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IHHOACHUTEJBHAA 3AIINCKA

[IporpaMma 1o XMMHM Ha ypPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlIeHA Ha OCHOBE
TpeOoOBaHUN K pe3yibTaTaM OCBOEHHS OCHOBHOH 00pa3oBaTelbHOIl MpOrpaMMbl OCHOBHOTO OOIIETO
obpazoBanusi, npeacrasieHHbx B ®I'OC OO0, a takxe Ha OcHOBe (enepanbHON pabodeld mporpaMMel
BOCHHUTAHMS U C YYETOM KOHIICTIIIMU IpernojaBaHusl yueOHOro mpeamMera «XuMus» B 00pa3oBaTesIbHBIX
opranusanusax Poccuniickoit denepanuu.

[IporpamMmMa no xumuu Ja€T MpeCTaBICHUE O LENsIX, O0IIel cTpaTernu o0y4eHus, BOCIIUTAHUS U
pa3BUTHs OOYYAIOUIMXCS CPEACTBAMHM Y4YeOHOrO MpeaMeTa, YCTaHaBIMBAaeT 00s3aTeNbHOE MPEeIMETHOE
coJiepKaHue, MPeyCMaTpPUBAET PaclpeAesIeHHe €ro Mo KjlaccaM M CTPYKTYPUPOBAHME IO pa3iesiaM U
TEMaM IporpaMMmbl IO XHMHH, OIPEAEHSAET KOJUYECTBEHHbIE M KAYECTBEHHbBIE XapaKTEPUCTUKU
CoZIepKaHUs, PEKOMEHAYEMYIO IOCIEAOBATEIBHOCTh HM3YYEHUST XUMHUU C YYETOM MEXKIPEIMETHBIX M
BHYTPHIIPEIMETHBIX CBS3€H, JIOTMKH y4eOHOTO IpoIecca, BO3PACTHBIX OCOOCHHOCTEH O0yJaromuxcs,
oTpezensieT BO3MOXKHOCTH IpeaMeTa AJisl peau3aliud TpeOOBaHUM K pe3ylibTaTaM OCBOCHHS OCHOBHOM
o0pa3oBaTeNbHONW MPOTrpaMMbl Ha YPOBHE OCHOBHOTO O0IEro oOpa3oBaHMs, a Takke TpeOOBaHUI K
pe3ynbrataM OOyueHHUsi XMMHHM Ha YpOBHE Ilelield W3y4YeHHsI MpeAMeTa U OCHOBHBIX BHUJOB Y4eOHO-
[I03HABATEJIbHOM JI€ATEIbHOCTU 00YUaIOLIETrocs 10 OCBOEHUIO YU€OHOTO COAEPIKAHMUSL.

3HaHHEe XUMHH CIY>KUT OCHOBOM i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYaIOIIErocs, €ro
NPEJCTaBICHUN O MaTepHajJbHOM €IWHCTBE MHpPA, BAXKHYIO POJb HIPaOT (OpPMHpPYEMbIe XHMHUEH
MIPEJICTABJICHHSI O B3aMMOIPEBPAIICHHUSIX SHEPTUU U 00 3BOJIOIUH BEIIECTB B MIPUPOJE, O IMYTSIX PeIlIeHuUs
[JI00ATBHBIX TIPOOJIEM YCTONYHBOTO PA3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPIreTHUECKOM, TUIIEBON H
9KOJIOTHUECKOM 06e30MacHOCTH, MPOoOIeM 3paBOOXPAHEHHUS.

N3ydenue xumuu:

e CIOCOOCTBYET pealM3allud BO3MOXKHOCTEH [UIs CaMOpa3BUTUS U (OPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ o011el u (yHKIIMOHAIbHOW IPaMOTHOCTH;

e BHOCHUT BKJIaJ B ()OPMHPOBAHNE MBIIUICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00y4aroIIMXCsl, HAaBBIKOB
UX CaMOCTOSITEIbHON y4eOHOM AESITeTbHOCTH, IKCIEPUMEHTANIbHBIX U UCCIIE0BATEIbCKUX YMEHUH,
HEOOXO/IMMBIX KaK B IOBCETHEBHOM JKU3HU, TaK U B MPO(HEeCCHOHAIBHON JeITeIbHOCTH;

e 3HAKOMUT CO CHEIU(PUKON HayuyHOTO MBIIUIEHUS, 3aKJIaJbIBA€T OCHOBBI IIEJIOCTHOIO B3IJIsla Ha
€IMHCTBO MPUPOJIBI M YEIIOBEKA, SIBISIETCS OTBETCTBEHHBIM 3TanoM B ()OPMUPOBAHUU €CTECTBEHHO--
Hay4YHOU rPaMOTHOCTH O0yYaroLUXCs;

e crnocoOcTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOLIEHHS K €CTECTBEHHO--HAYYHBIM 3HAHMSAM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJ B 9KOJOTMYECKOE 00pa3oBaHUE 00Yy4arOIIHUXCS.

JlaHHBIe HampaBJeHUs B OOYYEHUM XUMHH 00eCleunBalOTCs creunduKoil copepikaHus yd4eOHOro
IpeMeTa, KOTOPBIN SBIISETCS MEJarorMuecky aJanTHPOBAHHBIM OTpaKeHHUEM 0a30BOM HAyKH XMMUU Ha
OIIpEACIEHHOM dTale €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO OOLIEro 0Opa3oBaHMsI OPUEHTHPOBAH Ha OCBOCHHE O0YYarolIMMHUCA

CUCTEMBbI MEpPBOHAYAIbHBIX MOHATHUI XMMHUHU, OCHOB HEOPraHUYECKOW XMUMHUHU M HEKOTOPBIX OTIEIbHBIX

3HAYUMBIX MTOHSATUI OPraHUYECKON XUMUHU.

CrpykTypa cofep:kaHusi MporpaMmbl 0 XUMHUHM CPOPMHUPOBAaHA HA OCHOBE CHCTEMHOTI'O MOJIX0Aa K
e€ uzydenunto. CozieprkaHne CKJIAbIBACTCA U3 CUCTEMBI MOHATUH O XMMHUYECKOM 3JIEMEHTE U BEIECTBE U
CHCTEMBI MOHATUNA O XMMUYECKOH peakuuu. O6e 3T CUCTEMbI CTPYKTYPHO OPTaHU30BaHbI O MPUHIIUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUYECKUX MPEICTABICHUIM pa3HOT0 YPOBHS:
®  AaTOMHO--MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

ITepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XUMUH;
YUYEHUS O CTPOEHUHU aTOMa U XUMUYECKOU CBA3H;
MPEJICTaBICHUI 00 IEKTPOIUTUYECKON TUCCOLMAIIMY BEIIECTB B PACTBOpAX.

Teopernuecknue 3HaHUS PacCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJIYYEHHBIX M OCMBICIEHHBIX

(hakToB, pa3BUBAIOTCSA MOCJIEOBATEILHO OT OJTHOTO YPOBHSI K APYTOMY, BBITIOJIHAS (PYHKIUUA OOBSICHEHUS

U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHMSI M BO3MOYKHOCTEW NMPAKTUYECKOTO NPUMEHEHUS U IOIy4EHHUS

M3y4aeMbIX BEIIECTB.



OcBoeHHE TMpOrpaMMBl IO XUMHUHU CIOCOOCTBYET (OPMHUPOBAHUIO TMPEACTABICHHUS O XUMHYECKOH
COCTaBJISIONICH Hay4YHOH KapTUHBI MHUpa B JIOTHKE €€ CUCTEMHON IMPUPOJIbI, IEHHOCTHOTO OTHOILIEHUS K
HAayyHOMY 3HAHUIO M METOJaM II03HaHUs B Hayke. M3ydyeHne XMMHMM HPOUCXOAUT € IPUBICUEHUEM
3HaHUHN W3 paHee M3YYCHHBIX Y4eOHBIX IpeaMeToB: «OKpyKaromuid Mupy», «buonorus. 5—7 Kiaccel» u
«®Dusuka. 7 Kimacey.
[Ipy u3ydyeHUHM XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUNA OCHOB XMMHUYECKOM HAYKH Kak
00JIaCTH COBPEMEHHOT'O0 E€CTECTBO3HAHMUS, MPAKTHYECKOW JEATENPHOCTH 4YeJIOBeKa M KaK OJHOr0 W3
KOMITOHEHTOB MHPOBOI KYJIbTYphl. 3ajada y4eOHOro mpeaMmeTa COCTOMT B (OPMHPOBAHUH CHUCTEMBI
XUMHYECKUX 3HAHUH — BOXHEUIIUX (PAKTOB, MOHATHI, 3aKOHOB W TEOPETHUECKUX TIOJOKEHUH,
JOCTYMHBIX 0000IIEHNI MHUPOBO33PEHUECKOTO XapakTepa, S3blka HAayKd, B MPUOOLICHUH K HAyYHBIM
METOJIaM TIO3HAHUS TPU HM3YyYECHUH BEIIECTB U XUMHUYECKUX peakiuii, B (OpMHpPOBAHUM W PA3BUTHUU
M03HABATENIbHBIX YMEHUN M UX NPUMEHEHUU B y4eOHO-IIO3HABATEIbHON U y4eOHO-HCCIIEI0BaTEIbCKOM
NesITeTbHOCTH, OCBOCHHUH TPABUII O€30IIaCHOT0 OOpAIIEeHUs C BEMIECTBAMH B MIOBCETHEBHON YKHU3HH.
[Ipyu u3ydeHHr XUMHUHM Ha YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUsl BaXKHOE 3HAUEHUE TIPUOOpEH
TaKHe LEeH, KaK:
e (dopMmupoBaHHE MHTEUIEKTYaJlbHO pPa3BUTOW JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOATEILHOMY MPUHATUIO PELICHUM, CIOCOOHOW aaanTUpoBaThcsl K OBICTPO
MEHSIOLITUMCS YCIIOBUSM KU3HU;
e  HAmpaBJIEHHOCTh OOyUYEHHs Ha CHCTEMAaTHYECKOE MpUOOIIeHNE OOYydJaIOMIMXCS K CaMOCTOSTEILHOU
MO3HABATEIILHON JESATENbHOCTH, HAyYHBIM METOJaM IO3HaHUsA, (POPMHUPYIOIIMM MOTHUBALUIO U
pa3BUTHE CIIOCOOHOCTEHN K XUMUH;
e oOecreyeHue ycJIOBUHM, CIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OMbITa Pa3HOOOpa3HOI
JeSATeTbHOCTH, TO3HAHUS M CAaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIOUEBBIX KOMIIECTEHIUH),
MMEIOIINX YHUBEPCAIBHOE 3HAUECHHE JIJISl PA3JIMYHbBIX BUIOB JI€ATEIbHOCTH;
e (QopMmupoBanue o0Omeld (QYHKIIMOHAILHOW W €CTeCTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM YHCIE
YMEHHI OOBSICHATH U OILICHHUBATH SIBICHUS OKPYXKAIOMIETO MHUpPA, MCIOJb3ysd 3HAHUS U OIIbIT,
MOJIYYCHHBIC TIPU U3YyUYEHUU XHUMHUU, IPUMEHATh UX MPHU PEUICHUU TPOOJIeM B TOBCEIHEBHOMN JKU3HU
U TPYZOBOM NEATEIBHOCTH;
e (opMupoBaHue y 00yJaromuxcsi TYMaHUCTUUECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH XUMHUYECKUX
3HaHMM JUIs1 BBIPAOOTKHM OSKOJOTHMYECKH IIeIeCOOO0pa3HOro TMOBEACHHUS B OBITY W TPYIOBOH
JESTEIbHOCTH B LIETISIX COXPAHEHMsI CBOETO 3/I0POBbS M OKPYKAIOLIEH NMPUPOIHON CPEIbI;
e pa3BUTHE MOTHUBALUHU K O0YyYEHHIO, CIOCOOHOCTE K CAMOKOHTPOJIIO U CAMOBOCIUTAHUIO HA OCHOBE
YCBOEHHS OOIIEUEIOBEYECKUX LIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BbIOOpY mpoduias u
HANPaBIEHHOCTHU JAbHEHIIIET0 00YUEeHHUS.
OO1iee yuCiIo YacoB, OTBEAEHHBIX JUIsl M3YYEHUS XMMUU Ha YPOBHE OCHOBHOT'O 0OIIEro oOpa3oBaHUs,
cocraBusieT 136 yacoB: B 8 kiacce — 68 yacoB (2 waca B Henenmwo), B 9 kimacce — 68 vacoB (2 yaca B
HEJIEIIO).
PaGouas mporpamma mo Xxumu Jist 8-9 KIIaCCOB COCTABJICHO C YYETOM paboueit mporpaMMbl BOCITUTAHHUSL.
BocnurarenpHblii MOTEHIMA JaHHOTO Y4eOHOTo MpeaMeTa OOecleyrBaeT pPeaau3alliio CIEAYIOLUX
LIEJIEBBIX PUOPHUTETOB BocuTaHus obydatonmxcs OOO:
® Pa3BUTHE LEHHOCTHOTO OTHOUIEHHMSI K TPYAYy KaK OCHOBHOMY CHOCOOY IOCTHKEHUS >KU3HEHHOTO
0J1aromnoy4dus 4eaoBeKa, 3aJI0Ty ero yCHemHOoro npoecCHOHAIBHOTO CaMOOTIPEIeIEHUS M OIYIICHHS
YBEPEHHOCTH B 3aBTPALLIHEM JIHE;

® Pa3BUTHE LIEHHOCTHOTO OTHOIIECHMS K MPHUPOJE KaK UCTOYHUKY JKU3HU Ha 3emiie, OCHOBE CaMOTIO €€
CYLIECTBOBAHMSI, HY>KJAIOLIEICs B 3aIIUTE U TOCTOSSHHOM BHUMaHHUH CO CTOPOHBI YEJIOBEKA;

® Pa3BUTHE IIEHHOCTHOTO OTHOINEHHUS K MHUPY KaK TJIABHOMY MPHUHIMIY YEJIOBEUECKOTO OOIIEKHUTHUS,
YCIIOBUIO KpEINKOW JApYy>KObl, Hala)XKMBaHUS OTHOIICHHWH C KoJleraMu o pabore B Oyaymiem Hu
CO3/1aHUs OJIArONMPHUSTHOTO MUKPOKJIMMATa B CBOCH COOCTBEHHOM CEMbeE;

® Pa3BUTHUE LIEHHOCTHOTO OTHOIICHMS K 3HAHUSIM KaK MHTEIUIEKTYaJbHOMY pecypcy, 00ecreunBaromemMy
Oymylee yenoBeKa, Kak pe3ynbTaTy KpOMOTIUBOTO, HO YBIEKATEIHHOTO yUeOHOTO TPYAQ;



® pPa3BHUTHE I[EHHOCTHOTO OTHOIICHHS K KYJIbTYpE KaK JyXOBHOMY OOraTrCcTBY OOIIECTBA M BaXKHOMY
YCIIOBHUIO ONIYIICHHS Y€I0BEKOM IOJHOTHI IPOXKMBACMOM JKU3HH, KOTOPOE JAI0T €My YTCHHUE, MY3bIKa,
HCKYCCTBO, T€ATP, TBOPUECKOES CAMOBBIPAKCHHUE;

® Pa3BUTHE IICHHOCTHOTO OTHOIICHHUS K 3JI0POBBIO KaK 3aJIOTy JOJTIOM M aKTHBHOM JKM3HH Y€JI0OBEKa, €ro
XOPOIIEro HACTPOSHHS U ONTUMHCTUYHOTO B3IJIs/1a HA MUD;

® Pa3BUTHC IIEHHOCTHOI'O OTHOIICHHUS K OKPYKAIOMIUM JIIOJASIM KakK Oe3yCIIOBHOW W aOCOIFOTHOU
[IEHHOCTH, KaK DPaBHOMPABHBIM COLMAIBHBIM MapTHEpaM, ¢ KOTOPBIMH HEOOXOJMMO BBICTPAaHWBATh
N00pOXKeNIaTeIbHbIC U B3aMMOIIOIJICPYKUBAIONIUE OTHOIICHHUS, JAFOIINE YE€JI0BEKY PaJoCTh OOIICHUS U
MO3BOJISIOIINE U30eraTh YyBCTBA OJMHOYCCTBA,

V4eOHUKH, UCTIOIb3YEeMbIC B XO/¢ H3yUCHHUS XUMHUHU B 8-9 Kiaccax:

o Xummsa, 8 xmace/ Pymuruc [.E., ®enpaman @.I'., AxnuonepHoe obmectBo «l3naTenscTBo
«IIpocBemienuey;

e Xumus, 9 xmacc/ Pymuruc I'.E., ®enpaman @.I., AxknmoHepHoe o0mectBo «l3maTenbcTBo
«[IpocBereHue».

COJAEPKAHUE YYEBHOI'O IIPEIMETA

8 KJIACC:
Pa3znea 1. IlepBonavanbHble XUuMHYeCKHE NOHATHSA (20 ).

1. Xumus - Ba:kHast 00J1aCTh €CTECTBO3HAHUS M MPAKTHYECKOMH 1eITeJIbHOCTH YesioBeKa (5 4).

[Ipeamer xumuu. Posib XMMHHM B KU3HM 4YellOBeKa. XMMHUsS B CUCTEeMEe HayK. Teina u BeliecTsa.
®dusnueckrue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsIHHME BemiecTB. [IOHSATHE O MeTo/Iax MO3HAHUS B
xumud. Yucteie BemecTBa 1 cMecu. CrocoObl pa3ieneHus: CMeceu.

2. BemecTtBa n xumuveckue peakuuu (15 v).

ATOMBI U MOJEKYJbl. XUMHUUYECKHE 3IeMEHTbl. CUMBOJBI XMMHUYECKHX 3J1eMeHTOB. [IpocTeie u
CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumunyeckas popmyna. BaleHTHOCTh aTOMOB XMMHYECKHX JIEMEHTOB. 3aKOH MTOCTOSHCTBA COCTaBa
BemectB. OTHocuTenbHass aToMmHas Macca. OTHOcUTENbHAs MOJIEKYJsipHas Macca. MaccoBasi J0Jist
XUMHUYECKOTO JIEMEHTA B COCTUHEHHH.

KomnuectBo BemectBa. Monb. MonsipHas Macca. B3anmocBs3b KOaW4YecTBa, MAcChl M YHCIIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacy€Thl mo hopMyrnaM XMMHUYECKUX COCTUHEHHH.

dusznyueckue U XUMUYECKUE SIBJICHUS. XHUMHUUYECKas peakuus M e€ MpU3HaKU. 3aKOH COXpaHEHUs
Macchl BEHIeCTB. XUMHUYecKkHe ypaBHeHusa. Kiaccudukamuss XUMUYECKHX peakiuil (CoeAnHEeHHUs,
pasnokeHus, 3amenieHus, oomena). M. B. JIoMOHOCOB — y4€HBIN-IHITUKIIOTICIHCT.

Ilpakmuueckue padomot:
Ne I «Ilpasuna pabomwi 6 nabopamopuu u npuémsl 06pawjerus ¢ 1ab0pamopHuiM 000PYOOBAHUEM»,
Ne 2 «Pazoenenue cmeceli (Ha npumepe 04UCKU NOBAPEHHOU COIU)Y.

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMHYECKOM MOCYyJ0i, mpaBmiiaMu paboThl B jaboparopuu W mpuéMaMu oOpalieHus ¢
1a00paTOpPHBIM 000PYAOBAaHHEM, U3YYEHHE U ONKCaHue (PU3NYECKUX CBOWCTB 00pa3llOB HEOPTaHUYECKUX
BElIECTB, HaOmo/eHne (Qu3ndeckux (TIIaBIeHHE BOCKAa, TasHHUE JIbJla, pacTHpaHUE caxapa B CTYIKE,
KUIIEHUE U KOHACHCAIUS BOJbI) U XUMHUYECKUX (FOPEHUE CBEYM, MPOKAIMBAHUE METHON IMPOBOJIOKH,
B3alMOJICIICTBIE MeJa C KHCIOTON) sIBI€HUH, HAONIOJAEHHE W OIHCAaHUE TPU3HAKOB IPOTEKaHU S
XUMHUYECKUX DPEaKIuil (pa3joKeHHe caxapa, B3aUMOJICHCTBHE CEPHON KHUCIOTHI C XJOPUAOM Oapus,
pasznoxxenue runpokcuaa meau (1) mpu HarpeBanum, B3auMOCHCTBHE kKejle3a C PaCTBOPOM COJIA MEIU
(IT), uzydyenune crmocoOOB pa3leleHHs] cMecel: ¢ MOMOIIbI0 MarHurta, (UILTPOBaHHE, BBITAPUBAHUE,
TUCTWIUIALMS, Xpomarorpadus, NpOBEICHHE OYMCTKA MOBAPEHHOW COJM, HaONIOJEHHWE UM OMHCAaHUE
pE3yJIbTaTOB MPOBEACHUS OIbITA, WIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MAacChl, CO3JAAHHME MOJEJeH
MOJIEKYJI (IIapOCTEPIKHEBBIX ).

Pa3znes 2. BaxxHelinue npeacTaBuTe/ M Heopranndeckux semects (30 4).



1. Bozayx. Kucaopoa. Ilonsitue 00 oxkcuaax (6 4).

Bo3nyx — cmech razos. Cocras Bo3ayxa. Kucinopoa — anemeHT u npocroe BeniectBo. Haxoxaenue
KHCIIOPOJIa B IPUPOJIe, GPU3HUECKUE U XUMHUYECKHUEe CBOMCTBA (peakmuu ropenust). Okcuasl. [Ipumenenue
kucinopona. CrocoObl TONy4YyeHHUS KHCIOpoAa B J1a0opaTopuu U MpoOMBIILIeHHOCTUH. Kpyroopor
kucnopoa B mpupoie. O30H — aJIoTpoItHas MOIU(UKAIHS KHCIOPO/IaA.

TernoBoii 3 PexT XUMUYECKON peakliuy, TEPMOXUMHYECKHE YPAaBHEHUS, SK30- U SHIOTEPMHUECKHE
peakuuu. TomnwBO: yroiab W MeETaH. 3arps3HEHHE BO3JyXa, YCWICHHE IApHUKOBOTO 3(deKTa,
pa3pylIeHre 030HOBOIO CIIOSI.

2. Bogopona. [lousiTue 0 KUCI0TAX U €OJIAX (8 U.)

Bogopon — snement u mpoctoe BemiecTBo. Haxoxaenue Bojopoja B mpupoze, pusmdeckue u
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE, CIIOCOObI ofydyeHus. KucioTsl u cou.

Mounsipabiii 00bEM ra3oB. Pacuérhl 10 XUMUYECKUM ypaBHEHUSIM.

3. Boaa. PaccrBopsl. I[lonsitue 06 ocHoBaHusAX (5 4).

®duznueckue cBoiicTBa BoJbl. Boja kak pactBopureinb. PactBopsl. HachlllieHHbIE 1 HEHACHIIICHHbBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BojJe. MaccoBas 110 BEUIECTBA B PacTBOpe. XHMHUYECKHUE
cBoiicTtBa BoJbl. OcHOBaHuA. Ponb pacTBOpOB B IpHUPOAE U B KU3HMU 4YesoBeKa. KpyroBopoT BOJbl B
Mpupo/ie. 3arpsi3HEHUE MPUPOIHBIX BoJI. OXpaHa U OYMCTKA TPUPOIHBIX BOJI.

4. OcHOBHBIE KJIacChl HeOprannyeckux coeguHenuii (11 4).

Knaccupukanuss  Heoprammueckux — coeauHeHuil.  Okcuasl.  Kiaccudukamuws — OKCHIOB:
coneoOpasymomure (OCHOBHBIE, KHCIOTHBIE, amdQoTepHble) U HeconeoOpasyroume. HomeHkiarypa
okcu0B. du3nyeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okCumaoB.

OcnoBanus. Knaccudukanus ocHOBaHUHN: MIETOYM M HEpAaCTBOPUMMBIE OCHOBaHUA. HomeHkmarypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loirydyeHne oCHOBaHUM.

Kucnotel. Knaccuduxanus kuciaor. Homenknarypa kucnor. Ouznueckue U XMMHUECKHUE CBONCTBA
kucnot. Psan aktuBHoctn metaiuioB H. H. bekerosa. Ilonyyenne kucior.

Comu. Homenknatypa coneil. @u3nueckre 1 XuMU4Yeckrne cBoicTBa coseil. [lomyuenue coneil.

I'eneTndeckas CBsSI3b MKy KJIacCaMH HEOPTAaHUYECKUX COCTMHEHUM.

Ilpakmuueckue padomot:

Ne 3 «llonyuenue u cobupanue Kuciopooa, usyueHue e2o C80UCME»,

Ne 4 «llonyuenue u cobupanue 6000po0oa, uzyueHue e2o C8oUCmMaEy,;

Ne 5 «llpucomosnenue pacmeopos ¢ onpedenénHol Maccosou 00Jell pacmBoOPEHHO20 BeUecmear,

Ne 6 «Pewenue sxcnepumenmanvusix 3a0ay no meme « OCHOBHbIE KIACCHL HEOP2AHUYECKUX COCOUHEHULLY.

Xumuueckuii 3xcnepumenm:

KaueCTBEHHOE OIpPEEICHUE COAePKaHUsI KUCIOpoJa B BO3IyXe, IOJyuyeHue, COOMpaHue, paclio3HaBaHue
U W3y4eHUE CBOWCTB KHUCIOpOJa, HAOIIOJACHHE B3aMMOJCHCTBHS BEIIECTB C KHUCIOPOAOM M YCIOBUS
BO3HUKHOBEHHUS U IMpEKpalleHusi ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3llaMHi OKCHJIOB U ONMCaHUe
WX CBOWCTB, TOJy4YeHHE, COOMpaHHWEe, pPACIIO3HABaHWE W H3yUYEHUE CBOWCTB BOAOpOAa (TOpEHHE),
B3auMojeiicTBue Bogopona ¢ oxcugom wmeau (II) (BO3MOXKHO HCIOIB30BaHHE BHIEOMATEPHUATIOB),
HaOtoZieHne 00pa3IoB BEIIECTB KOJIMYECTBOM 1 MOJIb, MCCIEOBAaHUE OCOOEHHOCTEH pacTBOpEHHUs
BEIIECTB C Pa3JIMYHOW PACTBOPUMOCTHIO, TPUTOTOBJIIEHUE PACTBOPOB C OMPEACIEHHOW MACcCOBOW JOJIEH
pPacTBOPEHHOTO BEIIECTBA, B3aWMOJCWCTBHE BOABI C MeTAlUIaMH (HATPHEM M KaibleM) (BO3MOXKHO
UCIIOJIb30BaHNE BUEOMATEPHUATIOB), HCCIIEOBaHHE OOpa3lloB HEOPraHMYECKHUX BEIIECTB Pa3IUYHbBIX
KJIACCOB, HAOJIIOJICHWE U3MEHEHHUs OKPAcKH MHIWKATOPOB B PacTBOpax KHUCIOT M IIEIOYEH, U3YUYCHUE
B3aumojeiictBus okcuaa menu (II) ¢ pactBopoM cepHOM KHCIOTHI, KUCIOT C METalslaMH, peaklHi
HEUTpamu3aluy, IMOJyYeHHE HEePACTBOPUMBIX OCHOBAHHM, BBITECHEHHWE OIHOT0 MeTajia JPYTHuM U3
pacTBopa CoJM, pelleHHe HKCIEePUMEHTaIbHBIX 3a/1ad Mo TeMe «BakHeinne Kiacchl HEOPraHUYECKUX
COEIUHEHUIN».

Paznen 3. Ilepuoguveckmii 3akoH u Ilepuoauyveckass cucrema xumu4yeckux djaemento [, WU.
Menpaeneena (15 4).



1. lepnonnyecknii 3axkon u  Ilepuoamueckast cucreMa  XHMHYECKHX  3JIEMEHTOB

A.N.MenneneeBa. Ctpoenue atoma (7 4).

Crpoenne aToMOB. XuMHUeCcKas CBA3b. OKUCIUTEIbHO-BOCCTAHOBUTENBHbBIE PEAKLINH.

[lepBple MOMBITKM KJIACCU(PUKALKUKU XUMUYECKHX 3JeMEeHTOB. [loHSATHE O Tpymmax CXOJIHBIX
3JIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEJbHbIE METaJlIbl, TaJOr€Hbl, MHEPTHBIC Ta3bl). OJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTEepHbIE OKCUABI U TUIPOKCUJIBL.

Ilepnonnueckuit 3akoH. Ilepmoauueckas cucrema xumuyeckux sieMeHToB J[. M. Menpneneesa.
Kopotkonepuoanast u amuuHonepuoaHas ¢popmsl [lepuoandeckoil cucteMbl XUMUUYECKUX 3J1eMeHTOB [].
N. Menneneesa. Ilepuoasl u rpynmbl. @U3HMUECKUN CMBICI NOPSAIKOBOIO HOMEPA, HOMEPOB IEpUOAA U
TPYIIIBI 3JIEMEHTA.

Crpoenne atomoB. CocrtaB aToMHbIX snep. M3orombl. OnekTpoHbl. CTpOEHHME 3IEKTPOHHBIX
00oouek atroMoB mepBbIX 20 XuMUYecKux 3ieMeHToB [lepuoamueckoit cuctemsr . M. Menneneena.
XapakTepucTuKa XUMHUYECKOTO 3JIEMEHTa M0 €ro IojokeHuto B Ilepumonmueckoin cucreme 1. M.
Menneneesa.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aToMOB XUMHUYECKHX D3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAaM U EPUOJAM.

3nauenue llepuonnueckoro 3akoHa u Ilepumonuyeckoil cHUCTEMBI XUMHYECKHMX 3JIEMEHTOB ISt
pa3BUTHUA HayKu U npakTUku. [. . MeHneneeB — yu€HbIN U rpaXkJaHUH.

2. XuMnyeckasi cBsizb. OKHCJIUTETbHO-BOCCTAHOBUTE/IbHbIE peakuuu (7 4).

Xumudeckasi cBs3b. KoBaneHTHas (MOJsipHas M HEMOJSpHAs) CB3b. DJNEKTPOOTPHUIATEIHLHOCTH
XUMHUYECKUX 3JIeMeHTOB. FIOHHasI CBSI3b.

Crenenb oxkucieHusi. OKHUCIHMTENIbHO--BOCCTAHOBUTENbHBIE peakiuu. lIpoieccbl okucieHus u
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpa3loB BEIIECTB METAIJIOB W HEMETAJUIOB, B3aWMOJAEWCTBHE THJIPOKCHAA IMHKA C
pacTBOpamMH KHUCJIOT W IIEJIOYEH, NPOBEICHHE ONBITOB, WUIOCTPUPYIOIUX NPUMEPHI OKHCIUTEIBHO-
BOCCTAaHOBUTEJIbHBIX peakluil (ropeHue, peakliuu pa3ioKeHNs, COSTUHEHMS).

Mesicnpeomemuvie cesasu:

Peanu3zamusi MeXNpeAMETHBIX CBs3eM NpH H3YUYEHWHM XMMHUHU B 8 KJacce OCYIIECTBISETCS depes
HUCITOJB30BAHUEC KaK O6HH/IX €CTCCTBCHHO-HAYUYHBIX HOHﬂTHﬁ, TaK U HOHSITI/Iﬁ, ABJIAIOIINXCA CUCTEMHBIMHN
JUIS OT/AETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

Obwue ecmecmeeHHO--HaAYUHble NOHAMUA. HAYIHBIA (DAKT, TUTIOTE3a, TEOpPHs, 3aKOH, aHAJM3, CHHTES,
KiaccupuKanus, NEePUOAUYHOCTb, HAOMIOJIEHUE, SKCIIEPUMEHT, MOACITUPOBAHUE, H3MEPEHHE, MOJIEINb,
SIBJICHUE.

Qu3uka: MaTepus, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIUJA, W30TOIbI, PaIHOAKTUBHOCTH,
MOJIEKYJIa, AJIEKTPUYECKUH 3apsjl, BEIIECTBO, TEIO, O0BEM, arperarHoe COCTOSIHHE BEIIeCTBa, ras,
(u3nUYecKre BeTMUMHBI, €IMHUIIBI H3MEPEHUS, KOCMOC, TIaHEeThI, 3BE3/161, COIHIIE.

buonoeus: dorocuntes, qpixanue, omocdepa.

Teocpaghus: atmocdepa, ruapocdepa, MUHEPATbI, TOPHBIE MOPOJBI, MOJIE3HBIE UCKOMAaeMble, TOTIIUBO,
BOJIHBIE PECYPCHI.

9 KJIACC:
Paspnen 1. BemecTBo U xumuveckne peakuuu (17 ).

1. IloBTOpeHue u yriayd/jieHne 3 HAHUI OCHOBHBIX pa3/iesioB Kypca 8 kiacca (5 u).

[lepuonnueckuii 3akoH. Ilepuonnueckass cucrema xumuuyeckux siaeMmeHToB J[. M. Menneneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBOMCTB XHMHUYECKHX DJIEMEHTOB MEPBBIX TPEX
MEPUOJIOB, KalMsl, KajdblUd M HMX COCJUHEHUH B COOTBETCTBHHM C TIOJIOKEHUEM JJIEMEHTOB B
[Tepuonuueckoit cucTeMe U CTPOCHUEM UX aTOMOB.

2. OCHOBHBbIE 3aKOHOMEPHOCTH XUMHYeCKHX peakuuii (4 4).

CtpoeHue BellecTBa: BUIIbI XUMHYECKOW CBSA3U. THIBI KPUCTAIMYECKUX PEIIETOK, 3aBUCUMOCTh



CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEILIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccuukanus n HOMEHKJIATypa HEOPraHMYECKMX BELIECTB. XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3jMUHbIM  KJacCaM HEOPraHMYECKHUX COEIMHEHUM, TIE€HETHYEeCKass CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XMMUYECKHMX peakuid IO pa3jiuyHbIM TpU3HAKaM (110 YHUCIYy M COCTaBy
y4JacTBYIOIIMX B PEAKLMU BEIIECTB, MO TEMJIOBOMY Y(PQEKTy, IO H3MEHEHHMIO CTEHNEHEH OKHCICHMS
XUMHUYECKHUX 3JIEMEHTOB, O OOpaTUMOCTH, IO YYAaCTHUIO KaTajlu3aropa). DK30- U 3HJIOTEPMUYECKHE
peakuuu, TepPMOXUMUYECKUE YPABHECHHUS.

[TonaTue o ckopocTH XUMHUYECKOH peakuuu. [lonsaTre 06 00paTUMBIX 1 HEOOPATUMBIX XUMUYECKUX
peakuusax. IloHsTe 0 romMoreHHBIX M rereporeHHbIX peakuusx. [lonstue o karanumse. Ilomarue o
XUMHUYECKOM paBHOBecHM. (DaKTOpPbI, BIMAIOLIME HAa CKOPOCTh XMMHUYECKON PEAKIUMH U IOJIOKEHHE
XMMHYECKOTO PABHOBECHS.

3. DJIeKTpoIUTHYeCKasl IUccOlHAMA. XUMHYECKUe PeaKluu B pacTBopax (8 u).

OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE peakuuu, NIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTaHOBUTENIbHON peakuuu. CocTaBaeHUE YPaBHEHUN OKHCIUTEIbHO--BOCCTAHOBUTEIbHBIX pEaKLUil C
HCIOJIb30BAHUEM METO/Ia 3JIEKTPOHHOTr0 OanaHca.

Teopust 3M€KTPOIUTHUECKON AUCCOLMALMU. DJIEKTPOIUTHI U HEIIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AMcCOLMAalMK BEIECTB € Pa3jIMYHBIMM BUIAAMHM XUMUYECKOW CBs3u. CTeneHp AMCCOLUALNHU.
CuiibHBIC U CJTa0bIe SJIEKTPOJIUTHI.

Peakiium woHHOro oOMeHa. VYcIOBHA MPOTEKAaHUS pEakUuid HOHHOrO OOMEHa, IOJHbIE U
COKpalI€HHbIE HOHHbIE YypaBHEHHMs peakuuil. CBoWCTBa KHCIOT, OCHOBAaHUH U CoOJied B CBETE
IPEJCTaBICHUNA 00 3JIEKTPONIUTUYECKON nucconuanuu. KauecTBeHHble peakuuu Ha HOHBL. [loHsATHE O
TUAPOIIU3E COJIEH.

Ilpakmuueckue pabomoi:
Ne 1 «Pewenue sxcnepumeHmanbHbix 3a0auy.

Xumuueckuii IKCnEpUMeEHm:

O3HAKOMJIEHHE C MOJAEISAMHM KpPUCTAJUIMYECKMX PEUIETOK HEOpPraHMYeCKUX BELIECTB — METAJUIOB U
HeMeTaJsIoB (rpadura U anmasza), CIOKHBIX BELIECTB (XJOpUAA HATPHS), UCCIEIOBAHUE 3aBUCHMOCTU
CKOPOCTHM  XMMMYECKOW  peakIuu OT  BO3AEHCTBHS  PAa3MYHbIX  (PAKTOPOB, HCCIIEOBaHHE
AJIEKTPONIPOBOTHOCTH PAaCTBOPOB BEIIECTB, TIPOIECCa TUCCOIMAIMK KHCIOT, WIeNoYe u  coJiei
(BO3MOXXHO HCIOJIb30BaHME BHUAEO MAaTEPUANIOB), MPOBEACHUE OMNBITOB, WILTIOCTPUPYIOIIUX TMPHU3HAKH
MPOTEKAaHUs PEaKIMid MOHHOro oOMeHa (0Opa3oBaHHME OCaJKa, BBIIEJICHUWE Ta3a, 0Opa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLINX HMPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaklUuil (rOpeHue, peakiuu
pa3oKeHUs, COCAMHEHUS), paclo3HABAaHHE HEOPTAaHWYECKHX BEHIECTB C IOMOIIBIO KadeCTBEHHBIX
peaKIMii Ha HOHBI, pelICHHE HKCIIEPUMEHTAIBHBIX 33/1a4.

Paznen 2. Hemerasuibl U uX coeqnHenns (25 4).

1. O6mas xapakTepucTuka XuMmudeckux 31eMeHTOBV || A-rpynnel. I'asorenst (4 ).

OObmiass xapaktepucThka TajmoreHoB. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBbIE CTENEHU
okucnenus. CtpoeHue U GU3NIECKUE CBOMCTBA MPOCTHIX BEIIECTB — TaJIOTCHOB. XUMHYECKUE CBOMCTBA
Ha MpuMepe XJiopa (B3auMOAEICTBUE ¢ MeTaJIaMH, HEMETaJIaMu, 1ejo4aMu). XjaopoBoaopoa. ComsiHas
KHCIIOTAa, XMMHUYECKHE CBOMCTBA, IMOJydeHHEe, MpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJAa Ha
OpraHu3M uejoBeKka. BaxkHeilne XJI0puasl U UX HAX0XKACHHUE B IPUPOJIE.

2. O0mas xapakTepucTiuka 3j1eMeHToB VIA-rpynmnsi (6 ).

Obmas xapakrepuctuka 31eMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEpHbBIE
crenieHn okucieHus. CrtpoeHne M (U3MUECKHE CBOWCTBA MPOCTHIX BEIIECTB — KHCIOPOJAa M CEpHI.
AnnorponHeie  MOAM(HKAIIMM KHUCIOpOAa U cepbl. XHUMHUYECKHE CBoOMcTBa cepbl. CepoBoaopo,
cTpoeHHe, (u3MUecKue M XuUMHUYeckue cBoMcTBAa. OKCHIABI cepbl KaK IMPEeACTaBUTENH KHCIOTHBIX
okcumoB. CepHasi KUCIIOTa, PU3NYECKUE M XUMHUYECKHE CBOWCTBA (OOIIHME KaK MPEICTaBUTEINs Kiacca
KHCIOT U crneurduyeckue). XUMUYECKHE peaKkluu, JIeKallue B OCHOBE IPOMBIIUIEHHOrO crocoba



MOJy4eHUs1 CEpHOU KHUCHOTHI. [IpumeHeHue cepHoi KUCIOTHL. CONM CEpHOM KHUCIOTHI, KaueCTBEHHAas
peakuus Ha cynbdar-uoH. Haxoxaenue cepbl U e€ coequHEHUI B Mpupoae. XUMHUYECKOE 3arps3HeHHe
OKpY’)KaloIllel Cpellbl COEAMHEHUSIMU Cepbl (KUCIIOTHBIE JOXKAM, 3arpsA3HEHHE BO3JyXa U BOJIOEMOB),
CHOCOOBI ero NMpeA0TBpAalleHHUS.

3. O0mas xapakTepucTUKa 3jieMeHTOB VA-rpynnsl (7 4).

OO6mas xapakTepucTuka 3eMeHTOB VA-rpymnmbl. OcOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTepHbIE
CTENIEHU OKHUCICHHs. A30T, paclpoCTpaHEHHE B NpUPOAC, (PHU3MUECKHE U XHUMHYECKHE CBOWCTBA.
KpyroBopor a3zota B mpupome. AMMHAK, €ro (U3NYECKHE U XHUMUYECKUE CBOMCTBA, MOJyUYCHHUE H
npuMeHerre. Coim aMMOHUS, UX (U3UYECKHE M XMMHUYECKUE CBOWCTBa, mpuMmeHeHue. KauectBeHHas
peakius Ha MOHBI aMMOHHUSA. A30THasl KUCJIOTa, €€ mojiyueHue, (PU3NYecKue U XMMUYECKHE CBOWCTBA
(oOmme Kak TMpencTaBHTENS Kiacca KHCIOT M cnenuduueckue). Mcrnonp3oBaHHEe HUTPATOB M COJEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX yH0OpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKpYXKalollel cpebl
COCAMHEHUSIMH a30Ta (KHCIOTHBIC JIOKIH, 3arpsA3HEHHE BO3/1yXa, MOYBBI M BOAoEMOB). Docdop,
annotponnblie Mogudukanuu docdopa, dusmueckne u xumuueckue coiictBa. Okcun ¢ocdopa (V) u
dbocdopHas kucnora, puU3NIECKUE W XUMHUYECKHE CBOMCTBa, moyrydeHue. Mcmonp3zoBanue ¢ocdaror B
KauecTBE MUHEPAIbHBIX YI0OpEHUH.

4. O6mas xapakrepucTuka 3j1eMeHToB IVA-rpynnsi (8 u).

Oco0OeHHOCTH CTPOEHHUS aTOMOB, XapaKTEepPHbIE CTEINEHU OKHUCICHHUSA. YTJIEpOJ, aIJOTPOIHBIE
MOTU(UKAINK, PACIpPOCTpaHEHHE B MNpHUPOJE, (PHU3MUECKHE W XHMHYECKHE CBOMCTBA. AJcopOuus.
KpyroBopor yrnepona B mpupone. Oxkcuasl yriaepoaa, ux (u3nueckue U XUMHUYECKHE CBOMCTBA,
JIeIICTBHE HA KUBbIE OPTaHU3MBbl, IOJyYEHUE U IPUMEHEHUE.  DKOJIOTMYECKUE TPOOIIEMBI, CBSI3aHHBIE C
okcuaoM yriepoaa (IV), runoresa rmo0anbHOr0 NOTEIMJICHUS KJIMMaTa, MapHUKOBBIA AP deKT. YroapHas
KHCJIOTa U e€ CoNM, X (pu3muecKkue M XMMUIECKHUE CBOICTBA, MMOydyeHHE U puMeHenne. KayectBeHHas
peaknust Ha KapOoHaT-WOHBI. lcmonp3oBaHMe KapOOHATOB B OBITY, MEAMLMHE, MPOMBIIUICHHOCTH U
CEJIbCKOM XO35MCTBE.

IlepBoHauanbHBIe MOHATUS 00 OPraHUYECKMX BELIECTBAX KaK O COEAMHEHUSX yriepojaa (MeTaH,
9TaH, STUJIEH, alleTUJIEH, 3TaHOJI, TIIMIEPUH, YKCYCHas KucioTa). [IpupoHble HCTOYHUKH YITIEBOJA0PO/IOB
(yrosnp, npupoaHbIM ra3, HedTh), HPOAYKTHl HX TNepepaboTku (O€H3UH), MX pojib B OBITY U
MPOMBIIITIEHHOCTH. [loHsTHE 0 OMOJIOrMYECKH Ba)KHBIX BEILECTBAX: XKHUpPax, OeNKax, yrieBoJax — U UX
POJIM B XKHU3HU YeloBeka. MarepuaabHOE €IMHCTBO OPraHMYECKMX U HEOPIraHUYECKUX COCIUMHEHHH.
Kpemuuii, ero ¢pusndeckre 1 XuMHUYECKHE CBOMCTBA, MOTy4eHHE U TpuMeHeHrne. CoelMHEeHUs: KpeMHUS B
npupoge. OOmume npexacraBieHuss 06 okcune kpemHus (IV) um kpemHueBoil kucnorte. CUIMKAThl, UX
UCIOJIb30BaHWE B OBITY, B IPOMBILIUIEHHOCTH. BajkHelIine CTpOWTENbHbIE MaTepHalibl: KepamHuKa,
CTEKJIO, LIEMEHT, OeTOH, >kene300eToH. IIpoGiiembl 6€30MacHOr0 HCMOIb30BaHUS CTPOUTEIBHBIX
MaTepUajIoB B MOBCEAHEBHON KU3HU.

Ilpakmuueckue pabomoi:

Ne 2 «llonyuenue consanou KUCI0mul, U3yUeHUe e€ CGOUCMEB),;

Ne 3 «llonyuenue ammuaka, usyuenue e2o C8OUCME),

Ne 4 «llonyuenue yenexucnoeo 2asza. Kauecmeennas peakyusi Ha KapOOHAmM-Uon»;

Ne 5 «Pewenue sxcnepumeHmanvuwix 3a0ay no meme «Basicneriviue nememanivt u ux coeOUHeHUsL.

Xumuueckuii IKcnepumenm:

U3y4eHHe 00pa3lioB HEOPTaHUYECKUX BEIECTB, CBOMCTB COJSIHONW KHUCIIOTHI, MPOBE/IEHNE KauyeCTBEHHbBIX
peaknuii Ha XJIOpUA-UOHBI U HAOIIOIeHHE MPU3HAKOB UX MPOTEKAHUS, ONBITHI, OTpaXkarolye Gu3ndecKue
U XMMHUYECKHE CBOICTBA raJIoOT€HOB U MX COEAMHEHUH (BO3MOXHO HCIOJIb30BaHHE BUIECOMATEPHUAJIOB),
O3HaKOMJIEHHE ¢ oOpa3laMu XJOpPHIOB (TaJIOTEHHUJIOB), O3HAKOMJIEHHE C oOpasnamu cepbl U eé
COCTMHCHHUSAMHU (BO3MOYKHO WCIIOJb30BAaHUE BHCOMATEPUATIOB), HAOIIOJCHHE TMpoliecca OOyTrIIMBaHUS
caxapa IIOJ JEHUCTBHEM KOHLICHTPUPOBAHHOM CEPHOM KHUCIIOTHI, WM3y4YEHHE XUMUYECKUX CBOWCTB
pa30aBiIeHHON CEpHOU KHCIOTHI, IPOBEJICHNE KAaueCTBEHHOW PEaKIMM Ha Cynb(aT-uoH U HaOIoJIeHue
nmpu3HaKa e€ MpoTeKaHusl, O3HAKOMIICHUE ¢ (PU3NIECKIMH CBOWCTBaMU a30Ta, pochopa U ux coeAMHEHUN
(BO3MOXHO HCIIOJIB30BAaHKME BHACOMATEPUATIOB), OOpa3lamMu a30THBIX U (OChHOPHBIX YIOOpPEHUH,



MoJTyYeHue, coOHMpaHHe, Paclo3HaBaHWE W U3YyUCHHE CBOMCTB aMMHaKa, MPOBEICHHE KAayeCTBEHHBIX
peakiuii Ha MOH aMMOHHUS U (ocdaT-uOH M U3ydeHHME NPU3HAKOB UX MPOTEKaHUs, B3auMoJeicTBUE
KOHLEHTPUPOBAHHON a30THOM KHCIOTHI C MEIbI0 (BO3MOXHO HCIOJb30BaHUE BUIEOMATEPHUAIIOB),
U3yuyeHHe MoJeliell KpUCTAJUIMYECKMX pemeéTok anmMasa, rpadura, ¢yiuiepeHa, O3HAKOMIIEHHE C
MPOIIECCOM aaCOPOIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM NPOTHUBOTa3a,
[OJydyeHHe, cOoOUpaHue, paclio3HaBaHME M H3yYeHHE CBOWMCTB YIVIEKUCIIOIO ras3a, IIpOBEJECHUE
KAueCTBEHHBIX peakUuii Ha KapOOHAaT M CWIMKAT-HOHbl M M3Y4YEHHE IPU3HAKOB MX NPOTEKaHUS,
O3HAaKOMJICHHE C NMPOAYKLIHEH CHJIMKAaTHOM IPOMBIIUICHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIBHBIX 3a/1a4 I10
TeMe «BakHelue HeMeTaulbl U UX COSIUHEHUS.

Paznen 3. Mertasibl u ux coenunenus (20 ).

1. O6uue cBoiicTBa MeTaJLJIOB (4 4).

OO0miast xapakTepUCTUKA XUMHUYECKUX AJIEMEHTOB — METAJUIOB HAa OCHOBAaHHUU HX IOJIOKEHUS B
[lepuonnueckoil cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crpoeHusi atomoB. CTpoeHue
MeTauIoB. MeTamnyeckas CBsi3b M METaUIMUECKas KpUCTAJUTMYecKas pemérka. DIeKTPOXUMUYECKUM
psan HampsbKeHH MetauioB. Du3MYeckre M XUMHUYECKHe cBoWcTBa MeTayyioB. OOmiue crnocoOsl
nostydeHus: MeTaiioB. [IoHSITHE O KOPPO3UM METAILIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOPPO3HUHU.
Crnnagsl (CTallb, 4YyT'YH, JIOPATIOMUHUMN, OpOH3a) U UX MPUMEHEHHE B OBITY M MPOMBIIUICHHOCTH.

2. BaxkHeiime MeTaJlJIbl M UX coequHenus (16 4).

[llenounble Metamibl: nosiokeHue B llepuonumueckoit cucrteme xumudeckux snemeHtoB [ .
MeneneeBa, CTpO€HHUE UX aTOMOB, HaXOXACHUE B Mpupoje. Ou3nyueckre U XUMHUYECKHE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATPUS U Kanus. [[puMeHeHue mIeI0UHbIX METaIOB
U UX COCMHECHUM.

[[lenoyHO3eMeNbHBIE METAJIBI MarHuii W KalpliMidi: mnosioxkeHue B Ilepuogmyeckoil cucreme
XUMHYECKUX 35ieMeHTOB [l. V1. MeHeneeBa, CTpoeHHE UX aTOMOB, HaXOK/JI€HHE B pupojie. Pusznueckue
U XUMHUYECKHE CBOMCTBa MarHus M Kaiblus. BaxHeilmue coeanHeHUs Kanblus (OKCHI, THAPOKCHI,
conu). JKEcTKkocTh BOJbI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepuoanueckoil cucreMe xumuueckux snemeHToB [[. M. Menneneesa,
CTPOGHHE aToMa, HaxoXJAeHue B Tmpupoje. DuU3MUECKHEe U XUMHUYECKHE CBOWMCTBA aFOMHUHUS.
AmM@oTepHbIe CBONCTBA OKCHJIA U TUPOKCUA ATFOMUHUSA.

Kenezo: monoxenne B Ilepuomnueckoit cucrteme xumuueckux snmemeHToB J[. M. Menneneena,
CTPOEHHE aToMa, HaxokJeHue B mpupoae. dusmyeckue U XUMHUUYECKHE CBOMCTBa xkene3a. OKCuuabl,
ruapokcuabl u conu xenesa (I1) u xenesa (I11), ux cocras, cBoiicTBa U MOJTyuEHUE.

Ilpakmuueckue padomot:
N 6 «)Kécmkocmob 600bl u Memoovl e€ ycmpaneHusy,
Ne 7 «PewieHue sKkcnepumeHmanbHulx 3a0ay no meme « Basicnetiviue memannvt u ux coeOuHeHus».

Xumuueckuii IKcnepumenm:

O3HaKOMIJICHHE ¢ 00pa3IaMy METAJUIOB U CIUIABOB, UX (PU3MYECKUMHU CBOMCTBAMH, U3YICHHE PE3YIIBTATOB
KOpPpO3UH METAIIOB (BO3MOXKHO HCIOJIB30BaHUE BUIACOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOACHCTBUS
OKCHJIa KaJbIMs W HATPHUS C BOJOW (BO3MOXHO WCIIOJB30BAaHUE BHICOMATEPHATIOB), HCCIICIOBAHHE
CBOMCTB JKECTKOM BOJBI, NpoOIlecca TOPEHHUs Kejle3a B KHUCTIopojae (BO3MOKHO HCIHOIb30BaHUE
BHJICOMATEPHAIIOB), TPHU3HAKOB IPOTCKAHWS KAYeCTBEHHBIX pEaKIWii Ha HWOHBI: MarHus, KaJbIIHs,
amomuHus, 1uHKa, skene3a (II) m xemeza (III), memu (II), mabmiomeHue W oOmMHMCAHHME MPOIECCOB
OKpalTMBaHUs IUIJAaMCHHM HWOHAMH HATpUs, Kalusd ©W  Kajdblusd (BO3MOXXHO  HCIIOJIb30BaHUC
BUJICOMATEPHAIIOB), UCCIIEIOBaHNEe aM(DOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS U TUAPOKCUAA IIUHKA,
peleHre YKCIIePUMEHTaIBHBIX 3a71a4 10 TeMe «BakHeIie MeTaubl 1 UX COCTMHECHUS.

Pasznen 4. Xumus u okpykawomas cpeaa (3 4).
1. BemiecTBa 1 MaTepHaJIbl B IOBCETHEBHOM KIU3HM YeJioBeKa (3 4).
BemectBa n Mmatepuainbsl B TOBCEAHEBHOM KHU3HH YesloBeKa. be3onmacHoe MCIob30BaHUE BEIIECTB U



XUMHAYECKHUX peakiuii B ObITy. IlepBasi moMOIIb MPH XMMUYECKHX 0XKOTaxX M OTPABJICHHUSX.
XUMHUECKOe 3arpsi3HEHHE OKpYXKaroleil cpepl (IIpeesibHas JoIycTUMasi KOHIIEHTPalus BEIIECTB,
nanee — [1/1K). Posib XUMuM B pelieHHH SKOJIOTHYECKUX MTPOOIIEM.
Xumuueckuii IKCnepumenm:
u3ydeHue o0pas3loB MaTepHaIoB (CTEKIIO, CIUIaBbl METAIIOB, IOJIMMEPHbIE MAaTEPUAIIBI).

Mesicnpeomemmsbie c8a3U:

Peanmzanus MexnpeaMETHBIX CBs3el NPU H3yYeHHWH XHMUU B 9 Kjacce OCYHIECTBISICTCS depes
HCIIOJB30BAaHUC KaK O6H_[I/IX CCTCCTBCHHO-HAYUYHBIX HOHSITI/II;'I, TaK U HOHSITI/If/'I, ABJIAIOIUXCA CUCTEMHBIMHA
IUISL OTAEIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITHKJIA.

Obwue ecmecmeenHo-HayuHble NOHAMUA. HAYYHBINH (AKT, TUIIOTE3a, 3aKOH, TEOpHs, aHAIN3, CHHTE3,
Kiaccu(uKanus, MepHOAUNYHOCTh, HAOIIOJCHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, M3MEPEHHE, MOJICIb,
SIBJICHHE, TTAPHUKOBBIN A (EKT, TEXHOIOTHUS, MaTEPUAIIBI.

@Qusuxa: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEHUTPOH, WOH, HYKIWJ, W30TOIbI, PaJUOAKTHBHOCT,
MOJICKYyJIa, JJIEKTPHUECKUH 3apsij, NPOBOJHHUKH, TOJTYIPOBOJHHUKH, JUIJICKTPHKH, (HOTODIIEMEHT,
BEIIECTBO, Telo, OO0BEM, arperaTHOe COCTOSHUE BEIIECTBA, Tra3, pPacTBOP, pPacTBOPUMOCTH,
KpucCTaJJIn4CCKas pCHIéTKa, CIIJIaBBbI, (1)I/I3I/I‘~I€CKI/IC BCJIIMYMHBI, CAWHHUIIBI HW3MCPCHHA, KOCMHUYCCKOC
IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b61, ComHIIe.

Buonoeus: porocunres, npixanue, ouocdepa, sKocucTeMa, MUHEPAIbHBIE yI0OPEHHUS, MUKPO3JIEMEHTHI,
MaKpOAJIEMEHTBI, TUTATEIbHBIC BEIICCTBA.

T'eocpagpus: atmocdepa, ruapocdepa, MUHEPATBI, TOPHBIE TIOPOJIBI, MOJIE3HBIE MCKOIAeMbIE, TOTUIHBO,
BOJIHBIC PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbI OCBOEHUA YYEBHOI'O ITIPE/IMETA

OcBoenne ydyeOHOTO TpenMera «XWMHsS» Ha YPOBHE OCHOBHOTO OOIIETr0 OOpa30BaHUS JIOJKHO
00ECIIeYHTh JIOCTHKCHHUE CICIYIOIUX O0YYAIONUMHUCS JIMYHOCTHBIX, METAIIPEIMETHBIX U TPEIMETHBIX
pe3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATbHI
JINYHOCTHBIE Pe3yJbTaThl OCBOEHUS MPOrpPaMMbl OCHOBHOI'O O0IIEro 00pa3oBaHMs JOCTUTAIOTCS B XOJI€
Oo0y4eHHs XUMHHM B €IWHCTBE Y4YeOHOW W BOCIMTATEILHOW JESATEIBHOCTH B COOTBETCTBUHU C
TPaJULIAOHHBIMA POCCUHCKMMHU COLMOKYJIBTYPHBIMH UM  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMU,
MPUHATHIMU B OOIECTBE MPaBHJIAaMU 1 HOPMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMUSA,
CaMOPa3BUTHUS U COLMATM3ALUN O0yUarOIUXCA.
JIMYHOCTHBIE PE3YNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LIEHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
YacCTH:

1) IIaTpHOTHYECKOT0 BOCIIUTAHMSI:
® [[EHHOCTHOT'O OTHOILIEHHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UICTOPUYECKOMY U HAy4YHOMY HaCJIEIHIO,
MOHMMAaHMsI 3HAUYEHUS XMMUYECKOH HayKd B >KM3HM COBPEMEHHOIO OOIIEeCTBA, CIOCOOHOCTH BIAJCTh
JIOCTOBEPHOH WH(pOpMaLuell O TMepeloBBIX JOCTHKECHUSAX M OTKPBITUSX MHPOBOH M OTEYECTBEHHOMH
XMMHUH, 3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUAX 00 yCTpoiicTBE MUpa U 0OIIECTBA;

2) rpaIaHCKOI0 BOCIIUTAHUS:
® IIPEICTABJIICHHS O COLMAIBHBIX HOpPMax M IpaBUiIaX MEXJIMYHOCTHBIX OTHOLICHMM B KOJIJIEKTHUBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  OOIIECTBEHHO IMOJE3HOW, Yy4eOHO-MCCIIEN0BATEIbCKOM,
TBOPYECKOH M Jpyrux BUAAX JESITEIbHOCTH, TOTOBHOCTH K pa3HOOOpa3HOW COBMECTHOW NEATEIbHOCTH
IIpU  BBINOJHEHUM Y4YeOHBIX, IO3HABATENbHBIX 3a/a4, BHINOJHEHUH XUMHUYECKHX DSKCIIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIOHHMMAaHMIO M B3aUMOIIOMOILM B IpOLECCE 3TOM
y4eOHOM J1eATeIbHOCTH, TOTOBHOCTU OLEHMBATh CBOE MOBEJEHUE U IMOCTYNKH CBOUX TOBApHUIIEH C
MIO3ULMN HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIIEICTBUN OCTYIKOB;

3) lleHHOCTH HAYYHOTI'O MO3HAHMS:
® MUPOBO33PEHYECKUE TIPEACTABICHUS O BEIIECTBE M XUMUYECKOW pEaKUUU, COOTBETCTBYIOLIME
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH M COCTABIIAIOLIME OCHOBY JUIS IOHMMAaHUs CYIIHOCTH HAYyYHOM
KapTUHbl MHpa, MpPEJCTaBIeHHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS HPUPOIBI, B3aUMOCBS3AX
YeJI0BEKa C IPUPOAHON CPEAOH, O POJIM XMMHH B ITO3HAHUM 3THX 3aKOHOMEPHOCTE;
e [03HaBaTe/IbHbIE MOTUBBI, HAIIPABJICHHbIE HA MOJYyYEHHE HOBBIX 3HAHUN MO XUMHMH, HEOOXOAUMBIE IS
00BsICHEHHS HAOJI0Ja€MBIX MIPOLIECCOB U SIBJICHUM, 03HABATEIbHON, NH()OPMALIMOHHON U YNTATENILCKON
KYJIbTYpbl, B TOM YHCJI€ HAaBBIKOB CaMOCTOSTEIbHOM pabOThl ¢ Y4eOHBIMH TEKCTaMHM, CIIPaBOYHOMN
JUTEPaTypOH, JOCTYIHBIMU TEXHUYECKUMH CPEACTBAMU HH(OPMAIIMOHHBIX TEXHOJIOTUH;
e yHTEpeC K OOyYeHHI0O U T[O3HAHMIO, JIIOOO3HATENBHOCTh, T'OTOBHOCTb M  CIOCOOHOCTH K
caM000Opa30BaHUIO, TPOCKTHOM M WCCIENOBATEILCKOW JCATENHHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) ®opMupoBaHHs KYJbTYpPbI 310POBbS:
® OCO3HAaHHE LIEHHOCTH J>KU3HHM, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3JI0pPOBBIO, YCTAaHOBKHM Ha
310pOBBIM 00pa3 >KU3HH, OCO3HAHUE IOCIEJICTBUN M HENpPUSTHE BPEIHBIX MPUBbIUEK (YMOTpeOseHus
aJIKOT0JIs, HAPKOTUKOB, KYpEHHsI), HEOOXOAUMOCTH COOJIOACHUS MPaBUIl OE30MIaCHOCTH NPU 0OpalleHHH
C XUMHUYECKUMHU BEIIECTBaMU B OBITY U peabHOM KU3HU;

5) Tpy10BOro BOCIIUTAHUA:
e MHTEpEC K MPAKTUYECKOMY M3Y4EHHUIO Mpodeccuil U Tpyda pa3iIMyHOro Poja, YBaXEHUE K TPyAy H
pe3ysibTaTaM TPYIOBOM JEATENbHOCTH, B TOM UYHMCIIE HAa OCHOBE NPUMEHEHUS MPEIMETHBIX 3HAHWUM I10
XMMHHU, OCO3HaHHbI BbIOOp MHAMBHUIYalbHOH TpPAaeKTOPUM NPOJOJDKEHHS O0pa3oBaHHUA C Y4ETOM
JMYHOCTHBIX MHTEPECOB M CIOCOOHOCTHM K XHUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
ycrnemHo mnpodecCHOHAIBHOW AEATENbHOCTH M pa3BUTHS HEOOXOAMMBIX YMEHMH, TOTOBHOCTh



aIanTUPOBAThCs B MpodeccoHABHOM cpefie;

6) 9K0J10ruN4YecKOro BOCIUTAHMS:
® DKOJIOTHUYECKH IeTIeCO00pa3HOe OTHOIICHHE K MPUPOJAC KaK UCTOYHHUKY KM3HU Ha 3eMJjie, OCHOBE €&
CYLIECTBOBAHMSI, TOHMMaHUE LEHHOCTU 3I0pPOBOro M Oe3omacHOro olpa3a >KU3HU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (U3MYECKOMY U TIICUXHYECKOMY 3J0POBBIO, OCO3HAHUE IICHHOCTHU
coOnroieHusT TpaBuJl O€30MIacCHOrO MOBEACHUA NpU paboTe C BELIECTBAMH, a TaKXKe B CHUTYalUsX,
YTPOKAKOIIUX 3J0POBBIO U KU3HH JIFOACH;
® CIIOCOOHOCTH MPUMEHSTH 3HAHUS, IOJydyaeMble MTPU U3y4YEHUU XUMUH, IJI PEIICHUs 3a/1a4, CBSI3aHHBIX
C OKpYXKaroLEld NPUPOJHON CpeNoH, I MOBBILICHHUS YPOBHSA JKOJOTMYECKOW KYJIbTYPbI, OCO3HAHUS
rJ1I00aTBFHOTO XapakTepa HKOJIOTHUECKUX MPoOJieM U MyTel UX pelIeHUs MOCPEICTBOM METOJI0B XHUMHH,
3KOJIOTUYECKOTO MBILIJIEHUS, YMEHUS PYKOBOACTBOBATbCA UM B MO3HABATEIbHOM, KOMMYHUKAaTUBHON U
COLIMAJIBHOM MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI
B cocraBe MeranpeaMETHBIX pPe3y/lbTaTOB BBIACIAIOT 3HAYUMBIE A (POPMHUPOBAHUS MHUPOBO33PEHUS
o01IeHayYHbIe TOHATHS (3aKOH, TEOpHUs, NIPUHIIMI, TUIIOTe3a, (PaKT, cucTeMa, MpOoLEcC, SKCIEPUMEHT U
JpyToe.), KOTOPBIE HCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETAX U IMO3BOJISIOT HA OCHOBE
3HaHUI U3 ATUX MpPEeaIMETOB (OPMUPOBATH INPEACTABIEHUE O LEJIOCTHOM HaydHON KapTHHE MHpa, U
YHHUBEpCaJbHble yueOHblE NEWCTBUS (IO3HABAaTENIbHbIE, KOMMYHUKATUBHbIE, PETYISATUBHbBIE), KOTOpHIE
obecneynBaOT (OPMUPOBAHUE TOTOBHOCTH K CaMOCTOSTEIIBHOMY IUIAHUPOBAHUIO U OCYLIECTBICHHIO
y4eOHOH eI TeTbHOCTH.
ITo3HaBaTebHBbIE YHHBepcAJIbHbIe Y4eOHbIe el CTBHUA:

1) ba3zoBble JJoru4ecKue JelcTBUS:
® YMEHHUs HCIOJIb30BaTh NPUEMBI JIOTHUECKOTO MBIIIJIEHHUS] IPU OCBOCHUM 3HAHUI: PACKPHIBATh CMBICI
XUMHUYECKUX MOHATHH (BBIACNIATh MX XapaKTepHble NPU3HAKH, YCTaHABIMBATh B3aUMOCBS3b C JPYTUMU
MOHATUSIMH), HCIOJb30BaTh IMOHATUS U1 OOBSCHEHUS OTIENbHBIX ()aKTOB W SBJICHUH, BBIOMpAThH
OCHOBaHUSI M KpHUTEPUH Ul KIaCCUPHUKAUM XHUMHUYECKUX BELIECTB W XHUMUYECKUX PpEaKIHi,
yCTaHaBJIMBaTh MPUYUHHO-CIEACTBEHHBIE CBA3M MEXIY OOBEKTaMH H3y4Y€HHs, CTPOUThH JIOTHYECKUE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHbIE, 10 aHAJIOTUH), 1€1aTh BHIBOJIBI U 3aKIIOUCHHUS;
e YMEHHME NpPUMEHATh B Tpolecce TMO3HAHUA NOHATUS (IPEeIMETHble M  MeTalpelIMEeTHbIE),
CHUMBOJINYECKHUE (3HAKOBBIE) MOJIENH, UCIIOJIb3yEMbIE B XUMHUHU, TPEOOPA30BHIBATh IIUPOKO MPUMEHSIEMbIE
B XMMUHU MOJEJIbHBIE MPEJICTABICHUS — XUMHUYECKUH 3HAK (CUMBOJI 3J€MEHTa), XUMU4eckas popmyna u
YpaBHEHHE XUMHUYECKOW peaklUuu — MpH pPELIeHUH Yy4yeOHO-TO3HABAaTENbHBIX 3a/ady, C Y4ETOM 3THUX
MOJIETIbHBIX IPEACTABICHUI BBIABIATH W XapaKTEPU30BaThb CYILECTBEHHBIE INPU3HAKK H3Y4aeMBbIX
O0OBEKTOB — XHMMHUYECKHX BEIIECTB W XHUMHUYECKUX pEaKIMW, BBIBISATH OO0IIME 3aKOHOMEPHOCTH,
IIPUYHUHHO-CJIEICTBEHHBIE CBSI3U U IPOTUBOPEUNS B U3Y4aEMBbIX IIPOLIECCAX U SBICHUSAX.

2) ba3oBble Hccie10BaTe/IbCKUE TeliCTBUS:
e YMEHHE HCIOJIb30BaTh IMOCTaBJICHHBIE BONPOCHI B KAaueCTBE MHCTPYMEHTA IIO3HAHHA, a TaKXKE B
KauecTBE OCHOBBI Il (OPMUPOBAHMSI THUIIOTE3Bl IO TMPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYKJICHU;
e IpUOOpEeTEeHHEe OMbITa MO MJIAHUPOBAHUIO, OPraHU3ALMU U MPOBEICHUI0 YYEHHUECKUX IKCIIEPHUMEHTOB,
yMeHue HalmoJaTh 3a XOAOM IpoIecca, CaMOCTOSTEIbHO IPOTHO3UPOBATH €ro pe3yibTar,
dbopMynrpoBath 0000II€HHS W BBIBOABI IO pe3yJbTaTaM IPOBEIEHHOTO OIBITA, HCCIEAOBAHUSA,
COCTaBJISATh OTYET O MPOJIETaHHON padoTe.

3)Pabora ¢ undopmanmueii:
e yMEHHME BBIOMpaTh, aHAIM3UPOBATH W HWHTEPHPETHPOBATh MH(OPMAIMIO PA3IUYHBIX BUAOB U (popMm
IIPEJCTABICHUS, MOJIy4YaeMYI0 M3 pa3HbIX HCTOYHMKOB (HAay4HO-NONYJISIpHAS JINTEpaTypa XMMUYECKOIO
coJiep KaHusl, CIpaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHWBATh MPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;
e YMEHHE MPHUMEHATh pa3IMyHble METOABl W 3alpochl MPH TOUCKE U OTOope HHpopMaruu u
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIMMBIX [UI BBINOJHEHHs] Y4YeOHBIX M IO3HABATENIBHBIX 3a/ad



ONpeNeIEHHOrO  THIA, MPHOOpETeHHWEe OmblTa B OOJIACTH  HUCMOJNb30BaHUS  HMH(GOPMAIIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJaJeHUE KyJIbTypOoll aKTUBHOI'O HCIOJb30BAHUS Pa3IMYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSTEIILHO BBIOMPATh ONTUMAIBHYIO (OpMy IpeacTaBieHus HHPOpMauu 1
WUIIOCTPUPOBATh pelIaeMble 3aJjauyd HECIOXXHBIMU CXEMaMM, JuarpaMMaMu, Apyrumu (opMamu
rpaduKu U UX KOMOUHAIUSAMU;

e YMEHME HCIOJIb30BaTh M aHAIM3MPOBATH B Ipoliecce YU4eOHOH M HCCIIeOBATENIbCKOM NesSTeIbHOCTH
MHGOPMALMIO O BIMSHUHM MPOMBIIIJICHHOCTH, CEJICKOTO XO34HWCTBA W TPAHCIOPTa Ha COCTOSHUE
OKpY>Karolle MpUpOHON Cpebl.

KoMMyHHKAaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

e yYMEHHUs 337aBaTh BONPOCH! (B XOJI€ AUaiora U (WiIM) JUCKYCCHM) IO CYLIECTBY OOCYXIaeMON TEMBI,
bopMynupOBaTh CBOM MPEAJIOKEHNS OTHOCUTENIBHO BBIITOJIHEHUS IPEIOKEHHON 3a/1a4uu;

® YMEHHUs TMPEACTaBIATh IIOJyYEHHBIE pPE3YyJbTaThl I103HABATEJIbHON JE€ATEIbHOCTH B YCTHBIX U
MUCHbMEHHBIX TEKCTaX; JeNaTh MPE3EHTAIMI0 PEe3yJbTATOB BBINOJIHEHUS XUMHUYECKOTO SKCIIEpUMEHTA
(;1abopaTtopHOTO OmBITAa, JTA0OPATOPHOH pabOTBI MO HWCCICAOBAHUIO CBOWCTB BEIIECTB, YYCOHOTO
MIPOCKTA);

® yMEHUsI y4yeOHOro COTpPYJIHHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOW IIO3HABAaTEJIbHOW U
HCCJIEIOBATENLCKON JAESITEIbHOCTA MPHU PELICHHH BO3HHUKAIOUIMX MPOOJIEeM Ha OCHOBE y4é€Ta OOIIuX
MHTEPECOB U cOrjlacoBaHusl mo3uuuil (oOcCyxneHusi, OOMEH MHEHUSMH, «MO3TOBbIE IITYPMBI»,
KOOpJMHAIIMSI COBMECTHBIX JAEWUCTBUN, ONpEJEIeHWE KPUTEPHEB IO OIEHKE KayecTBa BBHIMOJIHEHHOU
paboTHl U ApyTHE).

PeryasiTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUS:

® YMEHHME CaMOCTOSITEIbHO ONpPENeNsATh LENU  JACSITEIbHOCTH, IUIAHUPOBaTh, OCYLIECTBIIATD,
KOHTPOJHMPOBAaTh U HPU HEOOXOIUMOCTH KOPPEKTHPOBATh CBOIO JESATEIBHOCTh, BBHIOMpaTh Hamboiee
s pexTUBHBIE CTIOCOOBI pelIeHUsT YUeOHBIX U MTO3HABATENBHBIX 33/1a4, CAMOCTOSITEIIBHO COCTABISATh WIH
KOPPEKTHPOBAThH MPEUIOKEHHBIN AJITOPUTM JIEMCTBUI NPU BBINOJIHEHUH 3a/laHUM ¢ y4ETOM IMOTyYSHHS
HOBBIX 3HaHMN 00 wW3ydaeMblX OOBEKTaX — BEIIECTBAX W PEAKIMSIX, OLIEHUBATh COOTBETCTBHE
MOJYYEHHOTO pe3ysibTaTa 3asBICHHOW LeNH, yMEHHE HCIOJIb30BaTh W aHATU3UPOBATh KOHTEKCTHI,
npeJiaraéMble B YCJIOBUU 3aaHUM.

NPEAMETHBIE PE3YJIbTATHI
B cocraBe mpenMeTHBIX pe3ylbTaTOB MO OCBOSHHUIO 00S3aTENHOTO COJIEP’KaHUs, YCTAHOBICHHOTO
JTaHHOM (eaepanbHOl padoueil MporpaMMO, BBIIETISIOT: OCBOSHHBIE O0YYaIOIIMMUCS HAayYHbIE 3HAHUS,
YMEHHUSI U CTIOCOOBI IEHCTBUH, criennduueckue s MpeAMeTHON 00nacTu « XUMUs», BUABI A€ITeIbHOCTH
[0 TOJYYEHHI0 HOBOI'O 3HAHMS, €r0 WHTEPHpEeTallH, MPeoOpa3oBaHUI0 M MPUMEHEHHUIO B Pa3IMYHBIX
y4eOHBIX ¥ HOBBIX CUTYAIUsX.
K xoHny o0yuyeHusi ¢ 8 knacce mpeaMeTHble pe3yjbTaTbl HA 0a30BOM YPOBHE JOJIZKHbI
0oTpaxxkaTh CGOPMHPOBAHHOCTD Y 00y4AKOIIUXCH YMEHUI:
® PaCKpBIBaTh CMBICII OCHOBHBIX XUMUYECKUX TTOHATHI: aTOM, MOJIEKYJIa, XUMAYECKUH JIEMEHT, TPOCTOE
BELIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS U HEOAHOPOJHAs), BAJIEHTHOCTh, OTHOCUTEJIbHAS
aTOMHasi UM MOJIEKyJsipHas Macca, KOJIMYECTBO BEUIeCTBa, MOJIb, MOJISIpHAs Macca, MaccoBas A0S
XUMHUYECKOTO DJIEMEHTa B COEIWHEHUHU, MOJSIPHBIM OOBEM, OKCHUM, KHCIOTa, OCHOBAaHUE, COJIb,
ANEKTPOOTPHUIATELHOCTh, CTENEHb OKHMCIEHHS, XMUMHYECKas peaklus, KiIacCU(PHUKalus peakuui:
peaKiuu COCOUHEHHS, PEaKIUU Pa3lIOKEHHUs, pPEaKIHH 3aMeIlIeHUs, peakuuu oOMeHa, JK30- H
SHJOTEPMUUYECKHUE PEAKINU, TEIIOBOW 3(PQEeKT peakiuu, SApO aTroma, DJIEKTPOHHBIN CIIOW aTroma,
aTOMHasi opOuTaNb, paglyc aToMa, XUMUYECKasi CBSA3b, MOJSPHAsl M HEMOJSpHAs KOBAJICHTHAs! CBS3b,
MOHHasl CBSI3b, MOH, KATHOH, aHHOH, PACTBOP, MaccoBasi J0JIsI BellecTBa (MIPOLIEHTHAs KOHIIEHTpalus) B
pacTBope;
® WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUH W NPUMEHSTh ATH IOHATUS TPU
OMMCAHUU BEUIECTB U UX MPEBPALICHU;
® JCIOJb30BaTh XMMUYECKYIO CUMBOJIUKY Ul COCTaBJICHUs (POPMYIT BEIIECTB U YPAaBHEHUNH XUMHUECKUX



peaKuuii;

® OMpE/EATh BAJIEHTHOCTh AaTOMOB JJEMEHTOB B OWHApHBIX COEJUHEHMSX, CTENEHb OKHUCICHHS
JJIEMEHTOB B OWHApHBIX COCIUMHEHUAX, NPUHAAJICKHOCTh BEIIECTB K ONPEACIEHHOMY Kiaccy
coequHeHU 1mo dopMynaM, BUJ XUMUYECKOW CBA3M (KOBAaJEHTHAss U WOHHAs) B HEOPTaHHMYECKUX
COEIMHEHUSX;

e packpbiBaTh cmbica Ilepuoguueckoro 3akona JI. M. MenpneneeBa: NeMOHCTPUPOBATh MOHHUMaHUE
MEPUOINYECKON 3aBUCUMOCTH CBOMCTB XMMHUUYECKUX AJIEMEHTOB OT MX MoJiokeHus B [lepuoanueckoit
CUCTEME, 3aKOHOB COXpPaHEHHUs MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO--MOJIEKYJISPHOTO
yueHus, 3akoHa ABoraapo;

® OIMCHIBATh U XapaKTepu3oBaTh TabauuHyto popmy llepuoanyueckoil cucTeMbl XUMHUYECKHX JIEMEHTOB!
pa3nuyaTh MOHATHUS «TJIaBHas noArpymnmna (A-rpymma)» u «nodouyHas noarpymnmna (b-rpynmna)y», mansie u
0oJbIIME MEepUONbl, COOTHOCUTH OOO3HAueHHUs, KOTopble uMeroTcs B Tabnuie «llepuonnyeckas
cucremMa Xxumuueckux anemeHToB Jl. V1. MeHneneeBa» ¢ 4YMCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHUS
aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsil A1pa, 001ee YUCIIO0 SJIEKTPOHOB U paclpeesieHue ux
I10 3JIEKTPOHHBIM CJI0SIM);

® KJIacCH(PHUIIMPOBATh XUMHUYECKHE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XMMHYECKHE peakiuuu (1o
YHCITY ¥ COCTaBY YYaCTBYIOIIUX B PEAKIIUHU BEIIECTB, IO TETNIOBOMY YD PEKTY);

® XapakTepu3oBaTh (OMHCHIBATh) OOIIME XWMHUYECKHE CBOWCTBA BEIIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/asi ONUCAaHUE NpPUMEpaMHM MOJEKYJSIPHBIX YpPaBHEHUN COOTBETCTBYIOIIMX XUMHUYECKHX
peaKIuii;

e IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX Kauye€CTBEHHOIO COCTaBa, BO3MOXXHOCTHU
MPOTEKAHUS XUMHUECKUX MPEBPAIICHUN B PA3IUYHBIX YCIOBHSIX;

® BBHIUUCIISTH OTHOCHUTEIBHYIO MOJEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XMUMHYECKOI0 JIEMEHTa 10 (popMysie COeJMHEHNUs, MAaCCOBYIO JIOJIIO BEIIECTBAa B PacTBOPE, MPOBOIUTH
pacuéTel 10 ypaBHEHUIO XUMUYECKOH peakluu;

® IIPUMEHATH OCHOBHBIE OIEPALlMM MBICIUTEIBHON NEATEIbHOCTH — AHAJIW3 M CHUHTE3, CPAaBHEHHE,
0000111eHIEe, CHUCTeMaTU3aIMI0, KIIacCU(DUKAIINIO, BHISBICHUE MPUINHHO--CIIEJCTBEHHBIX CBSI3€U — NSt
U3Y4YEHHsI CBOMCTB BELIECTB MU XMMHUYECKMX PEAKIUH, €CTECTBEHHO-HAYYHBIE METOABI NMO3HAHUS —
HabIt0/IeHne, U3MEPEHNE, MOJICJIMPOBAHNE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN);

e clie/IoBaTh PaBUJIaM MOJIb30BAHUS XUMHUECKON MOCYJ0N U J1aOOpaTOpHBIM 00OPYAOBAaHUEM, a TaKXKe
npaBwiaM OOpalleHHus ¢ BELIECTBAMHM B COOTBETCTBUM C MHCTPYKIHUSMH IO BBIIOJHEHUIO
71a00paTOPHBIX XUMHUECKUX OMNBITOB 10 MOJYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BELeCTB (BOAOPOaA
U KHUCIIOpOZa), TNPUTOTOBJIEHUIO PACTBOPOB C OINpEAEIEHHOW MaccoBOM Jojeil pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh W NPOBOAMTH XMMHUYECKHE DKCIEPUMEHTHI 10 PAaClO3HABAHHUIO PAaCTBOPOB
IEJI0YEN ¥ KUCTIOT C MOMOIIBI0 HHIUKATOPOB (JTakMyc, heHON(PTaANICHH, METHIIOPAHXK U IPyTHUe).

K xoHny o0y4enusi B 9 knacce npeaMeTHble pe3yJbTaTbl HA 0230BOM YPOBHE JO/IKHBI OTPAKATH

copMupoBaHHOCTH Yy 00YYAKOIIMXCH YMEHMI:

® pPAacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKHX MOHITUNA: XUMHUECKUH 3JEMEHT, aTOM, MOJIEKyJa, HOH,
KAaTHOH, aHUOH, MPOCTOE BEHIECTBO, CJOKHOE BEIIECTBO, BAJEHTHOCTh, AJIEKTPOOTPHUIATENBHOCTD,
CTENEHb OKHUCIICHUS, XUMHUYECKasi peakilusi, XUMHUECKasi CBA3b, TEIUIOBOM 3(PQeKT peakuuu, MoJb,
MOJIApHBIA O00BEM, pacTBOp, OJIEKTPOJIUTHI, HEINEKTPOJIUTHI, AIEKTPOJIUTUYECKAS HUCCOLMAIINS,
peakiMu HOHHOro OOMeHa, KaTalu3aTrop, XMMHUYECKOE pPaBHOBECHE, OOpaTUMble M HEOOpaTUMbIE
peaKkuuu, OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE PEAKIMH, OKHCIUTENb, BOCCTAHOBUTENb, OKUCICHHE U
BOCCTAQHOBJICHHE, aJUIOTpONHUsA, aM(OTepHOCTb, XHMMHUYECKas CBsA3b (KOBaJEHTHAs, WOHHA,
MeTaJlJIn4ecKasi), KpUCTaJlIIMuecKass peméTka, KOppo3usl METaIOB, CIUIaBbl, CKOPOCTb XUMHUYECKOU
peakuuu, npeaenpHo fomyctumas konunenrpanus [1JIK BemecTsa;

® WUIIOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XHMHUYECKUX MOHATUN W NPUMEHSTh ATH MOHATUS TPU
OIMCaHWUHU BEIIECTB U UX MPEBpAILCHU;

® HCIOJIB30BaTh XMMHUYECKYI0 CUMBOJIMKY JUIS COCTaBJIEHUs (DOPMYIT BEIIECTB U YPAaBHEHUN XUMHUECKUX
peaKuuii;

® OIpeeNsATh BaJICHTHOCTh U CTENEHb OKHCICHUS XUMUYECKUX 3JIEMEHTOB B COCIUHEHUSX Pa3IUYHOTO



COCTaBa, NPUHAMIECKHOCTh BEIIECTB K ONpPEIeNEHHOMY KJacCy COeIMHEHMH 1o ¢GopmynaM, BUA
XMMHUYECKON CBA3M (KOBaJEHTHAs, MOHHAs, METAININYECKasi) B HEOPraHWYECKUX COECIUHEHUSX, 3apsl
MOHA 10 XMMHUYECKOH (popMyiie, XapakTep cpelbl B BOJHBIX PaCTBOPaX HEOPraHUYECKUX COCTUHEHUH,
TUI KPUCTAJUTMYECKON PEIIETKH KOHKPETHOI'O BEILECTBA;

packpsiBaTh cMbica [lepuoanueckoro 3akona JI. . Menaeneea 1 1eMOHCTPUPOBATH €r0 MTOHUMAHUE:
OIMCBIBATh U XapaKTepu3oBaTh TabanuHyto Gopmy [leproanyeckoil cucTeMbl XUMUYECKHUX 3JIEMEHTOB:
pa3nuyaTh MOHATHUS «TJaBHas noArpymnmna (A-rpymmna)» u «nobdouyHas noarpynmna (b-rpynmna)y», mansie u
OoJsblIE TEPUOJbI, COOTHOCUTH OOO3HAYEHHUs, KOTOpbIE HUMEIOTCS B INEPUOAMYECKON Tabiuie, ¢
YHUCJIOBBIMU XAapAaKTEPUCTUKAMH CTPOEHHUS aTOMOB XHMHUYECKUX AJIEMEHTOB (COCTaB W 3apsij s1pa,
o0llee YHUCIO HIIEKTPOHOB M paclpelieieHue HX IO HJIEKTPOHHBIM CJOSIM), OOBACHATH 0OLIMe
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB 3JIEMEHTOB M UX COECIMHEHUI B IpeJeax MajblX IEPUOJI0B U
IJIaBHBIX MTOArPYII C Y4ETOM CTPOEHUS UX aTOMOB;

KJIACCU(UIUPOBATh XUMHUYECKHE DJIEMEHThl, HEOPraHWYECKUE BELIECTBA, XMMHUYECKHUE peaKkuuu (110
YUCIy M COCTaBy YYacTBYIOIIMX B PEAKLUUU BELIECTB, MO0 TEIIOBOMY 3((eKTy, M0 H3MEHEHHUIO
CTENEHEW OKUCIICHNUS XUMHUECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (ONMCHIBATh) OOIIME U crieHUPUUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX M CIIOXKHBIX
BEUIECTB, IMOJTBEP)KJas ONUCAaHUE [pPUMEpaMU  MOJIEKYJSPHBIX Y  HOHHBIX  ypaBHEHUN
COOTBETCTBYIOLINX XUMUYECKUX PEaKIHii;

COCTaBJISITh YPAaBHEHUS D3JIEKTPOIUTHUUECKON IUCCOLMAMU KUCJIOT, LIeNIoued U COJIeH, IOJIHBIE U
COKpallléHHbIE YpaBHEHMsI peakUuil HMOHHOrO OOMEHa, ypaBHEHMs peakluil, MOATBEP)KIArOIUX
CYLIECTBOBAHME F€HETUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEAKLUUI IOCPEJICTBOM COCTaBJICHHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaKLuil;

IIPOrHO3MPOBaTh CBOMCTBA BELIECTB B 3aBUCHMOCTH OT HX CTPOEHMS, BO3MOKHOCTH IPOTEKAaHUS
XUMHAYECKHX TPEBPALICHUN B Pa3JIMUHBIX YCIOBHSIX;

BBIUHCIIAT OTHOCUTEIBHYIO MOJIEKYJSIDHYIO M MOJIIPHYIO MacChl BELIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JIEMEHTa M0 POopMyJie COeIMHEHHS, MAaCCOBYIO JOJI0 BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Thl 0 YpaBHEHUIO XUMUUECKOM peakiuu;

coOroAaTh MpaBuiIa MOJIb30BAHUSI XUMHUYECKON MOCYA0H U J1abopaTOPHBIM 000PYIOBaHUEM, a TAKKE
IpaBujIa 0OpalleHus C BEIECTBAMU B COOTBETCTBUM C MHCTPYKIMSIMHU IO BBITOJIHEHUIO J1a00PaTOPHBIX
XUMHUYECKHUX OIBITOB IO MOJYYEHUIO0 U COOMpPAHUIO Ta3000pa3HbIX BEIIECTB (aMMMAKa U YTIIEKUCIIOTO
rasa);

MIPOBOANTH PEAKIMU, MOATBEPIKIAONIME KAaYECTBEHHBIH COCTAB Pa3IMUHBIX BEILIECTB: PACIO3HABATH
OTBITHBIM MYTEM XJOpHJI-, OpoMuA-, HOAUA-, kKapOoHaT-, pocdar-, cuIuKar-, cynbdar-, THAPOKCHI-
WOHBI, KaTUOHBI aMMOHHS M MOHBI M3YYEHHBIX METAJUIOB, NMPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX
HEOPraHUYECKUX BEILECTB;

MPUMEHSTh OCHOBHBIE OIEPAallMd MBICIUTEIbHON MAESITETbHOCTH — aHajJU3 M CHHTE3, CpaBHEHHE,
0000111eHrEe, CUCTEMATU3aLIMIO, BBISIBIEHUE PUYMHHO-CIIEICTBEHHBIX CBA3EH — JUI U3yYeHUs CBOMCTB
BEUIECTB M XHMMHMUYECKHUX pEaKIMi, eCTeCTBEHHO-HAay4Hble METOAbl II03HAaHUS — HaOJI0JIEHHE,
U3MEepeHue, MOJICTUPOBAHUE, IKCIIEPUMEHT (peaJIbHbIM U MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHHUE

8 KJIACC:
HanMcHOBAHHE KoanyecrBo yacoB /IeKTPOHHbIE
Ne (undpossbie)
/i pa3aAcaoB H TEM Beero Koutpoabusie | IlpakTnuyeckue oﬁpasoBaTenLHue
MpOrpamMMbI ' paGoThI padoTbI pecypebl
Pasjen 1. [lepBonavanbHblie XumMuieckune nousaTus (20 )
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 9 but6mmoreka [IOK
' U NIPaKTUIECKOU https://m.edsoo0.ru/7f41837c
JIESITEIbHOCTH YEJIOBEKa
12 BemectBa u 15 1 bu6nuoreka [IOK
' XHUMHYECKUE PEaKIUH https://m.edso0.ru/7f41837c
Paznen 2. Baxneiilme npeacTaBuTe i Heopranudeckux Bemects (30 v)
21 Boznyx. Kucnopogn. 6 1 bu6nuoreka [IOK
' [TousiTHe 00 OKCHIAX https://m.edsoo.ru/7f41837c
29 Bonopon.Ilonsitue o 8 1 bubnuoreka [IOK
' KHCJIOTAaX M COJISX https://m.edsoo.ru/7f41837c
23 Bona. PactBopsl. 5 1 1 bu6nuoreka [IOK
' [ToHsiTHE 00 OCHOBAHMSX https://m.edsoo.ru/7f41837c
24 | noopramasam 11 |1 1 bubmmoreia LIOK
' p - https://m.edsoo.ru/7f41837c
COCTMHEHU N

Pazpnen 3. llepunoanueckuii 3axkon u [lepuoguyeckas cucremMa xumuieckux 3j1ementosn /1. U.

MenpeneeBa. CtpoeHune aToMoB. XUMHYeCKAasi CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTE/IbHBIE peakunu (15 1)

Ileproauueckuii 3aK0H U
31 | xmmecnin neverton. | 7 ubmotexa LIOK
' https://m.edso0.ru/7f41837c
. . Menneneena.
CrpoeHnue aToma
XUMHYECKas CBA3b.
39 OKHCIUTENTHEHO- 8 1 bubnuotexa [JOK
' BOCCTaHOBHUTEJIbHBIE https://m.edsoo.ru/7f41837c
peaKImu
Pe3epBHOE Bpemsi 3 bubmmorexa HOK
p P https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO 68 4 6
YACOB I10 ITPOT'PAMME



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

9 KJIACC:

HanMcHOBAHHE KoanyecrBo yacoB DJIeKTPOHHEBIE
Ne (undposbie)
n/o Pa3€IoB H TEM B KOHTpOJIle:le HpaKTH'—leCKI/Ie 06pa30BaTeJIBHbIe
nporpamMmMsl cero padoThI padoThI pecypcbl
Pasznea 1. BemecTBo n xummnueckue peakuuu (17 4)
IToBTOpEeHue
11 yriyOJIeHHE 3HAaHUT 5 1 bubmuorexa [IOK
"™ | OCHOBHBIX pa3/eiioB https://m.edsoo.ru/7f41a636
Kypca 8 Kiiacca
1.2 ii(i?{]i)lﬁ::e HOCTH 4 bubmmorexa LIOK
' P . https://m.edsoo.ru/7f41a636
XUMHYCCKHX PEAKIIHA
DNeKTpOoIUTHYECKast
13 UCCOLIMALIUSL. 3 1 1 bu6nmorexa LIOK
' XUMHUECKUE PEaKIHH B https://m.edsoo.ru/7f41a636
pacTBopax
Paznen 2. Hemerasuibl U Mx coeqnHenus (25 4)
OO6mas XxapakTeprucTruKa Bubmorexa LIOK
2.1 | XUMHUYECKHUX 3JIEMEHTOB | 4 1 )
https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ["asiorenst
OOm1ast xapaKTEepUCTHKA
0o | XMMHYECKHX JIIEMEHTOB | bu6nmorexa LIOK
" | VIA-rpymmsl. Cepa u eé https://m.edsoo.ru/7f41a636
COCJTMHCHHS
OO6m1ast XxapakTepucTrKa
XUMHUYECKHUX DJIEMEHTOB
bubmmoreka IIOK
2.3 | VA-rpymmL. Asor, ! 1 https://m.edsoo.ru/7f41a636
¢dochop u ux
COCTMHECHHMS
OO6m1ast XxapakTepucTrKa
XUMHUYECKHUX DJIIEMEHTOB
bu6nunorexa LIOK
24 | IVA-rpynmL. Yrneponn | 8 1 2 https://m.edsoo.ru/7f41a636
KpEMHUH U UX
COCIMHECHHMS
Pazgea 3. Merasuibl 1 ux coequnenus (20 4)
31 OO6mue cBoiicTBa 4 bubmuorexa [{OK
™ | MeTa/uIoB https://m.edsoo.ru/7f41a636
39 Baxneiiniie MeTaiibsl U 16 1 2 but6mmorekxa [IOK
' UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Pasnen 4. Xumus u oxkpyxaomas cpeaa (3 4)
41 BemecTsa u maTepuaisl 3 bubnunorexa LIOK
"™ | B KHM3HH YeJIOBEKA https://m.edsoo.ru/7f41a636
p 3 bubnunorexa LIOK
€3EpBHOE BPEM3L https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 ITPOTPAMME
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