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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOIO o00IIero oOpa3oBaHUs
COCTaBJICHa Ha OCHOBE TpeOOBaHUN K pe3yiabTaTaM OCBOEHUS OCHOBHOM
o0pa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCTUTaHUS
U C Y4€TOM KOHIENIMH TpPernojaBaHus ydyeOHOTo mpeameTa «XuUMHUA» B
oOpasoBaTeabHbIX opraHu3anusax Poccuiickoit deneparum.

[Iporpamma mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOy4eHHs, BOCTHTAHHS ¥ Pa3BUTHA OOYYAIOIIMXCS CPEICTBAMHU Y4eOHOTO
npeaMera, YCTaHABIIMBAET 00s13aTEIbHOE MIPEAMETHOE COJIepKaHue,
MpEeAyCMaTPUBAET PACIpPEICICHUE €ro IO KiaccaM M CTPYKTYpUPOBAHHE IO
pazienaM M TeMaM MpPOrpaMMbl IO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU CoJIepKaHuUs, PEKOMEHIYEMYIO
MOCJIEAOBATEILHOCTh HM3YUYCHHMS XUMHU C Y4E€TOM  MEXKIPEIAMETHBIX U
BHYTPUIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4yeOHOTrO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEW  O00ydYaromuxcsi, OMNpenensieT BO3MOXKHOCTH TMpeaMeTa  JUIs
peanu3aiuu TpeOOBaHMIM K pe3yJibTaTaM OCBOCHMS OCHOBHOW 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa30oBaHMs, a TaKKe TPEOOBaAHUN K
pe3yabpTaTaM 0O0y4YeHUs XMMUU Ha YPOBHE LIeJIeH U3yUYeHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATEILHOCTH O00yYaromerocs IO OCBOCHHIO
y4eOHOTO CO/IepKaHMS.

3HaHUWE XHUMHUHU CIY>XUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroIierocs, ero MpeACTaBICHUM O MaTEepPUATBLHOM EIWHCTBE MHUpPA, BAXKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
PHEPTrUM M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS TIOO0ATbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOU U SKOJIOTHYECKON 0€30MacHOCTH, MPOOIeM 31paBOOXPAHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXXHOCTEW  JUII  CaMOpa3BUTUS |
dbopMHpOBaHUS KYJIBTYpPbI JIMYHOCTH, €€ 00111el U QyHKIIMOHATLHON TPaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBIIUJICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arolmmxcsi, HaBBIKOB HMX CaMOCTOATEJIbHOM y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCIEJOBATEIIBCKUX YMEHUN, HEOOXOIMMBIX KakKk B
MOBCEHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIQbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsiIa HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCSI OTBETCTBEHHBIM
ATAroM B POPMHPOBAHUU €CTECTBEHHO--HAYUYHOU IPaMOTHOCTH OOYYarOIINXCS;



CIIOCOOCTBYET (hOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-
-Hay4YHBIM 3HaHUSM, K IPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIAJ] B DKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOITUXCS.

JlanHble HampaBlieHHS B OOYyYEHMHM XUMHUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepKaHusi  yuyeOHOro  MpeaMeTra, KOTOPBIA  SBISETCS  IeIarOrH4YecKH
aIalITHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XUMUH Ha ONpeNeIEHHOM dTane eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTHUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHWYECKONM XWUMHUU W HEKOTOPBIX OTICIBHBIX 3HAYMMBIX TOHSITHI
OPraHUYEeCKON XUMHH.

CtpykTypa coaepkKaHus MpOrpaMMbl MO XMMUU CPOPMHUpOBaHA HAa OCHOBE
CUCTEMHOT0 mnojxoja k €€ mzydeHuto. CopeprkaHue CKIIAIbIBAETCA U3 CHCTEMBI
MOHSTUNA O XUMUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUNA O XUMUIECKOU
peakiuu. OOe OSTH CHUCTEMBl CTPYKTYpPHO OpTaHH30BaHBl IO TMPUHIUITY
MOCIIEZIOBATEIHHOTO PA3BUTHUSI 3HAHWH HAa OCHOBE TEOPETUUYECKUX MPEACTABICHUMN
Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /l. 1. MenzaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YUYEHHS O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3H;

— TIPEeACTaBIEHUN 00 JJIEKTPOJIUTUYECKONW JAUCCOIMAllMM BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHUS PpPAacCMATPUBAIOTCSI HAa OCHOBE OSMIIMPHYECKU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEAOBATEIHHO OT OJHOTO
YPOBHSI K IPyTOMY, BBITIOJTHSS (DYHKITMH OOBSICHEHUS ¥ IPOTHO3UPOBAHUS CBONCTB,
CTPOCHHMSI 1 BO3MOXXHOCTEH MPAKTHUECKOTO MPUMEHEHHUS U MTOJTyYCHUS U3ydaeMbIX
BEIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIOCOOCTBYeT  (pOPMHUPOBAHUIO
MIPEACTABIICHNUS] O XMMHYECKOM COCTABIIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
e€ CUCTEMHOMN MPUPOJIBI, IEHHOCTHOTO OTHOIIEHUS K HAyYHOMY 3HAHUIO U METOJIaM
MO3HAaHUA B Hayke. M3yueHune XUMUU MPOUCXOAMUT C MPUBJICUYEHHWEM 3HAHUN W3
paHee M3yYEeHHBIX y4eOHbIX npeameToB: «Okpykaromuii mup», «buonorus. 5—7
KJIacCh» U «Pu3uka. 7 Kiacey.

[Ipy wW3ydeHWHW XUMUU TPOUCXOAUT (OPMUPOBAHME 3HAHUN OCHOB
XUMHYECKON HAayKH KakK OOJAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JeSITEIbHOCTH YeJI0BeKa M KaK OJHOT0 U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphI. 3aa4a
y4eOHOTr0 MpeaMeTa COCTOUT B JOPMUPOBAHUU CHCTEMbl XUMUYECKUX 3HAHUNA —
BaXHEHINX (PAKTOB, MOHITHIA, 3aKOHOB M TEOPETUIECKUX MOJIOKEHUHN, TOCTYITHBIX

000011IeHUI MHUPOBO33PEHUECKOTO0 XapaKTepa, s3blka HAyKH, B MPUOOLIEHUU K
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Hay4HbIM METOJAaM MO3HAHUS MPU U3YUYEHUH BELIECTB U XMMUYECKUX PEAKLUM, B
(GbopMUPOBAHUY U PA3BUTUU TTO3HABATEIBHBIX YMEHHUI U UX IPUMEHEHUH B YU4E€OHO-
NIO3HABATEJIbHON U y4yeOHO-UCCIIEI0BATENbCKOM AESITENbHOCTH, OCBOCHUHU MPaBHUII
0€e3011acHOro 0OpaleHHsI C BEIECTBAMH B IOBCEHEBHON KU3HU.

[Ipy M3yyeHUM XMMUU HAa YPOBHE OCHOBHOI'O OOHIEr0o 0Opa30BaHMS BaKHOE
3HAYEHHE MPUOOPENH TaKUE LU, KaK:

— (OpPMHUPOBAHHME HWHTEIJICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IMPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSAM KU3HU;

—  HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTH4YECKOE IMPUOOIIEHUE
oOydaromuxcss K CaMOCTOSITEIbHON MO3HABATEIbHON JESTENbHOCTH, HAyYHBIM
MeToJaM NO3HaHMs, (HOPMHUPYIOIIMM MOTHBALMI0 M Pa3BUTHE CIOCOOHOCTEH K
XUMHUU;

— obecrieueHne yclioBUil, CIOCOOCTBYIOIIMX MPUOOPETEHUIO 00yUYaIOIIUMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QPYHKIUOHAIBHOM U €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUH OOBACHATH U OLEHUBATh SIBJICHUSA
OKpPYXAIOIIEr0 MHpA, MCIHOJIb3Yysl 3HAHUSA W OMbBIT, MOJYYCHHbIE MPU H3YYECHHUH
XUMUH, IPUMEHSTh UX MPU PEIICHUH TPOOJIEM B IOBCETHEBHOM KU3HU U TPYAOBOM
NEATEIbHOCTH;

— (QopmupoBaHue y o0Oyyaromuxcsd T'yMaHUCTHUECKUX OTHOILIEHU,
NOHUMAHUSl LEHHOCTM XUMHUYECKHUX 3HAHMM MJi1 BBIPAOOTKH 3KOJIOTHYECKHU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENAX
COXPaHEHUS CBOETO 3/I0POBbsI U OKPYKAarOUIEH IPUPOIHON CPEIbI;

— pa3BUTHE MOTHBAllUM K OOYYEHHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO M
CAaMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LIEHHOCTEH,
TOTOBHOCTU K OCO3HAaHHOMY BBIOOPY MpOGMIIsl U HANPABICHHOCTH JAJbHEWUIIETO
oOyueHus.

O011ee ynco 4acoB, OTBEAEHHBIX AJII U3YUEHHS] XUMUU Ha YPOBHE OCHOBHOTO
oOmero odpazoBanus, cocraBisieT 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPKXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/ibHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHS B CUCTEME HayK.
Tena wm BemectBa. DU3MUYECKUE CBOWCTBA BEMIECTB. ATIPEraTHOE COCTOSHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CriocoObl pa3zesieHust CMeceil.

ATOMBI U MOJIEKYJIBI. XHUMHYECKHE 3JeMEHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTsie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas popmya. BaneHTHOCTh aTOMOB XUMUYECKHUX AJIEMEHTOB. 3aKOH
MIOCTOSTHCTBA cocTaBa BemlecTB. OTHOCHUTENbHAsE aTOMHasi macca. OTHOCUTENbHAs
MOJIEKYJIIpHas Macca. MaccoBast J0JIsl XUMUYECKOTO 3JIEMEHTA B COEAMHEHUU.

KommuecTBo BemectBa. Moiib. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA,
Macchl M 4YHMCJIAa CTPYKTYpPHBIX eAuHUIL] BemiecTBa. Pacu€rel mo ¢dopmynam
XUMUYECKUX COCTUHEHUM.

Du3NYECKUE U XUMHUUYECKHUE SIBICHUS. XUMHUECKas pPeakus U €€ MpU3HaKH.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMHUYecKHe ypaBHeHUs. Krnaccudukarms
XUMUYECKUX PEAKIUH (COETUHEHNS, Pa3I0KEHUs, 3aMEIICHHsI, 0OMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboOThl B JIaOOpaTOpUH U
npuéMaMu oOpalieHust ¢ JJabopaTOPHBIM 00OPYJOBaHUEM, U3YyUEHHE U ONHUCAHUE
(bu3MUecKuX CBOMCTB O00pa3loOB HEOPraHMYECKHX BEIIECTB, HAOJIOJECHUE
¢buznyeckux (IJIaBJICHUE BOCKa, TasHUE JIbJa, pacTUpaHUE caxapa B CTYIIKE,
KUTCHUE W KOHJCHCAIMS BOJBI) M XMMHUYECKUX (FOpEHHE CBEUYH, MPOKAIMBAHUE
MEJTHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIOTOMN) SBJICHU, HAOMI0IeHUE U
ONMKCAHWE MPU3HAKOB MPOTEKAHMUSI XUMHUYECKUX pEeaKIHil (pasyioKeHue caxapa,
B3aMMOJIEUCTBUE CEPHOM KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHE TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMmo/ieiicTBre xene3a ¢ pactBopoM conu meau (1),
U3y4YEeHHUE CIOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTpOBaHUE,
BbITIApUBAHUE, AUCTHWLISAIMA, XpoMaTorpadusi, MPoOBEACHNUE OUYUCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONHUCAaHUE  PEe3yJbTaTOB  IPOBEACHHS  OMNbITA,
WUTIOCTPUPYIOUIETO 3aKOH COXPaHEHUsI MacChl, CO3/JaHHE MOJEJEH MOJIEKYJI
(IIapoCTEepKHEBBIX ).

BaxHelue npeacTraBuTe M HCOPraHUYECKHUX BELIECTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopox — 3jeMeHT W mpocroe
BelecTBo. HaxokneHue kucimopoaa B mOpupoie, (U3MUYECKUE M XUMHUYECKUE
cBoiictBa (peakuuu ropeHusi). Oxcuzabl. [Ipumenenne kucinopoaa. CrnocoObl



MOJIyYeHHUST KUCIopoda B JabopaTopuu W TPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoaa B mpupoae. O30H — ajutoTpoItHas MoAUGUKAIISA KACIOPOaa.

TemnoBolt 3hdEeKT XUMHUUYECKOW peakluu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3lyXa, YCWJICHHE MAPHUKOBOTO d(deKTa, pa3pynieHne 030HOBOTO CIIOS.

Bonopon —snemenT u npoctoe BeniectBo. Haxoxnenue Bojiopoaa B mpupoe,
bu3nYecKue 1 XuMUYECKHEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Monsipabiii 00BEM razoB. Pacd€Tel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckre CBOWMCTBA BOAbl. Boma kak pactBopurens. PacTBOpEIL
HaceplllieHHble M HEHACBIIIEHHBIE PAacTBOPhI. PacTBOpUMOCTH BEIIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpe. XUMHUUYECKUE CBOKMCTBA BOABL. OCHOBAHUS.
Ponp pacTBOpOB B IpUpoJZie U B KU3HU 4yeloBeka. KpyroBopot Boabl B MPUPOJIE.
3arpsi3HeHHe OpUPOHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCUJIOB:  coieoOpasywoiue (OCHOBHBIE, KHUCJIOTHBbIC, aM(OTEepHbIE) U
HecosieoOpaszyrone. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOMCTBA OKCUIOB. [loryueHue okcuaos.

OcHoBanus. Krmaccupukanuss ocHOBaHMI: WIENOYM W HEPACTBOPHUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyyeHre oCHOBaHUM.

Kucnotel. Knaccuduxarnus kucnor. Homenknarypa kucior. Ousndeckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerosa.
[lony4deHue KUCIIOT.

Comu. Homenknatypa coseil. @U3MYECKUE U XUMHYECKUE CBOWMCTBA COJICH.
[TomyuyeHue couei.

['eneTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTAHUYECKUX COCAUHEHHUI.

Xumuueckuii IKCnepumenm:

Ka4eCTBEHHOE OIPEEICHUE COAECPKaHUs KUCIOpoAa B BO3AYyXE, MOJYUYEHHUE,
coOupaHue, pacrno3HABAaHWE M HU3YUYCHHE CBOMCTB KHUCIOpPOJa, HAOJI0ICHUE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOAOM M YCIIOBHS BO3HHUKHOBEHUS U
IpeKpalieHus TopeHus (rmokapa), 03HakKoMJIEHUE ¢ 00pa3IiaMu OKCHUIOB U OITUCAHUE
WX CBOMCTB, TMOJy4YeHHE, COOMpaHHE, pACIO3HABAaHHE M W3Y4YEHHUE CBOWMCTB
BOJIOpoJia (ropeHue), B3auMoieicTBue Bojgopoaa ¢ okcuaom meau (1) (BozsmoxxHo
WCITOJIb30BAaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00PA3I[0OB BEMIECTB KOJINYECTBOM
1 Mosb, ucCcIenoBaHHE OCOOEHHOCTEW pACTBOPEHHS BEIIECTB C Pa3THMYHON
PacTBOPUMOCTBIO, TPUTOTOBIICHHE PACTBOPOB C OMPEICIEHHON MACCOBOM AoJen
PacTBOPEHHOTO BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C METaUIaMU (HAaTpUEM H
KaJIbllueM) (BO3MOXKHO HCIIOJIb30BaHUE BHEOMATEpPUATIOB), HCCIEIOBAHUE
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00pa3I0B HEOPTaHMUECKUX BEIIECTB PA3NUYHBIX KJIACCOB, HAOMIOICHNE U3MEHEHUS
OKPAaCKHU MHIMKATOPOB B PACTBOPAX KUCIIOT U LIEJI0YEH, N3YUYEHNE B3aUMOCHCTBUSA
okcuga meau () ¢ pactBopoMm cepHON KHCIOTHI, KAUCIOT C METaNIaMH, PEaKIIHii
HEWTpanu3aluy, NOJyYEHHE HEpPACTBOPUMBIX OCHOBAaHUM, BBITECHEHUE OIHOTO
MeTaJljIa IPYTUM U3 PACTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BakHeume K1acchl HEOPTaHUYECKUX COETUHEHUIN.

IHepuoauueckui 3axkoH u Ilepuoguyeckass cucreMa XHUMHYECKHX
iemenToB JI. NU. MengeneeBa. CtpoeHne aroMoB. XHMHYECKasi CBA3b.
OKHCIANTETILHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBbie MOMBITKA KiIacCU(UKAIMM XUMUYECKUX 3JeMeHTOB. [loHsTHE O
IpYIIax CXOJHBIX 3JEMEHTOB (IIEJOYHBIE M IIEJOYHO3EMEIBHBIE METAJLIbL,
raJIOreHbl, UHEPTHBIE Ta3bl). DJIEMEHThI, KOTOPhIe 00pa3yoT aM(pOTEPHbIE OKCHIbI
Y TUJIPOKCHUIBI.

[lepnonnueckuit 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N. Menpneneera. KopoTkonepuoanas u JiauHHonepuoaHas popmsl [lepuognyeckoi
cucteMbl xumudeckux snemeHToB Jl. M. Menpeneea. Ilepuonsl u rpyrmisl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTonsl. DnekTpoHsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKHUX DJIEMEHTOB
[lepnognueckon cucremsl [[. M. MenaeneeBa. XapakTepuCTHKa XUMHUYECKOTO
AJIEMEHTA 10 ero noyoxeHuro B Ilepuonnueckoii cucreme 1. 1. Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX 3JIEMEHTOB,
METaJUIMYECKUX U HEMETAJUINYECKUX CBOMCTB 110 TPYyNIIaM U IEpUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoandyeckoil CUCTEMbI XUMHYECKUX
DJIEMEHTOB Ui pa3BuUTUA Hayku W mnpaktuku. [[. M. MenneneeB — yd€Hbld U
IpaKIaHUH.

Xumunyeckass cBs3b. KoBaneHTHass (HOJSpHAsT W HEMOJIIpHAs) CBS3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX DIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHUCIUTENBHO--BOCCTAHOBUTEIIBHBIE  PEAKIIUH.
[Iponiecchbl OKMCIIEHNs U BOCCTaHOBIIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHre oOpa3loB BEIIECTB METAJUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
IMAPOKCUIA LHMHKA C pacTBOPAMHM KHCJIOT M IIEJIOYEH, MPOBEICHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropeHue, peakiu pa3aoKeHus, COSAUHEHHUS ).

Mescnpeomemmoie ceazu

Peanuzanuss MeXIpeAMETHBIX CBSI3€M NMPU HM3YyYEHWHM XMMHHM B § Kiacce
OCYUIECTBJISIETCS. 4epe3 MCHOJIb30BAHME KaK OOIIMX €CTECTBEHHO--HAYyYHBIX



MOHSATUM, TAK W MOHATHUM, SIBISIONINXCS CUCTEMHBIMH JJISI OTJEIbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOTO [IUKJIA.

OO011e ecTeCTBeHHO--HAyUHbIE MOHATHS: HAy4YHbIN (akT, TUNOTE3a, TEOPHUs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJIa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, O0BEM,
arperaTHOe€ COCTOSIHME BEIleCTBa, Ta3, (PU3NYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEPEHUS, KOCMOC, IJTaHETHI, 3BE311bI, COIHIIE.

buonorus: porocunTes, apixanue, buocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAITBI, TOPHBIE TIOPOJIBI, MTOJIE3HBIE
MCKOMNAEMBbIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYecKasi peaKkius

[lepnognueckuii 3axoH. [lepuoanueckas cucTeMa XUMUYECKHAX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUM CBOWCTB
XUMHYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAJINS, KAIBIUSA U UX COCTUHEHUN
B COOTBETCTBUM C TMOJIOKEHUEM »dJIeMEHTOB B Ilepuomnueckoil cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEILECTBA OT THUIMA KPUCTATUIMYECKONW PEHIETKH U
BHJIa XUMHYECKOMN CBSI3H.

Knaccudukaims 1 HOMEHKJIaTypa HEOPraHUYECKUX BEIIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K Pa3JIMYHBIM KJaccaM HEOPTraHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTaHUUECKUX BEIIECTB.

Knaccudukanys XuMAYeCKUX peakiuii Mo pa3aTudHbIM MPU3HAKAM (TI0 YHUCITY
U COCTaBy YYacCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIUIOBOMY 3(deKTy, o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4acCTHIO KaTaju3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIUU, TEPMOXUMHUYECCKUEC
ypaBHEHUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHstre 00 OOpaTUMBIX H
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [[oHATHEe O TOMOTE€HHBIX M TeTEPOreHHBIX
peakuusx. [lonstue o karanuse. [loHssTHE 0 XUMHUYECKOM paBHOBecUU. DaKTOPBHI,
BIIMSIONIME HAa CKOPOCTh XMMHYECKOW pEAKIUU U TMOJIOKEHUE XUMUYECKOTO
paBHOBECHSI.

OKHUCITUTETFHO-BOCCTAHOBUTENILHBIE ~ PEAKIMK,  AJIEKTPOHHBIN  OajaHc
OKHCIIUTENIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBiienue ypaBHEHUI
OKHCIIUTENIbHO--BOCCTAHOBUTENILHBIX ~ PEakIMii C  HWCIOJb30BaHUEM MeETOJa
AIIEKTPOHHOTO OajaHca.



Teopust 3AEKTPONUTUIECKON TUCCOUUAMU. DICKTPOJIUTHI U HEINIEKTPOIIUTHI.
KaTtnonsl, annonsl. MeXaHu3M [HUCCOLMAIIMU BEIIECTB C Pa3IMYHBIMU BUIAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeHa. Y CIOBHS MPOTEKAHUsI peaKIMil HOHHOTO 0OMEHa,
MOJHBIE U COKpAIIEHHbIE HMOHHBIC YypaBHEHHs peakuuil. CBOWCTBA KHCIIOT,
OCHOBAHMI U COJIEW B CBETE MPEICTABICHUN 00 AIEKTPOIUTUIECKON TUCCOUALUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCIISIMU KPUCTAUIMYECKUX PELIETOK HEOPraHUYECKHX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JICUCTBUSI  Pa3IMYHBIX  (PAKTOPOB, HCCIEAOBAHUE  AJIEKTPONPOBOJIHOCTU
PacTBOPOB BEIIECTB, MPOIIECCa JUCCOIMAIIMHN KUCIIOT, IEJI0YeH U coseil (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIMX
NPU3HAKK TPOTEKAHHMs peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHUE Ta3a, oOpa3oBaHWE BObI), OMBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaKIMil (FOpeHue, pPEeaKkIuu pas3IoKeHUs,
COCIIMHEHHUS), pACMO3HABAaHHE HEOPraHWYECKHUX  BEIIECTB C  IMOMOIIBIO
KaueCTBEHHBIX PEAKIIUM Ha MOHBI, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl 4 MX coeIMHEHU S

OOmast xapakTtepucTtuka TrajoreHoB. (OCOOEHHOCTH CTPOCHHsI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppu3nyeckue CBOWCTBA MPOCTHIX
BEILIECTB — TAJIOT€HOB. XMMHUUYECKHE CBOMCTBA Ha MMPUMEPE XJIopa (B3aUMOICHCTBUE
C MeTajulaMH, HeMeTallylaMH, Uienodamu). XiopoBojaopod. CossHas KHUCIOTa,
XMMHUYECKUE CBOMCTBA, IIOJy4YeHUWE, MNOpuMeHeHue. JlelictBue xjopa U
XJIOPOBOAOPOJa HA OPTaHU3M ueloBeKa. BaxHelime XJIOpUIbl U UX HAXOXKICHUE B
IPUPOJE.

Oo6mas xapakrepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue u (PU3MYECKUE CBOMCTBA
IPOCTBIX BEILIECTB — KUCIOPOAA U cepbl. AJUIOTPOITHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOEHHE, (PU3NYECKUE U
XUMHUYecKue cBorcTBa. OKCUABI CEpbl KaK MPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
CepHas kucnoTa, pu3nueckrue 1 XUMUYECKUEe CBOMCTBA (00IHe KaK MpeICTaBUTEs
KJlacca KUCIOT U crneurduyeckue). XUMHUUECKUE PEaKlMH, JISKAIlue B OCHOBE
MIPOMBITIIUICHHOTO CIHoco0a TMOMy4YeHUsi CEpHON KHUCHOTHI. [Ipumenenue cepHoit
KuCIOThl. CONM CEepHOM KHUCIIOTHI, KadeCTBEHHAs peakius Ha CyJb(aT-HOH.
Haxoxnenue cepbl M €€ COCNMHEHUW B TPUPOJIC. XUMHYECKOE 3arpsi3HCHUE
OKpY’)Karolel cpeabl COCTUHEHHUSIMU Cepbl (KUCIOTHBIC JIOXKIW, 3arpsi3HEHUE
BO3/IyXa U BOJOEMOB), CIOCOOBI €ro MPeI0TBPAIEHHUS.
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OOmas xapaktepuctuka 31eMeHTOB VA-rpymnmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHBIC CTETIEHH OKHUCIEHHUSA. A30T, paclpoCTpaHEHHUE B MPHUPO/IE,
dbusnyeckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMUaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJMydyeHue U npuMeHenue. Coiu aMMOHUS,
uX pU3NYEeCKue U XUMUYECKUE CBOICTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ MoidyuyeHHe, GU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  clenudpuyecKue).
Hcnonb3oBaHne HUTPATOB U COJIEH AMMOHHUSI B KAYECTBE MUHEPATLHBIX YI00pEHUH.
XHUMHUECKOE 3arps3HEHNE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3ayXa, MOYBBl M BOA0EMOB). docdop, amioTpomHbe
monupukammu gocdopa, guzndyeckue u xumuueckue cporctra. Okeun docdopa
(V) u dochopHast kuciora, PU3NIECKHE U XUMHYECKHE CBOMCTBA, IOJydYCHHE.
Hcnonp3oBanue ¢pocdaTtoB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

Oo6mas xapakrepuctuka 3neMeHToB |IVA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbBIE CTENICHU OKUCIICHUS. YTIEPO/I, ATTIOTPOITHBIE MOAU(PUKAIINH,
pacmpocTpaHeHHe B MpUpPoAe, HU3HUECKUe U XUMUYECKUE CBOMCTBA. AJICOPOIIHS.
Kpyrosopor yraepoga B mnpupone. Oxcuabl yriepona, uX (usnueckue u
XUMUYECKHE CBOMCTBA, JEHCTBUE HA JKUBBIC OpPraHuW3Mbl, [OJy4YEHUE U
NpUMEHEHHEe. DKOJOTHYECKUE MPOOJIEMbI, CBA3aHHBIE ¢ OoKcuaoM yriepoaa (1V),
TUIIOTE3a TJIO0AJTBHOTO MOTEIUICHUS KJIMMaTa, MapHUKOBBIN A(d@ekT. YroapHas
KUCIOTa U €€ CcoJd, UX (PU3MUECKHEe U XUMHUYECKHE CBOMCTBA, MOJIYy4YCHHE U
npumeHenue. KadecTBeHHass peakiusi Ha KapOoHaT-woHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIUHE, IPOMBIIIJIEHHOCTH U CEIbCKOM XO341CTBE.

[TepBoHayabHBIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSIX
yraepoaa (MeTaH, 9TaH, TUJICH, alleTUJICH, YTAHOJ, TJIMIEPHH, YKCYCHAS KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIIEBOJAOPOAOB (yrojib, MPUPOJHBIN Ta3, HEPTH),
MPOAYKThI WX TmepepaboTku (O€H3MH), UX POJb B OBITY U TPOMBIIUICHHOCTH.
[TonsiTie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: )KHUpax, OelKax, yriieBojgax — U ux
pomM B OKM3HM 4eNoBeKa. MarepuanbHOE€ €IWHCTBO OpPraHMYECKHX U
HEOPraHUYECKUX COCAMHEHUH.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNyYCHHE W
npuMmeHenue. CoequHeHus KpeMHus B pupoje. O61ue nmpenctaBieHust 00 OKCUae
kpemaust (IV) u kpemHueBoit kucinote. CHIMKATHI, UX HCIOJIb30BaHUE B OBITY, B
POMBINUICHHOCTH. BakHelme cTpouTenbHbIe MaTepualbl: KEpaMHKa, CTEKIIO,
IIEMEeHT, OcToH, kene300eToH. IIpobiiembr 6€30macHOrO  MCIOIB30BAHUS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOMN KU3HHU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa3ll0B HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
NIPOBEJICHIE KaueCTBEHHBIX PEaKIMid Ha XJIOPUA-HUOHBI U HAOIIOJCHHIE MPU3HAKOB
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WX TIPOTEKAHWsI, OMBITHI, OTpaKalIMUe (PU3NYECKHEe W XWMHUYECKHE CBOMCTBA
rajoreHOB M HUX COCJUHEHHI (BO3MOXKHO MCIOJIb30BAHUE BHIEOMATEPUATIOB),
O3HAKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJIFOICHHUE TIpoliecca OOYTIIMBAHUS caxapa Mo JeHCTBUEM KOHIIEHTPUPOBAHHOMN
CEpHOM KHCIJIOTBI, U3YYEeHUE XUMUYECKUX CBOMCTB Pa30aBIECHHON CEPHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMu Ha CyJb(aT-uoH U HAOMIOIeHUE MTPU3HaKa e
MPOTEeKaHMs, O3HAKOMJIEHHUE ¢ (PU3UYECKUMU CBOWCTBaMH a30Ta, ¢ocdhopa U uUx
COEJIMHEHUN (BO3MOKHO HCIIOJIb30BAHUE BUICOMATEPUAJIOB), 00pa3liaMH a30THBIX
u (GochopHBIX yaoOpeHui, moMydYeHne, cOONpaHne, pacro3HaBaHUE W W3YUYCHUE
CBOWMCTB aMMMaKa, IMPOBEIACHHE KAYECTBEHHBIX PEAKIMHd HAa HOH aMMOHUS U
dbochaT-MoH U U3yuEHHE MPU3HAKOB MX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHIIEHTPUPOBAHHONW Aa30THOM KHUCJIOTHI C MEIbI0 (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3y4YCHUE MOJIENIed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, (QyaepeHa, O3HAKOMIICHHE C MPOILECCOM aJICOPOIIMU PacTBOPEHHBIX
BEIIECTB AKTUBHUPOBAHHBIM YIJIEM M YCTPOMCTBOM IIPOTHMBOras3a, IMOJyYEHHUE,
coOupaHue, pacro3HaBaHUE M U3Y4YEHUE CBOMCTB YTIJIEKHUCIIOTO rasa, MpoBeICHUE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYEHHUE NMPU3HAKOB MX
MPOTEKAHUS, O3HAKOMJIEHHE C NPOAYKIHMEH CUIMKATHOM MPOMBIIUIEHHOCTH,
PEIICHUE SKCIEPUMEHTAIBHBIX 33/1a4 Mo TeMe «BaxHellne HeMeTaulbl U UX
COCIUHECHUS.

MeTaJibl 1 X COeIMHEHUS

OO01mast XxapakTepUCTHKAa XUMHUYECKUX AJIEMEHTOB — METAJUIOB Ha OCHOBaHHUH
ux TmnonoxkeHus B llepmoamdeckor cucrteMe xXumuueckux daeMmeHTtoB . H.
MenpeneeBa u crpoeHusi atoMoB. CTpoeHue MeTauioB. MeTtamnyeckas CBs3b U
METAJJIMYECKasl ~ KpPUCTA/UIMUECKass  pelIETKa.  DJEKTPOXUMUYECKUH  pAll
HaMpsHKeHUH MeTawioB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTaiuioB. OO0mue
crocoObl ToyueHuss MeTauioB. [loHATHE O KOppo3UM METAJIOB, OCHOBHBIE
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX IPUMEHEHUE B OBITY U IPOMBIIIICHHOCTH.

[lenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
sanemenToB /. MI. MeHaeneeBa, CTpOCHHME MX aTOMOB, HAaXOXJICHUE B IMPUPOJE.
dusnyeckue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe Hatpus U Kanus). OKCUIbsl 1
TUAPOKCHABI HaTpusd W Kanus. [[puMeHeHue IIENOYHBIX METAIOB MW UX
COCIMHEHUM.

[Ilenoyno3eMenpHbIE METAUIBl MAarHUd W KaJbLUHM: TIOJOXKEHUE B
[Tepunoanueckoit cucreMe xumudeckux 3semeHToB 1. 1. MenaeneeBa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojae. Ouszndeckre 1 XUMUYECKHUE CBOMCTBA MarHus 1
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KaJiblusl. BaxkHeiiine coequHeHns! Kanblus (OKCUT, TUIPOKCU/I, coJin). ZKECTKOCTh
BOJIBI M CTIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHI: TI0JI0keHUE B [lepnoandeckoi cucreMe XUMUYECKHX SJIEMEHTOB
J. N. MenneneeBa, CTpOEHUE aToma, HaxOXJeHHUE B Ipupone. Pusnyeckue u
XUMHUYECKHE CBOICTBa amOMUHUSA. AMGPOTEpHBIE CBONCTBA OKCHUA M THAPOKCUAA
AITFOMUHUSL.

Keneszo: nonoxenue B [lepponnueckoil cucteMe XMMUYECKUX 3JEMEHTOB [1.
N. MeHnneneeBa, CTpOEGHHE aToMa, HaXOxAeHuWe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKcubl, TuApOKCHIBI U comu xxene3a (11) u sxenesa
(1), ux cocraB, CBOWMCTBA U MOJTyYCHUE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C oOpa3llaMy METAJIOB U CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBAMHU, H3y4YECHHE  PE3YJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJECHUCTBUS OKCH[A
Kb W HATpUs C BOJOM (BO3MOYKHO HCIOJB30BAHUE BHJIEOMATEPHUAIIOB),
MCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUS Kee3a B KUCIOPOJE
(BO3MOXXKHO  HCIIOJNB30BAHWE  BHUJICOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIM Ha MOHBI: MATHHUS, KaJIBIU, AIFOMUHUS, [IMHKa, sxene3a (11)
u xenesza (lll), menu (Il), HaGmoneHue m omnucaHue MPOIECCOB OKpaIllIMBaHUS
IJJaMEHH MWOHAMU HATpusi, KaJlus U Kaiblusig (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), UCCIIEA0BaHHE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATFOMUHHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «Baxuelime
METAJUJIbl K KX COCTUHEHHUS.

XHMUA ¥ OKpPY:KaoUas cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW »XW3HM YeloBeKa. besomacHoe
WCIIOJIb30BAHUE BEIIECTB M XUMHUYECKUX peakiuii B ObiTy. IlepBas momorib mnpu
XUMHUUYECKUX 0KOrax U OTPaBICHUSIX.

XHUMHUYECKOE 3arpsi3HEHHE OKpyKarouled cpenbl (MpefenbHas I0mycTUMas
KOHLeHTpanus BeuecTs, aainee — [1JIK). Poias xumMun B pemieHnn 3KoJI0rHuecKux
npooem.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasllioB MaTepuajoB (CTEKJO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesicnpeomemmnule ceasu

Peanuzanus MeXNpeIMETHBIX CBSI3€M MpU U3YYEHUM XUMHUH B 9 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOIIMX eCTECTBEHHO-HAyYHBIX
MOHSATUM, TaK W MOHATHM, SIBISIONIMXCS CUCTEMHBIMH JJISI OTJEIBHBIX PEAMETOB
€CTECTBEHHO--HAYYHOI'O LINKJIA.
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OOmme ecTeCTBEHHO-HAYUYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpWsl, aHalu3, CHHTE3, KIacCH(PUKAIMs, TEePUOJANIHOCTh, HAOIIOICHUE,
OKCIIEPUMEHT, MOJCIIMPOBAHUE, HW3MEPECHHE, MOJICib, SBJICHUEC, IapHUKOBBIN
s PeKT, TEXHOIOTHS, MaTEPHUAIIBI.

dwu3nka: MaTepus, aTOM, MJIEKTPOH, POTOH, HEUTPOH, MOH, HYKJIHI, H30TOIIHI,
PaIMOaKTUBHOCT, MOJICKYJIa, AIEKTPUICCKUI 3aps, MIPOBOTHUKH,
MOJIYIIPOBOJHUKH,  JIUDJCKTPUKHA, (POTORIEMEHT, BEIIECTBO, TEIO, OO0BEM,
arperaTHOE COCTOSIHHE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTD, KpHUCTaTHYSCKAsI
peméTKa, CIuIaBbl, (PU3MYCCKUEC BCIMYWHBI, SIUHUIIBI M3MEPCHHS, KOCMHYCCKOE
MIPOCTPAHCTBO, IUIAHETHI, 3BE3161, COHIIE.

buonorus: ¢dortocunHTe3, npixanwe, Omocdepa, IKOCUCTEMA, MHHEPATLHBIC
yAOOPCHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTAaTEIbHBIC BEIICCTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPaTBI, TOPHBIE TTOPO/IbI, MOJIC3HBIC
HCKOIIaeMbIE, TOTIJIMBO, BOJIHBIC PECYPCHI.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIHIEI'O OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATBHI

JInyHOCTHBIE pe3yNbTaThl OCBOCHHUS MPOrPAMMBI  OCHOBHOIO OOIIETO
o0Opa3oBaHUs JOCTUTAlOTCS B XOJie OOyYEeHHs] XUMUU B €IMHCTBE Yy4YEOHOU H
BOCIIUTATEJILHOMN JEATEIBHOCTU B COOTBETCTBUM C TPAJIULMOHHBIMU POCCUMCKUMHU
COLMOKYJITYPHBIMA U JYXOBHO-HPAaBCTBEHHBIMU LICHHOCTSMU, MPUHATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLUANIM3AIMN 00YUYaIOIINXCS.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIMXCS
PYKOBOACTBOBAaTbCS CHUCTEMOW IO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpEeHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHHUS .

[IEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs XUMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOT'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOW HH(pOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) rPasKAaHCKOT0 BOCIIUTAHMUS:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEKINYHOCTHBIX
OTHOIIECHUH B KOJUIEKTUBE, KOMMYHUKATUBHONW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJIHGHUU YYEOHBIX, TO3HABATEIbHBIX 3aj/lay, BBIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aMMOTIOHUMAHUIO
Y B3aMMOTIOMOIIIH B MPOILIECCE ITOM yUeOHOM AesITeTbHOCTH, TOTOBHOCTH OLICHUBATH
CBO€ TOBEJECHHWE W TMOCTYNKM CBOMX TOBApUIIEH C TO3WUIMKM HPABCTBEHHBIX U
MIPABOBBIX HOPM C YUETOM OCO3HAHUSI TTOCIEACTBUH MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHNUS O BELIECTBE U XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKU W COCTABJISIOIIUE
OCHOBY I TIOHUMAHUS CYIIHOCTH HAyYHOW KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

[TI03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJIyYEHHE HOBBIX 3HAHHUU I10
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUH,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YHUTATEIbCKOW KYJBTYpPhl, B TOM 4YHCIIE
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATypOi, MOCTYNHBIMU TEXHHUYECKUMU CpPEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

UHTEpEeC K OOYUYEHHIO U TO3HAHHIO, JI0003HATEIbHOCTh, TOTOBHOCTh U
CHOCOOHOCTh K  caMOOOpa30BaHUIO, MPOEKTHOW U MCCIIEJOBATEIbCKOM
JEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJIEHHOCTH M YPOBHSI OOy4Y€HUsS B
JIaTbHEHIIIEM;

4) ¢popMuUpOBaHUS KYJIbTYPHI 310POBb

OCO3HAHME IICHHOCTH JKW3HHM, OTBETCTBEHHOI'O OTHOLIEHHS K CBOEMY
3I0pPOBBIO, YCTAHOBKM Ha 3J0pOBBI 00pa3 >KU3HHU, OCO3HAHUE MOCIEIACTBUHA U
HENPUATHE BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS aIKOTOJIsl, HAPKOTUKOB, KYpEeHHS),
HEOOXOJMMOCTH COOJIIO/ICHUST TpaBui  OE30MAaCHOCTH TpU  OOpalIeHHUH C
XMMHYECKUMHU BEUIECTBAMU B OBITY U PEAJIbHOM JKU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEpEC K MPAaKTUUYECKOMY M3YUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBAKEHUE K TPYAY U pe3yabTaTaM TPYIOBOU AEATEIBHOCTH, B TOM YHCIIE HA OCHOBE
NPUMEHEHUsT NPEIMETHBIX 3HAaHUM 1O  XWMHHM, OCO3HAHHBIA  BBIOOP
VH/IMBHUIyaJIbHON TPAEKTOPUH MPOJOJIKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTH K XMMMHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCHEMHON Npo(heCCUOHATBHON AESTENbHOCTH U PA3BUTHSI HEOOXOAUMBIX YMEHHUM,
TOTOBHOCTb aJJaliTUPOBATHCS B MPO(HECCHOHATIBLHOM CpeIE;

6) 3K0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11eTIECO00pa3HOe OTHOLICHHE K IPUPOJIE KaK UCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIECTBOBaHMUS, NOHMMAaHHUE ILIEHHOCTH 3J0pPOBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXMYECKOMY 370POBbIO, OCO3HAHME LIEHHOCTH COOJIIOICHHUS
paBuJ O€30MaCHOTO MOBECHUS MPU padOTe ¢ BEIIECTBAMM, a TAKXKE B CUTYyalHsIX,
YTPOXKAOLIUX 310POBBIO U )KU3HU JIOEH;

CIIOCOOHOCTH NMPUMEHATHh 3HAHUS, MOJIy4aeMble MPU MU3YYEHHH XUMUU, IJIS
peleHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, ISl TOBBIIICHUS
YPOBHSI  DKOJIOTUYECKOW  KyJbTYpPhl, OCO3HaHUS TJIOOATBHOTO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM M MyTeW MX pelieHHs] MOCPEACTBOM METOAOB XUMUH,
HKOJIOTUYECKOTO MBIIUIEHNS, YMEHUS PYKOBOJCTBOBAaThCS UM B ITO3HABATEJIBHOM,
KOMMYHHMKAaTUBHOU U COLMAIBHOMN IIPAKTHKE.

METANPEIJMETHBIE PE3YJIBTATBI

B cocraBe MeranpeaIMETHBIX pPE3yJbTaTOB BBIIEISAIOT 3HAYMMBIE IS
(bopMHUpPOBaHKS MUPOBO33pEHUS OOIICHAYYHbIE TOHATHS (3aKOH, TEOPHsl, TPUHLIMII,
rumnoTe3a, (QaxkT, CHUCTEMa, IMPOLECC, OSKCIEPUMEHT U JApPYroe.), KOTOpble
UCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YUYEOHBIX NpEIMETax U MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
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HAy4YHOW KapTHUHE MHUPA, U YHUBEpPCAJIbHbIC YUCOHBIC NCUCTBUS (MIO3HABATEIBHBIC,
KOMMYHUKATHBHBIC, PETYJSITUBHBIC), KOTOpPHIE 0OECIeunBarOT (GopMUpOBaAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO y4eOHOM
NEeSATETbHOCTH.

ITo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIe J1eiiCTBUS

ba3oBble jioruvyeckue JeiicTBHS:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IMPU OCBOCHUU
3HAHWI: PACKpBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATH UX XapaKTepHbIE
MPU3HAKHU, YCTaHABJIMBATh B3aUMOCBSI3b C JIPYTUMHU MOHSTHUSIMH), UCIOJIb30BATh
MOHATHS JIJI1 OOBSICHEHUS OTMICIBHBIX ()AaKTOB U SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAINNKA XUMHUYECKHUX BEIIECTB W XHMHUUYECKHX PEaAKIUH,
yCTaHABJIMBATh MPUUMHHO-CIICACTBEHHBIE CBA3UM MEXAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTUYECKHUE paCCYyX ACHUS (MHIYKTUBHBIC, ACIYKTUBHBIC, 110 aHAJIOTUN),
JIeaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHHE TPUMEHSITh B TIPOIECCE TO3HAHWUA TOHATHS (MPEAMETHBIC U
MeTaIpeIMETHBIC), CHMBOJIMYECKHE (3HAKOBBIC) MOJICITH, UCIIOJIb3yEeMbIC B XMMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TTPEICTABICHUS —
XUMUYECKUN 3HAK (CHUMBOJI 3JIEeMEHTa), XUMUYeckas QopMmyla U ypaBHEHHUE
XUMHUYECKON PEAKIIUU — TMPHU PEIICHUN Y4eOHO-TTI03HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJETBHBIX TIPEJICTABICHUN BBISBISITE W XapaKTEPU30BaTh CYIIECTBCHHBIE
MPU3HAKN U3Y4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIUM,
BBISIBJIATH ~ OOIIME  3aKOHOMEPHOCTH, MNPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYHS B U3yUAEMbBIX MPOIIECCAX U SIBJICHUSX.

Bba3oBble uccienoBaTeIbCKHe 1€ CTBUSI:

YMEHHE HCII0Ih30BaTh IMOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHHUS, & TAKXKE B Ka4€CTBE OCHOBBI 11l POPMUPOBAHUS TUIIOTE3HI TIO TPOBEPKE
MPaBUIILHOCTH BBICKA3bIBAEMBIX CYKICHHI,

MPUOOPETEHUE ONbITa IO TUIAHUPOBAHWIO, OPTaHU3AMK W TIPOBEICHUIO
YUYEHUYECKUX DKCIEPUMEHTOB, YMEHHE HaONIoJaTh 3a XOJOM TpoIlecca,
CaMOCTOSITENTFHO TIPOTHO3UPOBATh €T0 Pe3yJbTaT, GOpMyINpOBaTh OOOOIICHUS U
BBIBOJIBI TI0 PE3yJIbTaTaM MPOBENEHHOTO OTMBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MpoJIeTTaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIHIO
pPa3TUYHBIX BUIOB U (HOPM MPEJCTABICHUS, TIOTyIaeMy0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4yHO-TIOMyJISIpHAs ~ JIUTEpaTypa XUMHUYECKOTO COJEp>KaHUS, CIPAaBOYHbBIC
nocoOusi, pecypcsl WHTepHETa), KPUTUYECKH OIICHUBATH MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO0 HH(POPMAITHIO;
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YMEHUE NPUMEHATh Pa3jIu4yHbIE METOJbl M 3aMpOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsSi BBITIOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33J1a4 ONPENEeNEHHOTO THUIIa, TPUOOPETEHUE ONBITA B
00JaCTM  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUH,
OBJIJICHUE KYJbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CHUCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANbHYIO (hOpMY MpeAcTaBlIeHUsI HHPOPMAIUU U
WUIIOCTPUPOBATh pEHIAEMbIE 3aa4d  HECIIOKHBIMUA CXEMaMH, JHarpaMMmaMu,
Ipyrumu popmamMu rpadKu U UX KOMOUHALIUSIMU;

yMEHUE UCIOJIb30BaTh MW aHaJIM3UpoBaTh B IIpolecce ydyeOHOH U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEIBCKOTO XO35IMCTBA M TPAHCIOPTA HA COCTOSHHUE OKPYXKAIOIIEH NPUPOIHON
CpEBbl.

KoMMyHMKAaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIC 1eHCTBHA:

YMEHHUS 33]1aBaTh BOMPOCHI (B XO/I€ Uajiora v (MJIM) JUCKYCCUH) MO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMyIMPOBaTH CBOU TMPEIJIOXKEHUS OTHOCUTEIHLHO
BBINIOJIHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHUS  NPEICTaBIATh  MOJYYEHHBIE  pe3yJbTaTbl  ITO3HABATEJIBHOM
JEATEIPHOCTH B YCTHBIX W TIMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pE3yIbTATOB BBINOJHEHUS XHUMHYECKOTO IKCIIEpUMEHTa (J1a00paTOPHOrO OMBITA,
1a00paToOpHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEMIECTB, YU4€OHOTO MPOEKTA);

YMEHHSI Y4eOHOTrO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIBHOM W MCCIIEIOBAaTEIbCKOM  JACATEIBHOCTH  IIPU  PELIECHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITNIOJITHEHHOM pabOThl U JpyTHE).

PerynsiTuBHBIC YHMBeEpPCAJbHbIC Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOSTENIbHO ONPENEsITh LENH JEATebHOCTH, MIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIHUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOMpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl yYeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJIATh WIM KOPPEKTHPOBATH
MIPEJIOKEHHBIM  QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C YYETOM
MOJIYYEHHUS] HOBBIX 3HAHUU 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pPe3yJbTaTa 3asBJICHHON LETH, yMEHHE
MCITOJIB30BATh ¥ aHAIIM3UPOBATh KOHTEKCTHI, IPEJIAraeMbI€ B YCIOBUU 33JIaHUN.

HPEAMETHBIE PE3YJIBTATHI

B cocraBe mpeaMeTHBIX pPE3yJbTAaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
cCoJlep>KaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbI€ 3HAHUSA, YMEHUS U CIOCOObI
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NEUCTBUN, chenupuIecKue I TpeAMETHOW obmactn  «XuMHS», BUIBI
JNEATEIbHOCTH 1O  IOJYYEHUWIO HOBOIO  3HAaHWSA, €ro  HHTEPIPETalNH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYyaIUsIX.

K konIy oOyuenus B 8 kj1acce npeMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUH:

e PpACKpBIBAaTh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHATHUM: aTOM, MOJEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMWYECTBO BEIIECTBA, MOJIb, MOJSIpHAas Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTa B COCMHEHUH, MOJISIPHBI 00BEM,
OKCHJl, KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTEIEHD
OKHUCJICHHS, XUMHUYECKasi peakius, KiacCU(UKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIMU PAa3JIOKEHUs, PEAKIUU 3aMEIICHUs, PEaKIuu
0OM€Ha, 3K30- U SHJOTEPMHUUYECKHE PEAKIINH, TEIUIOBOU 3(P(EKT peakiuu,
SAJIpO aToMa, JIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTallb, paANyC aToMa,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAsI KOBAJICHTHAsI CBSI3b, MOHHAs
CBS3b, HWOH, KAaTWOH, AaHWOH, pacTBOp, MaccoBas JOJs BEIIECTBa
(MporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHITUH W
MPUMEHSITh 3TU TTOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

e HCIOJBb30BaTh XHWMUYECKYI) CHUMBOJHMKY JUIS COCTaBJIeHUS (HOpMYT
BEILIECTB U YPABHEHUI XUMHUYECKUX PEAKIIHIl;

e ONpENENsATh BAJCHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COCIMHECHMSIX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCY COCIMHEHHUM IO
dbopmynam, BHUA XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPraHUYECKUX COEAUHEHUSX;

e packpbiBaThb cMbici Ilepuonnueckoro 3akona JI. WM. Menaeneena:
JIEMOHCTPUPOBATh TMOHUMAHUE TNEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT WX MOJOXkeHUs B llepromndeckoil cucreme,
3aKOHOB COXPAHEHUs MAcChl BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUE€HUSsI, 3aKOHa ABOTrajpo;

e OINKCHIBATh W XapakTepu3oBaTh TaOiuuHyto dopmy Ilepuoanueckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3iudaTh TMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «modounas noarpynna (b-rpymnma)y, mansie u
OOMNbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepumomnueckas cucTteMa XuMuUdeckux d3iemeHToB J[. U
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB

18



XUMHUYECKUX JIEMEHTOB (COCTaB M 3apsia sapa, 001ee 9uciio IEKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKHE peakiuu (M0 YUCIY M COCTABY YYACTBYIOUIMX B PEAKIINH
BEIIECTB, [0 TETJIOBOMY dPPEKTY);

XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPKAasi ONMUCAHUE MPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMHUUECKUX PEAKIIHIA;

MPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTU OT UX KaUE€CTBEHHOIO
COCTaBa, BO3MOXXHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUNA B
Pa3TUYHBIX YCIOBHUSX;

BBIYHCIIATh OTHOCUTEIIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIIECTB,
MacCOBYIO JIOJIIO XMUMHYECKOTO »JJeMeHTa Mo (opmylsie CoeauHEHUs,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuy;

MIPUMEHSATH OCHOBHBIE OTIEPAIIN MBICIIUTECILHOMN IEATeTLHOCTH — aHATIU3 U
CHUHTE3, CpaBHEHHE, OOO0OIICHHE, CHCTeMaTH3aIuio, Kiaccu(uKalmio,
BBISIBJICHHE TPUYUHHO--CIICJCTBEHHBIX CBS3€H — JJIi U3Y4YEHHUS CBOMICTB
BCIIECTB M XHWMHUYECKHX PpEaKIMi, eCTCCTBEHHO-HAYYHBIC METOJIbI
MO3HAHUS — HAOJIOJCHWE, W3MEpPEHHEe, MOJCIMPOBAHUE, SKCIECPUMEHT
(peanbHBIN U MBICJICHHBIN);

CJIEIOBATH MMPaBUJIaM MOJIb30BaHUS XUMHUECKOU MOCYAO0N U JIa0OpaTOPHBIM
o0opyJoBaHUEM, a TaKXe TmpaBuiIaM oOOpalleHus C BeElIeCTBaMU B
COOTBETCTBHM C WMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(BoopoJia ¥ KHCIIOpOJa), TPUTOTOBJICHUIO PACTBOPOB C OMpeeIEHHON
MacCoBOM J0Jiell pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATh U MPOBOIUTH
XUMHUYECKHAE DKCIEPUMEHTHI TI0 PACTO3HABAHUIO PACTBOPOB INMEIOYCH U
KHCJIOT C TOMOILbIO UHJIUKATOPOB (JAKMYC, (PeHON(PTAICHH, METUIOPAHK

U IpyTHE).

K xonIy oOydenus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIONTUXCSI YMEHUM:

pPACKpBIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHATHN: XUMHWYECKUU
AJIEMEHT, aTOM, MOJIeKyJa, HMOH, KaTHOH, aHWOH, MPOCTOE BELIECTBO,
CJ0KHOE BEIIECTBO, BAJECHTHOCTb, 3JIEKTPOOTPULATEIIBHOCTh, CTETIEHb
OKHUCJICHHS, XUMUYECKasl PEaKIUsi, XUMUUYECKasi CBSI3b, TETIOBOU A (dEKT
peakiuu, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HE3JICKTPOJIUTHI, JJICKTPOJUTUYECKAs UCCOIMALIMS, PEAKIMd HOHHOTO
oOMeHa, KaTaJu3aTrop, XHUMHYECKOE paBHOBECHE, OOpaTUMbIE U
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HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIILHO-BOCCTAHOBUTEIBHBIC PEAKITUH,
OKHCJIUTENb, BOCCTAHOBUTEND, OKUCIICHUE U BOCCTAHOBJIEHUE, AJUIOTPOIIHS,
aM(pOTEPHOCTb, XUMHYECKast CBSI3b (KoBayeHTHas, MOHHAs,
MeTayuInyecKas ), KpucTaInyeckas pemeéTka, Koppo3usi METauioB, CILIABHI,
CKOPOCTh XMMHUYECKOW PEAKLIHH, MPEAECIBHO JIOIMYCTUMas KOHLIEHTPaUUs
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MIPUMEHSTh 3TU OHATHUA MPU ONMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0O CHMBOJIMKY JJII COCTaBlieHUS (opMy
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

ONPEAEHATh BAJICHTHOCTh U CTEIIEHb OKUCICHUSI XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOIO COCTaBa, NPUHAIJIEKHOCTh BEIIECTB K
OTNpEeNEIEHHOMY KJIACCY COEIMHEHUU 1o ¢opMmysaMm, BHII XUMHUYECKOU
CBsI3U (KOBaJI€HTHAs, WOHHAS, METAJUIMYECKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPaxX HEOPraHUYECKHX COCAMHEHUH, TUI KPHUCTAJUITUMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA;

packpsiBath cMmbica Ilepuonmueckoro 3akoHa J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €r0 IOHUMAHHWE. ONHUCHIBATH M XapaKTePU30BaTh
Tabnuuynyto popmy Ilepuoamdeckoi CUCTEMBbl XHMHUYECKUX AIIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas mnoArpynmna (A-rpymma)y U «mobouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HauYeHUs1, KOTOPbIC UMEIOTCS B IEPUOIMUECKON TaOIUIIE, C YNCITOBBIMH
XapaKTepUCTUKAMHU CTPOEHUS aTOMOB XMMHUYECKHX JIEMEHTOB (COCTaB U
3apsin  sanapa, oOllee YUCIO DJJISKTPOHOB U pacHpeesieHue HX 0
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHEHHUH
CBOWCTB JJIEMEHTOB M MX COCAMHEHUHN B Ipeleax MaJlbIX IEPUOJOB U
TJIABHBIX MOJATPYIIL C YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATH XUMUUYECKUE DJIEMEHTHI, HEOPraHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBy Y4YAaCTBYIOIIUX B peaKIuu
BEIIECTB, MO TEIJIOBOMY 3(P(HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHMCIICHUS
XUMHUYECKHUX IJIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOIMIME M CHenU(PUYECKUE XUMHYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, TMOJITBEPKIAs OIMNHCAHUEC
IIPUMEPAMU  MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHWUW COOTBETCTBYIOLIMX
XAMUYECKUX PEAKIIHI;

COCTaBJISITb YPABHEHUS DJICKTPOJMTUYECKOM JIHUCCOLMAUMU  KHUCJIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLIUI HOHHOIO
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oOMeHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIIUMA
MOCPEJACTBOM COCTABJICHUS JICKTPOHHOTO OalaHca 3TUX PEaKIIHiA;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHSI,
BO3MOYKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUH B Pa3TUIHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAacCChI BEIIIECTB,
MaCCOBYIO JIOJIO XHMHYECKOTo djieMeHTa 1o ¢GopMylie COEIUHEHUS,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPABHEHUIO
XAMHUYECKOMN pEaKIuu;

co0JIro1aTh IpaBUJiia MOJIH30BAHUS XMMUYECKOM IMOCYI0M U 1Ta00paTOPHBIM
obopy/loBaHMEM, a TakK)e TMpaBwia oOpalieHus C BeEIIeCTBAMU B
COOTBETCTBHM C MHCTPYKIMSIMH TIO BBIMIOJHEHUIO JTA0OPAaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB
(aMMHaKa 1 yTJIEKUCIIOTro ra3a);

MIPOBOJAMUTH PEAKIIUHU, TTOATBEPKTAIOIINE KaueCTBEHHBIN COCTaB Pa3IMIHBIX
BCIIIECTB: PACIIO3HABATH OIBITHBIM IyTEM XJIOpUI-, OpPOMHI-, HOIUI-,
KapOoHart-, ¢ocdar-, cunmkar-, cyiabdar-, TUAPOKCHUII-MOHBI, KATHOHBI
aMMOHHUSI W HWOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax HEOPTaHMYECKUX BEIICCTB;

MIPUMEHSITH OCHOBHBIC OIEpPAIIMK MBICIIUTEIILHOM JEATEIbHOCTH — aHAJIU3 U
CUHTE3, CpaBHEHHE, 0000ICHNE, CHCTEMAaTH3aIINIO, BBISIBIICHHE TPUYUHHO-
CJICICTBCHHBIX CBSI3eH — JUIA M3YYCHHS CBOWCTB BEIIECTB M XMMHUYCCKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOII0ICHHE,
U3MEpEeHNe, MOCITMPOBaHUE, IKCIICPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KoanuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u dueKkTpoHHbIe (LM pPOBbLIE)
n/n TeM MPOrpaMMbl Bcero Kontpoanuere Tpakrieckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znen 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA
XuMmusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 9 bubnnoreka IIOK
MPAKTUYECKOU NEeSATEIbHOCTH https://m.edsoo.ru/7f41837c
YeloBeKa
12 BemecTBa 1 XumMudeckue 13 1 bubnnoreka IIOK
peakuuu https://m.eds00.ru/7f41837¢c
Wroro mo pazneny 18
Pasnen 2. Baxkneiimme npeacTaBuTe/ I HEOPraHMYECKHUX BelIECTB
91 Boznyx. Kucnopon. Ilonsitue 5 1 bubnuoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
Bonopoa.Ilonstue o kucinorax bubnmnorexka HOK
2.2 11 1
U COJISIX https://m.edsoo.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6muoreka [JOK
OCHOBaHMAX https://m.edso0.ru/7f41837c
94 OCHOBHBIE KJIACCHI 11 1 1 bu6nuoreka [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c
Hroro no pazneny 32

Pasznea 3. [lepuoguyeckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /[. U. MenaesneeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PeAKIIUN
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[Tepuoanueckuii 3aKOH U
IIepnonnueckas cucrema

bubnunoteka LIOK
S| oo LH. |7 s m oo 81557
aToMa
XUMHUYECKas CBS3b. BuGmorexa LOK
32 OxucamTensHo- 8 . https://m.eds00.ru/7f41837¢c
BOCCTAHOBUTCIBbHBIC pCaKHI/II/I
Bbubnnoreka IJOK
Hroro no pasaeny 15 https://m.edsogrou/7f41837c
PesepBHOE Bpems 3 bubmorexa LHOK
https://m.edso0.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68 4

I[TPOT'PAMME
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9 KUIIACC

KoauvecTBo 4yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3ieioB H TeM uudpoBbIe
Ne ii/m P Kontpoabnsie IlpakTuueckue (uidpp )
NMPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThbI padoThI
pecypcbl
Paznein 1. BeniecTBO 1 XUMHUYeCKHE PeaKIUU
11 [ToBTOpeHue u yriyOiaeHue 3HaHu 5 bubnnoreka [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 1 bubmmoreka [JOK
' peaxiui https://m.edso0.ru/7f41a636
13 DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKUE PEAKLUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTa/uibl M HX COeIMHEHUS
91 OO0m1as XxapakTeprucTUKa XUMHYECKUX 4 1 bubnmnorexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepucTUKa XUMUYECKIX
2.2 BHCHI\iCHTO]f V|A?F nbl. Cepa u eé 6 1 brbmmorexa LTOK
' py - -eP https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XapakKTepuCTHKa XUMHUYISCKUX
2.3 anemMeHToB VA-Tpymimsl. A30T, pochop U ux 7 1 bubnmorera LHOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XapakKTepuCTHKa XUMHUYISCKUX
2.4 3neMeHToB |VA-rpymmel. Yriepon u 8 1 1 bubnmorexa LOK
' . Py ) P https://m.edsoo.ru/7f41a636
KPEMHUI U UX COeAMHECHUS
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Hroro no pazneny

Pa3gen 3. MeTa/lJIbI M MX COeAUHEHUS

25

. bubnuorexa [{OK
A 4
3 Obmue cBofcTBa MeTaNIOR https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxxuelinme Metayuibl 1 UX COEIUHEHUSI 16 https://m.edsoo.ru/7f41a636
Wroro mo paszneny 20
Pa3zpnen 4. Xumus u okpyxamomas cpeaa
4.1 BerecTBa 1 MaTepualibl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Wroro mo pazneny 3
Pe3epBHOE Bpemst 3 bubmorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KIIACC
KonunuyectBo yacos
Ne i/ Tema ypoka
Bcero
ITpeamer xumuu. Posb XMMuu B )KU3HU yesioBeka. Tena u BelecTsa
[TonsTHE 0 METOAX O3HAHUS B XUMUU
3 [Tpaktuyeckas padora Ne 1 «IIpaBuna paboTsl B 1aOOpaTOpUH U NPUEMBI OOpAILIEHUS C 1
1a00paTOPHBIM 000PYI0BAaHUEM
YucTtsle BemecTBa U cMecu. CiocoOsl pasjiesnieHus: cMeceit
[IpakTuueckas pabora Ne 2 «Pa3nenenue cmeceil (Ha mpuMepe OYUCTKU TTOBAPEHHOW COJIH)»
AToMBI 1 MOJIeKyJIbl. [IpocThie U ci10KHbIe BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE B XUMUH.
7 XUMHYECKHUE JIEMEHTHI. 3HaKW (CUMBOJIBI) XUMUYECKUX 2JIeMEHTOB. [lepuonnueckas Tabnuia 1
xumuueckux anemenToB .. Meneneena.
3 3aKOH MOCTOSHCTBA cocTaBa. XuMuueckue Gopmysibl. OTHOCUTEIbHAS AaTOMHAs U 1
OTHOCHUTEJIbHAS MOJIEKYJISIPHBIE MACCHI.
9 MaccoBast 10J11 XMMHUYECKOI'0 DJIEMEHTA B COEAMHEHUH 1
10 BaneHnTHOCTh aTOMOB XMMHUYECKUX 3J1€MEHTOB. OnpeielieHne BaJIeHTHOCTH 10 (hOpMYyJIaM. 1
11 CocraBnenue GopMys COeTUHEHUH MO BAJIEHTHOCTH. 1
12 duznyeckue 1 XUMUUECKHE SABJICHUS. XUMHUECKas peaKus 1
13 [Ipu3Haku 1 yciaoBus MPOTEKaHUS XUMHUECKUX peakuuid. TernoBoi a3 ekt XxumMuyeckon 1
peakuuu. DK30- U SHIOTEPMHUUECKUE PEAKIIUH.
14 3aKOH COXpaHEHMsI MAcChl BEIIECTB. XUMHUECKUE YPaBHEHUS 1
15 Knaccudukanus XuMru4ecKux peakiuii (COSTUHEHHS U Pa3I0KESHHS) 1
16 Peakinu 3amerenus u ooOMena. 1
17 M. B. JIoMmOoHOCOB — y4€HBI-HITMKIIONEeTUCT. O000IICHNE U CUCTEeMATH3AIIHS 3HAHUHA 1
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18 KonTponsHas padora Nel mo teme «BemecTBa 1 XUMUYECKHIE PEAKITAN

19 Bo3ayx — cmech razoB. CocraB Bo3myxa. Kucinopog — aseMeHT u mpocroe BeriectBo. O30H

20 Du3nyecKue ¥ XUMUIECKIE CBONCTBA KUCIOPOa (Peakiuu OKuCIeHus, ropenue). Crocoosbl 1
MOJTy4eHUsI KUCIIOPO/Ia B JIA0OPATOPUH | MIPOMBIIIEHHOCTH. [IprMeHeHne Kuciopoaa.

21 TormmBo (HedTh, yroias U MeTaH). 3arpsa3HeHre BO3/1yXa, CIIOCOOBI €ro MPeI0TBPaICHUS 1

99 [Tpaktuueckas padora Ne 3 mo Teme «Ilomyuenue u cobnpanue KUCIOpoaa, U3yIeHHE ero 1
CBOMCTB»

23 OKcupl. 1
Bomopox — anemeHT 1 nmpoctoe BemecTBo. Haxoxaenue B npupoie. CrocoObl MOTydeHUs

24 BOJIOpoJia B TabopaTopuu. Ou3nuecKue U XMMUYECKHUE CBOMCTBA Boiopoa. [IpumeHeHune 1
BOJIOPOJIA.

o5 [TpakTudeckas padora Ne 4 mo Teme «Ilomydenue u cobupanue BOIOpO/Ia, U3YICHUE €T0 1
CBOWCTB»

26 Kucnotsl. [TonsiTue 06 nHIMKAaTOpaXx. 1

27 Conu. 1

28 Yok 3aKperieHus: 3HaHUH. 1

29 KonuuectBo BemectBa. Monbs. MosnsipHas Macca 1

30 MoutsipHbIii 00BEM Ta30B. 3aKOH ABOTAIPO 1

31 Brruncnenust maccrbl, 00b€Ma ra3a, KOJTUYECTBA BEIECTBA 110 €r0 H3BECTHOMY KOJIUYECTBY 1
BEIIECTBA, Macce UM 00BEMY

32 Brraucnenus Kom4yecTBa, MacChl BEMIECTBA, 00beMa Ta3a 10 ypaBHEHUSAM XUMHUECKUAX PEaKIIni 1

33 Brruncnenus 00bEMOB ra3oB M0 ypaBHEHUIO PEAKIIUU Ha OCHOBE 3aKOHA 00BEMHBIX OTHOIIEHUH 1
ra3oB

34 [ToHsiTHE O TEPMOXUMUYECKOM ypaBHEHUHU. PacdeTsl Mo TEPMOXUMUYECKUM YPaBHEHUSIM.

35 dusnyeckue U xXUMUYeCcKUe cBOMCTBA BOabl. CocTaB OCHOBAHUM.
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Bo;[a KaK paCTBOPUTCIIb. HaCLIH_[eHHBIe N HCHACBIIICHHBIC paCTBOPHI. MaccoBas J0JIA BEUICCTBA

36 1
B pacTBOpE
37 Pemenue 3a1a4 ¢ MCIOJIb30BaHUEM MOHATHS MAaccoBas J10Ji1 paCTBOPEHHOTO BEIECTBA. 1
38 [Ipaktudeckas padora Ne 5 mo Teme «IIpuroroBieHrne pacTBOPOB ¢ OMPEACIEHHON MacCOBOM 1
JIOJIEN PAaCTBOPEHHOIO BELIECTBA
39 KonTpoapHas padora Ne2 mo teme «Kucnopoa. Bomopoa. Bona» 1
40 Oxkcupsl: cocTaB, Kiaccu(uKalys, HOMEHKIATypa 1
41 [TonyueHne n XMMUYECKHE CBOMCTBA KUCJIOTHBIX U OCHOBHBIX OKCHJIOB. 1
42 OcHoBaHHUsI: COCTaB, KiaccuuKaIys, HOMEHKIATypa 1
43 [Tomyyenue u XuMHYECKHE CBOMCTBA OCHOBAHUM 1
44 Kucnotsr: cocras, knaccuduxaiys, HOMEHKIATypa 1
45 [Tomy4yenne 1 XUMHYECKHUE CBOMCTBA KUCIOT 1
46 Counu (cpenHue): HOMEHKIATypa, CIOCOObI MOTyYeHHs], XMMUYECKHE CBOUCTBA 1
47 I'eneTndeckas cBsI3b MEXKy KlacCaMu HEOPraHUYECKUX COCINHEHHUN 1
48 O06o01IeHre u cucTeMaTu3alus 3HaHu| 1
49 [IpakTuueckas pabora Ne 6. Pemenune skcnepuMeHTaNbHbIX 3aa4 10 TeMe «OCHOBHBIE KJIaCChl 1
HEOPraHMYECKUX COEIUHEHUI»
50 Kontponbnas padota Ne3 o teme "OCHOBHBIE KJIaCChl HEOPTAHUUECKUX COEAMHEHUN" 1
51 EctecTBeHHBIE ceMelCcTBa XUMHUECKUX dJIEMEHTOB. AM(DOTEPHOCTD. 1
52 Otkpeitue /1. 1. MenaeneeBsIM MepuoguIecKoro 3aK0oHa. 1
53 Crpoenne atomoB. CoctaB aTOMHBIX s1iep. M30Tomsl 1
54 CtpoeHnue 2JIeKTPOHHBIX 000JI09eK aTOMOB 371eMeHTOB [lepuoanueckoii cucremsr /1. 1. 1
Menneneena
55 ITepuonnueckuit 3akon /I.1. MenzeneeBa u cTpoeHUE aToMa. 1
56 XapakTeprucTHKa XUMUYECKOT0 3JIEMEHTA O ero nojoxxkeHuto B [lepuoanueckoit cucreme /1. U. 1

Menneneesa
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3nauenue [lepuonnyeckoro 3akoHa Juisi pa3BUTHs Hayku U nnpaktuku. . . Mennenee —

>7 YYEHBIM, IEJAror U rpa)XKJaHuH !
58 HNoHHas xumMu4eckas CBSI3b 1
59 KoBasieHTHAs HENOJIApHAs XUMUYECKasd CBS3b 1
60 KoBajieHTHas MOJIIpHAs XUMHUYECKast CBA3b. DJICKTPOOTPULIATEIIBHOCTD. 1
61 CTeneHb OKUCICHUS 1
62 OKHUCIUTEbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU 1
63 OKHCIUTEIN U BOCCTAHOBUTEIIN 1
64 MeTo[1 35IeKTpOHHOTO OaaHca. 1
65 Kontponbnas padota Ne4 o teme «CtpoeHne atoma. XMMHUECKAsE CBS3b» 1
66 PesepBHeIit ypok. O000IICHHE U CUCTEMATH3AIIHS 3HAHHH 1
67 PesepBurlit ypok. O0001IeHE U CUCTeMATHU3AIIHs] 3HAHH 1
68 PesepBHeIit ypok. O000IICHHIE U CUCTEMATH3AIIHS 3HAHHH 1

OBHIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68
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9 KUIIACC

KoanuecTBO yacos
Ne i/ Tema ypoka
Bcero
1 [Tepuonuueckuii 3akoH. [lepuoanueckas cucrema xuMuueckux sneMeHToB J[. 1. Menaeneesa 1
2 3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB XUMUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOIOB 1
3 Knaccudukanus 1 HOMEHKIIaTypa HEOPTaHUYECKUX BEIECTB 1
4 Buapl XuMu4ecKo# CBS3M M TUIIBI KPUCTAJUTMUYECKUX PEIIETOK 1
5 Kiaccudukanus XuMHIeCKUX peaKIiil 10 pa3InYHbIM IMPHU3HAKAM 1
6 [TonsiTHe 0 CKOPOCTH XUMHUYECKOU peakiuu. [IoHsITHE O TOMOTEHHBIX U T€TEPOTCHHBIX 1
peakmusax
7 [TonsiTue 0 XxumMu4eckoM paBHOBecHH. DAKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOM peaKkIuu 1
Y TIOJIOKEHUE XUMHUYECKOTO PaBHOBECHS
8 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINU 1
9 KonTponbnas padota Nel no teme «IloBropenue u yriryOiieHne 3HaHUN OCHOBHBIX pa3/IeioB 1
Kypca 8 Kiacca»
10 Teopus snexkTponuTrueckoit nucconuanuu. CUIbHBIE U ca0ble YEKTPOTUTHI
11 HonHbIe ypaBHEHHS peakui
12 XUMHUYECKHE CBOMCTBA KUCIOT U OCHOBAaHUH B CBETE MPEACTABICHUI 00 dJEKTPOIUTHUECKOM 1
JIACCOIAIIN
13 XUMHUYECKHE CBOMCTBA COJIEH B CBETE MPEACTABICHUHN 00 3NMEKTPOTUTHIECKON AUCCOIHAIIH 1
14 [TonsiTe 0 TUIpONU3E Coneit 1
15 O0001IeHNEe U CHCTEMATH3AIMs 3SHAHUH 1
16 [TpakTrueckas padota Ne 1. «Pemenne skciepuMeHTATBHBIX 3379 1
17 KonTponbHas padota No2 mo Teme « INEKTPOIUTHUYECKAs AUCCOIUAINS. XUMHUECKUE PEAKITII 1
B pacTBOpax»
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18 OOm1ast xapaKTepUCTHKA raJIoreHOB. XMMHUYECKHE CBOMCTBA Ha IIPUMEpPE XJIopa 1

19 Xnoposogopon. CoisiHas KMCI0TAa, XUMUUYECKHE CBOMCTBA, IIOJy4YEHUE, IPUMEHEHHE 1

20 [TpakTuyeckas padora Ne 2 o Teme «VI3yueHne CBOWCTB COJISTHOM KHCIOTHD» 1

21 Bbruncnenus no ypaBHEHUSIM XUMHUECKUX PEAKLUH, €CIIM OJIMH U3 PeareHTOB JaH B U30bITKE 1

99 Oom1as xapakrepucTrka 31eMeHToB VIA-rpynmel. AnnorponHsie MOAU(UKALIUY CEPHI. 1
HaxoxneHue cepbl 1 €€ COEIMHEHUI B PUPOJE. XUMUYECKHE CBOMCTBA CEPBIL.

23 CepoBoniopoi, cTpoeHue, GU3NIecKrue 1 XMMUYECKHE CBOMCTBA

24 Oxcunpl cepbl. CepHast KMCI0Ta, (PU3MYECKHE U XUMUUECKUE CBOICTBA, MPUMEHEHUE 1

o5 XUMUYECKHE peaKkliny, JIeXKalllie B OCHOBE IIPOMBIIIIIEHHOT'O CII0C00a MOJIy4YeHUsl CEpHOI 1
KHCIIOTBI. XMMHUUYECKOE 3arpsi3HEHUE OKPYKatoIIel Cpeibl COETMHEHUSIMU CEPBI

26 [TpakTuueckas pabota Ne3 "M3yueHune cBONCTB CEpHOIl KUCIOTHI B pacTBOpe” 1

27 Brrunciienne MaccoBoil 1071 BbIXOAA MPOIYKTa PEAKIIMU

08 OO1m1ast xapakTepucTHKa 31eMeHTOB VA-rpynnbl. A30T, paclipoCcTpaHeHHE B IPUPO/IE, 1
¢du3nyeckre 1 XUMHYECKHE CBOMCTBA

29 AMMuax, ero puznyecKrue 1 XUMUYECKUE CBOMCTBA, MOJIYyUYEHHE U IPUMEHEHHE

30 A30THas KUCNoTa, €€ (hru3nyeckre 1 XUMHUYECKUe CBOMCTBA 1

31 Hcnonb30BaHue HUTPATOB U COJIEH aMMOHUS B Kau€CTBE MUHEPAIbHBIX Y00peHU. 1
XUMHUYECKOE 3arpsI3HEHUE OKPYIKAIOLIEN Cpebl COEAUHEHUSIMH a30Ta

39 docop. Oxeun pochopa (V) u pochopHas kucnora, Gpuznyeckue 1 XMuMUIECKHE CBONCTBA, 1
MOJIy4YeHUe

33 Hcnonb3oBanue GochaToB B KaUeCTBE MUHEPATIbHBIX y100peHUH. 3arpsi3HeHne IpupoaHOM 1
cpensl hochatamu

34 [IpakTuueckas pabota Ne 4 o teme «Penienne s3kcriepuMeHTaIbHbIX 33134 10 TEME 1
"[loarpynmna azora"»

35 VYrnepon, pacnpocTpaHeHue B Ipupoie, GU3NIecKue 1 XUMHIECKUE CBONCTBA 1
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Oxcunsl yraepojaa, ux (pu3nveckre U XUMHYECKUE CBOMCTBA. DKOJIOTUIECKHE MTPOOIEMBI,

36 1
CBsI3aHHBIE ¢ OKcuaoM yriepoaa (1V)
37 YronbpHas KUCIIOTa U €€ COH 1
38 [TpakTuueckas pabota Ne 5 mo reme "llonyuenue yrinekucnoro ra3za. KauecTrBeHHas peakius Ha 1
KapOoHaT-MOH"
39 [lepBoHauaIbHBIE TOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAMHEHUSIX yriiepoa 1
40 Kpemuwuii u ero coequHeHus 1
41 O6o06menue o Teme "Hemeramibr" 1
42 KonTponbnas padota Ne3 no teme «BaxxHeilre HeMeTalljIbl U X COSTUHEHUS 1
43 OOm1ast XxapaKTepUCTHKA XUMHUYECKUX DJIEMEHTOB — METAJUIOB. MeTaluTnuecKasi CBSI3b 1 1
MeTaJuIn4YecKas KpUCTAInYecKas peméTka. Ou3nuecKkue CBOCTBa METAIOB
44 XUMUYECKUE CBOWCTBA METAIJIOB. DIEKTPOXUMHUYECKUN Pl HAPSHKEHUI METaIOB 1
45 O61ue cnocoObl nonyyeHus: MmetamuioB. CruiaBbl. BeruncieHus no ypaBHEHUSIM XUMUYECKUX 1
peaKIHii, €CII OJMH U3 PeareHTOB COJCPKHUT PUMECH
46 [ToHsITHE O KOPPO3UH METAIIOB 1
47 [IlenouHbIEe METAIITBI 1
48 Oxcupl U TUIPOKCUIBI HATPUSL U KaJTust 1
49 [IlenouHO3eMENBHBIE METAIIIIBI — KAJIbIMK U MarHui 1
50 Baxaenmme coeTMHEHNS KaJIBITHS 1
51 O06o011eHne 1 cucTeMaTu3alys 3HaHuH 1
52 XKécTtkocTb BOJBI U CIOCOOBI €€ yCTpaHEHUS 1
53 IIpakTryeckas padora Ne 6 mo Teme "YKEcTKOCTh BOJIBI M METO/IBI €€ yCTpaHeHHs" 1
54 AtoMuHUI 1
55 AMpoTepHbIe CBOICTBA OKCHJIA M THIIPOKCUIA 1
56 Kenezo 1
o7 Oxcupl, ruapokcuabl u coiu xenesa (1) u sxenesa (111) 1
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58 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
59 [IpakTrueckas padota Ne 7. Pemenue sxcriepuMeHTaIbHBIX 3a/1a4 10 TeMe «BakHeimue 1
METaJIJIbl U UX COCIMHEHUS
60 Brrurcnenus 1o ypaBHEHUSIM XUMHUYECKUX PEAKIIUN, €CIIM OJIMH U3 PEareHTOB JaH B H30BITKE 1
WM COACPIKUT MPUMECH. BBIYHCIIEHUST MAacCOBOH JI0JIM BBIXO/A MPOYKTa PEaKIUU
61 O06o0mieHne 1 cucTeMaTu3aIys 3HaHUH 1
62 KonTponbnas pabota Ne4 o Teme «BaxHeilre MeTalIbl U UX COSTUHEHUS 1
63 BemiectBa 1 MaTepualibl B MOBCETHEBHOM JKU3HHU YEIOBEKA 1
64 XUMUYECKOe 3arpsi3HEHUE OKPYIKaIOIIEeH cpebl 1
65 Ponb xumum B perieHnH 3K0JIOrMUECKUX NpoodaemM 1
66 PesepBHblil ypok. O6001IeHHE U CUCTeMAaTHU3alHs 3SHAHUMA 1
67 PesepBHEIil ypok. O000IICHHE U CUCTEMATH3AIHS 3HAHHA 1
68 PesepBHrlil ypok. O600IIeHHE U CUCTEMAaTHU3aIHs 3HAHHHA 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V1A YHEHUKA

» Xumus, 8 knacce/ ['abpuensa O.C., Octpoymos WU.I'., Cnaakos C.A.,
AxnmonepHoe obmectBo «M3aarenberBo «lIpocBemenne»
* Xumus, 9 kiacc/ I'adpuensu O.C., OctpoymoB WU.I'., Cnagkor C.A.,

AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://m.edsoo.ru
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