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IlosicHuTe IbLHAA 3aIMCKA

Pa6ouas mporpamma st 9 kiacca 0611e00pa3oBaTENbHBIX YUPEXKICHUN
(6a30BBIN YPOBEHB ).
Pabouas mporpamma cocTaBieHa B COOTBETCTBHH C JTOKYMEHTAMHU:

-denepanbubiii 3akoH 0T 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoii @enepanumny» (B 1eHCTBYIONIECH PEIaKIUN);
-npuka3 MunucrepcTBa oOpa3zoBanus u Hayku Poccuiickoit @enepanuu ot 17.05.2012 Ne 413 «OO0 yTBEpKI€HUU 1 BBEICHHUH B
nerctue deepaabHOro rocy/1apCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CPEeIHETo 001ero o0pa3oBaHus» (B AEHCTBYIOMICH
peIaKium);

-CaHUTapHO-3nHUAeMuoNornyeckue npasuia 1 Hopmatusbl CanllnH 2.4.2.2821-10 «CaHuTapHO-3IIMAEMHOTIOTHYECKUE
TpeOOBaHMS K YCIOBUSAM U OpPTraHU3aIMu 00y4eHHsl B 00IIe00pa30BaTEIbHBIX YUPEKACHUIX), YTBEPKICHHBIE TOCTAHOBICHUEM
['maBHOTO rocyapcTBEHHOTO caHUTapHOro Bpaya Poccuiickoi ®@enepanuu ot 29.12.2010 Ne 189 (B nelicTByro1el penakium);
-npruka3 MunucrepcTBa oOpazoBanus u Hayku Poccutickoit @enepanuu ot 30.08.2013 No 1015 «O6 yTBepKaeHuu nopsaka
OpraHU3alluy U OCYIIECTBIIEHUSI 00pa30BaTEIbHOMN JACSITEIILHOCTH IO OCHOBHBIM 00I1Ie00pa30BaTeIbHBIM MPOrPaMMaM —
oOpa3oBaTenbHBIM MPOrpaMMaM HaYaJILHOTO OOIIEro, OCHOBHOTO 0OIIETO U CpeaHero olmiero oopasoBanus» (B JEHCTBYIOIEH
peIaKIum);

-nipuka3 Ne 345 ot 28 nexadps 2018 r. «O denepanbHOM niepedHe y4eOHUKOB, PEKOMEHTyEMBIX K UCITIOIB30BAHUIO TIPU
peanu3alnry UMEIOIIUX TOCYAAPCTBEHHYIO AKKPEIUTALMI0 00pa30BaTeNIbHbIX POTPaMM HayaabHOTO OOIIETr0, OCHOBHOTO
o011iero, cpeHero odiero oopa3oBaHus ;

-npuKa3 MUHUCTpa oopazoBanust MockoBckoit obsactu oT 20.03.2017 Ne 911 «O BBeaenuu peaepalibHbIX TOCYIAPCTBEHHBIX
00pa3oBaTeNbHbIX CTAHIAPTOB OCHOBHOTO OOIIETO M CPETHEr0 00I1Ier0 00pa3oBaHus B OTIEPEKAIOIIEM PEKUME B
MYHUIMTNIATBHBIX 00111€00pa3oBaTesibHbIX opranu3anusax B MockoBckoit ooiactu B 2017-2018 yue6HOM romy».

-YueOnpiii iian MBOY COII Ne® na 2020-2021y4e6nblii ro.

TpeboBaHusMU DeneparbHOrO TOCYAapCTBEHHOTO O00pa30BAaTENLHOTO CTaHIApTa OCHOBHOTO OOIIEro 0Opa3oBaHUs BTOPOTO

nokosienwus, [[pumepHo#t mporpaMmbl OCHOBHOTO OOIIETO 00pa30BaHMs IO XUMHUHU U aBTOPCKO# [Iporpammer kKypca xumuu jist 8-



9 kiaccoB o00meoOpazoBaTenbHbIX yupexaeHuii(0a3oBeiii ypoBenb) O.C. I'abpuensina (2012roga). Hactosimass mporpamma
YUUTBIBAET peKoMeHaauu [IpumMepHoi mporpaMmbl 10 XUMHH I OCHOBHOM IITKOJIBI.

Pabouas mporpaMma mo XMMHUHU: KOHKPETU3UPYET MOJ0XKeHUST PYHIAMEHTAIBHOTO Spa COACpKaHUS OOYYCHHS] XUMHUU C
y4€TOM MEXKIPEAMETHBIX CBS3¢i y4eOHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO ITMKJIA; OIpPENesseT IOCIe0BaTeIbHOCTD
W3YUYECHUS €IUHUIL COJIEpKAHUsI 00yUeHUsI XUMUU U HopMuUpoBaHus (pa3BUTHUs) 00X YUEOHBIX U CHIEU(DUUESCKUX MPEIMETHBIX
YMEHH; TaeT OPUEHTUPOBOYHOE pacipe/ieieHne yueOHOro BpEMEHH T10 pa3/iejiaM U TeMaM Kypca B MOJIATbHOCTH «HE MEHEe».

ConepxaHue MporpaMMbl HAaNpaBlIEeHO HA OCBOCHUE 3HAHWW W Ha OBJIAJICHUE YMEHHUSIMU Ha 0a30BOM YpOBHE, YTO
cootBeTcTBYyeT (OOpa3oBarenpbHOl mnporpamMMe MmIKoOJdbl. OHa BKIIOYAET BCE TEMbl, NIPEIyCMOTPEHHbIE (heaepanibHbIM
roCy/apCTBEHHBIM 00pa30BaTENIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro OOpa3oBaHMsI MO XMMHUU M aBTOPCKOW IMPOTpaMMOM
y4eOHOro Kypca.

[IporpamMmma kypca «XHMHUW» TMOCTPOCHA HA OCHOBE CHUPAIBHOW MOJEH, MPEAYCMATPUBAIONIEH IMOCTENEHHOE pPa3BUTHE U

yTJ'Iy6J'ICHI/IC TCOPETUUCCKUX HpeI[CTaBJ'ICHI/Iﬁ IpH JIMHEMHOM O3HAKOMJICHUHM C OMIIMPUICCKHUM MaTCpUalIOM

B npeamMeTax CCTCCTBCHHO-MAaTCMATHYICCKOI'O IUKJId BEAYINYIO POJIb UI'PACT IMIO3HABATCIIbHAA ACATCIbHOCTS H COOTBCTCTBYIOIIHC

€M M03HaBaTEJIbHbIC yqe6HHe JICﬁCTBHH. B cBsA3M ¢ ’TUM OCHOBHBIMH meJasaMHu oﬁyqemm XMMHUH B OCHOBHOM IIKOJIC SIBJISIFOTCS:

1) dopMupoBanue y 00ydaromuxcsi yMEHUs BUIETh U IIOHUMATh IIEHHOCTh 00pa30BaHUs, 3HAYUMOCTh XUMUYECKOTO 3HAHUS TS
KaXKJIOTO YeJIOBEKa HE3aBUCUMO OT €ro MpodeCCHOHANBHOU ACSITENIBHOCTH; YMEHHUS pa3inyaTh (aKkThl U OIEHKHU, CPAaBHUBATH
OILICHOYHBIC BBIBOJBI, BUJAETh MX CBA3b C KPUTEPUSIMHU OLICHOK WU CBSI3b KPUTEPUEB C OMNPEACICHHOW CHUCTEMOW ILIEHHOCTEW,

bopMyTUpOBaThH u 000CHOBBIBATh cOOCTBEHHYIO MO3UILIUIO;



2) dhopmupoBaHUE Y O0YYAFOIIMXCS IIEIOCTHOTO MPEACTABICHUS O MUPE W POJIM XUMHUHU B CO3JJaHUU COBPEMEHHOMN €CTECTBEHHO-
HAyYHOM KapTUHBI MHpPA; YMEHHS OOBSICHATH OOBEKTHI W IPOIECCHl OKpYXKaloled JeHUCTBUTEIBHOCTH — MPUPOJTHOM,
COIIMaJIbHOM, KYJIbTYPHOU, TEXHUYECKOM Cpensl, WCTIOJIb3YS TUIS 3TOTO XUMHUYECKHE 3HAHMSI,;
3) npuoOpeTeHre OOYYArOUTIMMUCS OMbITa Pa3HOOOpPA3HOM AEATEIBLHOCTH, MO3HAHUS U CAMOMO3HAHMS; KIIFOYEBBIX HABBIKOB
(KITFOYEBBIX KOMITETEHTHOCTEH ), UMEIONINX YHUBEPCAIbLHOE 3HAUYEHUE ISl PA3JIMUHBIX BUAOB JICSITCIHBHOCTH: PEIICHUS MPOOIIeM,
MPUHATHUS PEIICHUM, TMOWCKA, aHalu3a W o0paboTKM HWH(OpMAIMK, KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB H3MEPEHHI,
COTpYJIHHUYECTBA, 0€30MaCHOTO OOPAIICHHS C BEIIECTBAMHU B TIOBCETHEBHOM KU3HHU.

3agauyamu u3ydeHusi y4eOHOro nmpeaMmera « Xumms» B 9 kiacce sBISIOTCS:

yueOHbIe: (OpPMUPOBAHUE CUCTEMbI XUMUUECKUX 3HAHUHN KaK KOMIIOHEHTa €CTECTBEHHOHAYUYHOU KapTUHBI MUDPA;
pa3BUBaIOIIME: PA3BUTHE JIMYHOCTH OOYYAIONIUXCSA, HMX HMHTEIUICKTyaJdlbHOEC W HPABCTBEHHOE COBEPIICHCTBOBAHUE,
(dhopMUpOBaHHE Yy HUX TYMAaHUCTHYECKUX OTHOIIEHWW M DKOJIOTMYECKU I€JeCOO0pPa3HOro IMOBEACHUS B OBITY U B TPYJAOBOM
JICITEIbHOCTH,

BOCIIMTAaTe/bHbIE: (OPMUPOBAHNE YMEHUN 0€30I1acHOT0 00paIlleHHs ¢ BEIeCTBAMH, HUCIIOJIb3yEeMbIMU B IMIOBCEIHEBHON JKU3HH,
BBIPA0OTKA MOHUMAaHUs OOIIECTBEHHON MOTPEOHOCTH B PA3BUTUU XUMHH, a Takke (OPMUPOBAHUE OTHOIIEHUSI K XUMHH KaK K

BO3MOYKHOU 001acTH OyayIiei MpakTHYECKON 1eITeTbHOCTH.

OO0mas xapakTepucTUKA Y4e0HOro npeamera « XumMusi»
B cooTtBercTBUU ¢ DenepaibHBIM TOCYAapCTBEHHBIM 00pa30BaTEIbHBIM CTAHIAPTOM OCHOBHOTO 00IIIeT0 00pa30oBaHus yqamuecs

JOJIKHBI OBJIAJIETh TAKMMH MO3HABATEIbHBIMH YUYEOHBIMH JACUCTBUSIMHU, KaK yMeHUE (HOpMyJMpoBaTh MpOOJIEMY U TUIOTE3Y,



CTaBUTb LIEJU U 33J]a4H, CTPOUTH IUIAHbI JOCTHKEHUS LEJIEH U PEeIIeHUs TOCTABJIEHHBIX 3a/1a4, IPOBOJIUTh SKCIEPUMEHT U HA €r0
OCHOBE JIeJIaTh BBIBOJIBI M YMO3AKIIOUEHHUS, PEJCTABISATh UX U OTCTAaUBaTh

CBOIO TOYKy 3peHus. Kpome 3Toro, ydvammuecs AOJDKHBI OBJIAJETh NPUEMAMH, CBA3aHHBIMH C OIPEACIICHUEM MOHITHIL:
OrpaHUYMBaTh UX, OMHUCHIBATh, XapaKTepU30BaTh W cpaBHUBaTh. ClieOBaTEIbHO, MPU M3YUYEHUU XUMHUHU B OCHOBHOM INIKOJIE
yuyaliecs: JIOJDKHBl OBJIAJETh YUYEOHBIMU JEUCTBUAMM, MO3BOJIIOIIMMU UM JOCTHYb JIMYHOCTHBIX, IPEIMETHBIX U
MeTaIpeAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

[Ipennaraemass mporpamma IO XUMHHM pacKpblBaeT BKJIaJ y4yeOHOro IpeaMeTa B JOCTHKEHHE LEeJIe OCHOBHOTO OOILEro
00pa3oBaHUs U ONpeNENsAeT BaKHENIINE COJEPKATENbHbIE JIMHUU [TPEAMETA:

* BEIECTBO — 3HAHUA O COCTABC U CTPOCHHHU BCIICCTB, UX Ba)KHEHIITNX CI)I/ISI/I‘IeCKI/IX H XUMHUYCCKHX CBOﬁCTBaX, OHOJIOTHYECKOM

JICCTBUH,
XUMHMYECKasi peaklusi — 3HaHUS OO0 YCJIOBMSIX, B KOTOPBIX MPOSIBISIOTCS XMMHYECKHE CBOMCTBA BEIIECTB, CIOCOOaxX
yIIpaBJICHUS XUMHYECCKUMH MpoleccaMu;
NpUMeHeHHe BelleCTB — 3HAaHWS M ONBIT MNPAKTHYECKOW JESITCIBPHOCTH C BEIIECTBAMH, KOTOpPHIE HauOoJee YacTo

YIOTPEOJIAIOTCS B MOBCEIHEBHOM >KU3HU, MIHPOKO UCIOIB3YIOTCS B MPOMBIILIEHHOCTH, CEILCKOM XO3SIMCTBE, HA TPAHCIIOPTE;
SI3bIK XMMHM — CHCTEMa Ba)XXHEHIIMX MOHATUNA XUMHUHM M TEPMHUHOB, B KOTOPBIX OHHM OIKMCHIBAIOTCS, HOMEHKIATypa

HEOPraHMYECKUX BEILECTB, T. €. MX Ha3BaHUA (B TOM 4YHCJIE€ U TPUBHAIBHBIC), XUMHUUECKHE (HOPMYJIBI U ypaBHEHUS, a TaKKe

npaBujia nepeBojia HHGOPMAIH C €CTECTBEHHOTO SI3bIKA Ha SI3bIK XUMUU U 00pATHO.

[Ipu orbGope comepkaHusi, KOHKPETUZUPYIOIIETO TPOrPaMMy, YUUTHIBAJIOCh, YTO TIEpea 00ImMUM 00pa30BaHMEM HE CTOUT 3ajada

Ipo(heCcCHOHATIBHON MOATOTOBKU O00ydaroIuXcs. DTO ONPEAESIIUIIO MMOCTPOEHUE Kypca KaK OOLIEKYIbTYPHOIO, HAIIPABJIEHHOTO,



npexkae Bcero Ha (OPMUPOBAHHME M PA3BUTHE MHTEpEca K M3YUYCHHIO XUMHUHU. YUT€HAa OCHOBHAas OCOOCHHOCTH MOAPOCTKOBOTO
BO3pacTa — HavaJlo Mepexo/ia OT AETCTBA K B3POCIOCTH, KOTOPBIM XapaKTepu3yeTcs pa3BUTHEM MMO3HABATEIBHOU cephl.

Ha orame ocHoBHOro o0miero cpeaHero oOpa3oBaHUS MPOUCXOAUT BKIIOYEHHE OOYy4YaloOUMXCsd B MPOEKTHYI0 U
UCCIIEIOBATEILCKYIO JCSITENbHOCTh, OCHOBY KOTOPOM COCTaBJISIOT TaKWE YHUBEpCAJIbHbIE Y4ueOHBbIE ACHCTBUS, KaK YMEHHUE
BUJETh MpOOJEMBbI, CTaBUTh BOMNPOCHI, KIACCUPUIMPOBATh, HAONIIONATh, MPOBOAUTH OSKCIIEPUMEHT, J€JiaTh BBIBOJABI U
YMO3aKIIFOUEHHsI, OOBSICHATD, JOKa3bIBATh, 3AIIMILATH CBOU UJIEU, AaBaTh onpeaeseHus noHaTuaM. CroJia ’e OTHOCATCS MPUEMBI,
CXOJHBIE C OINpPEACIICHUEM IOHATHN: ONMCAHUE, XapaKTEPUCTHUKA, PA3bsICHEHUE, CPaBHEHHE, pasinyeHue. DopMupoBaHue 3THX
YHUBEPCAIbHBIX YUEOHBIX NEHCTBUI HAUMHAETCS €€ B HAYAIbHOM IIKOJIE, @ B KypC€ XMMUU OCHOBHOM IIKOJIbI IPOUCXOJUT UX
pa3BUTHE U COBEPIICHCTBOBAaHUE. B CBSA3M € 3TUM pe3epBHBIE YaChl MJIAHUPYETCS UCMOIb30BATh Ha (DOPMUPOBAHHUE U PA3BUTHUE

YMGHI/Iﬁ HpOGKTHOﬁ u HCCHeﬂOBaTeHBCKOﬁ ACATCIbHOCTH, YMCHHUC BUIACTDH HpO6HeMI>I, ACJIaTb BBIBOABI 1 YMO3AKJ/IIIOYCHU .

MecTo yueOHOro npeaMera B yueOHOM IIaHe

OCOOEHHOCTBIO CO/IEpKAHUS Kypca « XUMHUsD SBISIOTCS TO, UTO B 0a3UCHOM yueOHOM (00pa30BaTeIbHOM) TUIAHE ITOT MPEAMET
MOSBIISICTCS TIOCTICHUM B PSAY U3YYCHHS] €CTECTBEHHOHAYYHBIX MUCHUILINH. [[aHHAsS HEOOXOAMMOCTH OCBOCHHS OOBICHSICTCS
TEM, YTO IIKOJIBHUKU JOJDKHBI 00J1a/IaTh HE TOJIBKO OMPENENIEHHBIM 3allacoM MPeIBApUTEIbHBIX €CTECTBEHHOHAYYHbBIX 3HAHUH,
HO W JOCTaTOYHO XOPOIIO Pa3BHUTBIM aOCTPAKTHBIM MBIIUICHUEM. YYallUMUACS YK€ HAKOIUICHBI 3HAHHWS 10 CMEKHBIM
JTUCIUIUIMHAM [HKJIa: OWONOoruHu, (PU3MKM, MareMmaThku, reorpaduu, cHOPMHUPOBAIUCH YMEHHUS aHAIU3UPOBATh, BECTU

HaOJII0JICHHS, CPABHUBATh 00BEKTHI HAOIFOACHUS.



B cooTBercTBHM ¢ y4eOHBIM IITAaHOM Ha W3Y4YeHHWE XUMUHU B 9 Kilacce OTBOAMTCS 2 daca B Hemento, 70 4acoB B roj, IpH
HOPMATHUBHOW MPOJOKUTENILHOCTH YyueOHOro roga 35 yueOHBIX Henenb. B COOTBETCTBHM €O CIIOXKHUBIIEHCS MPaKTUKOU
OpraHM3ali OCHOBHOTO 00IIero o0pa3oBaHHs B 0Opa30BATENbHBIX YUPEXKIEHHUSAX OOIIero o0pa3oBaHUS peajbHas
POJOJDKUTEIBHOCTh YU4€OHOTO Trojia MEHbIIE HOPMATUBHOM M cocTaBisieT 34 yueOHble Heaenud. TakuM o0pa3om, Bpewms,
BblIeIsIeMOe pabounMy yueOHBIMU IUIAHAMU HA U3yYEHUE XUMUU B 9 Kilacce Ha MPaKTHUKE paBHO 68 dacawm.

C yueroM HEHW30EXKHBIX MOTEPh YYEOHOTO BpPEMEHU, BBI3BIBAEMBIX pPA3NMUYHBIMA OOBEKTUBHBIMH MPUYMHAMHU, a TaKKe
HEOOXOJUMOCTH BBIICJICHUS JOINOJHUTEIBHOIO BPEMEHM HAa H3Y4YEHHE OTIENIBHBIX BOIPOCOB Kypca XHMHH IPOrpamMMOMn
PeyCMOTPEH OOJBIION 00BEM PE3EPBHOTO BPEMEHH -6 4acoB.

IIporpamMmmoit npeayCMOTPEHO NMPOBEIACHHUE:

KOHTPOJIBHBIX paboT — 4,

MPaKTUYECKUX pabOT — 6 4acoB.

Cpok peanuzaiy IporpaMmMbl — OJJUH YUEOHBIN TO/I.

DopMbI, METOBI M CPEACTBA 00YUYeHHS, TEXHOJIOTHH
B nanHoMm kiacce BeIyIIMMU METOJIaMU OOY4YEHHUS NMPEAMETY SBISIOTCS: 00BICHUTEIBHO-UILTIOCTPATUBHBIN U PETIPOTyKTUBHBIM,
XOTSl MCTIONB3YEeTCS] W YaCTHMYHO-TIOMCKOBBIA. Ha ypokax HCIONB3yOTCS 3JEMEHTHI CIEAYIOMNX TEXHOJOTHH: JTUYHOCTHO -
OpUEHTHpPOBaHHOE 00yueHue, o0yueHue ¢ npuMenenrueM onopHeix cxem, UKT, npoekTHas gesTenbHOCTb.

Ucnonp3ytores cnemyronire GopMbl 00ydeHusi: y4eOHbIE 3aHATHs, SKCKYPCHH, HAOJIOACHHUS, OIBITHI, YKCIIEPUMEHTHI, paboTa

C y4eOHOHN M JONOJIHUTEIbHON JUTEPATYpOU, aHAIN3, MOHUTOPHHT, HCCIEA0BaTeNbCKas paboTa, mnpe3eHTauus. OnpenencHHoe



MECTO B OBJAJCHHHM JaHHBIM KYpPCOM OTBOJHUTCS CaMOCTOATENBbHOM padoTe: MOATrOTOBKAa TBOPYECKUX PabdOT, COOOUIECHUH,

pedeparos.

DopMbI IPOMEKYTOUYHON U UTOTOBOM ATTECTALUM

[IpomexxyTouHast aTTecTanus MpoBOAUTCS B popMme:

- TECTOB;

-KOHTPOJIbHBIX;

- CaMOCTOSITENIbHBIX padoT;

- MPAKTHYECKHX;

- TBOPYECKHUX padoT.

VYyamuecs npoxoasaT UTOTOBYIO arrectanuio — B Buze I MA.

O6yuenue Benércs mo ydyeOHuky O.C.I'aOpuensH «Xumus 9 Kiaacc», KOTOPBIM COCTaBISICT CIMHYIO JIMHUIO YYCOHUKOB,
COOTBETCTBYET (heepaliIbHOMY TOCYJapCTBEHHOTO O00pa30BaTEIBHOTO CTAaHJIAapTa BTOPOTO TOKOJIEHHS ©0a30BOTO YPOBHS U

peanusyet aBTopckyto nporpammy O.C.I'abpuensina( 2012r.)

OTanuurtebHbIE 0CO0EHHOCTH Padoyell MPOrpaMMbl U ABTOPCKOM
OcHOBHOE CcOJIepKaHNE aBTOPCKOM MOJIHOCTHIO HAIIO OTPAKEHUE B JAHHOM pabouel mporpamme.
B paGouyro mporpaMMy mo XMMHH BHECEHBI M3MEHEHHS 1O CPaBHEHHUIO C aBTOPCKOW: M3 pe3epBa goOaBieHo | dac Ha

«Metamb» 1 106aBieH lyac Ha [Ipaktukym 1 «CBoiicTBa METAJIOB U MX coeauHeHM». OCHOBHOE OTJIMYME JJAaHHOU paboueit



IpOrpaMMbl OT aBTOPCKOM COCTOMT B TOM, YTO B aBTOPCKOW MPOrpaMMe MPaKkTHYEeCKHe padOThl CTPYIIMUPOBAHBI B OJIOKU -
XUMHUYECKHUE MPAKTUKYMBbI, KOTOpPbIE IPOBOAATCS MOCIE U3YUYEHHUs] HECKOJBbKUX DPa3lesioB, a B pabodel mporpamme 3TH ke
MIpaKTUYECKHE pabOTHI TAIOTCS MOCIIE U3yUYEHHsS] KOHKPETHOM TEMBI. DTO MO3BOJISET Jy4lle 3aKPENUTh TEOPETUUECKHUI MaTepHrall
Ha NPAaKTHUKE W NPOBEPUTh NPAKTUYECKUE YMEHMS M HABBIKM HENOCPEICTBEHHO IO JaHHOM TeMe. YToObI mIpoBecTH
NPAKTUUECKYI0 PadOTy MO KOrjga-To M3y4yeHHOW Teme, TpeOyeTcs AOIMOJIHUTENbHOE BpeMs AJii MOBTOPEHUS TEOPETHUECKUX

OCHOB, YTO UCKJIIOYAETCS B JJAaHHOU padoyeil mporpaMme.

Pasnen KonnqechBo 4acoB B Kosmn4yecTBo 4acoB B padoueil

aBTOPCKOM MporpamMmme nporpamMmme

1. Bgregenme. OOmas XapakTepUCTUKA  XUMHUYECKUX

AJIEMEHTOB U XUMHUYECKUX peakunil. [lepuoanyeckuit 3aKoH u 10 10

[Tepuonuueckas cucrema XUMHYECKUX AJIEMEHTOB

JI.1.Menneneena

2.Mertasibl 14 14 +1 +2+1

3.IIpaktukym 1 «CBoOMCTBa METATUIOB M X COEAUHECHUIN 2 -

4. HeMeTtabl 25 25+3

5. Ilpaktukym 2 «CBOMCTBA HEMETAJJIOB U MX COCMHEHUIN 3 -

6.060011eH1Ee 3HAHUN IO XUMHUH 32 KypC OCHOBHOM LIKOJIBI. 10 10

ITonroroska k ' NA.

Peseps 6 4

Hroro: 70 70




Pe3y.]1bTaTaM O0CBOCHMA KypCca XUMHNH

HpI/I N3Yy4YCHUHU XUMHUHU B OCHOBHOM IIIKOJIC 0O0€CIIeYHMBaETCs AJOCTHKCHHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX H IPCAMCTHBIX

pE3yIbTaTOB.

JIMYHOCTHBIE:

® B IIEHHOCTHO-OPUEHTAIIMOHHOMN chepe — UyBCTBO FOPAOCTH 32 POCCUHUCKYIO XUMUYECKYIO HayKy, TYMaHU3M, OTHOIIICHHE
K TPYJy, LIEJICYCTPEMIICHHOCTD;

e (hopMUpOBaHKE IIEHHOCTH 3I0POBOTO U OE30MAaCHOT0 00pasa >KM3HH; YCBOCHUE MTPABUI UHIUBUAYJIBHOTO U
KOJUIEKTUBHOTO 0€30MacHOT0 MOBEICHUS B UPE3BBIYAWHBIX CUTYAIIUSIX, YTPOXKAIOIINX KU3HH U 3[I0POBBIO JTIOCH;

® B TPYI0BOI chepe — roTOBHOCTh K OCO3HAHHOMY BBIOOPY JaIbHEMHIIIEH 00pa30BaTebHON TPACKTOPUH;

® B II03HABATENLHOMN (KOTHUTUBHOW, HHTEIUIEKTYaIbHOMN) chepe — yMeHUe yIpaBisiTh CBOCH MO3HABATEIHHON
NEATEIIbHOCTBIO.

e (hopMHpPOBAHKE OCHOB IKOJIOTMUECKON KYJIbTYpPhI, COOTBETCTBYIOIIEH COBPEMEHHOMY YPOBHIO IKOJIOTHYECKOTO
MBIIIUICHUS, PA3BUTHE OMBITA SKOJIOTHYECKU OPUEHTUPOBAHHOUN pe(IIeKCUBHO-OIICHOUYHON U MPAKTUYECKON AEATETbHOCTH

B JKUBHCHHBIX CUTYaAIHAX;

MeranpeamerHsie:

® YMEHHE CaMOCTOSITEILHO ONPEIEIATh eI CBOEro 00yUEHHUs, CTAaBUTh U (DOPMYJIMPOBATH /IS CeOs1 HOBBIE 3a/1aud B yuéOe u



MO3HABATEIILHOW JIESTEIbHOCTH, PA3BUBATh MOTUBBI U HHTEPECHI CBOEH MTO3HABATEIBHOMU JIESITEIbHOCTH;

® YMEHUE CaMOCTOSITENIbHO IUIAHUPOBAaTh MYTH JOCTHKEHHUS IIeJieil, B TOM YHUCJe albTepHATUBHBIC, OCO3HAHHO BHIOMPATH
HanOosee 3¢ PeKTUBHBIE CIOCOOBI PEIICHHS YUeOHBIX U TTO3HABATEIBHBIX 33/1a4;

® YMEHUE COOTHOCUTH CBOM JICWCTBUS C IUIAHUPYEMBIMH PE3YyJIbTATAMH, OCYIIECTBISATH KOHTPOJIb CBOEU ACATEIBHOCTH B
polecce JAOCTUKEHUSI pe3yJibTaTa, OMpeaeNaTh COCOObl ACHCTBUN B paMKaxX MpPEJIOKEHHBIX YCIOBUNA M TPeOOBaHUIA,
KOPPEKTUPOBATh CBOM JAECHUCTBUSA B COOTBETCTBUM C U3MEHSIONICHCA CUTyallUE;

® YMEHUE OIICHUBATh MPABWJIHLHOCTD BBITIOJIHEHHS YU4E€OHOM 3a/1auu, COOCTBEHHbBIE BOBMOKHOCTH €€ PEIICHMUS,;

® BJIaJICHHE OCHOBAMH CAMOKOHTPOJIS, CAMOOIICHKH, MIPUHATHUSL PEIICHUN U OCYIIECTBICHHUSI OCO3HAHHOTO BbIOOpa B yueOHOM
Y MMO3HABATEIIBHOMN JACSATEIbHOCTH;

® YMEHHE OMNpEIENATh MOHSITHS, CO3/aBaTh OO0OOIEHMS, YCTaHABJIMBATh AHAJIOTHH, KJIACCU(PHUIIMPOBATH, CaMOCTOSTEIHHO
BBIOMpATh OCHOBAaHUA M KPUTEPUHU JUIsl KiIacCU(UKAIMK, YCTAaHABIMBATH MPUUYMHHO-CIICJICTBCHHBIE CBSI3U, CTPOUTH
JIOTUYECKOE PACCYKACHUE, YMO3AKITIOUeHUE (MHIYKTUBHOE, JCAYKTUBHOE U 110 aHAJIOTHH) U JIeJIaTh BBIBOJIBI;

® yMEHUE CO3/1aBaTh, NMPUMEHATh M MPEOOPA3OBBIBATH 3HAKW W CHUMBOJIBI, MOJEIM W CXEMbI JJIS PElICHUS Y4YEOHBIX M
MO3HABATEbHbBIX 3a1a4;

® YMEHHE OPraHU30BBIBATh YUEOHOE COTPYAHUYECTBO U COBMECTHYIO JIEATECIIBHOCTh C YUUTEJIEM M CBEPCTHUKAMU; paboTaTh
WHIVMBUAYAJIbHO U B TPYIINE: HAXOAUTh OOIllee pelIeHHe U paspeniaTh KOHMIUKTB HA OCHOBE COTJIACOBAHUS MO3UIUNA U

y4€Ta UHTEpECOB; (OPMYIUPOBATH, APTYMEHTHUPOBATh U OTCTAUBATh CBOE MHEHHE;



¢ YMCHHC OCO3HAHHO HUCIIOJIB30BATh PCUCBLIC CPCACTBA B COOTBCTCTBUU C 3az[aqe171 KOMMYHHKAIIUH JJIA BBIPAKCHUA CBOHUX
9yBCTB, MBICIICH U HOTpe6HOCT€I\/'I; IUIAHUPOBAHUA U PCTYJLAIUA CBOCH ACATCIIBHOCTH, BJIaJICHHUC YCTHOﬁ 1 IUCbMEHHOM

PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYbIO;

e (opMHUpOBaHWE H PA3BUTHE KOMIIETEHTHOCTH B OOJACTH WCIOJB30BaHUS HWH()OPMAITMOHHO-KOMMYHHUKAITMOHHBIX
TEXHOJIOT UM,
e (opMupoBaHHUE K PA3BUTHE PKOJOTHUUECCKOTO MBIIUICHHS, YMEHUE IPUMEHATh €Tr0 B IMMO3HABATEIHLHOM, KOMMYHUKATHUBHOM,

COLIMAJIBHON MTPAKTUKE U MPOPECCUOHATBHOW OPUEHTALIMH.

IIpeameTHbIe:

1.B no3naBarebHOM cepe:

® J1aBaTh OMNpPEACICHUS U3YYCHHBIX MOHATUN: «XUMUYECKUHN AIEMEHT», «aTOM», KUOH», «MOJIEKYJIa», KIPOCTHIE U CIOKHbBIC
BEILIECTBAY», «BEIIECCTBO», «XUMHYECKass (HOpMyJia», «OTHOCUTEIbHAs aTOMHAsh Macca», «OTHOCUTEIbHAs MOJICKYJIsIpHas
Macca», «BaJEHTHOCTb», «CTENEHb OKUCICHHUS», «KPUCTAIIMYECKAs PEIIETKa», «OKCUABDY, «KHUCIOTBbD, «OCHOBAHUD,
«conm», «aM(POTEPHOCTHY, «HUHAUKATOPY», «IEPUOJAUUYECKUNA 3aKOH», «IIEPUOANYECKas Ta0IUIA», «U30TOIBI,
«XUMHUYECKASI CBS3BY, «IJEKTPOOTPULIATEIIHHOCTEY, «XUMUUYECKasT PEaKIUsIy), «XUMHUUYECKOE YPaBHCHHUE», «TCHETHYECKas
CBSI3bY», «OKUCIIEHUE», «BOCCTAHOBIICHHUE), «IJIEKTPOJIUTHYECKAS TUCCOLHAIUNY», «CKOPOCTh XUMUYECKON PEAKIINN;

® OIIMCAaTb JEMOHCTPAIMOHHBIC U CAMOCTOATCIbHO ITPOBCACHHLIC XUMHUUYCCKUC DKCIICPUMCHTDI,

¢ OIIMCBhIBATH U PA3JIMYATh U3YUCHHBIC KJIACChbl HCOPIaHNMYCCKUX COCHHHCHHﬁ, IIPOCTBLIC U CJIOXHBIC BCIICCTBA, XUMHUYCCKHUC



peaKIuy;
e KIacCU(PHUIIMPOBATh U3yUYCHHBIC O0BEKTHI U SBJICHUS;

¢ NCJIaTb BBIBOJAbI WM YMO3AKJIIOYCHUA U3 Ha6JIIOI[CHI/II71, HN3YYCHHBIX XHMMHNYCCKHX BaKOHOMCpHOCTCﬁ, IIPOrHO3UPOBATH

CBOMCTBA HEM3YUYCHHBIX BEILIECTB MO AHAJIOTUU CO CBOMCTBAMU U3YUYCHHBIX;
® CTPYKTYpHUpPOBATh NU3YUYEHHBIN MaTepral 1 XUMUUYECKYI0 HHPOPMAIIUIO, MOJTYUYEHHYIO U3 IPYTUX UCTOYHUKOB;

® MOJICJIMPOBATH CTPOCHHE ATOMOB AJIEMEHTOB 1-3 Mepruoa0B, CTPOCHHUE MPOCTHIX MOJIEKYJ;

2.BIIeHHOCTHO — OPMEHTAIIMOHHOM cepe:
® AaHAJM3UPOBATh M OLIEHWBATH IOCIEACTBUS JUIsl OKpYyXKaroled cpeabl ObITOBOM M HPOM3BOJACTBEHHOHN AESITENBbHOCTU
YeJI0BEKa, CBA3AHHOW ¢ epepabOTKOM BEIIECTB;
3. B Tpynosoii cdepe:
® IPOBOJANTH XUMUYECKHI 3KCIIEPUMEHT;

4. B cepe 0€30MaCHOCTH KU3HEAEATEIbHOCTH:

e OKa3bIBATh IICPBYIO IIOMOIIL IIPpKU OTPABJICHUAX, OKOraxX M JAPYIrux TpaBMaX, CBA3aHHLIX C BCIICCTBAMH U na6opaTopH51M

000pyI0BaHUEM.



TemaTnuyeckoe MJIAHMPOBAHHE Y4eOHOr0 MaTepuasa

Ne Hassanue riasbl KomnuectBo | IIpaktnueckue | KoHTposibHBIE
TJIaBbI 9JacoB paboThI paboThI
Beeaenue. OOmas 6 Nel
XapaKTepUCTUKA
XUMUYECKUX DJIEMEHTOB U
XUMHYECKUX PEAKIIHMN.
[lepnoauueckuii 3aK0H U
[lepnogmyeckas cucrema
XUMUYECKUX IJIEMEHTOB
JI.1.Menpaeneena
1. | Meramisl 18 Neol-3 No2
3. | Hemeraminl 28 Ne4-6 Ne3
5. | O6001IeHre 3HaHUH 10 10 No4
XVMMMH 32 KypC OCHOBHOM
mkoJiel. [logroroBka k
I'IA.
6. | Peseps 4
Utoro 70 6 4




OcHOBHOE coepxaHue Kypca

BBenenne. O01masi XxapakTeprucTUKA XUMUYECKHUX 3JIEMEHTOB M XUMUYecKUuX peakunid. [lepuoaunveckuii 3aKoH u
Ilepunoauyeckasi cucremMa

xuMuueckux 3jeMenToB JI. U. MenaeiaeeBa (10 4)

XapakTepucTKa dJEMEHTa IO €ro mnonokeHuto B llepuommueckoin cucreme xumudeckux anemeHtoB /I M. Menneneesa.
CBoiicTBa OKCHJOB, KHUCJIOT, OCHOBAaHHWA W COJIEM B CBETE TEOPUHU BJICKTPOIUTHYECKOW IUCCOLUMALMM U OKHUCIICHHS -
BoccTaHOBJIeHUS. [loHATHE O TMEpexXOoAHbIX »dieMeHTaX. AMQOTEpHOCTh. [eHeTHYecKud psif MEePEeXOJHOTO IIJIEMEHTA.
[Tepnonnueckuit 3axkoH u llepmognmueckas cucrtema xumuyeckux 3yemMeHToB J[. M. MeHneneeBa. Xumuueckas OpraHA3alus
KABOM U HEKHMBOW MPUPOJBI. XMMUYECKUN COCTAaB f/Ipa, MAHTUU U 36MHOU KOpbl. XMMHUUYECKHUE DJIEMEHTHI B KJIETKAX YKHUBBIX
OopraHu3MoB. Makpo- u MuKpossiemMeHThl. OO000IIeHne CBEICHUM O XUMHYECKHX peakuusx. Kiaccudukamus XUMHUYECKUX
peakimii Mo pas3IMYHBIM TPHU3HAKAM: «UHCIO M COCTAB PEArupyroNIMX W OO0pa3yIoUIUXCsl BEIIECTB», «TEIUIOBON 3D EKT,
«HAMpaBIICHUE», «U3MEHEHUE CTENEHEH OKHUCJICHHS DJJIEMEHTOB, OOpa3yIOIIMX pearupyrollre BemiecTBay, «dazay,
«MCIIOJIb30BAHUE KaTanusaTopay. [lonsarue o ckopoctu xumuyeckon peakuuu. GakTopel, BIUSIOMINE HA CKOPOCTh XUMHYECKHUX
peakimii. Katamuzatops! u katanu3. THruOUTOpbl. AHTHOKCUIAHTHI.

JdeMoHCTpaIUU.

Paznuunsie hopmbl Tabnuiel JI. 1. MenneneeBa. Mogaenu aToMoB 3JeMeHTOB 1—3-T0 mepuoioB. MoJienb CTpOSHHUSI 36MHOTO
mapa (MmonepeyHbiil pa3pe3). 3aBUCUMOCTh CKOPOCTH XUMHUUYECKON pEeaKIMd OT NPUPOAbl PEATUPYIONINX BEIIECTB. 3aBUCUMOCTD

CKOPOCTH XMMHYECKOM PEAKINH OT KOHILICHTPALMU PEArupyrolnX BEHIECTB. 3ABUCHUMOCTh CKOPOCTH XMMHUYECKOW PEAKLIHHU OT



IUIOIIAM CONPUKOCHOBEHUSI PEArMPYIOIIMX BEIIECTB («KUISAMIMI C0i»). 3aBUCUMOCTh CKOPOCTH XMMHYECKOW peakuuud OT
TEeMIIepaTyphl pearupyommx BemecTs. [ OMOTeHHbIN U TeTeporeHHbIi katanusbl. DepMeHTaTuBHBIN KaTtanus. UHrubuposanue.
JlabopaTopHbIe ONBITHI.

1. IlomyuyeHne TUAPOKCUOA LIMHKA W HCCIENOBAaHUE €r0 CBOMCTB. 2.MoxenupoBanue noctpoeHus llepmonndeckoil cHUCTEMBI
xuMuueckux aiemeHtoB Jl. M. MenneneeBa. 3. 3aMenieHue xene3oM menu B pactBope cynbdara meau (II). 4. 3aBucumocTsb
CKOPOCTH XMMHUYECKOMN peaKuu OT MPUPObI PEAarMpPYIOIIUX BEIIECTB HA PUMEPE B3AMMOJIEUCTBHSI KUCIOT C METaJIaMHu.

5. 3aBUCUMOCTb CKOPOCTH XUMHUYECKON PEAKIIMU OT KOHIICHTPAIIMU PEArupyronIuxX BEUIECTB HA TPUMEPE B3aUMOJICUCTBUS LIMHKA
C COJISTHOM KHCIIOTOM pa3iIuYHON KOHUEHTPALIUH.

6. 3aBHCHUMOCTh CKOPOCTH XMMHUYECKOM PEaKIMH OT IUIOMIAA CONPUKOCHOBEHUSI pEarupyrollux BemecTs. 7. MoaenupoBaHue
KUISIIETO CIOos». 8. 3aBUCMMOCTh CKOPOCTHM XHMHYECKOW PEAKIHUHM OT TEMIEPAaTypbl pEearupyrolux BEIIECTB Ha MPUMEPE
B3aumojiericTBuss okcuna Menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI pa3audyHOM TemmepaTypbl. 9. PasnoxkeHue mnepokcuaa
BOJIOpPOJIa C MoMoIIbio okcuaa mapranna (IV) u karanasel. 10. OO6HapykeHHe KaTaia3bl B HEKOTOPBIX MUIIEBBIX MpoayKTax. 11.
NurubupoBanue B3auMOACHCTBUS KUCIOT C METAJTIAMU YPOTPOITUHOM.

IIpeameTHble pe3yJbTATHI 00y4eHUA

Ydanuiicst 10J19KeH ymemb:

UCIIOJIb30BaTh MPU XapPaKTEPUCTUKE NPEBPAIICHUNA BEUIECTB MOHATUSA: «XUMHUYECKas PEaKIUsA», «PEaAKIUU COCAUHEHUS,
«PEaKINN PA3IOKEHUS», «PEAKIUU OOMEHa», «PEAKIUU 3aMEIICHUS, «PEaAKIMU HEUTpaTu3aumy, «3IK30TEPMUUIECKUE

peakium», <«OHIOTEPMHUUYECKHE PpEaKIMN», «OOpaTUMBIC pEaKIHum», «HEOOpaTHUMbIe peaklun», «OKHCIUTEIHHO-



BOCCTAHOBUTEJIBHBIC PEAKIIUW», «TOMOTCHHBIC PEAKIUN», «TETEPOTCHHBIC PEAKIUN», «KATATUTHYECKUE PEaKIuN»,
«HEKATATUTHUYECKUE PEAKIIUN», «TEIUIOBOM A(HEKT XUMHUUECKONU PEaKIMN», KCKOPOCTh XUMHUECKOW PEaKINy, «KaTaIu3aTop»;
XapaKTEepU30BaTh XUMHUYECKHUE DJEMEHTh 1—3-T0 MepuoAO0B MO WX MOJOKeHHI0 B Ilepmommueckoll CHCTEME XMMHYECKHX
sanemeHToB J[. . MeHneneeBa: XMMUYECKUN 3HAK, OPSIKOBBI HOMEpP, MEPUOJI, TPYIIa, MOJArPYIINa, OTHOCUTEIbHAS aTOMHAs
Macca, CTpOCHHE aToma (3apsija sApa, YUCIO MPOTOHOB M HEHUTPOHOB B sApe, OOIIEe YHCIO 3JIEKTPOHOB, paclpeeicHHue
AIIEKTPOHOB TIO AJIEKTPOHHBIM CJIOSIM, TTPOCTOE BEIIECTBO, (hOpMYyJia, Ha3BaHUE M THIT BBICIIICTO OKCHIA U THIPOKCHUIA, JICTYUIETO
BOJIOPOJIHOTO COSAMHEHUS (/111 HEMETAJUIOB));

XapaKTepHU30BaTh OOIHNE XWMHUYECKHE CBOHWCTBA aM(pOTEPHBIX OKCHIOB W THUAPOKCHJIOB, MPHBOIUTH MPUMEPHI PEaKIIHi,
MOATBEPKIAONINX XUMHUIECKHE CBOMCTBA aM(OTEPHBIX OKCHJIOB 1 THIPOKCHIOB,;

JaBaTh XapaKTEPUCTHKY XUMHUYECKUX PEAKIM MO YUCIY U COCTABY MCXOJHBIX BEIIECTB M MPOAYKTOB PEAKIIUU; TEIJIOBOMY
a¢hdexTy; HampaBIICHUIO NPOTEKAHUS PEaKIMHM; H3MCHCHHUIO CTEICHEW OKHCICHHS DJJIEMEHTOB, arperaTHOMY COCTOSHHUIO
MCXOJTHBIX BEIIECTB; YYACTHIO KaTalln3aTopa;

OOBSACHSATH U MIPUBOAUTH MPUMEPHI BIUSHUS HEKOTOPBIX (DaKTOPOB (MPUPOJIa PearupyroIux BEIIeCTB, KOHIIEHTPAIUS BEIIECTB,
JaBJICHUE, TEMIepaTypa, KaTalu3aTop, MOBEPXHOCTh CONMPHUKOCHOBEHHUS PEarnpyroMUX BEIIECTB) Ha CKOPOCTh XHMMHYECKUX
pEaKLNi;

HaOIIOAAaTh M ONMCHIBATh YPABHEHUS PEAKIIU MEXIY BEIIECTBAMH C IIOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MIIM POJTHOTO) SI3bIKA U

A3bIKa XUMUU,



MIPOBOJIUTH OTIBITHI, TTOATBEPKIAAIONTNE XUMHUUECKHE CBOWCTBA aM(OTEPHBIX OKCHIOB M THUIPOKCHAOB; 3aBHCHUMOCTh CKOPOCTH
XUMHUYECKON peakluu OT pPa3IuvHbIX (PAKTOpOB (MpUpO/ia pEearupyrolvx BEHIECTB, KOHIICHTpPAllUs BELIECTB, JIaBJICHUE,

TEeMIIepaTypa, KaTajau3aTop, IOBEPXHOCTh COPUKOCHOBEHUS PEArNPYIOMINX BEIIECTB).

MeTanpeaMeTHbIe pPe3yJbTaThl 00y4eHUs

VYyammiics 10/IKeH ymems:

OTIPENICNIATh Ie7b YUCOHOM JCATETHHOCTH C IIOMOIINBI0 YUYHUTEIS M CaMOCTOSITEIbHO, HMCKaTh CPEJCTBA €€ OCYIICCTBIICHMUS,
paboTasi Mo IUIaHy, CBEPATh CBOU JACHCTBUSI C IIEJbI0O M MPU HEOOXOAUMOCTH HMCHPABISATH OMIMUOKU C TOMOIIBIO YUUTENIS U
CaMOCTOSTEJIHHO;

COCTAaBJISITh AHHOTALIMIO TEKCTA,

co3/laBaTh MOJIEU C BBIJICJICHUEM CYIIECTBEHHBIX XapaKTEPUCTUK OOBEKTA M MPEACTABICHHEM HX B MNPOCTPAHCTBEHHO-
rpaduuecKoi UM 3HaKOBO-CUMBOJIMYECKOH (hopMme;

OTIPENIEIIATh BUIbI KJIacCU(PHUKAIIUHU (€CTECTBEHHYIO U HCKYCCTBEHHYIO);

OCYIIECTBJISITh MPSIMOE AEAYKTUBHOE 10KA3aTEIbCTBO.

Tema 1. Metasuibl (14 4)

[Tonoxenne wmertamnoB B Ilepuomnueckon cucremMe xumuyeckux d3neMeHTtoB . WM. MengeneeBa. Merammueckas
KpUCTANIMYECKasl peIieTka M MeTaJUIMYecKas XUMH4YecKkas cBs3b. OOmme ¢u3mdyeckue cBoiicTBa MeTamuioB. CIiaBel, UX

CBOMCTBA M 3Ha4YeHHE. XMMHUYECKHE CBOMCTBA METAJIOB KaK BOCCTAaHOBUTEIEHM, a TakXKe€ B CBETE HX IIOJOKCHHUS B



AIIEKTPOXUMHUYECKOM PSAY HampsbKeHUH MeTauioB. Koppo3ust MeTaisioB u crmocoOsl 60ps0ObI ¢ Heil. MeTaisl B mpupoae. Obuiue
CIOCOOBI MX MOJyYEHHUSI.

OO0mas xXapakTepuCTHKA HIEJT0YHBIX MeTaLI0B. MeTtaiuel B nipupoge. O6mme cnocodsl ux noiaydeHus. CTpOeHHE aTOMOB.
[I{enouHbIE METaUIBI — IPOCTHIE BEIIECTBA. Ba)kHEHIINE COCIMHEHMS IIEIIOYHBIX METANIOB — OKCHJBI, TUAPOKCHUIBI U COJIA
(x70puabl, KapOOHATHI, CYJIb(ATHI, HUTPATHI), UX CBOMCTBA U IPUMEHEHHE B HAPOJHOM Xo3stiicTBe. Kanuiinble yno0peHus.
OO01mas xapakTepHCTHKA 3JIEMEHTOB IJIaBHOM nmoarpynns! II rpynmnst.

Crpoenune artomos. lllenoyHo3emenbHble METaUIBl — MPOCTHIE BEIIECTBA. Ba)kHEHIIME COECIUHEHUS IIEI0YHO3EMEIbHBIX
METaJUIOB — OKCH/IbI, TUJIPOKCUBI K COJIM (XJIOPHUBI, KApOOHATHI, HUTPATHhI, Cylb(aThl, pocdarbl), UX CBOMCTBA U IPUMEHEHUE
B HAPOJHOM XO35MCTBE.

AJIIOMMHHH.

Crtpoenue atoma, pU3MYecKre U XUMUYECKHUE CBOKMCTBA MPOCTOro BenlecTBa. CoequHEHUs aJlOMUHHSI — OKCHJT U TUAPOKCU, UX
ampoTepHbIl XapakTep. Baxueiiue conu amomunus. [[puMeHeHre alfOMUHUS U €70 COSTUHECHHM.
Keureso.

Crpoenue atoMa, (pU3MUECKUE U XUMUYECKHE CBOMCTBA IIPOCTOro BemecTsa. I enernaeckue psaasl Fe*? u Fe*s,

Baxkueitmue conu kene3a. 3HaUYCHHE Kejle3a U €ro COSAMHEHUH JJIsl TPUPOIbI M1 HAPOJHOTO XO35MCTBA.

JeMoHcTpanumu.

OO0pa3ipbl METOYHBIX U HIEIOYHO3EeMENbHBIX MeTaJIoB. OOpasibl CIijlaBoB. B3anMoaelicTBue HaTpHs, TUTUS U KaJIbIUS C BOJOMH.
B3aumopericTBue HaTpus M MarHus C KucCIOpoAoMm. B3ammopencrBue MeTauioB ¢ HeMmeTauiaMu. [losiyuyeHne TMApOKCHIIOB

xenesa (1) u (TII).



JlaGopaTopHbIe ONBITHI.

12. B3aumopeiicTBUE pacTBOPOB KHCJIOT M coiell ¢ meramuiamu. 13. O3HakomiieHne ¢ pyaamu xene3a. 14. OxpammBaHue
IJJAMEHU COJISIMHA WIEJIOYHBIX MeTaimioB. 15. B3ammopeiictBue kanpuusa ¢ Boaou. 16.IlosydyeHuwe ruapokcuaa KaabLus U
UCCIIEJOBAHUE €TO CBOMCTB.

17. Ilomy4yeHue rugpoKcua aJtOMUHUS U UCCIEOBaHHE €ro CBOMCTB. 18. B3aumoneiicTBue kene3a ¢ CONMIHONW KUCIOoTou. 19.
[Tonyuenue runpoxcuos xkenesa (I11) u (I11) u uzyuenue ux cBOUCTB.

IIpeameTHbIe pe3yJIbTATHI 00yUEeHUSA

VYyammiics 10/IKeH ymemp:

WCMOJIb30BaTh MPHU XAPAKTEPUCTUKE METALIOB M WX COCAUHCHUW TOHATHS: «METAUIBD», «PSAJ AaKTUBHOCTH METAIIJIOBY,
«IIIEJIOYHBIE METAJUIbl», «IIETOYHO3EMENbHBIE METAJUIbD), HCMOJb30BaTh WX IMPU XapAKTEPUCTUKE METAJUIOB; JaBaTh
XapaKTePUCTUKY XUMHYECKUX JJIEMEHTOB-METAIUIOB (IIEJIOYHBIX METAJIJIOB, MarHus, KajblMs, aJIOMUHUS, *Keje3a) M0 HX
nosoxxenuto B Ileproaudeckoit cucreme xumudeckux smeMeHToB [[. M. MenaeneeBa (XUMHUECKUN 3HAK, TTOPSAKOBBIA HOMED,
MepPHO/I, TPYIINA, MOATPYINa, OTHOCUTENIbHAST aTOMHAsi Macca, CTpOEHHUE aToMa (3apsij sapa, YUCIO MPOTOHOB M HEHTPOHOB B
a5pe, o0l1Iee YUCIO 3JIEKTPOHOB, PACIPEACIICHUE SJIEKTPOHOB O JEKTPOHHBIM CIIOSIM), IPOCTOE BELIECTBO, (hopMyJia, HA3BaHHUE
Y TUT BBICIIETO OKCHUJIA U THAPOKCUIA);

Ha3bIBaTh COEMHEHMSI METAJUIOB M COCTABIATH UX (DOPMYJIBI 110 HA3BAHUIO;

XapaKTepU30BaTh CTpOEHUE, 001THe GU3NIECKIE M XUMUUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-METAJIIOB,

OOBSCHSTH 3aBHCUMOCTh CBOMCTB (WJIM MPEJCKA3bIBATh CBOMCTBA) XUMUYECKUX AIIEMEHTOB-METALIOB (paanyc, METAUTNIECKUE

CBOMCTBA 3JIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA AJIEMEHTOB) U 00pa3yeMbIX UMHU COEIMHEHHH (KHCIOTHO-



OCHOBHBIE CBOWCTBAa BBICHIUX OKCHJOB U THAPOKCUIOB, OKHUCIUTEIHHO-BOCCTAHOBUTEIIbHBIE CBOWCTBA) OT IMOJOXKECHUS B
[Tepnonuueckont cucreme xumuueckux 3eMeHToB . Y. Menneneena;

OMUCBHIBATh OOIIME XWMHUYECKHE CBOMCTBA METAJJIOB C MOMOIIBI) €CTECTBEHHOIO (PYCCKOTO WJIM POJIHOTO) S3bIKAa U SI3bIKA
XUMHHU;

COCTaBIISITh MOJIEKYJISIDHBIE YPABHECHUS PEAKIMK, XAPAKTEPUIYIOIMIUX XUMHYECKHE CBOWCTBA METAJUIOB U HUX COCAWHCHUN, a
TAKXKE€ JICKTPOHHBIC YPABHEHHUSI TTPOIIECCOB OKUCIICHUS-BOCCTAHOBJICHUS;

YPaBHECHUSA JJIEKTPOJIUTHYECKON IUCCOLMALIMU;, MOJICKYJISAPHBIE, IOJIHBIE W COKPAIICHHBICE HMOHHBIC YPAaBHEHHUS pPEaKIU C
Y4YaCTHEM BJICKTPOJIMTOB;

YCTAHABIIMBATh MPUYUHHO-CIEJACTBEHHBIC CBSI3M MEXKAY CTPOCHHEM aTOMa, XUMHUYECKOW CBS3bI0, THUIIOM KPUCTAJLIMYECKOU
pEeNIeTKN METaJUIOB Ml X COSIMHECHHH, MX OOIUMHU (PU3NUYESCKUMU U XUMHYECKUMH CBONCTBAMU;

OIMMCBIBATh XMMHUUYCCKHE CBOMCTBA MICJIOYHBIX U IIEIOYHO3EMEIbHBIX METAJJIOB, a TAK)KE aJIOMUHHUS U JKejie3a U UX COCAMHCHUU
C TIOMOIIIBIO0 €CTECTBEHHOTO (PYyCCKOTO WIIM POJAHOTO) SI3bIKA U SI3bIKA XUMUU;

BBITIOJTHATH, HAONIOJATh M OINMCHIBATH XUMHUUYECKHN DSKCIIEPUMEHT I10 PACIO3HABAHHMIO BAXKHEWIINX KAaTHOHOB METaJUIOB,
TUJPOKCUI-UOHOB;

AKCIIEPUMEHTAIBHO HCCJEN0BaTh CBOMCTBA METAUIOB M HMX COEAUHEHHM, pEIIaTh SKCIECPUMEHTAJbHBIE 33Ja4d II0 TEME
«MeTanby;

OMUCHIBATh XUMHUYECKUU SKCIIEPUMEHT C MMOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJIHOTO) S3bIKA U A3bIKA XUMUH;

MPOBOJIUTh PACUYETHI MO XUMHUYECKUM (opMysiaM M ypaBHEHUSM pEaKIil, MPOTEKAIONMX C yYacTHeM METalIOB M UX

COECIMHEHUM.



MertanpeaMeTHbIe pe3yJbTATHI 00yUeHUs

Yyammiics 10JIKeH ymemp:

paboTaTh MO COCTABJICHHOMY IUIaHY, UCIIOJIb3Ysl HAPSY C OCHOBHBIMU U JOTMOJIHUTENbHBIE CPEJCTBA (CIPABOYHYIO JTUTEPATYPY,
cinoxubie npubopsl, cpeactsa UKT); ¢ moMomipio yuurtenss orOupath Ui perieHus y4eOHBbIX 3a/1ad He0OXOAUMbIE CIOBapH,
SHIUUKJIONEANH, CIPABOYHUKH, SJICKTPOHHBIC TUCKHU;

COTOCTAaBIIATh U OTOMPATh WUH(POPMAIIKIO, MOTYUYEHHYIO U3 Pa3IMYHBIX MCTOYHHUKOB (CIIOBApH, DHIIMKJIONEINUU, CIIPABOYHHKH,
AIEKTPOHHBIE JUCKH, CETh IHTEepHET);

MPEACTABIATh HHPOPMALIUIO B BUJE TAOJIMUI, CXEM, OIOPHOTO KOHCIIEKTA, B TOM 4Kclie ¢ npumeHeHueM cpencts UKT;
Oo(OpPMIISITH CBOM MBICIM B YCTHOW M MUCHbMEHHOM PEYM C YYETOM CBOMX YUYEOHBIX W JKM3HEHHBIX PEUEBBIX CUTYyallui, B TOM
yucie ¢ npumenennem cpeacts UKT;

COCTaBJIATh PELICH3UIO Ha TEKCT;

OCYILIECTBJIATH JOKa3aTEIbCTBO OT IPOTUBHOTO.

Tema 2. lIpaktuxkym 1. CBolicTBa MeTA/LIOB W UX coequHenuii (2 41)!

1. OcyuiecTBieHue HEMOYKA XUMHUUYECKUX mpeBpamieHui. 2. [lomydyeHue u CBOMCTBA COEIMHEHWN MeTauioB. 3. PemieHue
HKCIIEPUMEHTAJIbHBIX 33/1a4 Ha paclO3HABAaHUE U MOJYyYE€HHUE COSAMHEHUN METaIIJIOB.

IIpenmeTHbIe pe3yJbTATHI 00yUEeHUSA

Yyammiics 10JIKeH ymemp:



oOpamatecsi ¢ J1a00paTOpHBIM 00OPYJOBAaHMEM M HarpeBaTeIbHBIMU NPUOOPAMU B COOTBETCTBUU C MPaBUIAMH TEXHUKH
0€30IMacHOCTH;

HaOJI0/1aTh 32 CBOMCTBAMU METAJJIOB U UX COCAMHEHUN U SIBJICHUSMHU, IPOUCXOASITUMU C HUMU;

OMKCHIBATH XUMUYECKHUM IKCTIEPUMEHT C MOMOIIbIO €CTECTBEHHOTO (PYCCKOTO UM POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JenaTh BBIBOJIBI IO pe3yJIbTaTaM MPOBEAECHHOTO SKCIIEPUMEHTA.

MeTanpeaMeTHblIe pe3yJbTATHI 00yUeHHUs

Ydamuiicst 10J17KeH ymemb:

OTPENIEIIATh, UCXO/Is U3 YUeOHOM 3a/1aun, HEOOXOIUMOCTh UCIIOJIb30BAHUS HAOIIOICHUSI WJIH SKCIIEPUMEHTA.

Tema 3. Hemerasibl (25 v)

OOmiass xapakTepHCTHKa HEMETaIoB: moJjioxkeHne B Ilepmognueckoil cucreme Xumuuyeckux odnemeHtoB J[. .
MeHeneeBa,0cCO0GHHOCTH CTPOCHHUSI aTOMOB, JJIeKTpooTpularelbHOoCcTh (D0) Kakmepa «HEeMeTaUTMYHOCTHY», psag 0.
Kpucraminueckoe CTpoeHME HEMETAUIOB — TMPOCThIX BemecTB. Asuorponus. @duznueckue CBOICTBA HEMETAILIIOB.
OTHOCUTENBHOCTh MOHITUI «METAIID) U «HEMETAILID).

Bonopoa.llonoxenue Bonopona B Ileproanueckoit cucreme xumuueckux sneMeHToB . M. MenneneeBa. CtpoeHue atoma u

MOJICKYIJIBI. PU3NYECKUE U XUMHUUYECKHUE CBONCTBA BOJOpOJaa, €I0 IMMOJYUYCHHNC U IIPUMCHCHHC.

1 HpI/I ABYXYAaCOBOM INIAHUPOBAHUU ITPOBOAUTCS TOJIBKO IMTPAKTUYCCKAs pa60Ta 3



Bonxa.

Ctpoenue moiiekyiibl. Bogoponnas xumuueckas cBsizb. @uznueckue cBOMCTBA BOAbI. AHOMAaINKM CBOMCTB BOJIbI. ['UpoduiibHbIE
u ruapodoOHbIe BemecTBa. XWMHUYECKHE CBOMCTBAa BOABL. KpyroBopoT Boasl B mpupojae. BomooumcTka. Aspanus BOIBI.
boiToBbIe PriibTphl. MUHEpanbHbIe BOIbI. JucTUIIMpOBaHHAs BOJIA, €€ MOTYyUYEHUE U IPUMEHEHHE.

OO0mas xXapakTepuCTHKA IraJIOTeHOB.

Crpoenne atoMoB. [IpocThie BemecTBa 1 OCHOBHBIE COCTMHEHUS TaJIOTEHOB, UX CBOMCTBA.

Kpatkue cBeaenus o xyope, Opome, prope u ioze. [I[pumMeHeHne rajoreHoB 1 X COSIMHEHUN B HAPOTHOM XO3SIMCTBE.

Cepa.

CrpoeHue atoma, aJIOTpOIHMs, CBOMCTBa M IpuMeHeHue pomoOuueckoit ceprl. Oxcuabl cepbl (IV) u (VI), ux nomydenue,
CBONCTBA U puMeHeHne. CepHas KUCJI0Ta U €€ COJIM, UX IPUMEHEHHE B HAPOJIHOM X03sicTBe. [IpOon3BOACTBO CEPHOM KUCIIOTHI.
A3oT.

CrpoeHue aTtoMa U MOJIEKYJIbI, CBOMCTBA MPOCTOTO BellecTBA. AMMHAK, CTPOCHUE, CBOMCTBA, MOJMyYeHUEe U npumMeHnenne. Conu
aMMOHHUS, UX CBOMcCTBa U npuMeHenue. Okcubl azota (II) u (IV).

A30THas KMCIOTa, €€ CBOMCTBAa U MpUMEHEeHHe. HUTpaTbl M HUTPUTHI, MpoOJIEMa UX COAECPKAHUS B CEIbCKOXO3SIMCTBEHHOM
MPOIYKIKUU. A30THBIE YI0OpEHUSI.

Docdop.

Crtpoenune aroma, ajIOTpOIUsA, CBOWCTBa Oenoro u kpacHoro docdopa, nx npuMeHenne. OCHOBHBIC COCIUHEHUS: OKCH]T
docdopa (V) u oprodocdophas kuciora, pocdarsl. DochopHbie y10O0peHUSs.

Yraepoa.



CrtpoeHue aroma, auIOTpOIHUs, CBoWcTBa Momudukaruii, mpumeHenue. Oxcuapl yriepoma (II) m (IV), ux cBoiictBa u
npuMmeHeHue. KapOoHaThl: KajabIUT, COJa, MOTAIll, X 3HAYEHUE B MIPUPO/IE U )KU3HU YETIOBEKA.

Kpemuni.

Ctpoenue atoma, KpUCTAIMYECKUN KpeMHHM, ero cBoicTtBa u mnpumenenue. Oxcun kpemuus (IV), ero mnpupoanHsbie
pasHoBUAHOCTU. CHIMKaThl. 3HAYEHHWE COCAUHEHHUM KPEMHHUS B JKUBOM M HEXHUBOM mnpupoae. IloHsATME O CHIMKaTHON
MIPOMBIILICHHOCTH.

JleMoHcTpanuu.

OO0pasipl raToreHoB — MPOCTHIX BEUIECTB. B3auMoaeiicTBUE raloreHoB ¢ HaTpUEM, ¢ aJllOMHUHUEM. BeiTecHeHHne XIopom OpoMa
WA HOJIa W3 PacTBOPOB MX Cojed. B3amMopnencTBHe cephl ¢ METaIaMH, BOAOPOJOM M KHCJIOpOoJaoM. BzamMmopeincTBhe
KOHLEHTPUPOBAHHOW a30THOW KHCJOTHI C Menblo. [lornomenue yrieM pacTBOPEHHBIX BELIECTB WM ra3oB. BoccraHoBieHue
Meau u3 ee okcupa yriaeM. OOpasubl TPUPOAHBIX COEAMHEHHWH XJopa, cepbl, ¢ocdopa, yriaepona, kpemuus. OOpasibl
BOKHEUIIUX JIJIT HAPOTHOTO XO3SMCTBA Cyb(})aToB, HUTPATOB, KapOoHATOB, PochaToB. OOpasIibl CTEKIa, KEPAMHUKH, IIEMEHTA.
JlabopaTopHbIe ONBITHI.

20. Ilonmyuenme u pacno3HaBaHue Boaopoaa. 21. HccienoBaHne NOBEPXHOCTHOIO HaTsDKEHUS BOAbl. 22.PacTBopenue
MepMaHTraHaTa Kajius WIM MEIHOTO Kymopoca B Boje. 23. ['maparanus o6e3BoxenHoro cyibdara menu (I1). 24. Mzrotosnenue
TUIICOBOTO OTIIeYaTKa.

25. O3HaKOMJIEHHE C KOJUICKIIMEH OBITOBBIX (QUIBTPOB. 26. O3HAKOMIIEHHE C COCTABOM MUHEpabHON Bojbl. 27. KauecTBeHHas
peakiusi Ha rajgoreHua-uonbl. 28. [lonyueHne u pacrno3HaBaHue kuciopona. 29. ['openue cepbl Ha BO3AYyX€ U B KUCIOPOJE.

30.CBoiicTBa paz0aBiieHHOW cepHOMl kucioThl. 31. M3yuenue cmoiicTB ammuaka. 32. Pacno3naBanue cojeit amMmmonwus. 33.



CaoiicTBa pa30aBICHHON a30THOM KUCTOTHL. 34. B3auMomeiicTBIEe KOHIIEHTPUPOBAHHON a30THOM KUCIIOTHI ¢ Meabto. 35. ['opeHue
¢docdopa Ha Bo3ayxe U B kucinopojie. 36. PacrioznaBanue ocdaros. 37. ['openue yrisa B kucioposae. 38. [lonyyenue yroapHoi
KHCJIOTHI U M3y4deHue ee cBOMCTB. 39. [lepexom kapOOHATOB B THIPOKAPOOHATHI.

40. Paznoxenue rugpokapOonata Hatpus. 41. [lonyyeHue KpeMHEBON KHUCIOTHI U U3yUYEHHE €€ CBOMCTB.

IIpeameTHbIe pe3yJbTATHI 00yUeHUS

Ydaamuiicsi 10JI5KeH ymemb:

HCIIOJB30BaTh MPU XAPAKTEPUCTUKE METAUIOB M HMX COCIWHCHUN TMOHSTHSA: «HEMETaJUIb», «raJOreHbl», «aJlJIOTPOIHBIC
BHUJIOU3MEHEHUS», <OKECTKOCTh BOJbD), «BPEMEHHAs KECTKOCTh BOJIbI», «IOCTOSHHASI >KECTKOCTb BOJABD»Y, «OOIasl KECTKOCTh
BO/JIbI»;

JlaBaTh XapaKTEPUCTUKY XHMHUYECKUX JJIEMEHTOB-HEMETA/UIOB (BOJAOPOJAA, TalloTE€HOB, KUCIOPOJa, cephbl, a3zora, docdopa,
yriiepojia, KpeMHHUs) 1o ux nosioxkeHuto B [lepuoandeckoit cucreme xumudeckux anemeHToB J[. M. MenneneeBa (XumMudeckui
3HAK, MOPSIKOBBIA HOMEp, MEPHUO/I, TPYyINa, MOATPYIINa, OTHOCUTEIbHAsT aTOMHAs Macca, CTPOCHHE aToMa (3apsij siapa, YUCIIO
MIPOTOHOB W HEUTPOHOB B siipe, OOIee YUCIO AJIEKTPOHOB, paclpeesieHUe DJIEKTPOHOB IO AJEKTPOHHBIM CIIOSIM), MPOCTOE
BEIIECTBO, (hopMmylia, Ha3BaHME W THUIl BBICIIETO OKCHUJA U TUIPOKCHAA, (OpMyla U XapakTep JIETy4ero BOJOPOJIHOTO
COCIMHEHUSA);

Ha3bIBaTh COSAUHEHUSI HEMETAJVIOB U COCTABJIAThH MX (POPMYJIIBI IO HA3BAHUIO;

XapaKTepHU30BaTh CTpOEHUE, 001He GU3NUECKIE U XUMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIIOB;



OOBSICHSATh 3aBUCUMOCTh CBOMCTB (WJIM TMpeJCKa3blBaTh CBOMCTBA) XHUMHYECKUX DJIEMEHTOB-HEMETAIOB (paauyc,
HEMETAJUIMYECKHE CBOMCTBA AJIEMEHTOB, OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE CBONCTBA 3JIEMEHTOB) M 00pa3yeMbIX HMHU
COeIMHEHUN (KUCJIOTHO-OCHOBHBIE CBOMCTBA BBICHIMX OKCHJOB M THIPOKCUJIIOB, JETYUYUX BOJOPOJHBIX COCTUHEHHM,
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA) OT mosiokeHUs: B llepuoguyeckoil cucreme xumuyeckux snemeHTtoB [, U.
Menpeneena;

OMUCKHIBATH OOIIME XMMUYECKHE CBOMCTBAa HEMETAIJIOB C MOMOIIbIO €CTECTBEHHOIO (PYCCKOrO WJIM POJHOTO) SI3bIKA M SI3bIKA
XUMUH;

COCTaBJIATh MOJIEKYJISIPHBIE YPAaBHEHUSI PEaKIMil, XapaKTepU3yroluX XUMHUYECKUE CBOWCTBA HEMETAIJIOB U UX COCIUHECHUH, a
TaKXKe AJIEKTPOHHBIE YPABHEHUS MPOIECCOB OKUCIICHUS-BOCCTAHOBIICHUS;

YpPaBHEHUS AJIEKTPOJMTUYECKONW JHUCCOLUUALMU; MOJEKYJSIPHBIE, TOJIHBIE U COKpAIICHHbIE HOHHBIE YPAaBHEHUS PEAKIUU C
y4acCTUEM DJIEKTPOJIUTOB;

YCTaHABJIMBAaTh NPUYMHHO-CJIEJACTBEHHBIE CBSI3U MEXIY CTPOCHHEM aTOMa, XUMHUYECKOW CBSI3bI0, THUIIOM KPUCTAJUIMYECKOU
PEIIETKH HEMETAJUIOB U UX COSAUHEHUHN, NX 00IMUMU (PU3NIECKUMU U XUMUYECKUMU CBOMCTBAMH;

OMMUCBHIBATh XMMUYECKHE CBOMCTBA BOJIOPO/JIA, TaJOTEHOB, KUCIOPOa, cephl, a3ota, dhocdopa, rpadura, aiMasza, KpeMHUS U UX
COEIMHEHUI C TTOMOIIBIO €CTECTBEHHOTO (PYCCKOTO MJIM POJAHOIO) A3bIKA U SI3bIKA XUMUHU;

OTMCBIBATH CTMIOCOOBI YCTPAHEHHMS )KECTKOCTU BOJIBI M BBITIOJIHATH COOTBETCTBYIOITUN UM XUMUUYECKUN IKCTIEPUMEHT;

BBITIOJIHSITh, HAOJI0/IaTh W OMKUCHIBATh XUMHYECKUI HKCIIEPUMEHT 10 PACIO3HABAHWIO MOHOB BOJOPOJA M aMMOHUS, Cylb(dart-,

kapOoHaT-, cuiauKar-, pocdar-, XJIopua-, OpOMHI-, HOTUI-UOHOB;



AKCIIEPUMEHTAJIBHO HCCJIEA0BATh CBOMCTBA METAUIOB M HMX COCIMHEHHM, PEIIaTh SKCICPUMEHTAIBHBIE 33Ja4d IO TEME
«HemeTamib»;

OMUCHIBATh XUMHUECKUU SKCIIEPUMEHT C MOMOIIBI0 €CTECTBEHHOTO (PYCCKOTO WJIM POJTHOTO) SI3bIKA U SI3bIKA XUMUH;

IPOBOJIUTH PacueThl MO XUMHUYECKUM (GopMyJiaM U ypaBHEHHUSM peakIuid, MPOTEKAIIMX C Y4acTUEM HEMETa/lIOB U HX
COCIMHCHUU.

MeTtanpeaMeTHbie pe3yJbTaTbl 00y4eHUus

Ydamuiicst 10J17KeH ymemb:

OpraHU30BBIBATh YUEOHOE B3aUMOCIHCTBHE B TPYIIIE (pacrpeaeisaTh POJid, JOTOBApUBATLCS IPYT C IPYTOM U T. 1.);

MPEABUJIETh (MPOrHO3UPOBATH) MOCIEACTBUS KOJUIEKTUBHBIX PEIICHUM;

MMOHUMATh IPUYHHBI CBOETO HEyCIIeXa U HaXOJUTh CIIOCOOBI BBIX0J1a U3 ATOW CUTYAIIHH;

B JIMAJIOTE C YYMUTEJIIEM YYHUThCS BbIpA0ATHIBATh KPUTEPUU OIEHKU U OMNpPEIEsATh CTENEHb YCIEIIHOCTH BBIMOJHEHUS] CBOEH
paboThI U pabOTHI BCEX, UCXOAS M3 UMEIOIIMXCS KPUTEPUEB, COBEPIIICHCTBOBATh KPUTEPUHU OLICHKU U TI0JIb30BATHCS UMHU B XOC
OLICHKHU Y CAMOOILICHKH;

OTCTaWBaTh CBOIO TOUKY 3PCHUS, APTyMEHTUPYS €€;

MOATBEPXKAATh aprYMEHTHI (paKTaMu;

KPUTUYHO OTHOCUTBCS K CBOEMY MHEHHUIO;

CIIyIIaTh APYTHX, MBITAThCS MPUHUMATDH JPYTYIO TOUKY 3pEHUs, ObITh TOTOBBIM U3MEHHUTH CBOIO TOUKY 3PEHUS;

COCTaBIIATh pedepat 1mo onpeacaeHHon Gpopme;

OCYIICCTBJIATL KOCBCHHOC pasACIIMTCIIbHOC JOKA3aTCIbCTBO.



Tema 4. lIpakTuxym 2. CBolicTBa coeaunenuii nemerawios (3 1)t
1. PemeHne skcnepuMeHTanpHbIX 3amad 1o teme «lloarpymnma ramoreHos». 2. PemieHue 3KCHEPUMEHTAIBHBIX 3a7ad I10
teMme«lloarpynna xucnopoma». 3. Pemienwe skcnepuMeHTanbHbIX 3anady 1o Tteme «lloarpymma asora». 4. Pemienue

OKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC «Hom‘pynna yriepoaar». 5. HOHy‘IGHI/IG, CO6I/IpaHI/IC " PaCIIO3HABAHUC I'a30B.

IIpeaMeTHbIE pe3yabTaThl 00y4eHHs

Yyammincs 10JKeH ymems.

oOpaiatbcsi ¢ J1abopaTOPHBIM OOOpPYJOBAaHMEM M HArpeBaTeIbHBIMU NPUOOPAMHU B COOTBETCTBUM C MPaBWIAMHU TEXHUKH
0€30I1aCHOCTH,

Ha0II0AaTh 32 CBOMCTBAMU HEMETAJJIOB U UX COCIMHEHUN U SBIICHUSAMHU, IPOUCXOASAIINMHI C HUMH;

OMKCHIBATh XUMHUUYECKHH SKCTIEPUMEHT C IIOMOIIIBIO €CTECTBEHHOTO (PYCCKOTO MITH POJHOTO) SI3bIKA U SI3bIKA XUMUU;

JIeJIaTh BBIBOJIBI I10 PE3YyJIbTaTaM MPOBEJACHHOTO SKCIIEPUMEHTA.

MeTanpeameTHblie pe3yJibTaThl 00yYeHUst

VYyamumiics 10J1KeH ymems:

OIIPCACIIAThL, UCXOIA U3 y‘IG6HOI>1 3aJa4u, HCO6XOI[I/IMOCTI> HCIIOJIBb30BaHUA Ha6J'HOI[eHI/I$I HJIK SKCIICPUMCHTA.

1 IIpu AByX4acoBOM IJIAHUPOBAHUH MPOBOAATCS TOJIBKO MpaKkTHUYecKue padboTsl 1,2 u 5.



Tema 5. O0001eHNe 3HAHMI 10 XUMHUM 32 KYPC OCHOBHOM 1K0JibI. [Tloaroroska

K rocyaapcrBeHHoi uroropoi arrecrauuu ('MA) (10 9)

[Teppomnueckuit 3akoH u llepuommueckass cucrema xumuueckux sneMeHToB [l M. MengeneeBa. PU3NUECKHN CMBICI
HNOPSIAKOBOIO HOMEpA BJEMEHTa, HOMEPOB IEPHOJIa W TPYINNbl. 3aKOHOMEPHOCTH HW3MEHEHHS CBOWMCTB 3JIEMEHTOB M UX
COCIMHEHHH B IIEPUOAAX U IPyNIax B CBETE NPEICTABICHUN O CTPOCHUHU aTOMOB AJIEMEHTOB.

3HaueHHE MEePUOAUYECKOr0 3aKOHA. BUIbl XMMHUYECKHX CBSI3€W W TUIBl KPUCTAJUIMYECKUX pEUIeTOK. B3auMoCBs3b CTpoeHus u
cBoicTB BemiecTB. Kiaccudukanuss XUMUYECKUX pEaKIMl M0 Ppa3IMYHBIM IPU3HAKaM (YUCIO U COCTAaB pearupyronmx u
00pa3yroIIUXCsl BEIIECTB; HATUUUE

rpaHulbl pasfena @a3; TemmoBo >(PQeKT; H3MEHEHHWE CTElEHEW OKHCIECHUS aTOMOB; HCIIOJIb30BAaHUE KaTallu3aTopa;
HarpaBjeHue mnpotekanus). CKOpOCTh XMMHYECKUX peakiuid u (axTophl, Biaustomue Ha Hee. OOpaTHUMOCTh XWMHUYECKHUX
peakuuii U crnocoObl CMEIICHUS] XUMHYECKOTO PABHOBECHS.

IIpocTeie 1 cioxHbIE BeniecTBa. MeTamibl 1 HeMeTauibl. [ eHeTUUecKue psiibl METalia, HEMETAJJIa U MEPEXOIHOr0 METaJla.
Oxkcunpi THAPOKCUIIBI (OCHOBAaHMSI, KUCJIOTHI, aM(oTepHbIe THUAPOKCHABI), coiu. Mx coctaB, kiaccudukanus u oOiue

XUMHYECKHUE CBOMCTBA B CBETE TCOpHUHU BHGKTPOHHTI/I‘IGCKOP'I AUCCONUaI .

JIMYHOCTHBIE Pe3yJabTAThl 00y4YeHUs
Yyamuiics 10JKeH:
3HAMb U NOHUMAMb. OCHOBHBIC HCTOPHUYCCKHE COOBITHS, CBSI3aHHBIC C PA3BUTHEM XMMHUHU U OOIIECTBA; JOCTIKCHHUS B 00J1aCcTH

XUMHUHU U KyJIbTYpPHbIE TpaaulMy (B YACTHOCTH, Hay4YHbIC TPAAMIIMH) CBOEH CTpaHbl; OOLIEMUPOBBIE TOCTHKEHHSI B 00JIACTH



XUMUH; OCHOBHBIC MPUHIIMITEI U TIPABUJIA OTHOIICHHS K MPUPOJIE; OCHOBBI 3JI0POBOTO 00pa3a U3HHU M 3I0POBhECOEpEraronux
TEXHOJIOTHH;

MpaBujia TOBEACHUS B YPE3BBIYAMHBIX CHUTYAIUSAX, CBSI3aHHBIX C BO3JCUCTBHEM pPa3IMYHBIX BEIIECTB; OCHOBHBIC TIpaBa W
00s3aHHOCTH TpaXkJlaHWHAa (B TOM YHCJE YYallerocs), CBS3aHHBbIE C JMYHOCTHBIM, MPOPECCHOHAIBHBIM U >KHU3HEHHBIM
CaMOOTIPEICIICHHUEM;

COIMAITBHYIO 3HAYMMOCTh U COACpKaHne PodeccHii, CBI3aHHBIX C XUMHUCH;

UCHBIMBIEAMD. YyBCTBO TOPAOCTU 32 POCCHUUCKYIO XMMHYECKYIO0 HAyKy U yBaKCHHE K MCTOPHHM €€ DPAa3BUTHUS, YBOXKCHHE U
MIPUHATHE TOCTIKCHUH XMMHH B MHPE; JIFOOOBbh K MPUPOJIC; YBAKECHUE K OKPYKAIOMUM (yJaIIUMCS, YIUTEIISIM, POJAUTEIISAM |
Ip.) — YMETh CIIyIIaTh W CIBIIIATh MapTHEpa, MPU3HABATh MPaBO KaKIOTO Ha COOCTBEHHOE MHEHHE, IPUHUMATh PEIICHUS C
Y4ETOM TO3UIIMNA BCEX YYACTHUKOB; YYBCTBO MPEKPACHOTO M ICTETUUYECKHX YYBCTB HA OCHOBE 3HAKOMCTBA C MUPOM BEIIECTB U
WX MPEBpaIIEeHUI; CaMOyBaXCHUE M SMOITMOHAITBHO-TIOJIOKUTEIHHOE OTHOIIICHUE K ce0e;

npu3Hasams: NEHHOCTH 3JI0POBBS (CBOETO U JIPYTUX JIIOJIEH ); HEOOXOAMMOCTh CAMOBBIPAXKEHUS, CaMOpeaIn3aIlii, COIIMAIIBHOTO
MIPU3HAHUS,

0CO3Hasamp: TOTOBHOCTHh (WM HETOTOBHOCTH) K CAaMOCTOSITEIBHBIM ITOCTYIKaM M JIEWCTBHSIM, OTBETCTBEHHOCTh 3a WX
pe3yabTaThl; TOTOBHOCTH (MM HETOTOBHOCTH) OTKPBITO BBIPAXKaTh W OTCTAaMBaTh CBOIO TMO3UIUI0O U KPUTHYHO OTHOCUTHCS K
CBOUM TIOCTYIIKaM;

npoA6aAMb: HKOJIOTHYECKOE CO3HaHUE; J00pOKeNaTeIbHOCTh, OBEPUE W BHHUMATEIBHOCTh K JIIOJSIM, TOTOBHOCTh K
COTPYJHHYECTBY U JIpy’k0€, OKa3aHHUIO MOMOINM T€M, KTO B HEW HYyXJaeTcs; 00OOIICHHBIN, YCTOMUMBBIA U M30MpPATEITHHBIN

MO3HABaTEIbHbBIN HHTCPEC, HHUIIUATUBY U JIF0003HATEILHOCTh B HN3Y4YCHUN MHPa BCIICCTB U peaKHHﬁ; HEICYCTPEMIICHHOCTD U



HAaCTOWYMBOCTh B JIOCTUKEHUM 1I€JIel, TOTOBHOCTh K IMPEOJOJICHUIO TPYIHOCTEH; yOEKIEHHOCTh B BO3MOXHOCTH MO3HAHMS
IpUPOAbI, HEOOXOIUMOCTH Pa3yMHOTO MCIOIB30BAHMS TOCTUKEHUN HAYKU U TEXHOJIOTHH JIsi pa3BUTHSI OOIIECTBA;

ymemp: YCTAaHABIIMBATH CBA3b MEXKIY IIEJIbI0 U3YUCHUS] XUMHUHU U T€M, JIJI1 YEro OHA OCYIIECTBIsETCS (MOTUBAMU); BBITTOIHATh
KOPPUTUPYIOIIYIO CaMOOIICHKY, 3aKJIIOYAIOIIYIOCS B KOHTPOJE 3a MPOIECCOM HM3YyYEeHHMsS] XMMHUU W BHECEHHU HEOOXOAMMBIX
KOPPEKTUBOB, COOTBETCTBYIOLIUX ATallaM M CIOC00aM M3Yy4YeHUs Kypca XHWMHUHU; BBIMOJIHATH PETPOCIEKTUBHYIO CaMOOILICHKY,
3aKJII0YAIOLIYIOCS B OLICHKE MPOLEcca U pe3ybTaTa U3yuYeHHs] Kypca XMMHH OCHOBHOM IIKOJIbI, TIOJIBEICHUH UTOTOB HA OCHOBE
COOTHECEHUS LIEJIEH U PE3YJIbTATOB;

CTPOUTH >KU3HECHHbICE U NPO(PECCHOHATBHBIE TUIAHBI C YYETOM KOHKPETHBIX COI[MAIbHO-UCTOPUUYECKUX, MOJUTHYECKUX U
SKOHOMMYECKHUX YCJIIOBHI; 0CO3HABaTh COOCTBEHHBIC IICHHOCTH U COOTBETCTBUE UX

MPUHUMAEMBIM B JKM3HU PEIICHUSIM; BECTH JUAJOT HA OCHOBE PaBHOMPABHBIX OTHOIICHUN M B3aMMHOTO YBAXXCHUS; BBIJICISATH
HPABCTBEHHBIN ACMEKT MOBEACHUS U COOTHOCUTHh MOCTYNKUA (CBOM W JAPYTUX JIOJICH) U COOBITHUS C MPUHATHIMU ITHUUYECKUMU
HOpMaMu; B IpeJeiax CBOMX BO3MOYKHOCTEW MPOTHUBOJICUCTBOBATH JCUCTBUSM U BIIMSHUSAM, MPEICTABISIIOIIAM YIPo3y KU3HH,

3I0POBBIO U O€30MaCHOCTU TUYHOCTH U OOIIECTBA.

IInanupyembie pe3yabTaTbl 00y4eHH:

BbInyCKHUK HAyYHTCH:

* OIIMCHIBATh CBOMCTBA TBépI[BIX, KUIKHX, F33006p33HLIX BCHICCTB, BBIACIIAA HX CYHICCTBCHHBIC ITPHU3HAKH,



* XapaKTEepHU30BaTh BEUIECTBA 0 COCTABY, CTPOCHHUIO U CBOMCTBAM, YCTAHABIMBATH MPUYUHHO-CIICICTBEHHBIE CBSI3H MEXKIY
JAHHBIMU XapaKTepUCTHUKAMH BELIECTBA;

* PaCKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHATHI «aTOM», «MOJIEKYJIA», «KXUMHUUYECKUHN 3JIEMEHT», KIIPOCTOE BEIIECTBOY,
«CJIOKHOE BEILIECTBOY, «BAIIECHTHOCTH), UCIIOJIb3Ysl 3HAKOBYIO CUCTEMY XUMUHU;

* u300pakaTh COCTaB MPOCTEHIIMX BEHIECTB C TMOMOIIBI0 XUMHUYECKUX (OPMYJ M CYIIHOCTh XUMHUYECKHX PEAKIUN ¢
MOMOIIBIO XUMUYECKUX YPABHCHUN;

* BBIYUCIIATh OTHOCUTEIBHYK) MOJIEKYJSIPHYIO M MOJISIPHYK) MacChl BELIECTB, a4 TAKXKE€ MACCOBYK MO0 XHUMHUYECKOIO
3JIEMEHTA B COCAMHEHUSX JJIs1 OLIEHKU UX MPAKTUYECKON 3HAYUMOCTH;

* CPaBHHMBATH IO COCTABY OKCH/IbI, OCHOBAHUs, KUCIIOTHI, COJIH;

* KJIaCCU(UIIMPOBATH OKCHJIBl U OCHOBAHMSI TI0 CBOMCTBAM, KUCJIOTHI U COJIH 110 COCTABY;

* 10JIb30BATHCS JTAOOPATOPHBIM 00OPYIOBAHUEM M XUMUYECKOM MOCYA0M;

* IPOBOJIUTh HECIOKHBbIE XHUMHYECKHE OIbBITHI U HAOMIOJCHUS 3a W3MEHEHUSMU CBOWCTB BEIIECTB B MpOIECCe HX
MpEBpaIICHHI; COOMIOAATh MPaBUIa TEXHUKHU 0€30MaCHOCTH MPU MPOBEJACHUU HAOIIOICHUI U OTIBITOB;

* pa3IM4aTh IKCIEPUMEHTAIBLHO KUCIOTHI U MIETOYH, MOJIb3YSICh UHIAUKATOPAMHU; 0CO3HaBAaTh HEOOXOAMMOCTh COOJIIOICHUS
Mep 0€30MacHOCTH TP OOpAIIEHUH ¢ KUCIOTaMU | IIEeTI0YaMHU.

* pacKpbIBaTh CMBICI Iepuoandeckoro 3akona Jl. 1. Menneneena;

* OIMMCHIBATh U XaPAKTEPU30BaTh TAOTUIHYIO (POPMY MEPUOANIECCKON CUCTEMbl XUMHUYECKUX JIEMEHTOB;

* XapaKTEpHU30BaTh COCTAB ATOMHBIX SIAEP U PACIPEICIICHUE YUCIIA DJIEKTPOHOB I10 3JIEKTPOHHBIM CJIOSIM aTOMOB XMMHUUYECKHUX

9JIEMCHTOB MAJIbIX IICPHUOA0B HepI/IO,Z[I/I‘IeCKOI\/’I CHCTCMBI, a TAK)XKE KaJINA U KaJIbIIH,



* pa3IM4aTh BUJbI XUMUYECKON CBSI3U: MOHHYI0, KOBAJICHTHYIO MOJISIPHYI0, KOBAJICHTHYIO HEMOJSIPHYIO U METAJTUYECKYIO;

* n300paxaTh JIEKTPOHHO-UOHHBIE (POPMYJIbI BELIECTB, 00PA30BAHHBIX XUMUUECKIUMHU CBS35IMU PA3HOTO BUIA;

* BBISIBIIAITh 3aBUCUMOCTbH CBOMCTB BEIIECTB OT CTPOCHUS X KPUCTAITMYECKUX PEIIETOK: HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX,
METAJUTNYECKHX;

* XapaKTEpPU30BATh XUMUYECKHUE SJIEMEHTBI U KX COCIMHEHHS HA OCHOBE IMOJIOKEHUS AJIEMEHTOB B IEPUOIUYECKON CUCTEME H
OCOOCHHOCTEH CTPOCHHUS X aTOMOB;

* XapaKTEpU30BaTh HAYYHOE U MHPOBO33PEHUECKOE 3HAYEHUE MEPUOJUYECKOr0 3aKOHAa M MEPUOAUYECKONM CHUCTEMBI
xuMuueckux sneMeHToB [[. . MenneneeBa; * OOBACHATh CyTh XUMHYECKHUX MPOILIECCOB M HUX MPUHIHUIHAIBHOE OTJIMYHE OT
¢$u3nUecKkux;

* Ha3bIBATh MPHU3HAKHU U YCJIOBUS IPOTEKAHUSI XUMUYECKUX PEAKIUN;

* YCTaHABJIMBATh MPUHANJIC)KHOCTh XMMHUECKON pPEaKIUU K OMNPENEEHHOMY THITy O OJHOMY M3 KJIacCU(pUKAIMOHHBIX
MPU3HAKOB: 1) MO YMCIy U COCTaBY MCXOAHBIX BEIIECTB U MPOJAYKTOB PEAKIMU (PEaKIIMU COCTUHECHUSI, PA3I0KEHNUS, 3aMeIECHUS
1 o0OMeHa); 2) M0 BBIJEICHUIO WJIA TOTJIOMICHUIO TeTUIOTHI (PEeaKIuu dK30TEPMUUECKUE U SHAOTEPMUYECKUE); 3) M0 U3MEHECHUIO
CTETICHEW OKHUCJICHUSI XUMHUYECKUX DSJIEMEHTOB (PEakiMu OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIE); 4) [0 O0OpaTUMOCTU TMpollecca
(peakiuu oOpaTHUMbIe U HEOOpATUMBIE);

* COCTABJIATh YPABHEHHUS DIJIEKTPOJUTUUYECKOU TUCCOLMALMU KUCIOT, IIEJIIOYEH, COJIEH; TMOJHBIE U COKPAIIEHHBIE MOHHBIC
ypaBHEHUS peakiuii 00MeHa; YPaBHEHUS OKHCIUTEILHO-BOCCTAHOBUTEIILHBIX PEAKIIHIA;

* MPOTHO3UPOBATH MPOAYKTHl XUMUYECKUX PeaKluil mo GopMysiamM/Ha3BaHUSAM HUCXOJIHBIX BEIIECTB; OMPENEIATh UCXOIHBIC

BelleCTBA 10 (GopMyIamM/Ha3BaHUSAM MPOIYKTOB PEAKIINH;



* COCTABJISITh YPAaBHEHUSI PEAKIMi, COOTBETCTBYIOIIUX MOCIEA0BATEIBLHOCTH («IIEMOYKE») MPEBpPALICHUN HEOPTaHUUYECKUX
BEIIIECTB PA3JIUYHBIX KJIACCOB;

* BBISIBJISITH B ITPOLIECCE IKCIIEPUMEHTA ITPU3HAKHU, CBUAETEIBCTBYIOIINE O TPOTEKAHUHA XUMUYECKON PEAKIINH;

* IPUTOTOBJISITh PACTBOPHI C OMPEACIEHHON MAaCCOBOM /10JIe paCTBOPEHHOTO BEIIECTBRA;

* OIIPEJICIISATh XapaKTeP Cpeibl BOAHBIX PACTBOPOB KHUCJIOT U IIECJIOYEH 110 N3MEHEHUIO OKPACKHA UHIUKATOPOB;

* IPOBOAUTH KAYECTBEHHBIE PEAKIIMH, ITIOATBEPKAAIONINE HAJTMYME B BOJHBIX PACTBOPAX BEILECTB OTACIBHBIX HOHOB

* ONpEEATh MPUHAIIC)KHOCTh HEOPTAaHMYECKUX BEIIECTB K OJJHOMY M3 U3YUEHHBIX KJIACCOB/TPYIIT: METAJILI 1 HEMETALIHI,
OKCHJIbI, OCHOBAHHSI, KUCJIOTBI, COJIH;

* COCTaBJIATH (DOPMYJIBI BEIIECTB M0 UX HA3BAHUSIM;

* OIIPEICIISITh BAJICHTHOCTD U CTENIEHb OKUCJIEHUS SJIEMEHTOB B BEIIECTBAX;

* COCTaBJIATH (POPMYJIbI HEOPTaHWYECKUX COCAMHEHUN MO BAJCHTHOCTAM U CTEMEHSM OKHCICHHUSI AJIEMEHTOB, a TaKXe
3apsijiaM MOHOB, YKa3aHHBIM B TaOJIUIIE PACTBOPUMOCTH KUCIIOT, OCHOBAHHUM M COJICH;

* 00BSACHATH 3aKOHOMEPHOCTH U3MEHECHHS (PU3MUECKUX U XUMHYECKUX CBOMCTB MPOCTHIX BEIIECTB (METANIOB M HEMETAILIIOB)
Y WX BBICHIUX OKCHJIOB, 00pa30BaHHBIX DJIEMEHTAMU BTOPOTO U TPETHETO MEPUOIOB;

* Ha3bIBAaTh OOIIHME XUMHUUECKHE CBOMCTBA, XapaKTEePHBIC I TPYMI OKCHUIOB: KUCIOTHBIX, OCHOBHBIX;

* Ha3bIBaTh OOIIME€ XMMHYECKHUE CBOMCTBA, XapaKTEpHBIC IJId Ka)XJOTO M3 KJIACCOB HEOPraHWYECKUX BEIIECTB: KHCIIOT,
OCHOBAHUM, COJICH;

* IPUBOJUTH MPUMEPHI PEAKIUM, MOATBEPKAAIONMX XUMHAYECKUE CBOWCTBA HEOPTAaHUYECKUX BEIIECTB: OKCHJIOB, KHUCIIOT,

OCHOBAHUM U COJICH;



* OnpeaciITh BEICCTBO-OKHUCIUTCIIb U BEIICCTBO-BOCCTAHOBUTCIIb B OKUCIIMTCIIbHO-BOCCTAHOBUTCIIbHBIX PCAKIUAX
* COCTaBJIATH OKUCIIMTEIHEHO-BOCCTAHOBHUTEIBLHBIN OajlaHC (I[J'ISI HN3YYCHHBIX peaKHI/IfI) 110 IIPCAJIOKCHHBIM CXEMaM peaKHHﬁ;
* IPOBOANTH J'Ia60paTOpHBIC OIIBITBHI, ITOATBCPKAAIOIMINC XUMUUYCCKUC CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHNM4YCCKHX

BCIICCTB,

Boinycknuk nonyuum 603M0MCHOCHIL HAYYUMbCA:

* 2PAMOMHO 0OPAWAMBCL C BEUECMBAMU 8 NOBCEOHEBHOU HCUSHU,

* 0CO3HABAMb HEOOXOOUMOCMb COONIOOEHUSL NPABUTL IKOJIOSUYECKU 0Oe30NACH020 NOBEOeHUsl 8 OKPYicaroujel npupooHOll
cpeoe;

* NOHUMAMb CMbICT U HEe0OX00UMOCMb COON00eHUs NPeONnUCcaHull, npeorazaemvlx 8 UHCMPYKYUAX NO UCNOTb308AHUIO
Jlekapcma, cpeodcms ObimoBo XUmMuu u op.;

* UCNONIL308AMb NPUOOPEMEHHbIE KNI0Uesble KOMNEMEHMHOCMU NpU  BbINOJIHEHUU UCCAe008AMENbCKUX NPOEKMOo8 No
U3YYEHUIO C8OLICE, CNOCO008 NONYUeHUs. U PACNOSHABAHUS 6eU4eCNE,

* Pazeueamv KOMMYHUKAMUBHYIO KOMNEMEHMHOCMb, UCNONb3YS CPeOCm8a YCMHOU U NUCbMEHHOU KOMMYHUKAYUU Npu
pabome ¢ mexkcmamu Y4eOHUKa u OONOIHUMENbHOU JIUMepamypol, CNpagoYHbIMU MAOIUYAMU, NPOAGIAMbL 20MOBHOCHb K
VBAJHCEHUIO UHOU MOYKU 3PEHUSI NPU 00CYICOEHUU Pe3VTbMAmMO8 8bINOJIHEHHOU paOombl,

* 00BEKMUBHO OYEHUBAMb UHDOPMAYUIO O Bewecmeax U XUMUYECKUX Npoyeccax, Kpumuyecku OmMHOCUMbCA K
ncegooHAyYHOU UHGDOpMayUuL, HeO0OPOCOBECMHOU peKlame, KACAroWelicsl UCNONb308AaHUsL PA3IUYHBIX 8EUeCMS.

® OCO3Haeambv 3HA4YEeHUE meopemudecKux SHAHUU 015 npakmuquKoiZ oessmenbHoCmu yenoeeKka,



* ONUCHIBAMb U3YUEHHBIE 00BLEKMblL KAK CUCTNEMbl, NPUMEHSS I02UKY CUCTEMHO20 AHAIU3A;

* NPUMEHAMb 3HAHUS O 3AKOHOMEPHOCMAX NepPUOOUYeCcKOU CUCeMbl XUMUYECKUX 2leMeHmos Ol O00bACHeHUs U
npeodBUOeHUs CEOLICNE KOHKPEMHbIX 8eUecms,

* pazeueamv  UHQOPMAYUOHHYIO KOMNEMEHMHOCMb NOCPEOCMEOM  YeryOleHus 3HAHUl 00 UCmopuu CMAaHo8IeHUs
XUMUYECKOU HAYKU, €€ OCHOBHBIX NOHAMULL, NePUOOULEeCKO20 3aKOHA KAK 00HO20 U3 BANCHEUWUX 3AKOHO8 NPUPOObL, d MAKICe O
COBPEMEHHBIX OOCMUNCEHUAX HAYKU U MEXHUKU.

* COCMABAAMb MOJIEKYIAPHbIE U NOJIHbIE UOHHbLE YPABHEHUS NO COKPAWEHHBIM UOHHBIM YPAGHEHUSM,

* NPUBOOUMb NPUMEPbl  PeaKyuii, HOOMBEPHCOAIOWUX CYULeCBOBAHUE B3AUMOCEA3U MeNHCOY OCHOBHLIMU KIACCAMU
Heop2aHuyecKux 6eujecms;

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030CUCMBUS PA3TUYHBIX DAKMOPO8 HA USMEHEeHUe CKOPOCMU XUMUYECKOU Peakyuul,

* NPOCHO3UPOBAMb PE3VIbMAMbl 8030€UCMBUSL PA3IUYHBIX (DAKMOPO8 HA cCMeWeHUe XUMUYEeCKO20 PABHOBECUSL.

* NPOCHO3UPOBAMb XUMUYECKUE CEOUCMBA 8eUieCm8 Ha OCHO8e UX COCMABA U CIMPOEHUSL,

* NPOCHO3UPOBAMb CNOCOOHOCb BeUieCmead NpOoAGIISAMb OKUCIUMENbHbIE UIU 80CCMAHOBUMENbHbIE C8OUCMBA C YYEMOM
cmenenel OKUCIeHUsL JIEMEHMO8, 8X00AUUX 8 e20 COCMAs;

* BLIAGIAMb CYWECMBOBAHUE 2EHEMUYECKOU B3AUMOCEA3U MeNCOY Beecmeamu 8 psoy: NpoCmoe 8euecmeo — OKCUO —
2UOPOKCUO — COJIb;

* 0P2aHU306b16aMb, HNPOBOOUMb VUEHUYECKUe MNPOeKmbl N0 UCCIe008AHUIO CBOUCME Beuecms, UMEIUWUX BANCHOE

npakmu4ecKoe 3Had4erue.



Onucanne y4e0HO-METOAMYECKOr0 WM MATEPHAJIbHO-TEXHHYECKOr0 odecrnevyeHust

Y4yeOHO — MeTOoAHYECKOE 0OecIIedeHue

1.IlpumepHas mporpaMma OCHOBHOTO 00111eT0 00pa3oBaHusl M0 XUMUHM (0a30BbIN YPOBEHbD);

2.ABtopckas mporpamma O.C.I'abpuensna, coorBeTcTByIomas OenepansHoMmy ['ocynapcTBeHHOMY 00pa30BaTEIbHOMY
CTaHJapTy OCHOBHOI'O 00I11Iero 00pa3oBaHus U I0MylIeHHass MUHHCTEpCTBOM 0Opa3oBaHus U Hayku Poccuiickoit deneparu
(O.C.I'abpuensn [TporpamMma kypca Xumus Jutst 8-9 kitaccoB 001meo0pa3zoBaTelbHbIX yupexaenuit / O.C.I'abpuensa. — M.
Hpoda, 2012r.).

3.I'abpuenan O. C., Ocmpoymos HU. I'. HacTonbHas kHura yuutens. Xumus. 9 k 1.. Meroguueckoe nocooue. — M.: JIpoda,
2010r

4. Xumus. 9 k 11.: KoutponbHbie 1 ipoBepounbie padoThl K yueouuky O. C. I'abpuensna «Xumus. 9 / O. C. I'abpuensu, I1. H.
bepeskun, A. A. Ymakosa u np. — M.: [poda, 2009r.

5.I'abpuenan O. C., Ocmpoymos U. I'. Izyuaem xumurio B 9 k 11.: Jlugakruueckue Mmarepuaiibl. — M.: bauk mmtoc, 2009r.

6.l abpuenan O. C., Awyrosa A. B. Pabouas terpans. 9 k 1. K yuebnuky O. C. I'abpuensna «Xumus. 9». — M.: JIpoda, 2012r.

1.I'abpuenan O. C., Bockoboiinukosa H. Il. Xumusi B Tectax, 3ajaudax, ynpaxkHeHusx. 8— 9 ki.— M.: Ipoda, 2009r.



MatepuaJibHO-TeXHHYECKOe o0ecneyeHune:

Jist oOydeHHs] ydaliuxcsi OCHOBHOM INKOJbI B COOTBETCTBUM C TpeOoBaHusiMU DenepalibHOTO ToCyIapCTBEHHOTO
0o0pa30BaTeNbHOrO  CTaHJApTa HEOOXOAMMa pealu3anus ACSITeNIbHOCTHOTO MOoAXoAa. JledaTedbHOCTHBIM MOAX0J Tpedyer
MOCTOSIHHOM OIOpBI Tpoiiecca 00y4eHUs] XUMUU Ha JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT, MPAKTUYECKUE 3aHATUS U J1a0OpaTOpHbIE
OTBITHI, BBINOJIHSAEMBbIE YyyamuMmucad. KaOuHeT XuUMUM  OCHaUI€éH KOMIUIEKTOM JIEMOHCTPAlMOHHOTO U JIaDOpaTOPHOTO

000pyIOBaHUs MO XUMHH JJIsl OCHOBHOM IIKOJIbI. B kabuHeTe XMMUM OCYHIECTBISIOTCS KaK ypOYHAs, TaK U BHEYpOouHas (HOpMbI yueOGHO-
BOCIHUTATEIHHON AEITebHOCTU C yuanmumucs. OcHaileHue B 00JbIIel 4acTu cooTBeTCTBYeET [lepeunto o0opynoBanusi kabuHETa XUMUHU U BKITIOYAET
pa3IMYHbIC TUIIBI CPEJICTB 00yUYeHUs. bonbInyto yacTh 000py0BaHUSI COCTABIISIIOT yUeOHO-TIPAKTUYECKOE U YUeOHO-1abopaTopHOe 000pyAOBaHHE, B
TOM YHCJIC KOMIUICKT HATypaJbHBIX O6’I)€KTOB, MOJCJIN, HpI/I60pI)I U HUHCTPYMCHTBI JIs ITPOBCACHHA I[eMOHCTpaIII/Iﬁ N MPAKTUYCCKUX 3aH$ITI/II>'I,
JEMOHCTPAIIMOHHBIC TaOIHIIBI, BUJICO, MEIa OCHAIIICHHUE.

B KOMIIIEKT TEXHUYECKUX M MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX CPEJICTB OOYUYEeHMsI BXOMST: ammapaTrypa AJs 3alucedl U BOCTIPOU3BEICHUS
ayauo- u BI/IZIGOI/IH(i)OpMaU;I/II/I, KOMITIBIOTECP, MYJIbTUMEANA ITPOCKTOP, JOCKa C HHTepaKTHBHOﬁ HpHCTaBKOﬁ, KOJUICKOWA MEAna-peCypCoB, BbIXOJ B

HNuTtepner.

Hcnonb30BaHue 3JEKTPOHHBIX CPEICTB O0YUEHHUS TO3BOJISIOT:

® aKTHBU3UPOBATH JEATEILHOCTh 00YUAIOIIMXCS, MOTy4YaTh 00Jjiee BBICOKHE KaUeCTBEHHBIE PE3YJIbTaThl O0yUEHUs;
e 1pu noarotoBke k EI'D obGecrneunBaTh caMOCTOSATENILHOCTD B OBJIA/ICHUH COJIEpKAHUEM Kypca .

e (popmupoBarh UKT - KOMIETEHTHOCTH, CHOCOOCTBYIOLIYIO YCIIEIIHOCTH B y4eOHOM e TeIbHOCTH;

e (dopmupoBats YVY/I;



Hamypanbvnsie 00vexkmol

HatypasibHble OOBEKTBI, UCHOJIB3yEMBIE B OOYUEHHH XUMHH, BKIIOYAIOT B C€0sl KOJUIEKIIMM MHHEPAIOB U TOPHBIX MOPOJ,
METAJIJIOB U CIIJIABOB, MUHEPAJIBHBIX YI00OPEHHH, MIacTMace, KayuyKOB, BOJIOKOH U T. 1.

O3HakOMJIEHHE y4aluXcs ¢ 00pa3laMM HCXOJHBIX BEIIECTB, MOJYNPOIYKTOB M TOTOBBIX M3ACIUN MO3BOJSET MOITYYHUTh

HarisiaAHoC IIPCACTAaBIICHUC 00 »THX MaTcpualiax, X BHCIIHCM BHUJIC, 4 TAKIKC O HCKOTOPBIX (1)I/IBI/ILI€CKI/IX CBOMCTBAX.

XumuuecKkue peakmuevl u Mamepuaivl
OOGparmieHue co MHOTMMHU BEILIECTBaMU TPeOyeT CTPOroro COOJIOCHUS MPAaBUI TEXHUKU O€30MacHOCTH, OCOOEHHO MpH
BBITIOJIHEHUH OIBITOB CaMUMHU yuamuMmuca. Bce HeoOxoauMmblie Mepbl MPEAOCTOPOXKHOCTH YKa3aHbl B COOTBETCTBYIOIIMX

JOKYMCHTAaX M MHCTPYKIHAX.

Xumuueckasn nabopamopnasn nocyoa, annapamsl u npuodopsvl
XuMHUYECKas MOCyAa MOAPa3AesIETCsS Ha JBE TPYIIIbL: 1JI BBITOJIHEHUS OMBITOB YYAIIUMUCS U IEMOHCTPAITMOHHBIX OIBITOB.
[Ipubopsl, anmapaTel U YCTaHOBKH, HCIOJIb3yE€MbIE HA YpPOKaX XMMUH, TOJPA3JEISAIOT Ha OCHOBE MPOTEKAIONIMX B HHUX

(1)H3I/I‘ICCKHX N XUMHWYCCKHUX .

Mooenu

OObexTaMu MOJCIIUPOBAHNA B XUMHUH ABJIOTCA aTOMBI, MOJICKYJIbI, KPUCTAJIbI, 3aBOACKHC aIlllapaTbl, a4 TaK¥XeC

IMPOUCXOAANUE ITPOLECCHI.



B mpenogaBanuy XMMHM HCTOJB3YIOTCS MOJIETH KPUCTAUTMYECKHUX PEmETOK anmasa, rpadura, cepwl, docdopa, okcuma
yraepona(ly), moBapeHHOM conM, JbJa, HOAa, »Kejle3a, MeIW, MarHusi, HaOopbel MoJieled aTOMOB JJisi COCTaBJICHHUS
IapOCTEP>KHEBBIX MOJIETIEH MOJIEKYJI.

Yueonvie nocooua na newamnoii ocnose

B mnpouecce 00yuyeHuss XUMHUU HCIOIB3YIOTCS CIEAYIOIIUME TaOJIMIBl MOCTOSIHHOTO 3KcroHupoBaHus: «llepuognueckas
cuctemMa xumuueckux saemeHtoB .M. MenneneeBa», «Tabmuma pacTBOPUMOCTH KHUCJIOT, OCHOBAaHMM U cOJeiD»,
«DNEKTPOXUMUYECKUH P HAIPSDKEHNA METAILIOB», «KpyroBopoT BEMIECTB B IPUPOIAE» U JP.

Jlnst opraHuM3anuu CamMOCTOSATEIbHOM padOThl OOYy4YaroIIMXCS Ha YPOKax MCHOJB3YIOT Pa3HOOOpa3HblE JHIAKTHYECKUE
MaTepuasbl: TETPaAu Ha MEYaTHOM OCHOBE WM OTHAEIbHBbIE pabouyue JIMCThl — WHCTPYKLMH, KaPTOUKU C 3aJlaHUSIMU Pa3HOM

CTCIICHU TPYAHOCTH I N3YUYCHHA HOBOI'O MaTCpualia, CaMOIIPOBEPKHU U KOHTPOJIA 3HAHUM YHaluxcs.

Jlst o6ecnieyeHust 6€30mMacHOro Tpyia KaOWHETe XUMUHU UMEETCS:

® TIPOTHUBOMNOKAPHBIN MHBEHTAPh

® anTeuKy ¢ HAOOPOM MEIMKAMEHTOB U MEPEBA30UYHBIX CPE/ICTB;

® MHCTPYKIIHIO 1O TIpaBUiiaM 0€30MIaCHOCTU TPyAa ISl 00yJaromXx cs

® O KypHaJ pEerucTpalydy HHCTPYKTa)ka Mo MpaBuiaM 0€30MacHOCTH TPY/a.






