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MNOACHUTEJIBHASA 3AIINCKA

[TporpammMa 1o XMMHUM Ha YpOBHE OCHOBHOI'O 00LIEro 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUI K pe3yJapTaTaM OCBOECHHS OCHOBHOH 00pa3oBaTENIbHON IMPOrpaMMbl OCHOBHOI'O
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Taxke Ha OCHOBE (eneparbHOU
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHILENLUHU IPEenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit Deaepanum.

[IporpaMmma 1o xXuMHUHM Ja€T MPEACTABICHUE O IENIAX, OOIIeH CTpaTernu OOydYeHUs,
BOCIIUTAHUSI W Pa3BUTHA OOYYAIOIIMXCA CPEACTBAMH YUEOHOTO MpeaMeTa, YCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpkKAHUE, IPEIyCMAaTPUBAECT paclpeesieHue ero Mo Kiaaccam U
CTPYKTYPUPOBAHHE 110 pa3feilaM U TeMaM IIPOrpamMmbl [0 XMMHH, OIIPEAEISIET KOJINYECTBCHHbBIE
M KauyeCTBEHHBIC XapaKTEPUCTUKH COIEP/KaHUSA, PEKOMEHIYEMYIO IIOCIEI0BaTEIBbHOCTh
U3YUYCHHS] XUMHUH C YIETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBS3€H, JOTMKH Y4eOHOTrO
npoliecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OonpeaeseT BOSMOKHOCTH TpeaMeTa s
peanu3anuy TpeOOBaHUM K pe3ysibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHus, a TaKKe TPeOOBaHUM K pe3yabTaTaM 00y4eHHs] XUMHU
Ha YpOBHE LieJeil u3ydyeHHUs INpeaMeTa U OCHOBHBIX BHJOB yu€OHO-IIO3HABATEIbHON
JEeSITeIbHOCTH 00Y4YaIoMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMSL.

3HaHUE XUMUH CIYXKUT OCHOBOM U1 (POPMUPOBAHUS MUPOBO33PEHHS 00YUAIOIIETrocs, €ro
IpEeCTaBICHUN O MaTepUaAIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (OPMHUpPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILECHUAX SHEPTUU U 00 HBOJIIOLMHU BEILIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTU4ecKoi, MUIIEBOM U 3KOJIOrHYecKor 6e30acHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peau3aliii BO3MOXHOCTEH Il caMopa3BUTHS W (OPMHUPOBAHUS
KYJIbTYpbI JINYHOCTH, €€ 0011el U PYHKIIMOHAIBHON rPpaMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUIEHUSI U TBOPUECKUX CIIOCOOHOCTEH o0ydaromuxcs,
HaBBIKOB  MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeabHOCTH,  3KCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHH, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JEATEIHHOCTH;

3HAKOMHUT €O CHNEUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOI'O
B3IJI]1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (POPMHPOBAHUU
€CTECTBEHHO-HAyYHOU I'PaMOTHOCTH O0yYaroIINXCs;

crocoOcTByeT (HOPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYyYHBIM
3HaHUSM, K TPHPOJIE, K YEJIIOBEKY, BHOCHUT CBOM BKJIaJ B SKOJOTMYECKOoe OOpazoBaHME
oOyJaromuxcs.

JlanHble HampaBiieHHUs B OOy4YE€HHMH XUMHUHU OOecredyMBaroTCsl CHEU(PUKON colep:KaHus
yu4eOHOro mpeaMeTa, KOTOPBIM SIBISETCS MEJarorMueckyd aJanTHPOBAaHHBIM OTpakeHUEM
0a30B0il HayKH XMMHHU Ha ONpeIeIEHHOM dTarne e€ pa3BUTHS.

Kypc xumMun Ha ypoBHE OCHOBHOTO OOIIEro oOpa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHUE
00y4arolMMHUCS CUCTEMbI MIEpBOHAYAIbHBIX MOHATHI XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUHU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMBIX MOHATHH OPTaHUYECKOW XUMUH.

CrpykTypa colepkaHHs MpOrpaMMbl MO XUMHUH C(HOPMUpPOBaAHA HAa OCHOBE CHCTEMHOIO
noxxoja kK €€ m3ydeHuro. CopepaHHe CKJIAAbIBAETCSI U3 CUCTEMBI MOHATHH O XMMHUYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbI IMOHATUH O XuMUueckod peakuuu. OOe 3TH CHCTEMBbI
CTPYKTYpPHO OpPraHM30BaHbl MO0 MPUHIUIY MOCIEAOBATEILHOTO Pa3BUTHUS 3HAHMHA Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOIO YPOBHS:



— aTOMHO-MOJIEKYJIIPHOTO YYEHHUSI KaK OCHOBBI BCErO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /[. 1. MeneneeBa kak OCHOBHOTO 3aKOHA XMMHH;

— YUYEHHS O CTPOEHUH aToMa U XMMUYECKOH CBSI3H;

— IpEeJCTaBICHUN 00 AJIEKTPOIUTHUECKON AUCCOIMAIINH BELIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIMPUYECKH ITOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIBHO OT OIHOTO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIMU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHS U BO3MOXKHOCTEU
MIPaKTUYECKOr0 PUMEHEHHUS U MTOJTYyYEHHUs U3y4aeMbIX BEIIECTB.

OcBoeHHe MPOrpaMMbl IO XUMHUHU CIIOCOOCTBYET (HOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOIIIEHUS K HAYYHOMY 3HAaHHUIO U METOJlaM [103HaHus B HayKe. M3yueHne xumun
NPOUCXOAUT C TMPHUBJICYCHHEM 3HAHUW W3 paHee M3YyYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronui Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Ipu u3yueHun XuMuu OPOUCXOAUT (POPMHUPOBAHUE 3HAHUM OCHOB XMMUYECKOM HayKu Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITENbHOCTH YEJIOBEKa U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOW KyIbTyphl. 3ajada y4eOHOro mpeaMera COCTOUT B (POPMHUpPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHMA — BaXHEHIIUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOIIEHNWI MHPOBO33PEHUECKOTO XapakTepa, s3blka HAyKd, B
IPUOOIIEHNHU K HAyYHBIM METO/1aM [TO3HAHUS IPU N3YYEHHUH BELECTB U XUMUYECKUX pEaKLuil, B
GbopMUPOBAaHUHM ¥ PA3BUTHH [O3HABATEIbHBIX YMEHUH M HMX MPUMEHEHHMH B Yy4eOHO-
MO3HABATEJILHON U y4yeOHO-UCCIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUIl OE30MacCHOTO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[Ipn w3ydeHWH XMMHM Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
MPUOOPEN TaKKe LeH, KaK:

— (popmupoBaHUE MHTEIIEKTYaTbHO PAa3BUTON JIMYHOCTH, TOTOBOM K caM000pa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TNPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpoOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOyYEHHUS Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  JIEATENBHOCTH,  HAy4dyHbIM  METOJaM  IO3HaHUA,
(bOpMHUPYIOITUM MOTHBAIIMIO M Pa3BUTHE CITOCOOHOCTEN K XUMUU;

— ofecrnieueHue YCJIOBHMM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KJIFOUEBBIX
KOMIIETEHIIHI ), UMEIOLINX YHUBEPCAIbHOE 3HAUECHUE JUIs pa3IMYHbIX BUJIOB JAEATEIbHOCTH;

— ¢opmupoBanue oOmel GyHKIIMOHATLHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATH U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUM XHMHH, NPUMEHATh HMX MpH pelieHuH npobieM B
NIOBCEAHEBHOM XKU3HU U TPYIOBOM JEATEILHOCTH,

— (opmupoBaHue y 00y4aromuxcs r'yMaHUCTUYECKUX OTHOUIEHWM, TOHUMaHUS [ICHHOCTH
XUMHUYECKUX 3HaHWM Ui BBIPAOOTKM SKOJOTMYECKH I€]1eco00pa3HOro MoBeleHus B OBITY U
TPYAOBON JEATENBHOCTH B LEISIX COXPAHEHHS CBOETO 370POBbSl M OKpPYXKaroIIeW MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K O0YUYEHUIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO M CAMOBOCIIMTAHUIO
Ha OCHOBE YCBOEHHUS OOIIEYeIOBEYECKUX IIEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npoduis U HalIPaBJICHHOCTU AaJbHEHUIIero ooyueHusl.



OO61iee yuCinoO 4acoB, OTBEAEHHBIX U M3yYEHUS XMMHUHU Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § kinacce — 68 yacoB (2 yaca B Hezeno), B 9 kmacce — 68
4acoB (2 4aca B HEJIENIO).

OcobeHHocTu cocTaBieHUs paboued mnporpamMmbl U mpenogaBanus s jgere ¢ OB3,
MPOXOISIIMX 00YYSHHE TI0 aJalTHPOBAHHON 00pa3oBaTenbHOM mporpamme OO0

8a xmacc - 2 ydyenuwka ¢ ocobennoctsimu paszputus 3IIP, 1 ¢ ocobennoctsimu pazsutus 3I[1P
BapuaHT 7

80 kiacc - 2 yyeHuka ¢ ocooeHHocTsIMH pa3BuTus 311P

8B wiacc - 1 yuenuk ¢ ocobennoctssmu pazsutus 3IIP, 1 ¢ ocobennoctssmu pazsutus 3[1P

BapUaHT 7
8r xmacc - 2 yuyeHuka ¢ ocobeHHoctsmu pasButus 3[IP, 1 ¢ ocobennoctsimu pazsutus 3[1P
BapUaHT 7
9a xmacc - 1 yuenuk ¢ ocoberHoctssmu paszputus 3IIP, 1 ¢ ocobenHoctssmu pazutus 3I1P
BapUaHT 7

96 knacc — 2 yueHuka ¢ ocobeHHocTsiMu pa3Butus 3I1P

9B knacc —4 yuenuka ¢ ocobeHHoctssmMu passutus 3IIP, 1 ¢ ocobennoctsimu pasButus 3I1P
BapuaHT 7 u 1 ydenuk 3[IP c¢ yuyérom ncuxodusmueckux ocobeHHOCTeH oOydarouierocs ¢
HOZIA

Or xnacc — 3 yuenuka ¢ ocobennoctsimu paszputus 3IIP, 2 ¢ ocobennoctsimu pazputust 3I[1P
BAapUaHT 7

Obyuarouecs ¢ OB3 ocBauBaloT ajanTHpOBaHHYIO oOOpa3oBaresbHyI0 mporpammy. Ha
3aHATUSAX OCYHIECTBISICTCA yUeT HWHAWBHUIYAIbHBIX, BO3PACTHBIX W TCUXO(MU3NOIOTHUECKUX
0COOCHHOCTEH 00ydaromuxcsi Mpu MOCTPOSHUU 00pa30oBaTENBLHOTO MpoIecca U ONpeAesieHuU
00pa30BaTeNbHO-BOCIIUTATENbHBIX 1€JIed W nyTed ux jgoctiwkeHuss. OcyliecTBiseTcs
mubdepeHIIMpOBaHHBIA  MOAXOA K OTOOpY 3aJaHuid JUisi 3aHATHH C  y4eTOM OCOOBIX
00pa3oBaTeNbHBIX MOTPEOHOCTEN U BO3MOXKHOCTEH pedenka. OCOOEHHOCTH Pa3BUTHSI YICHUKOB:
COXpaHsieTcs HEYCTOWYMBOCTh BHHMAHHMs, CHIDKEHHE O0BbeMa, MEepPEeKIYaeMOCTH U
KOHIEHTpAllUu, TPYJHOCTU TEPEKIIOUYEHUsI C OJHOTO BHUAA JESITENbHOCTH Ha JIPYrou.
OTnuYUTeNbHBIME  OCOOCHHOCTSIMM ~ BHUMAaHHUSL  OOy4arOIIMXCsl  SBJSIOTCS  HOBBIIICHHAS
HCTOILIAEMOCTh, BBIPAXKEHHAsI 3aBUCUMOCTD OT BHEITHUX ITOCTOPOHHUX BO3/EUCTBUMN, CHUKEHHAS
IOMEX0YCTOWYMBOCTh, CJIOXKHOCTh YIEpKaHUsA MpPH HEOOXOAMMOCTH BBINOJIHEHUS JIMHHOTO
psana onepauuil. IlkompHuKM He MOryT AMQPQPEPEHUUPOBATH PaA3APAKUTENN [0 CTENEHU
BOXHOCTH, COCpPEIOTaYMBATbC HA CYIIECTBEHHBIX IPHU3HAKaX, OBICTPO OTBIEKAOTCS.
CMBbICIIOBBIE TPUEMBI 3alIOMUHAHUS J0JIT0 HE (POPMHUPYIOTCS, MIKOJIBHUKU Yallle HCIOIb3YIOT
MEXaHUYECKOE 3ayyuMBaHHE, HO MO MpHYMHE cIabOCTU CIEN0B MaMATH U CHWXKEHHMS o0beMa
HENPOYHO 3allOMHHAIOT MaTepuai. PaboTocrnocoOHOCTh MIKOJbHUKOB HEPAaBHOMEPHA U 3aBUCUT
OT XapakTepa BBINOJHAEMBIX 33agaHMi. OHHM He MOTYT JOJr0 COCpPEelOTaYMBaThCA IpPHU
MHTCHCUBHOW MHTEJUIEKTYyaJIbHOM Harpyske, y HUX ObICTPO HACTYNAeT YTOMJIEHUE, MPECHILEHNE
JESATEIBHOCTBIO.

C yuyeToM 0COOEHHOCTEH pa3BUTHUS OCYLIECTBISIETCS MOAOOP 3aJaHUM C MOCUIBHBIM YPOBHEM
CIIOKHOCTH, OTBOAMTCS JOCTaTOUYHO BpPEMEHU Ha BBINOJIHEHHUE 3aJaHUs, OCYILECTBISAETCS
WMHAMBHUAYyallbHas paboTa, Kak B Kjacce, Tak U UHAMBUAyaJIbHbIE KOHCYIbTaluu. [IpumenstoTcs
CJIEAYIOIINE BUABI YUeOHON IEATEeIbHOCTH: CIyIlIaHue OOBSICHEHUH yuuTens, paboTa ¢ Hay4HO-
MOMYJSIPHOM JIUTEpaTypoil, MpOCMOTp Y4eOHBbIX (UIBMOB, aHAJINW3 MPOOJIEMHBIX CHUTYaluH,
paboTa ¢ pa3gaTouyHbIM  MaTepuaioM, BBINOJHEHHE  (POHTAIBHBIX  J1TAOOPATOPHBIX
paboT/MpakTHYEeCKUX paboT, HAOIIOCHUE 32 IEMOHCTPAIIMSIMU YUUTEIS.

TemaTnueckoe IUTAaHUpOBAaHME MO y4yeOHOMY TpeAMETy aJaNTHPOBAaHHONH  OCHOBHOMU
00111e00pa30BaTEIbHON MPOTrpaMMbl OCHOBHOTO o0Imero oobpaszoBanusi oOydarommxcs ¢ 3P,
3IIP Bapuant 7, 3IIP ¢ yuérom mcuxodusmueckux ocobeHHoctel obOyuaromierocs ¢ HOJIA



COBIAJIaeT C COOTBETCTBYIOIIMMH pa3zeiamu (eaepanbHoi paboueil mporpaMMoi mo yueoHomy
npeaMery «XuMHUs».



COILEPKXAHUE OBYYEHUA
8 KUIACC
IlepBoHauya/bHbIe XMMHUYECKHE TOHSTHUSA

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBEKa. XUMHUsA B cUCTeMe Hayk. Tema u
BemecTBa. dusnueckue CBOMCTBA BelIeCTB. ArperatHoe coctossHue BemiecTB. Ilonstue o
METO/ax MOo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CrocoObl pa3/ieieHus: CMEcei.

ATOMBI U MOJIEKYJbl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qopmyrna. BaneHTHOCTP aTOMOB XMMHUYECKHUX JJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENIbHAsA aTOMHast Macca. OTHOCUTEIbHAS MOJIEKYJIIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHass macca. B3auMocBsi3b KOJIMYECTBA, MacChl U
YHClla CTPYKTYPHBIX €AMHUIL BenlecTBa. Pacu€rel o opMmynaM XMMHUYECKUX COSTUHEHHH.

duznyeckue M XUMHUYECKHUE SBICHHUS. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEILIECTB. XUMUUeckue ypaBHeHHs. Kiaccudukanys XUuMUYECKUX peakuuil
(coemuHeHus, pa3IoKEeHHsI, 3aMeIIeHUs, 0OMEHA).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XHMHYECKOW MOCYIOH, MpaBWIaMUd PabOTHI B J1a0OpaTopuu M MpHUEMaMU
oOpateHust ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, M3YUCHHE W ONMHUCaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHWYECKUX BEIECTB, HAOMI0AeHnEe (PU3HUECKUX (TIJIaBICHHE BOCKA, TasHUE Jba,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJIEHCAIHs BOJbI) U XUMUUYECKUX (TOPEHHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJCICTBHE MeNa ¢ KUCIOTOM) SABJIEHU, Ha0t01eHue
U ONHMCAaHWE T[PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuui (pas3jioKeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, pasnoxkeHue ruapokcuaa menu (1) mpu
HarpeBaHuu, B3auMOJeicTBHe kene3a ¢ pactBopoMm coiu meau (II), u3yuenme cmoco6oB
paszieneHus cMeceil: C TOMOIbI0 MarHuTa, (UIBTPOBAaHUE, BbIAPUBAHHE, IUCTUIUISLINS,
XxpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHOM COJM, HaONIOJIeHHEe U OINHCaHue
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (I1apOCTEP KHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kuciopoa — 31€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue xucnopojia B Ipupoje, pU3nuecKkue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucinopoga. CrocoObl TOIy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — ajioTporHas MOAM(pUKALUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dekT XUMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
DHIOTEPMUYECKUE peakUMU. TOIIMBO: yrosb M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemiecTBO. HaxokneHue Bogopona B MPHUPOAE,
¢du3nueckre 1 XUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOcO0b! motydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. Pacu€Tbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boxa kak pactBoputens. PactBopel. Hacelmennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BemlecTB B Boje. MaccoBas J0Jsl BELIECTBA B
pacTBope. XUMHYeCcKue cBolcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B IpHUPOJE M B KU3HU
yenoBeka. KpyroBopor Boabl B mpupoje. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOTHBIX BOJI.



Knaccudukanmust nHeopranmuyeckux coenuHenuid. Oxcuabl. Knaccudukanus OKCHAOB:
coneoOpa3yrolue (OCHOBHBIE, KHCIOTHEIE, aM(oTepHbIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcUJI0B. DU3NUYECKHe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHue okcuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHHMM: HIENOYM M HEPACTBOPUMBIE OCHOBAHMSL.
Homenkiarypa ocHoBaHuid. Pu3nuecKMe M XUMHUYECKHE CBOWCTBa OCHOBaHMU. [lomyuenue
OCHOBaHUH.

Kucnotsl. Knaccudukamnus xucnor. Homenknarypa kuciaor. @u3nyueckue 1 XUMHUECKUE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @uzndeckrue M XMMUYECKUE cBOWCTBa cosied. [lomyuenue
COJIEH.

['eneTnueckast CBA3b MEXKYy KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OIpeZiesIeHUue CoJepKaHusl KUCIOpoJa B BO3yXe, MOJIydyeHue, cooupaHue,
pacno3HaBaHME M HM3YyY€HUE CBOMICTB KUCJIOpOJA, HAOJIIOJEHUE B3aUMOJACHCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpAIIeHUsI TOpeHus (IoXkapa), 03HAKOMIJICHHE C
o0Opa3lilaMu OKCHIOB U OINUCAHHE MX CBOICTB, MOJy4YeHHE, COOMpaHUE, pacrno3HaBaHUE U
M3YyYEeHHUE CBOWMCTB BOAOpoAa (TOpeHue), B3auMojelcTBUE Bogopona c¢ okcugoMm wmeau (II)
(BO3MOHO HCTIOJB30BaHUE BUCOMATEPUATIOB), HAOIIOACHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM
1 monb, uccaenoBaHue OCOOEHHOCTEM pPAacTBOPEHUS BELIECTB C Pa3jIM4HON pPacTBOPHUMOCTHIO,
MIPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jie pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTalylaMH (HaTpueM M KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJIIOZICHUE M3MEHEHUsI OKPACKH WHJIMKATOPOB B PACTBOpaxX KHCIOT M HICJIIOYEH, M3ydeHUe
B3aumoyeiicteus okcuga meau (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C METajlaMH,
peakuuMii HeWTpaiau3aluH, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOT'O
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BakHeiime
KJIACChl HEOPTAaHUYECKUX COCUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CtpoeHne aToMOB. XMMH4YeCKas CBA3b. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE
peaxkiun

[lepBble TOMBITKH KJIAacCH(PUKAMM XUMHUYECKHX dJieMeHTOB. [loHaTne o rpymnmax
CXOJHBIX DJIEMEHTOB (IIETOYHBIC U IIETIOYHO3EMENbHBIE METAUIbI, TaJOTeHbl, MHEPTHBIEC Ta3bl).
DNeMEeHTHI, KOTOpbIe 00pa3yroT aM(OTEpHbIE OKCUIBI U THIPOKCHIBI.

[lepnonnueckuii 3akoH. Ilepmogmueckas cucrtema XuUMH4Yeckux odyemeHtos [l M.
MengeneeBa. KopoTkonepuonHas u anuHHonepuoHas ¢opmbl [lepronudeckoid cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HUECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX szaep. HM3oromsl. Onexktponbl. CtpoeHune
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBhIX 20 XMMUUYECKHX AJIeMEeHTOB [leproandeckoit cucTemsl
. W. MenneneeBa. XapakTepUCTHKAa XHMHUYECKOTO »JJEMEHTAa MO €ro IMOJIOKEHUI0 B
Ilepnonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS Panyca aTOMOB XUMHUUYECKUX DJIEMEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO TPYIITIaM U TIEPUOJIaM.

3nauenue [lepuogmueckoro 3akona u Ilepuoguueckoil cCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKH U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.



Xumnueckas CBSI3b. KoBanenTHas (monsipHas W HEMNOJIApHAs) CBSI3b.
DIEKTPOOTPULIATETILHOCTh XUMUYECKUX 3JIEMEHTOB. VIOHHAs CBSI3b.

Crenenp  okucieHusi.  OKHMCIUTEIbHO-BOCCTAHOBUTENbHbIE — peakiuu.  IIpoueccs
OKHCIICHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XumuuecKkuii IKcnepumenn:

U3ydeHHe OO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKa C pacTBOpaMHU KHUCJIOT U ILEJIOYEH, IIPOBEIECHUE OIBITOB, WILIOCTPUPYIOLIUX MIPUMEPDI
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKINN (TOpEeHHE, peaKIUH pa3ioKeHUs, COeIUHEHNUS).

Meosicnpeomemnuwie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MpPU M3YYEHHUU XMMHHU B 8 Kjlacce OCYIIECTBISETCS
Yyepe3 HCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHATHH, TaK ¥ TIOHSATHIA,
SBJISIFOIIMXCSI CHCTEMHBIMU AJIS1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKIIA.

OO1e ecTecTBEHHO-Hay4Hble IOHATUA: HAaydHbIM (akT, TuIores3a, TEOpus, 3aKOH,
aHamM3,  CHHTE3,  Kilaccu(uKauusi,  TNEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJITUPOBAHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

@dusmuka: marepus, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKIHJ, H30TOIHI,
pPalMOAaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, ra3, (hM3MUYECKHE BEIWYHMHBI, SIUHUIBI W3MEPEHHUs, KOCMOC, IUIAHETHI,
383151, ComHIle.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armocdepa, ruzapocdepa, MuUHEpasbl, TOpPHbIE MOPOJIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYECKasl peaKIus

[Tepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMu4eckux osaementos J[. U.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
DIIEMEHTOB TEPBBIX TPEX TMEPHOAOB, KaIHs, KalblUg W WX COCIWHEHHWH B COOTBETCTBHU C
II0JIO’KEHUEM DJIEMEHTOB B [leproandeckoli CUCTEME U CTPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHMIbl XHMHUYECKOH CBA3M. THIBI KPUCTAIIMUECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBa OT THUIMA KPHUCTAUIMYECKOM PEmETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIIECTB, OTHOCSALIMXCS K Pa3IMUHBIM KJIaCCaM HEOPTraHMYECKHX COEIUHEHUH, T'eHeTHuYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMUYEeCKUX peakuil MO pa3Iu4yHbIM IpHU3HaKaM (IO YUCIY U COCTaBy
YYacTBYIOUIMX B peaKkIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPaTUMOCTH, MO YYacTHIO KaTaau3aTopa). DK30- U
SHIO0TEPMUYECKUE PEAKIINH, TEPMOXUMHUYECKUE YPAaBHEHHUSI.

[TonsiTe o ckopocTH xuMudeckoi peakuuu. [lonstue 06 0OpaTUMBIX U HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHBIX peakuusx. [lonarue o
kataimze. lloHsATHe o0 XuUMUYecKOM paBHOBecHMH. DakTOpbl, BIHSIOUIME HA CKOPOCTh
XUMHUYECKON pEeaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, D3JEKTPOHHBIM OallaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHOM peakiuu. COcCTaBle€HHE YPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOr 0 OanaHca.



Teopust PNEKTPOIUTAYECKON AUCCOIUALMU. DJIEKTPOIUTHI U HEAIEKTPOIUTHI. KaTHOHBI,
AQHUOHBI. MexaHW3M JAHMCCOLMAallMM BELIECTB C pa3IMYHbBIMM BHJAMHU XHMHUYECKOH CBS3H.
Crenenp qucconnanuy. CuabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun moHHOro o6meHa. YcioBHsI IPOTEKAHUS pEaKIMil MOHHOIO OOMEHa, MOJHbIE U
COKpall€HHble MOHHbIE ypaBHEHUs peakuuil. CBONCTBa KHUCIOT, OCHOBAHHMI M COJIEH B CBETE
NpeACTaBICHUN 00 3JIEKTPOTUTHUYECKON auccoruanuu. KadecTBEHHBIE peakIuud Ha HWOHBI
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHMYECKUX BEIECTB —
METAJIOB M HEeMeTauioB (rpadura H anMmasa), CIOXKHBIX BEHIECTB (XJIOpUAA HATPHS),
UCCJIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUu OT BO3ACHCTBUS PA3IUUYHBIX
(akTOpOB, UCCIIEI0BAaHUE IEKTPOIIPOBOJAHOCTU PACTBOPOB BEILIECTB, IIpOLECcCa AUCCOLMALUN
KHCIIOT, Iueno4ed M coned (BO3MOYKHO MCIIOJIb30BAaHUE BHUIEO MATEpUANIOB), IMPOBEICHUE
OMBITOB, WIIIOCTPUPYIOIIUX IMPHU3HAKU MPOTEKaHWs Peakuil MOHHOro oOMeHa (oOpa3zoBaHUE
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHHME BOJBI), OIBITOB, HWUIIOCTPUPYIOIIUX MPUMEPHI
OKHMCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEeakIUil (rOpeHue, peaklu pa3iokKeHUs, COCIUHEHUs),
pacrno3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO Kavye€CTBEHHBIX PEAKLUI Ha HOHBIL,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX cOeJUHEHHSA

OOmast xapakTrepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHbIE
crernieHu okucineHus. CrpoeHue M (pU3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJONE€HOB.
XUMHYEeCKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aMMOJEHCTBHE C MeETaulaMH, HEMETajlulaMu,
miesoyamu).  XusopoBopopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJa HAa OPTaHMU3M 4YesIoBeKa. BaxkHelmue Xaopuasl
U X HaXO0XJIECHUE B IPUPO/JIE.

OO6mass xapakrepuctuka 3yeMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOJU(PUKAIMN KUCIOPOJa U cepbl. XUMHUYECKUE CBOICTBa
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYeCKHue M XMMUYecKue cBOMcTBAa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBOMCTBA
(obmue kak MpeAcTaBUTENS Kiacca KHUCIOT M cHenuduueckue). XHUMHUUYECKHE peaklu,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a IMoylydyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoi KucinoThl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynb¢aT-noH. Haxoxenue
ceppl U €€ CcoelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arps3HEHHE OKpY’Kalollel cpenbl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IIPEIOTBPALLECHUS.

OOmast xapaktepucTuka 3yeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHMS aTOMOB,
XapaKTepHbIE CTEMEeHH OKHUCIEHUS. A30T, paclpoCTpaHEHHE B NpuUpoje, (QuMdeckue u
XuUMHUeckne cBoiictBa. KpyroBopot a3zora B mpupojie. AMMUaK, ero Gu3ndeckue u XMMHUECKHe
CBOWCTBA, MoyyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMHUYECKHEe CBOMCTBa,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
bu3nvecKkne W XHWMHYECKHE CBOHCTBa (0Ompe Kak TIPEACTaBUTENS Kiacca KHUCIOT |
cnenuduyeckue). Mcnoab3oBaHue HHUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX
ynoOpeHnit. XUMHUYecKoe 3arpsi3HeHUE OKpY Karolleld Cpeibl COeIMHEHUSIMUA a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3[yXa, MOYBBI U BOAOEMOB). Docdop, amIoTponHble MOAU(DUKAIIUH
docdopa, dpuznueckue u xumudeckue cpoiicrea. Okcup docdopa (V) u pochopnas kuciora,



bu3MYecKue W XHWMHYECKHE CBOMCTBa, mosiydeHue. Mcmonp3oBanue ¢ochaToB B KadyecTBE
MHUHEpAJIbHBIX YI00pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble CTENIEHU OKUCICHUs. YTIIEepOoJ, aJUIOTPONHbIE MOIU(BUKALIMH, PACIIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuns. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux (U3NYECKue U XMMUYECKHE CBOWCTBA, ICHCTBHE HA JKUBBIE OPTaHU3MBI,
NOJyYeHUE U TPUMEHEHHE. DKOJIOTHYEeCKHUe MpoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KiIMMaTta, NapHUKOBbIN 3¢ddekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, IOJy4deHHE U IpuMeHeHue. KadecTBeHHas
peakuus Ha  KapOoHar-mMoHBL. ~ Vcmonb3oBaHue ~ KapOOHAaTOB B ObITY, MEAWLMHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUSAX YIiepoja
(MeTaH, 3TaH, ATWUJEH, AalETWIEeH, 3TaHOJ, IJIMLEPHUH, YKCcycHas kuciora). [IpupoaHsie
UCTOYHUKH YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA Tra3, HE(PTH), MPOAYKTH HX TEepepadbOTKu
(OeH3uH), UX poJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE O OMOJIOTMYECKN BXKHBIX BEIECTBAX:
KHUpax, Oeskax, yrieBoJaXx — M HMX pOJIM B JKM3HM ueloBeKa. MarepuanbHOE €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COEAMHEHH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, IIOJYyYEHHUE U IPUMEHEHHE.
CoenuHenns kpemHusi B mnpupone. OOmmue mpencraBienus o0 okcuae kpemuaus (IV) u
KpeMHHEBOM kucaoTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBILIIEHHOCTH. Baxuelume
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeTOoH, Xene300eToH. IIpobiembl
0€30MacHOro UCNOIb30BaHUs CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

u3ydyeHre oOpa3loB HEOPraHWMYECKUX BELIECTB, CBOWCTB COJISTHOW KHUCIIOTHI, IIPOBEACHUE
Ka4eCTBEHHBIX PEAKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpaxaromue (pU3NUeCKue U XMMHUYECKHE CBOICTBA TaJIOTEHOB M UX COEAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMy XJIOPUIOB (TaJlOT€HUIIOB),
O3HaKOMJIEHHE ¢ o0pa3uamMu ceppl M €€ COEJUHEHUSAMH (BO3MOXKHO HCIOJb30BAHUE
BUJEOMATEepHUaoB), HaOMIOleHHWEe Tpolecca OOYIJMBaHMS — caxapa IOJx  JeicTBHEM
KOHLEHTPUPOBAHHON CEPHOM KHCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBIEHHON CEpHOI
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMM Ha cynb(aT-uoH W HaOIloJleHue IpHu3HaKa eé
NPOTEKaHMs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMHi a30THBIX M (POCHOPHBIX yIO0OpEeHHUH,
MoJlyueHue, coOMpaHue, pacro3HaBaHWE M H3Y4YEHHE CBOICTB aMMMaka, IPOBEJIECHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdarT-uOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHON a30THOW KHMCIOTHI C MeNbl0 (BO3MOXHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), W3YYE€HUE MOJENEeH KpUCTAIUIMYECKUX PEIIETOK aiMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOPOIMU PACTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, pacrio3HaBaHUE
U M3y4YeHHE CBOMCTB YIJIEKUCIIOTO ra3a, NMpOBEJeHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT W
CHWJIMKAaT-UOHBl W W3Y4YEHHE IPU3HAKOB MX IMPOTEKAHHs, O3HAKOMJIEHHE C MPOIYKIHUEHN
CHJIMKaTHOM MPOMBINIJICHHOCTH, PElIeHHE 3KCIepUMEHTANbHBIX 3a/ad Mo TeMe «Baxnelimue
HEMETAJUIbl U UX COCTUHEHUS.

Metayibl M X COeIMHEHHS

OOmiast xapakTepUCTUKAa XHWMHYECKHX OJIEMEHTOB — METAJIOB HAa OCHOBAHHMU UX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3mnemeHToB . 1. MenaeneeBa u ctpoeHus



atomoB. CTpoeHHe MeTauioB. Meraminueckass CBA3b M METAJNIMYECKas KPUCTAIUIMYECKas
pemérka. OIEKTPOXUMHUYECKUH psia HanpspkeHMH MeramioB. dusnueckue M XMMHYECKHE
cBoiicTBa MeTayioB. OOmMe crocoObl MoMy4YeHHs] MeTaIoB. [[OHATHE O KOPPO3UU METaJIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI X OT KOppo3uH. CiuiaBel (CTalb, Yyr'yH, AIOPaTIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[Ilenounble MeTaUIbL: TTOJIOKEHUE B [leproanueckoi cucTeMe XMMUYECKUX 3JIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUUYECKUE
CBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
LIEJIOYHBIX METAVIOB U UX COCIUHEHUM.

[[{erouHO3eMENbHBIE METAJUIBI MarHuid M Kajuplui: moJokeHue B Ilepuogumyeckon
cucreme xumuueckux aviemeHToB [[. M. MeHueneeBa, CTpOCHUME UX aTOMOB, HAaxXOXICHUE B
npupoje. Pru3ndeckue U XMMUYECKHE CBOMCTBA MArHus W Kanblus. BaxHenmue coearHeHUs
KanbpIus (OKCU, TUAPOKCU, coin). JKECTKOCT BOJIbI U CIIOCOOBI €€ YCTPAHEHHUS.

AmoMuHuii: nonoxxenue B Ilepumonmyeckoil cucteme xumudeckux anemeHTo [ U.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3HNUYeCKHe U XMMHUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCHIA U TUIPOKCH]IA AlIFOMHHHSIL.

Kenezo: mnonoxenune B Ilepmomunueckoid cucreme Xumuueckux syeMeHtoB [[. .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupoae. OU3HNUecCKue U XMMUYECKHUE CBOMCTBA
kene3a. Oxkcunbl, rugpokcuasl u conu xenesa (II) m xemeza (III), ux cocras, cBolicTBa U
MOJIyYEeHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE C O0pa3llaMl METa/lIOB W CIUIaBOB, HX (U3MUYECKUMH CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXXHO HCIOJB30BAaHUE BUEOMATEPHAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAJIOB), HCCIEAOBAHUE CBOWCTB JKECTKOW BOJBI, MpoOIlecca TOPEHUS JKele3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUIEOMATEPUATIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (II) u xenesa
(IIT), megu (II), HaGmroieHNE W OMKCAHUE MPOIIECCOB OKpAIIMBAHUS TUIAMEHU MOHAMH HATpHs,
Kalmusl U Kaibliug (BO3MOXHO HCIIOJIb30BaHHE BUAEOMATEPUAIIOB), UCCIEIOBAaHIE aM(pOTEPHBIX
CBOICTB I'HJIPOKCHUAA AIFOMUHHS U TUAPOKCUA [IMHKA, PEIIEHUE YKCIEPUMEHTAIBHBIX 337a4 10
Teme «BakHelme MeTallibl U UX COCTMHEHUS.

XuMus M OKpyKamouas cpeia

BemecTBa u Marepuansl B OBCEIHEBHOM KU3HU 4YelloBEeKa. be3omacHoe HCIOJIb30BaHUE
BEIIECTB M XHUMHUYECKHX peakiuii B ObiTy. [lepBas momMomp NpH XUMHUYECKHX OXOTax H
OTpPaBJICHUSIX.

XUMHYECKOE 3arps3HEHNE OKpYXKarollel cpefpl (MpeAenbHas TOMyCTUMAas KOHIIEHTPAIUs
BeriecTs, ganee — [1/IK). Pons XxuMuu B penieHuu 3K0JOTHYECKUX MTPOOIIeM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUIABbI METAJIJIOB, MIOJTUMEPHBIC MATEPUAIBI).

Mescnpeomemnuie ceasu

Peanuzanus MeXpeAMETHBIX CBS3€M NMPU U3YYEHHH XUMHH B 9 Kilacce OCYHIECTBISETCS
4yepe3 HCIOJb30BAaHWE KaK OOIMX €CTEeCTBEHHO-HAYyYHBIX TMOHATHWA, TaK W TIOHATHH,
SIBJISTFOIIMXCS] CHCTEMHBIMU ISl OT/ACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBeHHO-HAy4YHbIE TOHSTHS: HAy4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHUs,
aHaNM3,  CHUHTE3,  KIacCHU(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.



O®uznka: Marepusi, aTOM, O3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIWJI, H30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DSJEKTPUUYECKHN 3apsi], MPOBOAHUKH, MOJYIPOBOJHUKH,
TVRJICKTPUKH, (DOTOPIIEMEHT, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE BEIIEeCTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KpHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3MYECKUE BEIMYUHBL,
€MHUIIBI U3MEPEHUSI, KOCMUYECKOe MPOCTPAHCTBO, IJIaHEThI, 3BE3/1b1, COMHIIE.

Buonorus: ¢otocunres, npixanue, O6mocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOPEHHS,
MHUKPO3JIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIC BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, MHHEpaNbl, TOpPHbIE IOPOJIbI, IOJE3HbIE
HCKOIaeMble, TOIUTMBO, BOJIHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OOIIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YU4E€OHOI M BOCIIUTATEIBHOMN JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE MpPaBHJIaMU M HOpPMaMU TOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMANIN3ALIMN O0YyUaOLIUXCSL.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACUIMPEHHE OIbITAa ACATEIbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS

[IEHHOCTHOTO OTHOIIECHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJI/INI0, TIOHMMAaHMS 3HAYCHUs XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh TOCTOBEPHON MHGOpMaIueil 0 MepeoBbIX JOCTUKEHHUSIX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XHMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSAX 00 yCTpOHCTBE
MHpa 1 00IIeCTBa;

2) rpakIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS] O COIMAIBHBIX HOpPMax M MpaBHJIaX MEXKIMYHOCTHBIX OTHOIICHUN B
KOJUJIEKTUBE, KOMMYHUKATHBHONH KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJIE3HOM, Yy4eOHO-
HCCIIEIOBATEIbCKON, TBOPUECKON U JPYTrUX BHIAX JIEATEIBHOCTH, TOTOBHOCTH K pa3HOOOpa3HON
COBMECTHOHM JIeSITEIHOCTH MPH BBITOJHEHUH YYeOHBIX, TIO3HABATEILHBIX 3aJ1a4, BBHIIIOJHEHUN
XUMHYECKHX SKCIIEPUMEHTOB, CO3/IaHUU YU€OHBIX MPOEKTOB, CTPEMJICHHUS K B3aUMOIIOHUMAHUIO
¥ B3aMMOINOMOINM B Mpolecce 3TOM y4eOHOUM IesTeNbHOCTH, TOTOBHOCTH OLIEHHUBATh CBOE
MOBEJICHHE ¥ TIOCTYNKH CBOWX TOBapHIICH C TMO3WIMH HPAaBCTBEHHBIX U TPABOBBIX HOPM C
Y4E€TOM OCO3HAHUS ITOCJIEICTBUI MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 O3HAHUSL:

MHUpPOBO33pPEHUYECKHE NPEACTAaBICHHUsS O BEUIECTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABISIONINE OCHOBY JIJIS
NOHMMAaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TNPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOAbI, B3aMMOCBA3SIX YellOBeKa C MPUPOJHON Cpelod, o posu
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATENbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHUH IO XHMHH,
HEOOXOMUMBIE Ui OOBSCHEHHS HaOJIOJAaeMbIX IIPOIECCOB W SIBJICHWH, IO3HABaTEIILHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYpbI, B TOM YHCIIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JMTEpaTypod, JOCTYHHBIMH TEXHHUYECKUMH CpPEIACTBAMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATETHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MIPOSKTHON M HCCIEeN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00y4eHUs B JaJIbHEHIIEM;

4) popMmupoBaHus KYJIbTYPbI 310POBbA:

OCO3HAHWE IICHHOCTH JKW3HH, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIi 00pa3 JKU3HU, OCO3HAHME IIOCIEACTBUI U HEMPUSATHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUsT aJKOorojsl, HApKOTHKOB, KypeHHs), HEOOXOIMUMOCTH COOJIIOJCHUS



nmpaBujl 0€301aCHOCTH TPU OOpAIIeHHH C XMMHUYECKHMMH BEIIeCTBAMH B OBITY M pealbHON
KU3HU;

5) TpynoBOro BocnuTAHUs:

UHTEpEC K MPAKTUYECKOMY M3YYCHHUIO MPOMECcCHii u Tpy/a pa3IudHOro poJia, yBaXKCHHUE K
TPyAy ¥ pe3ysibTaTaM TPYIOBOH JEATEILHOCTH, B TOM 4YHCIE HAa OCHOBE IPHUMCHCHHS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIUBUAYAIbHONW TPaeKTOPUU
MPOJOIDKCHHUST O0pa3oBaHUsl C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, YCHEmHOW MPOo(eCCHOHATBHON ICSITETbHOCTH H
pa3BUTHSI HEOOXOJAUMBIX YMEHHUN, TOTOBHOCTh aJJalITUPOBATHLCS B MPO(ECCHOHAILHON CPeJIe;

6) ’K0I0rMYeCKOr0 BOCIIUTAHMS

HKOJIOTHYECKH IIeJIeCO00pa3HOe OTHOIIECHHE K MPUPOE KaK MCTOUYHUKY KH3HH Ha 3emie,
OCHOBE €€ CYIICCTBOBAHMs, MOHUMAHKE LIEHHOCTH 3JI0POBOTO M OE30IIaCHOTO 00pasa KH3HH,
OTBETCTBCHHOEC OTHOIICHHE K COOCTBEHHOMY (DH3MUYECKOMY M IICHXHYECKOMY 3I0POBBIO,
OCO3HAHME IIEHHOCTH COOJIIOJICHHSI TIPaBUII 0€301TacCHOTO TOBEICHUS MpH paboTe C BEIeCTBAMH,
a TaK)Ke B CUTYyaLUAX, YTPOKAOIINX 310POBbIO U JKU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHHSA, MOJy4aeMbIe TPU U3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATFHOTO XapakTepa dKOJIOTHYCCKHX MPOOJIeM U MyTeld WX PEIICHUS
MMoCpCACTBOM MCTOAOB XUMHH, IKOJIOITMYCCKOI'O0 MBIINIJICHHUA, YMCHHA PYKOBOACTBOBATHLCA MM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METANPEAMETHBIE PE3YJIBTATHI

B cocraBe MerampeaMeTHBIX pe3yiIbTaTOB BBIICISIOT 3HAYMMBIE Uit (OPMHPOBAHUS
MHUPOBO33pEHHUST OOIICHAYYHBIC MOHATHUS (3aKOH, TCOPHSs, MPUHIIUII, TUTIOTE3a, (aKT, CUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPhIE UCIOJIBb3YIOTCSA B €CTECTBEHHO-HAYYHBIX YUYCOHBIX
npeMeTax u MO3BOJISIOT Ha OCHOBE 3HAHHMW U3 ITHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U YHHUBEpCalbHblE ydeOHble NelcTBUs (IO3HaBaTeNIbHBIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHHIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelCTBUS

Ba3oBble joruyeckue AeicTBus:

YMCHHUA HCIIOJb30BAaTh HpI/IéMBI JIOTUYCCKOro MBIINUJICHUA TpPpU OCBOCHHUUA 3HAHWUH:
pacKpbiBaTh CMBICH XHUMHUYECKUX TOHATHA (BBIOENATH MX XapaKTEpHbIE MPHU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JAPYTUMU MOHATUSMHU), UCIIOIH30BATh MOHATHUS I OOBICHEHUS
OTIENbHBIX (PAKTOB W SIBICHUN, BBIOMpATh OCHOBAHUSA U KPUTEPUM Ul KiAacCU(PUKALUU
XUMHWYCCKHUX BCIICCTB U XUMHNYCCKUX peaKuMﬁ, YCTaHAaBJIMBATb MPUYIUMHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMHU U3YyUeHHUs, CTPOUTH JIOTUYECKUE pacCyXIeHus (MHAYKTUBHEIE, IEYKTUBHbIE,
M0 aHAJIOTHH), JeNaTh BBIBOJBI U 3aKIIOUCHUS;

YMCHUEC HNPUMCHATH B IPOLUECCCEC MO3HAHUA TMOHATHA (Hpe)]MeTHBIe n MeTaHpe)IMeTHBIe),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, MCIOJIb3yeMble B XHMHH, NPEOOPa3OBBIBATH HIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJ DJIEMEHTA),
XuMudeckas ¢GopMylia W ypaBHEHHE XUMHUYECKOW peakluh — TPU PEIIeHuHd Y4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y‘-IéTOM 9TUX MOICIBHBIX Hpe}ICTaBHeHI/Iﬁ BBIABIIATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKKU HU3y4YaCMbIX 00BEKTOB — XHUMHYECKHUX BCIIICCTB U
XUMHUYECKHX PEaKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBbie ucciiefoBaTebcKue 1eiCTBUSA:



YMEHHUE WCIIOJIB30BaTh MOCTABJICHHBIC BOMPOCHI B Ka4eCTBE MHCTPYMEHTAa TO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI JUIS (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHMIO, OPTaHM3allMd U TPOBEICHUIO YYCHUYCCKHX
AKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/I0M TPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTat, (opMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHUE BBIOUPATh, aHATHU3UPOBATh U HHTEPIPETUPOBATh HHDOPMAIMIO Pa3IMYHBIX BUIOB
1 GOpM MPEACTABICHHS, OTYIaEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAs TUTEpaTypa
XUMHYECKOTO COAEp)KaHUsA, CIpPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), KPUTUYECKH
OILICHUBATh MMPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE NPUMEHSTh Pa3IHYHbIe METObI U 3aIPOCHI MPH TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOIMMBIX JIsl BBITOJHEHHS YY€OHBIX M TIO3HABATEIILHBIX 3a/1a4
OTIpeNeNIEHHOT0 THUMA, MPHOOpPETEHHE OIbiTa B 00JAaCTH MCIIONB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMY MpeICTaBICHUS
UHPOpPMALMM W WUTIOCTPHPOBATH pEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBaTh B Mpolecce y4eOHOW M HCCIEeI0BATEIbCKON
NESITeTbHOCTH HH(POPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIHCKOT0 X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHbIE YHHBepPcaIbHbIe Y4eOHbI€ el cTBHA:

YMEHUSl 3aJaBaTh BONPOCHl (B Xoie nauanora W (WIM) JUCKYCCHU) TI0 CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYIUPOBATH CBOM NPEJIOKEHHS OTHOCUTEIBLHO BBITIOJHCHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON IEATEITHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeslaTh MPEe3EHTALUI0 PpPe3yJbTaTOB BBIMOJHEHUS XHMHUYECKOIO
JKCIIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEJOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PElIeHUHM BO3HMKAIOIIMX MpoOjJeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUN (00CYyXIeHHs, OOMEH MHEHUSIMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONpECIICHHE KPUTEPHUEB 110 OI[CHKE KayecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

Pery1siTuBHBIe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONPEAEIATh e AesITeIbHOCTH, MIIaHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JAEATEIBHOCTH, BBHIOWPATH
HaubOonee HS(PQeKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIM aJTOpUTM JIEHCTBHHA NpU
BBIMOJIHEHUH 331aHUM € y4€TOM TMOJy4YeHHs] HOBBIX 3HAaHMHA 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TIOJYYCHHOTO pe3ysbTara 3asBJICHHOW IIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPe/JIaraeMble B YCIIOBUH 3a/IaHU.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJNbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEpIKaHMS,
YCTAaHOBIICHHOTO JaHHOW (exepanpHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



o0yJaloUMKCS HaydHble 3HAHMUS, YMEHMs M CHOcoObl AeWcTBUM, crneuuduyeckue At
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEpIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH y OOYUAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHN: aTOM, MOJIEKYJa, XUMUYECKHUM
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTENIbHAs aTOMHAas M MOJIEKYJspHas macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM OOBEM, OKCHJ, KHUCIIOTa, OCHOBAHHE, COJb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIusl, Kiaccudukanus
peaxkuuii: peakliuy COEIMHEHUs, PEaKLIUU Pa3JI0KEHHs], peaKIIMM 3aMEIICHUs], peaKkLuu
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEIUIOBOM 3P (PEKT peakuuu, SApo aToma,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOMTal b, paguyCc aromMa, XMMHUYECKas CBS3b,
NOJIIpHAsl M HEIOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBop, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAs! KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATUH M MPUMEHSTH 3TU
MOHSTHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJHMKY JUISI COCTaBJI€HUsS (OpMyn BEIIECTB U
YPaBHEHUN XMMUYECKUX PEAKLUH;

OTIpeNeNIATh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OHMHApHBIX COCIWHEHUSX, CTETECHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEIMHEHUSX, MPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIGHTHasl U MOHHAs) B HEOPraHMUECKUX COCTMHEHUSX;

packpbiBaTh cMmblca llepuoanueckoro 3akona . M. MenneneeBa: n1eMOHCTpUPOBAThH
MOHMMAHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonuyeckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTaipo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuyHyro @opmy Ilepuoguueckoit cucTemsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble U OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMetoTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS ATOMOB
XUMHUYECKHX DJEMEHTOB (COCTaB M 3apsa  sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripeielieHUe UX 110 3JIEKTPOHHBIM CIIOSIM);

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUUECKUE
peakuuu (IO YMUCIY W COCTAaBY Y4YacTBYIOIIMX B pEaKIUH BEIIECTB, IO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB PA3JIMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMHU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

IIPOrHO3MPOBATh CBOICTBA BEIIECTB B 3aBHCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHMsI XUMUYECKUX ITPEBPALLICHUN B Pa3IMUHbIX YCIOBHIX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MAaCCOBYIO
JIOJIF0 XMMHUYECKOT0 JIEMEHTa 10 (hopMysie COeTMHEHHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSTh OCHOBHBIC OMEpAIlUU MBICIUTEIHLHON NEATEeIbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTH3alNI0, KIACCU(UKAINIO, BBISBICHHE MPUYUHHO-
CJIEJICTBEHHBIX CBSI3€M — JUISI U3YYEHUs CBOMCTB BEIECTB M XUMHUYECKHX PEAKIUH,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONIOJeHWEe,  HM3MEpCHHE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIH U MBICIICHHBIN );

CIeIOBaTh IMpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHEM, a TAaKXe IMpaBWJIaM OOpaIleHHs C BEIIECTBAMH B COOTBETCTBHU C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
u coOupaHuio ra3o00pa3HbIX BeIIECTB (BOAOPOAA M KHUCIOpPOAA), IMPUTOTOBICHUIO
pPacTBOPOB € OMPEACIEHHON MAaCCOBOM JOJIEN pacTBOPEHHOTO BEILECTBA, IUIAHUPOBATH
U MPOBOJUTh XUMHUYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakMyc, (heHoadTaaeuH, METHIOPAHK U IPYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb chOPMUPOBAHHOCTh y OOYUAIOIIKXCS YMEHUM:

pPacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, IIPOCTOE BELLECTBO, CI0KHOE BELLIECTBO, BAJIECHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaKlus, XUMUYECKas
CBsI3b, TEIIOBOM AP (HEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOpP, INMEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIUTHYECKAs JUCCOLMAIMS, pPEaKIuH HOHHOrO OOMEHa,
KaTajan3aTop, XUMHYECKOE paBHOBECHE, OOpaTHMBIE W HEOOpAaTUMBIC PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEINIbHBIE ~ PEAaKIUU,  OKHUCIUTENIb,  BOCCTAHOBUTEINb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(pOTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKasi), KPUCTAUIMYECKass peméTka, KOoppo3us
METaJUIOB, CIUIaBBI, CKOPOCTb XHUMHUYECKON peakiuH, MPEeAeIbHO JOMyCTHUMAas
koH1eHTpanus [1JIK BemiecTBa;

WJUTFOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM W TPUMEHSATH 3TH
MOHSTUS MTPU ONMCAHUM BEIIECTB U UX MPEBPAIICHUI;

HCIIOJIH30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBJICHHS (OpMYJI BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpENENATh BAJIEHTHOCTh U CTENEHb OKUCJIEHUS XHUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSAX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCIMHEHHWH 1o (opMyram, BUJ XUMHUYECKON CBsI3U (KOBAJICGHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOAHBIX PAcTBOpPaX HEOPTaHWYECKUX COCNMHEHUH, TUII
KPUCTAJUIMYECKON pelIETKA KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbich [leproanueckoro 3akona JI. 1. MeHnneneeBa u 1€eMOHCTPUPOBATH
€ro MOHMMAaHHE: OMUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XMUMHUYECKHX OJJIEMEHTOB: pa3jiuvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIINE TIEPHOJBI,
COOTHOCUTh O0O3HAUEHUS, KOTOpPhIE HMEIOTCS B TMEPHOJUYECKOW Tabnuie, ¢
YHUCJIIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHS aTOMOB XMMHUUYECKHX 3JIEMEHTOB (COCTaB U
3apsj sapa, o01ee YUCIIO AIEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CJIOSM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B U3MEHEHHH CBOWMCTB JJEMEHTOB M HX
COEIMHEHUH B MpeJeNax MajblX NMEPUOAOB M TJIABHBIX MOJATPYII ¢ YYETOM CTPOECHUS
UX aTOMOB;



KJIacCu(UIUPOBaTh XUMHUECKUE 3JIEMEHThI, HEOPraHMYECKUE BELIECTBA, XUMUYECKUE
peakiuu (IO YHCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENICHEH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME M cHeuu(UUecKkue XUMHYECKHE CBOWCTBA
IIPOCTBIX U CJIOKHBIX BEILECTB, TOATBEPK/asl ONUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOIUX XUMUYECKUX PEaKLU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTUUYECKON JUCCOLMUALMU KHUCIIOT, HIEJI0UYEH U COJIEH,
IIOJIHBIE U COKpPALIEHHBIE YPAaBHEHUS PEAaKLIMi MOHHOTO OOMEHA, ypaBHEHUS PEaKLMid,
MOATBEPKJAIOIINX CYIIECTBOBAHME T'€HETUYECKOM CBS3M MEXJy BELIeCTBaMU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHS, BO3MOKHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMUHbIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYIO U MOJISIPHYIO MaccChl BELIECTB, MaCCOBYIO
JIOJIF0 XHUMUYECKOT0 AJIEMEHTA 0 (hOpMyJie COEUHEHHS], MACCOBYIO JIOJIIO BELIECTBA B
pacTBope, MPOBOJIUTH PACUYETHI 0 YPABHEHUIO XUMHUECKON peaKlty;

coOyoaTh MpaBWja TIOJIb30BAaHUS XUMHYECKOW TIOCYJOH U J1TaOOpaTOpHBIM
o0opy/soBaHuEM, a TakKe IMpaBuia OOpallleHUs C BEIIeCTBAMU B COOTBETCTBHH C
MHCTPYKIUSMHU TIO BBHIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYyYEHUIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKLMUH, MOATBEPKAAIOIINE KAUeCTBEHHBIM COCTaB pPa3JIMYHBIX BEUIECTB:
pacrno3HaBaTh OMBITHBIM ITYyTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHart-, docdar-,
CHIIMKAT-, Ccynb(aT-, THIPOKCHA-MOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METaJIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPIaHMUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTEIBLHON NEATENIbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O00O0OIIEeHHEe, CHUCTEeMAaTU3alUI0, BBIABICHUE NPUYMHHO-CIIEICTBEHHbIX
CBA3€M — JUId M3Y4YEHMsS] CBOWMCTB BELECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJeHUEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IIJNTAHUPOBAHHUE

8 KIIACC
KounuectBo yacos
Ne HaumeHoBaHue pa3jiesioB u JuaexkTpoHHbIe (HU(pPOBbHIE)
KoHTpoJibHbIE IIpakTH4eckue
n/n TeM NPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYPChI
padoThI padoThI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaxHas 00J1acTh

11 €CTCCTBO3HAHUS U 5 ) bubmuoreka [JOK

’ MPAKTUYECKOU €SI TEIbHOCTH https://m.edsoo.ru/7f41837c

YeJioBeKa

12 BemecTBa 1 xuMudeckue 15 | bu6mmoreka [IOK

' peakiuu https://m.edsoo.ru/7f41837¢

Uroro no pazneny 20

Paznen 2. Baxknelilmme npeacTaBuTe/ I HEOPraHUYeCKHX BellecTB
21 Boznyx. Kucnopon. Ilonsitue 6 | bub6nuorexa [IOK

' 06 okcnax https://m.edsoo.ru/7f41837¢
29 Bonopoa. Ionsrue o 2 | bubnuorexa [JOK

’ KHCJIOTax U COMAX https://m.edsoo.ru/7f41837c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnoreka [JOK

' OCHOBAHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIC KJIaCCHI 1 1 | bubmuorexa [JOK

' HEOPraHWYECKUX COEIUHEHHM https://m.edsoo.ru/7f41837¢

Hroro no paszneny 30

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMenToB /. U. MenaeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIHH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubmuoreka [JOK
' XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XUMHYECKas CBA3b.
39 Ok LHO 2 bubmuoreka [JOK
’ e https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubmuoreka [JOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢c
bubmuoreka [JOK
Hogropenne 3 https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgea 1. BenmecTBO M XUMHYECKHEe peaKu
11 [ToBTOpEeHUE U yriryOieHne 3HaHUuM 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
) peakimit https://m.edsoo.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST AUCCOLIHALIUS. 2 | 1 bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX coeTMHEHHS
21 OO0mias xapakTepucTUKa XUMHUECKUX 4 | bubmuorexa [IOK
' anemeHToB VIIA-rpynmbl. ["ajgorenst https://m.edsoo.ru/7f41a636
OO61mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 brbmmorexa [TOK
) PYIIBL. P https://m.edsoo.ru/7f41a636
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHTOB VA-rpynimsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
’ Py ' ’ p https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTepruCcTUKa XUMHIECKUX
2.4 sanemeHToB IVA-rpynmnel. Yraepon u 8 1 2 Bubmmorexa [IOK
’ . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHEHUSI
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M UX COeAUHEHU A

. bu6nmoreka [IOK
31 Obmpre croficTsa MeTanIos 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [IOK
3.2 Baxneime MeTamisl 1 UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pasnen 4. Xumus u okpyxamomas cpeaa
4.1 B TepHaJIbl B )KU3HU YeJIOBEKa 3 bubmorexa HOK
’ CHICCTBA M MaTep https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
bubmuoreka [{OK
Hostopenue 3 https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHUE

8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Koutpoabubie IlpakTunyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcsl
| [Ipenmer xumuu. Posib XUMHUM B KU3HU | 6 bubnuoreka [IOK
yesoBeka. Tena u BemecTsa B https://m.edsoo.ru/ff0d210c
r
) IlonsaTHe 0 MeTOIaX MO3HAHUS B | 6 bu6mmoreka [JOK
XUMUHA B https://m.edsoo.ru/ff0d227e
r
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI | | 6 bubnuoteka [JOK
oOpareHust ¢ J1abopaTopHBIM B https://m.edsoo.ru/ff0d23dc
000pyZI0BaHUEM» r
4 Yuctele BemecTBa 1 cMecu. CiocoObl | 6 bu6mmorexa [IOK
paszaenenus cMecen B https://m.edsoo.ru/ff0d26ca
r
[IpakTuueckas padora Ne 2
. 6 Bu6nuoreka LIOK
5 «Pa3nenenue cmecell (Ha npumepe 1 1

OUYMCTKHU IIOBAPEHHOW COJIN)»

https://m.edsoo.ru/ff0d28c8



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

10

11

12

ATOMBEI 1 MOJICKYJIbL

XUMHAYECKHE DIIEMEHTEI. 3HAKU
(CMMBOJIBI) XUMHYECKHUX 3JIEMEHTOB

HpOCTHe M CJIO0XKHBIC BCIICCTBA

ATOMHO—MOJ’ICKy.TIHpHOC Y4CeHUe

3aKOH ITOCTOSIHCTBA COCTaBa BELIECTB.
Xumnueckas popmyna. BaneHTHOCTD
aTOMOB XMMHMYECKHUX DJIEMEHTOB

OrHocuTenbHas aTOMHAs Macca.
OrHocuTtenbHas MOJICKYJISIpHAad Macca

MaccoBast oJIsI XUMHYECKOTO
DJIEMEHTA B COEIUHEHUN

bubmuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d2be8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d2a6¢

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d2d50

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d2eae

bubmuorexa [JOK
https://m.edsoo.ru/ff0d323c

bubmuoreka [JOK
https://m.edsoo.ru/ff0d350c



https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c

KonuuectBo BemiectBa. MoJib. 6 bubmuorexa [JOK

MousipHas macca B https://m.edsoo.ru/ff0d5230
r

DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. | 6 bubmuorexa [JOK

XuMuueckas peakuus B https://m.edsoo.ru/ff0d37fa
r

[Ipu3Haky u ycioBus NPOTEKAHUS | 6 bubnuoreka [IOK

XUMHYECKUX PEAKIUN B https://m.edsoo.ru/ff0d3al6
r

3aKOH COXpaHEHHS MAacChl BEILIECTB. | 6 bubnuoreka [IOK

XHWMHYECKUE YPABHEHHUS B https://m.edsoo.ru/ff0d3b88

Breraucnenus KOJIM4YE€CTBA, MacCChbl

BEILIECTBA 110 YPABHEHUSIM XUMUYECKUX 1 0 bubmmorexa LIOK
R . P B https://m.edsoo.ru/ff0d5708
peaxiui e
r
Knaccudukanmsi XuMUUECKUX Peakivi
(coe I/IHq;HI/ISIH A3710KEHUS e 1 ° bubmorexa LHOK
a P ’ B https://m.edsoo.ru/ff0d3f34

3aMeIIeHHs, OOMeHa)



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34

19

20

21

22

23

24

25

M. B. JIoMOHOCOB — y4€HBIii-
sHnukiIoneauct. O0o0ImEeHe 1
CHCTEMAaTH3alUs 3HAHUH

Kontponbnas padota Nel o teme
«BerecTBa 1 XUMHUYECKUE PEAKIIUN»

BOS,Z[YX — cMech ra3oB. CocTaB
BO3yXa. KI/ICJ'IOpOI[ — OJICMCHT U
IIpOCTOC BCUICCTBO. O30H

Ouznyeckue U XUMHUYECKHE CBONCTBA
KHCIopo/a (peakinu OKUCICHHUS,
ropenue). [louarue 06 okcumax

CrniocoObl osTyyeHHst KUCIOpoaa B
71a00paTOPUU U MPOMBIIUIEHHOCTH.
IIpumenenue kucinopona

TemnnoBoit 3¢ ekt xumMuueckoit
peaKIyu, OHATHE O
TEPMOXUMHUYECKOM YPaBHEHHH, IK30-
Y DHJOTEPMUYECKHUX PEAKITHIX

TommuBo (HedTh, yroib U METaH).
3arpsi3HEHHE BO3IyXa, CIOCOOBI €ro

bubmuorexa [JOK
https://m.edsoo.ru/ff0d40c4

bubmuoreka [JOK
https://m.edsoo.ru/ff0d4290

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d448e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d4614

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d497a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d4790

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4c4a



https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a

MPEeAOTBPAILCHUS

[TpakTuyeckas padora Ne 3 o Teme

bu6mmoreka [IOK

26 «lonyuenne C0§HpaHHe KHenopons, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €ro CBOMCTBY
7 Bonopox — snemeHT u npocroe bu6mmoreka [JOK
BelecTBO. HaxoxaeHnue B mpupojie https://m.edsoo.ru/ff0d4dd0
)3 DOu3nIecKrue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IT OTax 1 COJIAX bubmorexa HOK
OIATHE O THe " https://m.edsoo.ru/f0d50d2
30 Crioco0bI TToTy4eHHsT BOAOPO/Ia B bubnuorexa [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[IpakTrueckas padota Ne 4 o Teme
P P bu6mmorexa [IOK
31 «ITomydenne u coOupanue BOI0OPoOa,

WU3yYEHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4f42

32

33

34

35

36

37

38

Mossipablii 00bEM ra3oB. 3aK0OH
ABorazipo

Beruucienus o6bpéma, KoauyecTna
BEIIECTBA ra3a 110 ero U3BECTHOMY
KOJINYECTBY BELIECTBA WU 00bEMY

Brruncienus 006EM0B ra3oB IO
YPaBHEHUIO PEaKIM1 Ha OCHOBE 3aKOHA
00BEMHBIX OTHOILIEHUI I'a30B

du3znyeckre U XUMHUUYECKHE CBOMCTBA
BOJbI

CocraB ocHoBauuii. [Tousarue 00
WHJUKAaTOpax

Boga xak PACTBOPUTCIIb. HaceimeHnnsie
1 HCHACBIIICHHBIC PACTBOPLI.
MaccoBas 1011 BellleCTBa B pacTBOpC

[TpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiieHre pacCTBOPOB C

bubmuorexa [JOK
https://m.edsoo.ru/ff0d542e¢

bubmuoreka [JOK
https://m.edsoo.ru/ff0d55a0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5708

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d587a

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2

bubmuorexa [JOK
https://m.edsoo.ru/ff0d5b40

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d5eba



https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba

39

40

41

42

43

ONpeeIEHHON MacCOBOU J10JIEH
PacTBOPEHHOIO BEILECTBA»

KontponbHas padota No2 o teme
«Kucnopoa. Bonopoa. Boga»

OKcuIbl: COCTaB, KiIacCU(UKAIU,
HOMEHKJIaTypa

[TonyyeHnue u XuMHUYECKUE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX U aM(OTEPHBIX
OKCHJIOB

OcHoBaHus: cocTaB, KJIacCupuKaIus,
HOMEHKJIATypa

[Tonydyenue 1 XuMHYECKHUE CBOMCTBA
OCHOBAaHUI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d6342

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bubmuorexa [JOK
https://m.edsoo.ru/ff0d664e

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d67ca

bubmuorexa [JOK
https://m.edsoo.ru/ff0d67ca

44

Kucnotsr: cocras, kmaccudukanms,
HOMEHKJIaTypa

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2



https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2

45

46

47

48

49

50

51

[Tonydyenue u XuMHUUECKHE CBOMCTBA
KHUCJIOT

Conu (cpeaHue): HOMEHKJIATypa,
CHOCOOBI MOTYYEHUS, XUMUYECKHE
CBOMCTBa

[IpakTuueckas paborta Ne 6. Pemenue
AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe
«OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
COEIMHECHUIN»

I'enernueckas cBsA3p MEXKy Kilaccamu
HEOPraHWYECKUX COCTMHEHUN

O000I1IEHNE U CUCTEMATHU3AIIIS
3HAHUH

KonrtponsHast padora Ne3 o reme
"OcHOBHBIE KJIaCChl HEOPTAHUYECKUX
coeqnHeHnH"

[lepBbie NOMBITKU KJIaCCUPUKATUU
XUMHUYECKUX 37ieMeHTOB. [TonsiTre o

bubmuorexa [JOK
https://m.edsoo.ru/ffOdfee2

bubmuoreka [JOK
https://m.edsoo.ru/00ad9474

bubmuorexa [JOK
https://m.edsoo.ru/00ad9b7c

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK
https://m.edsoo.ru/00ad9cb2

bubmuorexa [JOK
https://m.edsoo.ru/00ad9ela

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ffa



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa

rpymmnax CXOAHbIX 3JICMCHTOB

[Tepuonnueckuii 3aKOH U

bu6mmoreka [IOK

52 [Tepuoanueckas cucreMa XUMHYECKUX
pHOA https://m.edsoo.ru/00ada52c
anemeHToB /1. I. Menaeneena
53 [lepuonsl, rpymmsl, 101 ITBI bubmorexa [TOK
> TPYTHUIRL, HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. CocTaB aTOMHBIX bubnnoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
. bubmuorexa [JOK
55 aToMOB 3J5ieMeHTOoB [lepuonnyeckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. Meneneena
XapakTepucTuKa XUMHIECKOTO
56 3JIEMEHTA MO €r0 MOJIOKEHUIO B bubnuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubnnorexka [JOK

N. MenneneeB — y4€HBIN, IIEAATOT U
IpaKJaHUH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e

58

59

60

61

62

63

64

BHGKTPOOTPI/IHH,TCHBHOCTB aTOMOB
XHUMHUYECKUX 3JICMCHTOB

HMonnas xumudeckas cBs3b

KoBanenTHas MoJIpHasaA XUMHUYCCKas
CBA3b

KoBanenTHas HCIOJISIpHAA XUMHUYCCKaA
CBA3b

CreneHb OKUCICHUA

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
peakuuu

OxucIuTelIN 1 BOCCTAHOBUTEIIH

bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

bubmuoreka [JOK
https://m.edsoo.ru/00adac34

bu6mmoreka [IOK
https://m.edsoo.ru/00adaab8

bu6mmorexa [IOK
https://m.edsoo.ru/00adaab9

bu6mmoreka [JOK
https://m.edsoo.ru/00adae28

bubmuorexa [JOK
https://m.edsoo.ru/00adb076

bubmuoreka [JOK
https://m.edsoo.ru/00adb076



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076

KontponsHas padora Ne4 o reme

bu6mmoreka [IOK

. X 1

65 «Crpoenue atoma. XumuecKas https://m.eds00.ru/00adb486
CBS3b)

66 [ToBropenue. Ob6obOmeHNE N | bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 [ToBTrOopenue. O600mEeHHE 1 | bubnuoreka [IOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2

68 [ToBTopenue. O606IICHNE U | bu6mmoreka [JOK
cucTeMaTH3alus 3HaHu| https://m.edsoo.ru/ff0d61c6

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3yuyeHusi oOpasoBaTesibHbIE
padoTsbI padoThI
pecypcsbl
[Iepnoanueckuit 3akoH. Ilepuonnueckas
crucTemMa XMMrU4YecKkux anemeHToB 1. U 1 ° bubmmorexa [TOK
T B https://m.edsoo.ru/00adb59e
Menneneena
r
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
XUMHUYECKUX AJIEMEHTOB MEPBBIX TPEX 1 ° bubmorexa LHOK
PERRXTP 5 https://m.edsoo.ru/00adbGb6
10504 (i (0):!
r
Knaccudukanys 1 HOMEHKIaTypa 1 6 Bu6moreka [IOK
HEOPraHUYECKUX BELIECTB B https://m.edsoo.ru/00adb7e2
r
Buapl XuMu4uecKoil CBA3U U TUTIBI | 6 bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK B https://m.edsoo.ru/00adbac6
r
KonTponbhas padorta Nel o teme 6
«IloBTOpenue u yroy0OaeHue 3HaHUI 1 1
B
OCHOBHBIX Pa3/eyioB Kypca 8 Kiacca»
r
Knaccudukanmst XaMAYECKUX peaKiinii 1 a bubnuotexa [JOK



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6

110 pa3JIMYHBIM IMPpHU3HAKAM

[ToHsITHE O CKOPOCTH XMMUYECKOM
peakuuu. [IoHATHE O TOMOTEHHBIX U

TCTCPOTCHHLBIX PCAKIUAX

[TonsiTE 0 XUMHUYECKOM PaBHOBECHH.
@DakTOpBI, BIUAIOIIME HA CKOPOCTh
XUMHYECKOHN PCaKIUM U IMOJIOKCHUC

XUMHYCCKOI'0 paBHOBECHUS

https://m.edsoo.ru/00adbcb0

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuorexa [JOK
https://m.edsoo.ru/00adc28c

OKHCIUTEIIFHO-BOCCTAHOBUTEIILHEIC

peaxiuu

bu6mmoreka [JOK
https://m.edsoo.ru/00adcade

10

Teopust 2NEKTPONIUTHYECKON
mucconuanmu. CHIbHBIE U CIIa0bIE

AIEKTPOIUTHI

bu6mmorexa [IOK
https://m.edsoo.ru/00adcd68

11

HonHbIe ypaBHEHNS peakIuil

bu6mmorexa [IOK
https://m.edsoo.ru/00add448

12

XMMHYECKHE CBOMCTBA KUCIOT U
OCHOBaHUH B CBETE MPEACTABICHHUI 00
3JIEKTPOIUTUYECKON AUCCOIUALINH

bubmuoreka [JOK
https://m.edsoo.ru/00add5d8



https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8

13

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MPEJICTABICHUA 00 IEKTPOIIUTUYECKOM
TUCCOLIMAINT

bubmuoreka [JOK
https://m.edsoo.ru/00add8b2

14

[TonsiTue o ruaponu3e cosen

bu6mmoreka [IOK
https://m.edsoo.ru/00add9d4

15

O0001eHUE U CUCTEMATU3ALIUS 3HAHUM

bu6mmoreka [IOK
https://m.edsoo.ru/00addd12

16

[IpakTuueckas pabora Ne 1. «Pemienue
9KCIEPUMEHTAIBHBIX 3aau»

bu6mmoreka [IOK
https://m.edsoo.ru/00addbfa

17

KonTponbnas padota Ne2 o teme
«OIIEKTPOINTHUYECKAS TUCCOLMALINS.
XVMMHYECKUE PEAKIIMH B PACTBOPAX)»

bu6mmorexa [IOK
https://m.edsoo.ru/00addecO

18

OO0mras XxapakTepucTHKa rajJoreHOB.
XHUMHUYECKUE CBOMCTBA HA IIPUMEPE
XJiopa

bu6mmorexa [IOK
https://m.edsoo.ru/00addfe2

19

XnopoBogopoa. ComnsiHast KUCIIOTa,

bu6mmoreka [IOK



https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XMMUYECKHE CBOWMCTBA, MOTYUYCHHE,
MIPUMEHEHHUE

[TpakTuueckas padota Ne 2 o Teme

https://m.edsoo.ru/00ade 104

bu6mmoreka [IOK

20 «ITonmydyeHue COJITHOM KUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
n3y4deHue e€ CBONCTBY»
Briuucnenus no ypaBHEHUSIM
21 XUMHUYECKUX PEAKIIMH, €CIIU OOUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHToB J1aH B U30BITKE
” OO61mas xapakTepucTuka 31eMeHToB VIA- bubnnorexa [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AunmoTpornHbie MOTU(GUKAIIUHA CEPHI.
23 Hax0>1<p €HHE Cepbl I/I(i)eé coe I/IHGII)-II/Iﬁ B bubmorexa [TOK
a p 51 https://m.edsoo.ru/00ade64a
npupoje. XuMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopo, cTpoeHue, Pu3ndeckne u bubnuorexa [JOK
XUMHYSCKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHas KUCIIOTA,
. bubmmoreka [JOK
25 bu3NYeCcCKre U XUMUYECKUE CBOMCTBA,

MpUMEHEHNE

https://m.edsoo.ru/00adea28



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28

Xumudaeckue p€aKknuuy, JcxKaluc B
OCHOBC ITPOMBIIIJICHHOI'O criocoba

26 IIOJIyYEHUS CEPHOM KUCIIOTBI bubmmorexa LIOK
yi p ' . https://m.edsoo.ru/00adec8a
XHMHYECKOE 3arpsi3HEHUE OKPY Karolen
CpeJibl COETMHEHUSIMHU CEPbI

7 Brruucinenue MaccoBoii JOIM BhIXO1a bubmuorexa [JOK
HPOIYKTa PeaKInu https://m.edsoo.ru/00adec8a
OO61mas xapakTepucThKa 3JIeMeHTOB V A-

)3 rpynnsl. A30T, pacpocTpaHEHHE B bubnuoreka [IOK
npupoe, GU3NYECKue 1 XUMHUYECKHE https://m.edsoo.ru/00adeeab
CBOMCTBA

79 AMMHUak, ero pu3nYecKue 1 XUMHYECKUE bubnuoreka [IOK
CBOIICTBA, MTOJTYYECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpaxTrueckast padota Ne 3 o teme

30 «[lony4yenne aMMuaka, U3y4eHue ero bubmmorexa [OK

i > YA https://m_eds00.ru/00adf180
CBOICTB»
31 A3oTHas KUCIOTa, € Pu3nuecKue u bubmuorexa [IOK

XUMHUYECKHUE CBOMCTBA

https://m.edsoo.ru/00adf306



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306

Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHHUS B KAU€CTBE MUHEPAIbHBIX

bubmuorexa [JOK

32 00peHuil. XUMHUECKOE 3arpsi3sHEHUE
yAO0P 4 P https://m.edsoo.ru/00adf518
OKPY>KaIoIIeH cpeibl COeAMHEHUSIMU
azoTa
®ochop. Okeun pochopa (V) u
33 (’poc:ii))o pHasI KI/ICJI((l))Ta (1)(1)1/11)31/1(qe)01<1/1e u bubmorera [JOK
P . https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOUCTBA, MOJTyYeHUE
Hcnonb3oBanue hocdaToB B KaueCTBE
34 MUHEPATBHBIX YA0OpEeHUiA. 3arpsi3HeHue bubmorexa LHOK
p . yAo0oP $arp https://m.edsoo.ru/00adfc20
npUpoaHoii cpenbl hocharamu
Yrnepon, pacripocTpaHEHUE B IPUPOJE, bubnnorexka [JOK
35 .
buznyecKkrue 1 XUMUIECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcunsl yraepoaa, ux Gpusndeckue u
36 XUMHUYECKHUE CBOMCTBA. DKOJIOTUYECKUE bubnmoreka [JOK
pO0OJIeMBI, CBSI3aHHBIE C OKCHJIOM https://m.edsoo.ru/00adfebe
yraepona (IV)
, bubnmoreka [JOK
37 VYrosbHas KUCIOTa U €€ COoNu 1

https://m.edsoo.ru/00ae006¢



https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c

38

39

40

41

[TpakTuueckas padota Ne 4 o Teme
"[lonydyeHue yriekucaoro rasa.
KauectBennast peakuus Ha KapOoHaT-

HOH

[lepBoHavanbHbIe MOHATHS 00
OpPraHMYECKUX BEIIECTBAX KaK O
COEIMHEHUSIX yIiepoaa

Kpemuuii u ero coeiuHeHUst

[Tpaktuyeckas padora Ne 5. Pemenue
DKCIIEPUMEHTAIIBHBIX 33a4 110 TEME
«Baxnelmue HeMeTauIbl U UX
COECTMHEHUS»

bubmuoreka [JOK
https://m.edsoo.ru/00ae027¢e

bubmuorexa [JOK
https://m.edsoo.ru/00ae054¢e

bubmunorexa [JOK
https://m.edsoo.ru/00ae080a

bu6mmoreka [JOK
https://m.edsoo.ru/00ae0bf2

42

KonTponbHnas padora Ne3 no teme
«Bakuenme HeMeTaJUIBI U UX
COEINMHEHU

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0e18

43

O6H_[3.51 XAPaAKTCPUCTHKA XUMHUYCCKUX

3JIEMEHTOB — MeTaJlJIoB. MeTalmmyecKkas

CBsA3b U METAIJINYCCKaA

KpucTauindeckas pemeéerka. dusnueckne

CBOMCTBAa METAJIOB

bubmuorexa [JOK
https://m.edsoo.ru/00ae103e



https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e

44

45

XUMHUYECKUE CBOMCTBA METAJLIIOB.
DJIEKTPOXUMHUYECKUH PsiJ HATPSIKEHUI
METaJIJIOB

OO0mmue criocoObl MOTYyYeHHUST METAILIOB.
CruiaBbl. BerauciieHust o ypaBHEHUSIM
XMUMHYECKUX PEaKIIui, CITU OUH U3
pEareHTOB COJEPKHUT IPUMECH

bubmuorexa [JOK
https://m.edsoo.ru/00ael 156

bu6mmoreka [IOK
https://m.edsoo.ru/00ael 156

46

Ilonstue o KOPPO3HUH MCTAJUIOB

bu6mmoreka [IOK
https://m.edsoo.ru/00ae1278

47

48

49

[Ienounbie METAIIBI

OKCI/I,[[BI U TUAPOKCUIBI HATPUA U KAJIUA

[Ienoyno3eMeIbHbBIE METAIIBI —
KaJBIIUA U MarHui

bu6mmoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ae14b2

bu6mmorexa [IOK
https://m.edsoo.ru/00ael5e8

50

Baxueiinme coeuHESHNS KaJIbIUS

bubmuoreka [JOK



https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8

51

52

53

54

55

56

O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI

JKécTkoCcTh BOIBI U CIIOCOOEI €8
YCTpaHEHHUS

[TpakTuyeckas padora Ne 6 o Teme
"YEcTKOCTEL BOIBI 1 METOMEI €€
ycTpaHeHHs"

AroMAHAN

AMdoTepHbIe cBONCTBA OKCHIA U
TUAPOKCUAA

Kemneso

https://m.edsoo.ru/00ael5e8

Pemry OI'D

bubmuorexa [JOK
https://m.edsoo.ru/00ae1 886

bu6mmoreka [JOK
https://m.edsoo.ru/00aelae8

bu6mmoreka [JOK
https://m.edsoo.ru/00aelc64

bubmuorexa [JOK
https://m.edsoo.ru/00aelc64

bu6mmorexa [IOK
https://m.edsoo.ru/00ae1d86



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86

Oxkcuabl, TuApOKCU bl 1 conu xenesa (II)

bubmuoreka [JOK

57
u xenesa (I1I) https://m.edsoo.ru/00ae35e6
58 O0600meHne U cucTeMaTu3alus 3HaHUN Pemy OI'D
[IpakTuueckast padora Ne 7. Pemenue
59 JKCIIEPUMEHTAJIBHBIX 33134 110 TEME bubnuorexa [JOK
«Baxneume MeTalIbl U UX https://m.edsoo.ru/00ae3de8
COETMHEHUS»
Brruucnenust mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, ECIIM OJIUH U3
60 €areHTOB JaH B U30BLITKE UIU COAEPKUT bubnmorera [TOK
p . p https://m.edsoo.ru/00ae1750
npuMecHu. Berurciiennst MacCoBOM 101U
BBIX0/Ia TPOJIYKTA PEaKLUU
61 O06o0menre u cucTeMaTr3aIus 3HaHUIA Pemry OI'D
KonTtponbHas padora Ne4 o reme
62 «BaxkHenmme MeTaJlIbl U UX

COCOAUHECHU S



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750

63 BemectBa u matepuanbl B HOBCEHEBHOM | 6 bubnmoreka [JOK
JKU3HHU YeJI0BEeKa B https://m.edsoo.ru/00ae3£50
r
64 XUMHUYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH | 6 bubnuorexa [JOK
cpensl B https://m.edsoo.ru/00ae4270
r
65 Ponp XxvMuu B pelIEHUH IKOJIOTHYECKHUX | 6 bubnnorexa [JOK
npo0Jem B https://m.edsoo.ru/00ae4270
r
66 IMosTopenue. O600LMIEHUE U { 6 bu6mmoreka [IOK
cucTeMaTHu3alus 3HaHui B https://m.edsoo.ru/00ae0dOa
r
a
7 [ToBTOpenue. O6001mIEeHNE U 1 06 bubnuorexa [IOK
cHUCTeMaTU3alus 3HaHUI B https://m.edsoo.ru/00adb33c
r
a
68 [ToBTOpenue. O600mEeHNE U 1 0 bubnuoreka [IOK
cHUCTeMaTU3alus 3HaHUI B https://m.edsoo.ru/00ad9cb2
r
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOT'PAMME



https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ Pymsurtuc I'.E., ®enpaman @.I°., AkiimonepHoe 0011eCTBO
«3marensctBO «lIpocBemienre»
» Xumus, 9 kimace/ Pyasurtuc I'.E., ®enpaman @.I., AkimorepHoe 00IIeCTBO
«M3narensctBo «IIpocBemenue»

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

["apa H.H. Xumus: ypoku B 8 ki1.: mocodue ans yuurtens/ H.H. I'apa. — M..:
IIpocBeuienue.

Panenxuit A.M. Xumus: nunaktudeckuit marepuai: 8-9 kin./A.M. Pagenkuit. —
M.:IIpocBemienne

INapa H.H. Xumus: ypoku B 9 ki1.: mocodbue juist yautenst/ H.H. I'apa. — M.:
[Ipocsemenue.

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MUHTEPHET
bu6mmoreka IJOK






