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INOACHUTEJIBHASA 3AIINCKA

[TporpamMma 1o XMMHHU Ha YpOBHE OCHOBHOT'O 00IIIeT0 00pa30BaHUs COCTaBIIEHA HA OCHOBE
TpeOOBaHWII K pe3yJbTaTaM OCBOCHHS OCHOBHON 00pa3oBaTEIbHOW MPOTpaMMBI OCHOBHOTO
oOmiero obpaszoBanus, mnpencraBieHHbIx B @T'OC OOO, a Takxke Ha OCHOBe (QeaepanbHON
paboueil mporpaMMbl BOCIIUTAHUS U € YYETOM KOHIEMIUHU NpenojaBaHus y4eOHOro MmpeaMera
«Xumus» B 00pa3oBaTeNnbHbIX opranu3anusx Poccuiickoir @eneparuu.

[Tporpamma 1mo XumMuM Ja€T NpeACTaBICHHE O LEsIX, o0wed crparernu oO0ydeHus,
BOCIIUTaHUS M PAa3BUTHA OOYyYaroIUMXCs CpEACTBAaMH Y4eOHOTo IpeaMeTa, YCTaHABJIMBAET
00s13aTesIbHOE MPEIMETHOE COJepKaHue, MpelycMaTpUBaeT paclipe/ielieHue ero no kjaccaM U
CTPYKTYpUPOBAaHHUE T10 pa3zesiaM U TeMaM MPOrpamMMbl 110 XMMHH, OIIPEIEISIET KOJINYECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKHU COAECPKAHUSL, PEKOMEHIYEMYIO MTOCIIE0BATEIbHOCTD U3yUEHUS
XMUMHHU C YYETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBs3€H, JOrMKH y4eOHOro mpoluecca,
BO3PACTHBIX OCOOCHHOCTEN 00YUaIOUINXCs, ONPEeIieT BO3SMOXKHOCTH IPEAMETA IS pealn3aiun
TpeOOBaHUII K pe3yilbTaTaM OCBOEHHMS OCHOBHOH 0Opa3oBaTeNbHOW IMpOrpaMMbl Ha YpPOBHE
OCHOBHOTO 00ImIero oOpa3oBaHus, a TaKke TPeOOBaHUI K pe3yibTraTaM OOy4YeHHS XUMHH Ha
YPOBHE LieJIel U3y4eHHs IIPeIMeTa U OCHOBHBIX BUA0OB y4eOHO-IIO3HABATENBHOMN NEATEIbHOCTH
00y4aromIerocs Mo OCBOCHUIO YI€OHOTO COACPKAHMSL.

3HaHUE XUMUH CIIY>KMUT OCHOBOH 11 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUarOIIErocs, ero
MIPEJICTaBICHUNA O MaTepUAIbHOM €/IMHCTBE MUPA, BAKHYIO POJIb UTPalOT (hopMHUpyEMble XUMUEN
NPEICTaBICHUS O B3aUMOINPEBPALLICHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPHUPOJIE, O MyTIX
pemieHus TI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS 4YEJIOBEYECTBA — CBHIPHEBOH,
HHEPreTUYECKOM, MUIIEBOM U HKOJIOTUYECKOM 0€3011acHOCTH, MPOOJIeEM 3ApaBOOXPAHEHNUS.

N3yuenune xumuu:

CHOCOOCTBYET peanu3alii BO3MOKHOCTEH s cCaMOPa3BUTHA U (POPMHUPOBAHUS KYIbTYPbI
JMYHOCTH, €€ 001Iell U (yHKIMOHAIBLHON TPAMOTHOCTH;

BHOCHUT BKJIaJl B ()OPMHPOBAHUE MBIIUICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00YyJaromuxcs,
HaBBIKOB  MX  CaMOCTOSITEIbHOH  y4eOHOH  JEeATEeIbHOCTH,  SKCIEPHUMEHTAJIBHBIX U
UCCIICIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HHM, Tak MU B
npodeccuoHaIbHOMN 1eATeNbHOCTH;

3HAaKOMHUT CO CIEHU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIAJbIBAET OCHOBBI IIEJIOCTHOTO
B3IUIsJ1a HA €JMHCTBO IPUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TalloM B (POPMUPOBAHUU
€CTECTBEHHO--HAyYHOH IPaMOTHOCTH 00YyYaroIuXcs;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSIM, K TIPHPOJE, K 4YEIIOBEKY, BHOCHUT CBOH BKJIAJ B 3KOJIOTMYECKOe OOpazoBaHHE
oOydJaronuxcs.

JlanHbple HampaBieHHs B OOyYeHMHM XMMHMU 00ECHEeuMBAIOTCS cHeurn(uKoil comepikaHus
y4eOHOT0 MpeIMeTa, KOTOPBIN ABJISETCS MeJarorn4ecky alaiTUPOBAHHBIM OTpaKeHHEM 0a30BOM
HayKH XMMUU Ha ONPEEIEHHOM 3Talle €€ pa3BUTHUS.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUsS OPUEHTUPOBAH Ha OCBOCHHUE
00yYaroIyUMHUCs CUCTEMbI NTEPBOHAYAIBHBIX MOHATHH XMMUHU, OCHOB HEOPIraHWYECKONH XUMHU U
HEKOTOPBIX OTAEJIbHBIX 3HAUYMMBIX IIOHATUN OPTraHUYECKON XUMUH.

CrpykTypa conepkaHHs MPOrpamMMbl MO0 XUMHUH C(HOpPMUpPOBaAHA HA OCHOBE CHCTEMHOI'O
nonxona kK e€ mzydenuro. CopepxaHHe CKJIQJbIBAETCS U3 CUCTEMbl MOHATHH O XMMHUYECKOM
JJIEMEHTE U BEIECTBE M CHUCTEMBbl IMOHATUH O XMMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUILY IOCJIENOBATEIBHOTO Pa3BUTUS 3HAHWN Ha OCHOBE
TEOPETUUECKUX NPEJICTABICHUN Pa3HOTO YPOBHSL:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHs KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa /. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMMH;

— YUYEHHS O CTPOCHMH aTOMa U XMMHUYECKOH CBSI3H;

— MpECTaBIEHUH 00 MEKTPOIUTHIECKOM TUCCOIMALINYN BEIIECTB B pacTBOPax.

TeopeTnueckne 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IIOJIYYEHHBIX U
OCMBICTICHHBIX (JaKTOB, pa3BUBAIOTCS MOCIIEIOBATEIHHO OT OJJHOTO YPOBHS K JPYTrOMY, BBITIOJIHSS
(GyHKUINU OOBSICHEHUS U IPOrHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOXHOCTEH IIPAKTUYECKOTO
MPUMEHEHUS U MOJIy4YEHHS U3y4aeMbIX BEIIECTB.

OcBoeHue mnporpamMmbl 0 XMMHH CIIOCOOCTBYET (OPMHMPOBAHUIO IPEACTABICHUSA O
XUMHUYECKON COCTABJIAIOLIEH HAay4HOM KapTUHBI MHUpPAa B JIOTUKE €€ CUCTEMHOM IIPUPOABI,
LIEHHOCTHOTO OTHOILIEHHUS K HAYYHOMY 3HAHUIO U METO/IaM [M03HaHUs B Hayke. M3ydyeHne xumuun
IPOMCXOUT C MPUBIICUCHNEM 3HAHUM U3 paHee U3yUEHHBIX yUeOHbIX TpeaMeToB: «OKpy Karomui
mup», «buonorus. 5-7 knacce» n «dusnka. 7 Kaace».

[Tpu n3yyeHn XUMUU TPOUCXOAUT (POPMUPOBAHHME 3HAHUH OCHOB XMMUYECKOI HayKH Kak
00J1aCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MMPAKTUYECKON JESATENIbHOCTH YeJIOBEKa U KaK OJIHOTO
U3 KOMIIOHEHTOB MHMPOBOH KyJIbTYphl. 3ajaya y4eOHOTO IpeaMeTa COCTOMT B (POPMHPOBAHUU
CHUCTEMBbl XUMHUYECKUX 3HAHUN — BaXHEWIIMX ()aKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JIOCTYMHBIX OOOOIIEHUII MMPOBO33PEHUYECKOTO XapakTepa, sA3blKka HayKd, B
NPUOOILEHNH K HAyYHBIM METO/IaM MTO3HAHUS IPU U3YYEHHUH BELECTB M XUMUYECKUX peaKkuil, B
(GOopMHpOBaHMM U Pa3BUTUM II03HABATEIbHBIX YMEHMH M MX HNPUMEHEHMH B Yy4eOHO-
MI03HABATEJILHOM U yueOHO-UCCIIE0BATENIBCKOM 1eATebHOCTH, OCBOCHUH MpaBMJl O€3011aCHOTrO
oOpalleHus C BEIIECTBAMU B IIOBCEIHEBHON KHU3HU.

[lpy W3y4eHWH XMMHU HA yYpOBHE OCHOBHOTO 00IIero oOpa3oBaHUS BaXHOE 3HAYCHHE
MpUOOpENH TaKue TENH, KakK:

— (hopMupOBaHHE MHTEIIEKTYAJIIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSITEIIbHOMY IPHHATUIO PEILICHUH, CHOCOOHOW aJanTHpOBAaThCA K
OBICTPO MEHSIIOIIMMCS YCIIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOYYEHHUS Ha CHUCTEMAaTHYeCKoe MpHoOIIeHHe o0yJaromuxes K
CaMOCTOSITEJIBHOM ~ ITO3HABaTEJIbHOM  NIEATENBHOCTH,  HAy4yHbIM  METOJAaM  IIO3HAHUA,
(GOopMHPYIOLIMM MOTUBALIMIO M Pa3BUTHE COCOOHOCTEH K XUMMH;

— obecrieyeHue YCIOBH, CIIOCOOCTBYIOMIMX MPHOOPETEHUIO OOYYaIOIIUMHUCS OIIbITA
pa3sHOOOpa3HOM NesITeTbHOCTH, TMO3HAHHMS M CaMOIIO3HAHMS, KIIFOUEBBIX HABBIKOB (KIFOYEBBIX
KOMIIETEHIINH ), UMEIOLINX YHUBEPCAIIbHOE 3HAYEHUE JUIsl Pa3IMYHbIX BUIOB AEATEIBHOCTH;

— (popmupoBanue obmeit GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPAaMOTHOCTH, B TOM
quCciIe YMEHHIH OOBSCHATH M OLIEHUBATD SIBJICHUS OKPY’KAIOLIET0 MUPa, UCIIOJIb3YsI 3HAHUS U OTIBIT,
MOJIyYEHHBIE MPU U3YyYEHUH XUMUH, NPUMEHATh UX MPH PELICHUH MpOoOJIeM B MOBCEAHEBHOM
KU3HU U TPYJOBOU JEATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs ryMaHUCTUYECKUX OTHOLIEHUH, TOHUMaHMs IEHHOCTH
XUMHUYECKHX 3HAHUHU I BBHIPAOOTKU SKOJIOTMYECKU 1LIEJIeCOO00pa3sHOro MOBEACHHUS B OBITY H
TPYAOBOM JEATEIBHOCTH B LENSIX COXPAHEHMsI CBOETO 370POBbS M OKpPYXKAIOIIEW NMPUPOAHON
cpensl;



— pa3BUTHE MOTUBAIIUHU K OOYYCHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHUIO
Ha OCHOBE YCBOCHHS OOIIEYETIOBEYCCKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY
po(UIs ¥ HAITPABJICHHOCTH JTATbHEHUINIEr0 00yUeHUsI.

OO01mee YnCIIo 9acoB, OTBEACHHBIX Ui M3YYCHUS XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanmus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 gacos (2 yaca B Heseno), B 9 kimacce — 68
qacoB (2 yaca B HEJIEIIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

ITepBoHayabHBbIC XMMHYECKHE IOHATHSA

[Ipenmer xumuun. Pojib XMMUM B KU3HM 4YeJOBEKa. XMMHS B CUCTEME HayK. Tema u
BeniecTBa. du3nueckne CBONCTBA BEIECTB. ArperaTHoe coctosiHue Bemects. [lonsaTue o meronax
nmo3HaHus B XuMuu. YncTeie BemecTBa U cMecu. CriocoObl pa3iesieHus CMECei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3JIeMEHThl. CHUMBOJIBI XUMHUYECKUX DJIEMEHTOB.
ITpocTeie U Cll0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHHUE.

Xumunyeckas popmyna. BaneHTHOCTh aTOMOB XUMHUYECKUX 3JIEMEHTOB. 3aKOH MOCTOSIHCTBA
cocraBa BemecTB. OTHocuTenbHass atroMHas Macca. OTHOCUTENbHAs MOJIEKYJSIpHAs Macca.
MaccoBast 10511 XMMHUYECKOTO 3JIEMEHTa B CO€IMHEHUU.

KomnnuecTBo Bemecta. Moinb. MonspHas Macca. B3auMocBs3b KOIM4YECTBa, MacChl U YUCIIa
CTPYKTYPHBIX eIMHHII BeliecTBa. Pacy€Tol mo popMynaM XUMHUECKUX COCIMHEHUH.

@usnyeckue U XMMHUYECKHUE SIBICHMs. XHUMUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHS MacChl BEIIECTB. XUMHUYECKHE ypaBHeHUs. Kimaccupukanmsi XUMHYECKUX pPeaKkInui
(coemuHeHUs, pa3I0KEeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW IMOCYJOW, ImpaBwiiaMu padoThl B jabopaTtopuu U mpuéMamu
oOpareHusi ¢ J1abOpaToOpHBIM O0OpPYAOBaHUEM, M3YYEHHE M OMUCAHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYEeCKNX BELIeCTB, HaOmoAeHne pu3nyecKux (IIaBlIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKE, KUIIEHUE M KOHJEHCAIUs BOJbI) U XMMHUYECKUX (TOpPEHUE CBEYH,
MIPOKAJIMBAaHUE MEJTHOM MTPOBOJIOKH, B3aUMOJIEHCTBHE Mea C KUCIOTON) sIBJICHUH, HAOII0eHUE U
ONMCaHUE MMPU3HAKOB MIPOTEKAHNUS XUMUYECKUX peakluil (pas3iokeHue caxapa, B3auMoJIeHCTBUE
CEepPHOM KHUCJIOTHI C XJOpUIoM Oapus, pasnoxkenue ruapokcuna menu (1) mpu HarpeBanmw,
B3auMOoJIeiicTBHE Xkele3a ¢ pacTBOpoM coiu Meau (1), n3ydenne cnocoGoB pazaeseHus: cMecei:
C TIIOMOIIBI0 MarHuTa, (UIbTPOBAHUE, BBbIMAPUBAHUE, JUCTWUIALMS, Xpomarorpadus,
MIPOBEJICHNE OYUCTKU MOBAPEHHOM COJIM, HAOMIOJACHHWE U ONMHCAHHE PEe3yNIbTaTOB IMPOBEICHUS
OMbITa, WUIIOCTPUPYIOIIEIO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE MOJEJIed MOJIEKYJ
(I1apoCTep>KHEBBIX ).

BaxHeiilue npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech razoB. CoctaB Boznyxa. Kucimopoa — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucinopoja B npupoze, GU3nuecKue 1 XMMHUUECKUe CBOMCTBA (peakiyu TOpEeHus).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl NOTy4deHHs KHUCIOpoJa B J1abopaTopuu U
npoMbIIUIeHHOCTH. KpyroBopot kuciopona B npupoae. O30H — autoTporHas MoAu(HUKamnus
KHUCJIOPO/JIa.

TennoBoil 3¢ ¢deKkT XUMHUUECKOW peaklUuu, TEePMOXUMHUYECKHUE YPaBHEHUS, 3K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M MeETaH. 3arpsi3HEHHE BO3AYyXa, YCHUJICHUE
HapHUKOBOTO 3 deKTa, pa3pyluieHre 030HOBOTO CIIOA.

Bognopon —anemeHT u npocroe BeniecTBo. Haxoxnenue Bogopoaa B npupoze, puznyeckue
¥ XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CIOcO0bI nmonyyeHus. Kucinotel u conu.

Mounsipublit 00bEM ra3oB. Pacy€Thl 10 XMMUYECKUM YpaBHEHUSIM.

®usnueckue cBoucTBa BOAbl. Boma kak pactBopurens. PactBopel. Hacklennsie u
HEHaCBhIIeHHbIE pacTBOpbl. PacTBopuMocTh BemiecTB B Boje. MaccoBas 10js BelllecTBa B
pactBope. XUMHYeCcKue cBoicTBa BoAbl. OcHOBaHUS. Ponb pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boael B mpupoje. 3arpsi3HEHHE MPUPOAHBIX BoA. OXpaHa M OYHMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus wnHeopranmdeckux coenuHeHnid. Oxcuawl. Knaccudukanus OKCHAOB:
cosieoOpa3yronire (OCHOBHBIE, KUCTIOTHBIE, aM(OTepHBIC) U HecosieoOpasyroniue. HomeHknatypa
okcu0B. DU3nyeckne U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonyuenue okcuaos.

OcHoBanmst. Krnaccudukanusi OCHOBaHMIA: WIENOYM U HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuil. du3znueckue M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomydenue
OCHOBaHM.

Kucnotel. Knaccudukamus kucnor. Homenkiarypa kuciot. @usndeckiue U XUMHUECKHE
cBoiicTBa KucioT. Pan aktuBHoctu metamuioB H. H. bekerosa. [lonyuenne kucior.

Comu. Homenknatypa coseil. @u3znueckue U XUMUUYECKHE CBOMCTBa coiied. [lomydyenue
coJei.

I'eneTnueckas CBA3b MEXIy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUN.

Xumuueckuii IKCnepumMeHm:

KauyeCTBECHHOE OTPECIICHUE COJICp)KaHUsI KUCIOPOJa B BO3AYyXe, MOIyICHHE, COOMpaHHe,
pacro3HaBaHMe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAOMIOJACHHE B3aMMOJEWUCTBUS BEIECTB C
KHUCTIOPOJIOM U YCJIOBUS BOSHHUKHOBEHHS W MPEKpallleHus ropeHus (Ioxapa), 03HAKOMIICHUE C
oOpa3iiaMu OKCHJOB M OIMCaHHE HX CBOWCTB, MOJTy4YeHHE, COOMpaHUE, paclo3HaBaHUE U
U3ydeHHe CBOWCTB BOAOpoaa (ropeHue), B3ammojeicTBue Bojopoxa ¢ okcumom wmeau (1)
(BO3MOKHO HCITOJIH30BaHHUE BHIEOMATEPHAIIOB), HAOIOACHHE 00PA3I[OB BEIIECTB KOJIUIECTBOM |
MOJIb, HCCIIEOBAaHUE OCOOEHHOCTEH pACTBOPEHUS BEIIECTB C PA3NUYHONW PaCTBOPUMOCTHIO,
IIPUTOTOBJIICHUE DPACTBOPOB C OINPEAECIEHHOW MacCOBOM JOJEH pPacTBOPEHHOIO BELIECTBA,
B3aUMOJICHCTBUE BOJBI C MeETaUIaMU (HAaTpUEeM U KajblieM) (BO3MOXXHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), MCCIEAOBaHNE OOpPa3Il0B HEOPTaHUYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B PAaCTBOPAxX KHUCIOT U IIEJNOYEH, H3yuyeHUe
B3auMojieiicTBus okcuaa menu (l1) ¢ pacTBopoM cepHON KUCIOTHI, KUCIOT C METAJIAMU, PEAKITUN
HEUTpaM3aluu, MOJTy4YeHUEe HEPACTBOPUMBIX OCHOBaHUH, BHITECHEHHUE OJJHOTO METaJlJia IPYyTruM
W3 pacTBOpa COJIM, PEIICHHE OHKCICPUMEHTAIBHBIX 3aJad 1o TeMe «BaxHeimme Kiacchl
HEOPTraHUYECKUX COCTUHEHUID.

Hepuoanyeckuii 3axkoH u Ilepuoanuyeckasi cucrema xummu4yeckux 3djiementos /[, HU.
MenpeneeBa. Ctpoenne aToMoB. XUMHYECKasl CBA3b. OKUCJINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[TepBbie MOMBITKY KJIacCU(PUKAIIMN XUMUYECKHUX 3JIeMeHTOB. [[oHATHE 0O Tpymax cXOIHbIX
3JIEMEHTOB (LIEJIOYHBIC U MICIIOYHO3EMENbHBIE METAJUIbI, TAJIOT€Hbl, HHEPTHBIE Ta3bl). JIEMEHTHI,
KOTOpbIe 00pa3ytoT aMm(pOTEpHBIE OKCUIBI U THAPOKCH/IBI.

Ilepuonnueckuit 3akoH. llepmoamueckas cucremMa xumuueckux 3semeHtos 1. U
MenneneeBa. Kopotkonepuognas u anuHHONepuonHas ¢opmbl [lepumogudeckoit cucTembl
xumuueckux ssemeHTtoB J[. M. MenneneeBa. Ilepuonst u rpynmbl. DuU3nUeCKUid CMBICT
MOPSIIKOBOTO HOMEPa, HOMEPOB MEPUO/Ia U TPYIIIIHI DJIEMEHTA.

Crpoenue atoMoB. CocTaB aTOMHBIX sifiep. M30Tonel. DnekTpoHbl. CTpoeHHE 31EKTPOHHBIX
obosouek aroMoB TiepBbIX 20 xuMHuueckux dnemMeHToB Ilepumommueckoir cucrtemsr JI. U.
MeneneeBa. XapakTepuCTUKa XUMHUYECKOTO 3JIEMEHTA MO €ro noJyiokeHuto B Ilepunonnueckoit
cucteme /1. 1. Menaeneena.

3aKOHOMEPHOCTU M3MEHEHHUS paJuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIINaM U MEPUOIAM.



3navenue Ilepuoauueckoro 3akoHa u Ilepuonuueckoil cucTeMbl XUMHUYECKUX 3JIEMEHTOB
JUIs pa3sBUTUA HayKy U npakTuku. J[. . Mennenees — y4€Hbli U IPpaskJaHUH.

XuMuyeckas CBSI3b. Koganentnas (nonsipHas u HenoJIsipHast) CBSI3b.
DNEeKTPOOTPULIATEIbHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBA3b.

Crenenp  okucieHuss. OKHUCIUTEIBHO--BOCCTAaHOBUTENBbHBIE  peakiuu. [Iporecchbl
OKHCJIEHUS U BOCCTaHOBJIEHMsI. OKHCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKcnepumenm:

u3yueHre oOpa3loB BEIIECTB METAUIOB UM HEMETAJlJIOB, B3aMMOJAEHCTBHE THAPOKCHIA
IIMHKAa C pacTBOpPaMM KHCJIOT U ILEN0Yel, MPOBEJEHHUE OIBITOB, WIIIOCTPUPYIOIINX MPUMEPHI
OKHCITUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUI (TOPEHHE, PEaKIIUH Pa3JI0KEHUs, COSTUHEHNU).

Mesrcnpeomemmnnie ceasu

Peannzanus MeXnpeaMeTHBIX CBSI3€H MPU M3Y4YEHUH XUMHU B 8 KJIACCE OCYILECTBIISIETCS
yepe3 UCIOJIb30BAHNE KaK OOIINX €CTECTBEHHO--HAyUHBIX IOHATHH, TaK U OHATHH, SABIISIOIIUXCS
CUCTEMHBIMU JJIs1 OTJENBHBIX [IPEAMETOB €CTECTBEHHO--HAYYHOI'0 LIUKIIA.

OO01me ecTeCTBEHHO--HAYYHBIE IIOHATHS: HAyYHBIN (DaKT, THIIOTE3a, TEOPHSI, 3aKOH, aHAJU3,
CHHTE3, Kiaccu(uKkauus, MEepHOAUYHOCTb, HAONIOJECHHE, HKCHEPUMEHT, MOJCIUPOBaHUE,
U3MEpPEHUE, MOJIEND, SIBJICHUE.

®usuka: Marepus, aTOM, DJJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIBI,
palMOaKTUBHOCTh, MOJIEKYJa, SJCKTPUYECKUN 3apsij, BEHIECTBO, TeJO0, O0BEM, arperatHoe
COCTOSIHUE BEIIECTBA, ra3, (PU3NYECKHE BEIMYMHBI, €IMHULBI MU3MEPEHMs, KOCMOC, IJIAHETHI,
3BE3161, CoHIIE.

buonorwust: porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, rtuapocdepa, MHHEpPAIB, TOPHBIE IMOPOJIBI, IOJIC3HBIC
HCKOIIaeMbl€, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMH4YecKasi peaKusi

Ilepuonnueckuii 3akoH. Ilepmommueckas cucrema XuMUYecKHx odiaemMeHTtoB J[. .
MenneneeBa. CrTpoeHune aTroMOB. 3aKOHOMEPHOCTH B HW3MEHEHUU CBONCTB XUMHUYECKHX
3JIEMEHTOB NEPBBIX TPEX IMEPHUOAOB, Kalus, KajblUi U UX COEIMHEHUH B COOTBETCTBUU C
II0JIO’KEHUEM 3JIEMEHTOB B [lepnondeckoil cCUCTEME U CTPOEHUEM MX aTOMOB.

CtpoeHue BemiecTBa: BHJIbI XUMHUYECKOW CBS3M. THUMBI KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHMOCTh CBOWMCTB BEILIECTBA OT TUIA KPUCTAIIIMUECKON PEIIETKN U BU/1a XMMHUECKOH CBSI3H.

Knaccugukamus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BeIlecTB. XHMMHUYECKHE CBOWCTBa
BELIECTB, OTHOCSIIMXCS K PAa3IMYHBIM KJaccaM HEOPraHWYECKUX COEIMHEHMH, TeHeThdecKas
CBS3b HEOPraHUYECKUX BEILIECTB.

Knaccugukanus XUMUYECKUX peaklyil Mo pa3IuyHbIM MpH3HaKaM (110 YUCIY M COCTaBY
YUYacCTBYIOLIMX B PEAKIMH BELLECTB, 110 TEMI0BOMY 3P HEKTY, 10 U3MEHEHUIO CTENIEHEN OKUCICHHS
XUMHUYECKHX ODJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacTHIO KarTajau3aropa). OJK30- H
SH/I0TEPMUYECKUE PEAKIIUU, TEPMOXUMUYECKUE YPAaBHEHUSI.

[Tonstne o ckopoctu xumuuecko peakuu. IloHsTHe 006 0OpaTUMBIX M HEOOPATUMBIX
XUMHYECKHX peakuusx. [IoHATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusax. [lonsrue o
karanuse. [lonsaTue o xuMuyeckoMm paBHOBeCHH. DaKTOPBI, BIUAIOLINE HA CKOPOCTh XUMUYECKON
peakuuy U MOJ0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHUCIINTENIBHO-BOCCTAHOBUTENIbHBIE PEAKLUH, SJEKTPOHHBIM OalaHC OKUCIUTEIbHO-
BOCCTAHOBUTENBbHON peakuuu. CocCTaBlIeHHE YPaBHEHMHM OKHCIINTEIbHO--BOCCTAHOBUTEIBHBIX
peakiuii ¢ UCIOJIB30BAaHUEM METO/1a HJIEKTPOHHOTO OanaHca.



Teopus 2IEKTPONUTHYECKON OUCCOLMALUU. DJIEKTPOJIUTBHI U HEIJIEKTPONUTHL. KaTHoHBI,
AHUOHBI. MeXaHNW3M JUCCOLMALINY BEIIECTB C pa3IMYHbIMU BUIaMU XUMHUYECKOM cBA3HU. CTENEeHb
nuccouuanui. CHUiIbHbIE U c1a0ble 3JIEKTPOIUTHI.

Peakuuu noHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peaklUid MOHHOrO oOMEHa, MOJIHBIE U
COKpalEHHbIE MOHHBIE ypaBHEHUs peakuuil. CBOMCTBa KUCJIOT, OCHOBAaHUI U COJEH B CBETE
MPEACTABICHUN 00 AJIEKTPOJUTHYECKOM naucconanuu. KayecTBeHHbIE peakIMd Ha HOHBI.
[TonsiTHEe O rUapOIN3E CONEN.

Xumuueckuii IKCnepumeHm:

O03HAKOMJICHHE C MOZCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HeMeTauloB (rpaduTa W aiMasa), CIO0XKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHHE 3aBHUCHUMOCTH CKOPOCTH XHMHUYECKON peaklIuu OT BO3JACHCTBHUS pa3iIMYHBIX
(bakTOpOB, HCCIEI0BaHUE 3JIEKTPOIIPOBOIHOCTH PACTBOPOB BEILIECTB, MpOIEcca JUCCOLMALIUN
KHCIIOT, 111e7104€el U cojiel (BO3MOKHO UCIIOIb30BAHNE BUJICO MATEPUAIIOB), IPOBEIECHUE OIBITOB,
WITIOCTPUPYIOIIUX MPU3HAKH MPOTEKaHMUsS pPeaklUuii MOHHOro obMeHa (oOpa3oBaHME OCajKa,
BbIJICJICHUE Ta3a, 00pa30oBaHME BOJIbI), ONBITOB, WUIIOCTPUPYIOLIMX NPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTEIIBHBIX peakluil (ropeHue, peakluu pa3ioXkKeHUs, COSAMHEHHs), PAClO3HABAHUE
HEOPraHWYECKUX BELIECTB C IIOMOIIbI0 KAuyE€CTBEHHBIX pEaKUMi Ha HOHBI, pEIICHUE
HKCIEPUMEHTAJIbHBIX 3aa4.

HemeTta/iibl 4 UX COCJUHEHUSA

OOmas xapakrepucTuka TrajgoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB, XapaKTepHbIE
crerieHu okucineHusi. CTpoeHue M (U3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOIE€HOB.
XvMHYECKHE CBOMCTBAa Ha MpHUMeEpe Xjopa (B3aMMOJEHCTBHE C METaulaMH, HEMETaJUlaMU,
mienouamu).  Xuoposoaopod. ConsiHass —KWCIOTa, XMMHMUYECKHE CBOMCTBA, IOJIyYEHHUE,
npuMeHeHue. [lelicTBre Xjaopa ¥ XJIOPOBOJOPO/Ia HA OpraHu3M 4YejoBeka. BaxkHenime Xaopuasl
U X HaX0XJIEHHE B IIPUPOJIE.

OO6mas xapakrepuctuka s1eMeHTOB VIA-Tpynmnbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHune W (U3MYECKHe CBOWCTBA IMPOCTHIX BEIIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPOINHbIE MOIU(MUKALIMKA KUCIOPOJa U Cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBoJopoJ, CTpoeHue, (u3MYecKHe M XUMUYeckue cBOMCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (PU3UYECKHE M XMMHUYECKHE CBOMCTBa
(ob1mpe Kak MmpencTaBuTeNsl Kjlacca KUCIOT U creruduieckue). XMMHUECKHE PeaKkiuu, JeKaliie
B OCHOBE IIPOMBIIIIEHHOTO CII0C00a MOTyueHus! CEpHOM KUCIOThI. [IpriMeHeHrne cepHON KUCIIOTHI.
Conn cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyinb(ar-uoH. Haxoxxnenue cepel u eé
COCIMHEHUM B NpUpozAe. XUMUYECKOE 3arpsA3HEHUE OKPYKAKOLIEH CPEeabl COCAUHEHUSIMU CEPbI
(KUCIIOTHBIE T0XKIU, 3aTPA3HEHHE BO3/TyXa U BOJJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILIEHUSI.

OObmas xapaktepucTuka 3yeMeHTOB VA-rpynmbsl. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHble CTENEHM OKHUCIEHHSA. A30T, pAaCIpOCTpaHEHHE B MpUpoie, (HU3UUECKUue Hu
XHUMHUYecKHe cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHUAK, ero GU3n4ecKue U XMMUYECKHEe
CBOIICTBa, NMoy4yeHue u npumeHeHure. Coau aMMOHHUS, X GU3NYECKUE U XMMHUYECKHUE CBOMCTBA,
npuMeHeHne. KaudecTBeHHas peakuus Ha MOHBI aMMOHHS. A30THas KHCIIOTa, €€ IOJIyYeHHE,
bu3nYecKkue W XHMMHYECKHE CBOMCTBa (0OmuMe KakK TPEICTAaBUTENs Kilacca KHCIOT |
cneuupuyeckue). Vcnonab3oBaHue HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHUHEPAIbHBIX
ynoOpeHuit. XuMHUYECKOe 3arpsi3HEHHE OKPYKAIoLeH Cpebl COSAMHEHHUSIMU a30Ta (KUCIOTHBIC
JIOX/IM, 3arpsi3HEHHE BO3JyXa, MOuYBbI M BOAOEMOB). Docdop, amioTporHble MOIUPUKALMU
doctopa, ¢puszndeckue u xummuueckue cpoiicta. Oxcun docdopa (V) u pochopHas kucnoTta,



dbusznyeckne M XMMHUYECKHE CBOWCTBa, moiyueHue. HMcmonb3oBanue (ochaTtoB B KadecTBe
MUHEPAJILHBIX YI00pEHUH.

OO6mass xapaktepuctuka 3yeMeHTOB |VA-rpynnel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTETNIEHU OKUCIIEHHUS. YTJEepo/, aJlJIOTPOIIHbIE MOAU(UKAIIMH, PAaCIPOCTPAHEHHE B
npupojie, Gusnueckre U XuMUYecKue cBoicTBa. Aacopouusa. KpyroBopot yrieposaa B mpupo/ie.
Oxcuapl yraepona, ux GU3NUEcKue U XMMHUYECKHE CBOMCTBA, IEHCTBHE HA KUBBIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEeHHE. DKOJIOTHYECKUe MPOoOIeMbl, CBsA3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUIOTE3a TNI00aTbHOTO MOTEIUICHUsT KIIMMaTa, MapHUKOBBIM 3ddexT. YrompHas Kuciora u eé
comu, X (pu3mUeckre M XUMUYECKHE CBOMCTBA, MOJIyueHHE W TpuMeHeHue. KauecTBeHHas
peaknus Ha KapOoHaT-HOHBI. Vcnoap30oBaHue KapOOHATOB B OBITY, MEUIIMHE, TPOMBIIUICHHOCTH
U CEIICKOM XO35IHCTBE.

[lepBoHayanbHbIe MOHATHS 00 OpPraHMYECKHX BEUIECTBaX KaK O COCAMHEHMSX YIJepoja
(MeTaH, 3TaH, TWIEH, alleTUJIeH, 3TAHOJ, TJULEPUH, YKCycHas KucioTa). [I[pupoaHbie HCTOUHUKHT
YIIEBOIOPOAOB (YToib, MPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepaboTku (OEH3MH), UX POIb
B OBITY ¥ TpOMBIIIICHHOCTH. [loHSATHE O OMONOTMYECKH Ba)KHBIX BELIECTBAX: )KUpax, Oenkax,
yriaeBoJax — M HMX POJM B KU3HU dYeloBeka. MaTepuanbHOE €IMHCTBO OpPraHUYECKUX U
HEOPraHUYECKUX COEAMHEHUN.

KpemHuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, MOJIy4Y€HHE M NpPUMEHEHHE.
CoenuHenns kpemHuss B mpupone. OOmmue mnpenctaBieHuss o6 okcuae kpemuus (1V) wu
KpeMHHEeBOM Kuciote. CHIIMKATBI, UX UCIOJb30BaHUE B OBITY, B TPOMBIIIUICHHOCTH. BaxkHeimme
CTPOMTENIbHBIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMeHT, OeToH, xene300eToH. [IpoGiembl
0€3011aCHOr0 UCIIOJIb30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

U3y4eHHe o0pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJIIHOM KHCJIOTHI, MPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPHUA-UOHBI M HAOIIOJEHUE MPU3HAKOB MX MPOTEKAHUs, OTBITHI,
oTpakaromue (U3NIEeCKue U XMMHUYECKHE CBOWCTBA T'aJIOTEHOB M UX COCIMHEHUI (BO3MOXHO
UCIIOJIb30BAaHUE BHJIEOMATEpPHAIOB), O3HAKOMJIEHHE C 0OpasllamMu XJIOpHUJIOB (TaJIOr€HHUIOB),
O3HAaKOMJIEHHE C oOpa3llaMu cepbl U €€ COeAMHEHUSMU (BO3MOXKHO HCIIOJIb30BAaHUE
BUJICOMATEpHaNioB), HaOIIOJeHHe Tmpolecca OOyrnuBaHUs — caxapa TOJ  JIeHCTBUEM
KOHIIEHTPUPOBAHHON CEpHOW KHCIOTHI, U3yUYeHHE XMMHUYECKHX CBOMCTB pa30aBIeHHOHN cepHOM
KHUCJIOThI, TPOBEJACHUE KAaueCTBEHHOM peaklMu Ha cynb(paT-MOH W HaOJIo/IeHuE MpH3HaKa eé
MPOTEKaHusl, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOWCTBaMHU a30Ta, ¢ocdopa M MX COEAUHEHUN
(BO3MOKHO HMCTIOJB30BaHUE BUICOMATEPHUAIOB), oOpa3iiaMu a30THBIX U (pochopHBIX yaoOpeHuH,
NoJy4eHue, coOupaHue, pacrno3HaBaHWE W M3yYCHHE CBOWCTB aMMHaKa, IPOBEACHUE
KayeCTBEHHBIX peakliii Ha MIOH aMMOHHUA U (pocaT-uoH U N3yYeHHE TPU3HAKOB X MTPOTEKaHHUS,
B3aMMOJICIICTBHE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTHI C MEIbI0 (BO3MOXKHO HCIOJB30BaHUE
BUJICOMATEPHANIOB), H3Y4YCHHE MOJeNeld KPUCTAJUIMUECKUX pemeEToK anMmasa, rpadura,
¢ysepena, 03HAKOMJIEHHE C MPOLECCOM aCOPOIMH PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIEM U yCTPOMCTBOM ITPOTUBOTIa3a, MOIyUYeHHe, cOOMpaHue, paclio3HaBaHUeE U N3yYeHHE CBOWCTB
VIJIEKUCIIOro Tra3a, MpPOBEJCHHE KaueCTBEHHBIX pEaKIMii Ha KapOOHAT W CHJIMKAT-UOHBI U
U3y4YeHHE TMPHU3HAKOB MX [MPOTEKaHHs, O3HAKOMJIEHWE C TPOAYKIHMEH CHIMKAaTHOU
MPOMBILIUIEHHOCTH, PELLIEHUE SKCIIEPUMEHTAIBHBIX 3a1a4 M0 TeMe «BaxkHel e HeMeTalIbl U UX
COCTUHEHUS.

MeTa/ibl M X COeAMHEHUS

OO011ast XapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUH UX TOJI0KEHUS
B Ilepuonnueckoi cucreme xumuueckux sneMeHToB JI. M. MenneneeBa U CTpOEHUS aTOMOB.



Crpoenue metamioB. Meraminyeckas CBs3b M METAJUIMYECKAsT KPHUCTAIIMYECKas pEeHeTKa.
DNIEKTPOXUMHUYECKUN psJl HampsokeHuM MertayuioB. Dusmyeckne M XMMHUYECKHE CBOICTBA
MeTayioB. O0mue crnocoObl noydeHus MetamioB. [loHATHe 0 KOppPO3UM METalIoB, OCHOBHbBIE
crocoObl 3auThl UX OT Koppo3uu. CmiiaBbl (CTaib, YYryH, JIOPAJIOMMHUNA, OpOH3a) U UX
MIPUMEHEHUE B OBITY U IPOMBIIIIICHHOCTH.

[Ilenounbie MeTauIbL: NOJIOKEHUE B [leproanueckoil cucteMe XUMUYECKUX JIEMEHTOB /1.
N. MenneneeBa, CTpOGHHE WX aTOMOB, HaXOXICHUE B mpupoje. OPu3nueckue U XUMHUYECKUE
CBOIicTBa (Ha mpumepe HaTpus U Kamus). OKCUABI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenune
LIEJIOYHBIX METAJUIOB U UX COECIMHEHUM.

[[{erouHO3eMeNnbHBIE METAIIBI MATHUN M KaNbIIWil: oJ0keHue B [leproanyeckoit cucreme
xuMmudeckux snemeHtoB . M. MenpaeneeBa, CTpoeHUE MX aTOMOB, HaXOXKJICHHE B MPHUPOJE.
du3znyeckre U XMMHUYECKHE CBOMCTBA MarHus M Kajiplus. BaxkHeiline cOeqUHEHUs KaJlbLMs
(oxcua, TuApOKCcHI, coyin). JKECTKOCTH BOJBI U CITOCOOKI €€ yCTpaHEHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux sinemeHtoB JI. U.
MenpeneeBa, CTpOCHHUE aToMa, HaxOXJeHUuEe B mpupojae. Ou3ndyeckue U XMMUYECKHE CBOMCTBA
anmoMuHUs. AM(OTEpHBIE CBOWCTBA OKCUAA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepmonuueckoid cucreme Xumuueckux »sneMmentoB J[. W.
MeneneeBa, CTpOCHHUE aTOMa, HaxoXJeHUEe B npupojae. Gusndyeckue U XMUMUYECKHE CBOICTBA
xene3a. Oxcuapl, ruapokeusl u conu skenesa (II) m xenesa (1), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii IKCnepumeHm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJIOB U CIUTABOB, HX (DU3MUECKUMHU CBOHCTBAMU, U3YUICHUE
PE3yJIbTaTOB KOPPO3UHU METAIUIOB (BO3MOXKHO MCTIOB30BaHUE BHICOMATEPHAIIOB), 0COOEHHOCTEH
B3aMMOJICHCTBHUSL OKCHJA KajbIMsl M HATpUs C BOJOM (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHHE CBOWMCTB JKECTKOW BOJBI, MpOIlEcca TOPEHHUs Kele3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPHUANIOB), MPU3HAKOB  MPOTEKaHUS
KaueCTBEHHBIX peaklMii Ha MOHBI: MarHus, Kajblus, aJlOMUHUS, [IMHKa, xene3a (I1) u xenesa
(1), memu (1), HabarOIEHUE U OMKMCAHKUE MPOIIECCOB OKPALIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJus U KaJiblidgd (BO3MOXHO HCIIOJNIb30BaHHE BUACOMATEPUAIIOB), HCCIEI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCHJIA aTFOMUHUS U THJIPOKCU/IA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1a4 110
TeMme «BaxkHelme MeTamibl U UX COSTUHEHUS.

XuMHs U OKPY KAK0IIas cpeaa

BemectBa u Marepuaisl B MOBCEJHEBHOM KM3HM YellOBeKa. bezonmacHoe MCHoOb30BaHUE
BEIICCTB M XUMHUYECKHX peaknuii B ObITy. IlepBas momoimp MpH XUMHUYECKHX OXKOTax U
OTPAaBJICHHSIX.

XUMHYECKOE 3arps3HEHHE OKpY)Karollen cpepl (MpeaenbHas JOMyCcTUMas KOHIIEHTpalus
BemecTs, ganee — [1J1K). Posib XxuMuu B perieHr# 3K0JIOTHYECKUX MPOOIIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTepuasoB (CTEKIJIO, CIUIABbl METAJIJIOB, MOJTUMEPHBIE MaTEPUAJIBI).

Mesicnpedmemmuwie ceasu

Peanuzanys MexXnpeIMeTHBIX CBS3€M MpHU M3yYEHHH XMMHUHU B 9 Kilacce OCYIIECTBIISIETCS
Yyepes UCIONb30BaHNe KaK 00X eCTECTBEHHO-HAYYHBIX TIOHATUH, TaK U TIOHITHIA, SBISIOUTNXCS
CHUCTEMHBIMU ISl OTACIBHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO61re ecTeCTBEHHO-HAYYHbIE MOHSATHS: HAYYHbIN (aKT, TUIOTE3a, 3aKOH, TEOpHs, aHAU3,
CUHTE3, KIacCHU(pUKaIuUs, NEePUOANYHOCTh, HAONIOJACHHUE, HKCICPUMEHT, MOJCIUPOBAHUE,
U3MEepEeHHe, MOJIETh, SIBJICHHUE, TAPHUKOBLIN 3(PPEeKT, TEXHOTIOTUS, MaTepHAIIBI.



®usnka: Marepus, aToM, OJIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIWA, H30TOIbI,
pPalMOaKTUBHOCTh, MOJIEKYJa, DJCKTPUYECKUNA 3apsl, MPOBOJHHUKH, IOJYIPOBOIHUKH,
JVRIIEKTPUKH, (OTOIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSIHHE BEIECTBA, Tas,
pacTBOp, PaCTBOPUMOCTH, KPHCTAILTMUECKAs PEIIETKA, CIUIaBhI, (PU3MYECKIE BETMIUHBI, CTHHHIIBI
U3MEpPEHUs, KOCMHUECKO€E IIPOCTPAHCTBO, ITAHETHI, 3BE3/b1, COMHIIE.

buonorus: ¢orocunres, apixanue, Ouocdepa, 3KOCHUCTEMa, MHUHEpaJbHBbIE YIOOpEHHUS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTRA.

[eorpadus: armocdepa, ruapochepa, MUHEpaTbl, TOPHBIE IOPOJBI, IIOJIC3HBIC
HCKONaeMbI€, TOTUTMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yJbTaThl OCBOEHHUS MPOrpPaMMbl OCHOBHOTO 00IIero o0pa3oBaHUs
JIOCTUTAIOTCS B XOJle O0Y4YEHUsI XMMUU B €IUHCTBE YUeOHOI M BOCTIUTATENbHOMN JEATEIbHOCTH B
COOTBCTCTBHUHU C TPpaaAULIMOHHBIMHA pOCCHfICKHMPI COLOUOKYJIbTYPHBIMU u AYXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMH, NPUHATHIMU B OOIIECTBE MpaBWJIAMH U HOpPMaMH IOBEIEHUS U
CHOCOOCTBYIOT MpolieccaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLMAIM3AINN 00yYaroIUXCs.

JIMYHOCTHBIE pe3yNbTaThl OTPAXKalOT T'OTOBHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CUCTEMOM TTO3UTHBHBIX IIEHHOCTHBIX OpI/IeHTaHI/Iﬁ U paCIMPCHUC OIIbITa ACATCILHOCTU Ha e€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTpHOTHYECKOr0 BOCTIUTAHMSL:

LEHHOCTHOI'O OTHOIIECHUSA K OT€YECTBEHHOMY KYJIBTYPHOMY, UICTOPHUYECKOMY U HAYIHOMY
HaCJICIUO, INIOHMMAaHHA 3HAUYCHUA XUMHYECKOM HAaYKH B KHU3HHU COBPCMCHHOTIO O6IJ.[€CTBa,
CIOCOOHOCTH BIIAJIETh JTIOCTOBEPHOW HH(OpMaImei o mepeoBhIX JTOCTHKECHUSAX U OTKPBITHIX
MHUPOBOH M OTE€YECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOWCTBE
MHpa 1 001IeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHUS:

MNpEaACTaBJICHHUA O COLUAJIIBHBIX HOpMax MW IpaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE, KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B OO0I1IECTBEHHO HOJIE3HOM,
y4eOHO-UCCIIEIOBATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM AESITENbHOCTH MPH BBIMOJIHEHUH Y4€OHBIX, TO3HABATEIbHBIX 33/1a4,
BBIITIOJIHCHUHU XHUMHWYCCKHUX OSKCICPUMCHTOB, CO3JaHHUU y‘IG6HI)IX IIPOCKTOB, CTPEMIICHUA K
B3aMMOINIOHMMAHUIO0 ¥ B3aUMOIIOMOILM B MpOLECCe 3TOW y4yeOHOH IesTeIbHOCTH, TOTOBHOCTU
OLICHUBATbH CBOE MOBEJCHHE U MIOCTYIKH CBOMX TOBAPUILEH C O3ULIMU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHHUSI MOCJIEICTBUIA MMOCTYIIKOB;

3) HeHHOCTH HAYYHOI0 MO3HAHMSL:

MHUpPOBO33PEHYECKHE  NPEACTAaBICHHUS O  BEUIECTBE U  XUMHUYECKOM  peaKluu,
COOTBETCTBYIOIIUE COBPEMEHHOMY YPOBHIO Pa3BUTHs HAayKHM W COCTABIJIAIOIINAE OCHOBY JUIS
MMOHMMAaHHA CYIIHOCTH H&y‘-IHOfI KapTUHBI MHpPa, TPCACTABICHUA 00 OCHOBHBIX 3aKOHOMCPHOCTAX
pasBUTHA IPUPOIBI, B3aUMOCBS35X YeJIOBEKa C MPUPOJHON Cpesoi, O POJIM XMMHUHU B MO3HAHUU
ITHX 3aKOHOMEPHOCTEN;

MO3HABaTEJIbHbIE MOTHUBBI, HAlpaBJICHHbIE Ha IOJYyYEHHE HOBBIX 3HAHMHM MO XHMHH,
HEOOXOUMBIC JUJISi OOBSCHEHUS HAOJIOMaeMbIX TIPOIECCOB W SIBJICHHIA, ITO3HABATEIHHOM,
MH(QOPMALMOHHON M YUTATENbCKON KYJIbTYphl, B TOM YHCJIE€ HABBIKOB CAMOCTOSATEIBHON pabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPAaBOYHOH JUTEPaTypoOi, AOCTYHNHBIMH TEXHHUUECKUMH CpPEACTBAMHU
MH(QOPMALIMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOYyYEHHI0O M TO3HAHMIO, JIFOOO3HATEIBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa3oBaHNI0, IPOEKTHOM M HCCIEA0BATEIbCKON JESATENIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIlpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIeM;

4) ¢hopMHUPOBAHHS KYJIBTYPHI 310POBb:

OCO3HAaHUC ICHHOCTH KU3HU, OTBCTCTBCHHOI'O OTHOIICHU K CBOCMY 3/10POBbI0, YCTAHOBKU
Ha 370pOBbI 00pa3 »U3HH, OCO3HAHUE IIOCIECJACTBUI M HENPUATHE BPEIHBIX HPUBBIYEK
(ynorpeOyieHUsI ajKorojsi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COONIONEHHs IpPaBUII
0e30macHOCTH IpU OOPAIIEHUH ¢ XMMUYECKIMHU BEIIECTBAMH B OBITY M peaibHON JKU3HU;



5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K MPAKTHUECKOMY M3YyUEHUIO MPOQPECCHii U TPyAa pa3InIHOTrO PoJia, YBAXKCHHUE K
TPYIy ¥ pe3ybTaTaM TPYI0BOH NEATeIbHOCTH, B TOM YHCIIE HA OCHOBE IIPUMEHEHUS MPEMETHBIX
3HAHWM 10 XWMHH, OCO3HAaHHBIH BBHIOOP WHAWBHUAYAJTHHON TPACKTOPUH TMPOIOIIKEHUS
o0pa3oBaHHs C Y4€TOM JIMUYHOCTHBIX HHTEPECOB M CIOCOOHOCTHM K XHMMHH, OOIIECTBEHHBIX
WHTEPECOB W TOTPEOHOCTEH, YCHEemHOW mpo(ecCHOHATBLHON NeATeIbHOCTH W Pa3BUTHUS
HEOOXOAMMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATHCS B MPOPECCUOHATHHOM CPEIE;

6) 3K0JI0rM4ecKOro BOCIIHTAHUS:

HKOJIOTMYECKH 11eJIecCO00pa3HOe OTHOIIEHUE K MPUPOJE KaK UCTOYHHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHMsI, MOHUMaHHE IIEHHOCTH 3J0POBOTO W 0e30macHOro obpasza KH3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY U TICHUXWYECKOMY 3J0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIO/ICHHUS MPaBUil OE30MacHOTO MOBEACHUS MPU paboTe ¢ BeIlleCTBAMHU,
a TAK)KE€ B CUTyalUsIX, YTPOXKAIOLINX 3JOPOBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOTyYaeMble MPU U3YYCHUH XUMHUH, 7Sl pEIICHUS 3a1a4,
CBSI3AHHBIX C OKPYXKAIOIIEH NPUPOJHON CPEAOW, IS NOBBILIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHUECKUX MPoOJieM U MyTeld UX peleHHUs
MOCPEJICTBOM METOJO0B XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pyKOBOJCTBOBATHCS UM B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLIUATILHON MPAKTUKE.

METAIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MerampeIMETHBIX pe3yJIbTaTOB BBIIEISIOT 3HAUUMBbIE ISl (OPMHUPOBAHUS
MHUPOBO33pEHUsI OOIICHAYYHbIE MOHSATHUS (3aKOH, TEOPUS, MPUHIINUIM, THIOTe3a, (akKT, CUCTEMa,
MpolIecC, SKCIEPUMEHT U APYroe.), KOTOPhIE UCIOIb3YIOTCS B €CTECTBEHHO-HAYUHBIX yUEOHBIX
peaMeTax U MO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX NPEIMETOB (POPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MHpa, U yHHUBEpCalbHble ydeOHble NEHCTBHS (I103HaBaTENbHbIE,
KOMMYHHUKATHBHbBIC, PETYIATHUBHBIE), KOTOpble OO0ecneunBaroT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIILHOMY TUIAHHPOBAHHIO M OCYIIECTBICHUIO YICOHOU e TEIEHOCTH.

Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble Jlornyeckue aeiicTBHA:

YMEHHUS MCIHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIUIEHUS @PU OCBOCHUU 3HAHUM:
PacCKpbIBAaTh CMBICI XUMUUYECKUX TOHITHH (BBIACISATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABINBATD
B3aUMOCBSI3b C JIPYTMUMU TOHSATHSIMH), WCIOJIb30BaTh TOHATHSA MJIsi OOBSICHEHHUS OTICIHHBIX
(aKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS M KPUTEPUU JIJIs1 KJIACCU(DUKAIIUN XUMUUYECKUX BEIIECTB
U XUMHUYECKUX pEaKI[Mil, ycTaHaBIMBaTh NMPUUYMHHO-CICIACTBEHHBIC CBSI3U MEXIy OOBEKTaMU
W3Y4YEHUs, CTPOUTH JIOTUUECKHE PACCYXJCHHS (MHIYKTUBHBIC, NEIyKTUBHBIC, MO AaHAJIOTHUH),
JieTaTh BBIBOJIBI M 3aKITFOUCHHS;

yMEHHE MPUMEHSTHh B Mpollecce MO3HAHMs MOHATHS (MIPEAMETHbIE U METamlpeIMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIOIb3yeMble B XHUMHH, NPEOOPa30BBIBATH LIUPOKO
MPUMEHSEMbIE B XUMHH MOJICIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOII DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TpU PEIIeHUd YydeOHo-
MO3HABATENIbHBIX 33/lad, C Y4YETOM OSTHUX MOJEIbHBIX MPEJICTAaBICHUN BBIIBIAT U
XapaKTepU30BaTh CYIIECTBEHHbIE NMPU3HAKH H3Yy4a€MbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U
XUMHUYECKUX PEaKIHid, BHISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHBIE CBSI3U U
MIPOTUBOPEYHS B U3YUAEMBIX MPOIIECCaX U SBIICHUSX.

Ba3zoBrbie ucciaenoBaresLCKue JeliCTBUSA.



YMEHHE HCIOJIb30BaTh MMOCTABJICHHBIC BOIPOCHI B KAa4eCTBE MHCTPYMEHTAa TO3HAHUS, a
TakKe B KayeCTBE OCHOBBI i (OPMHUPOBAHUS THUMOTE3bl IO MPOBEPKE MPABUIHLHOCTH
BBICKA3bIBAEMBIX CYXKICHHIA;

nproOpeTeHne OmbITa 10 TUIAHUPOBAHHIO, OPTaHMW3alMU M TPOBEICHUIO YYCHHYCCKHX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJIOM IPOLECCa, CAMOCTOSATEIBHO MPOTHO3UPOBATH €TI0
pe3yiabTat, (opMyIHpoBaTh O0OOIIEHMS W BBIBOABI MO pe3yjbTaTaM MPOBEIEHHOTO OIBITA,
MCCIICIOBaHMS, COCTABIIATH OTYET O POJICTaHHOM padoTe.

Paborta ¢ unpopmanmeii:

YMEHHUE BBIOUPATh, aHAJTM3UPOBATh U HHTEPIPETUPOBATH HH()OPMAIIHIO Pa3IHYHBIX BUIOB
1 (GOpM TIPENICTABICHHUS, TTONy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIpHAS TUTepaTypa
XUMHYECKOTO CO/IepPKaHusl, CIIpaBOYHBIE TOCOOHs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATh
NPOTHBOPEUYHBYIO U HEIOCTOBEPHYIO HHPOPMAIIHUIO;

YMEHHE MPUMEHSTh Pa3IMuHbIe METOIbI U 3aMPOCHI MPU TIOUCKE U 0TOOpEe MHPOPMALIUU U
COOTBETCTBYIOIIUX JaHHBIX, HEOOXOAMMBIX JIJISl BBITIOTHEHUS YUeOHBIX M MO3HABATEIBHBIX 33434
OTIpeNeIEHHOTO THUIA, MPHOOpPETeHHE OIbiTa B 00JacTH WCIOJNB30BaHUS WH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJIbTYPOH aKTUBHOT'O MCITOJIB30BAHHS Pa3TUIHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSATEIbHO BBIOUPATh ONTHUMAIBHYIO (opMy mpeacTaBIeHUs
uHGOpMAIlMU W WILTIOCTPUPOBATH pEIIaeMble 3a/1adyll HECJOKHBIMH CXEMaMH, JHharpaMMaMu,
npyrumu Gpopmamu rpaduke U IX KOMOUHALIUSAMU;

YMEHHE HCITONB30BaTh W aHAIM3UPOBATh B Ipolecce yU4eOHOH M HCCIenoBaTeIbCKOU
JEeSTeNIbHOCTH UH(POPMAIIHIO O BIUSHUU MPOMBIIIICHHOCTH, CETLCKOTO X031CTBA U TPAHCIIOPTa
Ha COCTOSTHHE OKPY’KaIoIe MPUPOIHON CPEJIbI.

KoMMyHUKATHBHBIE YHUBEpPCAJIbHbIE YUeOHbIE TeiiCTBUS:

YMEHHUS 3aJaBaTh BOIPOCH (B XO0J€ Auaiora W (Wiau) ITUCKYCCHUH) IO CYIIECTBY
oOcyxgaemMoii Tembl, (OpMyITHpOBaTH CBOM MPENJIOKEHUS OTHOCUTEIBHO BBITIOTHEHUS
MPEJI0KEHHOM 3a/1a4H;

YMEHUSI IPEACTABIISATH MOJyUYEHHBIC PE3YJIbTAThI MO3HABATEIHHOMN JAEITEILHOCTH B YCTHBIX
U THCHPMEHHBIX TEKCTaxX; [ellaTh TMPE3CHTAIUI0 pPEe3yJbTAaTOB BBIOJHEHHS XHUMHUYECKOTO
JKCIIepUMEHTa (J1a00paTOPHOTO OMBITA, JIA0OPATOPHOW PadOTHl IO KCCICIOBAHUIO CBOWCTB
BEIIECTB, YI€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOHM ITO3HABATEIHLHOU M
HCCIIEIOBATEIILCKOW JIEATEIBHOCTH TIPH PEIICHHH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE yd4éra
OOIIMX WHTEPECOB U COTJIACOBAHHS TO3UIUI (0OCYXICHHs, OOMEH MHEHUSIMH, «MO3TOBBIC
HITYPMBI», KOOPIAMHAIIMSA COBMECTHBIX JEHCTBHIA, ONpEACIICHIE KPUTEPUEB 110 OI[CHKE KayecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryisiTuBHbIE YHHBepPCAJIbHbIE YUeOHbIE AeiicTBUS:

YMEHHE CaMOCTOSITEIIbHO OTPEACIATh LEIH JeSTeIbHOCTH, TIIaHUPOBATh, OCYIIECTBIISTD,
KOHTPOJIUPOBATh W TMPU HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO JIEATEIHHOCTh, BBIOMPATH
HanOoee 3 GeKTUBHBIE CITOCOOBI pEIIeHUsT YIEOHBIX U TTO3HABATENBHBIX 33]1a4, CAMOCTOSITEIILHO
COCTABJIATH WM KOPPEKTUPOBATH MPETIOKEHHBIH aITOPUTM JICHCTBUI NIPU BBITIOJTHEHUH 3aJaHUN
Cc yd4€TOM TOJy4YeHHs HOBBIX 3HAHWHA 00 HM3y4aeMbIX OOBEKTaX — BEUIECTBAX M PEAKIUsX,
OLIEHUBATh COOTBETCTBHUE IOJIyUEHHOT'O pe3yJibTaTa 3asBJICHHOM LleNH, YMEHHUE HCIIOJIb30BaTh U
aHAJTM3UPOBATh KOHTEKCTEHI, MTPeIaraéMble B yCJIOBUU 33aHUH.

NPEAMETHBIE PE3YJbTATBI

B cocraBe mnpeaMeTHBIX pe3yabTaToOB IO OCBOEHHMIO O0S3aTEIBHOIO COJEpKaHus,
YCTQHOBJICHHOTO JIaHHOHM (exnepanpHON pabouell MporpaMmoi, BBIAETSIOT: OCBOCHHBIE



oOyyarolMMHUCs Hay4yHble 3HAHUS, YMEHUS U CIOCcOObl JeilcTBuii, cnenuduueckue A
OpeaMETHOW 00MacTH «XUMUs», BUIBl JEATEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHUS, €ro
MHTEpIIpEeTalNy, IPeoOpa30BaHUIO U IPUMEHEHHIO B PA3JINYHBIX YYEOHBIX U HOBBIX CUTYalLIUSX.

K konny oOyueHus B 8 kiacce mpeaMeTHbIE pe3ylbTaThl Ha 0A30BOM YpPOBHE JOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD Y OOYUAIOLIUXCSI YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATHUN: aTOM, MOJEKYJa, XUMHUUYECKUM
AJIEMEHT, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OAHOpPOAHAs U
HEOJHOPOJ/IHASI), BAJIEHTHOCTb, OTHOCHUTENIbHAs aTOMHAs M MOJIEKYJIsIpHAas Macca,
KOJIMUYECTBO BEILIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas J10JIsl XUMUYECKOTO 3JIEMEHTa
B COCAMHEHHM, MOJSPHBII 00BEM, OKCHA, KHUCIOTa, OCHOBaHUE, COIlb,
AEKTPOOTPHULIATEILHOCTD, CTEIIEHb OKUCIICHHS, XUMUUECKas peaklys, KiacCupuKanus
peaKkLuii: peakliMi COeAMHEHUS], PEaKLIUU PA3I0KEHUs, PEaKIUU 3aMEIICHUs, PEAKIINI
oOMeHa, 3K30- U SHAOTEPMUYECKUE PEaKIIUH, TEIIOBOM 3PPEKT peakuu, SApo aToMa,
ANIEKTPOHHBIN CIION aroma, aToMHas OopOWTalb, pajuyc aromMa, XUMHUYEcKas CBS3b,
MOJISIPHAsE M HEMOJsipHash KOBAJIGHTHAsl CBS3b, MOHHAs CBsI3b, WOH, KAaTUOH, aHUOH,
pacTBop, MaccoBast JOJIs BellecTBa (MPOLIEHTHAs KOHIIEHTPALUs) B pacTBOPE;
WJUTFOCTPUPOBATh B3aMMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHATHM M NPUMEHSTH 3TH
TIOHSITHUS TIPU OTIMCAHUH BEIIECTB U X MPEBpaIICHUH;

UCIIONIb30BaTh XMMHMYECKYI0 CHMBOJMKY JJsi COCTaBieHHs (OpMya BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUM;

OIIpE/EIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAUHEHMSIX, CTENEHb
OKHCIJIEHUSI DJIEMEHTOB B OHHApHBIX COEIUHEHUSX, MPUHAUIEKHOCTh BEHIECTB K
onpenenéHHOMY Kjlaccy COeAMHEHM 1o QopmynaMm, BHI XHUMHUYECKOM CBS3U
(KoBasieHTHAsl U MOHHAs) B HEOPTAaHUYECKUX COECTUHEHUSX;

packpsiBaTh cmbica [lepuoanueckoro 3akona JI. M. MenaeneeBa: 1€MOHCTPUPOBATH
[IOHMMAHHUE TEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XHMHUYECKUX J3JEMEHTOB OT HX
nosioxkeHuss B Ilepuonnueckoil cucrteMe, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOTaJipo;

OMKCHIBATH M XapakTepuszoBaTh Tabmuunyo ¢opmy I[lepuoamueckoit cucTeMbl
XUMHUYECKHUX DJIEMEHTOB: pas3inyaTh IMOHSATHS «rJaBHas moArpymnma (A-Tpymma)» u
«moboynast monarpynmna (b-rpymma)», manble ¥ OOJbIIME MEPUOIBI, COOTHOCUTH
0003Ha4YeHUs, KOTopble UMetoTcs B Tabnuue «llepuonuueckas cucteMa XMMUYECKHX
anemenToB [[. 1. MenneneeBa» C 4MCIOBBIMU XapaKTEPUCTUKAMHM CTPOECHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (CocTaB M 3apsii sApa, o0llee YHCIO JIEKTPOHOB U
pacnpeziesieHre UX Mo 3JIEKTPOHHBIM CIOSM);

KJIAaCCU(UIIMPOBATh XMMHUYECKUE AJIEMEHThI, HEOPraHMUECKHUE BEIECTBA, XUMUYECKUE
peakuuu (110 YMCIy M COCTaBy Y4YacTBYIOILIMX B PEAKIMM BELIECTB, IO TEILIOBOMY
sbdexry);

XapakTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWMCTBA BEIIECTB Pa3IUYHBIX
KJIacCOB, MOJATBEp)KJas  ONHUCAaHWE TpUMEpaMH  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOILIMX XUMUYECKUX PEaKIUi;

IIPOrHO3MPOBAaTh CBOMICTBA BEIIECTB B 3aBUCHUMOCTH OT MX Kaue€CTBEHHOI'O COCTaBa,
BO3MO’KHOCTH NPOTEKAHUS XUMHYECKUX MPEBPALEHUIN B PA3IUYHBIX YCIOBUSAX;
BBIYUCIISATH OTHOCUTENBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJTII0 XUMUYECKOT0 3JIeMeHTa 1o (hopMyJie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMHUUYECKON PEAKIIUY;



MPUMEHSTh OCHOBHBIC OTEPAIlUU MBICTUTEIHLHON NEATEIHbHOCTH — aHAM3 U CHHTE3,
cpaBHEHHUE, 0000IIEHHE, CUCTEeMATH3aINI0, KIACCH(UKAINIO, BBISBICHUE MPUYHMHHO-
-CIICZICTBEHHBIX CBSI3ed — JJISi M3YYEHUS CBOWCTB BELIECTB U XUMHUYECKUX PEAKIIHM,
€CTECTBCHHO-HAYYHBIC METO/IbI TIO3HAHUS — HAOJIOICHNE, U3MEPEHUE, MOICIINPOBAHHE,
AKCIIEPUMEHT (peaibHbI U MBICICHHBIH);

CIIeIOBaTh TPaBWJIaM IOJB30BAHMS XUMHUYECKOH TMOCYI0 U  1ab0paTOpHBIM
o0opy/noBaHUEM, a TAaKKe IpaBHJIaM OOpAaIlEHHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU TIO BHIMIOTHEHUIO J1a00PaTOPHBIX XUMUYECKUX OTBITOB IO MOTYYSHHIO U
COOMpPaHHIO Ta3000pa3HBIX BEMIECTB (BOJOPOJAa W KHCIOPOHa), MPHUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MAaCCOBOM J0JIEN paCTBOPEHHOIO BEILECTBA, INIAHUPOBATH
Y TIPOBOJMTH XUMHUYECCKUE IKCIICPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB MICIIOUCH U
KHCJIOT C TIOMOIIbIO HHIUKATOPOB (JIakMyC, (peHon(TarenH, METUIIOPaHK U APYyTue).

K xoniy oOyueHus B 9 kJiacce mpeIMETHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTD Y OOYUAIOLIMXCSI YMEHU:

PacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX MOHSATHUN: XUMHUYECKHH DJIEMEHT, aToM,
MOJIEKYJa, UOH, KATHOH, aHHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BEILIECTBO, BAJIECHTHOCTb,
AJIEKTPOOTPHUIIATEIBHOCTh, CTEICHh OKUCIEHUS, XMMHUYECKas peakius, XUMHYECKas
CBSI3b, TEIIOBOU 3(PQEKT peakiuu, MoJib, MOJSIPHBIN 00BEM, PacTBOP, SIEKTPOIUTHI,
HEIJIEKTPOJUTHI, SJEKTPOJIUTUYECKAsT JIMCCOLMALUs, pEaKklM HMOHHOTO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMble pEaKIUH,
OKHUCIIUTEIbHO-BOCCTAHOBUTENIbHbIE ~ PEAKIMH,  OKHUCIUTENb,  BOCCTAHOBHUTEIb,
OKHUCIIEHHE M BOCCTAHOBJICHHME, aJUIOTPOIUs, aM(OTEpPHOCTh, XHUMHUECKas CBSI3b
(koBaJieHTHAsi, MOHHAs, METAJIMYEeCKas), KpUCTAUIMUeCKass peléTka, Koppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOM peakluu, MpeleiabHO JIOMyCcTUMas
koHieHTpauus [1JIK BemecTsa;

WJUTFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XHUMHUYECKUX TOHSTHH W NPUMEHSTH JTH
MOHSITUS MIPU OMTMCAHUM BEILIECTB U MX MPEBPaICHHUIA;

UCIOJIb30BaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBi€HHS (OpPMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEAKIIU;

OTpENENATh BaJEHTHOCTh W CTENEHb OKHUCJICHUS XUMHUYECKUX JJIEMEHTOB B
COCUHEHHSIX Pa3JIMYHOTO COCTaBa, MPHUHAIJICKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCy COCAMHEHUN 1Mo (GopmylaM, BUJ XUMUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAS,
MeTaJUTM4ecKasi) B HEOPTraHWYECKUX COCIMHEHMSIX, 3apsii HOHA TO0 XHWMHYECKOU
dbopMyIe, xapakTep Cpeasl B BOAHBIX PACTBOPAX HEOPTaHMYECKUX COCTUHEHUH, TUI
KPUCTAITMYECKON PeETKH KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepuoandeckoro 3akona . . MenaeneeBa u 1€MOHCTPUPOBATH
€ro NMOHMMAaHHE: OMUCHIBATh M XapaKTepHU30BaTh TaOimuuHyr (opmy Ilepuomamueckoit
CUCTEMbl XMMHYECKUX OJJIEMEHTOB: pa3iHyaTh MOHATHUS «rjaBHas mnoarpynmna (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpymnma)», Manble W OOJbIIME MEPUOJBL,
COOTHOCUTH 0003HaYEHUSI, KOTOPbIE UMEIOTCSI B IEPUOUUECKON Ta0IHIIe, C YNCITOBBIMU
XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX AJIIEMEHTOB (COCTaB W 3apsij sjpa,
o011ee YuCiIo 3JIEKTPOHOB U PACIPENETICHUE UX IO 3JIEKTPOHHBIM CJIOSIM), OOBSCHATH
o0mye 3aKOHOMEPHOCTH B W3MCHCHHWM CBOWCTB JJIEMEHTOB M HMX COCIUHEHUH B
npejienax MajbIX MEPUOJIOB U TJIABHBIX MOATPYIIN ¢ YUETOM CTPOCHHUS UX aTOMOB;



KJacCU(UIUPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHUYECKHE BEUIECTBA, XUMHUECKUE
peakuuyu (10 YMCIy M COCTaBy Y4YacTBYIOIIMX B PEAKIMHM BELIECTB, MO TEIJIOBOMY
s¢dekTy, Mo U3MEHEHUIO CTETIEHEeW OKUCIICHNUS XUMHUECKHUX 2JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOMME M CHEMU(PUYECKHE XHMHYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEIIECTB, NOATBEPXKAAsl ONIUCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUH COOTBETCTBYIOINX XUMUYECKUX PEAKIUI;

COCTABJISITh YPABHEHHUSI 3JIEKTPOJIUTUYECKON AUCCOLMALMM KUCIOT, IIEJI0UYEeH U COJIEH,
TIOJTHBIE M COKpAIIEHHBIC YPABHEHUS pPEaKlMii HIOHHOTO 0OMEHa, YpaBHEHHS PEaKIIUH,
MIOATBEPKJAIINX CYIIECTBOBAHME TI'E€HETUYECKOM CBA3M MEXAY BEIECTBAMH
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI MOCPEACTBOM
COCTaBJICHUSI AJIEKTPOHHOTO OajlaHca ATUX PeaKIHii;

IIPOTHO3UPOBATh CBOWCTBA BEUIECTB B 3aBUCHUMOCTH OT HUX CTPOEHHS, BO3MOXHOCTH
MPOTEKAHUsI XUMUYECKUX NIPEBPAILCHUI B PA3IMUHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB, MaCCOBYIO
JI0JTI0 XMMUYECKOTO 3JIEMEHTa 10 (hopMyJie COEMHEHUS, MAaCCOBYIO JIOJIIO BEIECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI IO YPABHEHUIO XUMUUYECKON PEAKIINU;

coOnoaTh MpaBUia IOJIb30BAaHMS XUMHMYECKOW TOCyIod U J1abopaTOpHBIM
00OpyZIOBaHUEM, a TaKXKe MpaBWiIa OOpaIleHHs C BEIIECTBAMH B COOTBETCTBUH C
MHCTPYKUHUSMU MO BBIMOTHEHUIO J1a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJIYYESHHIO U
coOMpaHMIO ra3000pa3HbIX BELIECTB (aMMHAKa M YTIICKUCIOTO ra3a);

MIPOBOJIUTH PEAKLUH, MOATBEPKAAIOIINE KaU€CTBEHHBIM COCTaB Pa3JIMYHBIX BEUIECTB!
pacro3HaBaTh OINBITHBIM IyTEM XJIOpUI-, OpoMua-, MOAMI-, KapOoHaT-, ¢ocdar-,
CHJIUKAT-, CyJab(ar-, TUIPOKCHI-UOHBI, KATHOHBI aMMOHHS W HWOHBI HM3yYCHHBIX
METaJUIOB, IPUCYTCTBYIOIINE B BOJHBIX paCTBOPaX HEOPTAHMYECKUX BEIIECTB;
IIPUMEHATh OCHOBHBIE ONEpPALMU MBICIUTEIBHON NEATEIbHOCTU — aHAJIU3 U CHUHTE3,
CpaBHEHHE, O00O0O0IIeHHe, CHCTEMaTU3alliio, BBISBICHUE MPUYMHHO-CIEICTBEHHBIX
CBS3€M — U1 M3Y4YEHMsI CBOWCTB BELIECTB M XMMMUYECKHUX PEaKIHUH, €CTECTBEHHO-
Hay4yHbI€ METO/IbI [I03HAHUS — HAOIIOAEHUE, U3MEPEHUE, MOIEIUPOBAHUE, IKCIIEPUMEHT
(peanbHbBIN ¥ MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KosanuyecTBO 4acoB
Ne HaumenoBaHue pa3iesioB u JuexkTpoHHbIe (HU(pPOBbIEL)
n/n TeM NMPOrpamMMblI Bcero Konrpoapusre Hpaxkruyeckue o0pa3oBaTejibHbIE Pecypchl
padoThI padoTbl
Pa3nen 1. IllepBoHayaabHbIe XUMUYECKHE MOHATHS
XuMus — BaxkHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 5 bubnuotexa [JOK
NPaKTHYECKOMN ICATETbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BerectBa 1 xumMuueckue 15 1 bubmuoreka [IOK
peaxuun https://m.edsoo.ru/7f41837¢c
Hroro no pazaeny 20
Pa3znen 2. BaxHeiimme npeacTaBuTe/ i HEOPraHU4eCKUX BellecTB
51 Bosnyx. Kucnopoa. Ilousarue 5 bu6mmoreka [JOK
00 okcuaax https://m.edsoo.ru/7f41837c
59 Bonopon.Ilonstre o 3 1 bu6mmoreka [IOK
KHCJIOTaX M COJISIX https://m.edsoo.ru/7f41837¢c
53 Bona. PactBopsl. [lonstue 06 5 1 1 bubnuoreka [JOK
OCHOBAHHUSAX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIacChl 11 1 1 bubmuoreka [JOK

HEOPraHUYECKUX COCIMHEHUN

Hroro mo pazneny 30

https://m.edsoo.ru/7f41837¢c

Paznea 3. Ilepuoanyeckuii 3akon u Ilepuoguyeckas cucrema xummudeckux 31eMenToB /. U. Menneneesa. CTpoeHne aToMoB.

Xumuueckasi ¢cBsizb. OKHCJINTEILHO-BOCCTAHOBHUTE/IbHbIE Pe€aknuu


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

3.1

3.2

Ilepuoanueckuii 3aKOH U
Ilepuoanueckas cucrema

XUMHUYECKHX djiemeHToB J[. 1.

Mennene-eBa. CtpoeHue
aToMa

XuMHUecKasi CBSI3b.
OKHUCIUTETBHO-
BOCCTAaHOBUTEIIbHBIC PEAKIIUU

Uroro no pazpeny

PezepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

15

68

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c
bubmuoreka [IOK
https://m.edsoo.ru/7f41837c



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

9 KJIACC

KosanuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM uuppoBbIe
Ne i/m P Kontpoasnbsie IIpakTnueckue (ncpp )
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcesbl
Pa3zneun 1. BenmecTBO U XUMHYECKHE PeaKIIUU
[ToBTOpeHue u yriryOaeHne 3HaHUH bu6mmoreka [JOK
1.1 5 1
OCHOBHBIX Pa3/IeNioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XMMUUYECKUX 4 bubmuorexa [JOK
' peaxmuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHYECKAs JUCCOIHAIIHS. 8 1 1 bubmuorexa [JOK
' XUMHUYECKUE PEaKIK B PaCTBOpaX https://m.edsoo.ru/7f41a636
Uroro no paspeny 17
Paspnen 2. HemeTauibl M X COeIMHEHUS
51 OO61ast XapaKTepUCTHKA XUMHUECKUX 4 1 bubmuoreka [IOK
' anemenToB VIIA-rpymmel. ["anorens https://m.edsoo0.ru/7f41a636
' TPYHIEL -EP https://m.edsoo.ru/7f41a636
COEIMHEHUS
06
23 ewerron VA pymm. Awr dochopn 7 ; Bimorelok
' PYIHEL ’ P https://m.edsoo.ru/7f41a636
UX COCIMHEHUS
06
24 oneweston IVA-rpynm. Yracpoa : 1 ,  BubmoreloK
' ) {PYTIEL poa https:/m.edso0.ru/7f41a636
KPEMHUI U UX COeAMHEHUS
Hroro no pazneny 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

Paznen 3. MeraJLiibl 1 X cOeIMHEHUS

3.1 OO1Ire CBOMCTBA METAILIOB 4 bubmmorexa [IOK
' . https://m.edsoo.ru/7f41a636
bu6mmorexa [IOK
2 B I 1
3 aKHEHIIe METAIIBL U UX COEIUHEHUS 6 https://m.eds0o.ru/7f41a636
Utoro mo pazneny 20
Paznen 4. Xumus 1 oOKpy:Kamomas cpeaa
41 B R . « a 3 bubnmorexa [JOK
. €IIeCTBa U MAaTepUANIbI B )KM3HH YEIOBE https://m.eds0o.ru/7f41a636
Hroro o pazneny 3
p 3 bubmuoreka [JOK
C3CPBHOC BpeMA https://m.edso0.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME


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