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Pabouas mporpamMma mo XxumMuu Juis oOydarommxcs §8-9 KJaccoB cOCTaBjieHA Ha
ocHoBe TpeboBaHUW K pe3yJbTaTaM OCBOSHHUS OCHOBHOHM o0Opa3oBaTeIbLHOMN
porpaMMbl OCHOBHOT'O OOIIero o0pa3zoBaHus, MpencTaBieHHbIX B DenepanbHOM
rocyapCTBEHHOM 00pa30BaTeNbHOM CTaHJIapTE OCHOBHOTO O0IIEro 0Opa3oBaHus,
C y4€TOM pachpeleN€HHBIX M0 KiaccaM MPOBEPSIEMbIX TPEOOBAHUM K pe3yibTaTam
OCBOCHMSI OCHOBHOM 00pa3oBaTelbHONM MPOTPaMMbl  OCHOBHOTO  OOIIETro
oOpa3oBaHUsS M DJIEMEHTOB COJICpXaHUsS, MPEACTABICHHBIX B YHUBEPCAIHLHOM
KoAu(HUKATOpE M0 XUMHH, a TAaKXKe Ha ocHoBe [IprMepHOit mporpaMMbl BOCIIUTAHUS
OOy4JaromuMxcsi MpY TOJYYCHHH OCHOBHOTO OOIIEero oOpa3oBaHUS W C YIETOM
KoHuenuuu mnpenopaBaHusi ydyeOHOro mnpenmera «XHMHs» B 00pa30BaTeIbHBIX
Opra”u3anusax Poccniickon ®enepanuu, peANU3YIOIIUX OCHOBHBIE
obmieoOpasoBarenbHbIe TporpamMmel (yTB. Pemennem Kosernn MunnpocBenieHus
Poccun, npotokon ot 03.12.2019 N I1K-4BH).

IMNOACHUTEJBHASA 3AIINCKA

CoryiacHO cBOeMYy Ha3HA4YE€HHUIO MpUMEpHas pabouasi mporpaMma SIBISICTCS
OPUEHTHPOM JUISI COCTaBIICHUS pabdOYMX aBTOPCKHUX TMpOrpaMMm: OHa JaéT
MPEACTABICHUE O LENAX, O0IIeil cTpareruu oOy4deHUs, BOCIIUTAHUS U PA3BUTHS
OoOy4JaronMxcst CpelCTBAMH  y4yeOHOro TmpeaMeTa «XHUMHS»; YCTaHABJIMBACT
00s13aTeIbHOE MPEIMETHOE CO/IePIKAHKE, TIPETyCMAaTPUBACT paCIipeie]ICHHE €ro I0
KJlaccaM M CTPYKTYPHUPOBAaHHME €ro Mo pas3jesiaM U TeMaM Kypca, OIpenesnser
KOJMYECTBEHHBIC W KAUECTBEHHBIC XapPaKTEPUCTUKU COACPIKAHUS, TaeT MPUMEPHOE
pacmpeseneHue y4eOHBIX YacoB 1O TEMAaTHMYECKUM paszieiaM Kypca H
PEKOMEHTyeMYIO TTOCJIeI0BATEILHOCTh X U3YUEHUS C YUYETOM MEKIIPEAMETHBIX U
BHYTPEHHENPEIMETHBIX CBSI3€H, JIOTMKKM Yy4eOHOro TMpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOy4armMXcs ONpeAeisieT BO3MOXKHOCTH — NpeaMeTa s
peanu3aiuu TpeOOBaHMM K pe3yJbTaTaM OCBOCHMS OCHOBHOWM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 00Opa30BaHMs, a TaK XK€ TPeOOBAHUM K
pesynbratam oOy4eHHUs XUMUW Ha YPOBHE I1€JIeH U3YUEHUs MPeMeTa U OCHOBHBIX
BUJIOB YUEOHO-II03HABATEIILHON JIESITENIbHOCTU / y4eOHbIX NEHCTBUN yYEHHKA I10
OCBOCHHIO YUYEOHOTO COJICP>KaHMUS.

OBILIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUS»

Bxnan yuebnoro npeamera «XuMusi» B TOCTHXKEHHUE II€JIe OCHOBHOTO OOILEro
oOpa3oBaHusi 00YCIIOBJIEH BO MHOTOM 3HAUYE€HUEM XUMHYECKOW HAYKU B MO3HAHUU
3aKOHOB MPHUPOJBI, B Pa3BUTUU NPOU3BOJUTEIBHBIX CHJI OOIIECTBA U CO3JaHUU
HOBOM 0a3bl MaTEpPUATLHOM KYJIBTYPBHI.

XAMHUS Kak DJIEMEHT CHUCTEMBl E€CTECTBEHHBIX HAyK paclIpOCTpaHuia CBOE
BJIMSIHME Ha BCe 00JIaCTH YeOBEUYECKOro CYIIECTBOBAHMsI, 3a/1aja HOBOE BHUJICHUE
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MHUpa, CTaJia HEOTHEMJIEMBIM KOMIIOHEHTOM MHPOBOHN KYJIBTYPbI, HEOOXOIUMBIM
YCIIOBUEM U3HU OOIIECTBA: 3HAHHE XUMHUU CIY>KUT OCHOBOM 11711 ()OPMUPOBAHUS
MHUPOBO33PEHUS YEJIOBEKA, €r0 MPEACTABICHUN O MATEPUAIIBHOM €IUHCTBE MUPA;
BOXHYIO  pOJIb  UrpatoT  (GopMUpyeMble  XMMHEH  TpEICTaBICHUS O
B3aMMOTPEBPAIIEHUAX YHEPTUU U 00 IBOJIIOLMU BEILIECTB B IPUPO/IC; COBPEMEHHAs
XUMUSl HalpaBlieHa Ha pelieHuEe TI00aJbHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEJIOBEYECTBA — CBIPHEBOM, JHEPreTHUECKOM, MHIIEBOM M SKOJOTMYECKOU
0e30macHOCTH, TPOOJIEM 3PABOOXPAHECHHUS.

B ycnoBusix BO3pacTarollero 3Ha4eHus XMMUU B )KM3HU 00ILIECTBA CYLIECTBEHHO
MOBBICKJIACH POJb XUMHYECKOro o00pa3oBaHusa. B muiane couuanu3amuy OHO
SBJIICTCSI OJHMM W3 YyCIOBUNM (OPMHPOBAHUS HWHTEIUICKTa JIMYHOCTH U
FapMOHUYHOTO €€ pa3BUTUA.

CoBpeMEHHOMY YEJIOBEKY XMMHUYECKHE 3HaHUS HEOOXOAUMBI ISl TPUOOPETEHUS
OOIIEKYJIbTYPHOTO YpPOBHS, MO3BOJSIOLIETO YBEPEHHO TPYAUTHCA B COLIMYME U
OTBETCTBEHHO Yy4acTBOBaTh B MHOTOOOPa3HOM >KU3HU OOIIECTBA, JJISI OCO3HAHMS
B)XHOCTH Pa3yMHOI'O OTHOLIEHHMS K CBOEMY 3J0pPOBBIO U 3I0POBBIO APYIHX, K
OKpY’KaroUel MPUPOJAHON Cpelie, 11l TPaMOTHOTO MTOBEICHHS ITPU UCIIOIb30BaHUU
pPa3IMYHBIX MAaTEPUATIOB U XUMUYECKUX BEIIECTB B NOBCEIHEBHOM KU3HHU.

XuMuyeckoe 00pa3oBaHNE B OCHOBHOM LIKOJIE SIBJISIETCS 0230BbIM IO OTHOLLIEHUIO
K CHUCTEME O0Ilero XMMHYECKOTro oOpa3oBaHud. [103ToMy Ha COOTBETCTBYIOILEM
€My YPOBHE OHO peaju3yeT NpHUCYLIME OOUIEMY XUMHUYECKOMY OOpa30BaHHUIO
KJIFOUEBbIE IIEHHOCTH, KOTOPBIE OTPa)KarT T'OCYAAPCTBEHHbIE, OOIIECTBEHHBIE U
WHIUBUYAJIbHBIE TOTPEOHOCTH. DTUM ONPENENAETCs CYIIHOCTh O0IIEH cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00yUaIOLIUXCs CPEACTBAMU YUeOHOT O MpeaMeTa
«XUMUD.

N3yuenne mnpeamera: 1) cnocoOCTBYyeT peanu3ali BO3MOXKHOCTEH st
caMOpa3BUTUS H  (HOPMUPOBAHMS  KYJIbTYypbl JUYHOCTH, €€ oOmend u
(GyHKIMOHATBLHOM TPaMOTHOCTH; 2) BHOCUT BKJIaJl B (POPMUPOBAHUE MBIIIJICHUS U
TBOPUYECKUX CHOCOOHOCTEM MOJPOCTKOB, HABBIKOB MX CAMOCTOSITEIbHOW Y4eOHOU
NESATEeTLHOCTH, DKCIIEPUMEHTATBHBIX U UCCIIEIOBATEIHCKUX YMEHUN, HEOOXOIUMBIX
KaK B IIOBCEIHEBHOW J>KMU3HU, TaK M B MPO(EeCCUOHATBHOU NESITEIbHOCTH; 3)
3HAKOMUT CO CIENU(UKON HAYYHOTO MBIITUICHHMS, 3aKJIaJIbIBAET OCHOBBI IIEJIOCTHOTO
B3IJIS/1a HA €MHCTBO MPUPOJIBI U YEIIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TarllOM B
(bopMHpPOBaHNUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH MOJIPOCTKOB; 4) CITOCOOCTBYET
(GbOpMUPOBAHUIO 1IEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYYHBIM 3HAHUSIM, K
IpUpoOAE, K YEJIOBEKY, BHOCUT CBOW BKJaJ B 3KOJOTMYECKOE OOpa3oBaHUE
IIKOJILHUKOB.

Ha3BanHble HampaBieHHss B OOy4EHMM XMMHUHU OOECHEYMBAIOTCA CIEHUPUKON
COJIEp)KaHMS TIPEAMETa, KOTOPBIM SIBISETCS IMEIaroru4ecku aJanTUPOBaHHBIM
oTpaxeHueM 0a30BOM HAYKH XUMHUH HA OTIPEICTIEHHOM dTare €€ pa3BUTHS.

Kypc xuMuu OCHOBHOUW IIKOJIBI OPHEHTHPOBAH HA OCBOEHHE OOYYAIOIIMMUCS
OCHOB HEOPTraHWYECKOM XMMHUH U HEKOTOPHIX IMOHITHH M CBEJICHUN 00 OTIEIbHBIX
00BEKTaX OPraHUYECKON XUMHH.



CtpykTypa coaepkaHus mnpeamera chOpMHpPOBaHA Ha OCHOBE CHCTEMHOTO
nojaxoaa K ero uzydeHuto. Conep:kaHue CKJIAJbIBAETCA M3 CHUCTEMBI MOHSTUM O
XUMHYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBbI MOHATUN O XMMUUYECKOW PEAKIUH.
OO06e AT CUCTEMBI CTPYKTYPHO OpPraHW30BaHBI MO MPUHIIMITY MOCIIEI0BATEIBHOTO
pa3BUTUA 3HAHUK HA OCHOBE TEOPETHUYECKUX MPEACTABICHUU Pa3HOTO YPOBHSI:
aTOMHO-MOJICKYJIIPHOTO YYEHHMSI KaK OCHOBBI BCETO €CTECTBO3HAHMS, YpPOBHS
ITepnoanueckoro 3akoHa JI. 1. MeneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH, YUCHUS
O CTPOCHHM aTOMa U XMMHUYECKOM CBSI3H, MPEACTABICHUI 00 AJIEKTPOIUTHYECKOM
JIACCOLMALINY BEIIECTB B pacTBOpax. TeopeTHuecKre 3HaHUs pacCMaTpUBAIOTCA Ha
OCHOBE SMITUPUYECKUA TIOJYYCHHBIX W OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCS
MOCJIEA0BATEIBLHO OT OJIHOTO YPOBHS K APYroMY, BBIIOJHSS (PYHKIIUU OOBICHEHUS
M TNPOTHO3UPOBAHUSL CBOMCTB, CTPOCHHSI MU BO3MOXKHOCTEM IPAKTUYECKOTO
MIPUMEHCHUS U MOJYYEHUS] U3Yy4aeMbIX BEILECTB.

Takas opraHu3anus CoJEp)KaHUs Kypca CIIOCOOCTBYET IIPEACTaBICHUIO
XMMHUYECKOW COCTABJIAIOIICH HAyYHOW KAapTHUHBI MHUpa B JIOTUKE €€ CHCTEMHOM
npuponabl. Tem caMpIM oOecrnieurBaeTCs BO3MOXXHOCTh (DOPMHUpPOBAHHUS Y
00y4Jaromuxcs IEHHOCTHOT'O OTHOIIEHUS K HAyYHOMY 3HAHUIO K METOJ1aM ITIO3HAHUS
B Hayke. BaXXHO Tak)ke 3aMETUTh, YTO OCBOCHHUE COJIEPKaHUS Kypca IPOUCXOINUT C
MIPUBJICYCHUEM 3HAHMN M3 paHEe M3YYEHHBIX KypcoB: «OKpyKaromuil Mup»,
«buonorus. 5—7 knacce» U «Pu3KKa. 7 KiIacey.

HEJU U3YUYEHUSA YYEBHOI'O ITPEJIMETA «XUMMUSA»

K HampaBneHwio  NEpPBOCTENEHHOW  3HAYUMOCTH  0IpPU  pear3aluu
oOpa3oBaTenbHBIX (YHKIMA TmpeaMeTa «XUMHUSD»  TPAAUIHUOHHO  OTHOCST
dbopMHpoBaHUE 3HAHWM OCHOB XMMHUYECKON HAayKH Kak O00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, TPAKTUYECKOW JEATENbHOCTH YEJIOBEKa W KakK OJHOTO W3
KOMIIOHEHTOB MHUPOBOM KyJIbTYpHl. 3ajada MpeAMeTa COCTOMT B (POPMHPOBAHUU
CUCTEMbl XUMHUUYECKUX 3HAHUN — BaKHEUIMX (PaKTOB, MOHSTUH, 3aKOHOB U
TEOPETUYECKUX TMOJOKEHUM, JIOCTYNHBIX OOOOIIEHHII MHUPOBO33PEHUYECKOTO
XapakTepa, S3blKa HAYKH, 3HAHUM O HAy4YHBIX METOJaxX HW3y4YE€HHUs BEIIECTB U
XUMHUUYECKUX PEaKinii, a Takxke B ((OPMUPOBAHUM U PA3BUTUU YMEHUN U CIIOCOOOB
NeSATEIbHOCTH, CBSI3AHHBIX C IUIAHUPOBAHHMEM, HAOIIOJEHUEM M MPOBEIECHUEM
XUMHUYECKOTO IKCIEPUMEHTa, COOII0ACHUEM IpaBuil 0€30IacHOro ooOpalieHus ¢
BEIIECTBAMHU B ITIOBCETHEBHOM KU3HU.

Hapsny ¢ »stuM nmenu wu3ydeHuss npeamMera B IPOrpaMMe YTOYHEHBI U
CKOPPEKTUPOBAHbI C YYETOM HOBBIX MPUOPUTETOB B CUCTEME OCHOBHOTO OOLIETO
obpazoBanusg. Cerogus B oOpa3oBaHMH 0c000 3HAYMMON  NIPHU3HAETCH
HAMpaBJICHHOCTh OOy4YeHUsT Ha pa3BUTHE W  CaAMOpPA3BUTHE JIMYHOCTH,
dbopmupoBaHue €€ UHTEIJIEKTa U 001Iel KyIbTypbl. OOyueHne YMEHHUIO YUUTHCS U
MPOJIOTIKATh CBOE 00pa30BaHKE CAMOCTOSITEILHO CTAHOBUTCS OHOM U3 BAKHEUIIIUX
GbyHKUMNA y4eOHBIX PEIMETOB.

B cBsA3u ¢ 3TUM npu U3yd4EeHUU MPEeIMETa B OCHOBHOM IIKOJIE JOMUHUPYIOLIEE
3HAaYEHUE MPUOOPENH TaKHe 11U, KaK:



e (opmupoBaHWE WHTEIEKTYyalbHO PA3BUTOH JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CaAMOCTOATEIbHOMY NPHUHITHIO DPELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMUMCS YCIOBUSIM JKU3HU;

® HaMpaBJICHHOCTh OOyUYEHHs HA CHCTEMATUYECKOe MPUOOIICHUE YUAIIUXCS K
CaMOCTOSITEIIbHOW MMO3HABATEIHHON JCATEIbHOCTH, HAYYHBIM METOAAM MO3HAHHMS,
(GOpMUPYIOIIUM MOTHBAIIHIO U Pa3BUTHE CIIOCOOHOCTEH K XHMUU;

e o0ecreueHue yCJIOBUM, CIOCOOCTBYIOMIMX MPUOOPETECHUIO O0YYArOIIMMHUCS
OIbITa PA3HOOOpA3HOW MAEATENbHOCTH, MO3HAHHMS U CAMOIIO3HAHMS, KITFOUEBBIX
HaBBIKOB (KJIIOUEBBIX KOMIIETCHIIMN), WUMEIOMIUX YHUBEPCAJIbHOE 3HAUCHHE IS
Pa3IMYHbBIX BUJOB ACSITEIHHOCTH;

e (opmupoBanue yMeHUil OOBSCHATH U OIICHHWBATH SIBJICHUS OKPYKAIOIIETO
MHUpa Ha OCHOBAHHMH 3HAHUH U OIBITA, TIOJTYYCHHBIX MPU U3YYCHUN XUMUH;

¢ (opmupoBaHue y 00yUarOMIUXCsI TYMAaHHCTUYECKUX OTHOIICHUH, TOHMMaHUS
IICHHOCTH XWMUYECKUX 3HAHUH JUIS BBIPAOOTKU JKOJOTUYECKH IIeJIeCO00pa3HOro
NOBEJICHUS B OBITYy W TPYIOBOW JAEATENBHOCTH B IENSAX COXPAHEHUS CBOETO
3JI0POBbS U OKpY’Karoliel IPUPOIHOI CpeIbL;

® pa3BUTHE MOTHBALMU K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCIIUTAHMIO HA OCHOBE YCBOCHHS OOIICUEIIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(MWIISI U HANPABICHHOCTH JaJbHEHUIIETO
oOy4eHus.

MECTO YYEBHOI'O IPEIMETA «XUMHSA» B YHUEBHOM IIVIAHE

B cucreme oOmero oOpa3oBaHus «XHUMHS» NpU3HAHA O00s3aTEIbHBIM
y4eOHbIM MPEIMETOM, KOTOpPbIH BXOAUT B COCTaB MPEeIMETHON o0sactu
«EcTeCTBEHHO-HAY4YHBIE IPEAMETHD.

Y4yeOHbIM MJIaHOM Ha €€ u3ydyeHue oTBeIeHO 136 ydueOHbIX 4acoB — 10 2 U B
HeJemo B 8 1 9 Kilaccax COOTBETCTBEHHO.

Jlnst kakaoro kjacca MpeayCMOTPEHO pe3epBHOE yueOHOE BpeMs, KOTOPOe
MOET OBITh MCIOJB30BAaHO YYACTHUKAMU OOpa30BaTENILHOIO Ipolecca B IENsIX
dbopMHpOBaHUS BapUATUBHOW COCTABJISIIOIICH COJEp)KaHUsI KOHKPETHOW pabodeit
nporpammbl. [Ipu sTOoM oOsi3arenbHas (MHBapUaHTHAs) YacTh COJEPKAHUS
MpeIMEeTa, yCTaHOBIIEHHAs TPUMEPHOM pabouel mporpaMMoid, U BpeMsi, OTBOJIMMOE
Ha e€ U3y4yeHHe, JOHKHbI ObITh COXpaHEHbI MOJHOCTHIO.

B crpykType npumepHoil pabouell mporpamMMbl HapsIy C TMOSCHUTEIbHON
3aIIMCKON BBIJICJICHBI CIEAYIOIIUE Pa3Ieibl:

® IUIAHMpPYEMBIE pE3yJbTaThl OCBOCHUS YYEOHOro mnpeaMera «XuMus» —
JUYHOCTHBIE, METAIIPEAMETHBIE, IPEIMETHBIE;

e coJiepKaHue Y4eOHOTro npeameTa « XUMUs 10 TojaM 00y4eHHUs;

® I[IPUMEpPHOE TEMATUYECKOE IUIAHUPOBAHME, B KOTOPOM JACTAIU3UPOBAHO
COAEPKAHUE KaXJIOM KOHKPETHOW TE€MbI, YKa3aHbl KOJIMYECTBO YACOB, OTBOJIUMBIX
Ha €€ Wu3yuYeHHe, M OCHOBHbIE BHJbI Y4E€OHOW JESATENbHOCTH YYCHHKA,
dbopMupyemMble NpU HW3YYEHUU TEMbI, MPUBEAEH MEpPEUYeHb JIEMOHCTpaluH,
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BBIIIOJIHACMBIX YUUTCIIEM, U IICPCYCHb PCKOMCH/YCMbIX na60paTopHHx OIIBITOB U
MMPaKTHYCCKUX pa60T, BBIITOJIHACMBIX YHalllUMUCH.

COJAEPXAHUE YYEBHOI'O IIPE/IMETA

8 kiace

IlepBoHauyajibHbIE XUMHYECKUE OHATHSA

[Ipeamet xumun. Poias XxuMuu B )kU3HU yenoBeka. Temna u BeniecTBa. Ouzndeckue
CBOICTBA BelllecTB. ArperaTHoe coctosiHue BemecTs. [loHsaTre 0 MeToaax mo3HaHus
B XuMuu. XUMHS B cucTeMe Hayk. Yuctele BemectBa U cMecu. (CrocoObl
pazzieNeHusl CMeceH.

ATOMBI M MOJIEKYJbl. XHUMHYECKHE dieMeHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckas (opmyisa. BaleHTHOCTh aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOCTaBa BellecTB. OTHocHUTeNbHAs aToMHas Macca. OTHOCUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBast J0JI11 XUMUYECKOTO 3JIEMEHTA B COEIUHEHUU.

@u3znyeckre U XMUMHUYECKUE SBICHUS. XUMHUYECKas peakuus U e€ MPU3HAKU.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XUMUYecKHe ypaBHeHUs. Knaccudukarms
XUMUYECKUX PEaKIUi (COETUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

XVMMHYECKUI 3KCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MTOCYJI0H, C IpaBUIaMuU
paboThI B TabopaTopun ¥ mpuéMamu oOpanieHus ¢ 1abopaTopHbIM 000PYI0BaHUEM;
U3y4eHUE U OnHcaHue GU3NUYECKUX CBOMCTB 00pa3lloB HEOPTaHUYECKUX BELIECTB;
HaOoieHNe (pu3ndeckux (IUIaBlieHUE BOCKA, TassHUE JIbJla, PACTUpPAHHUE caxapa B
CTYIKE, KWUIIEHHE M KOHJIEHCAlUsl BOJbI) M XHUMHUYECKUX (TFOPEHHE CBEuH,
MPOKAJIMBAaHUE MEIHOW MIPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCIIOTOM) SIBJIICHUH,
HaOJNIOZICHWE M OINHUCAHWE TMPU3HAKOB MPOTEKAHUS XUMHYECKUX PpeaKIuil
(pa3noxeHue caxapa, B3aUMOJCHCTBUE CEPHOW KHUCJOTHI C XJIOPUAOM Oapus,
pasnoxxenne runpokcuaa meau(ll) mpu HarpeBaHuu, B3aUMOJEHCTBHUE XKeje3a ¢
pactBopoM cosii Meau(Il)); nyuenne cnocoOoB pazaeieHus cMeceil (¢ TOMOIIbIO
MarHuTa, (uiIbTpoBaHWE, BBIMAPUMBAHME, JUCTWILLALUA, XpomaTtorpadus),
IIPOBEICHUE OYKMCTKM MOBAPEHHOW COJM; HAOJIOIEHUE W OMHCAHUE PEe3yJbTaTOB
MPOBEICHUS ONbITa, WJUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMSI MAcChl; CO3JaHUE
MojiesIe MOJIeKyJ (IIapOCTEPHKHEBBIX ).

Baxuelue npeacTaBuTe M HEOPraHUYECKUX BeLIECTB

Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kuciopog — d3J€MEHT U MPOCTOE
BemecTBo. HaxokneHue kucimopoma B Tpupoe, (U3HMYECKHE W XUMHUYECKUE
cBoiictBa (peakuuu TopeHus). Oxcunbl. [lpumenenue xkucnopona. CrocoOsl
MOJIyYeHHUs] KUclopoda B JabopaTopuu W TPOMBIIUIEHHOCTU. Kpyrosopor
KHciopoa B mpupojae. O30H — aioTponHas Moau(UKalys KUCIopoia.

TernoBoit 3¢ (HeKT XUMUYECKON peaKIui, TEePMOXUMHYECKUE YPaBHEHHUS, IK30- U
DHAOTEPMHUYECKHE PEAKIMU. TOIIMBO: Yroib MU METaH. 3arpsA3HEHHE BO3/1yXa,
yCUJIEHUE MapHUKOBOTO 3(pdeKkTa, pa3pyiieHrue 030HOBOTO CIIOS.
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Bopopon — snemenT u npocTtoe BemecTBo. HaxoxaeHne Bogopoaa B Ipupoe,
bu3nuecKue 1 XuMUYECKHe CBOMCTBA, MPUMEHEHHE, CLIOCOOBI MoTyyeHus. Kucnors
Y COJIH.

KomnuectBo BemectBa. Moib. MoisipHast macca. 3akoH ABoraapo. MossipHbIi
00bEM ra3oB. PacuéThbl M0 XUMHUYECKUM YPAaBHCHUSM.

dusnyeckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HackileHHbIE
Y HEHACBHIILICHHBIE PacTBOpbl. PacTBOopuMOCTh BemiecTB B Boje.MaccoBas a0
BEILECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BoJbl. OcHOBaHUA. Poiib pacTBOpOB
B MPUPOJEC U B KU3HMU ueloBeKka. KpyroBopoT BoAbI B MpUPOAE. 3arpsi3HEHUE
NpUpPOIHBIX BoA. OXpaHa U OYMCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmueckux coeauHenuid. Oxcunbl. Knaccuduxarms
OKCHJIOB:  coyieoOpa3yromue  (OCHOBHBIC, KHCJIOTHBIE, aM@oTepHbIE) W
HecosieoOpasyromue. HomeHknaTypa okcumoB (MEeXKIyHApOAHAS W TPUBUAIBHAS).
Pu3nyecKrue U XUMUYECKHE CBOMCTBA OKCUIO0B. [loiyueHne okcuios.

OcnoBanus. Knaccudukaiiysi ocHoBaHU: MIENOYU U HEPACTBOPUMBIE OCHOBAHHUSI.
Homenknatypa ocHoBaHu# (MeXIyHapojaHas W TpuBHaibHas). dusmdeckue u
XUMHUYECKUE CBOMCTBA OCHOBaHUM. [lonyueHrne OCHOBaHUM.

Kucnotel. Knaccudukanust kucnor. HomeHnknarypa Kuciot (MeXIyHapoaHas U
TpuBuangbHas). dusnyeckne U XUMHUYECKHE CBOMCTBA KUCJIOT. PsAn akTUBHOCTHU
metaiuioB H. H. bekerosa. [lonyyeHue Kucior.

Conu. Homenknatypa cojielt (MexIyHapoaHas U TpuBHAIbHAs). DU3HUECKUE U
XAMHUYECKUE CBOMCTBa conel. [lomydenue coineil.

I'eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

XHUMHAYECKHUMN SKCITIEPUMEHT: KAQUECTBEHHOE OTNPEICIICHUE CONCPKAHUS KUCI0POIa
B BO3AyXe; IMOJy4YeHHE, COOMpaHue, paclo3HABAaHWE W HU3YYEHHUE CBOWCTB
KHUCJIOpO/a; HaOIIOJICHUE B3aUMOJACHCTBHS BEIIECTB C KHUCIOPOJIOM U YCIOBHUS
BO3HMKHOBEHUS U TMpEKpalieHus: ropeHus (moxkapa); 03HaKoMJIEHHE ¢ 00pa3amMu
OKCUJIOB U OIMCAHWE WX CBOWCTB; MOJy4YeHHUE, COOMpaHHE, pACIO3HABAHUE H
M3yUYEHHE CBOMCTB BOJOpOJa (FOpEHHE); B3aUMOJECHCTBUE BOJOPOJA C OKCHUIIOM
meu (11) (Bo3MOKHO MCTIOIB30BaHKME BUACOMATEPUAJIOB); HaOMI0IeHHE 00pa3IoB
BEIIIECTB KOJMYECTBOM | MOJb; HCCIeOoBaHUE OCOOEHHOCTEM pacTBOpPEHUs
BEIIECTB C PAa3JIMYHOW PACTBOPUMOCTBIO; IPUTOTOBICHHE PACTBOPOB C
OTPEICIIEHHON MAaCCOBOM JI0JIEH paCTBOPEHHOTO BEIIIECTBA; B3aUMOAECHCTBUE BObI
c MeraulamMu  (HaTpueM W KajubliMeM) (BO3MOXKHO  HUCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB); OMpEACICHUE PACTBOPOB KHUCIOT U IIEJIOYEH C TOMOIIbIO
WHJIMKATOPOB; HUCCIEJO0BAHUE OOpa3IOB HEOPraHMYECKUX BEIIECTB Pa3TUUHBIX
KJIACCOB; HAOJIIOJICHUE MU3MEHEHHUsI OKPACKH WHIMKATOPOB B PACTBOpPAX KHUCIOT U
niesnioyeil; u3ydyenwe B3aumojercTBus okcunpa menu (II) ¢ pactBopom cepHoi
KUCJIOTBI, KHUCJIOT C METAUIAMH, PEAKIMKA HEUTpaau3aluu; I[OJy4YCHUe
HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHHME OJHOIO0 METaJIa IPYTHMM K3 PacTBOpa
COJIM; PEIIEHUWE OHKCIEPUMEHTAIBHBIX 3aJa4 IO TeMe «BaxHenmme Kiaccsl
HEOPraHUYECKUX COCIUHEHUIN.



IMepuoanuyeckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKHUX JJIEMEHTOB
. A. MenaeneeBa. Ctpoenne aroMOB. XUMH4YECKass CBA3b. OKUCIUTETBLHO-
BOCCTAHOBHUTEJIbHbIC PeaKIU

[lepBble MOMBITKH KIaCCUPUKALIUA XUMUYECKUX 3JIeMEHTOB. [oHsITHE O rpymmax
CXOJHBIX 3JIEMEHTOB (IEIOYHbIE U IIEJIOYHO3EMENIbHbIE METaIbl, TaJIOTEHBI,
WHEPTHBIE Ta3bl). ODJIEMEHThI, KOTOpble 00pa3zyloT amdOTepHbIE OKCHUIIBI U
TUAPOKCHUIBI.

Ileppnogmueckuit 3akoH. Ilepuonnueckas cucTEMa XUMHYECKUX DJIEMEHTOB
. . Menneneea.  KopoTkonepuogHas W JUIMHHONIEpUOAHAas  (OpMBI
[leprognueckon cucremel xumMuaeckux emMeHToB . 1. Menneneesa. [lepuonel n
rpynnbl. @U3NYECKUNA CMBICH NOPSAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIIbI
DIIEMEHTA.

Crpoenune aromoB. CoctaB aToMHBIX siaep. M3otombl. DnekTpoHbl. CTpoeHue
AJNIEKTPOHHBIX ~ 000JI0YeK AaToMOB TMepBbIX 20 XUMHUYECKHUX DIIEMEHTOB
ITepuonnueckoin cucremsl [l. 1. MenneneeBa. XapakTepuCTUKa XUMHUUYECKOTO
AJIEMEHTA 110 ero nosoxeHuro B [lepuoanyeckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHUsI paauyca aTOMOB XHWMHYECKHUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO TPYINaM U NepuoaaM. 3HaYEHUe
[Teproanueckoro 3akoHa u [leprnoandeckor CUCTEMbl XUMUYECKUX 3JIEMEHTOB IS
pa3BuTusa HayKu U npakTuku. J1. 1. MenneneeB — y4€HbIN U rpa)KJaHNH.

Xumuyeckass cBsi3b. KoBajieHTHass (MOJsipHAs MW HEMOJSIpHAs)  CBA3b.
DIIEKTPOOTPULIATEIBHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucnenus. OKUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Iponeccsl
OKHCJICHHSI U BOCCTAaHOBJIEHUsI. OKHUCIIUTENN U BOCCTAHOBUTEH.

XVWMHYECKUI SKCIEPUMEHT: U3ydeHHUEe oOpa3llioB BEIIECTB METALUIOB U
HEMETAJUIOB; B3aMMOJEHCTBUE THUAPOKCHAA LHWHKA C pPAacTBOPAMHM KHUCJIOT U
1IeJI04YEel; IMPOBEICHHUE OIbITOB, WUIIOCTPUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-
BOCCTAaHOBUTEJIHHBIX PEAKIUH (TOPEHHE, PEAKIIMH PA3IIOKECHHS, COSTUHEHUS ).

MexknpeaMeTHbIE CBS3H

Peanmzamuss MeXNpeaMETHBIX CBSA3CH MNpU W3YYCHHMH XUMUU B 8 Kiacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BAaHWE KaK OOIMUX €CTEeCTBEHHO-HAYYHBIX
TIOHSTHN, TaK W TIOHSATHUH, SIBJISTFOIIMXCS CUCTEMHBIMH JIJISl OTICIIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mme ecTecTBEHHO-HAYYHBIC TIOHSATHS: HAY4YHBIA (akT, THIOTE3a, TEOpHs,
3aKOH, aHalW3, CHHTE3, Kiaccu(uKaus, TePUOIUIHOCTh, HAOJI0IEHHE,
AKCIIEPUMEHT, MOJICITUPOBAHUE, U3MEPCHHUE, MOJICNb, SIBICHHC.

dusnka: mMarepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKIIU/I, H30TOIIbI,
PaINOaKTUBHOCTh, MOJIEKYJa, JJICKTPUUYCCKUN 3apsjl, BEIIECTBO, TENIO, O00BEM,
arperaTHOe€ COCTOSIHME BEIIEeCTBa, Ta3, (PU3NUECKHE BEIUYUHBI, CIUHUIIBI
WU3MEPEHUsI, KOCMOC, TUTaHETHI, 3BE3/1b1, COHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MuHEpasbl, TOPHBIE MOPOJBI, TOJIE3HBIE
MCKOIIaeMbI€, TOTIJTUBO, BOJIHBIE PECYPCHI.



9 ki1ace

BemrecTBo M XMMHYECKasA peaKkuus

Ilepnonnueckuii 3akoH. Ilepuoguyeckas cucTeMa XMMHYECKUX DSJIEMEHTOB
1. 1. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B M3MEHEHHH CBOMCTB
XUMHUYECKUX JIEMEHTOB IIEPBBIX TPEX NEPUOJOB, KAJINS, KAJIbLUA U UX COCIUHEHUN
B COOTBETCTBUM C IIOJIO)KCHMEM »dJeMeHTOB B llepuomguueckoil cucremMe u
CTPOECHHUEM UX aTOMOB.

CrpoeHne BelECTBA: BHUABl XUMUYECKOM CBA3U. THUIBI KPUCTAIMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHYECKOU CBS3H.

Knaccudukanys n HOMEHKIIaTypa HEOPraHUYECKUX BEIIECTB (MEXIyHApOIHAS U
TpUBUAJIbHAsA). XHMHYECKHE CBOWMCTBA BELIECTB, OTHOCSAUIMXCS K pPa3IMYHBIM
KJIACCaM HEOPraHWYECKUX COCAVHEHUH, T'€HETHUYECKas CBsI3b HEOPraHWYECKHUX
BEILIECTB.

Knaccudukanus XuMUYECKUX peakUuil MO Pa3IMYHbIM MpU3HaKaM (TI0 YUCTy U
COCTaBy Y4YaCTBYIOLIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY A3(¢eKTy, II0
U3MEHEHUIO CTETIEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YUacCTHIO KaTajau3aTopa). DK30- U SHAOTEPMHUUYECKUE PEAKIMH, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[lonsiTue 0 cKopocTH XuMHUYeckod peakuuu. lloHarne o0 o00paTUMBIX U
HEOOpAaTUMBIX XMMHUYECKUX peakuusx. [IoHATHE O TOMOrE€HHBIX U Te€TEpOre€HHBIX
peakuusix. IloHstne o XxumMudyeckoM paBHOBecHH. DaKTOpbI, BIHSIONIME Ha
CKOPOCTh XMMUYECKOHN pEaKUU U MOJ0KEHHE XUMUYECKOTO PAaBHOBECHS.

OKHUCANTENBPHO-BOCCTAHOBUTEIBHBIE peakuuu, AIEKTPOHHBIN OastaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON peaKLuu. CocraBiienue YpaBHEHUI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMd C  HWCIIOJIB30BAHUEM  METOJA
AJIIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTHYECKON AUCCOLMALNNA. DIEKTPOJIUTHI U HE- DIIEKTPOJIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3JIMYHBIMU BUIAMHU
xumuueckoi cBsizu. Crenens aucconauuy. CUbHbIE U Cl1a0ble JIEKTPOJIUTHI.

Peakiuu vioHHOTO OOMEHa. YCIIOBUS MPOTEKaHUS peaKIuii MOHHOTO OOMEHa,
IIOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHEHUs peakuuid. CBoiicTBa KHUCIOT,
OCHOBAHMI U COJIEH B CBETE MPE/ICTABICHUN 00 AIEKTPOIUTHUECKON TUCCOIUAIUY.
KauecTBeHHbIE peakiuu Ha MOHBI. [IoHATHE O THIpONIM3E CONEl.

XVWMHUYECKUI HKCIEPUMEHT: O3HAKOMIICHHE C MOJEISAMU KPUCTALTUYECKUX
pEIETOK HEOPraHMYECKUX BEIIECTB — METANIOB U HeMmeTawioB (rpadura u
ajiMasa), CJIOXXHBIX BEIIECTB (XJIOpUAa HATpHsl); HUCCIAEIOBAHUE 3aBUCUMOCTH
CKOPOCTH XHMMHUYECKOW pEeaKkIHH OT BO3JACHCTBUA Ppa3IUYHBIX (PAKTOPOB;
MCCIIEOBAHNUE AJIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IPOLECCA AUCCOLUALIN
KHCJIOT, IIEJoYeld W cosie (BO3MOXKHO HCIIOJIb30BAaHUE BHIEOMATEPHAIIOB);
IIPOBEJICHHUE ONBITOB, WJUTFOCTPUPYIOIIMX NPU3HAKH MPOTEKAHUS PEAKIIMI HOHHOTO
obmeHa (oOpa3oBaHHME OcCajika, BBIJEICHHE raza, oOpa30oBaHHWE BOJIBI); OIIBITOB,
WUIIOCTPUPYIOIIUX ~ IPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peaKUuid

10



(ropeHue, peakuuy pasyIoKEHHs, COEUHEHUS); PACIO3HABAHUE HEOPTraHUYECKUX
BEUIECTB C IIOMOIIBIO KAue€CTBEHHBIX PEAKLU HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTa/uuibl U X coeJUHEHUS

OOmiass  xapakTepucTuka TrajoreHoB. (OCOOEHHOCTHM CTPOEHUS aTOMOB,
XapakTepHbIEe CTENEHU OKucieHus. CTpoeHue u (U3MUECKUEe CBOMCTBA MPOCTHIX
BEUIECTB — TajJOreHoB. XHMMHMYECKHE CBOHCTBa Ha IpUMeEpe XJopa
(B3aMMOJEHCTBUE C METalIaM{, HEMETaUIaM{, IIEeJI0YaMH). XJIOPOBOJOPO/I.
ConsHast KMCIOTa, XMMUYECKHUE CBOMCTBA, MOJy4YE€HHE, NpUMEHEeHue. JlericTBue
XJIOpa M XJOPOBOJOPOAA HA OPraHW3M YeEJOBEKa. BaxkHeWmme XJIopuabl U UX
HAXOXKJEHUE B IPUPOJE.

Obmiasi xapakTepucTuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

CrpoeHue u (pu3nyeckue CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJA U CEPHI.
AnnoTtponHsle MOIU(pUKAIMM KUCIOPOAa U cepbl. XUMHUYECKUE CBOMCTBA CEpBHI.
CepoBonopoJ, cTpoeHue, (pu3nyeckue U XuMudeckue cBocTBa. OKCHUIBI Cepbl Kak
IPEICTaBUTENN KUCIOTHBIX OKCHIOB. CepHasi KUCI0Ta, PU3NUECKUE U XUMUYECKUE
cBOMcTBa (0OLIME Kak TMpEACTaBUTENS Kiacca KUCIOT U CHEHU(PHUUECKHE).
XUMUYECKUE peaklinu, Jie)Kallue B OCHOBE MPOMBIIIIEHHOTO CIIoco0a MoJIydeHus
cepHoii KUCJIOThL. [Ipumenenue. Conu cepHOM KHUCIOTHI, KAYECTBEHHAs PEaKIMsl Ha
cyabdar-uoH. HaxoxneHue cepbl U €€ COEIMHEHHA B MpUpojie. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH CpeAbl COEIMHEHHUSIMH Cepbl (KUCIOTHBIE JTOXKIIH,
3arps3HEHUE BO3/yXa U BOJIOEMOB), CITIOCOOBI €T0 MPEI0TBPAILICHHUS.

OO6mass xapakrepuctuka 35eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHN OKUCIICHUSI.

A30T, pacnpocTpaHeHHEe B NpHUpoOAe, (PU3MYECKHEe M XUMHUYECKUE CBOMCTBA.
KpyroBoport azora B npupoje. AMMHaK, ero puU3ndeckue 1 XuMUIECKHE CBONCTBA,
nojsyuyeHue W npumeHeHue. Coiau aMMOHHMS, UX (PU3MUECKHE M XUMHUYECKHE
CBOMCTBa, NpHMeHEeHHe. KauecTBEHHas peakuyss Ha WOHbBI aMMOHMS. A30THas
KHUCTO0Ta, €€ mojydyeHue, (u3NYecKhe M XHMMHYECKHe CBOWCTBa (00IIMe Kak
IpeCTaBUTENs Kilacca KUCIOT U crneuuduueckue). VcnonbzoBaHue HUTPATOB U
coJieil aMMOHHS B KaUeCTBE MUHEPAIbHBIX YI00peHnN. XUMHUYECKOE 3arpsi3HEHHE
OKpY>KaroIlllel cpeibl COENMHEHUSIMU a30Ta (KUCJIOTHBIE NOXKIU, 3arps3HEHHE
BO3]lyXa, TOYBBI U BOAOEMOB).

®ochop, amnorponHsie Moaudukauuu (ochopa, puznyeckrue U XUMHUECKHUE
cBoiictBa. Okcua dpocdopa(V) u pocdopnas kucnora, puzndeckue 1 XUMHUECKHUE
cBoOiicTBa, mnoisydyeHue. Mcnonb3oBanue (ocdaroB B KayecTBE MUHEPAIbHBIX
yA00pEHUI.

O6mas xapakrtepuctuka 3iemMeHTOB [VA-rpynmbel. OcCoOEHHOCTH CTpOEHUS
aTOMOB, XapaKTEPHBIE CTENIEHN OKUCIICHUS.

VYrnepon, amioTpomHble MOAM(DUKAIMKM, PAcIpOCTpaHEHHE B  MPHUPOJE,
buznueckue U XUMHYECKHE CcBoicTBa. AjacopOmus. KpyroBopor yriepona B
npupojie. OKcuibl yrieposa, ux Gu3nueckue i XMuMUYecKre CBOMCTBa, 1eCTBHE Ha
KUBbIE€ OPraHU3MBbI, MOJY4YEHHE | MPUMEHEHHE. OKOJIOTUYECKUE MPOOJIEMBlI,
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CBsi3aHHBIE C OKcHuioM yriiepoaa(IV); rumoresa rmo0ansHOTO MOTEIICHUS KIIMMAaTa,
NapHUKOBBIN 3P ekT. YronbHas KUCIO0Ta U €€ COJIU, UX (PU3UUECKUE U XUMUYECKUE
CBOICTBA, Moixy4yeHue u npuMeHeHue. KauectBeHHast peakiiys Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJIEHHOCTH U CEIHCKOM
XO35MCTBE.

[lepBoHavyasibHbIE TIOHATHS OO OpPraHMYECKUX BEIIECTBAX KaK O COCIMHEHHUSIX
yriepoja (MeTaH, 3TaH, dTHJICH, alleTUJICH, YTAHOJI, TJIMIICPHH, YKCYCHAs KUCIIOTA).
Nx coctaB u xumuueckoe crpoeHue. [ToHsTue 0 6MoI0rnyeck BaXKHbIX BEIIECTBAX:
KHUpax, Oenkax, yrieBoJaX — M HMX POJM B KU3HU 4YeJoBeka. MarepuaibHOe
€MHCTBO OPTAaHUYECKUX U HEOPTAHUYECKUX COCTUHECHUM.

KpemHuii, ero ¢puznueckue 1 XMMHUYECKUE CBOMCTBA, MOYYEHUE U TPUMEHEHHE.
Coenunenust kpemuus B ipupoze. Obmue npencrapienus 06 okcuae kpeMuus(1V)
U KpeMHUEBOUW kucinore. CHUIMKAThl, UX UCIOJb30BaHUE B OBITY, MEAUIUMHE,
MPOMBIIUICHHOCTH. BakHEHIIne CTPOUTENIbHBIE MAaTepHANIbl: KEPAMHUKA, CTEKIIO,
IIeMEeHT, OeToH, kene300eToH. Ilpobmempl 0Ge30macHOrO  MCIOIb30BAHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEAHEBHOM JKU3HHU.

XVMMHUUYECKUI HKCIIEPUMEHT: H3y4YeHHE OOpa3lloB HEOPTaHMYECKUX BEIIECTB,
CBOMCTB COJISTHOM KHCIIOTBI; TPOBEJAECHNE KAUYECTBEHHBIX PEAKIUI HA XJIOPU]I-HOHBI
U HaOJIOJICHUE MPU3HAKOB WX MPOTEKAHUS; OMBITHI, OTpaXkaronue (GU3nIecKue u
XUMHUYECKUE CBOMCTBA TaJIOTEHOB U UX COEAMHEHHUI (BO3MOXKHO HCIOJIb30BaHHE
BHUJICOMATEPUAJIOB); O3HAKOMJICHHE C oOpasliaMu XJIOPUAOB (TaJIOT€HUIOB);
O3HAaKOMJIEHUE C 00pa3laMH Cepbl U €€ COETUHEHUSIMU (BO3MOXHO MCIOJIb30BAHHE
BHUJICOMATEPUAIIOB); HAOIOJEHUE Mpoliecca OOYIIMBaHUS caxapa IoJ JeHCTBUEM
KOHICHTPUPOBAHHOW CEPHOM  KHCJOTBI, H3Y4YCHHE XUMHYECKUX CBOWMCTB
pa30aBIEHHOIN CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
MOH U HaOJIOJEHUE NpHU3HAKa €€ MPOTEeKaHWs; O3HAKOMJIEHHWE C (U3HMUYECKUMHU
cBoiicTBaMu a3ota, ¢ochopa MU HUX COCIAUHEHUH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (HOChHOPHBIX yAOOPEHUIl; MOTyUYeHue,
coOuMpaHue, pacrlo3HaBaHWE U M3YyYCHHE CBOWCTB aMMHaKa; IMPOBEICHHE
KaueCTBEHHBIX PEAKIIM Ha MOH aMMOHUS U ocdaT-uOH U U3yUYCHHE TPU3HAKOB UX
IIPOTEKAHUs], B3aUMOJECHUCTBUE KOHLUECHTPUPOBAHHOW A30THOM KHUCIIOTBI C MEJbIO
(BO3MOKHO UCIIOJIb30BaHUE BHJIEOMATEPUAIIOB); U3YyUYCHHE Mozenein
KPUCTAJUIMUECKNX PEImETOK anmasza, rpadura, QyUiepeHa; O3HAKOMIICHHE C
MPOIIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W
YCTPOMCTBOM NPOTHBOra3a; MoJIydeHHe, COOMpaHue, pacliO3HABAaHUE U U3y4YEHUE
CBOMCTB YTJIEKHCIIOTO ra3a; NpOBEJECHUE KaueCTBEHHBIX peakuuii Ha KapOoHaT- U
CUJIMKAT-UOHbl U U3yUYCHHE TMPU3HAKOB WX MPOTEKAHUS, O3HAKOMJICHHE C
MPOAYKITUEH CUIIMKATHOU MTPOMBIIIJIEHHOCTH; PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4
1o teme «BaxkHeilllive HeMeTaIbl U UX COEAMHEHUS.

MeTaJsibl 1 X COeIMHEHUS

OO6mr1ast XxapakKTepUCTUKa XUMUYECKHUX JIEMEHTOB — METaJUIOB HA OCHOBAaHUHU UX
nojoxxeHus B [lepuonnueckon cucreme xumuueckux 3semeHToB /1. . Menneneesa
U cTpoeHus1 aToMOB. CTpoeHHe MeTaioB. MeTtajinueckasi CBsI3b U MeTaJlInuecKast
KpUCTAJIMYECKAsT PEIIETKA. DJIEKTPOXMMHUYECKUNA PSAJ HANPSKEHUN METaJUIOB.
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dusnyueckne W XUMUYECKHE CBOWCTBa MeTaioB. OOmue crmocoObl TOTydeHHS
MeTaioB. [loHATHE O KOPPO3MU METAIIJIOB, OCHOBHBIE CIIOCOOBI 3aIUThI MX OT
koppo3uu. CruiaBel (CTajib, YyTyH, JIOPATIOMUHMM, OPOH3a) U UX MPUMEHEHHUE B
OBITY U IPOMBIIIJICHHOCTH.

[Ilenounsle MeTauibl: TOJOXKEHUE B llepuoanueckord cUCTEeME XHMHUYECKUX
sanemeHToB JI. M. MeHaeneeBa; CTpOCHHE MX aTOMOB; HaXOXJICHUE B MPUPOIE.
dusznyeckue ¥ XMMHUYECKHUEe CBOMCTBA (Ha mpuMepe HaTtpus U Kaius). OKCUIbI U
TUJAPOKCUIBI HaTpuss W Kanus. [IpuMeHeHHe IENOYHBIX METaNIOB M HX
COEIMHECHUM.

[[lenouHo3eMebHbIC METAaJLJIbI MarHum 51 KaJIbIIMH: MOJIOKCHHUE
B [lepnoanueckoii cucreme xumnueckux annemeHToB . 1. MenneneeBa; crpoenne
MX aTOMOB; Hax0JIeHUE B npupoae. usnyeckue u XMMUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelve coequHEHUs KalblUs (OKCHI, THUIAPOKCHUI, COJIH).
XKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUSI.

AmomuHuii: nonoxxkenue B lleproauyeckoil cUCTEME XHMHYECKHUX 3JIEMEHTOB
. . MeHneneeBa; CTpOEHUE aToOMa; HaxoxJeHue B mnpupone. duznueckue u
XUMHUYECKUE CBOMCTBA altOMUHUS. AMQOTEpHBbIE CBOMCTBA OKCHIA U THAPOKCUIA
ATIOMHUHUSL.

XKenezo: mnonoxenue B Ileprognueckoil cHUCTEME XHUMHYECKHUX DSJIEMEHTOB
J. . MeHnaeneeBa; CTpO€HUE aTOMa; HAXOXJEHHE B mpuponae. Pu3MyecKUe H
XUMHUYECKUEe CBOMCTBa »xene3a. Okcuabl, TuApokcuanl u conu xene3a(ll) u
xenesa(l1l), ux cocras, CBOICTBA U MOTYyUYCHHUE.

XUMHUYECKUIN HKCIIEPUMEHT: O3HAKOMJICHHE C 00pa3llaMy METaUIOB U CILIABOB,
ux (UBUYECKUMHU CBOMCTBAMHU; H3YyUYCHHE PE3YJbTaTOB KOPPO3UU METAILIOB
(BO3MOKHO HCITOJIb30BaHUE BHEOMATEpPUANIOB), OCOOEHHOCTEH B3aMMOJICHCTBUS
OKCH/Ia KaJIbIIUS U HATPUSI C BOJIOM (BO3MOKHO UCITOJIb30BAaHUE BUEOMATEPUATIOB);
MCCIIEIOBAHUE CBOMCTB KECTKOW BOJIBI; MPOLIECCa TOPEHUS Kee3a B KUCIOPOJIe
(BO3MOXXHO  HWCIIOJIB30BAaHWE  BHJICOMATEPHANIOB); TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEAKIINi Ha MOHBI (MarHusl, KaJblUsl, aJJIOMUAHUS, ITMHKa, xkemne3a(ll)
n xenesza(lll), meau(ll)); maGmaromeHMe W ONMHMCaHUE IPOIECCOB OKpaIMBAHUS
IJIaMEHU HWOHAMHU HaTpusl, Kaldus MW Kaiublugd (BO3MOXKHO UCIOJIb30BaHUE
BUJICOMATEPHUAIIOB); UCCIIEIOBAaHUE aM(POTEPHBIX CBOMCTB THAPOKCH A ATTFOMUHUS U
TUAPOKCUIA LIMHKA;, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3ajay 1o teme «Baxunelmue
METAJUJTBI U UX COSTUHCHUSI.

XHUMHUS M OKPY:KaOLIas cpeaa

HoBeie maTepuansl u TexHosnoruu. BemectBa m mMarepuanbl B MOBCEIHEBHOM
JKU3HU 4YeJlioBeka. XUMHUs U 370poBbe. be3omacHoe HMCIoJib30BaHHE BEIIECTB U
XUMHUUYECKUX peakiuid B ObITy. llepBasg momoIips MpU XUMHYECKHUX OXKOTaX
1 oTpaBiaeHUAX. OCHOBBI IKOJOTHUECKON IPaMOTHOCTH. XUMHUYECKOE 3arpsi3HEHUE
OKpY’Karouien cpenbl (mpeaenbHas 10mycTuMasi KonleHTpamus seniects — [1/IK).
Ponb XxvuMuu B perieHnu IKOJIOTHIECKUX MPOOIIEM.

[IpupoaHbie WCTOYHUKHU YIIIEBOJOPOAOB (Yrojib, TMPUPOAHBIA Ta3, HEDTh),
MPOYKTHI KX TIEPEPAOOTKH, UX POJIb B OBITY ¥ IPOMBIIILIEHHOCTH.
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XVUMUYECKUH SKCIIEPUMEHT: M3yUeHHE OOpa3l0B MaTepHuanoB (CTEKJO, CILJIaBbl
METAJIJIOB, MTOJIMMEPHBIE MaTEPUAIIbI).

MexnpeaMeTHbIE CBS3H

Peanuzanus MeXnpeaMETHBIX CBSI3ed MNP U3YYEHHH XUMHM B 9 Kiacce
OCYILECTBIISIETCSl 4E€pe3 HCIOJb30BaHUE KaK OOIIMX €eCTECTBEHHO-HAayYHBIX
HNOHSATUN, TaK U MOHATUH, SIBISIFOIIUXCS CUCTEMHBIMH JUJISl OTAENIbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOT 0 IMKJIA. Peann3arus MeXnpeAMEeTHBIX CBsI3ei IPH U3yUYEeHUHU
XUMHH B 9 KJIacce OCYIECTBISIETCS Yepe3 UCOIb30BaHNe KaK OOIINX €CTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIUXCA CUCTEMHBIMU JUISI OTACIBHBIX
IPEIMETOB €CTECTBEHHO-HAYUYHOTO IHKIIA.

OOmIue ecTecTBEHHO-HAYYHbIE TOHATHSA: HAy4YHBIM (DaKkT, TUMOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KiIacCu(pUKalusi, NEPUOJAUYHOCTh, HaOIIOACHHE,
HKCIEPUMEHT, MOJEIMPOBAHUE, H3MEPEHUE, MOJIEIb, SIBICHHUE, NapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

®dusuka: Marepusi, aTOM, 3JEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaZOaKTUBHOCTD, MOJIEKYa, AIIEKTPUYECKUI 3aps, POBOJIHUKH,
HOJYIPOBOJHUKHU, JIUIJNEKTPUKHU, (POTODJIEMEHT, BEUIECTBO, TEJIO, OOBEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
pemérka, CIulaBbl, (PU3MUECKUE BEIMYMHBI, €IWHULBI U3MEPEHUsS,, KOCMUYECKOE
MPOCTPAHCTBO, MJIAHETHI, 3BE3/1b1, COITHIIE.

buonorusa: ¢orocunTes, abixaHue, Ouocdepa, 3SKOCUCTEMA, MUHEPAIbHbBIE
yIOOpEeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpasbl, TOPHBIE MOPOJBI, MOJE3HBIE
MCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

ININIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATBI

JIM4HOCTHBIE  pE3yJIbTaThl  OCBOEHUS MPOTrpaMMbl  OCHOBHOTO  OOWIETro
o0Opa3oBaHUs JOCTUTalOTCs B XOJ€¢ OOyYeHHs XUMUU B €IUHCTBE y4eOHOH H
BOCIIUTATEIBHON AesTeNbHOCTH Opranu3aiui B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUMCKMMHU COLUMOKYJIBTYPHBIMHU UM JAYXOBHO-HPABCTBEHHBIMH II€HHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIaMU W HOPMaMHU MOBEJIEHHUS M CIIOCOOCTBYIOT
IpoLeccaM CaMOINO3HaHMs, CAaMOPA3BUTHS U COLIMATIM3ALNN 00yUYarOIIUXCSl.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE  pe3yJbTaThl OCBOGHHUS IPOTPaMMbl  OCHOBHOTO  OOIIEro
oOpa3oBaHMs JOCTUTAIOTCS B XOA€ OOyYeHHUS XHMHUU B EIUHCTBE y4eOHOU H
BOCIHUTATEIbHON AeaTeabHOCTH OpraHu3aiy B COOTBETCTBUU C TPAAULIMOHHBIMU
POCCUHCKUMHU COLIMOKYJIBTYPHBIMU M J1YXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATHIMU B OOIIECTBE MpaBWJIaMU W HOPMaMHU TOBEJIEHUS M CIIOCOOCTBYIOT
poleccaM CaMONO3HaHMs, CAMOPA3BUTHS U COLIMATIM3ALNN O0yUYaIOIIUXCSL.

JIMYHOCTHBIE Pe3yNbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTH, B TOM UHCJIE B YACTH:
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IlaTproTHYeCKOro BOCIUTAHUSA

1) HEHHOCTHOT'O OTHOLIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPHUYECKOMY U
HAy4YHOMY HAcJe[Mi0, TOHWMAaHUS 3HAYCHUS XMMHYECKOM HAayKH B >KU3HU
COBPEMEHHOTr0 OOIIECTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEpPHOW MH(pOpMaIei o
NEPEIOBbIX JOCTHXKEHHUSIX W OTKPBITUSX MHPOBOM M OTEYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U 00IIECTBA;

I'paxxnanckoro BocnuTraHus

2) NpeACTABICHHS O COLMAIBHBIX HOPMAaxX M MPaBWIAX MEXINYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOHM,  y4eOHO-HCCNEOBAaTEIbCKOM, TBOPUECKOM W  JAPYrUX  BUAAX
JEeATEIbHOCTH; TOTOBHOCTH K Pa3sHOOOPA3HON COBMECTHOW JEATENbHOCTH MpHU
BBIMIOJJTHEHUHM Y4€OHBIX, I103HABATEIbHBIX 3a7a4, BBIMNOJIHEHUH XHUMHUYECKUX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX IPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHUIO
¥ B3aMOITOMOIIH B ITPOLIecCe 3TOM y4eOHOM AeSITENbHOCTH; TOTOBHOCTH OLIEHUBATh
CBOE IOBEACHUE M IIOCTYIIKM CBOMX TOBApPUILEW C MO3ULKUHA HPABCTBEHHBIX M
IIPABOBBIX HOPM C YYETOM OCO3HAHMS IIOCIIEICTBUM ITOCTYIIKOB;

I{leHHOCTH HAYYHOTO NMO3HAHUA

3) MUPOBO33PEHUYECKUX MPEJICTABICHUN O BEIIECTBE M XMUMHYECKOW pPEaKIIUH,
COOTBETCTBYIOIIIMX COBPEMEHHOMY YPOBHIO PAa3BUTHSI HAYKM M COCTAaBJISIIOIIMX
OCHOBY JIJIsl TOHUMAaHUSI CYITHOCTH HAy4YHOW KapTUHBI MUpPA; MPEACTaBICHUM 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOABI, B3aHUMOCBS3SIX YEJIOBEKA C
MPUPOJHOM CPEJIO, O POJIM XUMHUHU B TO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

4) mo3HaBaTEeIbHBIX MOTHUBOB, HAMPABJICHHBIX HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMUH, HEOOXOIUMBIX 7151 OOBSICHEHUS HAOII0JaeMBIX MTPOIIECCOB U SIBJICHUN;

5) no3HaBaTeNbHONU, MHPOPMAIIMOHHON U YUTATENHCKON KYJIbTYPhI, B TOM YHUCIIE
HABBIKOB CaMOCTOSITENIbHOM paloThl C y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYNMHBIMA TEXHUUYECKHUMHU CPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

6) umHTEepeca K OOYYCHHIO M IO3HAHUIO, JIFOOO3HATEIbHOCTH, TOTOBHOCTH H
CIIOCOOHOCTH K  CcamMo00pa3oBaHWIO, TMPOEKTHOM M HCCIEI0BATEIIbCKOM
JIEATEIIBHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTH W YPOBHS OOyUEHHS B
JlabHEHIIeM;

@opMHUPOBaHUS KYJIbTYPbI 310POBbSA

7) OCO3HaHMS IIEHHOCTH >KM3HH, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY
3IOPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KWU3HU, OCO3HAHUS TOCIECICTBUN U
HETMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOTOJs, HAPKOTHUKOB, KYpEHUs),
HEOOXOMMMOCTH COOJNIONEHUS TIpaBUI OE€30MacCHOCTH TMpPH  OOpalieHuu ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH,
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TpynoBoro BocnuraHus

8) uHTepeca K MPaKTUYECKOMY M3YUYEHHIO MPOQECCU U TpyAa pa3IudyHOro poja,
YBa)XKEHHE K TPYly U pe3yibTaTaM TPYA0BOH JEATEIBHOCTH, B TOM UHCIIE HA OCHOBE
OPUMEHEHUs TPEAMETHbIX 3HaHWM 1O XUMHUHM, OCO3HAHHOrO  BbIOOpa
VH/MBUIyaJIbHON TPAEKTOPUH MPOJOJKEHHSI 00pa30BaHUs ¢ YUYETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMMUH, OOLIECTBEHHBIX HHTEPECOB U OTPEOHOCTEI;
yCIEIHOW POo(eCCUOHATIBHON IEATENbHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUM;
TOTOBHOCTD aJalTUPOBATHCS B MPOQPECCUOHANBHOM Cpeie;

IKOJIOTNYEeCKOr0 BOCIIMTAHUS

9) 3K0JIOTHYECKH 1IEIECO00Pa3HOr0 OTHOUIEHUS K IPUPOAE KaK UCTOUHHUKY KU3HU
Ha 3eMie, OCHOBE €€ CyIIECTBOBaHMs, IOHUMaHHUS LIEHHOCTH 3J0pPOBOIO M
O0e3zomacHOro oOpa3a KHW3HH, OTBETCTBEHHOI'O OTHOWIEHHS K COOCTBEHHOMY
¢u3nyecKoMy U TNCUXUYECKOMY 30POBBIO, OCO3HAHMS ILEHHOCTU COOJIOCHMUS
paBuJI OE30MaCHOTO MOBEEHUS MPU padOTE C BEIIECTBAMM, a TAKXKE B CUTYyallMsIX,
YTPOKAOIIUX 310POBBIO U )KU3HU JIOEH;

10) cnocoOHOCTH NPUMEHATH 3HAHMS, TOJIy4YaeMble MPU U3YUYEHUU XUMHH, IS
pelIeHus 3a/ay, CBA3AHHBIX C OKPYXKAIOIIEH NPUPOAHOM Cpenoil, MOBBIIICHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TIJ00AJIBbHOIO  XapakTepa
HKOJIOTUYECKUX MPOOJIEM U IyTeH UX PEIIeHUs TOCPEACTBOM METOJI0B XUMUU;

11) oSKOMOTMYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJCTBOBAThCS HM B
ITO3HABATEJIbHOM, KOMMYHUKATUBHOM M COIIMAJIbHOM IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeaIMETHBIX pE3yJbTAaTOB BBIICISAIOT 3HAYMMBIE  JUIS
(bopMHpOBaHUS MUPOBO33pEHUS OOIIEHAYYHbIE TTOHATHS (3aKOH, TEOPHsI, TPUHIUII,
runoTesa, paxr, cucrema, Nporecc, SKCIEPUMEHT U JIp.), KOTOPbIE UCIIOJIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpPEIMETax M IMO3BOJSIOT HA OCHOBE 3HAHMM W3
TUX TPEIMETOB (POPMUPOBATH MPEACTABICHUE O LEJIOCTHOM HAyYHOM KapTHUHE
Mupa, U YHUBEpCaJIbHbIE y4eOHbIe neicTBUs (mo3HaBaTebHEIE,
KOMMYHUKATHUBHBIE, PETYJISATHBHBIE), KOTOpbIE O0OECHeunBatOT (OPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYUIECTBJICHUIO y4eOHOMH
NEeATEIBbHOCTH.

MertanpeameTHble pe3yibTaTbl OCBOEHHUS 00pa30BAaTEIbHOW MPOrpaMMbl 110
XUMHUH OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMY MIO3HABATEIbHBIMU JACHCTBUSAMU, B
TOM YHCJIE:

ba3oBbIMH JIOTHYECKMMHU AeHCTBUAMH

1) ymeHuneM HCNOIB30BaTh NMPUEMBI JIOTMYECKOTO MBILLIEHUS [PU OCBOCHHH
3HAHMI: PACKPBIBaTh CMBICI XUMHUYECKHX MOHATUN (BBIAEHATH UX XapaKTepHbIE
MPU3HAKHU, YCTaHABIMBATh B3aMMOCBS3b C JIPYTMMU MOHSATHSIMH), KUCIOIb30BAThH
MOHATHUS [l OOBSICHEHUS OTAEIbHBIX (DAKTOB U SIBIICHUMN; BHIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCU(PUKALUU XUMHUYECKUX BEIIECTB U XMMUYECKHX PEaKIUi;
yCTaHaBJIMBATh MPUYMHHO-CIEACTBEHHBIE CBSI3M MEXAY OOBEKTaMU HU3YUYECHUS;
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CTPOUTH JIOTUYECKHUE PACCYk ACHUS (MHAYKTHUBHBIE, 1€IyKTUBHbIE, [0 AHAJIOTHUN);
JienaTh BBIBOJIbI M 3aKITFOUCHUS;

2) yMEHHMEM MpPHUMEHSTh B MPOIECCe MO3HAHUA TMOHATUS (MPEIMETHBIE U
MeTaIpeIMETHbIE), CHMBOJIUYECKHE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh HIMPOKO MIPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEACTABICHUSI —
XUMUYECKUN 3HAK (CHUMBOJI 3JI€MEHTAa), XUMUYecKas QopMylla U ypaBHEHUE
XUMHUYECKON peakiuu — MPH PEIIeHUH Y4eOHO-TI03HABATENIbHBIX 33]1a4; ¢ YYETOM
TUX MOJEJBHBIX MPEJCTABICHUN BBISABISTH U XapaKT€PU30BaTh CYLIECTBEHHBIE
MPU3HAKU U3y4aeMbIX O0BEKTOB — XUMHUYECKUX BEIIECTB U XUMUYECKUX PEAKIUN;
BBISIBJISITH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJIE/ICTBEHHBIE CBSI3U U
IPOTUBOPEYHS B M3YYAEMBIX MPOLECCAX U SABIEHUSX; MpeiaraTb KPUTEPUH IS
BBISIBJICHUS 3TUX 3aKOHOMEPHOCTEN M MPOTHUBOPEUMIl; CAMOCTOSATEIBHO BbIOUPATh
croco0 perieHust yaeOHoW 3a7aun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHUS,
BbIOMpaTh HamOojee MOAXOMAIIUN € YYETOM CaMOCTOSITENIBHO BBIJEJIEHHBIX
KpUTEPHUEB);

ba3oBbIMH Hcc/I€10BATEILCKUMH AeHCTBUAMHU

3) yMeHHEM HCIOIb30BaTh MOCTABICHHbIE BONPOCHl B KAUECTBE MHCTPYMEHTA
NO3HAHMsI, a TAKXKE B KAU€CTBE OCHOBBI /U1l (HOPMHUPOBAHUS TUIIOTE3bI IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CY>KJICHU;

4) npuoOpeTeHHE OIbITa MO IJIAHUPOBAHUIO, OpPraHU3alUU U IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB: YMEHHE HaOMI0JaTh 3a XOJOM IIpolecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €ro Pe3yJsbTar, POPMYIHUPOBATH 000OIIECHUS U
BBIBO/IbI IO PE3YyJIbTaTaM MPOBEAEHHOIO OMbITA, HCCIEOBAHUS, COCTABIATh OTUET
O MpojieaHHOMN paboTe;

Paboroii ¢ unpopmanmen

5) ymeHueM BBIOMpPATh, AHAIM3UPOBATH W HHTEPIPETHUPOBATH HH(POPMALUIO
pa3MyYHBIX BUIOB U (DOPM MpEACTABICHUS, MOIYyYaeMYIO0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONyJIIpHasl ~JUTepaTypa XUMHUYECKOTO COJEp)KaHUs, CIPABOYHBIE
nocobust, pecypcbl MHTepHETa); KPUTUYECKHM OLIEHUBATh MPOTUBOPEUMBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

6) yMEHHEM NPUMEHATh Pa3IMYHbIe METOJbI U 3aMpOChl IPU MOUCKE U 0TOOpe
UHGOpPMallMd U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOJUMBIX JUIsl BBIOJIHEHHUS
y4eOHBIX U MO3HABATEJbHBIX 33/1a4 ONpPEIEIEHHOIO THUIA; IPUOOPETEHHE OIbITa B
00JaCTH  MCHOJB30BaHUS  MH(GOPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMYHbBIX MOUCKOBBIX CUCTEM;
CaMOCTOATENLHO BHIOMPATh ONTUMANbHYIO (DOpMY IpeAcTaBIeHUs] HH(DOpMaALUU U
WUTIOCTPUPOBATh pEIIAEMbIe 337a4d HECJIOKHBIMU CXEMaMH, JrharpaMmamu,
npyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

7) yMEHHEM UCHONb30BaTh MW aHAJU3UPOBAaTH B IIpolecce Y4YeOHOU U
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOIO0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH MPUPOIHOU
Cpelbl;

YHuBepcalbHbIMM KOMMYHHUKATUBHBIMM el CTBUSIMU
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8) ymeHueM 3a7aBaTh BOIIPOCHI (B X0JI€ AUAJIOTa H/WIIK AUCKYCCHUH) TIO CYIIECTBY
oOcyx/1aeMol TeMbl, (OpMYyIUpPOBaTH CBOM MPEUIOKEHUS OTHOCUTEIHHO
BBITIOJIHEHUS MPEJIOKEHHOM 3a/1a4u;

9) npuobpereHre onbITa MPE3CHTAIMN PE3YJIbTATOB BBHITOJIHEHHUS] XUMHYECKOTO
IKCIIepUMEHTa (J1Ta0OpaTOPHOrO OMBITA, Ja0OPATOPHOUN PabOTHI MO UCCIEIOBAHUIO
CBOMCTB BEILIECTB, yUeOHOTO MPOEKTA);

10) 3aMHTEpecOBaHHOCTh B COBMECTHOM CO CBEPCTHHKAMHU MO3HABATEIBHOU U
UCCIIEIOBATENIbCKON JIESITENFHOCTH TMPH PEHICHUH BO3HMUKAIOMIMX MpoOsieM Ha
OCHOBE y4€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3HMIHK (00CYXKIeHUs, 0OMEH
MHEHUSIMH, «MO3TOBBIC INTYpPMBI», KOOPAWHAIIUS COBMECTHBIX JEHCTBUIA,
OTpe/ieTICHNE KPUTEPHEB 10 OLIEHKE KaueCTBa BHIMIOJIHEHHOM paboThI U Ap.);

YHuBepCAIbHBIMU PEryJsiTUBHBIMU /I€iiCTBUSIMH

11) ymeHreM caMOCTOSITENIBHO OMpPENENITh LENH ACSITeNbHOCTH, MIIAHUPOBATH,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U TMPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTD, BHIOUpaTh Harbosnee 3pheKTUBHBIE CIIOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/7a4, CaMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
[IPEIJIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINIOJHEHUM 33JaHUM C Y4YETOM
MOJIYYCHHUS] HOBBIX 3HAHUUN 00 M3ydaeMbIX OOBEKTaX — BEUIECTBAX U PEAKIUAX;
OILICHMBATh COOTBETCTBHE MOJTYUYEHHOTO pe3yJibTaTa 3asiBJICHHOM LIETH;

12) ymMeHueM UCHOJIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IMpeJiaraeMbie B
YCJIOBUM 33/IaHUMU.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe npeaMeTHBIX pe3yabTaTOB MO0 OCBOSHUIO 0053aTEILHOTO COEPKaHUS,
YCTAaHOBJICHHOTO JAaHHOW TPUMEpPHON paboueil MmporpaMMoM, BBIJEISIOT:
OCBOCHHBIE OOYYalOIUMHCS HAy4YHbIC 3HAHUS, YMEHUS U CIOCOOBI JEHCTBUH,
cnenuduyeckre sl MPeIMETHOM o0siacTh «XUMHUs», BUIBI JEATCIBHOCTH TIO
MOJTYYE€HUIO HOBOT'O 3HAHUSI, €0 MHTEPIIPETALNU, TPEOOPa30BAHUIO U TPUMEHEHUIO
B PA3JIMUHBIX YUYEOHBIX U HOBBIX CUTYaIIHIX.

[IpenMeTHble pe3ynbTaThl OTPaXarOT CHOPMHUPOBAHHOCTH Yy OOYUYAIOIIMXCS
CHEAYIOIINX YMEHUM:

8 kiace

1) packpvisamev cmbici OCHOBHBIX XHMHYECKHMX IIOHSTHH: aToM, MOJEKYyJa,
XUMHYECKUH DJIEMEHT, ITPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECH (OTHOPOTHAS
J5! HGOI[HOpOI[HaSI), BaJICHTHOCTb, OTHOCHUTCJIbHAs] aTOMHAA U MOJICKYJIIPpHAAd Macca,
KOJIMYCCTBO BCIICCTBA, MOJIb, MOJIIpHAA MacCCa, MacCCOBasd O0JII XHUMHUYCCKOI'O
AJIEMEHTa B COCIMHCHUH, MOJSPHBIN 00BEM, OKCHJ, KHCIIOTAa, OCHOBAHHE, COJIb,
AIEKTPOOTPUILIATEIBHOCTh,  CTETEHb  OKHUCJICHHUS, XUMHUYECKas  peakius,
KJIaccuuUKaIys peakivii: peakiud COCIUHEHUS, PEAKIIUU Pa3I0KEeHUs, peaKIuu
3aMeIIeHUs, Peakly OOMEHa, 3K30- W JHJAOTEPMHUUECKHE PEaKIUH; TEIIOBOU
s ekt peakiuu; SIpo aToma, IEKTPOHHBIA CIOM aToma, aTOMHas OpOWUTalIb,
pa)myc aToMa, XUMHYCCKasa CBiA3b, HOJ'ISIpHaSI u HeHOHHpHaH KOBAaJICHTHas1 CBA3b,
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WOHHasi CBf3b, HWOH, KAaTHOH, AaHWOH, pacTBOpP, MaccoBas JOJs BELIECTBA
(mponeHTHas: KOHLEHTpAaIKsl) B pacTBOPE;

2) unmiocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. I1. 1) 1
MPUMEHSTD ATH MOHATHSI IPY OMUCAHUU BEIIECTB U UX MPEBPAIICHHH;

3) ucnonvzosams XUMUIECKYIO CHMBOJIMKY I COCTaBIICHHsI (DOPMYJI BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIIUN;

4) onpedensimb BAJICHTHOCTh aTOMOB 3JICMCHTOB B OMHAPHBIX COCIMHCHUSX;
CTETICHb OKHCIICHUS DJIEMEHTOB B OWHAPHBIX COCAWMHEHUSX; MPUHAIICKHOCTD
BEIIECTB K OINpENeIEHHOMY KJIacCy COSAMHEHUN Mo (popmyriaMm; BUA XUMHUECKOH
CBSI3U (KOBaJICHTHAsl U MOHHAsI) B HEOPTaHUYECKUX COCIUHECHUSIX;

5) packpvisamo cmvicn Ilepuoanueckoro 3aKOHA . . Menneneena:
JIEMOHCTPUPOBATH MOHUMAHUE MEPUOINYECKON 3aBUCIMOCTH CBOMCTB XMMUYECKHUX
AJIIEMEHTOB OT MX NOJIoKeHUs B lleproguueckoil cucreme; 3aKOHOB COXPAHEHHS
Macchl BEIIECTB, OCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa
ABoOrajipo; OINHUCHIBaTh M XapakTepu3oBaTh TabmuuHyro (opmy [lepmoanueckoii
CUCTEMBbl XMMHYECKUX AJIEMEHTOB: pa3iuvarh MOHSATHUS «TJIaBHas moarpynmna (A-
rpynmna)» u «mnobounas noarpymnmna (b-rpymnma)», Mansie U OOJBIINE MEPUOJIBI;
COOTHOCHUTH 0003HaUYEHMsI, KOTOpbIEe UMEIOTCS B Tabnuile «llepuoanyeckas cucrtema
xuMuueckux sieMeHTtoB JI. 1. MeHaeneeBa» C YUCIOBBIMU XapaKTEPUCTHUKAMU
CTpPOEHHUsI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj sijipa, oOIIee YUCIo
AJIEKTPOHOB U PACTIPEEICHUE X MO JIEKTPOHHBIM CIIOSIM);

6) xkraccuguyuposames XMMUYECKHE DJIIEMEHTHI; HEOPTaHWYECKHE BEIICCTBA;
XUMHUYECKUE PEAKLMH (110 YUCITY U COCTaBY yYaCTBYIOIIUX B PEAKIIMH BEUIECTB, MO
TerI0BoMY 3P (DEKTy);

7) xapaxmepuzoseams (onucvleamv) oOIKE XHUMHYSCKAE CBOWCTBA BEIECTB
pPa3IMUHBIX KJIACCOB, TMOJTBEPKJasl OMHUCAaHWE MPUMEPAMHU MOJEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUYECKUX PEAKLINN;

8) npoenoszuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KauyeCTBEHHOTO
COCTaBa; BO3MOXHOCTH MPOTEKAHMSI XHUMHYECKHX MPEBPAILECHUN B Pa3TUUYHBIX
YCIOBUSIX;

9) ebiuucaAMb OTHOCUTEIBHYIO MOJICKYJISPHYIO M MOJSIPHYIO MAacChl BEIIECTB;
MacCOBYIO JIOJK0 XMMHYECKOrO 3JIEMEHTa Mo (opMyse COEIMHEHUS; MacCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE; MPOBOJIUTH PACUYETHI MO YPAaBHEHUIO XUMHUYECKON
peaKkIuu;

10) npumernsimvb OCHOBHBIC OIIEPAIIMUA MBICTUTEIBHOMN JCATEIIBHOCTA — aHAJIN3 U
CUHTE3, CpaBHEHHUE, 0000IIeHNE, CUCTEeMaTU3aluI0, KJIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBsI3€d — JUIsi M3Yy4YEeHUsT CBOWCTB BEUIECTB U
XUMHUUYECKUX PEaKIuii; eCTeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS — HaOJII0JICHHE,
U3MEpEeHUe, MOICIMPOBAHUE, SKCIEPUMEHT (PeaibHbI U MBICIICHHBIN);

11) credosams ipaBUIaM MOJIB30BAHUS XUMHUYECKOH MOCYI0H U J1a00paTOPHBIM
o0oOpyZ0BaHUEM, a TAK)KE TIPaBUJIaAM OOpaIlleHus C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSIMA TI0 BBIMOJTHEHUIO JTAOOPATOPHBIX XMMHYECKUX OIBITOB TIO
MOJyYEHUI0O U COOMpPaHUIO Ta3000pa3HbIX BELIECTB (BOAOPOJA M KHCIOPOAA),
IPUTOTOBJICHUIO PAaCTBOPOB C OIPEIEIEHHON MacCOBOM JIOJEW PaCTBOPEHHOTO
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BCI[ECTBA; IUIAHUPOBATh W TMPOBOAWTh XUMHUYECKHE OKCIIEPUMEHTHI  TI0
pacro3HaBaHHUIO PACTBOPOB MIEIOYEH U KUCIOT C TOMOIIBIO HHINKATOPOB (JIAKMYC,
dbenondTanenH, METHIOPAHXK U Jp.).

9 kJiacc

B cocraBe npeaMeTHBIX pe3ynbTaTOB MO OCBOECHUIO 0053aTENLHOTO COIepKAHUS,
YCTAHOBJIGHHOTO JIaHHOW TIpUMEpHON paboyell mporpamMMoM, BBIICISIOT:
OCBOCHHBIE OOYYaIOIIMMHCS HAy4YHBbIC 3HAHMS, YMEHUS U CIOCOOBI JIEWCTBUA,
cnenuuyeckre Mg MPEeIMETHON 00yacTh «XUMHS», BUABI JESITEIBHOCTH IO
MOJIYY€HHUIO HOBOTI'O 3HAHMUSI, €r0 HHTEPIIPETAIIUH, TPEOOPA30BAHUIO U TIPUMEHEHHIO
B Pa3UYHBIX YUYEOHBIX U HOBBIX CUTYaIIUSIX.

[IpeameTHbIe pe3yJbTaThl MPEACTaBICHBI OTPaXkKalOT CHOPMUPOBAHHOCThH Y
OOyJarOIIMXCS CASAYIOMMUX YMCHUI:

1) packpvieame cmbici OCHOBHBIX XUMHUUECKUX MOHITHN: XUMUYECKUAN DJIEMEHT,
aTOM, MOJIEKYyJa, WOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIECTBO,
BaJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHUCJIECHHS, XHMHUYECKas
peakiysl, XMMUYECKasl CBSI3b, TEIJIOBOU 3(PPEKT peaklnu, MOJIb, MOJSIPHBIA 00BEM,
pacTBOp; DJIEKTPOJIMUTHI, HEIJIEKTPOJIUTHI, JIICKTPOIUTHYECKAs UCCOIUALUS,
peakiy HOHHOTO OOMeHa, KaTalu3aTop, XUMUYECKOE paBHOBECHE, OOpaTUMbIC U
HeoOpaTUMBbIe peakuuu, OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIE peakiuu,
OKHCIIUTENIb, BOCCTAHOBUTEIb, OKHUCICHHE UM BOCCTAHOBJIIEHUE, aJUIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKasg CBS3b (KOBAJICHTHAs, HOHHAS, METAJUTUMYECKas),
KpUCTAJUTNYECKasl pelIETKa, KOPPO3Usi METAIOB, CIUIaBbl; CKOPOCTh XUMHUYECKON
peakuuu, npeaenbHo gomyctumas konnentpanus (I11K) Bemectsa;

2) unmocmpuposams B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATHH (CM. T1. 1) 1
MPUMEHSIThH ITU TTOHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;

3) ucnonvzosamv XUMUIECKYIO CHMBOJIUKY JJIsI COCTaBIICHHsI (DOPMYJI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

4) onpedensimb BAIEHTHOCTh U CTEICHb OKHUCJICHHUS XMMUYCCKHX DJIEMCHTOB B
COEJIMHEHUSAX Pa3IUYHOr0 COCTaBa; MPUHAIJICKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIaCCy COeMHEHUM 1o (opMyJiaM; BUJ XUMUYECKON CBSI3U (KOBaJICHTHAs, MOHHAS,
METAJJIMYECKAsl) B HEOPTaHUYECKUX COCAMHEHUSX; 3apsA]l MOHA MO XUMHUYECKOU
dbopmyIie; xapakTep Cpeibl B BOJAHBIX PACTBOPAX HEOPTaHUYECKUX COSAMHEHUH, THUTT
KPUCTAUTNYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

5) packpvisamv cmoicn [lepuoguueckoro 3akona JI. WM. MengeneeBa u
JIEMOHCTPUPOBATh €r0 TMOHUMAHKE: OMUCHIBATH M XapaKTEepPU30BaTh TAOIUYHYIO
dopmy Ilepuoguyeckoil cuCTeMbl XMMHUYECKHX DJIEMEHTOB: Pa3jINyaTh MOHSITHS
«rnaBHas noArpynma (A-rpymma)» u «mnobounas noarpynmna (b-rpynmna)y, mansie u
OoJbpIIME  TEPUOJbl; COOTHOCUTH  O0O3HAUYEHHS, KOTOpbIE HMEIOTCS B
NEPUOJIMYECKON TaONMIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsAn sApa, oOllee YHUCIO 3JIEKTPOHOB U
pacrpe/iesieHue UX 1Mo JIEKTPOHHBIM CJIOSIM ); OOBSICHATH O0IIHME 3aKOHOMEPHOCTH B
W3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUH B Ipejeax MajbiX NEPHUOIOB U
TJIABHBIX MOJTPYII C Y4ETOM CTPOCHUS UX aTOMOB;
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6) xnaccuguyuposams XAMUYECKUE DIIGMEHTBI, HEOPTaHWYECKUE BEIIECTBa,;
XUMHUYECKUE peaKkiuu (10 YUCIy U COCTaBY YYACTBYIOIIMX B PEAKI[UU BEILECTB, IO
TerioBoMy 3(h(eKTy, M0 H3MEHEHUIO CTENEeHEW OKHUCICHHUS XUMHYECKHX
AJIEMEHTOB);

7) xapaxmepuzoeams (OIUCHIBATE) O00OIIME H CHEHH(PHUESCKHE XUMHUYCCKUE
CBOMCTBa MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJas OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIU;

8) cocmasnsime ypaBHEHHSI JJICKTPOIUTHICCKON TUCCOIMAIIAN KUCIIOT, IIeJI0uek
W COJICH; TIONHBIE W COKpPAIIEHHBIE YpAaBHEHUS pEaKIuid HOHHOTO OOMEHa;
YpaBHEHUSI PEaKIHi, MOITBEPKIAONINX CYIIECTBOBAHUE TEHETUYECKOW CBS3U
MEX/Ty BEIIECTBAMH Pa3IMUHBIX KJIACCOB;

9) packpvisams  cywynocmbs  OKUCIHATEIBHO-BOCCTAHOBUTEIBHBIX — peaKIni
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;

10) npoenosuposams CBOWCTBA BEHISCTB B 3aBUCUMOCTH OT HMX CTPOCHHUS,;
BO3MOKHOCTH MPOTEKAHUS XUMUYECKUX MIPEBPAILICHUN B PA3IMYHBIX YCIOBUSX;

11) bluucisims OTHOCUTEIBHYIO MOJICKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB,;
MacCOBYIO JIOJI0 XMMHYECKOTO 3JeMEHTa Mo (opMyJie COCAMHEHHS; MAaCCOBYIO
JIOJII0 BEIIECTBA B PAcCTBOPE; MPOBOJUTH PACUETHI 1O YPABHEHHUIO XWMHUYECKOU
peakiuy;

12) crnedosamsb ipaBUIaM MOJIb30BAHUS XUMHUUECKOM TOCYI0M U J1a00paTOPHBIM
o0opyZ0oBaHUEM, a TAK)KE TPAaBHIIAM OOpaITIeHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMHA 110 BBIMTOJTHEHUIO JIAOOPATOPHBIX XUMHUYECKUX OIBITOB II0
MOJIYYEHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);

13) nposooums peakiuu, MOATBEPIKIAIONINE KAUeCTBEHHBIA COCTaB Pa3IMIHBIX
BEIIECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
docdar-, cwimmkar-, cynbdar-, THIAPOKCUA-HOHBI, KaTHOHHI aMMOHHS ¥ HOHBI
W3YYEHHBIX METAJUIOB, MPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX
BEIIECTB;

14) npumensimob OCHOBHBIE ONEPAIIMH MBICTUTEIBHOMN JAEATEIPHOCTH — aHAJIN3 U
CHUHTE3, CpaBHECHHE, O0O0O0OIIEeHHWE, CHCTEMATHU3aIldi0, BBIABICHUE IPUYUHHO-
CJIEACTBEHHBIX CBSI3€M — U1 U3YUYEHHUSI CBOMCTB BEIIECTB U XUMUYECKUX PEAKIUN;
€CTECTBEHHO-HAYYHBIE METOJAbl TMO3HaHUST —  HaONIOJIeHHe, W3MEpEeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).
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TEMATHYECKOE IINTAHUPOBAHHUE

Bceero 136 4, u3 HUX 7 4 — pe3epBHOE BpeMsI
8 KUIIACC (2 4 B Heae1o, Bcero 68 4, u3 Hux 3 4 — pe3epBHOe BpeMs)

[IpumepHbIE TEMBI, OcHOBHOE coJiepKaHuE OcHOBHbIE BUbI IEATEIIBHOCTH DNEKTPOHHBIN
pacKpbIBaIOLINE JAHHbBIN oOy4Jaronmxcs o0pazoBaTeNnbHbII
paszel nporpaMmsl, U pecypc
KOJIMYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUYEHUE
Paznen 1. [lepBonavanbuble xuMuueckue noHsatus (20 )
Tema 1. Xumust — BaxkHas [Tpeamer xumuu. Posib XMMuM B )KU3HU | e  PacKphIBaTh CMBICI Cantel POIII,
00J1aCTh €CTECTBO3HAHUS U YeJI0BEeKa. XUMUSI B CHCTEME HaYK. U3y4aeMbIX ITOHITHI. VYuu.py,
MPaKTUYECKON JAeATebHOCTU | MeTo bl Mo3HaHUsI B XUMUU. Terna u e  PackpbIBaTh poib XMMHH B | IU1aTopma
yesoBeka (5 ) BeniecTBa. PU3NUECKHE CBOIICTBA TIPUPOJIE U KU3HHU YeTIOBEKa, 68 «IIpocaernieHue,
BCIICCTB. ArperaTHoe COCTOAHMUC CBSI3b C IPYrUMHU HaAyKaMH. bonpmas
BellecTB. YnCThIE BEIIECTBA U CMECH. e  Paz3IMuaTh YHCTHIC nepeMeHa u T.1I.
CniocoOnI pa3eneHus: CMeceil. BEIIECTBA U cMecH; oxHoponusie | LIMbpoBas
Du3HIECKUC U XUMUYCCKUE SIBICHUS. | 1 HeOJHOPOLHBIE CMECH. nabopaTtopus
[Tpr3HaKK U yCIOBUS IPOTEKAHUS RELEON

XUMUYECKUX pEeaKInil. 3HAKOMCTBO C
npaBuiIaMH 0€30MACHOCTH U TpUEMaMu
paboThl B XUMHUYECKOI TaO0OpaTOpHUHU.

JdeMoHcTpanuu:
1. JJaGopaTopHoe 060pyaOBaHUE.

e  Paznuuars Qpusnueckue u
XUMUYECKUE SIBICHUS.

e  OnpenensiTe NpU3HAKU
XUMUYECKUX PEAKIIUN U YCIOBUS
UX TIPOTEKAHUS.

e (CnenoBarh mpaBuiIaM
M0JIb30BaHUST XUMHUYECKOM
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2. PaznnuHble BUIBI XUMHUYECKOUN
MOCY/IBI.

3. O6pa3isl BerecTB. 4. CrocoOsl
pasjaeneHus cMecert (puabTpoBaHue,
BbIITApUBAHUE, JUCTUILISIIUA,
xpomarorpadus). JlabopaTopHbie U
NpaKkTU4YecKue padorsl
Jlabopamopnwie onvimpl: Onivicanue
(bU3UYECKUX CBOMCTB BEILIECTB.
Paznenenune cmecu ¢ momMoIibo
Marauta. Illpakmuueckue padomot.
Ne 1. [IpaBuna paGoTsl B 1abopaTopuu
U IpUEMBI 0OpaIIeHUS C
1a60paTOPHBIM 000PYAOBaHUEM.

No 2. Paznenenue cMmecelt (Ha mpumepe
OYHCTKHU IMOBAPEHHOU COJIN)

NOCYA0H U J1abOpaTOPHBIM
00Opy1I0BaHUEM, A TAKKE
paBuiiaM OOpalleHus C
XUMHUYECKMMH BEIIECTBAMH B
COOTBETCTBUM C UHCTPYKLUSMHU
I10 BBIIIOJIHEHUIO IPAKTUYECKHUX
paborT.

e [InanmpoBarh U MPOBOAUTH
XUMUYECKUH DKCIIEPUMEHT 10
W3YYEHHIO U ONIMCAHUIO
(u3NYECKUX CBOWCTB BEUIECTB,
CHI0CcO00B pa3zeneHus cMecen
BEILIECTB.

e  lcnonws3oBaTh Ipu
BBINIOJIHEHUH Y4€OHBIX 3aJaHUI U
B IPOLIECCE UCCIIEI0BATEIBCKON
JEATEIIBHOCTH HAYYHO-
MONYJISIPHYIO JINTEPATYPY
XUMHYECKOTO COJIEPKAHUS,
CIIPABOYHBIE MaTEPUAJIbI,
pecypcbl UHTEpHETA.

e  BricTpauBarb pa3BEpHYTHIE
IIACbMEHHBIE U YCTHBIE OTBETHI C
ornopoi Ha uH(poOpMaIHIO U3
y4eOHHKA U CIPAaBOYHBIX
MaTepUaJioB, FPAMOTHO
VICII0JIb30BaTh U3Y4YEHHBIN
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MOHSATUMHBIN ammapar Kypca
XUMUU

Tema 2. Bemectsa u
XuMUueckue peakuuu (15 )

ATOMBI U MOJEKYJIbL. XUMUYECKUE
AJEMEHTHI. 3HaKU (CUMBOJIBI)
XUMUYECKUX 3JIeMeHTOB. [IpocThie u
CJIO’KHBIE BEIIECTBA. ATOMHO-
MOJIEKYJISIpHOE yueHHe. XUMUUYecKas
dbopmyna. BaneHTHOCTh aTOMOB
XMMHUYECKUX JJIEMEHTOB. 3aKOH
MTOCTOSIHCTBA COCTABA BEILIECTB.
OTHOcHUTeNbHAs aTOMHAs Macca.
OTHOcHUTENBbHAs MOJIEKYJISIpHAs: Macca.
MaccoBast 10Jis1 XUMHUYECKOTO
AJIEMEHTA B COeIUHEHUU. PU3NUECKUE
U XUMUYECKUE SIBJICHUS. XUMUYECKas
peakuus. [Ipu3Haky u ycioBus
MPOTEKAHUS XUMUYECKUX PEaKIUH.
XHAMUYECKUE YPABHEHUS.

THUIbI XUMUYECKUX pEAKIUN
(coenuHeHUs, pa3IoKEHUs,
3aMelieHus, 0OMeHa). 3aKoH
COXpaHEeHHs Macchl BemecTB. M. B.
JIoMOHOCOB — y4EHBIN-
SHIUUKJIONEINCT.

JdeMmoncTpanuu OU3nUeCKue SIBICHUS
(pacTupanue caxapa B CTYIIKE,

e [IpuMeHSTH €CTECTBEHHO-
Hay4YHbIC METO/IbI TO3HAHUS (B
TOM YHCJIe HAOJIIOJICHHE,
MOJIETUPOBAHUE, IKCIIEPUMEHT)
Y OCHOBHBIE OTepaIiuu
MBICIUTENBHON AESTEIbHOCTH
(cpaBHEHHeE, Ki1accuPUKaIys)
JUISl U3YUYEHHUSI BELIECTB U
XUMHUYECKUX PEAKIIHM.

e PackpsIBaTh CMBICI
W3y4aeMbIX MOHSATUM U 3aKOHOB
Y IPUMEHSTH ITH TTOHSATHS TIPU
OTNIMCAaHUU CBOMCTB BEIIECTB U
UX IIPEBPALICHUN.

e Paznuuarh puznueckue u
XUMUYECKUE SBJICHUS,
OOBSACHSTH X CYIIHOCTh C TOUKH
3pEHUSI AaTOMHO-MOJIEKYJISIPHOTO
YUEHMUSI.

e OnpenensiTe NPU3HAKU
XUMUYECKUX PEAKIIUM, YCIOBUS
WX TIPOTEKAHUS.

e OOBACHATH CYIIHOCTh
(bU3UUECKUX U XUMUYECKUX

CalTel POIII,
Yun.py,
wiatdopma
«IIpocsemienuey,
bosnbmras
nepemMeHa u T.1.
Hudposas
nabopaTtopus

RELEON

Hudposoit
JaTInK
TeMIiepaTyp
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KUIIEHWE U KOHJIEHCAIlUs BOJBI U T. 1.).
XUMHUUYECKHE SIBJICHUS (TOPEHHE CBEUH,
pa3JIokKEHHE caxapa, B3auMOJICHCTBUE
CEPHOM KHCIIOTHI C XJIOPUIOM Oapus,
paznoxenue ruapokcuaa meau(ll),
B3aMMO/JICHCTBUE XKEJE3a C CEPOH,
B3aHMMO/ICUCTBUE KeJe3a C PACTBOPOM
com meau(Il)). Onwit,
WUTIOCTPUPYIOUIUN 3aKOH COXPAHEHUS
MAaCCBl.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

Jlabopatopnas pabora: [Ipumepsi
bu3HUecKuX SBJICHUM (TIJIaBJICHUE
BOCKa, TasHUE JIbJA).

Jlabopatopnas pabora: [Ipumepsi
XUMUYECKUX SIBJICHUH (MPOKaTUBaHUE
MEIHOU MTPOBOJIOKH, B3AMMOJICUCTBUE
MeJla ¢ KHCJI0TOM). Moienn aToMOB U
MOJIEKYI.

Buvtuucnenusn

— OTHOCHUTENBHON MOJIEKYJISIPHOU
MaccChl BEIIIECTB;

— MAacCOBOM JOJU XUMHUYECKOTO
aieMeHTa Mo (Hopmysie COeTUHECHUS

SIBJICHUM C TOYKHU 3pEHUS
ATOMHO-MOJIEKYJIIPHOTO yUEHHUS.

e KnaccuduuupoBaTh
XUMUYECKUE peakuuu (10 YUCITy
U COCTaBY pearupyroumx u
00pa3yroNIMXCs BEIIECTB).

e CocTaBasaTh GOPMYIIbI
OMHApPHBIX BEIIECTB 10
BAJICHTHOCTH U ONIPEIEIATh
BaJICHTHOCTH 1O (hopMysiam
BEILECTB.

e PaccraBiaTh
KO3 ((PHULIMEHTHI B YpABHEHUSX
XUMHUYECKUX PEAKIUH.

e (CrnenoBath NpaBuiIam
IIOJIb30BaHUS XUMUYECKOU
MOCYJION 1 TaOOPaTOPHBIM
000opyI0BaHUEM, a TAKKE
npaBuiIaM OOpalieHus ¢
BEILECTBAMH B COOTBETCTBUH C
WHCTPYKLMSIMU IO BHITIOJTHEHUIO
71a00paTOPHBIX XUMHUECKUX
OTIBITOB.

e lcnosb30BaTh Npu
BBITIOJIHEHUU YYE€OHBIX 3aTaHUM
U B IIpoLiecce
VICCIIEIOBATEIIbCKON
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NEATEIbHOCTA HAYYHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COAECPIKAHMUS,
CIIPAaBOYHBIE MaTEpHUAaJbI,
pecypcsl MHTEpHETA.

e BricTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UHQPOPMAITUIO U3
yueOHHUKa U CTIPABOYHBIX
MaTepuagoB, FPAMOTHO
UCIIOJIb30BaTh U3YYEHHBIN
IIOHATUMHBIN anmapar Kypca
XUMHH

Paznea 2. Baxkneiimue npeacraBuresid Heoprannieckux semects (30 u)

Tema 3. Boznyx. Kucnopon.
ITonstre 06 okcuaax (5 4)

Bo3nyx — cmech razos. Cocras
Bo3ayxa. Kucinopoa — syemMeHT u
npocroe BeniecTBo. O30H —
aJUIOTpOIHAsA MOAUpUKALIIS
kuciopoaa. Haxoxnenue kucinopoja B
npupoje, Pu3nyeckue U XUMUIECKre
CBOMCTBA (pPEaKIMU OKUCIICHUS,
ropeHue). Y CcloBus BOSHUKHOBEHUS U
npekpaiienus ropenus. [lonstue

00 okcuaax. CrocoObl MOTyYeHHUs
KHCJIOPOJia B JTa0OPaTOpPUH U
npombinieHHOCTH. [IpumeHenne
kuciopoaa. KpyroBopotT kucnopoja B

e PackpeiBaTh CMBICI
W3Y4YaeMbIX IOHATUN U
OPUMEHSTH 3TH MOHATUS TTPU
OIIMCAaHUU CBOMCTB BEILECTB U UX
IIPEBPALLCHUN.

e XapakTepus3oBaTh
(omHChIBaTH) COCTaB BO3AyXa,
bu3nUecKue 1 XUMUYECKHE
CBOMCTBa KHCJIOPOJa, CIIOCOOBI
€ro MOJy4YEeHUs, TPUMEHECHHE U
3HA4YEHUE B PUPOJIE U KU3HU
YEJI0BEKA.

Caiuitsl
VYun.py,
matgpopma
«IIpocBemenue,
bonpmas
nepemMeHa H T.1.

Hudposas
nabopaTtopus

RELEON

POIIL,
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npupojie. TernoBoi ah ekt
XUMHUYECKOHN peaKluy, IOHATHE O
TEPMOXMUMHUYECKOM YPaBHEHUH, SK30- U
SHAOTEPMHUUYECKUX PEAKLINAX.

Tomnuso (HedTh, yroiab U METaH).
3arpsi3HEHHE BO3/1yXa, CIIOCOOBI €ro
MpeA0TBpAlICHUS. Y CUIICHHE
MapHUKOBOTO 3 (dekTa, pa3pylieHue
030HOBOTO CJIOSI.

JlemoncTpanuun B3anmoeiicteue
docdopa, cepsl U Kemesa ¢
KHCJIOPOJIOM (BO3MOKHO
UCIIOJIb30BAHUE BUICO-OIBITOB).
Omnpenenenue copepxKaHusi KUCIOpoa
B Bo3Ayxe. ONbITHI,
JIEMOHCTPUPYIOIINE YCIOBUS
BO3HMKHOBEHUS U TIPEKPAIICHUS
TOpPEHUHI.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

Jlabopamopnbwtii onvim:
O3HakomiieHHe ¢ 00pa3laMu OKCUIOB.
IpakTnueckas padora: Ne 3.
[Tomydyenue u coOupanue Kuciaopoa,
W3Yy4YEHUE €r0 CBOMCTB.

e (CpaBHUBaTh peakIuu
TOpPEHUs U MEJICHHOTO
OKHCJICHUS.

e (CoOupatb npuOOpPHI I
NOJIyYEHHS KUCI0pOaa
(BBITECHEHUEM BOJIbI U BO3/1yXa).

e Pacrno3HaBaTh OMBITHBIM
IIYTEM KUCIIOPOL.

e lcnonws3oBath
XUMUYCCKYIO CUMBOJIMKY JIJIST
COCTaBJICHHS (POPMYJT BEILIECTB,
MOJICKYJIIPHBIX YpaBHEHUH
XUMHAYECKUX PEAKINN C yJaCTUEM
KHCIJIOPOJA.

o  OOBICHATH CYIIHOCTh
IKOJIOTHYECKUX MPOOIIeM,
CBSI3aHHBIX C 3arpsiI3HCHUEM
BO3/yXa.

e (CrnenoBarh IpaBuiIaM
0e3omacHoil paboThI B
1abopaTopuu Ipu
WCITIOJIb30BAaHUN XHMHYECKOM
MOCY/IbI U 000PYI0BaHMUS, A
TaK)Ke MpaBuiaM oOpaIIeHHs C
TOPIOYMMH BEIIECTBAMHU B OBITY.
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Buviuucnenua

— MOJICKYJISIPHOM MacChl KHUCJI0pOJia

M 030HA Ha OCHOBAHMUHM aTOMHOM MAacCHI
XUMHUYECKOTO dJIEMEHTAa

e [InanupoBarth u
OCYILIECTBIISITh HA MMPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
IPOBOJIUTH HAOJIIOICHHS, IeTIaTh
BBIBO/IbI 10 pE3yJbTaTam
JKCIIEPUMEHTA.

e  Y4acTBOBaTh B COBMECTHOU
paboTe B IpyIIIe.

e lcnonb30Bath npu
BBITIOJIHEHUU YUY€OHBIX 3aIaHUH U
B IIPOLIECCE UCCIEN0BATENIBCKOM
NEeATEeIbHOCTU HAY4YHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUUYECKOTO CO/ICp>KaHMUS,
CIIPaBOYHBIE MaTepHUaIbI,
pecypcel MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
OTopoit Ha UH(pOpPMAITHIO U3
y4eOHHUKa U CTIPABOYHBIX
MaTepHaoB, IPaMOTHO
VICIIOJIB30BAaTh U3y4YEHHBIN
MOHATUMHBIN anmapar Kypca
XUMUU

Tema 4. Bogopo.
IlousTHE O KHUCITOTAX
U COJISIX

Bonopon — aneMeHT u mpocrtoe
BenecTBo. Haxoxaenue B mpupo/e,
(bU3UYECKHEe M XUMUYIECKHE CBOMCTBA

e PackpsiBaTh CMBICT
W3Y4aeMbIX IOHATUHN U
IIPUMEHSATH 3TU ITOHATUS [IPU
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(5 4)

(Ha mpuMepe B3aUMOAECHCTBHUS C
HEMETaJJIaMH U OKCUJAAMH METaJJIOB),
IPUMEHEHUE, CTIOCOOBI MOJIYUEHHUS.
[TonsiTHE O KUCIIOTaX U COMSIX.
JemoHCcTpauumn

[lonyuyenue, cooupanue u
pacno3HaBaHHUE BOJOPOA.

['openue Bomopona.

B3aunMozeiicTBue BoA0Opo1a ¢ OKCUI0M
menu(I).

JlaGopaTopHble 1 IPAKTHYECKHE
padoThI
JlabopamopHmuwiti onvim:

B3aumonaelicTBre KHMCIIOT ¢ METAJUIAMH.

Ilpakmuueckas paboma:.
Ne 4. Tlonmyyenue u cobupanue
BOJIOPOJA, U3YUYECHUE €r0 CBOKCTB.

Buoituucnenusn

— MOJIEKYJISIPHOM MAacChl BEILIECTBA HA
OCHOBAHMUHM aTOMHOM MacCCHhI
XUMHYECKHUX DJIEMEHTOB

OMHCAHUHU CBOMCTB BEIIECTB U UX
MIPEBPAILICHUM.

e XapakTepu3oBaThb
(omuchIBaTh) GUBUYECKUE U
XMMHUYECKUE CBOMCTBA BOJAOPO/A,
CIIOCOOBI €r0 MOJyYEHUs,
IPUMEHEHUE.

e CoOupatb npudop s
HOJIy4EHHS BOJOPOJIA.

e lcnomnws3oBath
XUMUYECKYI0 CUMBOJIMKY JIJIs1
COCTaBJICHHS (POPMYJI BEILIECTB,
MOJIEKYJIIPHBIX YpaBHEHUMN
XUMHAYECKUX PEAKINN C yIaCTUEM
BOJOpPO/JIA.

e (Crnenoarh mpaBuiIaM
0e3omacHo paboThHI B
1abopaTopuu pH
UCITI0JIb30BAaHUN XUMHYECKOU
MOCY/IbI U 000PYI0BaHMUS, A
TaK)Ke MpaBuaM oOpalleHHUs C
TOPIOYMMH BEILIECTBAMHU B OBITY.

e [lmanuposars u
OCYUIECTBJISITh HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOAUTH HAOJIOJIEHUS, 1€TaTh
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BBIBO/JIBI 110 PE3yJIbTaTaM
AKCIIEpUMEHTA.

e VY4acTBOBaTh B COBMECTHOM
paboTe B rpyIe

Tema 5. KommuecTtBeHHBIE

OTHOILIECHUS B XUMHUU
(4 1)

KosmmuectBo BemecTsa. Mosb.
MounsipHas macca. 3akoH ABOrajpo.
MounsipHbIii 00BEM Ta30B. Pacuétsl o
XUMUYECKUM YPABHEHUSIM.

JemoHcTpanus
OO0pa3s1sl BEIIECTB KOJINYECTBOM |
MOJIb.

Buvtuucnenusn

— 00bEMa, KOJIMYECTBA BEIIECTBA ra3a
10 €ro U3BECTHOMY KOJIMUECTBY
BEILIECTBA WU O0BEMY;

— 00BEMOB Ta30B MO YPaBHEHUIO
peaKIMi Ha OCHOBE 3aKOHA 00BbEMHBIX
OTHOUIECHHM T'a30B

e PackpeiBaTh CMBICIT
U3y4aceMbIX OHATHHI U
IPUMEHSATD 3TH IOHATHS, & TAKKE
U3YYECHHBIEC 3aKOHBI U TEOPHUH IS
peuieHus pacy€THBIX 3a/1a4.

e  BBUKCIATH MOJSPHYIO
MaccCy BEIIECTB; KOJIUYECTBO
BeIlleCTBAa, 00BEM rasza, Maccy
BEIECTBA;

e I[IpoBoauTh pacy€TeI 1O
YPaBHEHUSM XUMUYECKUX
peaKkIuii: KoJImuecTBa, o0béMa,
MaccChl BEIIECTBA 10 U3BECTHOMY
KOJIMYECTBY, 00bEMY, Macce
pEareHToB Ui IPOLYKTOB
peaKItH.

e BricTpanBaTh pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
yueOHHMKa U CIIPAaBOYHBIX
MaTepHaJIOB, IPaMOTHO
UCII0JIb30BaTh U3YUECHHBIN
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MOHATUMHBIN ammapar Kypca
XUMHUH

Tema 6. Boga. PacTBopsbl.
[TousTne 00 OCHOBaHUAX

(59

®uU3NYECKHUE CBOMCTBA BOJIbl. AHAJIN3 U
CHUHTE3 — METOJIbl U3yUYEHHUS COCTaBa
BOJIbI.

XUMUYECKUE CBOMCTBA BOJIbI (Peakiinu
C METaJJTaMH, OKCHJIaMH METAJIJIOB U
HEMETAJIJIOB).

CoctaB ocHOBaHwmii. [TonsaTue 06
WHJIUKATOPaX.

Bopa kak pactBoputenb. PacTBOpHI.
PacTBOpMMOCTB BEILIECTB B BOJIE.
HaceimienHbie 1 HEHACHIILIEHHBIE
pacTBOpBl. MaccoBasi 107151 BEIIECTBA B
pacTBope.

Posib pacTBOpPOB B IPUPOJI€ U B )KU3HU
yenoBeka. KpyroBopot Boibl B
MIPUPOJIE.

3arps3HeHHne NpUpoAHbIX Bod. OxpaHa
Y OYMCTKA MPUPOIHBIX BOJI.

JlemoHcTpanumn

DIIEKTPOIU3 BObI; CHHTE3 BOJIbI,
B3aMMOJEHCTBUE BOJIbI C METAJIJIaMU
(Na, Ca) (B03MOKHO HCIIOJIb30BAHHE
BHUIEOMATEPHUAIIOB).

e PacKpbIBaTh CMBICII
U3Y4aeMbIX OHATUN U
OPUMEHSTH 3TH MOHATHS [IPU
ONIMCAaHUH CBOMCTB BEILIECTB U UX
IIPEBPAILECHAN.

e XapakTepu3oBaThb
(puznyecKue 1 XUMHUYECKHE
CBOMCTBA BOJbI, €€ pOJIb KaK
PacTBOPUTEIIS B IPUPOIHBIX
poreccax.

e CocraBnsaTh ypaBHEHHS
XUMHAYECKUX PEAKINNA C yJaCTUEM
BOJIBL.

¢  OOBSACHATH CYIIHOCTH
IKOJIOTHYECKUX MPOOIIeM,
CBSA3aHHBIX C 3arpsI3HEHUEM
IIPUPOJIHBIX BOJ, CIIOCOOBI
OYMCTKH BOJIBI OT NPUMECEH,
MEpBI M0 OXPAHE BOA OT
3arpsA3HEHUS.

e [lmanuposars u
OCYLIECTBJISATh HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
IPOBOJUTH HAOJIIO/IEHUS, 1€TaTh
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PaCTBOpCHI/Ie BCHICCTB C pa3HH‘{HOﬁ
pPaCcTBOPUMOCTLBIO.
HCCJ’IGI{OBaHI/Ie PaCTBOPOB KUCJIOT U

IIeI04uel ¢ TOMOIIBI0 HHANKATOPOB.

JlabopaTopHbIe H MPaKTHYECKHE
padoThI

lIpakmuueckas paboma:

No 5. IIpuroroBiieHre paCTBOPOB C
ONPEAECIEHHON MAaCCOBOM 0JIEH
PacTBOPEHHOIO BEILIECTBA.

Burtuucnenus

— C HUCIOJIb30BAaHUEM ITOHATHUS
«MaccoBas JI0JIs BEIIECTBA B
pacTBope»

BBIBO/IbI 10 pE3yJIbTaTaM
AKCIIEPUMEHTA.

e (CrnenoBarb NpaBUIIaM
6e30macHoil paboThI B
nabopaTopuu pu
UCIIOJIb30BAHUU XUMHUYECKOM
oCyibl U 000PYyAOBaHUS.

e [IpoBoaUTH BBIUKCIEHUS C
IPUMEHEHUEM TIOHATHUS
«MaccoBas J10J1s BELIECTBA B
pacTBope».

e lcnosbp3oBaTh npu
BBINIOJIHEHNUN Y4€OHBIX 3aIaHUN U
B IIPOLIECCE UCCIIEN0BATEIBCKOM
NEeSATEIbHOCTH Hay4YHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MATEPHAIIBI,
pecypesl MHTEpHETA.

e BrICcTpauBaTh pa3BEPHYTHIE
NUCbMEHHBIE U YCTHBIE OTBETHI C
OTNOpOM Ha UH(POPMAITUIO U3
y4yeOHUKa U CTIPABOYHBIX
MaTepHaioB, IPaMOTHO
VICIIOJIB30BAaTh U3y4YEHHBIN
MOHATUMHBIN anmapar Kypca
XUMUU
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Tema 7. OCHOBHBIE KJIACCHI
HEOPraHUYECKUX

COeIMHEHUN
(11 9)

Knaccudukanus HeopraHnueckux
COEIMHEHUM.

Oxkcunpl: cocTa, KiaccupuKaius
(OCHOBHBIE, KUCIIOTHBIE, aM(OTEPHBIE,
HecoJe00pa3yolme), HOMEHKIaTypa
(MexIyHapoHasl U TPUBUAJIbHAS).
[Tomy4yeHne u XMMHUYECKHUE CBOKMCTBA
KHUCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCH/JIOB.

OcHoBaHus1: cocTaB, Kiaccudukanms,
HOMEHKJIaTypa (MEXIyHapOaHAS U
TpUBHUAIbHAS ), PU3NYECKUE U
XUMUYECKUE CBOMCTBA, CIIOCOOBI
MOJIYYEHUS.

Kucnotsr: cocras, knaccudukanms,
HOMEHKJIaTypa, GU3HIECKUe U
XAMHYECKHE CBOMCTBA, CITOCOOBI
MOTyYCHUS.

Psn akTHBHOCTH METAJIJIOB.

Conu (cpeaHue): HOMEHKIaTypa,
CIOCOOBI MOTYUYCHHUS, B3AUMOACHCTBHE
coJieli ¢ MeTajlJlaMH, KUCIIOTaMHU,
HIEJI0YaMU U COJISIMH.

['eneTnueckas cBsI3b MEXY KJIaccaMu
HEOPTaHUYECKUX COCITMHCHUU.

e KiaccupunupoaThb
M3y4aeMbI€ BEIIECTBA IO COCTABY
1 CBOMCTBAM.

e CocrtaBnsaTh GOPMYIIBI
OKCHJIOB, KMCJIOT, OCHOBAHMH,
COJICH 1 Ha3bIBATh UX 110
MEXKIYHApOIHOM HOMEHKJIATYPE.

e [IporHosupoBaTh CBOWCTBA
BEIIICCTB HA OCHOBE OOIINX
XUMHUYECKUX CBOMCTB M3y4YEHHBIX
KJIACCOB/TPYIII BEIIECTB, K
KOTOPBIM OHH OTHOCSTCS.

e CocTaBisTh MOJEKYJISIPHBIE
YPaBHEHUSI pEaKIIUH,
WJUTIOCTPUPYIOIIUX XUMUYECKHUE
CBOMCTBA U CITOCOOBI MTOTYyUCHHS
BEIIIECTB M3YUYCHHBIX
KJIACCOB/TPYIIII, a TAKXKE
MOATBEPKAAIOIINX T€HETUUECKYIO
B3aUMOCBSI3b MEXKy HUMH.

e [Ipou3BOAUTH BEIYUCIICHUS
M0 YPaBHEHUSAM XUMHYECKUX
pEaKIuu.

e [lmanuposars u
OCYILIECTBIISITh HA MPAKTUKE
XUMHYECKUE IKCIIEPUMEHTHI,
IIPOBOJIMTH HAOIIOJECHHUS, JIeTaTh

Caiiter POIII,
Yuu.py,
matdopma
«IIpocserienuey,
bonbmas
nepeMeHa u T./I.

Hudposas
nabopaTtopus

RELEON
Hudposoit

JaTYUK
temrmeparyp, pH
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JdeMoHCcTpanuu

OO0pa3ipl HEOPraHUYECKHUX BEIIECTB
Pa3JIMYHBIX KIJIACCOB.
BzaumopernicTere pactBopa cepHOU
KUCIOTHI ¢ okcuaom meau(1l).
Peaknusa ventpanuszanuu.
BriTecHeHME OJHOTO METAIIIa IPYTUM
13 pacTBOpPA COJIN.

JlabopaTopHbIe U MpaKTHYECKHE
padoThI

Jlabopamophvie onvimot.

BBaHMOHGﬁCTBHC KHCJIOT C MCTaJlJIaMH.

[TomyyeHne HEPACTBOPUMBIX
OCHOBAHUHU.

B3aumoencTBre HEPAaCTBOPUMBIX
OCHOBAaHUU C KHCIIOTAMU.

Paznoxenue runpoxcuna meau(Il) mpu
HAarpeBaHUM.

IIpaxmuueckas paboma:

Ne 6. Pemenue skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «OCHOBHBIE KJIacChl
HEOPraHUYECKUX COCTUHEHUI.

Boiuucnenua
— I10 YPaBHEHUAM XUMHUUYECKHUX
peakiui

BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA.

e (CrnenoBarb NpaBUIIaM
6e30macHoil paboThI B
nabopaTopuu pu
UCIIOJIb30BAHUU XUMHUYECKOM
oCyibl U 000PYyAOBaHUS.

e lcnomp30BaTh npu
BBINIOJIHEHUH YU€OHBIX 3aJaHUN U
B IIPOLIECCE UCCIIEN0BATEIBCKOM
NEeATEIbHOCTH HAy4YHO-
HNOMYJISPHYIO JINTEPATYPy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPHUAIIBI,
pecypcel MHTEpHETA.

e BricTpanBaTh pa3BEPHYTHIE
NMCBMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha UH(pOpPMAITHIO U3
y4eOHHUKa U CTIPABOYHBIX
MaTepHaJIOB, IPaMOTHO
UCIIOJI30BaTh U3YYCHHBIN
MOHATUMHBIN amnmapar Kypca
XUMUHU
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Paznen 3. Ilepuogundecknii 3akoH u Ilepuoanyeckas cucrema xumudeckux 3jaemenToB J{. . MenaesieeBa.

Crtpoenue aToMOB. XuMH4YeCKas CBA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE peakuun (15 )

Tema 8. Ilepuogunueckuii
3aKkoH u [lepnoanueckas
CHCTEMa XUMHUYECKNX
2JIEMEHTOB

1. 1. Menpeneena.
Crpoenue atoma (7 u)

[lepBbIie MOMBITKU KIIaccupuKanuu
XUMHYECKHUX 3JieMeHTOB. [ToHsiTHE O
IpyIIax CXOAHBIX AJIEMEHTOB
(111eJI0YHBIE U IIEI0YHO3EMENbHBIC
METAaJIJIbI, TaJIOT€HbI, UHEPTHHIE Ta3bl).
DneMEeHThI, KOTOpble 00pa3yIoT
aMdoTepHbIe OKCHUJIBI U TUAPOKCHUJIBI.
[Teprnoanueckuii 3aKOH U
ITepuoauyeckas cucreMa XUMHUYECKUX
anemenToB [l. 1. Menneneena.
[Tepuonasl, rpynmbl, MOATPYIIIIHL.
PuU3NYECKUN CMBICI TOPSAAKOBOTO
HOMEpA AJIEMEHTA, HOMEPOB NEPUOA U
rpynnbl. CtpoeHue aromoB. CocTaB
aTOMHBIX siiep. M30Tonbl. DIIEKTPOHBL.
CrtpoeHue JeKTPOHHBIX 000I0UeK
aTOMOB ITEepBbIX 20 XUMHUYECKUX
aneMeHTOB [lepnoanyeckoit CuCTEMBI
J1. 1. Menpeneena.

XapakTepucTuKa XMMUYECKOTO
3JIEMEHTA M0 €r0 MOJI0KEHUIO B
[Tepunonnueckoit cucreme . U.
MenneneeBa. 3HaueHUE
[leproanyeckoro 3aKoHa 1
[Tepuoauueckoil CHCTEMbI XUMUYECKHUX

e PackpeiBaTh CMBICI
MEPUOINYECKOTO 3aKOHA.

e [loHMMaTh CylIECTBOBAHHE
NEPUOANYECKON 3aBUCUMOCTH
CBOWCTB XMMUYECKHUX 3JIEMEHTOB
(M3MEHEHUE PAANyCOB aTOMOB U
AIEKTPOOTPUIIATEIIBHOCTH) U UX
COEAMHEHUN OT MOJIOKEHHUS B
NEPUOANYECKON CUCTEME U
CTPOEHHUS aTOMA.

e YcCTaHaBIMBAaTh CBS3b
MEXKy TIOJIOKEHUEM DJIEMEHTA B
MIEPUOJINYECKON CUCTEME U
CTPOEHHUEM €ro aToma (COCTaB U
3apsia sapa, 00IIee Yuciio
AJIIEKTPOHOB U PACHPENCIICHUE UX
10 JIEKTPOHHBIM CIIOSIM).

e [IporHosupoBath xapakrep
W3MEHEHUsI CBOMCTB JIEMEHTOB U
WX COCIMHEHUH IO TpyIIaM U
nepuonam lleprnoanueckon
CHUCTEMBI.

e  XapaKTepu3oBaTh
XUMHUYECKHUE IIEMEHTHI TIEPBBIX
TPEX NEPHUOJIOB, KaJIMsl, KAJIbIIHS
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AJIEMEHTOB JIJIs1 Pa3BUTHUS HAYKU U
npaktuku. /. 1. MenneneeB —
YYEHBIM, ITEAAror U TPAXKIaHUH.

JemoHCcTpauumn

Kopotkoneprnonnas n
JUTMHHOTIEPUOIHASI (POPMBI
[lepuonnueckoi CUCTEMbI XUMHUYECKUX
anemeHToB [l. 1. MeHpeneena.
O3HakomIleHHE ¢ 00pa3liaMu METAJIOB
Y HEMETAJIOB.

JlaGopaTopHble  NPAKTHYECKHE
padoThI

JlabopamopHhwiii onvim:
BzanmopericTBre ruipokcuia UHKA C
pacTBOpPaMHU KUCIIOT U LIEJIOYEH

10 UX MOJIOKEHUIO B
[lepunonnueckon cucreme
. . Menneneena.

e (CienoBars npaBuaM
6e30macHoOil paboTHI B
nabopaTopuu pu
UCIIOJIb30BaHUU XUMUYECKOU
oCyibl U 000PYyA0BaHUS.

e BricTpauBaTh pa3BEPHYTHIE
MMCbMEHHBIE U YCTHBIE OTBETHI C
Omopoit Ha UH(pOpMaITHIO U3
y4yeOHHUKa U CTIPAaBOYHBIX
MaTepuagoB, IPaMOTHO
WCIIOJIb30BaTh NU3YYEHHBIN
MOHSATUMHBIN anmapar Kypca
XUMUU.

e lcnonp30BaTh npu
BBITIOJIHEHUU YUYE€OHBIX 3a1aHUM
TEKCThl yueOHUKA, CIIPABOYHbBIC
Martepuaisl (Ilepuonnueckyro
CHUCTEMY XMMHUYECKHX AJIIEMEHTOB
J1. 1. MenneneeBa, Tabauiry
pPacTBOPUMOCTH KHUCIIOT,
OCHOBaHUM U COJIEH B BOJIE,
3JIEKTPOXUMHUYECKUN Psift
HaNpPsHKEHU METAILIOB).
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e lcnosbp3oBaTh npu
BBINIOJIHEHUH YUYEOHBIX 3aJaHUN U
B IIPOLIECCE UCCIIENOBATEIBCKOU
NEATEIBHOCTA HAY4YHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO CONEPIKAHMUS,
CIIPABOYHBIE MATEPHUAJIBI,
pecypcnl MHTEpHETA

Tema 9. Xumnueckas CBI3b.

OKHUCIIATEBHO-
BOCCTAHOBUTEJIbHBIE
peaKuuu

(8 1)

DJIEKTPOOTPHUIIATEILHOCTh aTOMOB
XHUMHYECKHX IJICMEHTOB.

XuMHuYecKas CBI3b (MOHHAs,
KOBAJICHTHAs MOJIIpHAs U KOBAJICHTHAs
HernospHas). CTerneHb OKUCIICHHUS.
OKHCIUTENHHO-BOCCTAHOBUTEIIHHBIC
peakiuu (OBP). Iporiecchl okucneHus
1 BOoCcCTaHOBJICHUS. OKUCIUTEIIN U
BOCCTAHOBHTEIIH.

JlemoHcTpanumn
OKHCIIUTENHEHO-BOCCTAHOBUTEIIbHBIE
peaklMn: TOpEHNE, peaKuu
Pa3I0KEHMS], COEUHEHUS

e PackpbIBaTh CMBICI
U3y4aeMbIX TOHSATHH.

e  Omnpenensits BUI
XAMHUYECKOU CBSI3U B
COCTMHCHHUM.

e Ornpenensts CTENEHb
OKHUCJICHUS] XUMHYECKOTO
aJIeMeHTa 1o (hopMyIie ero
COCIMHEHHSI.

e  Onpenensitb JIEMEHT
(BeIIeCTBO) — OKHUCIHUTEIb U
3JIEMEHT (BEIIECTBO) —
BOCCTAaHOBUTEb.

e  OOBICHATH CYIIHOCTh
MIPOIIECCOB OKUCIICHUS U
BOCCTaHOBJICHHSI.

e CocTaBusiTh PIEKTPOHHBIN
OanaHC ¢ yuéTOM yucia

Hudposas
nabopaTtopus

RELEON

Hudposoit
JATYUK BBICOKUX
TeMIiepaTyp
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OTJIaHHBIX U IIPUHATHIX
AJIEKTPOHOB.

e (CocCTaBusATh ypaBHEHUE
OKHUCIIUTEIBHO-
BOCCTAaHOBUTEIBHON PEAKLIUH.

e lcnonp30Bath npu
BBIMOJTHEHUH YUEOHBIX 3aJaHUN
TEKCThl y4eOHUKA,

® CIPaBOYHBIE MaTEpUAIbI
(IEepHOINYECKYIO CUCTEMY
XUMUYECKUX JIEMEHTOB
J1. 1. MennieneeBa, Tadbiuiy
PacTBOPUMOCTHU KHCIIOT,
OCHOBAHUM M COJICH B BOJIC,
BJIEKTPOXUMHUYECKUN PSIfI
HaIpsHKEHUI METAJIOB)
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9 KJIACC (2 4 B Henen10, Bcero 68 4, u3 Hux 4 4 — pe3epBHOE BpeMsl)

[IpumepHbIe TEMBI, OcHOBHOE cojiepKaHuE OcHOBHBIE BUBI ICATECIIBHOCTH DNEeKTPOHHBIN
PacKpbIBAIOIIUE TaHHBIH o0yJaromuxcs o0pa3oBaTeNbHBII
pazzeln nporpaMmbl, U pecypc
KOJINYECTBO YaCOB,
OTBOJAMMOE Ha UX U3YUECHUE
Paznea 1. IlepBonavasibHblie xXuMuueckre nousaTus (20 4)
[ToBTopenue u yrnyonenue | [leproguyeckuii 3aKoH. e XapaKTepus3oBaTh Caiitsl POIII,
3HAHWK OCHOBHBIX pa3nenoB | Ilepuoguueckas cucreMa XMMUYECKUX | XMMHUYECKHUE DIIEMEHTHI IIEPBBIX VYuu.py,
Kypca 8 Kjacca anemenToB /. 1. Menneneena. TPEX MEPUOJOB, KajKs M Kablys | Iatdopma
(5 ) CrpoeHne aTOMOB. 3aKOHOMEPHOCTH B | 10 MX ITOJOKEHUIO B «IIpocsemieHue,
M3MEHEHUH CBOMCTB XUMUYECKUX [Teproaudeckoii cucreme Bonbmias

3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB,
KaJIus, KaJIbLUS U UX COCTUHECHUM B
COOTBETCTBHH C MOJIOKEHUEM
3JIEMEHTOB B IEPUOJUUECKON CUCTEME
Y CTPOCHUEM HUX ATOMOB.
Kiaccudukanus 1 HOMEHKIIaTypa
HEOPTraHUYECKUX BEIIECTB
(MexayHapoIHas ¥ TPUBHAIbHAS).
XHUMHUYECKHUE CBOMCTBA BEIIECTB,
OTHOCSIIHXCS K Pa3JIMYHbIM KJlaccam
HEOPTaHWYECKUX COCIMHECHUH, UX
T€HETUYECKas CBSI3b HEOPTraHUYECKHUX
BCIIICCTB.

. . Menneneesa.

e KnaccuduuupoBaTs u
Ha3bIBaTh HEOPraHUYECKUE
BEIIIECTBA U3YUYCHHBIX KJIACCOB.

e OmnuceIBaTh 00IINE
XUMHYECKHE CBOMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB,
MOATBEPKAATh CBOMCTBA
puMepaMu MOJICKYJISIPHBIX

YPaBHEHUN XUMHUYECKUX PEAKIUN.

e  Omnpenensits BUI
XUMHUYECKOM CBSI3H U THII
KPHUCTAJUIMYECKON PEIIETKU
BCIIICCTBA.

IepeMCcHa 1 T. 1.
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CrtpoeHue BeliecTBa: BUIIBI
XUMHYECKOH CBSI3U U THITBI
KPUCTATMYECKHUX PEIIETOK.
3aBHCHMOCTh CBOMCTB BEIIECTB OT UX
CTPOCHHUSI.

JemoHcTpanun

1. Monenu KpUCTAIUNTMYECKUX PEIIETOK
HEOPraHWYECKHUX BEILIECTB.

2. Koporkonepuonnas u
JUTMHHOTIEPUOIHASI (POPMBI
[lepnonueckoi CUCTEMBI XUMHUYECKHUX
anemeHToB Jl. 1. MeHnaeneeBa

e [IporHosupoBaTh CBOWCTBA
BEILIECTB B 3aBUCHUMOCTH OT UX
CTPOEHHUS.

e BricTpanBaTh pa3BEpHYTHIE
MMACbMEHHBIE U YCTHBIE OTBETHI C
oTIopoi Ha HH(pOpPMAITHIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepuagoB, FPaMOTHO
VICIIOJIB30BAaTh NU3yYEHHBIN
MIOHATUMHBIN anmnapar Kypca
XUMUH.

e lcnonws3oBars npu
BBITIOJTHEHUU YYCOHBIX 3alaHUHN U
B [IPOLIECCE UCCIIEIOBATEIBCKON
JNESITEIbHOCTH HAy4YHO-
MOMYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPKAHUS,
CIIPaBOYHBIE MAaTEPUAIIBI,
pecypcel UHTEpHETA

Tema 1. OcHOBHBIE
3aKOHOMEPHOCTHU

XAMUYECKUX PEAKIIAMN
(4 9)

Knaccudukanys XuMu4ecKux peaxkiui
[0 pa3IMYHBIM MPU3HAKaM (IO YHUCITY U
COCTaBY YYaCTBYIOIIUX B PEAKLINH
BELIECTB, N0 TerIoBoMY 3 (DexTy, 1o
U3MEHEHHIO CTENIEHEH OKUCIICHUS
XUMUYECKUX 3JIEMEHTOB, 10
00paTUMOCTH, M0 YYACTHUIO
KaTtajn3aropa). IK30- U

e PackpsiBaTh CMBICT
W3Y4YaeMbIX IOHATUN U
OPUMEHSTh 3TH MOHATUS TIPU
ONMCAaHUH CBOMCTB BEIIECTB U UX
IIPEBPALLICHUN.

e KnaccuduuupoBaTh
XUMHYECKUE PEAKIINH 110
Pa3JIMYHBIM IIPU3HAKAM.

CalTel POII,
VYuu.py,
matdopma
«IIpocseuieHue»,
bonbmas
nepeMeHa u T./I.
[udponas
nabopaTtopus
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SHIOTEPMUYECKUE PEAKLINH,
TEPMOXUMUYECKUE YPABHEHUS.
[ToHsiTHE O CKOPOCTH XUMUUYECKOU
peaKkuuu.

[ToHsTHE O TOMOTE€HHBIX U
reTeporeHHbIx peakuusx. [lonstue 006
00paTUMBIX U HEOOPATUMBIX
xuMuueckux peakuusx. [Tousrue o
XUMHUYECKOM paBHOBecHH. DaKTOPBHI,
BIIUSIIOIIE HA CKOPOCTh XUMHUUECKOMN
pPEeaKIuy U MOJI0KEHUE XUMUYECKOTO
PaBHOBECHSI.
OKUCANTETbHO-BOCCTAHOBUTEIBHBIC
peakiuu (IEKTPOHHBIN OanaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEILHOM
peakiun).

JdemoHcTpanumn

1. 3aBUCUMOCTB CKOPOCTH XUMHUYECKON
peakIuu OT pa3IuYHbIX (PAaKTOPOB.

2. Bo3gelcTBrE KaTalin3aropa Ha
CKOPOCTh XMMUYECKOUN pEaKIIUH.

3. [Ipumepsl HEOOPATUMBIX U
00paTUMBIX peaKluu.

4. CmelieHne paBHOBECHS XUMHUECKOU
peakuu.

e VYcraHaBIMBATH
3aBUCHUMOCTb CKOPOCTH
XMMHUYECKOU pEaKIUU OT
pa3IUYHbIX (HaKTOPOB.

e [IporaosupoBatb
BO3MO>KHOCTH IPOTEKAHUS
XUMHYECKUX MPEBPAIICHUN B
Pa3JIMYHBIX YCIIOBHSIX.

e  OmnpenensiTe OKUCIUTEND U
BoccTtaHoBuTeNnb B OBP.

e CocCTaBusATh dIEKTPOHHBIN
OanaHC peakiuH.

e [Ipon3BoaANUTH BHIYUCICHUS
10 XUMUYECKUM YPaBHEHUSM.

e BricTpanBaTh pa3BEPHYTHIE
NMCBMEHHBIE U YCTHBIE OTBETHI C
OTIOpOM Ha UH(POPMAITUIO U3
y4yeOHUKa U CTIPABOYHBIX
MaTepragoB, IPAMOTHO
VCIIOJIb30BaTh NU3yYEHHBIN
MOHATUMHBIN anmapar Kypca
XUMUH.

e lcnonp30BaTh Npu
BBITIOJIHEHUY Y4E€OHBIX 3aIaHUH U
B IIPOLIECCE UCCIIEA0BATEIBCKON
NEeATEIbHOCTH Hay4YHO-

RELEON
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Burtuucnenusn

— KOJIMYECTBA BEIIECTBa, 00BEMA U
Macchl peareHTOB UJIM IPOYKTOB 1O
YPaBHEHHSIM XUMHUYECKUX PEaKIUN

HNOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPUATIBI,
pecypcbl MHTepHeTa

Tema 2. DnekTpoauTuyeckas
JTACCOIIMANUg. XUMUYECKUE
pEaKIHM B pacTBOpax

(8 1)

Teopus ANEKTPOIUTUIECKON
JUCCOLIMAIH. DIEKTPOJIUTHI U
HEDJIEKTPOJIUTHI.

Katuonsl, aHnoHsl. MexaHuzm
JIMCCOIMAIINY BEIIECTB C Pa3IMYHBIMU
BHJIAaMH XUMHYECKOU cBA3U. CTEIICHb
nucconranyi. CUIIbHBIC U clla0ble
3JIEKTPOJIUTHI.

Peakuun noHHOr0 0OMeEHa, YCIOBUS MX
npoTekaHus. VIoHHbIC ypaBHEHUS
peaKuuil.

XHUMMYECKHUE CBOMCTBA KUCJIOT,
OCHOBAHMH U COJICH B CBETE
MPEACTABICHUI 00
AIEKTPOTUTUYECKON TUCCOIIUALINH.
Cpena pactBopa. [lonsitue o
TUAPOJIU3E COJIEH.

KauecTBeHHBIC peakIuy Ha KaTUOHBI U
AQHHOHBI.

e PackpeIBaTh CMBICI
M3Yy4aeMbIX MTOHSATHUM, a TAKKe
CMBICJT TEOPUH
AIEKTPOIUTUUECKON
JTUCCOLIAALINN.

o  OOBICHATH IPUUUHBI
3JEKTPOMPOBOJHOCTH BOJIHBIX
pacTBOPOB.

e CocraBnsaTh ypaBHEHHS
JUCCOLIMAIIMU KUCIIOT, IIeJI0OUel 1
COJIEH, TOJIHBIE U COKPALIEHHBIE
VMOHHBIE YPaBHEHUS XUMHUYECKUX
peaKIuii HOHHOTO OOMEHa.

e [lmanuposars u
OCYILIECTBIISITh HA MIPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,
MPOBOIUTH HAOIIOJICHUS, JIeTIaTh
BBIBO/IBI 110 pe3yJibTaTam
AKCIIEPUMEHTA.

e (Crnenosarh mpaBUiIaM
0e3omacHO paboTHI B
nabopaTopuu pu
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JdeMoHCcTpanuu

DnexTpuyeckas MpOBOAUMOCTh
pPacTBOPOB BEILIECTB; ABMKCHUE HOHOB
B DJIEKTPUYECKOM I10JIE.

OnbITHI, WILTIOCTPUPYIOIINE TPU3HAKU
MPOTEKaHUs PEaKIil HOHHOTO OOMEHa.
OMNBITEI IO ONPENETIEHUIO CPEIBI B
pacTBOpax coJier (XJIopHia HaTpus,
KapOoHaTa HaTpus, XJIOPUJIa IUHKA).

JlabopaTopHbie U MpaKTHYECKHE
padoThI

Jlabopamopmwiiti onvim:

Peakiiuu moHHOro 0OMeHa B pacTBOpax
ANEeKTpoauTOB: cynbdara menu(ll) u
ménoyn, kKapOoHaTa HATPUS U COJISTHOU
KHCJIOTHI, pEaKLHs HEUTpaIn3alnu
MEXKTy TUAPOKCHUIOM Kaausl U COJISTHOM
KHCJIOTOM.

IIpaxmuueckas paboma:
Ne 1. Pemenue skcnepuMeHTaIbHBIX
3a]a4 110 TEME.

Boiuucnenua
— I10 YPaBHEHUAM XUMHUUYECKHUX
peakiui

UCIIOJIb30BaHUN XUMUYECKOU
MOCY/Ibl U 000PYI0BAHMUS.

e [Ipou3BOAUTH BEIYUCIICHUS
10 XUMHYECKUM YPaBHEHUSIM.

e BricTpanBaTh pa3BEpHYTHIE
MMACHbMEHHBIE U YCTHBIE OTBETHI C
OTopoi Ha UH(OPMAITUIO U3
y4yeOHHKa U CTIPABOYHBIX
MaTepuagoB, FPaMOTHO
VICIIOJIB30BAaTh NU3yYEHHBIN
MIOHATUMHBIN anmnapar Kypca
XUMUHU.

e lcnonp30BatTh npu
BBITIOJTHEHUU YYCOHBIX 3aIaHUHN U
B [IPOLIECCE UCCIIEIOBATEIBCKON
JNESITEIbHOCTH HAy4YHO-
MOITYJISIPHYIO JINTEPATYPY
XUMHUYECKOTO COAEPKAHUS,
CIIPaBOYHBIE MAaTEPUAIIBI,
pecypcel UHaTEpHETA
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Pasznen 2. HemeTrayuibl U ux coeqnnenus (24 )

Tema 3. OOmas
XapaKTEPUCTHKA
XUMHUYECKHUX DIJIEMEHTOB

VIIA-rpynmsl. I'anorenst
(49)

OO6m1ast xapaKTepUCTHKA TraJOr€HOB.
OCc00EHHOCTH CTPOEHHUS AaTOMOB ITHUX
AJIEMEHTOB, XapaKTePHbIE JJIsl HUX
cTernenu okucieHus. CtpoeHue u
¢u3nyecKue CBOWCTBA MPOCTHIX
BEIIECTB — rajlor€HOB. XUMHUYECKHUE
CBOWCTBA Ha MIPUMEPE XJIOpa
(B3auMOEHCTBHE C METAIAMH,
HEeMeTallJIaMH, IIEJI0YaMu).
XnopoBogopoa. ComnsiHast KUCIIOTAa,
XUMUYECKUE CBOMCTBA, MOJIyYEHHUE,
npuMeHeHne. KauecTBeHHbIE peakiun
Ha raJOr€HU/1-UOHBI.

JlelicTBHE XJI0pa U XJI0POBOAOPOAA Ha
Opra”Hu3M 4esoBeka. BaxuHerimme
XJIOPUJIBI U X HAXOXKACHUE B PUPOJIC.

JlemoHcTpanumn
BuneoMarepuabl: TaTOTCHBI U UX
COEIMHEHHUS.

OG6pas3iibl XJIOPUIOB.

JlaGopaTopHble U NPAKTHYECKHUE
padoThI

Jlabopamopmuwiti onvim:
Pacrnio3zHaBanue XJa0pua-moHOB.

e  OOBsACHATHL 00IIHE
3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB HEMETAJIJIOB U UX
COCAMHEHNH B IPEIEIIax MaJIbIX
NEPUOIOB U TJIABHBIX MOATPYIIIT
[Teprnoan4eckoil CUCTEMBI
XUMHUYECKUX IJIEMEHTOB C YYETOM
CTPOEHHUS UX aTOMOB.

e XapaKTepu3oBaTh
bU3UYECKUE 1 XUMUYCCKHE
CBOMCTBA MPOCTHIX BEUIECTB
raJIor€HoOB (Ha MpUMEpPE XJI0pa) U
CJIOJKHBIX BEIIIECTB
(xJ1I0pOBOIOPOIA, XJIOpHUIA
HATpHs), CIOCOOBI UX TOTYUYEHUSI,
MPUMEHEHHUE U 3HAUYCHHE B
MIPUPO/JIC U KU3HU YEJIOBEKA.

e  Omnpenensars raJoreHu -
HOHBI B pacTBOPE.

e [lmanuposars u
OCYILIECTBIIATH HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTH HAOIIOJIEHUS, JIeTIaTh
BBIBO/IbI 110 pe3yJibTaTam
AKCIIEPUMEHTA.

CalTel POIII,
Yuu.py,
wiatdopma
«IIpocBenienue»,
bonbmas
MepEeMEHa U T.]I.

[Hudponas
nabopaTtopus

RELEON
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IIpakmuueckas paboma:
Ne 2. TlosmyueHue coONSIHON KUCIIOTHI,
U3y4YEHHE €€ CBOWCTB.

Boviuucnenusn

— 10 YPAaBHEHUSM XUMHUYECKUX
peakIuii, eciau OJIMH U3 PEarcHTOB JaH
B U30BITKE;

— 00BEMOB T'a30B M0 YPABHEHUIO
peaKIuy Ha OCHOBE 3aKOHA 00BEMHBIX
OTHOUIIECHHI Ta30B

e (CienoBars npaBuaM
Oe3oracHoi paboThHI B
nabopaTopuu pu
UCIIOJIb30BAHUU XUMHUYECKOM
MOCY/IbI U 000PYTOBAHMSI.

e BricTpauBaTh pa3BEPHYTHIC
MACbMEHHBIE U YCTHBIE OTBETHI C
Omopoit Ha uH(pOpMaIHIO U3
y4yeOHHUKa U CTIPABOYHBIX
MaTepuagoB, FPAMOTHO
UCIIOJIb30BaTh U3YYEHHbIN
MIOHATUMHBIN anmnapar Kypca
XUMUU.

e lcnomp30BatTh npu
BBITIOJTHEHUHU YUCOHBIX 3alaHUHN U
B IIPOLIECCE UCCIEN0BATENIbCKOM
NEeATEIIbHOCTU

®  Hay4YHO-MOIYJSIPHYIO
JUTEPATypy XUMUYECKOTO
COJIEpKaHUs, CIPABOYHBIC
MaTepuaibl, pecypcbl MHTEepHEeTa

Tema 4. O6mias
XapaKTEepPUCTHKA
XUMHUYECKUX DJIEMEHTOB
VIA-rpynmnsi.

Cepa u €€ coeuHEHUs

)

OO61ast xapakTepuCTHKA 3JIEMEHTOB
VIA-rpynmbi. OCOOEHHOCTH CTPOEHUS
aTOMOB ATHUX DJIEMEHTOB, XapaKTEPHBIC
JUISl HUX CTENeHU OKUCIICHUSI.
CrpoeHue u pu3nuecKrue CBOMCTBA
MIPOCTBIX BEIIECTB — KUCJIOPOJa U

e OOBsACHATHL 00IIHE
3aKOHOMEPHOCTH B U3MEHEHHUHU
CBOMCTB 371eMEHTOB VIA-rpyIibl
U UX COCIMHEHUN C YYETOM
CTPOEHHUS UX aTOMOB.
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cepbl. AJUTOTPOITHBIE MOIU(PUKAIIUN
KHUCIIOpoJa U cepbl. XUMUUECKUE
CBOMCTBA CEPBHI.

CepoBosiopo/i, cTpoeHue, Gu3niecKue
U XuMuueckue cBorctBa. OKCUabI
Cephl KaK MPeICTABUTEIN KUCIOTHBIX
okcuaoB. CepHas KUCIIOTA,
dbu3nYecKre 1 XUMUYECKHE CBOMCTBA
(oO1ue kak mpecTaBuTENs Kiiacca
KHUCJIOT U crieruduueckue),
MIPUMEHEHHUE.

XHUMUYECKHUE PEAKIIAHN, JICHKALTUE B
OCHOBE NMPOMBIIIJIEHHOTO cTIoco0a
MOJIYYEHUS CEPHOU KUCIIOTBHI.
Anmnaparsl ¥ MPOTEKAIOUIUE B HUX
IpOILIECCHI (Ha MPUMEPE NPOU3BOIACTBA
CEPHOMU KHCIIOTHI).

Coun cepHOM KUCIOThI, KAYECTBEHHAS
peakius Ha cyib(aT-nuoH.
Haxoxaenue cepol v €€ COeIMHEHUH B
npupojie. XUMUYECKOE 3arps3HECHUE
OKpYXaroUIEn Cpeibl COCTMHEHUSIMU
cephl (KUCIOTHBIC JTOXKIH, 3arPsI3HEHUE
BO3/1yXa U BOJOEMOB), CIIOCOOBI €ro
MpEIOTBPAICHUS.

e XapaxkTepu3oBaTh
bu3nUecKue 1 XUMUYECKHE
CBOMCTBA MPOCTOTO BEIIECTBA
CEpBI U €€ COCTMHEHNIN
(cepoBOI0OpO/Ia, OKCHIOB CEPHI,
CEpHOI KUCIOTHI, CyIb(HaTOB),
CHOCOOBI UX MPUPOE U KU3ZHU
YeloBeKa.

e Ormnpenensats HAIUYUE
CyJb(haT-MOHOB B pacTBOPE.

e  OOBACHATH CYUIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBA3aHHBIX C IEPEPabOTKOM
COEJIMHEHUH CEPBI.

e [lnanuposars u
OCYIIECTBJISITh HA TIPAKTUKE
XUMUYECKUE IKCTIEPUMEHTHI,

e [IpoBoauTh HAOIOICHMUS,
JIeN1aTh BBIBOJIBI 10 pe3ysibTaTaM
AKCIIEPUMEHTA.

e (Crnenosarh mpaBUiIaM
Oe3omacHoi paboThHI B
nabopaTopuu pH
UCIIOJIb30BAHUU XUMHUYECKOM
MOCYJIbI U 000PYI0BAHMUSI.
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JdeMoHCcTpanuu

Komnekuuu (Bugeomarepuarsl): cepa u
eé coeqMHEeHUS.

OOyrnuBaHue caxapa moj J1eicTBUEM
KOHIEHTPUPOBAHHOW CEPHON KUCIIOTHI.

JlabopaTopHbIe U MPaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:
Oo6HapyxeHue cynb}aT-uoHOB.
B3aumoneiictBue pazdaBieHHOM
CEPHOU KHUCJIOTHI C IMHKOM.

Buituucnenus

— T10 YPaBHEHUSAM XUMHUUYECKHUX
pEeaKLHnii;

— MAacCOBOM JI0JIM BBIXOJa MPOIYKTA
peakiuu

e IIpou3BOAUTH BHIUUCICHUSA
110 XUMHYECKUM YPaBHEHUSIM.

e lcnonp30Bath npu
BBITIOJTHEHUN YIE€OHBIX 3aTaHAM
TEKCThI yUeOHUKA, CIPAaBOYHBIC
Mmartepuansl (Ilepuonuueckyro
CHUCTEMY XMMHUYECKHUX JIEMEHTOB
J1. 1. MenneneeBa, Tabauiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM M CcoJIel B BOJIE,
3JIEKTPOXUMHUYECKUN PsiT
HanpsHKEHUM METaIIIOB).

e lcnonp30BatTh npu
BBITIOJTHEHUU YYCOHBIX 3aIaHUHN U
B MPOIIECCE UCCIIEIOBATEIbCKOM
NEeATEeIbHOCTU HAY4YHO-
MOMYJISIPHYIO JIMTEPATYPy
XUMHYECKOTO COJCPKAHMUS,
CIIpaBOYHBIEC MaTEpUAIIbI,
pecypcel UHTEpHETA

Tema 5. OOmias
XapaKTEePUCTHUKA
XUMHYECKHUX DJIEMEHTOB VA-
rpynimsl. Azot, pochop u ux
COEIUHCHUSA

(7 4)

OO11ast XapakTepUCTHUKA 3JIEMEHTOB
VA-rpynibl. OCOOEHHOCTH CTPOCHUS
aTOMOB 3THX 3JIEMEHTOB, XapaKTEPHbIE
JUTSl HUX CTENIEHU OKUCIICHUSI.

A30T, pacrpoCcTpaHEHHE B IPUPOJIE,
(du3ruecKrue 1 XMMUYECKHE CBOWCTBA.
Kpyrosopor a3ora B mpupoze.

o  OObsIcHATH OOITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 3JIEMEHTOB V A-TpyIIIbI
Y UX COCIMHEHUU C YUYETOM
CTPOECHUS UX aTOMOB.

e XapakTepu3oBaTh
(bU3UYECKHIE M XUMUICCKHE

CalTel POII,
Yun.py,
matgpopma
«IIpocseuieHue»,
bonbmas

nepemMeHa u T.1.
[udponas
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AMMHaK, ero GpuU3nYecKue u
XUMUYECKHE CBOMCTBA, OJIyYCHHUE U
npumeHeHue. Coiu aMMOHUS, UX
du3ruecKrue 1 XMMUYECKHE CBOWCTBA,
MIpUMEHEHNE.

KadgecTtBeHHas peaxius Ha HOHBI
aMMOHHUS.

A30THas KUCIOTA, €€ PU3NYECKHEe U
XHMHYECKHE CBOMCTBA (00IIHE KaK
MPEICTaBUTEINS KJIacca KUCIIOT
cneuuduyeckue). McnosbzoBanue
HUTPATOB U COJIEH aMMOHUS B
KaueCTBE MUHEPAJIHLHBIX YI00PEHHI.
XHUMHUYECKOE 3arpsi3HEHHUE
OKPY’KaIOIIENU CPEbl COCTMHECHUAMU
a3oTa (KUCJIOTHBIC JTOXK/IH,
3arpsi3HEHHUE BO3/yXa, IIOYBHI U
BOJIOEMOB).

docdop, amoTponHbie MOIU(DUKATUN
docdopa, puzndyeckre 1 XUMUIECKUE
CBOIICTBA.

Oxkcun dochopa(V) u dhochopnas
KHUCIIOTa, (PU3NYECKUE U XUMUICCKHE
CBOMCTBa, noJiyueHue. KauectBeHHas
peakiust Ha GocdaT-uOHBI.
Ucnonp3oBanue hochaTtoB B KauecTBe
MUHEPAJIBHBIX YOOPEHUI.

CBOWCTBA MPOCTHIX BEIIECTB a30Ta
u dhochopa 1 Ux coeTMHEHUN
(aMMmaka, coyieii aMMOHHS,
a30THOW KHUCJIOTHI, HUTPATOB,
okcuna docdopa(V) u
dbocdopHol KuCIOTH, hochaToB),
CHOCOOBI UX MOJIyYEHHS,
NpPUMEHEHHE U 3HAYCHUE B
IPUPOJIE U KU3HU YETIOBEKA.

e  Onpenensarb HOHbI
aMMoHUs U (ocdaT-uoHbI B
pacTBope.

e  OOBACHATH CYUIHOCTh
AKOJIOTUYECKUX MPOOIIEM,
CBSI3aHHBIX C HAXOXKJICHUEM
coenMHeHMi a3ora u (ocopa B
OKpYyXarouien cpeae.

e [lnanuposars u
OCYIIECTBJISITh HA TIPAKTUKE
XUMHUYECKHUE FKCIIEPUMEHTHI,
IPOBOJUTH HAOJIOICHHUS, JIeTIaTh
BBIBOJIBI IO pe3yJIbTaTaM
AKCIIEPUMEHTA.

e (Crnenosarh mpaBUiIaM
Oe3omacHoi paboThHI B
1abopaTopuu Ipu

nJaboparopus
RELEON

Hudporoit
JIATYUK
OINTHYECKOM
IJIOTHOCTH,
TeMIepaTyp
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3arpsi3HeHHE MPUPOIHBIX BOJIOEMOB
dbocdaramu.

JdeMoHCcTpanuu

Komnexmuu: dochop u nx
coeauHeHus. B3anmoencteue
KOHIICHTPUPOBAHHOMN a30THOM
KHUCJIOTHI C MEJIBIO.

JlabopaTopHbIe U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:

1. BzaumopeicTBre cosieid aMMOHHUS C
ETT0YBIO.

2. O3HakoMJieHHE ¢ o0pa3liaMu
a30THBIX U (HOChHOPHBIX YIOOPEHUH.
Ilpakmuueckas paboma:

Ne 3. TlonyueHue aMmMuaka, U3y4eHue
€ro CBOMCTB.

Botuucnenusa
— 10 YPaBHEHUSIM XUMHUYECKUX
peaKumit

HCITOJIb30BAaHUN XUMHUYECKOM
MOCY1bl U 000PYyI0BaHUS.

e IIpou3BOANTH BHIUUCICHUS
10 XUMUYECKUM YPaBHEHUSIM.

e lcnonp30Bath npu
BBITIOJTHEHUN YIE€OHBIX 33 TaHUM
TEKCThI yueOHHKA, CITPAaBOYHBIC
Matepuaibl (IEPUOAUIECKYIO
CHUCTEMY XMMHUYECKHUX JIEMEHTOB
J1. 1. Menneneea, Tabmauiry
PacTBOPUMOCTH KHUCIIOT,
OCHOBaHHUM M coJIel B BOJIE,
3JIEKTPOXUMHUYECKUAN P/
HaIpPsHKEHUI METAILIIOB).

e lcnonp30BaTh npu
BBITIOJTHEHUHU YYCOHBIX 3alaHUHN U
B [IPOLIECCE UCCIIEN0BATEIbCKON
JESITeIbHOCTH HAy4YHO-
MOMYJISIPHYIO JIUTEPATYPy
XUMHYECKOTO COAEPKAHMUS,
CIIpaBOYHBIEC MaTEpUAIIbI,
pecypcel UaTEepHeTa

Tema 6. OOwias
XapaKTEepUCTUKA
XUMHAYECKUX DJIEMEHTOB
[VA-rpynmst.

Yriepon, alioTPONHbIE
MoAU(DUKAIIUU, PACTIPOCTPAHEHUE B
npupojie, Gu3nueckue u XuMUIECKUe
CBOMCTBA.

° OOBICHATH 00IIIHE
3aKOHOMEPHOCTU B UBMEHEHUU
CBOWCTB 3JIEMEHTOB [V A-rpymimsl
Y UX COEMHEHNUM C YUYETOM
CTPOCHUSI UX aTOMOB.

CalTel POIII,
Yuu.py,
atgopma
«IIpocsemienuey,
bonbias
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Yraepoa U KpeMHUN U UX
COEMHEHUS

(8 1)

Ancopbrusi. Kpyropopot yriepoaa B
IpUpOJIE.

Oxkcunpl yrieposa, ux Gu3n4ecKue u
XUMHUYECKUE CBOMCTBA, UX JIEUCTBHUE HA
KUBbIC OPTAHU3MBI, TTOJTYYEHUE U
IIPUMEHEHUE. DKOJOTUYECKHE
po0JIeMbI, CBSI3AHHBIE C OKCUIIOM
yriepona(I'V); runoresa riio6aibHOTO
MOTEIJICHUSI KJIUMaTa; MapHUKOBBIN

s dexr.

VYronpHas KUCIIOTa U €€ COJHU, UX
du3nuecKre 1 XMMUYECKUE CBOWCTBA,
MOJIyYEHUE U IPUMEHEHUE.
KauectBenHas peakiusi Ha KapOoHaT-
VOHBI.

Hcnonbs3oBanre kapOOHATOB B OBITY,
MEJMLINHE, TPOMBIIUIEHHOCTH,
CEJIbCKOM XO3SIICTBE.
[TepBoHauanbHbBIC TOHATHS 00
OpraHUYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yTIepoJia: 0COOEHHOCTH
cocrasa u crpoenus. [lonsTue o
OMOJIOTHYECKH BAXKHBIX BEIIECTBAX:
KUpax, Oesikax, yriieBoaax.
MarepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPTaHUYECKUX
COCIMHEHU.

o XapakTepu3oBaTh
bu3nUecKue 1 XUMUYECKHE
CBOWCTBA MPOCTHIX BEUIECTB
yraepoia ¥ KPEMHUS U UX
COEIMHEHH (OKCHUIOB YyIiiepoja,
YTOJIbHOM KUCJIOTHI, KapOOHATOB,
OKCHJIa KPEMHUS, KPEMHHUEBOU
KHCJIOTBI, CHJIUKATOB), CIIOCOOBI
UX MMOJY4YEHUs, TPUMEHEHUE U
3HAUYEHUE B MPUPOJIE U )KU3HU
YeJIOBEKa.

o Omnpenenarb kapOOHAT- U
CHJIMKAT-HOHBI B PACTBOPE.
o OOBACHATH CYIIHOCTh

AKOJIOTUYECKUX MPOOIIEM,
CBSA3aHHBIX C HAXOXKICHUEM
YIJIIEKHUCIIOTO Ta3a B OKPYKaroIen
cpere.

° WNimroctpupoBath
B3aMMOCBSI3b HEOPTAaHUYECKUX
COEAMHEHNH yriiepoaa u
OpraHUYeCKUX BEIIECTB.

o [Lmanuposarts u
OCYUIECTBJISITh HA IPAKTUKE
XUMUYECKUE IKCIIEPUMEHTHI,
BBIBOJIBI IO pe3yJIbTaTaM
JKCIIEPUMEHTA.

INepeMCcHa 1 T.1.
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Kpemnuit, ero pusnyeckue u
XUMUYECKHE CBOMCTBA, OJIyYCHHUE U
NPUMEHEHHUE B DJIEKTPOHUKE.
CoenuHeHus: KpEeMHUS B IPUPO/IE.
OO6mme npeacTaBiaeHUs: 00 OKCHIE
kpeMHusI(IV) u KpeMHUEBOH KUCTOTE.
CunmkaTel, UX UCIIOJIb30BaHUE B OBITY,
MEIHUIMHE, TPOMBIIIICHHOCTH.
Baxnermme cTpouTenbHbIe
MaTepUaibl: KepaMUKa, CTEKIIO,
IIEMEHT, OCTOH, JKEJIC300€TOH.
[TpoGiembl Oe30macHOro
UCIIOJIb30BaHUS CTPOUTEIBHBIX
MaTepuasoB B TOBCEAHEBHOM KU3HMU.

JdemoHcTpanumn

Mopenu KpucTauIMueCcKuX PeméToK
anmasa, rpaduTa, MOJICKYJIbI
dbymiepeHna.

AJnicopO11usi pacTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM yriéM. [IpoTrBoras.
Buneomarepuanbl: cunukaTHas
TIPOMBIIICHHOCTb.

Mopenu MOEeKyJT OpraHUuIeCKUX
BEIIECTB.

o CrnenoBaTh mpaBuiIaM
Oe3oracHoi paboThHI B
nabopaTopuu pu
UCIIOJIb30BaHUU XUMUYECKOM
MOCY/IbI U 000PYTOBAHMSI.

o Hcnonp3oBate npu
BBITIOJIHEHUU YYE€OHBIX 3a/1aHUM
TEKCThl yueOHUKa, CIIPABOYHbBIC
Mmartepuaisl (Ilepruonnueckyro
CHUCTEMY XMMHYECKHX AJIIEMEHTOB
J1. 1. MenneneeBa, Tabauiy
pPacTBOPUMOCTH KHUCITIOT,
OCHOBAHUM M COJICH B BOJIC,
BJIEKTPOXUMHUYECKUAN PSIfI
HaMpPsHKEHUI METAILIOB).

o Hcnonp3oBate npu
BBITIOJIHEHUN Y4€OHBIX 3a/IaHUH U
B [IPOLIECCE UCCIIEN0BATEIbCKON
NesTeTbHOCTH HAyYHO-
NOMYJISIPHYIO JINTEPATypy
XUMHUYECKOTO COIEPKAHMUS,
CIIPaBOYHBIE MaTEPUATIBI,
pecypebl MaTEpHETA
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JlabopaTopHble U MPaKTHYECKHE
padoThI

JlabopamopHhuwiii onvim:
KauecTBeHHas peakius Ha KapOOHAT-
HOH.

lIpaxmuueckue pabomui:

Ne 4. TlosmyueHue yriekuciaoro rasa.
KauecTBeHHas peakius Ha KapOOHAT-
HOH.

Ne 5. Pemenue skcnepuMeHTAIbHBIX
3ajza4 1o reMe «HemeTrauiely.
Botuucnenusn

— I10 YPaBHEHUSAM XUMHUUYECKHUX
pEeaKIMii, €CIU OJUH U3 PEareHTOB JaH
B BHJI€ BOJIHOTO PacTBOpa C M3BECTHOU
MacCOBOM J0JIeH

Pa3znea 3. Merayuibl u ux coennuenus (20 u)

Tema 7. OO1me cBOUCTBA

METaJIOB
(49

OO61ast XxapaKTepUCTUKAa XUMUYECKUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHUU
uX nonoxenus B [lepuognueckon
CUCTEME XUMHYECKHUX DJIIEMEHTOB

J1. 1. MenneneeBa 1 CTpOCHHS aTOMOB.
Crpoenne meTaiioB. Metanueckas
CBSI3b U METAJUIMYECKAs
KpUCTAJUIMYECKas PELETKA.
DIIEKTPOXUMHYECKUN PSAJT HAIPSIKEHUI

o PackpeiBats cmbICI
W3Y4aeMbIX IOHATUN U
IIPUMEHSATH 3TH NIOHATUSA [IPU
OIIMCAaHUU CBOMCTB BEILECTB U UX
IIPEBPAILCHUN.

o OOBsICHATH 001ITHE
3aKOHOMEPHOCTHU B U3MEHEHUU
CBOWCTB 3JIEMEHTOB-METAJIJIOB U
UX COCMHEHUN C YUYETOM
CTPOEHUS UX aTOMOB.

CaiiTel POIII,
VYun.py,
matgpopma
«IIpocBemienuey,
bosbmas
nepemMeHa H T.1.
Hudporas
nabopaTtopus

RELEON
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MeTaJUI0B. PU3HYECKUE U XUMUYECKHUE
CBOMCTBa METaJJIOB.

OO61ue crocoObl MOTyYeHUsI
METAJIOB.

[TonsiTHE O KOPPO3UU METAILIOB U
OCHOBHBIE CITIOCOOBI 3aIIIUTHI OT
Koppo3uu. CruiaBsl (CTalb, YyTYH,
JIOPATIOMUHUN, OPOH3a), UX
MIpUMEHEHUE B OBITY U
MIPOMBITTUICHHOCTH.

JemoHcTpanun

O3HakoMIIeHHE ¢ 0Opa3laMu METaIJIOB
U CILJIaBOB, UX (DH3NUYECKUMU
CBOMCTBaMH.

Mopenu KpUCTaITHISCKUX PEETOK
METAaJIJIO0B.

BuaeomaTrepuaisl: Koppo3us
METAJIJIOB.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimeoi:
O3HakomiieHHe ¢ 00pa3aMu CIIaBOB
METAaJIJIOB.

3aBUCHUMOCTbh CKOPOCTH PEaKIUU
MeTajuia ¢ KUCJIOTOU OT HPUPOIbI
MeTallia.

° XapakTepu3oBaTh
CTPOCHHE METAJIJIOB, OOIIHE
(bu3NYeCKUEe 1 XUMUUIECKHEC
CBOICTBA METAJIOB.

o XapakTepru3oBaTh O0IIHE
CTIOCOOBI IOTYYCHUS METAIUIOB.
J CrnemoBaTh ipaBHIaM

0e3omacHo paboThI B
naboparopuu pu
UCTIOJIb30BaHUN XUMUICCKOU
NoCyibl U 000PYAOBaHUS.

o [Ipou3BOANTH BBIUKCICHUS
10 XUMUYECKUM YPaBHEHUSM.
o Hcnonp3oBate npu

BBIMOJIHEHUN YUEOHBIX 3aJaHUN
TEKCThl yueOHUKa, CIIPAaBOYHbIE
Matepuansl (Ilepuonnueckyro
CUCTEMY XMMHUUYECKHUX JIEMEHTOB
J1. 1. MenneneeBa, Tabauiy
PacTBOPUMOCTHU KHCIIOT,
OCHOBaHMI U COJIEH B BOJIE,
3JIEKTPOXUMHUYECKUN Psift
HaMpPsHKEHU METAILIIOB).

o Hcnons3oBath npu
BBIMOJIHEHUH Y4E€OHBIX 3aJaHUN U
B MIPOIIECCE UCCIIEIOBATEIILCKON
JEeATEIbHOCTH HAY4YHO-
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Burtuucnenusn

— 10 YpaBHEHUSIM XUMHUECKUX
peakIuii, eciu OJIMH U3 PEarcHTOB
COJICP)KUT MPUMECH

HNOMYJISIPHYIO JINTEPaATypy
XUMHUYECKOTO COJIepKaHus,
CIIPaBOYHBIE MaTEPUATIBI,
pecypcbl MHTepHeTa

Tema &. Baxueiiue
METAJUIBI M UX COEIUHEHUI

(16 g)

[[{enounkie meTabl. [lomoxeHue B
[Tepuoauyeckoii cucTeMe XUMUYECKUX
anemenToB [l. 1. Menpeneena,
cTpoeHue atoMoB. Haxoxnenue B
MIPUPOJIE.

DU3NYECKUE U XUMUYECKHUE CBOKCTBA
(Ha mpuMepe HATPUS U KaJHs).
OKcuapl ¥ TUIPOKCUIBI HATPUS U
kanus. [IpumeHnenne menoYHbIx
METAJIJIOB U UX COCIMHEHUM.
[I{e10uyHO3EMENIbHBIE METAJIIBI MArHUN
Y KaJbLHUM, CTPOEHUE aTOMOB.
ITonoxxenue B [leproanueckoit
CHUCTEME XUMHUYECKUX AJICMEHTOB

J1. 1. Menpeneena.

Haxoxnenue B npupoae. Gusnueckue
Y XMMUYECKHUE CBOMCTBA. BaxkHelme
COEMHEHUS Kaablus (OKCHUI,
TUAPOKCHU], COn). JKECTKOCTH BOBI U
CIIOCOOBI €€ yCTpaHEeHHS. AIFOMUHUT.
[Tomoxenue B Ilepuognueckon
CUCTEME XUMHUYECKHUX AJIIEMEHTOB

1. 1. MenneneeBa, CTpO€HHE aTOMA.

° OOBACHSTH 00IIIHE
3aKOHOMEPHOCTH B U3MECHEHUU
CBOMCTB 3JI€MEHTOB-METAJIJIOB B
rpynmnax u ux COeIMHEHUM C
Y4ETOM CTPOCHUS UX ATOMOB.

° XapakTepu3oBaTh
bU3UYECKUE 1 XUMUYCCKHE
CBOMCTBA MPOCTHIX BEUIECTB
METAaJIJIOB M UX COCAUHCHUMN
(OKCUIOB, TUAPOKCHUIOB, COJIEH),
CHOCOOBI UX MOJIyYEHHS,
MPUMEHEHHUE U 3HAUYCHHE B
MIPUPO/JIC U KU3HU YEJIOBEKA.

° Pacrnio3naBaTth ¢ MOMOIIBIO
Ka4eCTBEHHBIX PEAKIIU HOHBI
METaJIOB (MarHusi, aJIIOMUHUS,
IIUHKA, JKeJe3a, MEIu).

° [Lmanuposars u
OCYILIECTBIIATH HA MPAKTUKE
XUMHUYECKUE IKCTIEPUMEHTHI,
MIPOBOJIUTHL HAOIOJIEHUS, JIeTIaTh
BBIBO/IBI 110 pe3yJibTaTam
AKCIIEpUMEHTA.

Calrtsl PO11I,
Yun.py,
atgpopma
«IIpocBemenuey,
bonbmas
nepemMeHa u T.1.
Hudposas
nabopaTtopus

RELEON

Hudposoit
JATYUK BHICOKUX
TeMIiepaTyp
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Haxoxnenue B npupoje. duznueckue
U XUMHUYECKHE CBOMcTBa. AMpOTEpHbIE
CBOMCTBA OKCHJIA M TUJIPOKCHUA.
XKeneso. [Tonoxxenue B
[Tepuoauyeckoii cucTeMe XUMHUUYECKUX
anemenToB [l. 1. MeHpeneena,
cTpoeHnue atoma. Haxoxnenue B
npupoje. Puznyeckue u XUMUYECKUE
cBoricTBa. OKCHUIBL, TUAPOKCUIBI U
conu xene3a(ll) u sxeneza(I1l).

JemoHcTpanumn

BzanmopericTBre HaTpus C BOJOU.
OkpamnBaHue MIaMEHU HOHAMU
HaTpus U Kanus. OkpaiinBaHue
MJIaMEHU HOHAMM KaJIbLIUSL.
BzanmopaencTBre oKcr1a KIbIHS C
BOJIOM. Buneomarepuainsl: ropeHue
KeJe3a B KHUCIOPOAE U XJIOPE.

JlabopaTopHbie U MpaKTHYECKHE
padoThI

JlabopamopHvie onvimoi:
O3zHakomiieHHe ¢ 00pasiamMmu
QIIOMHUHMSI U €70 CILIaBOB.

o CrnemoBaTh paBUiIaM
Oe3oracHoi paboThHI B
nabopaTopuu pu
WCITIOJIb30BAHUN XHMHYECKOM
MOCY/IbI U 000PYTOBAHMSI.

o [Tpou3BOAUTH BEIYUCICHUS
10 XUMUYECKUM YPaBHEHUSM.
o BricTpauBath pa3BépHyThIC

IIICbMEHHBIE U YCTHBIE OTBETHI C
OIopoi Ha UH(pOpMaLIHIO U3
y4eOHUKa U CIIPABOYHBIX
MaTeprajioB, IPAMOTHO
WCIIOJIb30BaTh N3YYEHHBIN
MOHATUMHBIN amnmapar Kypca
XUMUH.

o Hcnonp3oBats npu
BBINOJIHEHUH YU€OHBIX 3aJaHUN U
B [IPOLIECCE UCCIIEN0BATEIIbCKON
NEeATEIBHOCTA HAY4YHO-
NONYJIAPHYIO JINTEPATYPY
XUMHYECKOTO COAEPIKAHMUS,
CIIPABOYHBIE MaTEpPHUAJbI,
pecypcesl MHTEpHETA
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AmMdoTepHbIC CBONCTBA THIPOKCH/IA
amoMuHus. KauecTBeHHBIE peakIuy Ha
VIOHEI JKee3a.

lpaxmuueckue pabomuwi:

Ne 6. XKécTkoCcTh BOJBI 1 METOBI €€
yCTpaHEHHSI.

Ne 7. Pemenue skcnepuMeHTAIIbHBIX
3a71a4 1o TeMe «MeTaiuibhy.
Buiuucnenusn

— 110 YPaBHEHUSM XUMHYECKUX
peakIuii, ecu OJIMH U3 PEarcHTOB JaH
B M30BITKE WJIU COJICPIKUT NMPUMECH;
— MAacCCOBOH JI0JIM BBIXOJIa MIPOYKTA
peaAKINHU

Paznen 4. Xumus n okpy:kaomas cpeaa (3 u)

Tema 9. BemecTBa u Mmarepu-
aJbl B )KU3HU YEJIOBEKa

(3w

HoBbie MaTepuaibl U TEXHOJIOTHUH.
BemecTBa n marepuaisl B
MOBCEHEBHOM KU3HU YEJIOBEKA.
XUMUS U 3I0POBBE.

be3zonacHoe ncnonb30BaHKEe BEMIECTB U
XUMUUYECKUX PEAKIUN B OBITY.
[IpupoHBIE HCTOUHUKHU
YIJIEBOJIOPOAOB (YroJib, MPUPOAHBIM
ra3, He()Tb), IPOTYKTHI UX
nepepaboTKU, UX POJIb B OBITY U
MIPOMBIILIEHHOCTH.

OCHOBBI 3KOJIOTHYECKON TPAMOTHOCTH.

o XapakTepu3oBaTh pPOJIb
XUMHH B Pa3INYHbIX chepax

TS TEIbHOCTH JIFOICH, OCHOBHBIE
BEIIIECTBA U MaTEpUabl,
IPUMEHSEMbIE B )KU3HU
COBPEMEHHOT0 YeJIOBEeKa.

o OOBICHATD yCIOBUSA
0€301MacHOT0 UCTIOIb30BAHUS
BEIIECTB U XUMHUECKUX PEaKIIUi
B OBITY.

o AHaIU3UPOBAThH U
KPUTHYECKH OIICHUBATH

CaiiTel POIII,
VYun.py,
natgpopma
«IIpocBemienuey,
bonpmas

InepeMecHa 1 T.1.
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XVMMHUYECKOE 3arpsA3HEHUE
OKpY>Karolen cpeibl (IpeeiabHO
JOIyCTUMAasi KOHIICHTPALKs BEIIECTB
— [IJK).

Ponp xumnu B pemiennn
HKOJIOTMYECKUX MPOOIeM

UH(OPMAITUIO O BIUSHUU
IIPOMBIIIIEHHOCTH, CEJIbCKOTO
X035IUCTBA, TPAHCTIOPTA U JIp. HA
COCTOSIHME OKPY>KAIOIIEeH Cpe/Ibl.
o YMeTh OKa3bIBaTh NEPBYIO
MIOMOIIIb PH XUMUYIECKUX
0’KOrax M OTPaBJICHUSX.

o [IprHMMaTh yyacTue B
o0cyxneHun mpooieM
XUMHUYECKOHN U 3KOJIOTMUECKON
HaNpaBJIEHHOCTH, BBICKA3bIBaTh
COOCTBEHHYIO MO3ULIUIO T10
npoOieme U npejiarath
BO3MOYHBIE ITYTH €€ pEeIICHUSI.
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ITOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
(2 4 B Hee110, Beero 68 4, u3 HUX 3 4 — pe3epBHOE BpeMs)
Ne Tema Kou-Bo Teopusi | JlabopaTopnas | IlpakTuueckas
4acoB pabota pabora
Paznea 1. IlepBoHayasibHble XUMUYeCKHe MOHATHA (20 4)
Tema 1. Xumusa — earxicHas oo1acmv ecmecmeo3HAHUA U 5y 3u - 2u
NPAKMUUECKOUl 0essmeibHOCMU Ye108eKa
1 | IIpenmer xumuu. Poiap XumMuu B KM3HU YeliOBeKa. XUMHUSI B CUCTEME 1 1 - -
HayK. MeTo/ibl MO3HAHUS B XMMHH.
2 | Tema wu BemiectBa. Du3MYECKHME CBOWCTBAa BEIIECTB. ATrperaTHOE 1 1 - -
COCTOSIHHE BelecTB. UNCTHIE BEIIeCTBA U CMECH.
3 | CriocoOwr pazpenenus cmeceil. DuU3MYeCKHe W XHUMHYCCKUE SIBICHHUS. 1 1 - -
[Ipu3Haku 1 yCIOBUS MPOTEKAHUS XMMHUYECKUX PEaKIHii. 3HAKOMCTBO C
MpaBWwIaMyd O€30MacHOCTH W TnpuéMaMud paboThl B XHMHUYECKOM
1a00paTOPHH.
4 | lIpakTuyeckas padora Ne 1. IlpaBuna paborel B naboparopuu u 1 - - 1
puéMBI 00palleHus ¢ 1ab0pPaTOpPHBIM 000PYIOBAHUEM.
5 | lIpakTuyeckas padora Ne 2. MzyueHue cTpoeHUs IJIaMEHH. 1 - - 1
Tema 2. Bewgecmea u xumuueckue peakyuu 154 1054 3y 1L5u
6 | AToMbI ¥ MOJEKyNnbl. XHUMHUYECKHE DIEMEHTHl. 3HAKU (CHMBOIIBI) 1 1 - -
XUMHUYCCKUX DJIEMEHTOB.
7 | IlpocThle 1 CI0OXKHBIE BENIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE. 1 1 - -
8 | Xummueckas popmyia. 1 1 - -
9 | BajneHTHOCTh aTOMOB XMMHUYECKUX DJIEMCHTOB. 1 1 - -
10 | 3aKOH MOCTOSIHCTBA COCTaBa BEILIECTB. 1 1 - -
11 | JIabopaTopuasi padora Nel. /o xakoii TemMneparypbl MOKHO HarpeTh 1 - 1 -

BemecTBo. [Ipumepsl (u3nueckux sBIeHUl (TUIaBIeHUE BOCKA, TasHUE
TbJIA).
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12 | OtHocuTenpHAs aTOMHAs Macca. 1 1 - -
13 | OTHOCHTENIbHASI MOJIEKYJISIPHAS Macca. 1 1 - -
14 | MaccoBas I0JIsI XMUMHAYECKOTO dJIEMEHTA B coequHeHnn. dusnueckue u 1 1 - -
XUMHUYCCKHE SIBIICHUS.
15 | Xumuueckas peakuus. JleMOHCTpalHOHHBIA JKcnmepuMeHT Ne 1. 1 0,5 - 0,5
«BplIenenre u morJIoneHre Teria — MPU3HAK XMMHYECKON PeaKIIum)
16 | Ilpu3Haku ¥ yCJIOBUS MPOTEKAHUS XMUMHUYECKHX pEaKIril. XUMUYECKUE 1 1 - -
ypaBHEHUSI.
17 | Tunbel XUMHUYECKUX pEaKui (COCTUHECHHMS, PA3JIOKCHUS, 3aMEIICHUS, 1 0,5 - 0,5
obOMeHa). JleMoHCcTpanMoOHHbIH 3KcepuMeHT Ne 2. «Pa3iioxxeHne BoIbI
JIEKTPHUUECKUM TOKOM)
18 | JlabopaTopHasi padoTa Ne 2. V3mepeHne TeMnepaTypbl KUIIEHUS BOJIBI 1 - 1 -
C TMOMOIIIBIO JTAOOPATOPHOTO TEPMOMETPA U JATYHKA TEMIIEPATYPHI.
19 | 3akoH coxpaHeHus macchl BemecTtB. M. B. JIoMOHOCOB — yu€HBII- 1 0,5 - 0,5
SHUMKIIONEAUCT. leMOHCTpanMOHHBIA 3KcnepuMeHT Ne 3. «3akoH
COXPAHCHUS MACChI BEIICCTBY.
20 | JladopaTopHas padora Ne 3. OnpenencHue TeMIiepaTypsl IUIABJICHUS U 1 - 1 -
KPUCTAJUTN3aIUH METAILIA.
Paznen 2. BaxkHeiiune npeacraBute/ i Heopranmieckux Bemects (30 1)
Tema 3. Bozoyx. Kucnopoo. Ilonamue 06 okcuoax 5y 3u 054 L5y
21 | Boznyx — cmech razoB. CocraB Bo3ayxa. Kucmopong — snemMeHT u 1 1 - -
npoctoe BemecTBo. O30H — ayuIoTPOIHAast MO (DUKAIMS KHCIOPO/Ia.
22 | HaxoxaeHue Kuciopoaa B Tpupone, (Quudeckue W XUMHUYECKUE 1 0,5 0,5 -
CBOMCTBA (peaklMM OKHUCIIEHUS, TOpEHUE). Y CIOBUS BO3HUKHOBEHUS U
npekpaiieHus ropenus. [lonstue 06 okcumax.
JlabopaTtopuasi pa6ora Ne 4. OmpeneneHue BOJOMPOBOIHON U
JUCTUIUTMPOBAHHON BOJBI (HACKIIIIEHHOCTH KHCIOPOIOM).
23 | CriocoOb!I TOMyYeHUsT KHCIOPOAa B JIAOOPAaTOPUH M TPOMBIIIJICHHOCTH. 1 0,5 - 0,5
[Ipumenenne xkuciopoga. KpyroBopor kuciopona B HPHPOJE.
JdemMoHcTpanMoHHbI 3KcnepuMeHT Ne 4. «OrmpeneneHue cocrtaBa
BO3TyXa»
24 | IlpakTnyeckass padora Ne 3. [lonydyeHue U cobupaHHe KHUCIOPOJa, 1 - - 1

W3YYECHHUE €ro CBOICTB.
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25 | TennoBoii 3¢(hekT XUMUUECKOH peakIiy, TOHATHE O TEPMOXUMHUYECKOM 1 1 - -
YpaBHEHHH, 5K30- W SHAOTCPMHUECKUX peakiusxX. TomimBo (HE(Tb,
yrojib U METaH). 3arps3HeHue BO3yXa, CIIOCOOBI €ro Mpel0TBpaIlCHHS.
YcuneHnre napHUKoBoro 3gdexTa, paspynieHre 030HOBOTO CIIOS.
Tema 4. Booopoo. llonamue o kucnomax u conax 5y 3u 1y lu
26 | Bomopoa — 2JIeMEHT M MPOCTOE BEMIECTBO. 1 1 - -
27 | Haxoxnenue B mpupoje, GU3MYECKHE M XUMHUYECKHE CBOMCTBa (Ha 1 1 - -
mpuMepe B3aWMOJICHCTBHS C HEMETAUIAaMU M OKCHIAMHU METaJlIOB),
MIPUMEHEHHE, CIIOCOOBI TIOITYYCHUSI.
28 | llpakTnyeckass padora Ne 4. [lonydyenue m coOupaHue BOAOPOJA, 1 - - 1
W3YUYCHHE €r0 CBOMCTB.
29 | TloHsiTHE O KUCIIOTaX U COJISX. 1 1 - -
30 | JIabopaTopHasi padoTa NeS B3zaumoaeicTBruEe KHCIOT C METAJIJIaMHU. 1 - 1 -
Tema 5. Konuuecmeennvie OmMHOWEHUA 6 XUMUU 4y 4y - -
31 | KonmgectBo BemniectBa. Moub. 1 1 - -
32 | Monsipuast macca. 3aKkoH ABOTaJIpo. 1 1 - -
33 | MousipHbIii 00bEM Ta30B. 1 1 - -
34 | PacuéThl M0 XUMUYECKIM YPABHEHHUSIM. 1 1 - -
Tema 6. Booa. Pacmeoput. Ilonamue 06 ocnosanuax 5y 45 - 0,5
35 | ®usnueckue CBOICTBa BOABL. AHAIW3 U CHHTE3 — METOABl U3YyUeHUs 1 1 - -
cocraBa BOJbI. XMMHYECKHE CBOWCTBA BOJBI (pEaKIMH C METAJIAMH,
OKCHJIaMU METAJIJIOB U HEMETAIIJIOB).
36 | CocraB ocHoBanui. [lonsiTre 00 mHIMKaTOpax. Boma Kak pacTBOpUTENb. 1 1 - -
37 | PactBopel. PactBopmMocTh BemecTB B Boje. HacklmeHHBIE U 1 1 - -
HEHACBIIIEHHBIE PACTBOPHI.
38 | MaccoBas 101 BEIIECTBA B pacTBOPE. 1 0,5 - 0,5
IIpakTnyeckas paGora Ne S. [lpuroroBieHue pacTBOpOB C
onpeAesIEHHON MacCOBOM J10JI€M PaCTBOPEHHOTO BEIIECTBA.
39 | Ponb pacTBOpPOB B NMPHUPOJIE U B KU3HU YenoBeka. KpyroBopor BoJbI B 1 1 - -
npupojie. 3arps3HeHne NPUPOIHBIX BoA. OXpaHa W OYUCTKA MMPUPOTHBIX
BO/I.
Tema 7. OcnosHble KNacCbl HEOPZAHUYUECKUX COCOUHEHUT 11y 55u 4y 154
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40 | Knaccudukanuss HEOpraHWYeCKUX coequHeHud. OKCHIBI: COCTaB, 1 1 - -
KJaccupuKanus (ocHOBHBIE, KHUCIIOTHBIE, amoTepHbIE,
HecoJieo0pa3yoIre), HOMEHKIATypa (MeXIyHapOoaHAs] U TPUBHAIIbHAS).

41 | IlonyyeHue W XUMHYECKHE CBOICTBAa KHCIOTHBIX, OCHOBHBIX U 1 1 - -
aM(pOTEPHBIX OKCHJIOB.

42 | JlaGopaTopHas padora Ne 6. V3ydeHue 3aBUCUMOCTH PacTBOPUMOCTH 1 - 1 -
BEIIECTBA OT TEMIIEPaTyphl

43 | OcHOBaHUS: COCTaB, KJIACCU(PUKALINS, HOMEHKIIATypa (MK IyHAPOIHAS U 1 0,5 - 0,5
TpUBHUAJIbHAS), buznueckue u XUMHUYECKHE CBOICTBA.
JdeMoHcTpanuoHHbIil J3KkcnepuMeHT Ne 5. OcHoBanus. TemnoBoit
3¢ (deKT peakiuu THIPOKCHUIA HATPUS C YTIIEKUCIIBIM Ia30M

44 | OcHoBaHus: crnocoObl TmoydeHus. JlabopaTtopuasi padora Ne7. 1 - 1 -
[TonydyeHnne HEpaCTBOPUMBIX OCHOBAHUU.

45 | Kucnotel: coctaB, Kiaccu(uKkanus, HOMEHKJIATypa, (QHU3UYECKUe | 1 1 - -
XMMHUYECKHE CBOICTBA, CITOCOOBI MOyYEHUSI.

46 | JlabopatopHas padora Ne8. BsaumonelicTBHE HEpacTBOPHUMBIX 1 - 1 -
OCHOBAHUM C KUCIOTaMH.

47 | Pgang akTUBHOCTH METAJLJIOB. 1 1 - -

48 | Jlaboparopuasi padora Ne9. Pasznoxenue ruapokcuga menu(ll) mpum 1 - 1 -
HarpeBaHHU.

49 | Conu (cpenHue): HOMEHKIATYPA, CIIOCOOBI TTOJTYUICHHUS, B3aNMO/ICHCTBHE 1 1 - -
colieil ¢ MeTalulaMH, KUCIOTaMH, IIeIoYaMy M CONsIMU. | eHeThdeckas
CBSI3b MY KJIacCaMHi HEOPTaHWYECKUX COSTMHEHHI.

50 | IIpakTnyeckas padora Ne 6. Pemenue skcrepuMeHTaIbHBIX 337a4 110 1 - - 1
teMe «OCHOBHBIE KJIACCHI HEOPTAaHMUECKUX COCIMHEHUIN.

Paznen 3. Ilepuoauyecknii 3akon u Ilepuoanyeckas cucrema xumudeckux 3jaeMmeHToB . U. MenaeneeBa. CtpoeHue

aToMOB. XMMH4YecKasi CBA3b. OKUCJIUTEIbHO-BOCCTAHOBUTEIbHbIE P

eakumu (15 4)

Tema 8. llepuoouueckuit 3axkon u Ilepuoouueckan cucmema 74 6y 1y -
xumuueckux rnemenmos /l. U. Menoeneesa. Cmpoenue amoma
51 | IlepBble mONBITKY KiIaccu(UKAIMA XUMUYECKUX diieMeHTOB. [lonsaTue o 1 1 - -

rpymnmnax CXOAHBIX 3JICMCHTOB (IJ_ICJ'IO‘-IHBIC n  IMCI0OYHO3CMCIIBHBIC

MCTaJJIbI, IaJIOTCHbBI, MTHCPTHBIC 1"33])1).
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52 | DneMeHTHI, KOTOpBIe 00pa3yIoT aM(OTEpHBIE OKCUIBI i THAPOKCUIBI. 1 1 - -
[lepuognueckuit 3akoH u Ilepumoguueckass cucTeMa XHUMHUYECKUX
anemenToB JI. . MenneneeBa. Ileproasl, rpynmsl, HOArPyIIIbL.
53 | ®usnuecKkuii CMBICI TOPSAIKOBOTO HOMEPA 3JIEMEHTa, HOMEPOB Ieproaa 1 1 - -
u rpymmbl. Ctpoerre aroMoB. COCTaB aTOMHBIX sifiep. M30TOMBI.
54 | OnektpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000J04YEK aToMoB MepBbiX 20 1 1 - -
XUMHYECKUX 31eMeHTOB [lepunoandeckoii cuctemsl JI. 1. Menpaeneena.
55 | XapakTepucTuka XUMHUYECKOTO 7JJIEMEHTa IO €ro IMOJIOKEHUIO B 1 1 - -
[Tepuonuueckoit cucreme 1. 1. Menpaeneena.
56 | 3nauenue Ilepumonmueckoro 3akoHa u llepHogMUECKON CHUCTEMBI 1 1 - -
XUMHUYECKHUX DJJEMEHTOB [UIs pa3BUTUs Hayku u npaktuku. . W.
MenpeneeB — y4€HBIN, TIEIArOT W TPAKIAHIH.
57 | JlabopaTtopnasi padora Nel(. BsaumopeicTBHe rHapoKcHaa IIUHKA C 1 - 1 -
pacTBOpaMM KHCIJIOT U IIET0UEH
Tema 9. Xumuueckasn ceazv. OKuciumenbHo-60CCmano8umesibHble 8y 6,5u 1y 0,54
peaxuuu
58 | DIeKTpoOTPULIATETILHOCTh aTOMOB XUMHUYECKHUX JICMEHTOB. 1 1 - -
59 | Xumuueckas cBs3b (MOHHAs, KOBAJICHTHAs IOJSAPHAS W KOBAJICHTHAS 1 0,5 - 0,5
HernosipHast). JleMOHCTpanuOHHBbIN IKkcnepuMeHT Ne 6. Temmneparypa
TJTABJICHUS BEUIECTB C Pa3HBIMU TUTIAMU KPUCTAJUIMYECKUX PEHIETOK.
60 | CteneHb OKUCTICHMUS. 1 1 - -
61 | OxucnurensHO-BoccTaHOBHTENBHEIE peakimu (OBP). 1 1 - -
62 | OxucnurenabHO-BOCCTaHOBUTENbHBIE peakiiuu (OBP). 1 1 - -
63 | IIporecchl OKUCIEHNS M BOCCTAHOBIICHHUSI. 1 1 - -
64 | OKucIUTEIN U BOCCTAHOBUTEIIH. 1 1 - -
65 | JJabopaTtopHas padora Ne 11. OnpeneneHre KUCIOTHOCTH MOYBBI. 1 - 1 -
Pe3zepsnoe epemsa 3y 3y - -
66 | PesepBHOE Bpems 1 1 - -
67 | PezepBHOE Bpems 1 1 - -
68 | PesepBHOE Bpems 1 1 - -
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9 KIIACC
(2 4 B Hegeu10, BCero 68 4, u3 HUX 4 4 — pe3epBHOE BpeMA)

Neo Tema Koa-Bo Teopusi | Jlaboparopnasi | IIpakTuHueckas
4acoB padora padora
Paznea 1. IlepBonavasibHbie xXuMudeckre nousaTus (20 4)
Tema 1. Iloemopenue u yenybnenue 3HaHuili 0CHOBHBIX Pa30eyi06 Kypca 5y 45y - 0,5u
8 knacca
1 | Ilepuoanueckuii 3akoH. [leproauueckas cuicteMa XUMHUYECKUX 3JIEMEHTOB 1 1 - -
. . MenneneeBa. CTpoeHHUE aTOMOB.
2 | 3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB XMMHUYECKUX JIEMEHTOB MEPBBIX 1 1 - -
TpEX NEPUOJIOB, Kallusl, KalbLiUsi U HUX COEAMHEHHH B COOTBETCTBUM C
MIOJIOKEHHEM D3JIEMEHTOB B TIEPHOJMYECKON CHCTEME W CTPOCHUEM HX
aTOMOB.
3 | Knaccupukanmuss ©w  HOMEHKJIATypa  HEOPTaHMYECKUX  BEIUIECTB 1 1 - -
(MeXayHapoHas ¥ TPUBUAIbHAS).
4 | XuMHUYECKHE CBOMCTBA BEIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KiaccaM 1 1 - -
HEOPraHMYECKUX COEIMHEHHH, X TeHeTHYecKasl CBSI3b HEOPTaHUYECKUX
BEIIECTB.
5 | Crpoenue BemiecTBa: BUIbl XUMUUYECKON CBSI3U M TUIIBI KPUCTAIIINUYECKUX 1 0,5 - 0,5
pemérok. 3aBHCHUMOCTh CBOMCTB  BEIIECTB OT MX  CTPOEHHUS.
JemoncTpanuonnblii  3xcnepumeHnt Ne 1. «TemnoBoit  3ddexr
pacTBOPEHUS BEIIECTB B BOJIE.
Tema 2. Ocnosnvle 3aKOHOMEPHOCHU XUMUUECKUX PEAKWUTL 4y 3,5 - 0,5
6 | Kmaccudukaiuss XUMHUECKUX peakIMid MO pa3iuyHbIM NpU3HaKaM (1o 1 1 - -

YUCIy ¥ COCTAaBY YYaCTBYIOIIMX B PEaKUWU BEUIECTB, MO TEINIOBOMY
s deKTy, Mo U3MEHEHHIO CTEMeHEH OKUCICHUS XUMUYECKUX JJIEMEHTOB,
Mo 0OpaTUMOCTH, 110 YYACTHUIO KaTalnu3aTtopa). JK30- U SHJIOTCPMHUUECKHUE
peakuuu, TEPMOXMMHUYECKUE ypaBHeHMs. [loHsTtue o ckopoctu
XUMHYECKON peaKiuu
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7 | IloHsiTHE O TOMOTEHHBIX W TeTEPOreHHBIX peakuusx. [lonsrue 00 1 1 - -
00paTUMBbIX U HEOOPATUMBIX XUMHUYECKUX PEAKIIMIX.
8 | [lonsaTHe 0 XMMHUYECKOM paBHOBeCcHU. DAKTOPHI, BAUSIOMNE HA CKOPOCTD 1 1 - -
XMMHUYECKOH peaklUK U MOJ0KEHNE XUMUYECKOTr0 PABHOBECHSI.
9 | .OKUCIUTENBHO-BOCCTAHOBUTEIBHBIE pPEaKIUu (DJICKTPOHHBIM OajlaHc 1 0,5 - 0,5
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu). JleMOHCTpaumoOHHBIN
onbIT N 2. «V3yueHue BIMSAHMS PA3IMYHBIX (PAKTOPOB HA CKOPOCTb
peaxkuuu.
Tema 3. Dnexmponumuyeckan ouccoyuayusn. XumuuecKue peakyuu 6 Su 6u lu lu
pacmeopax
10 | Teopust ~ DJIEKTPOIUTHYECCKOW  JTMCCOLMAIIMH. DNIEKTPOJIUTBL U 1 1 - -
HEDJICKTPOJIUTHIL.
11 | Katuonsl, aHMOHBL. MeXaHU3M JAUCCOLMAIMU BEIIECTB C pa3IMYHBIMU 1 - -
BUJAMU XUMHUYECKOW cBsi3u. Crenenp aucconuanuu. CuibHbIE U caalble 1
JIEKTPOJIUTBI.
12 | Peakuuu monHoro oOMeHa, ycIoBHS UX NMpoTeKaHus. IOHHbIE ypaBHEHHUS 1 1 - -
peaKIuid.
13 | XuMuueckne CBOMCTBA KHCIIOT, OCHOBAaHHMH U COJCH B CBETE 1 1 - -
IpeJCTaBICHUN 00 3eKTpoauTHYeCKoN auccounanuu. Cpena pacTBopa.
14 | IlonsaTue o ruAposIN3€E COJIEH. 1 1 - -
15 | KayecTBeHHbIE peakliiy Ha KATUOHbBI U aHUOHBI. 1 1 - -
16 | JlabopaTopHBIii ONBIT: 1 - 1 -
Peakunu noHHOTO 0OMEHA B pacTBOpax 3JIEKTPOIUTOB: cyiabdaTta Meau(1l)
u  ménouyd, KapOoOHaTa HATpPUS M COJISHOM KHUCIOTBI, peaKIHs
HEHTpaIM3aIiuy MEX Ty THIPOKCUIOM KaJIUs M COJITHOW KHUCIIOTOH.
17 | IpakTuyeckas padora Ne 1. PerieHue skcriepuMeHTalIbHbBIX 3a]ad 110 1 - - 1
TEME.
Pa3znes 2. HemeraJsuibl U ux coennuenus (24 )
Tema 4. Oowan xapaxmepucmuka xumuueckux nemenmos VIIA- 4y 154 1y 154
cpynnot. Ianozenvi
18 | O6mas xapakTeprucTHKa raloreHoB. OCOOCHHOCTH CTPOEHUS aTOMOB ATHX 1 0,5 - 0,5
9JIEMEHTOB, XapaKTEepHbIE AT HUX CTeneHu okucieHus. CTtpoeHue u
¢u3nveckne  CBOIMCTBA  TMPOCTBIX  BEMIECTB —  TaJOTCHOB.
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JleMoHCcTpalMOHHBIH onbIT Ne 3. V3ydeHne GU3N4ecKuX U XUMHUUYECKUX
CBOWCTB XJIOpA.

19

XnopoBogopoa. ConsiHasi KUCJIOTa, XUMUYECKHE CBOWCTBA, IOJy4YEHHE,
npuMeHenne. KauecTBeHHbIE peaklIuy Ha TaJOreHU/1-HOHBI.

JelicTBue XJiopa ¥ XJIOPOBOJOPOJA HA OPTaHU3M 4elloBEeKa. BaxkHeime
XJIOPUJIBI U UX HAXO0XJACHHUE B IPUPOJIE.

20

JlaGopaTopHbIii ONIBIT:
PacnozHaBanue Xa0pua-HOHOB.

21

IMpakTnyeckas padora Ne 2. [TonydyeHue CONsTHONW KUCIOThI, U3y4CHUE
€€ CBONCTB.

Tema 5. Oowan xapaxmepucmuka xumuueckux snemenmog VIA-
epynnut. Cepa u eé coeOunenus

35u

0,5y

22

Obmass xapakrepuctuka djemMeHTOB VIA-rpynmel.  OcoOeHHOCTH
CTPOCHUSI aTOMOB 3THX 3JJIEMEHTOB, XAPAKTEPHBIC [JII HUX CTEIICHU
okucaeHus. CtpoeHne u (PU3NUYECKHE CBOWCTBA IMPOCTHIX BEIIECTB —
KHCIIOpOJIa M CEePhl. AJUTOTPONHBIC MOAM(PHUKAIMN KHCIOPOJa W CEPHI.
XUMHUYECKHE CBOKMCTBA CEPHI.

23

CepoBopopo, ctpoeHue, puznyeckue 1 XuMUIECKue cBOMCTBA. OKCHUIBI
cepbl Kak IPEACTABUTENM KHUCIOTHBIX OKcuAoB. (CepHas KHUCIIOTAa,
(dbu3MYecKre U XUMUYECKHE CBOMCTBA (00Iue KaKk MpecTaBUTeNs Kiiacca
KHCJIOT U crieluduuecKue), mpuMeHeHue. JleMoHcTpanMoHHbIH onbIT Ne
4. V3y4yeHue CBOMCTB CEPHUCTOTO ra3a U CEpHUCTON KHCIIOTHI.

0,5

0,5

24

XUMHUYECKUE peakiiy, JIeKallue B OCHOBE NPOMBIIUIEHHOTO Crocoda
MIOJIyYEHUsI CEPHON KUCIIOTHI. ATIIIapaThl U MPOTEKAOIIME B HUX MTPOLIECCHI
(Ha mpuMepe MPOM3BOACTBA CEPHOM KUCIOTHI). COIM CEpHOM KHUCIOTHI,
KaueCTBEHHAas peakliysl Ha CyIb(paT-HOH.

25

Haxoxnenne ceppl M €€ COEIMHEHUMH B NPUPOJE. XUMHUYECKOE
3arpsi3HEHUE OKPYXKAIOIIEH Ccpefbl COCIUHEHHUSIMU Cepbl (KHCIOTHBIE
JNOXKIHW, 3arps3HeHHe BO3[AyXa U BOJOEMOB), CIIOCOOBI  €ro
MPEOTBPALICHHUS.

26

JlaGopaTopHbIe ONBITHI:
OOHapyxeHue cynbhaT-HOHOB.
B3anmoseiicTBre paz0aBieHHON CEPHON KUCIOTHI C IMHKOM.
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Tema 6. Oowan xapaxmepucmuka Xumuueckux ynemenmos VA-
epynnut. Azom, ghocghop u ux coedunenus

7y

5y

27

OOm1ast xapakTepuCcTUKa 1IeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB ITHX 3JIEMEHTOB, XapaKTEpPHbIE /115l HUX CTEIIEHU OKHUCIICHHUS.

28

A30T, pacnpocTpaHeHue B IpuUpoje, (U3NYECKHMEe M XUMHYECKHUE
cBoycTBa. KpyroBopor a3ora B npupose.

29

AmMHaK, ero (¢u3nM4eckue M XUMHUYECKHE CBOMCTBa, IMOIy4Ye€HHE HU
npuMeHerne. Comu aMMOHHMS, UX (PU3NYECKHE U XUMUYECKHUE CBOWCTBA,
npuMeHeHne. KayecTBeHHas peakiysi Ha HOHbl aMMOHHSI.

30

IIpakTnyeckas paGora Ne 3. IlonyueHue ammmaka, U3y4EHHUE €rO
CBOMCTB.

31

A3oTHas KHcoTa, €€ GU3NYeCKne U XUMUYECKHEe CBOMCTBA (0OIIHe Kak
MPEJICTaBUTENs Kjlacca KHUCIOT W crenuduyeckue). Mcmonb3oBaHue
HUTPATOB W COJIEH aMMOHHS B KaueCTBE MHUHEPAIBHBIX YIOOpEHUI.
XUMHUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeabl COCAUHEHMSIMU a30Ta
(KUCIIOTHBIE JOX M, 3arpsI3HEHNE BO3/1yXa, IOYBBI U BOJOEMOB).

32

JlaGopaTopHble ONBITHI:
1. BzaumopercTBue coueil aMMOHHMS C HIENOYBIO.
2. O3HakomIieHUE ¢ 00pa3liaMu a30THBIX U (HOCHOPHBIX YIOOPEHHUIA.

33

®dochop, ammorponHbie Moaubukanuu ¢Gocdopa, ¢GuU3MUECKHE U
xumudeckue cBoiictBa. Okcup docdopa(V) u dochopHas kuciora,
¢usnveckne W XUMHYECKHE CBOMCTBa, TodydeHune. KauecTBeHHas
peakuuss Ha ¢ochar-uonsl. HMcnonp3zoBaHue QocdaroB B KauecTBe
MUHEpPAIBGHBIX ~ yHOOpeHMi. 3arps3HEHHE TPHPOIHBIX  BOJOEMOB
docharamu.

Tema 7. Oowan xapaxmepucmuka xumuueckux nemenmos I1VA-
2pynnul. Yenepoo u Kpemuuil u ux coeOuHenus

34

Yrnepos, amioTponHble MoAW(UKAINK, paclpoCcTpaHEHHE B MPHUPOJIE,
(dbu3vecKre 1 XUMUYECKHe cBOMCcTBa. Aacopoius. KpyroBopot yriepoma
B IIPUPOJIE.

35

Oxcuppl yriepoaa, ux pusndeckre u XuMU4eCcKe CBOMCTBa, UX JeHCTBHE
HA JKHMBBIE OPraHU3MBbl, MOJIYYEHHE M TPUMEHEHHE. OJKOJOTMYECKHE
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mpo0OieMbl, CBs3aHHbBIE ¢ okcuaoM yraepoaa(lV); runoresa rmodamsHOTO
MOTEIUICHUS KJIIMMATa; MApHUKOBBIA 2P QEKT.

36

IIpakTnyeckas padora Ne 4. [losryueHue yriekucioro rasa.
KayecTBeHHast peakiiysi Ha KapOOHAT-HOH.

37

VYronbHas KUCIOTA U €€ COJU, MX PU3NYECKHEe U XUMHUYECKHUE CBOWCTBA,
HonyquMe )41 HpI/IMeHeHI/Ie. Ka‘-IGCTBeHHaSI peaKuml Ha Kap6OHaT-I/IOHbI.
Hcnonws3oBanne kapOOHATOB B OBITY, MEIWIIMHE, IPOMBIIUICHHOCTH,
CEIBCKOM XO03SHCTBE.

38

JlaGopaTopHbIii ONIBIT:
KauecTBeHHas peakius Ha KapOOHAT-HOH.

39

[lepBoHauabHbIe TOHATHS OO0 OpPraHUYECKUX BEIIECTBAX Kak o
COCIMHECHUSX YIJIepo/ia: 0COOCHHOCTH cocTaBa M cTpoeHus. [loHsTHe 0
OMOJIOTMYECKH BKHBIX BEIIECTBAX: JKUpax, Oelkax, yriieBojaax.
MaTCpI/IaJIBHOC CANMHCTBO OPraHUYCCKHUX M HCOPIraHNMICCKUX COGI[I/IHGHI/II\/JI.

40

Kpemuuii, ero ¢usnyeckue W XHUMHYECKHE CBOMCTBA, MOJy4YCHHE U
MIPUMEHEHHE B AIeKTpoHUKe. COCTMHEHHSI KPEMHUS B TIPHPO/IC.

O6mue npencrasnenus 06 okcuae kpeMuusa(IV) u kxpeMHHEBOI KHCTOTE.
CunukaTel, UX HUCIOJIB30BAaHUE B OBITY, MEIUIIMHE, MPOMBIIUICHHOCTH.
BaxHelinue CTpOUTEIbHBIE MaTepHajbl: KepamMHKa, CTEKJIO, IIEMEHT,
O0etoH, kene300eToH. [IpobGieMbl  ©G€30MacHOTO  MCIOIb30BAHUS
CTPOMTENbHBIX MaTepUajoB B MOBCEAHEBHON KHU3HU.

41

IIpakTnueckune padorsl Ne 5. Penienne sKcriepMMEHTaIbHBIX 3ajad 10
teMe «HemeramsDy.

Pasznea 3. MeraJuibl M UX CO

equHenus (20 4)

Tema 8. Oowue ceoticmea memannos

4y

3y

42

O6H1a5[ XapaKTepI/ICTI/IKa XUMHNYCCKHUX JOJICMCHTOB — MCTAJIJIOB Ha
OCHOBaHMM HUX ToyiokeHus: B llepuogumyeckoll cucreMe XMMHUYECKHX
sneMeHToB JI. V1. MenaeneeBa u CTpO€HHS] aTOMOB.

1

1

43

Crpoenne MetannoB. Meramudeckas CBA3b M METaUIMUYECKas
KPUCTAJUIMYECKAsT PpEIETKA. OJIEKTPOXUMHUYECKUN psAl  HanpsHKEHUH
MeTaiIoB. PU3NUECKNEe U XUMUYECKUE CBOKCTBA METAIIJIOB.

OO6mme crmocoOb! MOTYYEHUSI METAJLIOB.
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44 | TlonsiTHE O KOPPO3MHM METAUIOB M OCHOBHBIE CIIOCOOBI 3alIUTHI OT 1 1 - -
koppo3uu. CmnaBbl (CTallb, YYTyH, [OIOpaIIOMUHUM, OpoH3a), uX
MIPUMEHECHHE B OBITY U TPOMBINIIJICHHOCTH.
45 | JlabopaTopHbIe ONBITHI: 1 - 1 -
OszHakoMJyIeHHE ¢ 00pa3liaMu CILIABOB METAIIIOB.
3aBUCHUMOCTh CKOPOCTH pEaKIMH MeTala C KHUCJIOTOW OT MPUPOJIBI
MeTasuia.
Tema 9. Basicneiiviue memainivl U ux cOeOUHEHUA 16 u 13y 1y 2y
46 | lenounbie wmetamibl. [lomoxenue B Ilepuogmyeckoit  cucreme 1 1 - -
xumuueckux anemeHToB JI. W. MengeneeBa, CTpO€HHE aTOMOB.
Haxoxaenue B mpupose.
47 | ®uznueckre U XUMHUYECKUE CBOMCTBA (HA IPUMEpPE HATPUS U KaJIHsl). 1 1 - -
48 | Oxcuzbl ¥ THIPOKCUIBI HATPHS U KaJIusl. 1 1 - -
49 | [IpumeHeHME HIETOYHBIX METAJJIOB u ux COEMHEHHUI. 1 1 - -
[[lenoyHO3€eMeNbHBIE METAJUIBI MATHUH M KaJIbLIUH, CTPOCHHE ATOMOB.
50 | [Tomoxxenue B [lepumomudeckoil cucTeMe XHMHUYECKUX daeMeHTOoB JI. U. 1 1 - -
Menneneena.
51 | Haxoxnaenue B npupoze. u3ndecKkue 1 XMMHUYECKUE CBOMCTBA. 1 1 - -
52 | Baxxneiimme coenHEHNsT KaIbIHsl (OKCHJ, THIAPOKCHUJ, COIIH). 1 1 - -
53 | XKécTKocTh BOJIbI U CIOCOOBI €€ YyCTpaHEHUs!. 1 1 - -
54 | IlpakTuyeckas padora Ne 6. )KEcTKOCTh BOBI U METOJIbI €€ YCTPaHEHMUS. 1 - - 1
55 | Amromunuii. Ilonmoxkenue B Ilepuomnyeckoil cucTeMe XHUMHUYECKUX 1 1 - -
anemenToB J[. 1. MenneneeBa, ctpoeHue atoma.
56 | Haxoxnaenue B mpupoe. dusndeckne 1 XUMUYECKUE CBOMCTBA. 1 1 - -
57 | AmdoTepHbIe CBOICTBA OKCH/IA U THJIPOKCHUIA. 1 1 - -
58 | JlabopaTopHbIe ONBITHI: 1 - 1 -
O3zHakoMJIeHHE ¢ 00pa3aMy allFOMUHUS U €T0 CILIABOB.
AmMpoTepHbIe cBOMCTBA I'MAPOKCUAA amoMUHUs. KadecTBeHHbIE peaKIuu
Ha MOHHI JKene3a.
59 | XKemnezo. [Tonoxenue B [leproandeckoii cucTeMe XUMHUYIECKHX 3JIEMEHTOB 1 1 - -
J1. 1. MeHnieneeBa, CTpO€HHE aTOMA.
60 | Haxoxaenue B pupoe. ®usnveckre U XUMHIECKHe CBOMCTBA. OKCHIBI, 1 1 - -

ruapokcuabl u comu xenesa(ll) u sxeneza(Ill).
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61

IIpakTnyeckas pa6ora Ne 7. Pemienue sKkCcliepMMEHTAIBHBIX 3a/1ad 110
Teme «MeTajbly.

Pa3znes 4. Xumus u oKpy:Kaonias cpeiaa

(3 4)

Tema 10. Bewgecmea u mamepuanst 8 »Cu3Hu 4eio6eKa 3u 3u
62 | HoBele wMmaTepuansl W TEXHOJIOTMH. BemectBa u MaTepuanbl B 1 1
MOBCEIHEBHOM JKM3HM 4YeJOBEeKa. XUMHS M 370poBbe. be3omacHoe
MCIOJIb30BAHNE BEIIECTB U XMMHUCCKHUX PEAKIIHiA B OBITY.
63 | [IpupoaHbIC HCTOYHHUKH YTIEBOAOPOI0B (Yyrob, MPUPOIHBIN Ta3, He(Th), 1 1
MPOYKTHI UX MEPepabOTKH, UX POJIb B OBITY U MPOMBIIUICHHOCTH.
OCHOBBI KOJIOTHYECKOM IPAMOTHOCTH.
64 | XuMudeckoe 3arpsi3HEHHE OKPY)KAIOIIEeH cpeibl (ITPeaesbHO IOMyCTUMAas 1 1
koHneHtpauus BemectB — I[JIK). Poap xumMum B permeHun
9KOJIOTMYECKUX MPOOIeEM
Pe3zepenoe epems 4u 4u
65 | PesepBHOE Bpems | 1 1
66 | PesepBHOE Bpems 2 1 1
67 | PesepBHOE Bpems 3 1 1
68 | PesepBHOe Bpems 4 1 1
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLHECCA
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Bacwuises B.I1., Mopo3zosa P.I1., Kouepruna JI. A. [IpakTukym 1o aHaIuTHYECKOH XU- MUH: Y4el. mocodue st By30B. — M.: Xumus, 2000. —
328 c.

Jleencon M.A. 100 BompocoB 1 OTBETOB 110 XUMHH: MaTepHabl AJis IIKOJIbHBIX pedepa-ToB, PaKyIbTaTUBHBIX 3aHATUH U CEMHHAPOB: YueOHOe
nocobue. — M.: «M3narensctBo ACT»: «M3naTenscTtBo AcTpenby, 2002 . — 347 c.

Jleerncon U. A. Xumuueckue peakuuu: TemnoBoit a¢dekr, paBHOBecue, ckopocTh. — M.: OO0 «M3narensctBo AcTpens, 2002. — 192 c.
Ounukinonenus s aereid. T. 17 . Xumus / ['maB. pen. B. A. Bonoaun, Bea. Hayd. pex. U. Jleencon. — M.: ABanTa +, 2003. — 640 c.
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2018. - 175 c.

Xumus 9 knace: yue6. [Tocodue ans obmeodpaszonar. opranuzanuii/O.C. I'abpuensna, .I'. Octpoymos, C.A. CnagkoB. — M: IIpocBenienue,
2018. - 223 c.

METOANYECKUE MATEPHUAJIBI JI51 YUUTEJIA

1.

2.

Hcnons3oBanue g poBbIx Jadoparopuii mpu o0yueHnn xumuu B cpenueit mkomne/ becnanos I1. U. lopodees M.B., XKumun JI. M., 3umuna
A.N., Opxexosckuii [I.LA. — M.: BUHOM. Jlaboparopus 3nanwuii, 2014. — 229 c.

Kpucramner. Kpucramnorunparsr: Metoanueckue ykaszaHust K 1adopatopasiM padboram. Mudraxosa H. 111, [Terposa T. H., Paxmarymmna U. ©.
— Kazansb: Kazan. roc. Texnoun. yH-T., 2006. — 24 c.

Metoauueckoe nocobue. Peanu3zanus oOpa3oBaTeabHBIX MPOrpaMM €CTECTBEHHOHAYYHON M TEXHUYECKON HANpaBJIE€HHOCTU IO XUMHH C
UCHOJb30BaHuEM 00opynoBanus eHTpa «Touka pocta» / I1. U. becnianos, M. B. Jlopogees. — M.: LleHTp ecTeCTBEHHO-HAyYHOT'O U
MaTemaTuueckoro odpasosanus, 2021. — 156 c.

Xumusi. 8 kiace. [Iporpamma. Temaruueckoe U MOypoYHOE IUIAHUPOBAHUE C MeToqMYeCKUMHU pekomenaatmsamu. / B. B. Epemun, A. A. Jlpo3os,
H. E. Ky3bmenko, B. B. Jlyaun. — M.: OO0 "U3parensckuit som "OHUKC 21 Bek": OO0 "U3narensctBo "Mup u Obpazosanue", 2003. — 80 c.
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Caiit MI'Y. IIporpamma Kypca XUMHUH TSl ydaruxcst 8—9 kimaccoB o0meoopazoBaTensHoi mkoisl. HT TP/ WWW .CHEM .MSU
.SU/RUS/BOOKS/2001-2010/EREMIN-CHEMPROG.

Caitr ®UITU. OTkprITHIi OaHK 331aHuil U1 POPMUPOBAHUS €CTECTBEHHO-HAY4YHOU TpaMmoTHOCcTH. https:/fipi.ru/otkrytyy-bank-zadaniy-dlya-
otsenki-yestestvennonauchnoy-gramotnosti

Caiit Enunas xosekims 1udpoBbix 00pa3oBaTeIbHbIX pecypcoB. hitp://school-collection.edu.ru/catalog/

Caiit denepanbHbIi EHTP UHPOPMAIIMOHHO-00pa30BaTENLHBIX pecypcoB. http://srtv.fcior.edu.ru/
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MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOINECCA

YYEBHOE OBOPYJIOBAHHME

Xumuko-ouonorudeckuit kiacc B mkosie 'bOY COLI c. IlpenonoBenka ocHamEH: cTaHIapTHOW y4eOHBIMU NTApTaMH,
XUMUYECKAMHU CTOJIAMH JIJIS1 OTIBITOB, TIKA(OM JIJISI ONIBITOB C BBITSIKKOHM, JTIEMOHCTPAIIMOHHBIM CTOJIOM, MUKPOCKOIIOM,
KOMITBIOTEPAMH.

OBOPYJIOBAHUE /)11 IPOBEJEHUS JIABOPATOPHBIX, IPAKTUYECKHUX PABOT, IEMOHCTPALIUIA

MatepuanbHo-TeXHHYeCcKas 06a3a neHTpa « Touka pocTay BKIIIOUAET B C€0sl COBPEMEHHBIE U KJIACCUYECKHE TPUOOPBHI.
Hudposkie naboparopun 71 IPOBEICHUSA Ja0OPATOPHBIX U MPAKTUYECKUX padOT BKIIIOUYAIOT B CE0:
- tugpoByto (KOMIbIOTEpHYI0) Tabopatoputo (LIJI),

- TaTYMK TEMIIEPATyphI TIABJICHUS TIATHHOBBIH,

- TaTYMK TEMIIEPaTypbl TEPMOTIAPHBIH,

- TATYUK ONTUYECKOH MIIOTHOCTH,

- natauk pH,

- JaTYUK 3JIEKTPOIPOBOJAHOCTH,

- TaTYUK XJIOPUJI-UOHOB,

- IITATUB J1a0OPATOPHBIN XUMUYECKHA,

- XUMHYEeCKas 1ocyJa,

- BECBI,

- (punbTpoBanbHAs Oymara,

- KOMIUIEKT XUMHUYECKUX BELIECTB,

- YCTaHOBKA JIJIsl IEPETOHKHU BEIECTB U T.J.
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