MHAHHUCTEPCTBO NPOCBEIIEHHS POCCHﬁCKOﬁ QEJEPALIMU
MuHHCcTepeTBO 00pa30BAHNS H MOJIONERHON MoauTHKH CBEpATOBCKOi 00IacTH
Vnpaeneuue 0Gpa3oBaHHa APTEMOBCKOIQ ropoACcKoro okpyra

MBOY "COLL Ne 14"

PACCMOTPEHO COTJIACOBAHO VTBEP'}K,[[EHO
na 3acenanuu [LIMO yautenei 3amecTUTEND AupekTopa no YP JnperTof) Q
€CTECTBEHHOHAYUHOTO LMK
Pykosoautens LIMO o )

j./"%?c.—, L'-/’rf};;lw,'l/ . i,

e ST B c;.rp

onepuik O.A. \ 1
- o KOH{%“’B"J‘E'B‘ [Mporoxom Ne # ot « 28 » _ [poTokon ] 117 &
Lpovowon Ne 2 oOF i #27 » centabps 2024 . _ ceutsGps 20247 /
centabpa 2024 r. 3
PABOYAS ITPOTPAMMA

(1D 443390)

yuebuoro npeavera «Xumus, basoBblii yposeHb)

ans ofyyaiouimxes 8 — 9 Kiaccos

n. Kpacuoreapneiickuit 2024r.



HNOACHHUTEJ/BHAA 3ATIMCKA

[IporpamMma 1o XHMHH Ha YPOBHE OCHOBHOrQ 00iiero o0paseBaHus COCTABIEHA HA OCHOBE TpeloBaHMH K pe3yibTaram
OCBOEHMS OCHOBHOW 00pa30BaTeNbHOM NPOrpamMMbl OCHOBHOTO 00wero obpasosanus, npeactasneHHslx 8 @IOC 000, a Tawxe
Ha ocHose (enepanbHOil paboyeil MporpamMbl BOCTIHTAHHA U ¢ Y4ETOM KOHLETILMU Npenojasatia y4eOHoro npeﬂme"fa «XUMUSH
B 0GpasoBaTe/bHBIX Opranusaumax Poccubickoit @enepaimn,

TIporpaMma no XuMuu Aaét npeacTaBaeHue o uensx, obmwel cTpateruu 0GydeHys, BOCIUTARNUA U pa3BUTHA 00yyaromuxca
cpexncisaMy yueOHOTO MpeaMeTa, YCTaHABNUBAET 00A3aTENbHOE NPeIMETHOE COIeP/KaHUE, IPEILYCMATPUBAET PACTIPEIEICHUE Er0
Mo KiaccaM U CTPYKTYPHpOBaHHE MO pasienaM M TeMaM ITPOoTPpaMMBel 1O XHMKH, onpeneiaeT KOMHYECTBCHHBIC H Ka4eCTBOHHbBIC
XapaKTepPHUCTHKH CO,IIGiJ)i\'aHHH, PEROMEHAYCMYHD ﬁCICHﬁ,E[OB&TCIIbHOCTb M3ydeHHA XHMHH C )’HéTOM MEMITPEAMETHRIX H
BHYTPHUIPEAMETHBIX CBA3EH, JOrMKH yueGHOTO Mpolecca, BOSPACTHLIX 0cofeHHOCTER 00yHai0MXCH, ONPelenseT BO3MONHOCTH
npeaMeTa As peanusaluu TpeOoBAHNH K pe3y/ibTaTaM OCBOSHHSM OCHOBHOM 0GpaioBaTeNbEOH NPOrPaMMel Ha ypéﬁue OCHOBHOTO
obwero o6pasosanus, a Takme TpeboBaHKH K pesyabtaTaM o0yqeHNua XUMUM HA YPOBHE Ueneh Ms;y"qeﬁun MnpeaMera M OCHOBHBIX
BUIOB Y4eOHO-N03HABATENbHOM JeATeNbHOCTH 00YHaOWEracs Mo 0CBOSHHIO YUeGHOTO COACPIaHHA.

3HaHME XUMUH CIYKHUT OCHOBOH il (GOPMHPOBAHMA MUPOBO33PEHHA 00y4aroUlerocs, €ro MpeACTaBIeHHH O
MaTepUanbHOM €IUHCTBE MUPA, BAKHYIO PONb HIPa0T QopMUpyeMble XHMHUeH NPeACTaBICHHA O B3aHMMONPEBPALICHUAX IHEPIUH
¥ 00 3BOONMN BEIECTE B IPUPOJIE, O MyTAX pemienHus rIoGaNbHEIX NpoSnem yCTONIHBOTO PasBUTHA JeN0BEHECTBA — CHIPEEBOH,
SHepreTHYecKoil, MUIIeBoH | koTorudeckol GesonacHoCTH, MPOGIEM 3APAROOXPAHEHNS.

HsyueHne XUMHA: i

CrocoGCTBYET peanusallid BOSMOKHOCTEH ANd camMopassuTHe ¥ QOPMUPOBAHMA KYJIbTYPBI JIMYHOCTH, &€ ‘obied n
GhYHKLHOHANLHON FPAMOTHOCTH; :

BHOCHT BKJaf B (POPMUPOBAHUE MBILLIEHHUS W TROPUECKUX CNOCOOHOCTEH 00y4aioIMXCs, HABBIKOB UX CAMOCTOATE/bHON
yqeﬁuoﬁ JEATENEHOCTH, IKCTIEPHMEHTAIbBHBIX H HC-CHB}IDB&TQHI:;Z‘KHX )(MEHHI‘;{, HeoOX0AHMBIX KaK B NOBCSIHEBHOH HH3HH, TAK H B
npodeccHoHaTbHON AeATENEHOCTH; '

3HAKOMHT CO cneum}m}(oi& Hay'QHUfO MEILIIEHES, 3aKTAaMBIBAeT OCHOBEI LEMOCTHOTO B3rNAOd HA €AWHCTBO MPUPOAEBl H
yenoseka, ARNAeTCA OTBETCTBEHHEIM 3TAlIOM B (bOpMHpOB&HHH eCTCCTBCHHO-HE‘xquOﬁ rPaMOTHOCTH 06)"‘121@111[4?{051;

CI'IOC-OGCTBYG‘[" d}OpMHpDBaHH}O LIEHHOCTHOTO OTHOLIEHHS K €CTECTBESHHO-HAYYHbIM 3HAHHAM, K NPpHPOAE, K ‘-ieJ;IOBEKy,
BHOCHT CBOM BKIA[ B 3K0IOrHYeckoe obpasopanyie ofyHaromuxcs.

JlaHHBle HAampaBneHWs B O0Y4YSHWM XUMHM 00ECNEHHBAIOTCA Cneuuduixod conepianus y4eGHOTO npegMera, KOTopblit
ABIACTCA NENarorMyecky ananTHpOBAHHBIM OTPaMeHUEM Gazoro# HAYKH XHMHH Ha OIIpf.‘,J]E‘H'E:HHDM Jrane eé pasBUTHA.

Kypc XUMUH Ha ypoBHE OCHOBHOTO 00mero oGpasoBaHHA OPUEHTHPORAH HA OCBOSHHE OOYYaIOMIMMHCA CHCTEMBI
IIepBDHa‘-IaIILHLIX TIOHATHH XHMHH, OCHOB Heopraﬂmecmﬁ XAMHH M HEKOTOPBIX OTAESNBHEIX 3HAYHMBIX MOHATHH Op]"dHH'-IE,CI\Oﬁ -
XHMHH. .

CTpykTypa cofepsiaHis MporpamMMBel O XWMHH cihopMHpPOBAHA HAa OCHOBE CHCTEMHOIO TMOAX0AA K &€ H3YUSHHIO,
Conepn\'aHHe CKIANLIBaeTCd W3 CHCTEMBI MOHATHNR O XMMHWUYECKOM JJIEMEHTE W BELUECTBE M CHCTEMBI MNOHATHH 0 XUMWHECKOH
peakimn: O6e 5TH CHCTEMBI CTPYKTYPHO OPraHH3OBAHLI [0 NMPHHLUMY NOCAEAOBATENBHOTO pPasBUTHA 3HaHWH Ha ocHOBE
TEOPETHUECKUX MPEACTABICHHA PA3HOTO YPOBHA!

— aTOMHO-MONEKYIAPHOTO YHESHHA KAK OCHOBbI BCET0 ECTECTBOIHAHIA,

—Mepuognueckoro saxkona [, U, Meﬂ_nenecﬁa KaK OCHOBHOTO 3aK0HA XHMWH,

— YHEHHA O CTPOCHHH aToMa H XUMHYECKOH CBA3H,

— mpeAcTaBIeHHH 00 NeKTPONUTHYECKOH AUCCOLNALIMH BELIECTB B PACTEOPAX.

TeopeTHyeckue 3HAHNUA PACCMATPHBAIOTCH HA OCHOBE IMITHPUHECKH MOMYYEHHBIX W OCMBICTEHHBIX (haKTOBR, pPAIBUBAIOTCA
MOCAEAOBATENBHO OT OJHOTO YPOBHS K APYTOMY, BHINONHAA (QYHKinH O0BACHEHHA M NPOrHOSHPOBAHUA CBOWCTB, CTPOEHHA H
BO3MOKHOCTEH NPaKTHYECKOTO MPUMEHEHHA H NOTYTeHIA HM3yHaeMbIX BEILECTB.

OcBOSHHE TIPOTPAMMBI [10 XMMHUH COCOBCIBYET (OPMUPOBAHMIO MPEACTABACHHS O X HMHYSCKOH COCTARJAOLIEH HayqHOH
KapTHHBI MUPa B JIOTHKE e€ CHCTeMHOIT OpUpoAbl, UEHHOCTHOIO OTHOIIEHRHA K HayqHHOMY 3HAHUIO U METOJdM MO3HAHWA B HAYKE.
H3ydeHne XUMWM MPOMCXOIAT C NPUBIEUSHHUEM 3HAHWM W3 paHee H3YUSHHRIX y4eOHBIX MpenMeToB: «OKPYKAMUE MHP»,
«Buonorus, 5—7 knacce» v «Puskka. 7 KIaccy. .

Tlpy M3y4eHHM XUMHH NPOHCXOAMT (POPMHPOBAHME 3HAHHH OCHOB XUMUYECKOH Hayku Kak OONACTH COBPEMEHHOrO
€CTECTBO3HAHNS, MPAKTUYECKOH AesATeIbHOCTH YeN0BeKa U Kak OMHOTO M3 KOMNOHEHTOB MUPOBOH KyJbTypbl. 3anaua y4ebHoro
nmpeaMeTa COCTOUT B (POPMUPOBAHUHM CHCTEMbl XUMHYECKHX SHAHUA — BAaWHEHLIHX (haKTOB, MOHATUMN, 3AKOHOB W TEOPETHYECKHX
MONO/KEHUH, HOCTYMHBIX 0000IEHHH MUPOBO33PCHUYSCKOIO XapakTepd, A3bIKA HAayKH, B npHOGUIEHHM K Hay4HbIM METOAAM
TMO3HAHHSA MPH W3YYEHWH BEIIECTB W XHUMUUECKMX peaxuui, B (OPMHUPOBAHHM W Pa3sBHTHM MO3HABATENBHBIX YMeHHH W WX
npuMeHeHMM B y4eOHO-Mo3HaBaTeNbHOH M yueGHO-HCCIGNOBATENbCKOM [CATENBHOCTH, OCBOCHMM MPABAN Ge30MacHoro
o0palIeHns ¢ BEILECTBAMK B MOBCSAHEBHOMN KHU3HM.

[ps u3ydeHH! XUMKK HA YPOBHE OCHOBHOTO 0Gmero 00pasosaHta BaKHOE 3HAYEHHE MPUOCpPENU TAKUe LeNH, Kak:

—  (OpMHpOBAHWE WHIGNUISKTYaJbHO pasBuTCH JIMYHOCTH, TOTOBOH K caMoobpPas0BaHMI, COTp)rJlHHLIGL.TBy,
CAMOCTOSTEBPHOMY MPHHSTHUIO PelieHui, cnocofHo i azanTuposarsesd K ObICTPO MEHACLUMMEA YCIOBHAM HH3HU;

— HamnpasjeHHOCTb 05}"’-161{1*15] Ha CHLIGM&IH‘IEL Koe I'IpHDﬁLU,eHHS 00} YAKUKUNCA K CAMOCTOATENLHON MO3HABATENBHO
AeATeNBHOCTH, HAYYHBIM METOIAM MO3HaHNA, q)opMHp}K"IHHM MOTHBALHIO H PA3BHUTHE crocofHOCTEH K XHEMHH,



— ofecrieueHue yonosri, crocofeTByROWMX NpuobpeTeHmo OfyHARMWMMUCA ONBITA Pa3HO0OpPa3HOM NEATENbLHOCTY,
MO3HaHAA W CAMOTIO3HAHWA, KJHOYEBBIX HABBIKOB (mmqéahlx KOMMETeHUMH), MMEIWHX YHHMBEPCAIbHOS 3HAYEHWE AJA
Pa3NTUYHBIX BUJIOB JEATENHHOCTH, ! . '

" — thopmupoBanue obuIEH YHKUMOHANBHON M €CTECTBEHHO-HAYYHOH TPAMOTHOCTH, B TOM YMCIE yMEHHH OOBACHATE H
OLEHHBATH SBNEHMA OKDYKAIOWIEr0 MUPA, UCTIONB3YA 3HAHWS W OMBIT, MOMYYCHHEIC MDU M3YYCHHH XUMUH, MPUMEHATL MX TPH
perieHuK MpoGieM B MOBCEJHEBHOM JKU3HH U TPYAOBOH ASATENLHOCTH; :

~ (opMupoBaHUe Y 00Y4aMLUKXCA TYMaHHCTHYECKHX OTHOLIEHHA, NOHHMAHMA LUEHHOCTH XHMWYECKMX 3HaHHA and
BBIpﬂGOIKH AKMIOTHYSCKH LLGJIGC-006P'&3HOI"O NoBeacHHa B 6blTy 14 prﬂc»aoi»'t HOeATENLHOCTH B LUENAX COXPaHeHH CBOSTO 300P0BLA
¥ OKPYAaILeH MPUPOIHOH Cpelbl;

— pa3BuTHE MOTHMBALMH K ofyueHnio, CrnocoBHOCTEN K CAMOKOHTPOMI0 W CaMOBOCMWTAHWIO Ha OCHOBE YCBOCHHA
oBLeUeT0BEYECKIX IEHHOCTE!, TOTOBHOCTH K OCO3HAHHOMY BBIGOPY MpOdUns ¥ HAMPABISHHOCTH nansHeimero oGy4eHns.

O61ee YKCI0 YacoB, OTBEASHHBIX [N M3yYEHHS XMMHMM Ha YPOBHE OCHOBHOTO 06uiero 00pa3oBaHus, COCTABIACT 136
yacoB: B 8 Kacce — 68 yacos (2 4aca B Henemo), B 9 knacce — 68 wacos (2 Yaca B Heleni0).



COJEPKAHUE OBYUYEHHA

8 KJIACC

IeproHayanbHble XHMHYECKHE MOHATHS ‘

ITpenMeT xumuu, PoNb XHMHM B JKU3HU Yejioseka, XUMUA B cucTeme Hayk. Tena u BeluecTa. OUIHYSCKIE CBOHCTBA
BEILECTB. ArperaTHoe CocTosHME BellecTs. FIOHATHE O METONAX MO3HAHUA B XUMHHK. UnCThIe BewiecTBa M cMecH. Criocobsl
pa3neneHus cMecei,

ATOMBI M MOTEKYJIBI, XHUMUYECKHE 3IeMEHTH. CUMBONBI XUMHUECKHUX 3NIEMEHTOB. Hpomme U CTOKHBIS BELUCCTRA.
ATOMHO-MONEKYJIAPHOE YUSHHE, '

Xumuueckas (opmyna, BaneHTHOCT aTOMOB XHMHYECKMX 37EMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEILECTB.
OrsocutensHas atomuas macca. OTHOCHTENbHAA MOJEKyMApHAA Macca. Maccosas 408 XMMHHECKOrO SMEMEHTA B

- COSJMHEHUH.

KonuuecTtro BemecTsa, Mons, MonspHas macca. B3auMoCB#3b KOTMYECTBA, MAcChl U YHCTIA CTPYKTYPHBIX €IHHWL
BellecTsa, Pacuérsl no GopMyniaM XMMUYECKHX COeUHEeHUI. '

DuzMuecKHe W XUMUUecKkyue ABAeHUsA, XHUMHYECKas peariiys W e MPU3HAKU., 3aKOH COXPAHEHHMA MAacChl BELIECTB.
Xummdeckue ypasHerus, Knaccudpuxanus XUMUGECKAX peakiuil (CoeMHe RN, PasioKeHHs, 3aMeIIeHIA, 06MeHa).

Xumuyeckuii IKCREPUMERL:

3HAKOMCTBO ¢ XHMHYECKOH mocynol, npasunamu patoTsl B naGoparopui U npuémamy obpammenus ¢ iabopaTopHbIM
ofopymOBaHHEM, H3YUCHHE H OMUCAHME (M3AYECKHX CBOACTB 00pA3UOB HEOPraHW4ECKMX BELLECTB, HafnoAeHHe
(usuaecknx (TUIABNEHNE BOCKA, TAAHKE JIbIA, PACTUPAHNE Caxapa B CTYMKE, KHMNEHHE U KOHACHCALHA BOJIbI) M XMMMYECKHMX
(ropeHue cBeun, IPOKATMBAHME MELHON MPOBOTOKH, B3AUMOISHCTBIE MeNA C KHCIOTON) ABNCHHUH, HAOMOACHHE U ONUCAHNE
[IPU3HAKOB TIPOTEKAHUS XUMUYECKUX peakluit (pasnioskenne caxapa, B3auMOJCHCTBHE CePHOMN KHCAOTEI C XI0PHIOM Dapus,
paznoxkenue rugpokcuna mMenu (II) nmpu HarpeBaHuy, B3aUMOAEHCTBHE #enesa ¢ pactsopoM comd memu (II), usydeue
CrI0cOGOB pasiemeHis cMecell: ¢ MOMOWBIO MarHuTa, (HILTPOBAHWE, BHTAPUBAHME, AWCTANIALNSA, XpoMarorpadus,
NpoBeAEHHe OYUCTKHM TOBAPEHHOH comu, HalmOieHHe W OMUCAHHe PE3YNBTATOB NPOBEACHUS OMbITA, UITOCTPHPYIOWIETO
3AKOH COXPAHEHUS MACCHL, CO3MAHMe Moenel MoneKy (LapOCTEPiKHEBBIX),

BaskHelilne npeAcTaABUTE]H HEOPTaHHYECKHX BELLECTE

Bo3myx — cMech rasos. CocTtas Bo3dyxa. Kucnopold — 37eMeHT U MPocToe BelecTso. HaxomaeHne Kueaopoia B
npupone, QU3MYECKHE M XUMUYECKME CBOMCTBA (peakiuu ropeHid). OKCHABL [pumenenue Kucnopoja. Cnocobsl
NOMydeHHs KUCIOpoJa B NaGopartopui M MPOMBIIUIEHHOCTH. Kpyrosopor kucnopoia B mpupone. O30H — alloTpornHas
MOMBHKALHIA KHCIOPOJA. '

Tennosoli dddekT XUMUUIECKOH Peakiuyd, TEPMOXUMHYECKHE YPABHEHHA, 3K30- W JHAOTEPMUHECKHE PeaKlHH.
TOIUIHBO: YTOMb ¥ METaH, 3arps3HeHHe BO3AyXa, yCHUICHHE NaPHUKOBOTO 3((IeKTa, PaspyIIeHHE 030HOBOrO CilOA.

.Bonopon — 3MeMeHT W MpocToe BeulecTso. HaxowaeHue Bofopoaa B NpHpoLe, Qusnieckue u XMMUUECKHE CBOICTEA,

" IpuMeHeHHe, crnocodsl mony4eHHs. KucioTbl 1 COMH.

MonspHsll 0GBEM ra3oB. Pacd€Thl N0 XUMUYECKUM YPABHEHHUAM. .

Dusuueckue CBoficTsa Boapl. Boma kak pacToputenb. PacTsopsl HaceblimenHsie u HEHACHILICHHbIE pacTBOpbL.
PacTBOPHMOCTH BEIIECTB B BOJE. MaccoBas A0NA BEWIECTBA B PacTBOpe. XHMAHECKHE ceoitctea Bogbl, OcHoBanus. Ponb
PACTBOPOB B MPHPOJE U B JKU3HU yenosexa. KpyrosopoT BOABI B Ipupojie. 3arpasHEHNe MPUPOAHEIX BOA. OxpaHa W QUHCTKa
MPHPOIHBIX BOJI.

Knaccuukauus Heopranuuecknx coefnnennil, Oxkcnapl. Knaccuuraums OkCH0B: coneolpasyouiue (OCHOBHBIE;
KHCOTHBIE, aM(pOTePHEIE) U HeConeobpasytouiie. HoMeHKAaTypa OKCHAOB, DOuIHEECKHe ¥ XUMUYECKHE CBOHCTBA OKCHIOB.
TlonyueHnue OKCHIOB,

Ocuosanus. Knaccuduxauus OCHOBaHMH: WENOMM M HEPACTBOpUMble OCHOBaHWA. HomeHknatypa OCHOBAHMH.
DuzMuecKye U XUMIUIECKYe CBOCTBA OCHOBAHMI. Honyt&erme OCHOBAHUM,

Kucnotsl. Knaccudukauus kucnor. Homerknartypa KucnoT. QHIHYECKHE H XMMHYECKHE cBoiicTBa KHUCAOT. Pan
axTueHocTH MeTamnos H. H. Bexerosa. [lomyueHue KHcaoT,

Conu. HomerknaTypa conet. Dusnueckue u Xumudeckue ceolictsa coneid, [Tomyuenne coneid.

TeHETHYECKAd CBA3b MY KIACCAMU HEOPTaHHHeCKHX COSMMHEHUH.

Xumuyeckuil IKCHEPUMERIT:

Ka4eCTBEHHOE OTpee/ieHIe COREP/AAHIS KUCIOpoaa B BO3AyXe, NofyyeHue, coGupanne, pacno3HasaHne u usyueHue
CBOMCTB KHUCIOpOAa, HabMOAeHHE B3aMMOISHCTBHS BELIECTB ¢ KMCAOPOAOM W YCOBUA BOSHHKHOBEHHMA H. MPeKpalieHus
ropeus (N0xapa), 03HAKOMIEHHE ¢ 0GPa3LAMU OKCHADB 1 OTUCAHNE HX CBOHCTE, MOTY4EHHUE, coGupanue, PACTIOSHABAHWE 1
H3YdeHWE CBOWCTB BOJOpoXa (rOpeHHe), B3aMMOJGHCTBME BOAOPOAA C OKCHAOM MCIH (IT) (BO3MOMCHO HCHOIB30BAHKE
BUIEOMaTepranos), HaGmofeHue 00pasloB BEECTB KONMWYECTBOM | MOMIb, WCCIEAOBAHHE ocobeHHOCTEH PacTBOPEHHA
BEleCTB ¢ PAMWYHON PACTBOPMMOCTHIO, MPUTOTOBNGHWE PACTBOPOB C OMpenenEHHOH Maccoroit momel pacTBOPEHHOIO
BelecTBa, B3auMOelcTBHE Bombl ¢ MeTamamy (HaTpheM M KabuueM) (BOSMOXHO MCTMOMb30BAHNME BUICOMATEPUATOR),
HecneoBaHue 0GPa3oB HEOPraHWYECKHX BOILECTB PASNHYHBIX KACCOB, HADMOACHNE HIMEHEHHA OKPACKN HHAMKATOPOB B
pacTsopax KHCIIOT H Lueiovel, W3yueHHe B3aMMOASHCTBIA OKCMIA MEAH (I) ¢ pacTBOPOM CEpPHOM KHUCIOTHI, KMCAOT €
METa/UIaMH, DKLUt HEMTPaTM3aLMK, NOTyYeHWe HEPACTBOPMMEIX OCHOBAHMH, BBITECHEHME (OAHOrO METaLIa OpyruM U3
pacTEOpa COMY, PelIeHHe IKCTIePUMEHTATLHBIX 327134 10 TeMe «BauHeHIIHe KI1acchl HEOPraHUIeCKiX COSOUHEHHHY,



IMepuoauyeckuii 3akoH u Ilepuonuyeckasl CHCTEMA XHMHYECKHX 3/1€MEHTOB . 1. Menneneesa. CrpoeHHe
aToMOB. XHMHYECKas! CBsA3b. OKUCAUTENLHO-BOCCTAHOBHTE/IbHBIE DEAKUNH

ITepBLIE MOMBITKM KNacCHPUKALMN XUMUYECKHUX 3/1eMeHTOB. [ToHATHE O IPYMNAX CXOAHBIX 3MEMEHTOB (WEIOYHEIE 1
IIENOYHO3EMENbHBIC METAlIbl, TaJOTeHbl, HHEPTHBIE rassl). DNEMeHTHl, KOTOpble 00pasyroT amoTepHble OKCHIBI H
THAPOKCHIBL,

" IMepuoawueckuii 3axon, [Tepuonudeckasn cuctema Xumuueckix snementos [, M. Menneneesa. KopotkonepnonHas u
anuHHONepuoaHas gopmsl [lepuomuyeckol cuctembl Xumuueckux snementos /I M. Menpeneesa, Ilepronbl W rpyIbl.
Du3rgecKui CMBICH IOPSAKOBOI0 HOMEPA, HOMEPOB MEPHOIA H MPY B! 31EMEHTA.

Ctpoennie atoMoB, CoCTaB aTOMHBIX aAnep. MsoTonsl. Onexrponel. CTpOSHHE JMEKTPOHHBIX o60n0ueKk aToMOB
nepebix 20 XxuMuaeckix onementos Iepuommeckoit cuctemst 1. M. Menneneesa. XapakreprcTHKa XMMHUECKOTO SIeMEeHTa
o ero nonoxkeH#io B [lepuonuueckoit cucreme [l M. Menneneesa,

3aKOHOMEPHOCTH W3MEHEHMs palIuyca aToMOB XHMUYECKHX OJJIEMEHTOB, METATMMECKMX W HEMETALTHYCCKHX
CBOMCTB M0 rpynmnaM U nepuoaam.

3uauenue [Tepuonuyeckoro 3akoHa u [Tepuoanteckold CHCTEMbl XHMHUYECKHX INEMEHTOB AIA PAsBUTHA HayKu w
npaxruku. [, Y. Mennenees — yu€HbI! ¥ rpaskAaHuH. '

Xnmuaeckas cBa3b. KosaneHrHaa (MonApHas M HEMONAPHAR) CBA3b. ONEKIPOOTPHUUATENBHOCTH XUMHYECKHX
anemeHTOB. MoHuas cBs3b. ¥

Crenens okuciaenus. OKHCIUTENbHO-BOCCTAHOBHTEIBHBIE PEAKLIMH. [Tponecchl OKUC/IEHUSA # BOGCTAHOBIEHWA.
OKHCIUTENH H BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumennt:

u3yueHye 06pa3LOB BEIIECTB METANIOB M HEMETA/IOB, BIAHMOSHCTBHE THAPOKCHAA LIMHKR C PACTBOPAMHU KHCOT U
luenoyel, MpoBefeHUE OMbITOB, WAMOCTPUPYIOWMX [PHMEPBI ORNCANTEABHO-BOCCTAHOBUTENBHEIX peaxuuil (ropenue,
peaKiuu pasnoKeHUs, COSNMHEHH).

Medenpedmemnoie C6A3U

Peanusalis MeKMPEAMETHBIX CBA3CH NPU U3YIEHHH XUMUH B 8 KJIACCE OCYLIECTBIIASICA Yepe3 MCTIONb30BaHHE KaK
OGIIMX eCTECTBEHHO-HAYYHBIX TOHATHH, TaKk W TOHATHH, ABIAOMIMXCA CHCTEMHBIMHU Ui * OTACHBHBIX npeﬂmema
€CTECTBEHHO-HAYHYHOTO LKA,

OGmue eCTECTBEHHO-HAYUHEIE IOHATHA: HayUYHBIH anK‘r rANOTe3a, TEOPHUS, 3aK0H, aHATU3, CUHTES, KnaccupuKaius,
NepUOANYHOCTS, HAOMIOACHUE, IKCTIEPUMEHT; MOAENMPOBAHNUE, HSMEPEHUE, MOMIEb, ABACHHUE.

du3iKa, MaTephs, aToM, BMEKIPOH, MPOTOH, HEHTPOH, WOH, HYKAWA, W3OTOMb, PANHOAKTHBHOCT, MOMNEKY.A,
3MeKTPUYECKUii 3apsijl, BEIIECTBO, Tei0, 00bEM, arperaTHoe COCTORHME BELECTER, Tas, (hu3MYECKHe BEAWYHHBI, €IUHNLIBI
M3MepeHus, KOCMOC, MaHeThl, 36E3/bl, CoMHLE.

Buonorus: GoTocuHHTEs, AbIXaHKe, Ouocdepa.

Teorpacdms: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOMILI, MONS3HBIE WCKOMASMBIC, TOTLIMBO, BOMHBIE
PECYpCBL.

9 KJIACC

BewecTBo U XUMHYECKas peaKuHs

Mepuomueckuii 3axoH, [leproandyeckas CcuCTEeMa XHUMHUSCKIIX INEMEHTOB . . Menpeneeea. -CTpogHHE aTOMOB
3aKOHOMEPHOCTH B H3MEHEHUH CBOMCTB XHMHUECKHX MIEMEHTOB MEPEsIX TPEX NMEPUOLQB, Kamus, KaIbLA W HX cUenuHeHmi
B COOTBEICTBHH C MONmKeHUeM 31eMenTos B [lepuoandeckol CUCTEMe U CTPOSHHEM HX ATOMOB.

CTpoeHue BELIECTBA: BU/IBI XUMUYECKOH CBA3H. THIBI KPHCTATNHYECKUX pewéToK, 3aBUCUMOCTh CBOWCTB BEILECTBA
OT THNA KPUCTAITMIECKOH PEIIETKM U BUAA XMMUIECKOH CBA3H.

Knaccuukalist ¥ HOMEHKIATypa HEOPTaHHHYECKNX BELISCIB. XUMUYECKHE CBOWCTBA BEINECTB, OTHOCAIIMXCSA K
Pa3AMYHBIM KNACCAM HEOPTAHWYECKUX COSJMHEHHH, FEHSTHUECKAS CBA3h HEOPraHHICCKIX BELUCCTB.

Knaccudukaimsa XUMHUIECKUX PEaKUui N0 PasaH4HLIM NPHIHAKAM (no 4uchy U COCTaBy YHacTBYHOUIMX B PeakUuu
BEIECTB, MO TeryiosoMy 3¢dekry, N0 W3MEHEHHK) CTCNCHEH OKMCNCHIA XUMHYECKHX JNEMEHTOB, MO oGpaTHMOCTH, Mo
YIACTHIO KaTANK3aTopa). DK30- U JHAOTEPMHUSCKIE PEAKLMH, TEPMOXUMHYCCKHUE YPaBHEHHA.

TlowsiTHE O CKOpOCTH XMMHuYeckod peakuun. IlonsTue o0 obpaTuMeX H HeOOpPAaTUMBIX XHMHUECKHX DEaKLHsAX.
[ToHsiTHE O TOMOTEHHBIX  FeTEpPOTEHHBIX peakuusX. [TonaTHe 0 Katanu3e. [IoHATHE O XUMUYECKOM PABHOBOCHH. DaxTopsl,
BIMSHONINE HA CKOPOCTh XMMUYECKOH PeaKiK H MONO/KEHHE XUMHUYECKOr0 PABHOBECHA.

OKHCITATENBHO-BOCCTAHOBUTEIGHBIC PEaKIlMy, SNEKTPOHHEIA GATaHC OKHMCIWTEIBHO-BOCCTAHOBHTE/LHOH pEakUyy.
CocTas/ieHue ypaBHEHHH OKHCIHTEIbHO-BOCCTAHOBHTENLHEIX PEAKIMH C UCNIONB30BAHHEM METOMA JEKTPOHHOTO BanaHca.

Teopus SMEKTPONMTHYECKOH AHCCOLMALMW, OMNEKTPONUTBI M HENSKTPOIUTLL KaTnowusl, aHWoHBL, MexaHuim
[UCCOIMALMM BEUIECTB C PasMMYHBIMM BHIAMH XuMuueckoM csasu. CTeneHs AMCCOLHALMA. CunbHeie W cnabbie
MEKTPOIIUTEL.

Peakiii MOHHOTO 0OGMeHa, YCTOBHS NMPOTeKaHWs PEaKiuil MOHHOTO o0MeHa, MOJHBIE M COKPALIEHHBIE HOHHBIC
ypaBHeHHus peakupit. CBolicTBA KHCTIOT, OCHOBAHMI W COMEH B CBETE npeacTasneHui 00 INEKTPONUTHYECKOH ANCCOLHALIAN,
KauyecTpeHHEIE peakliy Ha HOHLL IloHATHE O rﬁz’rponﬁse conei.

Xumuyeckuii IKCHEpPUMERNT: ’

O3HAKOMJIEHVE € MOIENAMH KPWCTA/MUECKHX PELIETOK HEOPraHiyeckyX BEWECTB — META/LIOB M Hemera,.nca
(rpaduTa u anMasa), CIOKHBIX BELIECTB (XIOPU/A HATPHA), HCCACAORAHNE 3ABHCHMOCTH CKOPOCTH XHMHHECKOH peakiuK OT



BO3ACHCTBHA PasTHYHEIX (aKTOPOB, MCCIEIOBAHUE SNEKTPONPOBOJHOCTH PACTBOPOB BELUSCTB, MPOLUeCca AHCCOUMALIAHN
KUCTOT, Ienoyell u conell (BOIMOKHO MCMOAB3OBAHWE BMASO MATEpHanos), npoaénenue OMBITOB, WINHOCTPUPYHOLUIMX
NPU3HAKK MPOTEKAHUA peaKuui uoHHOro obmena (o6pasopaHue Ocanka, BhieNeHUe rasa, oGpasoBaHue BOIb), OMBITOB,
HITOCTPUPYIOIIMX MPHMEPS! OKHCTHTENBHO-BOCCTAHOBUTENBHBIX peakuuil (TropeHue, peaxiuy pasnoKeHud, COeIMHEHNUA),
PACMO3HABAHUE HEOPIAHWHECKMX BEUIECTB C MOMOLUBIO KauSCTBEHHBIX peakiii Ha MOHBI, PEUIEHNE IKCTIEPUMEHTAbHBIX
3a1ay. '

HemeTtaanel 4 HX cOeIHHEHHS

O6mas XapaKTepucTHKa ranoreHoB, OcoGeHHOCTH CTPOCHNUA aTOMOB, XapaKTepHEIe CTCNCHH OKHCICHHA. Crpoexue U
Gm3ndeckde CBOMCTBA MPOCTHIX BELISCTB — TAf0reHOB. XMMMUECcKkue CBOMCTBA Ha MpuMepe xnopa (B3amMoneHCTBHE C
META/AIaMy, HEMETAalnaMy, [HenodaMu), XJIOpoBOAOPOL. Conasuan KWCHOTA, XMMHHeCKWe CBOWCTBA, MONYUCHUE,
npumeHeHue. [leiCTBUE X/I0pa W XIOPOBOAOPOAA HAa OPraHWIM HeNoEcka. BaxHeiimne XA0pKIpl M MX HaXQKIEHHE B
TTPUPOLE. '

O6uas XxapakTepUCTHKA IJIEMEHTOB VIA-rpynnst. OcoGeHHOCTH CTPOSHMA AaTOMOB, XapaKTepHble CTEMNCHH
okucienna. CtpoeHue ¥ (u3HUECKHE CBOHCTBA MPOCTHIX BELIECTB — KMCIOPONA H CEpbL AstotponHsle MogHbUKALUE
KUCTIOPOAa M Cepbl. XuMUUECKHe CBOHCTBA Cepbl. CepoBOAOPOJ, CTPOSHHS, (usnueckue W XuMIUeckne cBoicTBa, OKcubl
cepbl Kax TPEACTABUTENM KHCIOTHBIX OKCHIOB, Cepras KWCI0TA, (PUIMHECKHE M XUMHYECKME CBOMCTBA (obuue Kak
NpeACTABMTENS KIacca KMCIOT U crnemmduueckue). XHMUYECKHE PEAKLIH, ISKAHe B OCHOBE MPOMBILIEHHOTO criocoba
nonydenus cepHoll kucnotel. [IpuMereHue cepHo#t kucnoThl, Cony cepHON KHCAOThI, Ra4ECTBCHHAA peaKklHA Ha cynbat-
voH. HaxoskneHne cepsl U ¢ COSfMHeHNUI B npupoae. XUMUYECKOE 3arpi3HeHNe OKpyaroiLeii cpeabl COSNMHEHHAMY CePbl
(KMCTOTHBIE N0 Y, 3aTPAIHEHNE BO3MYXa U BOAOSMOB), Cnocodbl €70 MPeaoTEpalleHns.

O6was XapakTEPUCTUKA MEMEHTOB VA-TPYIIbL QcofieHHOCTH CTPOEHHA dTOMOB, XapaKTepHBIE CTCICHH
okucieHus. A30T, PaclpoCTpaHeHHe B Mpupone, (QH3HIECKie n XMMHYECKHE CBOMcTBA. Kpyrosopor asora B MPUPOZE.
AMMEAK, €ro (hU3MUECKHe M XMMHYECKHE CBOHCIBA, TNONyYEHWe H MPUMCHCHME. Conu aMMOHMS, WX (QU3WUECKHE H
XUMHHeckye CBOWCTBA, MpuMeHeHue. KauecTseHHas peaklud Ha HOHBI aMMOHHA. AzoTHas KWCToTa, €€ TMONTy4eHHe,
(pH3IHECKHe U XHMHISCKHE ceofficTea (ofilie KAK TPENCTAaBUTENA KiAcca KHMCIOT M cnieunduieckue). Mcnons3onanue
HUTPATOB M CONeil aMMOHWs B KaHeCTBE MWHCPATbHBIX yaoGpennit. XnMUueCcKoe 3arpaASHEHHE OKPYHAOUEH CpPelbl
COSNMHCHHAMH a30Ta (KMCNOTHBIE [OKMM, 3ATPA3HEHME BO3IyXa, MO4BRI M popoémos). Docdop, AmIOTPONHBIE
Mozudukauun hpocdopa, PUIMIECKIE U XUMHISCKIE CBOUCTEA. Oxcun pocgopa (V) u Gocdopras KucioTa, PUsHIECKUE U
XUMUYECKUe CBOMCTEA, nomyuenue. Mcnonsiobanue GocdaToB B KaueCTBE MUHEPaTbHBIX yaobpeHui.

OBas XapakTepucTHKa aJNeMeH1os [VA-rpynmsi. OcofieHHoCTH CTPOSHMA AI0MOB, XaPaKICpPHBIE CICTEHH
okucaenns. Yrepol, alIoTPOIHbIE MOAUDHKALEH, PACTIPOCTPAHEHNE B MTPHPOIE, usHUECKAEe W XUMUUECKNE CBOHCTBA.
Ancop6umsa. Kpyrosopot yrepona B npupoze. OKCHib! yrIeposa, ux dusudeckue ¥ XUMWHECKkHe CBONCTBA, ISHCTBUE HA
JKMBBIE OPraHKU3MBI, OMyYeHNHe U NPAMEHEHNHE, DKONOTHYECKNIE npofnems!, ces3aHHbIe ¢ oxcuaoM yraepoza (IV), runotesa
[IOGATLHOrO HOTSIUICHH KAMMaTa, MapHuKosstil sdhdexT. YronsHas KHCOTa M e& COMM, X (M3HYECKHE U XHMUUSCKHE
CBOMWCTBA, MOMydeHWe W mpuMeHeHwe., KauecTBeHHas peaKklliid Ha kapGouar-wonel, Mcnone3osanne kapGonaTos B GriTY,
MeNMLIAHE, TPOMBILICHHOCTA H CENbCKOM XO3slCTBe,

TMepBOHAYANEHBIE MOHATHA 00 OPraHHYecKiX BEUIECTEAX KAk O COSAMHCHMSX yrnepoga (MeraH, 5TaH, 3THISH,
AUETHIEH, STAHOM, TTMIEPHH, YKCyCHad KUcaoTa). [IpUpoHEIe HCTOMHUKH YrIeBOM0pOAOE (yroJis, MPUPOIHBIH a3, HedTh),
TIPOAYKThI MX MepepaboTKu (6en3un), UX ponk B ObITY H MPOMBIIIIEHHOCTH. [MouATHE 0 OUONOrMISCKH BAKHBIX BEIIECTBAX!
JKUpax, Genkax, yrieBogax — ¥ UX POJM B JKU3HM HEI0BEKA. MaTepuanbHoe IWHCTEO OPraHW4ecKHX W HEOPraHW4eCKHX
coeIMHEHHH, _

KpemHui, ero QU3HYECKUE M XHMUYESCKHE CBOHCTRA, MOMTY4EHNE U MPUMCHEHHE. CoenHHEHHS KPeMHHA B MPHPOAE.
O6mue mpenctasnenua o6 okcuiue KpeMHUA (IV) u kpemHuesofl kucnore. ChnuMKaTel, MX UCMONb3OBAHUC B ObiTy, B
NPOMBIIIIEHHOCTH, BaHeHIIne CTPOUTENBHBIC MaICpHAIbL: KepaMUKa, CTEKNO, LeMeHT, OCTOH, wenesoberod. Ipobnemsl
6e30MaCHOT0 HCTIONB30BAHMS CTPOUTENBHBIX MATEPHATOB B [I0BCEAHEBHOH HU3HM.

Xumuueckuil IKCHEPUMER '

p3yuenye 06pa3sos HEOPTaHMIECKNX BEIIECTB, CBOHCTB CONSHOMN KWCNOTHI, IPOBENEHAE Ka1eCTBEHHBIX PeaKiuii Ha
XJOpU/-HOHBI W HaOmofeHWe MPH3HAKOB WX MPOTSRAHHA, OTIBITEL, oTpakaiolie (USHIECKHE M XMMHUYSCKHE CBOWCTBA
FANOreHOB M WX COSAMHEHWH (BOIMOMHO WCMONBIORAHNME BHASOMATEPHAT0B), O3HAKOMIGHUE C 00pasuamMu XNOpuaos
(ra/oTeHKIOB), O3HAKOMISHUE ¢ 00pasuamu cepsl U €8 coeluHeHHAMM (BOIMOKHO WMCMONL30BAHNE BUISOMATEPHATOR),
HaGmogeHne npouecca 08yTMBARKA caxapa Mo/ ASHCTBUEM KOHLEHTPHPOBAHHOM CEPHOH KUCIOTHI, M3YHEHHE XUMHYCCKIX
CBOMHCTE pas0aBneHHOM CepPHOH KUCTOThI, TPOBEACHHE Ka4eCTBEHHON Peakly Ha Cy/nbgar-uOH U HaOMOACHHUE NIPU3HAKA €8
MPOTEKAHMS, O3HAKOMICHUE € (PUIHISCKUMU cBoficiBamu asoTa, Gocdopa W MX COeNMHEHUH (BOIMOKHO MCMONB3OBAHMES
BUICOMATEPHUANIOB), 00PA3LAMH a30THBIX U POCGOPHBIX ynoGpenuii, norydenue, cofupanue, pacro3HasaHue U H3yHeHHE
CBOMCTB avMMHaKa, TPOBEACHHE KAYECTBEHHBIX DeakUMii Ha MOH aMMOHHA M fochaT-WoH M W3YYEHHWE MPHUIHAKOB MX
TpOTEKaHKs, B3auMONEHCTEBHE KOHLEHTPUPOBAHHOH ~ @30THOW  KHMCIOTB € MBI (BO3MO/KHO  MCMOMNb30BAHHE
BUICOMATEPUANOB), W3YHEHHWE MOAENEH KPHCTAATHHECKIX peléTok anMasa, rpaura, (QynnepeHa, OIHAKOMIZHUE C
npoueccoM aacopbumyM PacTBOPEHHBIX BELIECTB AKTUBMPOBAHHLIM yrnéM M YCTPOMCTBOM MpOTHBOTa3a, NOMy4eHHUE,
cobupanue, paclmo3HABAHUE M M3YUCHUE CBOWCTB YINEKHCIOrO rasa, NpoBeJeHUe KA4ECTBEHHBIX peakimil Ha kapboHaT
CHJIMKAT-HOHEl M M3yueHHE MPHU3HAKOB HMX MPOTCKAHES, O3HAKOMIICHHC C MPOAYKUHEH CHITMKATHOH MPOMBILLICHHOCTH,
PpelIeHue 3KCIIEPUMEHTAIIBHBIX 327131 TI0 TEME «Bakuelie HEMeTalIBl U MX COSAUHEHHTY. ;



MeTa/iibl M UX COEAHHEHUS

Ofimas XapaKkTepucTHKa XMMHUECKHX DIEMEHTOB — META/IOB Ha OCHOBAHWM KX TONOKEHMA B Ilepuomideckoi
cHcTeMe xuMudecknx snemenTos JI. M, Menneneesa u cTpoenus atomos, CTpoeHue MeTannoB. Meramnueckas CBA3b W
MeTaITAYecKas KpUCTA/UIMYECKAs PemeTka. DNeKTPOXUMUIECKHH Pl HANPAKEHHH METANOB. DH3NUECKHE U XUMHYECKHE
cBolicTBa MeTamnoB, Ofupe CrocoBhl MOTyYeHHs MeTamIoB, [I0HATHE O KOPPO3HH META/IOB, OCHOBHBIC CHOCOORI 3AULMTSI
X OT Koppo3uu. Crinasel (CTanb, 9yryH, AlOpamoMuHuil, GpoH3a) U KX NPUMEHEHHE B OBITY ¥ MPOMBILLITIEHHOCTH.

Llleno4Hble MeTaLibl: nonosxkenue B [lepuoanyeckoil cucteme xumuyeckux snemenios I, M. Menpeneesa, cipoetne
WX ATOMOB, HAXOXICHWE B Npupoje. PuINMYSCKHE M XHMUYECKHE CBoOiicTBa (Ha nﬁumepe Hartpua M kamua). OKCHAbl U
FUAPOKCHABL HATPHs U Kanwst, [IpHMEHEHME eTOHbIX METALIOB 1 HX COSTUHEHHH.

1l{eNo9HO3eMeNIBHBIE METAUTEl MarHUH i Kanpiwit: noncskerne B [[epHOAMECKOH CHCTEME XMUMHYECKUX SMEMEHTOB
II. Y. Menzeneesa, CTPOSHHE MX aTOMOB, HAXOXIEHUE B NpUpoae. QHIHUSCKUE U XUMHIECKHS CBOMCTBA MarHus ¥ KalblLud,
BaskHeHInue coeHHeHns KANbius (OXKCH, THAPOKCHA, comn). JKECTKOCTh BObl U Cr10colbl &€ YCTPaHEHHA. i

AMOMHAHAN; TonokeHne B [[epHOLHIECKON CHCTEME XHMHYSCKUX 2MEMEHTOB JI. U. MeHpeneera, CTpOSHHUE aTOMA,
HaxoykAeHWe B npupone. QU3HHUECKUE M XUMHUECKHE CBOHCTEA amoMuHKA, AMGOTEpHBIE CBOMCTBA OKCHIA M FHAPOKCHIA
AMIOMHHHUA. : ' )

Weneso: nonowenne B [leprommieckoll cicteme xumirieckirk anementos JI. M. Menzeneesa, CTpOSHHE aToMa,-
Haxo¥kIeHHe B Mpupoje. DusHUECKUe H XUMUUECKUE CBOHCTBA Kenesa. OKCUIp, THAPOKCHIb! U COTH JKenesa (I} m wenesa
(11I), ux coctae, cBOMCTRA U MOTyYEHUE,

Xumuueckuit IKCHEPUMEHTN

03HAKOMIIGHHE ¢ 00pPA3IAMH METAIIOB U CINABOB, UX (QU3HYESCKUMHU CBOHCTBAMH, U3YUECHHE PE3Y/IBTATOB KOPPO3HH
METAIIoB (BOIMOKHO HMCMIONB30BAHKE BHASOMATEPHATIOR), 0COGEHHOCTEN BIAMMONEHCTBIA OKCHIA KANBLMS W HATPHA C
BOJ10}1 (BO3MOJCHO MCTIO/IL30BAHME BHAGOMATEPUANOB), HCCNSIOBAHNE CBOACTB HECTKON BOABI, MPOLECCA FOPEHHUA HKeesa B
KHcopofe (BOSMOMHO WCTIONB3OBAHME BUISOMATEPHANOB), MPUIHAKOB NPOTEKAHUA KAYSCTBEHHLIX peaKunil Ha WOHBIL
MATHWA, KAIbLWA, AMOMHHWA, LWHKka, keiesa (II) w weneza (lII), menn (1), waGmiogeHue W QMKHCAHHWE MPOLECCOB
OKpAIIMBAHHA MIAMEHH HOHAMM HAaTpHs, Kajius U KanbLps (BOIMOKHO WUCTIONB30BAHNE BUASOMATEPUANIOB), HCCISN0BAHNE
aM(OTEepPHBIX CBOWCTB FMAPOKCHAA AMOMHWHWMA M- TMAPOKCHEA LMHKA, PELICHWE JKCMSPUMCHTANbHBIX 3anad Mo TEME
«BanHeHmue MeTabl ¥ UX COSIHHEHUD). '

XuMHsi B OKpYKalowwas cpeaa

BewmecTsa ¥ MaTepHamsl B OBCSAHEBHOM JKM3HY 4enoBexa. bgionmacHoe MCrONB30BaHME BELISCTB M XHMUHECKMX
peakuuit 8 6erry. [Teppas NOMOILB MPYU XUMUYECKHX O/KOTaX 1 OTPABICHIAX,

XuMigeckoe 3arpa3HEHHe OKpYKalome cpebl (MpefenbHads AoMyCTMMAs ROHLSHTPALKM BELIECTB, Naaee — MAK).
Polth XHMUM B PEILEHUH IKOTOTMUECKUX TIPOGeM.

Xumuueckuii IKCHEPUMEH!

u3ydeHue 06pasios MaTepHanos (CTek0, CrIassl METAMNOB, MONMMEPHbIE MATEPUATbI).

Mescnpedmemuble ceasu ' - . ,

Peanu3arst MEKIPEIMETHBIX CBA3EH NPU M3YHSHHU XUMUHU B 9 Knacce OCYIIESCTBIASTCS HEPE3 MCMONb3OBAHHE Kak
O6WMX ECTECTBEHHO-HAYYHBIX MOHATAH, Tak H NOHATHH, ABAAIOUIMXCA CHUCTEMHBIMM ANA OTHENbHBIX APSAMETOB
ECTECTBEHHO-HAYYHOTO LIHKIA.

Of1He ¢CTeCTBEHHO-HaYUHBIe TOHATHA: HAYYHBIH }aKT, PHNOTesa, 3AKOH, TEOPHA, aHAJIM3, CHHTE3, KIacCHPrKalns,
MepHOIUMHOCTD, HAGHIOASHUE, SKCTIEPUMEHT, MOTIETMPOBAHME, W3MEPEHHE, MOIENb, SBICHUE, napHUkoBBIH 3ddexT,
TEXHONOTHA, MaTePHabl, _

Ousuka; MaTepus, aToM, SMEKTPOH, NPOTOH, HEHTPOH, WOH, HYKIWI, W3OTOMBI, PAMHOAKTMBHOCTL, MOJCKYJA,
3MEKTPUHECKUH 3PS, MPOBONHKMKY, MOMYNPOBOAHUKH, AUSNEKTPHKH, (OTOINEMEHT, BEIECTBO, Te0, 0GBEM, arperaTHoe
COCTOSIHYE BEIIECTBA, T'a3, PACTBOP, PACTBOPUMOCTE, KpUCTAIIMYECKas PEIETKa, CINABEI, (buIHUECKHE BENNYHHE, SANHULL]
W3MEpPEHUA, KOCMHIECKOS MPOCTPAHCTBO, IUIAHETEI, 38€31b1, COTHLE.

Buonormi: (QOTOCHHTE3, JbIXanue, Ouocdepa, 3IKOCUCIEMA, MUHTPANTBHBLIC yaoGpeHus, MUKPO3IEMEHTBI,
MAKPO3JIeMEHThI, TUTATEIbHBIC BEIIECTBA. '

Teorpaua: aTmochepa, rugpocdepa, MUHEPAbl, TOPHbIE MOPOMBL, MOMC3HBIC MCKOMAEMBIS, TOIUTHBO, BOMIHbLIE

pecypesl.



MJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITIPOTPAMMBI 110 XUMUH HA YPOBHE OCHOBHOI'O
OBLLETO OBPA30BAHUA

JIMYHOCTHBIE PE3YJIbTATHI

JIMUHOCTHBIE pe3y/bTaThl OCBOSHHA NPOIPAMMb ocHOBHOTO ofuiero ofpasoBaHuA AOCTMraTCA B Xo4e 00yueHW:
XUMUM B €QWHCTBe Yy4eOHOW K BOCTIMTATENbHON - AEATENBHOCTM B COOTBEICTBMM C TPAaMMLMOHHBIMU poccUicKMH
COLMOKY/TBTYPHBIMU M lyXOBHO-HPaBCTBEHHBIMH LEHHOCTAMM, MPUHATRIMU B OOMIECTBE MPABUIAMM U HOPMAMK TIOBEICHHA H
CI0cOBCTBYIOT IIPOLIECCAM CAMOTIO3HAHNA, CAMOPA3BUTHS M COLMANMIALIUH 00y HaloluXCs,

JIMMHOCTHEIE PE3y/IbTaThl OTPAKAIOT TOTOBHOCTh OOYSAIOUIMXCA PYKOBOACTBOBATHCH CHCTEMO# -MO3HTHUBHBIX
[EHHOCTHBIX OPWEHTALMIH W PACIIMPEHUE OMBITA ASATENEHOCTH Ha €€ OCHOBE, B TOM HHCIE B HACTH:

1) DaTPHOTHYECKOrD BOCTINTAHMSA! :

LIGHHOCTHOTO OTHOMIEHMA K OTEYECTBEHHOMY KyJAbTYPHOMY, WCTOPHYECKOMY M HAYHHOMY HACNCIHIO, MOHMMAHMA
3HAYCHHS XMMMYECKOH HayKM B JKU3HU COBPEMEHHOro 0fuiecTsa, CHOCOGHOCTH BlANSTh HOCTOBEpHOH uH(popMauueld o
[epesOBEIX JOCTHKEHUAX M OTKPHITHSX MMPOBOH M OTCYECTBEHHOH XMMIH, 33MHTCPCCOBAHHOCTH B HAyHHBIX 3HaHUAX 00
yeTpoiicTee Mupa i 00IeCcTsa;

2) rpamIaHCKOro BOCIIMTAHHA:

MpefcTaBNeHHs O COLMANBHBIX HOPMaxX W MPABIIAX- MEKTHYHOCTHBIX OTHOWEHUM B KOJUIEKTHBE, KOMMYHHKATHBHOH
KOMTIETEHTHOCTH B OBLIECTBEHHO MONE3HOM, y4eGHOMCCNEN0BATENbCKOM, TBOPYECKOH M APYruX BUAAX JesTeNbHOCTH,
TOTOBHOCTH K pa3HOOGPa3HOM COBMECTHON [ESTENLHOCTH MpH BHIMONHEHHM Y4eOHLIX, MOSHABATENbHLIX 3a1a4, BHIMOTHCHUA
XHMHUECKHUX IKCTIEPUMEHTOB, CO3AaHUK y4eGHbIX NPOSKTOB, CTPEMIEHHS K BIAHMONOHMMAHUIO U B3aUMOMOMOILM B MpouUecee
3T0M yueOHO# AesiTebHOCTH, FOTOBHOCTH OLEHMBATH CBOE MOBEACHNE H MOCTYMKH CBOMX TOBAPUILEH C MO3KLIMM HPABCTBEHHBIX
¥ TIPABOBBIX HOPM C y4ETOM OCO3HAHNA MOCNENCTBHH MOCTYNKOB;

3) eHHOCTH HAYYHOT0 MO3HAHUSA!

MHPOBO33PEHUECKHE IPEICTARNEHUA O BEWECTBE M XUMUHYECKOH PEAKUNH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO
Pa3BUTHSA HAYKH W COCTABIANOLINE OCHOBY IUIA MOHUMAHHA CyLIHOCTH HAY4HO! KAPTHHBI MUPA, NPEACTABAEHUA 00 OCHOBHBIX
3GKOHOMEPHOCTSX Pa3BUTHA MPUPOAbI, B3AMMOCBA3IAX HENOBEKA C NpHpPCAHON cpeoil, O POAM XHMHW B MO3HAHHH 3THX
32KOHOMEPHOCTEH; ' .

O3HABATE/NBHBIC MOTHBEL, HANPABISHHHIE HA MOMyYeHHE HOBBIX 3HAHMA MO XMMHH, HEOOXOAUMBIE ANA oObAcHEHHA
HABTOAAEMBIX MPOLIECCOB U ABMEHHH, TI03HABATENBHOM, HHPOPMALIMOHHOH U YuTaTeNbCKON KyTbTYPEl, B TOM YHCTE HABRIKOB
caMocTosTenbHOM paGoThl ¢ y4eOHBIMH TeKCTaMHM, CHPABOYHOM JMTEpaTypOH, MOCTYMHBIMHM TEXHHICCKUMU CpecTBAMH
HHDOPMALMOHHBIX TEXHOTOTMH] '

HHTEpec K 06YUeHUIO U NMO3HAHMIO, MO003HATENbHOCTD, TOTOBHOCTE U cTIocOBGHOCTE K ¢aM000pa3oBaHuio, MPOSKTHOH U
HCCTeOBATENBCKOM EATENBHOCTHA, K OCO3HAHHOMY BEIGODY HAMPABIEHHOCTH M YPOBHA 00yHeH: A B JanbHelmen;

4) GopMHPOBAHMA KYNbTYPbI 300P0BbS: -

OCO3HAHYE LIEHHOCTH JKH3HY, OTBETCTBEHHOIO OTHOLISHHA K CBOGMY 3A0P0BRI0, yCIaHOBKM Ha 300poBbIil 06pa3 KH3HH,
OCO3HAHUE TOCTEACTBH ¥ HEMPUATHE BPEAHBIX NpuBsek (ynoTpeldieHns ankoros, HapkoTHKOB, KypeHUs), HeOGXOMMMOCTH
cobmopenus npasuil 6e30MacHOCTH NPU 00PAICHHH ¢ XMMUYCCKUMH BEIISCTBAMH B OBITY U PEANTbHOM HMH3HH,

5) TPyA0BOI0 BOCIIHTAHUS: ' .

MHTepeC K MPAKTHYSCKOMY M3Y4eHHMIO npodecchil M TpyAa Pasiv4yHOrO POMA, YBAKEHWE K TPYAY H pe3yNbTaTaM
Tpy[0BOil AeSTENBHOCTH, B TOM HYHUCIe HA OCHOBE MPUMEHCHHA MPEeAMETHBIX SHaHHU 1O XMMMH, OCO3HAHHBI BBIGOP

MHIMBUAYATSHOH TPASKTOPUM NPONOMKEHMA OOpaloBaHms C YUETOM JIMMHOCTHBIX MHICPEcoB H cnocoBHOCTH K XHMHH,
| OBIECTBEHHbIX HHTEPECOB U NOTpeGHOCTe], yenewiHok npodieccHoranbHOH AeATENLHOCTH M PA3BHTHA HeoGX0AMMBIX YMEHUH,
[OTOBHOCTD ATANITHPOBATHCS B MIPO(ECCHOHATEHON CPEle;

6) IKO/IOTHYECKOr0 BOCIIHTAHHA? ;

SKONOTHYECKH 1eecooBpasHoe OTHOWSHHE K MPUPOaE KAK MCTOYHMKY KUSHM Ha 3emiie, OCHOBE €€ CYLLECTBOBAHUA,
[OHHMAHME [eHHOCTH 310poBoro U GezomacHoro o0pasa JKH3HH, OTBETCTBCHHOS OTHOLICHHE K coOCTBEHHOMY (PU3HUIECKOMY H
NCHXWYECKOMY 3M0PORBIO, OCO3HAHME UEHHOCTH CODMIOACHHA MPABUI Fe30MacHOro moBefeHus mpu paGoTe ¢ BemecTBaMM, a
Tak&Ke B CHTYALHAX, YIPOAKAIOLUINX 3M0POBBI0 HIKH3HH moaei; : :

CTIOCOGHOCTH NPHMEHATH 3HAHHA, [I0My4aeMble NPU M3YHSHHH XUMUH, A4 PECHHUA 32134, CBR3AHHRIX C OKpyJKaOLIEH
NpupoAHON Cpeno, Ans MOBBILICHHA YPOBHA IKONOTHYECKOH KyJIbTYphl, 0CO3HAHUA [JIO0ANBHOIO XapakTepa SKONOTHYECKHX
npoGreM u MyTel WX PELICHHA MOCPEACTBOM METONOB XUMHH, SKONOTHIECKOTO MEILIIICHHA, yMeHHs PYKOBOJCTBOBATHCS UM B
No3HaBaTenbHOH, mmmyHﬁi\'amBHOii U COLManbHOH MPakTHKE,

METAITPEJIMETHBIE PE3YJIbTATBI .

B cocrase METANPEIMETHBIX DE3YAbTATOB BbIAENAIOT 3HAYUMBIC A hOopMUpOBAHHA MHPOBO33PEHMS OOIIeHAYYHBIE
‘MOHATHA (3KOH, TEOpWs, NIPHHLAM, TUNOTe3a, QAaKT, CHCTeMa, TMPOLESCE, SKCNEPUMEHT 1 [pYyToe.), KOTOPBIE UCMOMB3YHOTCA B
eCTECTBEHHO-HAYYHBIX yIeBGHbIX PeAMETaX U MO3BOMISIOT HA OCHOBS 3HAHMUI H3 5THX MpeaMeroB GOPMHUPOBATE MPEACTABNSHNIE
0 LENOCTHONM HAy4HOW KapTMHE MHMpa, W YHuWBepcanbHsic yucGuble AeHCTBIA (no3#aBaTeNbHEE, KOMMYHWKAaTHUBHBIE,
PETyNATHBHEIE), KOTOPEIE 00eCTeYHBAIOT (OPMUPOBAHNIE TOTOBHOCTH K CAMOCTOATENLHOMY NITAHWPOBAHHMIO U OCYILECTBIICHIIO
yueBHON NesTeNbHOCTH. '

IMo3HaBaTenbHbIE YHHBEPCAIbHbIE yueOHble AeHCTBHSA

Ba3oBbie Jornyeckne AeHcTBHSI:



yMEHHsA WCTMONB30BATh MPHEMBI JIOTHYECKOTO MBIIIEHHA MPH OCBOCHUH 3HAHMHI: PAaCKpPBIBATL CMBICT XUMHHECKHX
MOHATHH (BRIIENSNTh WX XApAKTEPHLIE MPH3HAKH, YCTAHABIUBATE BIAUMOCB3b C IPYTHMH TIOHATHAMMY), UCTIONB30BATh TOHATHS
115 OOBACHEHHS OTAE/bHBIX (AKTOB U ABICHMHA, BIONPATEL OCHOBAHIL U Kpme;ﬁ}gu I KAacCu(PUKALMHY XMMHIECKHX BEILUSCTB
W XUMWMECKMX PEaKLuii, YOTaHABIUBATh MPUIHHHO-CNEACTBCHHBIC CBAH MEKIY ofbbekTaMyu M3yYeHHs, CTPOMTh JOIHYECKUE
paccyyieHs (MHIyKTHBHbIE, NCIyKTUBHBIE, N0 AHAJIOTUH), NENaTh BbIBOILI U 3AKTIOUSHHUA;

YMEHUE MPUMEHATB B MPOUECCE MO3HAHMA MOHATHA (npeaMeTHsIE U METAMpeIMETHBIE), CUMBONHMYECKHE (3HAKOBBIE)
MOJE/TH, WCTIONB3YeMble B XMMWM, NpeoGpa3soBbiBaTh WHPOKO MPUMEHAEMBIE B XUMUM MOAENBHBIC. NPeACTABICHHS —
XUMuUecKui 3HAK (CHMBOM 3JIEMEHTa), XMMUUECkas (opMyna W ypasHEHUE XUMHUYECKOH peakuuu — Npu pelieHun yuebHo-
[03HABATE/LHBIX 33124, C YUETOM 3THX MOIENBHBIX MPeICTaBNeHNH BRIABIATE U XapaKTEPU3OBaTh CYUISCTBCHHBIC NPU3HAKK
U3ydaeMbIX O0BEKTOB — XHMHMHYECKHX BELISCTB M XHMHHCCKHX péakiyii, BeISBAATE 0O0I(ME 3aKOHOMEPHOCTH, MPUYMHHO-
CIEACTBEHHBIE CBA3M U POTHBOPEUMA B U3YyYaeMBIX MPOLIECCAX M ABICHUIX.

Ba3oBble HCCIEN0BATE/ILCKHE AeiiCTBHS! _

YMEHHe HCTIONB30BaTh NOCTABEHHbIE BONPOCHL B KA4ECTBE MHCTPYMEHTA MO3RAHMA, & Tak#e B KauyecTBE OCHOBBI AIA
GOPMUPOBAHKA THIIOTEIB! MO MPOBEPKE MPABUILHOCTH BBICKASHIBAEMBIX CyrneHunH,

npuoGpeTeHye ONbITA TO- MIAHMPOBAHIIO, OPTaHMsalHi M MPOBE/ICHIIO YUEHHIECKHMX IKCMEPUMEHTOB, YMEHHE
HaBTIONATE 33 XOAOM MPOLECCd, CAMOCTOSTENBHO MPOTHO3MPOBATh €10 Pe3ybTaT, dopmynuposate 0000IEHHA W BHIBO/IBI M0
pe3ysbTaTam MpoBeAEHHOTO OTbITA, HCCTCA0BAHN, COCTABIATE OTYET O NMpoJgsanHol pabore.

PaGoTa ¢ uHdopmanmei: _

yMeHue BHIGHpATh, AHANWIUPOBATE M MHICPNPETHPOBATH uAGOPMALIMIO PA3IMYHEIX BUIOB W (opm NpeacTaBneHus,
[OMyYaeMyi0 U3 PasHBIX MCTOYHMKOB (HAydHO-MOMYJIAPHAL JUTCPaTypa XUMUYECKOTO CONepUkaHus, CNpaBOyHbLIE nocobus,
pecypcsl MHTepHETa), KPUTHUECKH OLCHUBATD NPOTUBOPETHBYIO 1 HEAOCTOBCPHYIO HH(pOpMaLHO;

yMeHHUE MPUMEHATh PasUuHbIE METOABI H 3ANpPOChl NP MOUCKE U o1Gope MHGOPMALMM U COOTBETCTBYIOUIMX AAHHBIX,
HeoBXOMUMBIX A BHIMONHeHHS y4eOHBIX M MOZHABATENBLHBIX 337a4 onpeNenéyHoro THNa, NprolpeTeHre OmbiTa B ofacTu
MCTIONB30BAHUA  MHBOPMALMOHHO-KOMMYHHKATHBHLIX  TEXHOMOTWH, 0OBIANCHHS KyJAbLTYpO#l aKTMBHOrO WCMONIb30BAHWA
pa3MYHbIX TMOHCKOBBIX CHCTEM, CaMOCTOSTENBHO BRIOHPATD oNTHMANBHYI0 (OpMy TpeicTaBleHHs HHpOpMALMK W
HIIHOCTPHPOBATH PellaeMble 3aa9H HECTO/KHBIME CXeMaMH, IrarpaMMamMH, npyrEME GopMamu rpadUKe i UX KOMOUHALMAMY,

YMEHUE WCMOb30BaTh M @HANM3HPOBATh B NPOLECCS yueGHOM U WCCENOBaTENCKOM AEATENbHOCTH HHPOPMALITO O
BMAHUH TPOMBILUICHHOCTH, CEITBCKOTO X034HCTBA U TPAHCNOPTa HA COCTOARMC OKpy/karOLIeH MPUPOIHOH cpensl.

KoMMyHHKATHBHbIE YHHBEPCA/IbHEIE yueOHbIE AeHCTBHS:

yMeHHs 3a7aBaTh BOMPOCH! (B X0ne nuanora W (WmH) IUCKYCCHHA) MO CYLIECTBY OOCYMAAEMOH TEMBI, (pOpMYIHPOBATE
-CBOM MPEIUIOKEHHA OTHOCHTENIBHO BBIMOMHEHHA npeLioKeHHON 31044,

YMEHWs MPEICTABNATL IMOMYICHHBIC PE3YNBTATEI MO3HABATENBHON AEATENILHOCTH B YOTHBIX M ITHCBMEHHBIX TCKCTaX;
J€1aTh MPE3CHTALMIO Pe3yIbTATOB BRINIONHEHIA XUMHYECKOTO IKCTICPUMEHTA (1a60pATOPHOTO OTbITA, JaGOPATOPHOH paGoThl
[0 MCCIEO0BANMIO CBONCTB BEILECTB, yueGHOTO MPOEKTa); :

yMeHHs y4eOGHOTO COTPYAHMYSCTBA CO CBEPCTHHKAMU B COBMECTHOM TIO3HABATENBHOM M MCCIEN0BATENbCKOH
[EATENLHOCTH TPHM PEIICHWH BOSHMKAOMMX MpoOneM Ha OCHOBE yugra OOIIMX WHTEPECOB H COTNACOBAHMA MO3HLHH
(oBcysaeHust, OOMEH MHEHHAMH, (MO3TOBBIE WITYPMBI», KOOPJIMHALA COBMECTHBIX AeHCTBHUH, Onpenenenne KPUTEPHEB 0
OLIEHKE KAYeCTBA BBIIOMHEHHON PaGOTH 1 APyTHE).

PeryasiTHBHbLIC YHHBEpCAIbHbIE YieGHbIe AeHCTBHS: .

YMEHHE CAMOCTOATENLHO OMPEAeNaTh LeM ASATENbHOCTH, MIaHUpoEath, OCYLUECTBAATh, KOHTPOIUPOBaTL M TIPH
HeOBXOIMMOCTH KOPPeKTUPOBATh CBOK NEATENbHOCT, BhIOUPATH yaubonee dhexTuBHbe CrOCOGh PEemICHUA YIeOHBIX H
[103HABATENbHBIX 3aJad, CAMOCTOATENBHO COCTABMNATH MM KOpPeKTUPOBATh MPE/NOKEHHBIA anropHTM nedcTBUi mpu
BHLITONHEHMM 3a1aHAN C YIETOM MOMYYEHHA HOBBIX 3HAHHH 00 H3ydqaeMbiX ofpexiax — BEILECIBAX M PEaKUuAX, OLCHHEATH
COOTBETCTBHE MOMYHEHHOTO PE3yIbTaTa 3aABNCHHON 1eH, YMEHIE NCTIONB30BaTh 1 AHATM3HPOBATE KOHTEKCThI, MPEATaraeMele
B YCJIOBUH 3aTaHui, -

NPEAMETHBIE PE3YJIbTATbI

B cocTaBe MPeAMETHBIX PE3yIbTAaTOB M0 OCBOSHHIO 00#3aTeNbHOTO CONRPAHANNMA, YCTAHOBGHHOTO AanHoH deaepanbHOH
paGoueil mporpamMMmoi, BBIAENAMOT! OCBOSHHBIC OO0YHQIOUWMMHCA HAay4Hble S3HAHMA, YMEHUA 1 crocoGbl  eHCTBHHA,
crieudUUecKue IS MpeIMETHOM! 061acTH «XUMHAY, BUAbl IEATENLHOCTH [0 MOTYYEHHIO HOBOIO 3HaHMA, ero HHICpNpeialuy,
npeolGpa3soBaAHMIO M MPUMEHSHHUIO B PA3ITIIHBIX yueGHBIX M HOBBIX CUTYaLMAX. . '

K xouiy ofydeHns B 8 Kjacce MPeIMETHEIE PE3yJIBTATL Ha 6a30BOM YPOBHE JAOIKHEI OTPAXKaTh CHOPMUPOBAHHOCTD Y
OB YUAIOMEXCA YMEHHUIL: ' : -

®  PACKPBIBATH CMBICTT OCHOBHBIX XMMHHYECKIX HOHATHI: ATOM, MONEKY A, XUMHYECKHH TEMEHT, MPOCTOE BELIECTBO,

CHIOKHO® BEIIECTBO, CMECh (ONHOPOHAR W HEOMHOPOLHAA), BANCHTHOCTb, OTHOCHTENbHAR ATOMHAA 1 MOJIEKYIAPHAA
Macca, KOMMYECTBO BEILECTBA, MONb, MOMAPHAA MAcca, Maccosas A0nA XMMHHECKQro INEMEHTA B COENMHEHAU,
MonspHbif 00bEM, OKCHJ, KHCAOTA, OCHOBAHHE, COlb, 3NEKTPOOTPULATEIBHOCTb, CTENEHb OKMCIEHUA, XUMHYETKAA
peakums, Kraccuukauus peaxlyii: peakuun COSIUHCHIA, Peaiiiiy pasnoKeHHsA, PeaKLMK 3aMelLSHUs, peakUnn
ofiMeHa, 3K30- ¥ YHAOTEPMUYECKUE PEakiluy, TEIUIoBOM addexT peakiy, SAPO aTOMA, SNEKTPOHHBIH CIOH aToMa,
ATOMHas OpGUTAND, PATKYC aTOMA, XUMUUECKAd CBA3b, MOMAPHAL 1 HENOIAPHAL KOBANEHTHAS CBA3b, NOHHASA CBA3b,
WOH, KATHOH, AHUOH, PACTBOP, MAccoBas 0714 BEIMECTEA (MpOIEHTHAT KOHLIEHTPALIMS) B PACTBOPE; “ie 5



WITOCTPUPOBATE B3AUMOCES3b OCHOBHBIX XUMUUECKHX NOHATHH U NPAMEHAT 3TH NOHATHA MPU ONMCAHKHH BEILECTB
W WX MpeBpaIeHnii;

MCTIONB30BaTh XHMUYECKYIO CUMBQIHKY IS COCTaBIeHUA (HOPMYJI BELIECTB M YPABHEHUH XUMHUYECKIX PEaKLIAH;
OnpeneNnaTs BAICHTHOCTH A4TOMOB 3/GMEHTCB B OMHAPHBIX COEAMHEHMAX, CTCMEHb OKWUCICHHMA JNEMEHTOB B
GUHAPHBIX COEAMHEHUSX, HPUHAMIEKHOCTh BEWIECTB K ONPEJCNEHHOMY KJaccy COSAMHEHMH M0 dopmynam, BUL
XUMUYeCcKoH cBA3H (KOBANGHTHAS M MOHHAA) B HEOPI aHUYECKHX COSMMHEHMAX;

packpsisaTh cMeicn [Tepuonudeckore sakoda JI. M. MeHnenessa: JeMOHCTPUPOBATh NOHUMAHHE nepyoIudecKoit
3aBMCHMOCTH CBOMCTE XMMIYECKIAX MEMEHTOB OT MX nofioskenus B [Tepuonmueckoll cHeTEME, 3aKOHOB COXPAHEHUS
MACChI BELLECTB, NOCTOAHCTBA COCTABA, ATOMHO-MONEKY/IAPHOTO YueHud, 3aK0Ha Asoranpo;

OTUCHIBATL M XapaKTePU30BATh TabnuuHyo popmy [Tepnoanyecioll CHCTEMbI XHMUHECKHX 3/IEMEHTOB: pasnnyarh
NOHATHA «r1aBHas moarpynna (A-rpynma)» u «noGodras noarpynna (B-rpynna)s, mansie u GonplIne. Neprosl,
COOTHOCUTE 0603HAYEHMs, KOTopble uMeroTes B Tabnuue «lTepuonudeckas cucTeMa XHMHYECKHX IEMEHTOB .M.
MeHzeneesa» ¢ YUCIOBBIMH XapPaKTEPUCTHKAMY CTPOCHHS ATOMOB XMMHYECKHX J/IEMEHTOB (COCTaB M 3apil A/pa,
ofiee YHUCII0 HMEKTPOHOB H PACTIPEeIeHHE KX TI0 SNEKTPOHHBIM CIOSM);

KITACCH(UIMPORATE XUMUGECKUE SNEMEHTh], HEOPIraHMUECKHE BEIISCTBA, XMMHUECKHUE Peakiu (10 YHCTTY U COCTABY
YYACTBYIOMIMX B PEAKLMK BELWIECTB, TIO TEMIOBOMY atdexty); ;

XapaxTepu3oBaTh (OMUCHIBATL) O0LIME XHMUUSCKIIG CBOUCTER BELISCTE PASAMUHBIX KAACCOB, NOATBEP/IAN OTIUCAHHUE
MPUMEPaMH MONIEKY/IAPHBIX YPABHEHHH COOTBETCTBYIOWMX XHMHUYECKHX peaxuui;

. IIPOTHO3HPOBATE CBOMCTBA BEIUECTB B 3ABMCHMMOCTH OT MX KaHECTIBEHHOIO COClaBa, BO3MOAHOLTH nporehamm -

XUMUAYECKHX MPEBPAIICHUHN B Pa3/IHYHbIX YCIOBHAX;

BBIUUCTATH OTHOCHTENBLHYIO MOIEKYISPHYIO U MOJIAPHYI0 MAcchl BELIECTB, MACCOBYI0 MO0 XMMHYECKOro 3J1eMEHTa
mo iopmMyie coeMHEHNs, MACCOBYIO 100 BEIUECTBA B PacTBOPE, NPOBOINTD PACYETEI IO YPABHEHHIO XHMHUUYECKOH
peaKiuu; )

MPUMEHATE OCHOBHBIE OnepaLuy MLICTUTENLHOH NEATENLHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, obobieHue,
CHCTEMATHIALIMIO, KTACCHDMKALMIO, BRIABICH!E npnqﬁnm—cneaameﬁﬁb]x cBA3el — A8 M3y4SHUA CBOHCTB BEWIECTB
W XMMWYECKHX PeakiuH, eCTECTBEHHO-HAYHHLIE METOMAbl MO3HAHIA — HabniagHUe, M3MepeHKHe, MOASIHPOBAHNKE,
IKCTIEPUMEHT (PEAILHBIH M MbICISHHBIH); :

CNENOBaTh MpaBUIaM NONb30BAHMA XUMHMHYECKOH NOCYNOH H naGopaTopHelM 000pY/A0BAHHEM, @ TAKKE NpaBHIaM
ofpalIeHns ¢ BEMECTBAMHA B COOTBETCTBHY ¢ MHCTPYKUMAMU 110 BHITONHCHUIO naGopaTopHLIX XMMHYECKHX OMBITOB
M0 MOJYYEHHIO M COOMPAHHMIO ra3000pasHBIX BEIECTB (BomOpOna ¥ KWCIOPOJA), MPHUIOTOBISHHEO PACTBOPOB ©
OTpeNeNEHHO MACCOBOM AONEH PAaCTBOPEHHOrO BEILECTEA, IAHMPOBATE U MPOBOANTE XUMIIECKIS IKCIEPHMEHTDI
[0 PACTIO3HABAHMEO PACTBOPOB WENOUSH M KHCAOT ¢ MOMOLLLIO MHARKATOPOB (naxmyc, peHondraneut, METHIOPAHMC
H ApYTHE).

K xoHiy ofyuenus B 9 Kiaacce NpeIMETHbIE Pe3y/ibTaThl Ha 0a3080M ypUBHE AOMKHBI OTPAXKATH CPOPMUPOBAHHOCTE Y
06y11a10mm(ca YMEHHUI:

PACKPBIBATE CMBICIT OCHOBHBIX XMMUYECKHX MOHATHH: XUMUYCCKUM 3IEMEHT, aTOM, MO/ICKYa, UOH, KalhoH, aHNoH,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, BANEHTHOCTD, SEKTPOOTPUIATENEHOCTS, CTENICHD OKHCICHHA, XUMHHACCKAN
peaklys, XUMWIECKas CBsi3b, TEIUIOBOH 3(p(EKT peakiuy, MOIb, MomApHEIH 00BEM, PacTBOp, SNEKTPONHTEL,
HEINEKTPONUTHI, IICKTPONUTUIECKAT AMCCOLMALMA, PEAKLMH MOHHOTO OfMeHa, KaTalusatop, XHMHHYECKOE
paBHOBecue; oOpaTUMble W HeoOpaTHMble PEaKUWM, OKHCAWTENLHO-BOCCTAHOBHTC/BHBIC DEaKliy, OKHCTHTEIND, ’
BOCCTAHOBHTENb, OKHCIGHUE' M BOCCTAHOBIGHHE, aAn0TPonis, aM(oTEPHOCTb, XUMUUECKas CBA3b (KOBANCHTHaA,
MOHHAA, METANMYECKan), KPUCTAANHYECKad pelwETka, KOppodiA METalnos, CrIaBkl, CKOPOCTH XHMHUYECKO
peakimy, NpefensHO AOyCTuMas konuenTpauws [1JIK BemecTsa;

HIMIOCTPHAPOBATE B3AHMOCBA3b OCHOBHBIX XHUMHUESCKHX TIOHATHH U NPHMEHATH ITH TIOHATHSA [IPH OHCAHHH BELIECTB
W UX MPEeBpanIeHNMN;

HCTIONB30BATh XMMUIECKYIO CHMBOJTUKY JUISl COCTABICHNA hopmyn Bemecm 1 ypaBHEHNH XUMHYECKHX peakinii;
OTpe/IeIsITh BANEHTHOCTh M CTETICHb OKMC/CHMA XMMUHECKHX JJIEMEHTOB B COCAMHCHHAX DasTWHHOTO COCTaEa,
NPUHAIIEAHOCTh BEIIECTB K OMPEASNEHHOMY KIaccy CoepuueHii no dopMynam, BHA XHMUYECKOH CBASH
(KOBAJIEHTHAS, MOHHAS, META/IMYECKAn) B HEOPraHWYECKHX COSAMHEHHAX, 3apAl MOHA N0 XUMH4ECKOH (opmyde,
XapaKTep Cpe/bl B BOAHBIX PACTBOPAX HEOPTaHHYECKHMX COSAMHEHMUI, THII KpUCTAILIMYECKOR PeIETKM KOHKPETHOIO
BEIIECTEA; ' .

PacKpEIBATh CMBICT IMepuonudeckaro 3akona JI, M. Menaeneesa n IeMOHCTPUPOBATE €r0 MIOHUMAHUE: OMHCHIEATE 1
XapakTepuiopaTh TaOmuanyr0 (opmy Ilepuommdeckoll CHCTEMBL XMMHUCCKHX IEMEHTOR: pa3nHyuaTh MOHATHA
«rasHas moxrpynma (A-rpynma)y u «noGouHas nogrpynna (B-rpynna)», mansie 1 Gonplune Neproabl, COOTHOCHTE
0603HAYeHNs, KOTOPBIE MMEIOTCA B Mepuoanyeckoli Tabnuue, ¢ YMCAOBBIMA XaPaKTEPHCTAKAMH CTPOCHHA aTOMOB
XUMMYECKMX 3]IeMEHTOB (COCTAB M 3apad siapa, obmiee YWCAO 3AEKTPOHOB W PACTIPEACNeHHe MX MO JCKTPOHHLIM
cnosim), 0GBACHATH OBILIIME 3aKOHOMEPHOCTH B M3MEHEHHH CBOHCTB SMEMEHTOS U KX COeMHEHMH B Mpeaenax Mambix
MEpPUONOB ¥ [MABHBIX NOATPYNN C YHETOM CTPOSHHA UX GTOMOS;



KAaCCH(UIMPOBATS XHMWUECKHE 3TEMEHTSI, HEOPraHMYeCKie BellecTBA, XUMIUECKHE PEAKLIUK (10 YHCITY U COCTaBY
YHACTBYHOIMXY B peaklMH BEIUSCTB, IO TEILIOBOMY 3{1’)(1)61(1’)’, M0 W3MEHEHWH) CTeNEHEH OKMUCISHHS XHMMYECKMX
IIEMEHTOB); - ) '
XapakTepusoBaTh (OMUCEIBATL) o0MiMe U 6neumbﬁqecme XHMMHUECKHE CBOMCTBA MPOCTHIX M CJIOMKHBIX BEIIECTB,
MOATBEUKAAA ONMCAHME NPUMEPAMU MOJCKYTAPHBIX M HMOHHBIX YPaBHCHUH COOTBETCTBYROLIMX XHMUYECKHX
peaKLui; _

COCTABMATh YPABHEHHSA JNEKTPOMMTHYECKOH NHCCOLMALMM KMUCTIOT, WenoyeH u coned, MonHele M COKpallEHHEIE
ypaBHEHMs peaklyil WOHHOro OGMEHA, YpaBHEHHS PeaKuuii, MOATBEPAIAIOMIMX CYLICCTBOBAHUE TeHETHYECKOH
.CBR‘_’.H MEZIY BeUISCTBAMHM Pa3iHYHBIX KIaccoB, :

packpbiBaTh CYLWIHOCTb OKUCAHTENbHO-BOCCTAHOBUTEIBHBIX peaxuuﬁ NOCpEACTBOM COCTABICHUA BJIEKTPOHHOFG
GanaHca STHX PeaKLMiA;

NPOrHO3HpPOBATE CBOMCTBA BEIIECTB B 3aABUCHMOCTH OT MX CTPOSHHA, BOIMOMHOCTH [MPOTCRAHMA XHMHYSCKHX
MpeBpalleHuil B PA3THYHBIX YCIOBHAX;

BEIYHCAATE OTHOCHTEIBHYIO MONEKYIAPHY O H MOIAPHYH MACChl'BEIIECTB, MACCOBYIO OO XHMHYSCKOTO ANneMeHTa
no opmyJie CoeIMHEHHNA, MACCOBYIO A0 BELUECTBa B PACTBOPE, NPOBOINHTE pacuéThl M0 YPaBHEHMIO XUMHYECKOH
Peaknnm;

cofimonate mpasuia NONB30BAHMS XUMHYECKOH MOCYAOi M NaBOpaTOPHEIM 06OpYAOBAHMEM, @ TaKxe Npasuia
ofipammenus ¢ BEIECTBAMM B COOTBETCTBUM C HHCTPYKUMAMK [0 BBITOMHEHWIO 71a00PaTOPHEIX XMMHUUYECKHX OIbITOB
110 OMYYEHMIO U COGHPAHMIO ra3000pa3HEIX BEIECTB (AMMHUAKA H YTJIEKHCIOT0 rasa);

NPOBOOHTE PEaKIHH, NOATBE K IA0LIHE KAYECTBEHHBINH COCTaB PAsIHYHBLIX BELISCIB. paciio3HaBalb (I'J!'ILITHBIM_
MyTEM XA0pUL-, GpOMEI-, HOAUA-, KapGouaT-, hocdar-, CHIHKAT-, cynb(aT-, THAPOKCHA-MOHBl, KaTHOHBI aMMOHUA
W MOHEL H3YUeHHBIX METAITOB, NPUCYTCTBYHOLIKE B BOIOHBIX paciBOpax HeOPraHHICCKHX BEIUECTB,

MpUMEHATE OCHOBHBIC onepauru MBICTHTENEHOH HNEATeNBHOCTH — aHaJIM3 M CHHTE3, CPAaBHEHHE, 0606I.U.CHH6,
CHCTEMATU3ALIAID, BEIABNSHUE TIPUYUHHO-CIEACTBEHHBIX CBA3EH — JUIA W3yYeHHs CBOMCTB BEIIECTB M XUMUHECKHX
peai(unﬁ, EGCTECTBEHHO-Hay4YHbIE METOAbl MO3HAHHA — Haﬁ!ﬁOHEHHG, H3MEPEHHKE, MQDE‘-HH})OB&HHG, JKCNEPUMEHT
(peasbHbIH ¥ MBICTEHHBIH).
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Xumus. 8 xmace: yued. s obueoOpazosarensusx yupeaeruit / O.C. [abpuensy. - 3-e usg.,
crpeotun. - M.: Ilpoda, 2022. - 286 c.
Xumus.9 knace: yueb. it 06ueobpa3soBaTeibHbIX y‘—]pC}Kﬂ;eHHH 1 Q. C ['abpuenss. - 3-e u3.,
crpeorum. - M.: Ilpoda, 2022, - 288 ¢.
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