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HHOACHUTEJBHAA 3AIINCKA

[IporpamMma mo XMMHH Ha YpPOBHE OCHOBHOI'O OOIIEro oOpa30BaHUsS COCTABICHA HAa OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHUS OCHOBHON 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOI'O OOIIETO
obOpasoBanms, mnpenctaBieHHBIX B PI'OC OOO, a Ttakxke Ha ocHOBe ¢enaepalibHOW paboueit
MPOrpaMMBbI BOCITUTAHUS M C y4ETOM KOHIEHIIUHM MPENoIaBaHus y4yeOHOro mpeamMera «XuMus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @enepariui.

[IporpaMMa mo xumMuu Aa€T MpeAcTaBiICHHE O LesIX, oOmie crparerud oOydyeHwus,
BOCIHUTAHMUSI W Pa3BUTUS OOy4alOHIMXCA CpPEACTBAMH y4eOHOro TpeaMeTa, YyCTaHABIMBAeT
00s13aTeNbHOE TPEMETHOE COJCpXKaHUE, IMPEeIyCMaTPUBAET paCIpeieieHue ero Io KiaccaM H
CTPYKTYpUPOBaHHUE I10 pa3zesiaM U TeMaM MpOorpamMMbl 110 XUMHHM, ONPENEISIET KOJIUYECTBEHHbBIE U
KAueCTBEHHbIE XapPaKTEPUCTUKH COACPKAHMS, PEKOMEHIYEeMYIO IOCIIeJOBATEIbHOCTh H3YUYECHHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTMKM y4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXCs, ONMPEAeIsieT BO3MOXKHOCTH TpeaMeTa U peau3aliiuu
TpeOOBaHUI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa30BaTeNbHOW TMPOTpaMMbl Ha YpOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TPeOOBaHUHN K pe3ysibTaraM OOy4eHHs XUMHUU Ha YPOBHE
1enei M3ydeHHWs MpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOM  J1€ATEIbHOCTH
00yJaroIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHWEe XMMHHU CIYXXHT OCHOBOH aisi (popMUpOBaHUS MHUPOBO33PEHHUSI OOYUaIOMIETOCs, €ro
MPEJICTABICHU O MaTepUaIbHOM €IUHCTBE MHUPA, BAXHYIO POJIb UTParOT (GOpMUpYEMbIE XUMHUEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTIX
pereHust rI100anbHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHS YE€JIOBEYECTBA — CHIPHEBOM, SJHEPTETHUECKOH,
MUIIEBON U IKOJIOTUYECKONW O€30IacHOCTH, MPOOJIEM 3/IpaBOOXPaHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET pealu3ali BO3MOXKHOCTEH JUIsi caMOpa3BUTHUS U (POPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ 001Iel U PyHKIIMOHATEHON TPaMOTHOCTH;

BHOCHUT BKJaJ B (OPMHUpPOBAHUE MBILIUICHUS U TBOPUYECKHUX CIOCOOHOCTEHW oO0ydarommxcs,
HABBIKOB MX CAMOCTOATEIbHON y4eOHOMN NeATeNbHOCTH, SKCIIEPUMEHTATBHBIX U UCCIIEOBATEIBCKUX
YMEHHU, HEOOXOJUMBIX KaK B MTOBCETHEBHOM KU3HH, TaK U B IPOGECCHOHATBHON AESITETbHOCTH;

3HAKOMHUT €O CHeu(UKON HAyYHOrO MBILIUICHHUS, 3aKJa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAJa
Ha €IUHCTBO NIPUPOJBI U 4YEJIOBEKAa, SIBISETCd OTBETCTBEHHBIM JTanoM B (HOpMHUPOBAHHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYUYHbIM 3HAHUSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHue 00yJarOmnXCsl.

JlanHble HampaBiieHUS B OOYYEHMM XUMHUHU OOECHEeUMBAIOTCS CHEUUPHUKON coaepxaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISIETCS TEAarorHYeckd aJanTHUPOBAHHBIM OTpaKeHHEM 0a30BOM
HayK{ XMMUHU Ha ONPEJIEAEHHOM 3Tare €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOIO 0O0IEro oOpa3oBaHHsS OPHEHTHPOBAH HAa OCBOEHHE
00yJaroIMMHUCs CUCTEMBI TIEPBOHAUYATIBHBIX TOHSATHH XHUMHH, OCHOB HEOPTaHWYECKOW XUMHUH H
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX TOHSITHI OPraHMYEeCKON XUMHH.

CtpykTypa coaepKaHUsi MPOrpaMMbl MO XUMHUU C(OpPMHpPOBAHA HA OCHOBE CHCTEMHOTO
noaxoja K e€ uzyuenuto. ConeprkaHue CKIaJbIBA€TCs U3 CUCTEMBbI MOHATUH O XMMHUYECKOM JIEMEHTE
U BEIIECTBE W CHUCTEMBbl NOHATHA O XuUMHUYecKoW peakiuu. OO0e 3TU CUCTEMBl CTPYKTYpPHO
OpPraHM30BaHbl 10 MPHUHIMITY MOCIEIOBATEILHOTO DPAa3BUTHUS 3HAHMM HA OCHOBE TEOPETUUYECKUX
IIPEICTAaBICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHnnaeneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— Y4YEHHsI O CTPOCHHH aTOMa U XUMHUYECKOH CBSI3U;

— MpeCTaBIeHU 00 ANEKTPOTUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE OSMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJAHOTO YPOBHS K JPYrOMY, BBITTOJHSIS
(GyHKIHMN OOBSACHEHHS M NMPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS M BO3MOXKHOCTEH NPAKTHUYECKOIO
IIPUMEHEHHUS U NIOJyYEHUS NU3y4aeMBbIX BEIIECTB.

OcBoeHne MPOrpaMMbl IO XHMHH CHOCOOCTBYET (HOPMUPOBAHHMIO NPEACTABICHUS O
XUMHUYECKOM COCTaBIIOIIEH HAydyHOM KapTHHBI MHUpAa B JIOTUKE €€ CHUCTEMHOH IPUPOJBI,
LIEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHUIO M METOJaM IIO3HaHWs B Hayke. M3ydeHume xummn
IIPOUCXOJUT C IPUBJIEUCHUEM 3HAHUN U3 paHee M3Y4YEHHBIX Y4eOHBIX NMpeaMeToB: «OKpyKaroluii
Mup», «buonorus. 5-7 knacces» u «®@u3nka. 7 Kiaacey.

[Ipu m3ydeHUM XUMHH MPOUCXOAUT (OPMHPOBAHME 3HAHMI OCHOB XMMHYECKOM HAayKH Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IMPAKTUUYECKON IEATEIIbHOCTH YeJIOBEKa M KaK OJHOIo U3
KOMIIOHEHTOB MHUPOBOM KyJbTYpBI. 3ajjaua yueOHOro MpeaMeTa COCTOUT B (POPMUPOBAHUH CUCTEMBI
XUMHYECKUX 3HAHUH — BaKHEHIMX (AKTOB, MOHSATHH, 3aKOHOB M TEOPETUYCCKUX MOJIOKECHUH,
JOCTYNHBIX 000011IeHNIT MUPOBO33PEHYECKOT0 XapaKkTepa, sI3bIKa HAyKH, B IPUOOILEHUU K HAyYHBIM
METO/aM IO3HaHUs MPH U3YUYEHHUH BEIIECTB U XMMUYECKUX peakiuii, B (OpMUPOBAHUM U Pa3BUTHU
[I03HABATENbHBIX yYMEHUH M HUX TNPUMEHEHMH B Yy4eOHO-NIO3HABATENBbHOM M  yueOHO-
HCCIIEI0BATENILCKON J1eATEIbHOCTH, OCBOCHUHU IPaBUJ 0€30I1aCHOr0 OOpalleHHs C BELIECTBAMHU B
ITOBCETHEBHOM KU3HH.

[Ipy w3ydeHWHM XUMHHM HAa YpPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUS BaXHOE 3HAYCHHE
puoOpenu Takue 1elu, Kak:

— (GopMHpOBaHUE HUHTEUIEKTYyalbHO PAa3BUTOH JMYHOCTH, TOTOBOM K CaMO0Opa3oBaHMIO,
COTPYZHUYECTBY, CAMOCTOSITEIbHOMY HPUHSATHIO PEIICHH, CIIOCOOHOHN aganTupoBaThcs K OBICTPO
MEHSIOLUMCS YCIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOYy4YeHMs Ha CHUCTEMaTHYeCKOoe TMpHOOIIeHHe OO0ydJaroumxcs K
CaMOCTOSITENIbHON TMO3HABATEIbHOM JEATETbHOCTH, HAyYHBIM METOJIaM MO3HaHUs, (pOPMUPYIOIINM
MOTHUBAIMIO U Pa3BUTHE CIIOCOOHOCTEH K XMMMUU;

— o0ecnedyeHrne yCIOBUHM, CIOCOOCTBYIOIIMX MNPHOOPETEHUI0 OOYyYaloIMMHUCA —OIbITa
pa3HOOOpa3HOW [1eATENbHOCTH, MO3HAHWS W CaMOINO3HAHMS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue oO0mell (YHKIMOHATBHOM M €CTeCTBEHHO-HAY4YHOH TIPaMOTHOCTH, B TOM
quciae YMEHUH OOBSCHATH U OLICHUBATh SIBIEHUS OKPYXKAIOIIEro MHUpA, MCIOJIb3YS 3HAHUS U OIIBIT,
MIOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSTh UX IPU PELICHUH MPOoOJieM B MOBCEAHEBHOMN JKU3HU
U TPYZAOBOM JI€ATEIBHOCTH;

— ¢opmupoBaHHE y OOyYarOIUXCAd T'YMaHUCTHUYECKHX OTHOIIEHHWH, NMOHMMaHUS IIEHHOCTU
XUMUYECKUX 3HAHUM Ui BBIPAOOTKHM DSKOJOTMYECKH IeJIeCOO0pa3sHOro MOBEICHUS B OBITY H
TPYZOBOM AEATENBHOCTH B LIENIAX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTUBALMU K 00Y4YEHHIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCIHUTAHUIO Ha
OCHOBE yCBOEHHS OOIIEUeIOBEUYECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY mpoduis u
HaNpaBJICHHOCTH JaJlbHENIIEro 00yYeHHUS.

OOmiee yuClIO 4YacoB, OTBENEHHBIX ISl M3YyYEHHS XUMHM Ha YpOBHE OCHOBHOT'O OOIIETO
oOpa3oBanwus, coctariser 136 gacoB: B 8 kiacce — 68 4yacoB (2 waca B Hemeno), B 9 kiacce — 68
4acoB (2 yaca B HEZIETIO).

COAEP)XAHUE OBYUEHUS
8 KJIACC
IlepBoHayabHbIE XMMUYECKHE TOHATHUSA
[Ipenmer xumun. Posb XuMUK B )KM3HU YeOBeKa. XUMUs B CUCTEME HayK. Tella U BelecTsa.
®du3nuecKkue CBOMCTBa BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHATHE 0 METOaX MO3HAHUs B
xuMuu. Yucreie BemecTBa U cmecu. CriocoObl pa3aeneHus: cMecei.



ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMHUECKUX AJIEMEHTOB. [IpocThie u
CJIOXKHBIE BElIeCTBAa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumunyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BeulecTB. OTHOCUTENbHAsA aTOMHAas Macca. OTHOCUTENbHAsSI MOJIEKYJIsipHast Macca. MaccoBas
JI0JI1 XUMHUYECKOT0 3JIEMEHTA B COCIMHEHHH.

KommuectBo BemectBa. Monbs. MoisipHass macca. B3auMOCBSI3b KOJIMYECTBA, MAacChl U YMCIIA
CTPYKTYPHBIX €IMHHUII BetlecTBa. Pacy€rel o opMynaM XMMHUYECKUX COEIUHEHUH.

Ouznyeckue M XUMHUYECKHE SBJICHUS. XHUMHUECKas peakuus U e€ MpU3HaKU. 3aKOH
COXPAaHEHHUS MAaCChl BEUIECTB. XHUMHUYECKHE ypaBHeHUs. Kiaccudukamuss XUMUYECKHX PEaKIHid
(coenuHeHust, pa3oKeHHs, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XHMHUYECKON MOCYAOH, mpaBuiaMu pabOThl B J1labOpaTopuu U MpuéMamu
oOpamieHusi ¢ J1a00paTOpHBEIM O0OpYIOBaHWEM, HW3YYCHHE W ONHUCAHHWE (PUIUYECKUX CBOWCTB
00pa3loB HEOPTaHMYECKUX BEIIECTB, HaOMOJAeHHE (DU3MyYecKnX (IUIaBJICHHWE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYIKe, KUIEHHWE M KOHJEHCAIMs BOJbl) M XUMHYECKHX (TOpEHHUE CBEuH,
MPOKAJIMBaHUE MEIHON MPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCJIOTOW) SIBJICHWM, HAOMIOJICHUE U
ONMCaHWE MPU3HAKOB MPOTEKAaHUS XMMHUYECKHUX peakluil (pa3iokKeHHe caxapa, B3auMOCHCTBHE
CEpHOIl KHUCIIOTBI C XJopuaoMm Oapusi, pasnoxeHue ruapokcuaa meau (II) mpu HarpeBanum,
B3aMMOJICHCTBHE Kele3a ¢ pactBopoMm con menu (ll), m3ydeHue crocoOoB paszeneHust CMecei: C
MOMOIUIBI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHUE, AUCTUIUIALUA, XpoMmaTorpadus, HMpoBeIcHHE
OYHCTKMA TOBAapeHHOW coiM, HAOIIOJeHHEe U ONUCaHUE pe3yJbTaTOB MPOBEICHHUS OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHS MacChl, CO3JaHUE MOENIeH MOJIEKYJI (I1apOCTEPKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKMX BellleCTB

Boznyx — cmecs rasos. CocraB Bo3myxa. Kucimopoxn — 2JI€MEHT M NpPOCTOE BELIECTBO.
Haxoxnaenue kucimopona B mpupone, U3NYECKUE M XUMHYECKHE CBOMCTBa (peakiuu TOpPEHUs).
Oxcupnpl. [lpumenenune kucinopoma. CrocoObl NOJMydyeHUS KHCIOpoJa B JabopaTopuu H
npoMebliieHHocTH. KpyroBopoT kuciopona B mpupoje. O30H — auioTpomnHas MOAM(PHUKAIMS
KHCIIOpO/a.

TemnmoBoit »d¢dekr XUMHYECKON peaklud, TEePMOXUMHUYECKHE ypaBHEHHUS, O3K30- U
SHAOTEPMHUYECKHE peakuuu. TOoIIMBO: Yroib W MeTaH. 3arpsi3HEHUE BO31yXa, YCUJIEHHE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOsL.

Bonopon — anemMeHT u npocroe BemecTBo. Haxoxenue Booposa B mpupoze, Gusndeckue u
XUMHYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI momydeHus. KHcmoTel U cou.

Mossipablii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM ypaBHEHHUSIM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHnsle wu
HEHACBIIIEHHbIE PacTBOPbI. PacTBOpMMOCTH BeliecTB B BojJie. MaccoBasi 101151 BEIIECTBA B PaCTBOPE.
Xumunueckue cBoiicTBa Boabl. OcHoBaHHMs. Poib pacTBOpOB B MPUPOAE U B JKU3HU UEIOBEKA.
KpyroBopot Bojibl B ipupoe. 3arpsa3HeHne NpupoaHbix BoJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJI.

Knaccudukanmst Heoprannueckux coenuHenuid. Oxcunpl.  Knaccudukanus — OKCHIOB:
coneoOpa3ymomue (OCHOBHBIE, KHCIOTHBIE, ampoTepHbIe) U HecoleoOpasywmue. HomeHnkmarypa
okcu0B. du3nyeckue U XuMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanus. Knaccudukaruss ocHOBaHWH: MIENOYM W HEPACTBOPUMBIC OCHOBAHUS.
Homenknarypa ocHoBanuii. ®Dusznueckne W XHUMHYECKHE CBOMCTBA ocHOBaHuU. I[lomydenue
OCHOBAaHHI.

Kucnorel. Knaccudukarms kucnor. Homenknatypa kuciaor. Du3MdecKue M XUMUYECKUE
cBoiicTBa KUCioT. Psg akruBHocTu MetaiuioB H. H. bekerosa. [lonyyenue Kucior.

Comu. Homenkiarypa coseil. dusznueckrue u XuMu4eckue cBoictpa cosieid. [lomyduenue conen.

I'eneTnueckas CBsI3b MEXKIYy KJIacCCaMH HEOPTaHUYECKUX COCTMHEHUM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE ONpeJeNieHHe COJCepKaHUs KHUCIOpOoJa B BO3AyXe, IOJIyueHHE, coOupaHue,
pacrio3HaBaHME€ M U3yYCHHE CBOWCTB KHCJIOPOAA, HAONIOJICHHE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHMS W TpEKpalleHus TOopeHus (moxapa), O3HAKOMIICHHE C
o0Opa3amMu OKCHJIOB U ONKMCAHUE WX CBOWCTB, MOJyuyeHHUE, COOMpaHue, paclio3HABaHUE U U3YUYCHHE
CBOMCTB BojiOpoza (ropeHue), B3aumojeicTBue Bojopona c¢ okcupom wmeau () (Bo3moxHO
WCIOJIb30BAaHNE BHCOMATEPHANIOB), HAOJIOJCHHE O0Opa3loB BEIIECTB KOJIWYECTBOM | MOIb,
UCCcleIoBaHNe 0COOEHHOCTEN PAaCTBOPEHHUSI BEIIECTB C PA3JIMYHON PACTBOPUMOCTHIO, IPUTOTOBIICHUE
pacTBOPOB C ONPENEIEHHOM MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aAMMOJEHCTBHE BOJBI C
MeTaJljlaMu (HaTpueM M KajabplueM) (BO3MOYKHO MCIIOJB30BaHUE BHJIEOMATEPUAIIOB), UCCIIEOBAHHE
00pa3loB HEOPraHWYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHUS OKPACKU
WHJMKAaTOPOB B pacTBOpax KHUCIOT U HIefouei, u3ydeHue B3aumojeicTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCJIOT C MeETallaMH, pPEaKUuid HeUTpalu3aluuu, IOJydyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OJHOIO0 MeTajla APYTMM M3 pacTBOpa COJIM, PELICHHE
SKCIEPUMEHTAIBHBIX 33/J1a4 N0 TeMe «BaxkHeNme KI1acChl HEOPraHUYECKHUX COECTUHECHUIN.

IMepuonuueckuii 3akon u Ilepuogmueckasi cucrema xuMudeckux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKas CBfi3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MONBITKK KiIacCU(UKAIUU XUMHUYECKHX DJIEMEHTOB. [IoHATHE O Tpynmax CXOIHBIX
2JIEMEHTOB (ILEJIOYHbIE U LIEIOYHO3EMEIbHbIE METAJJIbl, TaJIOT€Hbl, UHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUABI U TUIPOKCUIBL.

[Tepuonnueckuii 3akoH. Ilepuonuueckas cucrema xumuyeckux aemeHTos /. 1. Menneneesa.
Koportkonepuoanas u nimuHHOnepuoaHast popmsl [leproguueckoit cuCTEMbI XUMHUUECKHUX JIEMEHTOB
J. . Menneneesa. Ilepuonsl n rpynnsl. PU3NMYECKUH CMBICH NOPAIKOBOTO HOMEpPA, HOMEPOB
IepHoJa U rPYMIbl DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHbIX saep. M3otonsl. DnekTpoHbl. CTpoeHHE 3IEKTPOHHBIX
00010uek aTOMOB TepBbIX 20 XUMUYECKUX ieMeHTOB [lepuoauyeckoii cuctemsl J{. . Menneneena.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTa MO €ro InojoxkeHuro B llepuonnmueckoin cucreme 1. M.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHMS pajuyca aTOMOB XMMHMUYECKHX 3JIEMEHTOB, METAJUNIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB 10O TPyIIaM U MepUoJIaM.

3nauenue [lepuonnueckoro 3akoHa u Ileproguueckoi cCTEMbl XUMUYECKUX AJIEMEHTOB IS
pa3BuTUA HayKu U npakTuku. [. Y. MenneneeB — yd€HbBIN U Tpak1aHNH.

Xumuueckas cBsi3b. KoBasieHTHas (HOJsIpHAs U HETIOJIIPHAs) CBSA3b. DJIEKTPOOTPULIATEIHLHOCTD
XUMHUYECKUX 3JIeMeHTOB. FlOHHas CBS3b.

Crenenb okucieHus. OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipoliecchl okucieHus u
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4eHHue o0pa3l0oB BEUIECTB METAJIJIOB M HEMETAJJIOB, B3aUMOJIEHCTBIE THIPOKCH 1A IIMHKA C
pacTBOpamMH KHMCIIOT U IIeJI0ueH, IPOBEICHUE OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAaHOBUTENBbHBIX pEaKLUi (TOpEHUE, pEaKLUU Pa3IoKEHUs, COETUHEHMS).

Mesicnpeomemmnie céazu

Peanusanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUHM XUMHH B 8 KJ1acCe OCYILECTBIISIETCS Yepes3
UCIIOJIb30BaHWE Kak OOLIMX eCTECTBEHHO-HAYYHBIX TOHSATUIH, TaKk U TOHATUH, SBISIOMIUXCS
CUCTEMHBIMU JJIS1 OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHSA: HAay4yHBIH (DakT, TUIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CUHTE3, KJIaccu(uKaIus, NepuoIn4HOCTh, HAOII0JeHIE, SKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHHE,
MOJI€EJIb, SIBJICHHE.



®dusuka: wmarepusi, aToM, OJJEKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIHJ, H30TOIBbI,
PalMOaKTUBHOCTb, MOJIEKYIIA, DIIEKTPUUYECKHUH 3apsi, BEIIECTBO, TENO, 00BEM, arperaTHOe COCTOSIHUE
BEIIIECTBA, ra3, pU3MUeCKue BETMUNHBI, €IUHHIIBI U3MEPEHUS, KOCMOC, TUIaHETHI, 3BE€3/1b1, CONHIE.

buonorust: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJIBI, MOJE3HBIE HCKOMAEMBIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

IIepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B M3MEHEHMM CBOMCTB XMMMUYECKHUX 3JIEMEHTOB IIEPBBIX TPEX
IIEPUOJOB, KaJlhsd, KaJbLUi M HMX COCIUHEHUH B COOTBETCTBUU C IIOJIOXKCHHEM DJJIEMEHTOB B
Ileprognyeckoi cuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XUMHUYECKOM CBA3M. THUIBl KPUCTAJUIMYECKUX PEIIETOK,
3aBHCHMOCThH CBOMCTB BEILIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKN U BUAA XUMUYECKON CBS3H.

Knaccugukanus 1 HOMEHKIaTypa HEOPraHMYECKUX BEIIeCTB. XMMUYECKUE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K Ppa3IUM4HbIM KJIaccaM HEOPIaHWYECKUX COCIMHEHUM, TEHETHYEeCKas CBs3b
HEOPraHUYECKUX BEILECTB.

Knaccudpukanys XMMHUYECKMX peakUMid MO pa3iuyHbIM IpHU3HAKaM ([0 YHCIYy M COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTENEHEW OKUCIICHHS
XMMHUYECKHUX 3JIEMEHTOB, 10 0OPaTHMOCTH, 110 YYAaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUECKHUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonatue o ckopocTH XuUMHYecKoW peakuuu. lloHsiTHe 00 OOpaTHMMBIX W HEOOpAaTHMBIX
XUMHUECKUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonarue o xatanuse.
[lonsaTe 0 XMMHUYeCKOM paBHOBecuU. PaKTOPBI, BIUAIOMINE Ha CKOPOCTh XUMUYECKOW PEAKIMU U
I0JIO)KEHHE XMMHUYECKOTO PAaBHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  PEAKLWU, JJIEKTPOHHBIM  OajaHC  OKHUCIHTEIbHO-
BOCCTaHOBUTENbHONH peakuuu. CocTaBleHHE YpaBHEHUH OKUCIMTEIbHO-BOCCTAaHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a SJIEKTPOHHOT 0 OanaHca.

Teopust >MEKTPOIUTHYECKON AMCCOLMALMM. OJIEKTPOJIUTBI M HEIEKTPOJIUTHL. KaTnosl,
aHUOHBI. MexaHU3M JIHMCCOLIMALIMM BEUIECTB C PA3NIMYHBIMU BUJAMH XHUMHUYeCcKoW cBA3H. CTeneHb
nucconuanui. CHUIIbHbIE U c1a0ble 371EKTPOIUTHI.

Peakiium noHHOro oOMeHa. YCJOBUS NPOTEKaHUs peaklUid HOHHOIO OOMEHa, MOJHbIE U
COKpalI€HHbIE WOHHBIE ypaBHEHHUs peakuuil. CBOICTBa KHCIOT, OCHOBaHMl M COJE€W B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHIECKON aucconnanun. KauecTBeHHbIE peakiuy Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEJISMH KPUCTAININYECKUX PEIIETOK HEOPraHNYECKUX BELIECTB — METAJJIOB
u HemeTauloB (TpaduTa M anmasza), CJIOXKHBIX BEIIECTB (XJOpUJa HATpHs), HCCIEIOBaHHE
3aBHUCHUMOCTH CKOPOCTH XMUMHUYECKOW peaKuu OT BO3JICHCTBUS PA3IUYHBIX (PaKTOPOB, UCCIIEJOBAHHE
NEKTPONPOBOJIHOCTH PACTBOPOB BEUIECTB, IPOLIECCA IUCCOLMALMM KHUCJIOT, LIENoYed U coiyie
(BO3MOXKHO HCIIOJIb30BAaHHE BUJIEO MAaTEPHATIOB), TPOBEICHUE OIBITOB, MIUTIOCTPUPYIOLIMX MPU3HAKU
MPOTEKaHUs peaKIuii HOHHOTO oOMeHa (00pa3oBaHHe Ocajika, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OIBITOB, WJIIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peEakuuil (ropeHue,
peakuuu pasyoKEHUs, COENMHEHHUs), paclO3HABAHME HEOPraHMYECKUX BELIECTB C IIOMOILIBIO
KAueCTBEHHBIX PEAKLIUH HA MOHBI, PEILIEHNE SKCIIEPUMEHTAJIbHBIX 3a/1a4.

Hemerayuibl M MX cOeJHHEHHA

OOmiast xapakTepucTUKa rajnoreHoB. OcOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHBIE CTENEHU
okucneHus. CTpoeHne U (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — TaJOr€HOB. XHMHUYECKHE
CBOMCTBa Ha IpuUMeEpe XJopa (B3aUMOJEHCTBUE C METAUIaMM, HEMETAJUIAMHM, ILEJI0YaMHu).



XnopoBogopoa. ConsiHash KUCIOTAa, XMMHYECKHE CBOMCTBA, MOJydeHHE, NMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOJA Ha OpraHU3M uejoBeka. BakHeiline XJIopuabl U UX HaXO0XKJICHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka sjeMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CcTerneHu okucieHus. CrtpoeHue U (U3NYECKHE CBOWCTBA MPOCTBHIX BEHIECTB —
KHUCJIOPOAA U Cepbl. AJUIOTPOIHbIE MOJU(PHUKAIIMYA KUCIOPOJA U Cepbl. XUMHUECKUE CBOMCTBA CEPHI.
CepoBogopoi, cTpoenue, (hu3ndeckue U XUMHUeckrue cBoiicTBa. OKCHIIbI Cephbl KaK MPeICTaBUTENIN
KHCIOTHBIX OKCHAOB. CepHas Kucinora, (¢U3MYeCKUe M XHMHUYECKHE CBoiicTBa (00IIMe Kak
NPEJCTaBUTEINS KJIacCa KHUCIOT M crenupuuecKkue). XUMHUECKUE PEaKlUH, JIeKAllde B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMOoydeHus: cepHo KucioTsl. [Ipumenenune cepHoil kuciaotel. Comnu
CEpHOIl KUCJIOThI, KaueCTBEHHAsi peakiusi Ha cynbdar-uoH. HaxoxaeHue cepsl U €€ COeIMHEHUN B
npupoae. XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIel cpeibl COEAMHEHUSMHU Cephl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEA0TBPAILEHNUS.

OOmas xapakrepuctuka 3ieMeHTOoB VA-rpynnbel. OcCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTETIEHU OKHUCIIEHUs. A30T, paclipOCTpaHEHUE B MPpUpPOJE, (GU3HNUecKue U XUMUYECKUE
cBoiictBa. KpyroBopor azora B mpupoje. AMMuak, ero (u3MYeCKMe W XUMHUYECKHE CBOWCTBA,
noyiyueHue u npuMmenenue. Coau aMMOHMS, UX (U3MUECKUE U XMMHYECKHUEe CBOWMCTBA, PUMEHEHHE.
KagecTBeHHast peaknuss Ha HWOHBI aMMOHHMA. A30THasi KHUCJIOTa, €€ MOoNydyeHHe, (Qpu3ndeckue u
XUMHUYECKHE cBOMCTBa (0OImMe Kak MpeAcTaBUTENsl Kjacca KHUCIOT M cHeuu(uuecKue).
Hcnonb30BaHWe HUTPATOB U COJEH aMMOHHS B KaueCTBE MHHEPAIbHBIX yI0OpeHU. XUMHUUYECKOEe
3arpsi3HEHUE OKPYXKAIOUIeH cpellbl COeIMHEHUIMHU a30Ta (KUCIOTHBIEC AOXKAU, 3arpsA3HEHUE BO3IyXa,
mo4uBEl U BogoéMOB). Docdop, ammorponubie Moaupukamuu Gochopa, Gpusndeckne 1 XUMHUICCKUE
cBoiictBa. Oxcun dochopa (V) u dochopHas kucnora, Quznyueckrue W XUMUUYECKHE CBOMCTBA,
nony4yenue. McnonpzoBanue ¢pocdaroB B kauecTBe MUHEPATBHBIX YI0OpEHUH.

OOmast xapakrepuctuka 3neMeHToB IVA-rpynmel. OcoO€HHOCTH CTpPOEHHs aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHMs. YTJIEepoj, aUIOTPOIHble MOIM(UKAIMM, PAaCIPOCTpPaHEHUE B
npupose, pU3nYecKkue M XUMUYecKue cBoiicTBa. Ajncopobums. KpyroBopor yriepojga B mpupojie.
Oxcuapl yriaepoja, ux (u3nyeckre M XHMHUYECKHE CBOMCTBA, JAEHUCTBHE HA JKUBBIE OPraHU3MBI,
MOJy4eHUEe W TPUMEHEHHe. DKOJOTHYECKHE MpoOJieMbl, CBsi3aHHbIE ¢ okcuaoM yriaepoaa (1V),
TUTIOTE3a TJIO0ATHHOTO MOTEIICHUS KIUMaTa, TapHUKOBBIN 2P deKT. YronpHas KUCIO0Ta U e€ COJIH,
ux (U3NYEeCKUe M XMMHUYECKUE CBOMCTBa, MOJIydeHHE W NpuUMeHeHue. KauecTBeHHasi peakuusi Ha
kapOoHaT-uoHbl. Mcnonb3oBanne kapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIIJIEHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHUYECKHUX BEUIECTBaX KaK O COEIMHEHHUSX Yriiepoja
(MeraH, 3TaH, 3TUJIEH, AllETUJIEH, 3TAHOJ, TJUIEPUH, YKCycHas Kuciota). [IpuponHble HCTOUHUKH
yTJI€BOI0POI0B (Yroib, MPUPOIHBIN a3, HE(PTh), MPOIYKTHI UX nepepaboTku (OEH3MH), UX POJIb B
ObITYy M TpoMbIIIeHHOCTU. [loHATHE O OMOJOrMYecKHM BaXKHBIX BEIIECTBAaX: JKUpPax, Oenkax,
yIaeBoJax — W WX pOJM B KU3HU UeJoBeKa. MarepHalbHOE €IUHCTBO OPraHUYecKHuX U
HEOPraHMYECKUX COEAMHEHUN.

KpemHuuii, ero ¢pusndeckue 1 XMMHUYECKHE CBOMCTBA, MOJydyeHHe U npuMeHeHne. CoeTuHeHus
KpeMHUs B mpupoge. Obume npexacraBieHuss o0 okcunae kpemHus (V) u KpeMHUEBOH KHCIOTE.
CunukaTtel, HMX MHCIOJb30BaHHE B OBITY, B MPOMBINUICHHOCTH. BakHeilline CcTpouTeabHbIe
Marepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eToH. [Ipobmembl OGe3omacHOro
HCII0JIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B TOBCEAHEBHOMN )KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEICHHE
KAueCTBEHHBIX peakUUid Ha XJIOPHUI-MOHBI M HAOIOJIEHHE TMPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NUYECKUe M XHUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COCAMHEHUH (BO3MOXKHO
WCIOJIb30BaHNWE BUJCOMATEPHANIOB), O3HAKOMJICHHE C o0Opas3lmaMu XJIOPHAOB (TaJoreHUI0B),



O3HAaKOMJICHHE C oOpasmamMu cepbl MU €€ COeAMHEHHSIMH (BO3MOXKHO  HCIIOJIb30BaHHE
BUJICOMATEpPHAIOB),  HAOMIOAGHHWE  Tpolecca  OOYyrJMMBaHUS ~ caxapa  IMOA  JACHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YUYCHHE XHWMHUYECKHUX CBOMCTB pPa30aBICHHOW CEpHOM
KHCIIOTHI, NPOBEJCHHE KadeCTBEHHOM peakiuu Ha cyib(ar-uoH W HaONIoJeHHE IMpU3HaKa eé
NpOTeKaHHs, O3HAKOMJICHHE C (M3MYECKHMMH CBOMCTBaMHU a30Ta, (ochopa M HX COCAMHEHUI
(BO3MOXXHO HCHOJIB30BAaHUE BHJICOMATEPUANIOB), 00pa3laMu a30THBIX U (ochHOpPHBIX YHAOOpEHHIA,
MoJIyuyeHue, coonpaHue, paco3HaBaHUE U U3y4YeHUE CBOMCTB aMMHaKa, MPOBE/IeHNE KaUeCTBEHHBIX
peakuuii Ha HOH aMMOHHS U (hocdaT-uOH U U3yUYeHHE MPU3HAKOB UX MPOTEKaHHUs, B3aUMOJCHCTBHE
KOHLEHTPUPOBAHHON a30THOM KHUCIJIOTBI C MEIbI0 (BO3MOXKHO HCIIOJIb30BAaHUE BMJIEOMATEPHAIIOB),
M3yueHHe MOJENeH KpUCTAIUIMYECKHX pPemEToOK anMasa, rpaduta, QymuepeHa, 03HAKOMIICHHE C
MpoLeccoM aAcopOLUMU pacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIIEM H  yCTPOWCTBOM
MIPOTUBOra3a, MoJyuyeHue, coOupaHHe, paclio3HABaHWE M H3YYEHHE CBOICTB YIJIEKUCIOro Tasa,
MIPOBE/ICHUE KAUYECTBEHHBIX pPEaKUUil Ha KapOOHAT M CWJIMKAT-MOHBI M M3Y4YECHUE NPU3HAKOB HX
MIPOTEKAHUs, O3HAKOMJIEHHME C MNPOAYKIMEH CHJIMKATHOM  IPOMBIIUIEHHOCTH, pELIEHUE
SKCIEPUMEHTAIIbHBIX 3a/a4 110 TeMe «BakHeille HeMeTallIbl U UX COCTUHEHUS.

MeTtaJuibl M UX COeIMHEHUS

OO01mas XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJNIOB Ha OCHOBAaHUH UX TMOJIOKEHUS B
Ilepnonnueckoir cucreme xumuyeckux diemMeHToB [[. M. MenneneeBa M CTpOEHHs aTOMOB.
Crpoenne wMertauioB. Meramindyeckass CBsI3b M METaJNIMYecKas KpUCTalsIM4yecKas pemérka.
DNEeKTPOXUMHUYECKUI psii HApsKeHUM MeTaiioB. dusnyeckue 1 XMMUYECKUE CBOMCTBA METALJIOB.
OO6mue crnocoObl monydeHus MeTauioB. [loHATHEe O KOpPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3alUThl UX OT Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUN, OpOH3a) U UX MPUMEHEHUE B ObITY
Y IPOMBIILIEHHOCTH.

[lenouynsle MeTayIbL: MOJIOKEHNE B Ileprogudeckoi cucteMe XuMudeckux aieMeHTos Jl. WM.
MenpeneeBa, CTpOEHHE UX aTOMOB, HaXOXAcHHUE B npupoje. Pusndeckre 1 XMMUYECKHE CBOMCTBA
(Ha mpuMepe HaTtpus U Kanus). OKCUIbl U TUAPOKCUIBI HATPUS U Kanus. [IpruMeHeHne 1enoyHbIX
METAJUIOB U UX COCTMHEHUH.

[IenoyHo3emMenpHble METANIBl MAarHUM M KaJlbLMW: NosiokeHue B [leproguueckoil cucreme
xumuueckux anemeHtoB JI. M. MenneneeBa, CTpoeHHE HMX aTOMOB, HAXOXIEHHE B IPHUPOJE.
dusnyueckre U XMMHUYECKUE CBOMCTBAa MarHus U KaybIus. Bakuelme coeTMHEHUS Kalblus (OKCH]I,
TUAPOKCH, coiiu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnemeHTtoB . WM.
MenpeneeBa, CTpOEHHE aTOMa, HaxOoXkJAEeHHE B mpupoje. dusmdeckne M XMMHUYECKHE CBOICTBa
anmoMuHMS. AM(OTEpHbIE CBONCTBA OKCHJIA U THIPOKCHIA aTFOMUHHUS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nemeHToB /1. . Menneneena,
CTPOEHHME aToOMa, HaxOKJeHHe B Ipupoje. dusnueckre U XMMUYECKHE CBOWCTBA *kene3a. OKCHUIbI,
ruapokcuabl u conu xkenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u MmoyrydeHue.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJIEHHE C 00pa3llaMHd METAJUIOB M CIUIaBOB, UX (PU3MYECKMMM CBOWCTBAMH, U3y4YEHHE
pe3yabTaTOB KOPPO3UH METAUIOB (BO3MOXKHO MHCIOJIb30BaHHME BHIEOMATEPUANIOB), OCOOEHHOCTEH
B3aMMOJICHCTBHS OKCUIA KaJbIIMs U HATPHS C BOJOM (BO3MOXKHO MCIOIb30BAHUE BHIEOMATEPUAIIOB),
UCCIIEIOBaHNE CBOMCTB >KECTKOM BOJABI, Ipoliecca TOpEeHUs jkKejae3a B KHUCIOpoAe (BO3MOXKHO
UCIOJIb30BaHNE BUIEOMATEPHUATIOB), MPHU3HAKOB MPOTEKAaHUs KAYECTBEHHBIX pEaKIUi Ha HOHBI:
MarHusi, KaJblus, ATFOMUHYS, UHKa, xkene3a (I1) u xenesa (111), menu (1), Habnronenue u onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMHU HATpUA, Kajdus U KaJlblus (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCJeI0BaHUE aM(pOTEPHBIX CBOWCTB THAPOKCHAA aTIOMUHUS U TUIPOKCHUIA
LIMHKA, pEeHIEHUE IKCIIEPUMEHTAJIBHBIX 33/1a4 0 TeMe «BakHelre MeTauibl U UX COCIUHEHUSD.

XuMHA U OKpYKaOLIas cpeaa



BemectBa u marepuansl B NOBCEIHEBHOM XW3HM 4YeEJNOBEKA. be3omacHoe HCnosib30BaHUE
BEIIECTB U XUMUYECKHX peakiuii B ObITy. [IepBas HOMOIIb MPH XUMUYECKUX 0KOTaX M OTPABICHUSX.

XUMUYeCcKoe 3arpsi3HEHUE OKpY»Karoulel cpeabl (MpeaenbHas IOMyCTUMAash KOHIICHTpAIUs
BemecTs, ganee — [1/1K). Ponbs xumMun B perieHur 3KOJIOTHISCKUX TIPOOIIEM.

Xumuueckuii IKcnepumenm:

M3Yy4YCeHHE 00pa3loB MAaTEPUAIOB (CTEKIIO, CIIJIaBbI METAJLIOB, TOJIMMEPHBIC MAaTEPUAJIBI).

Meosicnpeomemmnvwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUH XUMHH B 9 Ki1acce OCYyILECTBIISIETCS Yepes
WCIOJIb30BaHUE Kak OOIIMX eCTECTBCHHO-HAYYHBIX TIOHSATHUH, TaK W TIOHATUH, SBIISIOIIAXCS
CHUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ue ecTecTBEHHO-HAY4YHbIC MOHSATHS: HAay4yHBIH (DaKkT, rumoresa, 3aKOH, TEOpUs, aHAJIM3,
CUHTE3, KaccuuKaIus, NepuoIn4YHOCThb, HAOII0JeHIE, SKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHHE,
MO/JIETIb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHUS, MATEPHAIIBI.

®dusmka: wmarepusi, aToM, OJJIEKTPOH, TMPOTOH, HEUTPOH, HOH, HYKIUI, H3OTOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsijl, IPOBOJHUKHU, OJYIPOBOJHUKH, TUIIEKTPUKH,
(OTORIEeMEHT, BEIIEeCTBO, TeNO, O0bEM, arperarHoe COCTOSHUE BellecTBa, Tra3, pacTBOp,
PacTBOPUMOCTD, KpUCTAITNYeCKas peméTka, CIiiaBbl, (pU3NUeCcKre BEIUYUHBI, UHUIIBI H3MEPEHUS,
KOCMHMYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: Qortocunres, npixanwe, Ouochepa, SKOCHCTEMa, MHHEpAIbHBIC YHAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJIE3HbIE UCKOMaeMble,
TOIUIMBO, BOJIHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBLI 110 XUMHUH HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE ~ pe3yibTaThl OCBOEHHS MPOTPaMMBl  OCHOBHOTO  0OmIero  00pa3oBaHUs
JIOCTUTAIOTCSL B XO7€ OOY4eHHs] XMMUU B €IMHCTBE y4eOHOH M BOCIIUTATEIHLHON NIESATEINBHOCTH B
COOTBETCTBUH C TPAAMIUOHHBIMH POCCHUCKUMH COLMOKYJIBTYPHBIMH M JIyXOBHO-HPaBCTBCHHBIMH
[CHHOCTSIMH, TPHUHSATHIMH B OOIIECTBE TNpaBHJIaMH W HOPMAaMH TIOBEJCHUS M CIOCOOCTBYIOT
MPOIIeCCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLUATIM3AINN 00yJarOIIXC .

JIMYHOCTHBIE  PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIUXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3UTHBHBIX [IEHHOCTHBIX OPUCHTAIIMI M PACIIUPEHHE OIBITA ISATEIBHOCTH Ha €€ OCHOBE,
B TOM YHKCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCTIUTAHHUS:

[IEHHOCTHOTO OTHOIIEHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HMCTOPUYECKOMY W HAyYHOMY
HACJICMI0, TMOHMMAHWS 3HAUCHHS XHMHYECKOW HAYKH B IKU3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BIAJIETh JOCTOBEPHOW HH(MOpMANUel O MepeoBbIX TOCTIKCHHUSX U OTKPBITHAX
MHPOBO U OTEUECTBEHHOH XMMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOMCTBE MUpa
o011ecTBa;

2) rpasKIaHCKOr0 BOCIIMTAHMSA:

NPEJCTABICHNAS O COLMANbHBIX HOPMax M IIPaBWIaX MEXKIHYHOCTHBIX OTHOLICHHH B
KOJUICKTHBE, KOMMYHHKaTHBHOMN KOMIIETCHTHOCTH B 00LIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeI0BAaTEIbCKON, TBOPYECKOM M JAPYIMX BHAAX JIEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JEATEIBHOCTU IPH BBINOJHEHUH Y4YEOHBIX, MMO3HABAaTEIbHBIX 3ajad,
BBIIIOJIHCHUH XMMHYECKUX OKCIICPUMEHTOB, CO3JaHHU YYEOHBIX IPOEKTOB, CTPEMIICHUS K
B3aMMOITIOHMMAHHIO W B3aWMOIIOMOIIM B IpOLECCe 3TONW Y4eOHOW JesTeNbHOCTH, TOTOBHOCTH



OLICHMBATh CBOE MOBEJIEHUE U MOCTYIKH CBOUX TOBAPHILEH C IMO3ULUU HPABCTBEHHBIX U IIPaBOBBIX
HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'O TIO3HAHUSL:

MHPOBO33PEHUECKHE MPECTABICHUS O BEIIECTBE U XMMHUUYECKOW PEaKLUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAayKM M COCTAaBISIOLIUME OCHOBY MJI IOHUMAaHHUS CYIIHOCTH
HAyYHOH KapTHHBI MHUpA, MPEJCTAaBICHHUSA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS MPHUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOIHOMN CPeIoil, O POJIM XMMHUU B TO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HANpPABJICHHBIE HAa IIOJYyYEHUE HOBBIX 3HAHUUW IO XHUMHH,
HEOOXOoAUMBIE Uil  OOBSICHEHUS HAONIONAeMBIX TIPOLECCOB M SIBICHUH, IO3HABAaTEIbHOM,
MH(POPMALIMOHHON M YUTATENIBCKOW KYJIbTYpPbI, B TOM YHCIIE HaBBIKOB CaMOCTOSATEIBHON pabOTHI ¢
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHMTEpPaATypoHl, JOCTYINHBIMH TEXHHUUYECKUMHU CpEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHIA;

UHTEpEC K OOYYEHHUIO0 W TO3HAHMIO, JIOOO3HATENBHOCTh, T'OTOBHOCTH U CIIOCOOHOCTH K
caMo00pa30BaHHIO, MPOCKTHOH W HCCIEAOBATEIBCKOW JEATEIFHOCTH, K OCO3HaHHOMY BBIOODY
HaIMpPaBJIEHHOCTH U YPOBHS 00y4YEHUS B JajbHEHIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIEHHS K CBOEMY 3[I0POBbIO, YCTAHOBKU Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHME TOCIEICTBUN U HEMPUATUE BPEAHBIX IPUBBIYEK (YIIOTPEOICHUS
QJIKOTOJII, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOIEHHS TMpaBUi OE30MacHOCTH MpH
oOpallleHuU ¢ XUMUYECKIMH BEIIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS S

UHTEpEC K MPAKTUUYECKOMY HM3YyUEHHUIO Mpodeccuil M Tpyna pa3iudyHOIro pojia, yBaKEHUE K
TPYAy U pe3ysibTaTaM TPYAOBOH AESTEIbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS NMPEIMETHBIX
3HaHUI N0 XMMHHU, OCO3HAHHBIN BBIOOP MHAMBUIYAIIbHOM TPAEKTOPUU MPOJOKEHHUST 00pa30BaHUs C
y4€TOM JIMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XUMHH, OOIIECTBEHHBIX WHTEPECOB H
MOTpeOHOCTEH, yCIemHON MPOPECCHOHATIBHON JEATEIHPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBAThCS B MPOPECCHOHAIBHON CpeIe;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTUYECKU I1eJIecCO00pa3HOe OTHOIIEHHE K TMPHPOJIe KaK HCTOUYHUKY XH3HM Ha 3eMile,
OCHOBE €€ CyILEeCTBOBAaHUS, NMOHMMAHHE LIEHHOCTH 370pOBOro M Oe3omacHOro obOpasza >KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (DU3MUECKOMY U MCHUXUYECKOMY 370POBbIO, OCO3HAHHE
LIEHHOCTH COOJIIOJICHUsI MpaBHJl O€30MacHOr0 IMOBEIEHUS MpHU paboTe C BEIleCTBaAMM, a TAKKE B
CUTYaLUAX, YTPOXKAIOLIUX 310POBBIO U KU3HU JIIOJIEH;

CHOCOOHOCTH TPUMEHSTHh 3HAHMS, MOJydaeMble MPH W3YYEHUHM XMMHH, JJI pEelIeHHs 3a/1ad,
CBA3AHHBIX C OKPYXKaroLeH MPUPOIHON CPEOH, JJIsl MOBBIIIEHUS YPOBHS SKOJIOTUYECKON KYJIbTYpHI,
OCO3HaHMA TJI00AIBHOIO XapakTepa 3KOJOTMUYECKUX MpoOJjeM W MyTed MX peleHHs MOCPeICTBOM
METOJIOB XMMHH, 3KOJOTUYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOACTBOBAThCS UM B ITO3HABATEIILHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MeTampeaMETHBIX pe3yJabTaTOB BBIICNAIOT 3HAUYUMbIE [UIS  (OPMHPOBAHUS
MHUpPOBO33pEHUsI OOIIeHAyYHbIE MOHATHS (3aKOH, TEOpus, NPUHIMI, THUIOTe3a, (akT, cucrema,
MPOLIECC, AKCIEPUMEHT U JpYroe.), KOTOpble HCHOJb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4E€OHBIX
IpeaMeTax U MO3BOJIAIOT HAa OCHOBE 3HAHUI M3 3TUX NMpEeAMETOB (OPMHUPOBATH IMPEICTABICHHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHUpPA, U YyHUBEpCalbHble YydeOHbIE AEWCTBUS (TO3HABaTEIbHBIC,
KOMMYHUKATHBHBIC, PETyJISTUBHBIC), KOTOpPhIE O0ecrneunBaoT (POPMHUPOBAHHUE TOTOBHOCTU K
CaMOCTOSITETbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU JAesITENbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JIorHyecKkue AeucTBHA:



YMEHUS HCIIOJIb30BaTh MPUEMBI JJOTMYECKOTO MBIIIICHHS TP OCBOCHUM 3HAHHWM: PacCKpHIBATh
CMBICIT XUMHUYECKUX TMOHATUN (BBIIENATh UX XapaKTepPHbIC MPU3HAKU, YCTAaHABINBATh B3aUMOCBS3b C
APYTUMH TOHATUSIMH), MCIOJB30BaTh IOHATHS IJIi OOBACHEHMs OTIENbHBIX (DAKTOB U SIBJICHUH,
BbIOMPATh OCHOBAaHUS M KPUTEPUM I KIACCU(PUKAIMM XMMHUYECKMX BELIECTB M XUMHUYECKHX
peaKIuii, yCTaHABIMBATh NMPHUYMHHO-CIICACTBEHHBIC CBA3M MEXKAY OOBEKTAaMH H3YyUCHHs, CTPOUThH
JIOTHUECKUE PACCYXKICHUS (MHAYKTUBHBIC, JEIYKTHBHBIC, IO AaHAJOTHM), JeNaThb BBIBOABI H
3aKIIIOYEHUS;

YMEHUE NIPUMEHATh B IPOLIECCE IO3HAHUS MOHATHS (IIPEIMETHbIE M METalpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENHM, HCIOIb3yeMble B XHMHUH, MpPeoOpa3oBHIBAaTh HIMPOKO
INPUMEHSIEMBIE B XMMHUHU MOJEIbHBIC MPEICTABICHUS — XMMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA),
XUMHYecKas GpopMmylia U ypaBHEHHE XUMUYECKOH peaklui — MPH peIIeHUH Y4eOHO-TI03HaBaTEeIbHbIX
3aja4, ¢ y4€TOM 3TUX MOJEJbHBIX INPEICTABICHUHN BBIABIATh U XapaKTEpU30BaTh CYILECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHUYECKHX BEUIECTB M XUMUYECKUX PEAKIMM, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, NPUYMHHO-CJICICTBEHHBIC CBS3M M TPOTUBOPEYHs B HM3YYaeMBIX MpoIeccax H
SIBJICHUSX.

Ba3oBble ncciegoBaTebcKue 1elCTBUS!

YMEHHE HMCII0JIb30BaTh IOCTABJICHHbIE BOIPOCH! B KAUeCTBE MHCTPYMEHTA [TO3HAHHUS, a TAK)KE B
KayecTBE OCHOBBI Il (JOPMHPOBAHUSI THUIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

npuoOpeTeHue OomblTa IO IJIAHWPOBAHUIO, OpPraHU3allMd M IPOBEACHUI0 YYEHHUYECKHX
HKCIEPUMEHTOB, YMEHHUE HAOII0JaTh 3a XOJOM IpOLecca, CaMOCTOSITEIBHO MPOTHO3MPOBATH €rO
pe3ynbTar, (opMmynupoBaTh O00OOIIEHHS € BBIBOABI IO pE3yJIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHMSI, COCTABIIATH OTYET O MIPOJICTAHHON padoTe.

Padora ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U WHTEPHPETUPOBATh MH(POPMALUIO PA3IMYHBIX BHJIOB U
dbopM mpencTaBieHUs, IMOMy4yaeMyl0 M3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JIUTepaTypa
XUMHAYECKOTO COJIEpKaHMs, CIPaBOYHBIC MOCOOMs, pecypchl MHTepHETa), KPUTHYECKH OIICHWBAThH
MIPOTHUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE MPUMEHSATh pa3jInYHble METOJbl W 3alpoChl MPU MOMUCKE W 0TOOpe MH(pOpMalUH U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJWMBIX IJISi BBIMIOJHEHUS y4eOHBIX W TMO3HABATENBHBIX 3a]ad
OTIPENIENIEHHOTO THIA, TPUOOPETEHHE OmbiTa B 00JAaCTH WCIOIB30BaHUS WH(GOPMAIIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJIEHUE KyJIbTYpOW AKTUBHOI'O HCIIOJIb30BAaHUS pa3IMYHbIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BRIOUPATh ONTUMAIIBHYIO (hOpMY IpecTaBIeHHs MH(DOpMaIuu
Y WUTIOCTPUPOBATh pelIaeMble 3a/a4i HECIOKHBIMU CXEMaMH, AHarpaMMaMH, TpyTUMHU (hopMamu
rpauKy U UX KOMOMHAITUSIMU;

YMEHHE HCIOJb30BaTh M aHAIM3UPOBAaTh B IMpoliecce Y4eOHOM M HCCIEeI0BaTEIbCKON
JesITeTbHOCTH MH(POPMAIIUIO O BIUSHUM IPOMBIIIJIEHHOCTH, CEIbCKOT0 X03s5iCTBa U TpaHCIOpTa Ha
COCTOSTHUE OKPYKAOIIEH MPUPOTHON CPEIbI.

KomMyHHKaTHBHbIE YHHBepPCAJIbHbIe Y4eOHbIE 1€l CTBHA:

YMEHUS 3a/laBaTh BOMPOCHI (B X0/€ Juaiora u (WIn) JTUCKYCCHH) IO CYIIECTBY 00CYXIaeMOi
TeMBbI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHHO BHIIOIHEHHS MTPEIOKEHHON 3a1a4H;

YMEHUS TPEJCTABIATh TOJTYYCHHBIC PEe3yIbTaThl TIO3HABATEIILHOW NEATEITHHOCTH B YCTHBIX H
IUCbMEHHBIX TEKCTAX; A€aTh MPE3CHTALUIO PE3YJIbTaTOB BBHIIOJHEHNUS XMMHUYECKOIO SKCIIEPUMEHTA
(;mabopaTopHOro oOIbITa, J1a00paTOPHOM pabOTHl MO HMCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

yYMEHHUsI y4yeOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOH I03HABaTEIbHOM U
HCCIIEI0BATENbCKON AEATENbHOCTH IIPU PELICHUN BO3HUKAIOMUX MPOOJIeM Ha OCHOBE y4éTa OOIIuX
MHTEPECOB M COTJACOBaHMS MO3UIMNA (0OCYKIeHHS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,



KOOPJAMHALIMS COBMECTHBIX JIEUCTBHM, ONpEIesIEHHe KPUTEPUEB IO OLIEHKE KayeCTBA BBITOJIHEHHOU
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOSITEJIbHO ONPEACNSATh ILENN JESITEIbHOCTH, IUIAHUPOBATh, OCYIIECTBIIATD,
KOHTPOJIHMPOBATHh U TIPU HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JACSITEIHLHOCTD, BEIOMPATh Hanbolee
3¢ (heKTHBHBIE CIIOCOOBI pelieHMs YIeOHBIX U TIO3HABATEIBHBIX 33714, CAMOCTOSTCIILHO COCTABIISITH
WA KOPPEKTUPOBATh MPEJIOKEHHBIA aJIrOpUTM JCHCTBUN TPU BBINOJIHEHUM 33JaHUM C Y4ETOM
MOJTYYEHUSI HOBBIX 3HAaHUM 00 HU3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATH
COOTBETCTBHE MOJYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM 11€JIM, YMEHHE UCIIO0Ib30BaTh U aHAIM3UPOBATh
KOHTEKCTBI, MIPEJIaraeMble B YCJIOBUU 33JIaHUM.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMETHBIX PE3YJNbTATOB 10 OCBOSHHUIO 00s3aTEIIBHOTO  COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW  (¢enepanpHOil  pabodeld  MporpaMMol, BBIACISIOT: OCBOCHHBIC
00yJaroIUMUCS HAYYHbIC 3HAHWS, YMEHHS U CIIOCOOBI JCHCTBHM, CHICIIM(PUICSCKHIE I IPSIMETHON
obnactu «XHUMHS», BHUABI JEATEIHHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETaIHH,
peoOpa30BaHUIO U TPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX M HOBBIX CUTYaIlUsX.

K konmy oOyuenuss B 8 kiacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpakaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMEHUH:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUI AJIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJHOPOIHASI K HEOTHOPOIHAS ), BAICHTHOCTb,
OTHOCUTEJIbHASA aTOMHAsl U MOJIEKYJIIpHAsl Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs
Macca, MaccoBas JI0JIsI XMMHYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJIb, dJIEKTPOOTPHUIIATETLHOCTh, CTETICHh OKUCJICHHS, XUMUYECKast
peakius, KjJacCupUKaIUs PeaKIuid: peakiiui COSIMHEHUS, PEAKIIUN Pa3I0KEHUSI, PEaAKIIHH
3aMelIeHHs, peakiui oOMeHa, 9K30- U IHIOTEPMUYECKUE PeaKlluu, TeTIoBoi 3 (eKT peakiumy,
SJIPO aTOMa, NIEKTPOHHBIN CIIOM aToMa, aTOMHAast OpOUTAlIb, PaInyC aTOMa, XUMHYECKas CBA3b,
MOJISIPHAS ¥ HETIOJISIpHAs! KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBas JI0JIsI BEIIeCTBA (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

® JUUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUUECKHUX MOHATUN U IPUMEHSTH 9TH TIOHITHS TIPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHU;

® JCIOJIb30BaTh XUMHYECKYIO CHMBOJIMKY JIJIsl COCTaBJICHUS ()OPMYJI BEIIECTB U YPAaBHEHHI
XUMHYECKUX PEAKIIUI;

®  OMNpeaeIsITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, PUHAICKHOCTh BEIIECTB K OMPENeIEHHOMY KIIAcCy
COeMHEHMH 10 hopMyaM, BUI XUMHUUECKON CBSI3U (KOBAICHTHAS M HOHHAS) B HEOPTaHUYECKHUX
COCIMHCHHUSX

e packpbiBaTh cMbich leproanueckoro 3akona J[. 1. MenzeneeBa: 1eMOHCTpUPOBAThH HOHUMaHUE
MEPUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKUX DJIEMEHTOB OT MX IOJIOKEHHUS B
[Tepunoandeckoii cucteme, 3aKOHOB COXPaHEHUST MACChI BEIIECTB, ITOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HHsI, 3aKOHa ABOrapo;

® ONMCHIBATH U XapaKTEPU30BaTh TaOMHuHyIo popmy Ileproaudeckoit CUCTEMbI XUMUUYECKHIX
AJIEMEHTOB: Pa3InyaTh MOHATHUS «TJIaBHas moarpynmna (A-rpynmna)» u «mnodounast noarpymma (b-
TpymIma)», Majabie U O0JbIINE TIEPUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIE HMEIOTCS B Ta0JIUIIe
«ITepuoamyeckas cucrema xumuueckux 3yemMeHToB J1. 1. MenaeneeBay ¢ 4uCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XUMHUUYECKHX JIEMEHTOB (COCTaB U 3apsj spa, ooIee
YUCJIO AJIEKTPOHOB U PACHpeIeNICHUE UX MO IEKTPOHHBIM CIOSIM);

e KJIacCH(UIMPOBATH XUMUYECKHE AIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUECKHUE PEAKITIU
(0 YMCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIUIOBOMY YD PEKTy);



XapaKTepu30BaTh (OMUCHIBATh) O0IINE XMMHUECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/1asi ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPaBHEHUN COOTBETCTBYIOIIHNX
XUMHYECKUX PEAKIIUI;
MIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'0 COCTAaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSX;
BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIIO
XUMHYECKOT0 3JIEMEHTA 10 (hOpMyJie COSTMHEHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI [0 YPABHEHUIO XUMUYECKOMN peaKIuu;
MIPUMEHSATH OCHOBHBIE OIEPALIMU MBICIUTEIBbHON JEATEIbHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIe, CUCTEMATH3AIHIO, KiIacCU(UKAIINIO, BHISIBICHUE PUYMHHO-CIIEICTBEHHBIX CBSI3eH
— JJI U3y4YEHHUS CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIMi, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJIETUPOBAHHE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIeIOBATh MPaBUJIaM TMOJIb30BAHUS XUMUYECKON TTOCYI0N 1 TAO0OpaTOPHBIM 000PYI0BaHUEM, 2
TaKKe IIPaBHJIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMH T10 BBIITOTHCHHIO
1a60PaTOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BoOpo/Ia M KUCIOPO/a), IPUTOTOBICHUIO PACTBOPOB C OIpeIeIEHHON MacCOBOH JI0Iei
pacTBOPEHHOTO BEILIECTBA, IFIAHUPOBATH U IPOBOJAUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB IEIOUYEH U KUCIOT C MOMOIIBIO0 HHIUKATOPOB (JIAKMYC,
¢denondranenH, METUIOPAHK U IPYTHE).

K koH1y 00y4enus B 9 kiiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JOJKHBI
OTpaXkaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIINXCS YMEHUI:
PacKpbIBaTh CMBICII OCHOBHBIX XUMHUUYECKUX MTOHATUN: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTUOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATEIBHOCTD, CTENIEHb OKUCIIEHUS, XUMUYECKAsl PEAKLIHsl, XUMUYECKas CBSI3b,
TETI0BOM 2(PPEKT peakinu, MOJIb, MOJISIPHBIN 00BbEM, PACTBOP, ANMEKTPOIUTHI, HEITEKTPOIIHTHI,
ANEKTPOIUTHYECKAS TUCCOIHMAIINS, PEAKIITH HOHHOTO 0OMEHa, KaTalnu3aTop, XUMHUECKOe
paBHOBecHE, 00paTUMbIEe U HEOOPATUMBIE PEAKIIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEIHLHBIE
pEeaKurH, OKUCIUTEL, BOCCTAHOBUTENL, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
amM(pOTepHOCTh, XMMHUUYECKas CBSA3h (KOBAaJICHTHASI, NOHHASI, METAITUYECKas ), KpUCTAIIIMYECKast
peléTKa, KOPPO3Usl METAIUIOB, CIUIABBI, CKOPOCTh XUMUUYECKON PEAKLIMU, IIPEIEITIBHO
nonyctuMmas konueHTpanus [1JIK Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBS3b OCHOBHBIX XUMUYECKUX MOHATUNA U IPUMEHATH ITU MTOHATHS TIPU
ONMCAaHHNM BEUIECTB U UX MPEBPAIICHU;
HCIIOIh30BaTh XUMHUYECKYIO CHMBOJIUKY TSI COCTaBIICHUS (JOPMYJT BEIIECTB M YpaBHEHU
XUMHYECKUX PEAKIINI;
ONPEACIISITH BAICHTHOCTh U CTENIEHb OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOrO COCTaBa, MPUHAJIC)KHOCTh BEIIECTB K OMPEACIEHHOMY KJIacCy COCIMHEHUH 10
dbopMynaM, BUI XUMHUYECKOW CBSA3M (KOBAJICHTHAS, MOHHASI, METAILTHYECKAasi) B HEOPTaHUUECKUX
COCIMHEHMSX, 3apsijl HOHA 10 XUMUYECKOH popmyIie, XxapaKkTep cpebl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COCAMHEHUN, TUM KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BENIECTBRA;
packpbiBaTh cMbIca [Iepuoguueckoro 3akona /. 1. Menneneesa U 1eMOHCTPUPOBATH €TI0
MMOHMMAaHKE: OMHICHIBATh U XapaKTepU30BaTh Tabnuunyto popmy Ilepnoanueckoil cucteMsl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJ1aBHAs noArpynna (A-Tpynmna)» u «1modoyHas
noarpynna (b-rpymnmna)y», maneie u 60bIIMe TIEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B IEPUOANYECKOHN TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij Aapa, oOlIee YUCIO JIEKTPOHOB U paciipe/ie]ieHHe X
IO 3JIEKTPOHHBIM CJI0SIM), OOBSICHITH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB JIEMEHTOB



U UX COEIMHEHUH B MpeesiaX MaJbIX IIEPUOI0B U IIIaBHBIX MOATPYIII C YYETOM CTPOEHUS UX
aTOMOB;

KJ1acCU(UIIUPOBATh XMMUYECKHE HJIEMEHThI, HEOPraHMUECKUE BELIECTBA, XUMUYECKHUE PEAKIIUU
(110 YMCIly M COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3P (deKTy, 1o
W3MEHEHMIO CTETEHEH OKUCIIEHUS! XUMUUECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIICHU(PHUECKUE XUMHUUECKUE CBOMCTBA IPOCTHIX U
CJIOXKHBIX BEILECTB, IOATBEPKAAsS ONIMCAHUE IPUMEPAMHU MOJIEKYJISIPHBIX M MOHHBIX YpaBHEHUHN
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTHYECKON JUCCOLMALIMY KUCIIOT, IIEJI0OUEH U COJIEH, IIOJIHBIE U
COKpaIlEéHHbIE YPaBHEHUS pEaKkIii HOHHOTO 0OMeHa, ypaBHEHHS PEAKIUM, TOATBEPKIAFOIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BELLIECTBAMH PA3JIMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUN IOCPEACTBOM COCTABICHUS
3JIEKTPOHHOTO 0ajaHca 3TUX PEAKIIMMI;

IIPOrHO3UPOBATh CBOKWCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOYKHOCTH NPOTEKAHUSI
XUMHUYECKUX MPEBPAILIECHU B PA3IMYHBIX YCIOBHUSAX;

BBIUUCIISATH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BELIECTB, MACCOBYIO JI0JIO
XMUMHYECKOI'0 3JIEMEHTA 110 (OpMYJie COEMHEHUS, MACCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM PEaKLnN;

co0Jr01aTh MpaBUJIa MOJIb30BAHUSI XMMUYECKOM MOCYA0H 1 1a00paTOpPHBIM 000pyIOBaHUEM, A
TaKe MpaBuiia 0OpalleHus ¢ BEIIeCTBAMH B COOTBETCTBUHU C MHCTPYKIUSAMU IO BBIITOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yTiIeKucioro rasa);

MIPOBOAUTH PEAKIUU, MOATBEPHKAAIOIINE KaYECTBEHHBIN COCTAaB Pa3IMUHbIX BEIIECTB:
pacrno3HaBaTh ONBITHBIM ITYTEM XJIOPH-, OpOMUJI-, HOAUI-, KapOOHAT-, pocdar-, CUIMKaT-,
Cynb(at-, FTUIPOKCUI-UOHBI, KATHOHBI aMMOHUS M HOHBI M3YYEHHBIX METAIJIOB,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

IIPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTEIBHOMN IEATENbHOCTH — aHAIN3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATH3alIMIO, BbISIBIICHHE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEeHUs
CBOMCTB BEILIECTB M XUMUYECKUX PEaKIUi, €CTECTBEHHO-HAYUHbIE METO/IbI IO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbIe IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 9 bubmuoreka [IOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

' peaxiuu https://m.edso0o.ru/7f41837c

Hroro o pasneny 20

Pa3nen 2. BaskHeiimme npeacTaBuTe/ Il HEOPraHUYECKUX BeleCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 3 1 bubnmorexa LIOK

' Y COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnunoreka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEIIbHBIC PEAKIIUU
bubnunoreka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 bubmorexa LIOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NMPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuoreka [IOK
' snementoB VIIA-rpymisl. [anoress: https://m.edso0.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 aseMeHTOB VIA- mel. Cepa u eé 6 bubmmorexa [TOK
' TPYTIRL L€p https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LIOK
' PYHHBL ’ P https://m.edso0.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 bubmorexa [IOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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 X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edsoo.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasnen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Kontpoabubie IIpakTuyeckue
n/n Bceero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padbora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PHUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
6 A 1
TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOXKHBIE BEIIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas popmyia. BameHTHOCT https://m.edsoo.ru/ffod2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsE Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
» N P https://m.edso0o0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [TOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmmorexa [OK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tomydyenne u coOnpaHue KHCIOpoaa Bubmmorexa LHOK
yi . p poaa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 du3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KHUCITIOTaX U COJISIX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)»

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
0 MY https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LHOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuid. [lonsitue 006 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputenb. HacklilieHHBIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MH;CCOBaﬂ bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponsHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcHIbl: COCTaB, KJIacCU(UKAIU, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnyueHne u XUMHYECKUE CBOKCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,

46 CHOCOéBI: OJI )eHI/I}I XI/IMI/I‘IZ(I::)KI/IG bubmorexa HOK

. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue

47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»

48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eHNE U CHCTEMATH3AIINS 3HAHUI

= . https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/OII/I‘-ICCKI/IX 9JIECMEHTOB l(?IOHﬂTI/Ie 0 bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTpOOTPULIATEILHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 nosipHas XMMU4eCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETONsIpHAs XUMHUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 (TemeHb OKHCICHHS https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucnIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonrtponsHas padora Ne4 o reme bub6nuorexa [IOK
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«CtpoeHue aroma. XUMUYECKasI CBS3b

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu’ https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3anus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
CcUCTEMaTU3alus 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoanueckuii 3aK0OH.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBSI31 U THUITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/iesioB Kypca 8 Kjacca»

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
ITonsiTHE O CKOPOCTH XUMHYECKOU

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
P ] https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM paBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuiabHbIEe U ci1a0bie buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
P peart https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAHUI B CBETE IPEACTABICHUN bubmmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHNUI 00 bubnmorexa LHOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
14 TTousTie o runponze coien bubmmorexa HOK
s https://m.edsoo.ru/00add9d4
15 O0o00mIeHNe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTuyeckas padora Ne 1.
16 «Perenue sxkcnepuMeHTATBHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIIMH B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p P https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

https://m.edsoo.ru/00ade104

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tomy4yeHne CONISTHON KUCITOTHI bubmorexa LHOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB JIaH B N30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnunorexa [JOK
du3HYecKre U XMMHUYECKUE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcunsl cepol. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas XxapakTepuUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOTYyYEHUE U bubmorexa OK
- OV https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTuueckas padora Ne 3 o Teme
30 «[Tonydyenne aMMuaKka, U3y4eHHE €ro bubmmorexa [JOK
. i Stk https://m.eds00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 oOpeHuil. XuMHU4YeCcKoe bubmorexa LHOK
yAODP ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY KaloIel cpebl
COETMHEHUSIMU a30Ta
®ochop. Okeun dpocdopa (V) u

33 (poc;)o pHa;I Kch((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmmorexa [OK

p o https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIBI https://m.edso0o.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu i 2e1 EI/ISI/II‘)—IGCKII)/IG Y XUMHUYECKHUE bubmmorexa [JOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

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



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

DKOoJIOrH4YecKre mpoodIeMsbl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHas Kuciora u € coiu bubmmorexa LIOK
https://m.eds00.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPTaHMYECKUX BEIIECTBAX KaK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemunii u ero coeuHeHUs bubmmorexa LOK
P https://m.edso00.ru/00ae080a
[IpakTuyeckas pabora Ne 5. Pemenue

41 AKCIIEPUMEHTAIIbHBIX 3a/1a4 110 TEME bubnmnorexa [JOK
«BaxHeie HEeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Mertannuueckas CBsI3b U bubmuorexa [JOK
METaJUTNYECKast KpUCTAIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nyecKue CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAIIIIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psift

HaIPSKEHUN METaJNIOB

https://m.edso0.ru/00ae1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa LIOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEarcHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIIIOB buGnnorexa LIOK
PP https://m.edso0.ru/00ael1278
bubmuorexa [JOK
47
[lernoumsie meraueI https://m.edsoo.ru/00ael4b?2
48 OKCHUJIbI U TUAPOKCHUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b?2
49 [IlenoyHO3eMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
o 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[Ipaktrueckas padbota Ne 6 o Teme
53 "XEcTKOCTh BOABI 1 METOIEI €€ bubmmorexa [TOK
Y 8 8 https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmorexa [IOK
54 A 7
TTOMHHIH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBOMCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMAPOKCHU/IBI U COJIU JKEle3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCIMHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
50 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BbIXOJa MPOIYKTa
peakuuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COEZMHEHUS
63 BemectBa 1 Marepuansl B bubnuoreka [IOK
IIOBCEIHEBHOU KU3HU UeJI0BEKa https://m.edso0.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKPYXKAaroIle cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso0.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTtn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMAaTHU3alus 3HAaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOANWYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

Xumus. 8 knacc/I"abpuensu O.C., OctpoymoB WN.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
, I3marensctBo «IIpocBerieHue;
Xumus 8§ knace: yueonuk O.C.I'abpuensia.-3-¢ uzj., nepepad.-M.: poda, 2014.

METOAUYECKHUE MATEPHUAJIbI JJIA YUYUTEJA

Tabpuenam, O. C. Xumusl. § kinacc: yueOHHK A1 0011eo0pa3oBarenbHbIX yupexkaeHuit O.
C. TI'abpuensn. -M.: [poda, 2007.

CbopHuk MaTepuaioB Mo peanu3aiuu GpeneparbHOro KOMIIOHEHTa rOCYAapCTBEHHOTO
cTaHjapTa ob1ero oopasoBanus B 001eo0pa3zoBaTeNbHBIX yupekaeHusIX Bonrorpaackoit
obnactu -Bonrorpan: Yuutens, 2006.

Tabpuenan, O. C. Xumus. 8 kjacc: KOHTPOIbHBIE U TpoBepouHbie padoTsl O. C.
IMabupuensu u ap. - M.: Jlpoda, 2003.

TI'abpuenan, O. C. Xumus. 8 knacc: padbouas rerpajp Kk yueOHuKky O. C. I'abpuensna O. C.
I'abpuensn, A. B. SflmykoBa. - M.: JIpoga, 2007.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET

MynbTuMeaniTHBIE 00pa30BaTEeIbHBIE PECYPCHI.
http://www.chemnet.ru

[azera «Xumusa» U callT 11 yuutens «51 uay Ha ypok xumumy» http://him.1september.ru.

Enunas xomrekuus LIOP: Ipenmernas xomtekius «Xumus» http://school-
collection.edu.ru/collection/chemistry. http://rushim.ru/books/books.htm.

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepPHAJIOB 10 XMMHUH Ha moptasie Chemnet.


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://rushim.ru/books/books.htm
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