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AHHOTAIIUA

[Ipumepnast paGodast mporpamma 1Mo XMMHH Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHms
cocTaBlieHa Ha OCHOBe TpeOoBaHMII K pe3yibTaTaM OCBOCHHS OCHOBHOH 00pa3oBaTEIbHOMN
IporpaMMbl  OCHOBHOTO  o0miero oOpa3oBaHusi, IMpeAcTaBiIeHHbIX B  DenepalibHOM
TOCYy/IapCTBEHHOM 00pa30BaTEIbHOM CTAaHJIAPT€ OCHOBHOTO OOIIEro oOpa3oBaHUs, C Y4ETOM
pacnpefieiéHHBIX IO KJlaccaM IMPOBEpsSieMbIX TpeOOBaHMM K pe3ysbTaTaM OCBOCHHSI OCHOBHOM
00pa3oBaTeNbHONW MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHMs W IJIEMEHTOB COJIEPKAHMA,
MIPEJICTAaBICHHBIX B YHUBEPCAIIbHOM KOau(UKaTOpe MO0 XUMHUH, a Takke Ha ocHOBe [IpumepHoit
IPOTPaMMbl BOCIIUTAHUSI O0YYAIOLIMXCS TPU TOIYYEHUH OCHOBHOTO 00IIero oOpa3oBaHUs H C
yuérom Konnenuuu mnpenojgaBaHus ydeOHOro mpeaMmera «XUMHUs» B 00pa30BaTENIbHBIX
opraam3anusax Poccuiickoit ®Dexeparnuu, pealu3yoOMUX OCHOBHBIE 00IIE00pa3oBaTeIbHbIC
nporpammsl (yTB. Pemenunem Komternn Munnpocsemenus Poccun, npotokoin ot 03.12.2019 N
[T1K-4BH).

B cucreme oOmero o6Opa3zoBaHusi «XuMuUS» TpH3HAHA O00SA3aTENbHBIM y4EOHBIM
IOpeIMETOM, KOTOpPbI BXOAMT B COCTaB MpeaMeTHOM obnactu «EcTtecTBeHHO-Hay4HbIE
mpeaIMeThl». YUeOHBbIM IIaHOM Ha €€ u3ydyeHue oTBelneHo 136 ydueOHBIX yacoB — 1O 2 4 B
Hezleno B 8 U 9 Kiaccax COOTBETCTBEHHO. B mporpamme yka3aHbl OCHOBHBIE BUJbI yueOHOM
JESTENIbHOCTH yueHUKa, GOpMUPYEMBbIE TPU U3YUEHHUU TEM, MIPUBEAEH NMEPEeYeHb MPAKTUYECKIX
Y KOHTPOJIBHBIX pa0OT, BBHITIOJIHAEMBIX YUAIIUMHUCS.

HEJHN U3YYEHUSA YYEBHOI'O IIPEJJMETA «XUMMUS»

K HampaBieHuio NepBOCTENEHHOM 3HAYUMOCTU IPU peajau3aluu 00pa3oBaTeNbHbIX
byHkuii npeamera «XUMHS» TPAIUIUOHHO OTHOCAT (OPMUPOBAHHWE 3HAHUH OCHOB
XUMHYECKON HayKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUUECKON AEATEIbHOCTU
YeJIOBeKa U KaK OJHOr0 M3 KOMIIOHEHTOB MHUPOBOM KYJbTYpbl. 3ajaya MpeaMeTa COCTOUT B
(GOpMHUPOBAHUH CUCTEMBI XMMHYECKUX 3HAHUN — BaXKHEUIIMX (PAKTOB, MOHATHN, 3aKOHOB U
TEOPETUYECKHUX MOJIOKEHUU, AOCTYMHBIX 00O0OIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, S3bIKa
HAyKH, 3HAHUI O HayyHbIX METOJAaX M3YYEHHUs BELIECTB U XMMMUECKHUX PEaKLMi, a TakkKe B
GbopMUPOBAHUU U PA3BUTUU YMEHUU M CIIOCOOOB JESITENBHOCTH, CBA3aHHBIX C IJIAHUPOBAHUEM,
HAOJIIOJICHUEM U  TPOBEIEHHWEM XHUMHUYECKOTO0 JKCIEPUMEHTa, COOJIIOJCHHEM IPaBUI
6e301acHOro ooparieHus ¢ BEIeCTBaMH B ITOBCEIHEBHON KU3HH.

Hapsiny ¢ 3TuM 1ienu u3ydeHus npeiMera B IporpaMMe YTOYHEHbl U CKOPPEKTUPOBAHBI C
y4€TOM HOBBIX MPHUOPUTETOB B CHCTEME OCHOBHOrO obOmero oOpasoBanusi. Cerogns B
o0pa3oBaHUM 0COO0 3HAYMMOM MPHU3HAETCS HANPABICHHOCTh OOYYEHUS Ha pa3BUTUE U
caMOpa3BUTHE JMYHOCTH, (OpMHpoBaHME €€ HHTeIeKTa M oOmed KynbTypbl. OOydeHue
YMEHUIO YYHUTBCS M IPOAOJDKATh CBOE OOpa30BaHHE CAMOCTOSTENIBHO CTAHOBUTCS OJHOU W3
BOXHEHIINX (QYHKIUI yUeOHBIX IPEIMETOB.

B cBsi3u ¢ 3TUM NpU M3YYEHHUH MIpEeIMEeTa B OCHOBHOM IIKOJIE TOMUHHUPYIOIIEEe 3HaUeHHE
npuoOpenu Takue 1eu, Kak:

e (hopMHpoOBaHHE HHTEUIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa3oBaHMIO,
COTPYJHUYECTBY, CaMOCTOSITEJIPHOMY NPHHSATHIO PEIICHUH, CMOCOOHOW ananTUpOBaThCA K
OBICTPO MEHSIOIMMCSI YCIIOBHSIM KHU3HH,

® HaIllpaBJICHHOCTH 06yqu1/I51 Ha CUCTEMATHUYCCKOEC HpI/I06IIIeHI/Ie ydaluxcs K CaMOCTOSITETbHOH
MMO3HaBaTEeNbLHOU ACATCIIBHOCTH, HAYYHBIM METOJaM ITO3HAHUA, (i)OpMI/IpyIOHII/IM MOTHUBAIINIO U
pa3BUTHE CIOCOOHOCTEHN K XMMUU;

e o0ecriedyeHHe  YCIOBUN, CHOCOOCTBYIOIIMX MPUOOpeTeHHIO  OOy4yarolMMUCS  OIbITa
pa3Ho0Opa3HON N1eATeNbHOCTH, O3HAHUS M CAMOINO3HAHUS, KIIOYEBBIX HABBIKOB (KIFOUEBBIX
KOMHGTGHHHﬁ), HMCIOIIUX YHUBCPCAJIBHOC 3HAUYCHUC IJI PA3JIMYHBIX BUAOB ACATCIIBHOCTH,

e (opMHpOBaHNE YMEHUI OOBSICHATH U OLIEHUBATh SBJICHHS OKPYXKAIOIEro MUpa Ha OCHOBAHUU
3HAHUU U OIIBITA, NOJYYEHHBIX IPU U3YYEHUU XUMUU;



e hopMmupoBaHHEe Yy OOYYAIOIIUXCS TYMAHUCTHUYECKUX OTHOIICHWW, MOHMMAHUS IIEHHOCTH
XUMHUYECKUX 3HAHUM ISl BHIPAOOTKHU 3KOJIOTUYECKH 1IeJIeCO00pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JIEATEIIBHOCTH B LENSAX COXPAHECHHS CBOETO 3I0POBbSl U OKPYXKAIOIIEH NPUPOIHON
Cpelbl;

® pa3BUTHE MOTHBAIMHM K O0YYEHHIO, CTIOCOOHOCTEH K CaMOKOHTPOIIO M CAMOBOCIHMTAHHIO HA
OCHOBE YCBOGHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npodusis ¥ HaNpaBICHHOCTH JaTbHEHIIEro o0y4eHusl.

INNIAHUPYEMBIEPE3YJIBTATBI OCBOEHUA
YYEBHOT'O IPEJIMETA XUMHWU

W3yuenne XMMUM B OCHOBHOHM IIIKOJE HAINPABICHO HA JOCTIKEHHE OOYYarOUMMHCS
JMYHOCTHBIX, METAIIPEIMETHBIX U NIPEIMETHBIX PE3Y/IbTaTOB OCBOCHHSI yU€OHOI 0 MpeiMeTa.

JIN4YHOCTHBIE pe3yJbTaThbl

JIndHOCTHBIE pPE3yabTaThl OCBOCHHSI IPOrpaMMbl OCHOBHOTO OOIIEr0 0OOpa3oBaHMUS
JIOCTUTAIOTCSl B X0 OOYy4YEeHHs] XMMHUHU B €IMHCTBE y4€OHON M BOCIUTATEIHHON JEATEIHHOCTH
Opranuzanud B COOTBETCTBHM C TPAJUIUOHHBIMU POCCHMCKUMH COLUMOKYIbTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU I1IEHHOCTSIMH, TPHUHSATHIMH B OOIECTBE MpaBWIaMU U HOpPMaMu
MOBEICHUA M CIOCOOCTBYIOT TMpOIlecCaM CaMOIO3HAHUS, CAaMOPAa3BUTUS U COIHAIU3ALNN
oOydaromuxcsi. JIMYHOCTHBIE Pe3yIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM YHUCIIC B YACTH:

Hampuom UUECKO020 socnumanun

1) EHHOCTHOTO OTHOIICHUS K OTEYECTBCHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJICUIO, MOHUMAaHMs 3HAYEHUS XUMHUYECKOW HAayKH B KU3HU COBPEMEHHOIO OOIIECTBa,
CITOCOOHOCTH BIIAJIETh JOCTOBEPHOU MH(MOpMAIEl 0 IEPEIOBBIX JOCTHIKEHUSIX U OTKPBITHIX
MHUPOBOH U OTEYECTBEHHOW XUMUH, 3aUNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTpONCTBE
MHpa 1 00IIeCTBa;

I'pasicoanckozo éocnumanus

2) NpEe/ICTaBICHHUsT O COLMUAIBHBIX HOPMax M MpaBWIaX MEKINYHOCTHBIX OTHOLICHHH B
KOJUJIEKTHBE, KOMMYHUKAaTUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOM, Y4eOHO-
UCCIIEIOBATENLCKOM, TBOPYECKOM M APYTMX BUAAX JEATEILHOCTH, TOTOBHOCTH K
pa3HoOOpa3HOW COBMECTHOW JEATENbHOCTH MPU BBINOJIHEHUHM Y4E€OHBIX, MO3HABaTEJbHBIX
3a1a4, BBINOJHEHUM XHMHUYECKMX OKCIIEPUMEHTOB, CO3/JaHUU Y4eOHBIX IPOEKTOB,
CTPEMJICHHSI K B3aUMOTIOHMMAHUI0O W B3aUMOINOMOIIM B TIpoIecce OTOH yueOHOM
JEATEIIBHOCTH; TOTOBHOCTU OLIEHMBATh CBOE IOBEACHHUE M IOCTYIKHM CBOUX TOBApUULIEH C
MO3UIMN HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBUN MOCTYIKOB;

llermocmu HAYYHO20 NO3HAHUA

3) MHPOBO33PEHYECKHX MPEICTABICHHUI O BEIIECTBE U XUMUIECKOM PEAKIIUH, COOTBETCTBYIOIIMX
COBPEMEHHOMY YPOBHIO Da3BUTHSI HAyKM M COCTaBISIOIMIMX OCHOBY [UJIi TOHMMAaHUS
CYITHOCTH HAYYHOW KapTUHBI MUPA; NPEACTaBICHUA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX
Pa3BUTHSl TIPUPOJBI, B3aUMOCBS3SIX YEJIOBEKAa C TPUPOJHOM CpPEIor, O pPOIM XUMHU B
MTO3HAHWH 3THUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTeIbHBIX MOTHBOB, HAINPAaBJICHHBIX HA TOJYYCHHE HOBBIX 3HAHUWA 10 XHUMHH,
HEOOXOIUMBIX IS OOBSICHEHHUST HAOIIOJAEMBIX MTPOIIECCOB U SBJICHHI;

5) mo3HaBaTenbHOW, WH(MOPMAMOHHOW M YHUTATENbCKOW KYIbTYphl, B TOM YHCIE HAaBHIKOB
CaMOCTOSITENILHON paboThl ¢ y4eOHBIMU TEKCTaMU, CIIPABOYHOM JIUTEPATYypOH, JOCTYITHBIMU
TEXHUYECKUMHU CPEJICTBAMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;



6) uHTepeca K OOYyYEHHWIO U TMO3HAHUIO, JIFOOO3HATEIBHOCTH, TOTOBHOCTH U CIHOCOOHOCTH K
caMo00pa30BaHUIO, TMPOCKTHOW W WCCIEAOBATEIBCKOW JESTEIBHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPABICHHOCTH U YPOBHS O0YYCHHUS B TATbHEHUIIIEM;

Dopmuposanusn Kyasmypsl 300p08b:

7) 0co3HaHMSI LIEHHOCTHU KM3HM, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3[0POBbIO, YCTaHOBKHU
Ha 370pOBBI 00pa3 >KU3HM, OCO3HAHMS IIOCIEACTBUN M HENPHUATHS BPEIHBIX HPUBBIUCK
(ynorpeOyieHUsI aiKorojsi, HApKOTHKOB, KypPeHHs), HEOOXOAMMOCTH COOJIOACHUS TMpaBHII
0€30IaCHOCTH MpH OOPALICHUN C XUMHUUECKUMH BEIIECTBAMU B OBITY U PEaTbHOM KU3HU;

Tpyooeozo eocnumanus

8) mHTepeca K MPaKTUYECKOMY H3y4EHHUIO mpodeccuil U Tpylna pa3iudyHOro pojia, yBaKeHHE K
TPpYAy W pPE3yiabTaram TPYAOBOW AECATEIBHOCTH, B TOM YKCIE HAa OCHOBE NIPUMEHEHUS
NPEIMETHBIX 3HAHWWA T0 XWUMHHU, OCO3HAHHOTO BBIOOpPA WHAMBUAYAIBHOW TPACKTOPUU
MPOJOKCHHST 00pa30oBaHUS ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOIIECTBCHHBIX MHTEPECOB M MOTPEOHOCTEH; YCIETHOW MPOdECCHOHATBHON IEATEIFHOCTH U
pa3BUTHS HEOOXOJUMBIX YMEHUI; TOTOBHOCTh a/IalITUPOBATHCA B MPO(ECCHOHANILHOM cpeie;

IKonozuueckozo 6ocnumanus

9) PKONOTMYECKH 11eTIeCO00Pa3HOTO OTHOLIEHUS K MPUPOJE KaK MCTOUYHUKY >KU3HH Ha 3emIe,
OCHOBE €€ CYIIECTBOBaHMS, MOHUMAaHMsI IEHHOCTHU 3J0POBOT0 M 0€30MacHOro oopasa KU3HU,
OTBETCTBCHHOT'O OTHOIIEHHUS K COOCTBEHHOMY (DH3MYECKOMY W TICHXHYECKOMY 30POBBIO,
OCO3HAHMSI IICHHOCTH COONIONEHUS TpaBWi O€30IacHOTO TOBEIACHHSA IpH paboTe ¢
BEILIECTBAMH, a TAKKE B CUTyalUsIX, YTPOKAIOUIUX 3J0POBBIO U )KU3HU JIFOJEH;

10) crtocoOHOCTH MPUMEHSTH 3HAHUS, MTOJIydaeMble TIPH U3YYCHUH XUMHH, JIJISl PEIICHUS 3a]1a4,
CBSI3aHHBIX C OKpYXKaroleld MNpUpPOAHOW CpPEloH, IOBBIIIEHUS YPOBHS 3KOJIOIMYECKOU
KYJIbTYPbI, OCO3HaHUsl TJI00ATBbHOTO XapakTepa HKOJOTMYECKHUX MpodiieM U MyTed Hux
pEeLIeHUs TOCPEACTBOM METOJIOB XUMUHU;

11) D2KOIOTMYECKOTO MBIIUICHHUS, YMEHUS PYKOBOACTBOBATHCA KM B I[103HABATEIbHOM,
KOMMYHUKATUBHOM U COLIMATIbHOM ITPAKTHKE.

MertanpeameTHbie pe3yJibTaThl

B cocrtaBe merampeaMeTHBIX pPe3ylbTaTOB BBLACNSAIOT 3HauMMble N7 (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHBIE MOHATHUS (3aKOH, TEOpHs, MPUHIUI, TUNOTe3a, (HaKT, CUCTEMa,
MPOLIECC, AKCIEPUMEHT U JIp.), KOTOPHIE HCIIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U MO3BOJISIFOT HAa OCHOBE 3HAHUH M3 ATUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
LIEJIOCTHOW HayyHOW KapTMHE MMpa, U YHHUBEpCalbHbIe yueOHbIe NEeHCTBUS (TIO3HABATEIbHBIE,
KOMMYHUKaTHBHbBIE, PETYJISATUBHBIE), KOTOpble o0OecnedynBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOH e TETHHOCTH.

MeranpeaMeTHbIe pe3yJabTaThl OCBOSHUS O0pa30BaTeIbHON NPOTPaMMBI MO XUMHHU
OTPaXKalOT OBJIAJICHUE YHUBEPCATIbHBIMU [T03HABATEIbHBIMU JIEUCTBUSIMU, B TOM YHUCJIE:

ba3zoevimu nozuueckumu oelicmeuamu
1) ymeHueM WUCHOJIb30BaTh NPHUEMBI JIOTUYECKOTO MBIIIJIEHUS TpPU OCBOECHUM 3HAHUM:
pacKpbIBaTh CMBICII XUMHUYECKHX MOHATHM (BBLACNATH WX XapaKTepHbIE MNPHU3HAKH,
yCTaHaBJ'II/IBaTI) B3aMOCBA3b C }IpyFI/IMI/I HOHSITI/ISIMI/I), HUCITIOJB30BATh IMOHATUSA IOJI51 O6T)$ICHGHI/I${
OTIIENbHBIX (DAKTOB W SIBICHUN; BbIOMpAaThb OCHOBAaHUS M KpUTEpPUM s KilaccupUKaluu
XUMHUYCCKUX BCIICCTB U XUMHUYCCKUX peaKHI/II\/II; yCTaHaBJ'H/IBaTI) HpI/I'-II/IHHO-CHe)ICTBeHHBIe CBsS3H



MEXy 00BEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE PACCYXKAEHUS (MHIYKTUBHBIE, 1€yKTUBHBIE,
10 aHAJIOTHH); J€NIaTh BBIBOJIbI U 3aKJIIOUEHUS;

2) yMEHuEM INPUMEHATh B IIPOLIECCE MO3HAHUS MOHATUS (IIPEAMETHBIE U METANPEIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOJb3yeMble B XHMHH, NPeoOpa3OBHIBATH MIMPOKO
IIPUMEHSIEMbIE B XUMUU MOJIEIbHBIE IIPEICTABICHUS — XUMHUYECKUH 3HaK (CUMBOJ 3JIEMEHTA),
XUMHYecKass (opMyjJa M YpaBHEHHE XUMMUYECKOW peakLud — IpU pelIeHUuH YydeOHo-
[IO3HABATEJIBHBIX 3a7ady; C Y4YETOM OTUX MOJEIBHBIX IPEICTaBICHHUHM BBIABIATE U
XapaKTepu30BaTh CYLIECTBEHHBIE NMPU3HAKK M3y4aeMbIX OOBEKTOB — XMMHUYECKHMX BEILIECTB U
XUMHUYECKHX PEaKLUH; BBIABIATH OOLIME 3aKOHOMEPHOCTH, IPUYUHHO-CIIEJCTBEHHBIE CBSI3U U
IIPOTUBOPEYMS B M3y4aeMbIX IIpoLeccax M SBICHUSX; Mpeajararb KPUTEPUHU JIs BBISBICHUS
ATHUX 3aKOHOMEPHOCTEH U MPOTUBOPEUHIL; CAMOCTOSATEILHO BEIOUPATH CIIOCO0 pelieHus: yueOHou
3aJaun (CpaBHUBATh HECKOJIBKO BAapHAHTOB pELICHHUs, BHIOMpaTh Haubojee MOAXOMSALIMNA C
y4€TOM CaMOCTOATEIbHO BbIIEICHHBIX KPUTEPHUEB);

Bazoevimu uccneoosamenbckumu oeiucmeuimu

3) yMeHMeM HCHOJb30BaTh IOCTABJICHHBIE BOMNPOCHI B KauyeCTBE HMHCTPYMEHTA IO3HAHUSA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHUPOBAHUS TMIIOTE3bl IO MPOBEPKE MPAaBUIBHOCTU
BBICKA3bIBAEMbIX CYKICHUM;

4) mpuoOpereHue OIbITa 1O IJIAHUPOBAHUIO, OPraHU3allMd M IPOBEICHUI0 YUYEHUYECKHX
HKCIEPUMEHTOB: YMEHHE HAOII0aTh 3@ XOI0M IPOLECCa, CAMOCTOATENBHO IIPOTHO3UPOBATh €r0
pe3yabTar, (HOpMyIHpOBaTh OOOOLICHHS W BBIBOJBI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
HCCIIEIOBAaHMSA, COCTABIIATh OTUET O MPOJICIIAHHOH paboTe;

Pabomon c unghopmayueii

5) ymMeHueM BbIOMpaTh, aHAJIM3UPOBATh M MHTEPIIPETUPOBATh MH(POPMALIUIO PA3JIMYHBIX BUOB U
dopM mpeacTaBieHUs, MOIY4aeMyI0 U3 Pa3HbIX UCTOYHUKOB (HAyUHO-TIOMYJISIpHAs JUTEpaTypa
XMMHUYECKOTO COZEp)KaHus, CIpaBOYHble mocoOusi, pecypcbl HWHTepHeTa); KpUTHYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMEHHEM MPUMEHATHh pa3IMnYHbIE METOJbI U 3alpoChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOUMBIX /ISl BBIIOJIHEHUS YU€OHBIX M MIO3HABATEIbHBIX 3a7a4
ONpeAeNéHHOr0 THIA; NPUOOpPETEeHHE OMNbITa B O0JIACTM HCHOJB30BaHUSA HH(OpPMAaIMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTUH, OBJIAJICHUE KYJIb TYpO aKTUBHOT'O MCIIOIb30BaHUS Pa3IMUHBIX
MIOUCKOBBIX CHCTEM; CaMOCTOSITEIbHO BbIOMpaTh ONTUMAIbHYIO (QOpPMY HpeACTaBICHUS
UHGOpPMALlUM U WUIIOCTPUPOBATH pellaeMble 3a/ladl HECIOKHBIMH CXeMaMH, JHarpaMMaMmH,
Ipyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

7) yMEHMEM HCIOJb30BaTh M aHAJIM3UPOBATh B Ipolecce y4eOHOW M HCCIe0BaTeNbCKOM
JEeSTeNIbHOCTH UH(POPMALIHIO O BIUSHUU IPOMBIIIJIEHHOCTH, CETLCKOT0 X03SMCTBA U TPaHCIIOPTa
Ha COCTOSIHUE OKPYKAIOIIEeH MPUPOTHON CPEBI;

Ynueepcaﬂbublmu KOMMYHUKAMUGHbBIMU oeilicmeuamu

8) yMeHHEeM 3a/1aBaTh BOMPOCHI (B X0/I€ TMaora 1/Win JUCKYCCHH) 10 CYIIECTBY 00CyKaaeMoit
TeMbI, POPMYJINPOBATH CBOM MPEIOKEHNUS OTHOCUTEIIBHO BHIMOJIHEHUS MPeI0KEHHON 3a/1auu;
9) npuoOpeTeHue OIbITa MPE3EHTAIMU PE3YIbTATOB BBIMOJHEHHUS] XUMHUUECKOTO 3KCIIEPUMEHTa
(;1TabopaTOpHOTO OMbITA, TAOOPAaTOPHOU pabOTHI IO UCCIEIOBAHUIO CBOWCTB BELIECTB, Y4€OHOTO
MPOEKTA);



10) 3amHTEpEeCOBaHHOCTH B  COBMECTHOM CO  CBEPCTHHKAMHU  II03HABaTEIbHOH W
HCCJICIOBATEIILCKON NIEeATEIHHOCTH TPU PEHICHHH BO3HHUKAIOMIMX MpoOJieM HAa OCHOBE yuéra
o0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUN (0OCYXIeHUS, OOMEH MHCHHSIMH, «MO3TOBBIE
HITYPMBD», KOOPJAHHAIIUS COBMECTHBIX JCUCTBHIA, OMPEICICHIE KPUTEPUEB TI0 OIICHKE KayeCcTBa
BBITIOJTHEHHON pa0oTHI | Jp.);

Ynueepcanvnvimu pezynamuenvimu oeiicmeuamu

11) ymeHreM caMOCTOSITENbHO ONPEAENATh LEIH IeATeIbHOCTH, MIAHUPOBATh, OCYILECTBIIATS,
KOHTPOJMPOBAaTh M IPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOKO JEATENbHOCTb, BBIOMPATH
HanOosiee 3(G(EKTUBHBIE CIOCOOBI  pemIeHHWs Y4eOHBIX W TO3HABATCJIBHBIX  3ajad,
CaMOCTOSATENIBHO COCTABJIATh WIM KOPPEKTUPOBATh IPEIIOKECHHBIA aJITOPUTM IEUCTBUM NpU
BBIMOJIHEHUH 33JaHUi C Y4E€TOM MOJY4YCHHS HOBBIX 3HAaHUH 00 H3ydaeMbIX OOBEKTaxX —
BELIECTBAX U PEAKIMSIX; OLIEHUBATH COOTBETCTBUE MIOJYYEHHOIO PE3yJIbTaTa 3asiBJICHHON LEIH;

12) ymeHueM UConb30BaTh U aHATU3UPOBATh KOHTEKCTHI, IPEJIaracMble B yCJIOBUU 3a/1aHUH.

IIpenmeTHble pe3yJibTaThI

B cocraBe mpenMeTHBIX ~pe3yJbTaTOB IO OCBOCHHUIO  00S3aTENLHOTO  COJEPIKAHHMS,
YCTQHOBJICHHOTO JIaHHOW TpUMEpHOW paboueil mporpamMmoi, BBIJCISIOT: OCBOCHHBIC
0o0yJaromMMHUCS HAy4YHbIE 3HAHWS, YMEHHUS M CIOCOOBI JICHCTBHM, CHEIUPUUECKUE VIS
HpeI[MCTHOfI oOJractu ((XPIMI/I?I)), BUJbl JCATCIBHOCTU IO IMOJYYCHUIO HOBOI'O 3HAHUA, €ro
MHTEPIIPETALUU, TPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMYHBIX YUYEOHBIX U HOBBIX CUTYalUsX.
[TpenMeTHBIC pe3yIbTaThl MPEACTABICHBI IO TOAaM OOYUYCHHS U OTPakatoT CHOPMUPOBAHHOCTH
y OOY4YarOIINXCSl CACAYIOIINX YMEHUMN:

8 KVIACC

1) packpvieambcmpici OCHOBHBIX XHUMHYECKHX TOHSATHH: aroM, MOJEKYla, XHMHYECKUN
3JIEMEHT, NPOCTOE BELIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OAHOPOAHAS U HEOAHOPOJHAs),
BaJICHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYJsIpHas Macca, KOJWYECTBO BEIIECTBA, MOJb,
MOJISIpHAsi Macca, MaccoBasi J0Jsl XMMHUYECKOTO 3JIEMEHTa B COEJUHEHUHU, MOJSIPHBIH O00BEM,
OKCHJI, KHCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKast
peaKkuus, Knaccn(bnxaum[ peaKHHfII p€akuuu COCAUHCHHA, PCAKIUU PA3JIOKCHUSA, PCAKIUH
3aMelleHus], peakui 00MeHa, FK30- U SHIOTEPMUUECKHE PEAKIMH; TEIUIOBON 3P (PEeKT peakunu;
A7IpO aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paAnyC aToMa, XUMUYecKas CBSI3b,
NOJIIpHAsl U HEMOJSIPHAs KOBAJCHTHAs CBSA3b, MOHHAs CBA3b, MOH, KaTMOH, aHUOH, PacTBOp,
MaccoBas J10J1s BelllecTBa (MPOLIEHTHAs! KOHIIEHTPAIMs) B paCTBOPE;

2) unioCcmpupoéams B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TOHATHH (CM. 1. 1) U IPUMEHSTh 3TH
MOHSATHS NPH OMMCAHUM BELIECTB U UX MPEBPAICHUH;

3) ucnonvzoeams XUMUYECKYIO CHMBOJIMKY JUIS COCTaBJIeHUS (OPMYJ BEIIECTB U YpaBHEHHI
XUMUYECKHUX PEAKINN;

4) onpedensimpb BAICHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCTUHEHUSIX; CTETICHb OKHUCIICHHSI
AIIEMEHTOB B OWMHApHBIX COEAMHEHMSIX; NMPUHAAJIECKHOCTh BELIECTB K ONPENEIEHHOMY Kiaccy
COEMHEHUH 1o popMyliaM; BU XUMUYECKON CBSI3U (KOBAJEHTHAS M MOHHAS) B HEOPTaHUYECKUX
COEIMHEHUSIX;

5) packpvieamv cmwvicn Tlepmogmyeckoro 3akona JI. . MeHnzaeneeBa: IeMOHCTPHPOBAThH
MOHUMaHHUE MEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX MOJIOKEHUS B



[Tepuonuueckoil cucteme; 3aKOHOB COXPAHEHHsI MAaCChl BEILIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO-
MOJICKYJISIPHOTO YYEHHsI, 3aKOHa ABOTa/Ipo; OMHUCHIBATh U XapaKTEPH30BATh TAOINYHYIO (OopMy
[Teproanueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB: Pa3jinyaTh MOHATUS «TJIaBHAs MOArpyINIa
(A-Tpynma)» u «mob6ounas noarpynna (b-rpymma)y», Manbie u OosbIIMe MEPUOIBI; COOTHOCUTh
0003HaueHHsI, KOTOpBIE UMEIOTCs B Tabiuue «lleproauueckas cucreMa XMMUYECKUX AJIEMEHTOB
J. . MenneneeBa» ¢ YHUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHS AaTOMOB XUMHUYECKUX
9JIEMEHTOB (COCTaB M 3apsa sAapa, oOllee 4YHUCIO D3JIEKTPOHOB M pacHpelesieHHe HUX IIo
3JIEKTPOHHBIM CIIOSIM);

6) xknaccupuyuposames XUMHUYECKHE SJIEMCHTBI, HEOPraHWYECKHE BEIECTBA; XHMHUYCCKHE
peakiuu (1o YUCIy U COCTaBY YYaCTBYIOIINX B PEAKIIUU BEIIECTB, IO TEIUIOBOMY P HEKTY);

7) xapaxmepuzosamv (onucvléams) OOUIME XHUMHUYCCKHE CBOWCTBA BEIICCTB Pa3IUYHBIX
KJIACCOB, TMOATBEPXKAasi OMHCAHWE MPUMEPAMU MOJCKYISIPHBIX YPaBHEHUH COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIIUM;

8) npocHo3upoeamnd CBOMCTBA BCIICCTB B 3aBHCHMMOCTH OT HX Ka4CCTBCHHOI'O COCTaBa,
BO3MOKXHOCTHU IIPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B pa3JIMYHBIX YCIIOBUSAX;

9) gbiuucsEMb OTHOCUTEIBHYIO MOJICKYSIPHYIO M MOJISIPHYEO MAacChl BEIIECTB; MACCOBYIO JIOJIIO
XMMHUYECKOI0 3JIeMEeHTa 10 (opMysie COCIUHEHMS; MAcCOBYIO JIOJIO BEIECTBAa B PacTBOPE;
IIPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMHYECKOU pEaKIvH;

10) npumensime OCHOBHBIC OIEPAIMM MBICIUTEIBHON HEATEIBHOCTH — aHalM3 W CHHTE3,
CpaBHeHHE, 0000mIeHHe, CHCTEMAaTH3alHil0, KIacCH(HUKAIWIO, BBISIBICHHE IMPUYUHHO-
CJICACTBCHHBIX CBsI3EH — A1 U3YUYCHHA CBOMCTB BEIICCTB H XUMHUYCCKUX peaKHHﬁ;
€CTECTBEHHO-HAy4YHbIC METOJbl TO3HAaHWS — HaONIOJeHNe, W3MEpPEHUE, MOIEIHPOBAHHE,
HKCIEPUMEHT (peasbHbI 1 MBICTICHHBIH);

11) cneoosams ~ TpaBUIAM ~ TMOJB30BAaHUS ~ XUMHYECKOW  IMOCYHOW H  J1aDOpPaTOPHBIM
o0opyIoBaHHEM, a TaKKe NpaBWwiIaM oOOpalleHus C BElECTBAMU B COOTBETCTBUHM C
UHCTPYKLUSAMHU 110 BBIOJHEHHUIO J1a0OpaTOPHBIX XWMHYECKUX OINBITOB IO MOJIYYEHUIO U
coOMpaHnio Ta3000pa3HBIX BEIIECTB (BOAOPOJA M KHCIOPOJa), MPUTOTOBICHUIO PAacCTBOPOB C
onpeAes€HHOM MacCOBOM JOJIEM pPAacTBOPEHHOrO BEMIECTBA; IUIAHHUPOBATh M MPOBOJUTH
XUMHYECKHE JKCIIEPUMEHTHI M0 PACIO3HABAHHIO PACTBOPOB IIEIOYEH M KHCIOT C MOMOIIBIO
WHJIUKATOPOB (JTakMyc, (eHonpTanernt, METHIOPAHX H JIp.).

9 KJIACC

1) packpvieams cmblci OCHOBHBIX XHMHYECKHX TOHATHNA: XHMHYECKHH JIIEMEHT, aToM,
MOJIEKYJIa, WOH, KaTHOH, aHHMOH, IPOCTOE BEIIECTBO, CIOKHOE BELICCTBO, BAJIEHTHOCTD,
IIEKTPOOTPUILIATEIBLHOCTD, CTENEHb OKHUCIIEHUS, XMMHYECKAas pEaKlMs, XUMHYECKas CBS3b,
TEII0BOM 3P EKT peakiuu, MOJb, MOJISIPHBIA 00BEM, PAaCTBOP; AJIEKTPOJIUTHI, HEAIEKTPOIUTHL,
AIIEKTPOJINTUYECKAs] AMCCOLUAINS, DPEaKIMM HOHHOTO OOMEHa, KaTajau3aTop, XHUMHUYECKOoe
paBHOBecHue, oOpaTHMMble M HEOOpaTUMBbIE pPEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peakluyy, OKHCINUTEIb, BOCCTAHOBHUTENb, OKHCIEHWE MW BOCCTAHOBJICHHE, aJUIOTPOIIHS,
aM(pOTEepHOCTh, XUMHYECKasi CBA3b (KOBaJIECHTHAas, MOHHAs, METANINYECKas), KpUCTALIIMYECKas
pemeTka, KOppo3Ws METAJUIOB, CIUIABBI, CKOPOCTb XUMHUYECKOM PEAKUUH, MPEeAeIIbHO
nomycrtumas konnentpanus (I1JIK) Bemectsa;



2) unniocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHHA (CM. 1. 1) U IPUMEHSTh 3TH
MOHSITHUS MIPU ONMKMCAHUY BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvbzoéamv XUMHUYECKYIO CHMBOJIMKY JIJISI COCTaBicHHS (OPMYJ BEHISCTB W YpPaBHEHHUIH
XAMHYECKUX PEAKIUM;

4) onpedensimb BAJICHTHOCTb M CTCHCHb OKHMCJICHUS XMMHUYCCKHX JSJIEMEHTOB B COCIMHEHHSX
Pa3IMYHOTO COCTaBa; MPUHAJJICKHOCTh BEIIECTB K OMPEIeIEHHOMY KJIacCy COEIWHEHUM IO
dbopMynaM; BIJ XUMUYECKOM CBS3H (KOBaJIEHTHAs, MOHHASI, METAJUIMYECKasi) B HEOPTaHUYECKUX
COCIMHEHUSX; 3apsii MOHA N0 XMMHUYECKOW (opmyse; XapakTep Cpelbl B BOJIHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, TUIT KPUCTAITUYECKON PEeIIETKH KOHKPETHOTO BEIIECTBA;

5) packpvisames cmuicn Tlepuoandeckoro 3akona J[. M. MenpgeneeBa U IeMOHCTPUPOBATh €ro
NOHMMAaHME: OIMCHIBaTh W XapaKTepH30BaTh TaOmuuHylo Qopmy Ileprogmueckoid cucTeMbl
XUMHUYECKHX JJIEMEHTOB: pa3jnyaTh MOHATHS «TJIaBHas moArpynna (A-rpymma)» U «o0oyHas
noarpynna (b-rpymnmna)», Manble W OOJbLIME NEPUOJbI; COOTHOCUTH O0O3HAYEHMS, KOTOPBIE
UMEIOTCS. B TEPUOJUYECKON Talbiuile, ¢ YHCIOBBIMU XapaKTEPHUCTHUKAMU CTPOCHUS aTOMOB
XUMHYECKHX 2JIEMEHTOB (COCTaB M 3apsl siapa, oOIIee YnciIo 3JIEKTPOHOB U paclpe/iesieHne ux
0 JIEKTPOHHBIM CIIOSIM); OOBSCHATH 00IIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB AJIEMEHTOB
U UX COCIMHEHHH B MpeJeNax MajblX MEPUOJOB U INIABHBIX MOATPYII ¢ YYETOM CTPOCHHUS HX
aTOMOB;

6) rraccuguyuposamv XUMHYECKHE DIIEMEHTBHI; HEOPraHHMYECKHE BEIIECTBA; XUMHUYECKHE
peaxiuu (0 YUCITy ¥ COCTAaBY YYacCTBYIOUIMX B PEAKIIMU BEIECTB, IO TeIIoBoMYy 3 dekTy, mo
M3MEHEHUIO CTENIEHEN OKMCIEHUSI XUMUYECKHUX JIEMEHTOB);

7) xapakmepuzosamo (onuceiéams) oodUIMe U crennGUIECKHe XMMUYECKHE CBOMCTBA IPOCTHIX U
CJIOXHBIX BEIIECTB, MOATBEPXK/Aas OMHCAHUE TPUMEPAMH MOJICKYISIPHBIX U MOHHBIX ypaBHEHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEaKIIHil;

8) cocmasnames ypaBHEHUS SIIEKTPOJUTUYECCKONW TUCCOLMMAIIMK KHCIIOT, IIEJI0YeH U COJICH;
NOJTHBIE ¥ COKpANIEHHBIC YpaBHEHHS pEaKIUii HOHHOTO OOMEHAa; YypaBHEHHs PEaKIlHid,
HOI[TBCp)K)IaI-OHII/IX CYHICCTBOBEIHI/IG FeHeTH‘IeCKOfI CBA3H MC)K)Iy B€ieCTBaAMu paBJ’II/ILIHI)IX
KJIACCOB;

9) packpviéamb  CYIIHOCTh  OKHCJIHMTEILHO-BOCCTAHOBUTEIBHBIX PEAKIUH  MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKiuii;

10) npocHO3Upoeantb CBOIMCTBA BEIIECTB B 3aBHCHUMOCTH OT HX CTPOCHUSA; BO3MOXKHOCTHU
MMPOTCKAHUA XUMHUYCCKUX npeBpameHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX,

11) ewiuucaams OTHOCHTENBHYIO MOJEKYISPHYIO M MOJSIPHYIO MAacChl BEIECTB; MAacCOBYIO
JIOJTF0 XUMHYECKOT0 3JIeMEHTa 1o (hopMyJie COeIMHEHHST; MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE;
MPOBOAMTD PACU€ThI MO0 YPABHEHUIO XUMUYECKON PEaKINH;

12) credoéamv  mpaBWiIaM  TIOJNB30BaHHUS ~ XUMHYECKOM  MOCYIOH H  J1abOpaTOPHBIM
o0opy/soBaHHEM, a Takke IMpaBWiIaM OOpallleHusl C BelulecTBAaMH B COOTBETCTBUU C
WHCTPYKIIUSMHA TI0 BBITOTHEHUIO JTAOOPATOPHBIX XHMHYECKHUX OIBITOB MO TIOJYYCHHIO U
coOMpaHHIo Ta3000pa3HBIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTO ra3a);

13) npoeooums peakuuu, MOATBEPKIAMONINE Ka4eCTBEHHBIH COCTAaB pPa3IMYHBIX BEIECTB:
pacrio3HaBaTh OIBITHBIM NYTEMXJIOpUI-, OpoMua-, noauia-, kapboHat-, (ocdar-, cunukar-,



cyib(ar-, THAPOKCHI-MOHBI, KATHOHBI AaMMOHHA ¥ HMOHBl M3Y4YEHHBIX METaJJIOB,
IIPUCYTCTBYIOIIKE B BOJHBIX PaCTBOpPaX HEOPTaHUYECKUX BEILECTB;

14) npumensims OCHOBHBIC OIEpAIIMA MBICIUTEIILHOW ACATCIBPHOCTH — aHAJIW3 WU CHHTE3,
CpaBHEHHE, 0000IIIEHUE, CHCTEMAaTU3AIINIO, BBISBIICHUE TIPUINHHO-CIICICTBEHHBIX CBS3CH — JIIst
M3Yy4YEHUsI CBOMCTB BEILECTB U XMMHUYECKUX PEAKIUH; €CTECTBEHHO-HAYUYHbIE METO/IbI MO3HAHUS
— Hal0uoieHre, U3MEpEeHne, MOJICTUPOBaHIE, IKCIIEPUMEHT (pealbHbI U MBICIICHHBIH ).

IMNJIAHUPYEMBIE PE3YJIbTATbBI OBYUEHUSA
Boinycknuk nayuumcesa:
* NOHUMAMDb:

— XMMMYECKYI0 CUMBOJIMKY: 3HAaKM XMMHMUYECKUX 3JIEMEHTOB, (DOPMYJIbl XMMUUECKUX BELIECTB,
YPaBHEHUSI XUMUYECKUX PEAKLUH;

— B@XXHECHMIIME XUMHUYECKHUE IIOHATHA: BEILIECTBO, XMMHUYECKUU DIIEMEHT, aToOM, MOJEKYIa,
OTHOCHUTEJIBHBIE aTOMHAas M MOJIEKYJISIpHAas MacChl, MOH, KaTHOH, aHUOH, XMMHUYECKasl CBSA3b,
3JIEKTPOOTPULATENIBHOCTh, BAJICHTHOCTb, CTENEHb OKWUCIEHHsS, MOJb, MOJIApHas Macca,
MOJIApDHBIA ~ 00BEM, pacTBOPBI, DJIEKTPOJUTHI U  HEIJIEKTPOIUTHI, IJIEKTPOIUTHYECKAs
JMCCOLMALIUS, OKUCIIUTENb U BOCCTAHOBUTEIb, OKUCIIEHUE U BOCCTAHOBIICHHE, TETJIOBOM 3P ekt
peaKIuy, OCHOBHBIE TUIIBI PEAKIIMI B HEOPraHUYECKON XUMUH;

— (I)OpMYJ'H/IpOBKI/I OCHOBHBIX 3aKOHOB H Teopnﬁ XUMHHU: ATOMHO-MOJICKYJIIPHOTO YUCHUA,
3daKOHOB COXpaHCHHUA MACCbl BCIICCTB, IIOCTOSAHCTBA COCTaBa BCHICCTB, ABOFaI[pO;
MNEPpUOANYICCKOro 3aKOHa I[ n. MeHL[eneeBa; TCOpHUH CTPOCHUS aTOMa U YUCHUA O CTPOCHHUU
BCIICCTBA, TCOPUH 3JICKTpOJIPITH‘-ICCKOI71 Jucconan U y4CHUs O XHUMHYISCKOMN pPCaKkuu;

® Has3wvleaniv.
— XUMHUYCCKUC 3JICMCHTHI,
— COCAUHCHUSA N3YYCHHBIX KJIACCOB HCOPTraHNYUCCKUX BCHICCTB,

— OpraHuYecKHe BEIecTBa Mo uX (GopMysie: MEeTaH, 3TaH, TUICH, alleTHICH, METaHOJI, 9TaHOI,
TJIMIEPUH, YKCYCHAsl KMCIIOTa, III0K03a, caxapo3a;

* 00BACHAMD!

— (u3nueckuil cMbICT aTOMHOTO (MOPSAAKOBOr0) HOMEpAa XMMHMYECKOrO 3JIEMEHTa, HOoMepa
TPYIIIBI U MEPHOJA B NEPUOJUYECKON CUCTEME XUMUYECKHUX d1eMeHToB J[. M. MenneneeBa,
KOTOPBIM 2JIEMEHT IIPUHAJUICHKUT;

— 3aKOHOMCPHOCTH HU3MCHCHHUA CTPOCHUSA ATOMOB, CBOMCTB DJICMCHTOB B npeaciiax MajbIX
MepruoaoB u A'FpYHH, a TaKXKe CBOMCTB O6pa3yeMHX HWMHU BBICHIUX OKCUAOB U THAPOKCHUIOOB;

— CYILHOCTb NpOIIecca 3JIEKTPOIUTHUECKON JUCCOLUAMHN U peaKuii HOHHOTO OOMEeHa;
* Xapakxmepuzo8ams.

— XHMHUYECKHE OJJIeMEHThl (OT BOJOpPOJA O KaJlblMsl) HAa OCHOBE WX TIOJIOXKEHUS B
MEePUOANYECKON cucTeMe XuMuieckux aieMeHToB J{. 1. MenneneeBa u ocoOeHHOCTEH CTPOSHUS
X aTOMOB;

— B3aMMOCBA3b MCXKY COCTaABOM, CTPOCHUCM U CBOMCTBaMH HCOPTaHNYCCKUX BCILICCTB,

— XAMHMYECKHE CBOMCTBA OCHOBHBIX KJIAaCCOB HCOPTaHNYCCKUX BCIICCTB (HpOCTBIX BECUIECTB —
METaJUIOB U HEMETAIIJIOB, COEAMHEHUH — OKCHJIOB, KUCIIOT, OCHOBaHUH, aM(pOTEPHBIX OKCUIOB
U TUJIPOKCUJIOB, COJIEN);

* onpeoenamy:



— COCTaB BEIIECTB M0 UX (popmynawm;

— BAJICHTHOCTb U CTETIEHU OKHCIICHUS AJIEMEHTOB B COCIMHEHUU;

— BM/JIbl XUMUYECKOM CBS3U B COEIMHEHUSX;

— THUIIbI KPUCTAIUTNYECKUX PEIIETOK TBEP/IBIX BEIIECTB;

— IPUHAJIEKHOCTD BEMIECTB K ONPEACIIEHHOMY KJIACCy COCIMHEHUI;

— THUIIBI XUMHUYECKHUX PEaKIIHil; — BO3MOXXHOCTb IPOTEKAaHUS PEAKIMil HOHHOTO 0OMEHa;
* cOCmasnAmy.

— CXEMbI CTPOCHHMS aTOMOB IEPBBIX JBAAIATH AJIEMEHTOB mepuoandeckon cucremsl J[. U.
Menneneena;

— (bOpMYJ'IBI HEOPTraHNYCCKUX COCI[I/IHGHI/Iﬁ HN3YUCHHBIX KJIACCOB BEIICCTB,

— YPaBHCHUA XHUMHYCCKHUX peaKuHﬁ, B TOM 4YHCIIC OKHUCIUTCIBbHO-BOCCTAHOBUTCIBHEBIX, C
MOMOIIBIO METOAA SJICKTPOHHOI'O 68.J'IaHC8.;

* be3onacHo obpawamscs:

— C XMMHUYECKOH MOCYI0# U J1abopaToOpHbIM 000PYI0BAHUEM,

* IPOBOOUMb XUMUUECKUL IKCNEPUMEH.:

— MOJTBEPKAAIONIHIA XUMUYECKUN COCTaB HEOPTaHUYECKUX COCIIMHCHHUI;

— MOATBEPXK AN XUMUYECKUE CBOWCTBA U3YUYCHHBIX KJIACCOB HEOPTaHUICCKUX BEIIECTB;

— 1O TOJIyYCHHIO, COOMPAHHI0O W PACHO3HABAHUIO Ta3000pa3HBIX BeEHIECTB (KUCIOPOJA,
BOJIOPO/Ia, YTIICKHUCIIOTO ra3a, aMMHUaKa);

— MO0 ONpPENEeNCHUI0 XJIOPUI-, Cylb(dar-, KapOOHAT-WOHOB W HOHA aMMOHHUS C TOMOIIBIO
Ka4eCTBEHHBIX PEAKIIU;

® gblduUcCiAmbsb.

— MAaCCOBYIO JIOJI0 XUMHUYECKOT0 dJIeMEHTa 10 (popMyIie COeMHEHNS;
— MAacCOBYIO JIOJIO BEILIECTBA B PaCTBOPE;

— Maccy OCHOBHOI'O BEILIECTBA MO U3BECTHOW MACCOBOM J0JIE€ MPUMECEH;
— 00BEMHYIO JIOJTI0 KOMITOHEHTA ra30BOil cMecH;

— KOJIMYECTBO BCHIICCTBA, 00BEM HIu MacCy BCHICCTBA IO KOJIMYCCTBY BCIICCTBA, 06T)éMy niIn
MaccCe pearcHTOB WJIM NPOAYKTOB PCAKIINU;

® UCNnoOJIb306ANb I’lpu06p€n’lé'HHbl€ SHAHUA U YMEHUS 6 npaxmuttecxoﬁ oessmenbHoCmu U
NOBCEOHEBHOU HCUHU!

— 111 0e30MmacHOro OOpaIeHusl ¢ BEIIeCTBAMH M MaTepHallaMH B TOBCEAHEBHOW J>KH3HU H
rPAaMOTHOT'O OKa3aHUs MEPBOI MOMOILIY IIPU 0KOTaX KUCIOTAMH U LET0YaAMH;

— JUTS OO0BSICHEHUS OTJIETIBHBIX ¢dakToB u MIPUPOTHBIX SIBJICHUU;
— JUIL KPUTUYECKOH OIEHKH WH(OPMAIIUK O BEIIECTBaX, UCIIOJIb3YEMbIX B OBITY.

Bbmycmum noJiydum 603MONCHOCHMb HAYUUMbCA?

® Xapakmepuszoeamsvb OCHOBHblE Memoobl NO3HAHUS XUMUYECKUX O00beKmos: Ha6J'IIOJICHI/IC,
HN3MEPCHUEC, SKCIICPUMECHT, MOJACIUPOBAHHUE;

* paznuyame Xumuyeckue o0veKmol (8 cmamuxe):

— XUMHYCCKUC DJICMCHTEI U IPOCTHIC BCIICCTBA,



— MCETaJZIbI KU HEMECTAJIJIbIL (I/I XapaKTCPU30BaTb OTHOCHUTCIBHOCTb IMPUHAAJICKHOCTU TAKHUX
00BEKTOB K TOW WJIM HHOU TPYIIIE);

— OpraHUYecKHe U HEOPraHUUYECKUE COCTMHCHHS,

— TUAPOKCUABI (KUCIOPOACOepkKallle KUCIOThI, OCHOBaHHUSA, aM(bOTEepHbIE THIPOKCH/IbI);
— OKCH/JIBI Hecosieo0pasyolye u cojaeodpasyomue (KUCIOTHbIE, OCHOBHBIE, aM(OTEpHBIE);
— BAJICHTHOCTb U CTETIEHb OKUCIICHHUS;

— CHUCTEMATHYECKHUE U TPUBHAIBHBIC TEPMHUHBI XUMUYECKOM HOMEHKIIATYPHI;

— 3HAKOBYIO CHUCTEMY B XUMUU (3HAKU U (HOPMYIIbI, MHACKCHl U KO3(D(PUIIMEHTHI, CTPYKTYpHBIE
U MOJIEKYJISIpHbIE (DOPMYJIBI, MOJIEKYJISApHBICE M HWOHHBIC YPAaBHEHUS PpEaKIUi, IOJHbIE U
COKpaIlEHHbIE HOHHBIC YpaBHEHHs peakUWil, TePMOXMMHYECKHE YypaBHEHUsS, O00O3HaueHUs
CTETIEHU OKUCJICHUS U 3apsia HOHA B POPMYIIe XUMUYECKOTO COCIMHEHHMS);

* paziuuamos Xumuieckue 00bekmol (6 OUHAMUKE):

— (pu3uveckre U XMMHYECKHE CTOPOHBI TPOIIECCOB PACTBOPECHHUS U AUCCOIUAINY;
— OKHCITUTEIIbHO-BOCCTAHOBUTEIILHBIC PEAKIIUH U PEAKIMU OOMEHA;

— CXEMBI U YPaBHEHHS XUMUICCKUX PEAKITUIA;

* COOMHOCUMb.

— JK30TEPMUYECKHE PEAKIIUU U PEaKIIUU TOPCHHUS,

— KaTaJIMTUYECKUE U (DepMEHTATUBHBIC PEAKIINY;

— METaJul, OCHOBHBIA OKCHJI, OCHOBaHHUE, COJIb;

— HEMEeTaJll, KUCJIOTHBIA OKCHUJI, KUCIIOTY, COJIb;

— CTpOCHHE aToMa, BUJ XMUMHYECKOW CBSI3U, THUI KPUCTAJUIMYECKOH pEmETKH M (pusmyeckue
CBOMCTBA BEILECTBA;

— HaxXO0XJICHUC 3JICMCHTOB B ITPUPOAC U IIPOMBIIIIICHHBIC CITOCOOBI UX MOJIYyYCHHU,
— HCO6XOI[I/IMOCTB XUMHYECKOT'O IMTPONU3BOJACTBA U Tpe60BaHHfI K OXpaHe 0pr>1<a10m6171 Cpeabl;

— HeO6XOI[I/IMOCTB MNPUMCHCHUA COBPCEMCHHBIX BCIICCTB M MATCPUAJIOB U Tpe60BaHHI7[ K
3I0POBBECOCPEIKEHHUIO;

* 8b106UCAMY U IKCNEPUMEHMATILHO NPOBEPAMb 2UNOME3bl 0 XUMUYECKUX CBOUCMEAX 8euecms
Ha OCHOBe UX COCMABA, CMPOeHUs U NPUHAONEHCHOCMU K ONpeoeléHHOMY Klaccy (spynne)
seujecms, * NPOSHO3UPOBAMb CHOCOOHOCMb Beujecmea Npos6IsAmb OKUCIUMENbHbIE UTU
80CCMAHOBUMENbHBIE CBOUCMEA C VUEMOM CMeneHel OKUCIeHUs JJIeMEeHMOo8, 8X00AuuUx 8 e20
cocmas, a makdce HNPOOYKMO8 COOMBEMCMBYIOWUX —OKUCIUMENbHO-80CCMAHOBUMENbHbIX
peaxkyuii;

* cocmaeiiimsb YpAGHEeHUs peakuud C yuacmuem munudHvlx oxucaumenel u 80CCmManosumernel
HA OCHO6€ 2J1IEKMPOHHO20 6ClJZClHCC1,'

*  ompeodenimv  B03MOJNCHOCMb  NPOMEKAHUA  XUMUYECKUX  peakyuii  Ha  OCHO8e
INEKMPOXUMULECKO20 PAOA  HANPANCEHUU Memannos, paod 21eKmpoompuyamenbHoCmu
HeMemainios, mabauysbl pacmeopumMocmu U Y4éma yCio8ull nNpo8eoeHUs peaxkyuil;

* IPOBOOUMb PACUEMBL NO XUMUYECKUM POPMYNAM U YPAGHEHUAM.:
— 17151 BBIBOZIA (POPMYJTBI COEAMHEHUS TT0 MACCOBBIM JIOJISIM 3JIEMEHTOB;

— JJI1 IIPUT'OTOBJICHUS PACTBOpPA C UCIIOJIb30BAHUEM KPUCTAJITIOTUAPATOB,



— JUIs HAXOXKJECHMUSI JOJIM BbIXOJA MPOAYKTA PEAKUUU IO OTHOLIEHHUIO K TEOPETHYECKH
BO3MOXKHOMY;

— ¢ ucnoiib3oBanueM npasuia ['eit-Jlroccaka 06 00bEMHBIX COOTHONICHUSIX T'a30B;
— C HCIIOJIb30BAaHUEM TOHATHH «KMOJIbY, KMMOJIbY, «IUCIO ABOTaIPOY;
— 110 TCPMOXUMHUUYCCKUM YPAaBHCHHUAM PCAKIINH,

* NPOBOOUMb XUMUUECKUL IKCHEPUMEHM C HEYKOCHUMENbHbIM COONI00CHUEeM NPAGUl MEeXHUKU
bezonacHocmu:

— 110 YCTaHOBJICHHUIO KAYECTBCHHOI'O U KOJIMYCCTBCHHOI'O COCTaBa COCANHCHMUS;
— IIPpH BBIIIOJIHCHUHN UCCIICAOBATCIILCKOI'O IIPOCKTA,
— B JOMalIHUX YCJIOBUAX,

* UCNONBL308aMb NPUOOPEeMEHHBIE KAIOYeble KOMNemeHyuu Oisl BbINOJHEHUs NPOeKmos U
VUEOHO-UCCIe008AMENbCKUX — pabom  Nno  U3YYeHuro  Ce0UCms, Cnocobo8 NOAVHeHUs U
PACNO3HABAHUSL BEUECTE;

* onpeoenams UCMOYHUKY XUMUYECKOU UHDOopMayuu, npeocmasiams CHUCOK UHDOPMAYUOHHBIX
pecypcos, 8 mom uyucie u Ha UHOCMPAHHOM S3blKe, 20MO8UMb UHDOPMAYUOHHBIL NPOOVKM U
npe3eHmosams €20,

* 00BEKMUBHO OYEHUBAMb UHPOPMAYUIO O 8eUecmBaX U XUMUUECKUX NPOYeccax, KpUmuyecku
OMHOCUMbCSL K NCeBOOHAYUHOU UHDOpMayuu, HedoOPOCOBeCMHOU peKlame 8 CPeoCcmeax
Maccosotl ungopmayuu,

* co30a6amsb MoOenU U cxemol O peuleHus y4eOHbIX U NO3HABAMENbHbIX 3a0a.
COJIEPKAHUE YYEBHOI'O ITIPEJIMETA
8 KJIACC

HepBOHaqa.}Ibele XUMHNYECCKHUE TTIOHATHUSHA

[Ipenmer xumuu. Ponp Xxumum B KM3HM 4YenoBeka. Tena um BemectBa. duznueckue
CBOMCTBA BENIECTB. ATperaTHOE COCTOsSIHUE BemlecTB. [loHsATHE 0 METOMaxX MO3HAHHS B XUMUH.
XuMus B cucteme HayK. YucTsie BemiecTBa U cMecu. CriocoObl pasieieHus cMeceit.

ATOMBI M MOJNEKYNIbl. XUMUYECKHE dIeMEHThl. CHMBOJBI XUMHUYECKHX JJIEMEHTOB.
[TpocTeie U ClIOKHBIE BElIeCTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumuyeckass Qopmyna. BaneHTHOCTH aTOMOB XHWMHUYECKHX DJIEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BemiecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBast 10J11 XUMHUYECKOI'O JIEMEHTA B COEMHEHHH.

du3ndyeckue M XUMHYCSCKUE SIBJICHUS. XUMHUYECKas peakmus ¥ e MpH3HAKUA. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYECKUe ypaBHeHUs. Kinaccupukamms XUMHIECKUX PEaKIuid
(coenuHeHus, pa3IoKeHHs, 3aMEIICHUs, 0OMEHA).

XUMHUYECKUH IKCTIEPUMEHT: 3HAKOMCTBO ¢ XMMHUYECKOM MOCYI0M, C MpaBUIaMu pabOTHI
B naboparopun U mnpuémMamu oOpaiieHusi ¢ 1ab0paTOpHBIM O0OpYIOBAaHUEM; HU3YYCHUE U
onrcanue PU3NIECKUX CBOMCTB 00pa3llOB HEOPTraHMUYECKHUX BEIUIECTB; HAOM0IeHHE (DU3MUECKUX
(aBieHWE BOCKA, TasHUE JIbJa, paCTUpPaHHUE caxapa B CTYIKe, KUIIEHWE W KOHACHCAIIUS BOJIbI)
U XUMUYECKUX (TOPEHHE CBEYM, MPOKATMBAHUE METHOW IMPOBOJIOKH, B3aMMOJICHCTBUE MeENa C
KHCJIOTOW) SIBJICHHM, HAOIIOJIEHNE W ONMHCAHHUE MPU3HAKOB MPOTEKAHUS XUMHUYECKUX PEAKITU
(paznmoxeHue caxapa, B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOpUAOM Oapusi, pa3ioKeHHe
ruapokcuaa menu(Il) mpu HarpeBanuu, B3aumojieiicTBre xene3a ¢ pactBopoM conu Meau(Il));



H3y4deHHUe Croco0OB pas3feieHusi cMeced (C OMOIIBI0 MarHuTa, (PUIbTpOBaHWE, BhITIAPUBAHUE,
TUCTHIUISAIMS, XpoMmaTorpadus), TpOBEJACHHE OYUCTKUA TOBAPEHHOW CONU; HAOIIOJeHHE |
ONMCAHUE PE3YJIbTaTOB IPOBEICHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHUsI MacChl;
CO3JIaHuE MOjIeNIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).
Jlemoncmpayuu
» Koyutekiust MaTepualioB U U3/1EJIUN U3 HUX.
* Mopenu, ucnonb3yeMble Ha ypokax Gpu3uku, OMoioruu u reorpapuu.
* O0OBEMHBIE U IAPOCTEPKHEBBIE MOJEIN HEKOTOPBIX XUMUYECKUX BEIECTB.
* Moaenn KpucTalInyecKuX PemeToK.
» Cobupanue npubopa i MOJTY4YEeHHUs Taza ¥ MPOBEPKa ero TePMETUYHOCTH.
* Bosronka cyxoro Jip/ia, noja Ui HaTaiuHa.
* ArperaTHbie COCTOSIHUSI BOBI.
* Paznienenue AByX HECMEIIMBAIOMIMXCS KUJIKOCTEN C TOMOIIBIO IETUTEILHON BOPOHKH.
 Juctunnstop u ero padoTa.
* YcraHnoBka Aiis GUIbTpoBaHUS U €€ padorTa.
* YcraHoBKa IS BbIapuBaHus U e€ paboTa.
* Konnexiust ObITOBBIX TPHOOPOB A1 (GUIBTPOBAHUS BO3AYyXA.
* Pasnmenenme kpacsmero BemecTBa ¢uioMactepa € TOMOIIbI0  MeTona OyMaKHOU
xpomaTorpadum.
* Moienu aJlsIOTPOITHBIX MOIU(DHUKAIMNA YTIepOaa U CEPHI.
* [TonmyueHnue 030Ha.
* [TopTpeTsl . 4. bepuenunyca u /1. 1. Menneneena.
* KopoTkonepuoaHbelii ¥ JUIMHHONIEPUOIHBIM BapuaHThl nepuogudeckoil cucremsl JI. H.
Menneneena.
* KoHCTpynpOoBaHue MIAPOCTEPKHEBBIX MOJIENIEH MOJIEKYI.
* Annapar Kunmna.
* Paznoxenue Ouxpomara aMMOHHSI.
* ['opeHue cepbl U MArHUEBOM JICHTHI.
* [Toptpetst M. B. JlomonocoBa u A. JI. JlaByasse.
* ONBITHI, WIUTIOCTPUPYIONIHNE 3aKOH COXPAHEHHUS MaCcChl BEIIECTB.
* T'openue docdopa, pacTBOpeHHE MPOAYKTAa TOPEHUS B BOJE M HCCIEAOBAHHE IMOJYYEHHOTO
pacTBOpa JAKMYCOM.
* B3auMo1ercTBrE CONSHON KUCIOTBI C IMHKOM.
* [Tonyuyenne ruapoxcuaa meau(Il) u ero pasnoxxkenue npu HarpeBaHUU.
Jlabopamopnvie onvimol
. O3HaKOMJICHHUE C KOJUIEKIIMEH J1a00paTOPHON MOCY/IBI.
. [IpoBepka repMeTUIHOCTH TPpHOOpa JIJIs TTOTYICHHS Ta30B.
. O3HaKOMJIEHHE ¢ MUHEpajIaMH, 00pa3yrOIUMH IPAHHUT.
. [IpuroroBieHue reTepoOreHHON CMECH MOPOIIKOB CEPHI € KEIE30M U UX pa3/ielieHuE.
. BanmogeiicTBre pacTBOPOB XJIOPHUAOB U MOTUIOB Kausl C paCTBOPOM HUTpaTa cepedpa.
. [lonyuyenue runpoxcuaa meau(ll) u ero B3aumoielicTBHE C CEPHOM KUCIOTOM.
. B3aumopeiicTBue pactBopa co/ibl C KUCIOTOM.

0O NO Ol WODN B

. IlpoBepka 3akoHa COXpaHEHHs] MacChl BEIISCTB Ha NpUMEpe B3aUMOJCHCTBHS MIETIOYH C
KHCJIOTOM.

9. IlpoBepka 3akOHAa COXpaHEHHsI MAacChl BEIIECTB HAa MpPUMEpPE B3aUMOJCHCTBHS MIETOYH C
conbto xene3za(lll).



10. PaznokeHne nmepokcuia BOAOPO/Ia ¢ MOMOIIbio okcuaa mapranmna (IV).

11. 3amereHue xene3omM MeAU B MEAHOM KYTOPOCE.

Buvituucnenusn:

OTHOCHUTENBHON MOJEKYJISIPHOW Macchl BEIIECTB. MaccoBOM J0IM XMMHYECKOIO 3JIEMEHTA 110
dbopMyIie coeTuHEHUSI.

Ilpakmuueckasn paooma Nel "Ilpasuna padbomel ¢ nadvopamopuu u npuémol odpauwieHus ¢
nadopamopuwvim 06opyoosanuem’’

Ilpakmuueckan paooma Ne2 "Pa3zoenenue cmeceil (Ha npumepe o4UCmKU nosapennoi coau)"

Ba:xneiinue npeacraBuTe/ M HEOPraHMYECKMX BelIeCTB

Boznyx — cmech razos. CocraB Bo3zayxa. Kucinopog — 31eMEHT M IPOCTOE BEILECTBO.
Haxoxnenne kucnopona B mpupoje, GU3n4eckue U XUMHUIECKHEe CBOMCTBA (PEaKkIi TOPEHUs).
Oxcunpl. Ilpumenenne xkucimopoga. CrocoObl MOMyYeHHS KHUCIOpOJa B J1a0OpaTopuud H
npombIuieHHOCTH. KpyroBopoT kuciopoga B mpupoge. O30H — aJmIOTpONHAs MOIU(PUKAIHS
KHCITIOpO/Ia.

TennoBoit 3pdexT XUMHUYECKOW peakluuu, TEPMOXHUMHUYECKHE YpPaBHEHUS, S5K30- H
SHIOTEPMHUUYECKHE peakuuu. TOIUIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO 3 (deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bogopon — »nemeHT M mpocroe BewiecTBo. HaxoxaeHue Boaopoja B INPUPOJE,
¢u3nyecKkue 1 XUMHUYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. Kuciorel u comnu.

KonunuectBo BemectBa. Moisib. Mossipaas macca. 3akoH ABorajpo. MossipHblii 00bEM
ra3oB. PacuéTsl 0 XUMHUYECKUM YPaBHEHUSIM.

Odusnyeckue cBoWcTBa BOJbl. Boma kak pactBoputens. PactBopbl. HaceimeHHbsie u
HEHACBHIIIEHHbIE PACTBOPBL. Pacmeopumocms gewjecma 8 600e (Kypcugom oOO3HaAYeH yueOHblil
mamepuan, KOMOPbIL U3VUAEMCs, HO He BbIHOCUMCSA HA NPOMEICYMOYHVIO U UMO208YVI0
ammecmayuro). MaccoBass 05 BelleCTBA B pacTBOpe. XHMHYECKHE CBOWCTBA BOJBI.
OcHoBanus. Posb pacTBOpOB B MpUPOJE U B KU3HU 4esoBeka. KpyroBopoT Boasl B IIpUpOJE.
3arpsizHeHue NpupoaHbIX BoJ. OXpaHa U OUYHMCTKA IPUPOIHBIX BOJ.

Knaccudukanmss neoprannuecknx coenunenuit. Oxcuapl. Knaccuduxaius OKCHAOB:
coJieoOpasyroriue (OCHOBHBIE, KUCTOTHBIC, aM(OTEepHBIE) U HecosieoOpaszyromue. HomenknaTypa
OKCHJIOB (MEXAyHapoaHas U TpuBHajibHas). Dusnueckne M XUMHUYECKHE CBOWCTBAa OKCHJIOB.
ITony4yenue okcua0B.

OcHoBanus. Knaccupukanuss OCHOBaHMH: INENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenknatypa ocHOBaHMIl (MeXayHapogHas W TpHuBHajbHas). PU3NUECKHE U XUMHUYECKUE
cBoOMcTBa OCHOBaHUU. [loirydeHnre oCHOBaHUN.

Kucnorsl. Knaccudukanus kucinor. HomeHknaTypa Kuciaor (MexAyHapoAHas U
TpuBHasbHasA). PU3nueckue U XUMUYECKUE CBOMCTBA KUCIOT. Psn aktuBHOCTH MetamioB H. H.
bekerosa. [loyueHnne Kucior.

Comu. Homenknatypa coneil (MeXIyHapoaHas U TpuBHaibHasi). Dusmueckue u
XUMHUYECKHE cBOMCTBa cotiel. [lomyduenue conen.

I'enernueckas cBA3b MEXKAY KJacCCaMH HEOPraHMYECKUX COEIUHEHUM.

XHWMHUYECKUN SKCIIEPUMEHT: KAa4ECTBEHHOE OIPEEIICHUE COAEP KAHMUS KHUCIOpoJa B
BO3/yX€; OJy4YeHue, coOupaHue, paclio3HaBaHUE U U3y4eHHE CBOMCTB KUCIOPO/1a; HabIroieHne
B3aMMOJICHCTBHS BEIIECTB C KHCIOPOJAOM U YCIOBHSI BO3HMKHOBEHHS M MPEKpAIleHUs TOpEeHUs
(mokapa); O3HAaKOMJICHHE C O00pa3llaMd OKCHIOB W OIHMCAHWE WX CBOWCTB; IMOJYYCHHE,
coOupaHue, pacro3HaBaHME U H3Y4YEHHE CBOMCTB BojaOpoAa (TOpeHue); B3auMOJEHCTBHE



Bozopoaa ¢ okcugoMm Menu(Il) (Bo3MOXHO HCMOIB30BaHHME BHUACOMATEPUAIIOB); HAOIIOICHHE
00pa3I10B BEIIECTB KOJIUYECTBOM | MOJIb; HCCIeIOBaHINE OCOOCHHOCTEH paCTBOPEHUS BEIIECTB C
Pa3JIMYHON PACTBOPUMOCTBIO; IPUTOTOBJIECHUE PACTBOPOB C ONPEACIEHHOM MACCOBOM JOJIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOJICUCTBHE BOABI C METAUIaMU (HATPUEM M KaJIbLIUEM)
(BO3MOHO HMCHOJB30BaHUE BUECOMATEPHUAIIOB); OMpPEACIICHUE PACTBOPOB KUCIOT M WICJIIOYEH C
MOMOUIbI0 HMHJUKATOPOB; HCCIEAOBaHUE O0Opa3lloB HEOPTaHWYECKUX BEIIECTB PA3IMYHBIX
KJIaCCOB; HAOIOZICHHE W3MEHEHHs OKPAacKU HHIMKATOPOB B PacTBOpax KHUCIOT U IIEJoYei;
uzydyeHue B3aumopelictBus oxcuaa wmeau(ll) ¢ pacTBopoMm cepHOM KHUCIOTBI, KHUCIOT C
METaJUIAMM, PEaKIUi HEUTpalM3aluu; IOJyYEeHUE HEpPAaCTBOPHUMBIX OCHOBAHUM, BBITECHEHUE
OJIHOTO0 MeETajula JIPYTMM K3 pacTBOpa COJH; PEIICHHE SKCHEPUMEHTAIbHBIX 3aJad IO TeMe
«Baxuneinmme Ki1accel HEOPraHUYECKUX COCIUHEHUN».

Jlemoncmpayuu

* OnpeneneHue coepaHus KUCIOPOa B BO3IyXeE.

* [lomydyeHue Kuciaopoaa paznoKeHUEM IEPMAHTaHaATa KaJlusl U IIEPOKCU]Ia BOAOPOAA.

* CoOupanue KHCI0poia METOIOM BHITECHEHHSI BO3/1yXa U BOJIBI.

* Pacnio3HaBaHue KuCI0poaa.

* ['openue marnus, xxenesa, yris, cepsl U hocdopa B KUCIOPO/IE.

» Konnekuust OKCHI0B.

* [lomyuenue, cobupanue u pacrio3HaBaHUE BOJIOPOIA.

* ['openue BoxopoJa.

* BzaumonerictBue Bojoposa ¢ okcugom meau(Il).

» Koytekiusi MUHEpaibHbIX KUCIIOT.

* [IpaBuio pa3daBieHus: CEPHOI KUCIOTHI.

» Komnekuus comnen.

* Tabnuia pacTBOPUMOCTH KUCIIOT, OCHOBAHHI U COJIEH B BOJIE.

* HexoTopble MeTallIbl, HEMETAJLJIbI U COEAMHEHUS C KOJIMYECTBOM BEILIECTBA, PABHBIM | MOJIb.

* Moaenb MossipHOro 00bEMa ra3000pa3HbIX BELIECTB.

» Konnekiust OCHOBaHUM.

Jlabopamopnvie onvimol

12. TlomyTHEHHE U3BECTKOBOM BOJIBI IPHU MPOITYCKAHUH YTIIEKHUCIIOTO ra3a.

13. [MonydeHnue BogOpOIa B3aUMOICHCTBUEM IIMHKA C COJITHON KHUCIOTOM.

14. Pacno3HaBaHUE KUCIOT C MMOMOIIBIO0 HHANKATOPOB.

15. 3meHeHne OKpacku MHIMKATOPOB B IIEIOYHO cpesie.

16. O3HakoMIIeHHE C TIpernapaTamMy JOMAIIHEeH WU IKOJILHOM anTeyKu: pacTBOpaMH MEpOKCHIa
BOJIOPO/Ia, CIUPTOBOM HACTOMKHM 10/1a, aMMHAK.

17. BzaumoielicTBHE OKCH/Ia KAJIBIIHS C BOJIOH.

18. [TomyTHEHUE H3BECTKOBOU BOJIHI.

19. Peakuust HEUTpaATU3AIINH.

20. IMonyuyenue ruapoxcuna menu(1l) u ero B3anmoiefcTBHE C KUCIOTOM.

21. Paznoxenue ruapokcuaa meau(1l) mpu marpeBanum.

22. BzauMoelicTBHE KUCIOT C METaJJIaMHu.

23. B3auMoelicTBUE KUCIOT C COJSIMH.

24. O3HaKOMIICHHE C KOJUICKITUEH COJICH.

25. B3aumoneticteue cynbdara meau(Il) c sxene3om.

26.B3anmonencTBrE COJIEN C COJISIMU.



27. I'enetnueckas CBsI3b MEX]y KacCaMHU HEOPraHMYECKHX BEUIECTB Ha MPUMeEpPEe COeTUHEHUI
Meu.

Buvituucnenusn:

Pacuérpl 00bEMa KOMIIOHEHTA Ta30BOM CMECH IO €ro 00BEMHOM osie U HaoO0opoT. Pacuérsl ¢
UCTIOJIb30BAaHUEM TIOHSATHH «KOJIMYECTBO BEIECTBA», «MOJIIPHAS MAaccay, «MOJSIPHBIA 00BEM
ra3zoB», «4uciao ABoraapo».Pacdérbl, cBs3aHHbBIE C HCIOIb30BAHUEM TOHATUS «MaccoBas JOJIs
pPacTBOPEHHOIO BELIECTBAY.

Ilpakmuueckan paooma Ne3 "Ilonyuenue u cooupanue Kuciopooa, uyuenue e2o ceoucma'"
Ilpakmuueckan paooma Ned "Ilonyuenue u cooupanue 600opooa, uzyuernue e2o ceoiicmas’’
Ilpakmuueckaa padoma Ne5 "Illpuzomoenenue pacmeopoe ¢ onpeodenénnol maccogoi 0onei
pacmeopénnozo eeuwecmea’’

Ilpakmuueckan paboma Ne6 "Pewenue 3xcnepumenmanvnovix 3adoau no meme ""Ocnosnule
Kaccel HeopzaHu4yecKux coeounenuiu'"

Iepuonuveckuii 3axkon u Ilepumoaumyeckass cucremMa xumu4deckux 3jementoB JI. U.
MenpaeneeBa. CTpoeHue aToMOB. XMMUYeCKasl CBsI3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuun

IlepBble MONBITKH KIacCU(DUKALMU XUMHUYECKUX 53JIeMeHTOB. [loHsTHEe 0 Trpynmnax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAIUIbI, TaJIOr€Hbl, UHEPTHBIE Ia3bl).
DJIeMEeHTHI, KOTOphIe 00pa3yIoT aM(OTepHBIE OKCUIBI M THAPOKCHJIBI.

Ilepnonnueckunt  3akoH. Ilepuogmdeckas  cuctemMa  XMMHMYECKHUX  DJIEMEHTOB
1. U. MenneneeBa. KopoTkonepuoanas u aAauHHOTIEpHOAHAS Gopmbl [leproandeckoit cucteMsl
xumuueckux anemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynnel. PU3NYECKUN CMBICI
HOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUOJA U IPYIIIBI JIIEMEHTA.

Crpoenne aromoB. CocraB aromsbIX szaep. HW3oromsl. Onektponsl. CTpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB NepBbIX 20 XUMHUECKUX 3J1eMeHTOB [leproanyeckoit cuctembl
. . MenneneeBa. XapakTepUCTHKAa XUMHUYECKOrO JJIEMEHTA IO €ro IIOJIOKCHUIO B
ITepuoanueckoit cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH M3MEHEHMs paJinyca aTOMOB XUMHUYECKHX AJIEMEHTOB, METaNIMYECKUX
Y HEMETaJNIMYECKUX CBOMCTB MO TpymnaM M nepuoaam. 3Hadenue llepuoanueckoro 3akoHa u
Ilepponnueckol CHCTEMBl XMMHMYECKUX JJIEMEHTOB Ul Pa3BUTHS HAykKu W npaktuku. [[. M.
MeHaeneeB — yd€HBIN U TPaXkIaHNH.

Xumnueckass ~ cBs3b.  KoBajeHTHas — (mojsipHas W HEMOJIsIpHasl)  CBS3b.
DNEKTPOOTPULIATEIBHOCTh XUMUYECKUX IEMEHTOB. FloHHAas1 CBA3b.

Crenenp  okucinenus. OKHUCIHUTEIbHO-BOCCTAHOBUTENbHBIE  peakuuu. IIponeccsl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

XUMUYECKHI SKCIIEPUMEHT: H3y4eHHE OO0pa3lioB BEIIECTB METAIJIOB M HEMETaJIOB;
B3aUMOJICVCTBUE THJIPOKCUAA [IMHKA C PACTBOPAMH KHCJIOT W IIEJIOYEH; IPOBEIEHUE OIBITOB,
WUTIOCTPUPYIOIIMX MPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue, peakuuu
pa3JI0kKEHUS, COETUHEHNS).

Jlemoncmpayuu

e Paznuynbie popMbl TaOIUI] TEPUOANIECKON CUCTEMBI.

* MoaenupoBanue noctpoeHus nepuoandeckoit cucremsl /1. 1. Menneneena.
* Moenu aTOMOB XUMHUYECKHUX JJIEMEHTOB.

* Mojienu aTOMOB 3JIEMEHTOB 1—3-T0 Iepuo/I0B.

* Buneopparments! u cnaiiipl «loHHasE XUMHUYECKast CBA3bY.



e Komeknys BemecTs ¢ HOHHOU XUMHUYECKOU CBSI3bIO.

* Mojieau MOHHBIX KPUCTAIUINYECKUX PEIIETOK.

* Buneodparments! u crnaiiapl «KoBaeHTHAsE XUMUYECKask CBS3bY.

* Koutekiiust BeecTB MOJIEKYJIIPHOTO U @aTOMHOTO CTPOSHHUSI.

* Mojieau MOJIEKYJISIPHBIX U @TOMHBIX KPUCTAUNIMYECKUX PEIIETOK.

* BuneodparmenTs u ciaiiapl «MeTaminyeckass XUMHUYECKask CBSA3bY.

» Komteknust «MeTauibl U CILIaBbI».

* B3aumoelicTBre IMHKA C CEPOM, COJITHOM KUCIOTOM, Xiopuaom meau(1l).
* ['opeHue mMaraus.

* B3aumoencTBUE XJIOPHON U CEPOBOJOPOAHON BOJBI.

Jlabopamopnvie onvimol

28. Ilonyuenune aMm(pOTEPHOTO THIPOKCH]IA U HCCIICIOBAHUE €TO CBONCTB.
29. UzroroBreHune MoJIeN1, WIUTIOCTPUPYIOLIEH CBOMCTBA METAIITMUECKOM CBS3H.

MexnpeaMeTHbie CBSA3H

Peanu3anust MeXIpeIMETHBIX CBsI3€d MPU U3YyYCHUH XMMHU B 8 KJlacce OCYIIECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK © MOHSTHH,
SBIISIOIINXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBCHHO-HAYYHBIC TOHSATHUS: HAyYHBIM (aKT, THUIOTE3a, TEOpHUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsi,  MEePUOJUYHOCTh,  HAOMIOJCHHWE,  JIKCICPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE.

®dwu3uka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIHUI, H30TOIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJA, AJIEKTPUYECKUN 3apsi, BEUIECTBO, TeJO0, O0BEM, arperaTHoOe
COCTOSTHUE BEILECTBA, ra3, (U3WYECKUE BETUYMHBI, €IUHHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3461, ComHIIE.

buonorus: porocunres, npixanue, 6uochepa.

l'eorpadusa: armochepa, ruapocdepa, MuUHEpallbl, TOPHBIE TMOPOJbI, TOJE3HBIC
HCKOTIaeMbIe, TOTUTHBO, BOJIHBIE PECYPCHI.

9 KUIACC
IHoBTOpeHue u 0000mIeHNe CBeleHUI 0 Kypcy 8 kiacca

bunapusie  coemunenus.  Okcuapl  cojeoOpasyrolue W HECoJIeoOpa3yrolIue.
['unpokcunbl: OcHOBaHUS, aM(OTepHbIE TUIPOKCHUIBI, KHUCIOPOACOJACPKAIINE KHUCIOTHI.
Cpennue, Kuclble, OCHOBHBIE W KOMIUIEKCHBbIe colu. OO00O0IeHne CBEICHUNH O XUMHYECKHX
peakiusax. Knaccudukarus XuMUIeCKUX peakluid Mo pa3IUYHbIM MIPU3HAKAM: COCTaBY U YHUCTY
pearupyromux U 00pa3yroluxcs BellecTB, TEIUIOBOMY 3¢ (heKTy, 00paTUMOCTH, W3MEHEHUIO
CTETIEHEH OKHCIIEHUS DSJEMEHTOB, OOpPa3yIONIMX pEarupyrollfe BemecTBa, arperaTHOMY
COCTOSIHUIO DPEarupyroninx BeIIeCTB, WCIOJIb30BaHMIO Karanuiaropa. [loHATHE O CKOpOCTH
XUMHUYECKOH peakiuu. DakTopel, BIUAIONME HA CKOPOCTh XMMHUYECKHX PEAKIHi: TpHpoJa
pearupyrommx BENIECTB, WX KOHIIEHTPAlWs, TeMIlepaTrypa, IUIONIab COIMPHUKOCHOBEHUS,
HaIM4Yue Katanuszaropa. Karamms.
Jlemoncmpayuu
* O3HaKOMJICHHE C KOJIJICKITUSIMU METAJUIOB U HEMETAJLIOB.
* O3HaKOMJICHHE C KOJUIEKIUSIMHU OKCHUJIOB, KHCIIOT U COJIEH.
* 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEaKIIUU OT IPHUPOJIBI PEarupyONuX BEIIECTB.
* 3aBUCUMOCTD CKOPOCTH XHUMHUYECKOM peaklny OT KOHIICHTPAIIUN PEearnpyrOIINX BEIICCTB.



* 3aBHCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT IUIOIIAJN COMPUKOCHOBEHUS PEarnupyronnx
BEIECTB (KUIISAIINUNA CITON).

* 3aBHUCUMOCTh CKOPOCTH XMMHUYECKOM pPEeaKIuu OT TEMIIEPATyphl pearupyronux BelecTB.
Jlabopamopuvie onvimul

BzaumopeiicTBue aMMHuaka v XJa0poBOI0POAA.

Peakuus HeWTpanuzanuu.

Hab6nronenue TemnoBoro 3 dexra peakiny HeUTpaTu3aiuH.

B3aumopeiicTBue cepHoi KUCIOTHI ¢ okcuaoM meau(1l).

Paznoxenune nmepokcuaa BoI0po/ia C TOMOIIBIO KaTana3bl KapToders.

I

3aBUCUMOCTh CKOPOCTH XHMHYECKOM pEaKIUMU OT MPHUPOJbl pEearupyrollux BelIecTB Ha

prUMepe B3aMMOJICHCTBHS PaCTBOPOB THOCYJIb(aTa HaTpus U XJopuaa 6apus, Tuocyibhara

HATPHS U COJITHON KHUCIIOTHI.

7. 3aBUCUMOCTh CKOPOCTM XHMMHYECKOM peakuuu OT TMPUPOJbI METaUIOB IMpH HUX
B3aMMOJICHCTBHUH C COJISTHOM KHCIIOTOM.

8. 3aBHCHMOCTb CKOPOCTH XMMHUYECKOHN PEaKuu OT MPHUPObI KUCIOT MPU UX B3aUMOJICHCTBUH
C JKEJIe30M.

9. 3aBHUCHMOCTb CKOPOCTU XMMHUYECKOM peakluu OT TEMIEPATypPHI.

10. 3aBUCUMOCTH CKOPOCTH XUMUYCCKOW PEAKIIUU OT KOHIICHTPAIUH.

11. 3aBUCUMOCTH CKOPOCTHM XHMHYECKOM peakuuu OT IUIOIMIaJd  COINPUKOCHOBEHHS
pearupyoIux BelecTs.

12. 3aBUCUMOCTBCKOPOCTH XHMHUYECKOHN pEakIiy OT KaTaanu3aTopa.

XuMHYeCcKHEe PeaKIii B PACTBOPAX YIEKTPOJIUTOB

[TonsTre 00 SIEKTPOIUTUYECKON AUCCOIUAIMK. OJIEKTPOIUTHI W HEIIEKTPOJIUTHI.
MexanusM auccolManui  3JIEKTPOJIMTOB C  Pa3jM4HbBIM  XapakTepoM cBA3u. (CTemneHpb
AIIEKTpoNUTHYEeCKON auccoruanuu. CuiabHble U ciaaldble AIeKTponuThl. OCHOBHBIC MOJIOXKEHUS
TEOPUU DIEKTPOIUTHUECKON auccouunanuu. Knaccudukamnys MOHOB U uX cBoicTBa. KUCIOTHI,
OCHOBAHUS U COJIM Kak JEKTponuThl. VX knaccuduxanus u aucconuanus. O0Ime XuMuIecKre
CBOMCTBA KHCJIOT: U3MEHEHUE OKPACKH WHIMKATOPOB, B3aUMOJICHCTBHE C METaJUIAMH, OKCHUIaMHU
U THAPOKCHUJIAMUA METAJUIOB U COJSIMU. MOJIEKYIsIpHbIE U MOHHBIC (TIOJHBIE U COKPAIIEHHBIC)
yYpaBHEHUs peaknuil. XUMUYECKHA CMBICI COKPAIIEHHBIX YPAaBHEHWM. Y CIIOBHS NPOTEKAHUS
peakiuii MeXIy SJEKTPOJIUTaMH 10 KOHIA. Py akTUBHOCTH MeTayuioB. OOmIuMe XUMHUYECKHe
CBOICTBa IIeJOYEH: B3aMMOJECHCTBUE C KUCIOTAaMHU, OKCHUAAMH HEMETaslIoB, colisiMu. OOmue
XMMUYECKHE CBOMCTBA HEPACTBOPUMBIX OCHOBAHMI: B3AMMOJICHCTBHE C KUCIOTAMH, PA3JI0KEHUE
npu HarpeBaHuu. O0IIMe XMMUYECKHE CBOMCTBA CPETHUX COJICH: B3aUMO/ICCTBUE C KUCIOTaMH,
1IEJI0YaMH, COJIIMU M MeTaJUlaMHu. B3auMoJelcTBHE KUCIBIX COJIeld CcO menodamu. ['maponus
KaKk 0OMEHHOE B3aUMOJICHCTBHE COJel ¢ BOOM. ['maponn3 conu CHIbHOTO OCHOBAHUS U CIa00i
KHUCJIOTHI. ['Maponu3 coym c1aboro OCHOBAaHUSI M CHIJIBHOM KHUCIOTHI. BogopoaHsblil mokasaresns
(pH). CmoiicTBa KHCJIOT, OCHOBAaHUM, OKCHJOB W COJI€H B CBETE TEOPHH AJICKTPOIUTHYECKON
JTUCCOLIMAIIMY U TIPEACTaBIEHUI 00 OKHCIUTENbHO-BOCCTAHOBUTENBHBIX PEAKITHSIX.
Llemoncmpayuu
e VcnibiTaHue BENIECTB U X PACTBOPOB HA 3JIEKTPONPOBOIHOCTD.

* 3aBUCUMOCTb JIEKTPOMPOBOTHOCTH YKCYCHON KHCIOTBI OT KOHIIEHTPAITHH.
* JIBM>KEHHE OKPAILLIEHHBIX HOHOB B AJIEKTPUYECKOM MOJIE.

* OnpeneneHue xapakTepa cpebl B pacTBOpax Coyei.

Jlabopamopmvie onvimol



1 (13) Hduccoruanus ciadbIX 3JIEKTPOJIUTOB Ha IPUMEPE YKCYCHOM KMCIOTHI.
2 (14) N3meHeHue OKpacku HHAUKATOPOB B KUCIOTHOM cpeJie.

3 (15) Peaknuus HeTpamu3aIiy pacTBOpa MEIOYN Pa3IUUYHBIMUA KUCIIOTAMHU.
4 (16) TMomyuenwe rtuapokcuaa wmeau(ll) u ero B3aMMOACHCTBHE C pa3IMYHBIMU
KHCIIOTAMHU.

5 (17) B3aumoeiictBre CUIbHBIX KUCIOT ¢ okcuaoM mean(Il).

6 (18) B3aumozeiicTBHE KHCIOT C METAJIJIAMH.

7 (19) KauecTBenHas peakius Ha KapOOHAT-HOH.

8 (20) ITonyuenue cTyIHS KPEMHHUEBON KHUCIOTHI.

9 (21) KauecTBeHHast peakius Ha XJIOPHUJI- HIIH CYJIb(aT-HOHBIL.

10 (22) N3meHeHue OKpackyu HHAUKATOPOB B IICJIOYHOM Cpejie.

11 (23)B3aumoeiicTBrE 1IEI0YCH C YTICKUCIBIM T'a30M.

12 (24) KauecTBeHHas peakiins Ha KATHOH aMMOHHSL.

13 (25) Monyuenue ruapoxcuaa meau(Il) u ero pazmoxeHue.

14 (26) B3aumozeiicTBre KapOOHATOB C KMCIOTAMH.

15.  (27) Ionyuenue rumpokcua xenesa(lll).

16 (28)B3aumoeiicTBre ene3a ¢ pactBopoM cyibdara meau(1l).

Ilpakmuueckaa paooma Nel. «Peuwenue IKCnepuMEeHmMAnbHBIX 3a0a4 HO meme
«Inekmponumuyeckas ouccoyuauuay.

HeMeTanabl 1 UX cOeIUHEHUA

CtpoeHue aToMOB HEMETAUIOB M WX IOJIOKEHHE B TMEPUOIUYECKON cucteme. Psin
3JIEKTPOOTPULATENBHOCTH. Kpucraminueckue pemeérkd HEMETANIOB — IPOCTHIX BEIIECTB.
Ousnyeckue cBoiicTBa  HemeTauioB. OOmue  XMMHUYECKHME CBOMCTBA  HEMETAJIOB:
OKUCIIUTEIbHBIE U BOCCTAHOBUTEIIbHBIE.

lanorensl, cTpoeHWe HUX aTOMOB M MoJieKyd. Pu3MuecKkue MU XMMHYECKHE CBOWCTBA
rajioreHoB. 3aKOHOMEPHOCTH MU3MEHEHHUsI CBOMCTB rajlOT€HOB B 3aBUCUMOCTH OT UX IOJIOKEHUS
B MEPHOJMYECKOM cucTeme. HaxoxkaeHue rajoreHoB B TMPUPOJAE W HUX I[OJy4YCHHE.
buonornueckoe 3HaueHNE U MPUMEHEHUE TaJOT€HOB. ['aIOr€HOBOJOPOIBI U COOTBETCTBYIOIINE
UM KHUCJIOTHI: TIJTABUKOBAs, COJIIHAs, OpOMOBOJOPOJIHAS, HOJOBOAOPOAHAsA. [ aloreHuIbI.
KauecTBeHHBIE peaklMM Ha TAIOTEHUI-UOHBIL. [[puMEeHEHrEe COeTMHEHUI TAJIOTEHOB.

Obmas xapaktepuctuka smeMeHToB VIA-rpynmel. Cepa B mpupoae U €€ MoNTydeHHeE.
AnnotponHele MoauUKaMK cepbl W WX CBOHCTBA. XHMMHMUYECKHE CBOICTBa cephl U €&
npuMmeHeHrne. CepoBOAOPOA: CTPOCHHE MOJEKYNbl, (PU3UYeCKHe W XUMHUYECKHE CBOWCTBA,
nonyueHue u 3HayeHue. CepoBogoponas kuciora. Cynbhuasl U ux 3HaueHue. JIroMuHOGOpHI.
Oxkcup cepwi(I1V), cepuucras kuciora, cynbputel. KauecTBeHHass peakius Ha Cyab(QUT-HOH.
Oxkcun cepwi(VI), cepnas kwucnota, cynbdatel. Kpucrammorumpartel. CepHas KuCIOTa Kak
CUJIBHBIN 2JeKkTponauT. CBOWCTBAa pa30aBICHHOW CEPHOM KHCIOTHI KAaK THUITMYHOW KHUCIOTHI:
B3aMMOJICCTBHE C METAJJIaMH, OCHOBHBIMH U aM(pOTEPHBIMH OKCHIAMH, OCHOBAHHSIMHU H
aM(OTepHBIMH THAPOKCUAAMHU, colisiMU. KauecTBeHHAst peakius Ha Cylb(aT-uoH.

OOmiasi xapakTepuCTHKa D3IeMEHTOB VA-Tpynmbel. A30T, CTpOGHHE €ro aromMa u
MoJieKkyJibl. DU3ndyecKkue 1 XMMUYECKUE CBOMCTBA U MPUMEHEHUE a30Ta. A30T B MPUPOJIE U €0
Ononoruveckas poyib. AMMHAK, CTPOECHUE MOJEKYNIbl M (U3MUYECKHE CBONCTBA. AMMHayHas
BOJIa, HAIIATBIPHBIN CIUPT, TUAPAT aMMHUaka. JlOHOPHO-aKIENITOPHBIA MEXaHU3M O0pa30BaHUS
CBSI3M B KaTHMOHE aMMOHHs. BoccTaHoBuTenbHBIE CBOMcTBa ammuaka. CoJlM aMMOHHSI M WX
npumeHeHnne. KadecTBeHHas peakiys Ha KaTHOH aMMOHUs. OKCHIBI a30Ta: HecolIeo0pa3yronme



U KHACIOTHBIE. A30TUCTasi KUCIOTa U HUTPUTHL. A30THas KHUCIOTa, €€ MOJy4eHHE U CBOMCTBA.
HuTtpatsl. @ocdop, ctpoenue atoma u ammtorponus. ®ochunsl. Pochun. Oxeun pochopa(V) u
docdopnas (opropocdopnas) kucinora. Pocharsl.

OOmiast xapakTepuCTHKa 53JeMEeHTOB I[VA-rpynmbl: 0COOEHHOCTH CTPOCHHS aTOMOB,
IIPOCTBIX BEIIECTB U COEJAMHEHUN B 3aBUCHUMOCTH OT IIOJIOKEHUS JIEMEHTOB B IEPUOANYECKOMN
cucteme. Yriepol. AoTponHble Moaudukanuu: anMas, rpa@ur. AMOpQHBINA yriepoa: caxa,
aKTHBUPOBAHHBIA yroib. AjcopOmus. XuUMHUYECKHE CBOWCTBa yriepona. Kokcoxumuueckoe
npou3BOJACTBO M ero mnpoxaykius. Kapounel. Oxcupn yrnepona(ll): crpoenue Mousekyisbl,
nosydeHue u coiictBa. Oxcun yriepona(IV): crpoeHne MoJeKysbl, MOJy4YeHHE W CBOMCTBA.
VYronbHas kucinora. Comu yroibHOM KHCIOTHL: KapOOHATHI U THAPOKapOOHAThL. TexHuueckas u
NUIIEeBas COAA.

Opranuueckass XUMHs. YTIJIEBOAOpPOJbl. MeraH, 3TaH M MpoNaH KakK IIpeleibHbIE
(HaChIILIEHHBIE) YIIEBOAOPOABI. OJTUJIEH M AalleTUIEH KaK HENpeaeibHble (HEHACBILICHHbIE)
yraeBonopoabl. CTpykTypHble (GopMynbl BemiecTB. [opeHue yriaeBoaoponoB. Peakuuu
JEruIpUpPOBaHUsl MPEACIbHBIX YIIeBOAOPOA0B. CHUPTHL. DTUIIOBBIM CHUPT, €ro IOJy4YEHHE,
npuMeHeHue u (usznonoruueckoe naeiicteue. TpExaTOMHBIM CHOUPT TIAUIEPUH. YKCycHas
KHUCIIOTa KaK MPEACTaBUTEIh KAPOOHOBBIX KHCIIOT.

Kpemuuii: crpoenne aroma u HaxoxxkaeHue B mpupoje. Cunmunuasl v cuinad. CBolicTBa
kpemHus. Oxcup kpemuusi(IV). KpemnueBas kuciora u e€ conu. IlpousBoiacTBo crexiia u
nemeHTa. I[Ipoaykuusi CHIMKAaTHOW IPOMBIIUIEHHOCTH: ONTHYECKOE BOJIOKHO, KEpamHKa,
dapdop, dasuac. Onrtuueckoe BomokHO. Hemeramibsl B mpupoxae. PpakiuoHHas NEPETOHKA
JKUJKOTO BO3[yXa Kak Croco0 MoiydyeHHUs KUCIopoAa, a3oTa u aproHa. [lomydenue docdopa,
KPEMHHSI, XJI0pa, HOJa. DJIEKTPon3 pacTBOpoB. [loayueHne cepHOM KUCIOTHI: ChIPhE, XUMH3M,
TEXHOJIOTHYECKasi CXeMa, METOJ KHUIIALIEro CIJIOsl, MPUHIUIBI TerIo00MeHa, MPOTUBOTOKA U
nupkyasanuu. OneyMm. I[Tpons3BoacTBo aMMuaka: CbIpb€, XMMHU3M, TEXHOJIOTHYECKAs CXEMa.
Llemoncmpayuu
» Koyutekiust HeMeTauios.

* Mozenu KpUCTaJUTMUECKUX PEHIETOK HEMETAIIJIOB: ATOMHBIE U MOJIEKYJISIPHBIE.
* O30HATOp M NPUHLUIIBEI €r0 PAOOTHI.

* ['openue HeMeTaI0B — MPOCTHIX BEIIECTB: cepbl, pochopa, APEBECHOTO YIJIs.
* O6pa31ibl raJIoTeHOB — MPOCTHIX BEIECTB.

* BsaumopeilicTBue ranoreHoB ¢ MeTajulaMu. * BbiTecHeHue xjopa OpoMoM WiIM HOAa M3
pacTBOPOB UX COJIEH.

* Konnekuus npupogHbIX COEAMHEHUH XJI0pA.

* B3auMoielicTBUE Cepbl C METAJUIaMU.

* ['opeHue cepbl B KHCIIOPOJE.

* Konnexus cynbGuaHbIX py/I.

» KauecTBenHas peakius Ha Cyab(uI-UOH.

* OGecLBeUMBaHNE OKpAIIEHHBIX TKaHEH CEpHUCTBHIM Ta30M.

* B3aumoencTBre KOHIICHTPUPOBAHHON CEPHOU KUCIIOTHI C MEJBIO.

* O0yrnuBaHHe OPraHNYECKUX BEIECTB KOHIICHTPUPOBAHHON CEpHON KUCIIOTOIA.
 lnarpamma «CocTtaB BO3yxa.

* BuneodparmenTs! u cnaiiasl «[Ituupn 6a3apbi».

* [Tonydyenue, coOupaHue u pacro3HaBaHUE aMMHAaKa.

* Paznoxenue Ouxpomara aMMOHHSI.

* B3aumoelicTBre KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIBIO.



* ['opeHue u€pHoro nopoxa.

* PaznoskeHure HUTpaTa Kalus U TOPEHUE B HEM JIPEBECHOTO YrOJIbKA.

» OOpa3isl MPUPOAHBIX coennHeHul docdopa.

* ['openue ¢ocdopa Ha BO3ayXE U B KUCIOPOJE.

* [Toryuenne 6enoro ¢ocdopa 1 UCTIBITAHHE €r0 CBOMCTB.

* Komnexkuus «O0pa31bl IpUpOAHBIX COEAMHEHUH yriepoay.

* Iloptper H. [. 3enunckoro. Ilorjomenue pacTBOPEHHBIX BEHIECTB MM
AKTUBUPOBAHHBIM YIJIEM.

* YCTpOMCTBO MPOTUBOra3a.

* Mopenu MoJeKyl1 MeTaHa, dTaHa, STWICHA U alleTUJIeHA.

* BzaumonelictBue aTHiIeHa ¢ OPOMHOM BOJIOM 1 PaCTBOPOM IIEpMaHIraHaTa Kajusl.
» O0uIe XMMUYECKHE CBOMCTBA KUCIIOT Ha IPUMEPE YKCYCHOM KUCIIOTHI.

* KauecTBeHHas peakiiysi HA MHOTOaTOMHBIE CITUPTBHI.

» Komneknus «O0pa3ibl NpUPOAHBIX COSAUMHEHUH KPEMHUS».

» Konneknus crekna, KepaMHMKH, LIEMEHTA U U3AEIUN U3 HUX.

* Konnexknus npoayKuuy CUIIMKaTHON IPOMBIIUIEHHOCTH.

* Buneodparments! u crnaiiap! «I[IpoM3BoICTBO CTEKIIA U LIEMEHTa».

» Komekuus «lIpupoiHbie COeTMHEHUS HEMETAIIIOB.

* Buneodparments! u cnaiipl «PpakinOHHAS TIEPETOHKA KUIAKOTO BO3IYXa.

ra3oB

* Buneopparmentst u cnaiiapl  «llomyueHue BoxoOpoAa, KUCIOpPOJAa U TaJIOT€HOB

AIIEKTPOIUTUIECKUM CTIOCOOOMY.
* Mozenu anmapaTtoB sl IPOM3BOJICTBA CEPHOM KUCIIOTHI.
* Mozenp Kunsimero ciost. * MoJenb KOJIOHHBI CHHTE3a aMMHaKa.
* Buneodparments! u cnaiiibl «IIpon3BoACTBO CEPHON KHCIOTHD.
* Buneodparments! u crnaiias! «I[poM3BOICTBO aMMHaKa.
* Komneknus «CrIpb€ U151 TOTyYeHUs CEPHOM KUCIOTBD».
Jlabopamopnule onvimvi

1. (29) Pacmio3HaBaHue rajJoreHu1-MOHOB.
(30) KauecTBeHHbIC peakiUu Ha CYIb(aT-HOHBI.
(31) KauecTBeHHast peakiiusi Ha KATHOH aMMOHHSL.
(32) Xumudeckue CBOMCTBA a30THOM KHCIOTHI KaK JJIEKTPOJIHTA.
(33) KauectBennble peakuuu Ha (ocdar-HoH.
(34) ITonyueHue 1 CBOMCTBA YrOIBHON KUCIOTHI.
(35) KauecTBeHHas peakiusi Ha KapOOHAT-HOH.

O Nk wd

(36) Ipomyckanue yrieKUCIoro ra3a uepes pacTBOp CHIIMKATa HaTPHS.
Ilpakmuueckasn paooma Ne2. «H3yuenue c60iicme coisaHOU KUCTIOMbL).
Ilpakmuueckasn paooma Ne3. «H3yuenue ce0iicme cepHoll KUCI0MbLY.

Ilpakmuueckan paboma Ned. «Ilonyuenue ammuaka u uzyuenue e2o c60iUCme.
Ilpakmuueckas padoma NoS. «Ilonyuenue yenekucnozo 2a3a u uzyueHue €20 C60UCma.

MeTajuibl M HX COeAUMHEHUS

IlonoxeHue MeETalJIOB B HCpHO,Z[H‘-ICCI(Oﬁ CUCTEMEC XUMHUYCCKHX OJJICMCHTOB I[ H.
MCH,Z[CJ'ICCBa, CTPOCHUC AaTOMOB W KPHUCTAJUZIOB MCTAJIJIOB. Mertamnuyeckas CBI3b U

MeTaJUIn4yecKas KpUCTauIMdyecKas pemérka. Du3suueckue CBOWCTBA METAUIOB: JJIEKTPO- U

TETJIOTPOBOHOCTh, OTPAXKAIOIIAsl CIIOCOOHOCTH, MIACTUYHOCTh. YEpPHBIE M IBETHBIC METAJLIHI.



Metainbl Kak BOCCTAHOBUTENU. OJIEKTPOXUMUYECKUN Pl HanpsbkeHud. B3aumopeiicTBue
METaJVIOB C HEMETAJIIaMU, OKCUaMU, KAUCIIOTaAMH, COISIMU. AJTIOMUHOTEPMHUSL.

OO6mas xapaktepuctuka 371eMeHTOB [A-rpynmbl. OKCHUIBI U TUAPOKCHABI IICIOYHBIX
METAJJIOB, UX NOJIYYEHUE, CBOWMCTBA, IPUMEHEHME. BaxkHENIIME COMM MIEJOYHBIX METAJIIOB, UX
3HAYEHUE B IPUPOJIC U )KU3HU YEIIOBEKA.

O6mass  xapaktepuctuka dyeMeHTOoB  IIA-rpymmbl.  Okcuzabl W THAPOKCHIIBI
LIEJIOYHO3EMEBHBIX METAUIOB, UX IOJYYEHUE, CBOMCTBA M IMpUMEHEHHE. BaxHelue conu
HIEJIOYHO3EMENbHBIX METAJUIOB, WX 3HAUYE€HHWE B MPUPOJEC U KHU3HU uernoBeka. KapOoHaTsl U
rupoKapOOHaThl Kajblus. BpeMeHnHas u mocrosiHHas ®ECTKOCTh BOAbL. CrOCOOBI yCTpaHeHUs
BpeMeHHOH kEcTkocTU. CrOCcOOBI yCTpaHEHHsI TOCTOSTHHOM JKECTKOCTH.

CoenMHEHUS ATIOMHUHHS B MPUPOJAE. XUMUYECKHE CBOMCTBA amoMuHus. OcOOEHHOCTH
OKCHJIa ¥ TUAPOKCUIA ATFOMUHUS KaK aMQOTEpHBIX COeNMHEHUN. BakHel e comu amoMuHus
(xopu, cyabdar).

OcoOenHoctu cTpoeHHUs atoma sxenesa. JKene3o B mpupoje. Baxueiimue pyabl xenesa.
[Toryuenue uyryna u cranu. Oxcuanbl u ruapokcuasl sxenesa(ll) u (II). Conu xeneza(Il) u (IID).
OO6napysxeHre KaTUOHOB jKeJie3a B pacTBope. 3HaueHUe coequHeHH xene3a. Koppo3us razoBas
(xuMuYeckasi) U SIEKTPOXMMHUYECKas. 3aluTa METaUIOB OT KOppo3uu. MeTamibl B MpHUPOJE.
IlonsTme o Merammypruu. UYé€pHas w  nBeTHas Metaunyprus. [Iupomeramryprus,
TUAPOMETAJUTYPTHUsl, dJeKTpoMeTamutyprus. JJomennsiit mpouecc. [lepepaborka uyryHa B cTaib.
DIIEKTPOJIN3 PaCIIaBOB.

Jlemoncmpayuu

* B3aumoselicTBre HATpUs, TUTHS U KaJbLUs C BOJAOM.

* ['opeHue HaTpus, MarHus U *eye3a B KUCIOPOJE.

* Benbllka TEPMUTHON CMECH.

* B3auMoIeliCTBHE CMECH TTOPOILKOB CEPBI U XKENE3a, IMHKA U CEPBI.

* B3aumosielicTBrE alFOMUHUS C KUCIIOTaMU, 111€JI09aMH U BOJOM.

* B3auMo1elicTBHE )KeTe3a U MEJIU C XJIOPOM.

* BzaumopeiicTBue MeAu C KOHIIEHTPUPOBAHHOW CEPHOM KHUCIOTOM W a30THOW KHCIOTOH
(pa30aBieHHON U KOHIIEHTPUPOBAHHOM).

» Okpacka rmiIaMeHu COeTMHEHUSIMU IETOYHBIX METaJIOB.

* Okpacka MmjIaMeH! COeAMHEHUSIMHU 1ET0YHO3EMENbHBIX METAJIJIOB.

 ["ammenue U3BeCTH BOJOM.

* [Tonyuenue )KECTKON BOJBI B3aUMOJICUCTBUEM YITIEKUCIIOrO Ta3a ¢ U3BECTKOBOU BOJIOM.
* YcTpaHeHHe BpEMEHHON KECTKOCTH KUTITYCHHEM U JOOaBICHUEM COJIBI.

* YcTpaHeHHe MOCTOSTHHOM KECTKOCTH I00aBICHUEM COJIBI.

* loHHUTBHI U IPUHITMN UX JEHCTBUS (BUIEO(PArMEHT).

» Konekiust npupoaHbIX COETMHEHUH aTIOMUHUSA.

* Buneodparmentsl u ciaitabl «OKCHI ATFOMUHUS U €10 MOIU(DUKAITAN.

* [Tonydyenne am(poTepHOTO THAPOKCH A ATFOMUHUS U UCCIIEOBAHUE €TI0 CBOMCTB.

» Komneknust «XuUMHUYECKUE UCTOYHUKU TOKa».

* Pe3ynbTaThl JIUTENBHOTO 3KCHEPUMEHTA MO H3YUYEHUIO KOPPO3UM CTaJbHBIX H3ACIUNA B
3aBHCUMOCTH OT YCJIIOBUH ITPOLECCOB.

* Boccranosnenne menu u3 okcuaa meau(ll) Bomopoaom.

* Buneodparments! u ciaitnbl «[I[pon3BOACTBO UyTyHA U CTATN».

* BuneodparmenTsl u cnaiiasl «3nenus u3 yyryHa u craimy.

* BuneodparmenTsl u cnaiapl « [pon3BoACTBO aNtOMUHUSY.



Jlabopamopnvie onvimol

1. (37) B3aumogpeiictBue xenesa ¢ pactBopoM cynbdara meau(1l).

2. (38) [MonyyeHue U3BECTKOBO BOBI M OTBITHI C HEH.

3. (39) [Monyuenue ruapokcuaos xemneza(ll) u (111).

4. (40) KayecTBeHHBIC peaKIlMU Ha KATHOHBI JKeJIe3a.
Ilpakmuueckasa pavoma Ne6. «JKécmkocmb 600bl U cnocoobl eé ycmpanenus .
Ilpakmuueckasa paooma Ne'l. «Pewwenue skcnepumenmanvHulx 3a0au no meme «Memannwiy.

XuMHs 4 OKpPYsKaIIas cpeaa

Crpoenue 3emnu: sSApo, MaHTHs, 3eMHasi Kopa, jutocdepa, ruapocdepa, armocdepa.
Xumnueckuit cocraB 3emin. ['opubie moposl. Munepaibl. Pyasi. Ocagounbie rOpHbIE TTOPOJIBI.
[Tone3npie wuckomaemple. VICTOUHMKH XHUMHYECKOrO 3arpsi3HEHUsS OKPYKAKOLIEH Cpelbl.
['moGanpHbple 9KOJNOTHYECKHE MPOOIEMBbI YEIOBEYECTBA: HApYyIIEHHE OHOT€OXMMHYECKUX
KPYTOBOPOTOB XHMMHMYECKHX DJIEMEHTOB, IIOTCIUICHHE KJIMMATa, KHUCJIOTHBIE AOXKIU U Jp.
O30HOBBIE ABIPBI. MEXKAYHAPOJHOE COTPYIHUYECTBO B 00JIACTH OXPaHbI OKPYXKAIOIIEH CPeIbl OT
XUMHUYECKOTO 3arpsi3HEHUs. «3en€Hast XUMU».

Jlemoncmpayuu
* Buneodparments u cnaiiasl «CTpoeHue 3eMian U e€ XUMUYECKUN COCTaBy.
» KoyuteKk1uss MUHEpaJIOB U FTOPHBIX ITOPOI.
» Konnexkuus «Pyasl METaLIOBY.
* Buneodparments! u crnaiiapl «I 100ambHBIe SKOJIOTHUECKUE TPOOIIEMBI Y€TI0BEYECTBAY.
* BuneodparMeHThI 1 Citaiifibl O CTETIEHN SKOJIOTUIECKON YUCTOTHI TOBapa.
Jlabopamopnvie onvimol
1. (41) U3yyeHue rpaHura.
2. (42) 3yyeHne MapKUPOBOK Pa3IMYHBIX BHIOB MPOMBIILICHHBIX U MIPOJIOBOJILCTBEHHBIX
TOBapoB.

MemnpenMeTHMe CBA3H

Peanm3arust MeXIIPEIMETHBIX CBSI3CH MPH U3YUYCHUH XUMUU B 9 Ki1acce OCYIIECTBISICTCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK ¥ TOHSTHH,
SBIISIOIIUXCSI CHCTEMHBIMHU TSI OTACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmue ecTeCTBEHHO-HAy4YHbIE TOHSATHUS: HAyuHbIM (akT, TUMOTE3a, 3aKOH, Teopus,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJICTTUPOBAHUE, H3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN d3PPEKT, TEXHOJIOTHS, MaTCPHAITHI.

dwusuka: Marepus, aToM, OJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHUJ, W30TOIIBI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, OJJIGKTPUYCCKUI  3apsl, MPOBOJHHUKH, ITOJYIPOBOJIHUKH,
TUAIIEKTPUKH, (POTO3TIEMEHT, BEIIECTBO, TENO, 00bEM, arperaTHOe COCTOSIHME BEIECTBa, ras,
pacTBOp, PacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3UUYECKHUE BEIUYUHBI,
€MHHUIIBI I3MEPEHUSI, KOCMHYECKOe TPOCTPAHCTBO, IIaHETHI, 3BE3/1bI, COHIIE.

buonorus: ¢orocunres, npixanue, Ouocdepa, SKOCUCTEMA, MHUHEpATbHBIE YIOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATENLHBIC BEIIECTBA.

l'eorpadus: armocdepa, rumpocdepa, MUHEpaIbl, TOPHBIE TMOPOJBI, IMOJE3HBIE
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

O0001eHNe 3HAHUI TT0 XUMHMH KYpPca OCHOBHOM IKOJbI. [ToaroroBka kK OCHOBHOMY
rocy1apcTBEHHOMY IK3aMeHy



CTpOGHI/Ie arToMa B COOTBECTCTBHHM C IIOJIOXKCHHEM XHUMHUYCCKOI'O DJJIEMEHTA B

HepI/IOI[I/I‘ICCKOf/'I CUCTEMC. CTpOGHI/IC BCIICCTBA:

XUMHYCCKad CBiA3b W KPUCTAIMYCCKAA

pem€Tka. 3aBUCUMOCTh CBOMCTB OOpa30BaHHBIX 3JIEMEHTAMU MPOCTHIX BEIIECTB (METAIOB,

HCMCTAJIJIOB, 6HaI‘OpOl[HBIX Fa30B) OT IIOJOXCHHUA JJICMCHTOB B HCpHOI[H‘-IGCKOfI CUCTEMC.

Tunomnorus HCOPTaHUYCCKUX BCHICCTB, PA3ACIICHUC UX Ha KJIACChbl U I'PYIIIbI. HpeIICTaBI/ITe.HI/I.

HpI/I3HaKI/I " yCJIOBHUA IMPOTCKAHHA XUMHUYCCKHUX peaKHHﬁ. Tumosorus XuMHUIEeCKUX peaKI_[I/Iﬁ 1o

Pa3JIN4YHbIM  IIPpU3HAKAM. PeaKI_[I/II/I HOHHOI'0 OOMeHa.

OKHCIIUTEITFHO-BOCCTAaHOBUTEILHEIC

PEaKknuu. XUMU4JecKkrue CBOMCTBa IIPOCTBIX BCHICCTB. XapaKTepHHe XHMHYECKHE CBOMCTBA

COJ'IGO6p33y1-OH_II/IX OKCHIOB, THAPOKCHUIOB (OCHOBaHHﬁ, KHUCJIOpOoACOACpKAIUX KHCJIOT H

aM(pOTEPHBIX THIPOKCHJIOB), COJICH.

TEMATUYECKOE INIAHUPOBAHHUE C KOJIMYECTBOM YACOB,
OTBOAUMBIX HA OCBOEHHUE KAK/IOU TEMBbI

Ha3sanue TeMEbl Komaectso .
N3 Hux:
4acoB
MPAKTUYECKHE | KOHTPOJbHBIC
paboThI paboThI
8 ki1acc (68 yacoB)
Pa3nen 1. [lepBoHavaibHble XUMHYECKHE 18 2 1
MOHATHS
Pa3nes 2. Baiknelimme npeacraBuTesn 34 4 2
HEOPraHU4eCKUX BellecTB
Pa3nen 3. [lepnoanyeckuii 3aKoH u 16 - 1
Ilepuonnueckasi cucreMa XUMHYECKHX
3nemenToB JI.A. Menneneesa. Ctpoenue
aToMoOB. XuUMHYecKasi CBsI3b. OKHCIUTEIBHO-
BOCCTAHOBHUTEJIbHbIE PeaKIIUH
9 kJacc (68 yacoB)
IloBTOpEeHue u 00001IEHHE CBEIEHUIT 110 5
Kypcy 8 kjacca
Pa3nes 1. XumMuueckne peakuiuu B pacTBopax 10 1 1
3JIEKTPOJINTOB
Pa3znen 2. Hemerasuuibl U MX cOeIMHEHMSI 26 4 1
Pa3znen 3. MeTasjibl M UX COeIMHEHMSI 18 2 1
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa 2
O0o0menne 3HaHMII 10 XMMHH Kypca 7 1
0CHOBHOM IKOJbI. [ToaroroBka k OCHOBHOMY
rocy1apCTBEHHOMY IK3aMeHY




