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HOACHUTEJIBHAS 3AIINCKA

IIporpaMMa 10 XMMHMHM Ha YpPOBHE OCHOBHOIO OOLIEro oOpa3oBaHUs COCTaBJieHA HAa OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOEHMsI OCHOBHOW 00pa3oBaTENbHONW INPOrpaMMbl OCHOBHOI'O OOLIEro
obpazoBanus, npexacrasieHHbIXx B PI'OC OO0, a Taxke Ha ocHOBe (enepanbHOil paboueil mporpaMMbl
BOCIIUTaHUA U C Y4€TOM KOHLEHIMM IpernojaBaHus ydeOHoro npeamera «XuMHs» B 00pa30oBaTelbHbIX
oprannsauusx Pocculickoit ®enepanun.

IIporpamMma mo xumuM JaéT NpeACTaBIEHUE O LENAX, OOLIel cTpaTeruu oOyueHHs, BOCIIUTaHUS U
pa3BUTHs OOyJaroIUXCsl CPEeACTBaMHU y4eOHOro IpeaMeTa, YCTaHaBJIMBAeT 00s3aTeNIbHOE MPEIMETHOE
cojiep)KaHue, MpeaycMaTpUBaeT paclpelesieHue ero o KilaccaM M CTPyKTYpUpOBaHHE IO pasjienaM U
TeMaM MporpaMMbl 110 XHMMHUH, OIpeJeNseT KOJIMYECTBEHHbIE U KAaueCTBEHHBIE XapaKTEPUCTUKU
COZIEp)KaHMs, PEKOMEHIYEeMYIO0 IOCJIEI0BATEIIbHOCTh M3YyYEHHUS XUMHUH C Y4ETOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX CBSA3€H, JIOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEH 00ydaroliuxcs,
OIpeJesieT BO3MOKHOCTH TpeAMeTa JUls peaan3aluyu TpeOOBaHUM K pe3yiabTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOM TPOrpaMMBbl Ha YpPOBHE OCHOBHOTrO oOmIero oOpa3oBaHHs, a Takke TpeOOBaHHWI K
pesynbraTaM OOydeHHMs XMMMM Ha YpOBHE Ilelieil M3ydeHHs! NpeiMeTa U OCHOBHBIX BHJOB y4eOHO-
[I03HABATENILHOMN JIEATEIbHOCTH 00yUaroIIerocs 1o OCBOEHUIO y4eOHOT O COAEPKaHMSL.

3HaHWE XHMHUHU CIYKUT OCHOBOM Ui (OPMHUPOBAHHS MHPOBO33PEHHsSI O00YyYarolerocs, €ro
NPEJCTAaBICHUH O MaTepHaIbHOM €JWHCTBE MHpPA, BAXHYIO pOJb HUIparoT (GopMupyeMmble XUMHEH
MIPEJICTABJICHUS O B3aMMOIIPEBPALICHHUSX SHEPTUH U 00 SBOJIIOLIMY BEIIECTB B IPUPOAE, O MYyTAX PELICHUS
TJI00ATBHBIX MPOOJIEM YCTOWYHBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM, YHEPTETHUECKOM, MUAIEBON U
9KOJIOTHUYECKON 0€30MacHOCTH, POoOIeM 3paBOOXPAHEHHUS.

N3yuenune xumnn:

CIIOCOOCTBYET pean3ali BO3MOXXHOCTEH Uil caMOpa3BUTHS M (POPMUPOBAHUS KYJIbTYPBI JTMUYHOCTH,
e€ o0meit 1 PyHKIIMOHATBLHOW TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMHUPOBAHNE MBIIIUIEHHUS M TBOPYECKUX CIIOCOOHOCTEH 00YJarONINXCsl, HABBIKOB UX
CaMOCTOSITEIbHOM y4eOHOW JeATETbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEIOBATENbCKUX YMEHHH,
HEOOXOIMMBIX KaK B TIOBCEHEBHOMN KHU3HHU, TaK U B MPOPECCHOHATBHON NesITeIbHOCTH;

3HaKOMUT CO CIEHU(HUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAa€T OCHOBBI IEJIOCTHOI'O B3TJsa Ha
€IMHCTBO MPHUPOJBI U YEIOBEKa, SBISETCA OTBETCTBEHHBIM 3TarioM B (OPMHPOBAHUHM ECTECTBEHHO--
HAyYHOH rPaMOTHOCTH 00yYaroIuXcs;

crnocoOcTByeT (HOPMHUPOBAHMUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO--HAYYHBIM 3HAHUSAM, K
MIPUPOJE, K YEIIOBEKY, BHOCHT CBOW BKJIAJl B 3KOJIOTHYECKOe 00pa3oBaHuE 00yUaIOMIUXCS.

JlaHHbple HampaBlieHHs B OOy4eHMH XHMHH OOECIeYMBArOTCA CHenn(UKONW colepikaHus ydeOHOro
npeaMeTa, KOTOPBIHA SBJISETCS MeAarorndecky alanTHPOBAHHBIM OTpakeHHEeM 0a30BOW HAYKH XMMHU Ha
ONpeneNEHHOM 3Tane €€ pa3BUTHUA.

Kypc xumum Ha ypoBHE OCHOBHOTO oOmiero oOpa3oBaHHMs OpPHEHTUPOBAaH Ha OCBOCHHUE
O0YyJarOIMMHCSA CHUCTEMbl TEPBOHAYAIBHBIX TOHATHH XHMHH, OCHOB HEOPraHWYECKOH XHMHUH U
HEKOTOPBIX OTAEIbHBIX 3HAYUMBbIX OHATUN OPTaHUYECKOW XUMHUH.

CTpyKTypa conepkaHus IpOrpaMMbl 110 XUMUHU ¢(HOPMHPOBAaHA HA OCHOBE CHCTEMHOT'0 MOJX0/a K e
n3ydeHuto. CoaepkaHue CKIaAbIBACTCS U3 CUCTEMbI MOHATHH O XMMHUYECKOM 3JIEMEHTE U BELIECTBE U
CUCTEMBbI IOHATUH O XUMHUYECKOH peakiuu. O6e 3TH CUCTEMBI CTPYKTYPHO OpPraHU30BaHbl 110 MPUHLMITY
MOCJIEI0BATENIbHOTO PAa3BUTHSI 3HAHUH HA OCHOBE TEOPETHUYECKUX MPEACTABICHUIN pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJISIPHOI'O YYEHUSI KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa /. 1. MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHUU;

— Y4E€HHUs O CTPOCHUHU aTOMa U XMMHYECKOH CBSI3U;

— MPEICTaBICHUN 00 IEKTPOIUTUICCKON AUCCOLUAINH BEIIECTB B paCTBOpaXx.

Teopernueckne 3HaAHUS pacCMaTPUBAIOTCS HA OCHOBE SMIMPHUYECKU IMOJYYEHHBIX M OCMBICIEHHBIX
(axTOB, pa3BUBAIOTCS TOCIEAOBATEIHLHO OT OJTHOT'O YPOBHS K IPYTOMY, BHINONHSS (QYHKIMH OOBSICHEHUS
U IPOTHO3UPOBAHMS CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH MPaKTUUECKOrO0 MPUMEHEHUs U MOTYy4EHUs
M3y4aeMbIX BEILECTB.

OcBoeHMe MporpamMMbl 10 XMMHUHU CIIOCOOCTBYET (POPMHUPOBAHMIO INPEACTABICHHS O XUMHUYECKOU
COCTABJISIONIEH HAYYHOW KapTUHBI MHUpA B JIOTUKE €€ CUCTEMHOM NPHUPO/bI, LIEHHOCTHOIO OTHOIIEHUS K



Hay4HOMY 3HAHUIO M MeTOJaM I03HaHMs B Hayke. M3ydeHMe XUMHUHM HPOMCXOAUT C IPUBJICUCHUEM
3HAHUN W3 paHee M3YyYeHHBIX y4eOHbIX mpeamMeToB: «Okpyxawomuii Mup», «buonorus. 5—7 xnacce» u
«®Pusuka. 7 Kjacc.

[Ipn u3yyeHUH XUMUU TPOUCXOAUT (POPMUPOBAHKME 3HAHMII OCHOB XMMHUYECKOW HAayKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MIPAKTHUECKON AEATEIIbHOCTH YeIOBeKa U KaK OJHOr0 M3 KOMIIOHEHTOB
MHUPOBOM KyJbTYphl. 3ajada y4eOHOTro IMpeAMeTa COCTOMT B (DOPMHUPOBAHMM CHCTEMBI XHMHYECKHX
3HaHUH — BaXHEHIIUX (AaKTOB, IOHATHH, 3aKOHOB M TEOPETHUYECKUX IOJIOKEHUHM, IOCTYIHBIX
00001IeHN MHUPOBO33PEHUYECKOI'0 XapakTepa, S3blka HAyKd, B IMPUOOIIEHMM K HAay4YHBIM METoJaM
NO3HAHUS TPU M3YYEHUM BELIECTB M XUMMYECKUX peakuuid, B (QOPMUPOBAHHU U pa3BUTHU
[I03HABATEJIbHBIX YMEHHM M UX NMPUMEHEHHM B y4eOHO-IIO3HABATEILHONW U y4eOHO-HCCIIEe0BATEILCKOM
JIeATeIbHOCTH, OCBOEHHM IpaBUJl O€30MacHOro OOpallleHUsl C BEUIECTBAMHU B IIOBCEJTHEBHOM >KU3HHU.
DTOMYy CHOCOOCTBYET BO3MOXHOCTh HCHONb30BaHus o0opynoBanus IlenTtpa Touku pocrta
€CTeCTBEHHO-HAYYHOi HANPABJEHHOCTH BO BpeMs MPOBEIEHUS JAOOPATOPHBIX U MPAKTUYECKUX
paboT, a Tak ke Julsl JOCTHKEHUS TIaHUPYEMBIX MPEJAMETHBIX pe3ynbTaroB. [udposas naboparopus
no xumun  Releon. Kommuekranus: GecripoBoiHOM MyJIbTHIATYUK MO XUMHUU € 4-Ms BCTPANBaEMbIMU
naryukaMu (natuuk pH ¢ nuamazonom u3mepeHus He yxe ueM oT 0 no 14 pH, natumk BbICOKOM
Temmeparypsl (TepMONapHEI) C AMATNa30HOM M3MepeHHs He yxke deM oT -100 go +900°C; marumk
3JIEKTPOIIPOBOJIMMOCTH C Irana3oHoM u3Mepenus e yxxe yeM ot 0 1o 200 mxCwm; ot 0 10 2000mMkCwMm; oT
0 mo 20000MkCwm; maTyuK TeMIepaTyphl MNIATUHOBBIN C MAlla30HOM M3MEpeHus He yxxe uyeMoT -30 g0
+120°C). OtnenbHBIE AATYMKM: JATYHK ONTHYECKOH MIOTHOCTH 525HM  Axcecyapsl: kabem» USB
COCJIMHUTENHBIN, 3apsAaHOe YCTpoiicTBO ¢ kabemem miniUSB, USB Apantep Bluetooth 4.1Low
Enerqy.

Kpatkoe pykoBOJCTBO 1O 3KCIITyaTanuu Mu@poBoit 1adbopatopuun

ITporpamMmmHoOe obecrieuenne

MeTtoamueckue pekomenaanun (40 pabor)

Hoyt6yk(1 mTyka).

M®YV (mpuntep, ckanep,konup)(1 mr.)

[Ipy m3ydeHWn XMMHUW Ha ypOBHE OCHOBHOTO OOMIETO OOpa3OBaHWs BAXKHOE 3HAYCHHUE MPUOOpeNn
TaKue [eJH, KaK:

— (QopMupoBaHHE HHTEUICKTYaJbHO PAa3BUTOM JMYHOCTH, TOTOBOM K €aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHATHIO PEIICHH, CIOCOOHOH aanTHpOBAaThCS K OBICTPO
MEHSFOIIUMCSI YCIIOBUSM JKU3HHU;

— HAIpaBJICHHOCTh O0yYEHHS HA CHCTEMAaTHYECKOe MPHOOLIeHNE 00YJaIOIMXCs K CaMOCTOSTEIbHOM
MI03HABATENILHON NIEATEILHOCTH, HAYYHBIM METOJAaM IO3HAHUs, (POPMHUPYIONIUM MOTHBAIIUIO M PA3BUTHE
CIIOCOOHOCTEN K XUMHH;

— olecrieueHne yCIOBUHM, CIIOCOOCTBYIOIIMX MPHOOPETEHUIO 00yJarOIIMMUCS ONbITa Pa3HOOOpa3HOH
JeATeIbHOCTH, TIO3HAHUS U CAaMOIIO3HAHUS, KJIFOYEBBIX HABBIKOB (KITFOUEBBIX KOMITETCHIUH), UMEIOIINX
YHHUBEpCaJIbHOE 3HAYCHHUE JUIS PA3IUYHBIX BHJIOB JESTEILHOCTH;

— ¢opmupoBanue oOmel (yHKIMOHATBHOM U €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCIIE
YMEHUH OOBSCHATH U OLICHUBATH SIBICHUS OKPYXKAIOIIEr0 MUPA, UCTIONb3Ys 3HAHUS H OIIBIT, TOJyYCHHbIE
pU M3YYCHUH XHMUH, TPUMEHATh WX TPU PEUICHWH MpoOieM B MOBCEAHEBHOW >KU3HU M TPYIOBOU
NeATeIIbHOCTH,

— (QopMupoBaHHe y OOYYalOUIMXCSl TyMaHUCTUYECKUX OTHOIIEHHWH, TOHUMAaHUA UEHHOCTU
XMUMUYECKUX 3HAHHWH JJIs1 BHIPAOOTKM SKOJOTHYECKH LENeco00pa3sHOro MOBEACHUs B OBITY M TPYIOBOU
JEATEIIbHOCTH B LIEJISX COXPAHEHUS CBOETO 3[JOPOBbS M OKPY’KaIOIIEeH IPUPOAHOMN Cpebl;

— pa3BUTHE MOTHBAIIMH K O0YYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO U CaMOBOCITMTAaHHIO HA OCHOBE
YCBOGHHUSI OOILEYETOBEYECKUX IEHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpDY mpoduis u
HaNpPaBJICHHOCTH JaJbHEHIET0 00yYeHHUS.

OOmiee yrcno YacoB, OTBEAEHHBIX U M3yYCHUSI XMMUU HA YPOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus,
coctaBisier 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68 vacoB (2 yaca B
HEJIEIIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUSA

[Ipenmer xumuu. Ponb XUMHUM B KHW3HU YEIOBEKA. XHUMHUS B CUCTEME HayK. Teina u
BemecTBa. Pu3nueckre CBOWCTBA BEHIECTB. ArperarHoe cocrosiuue BemectB. [loHsitue o
METOJIaX MO3HaHUs B XuMuH. YucTeie BemecTBa 1 cMecu. CriocoObl pa3iesieHus CMeceu.

ATOMBI U MOJIEKYJIbl. XHUMHUYECKHE dJeMEHThl. CHMBOJIBI XUMHUYECKHX DJIEMEHTOB.
[IpocThie U cnoXKHBIE BEHIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumudeckas (opmyma. BaleHTHOCTP aTOMOB XHMHUYECKUX 3JEMEHTOB. 3aKOH
MOCTOSTHCTBA cOCTaBa BemecTB. OTHOCUTENbHASI aTOMHAasi Macca. OTHOCUTEbHAS MOJICKY IS pHAs
Macca. MaccoBast 10J1s1 XAMUUYECKOTO 3JIEMEHTA B COCTMHCHUH.

KonnuectBo BemectBa. Monb. MonsipHass macca. B3auMocBsI3b KOJIMYECTBA, MAacChl U
YHUCJIa CTPYKTYPHBIX €IMHUIL BellecTBa. Pacu€Tel mo ¢popMysiaM XUMUUECKUX COSTMHEHUH.

dusznyeckue M XUMUYECKHE SIBJICHHUS. XUMHUYECKas peakius U e€ MpHU3HAKH. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYeCKre ypaBHeHUs. Kiaccupukanus XMMHUECKUX PEaKIIuil
(coenuHeHws, pa3IoKeHUs, 3aMeIeHs], 0OOMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHYECKON TOCYIOM, MpaBmwiaMi palbOThl B JIaOOpaTOpHH M MpUEMaMHu
oOpareHus ¢ J1abopaTOpHBIM OOOPYIOBAHWEM, M3YUYCHHE U ONMUCAaHWE (DU3NYECKUX CBOMCTB
00pa3IoB HEOPTaHNYECKUX BEIIECTB, HAOMIOAeHUE (PU3NYECKUX (TUIaBICHUE BOCKA, TasTHUE JIb]IA,
pacThpaHue caxapa B CTYNKE, KATIEHUE U KOHJEHCAIUs BOJbI) U XUMHUUYECKUX (FOpEHUE CBEYH,
MPOKaJTUBAHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOM) sIBJICHUH, HaOI0IeHNE
W ONHCAaHME TMPU3HAKOB TMPOTEKaHMS] XUMHUYECKHX peakiuil (pas3jiokeHue caxapa,
B3aMMOJICHICTBHE CEPHOM KUCIIOTHI C XJIOPUIIOM Oapus, pasnokeHue ruapokcuaa meau (I1) mpu
HarpeBaHWHU, B3aUMOJCHCTBUE >kene3a ¢ pacTBopoMm coiu meau (ll), m3ydeHme cmocoOoB
paszenieHuss CMeceil: ¢ TMOMOIIbI0 MarHuTa, (UIbTpPOBaHUE, BbINApUBAHUE, AUCTUIUIALUA,
xpomatorpadus, MpOBeIEHHWE OUYUCTKA MOBAPEHHOM COJM, HaONIOJICHUE U OINHCAaHUE
pEe3yNbTaTOB MPOBEACHUS OIbITa, HIUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MacChl, CO3JaHHe
Mozenel MOJIeKy (IapoCTEPIKHEBBIX).

BaxHeiinue npeacTraBuTe/ M HEOPraHUYeCKUX BellecTB

Bo3nyx — cmech razos. CoctraB Bo3ayxa. Kuciopon — siaeMeHT M MPOCTOE BEIIECTBO.
Haxoxpaenue kuciopoja B npupoje, Gu3nyecKkue U XMMHUECKHUEe CBOMCTBA (peakuuu TOPeHHUs).
Oxcunpl. [lpumenenue xucnopoma. CrnocoObl MONydeHHUs KUCIOpoJa B JlabopaTopuu U
npoMelieHHocTu. KpyroBopot kucnopoaa B mpupone. O30H — auioTpomHas MoaudUKanus
KHCTIOpO/Ia.

TemmoBoit 3¢h(dekT XUMHUECKON peakluH, TEPMOXUMHUYECKUE YPaBHEHHS, SK30- U
SHAOTEPMHUUYECKUE peaKUuH. TOMIUBO: Yrojdb M MeETaH. 3arps3HEHHE BO3/yXa, YCUJIICHHE
MApHUKOBOTO P deKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bomopon — »snemeHT M mpocroe BemecTBo. HaxokneHue Boxopoja B MPUPOJE,
(buznuecKkrue U XMMUYECKHE CBOWCTBA, IPUMEHEHHUE, CIIOCOOBI MmotyueHus. KuciaoTs! u conu.

MonsipHblil 00bEM ra3oB. Pacu€Tsl 10 XUMHUUECKUM YpaBHEHHSIM.

®usnyeckue cBoMcTBa Boabl. Boma kak pactBopurens. PactBopel. HacelieHHblie u
HEHACBHIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BellecTB B Boje. MaccoBasi J0Jsi BEUIECTBa B
pactBope. XumMudeckue cBOWcTBa BOJbl. OcHOBaHUs. Poiib pacTBOPOB B MPUPOJE U B JKU3HU



yenoBeka. KpyroBopoT BOJibI B mpupoje. 3arps3HeHUe MNPUPOJHbIX BojA. OxpaHa M OYHCTKA
MIPUPOTHBIX BOJI.

Knaccudukanuss Heopranmdecknx coeaumHeHuid. Oxcunpl. Kimaccudukanus OKCHIOB:
cojieoOpa3ymomie (0OCHOBHBIC, KHCIOTHBIE, aM(oTepHbIe) U HeconeoOpa3zyrone. Homenknarypa
okcu10B. DU3NUECKUe U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydyeHne okcuaoB.

OcHoBanms. Krnaccuduraruss OCHOBaHMIA: WIETOYM M HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknarypa ocHoBanmil. ®Pu3MuUecKMe M XUMHUYECKHE CBOMCTBAa OCHOBaHMW. [lomydeHue
OCHOBAHMM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciot. @U3NYecKrue U XUMHUYSCKUE
cBoiicTBa KuCIOT. P akruBHoctu MmetauioB H. H. bekerosa. [lonyuenne Kucior.

Comu. Homenxknarypa coneil. ®usznueckue U XUMU4ecKue cBoicTBa coseil. [lomyueHue
COJIEH.

I'eneTuyeckas CBsI3b MKy KJIaCCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE ONpPEJIEJIEHNE COJIEpKaHus KUCIOpoJia B BO3YyXe, MMOIydYeHue, cOOMpaHue,
pacro3HaBaHUE W HM3yYEHHWE CBOMCTB KHUCJIOPOJa, HAOIIOJEHUE B3aWMOJICHCTBUSI BEIIECTB C
KHCJIOPOJIOM M YCJIOBHS BO3HMKHOBEHHUS W TMPEKpaIIeHUs TOpeHUs (Moxkapa), 03HAKOMIICHHUE C
oOpasraMu OKCHJIOB W OIMCAHWE WX CBOWMCTB, MOJy4eHHE, cOoOWpaHue, pacro3HaBaHHE U
H3yYeHHe CBOWCTB BOJOpoaa (ropeHwe), B3amMmojeiicTBue Bojopoga ¢ okcugom wmean (I1)
(BO3MOXHO HMCIOJIb30BAaHWE BHUIEOMATEPHAJIOB), HaOMIOACHHE 00pa3IlOB BEIIECTB KOJIMUYECTBOM
1 Mousb, UccneqoBaHUE OCOOEHHOCTEH PACTBOPEHUsS BEIIECTB C Pa3IMIHOM PacCTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHON MACCOBOM JI0JI€ pacTBOPEHHOIO BENIECTBA,
B3aMMO/JICHICTBUE BOABI C MeTalylaMH (HaTpueM M KajbleM) (BO3MOXKHO HCIOJIb30BaHUE
BHJIEOMATEPHUAJIOB), MCCIIEOBaHHE OOpa3l[0B HEOPraHMYECKUX BELIECTB Pa3IMYHBIX KJIACCOB,
HaOJI0/IeHNEe W3MEHEHMsI OKPACKH WHIMKATOPOB B PACTBOPAX KHUCIOT W IIENOYEH, H3ydeHHE
B3auMojeiicTBus okcuna meau (ll) ¢ pactBopoMm cepHO#l KHCIOTHI, KHUCIOT C METaJlJlaMH,
peakuuii HeWTpaau3aluM, IOJYyYeHHE HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJIHOTO
MeTajula IPyruM U3 pacTBOpa COJIM, PEIICHHE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelmue
KJIACChl HEOPraHUYECKUX COCTUHEHUID.

Iepuonuyeckuii 3akoH u Ilepumoaunyeckasi cucrema xumu4deckux jiementos /. U.
MenpgesieeBa. Ctpoenne aToMOB. XMMH4YeCKas cBA3b. OKHUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBpie mMOMBITKM KJIACCU(UKALKUKM XUMHYECKUX dleMeHToB. [loHsTHe o rpymmax
CXOJHBIX AJIEMEHTOB (ILI€JIOYHBIE U IIETOYHO3EMENIbHBIE METAJUIbI, TAIOTeHbl, HHEPTHBIE Ta3bl).
DneMeHTHI, KOTOpbIe 00pa3yoT aM(pOTepHbIE OKCUABI U THIPOKCUJIBL.

Ilepuomnueckuit 3akoH. llepuomnueckass cucremMa xumuueckux osnemeHtoB [ U.
MenneneeBa. KopoTkomepuonnas u anuHHonepuogHas ¢opmel [leprogudeckoid CUCTEMBI
xumuueckux aieMeHToB J[. M. MenneneeBa. Ilepuonsr u rpynmbsl. DuU3nuecKuid CMBICH
MOPSAAKOBOTO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI JJIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX sdAnep. HM3otombl. nextpoHsl. CrpoeHHue
AIIEKTPOHHBIX 000J0YEK aTOMOB MepBbIX 20 XUMUYECKUX dNIeMeHTOB [leproaudeckoii CUCTEMbI
J. W. MenneneeBa. XapaKTepUCTHKAa XHWMHUYECKOTO SJIEMEHTa IO €ro IOJIOKEHUIO B
ITepunoaunueckoii cucreme . . Menzeneesa.

3aKOHOMEPHOCTH U3MEHEHHUS paauyca aTOMOB XUMHUUYECKHUX JI€MEHTOB, METAJUTMYECKUX U
HEMETAJUTMYECKUX CBOMCTB MO IPYIIaM U MEePUOAAM.



3nauenue [lepuoanyeckoro 3akona u Ileproguyeckoit cCUCTEMbl XUMHUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHA HayKku U npaktuku. J[. M. MenneneeB — yd€HbIN U IpaKJaHUH.

Xumuueckas CBSI3b. KoBanenrtnas (nonstpHast u HETOJIsIpHAST) CBSI3b.
DNEeKTPOOTPULIATENILHOCTh XUMUYECKUX 31eMeHTOB. MloHHas! CBS3b.

Crenenp  okucieHus. OKHUCIUTEIBHO--BOCCTAHOBUTENbHBIE — peakiuu. [Iporecchb
OKHUCIICHUS U BOCCTAaHOBJICHUS. OKUCITUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

M3y4YeHHE OOpa3IOB BEIICCTB METAUIOB M HEMETaIOB, B3aUMOJICHCTBUE THIPOKCHIA
[IMHKA C PAacTBOpAaMHU KHUCJIOT M IIEJI0YEH, MPOBEICHUE OIBITOB, WITIOCTPUPYIOMINX MPUMEPHI
OKHCITUTEIHHO-BOCCTAHOBUTEIILHBIX PEAKIIMi (TOpeHre, peakiiuy pa3ioKeHHsI, COSTUHEHU).

Meostcnpeomemmnuoie ceasu

Peanuzarust MeXnpeAMETHBIX CBSA3EH NPH M3y4YEHUH XMMHUH B 8 KJIACCE OCYIIECTBIIACTCS
Yepe3 HCIOJb30BaHME KaK OOIIUX EeCTECTBEHHO--HAYYHBIX TOHSATHH, Tak U TIOHSITHH,
SIBJISTIOLIIAXCSI CACTEMHBIMH JIJIs1 OTACIIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIHUKJIA.

OO0mue ecTecTBEHHO--HAyYHbIE TOHITHUS: HAy4YHBIM (DaKT, THUIOTE3a, TEOpHs, 3aKOH,
aHalnW3,  CHHTE3,  Kiaccuukanus,  MEePUOJUIHOCTh,  HAOTIOJEHUE,  DKCIEPUMEHT,
MO/IETUPOBAHNE, U3MEPEHHE, MOJIENb, SIBJICHUE.

dusmka: Marepus, arToMm, DOJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHUJI, W30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJA, JJICKTPUYECKUIN 3apsij, BEIIEeCTBO, Telo, O0BEM, arperatHoe
COCTOSIHME BEIIECTBa, a3, (U3WYECKHE BEIMYHMHBI, CIMHUIBI W3MEPEHUs, KOCMOC, TUIAHETHI,
383151, ComHIIE.

buonorus: ¢potocunres, npixanue, ouocdepa.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE TIOPOJBI, IOJIE3HbBIE
HCKOIaeMbI€, TOILIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYeCKasi peaKIusi

[lepuonuueckuii 3akoH. Ilepuomuueckass cucrema Xxumudeckux »diementoB . U.
MenneneeBa. CrpoeHue aroMoB. 3aKOHOMEPHOCTHM B HW3MEHEHHH CBONCTB XHUMHYECKHX
AJIEMEHTOB TMEPBBIX TPEX MEPUOAOB, Kallus, KalblUsi U HUX COCIUHEHUN B COOTBETCTBUU C
MOJIOKEHHUEM 3JIeMeHTOB B [leprnoanueckoii cucteme U CTPOCHUEM HX aTOMOB.

CrpoeHue BemiecTBa: BHJbI XUMHUYECKOW CBS3U. THUIMBI KPUCTAJUIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBAa OT THIA KPHUCTAUIMYECKOW PEHmETKH W BHJIA XUMHYECKOU
CBSI3H.

Knaccudukanuss v HOMEHKIATypa HEOPraHMYECKUX BEIIEeCTB. XHUMHUYECKHE CBOWMCTBA
BEIIECTB, OTHOCSIINXCS K Pa3IUYHBIM KJacCaM HEOPraHMYeCKHX COEAMHEHUN, FeHeTHuYecKas
CBSI3b HEOPraHUYECKHX BEIIECTB.

Knaccudukanus XMMHUYECKUX pPeakIuil MO pa3lIWYHbIM MpHU3HAKaM (M0 YKCIY U COCTaBY
YYaCTBYIOIIMX B PEaKIUU BEIIECTB, MO TEmIoBOMY 3(hdexTy, mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHIO KaTalu3aropa). JDK30- U
SHIOTEPMHUUYECKHUE PEAKIINU, TEPMOXUMUYECKNE YPABHEHUSI.

[Tonsitne o ckopoctu xuMuyeckoil peakuuu. [lonarue o6 oOpaTUMBIX M HEOOPATUMBIX
XUMUYECKUX peakuusx. [IoHsATHE O TOMOTreHHBIX M TeTeporeHHbIX peakuusax. [lonarue o
karanuze. [loHATHEe O XuUMHUEeCKOM paBHOBecHMH. DaKTOphl, BIMSIOUME HAa CKOPOCTh
XUMUYECKON PEaKIUU U MOJI0KEHUE XUMUUECKOTO PaBHOBECHSL.



OKHCANTENBHO-BOCCTAHOBUTEBHBIE PEAKIMM, 3JIEKTPOHHBIM OalaHC OKUCIMTEIBHO-
BOCCTaHOBUTEIbHON peakunu. CoCTaBiI€HHE YPAaBHEHHM OKHCIHUTEIbHO--BOCCTAHOBUTEIIBHBIX
peaKiuii ¢ UCIOJIb30BAaHHUEM METOA IEKTPOHHOTo OanaHca.

Teopust 3MEKTPOIUTUYECKON TUCCOLMALNU. DIIEKTPOJIUTHI U HEINEKTpoIuThl. KaTnonsl,
aHUOHBI. MeXaHHM3M JHCCOIMALIMM BEUIECTB C pPa3jIMYHbIMM BHJIAMU XUMUYECKOM CBS3H.
Crenens aucconpanv. CUIIbHBIE U CJ1A0BIE AIEKTPOJIUTHI.

Peakuuu moHHOro oO6MeHa. YciaoBHs MPOTEKaHUs pEeaKkLUUid MOHHOTO OOMEHA, MOJIHbIE U
COKpallEHHbIE MOHHBIE ypaBHEHHs peakuuil. CBOICTBa KUCIIOT, OCHOBaHMM M COJEH B CBETE
MIPEJICTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peakUuud Ha HOHBL
[TonsiTHE O TUAPOIU3E COJICH.

Xumuueckuil IKcnepumenm:

03HAaKOMJICHHE C MOJEISMHU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BELIECTB —
METaJJIOB M HEMeTauloB (TpaduTa M ainMasa), CIOXKHBIX BELIECTB (XJIOpUAAa HaTpHs),
UCCIIEIOBAaHUE 3aBUCHUMOCTH CKOPOCTH XMMMUYECKON pEeakIUu OT BO3JAEHUCTBUS PpPa3IUYHbIX
(akTOpOB, HCCIEIOBAaHUE 3JIEKTPONPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLEcca AUCCOLUALMU
KHUCJIOT, Imejoyedl U cojieil (BO3MOKHO HCIIOJIb30BaHHE BHUJEO MaTepuasoB), IMPOBEIEHUE
OTIBITOB, WITIOCTPUPYIOLUIUX MPU3HAKU MPOTEKAHUs peakluid MOHHOro oOMeHa (oOpa3oBaHue
ocaJlka, BblJelIeHWe Tra3a, oOpa3oBaHUE BOJbI), OIBITOB, WUIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (ropeHue, peakiuu pa3iokKeHHs, COEAMHEHHUS),
pacrno3HaBaHHe HEOPraHMYECKUX BELIECTB C IMOMOIIBIO KAaYECTBEHHBIX PEAKIMil Ha HOHBI,
pelIeHre SKCIIEPUMEHTAIBHBIX 3aa4.

HemeraJuibl M MX COeIUHEHHA

OOmiast xapakTepucThka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTE€pPHbIE
creneHd okucieHuss. CrtpoeHue M (U3MYECKHUE CBOMCTBA IMPOCTBHIX BELIECTB — TaJIOTE€HOB.
XWMHUYECKHE CBOMCTBA Ha MpHUMeEpe XJopa (B3aMMOACHCTBHE C MeETaLIaMH, HEMETaUlaMH,
menouamu).  XuopoBosopond. ConsHas —KHCIOTa, XUMHUYECKHE CBOWCTBA, TOJy4YCHHE,
npuMeHeHue. [leiicTBre Xjopa U XJI0poBOJOPOIa Ha OPraHu3M YeloBeKa. BaxkHelue Xaopuasl
U X HAaXO0XICHHUE B IIPUPOJIE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTtpoeHue M (pu3HyYecKue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOpOAa U cepbl. AJUIOTPONHbIE MOIU(HKALMU KUCIOpOJa U cepbl. XUMHUYECKUE CBOMCTBA
ceppl. CepoBoJOpoJ, CTpoeHue, (U3NYEeCKHe M XUMHUYecKue cBoilcTBa. OKCHIBl cepbl Kak
IPEJCTaBUTENIN KUCJIOTHBIX OKCHJIOB. CepHas KUCIIOTa, (U3UYECKUE M XMMHUYECKHE CBOWMCTBA
(oOmme kak MpeacTaBUTENs Kiacca KUCIOT M creuudpuueckue). XHUMUYECKHE PEaKIUH,
JeKale B OCHOBE IPOMBILIUIEHHOIO CIoco0a MOIydeHUs cepHOM kucioTel. [IpuMeneHue
cepHOi kucaoThl. CoaM CepHOI KUCIOThI, KAUECTBEHHAs peaklus Ha cyiabdaT-uoH. Haxoxnenue
ceppl M €€ COENMHEHUH B mpupoae. XHMHMUYECKOE 3arps3HEHUE OKpYXKalollel Ccpelsl
COEJIMHEHUSIMH Cepbl (KHCIOTHBIE NOXAM, 3arps3HEHUE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmas xapakTepucTuka 531eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHS AaTOMOB,
XapakTepHble CTENEeHM OKHCICHUsA. A30T, pacHpoCTpaHeHHWEe B Hpupoje, Qusnueckue u
XUMUYeckue cBoicTBa. KpyroBopoT a3ora B mpupoje. AMMHAK, ero GU3NUYECKUe U XUMUUECKUE
CBOICTBA, MoyyueHue U npuMeHnenue. Conn aMMOHUS, UX (pu3nyecKkre U XMMUYECKHe CBOMCTBA,
npuMeHeHne. KauecTBeHHas peakuusi Ha MOHBI aMMOHHUSA. A30THas KUCIIOTa, €€ IOJIy4EHUE,
¢u3nyeckue M XMMUYECKHE CBOMCTBAa (0OLIMEe Kak TNpeACTaBUTENs Kiacca KUCIOT U
cneuupuyeckue). Vcnonap3oBaHue HUTPATOB M COJEM aMMOHHUS B KauyecTBE MMHEPAJIbHBIX



ynoopeHuii. XuMHUECKOE 3arps3HEHUE OKPYKAIOIICH Cpebl COSAMHCHUSIMH a30Ta (KHUCIOTHBIE
JOX/IW, 3arps3HEHHE BO3AyXa, MOYBBI M BOA0OEMOB). Pochop, amnorponHble MoAUDUKAIUU
dochopa, duznueckne u xummuueckue cpoiicta. Oxcun docdopa (V) u dochopnas kucnora,
¢u3nyeckue M XMMHYECKHE CBOICTBa, mosyueHue. lcmosnp3oBanue ¢ochaToB B KauecTBe
MUHEPaAJIbHBIX YIOOPEHUH.

OO6mas xapakrepuctuka 31eMeHTOB |VA-rpynnbel. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapaKTepHbIE CTENECHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(HUKAIINN, PACTIPOCTPAHEHHE B
npupoie, pu3nvecKkre U XUMHUIECKHE CBOMCTBA. AncopOmmsi. KpyroBoport yriepoaa B Mpupoe.
Oxcunsl yriaepona, ux (GU3NYECKUE U XUMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIC OPraHU3MBI,
MOJIyYeHHE U NPUMEHEHHE. DKOJOrMYeCKue MpoOiieMbl, CBs3aHHbIe ¢ okcuaoM yriaepoaa (1V),
TUI0TEe3a I100aJbHOrO0 MOTEIUIEHHs KIIMMaTa, MapHUKOBBIM 3¢ddexr. YronpHas kuciora u eé
conM, WX (pU3MUECKHMe W XMMHYECKHE CBOMCTBA, MOJy4YeHHWE M TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-woHbl. Mcnonp3oBanue  kapOoOHaTOB B OBITY, MEIUIMHE,
MIPOMBIIIIJIEHHOCTH M CEJIbCKOM XO3SHMCTBE.

[lepBoHauanbHble TOHATUS 00 OPraHWYECKUX BELIECTBAX KaK O COECIUHEHMSX yIiepoja
(MeraH, oTaH, OSTWUJIEH, AalleTWJIEH, JTaHOJ, IJHMIEpPUH, YyKcycHass Kkuciorta). Ilpuponnsie
WCTOYHUKU YTJIE€BOAOPOJOB (Yrojib, MPHUPOJAHBIM Ta3, HEPTh), MPOAYKTHl HX MepepadOTKH
(6eH3uH), UX POJIb B OBITY U MPOMBIIIIIEHHOCTH. [IoHATHE O OMOJIOTHYECKH Ba)KHBIX BEIIECTBAX:
KUpax, Oenkax, yrieBoJax — W HMX pOJIM B KU3HU ueloBeKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPTaHMUECKUX COCTHHEHUH.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMICTBa, MOJY4YeHHE M MpPHUMEHEHHE.
Coemunenus kpemHusi B mpupone. OOmue mnpexacrabienus o6 oxcume kpemuus (1V) wu
KpeMHHEeBO# kucioTe. CHIIMKATHI, UX UCIIOJIb30BaHUE B OBITY, B TPOMBIIINICHHOCTH. BaxkHelme
CTPOMTENIbHBIE MaTepHallbl: KepaMHuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eroH. I[IpoGiemsl
0€30MacHOTO UCMOJIb30BAaHUS CTPOUTEIBHBIX MAaTEPHAIOB B TIOBCETHEBHOM KU3HHU.

Xumuueckuil IKcnepumenm:

n3ydyeHue oO0pas3lOB HEOPTaHMYECKHX BEIIECTB, CBOMCTB COJITHOM KHCIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-UOHBI U HAOIIOJCHHE MPU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpaxaromue (u3nyecKue U XUMHUYECKHE CBOMCTBA rajoreHOB U MX COEIUHEHHH (BO3MOKHO
UCI0JIb30BAHME BHUICOMATEPHUANIOB), O3HAKOMIIEHHE C 00pasllaMH XJIOPUIOB (TaJIOTeHUIOB),
O3HaKOMJIEHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMU (BO3MOXXHO HCHOJIb30BaHHE
BHUJIEOMATEpUANIOB), HAOMIOJeHHE Tmpolecca OO0yriMBaHMs  caxapa MOJA  JAeHCTBUEM
KOHLIEHTPUPOBAHHON CEPHOM KUCIOTHI, M3yYeHHE XUMUYECKHX CBOWCTB pa30aBICHHON CEpHOI
KHUCTIOTHI, TIPOBEJICHHE KAa4eCTBEHHOU peakuuu Ha cynb(arT-uoH W HaONIIoeHuE IMpH3HaKa eé
MPOTEKAaHUs, O3HAKOMJICHHE ¢ (PU3MYEeCKHMMH CBOWCTBaMHU a30Ta, (pocdhopa W UX COEOUHEHMIA
(BO3MOKHO HCIIOJIB30BaHKUE BHACOMATEPUAIOB), 00pa3iaMu a30THBIX U PochOpHBIX ya0OpeHui,
MoJIyueHue, coOMpaHue, pacrno3HaBaHUE M U3YYEHHE CBONCTB aMMHaka, IPOBEICHUE
KaueCTBEHHBIX peakuuid Ha HOH aMMOHUA U ¢ocdar-uOH M H3YYEHHE MPHU3HAKOB UX
MIPOTEKaHMsI, B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOW A30THOM KHCIOTHI C MEAbI0 (BO3MOXHO
UCIOJb30BAHNE BUAEOMATEPHUAJIOB), M3y4E€HHE MOJeNell KpPUCTAIMUECKUX PEIETOK anMasa,
rpaputa, QyiepeHa, O3HAKOMJIEHHE C HPOLECCOM aJCcOpOIMM PACTBOPEHHBIX BEIIECTB
aKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM IPOTUBOTa3a, MoJydeHue, cooupaHue, pacro3HaBaHue
U U3y4eHHE CBOMCTB YIJIEKHCIIOTO ra3a, MpOBEJCHHE KAaueCTBEHHBIX peakluil Ha kapOOHAT U
CHJIMKAT-MOHBl M M3y4YeHHWE INPU3HAKOB UX IMPOTEKaHMs, O3HAKOMJIEHHE C TMPOJyKIUeH
CHJIMKQTHOM HPOMBIIIJICHHOCTH, PEIICHNEe SKCIEepUMEHTANbHBIX 337a4 1Mo Teme «Baxneiue
HEMETaJUIbl U UX COCTUHEHUSD.



MeTaJuibl M X COEIMHEHUS

OOmasi xapakTepuCTUKa XHMHUYECKUX DJJEMEHTOB — META/UIOB Ha OCHOBAaHWHM WX
noJioxkeHnud B [lepuoanueckoi cucreMe xumuueckux aiemeHToB . . MenzeneeBa u crpoeHus
atomoB. CTpoeHue MeTauioB. MerayuiMueckass CBS3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. DJIEKTPOXUMUYECKUN psAJl HapsHKeHUH MeTauioB. DU3MYECKHEe U XUMHUYECKHE
cBoiicTBa MeTauioB. OOIMe crnocoObl MojiydeHusi MeTayuioB. [loHsATHE O KOPPO3UU METAILIOB,
OCHOBHBIE CIIOCOOBI 3aIIUTHI KX OT KOppo3uu. CruiaBsl (CTajdb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
WX MPUMEHEHUE B OBITY M POMBIIILICHHOCTH.

[[lerounble MeTasuIbL: TIOJI0KEeHUE B [leproinueckoi cucTeMe XUMUYECKHUX 3JIEMEHTOB /1.
N. MenneneeBa, cTpoeHHE MX aTOMOB, HaXOXJeHUE B npupoje. OU3NUecKue U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kanus). OKCUIbI U TUIPOKCUIBI HATpUsl U Kanus. [IpuMmeHeHune
IIEJTOYHBIX METAJJIOB M UX COCTUHECHHIA.

[[leroyHO3EMENBHBIE METAIBI MAarHUM W KalblUMil: moJioxkeHue B [lepuoanyeckoit
cucreme xumuyeckux sneMmeHToB J[. M. MeHneneeBa, CTpO€HUE UX aTOMOB, HAaXOXICHHE B
npupoae. Ou3znyeckue U XMMUYECKHE CBOMCTBA MarHusl U KaJblusa. BakHeillue coenrHeHus
Kanpus (OKCHUJI, TUAPOKCU, coyn). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHEHUSI.

AmoMuHM: TosiokeHue B Ilepmonnueckoil cucrteMe XUMUYECKHX 3ieMeHToB J[. M.
MenpeneeBa, CTpOCHHE aTOMa, HaXOXKJAeHHE B mpupoje. Ousznueckne u XUMHYECKHE CBONCTBA
ATIOMUHUS. AMQOTEpPHBIE CBOMCTBA OKCHA M TUIPOKCHUIA ATTFOMUHUS.

Kenezo: mnonoxenue B Ilepuoanueckort cucrteme xumuyeckux isnementoB [l .
MenpeneeBa, CTpOCHHE aToOMa, HaxoXJIeHHue B mpupoje. Pusnyeckue U XUMHUYECKHUE CBOWCTBA
xkene3a. Okcuabl, ruapokcuasl U conu xene3a (I1) m sxemesa (11l), ux cocras, cBolicTBa u
MOJTy4YECHHE.

Xumuueckuil IKCnepumenm:

O3HaKOMJICHHE C O00pa3llaMl METa/lIoB M CIUIaBOB, MX (U3UYECKUMH CBOWCTBAMHU,
W3Y4YEHHE pEe3yJbTaTOB KOPPO3WH METAUIOB (BO3MOKHO HCIOJIb30BAaHUE BUIEOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCUAA KalbIMs U HATPUS C BOJIOH (BO3MOYXHO MCHOJIb30BAaHUE
BUJICOMATEPUANIOB), HCCJIEOBAHHE CBOMCTB KECTKOW BOJBI, MpOIlEccCa TOPEHUS JKele3a B
KUcIopoae  (BO3MOXHO  KCIOJb30BaHHE  BUAECOMATEPHUAOB), IMPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, KajblHs, alFOMUHUS, LUWHKA, *kene3a (I1) u xenesza
(1), memu (11), HabaromeHne W OMKCAHUE MPOLIECCOB OKPALIMBAHUS IITAMEHH MOHAMH HATPHS,
KaJusl U Kanblus (BO3MOXHO HCIOJIb30BaHUE BUAEOMATEpUasIOB), UCCIEIOBaHIE aM(OTEPHBIX
CBOMCTB THJIPOKCUJIA aJTIOMHHUS U THIPOKCUA LIMHKA, PEIICHUE SKCIIEPUMEHTAIIbHBIX 3aJa4 110
TeMme «BaxkHelne MeTajlyibl U UX COETUHEHUSD.

X¥MHUA U OKpYKaIIas cpena

BemectBa n matepuainsl B OBCEJHEBHOW KU3HU YellOBeKa. be3zomacHoe MCHOJb30BaHUE
BEIIECTB M XUMHUYECKUX peakuuii B ObITy. IlepBas momMomib Npu XUMHUYECKUX OXKOrax u
OTpPABJICHUSIX.

XUMHYeCcKoe 3arpsi3HEHHE OKpYyKarolel cpebl (MpeaenbHas JOMycTUMasi KOHIIEHTpaIus
BemecTs, nanee — [1JIK). Ponb xuMuu B penieHuu 5K0JI0THIECKUX PoOIeM.

Xumuueckuii IKcnepumenm:

M3y4eHrne 00pa3lioB MaTepuasoB (CTEKIIO, CILIAaBbl METAJIIOB, MOJIMMEPHBIE MAaTEPUATIBI).

Mescnpeomemmuoie céazu

Peanuzaius MexnpeaAMETHBIX CBA3EH NMPU M3YYEHUHM XMMUH B 9 Kilacce OCYyILECTBIIAETCS
yepe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX TIOHATUN, TaK U TOHSTHH,
SIBJISIFOLLIMXCSI CACTEMHBIMH IS OTAEJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO LUKIIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3, CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAONMIOACHUE,  DKCIIEPUMEHT,
MO/ICIIUPOBAHUE, U3MEPEHUE, MOJICIIb, SIBICHUE, TAPHUKOBBIN 2(P(PeKT, TEeXHOIOTHS, MAaTEpUAIIBI.

@dwusmuka: Marepus, aToM, O3JEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIHA, H30TOIbI,
pPaaMOaKTUBHOCTb, MOJIEKYNA, OJJEKTPUUYECKUH 3apsl, IPOBOJHHUKH, IOJIYIIPOBOJHUKH,
TMAJIEKTPUKH, (POTODIIEMEHT, BEIIECTBO, TEJNO, 00bEM, arperaTHoe COCTOSIHME BEIIECTBa, ras,
pacTBOp, pPacTBOPHUMOCTb, KpUCTAJUIMYECKas pEHIETKA, CIUIaBbl, (U3WYECKHE BEIWYHHBL,
€IMHHULIBI U3MEPEHUS, KOCMUYECKOE IIPOCTPAHCTBO, IIaHEThI, 3BE3/1b1, CoJIHIIE.

Bbuonorus: ¢otocunTes, npixanue, O6wocdepa, 3KOCHUCTEMa, MHUHEpaJIbHBIE YI0OpEHUs,
MHUKPO3JIEMEHTBI, MaKpPOAJIEMEHTBI, MMTATEJIbHbIE BELIECTBA.

l'eorpadusa: armocdepa, ruapochepa, MuHEpadbl, TOpPHbIE TIOPOJBI, TOJE3HbBIE
HCKOIIa€MBbI€, TOIIJINBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHS IPOrPaMMbl OCHOBHOTO 00IIero o0Opa3oBaHUs
JOCTHUTAIOTCS B X0/i¢ OOYUCHHSI XMMHUU B €AMHCTBE Y4eOHOM M BOCIHMTATEIBHOW JICATEIBHOCTH B
COOTBETCTBUM C  TPAJAUIMOHHBIMH  POCCHHCKUMH  COLMOKYJIbTYPHBIMH M  JyXOBHO-
HPaBCTBCHHBIMH I[CHHOCTSIMH, IPUHSATHIMH B OOIIECTBE MpPAaBWJIAMH M HOPMaMH MOBEACHUS U
CIIOCOOCTBYIOT ITPOLIECCAM CaAMOTIO3HAHMS, CAMOPA3BUTHS M COIIMATU3ALNH O0YJarOIIHXCS.

JIMYHOCTHBIC pE3yNIbTaThl OTPAKAKT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
CHCTEMO} MO3MTHBHBIX [IEHHOCTHBIX OPUCHTAIMH M PACIIUPEHHE OMbITA JCSITEIbHOCTH Ha €&
OCHOBE, B TOM YHCJIE B YaCTH:

1) NaTpHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYYHOMY
HACJICIMI0, TOHUMAHUS 3HAYCHHs] XMMHUYECKOW HAayKH B JKM3HHM COBPEMEHHOIO OOIIeCTBa,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOW MH(OpMAIUel O MEepPeIOBbIX TOCTHKCHUAX M OTKPBITHUIX
MHUPOBOI U OTEUYECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOWCTBE
MUpa 1 oOLIeCTBa;

2) rpaIaHCKOT0 BOCIIUTAHMS:

NPE/CTABICHUS O COIMANBHBIX HOpPMax M TpaBHJIaX MEKIMYHOCTHBIX OTHOIICHHH B
KOJUIGKTUBE,  KOMMYHHMKATHBHOH  KOMIIETEHTHOCTH B OOIIECTBEHHO  MOJIC3HOM,
y4eOHO-HCCIIeIOBATENILCKOM, TBOPYECKOM M JPYIMX BHAAX JEATCIBHOCTH, TOTOBHOCTH K
Pa3HO00OpPa3HON COBMECTHOM NEATEIPHOCTH MPH BHINOJHEHHN Y4eOHBIX, TO3HABATEIBHbIX 3324,
BBINIOJTHCHUM XUMHYECKHX O3KCIHEPHMEHTOB, CO3JaHMHM Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aMOIIOHUMAaHHIO ¥ B3aHMMOIIOMOIIM B MPOLECCe ATOHW Y4eOHOW NesTeNbHOCTH, TOTOBHOCTU
OLICHUBATh CBOE IOBEJCHHE M IOCTYIIKA CBOHMX TOBAapHIICH C IO3WIUH HPABCTBEHHBIX WU
HPABOBBIX HOPM C YU4ETOM OCO3HAHUS MOCIIEACTBHI TOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMS:

MHPOBO33PCHYECKHE  IPEACTABICHHS O  BEIIECTBE M  XMMHYECKOH  peakuuw,
COOTBETCTBYIOIINE COBPEMECHHOMY YPOBHIO Pa3BHUTHS HAYKH U COCTABIISIOIIUE OCHOBY IS
NOHMMAHUSl  CYIIHOCTH HAay4HOH  KapTHHBI ~MHpa, MPEICTaBICHUs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aUMOCBS3SX YENIOBEKA C MPHPOIHOU CPENod, O POJIH
XUMHH B TO3HAHUH ITUX 3aKOHOMEPHOCTEH;

MO3HABATEIIbHBIC MOTHBBI, HAIPABICHHBIC HA IIOJyYCHHE HOBBIX 3HAHUI 10 XHUMHH,
HEOOXOMMMbIe Ul OOBSCHEHHs HAOIIOJAeMbIX MPOLIECCOB U SIBJICHUIA, [MO3HABATENIBHOIA,
UH()OPMAIIMOHHON ¥ YUTATEIBCKON KYJIBTYPBI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIILHOM PabOThI
C Y4eOHBIMHM TEKCTaMH, CIPABOYHOM JIUTEPATYpOH, MOCTYIHBIMH TEXHUYECKHMHU CPEICTBAMHU
MH()OPMAIIMOHHBIX TEXHOJIOTHH;

MHTEpeC K OOy4YEeHUIO M TO3HAHHMIO, JIF0O0O03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
caM000pa30BaHMIO, MPOSKTHON M MCCIEOBATENLCKON NESITENIBHOCTH, K OCO3HAHHOMY BBIOODY
HAIpaBJICHHOCTH U YPOBHs 00y4eHUs B JajbHEHIIEM;

4) ¢popMHpOBaHHS KYJIbTYPHI 310POBbSI:

OCO3HAaHWE IIGHHOCTH JKW3HHM, OTBETCTBEHHOTO OTHOLICHUS K CBOEMY 370POBBIO,
YCTAaHOBKM Ha 3/I0POBBI 00pa3 JKWU3HH, OCO3HAHUE TMOCIEACTBUA M HENPUSATHE BPEIHBIX
NpPUBBIYEK (YIIOTPEOICHUS aNKOTOJIs, HAPKOTUKOB, KYpEHHs), HEOOXOAWMOCTH COOJIONCHHS



mpaBwI 0€30MacHOCTH MPH OOpAIEeHUH C XUMHUYECKAMHU BEIIECTBAMU B OBITY W peabHOU
KU3HU;

5) Tpy10BOT0 BOCIIUTAHUSI:

HMHTEPEC K MPAKTUIECKOMY U3YUEHUIO Mpodeccuil u Tpyaa pa3imyHOro poja, yBaxeHHE K
TPpyly W pe3yiabTaraM TPYIOBOM JEATEIBHOCTH, B TOM UHCIE Ha OCHOBE NPUMEHEHUS
MpeAMETHBIX 3HAHUW TI0O XWMHH, OCO3HAHHBI BBHIOOP WHAMBUIYATbHONW TPACKTOPUU
MPOJOJDKEHHUST 00pa3oBaHMsl € y4ETOM JMYHOCTHBIX HMHTEPECOB M CIHOCOOHOCTH K XHMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, ycrmeurHoi mpogecCHOHaIbHON AEATEIHHOCTH U
pa3BUTHUS HEOOXOAUMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MTPOPECCHOHAIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIUTAHMS:

9KOJIOTUYECKH 11eJ1IecO00pa3Hoe OTHOIIEHUE K MPUPOJIE KaK UCTOYHUKY JKH3HU Ha 3emiie,
OCHOBE €€ CYIIeCTBOBaHMS, MOHUMAHUE LIEHHOCTH 3JJ0POBOr0 U Oe3omacHoro obdpasa *KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3MUYECKOMY M TICUXHYECKOMY 3/I0POBBIO,
OCO3HAHHE LIEHHOCTH COOJII0/IEHNUs MPaBUJl OE30MaCHOTO MOBEACHUS IpU paboTe ¢ BellecTBamH,
a TaK)Ke B CUTYAIIHMX, YTPOKAIOIIUX 3/J0POBBIO U KU3HU JIIOJICH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, TMOJydaeMble MPH W3YYCHUH XUMUH, IS PEIICHUS
3a7a4, CBI3aHHBIX C OKPYXAIOUIEH MPUPOTHON CPEOH, ISl TOBBIIIEHUS] YPOBHS 3KOJIOTUYECKOM
KYJIbTYpbI, OCO3HAHUS TJI00ATHHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM M MyTeld MX perieHus
MOCPEJCTBOM METOJIOB XUMHUH, IKOJOTHIECKOTO MBIIIUICHHS, YMEHUSI PYKOBOJICTBOBATHCSI UM B
IT03HABATENbHOW, KOMMYHUKATUBHOM M COLMAJILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATBI

B cocraBe MmerampeaMeTHBIX pe3y/lbTaTOB BBIACISAIOT 3HAYUMBIE UId (HOpMHUPOBAHUS
MHPOBO33pEHHUs OOlIeHAYYHbIe MOHATUS (3aKOH, TEOpHs, MPUHIUIN, TUNOTe3a, (akT, cUcTeMa,
MPOLIECC, PKCIEPUMEHT U JPYyroe.), KOTOpPbI€ HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MpeIMeTax U MO3BOJISIOT HAa OCHOBE 3HAHUH U3 ATHX MpeaIMeToB (OPMHUPOBATH MPEACTABICHUE O
L[EJIOCTHOW HAy4yHOM KapTWHE MHpa, U yHUBEpcalbHble ydeOHbIE NEHCTBHUS (IMIO3HAaBATEIbHbIE,
KOMMYHHUKATHBHBIC, PEryJISTUBHBIC), KOTOpbIE OOECHeunBalOT (OPMUPOBAHHE TOTOBHOCTU K
CaMOCTOSITEIIbHOMY ITUIAHUPOBAHUIO M OCYIIECTBIICHUIO YUeOHOU eI TeIbHOCTH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1elCTBHS

Ba3oBble jJornueckue neiicTBus:

YMEHUSI MCHOJIb30BaTh MPUEMBI JIOTUYECKOIO MBIIIJIEHUS MPU OCBOCHHM 3HAHMI:
pacKpbIBaTh CMBICT XMMHYECKUX TMOHATHH  (BBIAEISATH HUX XapaKTEepHbIE IMPU3HAKH,
yCTaHABIUBATh B3aMMOCBS3b C JPYTUMU MOHSATHUSIMH), UCTIOIB30BATh MOHATUS U1 00BACHEHUS
OTIENbHBIX (PAKTOB W SBJICHUIN, BBIOMPATH OCHOBAaHUS M KPUTEpUU IS Kiaccuuxanuu
XUMHUYECKUX BEIIECTB U XMMUYECKUX PEAKLIMi, yCTaHABIMBATh IPUUMHHO-CIICICTBEHHbIE CBS3U
MeXay 0ObEKTaMU W3YyYeHUsl, CTPOUTH JIOTHUECKUE pacCyXaeHus (MHIYKTUBHbIC, JeTyKTUBHbBIE,
10 aHAJIOTUH), JIeNIaTh BBIBOJIBI U 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMs MOHATHUS (MPEeIMETHbIe U MeTalpeIMETHBIE),
CUMBOJINYECKHE (3HAKOBBIE) MOJETH, HCIOIb3yeMble B XHUMHH, MPEoOpPa3oBBIBATH HIMPOKO
MPUMEHsIeMbIe B XUMHH MOJICIbHBIE TPEJCTABICHUS — XUMUYECKUIN 3HAK (CHUMBOJ JIEMEHTA),
xuMuueckas ¢opMyna MU ypaBHEHHE XHMHUYECKOW peakiuu — TMpU pelIeHnd YydeOHOo-
MO3HABATENbHBIX 3a/a4, C Y4ETOM OTHUX MOJEIbHBIX MPEJICTAaBICHUNW BBISBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMHYECKUX DPEAKIHi, BBISBIATH OOIINE 3aKOHOMEPHOCTH, MPHUYMHHO-CIEACTBEHHBIE CBSI3H U
MPOTUBOPEUUS B U3y4aEMbIX MIPOLECCAX U SABJICHUSIX.

ba3zoBble uccienoBarebCKue 1eHCTBUA:



YMEHHUE HCIOJb30BATh MOCTABICHHBIE BOMPOCHI B KayeCTBE MHCTPYMEHTa MO3HAHUS, a
TaKke B KadecTBE OCHOBBI Ui (OPMHUPOBAHHS TUIOTE3bl IO MPOBEPKE IMPABUIBHOCTH
BBICKa3bIBAEMBIX CYXKICHUH;

npuoOpeTeHue OMbITa MO IUIAHWPOBAHHMIO, OPraHM3alUU M TPOBEICHHUIO YUYCHHUECKUX
HKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 32 XOJI0M IPOIIecca, CAMOCTOSTEIHLHO MTPOTHO3UPOBATH €T0
pe3ynbTat, (GopMyIHpoBaTh OOOOIICHHWS W BBIBOJBI IO pe3ylbTaTaM MPOBEAEHHOTO OIIBITA,
MCCIIEIOBAHUS, COCTABIISITh OTYET O MPOAETaHHOM padoTe.

Pa6ora ¢ undpopmanmueii:

yMeHHUE BbIOMPATh, aHAM3UPOBATh U HHTEPIIPETUPOBATh HH(DOPMAIHIO PAa3TUYHBIX BUIOB
1 (OpM MpeCTaBIICHUS, TOJTyIaeMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMyJISIpHAs JINTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIPAaBOYHbIE TMOcoOus, pecypcsl HWHTepHeTa), KpPUTHYECKH
OIICHUBATh MMPOTHBOPEUNBYIO M HEJJOCTOBEPHYIO HHPOPMAIIUIO;

YMEHHE MPUMEHSTh PA3IMYHbIE METOJIBI M 3aIPOCHI TPU TIOUCKE U 0TOOpe HH(pOpMAINK U
COOTBETCTBYIOIINX JIaHHBIX, HEOOXOUMBIX JUTS BRITIOJTHEHUSI YI€OHBIX U TO3HABATEIBHBIX 33144
OTIPENIENIEHHOTO THUMA, MPHOOpPETeHHE OIbITa B O0JACTH WCIIOJIB30BaHUS HH(POPMAIIOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHIA, OBJIAJICHHE KYITbTYPO aKTUBHOTO HCIIOJIB30BAHHS PA3TUIHBIX
MOWICKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBHYIO (OpMy TIpeACTaBICHUS
nHGOpPMAIMYA W WILTIOCTPUPOBATH pENIaeMbIe 3314 HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyruMu popmamu rpaduku U UX KOMOUHAIMSIMU;

YMEHHE HWCIOJb30BaTh W aHAIM3UPOBATh B Ipoliecce ydeOHOW M HCCIeI0BATENbCKOM
JESTeTbHOCTH WH(OPMAIIHIO O BIUSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03SHCTBA M TPAHCIIOPTA
Ha COCTOSIHME OKPYKAIOUIEH MPUPOTHON CPEIbI.

KoMMyHMKaTHBHbIE YHUBEpPCAJIbHbIE Y4eOHbIe JeiCTBUSA:

YMEHUSI 3aJlaBaTh BOMPOCHl (B XOJe auaiora W (WIM) JTUCKYCCHH) II0 CYIIECTBY
oOcyxnaemMoil Tembl, (OPMYIUPOBATh CBOM TPEUIOKEHUS OTHOCUTENIBHO BBIMOJIHEHUS
MpeJI0KEHHOM 3a/1a4u;

YMEHHUS TIPEICTABISATh MOJyYEeHHbIEC PE3yIbTaThl TO3HABATEIBHOMN AEATEILHOCTH B YCTHBIX
U THUCBMEHHBIX TEKCTax; JejaTh IPE3CHTAlUI0 PE3YJAbTAaTOB BBINOJHEHUS XUMHYECKOTO
JKCIepUMeHTa (J1abopaTOPHOrO OIMBITA, JIAOOPATOPHOM pPAaOOTHI MO MCCIEAOBAHUIO CBONCTB
BEIIIECTB, Y4€OHOTO MMPOCKTA);

YMEHHsI y4eOHOT0 COTPYJHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM MO3HABATENIbHOM U
HCCIIEIOBATENIbCKON JEATEIbHOCTH IPU PELIEHHMH BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE y4éTa
oOLIMX HMHTEPECOB W COTJIAaCOBaHMS MO3UIMH (0OCyxkaeHus, oOMEeH MHEHUSMHU, «MO3TOBBHIE
HITYPMBI», KOOPJUHALIMS COBMECTHBIX JACHCTBHI, ONpeAeNeHue KPUTEPHUEB M0 OIICHKE KauecTBa
BBITIOJIHEHHOW paboTHI U IpyTHe).

PeryasiTuBHbIe YHHBepPCAJIbHbIE y4eOHbIe 1eiicCTBHUS:

YMEHHE CaMOCTOSITENIFHO OMpPENeNsITh IeNId AesTeIbHOCTH, MJIaHUPOBaTh, OCYIIECTBIIATD,
KOHTPOJUPOBaTh U MpPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JEATEIbHOCTh, BBIOMpATH
HauOosiee HPQPEeKTUBHbIE CIOCOOBI pelleHHs YUeOHbIX M [O3HaBaTEIbHBIX  3ajad,
CaMOCTOSITENILHO COCTABJISITh WM KOPPEKTUPOBATh MPEIIOKEHHBIM alrOpuUTM JEHCTBUN MpHU
BBIMIOJIHEHUH 33JaHUM ¢ y4€TOM TMOJIydeHHMs HOBBIX 3HAHHMH 00 M3ydyaeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OIIEHUBATh COOTBETCTBHE MOJYYEHHOTO pe3yibTaTa 3asBJICHHON LienH,
YMEHHUE UCII0JIb30BaTh U aHAJIU3UPOBATh KOHTEKCTHI, IpearacMble B YCIOBUU 3a/1aHUI.

MHNPEIMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMeTHBIX pe3yabTaTOB IO OCBOEHHIO OO0S3aTENBHOIO COJEpIKaHUs,
YCTaHOBJICHHOTO JaHHOM (enepanbHON pabouell MporpamMmol, BBIJIENSIOT: OCBOCHHBIE



oOy4aromuMHUCsT Hay4YHble 3HAaHUS, YMEHUS W CIOCOOBI JeicTBUi, cneuuduyeckue IS
npeaMeTHON o0macTh «XUMUs», BHIBI JEATEIFHOCTH MO TOJIYYEHUI0 HOBOTO 3HAHHSA, €r0
UHTEpIIpETALNY, TPEOOPA30BAHNIO U IPUMEHEHUIO B PA3IMUHbIX YU4EOHBIX U HOBBIX CUTYaLIUsX.
K xonmy obyuenus B 8 kiacce mpeaMeTHbIE pe3ynbTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y 0OYUAIOMIMXCSI YMEHHIA:
J PacKpbIBaTh CMBICII OCHOBHBIX XMMMYECKUX MOHSATUN: aTOM, MOJIEKYJIa, XMMHUYECKUN
JJIEMEHT, IPOCTOE BEILIECTBO, CJOXHOE BELIECTBO, CMeCh (OJHOpPOJHAs W HEOJHOPOJHAas),
BAJICHTHOCTh, OTHOCUTEJbHASI aTOMHAsl U MOJIEKYJIIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpHAsi Macca, MaccoBasi JI0JIsl XUMUYECKOTO 3JEMEHTa B COEJAMHEHUU, MOJIPHBIA OOBEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATENILHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKAs
peakuusi, Ki1accuuKalMs peakuil: peaklud COEIUHEHUS, PEeaKlUu pasoKEHUs, peakuuu
3aMelleHus], peakuu 0OMEHa, 9K30- M SHJA0TEPMUYECKHE PEAKIMH, TEIUIOBOM APEeKT peakunu,
SJIpO aTOMa, SJIEKTPOHHBIN CIIOM aToMa, aTOMHas OpOMTallb, paAuyCc aToMa, XUMUYecKasi CBS3b,
MOJISIpHAsl M HEMNOJISipHAsi KOBAJEHTHAsl CBA3b, MOHHAsI CBS3b, MOH, KAaTHOH, aHHOH, pacTBOp,
MaccoBasi J10J1s1 BeIeCTBa (MPOLIEHTHAs! KOHIIEHTPAlMsl) B pacTBOPE;
J WLTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKUX IOHSATHH W TMPHUMEHSITH 3TH
MOHATHS TIPU ONMUCAHUH BEIIECTB U UX MPEBPAICHAN;
J WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBieHUS (OpMyN BEIIECTB H
YPAaBHEHUN XMMUYECKUX PEAKIUH;
J OTIPEIeNIATh BaJEHTHOCTh aTOMOB D3JIEMEHTOB B OWHApHBIX COEIMHEHUSX, CTENEHb
OKHCJICHUS JIEMEHTOB B OMHAPHBIX COEIMHEHUSX, IPUHAIIIE)KHOCTh BEIIECTB K ONpeAeIEHHOMY
KJIacCy cOoeauHeHUuW 1o (opmynam, BUJ XUMHUYECKOW CBsI3M (KOBaJieHTHAas W WOHHAs) B
HEOPraHN4eCKUX COCTUHEHUSX;
. packpsiBaTh cMmbici Ilepuoamdeckoro 3akona /[[. M. MenpaeneeBa: IeMOHCTpUPOBATH
[IOHMMaHHE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHUX 3JIEMEHTOB OT UX MOJIOKEHUS B
[lepnonnyeckoit cucteme, 3aKOHOB COXPaHEHMs MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
aTOMHO--MOJIEKYJIIPHOTO Y4Y€HUs, 3aKOHa ABOTaipo;
o ONMCBIBATE M  XapakTepuszoBaTh TabiauuHyro ¢opmy [lepuoanyeckoit  cuCTEMBI
XUMUYECKUX JIEMEHTOB: pa3jMyaTh MOHATHUA «TJIaBHas MOArpynna (A-rpymmna)» U «no0oyHast
noarpynna (b-rpynma)», manble u OoJiblIMe NEpUOJbl, COOTHOCUTH O0O3HA4YEHHUs, KOTOpbIE
umerotcs B Tabnune «lleproguueckas cuctema xumuueckux semeHToB Jl. . MenneneeBay ¢
YHUCIOBBIMM XapaKTEPUCTUKAMU CTPOEHHUS ATOMOB XMMMUYECKHX 3JIEMEHTOB (COCTaB U 3apsil
a1pa, o0I1Iee YUCIIO IEKTPOHOB U paclpeesieHHe UX IO IEKTPOHHBIM CIIOSIM);
J KJIaccu(uUUpoBaTh XMMHUYECKHE 3JEMEHThI, HEOpPraHWYECKHE BElIeCTBA, XUMHUUECKUE
peakuuu (10 YUCIly U COCTaBy yYacTBYIOIIMX B PEAKIIMU BEIIECTB, 110 TEIULIOBOMY 3P PEKTY);
J XapakTepu30BaTh (OMUCHIBATh) OOIIME XMMUYECKHE CBONCTBA BELIECTB PA3JIMYHBIX
KJIaCCOB, MOJTBEpXK/asi ONMMCAHUE MPUMEPaMH MOJEKYISAPHBIX YPaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX PEaKIIHii;
o IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTHM OT HMX KauyeCTBEHHOIO COCTaBa,
BO3MO’KHOCTH NMPOTEKAHHUsI XUMUUYECKHUX NMPEBPALICHUH B pa3IMUHBIX YCIOBUSX;
J BBIUUCIIATE OTHOCHUTEJIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO Macchl BEILECTB, MAacCOBYIO
JI0JIF0 XUMHUYECKOTO 3JIeMEHTa 1Mo (popMyJsie COeTMHEHHs], MAaCCOBYIO JIOJIIO BEIIECTBA B pacTBOPE,
MIPOBOJIUTH PACUETHI 0 YPABHEHUIO XUMUUECKOH peaKinu;
J MPUMEHATh OCHOBHBIE OINEPAIUN MBICIUTEILHONW JEATETbHOCTH — aHaJU3 W CUHTE3,
CpaBHEHHE, 0000ILIeHHe, CUCTEMaTH3alMi0, KJIACCU(PUKALMIO, BBISBICHUE MPUYMHHO-



-CIE[CTBEHHBIX CBSI3€d — JUII HM3YYCHUS CBOMCTB BEIIECTB W XMMHUYECKHX PEaAKLUM,
€CTECTBCHHO-HAYYHbIE METOJbl TO3HAHUS — HAOIMIOJCHUE, W3MEpPEHUE, MOJICIIUPOBAHUE,
AKCIIEPUMEHT (peaIbHBIA U MBICIICHHBIN);

. cleoBaTh MpaBWaM  IOJB30BAHMS  XMMHUYECKOM TMOCynod u  j1abopaTOpHBIM
oOopymoBaHHWEM, a TakKe IMpaBWIaM OOpAMICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMH TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMHYECKHUX OIBITOB IO TIOJY4YCHHUIO U
coOMpaHHi0 Ta3000pa3HBIX BEMIECTB (BOJOPOJA M KHCIOPOJA), MPUTOTOBIICHUIO PACTBOPOB C
ONpENENIEHHON MacCOBOM JOJIEM pPacTBOPEHHOIO BEUIECTBA, IUIAHUPOBATH M IPOBOJIUTH
XUMUYECKHE DKCIEPUMEHTHI M0 PACIO3HABAHUIO PACTBOPOB IIEIOYEH U KUCIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, (heHoTaner, METUIOPAHK U IPYTHE).

K xonity oOyuenus B 9 kjacce npeIMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(hOpMUPOBAHHOCTH Y OOYUAIOIIHNXCA YMEHUM:

. pacKpbIBaTh CMBICT OCHOBHBIX XHMHYECKHX TOHSTHH: XMUMHYECKUH JJIIEMEHT, aToM,
MOJIEKyJIa, WOH, KAaTHOH, aHWOH, NPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEHPHOCTh, CTETEHb OKHCJICHHS, XUMHUYECKas peakius, XUMHYecKas CBA3b,
Ter10BO# A (HEKT peakIuu, MOJib, MOJISIPHBIM 00BEM, PACTBOP, AIIEKTPOIUTHI, HEIIEKTPOJIUTHI,
ANEKTPOJIUTAYECKAS JUCCOIMAIINS, PEaKIHMH HWOHHOTO OOMEHa, KaTalin3aTop, XUMUUYECKOe
paBHOBecHe, oOpaTuMble ¥ HEOOpaTUMBIE PEaKIMH, OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIE
peakluy, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE ¥ BOCCTAaHOBJICHHE, aJUIOTPOIIHSI,
aM(}OTepHOCTh, XUMUYECKasA CBs3b (KOBaJCHTHAs, MOHHAS, METAJUIMYECKasi), KpUCTaUTHIecKas
peméTka, KOppO3Wsi METaUIOB, CIUIaBbl, CKOPOCTh XWMHUYECKOM pEaKIuu, TMpeIeabHO
nonyctumas konueHTpanus [1JIK BemecTna;

J WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKHX MOHSATUH W MPUMEHSTH 3TH
MOHSTHS TIPU OMMCAHUU BEIIECTB U UX MPEBPAICHHUIA;

. WCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY Ui COCTaBieHUS (OpMyNl BEIIeCTB U
YpaBHEHUN XUMHYECKUX PEAKIIN;

J OTIPEIeIIATh BAJIGHTHOCTh U CTETIEHb OKUCICHHSI XUMHUYECKUX DJIEMEHTOB B COSAMHEHUAX
Pa3IMYHOIO COCTaBa, MPUHAJUIEKHOCTh BEIIECTB K OMPENeNIEHHOMY KJacCy COEIMHEHUN IO
dbopmMynam, B XUMUYECKOH CBSI3H (KOBAJICHTHAs, MOHHASI, METAJUIMYECKas) B HEOPraHMUYEeCKUX
COEIMHEHUSX, 3apsA] MOHA MO XUMHUYECKOH (opmyle, XapakTep cpelbl B BOJHBIX PAacTBOPax
HEOPraHUYECKUX COCAMHEHUM, TUI KPUCTANINYECKON PeIIETKH KOHKPETHOTO BEIIECTBA,

J packpbiBath cMbici [lepuoaunueckoro 3akona /1. V1. MenzeneeBa u JeMOHCTPUPOBATh €rO
MOHMMAaHKe: ONHCHIBaTh U XapaKTepu3zoBaTh Tabnuunyio ¢opmy Ilepuonnyeckoit cuctembl
XMUMHUYECKUX AJIEMEHTOB: pazlinyarh MOHATUS «TJaBHas moArpynmna (A-Tpymma)» U «moOouHas
noarpynna (b-rpymma)», maneie u OoyblIME MEPUOABI, COOTHOCUTH 0003HAYEHHS, KOTOpPHIE
UMEIOTCS B TEPUOJMYECKON TalnHile, C YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHUS aTOMOB
XMUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsll sApa, oOlIee YUCIO dIEKTPOHOB M paclpeesieHue ux
0 DJIEKTPOHHBIM CIIOSIM), OOBIACHATH 00II[Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB
U UX COEIUHEHUU B Ipejesax MajblX MEPUOJOB U IJIaBHBIX MOArPYNN C YYETOM CTPOCHHUS MX
aTOMOB;

. KIACCU(UIIMPOBATh XMUMHYECKHUE DSJEMEHTHI, HEOPTaHUYECKHE BEIIEeCTBA, XUMHUYECKUE
peakiuu (1Mo YMCIy U COCTaBY YYacTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEMJIOBOMY 3¢ (deKTy, mno
W3MEHEHUIO CTETMeHEeH OKUCICHUS XUMUYECKIX IIEMEHTOB);

. XapakTepu30BaTh (OMHUCHIBATh) O0O0mMe U crnenuduIecKue XUMHUYECKHe CBONCTBA
MPOCTBIX U CIOXKHBIX BEUIECTB, MOJTBEPXkIAasi ONMUCAHUE MPUMEPAMU MOJIEKYISIPHBIX U MOHHBIX
YpaBHEHUH COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;



J COCTaBJISATh YPABHEHUS IEKTPOJUTUYECKOM NMCCOIMALMU KHUCIIOT, LIEN0YEed U COJIEH,
MOJIHBIE M COKpAIIEHHBIC YpaBHEHHS pEaKUuii HOHHOTO OOMEHa, YpaBHEHMS pEaKIHid,
MOATBEPXKIAIOLIUX CYIIECTBOBAHME TIE€HETHMYECKOM CBSI3M MEXJAy BELIECTBAMHM PA3JIMYHBIX
KIIaCCOB;

J pPacKpbIBaTh CYIIHOCTh OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEAKUUN IOCPENCTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ITUX PEaKLUii;

J MIPOrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHMS, BO3MOXKHOCTU
MIPOTEKAHUSI XMMHUYECKUX MPEBPAILEHUN B PA3INYHBIX YCIOBHUSAX;

J BBIYMCIIATE OTHOCUTENIbHYIO MOJIEKYJIIPHYIO M MOJISIPHYIO MAaccChl BELIECTB, MAacCOBYIO
JOJTF0 XUMHYECKOTO 3JIEMEHTa 1Mo (popMysie CoeTMHEHMs], MACCOBYIO JIOJIO BEIIECTBA B PaCTBOPE,
MIPOBOJUTH PACUEThI 10 YPABHEHUIO XUMUYECKOM PeaKIiu;

. coOnroAaTh MpaBWia  TOJB30BAHUS XMMHUYECKOM Tocylaod U J1abopaTopHBIM
o0opy/ioBaHKEM, a TaKXKe MpaBHia 0OpaIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU
[0 BBIOJIHEHUIO JAO0OPATOPHBIX XMMHMUYECKUX OIBITOB IO TOJYYEHUIO U COOMpaHHIO
ra3000pa3HBIX BEHIECTB (aMMHUaKa U YTIIEKUCIIOTO Ta3a);

° MPOBOJIUTh PEAKIINHU, TMOATBEPKIAIONINE KAYECTBEHHBIM COCTAB PAa3UYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOPUA-, OpomMua-, WOAWA-, KapOoHaT-, (ocdar-, cummkar-,
cynb(dar-, THIPOKCUI-WOHBI, KATHOHbBI aMMOHHS W HWOHBl HW3YYEHHBIX METAJIJIOB,

IPUCYTCTBYIOIIME B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

L INPHUMCHATHL OCHOBHBIC OICpaliun MBICIIUTEILHOU JACATCIBHOCTH — aHaJIu3 MW CHHTE3,
cpaBHeHHE, 0000IICHNE, CUCTEMATH3AINIO, BBISBICHHE TPHYUHHO-CIICACTBEHHBIX CBS3CH — LIS
W3yUYEHHsI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIIHMA, €CTECTBEHHO-HAYYHBIC METOMBI TIO3HAHHS
— HaOJIIO/ICHHE, H3MEPEHNE, MOJISTTUPOBAHKE, SKCTICPUMEHT (peabHBIM U MBICJICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE 8 KJIACC

KoaudecTBo 9acoB

Ne HanmeHoBaHMe pa3je/ioB U TeM DJIeKTpOHHbIe (LN (PPOBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumust — BakHast 00J1aCTh
11 €CTEeCTBO3HAHUS U MPAKTHISCKOU 5 0 2 bubmorera [JOK
' P https://m.edso0.ru/7f41837c
JESITeTbHOCTH YeTIOBEKa
bu6moreka [IOK
1.2 B 15 1 1
CIECTRA 1 XUMMHECKHE peartuti https://m.edso0.ru/7f41837c
Hroro mo pazueny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
Bosnyx. Kucnopon. [Tonsarue 06 bubnuoreka [IOK
2.1 6 0 1
OKCHIaX https://m.edsoo.ru/7f41837c
Bopopoa.Ilonsarue o kucnorax u bu6moreka [IOK
2.2 8 0 1
COJISIX https://m.edso0.ru/7f41837c
Bopna. PactBopsr. [Tonsitue 06 bu6mmoreka [IOK
2.3 5 0 1
OCHOBAaHMSIX https://m.edso0.ru/7f41837c
OCHOBHBIE KJIaCChl HEOPTaHUYECKUX bubnuoreka [JOK
2.4 . 11 1 1
COEUHEHNN https://m.edsoo.ru/7f41837c
Utoro no pazneny 30

Pasnen 3. Ilepuoguyecknii 3akoH u Ilepnoanyeckas cucrema xumudeckux 3jaeMeHToB JI. . Mennesaeesa. CTpoeHue aToMOB.
Xumuyeckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIC PEAKIIUHA

3.1

[Iepuonnueckuii 3aK0H U
[Iepuonnueckas cucrema

7

bu6mmoreka [JOK
https://m.edsoo.ru/7f41837c
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XUMUYECKuX dneMeHToB J1. Y.
Memnpene-eBa. CTpoeHue aroma

Xumunueckast cBA3b. OKHUCIUTEIBHO-

39 8 bu6mmoreka [{OK
BOCCTAHOBHUTEJIbHBIE PEAKLIMHU https://m.edso0.ru/7f41837c
bubnuorexa [JOK
Hrroro no pasziey 15 https://m.edsocla_.[ ru/7f41837c
PesepBHOE BpeMs 3 bubmorexa HOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIJMYECTBO YACOB I1O 68
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9 KUIIACC

KoandecTBO 9acoB

Ne DJIeKTpOHHbIe (L1 (POBbIE)
HaumeHnoBaHue pa3iejioB U TeM MPOrPaMMBbI Kourpoabhbie | IIpakTuuyeckn
n/n Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI e padoTbl
Pa3nes 1. BemecTBo  XuMHuyeckmne peakuun
11 [ToBTOpEHUE U yriyOiieHne 3HaHu OCHOBHBIX 5 0 0 bubnuorexa [JOK
' pasenos Kypca 8 kiacca https://m.eds00.ru/7f41a636
19 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 1 0 bubnuorexa [JOK
' peaxiui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTUYECKAS TUCCOLUALNSA. XUMUYECKHE 8 0 1 bubnuorexa [JOK
' peaKIuy B pacTBOPax https://m.edso0.ru/7f41a636
Hroro mo pazgeny 17
Pa3nena 2. HeMeTa/JILI M UX COeAMHEHHUS
OO6mrast XxapaKTepUCTHKAa XUMUUYECKUX AIIEMEHTOB bubnuoreka [IOK
2.1 4 0 1
VIIA-rpynmst. ["anorens https://m.edsoo.ru/7f41a636
OO0m1ast XxapaKTepUCTUKa XUMHUUYECKUX AIIEMEHTOB bubnuoreka [JOK
2.2 R 6 0 1
VIA-rpynnsi. Cepa u €€ coequHEHUS https://m.edsoo.ru/7f41a636
53 OO0m1ast XxapaKTepUCTUKA XUMHUUYECKHUX AIIEMEHTOB 5 1 1 bubnuoreka [JOK
' VA-rpymisl. A30T, Gochop 1 UX COCAMHEHUS https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKA XUMUYECKHX DJIEMEHTOB
24 IVA-rpynnel. Yrinepoa u KpeMHUR U UX 8 0 1 bubmmorexa [JOK
' PYHIBL. POATED https://m.eds00.ru/7f41a636
COEIMHEHUS
Hroro no paszneny 25
Pa3pnen 3. Merasiibl U MX COeIMHEHUS
3.1 OO01111e cBO¥ICTBA METAIIJIOB 4 0 0 bu6mmoreka [JOK
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https://m.edsoo.ru/7f41a636

bubnuoreka [IOK

3.2 Baxxuetiime MeTajuibl 1 UX COCTUHEHUS 16 https://m.edsoo.ru/7f41a636
Wroro mo pazueny 20
Paznen 4. Xumus u okpy»aiomias cpeaa

4.1 B aJIbl B KU3HU YEJIOBEKA 3 bubmmorexa [TOK
' CIIECTBA 1 MaTepH . https://m.edso0o.ru/7f41a636
Wroro mo pazueny 3
p 3 bu6moreka [IOK

C3CPBHOC BPeMA https://m.edsoo.ru/7f41a636

OBIIEE KOJJMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IIVTAHUPOBAHHUE 8 KJIACC

N KounyecTBo yacos Hara JJIeKTPOHHBbIE HU(POBHIE
w/n Tema ypoka Beero KonTpoabu IlpakTuyeck | H3y4de | oOpasoBaTejbHbIe
ble padoThI ue padoTsl HHs pecypcbl
1 [Ipenmer xumuu. Posie xuMuu B ’KU3HU YesioBeka. Temna 1 bubmmoreka [{OK
U BEILIECTBA https://m.edsoo.ru/ff0d210c
2 [TonsiTHE O METOAAX TIO3HAHMS B XUMUHU 1 bubmorexa HOK
https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padorta Ne 1 «IIpaBuia paboTsl B
3 nabopaTtopuu U MPUEMBI OOpAIICHHS C TA00PATOPHBIM 1 1 bubmorexa OK
https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa u cMecH. CriocoObl pa3ieieHust 1 bubmuorexa [JOK
cMmecen https://m.edsoo.ru/ff0d26ca
5 [TpakTuueckas pabota Ne 2 «Paznenenue cmeceit (Ha 1 1 bubnuoreka [IOK
MIpUMEPE OUYNCTKH MIOBAPEHHOMN COJIN)» https://m.edsoo.ru/ff0d28c8
bu6mmoreka [JOK
0 ATOMEL H MOJICKYJIb 1 https://m.edsoo.ru/ff0d2a6¢c
7 XHUMHYECKHUE JIEMEHTHI. 3HAKU (CMBOJIBI) XUMHYECKHUX 1 bubnunoreka [JOK
3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie 1 CIOKHBIE BEIIECTBA 1 Bubmorexa OK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYIIIPHOE YYEHHUE 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTABA BEUIECTB. XUMUYECKas
10 ¢dopmyna. BaneHTHOCT aTOMOB XUMUYECKUX 1 Bubmmorexa LIOK
https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
11 OrnHocurennsHas aroMHas Macca. OTHOCUTEIIbHAS 1 bu6mmoreka [JOK
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MOJICKYJIdpHasd Macca

https://m.edsoo.ru/ff0d323c

12 MaccoBas 107151 XAMUUYECKOTO 3JIEMEHTA B COCAMHEHUH buomiorexa LIOK
https://m.edsoo.ru/ff0d350c
13 KomnuectBo BemecrBa. Mousib. MoJisipaas macca E:;i?;ﬁf;ifﬁ};o 45230
14 DU3NYECKUE U XUMUYECKHUE SBJICHUSA. XUMUYECKAS bubnuorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBHs MPOTEKAHNS XUMAYECKHUX bubnnorexa [JOK
peakuui I https://m.edsoo.ru/ff0d3al6
16 3aK0oH COXpaHEHHUs MACChl BENIECTB. X UMUUECKHE bu6mmoreka [IOK
YPaBHEHHUSA https://m.edsoo.ru/ff0d3b88
17 BrramcineHns KoJInm4yecTBa, MacChl BEIIECTBA I10 bu6moreka [IOK
YpPaBHEHUSAM XUMUYECKUX PEaKIU https://m.edso0.ru/ff0d5708
Knaccudukanus XuMuueckux peakiui (CoequHeHus, bubnuoreka [IOK
18
paslioKeHus, 3aMeIeHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoOMOHOCOB — y4€HBIM-3HIIUKIIOTICAUCT. bubnuoreka [IOK
O0001IeHre U cucTeMaTU3alis 3HAHUH https://m.edsoo.ru/ff0d40c4
20 Kontponbnas padorta Nel o reme «BemectBa u bubnuoreka [JOK
XUMHUYECKHE PEAKIIUN https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucinopon — bubnunoreka [JOK
3JIEMEHT W IpocToe BeniecTtBo. O30H https://m.edsoo.ru/ff0d448e
99 Ou3nyecKnue U XUMHUYECKHUEe CBOMCTBA KUCIOPOIa bubnnoreka [JOK
(peakmuu okucaeHus, ropeHue). [lonstue 06 okcumax https://m.edsoo.ru/ff0d4614
93 CriocoObl mostyueHus: KUCI0po/ia B 1ad0opaTopuu U bubnuoreka [JOK
MpOMBINUIEHHOCTHU. [IpuMeHenne kucimopoa https://m.edsoo.ru/ff0d497a
TennoBoit 3¢(hekT XUMHUECKOH peaKInu, TOHITHE O BuGmiorexa LIOK
24 TEPMOXHUMHUYECKOM YPaBHEHHUH, 3K30- U

sHIOTepMUUeCKuX peakuusax. I

https://m.edsoo.ru/ff0d4790
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o5 TormBo (HedTh, yroib 1 MeTaH). 3arpsisHEHHE bubmuorexa [IOK
BO3/IyXa, CIIOCOOBI €ro MPe0TBPALCHHS https://m.edsoo.ru/ff0d4c4a
26 [Ipaktuyeckas padora Ne 3 o teme «Ilonyuenue u bubnuorexa [JOK
coOMpaHue KHCIOPOa, U3yYeHUE eT0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
97 Bozopox — a5eMeHT U MpOCTOE BEIIECTBO. bubnuorexa [JOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 DU3NYECKUE U XUMUYECKUE CBOMCTBA BOJIOPO/IA. bubmmoreka [{OK
[Ipumenenue Boopoaa https://m.edsoo.ru/ff0d4dd0
bubmmoreka [{OK
2 IT
o OTPITHE 0 KHCTOTAX H COILIX https://m.edsoo.ru/ff0d50d2
bu6mmoreka [IOK
30 C 0 0
OCOOBI MOJTyYeHUsI BOJAOPO/a B J1abopaTOpuu httos://m.edsoo.ru/f0dAddo
31 [IpakTueckas pabota Ne 4 o teme «llomydenue u bubnuoreka [IOK
cobupaHue BOJOPOa, U3yUECHUE €TI0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
. N bu6mmoreka [IOK
32 Monsipabiii 00bE€M ra3oB. 3akoH ABOTaapO httos://m. edsoo.ru/ff0d542e
33 Brrancienus 00pEMa, KOJIMUECTBa BEIIECTBA T'asa 1Mo bubmuorexa [JOK
€ro U3BECTHOMY KOJIMYECTBY BEIIECTBA UIIH 00BEMY https://m.edsoo.ru/ff0d55a0
34 Brruucnenus 00bEMOB ra3oB 10 YPaBHEHUIO PEaKIuu bubnmuorexka [JOK
Ha OCHOBE 3aKOHA 00BbEMHBIX OTHOUICHHH ra30B https://m.edsoo.ru/ff0d5708
bubnuoreka [JOK
35 O i . OJI
W3UYECKUE U XUMUYECKHe cBolcTBa Bobl. L htts://m.edsoo.ru/ff0d587a
bubmuoreka [JOK
36 C i. 11 0
octaB ocHoBaHMii. [loHsTHE 06 MHAMKATOpAX htts://m.edsoo.ru/ffod59e2
Bona kxak pactBopurens. Hackimennsie u
37 Helfacm 5HHHe paCTBO Bl MaIclICOBa;I 0JIs1 BEIIECTBA B Bubmmorexa LIOK
R P pEL A B https://m.edsoo.ru/ffod5b40
pacTtBope
38 IIpaktuyeckas pabora Ne 5 o teme «IIpurotoBienue bubnuorexa [IOK
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pacTBOPOB C ONPEAETEHHON MAaCCOBOU JI0JIEM
pacTBOPEHHOTO BEIIECTBA»

https://m.edsoo.ru/ff0d5eba

KonTtponsnas padora Ne2 o teme «Kucmopo.

bu6mmoreka [{OK

39 Bonopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, Kaccu(UKaIms, HOMCHKIATypa brbamorexa LOK
https://m.edsoo.ru/ff0d664e
41 [Tony4yeHne u XUMHYECKUE CBOMCTBA KUCIIOTHBIX, bubnuorexa [JOK
OCHOBHBIX U aM(OTEPHBIX OKCHUJIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KIacCU(pUKaILMsI, HOMEHKJIATypa brbmmorexa [OK
https://m.edsoo.ru/ff0d67ca
43 [TonyyeHue u XUMUYECKHE CBONCTBA OCHOBAHNUU bubnmorexa [IOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, kmaccudukaims, HOMEHKIATypa bubnmorexa [JOK
https://m.edsoo.ru/ffOdfee2
45 [TonydyeHue u XUMHYECKHE CBONCTBA KHCIIOT bubamorera LOK
https://m.edsoo.ru/ffOdfee2
46 Conu (cpemnue): HOMEHKIATypa, COCOOBI MOTyYSHUS, bubnuoreka [IOK
XUMUYECKHE CBOWCTBA https://m.edsoo.ru/00ad9474
[Ipaktuueckas padota Ne 6. Permenue
47 AKCIIEPUMEHTAJIBbHBIX 337a4 10 TeMe «OCHOBHBIE Bubmmorexa LIOK
. https://m.edsoo.ru/00ad9b7c
KJIACChl HEOPTaHUYECKUX COCAMHEHUI»
48 I'enetnueckas cBsI3b MEXKAY KIacCaMy HEOPTaHUUECKUX bubnunoreka [JOK
COEOUHEHUN https://m.edsoo.ru/00ad9a50
49 O000111eHIE U CUCTEMATH3ALUS 3HAHUN E;fg;ﬁf;igﬁ}é% doch2
50 KonTtponpHas padota Ne3 o teme "OCHOBHBIE KITaCCh bubnuoreka [IOK
HEOPraHUYECKUX COeAMHEHUI" https://m.edsoo.ru/00ad9ela
51 IlepBble MOMBITKU KIACCU(PUKALIUNA XUMUYECKUX bubnuoreka [IOK
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aneMmeHToB. IloHsaTHe 0 rpynmnax CXOoAHbIX 2JICMCHTOB

https://m.edsoo.ru/00ad9ffa

52 [Tepuoanueckuii 3akon u [lepuoanueckas cucrema bubnmoreka [JOK
xuMuueckux aemeHToB . . Menneneera https://m.edsoo.ru/00ada52c
53 Ilepuoawl, rPyYIIIbL, TTOATPYIIIILI bubmaorexa [IOK
PHOJIbL, TPYHIIBL, HOATPYI https://m.edsoo.ru/00ada52c
bubmmoreka [{OK
54 Ctpoenune aromoB. CocTaB aTo ep. M3oto
TPOCHHE aToMOB TaB aTOMHBIX HIEp TOTHL https://m.edsoo.ru/00ada342
55 CtpoeHue IeKTPOHHBIX 000JI0Y€K aTOMOB 3JIEMEHTOB bubnuorexa [JOK
ITepnoanueckoii cucremsl /1. 1. Menneneena https://m.edsoo.ru/00ada6hc
XapakTeprucTUKa XUMHIECKOTO DJIEMEHTA TI0 €r0
56 moJsioxkenuto B [lepuoandaeckoit cucreme 1. 1 bubmorexa LOK
p T https://m.edsoo.ru/00ada824
Meuneneena
3nauenue [leproauueckoro 3akoHa JUIsl pa3BUTHS HAYKH
57 u npaktuku. /1. 1. MenzaeneeB — y4&HBIN, ITe1aror U bubmorexa [OK
P e A ya > 1A https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIJIEKTPOOTPUIIATETLHOCTh ATOMOB XUMHYECKHUX bubnuoreka [IOK
DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 n e
QAT XUMITACCKA CBASH https://m.edsoo.ru/00adac34
bu6mmoreka [JOK
60 KoBanentHas nojsipHas XuMu4ecKasi CBS3b
https://m.edsoo.ru/00adaab8
61 KoBanentHas HenoiasspHas XMUMHYECKas! CBA3b bubmorexa LIOK
P https://m.edsoo.ru/00adaab9
62 CreneHb OKUCICHUS bubmorexa [IOK
https://m.edsoo.ru/00adae28
63 OKHUCIUTETBHO-BOCCTAHOBATEIIBHBIE PEAKIINHT bubmnorexa [IOK
pearh https://m.edso0.ru/00adb076
64 OKHCIIHTEIN B BOCCTAaHOBUTEIN bu6mmoreka [JOK
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https://m.edsoo.ru/00adb076

65 KonTtponsnas padora Ne4 o reme «CtpoeHue aToma. 1 bubmuorexa [IOK
XUMUYECKas CBSA3b https://m.edso0.ru/00adb486
66 PesepBHblil ypok. O0001IEHHE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK
3HaHUHI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IEHNE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK
3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBubIit ypok. O6001IEHNE U CUCTEMATH3AITUS 1 bubnuorexa [JOK
3HaHUHI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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9 KUIIACC

KoaudecTBo 4acoB

Jara DJIeKTPOHHBbIE HU(PPOBHIE
Ne IIpakTuye
Tema ypoka KoHTposibH H3yYeHH o0pa3oBaTe/ibHbIE
n/n Bcero CKHe
ble padoThI b pecypcel
padoThbI
1 [Tepuonnueckuii 3akoH. [leprnoanueckas cucrema 1 bubmmoreka [{OK
xuMuueckux aemeHnToB . . Menneneera https://m.edsoo.ru/00adb59e
9 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB XUMUYECKUX 1 bubnuorexa [JOK
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edso0.ru/00adb6b6
3 Knaccudukarus 1 HOMEHKIaTypa HEOPraHUIECKUX 1 bubmuorexa [JOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Byl XuMrU4eckoi CBA3U U TUIIBI KPUCTAITAYECKUX 1 bu6mmoreka [IOK
pemeToK https://m.edsoo.ru/00adbac6
Kontponbras padorta Nel o teme «IloBTopenue u
5 yriyOJieHHe 3HAaHUW OCHOBHBIX Pa3fesioB Kypca 8 1 1
KJ1acca
6 Knaccudukanys XuMuueckuX peakiuii Mo pa3audHbIM 1 bubnuoreka [JOK
MpU3HaKaM https://m.edsoo.ru/00adbcb0
7 [TonsiTue o ckopocTH XUMHUUYECKo# peakiuu. [Tonstue o 1 bubnuoreka [JOK
TOMOTEHHBIX U T€TEPOTEHHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
[TonsiTHe 0 XUMHUYECKOM paBHOBECHH. DAKTOPHI,
8 BIIUSIIOLIME HA CKOPOCTh XUMHUUYECKOHN peakluu u 1 bubmmorexa [IOK
P b https://m.edsoo.ru/00adc28c
MOJIOKEHHE XUMHUYECKOTO PaBHOBECHS
9 OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIINU 1 bubmmorexa [JOK
P https://m.edsoo.ru/00adcade
10 Teopus anexkTponuTuueckon quccounanuu. CuiabHbIEe U 1 bubnuoreka [JOK
cy1abble IEKTPOITUTHI 1 https://m.edsoo.ru/00adcd68
bu6mmoreka [JOK
11 HNounHble ypaBHEHUS peaKiuil 1
P peatdt https://m.edsoo.ru/00add448
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12 XUMHUYECKHE CBOMCTBA KUCIIOT U OCHOBAHUM B CBETE bubmmoreka [JOK
MPEJCTAaBICHUN 00 SIEKTPOIUTHUECKON JUCCOLUAIIH https://m.edsoo.ru/00add5d8
13 XHUMHUYECKUE CBOMCTBA COJIEN B CBETE MPEACTABICHUI bubnuorexa [JOK
00 AJIEKTPOIMTUICCKOM JUCCOITUAITTT https://m.edso0.ru/00add8b2
14 [TonsiTue o ruaponu3e coJien bubnuorexa LIOK
https://m.edsoo.ru/00add9d4
. bubnuoreka [JOK
15 O06001IeHre U cucTeMaTrU3aIus 3HaHUM httos://m.edsoo.ru/00addd12
16 [IpakTueckas pabota Ne 1. «Pemenue bubnuorexa [JOK
JKCIIEPUMEHTAIIBHBIX 3a7a9)» https://m.edsoo.ru/00addbfa
KonTponsnas pabora Ne2 o teme
17 «DNEKTPOIUTHYECKAS TUCCONTUAIHSL. XUMUIECKHE bubmmorexa [OK
https://m.edsoo.ru/00addecO
peaKIr B PaCTBOPAX»
18 OO6mast XxapakTepUCTHKA TAJIOTEHOB. XUMUUYECKHE bubnuoreka [IOK
CBOICTBa Ha MpUMeEpE XJIopa https://m.edsoo.ru/00addfe2
19 XnopoBogopoa. CossiHast KUCIIOTa, XUMAYECKUE bu6mmoreka [IOK
CBOICTBA, MOJTyYEHHE, MPUMEHECHHUE https://m.edsoo.ru/00ade104
20 [IpakTtrueckas padota Ne 2 o teme «llomydenne bubnunoreka [JOK
COJISTHOM KHUCJIOTBI, U3yYEHHUE €€ CBOMCTBY» https://m.edsoo.ru/00ade348
21 Brrunciienus no ypaBHEHHSIM XUMHUYECKUX PEaKIIHi, bubnunoreka [JOK
€CJIM OJIMH U3 PEarcHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bubmuoreka [JOK
22 O6mas xapaktepuctuka neMeHToB VIA-rpynmnsl https://m.edsoo.ru/00ade64a
AnnoTponHsie Moaupukanuu cepbl. Haxoxaenue cepbl
23 U € COeIMHEHN B pupoae. XUMUYECKUE CBONCTBA bubmiorexa LIOK
https://m.edsoo.ru/00ade64a
cepbl
24 CepoBogopos, cTpoeHue, (U3NIECKUe U XUMUIECKHE bubnunoreka [JOK
CBOMCTBA https://m.edsoo.ru/00ade802
o5 Oxcuppl cepobl. CepHas KUCIOTa, GU3HUECKUE U bubnmoreka [JOK

XUMHWYCCKHEC CBOﬁCTBa, MMPUMCHCHUC

https://m.edsoo.ru/00adea28
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XUMUYECKUE PeaKii, JeKalllue B OCHOBE
MIPOMBIIIIJIEHHOTO CIIOCO0Aa MOTy4eHUsI CEPHON KUCITOTHI.

bubmuoreka [JOK

26
XHAMHUYECKOE 3arps3HEHNE OKPYXKAIOLIEH Cpeabl https://m.edsoo.ru/00adec8a
COCITMHEHUSIMH CEPBI

97 Brrunciienne MaccoBoil A0JIM BbIXOJA TPOJLYKTA bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adec8a
OO011ast XxapakTeprUCTUKa 1EMEHTOB V A-Tpynibl. A30T,

28 acTpocTpaHeHue B IpUpoe, GU3NIECKUE H brbmmorexa [OK
pacnpoctp . PHPOAE, https://m.edsoo.ru/00adeea6
XHUMHYECKUE CBOMCTBA

29 AMMHaK, ero pu3udeckne 1 XUMUIECKHE CBOMCTBA, bu6mmoreka [IOK
MTOJTy4eHUE U IPUMEHEHUE https://m.edso0.ru/00adf004

30 [IpakTueckas padorta Ne 3 no teme «llomyuenue bubnuoreka [IOK
aMMHaKa, U3y4YE€HHUE €r0 CBOMCTB https://m.edso0.ru/00adf180

31 A3OTHast KUC0Ta, €€ (PU3NIECKUEe U XUMHIECCKUE bubnuoreka [IOK
CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIE aMMOHUS B KAU€CTBE

32 MHUHEPAJIBHBIX YOI0OpeHu. XMMUYECKOE 3arpsA3HEHNE bubmmorexa LOK

P N yAo0p ) p https://m.edsoo.ru/00adf518
OKpY’Karolllel cpeibl COeAUHEHUIMHU a30Ta

33 docdop. Oxcua pochopa (V) u pochopnas kuciora, bubnuoreka [JOK
(bu3UYEeCKre U XUMUYECKUE CBOMCTBA, MOJIyICHHE https://m.edsoo.ru/00adf68a
Hcnonb3oBanue pocdaToB B KaueCTBE MUHEPATbHBIX

34 00peHuii. 3arpsi3HeHNe MMPUPOTHON CPEIIbI bubmmorexa [JOK
YAODP - arp PHpoAL pedt https://m.edsoo.ru/00adfc20
dbocharamu

35 Yrnepon, pacnpocTpaHeHue B mpupoe, pusndeckue u bubnunoreka [JOK
XUMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux (pusndeckre u XMMHYECKHe

N bubnmuoreka [JOK
36 CBOMCTBA. DKOJIOTUYECKUE TPOOIEMBI, CBS3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzioM yriepona (1V)
" bubmuoreka [JOK
37 VYroapHas KUCIoTa U € COJTu 1

https://m.edso0.ru/00ae006¢
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[Tpaktuyeckas padora Ne 4 mo teme "Ilomydenue

38 JIEKHCIIOro ra3a. KauecTBeHHas peakius Ha bubmmorexa [JOK
o W P https://m.edsoo.ru/00ae027¢e
KapOOHAT-UOH

39 [lepBoHauanbHbIE MOHATHS 00 OPraHUYECKUX bubnuorexa [JOK
BEIIECTBAX KaK O COCIMHEHUSX YIJIEpO1a https://m.edsoo.ru/00ae054e

bu6mmoreka [{OK

40 Kpemuuii u ero coetuHeHHs

P a https://m.edso0.ru/00ae080a
[IpaxTueckas padota Ne 5. Pemenue
41 SKCIIEPIMEHTAIBHBIX 3371a4 110 TeMe «Baxueiimue bubmmorexa [TOK
P https://m.edso00.ru/00ae0bf2
HEMETaJUThl M KX COSTUHCHUS)

42 KonTponsnas pabora Ne3 no teme «Baxueiimue bubnuoreka [IOK
HEMeTaJIBl ¥ UX COEINHEHUS https://m.edso0.ru/00ae0el8
OO6mrast XxapaKTepUCTUKAa XUMUUYECKUX AIEMEHTOB —

43 MeTaJuioB. MeTtaiuinueckas CBsI3b U METAJTNYECKast bubnuoreka [IOK
KpHCTajundeckas pemérka. u3nyeckue cBocTBa https://m.edsoo.ru/00ae103e
METaJJIOB

44 XHWMHUYECKUE CBOMCTBA METAJUIOB. DJIEKTPOXUMUYECKUI bubnuorexa [IOK
P HAaPsKEHUH METalIoB https://m.edsoo.ru/00ae1156
OO6mwme cnocoOs! moy4eHus: MeTauioB. CIUIaBhl.

45 Brruncienus mo ypaBHEHUSIM XUMHYECKHX PEaKIIUMA bubmorexa HOK

P P ’ https://m.edso00.ru/00ae1156
€CJIM OJIMH U3 PEareHTOB COJCPKUT IIPUMECH
bubmuoreka [JOK
46 [ToHsaTHE O KOPPO3UM METAJIIIOB
https://m.edso0o.ru/00ae1278
bubmuoreka [JOK

47 [lemouHbBIC METAILIBI 1

https://m.edsoo.ru/00ael4b2

48 OKcuIbl M TUAPOKCHUIBI HATPUS U KAJIUS bubmorexa HOK

A AP A P https://m.edsoo.ru/00ael4b2

49 [IlenoyHO3eMENBHBIE METAIIITBI — KAIBIIUN U MarHUH bubmorexa HOK

t https://m.edsoo.ru/00ael5e8
50 Baxneiimme coeTMHESHNS KalbIIHs bu6nmoreka [JOK
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51 O06o01IeHre U cucTeMaTru3anus 3HaHU N
N N bubmmoreka [{OK

52 XKéctkocth Bosibl U ciocoObl €€ yerpanenus UL httos://m.e dsocl)_.[ru 100261886

53 [Ipaktuyeckas padora Ne 6 o teme "JKECTKOCTH BOIBI bubnuorexa [JOK
1 MeTO/JIbl €€ ycTpaHeHus" https://m.edsoo.ru/00aelae8

. bubmmoreka [{OK

>4 AdtroMHHi https:// m.edsocl)_.[ ru/00aelc64

55 AmMdoTepHbIe CBOMCTBA OKCHA U THIPOKCHUIA bubnmorexa LOK

https://m.edsoo.ru/00aelc64

56 Weneso bu6mmoreka [IOK

https://m.edsoo.ru/00ae1d86
bubnuorexa [JOK

57 Oxcupl, ruapokcuanl u comu xenesa (1) usxenesa (1) httos://m.e dsogru 100263566

58 O0001IeHne U cucTeMaTU3alis 3HAHUH
[Tpaktuueckast padota Ne 7. Pemenue

59 AKCIIEPUMEHTAIILHBIX 3a/a4 1o Teme «BaxHeimme bubmorexa LOK
METALTBL H HX COCIHHCHNS https://m.edsoo.ru/00ae3de8
BrruucieHus mo ypaBHEHUSIM XUMHUUYECKHX PEAKITUH,

60 €CJIM OJIMH U3 PEareHTOB JIaH B M30BITKE WJIM COJACPKHUT bubnmuorexka [JOK
npuMecH. Bolunciienns MaccoBOM 101U BbIXO1a https://m.edsoo.ru/00ael750
MPOJIyKTa PEaKuu

61 O000111eHIE U CUCTEMATHU3ALUs 3HAHUN

62 Kontponsnas padora Ne4 no teme «BaxHeiine
METaJTBl U UX COETUHEHUS

63 BemectBa 1 Matepuaibl B MOBCEIHEBHON KU3HU bubnuoreka [JOK
YyernoBeKa https://m.edsoo.ru/00ae3f50

64 XHUMHUECKOE 3arpsA3HEHNE OKPYKAIOLIEN Cpelbl Bubmmorexa LIOK

https://m.edsoo.ru/00ae4270

65 Posb XuMuM B pellIeHHH HKOJIOTHUECKUX MpooIeM bubnuorexa [IOK
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https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270

https://m.edso0.ru/00ae4270

66 PesepBHeIit ypok. O000IICHHE U CHCTEMAaTU3 AN 1 bubmmoreka [JOK
3HaHUHI https://m.edsoo.ru/00ae0d0a
67 PesepBHblil ypok. O0001IEHHE U CCTEMAaTU3ALINS 1 bubnuorexa [JOK
3HaHUHI https://m.edsoo.ru/00adh33c
68 PesepBHblit ypok. O6001I€HNE U CUCTEMATHU3aIIHS 1 bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 YAEHUKA

» Xumus, 8 kimacce/ ['abpuensia O.C., OctpoymoB WN.I'., Cnaakos C.A., AKIIMOHEpHOE 0OIIECTBO
«M3parenscTBO «IIpocBemenne»

» Xumus, 9 knacc/ I'abpuensa O.C., OctpoymoB W.T'., Cnankos C.A., AKITHOHEpHOE 00IIECTBO
«M3parenscTBO «IIpocBemenne»

METOJAUYECKHUE MATEPHUAJIBI AJ151 YYUTEJIA

1. T'abpuensn O. C., Octpoymos U. I'. HactonpHast kHura yuntens. Xumus. 9 K i.:
Meroaunueckoe nocooue. — M.: JIpoda, 2010r

2. Xumus. 9 x 11.: KoHTposbpHBIE 1 TipoBepoUHbIe paboThl K yueOnuky O. C. ['abpuensna
«Xumust. 9/ O. C. T'abpuensn, [1. H. bepeskun, A. A. Ymakosa u np. — M.: Ipoda, 2009r.
3. lNabpuensu O. C., Octpoymos U. I'. Uzyqaem xumuto B 9 k 11.: J{ugakTuaeckue MaTepuabl.
— M.: bimk mmroc, 2009r.

4. Tabpuensu O. C., SmykoBa A. B. Pabouas tetpans. 9 x 1. K yuebnuky O. C. ['abpuensina
«Xumust. 9. — M.: Ipoda, 2012r.

5. T'abpuensn O. C., Bockoboitaukora H. I1. Xumus B Tecrax, 3aj1avax, ynpaxHeHUsIX. 8— 9
k1. — M.: Ipoda, 2009r.

HUD®POBBIE OPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET
1.http://www.chemnet.ru I'azeta « XuMus» U caiiT s yauTens « 5 uay Ha YpOK XUMHI»
2. http://him.1september.ru Equnas xomnekmuus L{OP: TIpeameTtHast KOUIeKIus « XUMHESD
3. http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HaydHbIE SKCIIEPHMEHTBI:
xumust. Kosutekiust Poccuiickoro o01eo0pa3oBaTeibHOTO MopTajia
4. http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anmuk6epoBoii
5. http://www alhimik.ru Beepoccuiickast omuMIraia MKOJbHHKOB 10 XUMHH
http://home.uic.tula.ru/~zanchem 13 omneita pabotsr yuurens xumun: caiit H.}O. CricmaHOBOI
6. http://sysmanova.narod.ru Kabuner xumun: caiit JI.B. PaxmanoBoii
7. http://www 104.webstolica.ru Kimaccudukanms XaMA4eCKUX PEaKIIHii
8. http://classchem.narod.ru KouTpen — Xumust 47151 BceX: yaeOHO-HHDOPMAITHOHHBIH caiT
9. http://www.hij.ruXumosa: cooOriecTBo yunuTenei xumun Ha nopraie «CeTb TBOPUECKUX
YUUTENEN»
10. http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkoapHHKaM O XUMHH: CaT
xuMugeckoro ¢axynprera Aty

11.http://www chem.asu.ru/abitur Dnekrponnast OubIMOTEKA MO0 XUMUH U TEXHUKE
12. http://rushim.ru/books/books.htm DnexrpoHHas OHOIHOTEKA YUSOHBIX MATEPHAIIOB O
xumuu Ha moptaie Chemnet
13. http://www.chem.msu.su/rus/elibrary DneMeHTbI )KU3HH: CalT yuutens xumuu M.B.
ConoBbeBoit
14. http://www.school2.kubannet.ru Dumuknonenus «Ipupona Haykm»: XumMus
15. http://elementy.ru/chemistry



http://elementy.ru/chemistry

16. OoopynoBanne «Touku Pocra» - Iludposas nmaGopartopusi mo xumuu  Releon.

Kommuiekranusi: OecipoBOAHON MYJNBTUAATYMK 1O XUMHUU C 4-Ms BCTpauBaeMbIMHU
naryukamu (natauk pH ¢ auanasoHom m3mepenus He yxke yem oT 0 mo 14 pH, nmatumk
BBICOKOW TeMIlepaTypbl (TEpMONapHbIil) ¢ 1uana3oHOM M3MepeHus He yxe yeM oT -100 go
+900°C; maT4uK 2MEeKTPOIPOBOANMOCTH C AMAMA30HOM M3MEpeHHs He yxke 4eM oT 0 10 200
MKCM; oT 0 o 2000MkCwm; ot 0 mo 20000MxCwm; JnaTuuk TemmepaTypbl IJIATHHOBBIN C
JMANa30HOM H3MepeHus He yxke ueMort -30 1o +120°C).
OTtnenbHBIC JATYUKU: JATYUK ONTHYECKON TIIOTHOCTH 525HM
Axcecyapsl: kabenb USB  coelMHUTENBHBIN, 3apsIHOE YCTPOHCTBO ¢ Kaberem MiniUSB,

USB Ananrep Bluetooth 4.1Low Enerqy.

KpaTkoe pykoBoICTBO 1O 3KCIUTyaTauuu HudpoBoi 1abopaTopun

[IporpamMmmHoe obecrieueHue

Metoanueckue pexkomenaamuu (40 pador)

HoytOyk(1 myka).

MOV (mpunrep, ckanep,konup)(l mr.)



