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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma Mo XMMHHM Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs COCTaBJICHA Ha
OCHOBE TpeOOBaHMII K pe3ysbTaTaM OCBOCHHUS OCHOBHOW 0Opa30BaTEIbHOM MPOTrpaMMBI
OCHOBHOTO 001mIero oopazoBanus, npeacraBicHHbBIX B DI'OC 00O, a Takke Ha OCHOBE
dbenepanbHOIl paboueld mMporpaMMbl BOCIIUTaHUSA M C YYETOM KOHIIENIUMU TMPENojaBaHus
ydyeOHOro nmnpeaMera «XuUMHs» B 00pa3oBaTelbHBIX OpraHusanusx Poccuiickoii
denepanum.

[Iporpamma mo xuMuu Ja€T MpEACTABICHHUE O IENAX, OOIIEH cTparerun oO0ydeHwus,
BOCIIUTAHUS U PA3BUTHUSI OOyYarOLIUXCA CPEACTBAMH y4eOHOrO MpeAMeTa, YCTaHABIUBAET
00s13aTeNIbHOE TIPEIMETHOE COJIEp’KaHue, TMPEAyCMaTpUBAET paclpelereHue ero Io
KJIacCaM M CTPYKTYpPHPOBAHUE IO pa3ziesiaM U TeMaM MPOrpaMMbl IO XUMHH, ONPEIEIseT
KOJIMYECTBEHHBIE U KAUYECTBECHHBIC XAPAKTEPUCTUKHU COJIEPKAHUS, PEKOMECHIYEMYIO
MOCJIE0BATENBLHOCTh U3YUCHHSI XUMUU C YUYETOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX
CBs3E€H, JIOTMKM Yy4yeOHOro Ipollecca, BO3PACTHBIX OCOOEHHOCTEW OO0ydaromuxcs,
ompezeNsieT BO3MOXKHOCTU TpeAMeTa JUIA peanu3anudd TpeOOBaHHWM K pe3ysibTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTelbHON NpOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, a Takke TpeOOBaHUN K pe3yjbTaTaM OOyuYeHHs XMMHH Ha YpOBHE Ileliei
U3y4YeHHs TpeAMeTa U OCHOBHBIX BHJIOB Y4YEOHO-IIO3HABATEIbHOW JI€SITEbHOCTU
00ydJaroIerocs 1Mo OCBOSHUIO y4eOHOTO COACPIKaHUSI.

3HaHWE XUMUHU CIY>KUT OCHOBOU ISl (POPMUPOBAHUS MUPOBO33PEHUS 00yUaIOLIErocs,
€ro TpPEACTaBICHUA O MAaTepUAIIBHOM €IWHCTBE MHpPA, BAXKHYIO pOJIb HUrparoT
dbopMupyemble XUMUEH MPEICTABICHUS O B3aUMOIIPEBPAILICHUSIX YHEPTUU U 00 IBOJIOIUU
BEIIECTB B MPHUPOJIC, O IMYTAX PEIICHUS TI00aJbHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS
YEJIOBEYECTBA — CHIPHEBOM, PHEPreTUUYECKOM, MUIIEBOM M IKOJIOTMYECKONW 0e30MacHOCTH,
npo0JieM 3paBOOXPAHEHHUS.

N3yueHnne xumuu:

CIIOCOOCTBYET peanu3aliid BO3MOXKHOCTEH I CaMOpa3BUTUS W (HOPMHPOBAHUS
KYJIbTYpPbI TUYHOCTH, €€ 001el U PYHKIIMOHATILHOU TPaMOTHOCTH;

BHOCUT BKJIaJd B (OPMHPOBAHHE MBIIUIEHUS U TBOPYECKUX CIIOCOOHOCTEM
00 y4JaroInxcs, HABBIKOB 170'¢ CaMOCTOSITEbHON yaeOHOMI JEATEIbHOCTH,
AKCIIEPUMEHTATILHBIX M UCCIIEIOBATEIBCKUX YMEHUN, HEOOXOAMMBIX KaK B IMOBCEIHEBHOMN
KU3HM, TaK U B IPO(HECCUOHATBHOM JESITEIHbHOCTH;

3HAKOMHT CO CIEeUU(PHUKON HAYyYHOTO MBIILJIEHUS, 3aKJIabIBAET OCHOBBI I€IOCTHOTO
B3IJISIa HA E€IWHCTBO MPUPOABI U YEJIOBEKA, SBISETCA OTBETCTBEHHBIM JTallOM B
(bopMHUpPOBAaHUY €CTECTBEHHO-HAYYHON TPAaMOTHOCTH 00YYaIONUXCS;

crocoOCcTBYeT (HhOPMUPOBAHUIO I[EHHOCTHOT'O OTHOIICHHUSI K €CTECTBEHHO-HAYYHBIM
3HAHUSIM, K TPUPOJIe, K YeJIOBEKY, BHOCUT CBOWM BKJIaJ B JKOJIOrMYECKOe 0Opa3oBaHUE
o0ydJarommxcs.

JlanHpie HampaBieHWsT B OOY4YCHHMM XUMHUU OOECMEYMBAIOTCS  Ccrienu(pUKoi
coJiepKaHMsl Y4eOHOro MpeaMera, KOTOPBIM SBISIETCS IMENarorMuecku aJanTUpPOBaHHBIM
oTpakeHHueM 0a30BOI HAYKM XMMHU HA ONPE/IeTIEHHOM 3Tare e€ pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOT'O 00I111€T0 00pa30BaHUsI OPUCHTUPOBAH HA OCBOCHHE
00y4YarolMMHUCS CUCTEMbI IMEPBOHAYAIIBHBIX TMOHSITUH XUMHH, OCHOB HEOPraHUYECKOU
XUMUU U HEKOTOPBIX OTJIEJIbHBIX 3HAUUMbIX MTOHSATUNA OPTraHUYECKON XUMUHU.



CtpykTypa colep>KaHHs MporpaMMbl MO XUMHUHM C(POpPMHpPOBaHA HA OCHOBE
CHUCTEMHOI0 Moaxoja K €€ uzyueHuto. ColiepKaHue CKJIAJIbIBAECTCS U3 CUCTEMbI IOHATUN O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CHCTEMBI MOHATUN 0 XUMHUYECKOU peakmuu. O0e 3Tu
CHUCTEMBI CTPYKTYPHO OPTaHU30BaHbI MO MPUHIMUITY MOCIEI0BATEILHOIO Pa3BUTHS 3HAHUN
HA OCHOBE TEOPETUYECKUX MTPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHUSI KAK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuognueckoro 3akona Jl. M. MeHieneeBa kak OCHOBHOI'O 3aKOHA XMIMUU;

— YYE€HHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBS3H;

— IpeJCTaBICHUN 00 IMEKTPOTUTUUECKOMN AUCCOLMALIMU BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUSI PACCMATPUBAIOTCS HA OCHOBE AMIIMPUYECKH MOIYUYECHHBIX U
OCMBICIEHHBIX (DAaKTOB, Pa3BUBAIOTCS IOCIIEIOBATEIBHO OT OJHOTO YPOBHS K JPYyromy,
BBITIONHSA (PYHKIIMU OOBSICHEHUS ¥ TIPOTHO3UPOBAHUS CBOMCTB, CTPOSHUSI U BOZMOXKXHOCTEM
MMPAKTUYECKOTI0 MPUMEHEHUS U TIOJIYUYCHUS U3y4aeMbIX BEILIECTB.

OcBoeHMEe TporpaMMbl MO XMMHUU CHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHUS O
XAMHUYECKOW COCTAaBJISIIOIIEN HAYYHOW KAPTHUHBI MUPA B JIOTUKE €€ CUCTEMHOU MPUPOIBI,
LIEHHOCTHOI'O OTHOIIEHUs K HayYHOMY 3HAHUIO U METOJAaM IO3HAaHUsA B Hayke. M3yueHue
XUMHUU TIPOUCXOIUT C TIPUBIICYCHUEM 3HAHUHN W3 paHEe M3YYCHHBIX YUYEOHBIX MPEIMETOB:
«Oxpyxaromuid Mup», «buonorus. 57 knacce» u «duszuka. 7 Kiaace.

[Ipn wW3yyeHUM XUMUU MPOUCXOAUT (OPMHUPOBAHME 3HAHUH OCHOB XUMHUYECKOM
HAyKd Kak oOOJIaCTU COBPEMEHHOTO €CTECTBO3HAHHUSA, TMPAKTHUYECKOW JesSATEeIbHOCTH
YeJIOBEeKa U KaK OJIHOIO M3 KOMIIOHEHTOB MUPOBOM KYyJIbTYpPhI. 3ajadya yueOHOro npeamera
COCTOUT B (HOPMUPOBAHUM CHUCTEMbl XUMHUYECKUX 3HAHUH — BaKHEUIIUX (HaKTOB,
NOHSTHH, 3aKOHOB W  TEOPETHMYECKHX  IOJIOKEHUH, JOCTYNHBIX  OOOOIICHHI
MHUPOBO33PEHUYECKOTO XapaKTepa, si3blka HAyKd, B MPUOOIIEHUH K HAYYHBIM METOAaM
MO3HAHUS MIPU U3YYEHUHU BEIIECTB U XUMUYECKUX peaKkiuid, B JOPMUPOBAHUU U PA3BUTUU
MO3HABATEIbHBIX YMEHUW M MX NPUMEHEHUU B Y4EOHO-NO3HABATEIbHOW M y4yeOHO-
UCCJIEIOBATEIbCKON JIEATETbHOCTH, OCBOCHHMHM TMpaBWI 0E€30MacHOro OOpamieHusi c
BEILIECTBAMU B IIOBCEITHEBHOW KU3HMU.

[Ipu u3ydeHUn XMMHUHM HA YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs BaKHOE 3HAUCHUE
OpUOOpeNr Takue LEH, KaK:

— (dopmupoBaHUE  UHTEIJICKTyaJIbHO  Pa3BUTOM  JUYHOCTH, TOTOBOM K
camMo00pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOATEILHOMY MPUHATHUIO PEIICHUH, CIOCOOHOM
aJanITUPOBATHCS K OBICTPO MEHSIIOLIUMCS YCIIOBUSIM KU3HU;

— HampaBJICHHOCTh OOYYE€HHs Ha CHCTEMATHYECKOE MPUOOLIEHHE OOydarommxcs K
CaMOCTOSITEJIbHOW  ITO3HABATEIBbHOW  JEATEIIbHOCTH, HAy4YHbIM METOJaM IIO3HAHUs,
bOopMUPYIOIIUM MOTHBAITUIO U PA3BUTHE CLIOCOOHOCTEN K XUMUU;

— o0ecreueHne yCI0BUM, CIIOCOOCTBYIONIUX MPUOOPETEHUIO O0YYAIOUIUMHUCS OIbITa
pa3HOOOpa3HOM NIeATETbHOCTH, TIO3HAHWS M CaMOIO3HAHUS, KIIOYEBBIX HABBIKOB
(KITIOUEBBIX KOMIIETEHIIMI), UMEIOIINX YHHUBEPCAIbHOE 3HAUYCHHUE ISl PA3IUYHBIX BUJIOB
NEATENbHOCTH;

— (opmupoBaHue 001IeH GYHKIIMOHAIBHON M €CTECTBEHHO-HAYYHON I'PaMOTHOCTH, B
TOM YHUCJIE YMEHUN OOBSICHATH M OIICHUBATH SIBIICHUS OKPYXAIOMIEro MUpPA, WCIOIb3Ys
3HAHUS U OIBIT, TOJYYEHHBIE IPU U3YYEHUN XUMUU, MPUMEHSTh UX MPHU PEIICHUU MTPoOIieM
B [TIOBCEIHEBHOM )KU3HU U TPYAOBOU AECSATENBHOCTH;



— (opmupoBarre y 0O0yJarOmmxcsi TYMaHHCTHYECKHX OTHOIICHHWHN, MOHHUMAaHUS
IIEHHOCTH XWMHYECKUX 3HAHUW JUIsi BBIPAOOTKM OKOJOTHMYECKH IEIeCO00pa3HOro
MOBEJICHUSI B OBITY W TPYAOBOM AESATEIBHOCTU B ILIEJAX COXPAHEHHUS CBOETO 3J0POBbS U
OKpYXarUIeH MPUPOTHONU CPEIbI;

— Ppa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO U
CaMOBOCTINTAHWIO HA OCHOBE YCBOCHHS OOIIEUETOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HAHHOMY BBIOOpY PO ISl U HAMIPABICHHOCTH JalIbHEUIIIEro 00yueHus.

OOmiee 4KMCIIO YacoOB, OTBEIEHHBIX JUIsl M3YyYEHUS XMMHH Ha YpPOBHE OCHOBHOI'O
oOmrero oopazoBanusi, coctasisieT 136 yacos: B 8 kiacce — 68 yacos (2 yaca B HEZEN0), B
9 kmacce — 68 yacoB (2 yaca B HEJIEITIO).

COAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHayabHbIE XUMHUYECKHE TTOHATHS

[Ipenmer xumuun. Ponp XumMun B KW3HU 4YelNOBeKa. XUMHS B CUCTEME Hayk. Tema u
BellecTBa. PU3NUECKHUE CBOMCTBA BEMIECTB. ATPEraTHOE COCTOSAHUE BellecTB. [lonaTue o
MeTo/AaX Mo3HaHus B XUMHUHU. YncThie BemecTBa U cMecH. CriocoObl pa3iesieHus] CMECeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JeMEHThl. CHUMBOJIb XUMHUYECKHUX 3JIEMEHTOB.
[IpocTeie 1 clioxkHbIE BelecTBa. ATOMHO-MOJICKYJISIPHOE YUEHUE.

Xumunueckas Gopmyna. BaJleHTHOCTh aTOMOB XUMHUYECKHX JJIEMEHTOB. 3aKOH
MIOCTOSIHCTBA cocTaBa BemiecTB. OTHocuTenbHas aromMHas wmacca. (OTHocuTelIbHas
MOJIEKYJIsIpHasi Macca. MaccoBas 107151 XUMUYECKOTr0 3JIEMEHTA B COSUHEHUH.

KomnuecTBo BemectBa. Mosb. MonsipHast macca. B3auMoCBSI3b KOJIMYECTBA, MACChl U
Yyucia CTPYKTYPHBIX €IMHUIL BellecTBa. Pacuérsl o ¢opMysiaM XUMHUECKUX COSTMHEHUH.

du3nYecKrne U XMMHYECKHE SIBJICHUA. XUMUUYECKasl peakius U €€ MpU3HAKU. 3aKOH
COXpaHEHUs] MacChl BeEMIeCTB. XUMHUYECKHME ypaBHeHUs. Kiaccubukamms XUMUYECKUX
peakiuii (CoeTMHEHMs, Pa3JIOkKEHHUs, 3aMEIICHUsI, OOMEHA).

Xumuueckuii IKChepumenm:

3HAKOMCTBO C XHMHYECKOM IIOCYJOM, mNpaBuiIaMu paboTel B JabopaTopuu U
npuémMamMu oOpamieHus ¢ Ja0OpaTOPHBEIM O0OpYJAOBaHWUEM, H3YYCHHE W OMHCAHUE
bu3MYEeCKUX CBOMCTB O0Opa3ll0B HEOPraHMYECKHUX BEIIECTB, HaOMIOJeHUE (HU3UUECKUX
(TutaBieHUEe BOCKA, TasHHE JIbJa, paCTUPAHUE caxapa B CTYIKE, KUIICHHWE M KOHJCHCAIUs
BOJbI) W XUMHUYECKHMX (FOpeHHE CBE€YM, MPOKAJWBAaHUE MEIHOM  IPOBOJIOKH,
B3aUMOJICUCTBUE MeJla C KHUCJIOTOH) SIBIEHHWM, HaOMIOAEHUE M OINHMCAHUE IPU3HAKOB
OPOTEKAHUS] XHMHUYECKMX peakuuil (pas3fokeHue caxapa, B3auMOJEHCTBUE CEpPHOU
KHCIIOTBI C XJOpUAOM Oapus, pasinoxkeHue ruapokcuaa meau (ll) mpu HarpeBanmw,
B3aMMOJIeHicTBHE kene3a ¢ pactBopoM conu memau (Il), n3ydenue crmocoOoB pazneneHus
cMeceil: ¢ TOMOIbI0 MarHuTa, (GUIBTPOBAHWE, BbIAPUBAHHUE, JTUCTUIUISALINA,
xpoMarorpadus, NMPOBEICHUE OYHUCTKHA ITOBAPEHHOW COJIHM, HAONIOJEHWE W OIMCAHHE
PE3yJIbTATOB MPOBECHUS OMbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MACChl, CO3JJaHUE
MOZENe MOJIEKYJT (IIapOCTEPKHEBBIX).



BaxHeilne npeacTaBUTe/Id HCOPraHMYeCKUX BellecTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucinopon — 31eMEHT UM IpOCTOE BEUIECTBO.
Haxoxnenue kucimopoma B mpupojie, (uU3MUECKHe W XUMHUYECKHE CBONCTBA (peakiuu
ropenusi). Oxcunpl. [lpumenenue xucimopoga. CrnocoObl MONMy4YEHHs KHCIOpoJa B
nabopatopun M mnpombinieHHOCTH. KpyroBopor kwucimopoga B mnpupone. O30H —
AJUTOTPOITHAS MOAU(PUKAIINS KUCIOPOIA.

TermoBo#t 3h(PeKT XUMUYECKON peakiuu, TEPMOXUMUYECKHE YPaBHEHHUSA, JK30- U
SHAOTEPMHUYECKHE PEAKUNU. TOIUIMBO: Yrojlb U METaH. 3arpsA3HCHHE BO31yXd, YCHIICHHE
NapHUKOBOTO 3P deKTa, pa3pylieHrue 030HOBOTO CIIOSI.

Bomopon — anemeHT M ImpocToe BemecTtBo. HaxoxaeHue Bomopoma B IIPHUPOAE,
duznueckre M XMMHYECKUE CBOMCTBA, MPUMEHEHHUE, CIOCOOBI momydeHus. Kuciorer u
COJIN.

MossipHbIii 00BEM ra3oB. PacyéTsl Mo XUuMHUUYECKUM YPaBHEHHSIM.

dusnyeckue cBOMCTBA BOAbL. Boma kak pactBopurens. PactBopbl. HacelieHHbsie u
HEHACBILCHHBIE PACTBOPBI. PacTBOpUMOCTH BELIECTB B BOJE. MaccoBast OJs BEIIECTBA B
pacTtBope. XHMHYECKHE CBOMCTBA BoAbl. OcCHOBaHHWs. Poiib pacTBOpOB B MNpupoOIE U B
KU3HU 4desioBeka. KpyroBopoT BoAbl B Ipupojie. 3arpsa3HeHue NpUpoAHbIX BoA. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccudukanus Heopranmueckux coennHenuid. Oxcunpl. Kiaccudukanus okcHioB:
coneoOpasyromue (OCHOBHbBIE, KHUCIOTHbIE, aM(OTepHbIE) M  HECOJIEO0pa3yIoIIHeE.
Homenkiarypa oxcupoB. @Puznyeckue U XHUMUYECKHE CBOMCTBA OKCUIOB. [lomyueHue
OKCH/IOB.

OcHoBanus. Knaccudukanuuss oCHOBaHML: HIENOYM W HEPACTBOPHUMBIE OCHOBAHMS.
Homenknarypa ocHoBanuil. du3nyeckne U XUMUYECKUE CBOMCTBA OCHOBaHUU. [lomyyeHue
OCHOBAHUM.

Kucnorel. Knaccupukaums xucnor. Homenknatypa xkucnor. Ousnueckue u
XUMHUYECKUE CBOMCTBA KHUCHOT. Pan aktuBHoct MertaiuioB H. H. bekerosa. [lonyuenue
KHCJIOT.

Comu. Homenknatypa coneil. ®Pu3nyeckMe W XHUMHYECKHE CBOWCTBA COJEH.
ITonydenue conen.

I'eneTnyeckas CBsI3b MEXKY KJIaCCAMU HEOPTAHUYECKUX COCAUHEHUM.

Xumuueckuit IKCnepumenm:

KaueCTBEHHOE OIPEACICHUE COAEp)KaHUs KUCIOpOJa B BO3AYyXe, IOJIy4YEHHUE,
coOupaHue, paclo3HaBaHWE M  H3YYEHUE  CBOMCTB  KHUCJIOPOAA,  HAOIIOACHHE
B3aUMOJICMCTBUSI BEIIECTB C KHUCJIOPOJAOM M YCIIOBUSI BO3HUKHOBEHUSA U MPEKPAIICHUS
ropeHusi (moxapa), O3HaKOMJIEHHME ¢ oOpasllaMH OKCHUIOB M OINUCAaHUE HX CBOICTB,
NoJlydeHHne, coOWpaHue, pacrno3HABaHWE M W3yYEHHE CBOMCTB BojJOpoaa (TopeHue),
B3aumojeicTBue Bomopoaa ¢ okcugom Meaw  (II)  (Bo3MOXHO HCIIOIB30BaHHE
BUJIEOMATEpUAIIOB), HAOIIOJIeHHE 00Pa31I0B BEIIECTB KOJIMYECTBOM | MOJIb, UCCIEOBAHUE
O0COOEHHOCTEW pacTBOPEHMUS] BEILIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBJICHHE
PacTBOPOB C ONPENEIEHHON MAacCOBOM JOJIEM PACTBOPEHHOTO BEIIECTBA, B3aUMOJCUCTBUE
BOJIbI C METaJuIaMU (HaTpUeM U KaliblieM) (BO3MOKHO MCIOJIb30BaHNE BUIECOMATEPUATIOB),
UccleloBaHne 00pa3lioB HEOPraHWYECKHUX BEIIECTB PA3IMUYHBIX KIJIACCOB, HAOIIO/ICHHE
U3MEHEHUS OKPACKM HWHJMUKATOPOB B pAacTBOPAX KHUCIOT U UIENOYEH, H3yYECHHE
B3aumozencTeus okcuaa menu (ll) ¢ pactBopom cepHOW KUCIOTHI, KUCIOT ¢ METAJJIaMH,



pEAKIMK HEUTPAIU3ALNUM, MOJTYYEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJHOTO
MeTaJla JIPYyTMM M3 pPAacTBOpa COJIM, PELIEHUE OKCIIEPUMEHTAIBHBIX 3aJa4 [0 TeMeE
«BaxHenmmne Kaaccbl HEOPraHUYECKUX COCTUHECHUI.

Hepuognueckuit 3akoH u Ilepuoauyeckass cucreMa XMMHYECKHX 3J1eMeHTOB /I,
N. MenaeneeBa. CrtpoeHue aroMoB. XuMHYeCKasi CBfA3b. OKHUCIHUTEIBHO-
BOCCTAHOBUTEJIbHbIC PeaKINH

[TepBbie TOMBITKH KIAaCCU(HUKAIIMA XUMUYECKHUX dJeMeHTOB. [loHsTHE O Tpymmax
CXOJIHBIX AJIEMEHTOB (II[EJIOYHBIC M MICJIOYHO3EMENbHBIE METAIIbI, TAJIOreHbl, HHEPTHHIC
rasbl). DJIIEMEHTBI, KOTOpbIe 00pa3yroT aM(pOTEpHbIE OKCUIBI U THIPOKCHUJIBI.

[Tepnonnueckuin 3akoH. Ilepuonnyeckass cucrema xumudeckux snemeHroB /[[. .
MenpeneeBa. Koporkonepuoanas u qnuHHonepuoaHas ¢popmsl [lepuonnyeckoi cucTeMbl
xumuueckux siemeHToB [[. M. Menneneesa. llepuoast u rpynmnel. PU3HYECKUNA CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB NEPUOIA U TPYIIIBI JIEMEHTA.

Crpoenune aromoB. CoctaB aToMmHbIX szaep. WM3otombl. OnekTpoHsl. CTpoeHHe
ANEKTPOHHBIX 000704YeK aTOMOB MepBbIX 20 Xumuueckux 3ieMeHTOB llepuoamueckoit
cucremsl JI. 1. MenaeneeBa. XapakTrepucTuka XUMUYECKOT' O 3JIEMEHTA 10 €0 MOJIOKEHUIO
B [lepuonnueckon cucreme /. 1. Menaeneena.

3aKOHOMEpPHOCTM  HM3MEHEHMS  pajuyca aTOMOB  XHMHUYECKHX  DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 TPYIINaM U MEPUOAAM.

3nauenue Ilepmogmueckoro 3akoHa u IlepuoguyecKod CHUCTEMBI XUMHYECKHX
AJIEMEHTOB JUJIs1 Pa3BUTHUS HAyKU U NpakTUKU. [{. 1. MenneneeB — yu€HbIi U rpaKJaHuH.

Xumuueckast  cBsi3b.  KoBalieHTHass  (MOJsipHAas W HENOJsApHAsl)  CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX AJIEMEHTOB. MIOHHAs CBSA3b.

Crenenbp okucieHus. OKHUCIUTEIBHO-BOCCTAHOBUTENBHBIE peakiuu. [Iporeccsl
OKHUCIICHUS] U1 BOCCTaHOBJIEHUSI. OKUCIIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepumenm:

M3y4eHHe 0O0pa3LOB BEIIECTB METAJIJIOB U HEMETAIIOB, B3aUMOJEHCTBUE THIPOKCUAA
OMHKa C pPAacTBOpPaMU KHUCJIOT M IIEJIOYE, MPOBEAEHUE OIBITOB, WLIKOCTPUPYIOIINX
IpPUMEPbl OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX pEaKIMil (TOpeHue, peakluu pasiioKeHHs,
COCIUHECHUA).

Mexcnpeomemmoie ceasu

Peanmu3anusa MeEXNpeIMETHBIX CBSI3€d IMPU  M3YYEHHH XUMHHM B § KJacce
OCYIIECTBIISIETCS] Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHITHH, TaK U
MOHATUH, SBJISIONIMXCA CUCTEMHBIMU [JI OTIEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OO0mme ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAy4HbIH (DaKT, TUMOTE3a, TEOPHUs, 3aKOH,
aHanM3, CUHTE3, KiIaccuukamus, TMEPUOJUIHOCTb, HAOIIOJEHUE, JKCIIEPUMEHT,
MOJIETIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBIICHUE.

®dusuKa: Marepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJHWJ, HW30TOIbI,
PaAMOAKTUBHOCTh, MOJIEKYJa, DJIEKTPUUECKUNA 3apsijl, BEIIECTBO, TEI0, 00bEM, arperaTHoe
COCTOSIHUE BENIeCTBa, Ta3, (U3MYECKHWE BEIWYUHBI, CIAWHUIBI HM3MEPEHUs, KOCMOC,
IUIaHETHI, 3BE30b1, COIHILE.

buonorus: dorocunres, Apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE TMOPOJBI, TOJE3HBIC
HCKOIIaeMbI€, TOTUIMBO, BOJIHBIE PECYPCHI.



9 KUIIACC

BemecTtBo U XMMH4YeCKasi peakuus

ITepnonnueckuin 3akoH. Ilepuonnueckass cucremMa xumudeckux snemenroB [[. .
MenneneeBa. CtpoeHue atoMOB. 3aKOHOMEPHOCTHM B M3MEHEHMHM CBOMCTB XUMHUYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, KalMs, KAIbIUSA U UX COCIAUHEHUN B COOTBETCTBUHU C
IIOJIOXKEHHUEM DJIEMEHTOB B [leproanyeckon cucreme U CTPOCHUEM UX aTOMOB.

CrpoeHue BeniecTBa: BUJIbI XUMUYECKOW CBSA3U. THIBI KPUCTANIMUECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIMIETKN M BUJA XUMUYECKOU
CBSI3U.

Knaccuduxaius 1 HoOMEHKIaTypa HEOPTAaHMYECKUX BEIECTB. XUMUYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K PAa3jIM4YHBIM  KJIacCaM HEOPraHUYECKHX COCAMHEHMH,
TE€HETUYECKas CBSI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanums XUMUYECKHMX peakIUil Mo pa3jiudyHbIM MpU3HaKaMm (10 YHUCIy |
COCTaBy YYacTBYIOIIMX B PEAKIMM BELIECTB, MO TEIUIOBOMY 3(dexTy, Mo H3MEHEHHIO
CTENEHEH OKHUCIEHUS XUMHUYECKHUX DJJIEMEHTOB, 10 OOpaTUMOCTH, MO Y4YaCTHIO
KaTaau3aTropa). DK30- U 3HIOTEPMHUUECKHUE PEAKIMU, TEPMOXUMUUECKUE YPABHEHHUS.

[Tonsitue o ckopocTu xuMu4deckon peakiuu. [Tonsitue 06 00paTUMBIX U HEOOPATUMBIX
XUMHUYECKUX peakuusax. IIoHATHE O rOMOTEHHBIX M TeTEPOreHHbIX peakuusax. [lonarue o
katanuse. llosatme o xummuyeckom paBHOBecHMH. (DAKTOpHI, BIUAIOMIKME HAa CKOPOCTH
XUMUYECKOW PEAKIIUU U MOJT0KEHUE XUMUYECKOTO PABHOBECHSI.

OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIE PEAKIIMH, AJIEKTPOHHBIN OajaHC OKHCIUTEIHHO-
BOCCTAHOBHTEIBHOU peaKuum. CocraBienue YpaBHEHUU OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHBIX PEAKIMI C UCIOJIB30BAHUEM METO/A JJIEKTPOHHOI 0 OaslaHca.

Teopust 3JIEKTPOJUTUYECKON JAUCCOLUMALMH. OJNEKTPOJIUTBI WU  HEDJIEKTPOJIUTHI.
Katnonsl, aHHOHBI. MeXaHU3M [HCCOLUMAIMM BEUIECTB C PA3JIUYHBIMU BUJIAMHU
XUMHUYECKOU cBsizu. CTeneHp aucconuanuu. CHIbHBIC U CIIa0bIe SJIEKTPOIIUTHI.

Peakiun noHHOro oomMeHa. Y ClIoBHs MPOTEKaHUS PEAKLMI HOHHOrO OOMEHA, TOJIHBIE
U COKpall€HHbIE MOHHBIE ypaBHEHUS peakuuii. CBONCTBa KHCIOT, OCHOBAHUI U COJEW B
CBETE MPEACTABICHUN 00 IJEKTPOITUTHYECKON Auccormanui. KadyecTBeHHbIE peakly Ha
noHBbL. [IoHATHE O TUAPOIIN3E COJIEH.

Xumuueckuit IKCnepumenm:

O3HAKOMIIEHHE C MOZENSIMU KPUCTAJUIMYECKUX PEHIETOK HEOPTAaHUYECKHUX BEIIECTB —
METAJUIOB W HeMeTauioB (rpaduTa W anamasa), CIOKHBIX BEIIECTB (XJOpUIa HATpus),
HCCIIEJOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW PEAaKLIHH OT BO3JACHUCTBHUS Pa3JIMYHBIX
(akTOpoB, HCCIEAOBAaHUE DIIEKTPOIPOBOJHOCTH  PAacCTBOPOB  BEIIECTB, Ipoliecca
JUCCOIMAIIMK KUCIIOT, IIeI0Ue U coliei (BO3MOXKHO MCIOJIb30BAaHUE BUIEO MaTEPHUAIIOB),
MPOBEJICHNE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKHU MPOTEKAHUS PEaKIUid HOHHOTO OOMEeHa
(oOpa3oBaHue Ocajika, BBIACICHHUE ra3a, 00pa3oBaHUE BObBI), OMBITOB, WJUIFOCTPUPYIOIIUX
OpUMEpPbl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKIMil (TOpeHue, peakuuu pasiioKeHHs,
COCJIMHEHHUS), PACIO3HABAHME HEOPTaHMYECKUX BEIIECTB C IMOMOIIBIO KaueCTBEHHBIX
pEaKUHil HAa UOHBI, PEIICHUE YKCIIEPUMEHTAJIbHBIX 3aa4.

HemeTtajuibl 4 UX COeAMHEHMS

OO6mias xapakrepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTEepHBIE
creneHu okucieHus. CtpoeHne u (U3NUECKUue CBOWCTBA MPOCTHIX BEIIECTB — TajOTE€HOB.
XHUMHUYECKHE CBOWMCTBA HA MPUMEpPE XJIopa (B3aUMOJECHCTBUE C METAJJIAMU, HEMETAIIAMU,



menodyamu). XsopoBogopos. ConsiHas KUCIOTa, XHUMHYECKHUE CBOWMCTBA, MOJIYYEHHE,
npuMeHeHue. JleMcTBue Xjopa U XJOpPOBOAOPOJAa HAa OpraHu3M uesioBeKa. BakHeunmmue
XJIOpUABI U MX HAXOXKJICHUE B IPUPO/IE.

O6mas xapakrepuctuka snemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIe cTeneHn okucieHus. CTpoeHue u pu3nyeckue CBOMCTBA MPOCTHIX BEIIECTB —
KHCJIOpoAa W cepbl. AJIOTPONHbIE MOAU(UKALNK KHUCIOpOoAa U cepbl. XHUMHUYECKHE
cBoiicTBa cepbl. CepoBOOPO, CTPOEHUE, (PU3NUECKUE U XUMUYECKHE CBOMCTBA. OKCHIBI
cepbl KaK TpPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHUCIIOTa, (U3NYECKUE U
XUMHUYECKUE CBOMCTBa (0OIIME Kak MPEACTaBUTENs Kilacca KUCIOT U CHelupUuYecKue).
XUMUYECKHE peaklny, JieXkKallie B OCHOBE MPOMBIIIICHHOIO CII0c00a MOy4eHUsI CEPHOM
kucaoThl. [IpuMeHenne cepHoil kUcaoThl. CoM CEpHOM KUCIOThI, KaYECTBEHHAs PEaKIUs
Ha cyibpar-uoH. Haxoxnenue cepbl U €€ COEIMHEHUM B MpUPOJE. XUMHUYECKOE
3arpsi3HEHHE OKPYKAIOMIEH Cpe/lbl COSAUHEHUSIMU CePhbl (KUCIIOTHBIE JIOXK]IU, 3arps3HEHHE
BO3/IyXa U BOJAOEMOB), CIIOCOOBI €r0 MPEAOTBPAILICHHUS.

OO6mas xapakrepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEpHbIE CTENEHU OKHUCIEHMs. A30T, pacHpOCTpaHEHHE B MpUpojie, (PU3HUECKUE U
XUMHYECKHUe cBoMcTBa. KpyroBopor aszora B mpupoae. AMMHaK, €ro (uU3NYeCKue u
XMMHUYECKHUE CBOMCTBA, MojyueHue U npumeHeHue. Conu aMMOHMS, UX (U3NYECKHE U
XMMHYECKHE CBOWCTBA, MpuMeHeHne. KadecTBeHHas peakiusi Ha HOHbl aMMOHUS. A30THas
KHUCIIOTa, €€ moyiydeHue, (U3n4ecKre U XUMUYECKUE CBOMCTBA (00IIHMe KaK MPeICTaBUTENs
Kjacca KUCIOT M crneuuduueckue). lcronb3oBaHue HUTPATOB U COJ€l aMMOHHS B
KauyecTBE MHUHEPAJIbHBIX YIOOpeHH. XUMHUYECKOE 3arps3HEHHE OKpPYKaloIlel Cpeibl
COCIMHEHUAMM a30Ta (KUCIOTHBIE IOXKIH, 3arpsA3HEHHE BO3/1yXa, MOYBbI M BOJOEMOB).
docdop, amiorpornHeie Moaudukanuu Gochopa, puUanUecKrUe U XUMHUYECKUE CBOWCTBA.
Oxkcun dochopa (V) u dochopnas kucnora, GuU3MUYECKHe U XUMHUYECKHE CBOMCTBA,
nonyaerue. McnonbszoBanue pocdaToB B Ka4eCcTBE MUHEPAIBHBIX YI00OpEHUH.

OO6mias xapakrepuctuka smnemMeHToB |V A-rpynmbsl. OCOOEHHOCTH CTPOEHUsI aTOMOB,
XapaKTepHbIE  CTENEHH  OKHUCIEHHA.  YIVIepOoHd,  aUIOTPOIHbIe  MoAauduKanuu,
pacupocTpaHeHue B TMpUpoe, (U3MYECKMe M XUMHUYECKHE CBOMCTBA. AJCOpOIUS.
KpyroBopotr yriaepoma B mpupoae. Okcuabl yriepona, X (U3MUECKUe U XUMHUYECKHE
CBOMCTBA, JEHCTBHE HA XKUBBIE OPTaHU3MBI, MOJyUYCHHUE U TPUMEHEHHUE. DKOIOTUYECKUE
mpoOJeMbl, CBsI3aHHBIE ¢ OKcuaoMm yriepoaa (IV), rumore3a 1i100adbHOTO MOTEIICHUS
KJIUMaTa, MapHUKOBBIM 3(dekr. YrompHas Kuciota U €€ coilu, uX (¢U3NUECKHEe W
XMMHYECKHE CBOMCTBA, MOJyYeHUE W MpuMeHeHue. KauecTBeHHast peakius Ha KapOoHat-
nonbl. Mcnonp3oBanne kapOoOHATOB B OBITY, MEAHMIIMHE, MPOMBIIICHHOCTH M CEIbCKOM
XO35MICTBE.

[lepBoHavanbHble MOHATHS 00 OpPraHUYECKUX BEIIECTBAX KaK O COEIUHEHMSIX
yriaepoaa (MeTaH, 3TaH, STHJEH, AaleTWICH, 3TAaHOJ, TJUIEPUH, YKCYCHas KHUCIOTa).
[IpuponHbIe UCTOYHUKH YTIIEBOAOPOIOB (YTroib, MPUPOAHBINA Ta3, HEPTH), MPOAYKTHI UX
nepepaboTku (OEH3MH), UX POJIb B OBITY M MPOMBINIICHHOCTH. [loHATHE O OMOOTHYECKU
BaXXHBIX BEIIECTBAX: JXKUpPAX, OelKaX, yriaeBoJaXx — M HUX pPOJIM B JKU3HU YeEIOBEKA.
MatepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COCTMHEHUH.

Kpemumnii, ero Qusuueckre W XUMUYECKHUE CBOWMCTBA, IMOJMy4YeHHWE W TPUMEHEHUE.
Coeaunenust kpemHusi B npupoje. OOmue npeactaBieHuss o6 okcuue kpemuus (1V) u
KpeMHHeBOM Kucinote. CHUIMKAThl, MX HCIOIB30BaHHWE B OBITY, B MPOMBIIUICHHOCTH.



Baxxneiimme ctpoutenbHble MaTepUalibl: KEpaMuKa, CTEKJI0, IIEMEHT, OETOH, Kele300€TOH.
[IpoGnembl G€30MaCHOTO HMCIOJB30BAHUSI CTPOUTEIBHBIX MaTEpPHUAIOB B IOBCEIHEBHOM
KU3HU.

Xumuueckuit IKCnepumMenm:

U3ydeHHe O0pa3loB HEOPraHWYECKUX BEIIECTB, CBOMCTB COJIIHOM KHCIOTHI,
NPOBE/ICHNE KAauyeCTBEHHBIX PEAKIMM Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPU3HAKOB UX
MPOTEKAHUS, OIBITHI, OTpAXKAOIMNUE (PU3NIECKUE U XUMUYECKHUE CBONCTBA TAJIOTCHOB M UX
coeIMHEHUH (BO3MOXHO HCIIOJIb30BaHUE BUICOMATEPHUAIOB), O3HAKOMIICHHE C 00pa3laMu
XJIOpUJIOB (TaJIOTEHU]IOB), O3HAKOMJICHHE C O0Opa3lamMu cepbl M €€ COCIUHEHHSIMU
(BO3MOXXHO HCIIOIB30BAaHUE BHUACOMATEPUATIOB), HaOIOJIEHUE TMpolecca OOyTrIUBaHUS
caxapa moJi JECHUCTBUEM KOHIICHTPUPOBAHHOW CEPHOM KHCIJIOTHI, M3YYEHHE XUMHYECKHUX
CBOMCTB pa30aBiIE€HHON CEpHOI KUCIIOTHI, MPOBEIECHNE KaUeCTBEHHON Peaklny Ha CyJbdar-
MOH U HaOJIoZieHUE MpU3HaKka e€ MpoTeKaHus, 0O3HAKOMJICHHE ¢ (U3MUECKUMHU CBOWCTBAMHU
azota, Qochopa u ux coearHEHUH (BO3MOXKHO WCIIOIB30BAHUE BHJIEOMATEPUAIIOB),
oOpasnaMu a30THBIX U POochHOPHBIX yI0OpeHUH, MoTydYeHre, COOUpaHue, pacrno3HaBaHue U
W3yYCHUE CBOMCTB aMMHaKa, MPOBEJICHUE KAYECTBEHHBIX PEAaKIMl HAa HMOH aMMOHMSI U
dochar-noH U U3yYEHHWE  TPHU3HAKOB  HMX  MPOTEKaHUsS,  B3aUMOJICHCTBHE
KOHLICHTPUPOBAHHOM  a30THOM  KHUCJIOTBI C MeIbl0 (BO3MOXKHO  HCIOJIb30BAaHHE
BHUJICOMATEPUAIIOB), HM3Y4YCHUE MOJIEJIeH KPUCTAUIMUECKUX PEHIETOK anmasa, Tpadura,
dbynnepeHa, O3HAKOMJIEHHE C  TPOILIECCOM  aJCOPOIMU  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM yII€M U YCTPOMCTBOM TWPOTHMBOrasa, IMOJy4YeHHE, COOupaHue,
pacno3HaBaHWE W H3YYEHHUE CBOWMCTB YIJIEKMCIOIO ra3a, MNPOBEACHHE KAa4€CTBEHHBIX
peakiuii Ha KapOOHAT W CWIMKAT-WOHBI W M3YyYCHHE TNPU3HAKOB HX TMPOTEKAHUS,
O03HAKOMJICHUE c MPOAYKIMEN CUJIMKATHOU MPOMBIIIJIEHHOCTH, pelieHune
AKCIEPUMEHTAJIBHBIX 3aJ1a4 0 TeMe «BakHellre HeMeTaulbl U UX COCIUHEHUS».

MeTaJibl 1 KX COeIMHEHUS

OOmasi xapakTepuCTUKa XHUMHUYECKUX SJEMEHTOB — METAJJIOB HA OCHOBAaHUU HX
nonoxkenus B Ilepuomnueckon cucreme xumuueckux diemeHToB J[. M. Menneneesa u
ctpoenusi atomoB. CTpoeHue MeTaioB. MeTtamunueckas CBsI3b M METaJUIMYecKas
KpUCTAJUTMYECKasi  pemI€Tka. ODIEKTPOXUMUYECKUN  psii  HANpPSOHKEHUH — METaJlIoB.
dusnuecKkue U XMMUYECKue CBoicTBa MeTauioB. OOIIKe crocoObl MOTy4eHUs] METAJLIOB.
[ToHsiTHE O KOPPO3HM METANIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT KOppo3uu. CruiaBbl
(cranp, 4yryH, TIOpATIOMUAHUN, OPOH3a) U X PUMEHEHHE B OBITY U IPOMBIIIICHHOCTH.

[[lenounble MeTajuibl: TONOXKEHHWE B llepuognyeckol CHUCTEME XUMHYECKHX
aneMeHToB [l. 1. MeHneneeBa, CTpoeHHE UX aTOMOB, HaxoxAeHue B npupoae. dusznueckue
U XMMUYECKHUE CBOMCTBA (Ha mpuMmepe HaTpusl U Kanusi). OKCUAbI U TUAPOKCHUIIBI HATPUS U
kaus. [IpumeHenne nmenouHbpIX METAJUIOB U UX COCIMHEHUM.

[IlenoyHO3EMENBHBIE METAUIBI MarHuil M KaJIbIHM: TOJ0XeHUue B [leprommyeckon
CUCTEME XUMHUUYECKUX dJieMeHTOB [[. . MenzaeneeBa, CTpOEHUE UX aTOMOB, HaXOXKJICHUE B
npupoge. Du3nyeckre M XUMHUYECKHME CBOMCTBA MAarHus W Kaublus. BaxHelue
COeNMHEHUs Kanblus (OKCHI, THUIPOKCUI, coiu). JKECTKOCTh BOJIBI U CHOCOOBI €€
YCTpPaHEHUS.

AmmomMuHu: TIonokeHue B Ilepmoamyeckoi cucreMe XuMuyeckux anemeHtos 1. U.
MenpeneeBa, CTpOEHUME aTOMa, HAXOXKIACHUE B mpuponc. PuU3MYeCKMe U XUMHUUYECKHUE
CBOMCTBA aTIOMUHUSA. AM(OTEPHBIC CBOWCTBA OKCHJIA U THAPOKCHIA AITFOMUHUS.



Kenezo: nonoxenue B llepuomuueckor cucteMe XUMHUYECKux 3nemMeHtoB /[[. H.
MeHneneeBa, CTpOCHHE aToma, HaxoXJeHWe B mpupoje. DU3MYECKUEe U XUMUYECKHUE
cBoricTBa xene3a. Okcuanl, rugpokcuansl U conu xenesa (l1) m xenesa (lll), ux cocras,
CBOMCTBA U MOJIyUYEHHUE.

Xumuueckuii IKcnepumenm:

O3HaKOMJICHHE C oOpa3llaMh METaJIOB M CIUIABOB, UX (PU3UYECKUMH CBOWCTBAMH,
W3y4YCHUE pEe3yJIbTaTOB KOppO3UHU METAJIJIOB (BO3MOXHO UCIIO0JIb30BaHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEH B3aMMOIEHCTBUSI OKCHJA KajblUsl U HATpUsi C BOAOU
(BO3MOXXHO HCIOJIb30BaHUE BHUICOMATEPUAIIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI,
MpoIiecca TOPEHHs Keje3a B KHUCIOpoJe (BO3MOXKHO HMCIOJIB30BAHUE BUJIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUSI KAYECTBEHHBIX PEAKIUA HA MOHBI: MAarHus, KaJIbIUs, AJIFOMUHUSI,
nunka, cxene3a (II) u xemeza (Ill), memu (Il), HabmoneHue W omucaHUE TMPOIECCOB
OKpAIllMBaHHs IUIAMEHU WMOHAMU HATpUs, Kalus W KaiblHs (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIeAoBaHUE aM(pOTEPHBIX CBOWCTB THUAPOKCHAA ANIOMHHHS H
TUAPOKCHUA IIMHKA, PEIICHUE YKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHeline MeTasbl
U UX COCTUHCHUS.

XHMHA U OKpPYKAKOLIasa cpeaa

BemectBa u wmarepuanbl B [OBCEIHEBHOM JKM3HM 4YeElIOBEKAa. be3onacHoe
WCIOIb30BaHUE BEIIECTB M XHUMHYECKUX peakiuid B ObiTy. IlepBas momoip mpu
XUMUYECKUX 0KOTrax U OTPaBJICHUSIX.

XHUMHUYECKOE 3arpsA3HEHUE OKpyXkarwllel cpenbl (OpenenbHas  JOIMyCTUMAas
KOHIIeHTpa1us Bemlects, ganee — [1JIK). Posib Xumuu B pelieHuu 3KOJI0THUYECKUX TPOOIIEM.

Xumuueckuii IKCnepumenm:

U3ydeHre oOpa3loB MaTepuaioB (CTEKJO, CIUIaBbl METaUIOB, MOJMMEpHBIE
MaTepHuaJbl).

Mestcnpeomemmnule ceasu

Peanmn3anusa MeXNpeIMETHBIX CBsSI3€d IIPU  M3YYEHHH XUMHH B 9 Kjacce
OCYHIECTBIISICTCS] Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TaKk U
NOHATUN, ABJISIIOIIUXCA CUCTEMHBIMHU IUISl OTIEIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LMKJIA.

OOuue ecTecTBEHHO-HAy4YHBbIE TMOHATHS: HAY4YHBIN (pakT, rumores3a, 3aKOH, TEOpHS,
aHanu3, CHUHTE3, Kilaccudukamusi, MNEePUOJUYHOCTb, HAOIIOJEHUE, DKCIEPUMEHT,
MOJIETUPOBAHUE, W3MEPEHUE, MOJIEeTb, SBJICHUWE, MTAPHUKOBBIM 3(P(GEKT, TEXHOJIOTHS,
MaTepuabl.

®dusnka: Marepus, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIHJ, H30TOIIbI,
PaaMOaKTUBHOCTh, MOJEKYJA, 3JIEKTPUYECKUN 3apsii, MPOBOJIHUKHU, IOITYNPOBOJHUKH,
TUDJIEKTPUKH, (HOTOIJIEMEHT, BEUIECTBO, TENO, 00BEM, arperaTHoe COCTOSTHHE BEIIECTBa,
ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTaJUIM4YECKass pEHIETKa, CIUIaBbl, (PU3UUYECKHE
BEJIMYUHBI, €AMHUIIBI U3MEPEHUS, KOCMHUUECKOE TIPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJTHIIE.

buonorusi: porocunTes, npixanue, Ouocdepa, IKOCUCTEMA, MUHEPAIbHBIE YI00pEHUs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIIbHbIE BEIIECTRA.

I'eorpadusa: armocdepa, ruapocdhepa, MUHEpAIbI, TOPHBIE TOPOMABI, TIOJEC3HBIC
UCKOIaeMbI€, TOIUITMBO, BOJHBIE PECYPCHI.



IHJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS INTPOI'PAMMBI 110 XUMHUU
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHMUSA

JIMUHOCTHBIE PE3YJBTATDBI

JIM9HOCTHBIE pe3ybTaThl OCBOEHUS IMPOrPAMMBI OCHOBHOTO OOIIEro oOpa3oBaHMS
JTOCTUTAIOTCS B XOJ¢ OOY4YeHHS XUMHHU B €IWHCTBE Y4YE€OHOW H BOCIHTATEIHLHOMN
JEATENBPHOCTH B COOTBETCTBUHU C TPATUIIMOHHBIMH POCCUUCKHMH COITMOKYJIBTYPHBIMH U
TyXOBHO-HPAaBCTBCHHBIMH IIEHHOCTSIMH, MPUHSATHIMHA B OOINECTBE MpaBUIAMH W HOPMaMH
MOBEJCHUS M CIIOCOOCTBYIOT MPOIIECCaM CaMOMO3HAHUS, CaMOPa3BUTHSA U COIMAIIM3AITUU
00y4Jarommxcs.

JIMYHOCTHBIE Pe3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIONIMXCSI PYKOBOJCTBOBATHCS
CUCTEMOM MO3UTHBHBIX IIEHHOCTHBIX OPUEHTAIIMN U PACIIUPEHHUE OIbITA JCSITEILHOCTH Ha
€€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUS .

IICHHOCTHOTO OTHOIIEGHUS K OTCUYECTBEHHOMY KYJIbTYpHOMY, HCTOPHYECKOMY U
HAyYHOMY HACJICIHIO, TOHUMAHUSI 3HAYCHHUS XMMUYECKON HAYKU B JKU3HU COBPEMEHHOTO
00IIeCTBa, CIIOCOOHOCTH BIIAJIETh IOCTOBEPHON MH(OpMAIIUEl O MEPeOBBIX JTOCTHKCHHUSIX
U OTKPBITUAX MHPOBOM M OTCUYCCTBEHHOM XWMHH, 3aMHTCPECOBAHHOCTH B HAYYHBIX
3HAHUAX 00 YCTPONCTBE MHpa M OOIIECTBA;

2) TPa’kIaAHCKOr0 BOCIIHTAHUSI:

MIPEICTABICHUS O COIMMAIBHBIX HOPMaX M MPAaBWIAX MEKINYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, = KOMMYHHUKAaTUBHOH  KOMIICTCHTHOCTH B  OOIIECTBEHHO  ITOJIC3HOM,
y4eOHOUCCIIEIOBATEILCKON, TBOPUECKOH M JIPYTHX BHUJAX NEATEIHHOCTH, TOTOBHOCTH K
pa3HOOOpa3HON COBMECTHOW NIEATEILHOCTH IMPHU BBITIOJIHCHUH y4E€OHBIX, MTO3HABATEIBHBIX
3a/a4, BBIMOJIHCHAN XUMHUYECKUX OKCIEPUMEHTOB, CO3JaHUU Y4YEOHBIX IPOCKTOB,
CTpeMJICHHUS K B3aMMOIIOHMMAHHMIO M B3aUMOIIOMOIIM B TIPOIIECCE ITOW y4eOHOM
JESITENbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBEJIEHUE M MOCTYIKH CBOMX TOBAPHILIEH C
MO3UIIMY HPABCTBEHHBIX M MPABOBHIX HOPM C YUETOM OCO3HAHUS MOCIIECICTBUI MOCTYIKOB;

3) HEHHOCTH HAYYHOTO TIO3HAHUSI .

MHUPOBO33PEHYCCKHUE TIPEACTABICHUS O BEIIECTBE M XHWMHYECKOW PEaKIIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U COCTABJISIIONINE OCHOBY JJIS
MOHUMAHUSI CYIIHOCTHM HAy4YHOW KapTUHBI MHpA, TPEJACTAaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPHUPOBI, B3AUMOCBS3SIX YEIOBEKA C MPUPOIHOW CPEIOH, O
POJIM XUMHUH B TIO3HAHUH ATUX 3aKOHOMEPHOCTEH;

NO03HABATEIbHBIE MOTHUBBI, HAMIPABJICHHBIC HA TMOTYYEHHUE HOBBIX 3HAHUUM MO XHUMUH,
HeoOXxomumble Il OOBSICHEHHS HAOJFOMaeMbBIX TPOIECCOB W SBJICHHWM, TMO3HABATEIBHOM,
MHPOPMAITMOHHONW W YUTATEIIbCKOW KYJIBTYPHl, B TOM YHCJIC HAaBBIKOB CaMOCTOSTEILHOM
paboThl ¢ y4eOHBIMH TEKCTaMH, CIPABOYHOW JHTEPATYpPOH, JOCTYIMHBIMH TEXHUYECKUMHU
cpencTBaMu HH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpEC K O0OYUCHUIO U TTO3HAHUIO, JIIOOO3HATEIFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHNI0, TPOCKTHOW MW HCCIEAOBATEILCKOW JACSITEIBHOCTH, K OCO3HAHHOMY
BHIOOPY HANPABICHHOCTH U YPOBHS 00yUEHUS B JaIbHEHIIICM;

4) hopMHpPOBAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHE IICHHOCTH J>XW3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 30pPOBBIO,
YCTAaHOBKHM Ha 3JIOPOBBIN 00pa3 »KWU3HM, OCO3HAHWE TOCICACTBUN W HENMPHATHE BPEIHBIX



npuBblYEK  (YNOTpEOJEHHS  alKOrojisi, HApKOTUKOB, KypeHHs), HEOOXOAUMOCTH
COOJTIOICHUS TIPaBWJI OE30MaCHOCTU TIPHU OOPAIICHUH ¢ XUMUYECKUMH BEIIECTBAMU B OBITY
U pEAUTLHOW )KU3HH;

5) TpyA0BOT0 BOCTIMTAHUSI:

UHTEpEC K IPAKTUUECKOMY M3y4YEHUIO Ipodeccuii M TpyAa pa3iudyHOro poja,
YBOXEHUE K TPyLy U pe3ysibTaramM TPYAOBOW NEATEIbHOCTH, B TOM YHCIE HAa OCHOBE
NPUMEHEHHUSI TNPEAMETHBIX 3HAHUN MO0 XMMHH, OCO3HAHHBIA BBIOOpP HHIWBUIYaTbHOU
TPAeKTOPUHU MPOAOIKEHHUS] 00pa30BaAHUS C YUYETOM JIMYHOCTHBIX UHTEPECOB U CIIOCOOHOCTHU
K XUMHH, OOIIECTBEHHBIX HMHTEPECOB U IMOTPEOHOCTEH, YCIEUIHOW MNpOQecCHOHAIbHON
AESITEeNbHOCTY U Pa3BUTHUSA HEOOXOAMMBIX YMEHHH, TOTOBHOCTh aJaNTHpPOBATHCS B
npohecCHOHaTBHOM Cpefie;

6) 9KOJIOrM4eCKOro BOCUTAHMA:

HKOJIOTUYECKHU 11€JIeCO00pa3HOE OTHOUIEHHE K NPHUPOJIE KAaK MCTOYHHUKY *XKU3HU Ha
3emie, OCHOBE €€ CYLIECTBOBAHMs, MOHMMAaHHE LEHHOCTU 3J0pOBOTO U OE30MacCHOro
oOpa3a ’KM3HM, OTBETCTBEHHOE OTHOIIEHHME K COOCTBEHHOMY (DU3MYECKOMY H
NCUXMYECKOMY 3/I0POBbIO, OCO3HAaHUE IIEHHOCTH COONIOAEHUsl IMpaBuil Oe30MacHoro
HOBEJICHUS] IPU paboOTe C BEIIECTBAMM, a TAK)KE B CUTYallUAX, YIPOXKAIOIIMX 3J0OPOBbIO U
JKU3HU JTI0JICH

CIOCOOHOCTH MPUMEHATh 3HAHUS, MOJIy4aeMble NMPU U3YUYEHUU XUMUH, IJIs PEIICHUS
3a71a4, CBA3AHHBIX C OKPYXKAWLIEW IPUPOAHOM CpPENOoM, Ul IIOBBILICHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbl, OCO3HAHUS II100AIbHOTO XapaKTepa HKOJIOrMYECKUX MpodiieM u
MyT€ UX pelIeHus] MOCPEACTBOM METOAOB XMMHU, SKOJOTMYECKOrO0 MBIIUICHUS, YMEHUS
PYKOBOJICTBOBATHCSI UM B IIO3HABATEIbHON, KOMMYHUKATUBHON U COLIMAIIBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe mMeranpenMeTHBIX Pe3yJabTaTOB BBIACIAIOT 3HAUMMBbIE 17151 (POPMUPOBAHUS
MHUPOBO33pEHUSI OOIICHAay4YHbIE TMOHATUS (3aKOH, TEOpHWs, NPUHIMI, TUMoTe3a, (aKT,
CUCTEMA, MPOLECC, SKCIEPUMEHT U JPYroe.), KOTOPbIE€ HCHOJb3YIOTCS B €CTECTBEHHO-
Hay4YHbIX Y4YEOHBIX IpEeIMETax U IO3BOJSIIOT HAa OCHOBE 3HAHMM U3 3THUX IPEIMETOB
(opMUpOBaTh MpPENCTABICHUE O LIETOCTHON HayyHOW KapTHHE MHpa, U YHHUBEpCAJIbHbIE
yuyeOHble JeWCTBUS (IO3HABATENbHbIE, KOMMYHUKATHBHBIE, DPETYJISITUBHBIE), KOTOpHIE
o0ecreynBaOT (POPMUPOBAHUE TOTOBHOCTH K CAMOCTOSITENbHOMY IUIAHUPOBAHUIO H
OCYILIECTBIICHUIO YUYEOHOH 1€ATENbHOCTH.

Ilo3naBaTe/IbHbIE YHHBEPCAIbHbIC YU4eOHbIE AeHCTBUSA

ba3zoBble Jjornyeckue 1efcTBUA:

YMEHHUS MCHOJIb30BAaTh MPUEMBI JOTMYECKOTO MBIIUIEHHUS] MPU OCBOCHUM 3HAHUMA:
pacKpbIBaTh CMBICI XUMHUYECKMX MOHATUM (BBLACIATh HX XapaKTEpHbIE IPU3HAKH,
YCTAHABJIMBATh B3aUMOCBS3b C JPYIMMHU IOHSATUSIMH), HWCIIOJIb30BaTh IIOHATUS JUIS
OOBSICHEHHsI OTACNbHBIX (DAKTOB M SIBICHUM, BHIOMpAThb OCHOBAHMS W KPUTEPUU IS
KJaccu(UKaMu XUMHUYECKMX BEUIECTB U XHMHUYECKHX PEaKIud, YyCTaHaBIIUBATh
NPUYUHHO-CIIECTBEHHBIE CBSI3U MEXJYy OOBEKTaMU H3yYEHUsS, CTPOUThH JIOTUYECKUE
paccyxJaeHuss (MHAYKTHBHBIE, JEIYKTHBHbIE, @10 QHAJOrMHU), JeNaTb BBIBOABI U
3aKITFOYECHMS;

yMEHUE TPUMEHATh B  TMpolecce TNO3HAHUSA TMOHATUA  (MPEIMETHbIE U
METAaNpeJMETHbIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yEMblE B XHMHH,
npeoOpa3oBbIBaTh MIMPOKO TPUMEHSEMbIE B XHUMHH MOJCIbHBIC MPEICTAaBICHUS —



XUMUYECKUN 3HaK (CUMBOJ 3JIEMEHTa), XuMUueckass ¢hopmylsia U ypaBHEHHE XUMUYECKOU
peakiuu — TPH PEHIeHUH y4eOHO-TI03HABATENBHBIX 337a4, C Y4ETOM OSTHUX MOJIEIBHBIX
MPEACTABIICHUM BBISBISITH U XAPAaKTEPU30BATH CYIIECTBEHHbIE NPU3HAKUA H3y4aeMbIX
OOBEKTOB — XHUMHUYECKHX BEIIECTB M XUMHUYECKHX PEAKIUH, BBISBIATh OOIIHE
3aKOHOMEPHOCTH, IPUYMHHO-CIEACTBEHHBIE CBSI3M W MPOTUBOPEUYHS B HU3YYaE€MBIX
npoliieccax U siBICHUSIX.

ba3oBble ucciaegoBare/ibCKue 1eiiCTBUA !

YMEHHE UCIOJIb30BaTh MTOCTaBJICHHbBIC BOMPOCKHI B KAYECTBE MHCTPYMEHTA MMO3HAHUS, a
TaK)kK€ B KaueCTBE OCHOBBI JUJIsi ()OPMHUPOBAHUS THIOTE3bI MO MPOBEPKE MPaBUILHOCTH
BBICKAa3bIBAEMBIX CYKICHUH;

MPUOOPETEHNE OTBITA TI0 TUIAHUPOBAHWIO, OPTAHU3AIIUN U TTPOBEICHUIO YICHUICCKUX
OKCIIEPUMEHTOB, yMEHHWE HaOJaaTh 3a  XOJOM  TIpoliecca, CaMOCTOSITEIHHO
POrHO3UPOBATH €r0 Pe3yibTaT, (OpPMYIUpPOBaTh 000OIIEHUS U BBIBOJBI 10 PE3YJIbTaTaM
IPOBEIEHHOTO OTIBITA, UCCIIEIOBAHUS, COCTABIISATh OTUET O MPOJIETaHHOM padoTe.

Pabora ¢ ungopmanmueii:

yMEHHE BBIOMpATh, aHAJTU3UPOBATH U MHTEPIPETUPOBATH MH(OOPMAILIUIO PaA3IHMUHBIX
BUJIOB U (hOPM MpEICTABICHHUS, MTOIYYaEMYIO U3 pa3HbIX UCTOYHUKOB (HAYyYHO-TIOMYJIsipHAas
JTUTEpaTypa XUMHUYECKOTO COJEpKaHUs, CIpaBOYHBIE MMOcoOusa, pecypchl MHTepHera),
KPUTHYECKHU OIIEHUBATh MPOTUBOPEUHUBYIO U HEIOCTOBEPHYIO HHPOPMAIIHUIO;

yMEHHE TPUMEHSATh pa3IMuyHble METOJAbl M 3alpochl MpPH TOUCKE U oTOOpe
UHGOpPMAIIMM U COOTBETCTBYIOIIUX JTAHHBIX, HEOOXOJUMBIX JJIsI BBHITIOJIHEHUS Y4E€OHBIX H
MO3HABATENBHBIX 3a7a4 ONPENeNEHHOr0 THUMA, NPUOOPETEHHE OmbiTa B 00JaCTH
WCIOIb30BaHUs WHGOPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH, OBIaJCHUE KYJIbTYpOil
AKTUBHOT'O HCIIOJB30BaHUS PA3JIMUHBIX MOMCKOBBIX CHUCTEM, CaMOCTOSTEIIBHO BBIOUpATH
ONTUMAJIbHYIO (POPMY TIpe/ICTaBlIeHUS HH(POPMALIMU U WILTIOCTPUPOBATH PELIaeMble 3a1a4u
HECJIOKHBIMHU CXEMaMH, THarpaMMamu, IpyruMu popmamu rpa@uku 1 uX KOMOWHAIMSIMY;

YMEHHE UCIO0JIb30BaTh U aHAJIM3UPOBATh B MpoIlecce YyUeOHOU U UCCIIeIOBATEIbCKON
JESATENbHOCTH HWHMOPMAIMIO O BIMSHUHM TMPOMBIIUIEHHOCTH, CEIbCKOIO XO3SHCTBA U
TPAHCIIOPTa Ha COCTOSIHUE OKPY’KAIOLIEH IPUPOIHOU CPEBI.

KoMMyHHMKATHBHBIEC YHHBEpPCaJIbHbIE y4eOHbIe JeHCTBUS:

yMEHHUsI 3a7aBaTh BOMPOCHI (B Xoj€ Auaiora u (Wid) AMCKYCCUM) IO CYIIECTBY
oOcyxnaeMoi Tembl, (OPMYIUPOBATH CBOM MPEJIOKEHUS OTHOCUTEIHHO BBITTOJIHEHUS
MPEUIOKEHHOW 3a/1a4H;

YMEHHUSI TPEACTABIATh MOJIYUYCHHBIE PE3yJbTaThl MO3HABATEILHOU NIESITEIIBHOCTH B
YCTHBIX W TMCBMEHHBIX TEKCTaxX; JeNlaTh IMPE3CHTAIMI0 Pe3yJbTaTOB BBIMOIHEHUS
XUMHYECKOTO JKCcrHepuMeHTa (J1abopaTOpHOro OMbITa, JA0OpaTOpPHON pabOTHI IO
HCCJICIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHHUSI y4eOHOr0 COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM MO3HABATEIbHOM
U HCCIICIOBATEIILCKON JESITEIIbHOCTH MPU PEIICHUH BO3HUKAIOIMIMX MPOOJIeM Ha OCHOBE
yuéra OOLMX HMHTEPECOB M COIJIaCOBaHUA MO3ULIMKA (00CYXKIEeHHs, OOMEH MHEHHSIMH,
«MO3TOBBIE IITYPMBI», KOOPJIUHAIIUS COBMECTHBIX ACHCTBUM, ONpeaeIeHue KPUTEPUEB MO
OIICHKE KauyeCTBa BBITIOJIHCHHON PaOOTHI U IPyTHUE).

PeryasiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE eiiCTBUA:

YMEHHUE  CAMOCTOSTEIBHO  OMNPENENsATh LEJIH  JCSITEIbHOCTH, IUJIAHUPOBATh,
OCYIIECTBIIATh, KOHTPOJIUPOBATh M TIPH HEOOXOIUMOCTH KOPPEKTHPOBATH  CBOIO



NEeSATENbHOCTh, BbIOMpaTh HaubOosnee 3PQGEKTUBHBIE CIMOCOOBI pElIeHUs Y4EeOHbIX U

IMO3HABaTCJIbHBIX  3ajady, CaMOCTOATEIBHO  COCTABJISITh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIM aJITOPUTM JIEMCTBUM NP BBINOJHEHUH 3aJaHAW C YYETOM IMOJTYy4YEHUS
HOBBIX 3HaHMM 00 WH3ydyaeMbIX OOBEKTaX — BEIIECTBAX U pEaKIUsiX, OICHUBATh

COOTBETCTBHE MOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIM, YMEHHWE HCIOJb30BaTh H
AHAJIU3UPOBATH KOHTEKCTHI, IPEAJIATAEMbIE B YCIIOBUU 3aJaHUM.

HPEIMETHBIE PE3YJIBTATDBI

B cocrtaBe mpeaMeTHBIX Pe3yJabTAaTOB IO OCBOCHHUIO OOS3aTEIBLHOIO COJCpPKaHMUS,

YCTAHOBJIGHHOTO JaHHOW (denepanbHOil paboyell mporpaMMoM, BBIIETSIOT: OCBOCHHBIE

00y4JaromMKUMHUCs HaydHbIC 3HAHHSA, YMCHHUS W CIIOCOOBI JICHCTBHUM, CIEHU(PUISCKHUE IS

mpeaMeTHON 00JacT «XUMUs», BUABI JEATEIHHOCTH MO MOJYICHHIO HOBOTO 3HAHUS, €T0

UHTEpIpeTallui, NpeoOpa3oBaHUI0 U TPUMEHEHHIO B PA3JIUYHBIX YYEOHBIX W HOBBIX

CUTyalUsX.

K xoniry o0y4yeHus B 8 kiacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE JTOJIKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIIUXCA YMEHHUIA:

e PAaCKpbIBaTh CMBIC] OCHOBHBIX XMMHUYECKUX IOHATHH: aTOM, MOJEKYJA, XUMUYECKUN
AJIEeMEHT, TMPOCTOE BEUIECTBO, CIOXHOE BEIIECTBO, CMeCh (OJHOPOAHAS W
HEOJHOPOJHAs), BAJEHTHOCTb, OTHOCHUTEIIbHAsi aTOMHAas W MOJIEKYJsIpHash Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MacCoBasi 101 XUMUYECKOTO JIEMEHTA
B COCIMHEHUHU, MOJSPHBI 00BEM, OKCHUI, KHUCJIOTa, OCHOBaHUE, COJb,
ANEKTPOOTPUIIATENILHOCTh, CTETICHb OKUCIICHHS, XUMUYECKas Peakins, KiIacCupuKarms
peaKUMil: PEAKUMU COCIMHEHHUS], PEAKIIUU PA3JIOKEHUS, PEAKINU 3aAMELICHHUS, PEAKIUU
oOMeHa, 9K30- M SHJIOTEPMUYECKUE PeaKIiU, TEII0BON AP eKT peakiuu, apo aToma,
AJICKTPOHHBIN CJIOM aTtoMa, aToMHas OpOuTa b, pagdyCc aToMa, XUMHYECKas CBS3b,
NOJISIPHAS. U HENOJISIpHAsl KOBAJEHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KaTUOH, AHHOH,
pacTBOp, MaccoBasi 1015 BelllecTBa (IIPOLIEHTHAsE KOHIIEHTpaIUs) B pacTBOPE;

e WUIOCTPUPOBATh B3aWMOCBSA3b OCHOBHBIX XUMHUYECKHUX MOHATHM U MNPUMEHATH 3TH
MOHATHUSA MPU ONKMCAHUU BEUIECTB U UX MPEBPAILCHUM;

e WCIIOJNIb30BAaTh XHWMHUYECKYIO CHUMBOJIHMKY JUISI COCTaBJICHHs (OPMYJ BEIIECTB U
YPAaBHEHUM XHUMHUYECKUX PEAKIIUM;

e ONpeAeNsITh BAJICHTHOCTh aTOMOB SJEMEHTOB B OWHAPHBIX COCIUHEHUSX, CTEIMEHb
OKHUCJICHHSI JJIEMEHTOB B OWHApHBIX COEAMHEHHSX, MNPUHAJICKHOCTh BEIIECTB K
onpeAenéHHOMY KJIacCy COEAMHEHWH 1o ¢dopMmysiaM, BHJ XUMHUYECKOW CBS3U
(KOBaJIEHTHAsI 1 MOHHAs) B HEOPTAHUYECKUX COCIUHECHUSIX;

e packpeiBaTh cmbica llepunomnnmueckoro 3akona [[. M. MeHneneeBa: 1eMOHCTPpUPOBATH
NOHUMAaHHE TEPUOAUYECKON 3aBUCHMOCTH CBOMCTB XUMHUYECKHX JJIEMEHTOB OT HX
nonokeHus B llepuognueckor cucTeEME, 3aKOHOB COXPAHEHHsS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOTO YYEHHsI, 3aKOHAa ABOraapo;

e OIUCHIBATH M XapakTepu3oBaTh TaOMMuHyro ¢opmy Ileprognueckoil CcHUCTEMBI
XUMHUYECKUX JJIEMEHTOB: pa3iuyaTh IMOHATUS «JIaBHas mnoArpynmna (A-rpymmna)» u
«iobounas mnoxarpymnma (b-rpymnma)», maneie w OoNbIIME€ TEPUOIbI, COOTHOCHUTH
0003HaueHus, KOTOphle UMeErOTCss B Tabnuie «llepuonnueckas cucTeMa XUMHYECKUX
aneMeHToB [[. 1. MeHneneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHHUSI aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB M 3apsij sapa, OOIIEe YHCIO DJIIEKTPOHOB U
pacrpeeneHue ux Mo JIEKTPOHHBIM CIIOSIM);



KJIaCCU(PUIIUPOBATh XUMUUECKHE DJIIEMEHTHI, HEOPraHUYECKUE BEIIECTBA, XUMUUYECKUE
peakiuu (IO YUCIY W COCTaBY YYACTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIIOBOMY
sexry);
XapakTepru30BaTh (OMUCHIBATH) OOIIME XWMHYECKHUE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB,  TOATBEpXkJasi  ONMCAaHWE MPUMEpPAMH  MOJEKYJSPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHYECKUX PEAKIIHIL;
POTrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX Kay€CTBEHHOIO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMUUECKUX MIPEBPAICHUN B Pa3TUYHBIX YCIOBUSX;
BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MAacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMUYECKOTO JIEMEHTa 10 (PopMylie COSTMHEHMS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJIUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEAKIUY;
IMPUMEHSATh OCHOBHBIC ONEpPAIlMU MBICIUTEIBHON JEATeIbHOCTH — aHaJIW3 W CHHTE3,
CpaBHEHHUE, 0000IIeHNe, CUCTEMATU3AINIO, KIIacCU(DHUKAIIMIO, BBISBIECHUE MPUUYMHHO-
CJIEACTBEHHBIX CBS3€M — JUIl M3YYEHUS CBOWCTB BEIIECTB U XUMHUUYECKUX PEAKLUH,
€CTEeCTBEHHO-HAy4YHbI€ METO/IbI ITI03HAHUS — HAOJIIOIeHUE, U3MEPEHUE, MOJICTTUPOBAHUE,
AKCIIEPUMEHT (peajbHbII U MBICJIEHHBIH);
CJIeIOBaTh TMpaBUJaM TIOJIb30BAHUS XUMUYECKOW TMOCYyI0H U  J1abopaTopHBIM
o0opyaoBaHUEM, a Tak)Ke MpaBWJIaM OOpAIEHHS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKLMSIMU T10 BBITTOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB IO MOTYUYECHHIO U
coOMpaHuio ra3000pa3HBIX BEMIECTB (BOAOPOAA W KHUCIOPOAA), MPUTOTOBIICHHUIO
pPacTBOPOB C OINPEAEIEHHON MACCOBOW JIOJIEH PACTBOPEHHOIO BEIIECTBA, IJITAHUPOBATH
U NPOBOJUTHh XMMUYECKHE SKCIEPUMEHTHI MO PACIIO3HABAHUIO PACTBOPOB WIEIOUYEH U
KHUCJIOT C MOMOILBbIO MHANKATOPOB (TakMyc, peHondTanenH, METUIOpaHX U Ipyrue).

K koniy oOydenus B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OO YUAIOIIUXCS YMEHUM:
pPacKpbIBaTh CMBIC] OCHOBHBIX XUMHUYECKUX MOHSATHUNA: XUMHUYECKUU DJIEMEHT, aToM,
MOJIEKYJIa, NOH, KaTHOH, aHHOH, [IPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BaJIEHTHOCTb,
AIEKTPOOTPULIATENIBHOCTh, CTENEHb OKHUCIEHUWS, XMMHUYECKas peakius, XUMHUYECKas
CBS3b, TEIUIOBOM 3(PPEeKT peakiuu, MOJib, MOJISIPHBINA 00BEM, pacTBOpP, IEKTPOIHUTHI,
HEAJIEKTPOJIUTHI, AJIEKTPOJIUTHYECKAs] JUCCOLMAIMS, PEaKIMd HOHHOTO OOMEHa,
KaTaJIu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U HeEoOpaTUMbIe peaKIuu,
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLIHUH,  OKHCIHTENb,  BOCCTAHOBUTEIND,
OKHCJICHME ¥ BOCCTAaHOBJICHHE, AaJJIOTPONHs, aM(OTEPHOCTh, XUMHUYECKas CBS3b
(kOBaJIGHTHAsl, HWOHHAsA, MeETAJUIMYECKas), KpUCTAIMYECKasi peIIETKa, KOppO3us
METaJUIOB, CIUIaBbl, CKOPOCTh XHUMHUYECKOM peakiuu, NPEAebHO JIOMyCTUMAas
koHueHTpauus [IJIK Bemecrtna;
WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XHMHUYECKHUX MOHSITUH U MPUMEHSTh 3TU
MOHSITUA MPU ONKMCAHUU BEUIECTB U UX MPEBPAILICHUII;
UCIIOJIb30BaTh XHUMHMUYECKYIO CHMBOJIUKY JUISi COCTaBjieHUsT (GOpMyJsl BEUIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINH;
OMpENENATh BAJIEHTHOCTh M CTENEHb OKHUCICHHUS XHUMHYECKHX JJIEMEHTOB B
COCIMHEHUAX PA3IUYHOTO COCTaBa, MPUHAJJICKHOCTh BEUIECTB K OINPEICIEHHOMY
KJIacCy COeIMHEHUM mo (opMmyiaMm, BUJ XUMHUYECKOW CBsI3M (KOBaJCHTHas, MOHHAs,
METaJUIMYECKasl) B HEOPraHWYECKUX COCAMHEHUSX, 3aps] HOHA IO XUMHUYECKOU



dopMyIe, XxapakTep cpelbl B BOJHBIX PAaCTBOPAX HEOPTraHUYECKHUX COEIUHEHM, THUII
KPUCTAJNINYECKON PEIIETKY KOHKPETHOI'O BEIIECTBA;

packpsiBaTh cMbIci [lepuoandueckoro 3akona JI. 1. MeHnneneeBa u 1eMOHCTPUPOBATH
€ro NMOHMMAHHE: ONUCHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy I[lepuonnueckoi
CUCTEMbl XUMHMUYECKHMX DJJIEMEHTOB: pa3iuyaTh IOHATUS «IJlaBHasg noarpynmna (A-
rpynmna)» u «mnobounas mnoarpynmna (b-rpymma)», manble u  OOJBIINE TEPHOIBI,
COOTHOCUTh O0O3HAuUEHUS, KOTOpbIE HWMEIOTCA B TEPUOAMYECKOM Tabmuie, ¢
YHUCIIOBBIMU XapaKTEPUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsj sjpa, oOlIee YUCI0 MEKTPOHOB U PaCIpe/IeICHUE UX MO AIEKTPOHHBIM CIIOSIM),
OOBSCHATH OOIME 3aKOHOMEPHOCTH B HW3MEHEHHUU CBOMCTB JJIEMEHTOB M HX
COEJIMHEHUH B MPEAEIax MajblX NEPUOAOB U IJIaBHBIX MOATPYNI C Y4ETOM CTPOCHHMSI UX
aTOMOB;

KJIacCU(PUIMPOBATh XMMHUECKHUE 3JIEMEHThI, HEOPraHUYECKHE BEUIECTBA, XMMHUYECKUE
peakuuu (10 YUCIY M COCTaBy Y4YaCTBYIOIIMX B pPEaKIMHM BEUIECTB, MO TEIIOBOMY
3¢ dexTy, Mo U3MEHEHUIO CTENEHEN OKUCICHNUSI XUMUYECKHUX DJIEMEHTOB);
XapakTepu3oBaTh (ONUCHIBATH) OOIIME W cHElU(PUYECKUEe XHMHYECKHUE CBOWMCTBA
IPOCTBIX U CJIOXHBIX BEHIECTB, NOJATBEPXKIAsl ONMCAHNE TPUMEPAMH MOJIEKYISIPHBIX U
MOHHBIX YPAaBHEHHUI COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIUI;

COCTaBJISITh YPABHEHHUS 3JICKTPOIIMTUYECKON JUCCOIMALIMU KUCIIOT, IIEI0UYEN U COJIEH,
MOJIHBIE U COKpalll€HHbIE YPaBHEHUS PEAKIMil HOHHOIO OOMEHA, YpaBHEHUS PEaKlUid,
NOJATBEPKAAIONINX CYIIECTBOBAHHE TIE€HETUYECKOM CBSI3M MEXKJY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIHUA MOCPEICTBOM
COCTAaBJICHMSI DJIEKTPOHHOT0 OajiaHca ATUX PEaKLnii;

IIPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHSA, BO3MOXHOCTHU
IPOTEKAHUS] XUMHUYECKUX MTPEBPAILEHUI B PA3JIMYHBIX YCIOBHSIX;

BBIYHCIISATh OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BELIECTB, MACCOBYIO
JIOJIK0 XUMUYECKOT0 3JIEMEHTa 10 (OpMyJie COETUHEHHsI, MAaCCOBYIO JIOJIFO BEIIECTBA B
pacTBope, MPOBOAUTE PACUETHI IO YPABHEHUIO XUMUYECKON PEAKLINU;

coON0JaTh MpaBWia IMOJB30BAaHUSA XHMHYECKOM IMOCYyI0M ©  1abOpaToOpHBIM
o0opyadoBaHUEM, a TaKXe MpaBuia OOpallleHHs C BEUIECTBAMU B COOTBETCTBUM C
MHCTPYKIUSAMU T10 BBIIIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO MOJIYUYEHUIO U
cOoOMpaHuIo ra3000pa3HbIX BEIIECTB (aMMHAaKa U YTIIEKHUCIIOro ras3a);

IPOBOJUThH PEAKLMHU, MOITBEPKAAIOUIME KaYECTBEHHBIN COCTAaB Pa3IMYHBIX BELIECTB:
pacno3HaBaTh OMNBITHBIM NYTEM XJIOpUI-, OpOMHUI-, MOIU[I-, KapOoHat-, Qocdart-,
CWINKAT-, cylnb(ar-, TUAPOKCUA-HOHBI, KATHOHbl aMMOHHMSI U MOHBI H3Y4YEHHBIX
METAJIOB, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPraHUYECKUX BELIECTB;
OPUMEHATh OCHOBHBIE OMNEPALMHM MBICIUTEIBLHON JEATEIbHOCTH — aHaJU3 U CHHTE3,
CpaBHEHUE, O0O0OIIEHNEe, CUCTEMATU3ALMIO, BBISBICHUE MPUYUHHO-CIIEICTBEHHBIX
CBA3EH — JUI M3Y4YEHUS CBOMCTB BEIIECTB M XUMHUYECKHX PEAKIMil, €CTECTBEHHO-
Hay4yHbIE METOABI MO3HaHUS — HAOJMIOJEHWE, W3MEPEHHE, MOJEIUPOBAHUE,
AKCIIEPUMEHT (pEajbHbII U MBICJIECHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KonuyecrBo yacos DJIEeKTPOHHBIE
HaumeHnoBanue
Ne IIpakTuue (undposbie)
pa3esioB U TeM Kontpoabh
n/n Bcero CKHe o0pa3oBaTe/bHbIE
NMPOrpaMMbI ble padoThbI
padoThI pecypcebl
Pasnea 1. I[lepponadajibHbIe XUMHUYECKHE NOHATHS
XuMust — BaxKHast
11 00J1acTh €CTeCTBO3HAHUS 5 5 bubmuoreka [JOK
' U TIPAKTHIECKON https://m.edsoo.ru/7f41837¢c
JIeATEeIIbHOCTH YeJIOBEKa
BemecTBa 1 XuMHuueckue bu6anoreka LIOK
1.2 15 1
peakiuu https://m.edsoo.ru/7f41837c¢
Hroro mo pazneny 20

Pa3neu 2. BakHeiimme npeacTaBuTe M HEOPraHN4YeCKUX BellecTB

21 Boznyx. Kucnopog. 6 bubmuoreka [IOK
' [Monsitue 006 oxcumax https://m.edso00.ru/7f41837¢c
99 Bonopoa.Ilonstue o 8 1 bu6mmoreka [IOK
' KHCJIOTAaX U COJISX https://m.edso0o.ru/7f41837¢c
53 Bona. PacTBopbL. 5 1 1 bu6anorexa LIOK
' [Nonsarue 06 OCHOBaHUIAX https://m.edsoo.ru/7f41837c¢
OCHOBHBIE KJIaCCBI Bu6 LIOK
HOJIMoTEKA
2.4 11 1 1
HeOpI‘aHI/I‘-IGVCKI/IX https://m.edsoo.ru/7f41837c
COeIHHEHUH
Hroro no paszueny 30

Paznea 3. Ilepnoanueckuii 3axkon u Ilepuoanyeckas cucrema xumudeckux iementon /1. U.
MenpaesieeBa. CTpoeHue aToM0OB. XUMHYecKasi CBsI3b. OKUCIUTEILHO-BOCCTAHOBUTEIbLHbIE

peakuuu

[Teproauueckuii 3aKOH U
Ilepunonnueckas cucrema

3.1 XUMHUYECKUX DJIIEMEHTOB 7 bubmorexa [JOK
' https://m.edsoo.ru/7f41837¢
J1. 1. Menpeneena.
Ctpoenue atoma
XUMHYECKAs CBI3b.
3.9 OKHUCITUTENTBHO- 3 1 bubmnoreka [JOK
' BOCCTAHOBUTEIbHbBIC https://m.edso0o.ru/7f41837¢
peakuuu
but6mmoreka [IOK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMmst 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41837c
BIIEE KOJIMYECTB
OBIII 0 CTBO 68 4 5

YACOB I10 ITPOTPAMME
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9 KJIACC

Ne
n/n

KogaunuyecTBo 4acoB

DJIeKTPOHHBIE

HaumenoBanue
pa3aesioB U TeM
NMPOrpamMMbl

Bcero

KoHnTpoibHbIe
padoTbI

HpakTuu
ecKue
padoThI

(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypchbl

Pa3znea 1. BenrecTBO M XUMHYeCKHE peakuun

11

IloBTOpEHuE U
yriryOJeHre 3HaHUH
OCHOBHBIX Pa3/ciIOB
Kypca 8 kJacca

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

1.2

OcHoBHbIE
3aKOHOMEPHOCTHU 4
XMUMUYECKHUX peaKuii

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

13

DNEeKTPONIUTHYECKAS
JACCOLMALIUS.
XUMUYECKUE PEAKIUU
B pacTBOpax

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

Hroro no pazueny 17

Pa3gea 2. HemeTadJbl M UX COeANHEHUSA

2.1

O6mas
XapaKTEPUCTHKA
XHUMHUYECKUX 4
sneMeHToB VIIA-
rpymnsl. ['anoreHst

bubmnoreka [JOK
https://m.edsoo.ru/7f41a636

2.2

OOmas
XapaKTepUCTHKA
XHUMHUYECKUX
aneMeHTOB VIA-
rpynnsl. Cepa u eé€
COCIMHECHUS

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

2.3

OO0mas
XapaKTePUCTUKA
XUMHNYCCKHUX
s1eMeHToB VA-

rpynmsl. A3ot, docdop
U WX COCTHHCHHSI

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

2.4

Oobmas
XapaKTepUCTHKA
XUMHUYECKHUX
snemMeHToB |V A- 8
TpYIIBL. YTIEPOa U
KPEMHHI U UX
COEIMHEHUS

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636

Hroro mo pazneny 25
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Pa3gea 3. MeTa/iibl M UX COCAMHEHU ST

OO6mue cBoicTBa brGmorera [IOK
3.1 4 https://m.edsoo.ru/7f41a63
METaJIOB 5
Baxueitmmue but6mmoreka [IOK
3.2 METaJIBI U UX 16 1 2 https://m.edsoo.ru/7f41a63
COCIIMHECHUS 6
Hroro mo pazneny 20
Paznea 4. Xumus 1 oKpyKammas cpeaa
BemecTtBa n but6mmoreka [IOK
4.1 MaTepHaJIbl B )KU3HU 3 https://m.edsoo.ru/7f41a63
4eJI0BeKa 6
Hroro no pazneny 3
but6mmoreka [IOK
PesepBHOE Bpems 3 https://m.edsoo.ru/7f41a63
6
OBIIEE KOJIMYECTBO
YACOB I1O 68 4 7
[TPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHHUE

8 KIIACC
Koa-Bo DJIEeKTPOHHBIE
Jara
Ne 4acoB uudposBbie
Tema ypoka H3y4YeH
n/n o0pa3oBaTejibHbIE
Bcero | u#
pecypchbl
1 [Ipeamer xumun. Poias XUMUM B )KU3HU 1 but6mmoreka [IOK
yesnoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [ToHsATHE O METO/IaX IMO3HAHUS B XUMHUH 1 bubmorexa LOK
8 https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1 «IIpasuiia
3 paboThl B TaOOPATOPHUH U IPUEMBI 1 bubnuorexa [JOK
oOpaiieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
YucTteie BemecTBa U cMecu. CiocoObl bu6nunorexa LIOK
4 . 1
pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckast pabota Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OYMCTKU ITOBAPEHHOM 1 bubmmorexa LIOK
PHMEp P https://m.edsoo.ru/ff0d28c8
COJIN)»
bubnunorexa LIOK
6 ATOMBL H MOIICKYJIEL ! https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE TIEMEHThI. 3HAKH (CUMBOJIBI) 1 bubmuoreka [IOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTeie U ClIOXKHBIE BEIIECTBA 1 brbamorexa [HOK
P m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJICKYJISIPHOE YUCHHUE 1 bubmorexa LOK
YIpHO® ¥H https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB.
10 Xumnyeckas popmyina. BaaeHTHOCTB 1 bubnroreia LIOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHUYECKHUX JIEMEHTOB
1 OTHOCHUTENbHAs aTOMHAs Macca. 1 bubnuorexa [IOK
OTHoOcHTEeNbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10151 XUMHYECKOTO dJIEMEHTa B 1 bubnuoreka [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350c
13 KonuuecTBo BemecTBa. Mosnb. MonsipHas 1 bubnuoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 ®du3ndecKue U XUMUYECKHUE SIBICHMUS. 1 bubmauoreka [JOK
XuMHU4YeCKasl peakiys https://m.edsoo.ru/ff0d37fa
IIpu3Haku U yca0BUs IPOTEKaHUA bubnnorexa [HOK
15 . 1
XAMUYECKUX pEeaKIun https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHHUs MacChl BEIIECTB. 1 bubnnoreka [JOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncienus koimuecTBa, MacChl BEIIECTBA 1 bubnuoteka [IOK
10 YPaBHEHUSIM XUMUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
18 Knaccudukanmsi XaMUIeCKIX PeaKIHii 1 bu6mmoteka LIOK

(coenuHeHus, pa3ioKeHUs, 3aMEeILEHU,

https://m.edsoo.ru/ff0d3f34
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obmeHa)

M. B. JIoMOHOCOB — y4Y€HBII-

bub6mmoreka [IOK

19 PHIMIIIONC/HCT. O6O6HVIGHH6 " https://m.edsoo.ru/ff0d40c4
CHCTEMATH3aLMs 3HAHUH
20 Konrponsnas padora Nel no reme bubnnorexa [OK
«BelecTBa 1 XUMHUYECKUE PEAKIIUI https://m.edsoo.ru/ff0d4290
Bos — cMech ra3oB. CocTaB BO3AyXa.
21 KHC?I}(;XO — 3JIEMEHT M IIPOCTOE Beﬂy;(cmo bubmorexa LHOK
PO p Hl ' https://m.edsoo.ru/ff0d448e
O30H
duznyeckre 1 XUMHUYECKHE CBOMCTBA
22 KHCIIOpo/ia (peaKIuu OKUCIICHUS, TOPEHUE) Bubmorexa LIOK
pora (p » TOPEHHEC). https://m.eds00.ru/ff0d4614
IToustre 00 okcHOax
Croco05I MOJIydeHHsT KUCIOPOJa B
23 sadopaTopuu Zlqn OMHmneHI;cf[cm bubmmorexa [OK
paTop p ) https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TemnoBoit 3 PEeKT XUMHISCKOM PEaKIIiH,
24 MIOHATHE O T(i)(bMOXI/IMI/I‘IeCKOM paBH:HI/II/I bubmorera [JOK
P yp ’ https://m.edsoo.ru/ff0d4790
9K30- U SHJOTEPMHUCCKUX PEAKITUIX
TOHJII/IBO HEPTH, OJIb U MCTAaH ).
25 3ar SI3HCI§I/IC(1];O3 ¢ a, CII0COOBI z:ro bubmmorexa [OK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
PeIOTBPAIICHUS
[Tpaktuueckas padora Ne 3 o Teme
26 «ITonyuenne u cobupanme KACIOPOIa bubmorexa HOK
yi N p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYCHUE €T0 CBOWCTBY
27 Boxopon — aieMeHT 1 pOCTOE BEILECTBO. bu6mmoreka [IOK
Haxoxnenune B npupoje https://m.edsoo.ru/ff0d4ddo
)8 du3nYecKre 1 XUMHYECKHE CBOMCTBA bubmuoreka [IOK
BoJopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 TTonsiTHEe 0 KUCIOTAX U COJISIX bubnuorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI ostydeHus: BOAOpoJa B bubnuorexa [IOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[paktuyeckas padota Ne 4 o reme
31 «ITonyuenne u cobupanue Bogopoaa bubmmorexa LOK
y _ p AOPOA, https://m.edsoo.ru/ff0d4f42
H3YYCHHUE €TO CBOHCTBY
butmmoreka [IOK
2 M 5 g . A
3 OJISIpHBIN 00BEM Ta30B. 3aKOH ABOTaIpo httos://m.edsoo.ru/Ffod542e
Brruncienus o0bpéMa, KOJIHYECTBA BEMIECTBA
33 rasa 1o €ro U3BECTHOMY KOJIHUYECTB bubmorexa LOK
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WIN 00BEMY
Beruncnenus 00EMOB ra3oB 10 YpaBHEHHUIO
34 €aKI[MH Ha OCHOBE 3aKOHA 00BLEMHBIX bubmmorexa [OK
peartt . https://m.edsoo.ru/ff0d5708
OTHOILIEHUH ra30B
35 dusnueckue U XUMHUUECKHUE CBOICTBA BOIbI bubmorexa [JOK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [ToHsiTue 00 bubmuorexa [JOK

WHJHUKATOpax

https://m.edsoo.ru/ff0d59e2
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BOI[a KaK paCTBOPHUTCIIb. HaCBII_HeHHBIe n

but6mmoreka [IOK

37 .M
HEHACBILIEHHbIE PaCTBOPHI. MaccoBas 101 httos://m.edsoo.ru/FfOd5bA0
BEIIIECTBA B PaCTBOPE
[Ipaktuyeckas padota Ne 5 o reme
«IIpuroroBienue pacTBOpPOB ¢ bubmuoreka [IOK
38 .. . .
onpeaeaEHHON MacCOBOM J0Jeh https://m.edsoo.ru/ff0d5eba
pPacTBOPEHHOTO BELIECTBA»
39 KonTtponsnas padora Ne2 o reme bubmmoreka [IOK
«Kucnopoa. Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
Okcupl: coCcTaB, Kiaccudukanus, bubmmnorexa IIOK
40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XMUMUYECKUE CBOMCTBA
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEPHBIX bubmmorexa [IOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHOBaHUS: COCTaB, KJIacCUpUKAIIHS, bu6nunorexa LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 IloryyeHue 1 XUMHUYECKUE CBOMCTBA bu6muoteka [IOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
Kucnorsr: cocras, kinaccudukanms, bubnunorexa LIOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenue u XuMHUECKUE CBONCTBA KUCIIOT bubmmorexa [IOK
Y https://m.edsoo.ru/ffOdfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubnmnoreka [JOK
MOTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edso00.ru/00ad9474
[Ipaktuyeckas padota Ne 6. Perenue
47 SKCIIEPUMEHTAJIBHBIX 3aJa4 110 TEME bubnnorexa [HOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUI
48 I'eneTnyeckas cBsi3b MEXKIy KilaccaMu bu6mmoteka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
but6mmoreka [IOK
49 O60011eH1e U CUCTEMATHU3alHs 3HAHUIA
HHICHHE I CHOTEMATHIAMIT SHARIH https://m.edso0.ru/00ad9ch2
KonTtponsnas pabora Ne3 mo reme
50 "OCHOBHBIE KJIACChl HEOPTaHUYECKUX bubamorera TOK
o P https://m.edsoo.ru/00ad9ela
COEMHEHUN
[lepBbie NOMBITKU KIacCUPUKALUU
o1 XMMHYECKHX 371eMEHTOB. [loHsTHE O Bubmmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
TPYIAX CXOTHBIX AJIEMEHTOB
Ilepuonuueckuit 3akoH u [lepronnueckas
52 cncpTeI\fa XUMHYECKHUX 3neMeETo§ pIng 1 bubmmorexa LIOK
o https://m.edsoo.ru/00ada52c
Menneneena
53 [lepwoasl, TPyMIIBL, MOATPYIIIIEI bubmmorexa LIOK
PHOIEL, TPYIIIHL HOATPYH https://m.edso00.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubnuorexa [IOK
N3oTomns! https://m.edsoo.ru/00ada342
55 CTpoeHue IEKTPOHHBIX 000JI0YEK aTOMOB bu6mmoteka LIOK

anemeHToB llepuoanueckoii cucremst . H.

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

XapaKTepuCcTUKa XMMHUYECKOTO JIEMEHTA 110

bub6mmoreka [IOK

56 ;ogci\icéﬁ;::;saﬂepnozmqecxon crereme ! https://m.edso0.ru/00ada824
3nauenue [lepuonnyeckoro 3akoHa st
57 pa3BUTHA HAyKH U npakTuku. J. W. 1 bubmmorexa LIOK
MeHneneeB — y4€HbIl, IEAArOr U https://m.edsoo.ru/00ada96e
rpaKIaHUH
58 DIIEKTPOOTPULIATENLHOCTH ATOMOB 1 bubnuoreka [IOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubnuotexa [JOK
59 Hormast XuMieckas cBssb ! https://m.edsocl)l. ru/00adac34
60 KoBanentnas nosnsipHasi XuMu4eckas CBs3b 1 bubmmorexa [IOK
https://m.edsoo.ru/00adaab8
61 KoBanieHTHast HEMOsIpHAS XUMHUYECKas 1 bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubnmnoreka [JOK
62 CTenens okuceHis ! https://m.edsoc]f ru/00adae28
63 OKHUCIUTEIIEHO-BOCCTAaHOBUTEIIHHBIC 1 bubmuorexa [IOK
peakuuu https://m.edso00.ru/00adb076
bubnmnoreka [JOK
64 OKHCTUTENN U BOCCTAHOBUTEIN 1 httos://m.e dsoc]fru 100adb076
65 Konrponsnas padora Ne4 no reme 1 bubnnorexa [HOK
«Ctpoenue atToma. XMMHUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 Peseprublit ypok. O6001meHNE 1 1 bu6nuorexa [IOK
CHCTEMAaTH3aLIMS 3HAHU N https://m.edsoo.ru/00adb33c
67 PezepBHblit ypok. O60011eHNE U 1 bubnnorexa [IOK
CUCTEMAaTHU3aLs 3HAaHUN https://m.edsoo.ru/00ad9ch?2
68 Peseprublit ypok. O6001IeHNE 1 1 bu6nuorexa [IOK
CHCTeMaTH3alrs 3HAHUN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Koa-Bo JJIeKTPOHHbIE
Jara
Ne 4acoB uugposbie
Tema ypoka HU3y4eH
n/n o0pa3oBaTe/bHbIC
Bcero us
pecypchbl
Ilepuonnueckuii 3akoH. Ilepnoanueckas
1 cnfTeMa XUMHYECKUX 3neMlZHTOB pI Y| 1 bubmmorexa [IOK
o https://m.edsoo.ru/00adb59e
Mennaeneesa
3aKOHOMEPHOCTH B U3MEHEHUHU CBOMCTB
2 XUMUYECKHUX AJIEMEHTOB TIEPBBIX TPEX 1 bubamorexa [IOK
p P https://m.edsoo.ru/00adb6b6
MIEPHOJIOB

3 Knaccuduxanus u HoMeHKIaTypa 1 bu6nuoreka [IOK
HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4UeCKOH CBA3H U THITBI 1 bu6moreka [IOK
KPUCTAJUIMYECKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonTtponsnas padora Nel o Teme

5 «[loBTOpEHUE U yriTyONeHHE 3HAHUI 1
OCHOBHBIX Pa3JIeIOB Kypca 8 Kiaccay

5 Knaccudukarms XuMru4ecKux peaxiui mo 1 bu6nmnoreka [IOK
Pa3JIMYHBIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsiTHE O CKOPOCTU XMMHUYECKOMN peaKuu.

7 [ToHSITHE O TOMOTEHHBIX U T€TEPOTEHHBIX 1 bubmmorexa LOK

p https://m.edsoo.ru/00adbe9a
peaKIMIX
[TonsiTHe 0 XUMUYECKOM PABHOBECHH.

8 DakTOpBI, BIUAIOIINAE HA CKOPOCTh 1 bu6mmoreka [IOK
XUMUYECKOW PEAKIMH U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHS

9 OKHCIUTENBHO-BOCCTAHOBUTEIIbHBIE 1 bu6nuorexa [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopust dIEKTPOIIUTUYECKON JUCCOLUALIUY. 1 bubmmorexa [LIOK
CuiibHBIE U CITa0bIe DJIEKTPOTUTHI https://m.edso0.ru/00adcd68

bubmuoreka [JOK

11 HonHble ypaBHEHUS peaKiui 1

P peaxtt https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCJIOT U OCHOBaHUM
12 B CBETE MpEJCTaBICHUHN 00 1 bubmmorexa [IOK
e . https://m.edso0.ru/00add5d8
AJIEKTPOJIMTUYECKON JTUCCOITHAIINT
XuMHYECKHE CBOMCTBA COJICH B CBETE
13 MPEACTaBICHUH 00 AICKTPOIUTHYCCKON 1 bubmmorexa [IOK
pedt p https://m.edsoo.ru/00add8b2
JIUCCOILMAIN
but6mmoreka [IOK
14 [lousTre o ruapoan3e coyen 1
AP https://m.edsoo.ru/00add9d4
bub6mmoreka LIOK
15 O06001IeHNe U CUCTEMAaTH3alUs 3HAHUIA 1
- H https://m.edsoo.ru/00addd12
[Tpaktuueckas padota Ne 1. «Pemenue
16 SKCITEpUMEHTAILHBIX 3a]1a1» 1 bubamorexa [JOK
p A https://m.edsoo.ru/00addbfa
17 KonTtponsHas padora Ne2 o reme 1 bu6nuoreka [LIOK

((3JIGKTpOJII/ITI/I‘-IeCKaSI Jucconuanus.

https://m.edsoo.ru/00addecQ
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Xumudeckue PCaKIMU B PaCTBOPAX»

OO6m1as xapakTepHUCTHUKA TaJIOTCHOB.

bu6mmorexa [IOK

18
XHUMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
Xnoposoaopoa. CoisHas KACIIOTAa,

19 XI/IMII/)I‘IGCKI/IS CBOMCTBA, MOJTYYCHUE bubmmorexa OK

> oIy ’ https://m.edsoo.ru/00ade104
MIPUMCHCHHE
[paktuyeckas padota Ne 2 o reme
20 «[Tomy4yeHne CONTHON KUCIOTHI, U3Y4YCHUE bubmmorera [IOK
N yv » 13y https://m.edsoo.ru/00ade348
e€ CBOMCTBY
Bbruncnenus no ypaBHEHUSIM XUMUYECKUX

21 €aKIIU, €CJIM OJIMH U3 PEarcHTOB JaH B bubmmorexa LIOK
p ’ p https://m.edsoo.ru/00ade488
U30BITKE

29 OO6m1as xapakTepHucTruKa 3J1eMeHTOB VIA- bubmuoreka [JOK
TPYIIIIBI https://m.edsoo.ru/00ade64a
AnoTporHble MOTU(UKAIIMA CEPHI.

23 Haxoicp €HHUE CepBI I/I(beé coe I/IHGiI/IfI B bubmmorera [IOK

A P V)l https://m.edsoo.ru/00ade64a
npupojie. XMMHUYECKHE CBONCTBA CEPBI

24 CepoBoaopo, cTpoeHue, PU3NIECKUe U bu6nmnoreka [IOK
XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHast KUCIioTa,

25 du3nueckre 1 XUMUYECKUE CBOMCTBA Bubmorexa LIOK

’ https://m.edsoo.ru/00adea28
MpUMEHEHHE
XHWMHYECKUE PEAKLINH, JIEKAIE B OCHOBE

26 IPOMBILIEHHOTO CII0C00a MOIy4eHus bu6nuorexa [IOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYXKAaroIlIel Cpeibl COEAMHEHUSIMHU CEPhI

97 Brruucienne MaccoBOM JOJIH BEIXOA bu6mmoreka [IOK
IIPOJIYKTa PEAKLIUH https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTHKa dJIeMeHTOB V A-

28 rpynnsl. A30T, pacpocTpaHEHHE B bubmmorexa [IOK
npupoje, GU3NIeCKue 1 XUMHIECKHE https://m.edsoo.ru/00adeea6
CBOICTBa

29 AmMHaK, ero pu3n4ecKue 1 XUMHYECKUE bu6mmoreka [IOK
CBOWCTBA, ITOJIy4YEHHE U IPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTrueckas padota Ne 3 o Teme

30 «[Tony4yenne aMMuaka, U3y4eHHe ero bubamorexa [IOK

. yi - 1Y https://m.edso0.ru/00adf180
CBOMCTBY»

31 A3OTHas KuCIoTa, e€ hu3nueckue u bubnuorexa [JOK
XUMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonp30BaHre HUTPATOB M COJICH aMMOHHS
B KaUECTBE MHUHEPATBHBIX YI0OpEHUH.

30 XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH bu6muoreka [IOK
Cpelbl COeNMHEHUSIMU a30Ta https://m.edsoo.ru/00adf518
®dochop. Oxcua pocdopa (V) u pochopuas

33 KHCIIOTA, (PU3NYECKHE U XUMHUECKUE bubmorexa LIOK

L https://m.edsoo.ru/00adf68a
CBOICTBa, MOJIyUYeHUE
34 Hcnonp3oBanue ¢hochaTtoB B kKauecTBe but6mmoreka [IOK
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MUHEPAIBHBIX YI0OpeHHIA. 3arpsi3HEHUE
MIPUPOHON cpenbl pochaTamu

https://m.edsoo.ru/00adfc20

VYriepoa, pacipocTpaHEHUE B TIPUPO/IC,

bu6mmoreka [IOK

35
buznyecKkrue 1 XUMHUIECKUE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux Gu3ndeckue u

36 XAMUYECKHE CBOMCTBA. DKOJOTMYECKHE bu6mmoreka [IOK
po0JIeMBbI, CBSI3aHHBIE C OKCHUJIOM YIJiepoja https://m.edsoo.ru/00adfebe
(1V)

37 VronpHas KUCI0Ta U €€ COnu bubmorexa LHOK

https://m.edso0.ru/00ae006¢
[TpaxkTueckas padora Ne 4 o Teme
38 "[TonydeHune yriIeKUCiIoro rasa bubmorexa LHOK
i yr ) https://m.edso00.ru/00ae027e
KauectBeHnHas peakius Ha KapOOHAT-HOH"
[lepBoHa4aIbHBIC TTOHATHUS 00
39 OpPraHNYEeCKUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edso0.ru/00ae054¢e
COCIMHEHUSX YyTiIepoaa
40 Kpemuuii u ero coequHeHus bubmorexa [IOK
P A https://m.edso0.ru/00ae080a
[TpakTrueckas padota Ne 5. Perenue

41 SKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME bu6nmoreka [IOK
«Baxueunme HeMeTaJUIBI U UX https://m.edso0.ru/00ae0bf2
COEIUHEHUD
KoHnTtponbHas padota Ne3 mo teme

42 «Bakuennme HeMeTaJUIBI U UX bubmmorexa [JOK

https://m.edso0.ru/00ae0el8
COEINHEHUS
OO01mas xapaKTepUCTHKa XUMUIECKUX

43 3JIEMEHTOB — METAUIOB. MeTaminueckas bu6moreka [IOK
CBSI3b U METAJUIMYECKasi KPUCTATUINYECKAS https://m.edso0.ru/00ae103e
peméTka. Gu3nuecKkue CBONCTBA METAIIOB
XHUMHUYECKHE CBOMCTBA METAJLIOB.

44 DIIEKTPOXUMUUECKUHN PSIT HAIPSKEHUH bubmorexa I[IOK

p p p https://m.edso0.ru/00ae1156
METAJLIOB
OO6mme crnocoObl MOTYYSHUST METAJLIOB.

45 CmuiaBbl. Berunciienus o ypaBHEHUSIM bu6mmoreka [IOK
XMMHMYECKHUX PEAKLUN, €CIIU OUH U3 https://m.edso0.ru/00ael1156
PEareHTOB COJEPIKHUT MPUMECH

46 TlousTre o KOPpO3UU METAIIIOB bubmorexa LHOK

PP https://m.edso0.ru/00ae1278
bu6mmoreka [IOK

47 €JIOYHBIE METAJIJIBI
m https://m.edsoo.ru/00ae14b2

48 OKcubl ¥ TUAPOKCHUIBI HATPHS U KaIus bubmorexa LHOK

a p P https://m.edso0.ru/00ae14b2

49 [IlenouyHO3eMeTBbHBIE METAIIBI — KAJTBIIHHN 1 bubmuotexa [JOK
Maraui https://m.edsoo0.ru/00ae15e8

50 Baxkueiiiine coe JUHEHNUS KAIbIIHS bubmorexa [JOK

A H https://m.edsoo0.ru/00ae15e8

51 O060011eHNEe U cUCTEMATHU3AaIMs] 3HAHUH

. .. Bubmmorexa IIOK
52 JXKécTkocTh BOABI M CIIOCOOBI €€ yCTpaHEeHHUs 1

https://m.edso00.ru/00ae1886
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[TpakTrueckas padorta Ne 6 mo Teme

53 "YKECTKOCTH BOABI 1 METOALI €€ 1 bubmorexa HOK
. A A https://m.edsoo.ru/00aelae8
yCTpaHEHUS
. bubmuorexa [IOK
>4 AJIOMHHHT ! https://m.edso00.ru/00aelc64
55 AmpoTepHbIe CBOICTBA OKCHJIA U 1 bu6nmoreka [IOK
TUJIPOKCHUIA https://m.edsoo.ru/00aelc64
bu6moreka [IOK
56 K 1
eeso https://m.eds00.ru/00ae1d86
57 Oxkcubl, THAPOKCU B B coiu xxenesa (1) u 1 bubmuoreka [JOK
xenesa (1) https://m.edso0.ru/00ae35e6
58 O00011IeHNE ¥ CUCTEMATH3aIIMs 3HAHUI 1
[TpakTueckas padora Ne 7. Pemenue
59 JKCHEPUMEHTAIIBHBIX 32124 10 TEME 1 bubmorexa LOK
p . A https://m.edsoo0.ru/00ae3de8
«BakHeime MeTalIbl U X CO€TUHEHHUS)
Berurcnenus o ypaBHEHUSIM XUMHUYECKUAX
€aKIMM, eCI OJUH U3 PeareHTOB JaH B
60 §36L:FK6 HJIH CO He )KI/ITI:'I nMecH ’ 1 bubmorexa LOK
AP . p ' https://m.edso00.ru/00ae1750
BrrunciaeHus MaccoBO# JOIH BBIXOa
MIPOJYKTA PEAKIIUU
61 O0001enne U cucTeMaTU3alKs 3HAHUI 1
62 Kontponbnas padota Ne4 no reme 1
«Baxaeimme MeTalIbl U UX COSTUHCHUS
63 BemectBa 1 MmaTepuaiibl B TOBCEIHEBHOM 1 bu6mmoreka [IOK
JKM3HHU Y€JI0BEKa https://m.edso0.ru/00ae3f50
XUMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH bu6mmoreka [JOK
64 1
cpeasl https://m.edso00.ru/00ae4270
65 Ponb xumuu B perieHnn 3K0JI0THYECKUX 1 bubnuorexa [LIOK
npooiiem https://m.edso00.ru/00ae4270
PezepBublit ypok. O600111€HNE U bubmmorexa [LIOK
66 . 1
cHUCTeMaTH3aIus 3HaHUHN https://m.edsoo.ru/00ae0d0a
67 Pesepsublil ypok. O600111eH1E 1 1 bu6nuoreka [IOK
cucTeMaTH3aIus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHblit ypok. O6006111eHIE 1 1 bu6mmoreka [JOK
CUCTEMAaTH3alUs 3HaHUN https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJIBLHOTO
MPOLIECCA
OBSA3BATEJILHBIE YYEBHBIE MATEPHUAJIBI JIJIST VAEHUKA

METOAUYECKHUE MATEPHAJIbBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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