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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOIl MPOrpaMMbl OCHOBHOT'O
obmero oOpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE (enepabHOU
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O IeNAX, OoO0mel cTpaTterud oOydeHus,
BOCIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpPEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3fiesiaM U TEMaM IporpamMmbl 110 XUMHH, OIIPEIEISIET KOJINYECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEMYIO IMOCIeA0BaTEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, JIOTUKH Y4eOHOTO
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTENIbHOM MpOrpaMMbl Ha
YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a TaKKe TpeOOBaHUM K pe3yabTaTaM 00yYeHHs] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHON
JEeSITeILHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHUE XUMUH CIY)XHUT OCHOBOW [T (YOPMUPOBAHHSI MUPOBO33PEHHS 00Y4YaIOIIETOCs, €T0
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pemieHust TI00aNBHBIX TPOOJEM YCTOHYMBOTO pa3BUTUSI YEJOBEYECTBA — CBHIPHEBOM,
HHEPreTUUECKOH, MUILEBOM U HKOJIOTUYECKON 0€30IacHOCTH, MPOOJIeM 31paBOOXPAHEHUS.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIbHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodecCOHATBLHOM 1eATeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTEeCTBEHHO--HAyYHOH IPaMOTHOCTH 00yYaroIUXCs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO--HAyYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPBIM SBISETCS TMeJaroruvyeckyd aJanTUPOBAHHBIM OTpakeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aroIKUMHUCS CUCTEMBbI NTePBOHAYAIBHBIX MOHATHIH XUMUHU, OCHOB HEOPIraHWYECKON XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX IIOHATUN OPraHUYECKON XUMUMU.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XHUMHHU C(HOpPMHUpPOBaHA HA OCHOBE CHCTEMHOTO
nonxona k e€ mzydenuro. CopepxaHue CKJIQJbIBACTCSI U3 CHUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHMS,;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIIbHO OT OJHOTO YPOBHA K JPYromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOTUT (HOPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKON HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUNH — BaXXHEWIIMX (PAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GopMHpOBaHMM W pPa3BUTHM T[103HABATEIbHBIX YMEHMM M HMX MPUMEHEHMH B Yy4eOHO-
MIO3HABATEJILHOM U yuyeOHO-HMCCIIEJ0BATENIBCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTrO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHWH XUMUU Ha YpOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMsI Ba)XXHOE 3HAUYEHHE
npuoOpenu Takue e, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEMaTHYeCKOoe NpUOOIIeHHne OOydJaroUuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— obecreueHrne YCIOBHH, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OOYYAIOMIMMUCS OIbITa
pa3HOOOpa3HON JeATEeIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KJIIOUYEBBIX HABBIKOB (KIIFOUYEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quciae YMEHMHA OOBSCHATH M OIICHHWBATh SIBICHUS OKPYXKAIOIIEr0 MHUpA, UCHOJIb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHUMaHHs [IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYOBOM JEATEIBHOCTH B LIENAX COXPAHEHMSI CBOETrO 3J0POBbA M OKPYKAIOIIEH MPHUPOIAHON
Cpenbl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOITIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezeln), B 9 kiacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayabHbIE XUMHYECKUE TOHATHS

[Ipenver xumuu. Ponb XUMHHM B JKU3HM 4elOBEKa. XUMHUS B cUCTeMe HayK. Tema u
BemecTBa. Dusnueckue CBOWCTBAa BELIECTB. ArperaTHoe cocTosiHue BemiecTB. llonstue o
METO/Iax MO3HaHMs B XUMHH. UnCThIe BemecTBa U cMecu. CiocoObl pa3ieiieHus: CMecei.

ATOMBI M MOJIEKYNIBI. XUMHYECKHE O3JeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[TpocThle U CIIOKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHMYECKHX JJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemlecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCUTEIbHAsT MOJIEKYIIIpHAas
Macca. MaccoBast 1011 XUMHUYECKOI'O DJIEMEHTA B COEMHEHUH.

KomnuectBo BemecrBa. Monb. MonsipHas macca. B3auMocCBsI3p KOJIMYECTBA, MAacChl M
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérsl mo GpopmysiaMm XUMHUUECKUX COCTUHEHUH.

dusnueckue U XUMHUYECKUE sBIEHHs. XHUMHYEecKass peakuus U e€ NpHU3HaKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHe ypaBHeHUs. Kimaccupukanmsi XUMHYECKIX peaKkuit
(coenuHeHus, pa3oKeHUs, 3aMeIIeHUsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XHMHUYECKOW MOCYJI0M, MpaBUiIaMu pabOThl B J1abOpaTopuu M NMpHUEMaMU
oOpareHusi ¢ J1abOpaTOpHBIM O0OpPYJOBAaHUEM, M3YYEHHE U ONMUCAaHUE (DU3UYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE (PU3NUECKUX (TIJIaBJICHUE BOCKA, TasHUE JIba,
pacTupaHue caxapa B CTyIKe, KUIIEHUE U KOHJIEHCAllUsl BOJbI) 1 XUMHUECKUX (TOpEeHUe CBEYH,
IPOKaJIMBaHUE MEAHOH MPOBOJIOKH, B3aUMOJICHICTBHE MeJla ¢ KUCIIOTO) sIBIEeHUH, HabIoaeHne
U ONMCaHWE TIPU3HAKOB TPOTEKAHUS XUMHUECKMX peakiuii (pa3loKeHWe caxapa,
B3aMMOJICIICTBHE CEPHON KHMCIOTHI C XJIOpHIOM Oapusi, pasioxkeHue rugpokcuaa meau (1) mpu
HarpeBaHuu, B3auMoJeiicTBue jxene3a ¢ pactBopoM coiu meau (), m3ydenme crnoco6oB
pas3jieleHuss CMecel: C IOMOINbI0 MarHuTa, (WIBTPOBAaHHE, BBIIAPUBAHUE, IUCTHIUIALUA,
xpomarorpadus, TpOBENEHHE OYUCTKH TIOBAapEHHOW COJHM, HAONIOIEHNEe W OINHCaHHe
pe3yJIbTaTOB TPOBEACHUS OIbBITA, HLUIIOCTPHPYIOMIETO 3aKOH COXPAaHEHHsI MAacChl, CO3JaHHE
Mo/Jiesielt MOJIEKYI (IIapOCTEP KHEBBIX ).

BaskHeiiue npeacTaBuTeIM HEOPraHUYECKHUX BeleCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3ia€MEHT M IpOCTOE BEIIECTBO.
Haxoxnenue kuciaopoja B mpupojae, Gu3nyeckue U XMMUYECKHEe CBOWCTBA (peakluy TOPEHHUS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOMy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIuIeHHOCTH. KpyroBopot kucinopona B npupoze. O30H — autoTporiHas MOJU(pHUKAINS
KHCIIOpO/Ia.



TennoBoit >(ppekT XUMHUYECKOH peakluh, TEPMOXHMHUYECKHE YpaBHEHHs, 3K30- U
HAOTEPMUYECKUE peakuuu. TOoIaMBO: yroib MW MeTaH. 3arpsi3HEHUE BO3/yXa, YCUJICHHE
NapHUKOBOTO P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bonopon — »snemMeHT M mpoctoe BemiecTBO. HaxoxaeHue Bojopoaa B IPHUPOIE,
buznyeckue 1 XuMUYeCKre CBOMCTBA, IPUMEHEHHE, CIIOCOObI oydeHus. KucioTsl u comnu.

Monsipublii 00bEM ra30B. Pacu€Thbl 10 XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpolicTBa BOAbl. Boxa kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIICHHbIE PAacTBOpbl. PacTBopuMOCTh BellecTB B Boje. MaccoBas [0yl BellecTBa B
pacTBope. XUMHUECKHE CBOMCTBA BoAbl. OcHOBaHUs. Poib pacTBOpoB B MPUPOAE M B KU3HU
yenoBeka. KpyroBopor Bojabl B mpupoje. 3arpsi3HEHUE MPUPOAHBIX BojA. OXpaHa M OYUCTKA
IPUPOJHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauneHudt. Oxcunpl. Kiaccudukanus OKCHIIOB:
coneoOpa3ymolue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyomue. Homenkiarypa
OKCHJI0B. PU3NUYECKHE U XUMUYECKHAE CBOMCTBA OKCUIOB. [lonmydeHue okcuaos.

OcHoBanus. Knaccudukanus ocHOBaHMM: IIENOYM UM HEPACTBOPUMBIE OCHOBAHMSL.
Homenkinatypa ocHoBaHuidl. Pu3znueckMe M XUMUYECKHE CBOWCTBa OcHOBaHMU. [lomyuenue
OCHOBAaHUM.

Kucnorsl. Knaccudukanus xucnor. Homenknarypa kucinor. @u3nyueckue ¥ XUMHYECKUE
cBoiicTBa kuciot. Psan akruBnoctu metamwioB H. H. bekerosa. [lonyuenue Kucior.

Conu. Homenknatypa coisieid. @u3nueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJICH.

I'eneTnyeckas CBA3b MEXKIYy KJIACCAMHU HEOPTAHUYECKUX COCIUHEHUMN.

Xumuueckuii IKCnepumMenm:

Ka4eCTBEHHOE OIpEeNIEHUE CO/EepKaHMsl KUCIOpPOoJa B BO3JIyXe, MOJMydYeHHe, COOMpaHHe,
pacrio3HaBaHME W HU3y4Y€HHE CBOMCTB KHCIOPOZA, HAOIIOJCHHWE B3aWMOJICHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHHUKHOBEHHS U INpEKpallleHusi ropeHus (mokapa), 03HaKOMJIEHHE C
oOpa3liaMu OKCHJOB U ONHUCAaHHE MX CBOICTB, MOJy4YeHHE, cOOMpaHUE, pPACIIO3HABaHUE U
U3ydeHHe CBOMCTB BOjopona (TOpeHue), B3auMojeicTBHe Bogopoaa ¢ okcuaom wmemu (1)
(BO3MOKHO MCIIOJIb30BaHME BUAEOMATEPHAJIOB), HAOMI0IeHEe 00pa3I0B BEUIECTB KOJIMYECTBOM
1 monb, ucciaenoBaHue OCOOEHHOCTEW PAacTBOPEHHS BEIIECTB C Pa3jIMYHON pacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOJBI C MeTalJlaMH (HAaTpUeM WU Kalbl[MeM) (BO3MOXHO HCIOJIb30BaHUE
BUJIEOMATEPHAJIOB), UCCIIEAOBAaHHE OOpa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHMsI OKPAaCKM WHAMKATOPOB B PAacTBOpPAx KHCIOT U LIEJIIOYEH, M3ydyeHHUe
B3auMmoeiicTBuss okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCIOT C METaJUIaMU,
peakuui HEWTpalu3alud, IOJIYy4EHHE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHUE SKCIIEPUMEHTANIBHBIX 33]a4 110 TeMe «Baknelmue
KJIACChl HEOPTAaHUYECKUX COECTUHEHUI.

Ilepuoauuecknii 3axkoH u Ilepuoanueckasi cucrema xumudeckux sjiementos JI. M.
Menpneseesa. Ctpoenune aToMOB. XUMHYeCKasi CBSI3b. OKMCIUTETbHO-BOCCTAHOBHUTEIbHbBIEC
peakuuu

[lepBble TOMBITKH KJIACCUPUKALUKA XUMHUYECKUX dyieMeHToB. [loHsTHe o rpynmax
CXOJHBIX 3JIEMEHTOB (IIEJIOYHBIE U HIETOYHO3EMENbHbIE METAJUIbI, TaJOreHbl, MHEPTHBIEC Ia3bl).
DJeMEeHTHI, KOTOphIe 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3akoH. Ilepmomnueckas cucrema XxumMuyeckux »siemeHros [l M.
MenneneeBa. KoporkomepuoaHass u JyMHHONIEpUOAHAs ¢opmbl [lepuonnyueckoid CUCTEMBI



xumuueckux ssemeHTtoB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3HUECKUd CMBICT
HOPSIKOBOTO HOMEPA, HOMEPOB NEPUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB artomMHbIX szaep. W3oromsl. OnektpoHsl. CTpoeHue
AJIEKTPOHHBIX 000J04YEK aTOMOB MepBbIX 20 XUMUYECKUX AJIeMEHTOB [lepuonyeckoil cucTembl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »3JEMEHTAa IO €ro IOJIOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS pauyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IrPYIIaM U IIEPUOIAM.

3nauenue [lepuognueckoro 3akoHa u Ilepuoguyeckoil cUCTEMbI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTHS HayKd U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBSI3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okucinenusi. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu. IIpouecchbl
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumMenm:

M3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHMMOJCHCTBHE THIPOKCH]IA
LMHKAa C pacTBOpamMu KUCIOT W IIEJIOYEel, MPOBEACHHUE OIBITOB, WILIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpeHUE, pEaKuu pPa3yioKeHUs, COETUHEHHUS).

Meswcnpeomemnnie ceasu

Peanuzanus MexnpeIMeTHbIX CBSA3€H MpPHU U3YYEHUH XMMHUHU B 8 KJlacce OCYILIECTBISETCA
Yyepe3 HCIIOJIb30BAaHME KakK OOLIMX eCTECTBEHHO--HAYYHBIX TIOHATUH, TaK U MOHSTHH,
ABJISIOLIMXCSI CHCTEMHBIMHU JUIsl OT/AEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTecTBEHHO--HAyYHbIE TOHSTHS: HAy4YHBIM (akT, rumoresa, TEOpHs, 3aKOH,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®uznka: Marepusi, aToOM, OJJIEKTPOH, HPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, 3JEKTPUUECKUN 3apsi]i, BELIECTBO, TEJI0, O0BbEM, arperaTHoe
COCTOSIHUE BEIIECTBA, a3, (PU3NYECKHE BEJIWYMHBI, €IUHUIIBI W3MEPEHHUs, KOCMOC, IUIaHEeTHl,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, 6uocdepa.

['eorpadusi: atmocdepa, ruapochepa, MHHEpaNIbl, TOPHBIE TIOPOJBI, TOJE3HbIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKlusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMHUYecKHX »siemMeHToB J[. .
MengeneeBa. CtpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B H3MEHEHHMHM CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kajausl, KaJlbLMs U HUX COCAUHEHUH B COOTBETCTBUM C
MOJIO’KEHHEM 3JieMeHTOB B [leproanyeckoii cucTeMe U CTpPOEHHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKON PEMIETKM U BHJIa XUMHYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEMIECTB. XHMHYECKHE CBOWCTBA
BEILECTB, OTHOCAILIMXCS K PAa3IMYHBIM KJIACCAM HEOPraHMYECKUX COECIMHEHMM, Ie€HEeTHYeCcKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XUMHUYECKHX PEaKIUi MO pa3TUYHBIM MpHU3HAKaM (IO YUCITY U COCTaBY
YYaCTBYIOIIMX B pEaKIUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo HU3MEHEHHMIO CTeleHen



OKHCIICHUSI XUMHYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, IO Y4YacTHIO KaTaau3aTopa). DK30- U
SHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUUYECKUE YPAaBHEHUSI.

[TonsiTue 0 ckopocT XUMHUYecKoi peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [loHATHE O TOMOrEHHBIX M TeTEepOreHHbIX peakuusx. Ilonstue o
karanuse. llonarne o XxumuueckoM paBHOBecuu. PakTOphl, BIHAOIUME HA CKOPOCTh
XUMHUUYECKON PEaKLMU U IOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIMH, SJICKTPOHHBIA OalaHC OKUCIUTEIHHO-
BOCCTAHOBUTENBHON peakuuu. COCTaBIEHHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peaKIMii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOI 0 OanaHca.

Teopust 3IEKTPOIUTUUECKON IUCCOLMALNU. DIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHOHBI,
AQHUOHBI. MexaHu3M JAHMCCOLMAallMM BELIECTB C Pa3jIMYHbIMM BHJAMU XHMHMUYECKOH CBS3U.
Crenenp quccounanuu. CuiabHbIE U Cl1a0ble SIEKTPOIHUTHI.

Peakiun moHHOro oOMeHa. YClIOBHsI INPOTEKAHUS peaKIMii MOHHOrO OOMEeHa, MOJHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOICTBa KUCIOT, OCHOBAaHUN M COJEl B CBeTE
IpEJCTaBICHUM 00 3IEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE pEaKIUU Ha HOHBI.
[TonsiTvie 0 TUAPOIN3E CONIEH.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpaduTra W anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIIEOBAHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEAaKLUU OT BO3ACUCTBHS PA3IUYHBIX
(bakTOpOB, HCCIIE0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IpOLEcca AUCCOLMALUN
KHUCJIOT, ILIEeNo4Ye M cojeil (BO3MOKHO HCIIOJIb30BaHME BUJEO MAaTEpUANOB), IPOBEJIECHUE
OTBITOB, WIIIOCTPUPYIOIIMX IMPHU3HAKU NMPOTEKaHMs peakiuil MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajika, BbIIENCHME Tra3a, 00pa3oBaHME BOJbI), OINbITOB, WUIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pPEaKLUUi (FOpEeHHE, peakLUU pa3jIoXKEHHs, COCHUHEHMS),
pacro3HaBaHHE HEOPraHWYECKUX BELIECTB C IOMOIIbI0 Ka4eCTBEHHBIX pEaklUUd Ha HOHBI,
pelIeHre IKCIIePUMEHTaIbHBIX 3a/1a4.

HemeTauibl 1 MX COeJUHEHHSA

OOmast xapakTepucTuka TajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crenieHn okucieHus. CTpoeHne M (u3HUECKHe CBOICTBA IMPOCTHIX BELIECTB — TraJOr€HOB.
XvMHYecKHEe CBOMCTBA Ha MpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEeMeTallaMu,
menoyamu). XmopoBopopoa. ConsiHas  KHMCIOTa, XUMHUYECKHE CBOMCTBa, IOJIy4eHHE,
npuMeHeHue. JlelicTBHe XJI0pa U XJI0POBOAOPO/Ia HAa OPTaHM3M 4YeoBeKa. BaxkHelme Xaopuasl
U UX HaXO0XJEHHE B IPUPO/IE.

O6mas xapakrtepuctuka 37eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble creneHu okucieHus. CTpoeHne M (pU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOJU(HUKAIIMK KUCIOPOJa U cepbl. XUMHUECKUE CBOMCTBA
ceprl. CepoBomopos, cTpoeHue, (U3HMYECKHEe M XUMHUYECKHE CBOMCTBA. OKCHIBI CEphl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(oOme Kak MpeacTaBUTENs Kiacca KUCIOT M crneuupudeckue). XUMHUYECKHE pEaKIHH,
Jekallde B OCHOBE MHPOMBIIIICHHOTO croco0a IMoyyuyeHus cepHoil KucnoTel. Ilpumenenue
cepHoll KucnoTel. Conu cepHON KUCIOThI, KaueCTBEHHAs peaklius Ha cyibdaT-uoH. Haxoxnenue
ceppl M €€ COoeAMHEHHM B Tpupoae. XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC OXKAM, 3arps3HEHHE BO3JyXa M BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.



OO6mas xapaktepuctuka 3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHA. A30T, pacHpOCTpaHEHHWE B NpUpOAE, (QHU3HUECKHE H
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gu3n4ecKue 1 XMMUYEeCKHUe
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMsI, UX (HPU3MUECKUE U XUMUYECKHE CBONCTBA,
npuMmenenue. KadecTBeHHass peaklds Ha MOHBI aMMOHHS. A30THasi KHUCIIOTa, €€ MOJIyueHUe,
¢u3nueckue M XMMHUYECKHME CBOiicTBa (0OmIMEe Kak TNpEeACTAaBUTENs Kiacca KUCIOT U
cneuuduyeckne). Mcnoiap3oBaHWe HUTPATOB M COJEH aMMOHHUS B KauyeCTBE MHUHEPAIbHBIX
ynobpenuii. XuMHUeCKOe 3arps3HeHHe OKPYXarollel cpeibl COeUHEHUSIMH a30Ta (KUCIOTHBIE
JOXKIM, 3arps3HEHHE BO3JyXa, MOYBBI M BOAOEMOB). Docdop, amioTporHble MoAUPUKALNUN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopHas xkuciora,
¢u3nueckue M XMMHYECKHE CBOWMCTBa, mosiyueHue. Mcmomb3oBanue QocdaroB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

OO6mas xapaktepuctuka syieMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue u XuMUIecKue cBoicTBa. Ancopouns. KpyroBopotT yrieposaa B mpupoe.
Oxkcunpl yraeposaa, ux (pU3NYecKue U XMMUYECKHEe CBOWCTBA, JICUCTBUE HA JKUBBIE OPTaHU3MBI,
HOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TII00aJBHOTO TOTEIUICHHsS KiIMMarta, MapHUKOBBIH 3¢ dekt. YrompHas kucimora U eé
CONM, WX (PU3MUECKHE M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakiusi Ha  KapOoHar-uoHbl. Mcmonp3oBanume  kapOoOHaToB B OBITY, MEIUIIMHE,
MIPOMBINIJICHHOCTH U CEIHCKOM XO35HCTBE.

[lepBoHayanpHbIe TOHATHS 00 OPraHMYECKHX BEIIECTBAX KaK O COCTUHEHUSX YIIIepoja
(MeTaH, JTaH, OTHWJICH, AaleTWJICH, JTAHOJ, TJHIEPHH, YyKCYCHas Kwuciora). IIpupoaHbie
WUCTOYHUKU YTIEBOAOPOAOB (Yroib, MPUPOIHBIA Ta3, HEPTh), MPOAYKTHI HX MepepadOTKU
(OeH3uH), UX pOJIb B OBITY U MPOMBILILIEHHOCTH. [ToHATHE 0 OGMOIOTNYECKH BaXKHBIX BEIIECTBAX:
KHUpax, OelKax, yrieBoJaXx — M HMX pOJM B KU3HH 4YelIOBeKa. MarepuaabHOE E€IHHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IMOJTy4Y€HHE U IPUMEHEHHE.
Coenunenus kpemMHusi B mpupone. OOmme mnpencrasieHuss o0 okcunge kpemuus (V) u
KpeMHHEBOH KucioTe. CHIIMKATHI, UX UCIOJIh30BaHNE B OBITY, B IPOMBIIIJICHHOCTH. BakHeiimme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacHOT0 UCTOIb30BaHMUS CTPOUTETBHBIX MaTEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3IoB HEOPTaHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEICHUE
Ka4eCTBEHHBIX PEaKIUi Ha XJIOPWA-WOHBI U HAOIIOACHWE MPHU3HAKOB WX MPOTEKAHWUS, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHHUI (BO3MOXHO
UCITIOJIb30BaHUE BHJEOMATEpPHANIOB), O3HAKOMIJIEHHE C O0pa3liaMu XJIOPUAOB (TaJIOTEHHUJIOB),
O3HAaKOMJICHWE ¢ oOpa3iamMu cepel M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIh30BaHUE
BHUJICOMATEPHAIIOB), HAOMIOJEHWE TMporecca OOyriaWBaHMs  caxapa TMOJ  JICUCTBUEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peakIMM Ha Cyiab(paT-nOH M HaOIIOJeHHE NMpU3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, ¢ocopa M UX COEAUHEHUH
(BO3MOXHO HCTIOJB30BaHUE BUIEOMATEPUAITIOB), 0OOpa3iiaMu a30THRIX U pocOopHBIX yaoOpeHHH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBCHHBIX peakuuid Ha HOH aMMoHUs U (Qochar-uoOH W U3yUYEeHHUE TPU3HAKOB HX
MPOTEKAHUs, B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEAbI0 (BO3MOXKHO



HCIIOJIb30BaHUE BUJCOMATEPHUANIOB), U3yUYEHHE MOJeNeld KpUCTANTMYECKUX PEHIETOK aiamasa,
rpadura, ¢ymiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aAcOpOlMU PacTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YTIIEM M YCTPOMCTBOM MPOTHUBOTrasa, MOJyYeHHE, COOMPaHHe, paclio3HABAaHUE
U U3yYEHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMil Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4Y€HUE IMPU3HAKOB HMX IPOTEKAHUs, O3HAKOMJICHUE C MPOAYKIUEH
CUJIMKAaTHOM TMPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTANBHBIX 3a/1ad no TeMe «Baxuenne
HEMETaJUIbl U UX COCTUHEHUS.

MeTa/lIbl M MX COCAUHEHUS

OO0mass xapakTepUCTHUKAa XHMHUYECKHUX OJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme Xxumuieckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. Meramuinueckas CBs3b M METAJUIMYECKas KpUCTAJUIMYECKas
peméTka. DIEKTPOXUMHUYECKUN psJ HanpsbDKeHUH MeTawioB. Pu3MUecKMe U XUMUYECKHE
cBoiicTBa MetayioB. OOmme cnocoObl Moxy4eHuss MeTauioB. [loHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOppo3uu. CIUIaBkl (CTab, YyryH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[[{eounble MeTaIIBL: TIOJIOKEHUE B Ileproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Npupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAVIOB U UX COCTUHEHUMN.

[[{enouHo3emMenbHbIE METAUIBI MarHuid M KajabUui: mnojoxkeHue B Ilepuomgmueckoit
cucreMe xumudeckux sneMeHToB JI. M. MeHnpaeneeBa, CTpoeHHE UX aTOMOB, HaxO0XJICHHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOMCTBA MarHus W Kajblus. BakHeimme coenuHeHus
KaJbIus (OKCUM, TUAPOKCUA, cosin). JKECTKOCTH BOJIBI U CLIOCOOBI €€ YCTpaHEHUS.

AmomuHuii: nonoxenue B Ilepmonnueckoid cucreme xuMuueckux snemeHTtoB J[. N.
MenneneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
amroMuHus. AMGOTEpHBIE CBOMCTBA OKCHIA ¥ THUIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepronnueckod cucrtemMe XuMUYeCcKux a3nemeHTtoB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxokJeHue B npupoae. Gusnyeckue m XMMHUYECKUE CBOMCTBA
xkene3a. Okcunsl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocraB, cBoiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
U3YYEeHHUE PE3YIbTAaTOB KOPPO3UH METAIOB (BO3MOXKHO HWCIIOIH30BAaHHE BHUAEOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBHS OKCUAA KaJbIU U HATPHUS C BOJIOHM (BO3MOYKHO UCIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOM BOJIBI, TpoIlecca TOPEHHUS XKeie3a B
Kucioposie  (BO3MOXKHO — HCIIOJNB30BAaHME  BUACOMATEpUAoOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIIMii Ha MOHBI: MarHUs, KaJbIlHs, alFOMUHUA, [TMHKA, *ene3a (I1) u xenesa
(1), meau (1), HaOrOIEHUE U ONMCAHKME MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJiisg ¥ KaIbIus (BO3MOXKHO HCIIOJIb30BAaHUE BUIECOMATEPUAIIOB), UCCIIeTOBaHUE aM(POTEPHBIX
CBOMCTB THJIPOKCHJIA aIFOMUHUS U THIPOKCUJIA IMHKA, PEIICHUE IKCIIEPUMEHTANIbHBIX 33]1a4 10
TeMe «BaxkHeline MeTasuibl U UX COSUHEHUSD.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuansl B TOBCEHEBHOM KU3HU YeJIOBEeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKMX peakiuil B ObITy. llepBas momomis MpH XUMUYECKHX O0XKOTrax u
OTPABJICHUSIX.



XUMHYECcKOe 3arps3HeHHE OKpYyKarolen cpepbl (MpeaeabHas JOMycTUMasi KOHIEHTpaLus
BemecTs, ganee — [1JIK). Ponb xumun B pemeHun 5K0I0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepralioB (CTEKIIO, CIIaBbl METAILJIOB, MTOJIMMEPHBIE MaTepUaIbl).

Mesricnpeomemmnie ceazu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHUU XMMMH B 9 Kiacce OCYIIECTBIISETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMHU 17151 OT/I€IIbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOT' O LIUKJIA.

OO0mue ecTecTBEHHO-Hay4YHbIC MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanmu3,  CHHTE3,  Kilaccu(ukauus,  MEpUOAUYHOCTb,  HAONIONEHHE,  AKCIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBINA Y3PPEKT, TEXHOJIOTHSI, MATEPHAIIBI.

®usnka: Marepus, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, DSJIEKTPUYECKUI 3apsj, M[POBOAHUKH, MOJYIPOBOJHUKH,
JURJIEKTPUKH, (POTOIJIEMEHT, BEIECTBO, TENO, 00BEM, arperaTHoe€ COCTOSIHME BEILIECTBa, Ias,
pacTBop, pacTBOPUMOCTb, KpUCTAJUIMYECKass pemerka, CIUiaBbl, (U3WYECKHE BEIWYHHEI,
€MHULbI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COIHILE.

buonorust: ¢otocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpajIbHbIE YAOOPEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHbIE BELIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIBI, TOPHBIE IMOPOJIBI, IIOJC3HBIC
HCKOIIaeMbl€, TOILUINBO, BOAHBIE PECYPCHI.

IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE pe3yNbTaThl OCBOCHHUS IPOrPaMMBI OCHOBHOTO OOIIEro 00pa30BaHUS
JIOCTHUTAIOTCS B XOJIe 00YYEHHsI XUMHUHU B €IMHCTBE y4eOHON M BOCIMTATEIBHOM JESITEILHOCTH B
COOTBETCTBUM C  TPAJUIMOHHBIMH  POCCHHCKAMH  COLMOKYJIBTYPHBIMH H  JYXOBHO-
HpPABCTBEHHBIMH IICHHOCTSIMU, MPUHSATHIMA B OOIIECTBE MpaBHJIAMH M HOPMaMHU TOBEICHHS H
CIIOCOOCTBYIOT IpOIeccaM CaMOTIO3HAHHMSI, CAMOPA3BHUTHS U COIIMAIN3AIMH 00YJaIOIINXCS.

JINYHOCTHBIE pE3yNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOM MO3MTUBHBIX IIEHHOCTHBIX OPUCHTAIIMH M PACIIMPEHHUE OIbITA JNESITEILHOCTH Ha e
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCIUTAHUS:

IIECHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY ¥ HAYIHOMY
HACJICJIMI0, TIOHMMAaHHs 3HAYCHHS XMMHYECKOW HayKH B JKU3HH COBPEMEHHOIO OOIIeCTBa,
CIMIOCOOHOCTH BJIaJeTh JIOCTOBEPHOW MH(OpMAIUEH O MEePEeIOBhIX NOCTHKCHUAX M OTKPBITHSIX
MHPOBOH M OTEYECTBEHHOH XWMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpPOHCTBE
MHpa U 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIMTAHMS:

NPEJICTABIICHUSI O COLMAIBHBIX HOPMAax M MPaBWIAX MEKJIMYHOCTHBIX OTHOIICHHHA B
KOJUIGKTUBE, =~ KOMMYHHMKATUBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  IOJIC3HOM,
y4eOHO-HMCCIIeI0BATEIbCKOM, TBOPYECKOW W JAPYIMX BHIAX JEATEIFHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOI COBMECTHOM AEATEIBHOCTH TIPH BBINIOJHEHUH Y4eOHBIX, TO3HABATEIBHBIX 33/a4,
BBIIIOJIHCHUH XUMHYECKHX OKCIHEPHMEHTOB, CO3JaHHU YYEOHBIX IPOCKTOB, CTPEMJICHUS K
B3aUMOIIOHMMAaHHIO W B3aHMMOIIOMOIIM B IPOIIECCE ATOH y4eOHOW NeSTEIBHOCTH, TOTOBHOCTH



OLICHUBAaTh CBOE IIOBEJEHUE M TOCTYNKH CBOMX TOBapHILEH C TMO3UIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIEACTBUI NOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU M COCTaBISIOLIUME OCHOBY JUIS
NMOHMMAHUS  CYNIHOCTH HAYYHOHW KapTUHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOIBI, B3aMMOCBS3SX YEIOBEKA C MPUPOTHOM CPEIOi, O poJin
XUMHH B MIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAIPaBIICHHbIE HA IOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEOOXOMUMBIC Il OOBSCHEHUS HAOJIOaeMbIX TMPOIECCOB U SIBICHHMA, ITO3HABATEIHHOM,
WH(OPMAIIMOHHON U YUTATEIBCKOM KYJIBTYpPhI, B TOM YHCIIE HABBIKOB CAMOCTOSTEIILHON pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHUTEPATypOd, MOCTYMHBIMU TEXHHUUYECKUMU CPEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOYYCHUIO M TMO3HAHMIO, JIOO03HATEIHbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUI0, TIPOSKTHOW M HMCCIIEAOBATEIBCKON JIEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HAINPaBIEHHOCTU U YPOBHs 00y4YEeHHUs B TajbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIHTYPbI 3/10POBbSI:

OCO3HAHWE IICHHOCTH JKHU3HHW, OTBETCTBCHHOTO OTHOIICHUS K CBOEMY 3JIOPOBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 JKW3HH, OCO3HAHWE TMOCICACTBHA W HENPHUATHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKorojis, HApKOTHKOB, KYpEHHs), HEOOXOAUMOCTH COOIIOICHUS
npaBuJl 0€30MacHOCTU MpPH OOpallleHMH € XMMHYECKHMHU BEIIECTBAMH B OBITY U peallbHOMN
KU3HU;

5) Tpy10BOT0 BOCIIMTAHMS:

MHTEpPEC K MPAKTUUYECKOMY M3YyUEHUIO MPOoQeccHii M TpyAa pa3lTuYHOTO pojia, YBaXKEHHUE K
TpyAy ¥ pe3yjibTaTaM TPYIOBOM [AEATEIHHOCTH, B TOM YHCIE€ Ha OCHOBE MPUMEHEHUs
MPEIMETHBIX 3HAHWW 110 XUMHH, OCO3HAHHBIM BBIOOP WHIUBUAYAIBHOW TPAcKTOPUU
MPOJIOJDKCHHST O0pa30BaHUs C YYETOM JIMYHOCTHBIX HWHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpodecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aJalTUPOBATHCS B MPOGECCHOHATBHON CPeIE;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

9KOJIOTHUYECKH TIeJIeCO00pa3HOe OTHOIICHUE K TPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIre,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3JJ0POBOr0 U Oe30macHOoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HAHWE IIEHHOCTU COOJIIO/ICHUS TIPaBUJI OE30MaCHOTO MOBEICHUS TP paboTe ¢ BEIIECTBAMHU,
a TaKKE B CUTYAIHSX, YIPOXKAIOIINX 370POBBIO M KU3HU JTFOICH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, IMOJIydaeMble NpPHU H3yYECHUH XUMHH, JJIS PeIleHus
3a/1a4, CBSI3aHHBIX C OKPYXKAIOIIEH MPUPOAHON CPEIOi, sl TIOBHIIICHUS YPOBHS KOJIOTHYECKON
KYJIBTYPBI, OCO3HAHUS TJIOOATFHOTO XapaKkTepa SKOJIOTHYESCKHX MPOOJIeM W MyTeld WX PemieHUs
MOCPEACTBOM METOJIOB XMMHH, YKOJIOTHUECKOTO MBIIUICHUS, YMCHHSI PYKOBOJICTBOBATHCS UM B
MO3HABATENIbHON, KOMMYHUKATUBHOW U COLIMATBHOU MPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeTampeaMETHBIX PE3yJIbTaTOB BBIICISIFOT 3HAYUMBIC JUIS (OPMHUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHIUIN, TUNoTe3a, (akT, CUCTEMA,
MPOIIECC, IKCIIEPUMEHT U JIPYTO€.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYeOHBIX
peaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW Hay4yHOW KapTHMHE MUpa, U YHUBEpCAlbHblEe ydeOHbIe NEHCTBUS (T103HABaTElbHbIE,



KOMMYHHUKAaTHBHbBIE, PETYJATUBHBIE), KOTOpble oOecnednBaroT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHON JEATEIbHOCTH.

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1elCTBUS

Ba3oBrble JJornueckue aeiicTBu:

YMEHHsI HCHOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUICHUS IPH OCBOCHUM 3HAHUM:
pacKpbIBaTh CMBICI XUMHUYECKHX MOHSTHM (BBLACNIATH HX XapaKTepHbIE MPHU3HAKH,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMU), UCIIONH30BATh MOHSATHUS IJIs1 O0BSICHEHUS
OTIIENbHBIX (PAKTOB U SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCHUPUKAIUU
XUMHUYECKHX BEIIEeCTB U XMMHUYECKUX PEaKIUi, yCTaHABIUBATh PUYMHHO-CIICICTBEHHbIE CBSI3U
MEXIYy 00bEKTaMU U3YUEHHUSI, CTPOUTH JJIOTUYECKUE PACCYKICHUS (MHAYKTHUBHBIC, 1€ TyKTUBHbIE,
110 aHAJIOTUH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamlpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XUMHH, IpPeoOpa3oBbIBATh MIMPOKO
MPUMEHSEMbIE B XUMHUHM MOJICIIbHBIC MPECTABICHUS — XUMUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
XUMHUYecKkass (GopMylia W ypaBHEHHUE XUMHYCCKOH pEakIuu — TPU PEIICHUH Y4eOHO-
MO3HABATENIBHBIX 33/a4, C Y4€TOM OJTHX MOJEIbHBIX NPEICTABICHUN BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYAaE€MBIX OOBEKTOB — XMMHUYECKHX BEILECTB U
XUMHUYECKHX PEAKIMH, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYHHHO-CIICACTBCHHBIC CBSI3H U
MIPOTUBOPEYHS B U3YyYaEMBIX MPOIIECCaX U SABJICHUSIX.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

YMEHHE HUCIOJIb30BaTh MOCTaBJICHHBIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IO3HAHUA, a
Tak)k€ B KayeCTBE OCHOBBI i (OPMHUPOBAHMUSI THUIOTE3bl IO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yYECHHUYECKHX
HKCIEPUMEHTOB, YMEHHME HaOI0aTh 3a XO/I0M MpOILIecca, CaMOCTOSITENbHO POTHO3UPOBATh €TI0
pe3ynbTar, (GopMmynupoBaTh OOOOLIEHUS W BBIBOJBI IO pe3ylbTaTaM IPOBEIEHHOIO OIbITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POJEIaHHON padoTe.

Pabora ¢ nnopmanmeii:

YMEHHE BBIOMPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIMIO PA3IUYHBIX BUIOB
1 (GOpM IPECTaBICHHUS, ITOJYyYaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISpHAsI IUTEpaTypa
XUMHYECKOTO COJIEp’KaHMs, CIOpaBOYHBIE TOcOOuWsA, pecypchbl HHTepHeTa), KPUTHYECKHU
OIICHUBATh MMPOTUBOPEUUBYIO M HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3INdHbIe METOJIbI U 3aIIPOCHI TPU MOUCKE U 0TOOpe MHPOPMAIUU U
COOTBETCTBYIOIINX JIAHHBIX, HEOOXOIUMBIX JJISI BBITIOJHEHUS YI€OHBIX M MO3HABATEIBHBIX 3a/1a4
OnpeAeNéHHOr0 THIMA, MPUOOPETeHHE OIMbITa B 00JACTH HCIOJIb30BaHUS HH(OPMAIMOHHO-
KOMMYHUKATUBHBIX TEXHOJIOTHM, OBJaJICHHE KYJIbTYpOH aKTUBHOT'O HCIOIb30BAHUS PA3IMUHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIHHO BBIOMPATh ONTHUMAIBHYIO (OpMY MpencTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U X KOMOUHALUSAMU;

YMEHHE HCMOJIb30BaTh W aHAIM3UPOBATh B TpoIlecce YYeOHON W HCCIeI0BaTENbCKOU
JEeSTENIbHOCTH HH(POPMAIIHIO O BIUSHUU IPOMBIIUICHHOCTH, CETLCKOTO X031CTBa U TPAHCIIOPTa
Ha COCTOSIHME OKpYXKarollel MpUpoaHON CPebl.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe auasora u (WIM) IJUCKYCCHU) MO CYIIECTBY
oOcyxgaemMoii Tembl, (HOPMYITHpPOBaTH CBOM MPEAJIOKEHUS OTHOCUTENHHO BBITOIHEHUS
MPEJI0KEHHOM 3a/1auu;



YMEHUS MPEACTABIATH NOJYYEHHBIE PE3YJIbTAThl I03HABATEIBHON JIEATEIbHOCTH B YCTHBIX
W THUCbMEHHBIX TEKCTax; JieJaTh MPE3CHTALUI0 PE3YJbTaTOB BBINOTHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00paTOpPHOTO OMbITa, J1A0OPaTOPHOW pPAaOOTHI MO HCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOCKTA);
yYMEHHsI y4eOHOTO COTPYIHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOW MO3HABaTEJILHON U
MCCJIEI0BATENbCKOM JIEATENIbHOCTH TPHU PEHICHUH BO3HUKAIOLIMX MPOOJIeM Ha OCHOBE Y4&Ta
0o0IIMX WHTEPECOB W COTJIACOBaHWS MO3UIMH (0OCYKIeHHsS, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJAWHALIUS COBMECTHBIX NEHCTBUM, ONPEAECICHUE KPUTEPUEB 110 OLIEHKE KauecTBa
BBITIOJITHCHHOW PabOThI U IpyTrue).
PerynsiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE 1eliCTBUA:
YMEHHUE CaMOCTOSITEILHO OINPEACNISTh LENH ACSITeIbHOCTH, INIAHUPOBATh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATh
HaubOosnee H(QQeKTUBHbIE CHOCOOBI pelIeHHs Yy4eOHBIX U [O3HABATENIBHBIX  3ajad,
CaMOCTOSTENIBHO COCTABJIATh WJIM KOPPEKTUPOBATh IPEIJIOKECHHBIA AITOPUTM JIEUCTBUM INpU
BBITIOJIHCHUH 33/JIaHUM ¢ y4€TOM TMOJyYEHUs] HOBBIX 3HAHUN 00 H3ydaeMbIX OOBEKTaAX —
BEILECTBAX U PEAKLMIX, OLEHUBATh COOTBETCTBUE MOJIYYEHHOI'O pe3yibTaTa 3asBJICHHOW LIEIH,
YMEHHUE UCIO0JIb30BaTh U aHAIU3UPOBATh KOHTEKCTHI, IIPEIJIaraéMbl€ B YCIOBUH 3aJaHUM.
HPEAMETHBLIE PE3YJIbTATHBI
B cocraBe mnpeamMeTHBIX pe3yabTATOB IO OCBOCHUIO 00S3aTEIBHOTO COJCPKAHUSA,
YCTaHOBJICHHOTO JaHHON (enepanbHOil pabodeid mTporpaMMoil, BBIIEISIOT: OCBOCHHBIC
oOydJalmuMUCs Hay4dHble 3HAHUS, YMEHHS M CIOCOOBI JAeWcTBUM, crneuuduueckue amus
npeaAMETHOM 00sacTh «XHUMUS», BUIBI JIEATEITBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETAINH, TPE0OPa30BAHUIO U TPUMEHEHHUIO B PA3JIMUYHBIX YYEOHBIX  HOBBIX CUTYaIUSX.
K konmy oOydeHus B 8 kiacce mpeaMeTHBIE pe3yibTaThl Ha 0A30BOM YpPOBHE TOJIKHBI
OoTpakaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
® PACKPBIBATH CMBICI OCHOBHBIX XMMHYECKUX IMOHSATHUW: aTOM, MOJEKYJa, XUMUYECKUI
DIIEMEHT, TMPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMeCh (OJAHOpOAHAas U
HEOJHOPOJ/IHAsI), BAJICEHTHOCTh, OTHOCHUTENIbHAs aTOMHAas M MOJIEKYyJIsIpHas macca,
KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAas Macca, MaccoBas OISl XUMHYECKOTO
JIIEeMEHTAa B COEAMHEHHM, MOJSIPHBIM OOBEM, OKCHI, KHCIOTa, OCHOBaHHE, COIlb,
AIIEKTPOOTPHUIIATETILHOCTh, CTETIEHb OKUCIICHHSI, XUMHYECKas peakivs, KIacCUPUKaIIHS
peaKIuii: peakiu COSAMHEHUS, PEAKIINK PA3JI0KEHUSI, PEAKIIUN 3aMEeIIEeHUsI, PeaKITIH
0o0MeHa, 2K30- U YHJIOTEPMHUUECKUE PEAKIINH, TETUIOBOK 3(PhEKT peakiuu, apo aToMa,
DIIEKTPOHHBINA CIIOM aTroma, aTOMHas OpOWTalb, paJlyCc aromMa, XUMHUYecKas CBS3b,
MOJISIPHAsE M HEMOJsipHash KOBAJIEHTHAsl CBSI3b, MOHHAS CBSI3b, MOH, KaTHOH, aHUOH,
pacTBOp, MaccoBast 10JIsI BElecTBa (TIPOIIEHTHASI KOHIICHTPAIIHSI) B pACTBOPE;
® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX MMOHATHA W MPUMEHATH 3TU
MTOHSITHUS TIPH ONMCAHUH BEIIECTB M MX MPEBPAIICHUI;

® CMOJNIB30BaTh XUMHUYECKYI0O CHMBOJIMKY JUIS COCTaBlIeHUs (OPMYN BEIIECTB H
YPaBHEHUN XUMUYECKUX PEAKIUM;

® OmpenensITh BAJICHTHOCTh AaTOMOB JJIEMEHTOB B OWHApPHBIX COCIMHECHHSX, CTEIEHBb
OKHCJICHUS JJIEMEHTOB B OWHAPHBIX COCIWHEHHUAX, NPHHAIICKHOCTh BEIIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1O ¢opMyinaM, BHJI XHMHYECKOH CBS3U
(KoBajieHTHasl U MOHHAs) B HEOPraHMYECKUX COCTUHEHUSIX;

e packpsiBaTh cMbIch [lepronnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
MOHUMAaHUE TMEPUOJANYECKOM 3aBHCHUMOCTH CBOMCTB XMUMHUYECKHUX 3JIEMEHTOB OT HX



nojoxeHus B Ilepuonmyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJISIPHOTO YUEHHUsI, 3aKOHAa ABOIaJIpo;
ONHUCBHIBATh M XapakTepusoBaTh TabauuHyro ¢opmy Ilepuonuueckoil cuctemsl
XUMHUYECKMX AJIEMEHTOB: pa3jinyaTh IOHATUS «JIaBHas noArpymnna (A-rpynma)» u
«mmobounas noxrpynna (b-rpynma)», Manble U OonblIMe NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (CocTaB M 3apsa] sapa, o0Illee 4YHCIO 3JIEKTPOHOB H
pacripe/ielIeHUe UX I10 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, 10 TEIIOBOMY
sddexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB pa3IMYHbBIX
KJIAacCOB, IOATBEpXKJas  OMNKMCAHUE IPUMEPaMU  MOJIEKYJISIPDHBIX  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT MX KAayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH NPOTEKaHUSI XUMUYECKUX MIPEBPALICHUM B PA3JIMYHBIX YCIOBUSX;
BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPABHEHUIO XUMUYECKOH peakiuiy;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTENILHON NEATENbHOCTU — aHAJIU3 U CHUHTE3,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIacCU(UKALUIO, BBIBICHUE MPUUYUHHO-
-CIEICTBEHHBIX CBSI3€M — JUIl U3YYEHHUs CBOMCTB BELIECTB M XMMHUYECKHX pEaKLui,
€CTECTBEHHO-Hay4YHbIE€ ~ METOJbl ~ NO3HaHUs  —  HAONMIOJeHWe,  H3MEpEeHHUe,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICJICHHBIN);

cleoBaTh IpaBWJIaM TOJb30BAaHUS XUMHYECKOM TMOCYyJI0M U 1abOpaTOpHBIM
00opy/sOBaHUEM, a TaKXe IpaBWiIaM OOpAaIlEHUS C BEIIECTBAMU B COOTBETCTBHM C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
U cOOMpPaHUIO ra3000pa3HBIX BELIECTB (BOJOPOJA U KHUCIOPOJA), MPHUTOTOBJIECHUIO
pacTBOPOB € ONpPEAECIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, TIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE 3KCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILETIOYEH U
KHCJIOT C IOMOILBIO UHIMKATOPOB (JIAKMYC, GeHOIPTaTICHH, METUIIOPAHXK U JAPYTHE).

K xonuy oOyuenust B 9 kJjacce mpeIMETHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHATHA: XUMUYECKUU DIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KaTHOH, aHWOH, TTPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTD,
AIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCIEHUS, XMMHUUYECKas peaklus, XUMHYecKas
CBsI3b, TETNIOBOUM (P PEKT peakiuu, MOJb, MOJSPHBINH 00BEM, PacTBOp, INMEKTPOIUTHI,
H€3J'I€KTpOJ'II/ITI>I, SHCKTpOJ'II/ITI/I‘IeCKaH JUucCcouanus, peaKHI/II/I NOHHOI'O O6M€Ha,
KaTaqu3aTop, XHWMHUYECKOE pAaBHOBECHE, OOpaTHMble W HEOOpaTUMBIE pPEaKIINH,
OKHUCINTCIBbHO-BOCCTAHOBUTCIIBHBIC peaKHI/II/I, OKUCJINTEIIb, BOCCTaAaHOBHUTCIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEePHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KpUCTAUIMUeCKas pemeérka, Koppo3us
METaJUIOB, CIUIaBbI, CKOPOCTh XHUMHUYECKON peakIuH, TMPEACIbHO JOMyCTHMAas
koHneHTpauus [1/IK BemecTna;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHMHYECKUX TMOHSATHH M TPUMEHSTH 3TH
MOHSITHS IIPU OMUCAHUH BEILECTB U UX MPEBPAIICHUN;

UCIIOJIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY [UISI COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIUi;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIEC)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIaCCy COEeNMHEHUH 1o Qopmynam, BUA XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs,
METaJUIn4YecKas) B HEOPraHMYECKUX COCIMHEHUSAX, 3apsii HMOHA MO XHUMHUYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPraHWYECKUX COEITUHEHHH, TUI
KPUCTAIIIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1IeMOHCTPUPOBATH
€ro TIOHUMAaHHE: ONHCHIBATh U XapaKTepu3oBaTh Tabmuunyo Gopmy [lepronndeckoit
CUCTEMBl XMMHYECKHX OJJIEMEHTOB: pa3linyaTh TMOHATHS «rjaBHas moarpymnma (A-
rpynna)» u «mnobounas mnoxrpymma (b-rpynma)», maneie u OonblIue MNEPUOBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCI B MEPHUOAUYECKON Tabnuie, ¢
YHUCIIOBBIMH XapPaKTEPUCTUKAMU CTPOCHUS aTOMOB XMMHYECKHX JJIEMEHTOB (COCTaB U
3apsi sizpa, o0Iee YrCio AMEKTPOHOB U PACIPEeNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOWMCTB JJIEMEHTOB U HX
COEIMHEHUI B MpeJenax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMIN C YYETOM CTPOCHUS
UX aTOMOB;

KJIaCCU(UIIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPraHMUECKHUE BEIIECTBA, XUMUYECKUE
peakuu (M0 YHMCIY W COCTaBYy YYaCTBYIOUIMX B PEAKIUU BEIIECTB, MO TETUIOBOMY
3 eKTy, Mo H3IMEHEHUIO CTETIEHEeH OKUCIICHHSI XUMUYECKHIX DJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M CHENMPUUYECKHMEe XUMUYECKHE CBONCTBA
MIPOCTBIX W CIIOKHBIX BEIECTB, MOATBEPIK/Iast OMUCAHUE TPUMEPAMHU MOJICKYJISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUH;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpALIEHHBIC YPAaBHEHUS peaKIMii HOHHOTO OOMEHa, YpaBHEHUS PeaKIIHid,
MOJATBEPXKIAIONINX CYIIECTBOBAHME TEHETUYECKOW CBS3M MEXKIY BelleCTBAMU
pa3IMYHBIX KIIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
MPOTEKAHUS XUMHUYECKUX MPEBPAIICHUHN B Pa3INIHBIX YCIIOBHUSAX;

BBIYUCIISITE OTHOCUTEIHHYIO MOJICKYJISIPHYIO ¥ MOJIIPHYIO MacChI BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIeMEHTa 1Mo (opMylie COeMHEHHSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKON PEaKInu;

coOnrofaTh MpaBuia MOJb30BAaHUS XHMHUYECKOM TMOCyIo H  J1abopaTOPHBIM
o0opy/moBaHUEM, a TakKe MpaBuiIa OOpalleHUs C BEIIeCTBAMH B COOTBETCTBHH C
WHCTPYKITUSMU TI0 BBITIOJTHEHHUIO JIAOOPATOPHBIX XUMHUYICCKUX OTIBITOB IO TIOTYUCHHIO
1 cOOMPaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHAaKa M YIJIEKUCIIOTO rasa);

MPOBOJUTH PEAKIIMH, TIOATBEPIKIAIOIINE KAYSeCTBEHHBIH COCTaB Pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM IYTEM XJIOPUA-, OpOMHI-, MOAHMI-, KapOoHat-, ¢ocdar-,
CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YUYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPTaHHMUECKUX BEIICCTB;



MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JIEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMAaTHU3aIlMi0, BBISIBJICHUE MPUYMHHO-CIICCTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HaONIOJICHWE, W3MEPEHUEe, MOJICIIMPOBAHHE,
AKCIIEPUMEHT (peanbHBIT u MBICJICHHBIN ).
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