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INOACHUTEJIBHASA 3AIIMCKA

[TporpammMa o XMMHUHU Ha YpOBHE OCHOBHOTO 00IIer0 00pa3oBaHus COCTaBlIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOI MPOrpaMMbl OCHOBHOIO
obmero obpazoBanus, npeactaBieHHbBIX B @I'OC OO0, a Takke Ha OCHOBE ¢eaepalbHON
pabouell nmporpaMmbl BOCIIMTaHUS U C YYETOM KOHLEMLMM MPENoJaBaHus y4eOHOro mpeaMera
«Xumus» B 00pazoBaTeNnbHBIX opranuzanusix Poccuiickoit denepannu.

[IporpaMmma mo xuMHuM Ja€T MpeACTaBIEHUE O UENsIX, OOIIeld cTpareruu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYalOIIUXCS CpeICTBAaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpKAHUE, IPEIyCMAaTPUBAET PACIIPEAEIECHUE €ro M0 KilaccaM U
CTPYKTYpUPOBAHHUE I10 pa3zesiaM U TeMaM IIporpaMMbl [0 XUMUH, ONPEAEIAET KOIUUECTBEHHbIE
U KAueCTBEHHBIE XapaKTEPUCTUKU COJCPKAHUS, PEKOMEHIYEMYIO IOCJIeI0BaTeIbHOCTD
U3YYEHUS XUMUHU C Y4ETOM MEXKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSA3CH, JJOTUKU Yy4eOHOTO
nporiecca, BO3PACTHBIX 0OCOOEHHOCTEHW 00YJaroIMXcsl, ONpeAeisieT BO3MOXKHOCTH MpeaAMeTa IS
peanu3anuy TpeOOBaHUH K pe3ylbTaTaM OCBOCHHMS OCHOBHOW 0Opa3oBaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOTO OOIIETr0 00pa30BaHus, a TaKKe TpeOOBaHMI K pe3yIbTaTaM 00y4eHUsS] XUMUU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHUJOB yueOHO-IO3HABATEIbHON
JEeSITeIbHOCTH 00YUaroIMIerocs 0 OCBOCHUIO y4EOHOTO COEPIKAHMSL.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAILHOM €/IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIIOIMU BEIIECTB B MPHUPOJIE, O MYTAX
pelieHus T00albHBIX MPOOJEM YCTOMYMBOIO DPAa3BUTHS YEJIOBEYECTBA — CBHIPHEBOIA,
HHEPTEeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301acHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peanu3alliil  BO3MOXHOCTEH JJisi camMopa3BUTUS U (OPMHUPOBAHUS
KYJIbTYpBI JINYHOCTH, €€ 0011el 1 PYHKIIMOHAIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEH O0yJarommxcs,
HaBBIKOB MX  CaMOCTOSTENbHOM  yuyeOHOM  JesITeNbHOCTH,  SKCIEPUMEHTAIbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, Tak H B
MpoeCCHOHAIBHON JESATEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI I[€JIOCTHOI'O
B3IJI/1a HAa €JMHCTBO MPHUPOJIbI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAarioM B (POPMHPOBAHUU
€CTEeCTBEHHO--HAayYHON TPaMOTHOCTH 00yUaroIInuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHuE
o0ydJaronuxcs.

JlaHHble HampaBieHHUs B OOYYEHHU XMMHUU OOECHeuuBarOTCs CrenuUKON copepKaHus
y4eOHOTro TpeaMeTa, KOTOPBIM SBIISETCS MeJarornyeckd aJanTHPOBAHHBIM OTPaKeHHEM
0a30BOI HAyKH XMMHUU Ha ONPEEIEHHOM 3Tarie €€ pa3BUTHSL.

Kypc xumuum Ha ypoBHE OCHOBHOIro 001Iero o0pa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4aromKUMHUCs CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIBHBIX 3HAYMMBIX MIOHATUN OPTraHUYECKOW XUMUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMMHH c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOTO
nonxona kK e€ mizydeHuro. CopepkaHHe CKIAJbIBACTCSI U3 CHUCTEMbI MOHATHH O XMUMHYECKOM
AJIEMEHTE U BEIECTBE M CHUCTEMbI IMOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHCTEMbI
CTPYKTYpPHO OpPraHM30BaHbl 10 NPUHLUIY NOCIEAOBATEIBHOIO PAa3BUTUS 3HAHUN Ha OCHOBE
TEOPETUYECKHUX MPEJICTABICHUN Pa3HOTO YPOBHS:



— aTOMHO--MOJIEKYJIIPHOTO YUYE€HHsI KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— [lepuonnueckoro 3akona /J[. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMHH;

— YUYEHHUS O CTPOCHUU aTOMa U XUMHUYECKOU CBSI3H;

— MPE/ICTaBICHUI 00 IEKTPOIUTUIECKOM TUCCOIMALIMY BEIIECTB B PACTBOPAX.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS IIOCJIEOBATEILHO OT OJIHOTO YpPOBHSA K JpPYromy,
BBITIONHSAST (YHKIIUM OOBSICHCHHUS W TPOTHO3MPOBAHMS CBOWCTB, CTPOCHHS M BO3MOXKHOCTEH
MPaKTUYECKOr0 MPUMEHEHHUS U TOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue MpOrpaMMbl [0 XUMHUHU CIOCOOCTBYeT (OPMHUPOBAHHIO TNPEACTABICHUS O
XMMHUYECKON COCTAaBJSIOIIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LEHHOCTHOTO OTHOILIEHHUS K HAyYHOMY 3HAHHUIO U METOJIaM MO3HaHUs B Hayke. M3yueHue xumun
MPOUCXOIUT C TPHUBJICYCHHEM 3HAHWHW W3 paHee W3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 kinaccel» U «Pu3uka. 7 Kiaccy.

[Tpu u3yyeHNH XUMUU TPOUCXOAUT (POPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAYKH KaK
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON AESITEIbHOCTH YEJIOBEKa U KaK OJJHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3a/lada y4eOHOro MpeaMeTa COCTOUT B (JOPMHUPOBAHUU
CUCTEMbl XUMHYECKHX 3HAHHA — Ba)KHEHIINUX (DaKTOB, MOHSATHI, 3aKOHOB M TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, Ss3blKa HAyKH, B
NpUOOIIEHNN K HAYYHBIM METOJIaM MTO3HAHMS MPU U3yYEHUHU BEIIECTB U XUMHYECKUX PEaKIui, B
GbOpMHUpPOBAaHMM W PA3BUTUM TO3HABATEIBHBIX YMEHUW M HUX MPUMEHEHHH B Yy4eOHO-
MO3HABATENIbHON U y4eOHO-UCCIIEA0BATEIbCKON NeATeIbHOCTH, OCBOCHUH MpaBUil O€30MacHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM JKU3HH.

[Ipy m3ydyeHUM XUMUU HAa YPOBHE OCHOBHOI'O OOIIEro OoOpa3oBaHMs Ba)KHOE 3HAUYCHUE
IPUOOPETHN TaKHe LIETH, KaK:

— (opmupoBaHUE WHTEIICKTYaTbHO PA3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOPa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOATEIHbHOMY TMPUHATUIO PELIEHUH, CIOCOOHOW aJanTHpOBAThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSIM KU3HU;

— HaIpaBJIEHHOCTh OOYYEeHHs Ha CHUCTEMAaTHYecKoe MpuoOLIeHHe OOydaroluxcs K
CaMOCTOSITEIbHOW ~ TO3HABAaTECIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IIO3HAHUS,
(bopMUPYIOLIUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH;

— obecreyeHue YCIOBHM, CIIOCOOCTBYIOIIMX MPUOOPETEHHIO OOYYarOIIMMUCS OIbITa
pa3HoOOpa3HON AEATEeIbHOCTH, MO3HAHUS M CAMOIIO3HAHUS, KJIFOUEBBIX HABBIKOB (KIFOUYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢opmupoBanue oOiel GyHKIIMOHATBLHON U €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie YMEHHH OOBSICHITh M OLIEHWBAThH SBICHUS OKPYXKAIOIIETO MHpA, UCHONB3YS 3HAHUS H
OTBIT, TOJYYEHHbIE MPU M3IyYEHUH XUMHUHU, MPUMEHATh HMX TMpPU pPEUIeHHH MnpolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU I€ATEIBHOCTH;

— ¢opMHUpOBaHKE Y 00YUAIONMIUXCS TYMAaHUCTUYECKUX OTHOIIEHUM, MTOHUMAaHUS IIEHHOCTH
XUMUYECKUX 3HAHUU JJI1 BBIPAOOTKH DKOJOTHYECKH IIEIeCO00pa3HOro TMOBEJAEHUS B OBITY U
TPYJIOBOM JEATEIBHOCTH B LIENSAX COXPAHEHUsI CBOETO 3J0POBbS M OKPYXAIOLIEH MPUPOIHON
Cpelibl;

— pa3BUTHE MOTUBALMU K 00YUEHHIO, CHOCOOHOCTEHN K CAMOKOHTPOIIO M CAMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX I[EHHOCTEH, TOTOBHOCTM K OCO3HAHHOMY BBIOOpY
npodUis U HAMPaBICHHOCTH JTATbHEUIIIEro o0yueHusl.

OO01ee 4uClIO 4acoB, OTBEACHHBIX IS M3yUEHUS XUMHUHU HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJAEP/KAHUE OBYYEHUA

8 KUIACC

ITepBoHayajbHBIC XHMHYECKHE TIOHATHS

[Ipeamer xumuu. Poiib XMMHM B KM3HM 4YeJlOBeKa. XUMHUsA B cuUCTeMe Hayk. Tema u
BenlecTBa. dusnueckue CBOWCTBAa BeELIECTB. ArperarHoe coctosiHue BeulecTB. [loHsTue o
METO/ax MOo3HaHMs B XUMUU. YncThie BemecTBa U cMecu. CiocoObl pa3/ieieHusl CMecei.

ATOMBI M MOJIEKYJBl. XHMHYECKHE 3IEMEHThl. CHMBOJIBI XMMHYECKUX DIJIEMEHTOB.
IIpocTeie u Cll0KHBIE BElecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumuueckass ¢opmyna. BaleHTHOCTP aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aTOMHAas Macca. OTHOCUTENbHASI MOJIEKYIsIpHAsI
Macca. MaccoBasi 1011 XMMHYECKOIO DJIEMEHTA B COCJMHCHUH.

KomnuectBo BemectBa. Monb. MoisipHas mMacca. B3auMMoCBA3p KOJIMYECTBA, MAacChl U
quciIa CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérel mo GpopmyniaMm XUMHUYECKUX COCTUHEHUH.

®usnyeckue M XMUMHUYECKHUE SBICHUS. XHUMUYECKas peakuus U €€ MpPU3HAKU. 3aKOH
COXpPaHEHMsI Macchl BeIeCTB. XUMHUUecKue ypaBHeHus. Kiaccupukanys XuMUUECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKCnepumMenm:

3HAKOMCTBO C XMMHYECKOW IMOCYIOH, MpaBWiIaMHu pabOTHl B Ja0OpaTopuu W MpUEMAMHU
oOpamieHus ¢ 1a0opaTOpHBIM O0OpYIOBAHHUEM, HW3YYEHHE U ONHUCAHHE (PU3UUECKUX CBOWMCTB
00pa3loB HEOPraHWYECKHX BELIECTB, HaONOJeHHE (QU3UYecKuX (IUIaBJIEHHE BOCKA, TasHUE
JbJa, pacCTUPAaHUE caxapa B CTYNKE, KUIEHWE U KOHJAEHCALUs BOJbl) U XUMUYECKUX (TOpeHue
CBEUYM, MPOKAJUBAHUE MEIHOM IPOBOJIOKH, B3aMMOJCIHCTBHE MeJla C KHCJIOTOM) SIBJICHUH,
HaOJI0IeHNe U ONMCaHME MPU3HAKOB MPOTEKAHUS XMMUYECKMX peakuuil (pasjiokeHHue caxapa,
B3aUMO/IEHICTBHE CEpHON KUCIIOTHI C XJIOPUAOM Oapusi, pasioxenue ruapokcuna meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE >Kene3a ¢ pactBopoM coiu menu (II), m3ydenwe crocoOoB
paszeneHus cMeceil: C TOMOIIbI0 MarHuTa, (UIbTPOBAaHUE, BBIAPUBAHHUE, IUCTHIUISALIMS,
xpomarorpadus, NpOBEeIECHHE OYUCTKH TOBapeHHONW COJM, HaONIOJEHHEe W OIHCaHHe
pE3yJIbTaTOB IMPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE
Moiesiel MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Baxuelilue npeacraBuTe/ M HEOPraHNYeCKMX BellecTB

Boznyx — cmech razos. CocraB Bo3nyxa. Kuciopoa — 2jIeMEHT M NPOCTOE BELIECTBO.
Haxosxnenue xucnopoja B npupoje, pusnueckue 1 XMMHUYECKUe CBOWCTBA (PEeaKLUU TOPEHMS).
Oxcupnpl. Ilpumenenue xucnopoga. CrocoObl ToJydeHUs Kuciaopojga B Jjaboparopuu u
npoMbIIIeHHOCTH. KpyroBopoTr kuciopoaa B mpupoje. O30H — amnoTponHas MoAuduKanus
KHCIJIOPOJIA.

TennoBoil 3¢ ¢dexkT XUMHUECKOW peaklnuu, TEePMOXMMHUYECKHE YpaBHEHHs, 3K30- U
DHAOTEPMUYECKUE peakUMU. TOIIMBO: yrosb MW MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHne 030HOBOTO CIOsL.

Bonopon — »snemeHT u mpocroe BemecTBO. HaxoxkaeHue Bojgopona B IpHPOJE,
¢du3nueckre 1 XMMUYECKHE CBOWCTBA, IPUMEHEHHE, CIIoco0b! momydeHus. Kucinotel u conu.

MonsipHblii 00bEM ra30B. PacuéTbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cpoiicTBa BOoAbl. Boma kak pactBopurens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi 10Jsl BeUIECTBa B
pacTBope. XUMHYecKue cBoicTBa BOoAbl. OcHOBaHUA. Ponb pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopor Bojabl B mpUpoJe. 3arpsi3HEHUE MPUPOAHBIX BOJA. OXpaHa M OUYMCTKA
MPUPOJIHBIX BOJ.



Knaccugukanus Heopranmueckux coenuHeHuid. Oxcunpl. Knaccuduxanus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyrone. Homenkiarypa
OoKcHA0B. DU3NUECKUE U XUMUYECKHE CBOMCTBA OKCUIOB. [losydeHrne okCuaoB.

OcHoBanus. Knaccudukanuss ocHoBaHMii: MIETOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenkiiarypa ocHoBanuil. @uU3MYECKHE M XHUMHUYECKHE CBOMCTBAa OCHOBaHMi. llomyuyeHue
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kucior. @usndeckre U XUMUYECKHE
cBoicTBa KUCIOT. P akruBHocTn MetaimioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coneil. @uzndeckre U XMMUYECKUE cBoOWcCTBa cosie. [lomyuenue
COJIEH.

['eHeTnyeckas CBSI3b MEXAY KJIacCaMU HEOPraHUUECKHUX COCAUHEHUM.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeZeNieHUue COJep)KaHUsl KUCIOpOoJa B BO3AyXe, MOJIy4eHHEe, COOMpaHue,
pacrno3HaBaHME€ M HM3yYEHHE CBOMCTB KHUCIOpOJa, HAONIOJACHHE B3aUMOJIECHUCTBUS BEILLIECTB C
KHCJIOPOJIOM U YCIJIOBUSI BOSHUKHOBEHMS U IpPEKpAllleHUsl ropeHus (Iokapa), 03HaKOMJIEHHE C
o0Opa3liaMu OKCHUIOB M ONUCAaHUE HX CBOWCTB, MOJYy4YeHHE, COOMpaHUE, paclo3HABaHUE U
U3Yy4YeHHUE CBOWMCTB Boaopoaa (ropeHue), B3auMmojencTBue Bojopona c¢ okcuaom wmeau (II)
(BO3MOXHO HCIOJB30BaHUE BUACOMATEPUATIOB), HAOIOACHIE 00pa3IllOB BEIIECTB KOJIMYECTBOM
1 monb, uccienoBaHHE OCOOEHHOCTEM pacTBOPEHUS BELIECTB C PA3IU4YHON PACTBOPUMOCTHIO,
MPUTOTOBJICHUE PACTBOPOB C OINPEAEIEHHOM MaccOBOM JOJE€H pacTBOPEHHOTO BELIECTBA,
B3aMMOJICHCTBHE BOJABI C MeTaulaMH (HaTpueM U KajibleM) (BO3MOXHO HCIOJIb30BaHUE
BUICOMATEPHAJIOB), MCCIEAOBAaHHE OOpPA3lOB HEOPTaHMYECKHUX BEIIECTB PAa3JIMYHBIX KIIACCOB,
HAOJII0JIEHUE W3MEHEHUs OKpaCKM MHAMKATOPOB B pPAacTBOpPAx KHCIOT U LIEJIOYEH, U3ydeHHE
B3aumozeiicteus okcuga meau (II) ¢ pacTBopoMm cepHOM KHCIOTHI, KHUCIOT C MeTajlaMu,
peakuuii HeWTpaiau3aluuy, IOJIyYeHHE HEpPaCTBOPUMBIX OCHOBAHMM, BBITECHEHHE OJHOIO
MeTaJljia IpyruM U3 pacTBOpa COJIM, PELIEHHE SKCIIEPUMEHTAIIBHBIX 3aj1a4 1o TeMe «BakHelime
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Iepuoauyecknii 3axkoH u Ilepuoagnyeckass cucrema xumudeckux siemenros /. HU.
Menpneseesa. Ctpoenne aToMoB. XUMH4YeCKasi CBSI3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbBIC
peakumu

[lepBble TOMBITKH KJIACCU(PUKALNUK XUMHUECKUX 3yieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX 3JIEMEHTOB (II€JOYHbIE U IIEJTOYHO3EMENIbHBIE METAJUIbl, T'aJOT€Hbl, HHEPTHBIE Ta3bl).
DJeMEeHTBhI, KOTOpble 00pa3yIoT aM(OoTepHbIE OKCUIBI M THAPOKCUJIBI.

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema XuMHU4yeckux »dieMeHtoB J[. .
MengeneeBa. KopoTkonepuonHas u anuHHonepuojHas ¢opmel [leprogumueckoil cucTeMbl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKUH CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB NEPUOJIA U TPYIIIIBI AJIEMEHTA.

Crpoenue aromoB. CocrtaB aromHbIX saep. M3orombl. DOnektponbl. CrpoeHue
AJIIEKTPOHHBIX 000JIOYEK aTOMOB TMEPBbIX 20 XUMHUYECKHUX AJIeMEeHTOB [leproandeckoil cucTeMpl
J. W. MengeneeBa. XapakTepUCTHKa XMMHUYECKOTO JJIEMEHTAa [0 €ro IOJOKEHUIO B
Ilepuonnueckoii cucreme /1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX JIEMEHTOB, METAITMYECKUX U
HEMETAJUTMYECKUX CBOMCTB IO IpyIIaM U Mepruoam.

3nauenue [lepuonnyeckoro 3akoHa u Ilepruoanueckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIsl pa3BUTHS HayKU U npakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HEMnoJIsipHast) CBSI3b.
DNEKTPOOTPULIATEILHOCTh XUMUYECKHUX 2JIeMEHTOB. VloHHas! CBSI3b.



Crenenb  okucneHusi.  OKHCIUTENBHO--BOCCTAHOBHUTENbHBIE  peakmuu.  lIporeccsl
OKHCJICHUS U BOCCTaHOBJICHHS. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4eHHe OO0pa3loB BEIIECTB METANIOB M HEMETAIOB, B3aMMOJCHCTBHE THUIPOKCHIA
[MHKA C PacTBOPaMHU KHUCJIOT W IIEIOYCH, MPOBEICHUE OMBITOB, WLIIOCTPUPYIONUX MPUMEPHI
OKHUCJIMUTEITbHO-BOCCTAHOBUTENIBHBIX PEAKIIUH (TOPEHHE, PEAKIIUU PA3II0KECHUS, COCTUHEHHUS ).

Mesricnpeomemmnie ceasu

Peanuzamust MeXIpeIMETHBIX CBA3€H MPU M3y4YEHUU XUMHUU B § KJIacCe OCYIIECTBISETCS
yepe3 HCIONb30BaHME KaK OOIIUX €CTeCTBEHHO--HAyYHBIX TMOHSITHHA, TaK W MOHSTHIA,
SIBIISTFOIIIAXCSI CHCTEMHBIMHU TSI OT/ACTBHBIX MPEAMETOB €CTECTBCHHO--HAYYHOTO IIUKJIA.

OO0mue ecTecTBEHHO--HAy4YHBIC TOHSATHS: HAYYHBIH (DAKT, THUIIOTE3a, TEOPHUS, 3aKOH,
aHaJIW3,  CHUHTE3,  KilaccupUKanus,  MEePUOJUYHOCTb,  HAOIMIOJEHHE,  DKCIEPUMEHT,
MOJIeJTUPOBAHUE, U3MEPEHHUE, MOJICIIb, IBJICHHE.

Odusnka: Marepusi, aToM, OJJIGKTPOH, MPOTOH, HEHUTPOH, WOH, HYKJIWA, HW30TOIIbI,
pPaZMOaKTUBHOCTh, MOJIEKYJIA, JJICKTPUUYECKUN 3apsj, BEIIECTBO, TElIO0, O00BEM, arperaTHoe
COCTOSTHUE BEILECTBa, ra3, (U3WYECKUEe BETUYMHBI, €IUHUIBI U3MEPEHHUS, KOCMOC, IJIaHETHI,
3BE3061, ComHIIE.

buonorwust: porocunres, qpixanue, ouochepa.

['eorpadus: armocdepa, rtuapochepa, MHHEPAIB, TOPHBIC IOPOJIBI, ITOJIC3HBIC
HCKOMaeMble, TOIUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYECKasl peaKIus

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HU3MEHEHMHU CBOMCTB XUMHYECKHX
AIIEMEHTOB NEPBBIX TPEX MEPUOAOB, Kalus, KaJblUs U UX COEAMHEHUH B COOTBETCTBHM C
II0JIO’KEHUEM 3JIeMEHTOB B [leproandeckoli cucTeMe U CTpPOEHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XHMHYECKOH CBs3M. THIBI KPUCTAIMYECKUX PEUIETOK,
3aBUCHUMOCTh CBOMCTB BEIIECTBA OT THUIMA KPHUCTAUIMYECKOM PEMETKHM W BHJIA XUMHYECKON
CBSI3H.

Knaccugukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BEIIEeCTB. XHUMHUYECKHE CBONCTBA
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKHX COECIUHEHUH, I'eHeTHYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccudukanus XuMHUUECKUX peakuil M0 pa3IUYHbIM IpHU3HaKaM (0 YUCIy U COCTaBy
YUYacCTBYIOUIMX B peaKIUH BEUIECTB, MO TeIIOBOMY 3((deKTy, M0 H3MEHEHHIO CTeneHeil
OKHUCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHUIO KaTajau3aTopa). DK30- U
SHI0TEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKNE YPAaBHEHUSI.

[TonsTe o ckopocTH xuMudeckoil peakuuu. [loHarve 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [oHATHE O TOMOreHHBIX M TeTEepOreHHBIX peakiusx. [lonstue o
katanuze. lloHATHe o0 XuWMHUYecKOM paBHOBecMH. DakTOphl, BIMAIONIME HAa CKOPOCTh
XUMHUYECKON PEeaKIMH U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, JJEKTPOHHBIM OajaHC OKUCIUTEIbHO-
BOCCTaHOBUTENIbHONW peakiuu. CocTaBiieHHWEe YpPaBHEHUIH OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCMOIb30BaHUEM METO/1a SJIEKTPOHHOT0 OaslaHca.



Teopust 3NEKTPOIUTHUECKON TUCCOLMALUU. DJIEKTPOJIUTHI U HEIIEKTPOIUTHl. KaTHOHBI,
QHUOHBI. MexaHu3M JAHCCOLMAallMM BELIECTB C pPa3jMYHbIMM BHJaMU XMMHUYECKOH CBSI3U.
Crenenp qucconnanuu. CuiabHbIE U CIIA0bIE AIEKTPOIUTHI.

Peakiun moHHOro oOMeHa. YcloBHs IMPOTEKAHUS PEAKLMH MOHHOIO OOMEHa, IOJHbIE U
COKpallEHHbIE MOHHbIE ypaBHEHUs peakiuil. CBoMCTBa KUCIIOT, OCHOBaHUI M COJIEH B CBETE
NpEeJCTaBICHUNH 00 3JICKTPOTUTHUYECKOW aucconmanui. KadecTBeHHbIE peakIui Ha HOHBI
[TonsiThe o0 rupoIn3e Cose.

XumuuecKkuii IKcnepumenm:

O3HAKOMJICHHE C MOJENSIMU KPUCTAJUIMYECKUX PEIIETOK HEOPraHWMYeCKUX BEILECTB —
METAJUIOB M HEMeTauioB (rpadura W anmasza), CIOXKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpOB, UCCIIEIOBAaHUE NIEKTPOIIPOBOJHOCTH PACTBOPOB BEILIECTB, IpoLEcca AUCCOLMALUN
KHCJIOT, IIeno4ed M coied (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MAaTEepHalioB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX NPU3HAKK MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIACICHHE Tra3a, OOpa30BaHME BOJBI), OMbBITOB, WIIIOCTPUPYIOIIUX PUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENbHBIX peakUil (rOpeHue, peakiuH pasjokKeHUs, COEAUHEHUs),
pacrio3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAauyeCTBEHHBIX peaklUil Ha HOHBI,
pelIeHre IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapakrtepucTuka rajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTBHIX BELIECTB — TaJOrE€HOB.
XvMHYEeCKHE CBOMCTBA Ha IpHUMeEpe Xjopa (B3aUMOAEHCTBHE C METajllaMd, HEMETalslaMHu,
menogamu). Xmoposopopoxa. ConsiHas KHCIOTa, XUMHMYECKHUE CBOWCTBA, IIOJIyY€HHE,
npuMeHeHue. JlefcTBre XJiopa M XJI0pOBOIOPOa Ha OPraHu3M 4ejloBeka. BaxHelme xjiopuabt
U MX HaXO0XJIEHUE B IIPUPO/IE.

OO6mass xapakrepuctuka 3jieMeHTOB VIA-rpynmnbel. OCOOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (Qu3myecKkue CBOWCTBA IPOCTHIX BEIIECTB —
KHCJIOPO/ia U Cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHHe, (U3MYEeCKHe M XHUMHUYecKue cBoiicTBa. OKCHIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIIOTa, PU3NYECKHE U XHMMHUYECKHE CBOWCTBA
(oOmue Kak MpeACTaBUTENS Kjacca KHCIOT M coenuduueckue). XHUMHUYECKUE peakiuy,
Jekallue B OCHOBE HPOMBIIIICHHOTO croco0a MosyuyeHus: cepHoil KucnoTel. IlpumeHenue
cepHoi KucinoThl. CoM CepHOM KMCIOTHI, KAUeCTBEHHAs peaklius Ha cyiabdaT-uoH. HaxoxeHue
ceppl U €€ CoelMHEHUH B TMpHUpoae. XHUMHUECKOE 3arpsi3HEHUE OKpY’Kalolell cpenbl
COETMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsS3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
IPEIOTBPALLEHUS.

OOmast xapakTepucTuka »3JeMeHTOB VA-rpymibel. OCOOEHHOCTH CTPOEHHS AaTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEHMs. A30T, paclpocTpaHEHHE B NpUpole, (QU3MYECKHe U
XuMHuueckue cporicta. Kpyrosopot azora B npupojie. AMMUax, ero pusudeckiue 1 XuMHIecKue
CBOWCTBA, MoylyueHue u npumenenue. Conu aMMOHUs, UX (PU3NYEecKre U XMMUYECKHEe CBOMCTRa,
npuMeHeHne. KadecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYeHUE,
dusznueckue ¥ XUMHYECKHE CBOMcTBa (0OmIMe Kak TMpeACTaBUTENsl Kiacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX
ynoOpeHnit. XuMHU4ecKoe 3arpsisHeHHe OKpYXKarollel Cpeiibl COeAMHEHUSIMH a30Ta (KUCIIOTHbIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMN
docdopa, dpuznueckue u xumudeckue cpoiictBa. Okcun docdopa (V) u gochopnas kuciora,



¢u3nueckue M XUMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue ¢(ocaToB B KauecTBe
MHUHEpaJIbHBIX YI00pEHUH.

OO6mas xapakrtepuctuka 3jemMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapakTepHble CTENEHU OKHCICHMs. YTIIEpO, alUIOTPONHbIE MOAU(PHUKALIMU, PACIIPOCTPaHEHHE B
npupoze, pusnueckue 1 XuMUIecKue cBoiictBa. Ancopobuus. KpyroBoport yriepoaa B mpupo/e.
Oxcunpl yraepona, ux (U3NYecKue U XMMUYECKHE CBOWCTBA, JICHCTBHE Ha KUBBIC OPraHU3MBI,
IOJy4eHUE U IPUMEHEHue. DKOJIOrM4YecKrue npobieMbl, cBA3aHHble ¢ okcuaoM yriepoaa (IV),
TUIoTe3a I100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIN 3¢ddekr. YrompHas kuciora u eé
COJM, UX (PU3MUECKHME M XUMHMUYECKHE CBOICTBa, HOJydeHHe M npumeHeHue. KauecTBeHHas
peakuus Ha  KapOoHar-wMoHBL. ~ Vcmonmp3oBaHwe  KapOOHAaTOB B OBITY, MEIUIUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[TepBoHauanbHble MOHATHS 00 OPraHUYECKUX BEILIECTBAX KAK O COCAMHEHMSX YIiepoja
(MeTaH, 3TaH, ATWJICH, AalETWUJIEH, ATAHOJ, IJMLEPHUH, YKCycHas Kwuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojib, MPUPOAHBIA ra3, HE(PTh), MPOAYKTHl HX IMepepaboTKH
(OeH3uH), UX pOJb B OBITY U MPOMBIIUIEHHOCTH. [IoHATHE 0 OMOTOTHYECKN BaXKHBIX BEIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM ueloBeKa. MarepuaiabHOE €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COEAMHEHUI.

Kpemuuii, ero ¢@usmueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
CoenuHenns kpemHusi B mpupone. OOmmue mpencraBnenus o0 okcuae kpemuums (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTpOMTENbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. IIpobiembl
0€30MacHOr0 UCNOIb30BaHUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCEJHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTHI, IPOBEAECHUE
Ka4eCTBEHHBIX PEAaKLUN Ha XJIOPUA-UOHBI U HAOJIOJEHHUE NMPU3HAKOB MX MPOTEKAHUs, OIBITHI,
oTpakaromme (U3NIEeCKUe U XUMHUYECKHE CBOMCTBA TaJOICHOB M MX COCAMHEHHUH (BO3MOKHO
UCIIOJIb30BaHUE BUAECOMATEpUAOB), O3HAKOMJIEHHME C 0OpasliaMu XJIOpUAOB (TajJOre€HUA0B),
O3HaKOMJIEHHE ¢ oOpa3uamMu cepbl M €€ COEQUHEHUSMH (BO3MOXKHO HCIOJIb30BaHUE
BUjEOMaTepuasoB), HaOMIOleHHEe Tpolecca OOYIJMMBaHUS — caxapa O]  JeicTBUeM
KOHILEHTPUPOBAHHON CEPHOI KUCIIOTHI, U3yYeHHUE XMUMHUUYECKUX CBOMCTB pa30aBiIEHHON CEpHOMN
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMM Ha cylb(aT-uoH U HaOJIOJIeHUE NpHU3HaKa eé
NPOTEKaHUs, O3HAKOMJIEHHE C (U3MUECKUMH CBOMCTBaMHU a30Ta, ¢ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHAIIOB), 00pa3liaMu a30THHIX M POCHOPHBIX yIOOpEHHUH,
MOJIyueHUe, coOMpaHue, paclo3HaBaHWE W U3yYEHUE CBOMCTB aMMHaKa, IPOBEJCHHE
KaUeCTBEHHBIX peakUuid Ha HMOH aMMOHUsA U Qocdar-uOH M HU3YYEHHE NPU3HAKOB HX
NPOTEKaHUs, B3aUMOJICHCTBUE KOHILIEHTPUPOBAHHOM a30THOW KHMCIOTHI C MeAbI0 (BO3MOXKHO
UCIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HUE MOJeNell KPUCTAUIMYECKUX PEIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TMPOIECCOM aJCOpPOIMU PACTBOPEHHBIX BEIECTB
AKTHBUPOBAHHBIM YIJIEM M YCTPOMCTBOM MPOTHBOrasa, MojaydeHue, COOMpaHue, paclio3HaBaHUE
U M3y4YeHUE CBOWCTB YIJIEKMCIIOTO ra3a, NMPOBEJCHHWE KAaUeCTBEHHBIX pEaKlMii Ha KapOoHAT U
CHJIMKAaT-MOHBl W M3y4YeHHE NPU3HAKOB HUX MPOTEKaHMs, O3HAKOMJIEHHWE C TNPOIyKIHEH
CIWJIMKaTHOM IMPOMBINIJIEHHOCTH, PElIeHHE SKCIEpUMEHTANbHBIX 3a/ad 1no Teme «Baxnelnine
HEMETAJUIbl U UX COCTUHEHUS.

MeTanjibl M MX COeIMHEHHUSI

OOmast xXapakTepUCTHKA XHUMHYECKHUX JJIEMEHTOB — METAJZIOB HAa OCHOBAaHUU HX
nonoxkeHus B [lepuonnueckoit cucreme xumudeckux 3yemeHToB J[. 1. MenneneeBa u cTpoeHus
atoMoB. CTpoeHne MeTaioB. MeTaiauyeckas CBS3b M MeETANIMYecKas KpUCTaindecKas



pemérka. OIEKTPOXUMHUYECKUH psi HanpsokeHUM MeraioB. dusnueckue M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmmMe crnocoObl MoMy4eHuss MeTauioB. [IoHATHE O KOPPO3UU METAaIIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOoppo3uu. CruiaBsl (CTalb, YyTYH, TIOPATIOMUHUN, OpOH3a) U
WX IPUMEHEHHUE B OBITY M IIPOMBIILICHHOCTH.

[Ilenounble MeTaLIbL: NTOJIOKEHUE B [leproanyueckoil cucTeMe XUMUYECKUX AJIEMEHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI ¥ THAPOKCUIBI HATpUsl U Kanus. [Ipumenenue
[IEJIOYHBIX METAJUIOB M UX COCTUHCHHI.

[[lenoyHo3emMenbHbICE METAUIBl MarHUu W Kalblui: mosiokeHue B Ilepuoanueckoit
cucreme xumuueckux 3nemeHToB [[. M. MeHneneeBa, CTpOCHME MX aTOMOB, HaxXO0XXJICHUE B
npupozae. PU3NYECKUe U XMMUYECKHE CBOMCTBA MarHus M Kajibuud. BaxkHelue coeauHeHUs
KaJIbIHS (OKCHI, THAPOKCHU/I, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUSI.

AnmtoMunuii: nonoxkenue B llepumoamyeckoir cucteMe Xumudeckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJaeHHE B mpupoje. Ousznyuecknue U XUMHUYECKUE CBOMCTBA
amroMuHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THUIPOKCH]IA ATFOMHHHS.

Kenezo: mnonoxenue B Ilepuonnueckodt cuctemMe XuMUYeckux anemeHtoB J[. U.
MenneneeBa, CTpoeHUE aToMa, HaxoXAeHUE B mpupojae. Puznueckue 1 XuMUYECKHUE CBOMCTBA
sene3a. Okcunbl, rugpokcuasl U conu xkenesa (II) m sxemesa (III), mx cocraB, cBoiicTBa U
MOJIy4CHHE.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHHE ¢ O00pa3laMd METaUIOB M CIUIaBOB, WX (PU3UYECKUMU CBOWCTBAMH,
W3y4eHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUICOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCUJIA KaJIbIUs U HATPHUS C BOAOU (BO3MOXKHO MCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), MCCIICIOBAHUE CBOMCTB JKECTKOM BOJIBI, IpoIlecca TOPEHHUS XKene3a B
KHCIIOpoJie  (BO3MOXXKHO  HMCITOJIb30BaHHWE  BHUJCOMATEPHANIOB), IPU3HAKOB  IPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHusl, Kajblus, aIIOMUHUS, IMHKA, xene3a (I1) u xenesa
(I1I), meau (II), HaGmtoieHNE U ONMMCAaHKE MPOLECCOB OKpAIIMBAaHUS TJIAMEHM MOHAMM HATpPHS,
Kamusl U Kaiblidg (BO3MOXKHO HCIIOJNIB30BAaHHME BUAEOMATEPUAIIOB), UCCIIEOBaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCH/IA AIFOMUHUS U THIPOKCH/IA LIMHKA, PEIIEHUE SKCIEPUMEHTAIBHBIX 3a/1a4 10
TeMe «BakHeHIIne MeTajIIbl U UX COCTUHCHUS.

XuMus M OKpyKaoLas cpeaa

BemectBa 1 Marepuansl B TOBCEIHEBHOM KU3HM YeslOBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTax U
OTPABJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYKAIOMICH cpebl (MpeaeinbHas J0MyCTHMAast KOHIIEHTPAIHs
BerniecTs, gainee — [1/IK). Pons XxumMuu B penieHuu 3K0JOTHIECKUX MTPOOIeM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasioB MaTeprasoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIE MATEPUAJIBI).

Meostcnpeomemmnuwie ceasu

Peanuzanusi MexXnpeaMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
yepe3 HCIOJIb30BAaHUE KaK OOIIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaKk W TOHATHUH,
SIBJISTFOIITUX CSI CACTEMHBIMH JIJIS1 OT/ICITbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSTHS: HAay4YHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHanms, CHUHTE3, KIaccupuKanus, MEPUOIUYHOCTb, HaOJII0ICHHE, AKCIIEPUMEHT,
MOJIeTTMPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE, TAPHUKOBBIN dPPEKT, TEXHOIOTHS, MATEPHUAIIHI.

®dusnka: Marepus, aroMm, DdJEKTPOH, TNPOTOH, HEUTPOH, HOH, HYKIHWJ, HN30TOIbI,
PaIMOAKTUBHOCTh, MOJICKYJa, DJEKTPUUYECKHH 3apsij, TMPOBOJAHHUKH, TMOJYIPOBOIHUKH,



JUBJICKTPUKH, (OTOJIEMEHT, BEIIECTBO, TEJNO, 00BbEM, arperaTHOE COCTOSIHHUE BEIECTBa, Ias,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEMIETKA, CIUIaBbl, (U3UYECKHE BEIUYHHEI,
CIMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHIIE.

buosorus: ¢orocuHte3, ApixaHue, Ouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTLI, TUTATCIIbHBIC BCIICCTBA.

I'eorpadus: armocdepa, ruapocdepa, MHHEpAIbl, TOPHBIE IMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.

IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUSA

JJMYHOCTHBLIE PE3YJIBTATDI

JIMYHOCTHBIE PE3yJIbTAaThl OCBOCHHS IIPOrPaMMbl OCHOBHOTO OOIIEro 06pa3oBaHMUs
JIOCTUTAIOTCS B X0JI€ 00yYEHHs XUMHHU B €IMHCTBE y4EOHOM U BOCIIUTATEIBHON JEATEILHOCTH B
COOTBETCTBUM C  TPAJAWIMOHHBIMA  POCCHHCKAMH  COLIMOKYJIBTYPHBIMH W JYXOBHO-
HpaBCTBCHHBIMI/I INEHHOCTAMU, HpI/IHFITI)IMI/I B O6HICCTBG HpaBI/IHaMI/I nu HOpMaMI/I IIOBCACHUA U
CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS U COLMATHM3AIIUH 00yIarOIHXCSL.

JIMYHOCTHBIE PE3YJbTATHl OTPAKAIOT TOTOBHOCTH OOYYAIOUIMXCSA PYKOBOJICTBOBATHCS
CHCTEMOM MO3MTUBHBIX LIEHHOCTHBIX OPUEHTALMN M PACIIMPEHHE OIbITAa AEATEIHHOCTH Ha €é
OCHOBE, B TOM YHCJIE B YaCTH:

1) maTpHOTHYECKOr0 BOCIIUTAHHUS:

IIEHHOCTHOT'O OTHOILIEHHUSI K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY M HAyYHOMY
HACJIE/INIO, TIOHMMAHWS 3HAYCHUS XMMHYECKOW HAyKH B JKH3HH COBPEMEHHOTO OOIIECTBA,
CIIOCOOHOCTH BJIAJETh JIOCTOBEPHOM MH(OpMALUEH O TMEPEIOBBIX JOCTHIKEHUAX M OTKPBITHAX
MHUPOBON U OTEYECTBEHHOM XHMMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHMUSX 00 yCTpoicTBe
MHpa 1 00IIeCTRa,

2) rpaskIaHCKOr0 BOCIIMTAHMSA:

HpeI[CTaBJ'IeHI/Iﬂ 0 COIHaJIBbHBIX HOpMaX nu HpaBI/IHaX MECXKIJINYHOCTHBIX OTHOHICHI/Iﬁ B
KOJIJICKTHUBE, KOMMYHI/IKaTI/IBHOﬁ KOMIICTCHTHOCTHU B O6HI€CTB€HHO HOJ'IC?)HOfI,
y4eOHO-MCCIIEN0BATENBCKOM, TBOPYECKOM MW JAPYIHX BHIAX JHEATEILHOCTH, TOTOBHOCTH K
Pa3HOOOpa3HOil COBMECTHOM AESITENbHOCTH MTPU BBIOJHEHUH YueOHBIX, TO3HABATEIbHBIX 3a/1a4,
BBIMTOJTHEHUH XHMHUYECKHX OKCIIEPUMEHTOB, CO3JaHUM YYEOHBIX MPOCKTOB, CTPEMJICHHUS K
B3aUMOIIOHUMAHHUKO U B3aMMOIIOMOIIIU B HpOHCCCG 3TOI>1 y‘-Ie6HOI\/’I ACATCIIBHOCTH, TOTOBHOCTH
OIICHHUBATH CBOé IIOBCACHUC U HOCTYHKI/I CBOUX TOBapI/IHIGI\/’I C II03ulInu HpaBCTBeHHBIX n
MPABOBBIX HOPM € YIETOM OCO3HAHHMS MTOCIIEACTBHUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHPOBO33PEHUYECKHE  MPEACTABICHHS O  BEMIECTBE W  XUMHYECKOM  PEaKIWH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSl HAYKW W COCTABISIONIME OCHOBY IS
NOHUMAHHUs ~ CYINIHOCTH  HAy4YHOW  KapTUHBI ~ MHpa, [pPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPHPOIBI, B3aMMOCBS3SIX YeIOBEKa C MPUPOIHON CPEmoi, 0 posin
XUMHUU B ITO3HAHUU 3THUX SaKOHOMepHOCTeﬁ;

IIO3HABAaTCIbHBIC MOTHBBI, HaHpaBHeHHBIe Ha HOJ'Iy‘—IeHI/Ie HOBBIX 3HaHPII7] 10 XHWMHH,
HEOOXOMMBIE ISl OOBACHEHHUS HaOJMI0aeMbIX MPOIECCOB M SIBICHHUM, IMO3HABATEILHOM,
UH(GOPMAIIMOHHON U YATATENILCKOW KYJIBTYPhI, B TOM YHCJI€ HABBIKOB CAMOCTOSTEILHON pabOThI



C y4eOHBIMH TEKCTaMH, CIPABOYHOH JIHTEPATypOd, MOCTYMHBIMU TEXHHUYECKUMHU CPEACTBAMHU
WH(OPMAIIMOHHBIX TEXHOJIOTHI;

uHTEpeCc K OOyYeHHI0 M TO3HAHMIO, JIIOOO3HATEIbHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHUI0, MMPOCKTHOW M UCCIIEIOBATEIBCKOW JEATEIBHOCTH, K OCO3HAHHOMY BBIOOPY
HATPABICHHOCTH U YPOBHS OOYUYCHHS B TaTbHEHUIIIEM;

4) popMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IICHHOCTU J>KWU3HU, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO,
YCTaHOBKM Ha 3J0POBBI 00pa3 >KWU3HW, OCO3HAHHME TIOCJICACTBUNA W HENPHUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOJIEHUS AJIKOTOJs, HAPKOTHKOB, KYPEHHs), HEOOXOIUMOCTH COOIOICHUS
npaBuJl 0€30MaCHOCTH TPH OOpAlEeHHH C XHUMHYECKHMHU BEIIECTBAMH B OBITY W peallbHOM
KU3HU;

5) Tpy10BOro BOCIIUTAHUS

MHTEpEC K MPAKTUYECKOMY M3YYEHUIO Mpodeccuii u Tpyaa pa3IudHOro pojia, yBaXEHHUE K
TPpyLly U pe3ylbTaTaM TPYAOBOHW JEATECIBHOCTH, B TOM 4YHUCJIE Ha OCHOBE IPUMECHEHUS
OPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOP HWHIMBUAYAIbHOW TPACKTOPUHU
MPOJOHKEHUST 00pa3oBaHUs C YYETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHU,
OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEW, yCHEIHON Mpo(ecCHOHAIbHON JESTEIbHOCTH U
Ppa3BUTHSI HEOOXOIMMBIX YMEHUMN, TOTOBHOCTh a/IallTUPOBATHCS B IPO(ECCUOHATIBHOM Cperie;

6) 9K0JIOrH4€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKHU 11eJ1IecO00pa3HOe OTHOIIEHUE K MPUPOJEe KaK UCTOYHMKY JKU3HU Ha 3eMile,
OCHOBE €€ CYIECTBOBAaHMS, IOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obOpasza *KHU3HH,
OTBETCTBEHHOE OTHOIICHHWE K COOCTBEHHOMY (DHM3MUYECKOMY M TICHXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIO/ICHHUS MPaBUJ OE30MMacHOT0 MOBEACHUS MpU paboTe ¢ BEIIECTBAMU,
a TaK)K€ B CUTYyalUAX, YIPOKAOLIKX 30POBbIO U )KU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTHh 3HAHUS, IOJIydaeMble NPU H3YyYEHUM XUMHHM, IS PEIIEeHUs
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH MPUPOTHON CPEOH, ISl TIOBBIICHHS YPOBHS SKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHUS INTOOAIBHOTO XapaKTepa SKOJIOTMYECKUX MPoOIeM U MyTed HX perieHus
MIOCPEACTBOM METOJIOB XMMHMH, YKOJIOITMUECKOTO MBILUIEHUS, YMEHHsI PyKOBOJCTBOBATbCSI UM B
ITO3HABATEJIbHON, KOMMYHUKATUBHOMN M COLMATIbHOM MPAKTHKE.

METANPEAMETHBIE PE3YJIbTATHI

B cocrtaBe MerampenMeTHBIX pPE3YyJIbTAaTOB BBIACIAIOT 3HAYMMBIE A (OPMUPOBAHUS
MHUPOBO33PEHUS OOIIEHAYYHbIe TOHATHS (3aKOH, TEOpHUs, MPUHILMII, TUMOTe3a, (aKT, CUCTEMA,
MPOLIECC, SKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4EOHBIX
peaMeTax U MO3BOJISIIOT Ha OCHOBE 3HAHUM U3 ATHX MpeIMeTOB (hOpMUPOBATH MPEACTABIECHUE O
LIEJIOCTHOM Hay4YHOH KapTHHE MHpa, U YHHBepcallbHble yueOHbIEe IEHCTBHs (IIO3HABaTENIbHBIE,
KOMMYHHUKATHBHbIE, PETyJISTHBHBIE), KOTOpbIE OOecrednBaoT (pOpMHUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

ITo3naBaTebHbIE YHMBepPcaJbHbIe YUeOHblIe AelicTBUS

ba3osrble JJornyeckue 1eHCTBHUA:

YMEHMSI HCIOJIb30BaTh MPHUEMBI JIOTMYECKOTO MBIIUIEHUS IIPM OCBOEHUM 3HAHUMU:
pacKpblBaTh CMBICI XMMHMYECKHX TMOHSATHH (BBIACNATh MX XapaKTEpHble MpPHU3HAKHU,
yCTaHaBJIMBATh B3aMMOCBS3b C JIPYTUMH MOHSTUSIMHU), UCIOIb30BaTh MOHATHUS U1 OOBACHEHUS
OTJENbHBIX (DAaKTOB W SBJICHHH, BBIOMpAaTb OCHOBAHHS M KPUTEpPUM U KiaccuUKauu
XUMHUYECKHX BEIIECTB U XMMHUECKUX pEaKLUi, yCTaHABIUBATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U
MeXy 00BEKTaMH U3YUEHHUs, CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHIYKTUBHbIE, 1€ TyKTUBHBIE,
10 aHAJIOTHH), AeJIaTh BBIBObI U 3aKIIOUEHUS;



yYMEHHUE NMPHUMEHATH B MPOLECCe MO3HAHUS MOHATHS (IPEIMETHBIE M METalpeIMETHBIC),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, HPeoOpa3oBHIBATH IIMPOKO
MPUMEHSIEMbIE B XMMHH MOJIEIbHbIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
xumuueckass ¢GopMylia M ypaBHEHHE XUMHYECKOW peakuuh — TpU pelIeHUH YydeOHo-
MO3HABATENBHBIX 33/7a4, C Y4YETOM OSTHUX MOJCIBHBIX MPEACTABICHUN BBIBIATE U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKU H3YyYaeMbIX OOBEKTOB — XMMHYECKUX BEIIECTB H
XUMHUYECKHX PEaKIIMi, BBIIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIICACTBEHHbIE CBSI3U U
MPOTUBOPEYUS B U3y4aE€MBIX IIPOIECCAaX U SIBJICHUSIX.

Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.

YMEHHUE HMCHOJb30BATh MOCTABJICHHBIE BOIMPOCHl B KAa4eCTBE WHCTPYMEHTa IO3HAHUS, a
TaKKe B KadeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHHIA;

NpUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHHU3AlMM M MPOBEACHHUIO YYECHHYECKHX
HKCIEPUMEHTOB, YMEHHE HAOIIOIAaTh 3a XOJIOM MPOLIECCa, CAMOCTOATEIBHO IPOTHO3UPOBATH €T0
pe3yibTar, (GopMyIHpoBaTh OOOOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
WCCJIETOBAHMSI, COCTABIISATh OTUET O MPOEIaHHO padoTe.

Pabora ¢ undopmanmeii:

yMEHHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATH HH(OOPMAIHIO PA3IHIHBIX BUIOB
¥ GOpM MIPEICTABICHHS, TOTYyYaeMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAS TUTepaTypa
XUMHYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMOcOOMs, pecypchl WHTepHeTa), KpPUTHUYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMALIHUIO;

YMEHHUE IPUMEHSTH Pa3IMYHbIe METOBI U 3aIPOCHI MPH TIOUCKE U 0TOOpe MH(pOpMAIH U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JIJISl BHIIOJHEHUSI y4eOHBIX M MO3HABATEIBHBIX 33124
onpeAenéHHOr0 THIA, MPUOOPETeHHE OMbITa B OO0JACTH HUCIHOIB30BaHUS HH(MOPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIaJeHIUE KYIbTYPOH aKTUBHOTO HCIIOJIb30BAHUS PA3IUYHBIX
MIOWCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMYy MpenCcTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
apyrumu popmamu rpaduku U ©X KOMOUHALIUSAMUY;

yYMEHHUE HCIONb30BaTh M aHATU3UPOBaTh B Ipolecce y4yeOHOM M Hcclen0BaTeIbCKON
NEeSITeTbHOCTH WH(OPMAIIHIO O BIMSHUY MPOMBIIUIEHHOCTH, CETBCKOTO X03HCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOIIeH TPUPOTHON CPEJIBI.

KoMMyHuUKaTHBHBbIe YHHBepcaibHble Y4eOHbIe el cTBHA:

yYMEHHus 3aJaBaTh BOINpPOCH (B Xoje jauanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
oOcyxmaemMoll TeMmbl, (HOPMYIHPOBATH CBOM TPEIJIOKEHHUSI OTHOCHUTEIBHO BBITIOJTHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh OJyYeHHbIE Pe3yIbTaThl TO3HABATEIBHOM NEATEILHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JieJlaTh MPE3EHTALUI0 PEe3yJbTaTOB BBIIOJHEHUS XHMHUYECKOIO
JKCIIEpUMEHTa (J1a00paTOPHOTO OMBITA, JaOOpPaTOPHON pabOTHI MO MCCIECIOBAHUIO CBOMCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHUSI Y4eOHOrO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOHM IMO3HABATEIbHON U
UCCIIEIOBATEIbCKON JIEATENbHOCTH MPH PElICHHHM BO3HHUKAIOMIMX MpoOJeM Ha OCHOBE Yy4&Ta
o0LIMX HMHTEPECOB M COIJIacOBaHMS MO3UIMH (0OCyXkIeHHs, OOMEH MHEHHUSMHU, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, OTIpEICTICHHE KPUTEPUEB 10 OIICHKE KayecTBa
BBITIOJIHEHHOHN paboTHI U JApyTHE).

Pery1siTuBHBIE yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CaMOCTOSITENIEHO OMPEACTATh eI IeATeTbHOCTH, TUTAHUPOBATh, OCYIIECTBIIATS,
KOHTPOJIMPOBATh M TIPH HEOOXOJAWMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTh, BHIOMPATH



HanOonee HS(QeKkTuBHbIE CIMOCOOBI pelIeHHs Y4eOHBIX M I03HABaTEIbHBIX  3ajad,
CaMOCTOSITEJIBHO COCTABJISITh WM KOPPEKTUPOBATh IPEAJIOKEHHBIM alIrOpUTM AEHUCTBUN NpHU
BBIIOJIHEHUM 33JaHUN C yd4€TOM IIOJYy4YEHMs HOBBIX 3HAHHMH 00 M3y4aeMbIX OOBEKTax —
BEUIECTBAX U PEAKIMAX, OLICHUBATh COOTBETCTBUE IIOJIyYEHHOI'O PE3y/bTaTa 3asBJICHHOH LIEIH,
YMEHME HCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTHI, IIPEIJIaraéMble B YCIOBUU 3aJIaHUM.

INPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mnpeaMeTHBIX pe3yJabTaTOB IO OCBOCHHUIO 0053aTENbHOTO COAEPIKaHUS,
YCTQHOBJICHHOTO JaHHOM (¢exnepanbHON pabouell IMporpamMMoi, BBIIEJAIOT: OCBOEHHBIE
o0yyaroIMMUCST HayyHble 3HAHUSA, YMEHUS U CIOCOObI JeicTBUi, cnenuduueckue s
OpeIMETHOW 00acTH «XUMUS», BUIBl JIEITEILHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xoHuy oOyuenus B 8 Kiacce IpeIMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHbI

oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOLIUXCS YMEHU:

® PacKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX IOHITHM: aTOM, MOJEKYJa, XUMUYECKUN
DJIEMEHT, MPOCTOE BEIECTBO, CIOKHOE BELIECTBO, CMEChb (OAHOPOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAas aTOMHAs M MOJIEKYJISIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHas Macca, MaccoBas M0 XUMHYECKOTO
JJIEMEHTa B COCIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHCIOTa, OCHOBAaHHUE, COJIb,
AJIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIICHUSI, XUMHUECKas peaKus, Kiaaccupuxarus
peakuuii: peakliui COeAMHEHNUS, peaKLUu pa3IokKEeHUs, PEaKUU 3aMEILEHUs, PEaKIU
0o0MEeHa, 9K30- ¥ SHJIOTEPMUYECKHE PEaKIMH, TeIIOBON 3 (EeKT peakuuy, sApo aToMa,
JJIEKTPOHHBIN CJIOW aToMa, aTOMHas OpOMTa b, paguyC aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIGHTHAsl CBSI3b, MOHHASI CBSI3b, MOH, KAaTHOH, aHMOH,
pacTBOp, MaccoBasi J0JIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKs) B paCTBOPE;

® WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XHMHYECKHX HOHSITUH W NPUMEHATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIICHUN;

® CMOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY JJIi COCTaBlieHUS (GOpMyJ BEUIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIUI;

® OmpeleNsITh BaJE€HTHOCTh aTOMOB 3JIEMEHTOB B OMHApPHBIX COEIMHEHUSX, CTENEHb
OKHUCJICHHUS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAUIEKHOCTh BEHIECTB K
ONpesieIEHHOMY KJIacCy COeIUHEHMH 1o QopMynam, BHI XHUMHYECKOH CBA3M
(KOBaJIeHTHAasi U MOHHAs) B HEOPTaHMUECKUX COCTUHEHUSX;

e packpsiBathk cMbica Ilepuoguueckoro 3akona JI. . MenneneeBa: 1€eMOHCTpHUPOBATH
MOHMMAaHHE MEPUOJNYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosioxkeHuss B Ilepumonuueckoil cucreme, 3aKOHOB COXPAHEHHS MacChl BEIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;

® ONUCBHIBATh U XapakTepu3oBaTh Ta0IMuHyio ¢opMmy Ilepuonnyeckoil cucTemMsl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mmobounass moarpynna (b-rpynma)», Manble W OonblMe NEPHOABI, COOTHOCHTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XUMHUYECKUX
anemenToB J[. . MenneneeBa» ¢ 4MCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsa sjapa, oOllee YHCIO 3JIEKTPOHOB U
pacnpeieNieHle UX 10 3JIEKTPOHHBIM CIIOSIM);

e kiaccu(uUUpPOBaTh XUMHUYECKHE 3JI€MEHTHI, HEOPraHUYECKHE BEIIeCTBA, XUMUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B PEaKIMH BEIIECTB, MO TEIIOBOMY

sbdexry);



XapaKkTepu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOWCTBA BEIIECTB Pa3IMUHBIX
KJIacCOB,  TOJTBEp)KJas  ONUCAaHWE TMpPUMEpPaMH  MOJIEKYJISIPHBIX  ypaBHEHUM
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITHUA;

IIPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MPOTEKAHHSI XUMUYECKHIX MIPEBPAIICHUI B Pa3JIMYHBIX YCIOBHSIX;
BBIUHCIISTH OTHOCUTEIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MacCOBYIO
JIOJIF0 XMMUYECKOTO AJIEMEHTa 10 (hopMyJie COSMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUETHI 10 YPAaBHEHUIO XUMUYECKOM peakinu;

MPUMEHSTh OCHOBHBIC OIEPAIIUU MBICIUTEIHLHOU NEATEIBPHOCTH — aHAU3 U CHUHTE3,
cpaBHEeHHE, 0000IeHNe, CUCTEMAaTH3alUI0, KIACCU(PUKAIUIO, BBISIBICHUE MPUYUHHO-
-CIIC/ICTBEHHBIX CBSI3€H — JJI1 U3YUEHHs CBOMCTB BEIIECTB M XHMMHUYECKHX peakKlui,
€CTECTBCHHO-HAy4YHBIE  METOJbI  TO3HAaHWS  —  HAONMIOJAEHWEe,  HW3MEpEHHE,
MO/ICJIMPOBAHUE, IKCIIEPUMEHT (pealbHbIN U MBICIICHHBIN);

CIeIOBaTh MpaBWJIAM TIOJb30BAaHUS XUMHUYECKOHW TMMOCYyI0 U JabOpaTOpHBIM
00OpyIOBaHMEM, a TaKK€ MpaBWJIaM OOpaIleHHs C BEUIECTBAMH B COOTBETCTBUH C
MHCTPYKIHUSMHU IO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB IO MOTYYCHHIO
U cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (BOJOPOJA M KHUCIOPOJa), MPUTOTOBICHUIO
pacTBOPOB € ONPEAECIEHHON MAaCCOBOM JI0JIEN pacTBOPEHHOTO BEILIECTBA, MIIAHUPOBATH
¥ TIPOBOJIMTH XUMHUYECKHE SKCIICPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB IIETIOUYEH U
KHCTIOT C TIOMOIIbIO HHIUKATOPOB (JIakMmyc, peHondTanenH, METUIIOPaHK U Jpyrue).

K xoHuy oOyuenus B 9 Kjacce IpeIMETHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHbI
OTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

pPacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHX MOHATHI: XUMUYECKUM HJIIEMEHT, aTOM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEUIECTBO, CII0KHOE BEIIECTBO, BAJICHTHOCTb,
AJIEKTPOOTPHULIATEIBLHOCTh, CTENEHb OKHUCIICHUS, XUMHYECKas peaklMs, XUMUYecKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHL,
HEBJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs JUCCOLMAlMs, peakU HOHHOro OOMeHa,
KaTajau3aTop, XHMHUYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMbIE pEeaKlUu,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIE ~ PEAaKLUH,  OKHUCIHTENIb,  BOCCTAaHOBUTEIb,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, MeTaJlIM4yecKas), KpHCTasIMdyeckas pemérka, KOppo3Hs
METaJIJIOB, CIUIaBbl, CKOPOCTb XHMHYECKOM peakluu, MpeleibHO JTOIyCTHMast
koHueHrpauus [1/IK Bemecrsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U NMPUMEHSATH 3TH
MOHSTHS IIPH ONTUCAHUM BELLECTB U UX MPEBPAIICHU;

UCIIOJIb30BaTh XHMHUYECKYI0 CHMBOJIMKY JUISI COCTaBI€HMsSI (OpMyJd BEIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUN;

ONpEAeNATh BaJEHTHOCTh M CTENEHb OKUCJICHHUS XUMHUYECKHMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPHUHAJIEKHOCTh BEIIECTB K OINPEACIEHHOMY
KJIaccy COeIMHEHMH Mo (opmynam, BHJ XMMUYECKOH CBS3M (KOBaJEHTHAas, MOHHA,
METaJIJIMYecKasl) B HEOPraHMYEeCKHX COEJIMHEHHUAX, 3aps/l HOHA MO0 XHUMHYECKOH
dbopMmyre, xapakTep Cpelbl B BOJHBIX PacTBOpax HEOPraHWYECKUX COETUHEHUH, TUI
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbich [leprnoandeckoro 3akona JI. 1. MeHneneeBa u 1€eMOHCTPUPOBATh
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBl XMMMUYECKHX DJIEMEHTOB: pa3inyarh IOHATUS <«IJIaBHas mnoArpynmna (A-
rpymmna)» u «mobounas noxarpymnma (b-rpymma)», Mameie u  OOJBIIHE TIEPHOJIBI,



COOTHOCUTh OO0O3HAUEHHS, KOTOpPbIE HMEIOTCSI B TNEPHOJUYECKOW Tadiuie, C
YHUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsn siApa, 00IIee YUCIIO JIEKTPOHOB U PACTIPEIEICHUE UX 10 SJIEKTPOHHBIM CJIOSIM),
OOBACHATH OOIIME 3aKOHOMEPHOCTH B HW3MEHEHHUM CBOMCTB DJJEMEHTOB M HX
COCIMHEHUH B MpeJesiaX MajbIX MEPUOAOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
HX aTOMOB;

KJIACCU(UITUPOBATh XUMHUYECKUE AJIEMEHTHI, HEOPTaHNYECKHUE BEIIECTBA, XUMUUYECKUE
peakuuu (IO YUCIAY M COCTaBY YYacTBYIOIIMX B PEAKIMHM BEIIECTB, MO TEILIOBOMY
3 dexTy, Mo NU3MEHEHHUIO CTETICHEH OKMCIICHUSI XUMHYECKHX 2JIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBaTh) o0OIIMEe U cHenu(uyecKkrne XHUMHYECKHE CBOMCTBA
MPOCTBIX U CJIOXKHBIX BEIIECTB, MOATBEPKAasi OMMCAHUE TPUMEPAMHU MOJICKYJISAPHBIX U
MOHHBIX YPAaBHEHUM COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUSI DJICKTPOJIUTUYECKON TUCCOLUMAIIMN KUCIIOT, IIEJI0UYEeH U COJIeH,
TIOJIHBIC U COKpAIIEHHBIC YPaBHEHUS PEaKIIUii MOHHOTO OOMEHA, YpaBHEHUS PEaKIIU,
MOATBEPKJAIOMIUX  CYIIECTBOBAHUE T'€HETHYECKOM CBSI3M MEXKJY BEIIeCTBaMU
Pa3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUNA IOCPEICTBOM
COCTABJICHHS DJICKTPOHHOTO OajiaHca 3TUX PEaKInid;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAHUsI XUMUYECKUX IIPEBPALLEHUNA B PA3JINYHBIX YCIOBHUSIX;

BBIYUCIISATh OTHOCUTEJIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MaccChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOTO 3JIEMEHTa 1Mo (opMylie COSAMHEHHSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpE, MPOBOJAUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKIuu;

coOnrofaTh TMpaBuia TMOJb30BAaHHUS XMMHUYECKOW TMOCynoi u  1ab0paToOpHBIM
0o0opyIOBaHMEM, a TakKe MpaBWiia OOpalleHusi C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSIMHU T10 BBITIOJHEHUIO JIA0OPATOPHBIX XMMHYECKUX OIBITOB MO MOJIYYCHHUIO
¥ COOMPaHUIO Ta3000pa3HBIX BEIIECTB (aMMHaKa M YTIEKUCIIOTO ras3a);

MIPOBOJIUTh PEAKIIMH, TMOATBEPHKIAAIOIINE KAaUeCTBEHHBIN COCTaB Pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYTEM XJIOpHI-, OpoMHI-, WOAMI-, KapOoHaT-, (ocdart-,
CUJIMKaT-, Ccynb(dar-, TUIPOKCHI-UOHBI, KATUOHBI aMMOHHS M HOHBI H3yUYEHHBIX
METaJIOB, TPUCYTCTBYIONINE B BOJHBIX PaCTBOpPaX HEOPTAHMUECKHUX BEIIECTB;
MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENIbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHUE, O000O0IIEHNEe, CHUCTEMAaTHU3AIMI0, BBISIBICHUE MPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YYEHHUSI CBOMCTB BEHIECTB M XUMHYECKHX PEAKIHI, €CTECTBEHHO-
HayyHble METOJbl TO3HAaHUS — HaONIJEHHE, W3MEPEeHHEe, MOJECIUPOBAaHUE,
HKCIIEPUMEHT (peaibHbI U MBICTICHHBIH ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KosmmuecTBO yacos
Ne HanMeHoBaHue pa3jaeioB U TeM DJIeKTPOHHBbIE (M (ppoBHIe)
KonTposabHbie IMpakTn4yeckne
n/n MporpamMmbl Bcero o0pa3oBaTelibHbIE pecypchl
padoTsI padoThI
Paznen 1. [lepBoHayajibHble XUMHYECKHE MOHSITHS
XuMust — BakHas 001aCTh
1.1 ©CTECTBO3HAHUS U MIPAKTUICCKOM 5 2 bubmorexa [JOK
' P https://m.edsoo.ru/7f41837c
JeSITETbHOCTH YellOBEeKa
bubmuorexa LIOK
1.2 BemecTBa u XuMHYECKHE pEaKIIuu 16 1
B peart https://m.edsoo.ru/7f41837c
Uroro no pazaeny 21
Pa3zjnen 2. Baxknelilue npeacraBuTe 1 HEOPraHNYeCKUX BeleCTB
51 Boznyx. Kucnopon. [lonsrue 06 6 1 Bub6imoreka [IOK
' OKCH/1aX https://m.edsoo0.ru/7f41837¢c
Bonopoa.IlonsTue o kucnorax u But6immoreka [TOK
2.2 8 1
COJIIX https://m.edsoo.ru/7f41837c
53 Bona. Pactopsl. [Tonsitie 06 6 1 1 Bub6imoreka [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
54 OCHOBHBIE KJIACCHI HEOPTaHUIECKHUX 11 1 1 Bub6imoreka [IOK
' COEIMHEHHN https://m.edso00.ru/7f41837c
Hroro no pasueny 31

Paspnen 3. llepuoguueckuii 3axkon u Illepuoanyeckas cucrema xumuyeckux 31eMeHToB . U. MenneneeBa. CTpoeHue aToMOB. XUMUYECKAsl CBA3b.

OKHCIUTEIbHO-BOCCTAHOBHTEIbHBIE peakumuun

Ilepuoanueckuii 3aK0H 1

Ilepnoamuaeckas cuctema Bu6imoreka [IOK

3.1 7
XUMUYECKUX 35eMeHToB /1. U. https://m.edsoo0.ru/7f41837c
Mennene-eBa. CTpoeHue atoMma

3.2 Xumuaeckast CBA3b. OKUCIUTEILHO- 8 1 bubmuorexa [JOK
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BOCCTAHOBUTCJIbHBIC pCAKITNN

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

bubmuoteka LIOK

u 1
TOTO HO pasACty > https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 1 bubmmorexa LIOK
P P https://m.edsoo.ru/7f41837c

OBLIEE KOJIMYECTBO YACOB I1O 68 4 6

[MPOI'PAMME

9 KJIACC

KoumnuecTBO yacos JJIeKTPOHHbIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
Kourpoabubie  IIpakTnueckue
n/n NMPOrpamMMsl Bcero oOpa3oBaTtesibHbIE
padoThbl padoThI
pecypcbl

Paznen 1. BemecTBo U XuMHYecKHe peakuun
11 [ToBTOpeHwue u yriryOaeHue 3HaHUH 5 1 bubmmorexa [IOK

' OCHOBHBIX pa3JIeJIOB Kypca 8 Kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX 6 1 bubnuorexa LIOK

' peakiuii https://m.eds00.ru/7f41a636
13 DNEKTPOIUTUIECKAST TUCCOIIUAIIHS. 9 1 1 bubnuoreka [IOK

' XHUMHUYECKHE PEAKIIMK B paCTBOPax https://m.edsoo.ru/7f41a636

Hroro no pazneny 20

Pasnen 2. HemeTanibl u BX coeUHEHUSI
51 OOm1as xapaKTepUCTHKa XMMUYECKUX 4 1 bubmoreka [JOK

' anemeHnToB VIIA-rpynmel. ["amorens https://m.edsoo.ru/7f41a636

OOm1as XapaKTepHCTHKA XUMUYECKUX

2.2 BHG§CHTO: VIAI:)F ninel. Cepa u eé 7 1 buomiorexa LIOK

' PyRHBL L-ep https://m.edso0.ru/7f41a636

COETMHEHHUS

23 OO1m1as XxapaKTepuCTHKa XUMUYECKUX 8 1 bubmmoreka [JOK

aneMeHToB VA-rpymisl. A3ot, hochop u ux

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

O6III3$I XapaKTCPpHUCTHKA XUMUYCCKUX

bu6nmoreka [JOK
24 aneMeHT“OB IVA-rpynnsl. Yrnepon u 9 htts://m.edsoo.ru/ 7412636
KPEMHHUH M HX COeIUHCHHUS
HUroro no pazaeny 28
Pa3nen 3. MeTra/iibl M UX COeTUHEHHS
| . bubnuorexa [JOK
31 Obuge ceoficrea MeTaIoR 4 https://m.edso0.ru/7f41a636
N bubnuoreka [IOK
3.2 Bakueiinire MeTaIIbl M UX COEIUHEHMS 14 htts://m.edsoo.ru/ 7412636
Hroro no pazaeny 18
Paznen 4. Xumus u okpyzxamomas cpeaa
41 BemecTBa 1 MaTepHaibl B )KU3HH YeJIOBEKA 2 buGmnorexa IIOK
' m p https://m.edso0.ru/7f41a636
Uroro no pazaery 2
Pe3epBHOE BpeMms 0 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KosnyecTBO Yyacon DJIeKTPOHHBIE
Ne Hara nugposbie
Tema ypoka Kontpoasubie | IlpakTuyeckue
n/n Bcero H3yueHuss  o0pa3oBaTesIbHbIE
padoTsI padoTbI
pecypcsl

1 IIpenmer xumun. XvMus Kak 4acTb 1 bub6mmoreka [IOK
ecTecTBO3HaHUs. BelllecTBa U X CBOWCTBA. https://m.edso00.ru/ff0d210c

2 [ToHsaTHe 0 MeTOIaX TTO3HAHKS B XUMUU 1 bubmorexa HOK

A https://m.edsoo.ru/ff0d227e
IIpakTudaeckas padora Ne 1 «IIpremsr
3 Oe3omacHoO paboThI ¢ 000PYIOBAHUEM U 1 1 bubmorexa HOK
P Py " https://m.edsoo.ru/ff0d23dc
BeniecTBaMu. CTpOCHHE MIAMEHHU.

4 YucTsle BemecTBa U cMecH. CIocoObl 1 butmmoreka [IOK
paszeneHust cMmecei https://m.edsoo.ru/ff0d26ca
[Ipaktnueckas padota Ne 2 «Pa3znenenue

5 cMmeceil (Ha mpuMepe OYUCTKH MTOBAaPEHHOM 1 1 bubmmorexa [JOK

PHMED P https://m.edsoo.ru/ff0d28c8
COJTH)»

6 XUMHYECKHE 3JIEMEHTBI. 3HAKU (CHIMBOJIBI) 1 butmmoreka [IOK
XAMHUYECKHUX SIIEMEHTOB https://m.edsoo.ru/ff0d2be8

butmmoreka [IOK

7 A . 1

TOMBI, MOJICKYIB! H HOHBT https://m.edsoo.ru/ff0d2a6¢c
BemecTBa MONEKYISPHOTO U HEMOJICKYJISIPHO
8 crpoenns. Kpucranmnyeckne pemeTku 1 bubmorera HOK
p AP P ' https://m.edsoo.ru/ff0d2a6c
IIpocTeie 1 ClIOKHBIE BEleCTBa

9 OTHOCHUTENbHASI aTOMHAsl Macca XUMUYECKOr0 1 bubamnoreka [HOK
3JIEMEHTA. https://m.edsoo.ru/ff0d323c
3aKOoH MOCTOSIHCTBA COCTABa BEIIECTB.

10 Xumuaeckue Gopmyitel. MaIeKC 1 bubmorexa [JOK

PMYJIBL. ’ https://m.edsoo.ru/ff0d2eae
Koadduuuenr.
11 OTHOocuTENbHAs MOJIEKYJIIpHAsd Macca. 1 Bu6mmoreka [IOK
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Brraucnienust mo XumMudeckum hopmyiaam

https://m.edsoo.ru/ff0d61c6

12 MaccoBas 10711 XUMUYECKOTO DJIEMEHTA B bubaunoreka [JOK
COCIMHEHHUH https://m.edsoo.ru/ff0d350c

13 BaneHTHOCTh XMMUUYECKHUX IJIEMEHTOB. bubmoreka [JOK
Omnpenenenre BAIEHTHOCTH 10 (popMyTIaMm. https://m.edsoo.ru/00adb33c

1 CocTraBrieHne XUMHIECKHX (POPMYIT 110 bubamoreka [HOK
BAJICHTHOCTH. https://m.edsoo.ru/ff0d3al6

15 ATOMHO-MOJIEKYIIIPHOE YUCHUE buGmorexa HOK

YVIPHOS Y https://m.eds00.ru/ff0d2d50
dusnveckre 1 XUMUIECKHE SBICHHUS.

16 Xumuaeckas peaknus. [IpusHaku nporekanus bubmmorexa TIOK

p 5 P P https://m.edsoo.ru/ff0d37fa
XUMHYECKHAX PEaKInil.

17 3aKOH COXPaHEHUS MacChl BEMIECTB. bu6mmoreka [IOK
XUMHUYECKUE YpaBHEHUSA https://m.edsoo.ru/ff0d3b88
Krnaccudukaryss XaMUYeCKUX peakiiui

18 (coenuHeHws1, pa3IoKEHUs, 3aMEILCHHS brbamorexa LIOK

A P > SAMCILEHIL, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 KonnuecTso Beniectsa. Monb. MonsipHas bubanoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230

20 BrrunciieHus KoJan4ecTBa, MacChl BEIIECTBA 10 bub6mmoreka [IOK
YPABHEHUSIM XUMUUECKUX peaKui https://m.edsoo.ru/ff0d5708

21 Kontponsnas padora Nel o teme «Bemectsa bu6imoreka [IOK
U XUMHUYECKUE PEAKLINY https://m.edsoo.ru/ff0d4290

29 Boznyx — cmecs rasos. Cocras Bo3ayxa. bubmuoreka [JOK
Kucnopos — sneMeHT u mpocToe BEEeCTBO. https://m.edsoo.ru/ff0d448e
DuU3nYecKre U XUMUYECKHUE CBOMCTBA

23 KHCIOpoJia (peakul OKUCIICHUS, TOPEHHUE) Bubmmorexa LIOK

PO%a \peartt » TP ' https://m.edsoo.ru/ff0d4614
ITonsTre 06 oxcrumax
CriocoObI MOTy4eHUs KHCI0po/ia B
24 nabopaTopuu U MPOMBIIIECHHOCTH bubmmorexa LOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucnopoaa
25 IIpakTudeckas pabora Ne 3 mo Teme bubnmnoreka [JOK
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«[lomyuyenne u coOupaHue KUCIOpoa,
W3YyYEHHUE €T0 CBONCTBY»

https://m.edsoo.ru/ff0d4ae2

butmmoreka [IOK
26 O30H. A .
SOH. ATTIOTPOIITL KRCIopoAa https://m.edso0.ru/ff0d4790
TommmmBo (HedhTh, Yroib U METaH).
27 3ar HSHCI—EI/IC(I];OS . a, CIoCO0BI iro bubmmorexa [JOK
p yxa, https://m.edsoo.ru/ff0d4c4a
MPeIOTBPAIICHUS
28 Bonopoa — »neMeHT u mpocToe BEIIECTBO. butmmoreka [IOK
Haxoxnenue B mpuponae https://m.edsoo.ru/ff0d4dd0
29 duzndeckre 1 XUMHUIECKHUE CBOMCTBA butmmoreka [IOK
Bogopoaa. [Ipumenenue Bonopoaa https://m.edsoo.ru/ff0d4dd0
30 Crioco0sI TOy4YeHHst BOAOPOA B bu6mmoreka [IOK
naboparopuu https://m.edsoo.ru/ffod4dd0
[Mpaktudeckas padora Ne 4 o Teme
31 «Ilomydenne u cobupanue BOIOpPoOaa bubmorexa [JOK
Y onp HOPOAd, https://m.edsoo.ru/ff0dAf42
U3yUYCHHE €r0 CBOWCTBY
butmmoreka [IOK
2 IT
3 O O KHCTOTAx I COMX https://m.edsoo.ru/ffod50d2
.. butmmoreka [IOK
M i . A
33 OJIIPHBIN 00BEM Ta30B. 3aKOH ABOraipo htts://m.edsoo.ru/ff0d542e
BerurcieHust 00b6Ma, KOJIMYECTBA BEIICCTBA
34 rasa Io ero M3BeCTHOMY KOJHUYECTBY BElECTBA bubmorexa HOK
. Y Y Bl https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
Borurciienust 00bEMOB ra3oB 10 ypaBHEHHIO
35 €aKIIMM Ha OCHOBE 3aKOHA 00BEMHBIX bubmorexa HOK
peardt N https://m.edsoo.ru/ff0d5708
OTHOIIICHHWHU I'a30B
36 Bona: cocraB, husnueckre CBONCTBA, bu6nmoreka IJOK
HaXO0>KAEHHUE B IPUPOJIE, CIOCOOBI OUUCTKH. https://m.edsoo.ru/ff0d59e2
bu6nmoreka IJOK
37 X i
MMHHCCIHE CBOHMCTEA BOAM https://m.edsoo.ru/ff0d587a
38 Bona kak pactBopureinb. HacpllieHHbIE U bubmmnoreka [JOK

HCHACBIIICHHBIC PACTBOPHI. MaccoBas JOJIA

https://m.edsoo.ru/ff0d5b40
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BCIICCTBA B paCTBOPEC

[Ipaktryeckas padota Ne 5 o Teme

39 «[IpuroroBneHre pacTBOPOB € ONpeaeNEHHOM bubmmorexa LOK
o o .. https://m.edsoo.ru/ff0d5eba
MacCOBOH JI0JIeH paCTBOPEHHOTO BEIIECTBAY
40 IToBTOpeHme n 0000IIeHNE TIO TEME bubnunoreka [JOK
"Kucnopon", "Bogopon", "Boaa. PactBopsr". https://m.edso0.ru/00ad9cb?2
41 Kontponbnas padota Ne2 mo teme «Kucnopon. Bu6mmoreka LIOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
42 Oxcunpl: cocTa, KilaccupuKanus, bubamnoreka [HOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonyyeHue U XuMHUYECKHE CBOMCTBA
43 KHCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX bubmmorexa LOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
44 OcHOBaHUS: COCTaB, KIaccu(UKAIIHS, bubnmoreka IJOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
45 Ilonydenune u XMMHYECKHE CBONCTBA bubanoreka [HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
46 Kucnorsi: cocras, kiaccudukanms, Bubnunorexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
47 ITony4yenue U XuMUYECKHE CBOMCTBA KUCIIOT bubmorexa LOK
https://m.edsoo.ru/ff0dfee2
48 Conu (cpeqHue): HOMEHKIATypa, CIIoCOObI bu6imoreka [IOK
MOJTy4EHUs], XUMUUECKHE CBOWCTBA https://m.edso00.ru/00ad9474
49 I'enernyeckas cBsI3b MEXIY KlaccaMu bu6mmotexa [{OK
HEOPraHUYECKUX COEJTUMHEHUI https://m.edsoo.ru/00ad9a50
IIpakTuueckas pabora Ne 6. Perenue
50 SKCIEPUMEHTAJIBHBIX 33/]1a4 110 TEME butmmoreka [IOK
«OCHOBHBIC KJIACCH HEOPTAHUYECKIX https://m.edsoo.ru/00ad9b7c
COEIIHEHUIN
51 O0001IeHNE U crCTeMaTH3aIVsI 3HAHHI. bubnmnoreka [JOK
pelleHne IpakTUIEeCKUX 3a1ay. https://m.edsoo.ru/00ad9ch2
52 KonTponbhas pabota Ne3 o Teme "OCHOBHBIC bubnmnoreka [JOK
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KJIaCChl HEOPTAaHUUECKUX COCTMHECHUN"

HepBLIG ITOIIBITKH KﬂaCCI/I(bI/IKaIII/II/I

https://m.edsoo.ru/00ad9ela

53 XHUMHUYECKHX dJIEMEHTOB. [ToHarne o rpymmax bubmmorexa TIOK
’ py https://m.edsoo.ru/00ad9ffa
CXOJHBIX JIEMEHTOB
Tlepuonuueckuit 3akoH u [lepuoanueckas
54 crucTeMa XMMHYecKux diaemeHToB . 1 bubmmorexa TIOK
T https://m.edsoo.ru/00ada52c
Menneneena
55 Tlepuoasl, rpymIbl, TOATPYIIIIEI bubnmorexa [IOK
PHOJIBL, TPYIIIBL, HOATPYI https://m.edsoo.ru/00ada52c
56 Crpoenue atomMoB. CocTaB aTOMHBIX sIIEP. bubmmoreka [HOK
H3oTorms! https://m.edsoo.ru/00ada342
CrpoeHue 3JeKTPOHHBIX 000JI0YEK AaTOMOB
57 anemenToB [lepuoauueckoii cucremsr 1. U bubmorexa [JOK
p o https://m.edsoo.ru/00ada6bc
Menneneena
XapakTepuCcTHKa XUMUYECKOTO DIIEMEHTA T10
N bubnuotexa [IOK
58 ero noyioxkeHuto B [leproandeckoit cucreme
https://m.edsoo.ru/00ada824
M. . MenneneeBa
3nauenue [lepronuueckoro 3aKoHa st
59 a3BUTHS HAYKH W NpakTuku. [[. bubmorexa HOK
P Vi i Tipar AR https://m.edsoo.ru/00ada9d6e
MenpeneeB — y4€HbIH, IEAAror U rpakJaHuH
60 DIEeKTPOOTPHUIIATEIIBHOCTH ATOMOB bubmuotexa [{OK
XUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6nmoreka IJOK
61 HMonnag xumu4yeckas CBsA3b
https://m.edsoo.ru/00adac34
62 KoBanenrtHas nojagapHas XUMHYECKas CBA3b bubmorexa LOK
P https://m.edsoo.ru/00adaab8
63 KoBanentHnast HenoysipHas XUMHUYECKasl CBI3b bubmorexa LOK
P https://m.edsoo.ru/00adaab9
butmmoreka [IOK
64 CreneHp OKUCIIEHUS
https://m.edsoo.ru/00adae28
65 OKHCIUTETHbHO-BOCCTAHOBUTEIBHBIC PEAKIUU. bubanoreka [HOK

OKHUCITUTETN-BOCCTAHOBUTEITH.

https://m.edso0.ru/00adb076



https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

66 O6o06matonuii ypok mo temam " Xumudeckas 1 butmuoreka [IOK
cBsi3b. CTpoeHue BemiecTsa." https://m.edso0.ru/00adb076
67 Kontponbnas padota Ne4 mo teme «CtpoeHue 1 1 bub6mmoreka [IOK
aToMa. XMMHYECKas CBA3b» https://m.edsoo.ru/00adb486
bubmmoreka [JOK
68 00606 H. 1
ODIHICHHE 1 CHETCMATHIAMIIA SHAHIH https://m.edsoo.ru/ff0d40c4
OBIIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 6
9 KJIACC
KoumuecTBO yacos DJleKTPOHHbIE
Ne Hara undposbie
Tema ypoxka Kontpoabusie | IIpakTuyeckune
n/n Bceero u3ydyeHusi ~ o0pa3oBaTe/ibHbIE
padoThbl padoThI
pecypcsl
[Tepuoanueckuii 3axoH. [lepuoanueckas
1 cucTeMa XuMmudeckux anemeHToB 1. U 1 brbimorexa LIOK
T https://m.edsoo.ru/00adb59e
MeneneeBa
3aKOHOMEPHOCTH B U3MEHEHHUH CBOMCTB
2 XUMHUYECKHUX DJIEMEHTOB IIEPBBIX TPEX 1 buGmorexa HOK
P P https://m.eds00.ru/00adb6b6
MIEPHO/IOB
3 Knaccudukanust 1 HoMeHKIaTypa 1 Bub6immoreka [IOK
HEOPTaHWYECKUX BEMIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XuMu4eckon CBSI3U U TUITBI 1 bubmuoreka [IOK
KPUCTaJUIMYECKHUX PEIIETOK https://m.edsoo.ru/00adbac6
Kontposbnas padota Nel mo teme
5 «IloBTOpeHue u yriayoneHue 3HaHUN 1 1
OCHOBHBIX Pa3/IeNioB Kypca 8 Kiaccay
6 Knaccudukaius XuMUIeCKUX peakiini 1mo 1 bubanoreka [HOK

PAa3JIMYHBIM IIPU3HAKAM. OKHCIIHTEIBLHO-

https://m.edsoo.ru/00adbch0
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BOCCTAHOBUTCJIbHBIC pCAKIINN

7 CocrapneHue OKUCIUTEIBHO- bubaunoreka [JOK
BOCCTAaHOBUTEJIBHBIX PEaKLUH. https://m.edsoo.ru/00adcade
8 TemnoBoit 3PPEKT XUMUUECKUX PEAKLINH. bub6mmoreka [IOK
Pacuérer no TXY https://m.edsoo.ru/00ad9ch?2
9 [ToHsITHE O CKOPOCTH XUMHUUECKOMN peaKIuu. bubmorexa [JOK
https://m.edsoo.ru/00adbe9a
IIpakTudeckas padora Ne 1. «3yueHue
10 BIIMSIHUSI YCIIOBUM MPOBEACHUS XUMUUECKOH bubmmorexa LOK
| https://m.edsoo.ru/00addbfa
peakiuu Ha ee CKOpoCTh'.
11 OO0paTuMble 1 HEOOPATHMBIC PEAKITHH. bubmmoreka [HOK
TIoHsATHE O XUMHUYECKOM PABHOBECHH. https://m.edsoo.ru/00adc28c
12 CymHOCTH Ipolecca dIeKTPOIUTHISCKON bu6mmoreka [IOK
JUCCOLMAlIH https://m.edsoo.ru/00adcd68
13 XuMHUYECKHEe CBOMCTBA KUCIIOT, OCHOBAHUM H bubmunorexa LIOK
coneii B ceete TO/] https://m.edsoo.ru/00add5d8
14 Cnalbie U CUIIBHBIC ICKTPOIUTHL. CTEIeHb bubmmoreka [HOK
JYCCOLIMAlIHA https://m.edsoo.ru/00add8b2
15 Peaknyn nOHHOTO OOMEHA U YCIIOBUS HX bub6mmoreka [IOK
[IPOTEKAHUSA https://m.edsoo.ru/00add448
16 CocraBieHue ypaBHeHUH HOHHOTO 0OMeHa bubmmorexa LIOK
https://m.edsoo.ru/00addd12
. bubmuoreka [IOK
17 Honsrite o ruzpomse coneit https://m.edsoo.ru/00add9d4
IIpakTudeckas padora Ne 2. Permenne
18 JKCTIEPUMEHTAILHBIX 33]1a4 110 TEME bubamnoreka [HOK
"CBOMCTBA KHCJIOT, OCHOBAHUH U COJIEH KaK https://m.edsoo.ru/00aelae8
3JIEKTPOJIUTORB"
O000I11IeHNe ¥ CUCTEeMATH3alUs 3HAHUA. bubmuoreka [IOK
19
Pemenne npakTudeckux 3aaad https://m.edsoo.ru/00adb33c
20 Kontposbaas padota Ne2 o teme bubnmnoreka [JOK

((SJ'IGKTpOJ'II/ITI/I‘{eCKaSI Jucconuanus.

https://m.edsoo.ru/00addecQ
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XumMudeckue PCaKnur B paCTBOPAX»

21 OO011ast XapaKTePUCTHKA TaIOTCHOB. bubaunoreka [JOK
XUMHYECKUE CBOKCTBA XJIOpA. https://m.edsoo.ru/00addfe2
Xnoposoaopoa. ComsiHast KHCIOTa,

22 XI/IMII/)I‘ICCKI/IS CBOMCTBA, IOJYYCHHE bubmorexa [JOK

’ v ’ https://m.edsoo.ru/00ade104
MPUMEHCHUE
Boruucnenus no ypaBHeHUSAM XUMHYECKUX

23 €aKIIMi, €CJIM OJMH U3 PEarcHTOB JaH B bubmorexa [JOK
peaidin, A P A https://m.edso0.ru/00ade488
HN30BITKE

24 [Ipaktryeckas padota Ne 3 o Teme Bu6mmoreka [IOK
«ConstHast KUCIOTA, U3YYCHHUE €€ CBONCTBY» https://m.edsoo.ru/00ade348
OO01mas XxapakTepUCTHKA 3JIEeMEHTOB VIA-

bubmunorexa LIOK
25 rpynmnsl. [lonoxenne Kuciopoaa u ceprl B
https://m.edsoo.ru/00ade64a
I[CX0.
ANNOTpOMNHbIC MOJU(PHUKAIIUK CEPHI.
26 Haxomp SHHUE Cepbl nq::é coe I/IHeII){I/Iﬁ B bubmorexa [JOK
A P v}l https://m.edsoo.ru/00ade64a
npupoje. XUMUYECKUE CBOMCTBA CEPbI
butmmoreka [IOK
27 C .C .
epoBonopot. Cymbpuet https://m.edsoo.ru/00ade802

28 Oxcuna cepsl (IV). Ceprucras kucnora u ee bubmmoreka [HOK
conu https://m.edsoo.ru/00ael15e8

butmmoreka [IOK

29 o VI). C

Ken cepet (VI). Cepras kncnora u ee comm https://m.edsoo.ru/00adea28

30 Brruncienne MaccoBoi 10J1M BBIXO/a bu6nmoreka IJOK
NIPOAYKTA PEAKLIUU https://m.edsoo.ru/00adec8a
[paktndeckas padota Ne 4. Pemenue

31 SKCIIEPUMEHTAIBHBIX 33j1a4 10 TEME bubmmorexa [JOK

P https://m.edsoo.ru/00ae0bf2
«Kwucnopon u cepa»
OO0miast xapakTepHCTHKA SIEMEHTOB V A-
32 rpymimbl. A30T, pacCIpOCTPaHCHHUE B IPUPO/IC bubmorexa [JOK
Py ) » Pacpoctp . PHPOAE, https://m.edsoo.ru/00adeea6
(hu3MUecKre U XUMHYECKUE CBONCTBA
33 AMMUaK, ero GU3NIECKUe U XUMUICCKHE bubnmnoreka [JOK
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CBOfICTBa, MOJIy4YCHUC U IMTPUMCHCHUC

https://m.edsoo.ru/00adf004
bubmuoreka [IOK

34 oM aMMOHIHS. https://m.edsoo.ru/00adec8a
IIpaktraeckas padora Ne 5 o Teme

35 «[lomyuenne aMmMuaKa, U3yueHHe ero bubmorexa LOK

i} https://m.edsoo.ru/00adf180
CBOICTB»

36 A3oTHas KUCIOTa, e€ Ppu3ndeckre u bubmmoreka [HOK
XUMUYECKHUE CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp3oBaHne HUTPATOB U COJICH aMMOHUS

37 B KaYECTBE MUHEPAJIbHBIX YIOOPEHUIA. bubmmoreka [HOK
XUMHUUECKOE 3arpsi3HEHUE OKPY KaAOLIEH https://m.eds00.ru/00adf518
CpeJibl COeTMHEHUSIMH a30Ta

38 ®ocdop. Ero coiicTBa. Amotponus Bu6mmoreka [IOK
thocdopa. https://m.edsoo.ru/00adfc20

39 Oxcup gocdopa (V). DocdopHast kucmora u bu6mmoreka [IOK
ee coin. PocopHbie ynoOpeHws. https://m.edsoo.ru/00adf68a

40 Yriepon, pacipocTpaHEHUE B IPUPOJE, bubanoreka LIOK
(huzrUecKre ¥ XUMHYECKUE CBONCTRA https://m.edsoo.ru/00adfd9c
Oxcupl yriepoja, ux Gpusnueckue u

41 XHMHYECKHUE CBOMCTBA. DKOJIOTHUYECKUE butmmoreka [IOK
MPOOJIEMBI, CBA3aHHBIC C OKCHJIOM YTJIepo/ia https://m.edsoo.ru/00adfebe
(v)

i bubmuoreka [IOK

42 Yroupiias KHCIOTa i € coli https://m.edso00.ru/00ae006¢
[pakTrdeckas padota Ne 6 o Teme

43 "IlosnydeHue yriekucnoro rasa. Bubmmorexa LIOK

https://m.edsoo.ru/00ae027e
KauectBennas peakius Ha KapOoHAT-HOH"

44 [lepBoHayanpHBIE TOHATHS 00 OPTAaHUYECKUX bu6mmotexa [{OK

BEILIECTBAX KaK O COEIMHEHUSIX YIJIEpo/ia https://m.edsoo.ru/00ae054e
. bubmmoreka [JOK

45 Kpentuii. Oxena kpemns (IV). https://m.edso0.ru/00ae080a
46 Kpemamnesas kucnora u ee comu. CTEKII0. bubmmoreka [JOK
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Ilemenr. https://m.edsoo.ru/00ae4270

47 O0001IIeHNE M CUCTEMATH3alUs 3HAHUH 110 bubaunoreka [JOK
teme "Hemerammsr" https://m.edsoo.ru/00ae0dOa

48 Kontponbnas padota Ne3 mo teme bub6mmoreka [IOK
«Baxueiye HeMeTauIbl U X COCIUHEHUSD) https://m.edsoo.ru/00ae0el18
OO6mmas xapaKTepUCTHKA XHMHIECKIX

49 3JIEMEHTOB — METAJIOB. MeTaminyeckas bubnunoreka [JOK
CBSI3b U METAJUIMYECKAs KPUCTAIIMYECKas https://m.edsoo.ru/00ae103e
peméTka. dusnueckue cBOMCTBA METAIIIOB
XUMHUUECKHE CBOMCTBA METAJLIOB.

50 DNEKTPOXUMHUYECKUH Psill HANIPSDKEHUN bubmmorexa LOK

https://m.edsoo.ru/00ae1156
METaJIJIOB
O06mue crocoObI TOTYyYSHHSI METAJIOB.

51 CmiaBel. BeraucneHus mo ypaBHEHUSIM bubanoreka [JOK
XMMHUYECKUX PEaKLIUii, €CI OJUH U3 https://m.edsoo.ru/00ae1156
pEeareHToB CONEPKUT MPUMECH

52 [ToHsiTHe O KOPPO3UU METAILJIOB bubmorexa [JOK

https://m.edsoo.ru/00ael1278
butmmoreka [IOK

53 [l{enoubre MeTaIbI https://m.edsoo.ru/00ae14b2

54 OKcuUIBI ¥ TUAPOKCUIBI HATPUS U KAJTHS bubmorexa LOK

https://m.edsoo.ru/00ae14b2

55 [IlemrouHO3eMENbHBIE METAIIIBI — KAJIBITUH U bubnmnoreka [HOK
MarHui https://m.edsoo.ru/00ael15e8

i i bubamnoreka [HOK
56 JKEcTKOCTh BOIBI U CITOCOORI €€ yCTpaHEeHUS https://m.edsoo.ru/00ae1886
57 Pemienue npakTuyeckux 3agad
N bubnmnoreka [HOK

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

59 AmdoTepHbIC CBOHCTBA OKCHIA U bubnmnoreka [JOK
TUAPOKCUIA ATTFOMUHUS. https://m.edsoo.ru/00aelc64

60 XKenezo bubmmnoreka [JOK
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OKcuapl, THAPOKCUIBI B conn kene3a (I1) u

bubmmoreka [JOK

o1 kenesa (I11) 1 https://m.edsoo.ru/00ae35e6
62 O06001menne 1 cUCTeMaTH3alus 3HAHUH 110 1
Teme "MeTansr"
[Ipaktryeckas padota Ne 7. Pemenue
63 9KCIIEPUMEHTAIBHBIX 3a7a4 10 TEME 1 bubmorexa [JOK
. https://m.edsoo.ru/00ae3de8
«BakHele METaITBI U UX COSAMHCHUSD)
BbruncieHus 1Mo ypaBHEHUSAM XUMUYECKUX
€aKLMi, eCIM OIH U3 PEareHToB J1aH B
64 I:136I>1T1<e WA coz[epn(nTI:IpHMecn. 1 bubmmorexa LOK
. https://m.edso00.ru/00ae1750
Brruucnenust MaccoBO# JOH BBIXOa
MPOAYKTA PEaKIIHN
65 O06001IeHne 1 CUCTeMaTH3allns 3HAHUH 110 1
teme "MeTaisr"
66 Kontponbnas padota Ne4 o teme 1
«BaxkHennme MeTaljibl 1 X COSIMHECHUS)
67 BemiecTBa u MaTepuasl B IOBCEHEBHOM 1 Bbubnunorexa [JOK
>KU3HU Y€JI0BEKa https://m.edsoo.ru/00ae3f50
68 XUMHUUECKOE 3arpsi3HEHUE OKPY KaroLen 1 bu6imoreka [IOK
cpenbl https://m.edso0.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.I'., AkimonepHoe obmiectBo «M31aTenbcTBO
«IIpocsemeHue»
» Xumus, 9 knace/ Pymsutuc I'.E., ®enpaman @.1°., AkuronepHoe o6miecTBo «M3mareascTBo

((HpOCBeH_IeHI/Ie»

METOAUYECKHE MATEPHUAJIBI IJI51 YYUTEJIA

H.H. I'apa "Xumus" ypoku B 8-9 kinacce, AO "IIpocsemenne"

IToypounsie pa3paboTku ypokoB xumu, tuHus YMK Pynsutuc I'.E. 6a3oBslit ypoBeHs, AO
"[IpocBenienue"

M.A.Psa6oBa, ¥Y.FO.Hesckas, P.B.JInnako «Tectbl mo xumuu 8-9 kiacey, - M.: Dk3amen, 2019r.

A.M. Panenkuii "KontponsHbie paboTsl o xumun B 8-9 knaccax" M. "IIpocsemenue"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubnuoteka L{OK https://myschool.edu.ru/
http://www.chemnet.ru I'azeta «Xumus» komnekuust LIOP: http://him.1september.ru Ennnas

[IpenMeTHast KOJIEKIUA «XAMUSD)
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