIb,  OKHUCIEHHUE W  BOCCTaHOBJICHHE,
aIoTponusi, aMm(pOTEPHOCTh, XUMUYECKas CBA3b (KOBAJICHTHAs, MOHHAS,
METAJUIMYECKAsi), KPUCTAJUIMYECKAsT PEHIETKA, KOPpO3Usl METaJIOB,
CIUIaBbl, CKOPOCTh XHUMHUYECKOW pEaKIuu, MPEAesibHO JOIMyCTUMas
koHueHtpanus [[JIK Bemectna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHYECKHX TMOHSITHA U
MIPUMEHSTh 3TH MOHATUS MPU ONMUCAHUU BENIECTB U UX MIPEBPAILICHU;
UCIIOJIb30BaTh XHMHYECKYIO CHMBOJIMKY JUISI COCTaBJICHUS (opMyll
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIUN;

ONPENETATh BAJICHTHOCTh U CTENIEHb OKUCIICHUSI XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX PAa3JIMYHOTO COCTaBa, MPHUHAIJIEKHOCTh BELIECTB K
onpenenHHOMY KJIacCy COEIMHEHHH 1o (opmysiaM, BUI XUMHUYECKON
cBsi3u (KOBaJCHTHAs, WOHHAs, MeETaJUIMYeCKas) B HEOPraHUYECKHUX
COCAMHEHUSIX, 3aps]l MOHA MO XUMUYECKOW (popMyrie, XxapakTep cpeibl B
BOJIHBIX PAacCTBOPaX HEOPraHUYECKUX COEAUHEHUHN, TUI KPUCTAIIINYECKOU
PELIETKNA KOHKPETHOTO BELIECTBA;

packpsiBath cMbIca [lepuommyeckoro 3akona JI. M. MenneneeBa u
JEMOHCTPUPOBATh €r0 TIOHMMAHHWE: ONHUCHIBATH W XapaKTepHU30BaTh



tabmunyio Gopmy Ilepuoanueckoil cuCTeMbl XMMHYECKUX SJIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynna (A-rpynma)y U «mnobouyHas
noarpynna (b-rpynna)», manble U OOJdbIIHME TMEPUOAbI, COOTHOCUTH
0003HaYEHHUs, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMUA  XapaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsia  sApa, o0OIIee 4YUCIO DJIEKTPOHOB U
pacmpenieseHie WX 10 JJICKTPOHHBIM  CJI0SIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB U UX COCIMHEHUU B
npenenax MaJlbIX MePUOJIOB U TJIABHBIX MOJATPYIII C YYETOM CTPOSHUS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMUYECKHE 3JIEMEHTHI, HEOPTraHWYECKHUE BEIIECTBA,
XUMHUYECKHE peakiuu (10 YMCIy W COCTaBy YYaCTBYIOIIMX B PEAKIIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHHUIO CTEIEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu30BaTh (OMHUCHIBATH) OOMIME U CleHUPUUECKUEe XHUMHYECKUE
CBOMCTBAa MPOCTBIX U CJOXHBIX BEIIECTB, MOATBEPXKIAs OMUCAHUE
pUMEPaMH MOJICKYJIIPHBIX W HMOHHBIX YPaBHEHHUH COOTBETCTBYIOIIUX
XMMHUYECKUX PEAKIUN;

COCTABJISITh YPaBHEHUS DJICKTPOJUTHYECKON JMCCOIMALUUA  KHCIIOT,
IeJIOYeH U COJIei, MOJHBIE U COKpaIIEHHbIE YPaBHEHHUS PEaKIuii HOHHOTO
oOMeHa, ypaBHEHMS peakiui, TMOATBEPKIAIOIMIUX CYIIECTBOBaHUE
TEHETUYECKOU CBSA3M MEXK/y BELIECTBAMHU Pa3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHca 3THX PEaKIuii;
IPOTrHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHWS,
BO3MOXXHOCTH TIPOTCKaHUS XUMHUYECKHX TIPEBPAIICHUN B Pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO Y MOJISIPHYIO  MacChl
BEIIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOTO »dJIeMeHTa 10 (dopmye
COCMHEHHUSI, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKOU peaKInu;

coOmofaTh  MOpaBujia  MOJb30BAaHUS  XUMHUYECKOM  mocyao U
7ab0paTOpHBIM  00OpYJOBaHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHUSMH 110 BBIIOJHEHUIO
Ja00paTOPHBIX XUMHYECKUX OIBITOB IO TOJYYEHHUIO U COOMPAHUIO
ra3000pa3HbIX BEHIECTB (aMMHUaKa U YTJIIEKUCIIOTO rasa);

NPOBOJUTh  PEAKIMH,  TOATBEPKIAIONIME  KAYECTBEHHBIM  COCTaB
Pa3IMYHBIX BEIIECTB: PACMO3HABATH OMBITHBIM MYTEM XJIOpUI-, OpOMUI-,
uoaua-, kapOonat-, ¢ocdar-, cuiumkar-, cyiabdar-, THAPOKCUI-UOHBI,



KaTHOHBI aMMOHHMS M HMOHBI M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIHUE B
BOJHBIX pacTBOpax HEOPTAaHMYECKHUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OIEPAIlMN MBICIUTEIIBHON JIEATCIbHOCTH — aHAIIN3
U CHUHTE3, CpaBHEHUE, OOOOIIECHHE, CHUCTEeMAaTU3allMi0, BBISIBICHUE
MPUIUHHO-CJICICTBEHHBIX CBS3€H — JIJI1 M3YyYCHHS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKIUi, eCTeCTBCHHO-HAyYHbIC METOAbI IO3HAHUS —
HaOJIFOICHUE, M3MEpPEHHEe, MOJCIMPOBAHUE, SKCICPUMEHT (peajbHbIM W
MBICIICHHBII ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Kosaun4yecTBo 4acoB
Ne HaunMenoBanue pa3ienos u DJIeKTpOHHbIe (LM (POBbHIE)
n/n TeM MPOrpaMMBblI Bcero Kontpoanusie Hpakrieckue o0pa3oBaTe/ibHbIE PeCypPChI
padoTsbl padoTsbI
Paznen 1. [lepBoHayanbHble XUMUYECKHE IOHATHS
Xumusi — BaxkHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubmuorexa [JOK
MIPAKTUYECKOU IEATENBHOCTH https://m.edsoo.ru/7f41837¢c
YyeJoBeKa
12 BemecTBa 1 xuMuaeckue 15 1 bu6mmoreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Paznen 2. BaxkHeiilme npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
21 Boznyx. Kucnopoa. Ilonsitue 6 bubnuorexa [IOK
00 okcHmgax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ilonsarue o kuciorax 2 1 bubnuoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonstue 06 5 | 1 bu6mmoreka [IOK
OCHOBAHUAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIacChI 1 ) | bubmuoreka [JOK
HEOPraHUYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30

Paznen 3. [lepuoanueckuii 3axon u llepuoguueckas cucrema xumuyeckux 31eMeHToB /. . MennesieeBa. CTpoeHne aToMOB.
XuMnueckas cBsizb. OKHCJIANTETbHO-BOCCTAHOBUTE/IbHbIE 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

[Tepronnueckuii 3aKOH 1

31 [Tepuonnueckas cucrema 7 bu6mmoreka [IOK
' XUMUYECKHX djieMeHToB JI. 1. https://m.edsoo.ru/7f41837¢
MengeneeBa. CTpoeHue aToma
XuMHuYecKast CBI3b.
32 OKI/ICJ‘II:”EGJ?LHCO- 8 buGmotera [IOK
https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEJIbHBIE PEAKIIUU
Hroro no pazaeny 15 bubmmorexa [IOK
https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

9 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uu¢poBbIe
Ne ni/mn P KonTpoasnsie | IIpakTnueckue (mupp )
NMPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pa3znen 1. BemnmecTBO 1 XUMHYeECKHE PeaKIIUN
11 [ToBTOpEeHME U yriayOneHne 3HaHU| 5 | bubmmoreka [IOK
' OCHOBHBIX Pa3JIeJIoB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnorexa [JOK
' peaxkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAST JUCCOLIHALIHS. g 1 1 bubmuoreka [JOK
' XUMHUYECKUE PeaKIuy B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3pen 2. HeMeTa/JILI M UX CO€IUHEHUS
21 OO0m1as xapakTepucTUKa XUMHUECKUX 4 1 bubnmoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["aioreHst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTHKa XUMUIECKUX
2.2 sanemeHToB VIA-rpynnsl. Cepa u eé 6 bubmmorexa [OK
' Py P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61as xapakTepUCTHKa XUMUYECKUX
2.3 anemMeHTOB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa HOK
' YR ’ P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0mas XxapakTepucTUKa XUMHIECKUX
2.4 snemeHToB [VA-rpynnsl. Yriepon n 8 1 2 brbmmorexa [TOK
' . py ’ post https://m.edsoo.ru/7f41a636
KPEMHUI U UX COCAMHEHUS
Hroro no paszneny 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

Pasznen 3. MeraJLiibl M X cOeIMHEHU S

. bubmuoreka [JOK
3.1 Obme croiicTBa METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubmuoreka [JOK
3.2 Baxueiinine MeTayinl U UX COSTUHEHUSA 16 https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumusi 1 oKpyKaomas cpeia
4.1 BemecTBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmmorera [TOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazaeny 3
P 3 bu6nmoreka [JOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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




IHOYPOYHOE INVTAHUPOBAHUE

8 KJIACC
KosaunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudpoBbie
Tema ypoka Koutpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
1 [Ipenmer xumuu. Ponap XxuMuu B :KU3HU | but6mmoreka [JOK
yejioBeka. Teja u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTHE 0 METO/IaX MO3HAHUS B XUMUU 1 Bubmmorexa [IOK
A https://m.edsoo.ru/ff0d227¢
[Tpaktrueckas padota Ne 1 «IIpaBuiia
3 paboTel B 1ab0paTopun U IpUEMBI 1 bu6nuoreka IIOK
oOparieHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEMY
4 Uuctele BemecTBa U cMec. CriocoOsl 1 bu6mmoreka [JOK
pazaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuyeckast pabora Ne 2
5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa [IOK
. . p P https://m.edsoo.ru/ff0d28c8
OUYMCTKU OBAPEHHOM COMN)»
bubnunorexa LIOK
6 ATto oJe 1
TOMBI 1 MOTCRyIH https://m.edsoo.ru/ff0d2a6¢c
. XUMUYECKHUE FJIEMEHTHI. 3HAKH | bubmuorexa [JOK
(CMMBOJIBI) XUMHYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 clOKHBIE BEIIECTBA 1 bubmmorexa [TOK
P = https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 bubmmorexa LHOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
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3aK0H IMOCTOSHCTBA COCTaBa BEIIECTB.

bubnunoreka [JOK

10 X eckas o a. BanenTtHoc
HMHHeCKas Gopmyt HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XHUMHYECKHX JJIEMEHTOB
1 OTHocHTENbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENBbHAS MOJIEKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBas 10719 XHMHYECKOTO bubnuorexa [JOK
3JIEMEHTA B COeIUHEHUU https://m.edsoo.ru/ff0d350c
13 KommuectBo BemtecTBa. Moib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 du3uYecKre U XUMUYECKHE SBICHUS. bubmuorexa [JOK
XuMUYecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciioBUs NPOTEKAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKIU https://m.edsoo.ru/ff0d3al 6
16 3aK0OH COXpaHEHHUsT MaCcChl BEIIECTB. bubnmoreka [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Brruncnenust kKoauduecTBa, Macchl
17 BEILIECTBA 110 YPAaBHEHUSIM XUMUYECKUX bubmmorexa [TOK
t . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukarus xuMrudecKux peakiui
18 (coe I/IHCI;HI/ISI a3JI0KEHUS ’ Bubmmorexa [IOK
A P ’ https://m.edsoo.ru/ff0d3f34
3aMeIICHHS, OOMEHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHnuKiIoneauct. O600IeHNE 1 bubmorexa [OK
H AT, H;[ https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3alus 3HaHUI
20 KonTponsnas padora Nel no teme bu6mmoreka [IOK
«BelecTBa U XUMHUYECKHE PEAKIIHI https://m.edsoo.ru/ff0d4290
71 Boznyx — cmech rasos. Cocras bu6morexa LIOK

Bo3ayxa. Kucimopox — 3yieMeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuecTBo. O30H

dusznueckue U XMuMHUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [TOK
poJa {peakit ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 00 oxcuaax
CriocoOslI MoTy4eHHs KHCIOpoia B
23 J1a00paTOPHH U MPOMBIIIJICHHOCTH bubmorexa [OK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoaa
TennoBoii 3¢ hexT xumuueckon
24 peaKIiu, IIOHATHE O bubnuorexa [JOK
TEPMOXUMUYECKOM YPABHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMHUUYECKUX PEAKIIUIX
Tormmueo (HeTh, yroiah H METaH).
25 3ar 5[3H€P§Heql;03 yxa CIIOCOOBI c)ero bubmmorexa [IOK
P yxa, https://m.edsoo.ru/ff0d4c4a
MpeI0TBPALLECHUS
[IpaxTuyeckas padora Ne 3 o reme
26 «ITomydenue u coOupanue Kuciaopoaa bubmorexa [TOK
y N P PO, https://m.edsoo.ru/ff0d4ae2
W3y4YeHHUE ero CBOUCTBY
7 Bonopon — aneMeHT u mpocToe bu6nuorexa IIOK
BelecTBo. HaxoxaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
)3 ®uznyecKre 1 XUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bosiopoaa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubnunoreka [JOK
29 ITo € 0 KMCJIOTax M CO
TUTTHE O KHEHOTAX 1 COTx hitps://m.edsoo.ru/f0d50d2
30 Crioco0bl ToTy4eHust BOAOPO/a B bubnmoreka [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTuyeckas padora Ne 4 o reme
bubmuorexa [JOK
31 «ITonyuyenue u cobupanue BOAOPO/a,

HU3yYECHHUE Er0 CBOMCTB)

https://m.edsoo.ru/ff0d4{42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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Mounsipabiit 00BEM ra3oB. 3aKOH

bubnunoreka [JOK

32
ABorazapo https://m.edsoo.ru/ff0d542¢
Brrurcnenus 00bEMa, KOJIMUeCTBA
33 BCIIIECTBA ra3a 10 €ro W3BECCTHOM bubmmorexa [IOK
n .. Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEILIECTBA WIH 00BEMY
Brrunciienus o0bEMOB ra3os 10
34 aBHCHMIO pEaKI[Md Ha OCHOBE 3aKOHA bubmorexa TIOK
yP . peaxtt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHUH Ta30B
15 ®uznyecKre 1 XUMHYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBaHui. ITonsitue 00 bubmuorexa [JOK
WHAUKATOpax https://m.edsoo.ru/ff0d59¢2
Bopa kak pactBoputenb. HacrleHHEIS
37 M HEHACBHI peHHLIE acTBOPHBIL. MaccoBas buommorexa HOK
m p PBI- https://m.edsoo.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOpE
[IpakTrueckas pabota Ne 5 mo Teme
13 «ITpuroroByiieHuEe pacTBOPOB C bubnuoreka [IOK
OnpeAcIEHHON MacCOBOW J10EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELLIECTBA»
19 KonTponbhas padorta No2 no teme bubnmoreka [JOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuasl: cocTaB, KiacCUPUKALINS, bubnuoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonyueHue n XMMUYECKHE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX U aM(pOTEPHBIX bubmorexa TIOK
’ p https://m.edsoo.ru/ff0d664¢
OKCHJIOB
4 OcHoBaHHUsI: cOCTaB, Ki1accuuKarus, bubnuotexa [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHue u XuMHU4YeCKue CBOWCTBA bu6mmoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarus, bu6nunoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHue n XMMUYECKHE CBOMCTBA bubnuorexa [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpeaHre): HOMEHKIATypa,
46 CHOCOéBII) IO ‘-I)eHI/ISI XHMHqZEKHe buGmorexa LIOK
© YHEHIL https:/m.eds00.ru/00ad9474
CBOIicTBa
[IpakTuyeckas padora Ne 6. Pemenue
47 AKCTIEPUMEHTAIIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJTaCChl HEOPTAaHUUYECKHUX https://m.edsoo.ru/00ad9b7¢c
COCTMHEHUN
43 ['enernueckas cBsA3b MEXKY KiIacCaMU bubnmnorexka HOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [JOK
49 O00011eHNE U CUCTEMATH3AINS 3HAHUHI
m H https://m.edso00.ru/00ad9cb2
KonTponbnas padota Ne3 mo teme
50 "OCHOBHEBIE KJIACCHI HEOPraHUYECKUX buomorexa HOK
. p https://m.edsoo.ru/00ad9%ela
COCIMHEHMI
[TepBbie TOMBITKY KIacCUPUKAITTT
but6mmoreka [IOK
51 XHMHYECKHX 31eMeHTOB. [loHsaTHE O
https://m.edsoo.ru/00ad9ffa
rpynmnax CXoIHbIX 3JIEMEHTOB
[Tepronnueckuii 3aKOH U
bubnunoreka [JOK
52 [Tepronnueckas cucTeMa XUMHYECKUAX
https://m.edsoo.ru/00adas52¢
anemenTtoB M. Y. MenneneeBa
bubnuoreka [JOK
53 [Iepuonsl, rpynnel, MOATPYIIIBI

https://m.edsoo.ru/00ada52¢c



https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c

Crtpoenue atomoB. COCTaB aTOMHBIX

bubnunoreka [JOK

54
anep. N3otomnsl https://m.edsoo.ru/00ada342
CtpoeHue 31eKTPOHHBIX 000JI0YEeK
. bubnuorexa [JOK
55 aTOMOB 3JIeMeHTOB [lepunoanueckoin
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. Menaeneena
XapakTepucTuka XHMHUECKOTO
56 3JIEMEHTA M0 €r0 MOJIOKEHUIO B bubnuoreka [JOK
[Tepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menaeneena
3nauenwne [leprogudeckoro 3aKoHa st
57 pa3BuTHUs HayKu U npaktuku. /. 1. bu6nuorexa IIOK
MenneneeB — y4€HbIH, IIEJArOT U https://m.edsoo.ru/00ada96e
rpaX1aHuH
PesepBuEbIil ypok. O000IIIEHNE U
P P N but6mmoreka [IOK
58 cUcTEMAaTH3alys 3HAaHUH /
. https://m.edsoo.ru/00adb33¢c
Bcepoccuiickast mpoBepouHas paboTa
KonTponbnas padora Ne4 no teme
59 «Ctpoenue atoma. XuUMHUYECKasl CBA3b» bubmmorexa [IOK
APOSHHE STOME: https://m.eds00.ru/00adb486
/ Beepoccuiickast mpoBepodHasi paboTa
60 DIEeKTPOOTPULIATETLHOCTH ATOMOB bubnmnoreka [JOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xuMmuieckas CBS3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBaneHnTHas nosnspHas XUMHYECKas bu6nuorexa IIOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas1 HENOsIpHAs XUMUYECKast bu6mmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
64 CteneHb OKUCIICHUS bubmnorexa [JOK



https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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https://m.edsoo.ru/00ada96e
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https://m.edsoo.ru/00adae28

65 OKHUCIUTEITHHO-BOCCTAHOBUTEIIHHBIC | bubmuorexa [JOK
peakunu https://m.edsoo.ru/00adb076
bubnuoreka [JOK
66 O 1
KHCIHTEIH | BOCCTaHOBHTEIH https://m.edsoo0.ru/00adb076
Pesepublit ypok. O000ICHHE 1
67 CHCTEMaTHSZpI/ISI 3HaHH;III 10 TEME 1 bubmmorera [IOK
t https://m.edsoo.ru/00ad9cb2
«Crtpoenue atoma. XUMHUYECKasl CBA3bY»
68 PesepBHelit ypok. O6001IeHHE U | bu6muoreka [JOK
cucTeMaTu3alus 3HaHu https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME
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9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabnsie | IlpakTnyeckue
n/n Bcero u3ydyeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcesl
[lepuonnueckuii 3aKoH.

1 Ilepuonuueckas cucrema | bubnuorexa IIOK
XUMUYECKUX 3JieMeHTOB [[. U. https://m.edsoo.ru/00adb59¢
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUHU

. bubnuotexa [JOK
2 CBOMCTB XMMHUYECKHUX 3JIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOOB

3 Knaccudukamnmst 1 HOMEHKIaTypa | bubnmoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bunbl XuMuuecko CBA3U U TUIIBI | bubmmorexa [JOK
KPHUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Kontponbhas padora Nel o teme

5 «IToBTOpEeHue u yriayoieHne 3HaHu| 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8§ Kiaccay

6 Knaccudukanus XuMuueckux | bu6mmoreka [JOK
peaKuii Mo pa3IMYHbIM MPHU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsiTHE O CKOPOCTH XMMHUYECKOMN

7 eakuu. IIoHsITHE O TOMOI€HHBIX U 1 Bubmaorexa ITOK
p ) https://m.edsoo.ru/00adbe9a
TETEPOTEHHBIX PEAKIIHIX
[TonsiTHE O XUMUUYECKOM PABHOBECHH.

8 daxkTopsl, BIUAIOIINE HA CKOPOCTh 1 bubmmorexa TIOK

PBL, . p https://m.edsoo.ru/00adc28¢
XUMUYECKON PEaKIUU U MOJIOKEHUE



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
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XUMHUYCCKOI'0 paBHOBCCHUSA

OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC

but6mmoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3IEKTPOIUTUYECKOI
10 ncconuarmu. CUiIbHBIE U Cla0bIe bubnmorexa LIOK
A THATLIH. https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 HonHrle ypaBHEHUS peaKIIUi bubnmorexa LOK
yp peart https://m.edsoo.ru/00add448
XUMHUYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAHHUH B CBETE IIPEICTABICHUN bubmmorexa IIOK
puIl https://m.edsoo.ru/00add5d8
00 2JIEKTPOIUTUYECKON JUCCOIHAITIH
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 bubnnorexa LIOK
pedl . https://m.edsoo.ru/00add8b2
AIEKTPOIUTUYECKON AUCCOLUALINHI
14 ITonsgarue o ruaponse coaei buGnuorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O06o001IeHNe U CUCTEMAaTH3aIUs bubmuorexa [JOK
3HAHUU https://m.edsoo.ru/00addd12
[TpakTryeckas padora Ne 1.
16 «Pemenne 3kcriepuMeHTaIILHBIX Enbmrorexa ITOK
p https://m.edsoo.ru/00addbfa
3aa49»
Kontponbnas padota No2 o teme
17 «INEKTPOIUTHYECKAST TUCCOLNAIINS bubnmorexa LIOK
p A HHATH. https://m.edsoo.ru/00addec0
XHUMHUYECKUE PEAKLIUU B PACTBOPAX»
O01asg xapakTepucTUKa raJIOreHoB.
18 XI/IMI/I‘—IGCKI;I@ CBI())I\/'ICTBa Ha IpuMepe buGnnorexa LIOK
p p https://m.edsoo.ru/00addfe2
XJopa
19 Xnoposogopoa. CossiHast KMCIIOTa, bu6mmoreka [JOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
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XMMHYECKHE CBOMCTBA, MOJyYEHHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[TpakTuyeckas pabora Ne 2 o Teme
20 «ITonyueHue COJISTHON KUCIOThI bubmorexa [TOK
' .. N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBONCTB»
Brruncnenus mo ypaBHEeHUsIM
21 XUMHUYECKHUX PEeaKIUi, eCIU OJUH U3 bubmmorexa TIOK
p ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61as xapakTepuCTHKA dJIEMEHTOB bubnuorexa [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
ATOTpONTHBIC MOTU(DUKAIIH CEPHI.
3 Haxosxenue cepbl U €€ COeTMHCHUI bubnuoreka [JOK
B IIpUpPOJIe. XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnmnoreka [JOK
($u3HYEeCKHEe U XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHas KUCIIOTA,
25 dbuznyecKrue 1 XUMUYECKUE CBOKWCTBA Bubmmorexa [IOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHUE
XUMHYECKUE peaKInH, JeKalle B
OCHOBE IIPOMBIIIJIEHHOTO CIIoco6a
26 MOJIyYEHUS] CEPHOU KUCIIOTHI. bubnuorexa IIOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKaIoIIEH Cpeabl COETUHEHUSIMU
cephl
7 Brruucnenue MaccoBoii 10JIM BbIX0/1a bubnuorexa [JOK
NPOIYKTa pEaKLNU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepUCTUKA JIEMEHTOB bu6mmoreka [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
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VA-rpynnsl. A30T, pacipoCTpaHeHUE
B Ipupo/ie, Gu3ndecKue u
XUMUYECKHUE CBOWCTBA

https://m.edsoo.ru/00adeeca6

AMMUaK, ero pu3nIecKue u

bubnunoreka [IOK

29 XHMMHYECKHE CBOMCTBA, ITIOJIyYCHHE U
y https://m.edsoo.ru/00adf004
MpUMEHEHNE
[Tpaktrnyeckas pabora Ne 3 o Teme
30 «ITomyueHne amMmmuaKka, U3y4eHUE €ro bubmorexa HOK
. y » 13Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubnuorexa [JOK
XHUMHUYECKHE CBOMCTBA https://m.eds00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJIEH
aMMOHHUS B KQUECTBE MUHEPATBHBIX

32 n00peHnii. XUMHUYECKOE buGnnorexa LIOK
yAobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOMIEH CpeIbl
COCIUHECHUSIMH a30Ta
®docdop. Oxcun dhochopa (V) u

33 q)ocg)o pHa$I KI/ICJ'I((l))Ta q)(i)prl)sn(qezzxne u bubmmorexa [IOK

p L https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJyUYCHHE
Hcnonb3oBanue pocdaTos B

34 KaueCTBE MUHEPAJIbHBIX YI00pEHUH. bubnmnoreka [JOK
3arpsi3sHEHUE TPUPOTHOM CPeIbI https://m.edsoo.ru/00adfc20
dbocdaramu
Yraepon, pacopocTpaHeHUE B

35 npu 2,[[6 g)mnlr){ec;l)/le A XUMHUYECKUE bubnnorexa LIOK

P P ’ https://m.edsoo.ru/00adfd9c
CBOMCTBA
16 Oxkcupel yraepoza, ux Gpusndeckue u bu6muoreka [IOK

XHUMHUYECKHUE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJO0ru4ecKe NpoOIeMsl,
CBsI3aHHBIE ¢ OKcuaoM yrieposa (IV)

37 VYronbHast KUcio0Ta U €€ Colu bubmorexa [IOK
https://m.edsoo.ru/00ae006¢c
[TpakTnueckas padbora Ne 4 o Teme

13 "IlosrydyeHune yrieKucioro rasa. bubmuoreka [IOK
KadectBennas peaxius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHaYabHBIE TOHATHUS 00
39 OpPraHNYECKUX BEIECTBAX KaK O bubnnorexa LIOK
P https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIJIepoaa
40 KpemHuuii u ero coequHeHUs bubnmnorexa LIOK
P https://m.edsoo.ru/00ae080a
[TpakTuyeckas padora Ne 5. Pemenue

A1 AKCIIEPUMEHTAJIbHBIX 3a7a4 110 TEME bubnmnoreka [JOK
«Baxueiine HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
KonrponbHas padora Ne3 o reme

N but6mmoreka [JOK
42 «Baxueiie HeMeTauIbl U UX
https://m.edsoo.ru/00aec0el8
COCTMHEHUS
OO0m1as XxapaKTepUCTUKa XUMHUIECKUX
3JIEMEHTOB — METAJLJIOB.

43 Metannuueckas CBSI3b U bubnuoreka [JOK
MeTaInYeCcKast KpUCTalTInIeCKast https://m.edsoo.ru/00ae103e
pemérka. Pu3n4eCcKre CBOMCTBA
METaJIJIOB
XUMHYECKHE CBOMCTBA METAJJIOB.

N but6mmoreka [IOK

44 DNEKTPOXUMHUYECKUN Psifl

HaIPSHKEHUN METaJUIOB

https://m.edso0o0.ru/00ael 156
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https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156

O61ue crnocoOb! NOTyUYEHHUS
MmeTaiuioB. CiuiaBel. Berunciienus no

45 aBHEHUSIM XHUMHYECKUX PeaKIuil bubmorexa HOK
yp PeaKiu, https://m.edsoo.ru/00ael156
€CJIM OJIMH U3 PEareHTOB COJACPIKUT
puMecHu
but6mmoreka [IOK
46 [ToHsiTHE O KOPPO3UHU METAIIIIOB
https://m.edsoo.ru/00ael1278
but6mmoreka [JOK
47 €JIOYHBIE METaJIbI
m https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ TUAPOKCHIBI HATPUS U bubnuotexa [JOK
Kaaus https://m.edsoo.ru/00ae14b2
49 [llenouyHO3eMeTbHBIC METAIIBI — bubmuorexa [JOK
KaJIbIIMHA 1 MarHuit https://m.edsoo.ru/00ael5e8
50 Bakueiine coeTUHEHNS KalbIHs bubnnorexa LIOK
4 H https://m.edsoo.ru/00aec15e8
51 O0001IeHrEe U CHUCTEMATH3AINS
3HAHUM
5 JKEcTKOCTh BOABI U CIIOCOOKI €& bubnuorexa [JOK
YCTpaHECHHS https://m.edsoo.ru/00ae1886
[TpakTuueckas pabora Ne 6 o Teme
g s N bubnuorexa [JOK
53 JKEcTKOCThL BOIEI U METOILI €6
" https://m.edsoo.ru/00aclae8
YCTpaHECHUS
Bbubnunoreka [JOK
54 Aitro 7
TTEOMMIHH https://m.edsoo.ru/00ae1c64
55 AM@oTepHbIe CBOWCTBA OKCUIA U bu6muoreka [IOK
TUAPOKCHA https://m.edsoo.ru/00aelc64
b K
56 Keneso nonmoreka 11O

https://m.edsoo.ru/00ae1d86
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Oxcuipl, TMIPOKCHIIBI U COJIU JKeJie3a

bubnunoreka [JOK

37 (IT) u xxeme3a (III) https://m.edsoo.ru/00ae35¢6
2 O06o011eHre U CHCTeMAaTHU3aIINS
> 3HAHUM
ITpaxTrueckas padota Ne 7. Permenue
59 AKCIIEPUMEHTANIbHBIX 3aa4 110 TEME bu6nuorexa IIOK
«Baxnenmue MeTajuibl U UX https://m.edsoo.ru/00ae3de8
COCTMHEHUS
Boruncnenus no ypaBHeHUsIM
XUMHUYECKHUX PEaKIIHii, eCIH OJUH U3
60 peareHToB J1aH B U30BITKE UITU bu6nuorexa IIOK
COAEPKUT IpUMeCH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOM J0JU BbIXOJa MPOIYKTa
peakiuu
61 O000111eHrEe U CUCTEMATU3ALMS
3HaHUU
Kontponbhas padorta Ne4 no teme
62 «BaxkHennme MeTaJlIbl U UX
COEJIMHEHUS
63 BemectBa u Mmarepuansi B bubnuoreka [IOK
MOBCEJIHEBHOM )KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3{50
64 XUMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKaIOIIEH Cpebl https://m.edsoo.ru/00ae4270
65 Posb xumuu B perieHun bu6mmoreka [IOK
AKOJIOTHYECKUX TIPOOIeM https://m.edso0.ru/00ae4270
66 PesepBHbIit ypok. O600IIeHNE 1 bubnmnoreka [JOK
cHUCTeMaTu3alurs 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PeseprHbIil ypok. O6001mIeHIE 1 bubnuorexa [JOK
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cUcTeMaThu3alus 3HaHUKU

https://m.edsoo.ru/00adb33¢

68

PesepBHbIii ypok. O6001IeHNE U
cucTeMaTHu3aIus 3HaHui

but6mmoreka [JOK
https://m.edso00.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



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




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUA

OCHOBHOM

OBPA3OBATEJILHOM MIPOT'PAMMBI

8 KUIACC

Kon
NpoBepPsieMoro
pe3yJabTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOIM
00pa3oBaTeJILHON MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa3oBaHus

1

IIo Teme: «HepBOHa‘-IaJ'IBHI)IG XUMHNYCCKUC ITOHATHS»

1.1

pacKpbIBaThb CMBICI OCHOBHBIX XMUMHYECKHMX IOHSATHI: aTOM,
MOJIEKyJIa, XUMHUYECKHH DJIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE
BELIECTBO, CMeCh (OJHOpPOJHAs W HEOAHOPOIHAas), BaJEHTHOCTD,
OTHOCHUTENIbHAs aTOMHAasi M MOJIEKyJIspHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJISIPHAs Macca, MaccoBas J0Ji1 XUMHUYECKOTO
JJIEeMEHTa B COEAMHEHUHU, MOJISIPHBIM 00BEM, XMMHUYECKas peaxius,
KIaccu(uKaus — peaknuid: — peakuu  COSAMHEHUs,  PeaKLuu
pa3loKeHUsl, peaklUy 3aMelIeHHs, peakiuuu oOMeHa, 5K30- U
SHIOTEPMHUYECKUE PEAKIMU, TEIUIOBOW >(PQEeKT peakuuu, pacTBop,

MaccoBasl J10Jis BeulecTna (IIPOLIeHTHAs KOHIIGHTPAIHs) B pacTBOpE

1.2

WIUIIOCTPUPOBATh B3aMMOCBA3b OCHOBHBIX XHMHYCCKUX MOHATUH H

NPUMCHATH 3TU MMOHATUA NIPU OIIMCAHUU BCIICCTB U UX HpeBpaH_[eHI/Iﬁ

1.3

HUCTIOJIb30BATh XUMHWYCCKYIO CHMBOJIUKY JIsI COCTABJICHUSA (I)OpMy.]'I

BEIIECTB U YPABHECHUN XUMHUYECKUX PEAKIUI

1.4

PacCKphIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChI BCIICCTB,
IMOCTOAHCTBA COCTaBa, ATOMHO-MOJICKYJAPHOI'0 Y4YCHHS, 3aKOHa

ABoraapo

1.5

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

COCIUHCHUAX

1.6

KJIaCCU(UIIMPOBATh XMMHYECKHE peakuuu (M0 YHCIy U COCTaBy

YUYaCTBYIOLIMX B PEaKIIUH BEUIECTB, M0 TEIJIOBOMY YPQEKTY)

1.7

BbIYUCIIATH OTHOCUTCIIBHYIO MOJICKYJIAPHYIO U MOJIAPHYIO MAaCChI

BC€IICCTB




1.8

BBIUMCIISTH MAacCOBYIO JIOJII0 XMMHMYECKOTO 3JIEMEHTa 1o (opmyie

COEIMHEHHUS,

1.9

BBIYUCJIATH MACCOBYIO JOJIIO BCHICCTBA B PACTBOPE

1.10

IPUMEHATh €CTeCTBEHHOHAYYHbIE METO/bl MO3HAHUSA — HAOJIOJCHHUE,
U3MEpPEHHe,  MOJEIMPOBAHME,  OKCIEPUMEHT  (peaJbHbli U

MBICJICHHBIN )

[To Teme: «BaxkHeiire npeaCTaBUTEIM HEOPTAHUYECKUX BEIIECTBY»

2.1

pacKpbIiBaTb CMBICII OCHOBHBIX XHMHUYCCKHX MMOHSTHM: OKCHun,

KHCJ10Ta, OCHOBAaHHUC, COJIb

2.2

OMPCACIIATE NPHUHAIJIC)KHOCTh BCUICCTB K OHpeIIeJ'IéHHOMy KJ1acCy

COEIMHEHMH 10 popMmyiaMm
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KJIAaCCU(UITUPOBATH HEOPTAHUIECKUE BEIIECTBA
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XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA
BEIIECTB pa3IM4YHBIX KJIACCOB, MOJATBEPKAas ONUCAHHE IpUMEpaMu

MOJIEKYJIIPHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUNA

2.5

MIPOTrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCHUMOCTH OT HX
Ka4€CTBCHHOI'0O COCTaBa, BO3MOXHOCTHU IIPOTCKAaHUA XHMUUYCCKHX

HpeBpaH_leHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CJI€e40BaTh paBujiaM I10JIb30BAaHU XUMHYECKOU HOCY,Z[Oﬁ n
nabopaTOpHBIM 00OPY/JIOBaHHEM, a TakK)Ke IMpaBWIaM OOpaIieHus C
BCIICCTBAMHU B COOTBCTCTBUHM C HWHCTPYKOUAMU 110 BbIITOJHCHHUIO
na6opaTopHr,1x XUMHYCCKUX OIBITOB IO IMOJYYCHHUIO H CO6I/IpaHI/IIO
ra3o00pa3HbIX BEMIECTB (BOAOPOAA M KHUCIOPOAA), MPUTOTOBICHHIO
pacTBOpOB € ONPEACTIEHHOM MacCOBOM JOJIEM pacTBOPEHHOTO
BEIIIECTBA, INIAHUPOBAThH U MPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacno3HaBaHUIO pPACTBOPOB WIeJloYed W KUCIOT C IOMOIIbIO

WH/IUKATOPOB (JIakMyC, (heHoIpTaNenH, METUIIOPAHXK U JAPYTHUE)

2.7

IMPOBOAUTD paC‘léTH 10 YPaBHCHHUIO XHUMHYECKOMN peaknuun

I[To Teme: «Ilepuonmueckuii 3akoH u Ilepuomuyeckass cuctema
xumuyeckux snementoB JI. M. MengeneeBa. CtpoeHue aTOMOB.

Xumudaeckas cBsi3b. OKHCINTENLHO-BOCCTAHOBUTEIIHLHBIE peaKuumn»

3.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX IOHSATHN: AIpO aToMa,
JNEKTPOHHBIA CJOW aroma, aroMHas OpOHWTalb, pPaIUyC aroma,

XUMHYECKass CBA3b, IOJIsIpHAsd W HEIOJIsIpHasd KOBAJCHTHas CBA3b,




3JIEKTPOOTPULIATEIBHOCTh, HWOHHAsl CBSI3b, HMOH, KAaTHOH, AaHWOH,

CTCIICHb OKHCJICHUA

3.2 KJIACCU(UITMPOBATH XUMUYECKUE DIIEMEHTHI
OMMCHIBATh M XapaKTepu3oBaTh TabnuuHyro ¢opmy Illepuonnyeckoit
CHUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3iN4aTh TMOHITHS «TJaBHas
33
noarpynma (Arpymnma)y u «mnobounas mnoarpynma (brpymma)y,
«MaJble» U «OOJIbIINE)» TEPHUOIBI
packpeiBaTth cMbich llepmoamueckoro 3akona J[.M. MeHnneneena:
14 JEMOHCTPUPOBATh NOHUMAHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB
' XMMHYECKUX OJJIEMEHTOB OT HUX TNoJoXkeHus B Ilepuoanueckoit
cucreme
COOTHOCUTh  O0O3HAueHUs, KOTOpble HMMEITCS B  TaliuIe
«lleprognyeckass  cucreMa  XUMUYeCKUX  sneMmentoB  JI.U.
3.5 MeHneneeBa» C¢ YHUCIOBBIMH XAPAaKTEPUCTHUKAMU CTPOEHHsS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB W 3apsij sjapa, o0lnee Yucio
AJIEKTPOHOB U pacnpeaeNieHue X MO0 ANEKTPOHHBIM CIIOSIM)
36 OTIpENIeTISATh  CTETEeHh  OKUCIEHUS  JJIEMEHTOB B OMHApHBIX
' COETMHEHUSX
37 OTpeAeNATh BUJ XHUMHUYECKON CBs3W (KOBaJCHTHAasT W HMOHHAs) B
' HEOPTaHUYECKUX COCTMHEHUSIX
9 KJIIACC
Kon .
IIpoBepsiemble npeMeTHBIE Pe3yabTATHI 0CBOCHHSI OCHOBHOM
NpoBePsSIEMOro .
o0pa3oBaTe/IbHOI NPOrpaMMBbI OCHOBHOT'0 00111er0 00pa30BaHus
pe3yJabrarta

1

Ilo Teme: «BCHICCTBO U XUMHWYCCKasA pCaKIus»

1.1

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKUX TOHSITHHA: pacTBOD,
AJIEKTPOJIMTHI, HEIIEKTPOIUTHI, AJIEKTPOJIUTHYECKAs UCCOLUAIINSA,
peaKki MOHHOTO OOMEHa, KaTaln3aTop, XUMHUYECKOE PAaBHOBECHE,
o0OpaTumblie u HeoOpaTUMbIe peakuuuy,
OKHCITUTEIThHOBOCCTAHOBUTEIIEHBIC peaxIum, OKHCITUTEITb,
BOCCTAHOBHTENIb, OKHCIIEHHE ¢ BOCCTaHOBJICHUE, aJUIOTPOIHS,
am(poTepHOCTh, XUMHUYECKas  CBs3b  (KOBaJCHTHas, HOHHAas,

MeTaHHI/I‘IeCKaﬂ), KpucTaJlliIn4eCKasi peméTKa, CIlJIaBbl, CKOPOCTb




XUMHYECKON peaKiuu

1.2

WIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHMHWYCCKHUX MOHATHUA U

IIPUMCHSTD O9THU IIOHATHS ITPU OINMMCAHUHN BCUICCTB U UX npeBpameHI/Iﬁ

1.3

COCTaBJIATh YPABHEHUS DJIEKTPOJUTHUECKOW IUCCOLMALUN KHCIIOT,
LIeJI0YEH M COJIEH, IOJIHBIE M COKPAILEHHBIE YPaBHEHHUs DPEaKLMM

AOHHOI'0 0OMeHa

1.4

PacCKphIBaTh CYIIHOCTH OKHCIIHMTCIbHO-BOCCTAHOBUTCIBHBIX peaKHI/Iﬁ

MIOCPEICTBOM COCTABJICHUS 3JICKTPOHHOTO OaJlaHCca STHX peakLuit

1.5

IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XMMUYECKON pPEaKLUU

Ilo temam: «HemeTamnel U HUX COSAMHEHHUSI» U «MeTamabpl U HX

COCOAUHCHUA»

2.1

XapaKTepU30BaTh (OMUCHIBATH) OOIINE U CHIEITU(PUICCKIE XUMUICCKUE
CBOMCTBa TMPOCTBIX U CIIOKHBIX BEIIECTB, MOATBEPXKIasi OMUCAHHE
npuUMeEpPaMu MOJICKYJISIPHBIX M MOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX

XUMHNYCCKHUX peaKHI/Iﬁ

2.2

COCTAaBJIAITh YPAaBHCHUA pCaKHI/Iﬁ, IMMOATBCPKAAOINX CYHICCTBOBAHUC

TeHETHYSCKOM CBS3U MCKAY BCUICCTBAMU PA3JIMYHBIX KJIIACCOB

23

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX CTPOCHUA,
BO3MOXHOCTHU IMPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHUSAX

24

cJIe0BaThb paBujiam I10JIb30BaHUA XUMHYECKOU HOCYHOP'I n
1abopaTOpHBIM 00OPYJIOBaHHWEM, a TaK)Ke MpaBWIaM OOpaImieHHs C
BEIIECTBAMH B COOTBETCTBUH C HWHCTPYKIUSMHU IO BBINOJIHEHUIO
na6opaTopHr,1X XUMHYCCKUX OIBITOB II0 IMOJYYCHHUIO H CO6I/IpaHI/IIO

T a3006pa3HBIX BCIICCTB (aMMI/IaKa H YTJICKUCIIOTO 1“8.33)

2.5

OPOBOJUTh pEaKlHMM, MOATBEPXKIAIONIMEe KadyeCTBEHHBIH COCTaB
pa3IMYHBIX BEIIECTB: pPACIO3HABATH OMNBITHBIM IYTEM XJIOPHI-,
Opomuza, wuoauia, kapbonar, docdar, cuiukar, cynbdar,
THJIPOKCUAMOHBI, KaTHOHBI aMMOHHS, WOHBI M3yYEHHBIX METAIJIOB,

IMPUCYTCTBYIOIIHEC B BOAHLIX pACTBOPAX HCOPIraHNUYCCKUX BCIICCTB

[To Teme: «XuMHS 1 OKpY>Karolas cpea

3.1

pacKphIBaTb CMBIC] OCHOBHBIX XuMuueckux mnouatui: [IJIK

BCIICCTBA; KOPPO3UsA MCTAJIIIOB

3.2

NOPpUMCHATH OCHOBHBIC OIICpalluU MBICITUTEIbHOM JACATCIIBHOCTH —




aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIICHUE, CHUCTEeMATH3aIUIO,
BBISIBJICHHE TNPUYUHHO-CJIECIICTBEHHBIX CBSI3eH — JUIS HW3YYCHHS
CBOfICTB BCIICCTB N XHMHUYCCKHUX peaKHI/H\/’I; €CTCCTBCHHOHay‘-IHI>IC
METOJIbl TO3HAHUS — HaONIOICHHWEe, W3MEpeHUe, MOJAETUPOBaHUE,

9KCIIEPUMEHT (peabHbI U MBICICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

8 KUIACC

Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKaAaHUSA

1

HepBOHa‘laJIBHLIe XUMHUYCCKUC ITOHATHA

1.1

[TIpenmer xumuu. Ponb XMMUM B )KM3HM 4elloBeKa. XUMHS B CHCTEME HayK.
Tena u BeuiectBa. Puznyeckrue CBOICTBA BEIIECTB. ArperarHoe COCTOSIHHE

BCIICCTB

1.2

ITousrue o MCTOJaX MMO3HAHHUA B XUMHH. Uuctele BEICCTBA U CMCCH. Crioco05b1

pas3aeneHus cMecen

1.3

ATOMBI W© MOJICKYIJIBI. Xumuueckne d3aeMeHThl. CHUMBOJIBI  XUMHYECKUX

371eMeHTOB. [IpocThie U cloKHbIE BEeleCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE

1.4

Xumuyeckasi popmyiia. BaneHTHOCTh aTOMOB XMMHUYECKHX 3JE€MEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHocuTenbHas  aTOMHasg — Macca.
OtHocHTenbHAs MOJIEKYJIApHas Macca. MaccoBas 10JI1 XUMHUYECKOTO DJIEMEHTA

B COCAMHCHUU

1.5

KomunuectBo BemectBa. Moisib. MossipHas macca. B3auMocBsI3p KOJIMYECTBA,
Macchl W 4YMCIa CTPYKTYPHBIX €IMHHUIl BemiecTBa. Pacu€rsl mo dopmynam

XUMHUYECKHUX COSAUHECHUM

1.6

du3nyeckue U XUMHUYECKUE SBICHHS. XUMHUYECKas peakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHsI MacChl BEIIECTB. XUMHUUYECKHe ypaBHeHUs. Knaccupukanus

XUMHUYECKHX PeaKIHil (COeTnHEHUS, pa3TI0KEeHUs, 3aMeIIeHUs, 00MEHa)

1.7

XUMHUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOH NOCYAOH, C IpaBUiIaMu
pabotel B naboparopun u TpuéMaMu oOpamieHuss ¢ Ja00paTOPHBIM
o0opyZOBaHHEM, H3yuYe€HHE U OINucaHue (QU3NYECKUX CBONCTB 00pasIoB
HEOpPraHMYECKUX BeUIecTB, HaOmroneHue Qu3nueckux (TUIaBICHUE BOCKA,
TasiHUE JIbJIa, PAaCTUPAHUE caxapa B CTYIKE, KUMEHUE U KOHICHCALUs BOJbI) U
XUMUYECKUX  (TOpEHHME  CBEYM, MPOKAIMBAHME  MEIHOM  MPOBOJIOKH,
B3aUMOJICKICTBUE MeJla C KHCJIOTOW) SIBJICHWW, HAOJIOJIEHWEe W OIUCaHue
MPU3HAKOB TMPOTEKAaHUS XUMHUYECKUX peakiuil (pa3nokeHwe caxapa,
B3aMMOJICIICTBHE CEpHOM KHUCIOTBI C XJOPUAOM Oapus, pa3ioxKeHHe
ruapokcuaa meau(Il) mpu HarpeBaHuu, B3aMMOJICUCTBHUE Keje3a ¢ PacCTBOPOM

comm meau(Il), n3yuenne cnocoOoOB pasnenaeHus: cMecei (C MOMOIIbI0 MarHuTa,




(buapTpOBaHUE, BBIMAPUBAHKE, TUCTUIUIALMS, Xpomatorpadus), MpoBeIeHUE
OUYMCTKU MOBAPEHHOU cOJH, HAOIIOICHUE U OMTUCAHHUE PE3YJIbTATOB MPOBEACHUS
OIbITa, WUIIOCTPUPYIOLIEr0 3aKOH COXPAHEHMsI MaccChl, CO3/laHuEe Mojiesel

MOJIEKYJI (IIapOCTEPHKHEBBIX )

Baxneiimme NpeACTAaBUTCIIN HCOPIraHNMYCCKUX BCHICCTB

2.1

Bo3ayx — cmech razos. CocraB Bo3ayxa. Kucimopon — sneMeHT M IpocToe
BemiecTBo. HaxoxneHue kuciopona B mpupone, GU3NYecKHe W XUMHYECKUE
cBoiicTBa (peakuuu ropenusi). Okcuapl. [Ipumenenue kuciaopona. CrnocoObl
MOJYYEeHUsI KHUCIOpoJa B JIaOOpaTOpUM W MPOMBINUIEHHOCTH. KpyroBopor

Kkucaoposa B mpupojie. O30H — amuioTpornHas MoaupuKaius KUCIopoaa

2.2

TennoBoii 3G HEeKT XUMUIECKON peaKIiK, TEPMOXUMUYECKHE YPaBHEHUS, IK30-
" SHAOTCPMHUUCCKHUEC PCAKIINH. Tomnmuso: YIrojib U MCTaH. 3anﬂ3HeHI/Ie BO3/yXa,

yCUJICHHE TApHUKOBOTO 3 (deKTa, pa3pyIieHHe 030HOBOTO CIIOs
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Bogopon — anemMeHT u mpoctoe BeriecTBO. HaxokieHue BOaoOpojia B MPHPOIE,
Gu3MYecKue W XHMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI TOIYYCHUS.

Kucnots! u conu

2.4

Monsipablit 00BEM ra3oB. Pacu€Tbl 10 XUMHUYECKUM YpaBHEHUSIM

2.5

®usnyeckue CcBoWcTBAa BOAbl. Boma kak  pacTBopuTenb. PacTBOpBI.
HacplieHHble 1 HEHACBILIEHHBIE PAacTBOPHI. PacCTBOPUMOCTh BELIECTB B BOJE.
MaccoBast n0as BellecTBa B pacTBOpE. XHUMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B Npupose M B KU3HU uenoBeka. Kpyrosopor
BOABl B IpuUpoJe. 3arps3HEHHEe NpHUpOAHBIX BoA. OxpaHa M OYMCTKa

MMPUPOIHBIX BOJ

2.6

Knaccudukanus neopranmueckux coeauHenuid. Oxcunapl. Krnaccuduxarus
OKCHJIOB:  cojieoOpa3yromue (OCHOBHBIC, KHCJIOTHBIE, aM{(OTepHbIe) U
HeconieoOpazyromue. Homenknarypa okcugoB. dusnueckue U XUMHYECKHE

CBOMCTBA OKCUOB. [lomyuenue okcuaoB

2.7

OcnoBanus. Knaccudukauus ocHOBaHMHA: WIETOYM M HEPACTBOPUMBIE
ocHoBaHus. HomeHnkiarypa ocHoBaHui. PU3NYECKUE U XUMUYECKHE CBOMCTBA

ocHoBaHui. [loyyenure ocHOBaHUI

2.8

Kucnotel. Knaccudukamus kucnor. Homenknatypa kucnor. dusnueckue u
XUMHUYECKHE CBOMCTBA KUCIOT. Pang axktuBHocth MetauioB H.H. bekerosa.

HonyquI/Ie KHUCIIOT

2.9

Comu. Homenknatypa coneil. @u3nuecKMe U XUMUYECKHUE CBOMCTBA COJICH.

[Tonydenue coneit




2.10

I'eneTmyeckas CBA3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ

2.11

XWMHUYECKUH  OJKCIIEPUMEHT: KAayeCTBEHHOE ONpPEAEIICHUE  COACPKAHUS
KHCJIOpO/ia B BO3JyXe, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHHE U H3Yy4YEHUE
CBOICTB KHCJIOpOJa, HAOMIOEHNE B3aUMOACHCTBUS BEIIECTB C KUCIOPOJOM U
yCIIOBHSI BOBHUKHOBEHUS M MPEKpalleHus: ropeHus (moxapa), 03HaKOMJIEHHUE ¢
oOpa3liaMu OKCHUJIOB M OIHMCAHHE UX CBOMCTB, IMOJy4Y€HUE, COOMpaHHE,
pacro3HaBaHME U M3Y4YEHHE CBOWCTB BOJOpoJa (IFOpEeHue), B3auMojeiicTBHE
Bozopoaa ¢ okcuaoMm meau(ll) (BO3aMOXKHO MCTOIB30BaHUE BUACOMATEPUATIOB),
HaOroleHue 00pa3lioB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIEI0BaHUE
OCOOEHHOCTEHl  pacTBOPEHHs BELIECTB C PA3IMYHOW PaCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEIEIEHHONM MACCOBOM JOJIEH PaCTBOPEHHOIO
BELIECTBA, B3aUMOJAEWCTBHE BOJbI C MeETallaMU (HAaTpUEM M KaJbLHEM)
(BO3MOXXHO MCIIOJIb30BaHME BMJICOMAaTEpUANIOB), ONpEAEICHUE pPacTBOPOB
KUCIOT W IIEJOYEed C IOMOIIBI0 WHJIMKATOPOB, HCCIEI0BaHUE OOpa3IoB
HEOPraHMYECKUX BEIIECTB PA3JIUYHBIX KJIacCOB, HAOIIOAEHUE W3MEHEHUs
OKpPAacKM HHJIUKATOpPOB B pacTBOpax KHUCIOT U INEJIOYeH, H3ydeHHE
B3aumojeiicteua okcuga meau(Il) ¢ pacTBopom cepHOM KHCIIOTBHI, KUCIOT C
METaJUIAMH, PEAKLUN HEUTpaIUu3aliy, I0Jy4YCHUE HEPACTBOPUMBIX OCHOBAHM,
BBITECHEHHE OJHOIO0 MeTalla JAPYT'MM M3 pacTBOpa COJIM, PpELICHHE
AKCIEPUMEHTAJbHBIX 3a/1ay 1o TeMe «BakHellne Kiacchl HEOPTaHUYECKUX

COEIUHEHUIN

ITepuoanueckuii 3akoH u [leproanueckas cucTeMa XUMHUYECKUX 3JIEMEHTOB
.. MenaeneeBa. CtpoeHre aToMoB. XUMUYeCKas CBsI3b. OKUCIUTEIBHO-

BOCCTAaHOBUTCIIBHBIC PCaAKIINN

3.1

[lepBble TOMBITKM KIaCCU(PHUKALMU XUMUYECKUX djeMeHToB. llonarue o
Ipynnax CXOJHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIC MeTasllbl,
raJIOTeHbl, MHEPTHbIE Ta3bl). DJIEMEHThl, KOTOpble 00pa3yloT aMm@oTepHbIe

OKCUIBI U TUAPOKCHUIBI

3.2

Ilepuoanueckuii 3akoH. [lepuonnueckas cucteMa XMUMUYECKUX 3J1eMeHTOB J[. 1.
Menpeneesa. KopotkonepuoaHas u JUIMHHOTIEPUOAHAS (bopMbI
Ilepuoanueckot cucrembl xumMuueckux oanemeHtoB J[.M. Menzaeneesa.
Ilepumonbr u rpynnsl. @U3HYECKUI CMBICI HOPAIKOBOIO HOMEpa, HOMEpPOB

nepruoaa U rpyuribl 3JICMCHTA

3.3

Ctpoenne atomoB. CocTtaB aTOMHBIX sifiep. M3otomnbl. DnekTpoHsl. CTpoeHue

SJICKTPOHHBIX 000JI04YEeK aTOMOB MEPBLIX 20 XMMHYECKHX DJIICMEHTOB




Ilepnonnueckon cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO

AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme [[.1. Menneneesa
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3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHWMHMUYECKUX 3IJIEMEHTOB,
METAUINYECKUX M HEMETAUIMYECKUX CBOMCTB MO TIpynmaM H IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u llepronnyeckoil CUCTEMbI XMUMHUYECKHUX
AJIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbIl U

I'paKIaHHuH

3.5

Xumuyeckass cBa3b. KoBaneHTHas (monsipHass M HEMOJSpHAas) CBA3b.

DIIEKTPOOTPULIATEILHOCTh XUMUYECKUX 3JIEMEHTOB. lOHHAas CBSI3b

3.6

Creneup okucieHus. OKHCINTECIFHOBOCCTAHOBUTEIIHHEIC pCaKkuu. Hpoueccm

OKHCJICHHS B BoccTaHOBICHHA. OKUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMHUYECKUH OKCIIEPUMEHT: HW3y4YeHHE OOpa3IOB BEMIECTB METAUIOB H
HEMETAJIOB, B3aWMOJICMCTBUE THUAPOKCHJA LIMHKA C PACTBOpPaMU KHCIOT M
1IEJI0Y€eH, MPOBEAEHUE OIBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIIHHO-

BOCCTAaHOBHUTCIIbHBIX peaKHI/Iﬁ (F OpPCHHUC, pCAKIIUU PA3JIOKCHUA, COC,[[I/IHCHI/I}I)

9 KUIIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHMS

BemectBo n xumuueckas peakuus. Ilopropenue

1.1

IIepuonnueckunt 3akoH. Ilepuoauyeckas cuctema XuMu4eckux snemenTos J1.1.
MenpeneeBa. CTpoeHue aTroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB
XUMUYECKUX BJEMEHTOB IMEpPBbIX TPEX MNEPUOJOB, Kalusd, KaJdbLUsi H UX
COCMHEHHII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamueckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

1.2

CrpoeHune BeliecTBa: BHJAbl XUMHYECKOM CBsI3U. THIBI KPUCTAUIMYECKUX
PEmETOK, 3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOU PEIIETKU
U BUJA XUMUYeCKOH cBs3u. Kiaccudukanuus u HOMEHKIIaTypa HEOpraHMYeCKUX
BELIECTB (MEXAyHapoJHas U TpUBHaJIbHAs1). XMMHUYECKHUE CBOMCTBA BEILIECTB,
OTHOCAILMXCA K PA3IMYHBIM  KJIACCaM  HEOPraHWYECKUX COCIUHEHMH,

TCHCTUYCCKAs CBA3b HCOPTaHNYCCKUX BCIICCTB

1.3

Krnaccugukanys XuMu4ecKux peakiid Mo pa3IudyHbIM MIpU3HAKaM (110 YHCITy U
COCTaBy YyYacTBYIOLIMX B PEAKLMU BEIIECTB, MO TEMIOBOMY 3(deKTy, Io

W3MCHCHHIO CTCIICHEH OKHMCICHUS XHMHYCCKHX 9JICMCHTOB, IIO O6paTI/IMOCTI/I,




0 y4YacTHIO Karajau3aTopa). OJK30- ¢ JIHJAOTEPMUYECKHUE  PEaKIIuH,

TCPMOXUMHNYCCKUC YPABHCHUS. IIonsatue o CKOpPOCTH XUMHYECKOU pcaknuuu

1.4

ITonstue 00 O6paTI/IMI>IX u HCO6paTI/IMHX XUMHUYCCKUX PCAKIUAX. ITonstue o
TOMOTI'CHHBIX U I'CTCPOrCHHBLIX PCAKIHAX. IlonsiTHE 0 XHUMHYSCKOM PaBHOBCCHMU.
q)aKTOpLI, BJIMAIOINHUE Ha CKOPOCTb XUMHYECKOM p€akuun H II0JIOKCHUC

XUMHYCCKOI'0 paBHOBECHUA

1.5

OKHCIUTEITEHO-BOCCTAHOBUTEILHBIC pcakuuu, BJIGKTpOHHHﬁ OajaHc
OKHUCIIMTEIILHO-BOCCTAHOBUTEIILHOM pEaKiuu. CocraBneHue ypaBHCHI/Iﬁ
OKHCIHNTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ C HUCIOJB30BaHHECM MCTOJA

QJICKTPOHHOTI'O OajnaHca

1.6

Teopust 3JIEKTPOJIUTHYECKON AUCCOIUALIMK. DJIEKTPOJHUTHI U HEIJIEKTPOJIMUTHI.
Karnonsl, annonsl. MexaHu3M QUCCOLMALMU BEUIECTB C Pa3INYHBIMU BUJAMU
xuMmuueckoi cBszu. CreneHb quccounanuu. CUIIbHbBIE U clla0ble 3JIEKTPOJIUTHI.
Peakuun MoHHOTO OOMeHa. YCIOBHS MPOTEKaHMs PEeaKIMi MOHHOTO oOMeHa,
MOJHBIE M COKpalI€éHHbIE WOHHBIE ypaBHEHUs peakuuid. CBOWMCTBa KHUCIOT,
OCHOBaHMH W COJel B CBeTE NPEACTABICHUNA 00 3SICKTPOTUTHUYECKON

nuccounanuu. KauectBeHHble peakiiy Ha MOHBI. [loHsTHE O THAPOIU3E coei

1.7

XuMH4ecKuit OKCIICPUMCHT. O3HAKOMIJICHUEC C MOJACIAMU KPHCTATINIMYCCKUX
pPEIIETOK HEOPTraHMYECKUX BEIIECTB — METAUIOB U HeMeTaioB (rpadura u
anMasa), CIOKHBIX BEIIECTB (XJOpUIa HATpHsi); UCCIEIOBAaHUE 3aBHCHUMOCTH
CKOPOCTH XHWMHYECKOM peakluh OT BO3ACUCTBUSA pPa3IMYHBIX (HAKTOPOB;
WCCIIEZIOBAaHNE  DJIEKTPONPOBOJHOCTH  PACTBOPOB  BEIIECTB,  IpoOIecca
JUCCOLMAIMN  KHUCIIOT, IIEeNo4Yei © coleil  (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPUAIIOB); TMPOBEACHUE ONBITOB, WUIIOCTPUPYIOIIUX MPU3HAKU
MPOTEKaHUs peaKlnii MOHHOTO 0OMeHa (0O0pa3oBaHUE OCaJKa, BhIICICHUE ra3a,
oOpa3oBaHHe BO[Ibl); ONbBITOB, WJUIIOCTPUPYIOLIUX TMPUMEPHI OKHCIUTEIbHO-
BOCCTAaHOBUTEJBHBIX peaKIMii (TOPEHHE, PEaKIMu PA3I0KEHHS, COCIUHEHUS);
pacro3HaBaHUE HEOPTAHWYECKUX BEIICCTB C MMOMONIBI0 KAUeCTBEHHBIX peaKIni

Ha MOHBI; pCHICHUC DKCIICPUMCHTAJIbHBIX 3a/1a4

HemeTannsl ¥ ux coeIMHEHUS

2.1

OOmast  xapakTepucTuka rajoreHoB. (OCOOCHHOCTM CTpPOEHHMs aTOMOB,
XapakTepHbIe cTerneHu okuciaeHus. CTpoeHne u (pu3nIecKre CBOMCTBA MPOCTHIX
BELIECTB — TaJOreHoB. XHMMHUYECKME CBOICTBAa Ha IpUMEpe XJopa
(B3auMozelicTBHE € MeETalllaMu, HEMETAJUIAMM, LIeJI04aMu). XJIOPOBOAOPO.

CongHasi KMUCJIOTAa, XUMUUYECKHUE CBOMCTBA, MOJYyUYCHHUE, MpUMEHEHHE. [leiicTBue




XJI0pa ¥ XJIOPOBOAOPOJA Ha OpPraHU3M uesOBeKa. BaxkHenmme XJIOpUIsl U UX

Hax0’JICHUE B MPUPOJIE

2.2

OO6mass xapaktepuctuka 31neMeHToB VIA-rpymmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHBIE CTETIeHN OKucieHus. CTpoeHne u (pu3myecKkue CBOMCTBA
MPOCTBIX BEHIECTB — KHUCIOPOAA M CEphbl. AJUIOTPOMHBIE MOAU(PUKAIUU
KHCJIOpOJIa U cepbl. XUMHUYECKUE CBOMCTBa cepbl. CepoBOIOpPOMA, CTPOCHHE,
¢busznueckue M XUMHUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK IMPEACTaBUTEIH
KHCJIOTHBIX OKCHIOB. CepHas[ KHCJIOTa, (1)I/I3I/I‘-ICCKI/IG 1 XUMHYECKHE CBOICTBA
(obmuMe Kak mMpeAcTaBUTENS Kjacca KHCIOT U creruduieckue). XuMHUUeCKHe
peakuuy, JeXalue B OCHOBE IPOMBILUIEHHOIO crnoco0a MOJIy4YeHHUs] CepHOU
kuciotel. [Ipumenenue. Conu cepHOM KHCIOTHI, KayeCTBEHHAsl peakius Ha
cynb(ar-uoH. HaxoxaeHue cepel U €€ COCNMHEHUH B MPUPOJE. XUMUYECKOES
3arpsi3HEHUE OKPYIKAIOUIeH Cpellbl COeNMHEHUSIMU cepbl (KUCIOTHBIE TOX[IH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CITIOCOOBI €0 MPEI0TBPAIICHUS
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OOmast xapakrtepucTuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHBIE CTEIIEHN OKUCIICHUA. A30T, paCIIPOCTPaHEHUE B IIPUPO/IE,
¢usnveckne U XuMu4eckue cBoicTBa. Kpyrosopor asora B mpupoze. AMMHUAK,
ero ¢u3M4ecKkue W XMMUYECKHE CBOICTBa, MojyuyeHHe M npumeHeHue. Conu
aMMOHUs, HX (u3nyeckMe ¥ XHMHUYECKHE CBOICTBa, MpPHUMEHEHHE.
KauecTBeHHas peakuus Ha MOHBI aMMOHHA. A30THas KUCJIOTA, €€ IMOJyYeHHE,
¢usnyeckue M XMMHYECKHE CBOicTBa (0OIIME Kak IpeacTaBUTENs Kiacca
KUCIOT U crneuuduyeckue). Mcnonp3oBaHue HUTPATOB M COJIEH aMMOHHS B
KayecTBE MHHEPAJbHBIX yIO0OpeHU. XUMHUECKOE 3arpsi3HEHHE OKpY’KaloIen
cpelbl COETMHEHNUAMU a30Ta (KUCIOTHBIE JTOKIH, 3arpsI3HEHUE BO3/lyXa, IIOYBBI

1 BOJOEMOB)
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®ocdop, amtorponHsle Mogudukanuu (ocdopa, puzndeckrne U XUMUYECKHE
ceorictBa. Oxcupn dochopa(V) u docdopHas kucnora, Qusndeckue u
XMMUYECKHE CBOMCTBa, mosydeHue. Vcnonb3oBanue ¢ochaToB B KayecTBe

MUHEPAJIbHBIX y100peHui

2.5

OObmas xapaktepuctuka 3yeMeHToB [VA-rpynmbel. OcoOE€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTEMEHW OKUCIEHUS. YTIJIepon, ajuIOTPOIIHBIE
Moau(HKAINK, PACIPOCTPaHCHHE B TpHUPOJE, (PHU3UYECKHe W XUMHUYCCKUE
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B nmpupoze. OKcHIbl yriiepoaa,
ux (1)I/I3I/I‘-ICCKI/I€ U XUMHUYCCKUC CBOﬁCTBa, ﬂeﬁCTBHG Ha JXWBBIC OpPraHU3MBbI,

TMOJIYUYCHHUEC U IIPUMCHCHUC. DKOJIOTHYECKHUE HpO6JICMBI, CBA3aHHBIC C OKCHJI0OM




yriepona(lV); rumote3a rino0aqbHOTO TMOTEIUICHHUS KIWMAaTa, NapHUKOBBIN
apdekr. YrompHas Kuciota u €€ colu, uX (U3NYECKUE U XUMHUYECKUE
CBOICTBa, mojyuyeHue U npuMeHeHue. KauecTBeHHas peakuus Ha KapOoHart-
nonbl. Mcnonp3oBanue kapOOHATOB B OBITY, MEAHIIMHE, MPOMBIIIJICHHOCTH U

CEJILCKOM XO3SAHCTBE

2.6

[TepBoHauaNbHBIC TOHATHS 00 OPraHMYECKUX BEIIECTBAX KAK O COCAMHCHUSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTWJIEH, STaHOJ, TJIHIEPUH, YKCyCHas
kuciora). MIx cocraB u xumuyeckoe cTtpoeHue. llonstue o OuoIoruyecku
BAKHBIX BEILIECTBAX: XHUpax, OeNKax, yrieBoJax — W HUX POJIU B KHU3IHU
yernoBeka. MarepuaibHOe €IWHCTBO OPraHMYECKUX U HEOPTaHHMYECKUX

COCIMHEHUN

2.7

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOIy4YCHHE U
npumenenne. CoenuHeHus KpeMHHUS B mpupojge. OOmme mpeacraBieHus o0
okcuae kpemuusA(IV) u xpemuueBoit kuciore. CHIMKAThI, UX UCIIOJIb30BAHKE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BakHEHIIHEe CTPOUTEIHHBIC MAaTEPHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, ene300eToH. [IpobGnembr Ge3omacHOro

HCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOP’I KHU3HHU

2.8

XUMUYECKUN SKCIEPUMEHT: H3y4YeHHE OO0pa3l0B HEOPraHMYECKUX BEILECTB,
CBOMWCTB COJITHOM KHCJIOTBHI; NMPOBEACHUE KAYECTBEHHBIX PEAKIUU HA XJIOPH]-
MOHBI M HaOJIOJICHUE MPU3HAKOB HUX TMPOTEKAHMs; OIBITHL, OTPaKAIOIINE
¢u3nyecKre 1 XMMUYECKHE CBOIMCTBA raJlor€HOB U UX COEAMHEHUN (BO3MOXKHO
UCTOJIb30BAHUE BHJICOMATEPUANIOB); O3HAKOMJICHME C O0paslaMHu XJIOPUIOB
(ramoreHHnI0B); O3HAKOMJICHHE C oOOpasllaMu cepbl U €€ COeIUHEHUSIMHU
(BO3MOXKHO ~ HCIIOJIb30BaHME BHJEOMAaTepHaliOB); HAOIIOJEHHE Mpoliecca
oOyrauBaHUs caxapa MoJ JEHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KHCIOTHI;
U3y4YeHHe XMMUYECKHX CBOMCTB pa30aBIeHHOW CEpHOM KHCIOTHI, MPOBEICHHE
KaueCTBEHHOW peakuuu Ha cyiabpaT-uoH U HaOlIoJeHHe mpu3Haka eé
NPOTEKaHMs; O3HAKOMIIEHHE C (PU3NYECKUMU CBOICTBaMU a30Ta, Gocdopa u ux
COEIMHEHUN (BO3MOXHO HCIIOJIb30BAHUE BHJIEOMATEPUANIOB), O0pa3lamu
a30THBIX U (ochHOPHBIX yA0OpeHUI; TOTyYeHue, cCOOupaHue, paclo3HaBaHue U
U3y4YeHHE CBOMCTB amMMHaKa; IPOBEJCHHE KAaueCTBEHHBIX peakUuil Ha HOH
aMMOHUSI U (ochaT-uOH M U3yuyeHHE NPU3HAKOB HUX MPOTEKaHMS,
B3aMMO/JICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHMCIIOTHI C MebI0 (BO3MOXKHO
UCIOJb30BAHUE BHUIEOMATEPUANIOB); M3YUYEHHE MOJENeH KPHUCTAIIMYECKUX
pem€érok anMasa, rpaduta, (¢QyJIEpeHa; O3HAKOMJIEHHE C IIPOLECCOM

ancop6u1/m paCTBOpéHHHX BCIICCTB aKTUBHUPOBAHHBIM YT. €M U YCTpOﬁCTBOM




IIPOTHBOra3a; IOJy4EeHUE, COOMpaHHe, paclo3HaBaHME MU M3Y4YECHUE CBOMCTB
YIJIEKUCIIOTO Ta3a; IPOBEJCHHE KayeCTBEHHBIX peakluii Ha KapOoHaT- H
CWJIMKAT-UOHBl M M3yYEHUE IPU3HAKOB HX MPOTEKAHUS; O3HAKOMIIEHHE C
MPOAYKIHUEN CHIMKATHOM IPOMBIIIJIEHHOCTH; PEIIEHUE SKCIIEPUMEHTAIBHBIX

3aj1a4 110 TeMe « BakxHene HeMeTaUIbl U UX COETUHEHU

Mertamisl 1 uX COCIUHCHUA

3.1

OO01mmast xapaKTepUCTUKa XUMUYECKHIX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUU UX
nojoxxenus B llepuoamdeckoid cucteMe XuMHueckux diementoB JI.H.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTaIIOB. MeTamnyeckast CBsi3b U
METAJUTMYECKass  KpUCTAUTMYECKass pemiérka. DJICKTPOXUMHYCCKUU s

HaIIpsKEHUN METaJUIOB

3.2

dusznuecKkue ¥ XUMHUECKUE CBOMCTBA MeTaiioB. O0Iue crocoObl NOIydYeHHUs
MeTa/uioB. [IoHATHE 0 KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Koppo3uu. CrutaBsl (CTallb, UyryH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B

OBITY U IPOMBIIIIIEHHOCTH
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lenounsle MeTayuibl: nosiokeHue B Ilepuonuyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MeHneneeBa; CTpoeHHE UX aTOMOB; HAaXOXACHHUE B IIPHUPOJIE.
duznyeckre 1 XUMUUECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCUIbI U
TUAPOKCUABI HaTpus M Kanud. [IpuMeHeHMe IIEeNOYHBIX METAUIOB M HX

COEeIUHEHUN

3.4

Illenoyno3eMenbHbIE  METaIbl MarHuii W KajJdblIMA:  TOJIO)KEHHUE B
[Iepuonnueckon cucreme xuMmuueckux aneMeHToB J1.1. Menneneesa; ctpoeHue
WX aTOMOB; HaxoXKJIeHWE B npupone. PU3MYECKHUE U XUMHUYECKHE CBOMCTBA
MarHus W Kaublius. BakHelmne coeauHeHUs Kaiublus (OKCHA, THIPOKCHI,

comn). JKECTKOCTh BOJIBI M CTIOCOOBI €€ yCTpaHEHUs

3.5

Amomunuit: nonoxkenue B Ilepuoauueckoil cucTeMe XUMHYECKHX 3JIEMEHTOB
JI.. MenneneeBa; cTpoeHUE aroma; HaxoxkaeHue B mnpupone. dusnueckue u
XUMUYECKHUE CBOMCTBA aFOMUHMSI. AM(OTEpHBIE CBOICTBA OKCHJIA U THIPOKCHIA

AJIFOMHHUA

3.6

Keneszo: nonoxenne B [lepuoanueckoi cucreme Xxumudeckux snemeHTon J[.M.
MeHgeneeBa; CTpoeHHE aTOMa; HaxoXKJIeHue B mpupoae. Dusznueckue u
XUMUYECKHE CBOWMCTBa kene3a. OKcuapl, THAPOKCUIb U conu kene3a(ll) u

xene3a(lll), ux cocras, CBOMCTBA U MOJyYEeHUE

3.7

XUMHUYECKUN 9KCIICPUMCHT: O3HAKOMIICHHUC C 06pa3uaM1/1 METAJIJIOB M CIIJIaBOB,

ux (U3MYEeCKUMH CBOMCTBAMM; H3Yy4YEHHE pEe3yJbTaTOB KOPPO3UH METAJIOB




(BO3MOXHO HCIIOJIb30BaHNE BHJICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBUS OKCHJAa KalbllUsi W HATpus C BOAOW (BO3MOXKHO
WCIIOJIb30BAaHNE BHUJICOMATEPUAJIOB); HWCCIICJOBAHHE CBOWCTB KECTKOW BOJIBI;
mpolecca TOPEHUs IKelle3a B KUCIOpoAe (BO3MOXKHO —HCHOJIb30BAaHUE
BHJICOMATEPHAIIOB); NMPU3HAKOB MPOTCKAHUS KaUYEeCTBEHHBIX pEaKIUii Ha MOHBI
(Marnus, xanplwms, amroMuHus, nuHka, xeneza(ll) m sxemesa(Ill), memu(Il);
HaOJIIO/ICHUE W ONHMCAHWE MPOIECCOB OKpANTMBAaHUS TUIAMEHU MOHAMH HATPUS,
Kamuss W Kanblug ~ (BO3MOXKHO  KCIIOJNB30BaHHE  BHJIEOMATEPUANIOB);
HCClIeIOBaHNEe aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMUHUS U THIPOKCHIA
[IMHKA; pelIeHNe SKCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «BakHeilme MeTasibl u

HUX COCIUHCHU I

XHMHMS U OKpyXKarolas cpeia

4.1

HoBeie marepuanbl u TexHonoruu. BemecTBa U marepualibl B MOBCEIHEBHOMN
JKU3HU 4YesioBeKa. XUMHUs U 370poBbe. be3omnacHoe MCMoib30BaHUE BEIIECTB U
XUMUYECKUX peakuuii B ObITy. IlepBas momoib Npu XUMHYECKUX OXKOTrax U

OTpaBJICHUAX

4.2

OCHOBBI ~ DKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxatomieid cpeanl [1/IK. Posb XuMum B pelieHUH 3KOJIOTHYECKUX MPOOIIEeM.
[IpupomHble MCTOYHUKH YTJIEBOAOPOJOB (Yroyib, MPUPOIHBINA Ta3, HE(TH),

MPOAYKTHI UX NEPEepPabOTKU, UX POJIb B OBITY M IPOMBIIIIICHHOCTH

4.3

XHUMHUYECKUN OKCIICPUMCHT: U3YUYCHHC 06pa3u013 MaTCepruajIoOB (CTeK.]'IO, CIIJIaBbI

METaJJIOB, MOJIMMEPHBIE MaTEPUAJIb)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30BATEJIBHOM
IMPOI'PAMMBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsIeMOro
TpedoOBaHMS

IIpoBepsiemble TPeOGOBaHMSA K NPEIMETHBIM pe3yJibTaTaM
0a30BOIr0 YPOBHSI 0CBOEHHSI OCHOBHOM 00pa3oBaTeILHOM
NMPOrpaMMbl OCHOBHOI'0 0011ero oopazoBanusi Ha ocHoBe PI'OC

1

[Ipencrasnenue:

1.1

0 TIO3HABAEMOCTH SBJICHHH NPUPOABI, MOHMMAHHE OOBEKTUBHOM
3HAYMMOCTH OCHOB XMMMUYECKOW HAyKHM KaK 00JaCTH COBPEMEHHOIO
€CTECTBO3HAHMS, KOMIIOHEHTa OOIIeH KyJbTyphl M NPAKTHYECKOM
JeSITEIbHOCTH YEJIOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

MOHUMAaHHEC MECTAa XUMHUU CPEAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAaYYHbIX MCTOJAaX NO3HAHUA, B TOM YUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX HMCCICAOBAHUA BCIICCTB W HU3YUCHUA
XUMHUYCCKUX peaxuuﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN I

00BACHEHUS CTPOCHUSA aTOMOB U MOJICKYJI

1.3

0 cepax npodeccroHanTbHON NESITEIBHOCTH, CBA3AaHHBIX C XUMUEH U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XUMUYECKOW HAyKH, YTO TO3BOJIUT OOYYaIOIIUMCS pacCMaTpUBATH
XMMHIO Kak chepy cBoelt Oyayieit mpodeccHoHanbHON AeSITEeTbHOCTH
U CJeNaTh OCO3HAHHBIM BBIOOP XMMMM KakK MPO(UIBLHOTO NpeaMeTa

MU [IepPeX0/ie Ha YPOBEHb CPEAHETO 0011ero o0pa3oBaHus

Bnagenue cucreMoM XMMHUYECKMX 3HAHUW U YMCHHUEC IMPUMCHATH

CUCTCMY XUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKIIFOYACT:

2.1

BOKHEHIINE XMMHUYECKHE TMOHATHA: XUMHUYECKHHA OJIIEMEHT, aToM,
MOJIEKyJIa, BELIECTBO, MPOCTOE U CIIOKHOE BELIECTBO, OAHOPOJHAS U
HEOJHOPOJIHAsE CMEChb, OTHOCHTEJIbHBIE AaTOMHas M MOJIEKYJISIpHas
Macchl, KOJIMYECTBO BEILIECTBA, MOJb, MOJISIPHAas Macca, MOJSIPHBIN
00BEM, OKCHJ, KHCJIOTa, OCHOBAaHUE, COJIb (CpedHssi), XUMUYECKas
peakuus, peaklMu COEIUHEHMs, pPEaKLUUH Ppa3IoKEHHs, peaKkLuu
3aMeIleHHs, peakiuu oOMeHa, TeruioBod 3(deKT peakuuu, 5K30- U
SHJIOTEPMHUYECKHE PpEeaKIMU, PacTBOp, MaccoBas O XUMHUYECKOIO
AIIEMEHTa B COEIMHEHUH, MAacCOBast I0JIS1 M TIPOLIEHTHAS! KOHLIEHTPALIUS

BEIIIECTBA B PACTBOPE, PO aTOMA, HJICKTPOHHBIN CIIOW aToMa, aTOMHAs




opburtanb, paauyc aToMa, BaJEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs! CBSI3b, 2JIEKTPOOTPULIATEIBHOCTD, ITOJIIPHASL U HEMOJISIpHAS
KOBQJIEGHTHAsl  CBSI3b, HMOHHAas  CBsI3b, METAJUIMYECKas  CBSI3b,
KpUCTAJUIMYeCKass pemeérka (aroMHas, HWOHHAsA, MeTaJuIn4yecKas,
MOJIEKYJISipHasi), UOH, KAaTUOH, aHMOH, 3JIEKTPOJUT U HEDJIEKTPOJIUT,
ANIEKTPOJIMTUYECKAsT ~ JUCCOLMAIMS, PEAKIMd HMOHHOTO OOMEHa,
OKHCITUTEIIbHO-BOCCTAHOBUTENIbHBIE ~ pEaKIUM,  OKUCIUTEIb U
BOCCTAHOBHTENb, OKHCIEHHME W  BOCCTAHOBIIEHHE, AJIEKTPOJIN3,
XUMHYECKOE paBHOBECHE, OOpaTHMble M HEOOpaTHMbIE peakluH,
CKOpOCTb XUMMYECKOW peakuuu, Karamuszarop, [IJIK, xopposus

METAJIJIOB, CILIABBI

2.2

OCHOBOIIOJIATAIONINE 3aKOHBl XMMHHU: 3aKOH COXPAaHEHHS MAacChl,
nepuoauyeckuit 3akoH JI.MI. MeHnneneeBa, 3aKOH MOCTOSIHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUM  XHUMMHHU: aTOMHO-MOJICKYJISIDHAsE ~ Teopus, TEOpUst

AJIEKTPOJIUTUYECKON JUCCOIIHAITIT

Brnanenune ocHoBaMM XMMHUYECKON IPaMOTHOCTH, BKIIFOHAIOILICH:

3.1

YMEHHE MPaBUIIBHO UCTIOIh30BATh N3yUEHHBIE BEIIECTBA U MaTEPHUAIBI
(B TOM 4YHCI€ MMHEpaJbHbIE YIOOpEHHs, METaulbl M CIUIaBbI,
NPOAYKTHl TepepadOTKA TPUPOAHBIX HCTOYHUKOB YTIIEBOJOPOJIOB
(yrasi, mpupoaHOro rasza, He()TH) B OBITY, CEJIBCKOM XO3SHCTBE, Ha
NPOM3BOJICTBE W TIOHUMAaHHE 3HAYCHUS JKUPOB, OCIIKOB, YIJIEBOJOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHE NPOrHO3UPOBATh BIMSHUE BEIIECTB

N XUMHYCCKUX IIPOLCCCOB HAa OPraHu3M YCJIOBCKa W OKPYKAIOUIYIO

HPUPOJTHYIO CpeLy

3.2

YMCHUC HHTCIPUPOBATD XUMHYCCKHUEC 3HAHHA CO 3HAHUAMHU APYIrUx

y4eOHBIX TPEAMETOB
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HAJIMYUE OMbITa PabOTHl C PA3TUYHBIMU MCTOYHHKAMH WH(OpMAIUN
no XUMUU (Hay4yHas U HAYYHO-TIOMYJIApHAs JHUTepaTypa, CIOBapH,

CIIPAaBOYHUKHU, HUHTEPHET-PECYPCHI)

3.4

yMeHHEe OOBEKTHBHO OIICHMBAaTh WH(MOPMAILMIO O BEIIECTBAX, HX
OpeBpalleHUsIX M NPaKTHYECKOM  MPUMEHEHHMH U yMEHHe

HCIIOJIB30BaTh €€ AJId pCUICHU A y‘-I€6HO-H03HaBaTCJIBHBIX 3aJa4d

Bnagenue ocHoBamMH IOHATHMHOIO arrapara " CHUMBOJIMYECKOIO

SA3bIKaA XUMHHN JJIs1 COCTaBJICHUSA (bOpMy.H HEOPTaHNYCCKUX BCIICCTB,




YpaBHEHUM  XUMHYECKHX  pPEaKIMd; OCHOBAMH  XHUMHUYECKOM

HoMeHKaTypsl (IUPAC u TpuBnaibHOif)

VYMeHHne OOBSICHATL CBS3b ITOJOXKEHMS JJIEMEHTA B HepHOHquCKOﬁ

CUCTEMC C YHCIOBBIMU XAapPAKTCPUCTHUKAMU CTPOCHHA AaTOMOB

5 XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii smapa, ooOliee 4YHcio
AIIEKTPOHOB), PACHPEIEICHUEM DJJIEKTPOHOB IO JHEPreTUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MEPHOJIOB, KAUS U KaIbIIHS
[IpencraBienre O  NEPUOAMYECKON  3aBUCUMOCTH  CBOWCTB
XUMHUYECKHX 3JIEMEHTOB (paguyc aroma, 3JIEKTPOOTPULIATEIbHOCTD),

6 IOPOCTBIX W CJOXHBIX BEUIECTB OT TMOJOXEHHUS JJIEMEHTOB B
[lepuoguueckoit cucreMe (B MalblX MEpPUOAAX M TIJIABHBIX
MNOJArPYyNIax) v 3J€KTPOHHOTO CTPOEHUS aTOMa

7 YMenne KinaccupuuupoBaTh:

7.1 XUMHYECKHUE DIIEMEHTHI

7.2 HEOpraHUYeCKHe BellecTBa

7.3 XUMHUUYECKHE PeaKun

8 YMeHue onpenessTh:

o1 BAJIEHTHOCTh U CTENEHb OKHCICHHS XUMHUYECKUX 3JEMEHTOB, 3apsia

' HOHA

0n BUJ XUMHUYECKOW CBS3M M THUIN KPHUCTALTUYECKOH CTPYKTYpHI B

. COEJIMHEHUSX

8.3 XapakTep cpeibl B BOAHBIX PACTBOpPaX BEIIECTB (KUCIOT, OCHOBAHHIA)

8.4 OKHCITIUTENb U BOCCTAHOBUTEIIb

9 YMeHne xapakTepru3oBath (GU3MUECKUe U XUMUYECKHE CBOMCTRA:
MPOCTHIX BeHIECTB (KUCIOPOJ, O30H, BOAOPOJ, TpaduT, aimas,

9.1 KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUW, KalWd, MarHHi,
KaJIbIIMH, aJTIOMHHUH, JKeJe30)
CIIOXHBIX BELIECTB, B TOM YHCJIE€ HUX BOJHBIX PacTBOpoB (Boia,
aMMHaK, XJOpPOBOJOPOJZ, CEPOBOJOPON, OKCHIbl U TUAPOKCUIBI

97 metaioB [-IIA rpynn, amtomunus, menu (1), umnka, xeneza (I u

. I1I), okcuapr yraepoaa (II u 1V), kpemuus (IV), azora u pocdopa (111
u V), cepet (IV m VI), cepuucras, cepHasi, a3oTucCTas, a30THasd,
dochopHas, yronpHas, KpeMHHEBasE KUCIOTA U UX COJIM)

93 OPOTHO3UPOBATh U XapaKTepu3oBaTb CBOICTBA  BELIECTB B




3aBUCUMOCTH OT HMX COCTaBa M CTPOCHHUA, IMPUMCHCHHUEC BCHICCTB B
3aBUCHUMOCTH OT HX CBOﬁCTB, BO3MOJXHOCTb IMPOTCKAHUA XUMHUYCCKUX

HpeBpaHICHI/IfI B Pa3JIMYHLIX YCIOBHUAX

YMeHHE COCTABIISATh MOJIEKYJIIPHBIE U MOHHBIE YPABHEHUSI PEAKLIUN, B

10
TOM YHCIIE:
10.1 peaKIuii HOHHOTO OOMeHa
10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIINil
103 WUIFOCTPUPYIOIIUX XMMHYECKHE CBOWCTBA M3YyYEHHBIX KIIACCOB
' (TpyIi) HEOPraHUYECKUX BEIIECTB
10.4 MOATBEPKIAIOIINX TEHETUUECKYI0 B3aUMOCBSI3b MEX]1y HUMU
11 YMeHue BIYUCTITH (TPOBOAUTH PACUETHI):
111 OTHOCHUTEIIBHYIO MOJIEKYJIIPHYIO W MOJISIPHYIO MAacChl BEIECTB,
' MaCCOBYIO JIOJIF0 XUMHUYECKOTO 3JIEMEHTA B COSJIUHEHUN
11.2 MAaCCOBYIO JIOJIKO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €T0 MacCy, 00beM Ira3oB
114 M0 YypaBHEHUSM XHMHUYECKHUX PEAKUUHA M HAXOJIUTh KOJIMYECTBO
' BEIIECTBA, 00BbEM M MAaCcCy PEareHTOB WK MPOTYKTOB PEAKIIUU
12 Bnanenue (3HaHuEe OCHOB):
OCHOBHBIMM  METOJAMH  HAay4YHOro TO3HaHus (HaOIIO/IEHHE,
101 U3MEepeHHe, SKCIIEPUMEHT, MOJICTTUPOBAHUE) MIPU U3yUEHUU BEIIECTB U
' XUMUYECKUX SIBJICHUW; yMeHuEe CQPOopMyIupoBaTh MpodieMy u
MPEIIOKUTh MYTH €€ PEIICHUS
122 Oe3omacHOil paboOThl C XMMHYECKHMH BEIIECTBAMHU, XUMHYECKOU
' MOCYJI0H U J1a0OpaTOpPHBIM 000PYAOBAHHEM
npaBUJIaMy OE30MACHOTO OOPAIEHUS C BEIIECTBAMU, UCTIOIb3YyEMbIMU
B MOBCETHEBHOM >KU3HU, MPAaBUIaMH MOBEACHUS B LEISIX cOepekeHus
123 30pOBbSl M OKPYJXKAIOIIEW IPUPOAHOM Cpelbl; IIOHMMAaHHUE Bpeaa
' (omacHOCTH) BO3ICHMCTBHSI HAa JKHUBBIE OPraHU3MbI ONPECIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIICHHSI U TMPEAOTBPALICHUS UX BPEAHOTO
BO3JECHCTBUS
3 Hanuune npakTHdecKux HaBBIKOB TUIAHHUPOBAHUS M OCYIIECTBICHUS
CJHEAYIOINUX XUMUYECKUX IKCIIEPUMEHTOB:
131 U3y4YEeHHUE U OMHUcaHue (PU3MUYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE

C (1)I/I3I/I‘~ICCKI/IMI/I n XUMHNYECCKUMU SIBJICHUAMU OIIBITHI,




WUTIOCTPUPYIOIINE MPU3HAKY MPOTEKAHNA XUMUYECKUX PEeaKIni

13.2

U3y4eHHE CIIOCOO0B pa3JeNIeHus cMecer

13.3

NOJlyY€HUE KHUCIOpOAAa M HU3Y4YEHHE €ro CBOICTB; IOJIy4E€HHE
BOJIOPOJIa U U3YYEHHE €ro CBOMCTB; MOJYYEHHE YTJIEKHCIIOrO ras3a u

HN3YUCHHUC €TO CBOI\/JICTB; MMOJIy4YCHHUEC aMMHAaKa U U3YUYCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHOM MAacCOBOM JOJIed

PacTBOPEHHOTO BEIIECTBA

13.5

IpUMEHEHNE WH/INKAaTOPOB (;makmyca, METHJIOpaHKa u
denondranenna) s ONpeaesieHUs] XapakTepa Cpeibl B pacTBOpax

KHCJIOT U LIeJIouel

13.6

HUCCIICOOBAHHUEC H  OIIMCAHHC CBOMCTB HCOPraHM4CCKHUX  BCIICCTB
Pa3/IMYHbIX KJIACCOB; U3YUCHUC B3aMMOACHCTBHUS KHCIOT C MCTajlllaMu,
OKCHJIaMH MCETaJlJIOB, PaCTBOPHUMBIMHA u HEPACTBOPHUMBIMU
OCHOBAaHUAMHU, COJIAMH; IIOJYUCHUC HCPACTBOPUMBIX OCHOBaHI/II\/'I;
BBITCCHCHHMEC OJHOro McETalyla ApyruMm H3  pacTBopa COJIH;
HCCICIOBAaHUC aM(bOTepHLIX CBOICTB TUAPOKCUIAOB QAJIIOMHUHUA U

MUHKA

13.7

PCIICHUEC OSKCIICPUMCHTAIBHBIX 3a1a4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPIraHUYCCKUX CO@HHHGHHﬁ)); ((SJIGKTpOJ'II/ITI/I‘leCKaH
JUCCOLIMaIIUs) «Baxneimue HeEMETalIbl H HUX COCAUHCHUA,

«Baxkneinine MeTalIbl M UX COCIUHCHUI»

13.8

XUMHYECKHE  OKCIIEPUMEHTBI,  WUIIOCTPUPYIOIIME  NPU3HAKU
MPOTEKaHUsl peaKluii MOHHOrO OOMEHa; KaueCTBEHHBbIC pPEaKIUd Ha
NPUCYTCTBYIOIIUE B BOJHBIX PACTBOPaX HOHBI: XJIOPHI-, OpPOMHI-,
wonua-, cynbdar-, Qocdar-, KapOboHAT-, CHIUKAT-aHHUOHBI,
THJIPOKCHI-UOHBI, KATHOHBI aMMOHUSI, MarHusi, KaJblvs, aTFOMHHUS,

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

14

YmMmenue:

14.1

MNpEACTaBJIATL PE3YJIbTATbl SKCICPUMCHTA B (I)opMe BBIBOAOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/III U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTH

14.2

YCTaHaBJIMBATL CBA3HU MCKAY PCAJIbHO Ha6J'IIOI[aCMLIMI/I XUMHNYCCKUMH
SABJICHUSAMMU H IMPOLCCCaAaMH, NPOUCXOAAIIUMA B MaKpO- U MUKPOMHPE,

00BACHATH IMPHUYKUHBI MHOFOO6pa3I/I${ BCIICCTB




INEPEYEHD 2JIEMEHTOB COJAEPXXAHUS, IIPOBEPAEMbIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1eMEHT COACPKAHMS

1

HepBOHa‘IaHBHBIC XHUMHUYCCKHUEC ITOHATHUA

1.1

YucTteie BemecTBa 1 cMecu. CriocoObI pa3iesieHust cMeceit

1.2

ATOMBI ¥© MOJICKYJIBI. Xumuueckue diieMeHThl. CHMBOIBI  XUMHYECKHX

QJICMCHTOB. HpOCTLIe " CJIOKHBIC BCIICCTBA.

1.3

XumMuueckast (l)OpMy.]'Ia. BayieHTHOCTE aTOMOB XMMHYECKHUX 3JIEMEHTOB. CTeleHb

OKHCJICHUA

1.4

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OrtHocuTenpbHAas aTOMHAs Macca.
OTHOCHUTENLHAS MOJICKYJIsIpHasA Macca. MaccoBas J0JI1 XUMHYCCKOI'O 3JICMCHTA

B COCAMHCHNU

1.5

KomnyectBo BemiectBa. Monb. ModsipHas Macca. MomsipHbIE 00BEM Ta30B.

BzanMocBs3n KOJIMYCCTBA, MaCChl U YHCJIa CTPYKTYPHBIX €IUHHAIL BEIICCTBA

1.6

dumsnyeckne 1 XUMHUYECKHE SBICHUS. XHUMHYecKas pakuusa u eé IMPU3HAKH.

3aKkoH COXPAaHCHUS MACChI BCIICCTB. XHUMHUYECKHE YpaBHCHHUA

HepI/IOI[I/I‘leCKI/Iﬁ 3aKOH H HepnozmquKaﬂ CHUCTEMA XHMMHYCCKHX JJICMCHTOB

J.1. MenneneeBa. CTpoeHrne aTOMOB

2.1

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucrema XUMHYECKUX AieMeHToB J[.M.
Mengeneesa. [lepuonel u rpynnel. @usndeckuil CMbICI MOPAIKOBOTO HOMEDPA,

HOMCPOB IICPpUOJa U I'PYyIIIIbl 3JICMCHTA

2.2

Crpoenne aromoB. CoctaB aToMHbIX siaep. M3orombl. Dnextponsl. CTpoeHue
UIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XMMHUYECKMX 3JEMEHTOB

ITepuonnueckoii cucremst 1.11. Menneneena
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3aKOHOMEPHOCTU B M3MEHEHUU CBOMCTB XMMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX
NepUOJOB, Kanus, Kajblus (paguyca aTOMOB, 3JIEKTPOOTPHULIATEIHHOCTH,
METAJUIMYECKUX M HEMETaJUIMYeCKUX CBOMCTB) M HUX COCAUMHEHUH B
COOTBETCTBUU C IIOJIO)KEHHEM »ayeMeHTOB B Ilepumoguueckoil cucreme u

CTPOCHUCM UX ATOMOB

Crpoenue BemiecTna

3.1

Xumuueckasgs cBI3b.  KoBajgeHTHas (HOJ'IHpHaH n HeHOHHpHaH) CBA3b.
3J’ICKTpOOTpI/IHaTGHI>HO CTb XHUMHUYCCKUX OJICMCHTOB. Wonnas CBA3b.

Mertannuueckas cBSI3b




3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAs, HMOHHAas, MeTajuInyecKas),
3aBUCUMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAIUIMYECKOM PEIIETKU U BUIA

XUMHUYECKOU CBA3U

Baxueiine mnpeacTaBUTENM HEOPraHUYECKUMX BenlecTB. Hemertamwibl u ux

coeMHeHMs. MeTaniabl M UX COeIUHECHUS

4.1

Knaccudukanuss u HOMEHKIAaTypa HEOPraHMYECKHX COEAWHEHUIH: OKCHIOB
(coneobpasyromue: OCHOBHBIE, KHCJIOTHBIE, amQoTepHbIC) u
HecosieoOpa3ylonye; OCHOBAHWHM (WIETOYM M HEPAaCTBOPUMBIC OCHOBAHHS);
KUCIIOT  (KHCIOPOJACOAEp)KaIue M OCCKUCIOPOJIHBIE, OJHOOCHOBHBIE U

MHOTOOCHOBHBIC); COJICH (CPETHUX M KUCIIBIX)

4.2

dusznyeckue W XHUMHYSCKHE CBOMCTBA IMPOCTBIX  BCIICCTB-HEMETAJIJIOB!:

BOJIOPO/JIA, XJIOPA, KUCIOPOa, CEphI, a30Ta, Gpocopa, yriaepoa, KpeMHHS

4.3

dusznueckue U XHMHUYECKHE CBOMCTBA MMPOCTBIX BCHICCTB-MCTAJIJIOB: JINTHA,
HaTpuA, Kajlnud, Marovusgd W KajlbLUA, aJIJlOMHUHHA, XKEJIC3a. aﬂeKTpOXI/IMI/IquKI/Iﬁ

pAn HaHpH)KCHI/Iﬁ MCTAJlJIOB

4.4

dusznueckue U XMMHUUYECKHE CBOMCTBa BOJOPOJHBIX COCAMHEHUI HEMETaJIOB:

XJIOPOBOJIOPO/Ia, CEPOBOAOPOIA, AMMHAKA

4.5

dusnyeckue U XUMHYECKHE CBOMCTBa OKCHI0B HemeramuioB: cepbl (IV, VI),
azota(Il, IV, V), docdopa(lll, V), yraepona(ll, 1V), kpemuusa(I1V). Ilonyuenue

OKCHJJOB HEMETAJIJIOB

4.6

Xumnueckue cBorcTtBa okcuaoB: MeTamuioB [A-IIIA rpymn, nunka, mequ(Il) n

xenesa(ll, IIT). [TomydyeHue oKCHIO0B METAIIOB

4.7

XWMHUYECKUE CBOMCTBA OCHOBAHHWM M aM(OTEPHBIX THAPOKCUIOB (Ha MpUMEpe
TUAPOKCHIIOB ~ QJIOMUHUA, Kene3a, 1uHKa). [lodyueHue oOcHOBaHM U

aM(pOTEepHBIX THIPOKCU]IOB

4.8

OO0mue XUMHUYECKHUE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEpOBOIOPOAHOM,
CEpHUCTOM, cepHOM, a30THOU, (hochopHOU, KpeMHHEBOH, yroinpHO. Ocobbie
XUMUYECKHE CBOWMCTBA KOHLEHTPUPOBAHHOW CEPHOM M Aa30THOW KHCIOT.

HonyquI/Ie KHUCJIOT

4.9

OO6mure xuMHUYeCcKre CBOMCTBa cpenHux coneil. [lomydenue comneit

4.10

HonyquI/Ie, CO6I/IpaHI/IC, paciio3dHaBaHHUC BOJAO0OpOda, KHCIOpOJad, aMMMaAKa,

YTJICKHCIIOTO Ta3a B JIabOpaTopuu

4.11

[Nomyuenne aMMuaka, CEpHOH M A30THOM KMCIIOT B MPOMBIIIIEHHOCTH. O01me

CIIOCOOBI IIOJIYUCHHUA MCTAJLJIOB




4.12

I'enernmueckas cBsI3b MCXKAY KilaCCaMU HECOPTaHUYCCKUX COC)II/IHGHI/II\/’I

XUMUYECKUE PEAKIIUU

5.1

Knaccudukanus XuMUYecKUX peakiuid M0 pa3iUYHbIM MPU3HAKAM: TI0 YHUCITY H
COCTaBy Y4YacTBYIOIIUX B pEaKIHUU BEIIECTB, MO TemaoBoMy 3¢ dekTy, Mo

W3MEHCHHIO CTEIICHEH OKHMCICHUS XUMUUECKUX DJIEMEHTOB

5.2

TennoBoit 3 heKT XMMUYECKON peakIiy, TEPMOXUMUYECKHE YPaBHEHUS. DK30-

U DHJIOTEpPMUYECKHE peaklnd. TepMOXUMUYeCKUe ypaBHEHHS

53

OKHUCINTEIBHOBOCCTAHOBUTENbHBIE peakuuu. OKHCIUTEIN U BOCCTAHOBUTEIM.
[Ipomieccbl  OKUCIIEHUST M BOCCTAHOBICHMS.  DJEKTPOHHBIM  OanaHc

OKHCJIMTEILHOBOCCTAHOBUTEIILHOM pCaKkuuu

5.4

Teopus MEKTPOIUTHIECKOMN auccormanuu. KaTnonsl, aHMOHBI. DJIEKTPOIHUTHI U

HC3JICKTPOJIMUTHI. CunbHBIC U cIa0bie OJICKTPOJIUTHI. CremncHb JAUCConraln

5.5

Peakuuu moHHOTO obMeHa. YcioBHs IMPOTCKAHU peaKHI/Iﬁ HOHHOI'O 06M6Ha,

IIOJIHBIE Y COKPAILEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XHUMHMS ¥ OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEJHEBHOM >KM3HM 4elloBeKa. besomacHoe
UCIIOJIb30BaHUE BELIECTB M XUMHMUYECKUX peakuui B JabopaTopuu U OBITY.

HepBa;I MOMOIIb IMTPHU XUMHYCCKUX O0KOIr'aX U OTPABJICHUAX

6.2

XUMHUECKOe 3arps3HEHUE OKpYXKawolled cpelabl  (KUCIOTHBIE — JOXKIH,
3arps3HEHUE TOYBBI, BO3/AyXa W BOJOEMOB), CIOCOOBI €r0 MPEIOTBPAIICHHS
[Ipenenvuas nmomyctumass koHneHtparusi BemectB (ITJK). Ponp xumum B
pelIeHUH HKOJOTHYECKUX TMpoOjeM. YCuieHHue NapHUKOBOTO dddekra,

PaspymIieHue 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, azora, pocdopa, yriepoaa, KpeMHUSI U UX COEIUHEHUH B
ObITYy, MEIMLIMHE, IMPOMBIIUIEHHOCTH M CeJlbCKOM Xo3siicTBe. [lpumenenue
METAJUIOB M CIUIAaBOB (CTajlb, YYTYH, IIOPAJIOMUHMMA, OpoH3a) B OBITY H
IPOMBIIIIEHHOCTH UX coequHeHHui. [oHsTHEe 0 KOppO3UM METaIoB, OCHOBHbBIE

CITOCOOBI 3aIlUTHI KX OT KOPPO3UU

6.4

[IpupoaHbie UCTOYHUKU YIIIEBOAOPOJOB (Yrojb, HPUPOIHBIM Ta3, HEPTD),

IPOIYKTHI UX TIepepabOTKu (OCH3UH), HX POJIb B OBITY M IPOMBIIIJICHHOCTH

6.5

[lepBoHavyanbHbIC TOHATHA OO0 OPraHWYECKUX BEIIECTBAX KAK O COCTUHEHUSIX
yrieposaa (MeTaH, 3TaH, STUJICH, alleTUIICH, 3TaHOJI, TJINLIEPUH, YKCYCHAs KUCIIOTA).
[TonsiTHE O OMONOTMYECKN BAYKHBIX BEIIECTBAX: JKUPaX, OCNIKaX, YIriIeBoaax — M UX

POJIM B ) KU3HHU YCTIOBCKA




Pacuérter:

7.1 o popMyiaM XUMHYECKUX COSTUHEHUN
7.2 Macchl (MaccoBOM) JJOJIM PACTBOPEHHOTO BEIIIECTBA B PACTBOPE
7.3 110 XUMUYECKUM YPABHCHHSIM




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YYEHUKA

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET
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