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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBJIEHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a takke Ha OCHOBE deaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U € YU4ETOM KOHIICTILIUU MPENoJaBaHus y4eOHOTro MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranu3anusix Poccuiickoit enepannu.

[IporpamMa 1no XuMmMuM Ja€T NpeACTaBICHHE O IesaX, oOmed crpareruu oOy4deHHs,
BOCIIUTaHUSI M Pa3BUTUA OOYYAIOLIUXCA CPEACTBAMHM y4eOHOro NpeAMeTa, yCTaHaBJIMBAET
00s3aTeNbHOE IPEIMETHOE COAEpPKAHUE, IPETyCMAaTPUBAECT paclpeAesieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IPorpaMMbl [0 XUMHH, OIPEJEISIET KOJINYECTBEHHbBIE
U KayeCTBEHHbIE XapaKTEPUCTUKHU COJAEPKAHUS, PEKOMEHIYEMYI0 I0CIIe0BaTeIbHOCTh
U3YyYEHHs] XUMHUH C YUETOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JOIMKH y4eOHOro
nporiecca, BO3PACTHBIX 0COOEHHOCTEH 00yJaromuxcs, OnpeaAessieT BO3SMOKHOCTH TpeAMeTa st
peanu3anuu TpeOOBaHUM K pe3ysibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeNIbHOM NMporpaMMbl Ha
YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus, a TakKe TpeOOBaHUM K pe3yabTaTaM 00ydeHUs XUMUU
Ha YpOBHE LeNed H3ydyeHUs MpeaMeTa U OCHOBHBIX BHUJOB Y4eOHO-IIO3HABATEJIbHOM
JESTEIbBHOCTH 00Yy4aroIIerocs 1o OCBOCHUIO y4eOHOIO COJIEpIKaHuU.

3HaHME XUMUH CIIY’)KUT OCHOBOM 1Jis (POpMHPOBAHUS MUPOBO33pEHUS 00y4aroLerocs, ero
IpPEeCTaBICHUN O MaTepHaIbHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (GOPMHUpPYEMble XUMHUEH
IPECTaBICHUS O B3aMMOIIPEBPALLCHUAX SHEPTUU U 00 3BOJIIOLUH BEIIECTB B MPUPOJE, O MyTIX
pelieHus T00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yyenue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH s camMopa3BUTHS U (OpPMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B ((OPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHON  N1eATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOW JKHU3HH, TaKk U B
npodeccuoHaIbHOMN J1eSTeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaIbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a HA €JUHCTBO MPUPO/IBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH 00YYarOLINXCS;

CHocoOCTBYeT (POPMUPOBAHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAayYHBIM
3HAHUSAM, K TMPUPOJAE, K 4YEIOBEKY, BHOCHT CBOM BKJaJ B 3KOJOTHYecKoe oOpa3oBaHUE
oOydJaronuxcs.

JlaHHble HampaBieHHs B OOYYEHMH XMMHMH 00ECHEeuMBAIOTCS CHEeUU(UKON comepikaHus
y4eOHOTO TpeaMeTa, KOTOPbIM SBISETCS NeNarorndecku aJanTUPOBAaHHBIM OTpakeHUEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIrO 001Iero oOpa3oBaHUS OPUEHTHUPOBAH HAa OCBOEHUE
00y4aromyUMHUCs CUCTEMbI NEPBOHAYAIBHBIX TMOHATHH XMMUHU, OCHOB HEOPIraHWYECKOH XUMUU U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa copep:kaHMsl MPOTrpaMMbl MO XMUMHH C(OpMHUpPOBaHA HA OCHOBE CHCTEMHOIO
nonxona kK e€ mzydeHuro. CopepiaHue CKJIQAbIBAETCSI U3 CUCTEMbI MOHATHH O XMMHYECKOM
DJIEMEHTE W BEIIECTBE M CHUCTEMBbI MOHATUH O XuUMHuYeckod peakuuu. OOe 3TU CHCTEMBI



CTPYKTYpPHO OPraHM30BaHbl 10 NPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHUN Ha OCHOBE
TEOPETUYECKUX NPEACTaBICHUN PA3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOI'O YYEHMS KaK OCHOBBI BCEI'O €CTECTBO3HAHUS;

— Ilepunonnueckoro 3akoHa /I. 1. MeHieneeBa kak OCHOBHOI'O 3aKOHA XUMUU;

— Y4YEHHSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— Mpe/CTaBIEHUI 00 MIEKTPOIUTHYECKOMN TUCCOLMALINY BEILIECTB B PACTBOPAX.

Teopernueckne 3HAHUSA PAaCCMATPUBAIOTCS HA OCHOBE OMIIMPHUYECKHU IIOJIYYEHHBIX H
OCMBICJICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YPOBHSI K JApPYromy,
BBINOJIHASA (YHKIMU OOBACHEHHsS] W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKON COCTAaBIAIOIIEH HAYYHOM KAapTUHBI MUpa B JIOTHKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM II03HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buonorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XMMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUI OCHOB XUMHUYECKOW HAyKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3ajaya y4eOHOro IpeaMera COCTOMT B (hOPMUPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUH — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOT0 XapakTepa, s3blKka HAyKH, B
IPUOOIIEHNH K HAyYHbIM METO/1aM [TO3HAHUS IPU U3YYEHUH BELIECTB U XUMUYECKUX peaKluil, B
(GOopMHpOBaHMM U pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIEI0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BeIeCTBaMU B TOBCEIHEBHOM JKU3HH.

[Ipy u3ydyeHUH XUMUU HA YpOBHE OCHOBHOI'O OOIEro OOpa30BaHMs Ba)XHOE 3HAUYECHUE
npuoOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, FTOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSAM XKU3HU;

— HampaBJIEHHOCTh OOyYeHHUs Ha CHUCTeMaTH4ecKkoe mpuoOliieHne oOyyaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABAaTEJIbHOM  NIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(OopMHPYIOLIMM MOTHUBALIMIO M Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrnieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOLIMMUCS OIbITa
pa3HoOOpa3HOW AESTeNbHOCTH, MO3HAHUSA M CaMOINO3HAHUS, KIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMITETEHIIHI), UMEIOIINX YHHUBEpPCAbHOE 3HAUEHHUE JUIsl Pa3IMYHbIX BUIOB JEATEIbHOCTH;

— (hopmupoBanue o61mel QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH M OLICHWBATh SIBICHUS OKPYXKAIOIIErOo MHUpA, UCIONb3Yys 3HAHUS U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TMPUMEHATh HMX TNpPU pElIeHUH MpoldieM B
MTOBCETHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs r'yMaHUCTUYECKUX OTHOLICHUH, TOHUMAaHUsI IEHHOCTH
XUMHUYECKHX 3HAHUHU Ui BBIPAOOTKM SKOJIOTUYECKH 1IE€JIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHUS CBOETO 3J0POBBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpenpl;



— pa3BHUTHE MOTHBAIIUU K O0YYCHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIIO U CAMOBOCITUTAHHUIO
Ha OCHOBE YCBOCHHS OOIIEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY
npodUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO01miee Ynciio 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HA YPOBHE OCHOBHOTO OOIIETro
obpasoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezielnt), B 9 kimacce — 68
4acoB (2 4aca B HEJIENIO).



COJAEPKAHUE OBYYEHUA

8 KJIACC

IlepBoHauya/ibHbIE XMMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4YeJlIOBEKa. XMMHS B CUCTEME HayK. lTema u
BemecTBa. dusnueckue CBONCTBA BEHIECTB. ArperarHoe cocrosiHue BemiecTB. Ilonstue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cioXHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUECHHE.

Xumuyeckass Qopmyrna. BaleHTHOCTP aTOMOB XMMHUYECKHUX  DJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BellecTB. OTHOCHUTENbHAsA aTOMHasg Macca. OTHOCHUTENIbHASI MOJIEKYJ I pHAs
Macca. MaccoBasi 10J11 XUMUYECKOI0 3JIEMEHTa B COCIMHEHHH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocBsi3b KOJIMUECTBA, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢opMyniaM XUMHUYECKUX COSAMHCHU.

®u3nuecKkue M XHMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ INpU3HAKU. 3aKOH
COXpaHEHHUs MacChl BeIIeCTB. XUMUYecKrue ypaBHeHus. Kinaccupukanuss XMMHYECKUX PEaKIIUid
(coemuHeHus, pa30oKeHHsI, 3aMEIICHUS, OOMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XMMHUYECKOW IMOCYJOW, mpaBuiiaMu paboThl B jabopaTopuu U mpuéMaMu
oOparteHust ¢ 1abOpPaTOpPHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONMHUCAaHWE (PU3NICCKUX CBOUCTB
00pa3110B HEOPraHUYECKUX BEIECTB, HAOMI0AeHNE (PU3HUECKUX (TIJIaBJICHUE BOCKA, TAsTHUE JIbJa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCALHMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aMMOJICICTBHE Mea ¢ KUCIOTOM) SBICHU, HaOIt01eHue
W ONHCAaHWE TPU3HAKOB MIPOTEKAHUS XHUMHUYECKHX peakiuui (pas3lioKeHHe caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOpHUIOM Oapusi, paszioxkeHue rugapokcuaa menu (1) mpu
HarpeBaHWU, B3aUMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmenu (ll), msydenwe crocoOoB
pa3ieNieHusi CMeceil: ¢ MOMOIIBI0 MarHuTa, (UIbTPOBAaHUE, BBIIAPUBAHHE, IUCTHIUISIINS,
xpomarorpadusi, TPOBEACHHE OYMUCTKH TIOBAPEHHOM COJM, HAONIOACHUE W OINMUCaHUE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHUE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baskneiiiue npeacTraBuTe I HEOPraHUYECKHX BeleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 3J€MEHT M TPOCTOE BEIIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlUyd TOPEHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MMONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucnoponaa B mpupoge. O30H — algoTporHas MOAU(PHUKAIUS
KHUCJIOpOJa.

TemnoBoit >(hdexT XuMHYECKOW peakIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
HNapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO CIIOS.

Bomopon — »meMeHT m mpocToe BemiecTBO. HaxoxaeHue Bojopoaa B TPHUPOJIE,
dbuznyecKre 1 XUMUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI TomyueHus. KucioTer u comnu.

Mousipabii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM yPaBHEHHSIM.

®usnyeckue cBoMcTBa BoAbl. Bona kak pacrBoputens. PactBopbl. HacelmieHHble u
HEHACHIIICHHBIC PAcTBOpPHI. PacTBopuMOCTh BemecTB B Boje. MaccoBas MOJsl BEIIECTBa B
pacTBope. XUMHUECKHE CBOICTBa BOAbl. OcHOBaHMs. Poib pacTBOpOB B MPHUPOJIE U B KU3HU
yenoBeka. KpyroBopoT BOIbI B TpHUpOJE. 3arps3HEHUE MPUPOAHBIX BoJ. OxpaHa M OYHCTKA
MPUPOIHBIX BOJI.

Knaccudukanust uHeopranmyeckux coenuHeHnid. Oxcuapl. Krnaccudukamus OKCHIOB:
coneoOpa3ymoire (OCHOBHBIE, KUCTIOTHBIE, aM(OoTepHbIe) U HeconeoOpasywmue. HomeHnknatypa
OKCcHI0B. DU3MUECKHUE U XUMUYECKHE CBOMCTBA OKCUIOB. [TomydyeHne okcuaoB.



OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBanuil. dusznueckue W XUMHYECKHE CBOMCTBa ocHOBaHuil. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamnus kucnor. Homenkinarypa xucinot. @usndeckiue 1 XUMHYECKUE
cBoiicTBa kucaot. P akruBHoctu metamuioB H. H. bekerosa. Ilosyuenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBOWCTBa cosie. [lomydenue
COJIEH.

I'eneTnueckast CBA3b MEXKy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHUue COJepKaHUsl KUCIOpoJa B BO3AyXe, MOJIyYeHHUEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJICHCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCJIOBUS BO3HUKHOBEHHS W INpEKpallleHusi ropeHus (moxkapa), 03HaKOMJICHHE C
o0pa3liaMu OKCHJIOB M ONHMCAaHUE MX CBOWCTB, IOJIyueHHE, COOMpaHHUe, paclio3HaBaHHE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojciicTBue Bogopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCITOJIb30BAHHE BHJICOMATCPUAIIOB), HAOIIOJCHIE 00PAa3IOB BEIIECTB KOJIMYECTBOM
1 Monb, ucciaenoBaHuE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C Pa3IMYHON PacTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KalbliueM) (BO3MOXKHO HCIIOJIb30BaHUE
BUICOMATEPHAJIOB), UCCIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HAOJIO/IEHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pPAcTBOpax KHCIOT M UIeNoued, U3ydeHHe
B3aumoeiicTBuss okcuga meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI, KUCIOT C MeETajIaMH,
peakuuii HeWTpaiau3alud, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TeMe «BakHelime
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Hepuoauveckuii 3axkon u Ilepuoanyeckass cucrema xumu4yeckux jiemeHtos /I, U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4YeCKas CBA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakumu

[lepBple TOMBITKA KIACCU(PUKALNUKM XUMHUECKUX dieMeHToB. [loHsTHE O Trpymmax
CXOJHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOr€Hbl, UHEPTHBIE ra3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepnonnueckuit 3akoH. Ilepmommueckas cucremMa XuUMHUYECKHX dieMeHToB J[. .
MenneneeBa. Koporkonepuognas u iuHHONepuoAHas (opmel [lepuognueckoit cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuoasl u rpynmbl. DU3HUECKHd CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI JIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX szaep. M3ortombl. Onexktponbl. CrTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBhIX 20 XUMUYECKHX d1eMeHTOB [leproauueckoil CHCTeMbI
. W. MenneneeBa. XapakTepUCTUKa XHMHUYECKOTO JJIEMEHTAa IO €ro IMOJOXEHUIO B
ITepuoanueckoit cucreme J[. . Menaeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHYECKHX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPpyIIaM U MEPUOIAM.

3nauenne [lepuogmueckoro 3akoHa u Ileprognyeckoit CUCTEMBI XUMHUECKUX JJIEMEHTOB
JUIs pa3BUTHA HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMudeckas CBSI3b. KoBanentnas (monstpHAas " HEMoJIsipHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okuciieHHs.  OKHUCIUTENbHO-BOCCTAHOBUTENbHBIE  peakuuu.  [Iporecchr
OKHUCJIEHUS U BOCCTAaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3YyYeHHE OO0pa3loB BEIIECTB METANIOB U HEMETalIOB, B3aMMOJCHCTBHE THIPOKCH]IA
[IMHKA C PacTBOpPaMH KHUCIOT W IIEJI0Yed, MPOBEJACHHUE OIBITOB, WILTIOCTPUPYIOMIHNX MPUMEPHI
OKHCITUTENHHO-BOCCTAHOBUTENBHBIX PEAKIMM (TOpeHre, Peakluy Pa3oKeHHs], COSTUHEHU).

Mesricnpeomemmnnie ceasu



Peanmu3zanius MeXMIpeIMETHBIX CBsI3€ MPU U3YYCHUU XMMHH B 8 KJIacce OCYIIECTBIISCTCS
yepe3 UCIHOJb30BaHHWE KaK OOIIMX €CTeCTBEHHO-HAyYHbIX TIOHATHUH, Tak U TOHATHI,
SIBIISTFOIIIAXCSI CHCTEMHBIMH TSI OT/ACTBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTE3a, TEOpUs, 3aKOH,
aHaIM3,  CHUHTE3,  KIacCH(UKaIUs,  MEePUOJUYHOCTh,  HAOMIOJEHHWE,  JIKCIEPUMEHT,
MOJIeJIMPOBAaHUE, U3MEPEHHUE, MOIEIIb, IBJICHHE.

O®uznka: Marepusi, aToM, OJJIEKTPOH, NPOTOH, HEHUTPOH, WOH, HYKIH], H30TOIBI,
pPaZO0aKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUN 3apsl, BELIeCTBO, Tel0, 00bEM, arperaTHOe
COCTOSTHUE BEIECTBA, a3, (PU3WYCCKUE BEITUYHMHBI, SAMHHIIBI H3MEPEHHUS, KOCMOC, TIAHETHI,
3BE361, ComHIIE.

buonorus: ¢porocunres, npixanue, ouochepa.

['eorpadus: armocdepa, ruapocdepa, MHHEpaIbl, TOpPHbIE IOPOJIbI, IOJE3HbIC
HCKOTIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

9 KUIACC

BemecTtBo 1 XUMHYECKasi peaKust

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMH4Yeckux a3yieMmeHros [l M.
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KalIblUs U UX COEAMHEHUH B COOTBETCTBUM C
II0JIO’KEHUEM 3JIeMEHTOB B [lepuoaudeckoii cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBl KPUCTAIUIMUECKUX PEHIETOK,
3aBHCHUMOCTb CBOMICTB BEIIECTBA OT THUIIA KPUCTAIJIMYECKONM PEIIETKM M BUAA XUMHYECKOU
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBOHCTBA
BEIIECTB, OTHOCSIIMXCS K Pa3jMYHbIM KjaccaM HEOPraHMYECKUX COEIMHEHUH, IeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BELIECCTB.

Knaccudukanus XuMHUUECKUX peakuil 0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YYacTBYIOUIMX B peaKIUH BEUIECTB, MO TemIoBoMy 3(dexry, Mo H3MEHEHHIO CTeneHen
OKHUCJICHHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, [0 YYaCTHIO KaTalu3aTropa). JK30- U
DHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPAaBHEHUS.

[TonsiTe o ckopocTH xuMuyecko peakuuu. IloHarne 006 oOpaTUMBIX M HEOOPATHMBIX
XUMHYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusax. [lonsTue o
karanu3e. lloHsarne o XumuueckoM paBHOBecUU. DakTOpbl, BIHAIOIIME HA CKOPOCTh
XUMHUYECKON PEAKIMU U TIOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, DSJEKTPOHHBIM OallaHC OKUCIUTEIBHO-
BOCCTAHOBUTENBHON peakuuu. CocTaBlleHHE YpaBHEHMM OKHMCIUTEIBHO-BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a JIEKTPOHHOI'0 OajlaHca.

Teopust 2IEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHL. KaTHoHBI,
AQHUOHBI. MexaHu3M JAHMCCOIMAllMM BELIECTB C pPa3IMYHbIMU BHJAMHU XHUMHUYECKOH CBS3U.
Crenenp qucconnanuil. CUIbHBIE U CIIA0bIE 3JEKTPOIUTHI.

Peakuuu moHHOro oOMeHa. YcaoBHsI MPOTEKaHUsl peakluii HOHHOTO OOMeHa, IMOJIHbIE U
COKpaIlEHHBIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHHWIl M COJIEH B CBETE
MpEeJCTaBICHU 00 3IeKTpONIUTHYECKON auccoruanuu. KadecTBeHHblE peaklMd Ha HOHBIL.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C MOJEISMU KPUCTAIUIMYECKUX PEMIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTalioB (rpadura u anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEOBAHNE 3aBUCHMOCTH CKOPOCTHM XMMMUYECKOM pEaklIuu OT BO3JACHCTBUS pa3IMYHBIX
(bakToOpoB, UCCIIEJOBAaHHE 3JIEKTPOIPOBOAHOCTH PACTBOPOB BEIIECTB, IMpoOlecca JUCCOIMAINU
KHUCJIOT, IIEN0Ye M cojedl (BO3MOJKHO HCIIOJIb30BAHME BUJEO MAaTEpUANIOB), IPOBEICHUE
OTIBITOB, WITIOCTPUPYIOMIMX TPU3HAKH MPOTEKaHUsl peakIMii MOHHOTO oOMeHa (oOpa3oBaHue



ocajZika, BBIACNCHHE Tra3a, OOpa3oBaHME BOJbI), OIBITOB, HWUIIOCTPUPYIOIIUX IMPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKIUil (FOpeHue, peakiuH pa3jIoXkKeHUs, COEAUHEHUs),
pacrio3HaBaHWE HEOPTraHMYECKUX BEIIECTB C IOMOIIBIO KAueCTBEHHBIX pEaKUUil Ha HOHBI,
pelLIeHHEe YKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTaJuibl U UX COeTUHEHUS

OOmast xapakTtepucTuka TrajgoreHoB. OcOOEHHOCTH CTPOEHHs aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue M (PU3MYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XUMHUECKHEe CBOMCTBAa Ha MpuUMepe XJopa (B3aUMOJEHCTBHE C MeETaUlaMH, HeMeTalllaMH,
miesouamu).  XusopoBopopod. ConsiHas KMCIOTa, XMMHMUYECKHE CBOMCTBA, IIOJIyY€HHUE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOJIOPOa Ha OPraHu3M YesoBeka. Baxuelme xsopuabt
U MX HaXO0XJICHUE B IIPUPO/IE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynnbel. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapakTepHble creneHu okucieHus. CTtpoeHne M (hU3NYecKHe CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHUMHUYeCKHe cBOMCTBAa. OKCHUIBI CEphl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (U3UYECKHe M XMMHUYECKHE CBOMCTBA
(oOme Kak TMPENCTaBHTENS Kilacca KHUCIOT W CrenuduuecKkue). XUMHYECKHE pPEeaKIuy,
Jekallie B OCHOBE HPOMBIIICHHOTO croco0a MosiydyeHus: cepHoil KucioTbl. Ilpumenenue
cepHOii KucIoThl. COJIM CePHOM KHCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbgaT-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU Cepbl (KHCIOTHBIC NOXKAM, 3arps3HEHHE BO3yXa M BOJOEMOB), CIIOCOOBI €ro
HPEeOTBPALICHHUS.

OO6mass xapakrepucTuka 31eMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTENEHH OKHCICHMsS. A30T, pacHpocTpaHeHHWe B Hpupoie, (QU3UUecKue u
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero GU3NIecKue 1 XUMUIECKHIE
CBOWCTBA, MoslydueHue u npumenenue. Coiau aMMOHHUS, UX (pU3MUECKUe U XUMUUYECKHE CBOMCTBA,
npuMeHeHne. KadecTBeHHas peakuuss Ha MOHBI aMMOHHUS. A30THas KHUCIIOTa, €€ TMOJydeHHE,
¢usnueckue M XUMHUYECKHE CBoilcTBa (oOmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoap3oBaHWE HHUTPATOB M COJICH aMMOHHS B KadeCTBE MHHEpPATbHBIX
ynoOpeHnit. XUMHU4ecKoe 3arpsi3HeHHEe OKpY Karolleld cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3/yXa, MOYBbI M BOAOEMOB). Pocdop, alIoTponHble MOAUPUKALNN
doctopa, ¢pusznyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢u3nveckue W XUMHYECKHE CBOWCTBa, mosrydeHue. lcmomp3oBanue QocdaroB B KauecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mass xapakrepuctuka 3yeMeHTOoB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHHs. YTIepoJ, alIOTPONHbIE MOIU(PUKALIMHI, PACHIPOCTPAHEHUE B
npupoe, pusmueckue u XUMHUIECKne cBoicTBa. AncopOius. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yraepona, Ux GpU3NUecKue U XMMHUYECKHe CBOMCTBA, JIeiiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEeHHEe. DKOJIOTHYeCKUe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEINICHUs KJIMMarta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
CONM, WX (PU3MUECKHE W XUMHUYECKHE CBOICTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-moHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAWLUHE,
MIPOMBITIIJICHHOCTH U CEITLCKOM XO35HCTBE.

[TepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSAX YIiiepoja
(MeTaH, JTaH, OTHJICH, AaleTWJICH, JTAHOJN, TJMIIEPHH, YyKCYCHas Kwuciora). [IpupoaHbie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTb), MPOAYKTHl WX NepepaboTKH
(6eH3uH), UX POJb B OBITY M MMPOMBIIIICHHOCTH. [I0HATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oelkax, YyrieBoJaXx — M HMX pOJM B KU3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMYECKUX COCTMHEHHM.

Kpemuuii, ero ¢usnyeckue M XUMHUECKHE CBOWCTBA, IOJIYYEHHUE U IPHUMEHEHHE.
Coenunenuss kpemHusi B mpupojge. OOmume mnpexacraBieHuss o0 okcume kpemuus (1V) u



KpEeMHUEBOU KucioTe. CUITUKATHI, UX UCIIOJI30BAHUE B OBITY, B TPOMBIIIJICHHOCTH. BaxkHelinme
CTPOUTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jxene300eToH. IIpoGremsr
0€30MacCHOr0 UCNOIb30BaHUS CTPOUTEIbHBIX MATEPHAIIOB B IIOBCEJHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHre oOpa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIIOTBI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJOPUA-UOHBI M HAOIIO/IEHUE MPU3HAKOB MX MPOTEKAHUS, OMBITHI,
oTpakaromue (U3N4YeCKue U XUMUYECKHE CBOMCTBA T'aJOTC€HOB M MX COCAMHEHUH (BO3MOXHO
HCIIOJIb30BaHUE BHUACOMATEpUAOB), O3HAKOMIIEHHE C 0OpasliaMu XJOpUAOB (TajJOoreHUI0B),
O3HaKOMJICHHE ¢ o0pa3uamMu ceppl M €& COCOUHEHUSAMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEpHUaNoB), HaOmoJeHHe Tmpolecca OOyrauBaHUSL —caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHON CEPHOW KHCIIOTHI, U3yUYCHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTHI, TIPOBEJCHUE KaueCTBEHHOM peakluu Ha cynb(ar-uoH U HaONIOJIeHUE IpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MYECKMMHU CBOWCTBAMH a30Ta, (pocdopa W uMX coenuHEHHN
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHUAIIOB), OOpa3iiaMu a30THBIX U pochopHBIX yaoOpeHUH,
[oJIyueHue, coOMpaHue, pacro3HaBaHHWE W U3YYEHUE CBOMCTB aMMHUAKa, IIPOBEJCHHE
KaueCTBEHHBIX peakuuid Ha HOH aMMOoHUs U Qocdar-uOH U U3Y4YEHHE MPHU3HAKOB HX
IIPOTEKaHUs, B3aMMOJCICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BUJCOMATEPHATIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MoiaydeHne, COOMpaHue, pacrio3HaBaHHE
U U3YyYEHUE CBOMCTB YIJIEKHUCJIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Y4YEHUE IMPU3HAKOB HMX IPOTEKAHUS, O3HAKOMJICHHE C MPOAYKIUEH
CHWJIMKAaTHOM IPOMBIIIJIEHHOCTH, PEUICHHE 3KCIEpUMEHTANIbHBIX 3a/1a4y 1o TeMe «Baxueliue
HEMETaJUIbl U UX COCTUHEHUSD.

Metayibl M X COeIMHEHUS

OO0mass xapakTepUCTHKA XHMHUYECKHUX DJIIEMEHTOB — METa/lIOB HAa OCHOBAaHUU UX
nonoxxenus B [lepuonnueckoit cucreme xumudecknx 3nemeHToB . 1. MenneneeBa u crpoeHust
atomoB. CTpoeHue MeTauioB. MeTramuinueckas CBs3b M METAJUIMYECKas KpUCTAJUITMYecKas
pemérka. DJIEeKTPOXUMHUYECKUM psl HanpsokeHUM wMertamioB. dusnueckue W XUMHUECKHE
cBoiicTBa MeTayuioB. OO1IMe crocoOsl moayyeHust MetamioB. [loHsATHE 0 KOPPO3UM METAIJIOB,
OCHOBHBI€ CITIOCOOBI 3aIIUTHI X OT KOppo3uu. CiuiaBsl (CTalb, Yyr'yH, AIOPaTOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[Ilenounbie MeTauibl: OJOKEeHUE B [leproanyueckoil cucteMe XUMUYECKUX AJIEMEHTOB /1.
W. MenpneneeBa, CTpO€HHE UX aTOMOB, HaXOXAeHHE B mpupoae. Ouznyeckue U XUMUYECKUE
cBOiicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpus U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIMHEHUM.

[[{erouHO3eMENBbHBIE METAJUIBI MarHuid M Kajablui: moJokeHue B [lepuogmueckoit
cucrteme xummudeckux snemeHTtoB JI. M. MeHneneeBa, CTpoeHHE MX aTOMOB, HaXOXICHHE B
npupozae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M KajblMs. BakHeimme coennHeHus
KaJblMA (OKCUI, THIPOKCH, CON). ZKECTKOCTH BOJBI M CIIOCOOBI €€ yCTpaHEHHS.

AmomuHuii: monoxenue B Ilepmommueckoit cucreme xuMuueckux snemeHToB J[. .
MenzeneeBa, CTpOEHHE aToMa, HaxoKJAeHUe B npupoje. dusndeckne U XMMUYECKHE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U TUIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenune B Ilepuonnueckoir cucreme xumuueckux snemeHtoB JI. .
MeHnneneeBa, CTpOEHHE aToOMa, HaxoXJIeHne B npupozae. dusznyeckne U XUMUYECKUE CBOMCTBA
xkene3a. Okcupnwl, Tuapokcunsl u comu skenesa (II) u xenmesa (lll), ux cocra, cmoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHHE C O00pa3llaMM MEeTa/lIoB M CIJIaBOB, WX (U3NYECKUMHU CBOWCTBAMU,
U3y4eHHE pe3yJIbTaTOB KOPPO3MHM METAUIOB (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPUAIIOB),
0COOEHHOCTEH B3aMMOJCHCTBHS OKCUAA KaJbIMs U HATPHUS C BOJOM (BO3MOYKHO UCIOJIb30BaHUE



BUJIEOMATEPHAIIOB), MCCIIEJOBAHUE CBOMCTB >KECTKOM BOJIbI, Ipollecca TOPEHHUs Kejne3a B
KHucioposie  (BO3MOXKHO — KCIOJNB30BaHHE  BUJCOMATEpHalioB), TMPU3HAKOB  MPOTEKaHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, alFOMUHUS, IUHKA, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMHMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HATpHS,
Kausl U KaJIblUs (BO3MOXKHO HCIIOJIb30BAHHE BUICOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AJIFOMUHUS U THIPOKCU/IA IMHKA, PEIICHUE SKCIEPUMEHTAIIBHBIX 33]1a4 10
TeMme «BakHeWIe METallyIbl U UX COCIMHEHUS.

XuMHs 4 OKpYsKAaIas cpeaa

BewecTBa u MaTepuainbl B IOBCEIHEBHOM >KM3HHU 4eoBeKa. be3onacHoe HUCIONb30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTPABJICHUSIX.

XUMHYeCcKOe 3arps3HeHHe OKpYyKarolen cpebl (MpeaenabHas JOMmycTUMasi KOHIEHTpalus
BemecTs, nanee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3LoB MaTepHaIOB (CTEKIIO0, CIUIaBbl METAJIJIOB, [TOJIMMEPHBIE MAaTEPUAIIbI).

Mescnpeomemnuie ceasu

Peanuzanusi MeXIIpeAMETHBIX CBSI3€M MPU M3YYCHHH XUMHH B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMIOJIb30BaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHATUH, TaKk U MOHSITHI,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIS1 OT/ACIIBHBIX MPEMETOB €CTECTBEHHO-HAYUYHOTO IIUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpus,
aHamM3,  CHHTE3,  Kiaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHUE, MOIEIIb, IBJICHHE, TAPHUKOBBIN 3PPEKT, TEXHOIOTHUSI, MATEPUAIIBI.

®dusnka: Marepus, aToMm, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIHUJ, H30TOIIHI,
PaAMOAKTUBHOCTb, MOJIEKYJA, DSJIEKTPUUECKUN 3apsj, M[POBOAHUKH, IOJYIPOBOJHUKH,
JTURJIEKTPUKH, (POTOIJIEMEHT, BELIECTBO, TENO, 00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, ras,
pacTBOp, pPacTBOPHUMOCTb, KPHUCTAJUIMYECKas pEMETKA, CIJIaBbl, (U3UYECKUE BEIUYUHBL,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE TIPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorust: dotocunTes, apixanue, O6uocdepa, sKocucTeMa, MUHEpaIbHbIE YAOOPEHUS,
MHUKPOIJIEMEHTBI, MAKPOAJIEMEHTBI, TUTATEIbHBIC BEIIECTBRA.

['eorpadus: armocdepa, ruapocdhepa, MHHEpANbl, TOPHBIE TMOPOJIBI, IOJE3HBIC
HCKOIIaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



IINTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS NPOTPaMMbl OCHOBHOTO 0O0mIero o0Opa3oBaHus
JIOCTUTAIOTCS B XOZIe 00Y4YEHUsI XMMUHU B €JUHCTBE Yy4EOHOM M BOCIIUTATENbHOMN 1€ATEIILHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMM U  JTyXOBHO-
HPaBCTBEHHBIMHM LIEHHOCTSIMM, MPUHATHIMH B OOILECTBE IMpPAaBUIAMHU U HOpPMaMM IOBEICHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHMS, CAMOPA3BUTHUS M COLMATHM3AINN 00yIarOIIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW NO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMN M pacUIMpeHHE OIbITa ACATENbHOCTH Ha €&
OCHOBE, B TOM YHCJI€ B YaCTH!

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIe/IMI0, NOHUMaHMs 3HAYEHUsS XMMUYECKOM HAyKH B JKH3HHM COBPEMEHHOro OOLIEeCTBa,
CIOCOOHOCTH BIIAJIETh OCTOBEPHOW HH(OpMAIUeil 0 MepeoBhIX TOCTHKECHUSX U OTKPBITHIX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHCTBE
MHpa 1 00IIeCTBa;

2) rpaskIaHCKOro BOCIUTAHUS:

IPEJICTaBICHUS. O COLMAJIbHBIX HOpPMax M IPaBWJIAX MEKIMYHOCTHBIX OTHOIIEHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILNECTBEHHO  IOJIE3HOM,
yu4eOHOUCCIIEI0BATEIbCKOW, TBOPYECKOM M JIPYrMX BMJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3sHOOOpa3HOM COBMECTHOH J1€ATEIbHOCTH MPH BBIIIOJHEHUN y4eOHBIX, I03HABATEIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IIPOEKTOB, CTPEMIJICHUS K
B3aMMOIIOHMMAHUIO U B3aMMOIIOMOILM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJIEHUWE M TOCTYNKH CBOMX TOBapHIlEHd C TMO3MIMM HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMSI ITOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUSI:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pEaKlMH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTHUsS HAyKM M COCTaBISIOLIUME OCHOBY JUIS
NOHMMaHMs  CYIIHOCTH HayyHOW KapTHHBI MHpa, MpeACTaBIeHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHUS MPHUPOABI, B3aUMOCBS35AX YEJIOBEKa C MPUPOJHOM Cpeloi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MO3HABATEJIbHBIE MOTHUBBI, HAaIlpaBJIICHHbIE Ha IIOJIyY€HHWE HOBBIX 3HAHUI MO XMMHH,
HEoOXoauMble Ui OOBSICHEHHs HAOMIOJaeMbIX MPOLECCOB U SBJICHUH, IO3HABATENILHOM,
MH(OPMALIMOHHON U YUTATEIbCKOM KYJIbTYpbI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITENIbHOI pabOThI
C y4yeOHBIMHM TEKCTaMH, CIIPABOYHOH JHUTEpaTypoi, AOCTYHMHBIMH TEXHUYECKUMH CpPEACTBAMHU
MH(OPMALMOHHBIX TEXHOJIOTHII;

UHTEpeC K OOYyYEHMIO M TO3HaHUIO, JIF0O03HATEIbHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa3oBaHnI0, IPOEKTHOM M HCCIEA0BATEIbCKON NEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJIEHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHHWE IIEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTAaHOBKM Ha 3/I0pOBbIii 00pa3 JKW3HM, OCO3HAHUE IMOCIEACTBUM U HENpHUSITHE BPEIHBIX
NpUBbIUEK (YMOTpeOJeHUs] alKOrojs, HAapKOTHKOB, KYpPEeHHs), HEOOXOAUMOCTH COOJIOACHUS
npaBwil 0€30MaCHOCTU MpH OOpallleHMH ¢ XMMHYECKHMHU BEIeCTBaMH B OBITY W peallbHOMN
KHU3HH;

5) TPy10BOT0 BOCIIMTAHMS:

MHTEpEC K MPAKTUYECKOMY U3YUYEHUIO MPOo(eccHii U Tpyaa pa3IudHOro pojia, yBaXKeHHUE K
TPyAy M pe3ylbTaTaM TPYAOBOM JEATENBbHOCTH, B TOM YHCIE€ Ha OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAHWA 10 XWMHH, OCO3HAaHHBIA BBIOOP HMHIMBUAYAJIBHOW TPAaeKTOPUU



MPOJODKCHHUST 00pa3oBaHUs C Y4ETOM ITUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENnTHON MpOodecCHOHATLHON NEATeIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6) 9K0JIOrH4€eCKOr0 BOCITUTAHUS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAaHUS, MOHUMAHUE IIEHHOCTH 3J0pPOBOro U Oe3omacHoro obpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUl O€30MacCHOTO MOBEACHUS IIPU paboTe ¢ BellleCTBaMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIIKUX 3/I0POBBIO U KU3HU JTIOJIEH;

CIIOCOOHOCTH MPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YYECHUH XUMHH, JJIS PelleHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPEIOH, ISl MOBBILICHUS! YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATBFHOTO XapakTepa SKOJIOTHYECKUX Mpo0JieM U MyTed WX peleHUs
MOCPEJICTBOM METOJOB XUMUU, IKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
II03HABATEJIbHOW, KOMMYHUKATUBHOMN M COLMAJIbHOMN MPAKTUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3y/lbTaTOB BBIICISAIOT 3HAUMMbIE 7S (POPMUPOBAHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUIOTE3a, (PaKT, CUCTEMA,
MPOLIECC, IKCIIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
peaIMeTax | IMO3BOJISIFOT HA OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MIPEIICTABICHHUE O
[EJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYJSATHUBHBIC), KOTOPhIE 00ECNeunBaOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUTAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTebHBbIE YHUBeEPCcAJIbHbIE YUueOHbIe 1eiCTBUS

Ba3oBble Jiornueckue 1eicTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBINIJICHUS TPU OCBOCHHHM 3HAHHM:
pacKpbIBaTh CMBICH XHUMHUYECKHUX TMOHATHH (BBIICISATH WX XapaKTepHbIE IPU3HAKH,
yCTaHaBIUBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSMH), UCIIOIH30BATh MOHATUS JJIsi OOBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATH OCHOBAHUS M KPUTEPUU s KIacCHPUKAIIUU
XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEAKIUH, YCTAaHABIUBATh MIPUYMHHO-CIICJICTBEHHBIE CBSI3H
MEXy 00BEKTaMHU U3YyU€HHUs, CTPOUTH JIOTUYECKUE PAacCyXIeHUs (MHAYKTUBHEIE, IEAYKTUBHBIE,
110 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

YMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH, HWCIIOIb3yEMbIE B XHWMHH, MPEOOPa30BBIBATH IIUPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XuMu4eckass (opmylia W ypaBHEHHE XHMHYECKOW peakuuu — TpU PEIIeHUH Yy4eOHO-
MO3HABATENIbHBIX 3a/ad, C Y4YETOM OBTUX MOJEJIbHBIX MPEJACTABICHUN BBISABIATE U
XapaKTepU30BaTh CYIECTBEHHBIC MPU3HAKA H3YYa€MbIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHUYECKHX PEaKIIMi, BBISIBIATH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CIICACTBEHHbBIE CBSI3U U
MIPOTUBOPEYHS B N3yUaEMBIX MPOIIECCAX U SBJICHUSIX.

ba3zoBble ucciieoBare/ibCKue 1eMCTBUA:

YMEHHE HCIOJb30BaTh IMOCTABJIEHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa MO3HAHUA, a
Takke B KayecTBE OCHOBHI i (OPMUPOBAHUS THUIIOTE3bl IO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CY)KJICHHIA;

MPUOOPETEHUE OMbITa TO IJIAHUPOBAHUIO, OPTaHHM3AIMH M TPOBEIACHHUIO yUYECHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAOJI0IaTh 32 XOJ0M TPOIECCa, CAMOCTOSITEIHHO TIPOrHO3UPOBATH €TI0
pe3ynbTaT, (GOpMyIUpoBaTh OOOOIICHHS M BBIBOJBI MO pe3ylbTaTaM MPOBEAEHHOTO OIBITA,
MCCJIEIOBAHMSI, COCTABIISATh OTUET O POeIaHHOM padoTe.

Pabora ¢ nnopmanmeii:

yMEHUE BBIOMpaTh, aHATU3UPOBATH U MHTEPIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BUJIOB
1 HOpM IIPECTABICHHUS, TTOYIaEMYIO M3 Pa3HBIX HCTOYHUKOB (HAyYHO-TIOMYJSPHAS TUTEpATypa



XUMHUYECKOTO COJIEpPIKaHMs, CIpaBOYHBIE TOCOOMS, pecypchl WHTepHETa), KpPUTHUYECKU
OLICHUBATh MPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMEHSTh Pa3IMYHbIC METOJIbI M 3aIIPOCHI TIPU MOUCKE U 0TOOpEe MHPOPMAIUU U
COOTBETCTBYIOIIMX JIaHHBIX, HEOOXOAMMBIX JIJIsl BBIIIOJIHEHUS YUY€OHBIX U TO3HABATEIbHBIX 33/1a4
OTIpeNeIEHHOr0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHH, OBJIaJIeHUE KYJIbTYPOH aKTUBHOTO HUCIIOJIb30BAHUS PA3ITUYHBIX
MOWCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTHUMAIBHYIO (OpPMY MpeICTaBICHUS
uH(pOpMallMl ¥ WIUTIOCTPUPOBATH peEIIaeMble 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamu,
npyrumu popmamu rpaduke U ©X KOMOUHALIUAMU;

YMEHHE HCIOJIb30BaTh W aHAIM3UPOBATh B Ipollecce Y4eOHOM U HCCIeI0BaTEIbCKOU
JESTEIIbHOCTH HH(POPMAIIHIO O BIMSHUU IPOMBIIUICHHOCTH, CETLCKOTO X0351CTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPYXKAroIe MPUPOIHON CPEeIbl.

KoMMyHUKaTHBHBIE YHHBePCcAIbHbIE YUeOHbI€e 1eHCTBHUS:

YMEHHsI 3aJaBaTh BOIPOCH (B XoJe Juanora u (Wiu) OUCKYCCHU) IO CYLIECTBY
oOcyxnaemMold Tembl, (HOPMYIHPOBATH CBOM NPEIIOKEHHUS OTHOCHUTEIBFHO BBITIOJHEHUS
peJIOKEHHON 3a1a4H;

YMEHHSI IPEACTABIISATE MOMy4YEHHBIC PE3YIbTAThI TO3HABATEIILHOM JICATEIHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh IMPE3CHTAlUI0 PEe3yIbTAaTOB BBIMOIHEHUS XUMHUYECKOTO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPAaTOPHON pPaOOTHI MO MCCIIEIOBAHUIO CBOMCTB
BEIIECTB, yUeOHOTO MPOEKTA);

YMEHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIHHON U
MCCJIEIOBATENILCKOM NIeATEIbHOCTH MPU PEUICHHH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yuyéTa
OOIMX WHTEPECOB W COTJACOBaHMS NO3MLUN (0O0CYXKIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPAUHAILIUS COBMECTHBIX JACHCTBUIA, ONpe/ieJIeHHe KPUTEPUEB MO OIIEHKE KauecTBa
BBITIOJIHEHHOU pabOThI U IpyTHe).

PeryasiTuBHbIe YHUBepcaJibHbIe y4eOHbIe 1eiicTBUS:

YMEHHUE CaMOCTOSITENIFHO OTPEACIATh e NesTeIbHOCTH, IIIaHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBaTh W TMPU HEOOXOAUMOCTH KOPPEKTUPOBATh CBOIO JIEATEIbHOCTh, BBIOMPATh
HaubOosnee HSPQEeKTUBHbIE CHOCOOBI pelIeHHs Y4eOHbIX M MO3HABaTENbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATh WM KOPPEKTUPOBATh MPENJIOKEHHBIA AITOPUTM JEHCTBUI MpU
BBITIOJTHCHUH 33J]aHU C Y4€TOM IIOJIYYCHHS HOBBIX 3HAHHHA 00 HM3y4aeMbIX OOBEKTax —
BEIIECTBAX W PEAKIINAX, OIICHUBATh COOTBETCTBUE MOJNYUEHHOTO pe3y/ibTaTa 3asiBICHHON I1eJH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEJIaraeMble B YCIIOBUH 3aIaHHH.

MNPEAMETHBIE PE3YJIBTATHBI

B cocraBe mpeaMETHBIX pE3YNbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO COJEPIKAHHMS,
YCTaHOBJIEHHOTO JaHHON (enepanpHoil pabodeid mTporpaMMoil, BBIIEISIOT: OCBOSHHBIC
00ydJaronMMucs Hay4YHble 3HAHUS, YMEHHMS M CIOCOOBI JeHCTBUM, crnenuduueckue s
npeIMeTHOM o0nacTu «XUMHUSA», BUIBl JEATEIBHOCTH MO TMOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
HWHTEPIIPETAINH, IPEOOPA30BAHUIO U TIPUMEHEHUIO B PA3JIMYHBIX YICOHBIX U HOBBIX CUTYAIIHSX.

K koniy oOydeHus B 8 kijacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHHU:
® pacKpbIBaTh CMBICI OCHOBHBIX XHMHUECKHUX TMOHSITHI: aToM, MOJEKylla, XUMHYECKHA

3JIEMEHT, MPOCTOE BEIIECTBO, CIOXHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOJHOPOJHAA),
BAJICHTHOCTh, OTHOCHUTENbHAsT aTOMHAas M MOJIEKYJSpHAash Macca, KOJWYECTBO BEIIECTBA,
MOJIb, MOJISIPHAsI Macca, MaccoBasi J0JsI XUMUYECKOTO dJIEMEHTa B COCTUHEHHUH, MOJISIPHBIIA
00BEM, OKCHJI, KUCIIOTA, OCHOBAHHE, COJIb, AIEKTPOOTPHUIIATEIIBEHOCTD, CTETICHb OKHUCICHUS,
XUMHUYECKass peaklus, KIacCUPUKAlMsi peaKkluil: peakiuu COCIWHEHUsS, pPeaKInu
pa3NIOKEHUs], PeaKIM! 3aMEIICHHUs, PEaKIIMi OOMEHa, 9K30- W DHIOTEPMUYECKUE PEaKIIHH,
TerIoBOM 3¢ (deKT peakuuu, sIpo aToma, dIEKTPOHHBIM CIOM aToMa, aTOMHas OpOUTalb,
panuyc aToMa, XUMHUYECKasl CBS3b, MOJSPHAs M HEMOJspHas KOBAJICHTHAas CBsI3b, MOHHAs



CBsI3b, MOH, KATUOH, aHUOH, PacTBOP, MAaccoBasl 10JIs1 BELECTBA (MPOLICHTHAsA KOHLIEHTPALINs)
B PacTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKHUX MOHATUI U INPUMEHATH 3TU MOHATUS
IIPU ONMCAHMHU BEIIECTB U UX MPEBPAICHU;

UCIIOJIb30BAaTh XUMHUECKYI0O CUMBOJIHKY JJISi COCTaBICHHS (OPMYJ BEUIECTB M YpaBHEHHIA
XUMHYECKUX PEAKIUM;

ONpEeNATh BAJEHTHOCTh AaTOMOB DJIEMEHTOB B OHHApHBIX COEIMHEHUSX, CTEIEHb
OKHUCJICHHUS DJJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPUHAUIEKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COeIMHEHUN 1o popmysiam, BHI XUMUYECKOH CBS3H (KOBAJICHTHAS U
MOHHAsI) B HEOPIraHUYECKUX COCAMHEHUSX;

packpsiBaTh cMmbici [lepuonnueckoro 3akona J[. WM. Menaeneesa: JeMOHCTPUPOBATH
[OHMMAHHUE NEPUOAMYECKON 3aBUCUMOCTH CBOMCTB XUMHYECKHX JJIEMEHTOB OT HX
nosioxkenus B [lepuonnueckoil cucreme, 3aKOHOB COXPAaHEHHSI MAcChl BELIECTB, TIOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUsl, 3aKoHa ABOraipo;

OMKCHIBATh U XapakTepu3oBaTh Tabmuunyto Gopmy [leprogndeckoit CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB: Pa3INyaTh MOHATHS «TJIaBHAS MOArpymna (A-rpynmna)» U «modoyHasi MoArpyrmna
(Bb-rpymnma)y, maneie U OGONbIINE MTEPHOABI, COOTHOCUTh 0003HAYEHUS, KOTOPBIE UMEIOTCS B
tabnuue «llepuogmueckas cuctema xumuueckux osnemeHtoB JI. WM. MengeneeBa» ¢
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi
a1pa, o0lIee YUCIIo MEKTPOHOB U PACIPeIeICHHE UX 10 JIEKTPOHHBIM CIIOSM);
KJIacCU(UIUPOBATh XUMHYECKHE JJIEMEHTBI, HEOPraHHMYECKHE BEIIECTBA, XHUMHUYECKHE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, 110 TEIUIOBOMY (D (DeKTy);
XapaKTepu30BaTh (OMHUCHIBAThH) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3JIUYHBIX KIIACCOB,
NOJATBEPXKJasi ONMCAHWE NPUMEpPAaMH MOJEKYJSAPHBIX YpPaBHEHHIl COOTBETCTBYIOLIMX
XUMUYECKUX PEaKLUid;

IIPOrHO3MPOBAaTh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HX KauyeCTBEHHOIO COCTaBa,
BO3MO>KHOCTH NMPOTEKaAHUSI XUMUYECKUX MPEBPALICHUI B pa3IMYHbBIX YCIOBUSX;

BBIUNCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JOJIIO
XMMHUYECKOT0 3JIEMEHTa 1Mo (OopMyJie COeTUHEHUsI, MAaCCOBYIO JIOJIIO BEIIECTBA B PacTBOPE,
IIPOBOAMTH PACUETHI [0 YPABHEHUIO XUMUYECKON PEAKINY;

INPUMCHATH OCHOBHBIC OIICpalilun MBICIUTEIBHON JEATCIbHOCTH — aHajlu3 U CHHTC3,
CpaBHCHHC, O606H_ICHI/IC, CUCTEMATH3AIIHIO, KHaCCI/I(I)I/IKaL[I/II-O, BBISIBJICHUC TIPUYUHHO-
CJIICACTBCHHBIX CBsI3CM — JIJIsd HN3YUCHUA CBOMCTB BEHISCTB M XHUMHUUYECKHUX peaKuHﬁ,

€CTeCTBEHHO-HAyYHble METOJAbl MO3HAaHUS — HaOJIOJeHUE, HU3MEpPEeHHEe, MOJEITUPOBAHMUE,
AKCIIEPUMEHT (peajbHbI U MBICICHHBIN);
clleZioBaTh  IpaBWJaM  MOJb30BaHMA  XHMHYECKOM  mocyno u  1mabopaTOpHBIM
o0OpyJOBaHMEM, a TaKKe IpaBUjaM OOpalleHHUs C BELIECTBAMH B COOTBETCTBHM C
MHCTPYKIHUSAMHU IO BBINOJHEHHUIO J1a0OpAaTOPHBIX XHMUYECKUX OMNBITOB MO MOJYyYEHUIO U
COOMpaHUIO Ta3000pa3HBIX BEUIECTB (BOJOPOJIA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C
onpeAes€HHON MAacCOBOM J0JIEM pacTBOPEHHOIO BEHIECTBA, IUIAHUPOBATH M MPOBOIAUTH
XUMHUYECKHE IKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U KUCIOT € MOMOILBIO
MHAMKATOPOB (1akMyc, ¢heHondraaert, METUIOPAHK U IPYTHE).

K xonuy oOyueHus B 9 kJacce mpeIMeTHBIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

pacKpbIBaTh CMBICI OCHOBHBIX XHMMHYECKHUX TMOHSATHUH: XUMHUYECKHH HIIEMEHT, aToM,
MOJIEKYyJla, MOH, KaTUOH, aHWOH, MPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIHFHOCTh, CTETICHh OKWCIICHUS, XUMUYECKas PEaKIusi, XMMUYECKasl CBS3b,
TEIIOBOM  3(QexT peakuuu, MOIb, MOJSIPHBIH O00BEM, pacTBOp, OSIEKTPOIMTHI,
HEIJICKTPOJIUTHI,  DJIGKTPOJIMTHYECKAsT  JUCCOIMAIMsS, pEaKIWh HOHHOTO0  OOMEHa,
Karajau3aTop, XUMHYECKOEe paBHOBECHE, OOpaTuMble U  HeoOpaTHMbBIE  pEeaKIuu,



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE PEAKIMH, OKHCIUTEND, BOCCTAHOBUTEb, OKHCICHHUE U
BOCCTAHOBJICHHE, aJUIOTPOMus, aM(pOTEepHOCTb, XUMHUYECKasl CBSA3b (KOBAJIEHTHAs, MOHHAS,
METAJIJIMYECKast), KpUCTaUIMYECKass pelérka, KOppo3us METalIoB, CIUIaBbl, CKOPOCThb
XMMUYECKON peakluu, mpenenbHo aonyctumas konuenrpanus [1JIK Bemecrsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUA U MPUMEHSTh 3TU MOHATHUS
IIPU ONKMCAHMHM BEIIECTB U UX MPEBPAIICHUI;

UCTIOJIb30BAaTh XUMHUYECKYI0O CUMBOJIHMKY JJISI COCTaBICHHS (OPMYJ BEUIECTB M YpaBHEHHIM
XUMHYECKUX PEAKIIUM;

ONpENENATh BAJICHTHOCTh U CTENEHb OKUCICHUS XMMHUYECKHX 3JIEMEHTOB B COEIMHEHMSIX
Pa3IMYHOr0 COCTaBa, MPUHAJIEKHOCTh BEIIECTB K ONPEAEIEHHOMY KJIACCy COCIMHEHMI MO
dopmymnaM, BUI XHMHYECKOM CBs3M (KOBaJEGHTHAs, MOHHAs, METAJUIMYECKas) B
HEOPraHMYECKUX COEIMHEHUSX, 3apsj MOHA M0 XUMHUYECKOW (opMmylie, XapakTep cpeibl B
BOJIHBIX pAacTBOpPaX HEOPraHWYECKUX COCIAMHEHUW, THUIl KPUCTALUIMYECKON PpELIETKH
KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cmbici [lepunonnueckoro 3akona . M. MengeneeBa u 1€MOHCTPUPOBATh €ro
NOHMMAaHHE: ONKCHIBATh M XapaKTepPH30BaTh TabmmuHyto Gopmy [leproandeckoit cucTeMsl
XUMHYECKHX JJIEMEHTOB: pa3jnyaTh TOHATUS «IJIaBHas mnoArpynmna (A-rpynma)» Hu
«mobounass moxarpynma (b-rpynma)», Mample u  OOJbIIME TEPHOABI, COOTHOCHUTH
0003Ha4YeHHs, KOTOpble HMMEIOTCS B  IEPUOAMYECKON  Tabiuie, C  YHCIOBBIMU
XapaKTEepUCTUKAMU CTPOCHHUSI aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U 3apsij sapa, oluiee
YHCIO SJEKTPOHOB M paclpefeNieHHe HMX IO AJIEKTPOHHBIM CIIOSIM), OOBSCHATH OOIIHE
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M UX COEIMHEHUH B Ipejaesax MaibIX
MIEPUOJIOB U TJIABHBIX NOJATPYII C YUETOM CTPOEHHUS UX aTOMOB;

KJIacCU(UIUPOBATh XUMHYECKHE DJEMEHTBI, HEOPraHMYECKHE BEIIECTBA, XHUMHUYECKHUE
peaxiuu (1o YMCIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, IO TEIIOBOMY 3PQEKTY,
10 U3MEHEHUIO CTENEHEN OKUCIEHUS XUMUYECKUX IIEMEHTOB);

XapaKkTepu30BaTh (OMHUCHIBATH) 00IIME U CICU(PUIECCKUE XUMUYECKUE CBOMCTBA MPOCTHIX U
CIIOKHBIX BEIIECTB, IOJTBEPXKJasi ONHMCAHWE MpPUMEpPaMU MOJEKYJISAPHBIX U HOHHBIX
YpaBHEHU COOTBETCTBYIOUIUX XUMUUYECKHUX PEAKLIUA;

COCTaBJIITh YPAaBHEHUS DJEKTPOJUTHYECKOM AUCCOLMALMM KHUCIOT, IIETO4Ye W COJeH,
MOJIHBIE M COKpAII€HHbIE YpaBHEHHsS] pPEaKIUi HOHHOTO OOMEHa, ypaBHEHUS peakIuil,
MOATBEPXKIAIOIINX CYLUIECTBOBAHUE T'€HETUYECKOW CBSI3M MEXKIY BELIECTBAMHM Pa3IMYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTb  OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX  pPEAaKLHUH  IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IIPOrHO3MPOBAaTh CBOMICTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHMS, BO3MOKHOCTH
MPOTEKAHUSI XUMUYECKUX MIPEBPAILIEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIUHCIISTH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT0 3JIeMeHTa 1o (opMylie COeIMHEHHUs, MaCCOBYIO JIOJIIO BEIIECTBA B PAacTBOPE,
MPOBOJIUTH PACUYETHI IO YPABHEHUIO XUMHUECKOU peaKiIni;

coOiroaaTh MpaBuiia MOJb30BaHUS XUMUYECKON MOCYJ0N U J1abopaTOPHBIM 000PYJOBAaHUEM,
a TaKXke TMpaBWia OOpalleHHs] C BELIECTBAMU B COOTBETCTBUM C MHCTPYKLUMSIMH I10
BBIMOJIHEHUIO J1a0OPAaTOPHBIX XHMHUYECKHX OIBITOB 110 TMOJNYYEHHUI0O M COOMpPaHUIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLUH, IOATBEPKAAIOIINE KAYECTBEHHBI COCTaB pa3JINYHBIX BEIIECTB!
pacro3HaBaTh OMBITHBIM MYyTEM XJIOPUI-, OPOMUA-, HOOUA-, KapOoHaTt-, pocdar-, cummkar-,
cynbdar-, THIPOKCHA-UOHBI, KAaTHOHbI AaMMOHMSI W HMOHBl H3YYEHHBIX METAJJIOB,
IPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

NPUMEHSTh OCHOBHBIE OIEpAallMd MBICIUTEIbHOW JEATEeIbHOCTH — aHaJu3 M CHHTE3,
CpaBHEHME, 0000IIeHNEe, CUCTEMAaTH3alllI0, BBISBICHUE MPUYUHHO-CIICACTBEHHBIX CBA3CH —



JUIS U3YYEHUs CBOMCTB BEILECTB M XMMHYECKUX PEAKIUN, €CTECTBEHHO-HAYYHBIE METOJIbI
NO3HAaHUS — HaONIOJCHHE, HW3MEpEHHE, MOJEIMPOBAHUE, HKCIEPUMEHT (peajbHBbI WU
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HaumeHoBaHuUe pa3iesioB H Komirectso Hacon DJiIeKTpoHHbIe (HH(POBHIE)
n/n TeM NMPOrpaMMbl Bcero KonTpoakneie TipaxTiaeckue oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Pa3nes 1. [lepBoHaYaIbHbIE XUMUYECKUE OHSITHUSI
Xumus — BakHas 00J1aCTh
11 €CTCCTBO3HAHUS U 5 5 bubnunoreka LIOK
MPAKTUYECKOU IESITETbHOCTH https://m.edso0.ru/7f41837c
YyeIoBeKa
19 BertectBa 1 xuMmudeckue 15 1 bubnunoreka LIOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BelIECTB
21 Boznyx. Kucnopon. Ilonsitue 6 Bbu6moteka [JOK
00 okcHmax https://m.edsoo.ru/7f41837c
29 Bognopon.Ilonsitue o kucnorax 8 1 bubmuoreka [IOK
U COJISIX https://m.edso0.ru/7f41837¢
23 Boga. PactBopsl. [Tonsitue 06 5 1 1 bubmnoreka IIOK
OCHOBaHHUIX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIaCCHI 11 1 1 bubnuoreka [{OK

HCOPTaHNYCCKUX COE€IUHEHUI

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

Hroro no paszneny 30

Paznen 3. Ilepuoanyecknii 3akon u Ilepuoguyeckast cucrema xumudeckux daementoB /I, M. Menneneesa. CTpoenune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aAaKIUH

Ilepronnueckuii 3aKOH U
31 Ilepnonnueckas cucrema 7
XUMHYECKHX 31eMeHToB /1. H.
MenneneeBa. CTpoeHue aToma
3.2 XuMHUYECKasi CBS3b. 8 1

bubnunorexa LIOK
https://m.edsoo.ru/7f41837¢c

bubanoreka LJOK



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
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https://m.edsoo.ru/7f41837¢c

OKuCINTEIIBHO-
BOCCTAaHOBHUTCJIILHBIC peaKHI/II/I
Mroro no pasxexy 15 ﬁﬂ?ﬁggggggjﬁmwsn
PesepBHOE Bpems 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41837¢c
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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9 KJIACC

KoanuectBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne ni/m IporpaMmb1 Beero KOﬁHTpO.HbeIe H[%aKTH'ICCKHe 06PA30BATEILHBIC
padoThI padoTsI pecypcb
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKIuu
11 [ToBTOpEeHUE 1 yroyOneHne 3HAHUIMA 5 1 bubnmnoreka HOK
' OCHOBHBIX pa3JiesioB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
' peakiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOIUTHIECKAS JUCCOIHAITHSI. 8 1 1 bubnnoreka [JOK
' XUMHUYECKUE PEAKIIMU B pacTBOpax https://m.edsoo.ru/7f41a636
Htoro no pazneny 17
Pa3nen 2. HemeTa/uibl M UX coeIMHEHUS
21 OO0m1as xapakTepucTUKa XUMHUUECKUX 4 1 bubnnorexa [JOK
' snemeHnToB VIIA-rpynmsl. ["anorenst https://m.edso0o.ru/7f41a636
OO01mas xapakTepUCTHKA XUMUYECKUX
2.2 BJIeHl\ieHTOIE) VIAl-:)rpynnH Cepau eé 6 Bubmorexa LIOK
’ https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
bu6nunorexa LIOK
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 https://m.eds00.ru/7f41636
COETMHEHUS
OO01mmas xapakTepucTHKa XUMUIeC
2.4 aneulxieHToé) IVAl-:)rpyHm)I anepo;( I:IX 8 1 2 Bubmorexa LIOK
. ) https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasueny 25
Paszgea 3. Metasuiibl M1 MX COeAMHEHU S
. bubnuotexa [JOK
3.1 Obmue cBoHCTBa MeTAIIOR 4 https://m.edsoo.ru/7f41a636
3.2 Bakueiiie MeTaibl U UX COSIUHEHUS 16 1 2 Bubmiorexa LIOK

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



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/7f41a636
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Hroro no pazueny 20
Pa3znea 4. Xumus U OKpysKaomas cpeaa

4.1 BemectBa u maTepuansl B KU3HU YEIOBEKA 3 Bubmmoreka HOK
' https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PeszepBHOE Bpems 3 buGnuorexa LIOK

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

OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
/i Tema ypoka Beero KOHT%OJILHbIe HpaKTﬁuquKne w3ysenus 0GpazoBaTeabHbIE
padoTbI padoTsI pecypesI
1 [Ipenmer xumuu. Poiap XuMuM B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c
2 [TonsiTue 0 MeToAaX MO3HAHKS B XUMHH 1 Eubmorexa IIOK
https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuna
3 paboThI B 1a00paTOPUN U TIPUEMBI 1 1 bubnuorexa [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
obopynoBanuem» TP
4 UYuctele BeniecTBa U cMecu. CriocoOsl 1 bubnuorexa [JOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
I1 6ota Ne 2
5 «II’)aa3KTc;/JIIIi:GI{CI/I:;1 iﬁ:c:;am; npumMepe 1 bubmorexa LIOK
8 . PHMEP https://m.edsoo.ru/ff0d28c8
OYHCTKHU TTOBAPEHHOU COJIH )»
bu6mmoreka [IOK
6 ATOMEL H MOTIEKYTb1 1 https://m.edsoo.ru/ff0d2aéc
7 XUMUYECKHUE AIIEMEHThI. 3HAKU 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTble U ClOXKHBIE BEIIECTBA 1 Bubmioreka IJOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmiorexa LIOK
https://m.edsoo.ru/ff0d2d50
0 | oo | B 10K
pMYyIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XHMHYECKHUX JIEMEHTOB
11 OTHOCHTENIbHAS aTOMHAs Macca. 1 bu6mmoreka [{JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
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https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d2eae

OTtHOCcHuTENbHAS MOJICKYJIsIpHas Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBast 1011 XUMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEUHECHUHN https://m.edsoo.ru/ff0d350c

13 KonuuectBo BemiectBa. MoJib. bubmuorexa [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230

14 PusnyuecKrue 1 XUMUYECKHUE SIBJICHUS. bubnmoreka [JOK
Xumuyeckasl peakLus https://m.edsoo.ru/ff0d37fa
[Tpu3Haku ¥ yCIOBUS MIPOTEKAHUS
XUMHUYECKUX PEaKIUi Bumorexa LIOK

15 TP JleMOHCTpaunOHHBIA SKCICPUMEHT https://m.edsoo.ru/ff0d3al16
((BIJII[CHCHI/IC U IIOIJIOLIIEHUE TCIlJIa —

IIPHU3HAK XUMHYECKOHN PCaKInum»

16 3aKOH COXpaHEHHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucienus: KoaudecTBa, MacChl

17 BEIIECTBA [0 YPABHCHUSAM XUMHYECKUX bubmorexa LJOK

. P https://m.edso0.ru/ff0d5708
peakmuit
Knaccudukanus XuMHUECKUX peakiiui
(coenuHeHus, pa3IoKeHHUs,

18 3aMeleHus, o0OMeHa) bubnuotexa [JOK
TP JleMOHCTpAIMOHHBIN SKCTIEPUMEHT https://m.edsoo.ru/ff0d3f34
«Pazmoxxenue BOJBI 3JICKTPUYCCKUM
TOKOM»

M. B. JIoMOHOCOB — y4EHBIN-
19 SHIIUKJIONEIUCT O6O6yI[IIICHI/I€ u Bubumorexa [IOK
: . https://m.edsoo.ru/ff0d40c4
CUCTEMaTH3aIUs 3HAHUH

20 KonrtponsHas padora Nel mo reme bubnnorexka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITHI https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB

21 303;[1 yxa Kucnopox — snemeHnT u bubmioreka LJOK

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

99 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bubmuorexa [JOK

KHcJIopoaa (peaKI_II/II/I OKHCJICHHUA,

https://m.edsoo.ru/ff0d4614



https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d3b88
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ropenue). [lonsTue 06 okcumgax

CriocoOsl MosTy4eHus KUCI0poia B

bu6mmoreka [IOK

23 1a00paTOPUH U MPOMBIIUIEHHOCTH. https://m.edsoo.ru/ff0d497a
[IpuMeneHnue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
o4 peakuuu, OHATHE O bubnuoreka [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, FK30- U https://m.edsoo.ru/ff0d4790
SHJOTEpMUUYECKUX peakuusx TP
To o (HedTh, yro €TaH).
25 3ag)iiieé;leq;zz{yyiaﬂz;Iolfogbi{iro bubumorexa [IOK
’ https://m.edsoo.ru/ff0d4c4a
MIPEIOTBPALICHUS
[Ipa eckast pabora Ne 3 o Teme
26 «TIEOI;;I:I;;HHKe zlc)zoﬁdi)amle KI;ICJ:O;/IOI[a bubnmorexa LIOK
o ’ https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €ro CBOMCTBY
7 Bonopon — anemeHT u npoctoe bubnnorexa [HOK
BemecTBO. Haxoxaenue B nmpupoe https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKue 1 XUMHUYECKUE CBOMCTBA bubmuorexa [JOK
Bojopoaa. [Ipumenenne Bogopozaa https://m.edsoo.ru/ff0d4ddo
29 [TonsiTHe 0 KMCTOTAX U COJIAX bubmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl TToTy4eHust BOAOPO/Ia B bubnmnorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
IT 04
q | e oot o Busorea 101
Y1 onp FlOpoa, https://m.edsoo.ru/ff0d4f42
W3Yy4YEHUE €ro CBOMCTB»
30 MossipHblii 00BEM ra30B. 3aKOH bubnnorexka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
B N
o | DI o o Bumorea 10K
H MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
34 Brruucnenus 00bEMOB ra3oB 10 bu6mmoreka [IOK

YpaBHEHHIO peaKkllii Ha OCHOBE 3aKOHA

https://m.edsoo.ru/ff0d5708
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00BEMHEBIX OTHOIIIECHHI Ta30B

dusnueckre U XUMUYECKHUE CBOMCTBA

bubmuorexa [JOK

3 BOJIBI https://m.edsoo.ru/ff0d587a
CocraB ocHoBanwii. [Tonsitre 06
36 WHJIUKATOpax bubnmoreka [JOK
TP JlabopaTopuslii omsIT «OTmpenenenue https://m.edsoo.ru/ff0d59e2
pH pacTBOpOB OCHOBaHMIA
Bopna kak pactBopurens. Hacbie e
37 u HléHaCLII_II)IeHTI-];BIgHZCJf;O bl IK/III;CISEE;I buGmnorexa LIOK
DACTBOPRL https://m.eds00.ru/ff0d5b40
JI0JIsL BEILIECTBA B pacTBOPE
[IpakTuueckas pabora Ne 5 mo Teme
38 «IIpuroroBiieHrE PaCTBOPOB C bubnnoreka [JOK
onpeaeIEHHON MacCOBOM JT0IeH https://m.edsoo.ru/ff0d5eba
PAacTBOPEHHOTO BEILIECTBAY
39 KonTponbnas padorta Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcuIpl: COCTaB, KiIacCUpUKaIs, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyuenue €CKHE CBOWCTBA
41 KI/I(J:jIY(;{THHLI;IX i?ﬁ(ﬁiilxinaMgofeTimx bubmiorexa HOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cocTaB, KiIacCU(pUKAIIHS, bu6mmoreka [IOK
42 _
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHne u XuMHUYeCKUE CBOWCTBA bubnuoreka [IOK
OCHOBAaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, kinaccudukanus, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonydyeHnue u XuMHU4YeCKue CBOWCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Comnu (cpenHue): HOMEHKIATypa, Bu6miorexa 1IOK
46 CIOCOOBI MOTYYEHUS, XUMUYECKHE

CBOMCTBA

https://m.eds00.ru/00ad9474



https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
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

[IpakTrueckas padota Ne 6. Permenue
AKCIEPUMEHTAIIbHBIX 33724 110 TEME

bu6mmoreka [IOK

47 «OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIUHECHUIN»
48 I'enernueckas cBsi3p MEKY KilacCaMu bubnunoreka [HOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 O06o01IeHre U cuCTeMaTH3alus 3HAaHUN https://m.edsoo.ru/00ad9ch2
KonTtponsHast padora Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPraHUYECKUX BH6J_IHOTeKa LOK
o https://m.edsoo.ru/00ad9ela
COCIMHECHU I
[TepBbie TOMBITKY KIACCHPUKAITUN
51 XUMHUYECKUX 37ieMeHTOB. [loHsaTHE O BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX HJIEMEHTOB
[Tepuonnueckuii 3aKOH U
52 [leproanueckas cucteMa XUMUYECKUX BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneena
53 [Tepwopl, TPYIIITEI, TOATPYIIIHI bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnuoteka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 0007I0UeK
55 aToMOB 3J51eMeHTOB [lepnoanueckoi BH6J_IHOTeKa LOK
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenaeneeBa
XapakTepucTruka XUMHYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3navenue [lepuoauyeckoro 3akoHa s
57 pa3BuTHUA HayKu U npaktuku. . 1. bubnnoreka [JOK

MenneneeB — y4€HBIN, IEJAror U
rpaxIaHuH

https://m.edsoo.ru/00ada96e



https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
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https://m.edsoo.ru/00ada96e

58 DIEeKTpOOTPULIATEIBHOCTh ATOMOB 1 bubnmoreka [JOK
XUMHUYECKUX DJIEMEHTORB https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
59 Honwast xumiseckas cze 1 https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHast XuMU4ecKas 1 bubnmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
KoBasienTHast HenosipHask XUMUYECKast
CBSI3b
61 TP JIeMOHCTPaIIHOHHBII OIIBIT 1 bubmuorexa [JOK
«TeMmneparypa IIaBICHUS BEIIECTB C https://m.edsoo.ru/00adaab9
Ppa3HbIMU TUIIAMU KPHUCTAJUITMYCCKUX
PEIIETOK
bubmuorexa [JOK
62 Crenens oxucnennus 1 https://m.edsoo.ru/00adae28
63 OKHCINTENBHO-BOCCTAHOBUTEIbHBIE 1 bubnuoreka [IOK
peakuuu TP https://m.edsoo.ru/00adb076
bubmuorexa [JOK
64 OKucauTeny U BOCCTAaHOBUTEIIU 1 https://m.eds0o.ru/00adb076
65 KonTponbnas padota Ne4 o teme 1 bubnuoreka [IOK
«Ctpoenne aroma. XUMUYECKasi CBS3b) https://m.edso0.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U 1 bubmmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eHNE U 1 bubnnorexka [JOK
CHCTEMATHU3AINS 3HAHUI https://m.edsoo.ru/00ad9ch2
68 PesepBHblil ypok. O6006111eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alis 3HaHui https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KJIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne ara udpposbie
n/n Tenma ypoka Bcero Konrpoapueie  Ipaxkruueckue ﬂsyqeﬂnﬂ :)Iﬁlt)l)aI;OBaTeﬂbele
padoThbI padoTbI pecype
[Iepnonrueckuit 3aKoH.

1 [Tepuonnueckas cucrema 1 bubmuoreka [JOK
XUMHUYECKHX 3neMeHToB /. U. https://m.edsoo.ru/00adb59
MenneneeBa

AKOHOMEPHOCTH B M3MECHCHHUH
2 <3:BOI7ICTB XEMI/I‘IGCKI/IX 3JICMEHTOB 1 Eubmorexa IIOK
N https://m.edsoo.ru/00adb6b6
MEePBBIX TPEX MEPUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 bu6mmorexa [IOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMHUYECKON CBS3U U THUIIBI 1 bubmuorexa [JOK
KpucTayuimdeckux pemeroxk TP https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «IloBTOpenue u yriayOiaeHrne 3SHaHUI 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

6 Knaccudukamnms xumuaeckux 1 bubnmnorexa [JOK
peaKkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbch0
[TonsiTHE O CKOPOCTH XUMHUUYECKOU

7 peakIuu. HOH?II?FI/IG 0 TOMOTEHHBIX U 1 Eubmorexa IIOK

https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIMIX
[ToHsiTHE O XUMHUYECKOM PAaBHOBECHH.

8 ®DaKTOPHI, BIUSIONINE HA CKOPOCTh 1 bubmuorexa [JOK
XAMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI

. OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC Bu6morexa LIOK
peakuun 1

TP JlaGopaTopHbIH ONBIT

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
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«3menenne pH B xo1e p
OKHCJIUTEIHLHO -BOCCTAHOBUTEILHBIX
peaKuii»

Teopust 3IEKTPOTUTHYECKOIN
nuccornuanui. CUIIBHBIC U CTa0bie
3JIEKTPOIUTHI

TP JleMOHCTpAIIMOHHBIHN OIBIT
«TermoBoit 3hdeKT pacTBOpEHUS
BeliecTB B Bojie» [Ipaktuueckas pabora
«DNEKTPOIUTHI  HEAIIEKTPOIHUTEI)

bu6mmorexa [IOK

10 JlabopaTopHELi onbIT «Bisiiue https://m.edsoo.ru/00adcd68
paCTBOpI/ITCHﬂ Ha JUCCOLUAIINIO»
JlabopaTopHusiii onbIT «CHUIBHBIC U
ciabbIie 2IIEKTPOIUTEIY JIabopaTOpHBIA
OIIBIT «3aBUCUMOCTD
BHGKTpOHPOBOZ[HOCTI/I paCTBOpOB
CUJIbHBIX JJICKTPOJIUTOB OT
KOHOCHTPAIUU HOHOB)»
11 HoHHbIe ypaBHEHUS peaKil bubumoreka [IOK
yp p https://m.edso0.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCIOT U
12 OCHOBaHHUH B CBETE IIPEICTABICHUN bubmiorexa HOK
pvﬂ https://m.edsoo.ru/00add5d8
00 DIIEKTPOIIUTUYECKON JUCCOITUAIIUT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IPEICTABIIEHUNA 00 bubmiorexa HOK
pel 8 https://m.edsoo.ru/00add8b2
3JIEKTPOJIUTUYECKON JUCCOLMAIIIHI
14 1";[1(’)13;1:(;6 gTzﬂﬂggﬂﬁiTcggiﬂ-e eJIeHue Bubmzorexa LIOK
paTop pel https://m.edsoo.ru/00add9d4
pH paznauuHbIX cpemny
15 O060011eHNEe U CUCTeMAaTU3aIHs bubmmoreka [IOK
3HAHUU https://m.edsoo.ru/00addd12
ITpaxktnueckas padora Ne 1.
P P bu6mmoreka [IOK
16 «Pemienne 3KCrepUuMEHTAIbHBIX

3amau»

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



https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
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KoHntponbnas pabota N2 o teme

17 «IIIEKTPOIUTHYECKAS JUCCOIMALUS Bubmorexa HOK
P i https://m.edsoo.ru/00addecQ
XUMUYECKUE PEeaKIMK B PACTBOPAX)»
OO61as XxapakTepuCTHKa raJIOreHOB.
18 XHI:/IlquCKI;Ie CBI;ﬁCTBa Ha rpuMepe bubmnorexa LIOK
pHMEp https://m.edsoo.ru/00addfe2
XJopa
XnopoBogopoa. CossiHast KUCIIOTa
19 XI/IMquci{HE CiOf/'ICTBa oJI eHI/Ie’ bubmnorexa LIOK
’ yi ’ https://m.edsoo.ru/00ade104
IpUMEHEHHE
[IpakTrueckas padora Ne 2 o Teme
20 «ﬁon eHue corJ)mHoﬁ KHCIIOTHI bubmnorexa LIOK
YHCHHE . ’ https://m.edsoo.ru/00ade348
usyudeHnue e€ ceoucts» TP
Borurcnenus o ypaBHeHUAM
21 XUMHUYECKHUX eaI}clpMﬁ €CJIM OJTUH U3 bubmnorexa LIOK
PCAKILIH, g https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
29 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUY CEPHI.
Haxoxnenue cepol u €€ coeqMHEHUN bubnunoreka [JOK
23 . :
B IIpUpoJe. XUMUYECKHUE CBOUCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, bubnunorexa [JOK
du3nueckrue 1 XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
25 q)mHtII[eCKHIe) u XI/II\EI/IHGCKI/IG CBOMCTBA bubmiorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMHUYECKUE PEAKIIUH, JICKAIUE B
OCHOBE MPOMBIIIIEHHOTO CIToco0a
2% MIOJIyYEHUS CEPHOIN KUCIIOTHI. bubnuoreka [IOK

XUMHUYECKOE 3arpsi3HEHNE
OKpYKaroIIEeH Cpelibl COEAUHEHUSIMU
cepsl

https://m.edsoo.ru/00adec8a
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Brrancnenune maccoBoit JOJIM BbIXOJa

bubmuoreka [JOK

21 IIPOJIYKTa PEaKLIUH https://m.edsoo.ru/00adec8a
OO01mas XxapakTepuCTHKA dJICMCHTOB

28 V A-rpynmsbl. A30T, paclipocTpaHeHHe bubnmoreka [JOK
B IIpupoe, GU3NIecKue u https://m.edsoo.ru/00adeeab
XUMHYECKHE CBOMCTBA
AMMHuak, ero ¢pusnueckue u

29 XI/IMI/I‘ICC,KI/IG C(EOﬁCTBa MOJIyYeHUE U bubmnorexa LIOK

’ yi https://m.edso00.ru/00adf004
IpUMEHEHHE
[TpakTrueckas padora Ne 3 o Teme
30 «Hpon eHue aNII)MHaKa M3Y4YCHHE €T0 bubmnorexa LIOK
Iy » 1Y https://m.edso00.ru/00adf180
CBOICTB»

31 A3oTHas KucioTa, e€ pusndeckue u bubnnoreka [JOK
XAMHYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJEH
aAMMOHHS B KQUECTBE MUHEPATbHBIX

32 T00peHnii. XUMHUUYECKOE P bubanorexa LIOK
yAobp ) . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKAIOMIEH CpeIbl
COETMHEHUSIMU a30Ta
®ochop. Oxcun docdopa (V) u

33 Q)OC(%)O pHa$1 Kncf[n%)m q)(i)l/li)SI/I(‘Iez‘,KI/Ie " bubmorexa LIOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MONy4YCHHE
Hcnonb3oBanue pocdatos B
KaueCcTBE MHUHEPATLHBIX YA0OPEHUH. bubnmnorexa [JOK

34 " :
3arpsi3HEeHUE IPUPOAHON CPebl https://m.edsoo.ru/00adfc20
dbocbaramu
Yrnepon, pacpocTpaHEHHE B

35 npu E 2; gmﬂiecé’/le 1 XUMUYECKHUE bubmorexa [IOK

PHpOZe, https://m.edsoo.ru/00adfd9c
CBOICTBa
Oxkcuapl yriaeposaa, ux puzndeckue u
36 XHMUYCCKHE CBOMCTBA. bu6mmoreka [JOK

DKoJoru4eckue npooIemsl,
CBsI3aHHBIE C OKcHOM yriepoaa (1V)

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

37 VYronpHas KUcoTa U €€ Cou https://m.eds00.ru/00ae006¢
[TpakTrueckas padora Ne 4 o Teme

38 "TTosrydyeHune yrieKuciioro rasa. bubmumoreka [IOK
KadectBenHnas peakius Ha kKapOoOHaT- https://m.edsoo.ru/00ae027e
noH"

ITepBoHavaIbHBIC TOHATHS 00
P bubmuoreka [JOK

39 OpPTaHMYECKUX BEIIECTBAX KaK O https://m.edsoo.ru/00ae054e
COCTMHECHUSX YTIIepo1a . :

40 KpeMmuuii u ero coequHeHns bubmiorexa HOK

p https://m.edsoo.ru/00ae080a
[IpakTuueckas padora Ne 5. Pemenue

41 JKCIIEPUMEHTAJIBHBIX 33134 10 TEME bubnuorexa [JOK
«Baxnenniie HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCAUHCHHMS
KonTponbsHas padora Ne3 o Teme

por p bubmuorexa [JOK

42 «Baxneimme HeMeTauIbl U UX https://m.edso0.ru/00ae0e18
COEIMHEHUS — :

OO61mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannuueckas CBS3b U bu6mmoreka [IOK
METAJINYECKask KpUCTAIITMYECKAst https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKkue CBOMCTBA
METaJIJIOB
XuMHUYECKHE CBOMCTBA METAJITIOB.

44 DIEKTPOXUMUUECKUHN PSJI Bubmioreka IJOK

P N p https://m.edso0.ru/00ae1156
HaIpsHKEHUH METaNIOB
O61mue crnocoOb! MOTyYeHUs
MetasuioB. CruraBel. Beraucinenus mo
4 . bubnmoreka [JOK
S YPABHCHMUAM XHMITHCCKHMX pCaKiii, https://m.edso0.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJAEPKUT
IPUMECH
46 [TonsATHE O KOPPO3UU METAIIOB bu6nmoreka [JOK
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https://m.edso0.ru/00ael1278

47 IIenounsie metamisl. TP Egggﬁ;ﬁ;ﬁ)gﬁ}é%e 1452
48 OKcuabl ¥ TUAPOKCH/IBI HATPUS U bubnmoreka [JOK
KaJIus https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAIIBI — bubmumoreka [IOK
KaIbIIMA U MarHui https://m.edsoo.ru/00ael5e8
50 Baxueiimue coefMHEHUS KaJIbIUI Bubmorexa HOK
https://m.edsoo.ru/00ae15e8
51 O606I£IGHI/I€ U CUCTEMaTHU3aLH
3HAHHUH
59 JKEcTKOCTh BOABI U CITOCOOBI €& bubmuorexa [JOK
YCTpaHEHHUs https://m.eds00.ru/00ae1886
o | P e o e BuGorsa 101
S — https://m.edsoo.ru/00aelae8
. bu6mmoreka [IOK
>4 Amomurmii https://m.edsogru/Oan1c64
55 AM@oTepHbIe cBOMCTBA OKCHIA U bubnuoreka [IOK
TUIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmoreka [JOK
56 Keneso https://m.edsogru/OanldSG
57 OKcuIpl, THAPOKCUIBI U COJIM JKEJIe3a bu6mmoreka [JOK
(I u xeme3a (111) https://m.edsoo.ru/00ae35e6
58 O606I£IGHI/IC Y CUCTEMaTH3aIH
3HAHUH
[TpakTuueckast pabora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«BaxHeue MeTalljbl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHUS»
60 Brluncnenus no ypaBHEHUAM bubnnorexa [JOK

XUMHYECKHUX PEaKIUi, €CITU OJUH U3

https://m.edsoo.ru/00ael 750
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pEareHToB JIaH B U30BITKE WITH
COJICPXUT pUMecH. Beruncnenus
MacCOBOM /1011 BBIXOJa IPOIYKTa
peakiuu

O00011eHUE U CUCTEMATU3 AL

61 . 1
3HaHUU
KoHntpoinbnas pabora Ne4 o teme
62 «Baxueumme MeTaibl 1 UX 1
COETUHEHUS
63 BemecTBa u Marepuansl B 1 bu6mmorexa [IOK
MTOBCETHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arpsA3HEHUE 1 bubnnorexa [HOK
okpyxaroteit cpeasl TP https://m.edso0o.ru/00ae4270
65 Ponp xumuu B pemieHun 1 bubnnoreka [JOK
9KOJIOTHYECKHX MTPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBHblit ypok. O6o01IeHNE U 1 bubnnorexa [JOK
cucTeMaru3anus 3HaHUM https://m.eds00.ru/00ae0dOa
67 PesepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O0001IeHNE U 1 bubmmorexa [IOK
cucTeMaTu3anus 3HaHUI https://m.edso0.ru/00ad9ch2
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 knacc/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,
Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienner
» Xumust, 9 kimace/ I'abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.,

Axunonepnoe o6mectBo «M3narensctBo «lIpocBemienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
UHTEPHET

https://m.edsoo.ru/ff0d227e






