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HOACHUTEJBHASA 3AIINCKA

[TporpaMMa 1o XuMuu Ha YpoOBHE OCHOBHOT'O OOLIET0 00pa30BaHUs COCTaBJIEHA HA OCHOBE TPEOOBAaHUH K pe3ybTaTam
OCBOEHUSI OCHOBHOM 00pa3oBaTeIbHOM NMPOrpaMMbl OCHOBHOI'O 00111ero o0pa3oBanus, npeacrasieHHbIx B @I'OC 000, a
TaKk)Ke Ha OCHOBE (enepayibHON paboueld mMporpaMMbl BOCIHUTAHUS M C YYETOM KOHLEIIUHU TMPENOJaBaHUs y4eOHOTO
npeaMeTa « XMuMus» B 00pa3oBaTesibHbIX opranuzanusax Poccuiickoit denepanum.

[IporpaMMa mo XuMuM JNa€T MPEACTaBICHUE O LEAX, OOIIed cTpaTernd OOydyeHUs, BOCHUTAHUS U Pa3BUTHS
oOyyaroluxcss  CpeICcTBaMU  y4eOHOTO TMpeAMETa, YCTaHaBIMBAeT O0SA3aTEIbHOE IMPEIMETHOE  COJIEpKaHHE,
IIPELYCMAaTPUBAET pacHpeesieHue ero no KjaccaM M CTPYKTypPHPOBaHHE IO pasjeiaM U TeMaM IPOrpamMMbl MO XHMHH,
ONpEENsIeT KOJIMYECTBEHHbIE M KAYECTBEHHBIE XAPAKTEPUCTUKHU COJEpKaHUS, PEKOMEHIYEMYIO MOCIIEI0BATEIbHOCTD
U3YUYEHUS! XUMHUHU C YYETOM MEKIPEAMETHBIX U BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKM y4e€OHOTO IpoLecca, BO3PACTHBIX
0COOEHHOCTEN 00yUaronXCsl, ONPEAEIIIeT BO3MOXHOCTHU NMPEAMETa JJIs peaiu3ali TpeOOBaHU K pe3yabTaTaM OCBOCHHUS
OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOLIEr0 00pa3oBaHus, a TakKe TPEOOBAHUHN K pe3ybTaTaM
oOy4eHMs] XMMUU Ha YPOBHE IieJied M3y4YeHHUsl MpeaMeTa M OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIbHOW NEATEIbHOCTH
00y4aroIIerocs o OCBOEHUIO Y4eOHOTO COJep KaHusI.

3HaHWEe XHMMHH CIIY>)KUT OCHOBOM Mg (POPMUPOBAHUS MHUPOBO33PEHUST OOYYAlOLIErocs, €ro MpeACTaBICHUN O
MaTepUaIbHOM E€IUHCTBE MUPA, BAKHYIO POJb UTparoT (GopMUpYyEeMble XUMHUEH MPEICTaBICHHUS O B3aUMOIIPEBPAILICHUIX
SHEPruM M 00 HBOJIOLUHU BEIIECTB B MPUPOJAE, O MYTAX PELICHHUS TI00albHBIX MPOOJEM YCTOHYMBOIO pa3BUTHUS
YEJI0BEUECTBA — ChIPhEBOM, YJHEPreTUUECKOM, MUILIEBOM U IKOJIOTHYECKON 0€30M1acCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3ydenne xumuu:

CHOCOOCTBYET pean3aliid BO3MOXKHOCTEH IJIsi caMOpa3BUTH U (POPMUPOBAHUS KYJIbTYPhl JUYHOCTH, €€ OOIIel u
(GYHKIIMOHAJIBLHON T'PaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIOCOOHOCTEH OOy4yaloluXcs, HaBBIKOB HX
CaMOCTOATENbHON y4eOHOM NeATeNbHOCTH, PKCIIEPUMEHTAIBHBIX M HCCIEAOBATEIbCKUX YMEHHUH, HEOOXOAMMBIX Kak B
MOBCEHEBHOM KM3HU, TaK U B TPO(PECCUOHATILHOMN ESITEIIbHOCTH;

3HaKOMUT CO CHEIU(PHUKON HAyYHOTO MBIIIICHUS, 3aKJIaIbIBAET OCHOBBI IIEJIOCTHOIO B3IJIs11a HA €IMHCTBO MPUPOABI U
YeJI0BEeKa, SBJSIETCS] OTBETCTBEHHBIM 3TArioM B (POPMUPOBAHUN €CTECTBEHHO--HAYYHON TPAMOTHOCTH 00YYarOIINXCS;



CIIoCOOCTBYET (POPMUPOBAHHIO IICHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSM, K TIPUPOJIE, K YCIIOBEKY,
BHOCHT CBOH BKJIaJI B 9KOJIOTHUECKOE 00pa30BaHue 00ydarOmnuXCsl.

JlanHbIe HaMpaBiIeHUS B OOYICHUH XUMUN 00€CTICUNBAIOTCS CIICITU(BUKON COIepKAHUS yUeOHOTO MpeaMeTa, KOTOPBINA
SBJISIETCSI T1€IarOTUYECKU aJallTHPOBAHHBIM OTPaKEHHEM 0a30BOM HAYKH XMMUU Ha ONpPEACTIEHHOM dTane e€ pa3BUTHS.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUsS OPUEHTHPOBAH HAa OCBOCHHE OOYYAIOIIMMHUCS CHUCTEMbI
MIEPBOHAYAJIBHBIX MOHSATHN XWMHWHW, OCHOB HEOPTAaHWYECKOM XMMHUHU W HEKOTOPBIX OTJEJIBHBIX 3HAYMMBIX MOHSATHI
OPraHUYECKON XUMUH.

CrtpykTypa cojliepkKaHusi MPOTpaMMbl 10 XUMHH c(OpMUpOBaHa Ha OCHOBE CHCTEMHOIO MOJX0J/a K €€ M3y4YeHHIO.
Copnep:kaHue CKIIaabIBA€TCS U3 CUCTEMBI TOHATHIN O XUMHUYECKOM AJIEMEHTE U BELIECTBE U CUCTEMbI HOHITUN O XUMUYECKOU
peakiuu. O0e 3T CUCTEMBI CTPYKTYPHO OPTraHMW30BaHbI [0 MPHUHIIUITY MOCIEI0BATEILHOTO Pa3BUTHS 3HAHUN HA OCHOBE
TEOPETUYECKUX MPEACTABICHUNA PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUYE€HUsI KaK OCHOBBI BCEI'O0 €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHeneeBa kak OCHOBHOI'O 3aKOHA XMUMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3H;

— IpEeJICTaBIICHUN 00 AJIEKTPOJIUTUYECKOMN AUCCOIUAIINU BEIIIECTB B paCTBOPaXx.

TeopeTnyeckue 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH TMOJTYYEHHBIX W OCMBICIEHHBIX (DaKTOB,
Pa3BUBAIOTCS TOCJIENOBATEILHO OT OJIHOTO YPOBHSI K JIPYTOMY, BBIMOJIHSS (DYHKIIMU OOBSACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUS ¥ BO3MOKHOCTEN MPAKTUYECKOTO0 MPUMEHEHHUS U TTOTYUYECHUS U3Y4aE€MbIX BEIIECTB.

OcBoeHue MmporpaMMbl MO XUMHUHU CIIOCOOCTBYET (POPMHUPOBAHUIO TMPEACTABICHUS O XUMHYECKON COCTaBIISIONIEH
HAayYHOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPOJIbI, IEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO U METOJAM
MO3HaHUS B Hayke. V3yueHne XUMHUHM TPOUCXOJIUT C MPUBJICUCHUEM 3HAHUNM M3 paHee M3YYEHHBIX YUeOHBIX MPEIMETOB:
«Oxkpyxaromuii Mup», «buosiorud. 5—7 kinacce» u «DPusnka. 7 Kiacey.

[Tpu M3ydeHNr XUMHUHA POUCXOAUT (POPMUPOBAHUE 3HAHUM OCHOB XMMHYECKOW HAYKH KaK 00JIACTH COBPEMEHHOTO
€CTECTBO3HAHUSI, TPAKTUUYECKON JEATEIIbHOCTH YEJIOBEKAa M KaK OJIHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJBTYphI. 3ajaua
y4e0HOTO MpeMeTa COCTOUT B (DOPMUPOBAHUH CUCTEMBI XMMUUECKUX 3HAHUNA — BaKHEHIIHMX (PaKTOB, MOHSATUH, 3aKOHOB
U TEOPETUUECKUX MOJIOKEHUMN, JOCTYITHBIX 0000IIEHIIT MUPOBO33PEHUECKOTO XapaKTepa, si3blka HayKH, B MPUOOIIECHUHN K
HAay4YHbIM METOJaM TMO3HaHUS NpPU HM3YUYEHUM BEIIECTB M XUMHMUYECKUX peakluid, B (OPMUPOBAHUU U PA3BUTHUU



MO3HABATEIILHBIX YMEHUN M WX NMPUMEHEHUM B Y4EOHO-TIO3HABATEIBHOW M YYEOHO-HCCIEAOBATEIIBCKON IESITEIBHOCTH,
OCBOEHUU TPaBUII 0€30MMacHOT0 00pallleHUsI C BEIIECTBAMU B MOBCEHEBHOM KU3HMU.

[Tpu n3ydeHnn XMMUM Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs BAKHOE 3HAUCHUE IPHUOOPEIIA TaKKe IEJTH, KaK:

— (opmupoBaHHE WHTEUICKTYadbHO PAa3BUTON JMYHOCTH, TOTOBOM K CamM00Opa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSATEILHOMY MPUHATHIO PEIICHUH, CIIOCOOHOM aanTUPOBATHCS K OBICTPO MEHSIOIITUMCS YCIIOBUSIM JKU3HU;

— HaPaBJICHHOCTh OOYYCHHS Ha CHCTEMAaTUYECKOE IPHOOIIICHNE 00yUJatOIMXCs K CaMOCTOSTEIPHON MTO3HABATEIILHOMN
JEATEeIIbHOCTH, HAYYHBIM METOJIaM MO3HaHus, (POPMUPYIOLIUM MOTHBALIUIO U Pa3BUTHE CITIOCOOHOCTEN K XMMUU;

— o0ecrieueHue ycloBU, CIOCOOCTBYIONIUX MPUOOPETEHUIO O0YUYaIOIUMHUCS OIbITa pa3HOOOPAa3HOU JIEATETLHOCTH,
MO3HAHUSI U CAMOITO3HAHUS, KIIFOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETCHIIMI), UMEIOIIUX YHUBEPCATbHOE 3HAUYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ¢hopmupoBaHue 0011e PYHKIIMOHAIBHOU U €CTECTBEHHO-HAYYHOM IPaMOTHOCTH, B TOM UUCJI€ YMEHUU OOBSICHATH U
OIICHUBAThH SBJICHUSI OKPY>KAIOIIEr0 MUPA, UCTIOJb3Ys 3HAHUS U OIBIT, MOJIYyUYCHHBIC TPU U3YUCHUH XUMUH, TPUMEHSTh UX
MIPU pPEIIeHUH MPoOJieM B MOBCEIHEBHOM KU3HU U TPYI0BOU NESITEIHHOCTH;

— (hopMupoBaHHEe Yy 00yUYarONIUXCSl TYMaHUCTUUECKUX OTHOIIEHUM, MOHUMAaHUS [IEHHOCTH XUMHUYECKUX 3HAHUU ISt
BBIPAOOTKHM SKOJIOTMYECKHU 11€JIECO00PA3HOro MOBEACHUS B OBITY M TPYJIOBOM JEATEIBHOCTU B IEJISX COXPAHEHUSI CBOETO
3I0POBbS U OKPY’KAIOLIEW IPUPOIHOUN CPEBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHHIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIIO U CaMOBOCHHUTAHHUIO HA OCHOBE YCBOCHMHS
0O0LIEYeI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(HIISL M HAITPaBICHHOCTH IalIbHEHIIEr0 00yUYEeHUsI.

OO111ee YMCII0 4acoB, OTBEAEHHBIX JIJISI U3YUYCHHSI XUMUU HA YPOBHE OCHOBHOTO 00111ero o0pa3oBanusi, cCocTaBisieT 136
yacoB: B 9 kiacce — 68 4yacoB (2 yaca B HEJICIIO).



COJEPXAHUE OBYUYEHUA

9 KIIACC

BemecTBo M XMMHUYeCKasi peaKus

[Tepuonnueckuit 3akoH. Ilepuoaumueckas cucrema xumuueckux snemeHToB JI. M. MenaeneeBa. CtpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHECHUU CBOMCTB XUMHYECKUX AJIEMEHTOB MEPBBIX TPEX MEPHUOJIOB, KAIHS, KAJbLHSI U UX COCTUHEHUN
B COOTBETCTBHUH C MOJIOKEHUEM DJIEMEHTOB B [lepron4ecKkoil CUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BUAbl XUMUYECKOUN CBSI3U. THUIBI KPUCTALUTMYECKUX PEMIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THUIA KPUCTAJUIMYECKON PEIIETKU U BUJA XUMHYECKOU CBA3H.

Knaccudukanuss 1 HOMEHKIATypa HEOPraHMYECKUX BEIIECTB. XUMUUYECKHE CBOMCTBA BEIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAHUYECKUX COCTMHEHUN, TEHETUYECKAs CBA3b HEOPTAaHUYECKUX BEILIECTB.

Knaccudukanuss XMMUYECKUX pPEaKIUid MO Pa3IMuHbIM MpHU3HaKaM (10 YUCIY M COCTaBY YYaCTBYIOIIUX B pPEaKIUU
BEILIECTB, MO TEIUIOBOMY 3P (HEKTy, MO0 M3MEHEHHUIO CTENEHEH OKHUCIEHUS XUMHYECKHX JJIEMEHTOB, 10 OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aropa). DK30- U SHIOTEPMUUECKHUE PEaKIINH, TEPMOXUMHYECKUE YPAaBHECHUS.

[TonsTre o0 ckopocTr XuMUUYeckon peakiuu. [TonaTre 06 00paTUMBIX U HEOOPATUMBIX XUMUUECKUX peakiusX. [lonarue
0 FTOMOTEHHBIX U TeTepOreHHbIX peakuusx. [lonsatue o karanuse. [loHsTHEe 0 XMMUYECKOM paBHOBECUH. DaKTOPHI, BIUSIOIINE
Ha CKOPOCTh XMMHUYECKON PEAKIMHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHS.

OKHCIIUTENTFHO-BOCCTAHOBUTEIILHBIE PEaKIUU, SJIEKTPOHHBIM OallaHC OKHCIHMTEbHO-BOCCTAHOBUTEIBHONW PEAKITUU.
CocraBneHnre ypaBHEHHN OKHCIUTEIFHO--BOCCTAHOBUTEILHBIX PEAKIIMIA C UCIIOIH30BAaHUEM METOa dJIEKTPOHHOTO OaaHca.

Teopus >IEKTPOIUTHYECKON JTUCCOLMALUM. OJEKTPOJIUTBI M HEIEKTPOIuThl. KaThoHbl, aHUOHBL. MexaHU3M
JMCCOIMAIINY BEIIECTB C Pa3IUYHBIMU BUJAMU XUMUYECKoM cBsi3u. CteneHb nuccounanui. CUiabHbIE U C1a0bIe DIEKTPOTUTHI.

Peakiuu woHHOTO OOMEHA. YCIIOBHUS TPOTEKAHUS PEAKIM HMOHHOTO OOMEHA, MOJHBIE W COKpAIIEHHBIE HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KUCJIOT, OCHOBAHUHN U COJIEH B CBETE MPEJICTABICHUN 00 JIEKTPOIUTUYECKON TUCCOIUAITUH.
KauectBeHnnbie peakiinu Ha HOHBIL. [[oHSATHE O TUIPOTU3E CONEH.



Xumuueckuii IKCnepumenm:

03HAaKOMJICHUE C MOJIEIISIMA KPUCTAIUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB — METAJIOB U HEMETAIUIOB (rpadura
M ajiMas3a), CJIOXHBIX BEHIECTB (XJIOPUAA HATpPHsI), HCCIEIOBAHHWE 3aBHCHUMOCTH CKOPOCTH XHMHYECKOW pPEAKUUU OT
BO3JICHCTBUS PA3IMUHBIX (AKTOPOB, HMCCIEIOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLMAIINU
KHUCIIOT, IIeJio4e W cojie (BO3MOXKHO MCHOJB30BAHME BUJIEO MATEPUAJIOB), MPOBEJICHUE OIBITOB, WJUTIOCTPUPYIOUIUX
MPU3HAKU MPOTEKaHUsl peakluid MOHHOTO oOMeHa (oOpa3oBaHME OCa/iKa, BbIIEIICEHHUE raza, 0Opa3oBaHUE BOJbI), OMBITOB,
WUTIOCTPUPYIOUIUX TPUMEPbI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIMA (TOPEHHE, pPEeaKIMU Pa3oKEHUs, COCTUHEHU),
pacro3HaBaHWE HEOPTraHWYECKUX BEHIECTB C MOMOIIBIO KaYECTBEHHBIX PEAaKUMU HAa WMOHBI, PEIICHHE KCIIEPUMEHTAIbHBIX
3a1ad4.

HemeraJibl M X COeIMHEHUSA

OO6mas xapakrepucTuka rajgoreHoB. OCOOEHHOCTU CTPOEHHS AaTOMOB, XapaKTepHbIE CTENeHU okucieHus. CTpoeHue u
(¢u3nUecKkue CBOMCTBA MPOCTHIX BELIECTB — rajoreHoB. XMMHYECKHE CBOMCTBA Ha MpUMEpe Xjopa (B3aMMOACIHCTBUE C
MeTaJulaMH, HEMETaJUIaMHU, 1ies104amMu ). Xja0poBoaopo . CossiHast KUCI0Ta, XUMHUYECKHE CBOMCTBA, MOTyYeHUE, IPUMEHEHUE.
JlelicTBHE XJIOpa M XJIOPOBOJOPOJA HA OPraHU3M 4YeIOBEKA. BaxkHeNre XJI0puAbpl U UX HAX0XKIECHUE B IIPUPOJE.

O6mas xapakrepuctuka 31eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbBIE CTETIEHU OKUCIICHHS.
Crtpoenue u (pu3nvecKkre CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJA U Cepbl. AJUIOTPOIHbBIE MOIU(DHUKALIMN KUCTOPOAA U CEPBHI.
Xumuueckue cBoiicTBa cepbl. CepoBOmOPOd, CTpoeHue, (U3MYEeCKHe W XHUMHUYecKue CcBoicTBa. OKcHIBI Cepbl Kak
MPEACTABUTENN KUCTOTHBIX OKCUIIOB. CepHasi KHCIIOTa, (PU3NYECKUe M XMMUYECKHEe CBOMCTBA (00IMe Kak Mpe/ICTaBUTENs
KJ1acca KUCJIOT U crienupuyeckue). XMMUYECKUE PeaKklnu, JIeXKallle B OCHOBE MMPOMBIIIJIEHHOTO CIIOC00a MOIy4eHUs CEPHOM
KUCIOTHL. [I[pumenenue cepHoit kucnoThl. CoJi CEpHOM KUCIIOThI, KAYECTBEHHAS peakius Ha cylbdar-rnon. Haxoxaenue cepol
U e€ COCIMHEHUN B MpUpPOJIe. XUMUYECKOE 3arpsi3HEHUE OKPY’KAIOIIEH cpefbl COSAMHEHUSIMU cepbl (KUCIOTHBIE IOXK[IH,
3arpsi3HEHKE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6mrast xapakTepucTika 31eMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUSI aTOMOB, XapaKTEPHBIC CTENIEHU OKUCIICHHUS.
A30T, pacnpocTpaHeHue B Mpupoje, (pusuueckue U XuMHueckue cBoiictBa. Kpyrosopor azora B mpupoge. AMMHUAK, €ro
¢u3nUecKue 1 XUMHUYECKHUE CBOMCTBA, OJyuyeHue U npuMeHeHne. Conu aMMOHUS, UX GU3HUECKUE U XMMUYECKUE CBOWCTBA,
npuMeHeHue. KauecTBeHHass peakiusi Ha MOHbl aMMOHHUSA. A30THAasl KUCJIOTa, €€ MolydeHue, PU3MUecKrue U XUMHUYECKHUE



CBOMCTBa (00IIME KaK MPEACTAaBUTENS Kiacca KUCIOT U cnenuduyeckue). Mcnonb3oBaHne HUTPATOB U COJIEH aMMOHHS B
KaueCTBe MUHEPAIBHBIX yH0OpeHuH. XUMHYECKOE 3arps3HCHHE OKPYXKAIOIIEH Cpeabl COCIUHEHHSIMH a30Ta (KUCIOTHBIE
JOXAM, 3arps3HEHHE BO3AyXa, MOYBbI UM BOJ0EMOB). Docdop, ammorpomubie Moauduxammu docdopa, duznueckue u
xumuyeckue cporictBa. Oxcun dochopa (V) u docdhopHas kucinora, puU3nUecKre U XMMHUYECKHUE CBOWCTBA, MOJIy4YEHUE.
Hcnons3oBanue pochaTtoB B kauecTBE MUHEPATBHBIX YAOOPEHUH.

O6mas xapakrepuctuka 31emMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHbIE CTETIEHU OKUCIICHHUS.
Yraepos, annoTporHbie MOoAU(UKAIIMU, pACIPOCTPAaHEHUE B MPUPOJE, PU3HMUECKUE U XUMHUUYECKHUE CBOMCTBA. AJICOPOLIUSL.
Kpyrosopot yriepoga B mpuponae. Okcunbl yriaepoaa, ux (pu3nueckue W XUMUUYECKHUE CBOWCTBA, JACHCTBHE Ha >KUBBHIC
OpraHu3Mbl, MOJYYEHUE U MPUMEHEHHE. DKOJOTUYECKHe MpoOJeMbl, CBsi3aHHBIE ¢ okcuaoMm yriepona (IV), rumoresa
rJI00aJIbHOTO TOTETUICHUS KJIMMAaTa, MapHUKOBBIN (P dekT. YrompHas kucioTa u e€ coiu, ux (GU3NUEeCKue U XUMHUYECKUE
CBOMCTBa, MoJlydyeHUe U npumeHeHue. KauecTBeHHass peakuusi Ha KapOoHaT-uOHbL. Mcrmonb3oBaHue KapOOHATOB B OBITY,
MEJIUIIMHE, TPOMBIIIJIEHHOCTH U CEITbCKOM XO3SIMCTBE.

[TepBoHauanibHBIEC TOHSATHSI 00 OPraHUYECKUX BEIIECTBAX KaK O COSAUHEHUSIX yriiepoaa (MeTaH, dTaH, dTUJIEH, alleTUJICH,
ATaHOJI, TJIMIIEPUH, YKCyCHas KucioTa). [IpupoaHbie HICTOYHUKHY YTIIEBOOPOAOB (YroJib, MPUPOIHBIN Ta3, HE(Th), MPOTYKTHI
ux repepaboTku (OCH3MH), UX POJb B OBITY M MPOMBIINUICHHOCTH. [IoHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAaX: KHUpPaX,
Oenkax, yrieBojax — M UX PoJid B KHU3HU UesioBeka. MaTepuaibHOE €IMHCTBO OPraHUYECKUX U HEOPTaHUUECKUX COCTMHEHUH.

KpemHuuii, ero ¢puznueckue U XMMHUYECKUE CBOMCTBA, MONyYeHUE U npumeHeHue. COoelMHEHUs] KPEMHHUS B MIPUPOJE.
O6mme npencraBinenus o0 oxcuae kpemuus (IV) um kpemuueBoil kuciore. CWIMKAThl, UX HCIIOJb30BaHWE B OBITY, B
MIPOMBITIUICHHOCTH. Ba)kHelmme cTpouTenbHbIe MaTepualibl: KepaMuKa, CTEKII0, IIEMEHT, OETOH, kene300eToH. [IpobieMbl
0€30MacHOT0 MCTOIB30BAHMS CTPOUTEIHHBIX MATEPUATIOB B TIOBCETHEBHOMN KU3HH.

Xumuueckuii IKCnepumenm:

U3y4eHHEe 00pa3O0B HEOPIaHMUYECKUX BEILIECTB, CBOMCTB COJSHON KHUCIOTHI, IPOBEJACHUE KAaU€CTBEHHBIX PEAKIMil Ha
XJIOPUI-UOHBI W HAOJIOJCHHUE TMPU3HAKOB MX MPOTEKAHUS, OIBITHI, OTpakaromue (U3NIECKHe M XUMHUUYECKHE CBOWMCTBA
TAJIOTEHOB U WX COEAMHEHWH (BO3MOXKHO HCIOJIb30BAaHUE BHUACOMATEPUAJIOB), O3HAKOMJIEHHWE C 00pas3laMu XJIOPUOB
(rajioreHuI0B), O3HAKOMJICHHE ¢ 00pa3laMH cepbl M €€ COeIUHEHMSIMU (BO3MOXKHO HCIIOJIb30BaHUE BUIEOMATEPUAJIOB),
HaO0JII0/IeHKE TIpoliecca 00YTIIMBaHUs caxapa Moj AeMCTBUEM KOHLIEHTPUPOBAHHOW CEPHOM KUCIOTHI, U3YYEHUE XUMUUYECKUX



CBOMCTB pa30aBJIICHHON CEPHOI KHUCIIOTHI, MPOBEJCHUE KAUECTBEHHOM peakuu Ha Cyab(}aT-uoH U HAOII0ICHHE TTpU3HaKa e€
MPOTEKaHUsI, O3HAKOMJICHHE C (PU3MYECKUMH CBOMCTBaMH a30Ta, pocdopa M uxX coenrHEHH (BO3MOXKHO HCIOJIH30BAHHE
BHJICOMATEPHAIIOB), 00pa3aMu a30THBIX B (HochHopHBIX ynoOpeHul, moaydeHrne, coOMpaHue, paclio3HABaHUE W M3YUCHHE
CBOMCTB aMMHaka, MPOBEJACHUE KAUYECTBEHHBIX pEaKlUUid Ha WOH aMMOHHMS U (ocdaT-uOH U H3y4YEHUE TMPU3HAKOB HUX
NPOTEKAaHMs, B3aUMOJCHCTBUE KOHIEHTPUPOBAHHOM Aa30THOW KHUCJIOTHI € MeAbl0 (BO3MOXHO  HCIIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), M3yUYCHHE MOJENCH KPUCTAUIMUECKUMX PEMIETOK anMasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
MPOIECCOM  aJCOPOLMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM W YCTPOMCTBOM MPOTHBOTA3a, MOJy4YEHUE,
coOupaHue, pacro3HaBaHUE U M3Y4YCHUE CBOMCTB YIVIEKHCIIOIO rasa, MPOBEJECHHE KAaYeCTBEHHBIX PEAKIUM Ha KapOoHAT U
CUJIMKAT-UOHBl U HM3YyYECHUE MPU3HAKOB HMX IMPOTEKAHUS, O3HAKOMJIEHHWE C MPOAYKIHMEH CUIMKATHOW MNPOMBIIUIEHHOCTH,
pelIEHNE SKCIIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BakHelme HeMeTalluIbl U UX COCTUHEHUS».

MeTajuibl 4 UX COCAMHEHMSI

OO6mas xapakTepUCTHKAa XUMUUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM MX MOJIoKeHus B [lepuoanueckoit cucreme
xuMmudeckux aneMeHToB /. 1. Menaeneesa u ctpoenust atomoB. CTpOEHHE METAIUIOB. MeTauInuecKas CBsAI3b U METAUTUYECKAS
KpUCTAJUIMYECKasi pElETKAa. DJIEKTPOXUMUUYECKUN PsAJ HaNpsbKeHWil merauioB. dusznueckue U XMMHYECKHUE CBOMCTBA
MeTtasuioB. OOmmMe CrnocoObl MOdyYeHnus MeTaioB. [IoHSITHE O KOPPO3UM METAJUIOB, OCHOBHBIE CIIOCOOBI 3allIUTHI MX OT
Koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUMN, OpOH3a) U UX IPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[[lenounsie MeTambl: nonoxeHue B llepuoanueckon cucreme xumuueckux 3memMenToB . 1. Menneneesa, ctpoeHue ux
aTOMOB, HaXOXkJICHHE B pupojie. Pu3ndeckue 1 XMMUYECKHe CBOMCTBA (Ha MpuMepe HATpus U Kamus). OKCUJIBI U THAPOKCUTBI
HaTpud U Kanus. [[puMeHeHune MeI0YHbIX METANIOB U UX COCAUHEHU.

[IlenouyHO3eMeENBHBIE METAIIJIBI MATHUM U KAJIBLUN: MOJI0KEHNE B [leproinueckon cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOCHUE UX aTOMOB, HaXOXJICHHUE B npupojae. Pu3ndyeckue U XMMHUYECKHE CBOMCTBA MAarHusl U KaJbIUsl.
Baxueiiive coenuHeHus Kaabus (OKCUA, TUAPOKCH, coJin). JKECTKOCTH BOJBI U CLIOCOOBI €€ yCTPaHEHHUS.

AnroMuHuN: nonoxxkeHue B Ilepuoanueckoit cucteme xumuueckux snemeHtoB JI. M. MenpeneeBa, cTpoeHHe aToma,
HaxoXJeHue B npupojie. Pu3nueckue U XUMHUYECKUE CBOWCTBA aIFOMUHUSA. AM(OTEpPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
AJTIOMUHUSL.



Keneszo: monoxkenue B Ilepuonnueckoil cucrteme xumuyeckux snemeHtoB JI. M. MeHneneeBa, cTpoeHue aToma,
HaxoXJeHue B nmpupoae. Pu3nueckrue 1 XMMUYECKHe CBOMCTBA kene3a. OKcH b, THAPOKCUAbl U con kene3a (II) u xenesa
(IIT), mx coctas, CBOMCTBA U MOJTYyUYCHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJICHHE C 00pa3llaMy METAJJIOB U CIUIaBOB, MX (M3MUECKUMHU CBOMCTBAMH, MU3yUYEHUE PE3YJIbTAaTOB KOPPO3UU
METaJIOB (BO3MOKHO UCIIOJIB30BaHUE BUIEOMATEPHAIIOB), 0COOCHHOCTEN B3aUMOICHCTBHS OKCUAA KaJIbIUs U HATPUsI C BOAOH
(BO3MOXHO HCITOJIb30BAHUE BUICOMATEPUATIOB), HCCIEIOBAHUE CBOMCTB KECTKOW BOJBI, IpolLlecca TOPEHUs Keie3a B
KHCJIOpOJE (BO3MOYKHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), MPU3HAKOB MPOTEKAHUs KAYECTBEHHBIX PEAKIMil HAa HOHBI:
MarHusi, KaJblus, aTIOMUHUA, IMHKA, xkene3a (I1) u sxxenesa (I11), mequ (I1), HabnroeHrE U ONTUCaHKE TPOIIECCOB OKPAIIMBAHUS
MJJaMEHU MOHAMM HATpHsl, Kaldus U KaJblHs (BO3MOXKHO HMCIOJB30BAHHE BHIEOMATEPHUANIOB), MCCIEIOBaHUE aM(OTEPHBIX
CBOWCTB TMJIPOKCH/IA ATFOMUHHUS U THIPOKCH/IA [IMHKA, PEIIEHNE SKCIEPUMEHTAIIBHBIX 33/1a4 110 TeMe «BaykHEeNIMe MeTasuibl
U UX COEIMHEHUSD).

XHUMHS M OKPY:KaOLIas cpeaa

BemecTtBa u marepuasibl B IOBCEIHEBHOM JXM3HHM 4YEJIOBEKA. be30onacHOE HCIIOIb30BaHUE BEILIECTB U XUMHUYECKUX
peakiuii B ObITy. [lepBas moMoIb Npu XUMMHUYECKUX 0KOTaX M OTPABICHUSX.

XMMHUYECKOE 3arpsi3HEHNUE OKpYXKarollen cpebl (peienbHas 10IycTUMas KOHIIEHTpalus BemecTs, nanee — [1J1K). Ponb
XUMUH B PEIICHUH SKOJOTUYECKUX TTPOOIEM.

Xumuueckuii IKCRepuUMenm:

n3ydeHue o0pa3ioB MaTepuaioB (CTEKIIO, CTUIaBbl METAJIOB, TOJIMMEPHBIC MATEPUATIBI).

Mescnpeomemmnuie ceazu

Peann3zanust MeXNpeIMETHBIX CBS3€UM MPU M3YYEHHH XMMHHM B 9 KIlacce OCYIIECTBISETCS 4Yepe3 MCIOJIb30BAHUE KaK
OOIIUX €eCTECTBEHHO-HAYYHBIX TMOHATHM, TaK W TOHATHH, SBISIONIMXCS CHUCTEMHBIMH IS OTIEIBHBIX TMPEIMETOB
€CTECTBEHHO--HAYYHOI'O [TUKJIA.

OO0mme ecTeCTBEHHO-HAYUYHBIE TTOHSATHUS: HAYYHBIN (DaKT, THUMOTE3a, 3aKOH, TEOPHs, aHAIIN3, CUHTE3, KilacCUuUKaIus,
MEePUOJIUYHOCTb, HAOIOJIEHUE, HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHUE, MOJEib, SBJICHUE, MAPHUKOBBIA A(DPEKT,
TEXHOJIOTHsl, MAaTEPHUAIIBI.



@®usuka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIWJ, H30TOIbI, PAJAUOAKTUBHOCTb, MOJIEKYIIA,
AIEKTPUYCCKUH 3apsii, TPOBOJHUKH, TOJIYIPOBOIHUKH, AUICKTPUKHU, (POTOIIEMEHT, BEIIECTBO, TEIO, OOBEM, arperaTHoe
COCTOSIHHE BEIECTBA, I'a3, paCTBOP, PACTBOPUMOCTH, KPUCTAIUIMYECKAS PEIIETKA, CIUIaBbI, (PU3UUECKHUE BETUIHHBI, CTUHUIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, IUIAHETHI, 3BE3b1, COJIHIIE.

buonorusa: ¢otocunte3, aAbixaHue, Ouocdepa, OSKOCHUCTEMa, MHUHEPAJbHBIE YIOOPEHHsS, MUKPOIJIEMEHTHI,
MAaKpO3JIEMEHTBI, IUTATEIIbHBIE BEIIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPO/IbI, OJIE3HBIE UCKOMAEMbIE, TOILJIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA IMPOI'PAMMBI IO XUMHUU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE Pe3yIbTaThl OCBOEHUS MPOTPaMMBbl OCHOBHOTO OOIIIETO 00pa30BaHusl JOCTUTAIOTCS B X0J1€ O0yUEHUSI XUMUU
B €IMHCTBE Y4€OHOM U BOCITUTATEILHOM JIEATEIBHOCTH B COOTBETCTBUH C TPAJAULIMOHHBIMU POCCUICKUMU COLIMOKYIBTYPHBIMH
U JIyXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMHU, IMPHUHITHIMU B OOIIECTBE NMpaBWIaMM M HOPMAaMM IOBEAEHUS M CIOCOOCTBYIOT
poleccaM CaMONO3HaHUsl, CAMOPA3BUTHSI U COLIMATIU3ALUU O0yUYaOLUXCH.

JIMYHOCTHBIE PE3YJIbTAThl OTPAXKAIOT TOTOBHOCTh O0YYaIOUINXCSl PYyKOBOJICTBOBATHCS CUCTEMOM MO3UTUBHBIX IEHHOCTHBIX
OpPUEHTAINI U PACHIMPEHUE OIBITA JEATEIBHOCTH Ha €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHMUS:

LEHHOCTHOTO OTHOLIEHHUsS] K OTEYECTBEHHOMY KYyJbTYpPHOMY, HMCTOPUYECKOMY M HAydyHOMY HACJIEINI0, MOHMMAHUS
3HAYEHUs] XMMUYECKOW HAayKu B KU3HU COBPEMEHHOro OO0IlecTBa, CHOCOOHOCTH BIAJETh JIOCTOBEPHOW HH(poOpManuen o
MIEPEIOBBIX JTOCTIDKEHUSAX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XWMHH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUSIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJCTaBICHUS O COLMAIbHBIX HOPMax U MpPaBUJIaX MEXKJIMYHOCTHBIX OTHOUIEHHH B KOJUIEKTHBE, KOMMYHUKaTHBHOM
KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM, Y4eOHO-MCCIIEI0BaTENbCKOW, TBOPUYECKOW W JAPYTUX BHJAX JEATEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpPa3HON COBMECTHOW JESATEIHHOCTH MPHU BBIMOJIHEHWN y4eOHBIX, TO3HABATENBHBIX 33]1a4, BBHITIOJTHEHUH
XUMHYECKHUX IKCIIEPUMEHTOB, CO3/IaHUHU YIEOHBIX MMPOCKTOB, CTPEMJICHHS K B3aMMOIIOHIMAHUIO W B3aUMOIIOMOIIY B TIPOIIECCe
3TON yueOHOM 1eITeTbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE OBEICHHUE U TIOCTYNKH CBOMX TOBAPHILEH C MO3UIIMK HPABCTBEHHBIX
Y TIPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEACTBUNA MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NIO3HAHMSL:

MUPOBO33PEHUYECKUE MPEICTABICHHS O BEIIECTBE U XUMHUYECKOW PEaKIUd, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKHU M COCTABJISIONINE OCHOBY JJIsl MOHUMAHMSI CYITHOCTH HAyYHOH KapTHHBI MUpPa, PEJCTaBICHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJABI, B3aMMOCBS3AX YEJIOBEKa C MPUPOAHON Cpelod, O pOJIM XMMHUHU B TMO3HAHUU ITUX
3aKOHOMEPHOCTEN;



MO3HABATEJIbHBIE MOTHUBBI, HAIlpaBJICHHbIE HA IMOJYYEHUE HOBBIX 3HAHWW MO XWMHH, HEOOXOIUMBIE Uil OOBSICHEHHMS
HaOJI0/JTaEMBIX MIPOIIECCOB U SIBJICHU, M03HABATEIHHON, HHGOPMAIIMOHHON U YUTATEIHCKOM KyJIbTYphl, B TOM YHCJIE HABBIKOB
CaMOCTOATENbHON pabOThl ¢ Y4eOHBIMH TEKCTAaMH, CIIPABOYHOW JIMTEPATypOM, JOCTYNHBIMHU TEXHUYECKHUMH CpEICTBAMHU
MH(POPMALIMOHHBIX TEXHOJIOTH;

UHTEpPEC K 00YYEHHUIO U TIO3HAHMIO, JTH0O03HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTh K CaMO00Opa30BaHUIO, IPOEKTHON U
UCCJIEI0BATENBCKON AEATENBHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBJICHHOCTH U YPOBHS 00YUYEHUS B JaIbHEMIIEM;

4) popMupoBaHus KYJbTYPHI 310POBbSI:

OCO3HaHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHUS K CBOEMY 3/10POBbIO, YCTAHOBKM Ha 3/10pOBbII 00pa3 KU3HHU,
OCO3HAHUE MOCJIEICTBUN U HENPUATUE BPEIHBIX IPUBBIYEK (YIOTPEOIECHUS aIKOr0JIsl, HAPKOTUKOB, KypeHUs), HEOOXOIMMOCTH
COOJII0/ICHU ITpaBUII O€30MACHOCTH MPU OOPALICHUH ¢ XMMHUUYECKUMHU BELIECTBAMU B OBITY U pealbHOM JKU3HH;

S) TPy10BOr0 BOCIIMTAHUS:

MHTEPEC K MPAKTHYECKOMY U3YUYEeHHIO MPOo(deCcCrid U TpyAa pa3aIuyHOro poja, yBaKEHUE K TPYAY U pe3yJibTaTaM TPYAOBOM
JIeSITEJIbBHOCTH, B TOM YHUCJIE HA OCHOBE NMPUMEHEHHUS MPEIMETHBIX 3HaHUN MO XMMHH, OCO3HAHHBIN BHIOOp MHAMBHUIYaJIbHOM
TPACKTOPUH MPOJOKEHUS 00pa30BaHus ¢ yUETOM JINYHOCTHBIX HHTEPECOB U CIIOCOOHOCTH K XUMHUH, OOLIIECTBEHHBIX HHTEPECOB
U TOTpeOHOCTEH, YCMNEmHONH MPOPECCUOHATILHON JEeATEIbHOCTH M PAa3BUTHUA HEOOXOJUMMBIX YMEHUH, TOTOBHOCTh
aJanTHUPOBATHCA B MPOPECCUOHAIBHOU CPEJIE;

6) PK0JIOrHYEeCKOro BOCIUTAHMS:

HKOJIOTUYECKHU 11eJ1IeCO00pa3Hoe OTHOLIEHUE K MPHUPOJE KaK MCTOYHUKY KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBaHUS,
NOHMMaHKE HEHHOCTH 3/I0pOBOr0 U 0€301acHOro 00pasa *U3HU, OTBETCTBEHHOE OTHOILIEHUE K COOCTBEHHOMY (PU3UUECKOMY U
MICUXUYECKOMY 3JI0POBbIO, OCO3HAHHUE LIEHHOCTH COOJIOACHUS MPaBUJl O€30MaCHOTO MOBEJICHUS MTPU paboTe ¢ BEUIECTBAMH, a
TaKXe B CUTyalHsIX, YTPOKAIOIIMX 30POBBIO U )KU3HU JIFOAEH;

CHOCOOHOCTH MPUMEHSTh 3HAaHUS, MOJy4YaeMble IPU U3YYEHUU XUMUH, JUJIS PEIICHUs 3a]a4, CBA3aHHBIX C OKPYKaIOLIeH
IPUPOJIHON Cpenioil, AJis MOBBIIIEHUS YPOBHS 3KOJOTHUYECKON KYJIbTYphl, OCO3HAHUS TJ100aTbHOIO XapaKkTepa IKOJIOTUYECKUX
npo6JieM U MyTel UX PeleHus] MOCPEACTBOM METO/I0B XUMHH, SKOJIOTMUYECKOTO MBIIIJICHUS, YMEHUSI PyKOBOJICTBOBATHCS UM B
[103HABAaTEJIbHOW, KOMMYHUKATUBHON U COLIMAIIbHOM ITPAKTHUKE.



METAIIPEAMETHBIE PE3YJIbTATbBI

B cocTtaBe MeTampenMeTHBIX pPe3yJbTAaTOB BBIICISIOT 3HAYUMBIE NJIsi (DOPMHUPOBAHUS MHUPOBO33PEHUS OOICHAYYHBIC
MOHATUS (3aKOH, TEOPUsl, IPUHIINI, TUIIOTE3a, (PAKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYTroO€.), KOTOPHIE UCIOIb3YIOTCS B
€CTEeCTBEHHO-HAYYHBIX YUCOHBIX ITPEAMETax U MO3BOJISIIOT HA OCHOBE 3HAHUM M3 ATUX MPEIMETOB (POPMHUPOBATH MPE/ICTABICHUE
O IICJIOCTHOM Hay4YHOM KapTHHE MHpa, U YHUBEpPCAIbHBbIC Y4YeOHBIC AEUCTBUS (IMO3HABATENIbHbIC, KOMMYHHKATHBHBIC,
PETYISATUBHEIE), KOTOPBIE 00ecTieYnBaoT ((POPMHPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO U OCYIIIECTBICHHUIO
y4eOHOH AESITENbHOCTH.

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe HeiiCTBHS

ba3oBble Jilornueckue aeicTBUA:

YMEHHUS MCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHUSI NPU OCBOCHUM 3HAHUM: PACKPBIBATH CMBICI XUMHUYECKUX
MOHATUM (BBIIENATH UX XapaKTEPHbIC MPU3HAKH, YCTAHABIUBATH B3AUMOCBSI3b C IPYTUMU MOHSATUSIMU ), UCIIOJI30BATh MOHSITHUS
J1s1 OOBSICHEHUS OTJEIBHBIX (PAKTOB U SIBJICHUM, BHIOUPATh OCHOBAHUS U KPUTEPHUU IS KiTacCU(DUKAIIUA XUMUYECKUX BEILIECTB
1 XMMHUYECKUX peaKIuii, yCTaHABIMBATh MPUYHMHHO-CJICJICTBEHHBIC CBSI3U MEXKy 00BEKTaMU M3yUYCHHS, CTPOUTH JJOTHUECKHE
paccyxaeHus (MHIYKTHBHBIE, ICTYKTUBHBIC, TT0 aHAJIOTHUH ), IeJaTh BEIBOJIBI M 3aKJITFOUCHNS,

YMEHHE TPUMEHSATh B MPOIECCEe MO3HAHUS MOHATUSA (TIPEAMETHBIE U METANpPEIMETHbIC), CUMBOJIUYECKUE (3HAKOBBIC)
MOJIE/IM, HWCIOJb3yeMbl€ B XHMHUH, MPEeoOpa3oBbIBaTh IIUPOKO MPUMEHSEMbIE B XUMHHU MOJICIbHbIE TPEJCTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJI dJIEMEHTA), XUMHUYecKasi (hopMyJia U YpaBHEHHE XUMUYECKOU PEaKlUU — MPU PelIeHUd yueOHO-
MMO3HABATEBHBIX 3aJ1a4, C YUETOM 3THUX MOJECIBbHBIX MPEICTABICHUN BBISIBIISITh U XapaKTEPU30BaTh CYIIECCTBEHHBIE NTPU3HAKHU
HM3y4aeMbIX OOBEKTOB — XMMHUUYECKHX BEIIECTB M XMMHYCCKHX PEaKIUi, BBIABIATH OOIIHME 3aKOHOMEPHOCTH, NMPUYMHHO-
CJII€ICTBEHHBIE CBS3U U MPOTUBOPEYMS B U3YUAEMbBIX MPOILIECCAX U SIBJICHUSIX.

Ba3oBrbIe ucciaeaoBarejbCcKHe 1eHCTBUA:

YMEHHUE HUCIOJIb30BATh MOCTABICHHBIE BOIIPOCHI B KAUYE€CTBE MHCTPYMEHTA ITO3HAHHUS, 4 TAKKE B KAYECTBE OCHOBBI IS
dbopMHUpPOBaHUS TUTIOTE3BI IO TMTPOBEPKE MPABMIIBHOCTH BBHICKA3bIBAEMBIX CYKIICHUI;

pUOOPETEHHUE OTIBITA 11O MTAHUPOBAHUIO, OPTAaHU3AINH U TPOBEACHUIO YICHHYECKUX IKCIIEPUMEHTOB, YMEHUE HAOIIOAATh
3a XOJ0M IpOIecca, CAMOCTOATEIIBHO IMTPOTHO3UPOBATH €r0 Pe3yiabTaT, GOpPMYyJIUPOBATH OO0OIICHHS U BBIBOIBI 110 pe3yJibTaTaM
MPOBEJEHHOTO OIBITA, UCCIEAOBAHMUS, COCTABIISITE OTUYET O MPOJICIIAHHOMN padoTe.



Pabora ¢ nundopmanmeii:

yYMEHHE BBIOMpaTh, aHAJIU3UPOBATH M HWHTEPIPETHUPOBATH MH(DOPMAIMIO PA3TUYHBIX BUIOB U (OpPM MPEACTABICHUS,
[OJy4aeMYI0 M3 Pa3HbIX MCTOYHUKOB (HAy4YHO-IOIMYJISIPHAs JINTEpaTypa XMMHUYECKOIO COJEp)KaHus, CIPAaBOYHBbIE MOCOOuS,
pecypcsl MHTEpHETa), KpUTUYECKH OLIEHUBATh IPOTUBOPEUYHBYIO U HETOCTOBEPHYIO MHPOPMALIHIO;

YMEHHE MPUMEHITH Pa3IUYHbIE METObI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(OPMALIMK U COOTBETCTBYIOIIUX JaHHBIX,
HEOOXOIMMBIX JJIS BBIOJTHEHUS YYEOHBIX U MMO3HABATENbHBIX 3a]a4 ONPEACIEHHOIO THIA, IPUOOPETEHHE ONbITa B 00JaCTH
UCIOJIb30BaHUsl MH(OPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTMM, OBJaJ€HUE KyJIbTYpOH aKTHMBHOTO HCIIOJIb30BaHMS
pPa3IMYHBIX IOMCKOBBIX CHUCTEM, CaMOCTOATEIbHO BbIOMpaTh ONTHUMAaJIbHYIO (OpMy IMpeacTaBieHUs HHQOpMALUU U
WLUTIOCTPUPOBATH PELIaeMble 337jaul HECTIOKHBIMU CXEMaMHU, AMarpaMMaMHu, IpyrumMu opMaMu rpauKu U UX KOMOUHALUSIMU;

YMEHHUE HKCIOJIb30BaTh M aHAIM3UPOBATh B MPOLECCE Y4EOHON M HMCCIENOBATENbCKON AEATENBHOCTH HMH(POPMALUIO O
BJIMSIHUU ITPOMBIIUIEHHOCTH, CEIbCKOTO XO3SIIICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOTHOU CPEbI.

KoMMyHHKaTHBHBIE YHHBepPCcAJIbHbIe YueOHbIe JelCTBUSA:

YMEHUS 33]1aBaTh BOMPOCHI (B X0OJI€ IUAJIOTa U (UJTK) TUCKYCCUH) TIO0 CYIIIECTBY 00CYK/1aeMOi TeMbl, POPMYITHPOBATH CBOU
MPEIOKEHHS] OTHOCUTENIBHO BBITIOJIHEHUS IPEJIOKEHHOM 3aauH;

YMEHHsI IPEICTABNIATD MMOTYYCHHBIE PE3yIbTaThl T03HABATEIHHOMN JESTEIbHOCTH B YCTHBIX M MMCHbMEHHBIX TEKCTAX; JeNaTh
MPE3EHTALMIO PE3YJILTATOB BBIMOJHEHUS] XMMUYECKOTO 3KCIEpUMEHTa (J1ad0paTOpHOTO OIbITa, J1ab0paTOpHOl padbOThI MO
UCCJIEJOBAaHUIO CBOWCTB BEUIECTB, yU€OHOTO MPOEKTA);

YMEHMSI y4yeOHOro COTPYAHMYECTBA CO CBEPCTHMKAaMH B COBMECTHOM TIO3HABATENbHOM M HCCIENOBATENbCKON
NEeATEIbHOCTH TPU PEIICHUH BO3HUKAIOIIMX NpoOJeM Ha OCHOBE y4€Ta OOIIMX HHTEPECOB M COIVIACOBAHMS MO3UIUI
(oOcyxeHns, OOMEH MHEHMSIMHU, «MO3TOBbIE LITYPMbI», KOOPJIUHAIMS COBMECTHBIX JIEUCTBUM, ONpeAeieHHe KPUTEPUEB MO
OLIEHKE KauecTBa BBIMOJIHEHHON pabOThI U ApyTHE).

PeryjsiTuBHBbIE YHUBepPCaJbHbIe Y4eOHbIe AeiicTBUS:

YMEHHE CaMOCTOATEIbHO ONPENENsITh LETH JAESITeIbHOCTH, IUIAHWPOBATh, OCYIIECTBIIATH, KOHTPOJHUPOBATh WU TPHU
HEOOXOIMMOCTH KOPPEKTUPOBATh CBOIO JIEATENILHOCTh, BbIOMpaTh HauOosee 3PQGEeKTHUBHBIE CIOCOOBI pelIeHUs] Y4eOHBIX U
NO3HABATEJIbHBIX 3aj]a4, CaMOCTOSITEIbHO COCTaBIISATh WJIM KOPPEKTUPOBATH NPEUIOKEHHBIA aIrOPUTM JEHCTBUM IpH
BBIMIOJHEHUH 33JaHUN ¢ YYETOM MOJyY€HUS HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEaKUUsAX, OLIEHUBATH



COOTBETCTBUE MOJIYYCHHOTO PE3YJIbTaTa 3asiBIICHHON [IEJIH, YMEHHE UCIIOJIb30BaTh U aHATM3UPOBATH KOHTEKCTHI, ITPE/IaracMble
B YCJIOBUU 3a1aHUM.

NPEAMETHBIE PE3YJIbTATDI

B cocTtaBe mpeIMeTHBIX pe3yabTaTOB MO0 OCBOCHUIO 0053aTEIHLHOTO COACpKaHUs, YCTAHOBICHHOTO JaHHOH (henepanbHOu
pabodeil TpOTpamMMOiA, BBIJCIAIOT: OCBOCHHBIC OOYYAIOMIMMHKCS HAaydHbIC 3HAHHS, YMEHHS U CIOCOOBI JICHCTBHUH,
crienupuIecKue sl IPEIMETHOM 001acTH «XHUMUSD, BUBI ACSITEIBHOCTH TI0 IIOJTyYEHUIO HOBOTO 3HAHHUS, €70 HHTEPIIPETAIINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3TIMYHBIX YICOHBIX U HOBBIX CHTYAIIHSX.

K xoniy oOyuenus B 8 kijiacce mpeaIMeTHbIE Pe3yIbTaThl Ha 0a30BOM YpOBHE JOJKHBI OTpaXKaTh C(HOPMUPOBAHHOCTD Y
0Oy4Jaronnxcs YMEHUM:

PacKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKHUX MOHSATHUI: aTOM, MOJIEKYJa, XMMHUUYECKUNA 3JIEMEHT, MPOCTOE BEILECTBO,
CJIO’)KHOE BEIIECTBO, CMECh (OJHOPOHAS U HEOJHOPO/IHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U MOJIEKYJIsIpHas
Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJIIpHAs Macca, MaccoBas A0S XMMHUYECKOTO 3JE€MEHTa B COEIUHEHMHHU,
MOJISIpHBIA 00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJIb, JIEKTPOOTPUIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas
peakuusi, Kiaccu(UKalMs peakiuil: peakluuu COCIUHEHMsS, PEaKIMHM Pa3iOokKeHHs, PEaKlUH 3aMelleHUs, peaklun
0oOME€Ha, 3K30- M SHJOTEPMHUUYECKHE PEAKLMH, TEIUIOBOM 3 (EKT peakiuu, Sapo aToMa, IJIEKTPOHHBIA CIOW aToma,
aTOMHasi OpOUTaNb, paANyC aTOMa, XUMUYECKasl CBS3b, OJISIPHAS 1 HETIOSIPHASI KOBAJICHTHAS CBSI3b, MOHHAS CBSI3b, HOH,
KaTHOH, aHUOH, PAaCTBOP, MacCOBAas JI0JIsI BEIIECTBA (MPOIIEHTHASI KOHIIEHTPAIs) B paCTBOPE;

WJUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX IOHATUN U IIPUMEHSTD ITU ITOHATHS IIPU ONIMCAHUU BEIIECTB U
UX IIPEBpALLCHUN;

WCITOJIb30BATh XUMHYECKYI0 CUMBOJIMKY JIJIsi COCTaBJICHUS ()OPMYJT BEIIECTB M YPABHEHUN XUMUYECKUX PEaAKITUI;

ONnpCACIATL BAJICHTHOCTE aTOMOB 3JICMCHTOB B 6I/IHapHBIX COCIUMHCHUAX, CTCIICHDb OKHUCIICHUA 3JICMCHTOB B 6I/IHapHBIX
COCAMHCHUAX, MMPUHAAJIC)KHOCTh BCIICCTB K OHpCI[CJIéHHOMy KJIacCy COCI[I/IHGHI/Iﬁ 10 Q)opMynaM, BHU XUMHYECKOM
CBiA3HU (KOBaJ'IeHTHaSI u I/IOHHa}I) B HCOPraHM4YCCKUX COCANHCHUAX



packpbiBath cmbicn [lepnognueckoro 3akona J[. M. MenneneeBa: neMOHCTpUPOBATh MOHUMAHHUE NEPUOIHYECKON
3aBUCHMOCTH CBOMCTB XMMHYECKHMX DJIEMEHTOB OT MX INOJIOKEHUS B llepmoandeckon cucreme, 3aKOHOB COXPAHEHUS
MaccChl BEIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO--MOJIEKYJIIPHOTO yYEHUs, 3aKOHa ABOraapo;

OINKCHIBaTh M XapaKTepu3oBaTh TabauuHyro (opmy lleproanueckoil CUCTEMBl XMMHUYECKUX 3JIEMEHTOB: pa3inyaTh
MOHSATUS «TJIaBHasE moArpymma (A-rpynmna)» u «mnobounas noarpynma (b-rpymma)», Manbsie u OONbIIME MEPHOIBI,
COOTHOCHUTH 0003HaueHMsI, KOTOpble uMetoTcs B Tabnuue «llepmonnueckas cucrema xumuueckux snemeHTos 1. U.
MenneneeBay ¢ 4UCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHMSI aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB W 3apsa sapa,
o0111ee YMCIIO 3JIEKTPOHOB U PACHPE/IEIIEHUE UX O SIEKTPOHHBIM CIIOSIM);

KJIaCCU(UIIMPOBATH XUMUYECKUE PJIEMEHTBI, HEOPTAHUYECKUE BEIIECTBA, XUMUUYECKUE PEaKIUU (110 YUCITY U COCTaBy
Y4acTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIIOBOMY 3P deKTy);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMUYECKUE CBOMCTBA BEILIECTB PA3IMYHBIX KJIACCOB, MOJATBEPIKIAsi ONMUCAHUE
MIPUMEPAMHU MOJIEKYJISIPHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

IIPOTHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaye€CTBEHHOI'O COCTaBa, BO3MOYKHOCTHU IIPOTEKaHUs
XUMHUYECKUX MPEBPALIEHUN B PA3JIMYHBIX YCIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTA
1o (GopMyJie COeTUHEHHs, MaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOM
peaKkIuu;

OPUMEHATh OCHOBHBIE OIEpallMd MBICIUTEILHOM JAEATeIbHOCTH — aHallu3 U CHHTE3, CpaBHEHHE, 000OIIeHHE,
CUCTEMAaTH3alINIO, KJIaCCU(PUKAIUIO, BBISIBICHIE TPUYUHHO--CIIEICTBEHHBIX CBA3CH — JJI1 U3yUEHUS] CBOMCTB BEILECTB
U XMMHYECKUX PEaKIMi, €CTeCTBEHHO-HAyYHbIE METO/bl MO3HaHUs — HaOJIOJIeHHWe, U3MEpEeHHe, MOJEIUPOBaHUE,
HKCIIEPUMEHT (PEasIbHBII U MBICJICHHBIH );

CJIeIOBaTh IpPaBHJIaM MOJb30BAaHUS XUMHUYECKOW MOCYI0M M J1abopaTOpHBIM O0OpYJOBaHHEM, a TaKKe MpaBUIaM
oOpallleHus C BEIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKHUX OIBITOB I10



MOJyYEeHUI0O W COOMpaHHIO Ta3000pa3HBIX BELIECTB (BOAOPOAAa U KHCIOpPOJA), MPUTOTOBJICHHUIO PACTBOPOB C
ONpPEAECIEHHON MaCCOBOM J10JIE PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U MPOBOJIUTh XUMUYECKAE IKCIIEPUMEHTHI 1O
pacro3HaBaHUIO PACTBOPOB IIENOUEH U KHUCIOT C MOMOIIBI0 UHIUKATOPOB (JIakKMYyC, ¢eHoN(pTaIenH, METHIOPAHK U

JpyTHe).

K koniy oOyuenus B 9 kiacce npeaMeTHbIE Pe3ybTaThl HA 0a30BOM YPOBHE JOJKHBI OTpaxaTrh c(HOPMUPOBAHHOCTH Y
OoOy4Yarommxcs YMEHUM:

PACKpBIBaTh CMBICII OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKYJa, HOH, KATUOH, AaHUOH,
IIPOCTOE BEILECTBO, CI0KHOE BEILECTBO, BAJICHTHOCTD, DJIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHHs, XUMHUYECKas
peakuusi, XMMUYECKasl CBsA3b, TEIUIOBOM J(P(DEKT peakuuu, MOJb, MOJSPHBIA O0BEM, pPACTBOP, SJIEKTPOJIMTHI,
HEDJIEKTPOJIUTBI, AEKTPOJINTUYECKAs AUCCOLUALIVSL, PEAKLINY HOHHOIO 0OMEHA, KaTaau3aTop, XHMHYECKOE PaBHOBECHE,
oOpaTUMble U HEOOpPAaTUMBIE PEAKIMHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTEND,
OKHCIICHUE U BOCCTaHOBJIEHHE, aJJIOTPONHUsA, aM(pPOTEpPHOCTb, XHMMHUYECKas CBs3b (KOBaJEHTHAs, WOHHa,
METaJUINYeCcKasi), KPUCTAJUINYECKAsl PEIIETKa, KOPPO3Hsl METauIOB, CIUIABBI, CKOPOCTh XUMHUYECKOH pEaKIHH,
npenenbHo nomnycrtuMas konueHtpanus /1K Bemectsa;

WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX NOHATUI U PUMEHSTH 3TU MOHATHS IIPU ONMCAHUU BEILIECTB U
YX IIPEBpALCHU;

UCITOJIb30BaTh XMMUYECKYI0 CUMBOJIMKY JIJIsl COCTaBIEHUS (POPMYJT BEIIECTB M YPABHEHUN XMMUYECKUX PEaKIIUi;

ONpPEACIATh BAJICHTHOCTb W CTENEHb OKHUCIICHUS XUMHUYECKUX DJIEMEHTOB B COCIMHEHMSIX Pa3jIUYHOIO COCTaBa,
NPUHAAJICKHOCTh BEIIECTB K OMNPEACNIEHHOMY KJacCy COEIMHEHMM 1o QopMynaMm, BHA XUMHUYECKOH CBS3U
(koBaJieHTHasi, MOHHAs, METANINYECKasl) B HEOPraHUYECKUX COEAMHEHUSX, 3apsj] MOHA MO XUMHUYECKOW Qopmyiie,
XapakTep Cpelbl B BOAHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUH, TUIl KPUCTAIUIMYECKON PEIIETKH KOHKPETHOIO
BEILIECTBA;

packpbiBath cMblIci [lepuoanueckoro 3akona /1. M. Menzaeneesa u 1€EMOHCTPUPOBATh €r0 IMIOHUMAHUE: ONUCHIBATD U
XapakTepu30BaTh Ta0IMUHYIO (hopmy [leprnoandeckoil CHCTEMbI XUMUUYECKHUX SJIEMEHTOB: Pa3IMuaTh MOHATUS «TJIaBHAS



noarpyrma (A-rpyrra)» u «modounas noarpynma (b-rpyrima)y, mansie u 00JIbIIIe MTEPHUOIbl, COOTHOCUTH 0003HAYCHHSI,
KOTOpbIE MMEIOTCSI B MEPUOJUYECKON TaOIMIE, C YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOCHHUSI aTOMOB XHMHYECKHUX
AJIEMEHTOB (COCTaB U 3apsij AApa, 00IIee YHCIIO HNEKTPOHOB U PACIPEIeICHUE UX MO ANEKTPOHHBIM CIIOSIM), OOBSICHATH
oOlMe 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COSAMHEHUN B MpeiesiaX MaJbIX MEPUO0B U IIIaBHBIX
MOJATPYIII ¢ Y4ETOM CTPOCHHUS UX aTOMOB;

KJIacCU(PUIMPOBATh XMMHUYECKHE DJIEMEHTHI, HCOPTAaHMYECCKUE BEIECTBA, XUMUUYECKHE PEaKIUH (10 YHUCITY U COCTaBY
YYacTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3P (HEKTy, M0 M3MEHEHHUIO CTENEeHEW OKUCICHUS XMMHYECKUX
DIIEMEHTOB);

XapakTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(UUECKUEe XUMHUYECKHE CBOMCTBA MPOCTHIX M CIOKHBIX BEIECTB,
MOJTBEPIK/1asi ONMCAaHUE MPUMEPAMU MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIINMA;

COCTaBJISITh YPABHEHUS JJIEKTPOJIUTHUYECKOW IUCCOLUMAIMU KHCIOT, IIEJI0YEN W COJIEH, TMOJHBIE W COKpPAIIEHHBIC
YpaBHEHUS peakiuii HOHHOTO OOMEHa, YpaBHEHUSI peaKiii, MOATBEPKIAOIINX CYIIECTBOBAHUE I€HETUYECKOM CBSI3U
MEXK1Yy BELIECTBAMM PA3JIMUYHbBIX KJIACCOB;

pacKphIBaTh CYMIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUi MOCPEACTBOM COCTABJICHUS DJIEKTPOHHOTO
OaslaHca ATUX PEaKIIMiA;

IIPOTrHO3UPOBATH CBOMCTBA BCICCTB B 3aBHCHUMOCTH OT HX CTPOCHHA, BO3MOKHOCTH IIPOTCKAHHA XHUMHNYCCKHUX
HpeBpaH_IeHI/Iﬁ B pa3JIMYHBIX YCJIOBHAX,

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJI0 XUMHUYECKOTO AJIEMEHTA
1o (opMyJie COeTUHEHHS, MaCCOBYIO JIOJII0 BEIIECTBA B PACTBOPE, MPOBOIUTH PACUETHI M0 YPABHEHHUIO XHMHYECKOM
peaKkIuu;

COOMIO/IaTh TPaBWJIA TIOJIB30BAHUS XHMHUYECKOW MOCY/ION M J1abOpaTOpHBIM O0OpYyIOBaHHMEM, a TaKXKe IMpaBHIIa
oOpareHus ¢ BEIeCTBaMU B COOTBETCTBUH C HHCTPYKITUSIMH T10 BHITIOJTHEHUIO JTAOOPATOPHBIX XUMUYECKUX OTIBITOB TIO
MOJIYYEHUIO U COOMPAHUIO ra3000pa3HbIX BEUIECTB (aMMHUAKA U YTIIEKUCIIOrO ra3a);



MIPOBOJIUTH PEAKITUH, MMOATBEPIKIAIONINE KaYeCTBEHHBIN COCTAB PA3IMYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IMYTEM
XJIOpHUA-, OpOMUI-, HOAUI-, KapOoHAT-, hocdaT-, CHIUKAT-, Cyab(ar-, THAPOKCHUI-UOHBI, KATHOHBI AMMOHHUS U MOHBI
W3YYCHHBIX METAJUIOB, IPUCYTCTBYIONINE B BOJHBIX PACTBOPAX HEOPTAaHUIECKUX BEIICCTR;

NPUMEHATh OCHOBHBIC OIEpAIlMM MBICIUTEIHLHOW JEATeTbHOCTH — aHalli3 W CHHTE3, CpaBHEHHE, O0OOIICHHE,
CHUCTEMATHU3AIINIO, BBISBICHUE NMPUYUHHO-CIICICTBCHHBIX CBA3CH — IJIi M3YYCHUS CBOWCTB BEIIECTB M XMMHYECKHUX
peakinii, €CTeCTBCHHO-HAyYHBIE METOJBI TO3HAHUS — HAOIIONCHHWE, W3MEPEHHE, MOJICIMPOBAHUEC, IKCIICPUMEHT
(peanbHBIN ¥ MBICJICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE 9 KJIACC

1 [ToBTOpenue marepuanal knacca TeTpaib

2 [ToBTOpeHue MmaTepuanad kiacca TeTpaib

3 Knaccudukanus XuMuuecKux peakiinid. OKHCIUTENbHO — BOCCTAHOBUTEIIbHbBIE PEAKIINU §1 ynp 1-3

4 OKHUCITUTENIBHO — BOCCTAaHOBUTEIbHBIEPEAKIIUU §lymp 4-6,Tect

5 TernnoBoii 3QPEKT XUMUYECKUX PeaKIIUid. DK30- U SHAOTEPMUUYECKHUE PEAKITUU §2 ymp 3-4

6 CKOpOCTb XUMUYECKUXPEAKILIUH. §3 ymp 4,Tect
[lepBoHayasIbHbIE IPEACTABICHUS OKATAIM3E.

7 Bxoasiasi NpoMeKyTOYHAs aTTecTalus B POPMEKOHTPOJILHON pabOThI [MpaxkTuyeckas padora Ne 1.

8 Ilpakmuueckaapadoma Ne 1. §1,2, 3kmaccudukanus
3y4yeHne BIUSHUS YCIOBHM IPOBEICHUIXUMUUECKUX PEAKIIUIHA €€ CKOPOCTh XUMHUYECKUX peakluii

9 OOpatumble U HeoOpaTHMble peakuuu. [IoHsITHE 0 XUMHUYECKOM PaBHOBECHUU. § 5 ynp 2-3,Tect

10 CyLIHOCTB TPOLIECCAITEKTPOIUTHUECKON TUCCOUALIUU. 86,7, TecT
Jlucconumanus KuciaoT,0CHOBaHUE U COJIeH

11 CunpHbI€ U clIabble AIEeKTPONUTHI. CTeleHbIUCCOLHAIINY. 88, TecT

12 |Peakumu MOHHOTO OOMEHA U YCIIOBUS HXITPOTEKAHUS §9 ynp 3-6

13 [Xumudeckue cBONCTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX COCIUHEHUI B CBETE §9, Tect
npencrasiaenui TOJl nOBP

14 XUMHYECKHE CBOMCTBA $8,9
OCHOBHBIX KJIACCOB HEOPraHMUYECKUX COEAUHEHM B cBeTe npeacTtasieHnil TO/] nOBP. TeTpajb
O0001IEeHNE TTO TEMaM
« Knaccubukarms XuMUYECKUX PEAKITUN» B « ITEKTPOJTUTHIECKAS TUCCOITHAITUS)

15 |KonTpoabHas padoraNel « KiiaccupukanussxuMuuecKux peakiuuin» u « IeKTPOIUTHYECKas

ImUccoarusy
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Ilpakmuueckaapadboma Ne 2. PenieHue 3KCriepuMEeHTAIbHBIX3a1a4 110 TeMe «CBOMCTBA
KHCJIOT, OCHOBaHUI U COJIEN KAKAJIEKTPOJIUTOBY

TeTpaab

17  [Cmaoponus coneil. §10, ynp 2-31IpakTuueckas
abora Ne 2.
18  [[TonoxeHHE rajOreHOBB MEPUOAMYECKON TabauIe U CTpoeHne nxatomoB. CBONCTBA, §12 ynp 2,tect
[10JIy4YE€HUE U IPUMEHEHHUE T'aJIOTEHOB
19 [ Xmop. CoiicTBa U MpUMEHEHHUE XJI0pa. §13 ynip5,6,Tect
20 XJI0pOBOAOPO/A: MOTYUYEHUE U CBOMCTBA 14
21  |ConsiHast KUCTIOTA U €€COJIU § 15 ynop 2,3,tect [IpakTuueck
ast pabota Ne3.
22 [lIpakmuueckaspadooma Ne3. TeTpajib
[TonydyeHue CONSIHOM KUCIOThI U M3yUEHUE €eCBOICTB
23 [[lonoxeHue KUCIOPOJa U CEPbl B IEPUOANUECKON CUCTEME XMMUUECKHUX JIEMEHTOB , § 17 ynp 4,tect
CTPOCHUEUX aTOMOB. AJJIOTPOIIUS CEPbI
24 |CBoiicTBa U IPUMEHEHHE CEPBI §18 ymp 3,Tect
25  |CepoBogopon. Cynbpuasl . §19 ynop 2-
4, TecT
26 |Okcugp cepsl (IV). Ceprucras kucnora u ee conu. Oxcun cepsl (VI). Cepnas kucnota uee conu. (§20 ynp2,4, §21
27  |[IIpoMe:XyTOYHAsi MTOTOBasi aTTeCTALUSAB (POpME KOHTPOIBHONPAOOTHI TeTpaab
28  [OxucnauTeNbHbIE CBONCTBA KOHIIEHTPUPOBAHHONCEPHON KUCIIOTHI [MpakTiueckast padotaNe4.
29  Ulpakmuueckaa padoma Ne4. PymeHneskcnepuMeHTAIbHBIX 33]1a4 10 TeMe« Kucnopon n §21 ynp2,5, Tect
cepa»
30  [lonmoxxenue a3ota u Gochopa B IEPHOANYECKON CHCTEME XUMHUECKUX IEMEHTOB , cTpoeHue (§23 ymop 2-3
MX aTOMOB. A30T: CBOMCTBA U NPUMEHEHHE
31  |Ammuak. Pusndeckuen XuMudeckue cBoifcTpa. [lonyyennen npumeHeHne §24 tect IIpakTHueckas padbota
Ne5
32  \[Ipakmuueckasn paboma Ne5 IlonydyeHne aMMHaKka HU3y4eHHE €r0 CBOWCTB TeTpaab




33  (Conu aMMOHMUS §26 ymp 4-
S, TecT
34 |A3zotHas kuciora. CtpoeHue MoseKyIbl. CBOMCTBA pa30aBIeHHON M KOHIICHTPHPOBAHHON §27 ynp S,tect
Q30THOM KHCIIOTHI
35  |Conu a30THOM KHUCIOTHI. A30THBICY10OpEHUSI. §28 ymp 2-3
36 |[@ochop. Amnorponusihochopa. Croiicta pochopa §29 ynp 3-
4, TecT
37  |Oxcun pochopa (V). Dochopnas kucinora uee co. DochopHbIe yI0OpEeHHUS. §30 ymp 2-4
38  [[lonmoxeHue yriepojau KpeMHHUsI B IIEPUOINYECKON CUCTEME XUMUYECKUX JIEMEHTOB , §31
CTPOCHHEHNX aTOMOB. AJUIOTPOIHSI yTiepoia
39  [Xummuueckue cBoOWCTBayriepoaa. AacopOmusi. §32 ynp 7,tect
40  |VrapHhblii ra3 : CBOMCTBA, (U3HOJOTUUECKOCICHCTBHE §33 Tect
41  |Yrnekucnslii ra3. YronpHas KuciaoTa u eecoiu. Kpyrosopor [MpakTuueckast pabotaNe6
yTJiepojia B IpUpPOJIE.
42  lpakmuueckan padoma No6 Ilonyuenue okcuna yriepoaa (IV) u u3ydeHue ero CBOWCTB. §34 ymop 3
Pacrnio3HaBaHNe KapOOHATOB. §35 TeTpans
43 Kpemnwuii u ero coenunenus. Ctekio.llemenT. 837, 38
yrp3, TecT
44 O0600611IeHNEe IO TeMe« HeMeTams» TeTpajb
45 O060061eHMEe IO TeMe« HeMeTamsy TeTpaib
46  |KourtpoJasHas padoraNe2 o reme« Hemeramis
47  [lonoxxeHHEe METAJUIOBB NEPUOINYECKON CUCTEME XUMUYECKUX 3nemeHToB J[. 1. §39 ymp 5-
MenneneeBa.Merannnueckas cBs3b. @usnueckue cBoiictsaMeTaioB. CILIaBbl METAJIIOB. 6, §42
48 HaxoxaeHre MeTauioBB MPUPOJIE U 00IIHE CTIOCOOBI UX TTOTYYESHHUS. 840
49 [ XuMmunyeckue cBoiicTBaMeTaIIOB. Pl akTHBHOCTH §41 ynp 3

( TIEKTPOXUMHUYECCKUNPS HAPSDKCHH ) METAJIJIOB




50  |[lenoyHbie METAIIBI: HAXOXKICHUE B IPUPOJE, PU3HUCCKHUEH XUMHUYECKHUE CBONCTBA §43 ymp 5-6

51  |Oxcuasl ¥ TUAPOKCUABIIIEIOYHBIX MeTa/UI0B. [I[pruMeHeHne meI0uYHbIX METAJIJIOB §43, TeTpanp

52  |[lenouyno3emensHbie MeTaiuibl. Haxoxnenue B npupoae. Kanbuuii u ero coeiuHeHus. §44 ynp 3-4, §45
PKecTkoCTh BOJIBI M CITIOCOOBI €€ YCTpaHeHHS

53  |Amomunuii. Haxoxnaenue B mpupoje. CBOKWCTBaaIFOMUHUS §46 ymp5,8,Tect

54  |AMdOTEpHOCTh OKCHIaW THAPOKCHIA ATFOMUHUSI. § 47 ynp

3,5

55  [Keneso . Haxoxnenue B mpupoje. CBolicTBaXkesnesa. §48, Tect

56  |CoenuHeHHs >Keme3a. [TpakTuueckast pabota No7

57  [lIpakmuueckaa padoma Ne7 Peuienue 3KCriepuMEHTaIbHbIX3a/1a4u 110 TeMe « MeTallibl U uX §49 ynp 3-4, Tect
COCTUHEHUS

58  [[MoxaroroBka K KOHTPOJIBHOMI paboTte 3 TeTpaIb
o TeMe « MeTtasuibiy

59  [[loaroroBka K KOHTPOJIbHOW padoTe3mno Teme « MeTais» TeTpajb

60  [KonTpoJabHasi padoraNe 3 no Teme « MeTtamibny

61  |Opranmyeckas XuMus. Y TII€BOJTOPOIBI. §51,52
[IpenenbHbBIE (HACHIIEHHBIE) YTIIEBOAOPOIbl. HenmpenenbHble (HEHACHIIIEHHBIE) §53 ymp 4-5
YTJIEBOJIOPOJIBI. §54

62  [[IpousBoansie yrieBoaopoaoB.CrupTsl. Kap6oHOBBIE KMCIOTHL. ClI0KHBIE 3(DUPBHI. §55, Tect
Kupsl.

63  |YraeBoapl. AMuHOKHCIOTHL. benkullommepsr. §57 §58

64  [AroroBasi npoMe:KyTOYHAs aTTecTanus B GopMe KOHTPOIHHOU pabOThI

65  |Ananu3 KOHTpoOJbHOU paboThl. Pemienne 3anauy.
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