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MHNOACHUTEJIbBHASA 3AIINCKA

[IporpaMMa 1m0 XMMUU Ha YPOBHE OCHOBHOTO OOIIEro 0OOpa3oBaHUs COCTaBICHA HAa OCHOBE
TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOW OOpa30BaTeIbHON IMPOTrpaMMbl OCHOBHOTO OOIIETO
obOpazoBanus, npeacraBieHHbIXx B PI'OC O0O, a takxke Ha ocHOBe (enepaabHO pabodeil mporpaMMbl
BOCIIUTAHMS M ¢ YIETOM KOHIICTIIIUU IPEToaBaHusl y4eOHOro mpenmMera «XuMus» B 00pa30BaTEeIbHBIX
opranusanusax Poccuiickoit denepanuu.

[IporpamMmMa no xumuu Ja€T MpeCTaBICHUE O LENsIX, O0IIel cTpaTernu o0y4eHus, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIO IMpeAMETa, YCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
coJiep>KaHue, MpeaycMaTpuUBaeT paclpelielieHle ero mo KjaccaMm M CTPYKTYypHUpOBaHUE MO paszzesiaM U
TeMaM TPOTPaMMBbl IO XHUMHH, OINPEACISCT KOJIWYSCTBCHHBIE M KAYECTBCHHBIC XaPaKTEPUCTUKH
COZIepKaHUs, PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh M3YUEHHsS] XUMHU C YU4ETOM MEXIPEIMETHBIX H
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKH y4eOHOro mpoliecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroImmxcs,
orpezesnsieT BO3MOXKHOCTH IpeaMeTa AJis pealu3alud TpeOOBaHUM K pe3ylibTaTaM OCBOEHHS OCHOBHOM
00pa30BaTeNbHON MPOTrpaMMBI Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs, a Takke TpeOOBaHUU K
pe3yiabTataM OOY4YEeHHsT XMMUU Ha ypOBHE IleNiell M3y4eHHs NpeAMETa M OCHOBHBIX BHIOB Y4eOHO-
M03HABATEIBHOM IEATEILHOCTH 00YUYaIOLIErocs M0 OCBOCHUIO YUeOHOTO COIePIKAHMUS.

3HaHHe XUMHH CIY>KUT OCHOBOH 11 (OPMHUPOBAHHS MHUPOBO33PEHUS OOYYAIOIIErocs, €ro
MIPEJICTABICHAA O MAaTEePHAIbHOM EIAWHCTBE MHpPA, BAXHYIO pPOJIb HUTPaAlOT (HOpPMHpPYEMBIE XHMHCH
IIPE/ICTABICHMSI O B3aMMOIIPEBPALLICHUSIX SHEPTUU U 00 3BOJIOIMH BEIIECTB B IPUPOAE, O IMYTSIX PEIICHUs
rI100ambHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YENIOBEUECTBA — CHIPHEBOM, SHEPreTUUECKOM, MHUILEBOI U
9KOJIOTMUYECKOM 0e30MacHOCTH, MpobieM 3paBOOXPAaHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET pealM3allid BO3MOXKHOCTEH Il CaMOpa3BUTHA H (OPMHUPOBAHUS KYIBTYPHI
JUYHOCTH, €€ o011el U (yHKIIMOHATILHOM IPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHUPOBAHKE MBIIIJICHHUS M TBOPUYECKUX CIIOCOOHOCTEN 00YyJarOIINXCsl, HABBIKOB
X CaMOCTOSITENIbHOW Y4YeOHOH IeSTeTbHOCTH, SKCIIEPHUMEHTAIBHBIX M HCCIEI0BATEIbCKUX YMEHHH,
HEO0OXOIMMBIX KaK B IIOBCETHEBHOM JKM3HH, TaK U B IPOPECCUOHATHLHOU JIeSITEIILHOCTH;

3HAKOMUT CO CHENU(UKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI 1IETIOCTHOTO B3IUIA/a Ha
€IMHCTBO TPUPOABl M  YENOBEKa, SBISETCS OTBETCTBEHHBIM JTamoM B  (HOPMHPOBAHHH
€CTECTBEHHO-HAYYHON I'PaMOTHOCTH 00YyYaromIuXCs;

CTIOCOOCTBYET (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSM, K
MPHUPO/IE, K YETOBEKY, BHOCUT CBOM BKJIAJ B 9KOJOTHYECKOe 00pa30BaHUe 00yJarOIINXCSl.

JlaHHbIEe HAmpaBleHUS B OOYYEHHH XMMUU OOECTIeUUBAIOTCS CIeMU(BUKON colep:kaHus yaeOHOTo
MpeIMeTa, KOTOPBIA SBIISETCS MEJarorHuecKy aIallTUPOBAHHBIM OTPaKEHUEM 0a30BOW HAyKW XUMUU Ha
OIIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHMS OpPUEHTHPOBAH Ha OCBOCHHE
OOyYaIOIUMHUCSI CHCTEMbl TEePBOHAYANBHBIX TMOHITHA XHUMHH, OCHOB HEOPraHWYEeCKOW XHUMHH U
HEKOTOPBIX OTICIIBHBIX 3HAYUMBIX TIOHSATHH OPTaHUICCKON XUMUH.

CtpykTypa coaepkaHusi IporpaMMbl 10 XUMHH cOPMUPOBAHA HA OCHOBE CUCTEMHOI0 MOJAX0Aa K
e€ uzydenuro. ColiepkaHue CKIIAJbIBACTCS U3 CUCTEMBI MOHATUH O XMMHUYECKOM DJIEMEHTE U BEIeCTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOH peakiuu. O0e 3TU CHCTeMbI CTPYKTYPHO OPTaHU30BaHbI 11O MPUHITUITY
MOCJIEI0BATEIBHOTO PA3BUTHS 3HAHUN HAa OCHOBE TEOPETUUYECKUX MPEICTABICHHUIM pa3HOT0 YPOBHS:

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

— Ilepuoanueckoro 3akona /. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEeHHsI O CTPOCHHH aTOMa U XUMHYECKOH CBSI3U;

— IpeCTaBIeHU 00 AIEKTPOTUTHIECKON AUCCOIMAIINH BEIIECTB B PACTBOPAX.

TeopeTnueckre 3HaHHS PACCMATPUBAIOTCS HA OCHOBE SMITUPUYECKH TOTYYEHHBIX U OCMBICIICHHBIX
(baKTOB, pa3BUBAIOTCS MMOCIIEIOBATEIHLHO OT OJHOTO YPOBHS K APYTrOMY, BBITIONHSSI QYHKITUN OOBSICHEHHS



U MPOTHO3UPOBAHMS CBOMCTB, CTPOCHHUS U BO3MOXKHOCTEW MPAKTUYECKOTO MPUMEHEHHS U TOJIy4YEeHUS
U3Y4aeMBbIX BEILECTB.

OcBoeHHe NporpaMMBbl IO XUMHH CHOCOOCTBYET (POPMHPOBAHUIO MPEACTABICHUS O XUMUYECKOU
COCTaBJISIONICH Hay4YHOIH KapTUHBI MHpa B JIOTMKE €€ CUCTEMHOW IPUPOJIbI, IEHHOCTHOTO OTHOILIEHUS K
HAayyHOMY 3HAHUIO U METOJAaM II03HAHUS B HaykKe. V3ydyeHune XMMHUU NPOUCXOIUT C IPHUBJICUYECHUEM
3HAaHUI U3 paHee M3YYCHHBIX y4eOHBIX mpeaMeToB: «OKpyxaromuil Mupy, «buonorus. 5—7 kimacce» U
«®Dusuka. 7 Kmaccy.

[Ipy u3ydyeHUHM XUMHUHM TPOUCXOAUT (OPMUPOBAHUE 3HAHUUW OCHOB XHMMHUYECKOM HAYKH Kak
o0JacTi COBPEMEHHOT0 E€CTECTBO3HAHMS, MPAKTHUECKOW [eATEIbHOCTH 4YeJIOBEKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHPOBOH KyJIbTyphl. 3ajadya y4yeOHOro mpeaMeTra COCTOMT B (DOPMHPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHUU — BAXHEUINIUX (AKTOB, MOHATHI, 3aKOHOB W TEOPETHUECKUX TIOJOKEHUH,
JOCTYMHBIX 0000IIEHNI MHUPOBO33PEHUECKOTO XapakTepa, si3blka HAyKH, B MPUOOLICHHH K HAyYHBIM
METOJIaM TO3HAHUA MPU H3YyYEHUH BELIECTB U XMMHUYECKHX peakluii, B (OpMHpPOBAHMM U Pa3BUTUU
MO3HABATENIBHBIX YMEHUH U UX MPUMEHEHHWU B Y4eOHO-ITO3HABATEIbHON M y4eOHO-HMCCIIEOBATEIbCKOM
JeSITEIbHOCTH, OCBOEHUH IPAaBUJI O€3011aCHOT0 OOpAIEHHS C BEIIECTBAMH B [IOBCEJHEBHOM KU3HHU.

[Ipyu u3ydeHHr XMMHUHM Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUsl BaXKHOE 3HAUEHUE TIPUOOpEH
TaKHe LeH, KaK:

— (QopMHpOBaHWE WHTEIUIEKTYAIIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMo00Opa30BaHUIO,
COTPYJHHYECTBY, CAMOCTOSITEJIbHOMY NPHUHATHUIO DPELIEHUH, CHOCOOHOM aJanTHpOBaThC K OBICTPO
MEHSIOLUMCS YCIIOBUSIM KU3HU;

— HampaBlIEHHOCTh OOY4YeHHs] Ha CHCTEMaTH4yeckoe TMpHOOIIeHHEe OO0y4arommxcs K
CaMOCTOSITENTFHOM TO3HABATENbHOM JAESITETbHOCTH, HAyYHBIM METOJaM MO3HaHUs, (OPMHUPYIOIIUM
MOTHBAIIMIO U PAa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecriedeHHe  yCJIOBHUH, CIOCOOCTBYIOIIMX  NPUOOPETEHHIO  OOYYAIOIUMHKCS  OIBITa
pa3HOOOpa3HOW [NIEATENbHOCTH, TO3HAHUSA M CAMOIO3HAHUS, KIIIOYEBBIX HABBIKOB (KITHOYEBBIX
KOMITETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JCSITEIbHOCTH;

— (popmupoBanue o01ell QyHKIMOHAIBHON U €CTeCTBEHHO-HAYYHON IPAMOTHOCTH, B TOM 4YHCIIe
YMEHHUH OOBSICHATH U OLIEHUBATH SBJICHUSI OKPYXKAIOIIETO MUPA, UCIOJIb3YS 3HAHUS U OIIBIT, [TOJIyYE€HHbIE
MPU M3YYCHUM XUMUU, NMPUMEHSITh UX MPU PEIICHUH TPOOJIEM B TMOBCEIHEBHOW KU3HU U TPYIIOBOMH
NESITENIBHOCTH;

— (¢dopmupoBaHre y OOYYAIOIIMUXCS TYMAaHUCTHUECKUX OTHOIICHWN, TMOHUMAaHHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JUIs BBIPAOOTKU IKOJIOTHYECKH I1eJIeCO00pPa3HOro MOBEACHUS B OBITY M TPYIOBOMH
NeSITEIbHOCTH B LIEJISIX COXPAHEHUsI CBOETO 3/J0POBBS M OKPY’KaIOLIEH MPUPOJHON Cpeibl;

— pa3BUTHE MOTHMBALMU K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIIHUTaHHUIO Ha
OCHOBE YCBOEHHS OOILEYETOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HAMPaBIEHHOCTH JAIbHEHIIIETO 00YUICHHSI.

OOmiee 4YKMCIO 4YacoB, OTBEAEHHBIX JJIS H3Y4YEHMs] XMMHUM Ha YPOBHE OCHOBHOIO OOIIETro
oOpazoBanusi, coctapiser 136 dyacoB: B 8 kinacce — 68 yacoB (2 yaca B HeJen0), B 9 kimacce — 68 yacos (2
yaca B HEJCITIO).

COILEPKAHUE OBYYEHUSA

8 KUIACC

IlepBoHaya/IbHbIE XUMUYECKHE TOHITHSA

[Ipeamer xumuu. Poilb XMMUM B JKM3HU YeJIOBEKa. XUMMHUSA B CHUCTEME HayK. Tena M BeLIECTBa.
@u3nyecKue CBOMCTBA BELIECTB. ArperaTHoe COCTOsiHME BemecTB. [loHATHE O MeTonax IMO3HaHUS B
xuMun. Yucreie BemecTBa U cmecu. CriocoObl pa3iesieHus CMeceil.

ATOMBI U MOJIEKYJIbl. XUMUYEeCKUE 31eMeHThl. CHMBOJIBI XMMUYECKUX 3JIeMeHTOB. lIpocTbie u
CJIO’KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUEHUE.



Xumuueckasi ¢opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHX O3JIEMEHTOB. 3aKOH IOCTOSIHCTBA
cocraBa BemecTB. OTHOCUTENbHAs aroMHas Macca. OTHOcHUTENIbHAas MOJIEKYJsIpHas macca. MaccoBas
JI0JI1 XUMUYECKOIO AJIEMEHTA B COCIMHEHHH.

KonunuectBo BemectBa. Monbs. MonsipHas macca. B3anMocBsI3p KOJIuM4ecTBa, MAacChl M 4HMCIa
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHHH.

du3nyecKkue U XUMUYECKUE SBJICHUSA. XUMHUUYECKasi peaklys U €€ NpU3HAKU. 3aKOH COXPaHEHUS
Macchl BEHNIeCTB. XHUMHUYeCKHe ypaBHeHUd. Kiaccudukamuss XUMUYECKHX peakuuil (CoeauHeHHUs,
pasNoKeHUs, 3aMeleHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XUMUYECKOH MOCY/I0H, paBuiIaMu pabOTHI B TAOOPAaTOPUH U MPUEMaMU 00paICHUs
c JnabopaTopHbIM OOOpyJOBaHHMEM, W3y4YeHHE ¥ ONUcCaHhe (PHU3UYECKUX CBOUCTB 0O0pa3IoB
HEOPraHMYECKUX BEIIECTB, HaOmoJaeHue (u3nueckux (IUIaBlieHWE BOCKA, TasHUE JIbJa, PacTUpaHHE
caxapa B CTyIIKe, KUIIEHHUE ¥ KOH/ICHCAIUS BOJIbI) U XUMUYECKUX (TOpEeHUE CBEYU, TPOKATMBAHUE MEIHOMN
MPOBOJIOKH, B3aUMOJCHCTBHE Meja C KHUCIOTOW) SBJICHHH, HAOJIOJEHHE M OINHUCAHHUE TPU3HAKOB
IIPOTEKAaHUs XUMUYECKUX PEAKIMI (pa3yiockeHue caxapa, B3auMOJICHCTBUE CEPHON KUCIIOTHI C XJIOPUIOM
Oapusi, paznoxenue ruapokcuaa meau (II) mpu HarpeBaHuu, B3aUMOCHCTBHE Kejle3a C PpaCTBOPOM COJIU
meau (II), uzyuenue crocoOOB paz/ieleHus] CMECeii: ¢ MOMOIIBI0 MarHUTa, (GYUIBLTPOBAHUE, BhITAPUBAHHUE,
JUCTWIUISILMS, Xpomarorpadus, NpOBEAEHUE OUYMCTKHM IOBAPEHHOW COJIM, HAOJIOJEHHWE M OMNHCAHUE
pe3yibTaTOB MPOBEIEHUS OIBITA, MJUIFOCTPUPYIOLIEIO 3aKOH COXPAHEHWS MAaccChl, CO3JaHUE MOJeen
MOJIEKY (IIapOCTEPIKHEBBIX ).

Ba:kneiinue npeacTaBuTe I HEOPraHUYeCKMX BeleCTB

Boznyx — cmech razoB. CoctaB Bo3ayxa. Kuciopoa — anemMeHT u npocToe BeriecTBo. Haxoxnenue
KHCJIOPO/a B IPUpOJIe, GU3NIECKHE U XUMUIECKHE CBOWCTBA (peakiuu ropenust). Okcuabl. [Ipumenenue
kucnopona. CrocoObl TOTy4YeHHUsS KHCIOpOAa B J1a0OpaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopot
Kucnopoa B mpupoje. O30H — alIoTpoIiHas MoIu(pUKaIus KHCIOPO/a.

TermnoBoit  3ddexr XumMHUeCKOW  peakluH, TEPMOXMMHUYECKHE YpPaBHEHHUS, DJK30- W
SHAOTEPMHUYECKHE peaklnuu. TOIUIMBO: yroib M MeTaH. 3arpsi3HEHUE BO3/1yXa, YCHJIEHHE MapHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bonopon — snemeHT M mpoctoe BemiecTBo. HaxokaeHue BoAopoaa B mpupope, (pusnyeckue u
XUMHUYECKHE CBOICTBA, IPUMEHEHHE, CIOCOObI nmonydeHust. Kucinotsl u conu.

Mossipablit 00b€M ra3oB. Pacu€Tel 10 XUMUYECKUM YpaBHEHUSM.

dusnyeckue cBolcTBa BoAbl. Bona kak pactBoputens. PactBopsl. HachllieHHbIE 1 HEHACBIILIEHHBIE
pacTBopbl. PacTBOpMMOCTH BeleCcTB B BoOJe. MaccoBas J0isl BEIECTBA B pacTBOpe. XUMHYECKHE
cBoiicTBa BoJbl. OcHoBaHUS. Poib pacTBOpOB B mpupoJe M B KU3HU 4yeioBeka. KpyroBopor BoJbl B
npupoe. 3arpsi3HeHNe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA IPUPOIHBIX BOI.

Knaccupukanus  Heopranmyeckux — coeauHeHuil.  Oxcuapl.  Knaccudukanumss — OKcHIOB:
cosieoOpasymomne (OCHOBHBIE, KHCIOTHBIE, am@oTepHble) U HecosneoOpasyroue. HomenkinaTypa
okcu0B. DU3nyecKne U XUMUYECKHE CBOMCTBA OKCUIOB. [lomydeHne oKCuaoB.

OcnoBanus. Knaccudukamuss ocHoBaHUH: MENOYM U HEPaCTBOpUMBIE OCHOBaHUsA. HoMeHkmatypa
OCHOBaHMU. PU3HUECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHue ocCHOBaHUM.

Kucnorsl. Knaccudukanus kuciaor. Homenknarypa kucnor. Pu3zndeckrue 1 XUMUYECKHE CBOWCTBA
kuciaot. Psag aktuBHoctn metauioB H. H. bekerosa. I[lonyyenue Kucior.

Comun. Homenknarypa coseil. @u3nueckre 1 XUMAYECKHe cBoWcTBa conel. [lomydenue coneil.

I'enernueckas CBsA3b MEXAY KJacCaMHM HEOPraHMYECKUX COCTUHEHHM.

Xumuueckuii IKcnepumenm:

KauecTBEHHOE OIpe/ieJIeHe COJIep’KaHusl KHUCIOpoJa B BO3JyXe, IOJlyueHue, coOupaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB KHCIIOpOJAa, HAOII0JeHHE B3aUMOJCHCTBHS BEIECTB C KUCIOPOIOM
U YCJIOBUSI BOSHUKHOBEHHMS U MPEKpaIeHUs1 TopeHus (Ioxapa), 03HaKOMJIEHHE ¢ 00pa3liaMu OKCHIO0B U



ONMCaHWE WX CBOMCTB, IOJIydYeHHE, COOMpaHUe, paclo3HaBaHME W HW3yYEHHE CBOICTB BOJOpOAA
(ropenue), B3aumozeiictBue Bojgopoaa ¢ okcugom wmenu (II)  (Bo3MOXXKHO UCHOJIB30BaHUE
BHJICOMATEPHAIIOB), HAOMIOCHUE 00PA3IIOB BEMIECTB KOJTMYECTBOM | MOJIb, HCCIIeJOBAaHNE OCOOCHHOCTEH
pacTBOPEHMS BEIIECTB C PA3IMYHOM PaCTBOPUMOCTHIO, MPUTOTOBIEHHUE PACTBOPOB C OINPEACIEHHOU
MacCOBOM J10JIei paCTBOPEHHOIO BEIIECTBA, B3aUMOACHCTBUE BOJIbI C METAJJIaMU (HATPUEM U KaJIbLIUEM)
(BO3MOXXHO HCIIONIb30BaHME BUACOMATEPHAJIOB), MCCIIEOBAHUE OOpA3LOB HEOPraHWYECKHX BEIIECTB
Pa3IMYHBIX KJIacCOB, HAOIIOJEHNE U3MEHEHHUS! OKPACKM MHAMKATOPOB B PACTBOPAX KHUCIOT U IIEIOYEH,
u3ydueHue B3aumozeictBus okcuna menu (II) ¢ pacTBopom cepHOM KHCIOTBHI, KHCIOT C METaJUIaMU,
peakuuil HeUTpaln3aluu, IoJy4eHHEe HEPACTBOPUMBIX OCHOBAHMIM, BBITECHEHUE OJTHOI'O METAJlIa APYTHUM
U3 pacTBOpa COJIM, PELLIEHUE IKCIIEPUMEHTANIbHBIX 3aau 110 TeMe «BakHel1ne Kiacchl HEOPraHUYEeCKUX
COCIMHEHUIN.

IMepuonuveckuii 3axkoH u Ilepumoaumyeckass cucrema xuMuUdeckux 3iementoB JI. MH.
MenpeneeBa. CrtpoeHne aroMoB. XHMMHYeCKasd CBf3b. OKHCIHUTEJbHO-BOCCTAHOBUTEIbHbBIE
peakuun

[lepBple TOMBITKK KiIacCH(PHUKAIMN XUMHYECKHX 3JIeMeHTOB. [loHsTHE O Tpymmax CXOIHBIX
AJIIEMEHTOB (IIENIOYHbIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, TaJOr€Hbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTepHbIE OKCUABI U TUIPOKCUIBL.

Ilepnonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux anemeHTtoB [[. M. Menneneesa.
Kopotkomnepruonnas u mmmHHONIeproaHas Gopmel [leproandeckoil cHCTEMBI XUMHUYECKUX AJIEMEHTOB /1.
N. Menneneesa. Ilepuoasl u rpynmnbl. @U3MUECKUN CMBICI NOPSIKOBOTO HOMEPA, HOMEPOB MepUoaa u
TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sjep. M3ortombl. OnekTpoHbl. CTpo€HHE 3IIEKTPOHHBIX
oboitouek aromMoB mepBbiXx 20 xumudeckux ayieMeHToB [lepmonmyeckoit cucremer [[. M. Menperneesa.
XapakTepucTUKa XHMMHUYECKOIO 3JIEMEHTa 1o ero mnojoxeHuto B Ilepmoanueckoit cucreme /[, U.
Menneneesa.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHUYECKHUX D3JIEMEHTOB, METAJUIMUECKUX H
HEMETAJJIMYECKUX CBOMCTB 10 TPyIIaM U MEepUoJiaM.

3nauenune Ilepmonnueckoro 3akoHa U Ilepuogmueckoil cUCTEMbl XUMHUYECKHUX SJIEMEHTOB st
pa3BuTUA HayKu U npaktuku. [. . Mennenees — yu4€HBIN U TpaXkIaHNH.

Xumnueckasi cBs3b. KoBasieHTHast (MOJsipHAs W HEMOJISIPHAS)) CBSI3b. DJIEKTPOOTPHUIIATEIILHOCTH
XUMHUYECKUX 3JIeMeHTOB. MloHHas CBS3b.

Crenenb oxucneHusi. OKHUCIUTENIBHO--BOCCTAHOBUTENbHBIE peakiuu. [lpouecchl OKHCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

n3y4eHHe oOpa3lOB BELIECTB METAUIOB M HEMETAJJIOB, B3aHUMOJCHCTBUE THMAPOKCUAA IUHKA C
pacTBOpaMHM KHCIOT M IIEJIOYEd, MPOBENCHHE OIBITOB, WILIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEaKIuil (TOpeHue, peakiluu pa3ioKeHHsI, COeTUHEHUS).

Meoswcnpeomemmnwie ceasu

Peanusarnus MeXnpeaMETHBIX CBA3EH NPU M3YYEHUM XMMHHM B 8 KJacce OCYIIECTBIISIETCS 4epe3
HCIOJIb30BaHNE KaK OOIINX €CTECTBEHHO--HAYYHBIX MMOHATHH, TaK U MOHSATHH, SBISIOIINXCS CHCTEMHBIMH
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYUYHOIO LIUKIIA.

OOmue ecTecTBEHHO--HAYYHbIE MOHSTHUS: HAay4HbIH (DaKkT, THIOTE3a, TEOpHUs, 3aKOH, aHAIU3,
CUHTE3, KJacCHU(pUKalus, MEePUOJUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT, MOJEIMpPOBAaHUE, HU3MEPEHHE,
MO/I€J1b, SIBJICHHE.

®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, NOH, HYKJIH/, U30TOMbI, PAAUOAKTUBHOCTb,
MOJIEKYJa, JJIEKTPUYECKUN 3apsi, BEIIeCTBO, Telo, 00BEM, arperaTHOe COCTOSHHE BELIeCTBa, ras,
¢bu3nyecKkre BeIMUMHBI, €AMHUIIBI H3MEPEHUS, KOCMOC, TJIaHEeThl, 3BE3/1b1, COJHIIE.

buonorus: porocunres, qeixanue, ouochepa.



I'eorpadus: atmocdepa, ruzxpocdepa, MUHEpPAIbl, TOPHbIE MOPOJbI, IOJIE3HBIE HCKOIAEMBbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepuonnueckuit 3akoH. llepuonmueckas cucrema xumuueckux annemeHTtoB [[. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTHM B H3MEHEHMHM CBOMCTB XMMHUYECKHX JJIEMEHTOB IEPBBIX TPEX
NIEPUOJOB, Kaius, KajablUsd M MX COCIUHEHUH B COOTBETCTBHUM C IIOJIOKCHHEM DJJIEMEHTOB B
Ileproanyeckoi cUCTEME U CTPOCHUEM UX aTOMOB.

CrpoeHne BelecTBa: BUIbI XMMUYECKON CBA3U. THUIBI KPUCTANIMYECKUX PEUIETOK, 3aBUCUMOCTD
CBOMCTB BEILECTBA OT TUIIA KPUCTAIUIMYECKON PEIIETKU U BUJA XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKHUX BEIIECTB. XWMHUYECKHUE CBOWMCTBA BEIICCTB,
OTHOCSIIIMXCS K  Pa3JIMYHBIM  KJaccaM HEOPraHWYECKUX  COCIUHEHMM, TE€HETHYecKas CBA3b
HEOPraHUYECKUX BEILECTB.

Knaccupukanuss XMMHYECKMX peakluid MO0 pasiWYHbBIM MOpHU3HaKaM ([0 YUCIYy U COCTaBy
YUYACTBYIOIIMX B PEAKIMH BEUIECTB, MO TEIIOBOMY 3 (EKTy, MO0 HM3MEHEHHIO CTEIEHEH OKHCIICHUS
XMMHUYECKHX 3JIEMEHTOB, 10 OOpaTMMOCTH, MO Y4YacTHUIO KaTajau3aTopa). DK30- M 3HIAOTEPMHUYECKUE
peakuuu, TepPMOXUMUYECKUE YPABHEHHUS.

[lonatne o ckopocTH XuUMHYECKOW peakiuu. [loHsTne 00 00paTMMBIX W HEOOPATHUMBIX
XUMHUYECKUX peakiusax. [IoHsTHEe O TOMOreHHBIX W TeTeporeHHbIX peakuusx. Ilonsrue o kartanuse.
[lonsiTie 0 XuMu4eckoM paBHOBecUH. DaKTOPBI, BIUAIOIME HA CKOPOCTh XUMHYECKOM pPEaKLMH U
I10JIO)KEHHE XMMHUYECKOTO PABHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE ~ pPEAKLUMH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENIbHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBiaeHUE YPaBHEHUN OKHCIUTENIbHO--BOCCTAHOBUTEIbHBIX pEaKLUi C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOIr0 OanaHca.

Teopus 3JIEKTPOIUTHYECKON JUCCOLMALUU. DIEKTPOJIUTBI U HEJIEKTPOIUTHI. KaTHOHBI, aHHOHBI.
MexaHu3M AuccolMaly BEIIECTB C Pa3IMYHbIMU BUJAAMH XUMUYECKOW cBs3U. CTeneHb AUCCOLUAIIHU.
CusibHBIE U ClTa0bIe DJIEKTPOJIUTHI.

Peakiium noOHHOTO oOMeHa. YCIOBHMsS NPOTEKaHWs pPEaKUMd HOHHOrO OOMEHa, TIOJNHbIE U
COKpalI€HHbIE HOHHBIE YypaBHEHMS peakuuil. CBoONMCTBa KHCIOT, OCHOBAHMW M COJIEH B CBETE
MpeACTaBICHUN 00 3JeKTpoNUTUYeCKOr nuccornuanuu. KadecTBeHHbIe peakiuu Ha WOHBL. [loHsaTHe O
TUAPOJIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMYECKHUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAIIOB U
HeMeTaJsIoB (rpadura M anmasza), CIOKHBIX BELIECTB (XJOpUAA HATPHs), UCCIEIOBAHUE 3aBUCHMOCTU
CKOPOCTM  XUMHYECKOW peakIuu OT BO3AECUCTBUS  pa3iMuHbIX  (AKTOpOB, HCCIEAOBAaHUE
NIEKTPONPOBOJIHOCTH PAaCTBOPOB BELIECTB, MPOLECCA JIUCCOLMALMM KHUCIOT, IIENOYeH M coyel
(BO3MOYKHO HCIIOJIB30BAaHME BHJIEO MATEPHANIOB), MPOBEJIEHUE OIBITOB, WUIIOCTPUPYIOIIMX HPU3HAKU
MPOTEKaHUs PEaKIMid MOHHOro oOMeHa (0Opa3oBaHHME OCaaKa, BBIJIEJICHUE Ta3a, 0O0pa3oBaHUE BOJIbI),
OTIBITOB, WJUTIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX peakluil (TopeHue, peakiuu
pa3ioXKEeHUs, COCIMHEHUs), PACIIO3HABaHUE HEOPraHMYECKHX BEIIECTB C IOMOUIbI KadeCTBEHHBIX
peaxkiuii Ha HOHBI, PELIEHUE dKCIIEPUMEHTAIIBHBIX 3a/1au.

HemeTajibl M MX coeJMHEeHUSA

OOmiasi xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOEHHS aTOMOB, XapaKTEpHbIE CTENEeHU
okucnenus. CTpoeHue U (pu3nuecKue CBOMCTBA MPOCTHIX BEIIECTB — I'aJOr€HOB. XUMHUYECKHUE CBOHCTBA
Ha puMepe XJopa (B3auMoJeiicTBHE C MeTallJIaMH, HEMeTalllIaMH, Iiesao4amMu). XiaopoBoaopoa. ConsiHas
KHCIIOTAa, XMMHUYECKHE CBOMCTBA, IMOJy4YeHHEe, NpuMeHeHue. JleiicTBue XJiopa M XJIOPOBOAOpOJa Ha
OpraHu3M uesoBeka. BakHelne XJI0puabl U UX HaXOXKJIEHHUE B IPUPOJE.



OOmias xapakrepucTika 31eMeHToB VIA-rpynmbl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHBIE
crerieHu okucieHus. CtpoeHue M (U3MYECKHE CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA M CEPHI.
AnnotpornHbie MOAM(UKAIIMK KHCIOpPOJa W Cepbl. XUMHYECKHEe CBOWCTBa cepbl. CepoBOAOpoOI,
cTpoeHue, (u3n4eckue M XUMUYeckue cBoMCTBAa. OKCHIBI Cepbl Kak IMPEACTAaBUTENN KHCIOTHBIX
okcugoB. CepHas KHUCIOTa, (PU3UYECKHE W XMMHUYECKHE CBOMCTBA (0OIIME KaK MPENCTaBUTENs Kiacca
KHCJIOT W crenuduueckue). XUMHUYECKUE PEeakIiH, JIeXKAllie B OCHOBE MPOMBIIUIEHHOTO CIocoda
NOJIy4eHUs1 CepHOM KHCIOThl. [Ipumenenue cepHoil KucioTbl. ColM CEepHOM KUCIIOTHI, KayeCTBEHHas
peakuus Ha cyiabgaT-uoH. HaxoxaeHue cepbl U €€ cOeAMHEHUH B Npupoae. XUMHUECKOe 3arpsi3HeHHe
OKpY’Karollel cpeibl COCIMHEHUSIMU cepbl (KUCIOTHBIE AOXKIM, 3arpsa3HEHHE BO3JyXa U BOJOEMOB),
CIOCOOBI €T0 MPeI0TBPAILCHHS.

OOmrast xapakTepucTuka 371eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTENIEHU OKHCICHMs. A30T, paclpoCTpaHEHHE B HpPUPOAE, (PU3MUECKHE U XUMHYECKHE CBOWCTBA.
KpyroBopor asora B mpupoge. AMMHaK, ero (usuueckue M XMMHUYECKHE CBOICTBa, IOJydyeHHUE U
npuMeHerre. Coim aMMOHUS, UX (HU3UYECKHE M XMMHUYECKUE CBOWCTBa, mpuMmeHeHue. KaudecTBeHHas
peakinys Ha MOHBI aMMOHUS. A30THas KHCJIOTa, € moxydeHue, (PU3nyecKrne W XUMHUYECKHE CBOHCTBA
(oOmme Kak IMpencTaBUTENs Kjlacca KUCIOT U cneuuduyeckue). Mcnonab3oBaHue HUTPATOB M COJIEH
aMMOHMSI B KayeCTBE MHUHEPaJbHbIX YyHOOpeHuil. XuMHUYecKoe 3arpsi3HEHHE OKpYXKarolled cpelibl
COCMHEHUSIMH a30Ta (KHCIOTHBIC JOKIH, 3arpsA3HEHHE BO3/yXa, MOYBBI M BOAoEMOB). Docdop,
aymoTporHble Mogudukanuu dochopa, pusmdeckne u xumudeckue cpoiictBa. Oxcupa docedopa (V) u
¢bochopHas kucnora, GpusMUecKue U XMMHUYECKHE CBOMCTBa, moiydyeHue. Mcnonb3zoBanue ¢ochatos B
Ka4yecTBE MUHEPAJIbHBIX Y10OpEHUH.

O6mras xapaktepuctuka 351eMeHTOB [V A-rpynmbl. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEpPHbIE
CTETIEHU OKHCIICHHs. YTIIEPOJ, aJUIOTPOITHbIE MOAU(HKALINHN, PACIPOCTPAHEHHE B IPUPOAE, (PU3HUECKUe
U XUMUYeckue cBoiictBa. Ancopbuus. Kpyrosopor yriaepona B mpupone. OKcuIbl yriepoja, HX
¢usnyeckue M XUMUYECKHE CBOMCTBA, JEHCTBHE HA JKMBBIC OPraHU3MBbI, MOJIY4YE€HHUE U NPUMEHEHHE.
DKoJjorudecke npodsemsl, cBa3aHHble ¢ okcuaoM yriepoga (IV), runoresa riobajbHOrO MOTEMICHUS
KIIMMaTa, TapHUKOBBIN AP deKT. YTompHas KUCI0Ta U e€ COH, NX (pU3nYecKre H XUMUIECKHEe CBOWCTBA,
nojiydeHue u npuMeHeHue. KauectBeHHast peakiusi Ha kapOoHaT-uoHBL Vcnonbp3oBaHue KapOOHATOB B
OBITY, MEMIIMHE, IPOMBIIIUIEHHOCTH U CETbCKOM XO3sIHCTBE.

[lepBoHayabHBIE TIOHATHS 00 OPraHMYECKHX BEHIECTBAX KAaK O COSAMHEHUSIX yriiepojaa (MeTaH,
9TaH, 3TUJICH, alleTUIICH, STAaHOJ, TIUIEPUH, YKCYCHas KucioTa). [IpupoHble HCTOYHUKY YTIIEBOIOPOIOB
(yrosnb, mnpupoaHbIH Tra3, HedTh), NPOAYKTHl HMX THepepaboTKu (O€H3UH), MX pojib B OBITY U
NPOMBIIIICHHOCTH. [IoHATHE 0 OMOJIOTMYECKH BaXKHBIX BEIECTBAX: JKUpax, Oenkax, yrjieBojax — M MX
POJIH B XKHM3HH YesloBeka. MarepruaabHOe €TUHCTBO OPTaHMYECKUX M HEOPTaHUYECKUX COSTUHEHH.

Kpemunii, ero ¢usmueckne M XMMHUYECKHE CBOMCTBA, MoilydeHHe W NpuMeHeHne. CoennHeHHs
KpeMHHUs B mpupoje. OO6mue npezacraBieHus o0 oxcuiae kpemHus (IV) u kpemMHHEBOH Kuciore.
Cunukatel, X MCIOJIb30BaHKUE B OBITY, B NPOMBIIUICHHOCTH. BakHeilue cTpouTenabHble MaTepHabl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, xkene300eToH. [IpoGiiemMbl 0€30MacHOrO0  MCIOJIb30BAHUS
CTPOUTENBHBIX MaTEPHAIOB B TIOBCETHEBHOM KHI3HH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJSHOM KHCIOTBI, MpPOBEIEHHUE
Ka4eCTBEHHBIX pEaKIHid Ha XJOPWA-WOHBI W HAONIOJEHHE TPHU3HAKOB WX TPOTEKAHUS, OIIBITHI,
oTpaxaromue (U3NYECKHe W XWMHYECKHE CBOWCTBA TAJIOTEHOB M WX COCIWHEHHH (BO3MOXKHO
UCIOJb30BAaHNUE  BUAECOMATEPUATIOB), O3HAKOMIIEHHME C oOpa3namu XJOpPUIOB  (raJlOT€HH]IOB),
O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeAMHEHUSIMHU (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUAIOB),
HaOJIOZICHNe TIpoliecca OOYTITMBaHMS caxapa TOJ ACWCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4YEHHE XUMUYECKHX CBOMCTB pa30aBI€HHOM CEpHOM KUCIIOTHI, TPOBEJCHNE KAaUECTBEHHOM peakluy Ha
cynb(ar-uoH M HaOIIOAEHUE MpHU3HAKa €€ MPOTEKaHMs, O3HAKOMIIEHHE C (PU3MYECKMMM CBOWCTBaAMH



a3oTa, hocdopa u UX COSAMHEHUN (BO3MOXKHO MCIOJB30BaHUE BHUIACOMATEPHUATIOB), OOpa3laMu a30THBIX
u (ochopHbIX ymoOpeHul, moimydeHue, coOMpaHue, paclo3HaBaHWE W W3YYCHHE CBONCTB aMMHUaKa,
MPOBEJICHUE KAueCTBEHHBIX peakUUi Ha WMOH aMMOHMS U ¢ocdaT-HOH U HU3yUYEHUE IMPU3HAKOB HX
MIPOTEKaHUs, B3aWMOJEWUCTBUE KOHIICHTPUPOBAHHOM a30THOM KHUCIOTBI C MeAblo  (BO3MOKHO
UCIOJIb30BAaHNE BUJCOMATEPHATIOB), M3YYCHHE MOJIENIeH KPUCTATMYECKUX PEIIETOK anmasa, rpadura,
¢bymiepeHa, 03HaAKOMIICHHE € MPOIIECCOM acOPOIUU pACTBOPEHHBIX BEUIECCTB aKTUBUPOBAHHBIM YTIEM U
YCTPOMCTBOM MPOTHUBOras3a, MojiyueHue, COOMpaHue, pacrno3HaBaHUE M U3y4YE€HHE CBOWCTB YIJIEKHCIIOTO
rasa, MpoOBEJCHUE KAaYeCTBEHHBIX peaklUuid Ha KapOOHAT M CHJIMKAT-HOHBI M H3y4Y€HUE MPU3HAKOB HX
MPOTEKaHUs,  O3HAKOMJIEHHE C  MNPOAYKIMEH  CHIMKAaTHOM  MPOMBIIUIEHHOCTH,  pEILICHUE
SKCIEPUMEHTANIbHBIX 3a/a4 110 TeMe «BakHele HeMeTaJIbl U UX COCTMHEHUS.

MeTtaJuibl ¥ UX COeIMHEHUS

OOmias XxapakTepUCTUKa XUMHUYECKUX HJIEMEHTOB — METa/NIOB Ha OCHOBAaHHHM UX IOJIOKEHUS B
[Tepuonuueckoit cucreme xumuueckux ’nemeHtoB [[. M. MenneneeBa u crpoenust atomoB. CtpoeHue
MeTauioB. Metainyeckas CBsi3b M METaUIMYECKas KpUCTaJUIMYecKas pemieTka. DJIeKTPOXUMUYECKUM
psAa HampsDKEHWH MeTauioB. (DHU3WYecKHe W XUMHUYECKHE CBOWCTBA MeTayioB. OOmME CIIOCOOBI
MoJiydyeHus: MeTayuioB. [loHATHE O KOPPO3UH METANJIOB, OCHOBHBIE CIOCOOBI 3aIIUTHI UX OT KOPPO3UH.
Crnnagsl (CTallb, 4YyT'YH, TIOPATIOMUHUI, OpOH3a) U UX MPUMEHEHHUE B OBITY U IPOMBIIIIIEHHOCTH.

[[lenoynble MeTamuibl: MOJIO)KEeHHE B Ilepuogumueckoil cucreme XUMHYECKHUX sjieMeHToB J[. .
MenpeneeBa, CTpO€HHE UX aTOMOB, HaXOXACHUE B mpupoae. Ou3nyeckre U XUMUUECKUE CBOMCTBA (Ha
npuMepe HaTpus U Kanus). OKCUIIBI U TUAPOKCUABI HATPHS U Kanus. [IpuMeHeHne menoYHbIX METalIoB
U UX COSOUHEHNH.

[[lenoyHO3eMENBHBIE METAUIbl MArHUM WM KajbLMii: moJioxkeHue B Ilepuoanueckoit cucreme
XUMHYECKUX 35ieMeHTOB [l. V1. MeHieneeBa, CTpoeHHE UX aTOMOB, HaXOXKJIeHHE B ipupojie. usznueckue
U XUMHUYECKHE CBOMCTBA MarHus W Kaiblus. Bakueiimme coeauHeHHs] Kaiublus (OKCHA, TUIAPOKCHUI,
comu). JKEcTKOCTh BOJIBI U CLIOCOOBI €€ yCTpaHEHHUSI.

AmoMmuHuil: nosoxxenue B llepuoanyeckon cucreme xumudeckux 3ineMeHToB Jl. M. Menneneesa,
CTPOGHHE aToMa, HaxXxOoXJAeHue B Tmpupoje. DuU3MYECKHEe M XUMHUYECKHE CBOMCTBA ATIOMHHUS.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: nmonoxenue B Ilepuonnueckoit cucteme xummuueckux sneMeHtoB . WM. Menneneesa,
CTpPOCHHE aToMa, HaxoxJeHue B mpupojae. dusmyeckue W XUMHUUYECKHE CBOMCTBa xkene3a. OKCHbI,
ruapokcubl U conu xxenesa (1) u sxenesa (II1), ux cocra, cBOWCTBA U MOTyUYEHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C oOpa3lamMi METalIOB U CIUIAaBOB, MX (PU3WYECKUMH CBONCTBAMH, H3Yy4EHUE
pe3yIbTaTOB KOPPO3UU METAUIOB (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), OCOOCHHOCTEM
B3aUMOJICHCTBUSL OKCHJIAa KaJbllUs M HATPHUS C BOJON (BO3MOXHO HCIOJIb30BAaHWUE BHICOMATEPHUAIIOB),
UCCIIeIOBaHNE CBOMCTB JKECTKOW BOJBI, Ipollecca TOpPEHHUs Keleza B KHcIopojae (BO3MOMKHO
UCIOJIb30BaHNE BUEOMATEPHAIOB), TPU3HAKOB MPOTEKAHUSI KAUYECTBEHHBIX PEaKIIMi HA MOHBI: MarHusi,
KaJIbIIMs, aTIOMUHMS, IMHKa, xkene3a (1) u xxenesa (II1), menu (1), HaGnroneHne U onucaHue MPOIECCOB
OKpalllMBaHUs TUTAMEHHW WOHAMH HATpHUs, Kajdusd ¢ KaiblUs (BO3MOXKHO  HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHHEe aM(DOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS M TUAPOKCUAA ITUHKA,
pelIeHne SKCIepUMEHTAIbHBIX 3a/1a4 10 TeMe «BakHellne MeTasuibl U UX COSTUHEHUSD.

XuMHus M OKpyKamoLmas cpeaa

BemecTtBa 1 Marepuansl B OBCETHEBHOM JKM3HU YelloBeKa. be3omacHoe MCToMb30BaHUE BEIIECTB
Y XUMHYECKUX peakuuii B ObITy. [lepBasi moMoIIs Tpu XUMHYECKHUX 0YKOTaX U OTPABJICHHUSIX.

XUMHUYECKOE 3arps3HEHHE OKpYXaromiel cpeapl (TmpeaenbHas JOMyCTHMas KOHIICHTPAIUs
Beulects, nanee — [1JIK). Ponb xumMuu B pemieHuu 3K0J0rn4ecKux MmpooieM.

Xumuueckuii IKCnepumenm:

M3y4eHHne 00pa3iioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJLIOB, MOJIMMEPHBIC MaTepUaJIbl).



Mescnpeomemnuie ceasu

Peanuzarust MexXnpeAMETHBIX CBA3EH MPH M3YYCHHM XUMHHM B 9 Kiacce OCYIIECTBIISIETCS depe3
WCIIOIh30BaHNUE KaK OOIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK W TMOHSATHH, SBIISIFOITUXCSI CHCTEMHBIMU
JUISL OTACJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOT' O IIUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC TIOHSTHS: HAYYHBIN (aKT, TUIIOTE3a, 3aKOH, TCOPHS, aHAIU3, CHHTE3,
KJIacCU(UKALUS, TEPUOANYHOCTh, HAOIO/ICHUE, YKCIICPUMEHT, MOJICIUPOBAHUE, MU3MEPECHHE, MOJICNb,
SIBJICHHE, TAPHUKOBBINA () (PEKT, TEXHOJIOTHS, MaTSPHAIIBI.

®dusuka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKJIU]I, U30TOIbI, PAJUOAKTUBHOCTbD,
MOJICKYJIa, JJCKTPUUYCCKUM 3apsiji, IMPOBOJHHUKH, TOJYIPOBOJHUKH, JHUIJIEKTPUKH, (POTOIIEMEHT,
BEIIECTBO, TEJNO, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTANINYECKasi pEemIéTka, CIUIaBbl, (U3MUYECKHWE BEIWYWHBI, CAMHHIBI H3MEPEHHS, KOCMHUYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJIHIIE.

buonorusi:  dorocuHTe3, AbIXxaHue, Ouocdepa, OSKOCHCTEMa, MHHEpAIbHBIC YAOOpEHUS,
MHKPOIJIEMEHTHI, MAKPO3JIEMEHTBI, IMTATEIbHbBIC BEILIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpPAIBI, TOPHBIC IOPOJBI, IOJIC3HBIC HCKOIACMEIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS ITPOT'PAMMBLI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA3OBAHUSA

JUYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHHUS MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHMs JOCTUTAIOTCS B
XoJie OOy4eHHs XMUMHH B €IUHCTBE Y4eOHON M BOCIHUTATENBHON JIEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMH  POCCUUCKUMHU  COIMOKYJIBTYPHBIMH W JIyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH,
MIPUHATHIMU B 00I1I€CTBE MPABHUJIAMH U HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOTIO3HAHUS,
CaMOpa3BUTHUSA U COLIUATM3AIUU 00yYaIOIINXCS.

JIM4HOCTHBIE PEe3yNbTAaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJICTBOBATHCS CHCTEMOI
MO3UTUBHBIX ICHHOCTHBIX OPUEHTALIMN U PACIIMPEHUE OIbITA JICITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B
JacTu:

1) naTPHOTHYECKOT0 BOCTIUTAHUSI:

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HaCJIEANI0, TOHUMAHUS 3HAYCHUS! XUMUYECKON HAyKH B JKU3HU COBPEMEHHOTO OOIEeCTBA, CIIOCOOHOCTH
BJIQJIETh JIOCTOBEPHOM HH(pOpMalued O TMEepeloBbIX JTOCTHKEHUSX U OTKPBITUSAX MHPOBOM H
OTE€YECTBEHHON XMMUHU, 3aNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHMS:

MPEJICTABICHUS O COLIMAIBHBIX HOPMax M MpaBUJIaX MEKIWYHOCTHBIX OTHOUIEHWW B KOJUICKTHUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIIeI0BATEIbCKOM,
TBOPUYECKON U APYTUX BUJAX AEITEILHOCTH, TOTOBHOCTU K Pa3sHOOOPa3HOM COBMECTHOH NeATeIbHOCTH
MpU BBHINOTHEHUH Y4YeOHBIX, TO3HABATENBHBIX 3a/a4, BHINOJHEHUH XUMHUYECKHX OSKCIIEPUMEHTOB,
CO3JJaHUU y4YEOHBIX MPOEKTOB, CTPEMJICHUS K B3aMMOIOHMMAHUIO U B3aMMOIIOMOIIY B TMPOIIECCE ITOM
y4eOHOU NeSITebHOCTH, TOTOBHOCTH OIICHMBATh CBOE TMOBEICHHME W TOCTYNKHA CBOMX TOBAPHIIECH C
MO3UIIMM HPABCTBEHHBIX U MIPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMA

MHPOBO33PEHUECKUE TMPEJCTABICHUS O BEIIECTBE M XHUMHUYECKOW PEAKIUH, COOTBETCTBYIOIIHE
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIONIME OCHOBY JJIsl IOHUMAHUS CYIIIHOCTH HAyYHOU
KapTUHBI MHpa, MPEACTaBIeHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHSI MPUPOJBI, B3aMMOCBS3SIX
YyeJoBeKa C IPUPOJIHOU CPeloi, O POIM XUMHUHU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEN;

MMO3HABATEIbHBIC MOTHBBI, HATIPABJICHHBIC HA TTOJTYYEHUE HOBBIX 3HAHUHN 10 XUMHH, HEOOXOIUMbIC
JUIs  OOBSICHEHHWS HaOIIOaéMBIX TPOIECCOB W SIBJICHUH, IO3HABATEIbHOW, WH()OPMAIMOHHOW U



YUTATEIBCKON KYyIbTYpPhl, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHOW pabOThl C Y4EOHBIMH TEKCTAMH,
CIPAaBOYHOM JIMTEPATYPOH, TOCTYITHBIMUA TEXHHUECKUMHU CPECTBAMHU HHPOPMAITMOHHBIX TEXHOJOTHIA;

WHTEpeC K OOYYCHWI0O W TIO3HAHMIO, JIIOOO3HATEIBHOCTh, TOTOBHOCTH M CIOCOOHOCTh K
caM000pa30BaHUIO, IPOCKTHONM U MCCIIEIOBATEILCKONW JESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HAINpPaBJIEHHOCTH U YPOBHS O0yUYCHUS B HajbHEHIIIEM;

4) popMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HaHUE I[IEHHOCTU >KM3HU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0pPOBBIO, YCTAHOBKH Ha
3I0pPOBBIA 00pa3 KW3HHM, OCO3HAHWE TOCIEJICTBUNA W HEMPUITHE BPEIHBIX MPHUBBIYCK (yHmoTpeOIeHUs
QJIKOTOJI5, HAPKOTHUKOB, KYPEeHHS), HEOOXOAMMOCTH COOJIIOICHHSI TTPaBUII 0€30IMaCHOCTH TIPH 0OpallieHur
C XUMUYECKUMU BEIIECTBAMU B OBITY U PEATLHOU KU3HU;

5) Tpy10BOT0 BOCTIMTAHUS:

HMHTEpEC K MPaKTUYECKOMY M3y4YeHHUI0 TTpodeccuii U Tpyna pa3IMdHOro poja, yBaXKCHHUE K TPYAy U
pe3yibTaTaM TPYIAOBOM NEATEILHOCTH, B TOM YHCJIE Ha OCHOBE NMPUMEHEHHMs MPEIMETHBIX 3HAHUM IO
XUMHH, OCO3HAaHHBIM BHIOOp WHAMBHUIYAJIHLHOW TPACKTOPUH MPOJOIIKECHHS 00pa3oBaHUS C Y4ETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB W MOTPEOHOCTEH,
yCIIeUIHOW Mpo(eccuOHAIbHON NIeATEeNbHOCTH M Pa3BUTHS HEOOXOIMMBIX YMEHMH, TOTOBHOCTH
aJanTUPOBATHCS B MPO(ECCHOHATLHOM cpelie;

6) 3K0JIOrHYecKOro BOCIIUTAHMS

9KOJIOTUYECKH I1eJIECO00pa3HOE OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HH Ha 3emiie, OCHOBE
e CylecTBOBaHMS, MOHMMAaHHUE IIEHHOCTH 3JI0pPOBOTO0 M 0€30macHoro odpasza *KHU3HU, OTBETCTBEHHOE
OTHOIIEHHE K COOCTBEHHOMY (U3MYECKOMY U TIICUXMYECKOMY 370pPOBbIO, OCO3HAaHHE I[EHHOCTH
COOTFOICHHST TIPABHJI OE30IIaCHOTO TOBEACHHUS TpH PAadOTE C BEMIECTBAMH, a TAKKE B CHTYaIUsX,
YIpOKaIOUIUX 370POBBIO U KU3HU JIIO/ICH;

CIIOCOOHOCTH TMPUMEHSTh 3HAHUS, MOJy4daeMmble MPU W3YYCHUHM XUMHH, U1 pElIeHHs 3a/ad,
CBSI3aHHBIX C OKpY)KaoIleld MPUPOAHON Cpenoil, AJis MOBBINICHUS YPOBHS SKOJOTHYECKOW KYIBTYpHI,
OCO3HaHUs TJIOOATLHOTO XapakTepa SKOJIOTHYSCKHX MPOOJIeM W TyTed WX PEHICHHS IOCPEICTBOM
METOJIOB XHWMHH, 3KOJOTHYECKOTO MBINUICHHUS, YMECHHS PYKOBOICTBOBATHCS WM B IO3HABATEIBHOM,
KOMMYHHUKATHBHOW U COLIMAIbHON MPAKTHKE.

METAINPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeIMeTHBIX pE3YJIBTATOB BBIACISAIOT 3HAYMMbBIE JUIS  (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIIEHAYYHbIE TTOHATHUS (3aKOH, TEOpHs, MIPUHIIUII, TUIIOTE3a, (aKT, CUCTeMa, MPOIIEeCC,
SKCIIEPUMEHT M JAPYroe.), KOTOpble HCIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax H
MO3BOJISIFOT HAa OCHOBE 3HAHUU M3 3TUX MpeIMeToB (popMHUpPOBATH MPEACTABICHHUE O 1ETO0CTHOW HAYyYHOU
KapTUHE MHpa, W YHUBEpCaJIbHbIC YyUeOHBIC JCHCTBHs (ITO3HABATEIBHBIC, KOMMYHHKATHUBHBIC,
pEryJsiTUBHBIC), KOTOpbIe OOECleYyuBalOT (PopMUpOBaHHWE TOTOBHOCTHU K  CaMOCTOATEIHLHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YIEOHOU e TEIbHOCTH.

Ilo3HaBaTebHBIE YHHBePCAJIbHbIE YUeOHbIE NelCTBUS

ba3oBrle Jlornyeckne aeicTBUA:

YMEHHS HUCIOJB30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHUST NP OCBOCHHH 3HAHUWI: PacKPHIBATh
CMBICT XUMHYECKHX TOHATUH (BBLACNSATh MX XapaKTepHbIE MPHU3HAKH, YCTaHABIMBATh B3aHMOCBS3b C
JIPYTUMU TIOHSITHSIMH), HCIOJIb30BaTh TOHSATUS s OOBSCHEHHUS OTHCNbHBIX (DAKTOB U SBJICHHIA,
BBEIOMpATh OCHOBAHUS M KPUTEPUH JUIS KIACCH(PUKAINN XHMHUECKAX BEIICCTB M XUMUICCKUX PEaKIni,
YCTaHABIIMBATh TPUYUHHO-CJICICTBEHHBIC CBS3M MEXIY OOBEKTaMH HW3YYCHHS, CTPOUTH JIOTHYCCKHE
paccyxaeHus (MHAYKTUBHBIE, IEAYKTUBHbIE, 10 aHAJIOTUH), Ie1aTh BHIBOJIBI M 3aKIIOYCHHUS,

yMEHHE TPHUMEHATh B TIPOIECCe IIO3HAHUS TIOHATUSA (TPEAMETHBIE U MeTampeIMeTHBIE),
CUMBOJIMYCCKHUE (3HAKOBBIC) MOJICITH, HCITOJIb3yeMbIe B XUMHUH, TTPEOOPA30BEIBATH IIUPOKO MTPHUMEHIEMBIE
B XMMHH MOJICIIbHBIC MPEICTABICHIS — XHMHYSCKHIA 3HAK (CHMBOJI 2JIEMEHTA), XUMUYecKas Gopmysa u
ypaBHEHHE XUMHYECKONW pEeakIuu — MpH pelIeHHH Y4eOHO-TI03HABATEIbHBIX 33Ja4, ¢ Y4ETOM ITHX



MOJIETIbHBIX IPEICTABICHUI BBIABIATH M XapaKTEPU30BaTh CYLIECTBEHHBIE INPU3HAKM H3Y4aeMbIX
O0OBEKTOB — XHMMHUYECKHMX BEIIECTB W XWMHUYECKUX pPEAKIMH, BBIABIATH OOLIME 3aKOHOMEPHOCTH,
MIPUYUHHO-CIIEACTBEHHBIE CBS3U U IPOTUBOPEUHNS B M3y4a€MbIX IIPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciaenoBarejabcKkue 1eicTBUA .

YMEHHE HCII0JIb30BAaTh IIOCTABJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IIO3HAHUS, a TAKXKE B
KayecTBE OCHOBBI /i1 (OPMHPOBAHUS THUIIOTE3Bl IO TIPOBEPKE NPABUIBHOCTH BBICKA3bIBAEMBIX
CYXKJICHUMH;

MpHOOpeTeHUEe OIbITa MO I[UJIAHUPOBAHUIO, OpraHu3allid U TMPOBEACHUIO YUYEHUYECKUX
SKCIIEPUMEHTOB, yMEHHE HaOII0JaTh 3a XOAOM IIPOLlecca, CAMOCTOSTENBbHO MPOTHO3UPOBATH €ro
pe3yabTar, (GOpMyIHpOBaTh OOOOIIEHWS ¥ BBIBOABI 10 pe3yJabTaTaM MPOBEAEHHOTO OIbITA,
WCCJICTIOBAHMS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe.

Pabora ¢ nundopmanmeii:

yMeHHE BbIOUpaTh, aHAIM3UPOBATh U UHTEPIPETUPOBATH MHAOPMALIMIO PA3IMYHBIX BUJOB U (popm
IIPE/ICTABICHMS], TIOJyYaeMYyI0 U3 Pa3HbIX MCTOYHHMKOB (HAy4YHO-TIONYJISIpHAsl JUTEpaTypa XUMHUYECKOTO
coZiep KaHusl, CIIPaBOYHBIE MTOCOOMs, pecypchl HTepHEeTa), KpUTHYECKH OIICHWBATh MPOTUBOPEYUBYIO H
HEJOCTOBEPHYIO HHPOPMAITHUIO;

YMEHHE MPUMEHITh Pa3IUYHbIE METOAbl W 3alpoChl MPU TMOUCKE U OoTOOpe uHbOpMAlUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOIWUMBIX [UI BBINOJHEHHS Yy4YeOHBIX M TO3HABATENBHBIX 3a/1ad4
ONPENeIEHHOTO  THIA, MPHOOPETeHHWE OmbITa B  OONACTH  HWCHOJB30BaHUSA HMH(DOPMAIIOHHO-
KOMMYHUKATUBHBIX TEXHOJOTWMW, OBJAJEHUE KYJIbTYpPOM aKTUBHOIO MCHOJb30BaHUS Pa3IMYHBIX
MTOMCKOBBIX CHUCTEM, CAMOCTOSITENILHO BbIOMpATh ONTUMAaIbHYIO (OpMYy HpelcTaBieHUs] UHGOPMAIUU U
WLTIOCTPUPOBATh pEIIacMble 3aJadd HECIOKHBIMH CXEMaMH, JAWarpaMMaMd, JIpyruMu (opmamu
rpa@uKy ¥ UX KOMOMHAIUSIMU;

YMEHHE UCII0JIb30BaTh U aHAIM3UPOBATH B Mpolecce Y4eOHOM 1 HCCIe10BaTeIbCKOM IeATEIbHOCTH
MH(OPMALIMI0O O BIUSHUU IPOMBIIIICHHOCTH, CEIbCKOTO XO3SICTBA W TPAHCIOPTAa HA COCTOSIHHE
OKpY>Karolle MPUPOJHON CPEBI.

KoMmmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1elCTBUSA:

YMEHUS 3aJaBaTh BOIIPOCH (B XOoJ€ AMajora M (WiaM) TUCKYCCHUHM) IO CYIIECTBY OOCYXaaeMon
TeMbl, POPMYJIUPOBATH CBOU MPEATI0KEHNUS OTHOCUTEIIBHO BHIMOIHEHUS MPeI0KEHHON 3a1auu;

YMEHHS TPEACTaBIATh MOJYYEHHBIE pPe3yJbTaThl IO3HABATENbHOM JEATEIBHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNaTh IMPE3EHTALMI0 PE3yJbTAaTOB BBINOJHEHUS XUMHYECKOIO SKCIIEPHUMEHTa
(;mabopaTopHOro ombITa, Ja0OpaTOpPHOM pPabOTHI MO HCCIENIOBAaHMIO CBOWCTB BEIIECTB, Y4eOHOTrO
IIPOEKTA);

YMEHHUSI y4eOHOro COTPYJHUYECTBA CO CBEPCTHHKAaMH B COBMECTHOM IO3HaBaTEeNbHOM U
UCCIIEIOBATENbCKON AESITEIbHOCTH IMPH PEHIEHUHM BO3HMKAIOUIMX IMpPOoOJieM Ha OCHOBE yuéra OOIIMX
MHTEPECOB U COIVIACOBaHMA MO3UIMH (0OCYXAeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpJMHALMSI COBMECTHBIX JAEHCTBUM, ONPEIECIICHHE KPUTEPUEB II0 OLCHKE KAauyecTBA BBIIIOJHEHHOU
paboThI U ApyTHE).

PeryasiTuBHble yHUBEpPCAJIbHbIEC YUeOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOSITENIBHO ONPENENTh LENH JESATEIbHOCTH, IUIAHUPOBATh, OCYLIECTBIISTH,
KOHTPOJIMPOBATh U NPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JESTEIbHOCTb, BBIOMpATh Hambolsee
s dexTuBHBIE CTOCOOBI pelieHusT yueOHbIX W TTO3HABATEIBHBIX 33/1a4, CAMOCTOSATEIFHO COCTaBIIATh WU
KOPPEKTUPOBATh MPEIIOKEHHBIM AJITOPUTM JEUCTBUM MPU BBIITOJIHEHUM 33JaHUNA C YYETOM IOJIYYEHUS
HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIMAX, OLIEHUBATh COOTBETCTBUE
IIOJIyYEHHOT0 pe3yibTaTa 3asBICHHOW I€JIM, YMEHHE MHCIIONb30BaTh M aAHAJIN3UPOBATh KOHTEKCTHI,
MpeAJIaraeMble€ B yCIOBUU 3a/1aHUM.

MNPEAMETHBIE PE3YJIbTATHI



B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 00S3aTEIBLHOTO CO/IEPKaHMs, YCTAHOBIEHHOTO
JTaHHOM (hemepanbHON pabodel MporpaMMoi, BBIAEISAIOT: OCBOCHHBIE 00YYarOIIMMUCS HAay4YHbIC 3HAHUS,
YMEHUS U CIOCOOB! ACHCTBUI, cenuduueckue i MpeIMETHON 001acTu «XUMUs», BUABI 1€ATEIbHOCTH
[0 IOJIyYEHUIO HOBOT'O 3HaHUS, €ro MHTEpIpeTalldy, NpeoO0pa3oBaHUIO U NMPUMEHEHHIO B pPa3IMYHbIX
Y4EOHBIX U HOBBIX CHTYalUsX.

K koniy o0y4yenus B 8 kjiacce mpeaMeTHbIE pe3yiIbTaThl HA 0A30BOM ypPOBHE JOJDKHBI OTPAXKaTh
C(OPMHUPOBAHHOCTD Y O0YUAIOIIUXCSA YMEHUI:

PacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MOHSITUN: aTOM, MOJIEKYJIa, XMMUUYECKUN HJIEMEHT,
MIPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMECHh (OJHOPOIHAS U HEOJIHOPOJHAs), BaJCHTHOCTD,
OTHOCHUTEJIbHAsA aTOMHAsi M MOJIEKYJISIpHAas Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJIApHas
Macca, MaccoBas JOJIi XMMHYECKOT'O 3JEMEHTa B COCIUHEHHH, MOJSIPHBIM O0BEM, OKCHI,
KHMCJIOTa, OCHOBAHME, COJIb, AJIEKTPOOTPHULATENBHOCTb, CTEINEHb OKHCIIEHUS, XUMHUYECKas
peakuus, KiacCUpUKaLUs peakUuil: peakluud COCTUHEHHS, PEaKIHMU pa3JIOKEHUs, PeaKiuu
3aMelIeHUs, peaklluid 0OMEHa, IK30- U IHJA0TEPMUYECKUE PEAKIINH, TeIUIOBOM 2P PEeKT peakiu,
SIIPO aToMa, JIEKTPOHHBIN CIION aTroMa, aTOMHasi OpOUTallb, paauyc aToMa, XUMUYECKast CBA3b,
MOJIApHAsl W HEMNOJIApHAsl KOBAJEHTHAas CBS3b, NOHHAs CBSA3b, MOH, KaTHOH, aHHOH, PacTBOp,
MaccoBasi J10Jig BeulecTBa (MPOLIEHTHAs: KOHIICHTPAIs) B paCTBOPE;

WJUTFOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUNH U MPUMEHSTH ITH TOHSTHS
IIPU ONKMCAHUM BEIIECTB U UX MPEBPAICHUM;

UCTOJIB30BAaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHHUS (DOpPMyJ BEUIECTB W YpaBHEHHIA
XUMHUYECKUX PEAKIUM;

OIIpEAEIIATh BAJIEGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEJIMHEHUSX, CTENEHb OKHCIICHUS
AJIEMEHTOB B OMHApHBIX COEAMHEHUSIX, MPUHAICKHOCTh BEIIECTB K OMpPENEIEHHOMY KIIACCy
coeMHEHU ™o (¢dopMmynaM, BHJ XHMHUYECKOH CBs3M (KOBaJeHTHass ¥ WOHHAas) B
HEOPraHUYECKUX COECTUHEHMSIX;

packpeiBaTh cMmbich [lepuonmnueckoro 3akona J[. WM. MenaeneeBa: [I€MOHCTPUPOBATh
MMOHMMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOIMCTB XMMHUYECKHX AJIEMEHTOB OT UX MOJIOXKEHHS
B llepnonnueckoil cucreme, 3aKOHOB COXpPAHEHHMS MaccChl BELIECTB, IIOCTOSTHCTBA COCTAaBa,
aTOMHO--MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOTaipo;

OMKCHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy [lepromudeckoil CHCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3NuyaTh MOHATHS «TJaBHas moAarpynna (A-rpymnma)» U «mnoOoudHas MOArpyIa
(b-rpymnmna)», maneie U OoJsbLIME MEPHOJBI, COOTHOCUTh O0003HAUYEHUSI, KOTOPbIE MMEIOTCS B
tabmune «lleprognueckas cuctema xumudeckux saemMeHToB [[. . MenneneeBa» ¢ 4uCIOBBIMU
XapaKTepUCTHUKAMU CTPOCHHUS aTOMOB XMMHYECKUX SJIEMEHTOB (COCTaB W 3apsn siapa, obiee
YHCIIO 3JIEKTPOHOB M pacrlpeieNieHne X MO SJIEKTPOHHBIM CIIO0SIM);

KJIacCU(UIIUPOBATH XUMUYECKHE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA, XUMHUECKHUE PEaKIINU
(o YMCTy ¥ COCTaBY YYacTBYIOIIUX B PEAKIIMU BEIIECTB, MO TEIJIOBOMY 3 (PexTy);
XapaKTepu30BaTh (OMUCHIBATh) OOIIME XWMHUYECKUE CBOMCTBA BEIIECTB PA3NMYHBIX KIACCOB,
MOATBEP)K/asi  OINUCAaHUE MpUMEpaMU  MOJEKYJISPHBIX  YpaBHEHUH  COOTBETCTBYIOIIMX
XUMHYECKUX PEAKIINI;

MIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT HX KayeCTBEHHOTO COCTaBa,
BO3MOKHOCTH TIPOTEKAHUS XUMHUYECKUX MPEBPANEHUN B PA3TUYHBIX YCIOBUAX;

BBIUHCIISATH OTHOCHUTENBHYIO MOJEKYJISPHYI0O M MOJSIPHYIO MAaccChl BELIECTB, MAacCOBYIO JOJIIO
XUMHUYECKOT0 3JIeMEHTa Mo (opmyse coelWHEHHUs, MacCOBYIO JOJII0 BELIECTBa B PAacTBOPE,
MIPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMUYECKOMN peaKIuu;

MIPUMEHSITh OCHOBHBIE ONEPALIUN MBICIUTEIbHON JEATENIbHOCTH — aHallu3 U CUHTE3, CPAaBHEHUE,
0000111eHrEe, CUCTEMATH3AIHIO, KJIACCU(UKALINIO, BBIABICHHE TPUUMHHO--CIEICTBEHHBIX CBS3ei



— JUIsl U3YYEHUs CBOWCTB BEIECTB M XMMHUYECKUX PEAKIMM, €CTECTBEHHO-HAyYHbIE METOJbI
MO3HaHUs — HAOIIOJEHUE, HW3MEpPEHHE, MOJEIUPOBAHUE, HKCIHEPUMEHT (peayIbHBIi U
MBICJICHHBIN );

ClIeZIOBATh MPaBUJIaM TOJIb30BAHUS XMMHUYECKON MOCYION U 1a00paTOpHBIM 000PYAOBaHUEM, A
TaKXe MpaBujiaM 0OpallleHus C BELECTBAMU B COOTBETCTBUU C HHCTPYKIMUSAMU 110 BBIIIOJHEHUIO
71a00paTOPHBIX XMMHUYECKUX OIBITOB 10 MOJYYEHHIO M COOMpPAHHUIO ra3000pa3HbIX BEIIECTB
(BoOpoa M KHCIOpPOJA), MPUTOTOBIEHUIO PAaCTBOPOB C OINpPEAEIEHHOM MAacCcOBOM JoJiei
pacTBOPEHHOrO BEILECTBA, IUIAHUPOBATb M IPOBOJUTH XUMHUYECKHE OSKCIIEPUMEHTHI I10
pacro3HaBaHUIO pPacTBOPOB IIEJIOYEH M KUCIOT € IIOMOILIBI0 HMHIUKATOPOB (JIAKMYC,
(dheHondTanenH, METHIIOPAHXK U JPYTHE).

K koniy o0y4yenus B 9 kjiacce mpeaMeTHbIE Pe3y/IbTaThl HA 0A30BOM ypPOBHE JOJDKHBI OTPaXKaTh
c(OPMHPOBAHHOCTH Y O0YHAIOIIUXCS YMEHUI:

PAacCKpbIBAaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUN: XUMUYECKUU 3JIEMEHT, aTOM, MOJIEKYJa,
UOH, KaTHOH, aHHUOH, IIPOCTOE€  BEIIECTBO, CJIOXKHOE  BELIECTBO, BAJIEHTHOCTb,
3JEKTPOOTPULATEIBHOCTh, CTENEHb OKUCIEHHUS, XUMHMUYECKas peaklMs, XUMHUYECKas CBsi3b,
TeII0BOM 3(hPeKT peakiuu, MoJib, MOJISIPHBII 00BEM, PACTBOP, JIEKTPOIHUTHI, HEAIEKTPOIUTHL,
ANEKTPOJIUTUYECKAST JIUCCOLMALINS, PEAKIMM HOHHOIO OOMEHa, KaTalu3arop, XHWMHUYECKOEe
paBHOBecHe, oOOpaTuMble W HEOOpaTHMbIE pEAaKIUH, OKHCIUTEIHbHO-BOCCTAHOBUTEIILHBIC
peakluy, OKHUCIHUTENIb, BOCCTAHOBUTENb, OKHUCIEHUE W BOCCTAHOBJIEHHE, aJUIOTPOIIHS,
amM(pOTEepHOCTh, XMMHUYECKasl CBA3b (KOBAJIEHTHAsS, HOHHAs, METAJUTMUECKast), KPUCTAJUIMYECKast
pemérka, KOppo3HMsl METaJJIOB, CIUIABbl, CKOPOCTb XMMMUYECKOH pPEaKIUH, NPeJesIbHO
nonycrumas konuentpanus 111K BemecTsa;

WJUTFOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHSATUNW U MPUMEHSATH 3TU TOHSTHS
MIPU OTMCAHUH BEIIECTB M UX MPEBPAIICHUH;

MCTOJIb30BAaTh XMMHYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHHUS (DOpPMyJ BEUIECTB W YpaBHEHHIA
XUMUYECKUX PEAKIUM;

OTIPEIEATh BAJIGHTHOCTh W CTEMEHb OKHUCICHUS XHMHYECKHUX DJIEMEHTOB B COEIMHEHMSIX
pPa3IMYHOTO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K OMPEAEIEHHOMY KIIACCY COEIWHEHUU MO
dbopMynaM, BUJ XUMUYECKOU CBSI3U (KOBAJICHTHAs, HOHHAS, METAJJIMYECKasi) B HEOPraHMYEeCKUX
COEIMHEHMSX, 3apsij MOHA M0 XUMHUYECKOW (opmyle, XapakTep cpeibl B BOJIHBIX pacTBOpax
HEOPraHWYECKUX COCAUHEHUN, TUI KPUCTAJUINYECKON PeIIETKH KOHKPETHOTO BEIECTBA;
packpsiBaTh cMmbica [lepuonnueckoro 3akona J[. M. MengeneeBa u €MOHCTPUPOBATH €r0
MMOHMMAaHHUE: OMHCHIBATh W XapakTepu3oBaTh TabmuuHyr (opmy I[lepumonnyueckoid CHUCTEMBI
XUMHUYECKHUX IJIEMEHTOB: pazNuyarh MOHATHS «TJIaBHas moAarpymnmna (A-rpymnmna)» u «mododHast
noarpynna (b-rpynma)», maneie U O0nbllMe MEPUOMABI, COOTHOCHTH O003HAYEeHHsI, KOTOPHIE
UMEIOTCS B NEPUOAMYECKON TabiuIle, C YMCIOBBIMU XapaKTEPUCTHUKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij AApa, 001ee YUCIO AIEKTPOHOB U PaCIpeesIeHne UX
M0 DJEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIUME 3aKOHOMEPHOCTH B H3MEHEHUH CBOWCTB
3JIEMEHTOB M MX COEIMHEHMI B mpejenax MajblX MNEpPHOJIOB U TIABHBIX MOATPYNN C YYETOM
CTPOCHHUS UX aTOMOB;

KJIaCCU(UIIUPOBATH XUMUYECKHIE HIIEMEHTHI, HEOPTAHUYECKUE BEIECTBA, XUMHUUECKUE PEAKIIUU
(Mo 4YuMcmy W COCTaBY Y4YacTBYIOIIMX B PEAKIMHM BEHIECTB, IO TEIIoBOMY 3(deKTy, Mo
M3MEHEHHUIO CTeNeHEH OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

XapaKTEepU30BaTh (OMUCHIBATH) O0MME M CreNU(PUIECKHe XUMHUYECKHE CBOMCTBA MPOCTBHIX U
CJIOKHBIX BEUIECTB, MOATBEPK/IAsl ONMUCAHUE TPUMEPAMH MOJIEKYJISIPHBIX U HOHHBIX YpaBHEHUN
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;



COCTaBJIATh YPaBHEHHUS 3JIEKTPOJIMTHYECKON AMCCOIMALNK KUCIIOT, IIEJI04EH U COJICH, TTOIHBIC
U COKpamIEHHBIE YpaBHEHHS peakuuii HOHHOrO OOMEHa, ypaBHEHHS  PEaKIHid,
MOATBCPIKAAIOIUX CYHIECCTBOBAHUC TE€HETHYSCKOM CBS3H MCXKAY BCHICCTBAMU Pa3JINYHBIX
KJIACCOB;

PaCKpbIBATb CYIITHOCTDb OKHUCIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ oCcpcaACTBOM
COCTaBJICHUS IEKTPOHHOI0 OajaHca ITUX peaKuuil;

IMPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCUMOCTU OT UX CTPOCHUA, BOBMOKHOCTHU IMTPOTCKAHUSA
XMMHYECKHX MPEBPAIICHUHN B Pa3IUNYHBIX YCIOBHSIX;

BBIUUCIIATE OTHOCUTENIFHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JOJIIO
XMMHYECKOTO 3JIEMEHTa MO (opMyse COSIMHEHHS, MACCOBYIO JIOJNIO BELIECTBA B PacTBOPE,
MPOBOANTH PACcUYETHI IO YPAaBHEHHIO XUMHUYECKOI peakny;

coOJII0/1aTh MPaBMIIA TOJIB30BAHUS XMMUYECKON TOCYIOH M J1a0OpaTOPHBIM 00OPYAOBaHUEM, a
TaKKe MpaBuiIa OOpAIICHHS C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHSMH IO BBIIIOJTHEHHIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYCHHUIO M COOMpPAHUIO ra3000pa3HBbIX BEIIECTB
(aMMHaKa U yriaeKucioro rasa);

MNpOBOAWUTL PCaKIHMU, IMMOATBCPKAAONIUC KA4eCTBEHHBIM COCTaB Pa3iIMUHBIX BCIICCTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOPUA-, OPOMHI-, HOAMI-, KapOoHaT-, docdar-, cumukar-,
cynbhar-, TUAPOKCHUA-MOHBI, KATHOHBI AaMMOHHMS W HMOHBl HM3Y4YEHHBIX METaJUIOB,
NPUCYTCTBYIOILIHME B BOAHBIX PaCTBOpaX HEOPTaHMUYECKHUX BEIIECTB;

IPUMEHSATh OCHOBHBIE ONIEpaIU MBICIUTEIBHON JEITEIILHOCTH — aHAJIM3 M CUHTE3, CPaBHEHUE,
O606III€HI/IG, CUCTCMATHU3AlNIO, BBIABIICHUC NPUYNHHO-CIICACTBCHHBIX CBSI3EH — AJIL U3YUYCHUA
CBOMCTB BCIICCTB H XHMHNYCCKHX peaKuHﬁ, CCTCCTBCHHO-HAYYHBIC MCTOJbI IIO3HAHUA —
HaOJII0/ICHNE, N3MEPEHHE, MOJICITUPOBAHUE, SKCIIEPUMEHT (PEabHBIA 1 MBICIICHHBIH).



TEMATHYECKOE INTAHUPOBAHHUE

8 KUJIACC
Ne HanmenoBanmue pa3jiesioB u Komiriectso Hacos JuiekTpoHHbIE (UG POBHbIE)
n/n TeM NMPOrpaMMbl Bcero KonTpoasmkie HpaxTHaeckne oOpa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nea 1. [lepBoHayaibHble XUMHUYeCKHE OHATHS
Xumus — BakHas 00J1aCTh
11 €CTECTBO3HAHMS U 5 5 bubnnoreka IIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edso00.ru/7f41837c
YyeJI0BEKa
19 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK
peakuuu https://m.edso0.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Bosayx. Kucnopon. 6 1 bubnnoreka IIOK
ITousitue 00 okcuaax https://m.edso0.ru/7f41837¢
29 Bonopona.Ilonsitue o 8 1 bubnmnoreka [JOK
KHUCJIOTaX M COJISAX https://m.edsoo.ru/7f41837c
23 Bopna. Pacteopsl. [lonsitue 5 1 1 bubmmoreka [IOK
00 OCHOBaHHAX https://m.edso0.ru/7f41837¢
2.4 gg:;rfl{{iz;;tim 11 1 1 bubmmorexa LIOK
O — https://m.edsoo.ru/7f41837c
Htoro o pasneny 30

Paszgean 3. [lepuoagnueckuii 3axoH u [lepuoguyeckas cucrema xummnueckux 3jaemMeHToB /. M. MengeneeBa. CTpoeHune aToMoB.

Xumuueckasi cBsizb. OKHCIAUTENbHO-BOCCTAHOBHUTEIbHBIE PC€aKIuu

3.1

Ilepuoauueckuii 3aK0H U
Ilepuonnueckas cucrema
XUMHYECKHUX JIEMEHTOB JI.
N. Mennene-eBa. CtpoeHue
aToma

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c



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

Xumudeckas CB3b.

32 OKHUCIUTENBHO- 8 bubmuorexa [JOK
BOCCTaHOBHUTEIIbHEIC https://m.edsoo.ru/7f41837¢c
peakiuu

33 O0o0061IeH e U } 1
CHCTEMAaTU3alMs 3HaHUH

Hroro mo pasery 16 ﬁfffiﬁﬁfécifﬁﬁmmsn
PesepBHOe Bpemst 2 bubmnorexa LIOK

https://m.edso0.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOTPAMME



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

9 KJIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM ugposbie
Ne ni/m NporpaMMEI pasi Beero KonrTpoabubie IIpakTuueckue f)lépg):)OBaTeJ)ILHble
padoThI padoThI pecypeb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTrOpenue u yriybiaeHne 3HaHUHA 5 1 bubnuoreka [IOK
OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
peaKuuit https://m.edso00.ru/7f41a636
13 DIIEKTPOTUTHIECKAsS JUCCOIHAITHSI. 8 1 1 bubnnorexa [JOK
XUMHUYECKUE PEaKIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nes 2. HemeTa/uibl M MX COeIMHEHUS
21 OO0m1as XxapakTepuCcTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
snemeHnToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
O1ast XxapakTepuCcTUKa XUMHUYECKIX
2.2 gmulxiemmf VIAl-jrpynnH. Cepau eé 6 BH6J?HOTeKa HOK
COCTHHEHHS https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX En6mmorexa [IOK
2.3 ?;ZIEEEEZE;/ATP ymmet. A3oT, Gocdop u nx ! 1 https://m.edSO(])_.[ru/7f41a636
ast XapaKTepUCTUKA XUMHUYECKHIX
24 g‘[iul\ieHTOIf IV:I?rpilnnH. anepeocﬂ " 8 1 2 BH6J?HOTeKa HOK
KpEMHHIT 1 X COCMHCHMS https://m.edsoo.ru/7f41a636
Hroro no pazneny 25
Paszpnen 3. Metayuibl M UX COEIMHEHHS
3.1 OO6mue cBOICTBa METAIIOB 4 EtI:[ISSH/I//Ir%T:g;)(Hr(a/I;f 412636
3.2 Bakueiiire MeTaibl 1 UX COSIUHEHUS 16 1 2 Eg&?ﬁ;ﬁ;{;gﬁj}% 412636
Hroro no pazneny 20



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

Pasznea 4. Xumus 4 OKpysKamomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
https://m.edso0.ru/7f41a636
Hroro mo pazueny 3
PesepBHOE Bpems 3 BH6J_IHOTeKa LOK
https://m.edso0.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

INOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KouuvecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
u/n Tema ypoka Beero Ko;nponbnble HpﬁaKaneCKne W3yMeHHS  00pa3OBATEJIbHbIC
padoThI padoThI pecypebi
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6nmoreka [IOK
yesoBeka. Tena u BeliecTna https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METOJIaX TIO3HAHUS B XUMUHU 1 Bubmrorexa LOK
https://m.edsoo.ru/ff0d227e
I1 0 o ] «I 0
, | Mmoo ie | dlmmabons | : Brmor 10K
parTop P paill https://m.edsoo.ru/ff0d23dc
1ab0pPaTOPHBIM 000PYIOBAHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bubnuoreka [{OK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
II 6ota Ne 2 «P
5 cuceolt (i nprviepe oueTIcn HoBapetioi ) ! BuGorexa LIOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnmorexa LIOK
6 ATOMBI M MOJIEKYTBI 1 https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HaKU (CMBOJIBI) 1 bubnnorexa [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U ClIOKHBIE BEIIECTBA 1 bubmaorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE 1 bubmorexa LOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSTHCTBA COCTAaBa BEIIIECTB.
10 XI/II(M;{HGCK;;(;)IOIT);yHa TB:JIeIIZ{TI;IocE aTOMOB 1 bubnmorexa LIOK
: https://m.edsoo.ru/ff0d2eae
XAMHYECKUX AJICMEHTOB
11 OTtHOCHUTENbHAs aTOMHAs Macca. 1 bubnuotexa [JOK
OTHOCHUTEBHAS MOJICKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMHAYECKOT0 JIEMEHTA B 1 bu6nunoreka LIOK
COCIMHEHUU https://m.edsoo.ru/ff0d350c
13 Konnuectso BemecTa. Moib. MosnspHas 1 bubmuoteka [IOK



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

macca https://m.edsoo.ru/ff0d5230
14 Du3NYECKUE U XUMUYECKHUE SABJICHUS. bubnuorexa [{OK
Xumu4eckas peakLus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycinoBus NPOTEKAHUS bubnuoreka [JOK
XUMHYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BELIECTB. bubmmoreka [JOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koaudecTBa, MacChl BEIIECTBA MO bubnunorexa LIOK
YPaBHEHUSAM XUMHUYECKUX PEAKINA https://m.edsoo.ru/ff0d5708
K .
] B LOK
a P ’ m ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 3HHHKH01‘1;/IGH};ICT BO6oquue}:111);g u Bubmiorexa LIOK
) . https://m.edsoo.ru/ff0d40c4
CHUCTEMaTHU3aI1s 3HAHUM
20 KonTponbnas padora Nel no teme «BemectBa bubnuoreka [IOK
Y XUMHYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
B — . .
2 Kineropor o snewens n npocroc senecrso Bumrorera LIOK
PO p B ' https://m.edsoo.ru/ff0d448e
O30H
2 copom (peanun oxcronts roperie) Bumrorera LIOK
poJa {peakil - TOP ’ https://m.edsoo.ru/ff0d4614
[TonsiTre 06 okcuaax
23 saGoparopmt mpouee BuGtoree LIOK
patop P ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoa
TenmoBou a3 de €CKOil pea
24 nogznielg T%)(i)Mz;I/)I(I\I//IIII/\I/[‘-II/IGIZKOKMH paBII{(;III{/I;II:I bubmmorera [IOK
P yP ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMUUYECKHUX PEAKIIHIX
T .
s | s ot yom e BiGmores 10K
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MIPEAOTBPAIIECHUS
26 [IpakTuueckas padbora Ne 3 o Teme bubmuoteka [IOK

«[Tomyuenue u cobupanue Kuciopo/a,

https://m.edsoo.ru/ff0d4ae2



https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2

W3yYECHHUE €r0 CBOMCTB)

Bomopoa — 35eMeHT 1 MpocToe BEIIeCTBO.

bubnunorexa LIOK

21 Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKrue U XUMHUUYECKUE CBOMCTBA bubmuorexa [IOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IlonsiTHe 0 KHCIIOTaX U COJISIX Bubmiorexa LIOK
https://m.edsoo.ru/ff0d50d?2
30 CriocoOsI MmoTydeHus BOAOPOa B bubnmnoreka HOK
nabopaTopun https://m.edsoo.ru/ff0d4ddo
I1 §] 04
3| clonyacnme n sobnpanme sonopoa BuGmorexa LIOK
yd . P Alopora, https://m.edsoo.ru/ff0d4f42
U3Y4YECHHE €ro CBOMCTBY
. N bubnuoreka [{OK
32 Monsipabiii 00bEM ra3oB. 3akoH ABOrajapo https://m.edsoo.ru/ff0d542e
B ..
o | Pammmmms e o et B 10K
oMy y https://m.eds00.ru/ff0d55a0
BEIIECTBA HIIN 00BEMY
B 0né
o | Do aduce e e e Busorea 101
peaKl o https://m.edsoo.ru/ff0d5708
OTHOILIEHUH T'a30B
35 du3nyeckre 1 XUMHUYECKHE CBOMCTBA BOJIBI bubmoreia HOK
https://m.edsoo.ru/ff0d587a
. bubnmorexa LIOK
36 Cocras ocHoBanwii. [ToHsITHE 00 MHIUKATOpPAX https://m.edsoo.ru/ff0d59e2
B .H
37 nenachmenme pactaops. Maccosas sons BuGmorera 10K
n P PEL. A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
IT o6ora Ne 5
38 «IPIgIIfITrﬁ;I(e)(;(;;E: p::?ns(:po;[ 2 zih;ZnenéHHoﬁ bubmorexa [TOK
N o .. https://m.edsoo.ru/ff0d5eba
MacCOBOH J0Jiel paCTBOPEHHOTO BEIIECTBAY
39 KonTponbnas padorta Ne2 o teme bu6muoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcupl: cocTaB, KJIacCUUKaI, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunorexa LIOK

41 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX https://m.edsoo.ru/f0d664e
OKCHJIOB
42 OcHoBaHuUs: cOCTaB, KJIacCH(pUKAIIHS, bubnunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMuMHUYECKHE CBOMCTBA bubnnoreka [JOK
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
Kucnotsr: cocraB, kimaccudukarnms, bubnunoreka LIOK
44 .
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHue 1 XuMHUYECKHUE CBOMCTBA KUCIOT Bubmorexa LOK
https://m.edsoo.ru/ff0dfee2
Conu (cpeqHue): HOMEHKIATYpa, CIIOCOObI bubmmoreka [JOK
46 v .
MOJYYECHUS, XUMUUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTnueckas padora Ne 6. Pemenue
47 AKCIIEPUMEHTANBHBIX 3a7a4 10 TeMe bubmmoreka [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)»
48 I'eneTnyeckas cBA3b MEXAYy KilacCaMu bubnuorexa [IOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
. bubnmorexa LIOK
49 OO0o01IeHre U CHCTeMAaTH3aINs 3HAHUN https://m.edsoo.ru/00ad9ch?
50 KontponbHas pabora Ne3 o reme "OCHOBHBIE bubmuoteka [IOK
KJIACChI HEOPTAaHUYECKUX COCTMHEHMI" https://m.edsoo.ru/00ad9ela
[lepBble NONBITKH KIacCUPUKALTII
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB. 1(?[0H511T1He 0 rpymnmnax bubmiorexa LJOK
https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CHfTeMl; XAMWYECKHUX BHCMGII;TO;[ A" bubmuorexa [JOK
T https://m.edsoo.ru/00ada52c
MenneneeBa
53 [Tepuonapl, TpyMIIbI, IO, TIBI Bubmorexa LOK
PHOZIBL, TPYIIHIEL, TIOATPYT https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. COoCTaB aTOMHBIX sIJIED. bubnmnorexa [JOK
N3otoms! https://m.edsoo.ru/00ada342
55 CTtpoeHue 3IIeKTPOHHBIX 000JI0YEK aTOMOB bubmuoteka [IOK
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aneMeHToB [lepuoanyeckoii cuctemsr . W.
Menpeneena

XapaKTepI/ICTI/IKa XHUMHUYCCKOI'O 3JICMCHTA I10

https://m.edsoo.ru/00ada6bc

bu6nuoreka [IOK

56 ero noyioxeHuto B [lepuognveckoit cucreme 1 https://m.edsoo.ru/00adag24
. 1. MenneneeBa
o | e | B 10K
P YK .. P . AR https://m.edsoo.ru/00ada96e
MenpeneeB — y4€HbIN, TIEIArOT U TPAKIAHIH
58 DNeKTPOOTPULIATEILHOCTh ATOMOB 1 bubnmnoreka HOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuoreka [{OK
59 Homnas XumuiecKas cBAsb 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHas moJisipHast XUMUYECKask CBSI3b 1 Bubmiorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBasieHTHas1 HENOJIIpHAs XUMUYECKas CBSI3b 1 bubmiorexa LIOK
https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
62 CreleHs OKHCICHAS 1 https://m.edsoo.ru/00adae28
63 OKHCIUTETEHO-BOCCTAHOBUTEIHLHBIC PEAKITHH 1 bubanorexa LIOK
https://m.edso0.ru/00adb076
bubnmorexa LIOK
64 OKUCIINTENIN ¥ BOCCTAHOBUTEIN 1 https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne4 no teme «CtpoeHue 1 bubmuoteka [IOK
aToma. XUMHUECKasl CBSI3b) https://m.edsoo.ru/00adb486
. bubnmorexa LIOK
66 O000111eHIE U CUCTEMATH3AIU 3HAHUI 1 https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O606111eHNE U 1 bubmuoteka [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00ad9ch2
68 PezepBHblit ypok. O600111eHNE U 1 bub6muorexa [IOK
cucTeMaTu3alus 3HaHuH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68
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9 KJIACC

KoauvecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka
n/n yp Bcero Koﬁn TPOJBHbIC H%aKTquCKHe H3yueHusi oOpa3zoBaTejbHbIE
padoTbI padoTbI pecypeb
Ilepuonuueckuii 3akoH. [lepuoauyueckas
1 cnfTeMl; XUMHYECKUX aneMEHT(I)[B AU 1 bubmoreka LJOK
T https://m.edsoo.ru/00adb59%
MenpeneeBa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XI/IMI/I‘IGCKiX 3JIEMEHTOB TIEPBBIX TPEX 1 Bubmaorexa ITOK
p p https://m.edsoo.ru/00adb6b6
MEPUOJIOB
Knaccudukanus 1 HOMEHKIIaTypa bubnuoreka [IOK

3 1 _

HEOPraHWYECKUX BEIECTB https://m.edsoo.ru/00adb7e2

4 Buapl XUMHYECKO# CBSI3U U THUIIBI 1 bu6mmoreka [IOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «[loBTOpeHue u yrnyOiaeHue 3HaHHA 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca

6 Krnaccudukanys XuMHUECKUX peaklui 1Mo 1 bubnnorexka [JOK
Pa3IMYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
ITonsiTHE O CKOPOCTH XUMHYECKOMN PEaAKIINH.

7 [TonsiTue o FOMI())reHHHx U rete OFSHHLII; 1 Eubmorexa IIOK

p https://m.edsoo.ru/00adbe9a
peaKIusIxX
[TonsiTHE 0 XUMHYECKOM PAaBHOBECHH.

3 @DaxTOopsI, BIUAIOIINE HA CKOPOCTh 1 bubnnoreka [JOK
XMMHYECKON PEAKIIUU U MOJO0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PaBHOBECHUS

9 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC 1 bu6mmorexa [IOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHUECKOMN THCCOLMALINN. bubnuoreka [IOK

10 1 _

CunbHble U crabble AJIEKTPOIUTHI https://m.edso00.ru/00adcd68

11 Honusle ypaBHEHUS peaKIINil 1 Bubmiorexa HOK

yp p https://m.edsoo.ru/00add448
12 XHUMHUYECKHE CBOMCTBA KUCIOT M OCHOBAHUM 1 bu6mmorexa [{JOK
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B CBETE MPEJCTaBICHUN 00
ANEKTPOJIUTUIECKOU TUCCOIIUAITTU

XUMHUYECKUE CBOMCTBA COJIEU B CBETE

https://m.edsoo.ru/00add5d8

13 MPEACTABICHUH 00 AIEKTPOTUTHUECKON Bubmaorexa ITOK
https://m.edsoo.ru/00add8b2
JUCCOITAIIUU
14 [TonsTHe o rumpoIn3e coei Bubmorexa HOK
https://m.edso00.ru/00add9d4
. bu6mmoreka [IOK

15 O06o001IeHre U CHCTeMaTU3alus 3HAHUN https://m.edsoo.ru/00addd12

16 [IpakTuueckas padbora Ne 1. «Pemienue bubnunoreka [JOK
SKCIEPUMEHTAIBHBIX 33724 https://m.edsoo.ru/00addbfa
KontponbHas padota No2 o teme

17 <<3JI€II<)Tp0JII/ITI/Ip‘ICCKa$I IYCCOLAIINS bubmoreka [IOK

' https://m.edsoo.ru/00addecQ
XHUMHYECKUE PEAKIIUU B PACTBOPAX)»

18 OO01mas XxapakTeprCTHKA raJOreHOB. bubnuorexa [JOK
XHMMHMUYECKHE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopopogopoj. ConsiHast KUCIOTa,

19 XI/IMII/)I‘IGCII(II/IS CﬁOﬁCTBa MOJIy4eHUE bubmorexa LIOK

’ ’ https://m.edsoo.ru/00ade104
MIPUMEHEHHE
I1 6ota Ne 2
20 <<1PI?)§THZIG{(I:/IKeaZIOFJ);}?()T§ KI/(;CJIE”I(“)I);FGI/I;/ISG eHue bubmmorexa LIOK
oIy 1Y https://m.edsoo.ru/00ade348
e€ CBOMCTB»
B

| e e o BiGorea 10K
PCAKIIHA, A P 8 https://m.edsoo.ru/00ade488
HU30BITKE

29 O6mas xapakrepucTuka 31emMeHToB VIA- bubnuoteka [JOK
TPYIITIBI https://m.edsoo.ru/00ade64a
A .

23 Haxowerne coputn o coemmeni s u6morerca LIOK

A P 9 https://m.edsoo.ru/00ade64a
npupojie. XUMHUUYECKHE CBOMCTBA CEpPhI

24 CepoBoaopon, cTpoeHue, (hu3ndecKue u bubnmnoreka [JOK
XAMHUYECKHUE CBOMCTBA https://m.edso0.ru/00ade802

o5 Oxkcunpl cepbl. CepHasi KHCIIOTA, bubnmuotexa [JOK

¢dbu3znyecKkrue 1 XUMHYECKHE CBOMCTBA,

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

Xumudeckue p€aKkuunu, JCKamurue B OCHOBEC
IMPOMBIIIJICHHOI'O criocoba MOJIYUCHUA

bu6mmoreka [IOK

2 .

6 CEpPHOM KUCIOThl. XMMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY>Karollel cpelibl COEUHEHHUSIMU CEPbI

27 Brruucnenue MaccoBoi J0JIM BBIXO/1a bubmuorexa [JOK
MPOJYKTa PEaKIuu https://m.edsoo.ru/00adec8a
OO6m1as XxapakTeprucTrUKa 3JIeMeHTOB V A-

o8 rpynibl. A30T, pacClipoCTpaHEHHUE B bubnunoreka HOK
npupoje, Gu3nuecKue U XUMUYECKUe https://m.edsoo.ru/00adeea6
CBOMCTBA
AmMMHEaK, ero Gu3N4ecKue U XHMUIECKHE bubnnorexa [HOK

29 . .

CBOMCTBA, OJIyYEHUE U IPUMEHEHUE https://m.edso00.ru/00adf004
IIpakTnueckas padora Ne 3 mo Teme
30 «Tlion eHue athHaKa U3Y4YCHHE €ro Eubmorexa IIOK
Y > Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTA, €€ (PU3MIecKue u bubnnoreka [JOK
XUMHUYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHS
B KQ4€CTBE MUHEPAIbHBIX yTOOPEHUN. bubnmnorexa [JOK

32 . :

XHUMHUUECKOE 3arpsA3HEHUE OKPYXKaIOLIEH https://m.edsoo.ru/00adf518
Cpellbl COeIMHEHUSIMU a30Ta
®ochop. Oxeun pocdopa (V) u pochopnas
33 KI/ICJ‘Iq())TE (1)H3HII1[e(<1:)KHS) I/IpXI/I(MI/I)‘Ie(tlI)(I/qu) ’ bubmorexa LIOK
N https://m.edsoo.ru/00adf68a
CBOICTBa, NOJIy4YeHUE
Hcnons3oBanue ¢pocdaTtoB B KauecTBe
34 MHUHEpaIbHbIX ,Z[q())6 (ZHI/IIZ 3arpsi3sHEeHue bubmmorexa LIOK
PAIBHBIX YAOOD L https://m.edsoo.ru/00adfc20
MIPUPOJTHOH cpenbl hochaTamu
Yruepoa, pacupocTpaHEeHUE B IPUPOJIE, bubnnorexka [JOK

35 . .

(bU3UYEeCKre U XUMHUYECKHE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxkcunpl yriaeposaa, ux GU3nIecKue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bu6mmoreka [IOK

po0JIeMBbI, CBSI3aHHBIC C OKCUJIOM YTJIepoaa
(V)

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

37 YrobHas KUCIIOTa 1 ¢& coMH https://m.edsoo.ru/00ae006¢c
IIpakTueckas padora Ne 4 o teme
38 "I'II)OJI €eHue IJ)Ielazlcnoro rasa bubmiorexa LHOK
ya T i " https://m.edsoo.ru/00ae027e
KadecTtBeHHas peakiiys Ha kKapOOHAT-UOH
IlepBoHavanbHBIE TOHATHS 00
39 0 rpaHI/IquKI/IX BELIECTBAX KaK O bubunorexa LIOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YTIIepoJia
40 KpeMmunii u ero coe iuHeHU Bubmorexa HOK
p A https://m.eds00.ru/00ae080a
[IpakTuueckas pabora Ne 5. Pemenue
a1 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnunoreka [JOK
«Baxueinme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COEIMHEHU S
KonrponsHaas padora Ne3 mo teme
42 «Baicll){eﬁmne geMeTaJmLI U UX bubanorexa LIOK
https://m.edsoo.ru/00ae0e18
COEIMHEHU S
OO01mmas XxapakTepuCTHKa XUMUIECKUX
43 3JIEMEHTOB — METAJUIOB. Merajuinueckas bubnuoteka [JOK
CBSI3b M METAJUITMYECKAs] KpUCTAIUTAYECKas https://m.edsoo.ru/00ae103e
pemérka. PU3nYECKUe CBOMCTBA METAJIIIOB
XUMHUYECKHEe CBOMCTBA METAIJIOB.
44 DIEKTPOXUMHAYECKUN DA HAIPSHKESHUH bubanorexa LIOK
P P p https://m.edsoo.ru/00ael1156
METAJIJIOB
OO1u11e crnocoObl MOTYyYEHHS METAILIOB.
CrnnaBel. Beruncienus no ypaBHeHUSIM bubnnoreka [JOK
45 N _
XUMUYECKUX PEAKLUH, €CIIM OJUH U3 https://m.eds00.ru/00ae1156
pEareHTOB COJEPIKHUT MPUMECH
46 IToHsATHE O KOPPO3UN METAIIIOB Bubmiorexa HOK
pp https://m.edsoo.ru/00ael278
bubmuorexa [JOK
at Illenotnbie meTabl https://m.edsoo.ru/00ael4b2
48 OKCHIBI U TUAPOKCUIBI HATPUS U KAIUA bubumorexa LIOK
a AP a p https://m.edsoo.ru/00ael4b2
49 [llenouyHO3eMenbHBIC METAJUIBI — KBTI U bubmuorexa [JOK
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MarHuu

https://m.edso0.ru/00ael15e8

bu6mmoreka [IOK

50 BaHEHIINE COCAMHCHNS KallbLus https://m.edsoo.ru/00ae15e8
51 O0001IeHre U CUCTEMATH3AMS SHAHUH
52 JKécTkoCcTh BOMIBI M CTIOCOOBI €€ YCTpaHCHHS buGmnorexa LIOK
A yerp https://m.eds00.ru/00ae1886
IIpaktrueckas padora Ne 6 o TeMe
53 ")ﬁéCTKOCTB BOpBI 1 METOJEI €€ Bubmzorexa LIOK
" A a https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [JOK
54 AJioMuHHUiA https://m.edsoo.ru/00aelc64
AMdoTepHbIE CBOMCTBA OKCHIA U bu6mmoreka [IOK
55 ]
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bubmuorexa [JOK
56 Keneso https://m.edsoo.ru/00ae1d86
57 Oxcunsl, TuIpokcu bl u conu xenesa (1) u bubnunoreka [JOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI
IIpaktuueckas padora Ne 7. Pemenue
59 SKI:BHG I/IMeHTaJ'II:)HI)IX 3a/1a4 10 TEME bubmorexa [JOK
p o o https://m.edsoo.ru/00ae3de8
«BakHelIme MeTaIbl U UX COEIUHEHUI
Brruncnenus no ypaBHEHUSIM XUMHUECKUX
€aKINi, eCJIM OJIMH M3 pearcHTOB JIaH B
60 336};’11“1(6 WJIU CO He )KI/ITI:'I UMeCH g bubmorexa LOK
Aep o p ' https://m.edsoo0.ru/00ae1750
BrurumncieHnsa MaccoBOii TOIM BEIXOIA
MIPOJYKTa PeaKiuu
61 O000111eHIE U CUCTEMATH3AIIU 3HAHUI
62 KontponsHast padora Ne4 o teme
«Baxuelnime MeTayibl U UX COCTUHEHUS)
63 BeniecTBa 1 maTepuaisl B TOBCEITHEBHOM bu6mmorexa [IOK
JKU3HHU YeI0BeKa https://m.edsoo.ru/00ae3f50
64 XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIen bubnmnoreka [JOK
Cpebl https://m.eds00.ru/00ae4270
65 Ponb XuMHM B peIIeHUH SKOJIOTHYECKUX bubnuoreka [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

mpo0iem https://m.edso00.ru/00ae4270
66 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK

CUCTEMaTU3alusl 3HAHUU https://m.edso00.ru/00ae0dOa
67 PezepBHblit ypok. O6o01eHue u 1 bubnuoreka [IOK

cucTeMaTu3alus 3HaHU! https://m.edsoo.ru/00adb33c
68 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK

CUCTEMaTU3alusl 3HAHUU https://m.eds00.ru/00ad9ch2
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YYEBHO-METOJUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

» Xumus, 8 kinacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKunoHepHOe
obmmectBo «M3narenscTBO «IIpocBerienne

» Xumus, 9 kinacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIHOHEPHOE
obmmecTtBo «M3narenscTBO «IIpocBerienne»

[Iepnonnueckas cuctema XuMu4eckux 3yeMenToB [[.1. Menneneesa

Tabnuia pacTBOPUMOCTH KHCIOT, OCHOBAaHHI U COJICH B BOJIE

DNEKTPOXUMHUUECKHUM P HAIPSHKEHHOCTH METAJNIOB

METOANYECKHUE MATEPUAJIBI 1JIS1 YUUTEJIA

Xumus (6a30BbIi ypoBeHb). Peanuzanus tpedoBanuit ®I'OC ocHOBHOTO 00111€T0
oOpasoBanus. MeToanyeckoe mocoOue it yUuTes

Mertoanyeckre peKOMEHIAINH 10 OPTaHU3alUU U IPOBEICHUIO0 XUMUYECKOTO
AKCIEPUMEHTA TIPU U3YYCHUU YIeOHOTO IpeaMeTa « XUMHUs» Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHUs

https://edsoo.ru/Predmet_Himiya.htm

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://lesson.academy-content.myschool.edu.ru/catalog

https://resh.edu.ru/

https://fipi.ru/

http://skiv.instrao.ru/bank-zadaniy/
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