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INOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1O XMMHUH Ha YpPOBHE OCHOBHOI'O OOINEro 0Opa3oBaHMs COCTAaBICHA HA OCHOBE
TpeGoBaHUIl K pe3yibTaTaM OCBOEHHUS OCHOBHOW 00pPa30BaTeIbHON IMPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npencraBieHHbelx B ®I'OC OOO, a Ttakke Ha OcHOBe (enepanbHO paboueit
IIporpaMMbl BOCIMTAHMS U C Y4ETOM KOHIIETIIIMU MperojaBaHusl yueOHOro mnpenMera «XUMUsS» B
o0Opa3oBaTenbHBIX opranu3anusax Poccuiickoit @enepanuu.

[Tporpamma no XxuMuu Aa€T MpescTaBiIeHUE O LEesX, o0uiel cTpareru 00y4eHus, BOCIUTAHUS U
pa3BUTUSl OOydarolMxcs cpeacTBaMu y4dyeOHOro mpeaMmeTa, YCTaHaBJIMBAaeT —00s3aTelbHOE
IIPEIMETHOE COZIEpKAHNE, IPElyCMaTPUBAET paclpeiesIeHue ero Mo KjiaccaM M CTPyKTypHUPOBaHHE
[0 pasjenaM U TeMaM IpOrpaMMbl IO XUMHH, ONpENeNsieT KOJIMYECTBEHHbIE M KaueCTBEHHBIE
XapaKTEPUCTUKU COAEpPKAHMSI, PEKOMEHAYEMYIO IOCIEI0BAaTEIbHOCTh U3YUYEHUS XUMHHM C Y4ETOM
MEXIIPEIMETHBIX ¥ BHYTPUIPEIMETHBIX CBSI3€d, JIOTUKM Yy4eOHOro Ipoliecca, BO3PACTHBIX
0COOEHHOCTEN 00y4arolMXCsl, ONpPEaesieT BOSMOXKHOCTH IpeMeTa A peaqu3aluu TpeOOBaHUN K
pe3yJibTaTaM OCBOEHMSI OCHOBHOM 00Opa30BaTEIbHON IMPOrpaMMbl Ha YpPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHMs, a TaKKe TpeOOBaHUIl K pe3ysibTaTaM OOy4YeHHs XMMHUHU HAa YPOBHE LieJIed M3y4deHUus
npeaMeTa U OCHOBHBIX BHIOB y4€OHO-TI03HABATENIbHON AEATEIbHOCTH 00YYalOIIerocs o 0CBOCHUIO
y4eOHOro coJiepxKaHus.

3HaHUWE XMMMHU CIY)KUT OCHOBOM i1 (DOPMHPOBAHMS MHUPOBO33PEHUS OO0YYaroOIErocs, €ero
IpEe/ICTAaBICHUH O MaTepHalbHOM EAMHCTBE MHpa, BAXHYIO POJIb UI'PAIOT (OPMHUpPYEMbIe XUMHUEH
IPEe/ICTAaBICHUS O B3aMMOINIPEBPALICHUAX SHEPIMM U 00 HBOJIOLMM BEIIECTB B NPHUPOJE, O MyTAX
peleHus rio0aabHbIX IPOOJIEM YCTOHYMBOIO Pa3BUTHUS YEIOBEUECTBA — ChIPbEBOI, SHEPreTUUECKOM,
MUIIEBON U 9KOJOrMUYeCcKOoil 0e30MacHOCTH, MPo0IeM 3ApaBOOXPaH CHUS.

N3yuenne xumuu:

CIOCOOCTBYET peanu3allMd BO3MOXKHOCTEH Uil camMoOpa3BUTUS M (OPMHPOBAHUS KYJIbTYpPHI
JMYHOCTH, €€ 00111el 1 PYHKIMOHAIBHON rpaMOTHOCTH;

BHOCHUT BKJIaJ B (P OPMHUPOBAHME MBIIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH 00y4aromuxcsi, HABBIKOB
UX CaMOCTOSITEIbHOM y4eOHOM e TeNbHOCTH, SKCIEPUMEHTAIBHBIX U HCCIIEI0BAaTEIbCKUX YMEHUIH,
HEOOXOAMMBIX KaK B [IOBCEJHEBHOM XKHU3HU, TaK U B IPO(ECCHOHATBHON 1€ATEIbHOCTH;

3HaKOMHUT CO cHelu(UKON HaydHOrO MBIIJIEHHS, 3aK/IaJblBa€T OCHOBBI LIEJIOCTHOI'O B3IJIsAa Ha
€IMHCTBO IIPUPOJIbI U YEJIOBEKA, SIBJISETCSI OTBETCTBEHHBIM 3TAllOM B (DOPMHUPOBAHUU €CTECTBEHHO--
Hay4YHOU I'PaMOTHOCTH 00Yy4aroLIuXcs;

croco0cTByeT (POPMHUPOBAHUIO LIEHHOCTHOTO OTHOLIEHMS] K €CTECTBEHHO--HAyYHBIM 3HAHUSAM, K
IPUPOJIE, K UETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJIOTHYECKOE 00pa3oBaHNe 00yUYatomuXcs.

JlaHHble HalpaBiieHUs B O0OY4EHMM XUMMM OOECHeunBaOTCS CHeln(UKON copepKkaHus ydyeOHOro
npesMeTa, KOTOPBIN ABJIAETCS MeJarornyecku aaanTHPOBAaHHBIM OTpa)keHueM 0a30BOH HAyKU XMMUU
Ha OIpe/IeIEHHOM 3Talle €€ pa3BUTHUSL.

Kypc xuMum Ha ypoBHE OCHOBHOrO o0OwIero oOpa3oBaHUs OPHUEHTUPOBAH Ha OCBOCHHE
00YYarOIMMHCS CHCTEMbl NEPBOHAYAIBHBIX MOHATUH XHMHH, OCHOB HEOPraHWYECKOH XUMHUH H
HEKOTOPBIX OTAEIbHBIX 3HAUMMBbIX ITOHATHH OpPraHMYECKON XUMUHU.

CtpyKkTypa coaepaHusi IPOrpaMMbI 110 XUMUU c(hopMHUpOBaHA Ha OCHOBE CUCTEMHOIO MOAX0/1a K
e€¢ umsydenuto. ConepkaHuE CKJIAJbIBAETCS U3 CHUCTEMBbl MOHITHM O XMMHYECKOM DJJIEMEHTE U
BEIIECTBE U CHCTEMbl NOHATUH O XUMHYecKOoM peakuuu. OO6e 3TH CHCTEMBl CTPYKTYPHO
OpPraHHW30BaHbl MO MPUHLHUITY TOCIEAOBATEIbHOIO PA3BUTHUS 3HAHUNW HAa OCHOBE TEOPETUUYECKHX
MPEACTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YU€HHsI KaK OCHOBBI BCET'0 €CTECTBO3HAHMS,

— [lepuognueckoro 3axona /[. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XUMHUU;

— Y4YEHHUsI O CTPOEHHUH aTOMa U XUMUYECKOH CBSI3H;



— IpeACTaBICHUHN 00 IEKTPOIUTUYECKOM JUCCOIMAIIMHU BEIIECTB B PaCTBOPaXx.

Teopernyeckre 3HaHUsI PACCMATPUBAIOTCS Ha OCHOBE AMIUPUYECKHU MOTYUCHHBIX U OCMBICIEHHBIX
($akTOB, pPa3BUBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K JPYromy, BBIMOJHSA (YHKIHUH
00BSICHEHHS U TTPOTHO3UPOBAHUS CBOWCTB, CTPOCHUS U BO3ZMOXXHOCTEH MPAKTHUUECKOTO MPUMEHEHUS
Y TIOJTyYCHHS M3Y9aeMbIX BEIIECTB.

OcBoeHne mporpaMmbl MO XUMHH CIIOCOOCTBYET (POPMHUPOBAHHUIO MPEACTABICHUS O XUMHYECKOU
COCTaBISIIOIIEH HAyYHOW KAapTUHBI MHpa B JIOTMKE €€ CHUCTEMHOM MNpPUPOAbL, IIEHHOCTHOIO
OTHOUIEHUS! K HAYYHOMY 3HAHMIO M METO/aM IO3HAHHUS B Hayke. M3ydeHue XMMUU MPOUCXOIUT C
NpUBJICYCHUEM 3HAaHMI U3 paHee HW3YUYCHHBIX Y4YE€OHBIX MpeamMeToB: «OKpyXaroluid MUpY,
«buonorus. 5—7 knaccel» U «PuU3nKa. 7 Kiaccy.

[Ipu U3ydeHN XUMUU POUCXOTUT (OPMHUPOBAHKE 3HAHUN OCHOB XUMHUECKOM HaAYKH KaK 00JIacTH
COBPEMEHHOT0 €CTECTBO3HAHUS, IPAKTHUYECKOM JIEATEIbHOCTH 4YeJIOBeKa M KaK OJHOrO W3
KOMITOHEHTOB MUPOBOM KyJbTYpBL. 3ajiaya y4eOHOIro MpeIMeTa COCTOUT B (JOPMUPOBAHUU CUCTEMBI
XUMUYECKUX 3HAHMM — BaKHEHIIMX (PakTOB, MOHATHUN, 3aKOHOB M TEOPETUUYECKUX IOJIOKEHHM,
JOCTYMHBIX 0000IIEHNI MHUPOBO33PEHUECKOI'0 XapaKTepa, si3blka HAyKH, B MPUOOLIEHUH K Hay4YHbBIM
METOaM MO3HaHUS NPU U3yYEeHUU BEIIECTB M XMMHUYECKHX Peakiuii, B GOPMUPOBAHUU U Pa3BUTUU
MO3HABATENFHBIX YMEHHMH M WX TNpPUMEHEHHMH B  y4eOHO-MO3HABATENbHOW U y4eOHO-
UCCIIEZIOBATENILCKOM AESITeNTbHOCTH, OCBOCHUM MpaBUil Oe30MmacHOro oOpallleHusl ¢ BeIlecTBaMU B
MIOBCEAHEBHOM KU3HHU.

[Tpy m3ydyeHnn XMMHMM Ha ypOBHE OCHOBHOI'O 00LIero o0pa3oBaHMs BaKHOE 3HaUEHUE Mpuoldpenu
TaKue 1N, KakK:

— (opMUpOBaHHME HHTEUIEKTyaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camM000pa3OBaHUIO,
COTPYIHHUYECTBY, CAMOCTOATEIFHOMY MPUHATHIO PEUICHUH, CIIOCOOHOW aJanTHPOBATHCS K OBICTPO
MEHSIOIIIMMCS YCITOBUSIM KU3HU,

— HampaBJ€HHOCTb OOy4YeHUS Ha CHCTeMaTHMYecKoe MpHOoOIIeHHe o0yyaroummxes K
CaMOCTOSITENIFHOW TMO3HABATEIbHON JESATEIbHOCTH, HAYYHBIM METOJaM IO3HAHHS, (HOPMHUPYIOIIUM
MOTHBAIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUH;

— oOecriedeHHE  yCIOBUHM, CHOCOOCTBYIOIIMX HPHOOPETEHUIO  OOYy4YaIOLIMMHCS  ONbITa
pa3HooOpa3HOM JESITEeNbHOCTH, IO3HAHUSI M CaMOINO3HAHUsS, KIIOYEBBIX HAaBBIKOB (KIIOUYEBBIX
KOMIIETEHIIMI ), UMEIOIUX YHUBEPCAILHOE 3HAUYEHU € JJIsS PA3JIMYHBIX BUIOB JCSITEIHHOCTH;

— (opmupoBanue oOmiel (YHKIMOHATBLHOM M €CTECTBEHHO-HAYYHON TpaMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSICHATh M OLIEHUBATH SIBJICHHS OKPY)KAIOIIEr0 MHpA, HCIOJb3ys 3HAHUA U OMBIT,
MOJTyYeHHbIE TPU U3YyYEHUH XMMUHU, IPUMEHATh UX MPH PEIIeHUU MpoOIeM B IOBCETHEBHON KU3HU
U TPYAOBOM A€ TEIbHOCTY;

— QopmupoBaHue y o0O0ydalOmUXCs TYMaHUCTHYECKHX OTHOILICHWN, TOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HAHUU I BBIPAOOTKH DKOJOTHYECKH 1eJIeCO00pa3HOro MOBEACHHUS B OBITY U
TPYZIOBOM JIESTEIbHOCTH B I[€JISIX COXPAHEHHUSI CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOTHOU CPEBI;

— pa3BUTHE MOTUBALIUU K OOY4YEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIUTAHHUIO Ha
OCHOBE YCBOEHHS OOLIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u
HAIPaBJICHHOCTH JlaJbHEeHIIero o0y4yeHusl.

OOmee 4YKMCIO 4YacoB, OTBEAEHHBIX I M3y4YeHHs] XUMHM Ha YPOBHE OCHOBHOTO 0OILEro
oOpa3oBanus, cocraBisieT 136 yacoB: B 8 kimacce — 68 vacoB (2 ywaca B Henmenw), B 9 kimacce — 68
4yacoB (2 Jaca B HE/IeI0).

COAEPXAHUE OBYUYEHUA

8 KVIACC

HepBOHa‘laJIbHLIe XUMHUYECCKHUC TIOHATHUSA



[Ipenmer xumuu. Ponb XMMuM B )KM3HU 4ejoBeKa. XMMHUs B cUCTeMe HayK. Tena v BeuliecTsa.
®usnueckre CBOMCTBA BEUIECTB. ArperatHoe COCTOsIHME BellecTB. IIoHsATHE 0 MeTofax IO3HaHHUS B
xumun. Yucteie BemecTBa U cMecu. CriocoObI pa3iesieHus] CMECEH.

ATOMBI U MOJEKYJIbl. XUMHUUYECKHE BJIeMEHThl. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB. lIpocTeie u
CJIOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumnueckast (opmyna. BaleHTHOCTP aTOMOB XUMHYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA
coctaBa BeniecTB. OTHOCHTENbHAsA aToMHas Macca. OTHOCHTENBHAs MOJIEKYJIsIpHas Macca. MaccoBas
J10JI1 XUMUYECKOI'0 JJIEMEHTA B COCIUHEHUH.

Kommuectso Bemectsa. Monb. MonsipHas Macca. B3auMOCBS3b KOJMYECTBA, MACCHI M 4YMCIA
CTPYKTYPHBIX €UHHII BeliecTBa. Pacuérel o popMyIaM XMMHUYECKUX COSTMHEHHH.

dusnyeckue U XUMMUYECKHE ABJICHUS. XMUMHUUYECKasl peaklus U €€ NMpU3HAKU. 3aKOH COXpPaHEHUs
Macchl BEIIECTB. XMMHMUecKMe ypaBHeHUs. Kiaccupukanus XMMHUYECKUX peakiuil (coenuHeHus,
pa3noXKEeHMs, 3aMEILEHNs, 0OMEHA).

Xumuueckuit Ikcnepumenm:

3HaKOMCTBO C XMMHUYECKOH MOCYA0H, MpaBMiIaMu paboThl B JabopaTopuu u nmpuémamu olOpalieHus
¢ JabopaTOpHBIM O00OpYyJOBaHUEM, H3y4eHHE U OmucaHue (U3NYECKUX CBOMCTB 00 pasioB
HEOPraHWYECKUX BEUIECTB, HaOMoaeHue Gu3ndeckux (TIaBleHHEe BOCKA, TasHHUE JIbAa, PacTUpaHHE
caxapa B CTyIKe, KUIICHHE M KOHJEHCAIUS BOJABI) M XUMUYECKUX (TOpPEHHE CBEYH, MPOKATWBAHHE
MEIHOM TMPOBOJIOKH, B3aWMOJIEHCTBME Mela C KHUCIOTOM) SBJICHUN, HaOMIOJEHHE U OIUCAHHE
IPU3HAKOB MPOTEKAaHHS XHMUYECKUX peakiuil (pas3iokeHue caxapa, B3aHUMOACHCTBHE CEpHOM
KHCTIOTBI C XJIOpUJOM Oapus, pasioxkeHue ruapokcuga menu (l1) mpu HarpeBaHuu, B3auMoeHCTBHE
xkeneza ¢ pactBopoM cos meau (11), usydenue cnocoOoB paszesieHus CMecel: ¢ MOMOIIbI0 MarHuTa,
¢wIbTpOBaHME, BBINApPUBAHME, TUCTHIUISALMSA, XpoMmaTorpadus, NMpPOBEIEHHE OUYHUCTKU MOBAPEHHON
COJIM, HAOJIOJEHHWE U OIMCaHUE pe3yJbTaTOB IPOBEIACHHS ONBITA, WIUTIOCTPUPYIOIIErO 3aKOH
COXPaHEHUS MaccChl, CO3/IaHue MoJieliel MOJIEKYI (I1apOCTEP/KHEBBIX).

Ba:xHeiimue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3ayx — cmech razos. CocraB Bo3nyxa. Kucnopon — snemeHT u npocroe BemectBo. Haxoxnenue
KHACIOpOAa B IMpuUponae, (GU3NYECKMe M XHMHUUYECKHME CBOWCTBA (peakuuu ropeHusi). OKCHIBIL.
[Tpumenenue xucinopoga. CrocoObl MOJNydeHHS KHUCIOpoZa B JaOOpaTOpUU M TPOMBIIIICHHOCTH.
Kpyrosopor kuciopona B npupoje. O30H — aJuioTponHas Moau(puKanus K1caopoaa.

TemoBolt  3p¢pexkT XUMHUYECKOW  peakiuu, TEPMOXHMUYECKHE YpaBHEHMs, D3K30- U
SHJOTEPMUYECKUE peaKkuu. TommmBo: yrojib U MeTaH. 3arpsA3HEHUE BO3/1yXa, YCUIIEHUE [TapHUK OBOT'O
a¢dexTa, pa3pylieHue 030HOBOTO CIIOA.

Bomopoa — snemeHT u mpoctoe BemiecTBO. Haxoxaenue Bomopoaa B mpupoie, (uznydeckue u
XUMUYECKUE CBOWCTBA, IPUMEHEHHE, CIIOCO0BI MoydeHus. Kuciaotel u conu.

MoutsipHbIii 00bEM ra30B. Pacu€rsl 10 XUMHUYECKHM YpaBHCHHSM.

duznyecKrue cBoicTBa Bo/ibl. Bosia kak pactBoputens. PactBopsl. HackilieHHbIE U HEHACKIIIEHHbIE
pactBopbl. PacTBOpuMOCTh BemiecTB B Boje. MaccoBasi J10Jis1 BEIIECTBA B PAacTBOpE. XUMHUYECKUE
cBoiictBa BoAbl. OcHOBaHMs. Ponb pacTBOpoOB B IpUPOJE, U B )KM3HU desioBeka. KpyroBopor Bobl B
IpUpOAE. 3arpsA3HEeHUe IPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOJHBIX BO.

Knaccudukanuss  Heopranmueckux  coenuHeHuid.  Oxcugel.  Krnaccudukanms — OKCHIOB:
cosieoOpasyromue (OCHOBHBIE, KHCJIOTHBIE, amdoTepHbie) W HecoieoOpasyromue. HomeHkmatypa
okcuoB. dusnyeckue 1 XUMUYECKHE CBOMCTBA OKCHIOB. [Tomydyenne okcu1oB.

OcnoBanus. Knaccudukanus ocHoBaHMiA: HIENOYM M HEPaCTBOPUMBIE OCHOBaHUS. HomeHkaTypa
OocHOBaHMH. PU3NYECKUE U XUMUUECKHE CBOMCTBA OCHOBaHUH. [loiyyeHne OCHOBaHUM.

Kucnotel. Knaccuduxanus xucnor. Homenknarypa kucnor. @uzndeckue 1 XMMHUYECKHE CBOMCTBA
kuciot. Pan aktuBHocTn MetaioB H. H. bekertoa. [Tonyuenne kucnor.

Comu. Homenknatypa coneil. @u3nyeckue U XuMuueckue cBoiicta coseil. [lonmyuenune comnei.



['enernueckas CBsA3b MEXAY KJIaCCAMU HEOPTraHUYECKUX COSIUHEHUM.

Xumuueckuii IKcnepumenm:

KayeCTBEHHOE OIpENeJCHUE COJIepKaHusl KHUCIopoJa B BO3JAyXe, IIOJydyeHue, cobupaHue,
pacrio3HaBaHME€ M M3yYEHUE CBOMCTB KHCIOpOAa, HAOIIOACHHE B3aUMOJAEHCTBUS BEIIECTB C
KHUCIOPOAOM M YCJIOBHMSI BO3HUKHOBEHHUS W IpeKpalleHusi ropeHus (moskapa), O3HAKOMJIEHHE C
o0Opa3liamMu OKCHIOB U OINMCAaHHWE MX CBOWCTB, MOJy4YeHHE, cOOMpaHHe, paclio3HaBaHUE U U3yUEHHE
CBOMCTB Bojopona (TopeHue), B3aumopeiictBue Bogopoaa ¢ okcumom wmeau (IlI) (Bo3zmoxkHO
UCTIONb30BAaHUE BHUJACOMATEpUATIOB), HaOmIOAeHHE O0O0paslloB BEHISCTB KOMUYECTBOM | MOJb,
UCCIIEZIOBAHNE OCOOEHHOCTEH pacTBOPEHUS BELIECTB C PAa3IMUYHOM pacTBOPUMOCTBIO, IPUTOTOBJICHHE
pacTBOPOB C ONPENEIEHHONM MacCOBOW JOJEH pacTBOPEHHOIO BEILECTBA, B3aUMOJACHCTBUE BOJIBI C
MeTajulaMi (HaTpueM U KajbllieM) (BO3MOXHO HCIIOJIb30BAHHE BUJIEOMATEPHANIOB), HMCCIEIOBAaHUE
00pa3loB HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIAcCOB, HAONIOEHWE M3MEHEHUS OKPacKU
MHAMKATOPOB B PACTBOpPAaX KHUCJIOT W IIENOoYed, M3ydeHue B3aumopaenctsus oxcupa menu (1) c
pacTBOpPOM CEpHOM KHUCJIOTBHI, KHCIOT C MeTallaMd, peakUuil HeWTpanu3auuu, I[OJy4yeHue
HEpaCTBOPHUMBIX OCHOBAHUM, BBITECHEHHWE OJHOr0 METajula APYIMM U3 pPacTBOpa COJM, pPELIECHHE
SKCIIEPUMEHTAIIBHBIX 3a/a4 110 TeMe « BakHeiiume kinaccbl HEOPraHUYECKUX COETUHEHUI.

Hepunoauyeckuit 3axkoH u Ilepuogmueckass cucrema xuMmMuyeckux 3iemenros JI. H.
MenpeneeBa. CrpoeHue aromMoB. XuMH4YecKas CBsA3b. OKHCJIMTEJIbLHO-BOCCTAHOBHMTEJbHbBIE
peakumumn

[lepBble MOMBITKM KJIacCU(PUKAMU XUMHUYECKUX 3JeMeHTOB. [loHsATHE O rpynmax CXOAHBIX
AJIEMEHTOB (ILIEJIOYHBIE W LIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOr€Hbl, HHEPTHBIE ra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEepHbIE OKCU/IBI U THJIPOKCH/IBL.

Ilepnonnuecknii 3akoH. Ilepuonnueckas cuctema xumuueckux snemeHToB J[. M. MenneneeBa.
KopoTtkonepuonnas u anmuHHonepuoaHas ¢popmsel [leproguuyeckoi cucTeMbl XMMUUYECKUX 3JIEMEHTOB
. 1. Menneneesa. Ilepuonbr u rpynnsl. @U3HYECKUN CMBICI MOPSIKOBOrO HOMEpPA, HOMEPOB
Nepuoja ¥ rpynibl dJEMEHTa.

Crpoenune aromoB. CocTtaB aToMHbIX sfep. M3otombl. OnekTpoHbl. CTpOEHHME 3JIEKTPOHHBIX
000104eK aToMOB TepBbIX 20 xumuyeckux 3yeMeHToB [lepuonuueckoit cucremsl . . Menneneesa.
XapaKTepucTUKa XUMHUYECKOrO JJIEMEHTA IO ero mnonoxkeHuro B Ilepmonmueckon cucreme [l U.
Menpeneesa.

3aKOHOMEPHOCTH H3MEHEHUs paauyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKUX U
HEMETaJUIMYECKUX CBOMCTB I10 TpyNIaM U MepUoiaM.

3nauenue llepuonnueckoro 3akoHa u Ilepuogumyeckoil cuUCTEMbl XMMHYECKUX 3JIEMEHTOB JUIS
pa3BUTHA HayKH U nipakTuku. /. 1. MenaeneeB — yu€HbIi U rpakJIaHuH.

Xumnueckast cBs3b. KoBayieHTHast (MOJsipHAsh U HEMOJSAPHAs)) CBSI3b. DIEKTPOOTPUIATENHLHOCTD
XUMHYECKHUX 3JIEMEHTOB. MloHHas CBs3b.

Crenenp oxucneHusi. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. IIpoueccsl OKUCIeHHs U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm

u3ydyeHue oOpa3loB BEIIECTB METAJIJIOB M HEMETAJUIOB, B3aUMOJAEWCTBHE THIPOKCHIA LIMHKA C
pacTBOpamMH KMCJIOT U LIeJ0Yel, MPOBEJEHUE OINbITOB, UIUTIOCTPUPYIOLUIUX MPUMEPHI OKUCIUTEIBHO -
BOCCTaHOBUTENbHBIX peaKlMii (TOpeHne, peakiuu pa3IoKeHUs, COEAMHEHNUS ).

Meocnpeomemmubnie ceazu

Peanu3anus MeXNpenMeTHBIX CBA3EH NMpPU M3YYEHMHM XUMHHM B 8 Kjlacce OCYLIECTBIAETCS depes
HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX TMOHSATUM, TaK M TOHSATHH, SBISIOUIMXCS
CUCTEMHBIMHM JJIsl OTAEIbHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'0 LIUKJIA.



OO01mue ecTeCTBEHHO--Hay4YHbIe MOHSTHS: HAy4yHBIH (aKT, TUIOTe3a, TEOpHs, 3aKOH, aHaIWU3,
CHHTE3, KJaccu(pHuKaus, TepUOoJUIHOCTb, HAOIIOIEeHNE, SKCIIEPUMEHT, MOJICTMPOBaHUE, H3MEPEHUE,
MOJIEITb, SIBJICHUE.

dwuszuka: mMaTepusi, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHU]I, U30TOMBI, PaIHOAKTUBHOCTb,
MOJIEKYJIa, JIEKTPUYECKUN 3apsll, BEIIECTBO, TEI0, 00BEM, arperaTHOe COCTOSIHHE BEIEeCTBa, ras,
busnyuecKkre BEIMUUHBI, CIMHUIIBI U3MEPEHUsI, KOCMOC, TIJIaHETHI, 3BE31b1, COIHIIE.

buonorus: porocunTes, npixanue, buocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MHUHEpalbl, TOPHBIE TMOPOIBI, MOJE3HbIE HCKOMAaeMBbIE,
TOTLIIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BeurecTBo 1 XUMHYeCKAasl peaKkus

Ilepnonuyeckuii 3akoH. llepuonmueckas cucrema xumuueckux dnemeHtoB J[. M. MenpaeneeBa.
Ctpoennie aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB XMMHYECKUX JJIEMEHTOB IMEPBBIX TPEX
NEePUOJOB, KajMs, KajblUUsig U HUX COCIUHEHMM B COOTBETCTBUM C IIOJOXKEHHUEM D3JIEMEHTOB B
[leproguyeckoit cucTeme U CTPOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMHUECKOW CBsI3U. THUIBI KPUCTAJUIMYECKUX PEIIETOK, 3aBUCUMO CTh
CBOMCTB BEILECTBA OT TUNA KPUCTAIUNIMYECKON PEIIETKH U BUA XUMUYECKON CBA3H.

Knaccudukanuss 1 HOMEHKIATypa HEOpraHMYEeCKUX BEIIECTB. XUMHUYECKHUE CBOICTBA BEIIECTB,
OTHOCAILMXCS K PAa3JM4YHBIM KJAcCaM HEOPraHUYeCKUX COEIMHEHUH, TeHeTHYecKas CBA3b
HEOPraHWYECKUX BEIIECTB.

Knaccudukanus XUMUYECKMX pEAKIUN 10 Ppa3IuYHbIM MpuU3HaKaMm (MO YHCIYy M COCTaBy
YYacTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY 3 (EKTy, M0 M3MEHEHUIO CTENEHEH OKHCICHUS
XUMHUYECKUX DJIEMEHTOB, IO OOPaTUMOCTH, 10 yYaCTHUIO KaTanau3aTopa). DK30- U SHIOTEPMHYECKHUE
peakuuu, TePMOXUMHUYECKHE YPABHCHHUS.

[TonsiTHe O CKOPOCTH XUMHUYECKOU peakiuu. [lorsTHe 00 00paTUMBIX 1 HEOOPATUMBIX XUMHYECKUX
peakuusax. [loHATHE O TOMOreHHBIX M reTeporeHHbIX peakuusax. [lonstue o karanmuze. Ilonstue o
XUMHUYECKOM paBHOBeCHH. DaKTOpBI, BIMUSIONME HA CKOPOCTh XUMHUYECKOM PEaKIMU U TOJIOKEHHE
XUMHUYECKOTO PABHOBECHS.

OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE  PEAKIUH, AJIEKTPOHHBIN Oananc OKH CIUTEJIbHO-
BOCCTAaHOBHUTENBbHOU  peaknuu. (CocTaBlieHWE YpaBHEHUH  OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCMOJIIb30BAaHUEM METO/a SJIEKTPOHHOrO OanaHca.

Teopus 3J1€KTPOIUTUYECKON JAMCCOUMALMU. DIEKTPOIUTHI U HEIIEKTPOIUThl. KaTHOHBI, aHUMOHBI.
MexaHu3M JMCCOLMALMM  BEIIECTB C PA3JU4YHBIMU BUJAMU XUMHUYECKOM cBs3u. CTeneHb
muccoruanii. CUIbHBIE U C1a0ble DIEKTPOIUTHL

Peakiiuu woHHOro oOMeHa. YCIOBUS TNPOTEKaHHS peakUuid HOHHOTO OOMEHa, IMOJNHBIE H
COKpalll€éHHbIE HOHHbIE ypaBHEHHMs peakuuid. CBoHCTBa KHUCIOT, OCHOBAaHMUW U cCOJe€il B CBeTe
MPEICTABIICHUIH 00 AJICKTPOIMTUYCCKOM auccoruany. KauecTBeHHbIE peaKIuu Ha UOHBI. [1oHsITHE O
TUIPOJIA3E COJIEH.

Xumuueckuii IKcnepumenm

03HAKOMJICHHE C MOJIEIISIMA KPHCTAUIMYECKUX PEHIETOK HEOPraHMUECKHX BEIIECTB — METAJIOB U
HeMmeTasuioB (rpaduTa U aiMasa), CJI0KHBIX BEIIECTB (XJIOpHUIa HATPHsI), UCCIEIOBAHNE 3aBUCUMOCTH
CKOPOCTH XMMHYECKOW pEaKIMHd OT BO3ACHCTBUSA pa3NMUUYHBIX  (AKTOPOB, HCCIECIOBAHUE
AJIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, Ipollecca IUCCOLMALMU KHUCIOT, IIejaoded u cojei
(BO3MOKHO HCIIOJIb30BAaHHE BUACO MATEPUAJIOB), MPOBEAECHHUE ONBITOB, UILTIOCTPUPYIOMINX MPU3HAKU
MPOTEKAHUsI PeaKInii HOHHOTO oOMeHa (00pa3oBaHME OcajKa, BBIICICHUE ra3a, 00pa30oBaHHUE BOJBI),
OTBITOB, WJUIIOCTPUPYIOIIUX TPUMEPHl OKUCIUTEIHHO-BOCCTAHOBUTEIILHBIX pEaKIUil (TOpeHwue,
pEeaKIMU Pa3JIOKEHUs, COCAUHEHUS), paCHO3HABAHME HEOPraHUYECKUX BEIIECTB C MOMOIIBIO
KaueCTBEHHBIX PEaKIIMil Ha MOHBI, pEIIEHUE KCIEPUMEHTaIbHBIX 3a/1a4.



HemeTasiibl 4 UX coeAUHEHUSsI

OO6mas xapakTepucThka rajgoreHoB. OCOOEHHOCTHM CTpPOEHHUS aTOMOB, XapaKTEpHbIE CTEHEHU
okucieHusi. CTpoeHWe W (PU3NYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOrC€HOB. XUMHUYECKHE
CBOWCTBAa Ha IHpuMepe xJyopa (B3aUMOJEICTBME C METaUlaMH, HEMEeTallaMH, IIeJIoYaMHu).
XiopoBonopoa. ComnsiHas KUCJIOTa, XUMUYECKUE CBOMCTBA, MOJyYEHUE, IPUMEHEHHE. [{eiicTBue XJtopa
U XJIOPOBOAOPO/Ia Ha OpraHu3M uejioBeka. BaskHele XI0pHIbl U UX HaXO0XKICHHUE B IPUPOJIE.

OO6mrast xapakTepucTtuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbBIS
creneHu okucieHusi. CTpoeHne M (PU3MUYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHCIOpPOJa M CEpHI.
AnnoTponHble MOIM(UKALMKM KHUCIOpPOAa M cepbl. XUMHUECKHe cBoiicTBa cepbl. CepoBonopof,
cTpoeHue, (u3NYEcKHe M XUMHYECKHe CBOMCTBA. OKCHABI Cephl KaK IPEACTABUTENN KHUCIOTHBIX
okcunoB. CepHas KHcoTa, (PU3NYECKHE U XMMHUYECKHE CBOWMCTBA (0OIIME KaK MPEeACTaBUTENs Kiacca
KUCIIOT W cnenuduyeckue). XMMAYECKUE PEaKIMM, JeXKallie B OCHOBE NPOMBIIUIEHHOTO crocoda
MOJIy4EeHUsI CEpHOM KUCIOTHI. [Ipumenenue cepHoil kucnorsl. Cojiu CEpHON KHCIIOTHI, KAaUeCTBEHHAs
peakuus Ha cyibdaT-uoH. HaxoxaeHnue cepbl U €€ COeAMHEHUH B pupoae. XUMUYECKOe 3arpsi3HeHue
OKpY’KaloIlel cpeabl COENMHEHUSMU Cepbl (KUCIOTHBIE JOXKIH, 3arpA3HEHUE BO3AYyXa U BOJOEMOB),
CIOCOOBI ero MpeIoTBpaIleHusI.

OO6mas xapakTepucTtuka 31eMeHTOB VA-rpymibl. OcOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEPHbIE
CTEIICHU OKHUCJEHMs. A30T, paclpocTpaHeHHE B MPUPOAE, (U3UUECKHE U XUMHUYECKUE CBOMCTBA.
KpyroBopor a3ora B mpupoje. AMMHaK, ero (U3NYeCKHe U XUMHUYECKHE CBOWCTBA, MOJIy4€HUE U
npuMeHenue. Coau aMMOHHUS, UX (pU3HUECKHe U XUMUYECKHE CBOICTBa, NpuMeHeHue. KauecTBeHHas
peakiMsl Ha MOHbI aMMOHUS. A30THas KUCIIOTa, €€ MoylydeHue, GU3ndeckue U XMMHUECKUEe CBOMCTBA
(oOue kak MpeAcTaBUTENs Kjacca KUCIOT U crneuuduueckue). Mcnoip3oBaHue HUTPATOB U COJEH
aMMOHHS B KauyecTBE MUHEPAJIBHBIX yA0OpeHuil. XuMHuUecKoe 3arps3HeHHe OKpYXKalollei cpeasl
COEAMHEHMUSIMH a30Ta (KMCIOTHBIE JOXAM, 3arpsi3HEHUE BO3AyXa, MOYBbI U BOn0oEMOB). Docdop,
ayutoTpornHbeie Mogudukanuu Gocdopa, pusnueckue n xumuueckue cBoicrea. Okeun docdopa (V) u
docdopHas kucnora, Gpuznyeckue U XUMUYECKUE CBOICTBa, monydenue. Mcnons3oBanue gochatos B
KauecTBE MUHEPAJIbHBIX y100pEeHUI.

O6mas xapaktepucThka 31eMeHTOB |VA-rpymnmnbel. OCOOEHHOCTH CTPOEHHsS] aTOMOB, XapaKTEPHbIE
CTEIIEHW OKHUCIEHUA. YTIepoA, aJUIOTpONHblE MOAM(DUKALMM, pPACIpPOCTpPAaHEHHE B MPHUPOJE,
¢usnyeckre U XUMHUueckue cBoicTBa. AxcopOuus. Kpyrosopor yriaepoma B mpupone. OKcHb
yriaepona, ux (pu3nyecKue U XMMHYECKHE CBOWCTBA, JEHCTBUE Ha >KMBBIE OpPraHU3MBI, I1OTYYEHUE U
IpUMEHEHHe. DKOJOrhYeckrue MpoOJjiemMbl, CBsi3aHHble C okcuaoMm yriaepoxa (1V), rumoresa
r700aNbHOrO TOTEIUICHUsl KIMMaTa, MapHUKOBBIM 3¢ dekT. YrompHas Kuciota u e€ Ccolu, HUX
¢u3nyeckne W XUMHUYECKHME CBOWCTBA, MONy4YeHHE M mNpuMeHeHue. KauecTBeHHas peakius Ha
KapOoHaT-noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH M CEIBCKOM
XO35I1CTBE.

[lepBoHavanpHBIE MOHSATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COSNMHEHMSX yriepona (MeTaH,
9TaH, OTWIEH, alleTUJEeH, OTaHOJ, IJMLEPHUH, YKCycHas Kuciota). IlIpupoaHble HCTOUYHUKU
YII€BOJOPOIOB (Yroiib, MPUPOAHBINA Ta3, He(PTH), MPOAYKTHI UX mepepaboTku (OE€H3UH), UX POJIb B
OBITY U TPOMBINUIEHHOCTH. [1oHSITHE 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: XKHUpaX, OesIKax, yrieBoaax
— M UX POJM B JKU3HU 4YeloBeka. MaTepuajabHOE €IMHCTBO OPraHMYECKUX W HEOPraHUYeCKHUX
COEJIMHEHMI.

Kpemuuii, ero ¢gusuueckue M XUMUYECKHUE CBOMCTBA, MOJydeHHe U npuMeHeHue. CoeauHeHus
KpeMHusi B mpupone. O0mme npencraBieHuss o6 okcuae kpemaus (IV) m kpemHHEBOIH KucioTe.
Cunukatsl, X UCIOJIB30BAHKUE B OBITY, B IPOMBIIUICHHOCTH. BaXkHel e cTpOUTeNbHbIE MaTePHATIBI:
KepaMuKa, CTEKJIO, I[eMEeHT, OeroH, xene300eToH. IIpoGieMbl 0e30macHOro HCHOIB30BAHUS
CTPOMTENBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:



u3ydueHue oOpas3loB HEOPraHMYECKUX BEIIECTB, CBOICTB COJSHOW KHUCIOTHI, IPOBEACHHE
KaueCTBEHHBIX pEaKIWi Ha XJOPUI-UOHBI W HAOIIOJEHHWE NPHU3HAKOB HX MPOTEKAHHUS, OIBITHI,
oTpaxaromue (U3NYECKMe M XHMHUYECKHE CBOWCTBA TaJlOTEHOB M HMX COEAMHEHHH (BO3MOXHO
WCIOJIb30BaHUE BHJICOMATEPHAIOB), O3HAKOMJICHHE C 00pa3naMud XJOpPUAOB (TaJIOTC€HHUJIOB),
O3HAKOMJIEHHE ¢ oOpasmamMu cepbl ©u €€ COeNMHEHUSMU (BO3MOXKHO  HCIOJIb30BaHUE
BHJICOMATEPUANIOB),  HAOMIOJICHME  mporecca  OOyrjJuWBaHHWS ~ caxapa  MOA  JCHCTBUEM
KOHIIGHTPHUPOBAHHOM CEpPHOW KHCIOTHI, HU3yYEHHE XUMHUYECKMX CBOWCTB pa30aBIE€HHON CEpHOM
KHUCJIOTBI, TPOBEJECHUE KAa4eCTBEHHOH peakIuu Ha cyiabpaT-HOH W HaOJrojeHue mpu3Haka eé
MPOTEKaHUs, O3HAKOMIIEHHME C (PU3MYECKMMH CBOWCTBaMU a3oTa, Qocdopa W HX COCAMHCHHMA
(BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPHANIOB), O0pa3laMu a30THBIX M (POCHOPHBIX yH0OpeHHil,
MONyYeHre, COOMpaHue, pacro3HaBaHUE U M3y4YCHHE CBOWCTB aMMHAKa, MPOBEICHUE KAaYeCTBEHHBIX
peaknuii Ha MOH aMMOHUS U PocaT-uoOH U U3YUCHHE MPU3HAKOB MX MPOTCKAHUS, B3aUMOJICHCTBHE
KOHIEHTPUPOBAHHOW a30THOM KHUCJIOTHI C MeAbl0 (BO3MOXKHO HCIOJIB30BaHUE BUEOMATEPUAIIOB),
U3yuyeHUEe MoJeJiel KpHUCTaUIMYecKHuX pemiérok anmasza, rpaduta, QyisepeHa, O3HAKOMIIEHHE C
MPOIIECCOM  aacopOLMKM PACTBOPEHHBIX BEIIECTB AaKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
IpOTHBOrasa, IMONy4YeHHue, coOupaHHe, paclo3HaBaHHE M HU3YYCHHE CBOMCTB YIJIEKUCIOro rasa,
NPOBEACHUE KAaYeCTBEHHBIX DPEaKlIMii Ha KapOOHAT W CHJIMKAT-MOHBI W HM3y4yEHUE MPHU3HAKOB HX
IPOTEKAHUS, O3HAKOMJIEHME C  MPOAYKLUHMEH  CHUJIMKATHOM  IPOMBIIUIEHHOCTH, pELIECHue
SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe « BakHeli11e HeMeTalIbl U UX COEAUHEHUS.

MeTaJi1bl 1 HX COeIMHEHUS

OO0miasi xapakTepUCTHKAa XUMHYECKUX DJIEMEHTOB — METAJUIOB HAa OCHOBAaHMHM WX TOJIOXKEHUS B
[lepuoanyeckoii cucreme xumudeckux sinemeHToB Jl. 1. MenaeneeBa u crpoeHust atoMoB. CTpoeHue
MeTasuioB. MeTtanmandeckasi CBsI3b U METaJUIMYecKasi KpUCTaJUTMYECKast peméTka. DIeKTPOXUMUY €CKHUI
psAn HampsoKeHWid MerajuioB. Du3Mueckne W XMMHYECKHME CBOicTBa MeTauioB. OOmme crnocoObl
MOJIy4eHUsI MeTalIoB. [[oHSITHE 0 KOPPO3UH METAJIIOB, OCHOBHBIE CITOCOOBI 3AIUTHI KX OT KOPPO3HUH.
CrnnaBsl (CTalnb, YyryH, JIOPATIOMHHHM, OpOH3a) U UX MPUMEHEHHE B OBITY U MPOMBIIILIEHHOCTH.

[[lerounble MeTabl: MoJOKeHUE B Ilepuogudeckoil cucremMe XuUMHYECKHUX ieMeHTtos J[. .
MeHneneeBa, CTPOEHHE UX aTOMOB, HaXOXKJIE€HUE B mpupone. PU3nueckrue U XMMUYECKHE CBOKCTBA
(Ha mpumepe HaTpus U Kaius). OKCUABI U TUAPOKCUIBI HATPUSI U Kanus. [I[puMeHeHue MIeTOYHbIX
METAJIJIOB U UX COCITMHEHUM.

[IleiouyHO3EMENBHBIE METANbl MAarHuid W KaJbLUK: nonoxeHue B Ilepuogumueckoil cucreme
xumudeckux ssemeHtoB [[. WM. MengeneeBa, CTpoeHHME HX aTOMOB, HAaXOXJIEHHUE B IPUPOJE.
Ou3nyeckre 1 XUMHUYECKHE CBOICTBA MarHus U Kaiplius. Baxknelmme coeqnHeHus Kanbluus (OKCUL,
TUIPOKCU, conu). JKECTKOCTh BOIBI U CIIOCOOBI €€ yCTpaHEHUS!.

Amomunuil: nonoxenue B Ilepuoguueckoit cucreme xumuyeckux snemenTos J[. M. Menaeneesa,
CTpOEHUE aToMa, HaxoxjaeHue B npupoae. dusnmueckue U XUMUYECKHE CBOWCTBA AJIFOMHUHUSL.
AmdoTepHbIe CBOIICTBA OKCHJIA M TUAPOKCUAA aTFOMUHUSL.

Kenezo: nonoxenne B Ilepuoanueckoin cucreme xumuueckux snemeHTtoB /. M. Menneneesa,
CTpOEHHE aToMa, HaxoxJaeHue B mpupoae. Ousnmveckne u XMMHUUECKHE CBOMCTBa xkene3a. OKCUIBI,
rugpokcuanl U coim xenesa (1) u xxenesa (I1), ux cocras, cCBOWCTBa U OTyUYCHHE.

Xumuueckuii IKcnepumenm

O3HAKOMJIEHHE C OOpa3laMh METaUIOB M CIUIaBOB, MX (PU3NYECKHMMH CBOWCTBAMHU, H3YYCHHE
pe3yIAbTATOB KOPPO3WU METAILIOB (BO3MOXHO HCIOJB30BAHUE BUICOMATEPHUATIOB), OCOOEHHOCTEH
B3aUMOJIEUCTBHS OKCHJA KaJbIMS M HATPUS C BOJAOW (BO3MOXKHO MCIOJB30BaHUE BUECOMATEPUATIOB),
HCCJIeIOBAHUE CBOMCTB >KECTKOW BOJABI, MpoIlecca TOPEeHHs jKeje3a B KHUCIOpoJe (BO3MOXKHO
HCIOJIb30BAaHUE BHUJEOMATEPUANIOB), NPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX pEAKIMI Ha HOHBL
MarHus, Kajublius, aJllOMUHUS, TUHKa, sxkene3a (1) u xxenesa (111), menu (1), Habmonenue u onucanue
MPOIIECCOB OKPAIMBAHMS TUIAMEHH MOHAMH HATpUS, KaJus U KaJbIus (BO3MOXHO HCIOJIb30BAaHUE



BUJICOMATEPUAJIOB), HCCIEAOBaHHE aM(OTEPHBIX CBOWCTB THUAPOKCHAA AaTIOMUHUS M THAPOKCHAA
IIMHKA, PEIICHU e SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe « BaskHeHIe MeTallIbl B UX COCTHHEHUS.

Xumus 1 OKpPY:Kaolas cpeaa

BermecTBa 1 MaTepualsl B MOBCEIHEBHOM JKM3HHU YellOBEKa. be3omacHoe ncnoiap30BaHne BEIIECTB U
XHUMUYECKUX peaknuii B ObITy. [TepBasi mOMOIIb IPH XUMHYECKUX 0’KOTaX U OTPaBICHUSX.

XUMHYECKOE 3arpsi3HEHNE OKPYKaIoIIel cpe/bl (TpenebHas JOMyCTHMAast KOHIICH TPAIUs BEIIECTB,
nanee — [1IK). Poab Xxumuu B perieHnn 3K0JIOrHYECKUX MPOOIIEM.

Xumuueckuit IKcnepumenm:

n3y4eHre o0pa3IoB MaTepHaioB (CTEKJIO, CILUIAaBbl METAJUIOB, TOJIMMEPHBIE MATEPUAIIbI).

Meostcnpeomemnmple céaszu

Peanu3anust MeXNpeAMETHBIX CBA3EH MpPU M3YYCHUH XUMHH B 9 Kiacce OCYIIECTBISICTCS depe3
UCTIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-Hay4YHBIX TOHSATHHA, TaK M TOHATUH, SBISIOIINXCS
CHCTEMHBIMH IS OTJEIBHBIX MIPEIMETOB €CTECTBEHHO--HAyYHOTO IIHKJIA.

OO01ue ecTeCTBEHHO-HAYYHbIE TOHATH: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHUs, aHaJIN3, CHHTE3,
KJIaccu (pUKaIus, epUOJUIHOCTb, HAOIOIeHHE, SKCIIEPUMEHT, MOJIEIMpPOBaHNe, U3MEpPEHNEe, MOJIEINb,
SBIICHHE, TAPHUKOBBIN 3PP EKT, TEXHOJIOTUS, MATEPUAIIBI.

dusmka: MaTepusi, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIH]I, U30TOIBI, PaJUOAKTUBHOCTb,
MOJIEKYJa, SJIEKTPHUUECKUN 3apsij, MPOBOIHUKU, MOJTYNPOBOAHHUKH, TUANEKTPUKH, (OTODJIEMEHT,
BEIIECTBO, TelO, O00BEM, arperaTHOE€ COCTOSHUE BEIIeCTBA, TIa3, pacTBOp, pPacTBOPUMOCTbD,
KPHUCTAJJIMYECKAsT PEHI€TKa, CIUIaBbl, (PU3MYECKHAE BEIUYHMHBIL, €AWHUIBI HW3MEPEHHs, KOCMHYECKOe
IPOCTPAHCTBO, TIAHETHI, 3BE3/161, CoNHITE.

buonorusa: ¢orocunres, npixaHue, Ouocepa, SKOCUCTEMa, MHUHEpaIbHbIE YI00peHHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTBI, ITUTATEIILHBIC BEIIECTBA.

I'eorpadusi: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIC IOPOJbI, IOJE3HBIE HCKOMAeMbIe,
TOIJIMBO, BOJHBIE PECYPCHL.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JInuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl OCHOBHOT'O 00IIIEro o0pa3oBaHus JOCTUTAIOTCS
B X0Jl¢ O0y4YeHHs] XMMHH B €IMHCTBE Y4eOHOI M BOCHUTATENHLHOM AESITENbHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMU POCCUHCKMMH COLUMOKYJIBTYPHBIMH M JyXOBHO-HPaBCTBEHHBIMH I[€HHOCTSIMHU,
OPUHATBIMM B OOIIECTBE MpaBWJIaMH W HOpPMaMH IMOBEACHHUS M CIIOCOOCTBYIOT IIpoOIeccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUSI U COLMAIIN3AIMH 00 yJarOIUXCA.

JIM4HOCTHBIE pe3yNbTaThl OTPAKAIOT TOTOBHOCTH 00YYaIOIMXCSl PyKOBOACTBOBATHCA CUCTEMOMN
MIO3UTUBHBIX IICHHOCTHBIX OPHEHTALMI U PACIIMPEHUE OIBbITA IEATEIBHOCTH HAa €€ OCHOBE, B TOM
YUCJIE B YACTU:

1) maTpMOTHYECKOro BOCIUTAHMSA
[[EHHOCTHOIO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY M HAyYHOMY
HACJICJIMIO, TIOHMMAHHWs 3HAYEeHUs XUMHUYECKOH HAayKd B JKH3HH COBPEMEHHOro OOIIeCTBa,
CIOCOOHOCTH BJIAJICTh JIOCTOBepHOW WH(pOpMammeld O TEPeNOBBIX JOCTIKEHHUSIX W OTKPBITUIX
MHUPOBOM U OTE€UECTBEHHOW XMMMHU, 3aMHTEPECOBAHHOCTH B HAYYHbBIX 3HAHUSX 00 yCTpoOHCTBE MHpa U
00111eCTBA;

2) Ipa;kKaIaHCKOro BOCIIUTAHUA:

nNpeacTaBjICHUA O COOMAJIbHBIX HOpMax MW IpaBHIIaX MCKINYHOCTHBIX OTHOIIIEHUH B
KOJJIEKTUBE, KOMMYHUKATUBHON KOMIICTEHTHOCTH B 0OIIIECTBEHHO IMOJIC3HOM,
y4eOHO-UCCIIEIOBATENLCKOM, TBOPUECKOM W JIPYrUX BHJAX JIEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM COBMECTHOM JEATENbHOCTH IpPH BBIMNOJHEHUU Y4YeOHBIX, MO3HABATEIbHBIX 3a/ad,
BBIITIOJITHCHUHU  XUMHWYCCKUX OKCIICPUMEHTOB, CO3JaHUHU y‘-Ie6HI>IX IMPOCKTOB, CTPEMJICHUA K
B3aMMOIIOHUMAaHUIO W B3aMMOIIOMOIIM B IIPOHECCE 3TOM yqe6Hoﬁ ACATCIIbBHOCTH, TI'OTOBHOCTHU
OLICHUBATH CBOE IMOBCICHUC U IMOCTYIIKHU CBOHUX TOBapHHIeﬁ C IMO3HUIIMU HPABCTBCHHBLIX U IIPABOBBLIX
HOPM C YYETOM OCO3HAHHUS MOCIEICTBUN MOCTYIKOB;

3) HEHHOCTH HAYYHOr O MO3HAHUSI:

MHUPOBO33PEHUECKHE MPEICTaBICHHUS O BEIIECTBE U XMMHUYECKON peaklUU, COOTBETCTBYIOIINE
COBPEMEHHOMY YpOBHIO DPa3BUTUS HAYKM M COCTABJIIOIIME OCHOBY JJii MOHHWMAaHHUS CYIIHOCTH
HAyYHOW KapTUHBI MHUpA, MPEACTaBIEHHS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTUS TMPUPOIbI,
B3aMMOCBSI35IX YEJIOBEKA C IPUPOAHON CPEIOid, O POJIM XUMHUH B IO3HAHUU STUX 3aKOHOMEPHOCTEH;

MO3HABaTeNIbHbIE MOTHUBBI, HANpaBJICHHbIE Ha TOJYyYEHHE HOBBIX 3HAHUW MO0 XUMHH,
HEOOXOonMMBbIE It  OOBSICHEHUsT HAOMIOJaeMbIX TIPOLECCOB H  SIBJIGHWUW, I[103HABATEIbHOM,
MH(POPMAIIMOHHOM M YUTATEJIbCKOM KyJIbTYpbl, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHOW paboThl ¢
y4e€OHBIMH TEKCTaMH, CIIPAaBOYHOW JIUTEPATYpOd, JOCTYNHBIMH TEXHHUYECKUMU CpPEACTBAMHU
WH(OPMAITMOHHBIX TEXHOJIOT U

WHTEpeC K OOYYEHHIO M TO3HAHUIO, JIFOOO3HATENBHOCTh, TOTOBHOCTH M CHOCOOHOCTH K
caM000pa30BaHUI0, MPOCKTHOM W WCCIIENOBATEIHCKON JESITEIBHOCTH, K OCO3HAHHOMY BBIOODY
HaIPaBJICHHOCTU U YPOBHS 00yUY€HUs B JlaJbHEHIIEM;

4) opMHUpOBaHNUSA KYJIHTYPbI 310POBbSI:

OCO3HAaHHUEC NEHHOCTH XU3HU, OTBCTCTBCHHOI'O OTHOIICHHA K CBOEMY 310pPOBbIO, YCTAHOBKHU Ha
3I0pOBBIN 00pa3 KU3HU, OCO3HAHUE IMOCIEIACTBUI M HENPUATHE BPEAHBIX MPUBbIUEK (yIOTpeOIeHUS
aJIKOTOJIs, HAPKOTHUKOB, KYypeHWs), HEOOXOIMMOCTH COOJIFOCHHS] TpaBUil O€30MacHOCTH TpHU
O6paHIeHI/II/I C XUMHUYCCKNMHU BE€IICCTBAMU B 6BITy u peanLHoﬁ KU3HU,

5) Tpy10BOIr0 BOCTIMTAHUSI:



MHTEpeC K MPAaKTUYECKOMY U3ydeHHIO npodeccuil u Tpyna pa3IMuHOro poaa, yBaXKeHHe K Tpyay
U pe3ysbTaTaM TPYAOBOW JEATEIBHOCTH, B TOM YHUCJIE HA OCHOBE IIPUMEHEHUsS NMPEAMETHBIX 3HAHUI
[0 XMMHH, OCO3HAHHBII BHIOOP MHAMBUAYAIbHOM TPAaeKTOPUU MPOJOJDKEHUsI 00pa3oBaHUsl C y4ETOM
JUYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XHWMHUHU, OOIIECTBEHHBIX HMHTEPECOB M IOTPEOHOCTEH,
yCIemHOW MpodeccuoHalbHON eATeIbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHUH, TOTOBHOCTb
aJanTHPOBaThCA B IpOo(decCHOoHANBLHON cperie;

6) PKOJIOrH4eCcKOro BOCIIUTAHUS:

HKOJIOTHYECKHU 11eJIeco00pa3Hoe OTHOLIEHHE K MPHUpOJe KaK HCTOYHUKY >KM3HHM Ha 3emile,
OCHOBE €€ CyYILIECTBOBaHHWs, IMOHMMAaHUE IIEHHOCTH 3J0pOBOro M Oe30macHoro obpasza >KHU3HH,
OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (DM3UYECKOMY M ICHXMYECKOMY 370pOBBIO, OCO3HAHHE
[IEHHOCTH COOJNIO/ICHUs MpaBui 0e30MacHOro MOBeAeHHs Mpu paboTe C BellecTBaMHU, a TaKXKe B
CUTYalMSIX, YTPOXKAOIIMX 310POBBIO U )KU3HU JIHOJEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, IOJydaeMble NPH H3YUYEHUM XUMHHM, Ul pelleHus 3ajad,
CBA3aHHBIX C OKPYXAIOIIEH NMPUPOJHON CPENOH, Ui MOBBIIIECHHUS YPOBHS HDKOJIOTHYECKOU KYJIBTYPHI,
OCO3HAHUS IJI00aJbHOIO XapakTepa 3KOJOTMYECKHX Mpo0JieM M IyTeld HX pPELIeHHs MOCPEACTBOM
METOJIOB XUMUH, SKOJOTMYECKOrO0 MBIIIJICHUS, YMEHUS PYyKOBOACTBOBATHCA MM B ITO3HABATEIBHOM,
KOMMYHUKATHBHOW U COLMAIbHOM IPAKTHKE.

METAINPEAMETHBIE PE3YJIBTATBI

B cocraBe MerampenMeTHBIX pe3yJbTATOB BBIACISAIOT 3HAYMMbIe 17 (HopMUpoBaHUS
MHPOBO33pEHUSI OOIICHAay4YHbIE TOHATHS (3aKOH, TEOpUSs, NPUHIMI, THUNOTe3a, (GakKT, CUCTEeMa,
IPOLIECC, 3KCIEPUMEHT U JPyroe.), KOTOpbl€ HCIOJIb3YIOTCS B €CTECTBEHHO-HAayUHBIX Y4eOHBIX
npeaMeTax U TMO3BOJISIIOT HAa OCHOBE 3HAHUNM W3 ITUX MPEIMETOB (POPMHUPOBATH IMPEICTABICHUE O
[EOCTHON HAy4YHOW KapTUHE MHUpa, W YHHUBEpCAJIbHbIE YydeOHbIE JICHCTBUS (ITO3HABATEJBHBIC,
KOMMYHUKATUBHBIC, PETYJSITUBHBIE), KOTOpbIe oOecrneuynBaroT (OPMHUpPOBAHWE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IJIAHHPOBAHUIO M OCYLIECTBJICHUIO y4eOHOM! eI TeTbHOCTH.

ITo3HaBaTe/ibHBIE YHHBeEpPCAJbHbIC YUeOHbIe NeiiCTBUA

ba3oBble JJornueckue JeMCTBUA:

YMGHI/IS'I HNCIIOJIb30BAThH HpI/IéMBI JIOTUYCCKOI'O MBIIIJIICHUA HpPI OCBOCHUU 3HaHHﬁZ paCKpLIBaTb
CMBICJI XUMHNUYCCKUX HOHSITI/If/'I (BBI,HCJISITB nux XapaKTepHBIG HpI/IBHaKI/I, YCTaHaBJ'II/IBaTB B3anMOCBA3b C
I[pyrI/IMI/I HOHHTI/ISIMI/I), HUCIIOJIB30BATh IIOHATUA I O6’B$ICH€HI/I$I OTACIIbHBIX (I)aKTOB n ﬂBJICHHfI,
BBIGI/IpaTB OCHOBAHUS MW KPUTCPUU OJIA KJ'IaCCI/I(i)I/IKaHI/II/I XUMHUUYCCKUX BE€IIECCTB U XHMHUYCCKUX
peaKHI/II\/'I, YCTaHaBJIMBATb MNPHYUHHO-CJICICTBCHHLIC CBA3U MCKIY O6’beKTaMI/I HU3y4YCHUA, CTPOUTDH
JIOTUYCCKUEC PACCYKICHUSA (I/IHI[yKTI/IBHBIe, ACAYKTUBHBIC, 110 aHaJIOFI/II/I), AcjJaTb BbIBOAbBI H
3aKJIFOYCHM A,

YMCHHC INPHMCHATb B IIPOHECCC ITO3HAHHA IMOHATHA (Hpe,[[MeTHBIe u MeTaHpe,Z[MeTHBIC),
CUMBOJJIMYCCKUC (3HaKOBBIe) MOJCIIM, HUCIIOJb3YyCMbBIC B XHUMUHU, Hp606paSOBBIBaTB HUPOKO
INPUMCHACMBIC B XWMHUHU MOJCJIBbHLIC IPCACTABJICHHUA — XUMHUYECKUN 3HaAK (CI/IMBOJI SHCMCHTa),
XUMHuecKas (GopMysa U ypaBHEHHE XUMUYECKOW peakIUu — MPH PELICHUH y4eOHO-I103HABATEIbHbBIX
3ajgad, C y‘léTOM 3TUX MOACIIbHBIX HpeI[CTaBJ'IGHI/Iﬁ BBIABJIATHE U XapaKTepI/BOBaTI) CyHICCTBCHHI)IC
HpI/ISHaKI/I I/I3y‘IaeMI>IX O6’I)CKTOB — XUMHUYCCKHUX BCIICCTB U XUMHUUYCCKUX peaKHI/Iﬁ, BBISIBJIATH 06IIII/IC
SaKOHOMepHOCTI/I, HquHHHO-CHeI[CTBeHHBIe CBA3U " HpOTI/IBOpe"II/Iﬂ B H3yqaeMLIX HpOHCCCﬁX nu
SABJICHUAX.

ba3oBbIe ucciienoBaTebCKHe JeHCTBUA .

YMCHHEC HCIIOJIB30BATh ITOCTABJICHHBIC BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMO3HAHUA, 4 TAKKC B
Ka4dyeCTBEC OCHOBBLI HJIs (l)OpMI/IpOBaHI/ISI TANOTE3bl MO IMPOBCPKE IPABUJIIBHOCTU BbICKA3bIBACMBIX
CYXIECHHM;



npuoOpeTeHre OmbpiTa MO I[UJIAHMPOBAHHWIO, OpraHU3allMd M TPOBEACHUIO YUYEHUUYECKUX
HKCIEPUMEHTOB, YMEHHE HAOII0AaTh 3a XOJOM IpOIecca, CaMOCTOATEIbHO MPOTHO3UPOBATH €ro
pe3yibTaT, (GOpMyIHpOBaTh OOOOMICHWS W BBIBOABI II0 pe3yjibTaTaM NPOBEIEHHOIO OIbITA,
UCCIIEZIOBAHHUS, COCTaBJISATh OTUET O MPOJIETaHHOM pabore.

Pabora ¢ undopmanmei:

yMEHUE BBIOMpaTh, aHAIM3UPOBATH U HMHTEPHPETHPOBATH WH(OPMALMIO Pa3IUYHBIX BHJIOB H
GopM TpenCTaBICHUs, IMOIYYaeMyl W3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JHMTEparypa
XHUMHYECKOTO COZIEpIKaHUs, CIIpaBOYHBIE TOCOOMS, pecypchl MHTepHeTa), KpUTUYECKH OICHUBATH
IPOTUBOPEYNBYIO M HETOCTOBEPHYIO HH(OPMAIIHIO;

yYMEHUE TPUMEHATHh Pa3JIMYHbIE METOABI M 3aIpPOCHl MPH MOUCKE M OTOOpe MHPOpPMAIUU H
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAMMBIX /ISl BBITOJHEHHS YYEOHBIX M ITO3HABATEIBHBIX 3ajad
ONpeneNéHHOr0 THUMA, MPHOOpPETeHHE OMNbITa B O00JAaCTH HUCHOJIB30BaHUA WH(GOPMAIIMOHHO-
KOMMYHUKATUBHBIX TEXHOJOTHH, OBJaJeHHE KyJIbTYpOH aKTHBHOT'O HCIIOJIb30BAHUS Pa3IHMUHbIX
MIOMCKOBBIX CHCTEM, CAMOCTOSTENIFHO BBIOMPATh ONTHMAJIbHYIO (OpMY MpENCTaBICHUS WH(POPMAIUU
U WUTIOCTPHPOBATH peIIaeMble 33JaYd HECIOKHBIMHA CXEMaMH, JAWarpaMMaM#, APYTUMH (OopMaMu
rpauKy U UX KOMOMHAIUSIMU;

YMEHHME HCIOIb30BaTh W aHAJIM3MpPOBaThb B IIpolecce Y4eOHOW M HCCIe0BaTeIbCKON
JeATeIbHOCTH WH(POPMAIMIO O BIUSHHUU NPOMBIIUIEHHOCTH, CEIBCKOI'0 XO35CTBa M TPaHCIOPTa Ha
COCTOSIHME OKPY KAIOLIeH MPUPOAHOIN CPEbI.

KoMMyHUKAaTHBHBbIC YHUBEPCAJIbHbIC Y4eOHbIE 1eiiCTBHUA:

YMEHUs 33/1aBaTh BOIMPOCH! (B XOAE€ AUANOra W (WJIM) JTUCKYCCHUU) MO CYHIECTBY 00CYKIaeMOun
TeMBbl, (POPMYIIMPOBATH CBOH MPEJIOKEHHSI OTHOCHTEIBHO BBITIOJHEHUS IPEUIOKEHHOM 3a/1a4H;

YMEHHSI MPEACTABIIATh MOJydECHHBIC PE3YJIbTAThI MO3HABATECIHLHOUW JEATEIHBHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JENaTh MPE3CHTAINI0 PE3yJIbTATOB BBITIOJHCHHS XHMMHUYECKOTO 3KCIIEPUMEHTA
(;raGopaTopHOrO OMBITA, JAOOPATOPHOM PAaOOTHI MO KCCICIOBAHHIO CBOWCTB BEHIECTB, y4e€OHOTO
IIPOEKTA);

YMeHHsI Y4eOHOTrO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM TIO3HABATENBHOW U
UCCIIEZIOBATEIIHCKOW JSSITENFHOCTA TPU PEIICHNH BO3HHKAIOMIMX MPOOJIEM Ha OCHOBE ydéTa OOIMIMX
WHTEPECOB U COTJIACOBaHUs NO3MIHNA (0O0CYXKIeHHs, OOMEH MHEHHSMH, «MO3TOBBIC MITYPMBI»,
KOOPJIMHAIIAS COBMECTHBIX JICHCTBHIA, OMpEAeNieHNe KPUTEPHEB MO OIEHKE KayecTBa BBITOJHEHHOM
paboTHI U IpyTrHe).

PerynsiTuBHbBIE YHUBeEpPCAJIbHbIE YUeOHbIE e CTBUS:

YMEHHE CaMOCTOSATEIbHO ONPENENATh LEeIH JEATEIbHOCTH, IUIAHUPOBAaTh, OCYILECTBIATS,
KOHTPOJIMPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOKO JEATENbHOCTb, BHIOMpAaTh Haubosee
3¢ eKTUBHBIE CITOCOOBI pPelIeHHs] YI€OHBIX M MO3HABATENBHBIX 3371a4, CAMOCTOSITEIbHO COCTABISITH
WM KOPPEKTUPOBATH NPEMJIOKEHHBIM AJITOPUTM JCHCTBUU IPU BBINOJHEHUH 3aJaHUU C y4ETOM
MOJyYeHHUs] HOBBIX 3HaHUH 00 u3ydyaeMblx OOBEKTaX — BELIECTBAX M pPEAKIUSIX, OLEHUBAThH
COOTBETCTBHE IIOJyYEHHOI'O Pe3yJbTaTa 3asBJICHHOW 1€/, YMEHHME UCIOJb30BaTh U aHAJIU3UPOBATH

KOHTCKCTEI, IIpCAjaracMbi€ B YCJIOBUHU SaﬂaHI/Iﬁ .

HPEAMETHBIE PE3YJIbTATDBI

B cocraBe mpenMeTHBIX pPE3yJIbTATOB 1O OCBOCHHIO O0S3aTENBHOTO  CONEp)KaHUS,
YCTaHOBJICHHOTO  JaHHOM  (¢enepanbHONM  pabouelt  mporpaMMmoi,  BBIAENSIOT:  OCBOCHHBIE
00yYaIONIMMHICSI HayYHbIC 3HAHUS, YMEHHUS M CIOCOOBI JICHCTBUMN, crienupUYecKue sl MPeAMETHOM
obmactTi «XuUMHUS», BUIBI ASITEIBHOCTH MO TOJTYYEHUIO HOBOTO 3HAHHS, €ro HWHTEPIPETAILHH,
peoOpa3oBaHUIO M MPUMEHCHHIO B PA3JIMYHBIX YICOHBIX M HOBBIX CUTYaIIHSX.



K konmy oOydenus B 8 kjiacce npeaMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJIKHBI OTPaKaTh

c(OPMUPOBAHHOCTb y 00YYAIOIINXCS YMEHUMN:

pacKpbIBaTh CMBICI OCHOBHBIX XMMMUYECKUX IOHATUN: aTOM, MOJIEKYJA, XUMUYECKUI 3JIEMEHT,
IIPOCTOE BEILECTBO, CJIOKHOE BEIECTBO, CMECh (OAHOPOJHAs W HEOAHOPOAHAs), BaJIEHTHOCTb,
OTHOCHUTEJIbHAs ATOMHAsI M MOJIEKYJIIPHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasl 01 XMMHUYECKOTO 3JEMEHTa B COEIMHEHUH, MOJIIPHBIA O0BEM, OKCHJ, KHCIIOTa,
OCHOBAaHHUE, COJb, DJIEKTPOOTPULATENBHOCTh, CTENEHb OKHMCIEHUS, XHMMMUECKass peaKius,
KJIaccu(DUKAIUS peakUMi: peakiMu COCJMHEHHUs, PeaKlIMU pa3JloKEHUs, peakluu 3aMeleHHs,
peakuuu oOMeHa, 9K30- U SHIAOTEPMUUYECKHE PEaKIMH, TerIoBoi 3(dexT peakuuu, sSapo aToma,
JIEKTPOHHBIN €10 aToMa, aTOMHasi OopOuTajb, pajilyCc aToOMa, XUMUYECKas CBS3b, MOJIIpHAs U
HEMoJIsIpHasi KOBaJIeHTHas CBA3b, HOHHAs CBSA3b, MOH, KATHOH, aHUOH, PAcTBOP, MaccoBas J0JIs
BellecTBa (POIeHTHAs KOHLIEHTPALKs) B pacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUH U MPUMEHSTH 3TH MOHATHUS NPU
OIMCaHUU BEILECTB U UX MPEBPAICHUN;

UCII0JIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JJIsi COCTaBlIeHHs (opMyn BelIeCTB M ypaBHEHHH
XUMUYECKUX PEAKLIHIA;

OIIpEIeNATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHApHBIX COCIUHEHUSX, CTEHEHb OKHUCIIECHHS
3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, NMPUHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy
COeIMHEHMH 1Mo GopMyiaM, BUJ XUMUYECKON CBS3U (KOBAJEHTHAsl M MOHHAs) B HEOPraHUYECKUX
COEAMHEHMSIX;

packpbiBaTh cMbich [lepuoanueckoro 3akona Jl. 1. MenneneeBa: 1eMOHCTpUPOBATh TOHUMAaHHUE
MEPUOINYECKON 3aBUCHMOCTH CBOMCTB XUMHYECKHUX DJJIEMEHTOB OT MX IIOJOXEHUS B
[Tepuoanueckoil cucteMe, 3aKOHOB COXPaHEHHUS MAaCChl BEILIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJIIPHOTO YY€HUs, 3aK0Ha ABOraJipo;

ONUCHIBATh M XapaKTepH30BaTh TabmuuHyro ¢(opmy Ileproauueckoil CHCTEMBI XMMHUYECKHX
2JIEMEHTOB: pa3iMyaTh MOHATUS «TJIaBHasg noarpynna (A-rpynmna)» u «moboudnas noarpynna (b-
Ipymmna)», Majible U 00JbIINEe MEPHOJIbl, COOTHOCUTh 0003HAUEHUS, KOTOPbIE UMEIOTCS B TaOyuIe
«Ilepuonnueckas cucremMa xumuueckux odaeMeHToB [I. M. MenaeneeBa» ¢ YHCIOBBIMU
XapaKTepUCTUKAaMU CTPOEHHSI aTOMOB XHMHUYECKHX JJIEMEHTOB (COCTaB M 3apsj sjpa, obiee
YHCIIO AJIEKTPOHOB U PACIPEAEIEHUE UX 110 AIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATh XUMUYECKUE AJIEMEHTBI, HEOPraHMYECKUE BEIEeCTBA, XMMHUECKUE peaKLuu
(10 yMCITy ¥ COCTaBY Y4acCTBYIOIIMX B PEAKLUHU BEIECTB, IO TEIJIOBOMY 3D (DeEKTy);
XapaKkTepu3oBaTh (ONUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJATBEPKasi OMKMCaHUE MIPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHHM COOTBETCTBYIOIINX XMMMYECKUX
peakiui;

IIPOrHO3UPOBATH CBOMCTBA BELECTB B 3aBUCUMOCTH OT UX KaUECTBEHHOI'0 COCTaBa, BO3MOXKHOCTH
IIPOTEKAaHUsI XUMUYECKUX MTPEBPALLEHUI B Pa3JIMUHbIX yCIOBUSIX;

BBIUUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJIIPDHYIO MaccChl BEIECTB, MAacCOBYIO JIOJIO
XMUMHMYECKOro 3jeMeHTa N0 (opMmyse COeIMHEHHUS, MAacCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
MPOBO/IUTH PACUETHI MO YPABHEHUIO XMMHUECKON peaKiny;

IIPUMEHSATH OCHOBHBIE ONEPALIUU MBICIUTEIBHON JEATEIbHOCTH — aHaJIW3 U CUHTE3, CPAaBHEHHE,
0000111eHHe, CUCTEMATH3AIIMIO, KJIAaCCH(PUKALINIO, BBISIBIEHHE IPUYUHHO--CIIEICTBEHHBIX CBSI3EH —
JUIl U3Y4EHHs] CBOMCTB BEIIECTB M XUMHUYECKUX PpEAKIUH, €CTECTBEHHO-HAyYHBbIE METOJbI
MIO3HaHUs — HAOJI0ICHUE, U3MEPEHHE, MOJIEIMPOBAHUE, SKCIIEPUMEHT (P EalbHbIN U MBICIIEHHBIH);
CIIeZIOBAaTh IpaBWJIaM IOJb30BAaHUS XUMHUYECKOW MOCyNOil M 71a00paTOpHBIM 00OpYZOBaHHEM, a
TaKXe MpaBUiiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMHU IO BBITIOJHEHUIO



mabopaTOpHBIX XMMHUYECKUX OMNBITOB IO TMOJYYEHUI0O W COOMPAHUIO Ta3000pa3HBIX BeEIECTB

(Bomopoma W KHCIOpOAA), MPHUTOTOBJICHHUIO PACTBOPOB C OIpPEAEIEHHOW MaccoBOW JoJei

pacTBOPEHHOT'O BEIECTBA, IUJIAHUPOBATh H MPOBOJUTH XUMHUYECKHE OKCIIEPUMEHTHI 10

pacmo3HaBaHUIO PACTBOPOB IIEJNOYEH W KHUCIOT C TIOMOINBIO HWHIUKATOPOB (JIAKMYC,
(dbenondTanenH, METUIOPAHK U APYTHE).

K koniy oOy4enus B 9 kijiacce npeaMeTHbIC pe3yJIbTaThl HA 0230BOM YPOBHE JIOJDKHBI OTPaXaTh
chOPMHPOBAHHOCTh y 00 yUAIOIIUXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XMMHMYECKUX NOHATHH: XUMHUYECKUH 3JIEMEHT, aToM,
MOJIEKYJIa, HOH, KATUOH, aHUOH, IIPOCTOE BEIECTBO, CI0KHOE BELIECTBO, BAJICHTHOCTS,
JIEKTPOOTPULIATENBHOCT, CTENEHb OKHUCIEHHS, XMUMHUYECKas PEaKUs, XUMHYEcKas
CBSI3b, TEIJIOBOU 3(PPEKT peakiuu, Moib, MOJISIPHBIA 00bEM, pacTBOp, IJIEKTPOIUTHI,
HEDJIEKTPOJIUTHI, 3JEKTPOJIUTUYECKAss [MCCOLMALMS, pPEaKIMU HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBEcHE, OOpaTUMble M HEOoOpaTUMbIE pEaKIuH,
OKHCJIMTEIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKLMHM,  OKUCIUTEIb,  BOCCTAHOBMTEIID,
OKHCIIGHHE U BOCCTAHOBJICHHE, aJUIOTPONHs, aM(OTEpHOCTb, XHWMHYECKas CBS3b
(koBaNeHTHAsl, WOHHAs, MeETAJJIMYecKas), KpHCTaJUIMYecKash pemérka, KOoppo3Hs
METAaJUIOB, CIUIABBl, CKOPOCTb XHMMYECKOM pEaKUMM, IPENelbHO JOINyCTHMas
koHuenTpauus I1JIK Bemecrsa;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHSATUH M MPUMEHSATH 3TH
MOHATHUS IIPU OMMCAHUM BELIECTB U UX MPEBPAILECHUI;

UCMOJb30BaTh XUMHYECKYIO CHMBOJIMKY [JIsI COCTaBieHHUS (OpMyJa BEIIECTB H
YpPaBHEHUN XUMHYECKUX PEAKIIHIL;

ONpENeNsaTh BAaJEHTHOCTh M CTENEHb OKHCIEHHS XHMHYECKHUX DJIIEMEHTOB B
COCIMHEHMSX PA3JIMYHOIO COCTaBa, INMPUHAAJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCIWHEHHMH 1o (QopMyiaMm, BUJ XHMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJlJIMuecKas) B HEOPraHMYEeCKHX COCIUWHEHHSX, 3apsA] HOHAa IO XHMHUYECKOH
dopmyre, xapakTep Cpelbl B BOJHBIX pacTBOpax HEOPraHMYECKUX COEAWHEHUMU, THUII
KPUCTAJUINYECKON PEIIETKN KOHKPETHOTO BEUIECTBA;

packpeiBaTh cMmbich [lepuoanueckoro 3akoHa /. 1. MenaeneeBa u JEMOHCTPUPOBATH
€ro IIOHMMaHUE: ONUCHIBATh U XapaKTepu3oBaTh TabauuHyto Gopmy [lepronuueckoit
CHUCTEMBbl XHMHYECKHX 3JIEMEHTOB: pa3jiMuaTh IOHATUS «rjaBHas moarpymnmna (A-
rpynna)» u «mnobounas mnoxarpynna (b-rpymma)», Manbsle u OoJbliue IEpUOADI,
COOTHOCUTH O00O3HauYeHHs, KOTOpble HUMEIOTCI B IEpUOAMYECKOl Tabmuie, ¢
YHCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB H
3apsia sapa, olliee YHCIo IEKTPOHOB U paclpeelieHHe UX M0 3JIEKTPOHHBIM CIIOSM),
OOBSICHATH OOIIME 3aKOHOMEPHOCTHM B M3MEHEHHH CBOMCTB DJJIEMEHTOB M HUX
COEIMHEHMI B Ipenesiax MajblX NEePHUOJ0B U IJIaBHBIX MOATPYHI C YUETOM CTPOCHUS
UX aTOMOB;

KJIACCU(PUIIMPOBATH XUMUYECKUE DIIEMEHTHI, HEOPraHUYECKUE BELIECTBA, XUMUYECKHE
peakuuu (1Mo YMCIAy M COCTaBY YYacTBYIOIIMX B PEAKLUU BEIIECTB, IO TEMJIOBOMY
3 deKTy, Mo U3MEHEHHIO CTEeNeHEH OKMCIEHUS! XUMUYECKHX 3JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOIIME M clenu@uuecKkue XUMHUYECKHe CBOMCTBa
MPOCTHIX U CIOXKHBIX BEIIECTB, MOJATBEPXKAasi ONUCAHUE TPUMEPAMU MOJIEKYISIPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEaKIIUA;

COCTaBIISITh YPABHEHUS IEKTPOJIATHUECKON AUCCOIMAIIMN KUCIIOT, MIEIOYEN U COJIEH,
MOJIHBIE U COKpALIEHHbIE YpaBHEHMs peakluii HOHHOTO OOMeHa, YpaBHEHUS PeaKIHii,



MOATBEPKAAIOIIMX CYLIECTBOBAHUE T€HETHUYECKOM CBSI3W MEXAY BelleCTBAMHU
Pa3IMYHBIX KIJIACCOB;

pacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUN MOCPEICTBOM
COCTAaBJICHHS SJIEKTPOHHOTO OaslaHCa ITUX PEaAKIIHi;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUSI XMMUYECKUX MPEBPAIEHUN B PA3JTUUYHBIX YCIOBUSX;

BBIYHUCIISITh OTHOCHTEJIHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTI0 XUMHUYECKOTO 3JIeMEeHTa 1Mo GopMyJsie COSTMHEHHS, MaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpE, MPOBOJUTE PACUETHI IO YPABHEHUIO XUMHUUECKOU PEaKIINH;

cOONIOaTh TpaBHJIa [OJH30BAHMS XUMHYECKOM TOCYJOoM M J1a0OpaTOPHBIM
o0opyIoBaHHWEM, a Tak)Ke NpaBWia OOpaIleHHs C BEIIECTBAMHU B COOTBETCTBUM C
WHCTPYKIUSIMU TIO BBIMOJHEHUIO JTaOOPATOPHBIX XMMHUYECKUX OIMBITOB MO MOTYYEHHUIO
1 cOOMpPaHUIO ra3000pa3HBIX BEUIECTB (AMMHAKA U YTIJIEKHUCIIOTO ra3a);

MIPOBOJUThH PEAKINH, MTOATBEPKIAOIIME KAYECTBEHHBI COCTaB PAa3JIMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM NYTEM XJIOpUI-, OpOMUI-, MOIUI-, KapOboHaT-, ocdart-,
CHIIMKAT-, Cylb(haT-, THUIPOKCUI-MOHBI, KATHOHbI aMMOHHUS M HOHBI H3yYEHHBIX
METaJIOB, IPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MIPUMEHSITh OCHOBHBIE OINEpAllMUd MBICIHTEIHHON JEITEIBbHOCTH — aHAJIW3 W CHUHTE3,
cpaBHeHHE, 00OOIICHHE, CHCTEMATH3AIMIO, BBISIBJICHUE MPUUYUHHO-CIEICTBEHHBIX
CBSI3€ — JUISl M3YYEHHS] CBOMCTB BEIIECTB M XUMHUYECKHMX PEAKIUHA, €CTECTBEHHO-
Hay4YHbIE METOJbl TO3HAHWS — HAONMIOJEeHWe, W3MEpPEHHe, MOCIUPOBAHNE,
HKCIEPUMEHT (peabHbIi 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
KosnyecrBo yacoB
Ne HaumeHnoBanue pa3nenoB u DJieKTpoHHbIe (LU poBbIe)
KonTtpoibHbie IIpakTH4yeckue
n/n TeM MPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nen 1. [lepBoHavyajibHbIe XUMHYECKUE TIOHSTHS
BemiecTBa 1 XUuMHYECKHE bubmorexa [IOK
11 15 1 0
peakiuu https://m.edsoo.ru/7f41837c¢
XuMust — BaxkHasi 0071acTh
19 €CTECTBO3HAHUS U 5 0 5 but6mmoreka [JOK
' IIPAKTUYECKOM 1EeATEIBHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
Hroro no pazaeny 20
Pa3nen 2. BaxkHeiilme npeacTaBuTe/ M HEOPraHU4eCKMX BeleCTB
Boznyx. Kucnopon. Ilonsitue bubmmoreka LIOK
2.1 6 0 0
00 oxcuiax https://m.edsoo.ru/7f41837¢c
Bonopoa.Ilonsitue o kucnorax bub6munorexa IIOK
2.2 8 0 1
U COJISIX https://m.edso00.ru/7f41837c
Bopna. PactBopsl. [Tonstre 00 bubmmoreka LIOK
2.3 5 1 1
OCHOBAHMSX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJ1acChl 1 1 1 bu6motexa [IOK
' HEOPraHUYeCKUX COeMHEHHUI https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 30

Pasnea 3. [lepuoauyeckuii 3akon u [lepuoanyeckas cucrema xumudeckux 31emMeHToB /. U. MenneneeBa. CTpoenne aToMoB. XuMHYecKasi

c¢Bsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEIbHbIE peakuun
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[Tepuonnyeckuii 3aKoH U
[Tepuonnyeckas cucrema

bub6moreka [JOK

3.1 7
XUMHUYECKUX 31eMeHToB J[. U. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue aToma
XHUMHAYECKas CBSI3b. Bu6 LIOK
NOIMOTEKA
3.2 Oxucmrennro- 8 https://m.edso00.ru/7f41837c
BOCCTaHOBUTEIIbHBIE PEAKLIUU
bub6munorexa IIOK
u 15
TOTO O pasieny https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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9 KVIACC

KosnuecTBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uudposbie
Ne i/ P KourpoJbnsie | IIpakruyeckue (1ubp )
NMPorpaMmabl Bcero oOpa3oBare/ibHbIE
padoThI padoThbI
pecypchbl
Pa3nen 1. BemecTBO U XMMH4YeCKHE PeaKkIN U
11 [ToBTOpeHue u yriydieHue 3HaHU I 5 1 0 bubmmorexa L{OK
' OCHOBHBIX Pa3/IelIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 4 0 0 bubmorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
DNEKTPOIMTUYECKAS] T CCOLIUALINSL. bubmorexa [JOK
1.3 8 1 1
XWMHUYECKUE PEAKLIMHU B PACTBOPAX https://m.edso0.ru/7f41a636
Uroro no pazneny 17
Pazgen 2. HemeTaibl M X COCAUHEHUS
51 OO6m1ast XapaKkTepUCTHKA XUMUYECKHUX 4 0 1 bubmotexa [JOK
' anemeHTOB VIIA-rpynmebl. ["amorens https://m.edso00.ru/7f41a636
OO01as xapakTeprucTUKa XMMHY ECKUX
2.2 anemeHnToB VIA-rpymmel. Cepa u e€ 6 0 0 butamorexa [IOK
' PYTHIRL- &P https://m.edso00.ru/7f41a636
COEAMHEHHUS
OO0mras xapakTepyCcTHKa XUMHUY €CKUX Eu 10K
nomoreka
2.3 VA- A 7 0 1
OTICMEHTOB FpymIEL. ASOT, hochop u nx https://m.edso0o.ru/7f41a636
COCMHEHHUS
OO01as XxapakTepuCcTHKa XUMHUY €CKUX
24 anemeHToB |VA-rpynmel. Yriepon u 8 1 2 bubmorexa [JOK
' Ny PYIIIEL pot https://m.eds00.ru/7f41a636
KPEMHUI U UX COCTMHCHUS
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Wroro no pazneny 25
Pazgen 3. MeTasIBI H HX COeANHEHUS
. bu6moreka [JOK
3.1 Obmme cBoicTEa METAIIIOR 4 https://m.edsoo.ru/7f41a636
. bu6moreka [JOK
2 B 1
3 AKHEUIINE METAJUIBI U UX COEOUHEHUA 6 https://m.edsoo.ru/741a636
Hroro no pazneny 20
Pasznea 4. Xumus u okpyskawias cpeaa
4.1 BemtectBa 1 MaTepuanbl B )KU3HU YEI0BEKA 3 bubmiorexa ITOK
' B puai . https://m.edso00.ru/7f41a636
Hroro no pasaeny 3
PesepBHOE Bpems 3 bubmorexa LIOK
P p https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68
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