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INOACHUTEJIBHASA 3AIINCKA

[IporpaMmMa 1Mo XMMHUH Ha YpOBHE OCHOBHOTO OOIIero oOpa3oBaHMsI COCTaBJICHA HAa OCHOBE
TpeOOBaHUM K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMbl OCHOBHOI'O OOIIETro
obOpasoBanms, mpexacraBieHHbix B PI'OC OO0, a Takke Ha OCHOBe (demepanbHOW padoueit
MIPOrpaMMbl BOCHUTAHMS U C YYETOM KOHIIEMIUU MPEnojaBaHus ydeOHOro mpeamera «XuMHSL» B
oOpa3oBarenbHbIX opranm3anusx Poccuiickoit deaeparuu.

[IporpaMmMa mTO0 XuUMUM JNa€T TPEIACTABICHUWE O MesaX, oOmel crpareruu oOydeHwus,
BOCIIUTAHUSI ¥ Pa3BUTUS OOYy4alOMIMXCS CpeACTBaMH y4yeOHOro TpeaAMeTa, YCTaHABIMBAaeT
00s13aTeNIbHOE TPEIMETHOE COJepKaHue, IMPeayCMaTpUBACT paclpeleieHne ero Io KilaccaM H
CTPYKTYPUPOBAaHHME IO pa3jiesiaM U TeMaM IPOrpamMMmbl MO XUMHUH, ONpPENEseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTEPUCTUKHU COJEpKaHUSA, PEKOMEHIYEMYIO IIOCIIEI0OBATEIbHOCTh H3yYEHUs
XUMHH C Y4ETOM MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBs3€Hd, JIOTUKM YydeOHOro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEH OO0YyYaroIMXCs, OMpeAeNsieT BO3MOXKHOCTH MpeaMeTa Ul peaau3aluu
TpeOOBaHUH K pe3ybTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeNbHOI MPOrpaMMBbl HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHUs, a Takke TpeOOBaHWI K pe3yiapTaraM OOydeHHs XMMHUH Ha YpPOBHE LeJel
M3Y4YEHHUsI IIpeIMETa U OCHOBHBIX BUJOB y4€OHO-IIO3HABATENbHON JIEATENbHOCTH O0ydarolerocs Io
OCBOEHUIO yUeOHOTO CO/IepKAHMSL.

3HaHME XUMHH CIYXHUT OCHOBOW aiisi (OPMHUPOBAHMS MHUPOBO33PEHHSI OOYYaIOIIErocs, €ro
MPEJICTABJICHU O MaTepUaJbHOM EJIMHCTBE MHUpPA, BAXHYIO POJIb UTpaloT (HopMHUpyeMble XUMHUEH
MIPEJICTABICHHUS] O B3aUMOIPEBPAILCHUSAX SHEPTUU U 00 SBOJIOIUHU BEIIECTB B MPUPOJIE, O MYTAX
pelieHus ri1o0aabHbIX MPoOIeM YCTOMYMBOTO Pa3BUTHUSL YEJIOBEUECTBA — ChIPbEBOM, SHEPreTUUYECKOM,
MUIIEBOH U YKOJIOTHYECKON OE30MaCHOCTH, TPOOIIEM 3paBOOXPAHCHUSI.

N3yuenune xumun:

CIOCOOCTBYET peaju3aluyd BO3MOKHOCTEW JUIsl CaMOpasBUTHS U (DOPMHUPOBAHUS KYJIbTYpHI
JUYHOCTH, €€ 001Iel U (PYHKIIMOHATBHON TPaMOTHOCTH;

BHOCHT BKJaJ B (OpMHpOBaHHE MBIIUICHUS M TBOPYECKHX CIOCOOHOCTEW OO0ydaromxcs,
HABBIKOB MX CaMOCTOSATEIbHOW y4eOHOH NeATeNbHOCTH, HKCIIEPUMEHTAIbHBIX U HCCIEA0BATEIbCKUX
yMEHUN, He0OOXOAMMBIX KaK B ITOBCEIHEBHOM KU3HH, TaK U B MPO(ECCUOHATBHOM IeATeTbHOCTH;

3HAKOMMT CO CHEIM(PHUKON HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI LIEJIOCTHOTO B3TJIsAa
Ha €MHCTBO NMPUPObI U YEIIOBEKA, SBJISETCS OTBETCTBEHHBIM 3TarloM B (POPMUPOBAHUN €CTECTBEHHO-
Hay4YHOU rpaMOTHOCTU O0yUaIOLUXCS;

croco6cTByeT (OPMUPOBAHUIO [IEHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K IIPUPOJIE, K YEJIOBEKY, BHOCHT CBOM BKJIa/l B 9KOJIOIMYECKOe 00pa3oBaHHe 00yUarOIIUXCS.

JlanHble HampaBiieHHs B OOYYeHHMHM XHMHUU OOECIEUMBAIOTCA CHEIU(PUKON COMep:KaHUs
y4eOHOro mpeaMeTa, KOTOpBIM SBISETCS MEeAarornyeckd aJanTHPOBAaHHBIM OTpakeHHeM 0a30BOi
HayKH XMMHUHU Ha ONpPENIeIEHHOM 3Tarle €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIO 00Iero o0Opa3oBaHHsS OpPUEHTHPOBAH Ha OCBOEHHUE
00yJaroNMMHUCSA CHCTEMBI TEPBOHAYAIBHBIX TMOHATHA XWMHH, OCHOB HEOPTaHUYECKOW XHUMHUHU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMbBIX TOHITHI OPraHNYE€CKON XUMHH.

CTpykTypa conepkaHds NTpOrpaMMbl MO XHMHHM CGHOPMHUPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja k €€ usydeHuro. CoaeprkaHue CKIaAbIBa€TCsl U3 CUCTEMBI IIOHATUN O XUMUYECKOM DJIEMEHTE
M BEIIeCTBE M CHUCTEMbl MOHATUN O XuMHYeckod peakuuu. OOe 3TU CHCTEMBI CTPYKTYPHO
OpraHM30BaHbl IO MPHUHLMUITY TOCIEJI0BATENbHOIO PA3BUTHsSI 3HAHUNW Ha OCHOBE TEOPETUYECKUX
MPEACTABICHUI Pa3HOr0 YPOBHS:



— aTOMHO-MOJIEKYJISIPHOT'O YUYEHHSI KAK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— YYEHHSI O CTPOEHUH aTOMa U XUMHUYECKOU CBSI3H;

— IPEJCTaBICHUN 00 3JIEKTPOIUTHUECKON IUCCOIMAIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUS pPACCMATPUBAKOTCA HA OCHOBE SMIIUPUYECKH IMONYYEHHBIX U
OCMBICIIEHHBIX (DaKTOB, Pa3BUBAIOTCA MOCJIEIOBATEIBHO OT OJHOIO YPOBHS K JIPYrOMY, BBIIOJHSS
GyHKIUM OOBSACHEHUS U TNPOTHO3UPOBAHHUSA CBOWCTB, CTPOCHHUS U BO3MOXKHOCTEH MPAKTUYECKOTO
IIPUMEHEHHUS U TIOJyYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XHMHH CIIOCOOCTBYET (OPMHUPOBAHHUIO TIPEACTABICHUS O
XUMHUYECKON COCTABJISIONIEH HAYyYHOM KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOM MTPUPO/IbI, LIECHHOCTHOTO
OTHOIICHHS K HAY4HOMY 3HAHHMIO U METOJaM IO3HAaHWUA B HayKe. M3yueHHe XUMHM NPOUCXOJIUT C
MIPUBJICYCHUEM 3HAHUI U3 paHee U3YUYEeHHBIX yueOHbIX npeameToB: «OKpyxKaroumii Mmupy, «buonorus.
5—7 xnaccel» U «Du3uka. 7 Kiace.

[Tpy u3yuyeHUU XUMHUM IPOUCXOAUT (POPMHUPOBAHUE 3HAHUNM OCHOB XMMHUYECKOM HAyKHM Kak
00JIACTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOH JEATEIIbHOCTH YeJOBEKa W KaK OHOTO M3
KOMIIOHEHTOB MHUPOBOW KYJIBTYpHI. 3ajiaua y4eOHOro MmpeaMeTra COCTOMT B ()OPMHPOBAHUU CHCTEMBI
XUMHUYECKUX 3HAHUM — BaXHEUIMX (HAKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX TOJOKECHHIHA,
JOCTYIHBIX 000OIIEHUI MHPOBO33PEHUYECKOIO XapaKTepa, sS3bIka HAyKH, B MPUOOLICHUH K HAayYHBIM
METOJIaM IO3HAHUS MPU U3YYCHUU BEIIECTB U XUMUYECKUX Peakiuii, B (POPMUPOBAHUU U PA3BUTHH
M03HABATENIbHBIX YMEHHUH U UX MPUMEHEHUH B Y4eOHO-TI03HABATEIbHON U y4EeOHO-UCCIIEI0BATEIbCKOM
NeSITeIbHOCTH, OCBOEHUU MPaBUiI 0€3011aCHOr0 00pallleHus C BEIIECTBAMU B IIOBCEIHEBHOM KU3HU.

[Ipy wW3yyeHMM XUMHM Ha YpPOBHE OCHOBHOI'O OOIIEro o0pa3oBaHUs Ba)XXHOE 3HAYCHUE
nproOpenn Takue e, KaK:

— (opMUpOBaHME MHTEIJIEKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOW K CamMo0Opa30BaHUIO,
COTPY/HUYECTBY, CAMOCTOSTEIIbHOMY MPUHATHIO PEIIEHHH, CIOCOOHON aganTHpOBaThCs K OBICTPO
MEHSIOLMMCS YCIIOBHSIM JKU3HH;

— HampaBJICHHOCTb OOY4YEeHHs Ha CHUCTEeMAaTH4ecKoe MpUOOLIeHHe O00ydaroumxces K
CaMOCTOSITEJIbHOM TO3HABaTENbHOM JAESITETbHOCTH, HAayYHBIM METOAAaM IO3HaHMs, (OPMUPYIOLIUM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecrieueHne YCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETEHUIO OOYYAIOIIMMHUCS — OIBITA
pa3HOOOpa3HOW NeATENbHOCTH, MO3HAHUS W CaMONO3HAHMS, KIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIBHOE 3HAUEHNE AJIs PA3JINYHBIX BUIOB ACATEIbHOCTH;

— ¢opmupoBaHue oOmed (QyHKIMOHAIBHOW M €CTEeCTBEHHO-HAyYHOH TIPaMOTHOCTH, B TOM
qucae YMEHUH OOBSACHATH M OLEHMBATH SIBJICHUS OKPY)KAIOLIET0 MHUpA, MCIOJB3Ysl 3HAHUS M OIIBIT,
MOJTy4YEHHBIE NPH U3YYECHUHM XUMHH, IPUMEHATh UX MPH pelIeHUuH Npo0IeM B MOBCEIHEBHON KU3HU U
TPYZIOBOM AEATENBHOCTH;

— (QopmupoBaHue y oO0y4aroumxcs T'yMaHHUCTHUECKHUX OTHOILIEHUH, MOHMMAaHMS LEHHOCTU
XUMHYECKUX 3HaHUHU JUIsl BBIPAOOTKU SKOJIOTMUYECKHU 11€JIeCO00pa3HOTo MOBeIeHUs B ObITY U TPYAOBOM
NeSITeIbHOCTH B LIEJISIX COXPAHEHUSI CBOETO 3/I0POBBS M OKPYXKAIOLIEH MPUPOIHON Cpeibl;

— pa3BUTHE MOTHUBAIMM K 00YyYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAaMOBOCIIMUTAHUIO Ha
OCHOBE YCBOCHMs OOIIEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BbIOOpY mpodmiis u
HaNpaBJICHHOCTH JalbHENIIEro 00yYeHHU .

OOmee 4ucinO 4acoB, OTBEAEHHBIX JJIsI M3YyYeHHs XMMUU Ha YpOBHE OCHOBHOTO OOIIEro
oOpazoBanwsi, coctaBnseT 136 yacoB: B 8 kitacce — 68 "acoB (2 "aca B Heien0), B 9 kimacce — 68 gacos
(2 gaca B Henenmo).



COJEPKAHUE OBYYEHUA
8 KIIACC

IlepBoHauya/bHbIE XUMHYECKHUE IOHATHS

IIpenmer xumuu. Posib XuMHUM B )KM3HU Y€IOBEKa. XMMHS B CUCTEME HayK. Tena u BellecTBa.
®dusnuecKkrue CBOKMCTBA BEHIECTB. ArperatHoe cocrosinue BemiecTB. [loHsTHEe 0 MeTo/nax MO3HAHUS B
xumuu. Yncreie BemecTBa U cMecu. CrocoObl pa3/ieieHusl CMECei.

ATOMBI U MOJIEKYJIbI. XUMHUYECKHUE 37IeMeHThl. CUMBOJIBI XUMHUECKUX 31eMeHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE yUEHUE.

Xumuyeckasi Gopmysna. BaneHTHOCTP aTOMOB XMMHUYECKHUX 3JEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENIbHAs aTOMHAasi Macca. OTHOCHUTENbHAs MOJEKYJIsIpHas Macca. MaccoBas
J10JI1 XUMUYECKOI'0 3JIEMEHTA B COCIMHEHHH.

KonngectBo BemectBa. Monb. MossipHast macca. B3auMoCBsA3p KOIM4YeCTBa, MacChl U 4UCiIa
CTPYKTYPHBIX €IMHHII BemecTBa. Pacu€Tel o popmynamMm XUMUYECKIX COCTMHEHUH.

dusznueckue W XUMUYECKUE SIBICHHUS. XHMHUUYECKass peakius u €€ NpU3HaKu. 3aKoH
COXpaHEHHUS MAacChl BEIIECTB. XHMMHUUYECKHE ypaBHEeHHs. Kiaccupukamus XUMHUYECKUX PEaKIUn
(coemuHeHuUs, pa3IoKEeHHS, 3aMeIIeHUs, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TIOCYIOH, TpaBWiiaMd paboOThl B Jaboparopuu W TpHEMaMU
oOpariieHus ¢ 1abopaTOpHBIM 00OPYJOBaHHEM, U3yUEHHE U OMUcaHue GU3NYECKUX CBOMCTB 00pa3IoB
HEOPraHMYECKUX BEIIEeCTB, HaOmoaeHNe Qu3ndeckux (TUIaBIEHUE BOCKA, TasHUE JIbJa, pacTHUpaHUE
caxapa B CTYyIKE, KUIEHHWE W KOHJEHCAIUsS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAIWBAHUE
MEIHOW TMPOBOJOKH, B3aUMOJICHCTBHE MeNa C KHUCIOTOW) SIBJICHH, HAONIOJIEHWE W OIMHCaHHe
MIPU3HAKOB TMPOTEKaHUsI XMMHMUECKHUX peakuui (pas3ioKeHHe caxapa, B3aUMOJEHCTBHE CEpHOM
KHUCJIOTHI C XJIOpHAOM Oapusi, pasznokenue ruapokcuaa menu (II) mpu HarpeBanuu, B3auMoJielicTBHE
xkene3a ¢ pactBopom conrt Menu (I1), u3yuenue crnocoboB pa3aeneHus CMeceil: ¢ MOMOIIbI0 MarHuTa,
(¢bunpTpoBaHUE, BBIMAPUBAHME, AUCTHWIUIALMS, XpoMarorpadus, MPOBEACHHUE OYUCTKH IMOBAPECHHOU
CONM, HaONIOJICHWEe U ONHCAHHWE pPEe3yIbTaTOB MPOBEACHHUS OIBITA, HUIIOCTPUPYIOMIETO 3aKOH
COXpaHEHHsI MacChl, CO3IaHUe MOJIeICH MOJIeKy (IIapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBUTEIM HEOPraHUYECKHUX BelleCTB

Bo3snyx — cmech razos. CocraB Bo3ayxa. Kuciaopog — 37€eMEHT M NPOCTOE BEILECTBO.
Haxoxnaenue kuciopoga B mnpupozae, (uU3NYECKMe M XMUMHUYECKHE CBOMCTBA (peaklUHU TOPEHHUs).
Oxcupgel. Ilpumenenue kucinopoaa. CrocoObl MOMy4YeHHs] KUCIOpoJa B J1abopaTopuu U
npoMebIieHHOCTH.  KpyroBopotr kucimopona B mpupoge. O30H — amwioTpomHas MOAM(PUKAIUS
KHCIIOpO/1a.

TermmoBoit >(hPeKT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YypaBHEHUS, DOJK30- U
SHJOTEPMUUYECKHE PeaKluu. TOIIMBO: yrojib U METaH. 3arpsi3HeHUE BO3/yXa, YCUICHHE TapHUKOBOTO
s dexra, pazpyiieHue 030HOBOTO CIIOSI.

Bopopon — anemeHT u mpocroe BeuiecTBo. Haxoxaenue Bogopoaa B mpupoae, Gu3nyeckue u
XUMUYECKHUE CBOMCTBA, MPUMEHEHHE, CITOCOOBI TToNTydeHus. KucmoTsl U couu.

MonsipHblii 00bEM Ta30B. PacuéThl 0 XMMUYECKUM YPaBHEHUSIM.

®usnyeckue cBoucTBa BOoAbl. Boma kak pacrBoputens. PactBopel. HaceliieHHble u
HEHACBIIIEHHbIE pacTBOPBL. PacTBOpUMOCTh BElIECTB B BOjAE. MaccoBasi J10Jisl BEUIECTBA B PACTBOPE.
Xumuyeckue cBoicTtBa BoJbl. OcHOBaHUs. Poib pacTBOpOB B MPUPOJIE U B KU3HU UYEIIOBEKA.



Kpyrosopot Boabl B ipupoe. 3arpsi3HeHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA IPUPOAHBIX BOJ.

Knaccugukanuss Heopranmueckux coeauHeHuit. Oxcuasl.  Knaccudukanus oKcuaoB:
cosieoOpasymomre (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W HecoseoOpasyromue. HomeHknaTypa
okcu0B. du3nyeckue U XMMUYECKHE CBOMCTBA OKCUIOB. IloiryueHne okcuaos.

OcHnoBanus. Knaccudukanuss ocHOBaHUi: MIENOYM W HEPACTBOPHUMBIE  OCHOBAHUAL.
Homenxiarypa ocHoBanui. ®dusndyeckue M XUMHUYECKHE CBOMCTBA OCHOBaHMiU. [lomydeHue
OCHOBaHUM.

Kucnorsl. Knaccudpukanuss kucinor. Homenknarypa kuciaor. Pu3nuecKkue M XUMHYECKUE
cBorictBa KucinoT. Psg akrusHoctu MmetaiuioB H. H. bekeroBa. [lonydyeHnue Kucior.

Conu. Homenkiiatrypa coseit. @u3ndeckre 1 XMMUYECKUe CBOMCTBa coiieil. [lomyuenue comen.

I'eneTnueckas CBA3b MEXAY KJIACCAMU HEOPTaHUYECKUX COEIUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpEJCNICHUe COJEpKaHUs KHCIOpOAa B BO3JAyXe, IMOJIyueHUE, COOUpaHUe,
pacrmo3HaBaHHEe U H3y4YEHHE CBOICTB KHCIOpOJAa, HAOJIOACHHE B3aUMOICHCTBHS BEILIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHUS U IpEKpallleHuss ropeHus (mokapa), O3HAKOMJIEHUE C
o0pa3laMu OKCHAOB M ONHMCAaHUE MX CBOWCTB, MOJIydeHHE, COOMpaHHe, pacliO3HAaBaHUE W H3y4YCHHE
CBOWCTB Bojiopoaa (ropeHue), B3ammMojeicTBHe Bomopona ¢ okcuaoMm wmeau (1)  (Bo3moxxHO
WCIIOIb30BaHUE BHUICOMATEPUATIOB), HAONIOJACHUE OOpa3IOB BEIIECTB KOJIMYECTBOM 1 MOJb,
UCCIeIoOBaHNe 0COOEHHOCTEH PacTBOPEHMSI BEIIECTB C PA3IMYHON PACTBOPUMOCTBHIO, MPUTOTOBICHUE
pacTBOPOB C OMNpeAeIEHHON MacCOBOM /10J€il pacTBOPEHHOIO BEIIECTBA, B3aMUMOJACIHCTBUE BOJBI C
MeTalylaMu (HaTpueM M KalbllueM) (BO3MOXKHO HCIIOJIb30BaHHE BHAEOMATEPUANIOB), HCCIIEIOBAHUE
0o0pa30B HEOPraHMYECKHX BEIIECTB Pa3IMYHBIX KJIACCOB, HAOIIOJIEHUE W3MEHEHHUS OKPacKu
MHJIMKATOPOB B pPAcTBOpax KHCJIOT M IIENoYel, u3ydeHue B3ammoneictBusi okcuma memau (I1) c
pacTBOPOM CEpHOM KHCIOTHI, KHUCIOT C METAJUIaMM, peakUuid HeWTpaliu3aluu, I[OIydeHHe
HEpACTBOPUMBIX OCHOBaHUM, BBITECHEHHE OJHOIO MeTajjla JPYIMM M3 pacTBopa COJIM, pelleHue
AKCIIEPUMEHTAIBHBIX 33/a4 10 TeMe «BaxkHeillne kiaccbl HEOPraHUYECKUX COEAUHEHUI».

Iepuoauveckuii 3axkon u Ilepuogmyeckass cucrema xumMu4yeckux j3jemeHtoB /. H.
Menpeneesa. Ctpoenne aToMoB. XHMHYECKas CBfA3b. OKHCIHUTEIbHO-BOCCTAHOBUTEIbHbBIC
peaKuuu

[lepBble MONBITKM KJIACCU(PUKALUKA XUMUYECKHX 3JIeMEHTOB. [IoHATHE O Tpymnmax CXOIHBIX
AJIEMEHTOB (ILENOYHbIE U IIEOYHO3EMENbHbIE METAJUIbl, TaJOreHbl, UHEPTHBIE Tra3bl). DJIEMEHTHI,
KOTOpbIe 00pa3ytoT aM(pOTEpHbIE OKCHUJIBI U THAPOKCHUIBI.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucreMa xumudeckux anemeHToB /. . Menneneesa.
KopoTtkomnepuonnas u JuimHHONIEpuoaHas ¢opmsl Ileprnoauueckoil CHCTEMBl XUMHYECKHX AJIEMEHTOB
J. U. Menneneesa. Ilepuonsl u rpymnmbsl. DU3nyeckuii CMBICI IMOPSAKOBOIO HOMEpa, HOMEPOB
Ieproja U rpynIbl JJIEMEHTA.

Crpoenne aromoB. CocraB aToMHbIX saep. M3otomnbl. OnekTponsl. CTpoeHHE 3IEKTPOHHBIX
00oouek aroMoB MepBbIX 20 XUMHUYECKUX deMeHTOB [lepronnueckoit cuctemsr . 1. Menneneesa.
XapakTepucTuKa XMMHYECKOr0O 3JIeMeHTa IO ero mnosnoxeHuto B Ilepmoamueckoit cucreme 1. U.
Menneneena.

3aKOHOMEPHOCTH HM3MEHEHHUS pajuyca aTroOMOB XMMHUYECKUX 3JIEMEHTOB, METAINIMYECKUX H
HEMETAJJIMYECKUX CBOICTB I10 TPYIIIaM U IEPUOIAM.

3nauenue llepnonnueckoro 3akoHa u Ileproanueckoil CUCTEMbI XUMHUUYECKUX JIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. [. 1. Mennenees — yu€HbIi U rpak1aHNH.

Xumnueckas cBsi3b. KoBaneHTHas (1oJisipHas U HEMOJISIPHAsi) CBsI3b. DJIEKTPOOTPHUILIATEIbHOCTD



XUMHAYECKHUX JIeMEHTOB. IOHHasK CBSI3b.

Crenenp okucnenusi. OKHCIUTEIbHO--BOCCTAHOBUTENbHbBIE peakiuu. [Iporecchl oKucieHus u
BoccTaHOBIICHHS. OKUCIIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepumeHnm.

u3ydeHre o0pa3IoB BEIIECTB METAJUIOB U HEMETAJLIOB, B3aUMOJICHCTBHE THIPOKCHIA ITUHKA C
pacTBOpaM¥ KUCJIOT M IIENOYeH, POBEICHUE OIBITOB, HIUTFOCTPHPYIONINX MPHUMEPhl OKHUCIUTEIBHO-
BOCCTAHOBUTEIIbHBIX PEaKIUi (TOpEHUE, PEaKIIUU Pa3I0KECHUS, COCTUHEHHS).

Mestcnpeomemnvle cea3u

Peanuzanus MeXINpeIMETHBIX CBA3EH MPU N3YYEHUN XUMHUH B 8 KJIACCE OCYILECTBIISCTCS Yepes3
UCTOJb30BAaHUE KaKk OOIIMX €CTECTBEHHO--HAYYHBIX IOHATHH, TaK W TOHATHHA, SBISIOMIAXCS
CHCTEMHBIMH JUISI OTICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT'O IIMKJIA.

OO0me ecTecTBEeHHO--HayYHbIC TIOHATHS: HAay4HBIA (haKT, THIOTE3a, TEOPHs, 3aKOH, aHAIu3,
CHHTE3, KiacCU(UKALKUs, TIEPUOJUUHOCTh, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHE,
MO/IEITb, SIBJICHUE.

Ousmnka: Marepus, aroM, OJEKTPOH, MpPOTOH, HEUTPOH, WOH, HYKIUA, H30TOIIBI,
pPalMOaKTUBHOCTb, MOJIEKYIIA, SJCKTPUIECKUN 3aps/l, BEUIECTBO, TEIIO, 00BEM, arperaTHoe COCTOSTHHE
BEIIECTBA, r'a3, (U3MUeCKre BETMUUHBI, CMHHUIIBI N3MEPEHHUs, KOCMOC, TUIAaHEThI, 3BE3/1b1, COIHIIE.

buonorus: ¢porocunTes, Apixanue, brnochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEPAIbI, TOPHBIC MOPOJIBI, MOJE3HBIC MUCKOIAEMBbIE,
TOILTUBO, BOJTHBIC PECYPCHI.

9 KJIACC

BemecTBo U XuMH4YecKasi peaknus

Ilepnonnueckuit 3akoH. [lepnonnueckas cucrema xumudeckux sneMeHToB /. . Menneneesa.
Crpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB XMMHUYECKUX 3JIEMEHTOB IEPBBIX TPEX
MIEPUOJIOB, Kaius, KaJbLIUd W HUX COCIAWHEHUH B COOTBETCTBHM C IIOJIO)KEHHUEM DJIEMEHTOB B
Ileproguueckoit cUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHABI XHMHUYECKOW CBA3U. THIIBI KPHUCTAUIMYECKUX PEIIETOK,
3aBHCHMOCTb CBOWCTB BELIECTBA OT THUIIA KPUCTAIUIMUECKON PEIETKH U BUJJa XUMUYECKON CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHMUYEeCKUX BEUIECTB. XMMHUUYECKHE CBOICTBA BEIIECTB,
OTHOCSIIIUXCSL K Pa3iIuYHbIM  KJIaccaM HEOPraHWYEeCKUX COEJUHEHUH, TE€HETHYECKas CBs3b
HEOPraHWYECKUX BEIIECTB.

Knaccugukanuss XMMHUYECKMX peakIUil MO pa3iuyHbIM IMpH3HaKaMm (1O YHCIy M COCTaBy
YYacCTBYIOIIMX B pEaKIMHM BELIECTB, MO TEMJIOBOMY 3(P(eKTy, M0 M3MEHEHUIO CTENeHeW OKHCICHHS
XUMUYECKHX 3JEMEHTOB, 10 OOpaTMMOCTH, MO YYaCTHIO KaTalau3aTropa). JK30- U IHAOTEPMHUECKHUE
peaxkuuu, TepPMOXUMUYECKIE YPABHEHHUS.

[TonsiTue o ckopoctn Xxumuyeckoil peaknuu. IloHsrue 006 00paTUMBIX W HEOOPATUMBIX
XUMHUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX U TeTeporeHHbIX peaknusx. [loHsarue o karanuse.
[TonsiTe 0 xuMHueckoM paBHOBecuU. DaKTOPHI, BIUSIOUINE Ha CKOPOCTh XMMHYECKON pEeaKkIuu U
10JIO)KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTENIBHO-BOCCTAHOBUTENIbHBIE ~ PEAKLMU, JJEKTPOHHBIA  OajlaHC  OKHUCIMTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. CocTaBleHNE YPaBHEHUH OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIAN
C UCIIOJIb30BAaHUEM METO/1a SJIEKTPOHHOTO OaslaHca.

Teopust ANEKTPOIIUTUYECKOW UCCOLMALUU. OJIEKTPOIMTHI M HEIIEKTPOoNUThl. KaThoHBI,



aHUOHBI. MeXaHM3M JQUCCOLMAIUU BEIIECTB C Pa3jIMYHBIMM BHJAMU XUMHUYECKOW CBs3H. CreneHp
aucconyanuu. CUIbHBIE U CIIA0bIE AIEKTPOIUTHI.

Peaknmun woHHOrOo OOMeEHa. YCIIOBUS TNPOTEKAaHUS PEaKIUii HOHHOTO OOMEHa, MOJHBbIE H
COKpalI€HHbIE HOHHBbIE YypaBHEHMs peakuuil. CBoMCTBa KHMCIOT, OCHOBAaHUH M COJIEH B CBETE
MIPEJICTABICHUI 00 AIIEKTPOTUTHYECKON nucconmanuu. KauecTBeHHbIe peakuu Ha MOHEL. [loHsTHE O
TUAPOJIN3E COJICH.

Xumuueckuii IKcnepumenm:

03HAKOMJIEHHE C MOJEIISAMU KPUCTAJIIMUYECKUX PEIIETOK HEOPIaHUYECKUX BEIIECTB — METAJNIOB
u HeMmeTawioB (rpadura © anMasa), CIOXKHBIX BEIIECTB (XJIOpHAA HATPHUs), HUCCICIOBAHUE
3aBHCUMOCTH CKOPOCTH XMMHYECKON PEaKUUU OT BO3JEHCTBHS Pa3IMUHbIX (PaKTOPOB, HUCCIEIOBAHHE
AJEKTPOIPOBOJHOCTH PACTBOPOB BELIECTB, IIpoLEcca JUCCOLMALMU KHUCIIOT, IIeJoYedl U coieit
(BO3MOYKHO MCIIOJIB30BaHUE BUAECO MAaTEPUAJIOB), IPOBEIEHUE OIBITOB, WIUIFOCTPUPYIOLIUX MPU3HAKU
IIPOTEKaHMs peaklMii HOHHOro ooMeHa (0Opa3oBaHUE OCajiKa, BbIIEIECHUE Ta3a, 00pa3oBaHUE BOAbI),
OIBITOB, WJUIIOCTPUPYIOLUIMX IPUMEpPbl OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX peakluil (ropenue,
peaKklMM Ppa3JOXKEHUs, COCIUHEHHs), pPACIHO3HABAHUE HEOPraHUYECKHUX BEIIECTB C IOMOUIbIO
KAaueCTBEHHBIX PEAKIIMH HA MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

HemeTauibl 1 X coeiMHEHUSs

OOmast xapakTepucTHka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEHU
okucineHus. CrpoeHue M (U3NYECKUE CBOICTBA IMPOCTBHIX BEIIECTB — TaJlOr€HOB. XHMHUYECKHUE
CBOWCTBA Ha IpuMepe xjopa (B3auMOJEHCTBHE ¢ MeTaJUlaMH, HEeMeTallaMH, ILEeI0YaMu).
Xnoposogopon. ConsiHas KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJIy4YeHHUE, IpUMeHeHue. [leiicTBue xinopa
1 XJIOPOBOJIOPO/1a HAa OPTaHU3M YesloBeKa. BaxkHeine Xaopuasl U UX HaX0XKJIEHUE B IIPUPOJIE.

O6mass xapakrepuctuka 21eMeHTOB VIA-rpynnbl. OCOOEHHOCTHM CTPOEHHS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHue U (pru3nueckre CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOa
U cepbl. AJIOTpOINHbIE MOAU(PHUKALMK KHCIOpOoJa U cepbl. XHUMHYECKHE CBOMCTBA CEpBHI.
CepoBoniopoJi, cTpoeHUE, pU3NYECKUEe U XUMHUecKHue cBoicTBa. OKCUIBI Cepbl KaK MpPeACTaBUTENN
KUCIOTHBIX OKcuaoB. CepHast KHUCIIOTa, (U3MYECKHMEe M XHMHUYECKHe CBoicTBa (o0mme Kak
NPEJCTaBUTEN Klacca KHUCIOT M crenuduueckue). XUMHUECKHE peakiuH, JeKallue B OCHOBE
IIPOMBIIIJIEHHOT'O CIIoco0a MnostyueHus cepHoil kucnotsl. [IpuMmenenue cepHoit kucinotel. Cosn cepHOM
KHUCJIOTHI, KAaUeCTBEHHAsl peaklus Ha cyibdaT-uoH. HaxoxneHue cepbl 1 €€ COeAMHEHUH B MPHUpOJE.
XUMUYECKOE 3arpsi3HEHUE OKpPYKAIIIEeH Cpeapl COENWHEHUSMU Ccepbl (KUCIOTHBIE JIO0XKIH,
3arpsi3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €T0 MPEI0TBPAIICHHS.

OO6mass  xapakTepuctuka 3jeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCIEeHHs. A30T, paclpoCTpaHEeHUEe B Mpupoje, hpusndeckue U XUMHUECKHe
cBoiictBa. KpyroBopoT a3ora B mpupoae. AMMHAK, €ro (HU3UUYECKHE M XUMHUYECKHE CBOMCTBA,
nojryyeHue u npuMeHerue. Conu aMMOHUS, UX (U3NYECKHE U XMMHUYECKHE CBOMCTBA, MIPUMEHEHHE.
KayecTBeHHast peakuus Ha HMOHBI aMMOHHUA. A30THasg KHUCIOTa, €€ MOJy4deHue, (U3UYEecKHe H
XMUMHAYEeCKHe CBOWCTBa (0OIIME KakK TMpeJICTaBUTENs Kiacca KUCIOT U Cleuu(puyeckue).
Hcnonb30BaHWe HUTPATOB M COJIEHl aMMOHMSI B KadeCTBE MUHEPAIbHBIX YIOOpeHHi. XuMHUecKoe
3arpsi3HEHUE OKPYXKAloIIel cpebl COeTUHEHUSIMU a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHHE BO3AyXa,
nmouBel 1 BomoEMOB). Dochop, ammorponHbie Momgudukanuu Gocdopa, GUINIECKUE U XUMUUYECKHE
corictBa. Okcua docdopa (V) um dochopras kuciora, (usndeckne W XHUMHUYECKHE CBOMCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kKadyecTBE MUHEPAIBHBIX YI00OPEHUH.

OOmast xapakTepuctuka ds1eMeHTOB I[VA-rpynmbel. OCOOEHHOCTH CTPOSHHMS aTOMOB,
XapaKTepHbIE CTEMCHW OKUCIEHUS. YTIEepoJ, aJIOTPOMHbIE MOAU(HUKAIMU, PACIPOCTPAHEHHUE B



npupojie, puznueckne M XUMHUUYECKHE CBOMcTBa. Ancopobums. KpyroBopor yriepoma B mpupoe.
Oxcuapl yriepoga, uX (U3MUECKHE M XMUMHYECKHE CBOWCTBA, JCUCTBHE Ha JKHUBBIC OPTaHU3MBI,
NOJYYSHHE U IPUMEHEHHE. DKOJIOrHYecKue mpo0ieMbl, CBsI3aHHbIe ¢ okcuoM yriepoaa (1V), runoresa
r7100abHOTO TOTEIUICHUS KJIMMaTta, MapHUKOBBIM 3(QQexT. YrompHas KUCIOTa W €€ CONH, HX
¢du3nUecKue U XMMUYECKHE CBOMCTBA, IOTy4YeHUE U TpuMeHeHne. KauecTBeHHas peakiys Ha KapOoHaT-
noHsbl. Mcnonb3oBaHue KapOOHATOB B OBITY, MEAULIMHE, IPOMBIIUIEHHOCTH U CEJILCKOM X035 CTBE.

[lepBoHayanpHble MOHATUS OO0 OPraHUYECKUX BEIIECTBAX KaK O COEJMHEHHUSIX Yriepoja
(MeraH, 3TaH, STWIEH, ALIETUIEH, 3TAHOJ, TJIMLEPUH, YKCyCHas Kuciora). IIpuponHble MCTOYHUKU
YTJIEBOAOPOIOB (Yroiib, MPUPOAHBINA Ta3, HEPTH), MPOIYKTH UX MepepaboTKu (OCH3MH), UX POJb B
OBITY U TPOMBINIIEHHOCTH. [IoHATHE 0 OMOTOTHYECKN Ba)KHBIX BEIIECTBAX: KUPaAX, OETIKaX, yrieBo1ax
— ¥ MX POJIM B >KM3HHM YeJOBeKa. MarepHalbHOE €IMHCTBO OPraHMYECKMX M HEOPraHMYECKHUX
COCTUHEHUH.

KpemHuii, ero ¢usznueckre 1 XMMHYECKHE CBOMCTBA, MoslyueHHe U npuMeHeHne. CoenHeHus
KpeMHusi B mpupone. OOmme mpencraBieHus o0 okcuzae kpemuus (IV) m KpeMHHEBOW KHCIIOTE.
CunuKatel, UX MCIIOJIb30BaHKE B OBITY, B IPOMBIIIICHHOCTH. BakHEH e CTPOUTEIBHBIC MaTepUaIIbL:
KepaMHKa, CTEKJIO, IIeMEHT, OeToH, kene300eToH. [IpobGiiembl 0€30mMacHOrO HCIOIb30BAHUS
CTPOMUTENbHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HU.

Xumuueckuii IKCnepumenm:

u3yyeHHe oOpa3ll0oB HEOPraHUYECKUX BEIECTB, CBOICTB COJISIHOM KHCIOTHI, IpPOBEIEHUE
KayeCTBEHHBIX pPEaKLUMi Ha XJIOPUA-UOHbI U HAOJIOAEHUE MPU3HAKOB HX HPOTEKAHHUS, OIbITHI,
oTpakaromue (QHU3NYECKUe MW XWMHUYECKHE CBOMCTBA TaJOr€HOB M HMX COEAWHEHHH (BO3MOXKHO
WCIOJIb30BAHUE BHJIEOMATEpUANIOB), O3HAaKOMJIEHHE C o0pa3laMu XJOpUAOB (TaJIOT€HU[IOB),
O3HAKOMJICHHE C 00pa3liaMu cephl U e€ COSAMHEHUSIMH (BO3MOXHO HCITOJIb30BaHUE BUI€OMATEPUAIIOB),
HabJto/IeHne mpolecca 00YyIJIMBaHUS caxapa MoJ JeHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOW KHMCIOTHI,
U3yuyeHHe XUMHUUECKUX CBOMCTB pa30aBI€HHON CEPHOI KUCIIOTHI, IPOBEJCHUE KAYECTBEHHON peaKkiuu
Ha cynb(haT-uoH U HaOII0IeHUe MTpU3HAaKa € MPOTEeKaH!sl, 03HAaKOMJIEHHE ¢ (PU3NYECKHMMHU CBOMCTBAMU
a30Tta, (hochopa u X coeAMHEHHUH (BO3ZMOKHO MCII0JIb30BaHNE BUIEOMATEPHUAIIOB), 00pa31laMu a30THBIX
u GochopHbIX yI10OpeHui, mosyyeHue, cooupanue, pacro3HaBaHHe M W3Y4YE€HHE CBOMCTB aMMMaKa,
MIPOBEJICHUE KAueCTBEHHBIX pEakluii Ha MOH aMMOHHUS U ¢ocdaT-HOH U H3y4EHHE MPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJEHCTBHE KOHLIEHTPUPOBAHHOW a30THOW KHCIOTBI C MEIbI0 (BO3MOXKHO
HCIOJIb30BaHNE BUJIEOMATEPHAIIOB), U3yUEHUE MOJIETIEH KPUCTAIUIMUECKUX PEIIETOK anMasa, rpagura,
¢yniepeHa, 03HAKOMJIEHUE C MTPOLIECCOM aJICOPOIIMH PaCTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YTIIIEM
U YCTPOMCTBOM MpOTHUBOras3a, IOJy4yeHUEe, CcOOMpaHHe, paclo3HaBaHME M M3yUYEHUE CBOMICTB
YIJIEKHUCIIOTO ra3a, MPOBEJACHNE KaueCTBEHHBIX peakiMii Ha KapOOHAT M CHIIMKAT-UOHBI U H3y4eHUE
IIPU3HAKOB UX MPOTEKaHMs, O3HAKOMJIEHUE C MPOAYKLUMEH CHUIMKATHOW MPOMBIIIJIEHHOCTH, PELIECHUE
9KCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelne HeMeTauIbl U UX COETUHEHUS.

MeTayibl M MX COeIHHEHHSA

OO61mas xapakTepucTUKa XMMHUECKHUX 3JIEMEHTOB — METAJNIOB HA OCHOBAHUHU MX TOJIOKEHUS B
[Tepuonnueckoit cucteMe xumudeckux 3nnemeHToB . . MenneneeBa u crpoeHust atoMoB. CTpoeHue
MeTaJIJIOB. MeTayuinyeckas CBsI3b U METaUINYecKasi KpUCTaNInYecKasi pelérka. DIeKTPOXUMUYECKUI
psaa HampsbkeHud metaiuioB. dusmueckne M XuMUYeckue cBoiicTBa MeTayuioB. OOmiue crnocoObl
noJiydeHus: MetauioB. [IoHsATHE 0 KOPPO3UN METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aLIUTHI UX OT KOPPO3UH.
CrunaBsl (CTalb, YyT'YH, JIOPATIOMUHHNA, OpOH3a) U MX IPUMEHEHHUE B OBITY M IPOMBIIIUIEHHOCTH.

[Ilenouynsle MeTaubl: nojoxeHue B Ilepuoanueckoil cucreMe xuMudeckux aiaemeHToB 1. 1.
MenpeneeBa, CTpOEHUE UX aTOMOB, HaXOXKICHHE B npupone. PU3NYECKHUE U XUMUYECKHE CBOMCTBA



(Ha mpumepe HaTpus U Kanus). OKCUABl U TUAPOKCUIBI HATpusd U Kanus. [IpumMeHeHue mienouHbIX
METAJUIOB U X COEOVHEHUMN.

[[{erouHO3eMENBbHBIE METAJIBI MAarHUM M KaJbLUK: NosokeHue B Ilepuoamyeckoi cucreme
xuMuueckux snemeHToB [[. M. MenaeneeBa, CTpoeHME HX aTOMOB, HaxOXIAEHUE B MPUPOJE.
dusnueckrue U XMMUYECKUE CBOMCTBA MarHusl M Kaiblus. Baxueime coequHeHus Kaiblus (OKCHUJI,
rUAPOKCcHI, coiin). JKECTKOCTH BOJBI U CIIOCOOBI €€ yCTpaHEHUSI.

Amomunuii: nonoxenue B Ilepmoanueckoil cucreme xumuyeckux snementos . W
MenzeneeBa, CTpOCHHE aToMa, HaxoXieHue B mnpupoge. Puznueckue W XUMHYECKHE CBOMICTBa
amoMuHus. AM(OTEpHbIe CBONCTBA OKCHJIA M TUAPOKCUIA ATFOMUHUS.

Kenezo: nmonoxenue B [lepuoauueckoil cucteMe xumudeckux sneMentoB [[. Y. Menneneena,
CTPOCHHE aToMa, HaXOXJeHHe B npupoje. Ouznyeckue U XUMUYECKHUE CBOMCTBa xene3a. OKCUIBI,
rugpokcuabl u coiu xkenesa (II) u xxenesa (1), ux cocra, CBOWCTBA U TOJIYYCHUE.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C 00pasllaMu METaVIOB M CIUTABOB, MX (U3MUYECKUMHU CBOWCTBAMU, M3yUCHHE
pe3yabTaTOB KOPPO3UMH METaUIOB (BO3MOXKHO HCIIOJIB30BAHHE BHIECOMATEPUATIOB), OCOOEHHOCTEH
B3aUMOJICHCTBUS OKCHJIA KaJbLIUS U HATPHUS C BOAOW (BO3MOXKHO HCIIOJIH30BAHUE BHIEOMATEPHAIIOB),
HCCTIEIOBAaHUE CBOWCTB KECTKOW BOJBI, MpOIlECCa TOPEHUs Kejne3a B KHUCIOpoae (BO3MOXKHO
WCIIOIb30BaHUE BHUACOMATEPUAJIOB), TMPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMNA Ha HWOHBI:
MarHus, Kajablus, A IFOMUHUSA, IHHKA, kerne3a (I1) u xenesza (III), mexu (II), HaGa0IEHE M ONTUCAHUE
MIPOLIECCOB OKpAIlIMBaHUS IUIAMEHM MOHAMH HATpUsl, Kajdus U KajabIUs (BO3MOXXHO HCIIOIb30BaHHE
BUJICOMATEPHAIIOB), HCCIEIOBaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCHUAA ATIOMUHUA W THAPOKCHIA
LIMHKA, peLIeHHE SKCIIEPUMEHTAIBHBIX 3aa4 10 TeMe «BakHel1e MeTaibl U X COeTUHEHUS.

XuMHuS H OKpYKa0LIAs cpeaa

BemectBa m maTepuasibl B TOBCEIHEBHOW JKM3HHM delOBeKa. be3zomacHoe uCmoyib30BaHUE
BEIIIECTB U XUMUYECKUX peakiuii B ObITy. [lepBas mOMOIIs MpU XUMUYECKUX 0KOTaX U OTPABIICHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpYXKalolled cpenbl (mpeaenbHas TOMyCcTHMash KOHIICHTPAIUs
Beniects, ganee — [1/IK). Pons XxuMuu B pemieHUH SKOJIOTHYECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

U3ydeHue 00pas3IioB MaTEPHUAIOB (CTEKIIO, CIIJIaBbl METAILIOB, TOJIMMEPHBIE MATEPUAIIBI).

Mescnpeomemnnie ceasu

Peanuzanus MeXNpeIMETHBIX CBS3€M MPU U3YUEHUH XUMHH B 9 KJlacce OCYIIECTBIISIETCS Yepe3
WCIIOIB30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TIOHSITHH, TaK W TOHATUN, SBIISIOIIMXCS
CHUCTEMHBIMU JJIS OTACIIBHBIX MPEIMETOB €CTECTBEHHO-HAYUYHOTO IIUKIIA.

OO0mre ecTecCTBEHHO-HAyYHbIC MOHSTHS: HAYYHBIM (DaKkT, TUMOTE3a, 3aKOH, TEOPHs, aHaJU3,
CUHTE3, KiaccuuKaIus, MepruoNIHOCTh, HAOIIOIeHNE, SKCIIEPUMEHT, MOJICTTUPOBAHUE, U3MEPEHHUE,
MOJIETIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOT S, MaTePHAIIBI.

®usnka: MaTepusi, aTroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHUJ, HN30TOMbI,
PaaMOAKTUBHOCTh, MOJIEKYNA, NEKTPUUECKUN 3apsij, MPOBOJHUKH, MOITYNPOBOJIHUKH, TUIIEKTPUKHU,
(OTOPIEMEHT, BEIECTBO, Telo, O0OBEM, arperaTHOe COCTOSIHHE BeIIecTBa, Ta3, pacTBOD,
pPacTBOPUMOCTD, KPUCTAIUIMUECKAsI PEIIETKA, CIJIaBbl, (PM3UYECKHUE BEIIMUUHBI, €AMHUIIBI U3MEPEHUS,
KOCMHYECKOE MTPOCTPAHCTBO, TUTAHETHI, 3BE3/1b1, COJTHIIE.

buonorust: ¢orocunres, pixaHue, Ouocdepa, 3IKOCHCTEMa, MUHEpAJIbHBIE YyIO0OpeHUs,
MHUKPO3JIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIbHbIE BEIIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaIbl, TOPHbIE MOPOJbI, MOJE3HBIE HCKOIMAEMBIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI
11O XUMHUHU HA YPOBHE OCHOBHOI'O OBIIHEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE  pe3yNbTaTbl OCBOGHMSI IPOTPAaMMBI  OCHOBHOIO oOmIero o0pazoBaHus
JOCTUTAIOTCS B XOJi¢ OOy4YeHHS XUMHUU B CIUHCTBE Y4EOHOW W BOCIHMTATEIHHOW JEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBEHHBIMU
[IEHHOCTSIMH, TPUHSATBIMA B OOIIECTBE MpPAaBWJIAMH KM HOPMaMHU IMOBEACHUS U CIIOCOOCTBYIOT
IpoIeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U COLUATTU3AIMH 00YJaIOIIUXCSl.

JInaHOCTHBIE PE3ybTAaThl OTPAXKAIOT FTOTOBHOCTH 00YYaIOIINXCSI PYKOBOJCTBOBATHCSI CUCTEMOM
MO3UTUBHBIX IEHHOCTHBIX OPUEHTAlMH U PACIIUPEHHUE ONbITAa JEATEIHHOCTH Ha €€ OCHOBE, B TOM
YHClie B YaCTH:

1) naTPHOTHYECKOT0 BOCIIUTAHUS

[IEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY W HAyUYHOMY
HACJICIUIO, TOHMMAHMs 3HAYCHHS XHWMHUYCCKOW HAYKM B JKH3HHM COBPEMEHHOro OOIIeCTBa,
CIIOCOOHOCTH BJIAJICTh JIOCTOBEPHOW HWH(MOpPMAIHMEH O IEepPEeHIOBbIX IOCTHKCHHSIX W OTKPBITHUSIX
MHUPOBOH M OTEYECTBCHHON XWMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTpOHCTBE MUpa U
00111eCTBa;

2) rpaskIaHCKOT0 BOCIIMTAHUS:

NPEJCTaBICHUS] O COLMATIbHBIX HOpPMax M TMpaBUIaX MEXKIUYHOCTHBIX OTHOILICHHH B
KOJIJIEKTHBE, KOMMYHHKATHBHOM KOMITETEHTHOCTH B OOIIECTBEHHO MOJIC3HOM,
y4e0OHO-UCCIIeIOBATENILCKON, TBOPYECKOM ¥ APYrUX BHUJAX JAEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW COBMECTHOM MAESITETbHOCTH TPHU BHINOJHEHUM YYEeOHBIX, MO3HABaTEeNbHBIX 3ajad,
BBITIOJIHCHUM XWMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUU Yy4EOHBIX TPOEKTOB, CTPEMJICHUS K
B3aMMOTIOHMMAHUI0O W B3aWMOIIOMOINM B TMPOIECCe OSTON YUYEOHOW MACSITEIBHOCTH, TOTOBHOCTH
OIICHUBATh CBOE MOBEICHHE W TOCTYMKH CBOMX TOBAPHUINEH C MO3WIIMM HPABCTBEHHBIX M IPABOBBIX
HOPM C YYETOM OCO3HAHHUS MOCJIEICTBUN MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHMS

MHPOBO33PEHUYECKHE MPECTABICHUS O BEIIECTBE M XUMHUYECKOM pEaKIMu, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO pa3BUTUSl HAYKHM M COCTABJISIIOLIME OCHOBY J/JI TOHHUMAHHS CYIIHOCTH
HAyYHOM KapTHHBI MHpA, MPEJICTaBICHHs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPHPOJBI,
B3aMMOCBS35X YEJIOBEKA C MPUPOJHOM CPEHOM, O POJIM XMMHH B TIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MMO3HABATEJIbHBIC MOTHBBI, HANpaBJICEHHbIE Ha TIOJYyY€HWE HOBBIX 3HAHUW TI0 XWUMUHU,
HEOOXOMUMBIE i1 OOBSACHEHHS HaOIIOJaeMbIX TIPOIECCOB H  SIBIICHWM, TO3HABATEIHHOM,
MH(POPMAITMOHHON M YUTATENIbCKOW KYJIBTYPBI, B TOM YHCJI€ HaBBIKOB CaMOCTOSATEILHOW pPabOTHI C
y4eOHBIMA TEKCTaMH, CIPAaBOYHOW JUTEPATypoOil, JOCTYIMHBIMH TEXHHUYECKHMMH CpPEICTBAMU
MH(OPMAIIMOHHBIX TEXHOJIOTHH;

WHTEpEC K OOYYCHHI0O W TIO3HAHUIO, JI0O03HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caMo00pa30BaHUIO, TMPOEKTHOW M HCCIIENOBATENbCKON NEeATENIbHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJIEHHOCTH ¥ YPOBHS 00YUYEHUS B JabHEHIIIEM;

4) hopMHUPOBAHUS KYJIHTYPbI 310POBbS:

OCO3HAHUE LIEHHOCTHU KU3HU, OTBETCTBEHHOT'O OTHOILIEHUSI K CBOEMY 3/10POBBIO, YCTAHOBKHU Ha
3JI0pOBBIM 00pa3 KM3HHU, OCO3HAHUE TOCTEACTBUN U HETIPHUATHE BPEIHBIX MPUBBIYCK (YMOTpeOIeHUS
AJIIKOTOJIs, HAPKOTHKOB, KYPEeHHS), HEOOXOIUMOCTH COOJIFOACHHS TIPaBMI 0€30MacHOCTH MPHU



o0pallleHnu ¢ XMMUYECKUMU BEILECTBAMU B OBITY U PEAJIbHOM XKHU3HM;

5) TPy10BOT0 BOCTIMTAHUS

UHTEpeC K MPAKTHUYECKOMY HM3Y4EHMIO Mpodeccuil u Tpyna pa3iIMyHOIO poja, YBAKEHHE K
TPYLy U pe3ynbTaTaM TPYAOBOH NEATENBHOCTH, B TOM YMCJE HAa OCHOBE IPUMEHEHUS IPEIMETHBIX
3HaHUI 10 XUMHUM, OCO3HAHHBIN BBIOOP MHIMBHUYaIbHON TPACKTOPHM MPOAOIKEHHsSI 00pa3oBaHUs C
y4€TOM JIMYHOCTHBIX MHTEPECOB M CHOCOOHOCTH K XUMHHM, OOIIECTBEHHBIX MHTEPECOB MU
noTpeOHOCTEH, ycIemHoil npodeccHoHabHOW AEATENbHOCTH U Pa3BUTHS HEOOXOJMMBIX yMEHUH,
TOTOBHOCTD aJalITUPOBATHCS B MPOPECCHOHATBHOM cpee;

6) IKOJIOTHYECKOT0 BOCIIUTAHMS:

9KOJIOTUYECKH LeJ1eCO00pa3HOe OTHOILEHHE K MPUPOJAE KaK HMCTOYHHMKY XH3HU Ha 3emie,
OCHOBE €€ CyYIIEeCTBOBAHMSA, IIOHUMAaHHWE IIEHHOCTH 3[0POBOTO M Oe3omacHoro oOpasza KHU3HH,
OTBETCTBEHHOE OTHOILICHHE K COOCTBEHHOMY (PU3MUECKOMY U IICUXMUYECKOMY 3JJ0POBBIO, OCO3HAHUE
LIEHHOCTH COOJIOACHUS MpaBuJl OE€30MacHOr0 MOBEACHMs NpH paboTe ¢ BEIIeCTBAaMH, a TaKXe B
CUTYalUsIX, YTPOXKAKOLIUX 3J0POBBIO U JKU3HU JIIOJIEH;

CIIOCOOHOCTH NMPUMEHSATH 3HAHUS, MOJIydaeMble IPU W3YYEHUHM XUMHHM, Ui pelleHus 3ajad,
CBA3AHHBIX C OKPY’KAIOIEW NMPUPOJHOM CPENOH, IS IOBBIIIEHUS YPOBHS DKOJIOTHYECKON KYJIbTYpHI,
OCO3HaHHUS TJI00aJIbHOIO XapaKTepa 3KOJIOTMYECKUX IMpOoOJeM M MyTell MX pelIeHHs] MOCPEACTBOM
METOJI0OB XMMMH, KOJIOIMYECKOIO MBIIIICHHS, YMEHUSI PYKOBOJACTBOBAaTbCSA UM B IO3HABATEIbHOM,
KOMMYHHMKaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B COCTaBC MeTaHpeZIMeTHI)IX pe3y.HI)TaTOB BBIACISIFOT 3HAYUMBIC OJIA (1)OpMI/IpOBaHI/I$I
MUPOBO33pEHUsI OOIEHAyYHbIE TOHATHS (3aKOH, TEOpHs, NPHHIUI, TUMOTe3a, (akT, CHCTeMa,
MPOLIECC, DKCIEPUMEHT M JAPYroe.), KOTOpPble HCHONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUE€OHBIX
mpeaMeTax U TMO3BOJISIIOT HA OCHOBE 3HAHUN W3 ITHX MPeAMETOB (OPMHUPOBATH MPECTABICHUE O
[[EJIOCTHOM Hay4YHOM KapTHHE MHpa, M YyHUBEpCAIbHbIE y4ueOHbIE ICHCTBHs (TIO3HABAaTEIbHbIE,
KOMMYHHKATHUBHBIC, PETYJISTHUBHBIE), KOTOpble obOecrneynBaoT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSTEIILHOMY INIAHUPOBAHUIO M OCYIIIECTBICHUIO YU€OHOM eI TeIbHOCTH.

Ilo3naBaTebHBbIE YHMBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS

ba3oBble JJornueckne aeicTBus:

YMeHI/ISI HUCIIOJIB30BATh HpI/IéMI)I JIOTUYCCKOT'O MBIIIJICHUA HpI/I OCBOCHHUH 3HaHI/II\/'II paCKpBIBaTI)
CMBICJI XUMHNYCCKHUX HOHSITI/Iﬁ (BI)I)IGJ'ISITI) nx xapaKTepHr,Ie HpI/I3HaKI/I, yCTaHaBJ'H/IBaTI) B3aNMOCBS3b C
prrI/IMI/I HOHS[TI/IHMI/I), HUCIIOJIB30BAaTh ITOHATHUA IOJIA O6’B${CHGHI/I${ OTACIIbHBIX (baKTOB nu ﬂBHeHHﬁ,
BBIOMpATh OCHOBAHUS W KpPUTEPHH s KiIacCU(DUKAIMH XUMHUYECKUX BEIIECTB U XHUMHYECKUX
peaxiuii, ycTaHaBIWBaTh MPUYMHHO-CICICTBEHHBIC CBSI3U MEXIy OOBEKTAaMU H3y4YEHHS, CTPOUTH
JIOTUYECKHE pACCYXJIEeHHUsS (MHIYKTHUBHbBIC, JAEAYKTUBHBIE, IO AaHAJIOTHH), JeJaThb BBIBOJIBI H
3aKIIIOUCHUS

yMEHUE NPHUMEHSATh B TMpolLecce MO3HAHUS MOHATUSA (MPEIMETHbIE M METalpeAMETHBIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, UCHOJIb3yeMble B XUMHH, MpeoOpa3oBbIBATh UIMPOKO
HpI/IMeHSIeMI)Ie B XHUMHH MOICIIBHBIC HpC}ICTaBHeHI/IH — XI/IMI/I‘—IGCKI/Iﬁ 3HAK (CI/IMBOJ'I 3H€M€HT3),
XuMudeckas popMyna u ypaBHEHHE XUMUYECKON PEaKIuy — MPH PelIeHuH yueOHO-TI03HABATEIbHBIX
3aJ1a4, C y‘-IéTOM 3TUX MOACJIIBHBIX HpC}ICTaBHCHI/II\/II BBISIBJIATHE U xapaKTepmoBaTL CyIIIeCTBeHHI)Ie
MPU3HAKUA M3y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB M XUMHUUYECKUX PEAKIINH, BBIABIATH OOIIHE
BaKOHOMepHOCTI/I, HpI/ILII/IHHO-CHeI[CTBeHHLIe CBsSI3U U HpOTI/IBope‘{I/IH B I/I3y‘-IaeMI:IX Hpoueccax nu



SBJICHUSX.

ba3oBrble uccienoBare/bCKue NeHCTBHA!

YMEHHE MCIIOIb30BaTh IIOCTABICHHBIE BOIIPOCHI B KAYECTBE MHCTPYMEHTA IO3HAHHUS, a TAKKE B
KayecTBE OCHOBBbI s (DOPMUPOBAHMSI TUIOTE3bl IO IPOBEPKE IPABMIBLHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

npuoOpeTeHre OomnbiTa M0 IUIAHUPOBAHHMIO, OPraHM3allid W IPOBEIEHUI YYECHMUYECKHX
HKCHEPUMEHTOB, yMEHHE HaOII0AaTh 3a XOAOM IMpOIecca, CaMOCTOATENBHO IMPOrHO3UPOBATH €ro
pe3yabTar, (opMyaupoBaTh OOOOIIEHUS W BBIBOJABI IO pe3yjibTaTaM MpPOBEAEHHOTO OIIBITA,
HCCIIEI0BaHMs, COCTAaBJIATh OTYET O IPOJEIAHHON padore.

Pabora ¢ undopmanmeii:

yMEHHUE BbIOMpaTh, aHAJIU3UPOBATh U MHTEPIPETUPOBATh MH(GOPMALMIO PA3JIUYHBIX BUIOB U
¢dbopM mpencTaBieHUs, IOJy4aeMyK M3 Pa3HbIX HMCTOYHUKOB (HAay4dHO-TIONYJISIpHAs JUTepaTypa
XMMUYECKOI0 COJEpXaHMs, CIpPaBOYHbIE MOCOOMs, pecypchl VHTepHeTa), KPUTHUECKH OLIEHUBATh
IIPOTUBOPEUYUBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

YMEHHE TPUMEHSTHh pPa3IMyHbIe METOABI M 3alpOChl MPH MOUCKE M O0TOOpe HH(POpPMAIUU H
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAWMBIX JJIsi BBINOJHEHHS YYEOHBIX M ITO3HABATEIBHBIX 3a/1ad
OINpEeNeIEHHOTO THIA, TPUOOPETEHHE OMbITa B OOJACTH HCHOJIB30BaHUA WH(POPMAIMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTMM, OBJAJEHUE KYyJbTYpPOH aKTUBHOIO WCIOJB30BaHUS Pa3IMYHBIX
IIOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOUPATh ONTUMAIBHYIO (hOpMY IpescTaBlIeHUs] HH(POpMaUK
U WUIIOCTPUPOBATh pEIIaeMble 3a/laud HECIOKHBIMHM CXEMaMH, AuarpaMMaMM, IpYTuMU (opMamu
rpauKu U UX KOMOUHAIUSIMU,

YMEHHME MHCIIONIb30BaTh M aHAJIM3UPOBATh B Ipolecce Y4eOHOM M HCCIIeI0BaTEIbCKON
JESITeTbHOCTH MH()OPMAIMIO O BIMSHUU MPOMBIIUICHHOCTH, CEIbCKOTO XO3SICTBAa W TPAHCIOPTa Ha
COCTOSIHHE OKPY>KaIoLIe MpUPOTHON cpeibl.

KoMMyHuKaTHBHBIE YHHBepcaJIbHbIe yUeOHblIe AelicTBUS:

YMEHUS 3a/1aBaTh BOMPOCHI (B XOj€ auanora u (Win) JUCKYCCUH) MO CYIIECTBY 00CYKIaeMoit
TeMbl, (OPMYJIMPOBATH CBOM MPEJIOKEHUSI OTHOCUTENHLHO BBIIOJHEHHS TPEI0KEHHON 3a/1a4H;

YMEHHMsSI MPEJCTaBIATh MMOJIyY€HHbIE Pe3ybTaThl MO3HABATEIbHOW AEATEIbHOCTH B YCTHBIX U
MIMCBMEHHBIX TEKCTaX; A€JaTh IMPE3CHTALNIO PE3YJIbTATOB BBIIOJHEHUS XMMHYECKOIO SKCIIEPUMEHTA
(;1abopaTopHOro omeita, Ja0OpaTOPHOH paboOTHl MO MCCIEIOBAHUIO CBOWCTB BELIECTB, y4EOHOTO
IIPOEKTA);

YMEHHUSI y4yeOHOTo COTPYIHHYECTBA CO CBEPCTHUKAMHU B COBMECTHON IO3HABATENbHOM H
HCCIIEI0BATENILCKON /I€ATENbHOCTH MPH PELICHUH BO3HUKAIONIIUX MPOOJIeM Ha OCHOBE Y4éTa OOIIMX
MHTEPECOB M COIJIACOBaHMS MO3ULUN (0OCYXIeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI,
KOOpJUHAIINSI COBMECTHBIX JEUCTBUM, OIpeNeseHHe KPUTEPHUEB IO OLIEHKE KayecTBa BBITOJIHEHHOU
paboThI U ApYyTHE).

PerynsiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIE 1CHCTBHUS:

YMEHHME CaMOCTOSITENIBHO OIpPENEATh LEIN JEATENbHOCTH, IJIaHUPOBaTh, OCYLIECTBIIATS,
KOHTPOJMPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JIEATENILHOCTh, BHIOMpPATh Hambosee
3¢ deKTUBHBIE CITOCOOBI pelieHHs] y4eOHbIX M MO3HABATENBHBIX 3a/1a4, CAMOCTOSTENILHO COCTABIIAThH
WY KOPPEKTHPOBATh MPEJIOKECHHBIA AJITOPUTM JEWCTBUM NPHU BBINOJHEHWH 33JaHUNA C Y4ETOM
MOJIyYeHUs HOBBIX 3HAHMM 00 u3ydaeMbIX OOBEKTaX — BEIIeCTBAX W peaKlMsX, OLEHUBATh
COOTBETCTBHE IMOJIYUEHHOTO pe3yJibTaTa 3asBICHHOM 1I€JH, YMEHHE HMCIONb30BaTh U aHAIU3UPOBATH
KOHTEKCTBI, IpeJijlaraéMble B YCIIOBUU 3aJaHHM.



IMPEAMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMETHBIX pEe3yJbTAaTOB IO OCBOEHHUIO 0053aTEJBHOTO  COJAEpIKaHMs,
YCTQHOBJIEHHOTO  JIaHHOM  (QenepanbHOil  paGoueil  mporpamMmol,  BBIIENSAIOT:  OCBOEHHBIE
o0yJaroIMMUCs Hay4Hbl€ 3HaHMsI, YMEHUS U CIIOCOObI JecTBUH, cnenuduueckue 11 IpeaMeTHON
obnactn «XuUMUS», BHUJIBl JAEATEIBHOCTH 10 IOJIYYEHHUIO HOBOIO 3HAHMS, €ro HMHTEpIpeTalud,
peoOpa3oBaHUIO U MPUMEHEHHIO B PA3JINYHBIX YUCOHBIX U HOBBIX CUTYAIUSX.

K xonmy oOyueHuss B 8 KJjacce NpeAMETHBbIE pe3yiabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD Y O0yUAIOIIUXCS YMEHU:

® pacKpblBaThb CMBICI OCHOBHBIX XHUMHUYECKHUX IOHATHUH: aToOM, MOJEKYlIa, XMMHUYECKUH
JJIEMEHT, IIPOCTOE BEUIECTBO, CJOXKHOE BELIECTBO, CMeCh (OJHOPOAHAsT W HEOAHOPOIHAs),
BaJICHTHOCTb, OTHOCHUTEJbHAsl aTOMHAas M MOJIEKYJSIpHas Macca, KOJIMYECTBO BEIECTBA, MOJIb,
MOJIIpHAsi Macca, MaccoBasi JA0Js XMMHUYECKOIO 3JE€MEHTAa B COEIMHEHUH, MOJIIPHBIH 00BEM, OKCHUJ,
KHCJIOTa, OCHOBAaHME, COJIb, JIEKTPOOTPULIATENIbHOCTh, CTENEHb OKHCIEHMS, XUMHUYECKas peakLus,
Kjaccu(uKalus peakuui: peaklMM COEIUHEHMS, PEAKIMU pas3ioKEHUs, peaklUud 3aMelleHus,
peakiuu oOMeHa, 5K30- U HHIOTEPMHUYECKHE peaKLUH, TEIUIOBOH 3(PQEeKT peakiuu, SApo aToMa,
JIEKTPOHHBIA CJOM aroma, aToMHas OpOuTalb, paJuyc aromMa, XUMHUYECKas CBs3b, IMOJSIPHAs U
HENoJIsipHasi KOBaJEHTHasl CBA3b, MOHHAs CBA3b, MOH, KaTHOH, aHMOH, PAacTBOpP, MaccoBas MJOJ
BelecTBa (IIPOLICHTHAS] KOHIIEHTpPAIHs) B paCTBOPE;

® JJUIIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XMMHUYECKUX NOHSITUN U IPUMEHSTH 3TU IMOHATHUS
IIPU ONKCAHUM BEIIECTB U UX MPEBPAILECHUH;

® JCIIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBJIeHUs (JOpMYJl BEIIECTB U YpaBHEHH
XUMHYECKUX PEAKIUN;

® OIpENeNATh BaJEHTHOCTb AaTOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHMSX, CTENEeHb
OKHCJICHHS 3JI€MEHTOB B OMHApHBIX COEIUMHEHMSAX, NPUHAIJIECKHOCTh BEIIECTB K OIpPEIeTIEHHOMY
KJaccy coeAuHeHuM 1o QopmynaMm, BHUJ XUMHUYECKON CBsI3W (KOBAJICHTHAss W HWOHHAas) B
HEOPraHUYECKUX COCIUHEHUSX;

e packpbiBaTh cMbichn [lepuonmueckoro 3akonHa JI. M. MenneneeBa: neMOHCTPUPOBATh
MMOHMMAaHHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX 3JIEMEHTOB OT HUX IOJOXEHHUS B
[leproanueckoit cucteMe, 3aKOHOB COXPAaHEHHUS MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4eHUs, 3aKOHa ABOraipo;

® OMNUCHIBATh M XapaKTepu3oBaTh Ta0IMuHy0 Gopmy [leproanueckoil cuCTEMbl XUMUYECKUX
JIEMEHTOB: DPa3/IMyaTh MOHATHUS «rJlaBHas mnoarpynna (A-rpynma)» u «mnobounas noxarpymmna (b-
rpynna)», Manble U OOJIbIIME MEPHOJbl, COOTHOCUTh 0003HAUECHUS, KOTOpbIE MMEIOTCA B Tabiuie
«Ilepnonnyeckas cucrema xumudeckux daemeHtoB JI. M. MeHneneeBa» ¢ 4MCIOBBIMU
XapaKTepUCTHUKAMU CTPOEHHsSI aTOMOB XHMHYECKUX AJIEMEHTOB (COCTaB M 3apsij sijipa, oOliee 4ucio
3JIEKTPOHOB U pacrpeesieHne UX MO JIEKTPOHHBIM CII05M);

® KJAaCCU(PHUIMPOBATh XHMUYECKHE DJEMEHTHI, HEOPraHMYECKHE BEIIECTBA, XUMHYECKHE
peakiuu (1Mo YUCIIy M COCTaBY YYaCTBYIOLIUX B PEAKLIMHU BEIECTB, MO TEIIIOBOMY 3 (deKTy);

® XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB PA3IMYHBIX KIJIACCOB,
MOATBEPK/Iasi ONHMCAaHWE NpPUMEpPaMH MOJIEKYJISPHBIX YPAaBHEHHMH COOTBETCTBYIOIIMX XHMHYECKUX
peaKLuii;

® IIPOrHO3MpPOBATh CBOMCTBA BEILECTB B 3aBUCHUMOCTH OT HX KadeCTBEHHOI'O COCTaBa,
BO3MOKHOCTH NPOTEKAHHsI XUMUUYECKHX IIPEBPALLCHUN B Pa3JIMYHBIX YCIOBUSX;



® BBHIUUCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMeHTa 1o GopMylie COeTMHEHUS, MAaCCOBYIO JIOJIFO BEILIECTBA B PACTBOPE, IPOBOJUTH
pacy€Thl IO YPABHEHUIO XUMUYECKOMN peaKkuu;

® [PUMEHATb OCHOBHBIE OINEpPALMU MBICIUTEIBHON [EATENbHOCTH — aHaJIU3 U CHUHTES,
CpaBHEHHUE, 0000IIeHNE, CUCTEMATH3AIUIO, KiIacCu(UKAINIO, BBIABICHUE MPUYHMHHO--CIEICTBEHHBIX
CBA3EH — JUIl M3YYEHHUSI CBOMCTB BEIECTB U XMMHUYECKHX PEAKLMM, €CTECTBEHHO-HAYYHbIE METO/bI
MO3HAHUS — HAOII0IeHNE, U3MEPEHIE, MOIETUPOBAHUE, SKCIIEPUMEHT (PEaabHbIi U MBICTICHHBIN);

e creioBaTh  MpaBWIaM — MOJb30BaHMA  XUMHYECKOW MOCcylnod ©  J1abopaTOpHBIM
00opy/oBaHUEM, a TaKKe MpaBUiIaM OOpaIlEHUsI C BEUIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU 10
BBITIOJTHEHUIO JIA0OPATOPHBIX XUMHYECKHUX OIBITOB IO MOJIYYEHHI0 M COOMPAHMIO Tra3000pa3HbIX
BelIeCTB (BOJOPOAa M KHCIOpOJa), IPUTOTOBICHUIO PACTBOPOB C OMNMpEAeaEHHOW MacCOBOM oei
pacTBOPEHHOIO  BEIECTBA, IUIAHUPOBATH W IMPOBOAUTH XUMUYECKHE DKCIIEPUMEHTHI  IIO
pacro3HaBaHUIO PACTBOPOB HIEJOYEH M KUCIOT C MOMOINBIO MHIAMKATOPOB (JITakMyc, (eHoI(TaIenH,
METUJIOPAHXK U JPYTHE).

K xonmy oOyuenuss B 9 KJjacce TpeAMETHBIE pe3yabTaTbl Ha 0a30BOM YpPOBHE JOJDKHBI
OTpaxkaTh C(HOPMUPOBAHHOCTH y OOyUAIOUINXCA YMEHHI:

® DACKpbIBAaTh CMBICI OCHOBHBIX XUMHYECKMX IOHATHUNA: XUMHUYECKUH DJIIEMEHT, aroM,
MOJIEKYJ1a, HWOH, KAaTHOH, aHUOH, IIPOCTOE BEIIECTBO, CJIOKHOE BEIECTBO, BaJEHTHOCTD,
ANEKTPOOTPHULATEIBLHOCTD, CTENIEHb OKUCIICHUS, XUMHUECKAsl peaKlMsl, XUMUYECKasl CBA3b, TEIJIOBOU
3pdexT peakuud, MOJb, MOJSPHBIA 00BEM, pacTBOp, OJIEKTPOJHUTHI,  HEIJIEKTPOIUTEHI,
ANEKTPOIIUTHYECKAS AUCCOIMAIINS, PEaKIIMU MOHHOTO OOMEHa, KaTalu3aTop, XUMUYECKOe paBHOBECHE,
oOpaTuMble U HEOOpaTUMBIE DPEAKIMH, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIMH, OKUCIUTENb,
BOCCTQHOBUTEJIb, OKHCIIEHHME M BOCCTAaHOBJIEHUE, AJUIOTPONHs, aM(OTEPHOCTb, XUMHUYECKasi CBA3b
(koBaJIeHTHasi, MOHHAs, METaJNINYecKas), KpUCTAJUINYeCKas peléTka, KOppo3Hs METajuIoB, CILIaBhl,
CKOPOCTh XMMHUYECKON PEaKLUH, IpeaesbHO AonmyctuMas koHueHrpanus [1/IK Bemecrsa;

® JUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITUM U MPUMEHSATh 3TH MOHSATHUS
IIPY OIIMCaHWM BELLIECTB U MX IIPEBPALICHUI;

® JICIIOJIb30BaTh XMMHUYECKYIO0 CUMBOJMKY JUIS COCTaBJIeHUs! (OpMYJ BEIIECTB U YpaBHEHMI
XMMHYECKUX PEaKIUN;

® OMNpeensiTh BaJEHTHOCTh M CTENEHb OKUCIEHMS] XUMUYECKUX 3JIEMEHTOB B COEIUHEHUSX
pPa3IMYHOTO COCTaBa, IPHUHAIIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KIAcCy COEIMHEHUN 110
¢dopmynaM, BUJI XHMHYECKOH CBA3M (KOBaJCHTHas, MOHHAs, META/NINYecKas) B HEOPraHMYECKUX
COEAMHEHUSX, 3apa] HMOHa IO XMMHUYECKOM Qopmyne, XapakTep cpeasl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COECAMHEHUN, THUI KPUCTAIITNYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

e packpbiBaTh cMbici llepnonnueckoro 3axona J[. M. MenneneeBa u 1€eMOHCTPUPOBATH €T0
MOHMMaHHE: OIUCHIBaTh M XapakTepuszoBaTh TaOnmuuHyto ¢opmy Ilepuonuveckoil cuctemsl
XUMHUYECKUX DJIEMEHTOB: pa3jinyaTh IMOHATUS «TJIaBHAs mnoArpynna (A-Tpymma)» U «11o0odHast
noarpymnma (b-rpynmna)», Mansie 1 60IbIINE TIEPUOIBI, COOTHOCUTHh 0003HAYEHUS, KOTOPHIE UMEIOTCS B
MepUOANYECKON TalJuIle, C YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOEHHUS aTOMOB XHMHUYECKUX
AJIEMEHTOB (COCTaB U 3apsj sfapa, oOliee YKCIOo 3JIEKTPOHOB M pacIpesielieHHe UX MO 3JEKTPOHHBIM
CJIOSIM), OOBSCHATH OOIIME 3aKOHOMEPHOCTH B M3MEHEHHUM CBOWCTB DJIEMEHTOB U MX COCAMHEHUHN B
Ipezieax MajbIX IEPUOIO0B U INIABHBIX MOATPYII C Y4ETOM CTPOECHHSI UX aTOMOB;

® KJAaCCU(PHUIMPOBATh XUMUYECKHUE DJIEMEHTbl, HEOPraHMYECKHE BEIECTBA, XUMHUYECKHE
peakuuu (MO YMCIYy W COCTAaBYy Y4YacTBYIOIIMX B PEAKIMHU BELIECTB, MO TEIIOBOMY 3(PdeKTy, o
WU3MEHEHHUIO CTENEHEN OKUCIEHHSI XUMUYECKUX JIEMEHTOB);



® XapaKTepH30BaTh (OMUCHIBATH) OOLINE U CIIEHU(UIECKUE XUMUYECKHE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOJATBEP)KJas OMHCAHHE IMPUMEPAMU MOJIEKYJISPHBIX M HMOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKLUi;

® COCTaBJATh YpPAaBHEHUS AJIEKTPOJIMTUYECKOM IMCCOLMALMU KHUCIOT, LIEIOYEd U COJIeH,
MOJIHBIE W  COKpalll€HHbIE ypaBHEHHUs peaklHil HOHHOrO OOMEHa, YypaBHEHUS PpEeaKIIUid,
MOATBEPKIAIOIIUX CYIIECTBOBAHME M'€HETUUECKOM CBS3U MEXK/Y BEIIECTBAMH PA3IMYHBIX KJIACCOB;

® pacKpbIBaTh CYIIHOCTb OKHCJIHTEIbHO-BOCCTAHOBHUTEIBHBIX  PEAKUUN  IMOCPEICTBOM
COCTaBJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PeaKLuil;

® [IPOrHO3MpPOBATh CBOWCTBAa BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHUS, BO3MO>KHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAILIEHUI B PA3IMYHBIX YCIOBUSAX;

® BBHIUKCIATH OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JOJIO
XHUMHYECKOT0 3JIEMEHTa 10 (PopMyJie COSAMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIUTH
pacuéThl 110 ypaBHEHUIO XMMUYECKOMN peakluu;

e COOMIOJAaTh TpaBWIIa  TOJIb30BAaHUS  XMMHUYECKOH  MMOCYylI0 W J1abopaTOpHBIM
o0opy/noBaHUEM, a TaKXKe MpaBHiia OOpAIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIHSIMH IO
BBITIOJTHEHUIO JTA0OPATOPHBIX XUMHYECKHX OIBITOB IO IMOJIYYCHHI0 M COOMPAHHMIO Tra3000pa3HBbIX
BEIIECTB (aMMHUaKa U yIJIEKUCIIOro rasa);

® MPOBOAWTH pEaKIMH, TMOATBEPKAAIOIINE KAYECTBEHHBI COCTaB pa3UYHBIX BEILIECTB:
pacrno3HaBaTh ONBITHBIM MYTEM XJIOPHUA-, OpOMUA-, HOAU-, KapOoHaT-, hocdaT-, cunukar-, cyiabdart-,
TUIPOKCH/I-UOHBI, KATHOHBl aMMOHHS UM HMOHBI M3YYEHHBIX METAIJIOB, MPUCYTCTBYIOIINE B BOIHBIX
pacTBOpax HEOPraHMYECKHUX BELIECTB;

® MPUMEHSTh OCHOBHBIC OINEpPAllMU MBICIUTENFHON [EATENbHOCTH — aHaju3 W CHHTES,
CpaBHEHHE, O000IIEHHe, CHCTEMAaTU3alUIO, BBIIBICHUE IPUUYMHHO-CIEACTBEHHBIX CBsI3ed — JUId
U3Y4YECHHs] CBOMCTB BEIECTB M XMMUYECKUX PEAKLUH, €CTECTBEHHO-HAyYHBIE METOJbl MO3HAHUSA —
HabJt0/IeHne, U3MEPEHNE, MOJICINPOBAHNE, SIKCIIEPUMEHT (peabHbIN U MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
HauMeHOBaHUe KoanyecTBO yacon DIeKTPOHHBIE CHHCOK UTOTOBBIX IIAHMPYEMbIX Cnoco0 oueHku
1‘1\2—)1 pa3aeoB 1 TeM Beero Konrtpo | IlpakTn (uudposbie) pe3yJabTaToB C YKa3aHUEM ITANOB UX UTOTOBBIX
NMPOrpamMMbl JIbHbIE yeckmne oOpa3oBaTe/ibHbIE (hopmupoBanus IJIAHUPYEMBbIX
padoTbl | padoThI pecypcbl pe3yJbTaToB
Pa3jnen 1. [lepBonavajbHble XUMHUYECKHE MOHSITUSA
XuMus — BakHas pacKpbIBaTh CMBICT OCHOBHBIX XuMHuueckux | [Ipaktuyeckas
11 00JIaCTh €CTECTBO3HAHUS 5 2 bubnmoreka [IOK IOHATUM: aTOM, MOJIEKYJIA, XUMUYECKUU paboTa, yCTHBIN
Y MPAKTUYECKOU https://m.eds00.ru/7f41837c | 35ieMeHT, TPOCTOE BEIIECTBO, CI0KHOE ompoc,
NeSTeTbHOCTH YEeJIOBEKa BEII[ECTBO, CMECh TECTUPOBAHUE
YMETb UCIIOJIb30BaTh XUMHUYECKYIO | Y CTHBIN ompoc,
19 BemecTBa u xumuieckue 15 1 bubnuorexa [JOK CHMBOIMKY ~JUI4  COCTaBICHHA dbopmyn TEPMUHOIOTHHEC
" | peakuuu https://m.edsoo.ru/7f41837c | BemecTB W YpaBHCHUM  XUMWYECKUX | KMM JMKTAHT,
peaxiuii; TECTUPOBAHUE
Hroro o pazneny 20
Pa3nen 2. BaxkHeiinue nmpeacTaBuTe I HEOPraHUYECKUX BEIIECTB
KJIACCU(PUITUPOBATH XUMUYECKUE JIEMEHTHI, | TepMUHOJIOTHYEC

HCOPTaHUYCCKUC BCIICCTBA, XUMHUYCCKUC

KW TUKTAHT,

2.1 Boszyx. Kucopon. 6 bubmmorexa [TOK eakuuu (1o YUCITy U COCTaB CTHBIN ONPOC
' ITousttue 00 okcrmgax https://m.edsoo.ru/7f41837c p y y Y poc,
YYaCTBYIOIIMX B PEAKIMH BEIIECTB, 10 TECTUPOBAHUE
TETIOBOMY (P PEKTy)
KJIacCU(PUIIUPOBATH XUMUYECKHE AIEMEHThI, | TepMHHOIOTHYEC
HEOPTaHWYECKHE BEIECTBA, XUMHUYCCKHE KHWH TUKTAHT
2.2 Bonopon.Iowsrie o 8 1 bubmnorexa [IOK eaIIC)I_II/II/I (o yucny u COCTaiB CTHBIH on (;c
"7 | KUCJOTax M COJSAX https://m.edso0.ru/7f41837c p y Y Y poc,
YYaCTBYIOIIMX B PEAKIHH BEIIECTB, ITO TECTUPOBAHUE
TEIIOBOMY 3P EKTY)
KJIacCU(UIIUPOBATH XUMUYECKHE AIEMEHThI, | TepMHUHOIOTHYEC
HEOpPTaHMYECKUE BEIIECTBA, XUMHUYECKHE KW TUKTaHT,
Bopa. PacTBopsl. bubnuotek K o
2.3 A p 5 1 1 omorexa 11O peakuuu (Mo YUCIy U COCTaBY YCTHBIN OIpocC,

[ToHsaTHE 00 OCHOBAHUAX

https://m.edsoo0.ru/7f41837¢c

Y4acTBYIOIIUX B PEAKIUU BEILECTB, 110
TerIoBoMy 3G (HeKTy), IpOrHO3UPOBaTh

TECTUPOBAHUE,
IpaKkTU4ecKas
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CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX
KaueCTBEHHOI'0 COCTaBa, BO3MOKHOCTH
MIPOTEKAHU XMMUYECKUX IPEBPAILLECHUN B
Pa3JIMYHBIX YCIOBHAX

paborta

HpI/IMeHSITb OCHOBHBIC OHepaHI/II/I
MBICIIATEILHOM AEATENBHOCTH — aHAJIA3 U
CUHTE3, CpaBHEHUE, 0000IIIeHNE,

TepmuHosIornuec
KUM JUKTAHT,
YCTHBIH OITpOC,

CHUCTEMaTH3aIUIO0, KJIacCU(PUKAIIHIO, TECTUPOBAHHUE,
OCHOBHBI€E KJIACCBI
bu6nuoreka [JOK BBISIBJICHHE TTPHYUHHO-CIICICTBEHHBIX MPAKTHICCKAas
2.4 | HEOPraHMYECKUX 11 1 _ . N
JO— https://m.edso00.ru/7f41837c | cBsizeii — [J1s1 U3y4EHUS CBOMCTB BELIECTB U | paboTa
XUMHUYECKHUX PEaKIIHid, ECTECTBEHHO-
Hay4YHbIE METO/Ibl TO3HAHUS — HAOIIOIeHHE,
U3MEpPEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT
(peanbHBIN U MBICIICHHBIH )
Hroro mo pazneny 30

Paznean 3. [lepuoanyeckuii 3ax

OH U Hepuo;mqeacaﬂ CUCTEMA XUMHYCCKHUX IJICMCHTOB I[. H. Menaeneena. CTpoe}me aTOMOB. XMMHYECKAaA CBA3b.

OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIE PEAKINH
ackpbIiBaTh cMbici [lepuoanueckoro 3akona | TectupoBanue,
. . . Menneneesa: 1eMOHCTPUPOBATH TEPMUHOJIONYECK
[lepuonnueckuii 3aKoH 1 9 o
TMOHMMAaHUE TIEPUONUECKON 3aBUCUMOCTH Ui JUKTaHT,
[lepuonnueckas cucrema .
bubnmnoreka [JOK CBOMCTB XMMUYECKHX AJIEMEHTOB OT UX pelieHne
3.1 | XUMHYECKHX JIEMEHTOB 7 . .
I V1. Menierne-esa https://m.eds00.ru/7f41837c | nonosxxenus B [lepuoanueckoii cucreme, IIPaKTUYECKHUX
o ' 3aKOHOB COXPAHEHHUS MAcCChl BEIIECTB, 3ama4y
Crpoenune atoma
MIOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOT'O YUY€HHUsI, 3aKOHa ABOTaJIpo
BBIYHCIISITE OTHOCUTENILHYIO MOJIEKYIAPHYIO | TecTHpoBaHHME,
Y MOJISIPHYIO MAcChl BELIECTB, MACCOBYIO TEPMUHOJIIONYECK
XuUMH4YecKas CBA3b. JIOJTF0 XUMHYECKOTO JIEMEHTa 10 GOpMYJI€ | Wi JUKTAHT,
39 OxuciuTenpHo- 8 1 bubnmoreka [IOK COCIMHCHHS, MACCOBYIO JT0JIIO BCIIECTBA B pelieHue
’ BOCCTAHOBUTEJIbHBIC https://m.edso0.ru/7f41837c | pacTBOpE, MPOBOAUTH PACUETHI TTO MPAKTHYECKUX
peakuuun YPaBHEHUIO XUMUYECKOU peaKklny; 3ama4y

IPUMCHATH OCHOBHBIC OIICpaIiuu
MBICTIUTEIIBHOM ACATCIIBHOCTHU — aHAJIU3 1



https://m.edsoo.ru/7f41837c
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CUHTE3, CpaBHEHUE, 0000IIIeHNE,
CHCTEMaTH3AIINI0, KITaCCUPUKAIIHIO,
BBISIBJICHHE IPUYUHHO-CIICICTBEHHBIX
CBsI3€H — JIJIs1 U3yYCHUSI CBOWCTB BEIIECTB U
XUMHYECKHUX PEaKIIHid, ECTECTBEHHO-
Hay4HbIC METO/Ibl TIO3HAHUS — HAOJIO/ICHUE,
W3MEpEHUe, MOACITUPOBAHNE, IKCIICPUMEHT
(peanbHBIN U MBICIICHHBIH )

Uroro no pazneny 15 BH6J,IHOTeKa HOK
https://m.edsoo.ru/7f41837c
PeszepBHOe Bpems 3 EH6J_IHOTeKa HOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOTPAMME
a.KJIACC
Ne | HammenoBanme pasiesioB KommyecTBo yacos DJICKTPOHHBIE Cn1cox MTOrOBBIX INIAHMPYEMBIX Cnioco0 oneHkn
n/n 1 TeM NPOTrPaMMbl Bcero | Kontpoa | IMpakruu (uu¢posBbie) Pe3yJIbTATOB C YKa3aHHEM 3TAINO0B UX HUTOTOBBIX
bHBIC ecKue oﬁmeBaTeanble (l)Ole/IPOBaHI/Iﬂ IJIAHUPYEMBIX
padotbl | padoTHI pecypchl pe3yJbTaTroB
Pa3nen 1. BemecTBO M XMUMHYeCKHE peaKIINU
1.1 | IloBTOpEHUE U 5 1 bubnmnoreka [JOK pPacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX | TepMuHOIOrHYEeC

yriyOJieHne 3HAaHUH’
OCHOBHBIX Pa3/IeioB
Kypca 8 Kiiacca

https://m.edsoo.ru/7f41a6
36

MOHITUM: XUMHYCSCKHM 3JIEMEHT, aTOM,
MOJIeKYJa, MOH, KAaTUOH, aHUOH, TTPOCTOE
BEIIIECTBO, CIIOKHOE BEIIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIILHOCTD,
CTCTICHb OKHCJICHHSI, XUMHUSCKasT PeaKIus,
XUMHYECKasl CBSA3b, TEIJIOBOU AP ekt
peaKIuu, MOJIb, MOJISIPHBIH 00BEM, pacTBOD,
ANEKTPOJIUTHI, HEAJIEKTPOIHUTHI,
ANEKTPONUTHYECKAS TUCCOLMALINS, PEAKIIUH
MOHHOTO 00MEeHa, KaTallu3aTop, XHMHIECKOE
paBHOBecHe, 00paTUMbIE 1 HEOOpaTUMbIE

KWW JUKTaHT,
YCTHBIH OIIpOC,
TECTUPOBAHUE
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peaKUnuH, OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIE PEAKLIUH, OKUCIUTEND,
BOCCTaHOBUTEIb, OKHCICHHE U
BOCCTaHOBJIEHUE, aJUIOTPOIIHS,
aM(}OTEepHOCTh, XUMHUYECKASI CBS3b
(KoBaJeHTHAs, MOHHAS, METAJITUYECKAs ),
KPUCTAJUIMYECKasl pelI€TKa, KOPPO3HUst
METAJUIOB, CIUIABbI, CKOPOCTh XUMUYECKOMN
peaKiuu, MpeaeabHO JOMYCTUMAs
koHueHnTpauus [1JIK Bemectna

1.2 | OcHOBHBIC bubnuorexa [JOK ® COCTaBJISTH ypaBHenus | TepMunHomornuec
3aKOHOMCEPHOCTH https://m.edsoo.ru/7f41a6 3J1eKTponHTquc1<of/'1 OUCCOIMUALIMU KHUCJIIOT, KUM JUKTAHT,
XMMHUYECKMX PEAKIUi 36 IIeJI0Y€eil U COJICH, MMOJHBIE U COKpAMEHHbIE | YCTHBIN OIPOC,

ypaBHEHUS peakuuid HOHHOrO oOOMeHa, | TECTUPOBaHUE
ypaBHEHHUsS peakiuid, MoATBepxkaaromux | lIpakTnyeckue
CYILIECTBOBAHUE T'€HETHYECKOM CBA3U MEKILY | PAOOTEI
BEILIECTBAMH PA3JIMUHBIX KJIACCOB;

® pPACKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBHUTENIBHBIX PEAKINI MOCPEACTBOM
COCTABJICHHS DJIGKTPOHHOTO OajaHca 3THUX
peakuuii;

® TIPOTHO3MPOBATh CBOWMCTBA BEIIECTB B
3aBHCUMOCTH oT ux CTpOCHHS,
BO3MOYXHOCTH MPOTECKAHHUS XHMHUYCCKUX
MIPEBPAIICHHUH B PA3IMYHBIX YCIOBUSIX;

1.3 | DnekTponauTUYECKas bubnmnoreka [JOK ® [IPOBOJUTH peakiuu, | TepMUHOIOrHYEC
TIACCOLIAALSL. https://m.eds00.ru/7f41a6 | noxTBepskmarOIMe KadyeCTBEHHBIM coCTaB | KM JUKTaHT,
XUMHWYECKUE PEAKIIVH B 36 Ppa3IuYIHBIX BEIIECTB: pacrno3HaBaTh YCTHBIH OITpOC,

pacTBopax

OTIBITHBIM ITYTEM XJIOPUI-, OPOMUI-, HOIHI-
, kapOonart-, pocdar-, cunmkar-, cynbdar-,
TUAPOKCUA-UOHBI, KATHOHbBI AaMMOHHA U
HOHBI M3YUEHHBIX METaJIIOB,
IPUCYTCTBYIOIIME B BOIHBIX pPacTBOpax
HEOPTaHUYECKUX BEUICCTB;

TCCTUPOBAHUC
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Hroro no pazaeny 17

Pasznea 2. Hemera/iibl M X COeTUHEHUA

2.1 | OGmias xapakTepHUCTHKA 4
XUMHYECKHUX DJICMCHTOB
VIIA-rpynmsl. ["anorenst

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41a6
36

® JCIIOJB30BaTh XMMHYECKYIO
CUMBOJIMKY JJIsi COCTaBJeHHS  (Qopmyn
BEUIECTB M  YPAaBHEHUHM  XUMHYECKHX
peaKLHnii;

® ONpEeAcHATh BAJIEHTHOCTb U CTENEHb
OKHUCJICHHS XHMHUYECKHUX DIIEMEHTOB B
COEIMHEHUSX pa3IMYHOTO COCTaBa,
IIPUHAJIEKHOCTD BELICCTB K
ONpeACNIEHHOMY KJIacCy COCIWHEHUN I10
¢dopmynaM, BHJI  XUMHMYECKOH  CBS3M
(xoBaJIeHTHAsi, MOHHAs, MeETaJUIMYecKas) B
HEOPraHUYECKUX COCIMHEHUSX, 3apsijl UOHA
[0 XUMHUYECKOH (hopmyIie, XxapakTep Cpelsl
B BOJHBIX pacTBOpax HEOPraHWYECKUX
COCIMHEHMM, TUI KPUCTALUINYECKON
PELIETKN KOHKPETHOI'O BEILIECTBA;

TepMunosiornyec
KW TUKTAHT,
YCTHBIN OIPOC,
TECTUPOBAHUE
IIpakTuueckue
paboTsl

2.2 | O0mas xapakTepucTuKa 6
XMMHUYECKHX DIIEMEHTOB
VIA-rpynmnsl. Cepa u eé

bubmmoreka [IOK
https://m.edsoo.ru/7f41a6
36

XapakTepu30BaTh (OMUCHIBATh) O0IINE U
cnenn(ruIecKkre XUMUIECKHEe CBOHCTBA
MIPOCTHIX U CJIOXKHBIX BEIIECTB,

TepmuHoIIOrHYEC
KW TUKTAHT,
YCTHBIH OIpOC,

COCMHEHUS TIOATBEPIK/1ast ONTMCAHNE TTPUMEPAMH TECTUPOBAHUE
MOJIEKYJISIPHBIX 1 MOHHBIX YpaBHEHUU
COOTBETCTBYIOIINX XUMUIECKUX PEAKITHI
2.3 | OOmras xapakTepuCcTHKa 7 bu6mmoreka [IOK XapaKTepU30BaTh (OMUCHIBATH) OOIIHE U TepMunosornyec

XUMHUYECKHUX 3JIEMEHTOB
VA-rpynnsl. A3or,

https://m.edsoo.ru/7f41a6
36

CHCI_II/I(bI/I‘-ICCKI/Ie XHUMHYECKHE CBOMCTBA
IIPOCTBIX M CIIOXXHBIX BEHICCTB,

KWW JUKTaHT,
YCTHBIH OIIpOC,

docdop n nx MOJITBEPK/1asi ONMCAHUE IPUMEPAMHU TECTUPOBaHUE
COEIMHEHUS MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH
COOTBETCTBYIOLINX XUMHUECKUX PEaKLIUi
2.4 | OOmas xapakTepucTHKa 8 bu6mmoreka [IOK XapakTepu30BaTh (OMUCHIBATH) 00IIUE U TepMuHonornuec

XUMHNYCCKHUX JJICMCHTOB

https://m.edsoo.ru/7f41a6

cnenupuIecKre XHMHIECKHUEe CBOMCTBA

KW TUKTAHT,
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IVA-rpynnsl. Yraepoa u
KPEMHHU U UX
COCUHECHUS

IPOCTBIX U CIIOXKXHBIX BCHICCTB,
IMOATBEPKAAA OIIMCAHUEC IIpUMEpaMu
MOJICKYJISIPHBIX 1 HOHHBIX ypaBHeHI/If/'I
COOTBETCTBYHOIIHNX XUMHUYCCKUX peaKHI/Iﬁ

YCTHBIH OIIpOC,
TECTUPOBAHUE

Hroro no pazgeny

25

Pasznen 3. MeTa/u1bl H UX COCANHCHHUA

3.1

OO0111e cBOMCTBA
METAJJIOB

4

bubmnoreka LIOK

https://m.edsoo.ru/7f41a6

36

® XapakTepu30BaTh (OMHUCHIBATH) OOIIUE
u cnenupuveckrue XHWMHUYECKHE CBOMCTBA
MIPOCTHIX u CJIOKHBIX BEIIECTB,
MOATBEPK1ast OIHCaHue npuMepamMu
MOJICKYJSIPHBIX W HWOHHBIX  YpaBHCHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTaBJISITh ypaBHEHUS
JJIEKTPOJIUTUYECKON JTUCCOIUAIIMU KHUCIIOT,
iesiouel M CoJie, MOJTHbIE U COKpalIEHHbIC
YpaBHEHUsI peaKIuid HMOHHOTO OOMEHa,
YpaBHEHHUS PEaKIUii, MOATBEPKIAIOIIUX
CYIIIECTBOBAHUE T€HETUYECKON CBS3U MEXTY
BEIIIECTBAMH PA3JINYHBIX KJIACCOB;

Tepmunosornuec
KWUM JUKTAHT,
YCTHBIH OITpOC,
TECTUPOBAHUE
[IpakTrueckue
paboThI

3.2

Baxxuelinme MeTauibl U
UX COeOUHEHUS

16

bubmmoreka [IOK

https://m.edsoo.ru/7f41a6

36

® XapakTepu3oBaTh (ONHCHIBATh) OOIIUE
u cnenupuyeckue XHWMHUYECKHUE CBOMCTBA
MPOCTHIX u CII0’KHBIX BEIIIECTB,
MOATBEPK1ast OIMCaHUEe npuMepamMu
MOJICKYJIIPHBIX ¥ HWOHHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

® COCTaBIIATH ypaBHEHUS
AJIEKTPOJIUTUYECKON JTUCCOIMAIINA KHUCIIOT,
LIEJIOYEN U COJIEH, TTOJIHBIE U COKPALLIEHHBIE
yYpaBHEHHS peakuuid HOHHOro oOMeHa,
YpaBHEHUs peakUuil, MOATBEPKIAIOIINX
CYIIIECTBOBAHUE T€HETUYECKOMN CBA3U MEKY
BEIIECTBAMM PA3JIUYHBIX KJIACCOB;

TepmuHoIIOrHYEC
KW TUKTAHT,
YCTHBIH OIpOC,
TECTUPOBAHUE

Wroro no paszneny

20
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Paznen 4. Xumus u okpyxawiuas cpeaa

4.1 | BemecTBa 1 MaTepyabl 3 bu6nmmoreka [IOK e coOmomaTh MpaBuia  I[OJB30BaHUA | Te€pMHUHOIOrHYEC
B )KU3HU YeJIOBEKA https://m.eds00.ru/7f41a6 | xumuueckoii mocynol W nabOPATOPHBIM | KUH JMKTaHT,
36 o0opymoBaHHEM, a  TaKKe  IpaBuiia | YCTHBIM OIpOC,

oOpalleHus: ¢ BEIIECTBAMU B COOTBETCTBHH | TECTUPOBAHUC
C  UHCTPYKUUSMM 110  BBIIOJIHEHHUIO
1a00paTOPHBIX XUMHUYECKHX OIBITOB TIO
MOJIYYEHUIO U COOMPAHHUIO T'a3000pa3HbBIX
BEIIECTB (aMMHaKa M YIJIEKUCIIOTo ra3a);

Wroro mo pazneny 3

PezepBHOE Bpems 3 bubnuorexa [HOK
https://m.edso0.ru/7f41a6
36

OBLIEE KOJIMYECTBO 68 4 7

YACOB IIO ITPOT'PAMME
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