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®enepanbHas padoyast mporpamma 1o yueOHomMy npeaMeTy «XuMus» (yriyOneHHbIH yPOBEHb)
(nazee cOOTBETCTBEHHO - IPOIpaMMa IO XMMHH, XMMHMsI) BKJIFOUAET MOSCHUTENBHYIO 3aIIUCKY,
coJiepKanue 00y4eHus, IIIaHUPYEMbIe PE3yJIbTaThl OCBOCHHS IPOTPAMMBI 110 XUMUHU

Pabouass mporpamma mo ydeOHOMY MpeaMeTy «XHUMHUs» COCTaBlieHa Ha ocHoBe DenepalibHOM
paGoueii mporpaMMbl IO XHMMHH, BKIIOYAeT NOSCHUTENBHYIO 3allUCKy, COJEp)KaHHe OoO0ydeHus,
IUIAaHUPYEMbIE PE3YJIbTaThl OCBOEHUS IPOTrpaMMbl [0 XUMUHU, TEMATUYECKOE IJIAHUPOBAHUE, TOYPOUHOE
IUTAHUPOBAHKE, MEpevyeHb (KOIU(PUKATOP) paclpelesieHHBIX M0 KiaccaM TPOBEpPsSEMBIX TpeOOBaHUN K
pe3ysibTaTaM OCBOEHUS IIPOTPaMMBI U JJIEMEHTOB €€ COJIEpPKaHUs, y4eOHO-METOIMYecKoe 00eCICUeHHE.

[losicHuTeNnpHas 3amucka oTpakaeT OOLIMe LEIN U 33Ja4l U3YYEHUs XUMUHU, MECTO B CTPYKTYpE
y4eOHOTO TIJIaHa, a TAKXKE MOAX0bI K 0TOOPY COAEpIKaHus, K ONPEACTICHUIO TUTAHUPYEMBIX Pe3yJIbTaTOB.

Conepxanne OOy4eHHUS PACKpPBIBACT COAEP)KATENbHBIC JMHHUM, KOTOPBIE NpPEIararoTcs Ui
0053aTeNIbHOTO U3YYEeHHSI B KaXK/I0M KJIacce Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHusl.

[InanupyeMble pe3ynbTaThl OCBOEGHMS NPOrpaMMbl IO XUMHUHU BKJIHOYAIOT JIMYHOCTHBIE,
MeTanpeIMEeTHbIE Pe3yNIbTaThl 3a BECh Neproj 00yueHus: Ha ypOBHE OCHOBHOTO 0O1Iero oopazoBaHus, a
TaK)Ke MpeIMETHbIE JOCTHKEHMS 00YyJaroIerocs 3a KakK/plil rox oOyueHusl.

IosicHuTeIbHAS 3aNIMCKA

OenepanbHas paboyas mporpamMma Mo XMMHUU OCHOBHOTO 0011ero obpazoBaHus (yriayOn€HHBIN
YPOBEHB) COCTaBIIEHA Ha OCHOBE TpeOOBaHMI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3zoBaTEIbHOM
MpOorpaMMbI OCHOBHOTO 0011ero 00pazoBanus, npeactaBieHHbIX B PT'OC OO0, ¢ yueroM deaepanbHON
paboueii mporpaMMbl BOCTTUTaAHUSI.

@enepanbHas pabodasi mporpaMma 1Mo XMMHUHU pa3paboTaHa ¢ [ENbI0 OKa3aHUS METOHYECKOM
MTOMOIIIX YYUTEIIO B CO3aHUU paboyveil mporpaMMBbl IO y4eOHOMY MTPEIMETY.

[IporpamMma gaér mpeacraBiieHue O LENAX, 00IIel cTpaTeruu 00y4eHusl, BOCIUTAHUS U Pa3BUTHUS
oOyuarouiuxcs cpecCTBaMH y4eOHOT0 MpeAMETa, ONpeeiseT 00s3aTeIbHOE TPEIMETHOE COJIEpKaHuE, ero
CTPYKTYpy IO pa3fefiaM U TeMaM, paclpelesieHHe Mo KiiaccaM, PeKOMEHIyeMYIO MOCIeI0BaTEIbHOCTh
M3YYEHHUS XUMUU C YYETOM MEXIIPEIMETHBIX U BHYTPUIPEIMETHBIX CBSI3€H, JJOTHMKU y4e€OHOTO Ipoliecca,
BO3PACTHBIX OCOOCHHOCTEH oOywaromiuxca. B mporpamMme mo XHMHUM YYHUTBHIBAIOTCS BO3MOXKHOCTHU
y4eOHOTo MpeAMeTa B peaju3aluu TPpeOOBaHMU K IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM H
MIpeIMETHBIM pe3yjibTaTaM OOyueHus u B (JOPMUPOBAHUM OCHOBHBIX BHJIOB YueOHO-TIO3HABATEIHLHOM
JeSITEeIbHOCTH 00Y4aroIIerocst o OCBOCHUIO Y4eOHOTO COJIEpKaHusI.

N3ydyeHnne xXuMHM Ha YpOBHE OCHOBHOTO oOmiero oOpa3oBaHHUs OPHUEHTUPOBAHO Ha
OOLIEKYIbTYPHYIO MOATOTOBKY, HEOOXOIUMYIO Ui BBIPAaOOTKH MHPOBO33PEHUYECKHX OPHUEHTHUPOB,
Pa3BUTHS UHTEIUIEKTYaJIbHBIX CIOCOOHOCTEN M MHTEPECOB 00yUalOIUXCs, HAa IPOJOJDKEHHE 00ydYeH s Ha
YpOBHE CpeiHero o0Iiero 0opa3oBaHusl.

3HaHME XUMUU CIY)KUT OCHOBON Iiii (POPMHUPOBAHUS MHPOBO33PEHUS OOYYaroIIerocs, €ro
MPEJICTAaBICHU O MaTepHallbHOM EAWHCTBE MHpa, BAXHYIO POJIb HrpaloT (GopMUpYyeMble XUMUEH
MIPEJICTaBJICHHUS O MPEBPALICHUSIX YHEPTHH U BEIIECTB B IPUPOJE, O MYTIX PELICHUs rI00alIbHBIX TPOOIEM
YCTOHYMBOTO Pa3BUTHsI YEJIOBEUECTBA — CBHIPHEBOM, PHEPreTUYECKOW, MPOJOBOJIBCTBEHHOU MpOOIeM,
MPOOIeMbI SKOJIOTHYECKOM O€301MacHOCTH, MPOOIIEM 3IPaBOOXPAHEHHUS.

N3yuenue xumuu:

- CHOCOOCTBYET peau3alliil BO3MOXHOCTEH Ui caMOpa3BUTHS M (OPMHUPOBAHUS KYJIbTYPbI
JMYHOCTH 00Y4YaroLIUXCsl, UX 001Ieil U (yHKIMOHATBHON IPaMOTHOCTH;

- BHOCHUT BKJIaJ B (OPMHUpPOBAHUE MBIIUIEHUS M TBOPYECKUX CIOCOOHOCTEH oOydaromuxcs,
HaBBIKOB MX CAMOCTOSTEJIIbHOW YueOHOH AeATeNbHOCTH, HKCIEPUMEHTANbHBIX W HCCIIEA0BATEILCKUX
yMeHu#, He0OOXOAUMBIX KaK B MIOBCEHEBHON )XKM3HM, TaK U B IPOPECCHOHATBHOM JIeATETbHOCTH;

- 3HAaKOMHUT €O CHeUU(UKON HAydHOTO MBIIUIEHHS, 3aK/IaJbIBa€T OCHOBBI IPEICTABICHUNA O
€IMHCTBE MPHUPObI M YEJIOBEKa, SBJSETCS KIIOYEBBIM ATAllOM B ()OPMHPOBAHUHU €CTECTBEHHO-HAYYHOMH
I'PaMOTHOCTH 00YYaIOIINXCS;

- crocoOcTBYeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHHS K €CTECTBEHHO-HAYYHBIM 3HAHHSIM, K
MPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMUECKOE 00pa30BaHue 00yJaroImUXCsl.



JlaHHbBIC HATIPABJICHUSI B 00YYCHUN XUMHUH 00ECTIEUNBAIOTCS CIICU(PUKON Coep KaHus TIPEMETa,
KOTOPBIA SIBIIIETCS TIENArOTUYECKH aJalTHPOBAHHBIM OTPAKEHHUEM OIPEACICHHOTO dTarma pa3BUTHS
XUMHH. YTIyONEHHBI KypC XUMHUU OCHOBHOTO OOIIEro 0OOpa3oBaHWs OPUEHTHPOBAH Ha OCBOCHUE
O0Oy4JaIONIUMUCST CHUCTEMBbI TICPBOHAYAIBHBIX TOHATHA XUMHH, OCHOB HEOPraHUYECKOW XUMUH,
OCHOBOTIOJIATAIOMINX MPEACTABICHUN OOIIEH XUMHUM U OTACTHHBIX 3HAYUMBIX TMOHATUN OpPraHHMYeCcKOi
XUMHH.

CtpykTypa copepkaHus MPOrpaMMbl 10 XUMUH ¢(hOPMHUPOBaHA Ha OCHOBE CUCTEMHOTO TIOIX0/1a K
e¢ m3ydyennto. ConepkaHne CKIAIbIBACTCS U3 CUCTEMbI IOHSATHI O XMMHYECKOM JJIEMEHTE U BEUIECTBE H
CUCTEMBl TMOHATHA O XUMHUYECKOW peakiuu. OO0e 3ITH CHCTEMBl OPraHW30BAaHBI TI0 TMPUHIIHITY
MOCIIEIOBATEIILHOTO Pa3BUTHA 3HAHWH Ha OCHOBE TEOPETHUYECKUX IPEICTABICHUH DPa3HOTO YPOBHS:
aTOMHO-MOJICKYJIIPHOW TEOpHH KaK OCHOBBI BCETO €CTECTBO3HAHMS, nepuoanyeckoro 3akona J[.U.
MeHeneeBa Kak OCHOBHOTO 3aKOHAa XHMHH, YYEHHS O CTPOCHHM aTroMa M XHMHYECKOH CBSI3H;
MPEJCTaBICHUN 00 JIEKTPOTUTHUECKON TUCCOIMAIIAH BEIIECTB B PACTBOPAX; O XUMHUECKOW KUHETHUKE U
TEPMOIMHAMUKE.

B 0CHOBY TeOpeTHYECKUX 3HAHUU TOJI0KEHBI SMITUPHUYECKH MOTyIeHHBIE (hakThl. TeopeTrndeckue
3HAHUS PAa3BHBAIOTCS MOCIEIOBATEIBHO OT OJHOTO YPOBHS K JPYroMYy W 00€CIEeUMBAIOT 0O0YJarOIIIMCS
BO3MOHOCTh OOBSICHSTH M TPOTHO3HPOBATH CBOMCTBA, CTPOCHHE U 00JIACTH TIPAKTHYECKOTO TIPUMEHEHUS
M3y4aeMbIX BEIIECTB.

OcBoeHue coJiepKaHHs TIPOTPAMMBI TI0 XUMHH TIPOUCXOANT C MCIIOJIb30BAaHUEM 3HAHUI U3 paHee
M3YYEHHBIX Y4YeOHBIX MPEIMETOB: OKpYKaloluid MHp, Ouojorus, (usuka, mMaTemaruka, reorpadus,
TEXHOJIOTHSI, UCTOPHSL.

OenepanbHas paboyas mporpaMma OCHOBHOTO OOIIEro oOpa3oBaHHs MO XUMHUH (YriayOnE€HHBIN
YpOBEHB) OPHEHTHPOBAHA HA COXpaHEHHE (PyHIAMEHTAIBLHOTO XapakTepa oOpa3oBaHUs, CICHUPUKA
y4eOHOTro TMpeaMeTa M O0OECIEUYCHHE YCIENTHOro OO0ydeHHs Ha CIeAyIoleM ypOoBHE oOpa3oBaHus. B
MporpaMMe Mo XMMHH peanu3yeTcsl pa3BUBAIONIAs M MPAKTHUECKas HANpPaBICHHOCTh OOyYEHHS] XUMHH,
muddepennpanusi 00ydeHuUs, BKIIOYAOMass MPOPMIHHYIO MOATOTOBKY OOYYarOIIUXCSI U TOCIEIYIoIIee
caMooTIpeielICHHE B BEIOOpE HaNpaBiIeHUs] 00ydeHHUs B MPO(UITBLHBIX KJIaccax.

Yriny0néHHoe u3ydeHre XuMuHU CrocoOCTBYET pean3aluy 3a/1a4 MpodeccCHoHaTbHOM OpHUEeHTaANN
U HampaBl€HO Ha TMPEJOCTaBICHHE BO3MOXKHOCTH KaxaAoMy oOydarolmemMycsi MpOsSIBUTH CBOHU
MHTEJUJIEKTYaJIbHbIE U TBOPYECKUE CIIOCOOHOCTH MPH U3YyYEHHH Y4eOHOTO MpeaMeTa, He0OXOAUMbIE IS
MPOJIOJKEHHSI 00pa30BaHUs U JajbHEHIIeN TPyI10BOH AeATeIbHOCTH.

OO6pazoBarenbHble (PYHKIUU XUMHH, H3y4aeMOW Ha YriiyOJE€HHOM YpOBHE, pealu3yloTCs B
npouecce GopMUpoBaHUS 3HAHUN OCHOB XMMHUYECKOHN HayKH Kak 00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS,
00JacTu MPaKTUYECKON AESITETbHOCTH YeJIOBEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBO KYJIbTYpHI.

esn 1 3aaa4n U3y4yeHHsl Y4eOHOIO MpeaMera.

Henu u3ydeHHs] XUMHH OTPaKalOT HAIMpPaBIEHHOCTh OOY4YEeHMS Ha Pa3BUTHE M CaMOpPa3BUTHE
JUYHOCTH, (popMmupoBaHHe €€ WHTEIUIeKTa W oOulell KyabTypbl. M3ydeHHe XUMHHM HAlpaBiIeHO Ha
JOCTHKEHHE CIEAYIOMIHNX IIeNeH:

- (opmMHpOBaHUE UHTEIIEKTYabHO PA3BUTOM IMYHOCTH, TOTOBOM K CaMOOOpPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbBHOMY MIPUHSTHIO PEIICHU, CIOCOOHOM aJanTHPOBATHCS K OBICTPO MEHSIIOIIUMCS YCIOBHUSIM
KU3HU;

- (hopmupoBaHHE CUCTEMBI XUMHUYECKUX 3HAHUHM KaKk KOMIIOHEHTa €CTECTBEHHO-HAYYHOU KapTHHBI MUPA,
KaK OCHOBBI JJIs1 IOHUMaHUS XUMHYECKON CTOPOHBI SIBJICHU OKPYXKAIOIIIETO MUPA, OCBOCHHE SI3bIKA HAYKH;
- IpuoOIIeHHEe 00YyUYAIONIUXCS K CAMOCTOSTENBHOM M03HABATEILHON U HCCIIEeIOBATENBCKON AeATEeIbHOCTH,
K HayYHBIM METOJaM TO3HAaHUS, (OPMUPOBAHHE MOTHUBALIMU U Pa3BUTHE CHOCOOHOCTEH K HM3Y4YECHHIO
XUMHH;

- (hopmupoBanue oOmieil GyHKIIMOHATBFHONW U €CTECTBEHHO-HAyYHOM IPaMOTHOCTH, B TOM YHCJIE YMEHUN
OOBSCHATh M OIICHUBATH SIBICHUS OKPYXKAIOLIETO MHUpPA, UCHOJNB3YS 3HAHUS U OMbIT, MOJyUYEHHBIE MPHU
W3YYCHUH XWMUU, TPUMEHSATh HMX MPU PEHICHHH NpoOJIeM B TMOBCEAHEBHOW JKU3HU M TPYAOBOH
NeSITeNIbHOCTH;



- pa3BHUTHE Y O0yJaIONIUXCs MHTEpeca K U3yYCHUI0 XUMUH U chepam e TeIbHOCTH, CBSI3aHHBIM C XUMUEH,
MOTHBALUSl K OCO3HAHHOMY BBIOOPY COOTBETCTBYIOIErO MpOGMIs M HAMpPaBICHHOCTU AaTbHEUIIETO
oOyueHus;

- OCO3HAHHUE LIEHHOCTH XMMUYECKMX 3HAHMM B KU3HU YEJIOBEKA, NOBBIIIEHHE YPOBHS SKOJIOTMUYECKOM
KYJIbTYpbI, HEIPUATUE ACHCTBUN, IPUHOCSILIUX BPE OKpPYXKAIOIIEH cpesie U 310POBBIO JIOCH;

- mproOpeTeHrne 00yJarONUMHUCS OIBITA CAMOTIO3HAHHMS, KJIFOUEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIIUH ),
HEOOXOAUMBIX JUTSl Pa3IMYHBIX BUIOB ACATEIBHOCTH.

3amaua y4yeOHOTO TpeaAMeTa COCTOMT B (OPMHUPOBAHUU CHCTEMBl XHMHUYECKHX 3HAHHHA —
BOKHEHIIUX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUYECKUX IOJOXKEHUM, JOCTYHNHBIX 0000IIeHni
MHUPOBO33PEHYECKOTO XapakTepa, S3bIKa HAayKd, B MPUOOIIEHWH K HAyYHBIM METOJaM MO3HAHUS IpH
M3YyYEHHH BEUIECTB M XUMHUYECKUX peakiuii, GOpMUPOBAHMHM W Pa3BUTHH MO3HABATEIBHBIX YMEHHU U
croco0OB JIEATETFHOCTH U WX NMPUMEHEHUWU B Y4EOHO-TIO3HABATEIBHON M y4eOHO-HCCIIeI0BATEIhCKON
NeSITeIbHOCTH, OCBOCHUH IIPAaBHJI O€3011aCHOT0 0OpaIeHHsl C BELIECTBAMH B MIOBCEAHEBHON KU3HU.

Oco0eHHOCTH KJIACCOB.

[IporpamMma opreHTHpOBAaHA Ha ydalIuxcs 00ydaronuxcs B 7 npopuiIbHOM MEIUIIMHCKOM Kiacce
n 8-9 — crienanM3upOBaHHBIX MEIUIIMTHCKIX M €CTECTBEHHO-HAYUHBIX KJIaccax.

MecTo npeamera B yueOHOM IJIaHe JIHIIES.

B cucreme ocHOBHOTO 0OmIEro o0pa3oBaHUs XUMHUS SBISETCA OO0s3aTENbHBIM yICOHBIM
MpeIMeTOM, KOTOpBIM BXOJUT B COCTaB IpeaMeTHOW obmactu «EcTecTBeHHO-Hay4HbIE MPEAMETHI».
[Ipeamer «Xumusi» B 7 Kiacce sBISETCS MponeAeBTHYeCKuM. Ha kaxayro yaeOHyro HeJeno B 7 Kiacce
BBIZICIIIETCS 2 Yaca. YUeOHBIM IUIAHOM Ha U3ydeHUE XUMHUH Ha YTITyOIEHHOM ypoBHE B 8B Kitacce oTBeIeHO
99 4 (3 gaca B Hemenmo), B SEH — 66 u (2 yaca B Hememo), B 95/EH kiaccax orBeaeno 90 u (3 vaca B
Hezeno) 3a c4€r obsa3arenpHoil yactu OOII OOO0.

YyeOHBbIN 1o KomnnuectBo 4acos
7b 8EH 8b 9EH 9b
2026/2027 66 66 99 90 90
2027/2028 66 66 99 90 90
2028/2029 66 66 99 90 90

K TemaTnueckoMy IUIAaHMPOBAaHUIO IPUMEHSETCS  MOJIYJIBHBIA  NPUHLOUI  IOCTPOEHUS
0o0pa30oBaTeIbHOW MPOrpaMMbl, YTO IIO3BOJIAET BBICTPAWBATh HHAMBHUIYAJIbHYIO 00pa30BaTENIbHYIO
napaaurmy 1 odecrequBaTh cCaMOpa3BUTHE IIPU UHANBUYaIbHOM TeMIIE pabOThI ¢ yueOHBIM MaTepHAIIOM,
KOHTPOJIb U CAMOKOHTPOJIb 3HAHUM.

Hcnonb3yembie 00pa3oBaTe/bHbIe TEXHOJIOIHH, B TOM YHCJI€ AUCTAHIHOHHbIE

OOyueHne XMMHUH MOKET OCYIIECTBIIATHCS C UCIOIb30BAaHUEM JIMCTAHLIMOHHBIX 00pa30BaTeIbHbIX
texHosoruit (manee J1OT), koTopoe mpenmnosaraer, Kak CaMOCTOSATEIIBHOE IPOXOXKAECHUE Yy4eOHOro
Marepuaga Y4YeHMKOM, TaK M € IIOMOIIbK conpoBoxaeHus yuutend. Ilpu npumenenun JJOT
UCHOJb3YIOTCS IUIaTGOpMBL: JuUIelckas miardpopma aucTaHIUOHHOro oodydeHuss Moodle, ®TUC «Mos
mkona», [ NC «nexrponnas mkona» HoBocubupckoit o6nacT.

IIpu peanu3zanuu padoueit IporpaMMbl MOTYT OBITh UCIIOJIB30BaHbl MAaTepUAJIbl U1 OJTOTOBKH K
npopmwrsiM onmumnuaasl K HTU u crannaproB Bcepoccuiickoro 4eMIMOHAaTHOTO JIBMIKEHHUS 10
npogeccuoHanbHOMY MacTepcTBy «IIpodeccrnonansy.

HNudopmanns o NpoMeKYyTOYHOM aTTeCTALUH

IIpomexyrouHast arTecTalys OCYLIECTBISAETCS € LENIBI0 IIPOBEPKU CTEIIEHU U Ka4yeCTBA YCBOCHUS
IUTAHUPYEMBIX pE3yJbTaTOB MO MTOTaM HU3y4eHMs TEMaTHUECKHMX MOAYJIeH M HpoBOIUTCS B (opme
aTTeCTallMOHHOM paboTHI.

Texkymuil KOHTPOJIb OCYILECTBIISIIOTCA C LEIbI0 IIPOBEPKU CTEIEHW M KadyecTBa YCBOCHHS
MaTepHala B X0JIe ero U3y4eHHsl B CIeIyIOUINX (GopMax: CaMOCTOSITENbHBIX U IPOBEPOUYHBIX PadOT.

Texkymuil KOHTPOJIb M IIPOMEKYTOYHAs aTTeCTalus OCYLIECTBISAIOTCS B COOTBETCTBUU C
«[Tono>xxennem 00 OCYIIECTBICHUH TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U NMPOMEXKYTOUHOHM aTTeCTalluu
oOyyaromuxcs, ux (Gopmax, MEpUOJUYHOCTH U MOPSAIKE MPOBEAECHUS MYHHIIMIIATBHOTO aBTOHOMHOTO



obmieo0OpazoBarenpHOr0 yupexkaeHust ropoaa HopocuOupcka «Jlumeit Ne 22 «Hanmexxna Cubupm»
(mpoTokon nexarornueckoro copera Nel ot 29.08.2023).
Hrorosas arrecranusi IpoOBOJAUTCSA B COOTBETCTBUH C 3aKOHOAATENBCTBOM PD.

IIpome:xyTouHasi aTTecTanus
no xumuu B 7b ki1acce

Ne
KounuecTBo Homep
MOJAYJIbHO Ha3Banue moxyJist ®opma ITA
i 4acoB B MOJYJIe ypoka ITA
MP Ne 1 XuMus B LEHTpe 18 18 ATTecTanlMoHHas
€CTECTBO3HAHHUS pabota
MP Ne 2 MaremaTtka B XUMHAH 17 35 ATTecTanuoHHas
paborta
MP Ne 3 SIBnenHust, MpOUCXOJAIINE C 14 49 ATTecTanlMoHHas
BeIllECTBAMU paborta
MP Ne 4 YpaBHEHHS] XUMHUYECKUX 17 64 ATTecTanlMoHHas
peakImit paborta
IIpomeskyTouHast aTTecTALMS
no xumuu B 8b Ki1acce
Ne } Hassanue voays KoanuecTBo Homep ypoxka ®opma A
MOIYJIbHOM 4acoB B MOJyJIe ITA
MP No 1 | TlepBoHauanbHbIE 21 21 ATTecTanmoHHas
XUMHUYECKUE MOHITHSA paboTta
MP Ne 2 TTousarue o razax. Okcuabl 12 33 ATrTrecTranoHHas
paboTta
MP Ne 3 | IloHsTHE O KHCIIOTaX, COJIAX, 15 48 ATTecTalioHHas
OCHOBaHUsX. PacTBOpHI paborta
MP Ne 4 | OcHOBHBIE KJIACCHI 19 67 ATTecTanoHHas
HEOPraHMYECKUX COCTMHCHUI paborta
MP Ne 5 [Tepuoaudeckuii 3aKOH U 12 79 ATTecTanoHHas
[Tepuoauueckas cucrtema paborta
XUMHUYECKUX 3jieMenToB .M.
MenneneeBa. CtpoeHue
aroma
MP Ne 6 XUMHYECKas CBI3b. 20 89 ATTecTanuoHHas
OKHUCIUTEIBHO- paborta
BOCCTAHOBHTEJIbHBIE PEAKITUN
IIpomeskyTouyHast aTTecTaums
no xumuu B SEH kiacce
Ne ) Hassanue Monyas KoanuectrBo Homep ypoka ®opma A
MOIYJIbHOM 4acoB B MOAYJIe IIA
MP Ne 1 [lepBoHauanbHbIE 14 14 ATTecTaroHHas
XUMHYECKUE IMOHSATHUS pabota
MP Ne 2 ITonsarue o razax. OkcHuabl 10 24 ATTecTaroHHas
pabota
MP Ne 3 IlousaTue o KucIOTaxX, COMIAX, 12 36 ATTecTanuonHas
OCHOBaHUsX. PacTBOpPHI pabota
MP Ne 4 OCHOBHBIE KJIaCCHI 15 51 ATtTecTaronHas

HCOPraHN4YCCKUX CO€OUHEHUI

pabota




MP Ne 5 | Ctpoenue aroma. 15 62 ATTecTanroHHas
XUMHUYECKast CBSI3b. pabora
OKHCIUTENBHO-
BOCCTAHOBUTCJIbHBIC PCAKITUN

IpomexxyTouHas aTTecTaAlUs
no xumum B 96, 9EH kiaccax

Ne } Hassanue Moay.s KounuecTBo Homep ypoxka ®opma A
MOIYJAbHOM 4acoB B MOJyJie IIA

MP Ne 1 | [loBTOpeHue u yriryoleHue 20 20 ATTecTanMoHHas
3HaAHUHN 0 BEILIECTBE. paborta
OCHOBHBIE 3aKOHOMEPHOCTHU
MPOTEKAHUS XUMHYECKUX
peakuuii

MP Ne 2 DNEeKTPOTUTHIECKAs 12 32 ATTecTarnoHHas
TUCCONMAITUSA.  XUMUYICCKHE pabota
peaKIuy B pacTBOpax

MP Ne 3 T"anorensl. XaJabpKOreHBI 12 44 ATTecTarnoHHas

paboTta

MP Ne 4 | Azot, docdhop, yrimepon, 19 63 ATTecTanoHHas
KpEMHUH M WX COCTUHCHHUS. pabota
bop

MP Ne 5 | OOmmie CBOWMCTBA METAJLIOB. 20 83 ATTecTanoHHas
Baxwueiimme Metaiuibl U MX paborta
COCJIMHEHUS

Conep:xanue yueOHOro npeamera « XuMush»
7 kaacc

Monyns 1. Xumus B ieHTpe ecrecTBo3Hanus (184)
XuMmus Kak yacTh ectectBo3HaHus. llpenmer xumuu. Mcropus xumun. HabmroneHue u SKCIIepUMEHT.
Xumuyeckass mnocyna. Jlaboparopuoe obGopynoBanus. MojenupoBaHue. XUMHUYECKHE MOJICIH.
Oco0eHHOCTH MOJIEUPOBAHUS B APYrUX HayKaxX. XUMHUUYECKUE 3HAKU U (DOPMYIIBL.
XuMuyeckue seMeHThl. Xumus u ¢uszuka. Tunbl kpucramindeckux pemerok. CTpoeHue BellecTBa.
Moutekynbl, arombl, HOHBL. uddy3us. BemecTBa MOIEKyISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS. XUMHUS
u reorpadus. ['opueie mopoabl u MuHepaisl. CtpoeHue 3emin. SAnpo 3emian. 3eMHas MaHTUS U Kopa.
Xumusa u Ouonorusi. PactutenbHas M KUBOTHAs KIETKH. XHUMHYECKHH COCTaB BEIIECTB KIIETKHU.
®ortocunte3. OdupnHeie Macia. [IlurarenbHble BemecTBa. KayecTBeHHBbIE peakUUU B XHUMHH.
Ananutuyeckuil curnai. Pacro3naBanue BelecTs ¢ HIOMOIIbI0 XUMHUYECKUX PEAKIUH.
[IpakTrueckue pabOTHI:
[IpakTuueckas padorta Ne 1. 3HakoMCTBO ¢ 1abopaTopHbIM 000pynoBanueM. [IpaBuna TeXHUKU
0€30MacHOCTH. Y CTPOICTBO U paboTa CIUPTOBKH
[TpakTiueckas paborta Ne2. Onucanve TOPHBIX MOPOJ U MUHEPATIOB
[TpakTiueckas pabota Ne3. Pemienne skcriepruMeHTaIbHBIX 33124
IIpaktuyeckas padota Ne 4. AHanu3 NOYBBI
[TpakTudeckas pabota Ne 5. AHanu3 BObI
JIaGopatopHble paOOThI:
Jlaboparopnas pabota Nel. HabmroneHue u sKkcriepuMeHT
JIaGopatopHas pabota Ne2. MoaenupoBanue
Monyns 2. Matematuka B xumuu (174)
OTHOCHUTENbHBIE aTOMHAasi U MOJIEKYJIApHas Macchl. MaccoBas J0Jsl 3J€MEHTa B CII0)KHOM BELIECTBE.
BriBenienue popMysisl BeliecTBa o MacCOBBIM JIOSAM 3J1eMeHTOB. YucThle BenecTBa U cMecu. O0beMHast
J0J1s1 Ta3a B cMecu. MaccoBas 10J1s BELECTBA B pacTBOpe. Pellenne 3aa4y Ha MacCoBYIO JIOJIIO BEIIECTBA



B pacTBOpE: NOBBILICHHE W IOHW)KEHHWE KOHILIEHTpallMM BellecTBa B pacTBope. Pemienue 3amad Ha
MaccoOBYIO JIOJIIO BEILECTBA B pacTBOpPE: CMEIIMBAHUE ABYX pacTBOpoB. Kpucramnoruapatel. Pemenue
3a7a4 Ha Kpucramoruaparsl. PactBopuMocTts BemecTB. MaccoBas 10is npumeceid. Pemenne 3amad Ha
IIPUMECH.
[IpakTuyeckne paboOTHI:
[TpakTiaeckas padorta Ne 6. I[IpuroroBieHue pactBopa
[IpakTtudeckas padora Ne 7. Pemenue skcriepuMeHTaIbHBIX 3a7a4
Monyns 3. ABnenus, npoucxoasiue ¢ Bemecrsamu (144)
Crioco0OwI pasnenenus cmeceit. @unbrpoBanue. Ancopouus. JUCTHIUISIIAS WTH IEPETOHKa. XUMUYECCKHE
peakuuu. Y CI0BUs IPOTEKAHUA U NIPEKPALICHUE XUMUUECKUX peakuuid. 1Ipu3Haky XuMHYECKNX peaknui.
Pemenue skcriepuMeHTaNbHBIX 3aa4.
[IpakTueckue pabOTHI:
[IpaxTueckas pabota Ne 8. Paznenenue cmeceit
[IpakTueckas padota Ne 9. BrlpamuBanrue KpUCTaUIOB COJIU
[IpaxTrueckas padorta Ne 10. OuncTka noBapeHHOM cou
[Tpaktuueckas padota Ne 11. M3yuenue mpoiiecca KOppo3uu xeje3a
[IpaxTrueckas padorta Ne 12. [Ipu3Haku XUMHUYECKUX peaKIUil
JlabopaTopHbie pabOTHI:
JlabopaTtopHnast pabota Ne3. YcmoBus MPOTEKaHUS U TTPEKPAIICHNE XUMUYECKUX PEaKITHi.
JlabopaTtopnast pabota No4. Pemienne sKCiepruMEHTATBHBIX 3a]1a4.
Monynb 4. YpaBHeHUS! XUuMU4ecKuX peakuuii (174)
Knaccudukanuss xuMuueckux peaxiuili. 3akOoH coxpaHeHMsI Macchl. PaccTaHoBka KO3(QQHUIIMEHTOB B
ypaBHeHuu. KommuecTBo BemiectBa. Pacdyer maccel W MOJsipHOW Macchl. Pacder oObema BeliecTBa.
OTtHocuTenbHas! INIOTHOCTH Ta30B. Pelienue 3aqay no ypaBHeHHIO. 3a/1a4l HA MAcCOBYIO JIOJIIO BEIIECTBA
B pacTBope.
[IpakTuueckue paboOTHI:
[TpakTuueckas padota Ne 13. Pemenne pacyeTHbIX 3a1a4.
8 kiacce

[lepBoHauanbHbIE XUMUYECKUE TIOHATHUS

XuMus — BakHas 00JIaCTh €CTeCTBO3HAHUS M MPAKTHUUECKOH JeATeIbHOCTH uenoBeka. [Ipenmer
xumud. Ponb XxuMuu B >kM3HM yenoBeka. KpaTkue cBeneHHs 00 MCTOpPUM BO3HUKHOBEHHUS U Pa3BUTHS
xuMuH. XUMHs B cucTteMe Hayk. Tema u BemiecTBa. DU3MYECKHEe M XMMHUYECKHE CBOWCTBA BEIIECTB.
ArperatHble cocTosiHuSL BeulecTB. [IoHATHE O TEOPETHMUYECKUX M SMIMPUYECKHX METOJax MO3HAHUS B
€CTeCTBEHHBbIX HaykaXx. [IperncTaBieHust 0 HAydYHOM [MO3HAHUM HA SMIIUPUYECKOM YPOBHE: HaOJIOJICHUE,
U3MEpEeHue, SKCIEPUMEHT, MOJICIUpOBaHKUe, BbluMcieHue. [IpencraBieHns O HaydHOM MO3HAHUM Ha
TEOPETUYECKOM YpOBHE: Hay4yHbIe (haKThl, MPoOIeMa, TUIIOTE3a, TEOPHS], 3aKOH.

SA3pik  xumuu. Hctounuku xumuueckod wuHpopmanuu. I[lonsitue o wmertomax paboThl ¢
XUMUYeCKUMU BeiecTBamu. O0opynoBaHue NIKOJIbHOM XuMudeckoit tabopatopuu. [Ipasuia 6e3onacHoro
oOpallleHus ¢ BeleCTBaMHU U 1abOpaTOPHBIM 000pyTOBAHUEM.

Uuctele BemecTBa U cMmecu. [Ipupoanbie cMecu: BO31yX, MPUPOAHBIN ra3, He(Th, MPUPOIHBIE
BOJIbl, TOpPHBIE MOPOABI W MHHEpaibl. [IOHATHE O TOMOTEHHBIX U TeTepOreHHBIX cMmecsiX. CrocoObl
pasnenenus cmeced. OuncTka BemiecTB. BemiecTtBa M XMMHYECKHE PEAKIUU. ATOMBI U MOJIEKYJIBI.
Xumnyeckue 31neMeHTbl. CUMBOJIBI XUMUYECKHX 3JIEMEHTOB. [IpocThie u cioxHbIe BeniecTBa. MeTauibl U
HeMeTaJlIbl. BenjecTBa MONEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUSI.

Xumnueckass (opMysna. BaleHTHOCTb aTOMOB XMMMYECKMX 3JIEMEHTOB. 3aKOH IOCTOSHCTBA
cocraBa BemecTB. OmnpezeneHne BaJEHTHOCTH 3JIEMEHTOB IO (GopMmyinaM OMHApHBIX COCIMHEHMHA H
cocraBiieHue (opMysn OMHAPHBIX COEIUHEHHMH MO BaJEHTHOCTH 3JIeMEHTOB. OTHOCHTEIbHAs aTOMHas
Macca. OTHocHUTeIbHAs MOJIEKYJIsIpHas Macca. MaccoBas 107151 XMMHUYECKOIO 3JIEMEHTa B COCIMHEHHH.
Haxosxnenue npocreiimiel opMyIibl BEIIECTBA [0 MACCOBBIM JIOJISIM JIEMEHTOB.

KonmnuectBo BemiectBa. Monb. MomsipHas Macca. B3auMocCBsI3p KOJIMYECTBA, Macchl M 4Mcia
CTPYKTYPHBIX €JMHHUI BellecTBa. PacueTsl mo gopMmynamM XMMHUYECKHX COeIMHEHMH. MousipHas macca



CMeCH BewmecTB. MoJibHas 0J1 XMUMHUYECKOTO AJIEMEHTAa B COEAMHEHHMHM. HaxoxkaeHue npocTeuiiei
(opMyITBI BEIIECTBA 110 MOJIbHBIM JIOJISIM 3JIEMEHTOB.

OuU3NYECKUE M XUMHYECKHUE SBJICHUS. XHMHUYECKAsl pEaKUUs M €€ IMPU3HAKU. Y CIIOBUS
IIPOTEKAHUSI XUMUYECKUX peakluil. 3aKOH COXPaHEHUsl MacChl BEUIECTB. ATOMHO-MOJIEKYIISIpHAsE TEOPHSL.
Kusup u pesarensHocts M.B. JlomMoHOCOBa. XuMHYECKHE ypaBHEHHs. THIIBI XMMUYECKUX PEAKLUMI
(coenuHeHMsI, pa3IOKEHMsI, 3aMeIIeH s, 0OMeHa). PacyeTsl Mo XUMHUYECKUM YpaBHEHHSIM.

Oxcnepumenmanvroe usyuenue geuwecmes U A61eHUl.

3HaKOMCTBO C XHMHYECKOH MOCYIOW, ¢ TpaBWwiIaMud pabOThl B JIa0OpaTopuud W TpUEMaMu
oOpatenus ¢ pabopaTopHbiM O0OoOpymoBaHueM. V3ydyeHne u omucanue (QU3HYECKUX CBOMCTB 00pa3IioB
HEOPraHWYeCKUX BEIIECTB — METAUIOB M HemeTaiioB. HaOmionenue Qusmueckux (TUraBIeHHE BOCKA,
TasiHUE JIbJIa, PacCTUpPAHUE caxapa B CTYIKE, KUMICHUE U KOHJEHCAIMs BOJbI) U XUMHUYECKUX (TOpeHue
CBEYM, IMPOKAIMBAHHWE MEIAHOM IPOBOJIOKH, B3aMMOJEWCTBUE COJIbI WM MeJla C COJSSHOW KHCIIOTOM)
sBiaeHud. O3HakomJieHHe ¢ oOpasliaMH BeliecTB KoymuuecTBOM | monb. HabGmionenue u omucanue
MIPU3HAKOB MMPOTEKAHNUS XUMUYECKUX PEeaKIil (pa3oKeHne caxapa, B3auMOJAEHCTBUE CEPHON KUCIIOTHI €
XJIOpUAOM Oapus, MojyuyeHrue u pasioxkeHue ruapokcuaa menu (II) mpu marpeBanum, B3aumoielicTBUE
xkene3a ¢ pactBopoM cosm meau (I1). M3yuenne crocoOoB paszieneHusi cMeceil (C MOMOIIbI0 MarHuTa,
¢bunbTpOoBaHUE, BRIMAPUBAHUE, AUCTWIIALNSA, XpoMaTorpadus), MpoBeIeHUE OUNCTKN MIOBAPEHHOMN COJIN.
Habmronenue u onrcanue onbITOB, WIITIOCTPUPYIOLIUX 3aKOH COXPAaHEHHS MAacChl.

Baxueiinme npencTaBuTen HEOPraHMYECKUX BEIIECTB.

[IpencraBnenus o rasax. Bo3gyx — cmecs razoB. CoctaB Bo3ayxa. 3akoH ABoraipo. MoJsipHbIil
00BEM razoB. OTHOcUTENbHAS IIOTHOCTH ra3oB. OmnpeneneHue OTHOCUTEIbHOW MOJIEKYISIPHOM Macchl
ra3o00pa3HOro BELIECTBA MO W3BECTHON OTHOCHUTENbHOW MIOTHOCTU. OOBEMHBIE OTHOILIEHUS T'a30B MPHU
XUMHUYECKUX peakuusx. Kucimopoa — anemeHT u npocroe BemectBo. HaxoxieHue kuciaopoia B Ipupoe,
¢buznyueckue U XMMHYECKHUE CBOICTBA (peakuuu ropeHus u okucieHus). [Iponeccsl okucieHus B )KUBOM
npuposie. Oxcunel. [lpumenenue xuciaopoma. CrocoObl MOMydeHHUsT KUCIOpOJa B JabopaTopuu W
npoMbiuieHHOCTH. [TonsATre o karanuzarope. KpyroBopot kucinopoaa B npupoae. O30H — auioTponHast
Moupukanus Kuciopoga. O30HOBBIM CJIOW, €ro 3HaueHWEe JUIsl JKUBBIX OpraHu3mMoB. PaspymieHue
030HOBOTO cJosi. TernoBod 3(P¢heKT XUMHUYECKON peakluH, TEPMOXMMHYECKHE YPaBHEHHUS, 5K30- U
SHAOTepMHUUEcKHe peakuuu. Tommmso. Vcrnons30BaHue yris 1 METaHA B KAUECTBE TOIUIMBA. 3arpsi3HEHUE
Bo3nyxa. [lonarue o mapaukoBoM 3¢ dekre. Bogopon — anemeHT u mnpocroe BemiecTBo. Haxoxnenue
BOJIOPO/JIa B MpUpoAe, (u3NUecKrue 1 XUMUYECKHEe CBONCTBA, TPUMEHEHHE, CrIocoObl onydyenus. [lonsaTue
0 KHCJOTax U coyisix. Mcnonb3oBaHne BOJOpOAa B KauecTBe ToIuMBa. Boaa. dusndeckue CBONCTBA BOJIBI.
Bona xak pactBoputens. PactBopsl. HackllieHHbIE M HEHACHIIIEHHBIE PACTBOPBI. PacTBOpUMOCTH BeliecTB
B Boje. DakTopbl, BIMAIOIIME Ha PACTBOPHUMOCTb TBEPABIX M Ta3000pa3HbIX BemiecTB. CrocoObl
BBIPQXKEHUSI KOHILIGHTPALlMM pPacTBOPOB: MaccoBas JOJs PAacTBOPEHHOIO BELIECTBA, MOJISIpHAs
KOHIIeHTpauus. Posib pacTBOPOB B IPUPOJE U B AKU3HU UeJIOBEKa. XUMHUYECKUE cBOMCTBA BObl. [loHsTHE
00 ocHoBaHusx. [loustue 006 unankaropax. KpyroBopot Bojibsl B mpupoe. 3arps3HeHrne IPUPOIHBIX BOJ.
Oxpana u ouucTKa MNpPUPOAHBIX BoJA. Kiaccudukamuss HeopraHuueckux coenuHeHuil. OKCUABL.
Knaccudukamuss ~ okcugoB:  coneoOpasyromue  (OCHOBHBIE,  KUCIOTHbIE, amMQOTepHble) U
HecoJieoOpa3yrolue.

MexnayHapoaHass HOMEHKJIAaTypa OKCHAOB. TpuBHaIbHbIE Ha3BaHUA OKCUIOB. Dusnueckue M
XapaKTepHble XUMUYECKUE CBOMCTBA OKCUIOB (B3aUMOJCHCTBHE C BOJIOH, C KUCIOTaMU M OCHOBAHHSIMH, C
npyrumu  okcugamu). I[lomyuenwe okcumoB. [loHsiTHE O THIpPOKCHIAX — OCHOBAaHUAX U
Kucnopoacoaepxkamux kucnotax. Kucnorel. Knaccudukanus kucnot. MexayHapoaHas HOMEHKIATypa U
TpUBUAIbHBIE HA3BaHHS KUCIOT. DU3MYECKHE M XHUMHYECKHE CBOMCTBAa KHUCIOT (B3aUMOJEWCTBHE C
MeTaJlJlaMH, C OKCHJIaMU METAIlJIOB, OCHOBAHUSMHU U colisiMu). Psin aktuBHocTu MetanoB H.H. bekerosa.
[Tonyuenue kucnoT. Kuciaotel B mpupoje, npuMeHeHne BakHelmux kucnot. OcnoBanus. Knaccudukarus
OCHOBAHHWM: WIEJIOYM W HEPACTBOPUMBIE OCHOBaHUA. MeEXIyHapoJaHasi HOMEHKIATypa OCHOBAHUM.
TpuBuansubie Ha3BaHUS ocHOBaHUH. [l[enoun, ux cBoiicTBa (B3aMMOJICHCTBUE C KUCIOTHBIMU OKCHUAMH,
KHCIIOTAMH M COJSIMH) U CIOCOOBI MmoiydeHus. HepacTBopumble OCHOBaHHS, WX CBOWCTBA
(B3auMofeiicTBUE C KUCIOTaMHU) U crocoObl momydeHus. AmdorepHocTs. [loHaTne 00 amdoTepHBIX
TUAPOKCUAAX (HA MpUMepe TUAPOKCHIOB IIMHKA U ATFOMHUHHS ): XUMHUYECKHUE CBOMCTBA (B3aMMOCHCTBHE C



KHCJIOTaMH U 11esioyamu) u noixydenue. Conu (cpenHue, KUCible, OCHOBHBIE, IBOWHbIE). MexX1yHapoaHast
HOMEHKJIaTypa coJiel. TpuBHanbHbIE Ha3BaHUA coicl. PU3NYECKUE U XapaKTEPHbIE XUMUYECKUE CBOMCTBA
Ha nipuMepe cpeanux conei. [lomydenue comnei. ['eHeTHYECKas CBA3b MEXY KJIacCaMU HEOPraHUYECKUX
COCIMHECHUM.

Oxcnepumenmanvroe uzyuenue gewyecma u sgnenuti: KonmuecTBEHHOE ONPEIENEHUE COACpKaHUs
Kuciaopoaa B Bo3ayxe. llodmydyenue, coOupaHue, pacrno3HaBaHUE U HU3YUYEHUE CBOMCTB KHUCIOPOJA.
HaGnronenne B3aMMOJICWCTBUSI BEIIECTB C KUCIOPOJIOM M YCIOBHHA BO3HHKHOBEHHS M IPEKpAIICHUS
ropenus. O3HakomJieHHE ¢ oOpas3laMHM OKCHIOB M OmucaHue ux cBoiictB. [lomydyenwe, coOupanwue,
pacrno3HaBaHHe U U3y4eHHE CBOWCTB BoJOpoja (ropeHue). B3aumoaeiictBue Bogopoa ¢ OKCHIOM MEIU
(IT). UccnenoBanuie 0coOEHHOCTEN pacTBOPEHUS BELLIECTB € Pa3IMYHON pacTBOpUMOCThIO. [Ipurorosienue
pacTBOPOB C OINpPEIEIEHHOW MAacCOBOM JI0JIE PacCTBOPEHHOIro BewiecTBa. [IpurorosiieHne pacTBOpOB C
ONPENECICHHON MOJIIPHOM KOHUEHTpPALIMENH pPAacTBOPEHHOTO BelIecTBA. B3anmopaeilcTBue BOABI €
MeTalyiaMu (HatpueM U KainbuueM). OmpezneneHue pacTBOPOB KUCIOT W IIEJI0OYEH € IMOMOIIBIO
uHauKaTopoB. MccnenoBanue o00pa3lioB HEOPraHWYECKUX BEIIECTB pa3IMYHbIX KiaccoB. 3yuenue
B3auMoeiicTBus okcuaa meau (II) ¢ pacTBopoM cepHON KHCIOTBHI, KHUCIOT C METa/NIaMH, PEaKIIHil
HehTpanu3auuu. [loyyeHue HepacTBOPUMBIX OCHOBAaHUM, BBITECHEHHWE OJHOIO MeETajula JPYIMM U3
pactBopa cosid. B3aumopeilicTBHe THMAPOKCHAA LIMHKA C pacTBOpaMH KHUCIOT M Iuenoueil. Pemienue
AKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «OCHOBHBIE KJIaCChl HEOPraHUUECKUX COEAMHEHUI».

[Tepnoanueckuit 3akoH u [lepnoanueckas cuctema xumMudeckux aemenToB /.M. Mennaeneesa.

Crpoenue atomMoB. XuMH4YecKass CBsI3b. OKHCIHMTEIbHO-BOCCTAHOBUTEIbHBIE peakuuu llepsbie
MOMBITKA KJIaCCU(UKALUK XUMHUYECKUX dyieMeHToB. [loHATHe o rpynmax (ceMeicTBax) CXOIHBIX
3JIEMEHTOB: LIEJOYHBIX M IIEIOYHO3EMENbHBIX METaJUIaX, TajloreHax, MHepTHbIX (OJaropoaHbIX) rasax.
DneMeHTHI, KOTopble 00pa3yroT aMm(poTepHble OKCHUJIBI U TUIpOKcUIbL. [leproanueckuii 3akoH. OTKpbITHE
[Tepuonuueckoro 3akoHa. Ilepmoamueckas cucrema xumudeckux d3nemeHtoB J[.M. Menpaeneesa.
Kopotkonepuoanast u juimHHonepuonHas ¢opmbel Tabmuubl «llepuoguueckas cucreMa XHMHUYECKUX
anemeHnToB [I.MI. MenneneeBa». Ilepuoabt m rpynmbl (A- u b-rpynmsr). Crpoenue atomoB. CoctaB
aTOMHBIX sifep. M3oTombl. PaaroakTUBHOCTE. DNEKTPOHBL DJEKTPOHHAsS OpOUTa b, DHEPreTHYCCKHE
YPOBHH U TMOAYPOBHH aToma: s-, P-, Od-opOurtamu. DieKTpOHHbIE KOHQMHUTYpAIMH U SIICKTPOHHO-
rpaduueckue Gopmynsl aToMOB. PU3HUECKUN CMBICI MOPSAIKOBOTO HOMEpa, HOMepa Mepruoia U IPYIIbl
aneMeHnTa. CTpoeHHE »HIIEKTPOHHBIX O0O0JOUYEK AaTOMOB TMepBbIX 20 XMMHYECKHUX DIIEMEHTOB
[Tepuonnueckoit cucremol [[.1. MenneneeBa: pacnpeieieHUe JJIEKTPOHOB MO SHEPTETUYECKUM YPOBHSM,
MOAYpOBHSAM U opOuTansm. Ousudeckuii cmpicn [lepuoanyeckoro 3akoHa. 3aKOHOMEPHOCTU U3MEHEHUS
paauyca aTOMOB XMMHMUYECKHX 3JEMEHTOB, METAIUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TpyImam U
nepuoaam. M3MeHeHne KMCIOTHO-OCHOBHBIX CBOMCTB COEIMHEHUM XUMUYECKUX 3JIEMEHTOB B IEPUOAAX U
rpynnax. XapakTepucTUKa XUMHUYECKOT0 IEMEHTA IO ero nojoxeHuro B [lepuoauueckoit cucreme [1.1.
MenneneeBa. 3nauenue Ilepuoanueckoro 3akoHa u Ilepuoaudeckoil cUCTEMbl XUMUYECKUX AJIEMEHTOB
JUIsl pa3BUTUA Hayku U npaktuku. .M. MenzaeneeB — yuyeHbIl U TpaxIaHUH. DIEKTPOOTPHULIATEIBHOCTh
XUMHUYECKUX AJIEMEHTOB. XMMUUYECKAsl CBsI3b. BUIbl XMMUYECKON CBSI3U: KOBAJEHTHAs IMOJISIPHAS CBS3b,
KOBaJICHTHAsI HETIOJIIpHAsl CBsI3b, HOHHAsS CBs3b. MeXxaHn3Mbl 00pa30BaHUs KOBAJIEHTHON U HOHHOM CBSI3U.
DNEeKTPOHHBIE U CTPYKTYpHBIE (popMyIbl BenlecTB. Katuonsl u annonsl. Kpucrannuyeckue u amopdHbie
BellecTBa. THUIbl KPUCTAUIMYECKUX PELIETOK: MOHHAs, aTOMHAs, MOJIEKYJIApHAas U UX XapaKTEPUCTUKHU.
Crenenp okxucnenus. OrmpeneneHue cTeneHeW OKHUCICHHS AaTOMOB B OWHApHBIX COEIUHEHUSIX.
OKHCANTENBHO-BOCCTAHOBUTEBHBIE peakuU. [Iponieccsl okucaeHust 1 BoccTaHOBIEHUA. OKUCINUTENN U
BoccTaHOBUTENU. (COCTaBJIEHWE YPAaBHEHHMH IPOCTBIX OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX pEaKUUN H
paccTaHOBKa B HUX K03(D(pUIIMEHTOB METOI0M 3JIEKTPOHHOTO OanaHca.

Oxcnepumenmanvroe usyuenue gewecms u senenuti:. O3HaKOMIIEHHE ¢ 00pa3llaMu METaIoB H
HEMETAJJIOB. MOAEIMPOBAaHUE CTPOCHMS MOJIEKYJ IPHU MOMOLIM PUCYHKOB, MOJEINEH, DJIEKTPOHHBIX U
CTPpYKTYpHBIX  ¢opmyia. IlpoBeneHne ONBITOB, WJUIIOCTPUPYIOIIUX MPUMEPHI  OKHUCIUTEIBHO-
BOCCTAHOBMTEJBHBIX Peakiiil (ropeHue, peakiiuy pa3ioKeHus!, COSTMHEHNU).

BemecTBo 1 XMMHYeCKas peakiusl.

[ToBTOpeHue u yriybieHHe 3HaAHMHM OCHOBHBIX pa3zenoB Kypca 8 kimacca. CTpoeHHE aTOMOB.
CBolicTBa aTOMOB XMMHMYECKHX 3JIEMEHTOB, MX KOJWYECTBEHHBIE M KAaYECTBEHHBIE XApPAKTEPUCTHKHU



(paguyc, SIEKTPOOTPULIATENBHOCTh, DSHEpPrus HoHu3auuu). [locienoBareabHOCTh — 3aMOJIHEHUS
AIIEKTPOHHBIX OpPOUTAJICH aTOMOB MaJIbIX NIepHOI0B. OCOOCHHOCTH 3aIr0JIHEHHS 3JIEKTPOHHBIX OpOuTasei
aTOMOB OOJIBIIMX Nepro10B. [leproanyeckas cucreMa XUMHUECKUX SJIEMEHTOB B CBETE NIPECTABICHUN O
cTpoeHuu aroma. CTeneHb OKUCIEHUS U BaJIEHTHOCTh. IIpencTaBienne o nepuoandeckoi 3aBUCUMOCTH
CBOMCTB XMMHYECKHUX 3JEMEHTOB (3JIEKTPOOTPULIATEIBHOCTh, OKHUCIUTEIbHO-BOCCTAHOBUTEIILHBIE
CBOICTBA, KUCJIOTHO-OCHOBHBIE CBOIICTBA OKCHU/JIOB U TMJIPOKCHJIOB) OT CTPOEHHUSI aTOMa.

Crpoenue BemecTBa. BemiectBa B TBEpIOM, >KMJIKOM M Tra3000pa3HOM COCTOSHUU. Buuabl
XMMUYECKOH CBSI3H: MOHHAS, KOBAJICHTHAS (HETOJISIPHAs, MOJISIpHAst); OOMEHHBIN U IOHOPHO-aKIIETITOPHBIN
MEXaHHU3M 00pa30BaHMsI KOBAJIEHTHON CBA3H. MeXMOJEKYIspHbIE B3aUMOJEHCTBUS (BOAOPOIHAS CBS3b,
cuibl Ban-nep-Baansca).

Tubl KPUCTANIMYECKUX PEUIETOK — AaTOMHAs, WMOHHAs, METAJUIMYECKas, MOJICKYJsIpHas — W
OCOOEHHOCTH UX CTPOEHHUs. 3aBUCUMOCTb CBOICTB BEIIECTBA OT THIA KPUCTAJUIMYECKOM PELIeTKH U BUIa
XUMHUYECKOH CBsA3U. OCHOBHBIE 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUECKUX PEaKIU.

Knaccudpukanuss XUMHUECKUX peaKkUUd M0 pPa3IuYHbIM IpHu3HaKaM (MO0 4YHCIy U COCTaBy
YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3PQEKTy, MO HW3MEHEHHIO CTENEHEH OKHUCIIECHUs
XMUMHMUYECKUX 3JIEMEHTOB, IO 0OpaTUMOCTH, [0 YYacTHUIO KaTajau3aTopa, 10 arperaTHOMY COCTOSIHHIO
pearupyronux BEIiecTB).

DneMeHTbl XUMUYECKOM TepMOJAMHAMUKH. DHEpreTrka XuMuieckux peakuuid. TenmoBoit adpdext
XUMUYECKON peakIu. JK30- U SHIOTEPMHUUYECKUE PEAKLIUH, TEPMOXUMUYECKHE YpaBHEHUs. 3aKkoH ['ecca
U €ro ciIeACTBUsA. BeIUMCIIEHNS 0 TEPMOXUMHUYECKUM YPaBHEHHUSIM.

[ToHATHE O CKOPOCTH XMMHUUYECKOW pEaKIMK. 3aKOH JEHCTBYIOIMX Macc. PaKkToOpsl, BIUAIOMINE HA
CKOPOCTh XMMHYECKOW peakiuu. DHeprus akTuBaiuu. [lonsarue o katanmmuze. @epmeHThl. HTHOUTOPEI.
[TonsiTe 00 0OpaTUMBIX U HEOOPATUMBIX XUMUYECKUX peakiusax. [loHsTHe 0 XuMu4eckoM paBHOBECHH,
npuniun Jle [larenbe. YcnoBus CMENIEHUS XUMHUYECKOrOo paBHOBecHs. DaKTOpbl, BIMSIOIIME Ha
COCTOSIHUE XMMHUYECKOTO paBHOBecHs. [IporHo3npoBaHMe BO3MOMXHOCTH IPOTEKAHUS XUMHYECKUX
MIPEeBPALEHUI B pa3IUYHBIX YCIOBUSIX HA OCHOBE MPECTABICHUN 00 N3YUEHHBIX 3JIEMEHTaX XUMUYECKOM
KWUHETUKH U TEPMOIUHAMUKHU.

OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE peakiUu. OKHUCIUTENbHO-BOCCTAHOBUTENIBHBIE CBOWCTBA
XUMHUYECKUX IJIEMEHTOB, 3aBUCHUMOCTb OT CTEIIEHN OKHUCIICHMS. BakHbIE OKHCIUTENN U BOCCTAHOBUTEH.
[lepmanranat xanus (xapaktepuctuka). CocraBieHHE YpaBHEHUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuil ¢ UCIOIb30BaHHEM METO/1a JIEKTPOHHOTO OanaHca.

ONEeKTpoNUTHYECKass  JMccolManus. XUMHUYECKHE  peakuud B pacTtBopax.  Teopus
ANIEKTPOJIUTUYECKOM Aucconamu. PactBopenne kak pu3nko-xuMmuueckuit npouecc. [lonstue o ruaparax
U KPUCTAJUIOTUAPATaX. DJIEKTPOJUTHl U HEAIEKTPOIUThl. KaTnoHbl, aHHMOHBL. MeXaHu3M IUCCOLMALINU
BEIIECTB C pA3IUYHBIM BHJIOM XuUMUYecKOoW cBa3U. CuiibHble W cialble 2eKTposiuThl. CTeneHb
JUCCOIMAlMK, KOHCTaHTa auccouuanuu. HMoHHOe mnpousBeaeHHE BOJbl. BoaopoIHbI mnoka3arenb.
WNuaukaTopel. DIEKTPONIUTAYECKAS TUCCOLMAINS KHUCIIOT, OCHOBAHUH U cosield. Peakiiy HOHHOTO 0OMeHa.
YcinoBust mpoTeKaHUsl peakiuii MOHHOrO oOMeHa. MoneKynspHbIe, MOJHbIE U COKPAIICHHbIE MOHHBIE
ypaBHeHus peakiuil. CBoiicTBa KHCIOT, OCHOBAaHMH M cCoOJeli B CBeTe MNpeACcTaBieHUNd 00
ANEKTPOJUTHYECKOW auccounannu. KauectBeHHble peakuumu Ha HOHBL. ['maponu3 cosnell. MonHble
yYpaBHEHUS THAPOJIN3A COJIEU. XapaKTep Cpelibl B BOAHBIX PACTBOpPAX COJIEH.

Oxcnepumenmanvhoe  usyyenue gewjecmé u - Aeienuti:  O3HAKOMIIGHHE C  MOJEISIMH
KPUCTANIMYECKUX PEIIeTOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HEMETAJJIOB (rpadura U aiaMasa),
CJIO’KHBIX BEIECTB (XJopunaa Hatpus). McciaenoBanue 3aBUCMMOCTH CKOPOCTH XUMHUYECKOM peakiyu oT
BO3JICUCTBUS PA3NUUHBbIX (DakTOpoB. ONBITHL, WIIIOCTPUPYIOLIHE OOPAaTUMOCTh XUMHUYECKUX pEaKIuil.
HccnenoBanue da€KTPOIPOBOJHOCTH PACTBOPOB, NMPOLECCA NUCCOLUALUU KUCIOT, LIEI0YEHd U COJIEH.
IIpoBeneHne ONBITOB, HIUTIOCTPUPYIOIINX IPU3HAKH TPOTEKAHUS peaKuii HOHHOro oOMeHa (0Opa3oBaHue
ocajika, BbIEJICHUE raza, oOpazoBaHue Bojbl). [IprMeHeHHe MHAMKATOPOB (JaKMyca, METUJIIOpaHXka U
¢beHondTanenna) A ONpeneNeHHs XapakTepa Cpelbl B pacTBOpax KHCIOT, OCHOBAHUM M coJieil.
[IpoBeneHue ONBITOB, WIUIFOCTPUPYIOLIUX IPUMEPHI OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUN
(ropeHue, peakMM pa3jiokKeHUs, COeUHEHus). Pacrio3HaBaHne HEOPraHMYECKUX BELIECTB C MOMOIIBIO



KAueCTBEHHBIX pEakKlMii Ha MOHBI. PellleHne 3KCrepuMEHTaIbHBIX 3a7au mo TemaMm: «OKHCIUTENIbHO-
BOCCTAHOBUTEJIbHBIE peaKIUny, «[ Mapoin3 coneiy, « IAEKTPOJIUTHIECKAs JUCCOLIHALIIS.

Hewmeranibl u uX coelMHEHUS.

OOmas xapakrepucTrka HeMeTaioB. OCOOEHHOCTH CTPOEHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB,
IIPOCTBIX  BELIECTB, awioTponus. OKHUCINUTENbHO-BOCCTAHOBUTEIbHBIE  CBOMCTBA  HEMETAJUIOB.
CpaBHHTEIIbHAS XapaKTEPUCTUKA COCTUHEHNUN HEMETAJIOB.

OOmias xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTE€pPHbIE CTEIECHU
okucnenus. CtpoeHue u GU3NYeCKre CBOMCTBA MPOCTHIX BEIIECTB — FAJIOT€HOB. XUMUYECKUE CBOMCTBA Ha
npuMepe xjopa (B3aUMOJCUCTBHE C METaJJlaMU, HEMETaJUlaMH, BOJIOH, IIeJouaMu). XJIOPOBOJOPO/I.
ConsiHas KUCTIOTa, XUMHUYECKUE CBOMCTBA, MOJTyYeHHUE, MpUMEeHeHue. JleficTBre Xjopa 1 XJI0poBOI0poaa
Ha OpraHu3M 4YejoBeKa. BaxHelmme Xmopuabl M WX HaxoxjaeHue B npupone. llonstue o
KHUCIIOPOICOAEP KAILIMX KHUCIOTaX XJI0pa U UX COJISX.

OO01as XxapakTepuCTUKa XUMHUECKUX 31eMeHTOB VIA-rpymnmbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u (U3nYecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOAa U
cepbl. AJUIOTPOIHBIE MOAU(PUKAIIMKA KUCIOPO/Ia U CEPhl. XUMUUECKHE CBOMCTBA CEPhl (B3aMOJICHCTBHE C
HEMeTaJlJlaMi, MeTaJlJlaMd, KOHUEHTPHUPOBAHHBIMH a30THOM U cepHoW Kkucioramu). CepoBoaopon,
CTpoeHHue, GU3NYECKUE U XUMUYECKHE CBOMCTBA (KUCIOTHBIE M BOCCTAHOBUTEIbHBIE CBOMCTBA). OKCHABI
cepbl KaK IMpeICTaBUTENM KUCIOTHBIX OKcuaoB. CepHuctas kuciora u ee coiu. CepHas KUCIOTa,
(u3UYecCKue W XUMHYECKHE CBOMCTBA (OOIIME KaK MPEICTAaBUTENs Kiacca KHUCIOT M CrenupUuIecKue).
Conu cepHOM KUCIOTHI. XUMHUECKHE PEAKIINH, JIeKaI1e B OCHOBE TPOMBIIIJIEHHOTO Croco0a MOoIydeHHUs
cepHoi kucnoThl. [lpeacTaBieHUss 0 XMMHUYECKOM MPOM3BOJACTBE W CBS3aHHBIX C HUM MPOQECCHUsX.
[IpuMeHenne cepHO KUCIOTHI U cynbdaToB. KauecTBeHHBIE peakiuu Ha CylnbGUT-, Cyabdua- u cymbdar-
aHMOHBL. HaxoxeHue cepbl U €e COEIMHEHNH B IPUPOJIE. XUMUYECKOE 3arpsI3HEHNE OKPYKAIOIIEH Cpe/ibl
COEIMHEHUSIMH Ccephbl (KUCIOTHBIE JOK/H, 3arpsi3HEHNE BO3/1yXa), CIIOCOOBI €ro MpeI0TBPaLIECHUS.

OO6mrast XxapaKTEepUCTHKA XUMUYECKUX deMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHHS. A30T, pacHpOoCTpaHEHHE B MpUpoje, (U3MUecKHe U XUMHUYECKUE
CBOMCTBA (B3aMMOJICHCTBHE C METAJJIaMH, BOJOPOJIOM, KHCIOpoJoM). KpyroBopor azora B HpHpOJIE.
AmMuak, ero (pu3nuecKkrie U XuMUYecKre cBOMCTBa (OKHCIEHHE, OCHOBHBIE CBOMCTBA BOJAHOTO PACTBOPA),
MIPUMEHEHHE U TMOJIyueHUe B Jab0paTopuu U MPOMBIIUIEHHOCTU. IOH aMMOHUS, TOHOPHO -aKLIETITOPHBIH
MexaHu3M ero oopazoBanus. Conu aMMOHUS, UX (PU3UUECKHE M XUMUYECKUE CBOICTBA (pa3ioKeHUE U
B3aUMO/ICHCTBUE CO 1Iej0YamMu), puMeHeHue. KauectBeHHas peakuusi Ha HOHbI aMMOHUS. OKCHJIBI a30Ta
(I, II, III, TV, V). A3oTucras xucioTa. A30THas KUCJIOTa, €€ IMOJy4YeHHE, (PU3NUECKHEe M XUMHUYCCKUE
CBOICTBa (00IIME KaK MPEJCTaBUTENs Kiacca KUCIOT U creuuduyeckue), npuMeHeHne. XUMUYEeCKHe
peaxiuu, Jiexaliue B OCHOBE MOJIYYECHUS a30THOM KHUCIOTHI B MPOMBIIUIEHHOCTH. HUTpaThl M1 HUTPUTHI.
KauecTBeHHbIE peakly HA HUTPAT- U HUTPUT-aHUOHBL. XUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOLIEH Cpelibl
COEIMHEHUSIMH a30Ta (KUCIOTHBIC 0K U, 3arPsI3BHEHUE BO3/1yXa, IOYBBI U BOJIOEMOB).

®docdop, amnorponHsie Moaudukanun dochopa (Oenwpiii 1 KpacHbId (ochop), pusmveckue u
XMUMHYECKHE CBOMCTBA (B3aUMOJICHCTBUE C METAJIIAMU, KUCIOPOOM, FaIOr€HaMU, KOHIIEHTPUPOBAaHHBIMU
a30THOM W cepHoil kucnotamu). Okcunsl ¢ocdopa (I, V), docdhopnas kucnora, ¢usznyeckue u
XMUMHUYECKHUE CBOICTBa, mosydyeHue. KauectBeHHas peakius Ha (ocdar-uonsl. IlpencraBnenus o
raiorenugax Gocdopa (LI, V). Ilonstre o MuHepadbHBIX yHAOOpeHUSX. A30THBIE, (GocopHbIE,
KOMILJIEKCHBIE YIOOpeHHs. XUMHUYECKOe 3arps3HEHHE OKPYXKAIOIIeH cpelbl COSAMHEHUSIMU a30Ta U
docdopa.

OO01as xapakTepucTUKa XUMHUECKUX 31eMeHTOB [VA-rpymnmbl. OcoOEHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTETIEHU OKHCIEHUS. YTIEpoJ, alIoTpomnHble MoauduKkanuu (rpadut, anmas, QynnepeH,
rpadeH, HAHOTPYOKH), (U3NYECKHE M XMMHYECKHE CBOMCTBA MPOCTHIX BEMIECTB (B3aUMOJEHUCTBUE C
MeTalJlaMi, HeMeTallJlaMH, KOHIICHTPUPOBAaHHBIMU a30THOM U cepHOW kucinotamu). [loHsiTHE 00
aacopbuuu. KpyroBopoT yrnepoma B mpupone. OKcuasl yriepona, uX (U3NYECKUE U XUMHUYECKHE
CBOWCTBa, JIEHCTBME HA JKHUBBIE OPraHM3MBI, MOIYyYEHHE M MPUMEHEHHUE. DKOJOTHYECKHUE MPOOIEMBI
atMocdepsl, cBs3aHHbIe ¢ okcuaoMm yriuepona (IV). YrompHas kuciota u ee coiu, Uux (U3NYECKUE U
XMMHYECKHE CBOWCTBA, NONydeHHe H NpuMeHeHue. KapOoHartbl, ruapokapOOHATBl, UX CBOWCTBA.



KavectBenHast peakuus Ha KkapOoHar-uoHbl. Vcmonb3oBaHue KapOOHATOB B OBITY, MEIHIIMHE,
IIPOMBIIIJIEHHOCTH U CEJILCKOM XO351CTBE.

[lepBoHauanbHble MOHATUS 00 OPraHMYECKUX BEIIECTBAX KaK O COEIUMHEHUSX YIJIepoja:
yrI€BOAOPOAbl (METaH, 3TaH, 3TUJIEH, alleTUIIEH), 3TaHOJI, INIMLEPHUH, YKCycHas KucioTa. IIpupoanbie
MCTOYHUKH YTIJIEBOJAOPOIOB (YroJib, IPUPOIHBIN a3, HePTh), MPOIYKTHI X MEPEPAOOTKH, UX POJIb B OBITY
U IpOMBIIUIEHHOCTU. [loHsATHE 0 OMOJIOTMYECKH BaXKHBIX OPraHMYECKHX BEIIECTBAX — JKUpaX, Oeikax,
YIJIEBOAAX — U UX POJIM B KU3HU 4esloBeKa. ENMHCTBO OpraHM4eCKUX U HEOPraHUYECKUX COETMHEHUM.

Kpemnunid, ero ¢pu3ndeckue 1 XMuMUIECKUE CBOMCTBA (B3aMMO/ICHCTBHE C METAJUIAMH, KHCIOPOAOM,
YIIEpoJOM, rajoreHamu), MoJydeHue U InpuMeHeHue. Poib kpeMHus B npupojae M TexHuke. Okcuj
kpemaus (IV), kpeMHUeBasi KUCIOTA, CHJIMKATHI: (PU3MUYECKUE M XMMHYECKHE CBOICTBA, MOIydEHHUE H
IIPUMEHEHHE B OBITY U NMPOMBIIUICHHOCTU. BakHeillne cTpouTenbHble MaTepuaibl: KepaMuKa, CTEKIO,
LIEMEHT, OeToH, »ene300eToH. [IpoGiieMbl 0e30MacHOrO MCIMOJIb30BaHUS CTPOUTENBHBIX MAaTEpHAlIOB B
MMOBCEAHEBHOW KU3HU.

Bop. OcobenHoctu crpoeHuss aroma. OOmue mnpeactaBieHUs O (U3MYECKUX U XUMHUYECKUX
cBolcTBax. bopHas kuciora.

Oxcnepumenmanvhoe usyuenue sewjecms u senrenutl: O3HaAKOMIIEHHE € 00Opas3laMu MPUPOTHBIX
xJopus10B (rasoreHuzioB). [IpoBeneHne OMBITOB, OTpaXaroMMUX (U3NYECKHE W XUMHUYECKHE CBOMCTBA
rajoreHoB U UX coeAMHEHU. M3ydueHne CBOMCTB COJITHOU KUCIOTHI. [IpoBeieHne KaueCTBEHHBIX PEAKIUIA
Ha XJOpuA-, OpOMUI- U MOTUA-WOHBI, U HAOIIOJEHHE MPU3HAKOB HMX MpoTekaHus. O3HAKOMIIEHHE C
oOpasmamMu cepsl M €€ MPUPOIHBIX coenuHeHuid. HaOmiomenme mporecca oOyriiMBaHUsS caxapa TOJ
NeMCTBHEM KOHIIEHTPUPOBAHHOM CepHOWM KHUCIOTHI. M3ydyeHune XHUMHYECKUX CBOMCTB pa30aBIIEHHOM
cepHOM KHcNOTHl. [IpoBeneHne KaueCcTBEHHBIX peakiui Ha CylbQua-, cyabGUT- U Cylb(aT-uOHBI, U
HaOIOZICHUE TTPU3HAKOB UX MpoTekaHus. O3HakoMIieHHe ¢ GU3MYECKUMHU CBOKMCTBaMH a30Ta, pochopa u
WX COeIMHEHUM, oOpa3iiamMu a30THEIX U (ochopHbIX yaoopenuit. [lomyuenue, cobupanue, pacrno3HaBaHUE
Y U3y4YEHUE CBOMCTB aMMHUaKa, M3y4eHHUEe CBOMCTB cosiell aMmMoHus. [IpoBeieHne KaYeCTBEHHBIX PEAKIIMI
Ha MOH aMMOHHUS, HUTPUT-, HUTpaAT- U pocdaT-uoHbI, U U3yUYEeHUE MPU3HAKOB UX MpoTekaHus. M3yuenue
B3aMMOJICHCTBUS KOHIIEHTPHUPOBAHHON a30THOW KHCIIOTBHI C MEJbI0, CBOUCTB (hOCHOPHON KUCIOTHI U €e
cosieii. O3HAKOMJIEHHME C MOJENISAMHM KPUCTAJUIMYECKUX pEIIeTOK aiMasa, rpapura u QyiiepeHa, ¢
MIPOLIECCOM a/ICOPOIMU PACTBOPEHHBIX BEIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPONCTBOM MPOTHBOrasa.
[Tonmyuenue, coOupaHue, pacrno3HaBaHHME U U3YUYE€HUE CBOWCTB yriekucioro rasa. [IpoBenenue
KaueCTBEHHBIX peaKlMii Ha KapOOHAT- U CUJIMKAT-UOHBI, U U3y4YeHUE MPU3HAKOB UX IMpoTekaHus. 3yuenue
B3aUMHBIX TpeBpalleHuii kapOoHaToB U TuApokapOoHaTOB. O3HaKOMIIEHHE ¢ O0pa3lamMu MPUPOIHBIX
KapOOHATOB M CUJIMKATOB, C MPOAYKIMEH CHIIMKAaTHON POMBILUIEHHOCTH. PelieHne skcrepuMeHTaabHbIX
3aza4 1o Teme «BaxHeilre HeMeTaIbl ¥ UX COSIUHEHUSD.

Mertaiibl U UX COeIUHEHUSI.

OO6mue cBoiictBa MeTtaimioB. OOmias XapakTepUCTHKA XMMUYECKUX 3JEMEHTOB — METAJUIOB Ha
OCHOBaHUHU WX ToJoxkeHus B llepuoanueckoil cucreme xumuueckux snemeHtoB .M. MenneneeBa u
cTpoeHusi atoMoB. Metamibl A- u b-rpynn. CtpoeHue mpocThIX BEIIECTB — METalIoB. MeTrainyeckas
CBS3b W METaJUIMYeCcKash KpUCTaiMdyeckas pemierka (MpUMUTHBHAS KyOuueckas, OOBEMHO-
LEHTPUPOBAHHAS KyOuueckas, rpaHeleHTPUPOBaHHAS KyOuyeckas, reKcaroHaiabHas
IUIOTHOYMAaKOBaHHAs). 3aBUCHUMOCTh (U3WYECKUX CBOMCTB METaNIOB OT CTPOCHHUS KPUCTAJUIOB.
DNEeKTPOXUMHUYECKUHM psii HampspkeHUM MmetamuioB. OOmIe XuMuYeckue cBoicTBa mertamioB. OOmue
crocoObl MOJYYEHUS! METANIOB, METAJUTYpIUs. DJIEeKTPOJIN3 pacIyIaBOB U PaCTBOPOB COJIeH Kak OJUH U3
cnoco0oB MoJydeHUs MeTauloB. [IoHATHE O KOPPO3UMH METAJIOB, OCHOBHBIE CHOCOOBI 3aIIMTHI UX OT
koppo3uu. CrutaBsl (cTanb, 4yryH, JIOpAIIOMUHUHN, OpoH3a). [IprMeHeHre MeTaioB U CIIJIaBOB B OBITY U
IIPOMBIIIJIEHHOCTH.

Mertannsl A-Tpymi.

[lenounsle Merauipl: nojiokeHue B Ilepumonmueckoil cucreme xuMmuueckux snemeHToB J[M.
MenneneeBa, CTpOEHHE UX aTOMOB, HaXOKJeHUE B npupoje. dusnueckne 1 XMMHUECKUE CBOICTBA (Ha
IpUMepe HATPHS U Kayus ), noiydeHue. OKCUAbI U TUAPOKCUABI HaTpUs U Kaius. [IpuMeHeHne menousbix
METaJJIOB M UX COEUHEHNN. brosornueckas posb HaTpUsl U Kausl.



[[leno4yHO3eMENbHBIE METAUIBI MAarHUM W KajlbUUi: IojokeHue B Ilepumommueckoil cucreme
xuMHueckux 3semenToB .M. MeHnneneeBa, CTpo€HHE HX aTOMOB, HAX0XKAEHUE B pupoae. Duzndeckue u
XUMHUYECKME CBOWCTBA MarHusi W Kaublus. BaxHeiiive coenuHeHUs] Kaabldsg M MarHusi (OKCHU],
TUAPOKCHJI, COJIM), CBOMCTBA, MpuMeHeHue. JKecTKocTh BOJABI M CIOCOObI ee ycTpanenus. KpyroBopot
KaJIBLIMS B IPUPOJIE.

AmoMuHMiL: nosiokeHue B [lepuoanueckoit cucremMe xumudeckux snemMeHToB 1.1, Menneneesa,
CTPOCHHUE aTOMa, HaX0XIeHUe B ipupoe. PU3nvecKkue 1 XMMUIEeCKUE CBOCTBA alFOMUHUSA. AM(OTEpHBIE
CBOICTBa OKCHJIA U TUAPOKCHIA antoMUHUs. [IpuMeHeHne antoMUHUS U €ro CILIaBOB.

Meramnel b-rpymm.

OO01as xapakrepucTrka MeTamioB b-rpynn (modounbIx noarpymi): nojoxenue B [lepuoauueckoit
cucreme xuMuueckux anemeHToB JI.M1. MenaeneeBa, 0cOOEHHOCTH CTPOEHUS aTOMOB. fIBJIEHUE «IIpOBaJIa»
AJIEKTpOHA Ha IMpHUMEpPE CTPOEHHUS aTOMOB XpoMma, Meau, cepebpa. BaneHtHele cocTosHus aromoB d-
3JIEMEHTOB, CTENEHH OKHCIIEHUS aTOMOB B COEIMHEHUSX. 3aBUCHMOCTb KHCJIOTHO-OCHOBHBIX CBOWCTB
OKCHJIOB M THJPOKCUIOB METAJIIIOB OT 3HAYEHUSI CTETIEHU OKUCIICHUS 2JIEMEHTA B CO€IMHEHNH (Ha TpUMepe
coenuHeHu xpoMa). [lepBoHauanbHbIE MPECTABIEHUS O KOMITJIEKCHBIX COETUHEHUSIX.

Menp u cepebpo: cTpoeHUE aTOMOB, CTENEHU OKUCIeHHs. OOIue KpaTKhe MpeJCTaBICHUS O
¢u3nyeckux M XUMHYECKUX CBOMCTBaX TMPOCTHIX BEIIECTB (B3aUMOJCICTBHE C KHCIOTaMU-
OKHUCIIUTENSIMH), 00 UX OKCUAX, THAPOKCUIAX U COJISIX, UX MpuMeHeHuH. [IpencraBienust 06 aMMHadYHBIX
KOMIUIEKcax cepedpa u Meau. KauecTBeHHBIE peakiini Ha KaTHOHBI Meu (2+) u cepebpa.

[uHk: cTpoeHHMe aToMa, CTENEHb OKUCIEHMS. XapaKTepUCTHKAa (U3NYECKUX U XUMHUYECKUX
CBOMCTB, NMpUMeHeHHe, amM(OTepHbIe CBOMCTBa OKCHIa M THApokcHuaa. KadecTBeHHbIE peakluu Ha
KaTHOHBI ITUHKA.

Xeneso: crpoeHume aroma, creneHu okucieHus. Haxoxnenue B mnpupoae. Pusnmyeckue U
XMUMHYECKHE CBOMCTBA XKene3a, IpuMeHeHne. buonornyeckas posb xene3a. OKCHUIbl, TUIPOKCHUIIBI U COTTU
xemnesa (II) u xenesa (III), ux cocras, cBoiicTBa U moydeHue. KauecTBeHHBIC peaKkIIny Ha KATHOHBI JKelie3a
(2+) u xene3a (3+). UyryH u ctanb — cIuiaBbl xene3a. [Ipon3BoACTBO UyryHa U CTajau. JKOJOTUUECKHE
po0JIeMbl, CBSI3aHHBIE C METAJUTYPrUY€CKHUMH MPOU3BOICTBAMHU.

Oxcnepumenmanvroe usydenue gewgecms u sgnenuti. O3HaKOMIIEHHE ¢ 00pa3liaMH METalioB U
CIUTAaBOB, WX (PU3UYECKUMHU CBOMCTBaMU. MOJEIMPOBAHNE METALTUYECKON KPUCTAUTMYECKON PEIICTKH.
N3ydeHue B3aMOICHCTBUSI METAIJIOB C BOJOM, C paCTBOPAaMU COJICH U KHCIIOT, UCCIIEIOBaHKE MPOLIECCOB
anektposnza pactBopoB xiopuga menu (II) m womgupma xamms, koppo3uu MertamioB. W3ydeHue
0COOCHHOCTEH B3aMMOJEWUCTBUSA OKCHUIOB Kbl U HATPHUs C BOJOM, WX THIPOKCUIOB — C OKCHUIOM
yrinepoaa (IV) m kucnoramu. M3ydeHue cBOWCTB KapOOHATOB M THUAPOKAPOOHATOB KaJbIUS, KECTKON
BOJbl. M3yueHue mNpoIEcCOB MONIy4YeHHUS THUAPOKCHAOB Kejle3a, UX XUMUYECKHX CBOMCTB. M3yuenue
MIPU3HAKOB MPOTEKAHMs KAYECTBEHHBIX PEAKIIMI Ha MOHBI (MarHus, KaJblius, aJJlOMUHUS, LIUHKA, JKele3a
(2+) m xene3a (3+), menu (2+). HaGmonenue u onvcaHue OKpalinBaHus IJIaMEHU HOHAMH HATPHUsI, KaJlus
u kaneius. MccnenoBanue amM@oOTepHBIX CBOWCTB T'HMAPOKCHAA alroMuHUS, Tuapokcuga xpoma (III) u
THAPOKCUAA IMHKA. PelieHue SKCIepUMEHTANbHBIX 3aJad mo Teme «Baxueiimme Metamibl U UX
COETUHEHUS.

XuMUS U OKpy>Karolias cpefa.

BemectBa u MaTepuanbl B MOBCEHEBHOM JKU3HU YelloBeKa. BakHeillne BeniecTBa 1 MaTepuabl,
obnactu ux npuMeHeHus. bezomacHoe UCNOIB30BaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas
MOMOIIb IPU XMMHUYECKUX OXKOrax M oTpaBieHHsX. HoBele maTepuaibl U TeXHOJOTUH. [IpuHIMIEBI
«3€JIeHOM XUMHM». XUMHUS U 310POBbE. 3HAUCHHUE U3YyYAEMbIX XUMUYECKUX AJIEMEHTOB U UX COCAUHEHUI
i GyHKIIMOHUPOBAHMS opraHu3Ma uyenoBeka. [loHsATHe O 310poBOM o00Opa3e >KHU3HH. XHUMHUYECKOE
3arps3HEHUE OKpYXarolled cpebl. DKOJIOTHYECKHEe MPOoOIeMbl, CBI3aHHbIE C COCAMHEHUSIMU YIiIepoJa,
a3oTa, cepsl, Tsokenbix MetanoB. [loustue o [1JIK. Ponb XxumMum B pemieHHH 3KOJIOTHYECKUX MPOOIeM.
DKcIepuMEHTAIbHOE U3YYeHHe BellecTB U sBNeHui: O3HaKOMJIEHHE ¢ 00pa3liaMi MaTepuasioB (CTEKJIO,
CIUIaBbl METAJJIOB, MOJUMEpHble Marepuainbl). OnpeneneHue KHUCIOTHOCTH MPUPOJHBIX  BOJI.
MoaenupoBaHue mporecca 00pa3oBaHMs KUCIOTHOTO J0X/Isl, U3y4e€HHE ero BO3JCUCTBUS Ha MaTepHalbl.

[ToBTOpeHue u 06001IeHNE 3HAHUI OCHOBHBIX Pa3/IelioB KypcoB 8-9 KaccoB.



Ilepuoguueckuit 3axkoH u Ilepuonmueckass cucTeMa XMMHUYECKUX DJIIEMEHTOB B CBETE
IIPEJICTaBICHUI O CTPOEHUS aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX 3JIEMEHTOB U UX
COeIMHEHUH B rieproax U rpynnax. CTpoeHHe BEIIeCTBa B TBEPIOM, )KUJKOM U Fa3000pa3HOM COCTOSTHUU.
Bunel xumuueckoil cBsi3u. 3aBUCUMOCTb CBOMCTB BEILIECTBA OT THIIA KPUCTAJUIMYECKOW PEIIETKH U BHIA
XUMUYECKOH cBsi3u. Knaccupukanus XauMU4ecKuX peakiuii o pa3inyHbIM npu3Hakam. [IporaosupoBanue
BO3MOKHOCTH IPOTEKAHNS XUMUYECKUX MPEBPALLEHUI B PA3JIMYHBIX YCIOBUAX HA OCHOBE IPEACTaBICHUI
XMMUYECKON KUHETUKH U TEPMOIMHAMUKHU. XMHUYECKNE PEAKIIMU B pacTBopax. ['mapoinus conent. Peakuun
OKHCIICHUSI-BOCCTAHOBJIEHHS. D1eKTpon3. CBONMCTBA KUCIIOT, OCHOBAHUM U COJIEH B CBETE IIPEJICTABICHHUH
00 PIEKTPOJIMTHYECKON AUCCONUAIINH U OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUSX.

Ilnannpyembie o0pa3oBaTesibHbIE Pe3yJbTATHI 0CBOEHUN Y4eOHOI0 MpeaMeTa « XuMus»
JInuHOCTHBIE Pe3yJbTAThI

JIngHOCTHBIE PE3yJbTAThl OCBOEHUS ITPOTrpaMMbl OCHOBHOTO OOIIIEr0 00pa30BaHMsl JOCTUTAIOTCS B
XoJle OOydeHUs XMMHUU B EIUHCTBE Y4YEOHOW M BOCIUTATEIHHOW IEATEIHLHOCTH 0O0pa3oBaTelbHON
OpraHu3alii B COOTBETCTBUU C TPATUIUOHHBIMU POCCHHUCKUMH COIMOKYJIBTYPHBIMH M JyXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMU, TPHUHSATHIMH B OOIIECTBE TMpaBWJIaMU MU HOPMaMU TOBEJCHUS U
CrOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHU S, CAMOPA3BUTHUSI U COITUATM3ALIMNA 00YJIArOIITUXCS.

JIn4HOCTHBIE PE3yAbTAThl OTPAKAIOT TOTOBHOCTH OOYYAIOIMIMXCS PYKOBOJICTBOBATHCS CHUCTEMOM
MTO3UTHBHBIX IEHHOCTHBIX OPUEHTAIMI M PACITUPEHHE OIBITA JACSITEIHPHOCTA Ha €€ OCHOBE, B TOM YHCIIE B
YacTHu:

1) mMaTpuOTHYECKOTO BOCIUTAHUS: MPOSIBJICHHE IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY
KyJIbTypHOMY, HaYYHOMY M HCTOPHUYECKOMY HACJICIMIO, MIOHUMAHUE 3HAYCHHS XUMUUYECKOW HAyKH H
TEXHOJIOTHH B )KU3HU COBPEMEHHOTO OOIEeCTBa, B Pa3BUTHH YKOHOMHUKH POCCHU 1 CBOETO pernoHa;

2) TpaXIaHCKOTO BOCIHTAHHS: TPEJACTABICHHE O COIMAIBHBIX HOpPMax H IpaBUJlax
MEKJIUYHOCTHBIX OTHOIIIEHUH B KOJUICKTHRBE, MMPOSBICHNE KOMMYHUKATUBHOM KYJIBTYPHI B pa3HOOOpa3HOH
COBMECTHOM JIEATEILHOCTH; CTPEMJICHHE K B3aMMOIIOHUMAHHIO U B3aHMOIIOMOIIIH B TIpoIiecce YIeOHOM 1
BHEYYEOHOM IEeATEIHLHOCTH; TOTOBHOCTh OIEHHWBATh CBOE IMOBEJCHUE M TOCTYIKH CBOUX TOBAPHIIEH C
MTO3HIIMN HPABCTBEHHBIX U MTPABOBBIX HOPM C YU€TOM OCO3HAHUS MOCIEACTBUI MOCTYIKOB;

3) ¢dopmupoBaHUs I[EHHOCTH HAy4yHOTO TIO3HAHUS: MHPOBO33PEHUECKHE TMPEJACTaBICHUS O
BEIIECTBE M XUMHUYECKOW PEaKIUH, COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKu U
HEOOXOIUMBIC JJIi TIOHMMaHUS CYHIHOCTH HAyYHOW KapTHHBI MHpA; OCO3HAHUE IIEHHOCTH HAYYHOTO
TTO3HAHMS JUIS Pa3BUTHSI KaXKJOTO YEJIOBEKAa U MPOU3BOIUTEIHHBIX CHJI OOIIECTBA B IIE€JIOM, POJIM M MECTA
HayKl «XHMHS» B CHCTEME HAy4YHBIX IPEACTABICHUH O 3aKOHOMEPHOCTSAX pPa3BUTHS IPUPOJIBI,
B3aMMOCBSI3SX YEJOBEKAa C IMPUPOJHON M TEXHOJOTHMYECKOM Cpeloi; TMo3HaBaTelbHAas MOTHBALUS M
WHTEpeC K OOYYCHHIO, TOTOBHOCTh M CIIOCOOHOCTh K CaMOPa3BUTHIO U CaMOOOpa30BaHUIO, K
HCCIIEIOBATENIbCKON JESITeTbHOCTH, K OCO3HAaHHOMY BBIOOpPY HAIpaBJICHUS W YPOBHS JalbHEHIIEro
oOyueHus;

4) BoCIIUTaHUS KYJIbTYPBHI 3J0POBbS: OCO3HAHUE IIEHHOCTH >KM3HH, OTBETCTBEHHOTO OTHOIIECHUS K
CBOEMY 37I0POBbIO, YCTAHOBKA Ha 3JJ0POBBIN 00pa3 KU3HHU, 0CO3HAHUE MOCIEACTBUIA U HEMPUITHUE BPEIHBIX
MpHUBBIUEK (YHOTpEONEHUSI alKOTOJs, HAPKOTHUKOB, KypeHHs), HEOOXOIUMOCTU COONIOIEHUS MpPaBUI
0€30MacHOCTH P OOpaIIEHUH ¢ XUMUYECKUMU BEIIECTBAMH B YU€OHBIX M KU3HEHHBIX CUTYaI[HUSIX;

5) TpynoBoro BocmuTaHus: (GOPMUPOBAHHUE [IEHHOCTHOTO OTHOIIEHUS K TPYAOBOM NEATEIbHOCTH
KaK €CTECTBEHHOW MOTPEOHOCTH 4YeNoBEeKa W K HCCIEI0BAaTENbCKONW JESITENThHOCTH KaK BBICOKO
BOCTpeOOBaHHOM B COBPEMEHHOM OOIIIECTBE; pa3BUTHE UHTEpeca K MpodeccusiM, CBI3aHHBIM C XUMHEH, B
TOM 4HcIIe K mpodeccusiM HaydHO# cdepbl, 0CO3HAHKNE BO3MOKHOCTH caMOpeaTn3alluu B 3Toi cdepe;

6) SKOJOTMYECKOro BOCHUTAHHS: OCO3HAHHME HEOOXOJUMOCTH OTHOIIEHHS K MPHPOJAE Kak
WCTOYHUKY JKM3HU Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHUS; OBBIIIEHUE YPOBHS SKOJIOTUYECKON KYIbTYPHI:
MpHOOpEeTEeHHE OMbITa TUIAHUPOBAHUS TIOCTYMIKOB W OIIGHKHM HMX BO3MOXKHBIX TMOCIEACTBUH s
OKpY’KaroIlei cpeibl; 0CO3HAHME TI00aTBLHOTO XapaKTepa IKOJIOTHUECKUX MTPOOJIeM U IyTeH UX PEIICHHS,
CIOCOOHOCTh MIPUMEHSITh 3HAHUS, TIOJydaeMble MPU U3YUYEHUU XUMUH, JJIs pElIeHUs 33a/a4, CBI3aHHBIX C
OKpYXalollled cpeoil; aKTUBHOE HEMpHUATHE ACHCTBUN, MNPUHOCIIIMX BpEl OKPYXKAWIIEH cpene;
OCO3HAHHE CBOEH POJM KaK TpaKJaHWHA U TOTPEOUTENs] B YCIOBHUSX B3aUMOCBSI3U TMPUPOIHOMU,



TEXHOJOTMYECKOM M COLMAJIbHOM Cpel; TOTOBHOCTh K YYAaCTHIO B MPAKTUYECKOW JEATEIBHOCTH
9KOJIOTUYECKON HAIIPaBICHHOCTH.
MeTanpeaMeTHbIe pe3yJabTaThl

MeranpeaMeTHbIe pe3yibTaThl OO0YYAIOIIUXCS, OCBOUBLIMX IMPOTPaMMy MO XUMHUHU OCHOBHOTO
obmiero o0Opa3oBaHMs, BKIOYAIOT: YCBOCHHE MEXAMCIUILTMHAPHBIX (MEXKIPEAMETHBIX) TOHSATHH,
OTPAKAIIIUX MaTepUaIbHOEC EJUHCTBO MHpPa M TPOIECC MO3HaHUs (BELIECTBO, CBOWCTBO, SHEPTHS,
SIBJICHUE, Hay4dHbId (pakT, 3aKOHOMEPHOCTb, THIIOTE3a, 3aKOH, Teopus, HaAOIIOIEHUE, HU3MEpPEHUeE,
WCCIe0OBaHUE, DSKCIEPUMEHT U JIpyrue); OBJAJICHUE YHUBEPCAIbHBIMU YYCOHBIMH JICUCTBUSIMU
(mo3HaBaTEILHBIMHA, KOMMYHUKATHBHBIMU, PETYJISTUBHBIMU ), BAXKHBIMH JJ1s1 IOBBITICHUS () ()EKTUBHOCTH
OCBOCHHUS COJIEp)KaHUsl ydeOHOro mpenMera, (HOPMHPOBAHHS KOMIICTCHIM, a TakKe IPOCKTHO-
HCCIIE0BATEIILCKON JIEATETLHOCTH O0YyJalomUXCcsi B Kypce XUMHH; CIIOCOOHOCTh MX HCIOJIb30BaTh B
y4eOHOM, M03HaBaTEIbHON U COI[MAIBHOM MPaKTUKE.

[To3HaBaTenbHBIE YHUBEPCATIbHBIE YUeOHbIE JEHCTBUS

baszoevie nocuueckue deticmeus:

- YMEHHUS HWCIOJIH30BaTh MPHUEMbI JJOTHYECKOTO MBIIIJICHUS TIPU OCBOCHUHU 3HAHUMU: PACKPHIBATh
CMBICJT XUMUYECKUX TMOHSITHN (BBIACNISATh UX CYIIECTBEHHBIC MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3H C
JIPYTUMH TTOHSATHSIMH ),

- aHAJIM3UPOBaTh, CpPaBHUBATh, 0000IIaTh, BBIOMpPATh OCHOBAHUSA Ui KilaccUPUKAUU W
CHUCTEMATH3aIlMl XUMUYECKUX BEMIECTB M XUMHYECKHUX PEAKIWH; yCTaHABJIMBATh MPUUYUHHO-
CJICJICTBEHHBIC CBSI3U MEXIY OOBEKTaMHU M3YYCHHS; CTPOUTH JIOTHYECKUE PACCYKJIEHUS (MHIYKTUBHBIC,
JETYKTHUBHBIE, TIO aHAJIOTHUN);

- mpejyiaratb KPUTEPUH U BBISBIATH OOIIME 3aKOHOMEPHOCTH W TPOTHUBOPEUUS B H3Y4aeMbBIX
mporeccax M SIBICHUSX; JEJaTh BBIBOJBI U 3aKITIOYCHUS; YMEHHUS TPUMEHSATH B MPOIECCE TMO3HAHMS
MOHATUSA (MPEIMETHBIE M METalpeAMETHBIC), CUMBOJUYCCKHE (3HAKOBBIE) MOJICIH, HCIOJIb3yeMbIC B
XUMHH, TpeoOpa3oBbIBATh MOJEIbHBIE NPEACTABICHUS — XUMUYECKHI 3HaK (CHMMBOJ DJIEMEHTA),
XUMHUecKas GopMylia U ypaBHEHHE XUMUUECKON peaklluy — IPU PEelIeHUH Y4eOHbIX 3a1a4; C yUeTOM 3THX
MOJENBHBIX IPEJICTABICHUN XapaKTepU30BaTh U3yYaeMble XMMUUECKHE BEIIECTBA U XUMUUYECKHE PEAKIINH.

baszosvie uccneoosamenvckue oeticmeusi:

- YMEHHUS NPUMEHATHh METOJAbl HAay4yHOTO MO3HAHMS BELIECTB U SIBJICHUNW Ha SMIUPUYECKOM U
TEOPETUYECKOM YPOBHSAX B YUeOHOM 1MO3HABATEIHHON U MPOEKTHO-UCCIIEI0BATENBCKON IS TENbHOCTH;

- YMEHHUS HCHOJb30BaTh IIOCTABJICHHBIE BOMPOCH B KAauyeCTBE HMHCTPYMEHTA IIO3HAHUA H
CaMOCTOSITEJIbHO CTAaBUTh BOMPOCHI; aHAIM3UPOBATh (DAKThHI, BBIABIATH M (POpPMYIHpOBaThH MpOOIEMY,
OTpEeNATh 1eNIb U 3a/1a4l, COOTBETCTBYIOIIME PEUICHUIO MPOOJIeMbl; IMpeaiaraTh OMUCATENbHYIO WU
O0OBSCHUTEIbHYIO TUIIOTE3Y U OCYILIECTBIISITH €€ MPOBEPKY;

- YMEHHUS NPOBOJAUTH HM3MEPEHUS HEOOXOIMMBIX MapaMeTPOB, BBIYUCICHHUSA, MOJEIUPOBAHUE,
HaOIOICHUS U SKCIIEPUMEHTHI (pealibHbIE U MBICIIEHHBIE), CAMOCTOSITETFHO TPOTHO3UPOBATH PE3YIbTATHI,
dbopmynupoBarh 0000IIEHUS M BBIBOABI MO pe3ylbTaTaM MPOBEIECHHOTO OIbITa, HCCIEIOBAHMUS,
COCTaBIISATh OTYET O MPOJIeTIaHHON padoTe;

Paboma ¢ ungopmayueti:

- YMEHHsS OPHEHTHUPOBATHCS B PA3IMYHBIX HCTOYHHMKAX HHPOpMAnuM (HAYYHO-TOMYyJspHAas
JTUTepaTypa XUMUYECKOTO COJIEpIKaHUs, CIIPaBOUHBIE TOCOOUS, pecypchl HTepHeTa);

- aHanu3UpoBaTh MH(MOPMALMIO U  KPUTHUUECKH OIEHHBaTh €€ JIOCTOBEPHOCTh H
HEMPOTUBOPEUYNUBOCTh, OTOMPATh U UHTEPIPETHPOBATh UH(POPMALINIO, 3HAYUMYIO Ui pelieHus: yueOHOoi
3a/1a4u;

- YMEHHUS MPUMEHSATh Pa3NMYHbIE METOIbl M (HOPMYIUPOBATH 3AMPOCHl MPHU TMOUCKE U OTOOpPE
nHdopManuu, He0OXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4;

- HCIOJIb30BaTh WH(GOPMAIMOHHO KOMMYHUKATHUBHBIE TEXHOJOTHMH W PAa3IUYHbIE TOHUCKOBBIE
CUCTEMBI; CaMOCTOSITEIbHO BBIOMPATh ONTHUMANBHYIO (opMy mpencTaBieHus HHPOPMAIUH (CXEMBI,
rpaduKy, 1uarpaMMbl, TaOIHIIbI, PUCYHKU U IpYTHe (OPMBI);

- YMEHHUS UCII0JIb30BAaTh HAYUHBIH S3bIK B KAYECTBE CPEACTBA pabOTHI C XUMHUYECKOH HH(OpMAITHEil;

- MPUMEHSATh MEXIPEIMETHbIE 3HAKH U CUMBOJIBI, (hOpMyIbl, aOOpeBUATyphl, HOMEHKIATYPY,
HCIO0JIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATTISITHOCTH.



Kommynukamuenvie ynueepcanvhuie yuednvie 0etcmeusl:

- yMeHHUs oOmeHus (MMCbMEHHOW M YCTHOW KOMMYHHMKALIMH): IPEICTABIATH IOJyYCHHBIC
pe3yJIbTaThl I03HABATEIBHOMN JESITEIbHOCTH B YCTHBIX M IMCbMEHHBIX TEKCTaX;

- MyOJMYHO BBICTYINATh C MPE3EHTALUEH PEe3yIbTaTOB BBHIOJHEHUS XUMUYECKOTO SKCIIEPUMEHTA
(MccnenoBaTenbCKOM Tab0PATOPHON WITH TPAKTHYECKON pabOThI, yueOHOTO MPOEKTA);

- B X0Jie Auajora U (W) AUCKYCCHH 33/1aBaTh BOIIPOCHI [0 00CYKJaeMOil TeMe U BBICKA3bIBATh
uzaeu, GopMyIupoBaTh CBOM NPEIIOKEHHS] OTHOCUTENIFHO BBIMTOJHEHHS TPEAJIOKEHHOHN 3a]au; YMEHHS
y4eOHOTO COTpYIHUYECTBa (TPYyNIIOBas KOMMYHHKAIMS): y4acTBOBATh B TPYNIOBBIX (popmax paboOThI:
TUTAHUPOBATh OPraHU3ALNI0 COBMECTHOM PabOTHI, OTPEACISATh CBOIO POJIb, PACTIPENENIATh 33/1a4l MEKTY
YJIEHaMU TPYIIIIbI;

- BBIIIOJIHATDH CBOIO YacTh pabOThl, KOOPAUHUPOBATh CBOU JAECUCTBUSA C AEUCTBUSIMU JPYTUX YJICHOB
KOMaH/Ibl, OTIPEAETATh KPUTEPHUH 10 OLIEHKE KaueCTBa BHIMOJIHEHHOMN pabOThI;

- pemaTh BO3HUKAOIIKE MPoOIeMbl HA OCHOBE ydeTa O0IMX HHTEPECOB U COTJIACOBAHUS MO3UIIH,
y4acTBOBAaTh B OOCYXKJEHHUH, OOMEHE MHEHHUSMH, «MO3FOBOM HITYpMe» M Jpyrux dopmax
B3aUMOJICHCTBUS.

Pezynamusnvle ynusepcanvhvie yuebnvle Oeucmeusi.

- OBJIQJICHUE YHHUBEPCAJIbHBIMM YYEOHBIMM PETYISTHUBHBIMU JIEHCTBUSMHU BKIIIOYAET pPa3BUTHE
CaMOOPraHu3allii, CaMOKOHTPOJI, CaMOKOPPEKIMH, B TOM 4YHCJIE: YMEHMs pelaTh YydeOHble U
HCCIIeIOBATENIbCKHUE 3a]aul: CaMOCTOSITEIbHO BBIOMpATh crioco0 pelieHus: yueOHo 3a1a4un (CpaBHUBATh
HECKOJIbKO BapUaHTOB pEIIeHMs, BbIOMpaTh HauboJiee NOIXOIAMUNA € YYETOM CaMOCTOSTENbHO
BBIJITIEHHBIX KPUTEPUEB), IUIAHUPOBATh CBOIO pabOTy MpHU PElIeHUH Y4eOHOW MM UCCIIE0BAaTEIbCKOM
3a/lauM; Ha OCHOBE IOJYYEHHBIX Pe3yNbTaToOB (GOPMYyIUpOBaTh 0OOOIIEHHS U BBIBOJIbL, TPOIrHO3UPOBATD
BO3MOXHOE€ pa3BUTHE TIPOIIECCOB; aHAIU3UPOBATh pE3YJIbTAaThl: COOTHOCUTH CBOM JIEHCTBUSL C
IUIAHUPYEMBIMH PE3YJIbTaTaAMHU, OCYIIECTBIIATh CAMOKOHTPOJIb JESITEIbHOCTH; KOPPEKTUPOBATh CBOIO
JeATeNbHOCTh HA OCHOBE CaMOaHaJIN3a U CaMOOLIEHKHU.

IIpeameTHbIe pe3yabTaThI

[IpenmeTHble pe3ynbTaThl OCBOSHMSI IPOrpaMMbI [0 XMMHHM OCHOBHOT'O 00Iero o0pa3oBaHUs Ha
yri1yOJeHHOM YpPOBHE MMEIOT OOIlee COAEp KaTeNbHOE AP0 C MPEIMETHBIMU pe3yiabTaTaMu 0a30BOrO
YPOBHSI, COTJIACOBaHbI MEX 1y COOOM, YTO MO3BOJISET PEaIn30BbIBATH YIIyOJCHHOE U3yUeHHE KaK B PAMKax
OTJEJIbHBIX KJIACCOB, TAaK M B paMKaX peaJln3alluy UHANBUYAIbHBIX 00pa30BaTeIbHbIX TPACKTOPHIA, B TOM
qucie UCHOJb3Yys CETeBOE B3auMoJeicTBUE opraHusanuu. Ilo 3aBepuieHuM peanusanuu IporpamMMbl
yri1yOJeHHOTO YpOBHs, 00yJarolyecs CMOTYT JAeTalbHee OCBOUTh MaTepHall, OBJIAJETh PaCIIMPEHHBIM
KpPYroM IOHATHI U METO/I0B, pelliaTh 3a/1aun 00siee BBICOKOTO YPOBHS CII0KHOCTH.

IIpenmeTHble pe3ysnbTaThl BKJIHOYAIOT: OCBOCHHME OOY4YarOIMMUCS HAyYHBIX 3HAHUH, YMEHUH U
croco0o0B JIeHCTBHI, OCHOBBI HAYYHOTO MBIIIJICHHS; BUbI AECATEIbHOCTH 110 MOJYYEHUIO0 HOBOI'O 3HAHMUS,
€ro MHTEpHpeTalyy, NpeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX U PEaJIbHBIX KU3HEHHbIX
YCIOBHAX; 00€CIIEUNBAIOT BO3MOXHOCTbD YCIICIIIHOTO 00Y4eHUs Ha CIEYIOIIEM YpOBHE 00pa30BaHUsl.

K koH1y 00y4eHus B 7 Kjlacce IpeIMETHbIE Pe3yNbTaThl JOKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y
oOyyJaromuxcs yMeHH:

- XapaKTepUu30BaTh OCHOBHBIE METO bl TO3HAHUSA: HAOIIO/IEHUE, U3MEPEHUE, IKCIIEPUMEHT;

- OINUCBIBATh CBOWMCTBA TBEPJBIX, KUAKHX, I'a3000pa3HbIX BEIIECTB, BBIIENAS UX CYIIECTBEHHbIE
MIPU3HAKH;

- PacKpbIBaTb CMBICI OCHOBHBIX XHMHYECKHUX MOHITHH «aTOM», «MOJIEKYNIa», «XMUMHUYECKUN
IIEMEHT», «IIPOCTOE BELIECTBO», «CII0KHOE BEILIECTBOY,

- PacKpbIBaThb CMBICI 3aKOHOB COXpPaHEHMsSI MacChl BELECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIDHOM TEOPHH;

- pa3nuyaTh XUMUYECKHUE U (PU3NUECKUE SIBICHMUS;

- Ha3bIBaTh XMMHUYECKUE DIIEMEHTHI;

- OIPEETATh COCTAB BEIIECTB M0 UX (popMysiam;

- Ha3bIBATh [IPU3HAKHU U YCIIOBUS IPOTEKAHNS XUMUUECKUX PEAKIUI;

- BBIABIATH IPU3HAKH, CBUJETENBCTBYIOUIME O IPOTEKAHMM XUMUYECKOM PEAKIUH IIPU
BBINIOJIHEHUM XUMUYECKOIO OIIbITA;



- coOroaTh MpaBuIiia 6€301acHoi paboThI PH MPOBEACHUH OIBITOB;

- TI0JIB30BATHCS J1a00OPATOPHBIM 000PYIOBAHUEM H TIOCYOM;

- BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYIAPHYIO U MOJIIPHYIO MAacChl BEIIECTB;

- BBIYMCIIATH MacCOBYIO JIOJI0 XUMHUYECKOTO 3JIEMEHTa N0 (hopMyIie COCTUHEHUS;

- pacKpbIBaTh CMBICII IOHSTUS «PACTBODPY;

- BBIYUCJIATH MAaCCOBYIO JIOJIF0 PACTBOPEHHOI'O BELIECTBA B PACTBOPE;

- IIPUTOTOBJISITH PACTBOPBI € ONPEIEIICHHON MAaCCOBOM JI0JIE PAaCTBOPEHHOIO BEILIECTBA;

- HCIIOJIb30BaTh HpI/IO6peTCHHI)Ie SHAaHUA 4 OKOJIOTUYCCKM TI'paMOTHOI'O IIOBCACHUA B
OKpYKarollen cpere;

- UCIIOJIB30BaTh HpI/IO6peTCHHI)Ie KIIFOYCBBIC KOMIICTCHI WU IIPH BBIIIOJJHCHUH IIPOCKTOB U y‘I€6HO-
MCCIIEI0OBATENILCKUX 3aJ1a4 110 U3yYEHUIO CBOMCTB, CIIOCOOOB MOJTYYEHUS M PaCIiO3HABAHMS BEIIECTB;

- 00BEKTUBHO OIICHUBATh I/IH(l)OpMaHI/II-O 0 BCHICCTBAX U XMMHUYCCKUX ITPOLECCAX;

- KPUTHYECKH OTHOCHUTBCS K IICEBJOHAY4YHOW HHGOpPMAIMK, HETOOPOCOBECTHOM pEKIaMe B
CpeacTBax MaccoBOM nHpopmanuu;

- OCO3HaBaTb 3HAYCHUC TCOPCTHUYCCKHUX 3HAaHUM MO0 XUMHUH JJIsL HpﬂKTH'—ICCKOfI JACATCIIbHOCTH
YeJI0BEKa;

- CO3JaBaTb MOJCIW W CXCEMbl I PCIICHUA y‘Ie6HI>IX 1 IIO3HABATCJIbHBIX 3aJa4d, ITOHUMAaThb
HEOOXOIMMOCTh COOMIOZCHUST TPEANHUCAHHM, TMpeaiaraéMblX B HHCTPYKIUAX IO HCIOJIH30BAHUIO
JIEKapCTB, CPEACTB OBITOBOM XUMUU U JIP.

K konmy oOydenust B 8 kiacce mpeIMETHBIC PE3yNbTaThl Ha YIIIYOJICHHOM YPOBHE JOJDKHBI
oTpaxarb chOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

- pacCKpbIBaTb CMBICJI OCHOBHBIX XUMHYCCKUX TOHSATHM: aTOM, MOJICKYJA, XUMHYECKHI JJICMCHT,
MeTajl, HeMeTall, aJJIOTPOIus, MPOCTO€ BEIIECTBO, CJOXKHOE BEIIECTBO, CMECh (OJHOpPOAHAs U
HEOJTHOPOJIHAsA), BAJICHTHOCTh, OTHOCUTEJIbHAS aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJIIpHAsl Macca, MaccoBas J0JI XMMHUYECKOIO 3JIEMEHTa B COEJUHEHUH, MOJIAPHBIN 00BEM,
OTHOCHTEJIbHAS MJIOTHOCTh I'a30B, OKCUJ, KUCIOTa, OCHOBAHUE, COJIb, aM(OTEPHBIM OKCHJ, aM(pOTEPHBIH
THJIPOKCU, XMMHUYECKas peaKiysl, KIacCu(PUKaLNs pEaKMi: peaKI[1 COEANH €HU, peaKI[UK pa3JIoKeHus,
pEaKIMU 3aMELIeHUs, PeaKLiuu 0OMEHa, IK30- U SHIOTEPMHUUECKUE PeaKiH; TeIUI0BOM 3(h(ekT peakuuy;
AP0 aToMa, IEKTPOHHBIN CJIOM aToMa, aTOMHast OpOUTalIb, painyC aTOMa, XUMHUYECKasi CBS3b, MOJIApHAsI
U HETOJIIpHAs KOBAJICHTHAS CBSA3b, HOHHAS CBSA3b, MOH, KATUOH, aHUOH, PAaCTBOP, MACCOBas J0JIs BEIECTBA
(mpoLileHTHasE KOHLEHTpalMs) B PACTBOpPE, MOJIApHAs KOHLEHTpalus BElIeCTBA B  PacTBOPE;
3JIEKTPOOTPHULATEIBHOCTh, CTENEHb OKHCICHMS, OKHUCIUTEIM M BOCCTAHOBUTEIHM, OKHUCJIEHUE WU
BOCCTAHOBJICHHE, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, METO/1 JJIEKTPOHHOTO OasaHca;

- WUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUUECKUX IMOHATUN U IPUMEHSTh 3TH NOHATUS IPU
ONMCAaHUHU BEIIECTB U UX IIPEBPAILECHUI];

- HCIOJIb30BaTh XUMHUYECKYK0 CHUMBOJIMKY JUIl COCTaBJI€HUS (OpMYN BEILECTB U ypaBHEHUH
XUMUYECKUX peaKIHii;

- ONpe/EeNATh BAJIEHTHOCTb aTOMOB JIEMEHTOB B OMHApHBIX COEAMHEHUSX, CTENEHb OKHUCICHUS
3JIEMEHTOB B OMHAPHBIX COEANHEHUSX, IPUHAICKHOCTD BEIIECTB K OINPEICIEHHOMY KJlaccy COeIMHEHHH
1o opmyrnam, BUIbl XMMUUECKOH CBSA3U (KOBAJEHTHOW U MIOHHOM) B HEOPraHUYECKUX COEIMHEHUSX;

- pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHMsS MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
Ilepuoguueckoro 3akona [I.MI. MenzaeneeBa, aTOMHO-MOJIEKYJISIPHOW TEOpUH, 3aKOHA ABOraJpo M €ro
CIIEZICTBUHM, TPEICTaBIEHUI O HAayyHBIX METOJaX IO3HAaHUSA, B TOM YHCIE SKCIEPUMEHTANbHBIX U
TEOPETUYECKUX METO/IaX UCCIIE0BAaHNUS BEIIECTB U N3YUYEHUS XUMUUECKUX PEAKLIN;

- IEMOHCTPHUPOBATh IOHUMAHUE NEPUOANUECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX AIIEMEHTOB OT
ux mnoyoxeHuss B Ilepuoandeckoil cucreMe: ONMHMCHIBaTh M XapaKTE€pU30BaTh TaONIU4YHYIO (GopMYy
[lepuoanyeckoit cucTeMbl XMMHYECKMX OHJIEMEHTOB: pPa3MyaTh MOHATHS «rjaBHas noArpymma (A-
rpymnmna)» u «moboyHas noarpymnmna (b-rpymnmna)y, «mainble Nepruoibl» 1 «OO0JIbIINE EPUOJIBD», COOTHOCUTD
0003HaueHHsl, KOTOpble UMeloTcst B Tabnuie «lleproguueckas cucteMa XUMUYecKUX aieMeHToB J[.M.
MeneneeBay, ¢ YUCIOBBIMU XapaKTEPUCTHKAMHM CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M
3apsia sapa, oolIee YMCIo IEKTPOHOB U pacipeiesieHne UX 0 IEKTPOHHBIM CIIOSM);



- OOBSCHATH CBs3b TOJIOXKEHHUS djeMeHTa B llepuoaudeckoil cucreMe C pacmpeeieHueM
AJIEKTPOHOB TI0 SHEPTETUICCKUM YPOBHSIM, TIOTYPOBHSIM U OpOUTAJISIM aTOMOB TIEPBBIX YETHIPEX MTEPHOIOB;
KIIACCU(PUITUPOBATH XUMUYECKUE FTIEMEHTHI, HEOPTAaHMYECKUE BEIIECTBA, XUMHUECKUE PEAKIIUHU (TI0 YUCITY
Y COCTaBY YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, IO TEIUNIOBOMY 3P PEKTY);

- XapakTepu3oBaTh (OMHUCHIBATh) (PU3UYECKHE M XMUMHYECKHE CBOWCTBA MPOCTBIX M CIOMKHBIX
BEIIECTB: KUCIIOPOJA, BOJOPOIA, BOJBI, OOIIME XUMUYECKUE CBOWCTBA OKCHJIOB, KHCIIOT, OCHOBaHHHA U
COJIeH, TCHETHYECKYI0 CBSI3b MEXKIy HHUMH, IOATBEPXKIas NPHUMEpPaMH MOJICKYJISIPHBIX YpaBHEHUI
COOTBETCTBYIOIIUX XUMUYECCKHX PEAKIIHIA,

- OIMCBIBATh POJIb KHCIIOPO/Ia, BOJOPOIA U BOJBI B IPUPOJIHBIX MPOIIECCaX, B KUBBIX OPraHU3MaX,
WX TIPUMCHEHHUE B PA3IMYHBIX OTPACIISAX MPOMBIIUICHHOCTH, BO3MOYKHOE HCIIOIH30BAHIE B COBPEMEHHBIX
TEXHOJIOTHUSX;

- OOBSCHATH W TIPOTHO3UPOBATH CBOWMCTBA BEIIECTB B 3aBUCHMOCTH OT MX COCTaBa U CTPOCHUS,
BO3MOYHOCTH TIPOTCKAHUS XUMUYCCKUX MTPEBPANICHUIA B PA3TUYHBIX YCIOBUSIX;

- BBIYHUCIIATH OTHOCHTEIHHYIO MOJICKYJISIPHYIO M MOJISIPHYEO MacChl BEIIECTB, MOJISIPHYIO MaccCy
CMECH, MOJIBHYIO JIOJIF0 XUMHUYECKOTO DJIEMEHTA B COCTUHEHUH, MACCOBYIO JIOJIFO XUMUYECKOTO DIIEMEHTA
1o hopMyJie COSTMHEHUS, HAXOJUTh IPOCTEHITYIO (POPMYITY BEIIECTBA TI0 MACCOBBIM HJIM MOJIBHBIM JIOJISIM
3JIEMEHTOB, MAaCCOBYIO JIOJIO BEIIECTBA B PAaCTBOPE, MOJSIPHYIO KOHIICHTPAIMIO BEMIECTBA B PAcTBOPE,
MIPOBOJIMTH PACYETHI 110 YPABHCHHSIM XUMUICCKOUW PEAKIIHH;

- MPUMECHSITH OCHOBHBIE OTICPAITUU MBICIIUTEIBHON JISATSIIBHOCTH — aHAJIN3 U CHHTE3, CpaBHEHUE,
00001IeHNE, CHUCTeMAaTU3aIMI0, KIAcCU(DHUKAIMIO, BBISBICHUE MPUYMHHO-CIEACTBEHHBIX CBS3€H — IS
W3YYCHHS CBOWCTB BEIIECTB W XHMHUYECKUX PEAKIMA, €CTeCTBEHHO-HAyYHBIC METOJBI ITO3HAHUS —
HaOJIO/ICHUE, U3MEPCHHE, MOJICITHPOBAHUE, SKCIICPUMEHT (PealIbHbI M MBICIICHHBIH) — JUISI OCBOCHUS
y4e0HOTO COJACPKAHMS; PACKPBIBATH CYNTHOCTH IPOIECCOB OKHCICHUS M BOCCTAHOBJIICHHS, COCTABISATH
YpaBHEHHSI TPOCTHIX OKUCIUTEIFHO-BOCCTAHOBHUTEIILHBIX PEAKIMi (METOIO0M 3JIEKTPOHHOTO OaaHca);

- YCTaHaBIMBATh CBSI3U MEXK]y peallbHO HAOIIOTaeMBIMU XUMUYECKUMU SIBIICHHUSIMU U TIPOLIECCAMM,
MPOUCXOISIIIIMMUA B MaKpO- ¥ MHUKPOMHUPE, OOBSCHATh MPUYAHBI MHOTOOOpa3usl BEIIECTB, COOTHOCHUTH
XAUMUYECKHE 3HAHUSI CO 3HAHUSMU JIPYTUX YICOHBIX IPEAMETOB;

- coOmomarhk mpaBmiia Oe3omacHOW pabOTHI B J1a0OPATOPUU MPU HCIOJIB30BAHUU XHMHUYECKOU
MOCYIIBI U 000PYIOBAHMS, & TAKKE IMPABHJIA OOpAIEHHS C BEECTBAMU B COOTBETCTBUU C HHCTPYKIIMSIMH
BBITIOJTHEHUS JTAOOPATOPHBIX OIBITOB M MPAKTUYECKUX PAOOT IO MOIYYSCHHIO U COOUPAHHIO ra3000pa3HbIX
BelecTB (BOAOPOAAa M KHCJIOPOJa), NMPHUTOTOBIICHHIO PACTBOPOB C OIPEICICHHOW MacCOBOHM IOJEH
pPacTBOPEHHOTO BEIICCTBA, PEIICHUIO O3KCIIEPUMEHTAIBHBIX 3a1a4 1Mo TeMe «OCHOBHBIC KIIAcChI
HEOPraHUYeCKUX COCTUHCHUN;

- JIEMOHCTPUPOBAaTh BJIAJICHUE OCHOBAMH XHMHUYECKONH TPAMOTHOCTH, BKIIOYAIONICH YMEHUs
0e301macHOTO OOpalleHHs C BEIIECTBAMH, HUCIOJIb3yeMbIMH B TIOBCEJHEBHOW JKWU3HHU, a TaKKe 3HAHUE
MIPABHJI MOBE/ICHUS B LEJSIX COSPEKEHUS 3I0POBbS U OKPY)KAIOIICH CPEIBI.

K koniy oOyuenuss B 9 kiacce mpeIMETHbIC Pe3yJbTaThl Ha YIIyOJIEHHOM YPOBHE JIOJDKHBI
oTpakaTh C(OOPMUPOBAHHOCTD y O0YUAIOIIUXCS YMCHHU:

- pacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKUX MOHITUNA: XUMUYCCKUN DIIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHUOH, 3JIEKTPOOTPHUIIATEIBHOCTh, CTCIICHh OKUCIICHUS, XMMUYECKAs PEaKIus, TEIJIOBOU
3P PEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM, PACTBOP; AIIEKTPOJIUTHI, HEIJICKTPOIIHUTHI, SJCKTPOIUTHYCCKAS
JMICCOLIMAIMS, PeaKlUd HOHHOTO OOMEHa, THAPOJM3 COoJiel, OOpaTUMble U HEOOpaTUMbIC PEAKIIUU,
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAaKI[UH, OKUCIUTEIb, BOCCTAHOBUTENb, OKHUCIEHUE U
BOCCTaHOBIIEHHUE, AIIEKTPOJIN3, AIJIOTPOINHUs, aM(pOTePHOCTh, XUMHUYECKasi CBS3b (KOBaJCHTHAs, MOHHA,
MeTaJTn4yeckasi), MeXMOJIEKYIsIpHble B3aUMOJEUCTBUS (BOJOPOAHAS CBs3b, CUJbl Ban-nep-Baanbca),
KOMIIJIEKCHBIE ~COCIUHEHUS, KpPUCTANIMYECKUEe pemeTkd (MpUMHUTHUBHAs KyOuueckas, OOBEMHO-
[EHTPUPOBaHHAS KyOuueckas, rpaHeleHTPUPOBAHHAS KyOuyeckas, reKcaroHajibHas
IUIOTHOYMAKOBaHHAs), KOPPO3Wsi METAJIOB, CIUIABBl; CKOPOCTh XHMHUYECKOW peakluu, KaTalus,
XMUMHUYECKOE PaBHOBECHE, PIEMEHTHI XUMHUECKON TePMOJIMHAMUKN KaK OJHOU U3 TEOPETUYECKUX OCHOB
XUMHH; TIpeieTbHo nomyctumast kormnentparws (I11K);



- WLTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHITHI U MPUMEHSTH ITH MOHSATHS TPU
ONMCAHMUU BEIECTB M MX IPEBpAILLEHUMN; HCII0JIb30BATh XUMHUYECKYIO CHUMBOJIUKY Ul COCTaBJICHUS
(hopMyIT BEIIECTB ¥ YPABHCHUN XUMHYECKHUX PEAKIIHIA;

- OIpeleNsTh BAJIEHTHOCTh U CTENEHb OKUCIEHMSI XUMHUYECKHX 3JIEMEHTOB B COCIUHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTh BEIIECTB K OINpPEeIEHHOMY KJIaccy COeAMHEHHH 1mo (Gopmynam,
BUJIbl XUMUYECKOHN CBA3M (KOBAJIEHTHOW, MOHHOM, METa/NIMYECKOW) B HEOPIaHUYECKUX COEIMHEHUSX,
3aps]] MOHAa IO XMMHMYECKOM ¢opMmyse, XapakTep Cpelbl B BOJHBIX pPacTBOPax HEOPraHUYECKUX
COEJIMHEHUH, TUIl KPUCTAJUIMUECKOH PEIIeTKH KOHKPETHOTO BEILIECTBA;

- packpeiBaTh cMmbici Ilepuoanueckoro 3akona J[.JI. MeHneneeBa M JI€MOHCTPUPOBATH €ro
MMOHMMAaHHe: OTHCHIBATH M XapaKTepH30BaTh Tabnmuunyto Gopmy [leproanyeckoit cHCTEMbl XUMHUYECKHX
AJIEMEHTOB: Pa3audaTh MOHATUS «A-Tpynna» u «b-rpymmnay, «Maibie Teproab» U «O0IbIINE TEPUOIBIY;

- OOBSACHATH CBs3b MOJOXKEHHUS 3ieMeHTa B Ilepuoauueckoil cucreMe C pacupeleseHueM
AJIEKTPOHOB IO 3HEPTeTUYECKUM YPOBHSM, IOTyPOBHSIM U OpOUTAIIM aTOMOB IIEPBBIX YETHIPEX MEPUOJIOB;
BBIJCIIATh OOIIME 3aKOHOMEPHOCTH B M3MEHEHMH CBOMCTB AJIEMEHTOB U MX COCIUHEHMH (KUCIOTHO-
OCHOBHBIX U OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB OKCHIOB U THJIPOKCHJIOB) B MpeesiaX MajbIX
MIEPHOJIOB U TJIABHBIX MOJATPYII C YYETOM CTPOEHUS UX aTOMOB;

- PAacKphIBaTh CMBICI TEOPHUH AJIEKTPOJUTHYECKON NUCCOIMALNM, 3aKOHAa ['ecca v ero ClieICTBUH,
3aKOHA JIEUCTBYIOIIHUX MACC, 3aKOHOMEPHOCTEHN N3MEHEHUSI CKOPOCTU XMMUYECKON peakiuu, HallpaBJIeHUs
CMEIIIEHUS XMMHUYECKOTO PaBHOBECHS B 3aBUCUMOCTH OT Pa3JINYHBIX (PaKTOPOB;

- K1accu(UIUpoOBaTh XUMHUYECKHE 3JIEMEHTHI, HEOpPraHUUECKHEe BELIECTBAa, XUMHUUECKUE PeaKuu
(Mo 4yuCiIy ¥ COCTaBy Y4YacTBYIOUIMX B PEAKIMU BELIECTB, MO TEMJIOBOMY 3(PQeKTy, MO arperaTHOMy
COCTOSIHUIO PEareHToB, 10 U3MEHEHUIO CTENEeHEH OKHUCICHHUS! XMMHUYECKHUX 3JIEMEHTOB, 0 0OpPaTUMOCTH,
M0 YJaCTHIO KaTaJlnu3aTopa);

- XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX KJIACCOB
HEOPraHUYECKUX COCAMHEHUH, MOATBEpXKIas 3TO ONMHMCAHWE MNpPUMEpPaMH MOJEKYISPHBIX M HOHHBIX
YpaBHEHUN COOTBETCTBYIOIIUX XMMUUYECKUX PEAKIIMI;

- COCTaBJIATh ypaBHEHUS: JIEKTPOJIUTHUECKON IUCCOIMALINN KUCIIOT, 1eI0Yel U COoseil; MOJHbIe U
COKpAIlleHHbIE YpaBHEHHUS peaklUUil HMOHHOTO OOMEHa; peakiui, MOATBEPKIAIOIIUX CYIIECTBOBAaHUE
TeHETUYECKOM CBSI3U MEX]y BEIIECTBAMHU PA3IUYHBIX KJIaCCOB;

- pacKpbIBaTh CYLIHOCTh IIPOIECCOB THPOJIM3a COJIEH MOCPEACTBOM COCTABICHUS KPATKMX HOHHBIX
U MOJIEKYJSIPHBIX YpaBHEHUH peakiuil, CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX pPEaKIIMi
MIOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca ITHX PEaKIIHii;

- MpeicKa3bIBaTh XapakTep Cpelbl B BOJHBIX PAacTBOPAX COJICH; XapaKTepu3oBaTh (OMUCHIBATD)
¢buznyecKkue 1 XuMUYeCKHe CBOMCTBA MPOCTHIX BEIIECTB (KUCIOPO/, 030H, TpaduT, anmas, KpeMHHUii, 60p,
azor, hocdop, cepa, XI0p, HATPHH, KaTUii, MarHui, KaJbIUHA, ATFOMUHHUH, JKeJIe30, MeJlb, IIMHK, CEpedpo)
1 00pa30BaHHBIX UMM CJIOXHBIX BEIIECTB, B TOM YHCJIE UX BOJHBIX PaCTBOPOB (aMMHAK, XJIOPOBOJIOPOI,
cepoBoopon, okcusl yraepona (11, IV), kpemuus (IV), azora (I, 11, III, IV, V) u docdopa (III, V), cepsr
(IV, VI), cepnucras, cepHas, a3oTHas, (ochopHasi, yroipHasi, KpeMHHUEBas KHUCIOTBL, OKCHIbI U
ruapokcuabl MmetaioB [A—IIA-rpynn, amtomunus, meau (I1), uunka, xenesa (11 u I1I));

- TOSICHSATh COCTaB, OTHENbHbIE CHOCOObI TIOMYYEHHS M CBOMCTBA CIIOKHBIX BEIECTB
(xucnopocoaepKaIire KUciaoThl XJI0pa, a30TUCTast, OOpHAasi, YKCYCHasi KUCIOTHI U UX COJIU, TaJIOT€HUIbI
kpemuus (IV) u pocdopa (II u V), okeng u ruapokeua xpoma (I11), nepmaHranat kanus; OMUCHIBaTh POJIb
BOKHEHIIIMX U3y4aeMbIX BEUIECTB B MPUPOIHBIX MPOIIECcaX, BIUSHUE Ha )KUBbIE OPTraHU3MbI, IPUMEHEHUE
B Pa3NMYHBIX OTpPACISAX DKOHOMHUKH, HCIIOJIB30BaHUE Ui CO3/JaHUS COBPEMEHHBIX MaTepHalioB U
TEXHOJIOTUH;

- TMPOBOJUTH pEAKLMH, MOATBEPKIAIOUIME KAYECTBEHHBI COCTAaB pPAa3jIMYHbIX BEIECTB,
pacrno3HaBaTh OMBITHBIM MyTEM COJEpPKAIIUECs B BOJHBIX PACTBOPAX MOHBI: XJIOPUA-, OpOMUI-, HOAMI-,
cynbdar-, gocdar-, kapboHaT-, CUIMKAT-, CYAbPUT-, CYIb(UA-, HUTPAT- U HUTPUT-UOHBI, THUIPOKCH]I-
HMOHBI, KATHOHBI aMMOHHUSI, MarHusl, KaJabIUs, aJFOMUHUS, *Kene3a (2+) u xkenes3a (3+), menu (2+), IUHKa,

- OOBSICHATH ¥ IPOTHO3UPOBATH CBOMCTBA BAKHEHIIINX U3YU4aEeMbIX BEIIECTB B 3aBUCUMOCTH OT HX
COCTaBa M CTPOEHMS, IPUMEHEHHUE BELECTB B 3aBUCUMOCTU OT UX CBOICTB, BO3MOYKHOCTH NPOTEKaHMS



XMMUYECKUX MPEBPAIICHUI B Pa3IUYHBIX YCIOBUIX Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XUMHUYECKOM
KUHETHKH U TEPMOJIMHAMHUKH;

- BBIYHCIATH OTHOCHUTEIBHYIO MOJICKYISIPHYIO M MOJISIPHYIO MAacchl BEIIECTB, MAacCOBYIO JIOJIO
XHMHUYECKOTO 3JIeMEeHTa 0 (popMysie COeMHEHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MOJIBHYIO JOJIO
XMMUYECKOTO 3JIEMEHTa B COEIWHEHHH, MOJIIPHYIO KOHILIEHTPAIMIO BEIIECTBA B PACTBOpE, HAXOIHUTH
MPOCTEHITYIO (OPMYITY BEIIECTBA 10 MACCOBBIM MJIM MOJIBHBIM JIOJISIM 3JIEMEHTOB, TIPOBOJUTH PACUETHI T10
YPaBHEHHSIM XUMUYECKUX PEAKIUil ¢ y4eTOM HEI0CTaTKa OJHOTO M3 PEareHTOB, MPAKTUYECKOTO BBIXOa
MPOYKTa, 3HAYCHHS TETIOBOTO 3(p(hekTa peakiuu, OnpeaessiTh COCTaB CMECeH;

- cobmogarh mpaBwiia Oe30macHoi paboThl B JIAOOPATOPUM IPHU HUCIOJIB30BAHUU XUMHUYECKOU
MOCYJIBI U 000PYIOBAHMS, a TAKKE MPaBHUIIa OOpAIEHHsI C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKIIHSIMHU
BBITIOJTHEHUS JTAOOPATOPHBIX OTBITOB M MPAKTUYECKUX PAOOT IO MOIYIESHUIO U COOMPAHHUIO Ta3000pa3HbIX
BEIIeCTB (aMMHUaKa M YTIIEKUCIIOTO Ta3a) W PEIICHUIO SKCIIEPUMEHTANBHBIX 33/1a4 M0 TeMaM Kypca,
MPEJCTaBIATh PE3YNIbTaThl SKCIEpUMEHTa B (hopMe BBIBOJIOB, JIOKA3aTENbCTB, IpauKoB, TaOIHIl H
BBISIBJIATH DMITMPUYECKHE 3aKOHOMEPHOCTH;

- TIPUMEHSATH OCHOBHBIE OIEPAIlUN MBICIUTEILHON JEITEeNhHOCTH (aHAJM3 U CHHTE3, CpaBHEHHE,
0000IIeHne, CHCTEMATH3allNI0, BBISIBIICHUE NMPUYMHHO-CIICICTBEHHBIX CBSI3€H) NMPU M3YyYCHUU CBOICTB
BEIIECTB M XMMHUYECKUX PEAKINi, BIaIETh €CTECTBEHHO-HAYYHBIMI METOJIaMH TTO3HAHUs (HAOII0AeHNE,
U3MepeHue, MOJACTMPOBAHNE, SKCIIEPUMEHT (PealIbHbIN U MBICIICHHBIN );

- IPUMEHATH TpaBUIIa OE301IaCHOTO OOPAICHHUS C BEIECTBAMH, MCIIOJIb3YEeMBIMH B TIOBCETHEBHON
KU3HU, TIPaBUJIA TOBEICHIS B LIEJSIX COCPEIKEHHSI 37I0POBBS i OKPYKAFOIIEH TPUPOTHOM Cpeibl, TIOHUMATh
Bpell (ONacHOCTBH) BO3JCHCTBUS HA )KUBBIE OPTaHU3MBI OIIPEICIIEHHBIX BEIIECTB, MOSICHIATh HAa TIpUMepax
CmocoOBl YMEHBIIICHUST W TPEAOTBPAIICHUS MX BPETHOTO BO3ACHCTBUS, 3HAYCHHE >KHPOB, OCIKOB,
YIIIEBOJIOB TSI OpraHU3Ma YeIOBEeKa,;

- HUCIIOJIb30BaTh MOJyYCHHBIE MPEACTAaBICHHA O cdepax NpoPecCHOHATBLHON NesTEeIbHOCTH,
CBSI3aHHBIX C HAYKOH M COBPEMEHHBIMH TEXHOJIOTHSIMU, KaK OCHOBY JUIs TPO(ECCHOHANBHON OPHEHTAIINH
U JUT OCO3HAHHOTO BBIOOPA XMMHH KaK MPO(MIEHOTO MPeIMETa MPH MTPOI0DKEHIN 00ydeHHs Ha YPOBHE
cpemHero oOmero o00pa3oBaHMSA; YYacTBOBAaTb BO BHEYPOYHOW IPOEKTHO-HCCIEAOBATEIbCKOM
IEATeNbHOCTH XUMHYECKON M XUMHKO-3KOJIOTHYECKON HAaNpPaBIEHHOCTH, MPUOOPECTH OTBIT MPOBEACHHS
Y4eOHBIX HCCIICIOBAHHMI B YCIOBUSX 00pa30BaTEIbHBIX OPraHU3AIlNi, a TaK)Ke OpraHU3aIui (IICHTPOB)
TONOJHUTEIBHOTO 00pa30BaHuUs JIeTEH.



TemaTn4eckoe IJIAHUPOBAaHUE

Kuace: 7b
Ne HanmenoBanue pasaeiioB U TEM IPOrpaMMBl KosmmuecTBo yacos OnexrponHsie ((POBEIE)
/1 00pa3zoBaTeNIbHBIEC PECYPCHI
Bcero Kontponsnsle | IIpakTuueckue
paboThI paboThI
Mopnyne 1. Xumus B 1ieHTpe ectrectBo3Hanus (184) 18 1 5
L1 XuMHS KaK 4acTh €CTECTBO3ZHAHMS S 1 bubmorexa HOK
https://m.edsoo.ru/7f41837c
12 XUMHUYECKUE 3HAKU U (POPMYITBI 2 bubmmorexa HOK
PMYJIBL. https://m.edsoo.ru/7f41837¢
1.3 CBs3p xumuM Cc GuU3NKOH, Teorpadueit u 11 1 4 bubnuoteka LHOK
Ouonorueit https://m.edsoo.ru/7f41837c
Monyns 2. Maremaruka B xumuu (174) 17 1 2
2.1. OTHOCHUTENBHBIC aTOMHAsI U MOJICKYJIspHas 3 bubnuoteka [HOK
maccel. MaccoBasg J1oJs  BJIEMEHTA B https://m.edsoo.ru/7f41837c
BEIIECTBE
2.2 Yucrele Bemecrsa M cMmecud. Pacdersr 14 1 2 bubnunoreka HOK
MAacCCOBBIX M OOBEMHBIX JOJIEH BEIIECTB B https://m.edsoo.ru/7f41837c
CMECSIX.
Monyne 3. SIBneHus, NpPOMCXOIALIME C BELIECTBAMH 14 1 5
(144)
3.1 CniocoObl pazneneHus cmecen ! 3 bubmorexa LOK
past https://m.edsoo.ru/7f41837c
3.2 XuMuveckue peaKkiuu. VYcnoBus 7 1 2 bubnunoreka [HOK
NPOTEKaHUsI U TPEKpalleHHe XUMUYECKUX https://m.edsoo.ru/7f41837c
peakuumii. [IpusHaku XUMHUYECKUX peakun
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Monyns 4. YpaBHeHUs] XuMHUUeCKUX peakuuid (174) 17 1 1
4.1 Knaccupukanust XUMHYECKHX — pEaKIUil. 4 bubnuoreka [HOK
3aKOH COXpaHCHUS MACChI https://m.edsoo.ru/7f41837c
4.2 Pacuerpl, cBs3aHHBIE C  KOJMYCCTBOM 5 1 bubnnoreka HOK
BeIlleCTBa https://m.edsoo.ru/7f41837c
4.3 Pemrenue 3agau mo ypaBHEHUIO 8 1 bubmmorexa oK
https://m.edsoo.ru/7f41837c
Kaacc: 8b
Ne HanmenoBaHue pa3aennoB U TeEM IpOrpaMMbl KosmuecTBo yacos OnekTpoHHbIe (IU(POBHIE)
Bcero Kontponsnsle | [IpakTnueckue 00pa3oBaTeNbHbIE PECYPCHI
paboThI paboThl
Monyns 1. IlepBoHauanbHble XUMUYECKHUE MMOHATHS — 21 4
1.1 | Tema 1. Xumus — BakHast 00J1aCTh 4 2 bu6moreka [IOK
€CTECTBO3HAHHUS U MPAKTHUECKON JAEITEIHHOCTH https://m.edsoo.ru/7f41837c
YEJIOBEKaY
1.2 | Tema 2. BemecTBa 1 XUMHUYECKHE PEAKITTU 17 1 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
Paznen 2. Baxxnelimue npencTaBUTeNId HEOPraHUYECKUX BEecTB — 46 4
Monynb 2. Ilonstue o razax. Okcuapl — 12 9
2.1 | Tema 1. Boznyx. I[lonstue o razax. Kuciopo. 12 1 1 bu6mmoreka [JOK
Oxcupt https://m.edsoo.ru/7f41837c
Monyns 3. IlonaTue o kucinoTax, coJigxX, OCHoBaHMsIX. PactBopel — 15 4
3.1 | Tema 1. Bonopon. [loHsiTHE O KUCIOTAX U COJIAX 6 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
3.2 | Tema 2. Bona. PactBopsl. [Tonsitue 06 9 1 1 bubnuorexa [IOK
OCHOBaHHSIX https://m.edsoo.ru/7f41837c
Monyinb 4. OCHOBHBIE KJIACCHI HEOPIrAHMUYECKUX COEIMHEHUN — 19 u
4.1 | Tema 1. OcHOBHBIE KJIacChl HEOPraHUYECKUX 19 1 1 bubnuorexa [IOK

COEIMHEHUN

https://m.edsoo.ru/7f41837¢c

Pazpnen 3. Ileproauyeckuii 3akoH u [leproauyeckas cucremMa xumuueckux sneMentoB J[.M. Menzaeneesa.
Crtpoenne atoMoB. XuMuueckas cBsi3b. OKUCIUTENHHO-BOCCTAHOBUTEIBHBIE peakIMu — 32 4
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Monyns 5. Ilepunoanueckuit 3akoH u [lepuoandeckas cucrema xumudeckux ainementos [I.1. Menneneesa.
Crpoenue atoma — 12 gy

5.1 | Tema 1. I[lepunoauueckuii 3akoH u Ilepnoanueckas 12 1 bubnuorexa [JOK
cucremMa  XUMUYeckux  snementoB M. https://m.edsoo.ru/7f41837c
Menneneea. CtpoeHue atoma
Mosynb 6. Xumuueckas cBsizb. OKHCIUTEIbHO-BOCCTAHOBUTENBbHBIC peakiu — 20 1
6.1 | Tema 1. Xwummueckas cBs3b. OKHCIUTEIBHO- 20 1 bu6mmoteka [IOK
BOCCTAHOBMTEJIbHBIC PEAKIINU https://m.edsoo.ru/7f41837c
Kaacc: SEH
Ne HanmenoBaHue pa3aennoB U TeEM IpOrpamMMbl KosnuecTBo yacos OnekTpoHHbIe (IU(POBHIE)
Bcero Kontponsnsle | [Ipakrnueckue 00pa3oBaTeNIbHbIE PECYPCHI
paboThI paboThI
Monyns 1. [lepBoHauanbHbIC XUMUYECKHE TOHATHS — 14 4
11 |Tema 1. Xwmusa — BaxHad  00JIaCTh 5 2 bu6moreka [IOK
€CTECTBO3HAHUS M TPAKTHYECKOHN JEATCIHHOCTH https://m.edsoo.ru/7f41837c
YEIIOBEKAY 1
1.2 | Tema 2. BemecTBa 1 XUMHUYECKHE PEAKITUH 11 bu6moreka [IOK
https://m.edsoo0.ru/7f41837c
Monyinsb 2. [lonstue o razax. Okcuasl — 10 9
2.1 | Tema 1. Bo3ayx. Ilonsarue o razax. Kucnopo. 10 1 1 bu6mmoreka [IOK
OKcHIBI https://m.edsoo0.ru/7f41837c
Monyns 3. [loHaTHE 0 KHCIIOTaX, COJISIX, OCHOBaHMIX. PacTBophl — 12 4
3.1 | Tema 1. Bomopoa. [loHsiTHE O KHCIIOTaX U COJISX 5 1 bu6mmoreka [JOK
1 https://m.edso0.ru/7f41837c
3.2 | Tema 2. Boma. PactBoprel. Ilonstue 00 7 1 bu6mmoreka [JOK
OCHOBaHHSIX https://m.edsoo0.ru/7f41837c
Monynb 4. OCHOBHBIE KJIACChl HEOPTaHHMUECKUX COeMHEeHUN — 15 4
4.1 | Tema 1. OcHOBHBIE KJI1acChl HEOPTaHUUECKUX 15 1 1 bubnuoreka [IOK

COEeIMHEHUN

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

MO,Z[yJ'IL 5. CTpOCHI/Ie aroMa. XuMu4deckas cBa3b. OKHUCINTEIbHO-BOCCTAHOBUTEIIHHEIC PCAKIIUU — 154

5.1

Tema 1. Ilepnoanueckuii 3axoH u [lepuoauueckas
cucreMa  XuUMUYeckux  simeMeHtoB  JLM.
MenneneeBa. CtpoeHue aroma

4

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
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5.2

Tema 2. Xumuueckass cBs3b. OKHUCIUTEIBHO-

11

BOCCTAHOBUTCJIbHBIC PCAKITNN

bubmuoreka [IOK
https://m.edsoo0.ru/7f41837c

Kaace: 96, 9EH

HaumeHnoBaHnue pa3ziesnioB U TeEM IPOrpaMMbl

KomnnuectBo yacos

Bcero

KontponbHble
paboThI

[IpakTnueckue
paboThl

OnexrponHsie ((POBHIE)
00pa3oBaTeNIbHbIE PECYPCHI

Paznen 1. BenectBo u xuMuyeckas peakuus — 32 4

XUMUYECKUX peakiui — 20 g

Mopyns 1. IloBTopenue u yriyonenue 3HaHui o BemectBe. OCHOBHBIE 3aKOHOMEPHOCTH TTPOTEKAHUS

1.1 | Tema 1. IloBTOpenue u yriayOiaeHue 3HaHHUH O 6 bubnuoreka [JOK
BEI[ECTBE https://m.edsoo.ru/7f41837c

1.2 | Tema 2. OcHOBHBIE 3aKOHOMEPHOCTH MTPOTEKAHHS 14 1 1 bubnuoreka [JOK
XUMHUYECKHX PEaKIHii https://m.edsoo.ru/7f41837c

Monaynb 2. DaeKTpoauThYecKas quccounanusa. XUMUYECKHE peakliu B pacTBopax — 12 4

2.1 | Tema 1. DneKTpoaUTHYECKAS TUCCOIIHAIIHSI. 12 1 2 bu6moreka [IOK

XUMHYECKUE PEAKIMH B PACTBOpaAX https://m.edsoo.ru/7f41837c
Pa3znen 2. Hemetamisl 1 ux coequaeHust — 31 9
Monyinb 3. I'anorensl. XajibKkoreHol — 12 4

3.1 | Tema 1. OOmias xapakTepUCTUKA XUMHIECKUX 5 1 bubnuorexa [JOK
aneMeHToB VIIA-rpynmsl. ["amoreHst https://m.edsoo.ru/7f41837c

3.2 | Tema 2. OOmas xapakKTepUCTUKA XUMHIECKUX 7 1 bubnuorexa [JOK
anemeHToB VIA-rpynmsl. Cepa u €€ coeiMHeHUs https://m.edsoo.ru/7f41837c

Monayns 4. Azort, docdop, yriaepoa, kpeMHuit u ux coeaunenus. bop — 19 g

4.1 | Tema 1. OOmas xapakTepUCTUKa XUMUIECKHX 7 1 bubnuoreka [JOK
aneMeHTOB VA-rpymisl. A30T, hocdop u ux https://m.edsoo.ru/7f41837c
COeIMHEHUSs

4.2 | Tema 2. O0u1ast XapaKTepUCTHKa XMMUYECKUX 12 1 2 bubnuoreka [IOK
anemMeHToB [VA-rpynmnsl. YTiepoa u KpeMHHI, https://m.edsoo.ru/7f41837c
ux coeanHenus. bop

Paznen 3. Metainsl u ux coenuuenus — 20 u
Monaynse 5. O0miue cBoiicTBa MeTa/IOB. BaxHeime MeTayuisl U ux coequHenus — 20 4
5.1 | Tema 1. O0uue cBOMCTBA METAILJIOB 4 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢c



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

5.2

Tema 2. Baxxuenime MeETAJUTBI U UX COCTUHEHUS

16 1 2

bubmuoreka [IOK
https://m.edsoo0.ru/7f41837c

Paznen 4. Xumus u okpyxaromas cpefa — 4 a

6.2 | Tema 1. BemecTBa u MmaTepuasbl B )KU3HU 4 bubnuorexa [JOK
yenoBeka. OCHOBBI 9KOJIOTHYECKOM IPaMOTHOCTH https://m.edsoo.ru/7f41837c
Paznmen 5. O600menue 3nanmii — 3 4
7.1 | Tema 1. [loBTOpenue u 000OIIEHNE 3HAHUM 3 bubnuoreka [JOK
OCHOBHBIX Pa3JIelIoB KypcoB 8-9 kiaccoB https://m.edsoo0.ru/7f41837c
IToypouHoe niIaHUpOBaHUE
Kaacc: 7b
Ne Tema ypoxka KosmmuecTBo yacos OnekTpoHHbIe (IU(POBbHIE)
/T 00pa3oBaTeIIbHBIC PECYPCHI
Bcero Konrtponbnsle | IIpakTnueckue
paboTsI paboThI
1 XuUMHS KaKk 4YacTh ectecTBo3HaHus. [Ipemmer 1 bubanorexa [HOK
XUMUHU https://m.edsoo.ru/7f41a636
2 YCTODHS XUMII 1 bubnuoreka [HOK
P https://m.edsoo.ru/7f41a636
3 [IpakTtuueckass pabora No 1. «3HAKOMCTBO C 1 1 bubnuoteka [HOK
naboparopubiM  obopynoBanuem. IIpaBuia https://m.edsoo.ru/7f41a636
TEXHUKU 0E30MacHOCTH. YCTPOMCTBO M paboTa
CIIUPTOBKH»
4 Habmronenue u skcriepuMeHT 1 bubmorexa HOK
g p https://m.edsoo.ru/7f41a636
5 Mo IeIHPOBAHNE 1 bubnuoteka [HOK
AICTHp https://m.edsoo.ru/7f41a636
6 XuMHUUYECKUE 3HAKH U (DOPMYITBI 1 buGmorexa HOK
pMY. https://m.edso0.ru/7f41a636
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! XUMUYECKHE DJIEMEHTBI bubnmorexa HOK
https://m.edsoo0.ru/7f41a636
8 bubnnoreka HOK
Xuwws i Qusiica https://m.edso0.ru/7f41a636
9 Xumus u reorpadust bubmorexa HOK
https://m.edso0.ru/7f41a636
10 | Ilpaktuueckas padora Ne2. «OnrcaHue TOpHbBIX bubnuoreka [HOK
MOPOJT U MUHEPAJIOB» https://m.edsoo.ru/7f41a636
11 Xumusi 1 OMOJOTHS bubnmotexa HOK
https://m.edso0.ru/7f41a636
12 [IuTtaTenpHbIE BElIECTBA bubnmotexa HOK
. https://m.edso0.ru/7f41a636
13 | [Ipaktuueckas  pabora  Ne3.  Pemenue bubnuoteka LHOK
AKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/7f41a636
14 KadecTBeHHBIC peakiy B XUMHH bubmnorexa HOK
peaKtt https://m.edso0.ru/7f41a636
15 bubnuoreka [HOK
[IpakTruueckas padota Ne 4. «AHaIU3 MOYBBI» https://m.edsoo.ru/7f412636
16 bubnuoteka HOK
[IpakTruueckas padota Ne 5. «AHaIU3 BOBI» https://m.edsoo.ru/7f412636
17 | O6oOmaromee 3aHATHE TIO TeMe: «XUMHS B bubnuoteka [HOK
LIEHTPE €CTECTBO3HAHUS https://m.edsoo.ru/7f41a636
18 | MonynbHas paGora Ne 1 «Xumus B LEHTpe
€CTEeCTBO3HAHUS»
19 | OtHOCcuTENnbHBIE aTOMHAasT W MOJICKYIsApHas bubnuoreka [HOK

MacCChbl

https://m.edsoo.ru/7f41a636
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20 MaccoBas 10JIs DJIEMEHTA B CIIOKHOM BEIECTBE Bubmiorexa HOK
o m https://m.edsoo.ru/7f41a636

21 | BeiBenenue GopmMysbl BEHIecTBa IO MacCOBBIM bubnuoreka [HOK
JIOJISIM DJIEMEHTOB https://m.edsoo.ru/7f41a636

22 YucTele BellecTBa U CMECU bubmorexka HOK
m https://m.edsoo0.ru/7f41a636

23 O0OBeMHAast 1014 ra3a B CMECH bubmorexka HOK
o https://m.edsoo.ru/7f41a636

24 MaccoBas 10J1s BELIECTBA B PACTBOPE bubnmorexka HOK
a1 m p p https://m.edsoo.ru/7f41a636

25 Pemenne 3amau Ha MaccoByIO JIOJIO BEIIECTBA B bubanorexa IHOK
pacTBOpe:  TOBBIIIEHWE U TOHWXKEHUE https://m.edsoo.ru/7f41a636

KOHIICHTPAIIUH BEIIECTBAa B paCTBOPE

26 Pemenue 3amay Ha MaccoByIO JIOJIO BEIIECTBA B bubanorexa [HOK
pacTBOpe: CMELIMBAaHUE IBYX PACTBOPOB https://m.edsoo.ru/7f41a636

27 [Ipaktuueckas padora Ne 6. «[IpuroroBinenue bubanorexa [HOK
pacTtBopa» https://m.edsoo.ru/7f41a636

28 K eI DATEL bubnuoTeka HOK
P P https://m.edsoo.ru/7f41a636

29 Pemrenne 3a1a4 Ha KpUCTAIUIOTUAPATEI bubmzoreka HOK
A P P https://m.edsoo.ru/7f41a636

30 PacTBOpPUMOCTE BeIIECTB Bubmzorexa HOK
p m https://m.edsoo.ru/7f41a636

31 | IIpaktuyeckas pabora Ne 7. «Pemienue bubnuoreka [HOK
JKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/7f41a636

32 bubnuoreka [HOK

MaccoBas 10751 mpuMecein

https://m.edsoo.ru/7f41a636
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33 Pemenue 3agau Ha npumecu bubnmorexa HOK
A p https://m.eds00.ru/7f41a636
34 | Obobmaromee 3ansaTHe 1Mo TeMe: «Maremarnka bubnmroreka LHOK
B XUMHW» https://m.edsoo.ru/7f41a636
35 | MonynpHast pabora Ne 2 «MaremaTnka B
XUMHW
36 Crioco0sl pazneneHust cmecei bubmorexa HOK
https://m.edsoo.ru/7f41a636
37 | Ilpaktnueckass pabota Ne 8. «Paznmencuwme bubnuoteka [HOK
cMecen» https://m.edsoo.ru/7f41a636
38 | Ilpaktuueckass padora Ne 9. «BeipammBanue bubnmroreka LIOK
KPHUCTAJIIOB COJIAY» https://m.edso0.ru/7f41a636
39 UL TOOBAMIC bubnmmoreka [HOK
p https://m.edsoo.ru/7f41a636
40 Ancon6ius bubnuoreka [HOK
ACOPOH https://m.edsoo.ru/7f41a636
4l JIMCTUIUTSIMS UK TIEpEeroHKa Eubmiorexa HOK
H p https://m.edsoo.ru/7f41a636
42 | Ilpaktuueckas pabora Ne 10. «Oumncrka bubnuoreka [HOK
MOBapEHHOM COJIU» https://m.edso0.ru/7f41a636
43 | XuMu4ecKkue peaknuu. YCcIoBHs NPOTEKaHUs U bubnuoreka I[HOK
MPEKPALLECHUE XUMUUYECKUX PEaKLINI https://m.edsoo.ru/7f41a636
44 | Ilpaktuueckass pabora Ne 11. «M3yuenue bubnuoreka I[HOK
Iporecca KOppO3UH XKeye3a» https://m.edsoo.ru/7f41a636
45 bubnuoreka [HOK

IIpu3Haku XMMUYECKUX PEAKIIUI

https://m.edsoo.ru/7f41a636
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46 | Ilpaktuueckas pabora Ne 12. «IIpusHaku bubnuoteka [HOK
XUMUYECKUX PEAKIUI» https://m.edsoo.ru/7f41a636

ar Pemrenne dxcriepuMeHTaIbHBIX 3a0a4 Bubmiorexa HOK
p a https://m.edso0.ru/7f41a636

48 | Ob6oOmaromee 3aHATHE 1O TeMe: «SIBieHWS, bubnuoteka [HOK
MPOUCXOSIINE C BEIIECTBAMM) https://m.edso0.ru/7f41a636

49 | MonynpHas padota Ne 3

50 Krnaccudukarus XHMHIECKUX peaKinii bubnmorexka HOK
https://m.edsoo0.ru/7f41a636

o1 Krnaccudukarus XHMHIECKUX peaKini bubnmorexa HOK
https://m.edsoo.ru/7f41a636

52 3aKOH COXpaHEHUSI MACChI bubmiorexa HOK
p https://m.edso0.ru/7f412a636

53 PaccranoBka ko3¢ GuUIIHIEHTOB B ypaBHEHUH bubmiorexa HOK
I yp https://m.edso00.ru/7f41a636

54 KomnuectBo Bemecrsa. Pacuer wmaccel u bubanorexa [HOK
MOJISIPHOM MAacChI https://m.edsoo.ru/7f41a636

55 KomnuectBo Bemecrsa. Pacuer Maccel u bubnunoreka HOK
MOJISIPHOM MacChl https://m.edsoo.ru/7f41a636

56 Pacuer oO0beMa BeliecTBa bubmiorexa HOK
m https://m.edso00.ru/7f41a636

57 OrtHOCHTENBHAS NIOTHOCTE Ta30B bubmiorexa HOK
https://m.edso00.ru/7f41a636

58 | IIpaktuueckas pabora Ne 13. «Pemienue bubnuoreka I[HOK

PAaCUYCTHBIX 3a1a4»

https://m.edsoo.ru/7f41a636
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59 Pemenue 3a7a4 110 ypaBHEHUIO 1 bubnmorexa HOK
A M https://m.edso00.ru/7f41a636
60 Pemienue 3a7a4 1o ypaBHEHUIO 1 bubmorexa HOK
a M https://m.edsoo.ru/7f41a636
61 3ajaud Ha MAacCOBYIO JIOJIIO BEIIECTBA B 1 bubanorexa [HOK
pacTBope https://m.edsoo.ru/7f41a636
62 3ajay Ha MacCOBYIO JIOJIO BEIIeCTBA B 1 Bubnmoreka LHOK
pacTBope https://m.edsoo.ru/7f41a636
63 | OboOmaromee 3aHATHE MO TeMe: «YpaBHCHHS 1 bubnmroreka LIOK
XUMHUYECKUX PEAKIIUI» https://m.edsoo.ru/7f41a636
64 | MonynpHas pabora Ne 4 «YpaBHEHHA 1 1
XHUMHYCCKUX PEAKIIHID»
65 Hrorosoe o0o0IIIaroIIIee 3aHATHE 1
66 Hrorosoe o0o0IIIaroIIIEE 3aHATHE 1
OO611ee KOJIMYECTBO YacoOB 1O Mporpamme 66 4 13
Knacc: 8b
Ne Tema ypoxka KonnuecTBo yacos DieKTpoHHbBIE (IIU(PPOBHIC)
Bcero Koutpoashsie | ITpakTudeckue 00pa3oBaTeNbHbBIE PECYPChI
paboTHI paboThI
1 [Ipeamer xumuun. BemectBa u ux coiictBa. OCHOBHbIE 1 bu6mmoreka [JOK
METObI ITO3HAHUS https://m.edsoo.ru/7f41837c
2 ITpaktnyeckas padora Nel «IIpaBuia paGoTsl B 1 1
naboparopuu U pUEMBI 0OpareHus ¢ 1ab0paTopHbIM
000pyIOBaHUEMY
3 YucTeie BEIIECTBA U CMECH 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
4 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceil» 1 1
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5 ATOMBI, MOJIEKYJIbI. XUMHUUYECKHUE IJIEMEHThI bubmuoreka [IOK
https://m.edsoo.ru/7f41837c
6 [IpocThle u croxHbIE BelecTBa. MeTalibl 1 HEMETaJUIbI bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
7 Xummnaeckue Gopmyiiel. PacdeTs 10 XUMUYECKUM bubnuorexa [JOK
bopmynam https://m.edsoo.ru/7f41837c
8 Banentnocts. OnpesienieHne BaIGHTHOCTH IO XUMHUYECKON bubnuotexa [JOK
bopmyie https://m.edsoo.ru/7f41837c
9 CocraBiienre GopMyJ 1o BaJ€HTHOCTH bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
10 | 3aKOH MOCTOSHCTBA COCTaBa BEILIECTB bu6moreka [IOK
https://m.edsoo.ru/7f41837c
11 | KonnuecTBo BemiecTBa. MossipHast Mmacca bubnnorexa [JOK
https://m.edsoo0.ru/7f41837c
12 MoJpHas T0JISI XUMAYECKOTO DJIEMEHTA B COETUHEHUN bu6moreka [IOK
https://m.edsoo.ru/7f41837c
13 | YcnoBus u npu3HAKK MTPOTEKAHUS XUMUYECKUX PEAKITHI bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
14 3aK0oH COXpaHEHHUs MACChl BEIIECTB bu6moreka [IOK
https://m.edsoo.ru/7f41837c
15 | Xumuueckue ypaBHEHUS bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
16 | Xumuueckue ypaBHEHUS bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
17 Turbl XUMUYECKUX PEaKIUi bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
18 Turbl XUMUYECKUX PEaKIUid bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
19 | Pacyersl o XUMHUYECKUM YpaBHEHHSIM bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
20 | OGoOmeHre 1 cucTeMaTu3alys 3HaHuH 10 TeMaM MOy bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
21 | MoaynbHas pabota Ne 1. "IlepBoHavyanbHble XUMUUECKHE
noHsATUA"
22 | CocraB Bo3ayxa. 3akoH ABoraapo. MospHbIit 00beM bubnuorexa [IOK

Ta30B.

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




23 | OTHOCHUTEIBHAS TJIOTHOCTD T'a30B bub6mmoreka [IOK
https://m.edsoo.ru/7f41837c
24 | HaxoxaeHre MacChl, MOJIIPHOUM Macchl, 00bEMa 1o bu6mmoreka [{OK
OTHOCHTEJIbHOM IUIOTHOCTH T'a3a https://m.edsoo.ru/7f41837c
25 | Haxoxpaenue Gpopmyl1 IO MAaCCOBOM J0JI€ M OTHOCUTEIHHON bubnuorexa [JOK
IJIOTHOCTH https://m.edsoo.ru/7f41837c
26 | Kucmopoa — XMMHYECKUH 2JIEMEHT H ITPOCTOE BEUIECTBO. bubnuotexa [JOK
[MonyueHne KUCI0POIa https://m.edsoo0.ru/7f41837c
27 | duznuecKre U XUMUYECKUE CBOMCTBA KHCIOPOAa bubnuoreka [JOK
https://m.edsoo0.ru/7f41837c
28 dusndecKrue 1 XMMUUECKHE CBOMCTBA KHCIIOPOIa bu6moreka [IOK
https://m.edsoo.ru/7f41837c
29 | Ilpaktuueckas padota Ne3 «[lomyuenne u codnpanme
KHCJIOPOJa, U3yYCHHE eT0 CBOHCTBY»
30 | IIpumenenue kuciopoaa. KpyroBopor kucimoposa B bubnuoreka [JOK
npupoje. O30H https://m.edsoo.ru/7f41837c
31 | TennoBoii 3¢ (PeKT XUMHIECKON peaKIu, bubnuorexa [JOK
TEPMOXUMUYECKHUE YPAaBHEHUS https://m.edsoo.ru/7f41837c
32 O06o001enre U cucTeMaTr3aIys 3HaHUH 110 TeMaM MO TyJIs bu6moreka [IOK
https://m.edsoo.ru/7f41837c
33 MonynbHas pabota Ne2. "Tlonsitue o razax. Oxcubr"
34 Boaopoa — XxuMu4eckuii 3JIeMEHT U MPOCTOE BELIECTBO bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
35 | ®usnueckue U XUMUYECKHE CBOMCTBA BOJIOPOIa bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
36 [Tonyyenue u npumMeHeHre BOAOPOIa bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
37 | Ilpaktnueckas pabota Ne 4 «IlosmydeHue u cobupanue
BOJIOPO/Ia, U3YYEHHE €r0 CBOWCTBY
38 | Kucnotsl. Knaccudukarus. Homenknarypa. bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
39 | Comu. Knaccudukanus. Homenknatypa. @usnueckue bubnuorexa [IOK
CBOICTBa coJyei https://m.edsoo.ru/7f41837c
40 | PactBopsl. PactBopumocTs. Tumsl pactBopoB. Kpyrosopot bubnuorexa [IOK

BOJIbI B IPUPOJIE

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




41 | KoHueHtpamus pacTBOpoB. MaccoBasi 10151 paCTBOPEHHOIO bubnuorexa [JOK
BEILIECTBA B PaCTBOPE https://m.edsoo.ru/7f41837c
42 | PacueT MaccoBOH JI0JIM paCTBOPEHHOTO BEIIECTBA B bubnuorexa [JOK
pacTBope https://m.edsoo.ru/7f41837c
43 | Ilpaktuyeckas pabora NeS «[IpuroroBieHne pacTBOPOB C
OTIpEeIeTICHHO MacCOBOM (MOJISIPHOM ) KOHIIEHTpaIHeit
pPacTBOPEHHOTO BEIIECTBA»
44 | XuMHu4ecKHue CBONCTBA BOIBI bu6moreka [IOK
https://m.edsoo0.ru/7f41837c
45 | XuMHYecKHue CBONCTBA BOIBI bu6moreka [IOK
https://m.edsoo.ru/7f41837c
46 | OcHoBanus. Knaccudukamnms. Homenknarypa bubnuorexa [JOK
https://m.edsoo0.ru/7f41837c
47 | O6o0meHne U cucTeMaTu3aIus 3HaHUH 10 TeMaM MOTYJIst bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
48 | MonaynbHas paborta Ne3. "TloHsITHE O KUCTOTAX, COMSX,
ocHOBaHMsX. PacTBops!"
49 Oxkcunpl. Knaccudukarus. @uznueckre CBOMCTBA OKCUIOB bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
50 XUMHUYECKHE CBOMCTBA KUCIOTHBIX OKCHUIOB bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
51 XHUMHUYECKHE CBOMCTBA OCHOBHBIX OKCUIIOB bu6moreka [IOK
https://m.edsoo.ru/7f41837c
52 | XuMuueckne cBOMCcTBa aM()OTEPHBIX OKCHJIOB bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
53 [Tonyuenue u MpuMeHEeHUE OKCUJIOB bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
54 | KucnoTsl, ¢pusndeckre cBOKHCTBA bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
55 | XuMuuecKue CBOMCTBA KUCIOT bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
56 | XuMHUecKue CBOMCTBA KUCIOT bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
57 | llomydeHue U mpUMeHEHHE KUCIOT bubnuorexa [IOK

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




58 | lllenouu, cBOIiCcTBA U CHIOCOOBI MOTY4CHUS bubmmoreka [{OK
https://m.edsoo.ru/7f41837c
59 | HepactBopuMBbIe OCHOBaHUSI, CBOMCTBA U CIIOCOOBI bubnuorexa [JOK
MOJTYYCHHSI https://m.edsoo.ru/7f41837c
60 | AmdoTepHBIE THAPOKCUIBI, CBOMCTBA, TIOTYICHHE bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
61 | Comu. XuMH4YECKUE CBOMCTBA bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
62 | CiocoObI IOTYYCHHSI COJICH bubnmoreka [JOK
https://m.edsoo0.ru/7f41837c
63 | ['eHeTHueckas CBSA3b MEKIYy OCHOBHBIMH KJIacCaMU bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
64 | 'eHeTHueckas CBS3b MEKIYy OCHOBHBIMH KJIacCaMU bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo0.ru/7f41837c
65 | IIpaktuueckas padora Ne 6 «PemieHne SKkCriepuMEHTATbHBIX
3anau 1no Teme «OCHOBHBIE KJIaCChl HEOPraHUYECKUX
COEIUHEHUIN
66 O06o001eHre U cucTeMaTr3ays 3HaHUH 110 TeMaM MO TyJIs bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
67 | MonynbHas padota Ned4. "OCHOBHBIE KJTacChl
HEOPraHUYECKUX COCAMHEHUM "
68 | CtpykTypa NepuoarudecKo CHCTEMbl XUMHUYCCKUX bubnuorexa [JOK
SIIEMEHTOB https://m.edsoo.ru/7f41837c
69 | Crpoenue atoma. M30ToIBI bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
70 | Crpoenue atoma. M30ToIBI bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
71 | IlonsaTus s, p, d opOUTANM U SIEKTPOHHOTO 0OIaKa bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
72 | CtpoeHue IeKTPOHHBIX 000J0YEK IeMeHTOB 1-4 bubnuoreka [JOK
NIepHOJIOB https://m.edsoo.ru/7f41837c
73 | CtpoeHue 2MeKTPOHHBIX 000JI0YEK IeMeHTOB 1-4 bubnmoreka [JOK
NIEPUOJIOB https://m.edsoo.ru/7f41837c
74 | Ilepnoauueckuii 3akoH. [lepuoauueckas cuctema bubnuorexa [IOK

xuMu4eckux aneMenToB /.M. MeHnaeneera

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




75

3aKOHOMepHOCTI/I N3MEHCHHS CBOMCTB aTOMOB XMMHUECKHUX
3JIEMEHTOB U UX COEMHEHUN Ha OCHOBE MOJIOKEHUS B
nepuoandeckon cucreme [[. M. Menneneesa u crpoeHus
aroMma. 3Hauenue Ilepuoauueckoro 3akoHa

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

76 | XapakTepuCTUKa XUMHYECKUX JIEMEHTOB I10 TIOJIOKEHUIO B bubnuorexa [JOK
MIEPUOIMUYCCKOI CUCTEME https://m.edsoo.ru/7f41837c
77 | XapakTepuCTUKa XMMHUYECKUX 3JIEMEHTOB I10 TIOJIOKEHUIO B bubnuoreka [IOK
MIEPUOIMUCCKOI CUCTEME https://m.edsoo.ru/7f41837c
78 | O6oOIIeHe U CUCTeMAaTH3AIIHS 3HAHUH 110 TeMaM MO TyJIs bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
79 | MoaynbeHas padota Ne5. "Tleproandeckuii 3aKOH U
[Tepuonnueckas cucteMa XuMHYeCKUX nemeHToB J[. M.
MenneneeBa. Ctpoenue atoma "
80 | DIEeKTPOOTPHIIATEIHLHOCTh ATOMOB XUMHUYECKUX JIEMECHTOB. bubnmoreka [JOK
XUMHYECKast CBSI3b https://m.edsoo.ru/7f41837c
81 | KoBasleHTHaAss XuMHYECKasl CBS3b bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
82 | MonHas cBs3b U METAIINYECKAs CBA3b bu6moreka [IOK
https://m.edsoo.ru/7f41837c
83 | Tunbl KPUCTALTUYECKUX PEIIETOK. 3aBUCUMOCTh bubnuorexa [JOK
(bHU3NIECKHUX CBOMCTB BEIIECTB OT THITA KPHCTAITHYCCKOM https://m.edsoo.ru/7f41837c
pelieTKu
84 Crenenb okucienus. OnpeneieHue CTENeHN OKUCICHUS bu6mmoreka [IOK
4ATOMOB XMMHUYECKHX AJIEMEHTOB B COEUHEHUAX https://m.edsoo.ru/7f41837c
85 | OKHCIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU. bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
86 | CocraBineHHe OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIIUi bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
87 | CocraBneHNe OKUCIUTENFHO-BOCCTAHOBUTEIBHBIX PEAKIIUI bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
88 | O0oOmeHre 1 cucTeMaTu3alys 3HaHUH 110 TeMaM MOy bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
89 | MoaynbpHas paboTa Ne6. "Xumuueckas CBs3b.
OKHCIIUTENBbHO- BOCCTAHOBUTENIbHBIEC pPEAKIIUK"
90 | Pemenne KOMOMHUPOBAHHBIX PACUETHBIX 3a]1a4 bubnuorexa [IOK

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




91 | Pemenne KOMOMHUPOBAHHBIX PACUETHBIX 33124 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
92 | Pemenne KOMOMHUPOBAHHBIX PACUETHBIX 33124 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
93 | Pemenne KOMOMHUPOBAHHBIX PACUCTHBIX 33144 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
94 | Pemenune KOMOMHUPOBAHHBIX PACUCTHBIX 33149 1 bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
95 | 'eHeTHueckas CBS3b MEKy OCHOBHBIMU KJIaCCaMU 1 bubnuotexa [JOK
HEOPraHWYeCKUX BEIISCTB https://m.edsoo0.ru/7f41837c
96 | ['eHeTHueckas CBS3b MEKIYy OCHOBHBIMH KJIacCaMU 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
97 | 'emeTHueckas CBSA3b MEKy OCHOBHBIMH KJIacCaMU 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo0.ru/7f41837c
98 ['eneTnveckas CBSI3b MEXKy OCHOBHBIMU KJIacCaMu 1 bu6moreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
99 ['eneTnveckas CBSI3b MEXKy OCHOBHBIMU KJIacCaMU 1 bu6mmoreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
OO611ee KOJIMYECTBO YacoOB 10 MPorpaMmme 99 6 6
Kuaace: SEH
No Tema ypoxka KonnyecTBo yacoB DnexkTpoHHbIC (IU(PPOBLIE)
Bcero Kontponsnsie | [IpakTuueckue 00pa3oBaTeNbHbIE PECYPChI
paboTHI paboThI
1 [Ipenmer xumuu. BemectBa U ux cBoicTtBa. OCHOBHBIE 1 bu6mmoreka [JOK
METO/IbI TTIO3HAHUS https://m.edsoo.ru/7f41837c
2 [Ipaktuyeckas pabora Nel «IIpaBuma paboTel B 1 1
naboparopun U TpUEMBI OOpalieHuss C J1adopaToOpHBIM
00opy10OBaHUEMY
3 YucTele BEISCTBA U CMECH 1 bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
4 [Tpaktuyeckas pabora Ne 2 «Pa3nenenue cmeceil» 1 1
5 ATOMBI, MOJIEKYITbI. XUMHUECKHE DIIEMEHTBI 1 bubnmnoreka [JOK
https://m.edsoo.ru/7f41837c




[Ipocthie U cnoxHble BemiecTBa. MeTauibl U HEMETAJLIbI.
Xumuueckue ¢GopMmynsl. Pacderhl 10  XUMHYECKUM

dbopmynam

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

7 BanentHocts. OnpeneneHye BaJIE€HTHOCTH MO XUMHYECKON bubnuorexa [JOK
bopmyie https://m.edsoo.ru/7f41837c
8 Cocrasnenne GopmyII 1o BAJICHTHOCTH bubmmoreka [JOK
https://m.edsoo0.ru/7f41837c
9 KomnnuectBo BemiectBa. MonsipHas macca. MonbHas 10Jist bubnuotexa [JOK
XUMHYECKOTO 3JICMEHTA B COCTMHCHHUU https://m.edsoo.ru/7f41837c
10 | YcioBus ¥ IPU3HAKY MPOTEKAHMSI XUMUYICCKIX PEaKITHA bubnuotexa [JOK
https://m.edsoo.ru/7f41837c
11 | 3akOoH cOXpaHEHUSI MacChl BELIECTB. XHMHUYECKUE bubnuoreka [JOK
YpaBHCHHSI https://m.edsoo.ru/7f41837c
12 | Tumel XUMHYECKHX peakinuil. PacueTsl MO0 XUMHUYECKHM bubnuoreka [JOK
YpaBHEHHSIM https://m.edsoo.ru/7f41837c
13 O06o001eHre U cucTeMaTr3aIys 3HaHUH 110 TeMaM MO TyJIs bu6moreka [IOK
https://m.edsoo.ru/7f41837c
14 | Monynbnas padota Ne 1. "[lepBoHayanbHBIE XUMUYECKHE
noHsATus"
15 | CocraB Bo3ayxa. 3akoH ABoraapo. MoJispHbIil 00beM Ta30B. bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
16 OTHOcUTeNnbHAsA IIJIOTHOCTH Ta30B. HaxokaeHume Macchl, bu6moreka [IOK
MOJIIPHO# Macchl, 00bEMa MO0 OTHOCHTEIBHON IIOTHOCTH https://m.edsoo.ru/7f41837c
raza
17 Haxoxzaenue ¢popmys 1o MaccoBoOi J10Jie U OTHOCUTEIbHON bu6mmoreka [JOK
IJIOTHOCTH https://m.edsoo.ru/7f41837c
18 | Kucinopon — XMMHUYECKHH 3JIEMEHT U MPOCTOE BEIIECTBO. bubnuoreka [JOK
[TonyueHne KMUCIOpOaa https://m.edsoo.ru/7f41837c
19 | ®usnyeckue u XMMHUYECKHE CBOMCTBA KHCIOPOAA bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
20 | Ilpaktnueckass pabGota Ne3 «Ilomyuenune u coOupaHue
KHCJIOPO/1a, U3YYEHUE €T0 CBOMCTBY»
21 | Ilpumenenue kuciopona. KpyroBopor kucimopoma B bubnuorexa [IOK
npupoje. O30H https://m.edsoo.ru/7f41837c
22 | Tennosoit ekt XUMHUYECKON peaxuu, bubnuorexa [IOK

TCPMOXUMHNYCCKUC YPABHCHUS

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




23

O06o001IeHre U CHCTeMAaTH3alus 3HAHUI TI0 TeMaM MO TyJIs

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c

24 MopynbHast pabota Ne2. "Tlonsitue o razax. Oxcupr"
25 | Bomopoa — XUMHWYECKHHA 3JEMEHT M TPOCTOE BEIIECTBO. bubnuorexa [JOK
dusnyeckre U XMMHYECKUE CBOICTBA BOIOPOJIa https://m.edsoo.ru/7f41837c
26 | [TomydeHue u IpUMEHEHHE BOJIOPOIA bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
27 | Ilpaktuueckass padora Ne 4 «Ilomyuenne m coOupanue
BOJIOPOJIa, H3YICHHE €r0 CBOMCTBY
28 | Kucnotsl. Knaccudukarus. Homenknarypa. bubmorexa [IOK
https://m.edsoo.ru/7f41837c
29 | Comun. Knaccudukamus. Homenkmarypa. ®usnyeckue bubnmoreka [JOK
CBOWCTBA CcoJei https://m.edsoo.ru/7f41837c
30 | Boma. Komnrmenrpamuss pacTBopoB. MaccoBas — J10Jis
pPacTBOPEHHOTO BEIIECTBA B PACTBOPE
31 Pacuer wmaccoBoil J07M pacTBOPEHHOTO BENIECTBA B bu6moreka [IOK
pacTBope https://m.edsoo.ru/7f41837c
32 | Ilpaktuueckas pabota Ne5 «lIpuroroBieHne pacTBOPOB C
OTIPENICTICHHON MaccoBOM  (MOJIApHOM) KOHIICHTpAIUEH
PacTBOPEHHOTO BEIIECTBAY
33 XUMHYECKHE CBOMCTBA BOIbI bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
34 | OcnoBanus. Knaccudukanus. Homenkmarypa bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
35 O06001eHne U cucTeMaTru3alys 3HaHUI 10 TeéMaM MO Ty bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
36 | MoaynbHas pabota Ne3. "IloHATHE O KHCIIOTAX, COJIAX,
ocHoBaHusx. Pacteopsr"”
37 Oxcuppl. Knaccuduxkarms. @usndeckre CBONCTBA OKCHUIIOB. bu6mmoreka [JOK
[TonyueHne 1 MpUMEHEHUE OKCUI0B https://m.edsoo.ru/7f41837c
38 XHMMHYECKHE CBOMCTBA KUCIOTHBIX OKCHJIOB bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
39 | XuMHYECKHE CBOMCTBA OCHOBHBIX OKCHIOB
40 | XumHueckue cBoicTBa aM(pOTEPHBIX OKCHIOB bubnuorexa [IOK

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




41 | Kucnotsl, ¢(usmueckne CBOWCTBA. XUMHYECKHE CBOWMCTBA bubmuoreka [IOK
KHCJIOT https://m.edsoo.ru/7f41837c
42 | Ilomy4eHue u MpUMEHEHHE KUCIOT bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
43 | lllemoun, cBOMCTBA U CIIOCOOBI TIOTYICHHUS bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
44 | HepacTBopruMbIE OCHOBaHHS, CBOWCTBA U  CIIOCOOBI bubnuoreka [IOK
MOJTYYCHHSI https://m.edsoo0.ru/7f41837c
45 | AmdoTepHbIe TUIPOKCUIBI, CBOMCTBA, TTOJTYICHUE bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
46 | Comu. Xummueckue cBoiicTBa. CriocoObI MOTy9IeHHUS COJIeiH bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
47 | I'enetnueckass CBsI3b MEXIY OCHOBHBIMH  KJlaccaMu bubnnorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo0.ru/7f41837c
48 I'eHeTnveckass CBSI3b MEXKIY OCHOBHBIMHU  KJIacCaMH bu6moreka [IOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/7f41837c
59 | Ilpaktrueckas padora Ne 6 «PemieHne sKCIepUMEHTATbHBIX
3amau 1o TeMe «OCHOBHBIE KJIacChl HEOPTraHHMYECKUX
COEIUHEHUIN)
50 O06o001IeHre U cucTeMaTHU3aIKs 3HAHUH 110 TeMaM MO TyJIs bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
51 | MonynbHas pabora N4, "OCHOBHBIE KJIACChI
HEOPraHUYECKUX COCAMHEHUM "
52 | Crpoenue atoma. M30ToIBI bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
53 | IlonsTus s, p, d opOuTany u 3AEKTPOHHOTO OOJIaKa. bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
54 | CTpoeHue 3NeKTPOHHBIX 000I04€eK 27IEMEHTOB 1-4 meproaoB bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
55 | XapakTepucTuKa XMMHUYECKUX AJIEMEHTOB MO TMOJO0KEHHUIO B bubnuoreka [JOK
NePUOJMYECKOI CUCTEME https://m.edsoo.ru/7f41837c
56 | KoBaleHTHaAs XuMHUYECKasl CBS3b bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
57 HoHHas cBsA3p W MeETa/UIMYeCKas  CBsA3b.  [HIBI bu6mmoreka [JOK

KPUCTAJUIMYCCKUX PCIICTOK

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




58 | Crenenp okucneHus. OnpenereHue CTENCHH OKHUCICHHS 1 bubnuorexa [JOK
aTOMOB XMMHYECKHX 3JICMEHTOB B COCTMHCHHUSAX https://m.edsoo.ru/7f41837c
69 | OKHCITUTEIIEHO-BOCCTAHOBUTEIILHBIC PEAKITUU 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
60 | CocraBiueHHE OKHCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKITUI 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41837c
61 | OGoOImeHe 1 CUCTEeMaTH3AIIHS 3HAHUH 110 TeMaM MO TyJIs 1 bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
62 | MonayneHas pabora Ne5. "Crpoenme atoma. XuMHUYECKas 1 1
cBsA3b. OKHCINTENBHO-BOCCTAHOBUTENbHbIE peakiuu'
63 | Pemenne kOMOMHUPOBAHHBIX PACUCTHBIX 33149 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
64 | Pemenne KOMOWHUPOBAHHBIX PACUCTHBIX 33149 1 bubnuorexa [JOK
https://m.edsoo0.ru/7f41837c
65 | Pemenne KOMOMHUPOBAHHBIX PACUCTHBIX 3a1a4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
66 | Pemenne KOMOMHUPOBAHHBIX PACUCTHBIX 3a1a4 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
OO611ee KOJIMYECTBO YacoOB 10 MPorpaMmme 66 5 6
Knacc: 95, 9EH
No Tema ypoxka KonnyecTBo yacoB DnexkTpoHHbIE (IU(PPOBLIE)
Bcero Kontpounensbie | [Ipaktuueckue 00pa3oBaTeNbHbIE PECYPChI
paboTHI paboThI
1 [lepuoanyeckuii 3aKOH U IEPUOTMUECKAS] CUCTEMA B CBETE 1 bubnuoreka [JOK
YYEHHUS O CTPOCHHH aToMa https://m.edsoo.ru/7f41837c
2 XapakTepucTUKa XUMHUYECKOTO DIIEMEHTA TI0 €ro 1 bubnmoreka [JOK
nosioxxeHuro B [lepuonndeckoit cucreme /1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa
3 XapakTepucTUKa XUMUYECKOTO AIIEMEHTA M0 KUCIOTHO- 1 bubnmoreka [JOK
OCHOBHBIM CBOMCTBaM, 00pa3yeMbIX UMM COETMHEHUSIM https://m.edsoo.ru/7f41837c
4 Buner xumudeckoii cBsi3u. MexaHu3mbl 00pa3oBaHUs 1 bu6mmoreka [JOK
CBSI3U https://m.edsoo.ru/7f41837c
5 Buner xumudeckoii cBsi3u. MexaHu3mbl 00pa3oBaHUs 1 bu6mmoreka [JOK

CBA3HU

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




6 THUIBI KPUCTAIIMYECKUX PEIIETOK bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
7 Krnaccudukarus XAMHYECKUX pPEaKuii 10 pa3IuIHbIM bubnuorexa [JOK
IPU3HAKAM https://m.edsoo.ru/7f41837c
8 Krnaccudukarus XuMHYECKUX pPEeaKui M0 pa3InIHbIM bubnuorexa [JOK
IpU3HAKaM https://m.edsoo.ru/7f41837c
9 DHepreTuka XUMUYECKUX PEAKITUN bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
10 | 3akon I'ecca u ero cieacTBUs bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
11 | BeruucneHus N0 TEPMOXUMHUYECKUM ypaBHEHUSIM bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
12 | TloHsTHE O CKOPOCTH XUMHUYECKOW PEAKIINU bubnuoreka [JOK
https://m.edsoo0.ru/7f41837c
13 | IloHsATHE O CKOPOCTH XUMUYECKON PEaKIIUU bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
14 | Xumuueckoe paBHoBecue. [Tpunmun Jle-1llatense bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
15 | Xumuueckoe paBHoBecue. [Tpunmun Jle-1llatense bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
16 | OxucauTenIbHO-BOCCTAHOBHUTEIIBHBIE PEAKITUN bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
17 | OxucauTenbHO-BOCCTAHOBHUTEIIBHBIE PEAKITUN bubmuorexa [JOK
https://m.edsoo.ru/7f41837c
18 | [IpakTtuueckas padota Ne 1. Pemenue
AKCIEPUMEHTAIBHBIX 33734 10 TeMe «OKHCITUTENbHO-
BOCCTaHOBHUTEJIbHBIC PEAKITHID)
19 | OGoOmmeHue u cucreMaTH3alus 3HaHUH 110 TeMaM MOJTyJIsl bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
20 | MoaynbHas pabota Ne 1. "TloBropenue u yriay6ieHue
3HaHUM O BemecTBe. OCHOBHBIE 3aKOHOMEPHOCTH
MPOTEKaHMsI XUMUYECKUX peaKiui”
21 | PacTBOpeHue Kak (pU3UKO-XMMHUUYECKHI Mpoliecce bubnuorexa [IOK
https://m.edsoo.ru/7f41837c
22 | OCHOBHBIE MOJIOKEHUS IIEKTPOIUTHYECKON AUCCOLUAIIH bubnuorexa [IOK

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




23 | Jlucconmarys KUcjiaoT, COJICH U OCHOBaHUM bubmuoreka [JOK
https://m.edsoo.ru/7f41837c
24 | lonHble ypaBHEHUS bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
25 | CpoiicTBa KHCJIOT, OCHOBAHUM U COJICH B CBETE bu6mmoreka [IOK
IPEACTABICHUN 00 AIESKTPOIUTHICCKON AUCCOIMAIIMN https://m.edsoo.ru/7f41837c
26 | CBoiicTBa KHCJIOT, OCHOBAHUI U COJICH B CBETE bubnuorexa [JOK
NPEICTABICHUN 00 AIEKTPOIUTUICCKON IUCCOIMAIIMN https://m.edsoo0.ru/7f41837c
27 | Ilpaktuueckas padota Ne 2. Pemenne
IKCIIEPUMEHTABHBIX 3a/1a4 TI0 TEME
«DIIEKTPOJIUTHICCKAS JTUCCOTHAIIFS)
28 | I'maponus coneit bubmoreka [IOK
https://m.edsoo0.ru/7f41837c
29 | I'maponu3 coneit bubmoreka [IOK
https://m.edsoo.ru/7f41837c
30 | IIpaktuueckas padota Ne 3. Pemenne
SKCIEPUMEHTAIBHBIX 33724 10 TeMe «[ MapoIu3 coJiein»
31 O06o001eHre U cucTeMaTr3ays 3HaHUH 110 TeMaM MO TyJIs bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
32 | MonynbHas padota Ne 2. "DyeKTpoauTHIeCcKas
qucconuranys. XMMUYECKUE peakiiuy B pactBopax”
33 | O6mas xapakTepucTiKa HeMeTauioB. [lonoxxenue bubnuorexa [JOK
HemerasutoB B [1C, BajleHTHBIC BO3MOKHOCTH aTOMOB https://m.edsoo.ru/7f41837c
34 | O0mue XuMHUYECKHE CBOMCTBA HEMETaIOB. HemeTauibl B bubmuoreka [JOK
PUPOJIE M CLIOCOOBI UX MOTYYCHHS https://m.edsoo.ru/7f41837c
35 | I'aymoreHsl: 001Ias XapaKTEPUCTHKA bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
36 CoequHeHHs raloreHoB bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
37 | Ilpaktuueckas padota Ne 4. "ITomydyeHue coiastHON
KHCJIOTBI, U3y4eHHE €€ CBOUCTB"
38 | Cepa, ee pusmveckne U XMMHYECKHUE CBOMCTBA bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
39 | CepoBomopoa. CepHuUcTast KUCJIOTa U €€ COIN bubnmnoreka [JOK

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




40 | Okcuasl cepsl bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
41 | CepHas KHUCIIOTA U €€ COJH bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
42 | IIpou3BOJICTBO CEPHON KUCIOTHI bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
43 | O6oOmeHne 1 cucTeMaTH3aIKs 3HAHUH 110 TeMaM MOTyJIst bubnuotexa [JOK
https://m.edsoo0.ru/7f41837c
44 | MoaynbHas pabota Ne 3. "["anorensl. XaJbKOTreHbI "
45 | OGuras xapakTepUCTUKA MOATPYIIIBI a30Ta. A30T U €ro bubnuotexa [JOK
CBOWCTBA https://m.edsoo.ru/7f41837c
46 | AMMuak u ero cBoiictBa. Cojli aMMOHUS bu6moreka [IOK
https://m.edsoo.ru/7f41837c
47 | Ilpaktuyeckas padota Ne 5 «[lonydyeHne ammuaxa,
W3yYECHHUE €r0 CBOMCTBY
48 Kucnoponnsie coenuaennst azota. OKCHABI a30Ta bu6moreka [IOK
https://m.edsoo.ru/7f41837c
49 | A3oTHas KHCIIOTa bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c
50 | Hutpatbl. A30THBIE yI0OpeHUs bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
51 | ®ochop. Coequnenus dochopa bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
52 | OGmas xapakTepuCcTUKa MOATPYIIIbI yriaepoaa. YTiepos bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
53 | Okcunst yraeponaa (II) u (IV) bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
54 | YronpHas kucnota. KapOoHatsl u rujpokapOOHaTHI bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
55 | Ilpaktuueckas pabota Ne 6 «Ilosyyenue okcuna yriaepona
(IV) u u3ydyenue ero CBONCTBY
56 | IlepBoHayasnbHbIE TOHATHS 00 OPraHUYECKUX BEIIECTBAX bubnuorexa [IOK
https://m.edsoo.ru/7f41837c
57 | IlpupoaHble HCTOYHUKH YTIIEBOI0POIOB bubnuorexa [IOK

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




58 | buonoruvecku BaKHbIC OPTaHUYECKHUE BEIECTBA bubnuorexa [JOK

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

59 | Kpemuuii. Coenunenus kpemaus. CrimkaTHas bubnuorexa [JOK
MPOMBIIUICHHOCTh https://m.edsoo.ru/7f41837c

60 | bop bubmmoreka [JOK

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

61 | Ilpaktuueckas padorta Ne 7
«Pemenne 3KCIEpUMEHTAIBHBIX 33144 I10 TEME
«Baxuelnme HeMeTaIUIEI U UX COETUHEHUS)

62 | OGoOIIeHe U CUCTeMAaTH3AIIHS 3HAHUH 110 TeMaM MO TyJIs bubnmoreka [JOK

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

63 | MoayneHas padota Ne 4. "Azort, dhocdop, yriaepos,

KpeMHUI 1 X coenuHenus. bop"

64 | [TonoxeHre METaNIOB B TIEPUOINICCKON CHCTEME bubnuorexa [JOK
xuMudeckux aementoB .M. MenzeneeBa, CTpOeHUE HX https://m.edsoo.ru/7f41837c
aTOMOB, (PM3MUECKHE CBOMCTBA

65 | XuMuueckne CBOMCTBA METANIOB. MeTaibl B IPUPOJIE. bubnuorexa [JOK
CriocoObI MOTy4eHHSI METAIIJIOB https://m.edsoo.ru/7f41837c

66 | Dnekrponus bubnuorexa [JOK

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

67 | Dnekrponus bubnuorexa [JOK

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

68 | OOmas xapakTepUCTHKA AIEMEHTOB TJIABHOU ITOATPYIIITHI bubnuorexa [JOK
I rpymmet https://m.edsoo.ru/7f41837c

69 CoearHeHns MIEJIOYHBIX METAJUIOB bu6mmoreka [JOK

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

70 | OGmas xapakTepuCcTUKa 3JIEMEHTOB ITaBHOW MOJITPYIIIbI bubnuoreka [JOK
I rpymmel https://m.edsoo0.ru/7f41837c

71 | CoenuHeHHs MIETOYHO3EMENbHBIX METAIIIIOB bubnmoreka [JOK

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

12 [TpakTiueckas pabota Ne 8. JKEcTKOCTH BOJBI U METOIBI
€€ yCTpaHeHus.

73 | AnromMuHUi, ero pU3NvecKre U XUMUYECKUE CBOMCTBA bu6mmoreka [JOK

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

74 | Xpom. CoenuHeHHs XpoMa bubnuorexa [IOK

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




75 | Menp u cepedpo 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
76 | Huuk 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
77 | XKeneso, ero pusnuecKkre U XMMUIECKUE CBOHCTBA 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
78 | CoenuHeHMS Keme3a 1 bubnmoreka [JOK
https://m.edsoo0.ru/7f41837c
79 | CoenuHeHwMs Kemes3a 1 bubnmoreka [JOK
https://m.edsoo0.ru/7f41837c
80 | CruiaBsbl Jxesie3a, MPOW3BOACTBO YyT'YHA U CTATH 1 bubnmoreka [JOK
https://m.edsoo.ru/7f41837c
81 | Ilpaktuueckas padorta Ne 9. Pemenne 1
AKCIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxkHenmme
METaJUIBI M UX COCTMHCHUS
82 O06o01menre U cucTeMaTru3alys 3HaHUK 110 TeEMaM MOTYJIS 1 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
83 MonynsHas padota Ne 5. «O01mue cBoiicTBa METAILIOB. 1
Baxueiiie MeTalIbl U UX COCIUHEHUS»
84 | HoBble MaTepHalibl M TEXHOJIOTHH 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41837c
85 XUMHUS ¥ 3I0POBbE 1 bu6moreka [IOK
https://m.edsoo.ru/7f41837c
86 | XuMuueckoe 3arpsi3HeHUE OKpYKarollei cpebl 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
87 | Ponb XuMHH B pEIICHUH IKOJOTHYECKUX MTPOOIIeM 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41837c
88 | [lepronuyeckuii 3aK0H U MEPUOANUECKAsE CUCTEMA B CBETE 1 bubnmoreka [JOK
y4EHHS O CTPOSHHHU aToMa https://m.edsoo.ru/7f41837¢c
89 | Tumbl XMUMHUYECKUN peakLUil B pacTBOPax 1 bubnuoreka [IOK
https://m.edsoo.ru/7f41837c
90 | I'ermeruueckas CBSI3b OCHOBHBIX KJIACCOB HEOPTAHUUECKHUX 1 bubnmoreka [JOK
BEIIECTB https://m.edsoo.ru/7f41837c
OO11ee KOIMYECTBO YACOB MO MPOrpaMMe 90




Ilepeuens (koaupukaTop) pacnpeaejeHHbIX M0 KJaccaM NMPoBepsieMbIX TPeOOBaHHUI K

pedyjJbTarTaM 0CBOCHUA MPOTrPaMMbI H 3JIEMEHTOB €€ COACPKaHUA

7 kyaacc
Kon
MIPOBEPSEMOTO [IpoBepsieMble TpeIMETHBIE PE3YIIBTATHl OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
pe3ynbrarta IPOrPaMMbl OCHOBHOT'O OOIIIET0 00pa3oBaHUs
Monynb 1. XuMus B IEHTPE €CTECTBO3HAHMUS
1.1 PaGorare ¢ mabopatopHbIM 000pyHZOBaHHEM, COONIOAAsl TIPaBHJIA TEXHUKH
0€30MaCHOCTH
1.2 NrocTprupoBaTh B3aMMOCBSI3h OCHOBHBIX XUMUYECKUX TMOHSATHH W TPUMEHSTH ITH
TTOHSTHS IPU ONMCAHUU BEIIECTB U MX IPEBPAIICHHIMA
1.3 Hcnonb30BaTh XMUMHUYECKYIO CHMBOJIMKY, TPABHIBHO IPOU3HOCHTh XUMHYECKUE
DIIEMEHTHI
1.4 [IpuMeHSTh eCTECTBEHHOHAYYHBICE METOJBI IMO3HAHUS — HAONIOJCHUE, HW3MEpPEHUE,
MOJEJIUPOBAHUE, SKCTIEPUMEHT (pealIbHbIN U MBICICHHBIN)
1.5 [ToHMMaTh CBSI3b XMMUU C APYTUMH HAYKAMH
Monynb 2. MaremaTtuka B XUMHHA
2.1 BEBIYHCIIATE OTHOCUTEIEHYIO MOJISKYJIIPHYIO M MOJIIPHYIO MAacChl BEIIECTB
2.2 BbIyncisiTh MACCOBYIO I0JIK0 XUMUYECKOTO 3JIEMEHTA 10 GopMysie COeAMHEHHUS
2.3 BoeiBouTh popmyIy BeliecTBa o MacCOBBIM JIOJISIM
2.4 Brruucisate MaccoBYIO I0JTIO BEIIECTBA B PACTBOPE.
2.5 ['oTOBHUTH pacTBOPHI HY’KHOM KOHIICHTPAIIUN
2.6 Brruncasate 00beMHYIO JTOJTIO Ta3a B CMECH.
2.7 BrIuucaste MaccoBYIO I0JTI0 PUMECEH B CMECH
2.8 Pemrate 3a1aun Ha KpUCTAJUIOTHAPATHI
Monynb 3. SIBieHus:, TPOUCXOIAIINE C BEIECTBAMU
3.1 Pa3nuyath ciocoObl pa3enieHusi cMeceil Ulsl pa3HbIX BUIOB cMecei
3.2 [IpoBOIUTH OUMILIEHHE COJH OT MecKa ¢ MOMOIILI0 (UIBTPOBAHUS U MOCIIEIYIOLIETO
BbINIAPUBAHMUSL.
3.3 [ToHumarhb ycioBus IpOBEICHUS peaklUi U MPU3HAKA XUMHUYECKUX peaklui
Monyinb 4. YpaBHEHHUS] XUMUYECKUX PEaKIUM
4.1 KnaccuduimpoBars ypaBHEHHs] XUMUYECKHX PEAKIIUI MO Pa3IMYHBIM MPU3HAKAM.
4.2. PaccraBisaTh K09 (PUIIMEHTHI B TOTOBBIX CXEMaX XUMUYECKUX PEaKIIHii
4.3 PaccunThIiBaTh KOJIMYECTBO BELIECTBA, MACCY, 00bEM, OTHOCUTEIHHYIO IUIOTHOCTD I10
ra3am.
4.4 Pemratp 3a1auu 1o ypaBHEHHUIO
4.5 PemaTh 3aa4u 0 ypaBHEHHIO C MacCOBOI1 J10JIel pacCTBOPEHHOTO BEIIECTBA.
8 kiace
Kon [IpoBepsieMbie TpeAMETHBIE PE3yabTaThl OCBOCHUS OCHOBHOM 00pa3oBaTelbHON
IIPOBEPSIEMOTO MIPOrPaMMBbI
pe3ynbpTarta
1 o pazneny: «IlepBoHauanbHBIE XUMUYECKHE TOHITHUS
11 PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKUX TMOHATUH: aTOM, MOJEKYJa, XUMUYECKHI

QJICMCHT, IIPOCTOC BCHIECTBO, CJOXHOC BCHIECCTBO, CMCECh (O,Z[HOpO,Z[Haﬂ u
HeO,Z[HOpO,Z[HaH), BaJICHTHOCTb, OTHOCUTCJIbHAd aTOMHAasA W MOJICKYJIIpHaAs Macca,
KOJIMYCCTBO BCUICCTBA, MOJIb, MOJIAPHAA MaCCa, MaCCOBad N0JII XUMHUUYCCKOTO 3JICMCHTA
B COCIMHCHUHU, MOHSIpHBIﬁ O6’béM, XUMHYCCKasd pCaKuus, KJ'IaCCI/I(I)I/IKaI_[I/I}I peaKI.[HfII
pCakiuu COCIUHCHUA, PCAKIUHN PA3JIOKCHUSA, PCAKIIMN 3aMCIICHHNA, PCAKIIUN 06MCHa,




9K30- M SHJIOTEPMHUYECKHE PEAKINHU, TEIUIOBOH A(PQPEKT peakiuu, pacTBOp, MaccoBast
J10J1s1 BellecTBa (IPOLIEHTHAs KOHLIEHTpaLusl) B pacTBOpe

1.2 NnnroctpupoBarh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHITHUH U MPUMEHSTH 3TH
MOHSTHUS IIPU ONMCAHUU BEUIECTB U UX MPEBpaLICHUN

1.3 Hcnonb3oBaTh XMMUYECKYI0 CHMBOJIMKY JUIl COCTaBJIeHUsS (POpMys BEIIECTB MU
YPAaBHEHUN XUMHUUYECKUX PEAKLIHI

14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMsI MAacChl BEILIECTB, IMOCTOSHCTBA COCTaBa,
aTOMHO-MOJIEKYJISIPHOIO Y4€HHs], 3aKOHa ABOrapo

15 ONPEJEIIATh BAJICHTHOCTh aTOMOB JIEMEHTOB B OMHAPHBIX COEMHEHUSIX

1.6 KnaccupunmpoBars XuMH4YecKue peakuu (M0 YMCIy M COCTaBy Y4YacTBYIOUIMX B
peakiuu BEUIECTB, M0 TeIIOBOMY 3D (DEKTY)

1.7 BBIYHCIISITE OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIIECTB

1.8 BBIYMCIISITh MAacCOBYIO JIOJII0O XMMMUYECKOIO d3JeMeHTa Mo (opMylie COeAWHEHHs],

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE

1.10 MIPUMEHTh €CTECTBEHHOHAyYHbIE METOJbl MO3HAaHUS — HaONI0EHUE, U3MEPEHHE,
MOJEIMPOBAHUE, SKCTIEPUMEHT (pealIbHbIN U MBICICHHBIN)

2 1o pa3neny. «BaxkHeiimne npeacTaBUTEIN HEOPraHMUYECKUX BEIIECTBY

2.1 PacKpbhIBaTh CMBICT OCHOBHBIX XUMHUYECKUX MOHITHH: OKCHJ, KHUCJIOTa, OCHOBaHUE,
COJIb

2.2 OTIpENENSITh IPUHAAIEKHOCTE BEIECTB K ONPEAEIEHHOMY KJacCy COEIUHEHHH IIo
dhopmynam

2.3 KJIacCCU(UIMPOBATh HEOPraHUYEeCKHE BEIIeCTBA

24 XapaKTepH30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEUIECTB Pa3IMYHBIX
KJIacCOB, TMOATBEpXKIas ONHMCAaHUWE MpPUMEpaMH  MOJEKYJISPHBIX  ypaBHEHHM
COOTBETCTBYIOIIUX XMMUYECKUX peaKklIni

2.5 MIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaU€CTBEHHOT'O COCTaBa,
BO3MOHOCTH MPOTEKAHUS] XUMUYECKUX MPEBPAIICHUH B Pa3JIMYHBIX YCIOBHIX

2.6 CIeIoBaTh TMpaBWIAM TOJB30BAHUS XHMHYECKOW TMOCYAOW H J1aOOpaTOPHBIM
o0opynoBaHuEM, a TakXke MpaBUiIaM OOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU 1O BBITIOJHEHUIO Ja0OPATOPHBIX XUMUYECKUX OMBITOB MO MOJYYCHUIO
U coOupaHHUIO Ta3000pa3HbIX BEUIECTB (BOJAOpOJA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C OIpeaeIéHHON MacCOBOM J0JIeil pacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATD
Y TIPOBOJIUTH XUMHUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB IIeNIouei U
KHCJIOT C IOMOIIIbIO HHUKATOPOB (JIakMyc, (heHoipTargerH, MEeTUIOPaHK U IpYTrue)

2.7 MIPOBOJMTH PACUETHI M0 YPABHEHUIO XUMHUECKON peaKIiu

3 [lo paznmenmy: «llepuomuueckuii 3akoH u Ilepuoguueckass cucTeMa XUMHUYECKUX
anemenToB /.M. MenneneeBa. CtpoeHne atoMoB. Xumudeckasi cBsi3b. OKHCIUTEIBHO-
BOCCTaHOBHUTEIIbHBIC PEAKITHID)

3.1 PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MMOHATUI: SAPO aTOMa, SIEKTPOHHBIN CIOM
aToMa, aTOMHasi opOuTab, pauyCc aTOMa, XUMUYECKask CBS3b, OJSPHAS U HETIOJISIpHAS
KOBAJICHTHAs CBS3b, AJIEKTPOOTPULIATENIBHOCTh, MOHHAS CBS3b, MOH, KaTUOH, AHHOH,
CTENEeHb OKUCIICHHS

3.2 KJIACCU(UITMPOBATH XUMUYECKHE IIEMEHTHI

3.3 OTMHCHIBATh W XapakTepu3oBaTh Tabmuunyio Qopmy Ilepuoanueckoit cuctemsl
XMMHUYECKUX DJIEMEHTOB: pa3iuyarh MOHSATHUS «TJaBHas moAarpymma (A Tpymma)» u
«moboyHas noarpynna (b rpynmna)», «mansie» u «00JIbIINEe) TEPUOIBI

3.4 packpsiBath cMbich [lepuoanueckoro 3akona J.M. MengaeneeBa: AeMOHCTpUPOBATh
MOHMMAaHHE TMEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKUX DIIEMEHTOB OT UX
1oJiokeHus B [lepuoanueckon cucreme

3.5 COOTHOCHUTH 00O3HAYEHUs, KOTOpble uMeroTcs B Tabmuie «llepuoanueckas cucrema

XUMHUYCCKHUX JJICMCHTOB I[I/I MeHpeneeBa» C YHCIOBBIMHU XapPAKTCPUCTUKAMHU




CTPOCHHUSI aTOMOB XHMHUYECKUX 3JEMEHTOB (COCTaB M 3apsi sjapa, oOImee 4YHcio
IEKTPOHOB U PACHpPEEIEHUE UX IO 3JIEKTPOHHBIM CIIOSIM)

3.6 OTIPENICNATh CTENICHh OKUCIICHUS YJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX

3.7 OMPENENATh BHJI XUMUYECKOW CBSI3U (KOBAJIGHTHAass M HOHHAs) B HEOPraHUYECKUX
COCJIMHEHUSIX

9 kJacc
Kon [IpoBepsieMble TpeIMETHBIE PE3YIIBTATHl OCBOCHHUS OCHOBHON 00pa3oBaTeIbHOM
MIPOBEPSIEMOTO IPOrPaMMBI
pe3yibTara
1 [To pazmeny: «BemiecTBo 1 XUMUYECKask pEAKIHsDY

1.1 pacKphIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX IOHATHUH: pPAacTBOpP, OSJIEKTPOJIHTEHI,
HEDJICKTPOJIUTHI, DJEKTPOJUTHUECKAsT TUCCOIMALNS, PEaKIMH HOHHOTO OOMeHa,
KaTaJln3aTrop, XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTHUMBIE pPEaKIuH,
OKHCITUTEIIHO-BOCCTAHOBUTENIFHBIE ~ PEaKIUH,  OKUCIUTEIb,  BOCCTAaHOBHTEJb,
OKHCIIEHHE ¥ BOCCTAHOBJICHHE, AUIOTPONHs, aM(OTEPHOCTh, XHMHUYECKas CBS3b
(koBaJieHTHAsi, WOHHAs, METAJUIMYEeCKas), KpUCTAUTMYeCKas pemeéTKa, CIUIaBBI,
CKOPOCTh XUMHUYECKOU PEAKIIUU

1.2 WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYCECKUX TMOHATHHA W MPUMEHSTH ITH
TTOHATHS IPU ONMMCAHUY BEIIECTB U UX IIPEBPAIICHHI

1.3 COCTaBJISITh YPABHEHUS DJICKTPOJIUTHUECKON AUCCOMUALIMKU KUCIIOT, IIEJI0YEH U COJIEH,
TIOJTHBIE M COKpAIEHHBIE YPaBHEHHS pEeaKIiii HOHHOTO 0OMEeHa

14 PacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PpEAKIUil MOCPEenICTBOM
COCTaBJICHUS DJIEKTPOHHOTO OanaHca ITUX PeaKIHii

1.5 MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKON PEAKITHH

2 ITo pazneny: «Hemetayibl M WX COEOMHEHHS

2.1 XapaKTepu30BaTh (OMHUCHIBATH) OOIME W CHenu(UUecKrne XUMHUYECKHE CBONCTBA
MPOCTBIX U CJIOXHBIX BELIECTB, MOATBEPK/Iasi ONMKUCAHUE MPUMEPAMU  MOJIEKYISIPHBIX
U HMOHHBIX YpPaBHEHHUI COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIH

2.2 COCTaBIIATh YpPaBHEHMsI pEaKUUd, MOJITBEP>KIAIOIIMX CYIIECTBOBAHHE I'€HETHYECKON
CBSI3M M@Ky BEIIECTBAMH Pa3IMYHBIX KJIacCOB

2.3 MIPOTrHO3UPOBATh CBOMCTBA BEUIECTB B 3aBUCUMOCTU OT HUX CTPOEHHUS, BO3MOKHOCTH
MPOTEKAHNUSI XMMUYECKUX TMPEBpAllleHUHd B Pa3INMYHBIX YCIOBUSIX

2.4 clieoBaTh MpaBUJIaM I[OJIb30BaHMSI XHUMHYECKOW Tocynoil u  1abopaTopHBIM
o0opynoBaHuEeM, a TaKXke MpaBUiIaM OOpallleHus ¢ BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU 11O BBITIOJHEHUIO Ta00PATOPHBIX XUMUYECKUX OIBITOB MO TOJTY4YEHHUIO
1 coOMpPaHUIo ra3000pa3HBIX BEIECTB (AaMMHUAKa U YTIIEKUCIIOTO ras3a)

2.5 MIPOBOJUTH PEAKIMH, MOATBEPKAAIOIINE KaYEeCTBEHHBIN COCTaB Pa3IUYHBIX BEIECTB:
pacrno3HaBaTh OMBITHBIM MMYTEM XJIOPUI-, OpOMU, HOAM, KapOoHaT, hocdar, CUIUKaT,
cynbdaT, THAPOKCUI-HOHOB, KATHOHBI aMMOHHS

3 Ilo pazmeny: «Metamibl M HUX COSAMHEHUS)

3.1 XapakTepu30BaTh (OMHMCHIBaTh) OOIIME M crenupHUUecKre XUMHUYECKHE CBOMCTBa
MPOCTBIX U CJIOXHBIX BEIIECTB, MOATBEPKIasi ONMUCAHUE MPUMEPAMU  MOJIEKYISIPHBIX
W HMOHHBIX ypPaBHEHHUI COOTBETCTBYIOIIUX XHMHUYECKUX PEAKITHA

3.2 COCTaBJIATh YPaBHEHUS peakiMi, MOATBEP)KJIAIOIIUX CYLIIECTBOBAHUE T'€HETHUECKON
CBSI3U MEXKJYy BEIIECTBAMH Pa3JIMYHbIX KJIACCOB

3.3 MIPOrHO3UPOBATh CBOMCTBA BEILECTB B 3aBHCUMOCTH OT UX CTPOEHMS, BO3SMOXKHOCTH
MPOTEKAHUSI XUMUYECKUX TMPEBPAIICHUH B Pa3TUYHBIX YCIOBUSIX

3.4 clieIoBaTh TMpaBUJaM TOJH30BAaHUS XUMHYECKOW TOCyIOH U 1abopaToOpHBIM

O60py,Z[OBaHI/ICM, a TaKXKC IIpaBUJIaM 06pa1ueHI/151 C BCIICCTBAaMM B COOTBECTCTBUH C
HHCTPYKIUSAMMU 110 BBIIIOJIHCHUTO Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB




3.5

MMPOBOAWTH PCAKIMHU, ITOATBCPKAAOIINC KauyeCTBEHHLIN COCTaB Pa3JIMYHBIX BCUICCTB

4 [To pazpeny: «XuUMHS U OKpYKAKOLIAsA CPEIa»

41 pacKpbIBaTh CMBICI OCHOBHBIX XxuMuueckux nonstui: I[IJIK BemecTtsa; kopposus
METaJJIOB

4.2 MIPUMEHSATh OCHOBHBIC OIEpAIMH MBICTUTEIBHOM JCATEIHPHOCTH — aHAIN3 M CHHTE3,
cpaBHEHHE, 0000IIeHNe, CHUCTEeMATU3aIMI0, BBIABJICHUE MPUYMHHO-CIEICTBEHHBIX
CBSI3€M — 11 M3Y4YEHUs CBOWCTB  BEHIECTB M XMMHYECKHX  PEAKLHI;
€CTECTBEHHOHAyYHbIE = METOABbl  TO3HAHMS  —  HaOIIOJCHHUE, HU3MEpEeHHE,
MOJEJIMPOBAHUE, IKCIEPUMEHT (peajbHbId U MBICICHHBIH)

IIpoBepsiemble 3jIeMeHTHI COEePKAHUS
7 Kkaacc
Kon [IpoBepsieMblil 2IIEMEHT COACpPKAHUS
MIPOBEPSIEMOTO
2JIEMEHTa

1.1. [Ipenmer xumun. Posib XMMUK B )KU3HM Ye€lIOBeKa. XUMHUS B CUCTEME HayK. Tena u
BemiectBa. DHU3NYECKUE CBOWCTBAa BEIIECTB. ATpPEraTHOE COCTOSIHUE BEIIECTB.
du3ndecKkrue 1 XMMUUIECKHE SIBJICHUSI.

1.2. [ToHsTHE O METO/IaX MO3HAHUS B XUMUH.

1.3 XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW TMOCYIOH, C MpaBHIAMH
paboThl B JTa0OpaTOpPUH U TIpUEMaMU OOpaIleHust ¢ TaOOPaTOPHBIM 00OPY/IOBAHHUEM,
M3y4eHHEe W OomucaHue (U3MYECKUX CBOMCTB 0Opa3lloB HEOPTaHWYECKHUX BEIIECTB,
HaOmoneHne Qusnueckux (TUIaBI€HUE BOCKA, TasHUE JIbJla, pacTHpaHUE caxapa B
CTYIKe, KUTIEHHE 1 KOHACHCALMs BOJIbl) U XUMUYECKUX (TOPEHHE CBEUH, TPOKATMBAHUE
MEJTHOW TTPOBOJIOKH, B3AMMOICHCTBHE MeJIa C KUCIIOTON) SIBJICHUHN

1.4 CBs13p xuMuH ¢ Onostorueit. DotocuaTe3. DpupHBIE Macia ¥ MUTMEHTHI.

1.5 CBs13b XuMuH ¢ reorpadueii. ['opHbIe MOPOJIbI 1 MHHEPAITIBI.

1.6 CBs13b XUMHH ¢ PU3UKON. TUTIBI KPUCTATHYECKUX PEIIETOK.

2.1 OtHocuTenbHas aToMHasi M MOJEKyJIspHas Macchl. MaccoBas [0Jisi 3JIEMEHTOB
BemecTBe. CoctaBieHne GopMyIbl BEHIECTBA [0 MACCOBBIM JIOJISIM.

2.2 MaccoBas 10151 IPUMECEH.

2.3 O0BeMHAas 101 ra30B B CMECH.

24 MaccoBast monst BemiectBa B pactBope. [IpurortoBiieHne pacTBOpPOB 3aJlaHHOM
KOHLIEHTPALIUH.

2.5 Kpucrannoruapatsl. [IpurotoBiaeHne pacTBOPOB € y4aCTHEM KPHUCTAJIOTHIPATOB.

3.1 Uucteie BemectBa u cMmecu. CnocoObl pasnenenus cmecedl. DuiabTpoBaHueE.
Juctumnsinus. AacopObuus. Beimapuanue. [IpoBeneHue mnpakTH4ecKux padboT IO
OUYUTKE U Pa3ACICHUIO CMECEH.

3.2 YcnoBust MpoTeKaHUs XUMUYECKUX peakuuid. [Tpu3Haku XUMHUYECKUX PeaKIuil.

4.1 YpaBHeHust xumuuecknx peakuuii. Kiaccuukanys XuMiU4ecKux peakiuu.

4.2 3akoH coxpaHeHusi Macchl. PaccraHoBKa KO3 GHUIIMEHTOB B YPABHEHUH.

4.3 KonunuecTtBo BemectBa. Monb. MousipHas macca. B3auMocBsI3bp konnuecTBa, Macchl U
yHucla CTPYKTYpPHBIX €AWHHUIl BemlecTBa. Pacu€rel mo QopmyrnaM XHUMHUYECKHUX
COCIMHEHUN

4.4 Pemienue 3agau no ypaBHeHUSIM

8 ki1ace
Kon [IpoBepsieMblil 3JIEMEHT COAepKAHUSA
MIPOBEPSIEMOTO
JJeMEHTa
1 [TepBoHauaNbHBIE XUMUYECKHE MTOHATHUS




11

[Ipenmer xumuu. Posib XMMUK B KU3HM 4YelIOBeKa. XUMHUs B CUCTEME HayK. Tena u
BemlecTBa. Ou3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe COCTOSTHUE BEIIECTB

1.2

ITonsarue o MCTOAaX IIO3HAHUA B XHUMHUH. YucTelie BeIICcCTBA W CMCCHU. CHOCO6H
pa3aciieHusl CMecel

1.3

ATOMBI U MOJIEKYJIbI. XHUMHUYECKHE I€MEHThl. CUMBOJIBI XMMHYECKHUX SJIEMEHTOB.
[IpocThie U c0XkHbIE BelleCTBA. ATOMHO-MOJIEKYJIIPHOE YyUEHUE

14

Xumnueckas ¢Gopmyna. BaneHTHOCThP aTOMOB XHMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemiecTB. OTHOcuTenbHas aToMHas Macca. OTHOCUTENbHAs
MOJIEKYJIsIpHas Macca. MaccoBasi 10l XMMUYECKOIO JJIEMEHTA B COCAMHCHUH

1.5

KomnnuectBo BemectBa. Monb. MonsipHas macca. B3auMoCBsI3b KOJIMYECTBA, MACCHI U
Yucjia CTPYKTYPHBIX €JMHHI] BemiecTBa. Pacu€Tel mo QopMylaM XUMHUYECKHUX
COCMHEHU I

1.6

Ouznyeckue U XUMUYECKUE SIBICHUSA. XUMHMUECKas peakuusi U e€ MpU3HaKu. 3aKOH
COXpaHEeHMsI Macchl BEIECTB. XUMHUUecKue ypaBHeHMs. Kiaccudukanus XuMUYECKUX
peakiuii (CoeqMHEHUs, Pa3JI0KEHHUs, 3aMeleHrs, 0OMeHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHYECKOW NOCYIOH, C MpaBHIAMH
paboTel B 1abopatopuu U npuéMaMu oOpaIieHus ¢ J1abopaTopHBIM 000PYJIOBaHUEM,
W3yYeHHE W OIHUCaHWe (U3UYECKUX CBOWMCTB OOpa3[0OB HEOPTaHWYECKHX BEIIECTB,
HaOmoneHne Qusnveckux (TUIaBIeHUE BOCKA, TasHUE JbJa, pacTHpaHHe caxapa B
CTYITKEe, KUTICHHE ¥ KOHCHCAINS BOJIBI) U XUMUYECKHX (TOPCHHE CBEYH, TPOKATUBAHUE
MEIHOH TPOBOJIOKH, B3aMMOJICHCTBHE MeJa C KHCIOTOH) SIBICHWH, HAOMIOACHUE U
ONHMCaHWE TIPU3HAKOB MPOTEKAHWS XHUMHUYECKHX peaknui (pas3iioskeHue caxapa,
B3aMMO/ICHCTBUE CEPHOW KHCIOTHI C XJIOPHIOM Oapusi, pas3lio’KeHUE THIPOKCHIA
menu(Il) mpu HarpeBanuu, B3amMojeicTBHE >kene3a ¢ pactBopom comm meau(Il),
M3y4eHUe CIOCOO0B pa3jeNieHus cMmeced (C TOMOIbI0 MarHuTa, (pUiIbTpoBaHUE,
BbINIAPUBAHUE, TUCTWUILSALMS, XpoMarorpadus), MpPOBEIEHUE OYMCTKU IOBAPEHHOMN
COJIM, HAOJIO/ICHHE U ONMCAaHUE PE3YIbTATOB MPOBEICHUS OIbITa, MILIIOCTPUPYIOLIETO
3aKOH COXpaHEHHUS MAacChl, CO3JIaHUE MOJEJIE MOJIEeKYI (IIapOCTEPKHEBBIX )

BakuHelinne npeacTaBuTeIM HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — 3ineMeHT U MpocToe BELIECTBO.
Haxoxpaenue kucinopona B mpupojie, GU3NUYecKre U XUMHUYECKHUEe CBOMCTBA (peaKiuu
ropenus). Oxcuapl. [Ipumenenne kucnopona. CrnocoObl MOJydeHHS KHCIOpOAa B
naboparopu U TpoMmbinuieHHOCTH. KpyroBopor kuciopona B mpupoae. O30H —
AITOTPONHAS. MOAU(PHUKAIUS KUCIOPOIa

2.2

TertoBoil >(pdexT XuMHUYECKON peakluu, TEPMOXHUMHYECKUE YpPaBHEHHUS, 9K30- U
SHAOTEPMHUUYECKUE peakuuu. TOIUIMBO: yYroib W MeETaH. 3arps3HEHHE BO3AyXa,
yCUJIEHUE MApHUKOBOTO 3P deKTa, pa3pyIieHHe 030HOBOTO CII0s

2.3

Bomopon — amemeHT M mpocTtoe BemiecTBO. HaxoskieHue BOJOpOJia B IMPHUPOJE,
(u3nyecKre U XMMUYECKHEe CBONCTBA, MpUMEHEHHUe, criocoObl ony4yeHus. Kuciaotsl u
Conu
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MouisipHbiii 00BEM ra3oB. PacuéThl Mo XMMHUYECKUM YpaBHEHHSIM

2.5

®dusnyeckue cBouicTBa BoAbl. Boma kak pactBopurens. PactBopbl. Hacelliennsie u
HEHACHIIIEHHBIE PaCTBOPHI. PacTBOpUMOCTSH BeliecTB B BoJe. MaccoBas 10JIs1 BELIECTBA
B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJbl. OcHOBaHMs. Posb pacTBOpoB B mpupoae u
B JKU3HM 4enoBeka. KpyroBopoT BoAbsl B MpHUpoie. 3arpsi3HEHUE NPUPOIHBIX BOJ.
OxpaHa ¥ 0YKCTKa NPUPOJHBIX BOJ

2.6

Knaccudukamnus neoprannyeckux coenuHenuit. Oxcuabl. Knaccudukanus okcuaos:
coneoOpa3ymomue (OCHOBHBIC, KUCIOTHBIC, amM(OTepHbIE) M HecoleoOpa3yrolue.
Homenknarypa okcunoB. Ouznueckue U XUMUYECKHE CBOWCTBA OKCUAOB. [lomydenue
OKCHJIOB




2.7

OcHoBanwms. Knaccudukanust ocHOBaHWM: MENOYM M HEPACTBOPHMBIE OCHOBAHUSI.
Homenknarypa ocHoBanuil. @PuU3MYECKHE M XHUMUYECKHUE CBOWCTBA OCHOBAHUM.
[Tosryuenne ocHOBaHUM

2.8

Kucnorel. Knaccudpukamus kucnor. Homenknarypa kucnor. @Dusnueckue H
XUMUYECKHME CBOMCTBAa KHCIOT. Psan akruBHoctm MerauioB H.H.  bekerosa.
[Tonydyenue Kucaor

2.9

Comu. Homenkmarypa coiseii. ®dusudyeckue W XUMHUYECKHE CBOMCTBA COJIEH.
[Tonydyenue coiier

2.10

I'enermyeckas CBSA3b MCKAY KiIacCaMU HCOPTaHUICCKUX COCIII/IHCHI/II\/JI

2.11

XUMUYECKUI AKCHEPUMEHT: KaueCTBEHHOE OIPEJENIEHUE COJEp)KaHUs KHUCIOpOAa B
BO3JlyXe, TMOJy4YeHHe, cOOMpaHue, paclio3HaBaHUE M HU3Y4YEHHE CBOWCTB KHCIOPOJa,
Ha0JI0/IeHNe B3aMOJECHCTBHSI BEIIECTB C KUCIOPOJOM M YCIOBUS BOSHHUKHOBEHMS U
MpeKpaleHus ropeHus (moxapa), 03HaKOMJIEHHE ¢ 00pa3liaMy OKCHUIOB M OTIMCAHUE UX
CBOMCTB, MOJy4YeHHE, COOMpaHue, paclio3HaBaHWE W H3Y4YEHHE CBOMCTB BOJIOpOJ]A
(ropenue), B3aumojeiicTBue Bojgopoma ¢ okcupom wmeau  (II)  (Bo3mokHO
WCIIOJIb30BaHNUE BUACOMATEPUAJIOB), HaOMIOeHIHE 00pa3IlloB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJIEIOBAaHUME OCOOEHHOCTEH pacTBOPEHMsI BEUIECTB C  pa3IMYHOU
pacTBOPUMOCTBIO, MPUTOTOBJIEHHUE PACTBOPOB C OMNPEACIEHHOWM MacCOBOM JoJel
PacTBOPEHHOTO BELIECTBA, B3aUMOIEHCTBHE BOJIbI C METAJUIAMHU (HaTPUEM U KaJIbLIUEM)
(BO3MOKHO HCHOJIB30BaHUE BUJICOMATEPHAIIOB), OINpPENEICHHE PACTBOPOB KHUCIOT U
miesioyeil ¢ MOMOUIbI0 HHAMKATOPOB, HCCIENOBaHUE OOpa3loB HEOPraHMYECKHUX
BEILECTB PA3IUYHBIX KJIACCOB, HAONIO/JIEHWE HM3MEHEHMsS] OKPACKH HHIUKAaTOPOB B
pacTBopax KHCJIOT M IIeNoYel, m3ydyeHue B3aumojercTBus okcuaa meam (II) c
pacTBOPOM CEpPHOM KHCIOThI, KHCIOT C MeETaulaMy, pPEaKUuid HEeUTpaIn3alvH,
MOJIyu€HHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHHME OJHOTO METajlla JPYTUM U3
pacTBopa CoJid, pelleHue SKCIEePUMEHTaIbHBIX 3a7au 1Mo Teme «Baxueiimme kinaccel
HEOPraHMYECKUX COEAUHEHHID)

[Tepuonnueckuii 3akoH u Ilepuonuueckass cucteMa XUMUYECKUX 3iaeMeHToB J[.M.
Meunneneena. Crpoenue aTOMOB. XumMuueckas CBSI3b. OKHCIIUTEILHO-
BOCCTAHOBUTEJILHBIC PEAKITUN

3.1

[lepBple MOMBITKH KIacCHU(PHUKAIMU XUMHUYECKUX 3iieMeHTOB. [loHaTtue o rpymmax
CXOJHBIX JJIEMEHTOB (ILIEJIOYHbIE U IIEJTOYHO3EMENbHbIE METalIbl, TaJOreHbI,
WHEPTHbIE Ta3bl). ODIJEMEHThl, KOTOopble 00pa3yloT amMQpOTepHblE OKCHIBI U
THJIPOKCHUTbI

3.2

[Tepuonunueckuii 3akoH. llepumoanueckas cucteMa Xumudeckux siemeHtoB ..
MenneneeBa. KopoTkomepuonHas u umHHONEpuoaHas dopmbel Ileproaudeckoit
cucrembl xumudeckux oneMeHtoB .M. Menneneesa. llepuonsl U rpymmsl.
Pu3NYeCcKUil CMBICI NOPSJIKOBOTO HOMEpa, HOMEPOB NIEPHOJIA U TPYIIIBI IEMEHTA

3.3

Crpoenne atomoB. CoctaB aromubIX szuep. HM3oromsl. Onextponsl. CrpoeHue
3JIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XuMuueckux 31eMeHToB Ilepuoanueckoii
cucrembl J[ M. MengeneeBa. XapakTepucTHKa XMMHYECKOIO 3JIEMEHTA IO €ro
nonoxeHuro B Ilepuoanyeckoit cucreme JI.M. Menneneesa

3.4

3aKOHOMEPHOCTH  M3MEHEHMS  pajguyca aTOMOB  XMMMUYECKHUX  JJIEMEHTOB,
METAJUNINYECKMX U HEMETAJUIMYECKUX CBOWMCTB IO IpylmaM U IepuojaM. 3HadeHHE
IIepuoanueckoro 3akoHa u Ilepuoanyeckoi CUCTEMBI XMMHMUYECKUX JJIEMEHTOB IS
pa3BuTus HayKU U npakTuku. [I.1. Mennenees — y4€Hbll U IpakJaHUH

3.5

Xumnueckas cBs3b. KoBajaeHTHAs (HOJISIpHaH u HeHOHHpHa}I) CBA3b. SJICKTpOOTpI/II_Ia'
TEIbHOCTh XUMUUECKHUX dJIeMEeHTOB. lOHHAs CBSI3b

3.6

Crenenbs oxwuciacHuS. OKHCIUTEIbLHO-BOCCTAHOBUTEIIHHEIC pCaKkuunun. Hpoueccm
OKHUCJICHHUS B BOCCTaHOBIICHUS. OKHCINUTEIIN U BOCCTAHOBUTEIIN

3.7

XUMUYECKUMN OKCHICPUMCHT:. U3YUCHUC 06p8.31_IOB BCIICCTB MCTAJIJIOB M HEMCTAJIJIOB,
B3aHlMO/ICIICTBHE TUAPOKCHJA [IMHKA C paCTBOpPaAMH KHUCJIOT U IJ.ICJIO‘-ICﬁ, IMPOBCACHUC




OIIBITOB, WJUIIOCTPUPYIOIIMX IMPUMEPBl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIMM
(ropeHue, peakliuy Pas3IoKeHUsl, COEAMHEHUS)

9 kJaacce

Kon
MIPOBEPSIEMOTO
SJIEMEHTA

[IpoBepsieMblii 37IEMEHT COEpKAHUS

1

BemectBo n xumnyeckas peakuus. Ilopropenue

11

Ilepnognueckuit 3akoH. Ilepmoamueckas cucrema XHUMHYECKUX dinemeHToB [I.U.
MenneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKHUX
3JIEMEHTOB MEPBbIX TPEX MEPUOJIOB, KallUs, KAIbIHA U UX COETUHEHHUI B COOTBETCTBUH
C II0JIO’KEHUEM 371eMEHTOB B lepnoinyeckoil cucreMe U CTPOEHUEM UX aTOMOB

1.2

CrpoeHue BelecTBa: BUIbl XMMHUYECKON CBS3H. THIIBI KPUCTANIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEIIECTBA OT THUIIA KPUCTALUIMYECKOW pEIIETKM W BUIA
XUMHUecKol cBs3u. Kiaccudukanuss M HOMEHKIATypa HEOPraHWYECKUX BELIECTB
(MexTyHapoHasi ¥ TpUBHAalbHAs). XMMUYECKHE CBOMCTBA BEILIECTB, OTHOCSIUXCSA K
pa3IMYHBIM  KJIacCaM  HEOPraHWYEeCKUX  COCOUHEHUN, TEHETHYEeCKas  CBS3b
HEOPraHMYECKHNX BEIIECTB

1.3

Knaccudukanuss XuMHUYECKUX peakUuid MO pa3iuyHbIM MpHU3HAKaM (M0 4YHCITy U
COCTaBY YYaCTBYIOUIMX B peakLUU BELIECTB, N0 TEINIOBOMY 3D PeKTy, M0 U3MEHEHHUIO
CTETIEHEW OKHUCIIEHHUS XUMUYECKHUX OJJIEMEHTOB, MO OOpaTMMOCTH, MO Yy4YacTHUIO
Katajau3aTopa). DK30- U 3HIOTEPMHUYECKHUE PEaKIUH, TEPMOXUMUYECKUE YPaBHEHHUS.
[ToHATHE O CKOPOCTH XUMHUYECKOUN peakluu

1.4

[Tonsatue 00 o0OpaTUMBIX W HEOOpPATUMBIX XHUMHUUYECKMX peakuusx. [loHsTtue o
TOMOTEHHBIX M TETCPOTCHHBIX peaknusx. [IOHATHE O XHUMHYECKOM pPaBHOBECHH.
@dakTophl, BIUAIONIMAE HAa CKOPOCTh XHMHUYECKOH pEakIud W  TOJO0KEHHE
XUMHYECKOTO PaBHOBECHS
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OKHUCAUTENbHO-BOCCTAHOBUTENBHBIE PEAKIMH, AJIEKTPOHHBIN OajaHC OKHUCIUTENIHHO-
BOCCTAHOBHUTEJIIBHOM  PEaKIUU. CocraBineHue  ypaBHEHUM  OKHCIHUTEIBHO-
BOCCTAaHOBHUTEJIbHBIX PEAKIMHA C KCIOJIb30BAaHUEM METOJa AJIEKTPOHHOro OajaHca

1.6

Teopust 3MEKTPOIUTHUECKON JUCCOLMALMU. OJNEKTPOJUTHI U  HEIIEKTPOJUTHI.
Katuonbl, anuoHbl. MexaHHM3M AMCCOLMAIMM BEIIECTB C pPa3jIMYHBIMU BHAAMU
xumuueckor cBs3u. Crenenp aucconuanuu. CuiabHble U cialOble AJIEKTPOJIUTHI.
Peakuuu nonHoro oomena. YciaoBusi IpOTEKaHUSl peakuii HOHHOTO 0OMEHa, MOJIHbIE
U COKpalIEHHbIC HOHHBIC YpaBHEHUA peakinii. CBOMCTBA KUCIOT, OCHOBAaHUN U COJIEH
B CBETE€ NPEIACTaBICHUNA 00 3IEKTpONIUTHYECKOW mucconuanud. KadecTBeHHBIE
peakiuu Ha HoHbL. [loHATHE O THIPOIN3E cosel

1.7

XUMHYECKUM OKCIICPUMCHT. O3HAKOMJICHUC C MOACIIAMHU KPUCTAJUIMYCCKUX peH_IéTOK
HCOPraHM4YCCKUX BCIICCTB — MCTAJUIOB U HCEMCTAJUIOB (Fpaq)I/ITa u aJ'IMa3a), CJIOXKHBIX
BCIICCTB (X.]'IOpI/II[a HanI/IH); HCCIICAOBAHUEC 3aBHUCUMOCTH CKOPOCTH XUMHWYECKON
pCaKmuu OT BO3JICHCTBUS Ppas3INIHbIX (1)aKTOp0B; HCCIICAOBAHUC JJICKTPOIIPOBOJHOCTHU
PacTBOPOB BCUICCTB, IIpOLECCa AUCCOMAINN KHUCJIOT, ImIeno4Yed M Ccoje (BO3M0)KHO
HUCIIOJIb30BAHHUEC BI/I)IeOMaTepI/IaJ'IOB); IMMPOBCACHUC OIIbITOB, HITTFOCTPUP YIOIITUX
NPpU3HAKHU TIPOTCKAHUA peaKHI/Iﬁ HOHHOTO OOMEHa (06pa30BaHHe ocaakKa, BbIACIICHUC
rasa, o6pa30BaHHe BOI[BI); OIIBITOB, WJJIFOCTPUPYIOIIHUX MPHUMEPBI OKUCIUTCIIBHO-
BOCCTAHOBHUTCIBHBIX peaKuHﬁ (ropeHHe, pCakinn pa3jI0KCHUA, COCI[I/IHCHI/IH);
PacCnio3HaBaHUC HCOPraHMYCCKUX BCHICCTB C€ IOMOIIBIO KAYCCTBCHHBIX peaKI_lI/Iﬁ
Ha HWOHBI; PCHICHHUC SKCIICPHUMCHTAJIbHBIX 3a/1a4

Hemertannsl 1 ux coeTMHEHUS

2.1

061_[[351 XapaKTCpUCTUKA T'aJIOTCHOB. OcobeHHOCTH CTPOCHUA aTOMOB, XapaKTCPHBIC
CTCIICHU OKHUCJICHUS. CTpOCHI/IC )51 (I)I/I3I/I‘-IGCKI/IG CBOMCTBA IMpOCTBIX BCHICCTB —
raJIor€HOB. X MMHYECKHNE CBOMCTBA Ha IMpuUMCpe Xjaopa (BSaHMOI[eﬁCTBHC C MCTaJlJlaMU,




HeMeTajulaMH, lieno4aMu). XnopoBoaopo. CoiisiHas KMCI0Ta, XMMUYECKUE CBOUCTBA,
IIOJIy4eHue, NpUMeHeHue. JIelcTBre XJ10pa U XJIOPOBOJAOPOAA HAa OPraHU3M YEIOBEKa.
Bakneiimme XJIOpUIbl U UX HAXOKICHHUE B IPUPOJIEC

2.2

OOmias xapakrepucTtuka 371eMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHHS aTOMOB,
XapakTepHble cTeneHu okucieHuss. CtpoeHue U (U3MUECKUE CBOMCTBA IMPOCTHIX
BEUIECTB — KHUCIOPOJA U Cepbl. AJUIOTPOIHBbIE MOAM(DUKALUU KHCIOPOAA U CEPBI.
Xumunueckue coictBa cepbl. CepoBOIOpOA, CTpOeHHE, (PU3HUECKUE U XUMHUYECKHE
cBoiicTBa. OKCH/IbI Cepbl KaK MPEJICTABUTENN KUCIOTHBIX OKCHI0B. CepHas KHUCIIOTa,
¢u3nveckue U XMMHUYECKUE CBOMCTBA (0OIIME KaK MPEICTaBUTEINs KJIacca KUCIOT U
cnenupuyeckne). XUMHUYECKHE PEAKIHU, JIeKAINMe B OCHOBE IPOMBIILICHHOTO
cnocoba mosydyeHus cepHo KuciaoThl. I[Ipumenenwe. Coim CEpHOM KHCIOTHI,
KauecTBEHHasl peakuusi Ha cyinbdar-uoH. HaxoxxneHue cepbl M €€ COEIUHEHHI B
npupojae. XUMHUYECKOE 3arpsi3HEHUE OKpYXKAIoLeH Cpeabl COENMHEHUSMU CEepbl
(KUCIOTHBIE ~ JIOKIW, 3arpsi3HEHUWE BO3JAyXa M BOJOEMOB), CIIOCOOBI  €ro
MIpeI0TBpAILlEHUs

2.3

OOmast xapakTepucTuka 3aeMeHTOB VA-rpynmnbl. OcOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTepHbIE CTENIEHU OKUCIEHUS. A30T, pacpoCTpaHEHHUE B IPUPOJE, prU3nuecKue u
XUMHUecKue cBoiicTBa. KpyroBopot azora B mpupojie. AMMHAK, €ro QpU3ndecKue u
XMMHUYECKHE CBOMCTBA, MoJydyeHHe U npuMeHeHue. Coau aMMOHUS, X GU3NYECKUE U
XMMHYECKHUE CBOWCTBA, MpHMeHeHue. KauecTBeHHas peakiusi Ha HMOHBI aMMOHHSL.
A3oTHas KucioTa, e€ nojaydyeHue, Gu3nueckue U XUMHYECKue cBOMCTBa (00Imue Kak
MpeICTaBUTEINs Kilacca KUCIOT U crienududeckue). Vcmnoip30BaHne HUTPATOB U COJIEH
aMMOHMSI B KauecTBE MHUHEpaJbHBIX YAOOpeHHid. XHMHYECKOe 3arps3HEHHe
OKpY>XKarollel cpelibl COeAMHEHUSIMHU a30Ta (KUCIOTHBIE IOKIM, 3arpsI3HEHUE BO3LyXa,
TTOYBBI ¥ BOJJOEMOB)

2.4

®docdop, amrorporHbie Momudukanuu Gochopa, QuUNUECKUE U XUMHUYECKUE
cBorictBa. Okcun docdopa (V) u pochopnas kucnora, GuU3MIECKHe U XUMUUYECKUC
cBOWcTBa, moxydeHue. lcmonp3oBanue ¢ochaTtoB B KavyecTBE MHUHEPATHHBIX
yInoOpeHuii

2.5

O6mras xapakrtepuctuka aieMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHbIe CTEMEeHH OKUCJICHMs. YTIEpoA, auIOTpONHbIe MOJIU(pUKALINU,
pacnpocTpaHeHue B MpHpoje, (U3MYeCKue U XUMUYECKUE CBOMCTBa. AAcopOuus.
Kpyrosopor yriaepoga B mnpupome. Oxcuabl yriaepoia, ux ¢Qusnueckue u
XMMHYECKHE CBOWCTBA, JACWCTBHUE HA >KMBBIE OPraHU3MBbI, MOJyYCHHE U MPUMEHEHUE.
DKoJIoTHYeCKHe MpoOsieMbl, cBsi3aHHbIe € okcugoMm yriepoaa (IV); rumoresa
rJ100aTbHOTO TOTEIUICHUS KIIMMaTa; MapHUKOBBIM 3¢ ¢dekT. YroinpHas KuUcIOTa U e
colu, uX (U3MYEeCKHe M XUMHUYECKHE CBOWMCTBA, IOJIyYeHHE U MPUMEHEHHUE.
KauectBennas peakuusi Ha kxapOoHar-uoHbl. Mcmonp3oBanue kapOOHATOB B OBITY,
MEJMIIHE, TPOMBIIIJICHHOCTH U CEITbCKOM XO3HCTBE

2.6

HepBOHa‘IaJ'ILHLIC IMOHATHSI 00 OPraHN4YeCKUX BCHICCTBAX KAK O COCAUHCHUAX YIIIEpOoda
(MeTaH, 9TaH, 3TUJICH, alICTUJICH, 3TAaHOJI, INIMICPUH, YKCYCHAA KI/ICJ'IOTB.). Hx coctaB u
XUMHUYCCKOC CTPOCHHUC. [ToHsITHE 0 OMOJOTHYECKH BaXKHBIX BCHICCTBAX: JKUPAX, 6em<ax,
yriieBoax — W HUX PpOJiIM B IJKHU3HU YCJIOBCKA. MaTepI/IaJ'IBHoe CIUHCTBO
OpPraHuvYCCKUX U HCOPraHNICCKUX COeIUMHEHUI

2.7

Kpemuuii, ero QusnuecKkue W XHUMHYCCKHE CBOMCTBA, MOJYYEHUE M MPUMCHEHHE.
Coenunenus kpeMHUs B ipupojae. Oouue npencrabpieHus 00 okcuae kpemuus (IV) u
KpeMHHEBO# kuciore. CHIMKaThl, HMX HCIOJIb30BaHHE B OBITY, MEIUIMHE,
MPOMBIIICHHOCTH. Ba)kHEHIne CTpOWTEIbHBIC MaTepHajbl: KepaMHKa, CTEKJIO,
1eMeHT, OeroH, kene3o0eroH. [IpobGrembl  G€30mMacHOTO  HCIMOJIB30BAHHS
CTPOMTEJIBHBIX MATEPHUAJIOB B MOBCETHEBHOM JKI3HU

2.8

XUMUYECKUMN OKCIICPUMCHT: U3YyUCHUC 06pa3I_IOB HCOPraHN4CCKUX BCUICCTB, CBOMCTB
COJISIHOM KHCJIOTBI; TPOBCACHUC KAYCCTBCHHBIX peaKI_II/Iﬁ Ha XJOpHUO-UOHBI U




HaOJIo/IeHUe TPHU3HAKOB WX NPOTEKAHUS; OIBITHL, OTpaxamomue (Qusnyeckue u
XMMHMUYECKHE CBOMCTBA TajJOr€HOB M HUX COEAMHEHUH (BO3MOYKHO MCIIOJIb30BaHUE
BHJICOMATEPUAJIOB); O3HAKOMJICHHE C OO0Opa3mamMu  XJIOPHUIOB (TaJIOTEHUIOB);
O3HaKOMJICHHE C o0Opa3maMu cepbl U €€ COeAMHEHHSIMH (BO3MOXKHO HCHOJIH30BAHUE
BHJICOMATEepHAIIOB); HAONIOJCHHE Tpoliecca OOYIIMBaHMUSA caxapa MOJ JeHCTBHEM
KOHLIEHTPUPOBAHHOMN CEPHON KHCIIOThI; U3yYEHUE XUMUYECKHX CBOMCTB pa30aBIeHHOM
CEpHOI KUCIIOTHI, TPOBEICHUE KAaUECTBEHHOH PEaKLnH Ha Cyab(aT-uoH U HaOIIOACHNE
MpU3HaKa e€ MPOTEKaHUs; 03HAKOMIICHHE C (PU3MIECKUMU CBOMCTBaMH a30Ta, (pochopa
U UX COeIMHEHUH (BO3MOYKHO UCIOJIb30BaHUE BUIEOMATEPUAIIOB), 00pa3liaMU a30THBIX
n (ochopHBIX YyIOOpEHMIA, MOIy4YeHHUE, COOMpaHHWe, PACIO3HABAHHE W HW3YyUCHUE
CBOWCTB aMMMaKa; MPOBEJICHUE KAaUYECTBEHHBIX PEaKIMii Ha HOH aMMOHUS U ¢ocdart-
WOH U U3y4eHHE NMPHU3HAKOB MX MPOTEKAaHUS, B3aUMOJIEHCTBUE KOHIIEHTPUPOBAHHOM
A30THON KHCJIOTHI C Me/IbI0 (BO3MOYKHO HCIIOJIb30BAHNE BUJIEOMATEPUAIIOB); U3yUEHHE
MoJenel KpUCTaUIMYECKUX PelEToK anMasa, rpaduta, QynnepeHa; 03HaKOMIEHHUE C
MpoLeccoM  aAcopOLUU  PacTBOPEHHBIX BEIIECTB AaKTUBHPOBAaHHBIM yIJIEM U
YCTPOICTBOM MPOTHUBOra3a; IOJIydeHHE, COOMpaHHE, pAaCIO3HABAHUE M H3yUCHHE
CBOMCTB YIJIEKHUCJIOTO rasa; MPOBEJEHUE KAaYeCTBEHHBIX peakluil Ha KapOoHAT- U
CHJIMKAT-HOHBI U U3y4eHHE MPU3HAKOB UX MPOTEKaHUs; 03HAKOMIJIEHHE C MPOIYKIHeH
CHWJIMKaTHOM TPOMBIIIJIEHHOCTH; PEUICHHE SKCIEPUMEHTAIbHBIX 33Jad 10 TeMe
«BaxxHennme HeMeTaulbl U UX COCIMHEHUSI

MeTannsl 1 uX COCIMHCHUA

3.1

OO6mrasi xapakTepUCTUKA XHMHUUYECKHX JJIEMEHTOB — METAJUIOB HAa OCHOBAaHUU WX
noJjiocxxeHus B Ileproanueckoit cucreme xumudeckux sneMeHToB .M. MenneneeBa u
cTpoeHusi atomMoB. CTpoeHue MeramioB. Meraminyeckas CBS3b W MeTajindyeckas
KpHUCTAJUIMYECKas pel€TKa. DICKTPOXUMUYECKUH Psii HAIPSHKEHUH METAJIJIOB

3.2

dusznyeckue W XUMHUYECKHE CBOMCTBAa MeTauioB. OOmue crmocoObl MOTYYCHHS
MeTtaioB. [loHSATHE O KOpPpPO3MHM METAJJIOB, OCHOBHBIE CIOCOOBI 3alIUTBI MX OT
koppo3uu. CruiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U UX MTPUMEHEHUE B OBITY
Y TPOMBIIIJIEHHOCTH

3.3

[IlemounHbIe METAIIIBL: TTOJI0OKEeHHE B [leproandeckoi cucTeMe XUMUYECKUX SJIEMEHTOB
JA.N. MenpaeneeBa; CTpoO€HHUE MX aTOMOB; HaXOXKJECHHE B mpupoje. Ouznveckue Hu
XUMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kajius). OKCHUIBI U TUAPOKCHIBI HATPHS
u Kanus. [IpumMeHeHre neloYHbIX METAIIJIOB M UX COSMHCHUN

3.4

[[lennouyHo3eMenbHbIC METAIIBI MarHUuil M KajdblWid: mojioxkeHue B Ilepuoanueckoit
cucteMe xuMuueckux dneMeHtoB JI.JMI. MennaeneeBa; CcTpoeHHME WX aTOMOB;
HaxoxJieHue B npupojae. Pu3ndyeckue U XUMHYECKHE CBOMCTBA MarHus M KaJIbIIHS.
Baxxneimme coenuHEHUsT KaiabIUs (OKCHJ, THAPOKCHUI, COJK). JXKECTKOCTh BOJBI H
crocoObl €€ yCcTpaHeHUS

3.5

ANIOMHUHHUI: TIOJIOKEHHUE B Hepnonnqecxoﬁ CUCTEMC XHMMHUYCCKHUX OJICMCHTOB I[I/I
MeHL[eneeBa; CTPOCHHUEC aTOMa, HAXOXXIACHHC B IIPUPOIC. duznyeckrue U XUMUYECKUE
CBOMCTBA aJIIOMHHMUSI. AM(i)OTepHLIC CBOMCTBA OKCHJIa U THAPOKCHUJAa aJIFOMHUHUA

3.6

Kenezo: monoxenue B Ilepuommueckoil cucreme xumuyeckux saemeHtoB [[.U.
MeHneneeBa; CTpOCHHE aTOMa; HAXOXKACHHE B TpHpoje. DU3nvecKue U XUMUIECKUE
cBoiicTBa kenme3a. Oxcuapl, ruapokcuapl u comu xkenesa (1) u sxemesa (1), wux
COCTaB, CBOMCTBA U MOJYYCHHE

3.7

XUMUYECKUN SKCIEPUMEHT: O3HAKOMJIEHHE C O0pa3liaMu METalUIOB U CIUIABOB, MX
(u3MYECKUMU CBOICTBAMH; M3Y4YEHHE PE3ylIbTaTOB KOPPO3UU METAIUIOB (BO3MOMXHO
WCII0JIb30BaHKE BUICOMATEPHUATIOB), 0COOEHHOCTEH B3aMMOJICHCTBUS OKCHIA KaTbIUs
U HaTpus ¢ BOJOW (BO3MOKHO HCIIOJIb30BaHHE BUJCOMATEPHUAIIOB); HCCIEIOBAHUE
CBOUMCTB KECTKOW BOJBI; Mpollecca TOPEHUs Kele3a B KHUcIoponae (BO3MOXKHO
WCIOJIb30BaHME BHUICOMATEPUANIOB); IPU3HAKOB MPOTEKAHUS KaUueCTBEHHBIX PEaKIIHiA
Ha WOHBI (MarHus, KaJbllus, alFOMUHUS, 1MHKA, xenes3a (I11) u xenesa (I11), meau (11);




HaOII0/ICHUE U OTIMCAHKE TIPOIIECCOB OKPANTUBAHUS INIAMEHU HOHAMH HATPHSI, KaJIHs U
KaJbIUsl (BO3MOYKHO HCIIOJIb30BAHHE BHICOMATEPUAIIOB); UCCIIEIOBAHUE aM(POTEPHBIX
CBOWCTB I'MJIPOKCH/IA ATFOMUHUS U TUAPOKCUIA LIUHKA; PEMIEHUE SKCIIEPUMEHTAIbHbBIX
3a7a4 1Mo teMe «Baxueinme MeTaniabl ¥ UX COCAUHEHUS

XHMHS ¥ OKPYKAIOIIAsl cpenia

41

HoBeie Marepuasibl 1 TexHOJIOrMU. BeliecTBa U Marepualibl B MOBCEAHEBHOW KU3HU
yernoBeKka. XUMHUs U 3[I0pOBbe. be3omacHoe MCIOJIb30BAHUE BEUIECTB U XUMHUYECKHUX
peakiuii B ObITy. [lepBasi IOMOIIb TPH XUMHUYECKHUX OYKOTAX M OTPABICHUSIX

4.2

OCHOBBI 3KOJIOTMUECKOM TIpaMOTHOCTH. XHMHUYECKOE 3arpsi3HEHUE OKpYXKarolleu
cpenpt IIJIK. Pomp xuMum B pemieHHH O3KoOJOTHUYecKuX mpobnem. IIpupomHbie
WUCTOYHUKU YIJIEBOJOPOJOB (Yrojb, MNPHUPOJHBIM Ta3, HEPTb), MNPOIYKTHl HX
nepepaboTKU, UX POJIb B OBITY M MPOMBIILIEHHOCTH

4.3

XUMUYECKUN OSKCIIEPUMEHT: H3Yy4eHHE oOOpa3loB MaTepHalioB (CTEKJIO, CILUIABBI
METaJJIOB, MOJIMMEPHBIE MAaTEPUATIbI)

IIposepsiemble Ha OI'D TpeGoBaHus K pe3yIbTaTaM 0CBOCHHMS OCHOBHOM
o0pa3oBaTe/IbHOI IPOrPaMMbl OCHOBHOI'0O 00111ero 00pa3oBaHus

Kon
MIPOBEPSAEMOTO
TpeOOBaHUS

[IpoBepsieMbie TpeOOBaHUS

1

[Ipencrasienue:

11

0 T03HABAEMOCTHU SIBJICHUM MPHUPOJIbI, MOHUMAaHUE OOBEKTUBHOM 3HAYUMOCTH OCHOB
XMMHMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, KOMIIOHEHTa 00Ien
KYJIbTYPbl U MPAKTUYECKOMN AEATETbHOCTH YeJOBEKa B YCJIOBHUSIX COBPEMEHHOIO
oO11ecTBa; MIOHUMaHUE MECTa XUMUU CPEIH IPYTHX €CTECTBEHHbIX HAYK

1.2

0 HAaYYHBIX METOJAaX IMO3HAHUA, B TOM YUCIIC SKCICPUMCHTAJIIBHBIX U TCOPETUUCCKUX
METOJaxX HMCCICAOBAHUA BCIICCTB W HU3IYUYCHUA XUMHYCCKUX peaKuHﬁ; YMCHUEC
UCIIOJIB30BaTh MOJCIIN OJIA 00BICHEHUS CTPOCHUS aTOMOB U MOJICKYIJI

1.3

0 cdepax npodeccuoHaATbHON AEATEeIbHOCTH, CBSI3aHHBIX C XUMHUEH U COBPEMEHHBIMU
TEXHOJIOTUSIMH, OCHOBaHHBIMU Ha JOCTHXKEHHUSIX XMUMHYECKON HayKH, 4TO MO3BOJIMT
oOyuaronmcs paccMaTpruBaTh XUMHUIO Kak cepy cBoeii Oynyiieit nmpodeccuoHaabHON
NEeSITeIbHOCTH U ClIeNaTh OCO3HAHHBINA BHIOOP XMMUU KaK MPOQPHIBHOTO MpeaMeTa MpH
MIepexo/ie Ha YpPOBEHb CpPeIHEro oouiero 0opa3oBaHus

BJ'Ia,Z[eHI/Ie CHCTEMOM XMMHUYECKHX 3HAHUH U YMCHHUEC ITIPUMCEHATH CUCTEMY XUMHYCCKUX
3HaHPII>1, KOTOpas BKIIKOYACT:

2.1

BYKHEHIIINE XUMUYECKUE MOHATHS: XUMHUYECKUN 2JIEMEHT, aTOM, MOJIEKYJIa, BEIIECTBO,
MPOCTOE U CJIOKHOE BEIISCTBO, OJTHOPOIHAS M HEOJHOPOJHASI CMECh, OTHOCUTEIbHBIC
aTOMHAas ¥ MOJICKYJsIpHAs MAacChl, KOJMYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MOJISIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb (CPEIHSS), XHMUUECKAs pEaKIIHs,
pPEaKIMK COCTUHEHUS, PEAKIIUU PA3JIOKEHUS, PEaKIIMK 3aMEIICHUS, pEaKIIMi 0OMEHa,
TEIJIOBOM A (EKT peakiuu, 3K30- U SHIOTCPMUUYECKUE PEAKIIUU, PACTBOP, MaccoBas
JI0JIsI XUMHUYECKOrO D3JIEMEHTa B COEIUHEHHWH, MaccoBas JI0JIsI U MPOLIEHTHAs
KOHIIEHTPAIIMs BEILIECTBA B PACTBOPE, AP0 aTOMa, JIEKTPOHHBIN CII0I aToMa, aTOMHas
opOuTanp, paguyc aTroma, BaJEHTHOCTb, CTENEHb OKHCICHMS, XUMUYECKasi CBS3b,
ANEKTPOOTPULATENBHOCTb, OJIIPHAS U HEMOJISIPHAS KOBAJIEHTHAS CBSA3b, MIOHHAS CBS3b,
MeTaJTndeckasi CBsi3b, KpUCTAIITNYECKasl pelIéTka (aTOMHasl, HOHHAs!, MeTaJInyecKas,
MOJIEKYJsIpHasi),  WOH,  KAaTWOH, AaHHOH, DJIEKTPOJUT U  HEDIEKTPOIUT,
ANEKTPOJIUTUYECKAS JAUCCOIMAIMS, PEaKIMd HOHHOTO OOMEHa, OKHCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIIUH, OKUCIUTEIb W BOCCTAHOBUTEIb, OKHUCIECHUE U
BOCCTAHOBIIEHHE, dJIEKTPOJIN3, XUMHUUECKOE paBHOBECHE, OOpaTUMbIe U HEOOpaTHMbIe
peaKklMK, CKOPOCTh XUMUYECKON peakuuu, katanuzarop, 11K, koppo3us meTaos,
CILIaBBI




2.2

OCHOBOIIOJIATAIOIINE 3aKOHBI XUMHH: 3aKOH COXpaHEHUsI MacChl, MEPUOIUIECCKUIN 3aKOH
JI.W. MenpeneeBa, 3aKOH OCTOSIHCTBA COCTaBa, 3aKOH ABOTaJIpo

2.3 TEOPUU XUMHUU: AaTOMHO-MOJIEKYJISIpHAs Teopus, Teopus AEKTPOJIUTUYECKON
JIUCCOIMAIIUU

3 Brnagenne oCHOBaMM XMMUYECKOM IPaMOTHOCTH, BKJIFOYAIOLIEH:

3.1 yMEHUE MPaBUIILHO MCMOJb30BaTh U3YUYE€HHBIE BEIIECTBA U MaTepuaibl (B TOM YHCIIE
MUHEpAJIbHBIC YIOOPEeHUS, METaUIbl M CIUIABHI, TIPOAYKTHI TIEpepabOTKH TPHPOTHBIX
WCTOYHUKOB YIJIEBOJOPOJOB (YIJis, IMPUPOJHOTO Ta3a, HeTH) B OBITY, CEIBCKOM
X035UCTBE, HA TIPOMU3BOJICTBE U MOHUMAHHUE 3HAYCHUS KUPOB, OCIKOB, YIJIEBOJIOB IJIs
OpraHu3Ma 4ej0OBeKa; YMEHHE MPOTHO3UPOBATh BIIMSHUE BEHIECTB U XUMHYECKHX
MPOIIECCOB HA OPTraHU3M YeJIOBEKA U OKPYXKAIOIIYIO TPUPOIHYIO CPEy

3.2 yMEHHE WHTETPUPOBATh XWMHUUYECKHE 3HAHHS CO 3HAHUSIMU JPYrUX Y4eOHBIX
MIPEAMETOB

3.3 HaJqu4yhe OmbITa PAbOThl C PA3TUYHBIMU HCTOYHUKAMH HH(OpMAIMA MO XUMUH
(HayyHass W HAy4YHO-TIOMYJISIpHAS JIMTEpaTypa, CJIOBapH, CIPABOYHHKH, HUHTEPHET-
pecypceh)

3.4 yMeHHEe 00BEKTHBHO OLIEHUBATh MH(GOPMALIMIO O BEIIECTBAX, UX  NPEBpAlICHUSIX U
MPaKTUYECKOM TMPUMEHEHHH W YMEHHE WCIOJb30BaTh €€ I perieHus ydeOHO-
TTO3HABATEJIHHBIX 3a/1a4

4 Brnanenne ocHOBaMu MOHSTHIMHOTO arfapara ¥ CHMBOJIMYECKOTO SI3bIKA XUMUU IS
cocTaBjeHuss GOopMysT HEOPTaHWYECKUX BEIIECTB, YPABHECHUN XUMHUUYECKHX PEAKIUN;
ocHoBamH xumuueckoii HoMeHKIaTypbl (IUPAC 1 TpuBHAIBHO#)

5 YMeHue oOBSICHATH CBA3b MOJOXKEHHs 3eMeHTa B llepuonmyeckoil cucteme c
YHCIIOBBIMH XapaKTePUCTUKAMU CTPOCHHSI aTOMOB XUMUYECKUX IJIEMEHTOB (COCTaB U
3apsn  sAapa, oOlee 4YHCIO 3JIEKTPOHOB), paclpefesieHUEM 3JIEKTPOHOB IO
SHEPreTHYECKUM YPOBHSIM aTOMOB NEPBBIX TPEX NEPUOIOB, KU U KAJIbLIUS

6 [IpencraBienue 0 MEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XMMHYECKHX SJIEMEHTOB
(pamuyc aroma, 3JEKTPOOTPUIATENILHOCTH), IMPOCTBIX M CJOXHBIX BEIIECTB OT
MOJIOKEHUsI 371eMeHTOB B [lepuoanueckoit cucreme (B Majblx NEPUOAAX U TIABHBIX
MOATPYNNAax) U AEKTPOHHOTO CTPOEHHUs aToMa

7 YMeHue kiaccuuimpoBarh:

7.1 XUMHUYECKHE DJIEMEHTHI

7.2 HEOPraHMYECKHE BEIIeCTBA

7.3 XUMUYECKUE PEAKITUN

8 YMeHue onpeaensiTh:

8.1 BAJICHTHOCTH U CTEINIEHb OKUCICHUS] XUMHUUECKHX 3JIEMEHTOB, 3apsi HOHA

8.2 BUJ] XMMUYECKOU CBSI3U M TUI KPUCTAIUTMUECKON CTPYKTYPHI B COSTMHEHUSIX

8.3 XapakTep cpe/ibl B BOJHBIX PaCTBOPAX BEIIECTB (KUCIOT, OCHOBAHUI)

8.4 OKHCJIUTEh ¥ BOCCTAHOBUTEIh

9 YMeHue xapakrepu3oBath GU3NYECKUE U XUMUYECKUE CBOMCTBA:

9.1 MIPOCTHIX BEIIECTB (KUCIOPOI, 030H, BOAOPOI, TpaduT, anmas, KpeMHHil, a30T, (ocdop,
cepa, XJIop, HaTpHil, Kalui, MarHui, KalblIui, alFOMUHUH, JKeNe30)

9.2 CJIOHBIX BEUIECTB, B TOM YHCIIE UX BOJHBIX paCTBOPOB (BOJA, aMMHAK, XJIOPOBOJIOPOI,
CEpOBOOPO, OKCHIBI M THAPOKCcH bl MeTalioB | — IIA rpynn, amromunus, meau (II),
uuHka, xenesa (II u III), okcuast yrinepoaa (I u IV), kpemuus (IV), azorta u docdopa
(IIT u V), cepst (IV u VI), cepuucrasi, cepHas, a3oTucras, a3oTHas, QochopHas,
YroJibHAasl, KpEMHHEBAsi KMUCJIOTa M UX COJIN)

9.3 MIPOTHO3UPOBATH U XapaKTEpPU30BaTh CBOIMCTBA BEIIECTB B 3aBUCUMOCTH OT UX COCTaBa
U CTPOEHHUs, MPUMEHEHHE BEIIECTB B 3aBUCHUMOCTU OT MX CBOMCTB, BO3MOXHOCTh
MPOTEKAHUSI XMMHYECKUX MPEBPAIICHUN B PA3IIMUHBIX YCIOBUSIX

10 YMeHHe COCTaBISITh MOJIEKYJISIPHBIE U HIOHHBIE YPABHEHUS pEAKIIUii, B TOM YHCIIE:




10.1

peaxiuii HOHHOTro OOMeHa

10.2

OKHCJIMTCIIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ

10.3

WUTIOCTPUPYIOLIUX ~ XUMHUYECKME  CBOMCTBA  M3YyYEHHBIX  KjaccoB  (rpymm)
HEOPraHWYECKUX BELIECTB

10.4

MMOATBCPXKAAOIUX I'CHETUYCCKYIO B3AUMOCBA3b MCIKAY HUMU

11

YMeHue BIYUCIATh (IPOBOJUTH PAacU€Thl):

11.1

OTHOCUTCJIbHYIO MOJICKYJIIPHYIO W MOJIAPHYIO MACChl BCHICCTB, MACCOBYIO OOJIKO
XUMHWYCCKOI'O 3JICMCHTA B COCAMHCHNU

11.2

MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3

KOJIMYCCTBO BCUICCTBA U €TI0 MACCY, 00BEM Ta30B

11.4

[0 ypaBHEHUSM XMMHUYECKHUX pEaKlud W HaXOJUTh KOJWYECTBO BEIIECTBA, O0BEM U
Maccy peareHTOB WM NPOAYKTOB PEAKIIMH

12

Branenue (3HaHne 0CHOB):

12.1

OCHOBHBIMH MCTOAAMU HAYYHOT'O ITO3HAHUA (Ha6J'IIO)ICHI/Ie, HU3MEPCHHUEC, DKCIICPUMCECHT,
MO)ICJ'II/IpOBaHI/Ie) npu MH3Y4YCHHU BCIICCTB W XHUMHUYCCKUX ﬂBHeHHﬁ; YMCHHEC
chopMynupoBarh npoOiaeMy M MNPEIIOKHUTh MYTH €€ pelieHus

12.2

Oe3omacHOW pPabOTBI ¢ XHUMHUYECKMMH BEHIECTBAMH, XUMHUYECKOW TOCYIOM U
71a00paTOPHBIM 000PYI0BAHUEM

12.3

nmpaBWjiaMu ~ O€30TacHOTO  OOpaimieHuss ¢  BEHIECTBAMHU, HCIOJb3yeMBIMU B
MTOBCETHEBHON JKM3HU, TPABWJIAMH TOBEJACHUS B IENAX COEpPEKCHHUS 370pOBbS U
OKpYXalollel MPUPOJHON Cpebl; MOHUMAaHHE Bpena (OMacHOCTH) BO3JIEHCTBUS HA
JKUBBIE  OPraHW3Mbl  ONPENEIEHHBIX  BEMIECTB, CIOCOOOB  YMEHBIIEHUA |
MIpeIOTBPAILlEHHUS] UX BPEIHOTO BO3/ICHCTBUS

13

Hammaue MMPAaKTUYCCKUX HABBIKOB INNIAHUPOBAHHUA W OCYIICCTBIICHHA CICAYIOIINX
XUMHUYCCKHUX SKCIICPUMCHTOB:

13.1

M3Yy4YEHHE U onucaHue GU3NYECKUX CBOMCTB BEUIECTB; O3HAKOMIIEHUE C (PU3UUECKUMU
U XUMUYECKUMH SIBJIICHUSMH; OIBITHI, WIIIOCTPUPYIOLIUME TMPU3HAKK MPOTEKaHUs
XUMHUYECKUX PEaKINil

13.2

HN3YyUYCHUC CII0CO00B pPasaCICHUsA cMmecer

13.3

IIOJIYYCHHUE KHCJIIOPOAda W HU3YYCHHUEC €TI0 CBOﬁCTB; IMOJIY4YCHHE BOJOPOAa W M3YYCHUEC
€ro CBOﬁCTB; INOJIYYEHHUE YITICKHUCIOIO rasa M H3Y4YCHHUE €TI0 CBOﬁCTB; IOJIy4EHUEC
aMMHaKa U U3y4CHHUEC €TI0 CBOMCTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIpeIeIEHHON MacCOBOM JI0JIei pacCTBOPEHHOTO BEIIECTBA

13.5

MpUMEHEHHE WHAMKATOpPOB (JlakMyca, METUJIOpaHka W (QeHondTanenHa) s
OTpeJieNIeHUs] XapaKTepa Cpe/ibl B paCTBOPAX KUCIOT U HIeoue

13.6

HCCICAOBAaHHUEC M OIIMCAaHUC CBOMCTB HCOPraHN4YCCKUX BCUICCTB PA3JIMYHBIX KJIACCOB;
HU3YUCHUC B3aMMOJICHCTBHUS KUCIIOT C MCTaJlJIaMH, OKCHJIaMU MCTAJIJIOB, PaCTBOPHUMbIMHA
U HCPACTBOPUMbBIMU OCHOBAHUSMU, COJISIMU; ITOJTYUCHUC HEPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHHEC OAHOTO METaJlJIa APYI'UM U3 PACTBOPaA COJIU,; UCCICAOBAHNC aM(i)OTepHBIX
CBOICTB TUAPOKCUIO0OB aJIFOMHUHUS 1 TMHKA

13.7

peuicHue OKCIICPUMCHTAJIbHBIX 3aaaq 1o TEMaM: «OCHOBHBIC KJIaCChbI
HCOPraHN4YCCKUX COe)II/IHeHI/II\/’I)); ((SJ'IGKTpOHI/ITI/I‘leCKaSI JUCCOIT AL,
«BaxkHeumnue HeMeTaIbl M HUX COCOUHCHUA, «Baxnelmye MeTaUIbl M HX
COCOUHCHU

13.8

XUMUYECKHE SKCIEPUMEHTHI, WJUIIOCTPUPYIOIIKE IPHU3HAKK MPOTEKAHUS peaKIui
HMOHHOTO OOMEHa; KaYeCTBEHHbIE PEaKIMM Ha MPUCYTCTBYIOIIUX B BOJHBIX PacTBOpax
MOHBI: XJIOpUA-, OpOMUA-, HOAUA-, Cylb(aT-, pocdar-, kapOboHAT-, CUIUKAT-aHUOHBI,
THJPOKCH/I-UOHBI, KATHOHBI aMMOHHMsI, MarHus, KaJIbIHs, aJIOMUAHHL, XKele3a (2+) u
xenesa (3+), menu (2+), nuHKa

14

Ymenue:




14.1 MPECTaBIATh PE3YyNbTaThl OJKCIIEpUMEHTa B (OpMe BBIBOAOB, [0Ka3aTebCTB,
rpaduKOB M TaOJIHII U BBISBISTh SMIIMPHUECKUE 3AKOHOMEPHOCTH

14.2 YCTaHABIMBATh CBA3M MEXIY pEalbHO HAOMIOJAEMBbIMM XUMHUYECKUMM SIBJICHUSIMU
U TIPOLIECCAMHU, TNPOUCXOAAIIMMH B MaKpO- M MHKPOMHpPE, OOBSICHATH MPUUYHHBI
MHOT000pa3usi BEIIECTB

YuedHO-MeTOAMYECKOE 00ecleueHue
Obs13arenbHbIe yueOHbIE MAaTepHAIIBI IS yICHUKA

1. Xumus: 7-# knacc: ydeOHUWK; 5-¢ m3manue, mnepepadorannoe ['adbpuensa O.C., Ocrpoymo W.T'.,
CnankoB C.A. Akunonepsoe oOmectso «M3narenscto «lIpocsemienne»
2. Tabpuensa O.C., OctpoymoB WN.I'., CrnagkoB C.A. Xumus: 8-if kimacc: y4eOHHK. AKIIMOHEpPHOE
oburectBo «M3narenscTBo «lIpocBemenne»
3. Tadbpuensa O.C., OcrpoymoB WN.I'., CnankoB C.A. Xumus: 9-ii wiracc: y4eOHUK. AKIIMOHEPHOE
oburectBo «M3narenscTBo «lIpocBemenue»
4. Tlepuouueckas cucreMa xuMuueckux anemenToB JI.11. Menneneesa
5. Tabnuua pacTBOPUMOCTH
6. DIEKTPOXUMHYECKHH Psii aKTHBHOCTH METAJLIIOB

Metoandyeckre MaTepHaITbl TSl yIHTEIS

1. EmenpsioBa E. O., Monko A. I'. Opranuzamnus mo3HaBaTeIbHOMN JCSITEIBHOCTH yUYalIuXcs Ha ypoKax
xumun / E. O. EmenbsinoBa, A. I'. Moako. — M.: llIkonpHas npecca, 2002. — Y. 1. 142 c.; Y. II. 136 c.
2. 3arpanununas H. A., MupenxoBa E. B. J/luarHoctuka meTanpeaMeTHBIX pe3ylbTaTOB MPU 00y4eHUU
XHUMHUHU B OCHOBHOM mikoJie: mocobue mist yautens / H. A. 3arpaauunas, E. B. Mupenkosa. — M.: Pycckoe
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