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NNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOTO O0IIEr0 0Opa30BaHMs COCTABJICHA HA OCHOBE
TpeOOBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTeIbHON MPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenctasieHHbIX B PI'OC 00O, a Takxke Ha OCHOBE (herepalibHOM
pabouell mporpaMMbl BOCIIUTaHMS U C Y4ETOM KOHLENIMM NPENOAABAHUS y4eOHOro mpeaMera
«Xumus» B 00pa3oBaTeNnbHBIX opranuzanusx Poccuiickoit deneparmu.

[IporpamMa mo XxuMmMuu [a€T NpeACTaBICHHE O IENAX, oOIiel crpareruu OOy4deHHs,
BOCIIUTAHHUSI U Pa3BUTHA OOYYalOIIMXCS CpPEACTBaMHU YYEOHOTO IpEeaMeTa, YCTaHaBIMBAET
00s13aTesIbHOE TPEAMETHOE COJEpKaHKe, NMPEelyCMaTpPUBAET paclpesieieHue ero mo kjaccaM U
CTPYKTYpUPOBAaHHE I10 pa3fesiaM U TEMaM MPOrpamMMbl 110 XUMHUH, ONPEAEISAET KOIMUECTBEHHBIE
U KauyeCTBEHHBIC XapaKTEPUCTHKH COJEP)KAHUSA, PEKOMEHAYEMYIO IOCIIENOBATEIbHOCTD
U3YYCHHS] XUMHUH C YIETOM MEXKIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, TOTUKU yd4eOHOTO
npoliecca, BO3paCTHBIX 0COOEHHOCTEH 00yJaroIuxcsl, ONpeaesisieT BO3MOKHOCTH IIpeaMeTa JUls
peanu3anyy TpeOOBaHUI K pe3ylbTaTaM OCBOSHHSI OCHOBHOW 00pa3oBaTeNbHON MPOrpaMMBbl Ha
YPOBHE OCHOBHOT'O O0IIIET0 00pa3oBaHus, a TAaKKe TPeOOBaHUM K pe3yJbTaTaM 00yUeHUS] XUMHH
Ha YpOBHE LeNeld W3ydeHUs TMpeaMera M OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHLHOM
JEATETLHOCTH 00YYaIOIIETOCs IO OCBOSHUIO YIEOHOTO COJIEP KaHMUS.

3HaHuEe XUMHUH CIYKHUT OCHOBOU JUIs POPMUPOBAHUS MHUPOBO33PEHUS 00YUAIOLIETrOCs, €ro
IPEJCTaBICHUN O MaTEpUAIbHOM €AMHCTBE MUPA, BXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHUEH
IPECTaBICHUS O B3aMMOIIPEBPALLCHUSAX YHEPTUU U 00 SBOJIIOLIMHU BEIIECTB B MPUPOJIE, O MYTIX
pemieHust Ta00anbHBIX MpoOJEeM yCTOHUMBOIO Ppa3BUTUS 4YEJIOBEYECTBA — CBIPHEBOM,
HHEPTeTUYECKOM, MUILEBON U 3KOJIOrHYecKoi 6e301acHOCTH, MPOOIIEM 3JpaBOOXPAHECHHUS.

N3ydenune xumMuu:

CHOCOOCTBYET peaau3allii BO3MOXHOCTEH s caMopa3BUTHS U (OPMHUPOBAHUS
KYJBTYpPBI JINYHOCTH, €€ 001IeH U (HyHKIIMOHATIBHON IPAMOTHOCTH;

BHOCHUT BKJIaJ] B ()OPMHPOBAHUE MBIIUICHUS! U TBOPUYECKUX CIIOCOOHOCTEH 00ydaromuxcs,
HaBBIKOB  MX  CAaMOCTOSITEJIbHOM  y4eOHOH  JeATENbHOCTH,  HKCIEPUMEHTANbHBIX U
UCCIIEIOBATEIbCKUX YMEHHMH, HEOOXOAMMBIX KaK B TIIOBCEJHEBHOW JKH3HH, TaKk U B
Ipo¢eCCHOHATIBHOM 1eATENbHOCTH;

3HAaKOMHUT CO CIEUU(UKON HAyYHOTO MBILIUICHUS, 3aKJIaJbIBa€T OCHOBBI IIEJIOCTHOTO
B3IUIs]1a HA €JUHCTBO NPHUPOJIbI U YEJIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAlloM B ((OPMUPOBAHUU
€CTEeCTBEHHO--HAyYHON TPaMOTHOCTH 00yUaroIInXCs;

CHocoOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HAaHUSM, K TPHPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJaJ B 3KOJOTMYECKOE OOpa3oBaHHE
oOydJaronuxcs.

JlaHHble HampaBieHUS B OOYyYEHMHM XUMHM OOECIEUMBAIOTCS CHeun(UKON coiepiKaHus
y4eOHOro mpeaMeTra, KOTOPbIM SBJISETCS MEeJarorn4eckd aJalTHPOBAaHHBIM OTpak€HHEM
0a30B0i1 HAyKH XMMHHU Ha OTpeACIEHHOM dTarne e€ pa3BUTHSl.

Kypc xuMuum Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHMsS OPUEHTHPOBAH Ha OCBOEHUE
00yYaromKUMHUCS CUCTEMbI NEPBOHAYAIBHBIX MOHATHI XMMHUH, OCHOB HEOPraHUYECKOW XUMUH U
HEKOTOPBIX OTJEIIBHBIX 3HAYUMBIX IIOHATUN OPTraHUYECKON XUMUHU.

CrpykTypa conepkaHHs NMPOrpaMMbl 0 XUMHUH C(HOpPMUpPOBaHA HA OCHOBE CHCTEMHOTO
noxxona kK e€ m3ydeHuro. ConepkaHue CKIAABIBACTCS U3 CHUCTEMBI IOHATUH O XUMHUYECKOM
BJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHUH O XUMHUYecKoW peakuuu. OOe 3TH CHCTEMBI
CTPYKTYpPHO OPraHM30BaHbI 110 IPHHLHUITY ITOCJIECJOBATEIBHOIO pPa3BUTHsA 3HAHMM Ha OCHOBE
TEOPETUYECKUX IIPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona J[. . MenzaeneeBa Kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHMSI O CTPOEHUM aToMa U XUMUYECKOH CBSI3H;

— MPEACTaBICHUH 00 NEKTPOIUTUUECKOM TMCCOIMAIINN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHUSA PACCMATPUBAIOTCA HA OCHOBE OJMIIMPUYECKH IIOJYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPa3BUBAIOTCS IOCJIEIOBATENIBHO OT OJHOTO YpPOBHS K JApYromy,



BBIMOJHAS (YHKIIMM OOBSICHEHUS U MPOTHO3HPOBAHUSL CBOMCTB, CTPOEHUS M BO3MOXKHOCTEH
IIPAKTUYECKOI0 IPUMEHEHNUS U MOJYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl 1O XUMHUHU CIOCOOCTBYET (DOPMHUPOBAHMIO TPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAYyYHOM KapTUHBI MUpa B JIOTHUKE €€ CUCTEMHOM IIPUPOJBI,
LIEHHOCTHOTO OTHOIIEHHUS K HAYYHOMY 3HAaHHUIO U METO/IaM MO3HaHuA B Hayke. V3yueHune xumMuun
OPOMCXOMUT C TPHUBJICUCHHEM 3HAaHUM M3 paHee U3YYCHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uKa. 7 Kiaccy.

[Ipu n3ydeHnr XUMHUH IPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XUMUYECKOI HayKH Kak
00J1acTl COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NESTEILHOCTH YeIOBeKa U KaK OJHOIO
U3 KOMIIOHEHTOB MHUPOBOH KYJbTYpbl. 3a7ada y4eOHOro MpenMeTa COCTOUT B (hOPMUPOBAHHUU
CUCTEMbl XUMHUYECKHX 3HAaHUM — BaKHEHIIMUX (DAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKHX
MOJIOKEHUH, JIOCTYNHBIX OOOOIIEHNH MHMPOBO33PEHYECKOT0 XapakTepa, s3blka HayKH, B
MPHUOOIIEHNN K HaAyYHBIM METO/IaM MO3HAHUS MIPU U3YyYEHUH BEIIECTB U XMMUUYECKUX PEaKIUii, B
GopMHpOBaHMM W pPa3BUTHM [IO3HABATEIbHBIX YMEHMA M HMX MPUMEHEHMH B Yy4eOHO-
MO3HABATEIbHON U y4yeOHO-UCCIIE0BATEIbCKOM AeATEeIbHOCTH, OCBOCHUHU MPABHII 0€30MacHOr0
oOpalieHus C BeECTBAMU B IIOBCEIHEBHON KHU3HH.

[Ipy u3ydyeHWH XMMUU Ha YpPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHMs Ba)XHOE 3HAUCHUE
nproOpenu Takue ey, Kak:

— (hopMUpPOBaHHE MHTEIJICKTYAIbHO PAa3BUTOH JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHMUIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY THPUHATHIO PEIIeHUH, CIOCOOHOM amanTHUpOBaThCS K
OBICTPO MEHSIOIIMMCS YCIOBUSM JKU3HU;

— HampaBJICHHOCTh OOYyYEHHUS Ha CHUCTeMaTH4ecKoe NpuoOIieHrne oO0ydarommxcs K
CaMOCTOSITENIbHOM ~ MO3HABaTEJNbHONM  JI€ATENbHOCTH, HAyYHBIM  METOJaM  IIO3HaHUA,
(GhOpMUPYIOIUM MOTHUBAIIUIO U PA3BUTUE CIIOCOOHOCTEH K XUMUH;

— obecrieyeHue YCIOBHM, CIIOCOOCTBYIOIIMX IPHOOPETEHUIO OOYYarOIIMMUCS OINbITa
pa3HoOOpa3HON AESITENbHOCTH, MO3HAHUA U CaMOIO3HAHMSI, KIIOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCAIbHOE 3HAUEHUE I Pa3IMUHbIX BUJOB JEATEIBHOCTH;

— popmupoBanue o0mel QyHKIIMOHATHHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUI OOBSCHATh U OLICHMBATH SIBJICHHUS OKPYKAIOLIEro MHpa, UCHOJb3ysl 3HAHUSA U
OMBIT, TIOJXYYEHHBIC MPH H3YYCHUH XUMHM, NPUMEHATh HMX MPH peleHHH MpodieM B
MMOBCETHEBHOM KU3HU U TPYAOBOM AEATEIbHOCTH;

— (opmupoBaHue y 00yJaronuxcs r'yMaHUCTUYECKUX OTHOLICHHUM, TOHUMaHUs [IEHHOCTH
XUMHYECKHX 3HAaHWM Ui BBIPAOOTKU SKOJOTHYECKH LeJIecoo0pa3HOro MoBeAeHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LIENAX COXPAHEHHUSI CBOETO 3J0POBbA M OKPYKAIOUIEH MPHUPOTHON
Cpelibl;

— pa3BUTHE MOTHBALIUU K O0YYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIUTAHHUIO
Ha OCHOBE YCBOCHHS OOILEYETOBEYECKHX LIEHHOCTEH, FOTOBHOCTH K OCO3HAaHHOMY BBIOODY
npoduIIsl ¥ HAMPABICHHOCTH JAJIbHEHUIIIET0 00ydeHHUS.

OO1m1ee 4nCiiO 4acoB, OTBEAEHHBIX Ui M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOILEro
obOpasoBanus, coctaBisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hefen0), B 9 kiacce — 68
4yacoB (2 yaca B HE/IEIIO).



COJEP)KXAHUE OBYYEHUSA

8 KIIACC

IlepBoHayajbHbIe XUMHYECKHE TOHATHS

[Ipenmer xumun. Ponb XuMHUM B KH3HU 4Ye€lOBEKa. XHMHUS B CHCTeME HayK. Tena u
BemecTBa. dusnueckne CBONCTBAa BEIIECTB. ArperarHoe cocrosiHue BemiecTB. [lonsThe o
METOJ[aX MMO3HaHUs B XUMUU. YucThie BelecTBa U cMecu. CIIocoObl pa3ielieHus cMecei.

ATOMBI U MOJEKYJbl. XHUMHUYECKHE 3IeMEHThl. CHUMBOJBI XHUMHUYECKHX 3JIEMEHTOB.
[IpocTbie u cnoxHbIe BeuecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHE.

Xumuyeckass Qgopmyna. BaneHTHOCTP aTOMOB XHMHYECKHX OJEMEHTOB. 3aKOH
MOCTOSTHCTBA cocTaBa BelecTB. OTHOCUTENbHAsS aToMHas Macca. OTHOCUTENbHAS MOJIEKYJIsIpHas
Macca. MaccoBasi 10J11 XUMHUYECKOI0 3JIEMEHTa B COCIMHEHUH.

KonmuuectBo BemectBa. Monbs. MonsipHas macca. B3anmMocBsA3b KOJIMYECTBA, MAacChl U
YHClia CTPYKTYPHBIX €AMHHUII BenecTBa. Pacu€Tel mo popmynam XuMHUYECKUX COSTUHEHUH.

DuU3NYeCKue W XUMHUYECKHE SIBJICHUS. XUMHUYECKas peakuuss U €€ MpPU3HAKU. 3aKOH
COXPaHEHHSI MACChl BEIECTB. XUMUYeckue ypaBHeHUs. Kinaccudukanus XUMUYecKuX peakiuit
(coenuHeHus, pa3IoKEeHHs, 3aMeIeHUsI, 0OMEHA).

Xumuueckuii Ixcnepumenm:

3HAKOMCTBO C XHMMHYECKOM MOCYyI0i, mpaBmiiaMu paboThl B jJaboparopuu U mpuéMamu
oOpatieHus ¢ 1abOpaTopHBIM OOOpPYIOBAaHUEM, M3yYEHUE M OMHCAHHE (DU3MUYECKUX CBOWCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMI0IeHHE (Pu3nUecKuX (TIJIaBJIeHUE BOCKA, TasTHUE JIba,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJICHCALIUS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAHNWE METHOM MPOBOJIOKH, B3aUMOJICHCTBHE Mejla C KUCIIOTOM) sIBJICHUH, HAOI0IeHE
U ONHCAaHHWE TMPU3HAKOB TMPOTCKAHHMS XUMHUYECKUX peakuuid (pa3jioKeHHe caxapa,
B3aMMOJICCTBUE CEPHOM KHUCIIOTHI C XJIOpUIIOM Oapus, pasnokenue ruapokcuaa meau (1) mpu
HarpeBaHWM, B3aWMOJeicTBHE jxene3a ¢ pactBopoMm comu Mmeau (II), m3yueHume cmocoOoB
pasfeneHus CcMeceil: C TMOMOINBI0 MarHuTa, (UIBTPOBaHUE, BBIAPUBAHHUE, JUCTHIUISALMS,
xpomaTtorpadusi, TMpOBENEHHWE OYMUCTKA TMOBAPEHHON CONMM, HAONIOACHHE W ONHCAHHE
pe3yNbTaToOB MPOBEACHHUS OIbITa, WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAacChl, CO3JaHUE
MoOJIeIe MOJIEKY (IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ M HEOPraHNYeCKUX BelleCTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kuciaopoa — 31eMEHT U IMPOCTOE BEIIECTBO.
Haxoxnenue kuciopoja B mpupoje, GU3ndecKue 1 XUMHIECKHE CBOMCTBA (PEaKIIMU TOPECHHS).
Oxcunel. Ilpumenenue xkucnopoga. CrmocoObl TONyY4eHHUs KUCIOpoJa B Jaboparopud U
IpoMbIIUIeHHOCTH. KpyroBopoT kuciopoaa B mpupone. O30H — aluIoTporiHas MOAMQPUKAIUS
KHCIIOPO/JIa.

TennoBoit 3(pdekT XUMUYECKOW peakluv, TEPMOXMMHYECKHE YypaBHEHHS, 3K30- U
SHAOTEPMUYECKHE peakiuu. TOIIMBO: yroib M METaH. 3arpsi3HEHHE BO3/AyXa, YCUJICHUE
napHUKOBOTO d(pdekTa, pazpyiieHne 030HOBOTO CJIOSI.

Bomopon — »smemeHT M mpocroe BemecTBo. HaxokaeHue Bogopojga B MPUPOJE,
duznyeckne 1 XuMUYeCKre CBOMCTBA, MPUMEHEHHE, CIIOCOObI osyueHus. KucioTe! u comnu.

MounsipHbiii 00BEM Ta30B. PacdéThl M0 XUMUYECKUM ypaBHEHUSIM.

®dusnyeckue cBoMcTBa BOAbl. Boma kak pactBoputenb. PactBopbl. HackimieHHbie u
HEHACBIIICHHbIE PAacTBOpPbl. PacTBOpUMOCTh BelIeCTB B BojJe. MaccoBasi JOJsi BELIECTBAa B
pactBope. XuMHUUYECKHE CBOMCTBA BOAbl. OcCHOBaHUs. Poyib pacTBOpPOB B MPUPOAE U B KU3HU
yenoBeka. KpyroBopoT Boasl B Ipupoje. 3arpsi3HEHHE NpUPOAHBIX BoA. OXpaHa M OYMCTKa
MPUPOJHBIX BOJ.

Knaccudukanus nHeopranmueckux coeauneHuit. Oxcuapl. Kiaccudukanust OKCHIOB:
coyieoOpa3yrorie (OCHOBHBIE, KUCIOTHBIE, aM(oTepHBIC) U HeconeoOpa3yromue. Homenkiarypa
oKcuA0B. DU3HUECKHE U XUMUYECKUE CBOMCTBA OKCUIOB. [loirydeHue okCuaoB.



OcHoBanmsi. Knaccudukainus oOCHOBaHHWE: MENOYM W HEPACTBOPUMBIC OCHOBAHMS.
Homenknarypa ocHoBaHuil. PuU3MYECKHME M XMMHUYECKHE CBOMCTBA OCHOBaHWH. [lomydenue
OCHOBAaHMH.

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kucior. @u3ndeckue U XUMHYECKUE
cBoricTBa kucioT. P akruBHoctu metamioB H. H. bekerosa. Ilonyuenue Kucior.

Conu. Homenkiarypa coneil. @u3nyeckre U XUMUYECKUE cBoWcTBa cosel. [lomydenue
COJIEH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPIaHUYECKUX COCTMHEHUM.

Xumuueckuii IKCnepumenmn:

KaueCTBEHHOE OIpeiesieHue CoJIepKaHusl KUCIopo/ia B BO3yXe, MOoIydeHue, cooupaHue,
pacro3HaBaHWEe W HM3yYEHUE CBOWCTB KHUCIOpOJa, HAOMIOJCHHE B3aWMOJCWCTBUS BEIIECTB C
KHCJIOPOJIOM U YCJIOBUSI BO3HUKHOBEHUS U MpEKpallleHUs TOpeHus (moxapa), O3HAaKOMIIEHUE C
o0Opa3lilaMu OKCHIOB M ONUCAaHHE WX CBOWCTB, TONydYeHHE, COOMpaHUE, paclO3HaBaHUE U
W3y4deHHEe CBOMCTB Bojaoponaa (TopeHue), B3aumojeicTBue Bojopoaa ¢ okcumom meam (II)
(BO3MOYKHO HCIIOJIP30BAHKE BHUICOMATEPUANIOB), HAOMIOJEHIE 00Pa3I[OB BEIIECTB KOJIMYECTBOM
1 Momnb, uccnenoBaHUE OCOOEHHOCTEH PACTBOPEHHUS BEIIECTB C Pa3IUYHOM PacCTBOPHUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEIEIEHHOM MacCOBOM J0JIEH PacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOJBl C METAUIaMU (HaTpueM W KajbliueM) (BO3MOXKHO HCIIOIh30BaHUE
BUJICOMATEPHAJIOB), MCCIIEJOBAaHHE OOPa3I[0OB HEOPTAaHMYECKUX BEIIECTB PA3IUYHBIX KIIACCOB,
HaOJII0/IeHUE W3MEHEHMsI OKPACKM WHIMKATOPOB B PACTBOPAX KHUCIOT U ILEIOYel, U3ydyeHue
B3aumozeiictBus okcuga meau (II) ¢ pacTtBopom cepHOM KHMCIOTHI, KHCIOT C METAJUIAMH,
peakuuii HeUTpanu3aluu, MOJYYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OIHOTO
MeTajia IpyruM U3 pacTBOpa COJIH, PEILIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 0 TeMe «Baxkuelue
KJIACChl HEOPTAaHUYECKUX COETUHEHUI.

Ilepuoauyecknii 3axoH u Ilepuoanyeckass cucrema xumudeckux sjinementos JI. M.
MenpeineeBa. CtpoeHne aToMOB. XMMH4YeCKas CBsA3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBble TOMBITKA KJIACCU(PUKALUNA XHUMHUECKUX »dyeMeHToB. [loHsTHe o rpynmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHbIC U LIEIOYHO3EMEIbHbBIE METAJIbI, TaJOT€Hbl, HHEPTHBIE T'a3bl).
DNeMEeHTHI, KOTOpbIe 00pa3ytoT aM(OTepHbIE OKCU/IBI U THIIPOKCH/IBI.

Ilepuonuueckuit 3akoH. Ilepuommyeckas cucrema xumudeckux osnemeHtos [[. H.
MenneneeBa. KoporkomepuoaHas W JyMHHONEpUOAHas ¢opmbl [lepuoanyueckoid CUCTEMBI
xumuueckux dsnemeHToB J[. M. MenneneeBa. Ilepuoast u rpymnmbl. DU3HUECKHA CMBICT
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOA U TPYIIIIHI JJIEMEHTA.

Crpoenne aromoB. CoctaB aroMHbBIX szaep. W3oromsl. OnekTpoHsl. CTpoeHHe
AJICKTPOHHBIX 000JIOYEK aTOMOB MEPBHIX 20 XUMHUECKHX 3JeMEHTOB [leproanyeckoit CUCTEMBI
. W. MenneneeBa. XapakTepUCTHKa XHMHYECKOIO DJIEMEHTa II0 €ro IIOJOKEHUIO B
ITepuoanueckoii cucreme JI. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIIaM U [IEPUOJAM.

3nauenue [lepuognueckoro 3akoHa u Ileproguyeckoil CUCTEMbI XUMUUYECKHUX 3JIEMEHTOB
JUIs1 pa3BUTHS HAyKW U npakTuku. 1. 1. MenaeneeB — y4€HbIN U TpakIaHKH.

Xumuueckas CBSI3b. KoBanentnas (nonsipHast u HETOJISIpHAS ) CBSI3b.
DIIEKTPOOTPULIATEIBHOCTh XMMUYECKUX 3JIEMEHTOB. MIOHHAs CBA3b.

Crenenb  okucieHusi. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchbr
OKHCJIEHUS U BOCCTAaHOBJIEHUSA. OKHUCIUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

U3y4YeHHE O0pa3loB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJIECHCTBUE THUAPOKCUAA
[MHKAa C pacTBOpaMu KHUCIOT M IIEI0Yel, MPOBEACHUE OIbBITOB, WILTIOCTPUPYIOIIHUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKuil (fOpeHUe, PeaKiuu pa3ioKeHUs, COSTUHEHHS).

Mesicnpeomemmuwie ceasu



Peanuzanus MeXIpeaAMETHBIX CBSI3€U MPU M3YYEHUU XUMHUHU B 8 KJIacCe OCYLIECTBISETCS
yepe3 MHCMONb30BaHUE Kak OOIIMX €CTeCTBEHHO--HAyYHBIX MOHATHM, TaK U TOHSATHI,
SIBJISIFOLLIUXCSL CHCTEMHBIMU JJI1 OTACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO0mre ecTecTBEHHO--HAy4yHbIE TOHATUSA: Hay4YHBIA (akT, THIOTEe3a, Teopus, 3aKOH,
aHaNM3,  CHUHTE3,  KIacCU(pUKalUsi,  IMEPUOJUYHOCTh,  HAONIONEHUE,  OAKCIEPUMEHT,
MOJIeJTMPOBaHUE, U3MEPEHUE, MOJIEIIb, IBJICHHE.

®dusnka: Marepus, aroMm, D>JEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHJ, HU30TOIMbI,
PaAMOAaKTUBHOCTb, MOJIEKYNA, J3JEKTPUUECKUN 3apsisi, BELIECTBO, TeNo, O0BEM, arperatHoe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUE BEIUYHMHBI, CIUHUIIBI U3MEPEHUS, KOCMOC, IUIAHETHI,
3BE3061, ComHIIE.

buonorus: ¢porocunres, npixanue, ouocdepa.

['eorpadus: armocdepa, ruapochepa, MHHEpAIbl, TOPHBIE TIOPOJBI, IOJE3HBIE
HCKOIIaeMbl€, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemrecTBo M XMMH4YeCKasi peaKkius

Ilepuonnueckuii 3akoH. llepumogmyeckas cucrema XuUMHUYeCcKHX »diemeHtoB [[. .
MenneneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHHMHM CBONCTB XHMMHYECKUX
9JIEMEHTOB MEPBBIX TPEX MEPHOJOB, KalWs, KaJlbLUg U HX COCIWHEHUH B COOTBETCTBUU C
MOJIOKEHUEM FJIEMEHTOB B lepronueckoi cucteMe u CTpPOEHHUEM UX aTOMOB.

CTpoeHue BelleCTBa: BHUIbl XUMHUYECKON CBsI3U. TUNBI KPUCTALIMYECKUX PEHIETOK,
3aBUCUMOCTb CBOMCTB BEILECTBA OT THUIA KPUCTANIMYECKOM PEIETKH U BHJA XUMHYECKOU
CBSI3H.

Knaccudpukanuss ©1 HOMEHKIATypa HEOPTaHWMYECKHX BEHIECTB. XHUMHUYECKHE CBOMCTBA
BEIIECTB, OTHOCSIIMUXCS K Pa3jMYHbIM KJaccaM HEOPraHMYECKUX COEIMHEHUH, reHeTHdYecKas
CBSI3b HEOPTraHUYECKHUX BEIIECTB.

Knaccudukanusa XuMU4YeCKHX peakluui Mo pa3InYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YYaCTBYIONIMX B PEAKIUU BEIIECTB, IO TEIJIOBOMY 3(QeKTy, Mo H3MEHEHHUIO CTETeHEeH
OKHUCJICHUS XMMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, MO YYaCTHIO KaTaiuzaropa). JK30- U
SHIOTEPMUUYECKHUE PEAKIINU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsiTie O CKOpPOCTH XMMHYECKOW peakiuu. [loHsTHE 00 OOpaTHMMBIX W HEOOPATHMBIX
XUMUYECKUX peakiusax. [IoHsATHE O TOMOreHHBIX M TeTepOreHHbIX peakuusx. [lonsTtue o
kartanu3e. Ilonstue o xumuueckoM paBHoBecHH. DaKTOpPbI, BIMSIIONIME HAa CKOPOCTh
XUMUYECKON PeaKLUU U MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, D3JEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAHOBUTEIbHON peakuuu. CoCTaBlieHHE YPAaBHEHHH OKHUCIUTEIbHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCTOIb30BaHUEM METO/1a AJIEKTPOHHOIO OaliaHca.

Teopust AEKTPOIIUTUUECKON JUCCOLMAIUU. DIEKTPOJIUTHI U HEIIEKTPOJIUTHI. KaTuoHbI,
AQHUOHBI. MexaHu3M [AHMCCOIMAllMM BELIECTB C pPa3IUYHBIMU BHUAAMU XHUMHUYECKOH CBS3U.
Crenens aucconuanuu. CHIBHBIC U CIA0BIC DIEKTPOIIUTHI.

Peakiun woHHOTO 0OMEHA. YCJIOBHS MPOTEKAHUS PEaKIIUid MOHHOTO OOMEHa, MOJHBIC U
COKpallEHHBbIE MOHHBIE ypaBHEHUs peakiui. CBONCTBAa KUCJIOT, OCHOBAaHUN U COJIEH B CBETE
IpEJCTaBICHU 00 3JIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHblE peaklUud Ha HOHBL
[TonsTHE O TUAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

03HAKOMIJIEHHE C MOJCNISAMH KPUCTAUIMYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB —
METaUIOB W HeMeTauioB (rpadura W anaMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHs),
UCCJIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMMHYECKOM peakuuu OT BO3JIECUCTBHUS PpPa3IMYHBIX
(bakTOpoB, UCCIIETOBAaHHE 3JIEKTPOIIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca AUCCOLUALUN
KHCIIOT, MIeJoued u cojied (BO3MOXKHO HCIIONb30BAHME BHJIEO MaTEpHANIOB), MPOBEJCHUE
OTIBITOB, WJLTIOCTPUPYIOIIMX NPHU3HAKH MPOTEKAHUs PEaKIMi MOHHOro oOMeHa (oOpa3oBaHuUe
ocajka, BbIFCNIEHHE Tra3a, oOpa3oBaHUE BOJBI), OIBITOB, WJUIFOCTPUPYIONINX TMPUMEPHI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUMA (FOpEHUE, peakLUUU pa3ioXKEHHUs, COCAUHEHMS),
pacro3HaBaHMEe HEOPraHWYECKHX BEIIECTB C TMOMOIIbIO KaYeCTBEHHBIX pEeakUWid Ha HOHBI,
pellIeHne YKCIIEPUMEHTAIbHBIX 3a4a4.

HemeTauibl 4 MX coeJUHEHHSA

OOmast xapaktepucTuka TrajgoreHoB. OcCOOEHHOCTHM CTpPOEHHUS aTOMOB, XapaKTEpHBIC
crenieHn okucieHus. CTpoeHne U (puU3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TaJOr€HOB.
XUMHYECKHE CBOMCTBA Ha IMpUMEpPE XJopa (B3aMMOJECHCTBHE C METalJIaMH, HEMETaJllaMH,
miesoyamu).  XjopoBoaopoa. ConsHas KHACIOTa, XUMHYECKHE CBOMCTBA, MOJydYCHHUE,
npuMeHeHue. [leicTBre X10pa U XJIOpOBOJOPO/a Ha OpraHu3M 4elloBeKa. BaxxHenmue xJIopuasl
U X HaXO0XJEHHE B IPUPO/IE.

OOmast xapakrepuctuka 31eMeHTOB VIA-rpynnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (PU3NYECKHue CBOWCTBA MPOCTHIX BEIIECTB —
KHCJIOPO/a M Cepbl. AJUIOTPOINHbIE MOJU(HKAIIMKA KUCIOPOJA U Cepbl. XUMUYECKUE CBOICTBA
cepsl. CepoBomopoj, cTpoeHue, (U3MYECKHe M XUMHYEeCKue CBOMCTBAa. OKCHUIBI CEphl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIOTa, (PU3NYECKHEe M XUMHUYECKHE CBOMCTBa
(oOmme Kak TpeACcTaBUTENS Kilacca KUCIOT W cruernuduyeckne). XUMHUYECKUE PEaKInH,
Jeallue B OCHOBE IPOMBIIUICHHOTO CIOco0a TMOMydeHusi cepHoil KuciaoThl. [IpumeneHue
cepHoii kucioTbl. Coi CepHOM KUCIOTHI, KAaUeCTBEHHAs peakius Ha cyiabdaT-uoH. Haxoxnenue
ceppl U €€ coequHEeHHH B mpupofe. XHUMHUYECKOE 3arpsA3HEHHUE OKPYKAIOIIEH Cpeabl
COCTMHEHUSIMU cepbl (KUCIOTHBIE NTOKIHU, 3arpsi3HEHHE BO3JyXa U BOJOEMOB), CIIOCOOBI €ro
IPEIOTBPALLECHUS.

OO0mas xapakTepucTuka 3JeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTENEHH OKHCICHHs. A30T, paclnpoCcTpaHeHHE B Mpupoae, (U3NYEeCKue Hu
XUMUYECKHe CBOicTBa. KpyroBopoT azora B mpupozae. AMMHUaK, ero Gu3ndecKrue U XUMUUYECKHE
CBOWCTBA, MoytyueHue u npumenenue. Coiau aMMOHHUSA, UX (prU3nUecKre U XUMHUYECKIE CBOMCTBA,
npuMeHeHrne. KadecTBeHHass peakuusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ IMOJy4YeHHE,
duznueckue W XUMHYECKHE CBOMCTBa (0OmIMe Kak WpPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcnonp3oBaHue HUTPATOB M cOJed aMMOHHS B KayeCTBE MHHEPaJIbHBIX
ynoopenuii. XuMH4ecKkoe 3arps3HeHHE OKPYXKAIOMIeH cpeibl COSTUHEHUSIMH a30Ta (KUCIOTHBIC
JOKIIA, 3arps3HEHUE BO3AyXa, MOYBBI M BOAOEMOB). Docdop, ammoTpomHble MOAMPUKAIII
doctopa, ¢pusznyeckue u xumuueckue cBoirictBa. Oxcua docdopa (V) u gochopHas KucioTa,
bu3nYecKue W XUMHUYECKHE CBOWMCTBa, mojiydeHue. Mcmomb3oBanue ¢(ochaTroB B KadecTBe
MHUHEPaJIbHBIX Y100pCHHIA.

OO6mas xapakrtepucThka djeMeHTOB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS aTOMOB,
XapaKTepHbIE CTENICHH OKUCIEHHs. YTIepo], aFIOTPONHbIE MOAN(UKAILIMK, PACIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XuMUIecKrue cBorcTBa. Ancopoums. KpyroBopor yriepoaa B mpupoe.
Oxcuapl yraepona, ux (pU3NUEecKue ¥ XMMUYECKHE CBOMCTBA, JIeHCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJIyYCHUE W MPUMEHEHHE. JKOJOTUUECKHE TTPOOIeMBbl, CBsI3aHHBIC ¢ oKcuaoM yriepoxaa (IV),
TUIOTe3a III00aJbHOr0 MOTEIUICHHUs KiIMMaTa, MapHUKOBBIN 3¢ddexr. YrompHas kuciora u eé
coiu, UX (U3MYECKHMe M XHMMUYECKHE CBOMCTBa, MONydeHHEe U npuMmeHeHHe. KauecTBeHHas
peakuus Ha  KapOoHar-MOHBL. ~ Vcmonb3oBaHue  KapOOHAaToB B OBITY, MEAMIUHE,
MPOMBIIIIIEHHOCTH U CEJIbCKOM XO035HCTBE.

[lepBoHauanbHBIe MOHATHS 00 OPraHMYECKHUX BEILIECTBAX KaK O COCAMHEHMSX YIiepoJa
(MeraH, »TaH, OSTWJEH, alETWIEH, STaHOJ, IJHUIEPUH, YKCycHas kuciota). [Ipupoansie
UCTOYHUKU YTJIEBOJOPOAOB (yrojb, MPUPOAHBIA ra3, He(PTh), MPOAYKTHI HX MepepadOTKH
(OeH3uH), UX POJb B OBITY ¥ MPOMBIIIICHHOCTH. [ToHSATHE 0 OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, OelKax, yrieBoJax — M HMX pOJM B JKU3HH YelOBeKka. MarepuaabHOE €IHMHCTBO
OpPraHMYECKUX M HEOPTaHMYECKUX COCTUHEHHI.

Kpemuuii, ero ¢usnueckne M XHMMHUYECKHE CBOMCTBA, MOJNYyYCHHE U TNPUMEHEHHE.
Coenunenuss kpemHusi B mpupone. OOmme mnpenctaBiaeHuss o6 okcuae kpemaus (IV) u
KpeMHHUEBOH kucaoTe. CUIMKATHI, UX UCIOJIb30BaHKE B OBITY, B TPOMBIIICHHOCTH. Baxuelme



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, xkeie300eToH. I[Ipobmemsl
0€30MacHOTO UCIOJIH30BAHUS CTPOUTEIIBHBIX MAaTEPUATIOB B TTIOBCEIHEBHOMN KU3HH.

Xumuueckuii IKcnepumenm:

n3ydeHue oOpas3IoB HEOPTAaHMUECKUX BEIIECTB, CBOWCTB COJITHOW KHUCIIOTHI, IPOBEACHUE
KaueCTBCHHBIX PEAKIUi Ha XJIOPUA-WOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTCKAHUS, OMBITHI,
oTpaxkaromue (HU3NYeCKue U XMMUYECKHE CBOMCTBA TAJIOTCHOB M MX COCAMHEHHH (BO3MOXKHO
UCIIONIb30BaHNE BHUACOMATEPUAIOB), O3HAKOMIIEHHWE C OOpas3laMu XJIOpUIOB (TaJIOTEHUIOB),
O3HAaKOMJICHHE ¢ oOpasmamMu cepbl W €€ COCIWHCHHSIMH (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEpHANiOB), HAOMIOJeHNEe Tmpolecca OOyrnuBaHUS — caxapa 1O JICHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOU KHCJIOTHI, U3YYCHUE XUMUUYECKUX CBOMCTB pa30aBICHHOW CEpPHOMU
KHUCTIOTHI, TIPOBEJCHUE KA4YeCTBEHHOHN peakiuu Ha Ccyib(paT-HOH W HaONIOJeHUE TMpH3HaKa e
MPOTEKAHHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBaMHU a30Ta, ¢ochopa W MX COCTUHCHUN
(BO3MO’KHO MCITONIb30BaHKUE BUJIEOMATEPHAIIOB), 00pa3liaMu a30THBIX U (OCHOPHBIX YIOOpEHHIHA,
MoJIydeHHe, coOupaHue, paclo3HaBaHWE W H3YyYEHHWE CBOWCTB aMMHUaka, IPOBEICHUE
KAueCTBCHHBIX peaKknuid Ha HWOH aMMOHUA U ¢ocdar-uOH U U3YYCHHE NPHU3HAKOB WX
MPOTEKAHUs, B3aWMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
UCIIOJIb30BAaHUE BUICOMATEPUATIOB), M3YUCHUE MOJENIed KPUCTAUIMYECKHX PEHIETOK anMasa,
rpaduta, ¢ymiepeHa, O3HAKOMJICGHHE C TPOIECCOM aJCOpOIMU PAaCTBOPEHHBIX BEIIECTB
AKTUBHPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTUBOTA3a, MOMyueHUE, coOOUpaHue, pacro3HaBaHue
W W3y4YeHUE CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHWE KAaYeCTBEHHBIX pPEaKIMii Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE TMPU3HAKOB MX MPOTEKAHMS, O3HAKOMIIEHWE C NPOIyKIUEH
CUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIICHUE SKCIEPUMEHTAIbHBIX 3aJad No TeMe «Baxueime
HEMETaJUIbl U UX COCTUHEHUS.

MeTanjibl M UX COeTUHEHUS

OO0masi xapakTepUCTHUKA XHUMHYECKHX OJJIIEMEHTOB — METa/NIOB HAa OCHOBAaHUU WX
nonoxkeHus B [lepronnueckoit cucteMe xumuueckux snemMeHToB 1. . MenaeneeBa u crpoeHus
atomoB. CTpoeHHe MeTauioB. MeTramnueckass CBs3b M METAUIMYEeCKas KpUCTAJUIMYecKas
peléTKa. DJNEKTPOXUMUYECKUN ps HaNpsoKeHW MeTtaioB. Dusznueckne M XUMHYECKHE
cBoiicTBa MeTayioB. OOmue crnocoObl MoMydeHus: MeTaioB. [IoHATHE O KOPPO3HH METAJLIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI MX OT KOoppo3ur. CIuiaBsl (CTalb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U
UX PUMEHEHHE B OBITY W MPOMBIILIICHHOCTH.

[llenounbie MeTauibl: TTonokeHue B [leproanueckoi cucteMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenpneneeBa, CTpOCHUE UX aTOMOB, HaXOXKJIECHHE B npupoge. PU3NUECKUe U XUMUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kayusi). OKCUIBI M THAPOKCHUIIBI HATpHs U Kanus. [Ipumenenue
[IEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3emMenbHBIE METAUIBl MarHuii W Kajublui: mosnokeHwe B Ilepuoanueckoit
cucreme xuMuueckux aemeHToB [[. M. MeHpneneeBa, CTpoO€HHME HMX aTOMOB, HAXOXICHHUE B
npupozae. PU3NYECKUE U XMMHYECKHE CBOMCTBA MarHus M Kalblus. BaxkHeilme coenruHeHus
KabIus (OKCHUI, TUAPOKCU, coJin). JKECTKOCTH BOJIBI M CITIOCOOBI €€ YCTPaHECHHUS.

AnmoMuHui: nonoxkeHue B Ilepumogmueckoil cucrteme Xumuuyeckux snemeHToB [l U.
MengeneeBa, CTpOEHHE aTOMa, HAXOXJAEHUE B Npupoae. PU3NYECKUE U XUMUYECKHE CBOKCTBA
amroMuHus. AMGOTEpHBIE CBONCTBA OKCH/IA U THAPOKCH]IA ATFOMUHHMS.

Kenezo: mnonoxenune B Ilepmommueckoir cucreme xumuueckux osnementoB J[. U.
MeHnneneeBa, CTpOEHUE aTOMa, HaxOXAEHUE B Mpupojae. PuU3NdecKue 1 XMMUYECKHE CBOMCTBA
xkene3a. Okcunwl, Tuapokcunbl u conu skenesa (II) m xenmesa (III), mx cocra, cBoiicTBa U
MOJTy4YEHHE.

Xumuueckuii IxKcnepumenm:

O03HAKOMJICHHE C 00pa3laMd METaUIOB M CIUIABOB, HMX (PU3WUYECKHMMH CBONCTBaMHU,
U3YYCHHUE PE3YJIbTaTOB KOPPO3WU METAJIOB (BO3MOXKHO HKCIIOIBH30BaHHE BHUIEOMATEPUATIOB),
0COOEHHOCTEHN B3aMMOJICHCTBUS OKCHJIA KaJbIUs U HATPHUS C BOJOU (BO3MOKHO HCITOJIb30BAaHUE
BUJIEOMATEPHAIIOB), MCCIIEIOBAHUE CBOMCTB KECTKOM BOJBI, IMpOIEcca TOPEHHsS JKele3a B



Kucimopone  (BO3MOXKHO — HCIIOJNIB30BaHHE  BUJCOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KayeCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajablus, ATIOMUHMS, LIUHKa, kene3a (II) u xenesa
(IIT), memgu (II), HaGmrOIeHNE W OMKCAHUE MPOIIECCOB OKpPAIIMBAHUS TUIAMEHH MOHAMH HATpUS,
KaJusl U Kaiblysg (BO3MOXHO HCIIOJNb30BaHHE BUIEOMATEPUAJIOB), UCCIe0BaHNEe aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia aTFOMUHUS M THIPOKCHJIA [IMHKA, PEUICHUE YKCIIEPUMEHTAIBHBIX 33724 110
TeMe «BakHelIre MeTaulbl U UX COCTUHEHUS.

XuMus M OKpyXKamouas cpeaa

BemectBa u Marepuansl B TOBCEJHEBHOM JKM3HU YelIOBEKa. be3onmacHoe MCHoJIb30BaHUE
BEIIECCTB M XUMHUYECKMX peakiuii B ObITy. IlepBas moMomip Mpu XUMHUYECKUX OXKOrax H
OTpaBJICHUSIX.

XUMHYECKOE 3arpsi3HEHUE OKPYXKAIOMICH Cpe/bl (TpeesibHas OMyCTUMasi KOHIICHTPAITUs
BemecTs, ganee — [1J1K). Poib xuMun B permeHun 3KOJIOTHISCKUAX TTPOOIIEM.

Xumuueckuii IKCnepumenm:

n3ydeHue o0pasIoB MaTeprasoB (CTEKIIO, CIUIABbI METAJIJIOB, IIOJTUMEPHBIC MaTEPUAJIBI).

Mesicnpeomemmuwie cea3u

Peanuzarus MeXNpeaAMETHBIX CBA3€H MpU U3yUYEHUU XMMHU B 9 Kjacce OCYIIEeCTBIISETCS
4yepe3 UCIHOJNb30BaHWE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX TIOHATHH, TakKk U TOHSTHH,
SBIISIOIINXCSI CHCTEMHBIMHU IS OT/AETBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOIO [IUKJIA.

OO0mue ecTecTBeHHO-HAyYHbIC MOHSTHS: HAYYHBIH (DaKkT, THIOTE3a, 3aKOH, TEOpHs,
aHaJIW3,  CHUHTE3,  KiIacCUpUKalusd,  MEePUOJUYHOCTh,  HAONIONEHUE,  HKCIEPUMEHT,
MOJICTTUPOBAHUE, U3MEPEHUE, MOJICITb, SIBJICHHE, TAPHUKOBBIN YPPEKT, TEXHOIOTHSI, MATEPUAITHI.

O®usuka: Marepusi, aToM, OJJIEKTPOH, MPOTOH, HEWUTPOH, HOH, HYKJIUJA, HW30TOIIbI,
pPaZMOaKTUBHOCTh, MOJIEKYJA, DIEKTPUYECKHI 3apsl, MPOBOJHUKH, IOJTYIPOBOJIHHUKH,
TUDIIEKTPUKU, (POTO3JIEMEHT, BEIEeCTBO, TeNO, 00BEM, arperaTHoe COCTOSHME BEIIeCcTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUTMUECKAs pEmETKa, CIUIaBbl, (U3MYECKHe BEIUYUHEI,
€AMHUILIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IJIaHEThI, 3BE3/1bl, COHIIE.

Buonorus: ¢otocunres, apixanue, Ouocdepa, 3KOCUCTEMa, MUHEpAIbHBIC YHAOOpPEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHThI, TUTATENIbHbIE BEIIECTBA.

l'eorpadust: armocdepa, ruapochepa, MUHEpaNbl, TOPHBIE MOPOJBI, IOJIE3HBIC
HCKOIaeMble, TOIUIMBO, BOJHbIE PECYPCHI.



IINTAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUSA INPOI'PAMMBI 110 XUMHUHU HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHHUS MPOTpaMMbl OCHOBHOTO 0Ommiero o0Opa3oBaHus
JIOCTUTAIOTCS B X0/1e 00Y4YeHHs] XUMUU B €IMHCTBE Y4eOHOM U BOCIIUTATEIbHON 1€ATEIHHOCTH B
COOTBETCTBUU C TPAAUIMOHHBIMA  POCCHMCKUMH  COIMOKYJIBTYPHBIMH U  JTYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, NMPUHATHIMUA B OOIIECTBE MpPaBHJIaMH U HOPMAaMH IMOBEACHUS U
CIOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COLIMATU3AIIMH 00yYarOIIUXCSl.

JIMYHOCTHBIE PE3yNbTaThl OTPAXAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJICTBOBATHCS
CUCTEMON MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMNA W PACUIMPEHHUE OMbITa JEATENIbHOCTH Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) mnaTpuoTHYeCcKOro BOCIUTAHUSA:

[IEHHOCTHOTO OTHOILLIEHHS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, MOHMMAHUS 3HAUEHUs XUMHYECKOW HayKH B JKM3HU COBPEMEHHOro OOIEeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEPHOW MH(POpPMALUEH O MepeqoBhIX JAOCTHKCHHUSIX M OTKPBITHUSIX
MHUPOBON M OTEYECTBEHHOW XHWMUH, 3aMHTEPECOBAHHOCTH B HAay4YHBIX 3HAHUSX 00 yCTpoOMHCTBE
Mupa 1 o0IIecTBa;

2) rpaKIaHCKOT0 BOCIIUTAHUSA:

MPEJICTABICHUST O COIMAIBHBIX HOpPMax M MPaBHJIAX MEXKIHYHOCTHBIX OTHOIICHHHA B
KOJUJIEKTHBE, KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTH B 00IIECTBEHHO TOJIE3HOH,
y4eOHO-UCCIIEI0BATEIbCKOM, TBOPUECKOW M JAPYIMX BHJAX JEATENbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOU JIEATENBHOCTH MPHU BHIMOJHEHUH Y4eOHBIX, TO3HABATENIbHBIX 3a/1a4,
BBITIOJTHEHUH XUMHYECKHX JKCIEPUMEHTOB, CO3JaHUHM YYEOHBIX IMPOCKTOB, CTPEMIICHHUS K
B3aMMOIMIOHMMAHHUIO M B3aUMOIIOMOILM B MpoLecce 3TON y4yeOHOH AesTeNbHOCTH, TOTOBHOCTU
OIICHUBATh CBOE TOBEJICHWE W TIOCTYNIKM CBOMX TOBAPHUINECH C MO3WUIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YYETOM OCO3HAHMUSI MTOCIIECTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHE  MPEJICTaBICHHUS O  BEIIECTBE U  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO DPa3BHTHS HAayKH M COCTABJIAIOLINE OCHOBY IS
NOHMMAHUA  CYHIHOCTH HAy4yHOW  KapTHHBl MHpa, MPEACTaBICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIBI, B3aUMOCBA3SX UYEJIOBEKAa C MPHUPOJHON CPeloid, O poiH
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEI;

MO3HABATEIILHBIE MOTHUBBI, HAIMPABJICHHBIC HA TMOJYYCHHE HOBBIX 3HAHUW MO XUMUH,
HEoOXOoauMble 711 OOBSCHEHUS HaONI0aeMbIX TMPOIECCOB M SBJICHUM, IO3HABATEIbHOM,
UH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIILHON PabOThI
C y4eOHBIMU TEKCTaMH, CIIPABOYHOMN JUTEPaTypOM, NOCTYIMHBIMU TEXHUYECKUMH CpEICTBAMU
WH(OPMALIMOHHBIX TEXHOJIOTHH;

uHTEpeCc K OOyYeHHI0O M MO3HAHWIO, JI0O03HATEIbHOCTh, TOTOBHOCTh M CHOCOOHOCTH K
camM000pa30BaHUIO, MMPOCKTHONW M MCCIENOBATEIbCKONW AEATENbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIPaBJIEHHOCTU U YPOBHS 00y4YeHHS B JajbHEHIIEM;

4) popMupoBaHHSA KYJIbTYPHI 310POBbS:

OCO3HAHHWE IEHHOCTU >KU3HH, OTBETCTBEHHOIO OTHOIIEHHMSI K CBOEMY 3/J0POBBIO,
YCTAaHOBKM Ha 3[0pPOBbIM 00pa3 JKW3HU, OCO3HAHME IIOCIEACTBUN W HENpPUATHE BPETHBIX
MPUBBIYEK (YMOTPEOJIEHUS aJIKOToJsl, HAPKOTHKOB, KYPEHHS), HEOOXOIUMOCTH COOIIOICHUS
npaBuil 0€30IacHOCTH MpHU OOpaIleHMH C XUMHUYECKUMH BEIIECTBAMU B OBITY M peaslbHOM
KU3HU;

5) Tpy10BOro BOCIUTAHUA:

MHTEPEC K MPAKTUUYECKOMY H3YyUEHHUIO Mpodeccuii U TpyAa pa3InyHOro poja, yBaXeHHe K
TPyAy H pe3yibTaTaM TPYIOBOW JAEATEIHHOCTH, B TOM 4YHCIIE Ha OCHOBE NPHUMEHEHUs
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAaHHBIM BBIOOp WHIUBUAYaIbHOW TPACKTOPUU



MPOJOHKCHHUST O0pa30BaHUS C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHUMUH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, YCIENHON MPOPECCHOHAITBHONU NESITCIbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUH, TOTOBHOCTh aJIalITUPOBATLCS B TPO(HECCHOHATLHOM Ccpelie;

6) IKOJI0rM4ecKOro BOCIMTAHUSA:

HKOJIOTMYECKHU TIeJIeCO00pa3HOe OTHOIICHHWE K MPUPOJIe KaK MCTOYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CyIECTBOBaHMS, MOHUMAaHUE IIEHHOCTH 3JI0POBOr0 M 0Oe30macHoro odpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U TICUXUYECKOMY 30POBBIO,
OCO3HAHUWE IIEHHOCTU COOJIIOICHUS TTPaBUiI O€30MaCHOTO MOBEICHUSI TIPH paboTe C BEIECTBAMH,
a TaK)Ke B CUTYAIUAX, YIPOKAIOIINX 3JOPOBbIO U KU3HU JIOJEH;

CIIOCOOHOCTH MPHUMEHSTh 3HaHUS, IMOJIydaeMble MPH H3YUYEHUU XUMHUH, JJIs pelICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOJIHON CPEAOH, U1 ITOBBILICHHS YPOBHS dKOJIOTMYECKOU
KYJIbTYpPbI, OCO3HAHUS INI00ATBHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM U MyTed MX pelieHus
MOCPEJICTBOM METOJ0OB XUMUU, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPyYKOBOJCTBOBATHCS UM B
MO3HABATEJIbHON, KOMMYHHKATUBHOW U COLIMAJIBHOM MPAKTUKE.

METANPEIMETHBIE PE3YJIbTATHI

B coctraBe MerampeaMETHBIX pe3y/lbTaTOB BBIIEISAIOT 3HAYMMbIE A (OPMHUPOBAHUSA
MHUPOBO33PEHUS OOILIEHAYUYHbIE TOHATHUS (3aKOH, TEOpHs, MPUHIIMI, TUNoTe3a, (akrt, cucrema,
MPOLIECC, IKCIIEPUMEHT U APYTroe.), KOTOPbIE HUCIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX
peaMeTax | MO3BOJISIFOT Ha OCHOBE 3HAHUU U3 ATUX MPEAMETOB (hOPMUPOBATH MPEACTABICHUE O
LEJIOCTHOW HAayyHOW KapTUHE MHpa, U YHHUBEpcajbHble yuyeOHbIE NeHCTBUA (TO3HABATENbHBIE,
KOMMYHHUKATHBHBIC, PETYIATHUBHBIE), KOTOphIE 00OecrnedynBarOT (HOPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILIECTBICHHUIO Y4eOHOI 1eATeIbHOCTH.

Ilo3naBaTe/bHBbIE YHHBePCAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeiicTBUA:

YMEHUSL MCIOJIb30BaTh MPUEMBI JIOTMUECKOTO MBIIUICHUSI TpPU OCBOCHUU 3HAHUM:
pacKpbIBaTh CMBICT XUMHYECKMX TOHATUH  (BBIIEIATH WX XapaKTepHble IPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JPYTUMHU MOHSTHSIMH), UCTIOIH30BAaTh TMOHATHUS ISl OOBSICHEHUS
OTIIENbHBIX (PAKTOB W SIBICHUN, BHIOMpATh OCHOBAaHUS M KPUTEPUHM JUIs KiacCU(UKALUU
XUMUYECKHUX BEUIECTB U XUMUYECKUX PEAKIUN, YCTaHABIMUBATH IPUUYUHHO-CIEACTBEHHBIE CBSI3U
MEXy 00BEKTaMHU U3YUEHHUS, CTPOUTH JIOTHUECKHUE PacCyXAeHUS (MHIYKTUBHbBIC, 1ETyKTUBHBIC,
110 aHAJIOTUH), JIeJaTh BBIBOJIbI M 3aKJIIOUCHHUS;

yYMEHHE MPUMEHTh B IMpoliecce MO3HAHUS MOHATUS (MPEAMETHbIE U METalpeaMETHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJENH, HCIOJIb3yeMble B XUMHUU, MPeoOpa30OBBIBATH MIUPOKO
MPUMEHSIEMbIE B XUMHH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XuMudeckass (GopMylia W ypaBHEHHE XUMHUYECKOW peakluu — TMPU PEIIeHUHd Y4eOHO-
MO3HABATENIbHBIX 33/a4, C Y4YETOM OTHX MOJEIbHBIX MPEJICTaBICHUH BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH U3Y4a€MbIX OOBEKTOB — XUMHYECKHX BEIISCTB U
XUMHYECKHX PEaKIUi, BBIABIATH OOIIME 3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbBIE CBSI3U U
MPOTUBOPEYUS B U3yUaEMBbIX MPOIECCaX U SIBICHUSIX.

Ba3oBrble ucciaenoBareJLCKHue AeHCTBUA:

YMEHHUE MCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAY€CTBE MHCTPYMEHTA IMO3HAHUS, a
Takke B KayecTBE OCHOBBI Uid (OPMUPOBAHUSA THUIOTE3bl MO MPOBEPKE MPABHIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUII;

NpUOOpETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3alMM U MPOBEICHHUIO YYEHUYECKUX
IKCIIEPUMEHTOB, YMEHHE HAOIIOAATh 332 XOJJ0M MPOIlecca, CAaMOCTOSATEIHHO MPOTHO3UPOBATH €r0
pe3ynbTar, GopMmynupoBaTh 0OOOIIEHUS W BBIBOJBI MO pe3ylbTaTaM IPOBEIEHHOTO OIbITA,
WCCJICIOBAHMSI, COCTABIISATh OTUET O MPOJIEIaHHOM pabdoTe.

Pabora ¢ undopmaunmeii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIHIO PA3TUYHBIX BUJIOB
1 GOpM IPECTABICHUS, MTOJIyYaeMYIO U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJISIpHAsI TUTEpaTypa



XUMHYECKOTO COJEpXaHUs, CIpPaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), KpPHUTHUYECKH
OILICHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE IPUMEHSTh Pa3IMuHbIe METO/Ibl U 3alPOCHl MPU NMOUCKE U 0TOOpe MHpOopMaLUU U
COOTBETCTBYIOIIUX JAHHBIX, HEOOXOMMBIX IS BBITOJHEHHS YUCOHBIX U TIO3HABATEIILHBIX 3a/1a4
OTpeNeNIEHHOr0 THUMA, MPHOOpPETeHHE OIbITa B 00JacCTH HCIOJIb30BaHUS HH(POPMALUOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHI, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO WCIIOIB30BaHUS Pa3IMIHBIX
IIOUCKOBBIX CHCTEM, CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBHYIO (OpMY THpeAcTaBICHUS
UHPOPMALIMM M WUTFOCTPHPOBATH pEIIacMble 3a/a4d HECIOKHBIMU CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduku U ©X KOMOMHALUAMU;

YMEHHE HCIONb30BaTh W AHAIM3UPOBATH B Ipollecce YUeOHOH M HMCCIeNOBaTEIhCKOU
NeSITeIbHOCTH HH(OPMAIIHMIO O BIMSIHUHU MPOMBIIUIEHHOCTH, CEILCKOTO X0341UCTBA M TPAHCIIOPTA
Ha COCTOSIHHE OKPYKAIOIIEH MPUPOTHON CPEIBI.

KoMMyHUKAaTHBHBbIE YHMBepcaabHble y4eOHbIe qelicTBHA:

YMEHHUS 3aJaBaTh BOMPOCH (B XoJe Auaiora W (WJIW) IUCKYCCHU) TIO CYIIECTBY
oOcyxnaemMoll TeMmbl, (OPMYIUPOBaTh CBOM MPEUIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;

YMEHUS NPEACTaBIATh MOJyYCHHbIE Pe3yIbTaThl T03HABATEIBHOM EATEIbHOCTH B YCTHBIX
U THCHhMEHHBIX TEKCTaxX; JIeNiaTh TPE3CHTANNIO0 PE3YJIbTaTOB BBIMOJHEHUS XUMHUYECKOTO
JKCIIepUMeHTa (Ja00opaTOPHOTO ONbITa, J1a0OpPaTOpHOM pPabOTHI MO MCCIEIOBAaHHUIO CBOMCTB
BEIIECTB, YU€OHOTO MTPOCKTA);

yYMEHUSl Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOM IMO3HABAaTEIbHON U
UCCIICIOBATEIILCKOW JICATENBHOCTH TIPU PEIICHUH BO3HUKAIOMIMX IMPOOJIEM Ha OCHOBE y4ETa
Oo0IIMX MHTEPECOB W COTJIACOBAHMS MO3UIUK (0OCYXIeHUs, OOMEH MHEHHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIIMS COBMECTHBIX JICHCTBHM, ONpee/ieHIHEe KPUTEPHEB TI0 OIEHKE KauyecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE).

PeryasiTuBHble YHHBepPcaJdbHble yUeOHbIE 1eliCTBHS:

YMEHHUE CAMOCTOSITENIbHO OMPEAETATh eI IeSTeIbHOCTH, JIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBATh M TIPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOKO JESTEIBHOCTh, BBHIOMPAThH
HanOonee dS(QeKkTuBHBIE CIMOCOOBI pelIeHHs Y4eOHBIX M I03HABaTEIbHBIX  3ajad,
CaMOCTOSITENIFHO COCTABJIATh WM KOPPEKTHUPOBATh MPEUIOKEHHBIH aJrOpUTM ICHCTBUH IpH
BBIIIOJIHEHUH 33JaHUN C y4€TOM IMOJyuyeHHs HOBBIX 3HaHMH 00 H3y4aeMbIX OOBEKTaxX —
BEIIECTBAX W PEAKIUAX, OLICHUBATh COOTBETCTBHE MOJYYCHHOTO pe3ybTaTa 3asBICHHON IIEJH,
YMEHUE UCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, IIpeyIaraéMble B yCIOBUHU 3aaHUH.

NPEAMETHBIE PE3YJIbTATbBI

B cocraBe mnpeaMETHBIX pPE3yNbTAaTOB IO OCBOCHHUIO 0053aTENBHOTO COJEPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOW (enepaibHOW paboyell TpOrpaMMoOi, BBIJCISIIOT: OCBOCHHBIC
oOydJalmuMUCs HaydHbIE 3HAHUS, YMEHHS M CIOOCOOBI JeWcTBUM, crnenuduueckue s
NpeIMETHOW 00JacTH «XUMUS», BHUIBI NEATCILHOCTH IO TIOJIYYCHUIO HOBOTO 3HAHHS, €T0
UHTEpIpEeTalnH, TPeoOPa30BaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYaLlUsX.

K xonmy oOyueHus B 8 Kiiacce mpeMETHBIC pe3yJbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YJAIOLTUXCS YMEHHIA:

® PACKpBIBaTh CMBICT OCHOBHBIX XMMWYECKHX MOHATHH: aTOM, MOJIEKYJa, XHMHUYCCKHMA

JJIEMEHT, TMPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMech (OJHOPOAHAS U
HEOJHOPO/HAs1), BaJCHTHOCTh, OTHOCUTEIbHAas aTOMHas M MOJEKYJspHas Macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJISIpHAsh Macca, MaccoBas JOJII XUMHYECKOTO
3JIEMEHTAa B COCIMHEHHH, MOJISIPHBIM 00BEM, OKCUI, KHCIOTa, OCHOBAHHUE, COJIb,
AJIEKTPOOTPHUIIATEIIBHOCTD, CTETIEHb OKUCIICHHUS, XAMUYECKas PEaKIusl, KIaCCHPUKAIIHS
pEaKIMii: peaKkIuyi COSAUHEHHS, PEaKIIUK PAa3IOKECHUS, PEaKIMH 3aMEICHHS, PEaKIH
00MeHa, 2K30- U YHJIOTEPMHUYECCKHE PEAKINH, TEIIOBOM 3P (HEKT peakiuu, sapo aToma,
AIIEKTPOHHBIN CJIOW aTroma, aTOMHas OpOHTal b, PaguyC aromMa, XMMHUYECKas CBS3b,



MOJISIPHAsE ¥ HENOJsipHAsE KOBAJICHTHAsl CBSI3b, MOHHAs CBsI3b, WOH, KAaTUOH, aHUWOH,
pacTBoOp, MaccoBas A0S BellecTBa (IPOLEeHTHAs! KOHLIEHTpAaIKsl) B pacTBOPE;
WJUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMUMHYECKUX MOHSTHH M MPUMEHSTH 3TH
MOHATUS ITPU ONHMCAHUM BEIIECTB U UX NPEBPALICHUN;

UCIIONIb30BaTh XMMHYECKYI0 CHMBOJHUKY JJIsi COCTaBJCHHS (OpPMYyNT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLIUN;

OTpeeNATh BAJIEHTHOCTb aTOMOB 3JEMEHTOB B OWHAPHBIX COECIUHEHUSX, CTENEHb
OKHUCJICHHUS JJIEMEHTOB B OWHApHBIX COEJAMHEHUSX, MPUHAAJIEKHOCTh BEIIECTB K
OTpeNleIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMynaM, BHJ XUMHUYECKOW CBSI3U
(xoBaJIeHTHas! U MOHHAs) B HEOPTaHUYECKUX COCTMHEHUSX;

packpsiBaTh cMmbIci [lepuoanueckoro 3akona /. M. MenaeneeBa: 1eMOHCTPUPOBATH
MOHUMAaHUE TMEPUOANYECKON 3aBUCUMOCTH CBONCTB XMMUYECKHX 3JIEMEHTOB OT HUX
nosnoxenuss B Ilepuonnueckoid cucTeMe, 3aKOHOB COXPAHEHUsT MAacChl BEILECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO--MOJIEKYJIIPHOTO YUEHUs1, 3aK0OHa ABOTaJIpo;

ONMKCHIBATh M XapakTepu3oBaTh TabmuuyHyio ¢opmy Ilepuoguueckoir cucTembl
XUMHUYECKHX JJIEMEHTOB: pa3jinyaTh MOHATUS «rjaBHas moArpymnmna (A-rpynma)» u
«moboynas moarpynna (b-rpymma)», maneie ¥ OONbIIME TEPUOABI, COOTHOCHUTH
o0o3HavYeHus1, KOTopbsle UMeroTcsl B Tabnuue «lleproguueckas cuctemMa XUMHUYECKUX
anemeHToB [[. 1I. MeHneneeBa» ¢ 4UCIOBBIMM XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKHX DJJIEMEHTOB (COCcTaB M 3apsii sapa, oO0IIee YHCIO 3JIEKTPOHOB H
pacnpeneneHre ux 1o JIEKTPOHHBIM CII0SIM);

KJIaCCU(UIIUPOBATh XMMUUYECKHE AJIEMEHThI, HEOPTaHUYECKHE BEIeCTBA, XUMHUECKHE
peakuuu (MO YUCIY U COCTaBY YUYaCTBYIOUIMX B PEaKLUWU BEIIECTB, MO TEMJIOBOMY
dbdexry);

XapaKkTepu30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOWCTBA BEIIECTB Pa3TUYHBIX
KJIaCCOB, NOATBEpP)KJAas ONUCAaHWE [pUMEpPaMU  MOJIEKYJISIPHBIX  YpaBHEHHU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIINii;

IIPOTHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCHUMOCTH OT MX Kay€CTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALEHUN B PA3IMYHBIX YCIOBUSIX;
BBIYHCIIATh OTHOCUTENBHYIO MOJEKYISPHYIO U MOJSIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMHUYECKOTO AJIEMEHTA M0 (hOpMyJie COeTMHEHHS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMUYECKON PEaKIIUU;

IIPUMEHATh OCHOBHBIE ONEPALMH MBICIUTEIBHON AECATENIBHOCTH — AHAIN3 U CUHTE3,
cpaBHEHHUE, 0000IICHUE, CUCTEMAaTU3AINIO, KIAcCH(DHUKAIINIO, BBISIBICHUE MPUYUHHO-
-CJIEICTBEHHBIX CBA3€H — JUJI1 U3YYEHUsI CBOWCTB BEIIECTB U XUMUUYECKUX PEaKLUU,
€CTECTBEHHO-Hay4YHbIE ~ METOJbl  TO3HaHUS  —  HaOmIOJaeHWe,  H3MEpeHHue,
MOJICJIUPOBAHUE, IKCIIEPUMEHT (PEeaJIbHbIA U MBICIICHHBIN );

CleoBaTh IMpaBWJIaM IIOJb30BaHUS XHWMHUYECKOW TOCylAoM U J1abopaTOpPHBIM
o0opy/noBaHUEM, a TaKXe IMpaBWiIaM OOpalleHUsi C BEUIECTBAMH B COOTBETCTBUH C
WHCTPYKIIUSMHU TIO BBITIOJHEHUIO JTA0OPATOPHBIX XUMUYECKUX OMBITOB IO TOTyYEHUIO
U coOupaHuI0 Ta3000pa3HBIX BEMIECTB (BOAOpOJa M KHCIOPOJa), MPUTOTOBIECHUIO
pacTBOPOB € ONPENEIEHHON MACCOBOM A0JIEH paCTBOPEHHOIO BELIECTBA, INIAHUPOBATH
U MPOBOJNUTHh XMMHYECKUE IKCIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCTIOT C TIOMOIIIbIO HHIUKATOPOB (JIakMycC, peHoIdTalenH, METHIIOPAHXK U JpyTHe).

K xoHmy oOyueHus B 9 KJiacce IpeIMETHBIC Pe3ysbTaThl Ha 0a30BOM YpOBHE JOJKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Y 0OYJAIOLTUXCS YMEHHIA:

pPacKpbIBaTh CMBICT OCHOBHBIX XMMHUYECKHX IMOHSATHH: XMMHUYECKHH 3JIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE BEUIECTBO, BAJICHTHOCTb,
SJICKTPOOTPULATCIIbHOCTL, CTCIICHb OKHWCJIICHHSA, XUMHYCCKAA PpCaKIUA, XUMHUYCCKASA
CBS3b, TEIUIOBON A(PEeKT peakiuu, MOoJb, MOJSPHBIA 00BEM, pacTBOP, AIEKTPOJIHUTHI,



HEBJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAass JMCCOLMAIMS, pPEaKUUd HOHHOTO OOMEeHa,
KaTajau3aTop, XUMHUYECKOE paBHOBecHE, OOpaTHMble U HEOOpaTUMBbIE pEaKIIUH,
OKUCITUTEIbHO-BOCCTAHOBUTENbHBIE  PEAKIUU,  OKHUCIHUTENIb,  BOCCTAHOBUTEIbD,
OKHCJICHHE ¥ BOCCTaHOBJICHHE, aJIOTponus, amMpOTepHOCTb, XHWMHYECKass CBs3b
(koBaJleHTHAsl, WOHHAs, METAJUTMYEcKas), KPUCTAIMYECKas pemérka, KOppo3us
METaJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeleabHO J0mycTuMas
koHuentpanus [1JIK Bemectsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMHUYECKHUX MOHATUH M NPUMEHSTH 3TU
MOHSTHUS MIPU ONMCAHUU BEIIECTB U UX MPEBPAICHUN;

UCIIOJIb30BAaTh XMMMYECKYI0 CHMBOJIMKY JJIsi COCTaBJeHHS (OpMYyJ BEIIECTB U
YpaBHEHUN XMMHUYECKUX PEAKIIUN;

ONpENENsATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMUYECKHX JJEMEHTOB B
COECIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAMIEKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COEIMHEHUH Mo QopmyiaMm, BUJ XUMUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPraHMYECKUX COCIMHEHMSX, 3aps] HOHAa MO0 XHUMHYECKOMN
dbopmyre, xapakTep Cpelbl B BOJHBIX PACTBOpPaX HEOPTaHWYECKUX COETUHEHUH, TUI
KPUCTAJUIMYECKON pPEeIETKH KOHKPETHOTO BEILIECTBA;

packpeiBaTh cmbich Ilepuoguueckoro 3akona J[. 1. MenaeneeBa u JeMOHCTPUPOBATH
€ro NMOHMMaHME: OINHUCHIBATh M XapakTepu3oBaTh TabianuHyio Gopmy [lepunonnyeckoii
CHUCTEMbl XMUMHUYECKHUX OJJIEMEHTOB: pa3nuyaTh MNOHATUS «TJlaBHas noarpymnna (A-
rpymmna)» u «mobounas moxarpynma (b-rpymma)», Mameie ¥ OOJBIINE TIEPHUOJIBI,
COOTHOCHTHb 0003HAUeHHs, KOTOphIE HUMEIOTCI B IEPHOAMYECKONW Tabiuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U
3aps sizipa, o01ee YuCiIo IEKTPOHOB U pacIipeielieHUue UX 10 IEKTPOHHBIM CII0SM),
OOBSACHATH OO0IIME 3aKOHOMEPHOCTH B H3MEHEHMHM CBOMCTB JJIEMEHTOB U MX
COCIMHEHUH B MpeEJeax MajblX MEPUOAOB U TJIABHBIX MOATPYII C YYETOM CTPOEHUS
UX aTOMOB;

KJIACCHU(UITUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPTAaHUYECKHE BEIEeCTBA, XMMHUECKUE
peakuuu (10 YMUCIY W COCTaBYy Y4YacTBYIOUIMX B PEAKLUU BELIECTB, MO TEIIOBOMY
3¢ dexTy, Mo N3MEHEHHUIO CTETICHEH OKUCIICHHS XUMUUECKUX YJIEMEHTOB);
XapakTepu3oBaTh (OMUCHIBATh) OOLIME M cHenu(UUecKHe XUMHYECKHE CBOMCTBa
MPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/IAsl ONMKHCAHUE MPUMEPAMU MOJIEKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEaKIUi;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTUUECKON TUCCOUMALIMU KUCIIOT, IETOUYEH U COJIEH,
NOJIHBIE U COKpAIIEHHBIC YPaBHEHUS peaKUUii MOHHOrO OOMEHA, YpaBHEHUS pEaKIuii,
MOJATBEPXKJIAIOIIUX CYIIECTBOBAHME T€HETUYECKOM CBA3M MEXAY BEIIeCTBaMU
Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTb OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUN IMOCPEICTBOM
COCTaBJICHUS JICKTPOHHOTO OajlaHCca STHX PeaKLui;

MPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX CTPOEHHS, BO3MO>KHOCTH
MPOTEKaHUS XUMHUECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

BBIUNCIISTH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MaccChl BEILIECTB, MaCCOBYIO
JIOJTF0 XMMHUYECKOT0 JIeMEeHTa 1o (popMyiie COeTUHEHHs, MACCOBYIO JIOJIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI 0 YPAaBHEHUIO XUMHUECKOH peaklny;

coONrofaTh mMpaBujia MOJB30BAHUS XHMHUYECKOM TOCYyIOH U J1abopaTOpPHBIM
00OpyIOBaHUEM, a TaK)Ke IpaBHjia OOpAIICHHS C BELIECTBAMH B COOTBETCTBHU C
MHCTPYKUHUSMHU MO BBIIOJHEHHUIO JTa0OPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHHUIO
¥ coOMpaHuIo Ira3000pa3HbIX BEIIECTB (aMMHUAaKa M YIIIEKHCIIOro rasa);

MPOBOAMUTH PEAKIMH, MOATBEPXKIAAIONINE Ka4eCTBEHHBIN COCTaB Pa3jIMYHBIX BEIECTB:
pacro3HaBaTh OMBITHBIM TYTEM XJOpUI-, OpomMua-, uoauia-, kapOoHat-, (ocdar-,



CWJIHMKAT-, Cynb(dar-, TUIPOKCHI-MOHBI, KAaTHOHBI aAMMOHHS M HOHBI H3YYEHHBIX
METAJIJIOB, IPUCYTCTBYIOLIME B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MIPUMEHATh OCHOBHBIE OIEPALMU MBICIUTEIBHON NESITENBHOCTA — AHAJIU3 U CHUHTE3,
cpaBHEHHE, 0000IIeHNEe, CHUCTEMATHU3aIlMI0, BBISBJICHUE MPUYUHHO-CIIEICTBEHHBIX
CBSI3€M — JUISl M3YyYEHHUS CBOMCTB BELIECTB M XMUMHYECKUX PEAKLMM, €CTECTBEHHO-
HAay4YHbIE METOABl TIO3HAHWS — HAOJMIOIEHHWe, W3MEPEHHE, MOJICITUPOBAHHE,
HKCIIEPUMEHT (peaslbHbIA M MBICIICHHBIH ).



TEMATHYECKOE INTAHUPOBAHUE

8 KUIACC
Ne HaumeHoBaHMe pa3aeioB U Komiriectso acon DJIeKTpoHHbIe (LN (ppoBbIE)
n/n TeM NMPOrpaMMbl Bcero Kontponubre HpakTuieckue o0pa3oBaTe/ibHbIE pecypchl
padoTbI padoThI
Pa3nea 1. IleppoHayanbHble XHMHYECKHE IIOHATHSA
XuMHS — BaKHast 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bub6nmuoreka [JOK
MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837¢c
YyelioBeKa
12 BertecrBa 1 xuMu4eckue 15 1 Bbu6nuoreka [JOK
peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no paszneny 20
Pa3nes 2. Baxkneiimme npeacTraBuTe Il HEOPraHMYECKHUX BeLIeCTB
21 Boznyx. Kucnopoa. Ionsitie 06 6 1 bubnuoreka [IOK
OKCHIaX https://m.edsoo.ru/7f41837c
29 Bonopoa.llonsitue o kucinorax u 3 1 bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/7f41837¢
73 Bona. PactBopsr. [Tonsitue 06 5 1 | Bbubnuoreka [JOK
OCHOBAHUSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 1 1 bubmuorexa [JOK
) HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢
Hroro no pazneny 30

Paznen 3. Ilepuoanuecknii 3axkoH u [lepuoagnueckas cucrema xumudeckux 3jeMmeHToB . U. MennesneeBa. CTpoeHne aToMOB.
Xumnueckas cBsizb. OKNCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIHU

3.1

[lepronnueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHUYECKUX 3JieMeHTOB J[. 1.
Menpene-eBa. CTpoeHue aTroma

Bbubnuoreka [JOK
https://m.edsoo.ru/7f41837¢




XUMHYECKasI CBA3L.

3.2 OKHUCITUTENBHO- 8

BOCCTAaHOBUTCIIBHBIC PCAKIIUN

bubnmuoreka [JOK
https://m.edsoo.ru/7f41837¢

Hroro no paznen 15 bubmorexa LIOK
pasiety https://m.edsoo.ru/7f41837¢
PesepBHoe Bpemst 3 bubmorexa LIOK
p p https://m.edsoo.ru/7f41837¢c
9 KJIACC
KoJanuecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m — Beero K06HTPOJII>HI>IC HpﬁaKaneCKne 06PA30BATEIbHbBIC
padoThI padoTsI pecypen
Paszgea 1. BeniecTBO U XUMHYeCKHE PeaKIUU
11 [ToBTOpEeHME U yroyOneHne 3HAHUMA 5 1 bu6nuoreka [JOK
) OCHOBHBIX Pa3JiesIoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bubmmoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs! AUCCOLUALIUS. 3 1 1 bu6nuoreka [IOK
) XHUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3gen 2. HemeTa/sIBI M HX COeTUHEHU S
71 OO61as XxapakKTepUCTHKA XUMUYECKUX 4 1 bubmmoreka [JOK
) sanemeHTOB VIIA-rpynmebl. ["agorenst https://m.edsoo.ru/7f41a636
o | o : B LOK
’ PYIIBL. P https://m.edsoo.ru/7f41a636
COEJIMHECHHUS
OO01as XxapakTepUCTHKA XUMUYECKUX
bubmunoreka LIOK
23 aneMeHTOB VA-rpymisl. A30T, pochop u ux 7 1 https://m.edsoo.rw/7f412636
COETMHEHUS
2.4 OO6mrast XxapakTepruCTHKa XUMHUECKHUX 8 1 2 bubnuoteka [JOK




sneMeHToB [VA-rpynnel. Yraepon u
KPEMHUN U UX COCIUHEHUS

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

Hroro no pasneny 25
Pa3znea 3. Merasiibl 1 X COeAMHEHHS
. bubmunoreka LIOK
3.1 Obmpe cBOHCTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. but6mmoreka [IOK
32 Bakueiinine MeTauibl U UX COeIUHEHUS 16 1 2 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Paznen 4. Xumus 1 oKpy:Kamomas cpeaa
4.1 BemtecTBa 1 MaTepualisl B )KH3HH YeJIOBEKa 3 Bubmorexa LIOK
’ m p https://m.edsoo.ru/7f41a636
Hroro no paszneny 3
Pe3epBHOE Bpems 3 1 Bubmnorexa HOK
p p https://m.edsoo.ru/7f41a636
INOYPOYHOE IVNIAHUPOBAHMUE
8 KJIACC
KoJsaun4yecTBo 4acos JJIeKTPOHHBbIE
Ne nugposbie
u/n Tema ypoka Beero KOﬁHTpOJILHbIe HpﬁaRaneCKne 06pazoBaTeNLHBIE
padoTsl padoThbl pecypesi
1 [Ipenmer xumuun. Posb XuMuu B KU3HU 1 bu6mmoreka [IOK
yejioBeka. Teja U BelecTna https://m.edsoo.ru/ff0d210c
2 IlousTre 0 MeToAaX MMO3HAHUS B XUMUU 1 Bubmioreka LIOK
https://m.edsoo.ru/ff0d227¢
[IpakTnyeckas pa60Ta%.N9 1 «IIpaBuia paboThI BuGmorexa LIOK
3 B JJa0OpaToOpuu U MPUEMBI OOpAIICHHUSI C 1 1

1a00paTOpHBIM 000PYIOBAHUEM

https://m.edsoo.ru/ff0d23dc




Yuctele BenrecTBa U cMecd. CriocoObl

Bbu6nuoreka [JOK

4 pas3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
S| cueoet(na Mpwepe owtonen rosapeRoi uGmiorera LIOK
PHMEp p https://m.edsoo.ru/ff0d28c8
COJIN)»
6 ATOMBI U MOJIEKYJIbI bubnnorexa LIOK
Y https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKHUE 3NIEMEHTHI. 3HAKHU (CUMBOJIBI) bubmmoreka [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie U COKHBIE BENIECTBA buGmnorexa LIOK
b m https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE bubmorexa LIOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBA BEILIECTB.
10 Xumuaeckas popmyia BaneHTLIL{IOCTL aTOMOB bubmorexa LIOK
’ https://m.edsoo.ru/ff0d2eae
XUMUYECKHUX JIEMEHTOB
11 OTHoOcUTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOcHUTENbHASA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast o XUMHYECKOTO DJIEMEHTA B Bbubnuoreka [JOK
COCIUHEHUU https://m.edsoo.ru/ff0d350¢
13 KonunuecTtBo BeniectBa. Mosib. MossipHast bubanorexka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHUE SABICHUS. bubmuorexa [JOK
XUMHUYECKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u yciaoBHs IPOTEKaHUS bubmmoreka [IOK
XUMHYECKUX peaKui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEIIECTB. bubanorexa [HOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrunciienust KoimuecTBa, MacChl BEIIECTBA 11O bubmuorexa [JOK
YPaBHEHUSM XUMHUUYECKUX PEAKLIUN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMU4eCKUX peaxiui bubnuoreka [IOK

(coenuHeHws1, pa3IOKEHUs, 3aMEIIECHNUS,

https://m.edsoo.ru/ff0d3{34




oOMeHa)

M. B. JIoMOHOCOB — y4€HBIi-

bu6mmoreka [IOK

19 PHHHMIIONCAHCT. O6O6HuleHHe " https://m.edsoo.ru/ff0d40c4
cucTeMaru3anus 3HaHui
20 KonTponbnas pabora Nel no teme «BemiectBa bubmmoreka [JOK
U XUMUYECKHUE PEAKLIANY https://m.edsoo.ru/ff0d4290
B — .C .
2 KHCTOOR . e 1 MpOCTOE ReIECTED BuGorexa LIOK
PO p m ’ https://m.edsoo.ru/ff0d448¢
O30H
22| sonopons (emein omtoTomn ropoIC) BuGmiorexa [1OK
PO T » TOP ) https://m.edsoo.ru/ff0d4614
TToustre 00 okcumgax
CrocoOsI ITOIyYeHNsT KUCIIOpOa B
23 J1abopaTopuu iqn OMI:.IH_IJIerH(fLTI/I bubanorexa [IOK
patop b ’ https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucmopoaa
Tenmosoit 3 de €CKOMU pea
2 | Mo m—coon oo BuGmiorexa LIOK
P M ’ https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMHUUCCKUX PEAKIIHIX
To o (e 0 eTaH).
25 3arH szie}ge%;z’ o aniforoébfiro Bubmioreka LIOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPACHUS
IIpa eckas padbora Ne 3 o teme
26 «ﬁoﬁTHZHHKe I;/III():O6I/IT aHue KrII/ICJ:OMO a Bubmioreka LIOK
ya . P poZa, https://m.edsoo.ru/ff0d4ae2
W3Yy4YEHUE €T0 CBOHCTBY
27 Bonopoa — sneMeHT u mpocToe BEIMIECTBO. bu6mmoreka [IOK
Haxoxnenue B mpupoae https://m.edsoo.ru/ff0d4dd0
78 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuorexa [JOK
BoJopoa. [Ipumenenne Bonopoaa https://m.edsoo.ru/ff0d4dd0
29 ITougaTHE O KUCIIOTAX U COIIX Bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 CrniocoObI noy4eHust BOAopoJia B bubmmoreka [JOK

naboparopuu

https://m.edsoo.ru/ff0d4dd0




[TpakTrueckas padota Ne 4 o Teme

Bbubnuoreka [JOK

31 «lonyserne n CO§HpaHHe BOAOPOAA, https://m.edsoo.ru/ff0d4{42
W3Yy4YEHUE €r0 CBOHCTBY
. N bubmuorexa [JOK
32 MomnsipHblii 00bEM ra30B. 3aK0H ABOTAIPO hitps-//m.cdsoo.ru/f0d542e
Brrunciienus 00bEMa, KOJIMUECTBA BEILIECTBA
33 rasa Io ero U3BECTHOMY KOJHMYECTB n Bubmorexa LJOK
.. y y https://m.edsoo.ru/ff0d55a0
BEIIIECTBA UM 00BEMY
Brruncienus 00bEMOB ra30B 110 YpaBHEHHIO
34 €aKI[M1 Ha OCHOBE 3aKOHA 06’bé1}\l41:{BIX Eubmorexa LIOK
peakil . https://m.edso0.ru/ff0d5708
OTHOIIICHUM Ira30B
35 ®Ou3nvecKrue U XUMUYECKUE CBOMCTBA BOJIBI Bubmorexa LIOK
a https://m.edsoo.ru/ff0d587a
. bu6mmoreka [IOK
36 CocraB ocHoBanwuii. [ToHsTHE 00 HHIUKATOPAX hitps-//m.cdsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackleHHEbIC U
37 Helfacm epHHBIe paCTBO bl MaI;fZOBaﬂ oSt Bubmorexa LJOK
m P P A https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE
IIpakTrueckas padora Ne 5 mo teme
38 «ﬁ HFOTOBneHEe aCTBOPOB C ONMPEACAEHHON Bubmorexa LJOK
p N . p p e https://m.edsoo.ru/ff0d5eba
MacCOBOMH J10JIell paCTBOPEHHOTO BEILIECTBA»
39 KonTtponsHast padora Ne2 o reme bubnuoreka [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
40 Okcuapl: cocTaB, Kiaccudukanms, Bbubnuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
IlonyyeHue u XUMHUYECKHE CBOMCTBA
41 KI/ICJ'Iy;JTHI)IX OCHOBHBIX ¥ aM(pOTEPHBIX buGnnorexa LIOK
> P https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHWusI: cOCTaB, Ki1accuukamnus, Bbubnuoreka [JOK
42
HOMEHKJIAaTypa https://m.edsoo.ru/ff0d67ca
43 [TonyuyeHne U XMMUYECKHE CBOMCTBA bubnuoreka [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca




Kucnotsr: cocraB, kiaccudukanms,

Bbu6nuoreka [JOK

44
HOMEHKJIAaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHue u XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK
ya https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKJIATypa, CocoOb bubmmoreka [JOK
MOJTYYEHUS, XUMAUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
[IpakTuueckas padora Ne 6. Permenue
47 SKCHEPUMEHTAIBHBIX 33Ja4 110 TEME bubmmoreka [JOK
«OCHOBHBIE KJIACChl HEOPTaHUUECKHUX https://m.edsoo.ru/00ad9b7c
COETMHEHUI»
48 ['eneTnyeckas CBA3b MEXKIy KJIAaCCAMHU bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
. Bbubnuoreka [JOK
49 O0600611eHre U crucTeMaTu3alus 3HaHU!
m I https://m.edsoo.ru/00ad9cb2
50 Kontponbhas padota Ne3 no teme "OcHOBHBIE bubmmoreka [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela
[TepBbie ONBITKYU KIacCU(UKAIIUU
51 XI/II\PiII/I‘IeCKI/IX 3JIEMEHTOB I(P[OHH]”}II/IG O rpyImnmax bubmmorexa [IOK
' pyH https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
Ilepuonnueckuii 3akoH u llepuoanueckas
52 cnfTeMI; XUMHAYECKUX BJIGMGII;TO]? i Y| bubmorexa LIOK
T https://m.edsoo.ru/00ada52c
Menpeneena
53 Ilepuonpl, rpynmbl, TOATPYIITBI bubmorexa [IOK
PHOJIBL TPy » IOATPY https://m.edsoo.ru/00ada52c
54 Ctpoenne atomoB. CocTaB aTOMHBIX SIJIEP. bubanorexka [JOK
M3oTtomnsl https://m.edsoo.ru/00ada342
CTpoeHue IEKTPOHHBIX 000T0YEK aTOMOB
55 3J1epMeHTOB Ile le)zmqecmﬁ cuctemsr J[. 1 bubmiorexa LJOK
P T https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTeprucTuKa XMMHUYECKOT 0 3JIEMEHTa 110
p P N bubmuorexa [JOK
56 ero nosioxkeHuo B Ilepuoguyeckont cucreme

. . MenneneeBa

https://m.edsoo.ru/00ada824




3nauenue [leproanueckoro 3akoHa s

57 pa3BuTus HayKu U npaktuku. J[. 1. 1 bubmorexa LIOK
MenpeneeB — y4€HbIU, NTEIAror U rpax 1aHuH hitps://m.edsoo.ru/Madad6e
53 DIIEKTPOOTPULIATETLHOCTh ATOMOB 1 bubmmoreka [JOK
XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
Bbu6nuoreka [JOK
59 HNonnast xuMu4aeckas CBs3b 1 hitps-//m.c dsocI)l.ru 100adac34
60 KoBanenTHast nonsipHasi XMMHYECKasi CBA3b 1 bubmorexa LIOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenmonsipHasi XUMHYECKasi CBA3b 1 bubmnorexa LIOK
https://m.edsoo.ru/00adaab9
Bbu6nuoreka [JOK
62 Crenenr, okucieHi ! https://m.edsogru/OOadae28
63 OKHUCIUTENbHO-BOCCTAHOBUTEIBHBIC PEAKIIUHI 1 Bubmioreka LIOK
https://m.eds00.ru/00adb076
Bbubnuoreka [JOK
64 OKHCIUTEIN U BOCCTAHOBUTEIIN 1 hitps-//m.c dsocI)l.ru 100adb076
65 KonTponbhas padota Ne4 o teme «CtpoeHue 1 bubmmoreka [JOK
aromMa. XHMHUYECKasl CBS3b» https://m.edsoo.ru/00adb486
66 Pezepublit ypok. O60011eHue 1 1 bubnuoreka [IOK
cUcTeMaTu3alus 3HaHUH https://m.edsoo.ru/00adb33c
67 PesepBHslil ypok. O600111eH1E U 1 bubmmoreka [JOK
cHCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 [IpomexxyTouHas aTTecTanus 3a Kypc XuMuu 8 1
KJIacc
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 68




9 KVIACC

KoJsanuecTBo 4acoB DJIeKTPOHHbIE
Ne uudgposbie
B Tema ypoka
. yp Beero KOﬁHTpOJIbeIe I'IpﬁaKaneCKne 06pa3oBATETBHbIC
padoThbI padoThbI pecypet
Ilepuonnueckuii 3akoH. [leproanueckas
1 cnfTeMa XUMHAYECKUX BJIGMIG)HTOB AN 1 bubmuorexa LIOK
T https://m.edsoo.ru/00adb59e
Menaeneena
3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB
2 XI/IMI/I‘IGCKII?IX 3JIEMEHTOB MEPBBIX TPEX 1 buGmnorexa [JOK
p p https://m.edso0o.ru/00adb6b6
NEepPHOJIOB

3 Knaccudukanus 1 HOMEHKIATypa | bubnuorexa [IOK
HEOPTaHWYECKNX BEIECTB https://m.edsoo.ru/00adb7e2

4 Bunper xumMmudaeckoii CBSI3U M THIIEI 1 bubmunoreka LIOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponsHas padora Nel no teme

5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1
OCHOBHBIX pa3zesioB Kypca 8 kiacca»

5 Knaccudukanus XuMHUECKUX peakluii Mo 1 bubmmoreka [JOK
pa3IUYHBIM IIpU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsiTHE O CKOPOCTU XMMHUUYECKON PEAKIIUU.

7 [TonsiTHe 0 FOMI())FGHHI)IX U TeTe OFSHHI)IL)I( 1 bubmaorexa LIOK

P https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsATHE 0 XMMUYECKOM PaBHOBECHHU.

] @akTOpBI, BIUSIOIINE HA CKOPOCTh 1 bubmmoreka [JOK
XAMHUYECKOW PEAKLUHU U MOJI0KEHNE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PABHOBECHSI

9 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC 1 bubmuoreka [IOK
peakuuu https://m.edsoo.ru/00adcade

10 Teopus 31EKTPOIUTHUECKON TUCCOLMALINH. 1 Bbubmuotexa [JOK

CunpHble U ci1abble JIEKTPOIUTHI

https://m.edsoo.ru/00adcd68




but6mmoreka [IOK

1 VoHHEIC ypaBHEHNS peaKLuii https://m.edsoo.ru/00add448
X €CKHE CBOMCTBA KHCJIOT U OCHOBAHUM
12 psere mpescranmennii oo BuGmitorexa LIOK
pea . https://m.edsoo.ru/00add5d8
BJIEKTPOIUTUYECKON AUCCOIUALINHI
X €CKHE CBOMCTBA COJIEU B CBETE
13 I HeMZI;IaBngHm; OI% ;J]:eKT Jf)nPII/ITBHtfecTKoﬁ Bubmiorexa LIOK
pea p https://m.edsoo.ru/00add8b2
IUCCOLIMAIUU
14 IMTonsgaTue o ruaponnse coiaei Bubmiorexa LIOK
p https://m.edsoo.ru/00add9d4
. but6mmoreka [IOK
15 O00011IeHNE U CUCTEMATU3AIMS 3HAHUI hitps://m.edsoo.ru/00addd 12
16 [Tpaktrueckas padora Ne 1. «Pemenue bu6nuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KontponsHas padora Ne2 o teme
17 «3JIGII()T OJII/ITIf‘-IeCKaH HCCOUaIus Bubmnorexa HOK
p A TiHarhs. https://m.edsoo.ru/00addec0
XUMUYECKUE PEAKIIUU B PACTBOPAX))
13 OO6m1as xapakTepruCTHUKa rajJoreHOB. bubmmoreka [JOK
XHUMHUUYECKUE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
X .C
19 xomiecxue cnoiicrsa, monyserie Bugmiorera [[OK
’ ya > https://m.edsoo.ru/00ade104
MPUMEHEHUE
11 §) Ne 2
20 «ggiTH‘eIi;I;aiOI?;HO:; KI:)ICJIE”I(“)B;FGI/I\Iie exue eé Bubmiorexa LIOK
o ya » I3 https://m.edsoo.ru/00ade348
CBOWCTBY»
y | s o s B LOK
peaxmmn, A p a https://m.edsoo.ru/00ade488
A30BITKE
2 OO01mas xapakTepucTrka 3eMeHToB VIA- bubmmoreka [JOK
TPYNIbI https://m.edsoo.ru/00ade64a
73 AmoTponHbie MOIU(UKAIINK CEPHI. bu6nuoreka [JOK

Haxoxnenue cepbl U €€ COeIMHEHU B

https://m.edsoo.ru/00ade64a




npupojae. XMMHUYECKHE CBOMCTBA CEPhI

CepoBoziopo/1, cTpoeHHE, PU3NICCKUE U

bubnunoreka LIOK

24 o
XUMHUUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

75 Oxcunet cepol. CepHas KHCIOTa, (PU3HUECKUE bu6nuoreka [JOK
Y XMMHYECKHE CBOICTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XUMHYECKUE peakllui, JIexkKallle B OCHOBE

2% IPOMBIIIJICHHOTO CII0C00a MOTyYeHHS bubnuorexa [IOK
CEpPHOM KUCIOThl. XUMUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKPYKarOIIEH Cpelibl COEUHEHUSIMH CEPBI

27 Brruucienue MaccoBoii JOIM BRIXO1a bubmunoreka LIOK
MPOJIYKTa PEAKIINHT https://m.edsoo.ru/00adec8a
OO01as XapaKTepUCTHKA 3JIEMEHTOB V A-

28 I mHBI Ap30T pacn OCTpaHEHHUE B IPUPOE bubnorexa LIOK

PYIIIEL » Pactipocip . PHpOZE, https://m.edsoo.ru/00adeca6d
buznyecKre 1 XUMUYIECKIE CBOHCTBA

29 AmMHaK, ero Gpu3n4YecKue 1 XUMHYECKUE bubnuorexa [IOK
CBOICTBA, MTOJTYYECHUE U TPUMEHEHUE https://m.edsoo.ru/00adf004
[TpakTiueckast padota Ne 3 o Teme

30 «IPIOJI €HHUE aleMHaKa WU3YyYECHHUE Er0 bubmmorexa IJOK

YT Stk https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ Gu3nIecKue u bubmunoreka LIOK
XAMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHue HUTPATOB U COJIEH aMMOHUS

3 B Ka4eCTBE MUHEPAJbHBIX YI0OpEHUH. bu6nuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE OKPYKAOLIEH https://m.edsoo.ru/00adf518
Cpelibl COeIMHEHUSMHU a30Ta
®ochop. Oxenn pocdopa (V) u pochopnas

33 KI/ICJ‘Iq())TIZ)l (1)1/131/136((15)10/1(61) I/IpXI/I(IV[I/z‘Ie(;lIlI/Ie(b b bubmmorexa LIOK

N https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJIyYCHUE
Ucnonws3zoBanue GpocdaToB B KayecTBe
34 MHUHEPAIBbHBIX I[q())6 (EHI/HZ 3arps3HeHue bubnorexa LIOK
p . YA100p L https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl hocharamu
35 VYrnepoa, pacnpocTpaHEHUE B PUPOJIE, bubmmoreka [JOK




dbuznueckre U XUMUYECKHE CBOMCTBA

https://m.edsoo.ru/00adfd9c

Oxkcuppl yriaepoaa, ux Gpusndeckue u
XUMHUYECKHE CBOUCTBA. DKOJIOTUYECKUE

but6mmoreka [IOK

36
poOJIEMBI, CBSI3aHHBIE C OKCHJIOM YTJIepoaa https://m.edsoo.ru/00adfebe
(Iv)

37 VYronbHas KUCIOTa U €€ COTN buGnnorexa [JOK

https://m.edsoo0.ru/00ae006c
[IpakTrueckas padota Ne 4 o Teme
38 "I_I[)OJI eHHUe IJ)IGKI/ICJIOFO rasza bubmmorexa LIOK
ya T ) " https://m.edsoo.ru/00ae027¢
KadecTtBeHHas peakiys Ha KapOOHAT-HOH

39 [TepBoHavanbHbIe MOHATHS 00 OPTaHUYECKUX bubmmoreka [JOK
BEIIECTBAX KaK O COEUHEHUAX YIIIepoaa https://m.edsoo.ru/00ae054¢

40 KpemHuuii u ero coequHeHNs Bubmnorexa HOK

P https://m.edsoo.ru/00ac080a
[TpakTuueckas padota Ne 5. Pemenue
41 3Kine I/IMeHTaJII;:.HHX 33724 110 TEME Bubmiorexa IIOK
P N https://m.edsoo.ru/00ac0bf2
«BaxkHenme HeMeTalubl U UX COSIUHECHUS»

42 KonTponbnas padorta Ne3 o teme bubmmoreka [JOK
«BaxHeinye HeMETaIbl U UX COCITMHEHUSD) https://m.edsoo.ru/00ac0el8
OO01mas xapakTepuCTHKa XUMUIECKUX

43 3JIEMEHTOB — METAJNIOB. MeTannnyeckas bubnuoteka [JOK
CBSI3b U METAJINYECKAsk KPUCTAIUIMYECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3nyYecKne CBOMCTBA METAJIIIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

44 DIIEKTPOXUMHUYECKUHN PsIA HanpsOKSHUH bubnorexa [IOK

p p p https://m.edsoo.ru/00acl156
METaJIJIOB
O611re cnocoObl MOTYyYSHHsI METAJLIOB.

45 CmutaBbl. Berancienus no ypaBHEHUSAM bubmmoreka [JOK
XAMHYECKUX PEaKLU, €CIIU OOUH U3 https://m.edsoo.ru/00ael 156
pEareHTOB COJIEPKUT MPUMECH

46 [ToHsATHE O KOPPO3UH METAILIOB bubmorexa HOK

https://m.edsoo.ru/00ae1278




but6mmoreka [IOK

47 IHenoumpre MeTanbt https://m.edsoo.ru/00aec14b2

48 OKCHUJIbI M TUAPOKCUIBI HATPUS U KaJIHs bubnorexa [IOK

https://m.edsoo.ru/00aec14b2

49 [[lenoyHO3eMENBHBIE METAIIIIBI — KAIBIIUN U bubnuoreka [JOK
Maruui https://m.edsoo.ru/00ael5e8

50 Bakueiinme coeTMHEHNUA KaJIbINA bubnorexa LIOK

https://m.edsoo.ru/00ael5e8

51 O0001IcHNEe U CHCTEMAaTH3alKs 3HAHUI

. . bubmunoreka LIOK

52 JXKéctkocTh BOBI M CITOCOOBI €€ yCTpaHeHHS https-//m.c dsoc]fru 100ae]1886

53 [TpakTiueckast padota Ne 6 o Teme bubmmoreka [JOK
"YK&cTKoCTh BOJIbI U METO/IbI €€ YCTpaHEHUS" https://m.edsoo.ru/00aelae8

. Bubmnorexa IIOK

>4 Amomunuii https ://m.edsoc]fru/ 00aclc64

55 AM@oTepHbIe CBONCTBA OKCHIA U bubmmoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64

Bubmnorexa IIOK

26 Keneso https://m.edsogru/Oan1d86

57 Oxcuapl, THAPOKCU B U conn kene3a (1) u bubmunoreka LIOK
xenesa (I10) https://m.edsoo.ru/00ae35¢e6

58 O0001IeHNEe U CHCTEMAaTH3alKs 3HAHUI

[\

P B Bumorera 10K
«Baxxuei1me MeTayIbl 1 UX COSIUHEHUS https://m.edsoo.ru/00ac3de8
Brruucnenust mo ypaBHEHHUSIM XUMHYECKUX

€aKIMI, eCIIH OJWH U3 PCarcHTOB JaH B

60 Ip)136I)IHTI<e,I/IJH/I CO,II[[er(I/ITI:'IpI/IMeCI/I. g BH6J‘IHOTeKa HOK
BrruyucieHust MaccoOBOM JOJIM BBIXOAA https://m.edso0.ru/00ac1750
MIPOJTYKTA PEAKIIHH

61 O00011eHNEe U CUCTEMATU3ALNS 3HAHUN

62 Kontponbhas padota Ne4 o reme




«BaxHelire MeTaJubl U UX COCTUHECHUS
63 BenectBa 1 maTepuainbl B NOBCEHEBHOM 1 bubnunoreka LIOK
JKU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEH | bu6nuoreka [JOK
cpensl https://m.edsoo.ru/00ae4270
65 Ponp xvMuu B pelIeHNH SKOJIOTHYECKUX 1 bubmmoreka [JOK
polsieM https://m.edsoo.ru/00ae4270
66 PezepBublit ypok. O60011eHuE 1 1 Bbu6muotexa [JOK
cUCTEMaTH3alus 3HaHU! https://m.edsoo.ru/00ac0d0a
67 Pezepublit ypok. O6001eHue u 1 bubnuorexa [IOK
cUCcTeEMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
63 [IpomexxkyTouHas arrectanus 3a Kypce 9 1
KJlacca
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O NIPOLIECCA

OBSIBATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
» Xumus, 8 knacc/ I'abpuensa O.C., Octpoymon WN.I'., Cnagkor C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienue»

» Xumus, 9 kiacc/ I'abpuensu O.C., Octpoymon WN.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3natensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. I'abpuensu O. C., Bockob6oiiaukosa H. I1., SlmrykoBa A. B. Hactonsnas kaura
yautens. Xumus. 8 ki1.: Metoaudeckoe nocodue. - M.: Jlpoda, 2021.

2. I'abpuensan O. C., SAmykoBa A. B. Tetpaap ass 1a00paTOpHBIX OMBITOB U
npakTruueckux pabot. 8 ki1. K yuebnuky O. C. 'abpuensina « Xumus. 8 Kiaccy.
M.: ipoda, 2022.

3. I'abpuensu, O. C. Metoauueckoe nocobue k yueonuky O. C. ['abpuensna
«Xumusy. 8 kmacc / O. C. T'abpuensa. — M. : Jlpoda, 2021. — 109.

4. I'abpuens, O. C. Metonuueckoe nocodue k yueoOuuky O. C. ['abpuensna
«Xumust». 9 knace / O. C. I'abpuensn. — M. : [Ipoda, 2021. — 108.

5. Xumus : TexHosorunueckue kapthol kK yaeonuky O. C. 'abpuensina « Xumus. 8
KJ1ace» : Metoauueckoe nocodue / JI. 1. AcanoBa. — M. : Jlpoda, 2020

6. Xumus : TexHojgornueckue kapTol K yueOHuky O. C. N'abpuensna «Xumus. 9
KJ1ace» : Metoauueckoe nocodue / JI. 1. Acanoa. — M. : Jlpoda, 2018

7. Xumust. 8 xi1.: KouTposasHbie 1 mpoBepouHbie padoThl kK yueOHuky O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, I1. H. bepe3kun, A. A. Yiakoa u
ap. - M.: Jlpoda, 2022. nanHbie

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

Beenurenannsiehttp:// www.chemnet.ru ['azera «Xumusi» u caiit s yuaurens «5
YAy Ha YPOK XUMUI»

http://him.1september.ru Enunas xomnekuus L{IOP: [IpeameTHast KouIeKIus
«XuUMuUsD

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIC
aKcriepuMeHThl: xumust. Kommekiust Poccuiickoro 061eo0pa3oBaTensHOTO
nopTana

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Becepoccuiickas oauMuaaa mKoJbHUKOB 10 XUMUH
http://chem.rusolymp.ru Opranuyeckasi XUMHs: 3JI€KTPOHHBIA yUeOHUK 15
CpPEIHEN IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: JIEKTPOHHBIN y4eOHUK
http://www hemi.nsu.ru OTKpBITBINA KOJUIEIK: XUMUS
http://www.chemistry.ru JluctanunoHHast OJIUMITHA/IA TIO XUMHH:
TEJIEKOMMYHUKALMOHHBIN 00pa30BaTeIbHbIA TPOEKT






