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1. IlosicHuTeIBHAS 3aNIMCKA

OcBoeHne mnporpaMMbl IO XHMHH CIIOCOOCTBYET (OPMHPOBAHMIO NPEICTABICHUS O
XUMUYECKOM COCTABIIAIOLIEH HAYyYHOM KapTHHBI MHUpa B JIOTUKE €€ CHUCTEMHON IPUPOJBI,
LIEHHOCTHOTO OTHOUICHHMsS K HAy4YHOMY 3HAaHHIO U METOJaM II03HAHHA B HayKe. 3HAHHE XUMHH
CIIY’)KUT OCHOBOWM aiisi (pOPMHUPOBAHUS MHPOBO33PEHHUS OOYYaIOLIETOCs, €ro MNpPEACTABICHUN O
MaTepHaIbHOM €MHCTBE MHUPA, BAKHYIO POJIb UIPAIOT (hOpMUpPYyEMble XMMUEH NpPEICTaBICHUS O
B3aMMOIIPEBPAIICHUAX SHEPrUM M 00 OHBOJIOINMHM BEIIECTB B NPUPOAE, O IYTAX pEIICHUS
rJ100aNbHBIX MHPOOJEM YCTOHYMBOIO pa3BUTUS YEJIOBEUYECTBA — CHIPbEBOM, JHEPreTUUECKOH,
MUIIEBOH U 3KOJIOTMYECKOi 0€30IacHOCTH, MPOOIIEM 3paBOOXPAHCHUSI.

[Ipy W3ydYeHMHM XMMHUU Ha YpPOBHE OCHOBHOIO OOLIET0 OOpa3oBaHMs BaXHOE 3HAYCHUE
PUOOPETH TaKUE LIETH, KaK:

— (opMupoBaHHE HMHTEIJIEKTYAIBHO PAa3BUTOM JIMYHOCTH, FOTOBOM K CaMOOOpa3OBaHMIO,
COTPYAHUYECTBY, CAMOCTOSATEIIbHOMY IIPUHATHUIO PEeIIeHUH, CHOCOOHON alaiTUPOBATHCS K OBICTPO
MEHSIOLIUMCS YCIIOBUSM XKU3HU;

— HAalpaBJICHHOCTh OOY4YEHMs] Ha CHCTEMaTHYeCKOoe NpHUOOIleHHEe OoO0yJaroumxes K
CaMOCTOSITENIbHOM MO3HABATEIbHON JEATEIIbHOCTH, HAYYHBIM METO/IaM I03HaHUs, (OPMUPYIOLIUM
MOTHUBAIMIO U PA3BUTHE CIIOCOOHOCTEN K XMMUHU;

— ofecrneyeHue yCIOBUH, CIOCOOCTBYIOIIMX HPUOOPETEHHIO OO0YYAIOIUMUCS OIbITa
pa3HoOOOpa3HOW JAEATENbHOCTH, IMO3HAHUS M CAMOIIO3HAHUS, KIIIOUEBBIX HAaBBIKOB (KIHOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE JJIS1 PA3JIMYHBIX BUAOB JESITEIbHOCTH;

— (opmupoBaHue 00LIEH (YHKIMOHAIBHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM
quciae yMEHUH OOBSICHATh U OLEHUBATH SIBJICHUS OKPYKAIOIIEr0 MHUpa, UCIONb3Ys 3HAHUS U OIbIT,
MOJy4YEeHHbIE IPU U3YUYEHUH XUMHHU, IPUMEHSTh UX IPU pPelIeHnd Npo0seM B OBCEIHEBHOM KU3HU
U TPYZIOBOM €SATEIbHOCTH;

— (opMupoBaHre y OOy4arOUIMXCSd T'yMaHUCTHUECKUX OTHOILIEHUH, MOHHUMAaHMs LEHHOCTU
XUMHUYECKMX 3HAHMHA /I BBIPAOOTKM HKOJIOTHYECKU I1eJIeCOO0pa3HOro IMOBEAECHUs B OBITY U
TPYAOBON JEATEIBHOCTH B LEISAX COXPAHEHMsI CBOETO 3/10POBbS M OKPYKAKOLIEH NPUPOIHON
Cpensl;

— pa3BHUTHE MOTHUBAIIMU K O0YyUEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO Ha
OCHOBE YCBOEHHUS OOIIEUEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpoduiIs U
HalpaBJIEHHOCTH JlaIbHEHIIIEro 00y4YeHusI.

[Tpu u3yyeHnH XMMUHU MPOUCXOAUT POPMHUPOBAHUE 3HAHUN OCHOB XMMHYECKOM HAyKH Kak
00J1acTH COBPEMEHHOT0 €CTECTBO3HAHMS, TPAKTUUYECKON JIeATEeIbHOCTH YeJI0BeKa U Kak OJIHOTO M3
KOMIIOHEHTOB MHpPOBON KynbTypbl. Kypc XuMuM Ha ypoBHE OCHOBHOIO 00Iero oOpa3oBaHuUs
OpPUEHTHPOBAH Ha OCBOEHHE OOYYAIOUIUMHCS CHCTEMBI ME€PBOHAYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHMYECKOM XMMHU U HEKOTOPBIX OTIENbHBIX 3HAYMMBIX IMOHATUH OPraHMYECKON XHMHHU.
3amaya y4eOHOro IMpeaMeTra COCTOUT B (OPMUPOBAHWU CHUCTEMBbl XHMHUYECKHMX 3HAHUHM —
BOKHEUINX (HaKTOB, TOHITHI, 3aKOHOB M TEOPETUUYECKUX IOJOKEHUU, TOCTYITHBIX 000OIICHMIA
MHUPOBO33PEHUYECKOT0 XapaKTepa, si3blka HayKH, B IPUOOIIEHNU K HAyYHBIM METO/1aM MIO3HAHUS MPU
U3yYEHUM BEIECTB M XUMHUYECKUX peakiuil, B (OPMUPOBAHMM M PA3BUTHUU MO3HABATEIbHBIX
YMEHMM ¥ UX TpPUMEHEHMHM B Y4eOHO-TIO3HABATEIbHOW M  y4eOHO-HCCIIEI0BaTEIbCKOM
JeSITeIbHOCTH, OCBOCHUHU MIPABHJI OE30MaCHOTO OOpAIeHHs C BELECTBAMH B [IOBCETHEBHOM KU3HHU.

Mecro mpenmera «Xumusi» B ydyeOHOM IutaHe. B coorBerctBHHM c  DenepanabHBIM
rOCyJapCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro oOpa3oBaHUS Y4eOHBIN
npeaMer «XHUMHUS» BXOOUT B MpeIMETHYH o0nacth «EcTecTBEHHO-HaydHble MpEIMETh» U



ABIIIETCSL 00s3aTeIbHBIM Ui U3ydyeHus. OOIlee 4ucIo 4acoB, OTBEAEHHBIX I U3YUYCHUS XUMHUH
Ha YpOBHE OCHOBHOTO 0011ero oopasoBanus, cocrapiser 136 yacos: B 8 kiiacce — 68 yacoB (2 gaca
B HEJIeI0), B 9 kimacce — 68 yacoB (2 yaca B HEZCIIO).

Jliig peanuzanuy mporpaMMbl UCIIONIB3YIOTCA Y4eOHUKH/ydeOHbIe TOCOOus:

- Pym3utuc I'.E., ®enpaman @.I'. «Xumusa. Heopranmyeckas xumus. 8 kiacc», Mocksa,
ITpocsemienue, 2020 r.;

- Pymutuc I'.E., ®enpaman O.I'. «Xumust. Heopranuyeckas xumusi. 9 kiacc», Mocksa,
[Ipocsemenue, 2020 .

Pabouass mporpamMma ydeOHOro mpeamera «XHUMHUS» COCTaBlIeHa C Yy4eToM pabodeid
nporpaMMbl  BOCHHUTaHus. BocnuTarenpHbpld MOTEHUMAN JAaHHOTO  y4eOHOTO  MpeaMeTa
o0ecreunBaeT pealn3aiuio CISAYIONUX EICBBIX MPUOPUTETOB BOCITUTAHMS 00 YJIAFOIIIHXCS:

- YCTaHOBJICHHE JOBEPUTEIbHBIX OTHOUICHHM MEXIYy YYUTEIEeM M €ro y4eHUKaMHU,
CIOCOOCTBYIOIIUX TMO3UTUBHOMY BOCIPHUSATHIO YYaIIUMUCS TpPEOOBaHUI © TIPOCHO YyUUTEINs,
NPUBJICYCHUIO WX BHUMaHUs K 0OcCyXJaemMoil Ha ypoke uH(OpManuM, aKTHBU3ALUU UX
IMO3HABATCIILHOM JCSITCIIbHOCTH,

- moOyXKJeHUE UIKOJIBHUKOB COONIOAaTh HAa YpPOKE OOLIECHPUHATHIE HOPMBI MOBEACHUS,
npaBwia OOIIEHMSI CO CTapIIMMU (YUUTENIAMHU) M CBEPCTHUKAMHU (ILIKOJIbHUKAMU), MPUHIUIIBI
yueOHOM TUCIUILIMHBI U CAMOOPTaHU3alINY;

- TPUBJICYCHHE BHUMAHUS IIKOJBHUKOB K IEHHOCTHOMY AaCIEKTy M3Y4aeMbIX Ha YpOKax
SBIICHUH, OpraHu3aIis X paboThI C MOJIy4aeMOi Ha YpOKE COIHMAIbHO 3HAYMMON HHpOpMaIe —
WHULIMUPOBAHUE €€ OOCYXKJIEHHUS, BBICKA3bIBAaHUS YYalIUMHUCA CBOErO0 MHEHHS IO €€ IOBOJY,
BBIPA0OTKH CBOETO K HEl OTHOIICHUS;

- WCTIOJIb30BaHUE BOCTIUTATENILHBIX BO3MOKHOCTEH COACpKaHUsS Y4eOHOTro mpeameTa depes
JEMOHCTPALIMIO JI€TIM MPUMEPOB OTBETCTBEHHOr0, TPAXAAHCKOTO TOBEACHUS, MPOSBICHUS
YEJIOBEKOIIOONST U JT00POCEepACUHOCTH, Yepe3 IMOJ00pP COOTBETCTBYIOIIMX TEKCTOB ISl UTCHHS,
3a/1a4 JUIs pelIeHust, MpoOJIeMHBIX CUTYyallui A 00CYKIeHUS B Kiacce;

- IPUMEHEHHUE HA YPOKE MHTEPAKTUBHBIX (POPM pabOThI yUalUXCsi: HMHTEIUIEKTYaIbHbBIX UTD,
CTUMYJHUPYIONINX TO3HABaTeNbHYI0 MOTHBAILIMIO IIKOJBHUKOB; IHAAKTHUYECKOTO Tearpa, TJie
MOJIYYCHHBIE HA YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIBHBIX IMMOCTAHOBKAX; JUCKYCCUH, KOTOPHIC
JAIOT YYalIuMCcsl BO3MOKHOCTh TPUOOPECTH OMBIT BEACHHSI KOHCTPYKTUBHOTO JMAJIOTa; TPYMIOBOM
paboThl UM pabOTHI B Mapax, KOTOPHIE yyaT MIKOJIHbHUKOB KOMaHIHON paboTe U B3aUMOJICUCTBHIO C
JIPYTUMHU JETHMHU;

- BKJIIOYEHHE B YPOK HUTPOBBIX MPOLEAYpP, KOTOPHIE MOMOTAIOT MOMAJEPKAaTh MOTHBAILIUIO
JeTel K MOTYYeHHUIO 3HAHUH, HaTa)KMBAHUIO MMO3UTUBHBIX MEXINYHOCTHBIX OTHOILIEHUH B Kjacce,
MTOMOTAIOT YCTAaHOBJICHHUIO TOOpOXKeNaTeaIpHOM aTMoc(ephl BO BpeMs ypOKa;

- opranm3anus medCcTBAa MOTHBHUPOBAHHBIX M DJPYAMPOBAHHBIX YyYAIIMXCA HAJI WX
HEYCTICBAIOIMUMH  OJTHOKJIACCHUKAMH, JIAIOIIET0 IIKOJIHHUKAM COLMAIBLHO 3HAYMMBINA  OTIBIT
COTPYJIHUYECTBA U B3aMMHON TTOMOIIIH;

- UHUIIMMPOBAHNUE U TIOJJIEPIKKA MCCIIEIOBATEILCKOM JIEATEILHOCTH MKOJLHUKOB B paMKax
pealM3allid WMH WHAWUBUAYAIBHBIX W TPYMIOBBIX HCCIEIOBATENbCKUX MPOEKTOB, 4YTO JacT
IIKOJIbHUKAM BO3MOXXHOCTh TPHOOPECTH HABBIK CaMOCTOSITEIHHOTO PEIIEHUS TEeOPETHUECKOM
po0OJIeMbl, HABBIK T€HEPUPOBAHUS M OGOPMIICHHS COOCTBEHHBIX HJEH, HABBIK YBAKUTEIHHOTO
OTHOIIICHUSI K YYKUM HIesIM, OQGOPMICHHBIM B paldoTax Ipyrux HCCIeAoBaTeNIeld, HaBBIK
MyOIMYHOTO BBICTYIUICHUSI TIEpe]] ayAUTOPHEH, apryMEHTUPOBAHUSI U OTCTAaWBaHUS CBOEH TOYKHU
3peHus.



2. Conep:xxanue padoyeil mporpaMMbl « XUMHSI»
8 KUIACC
IlepBoHauya/JibHbIe XMMHYECKHE TOHSTUSA

[Ipenmer xumuu. Ponp XUMUM B JKM3HHM 4YeloBeKa. XUMHS B CUCTeMe Hayk. Tena u
BelecTBa. Pu3nuecKkue CBOMCTBA BEIIECTB. ArperaTHoe coctossHue BeuecTB. [lonaTue o Mmeronax
no3HaHus B XxuMuu. YucTtele BemecTBa U cMecu. CriocoObl pa3ziesieHus: cMeceil.

ATOMBI U MOJIEKYJIbI. XUMUYECKUE 3TIeMeHThI. CHMBOJIBI XUMHYECKUX 3JIEMEHTOB. [IpocThie
U CJIOXKHBIE BEIIECTBA. ATOMHO-MOJICKYJIIPHOE yUEHHE.

Xumunyeckas Gpopmysa. BareHTHOCT aTOMOB XMMHUYECKHUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA
cocraBa BemecTB. OTHOcHUTeNnbHas aroMHas wmacca. OTHOCUTENbHas MOJIEKYJIsIpHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KommuectBo BemecTBa. Monb. MoisipHas macca. B3aumMocBs3b KOIMYECTBA, MACChI M YHACIIA
CTPYKTYPHBIX €IMHHUII BeuiecTBa. Pacy€Tol mo hopMynaM XUMHUYECKHX COCTUHEHHIA.

du3znueckue M XUMUYECKHE SABJICHMS. XHMHYECKas peakuus U e€ NpU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XMMHUYECKHE ypaBHeHUs. Kiaccudukanus XUMHUYECKHX peaKIHi
(coenMHEHUS, PA3JIOKCHHUSI, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKcnepumenm:
JlabopaTopHbIe ONBITHI
N3yuenune n onucanue GuU3NIECKUX CBOMCTB 00pa3llOB HEOPTAHMUECKUX BEIIECTB.
N3yuenune criocoOoB pazaeneHus: cMecei (C mMOMOIIbI0 MarHUTA).
Co3nanue Mozeneit MosieKy (IIapoCTEeP>KHEBBIX ).
Habmonenne puznyeckux U XUMUUYECKUX SIBJICHUU.
[TpakTrdeckue paboOTHI
[IpaBuiia paGoTsl B 1abopaTopuu U NMpUEMBI 00palieHus ¢ 1a00paTOPHBIM 000PYIOBAHUEM.
Paznenenne cmeceit (Ha mpuMepe OYMCTKY MOBAPEHHOMN COJIN).
3. Tlpu3Haku U ycIOBUS MPOTEKAHUS XUMUYECKUX PEaKIUit
Baskneiimue npeacTaBuTe I HEOPraHUYECKHUX BeleCTB

Boznyx — cmech rasoB. CocraB Bo3ayxa. Kucimopon — 31€MEHT M MPOCTOE BEIIECTBO.
Haxoxnaenue kucinopona B mpupoje, pU3NYecKue M XMMHUYECKHE CBOICTBa (peakUUu TOPEHHS).
Oxcunel. Ilpumenenune xkuciopoga. CrnocoObl MOMy4YeHHs KHUCIOpoJa B JabopaTopuul U
MPOMBINIIEHHOCTH. KpyroBopoT kucnopoga B mpupoae. O30H — amioTpomnHas MoauduKanus
KHCIJIOPOJIA.

TernnoBoit >hdexT XUMUYECKOW peakluu, TEPMOXUMUYECKHE YpaBHEHHs, OK30- U
SHIAOTEPMUYECKHE peakluuu. TOMIMBO: yroib W METaH. 3arps3HEHHE BO3/lyXa, YCUIIEHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — snemenT u mpocroe BemecTBo. HaxoxaeHue Bogopoaa B mpupoe, Gusndeckue
1 XUMUYECKHE CBOMCTBA, TPUMEHEHNE, CITOCOORI MoyueHus. KucioTer u conu.

MonsipHbiii 00BEM Ta30B. PacuéThl M0 XUMUYECKUM ypaBHEHUSIM.

Odusnyeckue cBoMcTBa Boabl. Boma kak pactBoputens. PactBopel. HacelieHHble u
HEHaCBhIIIeHHbIE pacTBOPHI. PacTBOpUMOCTH BeliecTB B BoJe. MaccoBas 10151 BEIIeCTBa B pacTBOPE.
Xumuyeckue cBoiicTBa BoAbl. OcHOBaHMs. Ponb pacTBOpOB B MPUPOAEC M B JKU3HHM YEIIOBEKA.
Kpyrosopot Bobl B mpupoie. 3arps3sHeHue NpupoaHbiX Bod. OXpaHa U OUYMCTKA MPUPOIHBIX BO/I.
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Knaccudukanus wneopranuueckux coeauHenuil. Oxcunapl. Kiaccupukanus OKCHIOB:
coneo0Opa3yrolue (OCHOBHBIC, KUCIOTHBIE, aM(pOTepHBIE) U HeconeoOpasyromme. HoMmenkmaTypa
OKCcHA0B. DU3HUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TonydueHne okcuaoB.

OcnoBanmst. Kiaccupukanuss OCHOBaHMA: MIEIOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBaHuil. ®u3znueckne MU XUMHUYECKHE CBOMCTBa OcCHOBaHuM. Ilomyuenue
OCHOBaHUH.

Kucnorel. Knaccudukanus kucinor. Homenknatypa kucinor. Ouznueckue ¥ XUMHYECKUC
cBoMcTBa KUCHOT. Pax akruBHoctn MetaiioB H. H. bekerosa. [lonydenue kucior.

Comu. Homenkiarypa coseil. @usnyeckne M XMMUYECKHE CBOWCTBa cosieil. [lomydeHnue
COJICH.

['eHeTnueckas cBsI3b MEKy KJIaCCAMU HEOPTAaHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepumMenm:

JlabopaTopHbIe OMBITHI
O3zHakoMJieHHEe ¢ 00pa3aMi OKCHJIOB M OMTUCAHHE WX CBOWCTB.
B3anMozeincTere KUCIOT C METAJUIAMH.
HccnenoBanne 0coOeHHOCTEH paCTBOPEHUS BEIIECTB C PA3IMIHON PACTBOPUMOCTBIO.
BzaumozeiicTBre pacTBopa cepHO KUCIOTHI ¢ okcuaom meau (11).
[TonyyeHnue HEpaCTBOPUMBIX OCHOBAaHUM.
Onpenenenre pacTBOPOB KUCIIOT U IIEJI0UEH C OMOLIBIO HHIUKATOPOB.
N3ydeHue B3auMOICUCTBUS KUCIIOT ¢ METAJJIAMH, PEAKUU HEUTpaTIU3aliu.
BriTecHeHHne ogHOro MeTailia APYruM U3 pacTBOPa COJIH.

[TpakTrdeckue paboOTHI

[Tonydenue u cobupanue Kuciaopoaa, U3y4eHue ero CBOMCTB.
[Tonyuenue u coOupanue BOAOPO/Ia, U3yUYEHUE €TI0 CBONCTB.
IIpurorosnenue pacTBOPOB € ONPEAEIEHHON MACCOBOU OJIEW PACTBOPEHHOTO BEILIECTBA.
Pemenne »skcnepumeHTanbHBIX 3adad Mmoo TeMme «OCHOBHBIE KJIAacChl HEOPraHUYECKUX
COCIMHEHUI»

IMepuoauveckuii 3axkoH u Ilepumoaumyeckass cucrema xumuuyeckux 3jaemenros /I, WU.
MenpeneeBa. CTpoeHue aTroMoB. XuUMHYecKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbBIE
peakuumn

[TepBbie MOMBITKH KiIacCU(UKAIIUN XUMHUYECKUX dJeMEHTOB. [IoHSATHE O Tpymax CXOIHBIX
AJIEMEHTOB (IIEJIOYHBIC W IIEIIOYHO3EMENbHBIE METAJUIbI, TAJIOTCHBI, HHEPTHBIE Ta3bl). JJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTepHbIE OKCUIBI M TUAPOKCHUIBI.

[lepuonnueckuii 3akoH. Ilepuonuueckas cucrema XuMHUuYeckux adnemeHtoB [J[. .
MenneneeBa. Koporkonepuonnas u umHHonepuonHas ¢opmbl Ilepuoanueckoil cuctembl
xumudeckux aneMeHtoB JI[. W. Menneneea. Ilepuonsl u rpynmnbl. DU3HYECKH CMBICI

NGO wdPE
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MOPSAAKOBOTO HOMEpa, HOMEPOB INIEPUOIA U TPYIIIBI dJIEMEHTA.
Crpoenue aromoB. CocTtaB aToMHbIX sfiep. M3otonbl. DnekTpoHbl. CTpoeHUE 3IEKTPOHHBIX
obosouek aromoB TiepBbIX 20 XxuUMHuUeckux dieMeHTOB llepmommyeckoit cucremsr J[. U.
MenneneeBa. XapakTEpUCTUKAa XUMHUYECKOTO AJIEMEHTA MO €ro MNoJiokeHuto B llepmoamdeckoi
cucteme /1. 1. Menaeneena.
3aKOHOMEPHOCTH M3MEHEHHUs paJinyca aTOMOB XMMHUUYECKHX 3JIEMEHTOB, METAJIUIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U IEPUOJIAM.



3nauenue Ilepuonuueckoro 3akoHa u Ilepuoguueckoil CUCTEMbl XMMHYECKHX 3JIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. 1. 1. Menaenees — y4€HbIN U IPaKJaHUH.

XuMHyecKass CBSI3b. OJIEKTPOOTPULIATENIBHOCTh XUMHUYECKUX 3yieMeHTOB KoBaneHTHas
(monsipHas ¥ HenoJsipHasi) cBsi3b. MloHHas CBA3b.

Crenenp okucieHus. OKUCIUTENBHO--BOCCTAHOBUTEINIbHBIE peakiiu. [Iporeccsl OKuCIeHus
Y BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumMenm:
JlaGopaTopHbI€ OMBITHI
1. OsnakomiieHHe ¢ 00pa3LaMHi METaJIIOB U HEMETAJLIOB.
Meosrcnpeomemmnuwie ceasu

Peanuzanust MeXNpeaAMETHBIX CBA3EH NMpU M3YyYEHUH XUMHUHU B 8 KJlacce OCYLIECTBIIAETCS
Yyepe3 UCII0JIb30BAHUE KAK OOIMX €CTECTBEHHO--HAyYHBIX MOHATUMN, TaK U MOHATHH, SBISIOLIUXCS
CUCTEMHBIMHU ISl OT/IEJIbHBIX MPEJAMETOB €CTECTBEHHO--HAYUYHOTO [IUKJIA.

OO1u11e ecTeCTBEHHO--HAYYHbIE TOHATHSA: Hay4yHbIH (aKT, TUIIOTE3a, TEOPUS, 3aKOH, aHAJIM3,
CUHTE3, Kiaccu(ukanus, MNEepUOJUYHOCTb, HAOJIO/IEHNE, SKCIEPUMEHT, MOJEIUPOBAHUE,
U3MEpEHHUE, MOJIENb, SIBIICHUE.

@dusnka: MaTepusi, aTOM, OJJIEKTPOH, IPOTOH, HEHUTPOH, HOH, HYKJIUJ, H30TOIbI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUECKUI 3apsl, BEIIECTBO, Tello, 00BEM, arperatHoe
COCTOSIHUE BEUIECTBA, a3, (U3NYECKUE BEIMYMHBI, €IUHUIBI HU3MEPEHMS, KOCMOC, IUIAHETHI,
383161, ComHIle.

buonorus: porocuntes, npxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapochepa, MUHepasbl, TOpHbIE TOPO/IbI, OJIE3HBIE UCKOMIAEMBbIE,
TOIINBO, BOJIHBIE PECYPCHI.

9 KVIACC
BemecTBo 1 XuMH4YecKas peakuus

[lepmonnueckuit 3akoH. llepuogmyeckas cucremMa xumudeckux diemeHtoB /[[. M.
MengeneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHMUYECKUX 3JIEMEHTOB
IEPBbIX TPEX MEPUOJOB, KaJlMs, KAIbLHSA U UX COCIMHEHUM B COOTBETCTBUU C IOJIOKEHUEM
271eMEHTOB B lleproanyeckoi cucteMe U CTPOEHUEM UX aTOMOB.

CrpoeHne BemiecTBa: BHUABI XHMHUYECKOM CBSI3U. THIBI KPUCTAIUIMYECKUX PEIIETOK,
3aBUCUMOCTB CBOMCTB BEILIECTBA OT THIA KPUCTAIUIMYECKON PEIIETKU U BUAA XUMHUYECKOU CBSI3U.

Knaccudukanuss m HOMEHKJIaTypa HEOPTaHWYECKHUX BEIIECTB. XWMHUYECKHE CBOMCTBA
BEILECTB, OTHOCAIIUXCS K Pa3IU4YHBIM KJIaCCaM HEOPTaHWYECKUX COCIMHEHMM, TCHETUUECKas CBS3b
HEOPraHUYECKHUX BEILECTB.

Knaccudukanys XuMHUYECKUX peakUil MO pa3jMyHbIM NMpU3HAKaM ([0 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEaKIMU BEIIECTB, M0 TEIIOBOMY 3P (HEKTy, 0 U3BMEHEHHUIO CTeNEeHEeN OKUCICHUS
XUMHUYECKHX HJIEMEHTOB, 10 00PaTUMOCTH, 110 YYACTHIO KaTaau3aTopa). DK30- U S3HI0TEPMUUYECKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHMUS.

[Tonsitue o ckopoctu xumuueckod peakiuu. [loHsTHE 00 OOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHUX peakiusax. [IoHATHEe 0 TOMOT€HHBIX U T€TEpOreHHbIX peakuusax. [lonsatue o katanuse.
ITonsiTHe 0 XUMHUYECKOM paBHOBeCUU. DAKTOPBI, BIMAIOIME HA CKOPOCTh XMMUYECKOM pEaKIUuu U
IIOJIOXKEHUE XUMUYECKOTO PABHOBECHSL.



OKuCIINTENIbBHO-BOCCTAHOBUTENIbHBIE ~ PEAKIMM, 3JEKTPOHHBIM OalaHC OKHCIUTEIbHO-
BOCCTAaHOBUTENbHON peakuuu. CocTaBlieHUE YpaBHEHMM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKIuii C UCIIOJIb30BaHUEM METO0/1a JIEKTPOHHOTO OanaHca.

Teopust 371€KTPOIUTHUECKON IUCCOLMALMU. DJIEKTPOJUTHI U HEEKTPoJnThl. KaTHoHBI,
aHMOHBI. MexXaHM3M JMCCOLMALMU BEIIECTB C Pa3IMYHbIMU BUAAMU XUMHUYECKOH cBsi3u. CTeneHb
nucconanuu. CUIIbHBIE U CI1a0ble 2JIEKTPOIUTHI.

Peakiiun monHOro obmeHa. YcCIoBHS NMPOTEKaHUs PEeaKUUii MOHHOTO OOMEHa, MOJHBIE U
COKpallEHHbIE MOHHBIE YypaBHEHMs peakiuil. CBOHCTBAa KHUCIIOT, OCHOBAaHUN U COJIEH B CBETE
npeAcTaBiIeHui 00 IEKTPONUTHYECKOH nucconmanuy. KauecTBeHHbIe peakiuu Ha HOHBI. [loHsATHE
0 TMJIPOJIU3E COJICH.

Xumuueckuit IKcnepumenm:
JlaGopaTopHbI€ OMBITHI
1. HccnenoBaHue 3aBUCHUMOCTH CKOPOCTH XUMHUECKOW pEakIMM OT BO3AEHUCTBHUS Pa3IUYHBIX
(hakTOpOB.
2. V3ydenue mpU3HAKOB MPOTEKAHUS PEAKIUU MOHHOTO OOMEHA B PacTBOPAx 3JEKTPOIHUTOB (C
o0pa3oBaHMEM OCaJIKa, BBICJICHUEM ra3a, 00pa30BaHUEM BO/IBI).

[IpakTuyeckue paboThI

1. Pemenue skcriepuMeHTAIbHBIX 331a4
HemeTauibl 4 MX coeJUHEHHS

OOmass xapaktepucTtuka rajgoreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEpHbIE
crernieHd okucieHus. CrpoeHue M (U3MUECKUE CBOWCTBA NPOCTHIX BELIECTB — TaJIONEHOB.
XuUMHUECKUEe CBOWCTBAa Ha MpuUMepe Xjopa (B3aUMOJEHCTBHE € MeTaUlaMH, HeMeTallJaMH,
nienoyamu). Xaopoogaopoa. ConsiHasi KUCJIOTa, XUMHUYECKHE CBOMCTBA, NMOTY4YeHHUE, IPUMEHEHUE.
HelictBue xJjiopa M XJOPOBOJOPOJA HA OPraHU3M 4YeJoBeKa. BakHeWmmue XJIopuabl U HX
HaXO0XJICHNE B IPUPOJIE.

OOmas xapakrepuctuka 3mneMeHToB VIA-rpynnsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble cTeneHu OkucieHus. CTpoeHne M (U3NYECKUE CBOMICTBA MPOCTHIX BEIIECTB —
KHCJIOpPOJ1a U Cephl. AJUIOTPONHBIE MOAU(DUKAIIMM KUCIOPOAA U cepbl. XUMHUUYECKHE CBOMCTBA CEPHI.
CepoBoniopo1, CTpoeHue, GU3ndecKue 1 XUMuiIeckue cBoiictBa. OKCHIBI Cepbl Kak MPeCTaBUTENN
KUCIOTHBIX OKcHJoB. CepHas KuCIOTa, (U3NYECKHMEe M XUMHUYECKHE CBoOiicTBa (0o0mue Kak
IpEeJICTaBUTENs Klacca KHCIOT U crneuuduueckne). XMMUYECKHE peakluu, JeKallle B OCHOBE
IIPOMBIIIJIEHHOTO CIoco0a MmoyiydeHus cepHoil kuciotel. IIpumenenue cepnoit kucinotsl. Conu
CepHON KHUCIIOTHI, KaUeCTBEHHAs peaklus Ha cyinbdar-uoH. HaxoxaeHue cepbl U e€ coelMHEHUi B
npupojie. XUMHUYECKOe 3arpsi3HEHHE OKpYXKarolled cpelbl COEAMHEHUSIMH cepbl (KUCIOTHBIE
JOKIIH, 3arpsi3HEHNE BO3/AyXa U BOJOEMOB), CIIOCOOBI €ro MpeA0TBpaIleHuUS.

OObmass xapaktepucTuka »3yeMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETIEHU OKUCIICHUs. A30T, paclpoCTpaHEeHHUe B IPUPOJIE, (PU3HUECKUEe U XUMUYECKHE
coiictBa. KpyroBopor azora B mpupone. AMMHAK, €ro (pu3MuecKue W XUMHUYECKHE CBOMCTBa,
nosiyueHue u npuMeHenre. Coan aMMOHUS, UX (PU3HYECKHE U XMMHUYECKHUE CBOICTBA, TPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSA. A30THas KUCJIOTa, €€ TOJydyeHHe, (U3NYecKue u
XUMHUYECKHE CBoOiicTBa (OOIIME Kak TMpeiCcTaBUTENsl Kilacca KUCIOT M CHelU(pHUYECKHe).
Vcnonb30BaHuEe HUTPATOB U COJIEH aMMOHHUS B KaueCTBE MMHEPAIbHBIX YAOOpeHHH. XuMHuecKoe
3arpsi3HEHUE OKPYKAIOLIEH cpelibl COEAMHEHUAMH a30Ta (KUCIOTHBIE JOXKIHU, 3arpsI3HEHUE BO3/1yXa,
MOYBBI M BOJIOEMOB). Docdop, amnorponHsie Moaudukanuu Gochopa, Gundeckue 1 XUMUUIECKUE



cBorictBa. Okcuna dochopa (V) u dochopras kuciaora, GU3MIECKHEC U XUMHYECCKHUE CBOWMCTRBA,
nony4enue. Mcnonp3zoBanue ¢pocdaToB B kKauecTBe MUHEPAIBHBIX YI0OPEHHIA.

OOmas xapakrepuctuka 3neMeHTOB |VA-rpynnbsl. OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapaKTepHbIE CTENEHH OKHUCICHHUS. YTIEPOJ, auIOTPOIHBIE MOAMU(DUKAINH, PAaCHpPOCTPAHEHUE B
npupoje, puU3NYecKue U XUMHYECKHe cBoiicTBa. Ancopbuus. KpyroBopot yriepoaa B mpupoie.
Oxkcuasl yriepoja, ux (QU3MYecKue U XMMHUYECKHE CBOMCTBA, JACMCTBHE HA KHUBBIC OPTaHU3MBI,
MOJy4YCHHUE U TPUMCHEHHE. DKOJIOrMYeckue MpoOieMbl, CBsi3aHHbIE ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a T7100aJIbHOTO MOTEIJICHUs KIIMMaTa, MapHUKOBBINA 3((ekT. YTosbHas KUCIOTa U €€ COJH,
ux (u3NYecKue U XMMUYECKUE CBOICTBa, MONyyeHue U npuMeHeHue. KaduecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Mcnonb30BaHnne kapOOHATOB B OBITY, MEIUIIMHE, POMBIIUIEHHOCTH U CEITLCKOM
XO3HCTBE.

[lepBoHauyabHBIE TOHATHS 00 OPraHMYECKHWX BEHIECTBAX KaK O COCTUHEHUSAX YIiepoia
(MeTaH, 3TaH, STWIEH, alleTHIICH, 3TaHOJI, TJIMLIEPHUH, YKCyCHas KucioTa). [IpupoaHbie MCTOYHUKU
YIIeBOI0POAOB (Yroib, MPUPOAHBIN ra3, HedTh), IPOAYKTHI UX MepepaboTku (OeH3WH), UX POIb B
ObITy M mpoMbIIUIeHHOCTH. [loHATHE O OMONIOTMYECKM BAKHBIX BEIECTBAaX: JKHpax, Oenkax,
yIJIEBOAAX — M HMX pPOJM B JKU3HM YeJIOBEeKa. MaTepuaibHOE EIMHCTBO OPraHMYECKUX U
HEOPraHUYECKUX COCAMHEHUH.

Kpemuuii, ero Qusuyeckue M XUMUYECKHE CBOMCTBA, MOJIy4YeHHE U TMPUMEHEHHE.
Coenunenus kpemHus B mpupoje. Obue npencrasieHus o0 okcuae kpemuus (1V) u xpemHueBoi
kucinote. CHIIMKATHl, UX UCIOIB30BaHKUE B OBITY, B IPOMBIIIICHHOCTH. BaXkHeiie cTponTenbHbIe
MaTepuaibl: KepamHKa, CTeKJo, IEeMEHT, OeToH, >kene3o0eToH. IIpobrmembl Ge3omacHoOro
UCIIOJIb30BAaHUS CTPOUTENbHBIX MAaTEPHAJIOB B TOBCETHEBHOM JKU3HU.

Xumuueckuii IKcnepumenm:
JlaGopaTopHbI€ OTBITHI

1. TlpoBeneHue KaueCTBEHHBIX peaKIUil Ha XJIOPUI-HOHBI.

2. V3ydeHue XMMHMUYECKUX CBOWCTB pa30aBIeHHON CEpHON KUCIIOTHI.

3. TIpoBeneHune KaueCTBEHHOH peakIiy Ha Cylb(haT-HOH 1 HAOIIOACHNE TPU3HAKa €€ TIPOTEKAHUS

4. TlpoBeneHue KaueCTBEHHOM peakMy Ha MOH AMMOHUS U U3yUEHHE NTPU3HAKOB €€ MPOTEKaHUSI.

5. IIpoBeneHue kauecTBEHHOH peakiy Ha GocdaT-uoH U U3yUeHHe IPU3HAKOB €€ MPOTEKaHus.

6. IIpoBeneHue KaueCTBEHHOH peakIMM Ha KapOOHAT -UOH U U3Yy4YeHUeE NPU3HAKOB €€ MPOTEKaHus.

7. TlpoBeneHue KaYeCTBEHHOW PEAKIMK HAa CUJIMKAT-UOH U U3y4YeHHE IPU3HAKOB €€ MPOTEKaHUsI.
[IpakTueckue paboThI

1. Tlonmy4eHue CONSAHOM KHCIOTHI, U3y4eHHE €€ CBOMCTB.

2. TlomyueHue amMmmHaKa, U3y4yeHHE €ro CBOMCTB.

3. Tomyuenwme yriekucioro raza. KauecTBeHHast peaknus Ha KapOOHAT-HOH.

4. PenieHue sKCIepUMEHTANIbHBIX 33/1a4 M0 TeMe «BakHelne HeMeTalIbl ¥ X COeTMHEHUS»

MeTaibl M UX COeTMHEHHS

OO01mas xapaKTepUCTHKA XMMHUECKUX DJIEMEHTOB — METAJUIOB Ha OCHOBAHHUU UX TIOJIOKEHUS
B Ilepmogmueckoili cucreme xumuueckux syemeHToB . M. MenpaeneeBa M CTpOEHUS aTOMOB.
CTpoeHHe MeETAUIOB. MeTauimdeckas CBSA3b W MeTaJUIMYecKas KPUCTALIMYECKas pemeTKa.
DNEKTPOXUMHUYECKHA P  HampsDKeHUd MeTamsioB. (DU3WYECKMe W XUMHUYECKHE CBOMNCTBA
MeTaimoB. OOmme crnocoObl moidydeHus: MeTaisioB. [loHATHE O KOPPO3WH METAIJIOB, OCHOBHBIC
CrocoObl 3amuThl WX OT Kopposud. CrmaBbl (CTayb, YyTr'yH, TIOpATIOMHHHH, OpoH3a) M HX
MPUMEHEHUE B OBITY U IPOMBIIIIIEHHOCTH.



[[lemounple MeTasuIBl: MMoOJoKeHue B [leproaudeckoi cucreMe XUMHUYECKHX deMeHTOB /JI.
N. MenneneeBa, CTpoeHHE HUX aTOMOB, HaXxOxkJAeHHE B mpupojae. dusnyeckue M XUMUYECKUE
CBOMCTBa (Ha mpumepe HaTpus U Kaiausi). OKCUAbl U TUIPOKCUIBI HaTpus U Kanus. [Ipumenenue
MICIIOYHBIX METAJJI0B M UX COCAUHCHUM.

[IlenoyHo3eMenbHbIC METAIBI MAarHUM U KaJIbLIMK: noJioxkeHue B [lepronnueckoit cucreme
xuMudeckux anemeHToB [[. M. MeHpaeneeBa, cTpoeHHE MX aTOMOB, HaXOXKJICHHE B IPHUPOJIE.
dusuyeckue W XMMHUYECKHE CBOMCTBA MarHus W Kanbliud., BakHeidmmne coequHEHHUS KalbIlUsg
(oxcua, TUAPOKCHU, coNHn). KECTKOCTH BOJBI M CITOCOOBI €€ YCTpaHSHHS.

Amomunuii: nonoxxkenue B llepumoamyeckoid cucremMe xumuueckux asyemeHtoB . .
MenpeneeBa, CTpOCHHE aToMa, HAXOXJACHHE B Mpupoje. PU3MYECKHEe M XUMHUYECKHUE CBONCTBA
amroMuHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH A ATFOMHHHSL.

Keneso: mnonoxenue B Ilepronnueckod cucrteMe Xumuyeckux osnementoB [l M.
MenpeneeBa, CTpOCHHE aToMa, HaXOXJACHHE B IMpupoje. PU3MYECKHe M XUMHUYECKHE CBOHCTBA
xkene3a. Okcunwl, ruapokcunsl u conu skenesa (ll) m xemesza (Ill), ux cocraB, cBoiicTBa u
MOJIy4CHHE.

XuMus M OKpyxKaoLas cpeia

BemectBa u Marepuansl B MOBCEIHEBHOW JKHM3HHU 4YellOoBeKa. be3omacHoe HMCIOb30BaHUE
BEIIECTB M XMMHYECKUX peakuuii B ObITy. IlepBas momMomp Npu XUMHYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHUYECKOE 3arps3HEHUE OKpYXKaromied cpeabl (mpeaenbHas I0mycTUMas KOHIEHTpaIus
BemecTs, ganee — [1/1K). Poib XxuMuu B perieHun 3KOJIOTHIECKUX TPOOIIEM.

Xumuueckuii IKcnepumenm:
JlaGopaTopHbI€ OTBITHI
1. OsnakomiieHH€ ¢ 00pa3IaMu METAJIJIOB U CIUIABOB, MX (DU3UYECKUMH CBOMCTBAMH.
2. TlpoBeneHue Ka4eCTBEHHBIX PeaKIMil Ha MOHBI (MarHus, KajbIusl), OMHCAHUE TMPU3HAKOB HUX
MPOTEKAHUS.
3. HccnenoBanue aMmpoTepHBIX CBOWCTB T'HAPOKCH/IA ATFOMUHHUS U TUAPOKCHIA IMHKA.
4. TlpoBeneHue KaueCTBEHHBIX peakiMii Ha MOHBI IMHKA, skene3a (1) u xxenesa (M), memu (11),
OMHMCaHUe MPU3HAKOB UX TPOTEKAHUSI.
[IpakTuueckue paboThI
1. 7Ké&cTkocCTh BOJBI U METOJIBI €€ yCTPaHEHHUSI
2. Pemrenue 3KCIepUMEHTATBHBIX 33129 110 TeMe «BakHeHIe MeTauThl M X COCTMHEHUS.
Mestcnpeomemnuwie ceasu

Peanuzanus MexXnpeIMeTHBIX CBsI3eld MpPHU M3YyYEHUU XUMHHM B 9 Kilacce OCYIIECTBISETCS
Yyepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATUN, TaK U MOHSATUH, SBISIOIIMXCS
CHUCTEMHBIMU IS OTACIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbBIE MOHATHS: HAYyIHBIA (aKT, TUIIOTE3a, 3aKOH, TEOPHSs, aHAHN3,
CUHTE3, Kiaccu(ukanus, TMepUOJUIHOCTh, HAONIOJCHHE, OJKCIEPUMEHT, MOJCINPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBJICHNE, TAPHUKOBLIN () PeKT, TEXHOJIOTHS, MaTepHAIIBI.

®dusmka: Marepusi, aroMm, OJEKTPOH, TMPOTOH, HEUTPOH, WOH, HYKJIUA, W3OTOIIHI,
PaIMOAaKTUBHOCTh,  MOJIEKYJa, OJJICKTPUYECKUW  3apsi, MPOBOJHUKH,  IOJYITPOBOTHUKH,
TUDIIEKTPUKU, (OTORJIEMEHT, BEIIeCTBO, TeNo, O0BEM, arperaTHOe COCTOSHHUE BEIIeCTBa, ras,
pacTBOp, pacTBOPUMOCTh, KPUCTAIUIMYECKAs PEHIETKA, CIUIABhI, (PM3MUYECKUE BETUYHMHBI, €IUHULIBI
MU3MEPEHHUS], KOCMUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COMHIIE.



10

buonorust: ¢orocuHTe3, npixaHue, Ouocdepa, IKOCHCTEMA, MHUHEPAIbHBIC YHO0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armochepa, ruapochepa, MuUHEpabl, TOPHbIE TOPOJIbI, TOJIE3HBIE UCKOTIAEMBIE,
TOILUIUBO, BOAHBIE PECYPCHL.

3. IlnaHupyemMsble pe3yJbTaThl OCBOCHHS Y4eOHOT0 MpeaMeTa « XuMHUsD)

JInYHOCTHBIE Pe3yJbTAThI

JIndHOCTHBIE pe3yabTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO 0OmHIero o0pazoBaHuUs
JIOCTUTAIOTCS B XOZ€ OOyd4eHHUsI XUMUU B €MHCTBE y4eOHON M BOCIUTATEIBHON JESTEIBHOCTH B
COOTBETCTBUU C TPATUIMOHHBIMH POCCUMCKUMU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMH, TPHHATHIMH B OOIIECTBE MpaBUJIaMU M HOPMaMH TIOBEJCHUS U CIOCOOCTBYIOT
poleccaM caMONO3HAHM, CAMOPA3BUTHSI U COLIMANTU3ALUN O0YUaOIUXCSL.

JIM4HOCTHBIE PE3yNbTaThl OTPAXKAIT TOTOBHOCTH OOYYaIOUIMXCS PYKOBOJACTBOBATHCS
CHUCTEMOM TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIIMN W PACHIMPEHUE OMNbITa JEATEIbHOCTH Ha ¢
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

LEHHOCTHOTO OTHOILIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, MCTOPUUYECKOMY U HAyUYHOMY
HACJICJNIO, TIOHMMAaHUS 3HAYEHUS XUMHUYECKOM HAyKH B KU3HU COBPEMEHHOTO OOIIECTBa,
CIIOCOOHOCTH BIIQJIETh JOCTOBEPHOW WH(POpPMAIUEH O TEPEIOBBIX JOCTHKCHHSIX M OTKPBITHSIX
MHUPOBOH U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTPOMCTBE MHUpa
1 00IIECTBA;

2) rpaskIaHCKOr0 BOCTIMTAHUS:

MPEACTABICHUS] O COIMAIBHBIX HOPMaxX M TMpaBUJaX MEXKIMYHOCTHBIX OTHOIICHUU B
KOJJIEKTHBE, KOMMYHUKATHUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOH, y4eOHO-
MCCIIEIOBATENILCKOM, TBOPUECKON U JAPYTUX BHUAAX JAEATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpa3zHOI
COBMECTHOM JIE€SITEIIbHOCTH TIPU BBITIOJIHEHUH YYE€OHBIX, IMO3HABATENIbHBIX 3a/a4, BBIMOJHEHUU
XUMHUYECKUX IKCTIIEPUMEHTOB, CO3/IaHUU YY€OHBIX MPOEKTOB, CTPEMIICHHUS K B3aUMOIMOHUMAHUIO U
B3aMMOIIOMOIIH B Mpoliecce ITON y4eOHOI AesITeNbHOCTH, TOTOBHOCTH OIIEHHBATh CBOE MOBEICHUE
Y TIOCTYIIKM CBOMX TOBApHILEW ¢ MO3ULMUA HPABCTBEHHBIX M MPABOBBIX HOPM C YYETOM OCO3HAHUSA
IIOCJIE/ICTBHM MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHMS

MHPOBO33PEHUYECKHE  TPEACTABICHUS O  BEHIECTBE W XHMHYECKOW  PEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTUS HAYKM M COCTABIISIIOLIME OCHOBY JJisi
MOHWMAaHUS CYIIHOCTH HAyYHOW KapTUHBI MUPA, MPEACTAaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
Pa3BUTHSI TIPUPOJIBLI, B3AUMOCBS3SIX YEJIOBEKA C MPHUPOAHOU CPEIO, O POJIM XMMHH B MO3HAHUH
ATUX 3aKOHOMEPHOCTEN;

MO3HABATEJIbHbIE MOTHBBI, HAIPABJIEHHbIE HA IMOJYYEHHUE HOBBIX 3HAHUW 1O XUMHUH,
HeoOXoauMble JUIsl OOBSICHEHHS HAOMIOJaeMBIX TIPOIECCOB W SBICHHM, IM03HABATEIHHOM,
WH()OPMAITMOHHOW U YUTATEIIBCKON KYJIbTYPHI, B TOM YHCJIE HABBIKOB CAMOCTOSTEIbHONU PabOTHI ¢
y4eOHBIMH TEKCTaMH, CIPABOYHON JUTEPATYpOH, JOCTYMHBIMH TEXHUYECKUMHU CPEJICTBAMH
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyUEHHI0 W TO3HAHWIO, JTHOO0O03HATEIHHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa3oBaHuIO, TPOEKTHOM M HCCIEI0BATEIbCKONW JEATEIbHOCTH, K OCO3HAHHOMY BBHIOOpY
HAIPAaBJIEHHOCTH U YPOBHS 00y4YeHHUs B NajbHeHIIeM;
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4) ¢popMHUpPOBAHMS KYJILTYPBI 3/10POBbSI:

OCO3HAHHE LIEHHOCTH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 370POBbIO, YCTAHOBKU
Ha 370pOBBIA 00pa3 JKW3HM, OCO3HAHWE TIOCIEJACTBUA W HENPHUATHE BPEIHBIX IPUBBIYCK
(ynorpeOyieHUsI  aJKOTroJisi, HApPKOTUKOB, KYPEHHs), HEOOXOAMMOCTH COOJIOJCHHUS IPABUI
0e30MacHOCTH NP O0PAILEHUH ¢ XUMHUYECKUMH BEUIECTBAMH B OBITY U pealbHOMN KU3HHU;

5) Tpy10BOro BOCIIUTAHHUS:

UHTEpeC K MPAKTHUYECKOMY H3YYEHHUIO mpodeccuii u Tpyaa pazIudHOro poja, YBaKEHHE K
TPYAY U pe3yjbpTaTaM TPYAOBOM JEATEIbHOCTH, B TOM UUCIIE HA OCHOBE MPUMEHEHUS IIPEIMETHBIX
3HAHUU MO XUMUH, OCO3HAHHBIN BHIOOP MHAMBHUAYAIbHON TPAeKTOPUH MPOJOJIKEHHS 00pa30BaHUs
C Y4€TOM JMYHOCTHBIX HHTEPECOB MU CIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX HHTEPECOB U
NOTPEOHOCTEH, YCICIHON MPOPECCHOHATBHON JCITEILHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHUH,
FOTOBHOCTb aJJaliTUPOBATHCSI B IPOPECCUOHAIBHOM CpEIE;

6) 9K0JIOrM4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIICHHE K MPUPOJE KaK MCTOYHHKY >KU3HM Ha 3emiie,
OCHOBE €€ CyYIIECTBOBAHMS, NMOHMMAaHUE IEHHOCTH 3J0pOBOrO0 M 0e30macHOro o0pas3a >KH3HH,
OTBETCTBEHHOE OTHOIICHUE K COOCTBEHHOMY (hM3NYECKOMY U TICUXHYECKOMY 310POBBIO, OCO3HAHUE
[EHHOCTU COOMIOACHUS MpaBUiI 0€30MacHOrO MOBEIEHHUs MpH paboTe C BEIIECTBAMH, a TaKkKe B
CUTYyalUAX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH MPUMEHATh 3HAHUS, MOJy4YaeMble MPU U3YUYEHUU XUMHUH, JJI PELICHUs 3ajad,
CBSI3AHHBIX C OKPYXaUIEHd MPUPOAHON Cpelor, il MOBBIIEHHUS YPOBHS 3KOJIOTHYECKOU
KYJIBTYpPbI, OCO3HAHMS TJI00AJBLHOTO XapakTepa AKOJIOTMYECKUX MpoOJieM M MyTed MX peuieHHs
MIOCPEACTBOM METOJOB XUMHH, HKOJOTMUYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOJCTBOBATHCS UM B
ITIO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

MertanpeameTHble pe3yJibTaThl

B cocraBe MerampeAMETHBIX pe3yJabTaTOB BBIACISAIOT 3HauUMbIE s (POPMUPOBAHUS
MHUPOBO33pEHUsT OOIIeHayYHblE TMOHATUS (3aKOH, TEOpHs, NMPUHIMII, THIIOTe3a, (DaKT, cucTema,
IIPOLIECC, IKCIIEPUMEHT U JIPYroe.), KOTOpPbIE HCIOJIb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EOHBIX
npeaMeTax M MO3BOJISIOT Ha OCHOBE 3HAHUH U3 3TUX NMPEAMETOB (POPMHUPOBATH MPEJICTaBICHUE O
[IEJIOCTHOM HAayyHOW KapTHMHE MMpa, M YHHBepcallbHble ydeOHble AEeHUCTBUS (TIO3HaBaTeNbHBIE,
KOMMYHHUKATHBHbIE, PETYJIATHBHBIE), KOTOpbIe 00OecneuyuBaroT (OPMHUPOBAHME TOTOBHOCTH K
CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYILIECTBICHHUIO Y4€OHOM J1eATEeNbHOCTH.

ITo3naBaTe/bHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble Jornyeckue NeHCTBHUA:

YMEHHMSI UCIIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIIEHUS TP OCBOCHUH 3HAHWN: PACKPBIBATH
CMBICTT XUMUYECKUX MOHATUN (BBIIENATh UX XapaKTepHbIE MPU3HAKU, YCTaHABIUBATh B3aUMOCBS3b
C JIPYTUMU MOHSTHUSIMH), UCTIOJIB30BaTh MOHATUS ISl OOBSICHEHUS OTAEIbHBIX (AKTOB U SIBJICHU,
BBIOMPATh OCHOBAHMS W KPUTEPUMU Ui KIACCHU(DUKALMU XUMHUYECKHUX BELIECTB U XHUMHUYECKHX
peakIMii, yCTaHaBIMBATh NMPUYMHHO-CIICACTBEHHBIE CBA3M MEXIY OObEKTaMHU HU3Y4EHUs, CTPOUTH
JIOTUYECKHE pacCyXJAeHHs] (MHIYKTUBHbBIC, NEQYKTHBHbIEC, IO aHAJOIMM), JAENaTh BBIBOJABI U
3aKIJIIOUEHUS;

yYMEHUE TPUMEHATh B Ipollecce IMO3HAHMUSA MOHATHA (IIPEIMETHbIE M MeTalpeAMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJENM, HCIOJNb3yeMble B XUMHH, HpeoOpa3oBbIBaTh LIMPOKO
IpPUMEHSIEMble B XMUMHUHU MOJIETIbHBIE MMPEICTaBICHUS — XUMHUYECKHH 3HaK (CHMMBOJ 3JIEMEHTa),
XuMHUeckass (opMmyiga M ypaBHEHHE XHMHUYECKOH peakuuu — TpU pelIleHuu ydeOHo-
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MO3HABATENIbHBIX 33J1a4, C Y4ETOM ATHX MOJENIbHBIX IMPEICTABICHUN BBISIBIATH U XapaKTepU30BaTh
CYIIECTBEHHBIC MPU3HAKU M3yYaeMbIX 00BEKTOB — XMMUYECKHX BEIIECTB U XUMHUYECKUX PEAKIIHA,
BBISBIIAITH OOIIME 3aKOHOMEPHOCTH, IPHYMHHO-CIICICTBEHHBIE CBSI3U M IPOTHBOPEYHS B H3y4aeMbIX
npoueccax U sIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AelCTBHSA.

YMEHHE HCIOIb30BaTh MOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHMUS, a TaKXKe
B KaueCTBE OCHOBBI JUIsI ()OPMUPOBAHMS TUIOTE3bI MO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX
CYXKJICHU;

NpUOOpETEHUE OMbITa 10 IUIAHWPOBAHMIO, OPraHU3allMd U MPOBEACHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, yMEHHE HaOII0aTh 32 XOAOM IpOLiecca, CaMOCTOSATEIbHO MPOrHO3UPOBATh €ro
pe3ynbTar, (QOpMyYIHpPOBaTh OOOOWIEHWS W BBIBOABI IO pE3yjbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEIOBAHMsI, COCTABIIATh OTUET O IPOJEIaHHON padoTe.

PabGora ¢ undopmanmeii:

yYMEHHE BbIOMpaTh, aHATU3UPOBATH U UHTEPIPETUPOBATH MH(GOPMAIIUIO PA3IUYHBIX BHIOB U
dopM mpencTaBiIeHMs], MOJIYYaeMYI0 W3 Pa3HbIX HMCTOYHUKOB (Hay4YHO-IIOMYJIsIpHas JUTepaTypa
XUMHYECKOTO COJIEpKaHMsI, CIIPaBOYHBIE TOCOOUs, pecypchl MHTepHEeTa), KPUTUYECKH OLEHUBATH
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HH(POPMAIHIO;

YMEHHE NPUMEHATH Pa3IMYHbIe METOAbI M 3alpOCHI MPH MOUCKE U 0TOOpe MHpOpMALUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOIUMBIX JJISl BHIMIOJHEHUS] YUEOHBIX M IO3HABATEIbHBIX 3a7ad
OTIpEeNeIEHHOTO THUMa, NPUOOpEeTeHHe OombiTa B O0JACTH WCIOIB30BaHUS HMH(POPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJaJIeHWE KYJIbTYPOH aKTUBHOTO HCIIOJIB30BAHMS Pa3IHMUHBIX
MOWCKOBBIX  CHUCTEM, CaMOCTOSITENTbHO BBIOMpaTh ONTHUMANbHYIO (opMy mpeacTaBIeHUs
uH(pOpMallUl M WUIIOCTPUPOBATh pEIIaeMble 3aJaud HECIOXKHBIMM CXEMaMH, JuarpaMMamy,
apyrumu popmamu rpaduku U UX KOMOUHALUSAMU;

yYMEHHUE MHCIIONB30BaTh M aHATU3UPOBaTh B Ipolecce y4eOHOW U HCCIeN0BaTENbCKON
JEeSATENIbHOCTH UH(POPMAIIHIO O BIUSHUU MPOMBIIIUIEHHOCTH, CEIBCKOTO XO035SHCTBA M TPAHCIIOPTA Ha
COCTOSTHUE OKpY’Karollel IPpUPOTHON cpeibl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe 1eHCTBUSA:

YMEHUS 3alaBaTh BOMPOCHI (B X0JI€ AMaNora u (UiaM) AMCKYCCHH) IO CYIIECTBY 00CyXa1aeMoi
TeMBI, (HOPMYITHPOBATH CBOU MPEIOKEHHS OTHOCUTEIHHO BHITIOJHEHHUSI IPEATIOKEHHON 3a/1a4;

YMEHHMSI IPEJICTABIATh MOJIyY€HHbIE Pe3yJIbTaThl I03HABATEIbHON JI€ATEIbHOCTH B YCTHBIX U
NUCBbMEHHBIX  TEKCTax; JeNaTh MPE3CHTALHMI0 PEe3yJbTAaTOB  BBHIIOJHEHUS XUMHYECKOIO
JKCIIepUMeHTa (71a0opaTOpHOro OMbITa, JabOpaTOpHON pabOThI MO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YUeOHOTO MPOEKTA);

YMEHMsI y4eOHOro COTpPYIHHUYECTBA CO CBEPCTHUKAMU B COBMECTHOH MO3HABAaTEIbHOM H
HCCJIEIOBATENIbCKOM ASITEbHOCTH MPU PEIIEHUH BO3HUKAIOIINX MPOOIeM Ha OCHOBE yuéTa 00X
MHTEPECOB U COIJIAaCOBaHUS MO3ULUH (00CyXaeHHs, OOMEH MHEHUSIMH, «MO3TOBbIE IITYPMBI»,
KOOpJMHALMsI COBMECTHBIX JEHCTBHI, ONPEIEIEHUE KPUTEPHUEB 110 OLICHKE KaYeCTBa BBIIIOJIHEHHON
paboThI U IpyTHE).

PerynsiTuBHbIE yHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUA:

YMEHHME CAaMOCTOSITEJILHO OIPEAEIATh LENN AEATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U NMPH HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO JI€ATEIbHOCTh, BHIOMpATh Hanboee
3 pexTUBHBIC CITIOCOOBI PEIICHHUS YUeOHBIX M TT03HABATEIBHBIX 3a71a4, CAMOCTOSATEILHO COCTABIISITh
WM KOPPEKTUPOBATh MPEIJIOKEHHBIA AJITOPUTM JEHCTBUM TMPU BBHIMOJHEHUH 3aJaHUN C YYETOM
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MOJIyUYEHUS HOBBIX 3HAHMM 00 H3y4aeMbIX OOBEKTaX — BEIIECTBaX W PEaKUUsAX, OLIEHHWBATH
COOTBETCTBUE IIOJIyYEHHOIO pe3yibTaTa 3asBICHHOM LEIM, YMEHHE HCIOJIb30BaTh W
AHAJIM3UPOBATH KOHTEKCTHI, IPEIJIAraéMbI€ B YCJIOBUH 3aJaHUIA.

IIpeamerHbIe pe3yabTaThl

B cocraBe mnpeaMeTHBIX pe3yNbTaTOB IO OCBOCHUIO O0S3aTENIbHOIO  COAEPIKAHUA,
YCTaHOBJEHHOTO JaHHOM denepanbHOM pabouell mporpamMmoi, BBIIEISIOT: OCBOEHHBIE
00yJarImUMUCS HayYHbIC 3HAHUS, YMEHHSI M CIIOCOOBI JEHCTBHH, crienuduIecKue I MpeIMETHON
obnactu «XuMHUS», BUIBI ACATEIBHOCTH MO IMOJIYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIpPETALHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3IMUHBIX YYEOHBIX U HOBBIX CUTYalIHsIX.

K xonmy oOyuyenus B 8 kjiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxatb c(hOPMUPOBAHHOCTh y O0OYUaIOLIUXCSl YMEHUI:

® pPACKpPBIBATH CMBICII OCHOBHBIX XMMUYECKUX MOHSATUN: aTOM, MOJIEKYJa, XUMUYECKUN 3JIEMEHT,
IIPOCTOE BELIECTBO, CIOKHOE BELIECTBO, CMECH (OJHOPOJHAS M HEOJHOPOJHAsA), BAIEHTHOCTb,
OTHOCHUTEJIbHAs aTOMHAasg W MOJIEKYJIsIpHAs Macca, KOJIMYECTBO BEIECTBA, MOJb, MOJISIpHas
Macca, MaccoBas JOJII XHMHUYECKOrO 3JIEMEHTa B COCIUHEHHH, MOJIAPHBIA 00BEM, OKCHUI,
KHMCJIOTA, OCHOBAHHUE, COJIb, 3JIEKTPOOTPULATEIBHOCTb, CTEIEHb OKHUCICHHS, XHMHUYECKas
peakiusi, KiacCU(pUKAIUS DPEaKIUW: PEeakiuu COCIUHEHHUS, PEaKlUMU Pa3IOKECHHs, peaKIuu
3aMelIeHMs], pPeakIuy 00MeHa, SK30- M IHIOTEPMUYECKUE PEaKIUu, TEIUIOBOM 2 (deKT peakuuu,
ApO aToOMa, PIIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOUTalb, paANnyC aToMa, XUMUYecKas CBS3b,
MOJISIpHAs U HENOJIAPHAs KOBAJICHTHAsl CBSI3b, MOHHAs CBS3b, MOH, KaTUOH, aHUOH, PAaCTBOD,
MaccoBast 10Jisl BellecTBa (IIPOLEHTHAs! KOHIIEHTpAIKs) B pacTBOPE;

® WJUIIOCTPUPOBATH B3aWMOCBS3b OCHOBHBIX XUMHYECKUX MOHATUN U IPUMEHSTH 3TU IOHATHUS IPU
ONMCAHUM BEILIECTB U UX NPEBPALICHUI;

® JCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY ISl COCTaBJICHHS (OpPMYJ BEIIECTB U YypaBHEHUU
XUMUYECKHUX PEaKLUM;

® OMNpeneNnsaTh BaJEHTHOCTh aTOMOB 3JIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTCTICHb OKHCIICHUS
AJIEMEHTOB B OWMHApHBIX COEAMHEHMSX, MPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY Kiaccy
coenuHeHuH Mo GopMynaM, BUJ XUMHUECKOH CBS3H (KOBaJCHTHAS U MOHHAS) B HEOPTraHMYECKHUX
COEIMHEHUSX;

e packpsiBaTh cMbIci [lepuoanueckoro 3akona J[. 1. MeHnneneeBa: 1eMOHCTpUPOBATh IOHUMAHKE
MEPUOJNYECKON 3aBUCHMOCTH CBOMCTB XHMHYECKMX OJJEMEHTOB OT WX TOJIOKEHUS B
Ilepnonnueckoi cucreme, 3aKOHOB COXPaHEHHS MACCHI BEIIECTB, IOCTOSTHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOrajpo;

® ONWCHIBATh U XapaKTepu3oBaTh TabMMuHyr (opmy Illeprogmdeckoil CHCTEMBI XHMHYECKUX
AIIEMEHTOB: Pa3IMyaTh MOHATUS «TJlaBHAs moArpymmna (A-rpymnmna)» u «nobdounas moarpymnmna (b-
rpynmna)», Majble U OOJBIINE MEePHOIbl, COOTHOCUTH 0003HAYECHHUSI, KOTOPHIE UMEIOTCS B Ta0JIUIIe
«llepnogmueckass cucrema xumudeckux osjemeHToB [[. WM. MengeneeBa» ¢ YHUCIOBBIMH
XapaKTepUCTUKAMHU CTPOEHHUS aTOMOB XMMHUYECKHUX AJIEMEHTOB (COCTaB M 3apsij sjapa, olliee
YHCJIO AJIEKTPOHOB U PacCHpeieNIEHUE UX MO IEKTPOHHBIM CIIOSM);

e KJacCcU(UIMPOBATh XUMHUUYECKHUE DJIEMEHTHI, HEOPTaHUUYECKHUE BEIIECTBA, XUMUUYCCKUE PEaKITUH
(110 4KCy ¥ COCTaBY YYaCTBYIOIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3D (HEKTy);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KIIACCOB,
MOATBEpPXKIAass  ONHUCAHUE NPUMEpPAMH  MOJIEKYJIIPHBIX  YPABHEHHM  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIUM;
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IIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOI'O COCTaBa,
BO3MOXXHOCTH IMPOTEKAHHSI XUMUYECKHUX MTPEBPAIICHUH B Pa3JIMYHbIX YCIOBHSIX;
BBIUNCIISITH OTHOCUTEJIbBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MaccChl BELIECTB, MAacCOBYIO JIOJIO
XUMHYECKOTO 3JIEMEHTa MO (opMyje COEIUHEHHs, MAcCOBYIO JOJIO BEIIecTBa B pPacTBOpE,
MPOBOAMTH PACUETHI MO YPABHEHHUIO XUMUYECKON PEeaKIuy;
MPUMEHSTh OCHOBHBIE ONEpAIlUU MBICIIUTEIBHON EATEIbHOCTH — aHAJIU3 U CHHTE3, CPABHEHHE,
00001IeHIe, CUCTEeMATHU3AINIO, KIACCH(UKAIUIO, BBISBICHIEC MPUYUHHO-CICICTBEHHBIX CBS3EH
— OJId U3Yy4YCHHA CBOMCTB BCIICCTB U XMMHUUYCCKUX peaKI_[I/IfI, CCTCCTBCHHO-HAYYHBIC MCTO/bI
NO3HAHUS — HaONIO/EHUE, W3MEpPEHUE, MOJEIMPOBAHUE, OJKCIEPUMEHT (peallbHbll U
MBICJICHHBIN );
CJIEZIOBATh MPaBWJIaM TIOJIb30BAHUS XUMHUECKOW MOCYION W JTabopaTOpHBIM 00OPYIOBaHUEM, a
TakKe MpaBUiIaM OOpAIEHUs C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU IO BBITOIHEHUIO
7a00paTOPHBIX XMMHUYECKHX OIBITOB IO TOJYYEHUIO M COOMPAaHUIO Ta3000pa3HBIX BEIIECTB
(Bomoposla M KHCJIOpOJAa), IPUTOTOBIEHUIO PACTBOPOB C ONpPENEIEHHONM MAacCOBOM aojei
pacTBOPEHHOIO BEIIECTBa, IUIAHUPOBATh W TPOBOJUTH XHUMUYECKHUE OSKCIEPUMEHTHI IO
pacro3HaBaHUIO PACTBOPOB INEJIOYEH W KHUCIOT C TOMOIIbI0 HMHIUKATOPOB (JTaKMYC,
¢denondrazent, METUIOPAHK U APYTHE).

K konny oOyueHus B 9 kiacce IpeIMETHbIE pe3ylbTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:
PACKpbIBATh CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHATHI: XUMHUYECKHH QJICMCHT, aTOM, MOJICKYIJIA,
WOH, KaTHOH, aHUOH, TIPOCTO€  BEIIECTBO,  CIOKHOE  BELIECTBO,  BAJIEHTHOCTb,
ANIEKTPOOTPHULIATEIBHOCTh, CTENEeHb OKHCICHMs, XUMHUYECKash peakius, XUMHUYecKas CBs3b,
TEIIOBOM 3P PEKT peakiiu, MOJib, MOJIIPHBIH 00BEM, pacTBOpP, AJIEKTPOJIUTHI, HEANEKTPOIIUTHI,
AIIEKTPOJINTUYECKAs] JMCCOLMAIMS, DPEAaKIMM HOHHOIO OOMEHa, Karaln3aTrop, XUMHUYECKOe
paBHOBecHE, OOpaTHUMble U HEOOpaTHMbIE pPEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
pEeaKIMK, OKHUCIUTENb, BOCCTAHOBUTENb, OKHCICHHE M BOCCTAaHOBJIEHHE, aJUIOTPOINHMS,
aM(bOTepHOCTI), XUMHNYECKasa CBA3b (KOBaJ'IeHTHaSI, HOHHaAas, MeTaJ'IJ'II/I'-IGCKaSI), KpHUCTAJNIMYCCKaA
peméTKa, KOppO3usl METauIOB, CIUIABBI, CKOPOCTh XHWMHYECKOW pEaKklHH, MHPeIeIbHO
nomyctumasi konnentpamus [1/IK Bemectsa;
HUIUTIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHWYCCKUX HOHATUH U MNPUMCHATH 3TH IOHATHA IIPU
OTHMCAHUU BEIIECTB U UX MPEBPAIECHUII;
UCIIOJIb30BaTh XMMMYECKYI0 CHUMBOJIMKY JJIsi COCTaBiieHUS (opMyN BEUIECTB U YpaBHEHUN
XUMHUYECKHUX PEaKIIHii;
onpeaAcIsATb BAJICHTHOCTb MW CTCICHL OKHCICHHUA XHMHUUYCCKHUX DJOJIEMCHTOB B COCIUWHCHUAX
pa3IMYHOTO COCTaBa, NMPUHAJIEKHOCTh BEUIECTB K OINPEAEIEHHOMY KJacCy COECOUHEHHH IO
dbopmynaMm, BUI XUMUYECKOHN CBSI3H (KOBaJIEHTHAsI, HOHHASI, METAJUIMUECKas) B HEOPTaHUYECKUX
COEIMHEHUSX, 3apsA]l MOHA MO XUMHYECKOM (opmyle, XxapakTep cpellbl B BOAHBIX PacTBOpPax
HEOPraHUYECKUX COEAVNHEHUM, TUIl KPUCTAININYECKON PEIIETKA KOHKPETHOTO BEIIECTBA;
packpsiBaTh cMbich Ilepuognueckoro 3akona [[. M. MeHneneeBa W AEMOHCTPUPOBATH €r0
NOHMMaHMe: OIMCHIBaTh W XapaKTepu3oBaTh TabmuuHyro (opmy Ilepuoanyeckoit cucTembl
XUMHUYECKHUX SJIEMEHTOB: pazlinyarh TMOHATHS «TJIaBHas moArpymnmna (A-rpymnmna)» u «mnoOodHas
noarpynma (b-rpynma)», manpie U OOJBINME MEPHOIBI, COOTHOCUTHh O0O3HAYEHUS, KOTOPHIC
UMEIOTCS. B TMEPUOAUYECKON Tabiuie, ¢ YHUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsi Aapa, oOlee YUCIo 3JIEKTPOHOB M pacIpeesieHue uxX
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II0 JIEKTPOHHBIM CJIOSIM), OOBSICHATB OOIIHME 3aKOHOMEPHOCTH B U3MEHEHHUU CBOICTB 3JIEMEHTOB
U UX COCIMHEHMH B IpeJenax MajblX IEPUOIOB U INIABHBIX MOArPYIII C YYETOM CTPOEHUS UX
aTOMOB;

e kjaccu(uUUpPOBaTh XUMHUECKUE JIEMEHThI, HEOPraHMUECKUE BEIECTBA, XMMUYECKHE PEAKIINU
(Mo 4YMCIy W COCTaBy y4YacTBYIOUIMX B PEaKIUH BEIIECTB, IO TEIUIOBOMY >(PQeKTy, 1o
U3MEHEHUIO CTETIEHEeH OKUCIIEHUS! XUMHUECKUX JIEMEHTOB);

® XapakTepu3oBaTh (OMUCHIBATH) OOIIME U crenu(pUUecKue XUMHUYECKHUE CBOWCTBA MPOCTHIX U
CJIO’KHBIX BEILIECTB, MOATBEPKIasi ONMCAHUE IPUMEPAMU MOJIEKYJIAPHBIX U MOHHBIX ypaBHEHUH
COOTBETCTBYIOLIMX XMMUYECKUX PEaKIHii;

® COCTaBJIATh YPAaBHEHMs JIEKTPOJUTUYECKON AUCCOLMALMM KUCIIOT, I1elI04Yel U ColeH, IOIHbIE U
COKpAIllEHHbIE YpAaBHEHMs peaklUil HOHHOIo OOMEeHa, YPaBHEHUS PEeaKLUMH, MOATBEPHKIAIOIINX
CYILECTBOBaHHE FEHETUUECKOM CBSI3U MEX/y BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

®  PACKPBIBATh CYLUIHOCTb OKMCIMTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIMNA TOCPEICTBOM COCTABICHUS
AIIEKTPOHHOTO OaraHca STUX PEaKIINi;

® [IPOTHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTU OT UX CTPOEHHUS, BO3MOXKHOCTHU IIPOTEKAHUS
XUMHUUYECKHX IPEBPAIICHUN B Pa3IMUHBIX YCIOBHUSIX;

® BBIYUCIATH OTHOCUTEIbHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JOJIIO
XUMHUYECKOI'O 3JIEMEHTa N0 (opMyse COEIUHEHHs, MACCOBYIO JOJIO BELIECTBa B PacTBOpPE,
HIPOBOJUTH PAcUEThI 10 YPABHEHUIO XUMUYECKOM peaKlnu;

e coOmonaTh MpaBUiIa MOJIB30BAHMUS XUMHUYECKOW MOCYI0H M 1a00paTOpHBIM 00OpYAOBaHHEM, a
TaKXe MpaBuia OOpaIIEeHUsl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIHSAMM I10 BBIITOJHEHUIO
7a00paTOPHBIX XUMHYECKHX OIBITOB MO IOJYYEHUIO U COOMpPAHHUIO Ta3000pa3HbIX BEILECTB
(aMMHaKa ¥ yTIeKucioro rasa);

® [IPOBOJIUTH pEAKUWH, MOATBEPXKAAIOIINE KAYECTBEHHBI COCTaB pa3jMYHbIX BELIECTB:
pacrno3HaBaTh OIBITHBIM IYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHaT-, ¢ocdar-, cuIUKat-,
cyibdar-, THAPOKCUI-MOHBI, KATHOHBI aMMOHHS M MOHBl M3YYEHHBIX  METaJJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

® [IPUMEHATh OCHOBHBIE ONEPALUU MBICIUTEIBHON NEATEIBHOCTH — aHAJIN3 U CUHTE3, CPaBHEHUE,
0000111eH1e, CUCTEMATU3aINI0, BBIIBJICHUE MPUUYUHHO-CIEJCTBEHHBIX CBsI3el — I U3y4eHMS
CBOMCTB BEUIECTB M XHUMHUYECKUX pEAKIHi, €CTeCTBEHHO-HAYYHbIE METOJbl IO3HAHUS —
Ha0JII0/IeHUe, U3MEPEHNE, MOJIEINPOBAHNE, IKCIEPUMEHT (peajIbHbI U MBICTIEHHBIN).

4. TemaTnueckoe NJaHMPOBaAHHE

8 ki1acce

KoanuecTBo | Di1eKTpOHHBbIE
4acoB (undgposbie)
o0pa3oBaTte/ibHbIE

pecypchl

HaumeHoBaHue pa3iesioB M TeM
MPOrpamMmmbl

Ne i/t

Pa3nea 1. IleppoHavyaabHble XUMHYECKHE OHATHS
Xumusi — BaxkHas 00J1aCTh
11 €CTECTBO3HAHMS U TIPAKTHICCKOMN 5
JACATCIIbHOCTH YCJIOBCKA

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c



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

1.2 BemecTBa n XUMHUYECKHE PEaKITUU 16 Bubmorexa HOK

https://m.edsoo0.ru/7f41837c
Pasznesn 2. Baxxneiinue npeacTraBuTe/ M HEOPraHN4eCKNX BellecTB

21 Boznyx. Kucnopoa. [Tousitie 06 5 bu6nuorexa LIOK
' OKCHOaX https://m.edsoo.ru/7f41837c

29 Bonopon. Ilonsarue o kucinorax u 8 bubnuorexa LIOK
' COJIIX https://m.edsoo.ru/7f41837c

23 Bona. PactBopsr. [Tousitue 06 6 bu6muoreka [IOK
' OCHOBaHHUIX https://m.edsoo.ru/7f41837c

24 OCHOBHBIE KJIACChl HEOPTAHUYECKUX 12 bu6muoreka [IOK

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

Pa3znen 3. [lepuoanuecknii 3axoH u [lepuognyeckasi cucreMa XUMHYECKHX 3JI€MEHTOB

. . MenpaeneeBa. CTpoeHue aToMOB. XMMHYECKAsl CBSA3b.
OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIuu

Ilepuoauueckuii 3aK0H U
[lepuonnueckas cucreMa XMMHUYECKUX

bubnuorexa [IOK

KPEMHUN U UX COCTUHEHUS

3.1 anemenTtoB J[. . Menneneena. ! https://m.edsoo.ru/7f41837c
Crpoenue atoma
39 Xumuueckas cBsi3b. OKHCIUTEIBLHO- v bubnuorexa [IOK
' BOCCTAHOBUTEIIbHBIC PEAKIIUU https://m.edsoo.ru/7f41837c
PesepBHOe Bpems 2 bubmmorexa LHOK
https://m.edso00.ru/7f41837c
9 kaace
KonuyectB | DileKTpOHHbBIE
No n/m HaumeHoBaHue pa3iesioB U TeM 0 9ACOB (undporbie)
MPOrpaMmbl
oOpa3oBaTe/ibHbIEC
pecypcsl
Paszpnen 1. BemecTBo H XuMHYecKHe peaKIul
11 IToBTOpenue u yriyOneHne 3HaHUN 5 bubnnoreka [JOK
' OCHOBHBIX pa3/iesIoB Kypca 8 kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTHU 5 bubnnorexka [JOK
' XUMHYECKUX PEAKIUI https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTHYECKAS AUCCOLUALIUS. 8 bubnnorexka [JOK
' XHMMHYECKHE PEaKIIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Pasznea 2. HemeTranl 1 UX coeNHEHUS
21 OO6mr1ast XapakTepruCTHKa XUMUYECKHIX 4 bubnmnoreka [JOK
' aneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1m1ast XxapakTepUCTHKA XUMUYECKHX
2.2 3H€H1\;IIGHTOI§) V|AI-)pr1'IHI:I. Cepau eé 6 bubmorexa LIOK
https://m.edso00.ru/7f41a636
COEIMHEHUS
OO61as xapakTepUCTHKa XUMUYECKUX
2.3 BHCﬁeHTOIf VA-fpyHHLI. Aszor 7 bubmiorexa HOK
’ https://m.edso0.ru/7f41a636
dhochop 1 ux coeTMHECHHS
OO1m1ast XxapakTepUCTHKA XUMUYECKHX
24 SHCMGHTOlf |VAI-)pr1'IHBI. Yrnepon u 9 bubmorexa LIOK

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

Pa3zgen 3. MeTa/sIBI M X CO€TUHEHU S



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/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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. Bbu6mmoreka [JOK
3.1 Obmpue cBOHCTEA METAIIOR 4 https://m.edsogru/7f41a636

32 Baxneiine Metasuibl U UX 16 bubmmoreka [JOK
' COCTMHEHUS https://m.edso0o.ru/7f41a636

Pasznea 4. Xumus u okpyskamomas cpeia

41 BemectBa u Matepuansl B ;KM3HU 3 bubnnoreka [HOK
' YyeJioBeKa https://m.edsoo.ru/7f41a636

PezepBHOE Bpemst 1 Eubmorexa LIOK
https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB 68

110 ITPOTPAMME



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