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[TOACHUTEJIBHA A 3AITNCKA

Pabouast nmporpamMma mo XUMUHU JIJIs1 00YHAIOUIUXCS C 3aJIEPKKON MCUXUYECKOTO
pazButus (nanee — 3IIP) Ha ypoBHE OCHOBHOrO 0OIIEr0 OOpa30BaHMsI COCTABJICHA B
cooTBeTcTBUM ¢ DenepalibHbIM TOCYJapCTBEHHBIM 00pa30BATEIbHBIM CTAHIAPTOM
oCHOBHOTO 0011ero oopa3zoBanus (IIpukaz Munnpocsemenus: Poccun ot 31.05.2021 r.
No 287, 3apeructpupoBaH MuHUCTEPCTBOM IocTULIMM Poccuiickoir ®enepaiuu
05.07.2021 r., per. Homep 64101) (nanee — ®I'OC OOO), npuMepHON aJanTUPOBAHHON
OCHOBHOM  00pa3oBaTEeNbHOW MPOrpaMMON  OCHOBHOTO  00Iiero  oOpa3oBaHUs
oOy4Jaronuxcst ¢ 3aJep>KKOM MCUXUIECKOTo pa3BuTus (0g00penHoit permennem @YMO
1o o6uiemMy oopazoBanuio (mpoTokoa oT 18 mapra 2022 r. Ne 1/22)) (manee — [TAOOII
OOO 3IIP), npumepHoil pabGoueil nporpaMmbl Y4eOHOro mpeaMera «XHUMH)
(6a30BBId  ypOBEHB), MNPHUMEPHONH NPOrpaMMOM BOCHHUTAHMS OOYYAIOUIMXCS MPH
MOJIy4YeHUH OCHOBHOI'O OOLIEro 0Opa3oBaHMs, C YYETOM pacIpeesIEHHbIX MO Kiaccam
pOBEpsAEMbIX TpeOOBaHUN K pe3ysbTaTaM OCBOCHHUS OCHOBHOHM 00Opa3oBaTeIbHON
OporpaMMbl  OCHOBHOTO  OOIIEro oOOpa3oBaHMs UM DJIIEMEHTOB  COJEpPYKaHMUS,
NPEJICTABJICHHBIX B YHHUBEpPCAIbHOM Koaudukatope 1o xumuu, KoHmenmuu
npenojaBanus yueOHOro npeamera «XuMus», B 00pa3oBaTeibHBIX OpraHu3anusx PO,
peanu3yIIMX OCHOBHBIE 00I1Ie00pa30oBaTEIbHbBIE TPOTPAMMBI.

OO0wmas xapakrepucTuka yueOHoro npeamera «XumMus»

YueOnblii npeamer «XuMUA» BXOJIUT B MIPEIMETHYIO 00JacTh
«EcTtecTBeHHOHAY4YHBIE TpEAMETh». B cucremMe ecTecCTBEeHHOHAayYHOro oO0pa3oBaHUs
XUMUS KaK Y4EOHBIN MpeaMeT 3aHUMAET BAXKHOE MECTO B MO3HAHWUU 3aKOHOB MPHUPO/IBI,
GbopMHpPOBaHUM HAYYHOW KapTUHBI MHUPA, CO3JaHUM OCHOBBI XHUMHYECKUX 3HAHUIA,
HEOOXOJMMBIX JIJIsl TOBCEIHEBHOM >KU3HU, HABBIKOB 3/I0POBOTO W 0€30MacHOTO st
YyeJoBeKa U OKpYyXKaroled ero cpeapl oOpaza >KU3HU, a Takke B BOCHUTaHUU
JKOJIOTUYECKOM KYJIbTYPBI.

YcenemHocTh M3y4eHUsT XMMUH CBSI3aHA C OBJIAJICHUEM XUMHYECKHUM SI3BIKOM,
coOmro/leHneM TpaBwi  Oe30MacHONW paboOThl TPH  BBHIMIOJHEHUHW XUMHUYECKOTO
JKCIIEPUMEHTA, OCO3HAHUEM MHOT'OYMCIIEHHBIX CBSI3€M XHMHUU C JAPYTMMH IIPEIMETaMU
IIKOJIBHOTO Kypca.

[Iporpamma BKJIFOHYAET B ¢€0sl OCHOBBI HEOPTaHUYECKOW W OPraHUYeCKON XUMHUH.
['maBHOM Maeel mporpamMMBl SBIISIETCSl CO3/IaHUE OA30BOr0 KOMILIEKCA OMOPHBIX 3HAHUN

0 XUMHH, BBIPAKEHHBIX B (pOpMe, COOTBETCTBYIOIIEH BO3PACTy OOYUYaIOIIUXCS U MX
0COOBIM 00pa30BaATEIBHBIM MTOTPEOHOCTSIM.

B coaep:xaHun TaHHOTrO Kypca MPEICTABICHbI OCHOBOIMOIATAIOIINE XUMHUYECKUE
TEOPETHUYECKUE 3HAHUS, BKIIOYAIOIIME H3YYEHHWE COCTaBA W CTPOCHUS BELIECTB,
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3aBUCUMOCTH HMX CBOMCTB OT CTPOEHHMs, NIPOTHO3UPOBAHHME CBOMCTB BEIECTB,
UCCIIENOBAHNE 3aKOHOMEPHOCTEN XUMUYECKUX MPEBPAIICHUN U ITyTEH YIIPABICHUS UMH
B LIEJISIX NIOJIYYEHHUS BEIIECTB U MATEPHUAIIOB.

TeopeTHuecKyr0 OCHOBY M3YYEHHS] HEOPTAHUYECKON XHUMHUHU COCTAaBJISET aTOMHO-
MOJIEKyJsipHOe yueHue, llepuomnueckmii 3akon J[.M. MengeneeBa ¢ KpaTKuMu
CBEIECHUSMH O CTPOCHMHM aToma, BHJIaX XUMHUYECKOW CBS3M, 3aKOHOMEPHOCTSX
MPOTEKAHUS XUMHUYECKUX PEAKIIHIA.

B m3ydeHnu Kypca 3Ha4MTENbHAS POJIb OTBOAUTCS XUMUYECKOMY 3KCIIEPUMEHTY:
NPOBEICHUIO TPAKTUYECKUX U J1a0OpaTOpHBIX pPabOT, ONMHMCAHUIO PE3YJIbTATOB
YUYEHMUYECKOT0 SKCIEPUMEHTa, COOJIIOJICHUI0 HOPM M MpaBuil Oe3omacHoOi pabOThl B
XUMUYECKOU J1abopaTOpUH.

Peanuzauus gaHHOW MpOrpaMMbl B MpoLEcce 00YUYEHUs MO3BOJIUT 00YUYaIOIUMCS
¢ 3I1P ycBOUTH KJIFOUEBBIE XUMUYECKUE KOMIIETEHIIUHU U ITOHATH POJIb U 3HAYEHUE XUMUU
Cpelu ApYruX HayK O MPUPOJIE.

N3ydyeHne XuUMHHM CHOCOOCTBYET (POPMHUPOBAHUIO y OOYHYAIOIIMXCS HAYYHOI'O
MHUPOBO33pEHUS, OCBOCHMIO OOIEHAyYHBIX METOAOB (HaOIIOAeHHE, HW3MEpEHHUE,
DKCIIEPUMEHT, MOJEIUPOBAHUE), OCBOCHHUIO ITPAKTUYECKOIO IPUMEHEHUS Hay4YHBIX
3HAHWI, OCHOBAHHOI'O HA MEKITPEAMETHBIX CBS35X € IpeaMeTaMu « OKpY KAt MUP»,
«Dusuka», «buonorus», «l'eorpapus», «Marematuka» U (HOpMHUPYET KOMIIETECHLIHH,
HE00XO0AMMBIE ISl MPOIOKEHHS 00pa30BaHus B 00JIACTH €CTECTBEHHBIX HayK.

W3yyenue XuMHHM CHOCOOCTBYET pa3BuTHIO y oOyvatomuxcs ¢ 3IIP
IPOCTPAHCTBEHHOTO  BOOOpa)keHUs, (QYHKIMOHAIBHOM  TPAaMOTHOCTH, YMEHUS
BOCIIPUHUMATh W KPUTUYECKH aHAIW3UPOBaTh HHGOpPMALMIO, MPEACTABICHHYIO B
pa3ianuHbIX GopMax. 3HAYUMOCTb IpeaMeTa JJIsl pa3BUTUS KMU3HEHHONW KOMIETEHLUU
oOyuarormuxcst ¢ 3[IP 3akirodaercss B yCBOGHWHM OCHOBBI XHMHUYECKUX 3HaAHHM,
HEOOXOAMMBIX MJIA MOBCEIHEBHOM »W3HM;, HABBIKOB 3JI0POBOTO M 0OE€30MacHOro Jis
YeJoBeKa M OKPY’KaIoIIEe ero cpenbl o0pasza >KU3HU; (OPMUPOBAHUU KOJIOTHMUECKOU
KYJbTYpBI.

[TporpamMmMa oTpaxaeT cojep:kaHue oOydeHHs MpeAMeTy «XUMHUS» C YYEeTOM
0co0bIX 0Opa3zoBarebHBIX MOTpeOHOCTEN oOyuaromuxcs ¢ 3[1P. OBnanenue yueOHbIM
peIMeToM «XUMUS) MPENCTaBISET OMPENEICHHYI0 TPYAHOCTh AJsi OOy4aroluXxcs ¢
3I1P. D10 cBsI3aHO ¢ OCOOSHHOCTSMH MBICIIHTEIBHON JAEATEILHOCTH, TIEPHUOINICCKUMHU
KOJIe0aHUSIMU BHUMAHHUSI, MAJIbIM 00bEMOM MaMATH, HEJOCTATOUYHOCTHIO OOIIEro 3armaca
3HAHWM, MOHWKEHHBIM T103HABATEIbHBIM HMHTEPECOM U HHU3ZKUM YpPOBHEM PEYEBOTO
pa3BUTHSL.

Jis mpeofoneHus TPyJHOCTEH B HM3yUYE€HUH YYeOHOro mnpeamera «XUMHs»
HeoOXxoanMa ajganTaius o0beMa M XapakTepa yueOHOTO MaTepraia K MO3HaBaTEIbHBIM
BO3MOXKHOCTSIM JIaHHOM KaTeropuu OOYyYaromIMXCs, Y4eT UX OCOOEHHOCTEH pa3BUTHSL:
WCIIOJIb30BAaHUE  AJITOPUTMOB, BHYTPUIIPEAMETHBIX UM  MEXIPEIMETHBIX  CBS3EH,
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MTOCTENEHHOE YCJIOKHEHNE N3YYaeMOT0 MaTepHaIa.

[Ipy wu3ydyeHUH XUMHUU HEOOXOJUMO OCYIIECTBIISITH B3aUMOJCHCTBUE Ha
MOJINCEHCOPHOU OCHOBE.

Teopernueckuili MaTepuall peKOMEHIyeTCsl M3y4yaTh B IMPOIIECCE MPAKTUUYECKOM
nesTenbHOCTU. BO3MOXKHO BhIJIETICHUE OTJCIBHBIX YPOKOB Ha pElICHUE 3a7]a4 B CBSI3U CO
CIIOKHOCTBIO aHanmm3a Tekcta oOyuarommmuca c 3IIP. Opranuyeckoe eIHMHCTBO
MPAKTUYECKOM U MBICIUTEIBHON JEATEIbHOCTH OO0Yy4YaronuXxcsi Ha YpPOKaX XUMHUU
CIOCOOCTBYET MPOYHOMY M OCO3HAHHOMY YCBOCHHMIO OA3UCHBIX XMMHUYECKUX 3HAHUU U
ymeHuil. Ocoboe BHUMaHUE MPU U3YYCHUH XUMHUU YACNSETCS U3YYCHHUIO «CKBO3HBIX)
HNOHATUHN ¥ POPMUPOBAHUIO HABBIKA CTPYKTYPUPOBAHUS MaTepHUaa.

Hean u 3a1a4n H3yYeHUA Y1eOHOI0 npeamMera « XuMHs»

Obwue yenu wu3ydeHHs Y4yeOHOro mnpeamera «XUMHS» MPEACTABICHbl B
[IpumepHoli  paboueil mporpaMme OCHOBHOTO  oOmiero  oOpaszoBanus. OnHu
aKTyaJu3UpOBaHbl C YYE€TOM HOBBIX HPHUOPUTETOB B CHCTEME OCHOBHOI'O OOILEro
oOpa3oBaHMsI, HANPaBICHHOCTH OOy4YEHHUs Ha Pa3BUTUE U CAaMOPA3BUTUE JIMYHOCTH,
(dopMHpoBaHrEe €€ HHTEIIEKTa W oOmel KylnbTypbl. OOydeHHEe yMEHHUIO YUUThCS U
MIPOJIOJKATh CBOE 00pa30BAHKME CAMOCTOSITENIEHO B HACTOSIIIEE BpEMS SIBJISIETCSA OJJTHOM 13
BAKHEUIIUX (PYHKIUH y4€OHBIX IPEAMETOB, B TOM YHCIIE U « XUMUN.

Jna oOyuaromuxcest ¢ 3[1P, tak ke, kKak U AJi1 HOPMATHBHO Pa3BUBAIOLINXCS
CBEPCTHUKOB, OCBaMBAIOILNX OCHOBHYIO 00pa30BaTeNbHYI0 porpammy,
JOMUHHUpYIOLEe 3HaUCHHUE TPUOOPETAIOT TaKUE yeau, KakK:

* (QopmMupoBaHHME  HMHTEJUIEKTYalbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
COTPYIHUYECTBY, CAMOCTOATEIbHOMY TMPUHATHIO  PELIEHUH, CHOCOOHOM
aJanTHUPOBATHCA K OBICTPO MEHSIOMIMMCS YCIOBUSM KU3HH;

" HanpaBJICHHOCTb OOYYEHMs] Ha CHCTEMaTHYECKOE NPUOOIIEHUE Yydaluxcs K
CaMOCTOATEJIbHON IO3HABATEIBHON ACSATENBHOCTH, HAyYHBIM W IMPAKTUYECKUM
METOJaM MO3HaHUs, (OPMUPYIOLUIUM MOTHUBALMIO M Pa3BUTHE CIIOCOOHOCTEH K
XUMUU;

= oOecrieueHue yCIOBUM, CIIOCOOCTBYIOIIMX MTPUOOPETCHUIO 00YUYAIOIIMMUCS OTbITa
Pa3HOOOpa3HON NEATETbHOCTH, MO3HAHUS M CAaMOIMO3HAHUS, KIHOUEBbIX HABBIKOB
(KJTHOYEBBIX KOMIETEHIMH ), UMEIOIIUX YHUBEPCAIIbHOE 3HAUEHHE JJIs Pa3InYHBIX
BUJIOB JCSTENBHOCTH;

* (popmupoBaHue yMeHUI 0OBICHATH U OLICHUBATH SBJICHUS OKPY’KaIOIIEro MUpa Ha
OCHOBAHMH 3HAHUU U OIIbITA, IOJIYYEHHBIX [TPU U3YYEHUHN XUMUU;

* (popmupoBaHue y OOyYarOIIMXCS T'YMaHUCTHUECKHX OTHOIICHHUN, MOHMMAHUS
LHEHHOCTH XMMUYECKUX 3HAHUW JJI1 BBIPAOOTKH HKOJIOTUYECKH LEIECO00Pa3HOro
NOBEACHUS B OBITY M TPYIOBOM JEATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3JI0POBbsI U OKPY>KAIOIIEH MPUPOTHOMN Cpefibl;

" pa3BUTHE MOTHUBAMM K OOYYEHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
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CAMOBOCIIUTAHHIO HA OCHOBE YCBOCHHS OOIICYEIIOBEUECKUX IICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOpPY MpOGWIS U HANIPABICHHOCTH JAbHEHIIIETO
oOyJeHus.

Kypc HampaBiieH Ha pelieHne CAeayIonnX 3aday, 00eCIeUNBAIOIINX PeaTu3aIliuio
JUYHOCTHO-OPUEHTHPOBAHHOTO W JIEATEIHHOCTHOTO IOAXOJ0B K OOYUYEHHUIO XHMHHU
obyuaroruxcst ¢ 3[1P Ha ypoBHE OCHOBHOTO 0011I€TO 0Opa30BaHUS:

" (popmMupoBaHUE TEPBOHAYAIBHBIX CHCTEMATH3MPOBAHHBIX IPEJICTABICHHHA O

BEIICCTBAX, HMX INPEBPANICHUSIX U TNPAKTHYCCKOM MPUMCHCHHH, OBJIaJICHUC

MOHSITUWHBIM aIapaToM U CHMBOJMYECKUM S3IKOM XUMHUU;

" OCO3HaHUE OOBEKTHBHOH 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KaK OO0JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHMSI, XMMHUYECKUX IPEBPALLEHUI HEOPraHMYECKUX U
OpPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHMX SBJICHMHM XUBOM U HEKHUBOH
IPUPOJIBI;, YIIIyOJIeHWE TMPEACTaBICHU O MaTepHalibHOM €IMHCTBE MHpA;
OBIIaJICHHE OCHOBAMHU XMMHUYECKOH IPaMOTHOCTH: CIIOCOOHOCTHIO aHAM3UPOBATH
¥ 00BEKTUBHO OLICHWBATH )KU3HEHHBIE CUTYAIlUH, CBSI3aHHBIC C XUMHUEH, HAaBBIKAMHU
0e30macHoro oOpalieHusi ¢ BEIIeCTBAMU, HCIOJIb3YeMbIMHU B TOBCEIHEBHOMN
KU3HU; YMEHHEM aHAIM3UPOBaTh M IJIAHUPOBATH 3KOJOTMYECKH O€30IacHoe
MOBEJICHHUE B 11X COXPAHEHUS 37J0POBbS U OKPYXKAIOUIEH cpebl;

" (popmMupoBaHUE YMEHHMH yCTaHABIMBATh CBA3M MEXKIY pealbHO HaOJI0J1aeMbIMU
XUMHYECKUMH SIBJICHUSAMHU W TPOILIECCAMHU, MPOUCXOMSIIMMU B MHKPOMHUPE,
OOBSICHATH TPHUUYMHBI MHOTO000pa3wsi BEIIECTB, 3aBUCUMOCTh HMX CBOWMCTB OT
COCTaBa U CTPOEHHUS, a TAKXKE 3aBUCUMOCTh IPUMEHEHUS BEUIECTB OT UX CBOICTB;

" MpUOOPETEHHE OIbITa MCIOIb30BAHUS Pa3IMUHBIX METOJ0B M3yUEHUS BEILECTB,
HAOJIIOJICHUS 32 UX MPEBPAIllCHUsIMHU MPU MPOBEACHUN HECIOXKHBIX XUMUYECKHX
HKCIIEPUMEHTOB C UCIIOJIb30BAaHUEM JIA0OPATOPHOTO 000PYAOBaHUS U TPUOOPOB;

" (QopmupoBaHuE TPENCTABICHUN O 3HAYCHHUH XUMHYECKOM HAyKHM W PpEHICHUU
COBPEMEHHBIX JKOJIOTUYECKUX TMpoOJeM, B TOM 4YHCIE B MPEIOTBPALICHUH
TEXHOT'€HHBIX U HKOJIOTUYECKUX KaTacTpod.

Oco0enHocTH 0TOOPA M aganTalUM Y4e0HOI0 MaTepHuaJia o XMMHUH

OOyuenue y4eOHOMY mpeaMeTy «XuMHUsS» HEOOXOJUMO CTPOHWTH Ha CO3JIaHHUH
ONTHUMAJbHBIX YCIOBHH Ui YCBOEHHUS MPOrPaMMHOTO Marepuaja OOy4arolIUMHUCA C
3IIP. Bonbuioe BHUMaHHE AOKHO OBITH yAeleHO OTOOpy ydyeOHOro marepuana B
COOTBETCTBUM C MPUHIUIIOM JAOCTYITHOCTH MPHU COXPAHEHUU OOIIEro 6a30BOr0 YPOBHI.
OH 10KEH 10 COAEPIKaHUI0 K 00beMY OBITh aJal TUPOBAHHBIM /171 oOy4vatomuxcs ¢ 3[1P
B COOTBETCTBHUU C MX 0COOBIMU 00pa30BaTEIbHBIMU NOTPEOHOCTAMU. ClieyeT 00JIerynTh
oByafiecHue MmarepuasioM oOydaromumucs ¢ 3IIP mocpeactBoM ero JeTajbHOTO
OOBSICHEHHSI C CHCTEMaTHYECKHMM IOBTOPOM, MHOTOKPAaTHOM TPEHUPOBKON B
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MPUMEHEHUU 3HAHUW C HUCIOJIb30BAaHUEM MPUEMOB AITOPUTMHU3AIMU U BU3YAJIbHBIX
orop, 00y4eHHUs CTPYKTYPHPOBAHUIO MaTepuara.

Bonbioe 3HaueHue I MOJHOIIEHHOTO YCBOCHHUS Y4e€OHOTrO maTepuaga UMeEeT
OTOopa Ha MEXMPEIMETHBIE CBS3U BOIPOCOB, U3yYa€MbIX B JIAHHOM KypcCe€, C TaKUMHU
yueOHpIMU TipeameTamu  Kak «l'eorpadus», «Dusmukay, «buonorusy. Ilo3Bossis
paccMaTpuBaTh OJAWMH M TOT K€ Y4YEOHBI MaTepual C pa3HbIX TOYEK 3pEHUs,
MEKIPEIMETHBIE CBSI3U CIIOCOOCTBYIOT €ro JY4YIIEMY OCMBICICHHIO, 00Jiee TPOUYHOMY
3aKPEIUICHUIO TTOTYUY€HHBIX 3HAHUM U MPAKTUYECKUX YMEHUM.

[Ipy mOAroTOBKE K YpOKaM YYHUTENb JODKEH MPEeIycCMOTpPeTh (GOPMUPOBAHUE Y
o0yyJaromuxcsi YMEHUN aHaJIM3UPOBaTh, CPAaBHUBATH, 0000IaTh U3yYaeMbIil MaTepHual,
IJIAHUPOBATh MPEJCTOSIIYI0 pPabOTy, OCYIIECTBIATH CAaMOKOHTPOJb. Heobxoaumo
MIOCTOSIHHO CJEAUTh 3a MPABUIBHOCTBIO pPeueBOT0 OGOpPMIICHUS BBICKa3bIBAHUMN
obOyuatomuxcs ¢ 3I1P.

B cBs3u ¢ 0cOOEHHOCTSAMH TIOBEICHHUS M JAesTelbHOCTH oOydarommuxcs ¢ 3P
(pacTOPMOXKEHHOCTh, HEOPTraHU30BAaHHOCTh) HEOOXOIUM CTPOKAMIIMKA KOHTPOJIb
COOJIIOICHUS TIPABWJI TEXHUKU O0€30MAaCHOCTU TMPU MPOBEACHUN J1a00OpaTOPHBIX padoT B
XHMHYECKOM KaOMHETe.

Buabl pesarensHocTn oOyuyaromuxcs ¢ 3IIP, o0yciaoBiieHHbIEe 0COOBIMHU
o0pa3oBaTeJIbHBIMU MOTPEOHOCTAMH U 00ecneYuBaIOIINe OCMbICJIEHHOE OCBOEHHE
CoJIepPKAaHUM 00pa30BaHUs MO NpeaMeTy « XUMMI»

Copnepxanue BUIOB nesTenbHOCTH oOydarommxca ¢ 3[IP Ha ypokax Xumuu
ompeneNnsieTcss uX 0COObIMH 00pa3oBaTENbHBIMU MOTpPEOHOCTAMU. [loMuUMO HIUPOKO
ucnosibdyembix B OOIT OOO o6mmx ams Bcex 00ydaromuxcs BUIOB JESTEIHHOCTU
CIeNyeT YCWIHTHh BHJBI ACSITEIBHOCTU,CICIUPUYHBIE I8  JAHHOM  KaTeropuu
oOyuaromuxcs, Juisi 00ecreueHus: OCMBICIIEHHOTO OCBOEHUS COJIEp)KaHUs 00pa30BaHUs
Mo TpeIMeTy: YCWICHHE TMPEIMETHO-TPAKTHUECKON MeATEIbHOCTH C aKTHBU3AIMEH
CEHCOPHBIX CHCTEM; YEpEIOBaHHE BHUJOB ACSITEIHbHOCTU, 33CHCTBYIOIINX pPa3INIHBIC
CEHCOPHBIE CUCTEMBI; OCBOCHHE MaTepuasa C ONMOPOW Ha ajJrOpUTM; «IIOIIArOBOCTH» B
M3YYCHUW MaTepHuaia; MCIOJb30BaHUE JOMOJHUTEILHON BU3yalIbHOW OMOpPHI (TUIAHBI,
00pas3Iibl, CXeMBbI, I1a0JI0HbI, OTTIOPHBIE TAOIHUIIBI).

Jlnst pa3BuTus y oOyuaromuxcs ¢ 3[1Pymenus JenaTb BBIBOJIbI,
dbopMHUpOBaHUS  TPAMOTHOTO peyeBoro BBICKA3bIBAHUS
HEOOXOJMMO HCIOJIb30BaTh OINMOpPHBIE clioBa W Kiuiie. Oco0oe BHUMaHUE ClEayeT
YACIUTh OOYYEHUIO CTPYKTYPUPOBAHHUIO MaTepHayia: COCTaBJICHHUE PHUCYHOUYHBIX U
BepOaJbHBIX CXEM, COCTaBJCHHWE TaOJNMI, COCTaBJIeHHE KIacCH(pHUKAIUA C
0003HAaYCHHBIMI OCHOBAHUSMHU JIJIS KJIaCCH(UKAIIMN U HAIIOJIHCHUE X TIPUMEPaMH U JIp.

[IpumepHas TemaTudecKas U TEPMUHOJIOTHUYECKas Jiekcuka cooTBeTcTByeT OOII
000.



s obyuaromuxcst ¢ 3[IP cymiecTBeHHBIMH SIBISIOTCS MPUEMBI PabOTHI C
JEKCHUYECKUM MaTepuaioM 1o npeamery. lIpoBoauTtcs chnenuaibHas padoTa 1o
BBEJICHUIO B AKTUBHBIM CIOBaph OOYYaIOIIUXCS COOTBETCTBYIOIICH TEPMHHOJIOTHH.
W3y4yaemble TEpMHUHBI BBOJSTCS Ha MOJHUCEHCOPHON OCHOBE, 00s3aTeNbHa BU3yajbHAs
MOJIIEPKKA, AITOPUTMBI pabOTHI C OIMPEIeICHHEM, OTIOPHBIE CXEMbI ISl aKTyaIu3aluu
TEPMHUHOJIOTHH.

MecTo yueOHOro npeaMera « XuMus» B y4eOHOM IJIAHE

B coorBerctBum ¢ DemepanbHBIM < TOCYJApCTBEHHBIM  00pa30BaTEIbHBIM
CTaHAapTOM OCHOBHOTO OOIIEro o0pa3oBaHUs y4eOHBIM MpeaMeT «XUMHUS» BXOIUT B
npeIMeTHYI0 00s1acTh «EcTecTBEHHOHAYUYHBIE MPEIMETh) U SBIAETCS 005S3aTelIbHBIM
IUISl U3YYEHUS.

YyeOHbIM IJIaHOM Ha €€ u3ydeHue OoTBe/eHO 136 ydueOHbIX YacoB — MO 2 4 B
HeJeno B 8 1 9 Kiraccax COOTBETCTBEHHO.

Copnepxanue ydeOHOTro mpeamera «XuMmus», npeacraBieHHoe B I[lpumepHoii
paboueit nmporpamme, cootBercTByeT @I'OC OOO, pazpadotano ¢ yuetom IIpumepHoii
OCHOBHOM 00pa30BaTeIbHOM MPOTPaMMbI OCHOBHOTO OOIIIET0 00pa30BaHus MO y4eOHOMY
npeaMeTy  «XuMHs», COOTBETCTBYeT IlpumepHOM amanTUpPOBaHHOM OCHOBHOM
oOpa3oBaTeIbHONM IIporpaMMe OCHOBHOI'O 0OIero oOpa3oBaHUS OOYUYaIOIIUXCS C
3a/IEPKKOM IICUXUYECKOTO PA3BUTHSL.



COHEPXAHUE YUEBHOTI'O ITPEAMETA « XUMUW»

8 KUIACC

IlepBoHauyaibHbIE XUMUYECKHE TOHSATHUS

Ipeamer xumun. Pob xumuu 6 xcusnu ueroseka'. Tena u Berectsa. OU3HdecKue
CBOMCTBA BEILIECTB. ATpEraTHOE COCTOSIHUE BEIIECTB. Xumus 6 cucmeme Hayk. Yuctoie
BemecTBa u cmecu. CrocoOb!l pasneneHust cMeceid. [Ipapmia 6e30macHOro 00paIeHus ¢
BEILIECTBAMU M JIA0OpaTOPHBIM 00O0pyJ0oBaHUeM. [lonamue o memooax NO3HAHUA 8
Xumuu.

ATOMBI U MOJIEKYJIbl. XUMHUYECKUE SJIEMEHTBI. 3HAKU (CUMBOJIbI) XUMUYECKUX
anemMeHToB. OTHOCUTENBHAS aTOMHAst Macca. [IpocThie U CI0KHbIE BeleCTBA. ATOMHO-
MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas (popmyna. BameHTHOCTh aTOMOB XMMHUYECKUX DJIEMEHTOB. 3AKOH
nocmosauncmea cocmasa eewjecms. OTHOCHUTENbHAA MOJEKYJsIpHas macca. MaccoBas
JIOJIsI XUMHYECKOTO JIEMEHTA B COCIMHEHUU.

duznyueckue W XUMHUYECKHE SIBIICHUS. XuMUYeckas peakuusd. I[IpusHaku
XUMHYECKUX PEaKLHil. YPaBHEHHUS XUMHUYECKUX PEaKLMil. 3aKOH COXPAHEHUS MAacChl
BemiecTB. Kiaccudukanus XUMHUYECKUX  peakiuid  (COCNMHEHHUS, Pa3IoKECHHUS,
3aMeIeHus, OOMeHa).

XUMHUUYECKHUI IKCIIEPUMEHT: 3HAKOMCTBO C XMMHUYECKOW MOCYAO0U, C MpaBUIaMU
paboThl B jabopartopuu U npuémMamMu OoOpalieHus ¢ J1abopaTOpPHBIM O0OPYOBAHUEM;
M3yYeHHE U ONucaHue (U3UYECKUX CBONCTB OOpa3llOB HEOPTaHUYECKUX BEIIECTB;
HabmoieHre pu3nyeckux (TJIaBICHUE BOCKA, TAsHUE JIbJla, paCTUpaHUE caxapa B CTYIIKE,
KUTICHUE W KOHACHCAITUS BOJIbI) U XUMUYECKUX (TOPEHHE CBEYH, MPOKATIMBAHUE MEIHOU
IIPOBOJIOKHM, B3aUMOJICCTBUE MeJla C KUCJIOTOM) SIBIICHWMU, HAOIIOJCHUE W OIMCaHUe
MIPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakiuil (pa3joKeHHe caxapa, B3auMOJCHCTBHE
CEPHOM KUCIIOTHI C XJIOPUAOM Oapusi, pazioxkenue ruapokcuaa meau (I1) mpu HarpeBanuu,
B3aUMOJIEHCTBHE kKeje3a ¢ pacTBopoM coiu Meau (I1));u3yuenne crnocoOoB pasieneHus
cMecel (¢ TIOMONIBIO MarHuTa, (QUIBTPOBAaHWE, BbHITIAPUBAHUE, JAUCTHIUISIIMS,
xpoMmarorpadusi), TpOBEJICHUE OYUCTKMA MOBAPECHHOW COJIM; HAOJIIOJCHHE W OIMCAHHE
pe3yJabTaTOB MPOBEAECHUS ONbITa, WJUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUS MacChl;
CO3/ITaHHE MOJIEJIEN MOJIEKYT (IIapOCTEPKHEBBIX).

BaxHelllune npeacTaBUTEIM HEOPraHUYECKUX BellecTB
Bo3nyx — cmech razoB. CocrtaB Bo3ayxa. Kucimopon — simeMeHT W mpocrtoe
BelecTBO. HaxoxneHnue kuciaopoja B pupoe, puznueckne 1 XuMUYeCKue CBOWMCTRA.
Peakiuu ropeHusi mpocThIX U CIOXKHBIX BemlecTB. CrocoObl MOMy4YeHus: KUCIopoaa B
naboparopuu u npomviuiienHocmu. llpumenenune kuciopona. [lonsitue o0 okcumax.
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Kpyrosopot kucnopona B npupoae. 0301 — aniomponuas Moouguxayus KUciopood.

Tennosoii 2¢ppexm xumuueckol peakyuu, mepmoxumMuiecKue ypasHeHus, 3K30- u
SHAOTEPMUYECKUE PEAKUUU. TOnIU8o: y2oib u Meman. 3azpsazHenue 8030yxd, YCUleHue
NapHUK06020 2¢hpexma, paspyuieHue 030H08020 COAL.

Bonopon — sneMeHT U mpocrtoe BemecTBo. HaxoxkaeHnue Boiopoaa B MPUPOJIE,
du3nyueckre U XMMHUYECKUE CBOWMCTBA (Ha MpUMepe B3aUMOJCHCTBUS C HEMETAIJIaMU U
OKCHJIaMU METAILIOB), TPUMEHEHUE, cnocoowl nonydenus. [IoHsTHE O KUCIOTaX U COJISIX.

KomunuectBo BeniectBa. Mons. Momsipast macca. 3akoH ABorajpo. MomnsipHbIil
00BEM ra3zoB. PacueTsl mo xumuyeckoi popmyie. PacueTsr MaccoBO# JOTHM XUMUIECKOTO
AJIEMEHTA B COEJMHEHUH, KOJTUYECTBA BEIIECTBA, MOJISIPHOM MAacCChl, MOJISIPHOTO 00bema
ra3oB. PacuéTbl o XuMHUYECKUM YPaBHEHUSIM.

Quzuueckue ceoticmsea 800bl. Bona. Ee cocra, ctpoeHre U MOJIeKyJbl. Boda kak
pacmeopumens. PacTtBopbl. [lonsamue O HACLIWEHHBIX U HEHACLIWEHHbIX PACMEOPAX.
llonsimue pacmeopumocmu eeuwjecmé 6 6ode. Pacuer mMaccoBOM JOJIM BELIECTBA B
pactBope (IIpoIleHTHAsi KOHIIEHTpalusi). MaccoBas H0Jsi BeEIIecTBa B PacTBOPE.
Xumuueckue ceoticmea 600bl (paznodicenue, peakyuu ¢ HAmMpuem, OKCUOOM Kalbyusl,
oxcuoom cepwl (IV) peakyuu ¢ memannamu, KUCIOMHLIMU U OCHOBHLIMU OKCUOAMU).
Tonsmue 06 ocnoganusx. Ponv pacmeopos 6 npupode u 6 dcusnu yenogexa. Kpyeosopom
8000bl 8 npupode. 3arpsi3HEHNE TPUPOIHBIX BoA. OXpaHa ¥ OYUCTKA MPUPOIHBIX BOJI.

Baxneiimue KJIACCHhI HEOPTaHUYECKUX COCIUHCHUMH. Knaccuduxanus
HEOpraHW4eckux coeauHeHudd. OKcuapl: cocTaB, Kiaccuukaiusi (KUCIOTHBIE,
OCHOBHBIE, amgomepHbvie, Heconeobpazyowue - Ha npumepe oxcuoa yeaepooa (1) u
oxcuoa azoma (Il)), nomenxknamypa. llonyuenue u XUMUYECKUE CBOICTBA OKCHUJIOB
(B3auMopelicTBHE € BOJOM, KucioTamu, mienodyamu). OcHoBaHus. Knaccudukarus
OCHOBAHMMW: WIEIOYM U HEPACTBOPUMBIE OCHOBaHMUSA. HomeHknaTtypa OCHOBaHHM.
®u3MUECKUEe M XUMHYECKHE CBOMCTBA OCHOBAHUN (B3aMMOJICMCTBHE C OKCHIAMH
HEMETaJUIOB, KUCIIOTaMH, COJIsIMU). [loyueHue ocHo8anui.

Kucnotsr: coctas, kiaccudukanus, HOMEHKIATypa, PU3NUECKHE U XUMHUUYCCKHE
CBOMCTBa (B3aMMOJICHCTBUE C METaUlaMH, OCHOBHBIMH OKCHJIaMH, OCHOBAHUSIMH,
COJISIMH, Ha MIPUMEPE COJITHOU M CEPHOU KUCIIOT), CHOCOObL noyuenus. Psiji akTHUBHOCTH
metaiioB H. H. bexerosa. Conu (cpenHue): HOMEHKIIATypa CoJied, cnocoodwl noyuenus,
B3aMMO/ICHCTBUE COJIEHN C METANIaMH, KUCTIOTaMU, IEJI0YaMH U COJISIMU, IPUMEHEHUE.

[Tonsitue 00 amdoTepHBIX TUAPOKCHAAX (HA TpUMEpe IUHKA U AIOMUHUSA):
Xumuyeckue ceoticmea (83aumooelicmeaue ¢ KUCIOMAMU U Weao4amu, paiodcernue npu
Hazpesanuu) u noaydeHue.

['eHeTnueckass CBS3b  MEXAY KjlacCaMM  HEOPTraHWYECKUX  COCJIMHEHUHU.
['eneTnueckue psapl.

XUMUYECKUI SKCIEPUMEHT: KAYECTBEHHOE OIPEICTICHUE COJIEPKaHUs KUCIOpOa
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B BO3/IyX€; MOJIYYCHUE U U3YYCHHE CBOMCTB KUCIOPOa; HAOIIOJEHUE B3aUMOICHCTBUS
BEILIECTB C KUCJIOPOJIOM U YCIOBHUS BOZHUKHOBEHHMS U MPEKpaIIeHus: ropeHus (rmoxapa);
03HAKOMJICHHE C 00pa3liaMu OKCHOB M ONMCAHKWE MX CBOWMCTB; MOJyYCHUE U U3yUYCHHUE
CBOWCTB BOJIOpojia (TopeHue); HaOMoAeHne 00pa3IoB BEIIECTB KOJIUYECTBOM 1 MOJIb;
UCCIeIOBaHUEe OCOOCHHOCTEH PacTBOPEHMsI BEIICCTB C Pa3IMYHONM PACTBOPUMOCTHIO;
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAaCCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA;
B3aMMO/ICHCTBUE BOBI C METAJJIAMU (HAaTPUEM U KalbleM) (BO3MOKHO HUCIIOJIB30BaHUE
BHUJICOMATEPHUAJIOB); OMNPEJEICHUE PACTBOPOB KHUCIOT W MIEJIOYEHd C TOMOIIbIO
WHJIMKATOPOB; UCCIEAOBAaHNE 00pa3llOB HEOPTaHMUECKUX BEIIECTB PA3JIMUHBIX KJIACCOB,;
HaOII0/ICHUEe W3MEHEHHUS OKPACKH HHIMKATOPOB B PAacTBOpaX KHUCJIOT M IIEJIOYECH;
uzyuyeHue B3aumozencteus okcuaa Menu(ll) ¢ pactBopoM cepHOU KHCIOTHI, KUCIOT C
METaJUIaMH, pPEaKIUi HEeWTpalu3aluM; IMOJyYEeHUE HEPACTBOPUMBIX OCHOBAHMH,
BBITECHEHHUE OJIHOTO METajlJIa IPYTUM U3 PacTBOPA COJIM; PEIICHUE IKCIIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxkHeunmme Ki1acchl HEOPraHUYECKUX COCTMHEHUIN.

IHepuoanueckuii 3akoH u Ilepuoanyeckas cucrema

xumun4yeckux iemMeHToB JI. U. MenaeneeBa. CtpoeHue aroMoB. XUMHYECKasA

cBs13b. OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIC PEAKIUHU

[lepBbie MOMBITKY KJIacCUPUKAIIMU XUMUYECKUX dyieMeHTOB. [loHsTHE O Tpynmax
CXOJIHBIX AJIEMEHTOB (IIIEJIOYHBIC U MIETOYHO3EMETbHBIE METAIIIBI, TAJIOT€HbI, HHEPTHHIE
rasbl). DnemeHmol, KOMmopwle 0o6paszyom amgpomephvie OKCUObL U 2UOPOKCUOBL.

Ilepuonnueckuit 3akoH. Ilepuomuueckass cucremMa XHMUUYECKHX DJIEMEHTOB
. U. Menneneea. Koporkonepuoanas u oiurnonepuooras dhopmsl llepuognaeckoit
cucteMbl xumuyeckux 3neMeHToB /1. . Menneneesa. [lepuoas! u rpynmsl. @u3nyeckuin
CMBICJI MOPSAIKOBOTO HOMEPA, HOMEPOB MEPHUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX snep. Mzomonwl. IneKkTpoHbl. CTpOoEHHUE
ANIEKTPOHHBIX 000J0YeK aTOMOB NEpBBIX 20 xuMudeckux 3iemMeHToB Ilepuonnueckoi
cucreMbl JI. M. MenneneeBa. XapakTepUCTUKA XHUMHUYECKOTO »JJIEMEHTa II0 €ro
nonoxenuto B [lepuonnueckon cucreme J[. . Menneneena.

3axkoHomepHOCMU UBMEHEHUs CBOUCME IIEMEHMO8 MALbIX NePUOO08 U 2/IAGHLIX
noozpynn, 6 3aBUCUMOCMU OM AMOMHO20 (NOpAO0K06020) Homepa 3HaueHue
Ilepuoouueckoeo 3axona u Ilepuoouueckoii cucmemvl XUMUYECKUX INEMEHMO8 Oisl
pazeumus Hayku u npaxmuku. /{. Y. Menoenees — yuénwiil u epaxrcoanun.

Xumuueckass cBsa3b. KoBasieHTHast (mosiipHas MW HEMOJSpHas)  CBS3b.
DnexmpoompuyamenbHOCms AMoMO8 XUmMudeckux s1emenmos. IOHHas CBSI3b.

Crenenb okucieHus. OKHCIUTEIbHO-BOCCTAHOBUTEINbHBIE peakiuu. [Iponecchl
OKHCIICHHS 1 BOCCTaHOBJEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

XUMHUYECKUI JKCHEPUMEHT: M3yuyeHHe oOpaslloB BEIIECTB METaUIOB U
HEMETAJUIOB; B3aUMOJICUCTBUE TMAPOKCUAA LIMHKA C PACTBOPAMH KHUCJIOT M IIEJIOYEH;
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MIPOBEJICHUE OTBITOB, WITIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakiuii (ropeHue, peakiuy pa3aoKeHus, COCTUHEHUS).

Me:knpeaMeTHbIe CBSI3H

Peanu3aiuss MEKIIPEIMETHBIX CBA3€H IpPH H3ydeHWH XHMHH B 8 Kiacce
OCYIIECTBIISACTCS Yepe3 MCII0Ib30BaHHE KaK OOIINUX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK
U TOHATHH, SBJISIOIIAXCS CHUCTEMHBIMH JUIS OTIACIBHBIX IPEAMETOB €CTECTBEHHO-
HAyYHOTO ITHKJIA.

OOmre ecTeCTBEHHO-HAYYHBIC IIOHATHUS: HAYIHBIN (DAaKT, TUITOTE3a, TCOPHS, 3aKOH,
aHaJIN3, CUHTE3, KiIaccu(UKamus, IEPUOANIHOCTD, HAOJIOJACHUE, DKCICPHMEHT,
MOJICTTUPOBAHHUE, H3MEPEHHUE, MOJICIIb, SIBJICHHE.

®dusnka: MaTepHsi, aTOM, DJICKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIH], H30TOIIbI,
PagMOaKTUBHOCTb, MOJICKYJa, OJJICKTPUYECCKUH 3apsj, BEIIECTBO, TEJIO, OO0BEM,
arperaTHOE COCTOSIHHC BEIICCTBA, I'a3, (PU3NUYCCKHE BCIMYMHBI, CIMHUIBI U3MEPCHUS,
KOCMOC, IIaHEeThI, 3BE3/1b1, COJTHIIC.

buonorus: horocunres, npixanue, ornocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIC TTOPOIBI, TOJC3HBIC
HCKOIIa€MbIC, TOILIMBO, BOJHBIC PECYPCHI.

9 KITIACC

BemecTBo M XMMHUYeECKasi peaKus

[lepnognueckuil 3akoH. llepmoanueckass cucTeEMa XHMHYECKHX DJIEMEHTOB
. . MengeneeBa. CtpoeHue aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOMCTB
XUMHUYECKUX AIIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KM, KAJIbLMSI U UX COCIUHEHUN B
COOTBETCTBUM C IOJIOKEHHUEM 3JIEMEHTOB B [lepronyeckon cucTeMe U CTpPOCHHUEM X
aTOMOB.

Crpoenue BemecTBa: BUABI XUMHUYECKOM CBSI3M. THUIBI  KPHUCTAIMYECKUX
PEIETOK, 3a6UCUMOCIb CEOUCME 6ewecmea Om muna KpUcmailudeckou peueémxku u
8UOA XUMUYECKOU CEA3U.

Knaccudukanusa u HOMEHKJIaTypa HEOPraHUYECKUX BEUIECTB (MEXIyHapOHas U
TpUBUAJIbHAS). XMMUYECKHE CBOMCTBA BEILECTB, OTHOCSAUIMXCS K Pa3IMYHBIM KilaccaM
HEOPTaHUYECKUX COCIUHEHUN, TEHETUYECKas CBSI3b HEOPraHNYECKUX BELIECTB.

Knaccudukanuss XuMHUEeCKUX peakuil M0 pa3IuyHbIM MpH3HAKaM (10 YUCTY U
COCTaBy y4YacCTBYIOIIMX B PEaKIMH BEIIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHUIO
CTENEHEW OKHCIIEHUS XUMHUYECKUX DJIIEMEHTOB, IO 00pamumMocmu, no YyYacmuro
Kamanuzamopa). IK30- U SHAOTEPMUUYECKUE PEAKIUU. 1epmoxumMuieckue ypasHeHusl.

Ilonamue o cxopocmu xumuyeckou peakyuu. Ilonamue 06 obpamumbix u
HeoOpamuMblX Xumuyeckux peakyusx. llonamue o0 20MO2EHHbIX U 2eMePOeHHbIX
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peaxyusx. Ilonamue o xumuueckom pagnogecuu. CmeweHue Xumuiecko20 pasHo8eCUsl.
Daxmopewl, erusAWUe HA CKOPOCMb XUMUYECKOU PeaKkyuu U NOJI0HCeHUEe XUMULECKO20
pasHosecusl.

OKHCIUTETHEHO-BOCCTAHOBUTEIILHBIE peaxiuu, AJIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHON peakiuu. CocTaBieHHe YPaBHEHUI OKUCIUTEIBHO-
BOCCTAHOBUTEIBHBIX PEAKUUI C UCIIOJIB30BAHUEM METO/1A JIEKTPOHHOTO OajlaHca.

Teopus 3JIEKTPONIUTHYECKOW NUCCOLUMALMU. DIIEKTPOIUTHYECKAS TUCCOLMALMS.
DNEKTPOJIUTHI U HEANIEKTPOIUTHI. KaTHoHBI, aHHOHBL. Mexanusm ouccoyuayuu 8eujecmea
C Pa3UYHbIMU 8UOAMU XuMudeckol ceasu. [lonamue o cmenenu ouccoyuayuu. CUIbHBIC
U CJ1a0bIe DJIEKTPOJIUTHI.

Peakiiuun noHHoro ooMeHa. YcCioBHsI IPOTEKaHUS PEaklUuii HOHHOTO OOMeHa [0
koHIa. [TonHbIE M COKpanI€HHbIE HOHHBIE YPAaBHEHUS peakinil. XUMUYECKUE CBOMCTBA
KHCJIOT, OCHOBaHMI W COJ€ll B CBETE MPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconmannu. Cpena pactBopa. KauecTBeHHbIE peakMd Ha KAaTHOHBI WM AHUOHBIL
XJOpua-, OpoMun-, uoauA-, cyiabdar-, KapOoHaT-, CUIMKAT-, (PocdaT- aHUOHBI;
TUAPOKCUI-UOHBL, KATHOHBI aMMOHHSI, MATHHUS, KAJIBIIUS, ATFOMUHUS, xKene3a (2+) u (3+),
Menu (2+), IUHKa, MPUCYTCTBYIOIIUE B BOJIHBIX PaCTBOPax.

XUMUYECKUI HKCHEPUMEHT: O3HAKOMIICHHE C MOJEISAMU KPUCTAJUITMYECKUX
pPEIETOK HEOPTaHWYECKUX BEIIECTB — METAIOB M HEeMeTauioB (Tpadurta U aimasa),
CIIOXHBIX BEIIECTB (XJIOpUAA HATPHUs); HCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH
XUMUYECKON peakiMu OT BO3JEHUCTBUS pPa3UYHBIX (PAKTOPOB; UCCIEAOBAHUE
ANIEKTPOINPOBOIHOCTH PACTBOPOB BEIIECTB, MPOLECCA JUCCOLMALIMN KUCIIOT, IIEJI0Ueh U
cojiei  (BO3MOXXHO  HCHOJB30BAHME BHUJIEOMATEPHANIOB); TMPOBEIEHUE  OIBITOB,
WUTIOCTPUPYIOMINX TPU3HAKKA TMPOTEKAHUs PEaKIMii MOHHOTO oOMmeHa (oOpa3oBaHUe
ocajika, BBIJICJICHUE ra3a, 00pa3oBaHUE BOJIbI); OMBITOB, WLIIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX ~ peakiuii  (TOpeHue, peakiuu  PaslIoKeHHS,
COCIMHEHUS); PacClO3HABAaHUE HEOPTAaHMYECKUX BEIIECTB C MOMOIIbI KaueCTBEHHBIX
peakIuii Ha UOHBI; PEIICHUE PKCIIEPUMEHTATBHBIX 3a]1a4.

HemeTa/iibl U UX COeIMHEHUS

OOmast  xapakTtepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOEHHS  aTOMOB,
XapaKkTepHbIe CTeneHn okuciaeHus. CTpoeHue 1 Gu3nyecKre CBONCTBA MPOCTHIX BEUIECTB
— raJioreHoB. XMMHUYECKHUE CBOMCTBA HA MPUMEPE XJI0pa (B3aUMOJICHCTBUE C METaJJIaMH,
HeMeTa/llaMi — BOJOPOJOM M KHCIOPOJOM, wenouamu). XiopoBogopod. CoissHas
KUCJIOTa, XUMHUYECKUE CBOWCTBA, noayyeHue, TpPUMEHeHUe. /[lelicmeue Xxaopa u
XJI0p08000P0O0A HA Op2aHusM 4Yenogekda. BaxkHellne xJopuabl U HUX HAXOXKICHUE B
pUpo/Ie.

OOmas xapaktepuctuka 371eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB KHCJIOPOJa U cepbl. XapaKTepHbIE CTETIEHU OKUCIICHUSI.
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Crtpoenne u (U3HYECKHUE CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOAA M CEPHI.
AmnoTpornHble MOAU(UKAIMKA KHCIOpPOJa M Cephl. XHUMHUYECKHE CBOWMCTBA CEpBI
(B3auMoOJieHiCTBUE C Hememanlamu — BOJOPOJIOM U KHUCJIOPOJOM, MeETaJUIaMH,
KOHYEeHMPUPOBAHHLIMU A30MHOU U cepHou Kuciomamu). CepoBOIOPOJ: CTPOCHHE,
du3nueckrue U XMMHUYECKHUE CBOMCTBA (KHCIOTHBIE M BOCCTAHOBHUTEIIbHBIE CBOMCTBA).
Oxcuapl cephl Kak MPECTAaBUTEIN KUCIOTHBIX OKCHAOB. CepHas KuciaoTa: pusndeckue
U XuUMUYecKkne cBoicTBa (oOmme u cneruduueckue). Comu CEepHOM KHUCIOTHI,
KadeCTBCHHAs peakius Ha cynbdar-uoH. CepHHUCTas KUCIOTA. Xumuueckue peaxyuu,
nexcawjue 8 OCHO8e HNPOMBIULIEHHO20 CHnOCoOA NOJYYeHUs CEepHOU  KUCIOMBbL.
Haxoxnenue cepol 1 €€ coenHeHnt B pupoe. [[puMeHeHne cepol U €€ COEIMHEHNH B
ObITY M B TPOMBINUICHHOCTU. Xumuyeckoe 3azps3HeHue okpycaowel cpeobl
COCOUHEHUSAMU cepbl (KUCTIOMHbLE 00HCOU, 3a2PsA3HEHUe 8030YXAd U 8000EMOB), CHOCOObL
e20 npedomepaueHus.

OO01ast xapakTepuCTHKA 3JIEMEHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB
azora u (pocdopa, xapakTepHbIe CTEIICHU OKUCICHUS.

A30T, pacmpocTpaHeHHEe B TpHUpoje, (PU3MYecKHue U XUMHUYECKHE CBOMCTBA
(B3auMoJielicTBUE C MeETaJIaMd M HEMETaUlaMU - KHUCIOPOJAOM U BOJOPOJOM).
KpyroBopor azora B mpupoje. AMMHak: (GU3HMUECKHE U XUMHYECKHE CBOWMCTBA
(oKuCIeHHe, OCHOBHBIE CBOMCTBA BOJIHOTO pacTBOpa), notyueHue u npumenenue. Conu
aMMOHUS: COCTaB, (PM3MUYECKUE U XUMHUYECKHE CBOMCTBA (pa3yioKeHUe, B3aUMOJIEHCTBUE
CO ImenodaMu), puMeHeHne. KadecTBeHHas peakilds Ha WOHBI aMMOHUS. A30THas
KUCIO0Ta, €€ (U3MYECKHMEe U XUMHUYECKHe CBoiicTBa (oOmue u crnenuduyeckue),
nonyuenue. Hutpatsl (paznoxenue). A30TucTas KuclioTa. Mcnonb30BaHe HUTPATOB U
coliei aMMOHHS B KauyeCTBE MHUHEPAJIBHBIX YyIOOpeHUN. Xumuueckoe 3azcps3HeHue
OKpYHCcaoweri cpeovl CoOeOUHEHUIMU a30ma (KUCIomHbvle 0024cO0U, 3a2psi3HeHue 8030yXd,
NnouBbl U BOO0EMOB).

dochop, arromponuvie mooupuxayuu gocgopa, GuUzNYECKUe U XUMUUYECKHUE
CBOHMCTBa (B3aMMOJICHCTBHE C MeETaUIaMH, HEMETaJUIAMH, KOHYEHMPUPOBAHHbIMU
azomuou u cepuou xuciomamu). Oxcun ¢ocdopa (V), oprodocdopHas kuciora:
du3nUecKue W XHMHYECKHUE CBOWCTBA, noayuenue. Illowamue o0 MUHepaibHbiX
yoooperusx: Humpamsl u Gocpamol. Ilowasmue o KomniekcHvix y0oopenusx. OO0mmas
xapakTepucTuka 31eMeHTOB [VA-rpymmbl. OcoOEHHOCTH CTPOEHHUS aTOMOB yTriepoja u
KpeMHHs. BaneHTHOCTh W XapakTEpHbIC CTEMEHW OKWCICHHUS aTOMOB yIJepoja H
KpeMHus. PacripocTpaneHne yriepo/ia B IpUpoIe, XapaKTEPHBIC CTEIICHU OKUCIICHHSL.

VYraepon, amiorponHeie Moaudukaruu (rpadut, anMasz), QuU3MYECKUEe U
XUMHYECKUE CBOMCTBA MPOCTHIX BEIIECTB (B3aMMOJICHCTBHE C METAJIJIaMH, HEMETaJlJIaMH,
KOHYEHMPUPOBAHHLIMU A30MHOU U cepHolu kuciomamu). ApncopOuus. Kpyrosopor
yraepona B mpuponae. Okcunbl yriepona, ux (U3NUYECKHe U XUMHYECKUE CBOWCTBA,
MOJIydeHHUE ¥ TPUMEHEHHEe, JCHCTBHE Ha OpraHW3M 4eloBeKa. JKojocuuecKue
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npobnemvl, cesa3anHvle ¢ okcuoom yanepooa(lV); eunomesa enobanbHo2o nomenneHus
Kaumama, napruxoevlil 3¢ghghexm. YTONIbHAs KUCIOTAa M €€ COoJid, UX (U3UYECKUE U
XUMUYECKUE CBOMCTBA, notyueHue u npumernenue. KauectBeHHasi peakiys Ha KapOoOHaT-
noHbl. Vcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUIEHHOCTH U CEIBCKOM
XO3SI1CTBE.

OOmume mpeacTaBieHUs 00 OCOOCHHOCTSAX COCTaBA U CTPOEHUS OPraHUYECKUX
COEMHEHUN yriepojia (Ha mpuMepe MeTaHa, dTUJIEHA, 3TaHOJa, YKCYCHON KUCIOTHI. Mx
cocmas u xumudeckoe cmpoenue. Knaccugpurayus opeanuuecxkux eeuwgecms. llonstue o
OMOJIOTUYECKH BaXKHBIX BEIIECTBAX: JKUpaAX, OesKax, yriaeBoJaX — U UX POJIM B KU3HU
yenoBeka. MamepuanvHoe eOuHCme0 OpeaHuyeckKux U Heop2aHudecKux coeOUuHeHuUll.

KpemHunii, ero ¢Qusnueckue W XUMHUYECKHE CBOWCTBA (Ha mMpuUMepe
B3aMMOJICUCTBHS C METAJUIAMH U HEMETAJNIaMHU ), noydexue u npuMenenne. Coedunernus
KpemHus 8 npupooe. Obwue npedcmasienus 06 oxcuoe kpemuusa(lV) u xpemmnuegori
kucaiome. Cunuxkamol, (pusuyeckue u Xumuieckue coUCmMaEd, NoIy4eHue u npUMeHeHue 8
ObIMY, NPOMBIUNEHHOCIU (8 MeOUYUHCKOU, I1eKMPOHHOU, CMPOUMENbHOU U Op.).
Baowcnetivuue cmpoumenvuvie mamepuanvl. Kepamuka, CMeK1o, yemeHm, OemoH,
arcenezobemon. [Ipobremuvl 6€30naACHO20 UCTIONIL30BAHUS CIPOUMENbHBIX MAMEPUAIO8 8
NOBCEOHEBHOU HCUSHU.

XUMHUYECKUI HKCIIEPUMEHT: M3y4yeHHUE OO0pa3OB HEOPTraHWYECKUX BEIECTB,
CBOWCTB COJISHOM KHUCJIOTBI, MPOBEICHUE KauYE€CTBEHHBIX PEaKIUi Ha XJIOPUI-UOHBI U
HaOJIOJICHUE TIPU3HAKOB MX TNPOTEKAHUs; ONBIThI, OTpa)karoliue (uandeckue u
XUMUYECKUE CBOMCTBAa TallOTCHOB U HMX COCAMHEHUN (BO3MOXHO HCIOJIb30BaHUE
BHUJICOMATEpPHAJIOB);  O3HAaKOMJIEHHE ¢ oOpa3naMu  XJOpUI0B  (TaJIOTEHUIOB);
O3HAaKOMJIEHHE C oOpasllaMHu cephl U €€ COCAMHEHHUSMHU (BO3MOXKHO HCIOJIb30BaHUE
BUJIEOMATEPUATIOB); HAOMIOACHHE TIpollecca OOYIJIMBaHUSI caxapa TMOoJ JCHCTBUEM
KOHIICHTPHPOBAHHOW CEPHOM KHUCJIOTHI; U3yUCHHE XMMUYCCKHX CBOMCTB pa30aBIICHHOM
CEpPHOI KUCTIOTHI, TPOBEJCHNE KaUeCTBEHHON PeaKIuU Ha CyJb(aT-uoH U HAOII0ICHUE
MpU3HaKa €€ MpOTEeKaHHUs; 03HAKOMJIEHHE C (PU3MYECKUMH CBOMCTBaMHM a3ota, dochopa
U UX COeIMHEHUN (BO3MOXKHO MCIIOJIb30BaHUE BUACOMATEPHAIOB), 00pa3liaMH a30THBIX
1 QocopHbIX yI10OpeHuii; ToJydeHHe aMMUaKa U U3yYEHUE €ro CBOMCTB; IPOBEICHUE
KaueCTBCHHBIX PEAKIMN HAa MOH aMMOHMS W (QocdaT-uOH U U3yYEHUE MPU3HAKOB HX
MPOTEKAHUs, B3aUMOJCHCTBUE KOHUCHTPUPOBAHHOW a30THOM KHCJIOTBI C MEIBIO
(BO3MOKHO HCTIONF30BAHKUE BUICOMATEPUATIOB); M3YUEHUE MOJIEIECH KPUCTATUIMYECKUX
pem€ToK anmMasa, rpadura; 0O3HAKOMIIEHHE C MPOILIECCOM aJCcOpOLMU PaCTBOPEHHBIX
BCILIECTB AKTUBUPOBAHHBIM yIJIEM U  YCTPOMCTBOM MPOTHUBOTrasza; IOJy4CHUE
YTJIEKUCIIOTO Ta3a U U3Yy4YeHHUE €ro CBOMCTB; MPOBEICHUE KAUEeCTBEHHBIX PEAKIUA Ha
KapOOHAT- U CUJIMKAT-UOHBI U M3Y4YEHHE MPU3HAKOB MX MPOTEKAHUS; O3HAKOMJIEHUE C
MPOIYKIIUEeH CHIIMKATHOW MPOMBIIUICHHOCTH; PEIICHUE DKCIEPUMEHTAIBHBIX 337ad TI0
TeMe «BaXHEeHIlIe HEMETAIUIbI U UX COCIUHEHUS.
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MeTaJibl 1 MX COCAUHECHUSA

OO61mast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBAHUM UX
nonoxenus B Ilepuonuueckon cucreMe xumuueckux 3iiemeHToB 1. M. Menneneesa u
cTpoeHus: aTomMoB. CTpoeHME MeETauioB. MeTraminmdeckas CBsi3b U METAJUIMYECKAs
KpUCTAJUIMUECKasi PpEIIETKA. JEKTPOXUMUUYECKUN psii  HANPSHKEHHM  METaJUIoB.
dusznyeckue U XMMHYECKHE CBOMCTBA METAIIOB (B3aUMOJICHCTBUE C KHUCIOPOJIOM,
BOJIOM, KucioTtamu). Obwue cnocodovl noayuenus memannod. llonamue o koppo3uu
Memainnos, OCHOBHble Cnocobwl 3awumel ux om xopposuu. Cniagwl (cmaib, 4yeyH,
O0paAnOMUHUL, OPOH3A) U UX NPUMEHEHUEe 8 ObIMY U NPOMBIULIEHHOCTU.

[Ilenounsle MeTajuibl: MOJIOXKEHUE B llepuoguueckod cuCTEME XUMHUYECKHUX
aneMeHToB /l. 1. MenneneeBa; ctpoenue aroMoB. Haxoxnenue B npupozae. duznueckue
1 XMMHUYECKHE CBOMCTBA (Ha MpuMepe HaTpusl U Kaus). OKCUIBI M TUAPOKCHUIBI HATPUS
u kanmud. [[pyuMeHenre menoYHbIX METAVIOB U UX COCUHEHUMU.

[I{erouyHO3EeMENBHBIE METAILTBI MATHUM U KaJIbIUI: TTOJI0KEHKE B llepuonnueckon
cucreMe XxuMudeckux 31eMeHToB 1. 1. MenaeneeBa; cTpoeHne UX aTOMOB; HaX0XKICHUE
B mnpupone. Pu3nyecKkrue U XMMHYECKHME CBOWCTBA MarHus WU Kaublus. Baxneimme
COCIMHEHUS KalbIUsi (OKCHA, THAPOKCUI, colin). JKécmkocmb 600bl u cnocobwl eé
YCmpaueHus.

AJIIOMUHUN: TIOJIOKEHHUE B [leproanuecko CUCTEME XHUMHUYECKUX DIIEMEHTOB
J. U. Menneneesa; CTpoeHHME aroMa; HaxoXkAcHUE B mpupoae. Pusndeckue u
XUMUYECKUE CBOWCTBA aIIOMUHUA. AMQOTEpHbIE CBONCTBA OKCHJIa M THUIPOKCHAA
AJFOMUHMUSL.

Kenezo: monmoxenue B lleproanyeckor CUCTEME XHMHUYECKUX 3JIEMEHTOB
J. . MenneneeBa; CTpOEHHE aroMma; HaxOXAEHUE B mpupone. Pusnyeckue u
XMMHYECKUE CBOMCTBA Keye3a (B3auMOJEHCTBUE C METAJUIAMU, KUCIOTAMU U COJISIMH).
Oxcunpl, rugpokcuabl U conu xxeneza(ll) u xenesa(lll): cocras, cBolicTBa U notyueHue.

XUMUYECKHUI IKCIIEPUMEHT: 03HAKOMJICHUE C 00pa3iiaMu METaJUIOB U CIJIABOB, UX
(bU3UYECKMMU CBOMCTBAMHU;, H3YYEHUE PE3YyJbTaTOB KOPPO3UU METALIOB (BO3MOMKHO
UCIIOJIb30BaHUE BUCOMATEPUAIOB), OCOOCHHOCTEHW B3aUMOJICUCTBUS OKCU/IA KAJIbIIUS U
HaTpus ¢ BOJIOM (BO3MOKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB); UCCIIEOBAHUE CBOMCTB
AKECTKOM BOJbI; MpOLIECCAa TOPEHUS KeJie3a B KUCIOPOJe (BO3MOXKHO HCIIOIb30BaHUE
BHJICOMATEPHUAIIOB); TPU3HAKOB MPOTEKAHUS KaU€CTBEHHBIX PEaKIMil Ha MOHBI (MarHusi,
Kalblud, amoMuHus, 1uHKa, kenesa(ll) u xeneza(Ill), menu(ll)); nabmrogenue u
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OIMMCAHUC IIPOHCCCOB OKpPAlUIMBAHUSA IUJIAMCHW HWOHAMH HATPpHWA, KaJIUsd W KaJbLUsA
(BOBMO)KHO HCIIOJIB30BaAHHUC BI/II[eOMaTepI/IaJIOB); HCCJICAOBAHHC aM(i)OTepHI)IX CBOMCTB
I'mApOKCHuIa AJIIOMHUHUA U THAPOKCHU A IIMHKA, PCHICHUC 3KCIICPUMCHTAJIBHBIX 3a/1a4 I10
TeMe «BakHenlme MeTallbl U UX COCIUHCHU).

Xumusa u okpyxrcarowan cpeoa

Hoevle mamepuaner u mexnonocuu. Bewecmea u mamepuanvl 8 no8CeOHe8HOU
JHCU3HU uHenoseka. Xumus u 300posve. bezonacnoe ucnonvsoganue eewecms U
Xumuyeckux peaxkyui 6 owvimy. Ilepsas nomowp npu  XUMUYECKUX — 0XHCO2AX
u ompasnenusx. OCHOBbL IKOIO2UYECKOU 2PpAMOMHOCIU. Xumuyeckoe 3acps3HeHue
oOKpyHcaloweli cpedwl (npedenvras oonycmumas konyeumpayus eewecms — I1J/[K). Ponb
XUMUU 8 peuleHUU IKON0SUYECKUX NPoDTIeM.

Ilpupoonvie ucmouynuxu yeneeo0opooos (yeoib, NpupooHblil 2a3, Heghmy),
NPOOYKMblL UX NepepaboOmKU, Ux poib 8 ObIMy U NPOMbIULLEHHOCTU.

Xumuueckuil dKCnepumMenm: usydeHue oobpazyos Mamepuanios (Cmekio, Cniagvl
Memarnnos, NOaUMepHble Mamepuavl).

Me:xnpeamMeTHble CBA3M

Peanmnszanuss MeXIpEeOMETHBIX CBSI3€M NpH M3YYEHHH XHMHU B 9 Kiacce
OCYIIECTBIISIETCS Uepe3 UCI0Ib30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK
U TIOHATHH, SIBJISIIOLIMXCS CHUCTEMHBIMU ISl OTHEJBHBIX IPEAMETOB €CTECTBEHHO-
HAy4YHOI'O LUKJIA.

OO0111e ecTeCTBEHHO-HAYYHbIEC TIOHATHS: HAYYHBIH (haKT, TMIIOTE3a, 3aKOH, TEOPHS,
aHaluu3, CHUHTE3, Kiaccu(uKanmusi, NEPUOJUYHOCTb, HAOIIOJCHUE, SKCIEPUMEHT,
MOJEJIMPOBAHUE, HU3MEPEHHE, MOJEIb, SIBICHUE, MAapHUKOBBIA 3(PQeKT, TexHoyorus,
MaTepuabl.

®dusnka: MaTepusi, aToM, IEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI,
PaAMOAaKTUBHOCTh, MOJIEKYJA, dJIEKTPUUYECKUN 3aps]l, TPOBOJHUKH, MOIYIPOBOIHUKH,
IUDJIEKTPUKH, (POTORIIEMEHT, BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA,
ra3, pacTBOp, pPacTBOPUMOCTb, KpPUCTAJUIMUECKas peIIETKa, CIUIaBbl, (usnueckue
BEJIUYMHBI, €AUHUIBI HU3MEPEHHS, KOCMHUYECKOE MPOCTPAHCTBO, IJIAHETHI, 3BE3[IBI,
Comnnue.

buonorusi: ¢otocunres, apixaHue, Ouocdepa, HSKOCUCTEMA, MHHEpAJIbHBIC
yI0OpeHusi, MUKPO3JIEMEHThI, MAKpO3JIEMEHTHI, MUTATEIbHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE TOPOJILI, MOJE3HBIE
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

IIpumepHbIe TEMbI NPAKTHYECKUX PA0OT:
1. JlaGopaTtopHoe o0OopynoBaHHe U TpUEeMbl oOpameHuss ¢ HuM. IlpaBuna
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6e3o0macHoi paboThl B XUMUYECKOM TaO0OpaTOpUH.
2. OuncTKa 3arpsi3HEHHON TOBApEHHOM COJIH.
3. Ilpu3Haku NpOTEeKaHUsI XUMUYECKUX PEaKITHA.
4. IlomyyeHne KUCIOPOAA U U3YyUECHUE €T0 CBOMCTB.
5. [lonmy4yenue BOIOpOIa U U3yUEHHUE €TO CBOWCTB.

6. [IpuroToBieHue pacTBOPOB C OMPEICICHHOW MacCOBOM JI0JEH pacTBOPEHHOTO
BEILIECTBA.

7. PemieHne SKCHEPUMEHTANBHBIX 3aAad 10 TeMme «OCHOBHBIE KJAacChl
HEOPTraHUYECKUX COCTUHECHUIN.

8. Peakiiuu noHHoro ooMeHa.

9. KayecTBEeHHBIE peaKkIIMM Ha HOHBI B paCTBOPE.

10. ITonmyyeHue aMmMuaka 1 U3y4eHUE €ro CBOMCTB.

11. ITonydyeHue yriekuciaoro raza 1 i3y4eHUe €ro CBOMCTB.

12. Pemienne skcnepuMeHTANBHBIX 3a1a4 1o teme «Hemeramer IV — VII rpynm u
UX COCTUHEHUI.

13. Pemenune skciepuMEHTAIBHBIX 3371a4 M0 TeMe « MeTaJulbl U X COEAUHEHUSD.

[Ipu mpoBeneHHHM NPAKTUYECKONM pabOThl KaXKIbIM €€ JTam BBINOIHICTCS

oOyuatomumucst ¢ 3I[IP Bmecte ¢ yuuteneM u moj ero pykoBoactBoM. Ha mocke
00s13aTE€IbHO BBIBELIMBAIOTCS IMpaBUia TEXHUKUM O€30MaCHOCTH, COOTBETCTBYIOIINE
JaHHOMY BHUAY paOoOThl, JaeTcs MpaBuibHas 3amuch (OpMYJT U YKa3bIBaeTcs LENb
npoBeaeHus paboThl. [Ipu HEOOXOAUMOCTH AAE€TCSl BU3YaJIbHBIN alrOPUTM BBIIOJHEHUS
3a/laHusl. DTO CIOCOOCTBYET OCO3HAHUIO OOYYAIOUIMMHUCS BBITIOJHSIEMBIX JCUCTBUM U
IIOJIYYEHHOTO pe3yJibTaTa.

KOHTpO.JIbHO-I/I?'MepI/ITe.]'ILHbIe MaTECPHAJIBI 110 XHMHUH

Jlnst opraHu3zanuu TPOBEPKH, ydeTa W KOHTPOJS 3HaHUM, OOyYaroniuxcs Io
MpeaMeTy MPEeayCMOTPEHBI KOHTPOJIbHBIE Pa0OThI, CAMOCTOSITEIbHBIE PAaOOTHI, 3aU€THI,
npakTH4ecKue padoThl, TecTupoBaHue. OTHUM W3 METOJOB KOHTPOJS PE3yJIbTaTOB
o0yuenust oOyuaromuxcs ¢ 3I[IP sBmsiercs MeTon MNOJUBAPUATHUBHOTO HKCIpPECC -
TECTUPOBAHUS C KOHCTPYMPYEMBIMH OTBETaMU. Ero OTJIWYWATENbHBIMH Y€pTaMu
SBJISIFOTCSL  ONEPAaTUBHOCTb,  BBICOKAs  CTENEHb  WHIUBUAYAIHM3alUM  3HAHUIA,
CPaBHUTEIHHO MaJIbIe 3aTPAThl BPEMEHH U TPY/la Ha TPOBEPKY OTBETOB O0yUAIOIIIMXCA.

st oOyuaroruxcest ¢ 3[1P Bo3mMokHO u3MeHEeHHE (HOPMYIUPOBKH 3aJaHU Ha
«TOLIATOBYIO», aJaNTalMs MPEIaraéMoro o0yJaroueMycsi TECTOBOro (KOHTPOJIBHO-
OIICHOYHOT0) MaTepHuayia: HCMOJb30BAHUE YCTHBIX U THCbMEHHBIX MHCTPYKIIUH,
YIOPOILEHUE JJIMHHBIX CJIOKHBIX (OPMYJIUPOBOK MHCTPYKIIMU, pPEIICHUE C OMOpod Ha
anropuTM, oopasell, UCMoIb30BaHKE CIIPaBOYHON MH(DOpMaIUu.
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KoHTpoubHbIe padoThI 10 TEMaM

B paboueit nporpaMme npeaycMoTpeHo 9 KOHTPOJIbHBIX padoT:

Kommponvnas paboma Ne 1. IlepBoHadasibHbIE XUMHYECKUE TOHSTHS.
XVUMHUYECKHE DTIEMEHThI. XUMHUYECKHE (POPMYJIbI U YpaBHEHUS.

Konmponvnaa paboma Ne 2. Ilepuoandeckasi cCTeEMa XUMUYECKUX 3JIEMEHTOB
J.N. MenneneeBa. CtpoeHue aroma.

Konmponvnas paboma Ne 3. Xumudeckast CBs3b.

Konmponwvnasa paboma Ne 4. Kucnopoa. Oxkcunsl. 'openne. Bogopoa. Kucnotsr.
Comnn.

Komwmponvuas paboma Ne 5. O600111eHre CBEICHUN 0 BaXXHEUIIIUX KJlaccax
HEOPraHUYECKUX COCIUHEHUM.

Konmponvnasa paboma Ne 6. InekTpoauTudeckasi JUCCOIUALIS.

Konmponvnasa paboma Ne 7. Hemeraibl.

Konmponvnasa paboma Ne 8. Metansl.

Konmponvnasa paboma Ne 9. UtoroBas paboTa 3a Kypc HEOPTaHUYECKOU XUMUHU.
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IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA YYEBHOI'O ITPEJIMETA
«XUMMUs1» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

B nenom pesynbraThl ocBoeHus oOydarouumucs ¢ 3IIP ydeOHoro mpenmera
«XuMus» JTOJDKHBI COBMAaTh C pe3ysibTaTaMH MPUMEPHOU paboyel mporpaMmbl
OCHOBHOTO 00111eT0 0OpazoBanus. Hanbosnee 3HAYUMMBIMU SBJISIFOTCSL:

JIMYHOCTHBIE PE3YJ/IbTATDI:

MOTHBALMS K 00YUYEHHIO U LIeJICHANpaBICHHON TO3HABATEIbHOM 1€ATEIbHOCTH;

YCTAaHOBKA HAa OCMBICIIEHUE JIMYHOTO OIbITa, HAOMIOIEHNUI 32 XUMHYECKUMU
AKCIIEPUMEHTAMY;

OpUEHTALUsS Ha MpaBWIa HHAMBUAYAIBHOTO M KOJUIEKTUBHOTIO O€30I1aCHOTrO
NOBEACHUS IPU B3aUMOJACHCTBUY C XUMHUECKUMH BELIECTBAMU U COCIUHEHUSMY;

IPaKTHYECKOe U3yyeHHUe npodeccuil U TpyJa pazIudyHOro pojaa, B TOM YHCIIE Ha
OCHOBE MPUMEHEHHUs U3y4aeMoro IMpEeAMETHOr0 3HaHus (Hampumep, Ja0OpaHT
XHMHYECKOTO aHAIIN3a);

YBaXXEHUE K TPYAY U PE3YJIbTATAM TPYIOBOM AESITENBHOCTH;

FOTOBHOCTh K OCO3HAaHHOMY TIOCTPOCHMIO JaJbHEWIIEW WHIAWBUIYaJIbHON
TPACKTOPUM OOpa30BaHHsS Ha OCHOBE OpPUEHTHPOBKU B Mupe mnpodeccuil u
po(heCCUOHATIBHBIX MPEANOYTEHUN, YBAKUTEIBHOIO OTHOIICHUS K TPYAY;

OCO3HaHHUE CBOETO MOBEJIEHUS C TOUKU 3PEHUS ONACHOCTU WM 0€3011aCHOCTH AJIs
ce0s WK TSl OKPY>KAIOIINX;

OCHOBBI 3KOJIOTMYECKON KYJIbTYpbI, COOTBETCTBYIOIEH COBPEMEHHOMY YPOBHIO
HKOJIOTMYECKOTO MBILIUICHUS, TPUOOPETEHUE OIbITa SKOJIOTMUYECKH OPUEHTUPOBAHHOM
MPAKTUYECKON AESTEIbHOCTU B dKU3HEHHBIX CUTYaLIUSX;

OCO3HAHHWE TIOCJEACTBUA U HENPUATHE BPEIHBIX MPUBBIYEK (YyHOTpPEOICHHUS
aJIKOTOJIsl, HApKOTUKOB, KypeHHs)) U UHBIX (GopM Bpena s (U3HYECKOro U
MICUXUYECKOTO 3/I0POBbS;

NPUHATUE PEIICHUI B )KU3HEHHOM CUTYallMM HA OCHOBE MEPEHOCA MOJyUYECHHBIX B
X0Jie 00y4eHHsI 3HAaHUM B aKTyaJIbHYIO CUTYalUIO, BOCTIONHATH AePUIUT UH(DOPMALINY;

TOTOBHOCTh OTOMPATh U UCHOJIB30BaTh HYKHYI0 HH(OPMAIMIO B COOTBETCTBHUHU C
KOHTEKCTOM KU3HEHHOW CUTYyalUH.

METAINPEAMETHBIE PE3YJIBTATBI

Osniadenue ynueepcaibHblMu y4eOHbIMU NOZHABAMETbHBIMU OCUICIBUAMU:

BBISIBJIATh IPUYUHBI U CIEIACTBUS MMPOCTHIX XUMUYECKUX SIBJICHUIA;

OCYIIECTBIISITh CPaBHEHUE, KIACCU(PUKAITUI0O XUMUYECKUX BEIIECTB MO 33/ IaHHBIM
OCHOBAHUSAM U KPUTEPUSM JJIsl YKa3aHHBIX JIOTUYECKUX OTIEPaALIHL;

CTPOUTBH JIOTUYECKOE CYKIECHHUE MOCIIE MPEABAPUTEIBHOIO aHAIN3a, BKIIOYAKOIIEE
YCTaHOBJICHHE TPUYMHHO-CIIEICTBEHHBIX CBSI3€EH;

BBISIBIIATH JeUIUTHI HMHPOPMAIUU, JAHHBIX, HEOOXOAMUMBIX IS PEIICHUS
MOCTaBJICHHOM 3a/1a4H;
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npeoOpa3oBeIBaTh MH(POPMAIIUIO U3 OJHOTO BUAA B APYrou (TaOIHIy B TEKCT U
mp.);

cO3/aBaTh, MPUMEHSTh U TIPEOOPA3OBBIBATh 3HAKU U CUMBOJIbI, MOJIEIM U CXEMBbI
TUTSI perieHUsT y4eOHBIX M TIO3HABATEIBHBIX 3371a4 C MIOMOIIBIO Me/1arora;

C MOMOIIBIO MeIarora MPOBOJUTh XUMUYECKUI OIBIT, HECIOXKHBIN 3KCIIEPUMEHT,
JUTSI yCTAaHOBIICHUS OCOOCHHOCTEH 00BEKTa N3YUEHUS, MPUIMHHO-CIICICTBEHHBIX CBSA3CH
1 3aBUCUMOCTEH 0OBEKTOB MEXKTY COOOH;

C TIOMOIIBIO TIEAAarora MWIA CaMOCTOSATEIHHO (OPMYIHPOBATH OOOOIICHUS W
BBIBOJIBI IO PE3YJITATAM MPOBEJECHHOTO HAOJIOICHMUS], OTIBITA,

MPOTHO3UPOBATh BO3MOXKHOE PAa3BUTHE XHUMHYECKUX IMPOIECCOB U  UX
MOCJIEJICTBUS;

UCKAaTh WM OTOMpaTh MH(POPMAIMIO WU JAHHBIE W3 HCTOYHUKOB C YYETOM
PEJIOKEHHON yueOHOM 3a7]auu U 3aJIaHHBIX KPUTEPUEB.

Osnadenue yrugepcanibHbiMU YUeOHbIMU KOMMYHUKAMUGHBIMU OCIICHEUAMIUL

OpraHU30BbIBAaTh y4eOHOE B3aMMOJICHCTBUE B IpyIine (ONpenesTh o0lue e,
pacnpenesnsiaTb POy, 10rOBapuBaThCs APYT C APYTOM U T. 1.).

C MOMOUIBIO MENArora WM CaMOCTOSITEIbHO COCTaBIISITh YCTHBIE U MUCbMEHHbBIE
TEKCThl C HMCIOJB30BAHUEM WILTIOCTPATUBHBIX MATEpUAJIOB JJIsi BBICTYIUICHUS TEpe
ayJIUTOPUEN;

OpraHU30BBIBATh Y4YE€OHOE COTPYJHUYECTBO M COBMECTHYIO JEATEIBbHOCTH C
YUYUTEIEM U CBEPCTHUKAMU; paboTaTh MHAWBUIYAJIBHO W B TPYINE: HAXOAUTh 0OIIee
pelieHue W paspemiaTb KOH(QIMKTHL HAa OCHOBE COTJIACOBAHMSI TO3UIIMK M ydeTa
HMHTEpeCcoB; GOPMYIUPOBATH, APTYMEHTUPOBATH U OTCTAUBATh CBOE MHEHHUE;

OIICHUBATh KAYECTBO CBOErO BKJIaJa B OOIIUI MPOAYKT, MPUHUMATh U Pa3aEisiTh
OTBETCTBEHHOCTb U MPOSIBJISATh TOTOBHOCTH K MIPEAOCTABIECHUIO OTYETA NIEpe ] TPYIIION.

Osn1adenue yHUGEPCATbHBIMU YUEOHBIMU PECYAAMUBHBIMU OCUCH GUAMU:

oOHapyxuBaTh M (OPMYJIHPOBATH YYEOHYIO MPOOJIEMy, ONPEHENsiTh Ieb
y4eOHOM JIeSITCIILHOCTH;

BJIAJ€Th OCHOBAMHM CAMOKOHTPOJIS, CaMOOIICHKH, TPUHATUS PEHICHHN WU
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B yUeOHOM U MO3HABATEIHLHOM JIEATEILHOCTH;

COOTHOCUTH CBOM JICUCTBHS C IUIAHUPYEMBIMU PE3yJIbTaTaMH, OCYIIECTBIISTH
KOHTPOJb CBOEH JEATENbHOCTH B MPOLECCe JOCTHXKEHUS pe3ysibTaTa, OMPEACssiTh
CIOCOOBI ICUCTBUI B paMKax MPeJI0KEHHBIX YCIOBUI U TpeOOBaHMM, KOPPEKTUPOBAThH
CBOM JCUCTBUS B COOTBETCTBUM C U3MEHAIOILIECHCS CUTYallUEH;

JlaBaTh QJICKBAaTHYIO OLICHKY CHUTYallMM M TIpejjiarath IUJIaH €€ HW3MCHEHUS;

NPEABUACTh TPYAHOCTH, KOTOPBIE MOTYT BOSHHKHYTH MIPH PEIICHUN yIeOHOMN
3a/1auu;

MOHUMATh TPUYUHBI, IO KOTOPHIM HE OBUI JIOCTUTHYT TPeOYyeMbI pe3yibTaT
NEATEeIbHOCTH, ONpPEACNATh TO3UTHUBHBIE W3MEHEHUsS W HamlpaBjeHUs, TpeOyrolue
nanbHeuen padoTsl;

OCO3HAHHO OTHOCUTBCA K IPYrOMY YEJIOBEKY, Er0 MHEHUIO.
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HPEAMETHBIE PE3YJIBTATBI

B cocTtaBe mpeaMeTHBIX pe3yJbTaTOB MO OCBOCHHIO 00S3aTEILHOTO COJIEP KaHMS,
YCTAHOBJICHHOTO JIaHHOW NpPUMEpPHON paboyeill mporpamMMmoil, BBIACNSIOT: HAay4YHbIC
3HAHWS, YMEHHS U CIIOCOOBI ACHCTBUH, crienuduueckue s y4eOHOTo TpeaMeTa
«XuMus», BUABI EITEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETaIUu,
IpeoOpa3oBaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIHSIX:

® MIPEJCTaBIICHHUE O 3aKOHOMEPHOCTSAX M MO3HABAEMOCTH SIBIICHUM IPUPOMBL,

NOHUMaHUE OOBEKTHUBHOM 3HAYMMOCTH OCHOB XMMHUYECKOW HAyKH KakK O0JacTH

COBPEMEHHOT'O €CTECTBO3HAHUS, KOMIIOHEHTA OOIIECH KyJIbTYyphl M MPAKTHICCKOM

NeSATETLHOCTH YEJIOBEKa B YCIIOBUSX COBPEMEHHOTO OOIIECTBA; TOHUMAaHUE MECTa

XUMHUH CPEJIA JPYTUX €CTECTBEHHBIX HAYK;

® BJIaJICHUE OCHOBAMM MOHITUMHOTO allapaTra i CAMBOJINYECKOTO S3bIKa XUMUU JIJIS

COCTaBJICHUST (POPMYJI HEOPTraHWYECKUX BEIIECTB, YPABHEHUN XMMHYECKUX

peakuuii (C omopoll Ha ajropuT™M Yy4eOHBIX ACUCTBHIN); BIAJCHUE OCHOBAMU

xumuueckoit HoMeHkIaTypbl (IUPAC u TpuBHanbHOI) U YMEHUE UCTIOIB30BaTh €&

JUIsL pelieHus] y4eOHO-TIO3HABATEIbHBIX 337a4 C IMOMOIIBIO YUHTEINs, yMEHUE

UCIIOJIb30BaTh MOJEIU Il OOBSICHEHHS CTPOCHUS aTOMOB M MOJIEKYJ IIO

aJIrOpUTMY C OTIOPO Ha ONPEIETICHNUS;

® [IPEJCTABICHUE O CUCTEME XMMHUYECKUX 3HAHUU U YMEHHE C TIOMOIIBI YUUTENS

MPUMEHSIThL CUCTEMY XHUMHUUYECKHUX 3HAHUM ISl YCTAHOBJICHUSI B3aUMOCBSI3EH

MKy M3YYEHHBIM MAaTepUAIOM U TMPHU MOJYyYCHUH HOBBIX 3HAHUM, a TaKXKE B

MPOIIECCE BBIMOJHEHUSI Y4YEOHBIX 3aJlaHUl U TpU paboTe ¢ HUCTOYHUKAMU

XUMHUYECKON nH(pOpMaIlUU, KOTOpasi BKIIOYAECT:

BAKHEHIINE XUMHUYECKUE TMOHATHUS: XUMHYECKHM SJIEMEHT, aTOM, MOJIEKYJa,
BEILIECTBO, IPOCTOE U CII0XKHOE BEIIECTBO, OJHOPOAHAs W HEOJHOPOJHAs CMECH,
OTHOCHUTEJIbHBIE aTOMHAs W MOJIEKYJIIpHAsT MAacChl, KOJWYECTBO BEIIECTBA, MOJb,
MOJISIpHAsE Macca, MOJISIpHBIH O00BEM, OKCHJ, KHUCIOTa, OCHOBAaHHE, COJb (CpemHsis),
XUMHYECKasi peaKUuusi, PEaKIUu COCIUHEHUS, pEeaKUUUh pPa3JI0KEeHUs, pEeaKUuu
3aMEIICHMs], PeaKIuu 00MeHa, TerIoBON A((PEeKT peakinu, 3K30- U SHIOTCPMUUECKHE
peaKuuu, pacTBOpP, MaccoBask JOJISI XMMHUYECKOTO 3JIEMEHTAa B COCAWHEHUH, MAacCOBas
JIOJIS1 ¥ IPOLICHTHASI KOHLIEHTPAIKs BENIECTBA B pACTBOPE, SIAPO aTOMA, SJICKTPUUECKUN
CJIoM aToma, aTOMHasi opOUTallb, paguyC aToMa, BaJICHTHOCTb, CTENEHb OKHUCJICHHS,
XUMHUYECKasi CBA3b, JICKTPOOTPULATEIILHOCTD, MOJISIPHAS W HEMOJISIpHAS KOBAaJEHTHAS
CBSI3b, MOHHAS CBS3b, METAJIMYECKAsi CBS3b, KPUCTANIMYECKas pelieTka (aToMHas,
WOHHAs, METaJUIMYecKas, MOJICKYJIsIpHasi), WOH, KaTHOH, AHUOH, DJIEKTPOJUT U HE
AJEKTPOJIUT, DJEKTPOJIUTHUYECKAs  JUCCOLMAIMs, pPEaklMu HOHHOrO  OOMEHa,
OKHUCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAKIWU, OKUCIUTEIb UM  BOCCTAHOBUTEIND,
OKHCJICHUE W BOCCTAHOBJICHWE, DJIEKTPOJIN3, XMMHYECKOE PaBHOBECHE, OOpaTUMBIC U
HEOOpaTUMBbIE PEAKIMU, CKOPOCTh XWMHUYECKOW pEeaKlud, KaTalu3aTop, MpenebHO
nonyctumas koHunentpauus (I1IJ1K), koppo3ust MeTannos, CIjiaBbl;

OCHOBOTIOJIAral0IINe 3aKOHbI XUMUHM: 3aKOH COXpaHeHUsI Macchl, [leproanueckuii
3akoH /1. 1. MenpeneeBa, 3aKk0OH MOCTOSTHCTBA COCTaBa, 3aKOH ABOTapo;

TEOPUU XUMHUHU: ATOMHO-MOJIEKYJISIpHAs TEOpHUs, TEOPHUS AIEKTPOJIUTHUYECKON
OUCCOLMAIINM, a TAK)KE IMPEJCTABICHUS O HAyYHBIX METOAAaX MO3HAHHUS, B TOM YHCIIE
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AKCIEPUMEHTAIIbHBIX U TEOPETHUUECKUX METOAAaX MCCIEIOBaHUSl BEIIECTB U U3YUYEHUS
XUMHUYECKUX PeaKInii;

® IIPE/ICTABICHUE O NEPHUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB
(pamuyc atoMma, 3JIEKTPOOTPUIIATEIBHOCTh), MPOCTBIX U CJOXKHBIX BEIIECTB OT
MOJIOXKEHUSI AJIEMEHTOB B [lepuonnueckoit cucteme (B MaJIbIX EpUOaxX U IIIaBHBIX
MOATPYINAxX) W DJIEKTPOHHOIO CTPOEHHUS aToMa; yMEHHE OOBACHSITH CBA3b
MoJIOKEHUsT  djemMeHTta B Ilepuoguyeckodt  cucreMe € YHUCIOBBIMU
XapaKTEPUCTHUKAMU CTPOEHUS aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U 3apsif
aapa, oOIee YuCIO  AJIEKTPOHOB),  pAaclpeieNieHHeM  3JEKTPOHOB IO
HSHEPreTUYECKUM YPOBHSIM aTOMOB MEPBBIX TPEX MEPUOAOB, KIS U KaJblUs;
KJIACCU(PUIIMPOBATh XMMHUYECKHE JJIEMEHThl C ONOpPOHM Ha OmpeAesieHUs
¢dbu3nyecKoro cMpiciia MUGPOBBIX JAHHBIX MEPUOINUECKON TabIUIIbL;

® YMEHHE KJIACCU(PUIUPOBATH XUMUYECKUE JIEMEHTHI, HEOPIrAHMUECKHUE BEIIECTBA U
XUMUYECKUE PEAKIIMU C OMOPOM Ha CXEMBI; ONPEAEIATh BAJCHTHOCTh U CTEIICHb
OKUCIICHHUSI XHMHYECKUX DJJIEMEHTOB, BHJI XUMHUYECKOM CBA3M MW THUI
KPUCTAJUTMYECKON CTPYKTYpbl B COEIMHEHHSX, 3apsA]l MOHA, XapaKTep CpeAbl B
BOJIHBIX PACTBOpAX BEIIECTB (KUCIOT, OCHOBAHMI ), OKUCIIUTEIb K BOCCTAHOBUTEIh
10 AITOPUTMY YUEOHBIX ICUCTBUK;

® YMEHHME XapaKTepU30BaTh C ONOPOM Ha cxemMy (U3MYECKHE U XHUMHUYECKUE
CBOMCTBA MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, BOJOPO, TpaduT, anmas, KpeMHUH,
a3oT, pochop, cepa, xJI0p, HATPUL, KAJIUA, MATHUM, KAJIBLIUIA, AJIFOMUHUHI, 5KEJI€30)
U CJOXHBIX BEIIECTB, B TOM YHCJIE HMX BOJHBIX pPAaCTBOPOB (BOJa, aMMHaK,
XJIOPOBOJIOPO/I, CEPOBOJOPO/I, OKCUALI U THUIApOKCUAL MeTamuioB I - ITA rpymm,
amomunuda, menu (1), munka, xenesa (II u II), okcuner yraoepoma (II u 1V),
kpemuus (IV), azora u docdopa (Il u V), cepst (IV u VI), cepuucras, cepnas,
a30TUCTas, a3oTHasA, QocdopHas, yrojapbHas, KpeMHHEBas KUCJIOTa U UX COJIH);
OMMUCHIBATH C OMOPOM Ha IJIAH U KIIFOUEBBIE CIIOBA; YMEHUE MPOTHO3UPOBATh U
XapakTepru30BaTh CBOMCTBA BEILIECTB B 3aBUCMMOCTU OT MX COCTaBa U CTPOCHHS
MOCJI€ TPEIBApUTEIBLHOTO aHAJM3a IMOJ PYKOBOJCTBOM Me€Narora, NpUMEHEHHE
BEIIIECTB B 3aBUCUMOCTH OT UX CBOMCTB, BO3MOKHOCTh MPOTEKAHUSI XUMHUUECKUX
MpEBpaAIlIEHU B PA3IUYHBIX YCJIOBHUSAX, BIUSHHE BEIIECTB M XHUMHYECKUX
MPOLIECCOB HA OPTaHU3M YEJIOBEKA M OKPY>KAIOUIYIO PUPOJIHYIO CPENY;

® YMEHHME COCTaBJISATH MO 00pa3ly, CXeMe, alroOpuTMy Y4eOHbIX JAeUCTBUI
MOJIEKYJISIDHBIE U MOHHBIC YPAaBHEHUSI peakiuid (B TOM YHUCJE PEAKIMi MOHHOIO
oOMEHa W OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUH), WIUTFOCTPHUPYIONTUX
XUMHUYECKHE CBOMCTBA M3yUYECHHBIX KJIACCOB / TPYII HEOPTAHMYECKUX BEIIECTB, a
TaKke MOATBEPKIAIOIIUX TEHETUYECKYIO B3aUMOCBSA3b MEXK/ly HUMU;

® YMEHHE BBIYUCISITH OTHOCUTEIBHYIO MOJEKYJSIPHYIO W MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYIO JIONI0 XHMHYECKOTO JJIEMEHTa B COCIWHEHUH, MACCOBYIO
JIOJTI0 BEIIECTBAa B PacTBOPE, KOJIMUYECTBO BEIIECTBA M €0 Maccy, 00BEM ra3oB C
omopoit Ha oOmme ¢GOopMyJbl; YMEHHUE IMPOBOJIUTH pacueThl MO YPaBHEHUSIM
XAMHUYECKUX PEAaKIUii W HaxOJUTh KOJMYECTBO BEIIECTBA, O0BEM U MaccCy
pPEareHToB WJIM MPOAYKTOB PEaKIMHU C OMOPON Ha 00pasel], arOpuTM y4eOHBIX
JIEUCTBUI; BIaJICHHNE OCHOBHBIMU METOJaMHU HAay4YHOTO TO3HAHUs (HAOIIOACHUE,
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U3MEPEHHE, OKCIIEPUMEHT, MOJEIMPOBAHUE) TMPHU H3YYEHHUU BEIIECTB H

XUMHUYECKHUX SIBJICHHUH C OMOPOM Ha alIropuT™M Yy4eOHBIX ICHCTBHI; yMeHUe

copMynupoBaTh MNPOOIEMY U TPEUIOKUTHh MYTH €€ PEHICHHUS C TOMOIIBIO

nejarora; 3HaHUE OCHOB 0e30macHOM paboThl C XMMHUYECKMMHU BEIECTBAMH,

XMUMHYECKOH MOCY101 U 1a00paTOpHBIM 000pYyI0BaHUEM;

® HaJIM4Me NMPAKTHYECKUX HABBIKOB INIAHUPOBAHUS U OCYIIECTBICHUS CIIEAYIOIINX

XUMHUYECKHUX HKCIIEPUMEHTOB TMOJT PYKOBOACTBOM YUUTENSI C OOCYKIACHHEM IJIaHa

pabOThI WJIK COCTaBICHUEM TaOJIULIbI:

U3YYEHHUE U ONUCcaHue (PU3NIECKUX CBOMCTB BEIIECTB;

O3HaKOMJIEHUE C (PU3NUECKUMH U XUMUYECKUMU SIBJICHUSIMH;

OIIBITHI, MJUTFOCTPUPYIOLIME IPU3HAKH IPOTEKAHNS XUMUYECKUX PEAKLINN;

U3y4EHHE CIIOCOOOB pa3zesieHusl CMECe;

NOJIyYEHHUE KUCIIOPOJIa U U3YUEHUE Er0 CBOMCTB;

IIOJIyYEHHUE BOJIOPOJA U U3yUYEHHE €r0 CBOWCTB;

MOJIyYEHHUE YIJIEKUCIIOrO ra3a U U3y4YEHUE €ro CBOMCTB;

MOJIyYeHHE aMMHUAaKa U U3YUEHHUE €r0 CBOMCTB;

IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEICHHOW MAaCCOBOM JOJIEW PACTBOPEHHOTO
BEILIECTBA;

UCCJIEIOBAHNE M OINMCAaHUE CBOWMCTB HEOPTraHWYECKHUX BEIIECTB PA3IHYHBIX
KJIACCOB;

IPUMEHEHUE UHAMKATOPOB (JaKMyca, METHIIOpaHka U (eHoapTanenHa) ais
ONpENEIICHHUS XapaKTepa Cpelibl B pACTBOPAxX KUCIOT U IEJIOYEH;

U3YYEHUE B3aMMOJEHCTBHUS KHUCIOT C€ MeETallaMHM, OKCHJIAMH METaJUIOB,
PacTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAHUSIMH, COJISIMU;

MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHMIA;

BBITECHEHUE OJJHOTO METAJJIa IPYTUM U3 pacTBOpa COJIH;

uccienoBaHue aM()OTEPHBIX CBOMCTB T’UAPOKCUAOB ATIOMUHMS U IUHKA;

pEelIeHHEe  DKCIIEPUMEHTAJBHBIX 3a7a4 1o Teme «OCHOBHBIE — KJaccChl
HEOPraHWYECKUX COCTUHEHUIY;

pelIeHre  SKCIEPUMEHTANbHBIX 3aJad MO0 TeMe  «DIEKTPOJIMTUYECKas
TUCCOLIAALINS»;

pElIeHHe SKCIEPUMEHTANBHBIX 3a/ad Mo Teme «BaxHeine HeMeTaibl U uX
COCIMHEHHUS;

pEILIeHNE SKCIEPUMEHTAIBHBIX 337a4 M0 TeMe «BaxHelme MeTayyibl U UX
COEIMHEHHUS;

XUMHUYECKUE 3KCIEPUMEHTBI, HIUTFOCTPUPYIOIIUE MMPU3HAKU TPOTEKAHUS PEAKLIMIA
MOHHOTI'0 OOMEHa;

KAUECTBEHHbIE DPEaKUWW Ha MPUCYTCTBYIOIIME B BOAHBIX PACTBOpPaX HOHBIL:
XJOpua-, OpoMua-, HOAUA-, cyiabdar-, docdar-, kapOOHAT-, CHUIMKAT-AHUOHBI,
TUAPOKCUJI-MOHBI, KATUOHBI aMMOHMS, MarHus, Kajblus, alFOMUHUS, Kejne3a (2+) u
xenesa (3+), meau (2-+), IIMHKa;

YMEHUE TMPEACTaBIATh PE3yNbTaThl dAKCIEpUMEHTa B (QopMe BBIBOJIOB,
JI0Ka3aTeNbCTB, TPAUKOB U TaOJINIL U BBISABIIATH IMIUPUIECKUE 3aKOHOMEPHOCTH;
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e BJaJICHUE MpaBUIaMH 0€30MacHOro oOpalleHus ¢ BEIIEeCTBAMU, HCIOIb3yEMbIMU
B TIOBCETHEBHOM XU3HHU, a TaKXKe MpaBWJIaMU TOBEJCHUS B LIETAX COCPEKCHHUS
3I0POBbS M OKpY>KaloIIeW MPUPOIHON Cpeibl; MOHUMaHHe Bpela (OMacHOCTH)
BO3/ICHICTBUS Ha JKMBbIE OPTaHU3MBbI ONPEIEICHHBIX BEIECTB, a TAKXKE CIIOCOO0B
YMEHBIICHUS W MPEJOTBpAIllEHUs] HMX BPEIHOTO BO3JACHCTBUSA; IMOHUMaHUE
3HAYEHUS )KUPOB, OCJIKOB, YIIIEBOAOB JJIsl OpraHU3Ma YellOBeKa,

® BIAQJICHHE OCHOBAMH XHUMHYECKOM TPaMOTHOCTH, BKIIOYAIOMIEH yMEHHE
NPAaBUJIBHO HCIIOJIb30BaTh HM3YYCHHBIE BEIIECTBA WM MaTepuaibl (B TOM YHUCIE,
MUHEpaJbHbIE YIOOPEHHS, METaUlbl W CIUIaBbl, MPOIYKTHl TMepepaboTKu
MIPUPOJIHBIX HCTOYHUKOB YTJIEBOOPOIOB (YTJIsl, IPUPOIHOTO ra3a, He)TH) B OBITY,
CEIbCKOM ~ XO3MHCTBE, Ha TPOU3BOJCTBE; YMEHHE NPUBOAUTH IPHUMEPHI
IPABUJIBHOTO MCIIOIb30BAHMSI H3YUEHHBIX BEILIECTB U MATEPHAJIOB;

® YMEHHE YCTaHABJIMBATh CBSI3M MEX]Y pPEaJbHO HAOII0JAaeMbIMU XUMHUYECKHUMHU
SBJICHUSIMU U MPOLIECCAMU, TPOUCXOAUIMMH B MAKpO- U MUKPOMUPE, OOBSICHATD
IPUYUHBI MHOTOOOpa3usi BEUIECTB; YMEHHE WUHTEIPUPOBATh XUMUUYECKUE 3HAHUS
CO 3HAHUSAMU JPYTUX YIEOHBIX MPEIMETOB C MMOMOIIBIO TIEAarora;

e mpejacTaBlieHHEe O cepax NpoPecCHOHATBHON AESATENbHOCTH, CBSI3aHHBIX C
XUMHEH MU COBPEMEHHBIMH TEXHOJOTHUSMHU, OCHOBAaHHBIMH Ha JOCTHKCHHSIX
XMMHUYECKON HAyKW; HaJU4Me OIbITa padOThl C pa3jIMYHbIMM HCTOYHUKAMU
uHbpoOpMalluu MO XUMHUM  (HAydHO-NIOMYyJIsSIpHAs  JIUTEpaTypa, CIOBapH,
CHPaBOYHHUKH, UHTEPHET-PECYPCHI) C OMOPON Ha aJIFOPUTM: YMEHUE OOBEKTHUBHO
OLICHMBaTh MH(POpPMAIMIO O BEIIECTBAX, HUX MPEBPALIECHUSX U NPAKTUYECKOM
IPUMEHEHUHU.

TpeOoBaHus K MpeAMETHBIM pe3yJbTATAM OCBOCHHSI Y4eOHOIro mpeaMeTa
«XuMus», pacnpeaejeHHble M0 roaaM o0yueHust

PesynpTaThl mo rogam (GOpMYIMPYIOTCS IO OPUHIUIY J00aBJIEHHUS HOBBIX
pe3yJbTaTOB OT roAa K roay, YK€ Ha3BaHHbIE B MPEIBIAYIIMX TOJAAX IMO3ULUHU, KaK
IPaBUJIO, JOCIOBHO HE MOBTOPSAIOTCS, HO YUYUTBIBAIOTCS (PE3yIbTaThl OYEPETHOTO Toja
M0 YMOJTYAHHUIO BKITIOYAIOT PE3YJIBTATHI IPEABIAYIIUX JIET).

8 KJIACC

pacKpbhIBaTh CMBICTI OCHOBHBIX XHMHYCCKHX TIOHATHH: aTOM, MOJICKYJIa,
XUMUYECKUN DJIEMEHT, TTPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OHOPOIHAS U
HEOJHOPOJIHAS), BAJCHTHOCTh, OTHOCHUTEIbHAs aTOMHAasT W MOJEKyJspHas wmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAS Macca, MaccoBasl J0JIsI XUMHUYECKOTO 3JIEMEHTa
B COCAMHEHWH, MOJISIpHBIM  00BEM, OKCHJ, KHUCJIOTa, OCHOBaHHUE, COJb,
2EKMPOOMPUYAMENLHOCIL CTCNICHb  OKHCJICHHMS,  XHMHYECKas  peaKIus,
KJacCu(UKAIUs pEakIHii: PEaklud COCAUHEHUS, PEaKIMH PAa3JIOKEHUS, PCaKIIUU
3aMeleHuUs], peakIiMi 0OMEeHa, 9K30- U DHJAOTEPMUUECKUE PEAKIIUN; MeNn1080U Ihpexm
peaxkyuu, SIpO aToMa, JJICKTPOHHBIN CJI0W aToMma, aTOMHasi OpOHMTallb, paauyc aToma,
XUMUYECKasl CBSI3b, MOJISIPHAS M HETOJISIpHAST KOBAJICGHTHASI CBSI3b, MOHHAS CBS3b, MOH,

2 3)_IGCL " fajiec€ KypCuBOM 0003HaYarOTCS IUIAHUPYEMBIC MPECAMCTHBIC PE3YJIbTAThbl, KOTOPbLIC MOT'YT OBITH NOTCHIMAJIbHO
JAOCTUTHYTbBL 06y‘Ia}0HII/IMCH C 3HP, HO HE SIBJISIOTCS 00s3aTEIbHBIMHU.
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KaTUOH, aHUOH, PAacTBOpP, MaccoBas J0Js BellecTBa (IMPOLICHTHAs KOHIIEHTpalus) B
pacTBoOpE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHUM (CM. 1. 1) |
MPUMEHATH 3TU OHATHS MIPY ONKMCAHUM BEILIECTB U UX MPEBPAIICHHUIA;

HCIIOJIb30BaTh XUMHUYECKYH) CHMBOJIMKY JUIS COCTaBJiCHUS (OpMys BEIIECTB,
MOJICKYJISIPHBIX YPaBHCHHN XUMHYECKUX PEaKIIMii, 2JICKTPOHHOTO OallaHca;

OTPENICNIATh BAJIGHTHOCTh aTOMOB 2JIEMEHTOB B OMHAPHBIX COCAUHEHUSIX; CTCIIEHb
OKHCJICHHS 3JIEMEHTOB B OMHAPHBIX COCIMHEHUSAX C OMOPOM Ha OMpEACsiCHUs, B TOM
YUCII€ CTPYKTYPUPOBAHHBIC, MPUHAJIEKHOCTh BEHIECTB K ONPEACIEHHOMY KIIACCY
coenmMHEeHW 10 (opMmysiaM; BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHAsT M HWOHHAS) B
HEOPraHUYECKUX COCIMHEHHUSX;

MMETh MPEACTABICHUE O CUCTEME XWMHYECKUX 3HAHHUM, YMETh C IOMOIIBIO
YUYUTEIS MPUMEHATh CUCTEMY XUMHUYECKHX 3HAHUW, JJISl YCTAHOBJICHHS B3aMMOCBSI3HU
MEXTy U3YUEHHBIM MaTePHAIOM M TIPH MOJYYCHUH HOBBIX 3HAHUM, a TaKkKe IpU padoTe
C HCTOYHHKAMHU XHMHUYeckor wuHopMammu. OpUEHTHPOBATHCS B IOHATHAX U
oTIepUpOBaTh UMM Ha 0A30BOM YPOBHE, IPUMEHSTH MPU BBIMOJHEHUH YU€OHBIX 33 JaHUM
U pPEIICHUHM PacYEeTHBIX 3aJay ¢ OMOpPOH Ha aJTOPUTM YYEOHBIX JNEUCTBUU M3YUCHHBIC
3aKOHBI M TEOPUU: 3aKOH COXpaHEeHUA Macchl, [lepuoanueckuit 3akon [{.11. Menneneena,
3aKOH NOCMOSIHCMBA COCmMasa, 3aKOH ABOTaJpo; aTOMHO-MOJIEKYJISIpHAs TEOpHs.
CooTHocuTh 0003HAYCHUS, KOTOpbIe MMEIOTCs B Tabnuie «llepuoamdeckas cucrema
xuMudeckux osneMeHToB [[. WM. MeHngeneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMU
CTPOCHHUSI aTOMOB XHMHYECKHUX JJIEMEHTOB (COCTaB W 3apsija sjpa, oOliee YHcCiIo
AJIEKTPOHOB U PACHPEICIICHUE UX MO AJEKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMUUYECKHE DJIEMEHTHI, HEOPraHUYeCKHEe BEIIECTBA;
XUMUYECKUE peakiuu (M0 YUCIY M COCTaBy Yy4YacTBYIOUIMX B PEaKIMU BELIECTB, IO
TEII0BOMY 3(PheKTy, 1Mo U3MEHEHUIO CTEIEHU OKHUCJICHUS XUMUYECKUX AJIEMEHTOB) C
OITIOPOM Ha CXEMBI;

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA  BEIIECTB
PA3JIUYHBIX KJIACCOB, MOJATBEPKAasi ONMKMCAHUE NMPUMEPAMHU MOJICKYJISIPHBIX YPaBHECHUM
COOTBETCTBYIOIIMX XUMHUUYECKUX PEAKIIUM C OIIOPOM HA CXEMBI;

MIPOTHO3WPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX COCTABa U CTPOECHHS;
BO3MO>XHOCTH MPOTEKAHUS XUMHUYECKHX MPEBPALICHUN B Pa3IMYHBIX YCJIOBHUSAX MOCIE
MIPEABAPUTEILHOTO 00CYKIACHUS C IEIarorom;

BBIUUCIISITh OTHOCUTEIBHYIO MOJICKYJSIPHYI0O M MOJISIPHYIO MAacChbl BEILIECTB;
MAaCCOBYIO JIOJI0 XUMHUUYECKOTO 3JIEeMEHTa Mo (popMysie COCAMHEHHUS, MACCOBYIO JOJIO
BEIIIECTBA B PACTBOPE; MPOBOJUTH PACUETHI MO YPABHEHUIO XUMHUUYECKOW PEAKIUU C
OIIOPOU Ha aJITOPUTM;

MPUMEHATH OCHOBHBIE OINEPAIMH MBICIUTEIBHON JIESITEIbHOCTH — aHallu3 U

CHUHTE3, CpaBHEHHE, 0000IIeHre,CUCTeMaTH3allNsl, KJ1accuuKaiys, BbISIBJICHUE
MPUYMHHO-CJICJICTBEHHBIX CBSI3€M — JJIsl M3Y4YEHUs CBOMCTB BEIIECTB U XMUMHYECKUX
peaKkinii, €CTEeCTBEHHO-HAYYHBIC METOJbl TO3HAHUS — HAONIIONCHUE, W3MEPECHHE,

MOJIETUPOBAHUE, IKCIIEPUMEHT (peanbHblil U MblC/IeHHbI) TIO] PyKOBOJICTBOM I€1arora,
CJIEIOBATH MPaBUJIaM TIOJIb30BAHUS XUMUYECKOM MOCYA0H U TaO0OpaTOPHBIM
o0opyZ0BaHUEM, a TAKXKE MPaBHJIaM OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHUU C
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WHCTPYKITUSMU TI0 BBITIOJTHEHHUIO Ta00PATOPHBIX XUMUYECKUX OTBITOB IO MOJIYICHHUIO U
COOMpPAaHMIO Ta3000pa3HBIX BEIMIECTB (BOJAOPOJAa U KHUCIOPOAA), MPUTOTOBICHUIO
PacTBOPOB € OMpeIETEHHON MacCOBOM J10JIel PacCTBOPEHHOTO BEIIECTBA; IJIAHUPOBATH U
IPOBOJUTh XUMHUYECKUE SKCIEPUMEHTHI MO PACMO3HABAHMIO PACTBOPOB IIENOYEH H
KHUCIIOT C TOMOUIBI0O HMHIUKATOPOB (Jlakmyc, (eHondTamenH, METWIOpaHX H J1p.),
MOJATBEPKIAAIONIUX KauyeCTBEHHBIH COCTaB HEOPTraHWYECKUX BEIIECTB (KaueCTBEHHBIC
peaKlMK Ha UOHBI) MO/ PYKOBOJICTBOM I1€/1arora.

9 KJIACC

pacKpbIBaTh CMBICI OCHOBHBIX XMUMHUYECKHX ITOHATHI: XUMHUYECKHUU DSJIEMEHT,
aToOM, MOJIEKYJla, HWOH, KAaTHOH, aHWOH, MPOCTOE BENIECTBO, CJOXHOE BEIIECTBO,
BAJICHTHOCTb, J3JEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCJIEHWS, XUMHYECKAs PEAKIHUS,
XUMUYECKasi CBSI3b, Mennosou 3¢gexm peaxyuu,MoJib, MOJISIPHBIA OO0OBEM, PacTBOP;
BJIEKTPOJIMTBI, HEAJIEKTPOJIUTHI, AIEKTPOJIUTHYECKAS JTUCCOLUAMUSA, PEAKIIUA MOHHOIO
oOMeHa, KaTalnu3aTop, Xumuyeckoe pagnogecue, oopamumvlie u Heobpamumole peaxkyuu,
OKHCJIMTEIbHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, OKUCIIUTENh, BOCCTAHOBUTEIb, OKUCIICHUE
W BOCCTAHOBJICHHE, QJUIOTPONUs, aM(OTEPHOCTb, XUMHUYECKasi CBs3b (KOBaJEHTHAas,
MOHHAs, METaJUIMUecKas), KpUCTaJUIMUecKasi peni€TKa, Koppo3us Memanios, CHIa8bl;
CKOpOCMb  XuMudeckol peakyuu, TpeaenbHo pomyctuMas koHmeHTpanus (ITJK)
BEILIECTBA;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHH (cM. 1. 1) u
MIPUMEHATH 3TU MTOHATHS IPHU ONMMMCAHUM BEIIECTB U UX MPEBPAILICHUN;

WCIIOJIB30BaTh 3HAKU U CUMBOJIBI JIJIs1 (PUKCAIIMU PE3yIbTaTOB HAOJIIOJACHUN,
cocTaBlieHUus] (pOpMyJT BEIIECTB U YPAaBHEHUW XUMHUUYECKUX DPEaKIMi, 3alUCH JTaHHBIX
ycioBuii 3a1a4. Mcnonbs3oBath 0003HaueHus, umeromuecs B [lepuoanyueckoit cucreme u
Ta0JIUIEe PACTBOPUMOCTH KHCIIOT, OCHOBAHHI M COJICH B BOJIC VISl BHITIOJIHCHUS 33 IaHHH.

ONPEAENATh BAJECHTHOCTb U CTEIIEHb OKHMCIIEHUS XMUMUYECKUX DJIEMEHTOB B
COCMHEHUAX PA3JUYHOIO COCTaBa; IPUHAIJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIACCY COEIMHEHUH C ONOPOM Ha ONPEAEIIEHNUS, B TOM YUCIIE CTPYKTYPUPOBAHHBIC; BUIbI
XUMUYECKON CBsi3M (KOBaJeHTHAsi, HMOHHAsA, METAUIMYeCKas) B HEOPTraHUYECKUX
COCIMHEHMSIX; 3apsA]l MOHA IO XUMHUYECKOW (opMmysie; XapakTep Cpenbl B BOJHBIX
pacTBOpax KHCIOT W IIEJIOYEH, mun KpUCmaiiudeckou peumemrKu KOHKPEmHO20
seujecmaa,

packpeiBath  cMmbichn  llepuwoamueckoro 3akona .M. MenneneeBa wu
JEMOHCTPUPOBATH €0 MOHUMAaHUE: ONUCLIBAMb U XAPAKMEPU306ams TAOIUUHYIO popmy
[Teppoanyeckoil CUCTEMBbl XUMHUYECKHUX OJJIEMEHTOB: pa3ivyaTh IOHSTUSA «IJIaBHAs
noarpynna (A-rpynma)» u «mnodbounas noarpynna (b-rpynma)», manble u OombIIue
MIEPUOJIbI; COOMHOCUMb 0003HAUYCHHS, KOTOPhIE UMEIOTCSI B TIEPHOUYECKOM TabuIie, ¢
YUCJIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUS aTOMOB XMMHUUYECKUX 3JIEMEHTOB (COCTaB U
3apsn sapa, 001Iee YMCIIO AJIEKTPOHOB M PACIIPEACIICHUE UX TI0 AJICKTPOHHBIM CIIOSIM);
00bsCcHAMb O0IINEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB XMMHUYECKUX IJIEMEHTOB U
MX COCIMHEHUU B MpeJenax MaJlbIX IEPUOJ0B U TJIABHBIX MOJArPYIN ¢ YYETOM CTPOCHUSA
WX aTOMOB; KJIaCCH(PUIIUPOBATh  XWMHUYECKHE AJIEMEHTHI; HEOPraHUYECKUE
BEIIIECTBA; XMMUYECKUE pPeakiuu (MO0 YUCIYy M COCTABY YYACTBYIOIIUX B PEAKIUU
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BEIIECTB, MO TEIIOBOMY 3((PEKTy, M0 M3MEHEHHUIO CTETNIEHEeW OKHUCICHHUS XMMHUYECKHUX
AJIEMEHTOB) C OTIOPOW HA CXEMBI;

XapaKTepu30BaTh (OMUCHIBATH) OOIIME U CHEU(UUECKUEe XUMUUYECKHE CBOMCTBA
BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIasi OMUCAHHE MPUMEpPAMU MOJCKYJISPHBIX U
VMOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUMI C OIIOPOU HA CXEMBI;

COCTaBJISITh YPAaBHEHUS IJICKTPOJUTUYECKONW TUCCOLMAIMU KHUCIIOT, LIEIoUed U
COJICH; TOJHBIE M COKpAIIEHHBIE YPAaBHEHHUS PEAKIM MOHHOTO OOMEHA; ypaBHEHHS
peaxiuii, MoATBEPKJAIOUINX CYIIIECTBOBAHNE T€HETHUECKON CBSI3U MEXIY BEIECTBAMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYILITHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ITUX PeaKluid;

MPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCUMOCTH OT UX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHMSI XUMHUYECKHX MPEBPALICHUIN TIOCIE MpeaBapUTEIBHOTO
00CYXKIEHHUsI C TICAarorom;

BBIUUCIISATh OTHOCHUTEIBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MAacChl BEILECTB;
MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (opMyJie COCIUHEHHUS; MAaCCOBYIO JOJIIO
BEIIECTBA B PacTBOPE; MPOBOJAUTH PACUETHI MO yYPAaBHEHUIO XUMUYECKOW PEAKIHH C
OTIOPOM Ha aJNTrOpPUTM;

CJIEIOBAaTh NPABWJIAM [OJIb30BAHUSA XHMHYECKOW MOCYI0l M 1abopaTOpHBIM
o0Opy/lOBaHUEM, a TaKKE IpaBWiIaM OOpalIeHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKIUSMU MO BBIIOJIHEHUIO JAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOIYYECHHIO U
coOupaHuto ra3000pa3HbIX BEMIECTB (AMMHAKa U YTIIEKUCIIOTO Tra3a);

IPOBOAUTH PEaKUUH, TOATBEPXKAAIOIINE KayeCTBEHHBIH COCTAaB pa3IMYHbIX
BEIIECTB: pACHO3HABATh ONBITHBIM MYyTEM XJIOpUIA- OpoMUA-, MOIUA-, KapOoHaT-,
pocdar-, cunmkar-, cyabpar-, THIPOKCH]I-UOHBI, KATUOHBI aMMOHUS M HOHBI U3yYEHHBIX
METAJIJIOB, MPUCYTCTBYIOIIKE B BOJHBIX PACTBOpPaX HEOPTaHUYECKUX BEILECTB;

NPUMEHATh OCHOBHBIC ONEPAlMU MBICIUTEIBHON JEATEIBHOCTH — aHallu3 U
CHHTE3, CpaBHEHHE, 0000IIIEHIEe, CHCTEMATU3alINI0, BBISBIICHHE IPUYHHHO-CIIEICTBEHHBIX
CBsI3€H — [T U3yUYCHHSI CBOMCTB BEIIECTB M XUMHUECKUX PEAKIIHIA; €CTECTBEHHO-HAYUHBIC
METO/IbI IO3HAHUS — HAOIOICHNEe, N3MEPEHNE, MOJISTTMPOBAHUE, IKCTICPUMEHT (peaTbHbIHI
Y MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
(undgposBbie)
Ne HaumeHnoBaHue pa3iesioB 1 TeM IPOrpaMMBbl Kourpoan, — Tpaxtn o0pa3oBaTte/ibHbIE
n/n Bcero Hble YecKHe eCVDCLI
padoThI padoTsbI pecyp
Pasnea 1. [lepBoHayaibHble XUMHYECKHE IOHATHS
XuMusi — BaKHas 00JIaCTh €CTECTBO3HAHUS U bubnuorexa [JOK
1.1 . 5 2
MPAKTUYECKOU NEATEIBHOCTU YETIOBEKA https://m.edsoo.ru/7f41837¢c
bubnunoreka LIOK
1.2 BemiecTBa 1 XuMuueckue peakiuu 15 1 https-//m.edsoo.xu/7f41837c
Wroro no pazueny 20
Pa3nes 2. BaskHelilme npeacTaBuTe Il HEOPraHUYeCKUX BellecTB
bubmuoreka [{OK
2.1 Boznyx. Kucnopona. [lonsitue 06 okcumax 6 hitps://m.edsoo.ru/7f41837c
bubmuoreka [{OK
2.2 Bonopoa. Ilonstue o KMCIOTax U COMSAX 8 1 hitps://m.edsoo.ru/7f41837c
bubmnoreka IIOK
2.3 Bopna. PactBopsl. [TonsTHe 06 OCHOBaHMSX 5 1 1 https://m.edsoo.ru/741837¢
. bu6nmorexa LIOK
24 OcHOBHBIE KJIacChl HEOPraHUYECKUX COEIMHEHUN 11 1 1 hitps://m.edsoo.r/7f41837c
Wroro no pazueny 30

Pa3nean 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKIuu

[Tepuonnueckuii 3akoH u [lepuonnueckas cucrema

bub6nmorexa LIOK
3.1 xumuyeckux aemenToB . . MennaeneeBa. CTpoeHue 7 https://m.edsoo.ru/741837¢
aToma
39 Xumnueckasi cBsi3b. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE 3 1 bubnuotexa [JOK
) peakunu https://m.edsoo.ru/7f41837¢c
but6mmorekxa [IOK
Hroro no pasnery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMst 3 buGmnorexa [JOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 5




9 KUIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE
Ne w/n HaumeHoBaHue pa3aesioB M TeM POrPaMMBbl Kontpo TparTmr (wipposric)
Bcero JbHbIE ecKmne oOpa3oBare/bHbIE
padoThI padoThbI pecypchbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHE peaKIuA
[ToBTOpenue u yriy0OiaeHne 3HaHUI OCHOBHBIX pa3/ienoB Kypca 8 bubmuoreka [JOK
1.1 5 1
Kjacca https://m.edsoo.ru/7f41a636
1.2 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIUI 4 Bubmiorexa IOK
) p peaki https://m.edsoo.ru/7f41a636
DIEKTPOTUTHYECKAs AUCCOIMAINS. XUMUYECKHE PEAKIIUU B bubnnorexa [JOK
1.3 8 1 1
pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pasneny 17
Pazgen 2. HeMeTaJJILI M UX CO€IHHEHUSA
1 OO0m1as xapakTepucTUKa XUMHIECKUX 371eMeHTOB VIIA-rpynmsl. 4 1 bubnnoreka [JOK
) ["anorenst https://m.edsoo.ru/7f41a636
29 OO011ast XapakTepUCTHKA XUMHUYECKUX 3JIEMEHTOB VIA-rpynmsl. 6 bubmmnoreka HOK
) Cepa u e€ coeTMHEeHHS https://m.edsoo.ru/7f41a636
23 OO0m1as XxapakTepUCTUKAa XUMHUYECKUX dJIEMEHTOB V A-TPYIIIIHI. 7 1 bubnmnorexa [JOK
' A3oT, hocdop u ux coeuHEHHS https://m.edsoo.ru/7f41a636
OO11ast XapaKTepUCTHKA XUMHUUYECKUX 3JIEMEHTOB IV A-rpynmsl. bubmmnoreka HOK
2.4 . 8 1 2
Yraepon u KpEMHHIN U X COCTUHEHUS https://m.edsoo.ru/7f41a636
Hroro no pazgeny 25
Pa3nes 3. MeTasjibl M HX COeINHEHUSI
. bubnunorexa LIOK
3.1 Obmpe cBoHCTBa METANIOR 4 https://m.edsoo.ru/7f41a636
. bubnunorexa LIOK
3.2 Bakueiiime MeTaibl 1 UX COeIUHEHUS 16 1 2 https://m.edsoo.ru/7412636
Hroro no pazneny 20
Pa3znea 4. Xumus 4 OKpysKawas cpeaa
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 bubnunorexa LIOK




‘ https://m.edsoo.ru/7f41a636

Hroro no pazgeny 3
PesepBHOe BpeMs 3 Bubmiorexa LIOK

p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KoJunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoxa Bcero KO;Tpom’m’le Hpgucnmeclme u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI pecypebi
1 [Ipeamer xumun. Poap XumMuu B KU3HU 1 bubmmoreka [JOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 Ilonstue o MeTonax IMO3HAHUS B XUMUU 1 bubmmorexa [IOK
https://m.edsoo.ru/ff0d227e
[Ipaktuueckas pabora Ne 1 «IIpasuna
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
Yucrele BemecTBa 1 cMecu. CiocoObl bu6mmoreka [IOK
4 . 1
pasneneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas pabora Ne 2
5 <<l?a3 eJICHUE cgeceﬁ (Ha mpumepe 1 1 Eubmorexa IIOK
a . b p https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmorexa [IOK
6 ATOMBI H MOTICKY I ! https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bu6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U crOXHBIE BEIIECTBA 1 bubmmorexa LIOK
P Hl https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUECHHUE 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina BaJ'IeHTHIjOCTI) 1 bubmiorexa LIOK
pMyJa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JIEMEHTOB
11 OrtHocuTeNnbHAas aTOMHAs Macca. 1 bu6mmoreka [JOK




OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBasi 107151 XMUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COCAUHECHUN https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Mouib. bubmuorexa [JOK
MonsipHas macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMUYecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycioBUs IPOTEKAHUS bubnunoreka [JOK
XUMHYECKUX PEAKIUI https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChI BEILIECTB. bubnnorexa [HOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEILIECTBA 10 YPABHCHUAM XUMUYCCKUX bubmorexa [IOK
m . yp https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukamnus XuMHIecKux peakiui
18 (coe I/IHq;HI/I}IH a3JI0KEHUS P bubmorexa [TOK
A b ’ https://m.edsoo.ru/ff0d334
3aMelIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIi1-
19 SHIUKJIONIETUCT 0606371I eHHE U bubmorexa [TOK
1 AuCT: o https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIl1s 3HAHUH
20 KonTponbnas padorta Nel no teme bubnnoreka [JOK
«BemiecTBa 1 XMMUYECKUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Boznyx — cmecsk razos. Cocrtas
21 BO3 nya Kucnopon — snemeHT u bubmorexa [IOK
Ayxa. PO https://m.edsoo.ru/ff0d448e
rpocroe Bemecto. O30H
dusnvecKknue 1 XUMHUYECKHE CBOMCTBA
22 KHCIopo/ia (peakiuu OKUCIICHUS bubmorexa LIOK
PO \PeaKil : https://m.edsoo.ru/ff0d46 14
ropenue). [lonsTue 06 okcumgax
CriocoOsI TOTy4eHUsT KHCIIOPOa B
23 nabopaTopuu iqn OMLII_HJICHI;I(?CTI/I bubmorexa [TOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kuciopoaa
24 TennoBoii 3¢ ekt xumMuueckoin bubnnoreka [JOK




pCaKkuuu, NOHATUC O
TEPMOXUMHUYCCKOM YpaBHCHHH, DK30- U
OHAOTCPMHUYCCKUX PCAKIHUAX

TorumBo (HedTh, yroiab U METaH).

https://m.edsoo.ru/ff0d4790

25 3arpsi3HeHHe BO3/yXa, CIIOCOOBI €0 Bubmorexa HOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALLCHUS
IIpakTuueckas padora Ne 3 mo Teme
26 «IPIOJITHZHI/Ie 3206HT aHue KII{IC;OMO a Bubmorexa HOK
i o P poaa, https://m.edsoo.ru/ff0d4ac?2
W3y4YEHUE €ro CBOMCTBY
27 Bonopox — snemeHT u npocroe bu6mmoreka [IOK
BeniecTBo. Haxoxaenue B mpupojie. https://m.edsoo.ru/ff0d4dd0
73 du3nYecKre U XMMUYECKUE CBOMCTBA bubmuorexa [JOK
Bojtopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsTue o KHCIOTaX U COJIX Bubmiorexa [HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoOsl MmostydeHus BOAOPOIa B bubnnoreka [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
IIpaxtrueckas padora Ne 4 o teme
31 <<1PIOJ'I eHHue U I():061/1 aHue BOJIOPOIa Bubmmorexa [IOK
Y1 o P poa, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTB»
3 MossipHblii 00BEM ra30B. 3aKOH bubnnoreka [JOK
ABorazpo https://m.edsoo.ru/ff0d542¢
B clie 00BEMA, KOJIMYECTBA
33 Beb Iq;ICTJ;aHI{/Ia;;a HT()) ;v:“o E3§§;H(;[; Bubmmorexa [IOK
m My https://m.eds00.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
B clie 00HEMOB Ta30B MO
34 B;iei;gm ea; 11:[1/1 i; OCIfOll-BIe 3aKOHa Bubmioreka [IOK
ypas PCAKIIIH T https:/m.edso0.ru/ff0d5708
00BEMHBIX OTHOILIEHUI I'a30B
35 dusndecKknue 1 XUMHUYECKHE CBOMCTBA bu6mmorexa [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [TonsaTue 00 bubmuorexa [JOK

HHAUKATOpax

https://m.edsoo.ru/ff0d59e2




Bopna kak pactBopurens. HacbieHHbie

bu6mmoreka [IOK

37 Y HEHACBIIIEHHbIE pacTBOPHI. MaccoBas https:/m.edsoo.ru/ff0d5bA40
JI0JIs BEILIECTBA B pacTBOPE
[TpakTuyeckas padora Ne 5 o Teme
«IIpuroroBiieHHE PacCTBOPOB C bubnmoreka [JOK
38 . " .
OIIpeAEIEHHON MacCOBOM J10JIEN https://m.edsoo.ru/ff0dSeba
PacTBOPEHHOTO BELIECTBAY
39 KonTponbnas padora No2 o teme bubnmoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcuael: cocTaB, KIacCU(PUKALINS, bu6mmoreka [IOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue U XUMHUYECKUE CBOWCTBA
41 KI/ICJIy(jFHBIX OCHOBHBIX U aM(OTEPHBIX bubmorexa [IOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHHS: COCTaB, KJIacCHU(UKAIIHS, bu6mmoreka [IOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnorexka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocras, kinaccudukarms, bu6mmoreka [JOK
44
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
45 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnnoreka [JOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpeauue): HOMEHKIaTypa,
46 CHOCOéBE) nji)n )CHI/IH XI/IMI/I‘IZEKI/IC bubmorexa [TOK
y yaem, hitps://m.eds0o.ru/00ad9474
CBOICTBa
ITpakTuyeckas padora Ne 6. Perenue
AKCTIICPUMEHTAIIBHBIX 33724 110 TEME bubmuorexa [JOK
47
«OCHOBHBIE KJIaCChl HEOPTAaHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIUHECHUIN»
['eneTnveckas CBsI3b MEXKIY KiIaccaMu bu6nmoreka [JOK
48 o
HEOPraHUYEeCKUX COCTUHEHUH https://m.edsoo.ru/00ad9a50
49 O06001IeHre 1 cucTeMaTH3aIisl 3HaAHUIA bubmuorexa [JOK




https://m.edsoo.ru/00ad9cb2

KontponbHas padota Ne3 mo teme

bu6mmoreka [IOK

"OCHOBHEI bl HCOPTraHUYECKUX
>0 Oco ef,fﬂacc copratuHee https://m.edsoo.ru/00ad9ela
COCAMHEHMI
[TepBbie MOMBITKY KiTacCU(DUKALIHI
51 XI/II\I/)II/IIICCKI/IX 3JIEMEHTOB I@IOH}II;I/IC 0 Bubmaorexa ITOK
) https://m.edsoo.ru/00ad9ffa
IPYIIAax CXOJHBIX HJIEMEHTOB
Ilepuonuueckuii 3aKOH U
PHOA bubmuorexa [JOK
52 [Tepuonnueckas cucteMa XUMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB 1. . Meneneena
53 Ilepuoapl, rpymnnel, IOATPYIIIEI bubmmorexa [IOK
p » TPYTTIEL, pYy https://m.edsoo.ru/00ada52c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [HOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3J1eKTPOHHBIX 000J0UeK
p P . bubnuorexa [JOK
55 aTOMOB 3JieMeHTOB [lepuoauyeckoii
https://m.edsoo.ru/00adabbc
cuctemsl [[. 1. MennaeneeBa
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA T10 €ro MOJIO0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnorexka [JOK
MenneneeB — y4€HBIM, IEAArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHYECKUX BJIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonHas xumuieckas CBs3b bubmmorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBaneHTHas nosnsipHast XUMHYECKas bubnnoreka [JOK
CBS3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonasipHas XUMUYECKast bubnuoreka [JOK




CBA3b https://m.edsoo.ru/00adaab9
bubnmoreka [JOK
62 Crenens okucnenus ! https://m.edsogru/OOadadS
63 OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE 1 bubnmoreka [JOK
peakunu https://m.edsoo.ru/00adb076
bubnmoreka [JOK
64 OKucnuTeny U BOCCTAHOBUTEIIH 1 https//m.c dsogru 100adb076
65 KonTponbnas padora Ne4 o teme 1 bubnmoreka [JOK
«CTtpoeHue aroma. XUMUYECKasI CBS3bY https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O606P1eHHe u 1 bubnuoreka [IOK
cUcTeMaTu3alusa 3HaHu! https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHUE U 1 bubnnorexa [HOK
cUCTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
63 PezepHblit ypok. O6001eHne u 1 bubnuoreka [IOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME




9 KUIIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bceero KoﬁﬂTpO‘m’m’le H%aKTquCKHe u3ydyeHusi odpa3oBaTesIbHbIE
padoThbI padoTbI pecypeb
[Tepuonnueckuii 3akoH. [lepuoanueckas
1 CI/I(?TGMI; XAMUYECKUX aneMIe)HTcI)[B A" 1 bubmnorexa [IOK
T https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B NU3MEHECHUHU CBOWUCTB
2 XI/IMI/I‘I@CKEIX 3JIEMEHTOB NEPBBIX TPEX 1 Bubmorexa IIOK
p p https://m.edsoo.ru/00adb6b6
MEPUOJIOB

3 Krnaccudukanus 1 HOMEHKIATypa 1 bu6mmoreka [JOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buipl XuMHu4yecKkoil CBSA3U M THIIBI 1 bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme

5 «IToBTOpEHuUe U yriydaeHne 3HaHUH 1 1
OCHOBHBIX Pa3fIeNIoB Kypca 8 Kiacca

6 Krnaccudukanys XuMHUECKUX peaklni 1o 1 bubnnoreka [JOK
pasIUYHBIM IPpU3HAKAM https://m.edsoo.ru/00adbcbO
[TonsiTHE O CKOPOCTH XUMHYECKOM PEaKIIUH.

7 [TonsiTue o FOMI:())FCHHBIX U reTe OI‘SHHLIX 1 Eubmrorexa LIOK

p https://m.edsoo.ru/00adbe9a
peaKIusIxX
[TonsTHE O XUMHYECKOM PAaBHOBECHH.

3 @akTOpHI, BIUAIOIINE HA CKOPOCTh 1 bubnnorexka [JOK
XMMHYECKON PEAKIIUU U MOJIO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTETbHO-BOCCTAHOBUTEILHBIC 1 bu6mmorexa [IOK
peakuu https://m.edsoo.ru/00adcade
Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK

10 1
CunbHble U crabble HJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68




bubmuoreka [JOK

1 Monnbic ypaBHeHMs peakimii https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT ¥ OCHOBAHUN
12 B CBETE IIPECTABICHUNA 00 Bubmorexa HOK
p ! https://m.edsoo.ru/00add5d8
AIIEKTPOJIUTUYECKON JUCCOIHAITIT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIIEHUI 00 DIIEKTPOITUTHYECKON Bubmioreka LIOK
pel ™ https://m.edsoo.ru/00add8b2
JIUCCOLIMALIAN
14 IlonsTue o ruapoanse cojei Bubmiorexa LHOK
Ap https://m.edsoo.ru/00add9d4
. bu6mmoreka [IOK
15 O000111eHIE U CUCTEMATH3aIUs 3HAHUI https://m.edsoo.rw/00addd 12
[IpakTuueckas padora Ne 1. «Pemienue bubnuorexa [JOK
16
DKCIEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o reme
17 «3J'IGIF()T onmnpqecxaﬁ JIUCCOLINAIHS Bubmorexa [HOK
P ’ https://m.edsoo.ru/00addecO
XUMHUYECKHE PEAKIIUU B PACTBOPAX)»
OO6mrast XxapakTepUCTHUKA rajJOTeHOB. bubnmnorexa [JOK
18 o
XHUMHUUECKHE CBOMCTBA HA IIPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
Xnopopogopon. ConsiHast KUCIIOTA,
19 xnmﬁqecfng cﬂoﬁcma HOJIyYeHHE Bubmiorexa [HOK
i ¥ i https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpaktrueckas padora Ne 2 o teme
20 <<1PIOJ'I eHue coFJ)MHoﬁ KHUCJIOTBI, U3VUEeHUE €€ Bubmiorexa [HOK
o ya » M3V https://m.edsoo.ru/00ade348
CBOWCTBY
BrraucneHus mo ypaBHEHUSIM XUMHYECKUX
21 €aKI[Uil, eClIU O yI/II)H W3 pearcHToOB JaH B Bubmiorexa [HOK
PCaKHHH, A p a https://m.edsoo.ru/00ade488
N30BITKE
OO6mras xapakTeprucTruKa 3J1eMeHTOB VIA- bubnmoreka [JOK
22
TPYIIIBL https://m.edsoo.ru/00ade64a
AItoTponHsie MOIU(DUKAIINU CEPBI.
P g ratt pel. bubnmoreka [JOK
23 Haxoxnenue cepbl 1 €€ COeTMHEHUN B

npupoje. XMMHUYECKHE CBOUCTBA CEPhI

https://m.edsoo.ru/00ade64a




CepoBonopo, ctpoeHue, (U3HIECKUE U bubnnoreka [HOK

24 o
XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade802

75 Oxcunsl cepbl. CepHas KHCIOTa, (U3HUECKUE bubmmoreka [JOK
1 XMMHYECKHE CBOMCTBA, IPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHYECKHE PEaKInu, JeKaIue B OCHOBE

26 MIPOMBIIIIJIEHHOT'O CIIOCO0a MOIy4eHUS bubnmoreka [JOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIoILEeH Cpe/ibl COETMHEHUSIMU CEPbI

27 Brruncienne MaccoBoii 101 BbIXO/a bubmuorexa [JOK
IIPOIYKTa peaKuuu https://m.edsoo.ru/00adec8a
OO01as xapakTepucTUKa 31eMeHTOB VA-

28 r HIHI)I Ap30T pacn OCTpPaHEHHUE B IPUPOIE bubmmorexa [IOK

PYHIIEL » bactipoctp ¢ B IPHPOAE, https://m.edsoo.ru/00adeea6d
¢bu3nueckrue 1 XuMHUYeCcKre CBOMCTBA

29 AMMUak, ero Gpu3NYeCcKue 1 XUMUYECKHEe bubnuorexa [JOK
CBOWCTBA, OJIYYEHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[IpakTuueckas pabora Ne 3 o Teme

30 «IPIOJ'I €Hue al\fMI/IaKa H3Yy4YEHHUE Ero bubmorexa [TOK

Iy - 1Y https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas Kuciora, e€ GpusndecKkue u bu6mmoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonbs3oBaHne HUTPATOB U COJIEH aMMOHUS

3 B KQ4€CTBE MUHEPAIbHBIX yOOpEHUN. bubnuotexa [JOK
XHUMHYECKOE 3arpA3HEHUE OKPYKAIOLIEH https://m.edsoo.ru/00adf518
Cpenbl COCTMHEHHUSIMU a30Ta
®Docpop. Oxenn pocdopa (V) u pochopnas

33 KI/ICJ'I(I(;TI; (bmnr?e((lz)xng) Mpxn(lvm)qegineq) ’ bubmorexa [TOK

. https://m.edsoo.ru/00adf68a
CBOMCTBA, OJIyYeHHE
Ucnons3zoBanue GpocdaToB B KayecTBe
34 MHHepPaITbHBIX )1(1())6 qe)HI/Iﬁ 3arpsizHenue Bubmioreka [IOK
p o YA100p L https://m.edsoo.ru/00adfc20
IPUPOJHOH cpenbl hocdaramu
35 VYruepon, pacupocTpaHeHue B IpUpoOJIE, bubnuoreka [IOK

¢bu3nyecKkrue U XMuMHUYecKre CBOMCTBA

https://m.edsoo.ru/00adfd9c




Oxcupel yriaepona, ux pu3snveckue u
XUMHUYECKHUE CBOUCTBA. DKOJIOTHYECKUE

bubmuorexa [JOK

36
POOJIeMBI, CBSI3aHHBIC C OKCHJIOM YTIIEpoja https://m.edsoo.ru/00adfebe
(Iv)

37 VYrolbHasA KUCI0Ta U €€ COIn Bubmzorexa LIOK

https://m.edso0.ru/00ae006¢c
IIpakTuueckas padora Ne 4 mo Teme
38 "TII)OH eHue E)'IeKI/ICJ'IOl"O rasa Bubmiorexa LIOK
Y1 T ) " https://m.edsoo.ru/00ae027e
KauecTBeHHas peaknus Ha KapOOHAT-HOH

39 IlepBoHayasibHbIE TOHATUS 00 OPraHUYECKUX bubnuoreka [IOK
BEIIIECTBAX KaK O COEJUHEHUAX yriiepoia https://m.edsoo.ru/00ae054¢e

40 Kpemunii u ero coequHeHust Bubmiorexa LHOK

p https://m.edsoo.ru/00ae080a
IIpakTryeckas padora Ne 5. Pemenne
41 SKI():HG I/IMeHTaJ'IIlHLIX 3aJa4 1o TeEMe Bubmiorexa ITOK
P N https://m.edsoo.ru/00ac0bf2
«BaxHenmme HeMeTaIbl ¥ UX COSIMHEHMS»

42 KonTponbnas padora Ne3 no teme bubnuoreka [IOK
«Baxuelinine HeMeTaUIbl U UX COCIUHEHUS) https://m.edsoo.ru/00ae0e18
OO61mas xapakTepruCcTHKa XUMUYECKIX

43 3JIEMEHTOB — METAJUIOB. MeTamueckas bubnnoreka [JOK
CBSI3b U METAJNINYECKAsI KPUCTAINIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvYecKre CBOMCTBA METAIIOB
XHUMHUYECKHE CBOMCTBA METAJIJIOB.

44 OIEeKTPOXUMHUECKHI PSIIT HAIPSOHKEHUH Bubmioreka [IOK

P p p https://m.edsoo.ru/00aec1156
METaI0B
OOu1re crnocoObl MOTYyYeHHUs METALIOB.

45 CruiaBbl. BeruciieHust o ypaBHEHUSIM bubnmoreka [JOK
XMMHYECKUX PEAKIUH, ECIIU OJUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH

46 IlonsTue o KOppo3UU METAIIIOB Bubmrorexa LIOK

pp https://m.edsoo.ru/00ae1278
Bubmmoreka IIOK
47 IllenoynbIe METAIIBI 1

https://m.edsoo.ru/00ae14b2




bubmuoreka [JOK

48 OKxcHabl ¥ THAPOKCHUIBI HATPUS U KaJIHsA
A p A p https://m.edsoo.ru/00ae14b2
49 Illenoyno3eMenbHbIE METAJLIbI — KAJIbIUN 1 bubmuorexa [JOK
MarHuu https://m.edsoo.ru/00ael5¢e8
50 Baxnerime coeTMHEHUS KaIblHs buGmnorexa LIOK
https://m.edsoo.ru/00ael5¢e8
51 O060011eHrEe ¥ cucTeMaTh3auus 3HaHUI
52 JXK€cTkocTh BOABI M CIOCOOBI €€ yCTpaHEeHHUs bubmorexa LIOK
https://m.edsoo.ru/00ac1886
53 [IpakTuueckas padora Ne 6 o Teme bubnnoreka [JOK
"YKécTtkocTh BOJIBI M METO/IBI €€ YCTpaHEHUS " https://m.edsoo.ru/00aelae8
. bubmuorexa [JOK
4
5 AJIOMUHHHA https://m.edsoo.ru/00aelc64
55 AmMdoTepHbIe CBOICTBA OKCHIA U bubnnoreka [HOK
TUApPOKCUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
K
56 Cleso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, THIPOKCH B U conu xxene3a (1) u bubnnorexa [JOK
xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0001IeHEe U CUCTEMATH3AIMs 3SHAHUH
[IpakTuueckas pabora Ne 7. Pemenue
59 AKCIIEPUMEHTAJILHBIX 3aa4 110 TeMe 5565/1;11?::;;52}8 0ac3des
«Bakueiinine MeTajIbl U KX COSIUHECHUSY PS:I. -
Boruucnenust no ypaBHEHUSIM XUMHUECKUX
peakIuii, eciii OJIMH U3 PEareHTOB JaH B
60 M30BITKE WU COAEPIKUT MPUMECH. bubmiorexa LHOK
N https://m.edsoo.ru/00ael1750
Brrunciaenus MaccoBoOi T0JIM BBIXOA
MPOAYKTA PEAKIINHU
61 O0001IeHNEe U CHCTEMATH3AIM 3SHAHUH
62 KonrtponsHast pabora Ne4 o reme
«Baxaelne MeTajabl 0 UX COCTUHCHUS
63 BeniecTsa u maTepuaisl B TOBCETHEBHOM bubnmoreka [JOK




KH3HHU 4YCJIOBCKaA

https://m.edsoo.ru/00ae3f50

64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH 1 bubnunoreka [HOK
cpennl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B pelieHnu 3K0JI0THYECKUX 1 bubnmoreka [JOK
pooyem https://m.edsoo.ru/00ae4270
66 PesepBHeIit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ae0dOa
67 PezepHbiit ypok. O600meHue u 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
63 PezepBublit ypok. O60011eHNE U 1 bubnnorexa [HOK
cUCTeMaTu3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 ITPOPAMME 68




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

» Xumus, 8 knacc/ Kysuerosa H.E., TutoBa .M., I'apa H.H., AkimnonepHoe o0miectBo «M3aarensctBo «IIpocBerienne»
* Xumus, 9 knacc/ ,Kysnenosa H.E., Tutosa .M., I'apa H.H. Axunonepnoe o6miectBo «M3narenbctBo «IIpocBemnieHue

Ta6JII/IHa OKpPaCKHu CpCabl paCTBOPOB

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

AO "UznarensctBo "[IpocBenienue” YueOHO-METOUYECKAs TUTEPATYPA https://catalog.prosv.ru/category/8filter%SB8%SD%5B%5D%3D=26

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

https://learningapps.org/

but6mmoreka [IOK https://m.edsoo.ru/00aec006¢
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