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IHHOACHUTEJBHAA 3AIINCKA

[IporpamMma 1Mo XMMHUHM Ha YpOBHE OCHOBHOTO OOIIEro OOpa3oBaHMs COCTAaBICHA Ha OCHOBE
TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTeIbHOH MpPOrpamMMbl OCHOBHOI'O OOLIETo
obpazoBanus, npeacraBieHHbIXx B PI'OC 00O, a Takke Ha OCHOBE (enepaabHOi padoyeil mporpaMmbl
BOCIIUTaHMS U C Y4ETOM KOHLENIUH MpenoJaBaHus yueOHoro mpeamera « XuMus» B 00pa3oBaTelbHbIX
opranusanusax Poccuniickoit denepanun.

IIporpamma 1o xumuu Ja€T MpeaCcTaBICHHUE O LIEJAX, 00lel cTpaTernu o0y4eHus, BOCIUTaHUsS U
pa3BUTHs 00YYaIOLINXCS CPEACTBAMU y4eOHOTO MpeaMEeTa, YCTaHABIMBAET 0053aTENbHOE MPEIMETHOE
coJiepyKaHue, MpeaycMaTpUBAeT paclpeesIeHUe ero o KiaccaM U CTPYKTYpUPOBAHUE IO pa3zienaM U
TeMaM MporpamMMbl [0 XUMHHM, OIpeleNnsieT KOJUYECTBEHHbIE M KAaueCTBCHHbBIC XapaKTEPUCTHUKU
COJIEp’KaHUsl, PEKOMEHYEMYIO NOCIEA0BATEIbHOCTh M3YYEHHUS XUMHUU C YUETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€H, JOIMKHM y4yeOHOro Hpolecca, BO3pacTHBIX 0COOEHHOCTEH oOyuarommxcs,
oIpeJieNIIeT BO3MOKHOCTH NPEMETa Ul peain3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOU
o0pa3oBaTeNbHONH IPOrpaMMbl Ha YpOBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsA, a Takke TpeOOBaHUI K
pe3yabTataM OOydeHHs] XMMHUHU Ha YpPOBHE IeJIell M3ydeHHs NpeIMeTa U OCHOBHBIX BUIOB Y4€OHO-
[I03HABATENIBHOM JeSATEIbHOCTH 00YUaIOIIErocs 10 OCBOCHUIO YUEOHOT0 COIEepKaHMSL.

3HaHWE XUMHUHM CIYXHT OCHOBOW JUIi (POPMHUPOBAaHUS MHPOBO33PEHHS OOYYAIOIIETOCS, €ro
NpPEJCTaBICHUA O MaTepUAIbHOM €IMHCTBE MMpa, BaXKHYIO POJIb MIpaloT (GopMHUpYyeMble XUMHEH
MIPEJICTABICHUSI O B3aMMOINPEBPAIIECHUAX SHEPrud U 00 SBOJIOLMU BEIIECTB B IPUPOJE, O MYTAX
peleHus TI00allbHBIX MPOoOJeM yCTOWYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPbEBOM, 3HEPreTUUYECKOM,
MUIIEBOH 1 YKOJOTHYECKON 0€30MacHOCTH, TPOOIIeM 3paBOOXPAHECHHUS.

N3yuenune xumuu:

CIOCOOCTBYET pealM3alliid BO3MOXKHOCTEH Il caMOpasBUTHS U (POPMUPOBAHHS KYIbTYPHI
JMYHOCTH, €€ 001el U (PyHKIMOHATIbHONW I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (OPMHPOBAHWE MBIIUICHUS M TBOPYECKUX CHOCOOHOCTEH OO0yJaromuxcs,
HaBBIKOB HMX CaMOCTOSATENILHOM Y4eOHOM NesTeIbHOCTH, SKCIIEPUMEHTAIbHBIX U HCCIEI0BaTEIbCKUX
YMEHUH, HeOOXOMMBIX KaK B IOBCEAHEBHOM KU3HH, TaK M B MPO(ECCHOHATLHON IeATEIbHOCTH;

3HAaKOMHT €O CIEUU(PHUKON HAyYHOIO MBIIUICHHS, 3aKJIaJbIBAET OCHOBBI LIEJOCTHOTO B3IUIAJa Ha
€IMHCTBO IMPHUPOABl U YEIOBEKa, SIBISIETCS OTBETCTBEHHBIM 3TalioM B (DOPMHUPOBAHUM E€CTECTBEHHO-
HAy4YHOH rpaMOTHOCTH 00yYaroIIuxcs;

CrocoOCTBYeT (POPMUPOBAHUIO 1IEHHOCTHOI'O OTHOIIEHHUS K €CTECTBEHHO-HAyYHBIM 3HAHUSM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 3KOJIOrHYECKOe 00pazoBaHue 00yUYarOIIUXCsl.

JlanHble HampaBiieHUs B 00yYEHUN XUMUU 00€CIIeunBaroTCs crienu(UKoN coepkaHnus y4eOHOTo
peaMeTa, KOTOPBIN SBISEeTCs Melarornyecky aJjanTHpPOBaHHBIM OTpaXKeHHeM 0a30BOM HAyKU XMMUHU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OLIero oOpa30BaHUS OpPUEHTHPOBAH Ha OCBOEHUE
OOy4arolMMHUCS CHCTEMbI IE€pBOHAYAIbHBIX IOHATUH XHWMHH, OCHOB HEOPraHMYECKOH XHMHUU U
HEKOTOPBIX OTJEJIBHBIX 3HAYMMBIX MOHATUN OPraHNYECKON XUMUH.

CrtpykTypa colepkaHus IporpaMMbl 0 XUMHUH ¢(hOPMHUpPOBaHA HA OCHOBE CHCTEMHOIO MOJX0/a
Kk e€ m3ydeHuro. ConepikaHHE CKIAABIBAETCS W3 CHUCTEMBI IOHATHI O XMMHYECKOM DIJIEMEHTE U
BELIECTBE U CHCTEMBbI MOHATUI 0 XuMU4ecKkoi peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OPraHU30BAHbI
[0 MPHUHLMILY [OCJIEAOBATEIbHOIO DPAa3BUTUS 3HAHUM HA OCHOBE TEOPETHUYECKHUX IPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeACTaBIEHUN 00 ANIEKTPOTUTHUECKON AUCCOIMAIINH BEILIECTB B pACTBOPAX.

Teopernueckne 3HaHMS pacCMaTPUBAIOTCS HA OCHOBE OMIMPUYECKH IIOJYyYEHHBIX U
OCMBICIIEHHBIX (DAKTOB, pPa3BMBAIOTCS IOCJIEAOBATEIBHO OT OJHOTO YPOBHSI K JIPYrOMY, BBIITOJIHSS



GYHKIIUU OOBSICHEHHS] W TMPOTHO3UPOBAHUS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH MPAKTUYECKOTO
MIPUMEHEHHUS U MTOIYYEHUS N3y4aeMbIX BEILIECTB.

OcBoeHHE TPOrPaMMBI 110 XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHUIO MPEICTABICHUS O XHMHYECKON
COCTABJISIFOLIEH Hay4HOW KapTUHBI MUpPA B JIOTUKE €€ CUCTEMHOW MPUPO/Ibl, HEHHOCTHOTO OTHOILLIEHUS K
HAay4HOMY 3HAHUIO M METOJaM MO3HaHUSA B Hayke. M3yueHue XUMHM MPOUCXOIUT C MPUBICYCHUEM
3HaHUH M3 paHee U3YYCHHBIX yUeOHBIX TpeaMeToB: «Okpyxkaronuii Mupy», «buonorus. 5—7 kimacce» u
«Duzuka. 7 kiacey.

[Ipy u3ydyeHUH XUMHUU MPOUCXOAUT (OPMHUPOBAHUE 3HAHHM OCHOB XHMMHUYECKOW HAYKH Kak
00JacTi COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUYECKON NEATEIHHOCTH YeJIOBEKa M KaK OJHOTO W3
KOMITIOHEHTOB MHUPOBOH KyJIbTYphl. 3ajaya y4yeOHOro mpeaMeTa COCTOUT B (POPMHPOBAHUHM CHCTEMBI
XUMHYECKUX 3HAHUW — BaXKHEUIIMX (AKTOB, MOHSATHUH, 3aKOHOB U TEOPETHUECKUX IMOJIOKEHUH,
JOCTYIHBIX 0000IIEHNH MHPOBO33PEHUYECKOI0 XapakTepa, si3blka HAYKH, B NMPUOOLICHUH K HAYYHBIM
METOJIaM TIO3HAHWS MPU M3YUYECHUU BEIICCTB U XMMHUYECKHUX pPeakKiuii, B (JOPMUPOBAHHH U PA3BUTUHU
MO3HABATENIbHBIX YMEHUN U UX MPUMEHEHHH B y4e€OHO-ITO3HABATEIBHON U y4eOHO-UCCIIEI0BATENBCKON
JeSTeIbHOCTH, OCBOCHUH TIPABHJI O€30M1aCHOTO OOpPAIEHHS C BEIIECTBAMH B TIOBCETHEBHOM KU3HHU.

[Ipu u3yueHun XMMHUU Ha YPOBHE OCHOBHOT'O OOIIETr0 00pa30BaHUs BaKHOE 3HAUCHUE MTPHOOPETH
TaKue 1eNH, KakK:

— (opmMupoBaHHE HWHTEUIEKTYyaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0O00pa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIILHOMY MPHUHATHIO PEIIEHUH, CIIOCOOHOW aJanTUpoBaThcsi K OBICTPO
MEHSIIOIIIUMCS YCIIOBUSIM JKU3HU;

— HampaBJICHHOCTh OOy4YeHHS Ha CHUCTEMAaTHYECKOe NpHOOIIeHHE OoOydJalmuxcs K
CaMOCTOSITENIFHOM TO3HABATENbHOW NEATEIbHOCTH, HAyYHBIM METOJaM IO3HAHUA, (HOPMHUPYIOIINM
MOTHUBALIMIO M Pa3BUTHE CITIOCOOHOCTEN K XUMUU;

— oOecrie4eHHE YCJIOBHA, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO  OOYYAIOIIMMHUCS  OIBITA
pa3HOOOpa3HOW JIEATEIHPHOCTH, TIO3HAHHMS ¥ CAMOIIO3HAHUS, KIIOYCBBIX HABBIKOB (KITFOYECBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIHHOE 3HAUCHHE JIJISl PA3JTMYHBIX BUIOB JICATEIbHOCTH;

— ¢opmupoBaHue o0mIeH (YHKIMOHATEHON U €CTECTBEHHO-HAYYHOW I'PaMOTHOCTH, B TOM YHCIIC
yMEHUU OOBACHITH M OIICHUBATH SIBIICHUS OKPYKAIOIIETO MHpA, HCIHOJIb3ys 3HAHUS U  OIIBIT,
MOJIyYEHHBIE MIPU U3yYCHUH XUMUH, IPUMEHITh UX MPU PELICHUH NMpoOJIeM B MOBCEAHEBHON KU3HU U
TPYZOBOH AEATEINBHOCTH;

— (QopMupoBanue y o0O0y4yalOmUXCA TYMAaHUCTHUYECKMX OTHOIICHUH, MOHUMAHHUSA IIEHHOCTH
XUMHYECKHUX 3HAHUH N7 BBIPAOOTKU AKOJIIOTUYECKH I1€IeCO00pa3HOro MoBeIeHUs B OBITY U TPYAOBOM
JESTETLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3/I0POBBS U OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBAIMK K OOYYEHHIO, CTOCOOHOCTEH K CaMOKOHTPOJIO W CaMOBOCIHUTAHUIO Ha
OCHOBE YCBOEHHMsI OOIIEUeTOBEUECKUX I[EHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Tpoduis u
HaIpPaBJIEHHOCTH JaJIbHEUIIIEro 00yUYeHUsI.

OOmiee 4uCIO YacoB, OTBEACHHBIX IS W3YUYEHUs XUMHUU Ha YPOBHE OCHOBHOTO OOIIEro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hejen0), B 9 kiacce — 68 yacos
(2 yaca B HeZIEMIO).

HCUXOJOTI'O-IEJAT'OT'MYECKHUE OCHOBBI KOPPEKIITMOHHO-PA3BUBAIOIIEI'O
OBYYEHMUAI.

TexHomornyeckoe COMPOBOXKACHUE Kypca IMOCTPOCHO C Y4YE€TOM KOHTHUHIEHTAa C HEJOCTaTOYHOU
MOJATOTOBKOM MO TpEeAMETY, HCHBITHIBAIOIIEMY TPYAHOCTH B yCBOe€HHMH MaTepuana — naered ¢ OB3 (c
3aJIepP>KKON TICUXO-PEUYEBOTO Pa3BUTHUS, CIICIIHANBHBIN (KOppeKnoHHbIN) kinace VII Buna).

Jloruka BKJIIOUEHHUS Y4YUTENsI B KOPPEKIMOHHO-pa3BUBAIOLee OOyUeHHUE MpEroaraeT Cieayrolme
«IIaru» - OT NEAArOrnYeCKOro 3HaHUs K Me1aroruuecKkoMy JEHCTBUIO:

* Y4eT WHIUBUIYAIbHO-TICUXOJIOTHYECKUX OCOOCHHOCTEH JeTeH:
v’ 00y4aeMOCTH KaK CHCTEMbI  3JIEMEHTOB:  OOOOMIEHHOCTH  MBICIHUTEIBHON  JESTENBHOCTH,
CaMOCTOSITENTbHOCTH, THMOKOCTH, SKOHOMHYHOCTH MBIIIJIEHHS]; CMBICIIOBOM MaMATH; XapakTepa CBs3eil



MCKIAY HaFJISII[HO-O6pa3HBIMI/I U OTBJICYEHHBIMH COCTaBJIAIOIIIMMHU MBIINIJICHUSA
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MHTEJJIEKTYaJIbHOM MacCUBHOCTH, 3aMEJUICHHOCTH TeMIla (OpMUPOBaHUS 0000IIEHHBIX 3HAHUIN
MOBBIIICHHOW YTOMJIIEMOCTH B MPOIIECCE HMHTEHCUBHON YMCTBEHHOM JCSITEIIbHOCTH
YpOBHSL DPa3BUTUS HPABCTBEHHBIX M HMOILMOHAJIHHO-BOJEBBIX KAYeCTB JIMYHOCTU peOEHKa, ero

OECHHOCTHBIX OpI/IeHTaL[I/Iﬁ
* OnTHMAaIbHBIN BBI60p MCTOANYECKOI'O COIIPOBOXKIACHUA O6p&30BaTeJ'IBHOl"O mponecca, OTIMYHUTCIIbHAsA
0COOEHHOCTh KOTOpOro:

AN

MaKCHMaJIbHOE MCIOJIb30BaHKE MOTCHIIMAIBHBIX BO3MOXHOCTEH peOEHKa

AKTUBHOC BO3,H€I>1CTBPIC Ha UX HPAaBCTBCHHOC U MHTCIUICKTYAJIbHOC PA3BUTHUC

BO3MOXKHOCTb U 11€7I€CO00Pa3HOCTh 00yUCHHS

pazBuTHe O0OmUX crHocoOHOCTe peOEHKa, omopa Ha (QOPMHUPOBAHUE CIOCOOOB NIEATEIHHOCTH

(MeTanpeIMETHBIX YMEHUN U HABBIKOB); PAaBHO3HAYHOCTh M PABHO3HAYUMOCTH IIKOJIBHBIX JUCIHIUIMH B
peanm3anuu yaeOHOro IJIaHa B CIICIUANTBHBIX (KOPPEKIMOHHBIX) Kiaccax VII Buma

v

YaCTHBIC MCETOAMYCCKHE PCEKOMCHIAIIUN: O6y‘ICHI/Ie B HCCKOJIBKO 3aMCIJICHHOM TCEMIIC, OIIOpa Ha

HarJSITHYI0 M CIIOBECHYH) KOHKPETH3aIUIO; «TPEHUHT» (MHOTOKPATHOCTh TMOBTOPCHHS TPU OMNOpE Ha
OCO3HAaHHOCTh BBIOOpa pelieHus y4eOHOH mpoOjeMbl, 3agaHus) B (HOPMHUPOBAHMHM TPEIMETHBIX H
MEXIPEIMETHBIX yYMCHHA W HAaBBIKOB; TNPOOJEMHBIA XapakTep OOydYeHHsS MpU €ro JOCTYITHOCTH;
BBIJICJICHUE W3 OOLIEro cojep)kaHusi 0a30BOrO sapa Y4eOHOH JAMCHUIUIMHBL, auddepeHiranus u
WHIVUBUIYyJIA3AIHS 33/1aHUN B 3aBHCUMOCTH OT KOPPEKITMOHHBIX 33]1a4

v
v

[IepEeBOJI BHEIIHUX MOTHUBOB YUEHHUS BO BHYTPEHHUE; CO3[JaHUE CUTYALlUHU yCIeXa Ha y4eOHOM 3aHATUU
[IPaKTUKO-OPUEHTUPOBAHHBIN U JMUHOCTHO-3HAYMMBbIN XapakTep 00y4eHUs

PEAJIM3ALIUA BOCIIUTATEJBHOI'O IOTEHLHHUAJIA YPOKA.

Peanm3anusi MmMKOMBHBIMH TEIAaroraMd BOCIMTATENILHOTO TOTEHIMANA YpPOKa Ipeanojaraet
cleaymoliee:

* YCTAQHOBJICHWE JOBEPHUTEIbHBIX OTHOWICHHH MEXKAY YYHTEIeM U €ero YyYeHHKaMH,
CHOCOOCTBYIONIMX TO3UTUBHOMY BOCIHPHUATHIO y4YallUMHCS TpeOOBaHMW U MPOCHO  yuUTeNs,
MIPUBJICUYCHUIO MX BHUMAHUS K 00CyX/1aeMoi Ha ypoke HH(POPMALIMH, aKTUBU3ALIMHU MX TIO3HABATEIILHON
NesTeNbHOCTH;

* TOOYXJIeHHE IIKOJBHUKOB COONIO/IaTh Ha YPOKE OOIIETPUHATHIE HOPMBI MTOBENICHHS, TPaBUIIa
OOmmIeHusI CcO cTapmuMu (YYUTENsIMH) U CBEPCTHHKAMHU (IIKOJbHUKAMH), TPUHIUIBI Yy4eOHOM
JTVCIUTUIAHBI ¥ CAMOOPTaHHU3AIINH;

* MPUBJICYEHNE BHUMAaHUS IIKOJILHUKOB K IIEHHOCTHOMY aCIeKTy U3y4aeMbIX Ha YpOKax SBJICHHM,
opraHmsanusi HUxX paboThl € TOJy4yaeMOM Ha YpOKE COIMaJbHO 3HAYMMON HHQOpManuen —
MHUIMAPOBAaHUE €€ 00CYKICHHsI, BBICKa3bIBAaHUS YUaIlIUMUCS CBOEIO MHEHUS 110 €€ MOBOJIY, BEIPAOOTKU
CBOEI0 K HEll OTHOIIICHUS;

* HCIIOJIb30BaHUE BOCIUTATEIbHBIX BO3MOXKHOCTEH CoJlep)KaHUs y4yeOHOro mpeaMera uepes
JEMOHCTPAIMIO  JIETSIM TPHUMEPOB  OTBETCTBEHHOTO, TPAKIAHCKOTO TMOBEICHHS, IPOSBICHUS
YeJI0BEKOMI00Us: U 100pOCepAeyHOCTH, Yepe3 MoJ00p COOTBETCTBYIOUIMX TEKCTOB JAJIS YTEHUs, 3ajad
IUTSL pEIIeHUs], TIPOOIEMHBIX CUTYAITHH [Tt 00CYXK/IEHUS B KJIacce;

* MPUMEHEHHE Ha YpPOKE WHTEPAaKTUBHBIX (POPM pabOTHl yHalIUXCS: MHTEJUIEKTYaJbHBIX WP,
CTUMYJIUPYIOIINX ITO3HABATEIBHYIO MOTHBAIUIO IIKOJFHUKOB; IUCKYCCHIA, KOTOPBIC NAIOT YYaIIHMCS
BO3MOKHOCTh MPUOOPECTU ONBIT BEJCHUS KOHCTPYKTHUBHOI'O JHaiora; IpyNnoBoi paboThl WK paboThI
B TIapax, KOTOpPbIE yyaT MIKOJIFHUKOB KOMaH/IHOW padoTe M B3aMMOICHCTBHIO C APYTUMH JIETHMU;

* BKJIIOYEHHE B YPOK UTPOBBIX MPOIETYp, KOTOPBIE MTOMOTal0T MOAEeP)KaTh MOTHBAIIMIO JeTel K
MOJTYYCHUIO 3HAHWH, HAJIQ)XMBAHWIO TIO3HUTUBHBIX MEXJIMYHOCTHBIX OTHOIICHHWH B KJIAcCE, MOMOTAIOT
YCTaHOBJICHHIO JOOPO’KeNIaTeNbHOM aTMoc(hephl BO BpeMs ypOKa;

e opranmzamus medcTBa MOTHBHPOBAHHBIX W OPYAMPOBAHHBIX  YUYAIIMXCS HAA HX
HEYCIEBAIIUMUA  OJAHOKIACCHUKAMH, JAlOIIEer0 IIKOJIbHUKAM  COLMATbHO 3HAYUMBIH  OIBIT
COTPYIHHUYECTBA M B3aNMHOW TTOMOIIIH;



* WUHUIUMUPOBAHHE M TMOJAJEPKKA HCCIENOBATEIbCKON NEATeIbHOCTU IIKOJIBHUKOB B paMKax
peanu3alud WMH HWHAUBUAYAJIBHBIX W TPYNIOBBIX MCCIEIOBATEIbCKUX IPOEKTOB, 4YTO JAAacT
IIKOJIbHUKAM BO3MOJXKHOCTh TMPHOOPECTH HABBIK CAMOCTOSITEIILHOTO PEIICHUS TEOPETHYECKON
npoOsieMbl, HaBBIK TE€HEPUPOBAaHUS U OGOPMIICHHS COOCTBEHHBIX UJCH, HABBIK YBaXUTEIHLHOTO
OTHOIICHUS K YYKHM HJIesIM, OOPMIICHHBIM B paboTax APYTUX UCCIIEIOBATENICH, HABBIK MMyOIUIHOTO
BBICTYIUICHHUS IEPE]] ayIUTOPUEH, apTyMEHTUPOBAHMS U OTCTaWBAaHUS CBOEH TOUKH 3PEHUSI.



COJAEP/KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YEJlIOBEKa. XMMHS B CHUCTEME HayK. Tema u
BemecTBa. dusnueckue CBONCTBAa BEIIECTB. ArperarHoe cocrositHue BemiecTB. [lonstue o
METOJIaX MMO3HaHUs B XUMUU. YuCThIe BemecTBa U cMecH. CIocoObI pa3/ielieHusI CMeCeH.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHbIE BellecTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasA Macca. OTHOCUTENIbHAS MOJIEKYJIIpHAs
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonuuectBo BemecrBa. Mosb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUECKUX COSAMHECHUN.

®u3nueckue M XMMHUYECKHUE SBICHUSA. XUMUYECKas peakuus U e€ IMpU3HAKUA. 3aKOH
COXPAaHEHHSI MACChl BEIIECTB. XUMUYECKHe ypaBHeHH. Kimaccudukamnms XUMUYECKUX peaKiuit
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKCnepumMenm:

3HaKOMCTBO C XMMHYECKOW IMOCYJOW, ImpaBuiaMu paboThl B Jaboparopuu U mpuéMamu
oOpareHust ¢ 1abOpPaTOpPHBIM OO0OPYIOBAHUEM, M3YUCHHE W ONMHUCAaHWE (PU3NICCKUX CBOHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBJIeHHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHUE U KOHJCHCALMS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
MPOKaJMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MIPOTEKAHUS XWMHUYECKMX peakiui (pa3jokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keje3a ¢ pactBopoM coiu Mmenu (1), usydenwe crnocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIBI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, JAUCTUILIALINA,
xpomaTtorpadusi, TMpPOBENECHHWE OYUCTKMA TOBAPEHHOW COJHM, HAOJNIOJICHUE U OIHCaHUE
pEe3yNbTaTOB IMPOBEACHUS OINbITA, WUIIOCTPUPYIOLUIETO 3aKOH COXPAHEHHUS MAaCChl, CO3/IaHHE
MoiesIel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Bosnyx — cmech razos. CoctaB Bo3ayxa. Kuciopong — 31eMEHT M IPOCTOE BEILIECTBO.
HaxoxaeHnue kuciopoaa B mpupoje, GU3ndeckue U XMMUUECKHUEe CBOWMCTBA (peaKluu TOPEHHUS).
Oxcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MOJTY4YeHMs] KHCIOpoAa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoje. O30H — anaoTporHas MOAH(PUKAIUS
KHCIJIOPOJIA.

TermnoBoit >(hdekT XuMHYECKOW peakInH, TEPMOXMMHUYECKHE YpPaBHEHHUSA, JK30- H
SHIOTEPMUUYECKHE peakiuu. TOIIMBO: yrojiib M METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
MapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snmemeHT M mpocTroe BemecTBO. HaxokneHue BOIOpoJa B MPUPOJE,
dbuznyecKkrue 1 XUMUYEeCKHe CBONCTBA, MPUMEHEHHE, CIIOCOOBI oyueHus. KucioTel u comnu.

Momnsipabiii 00bE€M ra30B. PacuéTel M0 XUMHUYECKUM YPaBHEHUSM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pactBoputens. PactBopbl. HacklmeHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 0sl BEIIECTBA B
pacTBope. XUMHUECKHE CBOICTBa BoAbl. OcHOBaHUs. Poib pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT BObI B TpHpoje. 3arps3HEHUE MPUPOAHBIX BOJ. OxpaHa W OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuasl. Krnaccudukamus OKCHIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCIOTHEIE, aM(oTepHbIe) U HeconeoOpasywomue. Homenknarypa
oKcuI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCuIoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. du3znyeckue M XUMHYECKHE CBOWCTBA OCHOBaHWH. [lomydenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoMcTBa KUCHOT. Pax akruBHocTn MetaiioB H. H. bekerosa. [lonydenue kucior.

Conu. Homenkiiarypa coseil. @uzndeckue U XMMUYECKUE CBOMCTBa cosieil. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpeZesieHue COJEpKaHUsl KUCIOpOoJa B BO3AyXe, MOJIyYeHHUE, COOMpaHue,
pacrno3HaBaHME€ M M3yYEHUE CBOMCTB KHUCIOpOAa, HAOMIOAECHHE B3aUMOJEHCTBUS BELIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W INpEKpallleHusi ropeHus (Ioxkapa), 03HaKOMJICHHE C
o0Opa3llaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyu€HHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHICOMATEPUAIIOB), HAOIIOACHHE 00Opa3IoB BEUIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHUE OCOOCHHOCTEH pPacTBOPEHUS BEHIECTB C Pa3IM4HON pPacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JOJIed pacTBOPEHHOIO BEIECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KalblueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKHUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOII0/IEHUE U3MEHEHUSI OKPAaCKH WHAMKATOPOB B PACTBOpPAx KHUCIOT U IIEJIOYEH, M3ydyeHUE
B3aumoeicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOUM KHCIOTHI, KUCIOT C MeETallIaMH,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 33/]a4 110 TeMe «BakHenmue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoauyeckasi cucrema xumu4yeckux jiemenros /[, HU.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHe O rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U HIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€HbI, HHEPTHHIC Ta3bl).
DNEeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMUYecKHx »diemeHTtoB J[. .
MenneneeBa. Kopotkonepuognas u miuHHONepuoAHas ¢opmbsl [lepuommyueckoit cucTeMbl
xumuueckux siemeHTtoB . M. MenpaeneeBa. Ilepuoasl u rpynmbl. DPU3HYECKHN CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromMHbIX szaep. M3orombl. DOnektponbl. CrpoeHue
AIIEKTPOHHBIX 000JI0YeK aTOMOB MepBbIX 20 XuMHUYECKHX 31eMeHToB [leproandeckoil crucTemMbl
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme JI. . Menzaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 2JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenne [lepuoguyeckoro 3axoHa u [leproaudyeckoil CUCTEMBI XUMUUYECKHUX 3JIEMEHTOB
JUIs pa3sBUTHA HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HETOJISIPHAS ) CBS3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTEIBbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaUIOB, B3aMMOJCHCTBHE THIPOKCHA
[IMHKA C PacTBOpPaMH KUCIOT W IIEJI0YECH, MPOBEACHUE OIBITOB, WILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEITbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHUE, PEAKIIUU PA3II0KEHUS, COSTUHEHHS ).

Meostcnpeomemnuwie ceasu



Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU M3YYCHUHM XUMHH B 8 KJIacce OCYILECTBIISIETCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATUH, TakK U TOHATHH,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJISl OT/ICIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OO0mue ecTecTBeHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUS, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOIMIOJEHUE,  IKCIICPUMEHT,
MOJIeJIUPOBAaHUE, U3MEPEHHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aToMm, D3JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
pPaZOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIECTBO, TeJI0, O0bEM, arperaTHOe
COCTOSTHUE BEIIECTBA, a3, (PU3WYCCKUE BEITUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpaNbl, TOpPHbIE MOPOJIbI, IOJE3HbIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BeurecTBo M XMMHUYECKas peaKkuus

Ilepuonnueckuii 3akoH. Ilepmogmyeckass cucrema xXuMu4eckux osiementoB [ .
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
9JIEMEHTOB TEPBBIX TPEX MEPHUOIOB, Kallks, KalblUsi U WX COCOUHEHHH B COOTBETCTBUHU C
MOJIOKEHUEM AJIEeMEHTOB B [leproanyeckoit cucteMe u CTpOCHUEM UX aTOMOB.

CtpoeHue BellecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBl KPUCTAJUTMUECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEIIECTBA OT THIA KPHUCTAIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Krnaccudukanus ¥ HOMEHKIATypa HEOPTaHWYCCKUX BEIIESCTB. XMMHYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIUXCS K Pa3IMYHBIM KJjaccaM HEOPraHUYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKUX BEIIECTB.

Knaccudukanus XMMHUYECKHX peakuil M0 pa3IUYHbIM IpU3HaKaM (TI0 YUCIYy M COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(QekTy, Mo H3MEHEHHIO CTEIeHeU
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). DK30- U
SHIOTEPMUYECKHUE PEAKIINU, TEPMOXUMUYCCKIE YPAaBHEHUSI.

[TonsiTie 0 ckopocTH XxuMudeckoil peakiuu. [lonarne 06 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsITHE O TOMOTeHHBIX M TETEPOTCHHBIX peakuusx. [lonsTtue o
karanuze. I[loHsATHE O XuUMHUYeCKOM paBHOBecHMH. DaKTOpBl, BIMSIOUME HAa CKOPOCTh
XUMHYECKON PEaKIIUU 1 TOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHCIUTEIBFHO-BOCCTAaHOBUTEIILHBIC pcCaKknuu, SHCKTpOHHHﬁ 6aﬂaHC OKHCIUTCIIBHO-

BOCCTAHOBUTEIBHON  peakuuu.  (CoOCTaBlI€HUE  yPABHEHUM  OKUCIHUTENbHO-
BOCCTAHOBUTEJIBHBIX PEaKIUi ¢ UCIIOIb30BAaHMEM METO/1a AJIEKTPOHHOI0 OajaHca.

Teopust 3MEKTPOIUTUUECKON TUCCOLMALNU. DIEKTPOJIUTHl U HEIIEKTPOIUThl. KaTHoHBI,
aQHMOHBL. MeXaHU3M JHUCCOLMAIMM BEIIECTB C pPA3JIMYHBIMM BUAAMU XHMHYECKOM CBS3H.
Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakiun moHHOro o6MeHa. YClIOBHs HMPOTEKAHUS peakiMii HOHHOTO OoOMeHa, MOJHbIE U
COKpallIEHHbIE MOHHBIE ypaBHEHUs peakiuil. CBoMCTBa KUCIOT, OCHOBaHHUI M COJe B CBETE
OpeCTaBIeHU 00 3JeKTPOJUTHUYECKOW aucconuannu. KadecTBeHHBbIE peaklMHW Ha HOHBI.
[TonsiTHE O THIPONH3E COTEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJENSMH KPUCTAJUIMYECKUX PEMETOK HEOPTaHWMYECKHX BEIIECTB —
METAJUIOB M HEMeTalioB (rpadura W anMmasza), CIOXKHBIX BEIIECTB (XJOpHAa HaTpHs),
UCCIIC/IOBAaHUE 3aBHCHMOCTH CKOPOCTH XWMHYECKOW PEaKIUH OT BO3ICHCTBUS PAa3IMYHBIX
(bakTOpOB, UCCIEIOBaHHE JIEKTPOIIPOBOJIHOCTH PACTBOPOB BEILIECTB, Mpollecca AMCCOLMALIUN
KHUCJIOT, IIeio4Yed W cojeil (BO3MOYKHO HCIIOJIb30BAaHME BHUJEO MAaTepUalioB), IPOBEJIECHUE
OTBITOB, WJITIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHHUsS peakUuil MOHHOro obMeHa (oOpa3zoBaHME



ocajZika, BBIACNCHHE Tra3a, 0O0pa3oBaHME BOJbI), OINBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUUil (FOpeHue, peakluu pa3joXkKeHUs, COEAMHEHUs),
pacrno3HaBaHUE€ HEOPraHUYECKUX BELIECTB C IIOMOIIBI0O KAauye€CTBEHHBIX pPEAKLUN Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakrepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHune W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOI€HOB.
XUMHUECKHEe CBOMCTBAa Ha MpuMepe Xjopa (B3aMMOJAEHCTBHE C MeETaUlaMH, HeMeTalllaMH,
miesnouamu).  XusopoBopopod. ConsiHask KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyY€HHE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esioBeka. Baxuelme xyiopuabl
U X HaXO0XJEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OCOOEHHOCTHM CTPOEHHUsSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (hU3NYECKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHE, (U3NYECKHEe M XMMHUYEeCKHe CBOMCTBA. OKCHIBI CEepbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOMCTBA
(oOme Kak TMpPENCTaBHTENS Kiacca KUCIOT W crenudpuueckue). XUMHUYECKHE pPEeaKIuy,
JeKallde B OCHOBE HPOMBIIUICHHOTO croco0a IMoiydeHusi cepHoil kuciaoTsl. [Ipumenenue
cepHOii KucIoThl. COJIM CePHOM KUCTIOTHI, KAYeCTBEHHAS peakuus Ha cynabgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KUCIOTHBIE JTOKIU, 3arpsi3HEHUE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 3i1eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHMs. A30T, pacHpoCTpaHeHHWe B HpuUpoie, (HU3UUEecKue Hu
XUMHYeCKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3NIecKue U XHMHYECKHE
CBOWCTBA, MoslyueHue 1 npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyuyeHUE,
¢u3nyeckue M XUMHUYECKUE CBoilcTBa (0oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, ¢puszndyeckue u xummuueckue cpoiictBa. Oxcun ocdopa (V) u pochopHas kucioTa,
¢usnueckue M XHMMHUYECKHE CBOWCTBa, mHoiyyeHue. Vcmonb3zoBanue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHToB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHU OKHCIEHHs. YTIIepo]], alFIOTPONHbIE MOIM(UKAIINH, PAaCIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMHUIecKrue cBoiictBa. AncopOiusa. KpyroBopot yrieposia B mpupo/ie.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMHUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJTyYeHHE U MPUMEHEHHE. DKOJIOTHYeCKUe MpoOieMbl, CBsA3aHHbIC ¢ okcuaoM yriepoaa (1V),
TUIOTe3a I100aJbHOr0 MOTEIUICHUs KJIMMarta, MapHUKOBbIN 3¢ddekT. YrompHas kuciora u eé
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIyueHHE U TNpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-wmoHbL.  Vcmonb3oBaHue  KapOOHAaTOB B OBITY, MEAMIUHE,
MIPOMBIIIJIEHHOCTH U CEJIbCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX YIiiepoja
(MeraH, »TaH, OSTWIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kuciora). IlpuponHsie
UCTOYHUKH YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HedTb), MPOAYKTHl HX NepepadOTKU
(6eH3uH), UX PO B OBITY M MMPOMBIIUICHHOCTH. [I0HATHE O OMOIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpraHMYECKUX ¥ HEOPTaHMUECKUX COETUHEHHH.

Kpemuuii, ero ¢usndyeckue M XUMHUECKHE CBOWCTBA, IOJy4Y€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mnpencraBieHus o6 oxcuge kpemuusa (IV) u



KpEeMHUEBOU kucioTe. CUITUKATHI, UX UCIIOJIb30BAHKE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIeMEeHT, OeToH, jkene300eToH. I[IpoGiemsl
0€30MacCHOr0 UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B IIOBCETHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHL,
oTpakaromue (U3NYEeCKue U XUMUYECKHE CBOMCTBA TaJIOTCHOB M MX COCAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BHUJEOMATEpUaAOB), O3HAKOMJIEHHWE C 0OpasliaMu XJIOpUAOB (TajJoreHUI0B),
O3HaKOMJICHHE ¢ o0pasuamu ceppl U €€ COCOIUHEHHUSAMHU (BO3MOXKHO HCIIOJIb30BaHHE
BUJICOMATEpHaNoB), HaOMOJeHHe Tmporecca OOyrauBaHUSL — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHOHN CepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKUMH CBOMCTBaMHU a30Ta, (ocdopa W UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), 0OOpa3iiaMu a30THRIX U (pochOopHBIX yaoOpeHUH,
nojy4deHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KAYeCTBEHHBIX peakUuid Ha HOH amMMOHUA U ¢ocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aUMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
HCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIGHHE C MPOIECCOM aJCcOpOIMU pPAaCTBOPEHHBIX BEIIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacro3HaBaHUE
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEAKIM Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HX IMPOTEKAHUs, O3HAKOMIJIEHHE C NPOLyKUHUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PELIEHHE 3KCIIEpUMEHTANBHBIX 3a/1ad 1o TeMe «Baxueliue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKAa XHUMHUYECKUX DJIIEMEHTOB — METaJlIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckoit cucreme xumuueckux sneMeHToB . . Menaeneesa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBA3b M METAJUIMYECKas KpUCTAJUIMYeCcKas
pemérka. DJIEKTPOXUMHUYECKUM psl HanpsokeHu wmeramioB. dusmueckue U XUMHUYECKUE
cBoiicTBa MeTaiyioB. OOiue crnocoObl monydeHus: MeTaioB. [loHsTHE O KOPPO3HH METAIIOB,
OCHOBHBI€ CITIOCOOBI 3aIUTHI X OT KOppo3uH. CIiaBsl (CTalb, Yyr'yH, AIOpaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTawibl: TONOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJeHUE B mpupoje. Ouznueckue U XUMUUYECKUE
CBOMCTBA (Ha MpuUMepe HaTpus U Kanus). OKCUABI U THAPOKCHIBI HATpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAJNIOB U UX COCIMHEHUM.

[[lenoyHo3eMenbHBIE METAUIBI MarHuii W KajlblUW: nosokeHne B Ilepuoamueckoit
cucreMe xumuyeckux sneMeHtoB JI. M. MeHneneeBa, CTpO€HHE UX aTOMOB, HaXOXKJEHUE B
npupoae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kajblus. BakHeimmne coennHeHus
KanbIus (OKCU, TUAPOKCU, coNn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUS.

AmoMuHuii: nonoxenue B Ilepumonuyeckoil cucreme Xxumuueckux snemeHtoB [l .
MenpeneeBa, CTpO€HHUE aToOMa, HaxoXJeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMHHHSL.

Kenezo: mnonoxenune B Ilepumonnueckoir cucreme Xxumuueckux »siemeHtoB J[. .
MenneneeBa, CTpO€HHE aToMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHUYECKHE CBOMCTBA
xkene3a. Okeuawl, Tuapokcunsl u comu skenesa (I1) m xenmesa (lll), ux cocra, cmoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE C o00pa3llaMM METa/lIOB M CIJIaBOB, HUX (U3NYECKUMHU CBOICTBaMH,
U3y4eHHE pe3yJbTaTOB KOPPO3UM METAJUIOB (BO3MOXKHO MCIIOJIB30BaHHE BHIEOMAaTEpHAalOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCIOJIb30BaHUE



BUJICOMATEPHUAIIOB), MCCIIEJOBAHUE CBOMCTB >XECTKOM BOJIbI, Mpollecca TOPEHHUs xKejle3a B
KHUcioposie  (BO3MOXKHO  KCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKlMi Ha MOHBI: MarHus, Kajblus, alFOMUHUS, UHKA, xene3a (I1) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATPHS,
Kalusl U KaJIblHs (BO3MOXHO HCIIOH30BAHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BaxHeWIne METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BemectBa u Marepuaibl B MOBCEIHEBHON KHU3HU YelloBeKa. be3omacHoe McCnosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX O0XKOTrax U
OTPABJICHUSIX.

XUMHYECKOe 3arps3HeHHE OKpYyKarolen cpezbl (MpeaenabHas JOMyCcTUMasi KOHIEHTpalus
Beriects, naiee — [1/IK). Pons XxuMuu B pemieHuu 3KOJIOTHIECKUX MTPOOIIEeM.

Xumuueckuii IKcnepumenm:

U3ydeHrue o0pa3IoB MaTepHAIOB (CTEKIIO, CIUIABBI METAIIJIOB, MTOJIMMEPHBIC MATEPUAIIHI).

Meoscnpeomemnuwie ceasu

Peanuzanus MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaK | MOHSITHIA,
SIBJISIFOITUXCSI CACTEMHBIMH JIJIS1 OT/ICIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (hakT, TUIIOTE3a, 3aKOH, TEOpHUs,
aHaIM3,  CHUHTE3,  KIacCH(UKAIUsA,  IMEePUOJUIHOCTh,  HAONIONEHUE,  IKCIICPHMEHT,
MOJIEJIMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, MAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPUAIIHI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJA, DSJEKTPUUECKUI 3apsj, MPOBOJAHHMKH, IOJYIPOBOJHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMIETKA, CIJIaBbl, (U3MUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: ¢ortocuntes, npixanue, O6uochepa, 3KocUcTeMa, MUHEPAIbHBIE YIOOpEHMUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MHHEpANbl, TOPHBIE TMOPOJIbI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0OJIe 00Y4EHUsI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATENbHOMN AEATEIbHOCTH B
COOTBETCTBUM € TPAAMLHUOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM INOBEICHUS U
CIIOCOOCTBYIOT IIPOLIECCAM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yUYarOLIUXCSL.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYyYaroIIMXCS PYKOBOACTBOBAThHCS
CHCTEMOW NO3UTHUBHBIX LIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OMNbITAa AEATENIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCIIUTAHMS:

LIEHHOCTHOT'O OTHOLIEHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPHUUECKOMY U HAyYHOMY
HACJIeINI0, NOHUMaHMs 3HA4YeHHUs XMMHUYECKOH HAyKH B JKU3HHM COBPEMEHHOIo OOILIEeCTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW MH(OpMANUE O MEPedOBhIX NTOCTUKECHUSAX U OTKPBITHIX
MHUpPOBOW M OTEYECTBEHHON XMMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMIX 00 yCTpoiicTBe
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IIPEJICTABICHUSI O COLMAIbHBIX HOpPMax M MpaBWJIaX MEXIMYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOM,
yueOHOUCCIIEI0BATEIbCKOM, TBOPYECKOM M JAPYrMX BHJAAX JAESITEIbHOCTH, T'OTOBHOCTU K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH IPHU BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIITOJIHEHNH XHMHUYECKUX OSKCIEPUMEHTOB, CO3JaHUU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIM B Ipoliecce 3TON y4eOHOW AesTeIbHOCTH, FOTOBHOCTU
OLICHMBAaTh CBOE IIOBEJIEHUME M IOCTYNKH CBOMX TOBapHIlEld C MO3ULMM HPABCTBEHHBIX U
IPaBOBBIX HOPM C YUETOM OCO3HAHUS MOCIEICTBHM OCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSL:

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O  BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOILIME COBPEMEHHOMY YpPOBHIO Pa3BUTHSI HAyKHM U COCTaBIIAIOIINE OCHOBY JUIS
NOHMMaHMs  CYIIHOCTM HayyHOW KapTHHBI MHpa, NpPEACTaBiIeHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOAbI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHON Cpeoi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEpPHOCTEH;

MO3HABATE/IbHBIE MOTHUBBI, HAaIlPaBJICHHbIE HA IIOJIy4Y€HHWE HOBBIX 3HAHUU MO XHMMHH,
HEoOXoauMBble Ul OOBSCHEHHsS HaOJI0JaeMbIX IPOLECCOB U SBJIEHUH, IO3HABaTENIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOHN JHUTEpaTypod, JOCTYHHBIMH TEXHUUYECKUMH CpPEIACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUI0, IPOEKTHON M HCCIEA0BATEIbCKON NEATENIbHOCTH, K OCOBHAHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ¢popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAaHHWE IEHHOCTH JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHA K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3/0pOBbIi 00pa3 JKW3HM, OCO3HAHHE IMOCIEACTBUI U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKorojsi, HApKOTHKOB, KYpPEHHs), HEOOXOIMMOCTH COOJIIOJCHUS
npaBwil 0€30MacCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMH BEleCTBaMH B OBITY U peallbHOMN
KHU3HH,

5) TPy10BOT0 BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(deccHii 1 Tpya pa3IudyHOro pojia, yBaXXeHHe K
TpyAy M pe3yibTaTaM TPYJIOBOM [eATEIbHOCTH, B TOM 4YHCIIE Ha OCHOBE IPHUMEHEHUs
OPEIMETHBIX 3HAaHMH 10 XWMHHM, OCO3HAaHHBIA BBIOOP MHIMBUAYAJIBHOW TPaeKTOpUU



MPOJODKCHHUST 00pa3oBaHUs C YYETOM IUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHOW MpodecCHOHATLHON NeATeIIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJaITUPOBATHLCS B IPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 30POBOr0 M 0Oe30MacHOro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICUXHUYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, IMOJIydaeMble NpPU H3YyYECHUH XUMHH, IS PElICHUs
3a71a4, CBA3aHHBIX C OKPYKAOLIEH PUPOJHOM CPENOH, IS TOBBILICHHS YPOBHS 3KOJIOTMYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTMYECKUX Mpo0JieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJ[OB XUMUH, IKOJIOTUYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
[IO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMATIBbHOM MPAKTHKE.

METANPEAMETHBLIE PE3YJIbTATDBI

B coctraBe MerampenMETHBIX pe3yJIbTaTOB BBIICISIOT 3HAUUMBIE IS (POPMUPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MOHATHUS (3aKOH, TCOPHS, IMPUHIUI, TUTIOTE3a, (aKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MUpa, U yHUBEpCalbHble ydeOHbIe NeWCTBUA (IIO3HABATENbHBIE,
KOMMYHHKATHBHBIC, PETYJSATUBHBIC), KOTOpble 00ecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS TPU OCBOCHHHM 3HAHHI:
pacKpblBaTh CMBICH XHUMHYECKHUX TMOHATHH (BBIOCNATH MX XapaKTEpHbIE MPHU3HAKHU,
YCTaHABIIMBATh B3aMMOCBSI3b C JIPYTUMU TOHATUSMH), UCIIOIH30BATh TIOHATHUS I OOBSICHEHUS
OTNICNbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAaHUS M KPUTEPHUM i KIacCHU(pUKAUU
XUMHUYECKHUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATH IPUYMHHO-CIICJCTBEHHBIE CBS3H
MEXy 00BEKTaMHU U3YUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHUs (MHAYKTUBHEIE, IEYKTUBHbIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKJIFOUCHHS;

yYMEHHE MPUMEHSITh B Mpollecce MO3HAHHS MOHATHS (MPEAMETHbIE U METalpeIMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJICTH, HUCIIOJIb3yeMble B XUMHHU, MPeoOpa3OBBIBATH IIHPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEIbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAaK (CUMBOI DJIEMEHTA),
XUMUYeckass (opmyla W ypaBHEHHE XHUMHYECKOM peakluu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENbHBIX 3a/ad, C Y4YETOM O3TUX MOJENbHBIX MPEICTAaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKU H3YYA€MBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIECACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B U3yUAEMBIX MPOIECCAX U SIBJICHUSIX.

ba3zoBbie ucciieqoBaTe/bCKHe 1eHCTBUSA

YMEHHUE HCIOJb30BaTh MOCTABJIEHHBIE BOMPOCHI B KAayeCTBE MHCTPYMEHTa TMO3HAHUS, a
Takkeé B KayecTBE OCHOBHI ig (OPMUPOBAHUSA THUIIOTE3bl IO TMPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

NpPUOOpPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHM3AMH W TPOBEACHHUIO YUYCHHUECKHX
AKCIIEPUMEHTOB, YMEHHE HAOII0IaTh 32 XOJA0M TPOIECCa, CAMOCTOSITEIHHO TIPOTrHO3UPOBATH €r0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHMS] M BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
HCCJIEIOBAHMSI, COCTABIIATh OTUET O MPOJeslaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U HHTEPIIPETUPOBATH MH(POPMAITHIO PA3THIHBIX BUIOB
1 HOpM IIPECTABICHUS, TTOYyYaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYIsSpHAS TUTEpATypa



XUMHUYECKOTO COJEpKaHUsA, CIpPaBOYHBIE IOCOOMsA, pecypchl VHTepHeTa), KpPUTUYECKH
OLIEHUBATh IPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMALIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aMPOCHI IPH MOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOLIUX JAHHBIX, HEOOXOAMMBIX JJIs1 BBIITOJHEHHsI yU€OHBIX M 03HABATENIbHBIX 3a/1a4
OTpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHHKATUBHBIX TEXHOJIOTUH, OBJIAZICHUE KYIbTYPOH aKTUBHOI'O MCIIOJIB30BaHMsI PA3IUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOMpPATh ONTUMAIbHYIO (OpPMY IpenCTaBICHUS
UHPOpPMALMU U WUIIOCTPUPOBATH peEIllaeMble 3a/laud HECIOXKHBIMM CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduky U ©X KOMOUHALIUSAMU;

YMEHHUE HCMOIb30BaTh M aHAIU3UPOBaTh B Ipolecce y4yeOHOM M Hcciael0BaTenbCKOM
NeSITeIbHOCTH HH(POPMAIIHMIO O BIUSHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X03HCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPY’KaIoLIed PUPOJHOM Cpeibl.

KoMMyHUKaTHBHbIE YHHBepcaJdbHble Y4eOHbIe JelcTBHA:

yYMEHUs 3aJaBaTh BOIpPOCH (B Xoie jauajora M (WIM) JAUCKYCCUH) IO CYLIECTBY
oOcyxnaemMoll Tembl, (HOPMYIHPOBATH CBOM NPEIJIOKEHHUS OTHOCUTEIBHO BBIIIOJHEHUS
NPEeJI0KEHHOH 3a/1a4H;

YMEHUS TPEACTABIATH MOJYyYSHHbIE Pe3yIbTaThl TO3HABATEIBHOMN JIESTEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh IPE3EHTALUI0 PpPe3yJbTaTOB BBINOJHEHUS XHMHUYECKOIO
IKCIIEPUMEHTa (JIA0OPATOPHOTO OTBITA, JTAOOPATOPHOH pPabOTHI IO WCCICAOBAHUIO CBOHCTB
BEIIECTB, yUeOHOTO MMPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
UCCIIEI0BATEIbCKON JIEATENIbHOCTU NPH PELICHUH BO3HMKAIOIMX HpoOjeM Ha OCHOBE yuéra
OOIIMX WHTEPECOB W COTJIACOBaHHS NO3MLUK (0OCYXKIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBbI», KOOPJIMHAIIUS COBMECTHBIX JEHCTBHM, ONpeesIeHue KPUTEPUEB 10 OLICHKE KayecTBa
BBITIOJIHEHHOU PabOThI U IpyTue).

PeryisiTuBHBIEe yHHBepcalbHbIe y4eOHbIe NeiicTBUA:

YMEHHUE CAMOCTOSITENIHO OMPEACIATh eI IeSITeIbHOCTH, IIJIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJMPOBAaTh M NpU HEOOXOAMMOCTH KOPPEKTUPOBATb CBOIO JAEATEIBHOCTh, BHIOUPATH
HanOonee dS(QQeKTHBHbIE CIMOCOOBI pEUmIeHHs YYeOHBIX M IO3HABATEIbHBIX  3a/ad,
CaMOCTOSITENIFHO COCTABJIATh MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJIrOpUTM JIEHCTBHHA NHpuU
BBIITOJIHEHUH 33JaHUH C y4ETOM TMOJydeHHs] HOBBIX 3HAaHMKA 00 M3y4aeMbIX OOBEKTax —
BEIIIECTBAX U PEaKLUAX, OLIEHUBATh COOTBETCTBHE MOJIYYEHHOIO pe3yibTaTa 3asBJICHHOM LienH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPE/JIaraeMbIe B YCIIOBUH 3a/IaHU.

NPEIMETHBIE PE3YJIbTATBI

B cocraBe mpenMeTHBIX pe3yJabTaTOB IO OCBOEHHMIO OO0S3aTEIBbHOTO COAEpIKaHMUS,
YCTAHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmol, BBIJIENAIOT: OCBOEHHBIE
oOydarolmuMucs Hay4yHble 3HAHHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
OpeIMETHOW 00sacTH «XUMUS», BUIBl JEATEIBHOCTH MO TOJYYE€HHIO HOBOIO 3HAHUS, €ro
UHTEPIPETAINH, TPEOOPA30BAHHIO U TIPUMEHEHHUIO B PA3JIMUHBIX YICOHBIX U HOBBIX CHTYaIUsX.

K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHU:

® DPACKpBIBATh CMBICI OCHOBHBIX XMMHYECKHUX MOHATHI: aTOM, MOJIEKYJa, XUMUYECKUN

BJIEMEHT, MPOCTOE BEIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAs U
HEOJJHOPO/IHAsI), BaJCHTHOCTh, OTHOCHUTEIbHAas aTOMHas W MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIECTBA, MOJb, MOJSIpHas Macca, MaccoBas 0Nl XHMHUYECKOTrOo
JJIEeMEHTa B COEIWHEHHH, MOIIPHBIH OO0BEM, OKCHI, KHCIIOTa, OCHOBAaHHWE, COJb,
AIIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCIICHUS, XUMUYECKas peakiysl, Kiaccudukanus
PEaKIHiA: peaKkIy COSANHEHHSI, PEAKIUH Pa3JIOKECHUS, PEAKIINN 3aMEICHUS, PEaKIIHN
o0OMeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEaKIMH, TEINIOBON 3 (PEKT peakuuu, SApo aToma,
JJIEKTPOHHBIA CIION aTtoma, aromMHas opOuTanb, pajuyc aromMa, XMMHUYecKas CBS3b,



NOJIIpHAasl M HEIOJIApHAas KOBAJIECHTHAs CBSA3b, MOHHASI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBasi 10JIsl BelllecTBa (MPOLIEHTHAs KOHIEHTPaLUs1) B pacTBOPE;

® WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XHMHUYECKMX IMOHATHM U IPUMEHATH ITH
MOHATUS ITPU ONMCAHUM BEIIECTB U UX MPEBPAICHUI;

® UCMOJb30BATh XUMHUYECKYIO CHUMBOJHMKY JMJISi COCTaBICHHS (OPMYyT BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

® OmpeleNsITh BaJCHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTEICHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJICKHOCTh BELIECTB K
OTNpeNeIEHHOMY KJIacCy COEIMHEHMHA 1O QopMmyliaM, BHJ XUMHUYECKOW CBS3U
(xoBaJIeHTHas! ¥ MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;

e packpbiBaTh cMbIch [lepuonnueckoro 3akona . M. MenneneeBa: 1eMOHCTPUPOBATh
NOHMMAHHE IEPUOJUYECKON 3aBUCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosnoxenus B Ilepuonnueckoil cucreme, 3aKOHOB COXPAHEHUSI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YUEHHUs, 3aKOHAa ABOIaJipo;

® ONUCBHIBATh U XapakTepu3oBaTh TabnuuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3nyaTh IMOHATUS «IJ1aBHas moArpymmna (A-rpymma)» u
«mmobounass moarpynna (b-rpynma)», Mamble W OONbIIME TEPHOABI, COOTHOCHUTH
o0o3HavYeHHsI, KOTOpble UMeroTcs B Tabnuie «llepuognyueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHMS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCTaB M 3apsj sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacnpeneseHre ux 1o 3JIEKTPOHHBIM CII0SIM);

e KiIaccu(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTAaHUYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (10 YHCIy U COCTaBy Y4YacCTBYIOIIMX B PEAKIMH BEUIECTB, MO TEILUIOBOMY
dbdexry);

® XapakTepu3oBaTh (OMHCHIBATH) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB PA3TUUHBIX
KJIaCCOB, NOATBEpP)KJas ONUCAaHUE IpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIIUX XUMUYECKUX PEaKIUil;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kau€CTBEHHOIO COCTaBa,
BO3MOXKHOCTH NMPOTEKaHUSI XUMUYECKHUX MTPEBPALLIEHUH B Pa3IMUHbIX YCIOBUSIX;

® BBIYNCIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJsie COeTUHEHNUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKity;

® [IPUMEHATh OCHOBHBIE OINEPALMH MBICIUTEIBHON AESITEIBHOCTH — aHAJIW3 U CUHTES,
CpaBHEHHE, 0000IIeHHE, CUCTEeMAaTH3aINI0, KIAacCU(UKALMIO, BBIBICHUE MPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUISI M3Y4YEHUs CBOWMCTB BEIIECTB M XUMHUYECKHX PEAKIUH,
€CTeCTBEHHO-HAy4YHble =~ METOAbl  TO3HAaHUS  —  HAONIOJeHHWE,  HM3MEpeHHe,
MOJIEJTUPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN);

e CleloBaTh IMpaBUJaM TOJb30BAaHUS XMMHUYECKOH TmoCylol M J1abopaTOpHBIM
0o0OpyJ0BaHUEM, a TaKXe MpaBUiIaM OOpaIleHUsl C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJIYYEHHIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA MU KHUCIOpPOJA), MPHUTOTOBJICHUIO
pacTBOPOB € ONPEAEIEHHON MAacCOBOM JTOJIEN paCTBOPEHHOTO BEIIECTBA, MIJIAHUPOBATh
Y IIPOBOAMTH XUMHUYECKHE 3KCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOUEN U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHK U IPyTHUE).

K konuy oOyueHus B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxarb chOPMHUPOBAHHOCTh y O0YYAIOIIUXCSl YMEHUI:

® pacKphIBaTh CMBICI OCHOBHBIX XHMHYECKMX IOHATHUN: XUMUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELECTBO, BAJIEHTHOCTb,
3EKTPOOTPULIATENLHOCTb, CTENEHb OKUCICHMS, XMMHUYECKas peakius, XUMHUYecKas
CBSI3b, TEIUIOBOU 3()(eKT peakinu, MOJIb, MOJSIPHBIH 00BEM, PACTBOP, HIEKTPOJIUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOIUTUYECKAs JUCCOLMAIMS, PEaKIUH HOHHOrOo OOMEHa,
KaTajau3aTop, XUMHUYECKOe paBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE ~ PEAKLUH,  OKUCIWUTEIb,  BOCCTAHOBUTEID,
OKHUCJICHHE M BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEpHOCTh, XUMHUYECKas CBA3b
(KoBaJIeHTHasi, HOHHAs, METAJNIMYECKas), KpPUCTAJUIMUECKas pELETKA, KOpPPO3Us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, MpeIeibHO TOIMyCTHMAas
koHueHrpauus [I/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHMYECKUX TMOHSATHI M MPUMEHSATH 3TH
HOHSITHS IIPH OIIMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIN;

ONpEAENATh BaJEHTHOCTh M CTENEHb OKUCICHMS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUSAX PpA3JIM4YHOIO COCTaBa, IMPUHAIJIECKHOCTh BEIIECTB K OINpEACIEHHOMY
KJIacCy COeIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIEHTHAsl, MOHHAs,
METAJIJIMYECKAs)) B HEOPraHMYECKMX COEIMHEHUSX, 3aps] HOHA [0 XUMHYECKOH
dbopmyre, xapakTep Cpelbl B BOJAHBIX PAcTBOpPaX HEOPTaHWYECKUX COCIMHEHUH, TUI
KPUCTAJJIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich Ilepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHHE: ONHUCHIBATh M XapakTepu3oBaTh Ta0nuuHyio ¢opmy Ileproanueckoii
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3jinyaTh MOHATUS «rJaBHas mnoArpynna (A-
rpynna)» u «mobounas mnoarpymmna (b-rpymma)», maneie U GonblINe MEpPUOJIBI,
COOTHOCHTH 0003HAUeHHs, KOTOpHIE HUMEIOTCSI B IEPHOAMYECKON Tabnuie, C
YHCIOBBIMU XapaKTEPUCTHUKAMU CTPOSHHUS aTOMOB XMMHYECKHX 3JIEMEHTOB (COCTaB U
3apsij sizpa, o0Iee YrCio AIEKTPOHOB U PACIIPESNICHHE HX 0 AJIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHHU CBOWCTB DJJIEMEHTOB U HX
COEIMHEHUI B Ipejieax MaJbIX MEPUOJIOB U IJIABHBIX HNOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;

KJIacCU(UIUPOBATh XUMUYECKHE JIEMEHTHI, HEOPTaHUYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIUIOBOMY
3 dexTy, 10 U3MEHEHUIO CTENEHEeH OKUCIEHHUSI XUMUYECKHX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME M CHEUUPUUECKHE XUMUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIECTB, MOATBEPK/1asl ONMKUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIMX XUMUYECKUX PEaKIHii;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUUAMU KUCIIOT, IIEJI0YEd U COJIEH,
MIOJIHBIE U COKpAILEHHbIE YpaBHEHUS peakuii HOHHOT'O oOMeHa, ypaBHEHUS pEeaKIHid,
NOATBEPXKJAIOIINX CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELIECTBAMU
Pa3IUYHBIX KJIACCOB;

pacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKLIUN IOCPEICTBOM
COCTaBJIEHUS JIEKTPOHHOTO OajlaHCa ITHX PeaKLuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHUCHUMOCTH OT HUX CTPOEHMS, BO3MOXHOCTHU
IPOTEKaHUs XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJII0 XMMHUYECKOT'0 JIEMEHTa 10 (hopMyJie COEMHEHNUs, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 110 YPaBHEHUIO XUMHUYECKOMN peakiuu;

coOio/iaTh MpaBHJa IOJIb30BAHUS XUMHMUYECKOW TOCYyIOoW U J1abOpaTOpHBIM
0o0OpyJIOBaHUEM, a TaKKe IpaBHUia OOpaIleHUs C BEHIECTBAMH B COOTBETCTBUHU C
MHCTPYKIHUSMHU IO BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJYyYEHHUIO
¥ cOOMpaHUIO ra3000pa3HbIX BEIIECTB (aAMMHUAKa M YIJIEKHCIIOro Ta3a);

MPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KaUECTBEHHBII COCTaB PAa3IMYHBIX BELIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMI-, KapOoHaT-, (ocdart-,



CWJIHMKAT-, Ccynb(}ar-, THIPOKCHI-UOHBI, KATUOHBI AMMOHHS ¥ HOHBI HM3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BELIECTB;
MPUMEHATh OCHOBHBIE OINEPALUHM MBICIUTEIBHON JEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O000O0IIEHHEe, CHUCTEMAaTHU3aIlMl0, BBISBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XUMHYECKHX PEAKLHM, €CTECTBEHHO-
Hay4YHbIE METOJAbl TO3HAHHWS — HAOMIJICHHWE, HW3MEPEHHE, MOJICITMPOBAHHE,
HKCIEPUMEHT (peaibHbIil U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
Ne HanmenoBanmue pa3jiesioB u Komriectso tacos JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NMPOrpaMMbl Bcero Kontponubre Ipaxrueckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumusi — BaXkHas 00J1acTh
11 €CTECTBO3HAHMS U 4 3 bubnnoreka IIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edso0.ru/7f41837c
YeloBeKa
19 BelectBa 1 XuMHueCcKe 10 1 bubnnoreka IIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro no pazneny 14
Pa3nes 2. BaikHelilme npeacTaBuTe Il HEOPraHUYeCKUX BelllecTB
21 Boznyx. Kucnopon. [Tonsatue 3 1 bubmuorexa [JOK
00 okcuaax https://m.eds00.ru/7f41837c
99 Bonopon. Ilonsarue o kucmorax 3 1 bubmuoreka [JOK
U COJIIX https://m.edsoo.ru/7f41837c
23 KonuyecTBeHHbIE OTHOIIECHUS 5
B XHUMHH
24 Bopa. PactBopsl. [lonsitue 06 8 1 1 bubmmoreka [JOK
OCHOBAHMAX https://m.edso0.ru/7f41837c
25 OCHOBHBIE KJIACChI 10 1 1 but6mmoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edso0.ru/7f41837c

Hroro mo pazneny 30

Pasznea 3. Ilepuoagnueckuii 3axoH u [lepuoguveckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumunueckas cBsizb. OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PC€aAKIHH

[lepuoauueckuii 3aKOH U

3.1
Ilepronnueckas cucrema

10

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c



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

XHUMHYECKHX dj1eMeHToB 1. 1.
MenneneeBa. CtpoeHue aroma

XUMHYECKasA CBI3b.

bu6nuoreka [IOK
- goiiﬁﬁiﬁiimm peakiuu 0 https://m.edsoo.ru/7f41837c
33 [ToBTOpeHUe 1 06001IeHUE TTO 4
Kypcy XUMHUH 8§ KJlacca
Hroro no paseny 2 s imedson THISATC
Ha3Banue moayJis
PesepBHOE Bpems 0 BH6J_IHOTeKa OK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM (un¢posBbie)
Ne ni/m Y —— Beero KOﬁHTpOJILHLIe HpﬁaKTI/I‘IGCKI/Ie 0Bpa30BATETBHBIE
padoThI padoThI pecypes
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuA
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 3 bubnmnoreka HOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 1 bubnuorexa [HOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. 9 1 1 bubnuorexa [HOK
' XUMHUYECKUE PEaKIMu B pacTBOpax https://m.edso00.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeTMHEHHS
21 OO0mas XxapakTepuCTUKa XUMHUUECKUX 5 1 bubnmnoreka [JOK
' sneMeHTOB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
2 | e e : BuSorea 10
' PYIIIBL. L¢P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
bu6nuoreka [IOK
2.3 anemeHToB VA-rpynmsl. A30T, pochop u ux 6 1 https://m.edsoo.ru/7f41a636
COEIMHEHUS
24 snewenton WALy, Sraeponn 1 ) ) buGmiorera LIOK
' . PYIIEL post https://m.edsoo.ru/7f41a636
KPEMHHM U UX COETUHEHUS
Hroro no pazneny 27
Pa3nen 3. MeTasiibl U MX COeIMHEHHUS
3.1 OO0mmue cBO¥CTBa METAIIIOB 2 bubnnorexa LIOK

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



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

bu6nmmoreka [IOK

3.2 Baxneiime MetTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazueny 18
Pa3znea 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemectBa u Matepuaibl B )KU3HU Y€IIOBEKA 6 Bubmorexa LIOK
. https://m.edsoo.ru/7f41a636
Hroro mo pazueny 6
Ha3Banue MoayJist
PesepBHOE Bpemst 0 bubmoreka HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KoanuectBo yacoB Mara DJIeKTPOHHbIE IU(POBLIE
Ne ni/m Tema ypoka B - oOpa3oBaTe/ibHbIE
cero y pecypchl
1 [Ipenmer xumuu. Poiap XuMUM B KU3HU 1 bu6nuoreka [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c
2 [TonsiTre 0 MeTOAAX MO3HAHMS B XUMUU 1 BH6J,IHOTeKa OK
https://m.edsoo.ru/ff0d227e
3 ArperatHoe COCTOSIHHE BEIICCTB 1
[TpakTuueckas padora Ne 1 «[IpaBuia
4 paboThI B 1a0OpAaTOpUH U IPUEMBI 1 bubnnoreka HOK
oOpareHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
5 YucTteie BemecTBa U cMecH. CriocoObl 1 bu6nuoreka [IOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2 «Pa3nenenue
6 cMmecel (Ha mpuMepe OYHCTKA 1 BI/I6J'.II/IOT6K8. HOK
. https://m.edsoo.ru/ff0d28c8
MOBaPEHHOM COMH)»
7 [Tpaktuyeckas padora Ne 3 "Ananu3 1
MOYBHI"
8 ATOMBI U MOJIEKYJIBI. ATOMHO- 1 bu6muoreka [JOK
MOJIEKYJIIPHOE YUYEHHE https://m.edsoo.ru/ff0d2a6c
9 XuMHU4decKue 3J1€MEHTHI. 3HaK! 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHUYECKUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
XUMHYECKUE dIIEMEHTHI. 3HAKH
10 (CMMBOJIBI) XUMUYECKUX 3JIEMEHTOB. 1 EH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0d2be8
OTtHocuTeIbHAs aTOMHAs Macca
3aKOH OCTOSIHCTBA COCTaBA BEILIECTB.
11 Xumuuaeckast opmyna. BaneHTHOCTH 1 buGmuorexa [IOK

aTOMOB XMMHNYCCKHX 3JICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae

Xumuyeckasi popmyna. BaneHTHOCTD bubnmoreka [JOK
12 .
aTOMOB XHUMHYECKUX 3JIEMEHTORB https://m.edsoo.ru/ff0d2eae
13 OTHOCUTEbHAS MOJICKYJIIpHAs Macca bubmaorexa LIOK
https://m.edsoo.ru/ff0d323c
14 MaccoBast 10JIs1 XUMHYECKOTO dJIEMEHTA B bu6nuoreka [IOK
COEMHEHUU https://m.edsoo.ru/ff0d350c
15 MaccoBas 1011 XMMUYECKOT O 3JIEMEHTA B bubmuorexa [JOK
COCIMHEHUN https://m.edsoo.ru/ff0d350c
16 DOu3nvecKnue U XUMUYECKHUE SIBJICHUS. bu6mmoreka [IOK
XuMUYecKas peakuus https://m.edsoo.ru/ff0d37fa
17 [Ipu3Haku 1 ycoBUs NMPOTEKAHUS bubnnoreka HOK
XUMHYECKUX peaKIui https://m.edsoo.ru/ff0d3al6
18 3aKOH COXpaHEHUs1 MacChl BELIECTB. bubnnoreka HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Knaccudukamms XuMuueckux peakiui
19 (COC)II/IH(IG):HI/IHHpa?;J'IO)KeHI/IS{ 3a1\IZemeL1Im;1 bubmorexa LOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
20 Konrtponsnas padora Nel o teme bubnmnorexka HOK
«BelecTBa 1 XUMHYECKHUE PEAKIIAN https://m.edsoo.ru/ff0d4290
B — .C .
| e ot roe Coom B LOK
POt p https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
® .
p | e e e oo LOK
POJa (peakl ’ https://m.edsoo.ru/ff0d4614
TOpPEHHE).
23 aGoparopHt 1 TpOMBLICIbCTH BuGmorexa LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoa
2 lonyuene n compae xHeTopota u6morerca LIOK
ya o p poa, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €ro CBOMCTB)
25 [TonsTe 006 okcHaax
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TennoBoii 3pPexkT XUMUIECKON peaKInu,

26 HOHSITHE O TEPMOXUMHYECKOM ypaBHEHUU bubmorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- M SHIOTEPMHUUYECKHUX PEAKIIHUIX
97 Bonopoa — aneMeHT u npoctoe bu6nuoreka [IOK
BelecTBo. HaxoxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
28 ®du3nYeCcKue U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmuorexa [JOK
29 Howsrue o kucnorax https://m.edsoo.ru/ff0d50d2
bubnnoreka IIOK
30 Homsrre o comix https://m.eds00.ru/ff0d50d2
[TpakTuueckas padota Ne 5 o Teme
31 «HponyquHe u rc)061/1paHI/Ie BOJIOpOAA bubmorexa LIOK
M ’ https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €ro CBOMCTB)
30 KonuuectBo BemectBa. Mosnb. Monsipras bubmuotexa [JOK
Mmacca https://m.edsoo.ru/ff0d5230
33 KomuuecTtBo BemectBa. Mosb. Mosnsipras bubnmnoreka [JOK
Mmacca https://m.edsoo.ru/ff0d5230
N " bubmmorexa [JOK
34 MonsipHblif 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
. ; bubmuoteka [JOK
35 MonsipHblil 00bEM ra3oB. 3akoH ABOTaapo https://m.edsoo.ru/ff0d542e
B N
3 e 15 0 610 momeernoNS BuGaorexa LIOK
a MY https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIECTBA MK 00BEMY
B
37 BelICCTB M0 ypABHEHILAM XITMIECKIIX bumiorexa LIOK
n N yp https://m.edsoo.ru/ff0d5708
peaxiuit
B
3 BellICe TS M0 ypABHEHILM XMIECKIIX bumiorexa LIOK
5 N yp https://m.edsoo.ru/ff0d5708
peakiui
39 BorunciaeHuss 00bEMOB ra3oB 110 bubmuorexa [{OK
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YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHHH Ta30B

https://m.edsoo.ru/ff0d5708

40 ®duU3nYeCcKue U XUMUYECKUE CBOMCTBA bubmuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
a1 CocraB ocHoBanui. [Tonsitue 006 bubmuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
42 Bona kak pactBopurens. HaceleHHbIE U bubnuoreka [JOK
HEHACBIILIEHHBIE PACTBOPHI. https://m.edsoo.ru/ff0d5b40
43 MaccoBas J10J1s1 paCTBOPEHHOTO BEIIECTBA
[IpakTuueckas padora Ne 6 o Teme
44 «IIpuroroBienue pacTBOpOB ¢ bubnuorexa [HOK
onpeAeNEHHON MacCOBOM J10JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIIECTBAY
O0o01eHre U cucTeMaTr3aIusa 3HaHUH
45 n "
o Teme "Kucnopoxn. Bogopoa. Bona
16 KonTponsHnas pabora Ne2 o teme bubnmnorexka HOK
«Kucnopoa. Bomgopon. Bona» https://m.edsoo.ru/ff0d6342
47 Oxkcupsl: cocTaB, KiaccupuKaIus, bu6nuoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d664e
g | e i, B LOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
49 OcHoBaHusI: cOCTaB, Ki1accuduxams, bu6nuoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ff0d67ca
50 [Tonmy4yeHnue u XUMHUYECKUE CBOMCTBA bu6muoreka [JOK
OCHOBaHUU https://m.edsoo.ru/ff0d67ca
51 Kucnotsl: cocras, kinaccuduxarmus, bu6nuoreka [IOK
HOMECHKJIATypa https://m.edsoo.ru/ffOdfee2
50 [Tonmy4yeHue u XUMHUYECKUE CBOMCTBA bu6muoreka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
53 Conu: coctaB, KinaccuuKanms, Bbu6nuoreka LIOK

HOMEHKJIATypa

https://m.edsoo.ru/00ad9474
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CriocoOBbl MOJIYYCHHA U XUMHNYCCKUEC

54 9 .
CBOMCTBA coJIei
55 I'eneTnyeckas cBsI3b MEKIy Kiaccamu bubmmoreka [IOK
HCOPraHUYECKUX COCTUHEHUI https://m.edsoo.ru/00ad9a50
[TpakTuueckas padota Ne 7. Pemenue
56 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnmoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTraHUMYECKHX https://m.edsoo.ru/00ad9b7c
COCIMHEHUIN»
. bu6mmoreka [IOK
57 O00011IeHNE U CUCTEMATU3AIUs 3HAHUN https://m.eds00.ru/00ad9ch?
o | el BuGmorera 10K
o p https://m.edsoo.ru/00ad9ela
COCTMHCHU I
[Iepnoanueckuii 3axoH u [lepnoanueckas
59 CHCTEMa XUMHYECKUX deMeHTOB /I. H. bubmuorexa [JOK
Menneneesa. [lepuopl, rpymisl, https://m.edsoo.ru/00ada52c
MOATPYIIIIBI
60 [Tepuoasl, rpynibl, HOATPYTIIBI bubmmorexa LIOK
PHOJPBL, TPYHTIBL, HOATPY https://m.edsoo.ru/00ada52c
61 Crtpoenue atomoB. COCTaB aTOMHBIX SIZIEP. bubmuoteka [JOK
N3oTomsl https://m.edso00.ru/00ada342
CtpoeHune IIEKTPOHHBIX 060J‘IO‘{CKV Bubmorexa [IOK
62 aToMOB AreMeHTOB [lepuoaudeckoit )
https://m.edsoo.ru/00ada6bc
cucteMmsl J. 1. MeHnaeneeBa
XapakTepucTuka XMMHIECKOTO dMeMEHTa Bubmorexa [IOK
63 TI0 ero0 MoJIOKeHUIo B [leproamueckoit )
https://m.edsoo.ru/00ada824
cucteme /I. 1. Menaeneena
CamocrosiTenpHas paboTa 1mo Teme
"Ilepnoanueckuii 3aK0oH U
64 [Tepuonnueckas cucTeMa XUMHYIECKUX

anemeHToB [[. 1. Menaeneesa. CtpoeHue
aToma"
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65 HNoHHas xumMu4eckas CBSI3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adac34
66 KoBanenTHast nonsipHast XuMu4eckas 1 bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
67 OKHCIUTEIBHO-BOCCTAaHOBUTEIBHBIC 1 bu6nmoreka [IOK
peaxiuu https://m.edso00.ru/00adb076
68 CocraBiieHue ypaBHEHUN OKHCITUTENBHO- 1
BOCCTAHOBUTEIbHBIX PEAKIIHIA
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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9 KJIACC

KoanuecTBo 4acoB

JIeKTPOHHBbIE U(PPOBHIE

ara
Ne ni/m Tema ypoka HAat o0pa3oBaTe/ibHbIE
Bcero U3YYeHUs
pecypcsbl
Ilepuonnueckuii 3akoH. [lepronnueckas
1 CI/IfTeMI; XUMHYECKHX 3JIeMEHT§B AU 1 bubmorexa LIOK
T https://m.edsoo.ru/00adb59e
Menpeneena
Kiaccudukanust 1 HOMEHKIIaTypa bubimorexa LIOK
2 Heo raHquCIIl(HX BCILLECTE P 1 https://m.edsoo.ru/00adb7e2
p B https://m.edsoo.ru/00adbacé
Kitaccupukanusi XMMUYECKUX PEAKIIHH 110 bubnmoreka [JOK
3 1 :
pas3IMYHBIM [IPH3HAKAM https://m.edsoo.ru/00adbch0
4 TemnoBoit 3 pexT XuMudeckon peaxium. 1
TepMoxnMHUUECKOE ypaBHEHUE
ITo € 0 CKOpoC €CKOH
5 ealjcﬂTI:IH HOI:{;II;I/IeT(I/)I :ZII\I/I/E/;ZH;(H)P(I u 1 bubmmorexa [IOK
PRI https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[ToHsiTHE O XUMHYECKOM PAaBHOBECHH.
@®akTOophbl, BIUSIOLIUE HA CKOPOCTh bubnuorexa [JOK
6 . 1 :
XUMHYECKON PEaKIuK U TIOJ0KCHUE https://m.edso0.ru/00adc28c
XUMHUYECKOTO PABHOBECHUSI
OKHUCIUTENTbHO-BOCCTAHOBUTEIIbHBIE bubmuorexa [JOK
7 1 .
peakuuu https://m.edsoo.ru/00adcade
KonTtponbhas padora Nel o treme
8 «IToBTOpenue u yriayOiaeHrne 3SHAaHUI 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay
9 Teopus 3AEKTPOTUTUYECKON AUCCOLUALINH. 1 bubnmoreka [JOK
CuiibHbBIE U clTa0bIe 3JICKTPOIIUTHI https://m.edsoo.ru/00adcd68
10 OCHOBHBIE TIOJIOKEHHS TEOPUU 1 bubnuorexka [JOK
AIIEKTPOIUTUIECKON IUCCOIMAIIIN https://m.edsoo.ru/00add448
11 XUMHUYECKHEe CBOMCTBA KUCIOT KaK 1 bu6mmorexa [{OK
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9JIEKTPOJIUTOB https://m.edsoo.ru/00add5d8
12 XuMHYECKHEe CBOMCTBA OCHOBAaHUM KaK bu6mmoreka [JOK
SJICKTPOJIUTOB https://m.edsoo.ru/00add5d8
13 XuMHUYECKHE CBOMCTBA COJICH Kak bubmuoreka [JOK
9JIEKTPOJIUTOB https://m.edsoo.ru/00add8b2
. bu6mmoreka [JOK
14 Homstie o ruapomse coeit https://m.edsoo.ru/00add9d4
15 [Ipaktuyeckas padora Ne 1. «Permenune bubmmorexa [IOK
9KCIIEPUMEHTAIBHBIX 3304 https://m.edsoo.ru/00addbfa
. bubnmoreka [JOK
16 O0o001IeHNEe U CHCTeMAaTU3alns 3HAHUN https://m.eds0o.ru/00addd12
KonTponbnas paborta Ne2 o teme Bubnuotexa LIOK
17 «INEKTPOIUTUYECKAS] TUCCOLIAALIMSL. https://m.eds00.ru/00addecO
XYMHUYECKUE PEeaKIIMK B PACTBOPAX)»
18 OO01mmas xapakTeprucTHKa HEMETaIIOB
19 OO01mas xapakTepuCcTHKa TaJIOT€HOB. bubnmnoreka [JOK
XUMHUYECKHE CBOWCTBA HA ITPUMEpE XJIopa https://m.edsoo.ru/00addfe2
XmopoBogopoa. CoJisiHast KHCIIOTA, Bubnmorexa [IOK
20 XUMUYECKHE CBOWCTBA, MOJTyUYEHUE, https://m.eds00.ru/00ade104
MIPUMCHCHUE
21 [TpakTuyeckas padora Ne 2 o Teme bub6nuorexa [IOK
«M3ydeHne CBONCTB COJITHOM KHCIOTBD) https://m.edsoo.ru/00ade348
BrrurciieHus 1o ypaBHEHUSIM XHMHYECKHX Butmorexa LIOK
22 peaxIuii, eCIu OJUH U3 PEareHTOB J1aH B https://m.eds0o.ru/00ade488
H30BITKE
23 OO0mas xapakTepucTuka 3J1eMeHToB VIA- bubnuorexa [JOK
rpymnisl - XxanbkoreHoB. Cepa https://m.edsoo.ru/00ade64a
bubnmoreka [JOK
24 CepoBoaopon 1t cybpuet tpss/im eds00.n00aGE802
Oxcunpl ceprl. CepHas KHCIIOTA,
25 qmmf{[ecxng u xmfnqecxne CBOIICTBa, bubmmorexa [IOK

IpUMEHEHHE

https://m.edsoo.ru/00adea28
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Xumudgeckue pEaKknuuy, JcKalue B OCHOBE
IMPOMBIIIJICHHOI'O criocoba MMOJIYYCHUA

bubmuoreka [JOK

26 CCPHOH KHCIOTHI. XHMH%VC Koe https://m.edsoo.ru/00adec8a
3arpsi3HEHUE OKPYXKAIOLIEH CpeIbl
COCTMHCHUSIMU CEPBI
7 Brruncienye MaccoBOM JOJIU BRIXOAA bu6mmoreka [JOK
HPOJIyKTa PEaKIUu https://m.edsoo.ru/00adec8a
28 OO0m1as xapakTepucTuka 3J1eMeHToB VA- bubnmoreka [JOK
rpyImbl. A30T https://m.edsoo.ru/00adeea6
bubmuoreka [JOK
29 Amnnax. Comm ammonns https://m.edsoo.ru/00adf004
o
3 Tomyeonme ssaso, wsysore o BuGmorerce LIOK
. ’ https://m.edso00.ru/00adf180
CBOMCTBY
31 KuciopoHbie coequHeHns a30Ta
32 A3oTHas KucioTa, e€ husndeckue u bu6mmoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edso00.ru/00adf306
bu6mmoreka [IOK
33 Pocdop u ero coepreriz https://m.edsoo.ru/00adf68a
34 O6mmas xapaktepucTrka 3nemMeHToB VA - bubnunoreka [JOK
rpynmsl. YTiaepos https://m.edsoo.ru/00adfd9c
Oxkcupl yraepojaa, ux puznyeckue u
35 XUMHYECKHUE CBOMCTBA. DKOJIOTHYECKHUE bubmuorexa [JOK
po0JIeMbl, CBA3aHHBIC C OKCHIOM https://m.edsoo.ru/00adfebe
yriepona (1V)
36 VYronbHast KHCIOTA U €€ COln bubmorexa LHOK
https://m.edsoo.ru/00ae006¢
g | Do o BuGaonsa LOK
) " https://m.edso00.ru/00ae027e
KauecTBenHnas peaknusi Ha KapOOHAT-HOH
38 [lepBoHauanbHBIE TOHATHUS 00 bubnuorexa [IOK

OpTraHN4YCCKUX BCIICCTBAX KAK O

https://m.edso0.ru/00ae054e
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COCIMHCHUAX Yriiepoga

Kucnopoacoaepxariye opraHndaeckue

39
COCIMHCHUS
40 KpemHunii u ero coequHeHus Eubmiorexa OK
https://m.edso0.ru/00ae080a
41 CwiMkaTHasi TPOMBIIUICHHOCTh
42 [Tonydyenne HeMeTaILIIOB E/I BayKHEHIITNX
XHUMUYCCKHX COCAUHCHUN HEMETAIIOB
o | e e o Bumorers 110K
https://m.edso00.ru/00ae0bf2
COECTUHEHMY
44 Baneime neverant e Buotea LIOK
https://m.edso0.ru/00ae0el8
COECTUHEHUY
OO01mas xapakTepUCTHKa XUMUYECKUX Bubmorexa [IOK
45 3JIEMEHTOB — MeTajloB. Dusnueckue ]
. https://m.edso00.ru/00ae103e
cBoiicTBa MeTauioB. CIIIaBbI
46 XuMHUUYeCKHe CBOMCTBA METAIIJIOB bubmorexa LIOK
‘ https://m.edso00.ru/00ae1156
bu6mmoreka [IOK
47 [Henotrere MeTans! https://m.edso00.ru/00ae14b2
48 CoeuHeHns MEI0YHBIX METANIOB bubmmorexa [TOK
https://m.edsoo0.ru/00ael4b2
49 [IlenoyHO3eMENBHBIE METAILIBI — KaJbLIHUI bubnmoreka [JOK
Y MarHui https://m.edsoo.ru/00ae15e8
50 Bakneiimre coeIUHEHNS KaIbIIH bubmmorexa LIOK
https://m.edso00.ru/00ae15e8
51 JK&cTKoCTh BOJIBI M CIIOCOOBI €€ bubmuorexa [JOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
}:Ip%KTquCKaH pabota Ne 5 mo TeMe Bubmorexa [TOK
52 JKécTkocTh BOABI 1 METOJIBI €€

ycTpaHeHus"

https://m.edsoo.ru/00aelae8



https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8

bu6mmoreka [JOK

53 AJlOMUHHT https://m.edsoo.ru/00aelc64
54 CoeauHeHns aIfOMUHUS Eubmorexa LIOK
https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
o Keneso https://m.edS(]J_EJ.ru/OanldSG
56 CoennHeHHns xejesa Eubmiorexa OK
https://m.edsoo.ru/00ae35e6
57 e S 10 e Bumiorera LIOK
«MeTaIED https://m.edsoo.ru/00ae3de8
58 [ToHsITHE O KOPPO3UH METAILIOB BH6H_HOTeKa LIOK
https://m.edsoo.ru/00ae1278
59 Mertannsl B npupoae. [lonstue o
METAJLTypPTHH
Berurcnenus o ypaBHEHUSM XUMHUYECKUAX
60 MSGBITKE W1 COpT MpNECH, Bumitorera LIOK
BrruncieHus MaccoBOit 101U BbIXO/a https://m.eds00.ru/00ae1 750
MIPOYKTA PEAKITUU
61 O00011IeHNE U CUCTEMATU3AIMs 3HAHUN
62 KonTponbHnas padora Ne4 o Teme
«BaxkHeime MeTallIbl U UX COCAUHCHHMS
63 XUMHYECKUH COCTaB IJIaHEThI 3eMIIS ﬁggi?/%ée%zggﬁlOanB 50
64 OxpaHa OKpy>Xarouiei cpeibl ot bubnmoreka [JOK
XHUMHYECKOTO 3arpsi3HEHHSI https://m.edsoo.ru/00ae4270
65 O0001eHne 1 cUCcTEMaTU3AIINS 3HAHUI. but6mmorexa [IOK
BemecTtna https://m.edsoo.ru/00ae0d0a
66 O06o001IeHNe U CHCTeMaTU3allns 3HAHUH. bubnmoreka [JOK
XUMHUYECKUE PEAKIHH https://m.edsoo.ru/00adb33c
67 O0001IeHNEe U cCUCTEMATU3ALINS 3HAHUI. bu6mmorexa [{OK



https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c

OCHOBBI HEOPTraHUYECKON XUMUU

https://m.edso0.ru/00ad9ch?2
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https://m.edsoo.ru/00ad9cb2

MNEPEYEHDb (KOJUP®UKATOP) PACHPEJIEJEHHBIX 1O KJIACCAM ITPOBEPSIEMbIX
TPEBOBAHHUM K PE3YJBTATAM OCBOEHUS OCHOBHOM OBPA3OBATEJBHOMN
IMPOI'PAMMBI OCHOBHOTI'O OBILEI'O OBPA3OBAHUS Y DJIEMEHTOB
COJIEP)KAHHS 1O XUMUHA

8 KJIACC

B ¢enepanpHBIX U pEerHOHAIBHBIX MPOLEAYPAaX OIEHKH KayecTBa OOpa30BaHUS HCIOJIb3YETCS
nepeyeHb (koaudukaTop) pacmnpeiesieHHbIX MO KilaccaM IpOBepsieMbIX TPeOOBaHUN K pe3yibTaTtaM
OCBOCHHSI OCHOBHOW 00pa30BaTENIbHOM MPOrpaMMBbl OCHOBHOTO OOIIEro oOpa3oBaHUS M DJIEMEHTOB
COJIEP>KaHUS IO XUMHUH.

HpOBepﬂeMble TpeﬁoBaHI/Iﬂ K pe3yJibTarTaM 0CBOCHUA OCHOBHOM 06pa30BaTeJ’IbHOI7I nmporpaMmmal

Kon

IIPOBEPSEMOTO
pe3yibTara

[IpoBepsiemble MpeaMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeILHOM IPOrPpaMMBbI OCHOBHOT'O O0IIIET0 00Opa30BaHUS

ITo Teme: ((HCpBOHaLIaJIBHI)IG XUMHNYCCKUEC ITOHATHA»

11

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKUX MOHITHI: aTOM, MOJEKYIa,
XUMHYECKHM DIIEMEHT, MPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAST W HEOJHOPOJHAs), BaJIEHTHOCTh, OTHOCUTEIbHAs aTOMHas U
MOJIEKYJIIpHas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs. Macca, MacCoBas
JIOJISI XMMHUYECKOTO 3JIEMEHTa B COCAMHEHWH, MOJSIPHBIM 00BEM, XHMHUYECKas
peaxiusi, KiaccuukaIys peakiui: peakiui COeAMHEHUS, PEAKIIH Pa3I0KeHus,
peakuuu 3aMeleHus, peakuuu oOMeHa, HK30- W IHIAOTEPMHUYECKHE
peakiuu, TeroBoi 3¢ deKT peakiuu, pacTBOp, MaccoBas [OJi1 BeEIIeCTBa
(mporieHTHAsT KOHIIEHTpAIUs) B pacTBOpe

1.2

HWITFIOCTPUPOBATH B3aNMOCBA3b OCHOBHBIX XUMHNYCCKHX MOHSITUM
W IIPUMCHATD OTU IMOHATHUA IIPH OIMKMCAHWHU BEIICCTB U UX npeBpameHI/Iﬁ

13

UCTIONIb30BaTh XUMUYECKYIO) CHUMBOJIHKY JUISI COCTaBIICHUs (hOPMYII BEIIECTB U
YpaBHEHUN XMUMHYECKUX PEAKIUI

14

pacKpbIBaTh CMBICII 3aKOHOB COXPAHEHHUs MAcChl BEUIECTB, IIOCTOSIHCTBA COCTABa,
aTOMHO-MOJIEKYJISIPHOTO YY€HHsI, 3aKOHa ABOraipo

15

OIpeaCIATh BaJICHTHOCTb aTOMOB OJICMCHTOB B 6I/IHapHBIX
COCIMHCHUAX
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1.6

KIacCH(PUIUPOBATh XMMHUYECKHE peakuuu (10 YHCIy M COCTaBy
YUYaCTBYIOUIMX B PEaKIMH BEUIECTB, 110 TEIIOBOMY 3(dekTy)

1.7 BBIUMCIISTH OTHOCUTENIBHYIO MOJEKYISIPHYIO UM MOJSIPHYIO Macchl BEIIECTB

18 BBIYUCIISITh MAaCCOBYIO JIOJII0O XHUMHYECKOTO 3JIEMEHTa 10 (opMyIie COeAUHEHHUS,

19 BBIUKCIISITH MAaCCOBYIO JOJIIO BEILIECTBA B PACTBOpE

1.10 PUMEHSTH €CTECTBEHHO-HAYYHbIE METObI TIO3HAHUS — HAOII0IeHIe, U3MEPEHNE,
MO/JIEJIMPOBAHUE, SKCIIEPUMEHT (PEaIbHbII U MBICICHHbIN)

2 ITo reme: «BaxHeime npeIcTaBUTENN HEOPraHUIECKUX BELLIECTB)

2.1 PacKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MTOHATUIN: OKCUJ, KUCIOTa, OCHOBaHUE,
CoIlb

2.2 OTIpeeNATh MPUHAJICKHOCTh BEUIECTB K OMPENEICHHOMY KIACCy COEIMHEHUI
o popmymnam

2.3 KJIacCU(PHUITMPOBATh HEOPTraHUYCCKUE BEIIIECTBA

2.4 XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUUYECKHAE CBOMCTBA BEILIECTB PA3IUYHBIX
KJIaCCOB, IIOJATBEp)KJasi OINHCAHUE IPUMEPAMU MOJIEKYJISIPHBIX YpaBHEHHM
COOTBETCTBYIOIIMX XUMUUYECKUX PEAKIIUM

2.5 MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KadeCTBEHHOTO
COCTaBa, BO3MOXKHOCTH NPOTEKAaHUs XMMUYECKUX MPEBPALICHUM B Pa3INYHBIX
YCIIOBHSIX

2.6 cJIeN0BaTh TIpaBUJIaM [MOJIb30BAHUS XUMHUYECKON MoCyJIoll |
nabopaTOpHBIM  O0OpyJOBaHMEM, a Takke IMpaBUjaM  OOpamieHust ¢
BEIIIECTBAMH B COOTBETCTBUHM C MHCTPYKIIMSMH 1O BBITIOJHEHUIO J1a00paTOPHBIX
XUMHYECKHX OIBITOB IO TMOJYYEHHIO U COOMpaHMIO Tra3000pa3HBIX BELIECTB
(BOAOPOAA M KUCIIOPO/JIa), IPUTOTOBICHUIO PACTBOPOB C ONPEIEICHHON MacCOBOM
JI0JIell pacTBOPEHHOTO BEUIECTBA, IUIAHUPOBATh W IPOBOJUTH XUMHYECKHE
OKCIIEPUMEHTHI IO PaclO3HABAHUIO PACTBOPOB LIEJIOYEH M KUCIIOT C MOMOIIBIO
UHAMKATOPOB (1akmyc, peHondTanernt, MeTHIOPAHK U IpyrHe)

2.7 MIPOBOJIUTH PACUETHI 110 YPAaBHEHUIO XUMUYECKON PEeaKIINH

3 I[To Teme: «llepuoanueckuii 3akoH u Ilepumonuueckas cucreMa XHUMHUYECKHX

anemenToB JI.MI. MenneneeBa. CrpoeHune aromoB. XHUMHUYECKas CBS3b.
OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIIUI

3.1 pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX MOHATHH: SIAPO aToma,

IEKTPOHHBIN CIIOW  aroma, aroMHas  OpOHMTanb,  paguyc  aTroMma,
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XHUMUYECKasi  CBSI3b, TMOJSIPHAs W HEMOJSpHAasT  KOBAJICHTHAs  CBS3b,
ANEKTPOOTPULATEIBHOCTh, HOHHAs CBSA3b, MOH, KAaTUOH, AaHUOH, CTEIECHb

OKHCIICHUS

3.2 KJIacCU(UIIUPOBATh XUMHUECKUE IIEMEHTHI

3.3 ONKCBHIBATh M XapakTepu3oBaTh TaOimuunyto (opmy I[leproanyeckoil cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHUS «TJaBHas noarpymnmna (A-rpymma)y
u «mobounas mnoarpynna (b-rpymma)y,
«MaJbley U «O0JIbILINE EPUO/IbI

3.4 packpeiBath  cmbicn  [lepuogmueckoro  3akona  J.M.  Menneneesa:
JNeMOHCTPUPOBATh ~ TMOHUMAaHWE  TEPHOAWYECKONM  3aBHCHMOCTH  CBOWCTB
XMMUYECKHUX JIEMEHTOB OT UX noJioxkeHus B [lepuoauueckoil cucreme

3.5 COOTHOCUTH  O0O3HAuU€HUs, KOTOpble UMEIOTCAs B  Tabmuile
«Ilepuoanueckas cucrema XUMUYECKUX 3JIEMEHTOB
J.M. MengeneeBay C UHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS AaTOMOB
XUMHYECKHX DJIEMEHTOB (COCTaB M 3apsija sapa, OOIee YHUCIO AJIEKTPOHOB U
pacripeielieHUe UX 110 3JIEKTPOHHBIM CJIOSIM)

3.6 OIPEETATh CTEleHb OKHCJICHUS 3JIEMEHTOB B OuHapHBIX
COE/IMHEHHUSX

3.7 ONPEEIIATh BHJ  XUMHUYECKOU CBSI3U  (KOBaJICHTHAA U MOHHas)

B HCOPIraHNMYCCKUX COCANHCHUAX

IIpoBepsiemble 3JIeMEHTBI COJIePKAHUS

Kon IIpoBepsieMBlii 2IIEMEHT COIEPIKAHUS
1 [lepBoHayabHbIE XMMUUYECKUE TOHSITUS

11 IIpenmer xumun. Ponp XxumuM B KM3HM 4YelOBeKa. XUMHS B cUcTeMe Hayk. Tenma u
BeniecTBa. Pu3nuecKnue CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSTHUE BEILIECTB

1.2 [lonsiTne o Meronax mo3HaHUS B XUMHH. YucTble BemecTBa M cMecu. CriocoObl
paszaenenus cMecen

13 ATOMBI U MOJIEKYNbl. XUMHYECKHE 3J1EMEHTbl. CHUMBOJIBI XUMHYECKHX 3JIEMEHTOB.
IIpocTeie u cioXHBIE BEMlECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE

14 Xumunyeckass ¢opMmyna. BaneHTHOCTP aTOMOB XHMHUYECKHX JJIEMEHTOB. 3aKOH

IIOCTOAHCTBA COCTaBa BCIICCTB. OtHocutenbHas aroMHas wacca. OTHoOcCUTENbHAS
MOJICKYJISIpHas Macca. MaccoBas J0JIA XUMHYCECKOI'0O 3JIEMCHTA B COCIMHCHUHN
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15

KomnuectBo BemiectBa. Mosb. MonsipHas macca. B3auMoOCBsI3b KOJIWYECTBA, MAcChl U
yyclla CTPYKTYPHBIX €IMHHUIl BellecTBa. PacueTrel 1o QopMmyiaaM XHUMHUYECKUX
COEAMHEHHI

1.6

®Ou3nuecKue U XUMHUYECKUE SIBICHHS. XMMHYECKas PEaKIHs U e¢ MPHU3HAKH. 3aKOH
COXpaHEHHSI MAacChl BEIIECTB. XUMHUYECKUE ypaBHEHUs. Kiaccuduramus XUMHYSCKHX
peakuii (COeAMHECHUS, PA3JIOKECHHUS, 3aMEIIICHUS, 0OMEHA)

1.7

XUMHUYECKUI JKCIIEPUMEHT: 3HAKOMCTBO c XUMHUYECKON IIOCy10H, C
IIpaBUJIaMu paboThI B nabopaTtopuu u prueMaMu oOparmieHust ¢
1a00paTOpHBIM 000PYJOBAHUEM, U3YyUEHHE U ONMCaHue (PU3NYECKUX CBOMCTB 00pa3LoB
HEOPTraHMYECKUX BEILECTB, HAOMOIeHHE (PU3NUECKUX (IUIaBJICHHE BOCKA, TasHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KMIIEHUE M KOHJEHCAlUs BOJbl) U XUMUUECKUX (TOpeHue
CBEUM, MPOKAJTMBAHME MEIHOW IPOBOJIOKH, B3aWMOJICHCTBHE Mella C KHCIOTOM)
SBJICHUM, HaOJIOJEHUE U ONUCAHHE MPU3HAKOB NPOTEKAHUS XHMUYECKHUX peaKIuii
(pa3noxeHue caxapa, B3aUMOACHCTBUE CEPHON KHCIIOTHI C XJIOPUIOM Oapwsi, pa3siosKeHHEe
rugpokcuaa Meau (1) mpu HarpeBaHuu, B3aUMOJEWCTBHUE JK€jl€3a C PacTBOPOM COJIU
meau (II), w3ydeHume cmocoOOB pasnmeneHuss cmeceid (C  MOMOIIBI0 MAarHuTa,
¢ubTpOBaHKe, BbIIApUBAHKE, JUCTULIALMSA, XpoMmarorpadus), MPOBEIEHUE OYUCTKH
MOBAPEHHON COJHM, HAONIOJCHNEe W OIUCAHWE pPe3yJIbTaTOB IPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUsT Macchl, CO3/laHUE MOJAEIeH  MOJeKyl
(mapocTepKHEBbIX )

Baxwneiimue NMpEACTABUTCIIN HCOPIraHNYCCKUX BCIICCTB

2.1

Boznyx — cmech razo. CocraB Bo3ayxa. Kuciaopon — ayeMeHT M MPOCTOE BEIIECTBO.
Haxoxxnenue xuciopona B mpupoje, GU3NYecKne M XUMHUYECKHE CBOMCTBA (peakiuu
roperusi). Oxcunsl. [lpumenenue kuciopoga. CrocoObl MOTYYEHHS KHUCIOpOAa B
naboparopun U HpoMbllieHHOCTH. KpyroBopor kuciopoga B npupoge. O30H —
AIJIOTPOIHAS MOAU(PHKAINS KUCIOPOIa

2.2

TernoBoil »pdexT XMMUYECKOH peakuuu, TEPMOXUMHUYECKHE YpaBHEHMS, 5K30- U
SHJIOTEPMHUYECKHE PEaKIMH. TOMINBO: yroib U MeTaH. 3arpsa3HeHHe BO3AyXa, YCHICHNE
MapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CII0s

2.3

Bonopon — smeMeHT M mpocTroe BemiecTBO. HaxoaeHune Bomopoaa B IPHPOJE,
CI)I/ISI/I'-IGCKI/Ie U XUMHUYCCKUEC CBOfICTBa, IPUMCHCHUC, CIIOCOOBI IMOJIYUCHUS. KucnoTer n
conu

24

MOJ'ISIpHBIfI 00BbeM ra3oB. PacueTsl Mo XUMHUECKUM YpPaBHCHUAM

2.5

®dusnyeckue cBorcTBa BoAbl. Boma kak pactBoputens. PactBopbl. HacelieHHble U
HEHACBILIEHHbIE  pacTBOpBL. PacTBOopuMoOcTh  Bewiects B Bojae. MaccoBas 10uist
BEIIIECTBA B paCTBOPE. XUMUYECKHUE CBOMCTBA BOBI.
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OcHoBanus. Poiib pacTBOpOB B IPHUPOJE W B KU3HHU 4YelloBeKa. KpyroBopor BojbI B
npupoe. 3arpsisHeHNe NPUPOAHBIX BOJ. OXpaHa U OUYUCTKA IPUPOIHBIX BOJI

2.6

Knaccudukanus Heopranmdeckux coeauHeHuit. Oxcuasl. Knaccudukanus okcumos:
coJIe0Opa3yroIe (OCHOBHBIE, KHCIIOTHBIC, amdorepHpie) U
Hecoseo0pasyromme. Homenknarypa OKCH/IOB. dusnveckre U XUMHYECKUE
CBOMCTBa OKCHIOB. [loiryueHne okcumoB

2.7

OcHoBanus. Krnaccudukaruss OCHOBaHWM: IIEIOYM W HEPACTBOPUMBIC OCHOBAHMSL.
Homenknarypa ocHoBanuii. ®dusnueckue U XUMUYECKHE CBOMCTBA OCHOBAHUM.
[Tonydyenue ocHOBaHMI

2.8

Kucnorel. Knaccudpukamust xucimor. Homenknarypa kucior. @Du3udeckue W
XMMHYECKHE CBOMCTBA KUCHOT. P aktuBHocTh MetamuioB H.H. bekerosa. [lonyuenue
KHCJIOT

2.9

Comu. Homenknatypa coseil. @uznueckre U XuMU4YecKue cBorcTBa coseil. [lomyuenne
coJIer

2.10

I'eneTnueckas cBsI3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COCIMHEHUHU

2.11

XUMUYECKUI SKCIIEPUMEHT: KaueCTBEHHOE OIpeJelieHue COAEpX aHHUS KHUCIOpoAa B
BO3/yXe, MOJIy4YeHUe, COOMpaHue, paclio3HABaHUE U U3yUEHHE CBOWCTB KHCIIOpO/Ia,
HaOroIeHne B3aUMO/ICHCTBHUS BEIIECTB C KHCJIOPOJAOM U  YCIIOBHS
BO3HUKHOBEHHS W TMpEKpalleHusi TopeHus (moxapa), O3HAKOMIJIGHHE C 0O0pas3iamu
OKCHJIOB U OITMCAHWE WX CBOMCTB, MOJy4YCHUE, COOMpaHUe, paclio3HaBaHUE M W3yYeHHUE
CBOMCTB BoOJIOpoAa (ropeHue), B3auMojelcTBUe Bogopoga ¢ okcugom wmenu (II)
(BO3MOHO HCIIOJIB30BAHUE BHJICOMATEPUAIOB), HAONIOACHUE OOpa3loB BEIIECTB
KOJIMYecTBOM 1 Mo, HCCIEIOBaHHE OCOOCHHOCTEH pacTBOPEHUsS BEIIECTB C
pa3mMyHON PacTBOPUMOCTEIO, MIPUTOTOBJICHHE pPacTBOPOB C OMpeIeICHHON
MaccoBOM Joyell pacTBOPEHHOIO BEIIECTBAa, B3aWMOJIEHCTBHE BOJbBI C MeETaulaMU
(HaTpueM M KaypliieM) (BO3MOXHO HCIIOJIb30BAHNUE BUAEOMATEPUAIOB), OIpENEICHHE
pacTBOPOB  KHUCJIOT M LIEOYeH ¢ MOMOIIBI0 MHAMKATOPOB, MCCIEN0BaHHE O00pas3loB
HEOPTaHMYECKUX BEIIECTB pa3IMYHBIX KJIAcCOB, HAOJNIOJEHWE W3MEHEHHS OKPACKU
WHMKATOPOB B paCTBOPAX KUCIIOT U IIEJI0YeH, U3ydeHHe B3auMOICHCTBUS OKCUAA METU
(IT) ¢ pacTBOpOM CEepHOM KHCIOTHI, KACIOT C METAIaMH, PEaKIMi HEHTpaau3aIi,
MOJIyYeHHUE HEPACTBOPUMBIX OCHOBAHUI, BBITECHEHHE OJHOTO MeETallla JPYTHM U3
pacTBopa COJH, pelIeHHe SKCIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMe «BakHeWmme Kiacchl
HEOPTaHMYECKUX COSTUHECHU»
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[lepuonuueckuii 3akoH u Ilepuoguueckass cucrema XuMu4eckux 3yemeHToB JI.U.
Menpeneesa. Crpoenue aTOMOB. Xumuyeckas CBSI3b. OKHCIIUTENTBHO-
BOCCTAHOBUTEJIBLHBIE PEAKITUN

3.1

[lepBpie TOMBITKH KIACCU(PUKANMKA XUMHUYECKHX OJJIEMEHTOB. l[loHATHE O Trpymmax
CXOJIHBIX JIEMEHTOB (IIIEJIOYHBIC U HIEIIOYHO3EMEIbHBIE METAILIbI, TaJIOT€HbI, UHEPTHHIC
rasbl). JJI€MEHTbI, KOTOpbIe 00pa3yloT aM(pOTepHbIE OKCUABI U TUIPOKCUIBI

3.2

[lepuonuueckuii 3akoH. Ilepuommueckass cucrema Xumuyeckux siaemeHToB J[.H.
MenneneeBa. Koportkonepwomnas u jymHHONEepuoaHas ¢opmel Ilepuogudeckoit
cucreMbl xumudeckux eMeHToB .M. Menneneesa. [lepuoasl u rpynnel. @usnyeckui
CMBICII TOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI JIIEMEHTA

3.3

Ctpoenne aromoB. CoctaB aroMHbIX snuep. M3zorombl. Onektponsl. CtpoeHue
AJICKTPOHHBIX O0O0JIOYEK aTOMOB IMepBbIX 20 XMUMHUYECKHX 3JeMeHTOB [lepuonnueckoi
cucrembl J[.MI. MeHnneneeBa. XapakTepucThKa XHMHYECKOIO JJIEMEHTA IO €ro
nojoxxeHuto B [lepuoauueckoii cucrteme [[.1. Mennaeneena

3.4

3aKOHOMEPHOCTH U3MEHEHUS Palnyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAININYECKIX
U HEMETaJUIMYECKUX CBOICTB IO rpynmnam M nepuoiam. 3HaueHue Ilepuogumueckoro
3aKkoHa U Ilepuoanyeckor CUCTEMBI XUMHUYECKHUX DJIEMEHTOB Ul Pa3BUTHSA HAYKH U
npaktuku. J[.M. MenneneeB — yueHbIil ¥ rpak 1aHuH
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XuMHu4ueckas cBa3b.  KoBaneHTHas (monsipHast U HEnoJsipHasi) CBSI3b.
DNEeKTPOOTPULIATETLHOCTh XUMHUYECKUX 2JIEMEHTOB. loHHAas CBA3b

3.6

CTGHGHB OKHCJICHUS. OKI/ICJ’II/ITCJ'IBHO-BOCCTaHOBI/ITeJ'II)HI)Ie peaKHI/II/I.
[Tporeccrl okucnenus u BoccTaHOBICHUSI. OKUCIUTETN U BOCCTAHOBUTEIH

3.7

XUMUYECKUN  DKCIIEPUMEHT: u3yuyeHue o0pasloB BELIECTB METAJIJIOB U
HEMETaJJIOB, B3aUMOJICHICTBHE THAPOKCHA LIMHKA C pacTBOpPaMHU KHCIOT M ILIeNoueid,
IIPOBEJIEHUE OMNBITOB, NIUIIOCTPUPYIOLUINX IPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii (ropeHue, peakiuu pa3ioKeH!s, COSTUHEHMS)
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9 KJIACC

IIpoBepsiemble TpeOOBaHMS K Pe3y/ibTATaAM 0CBOEHMSI OCHOBHOM 00pa30BaTeILHON NMPOrpaMMbl

Kon [IpoBepsiemble IpeAMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
TIPOBEPSEMOTO o0pa3oBaTeNbHOM IPOrpaMMBbl OCHOBHOTO 00IIIET0 00pa30BaHUS
pe3yibTara

1 ITo Teme: «BelecTBo U XUMHUYECKAs pEAKLIAsD)

11 pacKpbIBaTh CMBICI OCHOBHBIX XMMMYECKUX IOHSITHM: pacTBOp, AJIEKTPOJIUTHL,
HEDJICKTPOJIUTHI, ANEKTPOIUTUYECKAS JAUCCOLUUAINS, PEaKIUd MOHHOTO OOMEHa,
KaTaJln3aTop, XUMUYECKOE paBHOBECUE, 0OpaTHMble M HEOOpaTHMBbIE PEAKIMH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENbHBIE PEAKIMM, OKUCIUTENb, BOCCTAHOBUTEID,
OKHCJICHHE U BOCCTAHOBJIEHUE, aJUIOTPONHUs, aM(OTEPHOCTb, XUMHUYECKasi CBS3b
(xoBaJIeHTHAsi, MOHHAs, METAJUIMYECKas), KPUCTAJUIMYECKass pEILleTKa, CIUIaBbI,
CKOPOCTb XUMHUYECKOW pEaKuu

12 WIIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX  XMMHYECKHX MIOHATUI
Y [IPUMEHSATH 3TH NOHATHUS IIPU OIMCAaHUU BELIECTB U UX IIPEBpAILEHHUM

13 COCTAaBJIATh YPAaBHEHUS IEKTPOJIUTUYECKOW JUCCOLMALUU KUCIOT, IIEJIo4Yed U
COJICH, TTOJTHBIC U COKPAIIICHHBIC YPaBHEHUS PEaKluii HOHHOTO 0OMeHa

14 pPacKpbIBaTh CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN
MOCPEACTBOM COCTaBJICHUS 3JIEKTPOHHOTO OajlaHca 3TUX peakiui

15 IPOBOAMTD PACUETHI 10 YPABHEHUIO XUMUYECKON peakuu

2 IIo temam: «Hemeramnel M uX coeauHeHUs» U «MeTalmel U UX
COEIMHEHUS»

2.1 XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHeNUPHUIECKHEe XUMHUECKUE CBOWCTBA
IPOCTBIX M  CIOXKHBIX BEUIECTB, MOJATBEpXKJas OMNHMCAHUE MpUMEpaMHu
MOJIEKYJISIPHBIX U HOHHBIX YPAaBHEHUI COOTBETCTBYIOINX XUMUYECKUX PEAKIIUI

2.2 COCTaBJISITh YPaBHEHUS PEaKIIMii, TOITBEPKIAIOLINX CYILIECTBOBaHHE
TEHETUYECKOM CBSI3U MEX/y BEIIECTBAMU PA3IMYHBIX KJIACCOB

2.3 IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHMS,
BO3MOXKHOCTH NMPOTEKaHHUsI XUMUYECKUX MTPEBPAIIEHUH B Pa3IMYHbIX YCIOBUAX

2.4 CIIeZIOBaTh IpaBUIaM MOJIb30BaHUS XUMHYECKON ocy 101

U 1a00paTOpHbIM OOOpYJOBAaHUEM, a TAKXKE IMpaBHJIaM OOparieHus
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C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIIMSIMU TIO BBITIOJTHEHUIO JIA0OPATOPHBIX
XUMHYECKHX OIBITOB IO MOJYYCHHIO W COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMmaka M yrieKuciioro rasa)

2.5 IIPOBOAMTH PEAKLMM, IOATBEP)KIAIOLUIME KAYECTBEHHBIM COCTaB Pa3JIMYHBIX
BEIIIECTB: PACIO3HABAThH ONBITHBIM IIyTEM XJIOPUI-, OpOMHI-, HOANT-, KapOOHAT-,
doctar-, cunmkar-, cynbpar-, THAPOKCUI-UOHBI, KATHOHBI aMMOHHS, HOHBI
M3YYECHHBIX METAJIOB, IPUCYTCTBYIOIIKAE B BOJHBIX PAaCTBOpax HEOPraHMYECKUX
BELICCTB

3 ITo Teme: «XuMHsI 1 OKpYIKaIOLLIAsl CPENA»

3.1 pacKpbIBaTh CMBICI OCHOBHBIX XuMudeckux nonstuii: [IJIK Bemecrtsa; kopposus
METAJIJIOB

3.2 IPUMEHATH OCHOBHBIE OIEpAllMM MBICIUTEIBLHOW IEATENBHOCTH — AaHalu3 U

CHUHTE3, CpaBHEHHE, O0O0OIIEeHHEe, CHUCTEMAaTH3allii0, BBIABICHHEC IPUYUHHO-
CJIEZICTBEHHBIX CBSI3€M — JUIsl U3YYECHUSI CBOMCTB BEILIECTB U XMMUYECKUX PEAKLIUM;
€CTeCTBCHHO-HAy4YHbIE METOAbl MO3HAaHUS — HaONIOJEHUEe, U3MEpeHHe,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaIbHbIA U MBICICHHBIN)

IIpoBepsiemble 3JIeMEHTBI COJIePKAHUS

Kong

[TpoBepsiemMblil 3JIEMEHT COAEPKAHUS

1

BemecTBo 1 XUMHU4YeCKas peaKknus. HOBTOpeHI/Ie

11

[lepuonnueckuii 3akoH. llepuommueckas cucrema XUMHYECKMX dieMeHToB J[.U.
MenneneeBa. CTpoeHue aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB XUMHYECKUX
3JIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalus, KalbIUs H UX COeTMHEHH I B
COOTBETCTBUH c MOJI0KECHUEM aneMeHToB B Ilepuoamueckoil cucreme u
CTPOEHHUEM HUX aTOMOB

1.2

Crpoenue BemiecTBa: BUIbl XUMHUYECKOH CBSI3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWMCTB BEIIECTBA OT THUIA KPUCTAIMYECKOW PpEIIeTKH M BUIA
XuMHUeckol cBsi3u. Kiaccudukanus ¥ HOMEHKJIATypa HEOPraHWYECKUX BEIECTB
(MexxmyHapoJHass W TPUBHAJIbHAS). XMMHUUYECKHE CBOWCTBA BEIIECTB, OTHOCAIIUXCS K
pa3NIMYHBIM  KJaccaM  HEOPraHUYECKHMX  COCJAMHEHMM, TIEHETHYeCKas  CBA3b
HEOPraHWYECKUX BEIECTB

13

Knaccudpukanus XUMHYECKUX PEAKIHA MO pa3Iu4YHbIM MpU3HAKaM (10 YUCIy U
COCTaBY YYacCTBYIOIIUX B PEAKIMH BEUIECTB, MO TEIUIOBOMY 3P PEKTy, M0 U3MEHEHHIO
CTENeHEH OKHCJICHUS XHUMHYECKHUX DJIEMEHTOB, II0 OOpaTUMOCTH, TIO Y4YacTHIO
KaTtajiu3aTopa). DK30- U SHIOTEPMHUECKUE
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p€akuuu, TCPMOXUMHUYCCKHUEC YPABHCHU . IlonsTue o CKOpPOCTH XHUMHYCCKOHN pC€aKkunuun

14

[Tonsitne 00 o0OpaTUMBIX U HEOOpaTHUMBIX XHUMUYeCKUX peakuusx. I[lonstue o
TOMOTEHHBIX M TEeTEePOreHHBIX peakuusx. [loHsATHE O XMMHYECKOM pPaBHOBECHH.
@DakTophl, BIMUSIOUIME HAa CKOPOCTb XUMHYECKOW peakIMH U IOJO0XKEHHE
XUMHUYECKOTO PaBHOBECHUS

15

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUHU, AJIEKTPOHHBINA OallaHC OKUCIUTEIhHO-
BOCCTaHOBUTEJIBHOM peaKkuuu. Cocrapnenue YpaBHEHHI OKHCIIUTEIIBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUi C UCIIOIb30BAHUEM METO/Ia JIEKTPOHHOTO OanaHca

1.6

Teopus AJEKTPOJINTUYECKOU JUCCOLIMAIUY. DNEKTPOIUTHl U
HE3JIEeKTPOoJInUThl. KaTuoHbI, aHMOHBL. MeXaHu3M IMCCOLMALMN BELIECTB C Pa3IuYHbIMU
BHJIaMH XUMHUYECKOU cBsi3u. Ctenenp aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIHUTHL.
Peakuuu nonHoro oomeHa. Y ciaoBus MPOTEKaHUs peaklUii HOHHOTO 0OMEeHa, MOJIHBIE U
COKpaIllCHHbIC MOHHBIC ypaBHEHHUs peakiuid. CBONCTBA KUCIOT, OCHOBAHUM U COJIEH B
CBETE MpPEJICTaBICHUN 00 3JEKTPOIUTUUYECKON Auccoruaiiy. KadyecTBeHHbIE peakiuu
Ha HoHbL. [loHATHE O TUIpOIN3E CONen

1.7

XuMU4ecKuit OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIIMU KPUCTAIMYCCKHUX PCHICTOK
HEOPraHMYECKUX BEIIECTB — METaJNIOB M HEMETasIoB (TpaduTa U anMasa), CIOKHBIX
BEIIECTB (XJIOpHJIAa HATPHs); HCCICAOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOM
pEeaKiuu OT BO3JEHCTBUS PA3NIUYHBIX (PAKTOPOB; UCCIEIOBAHHUE IIEKTPOINPOBOTHOCTH
pPacTBOPOB BEIIECTB, MPOIECCa TUCCOIUAIMKA KHUCIIOT, MIeNIoueil U conieil (BO3MOXKHO
HCTIOJIb30BaHUE BUJIEOMATEPHAJIOB); NpOBE/ICHUE OTIBITOB,
WJUTFOCTPUPYIOMIUX TPU3HAKK TMPOTEKAHUsI peaklnii MOHHOro obmeHa (oOpa3zoBaHme
ocajJika, BbIIEJICHHE raza, 00pa3oBaHUE BOJIbI); OMBITOB, MILTIOCTPUPYIOMIUX MPUMEPHI
OKHUCIIUTEIHHO-BOCCTAHOBUTENBHBIX ~ pEakiuil  (TOpeHue, peakluud  Pas3lIoKeHUs,
COCIIMHEHMS); PACIO3HABAHME HEOPTAaHMYECKHX BEIIECTB C TOMOINBIO KadeCTBEHHBIX
peaxiuii Ha MOHBI; PEelIeHNEe YKCIIEPUMEHTATbHBIX 3a/1a4

Hemeramns 1 ux COCAUMHCHUA

2.1

OOmast xapakTepuCTHKa TajgoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIE
crerneHu okucienus. CtpoeHue v GuU3nYecKre CBOMCTBA MPOCTHIX BELIECTB — raJIoreHOB.
XuMHYecKkue CBOWCTBA Ha TMpuUMepe XJopa (B3auMOJEHCTBHE C MeTalllaMH,
HeMeTallaMH, I1erao4aMu). XiaopoBogopo. ConsHas KUCI0Ta, XMMUYECKHE CBOMCTBA,
MoJiydyeHue, mpuMeHenue. JleficTBue xyopa M XJIOpOBOJOPOAa Ha OpraHU3M YeJIOBeKa.
Bakneimme XJI0pUIbpl ¥ UX HaX0XKACHHUE B IPUPOJIE
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2.2

OOmas xapakTepuctuka 31eMeHTOB VIA-rpymmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble crerneHu okucieHus. CrpoeHue u (U3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — KHUCIIOPOJAa M Cepbl. AJUIOTPONHbIE MOIUGUKAINHM KUCIOPOAA M CEPHI.
Xumuyeckue cBoiicTBa ceprl. CepoBOIOpOA, CTpOeHHUE, (PHU3HUECKUEe U XUMHUYECKHE
cBoiicTBa. OKCHIbI CEpbl KaK MPEICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KHCIOTA,
¢bu3nueckue U XMMHYECKHE CBOMcTBa (OOIIME KakK IMpeACTaBUTENS Kilacca KHUCIOT U
cneunpuyeckne). XUMUUYECKHUE PEAKIINH, JIEXKAIFEe B OCHOBE MTPOMBIIIIIEHHOTO crioco0a
nojgydyeHus: cepHod Kuciotbl. [lpumenenue. Con CEpHOM KHUCIOTHI, KauyeCTBEHHas
peakiust Ha cynbdar-uoH. HaxoxneHuwe cepbl W €€ COCAMHEHUH B TIPUPOJE.
XuUMUYecKoe 3arpsi3HeHHE OKpYXKAlollel cpelbl COCIMHEHUSIMU cepbl (KHCIOTHbBIE
JOKIH, 3arpsI3BHEHNE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 IPEJOTBPAILCHHUS

2.3

OOmiass xapakTepucTuka 371eMeHTOB VA-rpynnbl. OcCOOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE  CTENEHM  OKHUCICHUs.  A30T,  pacmpocTpaHeHHE B IPUPOJE,
¢usnveckne M XUMHUYECKHE cBoiicTBa. KpyroBopor aszora B mpupone. AMMHAK, €ro
¢u3nyeckue U XMMHUYECKHE CBOMCTBA, MoyiyueHHe U npumeHeHue. Coau aMMOHMS, UX
(bH3I/I‘-ICCKH€ U XHUMHYCCKHEC CBOI\/JICTBa, IMPUMCHCHUC. KauecTBennas pC€aKklyda Ha MOHBI
aMMOHUS. A30THasi KUCIIOTa, €€ IOJydeHue, (U3MYeCKHe W XHMHUYECKHEe CBOICTBa
(oOmume kak MNpeACTaBUTENs Kiacca KHUCIOT M cneuuduyeckue). lcnosb3oBaHue
HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIBbHBIX YHOOpeHWH. XHMHUYecKoe
3arps3HEHUE OKpYXKalomed cpelpl COEAMHEHUSMH a30Ta (KUCIOTHBIE JI0XK[IH,
3arpsi3HEHUE BO3/1yXa, IOYBbI U BOJOEMOB)

2.4

docdop, AJJIOTPOIIHBIE MOU(pHUKAIUN ¢docopa, ¢usnueckue u
xumuueckue cpoiictBa. Okcun docdopa (V) u gochopnas kucnora, ¢uznyeckue u
XUMUYECKHE CBOMCTBa, monyudeHue. lcmonb3oBanue ¢ochaToB B  KadecTBE
MUHEpaJIbHBIX YA00peHHit

2.5

Obmass xapakrepuctuka 31eMeHTOB [VA-rpymmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHW OKHCIEHHUS.  YTJIepoJ, aJIOTPONMHbIE  MOIU(UKAIINH,
pacmpocTpaHeHue B TpHUpPOJE, (Pu3nUeckre W XHUMHYECKHE CBOMCTBA. AJCOpOIus.
KpyroBopor yriepona B mpupoae. OKCHIBI yriieponaa, uxX (U3NYECKUE U XUMUYECKUE
CBOWCTBA, IEWCTBHE HA KUBBIC OPTAaHU3MBI, MOJTYyYECHUE U TPUMEHEHNE. DKOJIOTHIECKIE
mpo0OJIeMbl, CBsI3aHHBIE ¢ OKCUAOM yriepoaa (IV); rumoresa rio0GanbHOTO MOTETUICHUS
KJIUMaTa;, MapHUKOBBIA A(P(eKT. YrompHas KUCIOTa W €€ CONH, WX (PU3HUYECKHE H
XUMUYECKHE CBOMCTBa, MOJyYeHHUE W TMpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-voHbl. M cronp30BaHne KapOOHATOB B OBITY, MEIUIIMHE, TIPOMBIIIIEHHOCTH U
CEJBCKOM XO351CTBE
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2.6

[lepBoHayanbHbIE MOHATHS 00 OPraHUYECKHX BEIIECTBAX KaK O COCIUHEHUSIX YIiepoja
(MeraH, 3TaH, 3TUJICH, allETUJICH, 3TAHOJI, TJIMIEPUH, YKCyCHasd KucioTa). X cocraB u
xuMu4deckoe crpoerue. [ToHsaTHEe 0 OMOTOTUYECKH BaKHBIX BEIIECTBAX: KHUPAX, OCIKAX,
YIJIEBOJAX — U UX POJM B )KM3HHU YeJIOBEKa. MarepruanbHOE €IMHCTBO OPTAaHMYECKUX U
HEOPraHWYECKUX COCIMHEHUI

2.7

Kpemuui, ero  ¢u3MYeckue U XUMHUYECKHME  CBOWCTBA,  MOJy4YCHHE U
npumenenne. CoenuHeHuss KpeMHHS B mpupoze. OOmue mpeacTaBiIeHUs 00 OKCHIC
kpemans (IV) m kxpemuueBor kucnore. CWIMKaThl, WX HCIOJIb30BaHHE B OBITY,
MEJUIIMHE, MPOMBIIUICHHOCTU. BakHelllue CTpOUTeIbHbIE MaTepualbl: KEpamHuKa,
CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[Ipobiembr 0€30macHOTO HMCMOJb30BaHUS
CTPOUTETBHBIX MaTEPUAJIOB B TIOBCEHEBHOM KU3HU

2.8

XUMHUECKUN SKCHEPUMEHT: M3ydeHHEe OOpa3lloB HEOPraHWYECKUX BEILIECTB, CBOWCTB
COJISHOM  KHUCJIOTBI;  INPOBEAECHHE  KAUECTBEHHBIX  PEAKUU Ha XJIOPHUI-UOHBI U
HaOJII0ZeHWe NPU3HAKOB HUX MPOTEKaHMs; OIBIThL, OTpaxaroliue QU3NUecKue Hu
XMMHUYECKHE CBOMCTBA TaJlOTEHOB U HUX COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHUE
BUJIEOMATEpPHAJIIOB); O3HAaKOMJIEHHE ¢ oOpa3laMu  XJOpPUJIOB  (TajJOreHuoB);
O3HaKOMJIEHHE C Oo0pa3laMH cepbl U €€ COSAMHEHMSIMH (BO3MOXXHO HCIOJIb30BaHUE
BUJIEOMAaTEpPHAJIOB); HAOJIOJEHHE IIpolecca OOyriaMBaHUs caxapa HOJ JCHCTBUEM
KOHUEHTPUPOBAHHON CEPHOM KHCIIOTHI; U3YYEHHE XUMUYECKUX CBOWCTB pa30aBiIeHHOMN
CEepHOM  KHUCIIOTHI, TIPOBEJEHHE KAueCTBEHHOM peakiuu Ha cyiabdaT-uoH U
HaOJto/leHue MpHU3HaKa €€ MPOTEKaHMs; O3HAKOMJIEHHE C (PM3MUYECKUMU CBOWCTBAMU
azora, (ochopa M HUX coeqUHEHUN (BO3MOXKHO MCIIOJIB30BaHME BHUIEOMATEPUAIIOB),
oOpasmamu a30THBIX U (OCHOPHBIX yIOOpEHUH; MoTydeHne, CoOupaHue, pacrio3HaBaHe
U U3y4YEHME CBOMCTB aMMHAaKa; MPOBEACHUE KaU€CTBEHHBIX PEAaKLIMii HA MIOH aMMOHUS U
dochar-noH M  U3yuyeHUE TPU3HAKOB HMX  NPOTEKaHUS,  B3aUMOJECHCTBHE
KOHIIGHTPUPOBAHHOW a30THOM KHCJIOTBI € MeAbl0 (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIOB); MU3yUYE€HUE MOJENed KPUCTANIMYECKUX PEIIeTOK anmMasa, rpadura,
¢bymiepeHa; 03HaKOMJICHHE C MPOLECCOM aicopOoIuu pPacTBOPEHHBIX BELIECTB
aKTUBHUPOBAHHBIM yIjaeM U YCTpONCTBOM IPOTHMBOras3a; MOJy4YeHHe, COOupaHHe,
pacrno3HaBaHME€ W HM3YyYEHHUE CBOMCTB YIJIEKMCIIOIO rasa; MpPOBEACHHE KAaueCTBEHHBIX
peakuuii Ha KapOOHaT- W CWJIMKAT-HOHBl W HW3yYEHUE NPU3HAKOB HMX HPOTEKAHUS;
O3HAKOMJIEHHE €  MNPOAYKLUMEH  CUIMKAaTHOW  TNPOMBILUIEHHOCTH;  pPELICHHE
JKCIEPUMEHTAIIBHBIX 3a7a4 110 TeMe «BaxHele HeMeTaJlulbl U UX COEIUHEHUSD)

MeTamisl ¥ uX COCAMHCHUA
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3.1

OOmiass XapakTepuCTHKa XWMHUYECKHUX DJIEMEHTOB — METalIOB HAa OCHOBAaHHHM WX
nojoxxenusa B llepumoamdeckoir cucreme xumuueckux sieMeHtoB .M. MenneneeBa
u crpoeHus atoMoB. CTpoeHHE METAJUIOB. MeTainyeckas CBSi3b M METaJUIMYeCcKast
KPUCTAJUTMYECKAs PelIeTKa. IJICKTPOXUMHYCCKHUH PsIJT HANIPSHKEHUH METaJlIOB

3.2

dusznueckue W XMMHUYECKHE CBOWCTBAa MeTauioB. OOmme crnocoObl MOTydeHHUs
MeTauioB. [loHATHE O KOpPpPO3WMM METAaUIOB, OCHOBHBIC CIIOCOOBI 3allUTBl MX OT
koppo3uu. CriaBsl (CTallb, YyTyH, TIOPATIOMHHHN, OPOH3a) U UX MPUMEHEHUE B OBITY U
MPOMBIIIICHHOCTH

3.3

[lenounsle MeTamibl: nosioxkeHue B [lepuoanyeckoit cucreMe XMMHUYECKUX 3JIEMEHTOB
JL.U. MenpaeneeBa; CTpOeHHE HX aTOMOB; HaxoxjaeHue B npupoze. dusznueckue
U XUMHUYECKHE CBOWcTBa (Ha mpumepe Hatpus W Kanusa). OKCUAbl U THIAPOKCHJIBI
HaTpus U Kanus. [I[puMeHeHue menouHbIX METAJIOB U MX COEAMHEHHH

3.4

Illenoyno3eMeNnbHEIC METaJlIbI MarHui H KaJIbITHI: MIOJIOKCHHUE B
Ilepuonuueckorn cucreme xumMuueckux syemeHToB JI.VM1. MenpaeneeBa; CTpoeHHE HUX
aTOMOB; HaxOXAeHuWe B mnpupoje. Pu3nvecKue M XUMHUYECKHME CBOMCTBA MAarHusi W
Kayblvs. BakHeimue coenuHEHUs Kaiblus (OKCHA, THIPOKCHHI, cOjH). JKECTKOCTh
BOJIBI U CIIOCOOBI €€ yCTpaHEHUs

3.5

AmomunHuil: nonoxenue B llepuonnueckoil cucteme Xxumuueckux snemeHtos [[.M.
MenpeneeBa; CTpOCHHE aTOMa; HaxoXAeHWUEe B mpupojae. PU3MyecKue U XUMHUYECKHE
CBOICcTBa amtoMuHUsA. AM(pOTEpHBIE CBOMCTBA OKCHA U THAPOKCUAA aTFOMUHUS

3.6

Kenezo: mnonoxenune B Ilepuomnueckoil cucreme XuMUYeCcKHX 3yeMeHToB J[.U.
MeHieneeBa; CTpO€HUE aTOMa; HaxoxJeHue B npupoje. Pusznyeckue U XUMHUYECKUE
cBoiicTBa xene3a. Oxkcuapl, TuapokcuIpl U cou xenesa (I1) u xenesa (II), ux cocras,
CBOMCTBA U MOJy4YEeHUE

3.7

XUMUYECKUN JKCHEPUMEHT: O3HaKOMJIEHHE C o0pas3llaMl MEeTaJuloB U CILIABOB,
uX (pU3HMYeCKUMH CBOMCTBaMH; U3y4YCHHE PE3yIbTATOB KOPPO3UU METAIIOB (BO3MOKHO
WCIIOIB30BaHNUE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOICHCTBUS OKCHA KaTbIU U
HaTpusi ¢ BOJIOM (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB); UCCIEIOBAaHUE CBOMCTB
KECTKOM BOJIBI; MpoOIecca TOPEHUs jKele3a B KHUCI0opojae (BO3MOXKHO HCIOIb30BaHHUE
BUJICOMATEPHANIOB); TMPU3HAKOB TMPOTEKAHMS] KAYECTBEHHBIX pPEaKIUil Ha HOHBI
(mMaramsi, Kamplus, amoMmuHus, nuHKa, sxeneza (II) m xemeza (III), memm (II);
HaONlIOJIeHWe W OMHCAHHE TPOIECCOB OKpAIIMBAHUS TUIAMEHH HOHAMH HaTpHus,
KasiT ©  Kaiblusd (BO3MOXXHO  HCIOJIb30BaHUE

45



BUJICOMATEPHAJIOB); HCCIIeJOBaHUE aM(OTEPHBIX CBOWCTB THUAPOKCHAA AIOMUHUS H
TUAPOKCHIA LIHMHKA; PEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Baxueime
METaJIJIbl U UX COEITMHEHUS

XHUMHS U OKPY’KaIOILasl cpena

41

HoBsle MaTepuansl u TexHosorud. BemiecTBa u Marepuaibl B MOBCEIHEBHOM >KU3HU
yesioBeka. XUMHS U 3/10poBbe. be3onacHoe HCMOiIb30BaHME BEIIECTB M XHUMHYECKUX
peaxnuii B ObiTy. [IepBas moMoIIb Mpu XUMUYECKUX 0KOTaX U OTPABIICHUSAX

4.2

OCHOBBI 9KOJIOTUYECKOW TPaMOTHOCTH. XUMHUECKOE 3arpsi3HEHUE OKPYKAIOIIEH Ccpeiibl
I[TAK. Ponp XxuMuM B peUIEHUWH SKOJOTHYECKUX TMpoOiem. [IpupomHple MCTOUYHHUKH
YIIEBOIOPOAOB (yroJib, MPUPOAHBIN Ta3, HEPTH), MPOIYKTHI UX TIepepabOoTKH, UX POJIb B

6I>ITy H IIPOMBIIIJICHHOCTH

4.3 XVUMUYECKUN SKCIEPUMEHT: H3ydeHHE OOpa3LoB MaTepuasoB (CTEKIIO,

CIIIaBbI MCTAJJIIOB, ITIOJIUMCPHBIC MaTepI/IaJ'ILI)

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YYHEHUKA

» umus, 8 kinacce/ ['abpuensia O.C., OctpoymoB WU.I'., Cnaakos C.A., AKIHOHEPHOE OOIIECTBO
«M3natensctBo «lIpocBemmenue»

» Xumus, 9 kimacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOE
obmmectBo «M3narensctBO «IIpocBerienne

METOANYECKHUE MATEPHUAJIBI 1J151 YYUTEJIA

1. O. C. I'abpuensn, U. B. Axcénona, C. A. Crnankos ""MeTtonndyeckue peKOMEHIAINH IS
yuutens K yaeOHuky "Xumus - 8 ki." O. C. I'abpuensna, 1. I'. Octpoymosa, C. A. Crnagkosa"
2. I'abpuensn O. C., Bocko6oitnukosa H. I1., SmrykoBa A. B. HactonpHas kHUra yauTesns.
Xumus. 8 Ki

3. I'abpuensn O. C., Bocko6oitnukosa H. I1., SlmrykoBa A. B. HacronpHast KHUra yauTesns.
Xumus. 9 K.

4. Xumus : 8—9-e kiacchl : 6a30BbIi ypoBeHb : MeToAu4YecKoe nocobue k yueoHukam O. C.
INabpuensna, U. I'. Octpoymona, C. A. Cnaakosa / O. C. I'abpuensia, C. A. Cnagkos.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET
https://lesson.edu.ru/04/08

SJEKTPOHHBIE OBPA3OBATEJIBHBIE PECYPChI

Xnmus, 8, 9 kimace, PI'AOY BO "I'ocynapcTBeHHBI YHUBEPCUTET IPOCBEIICHUS "
Tpenaxep "O6mako 3Hanui". Xumus. 8,9 kinacc, OO0 "duszukon Jlad"

Xumust 8,9 kimacc OO0 "dokchopa

Xumus 8,9 knacc OO0 "CBEPOBPA3OBAHUE"

Xumus 8,9 kitacc OO0 "MobunsHOe DnekTponHoe OOpa3oBanue”

Xumus 8,9 kimace AO "UznatensctBo "[Ipocsemnienue"
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