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INOACHUTEJIbBHAS 3AIINCKA

[TporpammMa o XMMHUK Ha YpOBHE OCHOBHOTO 00IIeTr0 00pa3oBaHus COCTaBIIEHA HA OCHOBE
TpeOOBaHUIl K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeNbHOM IPOrpaMMbl OCHOBHOI'O
obmero obpa3oBanus, npeactaBieHHbBIX B @I'OC OOO, a Takke Ha OCHOBE (enepaibHOM
paboueii mporpaMmbl BOCIIUTAHUS U C YUETOM KOHUENIMH MpPEernojaBaHus y4eOHOTO IMpeaMera
«Xumus» B 00pazoBaTeNbHBIX opranu3anusix Poccuiickoit denepannu.

[IporpaMmma mo xuMmHuM Ja€T MPEACTABICHUE O IIENAX, OOImeld cTpaTteruu OOydeHUs,
BOCIIUTAHUS W Pa3BUTHS OOYYaIOIIUXCS CpEACTBAMHM Y4eOHOro MpeaMeTa, YCTaHaBIMBAET
o0s3aTenpHOE MPEIMETHOE Coepx aHue, IpeIycMaTpUBaeT paclpeaesieHue ero mo Kiaccam u
CTPYKTYpUPOBAHHUE T10 pa3fiesiaM U TEMaM IporpamMMbl 110 XUMHH, OIPEIEISIET KOJINYECTBEHHbIE
U KaueCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUS, PEKOMEHAYEMYIO IOCJIE0BATEIbHOCTD
U3YYEHUS XUMHUU C y4ETOM MEKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, JIOTUKH Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroluXxcs, onpeAessieT BO3MOXKHOCTU MpeaAMeTa s
peanu3anuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHMSI OCHOBHOW 00Opa30BaTENIbHOM MporpamMMbl Ha
YPOBHE OCHOBHOT'O OOIIEr0 00pa30BaHus, a TakKe TpeOOBaHUM K pe3ybTaTaM 00y4eHHs] XUMUU
HA YpOBHE I1eJieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHON
JESTENIbHOCTH 00YYaroIIerocs 1o OCBOCHUIO Y4EOHOTO COJIep>KaHusl.

3HaHUE XUMHUH CITY)KHUT OCHOBOH [T (POPMUPOBAHUS MUPOBO33PEHHSI 00YJaIOLIETOCs, €T0
NPEICTaBICHUN O MAaTePHAILHOM €IMHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMHUPYEMbIE XUMHUECH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 IBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHuss riI00albHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS YEIOBEYECTBA — CBHIPHEBOIA,
HHEPTeTUYECKOM, MUILEBON U KOJIOTUIECKON 0€301MacHOCTH, MPOOIIeM 31paBOOXPAHEHUSI.

N3ydenue xumuu:

CIIOCOOCTBYET peanu3alliid BO3MOXKHOCTEH s caMopa3BUTUS U (POPMHUPOBAHUS
KYJIBTYpBI JINYHOCTH, €€ 00111el 1 PYHKIIMOHAIBHON TPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUICHNUS U TBOPUECKUX CIIOCOOHOCTEN O0yJarommxcs,
HaBBIKOB ~ MX  CaMOCTOSITENIbHOM  y4eOHOM  NeATeNbHOCTH,  OKCIEPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHMH, HEOOXOAMMBIX KaK B IIOBCEJHEBHOM KHM3HM, TaK M B
npodecCHOHATBHOM 1A TeNbHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYyYHOIO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3IJIS1a HA €JUHCTBO MPUPO/BI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM ATArloM B (POPMHUPOBAHUU
€CTEeCTBEHHO-HAYYHOU IPaMOTHOCTH 00YYaIOLINXCS;

crocoOCTBYeT (OPMUPOBAHHIO IIEHHOCTHOTO OTHOHIIEHHUS K €CTEeCTBEHHO-HAayYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yyJaronuxcs.

JlaHHble HampaBieHHs B OOYyYEHMH XMMHMU 00ECHEeuMBAIOTCS CHeUUu(UKON comepikaHus
y4eOHOTO TpeaAMeTa, KOTOPBIM SIBISETCS IMeJaroruvyeckyd aJanTHPOBAHHBIM OTPaKeHUEM
6a30B0il HayKH XMMHHU Ha ONPEAEIEHHOM dTare e€ pa3BUTHsL.

Kypc xumum Ha ypoBHE OCHOBHOIrO 00IIero oOpa3oBaHUs OPUEHTHUPOBAH HAa OCBOEHUE
00y4JaroIMMHUCS CUCTEMbI MIEpBOHAYATIbHBIX MOHATHI XUMHUH, OCHOB HEOPraHUYECKONH XUMHUU U
HEKOTOPBIX OTAEJIbHBIX 3HAYMMBIX MOHATUN OPraHUYECKON XUMUH.

CrpykTypa colepkaHHsl MPOrpaMMbl 110 XUMHH C(HOPMHPOBaHA HAa OCHOBE CHCTEMHOTO
nonxona k e€ mzydeHuro. CopepixaHue CKJIQAbIBAETCS U3 CHUCTEMbI MOHATHH O XMMHYECKOM
AIIEMEHTE M BEIIECTBE M CHUCTEMBbl MOHATUN O XuMuueckod peakiuuu. OOe 3TH CHCTEMBbI



CTPYKTYpPHO OPraHM30BaHbl 10 MPUHLUIY IOCIEAOBATEIBHOIO PAa3BUTUSA 3HAHWN Ha OCHOBE
TEOPETUYECKUX IIPEJICTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YYEHHS O CTPOCHHMH aToMa U XMMUYECKOU CBSI3H;

— MPECTaBIECHUI 00 IEKTPOIUTUYECKOM TUCCOLMALIMY BELLIECTB B PACTBOpAXx.

TeopeTnueckue 3HaHUS PAcCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKHM IOJIYYEHHBIX U
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCA IIOCIEIOBATEILHO OT OJHOTO YPOBHA K JIPyromy,
BBINOJIHASA (YHKLIHUU OOBACHEHHsS] U MPOTHO3MPOBAHUS CBOMCTB, CTPOEHHUS U BO3MOXKHOCTEH
IIPAKTUYECKOrO IPUMEHEHUS U MOJTYYCHHs H3y4acMbIX BEILECTB.

OcBoeHue mporpaMMmbl IO XHMMHHU CIIOCOOCTBYET (OPMHPOBAHUIO TPEACTABICHUS O
XUMUYECKOM COCTAaBJIAIOIIECH HAYYHOM KapTUHbI MHUpPAa B JIOTUKE €€ CHUCTEMHOM IIPUPOJBI,
LIEHHOCTHOT'O OTHOILEHUS K HAYYHOMY 3HAHUIO U METOJIaM IIO3HaHUs B Hayke. M3ydenne xumun
OPOMCXOJUT C TMPHUBJICYEHUEM 3HAHMM M3 paHee M3YYCHHBIX Y4YEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 knaccel» u «dusuka. 7 Kjace.

[Ipu n3ydeHnn XUMHUH IPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XMMUYECKOI HAyKH KaK
00JaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON AESITEIbHOCTH YEJIOBEKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHUPOBOH KYJIbTYphl. 3a7aya y4eOHOro IMpeaMeTa COCTOUT B (OPMHPOBAHUU
CUCTEMbl XUMHMUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHSATUH, 3aKOHOB U TEOPETUUYECKHX
MOJIOKEHHUH, JIOCTYIHBIX OOOOMIEHWH MHMPOBO33PEHUECKOTO XapakTepa, s3blKa HAyKH, B
IPUOOILEHNH K HAyYHbIM METO/1aM MTO3HAHUS IPU U3YYEHUHU BELIECTB U XUMUYECKUX peaKkuil, B
(GopMHpPOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M HMX MPUMEHEHMH B Yy4eOHO-
IIO3HABATEJILHOM U yuyeOHO-UCCIIE0BATENIbCKOM 1€ TeIbHOCTH, OCBOEHUH MpaBUJl GE€3011aCHOIO
oOpallieHus ¢ BeIIeCTBaMU B [TOBCEIHEBHOM JKU3HH.

[Ipn w3ydeHWHM XMMHM Ha ypOBHE OCHOBHOTO O0IIEro oOpa3oBaHUS BaXHOE 3HAYCHUE
nproOpenu Takue 1eu, Kak:

— (hopMuUpOBaHHE MHTEIJIEKTYAIIbHO Pa3BUTOM JIMYHOCTH, FOTOBOM K caMOOOpa30BaHHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY TPUHATHIO pEIIeHUH, CIOCOOHOM amanTHpOBaThCs K
OBICTPO MEHSIOIINMCS YCIOBUSAM XKHU3HU;

— HampaBJIEHHOCTh OOYyYEHHUS Ha CHUCTEeMaTHYecKoe NpuoOlIieHne oOyJyaromuxcs K
CaMOCTOSITEJIbHOM ~ ITO3HABaTEJIbHOM  JEATENBHOCTH, HAy4HbIM  METOAAaM  IO3HaHUS,
(bopMHPYIOLIMM MOTHUBALIMIO U pa3BUTHE CIOCOOHOCTEHN K XUMUU;

— ofecrieueHue YCJIOBHUM, CHOCOOCTBYIOUIMX MPHOOPETEHUIO OOYYaIOIIMMUCS OIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOINO3HAHHUS, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIHI ), UMEIOIINX YHHUBEpPCAIbHOE 3HAUEHHUE JUISl Pa3INYHbIX BUAOB JEATEIbHOCTH;

— (hopmupoBanue o61mel GyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOM TPaMOTHOCTH, B TOM
quciae YMEHMH OOBSACHATH M OLICHHWBATh SIBICHUS OKPYKAIOIIETO0 MHUPA, UCHOJb3Yys 3HAHUSA U
OMBIT, TOJYYEHHbIE MPU M3YYEHUH XUMHUHU, TNPUMEHATh HMX NpU pElIeHUH MnpolieM B
MTOBCEJHEBHOM KU3HU U TPYJAOBOU 1€ATEIBHOCTH;

— (popMupoBanue y 00yJaromuxcs T'yMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHMsI IEHHOCTH
XUMHUYECKHX 3HAHUU JUI BBIPAOOTKU SKOJIOTMYECKH I1eJIeCO00pa3HOro MOBeNeHHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEJSAX COXPAHEHHS CBOETO 3J0POBBS M OKPYXAIOIMIEH MPUPOIHOMN
Cpelibl;



—pa3BUTHE MOTHUBAIMH K 00YUEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO i CAMOBOCITUTAHHUIO
HA OCHOBE YCBOGHUS OOINEYEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBHIOODY
po(UIIs ¥ HANPABICHHOCTH JTATbHEHUIIIEro 00ydeHUsI.

OO1mee YnciIo 4acoB, OTBEACHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETo
obpazoBanusi, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B HefleN0), B 9 kiiacce — 68
4acoB (2 4aca B HEJIENIO).



COILEPKXAHUE OBYYEHUSA

8 KUIACC

ITepBoHavajbHBIE XMMHYECKHE TOHATHS

[Ipeamer xumuu. Posib XMMHM B KM3HM 4YellOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BemecTBa. dusnueckue CBOMCTBAa BeElIECTB. ArperatHoe coctossHue BemectB. llonstue o
METO/IaX MO3HaHMs B XUMUH. UHCThIE BelecTBa U cMecu. CriocoObl pa3iesieHus: CMeceu.

ATOMBI M MOJIEKYJbl. XHMHUYECKHE 3IEMEHThl. CHUMBOJIBI XMMHUYECKUX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qopmyrna. BajneHTHOCTP aTOMOB XMMHUYECKHUX DJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BelecTB. OTHOCUTENbHAs aToMHas Macca. OTHOCUTEIbHAS MOJIEKYJISIpHAs
Macca. MaccoBast 1011 XMMHUYECKOI'O DJIEMEHTA B COEMHEHHH.

KonuuectBo BemecrBa. Monb. MossipHas macca. B3auMocCBs3b KOJIMYECTBA, MacChl U
YHclla CTPYKTYPHBIX €AMHHUIL BeulecTBa. Pacu€rsl o opmynaM XMMHUYECKUX COEIUHEHUH.

@uznyeckue M XMMHUYECKHUE SIBICHUS. XHUMHUYECKas peakuus U €€ MPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUYECKHEe ypaBHEeHHUs. Kimaccupukanmss XUMHYECKIX pPeaKkIuit
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IxKcnepumenm:

3HAKOMCTBO C XHMHUYECKOW IMOCYIOH, MpaBUiIaMHu pabOThl B JabopaTopuu W MpUEMAMU
oOpareHust ¢ 1abOpPaTOpHBIM O0OPYIOBAaHUEM, M3YYCHHE W ONHUCaHUE (PU3NICCKUX CBOKHCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOmoAeHne pu3nuecKkux (IJIaBJIeHUEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYNKE, KHTIEHUE M KOHJCHCAIUS BOJbI) U XMMHYECKUX (TOpEeHUE CBEYH,
IIPOKAJIMBaHUE MEJHOM MPOBOJIOKH, B3aUMOJEICTBHE Mea ¢ KUCIOTOM) SABJICHU, Ha0t01eHue
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHUS XUMHUYECKHX peakuud (pasjiokeHue caxapa,
B3aMMOJICICTBHE CEPHOU KHUCIOTHI C XJIOpHUIOM Oapusi, pasioxkenue ruapokcuna meau (1) mpu
HarpeBaHuM, B3auMOjeicTBHe kene3a ¢ pactBopoMm coiu meau (II), u3yuenume crmoco6oB
paszeneHus cMeceil: C IOMOIBI0 MarHuTa, (UIbTPOBAaHUE, BbIAPUBAHHE, IUCTUIUISLIMS,
xpomaTtorpadusi, TpOBEIEHHWE OYUCTKH MOBAPEHHON COJM, HaONIOJIEHHE U ONMCAaHHE
pE3yJIbTaTOB IPOBEJIEHUS OIBITA, WIIHOCTPUPYIOIIErO 3aKOH COXPAaHEHHUS MAacChl, CO3JIaHHE
MoJiesielt MOJIeKyI (IIapOCTEPIKHEBBIX ).

BaxHelilue npeacraBuTe/ M HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucnopon — 31eMEHT M IpPOCTOE BELIECTBO.
Haxoxnenue kucnopojia B Ipupoje, pU3snueckue 1 XMMHUECKUE CBOMCTBA (PEaKIMU TOPEHHS).
Oxcunpl. Ilpumenenue kucinopoga. CrocoObl TOJTy4eHHUs KHCIOpoJa B JIabOpaTopuu U
npoMbIIeHHOCTH. KpyroBopoT kuciopona B mpupoje. O30H — alioTporHas MOAU(pUKAIUs
KHCIIOpO/1a.

TennoBoil 3¢ ¢dexkT XUMHUECKOM peakuuu, TEePMOXMMHUYECKUE YpaBHEHHS, 3K30- U
DHAOTEPMUYECKUE peaKUMU. TOmaMBO: yroib M MeTaH. 3arps3HEHUE BO3/yXa, YCHUIICHHE
NapHUKOBOTO 3¢ (deKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — »snemeHT u mpocroe BemecTBo. HaxoxkaeHwe Bojopona B MPHPOJE,
¢u3nUeckrue 1 XMMHYECKHE CBOMCTBA, IPUMEHEHHE, CIIOCO0B! oay4YeHus. Kucnotel u comim.

MonsipHblii 00bEM ra30B. Pacu€rbl 1o XUMHUYECKUM YpaBHEHUSIM.

®usnueckue cBoiicTBa BOAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsle u
HEHACBIIIEHHbIE pacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBasi J0Jisi BeEIlIeCTBa B
pacTBope. XUMHYecKkue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NpUPOJE U B KU3HU
yenoBeka. KpyroBopoT Bozabl B HpUpoJe. 3arpsi3HEHUE NMPUPOAHBIX BoA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.



Knaccudukanust Heopranmyeckux coeauHeHnid. Oxcuawl. Knaccupuxanus OKCHIOB:
cojieoOpa3ymomue (OCHOBHBIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
okcu0B. PU3nUecKre U XMMUUECKHE CBOMCTBa OKcu0B. [losyueHne okcuaos.

OcHoBanus. Krnaccudukanuss oOcHOBaHMIA: MIENOYM UM HEPACTBOPUMBIE OCHOBAHUS.
Homenknarypa ocHoBaHuil. Pu3nYecKUe M XUMHYECKHE CBOMCTBa OcHOBaHuil. [lomydyenue
OCHOBAaHUM.

Kucnotsl. Knaccudukamnus xucnor. Homenknarypa kucinor. @u3nyueckue 1 XUMHUECKUE
cBoicTBa KMCIOT. P akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenkiarypa coseil. @uzndeckue U XMMUYECKUEe cBoicTBa cosie. [lomydenue
COJIEH.

I'enernueckas cBsA3b MEXKIY KilacCaMH HEOPraHUYECKUX COCTMHEHUI.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIpeeNieHue COJEp)KaHUsI KUCIOpOoJa B BO3AyXe, MOJIyYeHHEe, COOMpaHue,
pacrio3HaBaHWE W W3y4YEHHE CBOICTB KHCIOPOJa, HAOJIIOJCHHE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS U IPEKpallleHusi ropeHus (moskapa), 03HaKOMJIEHHE C
o0Opa3lilaMu OKCHIOB M ONUCAHHE HX CBOMCTB, MOJYy4YeHHE, COOMpaHUE, paclO3HABAHUE U
M3Yy4EeHHE CBOWMCTB BOAOpoAa (TOpeHue), B3auMojehcTBUE Bogopona c¢ okcugom meau (II)
(BO3MOXHO HCTIOJIB30BaHUE BUICOMATEPUATIOB), HAOIOACHIE 00pa3IOB BEIIECTB KOJIMYECTBOM
1 Moub, HccienoBaHUE OCOOEHHOCTEM pacTBOPEHMS BEILECTBC PA3IMYHON pPacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM JoJiell pacTBOPEHHOIO BEIECTBaA,
B3aMMOJICIICTBHE BOABI C MeTalulaMH (HaTpueM M KaiblueM) (BO3MOXKHO HCIOJIB30BaHUE
BUIEOMATEPHAJIOB), UCCIIEAOBAaHHE OOpPa3llOB HEOPTAaHUYECKUX BEIIECTB PA3JIMYHBIX KIIACCOB,
HaOJII0/IEHUE W3MEHEHUs OKpacKM MHAMKATOPOB B PAacTBOpPAxX KHCIOT U LIEJIOYEH, U3ydeHHE
B3aumoyeiictBus okcuga meau (II) ¢ pacTBopom cepHOM KHUCIOTBHI, KUCIOT C METallaMH,
peakuuii HeWTpaiau3aluu, IOJIyYeHHE HEpPAaCTBOPUMBIX OCHOBAHMI, BBITECHEHUE OJIHOI'O
MeTaJljia IpyruM U3 pacTBOpa COJIU, PELIEHHE SKCIIEPUMEHTANIBHBIX 3aj1a4 10 TeMe «Bakueliue
KJIACChl HEOPTAHUYECKUX COETUHEHUI».

Ilepuoauyecknii 3axoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
Menpeseea. Ctpoenne aToMOB. XUMHYECKas CBSA3b. OKHCIUTETbHO-BOCCTAHOBHUTEIbHbBIC
peakumu

[lepBple mMOMBITKM KiIacCU(UKALMKM XUMHUYECKUX 3yieMeHToB. [loHsTHE O rpynmax
CXO/IHBIX 3JIEMEHTOB (II€JIOYHbIE U HIETOYHO3EMENIbHbIE METAJUIbI, TaJIOTeHbI, HHEPTHBIE Ta3bl).
DJeMEeHTBI, KOTOpble 00pa3yIoT aM(OTepHbIE OKCUIBI M THAPOKCUIBI.

[lepnonnueckuii 3axkoH. Ilepmogmueckas cucrtema XuMH4Yeckux o3yeMmeHto [l M.
MengeneeBa. KopoTkonepuonnas u anuHHonepuogHas ¢opmbl Ilepuoguueckoit cuctemsl
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmsl. DU3HYECKHN CMBICH
MOPSIKOBOTO HOMEPA, HOMEPOB NEPHOJIA U TPYIIIBI AJIEMEHTA.

Crpoenne aromoB. CocraB aroMHbIX sAxep. HM3ortomsl. Onextponsl. CrtpoeHue
AJIEKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUUYECKHUX AJIEMEHTOB [leproanyeckoit CUCTEMBI
J. W. MengeneeBa. XapakTepUCTHKa XHMHUYECKOTO DJJEMEHTAa IO €ro IOJIOKEHHIO B
Ilepuonnueckoii cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS PaJinyca aTOMOB XUMUYECKUX 3JIEMEHTOB, METAIITIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB I10 IpyIIaM U MepruoiaM.

3nauenue [lepuonnyeckoro 3akoHa u [leproguueckoil CUCTEMbI XUMUYECKUX 3JIEMEHTOB
JUIsl pa3BUTHS HayKU U NpakTuku. J[. . Menaenees — y4€Hbll U IpaykJaHUH.



Xumnueckas CBSI3b. KoBanenTHas (monApHast u HETOoJIsIpHast) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMHUYECKUX AJIEMEHTOB. VIOHHAs CBS3b.

Crenenp  okucieHus.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHbIE — peakiuu.  IIponeccs
OKHCIICHUSI U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XumuuecKkuii IKcnepumenn:

U3ydeHHe OOpa3loB BEIIECTB METAUIOB M HEMETAIJIOB, B3aMMOJCHCTBHE THAPOKCHIA
LIMHKa C pacTBOpaMU KUCJIOT U ILEJIO0YEH, MPOBEIEHUE OIBITOB, WILIIOCTPUPYIOIUX MPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTEBHBIX PEAKIIUN (TOPEHHE, peaKUH Pa3I0KEeHUs, COETUHEHNUS ).

Mesricnpeomemmnie ceasu

Peanuzanus MexXnpeaMETHBIX CBsI3€d MPU U3YYEHHUU XMMMH B 8 Kjlacce OCYLIECTBIISETCS
4yepe3 UCMOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK H TIOHSATHIA,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOT'O [IUKIIA.

OOue ecTecTBEHHO-HAy4HbIE IIOHATHA: HaydHbIM (akT, rumoresa, TEOpHs, 3aKOH,
aHanmu3,  CHHTEe3,  Kiaccupukanusi,  MEepUOAMYHOCTh,  HAONIONEHHE,  AKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHHE.

@dusmuka: Martepusi, aToM, O3JEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIHJ, H30TOIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUYECKUN 3apsijl, BELIECTBO, TelI0, 00BEM, arperatHoe
COCTOSIHWE BEUIECTBA, a3, (PM3MYECKUE BEIMYHMHBI, SAWHUIBI M3MEPEHHS, KOCMOC, IJIAHETHI,
383161, ComHIie.

buonorus: ¢porocunTes, npixanue, ouocdepa.

['eorpadusa: armocepa, ruzapocdepa, MuUHepalbl, TOpPHbIE MOPOAIbI, IOJE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KUIACC

BemmecTBo M XUMHYECKasl peaKIus

[lepuonuueckuii 3akoH. Ilepuoguueckas cucrema XuMudeckux osaementos J[. U.
MengeneeBa. CrpoeHHE aTOMOB. 3aKOHOMEPHOCTHM B HW3MEHEHMHM CBOMCTB XUMHYECKHX
DIIEMEHTOB TEPBHIX TPEX TMEPHOIOB, KalHs, KaJIblMI U WX COCIWHEHHHA B COOTBETCTBUU C
IIOJIO’KEHUEM 3JIEMEHTOB B [leprnoandeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XHMHYECKOH CBA3M. THIBI KPUCTAIIMYECKUX PELIETOK,
3aBUCHUMOCTh CBOMCTB BELIECTBa OT THUIA KPHUCTANIMYECKOW PEIETKH M BHUJA XUMHUYECKOH
CBSI3H.

Knaccugukanus ¥ HOMEHKIaTypa HEOpPraHMYECKHX BeIIeCTB. XHWMHYECKHE CBOMCTBa
BEIIIECTB, OTHOCALIMXCS K Pa3IMYHBIM KJIACCaM HEOPTraHMYECKHX COCIUHEHUH, T'eHeTHuYecKas
CBSI3b HEOPraHUYECKHUX BEIIECTB.

Knaccugukanys XuMu4yeckux peakuuil Mo pa3MyHbIM MpHU3HAKaM (IO YHCITY U COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TEMmIOoBOMY 3(deKTy, Mo H3MEHEHUIO CTeneHei
OKHCIICHUSI XUMHUYECKUX 3JIEMEHTOB, 10 OOpPAaTUMOCTH, MO Y4YacTHIO KaTaau3aTopa). JK30- U
SHIOTEPMHUUYECKHE PEAKIINH, TEPMOXUMHUECKHUE YPAaBHEHUSI.

[TonsiTie o ckopocTH xuMudeckoi peakuuu. [loHaTne 06 oOpaTUMBIX M HEOOPATHMBIX
XUMHUYECKHX peakuusx. [IoHATHE O TOMOTeHHBIX M TeTepOreHHbIX peakuusx. [loHsrue o
katanuze. lloHsTHe o0 XuUMHUYecKOM paBHOBecHMH. DakTOpbl, BIHUSIOLUIME HA CKOPOCTh
XUMHUYECKON peaKIMU U TOJI0KEHNE XUMUYECKOTO PaBHOBECHS.

OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JIEKTPOHHBIM OalaHC OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHOM peakiuu. COocCTaBle€HHE YpPaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIbHBIX
peakIuii ¢ UCIOJIb30BaHUEM METO0/1a HJIEKTPOHHOr 0 OanaHca.



Teopust AAEKTPOIUTAYECKON AUCCOIUALNK. DJIEKTPOIUTHI U HEAIEKTPOIUTHL. KaTHOHBI,
AQHUOHBI. MexaHM3M [HUCCOLMAllMM BELIECTB C pPa3jIMYHBIMM BHJIAMH XUMHUYECKOH CBS3H.
Crenenp quccounanuy. CuabHbIE U ClIa0ble AIEKTPOIHUTHI.

Peakiun moHHOro oomeHa. YcioBHsI IPOTEKAHUS PEaKLMi MOHHOIO OOMEHa, IMOJHbIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW U COJIEH B CBETE
MPEJICTABICHU 00 JICKTPOJMTUYECKON auccoruanui. KadecTBEeHHbIE pPEaKIMU Ha HOHBL.
[TonsTHE O TUIPONHU3E CONEN.

Xumuueckuii Ikcnepumenm:

O3HAKOMJICHHE C MOJCISIMU KPUCTAJUIMYECKHUX PEIIETOK HEOPraHWYECKUX BEIECTB —
METAJUIOB M HEMeTauioB (rpadura W anMmasza), CIOKHBIX BEIIECTB (XJIOpUAA HATpHs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pEaKkIuu OT BO3ACHCTBHS PA3IUYHBIX
(akTOpOB, UCCIEI0BAaHUE 3JIEKTPOIIPOBOJHOCTU PACTBOPOB BEILIECTB, IIpoLEcca AUCCOLMALUN
KHCIIOT, Iueno4yed M cosned (BO3MOMKHO MCIIOJIb30BAaHME BHUAEO MaTEepHaloB), IPOBEACHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPU3HAKK MPOTEKaHHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajZika, BBIIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX IMPHUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX peakUil (FOpeHue, peakluHu pa3iokKeHUs, COEAUHEHUS),
pacrno3HaBaHWE HEOPraHMYECKUX BEUIECTB C IIOMOIIBIO KAaYECTBEHHBIX pEaKLUUN Ha HOHBI,
pelIeHNe IKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmast xapakrtepucTuka TrajgoreHoB. OcoOEHHOCTH CTPOEHHUs aTOMOB, XapaKTepHbIE
crerieHu okucineHus. CrtpoeHue M (U3MYECKHE CBOWCTBA IMPOCTHIX BELIECTB — TaJOIE€HOB.
XvMHYEeCKHEe CBOMCTBA Ha IpHUMepe Xjopa (B3aMMOJEHCTBHE C MeTaulaM{, HEMETallaMu,
mienoyamu).  XusopoBogopod. ConsiHas KWCIOTa, XMMHMYECKHE CBOMCTBA, IOJIyY€HHUE,
npuMeHeHue. JlelicTBre XJI0pa U XJIOPOBOAOPOJAa Ha OPraHU3M 4elloBeKa. BaykHenmme Xinopuabl
1 MX HaXO0XJIECHUE B IIPUPOJIE.

OO6mass xapakrepuctuka 3y1eMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (PU3MYEecKHe CBOMCTBA MPOCTHIX BELIECTB —
KHCJIOPO/ia U cepbl. AJUIOTPOINHbIE MOAU(PUKAIMN KUCIOpPOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOJOpOA, CTpoeHHUe, (u3NYecKHe M XMMHUYeckue cBoMcTBa. OKCHJIBI Cepbl Kak
MPEJICTAaBUTENIN KUCIOTHBIX OKCUAOB. CepHasi KUCIOTa, PU3NYECKHE U XUMHYECKHE CBOMCTBA
(obmupe Kak MpeACcTaBUTENS Kiacca KHCIOT M coeruduueckue). XHUMHUYECKHE peakluH,
Jekallde B OCHOBE HPOMBIIUICHHOTO croco0a MoiydeHust cepHoil kuciaoTsl. [IpuMenenue
cepHoi KucinoTsl. CoJM CepHOM KHCIOThI, KaUeCTBEHHAs peaklys Ha cynb¢aT-noH. Haxoxenue
ceppl U €€ CcoelMHEHUH B MpUpoae. XHUMHUECKOE 3arpsi3HEHHE OKpY’Kalollell cpenbl
COECIMHEHUSIMU cepbl (KUCIIOTHBIE JTOKIHU, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CHOCOOBI €ro
IIPEIOTBPALLEHUS.

OOmast xapaktepucTuka 37eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTEMEHH OKHUCIEeHUS. A30T, paclpocTpaHeHHEe B TNpupoje, (usmveckue u
XuMH4ueckue cpoiictBa. Kpyrosopot azora B mpupojie. AMMHUaK, ero pu3ndeckrue 1 XuMHIeCcKHe
CBOWCTBA, MoytyueHue u npumenenue. Coinu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBRa,
npuMeHeHne. KadecTBeHHas peaklys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyYEHUE,
busznueckue ¥ XUMHYECKHE CBoOicTBa (oOIIMe Kak TMpeACTaBUTENs Kilacca KHUCIOT H
cnenuduyeckue). Mcnoap3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEPAIbHBIX
ynoOpeHnit. XUMHUYeCKoe 3arpsi3HeHUE OKpY Karolleld Cpeibl COeIMHEHUSIMU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO37yXa, MOYBBI U BOAOEMOB). Docdop, amaoTponmHble MOIUPHUKAIMU
docdopa, ¢puznueckue u xumuyeckue cpoiictBa. Okcun docdopa (V) u pochopnast kuciora,



bu3nvecKkue W XUMHUYECKHE CBOWCTBa, moiydeHue. Mcmons3oBanue ¢ocdaToB B KauecTBe
MHUHEpAJIbHBIX Y100pCHUHA.

OO6mas xapakrepuctuka 3yeMeHTOB IVA-rpynmbel. OcoOEHHOCTH CTpPOEHHUS aTOMOB,
XapaKTepHble CTENCHU OKHCIEHUs. YTIepo]], alFIOTPOIHbIE MOIU(DUKALINY, PACIPOCTPAHEHUE B
npupoe, pusnueckue 1 XuMudeckue cBoictBa. Ancopbuus. KpyroBopot yrieposaa B mpupoe.
Oxcuapl yraepona, ux GU3N4ecKue U XMMUYECKHE CBOWMCTBA, JICHCTBHE HA KUBBIE OPTaHU3MBIL,
NOJy4eHUE U TPUMEHEHHE. DKOJIOTHYECKHEe MPOoOIeMbl, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (IV),
TUIOTe3a I100aJbHOI0 MOTEIUICHUs KJIMMaTta, MapHUKOBbIN 3¢ dekt. YrompHas kuciora u eé
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, IOJydeHue U mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-wMoHBL. ~ Vcmonb3oBaHwe  KapOOHAaTOB B OBITY, MEAMIUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayanpHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHUAX YIiepoja
(MeTaH, 3TaH, JTWJIEH, AalETUJIEH, 3TAHOJ, IJMLEPHH, YKCycHas Kuciora). IIpupogHsie
UCTOYHUKU YTJIEBOAOPOAOB (yrojb, NMPUPOAHBIA ra3, He(dThb), MPOAYKTHI HX NepepadOTKU
(O6eH3uH), UX POJb B OBITY M MPOMBILIUICHHOCTH. [IoHATHE O OMOIOTMYECKH Ba)KHBIX BEIIECTBAX:
KHUpax, Oeskax, yrieBoJax — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYECKHUX U HEOPraHMYECKUX COCAMHEHUH.

Kpemnwmii, ero ¢usnyeckne M XHWMHUYECKHE CBOWCTBA, IOJYYCHHE U IPHMEHEHHE.
CoenunaeHns kpeMHuss B mpupoje. OOmme mnpencraBicHuss o0 okcunae kpemuus (IV) u
KpeMHHEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue
CTPOMTENIbHbIE MaTepHajbl: KepaMHUKa, CTEKJIO, LEMEHT, OeToH, xene300eToH. [IpoGiembl
0€30MacHOr0 UCMOIb30BaHUs CTPOUTEIBHBIX MATEPHAIIOB B TIOBCEJHEBHOM KU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3l0B HEOPraHUMYECKUX BELIECTB, CBOMCTB COJITHOW KHMCIIOTHI, IIPOBEAECHUE
Ka4eCTBEHHBIX PEAKLUI Ha XJIOPUA-UOHBI U HAOIOJEHHUE NMPHU3HAKOB MX MPOTEKAHMS, OIBITHI,
oTpakaromue (U3NIeCKue U XMUMUYECKHE CBOMCTBA TaJOTCHOB M MX COCAMHEHHUH (BO3MOXHO
HCIIOJIb30BaHUE BUAECOMATEPUAOB), O3HAKOMJIEHHWE C 00pasliaMu XJOpUAOB (TajJOre€HUI0B),
O3HaKOMJIEHHE ¢ o0pa3uamu ceppl U €€ COCOIUHEHHUSMH (BO3MOXKHO HCIIOJIb30BaHHE
BUJEOMaTepuaoB), HaOMIOJeHHEe Tpolecca OOYIJIMBaHUS — caxapa IOJX  JeicTBHEM
KOHIEHTPUPOBAHHON CEPHOI KUCIOTHI, U3yYEHHE XMMUYECKUX CBOWCTB pa30aBIIEHHON CEpHOI
KHUCJIOTBI, TIPOBEJCHNE KaueCTBEHHOM peaklMH Ha cyinb(aT-uoH U HaOJOJIeHuEe IpHU3HaKa eé
IOPOTEKaHUs, O3HAKOMJIEHHE C (PU3MUECKUMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUH
(BO3MO’KHO MCIIOJIb30BaHKUE BUAEOMATEPHUAJIOB), 00pa3liaMy a30THBIX M (POCHOPHBIX y10OpeHuH,
NOJIyueHue, coOMpaHue, paclo3HaBaHWE€ W U3YYEHUE CBOWMCTB aMMHaKa, IPOBEJCHHE
KaueCTBEHHBIX peakUUid Ha HOH aMMOHUA U ¢ocdaT-uOH M HU3YYEHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aMMOJEICTBHE KOHLIEHTPUPOBAHHOW a30THOM KHUCIIOTBI ¢ MEIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3Y4YE€HHE MOJENel KPUCTAUIMYECKUX PEIIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJIEHHE C TPOIECCOM aiCOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTHBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, Moly4eHue, COOMpaHue, pacrio3HaBaHUe
U M3y4YCHHE CBOMCTB YIJIEKMCIIOTO ra3a, MPOBEJCHHE KAUeCTBEHHBIX peaklui Ha KapOoHAT U
CHWJIMKAaT-UOHbl M MW3Y4YEHHE MPU3HAKOB MX IPOTEKAHMs, O3HAKOMJIEHHE C NPOAYKLHEN
CHWJIMKaTHOM IMPOMBINIJIEHHOCTH, PEUIEHHE SKCIEPUMEHTANBbHBIX 3a/ad Mo TeMe «Baxnelmme
HEMETAJUIbl U UX COCTUHEHUS.

MeTanjibl M MX COeIMHEHUSI

OOmast xapakTepUCTUKA XHWMHYECKHX OJIEMEHTOB — METAlJIOB HAa OCHOBAHUU MX
nonoxkeHus B [lepuonnueckoit cucreme xumudyeckux sneMeHToB . . MenaeneeBa u crpoeHust



aroMoB. CTpoeHHE MeTaIOB. MeTtamnuyeckass CBsi3b M METaUIMYECKash KpUCTaJUIMYecKas
pemérka. OJIEKTPOXUMHYECKUHM psi HanpshkeHMM MeraioB. dusnueckne M XUMHUYECKHE
cBoiicTBa MeTayioB. OOmue cnocoObl MONMy4YeHHs] METAIUIOB. [IOHATHE O KOPPO3HH METAJUIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOppo3un. CIuiaBsl (CTalb, YyTYH, JIOPATIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIILJICHHOCTH.

[Ilenounble MeTaLIbL: NTOJOKEHUE B [leproanyeckoil cuCTEME XUMUYECKUX AJIEMEHTOB /1.
N. MenaeneeBa, CTpOEHHE UX aTOMOB, HaXOXJEHHE B Npupoie. PU3NYECKHE U XUMHYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaynsi). OKCUIBI M THAPOKCUIIBI HATPpHs U Kanus. [Ipumenenue
HIEJIOYHBIX METAI0B U MX COCAUHCHUM.

[[{erouHO3EMENBbHBIE METAJUIBI MarHuid M KajabLui: moJoxkeHue B Ilepuogmueckoit
cucremMe xuMuueckux aiemeHToB [[. M. MeHpueneeBa, CTpOEHHME MX aTOMOB, HaXxOXICHUE B
npupozae. OuU3nyeckue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BakHeilmue coenuHeHus
KaJIbIHs (OKCHJI, THAPOKCHUI, COJn). JKECTKOCTH BOABI U CITOCOOBI €€ YCTpaHEHUS.

AmoMuHuii: nonoxxenue B Ilepumonuueckoil cucreme XuMudeckux anneMmeHToB [ .
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Mpupojae. OPU3NUeCKHue U XMMHUYECKUE CBOMCTBA
amroMUHKS. AMGBOTEpHBIE CBOMCTBA OKCHIA M THIPOKCHIA AITFOMUHUS.

Kenezo: mnonoxenue B Ilepuonnueckodt cucrtemMe XumMudeckux isnemeHtoB J[. H.
MengeneeBa, CTpOEHHE aTOMa, HaXOXAEHUE B Npupojae. OPU3NUecKue 1 XMMUYECKUE CBOMCTBA
skene3a. Okcunbl, rugpokcuasl u conu xenesa (II) m sxemeza (II), ux cocras, cBolcTBa U
MOJIyYEHHE.

Xumuueckuit Ikcnepumenm:

O03HAKOMJICHHE C O0pa3llaMh METaJUIOB W CIUIaBOB, WX (U3NYCCKUMU CBONCTBAMH,
W3y4EHUE PE3yIbTAaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BAHHE BUICOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBUS OKCHJIA KaJIbIUs M HATPHUS C BOJAOU (BO3MOXKHO MCIOJIb30BAaHUE
BHJICOMATEPHAIIOB), HCCIICIOBAHWE CBOMCTB JKECTKOW BOJIbI, IIpoIlecca TOPEHHUs XKeie3a B
KHCIIOpOoJie  (BO3MOXXHO  HCIIOJIb30BAaHWE  BUICOMATEPUANIOB), TMPU3HAKOB  MPOTEKaAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, alOMUHUS, ITUHKa, xene3a (II) u xenmesa
(IIT), megu (II), HaGmroieHKE W OMKCAHUE MPOLIECCOB OKpAIIMBAaHUS TUIAMEHU MOHAMH HATpus,
Kalmusl U Kanblusg (BO3MOXHO HCIIONH30BaHHE BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB I'HJIPOKCHUAA AIFOMUHHS U TUAPOKCUA [IMHKA, PEIIEHUE YKCIEPUMEHTAIBHBIX 337a4 10
TeMe «BakHeHIIne MeTaIIbl U X COCTUHCHHUSY.

XuMus M OKpyxKamouas cpeia

BemecTBa u Marepuansl B IIOBCEIHEBHOM KU3HU 4Ye€JIOBEKA. be3omacHOE HMCIOJIb30BaHUE
BEIIECTB U XHWMHUYECKHX peakiuili B OwiTy. [lepBas momMomp NpW XUMHUYECKHX OXOTax |
OTpaBJICHUSIX.

XUMHYECKOe 3arps3HEeHHe OKpYyKarolen cpepl (MpeaenbHas JOMyCcTHMasi KOHIIEHTpalus
Beniects, nanee — [1/IK). Pons XxumMuu B pemieHuu 3K0JIOTUYECKUX MPOOITEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIJIO, CIUTABBI METAJIJIOB, IIOJTUMEPHBIC MATEPHAIBI).

Mesxncnpeomemnuie ceazu

Peanuzanusi MexXnpeAMETHBIX CBSI3€M MPU M3YYEHUHM XUMHH B 9 Kilacce OCYIIECTBIISIETCS
4yepe3 HCIHOJb30BaHMWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TMOHATHWA, TaK ¥ TOHATHH,
SIBJISIFOIIMXCS] CHCTEMHBIMU JUISI OT/ACJIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIE TOHSTHS: HAay4HbIH (akT, TUIIOTe3a, 3aKOH, TEOpHs,
aHaju3, CHUHTE3, KIaccupuKanus, MIEPUOJNYHOCTb, HaOJIOICHHE, JKCIIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN A((DEKT, TEXHOIOTHS, MAaTEPHAIIHI.



@dusmka: MaTtepus, aroM, OJIEKTPOH, IIPOTOH, HEHUTPOH, WOH, HYKJIHJ, H30TOIIH,
pPaTuOaKTUBHOCTh, MOJIEKYJa, DSJCKTPUYECKHHA 3apsAl, MPOBOJHHUKH, ITOJYIPOBOIHUKH,
JU3JIEKTPUKH, (OTONIEMEHT, BELIECTBO, TENIO, 00bEM, arperaTHOe COCTOSIHHME BEIECTBA, ras,
pacTBOp, pacTBOPHMOCTh, KPHCTAJUIMYECKAash pEMIETKA, CIUIaBbl, (U3MYECKUE BEIWYHHBI,
€IMHHIIBI U3MEPEHN S, KOCMUYECKOE IIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, CONHIIE.

Buonorus: ¢otocunres, apixanue, O6uocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHIOOpPEHHS,
MHUKPOAJIEMEHTBI, MAaKPOAJIEMEHTBI, TUTATEIbHBIEC BEIIECTBA.

[eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOPHBIE IOPOIBI, IIOJIE3HBIC
HCKOIaeMblIe, TOIUTMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3VJIBTATbBI OCBOEHUSA INTPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS IPOrPaMMbI OCHOBHOTO O0IIEro 00pa30BaHUA
JIOCTUTAIOTCS B X0/1e¢ 00Y4YeHHsI XUMUU B €IMHCTBE Y4eOHOUM M BOCIIUTATEIHHON JIEATEIHHOCTH B
COOTBETCTBUM C  TPAJAULMOHHBIMU  POCCUMCKMMHM  COLMOKYJIBTYPHBIMH U  JIyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMH B OOILECTBE MpPaBUIAMU M HOPMaMmH MOBEICHHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOIIO3HAHMS, CAMOPA3BUTHS U COLIMANIU3ALIMN O0yYaIOLIUXCS.

JIn4HOCTHBIE pPE3YyJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
CUCTEMOM NO3UTHBHBIX LIECHHOCTHBIX OPHEHTALMH M PACIIMPEHHUE ONBITA ACSITEIBHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH!

1)naTpuoTH4YeCKOro BOCIMTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJIE/IMI0, TIOHMMAaHMS 3HAYCHUS XMMUYECKOM HAyKH B HKH3HH COBPEMEHHOTO OOILIECTBa,
CHOCOOHOCTH BIIAJIETh OCTOBEPHON HH(OpMAIUei 0 MEepeOBBIX TOCTHIKEHUSX U OTKPBITHIX
MHUPOBON M OTEYECTBEHHOW XMMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpOMCTBE
Mupa 1 o0IIeCTBa;

2)rpa’aaHCKOro BOCIIUTAHMS:

IIPEJICTaBICHUSI O COLMAIbHBIX HOpPMax M IpaBWIaX MEXKIMYHOCTHBIX OTHOIIEHUH B
KOJUJICKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO MIOJIC3HOM,
yueOHOMCCIIeI0OBATEIbCKOM, TBOPYECKOM M JPYrHMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HON COBMECTHOW JEATEIIbHOCTH NP BBIMOIHEHUH YY€OHBIX, I03HABATENIbHBIX 3a/1a4,
BBIMTOJIHEHNH XHMHUYECKUX SKCIEPUMEHTOB, CO3/JaHUM YUYEOHBIX IPOEKTOB, CTPEMJICHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIM B MpOILECCe 3TOM Y4eOHOIl NeATenbHOCTH, TOTOBHOCTH
OIICHUBATh CBOE TOBEJIEHHWE M TOCTYNKH CBOUX TOBapHUINEW C MO3UIMH HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHHUS MTOCIIEJCTBUI MIOCTYIIKOB;

3)11eHHOCTH HAYYHOTI'0 IO3HAHUS:

MHUPOBO33PEHUYECKUE  NPEIACTABICHHUA O  BELIECTBE M  XMMHMUYECKOM  pPEaKIMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHsS HAyKM M COCTaBISIOLIME OCHOBY JUIS
NOHMMAHHA  CYHUIHOCTM HAay4HOM  KapTUHBl MHpa, MpPEJICTaBICHHs 00  OCHOBHBIX
3aKOHOMEPHOCTSIX PAa3BUTHS MPHUPOJbI, B3aUMOCBA3SIX YeJIOBEKa C IMPUPOJHOM Cpeoi, 0 posn
XMMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

NO3HABATEJIbHbIE MOTHUBBI, HalpaBI€HHbIE Ha MOJYyYEHHE HOBBIX 3HAHUM MO XHMMHH,
HeoOXoauMble Il OOBSCHEHUS HaONI0IaeMBbIX TMPOLIECCOB U SIBICHUMN, IO3HABATEJIbHOM,
MH(OPMALIMOHHON U YUTATEIbCKON KyIbTYpPbl, B TOM YHCJI€ HABBIKOB CAMOCTOSITEILHON pabOThI
C y4yeOHBIMH TEKCTaMHM, CIIPABOYHOH JHUTEpaTypoi, AOCTYHNHBIMH TEXHUYECKUMH CpPEACTBAMHU
UH(POPMALIMOHHBIX TEXHOIOTUH;

WHTEpEC K OOYYCHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000pa30BaHMIO, MPOEKTHOW W HMCCIIEIOBATEIHCKONU JEATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaIpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4)popMupOBaHNS KYJbTYPHI 310POBbSI:

OCO3HAHHWE IEHHOCTH JKU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 3/I0POBBIO,
YCTAaHOBKM Ha 3/I0pOBbI 00pa3 >KM3HMU, OCO3HAHHE IIOCIEACTBHI W HENpHUSITHE BPEIHBIX
OpUBbIUEK (YMOTpeOSeHHUsT aNKOrojs, HAapKOTHKOB, KYpEHHs), HEOOXOAMMOCTH COOIIOAECHUS
npaBuil 0€30MacHOCTH HpU OOpalleHMH ¢ XMMHUYECKHMMH BeELIeCTBaMH B OBITY U peajbHOMN
KHU3HH,



5)Tpy10BOro BOCHIUTAHMS:

MHTEPEC K MPAKTHYECKOMY M3yUEHUIO MPOGECCHil U TPyAa pa3InIHOrO pOJia, YBAXKCHHE K
TPpyAy W pe3yibTaTaM TPYAOBOW JEATEIIBHOCTH, B TOM YHUCJIE HAa OCHOBE IPUMEHEHUS
OPEIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIA BBHIOOP HWHIMBUAYAIbHOW TPaeKTOPUU
MPOJODKEHUST 00pa3oBaHUs € YYETOM JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTH K XHMMHH,
OOIIECTBEHHBIX MHTEPECOB M TMOTPEOHOCTEH, yCHEmHON NMpo(dheCCHOHATBHONU NEATEIBHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTH aJalITUPOBATHLCS B IPOPECCHOHATBHON CPE/IE;

6)3K0J10THYeCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00pa3HOe OTHOIICHHE K MPUPOJIE KaK UCTOUYHUKY JKU3HHU Ha 3emIe,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IICHHOCTH 3JJ0POBOrO M 0Oe30macHOro obpasza KHU3HH,
OTBETCTBCHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO,
OCO3HaHHE LIEHHOCTH COOJIIOICHUS MPaBUil OE30MacCHOTO MOBEACHUS IPU paboTe ¢ BEIleCTBAMU,
a TaK)Ke€ B CUTYyalUAX, YTPOKAOIIKX 3J0POBbIO U )KU3HU JOJEH;

CIIOCOOHOCTH TPUMEHSITh 3HAHUS, IMOJy4YaeMble MPU HU3YUYEHUU XUMHUH, ISl PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKAIOUIEH PUPOJHON CPEOH, IS TIOBBIIECHHS YPOBHS 3KOJIOTHYECKON
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJOTHYECKUX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJOB XUMUH, HKOJIOTMYECKOTO MBIIUICHUS, YMEHUSI PyKOBOJCTBOBAaTbCS UM B
II03HABATEJIBHOM, KOMMYHUKATUBHOM M COLMATIbHOM MPAKTHUKE.

METANPEAMETHBLIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX pe3yJlbTaTOB BBIICISIOT 3HAYMMbIE A (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATUS (3aKOH, TEOpHSs, MPUHIUIN, TUHO0Te3a, (aKT, CHCTEMa,
MPOIIECC, IKCTICPUMEHT U JIPYToe.), KOTOPBIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUCOHBIX
peIMeTaxX | IMO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MPEIMETOB (POPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAy4yHOW KapTHMHE MHpa, U yYHUBEpCAIbHbIE y4eOHbIe NEHCTBUS (IIO3HABaTENbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITSIILHOMY TUTAHHPOBAHHIO M OCYIIECTBICHUIO YI€OHOU e TSIILHOCTH.

Ilo3naBaTebHbIE YHMBePCcAJIbHbIE YueOHbIE el CTBUS

ba3oBble Jiornyeckune 1eHCTBUA:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS] IIPU OCBOCHUM 3HAHUM:
pacKpbIBaTb CMBICII XHMHUYECKMX TIOHATHH  (BBIACNATH MX XapaKTepHbIE TMPU3HAKH,
yCTaHaBIUBATh B3aUMOCBS3b C JIPYTUMU MOHATUSIMU), UCTIOIB30BaTh TMOHITHS JJIsI O0OBSICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAHUS M KPUTEPUU s KIacCUPHUKAIIUU
XAMHMYECKHUX BEIIECTB U XUMUYECKUX PEAKIUM, YCTAHABIMBATH IPUYMHHO-CIEACTBEHHBIE CBA3U
MEXIy 00BEKTaMU U3YUCHHS, CTPOUTH JIOTUYECKUE PACCYKICHHS (MHIYKTUBHBIEC, JETYKTHBHBIC,
10 aHAJIOTHH), JIeJaTh BBIBOJIBI M 3aKIIFOUCHHS;

yYMEHHE MPUMEHSTHh B Mpollecce MO3HAHMS MOHATHUS (TMPEAMETHbIE U METamnpeIMETHBIE),
CUMBOJIMYECKUE (3HAKOBBIE) MOJEH, HCIONb3yeMble B XHMHH, MPEOOPa30BBIBATH MIHPOKO
MPUMEHSEMbIE B XUMHUHM MOJICJIbHBIC TIPE/ICTABICHUS] — XUMHUUYECKHIN 3HAK (CHMBOJI DJIEMEHTA),
XUMUYeckass (opmylia W ypaBHEHHE XHMHYECKOW peakiuu — TPU PEIICHUH Yy4eOHO-
MO3HABATEJIBHBIX 33/a4, C YYETOM OTUX MOJCIbHBIX IPEACTABICHUN BBIABIATh U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3Yy4aEeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB U
XUMUYECKUX PEAKIHN, BBIABISTH OOIIME 3aKOHOMEPHOCTH, MPUYWHHO-CJICICTBEHHBIC CBSI3U H
MPOTUBOPEYUS B U3YyUaEMbIX MTPOIIECCAX U SBJICHUSX.

ba3zoBble ucciieoBare/bCKue 1eHCTBUA:



YMEHHUE HCIOJIbh30BaTh IOCTABJICHHBIC BOIPOCHI B Ka4eCTBE WHCTPYMEHTAa IO3HAHUS, a
TaKKe B KadyeCTBE OCHOBBI Ui (OPMHUPOBAHUS THUIIOTE3bl IO TPOBEPKE MPABUIBHOCTU
BBICKA3bIBAEMBIX CY)KICHUI;

npuoOpeTeHre OmbiTa 10 TUIAHUPOBAHHMIO, OPTaHM3allUd W TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIIOIaTh 32 XO/IOM TPOIIECCa, CAaMOCTOSITEIPHO IPOTHO3UPOBATH €TI0
pe3yibTar, (GopMyIHpoBaTh O0OOIICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
MCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIETaHHOM padoTe.

PabGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, aHATH3UPOBATh U HHTEPIPETUPOBATh HH(DOPMAIIHIO Pa3IHYHBIX BUIOB
¥ GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HBIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTepaTypa
XUMHYECKOTO COAEp)KaHWs, CIpaBOYHbIE IMOcoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh MPOTHBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHHUE IPUMEHSTh Pa3IMuHbIe METOBI U 3aIIPOCHI IIPH TIOUCKE U 0TOOpEe MH(OpMAIMU U
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHUS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpeNIeIEHHOTO THUMA, MPHOOpPETEHHE OIbITa B 00JACTH MCIIOJIB30BaHUS HH(DOPMAITMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHUE KYIbTYPOH aKTUBHOT'O MCIIOJIB30BAHHS PA3TUUYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY MpeICTaBICHUS
UHPOPMALMK U WUTIOCTPUPOBATH pEIIaeMble 3a/laud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduku U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh U aHAIU3UPOBATh B MpoIecce y4eOHOW M HMCCIIEI0BATEIbCKON
NESITeIbHOCTH UH(OPMAIIMIO O BIMSHUY MPOMBIIUICHHOCTH, CEIBCKOT0 X03HUCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIeH TPUPOJHON CPEJIbI.

KoMMyHUKaTHBHBbIE YHHBepcaIbHbIe Y4eOHbI€ el cTBHA:

YMEHUSl 3aJaBaTh BONPOCHl (B XoJe auanora u (WIM) AUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMbl, (HOPMYJIHPOBATH CBOM TPEJIOKEHHS OTHOCUTEIBLHO BBITIOJHCHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISTh MOJyYCHHbIE Pe3yIbTaThl TO3HABATEIBHON NESTETHHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTaxX; JeJlaTh MPE3CHTALMI0 PpPe3yJbTaTOB BBIMOJHEHUS XHMUYECKOTO
JKCIepUMeHTa (Ja00paTOPHOTO OINbITa, J1a0OPaTOpHOW pPaOOTHI MO MCCIETOBAHUIO CBOWCTB
BEIIIECTB, YU€OHOTO MTPOEKTA);

YMEHHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHOH U
UCCIIEIOBATEIbCKON JIEATENIbHOCTU NPH PELICHUHM BO3HMKAIOIMX MpoOjeM Ha OCHOBE yuéTa
OOIIMX HHTEPECOB U COTJacoBaHMs NO3MLUN (0O0CYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPIMHAIMS COBMECTHBIX JEHCTBHIA, ONPECIICHHE KPUTEPUEB 10 OI[CHKE KayecTBa
BBITIOJITHEHHOU pabOThI U IpyTHe).

PeryisiTuBHBIEe yHHBepcalbHble y4eOHbIe AeiicTBUA:

YMEHHUE CAMOCTOSITENIbHO ONMPEAEIATh eI JIeATeNbHOCTH, MJIaHUPOBATh, OCYIIECTBIATD,
KOHTPOJIMPOBAaTh M TIPM HEOOXOJWMOCTH KOPPEKTHPOBATH CBOIO JIEATEILHOCTH, BHIOMpPATH
HaubOonee HS(PQeKTUBHbIE CHOCOOBI pemieHus Y4eOHbIX M IO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh MM KOPPEKTHPOBATH MPEAJIOKEHHBIH aIrOpuT™M ACUCTBUM NpU
BBIMOJIHEHUH 33J1aHUM ¢ y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHMH 00 M3ydaeMbIX OOBEKTax —
BEIIECTBAX W PEAKIUIX, OIIEHUBATh COOTBETCTBHE TOJYYCHHOTO pPe3ysIbTaTa 3asBICHHOW IENH,
YMEHHUE HCIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IpeJIaraeMble B YCIIOBUH 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 00S3aTENILHOTO COJEpIKAHMS,
YCTAaHOBIICHHOTO JaHHOW (enepanbHOW pabodell mporpaMMol, BBIIENSAIOT: OCBOCHHBIC



o0yyarolMMUCST Hay4yHbIC 3HAaHUS, YMEHUS M CIOCOObI JeicTBUi, cnenuduyeckue At
OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJXYYEHHIO HOBOTO 3HAHHUS, €ro
UHTEpIpEeTaLnH, IPeoOPa30BAHUIO U IPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0Aa30BOM YPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy 00YHAIOIIUXCS YMEHUM:

pPacKpbIBaTh CMBIC]I OCHOBHBIX XWUMHYECKHX IIOHSATHH: aTOM, MOJIEKYJa, XMUMHYECKUU
AJIEMEHT, IIPOCTOE BELIECTBO, CJI0KHOE BEILIECTBO, CMECHh (OJHOPOAHAsA U HEOAHOPOIHA),
BAJICHTHOCTb, OTHOCHUTEJIbHAsl aTOMHAas M MOJIEKYJISIpHas Macca, KOJIMYECTBO BEIECTBA,
MOJIb, MOJISIPHAs Macca, MaccoBasi 10JI1 XMMHYECKOIO 3JIEMEHTA B COCIUHEHUH, MOJISIPHBIN
00BEM, OKCHJI, KUCIIOTA, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIILHOCTh, CTEIICHb OKUCIICHUS,
XUMHUYECKass peakuus, KilacCU(UKAIMs pPEaKUWuid: peakiuud COCOUHEHHUs, pPEaKIUuu
pa3JIoKEHUs], peaKuy 3aMEUICHHS, PEaKIIMi 0OMEeHa, SK30- U SHJIOTEPMUUYECKHE PEaKIIHH,
TEIUIOBOM 3(PQEKT peakiuuu, siApo aToMa, IEKTPOHHBIA CIIOW aToMa, aTOMHas OpOUTalb,
pangnyc aroma, XMUMHUYECKasi CBs3b, NOJIAPHAs U HENOJSApHAs KOBAJIEHTHAs CBsI3b, MOHHAs
CBs3b, HWOH, KAaTHOH, AaHUOH, pacTBOp, MaccoBas JOJs BellecTBa (MPOLIEHTHAs
KOHIIEHTpaLus1) B pacTBOPE;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX IOHATUI U IPUMEHATH 3TH IOHATHS
IIPU ONIMCAHMHM BEILECTB U UX IIPEBPALLCHUM;

UCTIOJIF30BaTh XMMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJICHUSI (JOpPMYJ BEIIECTB U YpaBHEHHIA
XAMHYECKUX PEaKIU;

ONpEAENATh BaJEHTHOCTb AaTOMOB DJJEMEHTOB B OHMHAPHBIX COEJUHEHMSIX, CTENEHb
OKHUCJICHHUS DJJEMEHTOB B OHHApHBIX COCIMHEHUSX, MPUHAMIEKHOCTh BEIIECTB K
OIpesIelIEHHOMY KJIacCy COeIMHEHHMH Mo (opMylaM, BUJ XUMHUECKOH CBSI3U (KOBaJEHTHas
U MOHHAs) B HEOPIraHUYECKUX COEINHEHMSIX;

packpbiBaTh cMbIcil [lepuonmyeckoro 3akona JI. M. MeHnpgeneeBa: I€MOHCTpUPOBATH
[IOHUMAaHUE TNEPUOJUYECKONM 3aBUCHMOCTH CBOMCTB XHMHMYECKMX DJIEMEHTOB OT HX
noynoxenus B llepuoguyeckod cucTeMe, 3aKOHOB COXPAaHEHHMS MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBATh U XapaKTepu30BaTh TaOIMuHyo Gopmy [lepuoanueckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3lUyYaTh MOHATUS «TJlaBHas mnoArpynmna (A-rpymma)» U «1o0ouHas
noarpynna (b-rpynna)», Maneie u OoJbIINe MEPHOBI, COOTHOCUTh 0003HAUEHUS, KOTOPbIE
umerorcss B Tabmune «llepuogmueckas cucrema Xumuuyeckux snementoB . U
MeHieneeBa» ¢ YUCIOBBIMU XAPAKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB
(coctaB M 3apsa sapa, oOliee YUCIIO 3JIEKTPOHOB U pacHpeiesieHHe MX MO 3JIEKTPOHHBIM
CIIOsIM);

KJaccu(UIUpPOBaTh XWMHUYECKUE 3JIEMEHTBl, HEOPraHWYeCKUEe BELIeCTBA, XUMHUYECKHUE
peakuuu (1o YUCIly U COCTaBY yYacTBYIOIMX B PEAKIIMU BEILECTB, M0 TEINIOBOMY 3P PEKTY);
XapakTepu30BaTh (ONMUCHIBATH) OOIME XUMHUUECKUE CBOMCTBA BELIECTB Pa3IMYHBIX KIIACCOB,
MOATBEPKJAs ONHCAHWE IPUMEpPaMH MOJEKYJISIPHBIX YPAaBHEHUH COOTBETCTBYIOIIHX
XUMUYECKHUX PEaKIN;

IIPOTHO3UPOBATh CBOWCTBA BELIECTB B 3aBUCUMOCTH OT HX KadyeCTBEHHOIO COCTaBa,
BO3MOKHOCTH IIPOTEKAHMS XUMHYECKUX MPEBPALICHUH B Pa3IUYHBIX YCIOBUSX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIIO
XUMHYECKOT'0 AJIEMEHTa Mo (opMyJie COeIMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBAa B PAcTBOPE,
IIPOBOJUTH PACUETHI 110 YPAaBHEHUIO XUMUUECKOU pEaKLIvH;



MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTEIHHON JEATENbHOCTH — aHalW3 W CHHTE3,
cpaBHEHHE, OO0O0OIIECHHE, CHUCTEMAaTHU3aINIo, KIACCU(UKAIINIO, BBISBICHUE MPUYHMHHO-
CJIEACTBEHHBIX CBS3€d — JUISi HU3YYCHUS CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIUH,
€CTECTBCHHO-HAYYHBIC METOBl MO3HAHHUS — HAOIIOJIEHUE, W3MEpPEHHUE, MOJICIHPOBAHUE,
9KCIIEPUMEHT (peabHbI U MBICICHHBIN);
CIeIOBaTh  NpaBWJIaM  [OJB30BAHMS ~ XMUMHYECKOM  TOCYIOH W JaOOpaTopHBIM
o0opysoBaHHEM, a TakKXe INpaBwjiaM oOOpallleHHus C BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKUHUSMHU IO BBIMOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OIBITOB MO MOIYYCHHUIO U
coOupaHHIo ra3000pa3HBIX BEMIECTB (BOIOPOAA U KHCIOPO/Ia), MPUTOTOBJICHUIO PACTBOPOB C
OnpeAeNEHHON MacCOBOM J0JIEM pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH W IPOBOJAUTH
XUMHUYECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILIEJI0YEH U KUCIOT € TOMOIIBIO
WHIUKATOPOB (JJTaKMYyC, (heHONPTaATCHH, METHIIOPAHK U JPYTHE).

K koniy oOydeHus B 9 Kjacce IpeIMETHBIE Pe3ylbTaThl HA 0A30BOM YPOBHE JOJIKHBI

oTpaXkaTh C(HOPMUPOBAHHOCTH y O0YUAIOIINXCS YMEHU:

pacKpbIBaTh CMBICI OCHOBHBIX XHWMHMUYECKHX TMIOHATHNA: XUMHUYECKUM DJIEMEHT, aToM,
MOJIEKYJIa, MOH, KaTHOH, aHWOH, NPOCTOE BEIIECTBO, CIOKHOE BEIECTBO, BAJIECHTHOCTD,
3JIEKTPOOTPULATENBHOCTD, CTENEHb OKUCIECHUS, XUMUYECKAsl Peaklus, XUMUYECKasl CBSA3b,
TerioBol 3¢ (deKT peakuuu, MOJIb, MOJSPHBIE 00BEM, pacTBOpP, SIEKTPOJIHTHI,
HEIJICKTPOJIUTHI,  AJCKTPOJUTHYECKAs  JUCCOLMAIMS, pEaKkIMH HWOHHOTO  OOMEHa,
KaTajau3aTop, XHMHYECKOE paBHOBECHE, OOpaTUMbIe ¥ HEOOpaTHMBIE PEaKIIHH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEAKIUU, OKUCIUTENb, BOCCTAHOBUTENb, OKUCIECHUE U
BOCCTAHOBJICHHE, AJLIOTPOINHUsI, aM(OTEpPHOCTb, XUMHUYECKasi CBSA3b (KOBaJCHTHAs, MOHHAs,
METaJUIMuecKasi), KpPUCTAUIMYECKas pemETKa, KOPpPO3us METAJIOB, CIUIABBI, CKOPOCTh
XHMHYECKON peakuu, npeaenbHo gonycrumas konuenrpauus [1/IK Bemecrsa;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHITHI U IPUMEHATH 3T TOHSITHS
TP ONMCAHHUH BEIIECTB M MX MPEBPAIICHUI;

WCIIOJIH30BaTh XUMHUYECKYI0 CHMBOJIUKY JIJISi COCTaBJICHUsI (DOPMYJT BEIIECTB M YpaBHEHUU
XUMUYECKUX PEaKIUid;

OTPENIETSATh BAJIGHTHOCTh M CTEMEHb OKHUCICHUS XUMUYECKHX JJIEMEHTOB B COCAMHEHUSX
pPa3IMYHOr0 COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIAcCy COSAMHEHUN MO
dbopMynaM, BHUJ XUMHYECKOW CBS3U (KOBAJEHTHAs, WOHHAs, METaJUIMYecKas) B
HEOPTraHWYECKUX COCTUHEHUSX, 3aps/l HOHA M0 XMMHYECKOW (opmyse, XapakTep Cpeabl B
BOJHBIX PACTBOpPAaX HEOPTraHWYECKUX COCAMHEHUH, THM KPUCTALTMYECKON PEIIETKH
KOHKPETHOI'O BEILIECTBA;

packpeiBaTh cMbica [lepuoanmueckoro 3akona [I. M. MenaeneeBa U 1€MOHCTPUPOBATh €r0
MOHMMAaHUE: OMHUCHIBATh U XapaKTepHu3oBaTh TabnuuHyo Gopmy [leproaudeckoil cucTemsl
XUMHYECKHX DJJEMEHTOB: pa3inyaTh TMOHATUS «rJIaBHas mnoarpynna (A-rpymma)» u
«mobounast mnoarpynmna (b-rpynma)», Mameie W OONBIIME TMEPUOABI, COOTHOCHTH
0003HaUYeHMs, KOTOpPhIE HWMEIOTCS B TNEPUOJMYECKONW Tabnuie, ¢  YHUCIOBBIMHU
XapaKTePUCTUKAMU CTPOCHHSI aTOMOB XUMHUYECKHX AJIEMEHTOB (COCTaB U 3apsi sapa, od1ee
YHCIIO DJIGKTPOHOB M pAacCIpelelieHHe WX MO JJIEKTPOHHBIM CJOsIM), OOBSCHATH OOIIue
3aKOHOMEPHOCTH B M3MEHEHUHU CBOWCTB AJIEMEHTOB M MX COCIMHEHHUH B MpeesiaX MajbIx
MEPUOJIOB U TJIABHBIX MOJTPYIIT C y4ETOM CTPOCHHUS HX aTOMOB;

KJIacCU(PUITUPOBATh XWMHUYECKHE DJEMEHTHI, HEOPTaHMYECKHE BEIIECTBA, XUMHYECKHUE
peakiuu (1o YKCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, IO TEIUIOBOMY 3P (DEKTYy,
M0 U3MEHEHUIO CTETIeHEH OKUCIEHUS! XUMHUECKUX 2JIEMEHTOB);



XapakTepu30BaTh (OMHUCHIBATH) OOIIME U CHEHM(PUUIECKIE XUMHUUECKUE CBOWCTBA MPOCTHIX U
CIIOKHBIX BEILECTB, MOATBEp)KJIas ONHUCAHUE TPUMEPAMU MOJEKYJISAPHBIX M HOHHBIX
YPaBHEHU COOTBETCTBYIOLIUX XUMHUYECKUX PEAKLIHUM;

COCTaBJISITh ypPaBHEHUS AJIEKTPOJIUTUYECKONW JUCCOLMALMU KUCJIOT, IIEI0Yel M COoJeid,
IIOJIHBIE U COKpAlIEHHBIE YPABHEHMsI pEaKUUil HOHHOTO OOMEHA, ypaBHEHUS PpEaKLMH,
MOJTBEPKIAIONIMX CYIIECTBOBAHWE TEHETHUYECKOW CBSI3M MEXIY BEIIECTBAMH Pa3IHMYHBIX
KJIACCOB;

pPacKphIBaTh  CYIIHOCTh  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKUUH  MOCPEICTBOM
COCTaBJICHUS JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

IPOTHO3UPOBATh CBOWMCTBA BEIIECTB B 33aBUCUMOCTH OT HMX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAaHUsI XMMUYECKUX MPEBPAILEHUN B Pa3IMYHbIX YCIOBUSX;

BBIUMCIISTH OTHOCUTEIBHYIO MOJIEKYJISPHYIO U MOJISIPHYIO MacChl BELIECTB, MACCOBYIO JIOJTIO
XUMHYECKOI0 3JIeMEHTa 1Mo (opMylie COeIMHEHUs, MAaCCOBYIO JIOJIIO BEIIECTBAa B PacTBOpE,
POBOJUTH PACUYETHI 110 YPABHEHUIO XUMUYECKON PEaKIINU;

coOnrofaTh  MpaBWia  MOJIB30BAaHHUS ~ XUMHYECKOHM  Tocyloil #  1abopaTopHBIM
o0OpyIOBaHWEM, a TaKKe TIpaBWia OOpalIeHUs C BEUIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMHU IO BBITOJHEHHUIO JIAOOPATOPHBIX XMMUYECKHX OIBITOB IO MOJYYCHUIO H
coOupaHHIo ra3000pa3HbIX BEMIECTB (aMMHUAaKa U YTIIEKUCIIOTo ra3a);

NPOBOJUTH PEAKIMH, IOJTBEPKAAIONINE KAUYECTBEHHBI COCTaB pa3IMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJIOPUI-, OpOMHI-, HOIUI-, KapOoHaT-, pocdat-, cunukar-,
cynbdar-, THUAPOKCHI-HOHBI, KAaTHOHHl aMMOHHUS ¥ HOHBI HM3yYCHHBIX METAaJIOB,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHWYECKHUX BEILECTB;

NPUMEHSATh OCHOBHBIC OIEPALMU MBICIUTEIFHON JEATENbHOCTH — aHAIW3 W CHHTE3,
cpaBHeHHE, 0000IIeHNe, CUCTEMATH3AINIO, BBISIBICHNE MPUYNHHO-CIICICTBEHHBIX CBS3EH —
JUISL U3YYEHHsI CBOMCTB BEIIECTB M XMMHUYECKHX PEAKI[Uil, eCTECTBEHHO-HAYYHbIE METOIbI
NO3HAHUS — HaAOJIOJIeHHEe, W3MEpPEeHUe, MOJCIMPOBAaHUE, SKCIEPUMEHT (peaslbHbIi |
MBICJICHHBIN ).



TEMATUYECKOE IIVIAHUPOBAHHUE

8 KVIACC
KosmuecTBO yacos
Nen/m  HaumeHoBaHMe pa3aesioB U TeM K I JyiekTpoHHBIE (UM (PpPOBLIE)
OHTPOJIbHbIE paKTHyecKHe
NMpOrpamMMmsl o0pa3oBaTeJibHbIE pecypchl
porp Beero padoThI padoTsI P pecyp
Paznen 1.1lepBoHavyajibHble XUMHUYECKHE MOHSITHS
XuMusi — BaKHas 00JIaCTh €CTECTBOIHAHUS bubnuoreka [IOK
1.1 . 5 0 2
U IIPAKTUYECKOU AEATEIbHOCTU YEIIOBEKA https://m.edsoo.ru/7f41837¢
bu6mmoreka IJOK
1.2 BemiecTBa 1 XuMu4ecKue peakiuu 15 1 https://m.edsoo.ru/7f41837¢
Hroro no pazaeny 20
Paznen 2.BaxHeiinue npeacTaBuTe] i HEOPraHNYECKHX BelleCTB
Bu6nuoreka IJOK
2.1 Boznyx. Kucnopon. Ilonsatue 06 okcumax 6 hitps://m.cdsoo.ra/7f41837c
Bu6nuoreka IJOK
2.2 Bonopoa.Ilonstue o Kucinorax u comisix 10 1 hitps-//m.edsoo.ru/7f41837¢
Bu6nmoreka IJOK
2.3 Boga. PactBopsr. [lorsATHE 00 OCHOBaHUSAX 5 1 1 hitps.//m.cdsoo.ra/7f41837c
24 OCHOBHBIE KJIACChI HEOPTaHUYECKUX 11 1 1 Bubmorexa [JOK
) COEIMHEHUN https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 32

Pasnen 3.1lepuonnyecknii 3axkon u [lepuoanveckas cucrema xumnuecknx dj1emMeHTosB JI. U. MenaesneeBa. CTpoenne aToMoB. XHMH4YeCKasl CBA3b.
OKHCINTEIHHO-BOCCTAHOBUTEIbHBIE PEAKIIUH

[Tepuonnueckuii 3axoH u Ilepuonnueckas

3.1 cUCcTeMa XMMHUUYECKUX 3jiemeHToB JI. U. 7
MenneneeBa. CTpoeHue aToma

bubmuoreka IIOK
https://m.edsoo.ru/7f41837¢

39 Xumuueckas cBs3b. OKHUCIUTENBHO- ] 1 bubmoreka IIOK
' BOCCTaHOBUTEJILHBIE PEAKLIUHU https://m.edsoo.ru/7f41837¢
bubmuoreka LIOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 1 Bubmrorexa HOK

https://m.edsoo.ru/7f41837c¢

OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KVIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne n/m P Kourpoabnsie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3zgen 1.BemecTBO U XUMHYECKHE PeaKIIUN
11 [ToBTOpEHUE U yroyOneHne 3HAHUIA 5 | bubmmoreka [JOK
' OCHOBHBIX pa3/IeoB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnorexa [JOK
’ peaKkuuii https://m.edsoo.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIMAIIHSL. g | | bubmmoreka [JOK
' XUMHUYECKUE PEAKIIUU B paCTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3znen 2.HemeTaJJIBI M HX COeTHHEHHS
21 OO6m1as XxapakTepuCcTUKa XUMHUUECKUX 4 | bubmuoreka [JOK
' anemeHToB VIIA-rpynmel. ["ajgorenst https://m.edsoo.ru/7f41a636
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé 6 brommorexa [TOK
) PYIIBL. £-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYHHEL ASOT, P https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO0mias XxapakTepucTUKa XUMHIECKIX
2.4 sanemeHToB IVA-rpynmnel. Yraepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edsoo.ru/7f41a636
KPEMHHU U UX COETUHEHUS
Wroro no pazueny 25



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

Pa3zgen 3.MeTa/JIBI M MX COCAUHECHUSA

bu6nmoreka [IOK
1 I 4
3 Obmpae croficTBa MeTaNIOB https://m.edsoo.ru/7f41a636
bubnunorexa LIOK
2 B 7 1
3 QKHEHIIINE METAJIbl MU UX COCIUHCHUS 6 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Pazgen 4. Xumus 1 okpy:kamomas cpeiaa
4.1 BertecTBa 1 MaTepualibl B )KHU3HH YeJIOBEKA 3 bubmorexa HOK
’ B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE Bpems 3 bubmorexa HOK
P p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KUIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
o Tema ypoka Konrpoabnsie IIpakrnyeckue Aara unpposrIe
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
| [Ipenmer xumuu. Poiab XuMuu B )KU3HU | 04.09 bu6mmoreka [IOK
yeJioBeKka. Tejia U BellecTBa https://m.edsoo.ru/ff0d210c
) ITonsiTue 0 MeTO/1aX MO3HAHUS B | 06.09 bu6mmoreka [IOK
XUMHUH. https://m.edsoo.ru/ff0d227e
bu6mmoreka [IOK
3 ArperaTHble COCTOSIHUSI BEIIECTB 1 11.09 hitps://m.edsoo.rw/00adb33c
[IpakTuueckas padora Ne 1 «IIpasuia
4 paboThl B 1a00paTOpUU U MPUEMBI | | 13.09 bubnuorexa [JOK
oOparieHus ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
5 Yucrele BemecTBa 1 cMecu. CiocoObl | 18.09 bu6mmoreka [IOK
pa3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas padora Ne 2
6 «Pa3nenenue cmeceill (Ha npumepe 1 1 20.09 bubmorexa HOK
. https://m.edsoo.ru/ff0d28c8
OYHUCTKHU OBApEHHOU COJIN)»
7 ATOMBI U MOJIEKYJIBI. ATOMHO- | 25 09 bubnnoreka [JOK
MOJIEKYJISIPHOE YUCHUE https://m.edsoo.ru/ff0d2a6c
bu6mmorexa [IOK
8 [IpocTeie U cnoXHBIE BELIECTBA 1 27.09 hitps://m.edsoo.ru/f0d2a6e
9 XUMHUUYECKHE PJIEMEHThI. 3HAKU | 02.10 bu6mmoreka [IOK
(CMMBOJIBI) XHMHYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8

bubmuoreka [JOK

10 Xumuuaeckas hopmyIa. 04.10
https://m.edsoo.ru/ff0d2d50
1 OtHocuTeNIbHAs aTOMHAs Macca. 09.10 bubmuoreka [JOK
OtHocUTeNbHAs MOJIEKYJISIpHAs Macca ' https://m.edsoo.ru/ff0d323c
12 MaccoBasi 107151 XMMHAYECKOTO 11.10 bubnuorexa [JOK
DJIEMEHTA B COCAUHEHUU ' https://m.edsoo.ru/ff0d350c
3aKOH NOCTOSIHCTBA COCTaBa BEIIECTB.
bu6mmoreka [IOK
13 BaneHTHOCTh aTOMOB XMMUYECKUX 16.10
https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
14 Du3nyecKue 1 XMMUYECKUE SBICHUS. 18.10 bubnuorexa [JOK
XuMHYECKask peaKius ' https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haky U ycioBus NPOTEKAHUS 23.10 bubnnorexa [HOK
XUMHYECKUX PEAKIUI ' https://m.edsoo.ru/ff0d3al6
TennoBoi 3 PeKT XuMUIECKOM
16 peaKuru, MOHITHE O 2510 bubnnoreka [JOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U ' https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
17 3aKOH COXpaHEHHUsI MacChl BEUIECTB. 06.11 bubnnoreka [JOK
XHWMHUUYECKUE YPABHEHUS ' https://m.edsoo.ru/ff0d3b88
Knaccudukanus XuMHUeCKUX peakiiui
18 (coemuHEHHUs, pa3IOKCHUS 08.11 bubmmorexa [IOK
- P ’ ' https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIN- BuG OK
19 sHukIoneauct. O000mEeHne 1 13.11 ubmaoTeKa 11
. https://m.edsoo.ru/ff0d40c4
CUCTEMaTHU3alisl 3HAaHUH
20 KonTponbnas padora Nel mo teme 1511 bubmuorexa [IOK
«BeniecTBa 1 XUMUYECKHE PEAKLIAM ' https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmechk razos. Cocras 20.11 bu6mmoreka [JOK



https://m.edsoo.ru/ff0d2d50
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290

BO3/yXa.

https://m.edsoo.ru/ff0d448e

TomuBo (HeTh, yroib U METaH).

bu6mmoreka [IOK

22 3 0 22.1
ArPISHEHIE BOSAYXA, CHOCODRL Ero https://m.edsoo.ru/ff0d4cda
MPEeAOTBPAILCHUS
Kucnopox — snemeHT u mpocToe
7 Benrectso. O30H. Pusnueckue u 3711 bu6mmoreka [IOK
XMMHYECKHUE CBOMCTBA KUCIOPOIa ' https://m.edsoo.ru/ff0d4614
(peakuu OKUCIEHUs, TOPEHUE).
CriocoObI OTy4eHUsT KHCIIOPOia B
i P bu6mmoreka [IOK
24 71a00paTOPUH U MTPOMBIIIIICHHOCTH. 29.11
https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
[IpakTuueckas padora Ne 3 o Teme
25 «ITonyyenue u coOupaHue KUCIOPOaa 04.12 bubmmorera [TOK
1 . P posa, ' https://m.edsoo.ru/ff0d4ae2
W3Y4YEHHE €ro CBOMCTBY
bu6mmoreka [IOK
26 ITo € 00 OKCHJax. 06.12
TUTTHE OB ORCHIAR https://m.edsoo.ru/ff0d5230
Bonopon — anemeHT u npocroe
7 BenecTBO. PU3NUECKUE U XUMHUUECCKHUE 11.19 bu6mmoreka [IOK
cBoricTBa Bojopoaa. Haxoxaenue B ' https://m.edsoo.ru/ff0d4dd0
pupoJie
)3 CriocoObl TToTy4eHHst BOAOPO/Ia B 13.12 bubnnorexa [JOK
naboparopuu. [I[pumMeHnenne Boopoaa ' https://m.edsoo.ru/ff0d4dd0
[TpakTuyeckas padora Ne 4 o Teme
29 «[TonydeHune u coOMpaHre BOIOpOIa 18.12 bubmorexa LIOK
yi N P A10pOZa, ' https://m.edsoo.ru/ff0d4f42
M3y4YEeHHUE €ro CBOHNCTBY
bubmuorexa [JOK
30 [TonsiTue o kucnoTax 20.12
https://m.edsoo.ru/ff0d50d2
31 [TonsiTue o consx 25.12 bubmuorexa [JOK



https://m.edsoo.ru/ff0d448e
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
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https://m.edsoo.ru/ff0d4dd0

1 KomuuectBo BemectBa. Moib. 2712 bubmuoreka [JOK
MonspHras macca. ' https://m.edsoo.ru/ff0d5708
13 ModnsipHblii 006EM ra30B. 3aKOH 1001 bubnuoreka [IOK
ABorazpo ' https://m.edsoo.ru/ff0d542e
BrruncieHus Koau4decTBa, MacChl
34 BEIIeCTBa O YPaBHEHUSIM XUMHUUECKHUX 15.01 bubmoreka LOK
HeCTBa 1o ¥P ' https://m.edsoo.ru/ff0d61c6
peakmuit
Brruunciaenus o0béMa, KOJIMYECTBA
35 BEIIECTBA ra3a Mo €ro U3BeCTHOM 17.01 bubmmorexa LJOK
H MY ' hitps://m.edso0.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WU 00BEMY
Breruncienusa 005EMOB ra30B IO
36 aBHEHHMIO PEAKIIMN HAa OCHOBE 3aKOHA 22.01 bubmmorexa [IOK
b .. peaitt . ' https://m.edsoo.ru/ff0d5708
00BLEMHBIX OTHOIIIEHHI ra30B
37 DOu3nIecKrue U XUMHUYECKUE CBOMCTBA 24.01 bubmuorexa [JOK
BOJIBI ' https://m.edsoo.ru/ff0d587a
38 CocraB ocHoBanuil. [Tonstue 06 2901 bubnnorexka [JOK
HHIUKATOpax ' https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie
39 U HEeHAaCHIIIIeHHBIE pacTBOPEI. MaccoBas 31.01 bubmaorexa [JOK
m pacTBope. ' hitps://m.edso0.ru/ff0d5b40
JI0JIs BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 o Teme
40 «IIpuroroBiieHrE PpaCTBOPOB C 05.02 bubnuotexa [JOK
ONpeNENEHHON MAaCCOBOM J0JIeMH ' https://m.edsoo.ru/ff0dSeba
pPacTBOPEHHOTO BEIIECTBAY»
41 KonTponbnas padorta Ne2 o teme 07.02 bubmuorexa [IOK
«Kucnopoa. Bonopoa. Boga» ' https://m.edsoo.ru/ff0d6342
42 Oxcunsl: cocTaB, KiaccupUKaus, 12.02 bu6mmoreka [JOK
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https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d542e
https://m.edsoo.ru/ff0d61c6
https://m.edsoo.ru/ff0d55a0
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https://m.edsoo.ru/ff0d6342

HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMHUYECKHE CBOMCTBA
43 KHUCJIOTHBIX, OCHOBHBIX 1 aM()OTEPHBIX 14.02 bubmorexa HOK
: P ' https://m.edsoo.ru/ff0d664e
OKCHUJIOB
44 OcHoBaHus: cOCTaB, Ki1accuuKaIus, 19.02 bubnmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ff0d67ca
45 [TonydyeHne u XUMHUYECKUE CBOWCTBA 21.02 bubmumoreka [IOK
OCHOBaHMI ' https://m.edsoo.ru/ff0d67ca
46 Kucnorsr: cocras, kinaccudukanus, 26.02 bu6mmoreka [JOK
HOMEHKJIaTypa ' https://m.edsoo.ru/ffOdfee2
47 [losydyeHne u XUMHYECKUE CBOWCTBA 28.02 bubnnorexa [JOK
KUCJIOT ' https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATypa,
48 CHOCO((SBI;) o )eHI/ISI nganIc)KI/Ie 05.03 bubmorexa HOK
. yi ’ ' https://m.edsoo.ru/00ad9474
CBOICTBa
49 ['eneTnyeckas CBsI3b MEXKIy KiIaccaMu 07.03 bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUIN ' https://m.edsoo.ru/00ad9a50
ITpakTruyeckas pabora Ne 6. Pemenue
50 SKCIEPUMEHTAIIbHBIX 33/a4 110 TEME 12.03 bubnmnorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUYECKUX ' https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
bu6mmoreka [JOK
51 O06o0061IeHre U cucTeMaTu3alus 3HaHu! 14.03
m & https://m.edsoo.ru/00ad9cb2
KontponsHas padora Ne3 o reme
52 "OCHOBHBIE KJIACCHI HEOPTraHUYECKUX 19.03 bubmorexa [TOK
o P ' https://m.edsoo.ru/00ad9ela
COCTMHECHU I
53 IlepBble MOMBITKYU KJIaCCH(PHUKALIUN 1.03 bubnnorexka [JOK

XUMHUYECKHUX 3JIeMEeHTOB. [IoHsaTHE O

https://m.edsoo.ru/00ad9ffa
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rpymmnax CXOoAHbIX 3JICMCHTOB

[Tepuonuueckuii 3aKOH U

bubnuoreka IIOK
54 [lepuoanueckas cucteMa XMMHUYECKUX 02.04 1
https://m.edsoo.ru/00ada52c
aneMmeHToB /1. 1. Menaeneena
bu6mmoreka [IOK
55 Ilepuonasl, TpyIIIbI, TOATPYIIILI 04.04
pHOA pynt APy https://m.edsoo.ru/00ada52c
56 Ctpoenne atomoB. CocTaB aTOMHBIX 09.04 bubnnoreka [HOK
anep. U30Tomnsl ' https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000I0UeK
. bubnuorexa [JOK
57 aTOMOB 3J1eMeHTOB | leproanyeckoit 11.04
https://m.edsoo.ru/00adabbc
cuctemsl . 1. Menaeneera
3nauenue [lepuoauyeckoro 3akoHa s
53 pa3BuTHUA HayKu U npaktuku. . 1. 16.04 bubnnorexa [JOK
MeHnaeneeB — y4€HbIU, IEAAror u ' https://m.edsoo.ru/00ada96e
rpak1aHuH
XapaKTepuCTUKAa XUMHYECKOTO
59 3JIEMEHTA MO €r0 MOJIOKEHUIO B 18.04 bubnuotexa [JOK
[Tepuonnueckoit cucreme /1. U. ' https://m.edsoo.ru/00ada824
Menpaeneena
b K
60 HMonnasg xumMuueckas cBI3b 23.04 nbmmotexa L0
https://m.edsoo.ru/00adac34
KoBaneHnTHas HenonsipHas XUMUYECKast
bu6mmoreka [IOK
61 CBS3b. DIIEKTPOOTPULIATENHHOCTh 25.04
https://m.edsoo.ru/00adaab9
aTOMOB XMMHWYECKHUX DJIEMEHTOB.
& KoBanentHast nosnsipHasi XuMu4eckas 30.04 bubnuorexa [IOK
CBSI3b ' https://m.edsoo.ru/00adaab8
bubanoreka K
63 Metannuueckas XUMHUYECKasl CBA3b 02.05 6muorexa O

https://m.edsoo.ru/00adaab8



https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada96e
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bubmuoreka [JOK

64 Crenens okucenns ! 07.05 https://m.edsoo.ru/00adae28
OKHCIUTETBHO-BOCCTAHOBUTEILHBIC Butmorexa LIOK

65 peaxuuu. OKuCIMTe M 1 ! 14.05 https://m.edsoo.ru/00adb076
BOCCTaHOBUTEIIN

66 Konrponsnas padora Ne 4 o teme | 16.05 bubmumoreka [IOK
«CtpoeHue aroma. XUMUYECKasl CBS3b https://m.edsoo.ru/00adb076

67 O000111eHIE U CUCTEMATH3ALU 3HAHUI 1 21.05 ngj;ﬁfj;gg/léombzl%

68 Pezepublit ypok. O6o0meHne u | 23.05 bubnuoreka [IOK
CHUCTEMAaTHU3alUs 3HAHUI https://m.edsoo.ru/00ad9cb2

OBILIEE KOJIMYECTBO YACOB I10 63

I[TPOT'PAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabnsie IIpakruueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
[lepuoauueckuii 3aK0H.
| Ilepuoauueckas cucrema | 03.09 bubnnoreka [HOK
XHMHYECKUX 21eMenToB J1. U. ' https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTU B U3MEHEHUU
. bubmuorexa [JOK
2 CBOUCTB XUMHYECKUX DJIIEMEHTOB 1 05.09
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOOB
3 Kiaccudukanust 1 HOMEHKIIaTypa | 10.09 bubnuorexa [JOK
HEOPraHUYECKUX BELIECTB ' https://m.edsoo.ru/00adb7e2
4 Bunpl XUMUYECKOM CBS3H M TUIIBI | 1.09 bu6mmoreka [JOK
KPUCTAJUIMYECKUX PELIETOK ' https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme
5 «[ToBTOpEHUE U yriryOiaeHne 3HaHUil 1 1 17.09
OCHOBHBIX pa3/iesioB Kypca 8 Kiacca
6 Knaccugukarus Xumuueckux | 19.09 bubnnorexka [JOK
peaxkLtii 10 pa3aIuYHbIM IIPU3HAKAM ' https://m.edsoo.ru/00adbcb0
[ToHsATHE O CKOPOCTH XUMUYECKOMN
7 eakuu. IIoHATHE O TOMOT€HHEIX U 1 24.09 Brbmuorexa [IOK
P ' ' https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.
bu6mmoreka [JOK
8 @akTOpBI, BIUAIOIINE HA CKOPOCTh 1 26.09

XUMHYECKOH PCAKIIUN U ITOJIOKEHUEC

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



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
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XUMHYCCKOI'0 paBHOBCCHUS

OKHUCIINTEIFHO-BOCCTAHOBUTEIIBHEIC

bu6mmoreka [IOK

9 01.10
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTAYECKOMN
10 nccoruanmu. CuibHbBIE U ci1a0ble 03.10 Eubmorexa ITOK
A HHATLIHL ' https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
bubmuoreka [JOK
11 HonHrle ypaBHEHUS peaKIIUU 08.10
P peart htps://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBaAHUH B CBETE MIPEICTABICHUN 10.10 bubmaorexa LIOK
peA ' hitps:/m.eds0o.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE Bu6 LIOK
HOINOTEKA
13 [IpEACTABIIEHUI 00 15.10
e 5 hitps://m.eds00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIMAIIIHI
bu6mmoreka [IOK
14 TlousTie o runponuse coien 17.10
AP hitps://m.eds00.ru/00add9d4
[IpakTuueckas padbora Ne 1.
15 «Perrenne dKCIIEpUMEHTAIIBHBIX 22.10 Brbmuozexa [OK
p ' https://m.edsoo.ru/00addbfa
3a71a4uy
16 O0o001mIeHNEe U CHCTEMaTH3aITHS 24.10 bubmuorexa [JOK
3HAHUH ' https://m.edsoo.ru/00addd12
KonrtponsHas pabora Ne2 o teme
17 «INEKTPOIIUTHYECKAS TUCCOIIUALIUSI 05.11 bubmmorexa [IOK
p 8 HHATLHA. ' https://m.edsoo.ru/00addec0
XYUMUYECKUE PEaKIINH B PACTBOPAX)»
OO0mras XxapakTepuCTHKa TajJOTreHOB.
18 XMMHYECKHE CBOVMCTBA Ha IIPUMEPE 07.11 Brbmuorexa IOK
PHUMED ' https://m.edsoo.ru/00addfe2
xJjopa
19 XmopoBogopoa. CoJisiHast KHCIIOTA, 12.11 bu6mmoreka [IOK



https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2

XUMHUYECKHUE CBOWCTBA, MOTYUYEHUE,
MIPUMEHEHHUE

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

[IpaxTuueckas padora Ne 2 o reme

bu6mmoreka [IOK

20 «ITonmydyenue CoITHON KUCTOTHI, 14.11
. . https://m.edsoo.ru/00ade348
u3y4yeHue e¢ CBOMCTB»
Bbluncnenus no ypaBHEHUSIM
. bu6mmoreka [IOK
21 XUMHYECKUX PEaKIUi, €CIIu OAUH U3 19.11
https://m.edsoo.ru/00ade488
peareHToB JIaH B U30BITKE
” OO01mas XxapakTepuCTHKA 3JIEMEHTOB 2111 bubnuorexa [JOK
VIA-rpynnsl ' https://m.edsoo.ru/00ade64a
AJTOTpOnTHBIC MOTU(DUKAIIMH CEPHI.
3 Haxoxnenue cepsl U €€ cCOeTMHEHUI 26.11 bubnuorexa [JOK
B NMpUpojie. XUMHUYECKHUE CBOMCTBA ' https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopoj1, CTpOEHHUE, 58.11 bubnnoreka [JOK
bu3HYecKre U XUMHUYECKUE CBOMCTBA ' https://m.edsoo.ru/00ade802
Oxkcuabl cepsl. CepHast KMCIIOTA,
. bubmorexa [JOK
25 dbuznyecKkrue 1 XuMHUYEeCKHe CBONCTBA, 03.12
https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XHUMHUUYECKUE PEAKIIUH, JIeKALUE B
OCHOBE IIPOMBIIIIEHHOTO CIoco0a
26 MIOJIyYEHUS CEPHOIN KUCIIOTHI. 05.12 bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE ' https://m.edsoo.ru/00adec8a
OKpYKarolle cpeibl COETUHEHUSIMU
cepol
7 Brruucnenue MaccoBoil JOIM BBIXOJ1a 1012 bu6mmorexa [IOK
MIPOAYKTA peaKIUuU ' https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepuCTHUKa JIEMEHTOB 12.12 bubmuotexa [JOK



https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3nveckue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

bubmuoreka [JOK

29 XUMHYECKHE CBOMCTBA, IIOJIYUYCHUE U 17.12
v https://m.edso0o.ru/00adf004
MIPUMEHEHUE
[TpakTrueckas padora Ne 3 o Teme
30 «ITonmydyenre aMmmuaka, u3yuyeHue ero 19.12 bubmorexa [TOK
. yi 13X ' https://m.edsoo.ru/00adf180
CBOMCTBY»

31 A3oTHas KucioTa, e€ Gusndeckue u 94.12 bubnuorexa [JOK
XHMHYECKUE CBOMCTBA ' https://m.edsoo.ru/00adf306
Hcnonp3oBanre HUTPATOB U COJIEH
aMMOHHSI B KQUeCTBE MUHEPATbHBIX Eub 10K

nonIMoTeKa

32 0o0peHuid. XUMHYECKOE 26.12
yAoOP . https://m.edso0.ru/00adf518
3arpsi3HEHUE OKPY KaloIIel cpebl
COEIMHEHUSIMU a30Ta
®docdop. Oxcua pochopa (V) u

33 (bocgo pHaH KI/ICJ'I((l))Ta q)¢§3n(11e3:1<1/1e u 09.01 bubmorera [JOK

p N ) https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MOJTyYEHUE
Ucnonb3oBanue docdaTtos B

34 KaueCTBE MUHEPAIbHBIX YA0OPEHUH. 14.01 bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI ' https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacipocTpaHeHHE B

35 npu 1; e E)I/ISI/II‘)—IGCKII)/IG U XUMUYECKHe 16.01 bubmorexa HOK

p ? e ' https://m.edsoo.ru/00adfd9c
CBOMCTBa
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u 2101 bubnmnoreka [JOK

XUMHYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
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DKOoJIOrHu4YecKue mpoodIeMsbl,
CBsI3aHHBIE ¢ OKcHuaoM yrieposa (IV)

N bubnmoreka [JOK

37 VYronbHast KucioTa u e€ coiu 23.01 https://m.edsoo.ru/00a6006¢
[IpakTuueckas padora Ne 4 o reme

18 "ITosrydeHune yrieKucioro rasa. 58.01 bubmumoreka [IOK
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHauaNbHBIE TOHATHS 00
39 OpPraHUYECKUX BEIECTBAX KaK O 30.01 bubmioreka IIOK
https://m.edsoo.ru/00ae054e
COCIMHEHUSIX YIiIepoaa
. bubmuorexa [JOK

40 Kpemuunii u ero coequHeHus 04.02 hitps://m.edsoo.r/002e080a
[IpakTuueckast padora Ne 5. Pemenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME 06.02 bubnnoreka [JOK
«BaxHeie HEMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHECHUS
Konrtponsnas padora Ne3 o teme

42 «BaxHeie HeMeTaIbl U UX 11.02 bubmiorexa LOK

https://m.edsoo.ru/00aec0e18
COCTMHECHUS
OO01mas xapakTepUCTHKA XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.

43 Mertannudeckas CBSI3b U 13.02 bu6mmoreka [JOK
MeTaInyeckas KpuCTaJuIndecKas https://m.edsoo.ru/00ae103e
pemérka. PuU3nyecKre CBOMCTBA
METaJIIOB
XUMHUYECKUE CBONCTBA METAJIJIOB.

44 ONEKTPOXUMHUYECKUN psift 20.02 bubmorexa HOK

HaIPSHKEHUN METaJNIOB

https://m.edsoo.ru/00ael156



https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
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OO611me crnocoObl MoTy4eHust
MmeTtaiuioB. CruiaBel. Beruucienus no

. bubnmoreka [JOK
45 YpaBHEHUSAM XUMHUYECKUX PEAKIUH, 25.02
https://m.edsoo.ru/00ael 156
€CJIM OJWH U3 PEareHTOB COJICPKUT
MIpUMECH
b K
46 [ToHsiTHE O KOPPO3UHU METAILIIOB 27.02 nommorexa HO
https://m.edsoo.ru/00ae1278
47 [Ieno4nble METAIBI 04.03 bubmorexa LOK
https://m.edsoo.ru/00aec14b2
43 OKcuabl ¥ TUAPOKCU/IBI HATPUS U 06.03 bubnuorexa [JOK
Kanusa ' https://m.edsoo.ru/00ae14b2
49 [IlenoyHO3EMENBHBIE METAILIBI — 11.03 bubnuorexa [JOK
KaJIbIIMA 1 Mardui ' https://m.edsoo.ru/00ac15e8
N b
50 Baxneiime coenuHeHNs KaIbIUI 13.03 nomoreka [OK
https://m.edsoo.ru/00ael5e8
O0001mIeHNe U CHCTEMAaTH3aITHS
51 HUI 1 18.03
3HAHUU
57 JKEcTKOCTh BOABI U CIIOCOOKI €& 20.03 bu6mmoreka [JOK
YCTpaHEHHMS ' https://m.edsoo.ru/00ae1886
[IpakTuueckas pabora Ne 6 o Teme
53 "YXEcTKOoCTh BOABI 1 METOOEI €€ 01.04 bubmmorexa [IOK
" A ' https://m.edsoo.ru/00aclae8
YCTpaHEHHUS
b K
54 AmomMuHui 03.04 nomorexa O
https://m.edsoo.ru/00ae1c64
55 AMdoTepHbIe cBONCTBA OKCHIA U 08.04 bubnnoreka [JOK
THIAPOKCHIA ' https://m.edsoo.ru/00ae1c64
56 Kenezo 10.04 bubmmorera [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIHU JKEJIe3a

bubmuorexa [JOK

37 (IT) u xxene3a (III) 1504 https://m.edsoo.ru/00ae35e6
53 0606H;I€HI/IC U CHCTeMaTHU3aIHs 17.04
3HAHUU
[TpakTuueckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME 22.04 bubnnorexka HOK
«Baxuelmme MeTaibl 1 UX https://m.edsoo.ru/00ae3ded
COCTMHEHUS»
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU 24.04 bubnnoreka [JOK
COIEPKUT IpUMecH. Beruucnenus https://m.edsoo.ru/00ae1750
MaccOBOH J0JIM BbIX0Ja IPOJYKTa
peakiuu
61 O606IEIGHI/IG 1A CUCTEMATU3ALIU 2904
3HAHUU
KonTponbnas padora Ne4 no teme
62 «BaxHenmme MeTajliibl U UX 01.05
COETMHEHUS»
63 BemectBa 1 Marepuansl B 06.05 bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3£50
64 XVMHYECKOE 3arpsI3HEHUE 08.05 bubnuoreka [IOK
OKPY’KaIOILEeH Cpebl https://m.edsoo.ru/00ae4270
65 Ponps xumMuu B pelieHun 13.05 bubnnoreka [JOK
HKOJIOTHUECKUX MPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepsHelil ypok. O6006111eHNE 1 1505 bubmuorexa [IOK
crucTeMaTu3alus 3HaHU https://m.edsoo.ru/00ae0d0a
67 PesepBHeiit ypok. O6001IeHHE U 20.05 bubnmoreka [JOK
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cUCTeMaTHU3anus 3HaHUN

https://m.edsoo.ru/00adb33c

68

PesepBHbIil ypok. O0001ICHHE U
crucTemMaTu3alus 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

22.05

bu6mmoreka [IOK
https://m.edsoo.ru/00ad9cb2



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

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA

» Xumus, 8 knacc/ I'abpuensua O.C., Octpoymos WU.I'., Cnaakos C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienne»

* Xumus, 9 knacc/ 'abpuensa O.C., Octpoymos U.I"., CnaakoB C.A., AKIIMOHEpHOE
obmectBo «M3marenscTBo «lIpocBenienne»

METOJAUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA

1. I'abpuensn O. C. Xumusa. Meronundeckoe nocobue s 8 kiacca yaeOHoe mocodue Juist
obmeobpaszoBarenbHblx opranuzanuii / O. C. ['abpuensn, U. B. Akcénona, U. I'.
OctpoymoB. — M.: IIpoceemienue, 2019

2. T'abpuensu O. C. Xumusa. COOpHUK 3a7a4 U YIPaKHEHHUH. 8 Ki1acc: yaeOHOe mocooue
st obmeodpazoBarenbHbix opranm3anuii/ O. C. I'abpuensH, 1. B. Tpury6uak M.:
[Ipoceemenue, 2019

3. 'abpuensa O. C. Xumus. Meroaudeckoe mocodue ams 9 xinacca: yaed. mocoodue ams
obmeobpaszoBarenpHbix opranuzanuii / O. C. I'abpuensan, U. B. Akcénosa, 1. I
OctpoymoB. — M.: IIpoceemenue, 2019

4. T'abpuensu O. C. Xumusa. COOpHUK 3a7a4 U yIIpakHEeHu#. 9 kiacc : yuebHoe nocodue
st obmeobpazoBarenbHbix opranm3anuii/ O. C. I'abpuensH, 1. B. Tpury6uak. M.
[Ipocsemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
UHTEPHET

1. https://m.edsoo.ru - bubnuorexa [IOK

2. http://him.1september.ru - ['azeTa «Xumus» u callT 1is yuutens «51 uny Ha ypok
XUMHUN

3. http://www.chemnet.ru - ChemNet: noptan ¢pyHIaMEHTaIbHOI'O XMMUYECKOTO
oOpa3zoBaHHs

4. http://www.hemi.nsu.ru - OCHOBbI XUMHUU: 00pa30BaTEIbHBIN CAaNT IJIS IIKOJILHUKOB U
CTYZCHTOB

5. http://www.chemistry.ru - Xumusi B OTKPBITOM KOJIJIEIKE

6. http://webelements.narod.ru - WebElements: oH1aliH-ClIpaBOYHUK XUMUYECKUX
3JIEMEHTOB

7. http://chem.km.ru - Mup xumun

8. http://experiment.edu.ru - Komnekus «EcTecTBEeHHOHAYyYHBIE SKCIIEPUMEHTBI): XUMHUS
9. http://www.chemistry.ssu.samara.ru - OpraHudeckas XUMUs: JIEKTPOHHbIM y4eOHUK 115t
CpeAaHEN IKOJIbI

10. http://school-sector.relarn.ru/nsm/ - Xumus aJ1s Bcex: WITHOCTPUPOBAHHBIE MATEPHAIIBI
0 0011el, OPraHNYEeCKON U HEOPraHUYECKON XUMUU

11. http://schoolchemistry.by.ru - [lIxkonpHas xumus



