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INOACHUTEJIbHAS 3AIINCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOoBaHUIl K pe3yJabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOH MPOrpaMMbl OCHOBHOIO
obmero obpa3oBanus, npeacraBieHHbBIX B @I'OC OO0, a takxke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YU4ETOM KOHIICTILIMU MPENoaBaHus Y4eOHOTrO MpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHM [a€T MpeACTaBIEHUE O LENsIX, O0IIel cTpareruu OOydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIMBACT
00s3aTeNbHOE NIPEIMETHOE COAEpPKAHUE, IIPEIyCMAaTPUBAECT PaclpeAeiiEeHUE €ro Mo Kiaccam U
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TeMaM IPOrpaMMbl [0 XUMHUH, ONPEAEISAET KOJIUYECTBEHHbIE
M KayeCTBEHHBIC XapaKTEPUCTUKH COAEPKAHUS, PEKOMEHIYEMYIO IIOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Y4eOHOTO
npoliecca, BO3PaCTHBIX 0COOEHHOCTEH 00yJaromuXcs, ONpeaesieT BOSMOXKHOCTH MPeaMeTa JUIs
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHS OCHOBHOW 00pa30oBaTeNIbHOM MpOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, a Tak)Ke TpeOOBaHUM K pe3yabTaTaM 00yUeHHs] XUMUU
HAa YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IIO3HABATEIbHOU
JEeSITeIbHOCTH 00yUYaroMIerocs 0 OCBOCHUIO yU4EOHOTO COEPIKAHMS.

3HaHME XUMUH CIIY’)KUT OCHOBOM A1 (POpMHPOBAHUS MUPOBO33pEHUs 00y4aroLerocs, ero
MPEJICTABICHUI O MAaTEPUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (GOpMUPYEMbIE XUMUEH
MPEJICTABICHHS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOIMU BEIIECTB B MPUPOJIE, O MYTAX
pelieHus Ta00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U SKOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliil  BO3MOXHOCTEH JJisi camMopa3BUTUA U (POPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON rpaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHHUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ HMX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak M B
npodeccuoHaIbHOMN 1S TeTbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS11a Ha €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATarloM B (POPMUPOBAHUU
€CTECTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOWM BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHUs B OOYYEHHH XMMHU O0OECHEeUMBAIOTCS CIEeUUu(UKON copepx aHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBJISETCS TMeJarornyeckd aJanTHPOBAHHBIM OTpaKeHHEM
0a30BOI HAyKN XMMHUU Ha ONPEEIEHHOM 3Tarle €€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00yYaroIyUMHUCs CUCTEMbI NTePBOHAYAIBHBIX TMOHATHI XMMHUU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIBHBIX 3HAUYMMBIX MIOHATUH OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHH c(OpPMHUpPOBaHA HA OCHOBE CHCTEMHOTIO
nonxona kK e€ mzydenuro. CopepxaHue CKJIQJbIBACTCS U3 CUCTEMbI MOHATHH O XMMHYECKOM
BJIEMEHTE U BEIIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



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

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

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

— Y4YEHMSI O CTPOCHHMH aTOMa U XMMUYECKOU CBSI3H;

— MPE/CTaBIEHUI 00 MIEKTPOIUTHYECKOM TUCCOLMALINY BEILIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS PAcCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKU IOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCIEIOBATEIILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKIHUU OOBACHEHHS] W MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHS U BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPUMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHue mNporpaMMbl IO XHMHHU CIOCOOCTBYET (POPMHPOBAHUIO TIPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOM IpPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJlaM IIO3HaHUs B Hayke. M3ydyeHne xummun
OPOMCXOOUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mupy, «buosnorus. 5—7 kinaccel» u «dusuka. 7 Kjace.

[Tpu n3yueHnn XUMHUN TPOUCXOIUT (POPMUPOBAHHUE 3HAHUH OCHOB XUMHUYECKOW HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KYJIbTyphl. 3afaya y4eOHOIo IMpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHATUH, 3aKOHOB U TEOPETUUYECKHUX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOILIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHHUH BEIIECTB U XMMHUUYECKUX PEaKLUi, B
(GOopMHpOBaHHM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
[IO3HABATEJILHOM U y4yeOHO-UCCIIEJ0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOTIO
oOpallieHus ¢ BEIIeCTBaMHU B [TOBCEIHEBHOM JKU3HH.

[lpy W3yd4eHMH XMMHUU Ha ypOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUS BaXHOE 3HAUYCHUE
nproOpenu Takue 1eu, Kak:

— (hopMUpOBaHHE MHTEIIEKTYAJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIEHUH, CIOCOOHOM amanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU;

— HampaBJIeHHOCTh OOyYeHHUs Ha CHUCTEMaTHYecKoe MNpHOoOIIeHHe o0yJaromuxcs K
CaMOCTOSITEJIbHOM ~ IMO3HABaTEJIbHOM  JIEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HAHUS,
(bopMHPYIOLIUM MOTHUBALIMIO M pa3BUTHE CIOCOOHOCTEH K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHHIO OO0YYarOIIMMHUCA OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUS M CaMOIIO3HAHHUSA, KJIFOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUIOB JIEATEIbHOCTH;

— (hopmupoBanue o61el GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATH U OLICHWBATh SIBICHUS OKPYXKAIOIIErO0 MHUpA, UCHONb3Yys 3HAHUS U
OTBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX MpU pelIeHUH MpoldieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— (popMupoBanue y 00ydaromuxcs T'yMaHUCTHYECKUX OTHOIICHUH, TOHUMaHUS LIEHHOCTH
XUMHUYECKHX 3HAHUH JUI BBIPAOOTKM SKOJIOTUYECKH 1IEJIeCOO0pa3HOro MOBEACHUS B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEJAX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXAIOIIEH MPUPOIHOMN
Cpelibl;



— pa3BUTHE MOTUBALMU K 00YUYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCITHUTAHUIO
HAa OCHOBE YCBOGHHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo(dUiIs ¥ HAPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO61ee yuCiIO 4acoB, OTBEAEHHBIX IS MU3yYEHHUS XMMHUH HAa YPOBHE OCHOBHOI'O OOILEro
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B HefeN0), B 9 kimacce — 68
4acoB (2 4aca B HEJIEIO).



COJAEPKAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE NOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YellOBeKa. XuUMHUsA B cuUcTeMe Hayk. Tema u
BeulecTBa. dusnueckue cBOWCTBa BeELIECTB. ArperaTHoe coctosiHue BemiecTB. llonarue o
METO/ax Mo3HaHMs B XUMUU. YncTeie BemecTBa U cMecu. CiocoObl pa3/ieieHus] CMECei.

ATOMBI M MOJIEKYJBl. XHMHUYECKHE 3JIEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie U Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumnueckass (opmyna. BaJeHTHOCTP aTOMOB XMUMHYECKHMX OJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYJIIpHAast
Macca. MaccoBasi 10J11 XMMHUYECKOIO JJIEMEHTA B COCMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas Macca. B3auMOCBS3p KOJIMYECTBA, MAaccChl U
quCciIa CTPYKTYPHBIX €IMHUI] BelecTBa. PacuéTol mo popmyniam XUMHUYECKUX COCTUHEHUH.

O®uznyeckue U XUMHUYECKHUE SIBICHHUS. XHUMUYECKas peakuus U e€ MPU3HAKU. 3aKOH
COXpPaHEHMsI MacChl BEIECTB. XUMHUYecKue ypaBHeHUs. Kiaccupukanus XMMUYECKUX peakLuit
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HAaKOMCTBO C XHMHUYECKOW IMOCYNIOH, MpaBWIaMU Pa0dOTHI B J1a0OpPaToOpuu M MpUEMaMU
oOpamieHus ¢ 1a0opaTOpHbIM O0OpPYIOBAHUEM, M3YUYEHUE M ONHUCAHUE (PU3MUECKUX CBOUCTB
00pa310B HEOPraHMYECKUX BEIIECTB, HaO0JeHHe (GU3NUECKUX (IUIaBJIeHNE BOCKA, TassHUE JIbJA,
pacTupaHue caxapa B CTYIKE, KUIIEHUE U KOHJEHCAIUS BOJbI) U XMMHUYECKUX (TOpEHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJIEICTBHE Mea ¢ KUCIOTOM) SABIEHU, Habt01eHue
U OIHMCAaHHWE TPU3HAKOB IPOTEKAHUS XUMHUYECKHUX peakuuil (pas3jokeHue caxapa,
B3aMMO/IEHICTBUE CEpHON KUCIIOTHI C XJIOpUAOM Oapusi, paszinoxenue ruapokcuna meau (1I) mpu
HarpeBaHWU, B3auMOJCHCTBUE eie3a ¢ pactBopoM conu Menu (1), usydenwe crmocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAHUE, BbIAPUBAHHUE, JUCTHIUIALMS,
XxpomaTtorpadus, TpOBEIEHUWE OUYUCTKH MOBAapPEHHON COJM, HAONIOJIEHHE U ONHMCAHHE
pE3yJBTaTOB IMPOBEJIEHUS OIBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
MoJiesielt MOJIEKYI (IIapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopong — 31eMeHT M IpOCTOE BELIECTBO.
Haxoxnenue xucnopojia B pupoje, pU3nueckue 1 XUMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl TOIY4eHHUs KHCIOpoJa B JIabOpaTopuu U
IpoMbINIEHHOCTH. KpyroBopot kuciopoaa B mpupoje. O30H — aloTporHas MOAM(PUKALUS
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XuMHUECKOW peakluu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
OHAOTEPMUYECKUE peaKUMU. TOIIMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUJIICHHE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHrne 030HOBOTO CIIOSI.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxoxkaeHwe Bojopona B IMPHPOJE,
¢u3nueckre 1 XMMUYECKHE CBOWCTBA, TPUMEHEHHE, CIIOcO0b! momydeHus. Kucinotsl u conu.

MonsipHblii 00bEM ra30B. Pacué€rbl 1o XUMHUUECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOAbl. Boxa kak pactBopurens. PactBopbl. Hackimennsie u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas 0l BELIECTBA B
pacTBope. XUMHYeCKUE CBOWCTBa BOAbl. OCHOBaHUA. Poib pacTBOpOB B NpPUPOJE U B KU3HU



yenoBeka. KpyroBopoT Boabl B mpupone. 3arps3HeHUE NpUpPOIHbIX BoA. OXpaHa M OYMUCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIiue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpaszyromue. HomenknaTypa
OKCUJI0B. DU3NUYECKHE U XUMUYECKHUE CBOMCTBA OKCUIOB. [lonmyyeHue okcuaoB.

OcHoBanmsi. Knaccudukaruss OCHOBaHMIA: MIENOYM H HEPACTBOPUMBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckiue 1 XUMHYECKHE
cBoiicTBa kuciot. Psan akruBHoctu metamioB H. H. bekerosa. [lomyuenue Kucior.

Comu. Homenknarypa cosneil. duznueckue U XuMudeckue coictBa coieil. [lomydenune
COJICH.

I'eneTnueckas CBA3b MEXy KJIACCAMH HEOPTAHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIPE/IENICHUE COJEPKaHMs KUCIOpoAa B BO3JyXe, MOJyYeHUE, coOupaHue,
pacro3HaBaHHEe M HM3yYEHUE CBOMCTB KHUCIOPOJa, HAOMIOJACHHE B3aUMOJICHCTBUS BEIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MPEKpalleHusi ropeHus (moxapa), 03HaKOMJICHHE C
oOpa3lilaMi OKCHIOB M OINHUCAaHHE WX CBOWCTB, MOJyude€HHE, COOMpAHWE, PACIIO3HABAHHWE U
W3y4eHuEe CBOWCTB Bojopona (TopeHue), B3auMmozeiicTBue Boaopona ¢ oxcugom menu (II)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHANIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, ucciaenoBaHue OCOOCHHOCTEH pPACTBOPEHUS BEUIECTB C Pa3IMYHON PACTBOPHUMOCTEIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEAEIEHHOM MacCOBOM JOJE€H pacTBOPEHHOIO BEIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaUlaMH (HAaTpUEeM U KajblieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE OOpPa3I[0B HEOPTaHMYECKUX BEILIECTB PAa3IMYHBIX KIACCOB,
HAOJIO/ICHUE M3MEHEHUS OKPAaCKH WHAMKATOPOB B pAcTBOpax KHCIOT M UIeNoued, h3ydeHHe
B3aumojeiicTBusi okcuga meau (1) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMu,
peaKuHuil HEUTpalIu3aluu, MOJYYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OJHOTO
MeTajla IpyruM U3 pacTBOpa COJIM, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BaxkHelmue
KJIACChl HEOPTaHMYECKUX COCTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummuuyeckux iementos /[, U.
MenpeneeBa. CTpoeHue aToM0OB. XUMH4YECKasA CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKAINUKM XUMHUECKUX OdleMeHToB. [loHsTHE O Trpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETbHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTEpHbIE OKCHUIBI U THIPOKCHIBI.

Ilepuonuueckuii 3akoH. llepuoamyeckas cucrema xumudeckux odnemeHros [, .
MenneneeBa. Kopotkonepuognas u iuHHONepuoAHas ¢opmbel [lepuogmyueckoit cucTeMbl
xumuueckux snemeHTtoB Jl. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKUd CMBICT
MOPSIKOBOTO HOMEpA, HOMEPOB MEPUOA U TPYIIIIbI AJIEMEHTA.

Crpoenue aromoB. CoctaB aroMHbiXx szaep. M3oromsl. Onektponsl. CtpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MepBbIX 20 XUMUYECKHX d1eMeHToB [leproaudeckoil cCuCTeMbI
. W. MeHnneneeBa. XapakTepHCTUKa XHUMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTU U3MEHEHHUS paguyca aTOMOB XUMUUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIaAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIsl pa3sBUTHs HayKU U npakTuku. J[. . Mennenees — y4€Hbll U IpaykJaHUH.

XuMunyeckas CBS3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DJIEKTPOOTPULIATETBHOCTh XUMUYECKUX 3JIEMEHTOB. MoHHas CBs3b.

Crenenp  okucinenus. OKHUCIUTENbHO--BOCCTAHOBUTENBHBIE  peakiuu. IIponecchbl
OKHCJIEHHS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB U HEMETaIOB, B3aHUMOJCIHCTBHE THMIIPOKCH]A
LIMHKAa C pacTBOpamMu KHUCIOT W IIEJIOYEl, IPOBEACHHUE OIBITOB, WLIIOCTPUPYIOIIUX HMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKluil (TOpEHUE, PEaKLIUU Pa3JI0KEHUS, COETUHEHMS).

Mesxicnpeomemmuuie ceasu

Peanuzanus MexnpeIMeTHbIX CBA3€H NPHU U3YYEHUH XMMHUHU B 8 KJIacCe OCYIIECTBISETCA
yepe3 HCIOIb30BaHME KaK OOLIMX €CTeCTBEHHO--HAyYHBIX MOHSITHM, Tak U IOHSATHIA,
ABJISIOIIMXCSI CHCTEMHBIMHU JUIsl OT/AEIbHBIX IPEAMETOB ECTECTBEHHO--HAYYHOIO LIUKJIA.

OOme ecTeCTBEHHO--HAYYHbIE TOHSATHS: HAYYHBIH (DaKT, TUIOTE3a, TEOPHs, 3aKOH,
aHalM3,  CHUHTE3,  KilacCH(UKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  DKCIEPUMEHT,
MO/ICJINPOBAHUE, U3BMEPEHUE, MOJIEIIb, SIBIICHUE.

®usnka: Marepusi, aToM, OJJIEKTPOH, HIPOTOH, HEHUTPOH, HWOH, HYKJIHJ, H30TOIBI,
PaAMOAaKTUBHOCTb, MOJIEKYJIA, JJEKTPUYECKUN 3apsjll, BELIECTBO, TeJIO0, O0BEM, arperaTHoe
COCTOSTHUE BEIECTBA, ra3, (U3WYECKUE BENUYHMHBI, €IUHUIIBI U3MEPEHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorwus: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIB, TOPHBIC TOPOJBI, IOJC3HBIC
MCKOIIaeMbl€, TOILUIUBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTtBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonnueckas cucremMa XuMUYeCKHX diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HW3MEHEHUM CBOMCTB XMMHMUYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COCAVWHEHMH B COOTBETCTBHM C
M0JIO’KEHHEM 3JieMeHTOB B [leproandeckoii cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BemiecTBa: BHJIbI XUMHYECKOW CBS3M. THUIBI KPUCTAJUIMUECKUX PEHIETOK,
3aBUCHMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAIUIMYECKOM PEHMIETKH M BHUJIA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIMXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUYECKHX pPEeakIuil Mo pa3luYHbIM MpH3HAKaM (IO YKCITY U COCTaBY
YYaCTBYIOIIMX B pEaKlUU BEIIECTB, MO TEIJIOBOMY 3(dexTy, Mo H3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, O YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[TonsiTue o cxopoctu Xxumuueckoil peaxiuu. ITonstue 06 0OpaTHUMBIX M HEOOPATUMBIX
XUMHYECKHX peakiusx. [loHATHE O TOMOreHHBIX M TeTEepOreHHbIX peakuusx. I[lonstue o
kartanu3e. lloHsatne o XumHueckoM paBHOBecUU. DakTOphbl, BIHUAIONIME HA CKOPOCTh
XUMHUUYECKON PEaKLMH U NOJI0KEHNE XUMUYECKOTO PABHOBECHSI.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAHOBUTEIbHON peakuuu. COoCTaBleHUE YPaBHEHUU OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON NUCCOLMALNUA. DIEKTPOIUTHI U HEINEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHH3M JAMCCOIMAIlMM BELIECTB C pPa3jIMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AICKTPOJIUTHI.

Peakuuu moHHoro o6MeHa. YCIIOBHS NMPOTEKaHUs PEaKIMii MOHHOTO OOMEHa, TOJHbBIE U
COKpall€HHbIE MOHHBIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAaHUW MU COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAJUIMUECKUX PEHIETOK HEOPraHUYECKUX BEIIECTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IpoLecca AUCCOLUALUN
KHUCTIOT, IIeJo4Yed W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUEO MATEpUANIOB), IPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHMs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OIBITOB, WLIIOCTPUPYIOMINUX TMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX pEaKUUil (FOpeHHEe, peakUuu pPas3ioKeHUs, COCJAUHEHUS),
pacrno3HaBaHWE HEOPTraHMYECKHX BEIIECTB C IMOMOIIBI0 KAaYeCTBEHHBIX PEaKIUil Ha HOHBI,
pelleHre SKCIEPUMEHTATbHBIX 33/1a4.

HemeTa/uibl 4 MX cOeJUHEHHSA

OO0mass xapakTepucTuka rajoreHoB. OCOOEHHOCTH CTPOEHUsI aTOMOB, XapaKTEepHbIE
crenenn okucieHus. CtpoeHne U (U3HUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XYMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3auMMOICHCTBHE C MeETajulaMU, HEeMeTaJllaMu,
mienoyamu).  XuopoBoaopod. ConsiHasi KMCIOTa, XMMHUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBue XJiopa U XJIOpOBOAOPO/ia Ha OPraHu3M uesnoBeka. BaykHelme Xi1opuabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mass xapaktepuctuka 31neMeHTOB VIA-rpymnmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (QU3NYecKue CBONCTBA MPOCTHIX BELIECTB —
KHUCIIOpOJia U cepbl. AJUIOTPONIHBIE MOIU(UKAIMK KHUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
cepel. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHue M XMMUYecKHe cBOHCTBA. OKCHIBI Cepbl Kak
MPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KUCIOTa, PU3NYECKUE M XUMHUYECKHE CBONCTBA
(obmue kak MpeACcTaBUTENS Kiacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiuH,
JeKallie B OCHOBE IPOMBIIUIEHHOTO croco0a MoJdydyeHUs cepHoW Kuciaotel. I[IpumeHnenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peaklius Ha cyibdaTr-uoH. Haxoxaenue
ceppl M €€ COCIMHEHUH B MpUpoae. XHUMHUYECKOE 3arpsi3HEHHE OKPYKAIOLEH Cpenbl
COECTMHEHUSIMU cepbl (KHUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALCHUS.

OOmass xapakTepucTuka 3JeMEeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIE CTETMEHH OKHUCIEeHHS. A30T, paclpocTpaHeHHe B Tpupoje, Qusuveckue u
XuMHYeckue cBoiictBa. Kpyrosopot azora B mpupojie. AMMUaK, ero pu3ndeckue 1 XMMHUYeCcKre
CBOICTBa, noydeHue u npuMeHeHne. Coau aMMOHHUSI, UX (HU3MUYECKHE U XUMUYECKHE CBOMCTBA,
npuMeHeHue. KauecTBeHHast peakuMsi HA MOHBI aMMOHMS. A30THasi KUCJIOTa, €€ MOJy4YeHue,
dbuznueckne W XUMHYECKHE CBOWcTBa (OOIIMe Kak TMpEeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEeH Cpeabl COSAMHEHUSIMU a30Ta (KHCIOTHBIC
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, ammoTponHble MOIUPHUKAIMN
docthopa, puznyeckne u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosyyeHue. Mcmonb3oBanue ¢ochaToB B KauyecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3y1eMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIIEPO, aJUIOTPOIHbIE MOIU(PHUKAINN, PACTIPOCTPAHEHHE B
npupoe, pusnueckue 1 XuMu4eckue cBoictra. Ancopbuus. Kpyropopor yriepoaa B mpupoze.
Oxcuapl yriaepona, UX pU3MYECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPraHU3MBI,
NOJy4eHHE U TPUMEHEHHE. DKOJIOTHYEeCKUe MPoOIeMbl, CBI3aHHbIe ¢ OKcuaoM yriepoaa (IV),
TUIOTEe3a TI00AILHOTO TOTEIUICHHUS KJIMMaTa, MapHUKOBBIH 3 dekT. YronpHas KUCIoTa u e
CONM, UX (PU3MUECKHME M XUMHMYECKHE CBOICTBa, IOJydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-uMoHbL.  VMcnonb3oBaHue  KapOOHaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHavanbHbIe MOHATHS 00 OpPraHMYECKUX BELIECTBaX KAaK O COEIUHEHHSX yIiepoja
(MeTaH, 3TaH, JTWUJICH, AalETWUJIEeH, ATAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpuponHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(PTh), HNPOAYKTHl HX MepepabOTKu
(OeH3uH), UX pOJIb B OBITY M MPOMBINUICHHOCTH. [IOHATHE 0 OMOIOTHYECKH BaXKHBIX BEIICCTBAX:
KUpax, OelKax, yriaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKAa. MarepuallbHOE €IUHCTBO
OpPraHUYECKUX U HEOPraHMYECKUX COEAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBONCTBA, IOJIyu€HHE M IpPUMEHEHHE.
CoenuaeHus kpeMHuss B mpupone. OOmme mnpencraBieHuss o0 okcune kpemuaws (IV) u
KpeMHUEBOU kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTU. BaxkHeliue
CTpOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiaembl
0€30I1aCHOT0 MCII0JIb30BaHUs CTPOUTENBHBIX MAaTEPUAIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuii IKcnepumenn:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUN Ha XJIOPUA-UOHBI U HAOIIOJCHUE MPHU3HAKOB MX MPOTEKAHMs, OIBITHI,
oTpakarolue (pU3NYecKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M MX COEAMHEHUH (BO3MOXKHO
UCIIOJIb30BaHUE BUAECOMATEPUAOB), O3HAKOMJIEHHWE C 00OpasliaMu XJIOpUAOB (TajJOTre€HUI0B),
O3HAaKOMJICHHE C oOpa3uaMu cepbl U €€ COEIMHEHUSMU (BO3MOXHO HCIOJb30BaHUE
BU€OMaTepuasoB), HaOdIofeHHEe Tpoliecca OOYIJMBaHMS — caxapa IOoJX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, N3yUYe€HHE XUMHUECKUX CBOICTB pa30aBiIeHHOH cepHOM
KHUCJIOTBI, MPOBEJCHUE KaueCTBEHHOM peaklMy Ha cynb(aT-uoH U HaOJ0JIeHUE NpHU3HaKa eé
IPOTEKaHus, 03HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, gocdopa M MX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHKUE BUEOMATEPHAIOB), 00pa3liaMu a30THBIX U POCHOPHBIX YA0OpEHMUIA,
Hojy4deHue, coOupaHue, pacro3HaBaHWE M U3y4eHHE CBOWCTB aMMHUaka, IpPOBEACHUE
KaueCTBEHHBIX peakuuid Ha HMOH aMMOHUS U Qocdar-uOH U HU3YYEHHE NPU3HAKOB HX
MPOTEKaHUs, B3aMMOJCHCTBHE KOHIIEHTPUPOBAHHOW Aa30THOM KHCIOTHI C MENIbI0 (BO3MOXHO
MCIIOJIb30BAaHUE BUJEOMATEPHAIIOB), M3YYEHHE MOJENIEH KPUCTANIMYECKUX PEMIETOK anamasa,
rpaduta, ¢yuIepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOpOIMHM PAcTBOPEHHBIX BEIIECTB
AaKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclo3HaBaHNe
U U3yYeHUE CBOMCTB YIJIEKHCIIOTO ra3a, IpOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CHWJIMKaT-UOHBl W W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHHs, O3HAKOMIIEHHE C MPOLYKIHUEH
CHJIMKaTHOW TNPOMBIIIJICHHOCTH, PEIICHUE 3KCIEPHUMEHTABHBIX 33/1a4 1o TeMme «Bakueiimme
HEMETAJUIbl U UX COETUHEHUS.



MeTajibl M UX COeIHMHEHUS

OO0masi xapakTepUCTHKA XHUMHUYECKHUX DJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU UX
nonoxkeHus B [lepuonnueckont cucreme XxumMudeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaIOB. MeTtalnuyeckas CBsI3b M METaUIMYecKass KpUCTaUuIM4yecKas
peméTka. DJIEKTPOXUMHUYECKUN PAll HaOpsOKEHU MeTauioB. PU3MYECKME U XUMHUYECKHUE
cBoiicTBa MeTayioB. OOmmMe crocoObl MOMy4YeHHusT MeTa/UIoB. [[oHATHE O KOPPO3WU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI X OT KOppo3uu. CIUiaBsl (CTallb, YyT'YH, TIOPATIOMUHUN, OpOH32a) U
WX IPUMEHEHHUE B OBITY M MPOMBIIIJICHHOCTH.

[llenounbie MeTawibl: ookeHue B [lepuoanyueckoil cucteMe XUMUYECKUX AJ1eMEHTOB /1.
N. MenneneeBa, CTpo€HHE UX aTOMOB, HaXOXEHUE B mpupoje. Ouznueckue U XUMHUYECKUE
CBOMCTBA (Ha mpuMepe HaTpus U Kaius). OKCUIbI U TUAPOKCUBI HATPpUs U Kanus. [Ipumenenue
[IEJIOYHBIX METAJIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbIE METAUIBl MarHuii M Kalblui: mosiokeHue B Ilepuoanueckoit
cucremMe xumuueckux aemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupoae. OU3NYECKUE U XMMHYECKHE CBOMCTBA MarHusl U Kajiblusa. BaxkHedmme coeauHEHUs
KanbpIus (OKCU, TUAPOKCU, coln). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenpeneeBa, CTpOEHHE aTOMa, HAXOXAEHUE B Npupoae. PU3NYECKHE U XMMUYECKHUE CBOMCTBA
amroMUHUS. AM(OTEpHBIE CBOWCTBA OKCHU/IA U THIPOKCH]IA ATFOMHHHSIL.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XumMu4eckux anemeHtoB J[. U.
MenneneeBa, CTpoeHUE aToMa, HaxOXAeHUE B mpupoae. Ouznueckue 1 XMMUYECKHUEe CBOMCTBA
xene3a. Oxcuapl, Tuapokeuspl u conu skenesa (II) m xenesa (III), ux cocras, cBoiicTBa u
MOJTyYCHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ O0Opa3laMd METaUIOB M CIUIaBOB, WX (DU3WYCCKUMH CBOWCTBAMH,
W3y4EHUE PE3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HMCIOJB30BAaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aUMOJICHCTBUS OKCUJIA KaJIbIUs U HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BAHUE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, IMpoIlecca TOPEHHUs Kee3a B
KuciIoposie  (BO3MOXKHO  HCIONB30BaHHE  BUIACOMATEpUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kalbllus, aIFOMUHUS, [IMHKA, xene3a (II) u xenesa
(I1I), mequ (II), HaGmroieHNE W OMMCAHUE MPOLIECCOB OKpAIIMBAHUS IUIAMEHW MOHAMH HaTpus,
Kamusl U Kaiblidg (BO3MOXKHO HCIIOJNI30BAaHHME BHAEOMATEPUANIOB), UCCIENOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA AIFOMUHUS U THIPOKCU/IA [IMHKA, PEHIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTaIIbl U X COCTUHCHUS.

XuMus M OKpyxKaoLas cpeaa

BemiectBa 1 Marepuaisl B TOBCEIHEBHOM KM3HU YelloBeKa. be3omacHoe MCHob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momomis MpH XUMHUYECKHX OXKOrax u
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (MpeaenbHas J0MyCTHMast KOHIIEHTPAIs
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pa3oB MaTepraoB (CTEKIIO, CTUTABBI METAJIIIOB, MIOJTMMEPHBIC MaTEPUATIBI).

Mescnpeomemnnie ceasu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU U3YYEHUH XUMHH B 9 Kilacce OCYILECTBIISIETCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHATHH, TaKk ¥ TOHSTHH,
SIBJISTFOIITUXCSI CACTEMHBIMHE JIJIs1 OTICIBHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.



OO0mme ecTecTBEHHO-HAYYHbIC MOHITHS: HAay4dHbIH (akT, TUIOTe3a, 3aKOH, TEOpH,
aHAJIU3, CHHTE3, KIacCcupUKanus, MEPUOANYHOCTD, HaOJII0ICHHE, JKCIIEPUMEHT,
MOJICIIMPOBAHKE, U3MEPEHUE, MOJIEIIb, SIBIICHUE, TAPHUKOBBIN 3((eKT, TEXHOIOTHS, MaTepHaIbl.

dusuka: MaTepus, aTroM, O3JCKTPOH, MHPOTOH, HEHTPOH, HWOH, HYKIHI, H30TOIbL,
PaAMOaKTHBHOCTD, MOJICKYJA, JJICKTPHUYECKUI 3apsi[, NPOBOIHHMKH, IOJYIIPOBOIHUKH,
JMJICKTPUKH, (OTOIIEMEHT, BEILECTBO, TEJNO, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBA, Ias,
pacTBOp, paCTBOPHUMOCTh, KPHCTAJUIMYECKas pEMIETKA, CIUIaBbl, (HU3MYECKUE BEIUYHHBI,
CIIMHUIIBI N3MEPEHUsI, KOCMUYECKOE IPOCTPAHCTBO, TIAHETH, 3BE3/1bI, COIHIIE.

Buonorus: ¢orocuHTe3, AbIxaHue, Ouocdepa, dKOCHCTEMa, MHHEpaJbHbIC YIOOpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadusa: armochepa, ruapochepa, MuUHepalibl, TOPHBIE TOPOJIBI, MOJE3HBIC
MICKOITaeMbI€, TOILUTUBO, BOJTHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pE3yJbTaThl OCBOEHHUS MPOTrPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0JI¢ OOYUYCHHsSI XUMHUHU B €IMHCTBE YI€OHOW M BOCIIUTATEIHHOU JIEATEIHHOCTH B
COOTBETCTBUU C TPAJAUIUOHHBIMA  POCCHUCKHUMH  COIIMOKYJIBTYPHBIMH W JTyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMU B OOILECTBE MpaBUIaMU U HOPMaMU MOBEICHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATIN3ALUN O0yYaOLIUXCSL.

JIM9HOCTHBIE pPE3yJbTAThl OTPAKAIOT TOTOBHOCTh OOYYAIOMIMXCS PYKOBOACTBOBATHCS
CUCTEMON TO3UTHBHBIX IICHHOCTHBIX OPHEHTAIMH M PACIIMPEHHUE OMbITAa ACSITEILHOCTH Ha €
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHHS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U HAYIHOMY
HACJICIUIO, TIOHMMAHUS 3HAYCHUS XHUMHYECKOH HAyKW B J>KH3HU COBPEMEHHOIO OOIIECTBa,
CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMAIUEl O MepeAOBhIX JOCTUKEHHUSIX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHON XWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YyCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpaKIaHCKOr0 BOCIIUTAHMS:

MPEJICTAaBICHUS. O COI[MAIBHBIX HOpPMax M MpaBHIIaX MEXIMYHOCTHBIX OTHOIICHUN B
KOJUICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 0011eCTBEHHO TIOJIE3HOH,
y4eOHO-HCCIIeIOBATEeIILCKON, TBOPUECKONH W JPYrUX BUIAX JEATCIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JI€ATEIBHOCTH NP BBIMOJIHEHUH Y4€OHBIX, IO3HABATEIbHBIX 3a/1a4,
BBIMIOJTHEHUH XHUMHYECKUX OJKCIEPUMEHTOB, CO3JaHMM Y4YEOHBIX IPOEKTOB, CTPEMJICHHS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TIOBEJICHHWE M TIOCTYNKH CBOWX TOBapHINEH C TIO3WIIMH HPABCTBEHHBIX H
MIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIICJCTBUI ITOCTYITKOB;

3) HEHHOCTH HAYYHOT'O MO3HAHMS:

MHUPOBO33PEHYECKUE  TPEJACTABICHUS O  BEIIECTBE M  XMMHYECKOM  peaKIluH,
COOTBETCTBYIOIIME COBPEMEHHOMY YpPOBHIO Pa3BUTHUS HAYKH M COCTaBISIONIHME OCHOBY JUIS
MOHWMAHUS  CYNIHOCTH  HAYYHOW KapTHHBI MHpa, NPEICTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJBI, B3aMMOCBS3SIX YEJIOBEKa ¢ MPHUPOTHON CPEIOi, O poJIn
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENIbHBIE MOTHUBBI, HAIpPaBIICHHbIE HA TMOJIyYeHHWE HOBBIX 3HAHUN MO XMMHH,
HEOOXOMUMBIC JUII OOBSCHEHUS HAOJFOIaeMBIX MPOIECCOB W SIBJICHUMU, IMO3HABATEIIBHOM,
WH(OPMAITMOHHON U YUTATEIBCKOM KYJIBTYPhI, B TOM YHCIIC HABBIKOB CAMOCTOSITEIIBHON PabOTHI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOH JHTEpPaTypOd, MOCTYMHBIMU TEXHHUUYECKUMHU CPEACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

WHTEpEC K OOY4YEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, TIPOEKTHONW W HCCIIENOBATEIbCKOW JEATEILHOCTH, K OCO3HAHHOMY BBIOODY
HANPaBIEHHOCTU U YPOBHS O0YUYCHHS B NalbHEHIIIEM;

4) popMupoBaHuSs KYJIbTYPbI 310POBbA:

OCO3HAHWE IIEHHOCTH JKU3HHW, OTBETCTBEHHOTO OTHOIICHHUS K CBOEMY 3JI0POBBIO,
YCTAaHOBKH Ha 3JIOPOBBI 00pa3 >KW3HH, OCO3HAHHWE IOCICACTBUN W HENPHUATHE BPEIHBIX
MpUBBIYEK (YHNOTPEONEHUsST alKOrojs, HAapKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIOECHUS



mpaBujl 0€30T1aCHOCTH TIPU OOpAIIEHWH C XUMHUYECKHMU BEIIECTBAMHU B OBITY M pEalbHOU
KHU3HH,

S) TPy/10BOr0 BOCIIUTAHUSA:

UHTEpEC K MPAKTUICCKOMY M3YYCHUIO MPOGECCHii ¥ Tpyaa Pa3IMIHOrO POJia, YBAKCHHUE K
TPyAy W pe3ylbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YHCJIE€ Ha OCHOBE IPUMCHEHUS
IPEIMETHBIX 3HAHUW 10 XUMHHM, OCO3HAaHHBIM BBIOOP HWHIAUBUAYAIbHONW TPacKTOPUU
MPOJODKCHUST 00pa3oBaHUs C YYETOM JMYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XUMHH,
OOIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHemHOH NMpOopeCcCHOHATBHON JEATEIEHOCTH U
pa3BUTHSI HEOOXOJAUMBIX YMEHHUH, TOTOBHOCTh aJalITUPOBATHLCS B MTPO(ECCHOHAILHON CpeJIe;

6) PK0JIOrMYeCKOro BOCIIUTaHHUA:

9KOJIOTHUYECKHU 1IeJIeCO00pa3HOe OTHONICHHUE K MPUPOJIE KaK UCTOYHHUKY JKU3HH Ha 3eMIie,
OCHOBE €€ CyIICCTBOBAHMs, MOHUMAaHHE [EHHOCTH 3J0pPOBOTO M OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (DHM3MUYECKOMY M TICHXHYECKOMY 3JI0POBBIO,
OCO3HAHHE IIEHHOCTH COOJIFOICHUS TPaBUI OE30MaCHOTO MOBEACHUS IPU paboTe C BEIIECTBAMH,
a TAaK)K€ B CUTYyaLUAX, YIPOXKAOIINX 310POBbIO U JKU3HU JIOJEH;

CIOCOOHOCTH TPUMEHSTh 3HAHMS, IMOJy4aeMbIe MPU W3YUYCHHUH XUMHH, JUIS PEIICHUS
3aj1a4, CBSI3aHHBIX C OKPYIKAIOIICH MPUPOTHON CPEIOH, ISl MOBBIIICHUS YPOBHS SKOJIOTUYECKOM
KYJIBTYPBI, OCO3HAHUS TJIOOATLHOTO XapaKTepa 3KOJOTHYCCKUX MPOOJIEM H IyTeH MX PEIleHUs
MMoCpCACTBOM MCTOAOB XUMHH, DKOJIOTMYCCKOTO MBINUJICHHA, YMCHUA PYKOBOJACTBOBATLHCA UM B
MI03HABATEJIbHOM, KOMMYHHKATUBHOM U COITUAILHON TIPAKTUKE.

METAINIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MmerampenMeTHBIX PE3yIbTATOB BBIIEISIOT 3HAYMMBIE Ui (OPMHUPOBAHHUS
MHPOBO33PEHUS OOIICHAYYHBIC MOHATUS (3aKOH, TEOPHs, MPUHIINI, TUNOTE3a, (PaKT, CUCTEMA,
npoIiecc, 3KCIEPUMEHT U JIPYToe.), KOTOPhIe UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
npeMeTax M MO3BOJISIOT HA OCHOBE 3HAHHMW U3 ATHUX MPEAMETOB (POPMUPOBATH NPEACTABICHUE O
[EJIOCTHOW HAYYHOH KapTHHE MHpa, U YHUBEpCAIbHbIE yueOHBIC JECHCTBUS (ITO3HABATENIbHEIC,
KOMMYHHMKaTHBHbBIE, PETYJATUBHBIE), KOTOpble oOecnedynBaroT (OPMUPOBAHME TOTOBHOCTH K
CaMOCTOSTENILHOMY TUIAHUPOBAHHIO M OCYIIIECTBICHUIO YU€OHOM e TEINbHOCTH.

IMo3naBaTebHbIe YHHBePCAJIbHbIE yUeOHbIE AeiiCTBHS

Ba3oBble jornyeckue neicTBus:

YMCHHUSA HCIIOJb30BaTh HpI/IéMI)I JIOTUYCCKOIro MBINUICHUA TIpU  OCBOCHHU 3HAHWUU:
pacKpbhIBaTh CMBIC] XHMHUYECKHX TIOHATHH (BBIIENATh WX XapaKTepHbIE MPU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JAPYTUMH MOHITHUSMH), UCIOIB30BATh MOHATHUS JIJISI OOBSICHEHHUSI
OTJIENbHBIX (PAKTOB W SIBIEHUH, BBIOMPATh OCHOBAaHUS M KpPUTEPUU IS KJIacCUPUKAIUU
XUMHWYCCKHUX BCHICCTB U XUMHNYCCKUX peaKHI/H\/JI, YCTaHAaBJIMBATh MPUYNHHO-CIICACTBCHHBIC CBA3U
MEXy 00BEKTaMH U3YUEHUS, CTPOUTH JIOTHUECKUE PACCYXICHUS (MHIYKTUBHBIC, ICTyKTHBHEBIC,
10 QHAJIOTUH ), IeJIaTh BHIBOJIBI M 3aKITIOUYCHHUS;

yYMEHHE MPUMEHSTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U METanpeIMETHbIE),
CHUMBOJINYECKUE (3HAKOBBIE) MOJIETH, MCIOJIb3yeMble B XHMHH, NPEOOPa30BBIBATh HIMPOKO
NPUMEHSIEMbIC B XUMHH MOJICIbHBIC MPEICTABICHUS — XMMUYCCKUN 3HAK (CHMBOJI 3JIEMEHTA),
XuMu4eckass ¢GopMylia W ypaBHEHHE XUMHUYECKONW pEakiuu — TMpU pPElIeHuHd Yy4eOHO-
IIO3HABAaTCJIbHBIX  3aaady, C y'-IéTOM 9TUX MOIACIBHBIX Hpe}ICTaBJ'IeHI/Iﬁ BBISIBJISATH n
XapaKTEPHU30BaTh CYIICCTBCHHBIC MPHU3HAKHU HU3y4aCMbIX 00BEKTOB — XMUMHYECKHUX BCIIICCTB U
XUMHUYECKHX PEAKIIMi, BBISBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIEACTBEHHBIE CBSI3U U
MPOTUBOPEUHS B M3y4aE€MBIX MIPOIECCAX U SBICHUSIX.

Ba3oBble uccienoBareibCcKue 1eCTBUS:



YMEHHUE HWCIOJIb30BaTh MOCTABJICHHBIC BOIPOCHI B Ka4eCTBE WHCTPYMEHTAa IO3HAHUS, a
TaKkKe B KadeCTBE OCHOBBI JUI (OPMHPOBAHUS THIIOTE3Bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 10 TUIAHUPOBAHHIO, OPTaHM3allMd U TPOBEICHUIO YYCHUYCCKHX
AKCIIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XOJI0M IPOIIecca, CaMOCTOSITEIIbHO MTPOTHO3UPOBATH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yJbTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(OOPMAIIHIO Pa3THYHBIX BUIOB
U OpM MPEACTABICHHS, OTYIAEMYIO U3 Pa3HBIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XMMHYECKOTO COAEp)KaHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTUYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METObI U 3aIIPOCHI MIPH TIOUCKE U 0TOOpEe MHPOPMAITUHN U
COOTBETCTBYIOIIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNIeNIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B O00JACTH WCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPO aKTUBHOT'O MCIIOJIb30BAHHS PA3TUUHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMYy MpeIcTaBICHUS
UHPOPMALIMK U WUTIOCTPUPOBATH pEIIAeMble 3a/la4d HECIOKHBIMH CXEMaMH, JUarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSMU;

YMEHHUE HCIOJIb30BaTh W AHAIU3UPOBATh B Mpolecce y4eOHOW M HCCIEeI0OBATEIbCKON
NEeSITeIbHOCTH UH(POPMAIIHMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIBI.

KoMMyHUKaTHBHBbIE YHHBepcaJIbHbIe Y4eOHbI€ el cTBHA:

YMEHUsSl 3agaBaTh BONPOCHl (B Xoie nauasora W (WIM) JAUCKYCCHU) TIO CYHIECTBY
oOcyxmaeMoli TeMbl, (HOPMYJIUPOBATH CBOM NPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJTyYSHHBIE Pe3yIbTaThl TO3HABATEIBHON EATETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeslaTh MPE3CHTALUI0 PpPe3yJbTaToB BBINOJHEHUS XHMUYECKOTO
JKCIepUMeHTa (Ja0OopaTOPHOTO ONbITa, J1a0OPaTOpHOW PaOOTHI IO MCCIEIOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HMHTEPECOB U COTJacoBaHMs MO3MLUH (00CYXJeHHs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB 110 OI[EHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIHO OMPEAEATh eI JIeATebHOCTH, MIIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOIO JIEATENLHOCTH, BHIOMPATH
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI pelieHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIbHO COCTABJIATH MJIM KOPPEKTHPOBATH MPEAJIOKEHHBIN alropuT™M JeHCTBUI IpH
BBIMOJIHEHUH 331aHUM ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHUH 00 M3y4aeMbBIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIICHUBATh COOTBETCTBHE TOJYYCHHOTO pe3ysIbTaTa 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IPEIaracMble B YCIIOBUH 3a/IaHHA.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENbHOTO COJEPIKAHMA,
YCTAHOBIICHHOTO JaHHOW (exepambHOW pabodell MporpamMMol, BBIIENSAIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI JEHCTBUM, crnenuduyueckue s
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEIBHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUsX.

K konHuy oOyuenus B 8 kJiacce nmpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb c(HOPMUPOBAHHOCTb Y O0YUAIOLINXCS YMEHHA:

® DACKpBIBATH CMBICII OCHOBHBIX XMMMYECKHX MOHSATHHA: aTOM, MOJIEKYJAd, XUMHYECKUI
JJIEMEHT, NPOCTOE BEIIECTBO, CIIO)KHOE BEILIECTBO, CMeCh (OAHOpOAHAas U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAs M MOJIEKYJISIpHAs Macca,
KOJINYECTBO BEILECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas J0JI1 XUMHYECKOIo
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM 00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHULIATEIIEHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKiys, Kiaccuukanus
peaxkuuii: peakluy COEIMHEHUs, PEAKIIUU Pa3JI0kKEHUs], pEaKIIMK 3aMEIIECHUs, PEaKIUU
0o0MeHa, 9K30- U SHJOTEPMUYECKHUE PEaKIMH, TeIUIOBON 3 (EeKT peakluu, siApo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTal b, PaguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHAsl M HEIOJIApHAs KOBAJIECHTHAsl CBS3b, MOHHAsI CBSI3b, MOH, KATHOH, AHUOH,
pacTBOp, MaccoBas J0Js BellecTBa (IIPOLEHTHAs! KOHLIEHTpAalUsl) B PaCTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHYECKUX TOHSATHH W TPUMEHSTH 3TH
MOHSATHS TIPH ONIMCAaHUH BEUIECTB U MX TPEBPAICHU;

® ICTIOJIB30BAaTh XMMHUYECKYI0 CHUMBOJHKY JUIA COCTaBJeHHs (OpMyN BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLINN;

® OIPENENSATh BAJEHTHOCTh ATOMOB JJIEMEHTOB B OMHAPHBIX COEJUHEHMSX, CTEIEHb
OKHCIICHHSI DJIEMEHTOB B OWHApHBIX COCAMHEHUSX, NPHUHAJICKHOCTh BEIIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 10 QopMmysiaM, BHJ XUMHUYECKOH CBS3U
(KOBaJIeHTHAasl U MOHHAs) B HEOPraHMUECKUX COETUHEHUSX;

e packpeiBaTth cMblca llepumonuueckoro 3akona [I. M. MenzaeneeBa: 1eMOHCTPUPOBATh
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XMMHYECKHX 3JIEMEHTOB OT HX
nosiockeHus B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOTaJipo;

®ONMCHIBATh M XapakTepuszoBaTh TalOiuuHyro Qopmy Ilepuoanueckoit cucremsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas moAarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMEe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHMsI, KOTOpble UMeroTcsl B Tabnuue «lleproguueckas cucteMa XUMHYECKHX
anemeHToB [[. 1. MeHaeneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa  sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacripesielieHUe UX 10 3JIEKTPOHHBIM CIIOSIM);

e KJlTacCU(PUIMPOBATh XUMHUECKUE 3JEMEHThI, HEOPraHMYECKHE BELIECTBA, XMMUYECKHE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEAaKIMH BEIIECTB, MO TEIJIOBOMY
apdexry);

® XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BELIECTB PA3IUYHBIX
KJIaCCOB,  TOJTBEp)KJas  ONWCAaHUE TMPUMEpPaMHU  MOJIEKYJSPHBIX  ypaBHEHUH
COOTBETCTBYIOINX XUMUYECKAX PEAKITHIA;

® [IPOTHO3UPOBATh CBOWCTBA BEILIECTB B 3aBUCHUMOCTHM OT HX KauyeCTBEHHOIO COCTaBa,
BO3MOXKHOCTH MPOTEKAaHUsI XUMUYECKHX MPEBPALICHUN B Pa3IMUHBIX YCIOBHSIX;

® BHIYHCIISATE OTHOCUTENBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOT'0 AJIEMEHTa 10 (hopMyJsie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUYECKOH peaKinm;



® IPUMEHITh OCHOBHBIE ONEPALMH MBICIUTEIILHON NEATeIbHOCTH — aHAIM3 M CHUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMAaTU3AINIO, KIACCU(DUKAIINIO, BBISBICHUE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — JUJI1 M3Y4YEHUs CBOMCTB BELIECTB U XMMUYECKUX DPEAKIUM,
€CTECTBCHHO-HAyYHBIE  METOJbI  TO3HaHWS  —  HAONMIOJeHWe,  HW3MEpEHHeE,
MOJIEJTUPOBAHUE, SKCIIEPUMEHT (PEaTbHBIM U MBICICHHBIN);

eCle/IOBaTh MpaBWIaM TIOJIb30BaHUS XHMHMYECKOW TOCYIOM U  Ja0OpaTOPHBIM
o0opy/soBaHUEM, a TaKXke IMpaBWIaM OOpaIlEHUS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKIHUSMHU N0 BBIIOJHEHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB IO MOJTYYCHHUIO
U COOMpaHUIO Ta3000pa3HBIX BEMIECTB (BOJOPOJNA M KHCIOPOJa), MPHUTOTOBICHHUIO
PacTBOPOB € OMPEACIEHHON MAacCOBOM J0JIEW paCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTHh XUMHUYECKHE HKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB LIENOYEH U
KHCJIOT C TIOMOIIbIO MHIMKATOPOB (JIakMyC, peHoI(TalenH, METUIIOPAHK U Jpyrue).

K koniy oOydeHus B 9 kjacce IpeaMETHBIC Pe3yibTaThl HA 0A30BOM YPOBHE JOJIKHBI

OTpaxkaTtb CHOPMHUPOBAHHOCTH Y OO YUAIOIIUXCSI YMEHUI:

® DACKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKUX TMOHSTHI: XMUMHYECKUN HIIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHUOH, ITPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATENBHOCTb, CTENEHb OKHCIICHUS, XMMHUYECKas peakius, XUMUYECKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, DNIEKTPOIUTHL,
HEDJICKTPOJIIUTHI, JJICKTPOJUTHYCCKAST JTUCCOLMAIUS, pEaKIUd HMOHHOTO OOMEHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMbie W HEOOpaTHMBbIC pPEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIMU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBajieHTHasi, HMOHHAs, METAJUIMYECKas), KPUCTAUIMYECKass peméTka, KOppo3us
METaJUIOB, CIUIABBI, CKOPOCTh XHUMHUYECKOM peaKIuu, TMPEeAeTbHO JOMyCTUMAs
koHneHnTpauus [1JIK BemecTna;

® IUTIOCTPUPOBATh B3aUMOCBSI3h OCHOBHBIX XMMHUYECKHUX TOHSATHH U TPUMEHSTH OSTH
MOHSATHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

® ICTIONIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JUIsl COCTaBieHUs (OPMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

® OIIpEACIIATh BAJICHTHOCTh U CTETIEHb OKUCIECHUS XUMHUUYECKUX AJIEMEHTOB B COSMHEHUSX
pa3IMYHOrO COCTaBa, NPUHAAJIECKHOCTh BEIIECTB K ONPENEIEHHOMY KJaccy
COCMMHEHUN 10 QopMysiaM, BHUJ XUMHUYECKOW CBsI3M (KOBaJIGHTHAs, WOHHAs,
MeTaJuIMuecKasi) B HEOPTaHMYECKUX COCIUHEHMSX, 3apsii HOHA MO XHUMHYECKOU
dbopMmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COETUHEHHH, TUI
KPUCTAJUIMYECKON pEeIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBath cMbicia [lepunonnueckoro 3akona /. 1. MenzaeneeBa u JeMOHCTpUPOBATh €r0
MOHMMAaHUE: OIKCHIBAaTh M XapaKTepu3oBaTh TabmuuHyio ¢opmy Ilepuoamueckoit
CHUCTEMBbl XMMHUYECKHX OJJIEMEHTOB: pPa3jiuvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpynna)» u «mnobounas mnoarpymmna (b-rpynma)», maneie U GoJblIMe MEpPUOJIBI,
COOTHOCUTh OO0O3HAUEHHS, KOTOpPhIE HMEIOTCS B TMEPUOAMYECKON Tabiuie, ¢
YHCIOBBIMU XapaKTEPUCTHUKAMHU CTPOSHUS aTOMOB XMMHUYECKHUX AJIIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO AIEKTPOHOB U paclpeielieHHe UX IO AJIEKTPOHHBIM CJIO0SM),
OOBSCHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB DJJEMEHTOB M HX
COEIMHEHUH B Mpeesiax MajblX MEePUOAOB M TJIABHBIX MOJATPYIIl ¢ YYETOM CTPOECHUS
UX aTOMOB;



e KlaccU(hUIMpPOBaTh XUMHUYECKHE 3JIEMEHTHl, HEOPraHWYECKHE BEIIECTBA, XUMHUYECKUE
peakuuu (M0 YUCIYy M COCTaBY Y4YacTBYIOIIMX B pPEaKIUM BEIIECTB, IO TEIIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEW OKUCICHHSI XUMUYECKUX 3JIEMEHTOB);

e XapakTepu3oBaTh (ONUCHIBATh) OOIIME U crneuu(pUUeckue XUMHUYECKHEe CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, TOATBEPK/1asl ONMCAHUE ITPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPaBHEHUI COOTBETCTBYIOINX XUMUYECKUX pEaKLUii;

® COCTABJIATh YPABHEHMSI JIEKTPOJIUTHUECKON IMCCOLMAIMM KUCIOT, LIEJIoued U CoJieH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIii HIOHHOTO 0OMeHa, YpaBHEHHS PEaKIUH,
HOJATBEPXKJAIONIMX  CYLIECTBOBAaHME TI'E€HETHYECKOM CBA3M MEXAY BeELIeCTBaMU
pas3IMYHbIX KIIACCOB;

® DACKpBIBATH CYHUIHOCTb OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMHA OCPEICTBOM
COCTaBJICHUS JIEKTPOHHOTO OajlaHCa dTHX PEaKLuii;

® [I[POrHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX CTPOEHHS, BO3MOKHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUN B pa3IMYHbIX YCIOBUSX;

® BHIUUCIIATE OTHOCHUTENBHYIO MOJIEKYJISIDHYIO U MOJIAPHYIO MacChl BEILECTB, MAaCCOBYIO
JIOJTF0 XMMUYECKOTO JIEMEHTa 10 (hopMylie COeTUHEHNs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKlty;

ecoOMIOaTh  MpaBHWJA TIOJB30BAHUS XUMHUYECKOW TOCYAOH W JTaOOpaTOpHBIM
0o0OpyJOBaHUEM, a TaK)Ke IpaBHUia OOpaIleHUs C BEIIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHUIO JJA0OPATOPHBIX XUMHUUYECKUX OIBITOB I10 MOJYYCHHIO
¥ COOMPAHUIO Ta3000pa3HBIX BEIIECTB (AMMHAKa M YTICKUCIIOTO Ta3a);

® [IPOBOJIUTh PEAKIUH, MOJITBEPXKIAIOLIME KAYECTBEHHBIH COCTaB PA3JUYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM ITYyTEM XJIOPHA-, OpOMHI-, HOAUA-, KapOoHat-, ¢ocdar-,
CHIIMKAT-, Cynab(aT-, THIPOKCHA-MOHBI, KATHOHBI aMMOHHMS W HWOHBI HM3yYCHHBIX
METAaJUIOB, IPUCYTCTBYIOIME B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;

® IPUMEHATh OCHOBHBIE OIEpAIlMM MBICIUTENIBHON AESITeNbHOCTH — aHallu3 M CUHTES,
cpaBHeHHE, O00O0OIIEeHHEe, CHUCTEeMATU3alMIO, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEaKIMH, €CTECTBEHHO-
HayyHble METOJbl I[O3HAHUS — HaONIOJIeHUWEe, W3MEPEHUEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbIN U MBICICHHBII).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuectBo yacoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (UG pPOBHbIE)
KonTposabHubie IpakTuyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHS
XuMusi — BaxkHast 00J1aCTh

11 €CTECTBO3HAHUS U 5 ’ bubmuorexa [JOK

) MPAKTUYECKOM eI TETbHOCTH https://m.edsoo.ru/7f41837¢

YeJIoBeKa

12 BemecTtBa 1 XUMHYECKHE 15 1 bubmuorexa [JOK

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

Hroro no pazneny 20

Pa3nea 2. BaxkHelilme npeacTaBuTe/ I HEOPraHMYeCKUX BellleCTB
)1 Boznyx. Kucnopoa. ITonstue 6 bubnuoreka [JOK

' 00 okcraax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonstue o kucnorax 2 | bubmmoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopa. PactBopsl. [lonsitue 06 5 | | bubnmnorexka HOK

' OCHOBAaHUSX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIaCChI 1 1 1 bubmuorexa [JOK

' HEOPTaHWYECKUX COETMHEHMUIM https://m.edsoo.ru/7f41837¢c

Hroro no paszneny 30

Pasznen 3. Ilepuoanuecknii 3axoH u Ilepuoguueckas cucrema xummuueckux 3jemMeHToB /. U. MenneneeBa. CTpoenne aToMoB.

Xumuueckasi cBsizb. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHbIE pPeaKkuuu




[Tepuoanueckuii 3aKOH U
Ilepnonnueckas cucrema

bu6nmmoreka [IOK

3.1 7
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/7t41837¢c
Mennene-eBa. CTpoeHue atoma
XUMHUYECKAS CBI3b.
3.2 OKUCIUTEIBHO- 8 bubnmorexa IOK
' https://m.edsoo.ru/7f41837c
BOCCTaHOBUTEJILHBIE PEAKIIUU
bu6nmmoreka [IOK
J4! 15
TOTO Mo pasaey https://m.edsoo.ru/7f41837¢c
PesepBHOE BpeMms 3 bubmorexa LOK
p p https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63

I[TPOTPAMME




9 KUIIACC

KosauyectBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudpossbie)
Ne i/ KourpoJusbnbie | IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3znes 1. BemecTBo 1 XUuMHUYeCKHe peakuuu
11 [ToBTOpenue u yrirydiieHre 3HaHUN 5 | bubnnoreka [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX 4 bubnnoreka [HOK
' peakuuin https://m.edsoo.ru/7f41a636
13 DNEKTPOIUTUYECKAS AUCCOIUAITHS. g 1 1 bubnunoreka [JOK
' XUMHYECKUE PEAKIINU B pACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M X cOeIMHEHHS
)1 OO11ast xapaKTepUCTHKA XUMUYECKHX 4 | bubnuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepruCcTHKa XUMUYECKUX
2.2 3J'IeMeHTO]f VIApr ninbl. Cepa u eé 6 bubmmorexa [OK
' PR TP https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO6m1ast XxapakTepruCTUKa XUMUYECKHIX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u ux 7 1 bubmmorexa [OK
' PYTHEL ’ P https://m.edsoo.ru/7f41a636
COEUHEHUS
O6mas xapakTepucTUKa XUMHUYECKIX
2.4 anemeHToB [VA-rpynmel. Yriaepon u 8 1 2 bubmorexa HOK
' ) PYIHBL. S TIACPOA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS




Uroro no pazneny

25

Paznen 3. MeTaJUIbI M MX COeAUHEHUS

N bubnmoreka [JOK
3.1 Obmme cEolicTBa METAILIOB 4 https://m.edsoo.ru/7f41a636
. bu6mmoreka [IOK
3.2 Baxueiiniie MeTaibl 1 UX COSIUHEHUS 16 hitps://m.edsoo.ru/7f412636
Hroro no pazneny 20
Paznen 4. Xumus u okpykaiomias cpeaa
4.1 BemecTBa 1 MaTepHalibl B JKU3HH YEJI0BEKA 3 bubmmnorera [TOK
' B p https:/m.edsoo.ru/7f41a636
Hroro no pazneny 3
p 3 bubmuorexa [JOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBHIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68







IHOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Kontpoabubie | IlpakTHueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
| [Ipeamer xumun. Poiap XUMHUM B )KU3HU | bubnuorexa [JOK
yeJioBeKka. 1ejia U BelmecTBa https://m.edsoo.ru/ff0d210c
bu6mmoreka [IOK
2 [TonsiTre 0 MeToAax MO3HAHUS B XUMUU 1
https://m.edsoo.ru/ff0d227¢e
[TpakTuueckas paborta Ne 1 «IIpaBuna
3 paboTHI B 1a0OPaTOPUU U IPUEMBI | bubnnoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyTI0BaHUEM
4 Yucteie BemecTBa U cMecu. CIocoObl | bu6mmoreka [JOK
paszelieHus: cMecei https://m.edsoo.ru/ff0d26ca
[TpakTiueckas pabota Ne 2
5 «1£)a3 eJeHue CI\IZeceﬁ (Ha mpumepe 1 bubmmorexa [OK
g ! (Ha npuMep hitps://m.edsoo.ru/ff0d28c8
OUYMCTKHU TTOBAPEHHOM COJIN)»
bu6mmorexa [IOK
6 ATOMBI 1 MOJIEKYJIBI 1
y https://m.edsoo.ru/ff0d2a6c¢
. XuMHUUYECKue AJI€MEHThI. 3HAKH | bu6mmorexa [IOK
(CUMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThI€ U CIOKHBIE BELIECTBA 1 bubmorexa HOK
p B https://m.edsoo.ru/ff0d2a6c¢
bubnmnoreka [JOK
9 ATOMHO-MOJIEKYJISIPHOE YUYEeHUE 1 1

https://m.edsoo.ru/ff0d2d50




3aKO0H IIOCTOSHCTBA COCTaBa BEILIECTB.

bu6mmoreka [JOK

10 X eckas (o a. BasienTHOC
M A bopmyn HTHOCTD https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHUYECKHUX JIEMEHTOB
1 OTtHocHUTeNnbHAs aTOMHAs Macca. bubmuorexa [JOK
OTtHocuTenbHasE MOJIEKYJIIpHasl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 101 XUMHYECKOTO bubmuoreka [JOK
3JICMEHTAa B COeIUHEHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bu6mmoreka [IOK
MousipHasg macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMHUYECKUE SIBJICHUS. bu6mmoreka [IOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky u ycioBus NPOTEKAHUS bubnuorexa [IOK
XAMHYECKHUX PEaKUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubnnoreka [JOK
XUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Boruncnenus KonmdecTa, Macchl
bu6mmoreka [IOK
17 BEILECTBA [10 YPABHEHUSIM XUMUYECKUX
. https://m.edsoo.ru/ff0d5708
peakumii
Knaccudukanus XuMHIECKUX peakinui
18 (coemuHeHus, pa3IoKCHHS bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHIMKIOoNeauCT. O000IIeHe U bubmmorexa [OK
’ . https://m.edsoo.ru/ff0d40c4
cucTeMaTtu3anus 3HaHUI
20 KonTponbnas pabota Nel o teme bubnnoreka [JOK
«BelecTBa 1 XUMHYECKHUE PEAKITAN https://m.edsoo.ru/ff0d4290
21 Boznyx — cmech razos. Cocras bubnnorexka [JOK




Bo3ayxa. Kucnopon — aneMeHT u
npoctoe BeuiecTBo. O30H

https://m.edsoo.ru/ff0d448e

dusnyeckue U XUMUYECKHE CBOMCTBA

22 KHCJIOpOJia (peaKIuu OKUCICHUS bubmorexa HOK
POAa tpeatt : https://m.edsoo.ru/ff0d4614
ropenue). [lonstue 06 okcumax
CrocoObI MoTy4YeHusT KUCJIOPO/ia B
23 71a00paTOPUH U TPOMBIIIIIICHHOCTH bubmorexa HOK
PATOPHIT TP ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue Kuciopoia
TennoBoii 3G PeKT XMMUIECKOI
o4 peaKIuu, MOHITHE O bu6mmoreka [IOK
TEPMOXUMUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMHUYCCKHUX PEAKIIHIX
TormumBo (HedTh, yroiab U METaH).
25 3ar HSHCI—EI/qu];OS . a, CIIOCOOBI 2:1"0 bubmorexa LHOK
p AYXa, https://m.edsoo.ru/ff0d4cda
MPEAOTBPALICHUS
[Tpaktuyeckas pabora Ne 3 mo Teme
26 «[lonmydenne u coOupaHue Kucaopoaa bubmorexa HOK
7 . P PO, https://m.edsoo.ru/ff0d4ae2
M3Yy4YEHUE €r0 CBOMUCTB»
7 Bonxopon — anemeHT u mpocToe bubnnoreka [JOK
BelecTBo. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0
)3 duznyuecknue 1 XUMUYECKHEe CBOMCTBA bubmuorexa [JOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmorexa [IOK
29 ITo € 0 KHCJIOTax u Co
FUITHE © ICHCTOTAx 1 cobx https://m.edsoo.ru/ff0d50d2
30 Crioco0sI ToTydeHust BOJAOPO/Ia B bubnuotexa [JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
a1 [TpakTnueckas padota Ne 4 o reme bubnuorexa [IOK

«[lony4yenue u coOupanue BOAOPOJa,

https://m.edsoo.ru/ff0d4{42




W3yYEHUE ETO CBOMCTB»

MoutsipHbIii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brrunciienus o0b€Ma, KOJIHYECTBA

33 BEILIECTBA r'a3a MO €ro U3BECTHOM bubmmorexa [IOK

B MY https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA I 00BEMY
BoruncieHuss 00bEMOB ra3oB 110

34 ABHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmmorexa [IOK
ypae PEAKHIH 1 hitps://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B

35 DduU3NYeCcKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [Tonsitue 00 bubmuoreka [JOK
AHAUKATOPax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HachleHHbie

bubmuorexa [JOK
37 Y HEHACBIIIEHHBIE pacTBOPHL. MaccoBas
https://m.edsoo.ru/ff0d5b40
JIOJISI BEIIECTBA B pacTBOpE
[TpakTuyeckas padora Ne 5 o Teme

18 «IIpuroroBiieHne pacTBOpOB C bubnuoreka [IOK
OonpencNEHHON MacCOBOU J10EN https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»

39 Konrtponsnas padora Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopoxn. Boga» https://m.edsoo.ru/ff0d6342
Oxkcupsl: cocTaB, KacCupUKAIIUS, bu6mmorexa [IOK

40
HOMEHKIIATypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHYECKHE CBOMCTBA

bu6mmorexa [IOK
41 KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e




OcHoBaHusI: cOCTaB, Kiaccuduxams,

bu6mmoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune u XuMHYECKHE CBOMCTBA bubnnoreka [HOK
OCHOBAaHMI https://m.edsoo.ru/ff0d67ca
m Kucnotsr: cocras, kinaccuduxarus, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [TosnydyeHnne u XxuMHu4yeCcKkue CBOWCTBA bubmumoreka [IOK
KHCJOT https://m.edsoo.ru/ffOdfee2
Conu (cpennue): HOMEHKIATypa,
46 CHOCOéBII) oI )eHI/IH XI/IMI/I‘IZ(IZ)KI/IG bubmorexa HOK
N YHACHI, https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckast padora Ne 6. Pemenue
A7 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«OCHOBHBIE KJIACCHI HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCMHEHU I
43 I'eneTnyeckas cBsI3b MKy KilaccaMu bubnnoreka [JOK
HEOPraHWYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9as50
bu6mmoreka [JOK
49 O06o01eHre 1 cucTeMaTru3aIus 3HaHUH
B 8 https://m.edsoo.ru/00ad9cb2
KonTposnsnas padora Ne3 no teme
50 "OCHOBHBIE KJIACCHI HEOPTAHUYECKUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9ela
COCTMHEHU N
[TepBbie MOMBITKH KIacCUPUKAITTN
51 XAMHYECKHX 3J€MEHTOB. [loHsiTHE O bubmorexa HOK
i https://m.edsoo.ru/00ad9ffa
TPYIIAx CXOTHBIX AJIEMEHTOB
[lepronnueckuii 3aKOH U
bu6mmnoreka [JOK
52 [lepuoanueckast cucreMa XUuMHYECKUX

anemenToB 1. . MenneneeBa

https://m.edsoo.ru/00ada52c




bubmuoreka [JOK

53 [Tepuo 0
PHOBL, TPYHITHL HOATPYIIHL https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubnmoreka [JOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CTtpoeHue AIEKTPOHHBIX 000JI0YECK
. bu6mmoreka [IOK
55 aTOMOB 3J1eMeHTOB [lepuonnyeckoii
https://m.edsoo.ru/00ada6ébc
cucremsl [. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA MO0 €T0 MOJIOKEHHUIO B bubmuoreka [JOK
ITepuonnueckon cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyeckoro 3akoHa st
57 pa3BuTUs HayKu U npaktuku. . 1. bubnuorexa [IOK
MenpeneeB — y4€HbIH, MIEIArOT U https://m.edsoo.ru/00ada96e
rpakJIaHUH
58 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnnoreka [JOK
XUMHUYECKHUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
59 Honna ecKasi CBS3
FIHAT XIMHACCIAT CBASE https://m.edsoo.ru/00adac34
60 KoBanentHas nossipHas XuMudecKkas bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBasneHTHas HenoysipHas XUMUYeCKas bubnuoreka [IOK
CBsI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CreneHb OKUCIEHUS
https://m.edsoo.ru/00adae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIC bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
64 OKHUCIUTEN U BOCCTAHOBUTEIU bubmuorexa [JOK




https://m.edsoo.ru/00adb076

65 KontponpsHas padora Ne4 mo reme | bubnuoreka [IOK
«CTtpoenue atoMa. XUMUUYECKasi CBS3b» https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O0001ICHNE U | bubnnoreka [HOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c
67 PesepBHbIil ypok. O0001ICHHE U | bubnnoreka [HOK
cucTeMaTru3anus 3HaHU https://m.edsoo.ru/00ad9cb2
68 PezepsHblil ypok. O60011eHuE U | bubnnorexa [JOK
crucTemMaTu3auus 3HaHU1 https://m.edsoo.ru/ff0d61c6
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9 KUIIACC

KouuyecTBO 4acoB DJIeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka Konrpoasbnsie | IIpakruyeckue
n/n Bcero u3ydeHus | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypcbl
[Tepuonuueckuii 3aKoH.
| [Tepuonnueckas cucrema | bubmuoreka [JOK
XUMHYECKHUX 31eMeHTOB /JI. . https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHECHUH
2 CBOMCTB XMMHYECKHUX DJICMECHTOB 1 bubmorera [JOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOIOB
3 Knaccudukanus 1 HOMEHKIATypa | bubnnorexa [HOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2
4 Bupl XuMUYeCKOM CBS3U U THITBI | bubmuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padorta Nel no teme
5 «IToBTOpeHue u yriay0neHue 3HaHU 1 1
OCHOBHBIX Pa3/IeNIOB Kypca 8 Kiacca
6 Krnaccudukanus XumMuueckux | bu6mmoreka [JOK
peaKuuii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN
bu6mmoreka [JOK
7 peakuuu. [loHsTHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TETEPOreHHBIX PEaKIMIX
[ToHsiTHE 0 XUMHYECKOM PaBHOBECHH.
bu6mmoreka [IOK
8 @DakTOpbI, BIUAIOIIKNE HA CKOPOCTh 1

XHUMHUYECKOH pCaKkuu U IMOJIOKCHUC

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




XUMHYCCKOTI'O paBHOBECUA

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 37IEKTPOIIUTUYECKON
10 nccorranuu. CHIbHBIE U ci1a0ble buGnnorexa LIOK
8 HHATHIH. https://m.edsoo.ru/00adcd68
AJIEKTPOJIUTHI
11 Hounrle ypaBHEHUS peaKIIni buGnnorexa LIOK
yp peaxl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCIOT U
. . bubnuorexa [JOK
12 OCHOBaHHI B CBETE MPEICTABICHUIA
. https://m.edsoo.ru/00add5d8
00 PJIEKTPOJUTUYECKON JUCCOIHAITTT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 IPEICTaBIEHUNA 00 bubmmorexa LHOK
peA 5 hitps://m.eds00.ru/00addsb2
AJICKTPOJUTUYECKON JTUCCOIHAITTT
14 IlonsTue o rmapoanse cojei bubmmorera [TOK
AP https://m.eds00.ru/00add9d4
s O06o011eHne U cucTeMaTU3aIus bubmmorexa [IOK
3HaHUH https://m.edsoo.ru/00addd12
ITpakTruueckas padora Ne 1.
16 «II))GH_IGHI/IC 3I<cnpe HUMEHTAJIBHBIX bubmorexa LHOK
p https://m.edsoo.ru/00addbfa
3a1au»
KonTponbnas padorta Ne2 no teme
17 «INEKTPOIUTHUECKAS TUCCOIIUALIUA bubmorexa LHOK
p A HHATHA. https://m.edsoo.ru/00addec0
XUMHUYECKHE PEAKLIUU B pACTBOPAX»
OO6m1ast XapakTeprUCTHKA TaJOTEHOB.
18 XHUMHUYECKHE CBOMCTBA HA IPUMEPE bubmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. ConsiHas KUCIIOTA, bubnnorexka [JOK




XUMHUYECKHUE CBOMCTBA, MOJIYYEHHE,
MIPUMEHEHHE

https://m.edsoo.ru/00ade104

[IpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «IlomyueHne constHOM KUCIOTHI
YHEHHE COIT ’ hitps://m.edsoo.ru/00ade348
M3y4yeHue e€ CBOMCTB»
Brruucnenus no ypaBHeHUSIM
21 XUMHUYECKUX PEAKIIUN, €CIIU ONUH U3 Bubmorexa ITOK
P ’ https://m_edsoo.ru/00ade488
peareHToB J1aH B U30bITKE
2 OO01mas xapakTepucTUKa SJIEMEHTOB bubnuorexa [JOK
VIA-rpynisl https://m.edsoo.ru/00ade64a
ATOTpOTTHBIE MOTU(UKAIIUN CEPHI.
3 Haxoxnenue cepbl 1 €€ coeuHeHU ! bu6mmoreka [IOK
B MpUpoJie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoopo/i, CTpoeHuUE, bubnuorexa [JOK
¢bu3nuecKkre U XuMHUYeCKre CBOMCTBA https://m.edsoo.ru/00ade802
Oxcunpl cepbl. CepHas KMCIIOTA,
25 ¢u3nyecKkrue 1 XUMHUYECKHE CBOMCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHWMHMYECKHUE PEAKIUH, JIEKALUE B
OCHOBE MPOMBIIIJIEHHOTO CIIoco0a
26 ITOJIyYEHUSI CEPHOU KUCIIOTHI. bubnnoreka [JOK
XHWMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpe/ibl COeAMHEHUSIMU
cepbl
7 Brruncienue MaccoBOM JTOJIH BEIXOJA bu6mmorexa [IOK
MIPOIYKTa peakuuu https://m.edsoo.ru/00adec8a
28 OO6m1ast XxapakTepruCcTHKa SJIEMEHTOB bubnmuorexa [JOK




VA-rpynmsl. A30T, pacipocTpaHEHHE
B IIpUpoze, GU3nIecKue u
XUMHUYECKHE CBOKCTBA

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

AMMuak, ero ¢puznyeckue u

29 XUMHUYECKHE CBOMCTBA, MOIYUYCHHUE U bubmorexa LOK
> OV https://m.eds00.ru/00adf004
MIPUMEHEHHE
[IpakTrueckas padota Ne 3 o Teme
30 «[Tonydenne aMMHaKa, U3ydeHHE €ro bubmmnorexa [IOK
. i - M3y https://m.edsoo.ru/00adf180
CBOMCTBY
31 A3OTHAas KUCIOTa, €€ (hu3ndecKkue u bubnuorexa [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30Banre HUTPATOB U COJIEU
aMMOHHUS B KQ4€CTBE MUHEPAIIbHBIX
32 noOpeHnil. XUMHUYECKOE bubmmorexa LHOK
yAoop ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY>KAIOIIEH Cpeibl
COEIMHEHHSIMU a30Ta
®dochop. Okxenpg pochopa (V) u
33 (poc:ll))o pHaH KI/ICJ'I((I))Ta (b(blfm(qe)cxne " bubnmorexa LIOK
p L https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOKCTBA, MOTYyYEHUE
Hcnonb3oBanue GocaToB B
34 KayecTBE MUHEPAJIbHBIX y100pEeHUH. bubnnoreka [JOK
3arpsi3HEeHUE IPUPOIHON Cpeabl https://m.edsoo.ru/00adfc20
dbocharamu
Vruepon, pacnpocTpaHeHHE B
35 pu E,Z[C gmnlt){ecxll)de U XUMHYECKUE bubmmorera [IOK
p P ’ https://m.edsoo.ru/00adfd9c
CBOJMCTBa
36 Oxkcuapl yraeposa, ux GU3ndecKue u bubnuotexa [JOK

XHUMHUYECKHUE CBOMCTBA.

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




DKosorndyeckue npoodIeMsl,
CBSA3aHHBIE ¢ OKcHIoM yrieponaa (IV)

37 VYronbHast KUCIOTA U €€ CONu bubmmorexa [TOK
https://m.edsoo.ru/00ae006c
[IpakTuyeckas padora Ne 4 o Teme

38 "IlosryyeHue yrieKucioro rasa. bubnuoreka [IOK
KauecTBeHHas peakmus Ha KapOoHaT- https://m.edsoo.ru/00ae027¢e
noH"

[TepBoHavasbHBIC TOHATHUS 00
39 OpraHNYECKUX BEIIECTBAX KaK O bubnmnorexa LIOK
P https://m.edsoo.ru/00ae054e
COEAMHEHHMSX YIJIepo/ia
40 Kpemunii u ero coequHeHust bubmmorexa LHOK
P https://m.edsoo.ru/00ae080a
[TpakTuueckas padota Ne 5. Pemenue

41 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«BaxkHeume HeMeTaUTbl U UX https://m.edsoo.ru/00ae0bf2
COCIUHEHUS»

KonTponbnas padorta Ne3 no teme
. bubnuorexa [JOK
42 «BakHeuIme HeMeTaJUTbl U UX
https://m.edsoo.ru/00ae0e18
COEIUHEHUS»
OO6m1ast XxapakTepruCTUKa XUMUUYECKHUX
3JIEMEHTOB — METAJJIOB.

13 Meramnueckas CBs3b U bu6mmoreka [IOK
MeTaInYecKas KpUCTaIInIecKast https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUE CBOMCTBA
METaJJIOB

m XUMHYECKHE CBOMCTBA METAJITIOB. bu6mmorexa [IOK

DNEKTPOXUMHUYECKUN PsiJL

https://m.edsoo.ru/00ael 156




HaIpsDKEHUN METaJuIOB

OO6mwme crmocoOb! MOTyYeHUS
meTtaiuioB. CruiaBel. Beruncienus mo

45 ABHEHUSIM XUMHUUYECKUX PEAKIIUN Bubmorexa ITOK
yp PEAKIIH, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKUT
puMecu
46 IlonsaTue o KOppPoO3UU METAIIOB bubnmorexa [IOK
PP https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 eJIo € MeTall
[Henoumsie merane! https://m.edsoo.ru/00ae14b2
43 Okcubl ¥ THAPOKCUIBI HATPUS U bubnuorexa [JOK
Kallusg https://m.edsoo.ru/00ae14b2
49 [IenouHo3eMeNbHBIC METAJIIBI — bubmuorexa [JOK
KaJIbIIMA ¥ Maroui https://m.edsoo.ru/00ael5e8
50 Baxuelinme coequHEHUS KaJIbIIH bubnnorexa LIOK
A H https://m.edsoo.ru/00ael5e8
51 O0001IeHrEe U CUCTEMATU3 AU
3HaHuHU
5 JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
YCTpaHEHHS https://m.edsoo.ru/00ac1886
ITpakTuyeckas pabora Ne 6 o Teme
53 "KEcTKoCTL BOIABI M METOJEI €€ bubmmnorexa [IOK
" A A https://m.edsoo.ru/00aelae8
YCTpaHECHHS
54 JN— bubmuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bubnuorexa [IOK

THAPOKCH]IA

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




bubmuoreka [JOK

56 XKeneso
https://m.edsoo.ru/00ae1d86
57 Oxkcuibl, TUIPOKCUIBI U COJIU XKeye3a bubnmoreka [JOK
(IT) u xxene3a (1II) https://m.edsoo.ru/00ae35e6
53 O06o001IeHne U cUCTeMaTH3aIUS
3HAHUU
[IpakTrueckas padota Ne 7. Pemenue
59 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME bubnnoreka [JOK
«BaxHeumme MeTabl 1 uX https://m.edsoo.ru/00ae3de8
COCJIUHECHHU S
Boluucnenus no ypaBHeHUSIM
XUMHUYECKUX PEAKIUi, €CIIM OJUH U3
60 peareHToB /1aH B U30bITKE WU bubnuorexa [IOK
COACPKUT pUMecH. Brruncienus https://m.edsoo.ru/00ae1750
MacCOBOM J0JIM BBIXOJa IPOIYKTa
peakiumn
61 O060061eHne U cucTeMaTH3alus
3HAHUU
KonTtponbHast padora Ne4 o reme
62 «BaxuHenme MeTauibl 1 UX
COCJIUHECHHU S
63 BemectBa u marepuassl B bu6mmoreka [JOK
MOBCEIHEBHOH KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
64 XHUMHYECKOE 3arps3HEHUE bubnnoreka [JOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00ae4270
65 Ponps xumuu B pemreHnn bubnnorexka [JOK
HKOJIOTHYECKUX MPOoOIeM https://m.edsoo.ru/00ae4270
66 Peseprubiil ypok. O60061eHIE 1 bubnmuorexa [JOK




cucTeMaTu3anusd 3HaHUU

https://m.edsoo.ru/00ae0d0Oa

67 PesepBHelil ypok. O600611eH1E 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00adb33c
68 PesepBHeIil ypok. O000IICHHE 1 | bubnmoreka [JOK
cucTeMaTu3alus 3HaHUu| https://m.edsoo.ru/00ad9cb2
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

8 kmacc «Xummsy/ I'.E.Pymsutuc, ®.I'.®enpaman; Mocka, «IIpocBemienuey,
2018

9 xmacc «Xumwmsty/ I'.E.Pymsutuc, ®@.I'.®enpaman; Mocksa, «IIpocBemenue,
2019

METOAUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

CoBpeMeHHbIE OTKpbIThIE ypoku xumuu 8-9 xkmaccet / E.IL.CruGnesa,
A.B.CkaukoB; PoctoB u//], m3garenbctBo «Dennkcey, 2002

OBOPYJIOBAHME JIJI51 ITIPOBEJJEHUST ITIPAKTUYECKUX PABOT, IEMOHCTPAILIMIA
OIIBITOB

CnpaBouHble TaONMIIBI, TUTAKATHI, HAOOPHI MOJEJIEH aTOMOB JIJIsi COCTABJICHUS
Mojieielt MoJieKyJl (1abopaTopHBIC)

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://school-collection.edu.ru

https://resh.edu.ru

https://interneturok.ru/

https://uchi.ru/

https://www.yaklass.ru/

https://oge.sdamgia.ru/

bubmuoreka [JOK https://m.edsoo.ru/
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