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HOACHUTEJIBHAA 3AIINCKA

[IporpamMma 1Mo XUMHHM Ha ypOBHE OCHOBHOTO OOIIero oOpa3oBaHHs COCTaBJI€HA Ha OCHOBE TpeOOBaHUI K pe3yabTaTaM OCBOEHHUS OCHOBHOM
00pa3oBaTebHON MPOTPaMMBbl OCHOBHOTO 0011ero oopaszoBanus, npeactaBieHHbIX B PI'OC 00O, a takxe Ha OCHOBE (peaepabHOM paboyei mpor paMMBbl
BOCITUTAHMS U ¢ YIETOM KOHIIEIIITUY TIPETIOIaBaHus YUeOHOTO MpeaMeTa «XUMHs» B 00pa3oBaTeNIbHBIX opranm3anusix Poccuiickoii @enepanuu. [Iporpamma
Ham#caHa C y4eTOM HCIIOJIb30BaHus nuppoBoro obopynoBanus «Touka pocTay.

[Iporpamma mo XuMuu Aa€T NpPEACTaBICHUE O IEJIX, OOmel cTpaTernd oOy4deHHUs, BOCIIUTAHUS U Pa3BUTHs OOYYaIOUIMXCS CPEACTBAMHU y4eOHOTO
IIpeMeTa, yCTaHABJIUBAET 0053aTelbHOE IPEIMETHOE COJEpKAHUE, ITPELyCMAaTPUBAET PaCIIpeielIeHHe €ro Mo KjlaccaM U CTPYKTYpUpPOBAaHUE IO pazjiesiaM U
TéMaM MpOrpaMMbl IO XUMUH, OINpEAEseT KOJIWYECTBEHHbIE M KAueCTBEHHBIE XapaKTEPUCTHUKU COJEpKaHUS, PEKOMEHIYEMYI0 IOCIEeI0BATEIbHOCTh
U3YYEHUS XUMHUU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTUKM y4eOHOIO MpoIlecca, BO3PACTHBIX 0coOEHHOCTeW oOydaroniuxcs,
onpezensieT BO3MOKHOCTH NpeAMETa Ui peau3aliuu TpeOoBaHHU K pe3yJbTaTaM OCBOEHHSI OCHOBHON 00pa30BaTeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO
obuiero oOpa3oBaHMs, a TaKkKe TpeOOBaHMN K pe3ynbTraTaM OOy4eHHs XUMUU Ha ypOBHE Leled M3ydeHMs] IpeaMeTa M OCHOBHBIX BHJIOB Y4EOHO-
M03HABATEIbHOMN JEATEIbHOCTH 00yYaIOIerocs o0 OCBOEHUIO YYEOHOTO COIEP KAHMSL.

3HaHHE XUMUU CIIY’)KUT OCHOBOM U1 POPMHUPOBAHUS MUPOBO33PEHHUS 00YyUaIOLIErocs, ero MpeicTaBIeHui 0 MaTepruaIbHOM €IUHCTBE MHUPa, BaXH YIO
poJib urparot opMHUpyeMble XUMUEH MPECTaBICHUS O B3aUMOIIPEBPAILICHUAX SHEPTUU U 00 3BOJIIOLMHU BEUIECTB B MPUPOJIE, O MYTSAX PEIICHUS I100aTbHBIX
po0sieM YyCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM, SJHEPTETUYECKOM, MUIIEBON U KOJIOTHYECKON O€301MacHOCTH, MPOOIJIEM 3/IpaBOOXPaHEHHUS.

OBIIAA XAPAKTEPUCTHUKA YYEBHOT'O IPEJIMETA «XUMMWS»

Bxuiag yuebHoro npeamera «XuMus» B JOCTHKEHUE 1€ OCHOBHOTO 00IIero oopa3oBaHusi 00yCJIOBIEH BO MHOTOM 3HAY€HHEM XMMUYECKOW HAayKu B
MO3HAHUU 3aKOHOB MPUPObI, B PAa3BUTUH MTPOU3BOAUTEIBHBIX CHII OOLIECTBA U CO3JaHUH HOBOW 0a3bl MaTepHAIbHOM KYJIbTYpBHI.

XUMHS Kak 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK paclpocTpaHWiIa CBOE BIMSHHE HAa BCe O0JIACTH YeNOBEYECKOrO CYIIECTBOBAHMS, 3ajajia HOBOE
BUJICHUE MUPA, CTala HEOTHEMJIEMbIM KOMIIOHEHTOM MHUPOBON KYJIbTYpPbI, HEOOXOJUMBIM YCIIOBUEM XU3HU OOILIECTBA: 3HAHUE XUMHHU CIY>KUT OCHOBOM st
(dbopMHUpOBaHMST MHPOBO33PEHHSI 4YEJIOBEKAa, €ro MPEJACTaBICHUNA O MaTepUaJbHOM €AMHCTBE MHpPA; BAXHYIO POJIb WUrpaloT (opMUpYyEMble XUMHEH
MIpe/ICTaBJICHMS O B3aUMOIIPEBPAIICHHUSIX YIHEPTHH U 00 IBOJIIOLUU BEUIECTB B IPUPOJIC; COBPEMEHHAs XMMUS HalpaBiieHa Ha pellleHue rI00anbHbIX IpobiieM
YCTOWYMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPbEBOI, SJHEPTeTUUECKOW, MUILIEBON U SKOJOTMYECKON O€30IMacHOCTH, TPOOIIEM 3/IpaBOOXPaHEHHUS.

B ycnoBusix Bo3zpacTaroiero 3Ha4eHusl XMMHH B JKU3HHU OOLIECTBa CYHIECTBEHHO MOBBICUIIACH POJIb XMMHUYECKOro oOpa3oBaHus. B miane coumanuzanuu
OHO SIBJISIETCS] OJTHUM U3 YCIOBUN (DOPMUPOBAHUS MHTEIUIEKTA JIMYHOCTA U TAPMOHUYHOTO €€ Pa3BUTHSI.

CoBpeMEHHOMY YE€JIOBEKY XUMHUYECKHE 3HaHUS HEOOXOIUMBI A MPHOOpeTeHUs OoOLIEKYIbTYpPHOTO YPOBHS, TMO3BOJSIOLIETO YBEPEHHO TPYIUTHCS B
COLIMyME M OTBETCTBEHHO Y4acTBOBATh B MHOTOOOPa3HOU >KM3HM OOIIECTBA, JJS OCO3HAHUS BAXXHOCTU Pa3yMHOTO OTHOIIEHHUS K CBOEMY 3J0POBBIO U
3JI0pPOBBIO IPYTUX, K OKPY)KAOIIel MPUPOTHON cpesie, Uisi TPaMOTHOTO MOBEACHUS MPU KUCIIOJIb30BAHUHU PA3IMUHBIX MAaTEPHAIOB U XMMHUYECKUX BEIIECTB B
MMOBCETHEBHOM KU3HU.

XuMuyeckoe 00pa3oBaHHE B OCHOBHOM IIKOJE SBIsETCS 0a30BBIM MO OTHOIIGHHWIO K CHCTEME OOIIero XMMH4Yeckoro ooOpaszoBanus. [lostomy Ha
COOTBETCTBYIOIIIEM €My YypPOBHE OHO pealu3yeT MpHUCYIIHe OOIMIeMy XHMHYECKOMY OOpa30BaHHMIO KIIOYEBBIE IICHHOCTH, KOTOPBIE OTPaXKAIOT
rocy/lapcTBeHHbIE, OOIIECTBEHHbIE U UHAMBHIyalbHbIE TOTPEOHOCTH. DTUM OMPENENSIETCS CYIIIHOCTh O0IIel cTpaTeruu 00y4eHusl, BOCIUTAHUS U Pa3BUTHS
oOyuaronuxcs cpeiCTBaMU yUeOHOTO MpeaMeTa «XUMHUSD.



W3yuenne mnpenmera: - CHOCOOCTBYET peau3allii BO3MOXKHOCTEH UIs camMOpa3BUTHS U (HOPMHUPOBAHMS KyJAbTYpHl JIMYHOCTH, €€ oOmed u
(GyHKIMOHATBHON TPAMOTHOCTH;

- BHOCHUT BKJIaJ B (DOPMUPOBAHUE MBIIIJICHUS] W TBOPUYECKUX CIIOCOOHOCTEH OOYyYarOImIUXCsl, HABBIKOB UX CAMOCTOSITEILHOM yU4eOHOU NEeATEIIbHOCTH,
IKCMIEPUMEHTAIBHBIX M HCCIICIOBATEILCKIX YMEHHM, HEOOXOAMMBIX KaK B TIOBCETHEBHOM KU3HHU, TaK M B MPOPECCHOHATLHON IEATEITHBHOCTH;

- 3HAKOMHUT CO CIENU(UKOW HAyYHOTO MBIIUICHUS, 3aKJIAIbIBACT OCHOBBI IIEJIOCTHOTO B3IUIAJA HA C€JIMHCTBO MPHPOJBI M YEJIOBEKa, SBISICTCS
OTBETCTBEHHBIM 3TArlOM B (JOPMUPOBAHUH €CTECTBEHHO-HAYYHOH TPAaMOTHOCTH O0YUYaOIUXCS,

- crmocoOcTByeT (OPMHPOBAHHUIO IICHHOCTHOTO OTHOIICHHSI K €CTECTBEHHO-HAyYHBIM 3HAHHSM, K MPHPOJAE, K YEIOBEKY, BHOCUT CBOW BKIAJ B
9KOJIOTMYECKOEe 00pa30BaHUE 00yUaOLIUXCA.

Jlanuble HarpaBiieHHUs B OOyYE€HUHM XMMHUHU OOECIEUMBAIOTCS CIENU(PUKON COoAepKaHUus ydeOHOTO MpeaMeTa, KOTOPBIM SBISETCS Meaaroruyecku
aJanTUPOBAHHBIM OTPAKEHUEM 0a30BOM HAYKM XUMUH HA OTIPEICTIEHHOM JTare e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO 00IIEr0 00pa30BaHUs OPUEHTUPOBAH Ha OCBOCHUE OO0YJAIONTUMHUCS CHCTEMbI TIEPBOHAYATBHBIX MOHATHI XUMUH,
OCHOB HEOPraHMYECKON XUMUU U HEKOTOPBIX OTJEIBHBIX 3HAYUMBIX MTOHSATHN OPTaHUYECKON XUMHUH.

CrpykTypa cojaep)KaHHs MPOrpaMMBbI 10 XUMHUHU cHOopMHUpOBaHA Ha OCHOBE CHCTEMHOTO Mojxojaa K e€ u3ydeHuto. CoJep)KaHuE CKIIaJbIBaeTCA U3
CHUCTEMBI TIOHSATHH O XUMHUUYECKOM 3JIEMEHTE W BEIIECTBE M CUCTEMBI MOHATUNA O XUMHUYECKOW peakiuu. O0e 3TH CHUCTEMBI CTPYKTYPHO OPTraHM30BaHbBI 1O
MPUHIIUITY TIOCIIEIOBATEIHFHOTO PAa3BUTHS 3HAHUI HAa OCHOBE TEOPETUUYECKUX TIPEICTABIICHUA PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCEr0 €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsSI O CTPOCHHH aToMa U XMMUYECKOU CBSI3H;

— IPEJCTaBICHUN 00 AIEKTPOIUTUUECKON AUCCOIMAIIMY BEIIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUS pacCMaTPUBAIOTCS HA OCHOBE SMIIMPUYECKH IMOJIYYEHHBIX M OCMBICIEHHBIX (DaKTOB, pa3BUBAIOTCSA MOCIEAOBATEIbHO OT
OJIHOTO YPOBHS K APYroMY, BBIMOJHAS (DYHKIMH OOBSCHEHHS U MPOTHO3UPOBAHMS CBOICTB, CTPOCHHUS M BO3MOXKHOCTEH MPAKTUYECKOrOo MPUMEHEHUS U
MOJIy4YEHUS] U3Y4aeMbIX BEIIECTB.

OcBoeHue nmporpaMmbl 10 XUMUHU COCOOCTBYET (POPMUPOBAHUIO MPEACTABICHUSI O XUMUYECKOM COCTABIIAIONIEH HayYHOU KapTUHBI MUPA B JIOTUKE €&
CUCTEMHON HpPHUPOJbI, LIGHHOCTHOTO OTHOIICHHS K HAYYHOMY 3HAHUIO M METOJaM IO3HAaHWs B Hayke. M3yueHue XUMHMM MPOUCXOIUT C MPUBICUEHUEM
3HAHUH U3 paHee U3YUYCHHBIX YUEOHBIX IpeaMeToB: «OKpyxaronuii Mup», «buosnorus. 5—7 kmacce» u «Pu3nka. 7 Kiacey.

HEJIX U3YYEHHUSA YYEBHOI'O IPEIMETA «XUMMS»

HpI/I HU3YYCHUU XUMUHN ITPOUCXOOUT q)OpMI/IpOBaHI/IC 3HAaHUH OCHOB XMMHYECKOM HayKHU KakK obnactH COBPEMCHHOI'O €CTCCTBO3HAHM, HpaKTquCKOﬁ
ACATCIBHOCTH 4YCJIOBCKA U KaK OJHOI'O U3 KOMIIOHCHTOB MHpOBOﬁ KYJIbTYPBI. 3az(aqa yqe6H0r0 npeamMeTa COCTOUT B (I)OpMI/IPOBaHI/II/I CHUCTCMbI XUMHNYCCKUX
3HAHUM — BOKHEHUIITNX (I)aKTOB, HOHHTHﬁ, 3aKOHOB U TCOPCTHUUYCCKUX HOHOX(@HHﬁ, AOCTYIIHBIX O606H.[€HI/II71 MHPOBO33PCHUYCCKOI'O XapaKTECPa, A3bIKa HAYKH,
B HpI/IO6H_IeHI/II/I K HAYyYHBIM MCETOJaM IMO3HAHUA MTPpU U3YYCHUU BCHICCTB U XUMHNYCCKUX peaKHHﬁ, B q)OpMI/IpOBaHI/II/I " PAa3BUTHUHU [MO3HABATCIILHBIX YMeHI/Iﬁ n
HUX MMPUMCHCHUHU B y‘le6H0-H03HaBaTeJ'ILHOfI u y‘Ie6H0'I/ICCHC)IOBaTeHLCKOI7I ACATCIIBHOCTU, OCBOCHHU IIpABUJI 0e30I1acHOTO 06pa1ueHI/151 C BCIICCTBAMH B
MMOBCEIHEBHOM KU3HU.

Hapsmy C OTUM LCJIN U3YUYCHU IPCAMETA B IPOTrpaMME YTOUHCHBI U CKOPPCKTHUPOBAHBI C y‘léTOM HOBBIX ITPUOPUTETOB B CUCTCME OCHOBHOI'O O6II.[€FO
O6paSOBaHI/ISI. CCFOJ_'[HH B O6pa3OBaHI/II/I 0c000 3HAYMMOM HpI/I3HaéTCH HAITpaBJICHHOCTb O6y‘{eHI/I$I Ha Ppa3sBUTHUC U CAMOPA3BUTHUC JIMIHOCTHU, (I)OpMPIpOBaHI/Ie



e MHTEUIeKTa U o0uiei KynbTypel. OOydeHre YMEHHMIO YYUTBCS U MPOJOJDKATh CBOE 00pa3oBaHUE CAMOCTOSATENILHO CTAHOBHUTCS OJHOM M3 BaKHEHIIMX
GbyHKIMH y4eOHBIX TPEIMETOB.

[Tpu n3yyeHnn XMMUU Ha YPOBHE OCHOBHOTO O0ILET0 00pa3oBaHMs BaXKHOE 3HAUYCHHE PUOOPEITH TaKue eI , KaK:

— (opmMHpOBaHUE WHTEIUIEKTYaTbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K caMOOOpa30BaHUIO, COTPYAHUUYECTBY, CAMOCTOSITEILHOMY NPUHITHIO PELICHHI,
CIOCOOHOM aIanTHPOBATHCS K OBICTPO MEHSFOIIUMCS YCIOBHSM KH3HH;

— HaIlpaBJIEHHOCTh OOyYECHHs Ha CHUCTEMAaTHYECKOe IMPHOOUICHHE OOYYaloImMXCS K CaMOCTOSITENbHON IO3HABATEIbHON NEATEIbHOCTH, HAYYHBIM
METO0/1aM NO3HaHUsl, (POPMUPYIOLIUM MOTHBALMIO U PA3BUTHE CIOCOOHOCTEN K XUMUMU;

— ofecrieueHne yCIOBHUH, CIOCOOCTBYIOUIMX HMPUOOPETEHHIO OOYYaIOIMMUCS OMbITa Pa3HOOOpPA3HOW NEATENbHOCTH, MO3HAHMS M CaMOIO3HAHMS,
KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIETEHIIHI), IMEIOIIUX YHUBEPCAIbHOE 3HAUEHHE [Tl pa3JIMUHbIX BUIOB JESATEIHOCTH;

— (QopmupoBanue o6meld (yHKIMOHAIBbHOW M €CTECTBEHHO-HAy4YHOH TI'paMOTHOCTH, B TOM YHUCJIE yYMEHUN OOBSCHATH M OLICHMBATh SIBJICHUS
OKPY’KaIOILIEr0 MHUPA, UCHOJb3Ysl 3HAHUS U OIBIT, NOJy4YEHHBIE NPU U3YUYEHUU XMUMHH, IPUMEHATh UX MPU PElIEHUH MpoOsieM B MOBCEJHEBHOM JKU3HU U
TPYIOBOM JEATENBHOCTH;

— ¢dopMupoBaHHE Yy OOyYarONIMXCS T'YMAaHUCTHYECKUX OTHOIICHWH, MOHMMAHHS LIEHHOCTH XMMHYECKUX 3HAHUM I BBIPAaOOTKH 3KOJOTHYECKH
1[€JIECO00Pa3HOrO NOBECHUS B OBITY M TPYLOBOM AEATEIILHOCTHU B LIEISIX COXPAHEHUS CBOETO 3/I0POBbs M OKpPYXKAIOIEH MPUPOJAHOM Cpeibl;

— pa3BUTHE MOTHBALUM K OOYyYEHMIO, CIOCOOHOCTEM K CaMOKOHTPOJIIO M CaMOBOCIMTaHHIO Ha OCHOBE YCBOEHHs OOIIEYEOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPO(dUJIs U HAIIPABJICHHOCTH JTATbHEUIIETO 00ydeHHUs.

MECTO YYEBHOT' O IPEJIMETA «XUMMWs» B YYHEBHOM IIVIAHE

OO6mree yncIo 9acoB, OTBEACHHBIX JIJIS M3YYCHHUS XMMUHU HAa YPOBHE OCHOBHOTO 00111eT0 00pazoBanusi, coctaisieT 136 yacos: B 8 kiacce — 68 gacos (2
yaca B HEJIENI0), B 9 kimacce — 68 yacoB (2 4yaca B HEJIEINIO).

JJISA PEAJIMBALIUUA ITPOI'PAMMBI UCITOJIB3YETCAH YMK

Xumus. 8 kitace. Y4eOHUK a1 001meo0pa3oBaTenbHbIX opranusammii/ Pymsuruc I'.E., ®enpaman @.1°.- M.: [Ipoceemenune, 2017- 207 ¢
Xumus. 9 kiace. YueOHuk a1 o61eoopazoBatenbHbix opranusanuit/ Pymsuruc I'.E., ®enpaman @.1°.- M.: [Ipocsemienne, 2017- 208c

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

8 KJIACC

I'apa H.H. Xumus: ypoku B 8 kinacce: nocodue i yuurens. — M.: IIpocsenienne Xumus. Jlugaktuueckuii Matepuai. 8 - 9 kiaccsl: nocoOue ajs yauTenei
oOmeoOpa3oBarenbHbIX yupexaeHuit / A.M. Pageuxwuii. — M.: IIpocBemienue, Psioos M. A. C60pHUK 3a7a4 U yIIpakHEHHUH 1Mo XUMHUU. 8-9 Kiacchl.- M.:
Ok3ameH

3amauHuK ¢ «IOMOIIHUKOMY». 8-9 kmaccel. ABTophsl: ['apa H.H., I'aGpyceBa H.U. 3anumatensHble 3aganus ¥ 3¢ ¢eKTHbIe ONbIThI M0 XUMHM. CTenHH
3annmarenpHas xumus. 8-11km. B 24. U.1 Jleencon U.A 1996 -176¢.djvu



9 KJIACC

I'apa H.H. Xumusi: ypoku B 9 kinacce: nocodue i yuurens. — M.: IlpocBenienne Xumus. JugakTuyeckuii Matepuai. 8 - 9 kimaccel: mocoOue ajs yauTenei
obmieoOpazoBarenbHbIX yupexacHuii / A.M. Pagenkuii. — M.: TlpocBemenue, Ps6os M. A. COOpHUK 3a7qad U YIPaXKHEHHH MO XUMHH. 8-9 Kimacchl.- M.:
DK3ameH

3amauHuK ¢ «OMOIIHUKOMY». 8-9 kmaccel. ABTopsl: ['apa H.H., ['abpyceBa H.U. 3anumatenvHble 3amanust ¥ 3¢¢GeKTHbIE ONbITH M0 XUMHuH. CTenHH
3aammarenpHas xumus. 8-11xm B 249, U.1 Jleencon U.A 1996 -176¢.djvu

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

8 KJIACC

«Enunas kosutekius nupoBbIx 00pa3oBaTeNbHBIX pecypcoBy - http://school-collektion.edu/ru «®enepanbHblii HHCTUTYT MEAArOTHUYECKUX U3MEPCHHID) -
http://www.fipi.ru «®enepanbHbiii IIEHTP HHOOPMAITMOHHBIX 00pa30BaTEIBHBIX pecypcoBy - http://fcior.edu.ru

https://proshkolu.info — «QnekrponHoe mepuomuueckoe uzmanue» Ccollege.ru - pasgen "OtkpeiToro komwiemka' mo xumun. On-line TecTupoBaHue
(HeobOxomuma peructparnms). sSchool-sector.relarn.ru - Caiit conepxut TekcToBbIe U Tpadudeckue Marepuains ( school-sector.relarn.ru ).

Bce 3T MmaTepuainsl pa3MerieHsl 1 o agpecy - informika.ru

http://experiment.edu.ru

http://chemistry.narod.ru

http://him-school.ru

9 KJIACC

«Enunas xosutekius nupoBbIX 00pa3oBaTebHBIX pecypcoBy - http://school-collektion.edu/ru «®enepanbHbIii HHCTUTYT MEAArOTHUYECKUX M3MEPCHHID) -
http://www.fipi.ru «®enepanpHblii eHTp HHGOPMAIIMOHHBIX 00pa3oBaTeIbHBIX pecypcoBy - http:/fcior.edu.ru

https://proshkolu.info —«QnekTpornoe mnepuoanueckoe wm3manme» Ccollege.ru - pasmen "OtkpeiToro koiviemka" mo xumuu. On-line TecTupoBaHme
(reoOxoauma peructparms). school-sector.relarn.ru - Caiit comeput TekcTOBbIE M Ipaduueckue marepuainsl ( school-sector.relarn.ru ). Bee atu marepuab
pa3MelieHsl 1 o ajapecy - informika.ru

http://him.1september.ru

http://www.chemnet.ru

http://school-sector.relarn.ru/nsm/
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COJEP)KAHUE YYEBHOI'O ITIPEJIMETA

8 KJIACC

IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XMMHHM B )U3HU YeloBeKa. XUMHMs B cucTeMe Hayk. Tena u BemiectBa. @U3ndecKre CBOWCTBA BEIIECTB. ArperarHoe COCTOSIHUE
BewecTB. [loHsATHE 0 MeTOJaX o3HaHUs B XuMuu. UucTele BemecTBa U cMecH. CriocoObl pa3JiesieHusl CMeCei.

ATOMBI 1 MOJIEKYJIB. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIC U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunyeckass GopMmyiaa. BalleHTHOCTh aTOMOB XMMMYECKHUX JIEMEHTOB. 3aKOH IOCTOSIHCTBAa cocTaBa BemiecTB. OTHOCHUTENbHAs aTOMHas Macca.
OTtHOcuTeNbHAA MOJEKYIIsSIpHas Macca. MaccoBast 10J11 XUMUYECKOT0 2JIEMEHTA B COCTUHEHUU.

KonunuectBo BemectBa. Mousib. MouisipHast Mmacca. B3auMocBsi3b KOJM4eCcTBa, MacChl U YKciia CTPYKTYPHBIX €IMHULL BellecTBa. Pacuérel o Gpopmynam
XUMHNYCCKHUX COC}II/IHCHI/II\/'I.

du3nuecke W XUMHUYECKHE SBICHHSA. XHUMHUUYECKas peakuuda u eé IMPU3HAKH. 3akoH COXpaHCHHUA MacCChbl BCIUICCTB. XUMHUUIecKHe YpaBHCHUS.
Knaccudukanus XuMuyeckux peakiui (COequHEeHMs, pa3oKeHus, 3aMellleHus, 00MeHa).

Xumuueckuit ykcnepumenm (ucnonvzosanue yughposozo obopyoosanus « Touka pocmay):

3HAKOMCTBO C XMMHMUYECKON MOCYI0H, mpaBujiaMu paOoThl B Jaboparopuu U npuémMamu oOpaiieHus ¢ 1abopaTOpHbIM 00OpYAOBaHHEM, U3YyYEHHUE U
onucaHue (U3NYECKUX CBOWCTB 00pa3lOB HEOPraHMUYECKHX BEILIECTB, HAOMIOJCHHE (U3UYECKUX (IJIaBJIEHUE BOCKA, TassHUE JIbJa, PACTUPAHUE caxapa B
CTYIKE, KUIIEHUE U KOHJAEHCALMs BOJbI) U XUMUYECKUX (TOPEHHE CBEUYH, IPOKAIMBAHNE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBHE MeJa ¢ KUCIOTOM) SBIEHUMN

(Hamuux memnepamyper niamuHo6uiii), HabMOAEHUE ¥ OMMCAHUE MPU3HAKOB TIPOTEKAHMS XMMMUYECKUX Peakiuil (pasnojkeHHe caxapa, B3aMMoJIeHCTBHE
CEpHOM KHMCIOTHI C XJOPUA0M Oapus, pasnokeHue ruapokcuaa meau (I1) mpu HarpeBanuu, B3auMoaeiicTBue keesa ¢ pacrsopom conu meau (1) - (Jamuux

6bICOKOIl MeMnepamypbl mepmonapubiil), U3ydeHHe CIOcO60B pasjesieHus cMeceil: ¢ MOMOIIbI0 MAarHUTa, (GUILTPOBAHHUE, BHITAPUBAHHUE, JUCTHILIALLS,
Xxpomarorpadus, IpOBEAEHUE OYMCTKH MOBAPEHHOM coyu, HAOMIOJEHHE M OIMCAHUE PEe3yJbTaTOB IPOBEACHUS OIBITA, HIUTIOCTPUPYIOIIETO 3aKOH
COXpaHEHMs MacChl, CO3aHUE MOJETIEH MOJIEKY (LIIapOCTEPKHEBBIX).

BaxuHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BellecTB

Bozayx — cmech razos. Coctas Bozayxa. Kucnopoa — anemeHT u npocroe Beniectso. HaxoxaeHue kuciaopoja B Ipupoie, GU3NUECKUe 1 XUMHUUECKHe
cBoiictBa (peakuuu ropenus). Oxcunsl. [Ipumenenue kuciaopona. CrnocoObl NOTY4EHHUS KHUCIOpoAa B J1a0OpaTOpHM M MPOMBINUIEHHOCTH. KpyroBopor
Kucinopoza B npupoze. O30H — ajioTponiHast MoAUGUKALMSL KUCIOpOa.

TennoBoii 3¢hhexT XuMHUUYeCKol peakluy, TEPMOXUMUUECKUE YPABHEHUS, IK30- U SHIOTEPMHUUYECKHE peakuuu. TOmInBO: yroyib U MeTaH. 3arpsi3HeHue
BO3/yXa, YCHJIEHHE TapHUKOBOrO 3 deKTa, pa3pylIeHHe 030HOBOTO CIIOSL.

Bopopox — snemeHT M mpocrtoe BemecTBo. HaxoxaeHue Bopopoaa B MpHupoje, (pusnyeckre M XMMHMYECKHE CBOMCTBA, NMPUMEHEHME, CIIOCOObI
nostydenus. Kuciaotsl u coun.

MonsipHblil 00bEM ra3oB. Pacu€Tbl M0 XUMHUUECKUM YpaBHEHHSIM.

®usnueckue cBOMCTBAa BOJbL. Bonma kak pactBopurenb. PactBopbl. HachlllileHHBIE M HEHACBILIEHHBIE PAaCTBOPHI. PacTBOPUMOCTBH BELIECTB B BOJE.
MaccoBast 10151 BEIIECTBa B pacTBOpe. XUMHUYECKUE CBOMCTBA BoAbl. OcHOBaHMs. Posib pacTBOpOB B MPUPOJE U B JKU3HM 4esoBeka. KpyroBopot Bosl B
IIpUpOAE. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OYMCTKA IPUPOIHBIX BOJ.



Knaccugukanus neopranndeckux coenuHeHuil. Oxcunpl. Kiaccudukanus oKcHIOB: cojeoOpasyromue (OCHOBHBIC, KHUCIOTHBIE, aM(pOTEpHBIE) U
HecoJieoOpazyromue. Homenkinarypa okcuaoB. @u3ndeckne U XUMHYECKHUE CBOMCTBA OKCUIOB. [lomydeHrne oKCHIoB.

OcHoBanwms. Knaccudukarusi ocHOBaHUMI: MIEN0YM U HEpacTBOpUMBIC ocHOBaHUs. HomeHknarypa ocHoBaHUH. DU3NYECKUE U XUMHUYECKUE CBONCTBA
ocHoBaHui. [losyyeHne oCHOBaHUH.

Kucnotel. Knaccudukammst xucinor. Homenkmarypa kuciaor. Dusznyeckue M XHUMHUYECKHE CBOMCTBA KHUCIOT. Psm aktuBHOcTH MertayuioB H. H.
bekerona. [lonyyeHne KUcCIoT.

Conu. Homenxknarypa coneil. @u3nueckue U XuMudeckue cBoiictsa cojeil. [lonyduenue coneil.

I'enernueckas cBs3b MEXKAY KacCaMU HEOPTraHUYECKUX COEAUHEHUN.

Xumuueckuit 3xkcnepumenm (ucnonvzosanue yugphposozo obopyoosanus « Touka pocmay):

KaueCTBEHHOE OIpe/IeJIeHUE COJIep’KaHusl KHUCIOpOJa B BO3JyXe, IOJIydeHHe, cOOMpaHMe, paclo3HaBaHHME M HU3y4YE€HHE CBOMCTB KHCIOpOJa,
HaOJII0/IeHNEe B3aUMOJEHUCTBUS BEUIECTB C KHUCIOPOJOM U YCJIOBHS BO3HHUKHOBEHMSI M IpEKpalleHUs ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3laMu
OKCHJIOB U ONHCaHUE UX CBOMCTB, MOIy4YeHUE, COOMpaHNe, paclio3HaBaHNE U U3y4EHHUE CBOMCTB BOJOPO/ia (TOpEHUE), B3aMMOJIEHCTBHE BOJOPOIA C OKCUIIOM
Mean (II) (Bo3MOXKHO WHCMONBb30BaHKWE BUJEOMATEpUaIOB), HaAOMIOJEHHE O0O0pa3lloB BEIIECTB KOJMYECTBOM 1 MOJIb, HCCIEAOBaHHE OCOOEHHOCTEH
pacTBOpEHHUsI BEIIECTB C Pa3IMYHON pacTBOPUMOCTHIO, MPUTOTOBIEHHE PACTBOPOB C OIpeneiIEHHOW MaccoBOl J0jeil pacTBOPEHHOIO BEIIECTBA,
B3aMMO/JICHICTBUE BOJIBI C MeTa/ylaMu (HaTpHEeM W KajblMeM), HCCIe0OBaHUE 00pa3lloB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIaccoB, HAOIIOJEHHE
M3MEHEHHs] OKPACKM WHAWKATOPOB B pacTBOpax KHUCIOT M mienoueit (Jamuux pH), w3ydenune B3aumojeiictBus okcuaa meau (II) ¢ pactBopom cepHoit
KHCJIOTBI, KUCJIOT C METaJlllaMu, peakluii HelTpaau3aliy, MoydeHue HepacTBOPUMbIX OCHOBAHUMN, BBITECHEHUE OJTHOTO MeTajljla APYrUM U3 PacTBOpPa COJIH,
penieHne HKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHelIne Ki1acChl HEOPraHUYECKUX COCTUHEHU .

Ilepuonuveckuii 3axkoH u Ilepuoauyeckas cucrema xumu4yeckux sjeMeHToB /. . MengesneeBa. CTtpoeHue aToMOB. XMMHUYECKAS CBA3b.
OKHCIMTEIbHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBpie MOMBITKK KJIacCUPHUKAIIMN XUMUYECKUX 3JeMeHTOB. [IoHsTHE O TpyIax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE U LIEI0OYHO3EMENbHbIE METAILIbI,
raJIOT€Hbl, UHEPTHBIE T'a3bl). DIEMEHTHI, KOTOpble 00pa3yloT aM(pOoTepHbIe OKCUIBI U THIPOKCH/IBL.

[lepuomuueckuii 3akoH. [lepuoanueckas cuctema xumudeckux snemeHtoB [[. M. MenneneeBa. KopoTkonepuoanas u AnuHHONEpHOHAS (HOPMBI
[Tepuoanueckoit cucrembl xumudeckux nemMenToB 1. 1. Menneneesa. [lepuoapt u rpynmnbsl. @u3nueckuid CMbICI MOPAIKOBOTO HOMEPA, HOMEPOB MEPUOIA U
TPYIIIBI 3JIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbIX siep. M3oTonbl. DnekTpoHbl. CTpoeHHE 3JIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMUYECKHX AJIEMEHTOB
[lepuoaunueckoii cucremsl J1. 1. MenaeneeBa. XapakTepuCcTUKa XMMUYECKOTO 3JIEMEHTA 1O ero noJjoxxkenuto B [lepuonnueckoii cucreme /1. 1. Menneneena.
3aKOHOMEPHOCTH U3MEHEHUS painyca aTOMOB XUMUUYECKHUX 3JIEMEHTOB, METANIMYECKUX U HEMETAINIMYECKUX CBOMCTB IO TPYIIAM U IEP UOAAM.

3nauenue Ilepuoamueckoro 3akona u lleproauyeckoil cUCTEMBbl XMMUYECKHUX BJIEMEHTOB /Il pa3BUTUs Hayku W npaktuku. [. M. MenneneeB —
YYEHBIN U IPAKIaHUH.

Xumuyeckas cBsizb. KoBajeHTHast (OJSIpHAS U HEMOJSPHAS) CBA3b. DIEKTPOOTPULIATEIBHOCTh XUMUYECKHUX dJIeMEHTOB. IOHHAS CBSI3b.

Crenenb okucnenus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakiuu. [Iporiecchl OKUCIeHs U BOCCTaHOBJIEHUs. OKUCIUTENN U BOCCTAHOBUTEINH.

Xumuueckuii IKcnepumenm:

M3y4eHHe 00pa3IoB BEIIECTB METAIJIOB M HEMETAIIOB, B3aUMO/ICHCTBHE THAPOKCUIA [IMHKA C PACTBOPAMH KUCIIOT U IEN0YeH, MPOBEJICHNE OIBITOB,
WJUTIOCTPUPYIOIINX TPUMEPBI OKUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIuii (TOpeHne, peakiiuy pa3iokKeHHsI, COSTUHEHUS).

Mesicnpeomemmnuoie céazu



Peanm3arust MeXIpEAMETHBIX CBSI3€H MPU W3YUYEHUU XMMHH B 8 KJIaCCE OCYIIECTBIISICTCS Yepe3 MCIOJIb30BaHNE KaK OOMIUX €CTeCTBEHHO--HAYYHBIX
MOHSATUMN, TAK U MOHSATUH, SABISIOMIUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO IIUKJIA.

OO0mue ecTecTBEHHO-HAYYHBIE TMOHATUS: HAYYHBINA (DaKT, THIIOTE3a, TEOPHs], 3aKOH, aHAIIU3, CHHTE3, KJIacCU(UKALUS, TIEPUOTNIHOCTh, HAOIIO/ICHNE,
9KCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOICIIb, SBIICHHE.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, ©30TOMbI, PATUOAKTUBHOCTh, MOJIEKYJIA, JIEKTPUUCCKUN 3apsi]l, BEIIECTBO, TEJIO,
00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, Ta3, ((U3MUeCKre BeTMYUHBI, SIUHUIIBI H3MEPSHHS, KOCMOC, TUTAHEThI, 3BE3/161, COJTHIIE.

buonorus: porocunTes, npixanue, ouocdepa.

I'eorpadusi: armocdepa, ruapochepa, MUHEPAITBI, TOPHBIC TIOPO,IBI, TIOJIE3HBIE HCKOIIAEMBbIE, TOTLTUBO, BOTHBIC PECYPCHI.

9 KJIACC

BemecTBo 1 XumMHuyecKasi peakuus

[Tepuoanueckuit 3akoH. [lepuonuueckas cuctema xumuueckux snemeHtoB JI. . MenzaeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHUU
CBOMCTB XUMHUYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KA, KaJbLHI U UX COCTUHEHUN B COOTBETCTBUU C MOJIOKEHUEM 3JIeMeHTOB B [lepuoanyueckoit
CHUCTEME U CTPOCHUEM MX aTOMOB.

Crpoenue BemiecTBa: BUIbl XUMHYECKOW CBSI3U. THIBI KPUCTATUIMYECKHX PEMIETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THIMA KPUCTAJUIMYECKON
PEETKY 1 BUAA XUMUYECKOU CBSI3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKUX BEIIECTB. XUMUYECKHAE CBOMCTBA BEMIECTB, OTHOCSIIIUXCS K PA3TMYHBIM KJIaCCaM HEOPTraHUIECKUX
COEIMHEHUH, TeHETUYECKas CBSI3b HEOPTaHUYECKUX BEILIECTB.

Knaccudukanus XuMrU4ecKuX peakiuii Mo pa3InyHbIM TpU3HaKaM (TI0 YUCITy U COCTaBYy YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, 1O TEIJIOBOMY 3 (eKTy,
10 M3MEHEHHUIO CTETCHEH OKUCICHUS XUMUUYECKHX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHIO KaTajau3aropa). DK30- W JHIOTEPMHYECKHE PEaKIIUH,
TEPMOXUMHUYECKHE YPAaBHCHUS.

[Tonatue o ckopoctd XuMHYeCKOW peakiuu. [loHsTHe 00 OOpaTUMBIX M HEOOPATUMBIX XUMHUUYECKHX peakiusx. [IOHATHE O TOMOTEHHBIX U
rereporeHHbIx peakuusx. [lonarue o kartanuze. IloHATHe O XMMHUYECKOM paBHOBecUH. DaKTOphI, BIUAIOIIME HA CKOPOCTh XMMHUYECKOM peakiuu u
MOJIO)KEHNE XUMHYECKOTO PAaBHOBECHSI.

OKHCIIUTETbHO-BOCCTAHOBUTENIBHBIC PEAKIIMH, DJIEKTPOHHBIN OallaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW peakiuu. CocTaBlIeHHE YpaBHCHUM
OKHCITUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIMMA ¢ HUCITOJIh30BAHMEM METO/Ia DJICKTPOHHOTO OasiaHca.

Teopust PIEKTPOTUTUYECKON NUCCOIUMALIUN. DIEKTPOIUTHI U HEANEKTPOIUThl. KaTHOHBI, aHHOHBI. MeXaHU3M AMCCOIMALMM BEUIECTB C Pa3InyHbIMHU
BHJIaMH XUMHUYECKOU cBs3U. CTenenp aucconanii. CHIIbHBIE U CJIa0bIe 3JIEKTPOJIUTHI.

Peakuuu monHoro oOMeHa. YcIoOBUSI MPOTEKaHUs peaKlMii MOHHOTO OOMEHa, MOJHBIE U COKpalEHHbIE MOHHBbIC ypaBHEHHUs peakuuid. CBolicTBa
KHCJIOT, OCHOBAaHHH M COJICH B CBETE MPEICTABICHUNA 00 3JICKTPOJUTHYCCKON aucconrannn. KadecTBeHHbIC peakiini Ha HOHBL. [IoHsATHE O THAPOJIN3E COICH.

Xumuueckuit 3xkcnepumenm (ucnonvzosanue yugphposo2o obopyoosanus « Touka pocmay):

03HAKOMJIEHHE C MOJIEISIMH KPUCTANTMYECKUX PEIIETOK HEOPraHUYECKUX BEUIECTB — METAJUIOB U HEMETAIUIOB (TpaduTa U aiMasa), CI0KHBIX BEIIECTB
(xmopuma HaTpuUs), HWCCIENOBAaHME 3aBHCHUMOCTH CKOPOCTHM XHUMHYECKOW peaklMu OT BO3ACUCTBUA Pa3NUYHBIX (AKTOPOB, HCCIEIOBAHUE
AIIEKTPOIIPOBOJIHOCTH PACTBOPOB BEIIECTB, MPOIECcca AUCCOIMAIIUN KUCIIOT, MISNOUYeH U cosiel (BO3MOKHO HCIOJB30BaHUE BUICO MaTepuasioB) (Jamuux
pH, oamuux snekmponposoonocmu), POBEIEHUE OIBITOB, WUTFOCTPUPYIOIIUX MPHU3HAKH MPOTCKAHUS PEaKIMid HMOHHOTO oOMeHa (oOpa3oBaHWE Ocajka,
BBIITICHUE Ta3a, 00pa30BaHUE BOJIbI), OTBITOB, MILTFOCTPUPYIOIINX MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiluii (TOpeHne, peakiiuy pa3ioKeHusl,



coenunenus) — ([Jamuux 6vicokoll memnepanypbl mepMonapuuiil), paclio3HABaHHE HEOPraHHYECKHX BEIIECTB C MOMOIIbIO KAYeCTBEHHBIX PEeaKiuii Ha
HOHBI, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a1a4.

HemeTtayibl 4 HX cOeTUHEHUS

OOmrast xapakTepucTHKa raoreHoB. OcOOEHHOCTH CTPOSHHS aTOMOB, XapaKTEepHbIE CTeNeHH OKucieHus. CTpoeHue u (pu3nuecKkre CBOMCTBA MPOCTHIX
BEIIECTB — raJIOT€HOB. XMMUYECKHE CBOICTBA Ha MpHUMeEpE XJIOpa (B3aUMOJEHCTBUE C METajllaMy, HEMEeTalaMu, Iienoyamu). XinopoBoaopod. CossiHas
KHMCJIOTA, XUMHYECKHE CBOWMCTBA, MOJyYEHUE, IPUMEHEHUE. J[elicTBHE XJIOpa M XJIOPOBOJOPOJA HA OpraHU3M 4YelloBeKa. BakHelmme XJIOpuipl U UX
HaX0XJIEHHUE B IIPUPO/JIE.

OOmast xapakrepucTuka 31eMeHTOB VIA-Tpynmbl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHue M (Qu3nuecKue
CBOMCTBA MPOCTHIX BELIECTB — KUCIOPOJa U cepbl. AJUIOTPONHbIE MOIU(UKALIMN KUCIOPOJia U cepbl. XUMHUYECKUE CBOICTBa cephl. CepoBOOPO/I, CTPOCHHUE,
¢uznueckue U XxuMuyeckue cBoicTBa. OKCHUJIBI Cepbl KaK MPEJICTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KucioTa, (PU3MUECKUE U XUMUYECKHE CBOICTBA.
XUMUYECKHE PEeaKINHU, JISKAIME B OCHOBE MPOMBIIIJIEHHOTO CcIloco0a Noay4eHus cepHoil KucioTel. [Ipumenenne cepHoit kuciaotbl. Coslu CepHON KUCIIOTHI,
KauecTBEHHasl peakuus Ha cyiabgaT-uoH. HaxoxneHue cepbl U €€ COeUHEHNUN B MPUpPOJe. XUMUUECKOE 3arpsi3HEHHE OKPY)KaoIIel cpeiibl COETUHEHUSIMU
cepbl (KUCIOTHBIE I05K/IU, 3aTPA3HEHHE BO3TyXa U BOJOEMOB), CIIOCOOBI €ro MPEI0TBPAIICHHUS.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB, XapaKTEpHBIE CTENEHH OKHCIEHHUS. A30T, paclpocTpaHEHHE B
npupoje, (uznueckue W XUMHuUeckue cBoicTBa. KpyroBopoT aszora B mpuponae. AMMHAK, ero (u3MyYecKue M XHMHUYECKHE CBOICTBA, MOJY4YEHHE U
npuMmeHenne. Coau aMMOHHUA, UX (pU3HUecKre U XUMUYECKHE CBOICTBa, MpuMeHeHue. KauecTBeHHas peakids Ha MOHbI aMMOHHUA. A30THas KHCIIOTa, €€
noyiyueHue, pu3NyecKue M XMMHUYECKHe CBOMCTBa (00IIMe KaK MpeACTaBUTENs Kiacca KUCIOT U crneuuduueckue). VMcnonap3oBaHue HUTPATOB M coJiel
aMMOHHMSI B KayecTBe MUHEpAIbHBIX YIOOpeHUH. XUMHUYECKOE 3arps3HeHHE OKpYXKarollel cpeibl COeAUHEHUAMHU a30Ta (KUCIOTHBIE NOXKIH, 3arps3HEHUE
BO3/1yXa, MOYBKI U BoA0EMOB). Dochop, amnorponusie Mmoaudukanuu Gochopa, husndeckne n xumuueckue cBoiictea. Okcua dhochopa (V) u dochopHas
KHCJIOTa, GU3MYECKUE U XUMHYECKHE CBOMCTBA, ojyueHue. Mcnonp3oBanue GpocdaToB B Ka4eCTBE MUHEPATHHBIX yI0OPESHUM.

OO6mrast xapakrepuctuka snemMeHToB [VA-rpynmbel. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTETICHH OKHCIICHHs. YTJEpPOJ, aUIOTPOITHBIE
MoAU(UKAINH, PACIPOCTPAHEHHUE B IPUPO/Ie, (PU3UUYECKUE U XUMUYecKHe cBoiicTBa. AncopOius. Kpyrosopot yrinepona B npupose. Okcupl yriaepoaa, ux
¢busznueckue U XMMHYECKHUE CBOMCTBa, ACWCTBHE HA >KUBbIE OPraHU3MBbI, MOJYYEHHE U MpPUMEHEHHE. DKOJOTHYEeCKHe MPOOJIEeMbl, CBA3aHHBIE C OKCH JIOM
yraepoza (IV), runoresa rio6aibHOTO NOTEIUICHHUS KIMMAaTa, HAPHUKOBBIN 2PQekT. YroyibHas KUCIOTa U €€ CONHU, UX (U3NYECKUEe U XUMUYECKIE CBOWCTBA,
nosyueHue u npumeHenue. KauectBenHas peakiusi Ha KapOoHaT-HOHBI. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35HCTBE.

[lepBoHauanbHBIE MOHATHA 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHUSX yriepojaa (MeTaH, 3TaH, 3TUJICH, alleTUJICH, STaHOJ, TIUIEPUH, YKCYCHAs
kucnota). [lpupoaHble HMCTOYHUKU YrIeBOAOPOAOB (Yrojb, HMPUPOIHBIA Ta3, HEPTb), MPOIYKThl HMX MepepadoTku (OEH3WH), UX pPOJb B OBITY U
npoMblIieHHOCTH. [loHsATHE 0 OMOIOTHYECKH BaKHBIX BELIECTBAX: JKMpaX, OeNKax, yrieBoJax — M UX POJH B KU3HHU YeJoBeka. MaTepuaibHOE €AMHCTBO
OpPraHMYECKUX U HEOPTraHMYECKUX COCIUHEHUN.

Kpemuuii, ero ¢usnueckne u XMMHUYECKHE CBOWCTBA, MoiydyeHue W mpumeHneHue. CoennHeHus kpemHusi B mpupoze. OOmiue mpeacraBieHus 00
okcunie kpeMHus (IV) u kpemuueBoil kucnore. CHIMKaThl, UX MCIOJB30BaHHE B OBITY, B IMPOMBIIIICHHOCTH. BaxkHeline cTpouTelnbHbIE MaTepHallbl:
KepaMHKa, CTEeKJIO, IEMEHT, OETOH, kese300eToH. [IpolieMbl 6e301MacHOro MCroJib30BaHMsI CTPOUTENBHBIX MaTepPHaIOB B IOBCEAHEBHOM KU3HHU.

Xumuueckuit Ikcnepumenm (ucnonvzoganue yugphposozo obopyoosanus « Touka pocmay):

u3yueHre o0pa3lioB HEOPraHMUECKUX BEIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEJCHUE KAaUYECTBEHHBIX PEAKLUH Ha XJIOPHI-UOHBI U HaOIIO/EeHUE
NPU3HAKOB WX TMPOTEKAHUS, OIBITHI, OTpaxaroue (U3NYeCKUe W XUMHUYECKHE CBOICTBA TaJlOTeHOB M HMX COEIUHEHHH (BO3MOKHO HCIIOJIb30BaHUE



BHJICOMATEPUAIIOB), O3HAKOMIICHHE C 00pa3iaMu XJIOPUA0B (TaTOTeHHUIOB), O3HAKOMIICHUE C 00pa3amMu cepbl U €€ COeTUHEHUSIMU, HAOII0ICHUE MTpoliecca
oOyrinuBaHUs caxapa MoJ IeHCTBHEM KOHIEHTPUPOBAHHON CEPHOM KHCIOTHI, U3y4eHHE XUMUUYECKUX CBOMCTB pa30aBICHHON CEPHON KUCIIOTHI, TPOBEICHHE
KaueCTBEHHOW peakiMu Ha Cynb(ar-uoH W HaOMIOJCHHE MpU3HaKa e€ MPOTEKaHWs, O3HAKOMIICHHE ¢ (pU3MYecKMMH CBOWCTBaMU a30Ta, (ocdopa m ux
COeMHEHUH, o0pa3namMu a30THBIX U (HOCHOPHBIX yIOOpPEHHH, TMOJydeHHE, COOMpaHWe, paclio3HaBAaHUE W W3YYCHHE CBOWMCTB aMMHaKa, IPOBEICHUE
KaueCTBEHHBIX pEaklnii Ha MOH aMMOHUS U Gochar-noH 1 U3yvIeHne MPU3HAKOB WX NMPOTECKAHMSI, B3aUMOICHCTBUE KOHIICHTPUPOBAHHON a30THON KHCIIOTHI C
MeJIbI0, M3yUCHHE MOJEINCH KPUCTALTMYCCKUX PeHIéToK anMasa, rpaduta, QyliepeHa, 03HAKOMIICHHE C TPOIECCOM aJICOPOIUMU PacTBOPEHHBIX BEIICCTB
AKTUBUPOBAHHBIM YIIEM U YCTPOMCTBOM IMPOTHUBOTA3a, MOJy4YeHUE, cCOOMpaHue, paclo3HaBaHUE M M3yYEHHUE CBOMCTB YIJICKUCIOTO Ta3a, MPOBEIACHHUE
KAueCTBEHHBIX pEaKIMid Ha KapOOHAT WM CHJIMKAT-MOHBI W M3YyUYEHHE TMPU3HAKOB MX MPOTEKAHHS, O3HAKOMJICHME C NPOIYKIUEH CHUIMKATHOU
MIPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a71a4 10 TeMe «BaxHelne HeMeTauibl U UX COSTUHEHUS.

MeTa/ibl M UX COEIMHEHUS

OO6mast XxapakTepUCTHKa XUMUYECKUX DJIEMEHTOB — METaJUIOB Ha OCHOBAaHUU MX TOJIOKeHUs B [lepuoandeckoil cucreMe XUMMUYECKUX 3JeMeHTOB [l.
W. MenpneneeBa u ctpoenus atoMoB. CTpoeHHe MeTauIoB. MeTayuinueckas CBsI3b U METaJUIMYecKasi KpUCTalInyeckas: pemérka. JIeKTPOXUMHUYECKUN s
HamnpsDKEHUH MeTaioB. du3nyeckue W XMMHYECKHE CBOMCTBa MeTamioB. OO0mme crocoObl mosiydeHus MeTauioB. [IOHATHE O KOppPO3WU METalIOB,
OCHOBHBIE CTIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, JIOPATIOMUHNN, OpOH3a) U UX IPUMEHEHHE B OBITY U IPOMBIIIJIEHHOCTH.

[Ilenounble MeTtaiuibl: nojoxkeHue B Ilepronnyueckoit cucreme xumuyeckux sneMeHToB . M. MenpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHUE B
npupojie. Puznyeckne U XMMUIECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kausi). OKCUABI U TUAPOKCHIIBI HATPHS U Kaius. [[puMeHeHne meoYHpI X METAIIIIOB
1 UX COeTWHECHHUI.

[IlerouHO3EMENBHBIE METAIIBI MArHUN U KalbLIMil: TToJokeHue B [leproauyeckoil cucreme xumuueckux aneMeHToB . . MenaeneeBa, cTpoeHne ux
aTOMOB, HaxOXJeHHe B npupoje. Pu3nyecKkue U XuMUYECKHe CBOMCTBA MarHus U Kajblus. Baxkueiimne coequHeHus Kanblust (OKCUA, TUIPOKCUI, COJIN).
JKécTkocTh BOJIBI M CLIOCOOBI €€ yCTpaHEHUS.

Amomunnil: nosoxxenue B Ilepuoamdeckon cucteme xumuueckux anemeHToB [[. M. MenneneeBa, cTpoeHHME atoMa, HaxOXXJACHUE B MPHUPOIE.
dusndecKue 1 XMMUIECKHE CBOMCTBA aTFOMUHUS. AM(DOTEpHBIC CBOMCTBA OKCH/IA U THAPOKCHIA AITFOMUHUS.

Kenezo: nonoxenue B [lepuonnueckoii cucreme xumnueckux anemeHToB /. . MenzeneeBa, ctpoeHue aroma, Haxox/JaeHue B npupojae. Pusnueckue
1 XMMUYECKHEe CBOKCTBA keme3a. OKcuabl, THApoKcuasl 1 coiu xkenesa (II) u xenesa (I11), ux cocrtas, cBoiicTBa U MOTydCHUE.

Xumuueckuit 3xkcnepumenm (ucnonvzosanue yugphposo2o obopyodosanus « Touka pocmay):

O3HaKOMJIEHHE ¢ oOpa3laMyd METa/lIOB U CIUIaBOB, UX (PU3MYECKHMMH CBOMCTBAMM, HM3Y4YEHHE pPE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOMXKHO
MCII0JIb30BAHME BHJIEOMATEPUAIIOB), OCOOCHHOCTEH B3aMMOJCHCTBUS OKCHAA KaNbIMs U HATPUS C BOAOH (BO3MOKHO HCIOJB30BaHUE BHICOMATEPHAITIOB),
UCCIIEIOBAaHUE CBOMCTB >KECTKON BOJBI, IIpOIlECcCa TOPEHUS JKeJie3a B KUCIOPoe (BO3MOXKHO HCIOJb30BaHUE BUACOMATEPUAIOB), IPU3HAKOB MPOTEKAHUS
KaueCTBCHHBIX PEaKIMii HAa MOHBI: MarHus, KajbIus, allOMUHUS, IMHKa, xkene3a (1) m skemeza (III), memu (II), HaGmromeHne W omucaHUE IMPOIIECCOB
OKpalllMBaHUsl IJJAMEHHM HOHAMU HATpHs, Kaliusg M Kaiublus (BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHANIOB), HCCIEA0BaHUE aM(OTEpHBIX CBONCTB
TUAPOKCH/IA aTFOMUHMS M TUIPOKCUA [IMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TeMe «BaxHelme MeTalibl U UX COCIUHEHUS.

XuMHA M OKPY:KAIOLIAs cpeaa

BemecTBa 1 MaTepuansl B OBCETHEBHOM KU3HU YelloBeKa. be3omnacHoe MCHoNb30BaHUE BEIECTB M XMMHUECKUX peakiuii B ObITy. [lepBas momob
MIPU XUMHYECKUX OKOTaX U OTPABIICHUSX.

XUMUYecKoe 3arps3HEHHE OKpYKaromied cpepl (MpenenbHas JOMyCTHMas KOHIEHTpauus BemiecTB, nanee — [IJIK). Ponp xumuum B pemienuun
9KOJIOTHYECKUX MPOOIIEM.



Xumuueckuii Ixcnepumenm:

M3y4eHHE 00pa3loB MaTepraioB (CTEKIIO, CIUIABBI METAJIOB, MIOJTMMEPHBIE MATEPHAIIHI).

Mescnpeomemmnoie ceasu

Peanuzarust MeXnpeMETHBIX CBSI3€M MPHU U3YYEHUH XUMHUU B 9 Kilacce OCYIIECTBIISECTCS Yepe3 UCIMOJIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX
MOHATHH, TaK U TIOHATUH, SBJISTFOIIUXCS CHCTEMHBIMH JUISI OTACIBHBIX TIPEMETOB €CTECTBEHHO--HAYIHOTO IHKIIA.

OO0mue ecTecTBeHHO-HAYYHBIC IMOHATUS: HAYIHBINA (DaKT, THIIOTE3a, 3aKOH, TEOPHs, aHATN3, CHHTE3, KIIaCCU(PUKAIUs, TICPUOUIHOCTh, HAOIIOACHHE,
9KCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHHE, MOIECIIb, SBJIICHUE, MAPHUKOBBIN 3P (EKT, TEXHOJIOTUS, MAaTEPHUAIIBI.

dusnka: MaTepus, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIHJ, U30TOIbI, PaJIUOAKTUBHOCTb, MOJIEKYJIa, SICKTPUUECCKUN 3apsijl, MPOBOJIHHUKH,
TIOJTYITPOBOTHUKH, JUIEKTPUKH, (DOTODIIEMEHT, BEIIECTBO, TEIO0, 00bEM, arperaTHoe COCTOSTHUE BEIIECTBA, a3, PACTBOP, PACTBOPUMOCTh, KPUCTALITUIECKAS
peméTka, CrjiaBbl, PU3NYECKUE BEIMUUHBI, €IMHUIIBI U3MEPEHUSI, KOCMHUYECKOE MPOCTPAHCTBO, TIaHETHI, 3BE3 b1, COJHIIE.

buonorus: ¢porocunres, nprxanue, Ouocdepa, sIKocucTeMa, MUHEpaIbHbIE YI00OPEHUs, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MEHEPAIBI, TOPHBIE TIOPOIbI, TIOJIE3HBIE UCKOTIAEMbI€, TOTUTUBO, BOJHBIE PECYPCHI.

INJIAHUPYEMBIE OBPA30BATEJIBHBIE PE3YJIbTATHI

I/I3yquHe XUMHHU B 8-9 KJIacce HanpaBneHo Ha OJOCTHXXCHUC O6y’~IaI-OH_II/IMI/IC${ JINYHOCTHBIX, MeTanpeleeTme nu Hpe}lMeTHBIX peSYHBTaTOB OCBOCHUIA
y4eOHOTO MpeaMeTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIE PE3yJabTAaThl OCBOCHHS IMPOTPAMMBI OCHOBHOTO OOIIEro 00pa30BaHUs IOCTUTAIOTCS B XOA€¢ OOy4YeHHS XMMHH B €IUHCTBE y4EeOHOU M
BOCIUTATEIbHOU JeATebHOCTH OpraHu3anui B COOTBETCTBHM C TPAJUIMOHHBIMU POCCHUMCKHUMHU COIIMOKYJIBTYPHBIMHU M JTYXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMH, TIPUHATBIMA B OOIIECTBE MpaBWJIaMH M HOPMaMU IOBEJIECHUS W CIOCOOCTBYIOT MpOIlecCaM CaMOTIO3HAHUS, CAaMOPA3BUTHS U COLMAIU3AIlUN
00yJaronuxcs.

JIMYHOCTHBIE PE3yJabTAThl OTPAXKAIOT CPOPMUPOBAHHOCTH, B TOM YUCJIC B YACTH:

ITaTpuOTHYECKOr0 BOCTIUTAHUS

1) EHHOCTHOTO OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY M HAy4YHOMY HACIJICJUIO, IOHUMAHUs 3HAYCHHS XUMHUUYECKOW HAyKHd B
YKU3HU COBPEMEHHOTO O0IIEeCTBa, CIOCOOHOCTH BJIAJICTh JTOCTOBEPHONW MH(POPMAIIMEH O TIEPEIOBBIX TOCTHUKEHUAX U OTKPBITUSAX MUPOBOM U OTEYCCTBEHHOM
XMMHH, 3aHHTEPECOBAHHOCTH B HayYHBIX 3HAHUAX 00 YCTPOICTBE MHpa U 00IIECTBa;

I'paxknanCcKOro BOCIMTAHUSA

2) mpeAcTaBlIeHUs O COLMATIbHBIX HOPMaX U MpaBHJIaX MEKIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE, KOMMYHUKATHBH O KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOHM, y4eOHO-UCCIIeIOBATENBCKOM, TBOPYECKOM M APYrUX BHJAAX AESITETbHOCTH; TOTOBHOCTH K Pa3HOOOpPA3HON COBMECTHOW IESTENbHOCTU IPHU
BBITIOJTHEHUHM Y4YEOHBIX, TI03HABATENbHBIX 3a7ay, BBIIIOJHEHUH XHUMHYECKUX OKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX TIPOEKTOB, CTPEMIICHUS K
B3aMMOTIOHMMAHHIO U B3aWMOTIOMOIIIM B MPOIIECCEe ITOW y4eOHOM NesATeNbHOCTH; TOTOBHOCTH OLIEHUBATh CBOE MOBEJCHHE U MOCTYIKU CBOMX TOBAapHIIEH ¢
MO3ULIMA HPABCTBEHHBIX U IPABOBBIX HOPM € YUETOM OCO3HAHMS MOCIEACTBUN ITOCTYIIKOB;

IleHHOCTH HAYYHOI'0 MO3HAHUSA



3) MUPOBO33pEHYECKMX NPEICTABICHUM O BELIECTBE M XMUMHYECKON pEaKLHUH, COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Ppa3BUTHS HAYKH U
COCTABJIIONIUX OCHOBY Ui TOHUMAHUS CYIIHOCTH HAy4YHOM KapTUHBI MHpa; MPEACTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS MPUPOIBI,
B3aMMOCBS35IX YEJI0BEKA C IPUPOTHOMN CPEIOH, O POJIU XUMHUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mo3HaBaTENBHBIX MOTHBOB, HAIPABJICHHBIX HA IOJyYEHHE HOBBIX 3HAHHHA MO XUMHUH, HEOOXOIUMBIX IS OOBSICHEHHS HAOIIOMAaeMBIX MPOIECCOB U
SIBJICHU;

5) no3HaBaTenbHON, THPOPMALIMOHHON U YUTATEIbCKOW KYJIbTYpPbI, B TOM YHCJIE HABBIKOB CAMOCTOSATEIBHON pabOThI ¢ y4EOHBIMU TEKCTAMU, CIIPABOYHOM
JUTEPaTypO, TOCTYITHBIMU TEXHUYECKUMHU CPEACTBaMHU HH()OPMAITHOHHBIX TEXHOJIOTHIA;

6) mHTEepeca K OOYYCHHIO W TIO3HAHHWIO, JHOOO3HATEIHHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K CamMOOOpa30BaHUIO, MPOSKTHOW M HCCIICIOBATEILCKOU
NEeSITEeIbHOCTH, K OCO3HAHHOMY BBIOOPY HalpaBJIE€HHOCTU U YPOBHS 00y4€HUs B JTaIbHEHIIIEM;

®opMuUpOBaHUS KYJIbTYPbI 310POBbS

7) oco3HaHMS IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKHM Ha 3/I0pOBBIM 00pa3 >KW3HU, OCO3HAHMS MOCIEJICTBUN U
HENPUSTHUS BPEAHBIX NPUBBIYEK (YIIOTPEOIECHUS alKOroJisd, HApKOTUKOB, KYpEHHUs), HEOOXOAUMOCTH COOMIOACHUS MPpaBMl O€30MaCHOCTU IpU OOp allieHUH ¢
XMMHYECKUMH BEIIECTBAMU B ObITY U peanbHOMN KU3HHU;

Tpynosoro Bocniuranusi

8) mHTepeca K MPaKTUYECKOMY U3YUEHHUIO MPoQeccuii U Tpyaa pa3IMyHOro poja, yBaKEHUE K TPYLy U pe3yiabTaTaM TPYIOBOH 1eATEIbHOCTH, B TOM YHCIIE
Ha OCHOBE MPUMEHEHHs MPEJAMETHBIX 3HAHUM MO XMMHH, OCO3HAHHOTO BBIOOpA HMHIMBUIAYAJIbHON TPAaeKTOPUU MPOJOJIKEHUS 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XHUMHH, OOLIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN; yCIeNTHONW Mpo(deCCHOHATBHON AESITEIbHOCTH U Pa3BUTH A
HE0O0XOAUMBIX YMEHUI; TOTOBHOCTh aIalTUPOBATELCS B MPO(ECCHOHAIBHON CPEaE;

IKOJIOrHYeCKOr0 BOCIIUTAHUS

9) sKoJOrMYecKu Ieaeco00pa3sHOro OTHOLIEHMS K IMPHpOJIe KaK HMCTOYHUKY JKM3HHM Ha 3emile, OCHOBE €€ CYIECTBOBAaHHUS, NMOHMUMAHUS IEHHOCTU
3JI0pOBOTO M 0€3011acHOr0 00pa3a JKM3HU, OTBETCTBEHHOI'O OTHOLICHUS K COOCTBEHHOMY (M3MYECKOMY M IICUXUYECKOMY 3/J0POBbIO, OCO3HAHUS ILIEHHOCTH
coOJII0ICHH ITPAaBUII O€30M1aCHOTO MOBEIEHHSI ITPU PabOTE C BEIECTBAMHU, A TAKXKE B CUTYAILMSX, YIPOXKAIOLIUX 310POBbIO M AKU3HH JIOEH;

10) crnocoOHOCTH NPUMEHSTH 3HAHUS, IMOJydaeMble NMPU H3yYEeHUM XMMHH, JUISL PEIEeHUs 3a/ad, CBSA3aHHBIX C OKpYXarolled NpUpOAHOM Cpelow,
HOBBIIIEHUS YPOBHSI HKOJIOIMUECKON KYJIbTYpbl, OCO3HAHUA I100aJIBHOI0 XapaKkTepa SKOJIOTHYECKUX IPOoOIeM U MyTel MX pelieHus OCPEICTBOM METOJIOB
XHMHH;

11) 5K0I0rNYEeCKOro MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MI03HABATEIbHON, KOMMYHUKATUBHON M COLIMATIBHOM MpaKTHKeE.

METAIIPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeaMeTHBIX Pe3yJIbTaTOB BBIACIAIOT 3HAYUMBbIC 7151 (POPMUPOBAHUS MUPOBO33PEHHUS OOIIEHAYYHbIC TOHATHS (3aKOH, TEOPHs, PUHIIHMII,
rumnoresa, (akT, cucrema, mporece, SKCIEPUMEHT U Jp.), KOTOPbIE UCIOJb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEAMETaX M MO3BOJISIOT Ha OCHOBE
3HAaHUH U3 ATUX MPEIMETOB (POPMUPOBATH MPEICTABICHHUE O IIEJIOCTHON HAyYHOU KapTHHE MUpA, U YHHBEPCAIbHBIC YUeOHbBIC NEHCTBUS (TO3HABATEIBHBIC,
KOMMYHHUKATHBHBIE, PETYJISATUBHBIC), KOTOpbIE 00ECIeurBarOT (HPOPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIBHOMY IUIAHUPOBAHUIO M OCYIIECTBIIC HUIO
y4eOHOM e TEIbHOCTH.

MertanpeaMeTHbIe pPe3yJIbTaThl OCBOCHHS O00Opa30BaTENBbHOW MPOTPaMMbl MO XHMHUHU OTPAXKAIOT OBJAJICHHEC YHUBEPCAIbHBIMH I03HABATEIHHBIMH
JCUCTBUSIMH, B TOM YHCIIC:



1) yMmMeHueM HCIOJIb30BaTh NPUEMBI JIOTUYECKOTO MBIIIICHUS I[PU OCBOEHUM 3HAHMM: pacKpbIBaTh CMBICI XMMMUYECKHUX IOHATUH (BBLOEIATh MX
XapakTepHble MPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C APYTMMHU TOHSTHSAMHU), MCIIOJIB30BAaTh MOHATHS Ul OOBSCHEHHS OTACIBHBIX (DAKTOB W SIBICHUIA,
BBIOMpATh OCHOBAHUS W KPUTEPUH Ul KJIACCH(PHUKALNMN XUMHUYECKUX BEIIECTB M XMMHUYECKHX PEaKIUil; yCTaHABIMBATh NMPUYMHHO-CICACTBEHHBIE CBS3U
MeXAy 00ObEKTaMHU U3yUYEHUSI; CTPOUTD JIOTUYECKUE PacCyX/IeHUs (MHAYKTUBHBIE, IEAYKTUBHBIE, 110 AaHAJIOTUH); JI€1aTh BHIBOJIbI U 3aKIIOUEHUS;

2) yMEHHEM MpPUMEHTh B IPOLIECCE MO3HAHUS MOHATHS (MPEAMETHBIE U METalnpeIMETHbIE), CUMBOJIMYECKHUE (3HAKOBBIE) MOJIENH, HCIOJIb3yEMbIE B
XUMHH, TIpeoOpa30BbIBaTh MIUPOKO MPUMEHSEMbIE B XUMUU MOJIEJIbHBIE IIPECTABICHNS — XUMUYECKUM 3HAK (CUMBOJ 2JIEMEHTA), XuMudeckas opmyiia u
YpaBHEHHE XMMMUYECKOM pEaKIUM — NPHU pEIIeHUH Y4eOHO-IIO3HABATENIbHBIX 3a/ad; C Y4YETOM OTUX MOJEIBHBIX HPEJICTaBICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPHU3HAKH M3Y4aEMBIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMHUYECKUX PEAKIHI; BBISBIATH 0OIIHME 3aKOHOMEPHOCTH,
MIPUYMHHO-CIIEICTBEHHbIE CBSI3U M IMPOTUBOPEUMS B U3y4aeMbIX Mpoleccax U SBJICHUSX; MpeaaaraTh KpUTEPUU Ui BBISBICHHS 3THX 3aKOHOMEpPHOCTEH U
MIPOTUBOPEYUI; CAMOCTOSITEJILHO BBIOMpPATh CHOCOO pelieHus y4dyeOHOW 3anauM (CpaBHUBATh HECKOJBKO BapHAaHTOB pELIEHHS, BbIOMpaTh Haubosee
MOAXOIAUINH ¢ YYETOM CaMOCTOATEIbHO BbIJIEJIEHHBIX KPUTEPUEB);

3) yMeHueM HCHOJb30BaTh MOCTABJICHHbIE BONPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHMSI, 4 TAK)KE B KaYECTBE OCHOBBI JJIs1 (POPMUPOBAHUS TUIIOTE3BI 1O
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYXICHHUIA;

4) npuobpeTeHue OmnbITa MO IUIAHWPOBAHUIO, OPraHU3allMd M MPOBEJCHHUIO YYEHHYECKHX SKCIIEpUMEHTOB: YMEHHE HAOI0/aTh 3a XOJOM IIpoliecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBAaTh €ro pe3ynbTar, (opMmynupoBaTh O0OOOLIEHHMS M BBIBOJBI MO pe3yibTaTaM MPOBEAEHHOIO OIBITA, HCCIEIOBaHUS,
COCTaBIISATh OTYET O MpoAeTaHHON padoTe;

5) yMeHueM BbIOMpATh, aHAIU3UPOBAThb M HMHTEPHPETUPOBATH HMH(GOPMALMIO PA3IWYHBIX BUAOB U (OPM MpEACTaBICHUS, MOIYyYaeMYI0 U3 pazHbIX
UCTOYHHUKOB (HAy4HO-IIOMYJSIpHAsl JMTEpaTypa XUMHUYECKOTO COJAEp)KaHUs, CIpaBOYHble IMOcoOMs, pecypchl MHTepHeTa); KpPUTHYECKH OLICHUBATh
IIPOTHBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMALIHIO;

6) yMeHHEM NpPUMEHATh pa3IMyYHble METObl M 3alpoChl MpPU IMOMCKE M OTOOpe MH(POpPMAlMU U COOTBETCTBYIOUIUX JAHHBIX, HEOOXOIUMBIX JUIs
BBIMIOJIHEHUST y4eOHBIX M II03HABATENbHBIX 3a/ad OIpPENENEHHOrO TUIA; NPUOOpEeTeHHE OmbITa B OOJACTH MCIOJIb30BaHMUS HMH(OPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBJAJCHHE KYJIbTYpPOH aKTHMBHOIO HCIOJb30BAaHUS PA3JINYHBIX ITOUCKOBBIX CHUCTEM; CaMOCTOSITEIbHO BBIOMpATh
ONTUMAaJIbHYIO (OpMY HpPEACTaBICHUsS MHPOPMALUU U WIUTIOCTPUPOBATh pellacMble 3a/a4M HECJIOKHBIMHU CXEMaMH, JAuarpaMMaMu, IpyruMu (GopMamu
rpaduKd U UX KOMOUHAITUSIMU,

7) yMEHHEM HUCHOJIb30BaTh U aHAJIM3UPOBATH B Mpoliecce y4eOHOW M HCCIe10BaTeIbCKON NEATEIbHOCTH MH(MOPMALMIO O BIMSHUU IPOMBIIIICHHOCTH,
CEJIbCKOTO X03sICTBA M TPAHCIIOPTA HA COCTOSTHUE OKpYXKaroIled IPUpOIHON cpelibl;

8) ymeHHeM 3ajaBaThb BOINpPOCHl (B XOJA€ Juajora W/WIM AUCKYCCHH) IO CYHIECTBY O0OCYyXaaeMoil TeMbl, (opMyIMpoBaTh CBOM HPEATIOKECHUS
OTHOCHTEJIBHO BBITIOJIHEHUS NPEUI0KEHHON 3a1auu;

9) npuoOpereHHe ONbITa MPE3EHTALMM PE3YJIbTATOB BBIMOIHEHUS XUMHUYECKOTO SKCIEpUMEHTa (J1abopaTOpHOro OIbITa, JaOOpaTOpHOM pabOTHI MO
HCCIIEZIOBAaHUIO CBOMCTB BELIECTB, y4eOHOTO MTPOEKTA);

10) 3auHTEpecOBaHHOCTb B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATEIbHOM U HUCCIIEA0BATENILCKOM AEATENILHOCTU MPH PELICHUH BO3HUKAIOUIUX I1POOIeM
Ha OCHOBE yuyéTa OOIIMX HMHTEPECOB U COTJIACOBaHUSA MO3UIMU (0OCYXIeHHsS, OOMEH MHEHHUSMH, «MO3IOBBIE IITYPMbD», KOOPJMHALUS COBMECTHBIX
NeWCTBUH, ONpeie]IeHne KPUTEPUEB 10 OLIEHKE KaueCTBa BBIIIOJHEHHOM paboThl U JIp.);

11) ymeHHeM caMOCTOSITENILHO ONPEENATh LeNU AesTeIbHOCTH, TNIAHUPOBATh, OCYILECTBIIATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTHUPOBAThH
CBOIO JEATENBHOCTb, BbIOMpaTh Hanbosee 3((EeKTUBHBIE CIOCOOBI pElICHHs] Y4eOHBIX M MO3HABATENBHBIX 3a/lad4, CaMOCTOSTEIbHO COCTAaBIATh WIIH



KOPPEKTHPOBATh MPEAJIOKEHHBIN alrOpUTM ACUCTBUI NPH BBHINOJHEHUH 33JaHUN C y4ETOM TOJyYeHHs] HOBBIX 3HAHUH 00 M3ydaeMbIX OOBEKTax —
BEILIECTBAX U PEAKLHUAX; OLEHUBATh COOTBETCTBUE ITOIYYEHHOTO Pe3yiibTaTa 3asiBJICHHOM LIEIIH;
12) ymeHueM UCnoab30BaTh U aHAIM3UPOBATh KOHTEKCTHI, PEJIaraéMble B YCIIOBUM 3aJJaHUM.

HNPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpeaMeTHBIX pe3ylIbTaTOB IO OCBOSHHIO O00S3aTENBHOTO COJEpPKAHMSA, YCTAaHOBJIIEHHOTO JaHHOW (enepanbHON pabodell MporpaMMmon,
BBIJICJISIIOT: OCBOCHHBIC OOYJArOIIUMUCS HAaydHbIC 3HAHWS, YMEHHsI M CIIOCOOBI JCWCTBUH, crierpduyeckue Uis MPEAMETHON O0NacTH «XUMUS, BUIBI
JESITEIbHOCTH I10 MOJTY4YEHHUIO HOBOTO 3HAHUS, €T0 HHTEPIPETALH, IPEOOPa30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YIEOHBIX U HOBBIX CUTYaIUSX.

[IpenmMeTHBIE pe3yabTaThl OTPAXKAOT CPOPMUPOBAHHOCTH Y 00YUAOLIUXCS CIAEAYIOIINX YMEHUMN:

8 KJIACC

1) packpvieams cmvlci OCHOBHBIX XUMHWYECKHX IMOHSATHH: aTOM, MOJIEKYJa, XUMHUYECKHH OSJIEMEHT, HPOCTOE BEUIECTBO, CIIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS M HEOTHOPOAHAS), BAIGHTHOCTh, OTHOCUTEbHAS aTOMHAs M MOJIEKYJSIpHas Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJIIPHAsI Macca, MaccoBas
JO0Jsl XUMHYECKOTO DJIEMEHTa B COCIMUHEHWH, MOJIAPHBIH O0BEM, OKCHI, KHCIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPHIATENLHOCTh, CTENEHbh OKHCIICHHS,
XAMUYECKas peakius, KiIacCH(pUKalus peakiuil: peaklud COCNWHEHHS, PEaKIUH pPAa3JIOKEHHs, pPEeakIMh 3aMeIICHUs, PEeaknud OOMeHa, DIK30- H
SHIOTEPMHUUECKUE PEaKINH; TEeIUIOBOH d((dEeKT peakuuu; SApo atoma, MIEKTPOHHBIA CIIOW aToMma, aTOMHasi OpOuTallb, paalyc aromMa, XHMHYecKasl CBS3b,
HOJISIpHAs W HETOJISIpHAsi KOBAJICHTHAS CBsI3b, MOHHAS CBSA3b, MOH, KaTHOH, aHMOH, PAacTBOP, MaccoBas JOJS BellecTBa (IIPOICHTHAS KOHICHTpAIMsA) B
pacTBope;

2) winocmpuposams B3aMOCBSI3b OCHOBHBIX XMMUYECKUX TOHITHI (CM. 1. 1) U IPUMEHATH 3T MOHSTHUS [IPU OTIMCAHNH BELISCTB M MX MIPEBPAILCHUI;

3) ucnonv3z06amv XAMHYECKYIO CAMBOJIUKY JUISl COCTaBIICHUS (DOPMYIT BEIIECTB M YPaBHEHHH XMMUYECKAX PEaKInii;

4) onpedensms BAICHTHOCTh AaTOMOB JJIEMCHTOB B OWHAapHBIX COCOUHEHHUSX; CTCNCHb OKHUCICHHS OJJICMEHTOB B OHHApHBIX COCIAWHCHHSX;
NPUHAUISKHOCTh BEIIECTB K ONpPEACIEHHOMY KJIacCy COEAMHEHMH 1o (opMyiaM; BHJ XMMHUYECKOH CBS3M (KOBAJIECHTHAs M MOHHAS) B HEOPTraHWYECKHX
COC/IMHECHUSX;

5) packpvieame cmoicn [eproanueckoro 3akona J[. YI. MenzeneeBa: 1eMOHCTPUPOBATh MOHUMAHUE IEPUOJHYCSCKON 3aBHCUMOCTH CBOWCTB XMMHYECKHX
3JIEMEHTOB OT MX IMoJIoXKeHus B [lepuoauueckoil cucreme; 3aKOHOB COXPaHEHHS MacChl BEIIECTB, TOCTOSIHCTBA COCTAaBa, aTOMHO-MOJICKYJISIPHOTO YUCHHS,
3aKOHa ABOTaJpO; OIMKCHIBATH M XapaKTepPH30BaTh TaOIMuHyr0 Gopmy [lepronmdeckoll CHCTEMBl XUMHYECKUX JJIEMEHTOB: Pa3IMYaTh MOHATHUS «TJIABHAS
noarpymmna (A-rpynmna)» u «mobounas noarpynna (b-rpymma)», Mansle u OoJbIINEe NEPHOABI; COOTHOCUTH 0003HAUCHHMS, KOTOPhIe MMEIOTCS B TalmuIe
«[leproguyeckast cucrema xumudeckux siaemeHTOB J[. 1. MeHzeneeBay ¢ YUCIOBBIMH XapaKTEPHCTHKAMU CTPOCHHUS aTOMOB XMMHYECKUX SJIEMEHTOB
(coctaB u 3apsn sapa, oOIIee YUCIIO 3JIEKTPOHOB U PaCHpPEAEICHUE UX 110 3JIEKTPOHHBIM CIIOSIM);

6) xnaccuguyuposamv XUMUYECKUE SJIEMEHTBI;, HEOPraHWYECKHE BEIECTBA; XMMHUYCCKHE PEaKkiHu (M0 YUCIYy U COCTaBY YYAacTBYIOIIUX B PEAKIUH
BEIIECTB, M0 TeraoBoMy 3ddekry);

7) xapaxmepuzoeams (onucvléamp) OOIINE XUMUUYECKUE CBOICTBA BEIICCTB PA3IMYHBIX KIACCOB, MOATBEPKAAs OMHCAHHUE HMPHUMEPAMU MOJICKYISPHBIX
ypaBHEHUH COOTBETCTBYIOLIMX XUMUUECKUX PEAKIINI;

8) mpoenozuposams CBOMCTBAa BEIIECTB B 3aBUCHMOCTH OT HMX KauyeCTBEHHOT'O COCTaBa; BO3MOXKHOCTH MPOTEKAaHHS XUMHYECKUX IPEBpAICHUN B
Pa3IUYHBIX YCIOBUSX;



9) svlyuCcIAMbL OTHOCUTEIBHYIO MOJEKYSIPHYIO M MOJIIPHYIO MAacChl BELIECTB; MAacCOBYIO JOJIO XMMHYECKOTO 3JIeMEHTa Ho (opMyie COeAMHEHUS;
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOJUTH PACUYETHI 110 YPABHEHHIO XUMHYECKOW PEAKIINH;

10) npumensms OCHOBHBIE OIIEpAllM MBICIUTEIBHOMN NEATEIPHOCTH — AHAINW3 U CHHTE3, CpaBHEHHE, 0000IIeHNEe, CHCTEMAaTH3alUIo, KIacCH(UKALUIO,
BBIABJICHUC NPUYMHHO-CICACTBCHHBIX CBSI3EH — AJI1 U3YUYCHUA CBOICTB BCIICCTB U XMMHNUYCCKUX peaKHI/H\/JI; CCTCCTBCHHO-HAY4YHBIC MCTO/bI IMO3HAHUA —
HaOJr0/IeHNe, U3MEPEHNE, MOICTTMPOBAHUE, SKCIIEPUMEHT (PEaIbHBIN U MBICIICHHBIH);

11) creoosamsb npaBUIIaM TOJB30BAaHUS XUMHUYECKON IMOCYIOH M J1a0OpaTOpPHBIM O0OpPYIOBaHUEM, a TAaK)Ke IMpaBUIIaM OOpAIICHHUS C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKLHUSAMU IO BBINOJIHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB I10 MOJYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BELIECTB (BOJOPOJA U
KHCIIOPOJa), IMPUrOTOBJIECHHIO DPACTBOPOB C OMNPENeNEHHOM MaccoBOil Josiell pacTBOPEHHOTO BEIIECTBA; IUIAHMPOBATh M IPOBOAUTH XHMHUYECKHE
AKCTIEPUMEHTHI [0 PACIIO3HABAHUIO PACTBOPOB IIEJIOUEH U KHCIOT ¢ TIOMOIIBIO HHIUKATOPOB (JakMyc, GeHoa(TanenH, MeTUIOPAHK | Ip.).

9 KJIACC

1) packpvieams cmoblci OCHOBHBIX XUMHUECKUX TMOHATHI: XHUMHUYECKUN JJIEMEHT, aTOM, MOJICKYJIa, WOH, KaTHOH, aHHOH, IPOCTOE BEIIECTBO, CIOXKHOE
BEIIIECTBO, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIHHOCTh, CTETICHh OKUCIEHUS, XUMHUYECKas PEaKIus, XUMUYECKas CBS3b, TEIUIOBOW Y(PQEKT peakiuu, MOJb,
MOJISIDHBIA O0BEM, PACTBOP; DJIEKTPOJUTHI, HEIIEKTPOIUTHI, AJICKTPOIUTHYECCKAs JUCCOLMANNS, PEAKIIMA MOHHOTO OOMEHa, KaTaJlu3aTop, XWMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpaTHUMBIE PEAKIMU, OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIC PEAKIMU, OKHUCIIHUTENb, BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTAHOBJICHHE, aJJIOTPOTHUs, aM(pOTEPHOCTh, XUMHUYECKas CBI3b (KOBAJICHTHAs, WOHHAS, METAJUIMYECKas), KPUCTALIMYECKAs PEmIETKa, KOPPO3US
METaJIJIOB, CIUIABBI; CKOPOCTh XUMHUUYECKON peakiiuy, rpeaensHo gomycrumas konnentpanus (I[1/1K) Bemectsa;

2) wLIOCmMpUpo6ans B3aNMOCBSI3b OCHOBHBIX XUMHUYCCKHUX MOHATHH (CM. I1. 1) M IPUMEHSTh 3TH MOHSATHSI TPU OMUCAHUH BEIIECTB M UX MPEBPAIICHHIA;

3) ucnonvbzosames XAMUIECKYIO CHMBOJIMKY JJIsl COCTaBJICHHST (JOPMYJI BEIIECTB M YPaBHEHUH XUMHYCCKUX PEAKITHIA;

4) onpedensme BaJICHTHOCTh M CTENCHb OKUCIICHHS XHMHUYECKHX JJIEMEHTOB B COCOMHEHHSX Pa3JIMYHOIO COCTaBa; MPUHAUIC)KHOCTh BEIIECTB K
onpeeNéHHOMY KJIacCy COeIMHEHUH Mo ¢GopmyrnaMm; BUA XUMHUYECKON CBSI3U (KOBAJIEHTHAs, MOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COCAMHEHUSX;
3apsij] MOHA MO0 XUMUYECKOH (hopMyie; XapakTep cpebl B BOJHBIX PACTBOpPaX HEOPraHMYECKUX COEIMHEHUH, TUI KPUCTAUTMYECKON PelIETKH KO HKPETHOTO
BEILIECTBA;

5) packpvieamo cmuvicn [epuoandeckoro 3akona 1. Y. MenjeneeBa U 1eMOHCTPUPOBATh €ro MOHUMAHHUE: OIMKMCHIBATH M XapaKTePH30BaTh TAOIMUHYIO
bopmy Ilepuoanyeckoil cucTeMbl XMMHUECKUX 3JIEMEHTOB: pa3liMyaTh MOHSITUS «TaBHas noAarpymnna (A-rpymnma)» u «nobdounas noarpymnmna (b-rpynmna)y,
MaJible U OOJIbIINE MEPHOIbl; COOTHOCUTH 0003HAUEHUsI, KOTOPbIE UMEIOTCS B MIEPUOINYECKOM Tabnlle, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMUMHUYECKUX DJIEMEHTOB (COCTaB M 3apsia sApa, oOIee YUCIO SJICKTPOHOB W pACHpelieieHHe HMX IO DIEKTPOHHBIM CJ0SIM); OOBSACHATH OOIIHe
3aKOHOMEPHOCTU B U3MEHEHUHU CBOKCTB 3JIEMEHTOB U UX COECIMHEHUH B IIpe/eiax MaJIbIX IEPUOJOB U IJIaBHBIX MOATPYIII C YUETOM CTPOCHUS UX aTOMOB;

6) rraccuguyuposams XUMHUYECKHE 3JIEMEHTBI; HEOPraHHMUYECKHUE BEIIECTBA, XUMHUYCCKUE PEAKIUH (M0 YHUCITy M COCTaBy YYacTBYIOIIMX B PEaKIUU
BEIIECTB, 10 TEIIOBOMY 3(PPeKTy, 0 U3MEHEHUIO CTENIEHEH OKUCICHHUS XUMUYECKIX JIEMEHTOB);

7) xapaxmepuszosams (OUCHIBATE) OOIINE U ClICHU(PHUSCKIE XUMHUECKHE CBOWCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, OATBEPIKAas OMHUCAHHE TPUMEpaMU
MOJIEKYJISIPHBIX U HOHHBIX YPABHEHUN COOTBETCTBYIOLIMX XUMUUYECKUX PEAKIUN;

8) cocmasnsimv ypaBHEHUST DICKTPOJIMTUYCCKOM IMCCOIMAIMU KHCJIOT, IIEJIOUeH M COJIeH; MOJHBIE W COKpAllEHHBIC YPaBHCHHS DPEaKIUH HOHHOTO
oOMeHa; ypaBHEHHS peaKIMii, OATBEPKIAIOIINX CYIIIECTBOBAHHE ITEHETUUECKOM CBSA3U MEXTy BEIIECTBAMH PA3IUYHBIX KIIACCOB;

9) packpwieamsv cyuHOCHMb OKUCIUTEIFHO-BOCCTAHOBUTEIILHBIX PEAKIIMNA MOCPESICTBOM COCTABIICHHSI AJIEKTPOHHOTO OajlaHCa ATUX PEAKIINM;

10) npoenosuposams CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHS, BO3MOYKHOCTH MPOTEKAHMSI XUMUYECKUX MTPEBPAIICHUHN B Pa3JIMUHBIX YCIOBHSX;



11) gviuucasims OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIFO XMMHYECKOIO AJIEMEHTa 10 (OpPMYJIe COCIUHCHUS;
MacCOBYIO JIOJIFO BEILLIECTBA B PaCTBOPE; IPOBOJUTH PACUEThI 110 YPAaBHEHUIO XUMUYECKON PEaKIUy;

12) creoosamsb npaBuiiaM TOJIB30BAaHUS XUMHUYECKON IMOCYIOW W JabOpaTOpPHBIM OOOPYIOBaHMEM, a TAaKKE MPaBHIaM OOpAICHUS C BEIIECTBAMHU B
COOTBETCTBUH C MHCTPYKIUSAMH TI0 BBITIOJHEHHIO JIA0OPATOPHBIX XUMHUECKUX OIBITOB MO MOJYYEHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB (aMMHAKa U
YIJIEKHCIIOTO ra3a);

13) nposooums peaxiyu, MOATBEPHKIAIONINE KAUYSCTBEHHBIH COCTAaB Pa3jIMYHBIX BEIICCTB: PACMO3HABATH OMBITHBIM IYTEM XJIOPHUI-, OPOMHUI-, HOIUI-,
kapOonat-, ¢ocar-, cummkar-, cyabdar-, THAPOKCUA-UOHBI, KATHOHBI aMMOHHS M MOHBI M3YYE€HHBIX METAJUIOB, MPHUCYTCTBYIOIINE B BOJHBIX PAacTBOpax
HEOPraHUYECKUX BEILECTB;

14) npumensimsb OCHOBHBIC OTICPALIMU MBICIIUTEIBHOW AEATEIPHOCTH — aHaJIM3 W CUHTE3, CpPaBHEHHE, O0OOIEHHE, CHUCTEMATH3AllMIO, BBISBICHUE
MIPUYHUHHO-CIIEAICTBEHHBIX CBSA3€M — I M3YUEHUS CBOMCTB BELIECTB U XMMHUECKUX PEaKIUi; €CTECTBEHHO-HAayYHbIE METO/Ibl TO3HAHUS — HaOJNI0/IEHNE,
U3MepeHue, MOJCITMPOBAHNE, SKCIIEPUMEHT (PEaJIbHbIN U MBICIIEHHBIN).

Buapnl ACATC/IIBHOCTH, HAIIPABJICHHBIC HA JTOCTHKCHHUE pPE3yjabTaTa

Bubl yueOHOM 1eITETbHOCTH yUaITuXCsl:

1. Tlapuyro. D10 paboTa ydamierocsi ¢ meaarorom (WM CBEPCTHHUKOM) OJWH Ha OJUH. Takoe oOydeHHE MPUHATO Ha3bIBaTh WHAMBHUAYyaJIbHBIM. B
IIKOJIaX OHO MIPUMEHSETCS PEIKO B CBSA3U C HEJOCTATOYHBIM KOJUYECTBOM BpeMeHH y yuutens. [1Iupoko ucmomp3yeTcst mpu AOMOTHUTEIBHBIX 3aHATHAX U
pPEneTUTOPCTBE.

2. I'pynnoByro, Korja y4uTelb OJHOBPEMEHHO OOYyYaeT ILENyI0 TPYIITY YJalluxcs WId Ienblid kiaacc. s Takod ¢GopMbl XapakTEpHO pas3ielibHOE,
CaMOCTOSITEJIbHOE BBIMIOJHEHUE YYalUMUCS Y4eOHBIX 3aJJaHUM C MOCIEAYIONIMM KOHTPOJEeM pe3ylnbTaroB. Takyio ¢opMy elle Ha3bIBalOT OOLIEKIACCH O
iy (GPOHTAIBHON PaboTOM.

3. KomnektuBHyto. DTO camasi ciokHas (GopMa OpraHu3aluu JesTeNbHOCTH ydamuxcs. OHa BO3MOXKHA, KOrja Bce oOydaeMmble aKTHUBHBI U
OCYILIECTBIISIOT 00yueHue Apyr Apyra. TUMUYHBIM TpUMep KOJIJIEKTUB HOM (hOpMBI-padoTa ydaluxcsi B mapax CMEHHOT'O COCTaBa.

4. NnnuBunyanbHo-0060co01eHHyt0. Ee ele 4acto Ha3pIBalOT caMOCTOSITeNIbHOM paboToil ydaierocs. Beimonnenue pebeHKkoM nomaiinHel padoThl -
BOT TUIHYHBIN npumep Takor Gopmbl yued Hol nestenbHOCTH. [lInpoko mpumeHsieTcs U Ha ypokax B 001ieoOpa3oBaTelibHbIX yupekaeHusX. KoHTponbHbie
U CaMOCTOSITeNIbHBIE PaOOThI, CAMOCTOSITENILHOE BHITIOJHEHHUE 33/1aHU Y JJOCKH WM B TETPAIH B XOJI€ YPOKa TOXKE OTHOCATCA K 3TOM hopme.

Kputepuu 1 HOpMBbI OLIEeHKH 3HAHUI 00y4arOIINXCH:

1. OneHKa yCTHOTO OTBETA.
OT1meTKa «5»:
- JIaH MOJIHBIM U MPaBUJIbHBIN OTBET HA OCHOBAHUH U3YYE€HHBIX TEOPHIA,
- Marepua U3JI0KEH B OMPEACIIEHHOM JIOTHYECKON MOCIEI0BATEIbHOCTH, IUTEPATYPHBIM S3BIKOM,
- OTBET CaMOCTOSITEILHBIN
- BO3MO)XHA 0/IHA HECYII[ECTBEHHAs OIIHUOKA.
OTtmeTKa «4»:
- JIaH TIOJIHBIM U MPaBUJIbHBIM OTBET HA OCHOBAHUU MU3YUYEHHBIX TEOPHUIA,
- Marepual U3JI0OKEH B OMPEAEIEHHOM MOCIeI0BaTEIbHOCTH,



- OTBET CAMOCTOSTCIIbHBIN

- JomymnieHsl 2-3 HeCylIeCTBEHHbIE OIMOKY, HCIIPABJICHHBIC TT0 TPEOOBAHHUIO YUUTEISI, WIIH JJAaH HETOJTHBIA M HEUYETKUI OTBET.
OtMmeTKa «3»:

- JIaH TIOJTHBIA OTBET, HO MIPH ATOM JOMYIICHA CYIIECTBEHHAS OMIMOKA WITM OTBET HETIOJIHBIN, TIOCTPOSH HECBSI3HO.
OTMeTKa «2»:

- OTBET OOHAPYKMBACT HETIOHMMAHNE OCHOBHOTO COJICpXKaHMsI yUeOHOTO MaTepraa,

- JIOMYIIEHBI CYIIECTBEHHBIC OMMOKH, KOTOPHIE YUAIIHICS HE MOXKET UCTIPABUTD MTPU HABOIAIIUX BOIIPOCAX YUUTEISL.

2. OueHKa IKCMEPUMEHTAIbHBIX YMEHUI (MPAKTHYECKHUX U JIA00PATOPHBIX padoT)
OreHka CTaBUTCS HA OCHOBAHWW HAOJIOJCHMS 32 YIAIIUMUCS ¥ TIMICBMEHHOTO OTYeTa 3a paboTy.
OTmerka «5»:

- paboTa BBIITOJTHEHA TIOJTHOCTHIO U MTPABWIIBHO, CJICNIAHBI MPABUIIbHBIC HAOTIOACHUS U BBHIBOJIBI;

- 9KCIIEPUMEHT IPOBEJICH 10 IIaHY C YIETOM TEXHUKH OS30ITaCHOCTH | MTPABIII pa0OTHI ¢ BEIIECTBAMH U 000PYIOBaHUEM;

- MPOSIBJICHBI OPraHU3aIMOHHO-TPYIOBbIC YMEHHS (TOJICPKUBAIOTCS YHCTOTa pabovero MecTa W MOPSJIOK Ha CTOJIE, SKOHOMHO HCIIOJIB3YIOTCS
PEaKTUBBI).

OTmerka «4»:

- pa®oTa BBITIOJTHEHA MPABWJIBHO, CAEJAHBI NMPABHIbHBIC HAOMIOJACHHUS W BBIBOJBI, HO TPH ITOM JKCIIEPUMEHT IPOBEJCH HE TOJTHOCTBHIO HIIN

JOTYIIIEHBI HECYITIECTBEHHBIE OMMOKH B pabOTe C BEIIECTBAMU M 000PYIOBAHHUEM.
O1meTka «3»:

- paboTa BBINOJHEHA MPaBWJILHO HE MEHEE YeM HAIOJIOBUHY WM JOMYIIEHa CYHIECTBEHHas OIIMOKa B X0J€ AKCIEpPUMEHTa, B OOBSCHEHUH, B
odopmiileHnH paboThI, B COOTIOICHUH TTPaBUJI TEXHUKH 0€30TaCHOCTH MPH paboTe ¢ BENIeCTBAMU U 000PYI0BAaHUEM, KOTOPAsi UCIIPABIISETCS TI0 TPEOOBAHUIO
YUUTEIS.

OT1meTka «2»:

- JIOTyIIeHbI B¢ (1 0oJiee) CYIIECTBEHHbBIE OIMOKH B XOJI€ SKCIIEPUMEHTA, B 00bSICHEHUH, B OPOPMIICHUU PaOOThI, B COOIIOACHUH TIPABHIT TEXHUKH

0€30MMacHOCTH MPH paboTe C BEIIeCTBAMU M 000PYJ0BaHHEM, KOTOpbIE yJaIllUKCs HE MOKET UCIPABUTH JaXke TI0 TPEOOBAHHUIO YUUTEJIS.

3. OneHKa yMeHHMii peliaTh pacuyeTHbIE 321241
Onenka «5»:
- B JIOTUYECKOM PaCCYKJIEHUU U PEHICHUH HET OIMOO0K, 3a]ja4a pellieHa pallMOHAIbHBIM CIIOCO00M;
Onenka «4»:
- B JIOTUYECKOM PACCYKJCHUH U PEIlIeHUs HET CYIIECTBEHHBIX OIIMOOK, HO 33aJjaua pelieHa HepalnoHAIbHBIM CIOCOO0M, WM AOMYIIEHO He Oosee
JIBYX HECYIIECTBEHHBIX OIIMOOK.
Onenka «3»:
- B JIOTHYECKOM PaCCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO TOMYIIIEHA CYIIECTBEHHAs OIMOKA B MATEMaTUYECKUX pacyeTax.
Onenka «2»:
1. UMeeTcs CyIIeCTBEHHBIE OITUOKH B IOTHYECKOM PAcCYK/ICHUHU U B PEUICHUH,



2. OTCYTCTBHE OTBETA Ha 3a/laHuUE.

4. OneHKa MUCbMEHHbIX KOHTPOJIbHBIX paboT
Onenka «5»:
- OTBET IMOJIHBIA U MIPaBUJIbHBIN, BO3MOKHA HECYIIECTBEHHAs OIIMOKA.
Onenka «4»:
- OTBET HETOJHBIN UK JOIYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIIMOOK.
Onenka «3»:
- paboTa BBITIOJTHEHA HE MEHEEe YeM HAroJIOBUHY, JOMYIIEHA O/IHA CYIIECTBEHHAs OIIMOKA M MPU STOM JIBE-TPU HECYIIECTBEHHBIE.
Onenka «2»:
1.paboTa BBIMIOJHEHA MEHBIIIE YeM HAMOJOBUHY WU COJIEPKUT HECKOIBKO CYIIECTBEHHBIX OITHOOK;
2. paboTa He BBIIIOJHEHA.

5. Ounenka TecToBbIX padoT

TecTsl, cocTosIMIME U3 TISTH BOIIPOCOB MOYKHO HCITOJIB30BATh TOCIE H3Y4eHUsT KaKaoro Marepuana (ypoka). Tect uz 10-15 BompocoB ucmoab3yeTcst
Ui Tieproindeckoro KouTpostst. Tect u3 20-30 BompocoB HEOOX0AUMO HCTOIb30BaTh /11 MTOTOBOTO KOHTPOJIS.

[Ipu oneHMBaHUY KCTIONB3YETCS CIEAYIONIas IKaja:

st TecTa U3 1ecsiTM BONPOCOB:

HET OIIMOOK — OLIEHKA «5»;

OJlHa — JIB€ OLIMOKU — OLIEHKa «4»;

TPH — YEThIPE OLIMOKN — OLIEHKA «3»;

AT U 00Jiee OIMOOK — OIIEHKa «2).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunuecTBO YacoB
No 11/i1 HaumeHoBaHue pa3aeioB u KonTpoJb duekTpoHHble (¢ poBbIE)
) TeM NPpOrpamMMel Bcero HbIE IlpakTHyeckue padorsl | 00pasoBaTe/IbHbIE PECyPChI
padoThI
Paznean 1. IllepBonayanbHble XUMHYECKHE TIOHATHS
Xumus — BakHas 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuorexa [JOK
' MIPAKTHUYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c
yeJloBeKa
BemiecTBa 1 XuMu4deckue bu6mmoreka [IOK
1.2 15 1
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazgeny 20
Pa3znen 2. BaxHelinue npeacTraBuTe/ M HEOPraHNYeCKUX BellecTB
Bosznyx. Kucnopoa. [Tousitue bubnuoreka [JOK
2.1 6
00 oxcuaax https://m.edsoo.ru/7f41837c
Boaopoa.Ilonsarue o kucnorax bu6mmoreka [IOK
2.2 8 1
H COJIIX https://m.edsoo.ru/7f41837¢c
Bona. PactBopsl. [Tonsitue 06 bu6mmoreka [JOK
2.3 5 1 1
OCHOBaHHUIX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCcChl bubmuoreka [JOK
2.4 . 11 1 1
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pazpnen 3. Illepuoanueckuii 3akon u llepuoguveckasi cucrema xumnueckux 31eMeHToB /I, . MenaesneeBa. CTpoeHue aToMoB. XMMH4YECKasl CBA3b.
OxHcIUTEeIbHO-BOCCTAHOBUTE/IbHbIC PeaAKIIUN



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

[Tepuonnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
' XAMHYECKHX deMeHToB 1. 1. https://m.edsoo.ru/7f41837c
Memnnene-eBa. CTpoeHue aroma
XUMHUYECKas CBA3b.
3.2 OxucnuTensHo- 8 1 bubamorexa [OK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBHUTEJIHHBIC PEAKIIHH
bu6mmoreka [{OK
4 15
TOTO T pasnety https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa [OK
P P https://m.edsoo.ru/7f41837c
OBIIEE KOJJMYECTBO YACOB I1O 68 4 5
I[MTPOTPAMME
9 KUIACC
KoauvecTBo yacos
HaumeHoBaHue pa3/ieioB U TeM daexkTpoHHbIe (HUpoOBHIE)
Ne i/mm Koutpoasusie | IIpakTuyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3znen 1. BemmecTBo 1 XUMHYECKHE peaKu
11 [ToBTOpEeHME U yriyoieHue 3HaHUH 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
' peaxuui https://m.edsoo.ru/7f41a636
13 DNIEeKTPONUTHYECKAs JUCCOLMALIMS. 8 1 1 bubnuoreka [JOK
' XHMMHUYECKHE PEAKIUU B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro no paszneny 17

Pa3nen 2. Hemera iibl M UX COeTUHEHU ST



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

OO01mas XxapakTepUCTUKa XUMUYECKHIX

bubmuoreka [IOK

2.1 4
aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpymmel. Cepa u eé 6 bubmorexa HOK
' PYIHEL T-CP https://m.eds00.ru/7f41a636
COCTMHCHUS
OO0mas XxapakTepUCTUKA XUMUYIECKHIX
2.3 anemeHToB VA-rpymmsl. A30T, pocdop u ux 7 bubmorera [JOK
' PYHHEL ’ P https://m.eds0o.ru/7f41a636
COCTMHCHUS
OO01as XxapakTepUCTUKA XUMUYECKUX
2.4 anieMeHTOB |VA-rpynmsl. Yriepon u 8 bubmmorexa [IOK
' y PYITHIBL. P https:/m.edso0.ru/7f41a636
KPEMHHU U UX COCIUHCHHUS
Hroro mo pazueny 25
Pa3nen 3. MeTajliibl 4 MX COeAMHEHUA
. bu6mmoreka [IOK
3.1 06 4
He CBOHCTEA MeTallion https://m.edso0.ru/7f41a636
. bu6moreka [IOK
3.2 B 16
QKHEHUIITNE METAJUTBI M KX COCAMHCHHUS httos://m.eds00.ru/ 7413636
Hroro mo pazgeny 20
Pasznen 4. Xumusi v OKpy:Kaomas cpeaa
bu6mmoreka [JOK
4.1 Bemecta 1 MmaTepuaiibl B )KM3HU YEJIOBEKa 3
https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHOC BpeMs 3 bubmotera [JOK
P P https://m.edso0.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636

KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne Ne B HanmMeHoBaHMe TeMbl YPOKOB KoimnuecTBo Hara
n/n | pazaene/ 4acos o IJIaHy no ¢axry
TeMe
Paznen 1. [lepBoHayajibHbIe XUMMHYECKHE MOHATHS

1 1.1 [Ipenmer xumuu. Poss XxuMum B 5KU3HU YeJIOBEKa. Tea U BeIeCTBA 1
2 1.2 TTousarue o MeToJaxX MO3HAHUS B XUMHUH. 1
3 1.3 IIpakTnueckas padora Ne 1 «IIpaBuna paboTs! B 1abopaTopuu U NpuémMsl oOpalleHus ¢ 1

71a00paTOPHBIM 000PYIOBAHUEM
4 1.4 Uucteie BemecTBa 1 cMecH. CriocoObl pa3ielieHus: CMecei 1
5 15 IIpakTnueckas padora Ne 2 «PazneneHue cMeced (Ha MpUMepe OUMCTKU TOBAapeHHOMN 1

COJIH)»
6 1.6 ATOMBI U MOJIEKYJIBI. 1
7 1.7 XHUMHUYECKUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) XUMHYECKHX AJIEMEHTOB 1
8 1.8 [IpocThie U CIOKHBIE BENIECTBA 1
9 1.9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1
10 1.10 3aK0H TIOCTOSIHCTBA COCTaBa BEIIECTB. XUMHUYecKas ¢Gopmyna. BarneHTHOCTH aToMoB 1

XMUMHUYECKUX JIEMEHTOB
11 1.11 OtHocuTenbHas aToMHas Macca. OTHOCHTENIbHASI MOJIEKYJISIpHAsE Macca 1
12 1.12 MaccoBas qoJsi XUMAYECKOTO dJIEMEHTA B COSIUHEHUN 1
13 1.13 KomnuecTBo BemniectBa. Mosib. MosisipHas Macca 1
14 1.14 dusznvecKrue 1 XMMUYCCKHE SIBJICHUS. XUMHUYECKasl peaKIus 1
15 1.15 [Ipu3Haky U yCiI0BHS MPOTEKAHMSI XUMUYECKHX PEaKIMii 1
16 1.16 3aKOH COXpaHEHUs] MacChl BEUIECTB. XUMUYECKUE YPAaBHEHUS 1
17 1.17 Brrunicnenust koJimyecTBa, MacChl BENIECTBA M0 YPABHEHUSIM XUMHUUYECKUX PEaKIuil 1
18 1.18 Kiaccudukanus XuMuueckux peakiuuii (COeTuHEHUs, pa3IoKeHUs, 3aMEIICHHS, 0OMeHa) 1
19 1.19 M. B. JlomoHOCOB — yuéHbIii-sHIIMKI0NEeUCT. O000IIeHNe U CHCTeMAaTH3allus 3SHAaHUN 1
20 1.20 KonTpoabHnas padora Nel «BeniectBa 1 XUMHUYECKHE PEAKIIUI 1

Pa3znen 2. BaxxHeimme npeAcTaBUTeIH HEOPIAaHHYECKHX BeleCTB
Kucaopon.

21 \ 2.1 \ Bo3gyx — cMmech razos. CocraB Bo3ayxa. Kuciaopoa — 3JIeMEHT U MPOCTOE BELIECTBO. 1




O30H

22 2.2 ®usznueckue M XUMHUYECKHE CBOWCTBA KHUCIOpoAa (pEaklMH OKHUCICHHUS, TOPEHHE). 1
[Tonsitrie 06 okcHaax

23 2.3 CriocoObl TOyYeHHUs] KUCIOpOAa B JIA0OpaTOpud W HPOMBINUICHHOCTH. [IpuMeHenue 1
KHCIIOpOa

24 24 TennoBoit 3P PekT XUMHUECKON peaKkIiy, MOHITHE O TEPMOXUMUYECKOM yPaBHEHUH, IK30- 1
Y DHJIOTEPMUYCCKUX PCAKITUSIX

25 2.5 TormmuBo (HedTh, Yroiab ¥ MeTaH). 3arps3HeHUEe BO3AyXa, CIOCOOBI €ro MPeI0TBPAICHHS

26 2.6 IpakTtuueckass padora Ne 3 «IlonmyuyeHue u coOupaHuUe KHUCIOPOJA, H3YyUYEHUE €ro
CBOMCTB»

Bonxopon

27 2.7 Bonopon — aneMeHT u npoctoe BemiecTBo. HaxoxaeHue B mpupoe 1

28 2.8 dusndeckre U XMMUYECKHE CBOMCTBA BoJopoaa. [[pumenenue Bogopoaa 1

29 2.9 [ToHsaTHE O KHCITOTaX U COJISIX 1

30 2.10 CrrocoOBI IMOJTydeHHUsT BOJAOPOIa B TAO0OpATOPHH 1

31 211 IpakTuueckass padora Ne 4 «[lomydenne u coOupaHue BOJOPOJA, H3YUYCHHE €TO0 1
CBOWCTB»

32 2.12 Monsipabiii 00bEM ra3oB. 3akoH ABOTaAPO 1

33 2.13 Brruucnenuss o0béma, KOJIMYECTBAa BEIIECTBA ra3a IO €ro HM3BECTHOMY KOJHUYECTBY 1
BEIIIECTBA WM 00BEMY

34 2.14 Brruncienuss 00bEMOB Ta30B TO YpPaBHEHHUIO PEAKIMM HAa OCHOBE 3aKOHAa OOBEMHBIX 1
OTHOILLIEHUH ra3oB

Bona. PacTBopbl

35 2.15 dusnyecke 1 XUMHYECKHUE CBOIICTBA BOIBI 1

36 2.16 CocraB ocHoBaHui. [ToHsTHE 006 MHAUKATOpaAX 1

37 2.17 Bona kak pactBoputens. HachlllieHHBIE W HEHACHIIICHHBIE PAcTBOpbI. MaccoBas 10 1
BEIIECTBA B PACTBOPE

38 2.18 IIpakTuueckass padora Ne 5 «lIpurotoBnenne pacTBOPOB C ONpPEAEIEHHON MacCOBOM 1
JI0JICH PacTBOPEHHOTO BEIIECTBA»

39 2.19 KonTpoabnasi padora Ne2 «Kucnopon. Bonopoa. Boga» 1

OcHOBHbBIE KJIAaCChl HEOPraHUYECKUX COeTMHEeHM I

40 2.20 Oxcupl: cocTaB, Kiaccu(UKalys, HOMEHKIATypa 1

41 2.21 ITosrydeHne 1 XMMHYECKHE CBONCTBA KUCIOTHBIX, OCHOBHBIX M aM(OTEPHBIX OKCHJIOB 1

42 2.22 OcHoOBaHMs: cOCTaB, KIaccupHUKaIMsl, HOMEHKIATypa 1

43 2.23 [lonyueHnue u XuMU4eCcKre CBOMCTBA OCHOBAHUN 1




44 2.24 KucnoTsl: cocras, knaccudukarys, HOMEHKIATypa 1
45 2.25 [TonyyeHue M XuMHU4YECKHE CBOMCTBA KUCIIOT 1
46 2.26 Conu (cpenHue): HOMEHKIIATypa, COCOOBI OMYYCHHS, XUMHUYECKHE CBOMCTBA 1
47 2.27 IIpakTnueckas padora Ne 6. PemeHue skcriepuMeHTaNbHBIX 33a4 110 TeMe «OCHOBHbIE 1
KJIACChl HEOPTaHWYECKUX COSTUHEHHI
48 2.28 ['enernyeckas cBs3b MEX/Y KJacCaMU HEOPraHUYECKUX COCAUHEHUN 1
49 2.29 O06001IeHre U CHCTeMaTH3alus 3HaHU! 1
50 2.30 KonTpoabHas padora Ne3 "OcHOBHBIE KJIAaCCHl HECOPTAHUYICCKUX COCTUHEHUN" 1
Paznen 3. Ctpoenune atoma. [leproanyeckuii 3aKoH U MepuognYecKasi CHCTeMa XUMUYECKHX 3JIEMEHTOB
JA.U. MenneneeBa
o1 3.1 [lepBBie MOMBITKU KJIACCU(PUKALUN XUMUYECKHUX 31eMEeHTOB. [loHsATHE O TpyIIax CXOAHBIX 1
AIIEMEHTOB
52 3.2 [lepuognueckuit 3akoH u Ilepuoamdeckas cucrema XuMudeckux odnemeHtoB /[l . 1
MenneneeBa
53 3.3 [leproap1, TPyIIIBI, TIOATPYIIITHI 1
54 3.4 Ctpoenue atomoB. CocTaB aTOMHBIX sijiep. M3oTombl 1
55 3.5 CtpoeHune 37IeKTPOHHBIX 000JIOYEK aToMOB 3JieMeHTOB llepuommueckoit cuctemsr JI. . 1
Meunneneena
56 3.6 XapakTepucTHKa XHMHUYECKOTO DJIEMEHTA 10 €ro MOJIOKeHHI0 B Ileproandeckoit cucrteme 1
. Y. MenneneeBa
57 3.7 3nauenue [lepronnueckoro 3akoHa IS pa3BUTHs Hayku U nipakTtuku. J1. 1. MenneneeB — 1
y4€HBI, IeJaror U rpaxkJaHuH
58 3.8 DJIEKTPOOTPUIIATEIILHOCTh ATOMOB XUMHUYECKUX DJIEMEHTOB 1
59 3.9 WNonnas xumuueckast CBsi3b 1
60 3.10. KoBaneHTHas nojsipHas XUMHYECKasi CBS3b 1
61 3.11 KoBanenTHas HenoJsspHast XUMUYECKask CBSI3b 1
62 3.12 CreneHb OKUCIEHUS 1
63 3.13 OKUCIUTETbHO-BOCCTAHOBUTEIIbHBIEC PEAKIIUU 1
64 3.14 OKHCIIUTENN U BOCCTAHOBUTENH 1
65 3.15 KonTpoabHnas pabora Ne4 «CtpoeHue atoMa. XUMHUYECKas CBA3bY 1
66 3.16 AHanmu3 KOHTPOJBHON pabOThI 1
67 3.17 [Ipomexyrounas arrecrauus. MToropasi KOHTpoJbHasi padora 1
68 3.18 O6o01eHne 1 crucTeMaTu3alys 3HaHUuH 3a Kypc 8 kiacca 1




KAJIEHJAPHO-TEMATHYECKOE IINTAHUPOBAHUE

9 KUIACC
Ne i/ Ne B HanmMeHoBaHMe TeMbl YPOKOB KoimmnuecTBo Hara
pasnene/ 4yacoB Mo MJIAHY no akry
TeMe
Paznen 1. Xumuyeckue peakumuu
1 11 [Iepnognueckuit 3akoH. llepuonmyeckas cucrema xumuueckux oanemeHtoB JI. M. 1
MenneneeBa
2 1.2 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB XHMHUYECKUX JIEMEHTOB TIEPBBIX TPEX TIEPHUOJIOB 1
3 1.3 Knaccugukaiys 1 HOMEHKIIATypa HEOPTaHHYECKUX BEIIECTB 1
4 14 Bubl XuMHU4eCKOMN CBSA3M M TUIIBI KPUCTAJUIMYECKUX PEMIETOK 1
5 1.5 KonTpoabnasa padora Nel «lloBTropenue u yriryboieHue 3HaHMIA OCHOBHBIX pa3JieioB 1
Kypca 8 Kiaccay
6 1.6 Krnaccudukarus XuMHIECKUX peakiuii TT0 pa3IUIHbIM IMPU3HAKAM 1
7 1.7 [TonsiTe o ckopocTu XuMudeckoil peakiuu. [IoHSITHE O TOMOTEHHBIX M Te€TEPOTEHHBIX 1
peaxkusax
1.8 [Tonatne o XxuMHUECKOM paBHOBecHH. DAKTOPHI, BIUSIONMINE Ha CKOPOCTh XUMUYECKON 1
peaKiuu U MOJ0XKEHNE XUMUUYECKOTO PaBHOBECHS
1.9 OKHCIIUTETbHO-BOCCTAHOBUTEIHHBIC PEAKITHH 1
10 1.10 Teopus 3neKTpOUTUYECKON quccorranui. CUIbHBIC U CJIa0bIe AIEKTPOJIUTHI 1
11 111 HoHHbIe ypaBHEHHUSI peaKIuit 1
19 1.12 XuMHUyecKue CBO\I:/'ICTBa KHCIIOT W OCHOBaHMH B CBET€ MpEJACTaBICHUH 00 1
AIIEKTPOJIUTUYECKON TUCCOLMAIIUU
13 1.13 XHWMHYECKHE CBOMCTBA COJICH B CBETE€ IIPEACTABICHHA 00 AJICKTPOJUTHUYCCKOMN 1
JIMICCOLIMAIIUU
14 1.14 [TonsaTHe 0 ruIposM3e coen 1
15 1.15 O00011IeHIE U CUCTEMATH3ALUS 3HAHUN 1
16 1.16 IIpakTnueckas padora Ne 1 «PenmeHue 3KCIepUMEHTAIBHBIX 337a4U» 1
17 1.17 KontpoabHas padora Ne2 «DneKkTponuTHuecKas Auccouuanus. XMuMUYECKUEe peaKiuu B 1
pacTBopax»
Paznen 2. Hemerast IV-VII rpynn u ux coennnenus
18 2.1 ‘ OO01ast XapakTepUCTHKA TAIOTeHOB. XMMHUYECKHE CBOMCTBA HA MIPUMepe XJIopa 1




19 2.2 Xnoposojopoa. CoistHast KHCIIOTa, XAMUYECKUE CBOMCTBA, IOJNyYCHHE, IPUMEHEHHE 1
20 2.3 IIpakTnueckas padora Ne 2 «[lonydyeHue CoJIIHOM KUCIOTHI, U3y4EHHE €€ CBONCTBY 1
21 2.4 Boluucnenust mo ypaBHEHUSIM XUMHYECKUX PEAKIUM, €CIM OJUH U3 PEareHTOB JlaH B 1
n30BITKE
22 2.5 OOm1ast xapakTepucTHKa 1eMeHTOB VIA-rpymisl 1
23 2.6 AnnotpornHsle MoauuKau cepsl. HaxoxaeHne cepbl U €€ COCIMHEHUN B MPHUPOJIE. 1
XHMMHYECKUE CBOMCTBA CEPBI
24 2.7 CepoBoJiopoJ1, CTpoeHHE, (PU3HUECKHE U XUMUYECKHE CBOHCTBA 1
25 2.8 Oxcuppl cepbl. CepHast KUCIIOTa, (PU3HUECKHUE U XUMUYECKHE CBOWCTBA, IPUMEHEHHUE 1
26 2.9 XUMUYECKHE PEaKIMH, JIekKallue B OCHOBE IPOMBIIIJIEHHOTO CIoco0a MOJNydeHHs 1
CEpHOM KUCIOTH. XUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpellbl COSTMHEHUSIMH CEPhI
27 2.10 Boruricienne MmaccoBoi 10J1M BBIXOJA MPOIYKTA PeaKIun 1
28 211 OO0mras xapakTepucTHKa 3JeMEHTOB V A-rpymibl. A30T, paclpoCTpaHeHHUE B MPHUPOJIE, 1
' (bu3nyecKkue 1 XMMHUYECKUE CBOMCTBA
29 2.12 AmMMUax, ero (pu3nyecKkue 1 XuMUYeCKHe CBONWCTBA, OJyYeHHE U TPUMEHEHHE 1
30 2.13 IIpakTnuyeckas pa6ora Ne 3 «[lonydgenne aMmmMuaka, H3ydeHHE €ro CBOWCTB)» 1
31 2.14 A30THas KUCI0Ta, €€ PU3NUecKre 1 XUMHUYEeCKHe CBOMCTBA 1
32 515 Hcnonp30BaHre HUTPATOB M COJIEH aMMOHHS B KadyeCTBE MHHEPAIBHBIX yI0OpEHUM. 1
' XHUMHUYECKOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl COCTMHEHUSIMH a30Ta
33 216 ®dochop. Oxcun dochopa (V) u dochopHas kuciora, GU3NIECKHE U XUMUUYECKUE 1
CBOJCTBA, MOJIy4eHUE
34 217 Hcnons3oBanne ¢ocdaroB B KavyecTBE MHUHEPAIBHBIX YAOOpPeHHWH. 3arps3HEeHHE 1
' MIPUPOTHOM cpebl hochaTamMu
35 2.18 VYriepon, pacnpocTpaHeHue B MPUpoie, GU3HIECKUE U XUMHUYECKUE CBONCTBA 1
36 219 Okcuapl  yraepona, WX (GU3HYECKHE W XHUMHYECKHE CBOMCTBA. OKOJIOTHYECKHE 1
' poOJIeMBbl, CBSI3aHHBIE ¢ OKCUIOM yriiepoaa (IV)
37 2.20 VYroJibHAs KUCHOTA U €€ COJIn 1
38 201 IpakTuyeckass padora Ne 4 "[lonyuenue yraekucioro raza. KauectBeHHas peakuus 1
' Ha KapOOHaT-HOH"
39 2.22 [lepBoHauanbHbIe TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriaepoaa 1
40 2.23 KpemHuuii u ero coennHeHus 1
41 2.24 IIpakTnueckas padora Ne S. PemieHue 5SKCIEpUMEHTANbHBIX 3aJad IO TEMeE 1
«BaxHeine HeMeTauIbl ¥ UX COSAMHEHUS»
42 2.25 KonTpoabHas pabora Ne3 «BaxHeiune HeMeTa/UIbl U MX COCIUHEHUSD) 1

Pazzen 3. MeTasiibl M X COeANHECHUSA




43 3.1 OO0mmas xapakTepucTUKa XUMUYECKUX IJIEMEHTOB — METAIIOB. MeTaudeckast CBs3b U 1
MeTaJUIMYECKasl Kpucraummueckas pemeérka. usndeckue CBONCTBA METAIIIIOB
44 3.2 XMMHUYECKHE CBOMCTBA METAJJIOB. DJIEKTPOXUMUYECKUN Psi/i HAIIPSDKEHUH METAJIJIOB 1
45 3.3 OOmme cmocoObl moxydeHHs: MeTayuioB. CruiaBel. BelumcieHuss 1Mo  ypaBHEHHSM 1
XUMHYCCKUX PEAKIUH, €CJIH OJIMH U3 PEareHTOB COJICPIKUT MTPUMECH
46 3.4 [TonsaTre 0 KOPpO3UU METAIIIOB 1
47 3.5 IllemouHbIe METAILITBI 1
48 3.6 Oxcupl U THJIPOKCHIbI HATPUS U Kallus 1
49 3.7 [{eno4yHO3eMENbHBIC METAILIBI — KAAbIUNA U MarHUi 1
50 3.8 Bakueimre coeIMHSHUS KaTbITUs 1
51 3.9 O06o001IeHNe U CHCTeMaTH3aus 3HaHU! 1
52 3.10 JXK€cTkocTh BOBI M C1TOCOOBI €€ YCTpaHEeHHUs 1
53 3.11 IIpakTuuyeckas padora Ne 6 "JKEcTkoCTh BOJBI M METO/IBI €€ yCcTpaHeHus " 1
54 3.12 ATIOMUHHI 1
55 3.13 AmpoTepHBIE CBOWCTBA OKCHUJIA U THIPOKCHIA 1
56 3.14 Kenezo 1
57 3.15 Oxcunpl, TuApoKcUIBI B conn xxenesa (I1) u xenesza (111) 1
58 3.16 O60011eHre U crcTeMaTu3alus 3HaHu| 1
59 3.17 IIpakTuyeckasi padora Ne 7. Pemenue »>KCnepuMEHTaIBHBIX 3a7ad 10 TEMeE 1
«BaxHelmue MeTauibl ¥ UX COCAMHEHUSD
60 3.18 Brruncnenust mo ypaBHEHHUSIM XHMHYECKHX PEaKIUi, €CIM OJMH W3 PearceHTOB JaH B 1
M30BITKE WM COJICPXKUT IMPHUMECH. BBIYMCICHHS MacCOBO# JIOJM BBIXOJA IMPOIYKTa
peakinuu
61 3.19 O60011eHre U crucTeMaTu3alus 3HaHu| 1
62 3.20 KontpoabHas pabora Ned «BaxHeinme MeTauibl B UX COCTUHCHHS 1
Paznen 4. [lepBoHauaibHbIE CBeIEHHsI 00 OPTraHUYECKHX BelIeCTBAX
63 4.1 BemectBa n MmaTepuaiibl B IOBCEAHEBHOM JKM3HU YEJIOBEKA 1
64 4.2 XMMHUYECKOE 3arpsi3HEHUE OKPYXKAIOIIeH cpeIbl 1
65 4.3 [Tpomexyrounas arrecranus. UToroBasi KOHTpoJbLHasi padoTa. 1
66 4.4 AHanu3 KOHTPOJBHON pabOThI 1
67 4.5 Posib XuMUM B pellIeHNH HKOJOTMUECKUX MpooIeM 1
68 4.6 HTorosslii ypok 1




	d8870297a099922581263724f17d9f9d123fec0f8d4b1f38bd1ea4e80834044b.pdf
	d8870297a099922581263724f17d9f9d123fec0f8d4b1f38bd1ea4e80834044b.pdf
	11346c9edfca7699072eac82e84a4c8514dc51f71cca1b48fe82270f8adea36f.pdf
	ПОЯСНИТЕЛЬНАЯ ЗАПИСКА
	ОБЩАЯ ХАРАКТЕРИСТИКА УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ»
	ЦЕЛИ ИЗУЧЕНИЯ УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ»
	МЕСТО УЧЕБНОГО ПРЕДМЕТА «ХИМИЯ» В УЧЕБНОМ ПЛАНЕ
	​​8 КЛАСС
	9 КЛАСС
	9 КЛАСС (1)

	СОДЕРЖАНИЕ УЧЕБНОГО ПРЕДМЕТА
	8 КЛАСС
	9 КЛАСС

	ПЛАНИРУЕМЫЕ ОБРАЗОВАТЕЛЬНЫЕ РЕЗУЛЬТАТЫ
	ЛИЧНОСТНЫЕ РЕЗУЛЬТАТЫ
	МЕТАПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	ПРЕДМЕТНЫЕ РЕЗУЛЬТАТЫ
	8 КЛАСС
	9 КЛАСС
	9 КЛАСС (1)




