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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHH Ha YpOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUs COCTABIIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 0Opa3oBaTEeNbHON MPOrpaMMBbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B ®I'OC OO0, a Taxke Ha OCHOBE (enepaabHON
paboueil mporpaMMbl BOCIUTAHUSA U € Y4ETOM KOHLENLUU IpPenojiaBaHus y4eOHOro mpeamera
«Xumus» B 00pazoBaTeNbHBIX Opranu3ainusax Poccuiickoit deneparuu.

[IporpaMmma mo xuMmuM Ja€T MPEACTABICHUE O IIENIAX, OOImeld cTpaTteruu OOydeHUs,
BOCIIUTAaHUS M Pa3BUTHA OOYYAIOIIUXCS CPEACTBAMH y4eOHOrOo NpEAMETa, YCTaHABIHWBACT
o0s13aTesIbHOE MPEAMETHOE COJIepKaHue, MpelyCMaTpUBaeT paclpeesieHue ero mo kiaccam u
CTPYKTYPUPOBAHHE 110 pa3feilaM U TeMaM IPOrpamMMmbl 110 XMMHH, OIIPENEISIET KOJINYECTBCHHbIE
W KaueCTBEHHBIE XapaKTEPUCTUKH COIEP)KAaHUSA, PEKOMEHIYEMYIO IIOCIEIOBATEIBHOCTD
U3YUCHHS] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBSA3EH, JOIMKH Y4eOHOTO
nporiecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXxcs, ONpeesieT BOSMOXHOCTH peaMeTa JUis
peanu3anuy TpeOOBaHUM K pe3ysbTaTaM OCBOCHMsI OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeJeil Wu3ydyeHHs INpeIMeTa U OCHOBHBIX BHJIOB Yy4e€OHO-IIO3HABATEIbHOMN
JEeSITeIbHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHuE XUMHUH CIYXKUT OCHOBOW U1 (YOPMUPOBAHMSI MUPOBO33PEHUS 00YUaIOIIErocs, ero
IpeCTaBICHUN 0 MaTepUaAbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
IIPEJICTaBICHUS O B3aUMOINPEBPAILIECHUAX SHEPTUU U 00 HBOJIIOLMHU BELECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
SHEPreTU4ecKoil, MUIIEBOM U 3KOJIOrHYecKor 6e30acHOCTH, MPOOIEM 3JpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIOCOOCTBYET peaju3alii BO3MOXHOCTEH Il caMopa3BUTHS W (OpPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMHPOBAHUE MBILUIEHUS U TBOPYECKHX CIIOCOOHOCTEN 00ydaroluxcs,
HaBBIKOB  HMX  CaMOCTOSITEIbHON  yuyeOHOH  JesATeIbHOCTH,  AKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMI, HEOOXOJUMBIX KaK B IIOBCEJHEBHOM JKU3HHU, TaK U B
MpoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT €O CIEUU(UKON HAydyHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIE€JIOCTHOTO
B3IJIsA/1a HAa €JMHCTBO MPHUPOJIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAlloM B ((OPMUPOBAHUU
€CTECTBEHHO--Hay4YHOI IrpaMOTHOCTH 00y4YaroluXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHUSIM, K MPHPOJIE, K 4YeOBeKY, BHOCHUT CBOH BKJaJ B SKOJIOTHYECKOE 0Opa3zoBaHME
oOyJaromuxcs.

JlanHble HampaBiieHUs B OOY4EHHHM XMMHUHU 00€CIEeYMBAIOTCS crenu(UKON conep KaHus
yu4eOHOro mpeaMeTa, KOTOPBIA SIBISIETCS TEJAarorMueckyd aJanTUPOBAHHBIM OTpPaKEHHEM
0a30B0il HayKM XMMHHU Ha ONpPeIEIEHHOM JTarne e€ pa3BUTHsL.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHs OPUEHTHPOBAH HA OCBOEHHE
00y4aroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUHU, OCHOB HEOPTraHUUECKONH XUMHUU U
HEKOTOPBIX OTAENIbHBIX 3HAYMMbIX MOHSATHH OPraHNYEeCKOW XUMUH.

CrpykTypa cojepkaHHsl MPOrpamMMbl 110 XUMHH C(HOPMHpPOBaHA Ha OCHOBE CHCTEMHOTO
noaxoja kK eé m3ydeHuro. CopepaHHe CKIIAJbIBAETCS U3 CUCTEMBI MOHATUH O XMMHYECKOM
JJIEMEHTE M BEIIECTBE M CHUCTEMBI MOHATUN O XuMuueckod peakiuuu. OOe 3TH CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KAaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHU IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIpyromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJIYYCHHS U3y4aeMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM ITO3HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C MPUBJICYEHHEM 3HAHUM M3 paHee M3YyYEHHbIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00J1aCTH COBPEMEHHOT'0 €CTECTBO3HAHUS, PAKTUYECKON JESITENIbHOCTH YeJIOBEKAa U KaK OJHOI0
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTYphl. 3ajaya yuyeOHOro IpeaMeTra COCTOUT B (POPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNHU K HAyYHbIM METO/IaM [TO3HAHUS IPU U3YYEHUH BEIECTB U XUMUYECKUX pEaKluil, B
(GopMHpOBaHMM W pPa3BUTHM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus C BEIIeCTBAMHU B [TIOBCEIHEBHOM JKU3HH.

[lpy W3ydyeHWM XMMHU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS Ba)XHOE 3HAUYCHUE
nproOpenu Takue ey, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSTEIbHOMY IPUHATUIO pEIIEHUHN, CHOCOOHON aJanTHUpOBaThC K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUS Ha CHUCTEMaTHYeCKoe MpHOOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JI€ATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBIEHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3YysS 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh MX IMpPU pElIeHUH MpoljeM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBaHue y 00ydaromuxcs T'yMaHUCTHUECKUX OTHOLICHUH, TOHUMAaHUs IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BHTHE MOTHBAIIUU K O0YYCHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO
HA OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1ee Ynciio 4acoB, OTBEACHHBIX I M3YYEHHUS XMMUU Ha YPOBHE OCHOBHOTO OOIIETO
obpasoBanusi, coctaBisieT 136 gacoB: B 8 kimacce — 68 yacos (2 yaca B Hezelnto), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauyajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poib XMMHM B JKM3HM 4YellOBeKa. XUMHUS B CHCTEME Hayk. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperarHoe cocrossHue BeuiecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemecTBa U cMmecu. CiocoObl pa3ieieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE OHiIeMEHThl. CHUMBOIBI XHMHUYECKUX JIIEMEHTOB.
[IpocTsie U clIOKHBIE BelIecTBa. ATOMHO-MOJIEKYIIPHOE yUEHUE.

Xumudeckass (popmyrna. BaleHTHOCTP aTOMOB XHMHYECKHX  DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHast Macca. OTHOCHUTEIbHAsT MOJIEKYJIIpHAast
Macca. MaccoBasi 10Ji1 XUMHYECKOT0 JIEMEHTA B COSMHEHHH.

KonunuectBo BemiectBa. Monb. MomnspHas macca. B3anMoCBs3b KOJIWYECTBa, MAacchl U
YHCJIa CTPYKTYPHBIX €IHHHUII BenecTBa. Pacu€rel o hopMynaM XMMHUYECKHX COCTUHCHHIM.

Ou3nyecKkue W XUMHYCCKHE SIBJICHHS. XHUMUYECKas peaknus W e MpPU3HaKh. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMHUYecKkHe ypaBHeHUs. Kinaccudukamus XUMHYECKUX peakiui
(coemuHeHus, pa3I0oKEeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IOCYJ0M, MpaBWiIiaMu paboThl B jJaboparopuu W mpuéMaMu
oOpartieHusi ¢ 1abOpaTopHBIM O0OpYIOBAaHUEM, HM3YYCHHE W OINUCAaHUE (PU3NYECKHUX CBOMWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOM0ieHne pu3nuecKux (IJIaBIeHNE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIKe, KAIICHUE U KOHJCHCAIUS BOJbBI) U XUMHYCCKHUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJCICTBHE Mela ¢ KUCIOTOM) SIBJICHUM, HaO0IeH e
U ONHCaHWE TMPHU3HAKOB TMPOTEKAHHWA XUMHUYECKHX peakuui (pa3nokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszinoxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (), usydenme crnocoOoB
paszeNieHuss CMeceid: C TOMOINBI0 MarHuTa, (QUIBTPOBaHWE, BBITAPHBAHHE, TUCTHILISAIIHS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJHM, HAONIOJCHHEe W ONHCAHUE
pe3yNbTaTOB MPOBEJEHUSI OIBITA, HILTIOCTPUPYIOIIETO 3aKOH COXPaHEHUS MacChl, CO3/IaHUE
MojieIe MOJeKy (IIapOCTEPKHEBBIX ).

BaskHeiilue npeacTaBuTe M HEOPraHNYECKUX BEIlECTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kuciaopoja — 3J€MEHT M IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B mpupoje, Gu3nuecKkue U XUMHUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcunpl. Ilpumenenue xkucnopoga. CrmocoObl TONydeHHUs KUCIOpoJa B Jabopatopuu U
poMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/ia.

TemmoBoit >(PeKT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHWE YypaBHEHUS, 53K30- H
OHAOTEPMUYECKUE peaknuu. TOIIMBO: yroiib W MeTaH. 3arpsA3HEHUE BO3/AyXa, YCUJICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.



Bomopon — »snemeHT M mpocToe BemecTBO. HaxoxkaeHuwe Boaopojia B MPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CIIOCOOBI oydeHus. KucioTer u comnu.

Monsipublii 00bEM ra30B. Pacu€Thl Mo XUMHUYECKUM YpaBHEHUSIM.

®dusznueckue cBoMcTBa BOAbL. Boja kak pactBoputenb. PactBopbl. HacklmeHHble u
HEHACBIILIEHHBIE PacTBOpPbl. PacTBOpUMOCTH BelIeCTB B Bojie. MaccoBas 10l BElIECTBa B
pacTBope. XUMHUECKHE CBOICTBa BOAbl. OcHOBaHMs. Poiib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopot Boawsl B mpupoje. 3arpsisHEHUE MPUPOJIHBIX BoA. OXpaHa U OYMCTKA
MPUPOAHBIX BO/I.

Knaccudukanust Heopranmyeckux coenuHeHuid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3yroline (OCHOBHBIE, KHCIOTHEIE, aM(OTepHBIe) U HeconeoOpasyomue. HomeHnkiarypa
OKcUJI0B. DU3nNyecKre U XUMUYECKHE CBOMCTBAa OKCUAOB. [lonyuenue okcuoB.

OcHoBanus. Kiaccudukanust ocHoBaHWW: WIENOYM M HEPACTBOPUMBIC OCHOBAHMS.
Howmenknarypa ocHoBanuil. dusznueckne M XHMHYECKHE CBOMCTBa ocHoBaHuil. [lomydyenue
OCHOBaHMHI.

Kucnotsl. Knaccudpukamus xkucnor. Homenknarypa kucinot. Ouznyeckue u XUMUYECKHE
cBoiicTBa kucnoT. Psan akrusHoctu metauioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknatypa coisieid. @Pu3znueckue U XUMHUUYECKHE cBoicTBa cojel. [lomydyenue
COJIeHi.

['eneTndeckast CBA3b MEXKIY KJIACCAMH HEOPTAHMYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KauyeCTBEHHOE OIMpeeNieHUue COJEp)KaHUsI KUCIOpOoJa B BO3AyXe, MOJIyYeHHE, COOMpaHue,
pacrio3HaBaHUE W HM3YUYECHHE CBOMCTB KHCJIOPOJa, HAOIIOJEHHWE B3aWMOJICHCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M TPEKpaIIeHUsI TOpeHus (IoXkapa), 03HAKOMJICHHE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOMCTB Bojopona (TopeHue), B3auMmojeicTBHe Bogopoma ¢ okcuaoMm wmemu (1)
(BO3MOXHO HCTOJB30BaHUE BUICOMATEPUATIOB), HAOIIOACHIE 00pa3IOB BEIIECTB KOJIUYECTBOM
1 momb, uccaeaoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C PAa3IUYHONW PAaCTBOPHUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEAEIEHHOM MaccoBOM J0Jiell pacTBOPEHHOIO BEIECTBA,
B3aMMOJICHCTBHE BOABI C MeTallaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHAIIOB), MCCIIEIOBaHUE OOpa3llOB HEOPTaHMUYECKUX BEIECTB PA3IMYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIUKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUE
B3anmojeiicTBust okcuga menu (ll) ¢ pacTBopom cepHOM KHMCIOTBHI, KUCIOT C MeETalllaMH,
peakuMii HeWTpanau3aluud, NOJIyYeHHE HEpaCTBOPUMBIX OCHOBAHHMHM, BBITECHEHHE OJHOIO
MeTajuia IpyruM U3 pacTBOpa COJIH, PEIICHUE IKCTIEPUMEHTANIBHBIX 3aJ1a4 10 TeMe «Baxxuenme
KJIACChI HEOPTAaHMYECKUX COCTUHEHUI.

Iepuoauyecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKasA CBA3b. OKUCIUTEIBLHO-BOCCTAHOBUTEIbHbIE
peakiuun

[lepBble TOMBITKM KJIAacCH(PHUKAIUA XUMHUUYECKHX dJeMeHTOB. [loHsaTHe o Tpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOUYHbIE U HIEJIOYHO3EMEIbHBIE METAILIbI, TaJIOT€Hbl, HHEPTHBIE Ta3bl).
DNEeMEHTHI, KOTOpbIE 00pa3yroT aM()OTEpHbIE OKCUIBI U THIPOKCH/IBI.

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucrema XuMu4yeckux saemeHtoB J[. .
MenneneeBa. Koporkonepuognas u juHHONepuoaHas (opmbl Ilepuoanueckoit cucteMbl
xumuueckux dsiemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIHI JIIEMEHTA.



Ctpoenne aromoB. CoctaB aroMHbIX saep. MW3otombl. Onektponbl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MeHnneneeBa. XapakTepUCTUKa XHUMHUYECKOIO 3JIEMEHTAa II0 €ro IMOJOXEHUIO B
ITepuoanueckoii cucreme JI. 1. Menpaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS pauyca aTOMOB XUMHUYECKHX 3JIEMEHTOB, METAJUIMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIaM.

3nauenue [lepuognueckoro 3akona u Ilepuoguyeckoil cuCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsL pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIN U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTENBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchl
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

W3YyYCeHHE OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C pacTBOpPaMHU KUCIOT W IEJIOoYed, MPOBEACHHUE OIBITOB, HILTIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOPEHHE, PEaKI[UU PA3I0KEHUS, COSTUHEHHS ).

Mescnpeomemmnuie céasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 8 KJIaCCE€ OCYIIECTBIISICTCS
4yepe3 WCIOIb30BAaHUE KaK OOIIUX €CTeCTBEHHO--HAYYHBIX TMOHATHA, TaK W IOHSATHH,
SABJISIFOLUIUXCSI CACTEMHBIMU JIJIs1 OT/I€IIbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOT O LIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHbIC TOHATUSA: HAYYHBIH (DaKkT, TUIOTE3a, TEOPHUS, 3aKOH,
aHaM3,  CHUHTE3,  KIacCH(UKAIUsA,  MEePUOJUYHOCTh,  HAOMIOJCHHE,  JIKCICPUMEHT,
MO/ICJIMPOBAHUE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®usnka: Marepus, aToM, D3JEKTPOH, MPOTOH, HEHUTPOH, HWOH, HYKIHWJ, HU30TOMbI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUUYECKUN 3apsl, BEIIECTBO, TelI0, O0bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, IUIAHETHI,
383151, ComHIIe.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapocdhepa, MHHEpAIbl, TOpPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos I H.
MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOWCTB XUMHYECKHX
AJIEMEHTOB TEPBBIX TPEX TMEPUOJOB, KalHs, KaTblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognyueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMHUYECKON CBA3M. THNBI KPUCTAUIMUYECKUX PEUIETOK,
3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUMA KPHUCTAUIMYECKON PEMIETKH U BUJA XUMHUYECKOU
CBSI3H.

Knaccudukanus ¥ HOMEHKIATypa HEOPraHWYECKUX BEIIeCTB. XHMHUYECKHE CBONCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCAM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanuss XUMHYECKUX PEaKIui MO pa3IuIHbIM MpHU3HAKaM (TI0 YKUCTy M COCTaBYy
YUaCTBYIOIIMX B PEAaKIUU BEIIECTB, MO TeMIoBOMYy 3(QexTy, Mo H3MEHEHHIO CTeleHen
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, IO OOpaTUMOCTH, MO YYACTHIO KaTalu3aropa). JK30- U
SHIOTEPMUUYECKHE PEAKITNU, TEPMOXUMUUIECKUE YPAaBHEHUSI.



[TonsiTie 0 ckopocTH XUMHUYECKOW peakiuu. [ToHsTHE 00 OOpaTHMMBIX W HEOOPATHUMBIX
XUMUYECKUX peakiusax. [IoHsSTHE O TOMOreHHBIX M TETEepOreHHbIX peakuusax. [lonstue o
karanuze. [loHsiTue o0 XuMuUyeckOoM paBHOBecHH. @DaKTOPHI, BIHUSIONIME HA CKOPOCTH
XUMHUYECKON peaKIMU U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. CocTaBlieHWE YpPaBHEHUM OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOIH30BAaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON TUCCOLUALNU. DIEKTPOIUTHI U HEIJIEKTPOIUThl. KaTnoHsI,
AQHUOHBI. MexaHH3M JAMCCOIMAIlMM BELIECTB C Pa3jIMYHbBIMU BHJAAMU XHUMHYECKOH CBS3U.
Crenenp qucconnanuy. CuiabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakun moHHOTO OOMEHA. Y CIOBHS MPOTEKAHUS PEAKIM MOHHOTO OOMEHA, MOJHBIC U
COKpall¢HHblE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHUW U COJIEH B CBETE
IpEJICTaBICHU 00 SIEKTPOIUTUYECKON auccorumanuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB M HeMmeTauioB (rpadura W anmasa), CJIOKHBIX BEIIECTB (XJIOpHAA HATpHUs),
WCCJICIOBAHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOW PEAKIMU OT BO3JECHUCTBHS Pa3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpoOLiecca AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
OocaJKa, BBIACIICHWE Ta3a, oOpa3oBaHWE BOJBI), OIBITOB, WUIIOCTPUPYIONIUX TMPUMEPHI
OKHCITUTEIHbHO-BOCCTAHOBUTENILHBIX PEAKIUN (FOpeHUe, PeakiMu Pa3jioKEHUS, COCTUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pelleHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HeMmeTtasibl M MX coeIUHEHUS

OOmiass xapakTepucTHKa TrajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3HUECKHe CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYEeCKHEe CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
nienoyamu).  XuopoBoaopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. [leficTBrue Xopa 1 XJIOPOBOIOPO/Ia HAa OpTraHK3M YelloBeKa. BaxxHen e XJI0puasl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHbie cTerneHu okucieHus. CTpoeHue M (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa M Cephbl. AJUIOTPOIHBIE MOAU(PUKAIIMKA KUCIOPOJa U Cepbl. XUMHUYECKHUE CBOMCTBA
ceppl. CepoBonopoa, cTpoeHHe, (U3MYECKHe M XUMHYecKHe CBoicTBa. OKCHUIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOWCTBA
(oOmme Kak TpeICTaBUTENA Kiacca KHUCIOT W crenuduyeckue). XUMHYECKHUE peaKIln,
JeKaIe B OCHOBE MPOMBIIIICHHOTO CIMOCOo0a TOJYYeHHUS CEpHOW KHUCIOTHL [IpumeHeHue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. Haxoxaenue
ceppl W €€ COeQUHEHUU B TpuUpoJe. XHUMHUYECKOE 3arpsA3HEHUE OKPYXKAIoIIEeW Cpeabl
COCTMHCHUSIMU Cepbl (KUCIOTHBIE MTOXIH, 3arps3HEHHE BO3JlyXa W BOJOEMOB), CIIOCOOBI €Tro
MIPEeI0TBPAICHUSI.

OO0mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIECHUS. A30T, paclpoCTpaHeHHe B Tpupoje, Qusuveckue u
XuMH4eckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUak, ero pu3andyeckue 1 XuMHUYecKre



CBOWCTBA, MoylyueHue U npuMeHenue. Conu aMMOHUS, UX (PU3NUECKUE U XUMUUYECKHE CBOMCTBA,
npuMeHeHue. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIy4EHUE,
¢u3nueckue M XUMHUYECKHME CBOiicTBa (0OmIMEe Kak TpeACTaBUTENs Kiacca KUCIOT |
cneunduyeckue). Mcnonab3oBaHWe HUTPATOB M COJEM aMMOHHUS B KaueCTBE MHUHEPAJIbHBIX
ynoOpeHnil. XUMHUYecKoe 3arpsi3HEHUE OKpY’Karolleld Cpeibl COeINHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINN
docthopa, puznyeckue u xummueckue cporctBa. Oxcun docdopa (V) u pocdopnas xucnora,
¢du3nyeckue M XUMHYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 351eMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAIIMH, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopouus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX (pU3HMYECKUe U XMMHUYECKHE CBOWCTBA, JIEHCTBHE HA JKUBbIE OPraHU3MBI,
NOJyYCHHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a TII00aJBHOTO TOTEIUICHHS KIIMMarta, MapHUKOBBIH 3ddekt. YrompHas kucimora U eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBA, MOJy4deHHE U NpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-uoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MeEAULUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHMYECKMX BEUIECTBAX KaK O COEAMHEHMSIX YIJiepoja
(MeTaH, 3TaH, ATWUJIEH, AaleTWIEH, 3TaHOJ, IJIMLEPHUH, YKCycHas kuciora). I[IpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE 0 OMOJIOTMYECKN BKHBIX BEIECTBAX:
KUpax, Oelkax, yrjaeBoJax — W MX pOJIM B KU3HU YelOBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJyY€HHE M IpPUMEHEHHE.
Coenunenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuaus (IV) u
KpeMHUeBOM kucioTe. CUIIMKATHI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIINIEHHOCTH. BaxHeilmue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MAaTEpPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHEe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJSIHON KHUCIIOTHI, POBEACHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXHO
UCIIOJIb30BaHUE BUAECOMATEpUAIOB), O3HAKOMJIEHHME C 00pasllaMd XJIOPUIOB (TajlOr€HUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BUJEOMaTepuaoB), HaOdIoleHHEe Tpolecca OOYINMBaHUS — caxapa IOJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOW KHMCIIOTHI, U3yUYeHHE XUMHUYECKUX CBOMCTB pa30aBIeHHOMN cepHOM
KHUCJIOTBI, TIPOBEJCHUE KAaueCTBEHHOM peaklMM Ha cynb(aT-uoH U HaOJIoJIeHuEe IpHu3HaKa eé
MPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWMCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMH a30THBIX U (POCHOPHBIX yIOOpEeHHUH,
NoJydeHue, coOupaHue, pacrno3HaBaHWE M U3yYEHHE CBOWCTB aMMHakKa, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJCICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEOMATEPUANIOB), M3YYEHUE MOJENEeH KpUCTAJUIMYECKUX PEIIETOK aiMasa,
rpaduta, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PAcTBOPEHHBIX BEILIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHHE



W W3y4YeHUE CBOMCTB YTJIEKHCIIOTO ras3a, MPOBEJCHHWE KAaUYeCTBCHHBIX PEaKIUid Ha KapOOHAT M
CUJIMKAT-UOHBl M W3Yy4YEHUE IMPU3HAKOB HX TMPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CUJIMKAaTHOM MPOMBILJIEHHOCTH, PELICHUE SKCIEPUMEHTAIBHBIX 3ajay 1o teme «BaxHenmue
HEMETAJIJIBI M UX COCIUHCHUS.

MeTajiibl M MX COeIHMHEHHS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckont cucreme Xxumudyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckas CBsi3b M METaUIMYECKas KpUCTaUIMYecKas
peméTka. DJIEKTPOXUMUYECKUN Pl HanpsDKEHUM MeTauioB. PU3MYECKHME W XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crocoObl MONMy4YeHHsT MeTa/UIOB. [[OHATHE O KOPPO3UU METaIIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[Ilenounbie MeTasuibl: TookeHue B [lepuoanueckoi cucteMe XMMUYECKUX 3JeMeHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HAXOXIEHUE B Ipupoac. PU3HUYECKHE U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCUIIBI HATpHs U Kanus. [Ipumenenue
IIEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[IlenoyHo3emMenbHbICE METAIBI MarHuil M Kalblui: mosniokeHue B Ilepuoanueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUEe U XMMHYECKUE CBOMCTBA MarHus W Kajblus. BaxkHeimme coennHeHus
KanbIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI M CIIOCOOBI €€ YCTPaHEHHUS.

AntoMunuii: nonoxxenue B Ilepuoamdeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3nvecKue 1 XMMUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA ATFOMHHHSL.

Kenezo: mnonoxenue B Ilepuwonnueckoit cucrtemMe xumuuyeckux osnementoB /JI. .
MenneneeBa, CTpoeHUE aToMa, HaxoXAeHUE B mpupojae. uznueckue 1 XuMUYECKHUE CBOMCTBA
skene3a. Oxkcunbl, rugpokcuasl u conu xenesa (1) m xemeza (lll), ux cocras, cBolicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPHUS C BOJOHM (BO3MOYKHO UCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBAaHUE CBOWCTB JKECTKOW BOJBI, TpoOIlecca TOPEHHUs JKele3a B
KucIopose  (BO3MOXKHO  HCIIOJNB30BaHHE  BUIACOMATEpHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllvs, aFOMUHUS, ITUHKa, xene3a (Il) u xenesa
(1), meau (1), HaOrOIEHUE W OMMCAHKME MPOIIECCOB OKPAILIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kamusl U Kaiblysg (BO3MOXHO HCIIOJNIB30BAaHHME BHAEOMATEPUANIOB), UCCIEIOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA ATFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIIEPUMEHTANIbHBIX 33]1a4 110
TeMe «BakHeHIIne MeTajIbl U X COCTUHCHUSY.

XuMus M OKpyKaouas cpeaa

BemectBa u maTepuansl B OBCEIHEBHOM KU3HU 4YEJIOBEKA. be3omacHOE HCIOJIb30BAHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax |
OTpaBJICHUSIX.

XUMHYECKOE 3arps3HEHUE OKPYKAIOIICH cpebl (TIpeebHas JOMyCTUMAas KOHIICHTPaIIUs
Beriects, nanee — [1/IK). Pons XxuMuu B penieHuu 3KOJOTHIECKUX MTPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAIBI).



Meosricnpeomemmnie ceasu

Peanmu3zaniust MeXMIpEeMETHBIX CBSI3€H MPU U3YUYEHUU XHUMHH B 9 KIIacCe OCYIIECTBIISICTCS
yepe3 HCIOJIb30BAaHUE KaK OOMIMX eCTECTBCHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHI,
SIBIISTIOIIMXCSI CHCTEMHBIMH JIJIS1 OTACTBHBIX IPEMETOB €CTECTBEHHO--HAYYHOT'O IHKJIA.

OOme ecTecTBEHHO-HAYYHbIC IIOHSTHS: HAYYHbIH (akT, TUIOTe3a, 3aKOH, TEopus,
aHaIM3,  CHUHTE3,  KIacCHU(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  JIKCIEPUMEHT,
MOJICTTMPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBINA d3PPEKT, TEXHOJIOTHS, MATCPUAIIHI.

®wusuka: Martepusi, aToM, OJJCKTPOH, IPOTOH, HEWTPOH, HWOH, HYKJIHJ, HW30TOIIHI,
palMOaKTUBHOCTh, MOJICKYJa, OJJIEKTPUYCCKUH 3apsill, MPOBOJHUKH, TOJIYIPOBOTHHKH,
TVRJICKTPUKH, (OTORIIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHHME BEIIECTBA, Tas,
pacTBOp, pPacTBOPUMOCTh, KPHUCTAJUIMYECKAs PEMIETKA, CIJIaBbl, (U3UUECKUE BEIMYUHBI,
€IMHUIIBI U3MEPEHUS, KOCMHYECKOE TIPOCTPAHCTBO, TUTaHETHI, 3BE3/1b1, COJHIIE.

buomnorusi: ¢orocunTes, npixanue, Ouocdepa, dKocHUcTeMa, MHHEpAJIbHBIC YIO0OpEHUS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEILHBIC BEIIECTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIE IOPOJIBI, IOJC3HBIC
UCKOIIaeMbI€, TOTUTUBO, BOJIHBIC PECYPCHI.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHS IPOrPaMMbl OCHOBHOIO 00MmIEro 006pa3oBaHUs
JOOCTUT'AKOTCA B XO4€ O6yT-ICHI/I$I XUMHUHU B CAUHCTBC y‘-IC6HOI\/JI n BOCHHTaTeJ’H:HOfI NCATCIBbHOCTHU B
COOTBETCTBUH C  TPAAUIMOHHBIMH  POCCHHCKHMH  COLMOKYJIbTYPHBIMH M  JYXOBHO-
HPaBCTBECHHBIMH IEHHOCTSIMH, TPUHATHIME B OOINECTBE IMPaBUIaAMH M HOPMAMH IOBEICHHS U
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHHMSI, CAMOPA3BHUTHS U COLMAIN3AI[MHA 00YYaOIIHXCS.

HI/ILIHOCTHble pC3YJ'IBTaTI)I OTpa)KaIOT TOTOBHOCTH O6y‘laIOHH/IXC$[ pYKOBOJICTBOBaTBCﬂ
CHCTEMOM MO3MTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMH W PACHIUPEHHUE OIbITA ACATSIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOr0 BOCIUTAHUS

LIEHHOCTHOTO OTHOIIECHMS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HaYYHOMY
HACJIeMI0, TOHMMAaHKs 3HAYCHHS XMMHYECKOW HayKM B JKH3HH COBPEMEHHOIO OOIIeCTBa,
CMOCOOHOCTH BJIaJCTh JOCTOBEPHOW MH(OpMAINUEH O MEePEeIOBhIX TOCTHKCHUAX M OTKPBITHSIX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpoHcTBe
Mupa 1 oOlIeCTBa;

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

NPEJICTABICHNS O COIHAIBHBIX HOPMax M MPaBUIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOI\/’I KOMIICTCHTHOCTHU B O6HI€CTB€HHO HOHC3HOﬁ,
y4eOHO-MCCIIEN0BATENBCKOM, TBOPYECKONM MW JAPYTHX BHIAX IEATEIBHOCTH, TOTOBHOCTH K
Pa3sHOOOpa3HO COBMECTHOM JESITEbHOCTH MTPH BBITOJHEHUH YUeOHBIX, TO3HABATEIBHBIX 3a/1ad,
BBIMTOJTHEHUM XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYEeOHBIX MPOCKTOB, CTPEMJICHHS K
B3aUMOIIOHUMAHHUIKO W B3aMMOIIOMOIIIN B Hpouecce 3TOI>'I y‘-Ie6HOI\/'I JACATCIIbHOCTH, TOTOBHOCTH
OIICHHUBATH CBOE IIOBCACHHUC U HOCTyHKI/I CBOHX TOBapI/IHJ;eﬁ C Mo3unauun HpaBCTBeHHLIX nu
IPABOBBIX HOPM € YYETOM OCO3HAHHMS MOCIIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:



MHUPOBO33PEHUYECKUE  NPEJCTABICHHUS O  BELIECTBE M  XMMHYECKOM  peakiuH,
COOTBETCTBYIOIINE COBPEMEHHOMY YpPOBHIO PAa3BUTHUSI HAYKH M COCTABJISIOIIME OCHOBY JIJIsi
MOHMMAHUS  CYNIHOCTH HAYYHOW KapTHHBI MHpa, NOPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHUPOJbI, B3aUMOCBS3SIX YeJIOBEeKa C MPUPOAHON CpeAod, O Poiu
XUMHH B IO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MO3HABaTeJIbHbIE MOTHUBBI, HAalpaBJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUM MO XUMUH,
HEOOXOMUMBIC JUJIsi OOBSCHEHUS HAOJIOIaeMBIX TMPOIECCOB U SIBICHUMN, IMO3HABATEIIBHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CAMOCTOSITENIbHOI pabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOIN JUTEpaTypOl, NOCTYHNHBIMH TEXHUYECKUMH CpEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHI;

UHTEpeC K OOYyYEHHI0 W TIO3HAHMIO, JIFOOO3HATEIHHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camM000pa3oBaHuI0, IPOEKTHON U HCCIEA0BATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HAIPaBIEHHOCTU U YPOBHSI 00Y4YEeHHUSI B JaIbHEHUILIEM;

4) hopMHUpPOBAHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIICHHS K CBOEMY 370POBBIO,
YCTaHOBKHM Ha 3J0pOBbIi 00pa3 >KW3HHM, OCO3HAHME MOCIEACTBHI U HEMPHUITHE BPEIHBIX
NpUBBIYEK (YHOTPEOIEHUS alKOrojisi, HApKOTUKOB, KYpEHHUs), HEOOXOAMMOCTH COOIIOJICHUS
npaBwI 0E30MaCHOCTH TPH OOpAIIEHHUH C XMMHYSCKHMH BEIIECTBAMHU B OBITY W pEaIbHON
KU3HU;

5) Tpy/10BOT0 BOCIIUTAHUS

MHTEpPEC K MPAKTUUYECKOMY M3YUEHUIO MPOQecCcHii U TpyAa pa3iuyHOro pojia, YBaXKEHHUE K
TPyLy U pe3yJbTaraM TPYAOBOUM JAESITEIBHOCTH, B TOM 4YHCJIE Ha OCHOBE IPUMEHEHUS
NpPEAMETHBIX 3HAHUW TIO0 XHUMHH, OCO3HAHHBI BBHIOOp WHAMBUIYAILHOW TpPaeKTOPUU
MPOJOHKEHUST 00pa3oBaHUs € Y4ETOM IJUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHoil mpohecCHOHATbHONU NEeATENbHOCTH U
pa3BUTHS HEOOXOIMMBIX YMEHUN, TOTOBHOCTh a/IalITUPOBATHCS B IPO(HECCHOHATILHOM CpeJie;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

HKOJIOTMUYECKH I1[eJIeCO00pa3HOe OTHOIIEHHE K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3J0POBOTO M 0€30macHOro obpasa KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (U3MUYECKOMY M TICHXHYECKOMY 3/I0POBBIO,
OCO3HAHUE IIEHHOCTU COOJIOIEHHUS TPaBHJI O€30MacHOTO MOBEAEHUS TP padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JTOJEH;

CIIOCOOHOCTH TIPUMEHSITh 3HAHUS, TMOJydaeMble NpPH H3YyYEHUU XUMHH, 7S PelleHus
3a71a4, CBA3aHHBIX C OKPYKAOUIEH MPUPOTHON CPEOH, IS TIOBBIIECHHS YPOBHS SKOJIOTHYECKON
KYJIbTYpbI, OCO3HAHUS TJIOOATHHOTO XapaKTepa SKOJIOTHUECKUX MPOOJIEM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XHUMUH, IKOJIOTHYECKOTO MBIILUIEHUS, YMEHHUSI PYKOBOJCTBOBATHCS UM B
MMO3HABATEJIbHOM, KOMMYHUKATUBHON U COLMATILHOM MPAaKTHKE.

METANPEIMETHBIE PE3YJIbTATHI

B cocraBe MeramnpeaMeTHBIX Pe3yIbTaTOB BBIICISAIOT 3HAYUMBIC 1T (HOPMHUPOBAHMS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPUSs, MPUHIUI, THUNOTEe3a, (aKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPHIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YY€OHBIX
MpeAMETaxX | MO3BOJISIOT Ha OCHOBE 3HAHWM M3 ATUX MPEIMETOB (POPMUPOBATH MPEICTABICHUE O
[IEJIOCTHOW HAay4YHOW KapTHHE MHpa, W YHUBEpCaJIbHbIC Y4eOHBIC JCHCTBUS (ITO3HABATEIIBHBIC,
KOMMYHHUKATHBHBIC, PETYJIATUBHBIE), KOTOpble o0OecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENILHOMY TUTAHUPOBAHHIO M OCYIIECTBICHUIO YI€OHOM e TEIbHOCTH.

Ilo3naBaTebHbIE YHHBeEPCAJbHbIE YUeOHbIE N1eHCTBHUS



ba3zoBrble Jloru4eckue AeiicTBUA:

YMEHHUSl HCMOJb30BaTh NPUEMBI JIOTHYECKOTO MBIIUICHUS MpPU OCBOGHUHM 3HAHUU:
pPacKphIBaTh CMBICT XMMHUYECKUX TOHATHH (BBIIENATH HX XapakTepHbIE MPU3HAKH,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMH HOHSATHSAMH), HCIOJIb30BAaTh MOHATHS A OOBSCHEHHS
OTAENBbHBIX ()AaKTOB M SBJICHUH, BBIOMPATh OCHOBAaHUS M KPHUTEPUH IS KIacCU(PHKALUH
XMMHUYECKHX BEIIECTB M XMMUYECKUX PEAKIMH, YCTaHABIMBATH IPHUYUHHO-CIICACTBEHHBIE CBSA3H
MEXIy 00BEKTaMU U3Y4EHUSs, CTPOUTH JIOTHYECKUE PACCYXACHUS (MHIYKTUBHBIC, 1€ TyKTUBHEIC,
10 QHAJIOTUH ), J1eJIaTh BBIBOJIBI U 3aKJIIOYCHUS;

yMEHHE NMPUMEHSTHh B IpOIecce MO3HAHUS MOHATHS (MPEIMETHBIC W METalpeIMETHBIE),
CHUMBOJIMYECKHE (3HAKOBBIC) MOJEIH, HCIOJb3yeMble B XHMHH, NPe0oOpa3OBHIBATH HMIMPOKO
OpUMEHSeMbIe B XUMHH MOJIEIbHBIC MPEICTABICHHUS — XMMUYECKUN 3HAK (CHMBOJI DJIEMEHTA),
XUMu4ecKass (opMyna M ypaBHEHHE XUMHUYECKOW pEaKUUH — IMpU pPEHIeHUH YydeOHOo-
NO3HABATENbHBIX 33Ja4, C YYETOM OTUX MOJCIbHBIX IPEJICTABICHUH BBIABIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XHMHYECKUX BEIIECTB H
XUMHYECKHX DPEaKUUi, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPHUYMHHO-CIICACTBEHHBIC CBS3U H
IPOTUBOPEYHS B U3y4aEeMbIX MIPOLIECCAX U SIBJICHUSX.

Ba3oBble ncciie1oBaTeIbCKie AeiiCTBHA:

YMEHHUE HWCIOJIb30BATh IOCTABJICHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KJCHUH;

NpUOOpETeHNE OMbITa 1O IUIAHWPOBAHMIO, OPraHM3allid U TPOBEACHHUIO YUYCHHYECKHX
HKCIIEPUMEHTOB, YMEHHE HAOII0ATh 32 XOJIOM IPOLIECCa, CAMOCTOATEIBHO POTHO3UPOBATH €ro
pe3ynbTar, (HOopMyIHpOBaTh OOOOMICHHS W BBIBOJABI IO pPE3yJbTaTaM IPOBEAEHHOTO OIBITA,
UCCJIEIOBAHHS, COCTABIIATH OTYET O MPOJICIIAHHOM padoTe.

PatGora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATH HH(DOPMAIHIO PA3IMYHBIX BUI0B
1 GOpM MIPEICTABICHHS, IOTYIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIONMYJISIpHAS TUTEpaTypa
XMMHUYECKOTO COJEp)KaHUs, CIpaBOYHbIE MOcoOMs, pecypchl IHTepHeTa), KPUTHUYECKH
OLIEHUBATh MPOTUBOPEUUBYIO U HEJIOCTOBEPHYIO MH(POPMAIIHIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI NP TIOUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIINX JaHHBIX, HEOOXOAMMBIX /ISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTpeNIeNIEHHOr0 TUMa, MPHOOpPETeHHEe OIblTa B 00JACTH MCIOJIb30BaHUS HMH(DOPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYIbTYPO aKTUBHOI'O MCIIOJIB30BaHMS PA3TUUHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIBHYIO (OpMYy MpenCTaBICHUS
UHPOPMALIMK W WUTFOCTPHPOBATH pEIIaeMble 3a/1a4d HECIOXKHBIMH CXEMaMH, AHarpaMMaMH,
apyrumu popmamu rpaduky U ©X KOMOUHALIUSAMUY;

YMEHHUE HCMOIb30BaTh M aHATU3UPOBaTh B Mpolecce y4yeOHOM M Hcciae0BaTenbCKON
NEeSITeIbHOCTH WH(POPMAIIHIO O BIMSHUH MPOMBIIIUIEHHOCTH, CETBCKOTO XO3SHCTBA U TPAHCTIOPTa
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepcalbHble Y4eOHbIe el cCTBHA:

yMEHHUsl 3agaBaTh BOINPOCH (B XoJe jauanora u (WiIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEJIOKEHHUS OTHOCHUTEIFHO BBITIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTABIATH MOJyYeHHbIE Pe3yIbTaThl T0O3HABATEIBHOM 1€ TENbHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTALUI0 PpPe3yJbTaToB BBIMOJHEHUS XHMUYECKOTO



JKCTIEpUMEHTa (Ja00paTOPHOTO ONBITa, JA0OpPATOPHON pPAOOTHI MO HMCCIIEIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABATEIHHON U
MCCJIEIOBATEIILCKON NIeATENbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
Oo0LIMX MHTEPECOB U COIJIacOBaHMs MO3UIMI (0OCyXIeHHs, OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIMHAIIMS COBMECTHBIX JCHCTBHIH, ONpeesieHIe KPUTEPHEB TI0 OLEHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI M IPYTHE).

PeryasiTuBHbIe yHHBepcaJbHbIE YUeOHbIE 1eiiCTBHS:

YMEHHE CaMOCTOATEIbHO ONPENENSTh LU ACSITeNbHOCTH, MIJIAHUPOBATh, OCYLIECTBIIATD,
KOHTPOJIMPOBAaTh M TP HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO JESTEIbHOCTh, BBIOMPATH
HanOonee dS(QeKkTuBHbIE CIMOCOOBI pelmleHHs Y4eOHBIX M I03HABAaTEIbHBIX  3aad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATH MPEIJIOKEHHBIA aJITOPUTM JEHCTBUM NpU
BBIMIOJTHEHUH 3aJaHUil ¢ Y4E€TOM I[IOJIy4eHHUsS HOBBIX 3HAHMHA 00 H3y4aeMblX OOBEKTax —
BEIIECTBAX M PEAKLUAX, OLIEHUBATh COOTBETCTBUE MOJIYYEHHOTO pe3ysbTara 3asBICHHOM LIENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

INPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMeTHBIX pe3yJlbTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJCPXKAHUSA,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHOW pabouell MporpamMMmoi, BBIJIEJAIOT: OCBOCHHBIE
oOyyarlMUCs Hay4yHble 3HAHUS, YMEHHMS M CHOCOObI JeHCTBUM, creuuduyeckue s
npeaMeTHoW obnactu «XUMHS», BUIBl JEATEIBHOCTU IO IMOJIYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpeTalnu, IPeoOdpa30BaHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.
K xonuy oOyuenus B 8 kJiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:
® PpacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XHUMHUYECKOTO
3JIEMEHTa B COEIMHEHHMH, MOJIIPHBIM 00BEM, OKCHA, KHCIOTa, OCHOBAHUE, COJb,
AIIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUSI, XUMHUECKasl peaKkus, KjaacCupuKkanus
peakuuii: peakliuyi COeAMHEHNUS, peaKLUU pa3IoKEeHUs], PEaKIMi 3aMEeLICHUs], PEaKIH
o0MeHa, 9K30- U SHJIOTEPMUYECKHE PeaKIMH, TeIIOBON 3((EeKT peakluu, sApo aToMa,
AJIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOMTanb, PaJUyC aToMa, XUMHYECKas CBS3b,
NOJIIpHasl M HEMOJIApHAasi KOBAJIEHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IPOLIEHTHAsI KOHIIEHTPALKsl) B pacCTBOPE;
® WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHUYECKMX MOHATHM W HPUMEHATH 3TH
MIOHSITHS ITPH ONMCAHUM BELLECTB U UX IPEBPAICHUN;
® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIUKY JUIS COCTaBlieHUsT (OpPMYNl BELIECTB H
YPaBHEHUN XUMUYECKUX PEAKLUH;
® OmpeneNisITh BaJE€HTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COEIWHEHUSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OHMHAPHBIX COEIMHEHUSX, NPUHAJUIEKHOCTh BEIIECTB K
OTNpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(xoBaJIeHTHas! M MOHHAs) B HEOPraHMYECKUX COCTUHEHUSX;
e packpsiBath cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEePUOJUYECKON 3aBHUCHUMOCTH CBOMCTB XMMHUYECKHX 3JEMEHTOB OT HX



nojoxeHus B Ilepuonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaJIpo;
ONKCBHIBATh M XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuonndeckoit cucremsl
XUMHUYECKMX AJIEMEHTOB: pa3jinyaTh IOHATUS «JIaBHas noArpymnna (A-rpynma)» u
«mmobounas noarpynna (b-rpynma)», Manble W OonblMe NEPHOAbI, COOTHOCHUTH
o0o03HaueHusl, KoTopele UMeroTcs B Tabauue «llepuonnyeckas cucremMa XMMHYECKHX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMM XapaKTEPUCTUKAMMU CTPOCHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB M 3aps] sapa, o0llee 4YHUCIO JJIEKTPOHOB U
pacripe/ielIeHUe UX I10 3JIEKTPOHHBIM CIIOSIM);

KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUECKUE
peakuuu (IO YUCIYy M COCTAaBy y4YacTBYIOUIMX B PEAKLUU BELIECTB, IO TEIJIOBOMY
addexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BEIIECTB Pa3IMYHbBIX
KJIAaCCOB, IOATBEp)KJas  OMNMCAHUE IPUMEPAMU  MOJIEKYJISIPHBIX  YpaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIUII;

IPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCHMMOCTH OT UX KAayeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKAHUSI XUMUYECKHUX IIPEBPALLIEHUN B Pa3IMUHbIX YCIOBUSIX;
BBIUNCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUEThI IO YPABHEHUIO XUMUYECKOH peakiuiy;

IPUMEHSTh OCHOBHBIE ONEpALMU MBICIUTEIbHON NEATEIbHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHHE, CUCTEMATH3alNI0, KIAacCU(UKALUIO, BBIBICHUE MPUYUHHO-
-CJIEJICTBEHHBIX CBsI3€H — Ul M3Y4EHHUS CBOMCTB BELIECTB M XUMHUECKUX PEAKLUH,
€CTECTBEHHO-Hay4YHbIE = METOJbl  IO3HaHUS  —  HAONIOJEHUEe,  HU3MEpEeHHUE,
MOJIEJMPOBAHUE, SKCIIEPUMEHT (PEATIbHBIN U MBICICHHBIN);

cleoBaTh IIpaBWJIaM IOJb30BAaHUS XUMHYECKOM TMOCYyI0M U J1abOpaTOpHBIM
o0opy/soBaHUEM, a TaKXke IpaBWiIaM OOpallleHUs C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
U cOoOMpaHUIO Tra3000pa3HBIX BEIIECTB (BOJOPOJA U KHUCIOpPOJA), MPHUTOTOBICHUIO
pacTBOPOB € ONpPEAECIEHHON MAacCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, TIIAHUPOBATH
U MIPOBOAMTH XUMHUYECKHE IKCIEPHUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIeoueH U
KHCJIOT ¢ IOMOILBIO MHIMKATOPOB (JTakKMyc, peHoN(TaIenH, METUIOPAHXK U ApYTrHe).

K xonuy oOyueHus B 9 kJiacce mpeIMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMHUPOBAHHOCTH Yy OOYUaAOIIUXCSI YMEHHI:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKHUX IMOHATHN: XUMUYECKHU DJIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATUOH, aHMOH, IIPOCTOE BEIECTBO, CI0KHOE BEIECTBO, BAJIEHTHOCTD,
AJIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIEHUS, XUMHUYECKas peakLHs, XMUMHUYECKas
CBSI3b, TEIUIOBON 3((EeKT peakiHu, MOJb, MOJISIPHBIM 00BEM, PAcTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, DJIEKTPOJUTHYECKAss JUCCOLMAIUs, peaklUWd HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTUMbIE peaKluu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAaKIUM,  OKHCIWTEIb,  BOCCTAHOBUTEIb,
OKHCIICHME€ M BOCCTaHOBJECHHE, AJIOTPONUs, aM(OTepHOCTh, XMMHYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METaUIM4ecKas), KpUCTAIMYecKas pemérka, KOoppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XMMHUYECKOM pEeakluH, IPEeAebHO JIOIyCTUMAas
koHueHrpanus [1/IK Bemectsa;



WUTIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XMUMHUYECKUX TMOHSATUH W MPUMEHSITH STU
MOHSTHS ITPU OMUCAHUH BEILIECTB U UX MPEBPAIICHUN;

UCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyNn BellecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIUi;

ONpEeNATh BaJCHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHX JJIEMEHTOB B
COCIMHEHUSAX PA3IUYHOIO COCTaBa, MPHUHAAJIE)KHOCTh BEIIECTB K OINpeAeIEHHOMY
KJIACCy COCNMHEHUH 1o Qopmynam, BUJ XUMUYECKOW CBsI3W (KOBAJICHTHAs, MOHHAS,
METaJUIn4YecKas) B HEOPraHMYECKUX COCIMHEHUSAX, 3apsii HMOHA MO XHUMHUYECKOH
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOPAX HEOPTaHWYECKUX COCIUHEHUH, TUI
KPUCTAIIIMYECKON PEeIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMbIch [lepuoanueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro TOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo ¢opmy [lepuonndeckoit
CHCTEMBbl XMMHMYECKHX OJJIEMEHTOB: pa3iuyaTh MOHATHS «TJaBHasg mnoxarpymma (A-
rpymmna)» u «mobounas mnoxarpymnmna (b-rpynma)», Mameie u OOJBIIME TIEPHUOJBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpPhIE HMEIOTCI B MEPHUOAUYECKON Tabnuie, ¢
YHCJIOBBIMH XapaKTEPUCTUKAMH CTPOSHHSI aTOMOB XMMHUYECKHX DJIEMEHTOB (COCTaB U
3apsi sizpa, o0Iee YHUCIo IEKTPOHOB U PACIIpeIeNieHHe X 110 JIEKTPOHHBIM CIIOSIM),
OOBSACHATH OOIIKME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOWCTB DJIEMEHTOB U HX
COEIMHEHUI B MpeJenax MalbIX IMEPUOJIOB U TJABHBIX MOJATPYMIN C YYETOM CTPOCHUS
UX aTOMOB;

KJIACCU(UIIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMUUECKUE
peakuuu (10 YUCIy U COCTaBy Y4YacTBYIOIIMX B PEAKIUH BELIECTB, IO TEIIOBOMY
3 eKTy, 10 U3IMEHEHUIO CTENIEHEH OKUCIICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) OOHIME W cHenu(UYecKkrne XHMHUYECKHE CBOWCTBA
IPOCTHIX M CIIOXKHBIX BEIIECTB, MOATBEPKIasi OMMCAHUE TIPUMEPAMH MOJICKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

COCTaBJISITh YPABHEHHUS JICKTPOJIUTHUECKON JUCCOLMUAIMU KUCIIOT, HIEJI0YEd U COJIEH,
MOJIHBIE U COKpAlIEHHBIE YpaBHEHUS peaklnii HOHHOrOo 0OMeHa, YpaBHEHHS peaKiluii,
HNOJATBEPXKIAIOIIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BelleCTBaMHU
Pa3IUYHBIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUUI MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBATh CBOMCTBA BELIECTB B 3aBHCHUMOCTH OT MX CTPOEHHS, BO3MOKHOCTH
NPOTEKAHUS XUMUYECKUX MPEBPAIICHUH B PA3INYHBIX YCIOBUSX;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA Mo (opMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHHUIO XMMUYECKOH peakIui;

coOnrofarh TMpaBuia TMOJNb30BAaHUS XHMUYECKOM TMOCYyJod U J1a0OpaTOpHBIM
0o0OpyJIOBaHUEM, a TaK)Ke IpaBHUja OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHU C
WHCTPYKIUSMH TI0 BBITIOJTHEHHUIO JTA0OPATOPHBIX XUMHUYECKHX OIBITOB IO MOJTYYSHHIO
1 cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKA U YTIICKUCIIOTO Ta3a);

MIPOBOJUTH PEAKIIMH, TTOATBEPIKIAIOIINE KAaYeCTBEHHBI COCTAB Pa3IMUHBIX BEIIECTB:
pacro3HaBaTh ONBITHBIM MYTEM XJIOpHUI-, OpOMHI-, MOAMJI-, KapOoHaT-, (ocdart-,
CUJIHMKaT-, cynb(dar-, THIPOKCHI-UOHBI, KAaTUOHBI aMMOHHS M HOHBI H3YYEHHBIX
METAaJUIOB, IPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPTaHHMUECKUX BEIIECTB;



MPUMEHATh OCHOBHBIE OINEPALUH MBICIUTEIBHON JIEATEIIbHOCTH — AHAJIU3 M CHUHTE3,
cpaBHEHHE, O0000IIEHHEe, CHUCTEMATHU3aIlMI0, BBISIBICHUE MPUYMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUS CBOMCTB BELIECTB M XMMHUYECKUX PEAKLMM, €CTECTBEHHO-
HAayYyHbIC METOJbI IO3HAHUS — HaONIOJICHWE, W3MEPEHUEe, MOJCIMPOBAHUE,
AKCTIEPUMEHT (PEaIbHBIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

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

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro mo pazueny 20

Pa3nes 2. BaskHeiimme npeacTaBuTe Il HCOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHWYECKUX COCTMHEHUN

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'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 DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 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

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

Yucrele BemecTBa U cmecu. CriocoObl

bubmuorexa [JOK

4
pazzaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2 «Pa3nenenue
5) cMmeceil (Ha mpuMepe OYUCTKU ITOBapEHHOMN BuGmorexa LIOK
PHMEp P https://m.eds00.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJICKYJIBI bubmmorexa LOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU (CUMBOJIBI) bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U CIIOKHBIC BEIIECTBA bubmorexa LIOK
P - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHUE bubnuorexa LIOK
YJPHOC Y4 https://m.edso0.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECTB.
10 Xumunyeckas popmyina. BaneHTHOCTb bubmoreka LIOK
pMYJIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKUX JICMCHTOB
11 OTHOcHTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHocuTeNbHASE MOJIEKYJISIPHAS Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOTO 3JIEMEHTA B bu6mmorexa [IOK
COEIMHEHUU https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemectBa. Moinb. Mossipaast bubnuorexa [JOK
Macca https://m.edsoo.ru/ff0d5230
14 Pu3znuecKrue U XUMUUECKHUE SIBJICHUSI. bubnmoreka [JOK
XuMuyecKas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku U ycioBus MPOTEKAHUS bubnuoreka [IOK

XMMHYECKUX PEAKIUI

https://m.edsoo.ru/ff0d3al6



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
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https://m.edsoo.ru/ff0d3a16

16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnmoreka [JOK
XHUMHYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
17 Beruucnenus koauuecTBa, Macchl BEIECTBA bubmuorexa [JOK
110 YPAaBHEHUSIM XUMUYECKUX PEaKIUi https://m.edso0.ru/ff0d5708
Knaccudukanmsi XuMHUUECKUX peaKIuid
18 (coemuHeHHUsI, pa3IoKCHHS, 3aMEIICHUS bubmorexa LHOK
A P ’ - ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBbIii-
19 sHnuKiIoneauct. O600IeHNE 1 bubmorexa LHOK
) et » https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH
20 KonTponbnas padorta Nel no teme bubnnorexa [HOK
«BelecTBa 1 XUMHYECKHUE PEAKLIUM https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa.
21 Knci}(l)xo — 3JIEMEHT U TIPOCTOE o bubmmorexa [JOK
PO p https://m.edsoo.ru/ff0d448e
BemecTBo. O30H
dusnyeckre 1 XUMHUYECKHE CBOMCTBA
22 KHCIopo/ia (peakiuu OKUCICHUSI, TOPEHHE) bubmmorexa [JOK
poAa tpeartt » TOP ' https://m.edsoo.ru/ff0d4614
[TonsTHe 00 okcumax
Crioco0pl MostydeHus: KUCI0po/ia B
23 J1a00paTOPHH M MPOMBIIIJICHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
TennoBoi 3 PexT XUMUIECKOI peaKInu,
24 MOHATHE O TEPMOXHUMHUYIECKOM YPaBHEHHH bubmorera [JOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTEPMHUYECKHUX PEaKIIHSIX
TommuBo (HeTh, yroib U METaH).
25 3ar 513He1§ne¢1;03 . a, CTIOCOOBI iro bubmmorexa [JOK
P %, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPAIICHUS
26 [TpakTuueckas padora Ne 3 mo Teme bubnmoreka [JOK



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

«[lomy4yenne u coOupanue KUCIOPOIa,
M3Y4YCHHUE €r0 CBOMCTBY

https://m.edsoo.ru/ff0d4ae2

97 Bonopon — 351eMeHT U IIpOCTOE BELIECTBO. bubnuoreka [IOK
Haxoxnenue B mpupoe https://m.edsoo.ru/ff0d4ddo
98 ®uznueckue 1 XMUMHYECKHE CBOMCTBA bubnmoreka [JOK
Bojiopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4ddo0
29 [ToustTre 0 KUCIIOTaX U COJISIX bubmorexa [TOK
© https://m.edsoo.ru/ff0d50d2
30 CriocoOblI 1osryyeHHst BO0poia B bubnnorexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
IIpakTryeckas padora Ne 4 o Teme
31 «l?lo eHHE U 2061/1 aHue BOJIOPOa bubmorexa [TOK
s . p AOPOAa, https://m.edsoo.ru/ff0d4f42
W3YYCHHE €r0 CBOMCTBY
. " bubmuorexa [JOK
32 MounsipHbiii 00BEM ra3oB. 3akoH ABOrajgpo https://m.edsoo.ru/Ff0d542e
Brruncinenus o0b€Ma, KOJIUYECTBA
33 HABECTHOM bubmuorexa [JOK
Betiectha fasa To ero . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 bubmuorexa [JOK
ypa]_a_HeHmO peaKiiH }ia OCHOBE 3aKoHa https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHHI Ta30B
35 (6)) KH€E U XUMHUYECKHE CBOMCTBA BOJIBI bubmnorexa [IOK
nseckne CCKHC CBOHC a https://m.edsoo.ru/ff0d587a
36 CoctaB ocHoBanwii. [Tonstre 06 bubnmoreka [JOK
HHAUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kxak pacrBoputenb. Hacwimmenasie n
8 P P n bu6mmoreka [IOK
37 HEHACBHIIICHHBIE PacTBOPHI. MaccoBast 10Jis

BEILIECTBA B pacTBOPE

https://m.edsoo.ru/ff0d5b40



https://m.edsoo.ru/ff0d4ae2
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[Tpaktuyeckas padora Ne 5 o Teme
«IIpUroToBIeHHE PACTBOPOB C

bubmuoreka [JOK

38 onpeaeIEHHON MacCOBOM JT0JIEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOIO BEILECTBA

39 KonrtponsHas padora Ne2 o reme bubmumoreka [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIacCUpUKaIUS, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomyyeHue U XuMHUECKUE CBOICTBA

41 KHCJIOTHBIX, OCHOBHBIX U aM()OTEPHBIX bubmorexa LHOK

https://m.edsoo.ru/ff0d664e

OKCH/JIOB

4 OcHoBaHHS: COCTaB, KJIacCH(UKAIIHS, bubnuorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonydyeHne u XuMHUYEeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBaHUHI https://m.edsoo.ru/ff0d67ca

44 Kucnotsl: coctas, kinaccudukanus, bubnnorexka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonyyenue n XMMHUYECKHE CBOMCTBA bubnnoreka [JOK
KHCJIOT https://m.edsoo.ru/ff0dfee2

46 Comnu (cpemHue): HOMEHKIIATypa, CIIOCOOBI bubnmnoreka [JOK
MOJTyYECHUS, XUMUUECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
ITpakTuyeckas padora Ne 6. Perenue

47 9KCIIEPUMEHTAIBHBIX 3aa4 110 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAaHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN )

48 I'eneTnyeckas cBs3b MEXKIYy Kilaccamu bubnnoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edso00.ru/00ad9a50

49 O0001IeHrEe ¥ cUCTeEMaTH3alus 3HaHUH bu6mmoreka [IOK



https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50

KonTtponsHast padora Ne3 o teme

https://m.edsoo.ru/00ad9ch2

bubmuorexa [JOK

50 "OCHOBHBIE KJIACCHI HEOPTaHUYECKUX
o P https://m.edsoo.ru/00ad9ela
COETUHEHUN
[TepBbie MOMBITKY KIAaCCHPUKAITUN
51 XUMHYECKHUX d1eMeHTOB. IloHsaTue o buGnnorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIIax CXOJHBIX HJIEMEHTOB
[Tepuonuueckuii 3akon u I[leprnonnueckas
52 cucTeMa XUMMUYECKuX dieMeHToB /. U bubmmorexa [JOK
o https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuopl, rpyIIIbL, 1O IIBI Bubmorexa ITOK
PHOZIBL, TPYIIIEL, TIOATPYT https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SITIED. bu6mmoreka [IOK
M3oTonbl https://m.edsoo.ru/00ada342
CtpoeHue 3NIeKTPOHHBIX 000JI0YeK aTOMOB
55 annemMeHToB Ilepuoandeckoi cucremsl . 1 bubmmorexa [TOK
p o https://m.edsoo.ru/00ada6hbc
Menpeneena
XapakTepucTUKa XUMHUECKOTO dJIEMEHTA
56 o ero noJjioxkenuro B Ilepuognueckon bubmmorexa LHOK
P https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneena
3navenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUA HAyKu U npaktuku. /. 1. bubnnoreka [JOK
MenpeneeB — y4€HBIN, IEJArOT U https://m.edsoo.ru/00ada96e
TpaKJIaHUH
DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnmnoreka [JOK
58
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
Bubnmoreka IIOK
59 HNonnas xumudeckas CBsI3b HOIOT o

https://m.edsoo.ru/00adac34



https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34

bubmuorexa [JOK

60 KoBasieHTHas moJisipHast XUMUYECKasi CBSI3b 1 https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEnoasipHas XMMUYECKas 1 bubnmoreka [JOK
CBS3b https://m.edsoo.ru/00adaab9
bubmumoreka [IOK
62 Creneis OKHCICHHA L https://m.edsogru/OOadae28
63 OKHCIUTENEHO-BOCCTAHOBUTEIHHBIC 1 bubnuorexa [JOK
peakuuu https://m.edso0.ru/00adb076
bubnnorexa [HOK
64 OxucIUTENN 1 BOCCTAHOBUTEIU 1 https://m.e dsogru 100adb076
65 KonTponbnas padora Ne4 o teme 1 bubnuoreka [IOK
«CtpoeHue aroma. XUMUYECKasI CBS3b https://m.edsoo.ru/00adb486
66 PezepBublit ypok. O60011eHUE U 1 bubnuoreka [IOK
cucTeMaTHu3als 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
uudgposbie
Nen/m  Tema ypoka KonTpoabubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cUCTeMa XMMH4YecKux anemeHToB /1. 1 1 bubmmorexa [JOK
T https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUHU CBOICTB
2 XUMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 1 brbmmorexa LTOK
P P https://m.edsoo.ru/00adb6b6
1(50)2 (i ()
3 Knaccudukanus 1 HOMEHKIATypa 1 bubnnorexka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBSI3U U THITBI 1 bubmorexa [JOK
KPHUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KontponsHast padora Nel no teme
5 «IToBTOpEHuUe U yriybiaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIOB Kypca 8 Kiacca»
6 Knaccudukanys XuMHUECKUX peakluii Mo 1 bu6mmoreka [JOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsiITHE O CKOPOCTH XMMUYECKOUN pEAKIIHH.
7 [ToHsiITHE O TOMOTE€HHBIX M TE€TEPOTr€HHBIX 1 bubmorexa HOK
P https://m.edsoo.ru/00adbe9a
peaKIusx
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
3 @dakTophl, BIUSAIONINE HA CKOPOCTh 1 bu6nuoreka [IOK

XHUMHYSCKOHU PEaKIMU U IMOJIOKECHUC
XUMHYECKOT'O paBHOBECHUA

https://m.edsoo.ru/00adc28c



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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9 OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC Bbu6nuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 371EKTPOIUTUYECKON JUCCOLMALINH. bubnmoreka [JOK
CunbHbIe U crabble AJIEKTPOIHUTHI https://m.edsoo.ru/00adcd68

11 HonHbIe ypaBHEHUS peaKIUit bubmorexa [JOK

P beakh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT M OCHOBAHUM
12 B CBETE IIPEICTaBICHUI 00 bubmmorexa LOK
pea N https://m.edsoo.ru/00add5d8
ANEKTPOIUTUICCKOU TUCCOITUAITIU
XHUMUYECKHE CBOKMCTBA COJICH B CBETE
13 MPEACTABIEHNH 00 JIEKTPOIUTHUECKOI bubmmorexa HOK
ez P https://m.edsoo.ru/00add8b2
JACCOLHAIIIN
14 [lonsaTHe o TUAPOIH3E COIEH bubmorexa [JOK
AP https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 006006 i
ODHICHUE I CHCTCMATHIAMHA SHARMIH https://m.edsoo.ru/00addd12

16 ITpakTuyeckas padora Ne 1. «Pemenune bubnmnorexka HOK
JKCIIEPUMEHTANIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KonTponbnas padorta Ne2 no teme

17 «DJIEKTPOJIUTHYESCKAS TUCCOLMAIIHS bubmmorexa HOK

P g 1A https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»

18 OO6m1ast XapaKTeprUCTHUKA TajJOTeHOB. bubnmoreka [JOK
XHMMHMUYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnopoogopoa. CojssHas KHCIIOTa,

19 XI/IMII/)IquIiIHi:3 CiOﬁCTBa IIOJIYYCHUE bubmorexa [JOK

’ i ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
20 [IpakTuyeckas padora Ne 2 o Teme bubnunorexa [IOK

«IIomydeHue CONsTHOM KUCIIOTHI, U3yYCHUE

https://m.edsoo.ru/00ade348



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
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€€ CBOICTB»

Brrancnenus no YpaBHCHUAM XUMHNYECCKUX

21 €aKIIMii, €CIIM OJIUH U3 PEareHTOB JIaH B bubmmorexa LTOK
peardiH, A P A https://m.edsoo.ru/00ade488
n30bITKE

99 O6mas xapakrepucTuka 31emMeHToB VIA- bubnmoreka [JOK
TPYIIIbI https://m.edsoo.ru/00ade64a
AnnotponHsle MOAU(UKALIUT CEpPHI.

23 Haxo>1<p €HHE cepbl Hq;é coe I/IHCI;-)II/II‘/'I B brbmmorexa LTOK

a p f[ https://m.edsoo.ru/00ade64a
npupoae. XuMHUYECKHE CBONCTBA CEPBI

24 CepoBonopoi, cTpocHHE, (PU3HUSCKUC U bubnmnoreka HOK
XMMHMYECKHE CBOMCTBA https://m.eds00.ru/00ade802
Oxkcunpl cepbl. CepHasi KMCIIOTA,

25 (hU3MYECKre U XMMUYECKHUE CBONCTBA bubmorexa LHOK

’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKkilnu, JIeKalllle B OCHOBE

26 MIPOMBIIIJIEHHOTO CIIOCO0a MOTyYSHHS bubnmnorexka HOK
CEPHOU KUCJIOThI. XMMUYECKOE 3arps3HEHNE https://m.edsoo.ru/00adec8a
OKpY>KaroIlel cpesibl COeIMHEHUSIMHU CEepBI

97 BrrunciieHue MaccoBOM TOJIH BEIXOJA bu6mmoteka [IOK
IIPOJYKTA peaKuu https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepucTHUKa 3J1IeMeHTOB V A-

28 rpynmnsl. A30T, pacipocTpaHeHHE B bu6mmoreka [JOK
npupoje, Gu3nuecKrue U XUMUYeCcKue https://m.edsoo.ru/00adeeab
CBOMCTBA

29 AMMHaK, ero GU3NYeCKue 1 XUMUIECKHE bubmuorexa [JOK
CBOMCTBA, NOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004

30 [TpakTuyeckas padora Ne 3 o Teme bubnunorexa IIOK

«HOJIY‘-ICHI/IG aMMHaKa, N3y4YCHHUC €TO

https://m.edso0.ru/00adf180



https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180

CBOWCTB»

A3OTHAas KUCOTa, €€ (hu3ndecKue u

bu6nmoreka [IOK

31
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUS
39 B KaueCTBE MUHEPAIbHBIX YA0OpEHUH. bubnmoreka [JOK
XHUMUYECKOE 3arpsi3HEHUE OKPYKAIOIICH https://m.edsoo.ru/00adf518
Cpelbl COeIMHEHUsIMHU a30Ta
®ochop. Oxcun docdopa (V) u pochopnas
33 KHUCJIOTa, GU3HYECCKUE M XUMHUCCKHE bubmorexa LHOK
L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyuYeHHE
Hcnonp3oBanue GochaToB B Ka4eCTBE
34 MHUHEPAIbHBIX YI0OpEeHUH. 3arpsi3HEHNE bubmorexa LOK
PATIBHLIY YAODDEHIIL. Sarp https://m.edso00.ru/00adfc20
MIPUPOJIHOM cpelbl hochaTaMu
VYrnepon, pacnpocTpaHeHue B IPUPO/IE, bubmuoreka [JOK
35 .
(bu3MYecKre U XUMHUYECKHUE CBONCTBRA https://m.edsoo.ru/00adfd9c
Oxcupsl yriaepona, ux pusndeckue u
36 XUMHYECKHUE CBOMCTBA. DKOJOTMYECKHUE bubmorexa [JOK
po0JIeMBbl, CBA3aHHBIE C OKCUIOM YIJepoa https://m.edsoo.ru/00adfebe
(V)
37 VYronbHast KUCIOTA U €€ CONu bubmmorexa [JOK
https://m.edso0.ru/00ae006¢
IIpakTuyeckas padora Ne 4 o Teme
38 "[TonyueHue yraekucioro rasa bubmmorexa [JOK
i r ' .\ https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-HOH
[TepBoHayanbHbBIE TOHATHUS 00
39 OpraHUYEeCKUX BEUIECTBAX KaK O Bubmmorexa [IOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUSX yIiIepo/ia
40 Kpemuwuii u ero coemnHeHust but6mmoreka [IOK



https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
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[TpakTuyeckas padora Ne 5. Pemenue
IKCIIEPUMEHTAIBHBIX 33]1a4 [0 TeME

https://m.edsoo.ru/00ae080a

bu6nuoreka [IOK

41
«BaxkHelmue HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHUS
KonrtponsHast padora Ne3 o reme

42 «Bakuelinme HeMeTaUIbl U UX buGnnorexa LIOK

https://m.edsoo.ru/00ae0e18
COEIUHEHUSD)
OO01mmas XxapakTepruCTHKa XUMUIESCKUX

43 3JIEMEHTOB — METAJIOB. MeTajinueckas bubmuorexa [JOK
CBSI3b M METAJUIMYECKAS] KPUCTAIIINYECKAs https://m.edsoo.ru/00ae103e
pemérka. GU3NYECKUE CBOWCTBA METAIIJIOB
XHUMHUYECKHE CBOMCTBA METAJLIIOB.

44 DIEKTPOXUMHUUECKUI PSIIT HAIPSHKEHUI Bubmorexa ITOK

p A p https://m.edsoo.ru/00ae1156
METAJUIOB
OO1u11e criocoObl MOTYyYEHHS METALIOB.

45 CrnnaBel. Beruncienus no ypaBHEHUAM bubmuoreka [JOK
XMMHYECKUX PEAKIUH, €CIIU OJUH U3 https://m.edsoo.ru/00ae1156
pPEareHTOB COACPKUT MPUMECH

46 IToHsaTHE O KOPPO3UU METAIIIOB bubnnorexa LIOK

pp https://m.edsoo.ru/00ael1278
bu6nuoreka [IOK

47 €JIOUYHBIE METaJLIbI
m https://m.edsoo.ru/00ael14b2

48 OKCHIBI ¥ THAPOKCHUIBI HATPUS U KAJIUS bubmorexa LOK

P p https://m.edsoo.ru/00ael4b?2

49 [lemouHO3eMenbHBIE METAIIIBI — KaJIbIIHA 1 bubmuorexa [JOK

Mar"aum https://m.edsoo.ru/00ael5e8
. Bubmuoreka IIOK
50 Baxueiinme coeqMHEHNS KaJIbIIH 1

https://m.edso0.ru/00ae15e8
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51 O000111eHIE U CUCTEMATH3ALU 3HAHUI
52 JKécTkoCTh BOMIBI M CIIOCOOE! €€ YCTpaHEHUS bubnmorexa IOK
A yerp https://m.eds00.ru/00ae1886
[Ipaktuyeckas padora Ne 6 o Teme
53 "XEcTKoCTh BOJBLI 1 METOJBI €6 bubnnorexa LIOK
| https://m.edsoo.ru/00aelae8
yCTpaHEHUS
bubmuorexa [JOK
54 AmoMuHAN
https://m.edsoo.ru/00aelc64
AmdorepHbIe CBOWCTBA OKCHUIA U bubnuoreka [JOK
55
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
Bbubnuoreka 1IOK
56 Keneso 1
https://m.edsoo.ru/00ae1d86
57 Oxcunspl, TuIpoKcu bl U conu xenesa (1) u bubnmnoreka HOK
xenesa (1) https://m.edsoo.ru/00ae35e6
58 O000111eHIE U CUCTEMATH3AaIlUs 3HAHUI
[IpakTuueckas padbora Ne 7. Pemenue
59 HKCIEPUMEHTAILHBIX 3a/a4 10 TEME bubnnorexa LIOK
p . a https://m.edsoo.ru/00ae3de8
«BakHeime MeTamibl 1 UX COCTUHEHUI
Brruncnenus mo ypaBHEHUSIM XUMHUECKUX
€aKIMii, eClIi OIMH U3 PeareHToB JaH B
60 fI36BITKe WU CONlE )I(HTI:l)T AMECH bubnnorexa LIOK
Aep . p ' https://m.edso0.ru/00ae1750
BrruncieHus MaccoBO 1OJIM BBIXOJA
MIPOJIYKTA PEaKIun
61 O00011IeHIE U CUCTEMATH3AIU 3HAHUI
62 KonTponbnas padora Ne4 o teme
«Baxuelnime MeTayibl U UX COCTUHEHUS)
63 BemectBa u Marepuansl B IOBCETHEBHOM bubnmoreka [JOK

JKHU3HHU 4YCJIOBCKa

https://m.edso0.ru/00ae3f50
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64 XUMHYECKOE 3arpsA3HEHUE OKPY>KaIOIIEH 1 bubnmoreka [JOK
cpeasl https://m.edso0.ru/00ae4270
65 Ponp xumMuM B pelieHnn 9KOJI0THYECKUX 1 bubnmoreka [JOK
npobiem https://m.edso0.ru/00ae4270
PesepBHelil ypok. O60011eH1Ee 1 bubnmoreka [JOK
66 . 1
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ae0dOa
67 PezepBHblit ypok. O6001eHne u 1 bubnnorexka HOK
cucTeMaTu3als 3HaHUH https://m.edsoo.ru/00adb33c
68 PezepBHbiit ypok. O6001eHne u 1 bubnuoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch?
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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