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MNOACHUTEJIBHAS 3AIIMCKA

[IporpaMMa Mo XWMHHM Ha YpPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHHSl COCTaBIE€HAa Ha OCHOBE
TpeOOBaHMWI K pe3yjbTaTaM OCBOCHHMS OCHOBHOM 0O0pa30BaTeNbHOW MPOTrpaMMbl OCHOBHOTO OOILIETO
oOpazoBanus, npencrasieHHbIx B PI'OC OO0, a Takke Ha OCHOBE (eaepanbHON pabodeil mporpamMMel
BOCITUTAHUS U C YYETOM KOHIIETIMH MPENOJaBaHusl Y4eOHOTo mpeaMera « XuMHsS» B 00pa3oBaTeNbHBIX
oprann3anusax Poccuiickoit @enepanun.

[IporpamMma nmo xumuu Ja€T MpeACTaBICHUE O LIEJSIX, OOIIel cTparern oO0yueHus, BOCIUTaHUS U
pa3BuTHsl 00yYaIONIMXCSA CPEICTBAMH Y4YeOHOTO IpeIMeTa, YCTaHABIUBACT O0SA3aTENIbHOE IMPEeIMETHOE
coJiepkaHue, TpeycCMaTpUBaeT paclpeielieHne ero Mo KiaccaMm W CTPYKTYPHPOBaHHWE IO pasjellaM H
TeMaM TMPOrpaMMbI MO0 XHWMHUH, ONpEIeNsIeT KOJMYECTBEHHBIE M KadeCTBEHHBIC XapaKTePUCTHKU
CoJIep)KaHMsl, PEKOMEHIYEMYI0 TOCIIE0BATEbHOCTh M3YYEHUS XUMHUU C YIETOM MEXKIPEAMETHBIX H
BHYTPUNPEIMETHBIX CBsI3€H, JIOTHKH y4eOHOTO IpOoLecca, BO3PACTHBIX OCOOCHHOCTEW O0YyYaromuxcs,
OTIpe/ieTIsieT BO3MOXKHOCTH TIpeAMEeTa I pean3allii TpeOOBaHWUH K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
0o0pa3oBaTeIbHON MPOTpaMMBI Ha YPOBHE OCHOBHOTO 0OOIIero oOpa3oBaHHA, a TakkKe TPeOOBaHUI K
pe3ynpTaTaM OOyYeHWs XMMHW Ha YPOBHE IleNiell M3ydeHHs MpeiMeTa M OCHOBHBIX BHIOB y4eOHO-
MMO3HABATENFHON AESITETFHOCTH 00YJarOIIErocs 10 OCBOSHHIO YI€OHOTO COIEPIKaHMSL.

3HaHWE XUMHUH CIYXHT OCHOBOW s (OPMHPOBAHHA MHUPOBO33PEHHSA OOYUAIOMIETOCS, €ro
MIPENICTABICHUH O MAaTepHabHOM E€IUHCTBE MHpa, BAXHYIO POJIb HUrparoT (OpMHUpyEeMble XHMHUEH
MIPEICTaBICHUS O B3aNMOIIPEBPAIICHUSX SHEPTUN B 00 SBOIIONIMHU BEIMIECTB B IPHUPO/IE, O MYTAX PEIICHUS
TIO0ANBHBIX TPOOJIEM YCTOWYHUBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOH, DPHEPTETHUCCKON, TTHUIIICBON H
JKOJIOTHIECKOM 0€301MacHOCTH, TPOOJIEM 3IPaBOOXPAHCHHUS.

N3yueHue XumMuu:

CIOCOOCTBYET pealu3alliid BO3MOXHOCTEH Il CaMOpa3BUTHA W (DOPMHUPOBAHUS KYJNbTYPHI
JUYHOCTH, e€ 00mIeH 1 QYHKIIMOHATHHOU IPaMOTHOCTH;

BHOCHT BKJIaJ1 B (DOpMHPOBaHNE MBIIIIEHHS U TBOPYECKHIX CIIOCOOHOCTEH 00YYaromuXcsi, HABBIKOB
X CaMOCTOATEIbHON y4eOHOW NEATENbHOCTH, SKCIIEPUMEHTAIBHBIX M HCCIEJOBATENbCKUX YMEHH,
HEOOXOAMMBIX KaK B IMMOBCEIHEBHOW KHU3HH, TaK U B MPO(PEeCcCHOHATFHON AEATETbHOCTH;

3HAKOMHUT CO CHEIM(PHUKON HAYYHOTO MBIIIICHHS, 3aK/IabIBA€T OCHOBBI LIEJIOCTHOTO B3IUIAa HA
€/IMHCTBO TIPUPOJIBI M YEJNOBEKa, SIBISICTCS OTBETCTBEHHBIM ASTarnoM B (OpPMHUpPOBAHWHU €CTECTBEHHO-
HAay4YHOU TPaMOTHOCTH O0YyYarOIINXCS;

croco0cTByeT (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHWS K €CTECTBEHHO-HAYYHBIM 3HAHHUSM, K
NPUPOJIE, K YeTIOBEKY, BHOCUT CBOM BKJIAJl B 9KOJIOTHUECKOE 00pa30oBaHue 00yUYaromnXCs.

JlaHHbIe HaIpaBJICHUS B O0YYCHMU XMMUM OOCCIICUUBAIOTCS CICUU(UKON COAepKaHUs yueOHOTO
npeaAMeTa, KOTOPBIN SBISIETCS MeAarorniecky aJanTUPOBAaHHBIM OTpakeHHEM 0a30BOM HAYKH XUMHH Ha
ONpEJENEHHOM dTane €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0Omero o0Opa3oBaHHS OpPHUEHTUPOBAH Ha OCBOEHHE
00yYaroIMMHCSL CUCTEMBI IIEPBOHAYAIBHBIX MOHSATHA XUMHH, OCHOB HEOPraHWYeCKOHM XUMHH |
HEKOTOPBIX OTJENIBbHBIX 3HAYUMBbIX IOHATUI OPraHNYECKON XUMUH.

CrpyKTypa coaep:KaHusl IPOrpaMMBI 10 XUMHUH c(hOPMHPOBaHA HA OCHOBE CUCTEMHOIO MOJX0/Ia K
e€ uszydenuto. Copep:kaHue CKIaAbIBAeTCsS U3 CUCTEMBI OHATUH O XUMUYECKOM 3JIEMEHTE U BELIECTBE U
CHCTEMBI MOHATHH O XUMUYecKor peakiuu. O0e 3TH CUCTEMbI CTPYKTYPHO OPraHU30BaHBI 110 HPUHLIUITY
II0CJIE0BATENLHOTO Pa3BUTHUS 3HAHUM HA OCHOBE TEOPETUUECKUX MIPEJICTABIECHNI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoauueckoro 3akona J[. I. MeHieneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHS O CTPOEHUH aTOMa U XUMUYECKOH CBSI3U;

— IpeACTaBIeHUH 00 AIEKTPOIUTHYECKON JUCCOIMAIINY BEIIECTB B PACTBOPAX.

TeopeTrnyeckue 3HaHUA pacCMaTPUBAIOTCS HA OCHOBE 3MITMPUUYECKU TOTYUYEHHBIX U OCMBICIEHHBIX
(hakTOB, pa3BUBAIOTCS MOCIEIO0BATEILHO OT OJHOTO YPOBHS K JPYTrOMY, BHITOIHSSA (QYHKINH OOBSICHEHUS



U TIPOTHO3MPOBAHUS CBOMCTB, CTPOCHUS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHUS U TOJTyYCHUS
M3y4aeMbIX BEIICCTB.

OcBOCHUE MPOrPaMMBbI 110 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHHIO TPEACTABICHHS O XUMHUECKOM
COCTaBJIAIONICH HAYYHOH KapTUHBI MUPA B JIOTHKE €€ CUCTEMHOM MPHPO/IbI, IICHHOCTHOTO OTHOIICHHUS K
HAYYHOMY 3HAHHI0O W METOJaM TIO3HaHWs B Hayke. M3ydeHHe XMMUU TPOHMCXOIUT C TPUBJICUYCHHUEM
3HaHUU W3 paHee M3YUYCHHBIX Y4eOHBIX TmpeameToB: «Okpyxawomuii Mupy», «bruomorus. 5—7 kmacce» u
«®uzuka. 7 knacey.

[Ipy w3yyeHMM XWMHH TPOUCXOAHUT (OPMUPOBAHUE 3HAHHWI OCHOB XMMHUYECKOW HAYKH Kak
00JacTH COBPEMEHHOTO €CTECTBO3HAHMS, NMPAKTHYECKOW MEATEIBHOCTH 4YeJIOBeKa W KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KYJIBTYphl. 3ajada y4eOHOTO MpeaMeTa COCTOWT B (POPMHUPOBAHHH CHCTEMBI
XUMHUYECKUX 3HAHUH — BaXKHEHIIMX (AKTOB, TOHATHH, 3aKOHOB M TEOPETHYECKUX IIOJIOKEHUH,
JIOCTYTHBIX OOOOIIEHWH MHPOBO33PEHYECKOTO XapaKTepa, SA3bIKa HAayKd, B MPHOOIIEHHH K HAyYHBIM
METOJaM TO3HAHUS TPU HM3YYCHUW BEIIECTB W XUMHUYECKHUX peaknuid, B (GOPMUPOBAHUH U Pa3BUTHH
MO3HABATEIbHBIX YMEHUN U WX NMPUMEHEHWH B YUeOHO-TIO3HABATENLHOW M y4eOHO-HCCIIEeI0BATEIbCKOM
JIESTeTLHOCTH, OCBOCHUH MPABUJI 0€30ITaCHOTO 0OpAaIeHus! C BEIECTBAMH B TTIOBCETHEBHON YKH3HH.

[Ipn n3ydeHnn XMMHUHM Ha YPOBHE OCHOBHOTO O0IIEro oOpa3oBaHUs BaXHOE 3HaUSHHE TproOpenn
TaKue Ieln, KakK:

— (QopMmupoBaHHE WHTEUIEKTyaJbHO pPAa3BUTON JMYHOCTH, TOTOBOM K CamMo00pa30BaHMIO,
COTPYJIHHUYECTBY, CAMOCTOSTECILHOMY IPHHITHUIO PEIICHUN, CIOCOOHON ajanTUpOBaThCS K OBICTPO
MCHAIOMIUMCA YCIIOBUAM JKU3HU,

— HaNpaBJICHHOCTh OOy4YeHWs] Ha CHCTEMAaTHYeCKOe NpHOOIIeHHe OoOydarommxcs K
CaMOCTOSTEIHHONH MO3HABATENFHON JEeATENFHOCTH, HAyYHBIM METOJaM TIO3HaHUA, (HOPMHUPYIOUINM
MOTHBAIIHIO U Pa3BUTHE CIOCOOHOCTEN K XHUMHUU;

— ofecrieuyeHre  yCIOBHHA, CHOCOOCTBYIOIIMX TPHOOPETEHHIO OOYYarOIIMMHUCS  OMBITa
pa3HOOOpa3HOW JeATeNbHOCTH, TMO3HAHUS M CaMONO3HAHMSA, KIOUEBBIX HABBIKOB (KIIOYEBBIX
KOMHGTCHHI/II\/'I), HUMCIOINX YHUBCPCAJIIbHOC 3HAYCHHUE JId PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

— (opmupoBanue o0mIeH (YHKIMOHAILHOW U €CTECTBEHHO-HAYYHON T'PAaMOTHOCTH, B TOM YHCIIC
YMEHHI OOBSCHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIEr0 MUPA, UCIIOIB3Ys 3HAHUS U OIBIT, TOTydYeHHBIE
IIPH U3YyYEeHUH XWMHH, TMPUMEHATH MX TMPH PEIIeHHH NpoOJeM B TOBCEAHEBHON XU3HU WU TPYIOBOH
JeSITeTLHOCTH;

— ¢dopmupoBaHrue y OOYYAIONUXCS TYMaHUCTHYECKHUX OTHOIICHWH, IOHWMAaHHS IICHHOCTH
XUMHUYECKUX 3HAHUH I BHIPAOOTKHM DKOJOTUYECKH I1eJIeCO00pPa3HOro TOBEJACHHS B ObITY U TPYIOBOM
JIeATENbHOCTH B LESAX COXPAHEHUSI CBOETO 3I0POBbs U OKPYIKAOLIEH IPUPOAHON CPELBI;

—pa3BUTHE MOTHUBAllMU K OOYYCHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CaMOBOCIUTAHHIO Ha
OCHOBE YCBOEHHs OOIIEeYeIOBeUYeCKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Mpodwis u
HaIpaBJIeHHOCTH JTATbHEHTIIET0 00ydeHusI.

O0miee YWCIO YacoB, OTBEACHHBIX I HW3YYCHHS XWMHH Ha YpPOBHE OCHOBHOTO OOIIETO
obpasoBaHus, coctasisieT 136 gacos: B 8 kitacce — 85 wacoB (2,5 gaca B Heneno), B 9 kiracce — 68 gacoB
(2 gaca B HEemeIO).



COJAEPKXAHUE OBYYEHMUSA

8 KJIACC

IlepBoHayabHBbIE XUMUYECKHE OHATHS

Ilpenmer xumuu. Posib XMMHMM B KM3HM 4YellOBEKa. XUMHUSI B CUCTEME HayK. Tejla U BelllecTBa.
OusnyuecKkne CBONCTBA BEIIECTB. ATrperaTHoe COCTOSIHHE BemlecTB. lloHsSTHE 0 MeTojax MO3HAHUS B
xumun. Yucteie BeniecTBa U cMecu. CriocoObl pa3IeeHus] CMECEH.

ATOMBI U MOJIEKYJIBI. XUMHYECKUE AIeMEHTHl. CHUMBOJIBI XMMHUYECKHX 3JieMeHTOB. IIpocTeie u
CJIO)KHBIE BEIIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckast (opmyna. BalleHTHOCTh aTOMOB XUMHUYECKHX 3JICMEHTOB. 3aKOH ITOCTOSIHCTBA
coctaBa BemiecTB. OTHOcUTENbHAs aToMHash macca. OTHOCHTENbHAs MOJEKYJsipHas Macca. MaccoBas
JIOJISI XUMUYECKOTO 3JIEMEHTA B COCIMHEHUU.

KonuuectBo BemectBa. Monb. MomsipHas macca. B3auMoOcCBsI3b KOJIMYECTBA, MacChl W 4HUCIA
CTPYKTYPHBIX €UHHUII BellecTBa. PacuéThl o (hopMysiaM XUMUYECKIX COCIUHCHUH.

Oduznyueckue U XUMUYECKUE SBICHUSA. XUMHUUECKasl peakius U e€ MPU3HAKU. 3aKOH COXPaHCHUS
MacChl BEIIECTB. XUMHUYCCKHE YpaBHEHHUs. Kitaccupukamus XUMHUYECKUX peaKkiuid (COeIUHEHUS,
pa3noxeHwus, 3aMeIIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, MPaBUIIaMU PabOTHI B TAOOPATOpUU U MpUEMaMH 0OpaIeHus
¢ InaboparopHbiM O00OpyJOBaHHEM, U3yYeHHE W ONUCaHWe (U3MUECKUX CBOMCTB 00pa3ioB
HEOPTaHWYECKNX BeIIecTB, HaOmroneHue (u3ndeckux (IDIaBIIEHUE BOCKA, TasHUE JIbAa, pacTHpaHHe
caxapa B CTYyIIKe, KUIIeHE U KOHJICHCAIIHS BOJIBI) U XUMHUYECKUX (TOPEHUE CBEYH, TIPOKAIMBAHUE METHOM
MIPOBOJIOKH, B3aMMOJICEMCTBAE Mella C KHUCIIOTOHN) SsIBIICHWM, HAONIOJCHHEe W OIMCaHWe MPHU3HAKOB
MIPOTEKaHMs XUMUYECKUX peakiuil (pa3iokeHue caxapa, B3auMOJISHCTBHE CEPHOU KUCIIOTHI C XJIOPHIOM
Oapwusi, paznoxkenue runpokcuaa meau (1) mpu HarpeBanuu, B3aMMOEHCTBUE Kelle3a C PACTBOPOM COJH
menu (1I), u3yuenune cmoco0OB pa3eneHus cMecei: ¢ TOMOIIbI0 MarHuTa, GUIBTPOBaHUE, BHITAPUBAHNE,
TUCTHJUTALINSA, XpoMmaTorpadusi, MpoBeAeHHEe OYMCTKH ITOBApPEHHOW COJNHM, HAONIOJCHWE M ONFCaHhe
PE3yNbTaTOB IMPOBEACHUS ONBITA, WLIIOCTPUPYIOLIEIO 3aKOH COXPAHEHUS MAcCChl, CO3JaHUE MOJENeu
MOJICKYJI (IITAPOCTEPKHEBHIX ).

BaxHelinue npeacTaBuTe i HEOPraHNYeCKMX BellleCTB

Bo3ayx — cmech ra3oB. CoctaB Bo3ayxa. Kucmopon — 3jeMeHT B IpocToe BermecTBo. Haxoxaenue
KHCJIOpPOJa B IpUpoie, (PU3NIecKue U XUMUIECKUE CBOMCTBA (peakitnu ropenus). Okcunbl. [lpuMmenenne
kucnopoga. CrocoObl TONMy4YeHHs] KHCIOpoAa B JIadoOpaTopud W IMPOMBINUIEHHOCTH. Kpyrosopor
Kucioposa B mpupojae. O30H — aJutoTporHas MoIu(GUKAINS KUCIOPO/Ia.

TemmoBolt  3¢dekT XUMHUYECKOW  peaknuyd, TEPMOXHMHYECKHE ypaBHEHHS, JK30- W
SHIOTEPMUYCCKUE PeaKIui. TOIUIMBO: yroyib U MeTaH. 3arpsA3HCHHE BO3MyXa, YCHICHHE TMapHUKOBOTO
a¢dexTa, pazpylieHre 030HOBOTO CIIOSL.

Bonopon — ajeMeHT W mpocToe BeliecTBO. HaxoskiaeHue Bomopoaa B Hpupoze, (pusnueckue u
XUMUYIECKHE CBOMCTBA, MPUMEHEHUE, CTIOCOOBI TToTydeHust. KHcIIoTs! 1 comu.

MounspHblii 00bEM Ta30B. PacuéThl 110 XMMHUYECKUM YPaBHECHUSM.

®usnueckne cBolcTBa BOAbl. Boma kak pactBopurenb. PactBopbl. HacelieHHble H
HEHACBHILIEHHBIE PACTBOPbI. PacTBOPMMOCTh BEIllIECTB B Boje. MaccoBas 0Jsl BELIECTBA B PacTBOPE.
Xumuuaeckne cBoicTBa Bosibl. OcHOBaHMs. Poib pacTBOPOB B MPHUPOJC U B )KU3HHU YelloBeka. KpyroBopot
BOJIBI B TIpUPO/IE. 3arps3HeHUE MPUPOTHBIX BoA. OXpaHa U 0YUCTKA MPUPOTHBIX BOJ.

Knaccudukarnuss  Heopranmdeckux  coeauHenuit.  Oxcuapl.  Knaccudukarnms — OKCHIIOB:
cojicoOpasyrome (OCHOBHBIC, KHCIIOTHBIE, aM{(OTepHbIe) H HecoyeoOpasywomue. HomeHkmaTypa
okcuaoB. Or3NUecKUe U XUMHUYIECKUE CBOMCTBA OKCHAOB. [lomydyeHne okcumos.

OcHoBanus. Kiaccudukaius ocHOBaHWH: MENOYM U HEPaCTBOpPUMEBIC OCHOBaHU. HoMmeHkaTypa
ocHoBaHUM. U3NYECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUI. [loilyyeHrne ocHOBaHMIA.



Kucnotel. Knaccugpukanus kuciot. Homenknarypa kucinot. @u3ndeckue 1 XUMUYECKAE CBOHCTBA
kuciot. Psa akruBHoctu MmetamuioB H. H. bekeroBa. [lonyueHnue kucior.

Comu. Homenknarypa coneil. @u3ndeckue U XuMu4eckue cBoiictaa coneil. [lonmyuenue coneit.

I'enernueckast cBA3b MEXKAY KlaccaMy HEOPraHMYECKUX COEIMHEHU.

Xumuueckuit Ixcnepumenn:

KayeCTBEHHOE OINpE/eIeHUE COJEPKAaHUS KHUCIOpPOAa B BO3AyXE, MOJNy4YeHHE, coOupaHHe,
pacro3HaBaHUE U W3yYEHHE CBOICTB KHCIOPOAA, HAOIIOAEHHE B3aUMOACHCTBHS BEIIECTB C KUCIOPOIOM
1 YCJIOBHSI BO3HHKHOBEHHS M MPEKpalleHus: TopeHus (1okapa), 0O3HaKOMJICHHE ¢ 00pa3liaMu OKCHIOB H
OMHMCaHUEe WX CBOKMCTB, IOJNy4YEeHHE, COOMpaHUE, pACIO3HABAHWE W W3YYEHUE CBOWCTB BOIOPOJIA
(ropenue), B3amMmonelictBue Bomopoma ¢ okcuaomM wmemu (1)  (BO3MOXXKHO — HCIONB30BaHHE
BUJICOMATEPUAIIOB), HA0IIO/IeHIE 00pa3IIOB BEIIECTB KOJINYECTBOM | MOITb, MCCIIEIOBAaHIE OCOOSHHOCTEH
pacTBOpEHMsI BELIECTB C PA3NUYHON PacTBOPUMOCTBIO, NMPUTOTOBJICHHE PACTBOPOB C OMpeAeTEHHOM
MaccOBO# 01l pacCTBOPEHHOTO BEIIECTBA, B3aMMOACHCTBHE BOIBI C METAIIaMH (HATPUEM U KAITBITUEM )
(BO3MOXHO HCIOJB30BAaHHE BHIEOMATEPUANIOB), HCCIENOBaHHE OOpa3l0OB HEOPTaHHMYECKUX BEUIECTB
pa3IMYHBIX KJIacCcOB, HAOIIOJEHNE W3MEHEHHS OKPAaCKH WHAMKATOPOB B PACTBOpaX KHCIOT W IIENIOYeH,
n3ydyeHrne B3aumojeiicteust okcuma mean (II) ¢ pacTBopoM cepHOW KHCIOTBI, KHUCIOT C MeTajulaMH,
peakuuii HeWTpanu3anuu, NOJy4YeHUE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOTO METAIlIa APYTUM
W3 PACcTBOpA COJIM, PELICHHE SKCIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellre Ki1acchl HEOpraHM4eCKuX
COEIMHEHUI».

Ilepuonuyeckuii 3axkoH u Ilepuoauyeckasi cucremMa xumuuyeckux »viementoB Jl. H.
MenneneeBa. Crtpoenue aToMoB. XuMHU4YecKas cBfi3b. OKHCINTEIHHO-BOCCTAHOBHTEIbHBIE
peakuumn

[lepBrle TOMBITKM KIIACCU(HUKAINN XUMHUYECKHX 3JIeMeHTOB. lIoHATHE O Tpymmax CXOIHBIX
3JIEeMEHTOB (IETOYHBIE W IIEJIOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aMm(pOTepHbIe OKCHUIBI i THAPOKCHIBL.

Ilepuonnuecknii 3akoH. Ilepuonnueckas cucrtema xumudeckux siaeMeHToB [[. M. Menneneesa.
Kopotkonepuonnas u mmaHONIeproanas Gopmel [leproanyueckoil CHCTEMBI XUMHYECKHUX 3J1eMeHTOoB /1.
N. Menneneesa. Ilepuonsl u rpymnmbl. @U3NYECKUN CMBICH NOPSIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYMIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aTtomMHbIX sjaep. M3orombl. DOnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
0b6ooyek aromMoB mepBhIX 20 xuMuueckux deMeHToB llepmommueckoit cuctemsr [[. M. Menneneesa.
XapakTepuCTUKa XHMHUYECKOIO JJIEMEHTa IO ero mnojoxkeHuro B Ilepumommueckoit cucreme [l .
Menpeneesa.

3aKOHOMEpPHOCTH HW3MEHEHHUs] paguyca aTOMOB XHUMHUYECKHUX DJIEMEHTOB, METAJUIMYECKUX M
HEMETAJUINYECKHX CBOWCTB IO TPyIIaM U MepHojaMm.

3uayenue [lepuoanueckoro 3akoHa u Ilepuomudeckoill cHCTEMBl XMMHMYECKHUX 3JIEMEHTOB IS
pa3ButHs Hayku U npakTuku. [. . MeHnneneeB — y4€HbI U rpakJaHUH.

Xumuueckast cBsi3b. KoBasieHTHas (TONspHAas W HEMOJIApHas) CBsI3b. ODJIEKTPOOTPHULATEIHLHOCTh
XUMHUYECKUX 3J1eMeHTOB. MlOHHas CBS3b.

Crenenp oxucineHus. OKHUCINTENIbHO-BOCCTAHOBUTENbHBIE peakiuu. lIpouecchl OKHUCIEHHS WU
BOCCTaHOBIEHUA. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuit Ixcnepumenmn:

n3yueHre oOpas3loB BEIIECTB METAIOB U HEMETAJIOB, B3aUMOAEHCTBHE T'HMIPOKCHIA IIMHKA C
pacTBOpamMH KHCIOT M IIENOYEl, MPOBEAECHUE OMNBITOB, WIUIIOCTPUPYIOMUX MPUMEPBl OKUCIUTENBHO-
BOCCTaHOBHUTEJBHBIX peakuii (FOpeHue, peakiuy Pa3ioKeHUs, COCTUHEHUS).

Mescnpeomemnunie ceasu

Peanusanust MexXnpeaMETHBIX CBSI3€H MPHU M3yYEHUU XUMHM B 8 Kilacce OCYILECTBIISIETCS 4Yepe3
HCIONIb30BaHME KaK OOIINX €CTECTBEHHO-HAYYHBIX TIOHATHH, TaK U MOHATHIA, SBISIONUXCS CUCTEMHBIMU
JUIs1 OTAENBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.



OO0mue ecTecTBCHHO-HAYYHbIC TOHSATHS: HAydYHBIA (DAaKT, TUNOTE3a, TCOPHs, 3aKOH, aHAJIH3,
CUHTE3, KiacCU(pUKalus, MEPUOJAUYHOCTh, HAOIIOACHUE, DKCIEPUMEHT, MOCIUPOBAHHUE, H3MEpPEHUC,
MOJIEIIb, SIBIICHUE.

®dusuka: Matepusi, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIU, U30TONbBI, PATUOAKTUBHOCTD,
MOJICKYJIa, DJIEKTPHUYSCKUI 3apsll, BEIIECTBO, TEJNO, O0OBEM, arperaTHOE COCTOSIHHE BEIIEeCTBa, Tas,
(hm3nyecKue BETUYHHBI, €HMHUIIBI U3MEPEHHS, KOCMOC, IJIAaHETHI, 3BE3161, COHIIE.

Buonorus: gorocunTes, neixanue, buocdepa.

l'eorpadms: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOIBI, MOJE3HBIE HCKOIMAEMBbIE,
TOILUTMBO, BOAHBIE PECYPCHIL.

9 KJIACC

BemecTBo M XUMHYeCKas peakuus

Ilepuonnueckuii 3akoH. [lepuonnueckas cuctema xumuueckux sneMeHToB [[. Y. Menneneesa.
Crpoenue atoMoB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOMCTB XMMHUYECKUX 3JEMEHTOB IEPBBIX TPEX
NEpPUOJOB, Kajus, KajdbUusl U HUX COCIUHEHUH B COOTBETCTBUU C IIOJIO)KECHHEM DJIEMEHTOB B
Ilepuonnueckoii CUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUIbl XUMUYECKON CBA3U. THUIBI KPUCTATUIMYECKUX PEIIETOK, 3aBUCUMOCTD
CBOMCTB BEIECTBA OT TUIA KPUCTAIUIMUECKON PEMIETKH U BUIa XUMUUECKOM CBA3H.

Knaccudukammss 1 HOMEHKIATypa HEOPTraHHYECKHUX BEIIECTB. XMMHYECKHE CBOICTBAa BEIECTB,
OTHOCAIIMXCS K pa3iuM4yHbIM  KjjaccaM HEOPraHWYECKHUX COCAUHEHUM, TIEHETHYeCKas CBS3b
HEOPraHWYECKUX BEIIECCTB.

Krnaccudukamuss XUMHYECKHX peakIuid 10 pa3iIWYHbBIM MpH3HAKaM (M0 YHCIYy H COCTaBy
YYacTBYIOIINX B PEaKIHW{ BEHIECTB, IO TEIJIOBOMY 3((eKTy, M0 HM3MEHEHHWIO CTeleHEH OKHCIIEHUS
XUMHYECKUX DJIEMEHTOB, 10 OOpPaTHMOCTH, MO YYaCTHIO Karanu3aropa). OK30- M DHIOTEPMHUYECKUE
peaKkLyK, TEPMOXUMUYECKUE YPABHEHHUS.

IlonsiTme o ckxopoctn xXuMmudeckod peaknuu. [lorstne 00 o00paTHMBIX W HEOOPATUMBIX
XUMHUYECKUX peakiusaX. [[oHATHEe O TOMOTEHHBIX M TETEPOTeHHBIX peakiusx. lloHsTme o Karammse.
ITonsaTHe 0 XUMHUYECKOM paBHOBeCHU. DaKTOPHI, BIUAIOMAEC HA CKOPOCTh XUMHUYECKON pEakiuud H
MTOJIOKCHIE XUMUIECKOTO PABHOBECHSI.

OKHCIIUTEIFHO-BOCCTAHOBUTEIIBHBIE ~ PEAKIUH,  JJCKTPOHHBIA  OalaHC  OKUCIHTEIHHO-
BOCCTaHOBHUTENBHOHN peakinu. CocTaBlieHHE YPaBHCHHUN OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUHN C
HCITOJIb30BAaHMEM METOIa JIEKTPOHHOTO Oaranca.

Teopus SMEKTPOTUTHICCKON JUCCOLUANNN. DIEKTPOIUTHI U HEAIEKTPOIHUTH. KaTHOHBI, aHUOHEI.
MexaHu3M IHUCCOIMAIINH BEIIECTB C PA3IUYHBIMU BHIAMU XUMUYECKOHN CBs3U. CTENEHb TUCCOIMAIIHH.
CusnbHbIe U c1a0bIe AICKTPOJIUTHI.

Peaknum woHHOTO OOMEHa. YCJOBUS NPOTEKaHUS pEaKUUi HOHHOTO OOMEHa, TOJNHBIE H
COKpall€HHblE HOHHBIE YpaBHEHHMA peakiuil. CBONCTBa KHCIIOT, OCHOBaHUIl M coieil B CBeTe
MIPEJCTABIICHUI 00 3JCKTPOJIMTUUECKON aucconmanuu. KadecTBeHHble peakiuy Ha HOHBL [loHsTHE O
TUAPOJIU3E COJIEN.

Xumuueckuit Ixcnepumenn:

03HAKOMJICHUE C MOJEISIMU KPUCTAJUTMUECKUX PEIIETOK HEOPraHUYECKUX BEIIECTB — METAJIOB U
HeMeTauIoB (TpaduTa M ajamasa), CIOKHBIX BEIIECTB (XJIOpUIA HATPHsI), UCCIIEAOBAHUE 3aBUCUMOCTH
CKOPOCTH  XMMHYECKOW pEaklMd OT BO3JCHCTBUS  pa3IMYHBIX  (AKTOPOB,  HCCICIOBAHUC
3JIEKTPOIPOBOIHOCTH PACTBOPOB BEILISCTB, Ipoliecca JUCCOIMAIMM KHUCIOT, IIEIOYeH U  coyei
(BO3MOXHO HCHOJIB30BAHHE BUJCO MATCPUANIOB), MPOBEIACHHUE OIBITOB, WITIOCTPUPYIONINX MPU3HAKH
MIPOTEKaHUsl PeakIii MOHHOTro oOMeHa (0Opa3oBaHME OCajKa, BHIICICHHE raza, 0Opa3oBaHHE BO/IbI),
OIIBITOB, WLTIOCTPUPYIOUIUX MPUMEPHl OKUCIIUTEIIEHO-BOCCTAHOBUTEIBHBIX peaklnil (TOpeHUe, PeaKIiuu
pa3noXKeHHsI, COSAMHEHUs), pPaclo3HaBaHHE HEOPTraHMYECKUX BEIIECTB C MOMOINBI0 KadyeCTBEHHBIX
peakUuil Ha HOHBI, PEIICHUE PKCIIEPUMEHTAIBHBIX 3a4a4.

HeMeTanbl 4 MX coelMHEHUS



OOmas xapaktepucTuka rajgoreHoB. OcoOEHHOCTH CTpPOEHHsS aTOMOB, XapaKTepHBbIE CTCIEHU
okuciaenusi. CTpoeHne u (U3NvYecKrue CBOMCTBA MPOCTHIX BEIIECTB — raJIOTeHOB. XMMHUYECKHE CBOHCTBA
Ha IpUMepe XJiopa (B3auMOACHCTBIE C METAIIaMHU, HEMETaJJIaMH, 1enodamu). XaopoBoaopoa. ConsHast
KHCJIOTa, XMMHUYECKHE CBOWMCTBa, MONydeHHe, NMpuMeHeHue. J[eHcTBue xjiopa W XJIOPOBOAOpOJAa Ha
OpraHu3M yenoBeka. BakHeilire XI0puasl 1 UX HaXOXKACHUE B IPUPOJIE.

OOmas xapakrepucTuka 31eMeHToB VIA-rpynmel. OcOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE
crerieHn okucieHus. CTpoeHne W (DU3NYEeCKHe CBOWCTBA MPOCTHIX BELIECTB — KHUCIOPOAA M CEpBHI.
AnnoTponHble MoAM(UKAMKM KUCIOpoJa W cepbl. XHMUYecKue cBoicTBa cepbl. CepoBomopofn,
CTpoeHHE, (HU3UYECKHEe M XUMHUYECKHe CBOHCTBA. OKCHABI cepbl KaK NPEICTABUTENH KHUCIOTHBIX
okcumoB. CepHas KHCIOTa, (pU3MUECKHe U XMMHUYECKHE CBOMCTBa (OOIIMe KaK MpEeACTABUTENS Kiacca
KACIOT H crnenuduueckue). XUMHUECKUE PEaKINH, JIeKAIlHe B OCHOBE IMPOMEBIIIJICHHOTO CIIoco0a
MONTydeHUs] CepHO# KucnoThl. [lpumeHenne cepHoil KUCIOTHI. CONHM CEpHOW KHCIOTHI, KaueCTBEHHAS
peakmus Ha cyibdar-noH. HaxoxmeHue cepbl U €€ COeAMHEHUH B MpHUpoje. XUMHUECKOe 3arps3HeHue
OKpY)KaoIel cpeibl COSAMHEHUSIMH cepbl (KUCIOTHBIE MOXKAW, 3arps3HEHHE BO3/AyXa W BOJOEMOB),
CIIOCOOBI €T0 TIPEeOTBPAIICHUS.

OO0mas xapakTeprucThka 3yeMeHToB VA-rpymibl. OcoOEHHOCTH CTPOSHHS aTOMOB, XapaKTepHBIE
CTETICHN OKHCJIeHHA. A30T, paclpoCTpaHEHHWE B MpHpoJNe, (U3WUECKHE W XUMHUYECKHE CBOWCTBA.
KpyroBopor azora B mpupome. AMMHaK, ero (pu3nueckne W XWMHUYECKHE CBOWCTBA, MONydeHHE U
npuMmenenne. Colu aMMOHUS, MX (DU3WYECKHE M XMMHUYECKHE CBONCTBa, MpuMeHeHne. KauecTBeHHas
peaxIys Ha WOHBI aMMOHHUS. A30THas KUCIIOTa, €€ Toiy4deHwne, (GU3NYecKue W XMMHYECKHE CBOWCTBA
(oOmme kak MpeACTaBUTENS Kiacca KHCIOT M crnenuduieckue). Vcrmonp3oBaHne HUTPATOB W COJIeH
aMMOHHSI B KadeCcTBE MHHEPATBHBIX YAOOpeHWH. XUMHUYECKOoe 3arps3HeHHe OKpYXKaIoIIeH Cpelsl
COETMHEHUAMH a30Ta (KHCIOTHBIE MOXKIW, 3arps3HEHMe BO3AyXa, MOYBBI M BomoémoB). dDocdop,
ajutoTpornHeie Moaudukanuu pocdopa, dusmdeckue u xumudeckne cBoictBa. Oxcun docdopa (V) u
dhocdopnas kucinora, GuU3NUESCKUEe U XUMHUYECKUE CBOWMCTBa, monydeHue. Mcmons3oBanue (ocharoB B
Ka4eCTBE MUHEPATLHBIX yIOOPEHHIA.

OO6mrast xapakTepucTrka daeMeHToB [VA-Tpynmel. OCOOEHHOCTH CTPOCHHUS aTOMOB, XapaKTEPHBIC
CTETIeHH OKUCJICHUS. YTIIEpOJl, AJTIOTPOITHbIE MOAN(DUKAIINY, PACIPOCTPAHEHHE B IPUPOJIE, GUIUIECKUE
U XHMHYecKHe cBoWcTBa. Axcop6mms. Kpyrosopor yrimepoma B mpupoze. OKCHIBI yriepoaa, HX
¢u3nvecKkue U XMMHUYECKHE CBOWCTBA, JICHCTBHE HA JKMBBIC OPTaHU3MbI, MOJYYEHHE U MPHUMEHEHHE.
Okojoruyeckue mpobiemsl, cBA3aHHbIe ¢ okcuaoM yriepoaa (IV), runoresa rinod6ambHOrO MOTETICHUS
KJIMMaTa, MapHUKOBBIH 2P QeKT. YToNbHast KUCIOTa U e€ CONH, UX (PU3MYECKHe H XUMHYECKHE CBOWCTBA,
nojy4eHue u npuMeHenne. KauecTBeHHast peakius Ha KapOoHAT-WOHBL Vcrnonb3oBaHue KapOOHATOB B
OBITY, MEIMIIMHE, IPOMBILIICHHOCTH M CEJIbCKOM XO03SHCTBE.

[lepBoHavyanbHBle TOHATHA 00 OPraHMYECKHX BEIICCTBaX KaK O COCITUHEHUSX yriepoja (MeTaH,
3TaH, ITHJIEH, alleTWIEH, 3TaHoJI, IJIMLIEPHH, YKCYyCHas KucioTa). [IpupogHble HCTOYHHUKH YIIIEBOIOPOIOB
(yromp, mpHpOAHBIA Ta3, He(Th), MPOLYKTHl HX IMepepadoTku (OEH3WH), MX pOJb B OBITY H
NPOMBIIUIEHHOCTH. [TOHATHE O OMOJIOTHYECKH BaKHBIX BEILECTBAX: JKUpaX, OeNkax, yrieBoJax — U uX
POJH B )KM3HU UYesioBeKa. MaTepuanbHOe €IUHCTBO OPTaHMUECKUX U HEOPTaHUYECKUX COCIMHEHHH.

Kpemnuuii, ero ¢usnueckue m XUMHYECKHE CBOWCTBA, MoJy4deHHue W npuMeHenue. CoeanHeHHs
KpemHUsi B mpupone. OOmme mpencrasieHuss o0 oxcune kpemHus (IV) m KpemMHHEBOW KHCIOTE.
Cunukatel, UX HCIONB30BaHUE B OBITY, B MPOMBIIUIEHHOCTH. BakHeiilne cTpoUTeIbHBIE MaTEpUAIIBL:
KepaMuKa, CTEKJIO, LEMEHT, OeTOH, >jkene300eToH. [Ipobimembl 0e€30macHOro  HMCHOJIb30BAHUS
CTPOUTENBHBIX MaTEPHAIOB B TOBCEJHEBHOM KHU3HU.

Xumuueckuit IKcnepumenm:

n3yueHne oOpa3loB HEOPraHMYECKHX BEIECTB, CBOWMCTB COJSHON KHCIOTHL, HpPOBEICHHE
KAayeCTBEHHbIX peakIuid Ha XJIOPUI-UOHBI M HAONIOAEHHE NPU3HAKOB HX NPOTEKAHHS, OIBITHI,
oTpaxkarome (QU3NYECKHe W XHMHYECKHE CBOWCTBA TaJOIC€HOB W WX COCIWHEHWH (BO3MOXKHO
WCTIOJIh30BAHUE BHJIEOMATEPHAJTIOB), O3HAKOMJIEHHE C oO0paslaMd XJIOpUIOB  (TallOTEHUJIOB),
O3HaKOMJIEHHE ¢ 00pa3lamMu cepbl U e€ COeAMHEHUSMHU (BO3MOKHO HCIIONB30BAHNE BUICOMATEPHAIIOB),
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HaOJIIOJIcHUE Tpollecca OOYIIIMBAaHUS caxapa IOj JCHCTBUEM KOHIIEHTPUPOBAHHOW CEPHOU KHUCIIOTHI,
M3YYCHHUE XUMHYECKUX CBONCTB pa30aBICHHON CEpHOW KHCIOTHI, TPOBEJCHUE KAUECTBEHHON peaKIuy Ha
cynphaT-uoH YW HaONIOJICHUE NMpHU3HAKa ¢ MPOTCKaHWs, O3HAKOMJICHHE C (PM3MUYECKUMU CBOHCTBAMHU
azoTta, ¢ocopa U ux coeAMHEHUH (BO3ZMOXKHO HCIOJIH30BAHUE BHUCOMATEPUAIIOB), 00pa3aMy a30THBIX
u (ocOopHBIX YHOOpEHUi, MONydYeHHEe, COOMpaHHe, paclo3HABaHUE M HM3ydYeHHE CBOWCTB aMMHaKa,
MPOBEJICHHE Ka4eCTBEHHBIX PEaKIMii Ha HOH aMMOHHA M (ocdaT-WOH U HM3YUYCHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCWCTBUE KOHIEHTPUPOBAHHOW a30THOM KHCIOTHI C MEObI0  (BO3MOXKHO
WCIIONIb30BAaHNE BUJIEOMATEPHATIOB), U3yUYeHUE MOJeNell KPUCTATMYeCKHX PEHmIEToK aimasa, rpadmura,
(hymepeHa, 03HaAKOMIJIEHHE C MPOILIECCOM aJCOPOLNU PACTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM H
YCTPOWMCTBOM TPOTHBOTa3a, MOJIydeHHe, cOOMpaHre, paclo3HaBaHUe M M3yYeHHE CBOWCTB YTIEKHUCIOTO
ra3a, IpoBe/ICHHE KadeCTBEHHBIX PEaKIMi Ha KapOOHAT W CHIMKAT-HOHBl W W3YYCHHE MPHU3HAKOB HX
NpPOTEKAHUs,,  O3HAKOMJIEHHE C  NOPOAYKIMEH  CHJIMKATHOM  NPOMBIIJICHHOCTH,  PEIICHUE
SKCIEPUMEHTAIBHBIX 3aJa4 110 TeMe « BakHeliue HeMeTallyIbl U UX COSAUHEHUS.

MeTa/uibl U MX COeIMHEHUS

OO0mas XxapakTepUCTHKAa XMMHYECKHUX SJIEMEHTOB — METAJJIOB HA OCHOBAHWW WX IIOJIOKEHUS B
Ilepuonnueckoii cucteme xumuyeckux saeMeHToB J[. M. MenneneeBa u ctpoeHust atoMoB. CTpoeHue
MeTauioB. MeTtayminyeckas CBSI3b M METAJUIMYECKAas KPUCTAUIMYECKas PelETKa. DIEKTPOXUMUYECKHUNA
pAN HaNpsDKEHWH MeTauioB. PH3udeckre M XHMHUYSCKHE CBOWCTBA MeTaioB. OOmue CrocoObI
MoJTydeHus: MeTaiioB. [IoHATHE O KOPPO3UH METAJUIOB, OCHOBHBIE CIIOCOOBI 3aIMTHI UX OT KOPPO3HWH.
CmuiaBHl (CTaib, 9yTYH, JIOPATIOMIHIN, OpOH3a) U UX MPUMEHEHHUE B OBITY W MTPOMBITIUICHHOCTH.

[Ilenounbie MeTaibl: mojiokeHue B Ilepuonuueckoil cucteMe XMMHUeckux anemeHToB [I. .
MenzeneeBa, CTpOEHHE UX aTOMOB, HaXOXKJIeHHE B mpupojae. Pu3ndeckne U XUMUYECKIe CBOMCTBa (Ha
npuMepe HaTpus u Kanusg). OKCHIBI ¥ THAPOKCUABI HATpUA U Kajiws. [I[puMeHeHne menoYHbIX MEeTallioB
U UX COCIUHEHUM.

[IlennouHo3eMeNbHBIE METAUIBl MarHui W KalblMil: mosioxkeHue B llepumommnueckoil cucreme
xuMuueckux 3ieMeHnToB Jl. 1. MeHeneeBa, CTpOEHUE UX aTOMOB, HaXOX/IeHHE B npupoje. OPuzndeckue
U XUMHUYECKHE CBOWCTBA MarHus W KajibIus. Bakuelmme coequHEHHS KalbIus (OKCHI, THIPOKCHI,
comu). XKECTKOCTh BOIBI U CIIOCOOBI €€ YCTPaHEHMS.

AmromuawmiA: TosioxkeHue B [leproandeckoit cucteme xumudeckux saemenToB . Y. Menneneena,
CTpOCHHE aroMa, HaxoXJeHue B mnpupone. Du3mdeckue W XUMHUYECKHE CBOMCTBA AITIOMUHUSL.
AmMoTepHbIe CBOMCTBA OKCHJIA ¥ THAPOKCH]IA ATFOMUHUSI.

Kenezo: nonoxenue B llepuomnueckoil cucreme xummuueckux anemeHToB . M. Menzaeneena,
CTPOCHHE aToMa, HaXOXIeHHEe B mpupoje. PU3MYecKue W XUMHUYECKUE CBOMCTBa xene3a. OKCHUIBI,
ruapoxcu sl u conn xenesa (I1) u xenesa (I1I), ux cocras, cBOHCTBa U MOTyUYEHHE.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C O0pa3llaMd METAJJIOB M CIUIABOB, MX (DM3MYCCKUMH CBOWCTBAMHU, H3yUCHHE
PE3yJIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJL30BaHUE BHUJICOMATEPHANIOB), OCOOCHHOCTEH
B3aUMOJICHCTBUS OKCHJA KaJbIUS U HATPUS C BOJOW (BO3MOXKHO HCIIOJIb30BAaHUE BUCOMATEPUATIOB),
UCCJEeIOBaHUE CBOMCTB KECTKOM BOJBI, IMpollecca TOPEHUs Kele3a B KUCIOpone (BO3MOXKHO
HCIIONB30BAHUE BUJCOMATEPUATIOB), IPU3HAKOB MPOTEKAHUSI KAUeCTBEHHBIX PEAKIIMM Ha MOHBI: MarHusl,
KaJbIUsl, ATFOMHUHUSA, IHKA, xenesa (I1) u xenesa (I11), mequ (11), HaOnroneHMe U ONMCaHKUE TPOIIECCOB
OKpallMBaHWs IUIAMEHM HWOHAMHU HATpUs, Kauusd U  Kaublusd (BO3MOXHO  HCIOJB30BaHHUE
BH/JICOMATEPUAJIOB), UCCIIEI0OBaHHE aM(pOTEPHBIX CBOWCTB THIPOKCUA ATIOMUHHS U THIPOKCUAA [TUHKA,
pelIeHre 3KCIEPUMEHTANBHBIX 33/1a4 M0 TeMe « BakHeiiire MeTamibl U UX COCTUHEHUS.

XHUMUS U OKpY:Kaomias cpeaa

BemectBa u MaTtepuaisl B MOBCETHEBHOM JKHU3HU 4enoBeka. bezomacHoe ucnoap30BaHre BEIIECTB
Y XUMAYECKHUX peakinuid B ObITy. [lepBas moMoIs Ipy XUMUYECKHX 0XKOTaX U OTPABICHUSIX.

XuMUYecKoe 3arps3HeHHe OKpy)Kawllel cpensl (mpeaenbHas HOMyCTHMAsi KOHIEHTPAIUsS
BemiecTs, aanee — [1JIK). Poip xumun B pemmeHnn SKOIOTHYECKUX MTPooIeM.



Xumuueckuii IKchepumenm:

M3y4YeHHE 00pa3I0B MaTEPUAIIOB (CTEKJIO, CILIABBI METAIIOB, TIOJMMEPHBIC MAaTEPHUAIIBI).

Mescnpeomemnunie ceasu

Peanuzarusi MeXNpeaAMETHBIX CBSI3€H MPH W3YYCHUU XUMHHM B 9 Kilacce OCYIIECTBIISIETCS 4depe3
UCTOJIh30BAHHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATUH, SBISIONIMXCS CUCTEMHBIMU
JUTSL OTJICTBHBIX TIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmue ecTecTBeHHO-HAYYHbIE TOHSATHS: HAy4YHBIA (DAaKT, TUINOTE3a, 3aKOH, TEOPHS, aHAIH3,
CUHTE3, Kiaccu(puKanus, MEePUOAUYHOCTh, HAOIIOACHUE, DKCIEPUMEHT, MOICIUPOBAHHE, H3MEpEHHE,
MOJIeTIb, SIBJICHHE, TAPHUKOBBINA d(PPEKT, TEXHOIOTHSI, MATEPHUAIIEI.

dusuka: Matepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIIUI, H30TOIbI, PAIHOAKTHBHOCTH,
MOJIEKYJIa, DJCKTPUYESCKUA 3apsii, TPOBOJHUKH, TIONYNPOBOIHUKH, IUAIIIEKTPUKH, (DOTORIEMEHT,
BEIIECTBO, TeJO, OOBEM, arperaTHoe COCTOSHHE BEIeCTBa, Ta3, pacTBOP, pPacTBOPUMOCTb,
KpUCTAJUIMYEeCKasl PEeNIéTKa, CIUIaBbl, (U3WYECKHE BEIUYMHBI, €AWHUIBI W3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE31b1, CoHITE.

buonorns: ¢orocwHTe3, npixaHwe, Ouocdepa, IKOCHCTEMA, MHHEpAIbHBIE YIOOpeHUS,
MHKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, ITUTATEIbHbIE BEIIECTBA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEPATBI, TOPHBIE IMOPOILI, TOJE3HBIE HCKOIIaeMEIE,
TOTLTUBO, BOJHBIE PECYPCHI.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 10 XUMHWHU HA YPOBHE
OCHOBHOI'O OBILIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATDbI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHUS IPOTPAMMBI OCHOBHOT'O OOIIIEro 00pa30BaHuUs JOCTHIAIOTCS B
xXonae O6yquI/I$[ XHUMHHN B CIHUHCTBC yqe6H0171 M BOCHHUTATEIbHOU JACATCIBHOCTH B COOTBETCTBHH C
TpaauIIUOHHBIMHA pOCCHﬁCKHMI/I COUOKYJIbTYPHBIMH u AYXOBHO-HPAaBCTBCHHBIMUA OCHHOCTAMU,
NPUHATHIMH B OOIIECTBE MTPAaBUIIAMU M HOPMaMH TIOBEICHUS M CIIOCOOCTBYIOT ITpoIieccaM caMOIIO3HaHUS,
CaMOPa3BUTHSI U COIMATIM3AINN 00yYaIOINXCS.

JInuHOCTHBIE PE3YIbTAaThl OTPAXKAIOT I'OTOBHOCTH 06yqa}0m1/1xc;1 PYKOBOACTBOBATLCA CUCTEMOM
IMO3UTHUBHBIX HECHHOCTHBIX OpHeHTaHI/Iﬁ " paCIIMPCHUC OIbITAa ACATCIIBHOCTH Ha eé OCHOBC, B TOM 4YHUCJIC B
4acTH:

1)maTpuOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H HAay4YHOMY
HacJIeIUI0, MOHMMaHMs 3HAYCHUsI XMUMUYECKOM HAayKH B )KM3HH COBPEMEHHOTO O0IIecTBa, CIOCOOHOCTH
BIAJICTh JIOCTOBEPHOH WHQOpMaIMEeld O TMEpPEelOBBhIX JOCTHKCHHUSIX U OTKPBITUSX MHUPOBOH WU
OTEYECTBEHHOW XUMUH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSIX 00 yCTpOicTBE MHpa U 00IIEeCTBa;

2)rpakaaHCcKOro BOCIIMTAHMA:

MIPEJICTABJICHUS O COIMAIbHBIX HOPMAaX M MpaBUJIaX MEKIMYHOCTHBIX OTHOIICHHUHA B KOJUICKTUBE,
KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B  OOIIECTBEHHO TMOJIE3HOH, Yy4eOHOMCCIIEAOBATEIbCKOM,
TBOPYECKOW M IPYIruX BUAAX IESTEIBHOCTH, TOTOBHOCTH K PasHOOOpPA3HOW COBMECTHOHM AEATEILHOCTH
IIPH  BBIMIOJIHEHUW YYEOHBIX, ITO3HABATENBHBIX 3a/iady, BBIMOJHEHUH XHUMHYECKUX 3KCIIEPUMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO M B3aMMOIIOMOINX B IPOIECCE 3TOM
y4eOHOH JesATeNbHOCTH, TOTOBHOCTH OIICHMBATH CBOE MOBEIEHUE M TOCTYNKH CBOUX TOBapHINEH C
TIO3UIIMH HPABCTBEHHBIX U ITPABOBBIX HOPM C YIETOM OCO3HAHUS TIOCIECTBHI ITOCTYIIKOB;

3)IeHHOCTH HAYYHOT'0 NIO3HAHUSA:

MUPOBO33PEHUECKHE TPEJCTABICHUS O BEIIECTBE M XWMHUYECKOH PEaKIMH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BHUTHS HAYKH M COCTaBISIOIINE OCHOBY JJIS TIOHUMAHHS CYITHOCTH HAYJIHOM
KapTHHBl MHpA, MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS TPUPOJBI, B3aUMOCBSI3IX
YeJIoBeKa C MMPUPOTHON CPENIoi, O POIM XUMHH B MO3HAHHUH THX 3aKOHOMEPHOCTEHH;

Io3HaBaTeNbHBIE MOTHBHI, HAMPABJICHHBIEC HA MOyYeHHe HOBBIX 3HAHUHN M0 XUMHH, HEOOXOMMbIe
IUIT  OOBsACHEHWS HaONIOMaeMbIX TIPOIIECCOB W SIBJICHWI, MO3HABATEIbHOW, HWH(POPMAIMOHHONW U
YUTATENhCKOW KYJIBTYphl, B TOM YHCJE€ HAaBBHIKOB CaMOCTOSITENFHOW pabOTHl ¢ y4eOHBIMH TEKCTaMH,
CIIPaBOYHOM TUTEPATYPOH, TOCTYIHBIMU TEXHHUECKUMHU CPEACTBAMU HHPOPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpeC K OOydYeHHI0 W IIO3HAHWIO, JIOO03HATENFHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
caM000pa3oBaHMIO, TPOEKTHOM U WCCIEAOBATENbCKON OESITeIhbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIpaBIeHHOCTH U yPOBHS 00Y4YEHHUS B AabHEHIIEM;

4)dopMupoBaHus KYJIbTYPhI 310POBbS:

OCO3HaHWE IIEHHOCTH >XWU3HHW, OTBETCTBEHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO, YCTAHOBKH Ha
3IOpOBBIA 00pa3 KU3HHW, OCO3HAHHE MOCIENCTBUI W HEMPHUAITHE BPEIHBIX IMPHUBBIYEK (YIOTpeOIeHUS
AJIKOTOJIsI, HAPKOTHKOB, KypeHHS), HEOOXOIUMOCTH COOIIIOICHUS TIPABIII O€30TTACHOCTH TPU O00paIIeHuN
C XUMHNYECCKHNMHU BCIICCTBAMU B 6I)ITy u peaJ’[BHOﬁ KHU3HU,

5)TpyaoBoro BocnMTaAHUSA:

HMHTEpeC K MPAKTUYECKOMY U3yUeHHUI0 podeccrii U TpyJa pa3IudHOro pojia, YBaKEHHE K TPYLy U
pe3ysibTaTaM TPYJIOBOM JEATENBbHOCTH, B TOM YHUCJIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHWUM 1O
XVMHWHU, OCO3HAaHHBIH BBIOOD HWHIWBHIYalIbHOW TPACKTOPUHM TNPOJODKEHHS 00pa3oBaHUS C y4ETOM
JIMYHOCTHBIX HHTCPECOB H CHOCOGHOCTI/I K XHUMHH, O6HIeCTBeHHI)IX HHTCPECOB U HOTpeGHOCTeﬁ,
YCHEMHOW NpPO(ECCHOHAIBHON JEATSILHOCTH M Pa3BUTUSA HEOOXOAMMBIX YMEHUH, TOTOBHOCTh
aIanTHPOBaThCs B IpodeccHoHaTBHOH cpee;

6)3K0J1I0rMYeCKOr0 BOCIIMTAHUS:
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9KOJIOTHUYECKH 1eJIeCO00pa3Hoe OTHOUIEHHE K MPUPOAE KaK UCTOYHMKY JKU3HH Ha 3emile, OCHOBE
e€ CylIecTBOBaHMs, MOHMMaHHE LIEHHOCTH 3I0POBOTO M 0Oe30macHOro obpasa >KU3HH, OTBETCTBEHHOE
OTHOLICHWE K COOCTBEHHOMY (HM3MYECKOMY U IICHXUYECKOMY 3I0POBBIO, OCO3HaHHWE IIEHHOCTH
coOJIIOZIcHNsT TpaBUiI O€30MacHOro IMOBEJACHUS NMpH paboTe ¢ BElIecTBAMH, a TaKKe B CUTyalHAX,
YTPOKAIOIINX 3A0POBBIO U )KU3HU JIOACH;

CIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJy4YaeMble MPHU HM3YYCHUM XUMHHM, U1 pEIleHHs 3a/ad,
CBSI3aHHBIX C OKpYXarollel MPHUPOJHOW Cpemoil, A MOBBIMIEHUS YPOBHS SKOJOTMYECKON KyJIbTYpBI,
OCO3HAaHUS TJI00aJBHOTO XapakTepa SKOJOTHUECKMX NpoOIeM M IMyTed HX peleHHs MNOCPEeICTBOM
METOJIOB XUMHHM, KOJOTHYECKOTO MBIIIJICHHUS, YMEHUS pPYyKOBOJCTBOBAaTHCA MM B IO3HABATEIbHOM,
KOMMYHUKAaTUBHOW U COLMAIBHOM MPaKTHKE.

METANPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeIMETHBIX PE3YJIBTATOB BBIAENAIOT 3HAYUMble Ui (OPMUPOBAHMSA
MHPOBO33pEHHUsI OOIIEHAYYHbIE NOHATHA (3aKOH, TEOpUs, MPUHLMI, I'MII0Te3a, (aKT, cCUcTeMa, MpOoLecc,
9KCHEPUMEHT M Jpyroe.), KOTOPbIE HCIIONIB3YIOTCS B €CTECTBCHHO-HAYYHBIX YUEOHBIX NpenMeTax H
MIO3BOJISIFOT Ha OCHOBE 3HAHMM M3 3THX NPEAMETOB (OPMUPOBATh MPEACTABICHUE O LEJIOCTHON HAayYHOM
KapTHHE MHUpa, W YyHHUBEpcajbHble YyuyeOHbIE JeMcTBUS (IIO3HABaTElIbHbIE, KOMMYHHKAaTHBHBIC,
PETyJIATUBHBIE), KOTOpble oOOEcle4yrnBalOT (OPMUPOBAHHE TOTOBHOCTH K  CAMOCTOSITEIbHOMY
IUTAHUPOBAHUIO M OCYILECTBICHUIO y4eOHOH e TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIE JeiicCTBUS

Ba3zoBrble JlorHueckne aeicTBUA:

YMEHHS HCIOJB30BaTh NPUEMBI JIOTHYECKOTO MBIIIICHHS MPU OCBOCHUW 3HAHWIL: pPacKpbIBAaTh
CMBIC]I XMMHUYECKUX IOHSTUH (BBIOEIATh MX XapaKTepHbIC NPU3HAKH, YCTaHABIMBATH B3aUMOCBS3b C
JPYyTUMM IOHSTHUAMH), MCIIOJIb30BATh IOHATUS JUIA OOBACHEHHS OTAEIbHBIX (DAaKTOB U SIBICHHH,
BbIOMpAaTh OCHOBAHUS M KPUTEPHU AJIS KJIACCU(PUKAUKN XMMUYECKUX BEIIECTB M XMMUYECKUX PEaKLuil,
YCTaHaBJIWBATh TMPUYUHHO-CIICACTBCHHBIC CBA3U MCKIY 00BEKTaMH HU3YUCHHA, CTPOUTH JIOTHYCCKUC
PacCyKacHu:d (I/IH,ZIyKTI/IBHBIe, JOCAYKTHUBHBIC, 110 aHaJIOFI/II/I), JCJIaTh BBIBOABI U 3aKJIIOUCHU A,

YyMEHHE TPUMEHSTh B TMPOIECCe TIO3HAHUS TMOHATHA (IIPeIMETHBIE W MeTalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIONb3YEMbIE B XUMHH, TPEOOPa30BBIBATH HIMPOKO MPUMEHSIEMBbIE
B XMMHUHU MOJICJIbHBIC MPEICTABICHUS — XMMUYCCKHI 3HAK (CHMBOJI 3JIEMEHTA), XUMHUECKas GopMmyJsia u
ypaBHEHUE XHUMHYECKOW PEaKIMH — TPH PEHICHUH yYIeOHO-TIO3HABATENBHBIX 3a7a4, C Y4ETOM ITHX
MOJCJIBHBIX Hpe)Z[CTaB.HeHI/Iﬁ BBIABJIATE M XapaKTECPHU30BATh CYHICCTBCHHLIC IIPU3HAKU H3YydaCMbIX
00BEKTOB — XHUMHUYECKHX BCUICCTB W XHUMHYCCKUX peaKHHﬁ, BBISBIIATH O6IIII/IC 3aKOHOMCPHOCTH,
MIPUIUHHO-CIICACTBCHHBLIC CBA3U U ITPOTUBOPCUHUA B U3YUAaCMBIX IIPOLUECCAX U ABJICHUAX.

ba3zoBrble uccienoBarebckue AeiicTBHSA:

YMCHHE HCIOJB30BaTh IMOCTABJICHHLIC BOIIPOCHI B KAUYCCTBC MHCTPYMCHTA IMO3HAHUA, a TAKKC B
Ka4yeCTBEC OCHOBBI JJId (I)OpMI/IpOBaHI/Iﬂ TUNOTE3bl IO IPOBCPKE IMPABUJIBHOCTU BBICKA3bIBACMBIX
CYXICHUM;

OpuoOpeTeHre OIbITa 10 IUIAHUPOBAaHUIO, OpPraHM3ald W MPOBENCHHIO YYCHHUUYECKHX
9KCIEPUMEHTOB, YMEHHE HaOmoJaTh 3a XOAOM Ipolecca, CaMOCTOSTENIbHO NPOTHO3UPOBATH €r0
pe3ynbTaT, (opmynaupoBaTh O000OMIEHHMS H BBIBOABI 10 pe3yjibTaTaM MNPOBEIEHHOTO OIBITA,
HCCIIEIOBAaHNUS, COCTABIIATh OTUET O MPOAETIaHHON paboTe.

Pabora ¢ nndopmanueii:

yYMEHHUE BBIOWPATh, aHANU3UPOBATh U HHTEPIPETUPOBATh HHPOPMALIUIO Pa3IMYHBIX BUAOB U GOpM
NpEeACTaBICHHS], TOJIy4aeMyl0 U3 Pa3HBIX WCTOYHUKOB (HAyYHO-TIOMYJIApHAS JIMTEpaTypa XUMHUYECKOTO
coJiep>KaHusl, CIpaBOYHbIE 1Mocodusi, pecypchl VHTepHETa), KPUTHUECKH OLICHUBATH NMPOTHBOPEUHUBYIO U
HEI0CTOBEPHYIO HH()OPMALIHIO;

YMEHHE NPUMEHATH Pa3IMyHble METOIbl M 3alpoChl NPH HOUCKE W 0TOOpe HH(OpManMU H
COOTBETCTBYIOIINX MAAaHHBIX, HEOOXOAWMBIX MJIsl BBIIOJHEHHS Y4YeOHBIX M [O3HABAaTENbHBIX 337134
ONpEneNEéHHOT0 THIA, NPUOOPETEeHHWE OmbITa B OONACTH  HCIONB30BaHUS  WMHGPOPMALIMOHHO-
KOMMYHUKAaTUBHBIX TEXHOJOTWI, OBJAaJE€HUE KyJIbTYpOH aKTHBHOTO HCIIONB30BAHNSA Pa3IHYHBIX
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ITOMCKOBBIX CHCTEM, CaMOCTOSTEIBHO BBIOMpATh ONTUMAIBHYIO (DOpMY Mpe/cTaBlieHUusT WH(OPMAIUN U
WUTIOCTPUPOBATh pEIIacMbIe 3a/laddl  HECJIOKHBIMH CXEMaMH, JuarpaMMaMi, JIpyruMu (opMamMu
rpadMKi U X KOMOMHAIMAMU;

YMCHHE WCHOJb30BaTh W AaHAIU3UPOBaTh B Tpolecce Y4YeOHOM U  UCCIEAOBaTEIbCKON
JIEATSILHOCTH MH(OPMAIIMIO O BIUSHUHM IMPOMBIIIICHHOCTH, CEIILCKOTO XO3SHCTBAa W TpPaHCIOPTa Ha
COCTOSIHME OKpY>KaroLel MPUPOIHOM Cpeibl.

KoMMyHnKkaTHBHBIe yHUBepCAJIbHBIE y4eOHbIe JeHCTBUA:

YMEHHS 33/1aBaTh BONPOCH! (B XOje auanora u (WiM) AUCKYCCHH) IO CYIIECTBY 00CYyKIaeMoi
TeMBI, (POPMYITUPOBATH CBOU MPEIIOKEHUS OTHOCUTEILHO BBITIOTHEHUS MTPEJI0KECHHOM 3a/1a4H;

YMEHHS TPEACTaBIATh TMONYUYEHHBIE Pe3yJbTaThbl MO3HABATEIHHOW MEATENFHOCTH B YCTHBIX U
MMUCHhMEHHBIX TEKCTaX; JeNIaTh MPE3CHTAIMI0 PEe3yJIbTaTOB BBIMOJHEHUS XHMHUYECKOTO HSKCIEpUMEHTa
(1abopaTtopHOTO OMBITa, JAOOPATOPHOW pPadOTHI TO WCCIEJOBAHUI0O CBOWCTB BEIMIECTB, Y4eOHOTO
MIPOEKTA);

YMEHHS Y4eOHOTO COTPYIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOH TIO3HABATEIbHOH U
WCCIIEIOBATEIBCKONW JESITENFHOCTH TPW PEUNICHHH BO3HUKAIOIMUX IMPOOJIEM Ha OCHOBE y4éra OOIIHX
WHTEPECOB U COTJIACOBaHWS To3WNUN (0OCyXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHANIAS COBMECTHBIX NEHCTBHI, OIpeleNieHne KpPUTepHUeB I0 OIEHKE KayecTBa BBITIOJHEHHOMN
paboTHI U IpyTHE).

PeryasiTuBHble yHUBepcaJbHble yUeOHbIE JeiiCTBUSA:

YMEHHE CaMOCTOSITENIFHO ONpENeNsATh I[eNd JesSTeNbHOCTH, IUIAHUPOBaTh, OCYIIECTBIATS,
KOHTPOJIMPOBAaTh W TPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESTEIHHOCTh, BHIOMpaTh Hamboiee
3¢ PeKTHBHBIE CTIOCOOBI pelieHusT YIeOHBIX M IMO3HABATEIBHEBIX 3a/1a4, CAMOCTOSITEIEHO COCTABIIATh WITH
KOPPEKTUPOBAThH MPEJIOKEHHBIM alrOpUTM JIEUCTBUNA MPU BHIMOJHEHUHU 33JaHUNA C yYETOM MOJIYUYEHUS
HOBBIX 3HAaHMH OO0 wW3y4aeMbIX OOBEKTaX — BEIIECTBAX W pEaKIHUAX, OIIEHWBATh COOTBETCTBHE
MOJTyYEeHHOTO pe3yibTaTa 3asBICHHOM IIeNTM, YMEHHE HCIOJIh30BaTh M AaHAJIM3UPOBATH KOHTEKCTHI,
npeJiaraeMple B YCIIOBUH 3a/1aHUH.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe npeaMeTHBIX pe3yabTaToOB [0 OCBOSHHUIO 0053aTENBHOTO COJIEPKaHHs, YCTAHOBICHHOTO
JAaHHOHM (enepabHON paboyei MporpaMMoi, BRIACISAIOT: OCBOCHHBIC 00YYAIOIIMMUCS HAy4HbIC 3HAHUS,
YMEHHS U CIIOCOOBI ICHCTBUH, crielupuIecKue i MPEIMETHON 001acTu « XUMUSY, BUIBI JCITCILHOCTH
[0 TIOJIYYEHUIO HOBOTO 3HAHHUS, €r0 MHTEpIpeTaluy, IpeoOpa3oBaHUIO M MPHUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX U HOBBIX CUTYaIIHSIX.

K konmy oOyuenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y 00YYAIOIINXCS YMEHUI:

e  PacKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMHUUECKHI AJIEMEHT,
MIPOCTOE BEIECTBO, CJI0KHOE BEIIECTBO, CMECh (OJHOPOHAS U HEOAHOPO/HAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAsI aTOMHAas M MOJIEKYJISIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJSpHas
Macca, MaccoBasi JOJsi XMMHYECKOTO 3JEMEHTa B COCAMHEHHMH, MOJIIPHBIH O0BEM, OKCHI,
KHCIIOTa, OCHOBAHHUE, COJb, 3JIEKTPOOTPHUIATEIBHOCTh, CTEIEHb OKHUCICHUS, XHUMHUYECKas
peaxiusi, KIacCU(pUKAIMS PEaKIMii: PeaKIMU COCAMHCHUS, PEaKIUH Pa3IOKCHUS, PEaKIuu
3aMEIICHMsSI, PEaKIMy OOMEHAa, 3K30- M JSHAOTEPMUYECKHE pEaKUuu, TeIuioBoi 3ddekt
peakiuu, SIpo aToMa, SJCKTPOHHBINM CIIOW aTroMa, aToOMHas OpOWTalb, PagUuyCc aToMa,
XUMUYECKasl CBS3b, MOJISIpHAS U HEMOJspHasl KOBAJICHTHAS CBA3b, MOHHAS CBS3b, UOH, KATHOH,
aHWOH, PAaCTBOP, MacCOBasl JIOJIsl BEIIECTBA (MIPOLIEHTHAsI KOHIISHTPAIHs) B PaCTBOPE;

e  WUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUN U MPUMEHSATH 3TH MOHSATHUA
MIPH OMUCAHUU BEUIECTB U UX MPEBPALLECHUN;

e  UCHOJB30BaTh XUMHUYECKYH) CHMBOJIMKY JJISi COCTaBJCHUsS (POPMyINl BEIIECTB W YpaBHEHHI
XUMHYECKUX PEaKITHii;

e  ONpEAENATh BAIEHTHOCTh aTOMOB AJIEMEHTOB B OWHAPHBIX COCIMHEHUSX, CTENICHh OKHCIICHUS
AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, MPUHAICKHOCTD BEIIECTB K OINPENEIEHHOMY KIIACCY
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coequHeHM 10 (opMyliaM, BHJI XHMHUYECKOW CBsi3W (KOBaJICHTHAass W WOHHas) B
HEOPTraHUYECKHUX COCAMHCHUSX;

packpbiBaTth cmbicn [lepuommueckoro 3akona JI. W. MeHaeneeBa: JeMOHCTPUPOBATh
MMOHUMAaHUE TICPUOJINICCKON 3aBHCUMOCTH CBOMCTB XUMUYECKHX AJIEMEHTOB OT UX IMOJIOKECHUS
B [lepuoanueckoii cucTeme, 3aKOHOB COXpPAHEHHS MAacCChl BEUIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO-MOJICKYJIIPHOTO yUEHUs, 3aKOHA ABOTa/Ipo;

OIHCHIBATh M XapaKTepHu30BaTh TaOMW4HyI Qopmy I[lepuoaudeckoil CUCTEMBl XMMHYECKUX
3JIEMEHTOB: Pa3NIMYaTh MOHATHS «IJIaBHAs MOATpynna (A-rpymma)y u «moO0oYHas MOArpyIa
(b-rpymma)», mManbeie U OOJBIINME MEPUOJBI, COOTHOCUTh 0003HAUEHUS, KOTOPhIE MMEIOTCS B
tabmune «llepnomnyeckast cuctema xummuuyeckux odnemeHToB J[. . MenneneeBa»y ¢
YUCIIOBBIMU XapaKTEPUCTHKAMH CTPOCHHSI aTOMOB XMMUYECKHX DIIEMEHTOB (COCTaB W 3apsij
sIpa, 00IIee YHCIIO AIIEKTPOHOB H PacIpe/ie]IeHne UX MO AIEKTPOHHBIM CIIOSM);
KIIaCCH(PHUIIMPOBATH XUMUYECKHE DIIEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHUIECKIE PEaKIIUN
(0 UMCITY ¥ COCTaBy y4aCTBYIOIIUX B PEAKIIUU BEIIECTB, 10 TEIIOBOMY (D (heKTy);
XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKHE CBOWCTBA BEIIECTB Pa3IMYHBIX KJIACCOB,
MONTBEPXKAast ONMHCAaHWE TMPUMEpPaMH MOIIEKYJSPHBIX yYpaBHEHUH  COOTBETCTBYIOIIUX
XHMHYECKHX PEaKIIHii;

MIPOTHO3MPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT WX KadeCTBEHHOTO COCTaBa,
BO3MOJKHOCTH TPOTEKAHHUS XMMHUYECKUX MTPEBPAIICHNH B PA3IUIHBIX YCIOBUSAX;

BBIUMCIISITh OTHOCHTENBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO MAacChl BEIIECTB, MAaCCOBYIO JIOJTEO
XUMHYECKOTO dJieMeHTa 1Mo (GopMyJie COEIMHEHHS, MAacCOBYIO JOJIO BEIIECTBA B PacTBOpE,
MPOBOJUTE PACUETHI 10 YPABHEHUIO XUMUYECKON PEaKIINN;

MIPUMEHATH OCHOBHBIE OIEpPAllMHd MBICIUTENIbHON JEATEeIbHOCTH — aHali3 W CHHTE3,
cpaBHEHHE, O00OIIeHHe, CHUCTEeMaTH3alldio, KIACCHU(DHUKAITNIO, BBIABICHHE NPUIHHHO-
CIICACTBCHHBIX CBSI3eH — oA U3y4YCHUSA CBOWCTB BCIHICCTB MW XHMHUYCCKUX peaKHHﬁ,
€CTECTBCHHO-HAYYHbIC METOJIbl TO3HAHUS — HAOIIOJCHUE, H3MEpPEHUE, MOJEINpPOBaHUE,
SKCIIEPUMEHT (peasbHBIA U MBICIIEHHBIN);

CJIEZIOBATh MPaBUIIaM TIOJIb30BaHHS XUMUYECKOW IOCYION 1 TabopaTopHBIM 000pYI0BaHUEM, &
TaKXXC IIpaBUjiaM 06pauleH1/m C BCHICCTBAMHU B COOTBETCTBHU C HUHCTPYKIUAMU 110
BBIIIOJTHEHUTO Ha60paTOpHBIX XUMHUYCCKUX  OIBITOB TII0 IIOJYYCHUIO U CO6I/IpaHI/IIO
razoo0pa3HBIX BEMIECTB (BOMOpOAa W KHUCIOpPOJAA), TPUTOTOBICHUIO pPacTBOPOB C
ONpPEACIIEHHON MaccoBOW JOJied pacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATh M MPOBOAUTH
XUMHYECKHE SKCIIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIIOUYEH M KUCIOT C IMOMOIIBIO
WUHIUKATOPOB (J1akMyc, peHoNI(TalCHH, METUIIOPAHK H APYTHE).

K koHIiy oOydeHust B 9 kjiacce mpeMETHBIC pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh

c(OPMHUPOBAHHOCTD Y 00YYAIOIIMXCS YMEHUI:

PacKphIBaTh CMBICI OCHOBHBIX XUMHYECKHUX MOHSATUN: XUMUYECKUN DIIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTWOH, aHWOH, IIPOCTOE  BEHICCTBO, CIOXHOE  BEIICCTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATEILHOCTD, CTEIEHb OKHCICHHUS, XUMHUYECKas peaklus, XUMHUYECKasl CBS3b,
TEIUIOBOM 3 (PEKT peakIuu, MOJIb, MOJISIPHBIH 00BEM, PACTBOP, JICKTPOJIUTHI, HEAJICKTPOIHTHI,
JJIEKTPOJIUTHYCCKAsT JUCCOIMAIINS, PEAKIIMH HMOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOES
paBHOBecHe, OOpaTHMBIE W HEOOpAaTUMBIC PEaKIUH, OKHCIUTEIbHO-BOCCTAHOBHUTEIHHBIC
peakiuy, OKHUCIUTENh, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAHOBICHUE, AaJIOTPOIIHS,
aM(pOTEepPHOCTh, XUMUYECKasl CBSI3b (KOBAJICHTHAS, MOHHAS, METAJUTMYECKAs ), KPUCTAILTHYECKas
peuéTka, KOppo3us METaIOB, CIUIaBBl, CKOPOCTh XHUMHYECKOW pEeakUuu, MpereabHO
nonyctuMas konuentpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHSITHUH U MPUMEHSTH 3TH MOHSITHUS
MIPH OTIMCAHUU BEIIECTB U UX MIPEBPAICHUN;

WCTIOJh30BaTh XUMHUYECKYI0 CHMBOJIMKY JJISi COCTaBJieHHsS (HOpMyINl BEIIECTB W YpaBHEHHU
XUMHYECKUX PEaKITHii;
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OTIPENEINSATh BAJICHTHOCTh W CTENEHb OKHCICHUS XHMHYECKHX DJIEMEHTOB B COCIMHEHHSIX
Pa3NUYHOrO COCTaBa, MPUHAAJIEKHOCTh BEIIECTB K ONpEAETIEHHOMY Kiaccy COCOTUHEHHUH ITo
dbopmymnaM, BUA XUMHYECKOH CBS3M  (KOBaJeHTHAs, WOHHAs, MeETaJulM4yeckas) B
HEOPraHWYEeCKUX COSAMHEHMAX, 3aps] MOHA MO XUMHUYECKOH (opmysie, XapakTep cpensl B
BOJIHBIX PAacTBOpPaXx HEOPraHWYECKUX COEAWHEHHMH, THI KPHCTAJUINYECKOH pEMIETKU
KOHKPETHOTO BEIIECTBA;

packpeiBaTh cMbici llepuoandeckoro 3akona . M. MenzaeneeBa M JAEMOHCTPHUPOBATH €rO
NOHUMAaHHUE: ONHUCHIBATh M XapakTepu3oBaTh Tabnuunyto (opmy lleproandeckoil cuctembl
XMUMUYECKUX 3JIEMEHTOB: pa3jinyaTh MOHATHS «TJaBHasg moArpymma (A-rpymnmna)» u «moOoyHas
noarpynna (b-rpynma)», maneie U OoJsibIIe HMEpHOABI, COOTHOCHTH 0003HAYEHUs, KOTOPHIE
UMEIOTCSl B MEPUOJMUYECKON TAOJHIE, C YWCIOBBIMH XapaKTEPUCTHKAMU CTPOCHHS aTOMOB
XUMUYECKUX 3JIEMEHTOB (COCTaB M 3apsil sSApa, o0IIee YUCIIO ANEKTPOHOB U paclpeesieHHe uX
[0 D3JEKTPOHHBIM CIJIOSIM), OOBSACHATH OOILIME 3aKOHOMEPHOCTH B M3MEHEHHMH CBOMCTB
3JIEMEHTOB M MX COEAMHEHMH B INpelesiaX MailbIX MEPUOJOB M INIABHBIX MOATPYMII C Y4ETOM
CTPOEHUS UX aTOMOB;

KJIacCU(pHUIUPOBATh XMMHUUECKUE FIEMEHTHI, HEOPIaHUYECKUE BEILIECTBA, XUMUUECKUE PEaKLINU
(mo umMcoy M COCTaBy Y4YacTBYIOLIMX B DEaKLMM BEILECTB, IO TemwioBoMy 3ddekry, mo
W3MEHEHUIO CTETICHEl OKUCICHNS XUMUUECKUX 3JIEMEHTOB);

XapaKTepHU30BaTh (OMHUCHIBATh) OOIMIHME W CHEIU(PHUICCKHE XUMHUCCKHE CBOKWCTBA MPOCTHIX U
CIIOKHBIX BELIECTB, IIOATBEPXKIAsi OINHCAHUE MPUMEPAMU MOJEKYJSPHBIX M HOHHBIX
YpaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIINN;

COCTABJIATh YPABHEHMS JIEKTPOIIUTHUECKON AUCCOLUALUY KUCIIOT, IIEN0Yeil 1 CoJlell, OJIHbIe
U COKpalI€HHBIE ypaBHEHUS pEaKUUil HMOHHOrO OOMEeHa, YypaBHEHUS  PEaKIUi,
HOJTBEP)KAAOLINX CYIIECTBOBAHUE I'€HETHYECKOM CBA3M MEKAY BELIECTBAMH Pa3jIM4HBIX
KJIACCOB;

pacKpelBaTh  CYIIHOCTh  OKUCJIUTEIHbHO-BOCCTAHOBUTENBHBIX  PEAKIUH  TIOCPEICTBOM
COCTaBJICHHA JIEKTPOHHOTO OalaHCa 3TUX PEaKIIHii;

NPOTHO3HPOBATh CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HX CTPOSHHS, BO3MOXXHOCTHU
NPOTEKaHUS XUMUYECKUX MPEBPALICHUN B Pa3JINYHBIX YCIOBHUSX;

BBIUMCIISITh OTHOCHUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MAaCCOBYIO JIOJIO
XUMHYECKOT0 3JIeMeHTa 1Mo (opMyJie COEIMHEHHS, MAacCOBYIO JIOJIO BEIIEeCTBa B pacTBOpE,
IIPOBOJUTH PACUYETHI 10 YPABHEHUIO XUMUYECKOUN pEaKIINy;

cOOJII0IaTh MPaBUIIa MOJB30BAHUST XHUMUYECKOW MOCYI0H 1 TaOOpaTOpPHBIM 000pyIOBaHUEM, a
TaKKe MMpaBuiIa 0OpaIlleHNs C BEIIECTBAMU B COOTBETCTBUM C HHCTPYKIIUSMH TI0 BHITOJIHEHUIO
a0opaTOpHBIX XMMUYECKUX OMBITOB 1O TONYYEHHIO M COOMPaHMIO ra3000pa3HBIX BEIIECTB
(aMMMaKa M yTJIEKHCIIOTO Ta3a);

NPOBOAMTH PEaKUUH, MOATBEPXKIAIONINE KAadyeCTBEHHBI COCTAB PAa3MYHBIX BELICCTB!
pacmo3HaBaTh OMBITHBIM MyTEM XJIOpUA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdaT-, cuaukat-,
cynabdar-, TUAPOKCHUA-MOHBI, KATHOHBI aMMOHHMS ¥ HWOHBI HM3YYCHHBIX METaJJIOB,
NPUCYTCTBYIOIINE B BOAHBIX PAaCTBOpax HEOPraHNUECKUX BEILECTB;

NPUMEHATh OCHOBHBIC OIEpallMd MBICIUTENILHON JEATENbHOCTH — aHaJM3 U CUHTE3,
cpaBHEHHE, 0000I11IeHIe, CHCTEMAaTH3AIHIO, BBISBICHUE IPUYMHHO-CIICACTBEHHBIX CBS3EH — A
M3yUYCHHS CBOMCTB BEIIECTB U XUMHUECKUX PEaKkIHii, €CTECTBEHHO-HAYYHbIE METOABI TO3HAHUS
— Ha0MoieHue, U3MEpEeHHe, MOICITMPOBAaHHE, SKCIICPUMEHT (PeabHbIA U MBICTICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne Koauecreouacos dnexTpoHHbIe (IUPPOBHIE)
HanmeHnoBaHue pa3/ieioB 4 TeM NPOrpaMMbl
n/m Bcero K/p I/p o0pa3oBaTebHbIEpPeCyPCHI
Pazjen 1.1lepBoHavyanbHbIeXUMHYECKUECTIOHATHUS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3HAHUS U 5 ) bu6mmoreka [JOK
' MPAKTUYECKOMN JEATEILHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢
bub6nnoreka [IOK
1.2 BemectBa ecKHe pea 20 1
HICCTRE M XUMHTCCKAC peartid https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 25
Pa3nes 2.BakHeiilmue npeacTaBuTe I HEOPraHMYECKHUX BeleCTB
bubmnoreka IJOK
2.1 B .K Nl 0 7 1
O3AYX HeI0pon OHATHE 0 ocrax httDs://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 B ! 12 1 1
OALOPOAL. LIOHATHE O KUCTOTAX H COTAX https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3 Bopga. P Nl 0 5 1
ona. PactBopsl. [lonsaTre 06 ocHOBaHMSIX httos://m.edsoo.rw/ 741837
24 OcCHOBHBIE KJ1acChl HEOPTaHUYECKUX 14 1 1 bu6nuorexa [IOK
' COE€IMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 38

Pasnen 3.1lepnonnyeckuii 3axkoH u [lepuoguyeckasi cucrema xumnueckux 31eMeHToB /. . MenneseeBa. CTpoeHneaToMoB.

XHMHYECKAACBA3b. OKI/IC.]'II/ITe.]'[])HO-BOCCTaHOBI/ITe.]'IbeIepeaKIII/II/I

3.1

[Tepuonuueckuii 3akoH u [lepuoanueckas
cHucTeMa XMMUYECKuX 35emMeHToB /1. M.
Menaeneesa. CtpoenneaToma

bub6anoreka IIOK
https://m.edsoo.ru/7f41837¢
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Xumudeckast cBsa3b. OKHUCIATENBHO-

bu6mmorexa [JOK

32 11
BOCCTAHOBHUTEJIbHBIE PEAKLINU https://m.edsoo.ru/7f41837¢
bu6mmorexa [JOK
Hroro nopasexy 19 https://m.edsoo.ru/7f41837¢
Pe3epBHOE Bpems 3 buGmotera [IOK
pB P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YHACOB I10 ITPOI'PAMME 85
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9 KUIIACC

KoauuyecTBo 4acos

Ne
n/ HanmeHoBaHMe pa3/iesioB U TeM NPOrpaMMbI UIeKTpOHHLIE (HPPOBLIE)
. Bcero K/p Il/p o0pa3oBaTeIbHbIEpeCypPChl
Pa3nen 1.BemiecTBO 1 XUMHYeCKHE peaKIIUA
L1 [ToBTOpeHnue u yriayOieHne 3HaHUH OCHOBHBIX 5 bub6muoreka [IOK
pa3zaenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIE 3aKOHOMEPHOCTUXUMHUYECKUXPEAKIUI 4 buomorexa LIOK
https://m.edsoo.ru/7f41a636
13 DIEKTPOIUTHYECKAs JUCCOHAINS. XUMUYECKUE 2 bubnmoreka [JOK
peakmu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pasnen 2.HemeTa/lsibl U X COeAUHEHUS
1 OO01mas xapakTepuCTHKa XUMUYECKUX FIIEMEHTOB 4 bu6nuoreka [IOK
VIIA-rpynnsl. ['anorenst https://m.edsoo.ru/7f41a636
29 OO0m1as XxapakTepucTUKa XUMHUECKUX DJIEMEHTOB 6 bubmmoreka [JOK
VIA-rpynmel. Cepa u e€écoenMHEHUS https://m.edsoo.ru/7f41a636
)3 OO6m1as xapakTepucTUKa XUMHUECKUX 2JIEMEHTOB V A- . bubnmoreka [JOK
rpymbl. A30T, hochop U UX COCTUHCHHUS https://m.edso0.1u/7f41a636
24 OO01as xapakTepuCTHKa XUMUYECKUX IIIEMEHTOB ? bu6nuoreka [JOK
IVA-rpynnel. Yriaepoa u KpeMHUHN U UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25

Pa3znen 3.MeTa/JIbl H UX COeINHEHUS
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bubmmorexa [JOK
. 7 4
3.1 Obmme crolicTsa MeTajIoB https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxuelinie MeTaibl 1 UX COETUHEHUSA 16 https://m_edsoo.ru/7F41 2636
Uroronopazneny 20
Pa3nes 4. XuMus 1 OKpyKammas cpeaa
4.1 BemecTBa 1 MaTepuanbl B )KU3HHU YEJIOBEKA 3 bubmmorexa TIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
p o6 BheMSA 3 bubmuoreka [JOK
C3CpBH p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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