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HHOACHUTEJBHAA 3AIINCKA

[IporpamMMa Mo XMMUU Ha YpPOBHE OCHOBHOTO OOIIETO OOpa30BaHMS COCTAaBJICHA HAa OCHOBE
TpeOoBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOI 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO OOIIETo
obOpasoBanms, mnpencrtaBieHHBIX B PI'OC OOO, a Takxke Ha ocHOBe (emepanbHON paboueit
MPOrpaMMBbI BOCITUTAHUS M C y4ETOM KOHIEHIIUHM MPENoIaBaHus y4yeOHOro mpeamMera «XuMus» B
oOpa3oBaTenbHbIX opranu3anusx Poccuiickoir @eneparum.

[IporpaMMa mo xumMuu Aa€T MpeAcTaBiICHHE O LesIX, oOmie crparerud oOydyeHwus,
BOCIHUTAHMSI W Pa3BUTUS OOy4arOUIMXcs CpeACTBAMH y4eOHOro mpeaMeTa, yCTaHABIMBAET
00s13aTeNbHOE TPEIMETHOE COJCpXKaHUE, IMPEIyCMaTPUBAET pacHpeAesieHHe €ro o Kiaccam Hu
CTPYKTYPUPOBAHHUE IO pazjiejaM U TeMaM MPOTrpaMMBbI [0 XMMHUHU, ONPEACNISeT KOJIUYECTBEHHBIC U
KaueCTBEHHbIC XapPaKTEPUCTUKH COJCPIKAHMS, PEKOMEHAYEMYIO I10CIEA0BATEIbHOCTh H3yYEHUS
XUMHH C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTUKH Yy4eOHOro mpolecca,
BO3PACTHBIX OCOOCHHOCTEH O0YyYaroInXCs, ONMPEAeIsieT BO3MOXKHOCTH TpeaMeTa U peau3aliiuu
TpeOOBaHMI K pe3yabTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl Ha YPOBHE
OCHOBHOTO 00111ero 00pa3oBaHus, a Takke TPeOOBaHUHN K pe3ysibTaraM OOy4eHHs XUMHUU Ha YPOBHE
1enei M3ydeHHWs TMpeAMeTa W OCHOBHBIX BHJOB Y4eOHO-TIO3HABATENBHOH  N1E€ATEIbHOCTH
00yJaroIerocs 0 OCBOCHUIO YIeOHOTO COJICPIKAHMSL.

3HaHMEe XMMHU CIIY>)KUT OCHOBOM AJii (POPMHUPOBAHUS MHPOBO33PEHUSI 00YYaroIIErocs, €ro
MPEJICTABJICHU O MaTepUaIbHOM €IUHCTBE MHpA, BAXHYIO POJIb UIPaloT (GopMHUpyeMble XHUMHEH
MIPEJICTABJICHHS] O B3aUMOIIPEBPALLEHUSX DHEPTUU U 00 SBOJIONUHU BEIIECTB B MPUPOJE, O MYTIX
pelIeHUs TJI00ATBHBIX IPOOJIEM YCTONYMBOTO PA3BUTHUS YETIOBEUECTBA — CHIPHEBOM, YJHEPTCTUUYCCKOM,
MUIIEBON U IKOJIOTUYECKON O€30MacHOCTH, TPOOIIEM 3/IpaBOOXPAaHEHUSI.

N3yuenune xumuu:

CHOCOOCTBYET pealu3ali BO3MOXKHOCTEH JUIsi caMOpa3BUTHUS U (POPMHUPOBAHUS KYIBTYPHI
JTUYHOCTH, €€ 001Iel U QYHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (DOPMUPOBAHHE MBINIJIEHUS W TBOPYECKUX CIIOCOOHOCTEH OOydaroumxcs,
HABBIKOB MX CAMOCTOATEIbHOU y4eOHOU NesSATENbHOCTH, SKCIIEPUMEHTAIBHBIX U HCCIEA0BATEIbCKUX
YMEHH, HEOOXOJUMBIX KaK B MOBCEIHEBHOM XM3HH, TaK U B IPO(HECCUOHATILHON JesITeNbHOCTH;

3HAKOMHUT €O CHeu(UKON HAyYHOrO MBILIUICHHUS, 3aKJa/IbIBAET OCHOBBI IIEJIOCTHOTO B3IUIAJa
Ha EIWHCTBO TMPHUPOJBI U YEIIOBEKa, SBISICTCS OTBETCTBEHHBIM JTanmoM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHON TPAMOTHOCTH O0YYarOIINXCS;

croco6cTByeT (GOPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTeCTBEHHO-HAYYHBIM 3HAHUSM, K
MIPUPOJIE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHue 00yJarOmnXCsl.

JlanHble HampaBiieHUS B OOYYEHMM XUMHUHU OOECHEeUMBAIOTCS CHEUUPHUKON coaepxaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISIETCS TEAarorHYeckd aJanTHUPOBAaHHBIM OTpakeHHeM 0a30BOi
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 OPraHU4eCKON 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 CHUCTEMbl NOHIATHA O XuUMHUYecKod peakiuu. OO0e 3TU CUCTEMBI CTPYKTYpPHO
OpPraHU30BaHbl MO NPHUHIMIY IOCIECIOBATEIBHOIO Pa3BUTUS 3HAHWKW HAa OCHOBE TEOPETHUYECKUX
MpEACTABICHUIN pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOT'O YUEHHS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

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

— Yy4YEHHUs O CTPOEHUHU aTOMa U XUMHUYECKOU CBS3H;

— MpeCTaBIeHU 00 ANEKTPOTUTHUECKON AUCCOIMAIIH BEIIECTB B PACTBOPAX.



Teopernueckne 3HaHMS pPacCMaTPUBAIOTCSI HA OCHOBE OSMIIMPUYECKH IOJIYYEHHBIX H
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IMOCIEIOBATEIBHO OT OJAHOTO YPOBHS K JPYrOMY, BBITIOJHSI
(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 €€ CUCTEMHOH IpUPOJIBI,
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 knaccs» u «®Pusuka. 7 Kiaacey.

[Ipu m3ydeHUM XUMHUH MPOUCXOAUT (OPMHPOBAHME 3HAHMIA 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 — BaKHEHIIMX (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 MX TNPUMEHEHMH B y4eOHO-NIO3HABATENbHOM 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:

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

— HAamnpaBJIEHHOCTh OOYy4YeHMs Ha CHUCTEMaTHYeCKOe TMpHOOIIEeHHEe OOydJarolmMxcsi 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, KIIOUYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIIMX YHUBEPCAIILHOE 3HAUEHUE JJIs1 PA3IMUHBIX BUIOB JEATEIBHOCTH;

— (¢opmupoBaHue oO0mell (YHKIMOHATBHOM M €CTeCTBEHHO-HAYYHOH TI'PaMOTHOCTH, B TOM
quciae YMEHUH OOBSICHATH U OLIEHUBATH SIBICHUS OKPYXKAIOIEro MHpa, MCIOJb3Ysl 3HAHUS U OIbIT,
MIOJIyYE€HHBIE TIPU U3YUYEHUU XUMUH, IPUMEHSTh UX IPU PELICHUH MPOoOJieM B MOBCEAHEBHOMN JKU3HU
U TPYZAOBOM 1€ATEIBHOCTH;

— ¢opmupoBaHHE y OOyYarOIUXCAd T'YMaHUCTHUYECKHX OTHOIIEHHWH, NMOHMMaHUS IIEHHOCTU
XUMHAYECKUX 3HAHUM JUId BBIPAOOTKM SKOJOTMYECKH I1€1IeCO00pa3HOro IMOBEACHUS B OBITY H
TPYZOBOM ACATENBHOCTH B LIENIAX COXPAHEHUS CBOETO 3/I0POBBS M OKPYKAFOIIEH MPUPOTHOMN CPEJIbI;

— pa3BUTHE MOTUBALMU K 00Y4YEHHIO, CHOCOOHOCTEM K CAMOKOHTPOJIIO U CAMOBOCIHUTAHUIO Ha
OCHOBE yCBOEHHS OOIIEUETIOBEUECKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY Mpoduiis u
HaNpaBJICHHOCTH JaJlbHENIIEro 00yYeHHUS.

OOmiee 4yuCIIO YacoB, OTBENEHHBIX JJS M3YyYEHHMs XMMHHM Ha YPOBHE OCHOBHOIO OOIIEro
oOpa3oBanwus, coctapiser 136 gacoB: B 8 kiacce — 68 4yacoB (2 4aca B Hemenmo), B 9 kiacce — 68
4acoB (2 yaca B HEZIETIO).

COAEP)XAHUE OBYUEHUS
8 KJIACC
IlepBoHayabHbIE XMMUYECKHE TOHATHUSA
[Ipenmer xumuu. Posib XMMUH B KU3HU 4eIOBEKa. XMMHUSI B CUCTEME HayK. Tena v BEIIECTBA.
®du3nuecKkue CBOMCTBa BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHATHE 0 METOaX MO3HAHUs B
xuMun. Yucreie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.



ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEHTbl. CUMBOJIBI XUMUUECKHUX 3JIEMEHTOB. [IpocThie u
CJIO’KHBIE BEIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumunyeckas (opmyna. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BenlecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCUTENbHAs MOJIEKYJIsIpHas Macca. MaccoBast
JI0J1s1 XUMHUYECKOT0 3JIEMEHTA B COEIMHEHUU.

KommuectBo Bemectsa. Moub. MossipHas macca. B3auMocBsA3b KOJIMYECTBA, MacChl U 4ucia
CTPYKTYPHBIX €IMHHUII BeecTBa. Pacy€rel mo opMysiaM XMMHUUYECKUX COESIUHEHHH.

@usznueckue M XMMHYECKUE SBJICHHS. XHUMHUYECKas peakuuss M e€ NPU3HAKU. 3aKOH
COXpaHEHHMsS Macchl BeUIeCTB. XHMMHUYeCKHe ypaBHeHHA. Kiaccupukamus XMMUYECKHX PpEeaKIHi
(coenuHeHust, pa3oKeHHs, 3aMeIICHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XHMMHUYECKON NOCyAOH, mpaBwjiamMu pabOThl B Jaboparopuu U mpuémamu
oOpamieHust ¢ J1a00OpaTOpHBEIM O0OpPYIOBaHWEM, W3YYCHHE W OINMUCaHUE (U3HUYECKUX CBOWCTB
00pa3loB HEOPTaHMYECKUX BEIIECTB, HaOMOJAeHHE (DU3MyYecKnX (IUIaBJICHHWE BOCKA, TasHHUE JIbJa,
pacThpaHue caxapa B CTYIKe, KUIEHWE M KOHJEHCAlMs BOJbl) U XMMHUYECKUX (TOpEHUE CBEuH,
MPOKAJIMBaHWE MEIHON MPOBOJIOKH, B3aUMOJEHUCTBUE Mella C KUCJIOTOH) sBIEHUM, HAOMIOACHUE U
ONMCaHWE MPU3HAKOB MPOTEKAaHUS XMMHUYECKHUX peakluil (pa3iokKeHHe caxapa, B3auMOCHCTBHE
CEpHOIl KHUCIIOTBI C XJopuaoMm Oapusi, pasnoxenue ruapokcuaa meau (II) mpu HarpeBanum,
B3auMO/IeiCcTBUE kene3a ¢ pacTBopoM conu menu (ll), uzyuenue cnocoOoB pasneneHus cMmecei: ¢
MOMOIUIBI0 MarHuTa, (UIBTPOBAHHE, BBIMAPUBAHUE, AUCTUIUIALUA, XpoMmaTorpadus, HMpoBeIcHHE
OYHCTKM TIOBAapeHHOW conu, HaOJIIOJeHHEe U ONHCAaHWE pe3yJIbTaTOB IPOBEACHUS OIIbITA,
WUTIOCTPUPYIOLIETO 3aKOH COXPAaHEHUs MacChl, CO3JaHUE MOJENIeH MOJIEKYI (I1apOCTEPIKHEBBIX ).

Baneiilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmecs rasos. CocraB Bo3myxa. Kucimopoxm — 27I€MEHT M NpPOCTOE BELIECTBO.
Haxoxpaenue kucimopona B mpupoje, GU3MYecKUe M XUMHUYECKHE CBOICTBa (peakiuu TOpeHUs).
Oxcunpl. [lpumenenune kucinopoma. CrHocoObl TmOJMydyeHUS KHCIOpoJa B JlabopaTopuu H
npoMeliieHHocTH. KpyroBopoT kuciopoaa B mpupoje. O30H — auioTpomnHas MOAMQPHUKAIUSL
KHCIIOpO/a.

TemnoBoit »d¢dekr XUMHYECKON peakiuu, TEePMOXUMHYECKHE ypaBHEHHUS, OK30- U
SHAOTEPMHUUYECKHE peakuuu. TOIIMBO: Yroidb W MeTaH. 3arps3HEHHE BO3/yXa, YCHUJIIEHUE
MapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIIOsL.

Bonopon — anemMeHT u npocroe BemecTBo. Haxoxenue Booposa B mpupoze, Gusndeckue u
XHUMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIOCOOBI MmoydeHus. KuciaoTsl u conu.

Mossipabiii 00b€M ra30B. Pacu€Tel M0 XUMUYECKUM YpaBHEHUSM.

®usnueckue cBoiicTBa BoAbl. Boma kak pactBopurens. PactBopel. HacelmeHnsle wu
HEHaCBILIEHHBIE pacTBOpHL. PacTBOpuMOCTh BemecTB B BoJe. MaccoBast 40 BELIECTBA B PACTBOPE.
Xumuueckue cBoiicTBa Boabl. OcHoBaHUs. Poiib pacTBOpoOB B MpUpOAE€ UM B KU3HU UEIOBEKa.
KpyroBopot Bozbl B ipupoie. 3arps3HeHre NpUpoAHbIX Boj. OXpaHa U OYHCTKA MPUPOJHBIX BOJI.

Knaccudukanmst Heoprannueckux coenuHenuid. Oxcunpl.  Knaccudukanus — OKCHIOB:
cosieoOpa3zymomne (OCHOBHBIE, KUCIOTHbIe, am(poTepHble) U HecosneoOpasyrone. HomeHnknaTypa
okcu10B. U3nUecKre 1 XMMUUYECKHE CBOMCTBA OKCUIOB. [losryueHne okcuios.

OcHoBanus. Knaccudukanusa OcHOBaHMM: INEIOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuii. ®Dusznueckne W XHUMHYECKHE CBOMCTBA ocHOBaHuU. I[lomydenue
OCHOBAaHHI.

Kucnorel. Knaccudukamus wucnor. HomeHkmarypa kucnor. DuznyuecKkue W XHUMHUYECKUE
cBoricTtBa kuciot. Psg akruBHoctu MmetaiuioB H. H. bekerosa. [Tonydenue Kucior.

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

['eneTnueckas CBSI3b MEXKIYy KJIIACCAMH HEOPTAHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:



KayeCTBEHHOE OMpe/eNiCHHE COJepKaHUs KHUCIOpoJa B BO3AyXe, IOJIyuyeHHE, COOHMpaHHe,
pacrio3HaBaHME€ M U3yYCHHE CBOWCTB KHCJIOPOAA, HAONIOJICHHE B3aUMOJCHCTBUS BEIIECTB C
KHCIIOPOJIOM M YCJOBHSI BO3HMKHOBEHHS W TpEeKpallleHuss TopeHus (moxkapa), O3HaKOMJICHHE C
o0Opa3namMu OKCHJIOB U ONKMCAHHUE WX CBOWCTB, MOJyue€HUE, COOMpaHue, paclio3HaBaHUE U U3YyYEHUE
CBOMCTB BojiOpoza (ropeHue), B3aumojeicTBue Bojopona c¢ okcupom wmeau () (Bo3moxHO
WCIOJIb30BAaHNE BUCOMATEPHATIOB), HaONOJeHHEe O0O0pa3loB BEIIECCTB KOJIWYECTBOM | MOIb,
UCCIIeIOBaHHEe OCOOEHHOCTEN PAaCTBOPEHHUS BEILIECTB C PAa3IMYHON PACTBOPUMOCTHIO, TPUTOTOBJICHHE
pacTBOPOB C ONPENEIEHHOM MAacCOBOM JI0JIEM pacTBOPEHHOIO BEIIECTBA, B3aAMMOJEHCTBHE BOJBI C
MeTaJljIaMi (HaTpueM M KajbplueM) (BO3MOYKHO HCIOJIb30BaHUE BHIEOMATEPUANIOB), UCCIIEI0BAHUE
00pa3loB HEOPraHWYECKHUX BEIIECTB pPAa3IMYHBIX KJIACCOB, HAONIOJICHHE HM3MEHEHUS OKPACKU
WHIMKATOPOB B pacTBOpax KHUCIOT W IHIeNlouel, u3ydeHue B3aumojencTBus okcuaa meau () c
pacTBOPOM CEpPHOM KHCIIOTBI, KHCJIOT C MeETallaMH, pPEaKUuid HeUTpalu3aluuu, IOJydyeHue
HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHME OJHOIO0 MeTajlla APYTMM M3 pacTBOpa COJIM, PEUICHHE
AKCIIEPUMEHTAIBHBIX 33a4 10 TeMe «BakHel1me Ki1acchl HEOPraHMUECKUX COSTUHEHUI.

IMepuonuueckuii 3akon u Ilepuogmueckasi cucrema xuMudeckux 3jemeHtoB JI. H.
MenpeneeBa. Ctpoenne aroMoB. XMMHYeCKas CBfA3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuun

[lepBble MONBITKM KJIAaCCH(PHUKAINU XMMHUYECKHX DJIEMEHTOB. [loHATHE O Tpynmax CXOIHBIX
2JIEMEHTOB (ILEJIOYHbIE U LIEIOYHO3EMEIbHbIE METAJJIbl, TaJIOT€Hbl, UHEPTHBIEC Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aMm(pOTepHbIE OKCUIBI U TUIPOKCHU/IBL.

[Tepuonnueckuii 3akoH. Ilepuoauueckas cucrema xumuuyeckux anemeHToB 1. 1. Menneneesa.
Koportkonepuoanas u nimuHHOnepuoaHast popmsl [leproguueckoit cuCTEMbI XUMHUUECKHUX JIEMEHTOB
J. . Menneneesa. Ilepuonsl u rpynmnsl. PU3HMYECKUH CMBICI HOPSJKOBOTO HOMEPA, HOMEPOB
IepHoJa U rPYMIbl DJIEMEHTA.

Crpoenne atomoB. CoctaB aToMHBIX siiep. M3otonsl. DnekTpoHbl. CTpOEHHE AIIEKTPOHHBIX
00010uek aTOMOB TepBbIX 20 XUMUYECKUX ieMeHTOB [lepuoauyeckoii cuctemsl J{. . Menneneena.
XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTa MO €ro mnonoxeHuro B Ilepmoanueckont cucreme [ U.
Menneneesa.

3aKOHOMEPHOCTH HM3MEHEHMS paguyca aTOMOB XMMHUYECKHUX 3JIEMEHTOB, METAIUIMYECKHX H
HEMETAJJIMYECKUX CBOMCTB 10O TPyIIaM U MepUoJIaM.

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

Xumuueckas cBsi3b. KoBasieHTHas (MOJIsIpHAs M HEMOJISIPHAsS) CBSI3b. DJIEKTPOOTPHUIIATEIBHOCTD
XUMHUYECKUX 3JIeMeHTOB. FlOHHas CBS3b.

Crenenb okucieHus. OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIE peakuuu. [Ipolecchl OKUCIeHUus U
BOCCTaHOBJIEHMS. OKUCINUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHe 00pa3I0B BEUIECTB METAJIOB M HEMETAIJIOB, B3aUMOACHCTBHE THIPOKCHIA INHKA C
pacTBOpamMH KHMCIIOT U IIeJI0ueH, IPOBEICHUE OMBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEJIbHBIX PEaKIUil (TOpeHue, peakiuy pa3IoKeHNs, COSAUHEHHS).

Mesicnpeomemmnie céazu

Peanusanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUHM XUMHH B 8 KJ1acCe OCYILECTBIISIETCS Yepes3
UCIIOJIb30BaHNWE Kak OOLIMX eCTECTBEHHO-HAYYHBIX TIOHSATUH, TaK W TOHATUH, SBISIOMIUXCS
CUCTEMHBIMU JJIS1 OTJEJIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOme ecTecTBEHHO-HAYYHbIE MOHATHUA: HAay4YHBIH (akT, TUMOTE3a, TEOPHs, 3aKOH, aHAJM3,
CUHTE3, KJIaccu(uKaIus, NepuoIn4HOCTh, HAOII0JeHIE, SKCIIEPUMEHT, MOACIUPOBAHNE, U3MEPEHHE,
MOJI€EJIb, SIBJICHHE.



®dusuka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKJIMJ, H30TOIBbI,
PalMOaKTUBHOCTb, MOJIEKYIA, YIEKTPUYECKHA 3apsijl, BEIIECTBO, TeN0, 00BEM, arperaTHOE COCTOSTHUE
BEIIIECTBA, ra3, pU3MUeCKue BETMUNHBI, €IUHHIIBI U3MEPEHUS, KOCMOC, TUIaHETHI, 3BE€3/1b1, CONHIE.

buonorus: porocuntes, npixanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaIbl, TOPHBIE MOPOJbI, TOJE3HBIE UCKOMAEMBbIE,
TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasl peaKust

IIepnonnueckuit 3akoH. Ilepuoanueckas cucrema xumuueckux anemeHToB 1. . Menneneesa.
CrpoeHne aTroMoB. 3aKOHOMEPHOCTH B U3MEHEHMM CBOMCTB XMMHMUYECKHX 3JIEMEHTOB IEPBBIX TPEX
IIEPUOJOB, KaJldsd, KaJbLUi M HMX COCIMHEHUH B COOTBETCTBUU C IIOJIOKCHHEM DJJIEMEHTOB B
Ileprognyeckoi cuCTeMe U CTPOCHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BUAbl XHMHUYECKOM CBA3M. THUIBI KPUCTAUIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAIIIMYECKON PEIIETKU U BUJ1a XMMUUECKOH CBSI3U.

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

Knaccudpukanys XMMHUYECKHMX peakUMid MO pa3iudHbIM IIpU3HaKaM ([0 YMCIy U COCTaBy
YUYaCTBYIOIIMX B PEAKIMH BEUIECTB, IO TEIUIOBOMY 3((eKTy, Mo M3MEHEHHIO CTENEHEW OKUCIICHHS
XMMHUYECKHUX 3JIEMEHTOB, [0 00PaTUMOCTH, 110 YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMHUUECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonatne o ckopocTH XUMHYecKOoW peakuuu. lloHsiTHe 00 OOpaTHMMBIX W HEOOpPATHMBIX
XUMHUECKUX peakiusax. [IoHsTHe 0 TOMOreHHBIX U reTeporeHHbIX peakuusx. [lonarue o xatanuse.
IlonsaTe 0 XMMHU4YeCcKOM paBHOBecuU. PaKTOPBI, BIUAIONIME HA CKOPOCTh XMMHUYECKON PEAKIUU U
I0JIO)KEHHE XMMHUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE  pEAKLMU, JJIEKTPOHHBIM  OajaHC  OKHUCIIHUTEIbHO-
BOCCTaHOBUTENbHONH peakuuu. CocTaBleHHE YpaBHEHUH OKUCIMTEIbHO-BOCCTAaHOBUTEIBHBIX
peaKIMii ¢ UCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOr o OanaHca.

Teopust >IEKTPOIUTHYECKON AMCCOLMALMM. OJEKTPOJIUTBI U HEDJIEKTPOJIUTHL. KaTnoHsl,
aHUOHBI. MexaHU3M JIHMCCOLIMALIMM BEUIECTB C PA3NIMYHBIMU BUJAMH XHUMHUYeCcKoW cBA3H. CTeneHb
nucconuanui. CHUIIbHbIE U c1a0ble 371EKTPOIUTHI.

Peakiiun noHHOro oOMeHa. YCJIOBUS NPOTEKAaHUS peaklMid HOHHOIO OOMEHa, MOJHbIE U
COKpalI€HHbIE WOHHBIE ypaBHEHHUs peakiuil. CBoilcTBa KHUCIIOT, OCHOBaHMM M COJIEH B CBETE
MIPEACTABICHUI 00 AIEKTPOIUTHIECKON aucconnanun. KauecTBeHHbIE peakiuy Ha HOHBI. [loHsTHE O
TUAPOIIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEJISIMUA KPUCTAIUNINYECKUX PEIIETOK HEOPTraHUYECKUX BELIECTB — METAJIIOB
u HemeTauloB (TpaduTa M anmasza), CJIOXKHBIX BEIIECTB (XJOpUJa HATpHs), HCCIEIOBaHHE
3aBHUCHUMOCTH CKOPOCTH XMUMHUYECKOW peaKuu OT BO3JICHCTBUS PA3IUYHBIX (PaKTOPOB, UCCIIEJOBAHHE
JIEKTPONPOBOJIHOCTH PAcTBOPOB BEUIECTB, IpoLEcca IUCCOLMALNU KHUCIIOT, ILIEJIOYEH M Ccojel
(BO3MOXKHO HCIIOJIb30BAaHHE BUJIEO MAaTEPHATIOB), TPOBEICHUE OIBITOB, MIUTIOCTPUPYIOLIMX MPU3HAKU
MPOTEKaHUs peaKIuii HOHHOTO oOMeHa (00pa3oBaHHe Ocajika, BBIICIICHUE Ta3a, 00pa30BaHUE BOBI),
OIBITOB, WJUIIOCTPUPYIOIIUX IPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX peakuuil (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. ConsiHas KUCIOTAa, XMMHYECKUE CBOWCTBA, MOJydeHHE, IMpuMeHeHue. JlelicTBue
XJIOpa M XJIOPOBOAOPOZA Ha OpraHM3M uejoBeKka. BakHeiimme Xjopuabl U UX HAXO0XKICHUE B
MIPUPOJIE.

O6mas xapakrtepuctuka djeMeHTOB VIA-rpymnmbl. OcoOEHHOCTH CTPOECHHS aTOMOB,
XapakTepHble CcTerneHH okucieHus. CrtpoeHue M (U3NYECKHE CBOWCTBA MPOCTBIX BELIECTB —
KHCJIOPOAA U Cepbl. AJUIOTPOIIHbIE MOJU(PHUKAIINN KHCIOPOJa U cepbl. XMMHUYECKHE CBOWCTBA CEPHI.
CepoBogopoi, cTpoenue, (hu3ndeckue U XUMHUeckrue cBoiicTBa. OKCHIIbI Cephbl KaK MPeICTaBUTENIN
KHCIOTHBIX OKCHAOB. CepHas KucloTa, (U3MYECKMEe M XHUMHUYECKHe CBoOMcTBa (00ImMe Kak
NPEJCTaBUTENS KJIacCa KHUCIOT M CIEeHU(HUECKUE). XUMHUECKUE PEaKLUH, JIeKAllde B OCHOBE
MPOMBIIIICHHOTO CIoco0a IMOoydeHus: cepHo KucioTsl. [Ipumenenune cepHoil kuciaotel. Comnu
CEpHOIl KUCJIOThI, KaueCTBEHHAasi peakiusi Ha cynbdar-uon. Haxoxaenue cepsl U €€ COeIMHEHUN B
npupoae. XUMUYECKOE 3arpsA3HEHHE OKPYKAOIIel cpe/ibl COeIMHEHUSIMU cepbl (KUCIOTHBIE JOXKIM,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €0 MPEA0TBPAILEHNUS.

OOmass xapakrepuctuka 3ieMeHTOB VA-rpynnbel. OcCoOE€HHOCTH CTpPOEHUsI aTOMOB,
XapaKTepHbIe CTETIEHU OKHUCIIEHUs. A30T, pacCpOCTpaHEeHUE B MPUPOE, HGU3HUECKUe U XUMUYECKHE
cBoiictBa. KpyroBopor azora B mpupoje. AMMuak, ero (u3MYeCKMe W XUMHUYECKHE CBOWCTBA,
noyiyueHue u npuMmenenue. Conu aMMOHUS, UX (pU3HUECKHe U XMMHUYECKHE CBOMCTBA, IPUMEHEHHUE.
KagecTtBeHHast peakiuss Ha HOHBI aMMOHHMA. A30THas KHCJIOTa, €€ MOJydyeHHe, (U3UYECKue Hu
XUMHUYECKHE cBOMCTBa (0OImMe Kak MpeAcTaBUTENsl Kjacca KHUCIOT M cHeuu(uuecKue).
Hcnonb30BaHWe HUTPATOB U COJEH aMMOHHS B KaueCTBE MHHEPAIbHBIX yI0OpeHU. XUMHUUYECKOEe
3arpsi3HEHUE OKPYKAIOUIEH cpelibl COeIMHEHUAMHU a30Ta (KUCIOTHBIE AOXKAH, 3arpsA3HEHHE BO3TyXa,
mo4uBEl U BogoéMOB). Docdop, ammorponubie Moaupukamuu Gochopa, Gpusndeckne 1 XUMHUICCKUE
cBoiictBa. Oxcun dochopa (V) u dochopHas kucnora, Quznyueckrue W XUMUUYECKHE CBOMCTBA,
nony4yeHnue. McnonszoBanue ¢pocdaroB B kKauecTBe MUHEPATBHBIX YI0OPEHUH.

OOmas xapakrepuctuka sneMeHToB IVA-rpynmel. OcoO€HHOCTH CTpPOEHHs aTOMOB,
XapaKTepHbIE CTENEHU OKUCICHMs. YTJIEepoj, aUIOTPOIHble MOIM(UKAIMM, PAaCIPOCTpPaHEHUE B
npupose, pU3NYecKue U XUMHUYECcKHe cBOMcTBa. Ancopobums. KpyroBopor yriepoja B mpupojie.
Oxcuapl yriaepoja, ux (usnyeckue W XUMHUYECKHE CBOMCTBA, JEHCTBHE HA JKUBBIE OPraHU3MBI,
HOJy4eHUEe W TPUMEHEHHEe. DKOJOTHYECKHEe MpoOJieMbl, CBsi3aHHBIE ¢ okcuaoM yriaepoaa (1V),
TUTIOTE3a TJIO0ATBHOTO TOTEIJICHUs KJIMMaTa, TapHUKOBBIN 3G (deKT. YronpHas KUCIOoTa U e€ COJIH,
ux (U3NYEeCKUe M XMMHUYECKUE CBOMCTBa, MOJIydeHHE W NpuUMeHeHue. KauecTBeHHasi peakuusi Ha
kapOoHaT-uoHbl. Mcnonb30BaHne kapOOHATOB B OBITY, MEAMLIMHE, MPOMBIIIICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHayanbHble TOHATHS OO0 OpPraHMYECKHX BELIECTBAX KaK O COEIMHEHUSX Yriiepoja
(MeraH, 3TaH, 3TUJIEH, AllETUJIEH, 3TAHOJ, TJUIEPUH, YKCycHas Kuciota). [IpuponHble HCTOUHUKH
YTJI€BOOPOIOB (Yroib, MPUPOIHBIN ra3, He(PTh), MPOIYKTHI UX nepepaboTku (OEH3UH), UX pOJb B
ObITY M TpOMBIIIEHHOCTH. [loHATHE O OWONOTMYECKHM BaXKHBIX BEIIECTBAX: JKHMpax, OelKax,
yIaeBoJax — W WX pOJM B KU3HU UeJoBeKa. MarepHalbHOE €IUHCTBO OPraHUYecKHuX U
HEOPraHMYECKUX COEAMHEHUN.

KpemHuuii, ero ¢pusndeckue u XMuMHUYECKUE CBOMCTBA, MMOJydyeHHe U npuMeHenue. CoeqMHeHus
KpeMHUs B mpupoje. O6mue mnpexacraBienus o0 oxcuae kpemuus (V) u KpeMHUEBOW KHCIOTE.
CunukaTtel, HMX MHCIOJb30BaHHE B OBITY, B MPOMBINUICHHOCTH. BakHeilline CcTpouTeabHbIe
Marepuaibl: KepaMHKa, CTEKJIO, IIeMEHT, OeToH, xene300eroH. I[IpobGrembr Oe3omacHOro
HCII0JIb30BAaHUS CTPOUTENIBHBIX MAaTEPUAJIOB B IOBCEAHEBHON KU3HHU.

Xumuueckuii IKcnepumenm:

M3y4YeHHE O00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHUCIIOTHI, IPOBEICHHE
KAueCTBEHHBIX peakUUid Ha XJIOPHUI-MOHBI M HAOIOJIEHHE TMPU3HAKOB HX MPOTEKAHUS, OIBITHI,
oTpaxkaromue (U3NYECKUe M XHUMHUYECKHE CBOMCTBAa TaJOr€HOB M WX COCIUHEHHMH (BO3MOXKHO
WCIOJIb30BaHNWE BUJCOMATEPHANIOB), O3HAKOMJICHHE C o0Opas3lmaMu XJIOPHAOB (TaJoreHUI0B),



O3HaKOMJICHHE ¢ oOpa3uamMu cepbl U €€ COeIUHEHUSMHU (BO3MOXKHO  HCIOJIH30BAHHE
BHUJICOMATEpPHANIOB),  HaAOMIOJIeHWE  mporecca  OOyrauMBaHUS — caxapa  MOA  JCHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOW KHCJIOTHI, M3YUYCHHE XHWMHUYECKHMX CBOMCTB pa30aBICHHOW CEpHOM
KHCIIOTHI, NPOBEJCHHE KadeCTBEHHOM peakiuu Ha cyib(ar-uoH W HaONIoJeHHE IMpU3HaKa eé
NpOTeKaHHs, O3HAKOMJICHHE C (M3MYECKHMMHM CBOMCTBaMH a30Ta, (ochopa MU HUX COCAMHEHHM
(BO3MOXXHO HCHOJIB30BAaHUE BHJIEOMATEPUANIOB), 00pa3maMu a30THBIX U (ocHOpHBIX ymOOpeHHIA,
MoJIyuyeHue, coonpaHue, paco3HaBaHUE U U3y4YeHUE CBOMCTB aMMHaKa, MPOBE/IeHNE KaUeCTBEHHBIX
peakuuii Ha HOH aMMOHHS U (ocdhaT-uOH U U3YYEHHE MPU3HAKOB MX IMPOTEKaHUs, B3aUMOJICHCTBUE
KOHLEHTPUPOBAHHOM a30THOW KHUCIJIOTBI C MEJbI0 (BO3MOXHO HCIIOJIb30BAHUE BMJIEOMATEPUAIIOB),
M3yueHHe MOJENeH KpUCTAIUIMYECKHX pPemEToOK anMasa, rpaduta, QymuepeHa, 03HAKOMIICHHE C
MPOLIECCOM  aICOPOLIMK  PAacTBOPEHHBIX BEIECTB AKTUBUPOBAHHBIM YIIEM U YCTPOHCTBOM
MIPOTUBOra3a, MOJyuyeHUue, coOupaHue, paclio3HaBaHWE M H3Y4YEHHE CBOICTB YIJIEKHUCIOro Tasa,
MPOBEJICHUE KAYECTBEHHBIX PEaKIUil Ha KapOOHAT W CHIIMKAT-UOHBI U HM3yYCHUE NPU3HAKOB HX
MPOTEKaHWs, O3HAKOMJIEHHE C TMPOAYKIMEH CHJIMKATHOW  MPOMBIIUICHHOCTH, peIIeHUE
SKCIEPUMEHTAIIbHBIX 33/a4 110 TeMe «BakHelme HeMeTaibl U UX COSAUHEHUS».

MeTtaJuibl M UX COeIMHEHUS

OO01mas XxapakTepUCTUKAa XUMUYECKUX AJIEMEHTOB — METaJNIOB Ha OCHOBAaHUH UX TMOJIOKEHUS B
[lepnonnueckoir cucreme xumuuyeckux dieMeHTOB [[. WM. MenneneeBa W CTpPOEHHsS aTOMOB.
CrpoeHue wMetauioB. Meramnyeckass CBsI3b M METaUIMYECKash KpHUCTaUIMYecKas pemérka.
DNEeKTPOXUMHUYECKUI psii HApsKeHUM MeTaiioB. dusnyeckue 1 XMMUYECKUE CBOMCTBA METALJIOB.
OO6mue crnocoObl monydeHus MeTauioB. [loHATHEe O KOpPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI
3aIUThI UX OT KOoppo3uu. CruiaBsl (CTallb, YyT'YH, JFOPATIOMHHAN, OpOH3a) ¥ KX IPUMECHEHUE B OBITY
Y TIPOMBIIIUICHHOCTH.

[lenounble MeTamibl: nonoxeHnue B [lepuoanueckoil cucreme xumudeckux snementoB 1. U.
MeHeneeBa, CTpO€HUE UX aTOMOB, HaX0XJIE€HUE B npupoje. Pu3nueckue 1 XUMHUUECKUE CBOICTBA
(Ha mpumepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpUsA M Kanus. [I[puMeHeHue MIeIOYHBIX
METAJUIOB U UX COCTMHEHUH.

[llenouyHO3eMeNnbHBIE METAJUIBI MarHUi W KalblMil: mosioxkeHue B Ilepuonnueckoid cucreme
xumuyeckux sneMeHToB J[. M. MenzaeneeBa, CTpoeHHE HMX aTOMOB, HAaXOXACHHE B MPUPOJE.
dusnyueckre U XMMHUYECKHUE CBOMCTBA MarHus U Kaiblus. BaxkHelie coeinHEHUsT Kablusl (OKCH/I,
TUAPOKCH, coiiu). KECTKOCTH BOJBI U CLIOCOOBI €€ yCTpaHEHHUSI.

Amomunuil: nonoxenue B Ilepuoamueckoil cucremMe xumuueckux osnemeHTtoB . WM.
MeneneeBa, CTpOEHHME aToMa, HaxoXKJIeHUEe B mpupoae. Pu3nyecKue W XMMHUUYECKHE CBOMCTBa
aTFOMUHUS. AM(POTEPHBIE CBOMCTBA OKCHIA M TUIPOKCUIA AITFOMUHUS.

Keneszo: nonoxenne B [lepuonnueckoit cucreMe xumuueckux 3nemeHToB /1. . Menneneena,
CTPOEHHE aToMa, HaxoJeHue B npupoje. Gusnueckue u XxuMUyeckre cBoMcTBa xene3a. OKCHUbI,
ruapokcuabl u conu xenesa (1) u sxenesa (111), ux cocras, cBoiicTBa u MmoyrydeHue.

Xumuueckuii IKCnepumMeHm:

O3HaKOMJIEHHE C 00pa3llaMHd METAJUIOB M CIUIaBOB, UX (PU3MYECKMMM CBOWCTBAMH, U3y4YEHHE
PE3yIbTaTOB KOPPO3UH METANIOB (BO3MOXKHO HCIIOJIb30BAHHE BHUICOMATEPHANIOB), OCOOEHHOCTEH
B3aMMO/ICHCTBUS OKCH/Ia KAJbIUs U HATPHUS C BOJOH (BO3MOXKHO HCIIOIH30BAHUE BHIEOMATEPUAIIOB),
UCCIIEIOBaHNE CBOMCTB >KECTKOM BOJABI, Ipoliecca TOpEeHUs jkKejae3a B KHUCIOpoAe (BO3MOXKHO
WCIIOJIb30BaHNE BUJEOMATEPHUANIOB), MPHU3HAKOB NPOTEKAaHUs KAYECTBEHHBIX PpEaKUUd Ha HOHBI:
MarHusi, KaJblus, ATFOMIHYS, UHKa, xkene3a (I1) u xenesa (1), menu (1), Habnronenue u onucanue
MPOIIECCOB OKpAIIMBaHUs TUIAMEHU MOHAMHU HATpUA, Kajdus U KaJlblus (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCle0BaHNE aM(OTEPHBIX CBOMCTB THIPOKCHIA aTOMUHUS 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 moMOIIs Py XUMUYECKUX 0KOTaX U OTPABIICHUSX.

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

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3Il0B MAaTEPUAIOB (CTEKIIO, CIITIAaBBI METAJIOB, IIOJTMMEPHBIC MATEPHUATIBI).

Meosicnpeomemmnvwie ceasu

Peanuzanus MexnpeaMeTHbIX CBA3EH IPU U3YYEHUH XUMHH B 9 Ki1acce OCYyILECTBIISIETCS Yepes
UCIOJIb30BaHNE Kak OOIIMX eCTECTBCHHO-HAYYHBIX TOHSATUH, TaK W TIOHATUH, SBIISIOIIUXCS
CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.

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

®dusuka: wmarepusi, aToM, OJJICKTPOH, TPOTOH, HEWUTPOH, HOH, HYKIUJI, H3OTOIIbI,
PaaOaKTUBHOCTb, MOJIEKYJIA, JJIEKTPUUECKUH 3apsijl, IPOBOJHUKHU, OJYIPOBOJHUKH, TUIIEKTPUKH,
(OTORIEMEHT, BEIIEeCTBO, TENO, OO0BEM, arperarHoe COCTOSHHME BEIIeCcTBa, Tra3, pPacTBOD,
PacTBOPUMOCTD, KpUCTaNINYecKas peléTka, CIijiaBbl, ((U3NUeCcKre BEIUYUHBI, SIMHUIIBI H3MEPEHUs,
KOCMHMYECKOE MPOCTPAHCTBO, TIAHETHI, 3BE3/1bI, COJHIIE.

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

I'eorpadus: armocdepa, ruapochepa, MUHEpalbl, TOPHbIE MOPOJBI, MOJE3HbIE 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 M HOPMAaMH TIOBEJCHUS M CIIOCOOCTBYIOT
MPOIIeCCaM CaMOITO3HAHUS, CAMOPA3BUTHS M COLUATIM3AINN 00yJarOIIXC .

JIMYHOCTHBIE  PE3YNbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOMIUXCS PYKOBOACTBOBATHCS
CHCTEMOM O3UTHBHBIX [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:

NPEJCTAaBICHNUSI O COLMAJIbHBIX HOPMax M IIPaBWIaX MEXIMYHOCTHBIX OTHOLICHHH B
KOJUICKTHBE, KOMMYHHKaTHBHOMN KOMIIETCHTHOCTH B 00LIECTBEHHO TIOJIE3HOH,
y4eOHOMCCIIeI0BAaTEIbCKON, TBOPYECKOM M JAPYIMX BHAAX JIEATCIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW JAEATEILHOCTH IPH BBINOJHEHUH YYEeOHBIX, MMO3HABAaTEIbHBIX 3ajad,
BBIIIOJIHCHUM XMMHYECKUX OKCIIEPUMEHTOB, CO3IaHHHM YYEOHBIX IPOCKTOB, CTPEMIICHUS K
B3aMMOITIOHMMAHHIO W B3aWMOIIOMOIIM B IpOLECCe 3TONW Y4eOHOW JesTeNbHOCTH, TOTOBHOCTH



OLICHHMBATh CBOE MOBEJEHUE U MOCTYNKH CBOMX TOBAPUILEH C MO3ULUHU HPABCTBEHHBIX U IIPABOBBIX
HOPM C Y4ETOM OCO3HAHUS NOCIEACTBUM TOCTYIIKOB;

3) IEeHHOCTH HAYYHOTI'O TIO3HAHUSL:

MHPOBO33PEHUECKHE MPECTABICHUS O BEIIECTBE U XMMHUUYECKOW PEaKLUH, COOTBETCTBYIOIINE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKHM U COCTaBISAIOLIME OCHOBY JJI IOHUMAaHHUS CYIIHOCTH
HAyYHOH KapTHHBI MHUpA, MPEJCTAaBICHHUSA OO0 OCHOBHBIX 3aKOHOMEPHOCTSX DPAa3BUTHUS MPHUPOJIBI,
B3aMMOCBSA35X YEJIOBEKA C IPUPOJIHOM Cpesloi, O POJIM XMMUU B TO3HAHNUU ITUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHBBI, HANpPABJICHHBIE HAa IIOJYyYEHUE HOBBIX 3HAHUUW IO XHUMHH,
HEOOXOoAUMBIE Uil  OOBSICHEHUS HAONIONAeMBIX TIPOLECCOB M SIBICHUH, IO3HABAaTEIbHOM,
MH(POPMAIIMOHHON M YMTATENCKOW KYJIbTYPHI, B TOM YHCIIE HAaBBIKOB CAMOCTOSITEIILHON PabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOM JHMTEpPaATypoHl, JOCTYINHBIMH TEXHHUUYECKUMHU CpEACTBAMHU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEpEC K OOYYEHHUIO0 W TO3HAHMIO, JIOOO3HATENBHOCTh, T'OTOBHOCTH U CIIOCOOHOCTH K
caM000pa30BaHUIO, TMPOEKTHOW M HCCIEIOBATEIbCKON JIEATENbHOCTH, K OCO3HAaHHOMY BBIOOpY
HaIMpPaBJIEHHOCTH U YPOBHS 00y4YEHUS B JajbHEHIIEM;

4) hopMHUPOBAHNS KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH KW3HHU, OTBETCTBEHHOI'O OTHOILIECHHS K CBOEMY 3[I0POBbIO, YCTAHOBKU Ha
3/10pOBBIM 00pa3 KU3HU, OCO3HAHHME MOCIEACTBUIM M HENPUATHE BPEIHBIX MPUBBIUEK (YHIOTPEOICHUS
QJIKOTOJII, HAPKOTHUKOB, KYpPEHHs), HEOOXOIUMOCTH COONIOIEHHS TMpaBUi OE30MacHOCTH MpH
oOpallleHuU C XUMUYECKIMH BEILIeCTBAMU B OBITY U PEaTbHOM KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS S

HMHTEpEC K MPaKTHUYECKOMY HM3yUeHHUIO0 mpodeccuil W TpyAa pa3IinyHOrO poja, YBaXKEHHE K
TPYAy U pe3ysibTaTaM TPYAOBOH AESTEIbHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHUS NMPEIMETHBIX
3HAHUN 10 XUMHH, OCO3HAHHBINA BBIOOP MHIAMBUAYAIBHON TPACKTOPUU MPOJOHKEHUS 00Pa30BaHUS C
y4€TOM JIMYHOCTHBIX HWHTEPECOB U CIIOCOOHOCTHM K XUMHH, OOIIECTBEHHBIX WHTEPECOB H
MOTpeOHOCTEH, yCIemHON MPOPECCHOHATIBHON JEATEIHPHOCTH M Pa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb aJalTUPOBAThCS B MPO(eccroHalIbHOI cpeie;

6) IK0JIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTUYECKU I1eJIeCO00pa3HOe OTHOIIEHHE K MPHPOJie KaK MCTOYHUKY JKM3HU Ha 3emie,
OCHOBE €€ CyILEeCTBOBAaHUS, NMOHMMAHHE LIEHHOCTH 370pOBOro M Oe3omacHOro obOpasza >KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (PM3MYECKOMY M ICUXUYECKOMY 3/10pOBbIO, OCO3HAHUE
LIEHHOCTH COOJIIOJICHNs] MpaBUJl O€30MacHOr0 IMOBEIEHUs NMpU paboTe C BEIIeCTBAaMH, a TAaKXKe 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 TJI00AIBHOTO XapakTepa HKOJOTHMUECKUX MPOOJeM M MyTed WX pelieHHs MOCpPEICTBOM
METOJIOB XMMHH, 3KOJOTUYECKOTO MBIIUIEHUS, YMEHHUS PYKOBOACTBOBAThCS UM B ITO3HABATEIILHOM,
KOMMYHHUKATUBHOM M COI[MAJIbHON MPAKTHUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe wmeTampeaMETHBIX pe3yAbTAaTOB BBIICTSIOT 3HAYMMbIE 17 (QOPMHUPOBAHUS
MHUpPOBO33pEHUsI OOIIeHAyYHbIE MOHATHS (3aKOH, TEOpus, NPUHIMI, THUIOTe3a, (akT, cucrema,
MPOLIECC, AKCIIEPUMEHT U JPYroe.), KOTOpble MCIOIb3YIOTCS B €CTECTBEHHO-HAyYHBIX Y4EeOHBIX
npeaMeTax U MO3BOJIAIOT HA OCHOBE 3HAHUI M3 3TUX MPEAMETOB (OPMHUPOBATH MPEACTaBICHUE O
LIEJIOCTHOM HayyHOW KapTHMHE MHUpPA, U YyHUBEpCalbHble YydeOHbIE AEWCTBUS (TO3HABaTEIbHBIC,
KOMMYHHUKATHBHBIC, PETyJISATUBHBIC), KOTOpbIE 00ecrneunBaoT (HOpMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY TUIAHUPOBAHUIO M OCYIIECTBIICHUIO YU€OHOU JAesITENbHOCTH.

ITo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble JIorHyecKkue AeucTBHA:



YMEHUS HCIIOJIb30BaTh MPUEMBI JJOTMUYECKOTO MBIIUICHHS TP OCBOSHUM 3HAHUI: PacKpbIBaTh
CMBICIT XUMHUYECKUX TMOHATUN (BBIIENATh UX XapaKTepPHbIC MPU3HAKU, YCTAaHABINBATh B3aUMOCBS3b C
JIPYTUMH TMOHATUSAMH), MCIOJb30BaTh HMOHATHS Ul OOBSICHEHMs OTIENIBHBIX (DAKTOB M SIBIEHUIA,
BbIOMPATh OCHOBAaHUS M KPUTEPUM Ui KiIacCUPUKAIMKM XMMHUYECKMX BELIECTB M XHUMHYECKUX
peaKIuii, yCTaHABIMBATh NMPHUYMHHO-CIICACTBEHHBIC CBA3M MEXKAY OOBEKTAaMH H3YyUCHHs, CTPOUThH
JIOTHUECKUE PACCYKACHUA (MHIYKTUBHBIC, NEAYKTHBHBIC, IO AaHAJOTHM), JelaThb BBIBOJABI H
3aKIIIOYEHUS;

YMEHUE NPUMEHATh B IPOLlEcCe IO3HAHUS MOHATUS (IIpeIMETHbIE M MeTalpeAMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJENHM, HCIOIb3yeMble B XHMHUH, MpPeoOpa3oBHIBAaTh HIMPOKO
NPUMEHSEMBIE B XMMHUU MOJEIbHBIC MPEICTABICHUS — XMMHUYECKHH 3HAK (CHMBOJ 3JIEMEHTA),
XUMHYecKas GpopMmylia ¥ ypaBHEHHE XUMUYECKOH peaklui — MPH peIIeHUH Y4eOHO-TI03HaBaTEeIbHbIX
3aja4, ¢ y4€TOM 3TUX MOJEJbHBIX INPEICTABICHUHN BBIABIATh U XapaKTEpU30BaTh CYILECTBEHHBIC
MPU3HAKH U3y4aeMbIX 00bEKTOB — XMMHUYECKHX BEUIECTB M XMMUYECKUX PEAKIIM, BBISBIATH OOIIUE
3aKOHOMEPHOCTH, NMPUYMHHO-CJICIICTBEHHBIE CBSI3M M TPOTUBOPEYMS B HM3y4aeMBIX IpOIEccax H
SIBJICHUSX.

Ba3oBble ncciegoBaTebcKue 1elCTBUS:

YMEHHUE HMCII0JIb30BaTh IOCTABJICHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA [IO3HAHUS, A TAKXKE B
KayecTBE OCHOBBI Il (JOPMHPOBAHUSI THUIOTE3bl IO IMPOBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX
CYXKJICHUH;

npUOOpeTeHue OomblTa M0 IJAHUPOBAHUIO, OPraHU3alMM M IPOBEACHUI0 YYEHMUYECKHX
HKCHEPUMEHTOB, YMEHHE HAOII0JaTh 3a XOJOM IpOLecca, CAMOCTOSTENIbHO MPOTHO3MPOBATH €TO
pe3ynbTar, (opMmynupoBaTh O00OOIIEHHS € BBIBOABI IO pE3yJIbTaTaM MPOBEAEHHOTO OIIBITA,
WCCIIEIOBAHMSI, COCTABJIATH OTYET O MPOAETAHHOM padoTe.

Padora ¢ undopmanmeii:

yMEHHUE BbIOMpPATh, aHAIM3UPOBATh U WHTEPHPETUPOBATh MH(POPMALUIO PA3IMYHBIX BHJIOB U
dbopM TmpencTaBieHUs, IMONydyaeMyl M3 pPa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJSpHAs JIUTepaTypa
XUMHAYECKOTO COJIEPXKAHMS, CIPAaBOYHBIE MOCOOWs, pecypchl MHTepHeTa), KpUTHUECKH OIICHUBAThH
MIPOTHUBOPEUYMBYIO U HEJJOCTOBEPHYIO HH(POPMALIUIO;

yYMEHHUE MPUMEHSATh Pa3JInYHble METOJbl M 3alpOoChl IPU MOUCKE UM O0TOOpEe HMH(OpPMALUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOJWMBIX IJISi BBIMIOJHEHUS y4eOHBIX W TMO3HABATENBHBIX 3a]ad
OTIPENIEIEHHOTO THIA, TPUOOPETEHHE OINbITa B OOJACTH HCIOIB30BaHUA WH(POPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJIEHUE KyJIbTYpOW AKTUBHOI'O HCIIOJIb30BAaHUS pa3IMYHbIX
MTOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BRIOUPATh ONTUMAIIBHYIO (POpMY IpesIcTaBIeHHs HH(DOpMaIK
Y WUTIOCTPUPOBATh pelIaeMble 3a/a4l HECIOKHBIMU CXEMaMH, JHarpaMMaMu, JPYTUMH (HopMamMu
rpauKy U UX KOMOMHAITUSIMU;

YMEHHE HCIHOJb30BaTh M aHAIM3UPOBAaTh B THpolecce Y4eOHOH M HCCIeI0BaTEeNbCKOM
JesITeTbHOCTH MH(POPMAIIUIO O BIUSHUM IPOMBIIIJIEHHOCTH, CEIbCKOT0 X03s5iCTBa U TpaHCIOpTa Ha
COCTOSTHUE OKPYKAOIIEH MPUPOTHON CPEIbI.

KomMyHHKaTHBHbIE YHHBepPCAJIbHbIe Y4eOHbIE 1€l CTBHA:

YMEHHUS 3a/laBaTh BOMPOCHI (B X0e Juaiora u (WIn) JUCKYCCHH) IO CYIIECTBY 00CyXaaeMon
TeMBbI, (POPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTENHHO BHIIOIHEHHS MTPEIOKEHHON 3a1a4H;

YMEHUS MPEJCTABIATh TOJTYYCHHBIC PEe3yIbTAaThl MO3HABATEIHLHON JESITEIBHOCTH B YCTHBIX U
IUCbMEHHBIX TEKCTAX; A€aTh MPE3CHTALUIO PE3YJIbTaTOB BBHIIOJHEHNUS XMMHUYECKOIO SKCIIEPUMEHTA
(;mabopaTopHOro oOIbITa, J1a00paTOPHOM pabOTHl MO HMCCIEIOBAaHMIO CBOMCTB BEIIECTB, Y4eOHOIO
IIPOEKTA);

YMEHHUsl y4yeOHOro COTPYAHHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM IO3HABATENbHON M
HCCIIEI0BATENBCKON AEATENbHOCTH IIPU PELIEHUH BO3HUKAIOIUX MPOOJIeM Ha OCHOBE y4éra OOIIUX
MHTEPECOB M COTJACOBaHMS MO3UIMNA (0OCYKIeHHS, OOMEH MHEHHSMH, «MO3TOBBIC IITYPMBI»,



KOOPJAMHALIMS COBMECTHBIX JEUCTBUI, ONpe/IesieHHe KPUTEPUEB MO OIIEHKE KauecTBa BBIMOJHEHHON
paboThI U ApyTHE).

PeryasiTuBHbIe yHHBepPcAJIbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHME CaMOCTOSITEJIbHO OMNPEACNSTh WEIU JACSITEIbHOCTH, IUIaHUPOBATh, OCYIIECTBIISATD,
KOHTPOJIHPOBATh U TIPU HEOOXOJMMOCTH KOPPEKTUPOBATH CBOIO JCSITEILHOCTD, BEIOMpATh Hanbosee
3¢ (heKTHBHBIE CIIOCOOBI pelieHMs YIeOHBIX U TIO3HABATEIBHBIX 33714, CAMOCTOSTCIILHO COCTABIISITH
WA KOPPEKTUPOBATh MPEJIOKEHHBIA alrOPUTM JCUCTBUUA TMPU BBINOJHEHUHM 3aJaHUM C Y4ETOM
MOJTYYEHUSI HOBBIX 3HAaHUM 00 HU3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX, OICHUBATH
COOTBETCTBHE MOJYUYEHHOI'O PE3yJIbTaTa 3asiBJICHHOM 11€JIM, YMEHHE UCIIO0Ib30BaTh U aHAIM3UPOBATh
KOHTEKCTHI, MIPEJIaraeMble B YCJIOBUU 3a/IaHUM.

INPEIMETHBIE PE3YJIbTATbBI

B cocraBe mpenMETHBIX PE3YJNbTATOB 10 OCBOSHHUIO 00s3aTEIIBHOTO  COJEPIKAHMS,
YCTaHOBJICHHOTO JaHHOW  (efepanbHOM  pabodell  mporpaMMoOi,  BBIACISIOT:  OCBOCHHBIE
00yJarONUMUCS HAYYHbIC 3HAHWS, YMEHUS U CIIOCOOBI JCHCTBHM, CIICIIU(PUICCKHUE I TPEIMETHOM
obnactu «XHUMHS», BHUABI JEATEIHHOCTH IO TOJIYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIpETaIHH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaI[UsX.

K konmy oOyuenuss B 8 kiacce mpeaMmeTHble pe3ylbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OoTpaxkaTh C(HOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHI:

® PACKpPBIBATH CMBICI OCHOBHBIX XUMHUYECKUX MOHATUN: aTOM, MOJIEKYJIa, XUMUYECKUI AJIEMEHT,
MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMECh (OJIHOPOJIHASI U HEOAHOPOAHAS ), BATIGHTHOCTb,
OTHOCUTEJIbHAsA aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAS
Macca, MaccoBas JI0JIsI XMMHYECKOTO 3JIEMEHTA B COSAMHEHUH, MOJIIPHBIN 00BEM, OKCHI,
KHCJIOTa, OCHOBAHHE, COJIb, DJIEKTPOOTPHUIIATEIHLHOCTD, CTETIEHb OKHCIICHUSI, XUMUYECKas
peakius, KjJacCupUKaIUs PeaKIuid: peakiiui COSIMHEHUS, PEAKIIUN Pa3I0KEHUSI, PEaAKIIHH
3aMelIeHHs], peakliui 0OMeHa, 9K30- U IHI0TEPMUYECKUE PeaKIluu, TeTIoBoi 3 (eKT peakiumy,
SJIPO aTOMa, DJIEKTPOHHBIN CIIOM aToMa, aTOMHasi OpOUTAallb, pauyC aTOMa, XUMUYECKasi CBS3b,
MOJISIPHAS ¥ HETIOJISIpHAs! KOBAJICHTHAs CBSI3b, MOHHAS CBsI3b, HOH, KATHOH, aHUOH, PAaCTBOD,
MaccoBas JIOJIsI BEMIECTBA (MPOIEHTHAsI KOHIIEHTPAIIKs) B PaCTBOPE;

® JUUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMUUYECKHUX MOHSATUN U TPUMEHSITh 3TH TIOHSITHS TPU
OTIMCaHUU BEIIECTB U UX MPEBPAICHU;

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

®  OMNpeaeIsITh BAJICHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COSTUHEHUSX, CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COSAMHEHUSIX, MPUHAICKHOCTh BEIIECTB K OMPEAEIEHHOMY KIIACCy
cCoeMHEHM 1o hopMynaM, BUI XUMUYECKON CBS3H (KOBAJICHTHAS U MIOHHAS) B HEOPTaH UUECKUX
COCIMHCHHUSX

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

® ONMCHIBATH U XapaKTEPU30BaTh TaOMHuHyIo popmy Ileproaudeckoit CUCTEMbI XUMUUYECKHIX
AJIEMEHTOB: pa3NuyaTh MOHATHUS «TJIaBHas moarpynna (A-rpynmna)» u «nodounast noarpymmna (b-
TpyMIa)y», Majabie U O0NbIINE IEPUOIBI, COOTHOCUTH 0003HAUCHUSI, KOTOPBIE UMEIOTCS B TAOIHIIE
«ITepuoamyeckas cucrema xumuueckux 3yemMeHToB J1. 1. MenaeneeBay ¢ 4uCIOBBIMU
XapaKTEPUCTUKAMH CTPOCHHS aTOMOB XHUMHUYECKHUX AJIEMEHTOB (COCTaB U 3aps sapa, oo1iee
YUCJIO AJIEKTPOHOB U PACHpeIeNICHUE UX MO IEKTPOHHBIM CIOSIM);

e KJIacCHU(UIMPOBATH XUMUYECKUE AIIEMEHTHI, HEOPTaHUYECKHUE BEIIECTBA, XUMUUECKHUE PEaAKITIU
(0 uKCITy ¥ COCTaBY yYacTBYIOIIMX B PEAKIIUU BEIIECTB, MO TEIIOBOMY 3D (PEKTy);



XapaKTepu30BaTh (OMUCHIBATh) O0IINE XMMHUECKHE CBOMCTBA BELIECTB Pa3IMYHBIX KJIACCOB,
MOATBEPK/1asl ONIMCAHNE TPUMEPAMH MOJIEKYJISIPHBIX YPAaBHEHUN COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIUI;
IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O COCTaBa,
BO3MOXHOCTH MPOTEKAHUS XUMHYECKUX MTPEBPALLCHUIN B PA3JIMYHBIX YCIOBUSX;
BBIYHUCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAcChl BELIECTB, MAaCCOBYIO JOJIO
XUMHYECKOT0 3JIEMEHTA 10 (hOpMyJie COSTMHEHUS, MACCOBYIO JIOJIIO BEIIIECTBA B PACTBOPE,
MIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOUN peaKInu;
MPUMEHSATH OCHOBHBIE OIEPALIMU MBICIUTEILHON AEATEIbBHOCTH — aHAJIU3 U CUHTE3, CPABHEHHUE,
0000111eHIEe, CUCTEMATH3AINIO, KiIacCU(UKAIINIO, BHISIBICHUE IPUYMHHO-CIIEICTBEHHBIX CBSI3eH
— JJI U3yYEHHUS CBOWCTB BEIIECTB U XUMHUYECKUX PEAKIIMi, €CTECTBEHHO-HAYYHbIE METObI
MO3HAHMS — HAOMIOZICHUE, U3MEPEHUE, MOJIETUPOBAHHE, SKCIIEPUMEHT (peaibHbIN U
MBICJICHHBIN );
CJIEJIOBAThH MPABUIIAM ITOJIB30BAHMSI XUMUYECKON TIOCYION 1 TaOOPaTOPHBIM 000pYyTIOBAaHUEM, A
TaK>Ke TIPaBIJIaM OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSIMH IO BBITTOJIHEHUIO
1a60PaTOPHBIX XUMUYECKHUX OIBITOB IO MOJTYYSHHUIO U COOUPAHUIO Ta3000pa3HbIX BEUIECTB
(BoOpO/Ia M KUCIOPO/a), IPUTOTOBIECHUIO PACTBOPOB C ONpPeAeIEHHON MAaCCOBOM J0ei
pacTBOPEHHOTO BEILIECTBA, IFIAHUPOBATH U IPOBOJAUTH XUMUYECKUE SKCIEPUMEHTHI 110
pacro3HaBaHUIO PACTBOPOB MIEIOYEH U KUCIOT C MOMOIIBIO HHIUKATOPOB (JTAKMYC,
¢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 XUMHUYECKUX ITOHATUI: XUMUUYECKUI IJIEMEHT, aTOM, MOJIEKYJIa,
WOH, KAaTUOH, aHUOH, TPOCTOE BEIIECTBO, CI0KHOE BEUIECTBO, BAJICHTHOCTD,
3JIEKTPOOTPULIATEIIBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs PEaKIIUsl, XUMUYECKas CBS3b,
TETI0BOM 2(PEKT peakinu, MOJb, MOJSIPHBIN 00BbEM, PACTBOP, ANEKTPOIIUTHI, HEAIEKTPOIUTHI,
ANEKTPOIUTHYECKAS TUCCOIHMAIINS, PEAKIITH HOHHOTO 0OMEHa, KaTalnu3aTop, XUMHUECKOe
paBHOBecHE, 00paTUMbIE U HEOOpATUMBIE PEAKIIUU, OKUCITUTEIIbHO-BOCCTAHOBUTEILHBIE
pEeaKurH, OKUCIUTEL, BOCCTAHOBUTENL, OKUCIICHUE U BOCCTAHOBIICHUE, AJUIOTPOIINS,
amM(pOTepHOCTh, XUMHUYECKas CBSA3b (KOBAJICHTHASI, MOHHASI, METAITUYECKas ), KpUCTAIITMYECKast
peIéTKa, KOPPO3Usl METAJLIOB, CIUIABBI, CKOPOCTh XUMUUYECKON PEAKIIUU, IPEACIIBHO
nonyctuMmas konueHTpanus [1JIK Bemectsa;
WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMUYECKUX MOHATUN U IIPUMEHSATH 3TH MOHATUS IIPU
ONMCAaHHNM BEUIECTB U UX MPEBPAIICHU;
HCIIOTh30BaTh XUMHUYECKYIO CHMBOJIUKY JJISI COCTaBIIEHUs (POPMYIT BEIIECTB U YpaBHEHUM
XUMHYECKUX PEAKIINI;
ONPEACIISITH BAICHTHOCTh U CTENIEHb OKUCIICHHUSI XUMUYECKUX 3JIEMEHTOB B COCIMHEHUAX
Pa3IMYHOrO COCTaBa, MPUHAJICKHOCTh BEIIECTB K ONMPEACIEHHOMY KIIacCy COSTMHEHUH 10
dbopMynaM, BUJ XUMHUYECKOW CBS3U (KOBaJICHTHASI, MOHHASI, METAJLTUYECKAs) B HEOPTaHUIECKIX
COCIMHEHMSX, 3apsijl HOHA 10 XUMUYECKOH popmyIie, XxapaKkTep cpebl B BOJAHBIX pacTBOpax
HEOPraHWYECKUX COCANHEHUM, TUI KPUCTAIIMYECKON PEeIIETKA KOHKPETHOTO BENIECTBA;
packpbiBaTh cMbIca [Iepuoguueckoro 3akona /. 1. Menneneesa U 1eMOHCTPUPOBATH €TI0
MMOHMMAaHME: OMHICHIBATh U XapaKTepU30BaTh Tabnuunyto popmy Ilepnoanyeckoil cucreMsl
XUMHUYECKHX 3JIEMEHTOB: pa3inyaTh MOHITUS «TJ1aBHAs NMoArpymnmna (A-Tpynmna)» u «1modoyHas
noarpynna (b-rpymnmna)y», maneie u 60bIIMe TIEPUOABI, COOTHOCUTH 0003HAUEHUS, KOTOPHIE
UMEIOTCS B IEPUOANYECKON TaOIHIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOSHUSI aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij A1pa, 001ee YUCIIO JIEKTPOHOB U pacIipe/ieIeHHe X
IO 3JIEKTPOHHBIM CJI0SIM), OOBSICHITH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOMCTB JIEMEHTOB



U UX COEIMHEHUH B MpeesiaXx MaJbIX IEPUOAOB U TJIaBHBIX NOAIPYIII ¢ YYETOM CTPOEHUS UX
aTOMOB;

KJ1accu(UIIUPOBATh XMMUYECKHE AJIEMEHTBI, HEOPraHMUECKUE BELIECTBA, XUMUUECKUE PEaKIIH
(110 YMCIly M COCTaBy yYacTBYIOIIMX B PEAKIIMH BEIIECTB, 10 TEIUIOBOMY 3P (deKTy, 1o
W3MEHEHMIO CTENEeHEH OKUCIIEHUSI XUMUYECKUX 3JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIIHE U CIICHU(PHUECKUE XUMHUUECKUE CBOMCTBA IPOCTHIX U
CJIOXKHBIX BEILECTB, IOATBEPKAAs ONIMCAaHUE IPUMEPAMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUN
COOTBETCTBYIOIUX XUMUYECKUX PEAKLUM;

COCTaBJIATh YPAaBHEHUS DJIEKTPOJIUTUUECKON IUCCOLMALMM KUCIIOT, HIEJI0OYEH U COJIEH, IIOJIHBIE U
COKpaIlEéHHbIE YPaBHEHUS pEaKkIii HOHHOTO 0OMeHa, ypaBHEHHS PEAKIUM, TOATBEPKIAFOIINX
CYLIECTBOBAHME F€HETUUYECKOM CBSI3U MEX]y BEILIECTBAMH PA3JIMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKLIUI IIOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO 0ajaHca 3TUX PEAKIIMMI;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU OT UX CTPOEHUS, BO3SMOKHOCTH IIPOTEKAHUS
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,
IIPOBOAUTH PACUETHI 10 YPABHEHUIO XUMUYECKON PEAKIUY;

co0Jr01aTh MpaBUJIa MOJIb30BAHUSI XMMUYECKOM MOCYA0H 1 1a00paTOpPHBIM 000pyIOBaHUEM, A
TaKXe MpaBuiIa 0OpalleHus ¢ BEIeCTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU IO BBIITOJHEHUIO
71a00paTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYCHHUIO U COOMPAHHIO ra3000pa3HBIX BEIIECTB
(aMMHMaKa 1 yriaeKucioro rasa);

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

IIPUMEHSTh OCHOBHBIE ONEPALIMH MBICIUTENBHOMN IEATENbHOCTH — aHAJIN3 U CUHTE3, CPABHEHHUE,
0000111eH1Ee, CUCTEMATH3alIMIO, BbISIBIICHHE TPUYMHHO-CIIEICTBEHHBIX CBA3EH — JJIs U3yUEeHUs
CBOMCTB BEILIECTB M XUMUYECKUX PEaKI1i, €CTECTBEHHO-HAYUHbIE METO/IbI [IO3HAHUS —
HabJt0/IeHne, U3MEPEHNE, MOJICIIMPOBAHHE, IKCIIEPUMEHT (peaibHbIN U MBICIICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
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

YeJIoBeKa

12 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubmmnoreka HOK

' 00 oKkcuaax https://m.edsoo.ru/7f41837c
59 Bonopon. Ilonstue o kucinorax 8 1 bubnmorexa LIOK

' U COJISX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 but6mmorekxa [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmorekxa [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Paszgea 3. [lepuoagnueckuii 3axoH u [lepuogudeckas cucrema xummuueckux 3jaemMenToB /. U. MengeneeBa. CTpoeHne aToMOB.

Xumuuyeckasi ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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
BOCCTAHOBUTEJIbHBIC 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

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Kontpoabnbsie IlpakTuueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcbl
Pa3zgea 1. BenmecTBO 1 XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 8 1 1 bubmmoreka [JOK
' XHUMHUYECKHUE PEAKIUU 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 anemeHToB VIA- el Cepa u eé 6 bubmmorexa [JOK
' TPYTIRL Lep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA 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 [TOK
' . PYHIEL PO https://m.edsoo.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Wroro no pazueny 25



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

Pa3zgen 3. MeTaJIbl M 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
Pa3zpnen 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
OBHIEE 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 bubnunorexa [JOK
oOpariieHus ¢ 1abopaTOpHBIM 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 PUMED https://m.edsoo.ru/ff0d28c8
OUYHUCTKHU TTOBAPEHHOW COJIN)»
bu6mmorexa [IOK
6 A 1
TOMBEH MOTICRYITHL 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 YUCHHE 1 bubmorexa HOK

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
https://m.edsoo.ru/ff0d28c8
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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 MOJIEKYJISIpHAst 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
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuotexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa HOK
o . P https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIIoneaucT. O6o0IeHne u bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3als 3HAaHUH
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Coctas bubnuoreka [IOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
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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 bubmorexa HOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, 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 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[TpakTrueckas padota Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
o M https://m.eds00.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [TOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTe 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopna kak pacrBopurens. HacbleHnnsie
37 u HIGL:HaCI)I peHHI)IE, aCTBOPBHI MH;CCOBaSI bubmmorexa [TOK
5 P PEL- 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 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, 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 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHUM 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 (cpenuue): HOMEHKIATypa,

46 cnocof(SLII) 101 )eHI/Iﬂ XI/IMI/I‘IZ(I:)KI/IC 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 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edso00.ru/00ad9a50

bu6mmoreka [JOK

49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI

= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIaCChl HCOPTaHUUECKHX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa [JOK
' 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
bu6mmoreka [IOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
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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 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Meneneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsApHAS XUMHYECKast bubnmoreka [JOK
CBSI3b 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 OkucIuTenu U BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edso0.ru/00adb076
65 KonTpomnbnas padota Ne4 mo Teme bubnmoreka [JOK
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https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
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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
CUCTEeMaTU3alus 3HAaHUN 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
[Tepuoanyueckuii 3aK0H.

1 [Tepnonuueckas cucrema 1 bubnnoreka [JOK
XUMHYECKHX 3aeMeHToB /l. U. https://m.edsoo.ru/00adb59
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XUMHUYECKUX JIEMEHTOB 1 bubmmorexa [JOK

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

3 Knaccudukarmus 1 HoMeHKIaTypa 1 bubnuotexa [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IelIoB Kypca 8 Kiaccay

6 Knaccudukanus xumudeckux 1 bubnnoreka [JOK
peaKkLyii 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.

bubmuoreka [JOK
8 ®DaKTOpPHI, BIUSIONINE HA CKOPOCTh 1

XUMHYISCKOM PCAKIIUN U ITOJIOKEHUC

https://m.edsoo.ru/00adc28c¢c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIBHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
a HHATH. https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HouHble ypaBHEHUS peaKIIni bubnmorexa LOK
yp peakt 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
AIEKTPOIUTUYECKON TUCCOIIUAIIUT
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 sxcnepuMeHTAUTBHBIX Eubmorexa I[OK
p https://m.edsoo.ru/00addbfa
3a1a49y
KonTtponbHas padora Ne2 o treme
17 «DNEKTPOIIUTHYECKAS TUCCOIIUALIUI bubmmorexa LOK
p A HHATIA. https://m.edsoo.ru/00addec0
XVMUYECKUE PEeaKIui B PACTBOPAX)»
OO0mras XxapakTepucTHKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEDPE bubmmorexa [TOK
p p https://m.edsoo.ru/00addfe2
xJopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, bu6mmoreka [IOK
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XUMHUYECKHUE CBOWCTBA, MOTYyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmmorexa [JOK
v B N ’ https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBONUCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMUUYECKUX PEAKLINNA, €CII 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 cepbl. CepHas KHCIIOTA,
25 du3nyeckre U XMMUYECKHE CBOMCTBA bubmmorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XVUMHYECKUE PeaKIlni, JIekKaIlnue B
OCHOBE TIPOMBIIIICHHOTO CrIoco6a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuorexa [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepbl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
NPOIYKTa PEAKLIUU https://m.edsoo.ru/00adec8a
28 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubmuorexa [JOK



https://m.edsoo.ru/00ade104
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa OK
» HOIYH https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTiueckas paborta Ne 3 o reme
30 «[TonydyeHne aMMuaka, U3y4eHHE €ro bubmorexa LHOK
. v 13X https://m.edso00.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XHMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB M COJICH
aMMOHHUS B KQY€CTBE MUHEPATbHBIX

32 00peHunii. XUMHYECKOe bubmorexa HOK
yAoop ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta q)(I)I/II)3I/I(IIe3:KHe u bubmorexa [JOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJy4YCHHE
Hcnonws3oBanue pocdaros B

34 KaueCTBE MHUHEPATLHBIX YA0OPEHUH. bubnuorexa [JOK
3arpsi3sHEHUE 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 Oxkcupel yraepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMHUYECKUE CBOUCTBA.

https://m.edsoo.ru/00adfebe
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DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronbHast KucioTa u e€ coiu bubmiorexa 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
[IpakTuueckas padbora 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 reme

42 «BaxHeie HEMeTaIbl U UX bubmmorexa LIOK

https://m.edsoo.ru/00ae0e18
COCTMHECHUS
OO01mas XxapakTepUCTHKA XUMUYIECKUX
3JIEMEHTOB — METAJLIOB.

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

. bubnmoreka [JOK

44 DNEKTPOXUMHUYECKUH psift

HanpsHKEHUH METAIIIIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XUMHUYECKUX PEAKIIUHA bubmorexa LOK
P PeaRHIH, https://m.eds00.ru/00ae1156
€CJIM OJTMH U3 PEareHTOB COJICPIKHUT
pUMeCcH
46 ITousTHE O KOPPO3UU METAILIOB bubmorexa LOK
PP https://m.edsoo.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 BakHeiiime coequHeHNs KalbIUs bubmorexa [JOK
2 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3 AL
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
[TpakTiueckast pabota Ne 6 o Teme
53 "XEcTKOCTL BOABI K METOEI €€ bubmmorexa [TOK
\ A A https://m.edsoo.ru/00aelae8
yCTpaHEeHHUs
bu6mmorexa [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMdoTepHbIe cBONCTBA OKCHIA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Weneso bu6mmoreka [IOK

https://m.edsoo0.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIH
3HAHUH
[TpakTrueckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3de8
COCITUHEHUS
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 BBIX0J1a IPOAYKTa
peakiuu
61 O06o00611eHNe U cUCTEeMaTU3ALUS
3HAHUH
KonTponbHas padora Ne4 o teme
62 «Baxueimme MeTaibl 1 UX
COETUHEHUS
63 BemecTBa 1 Matepuansl B bubnuoreka [IOK
MTOBCEJHEBHOM KU3HH YEIOBEKa https://m.edso00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuorexa [IOK
OKPY’KaIOILEeH 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 bubnuoreka [IOK
CUCTEMATH3alMsl 3HAHUH https://m.edso00.ru/00ae0dOa
67 PesepBHeiit ypok. O600IICHHE U bubnmoreka [JOK
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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

68

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METO/JMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JJIS1 YHEHUKA

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

METOAUYECKHUE MATEPHUAJIbI JJISA YUYUTEJA

L'abpuensam, O. C. Xumus. 8 kiacc: ydeOHUK 17151 001meo0pazoBatenbHbIx yupexaenuii O. C.
I"abpuensn. -M.: [Ipoda, 2007.

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

l'abpuensn, O. C. Xumus. § Kiacc: KOHTPOJIbHBIE U MpoBepouHbie padoTel O. C. 'abupuensu
u ap. - M.: Jlpoda, 2003.

TI'abpuenan, O. C. Xumus. 8 kiacc: padbouas rerpaaps Kk yueOnuky O. C. I'abpuensaa O. C.
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HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HHTEPHET

MynpTuMeaniiHbIe 00pa30BaTeIbHbIE PECYPCHI.
http://www.chemnet.ru

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

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

DnekTpoHHas OMOIMOTEKa YUeOHBIX MaTepPHAJIOB 10 XMMHUH Ha moptaie 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

