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INOACHUTEJIbBHAS 3AIINCKA

[IporpaMmMa Mo XuMuU Ha YpOBHE OCHOBHOI'O O0IIIEro 00Opa30BaHUs COCTaBJICHA HA OCHOBE
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHON MpPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OO0, a Taxke Ha OCHOBE QeaepalbHON
paboueii mporpaMmbl BOCITUTAHUS U C YIETOM KOHIEHIIUMH TPENoaaBaHus Y4eOHOTO MpeamMera
«Xumusi» B 00pazoBaTeNbHBIX Opranm3anusiax Poccuiickoit deaepanum.

[IporpamMMa 1o XuMHUHM JaéT MPEACTaBIEHUE O IeNAX, OOmmell cTpaTeruu OO0ydeHHs,
BOCIIUTAHUS W Pa3BUTHA OOydalOIIUXCS CpelCTBAMU Y4YeOHOro MpeaMeTa, yCTaHaBIUBACT
00s13aTeIbHOE MPEAMETHOE COJICpKaHUe, MPeyCMaTpPUBAET paclpeielieHre ero mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3jieliaM U TeMaM MPOrpaMMbl [0 XUMHUH, ONPeesSeT KOJIUYECTBEHHbIE
M KayeCTBEHHBIE XapaKTEPUCTUKHU COACPKAaHMS, PEKOMEHIYEMYIO IOCJIEI0BATEIbHOCTh
M3YYEHUS XUMHUU C y4ETOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3€H, JIOTUKH Yy4eOHOTO
porecca, BO3PACTHBIX OCOOCHHOCTEH 00yUYaIoIUXCsl, ONMPEACISET BO3MOXKHOCTH TPeIMeETa AJIst
peanu3anuu TpeOOBaHUM K pe3yabTaTaM OCBOCHMSI OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl Ha
YPOBHE OCHOBHOT'O 00I11IeT0 00pa3oBaHus, a TaK)Ke TPeOOBaHUI K pe3yibTaTaM 00y4eHHUsI XUMUHU
HA YypOBHE ILelieil W3y4eHHUs TNpeaMeTa U OCHOBHBIX BHJOB YueOHO-IO3HABATEIbHOU
JESTSIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIYEOHOTO COJICPIKaHUS.

3HaHHUE XUMUU CIY’)KUT OCHOBOM At (POPMUPOBAHUS MUPOBO33PEHUSI 00YUAIOIIETOCs, €ro
MIPEJICTABICHUA O MATEPUAIBHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (POPMUPYEMbIC XUMHUEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTUU U 00 HBOJIIOIMHU BEIIECTB B MPHUPOJIE, O MYTAX
peuieHuss TIO0ANBHBIX MPOOJEeM YCTOWYMBOTO pa3BUTHUA 4YEJIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOM U SKOJIOTHUECKO 06e30MacHOCTH, MPoOIeM 3JpaBOOXPAHECHHUS.

N3ydenue xumuu:

CHOCOOCTBYET pean3aluyd BO3MOKHOCTEH Il CaMOPa3BUTHS U (OPMHUPOBAHUS KYIbTYPHI
JMYHOCTH, €€ 00mel 1 (PyHKIMOHATFHON TPAMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHHE MBIIUICHHUS] U TBOPUYECKHX CIIOCOOHOCTEH O0ydaromuxcs,
HAaBBIKOB WX  CaMOCTOSTCIIbHOM  y4eOHOW  JIEeATENBHOCTH, OKCIICPUMEHTAIBHBIX U
UCCIIEIOBATEIbCKUX YMEHUHM, HEOOXOMUMBIX KaKk B TIOBCEJIHEBHOM J>KM3HM, TaK U B
MpoeCCHOHAIBHON JEATEIHHOCTH,

3HAKOMHUT CO CHEIU(UKON HAaydHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3TJIsAJIa HAa €TMHCTBO MPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM ATAlloM B (JOPMUPOBAHUU
€CTECTBEHHO--HAy4YHOU IrpaMOTHOCTH 00Y4JarOIIUXCS;

crnocoOcTByeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEGHHUS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K UEJIOBEKY, BHOCHUT CBOW BKJIaJ B JKOJIOTUYECKOE OOpa3oBaHUE
o0ydJaronuxcs.

JlanHple HampaBlIeHUS B OOyYE€HUU XHMMHUU OOECHEUMBAIOTCS creuu(ukoil comepaHus
y4eOHOrO TpeaMeTa, KOTOPBIN SIBISETCS TMENarorMyeckd aJanTUPOBAHHBIM OTPAKEHHUEM
0a30BOIi HAYKN XMMHUU Ha ONPEEIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIIETO OOpa30BaHUSI OPUEHTHPOBAH HA OCBOEHUE
00y4JaroIMMHUCS CUCTEMBI MIEpPBOHAYATIBHBIX MOHATUN XUMHUH, OCHOB HEOPTaHUYECKOW XUMHUU U
HEKOTOPBIX OTJEIBHBIX 3HAUNMBIX TIOHATHH OPTaHUYECKOU XUMUHU.

CtpykTypa coaepskaHusi MPOTrpaMMbl MO XUMHH C(HOPMHUPOBAHA HA OCHOBE CHUCTEMHOTO
noaxona kK €& m3ydennro. CoaepaHue CKJIQJBIBACTCS W3 CHUCTEMBI MOHATHA O XUMHUYECKOM
DIIEMEHTE W BEIIECTBE M CHUCTEMBI TMOHATUH O XuUMHUYecKod peakiuu. OOe 3TH CHCTEMbI
CTPYKTYPHO OPTaHU30BaHBI IO TMPUHIIMITY TOCJIEIOBATEILHOTO PAa3BUTHs 3HAHWW Ha OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuonuueckoro 3akoHa J[. . MenaeneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUS O CTPOSHUU aTOMa M XUMHYECKOU CBSI3H,



— MPEICTaBICHUH 00 IEKTPOIIUTUYECKOM JUCCOIMALMH BELIECTB B PaCTBOpAXx.

Teopernueckne 3HAHHUS paccMaTPUBAIOTCA HAa OCHOBE SMIIMPUYECKH IOJIYYEHHBIX H
OCMBICIICHHBIX (DAKTOB, pPAa3BUBAIOTCS IIOCIENOBAaTEIBHO OT OJHOIO YPOBHA K JIpyromy,
BBINOJIHASL (DYHKIUU OOBSACHEHHS] W MPOTHO3MPOBAHUS CBOWCTB, CTPOCHHUS M BO3MOXKHOCTEH
IIPAKTUYECKOr0 IPAMEHEHUS U MOJTYYCHHs U3y4acMbIX BEILECTB.

OcBoeHmne mnporpamMmbl IO XUMHH CIIOCOOCTBYET (OPMHUPOBAHUIO MPEIACTABICHUS O
XUMHYECKON COCTaBIAIOIIEH HAy4yHOHW KAapTUHBI MHpa B JIOTMKE €€ CHCTEMHOM NPUPOJIBL,
LIEHHOCTHOT'O OTHOILIEHNUS K HAYYHOMY 3HAHUIO U METOJlaM 103HaHus B Hayke. M3yueHne xumun
OPOMCXOOUT C TMPUBJICUEHUEM 3HAHUM M3 paHee M3YyYEHHbIX YYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mup», «buonorus. 5—7 kinaccel» u «Pusuka. 7 Kiacc.

IIpy u3ydeHun XMMHUU IPOUCXOAUT (HOPMUPOBAHHUE 3HAHUN OCHOB XMMUYECKON HayKH Kak
00J1aCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUYECKON JESITEIbHOCTH YEJIOBEKA U KaK OJJHOTO
U3 KOMIIOHEHTOB MHUPOBOHM KyJIbTYpbl. 3ajaya y4eOHOro INpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHCTEMBbl XUMHUYECKUX 3HAHUH — BaXHEUIHMX (HAKTOB, MOHSATUN, 3aKOHOB U TEOPETUYECKHX
HOJIOKEHUH, JIOCTYNHBIX OOOOIIEHUH MHPOBO33PEHUECKOr0 XapakTepa, s3blka HaykKd, B
IPUOOILIEHNHU K HAyYHBIM METO/IaM [TO3HAHUS IIPU U3YYEHUH BEIIECTB U XMMUUYECKUX PEaKLUi, B
(GOopMHpOBaHMM W pPa3BUTUM [103HABATEIbHBIX YMEHMH M MX HIPUMEHEHHH B Y4eOHO-
MIO3HABATEIBHON U y4eOHO-HCCIIEIOBATEIBCKOM IEeATEIbHOCTH, OCBOCHUH TPaBMJI OE€3011aCHOTO
oOpallleHUs C BelIeCTBAMU B IIOBCEIHEBHON KU3HH.

[Ipyn u3yyeHMM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 00Opa3oBaHUS BaXKHOE 3HAYCHUE
nproOpenu Takue e, Kak:

— (opMHpOBaHNE HMHTEIICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOH K CaMOOOpa30BaHMIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY IPHHATUIO PELICHUH, CIOCOOHOW aJanTHpoBaThCs K
OBICTPO MEHSIOLIUMCS YCIOBUSM KU3HU;

— HalpaBJIEHHOCTb OOYy4EHHUS Ha CHUCTEeMaTH4ecKoe MpHOOIIEeHHEe O0O0ydaroumxcs K
CaMOCTOATEJIBHOM ~ ITO3HABATEJIBHOWM  JEATENBHOCTH, HAay4YHbIM  METOAAM  IIO03HAHUA,
(bopMHPYIOLIMM MOTHUBALIMIO U Pa3BUTHE CIOCOOHOCTEH K XUMUU;

— o0ecrieyeHne YCIIOBHH, CIIOCOOCTBYIOIIMX NPUOOPETEHUIO OOYYAIONIMMUCS OIBITA
pa3sHOOOpa3HOM JEesATETbHOCTH, MO3HAHMS M CAMOIIO3HAHHUS, KIIIOYEBBIX HAaBBIKOB (KIFOYEBBIX
KOMIIETEHIIH ), UMEIOIIMX YHUBEPCATIbHOE 3HAUE€HUE JJIS1 PA3IMYHBIX BUAOB JESTEIbHOCTH;

— ¢opmupoBaHue o0mel GyHKIMOHAIBHON M €CTECTBEHHO-HAyYHON I'PaMOTHOCTH, B TOM
yHuclie YMEHUI OOBSCHATh U OLICHMBATh SIBICHUS OKPY’KAIOLIEro MHUpPaA, MCIONb3ys 3HAHUS U
OMBIT, TOJYYEHHBbIE MPH H3YYEHUH XUMMH, TNPUMEHATh MX MpH peleHuH npolieM B
ITOBCEJHEBHOM KU3HU U TPYJAOBOU E€ATEIBHOCTH;

— ¢opMHpoBaHUE y 00YYaIOUIMXCS TYMAaHUCTUUECKUX OTHOIICHUH, TOHUMAHUS LEHHOCTH
XUMHUYECKMX 3HaHWM Ui BBIPAOOTKM 3KOJOTMYECKH I€1eco00pa3HOro MmoBeneHus B OBITY U
TPYAOBON JEATEIBHOCTH B LEISIX COXPAHEHHMS CBOETO 370POBbS M OKPYXArOLIeW MPUPOJHOU
Cpensl;

— pa3BUTHE MOTHUBALMHU K 00YYEHUIO, CHIOCOOHOCTEH K CAaMOKOHTPOJIIO U CAaMOBOCITUTAHUIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTUM K OCO3HAHHOMY BBIOOpY
npoduis 1 HalPaBJICHHOCTU AajJbHENUIIero 00yueHHUs.

OO1iee 4nca0 4acoB, OTBEAEHHBIX JAJIS M3yYEHUS XUMUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBisieT 136 yacoB: B § knacce — 68 yacoB (2 gaca B Hezieno), B 9 kinacce — 68
yacoB (2 yaca B HEJIEINIO).



COJEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHbIE XMMUYECKHE TOHATHSA

[Ipeamer xumuu. Posmp XuMuM B JKM3HM 4eloBeka. XHMMHS B cCUCTeMe HayK. Tema u
BenlecTBa. dusnueckue cBOWCTBAa BeLIECTB. ArperaTHoe cocrtosiHue BemiecTB. llonarue o
MeTOJIaX MMOo3HaHus B XUMHUU. YucTeie BeniecTBa U cmecu. CiocoObl pa3ienieHus cMeceil.

ATOMBI M MOJIEKYyNbl. XUMHUYEeCKHE 3ieMeHThl. CHUMBOJIBI XUMHUYECKHUX DIIEMEHTOB.
IIpocTble u cioXkHbIe BenecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckasi popmysa. BaJeHTHOCTP aTOMOB XUMHUYECKUX AJIEMEHTOB. 3aKOH IMOCTOSHCTBA
cocraBa BemiectB. OTHocuTeNlbHas aToMHas Macca. OTHOCHUTENbHAs MOJEKYJspHas Macca.
MaccoBast 1011 XUMHUYECKOI'0 2JIEMEHTA B COEAMHEHUH.

KonunuectBo BemectBa. Moisib. MomsipHas macca. B3auMocBsI3p KoaM4ecTBa, Macchl U
qrclia CTPYKTYPHBIX €IUHUIL BelecTBa. Pacuérel mo ¢hopMyniaM XUMHUECKUX COSAMHECHUN.

@u3znyueckue M XUMUYECKHE SBICHUA. XUMHUYECKas peakiuss U e€ NPU3HAKU. 3aKOH
COXpaHEHHUsI MacChl BEIIECTB. XUMUYecKrue ypaBHeHus. Kinaccupukamus XUMHYECKUX PEAKIINA
(coemuHeHus, pa3IoKeHHsI, 3aMEIICHUS, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYy[0#, mpaBuiaMu paboThl B jaboparopuu u mpuéMaMu
oOpateHust ¢ 1abOpPaTOpHBIM OOOPYIOBAaHUEM, M3YUCHHE M ONMHCAHHE (DU3MUECKUX CBOWCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoeHne pu3nueckux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJCHCAIMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKaJIMBaHUE MEIHOI MPOBOJIOKH, B3aMMOJICHCTBIE MeJa ¢ KHCIOTOMN) SBJIEHUH, HAOII0AeHNE
U ONHMCAaHWE [PU3HAKOB IMPOTEKAHHWA XUMHUYECKMX peakuud (pas3jokeHue caxapa,
B3aMMOJICHCTBHE CEPHOU KHUCIOTHI C XJIOpHIOM Oapusi, pasnoxeHue rugapokcuaa menu (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Kejie3a ¢ pactBopoM conu Mmeau (), usydenwe crocoOoB
pa3fiesieHusi CMeceil: ¢ MOMOIIbI0 Maruurta, (GUIbTPOBaHHE, BHINApUBAHUE, AUCTUIUIALINA,
xpomarorpadus, TpOBEIECHHE OYMUCTKH IOBApPEHHOW COJHM, HAOJIOJEHUE W ONHCAHHE
pe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOIIETO 3aKOH COXPAHEHUs MAacChl, CO3/IaHUE
MojieNield MOJIEKYIT (IIIapOCTEP KHEBBIX ).

Baskneiimue npeacraBuTe I HEOPraHUYeCKUX BellecTB

Boznyx — cmech razos. CoctaB Bo3ayxa. Kuciopon — 31eMEeHT M MpOCTOE BEMIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XUMMUUYECKHUE CBOWCTBA (pEaKlud TOPEHHUS).
Oxkcupnpl. Ilpumenenue xkucnopoga. CrnocoObl MONydeHHs KHUCIOpoJa B JlabopaTopuu U
MPOMBINIIEHHOCTH. KpyroBopoT kucimopona B mpupoje. O30H — alaoTporHas MOAU(PHUKAIUS
KHCIIOpO/1a.

TermnmoBoit >PdekT XUMUYECKOW peaklud, TEePMOXUMHYECKHE YpaBHEHUS, OK30- H
SHAOTEpPMUYECKHE peakuuu. TomauBo: yroib M MeTaH. 3arps3HEHHE BO31yXa, YCHIIEHUE
NapHUKOBOTO AP deKTa, pa3pyLIeHne 030HOBOT'O CIIOS.

Bonopon — anemeHT u npocroe BemecTBo. Haxoxaenue Bogoposa B npupoae, hpusndeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIOCOOBI MostydeHus. KucioTer u comu.

Mosmsipabiii 00b€M ra30B. Pacu€Tel M0 XUMHUYECKUM YpaBHEHUSIM.

dusnyeckue cBoWicTBa BOAbL. Boma kak pactBopurtens. PactBopbsl. HacelieHHblie u
HEHACBIIIIEHHbIE PacTBOphl. PacTBopuMOCTh BellecTB B Boje. MaccoBas J0Jsl BEIECTBa B
pacTBope. XUMHUECKHE CBOMCTBa BoAbl. OcHOBaHUs. Poiab pacTBOpoOB B MpUPOJE M B KU3HU
yenoBeka. KpyroBopoT Boabl B mpupoje. 3arpsizHeHHe NPUPOAHbIX BoA. OXpaHa M OUYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanmss weopranmyeckux coeauHeHuid. Oxcuapl. Kimaccudukamums OKCHIIOB:
cojieoOpa3zymomue (OCHOBHbIE, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenkiarypa
okcu0B. u3nyeckre U XMMHUEcKre cBoiicTBa okcuoB. [lonyuenne okcuaos.



OcnoBanus. Krnaccudukanus ocCHOBaHMA: WIENOYM W HEPACTBOPUMBIE OCHOBAHUSI.
HomeHnknarypa ocHoBaHuii. Pu3nuecKHe M XUMHUYECKHE CBOWCTBAa OCHOBaHMU. Ilomyuyenue
OCHOBaHUH.

Kucnotel. Kiaccudukamust kucinor. HomeHknarypa kucinor. OU3NYECKUE W XUMHUYECKHE
cBoicTBa KUCHOT. Panx akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Conu. Homenknarypa coneil. dusnueckre U XUMHUYECKUE CBOMCTBa coiiell. IlonyueHue
COJICH.

['eHeTnueckas cBsI3b MEKy KJIACCAMU HEOPTaHUYECKUX COCIMHEHHUI.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpe/IeJICHUE COJIePKaHUs KUCIOPOJa B BO3AyXe, MOJyYCHUE, cOOMpaHue,
pacro3HaBaHHE€ M HM3y4Y€HUE CBOMCTB KHUCIOpOJa, HAOJIOJCHHE B3aMMOJEWUCTBUS BEILECTB C
KHCJIOPOJIOM U YCJIOBUSI BOBHUKHOBEHUS M IMPEKpAIICHUs] ropeHus (mokapa), 03HaKOMJICHUE C
o0Opa3liaMu OKCHIOB M ONUCAaHHE MX CBOMCTB, MOJy4YeHHE, cOOMpaHUE, paclo3HABaHUE U
U3ydeHHe CBOWCTB BojaoOpoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmemu (1)
(BO3MOYKHO HCIIOJIb30BAaHHME BHJIEOMATEPUANIOB), HAOIIOCHHE 00pa3loB BEUIECTB KOJIMYECTBOM
1 momnb, HMccaeaoBaHUE OCOOCHHOCTEM PACTBOPEHHUS BEIIECTB C PA3IMYHONM PACTBOPHUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiel pacTBOPEHHOIO BEILECTBA,
B3aUMOJICCTBUE BOJBI C METaUIaMH (HAaTpUEM U KajbllieM) (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHAIIOB), HCCIEOBaHUE OOpPAa3I[0B HEOPTaHMYECKUX BELIECTB PAa3IMUYHBIX KJIACCOB,
HaOJIOJICHUE M3MEHEHUsI OKPACKM WHIMKATOPOB B PAcTBOpAaX KUCIOT U IIEJIOYEH, M3ydeHUe
B3aumojeiicteus okcuga menu (ll) ¢ pacTtBopom cepHOM KHMCIOTBHI, KUCIOT C MeETalaMH,
peaKUHuil HEUTpalIU3alMru, MOJIYYEHUE HEPACTBOPUMBIX OCHOBAHUMW, BBITECHEHUE OJHOIO
MeTajula IpyruM U3 pacTBOpa COJIM, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BaxkHelmue
KJIACChl HEOPTraHUYECKUX COETUHEHUIN.

IMepuonuyeckuii 3akon u Ilepuognueckasi cucremMa xuMudeckux djementos JI. U.
MenpeneeBa. CTpoeHne aToMOB. XMMH4Y€CKas CBSA3b. OKUCINTEIHLHO-BOCCTAHOBUTEIbHbIE
peakuumn

[lepBbie MONBITKY KiIacCU(pUKAIIUN XUMUYECKUX 7eMeHTOB. [loHATHE O rpynmax cXOIHBIX
AIIEMEHTOB (ILEJOYHBbIE M IIEJIOYHO3EMENbHbIE METaUlbl, TaJOreHbl, WHEPTHBIC Ta3bl).
DNeMEHTHI, KOTOpble 00pa3yoT aM(OTEpHbIE OKCU/IBI U THJIPOKCH/IBI.

[lepuonnueckuii 3akoH. Ilepuomuueckas cucremMa xumuyeckux osnementos /[l .
MengeneeBa. KopoTkonepuonHas u anuHHonepuogHas ¢opmel [lepronudeckoil cucTemsl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonst u rpymnmbsl. DU3HYECKUH CMBICH
MOPSIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIBI AJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX s1iep. M30Tonbl. DnekTpoHbl. CTpOCHHUE 3TIEKTPOHHBIX
obosouek aroMoB TepBbiXx 20 xumuueckux siemeHTOB llepuommueckont cucremsr J[. U.
MenneneeBa. XapakTepuCTUKa XUMUYECKOTO AJIEMEHTA MO €ro MoJiokeHnto B [lepuoanueckoit
cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHUS pPainyca aTOMOB XMMUYECKHUX HJIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB IO TPYIIAM U IEPUOAAM.

3nauenue [lepuoanueckoro 3akoHa u [lepuoanueckold CUCTEMBI XMMUYECKUX SJIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. . MenneneeB — y4€HbIN U IpakJaHUH.

Xummnueckas CBS3b. KoBanientHas (nonsipHas u HETOJISIPHAS ) CBSI3b.
DIIEKTPOOTPUILIATETLHOCTh XUMHYECKUX AJIEMEHTOB. MIOHHAs CBS3b.

Crenenb  okucienus. OKUCIUTENbHO--BOCCTAHOBUTENbHBIE  peakiuu.  [Ipoueccs
OKHCJICHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

M3ydeHrne OOpa3IoB BEIIECTB METAUIOB M HEMETAJUIOB, B3aUMOJCHCTBHE THAPOKCH]IA
LMHKAa C pacTBOpaMu KUCIOT W IIEJ0Yel, MPOBEACHHUE OIBITOB, WILTIOCTPUPYIOIIUX MPUMEPHI
OKHCITUTEIFHO-BOCCTAHOBUTEILHBIX PEAKIINI (TOpEHUE, PEAKIIUN PA3TIOKECHHS, COSTUHEHNS).

Mesicnpeomemmunie céazu



Peannzanus MeXnpenIMeTHBIX CBSI3€M MPU M3y4EeHUM XUMHUM B 8 Kiacce OCYILECTBIISAETCS
yepe3 HCIOJIb30BaHME KaK OOLIMX EeCTeCTBEHHO--HAYYHBIX IOHATUH, TaK W IOHSATHIA,
SABJISIIOIIMXCSI CHCTEMHBIMHU JJIs1 OTAEIIBHBIX IPEIMETOB €CTECTBEHHO--HAyYHOI'O IIMKJIA.

OOue ecTecTBEHHO--HAyYHbIE MOHATHUS: HAay4HBId (DakT, TUIOTE3a, TEOpHs, 3aKOH,
aHaiu3,  CHHTe3,  Kilaccu(ukauus,  MNEpUOJUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIUPOBAHUE, U3MEPEHUE, MOJEIIb, SIBJICHHE.

®dusnka: wmarepus, aTOM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HYKIUJA, HW30TOIBI,
paZlOaKTUBHOCTb, MOJIEKYJIA, AJIEKTPUUYECKUHM 3aps], BEUIECTBO, Te€JIO0, O0BEM, arperaTHoe
COCTOSIHUE BELIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IMHUIIBI U3MEPEHUs, KOCMOC, IUIAHETHI,
3BE361, ComHIIE.

buonorus: porocuntes, npixanue, ouocdepa.

l'eorpadus: armocdepa, ruapocdepa, MHUHEpadbl, TOPHBIE MOPOJIBI, TOJE3HBIC
UCKOIIaeMble, TOIIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBOo M XUMHYeCKasi peaKIust

Ilepnonnueckuin 3akoH. Ilepmoguueckas cucreMa XHMHYECKHX dieMeHTOB [[. M.
MenpeneeBa. CTpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHMHM CBOMCTB XMMHMYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOAOB, Kalus, KaJdbLUs U UX COEAMHEHUH B COOTBETCTBUM C
HOJIOKEHHUEM 3JIeMeHTOB B [leprnonnyeckoil cucteme U CTpOEHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHJbl XMMHMUYECKOH CBA3M. THUNBI KpUCTANIMYECKUX PELIETOK,
3aBUCUMOCTh CBOWCTB BEIECTBA OT THUMA KPUCTAJUIMYECKOM PEIETKH M BHJA XMMHUYECKOH
CBSI3H.

Knaccupukanus ¥ HOMEHKJIAaTypa HEOPraHMYECKHX BeIIEeCTB. XUMHUECKHE CBOMCTBa
BEIIECTB, OTHOCSIIMXCS K pa3jMYHBIM KjaccaM HEOPraHWYECKUX COEIMHEHUH, TeHeThdecKas
CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccuukanmss XMMHYECKHX peakyil Mo Pa3IUYHBIM MpU3HAKaM (IO YHCIY U COCTaBY
YYacTBYIOUIMX B peakUUH BEUIECTB, MO TemIoBoMy 3(dexTy, Mo H3MEHEHHIO CTeneHen
OKHUCJICHUS XMMUYECKUX DJIEMEHTOB, 110 OOpaTUMOCTH, 10 YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKUE YPABHEHUS.

[lonstTe o ckopocTu xumuueckoil peakuuu. [loHsTre 00 0OpaTUMBIX U HEOOPATHMBIX
XUMHYECKHX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusx. Ilonsatue o
karanu3e. IloHstne o XumuueckoM paBHOBecHU. DaKTOpPbI, BIMSIONIME HAa CKOPOCTh
XUMHYECKON PEAKIIMU U TIOJIOKEHNE XUMUYECKOTO PaBHOBECHS.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMU, JJIEKTPOHHBIM OallaHC OKUCIUTEIbHO-
BOCCTAaHOBUTENBHON peakuuu. COCTaBI€HHE YPABHEHMM OKHMCIUTENBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BAaHUEM METO/1a AIEKTPOHHOIO OaiaHca.

Teopust 2MEKTPOIUTUYECKOW NUCCOLMALMUA. DJIEKTPOJIUTHI M HEAIEKTPOJIUThL. KaThoHBI,
AQHUOHBI. MexaHu3M JAMCCOIMAllMM BELIECTB C pPa3IMYHbIMH BHJAMU XHUMHUYECKOH CBS3U.
Crenenp qucconnanui. CuiabHbIE U CllaOble SIEKTPOIHUTHI.

Peakuuu noHHOro obMmeHa. YcioBUs MPOTEKAaHUS peakUid MOHHOTO OOMEHa, IMOJIHBIE U
COKpAaILEHHBIE MOHHBIE ypaBHEHUs peakiuil. CBOMCTBA KUCIIOT, OCHOBAaHUI M COJIEH B CBETE
MpEeJICTaBICHUH 00 3IEKTPOIUTUYECKON aucconumanuu. KadecTBeHHblE peakIMud Ha HOHBI.
[TonsaTHE O THIPONHU3E CONEN.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C MOJEISAMU KPHUCTAUIMYECKUX PEHIETOK HEOPraHWYECKUX BEIIECTB —
METAJJIOB M HeMeTaluioB (rpagura M anmasza), CIOXKHBIX BELIECTB (XJOpHAAa HaTpHUs),
MCCJIEJOBAHNE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM pPEaKIUH OT BO3ACHCTBHS PA3IUUHBIX
(bakTOpoB, UCCIIEOBaHHE 3JEKTPOIIPOBOJHOCTH PACTBOPOB BEILECTB, IMpoLecca AUCCOLUAIIIN
KHCJIOT, IIenodyed M cosneld (BO3MOMKHO HCIIOJIb30BaHHE BHUAEO MaTepHalioB), IpPOBEACHUE
OTBITOB, WITIOCTPUPYIOIIMX IMPHU3HAKU NMPOTEKaHMs peakiuii MOHHOro oOMeHa (oOpa3zoBaHUE
ocajika, BBIAENCHHE Tra3a, o0pa3oBaHHME BOJbBI), OINBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX pEakUUil (FOpeHue, peakluu pa3jIoXkKeHUs, COEAMHEHUs),
pacro3HaBaHUE HEOPraHMYECKUX BEIIECTB C IOMOIIbIO KAaueCTBEHHBIX pEaKUuil Ha HOHBI,
pelLIeHHEe IKCIIEPUMEHTANIBHBIX 3a/1a4.

HemeTanibl 4 X cOeTUHEHUS

OOmast xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHHMsS aTOMOB, XapaKTepHbIE
crerieHu okucieHusi. CtpoeHue W (PU3NYECKHE CBOWCTBA IMPOCTBIX BEIIECTB — TaJOT€HOB.
XuMHUECKHE CBOMCTBAa Ha MpuMepe xJopa (B3auMoOJEiCTBHE ¢ MeTajulaMH, HeMeTallJIaMH,
miesouamu).  XuopoBopopod. ConsiHash KHUCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JleficTBre XJiopa M XJI0pOBOOPOJa Ha OPraHu3M 4esloBeka. Baxuelme xsiopuab
U MX HaXO0X/ICHUE B IIPUPO/IE.

O6mass xapaktepuctuka 37eMeHTOB VIA-rpymmbl. OcoOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble creneHu okucieHus. CtpoeHne M (pU3MUECKHe CBOWCTBA NMPOCTHIX BEUIECTB —
KHCJIOPO/a U cepbl. AJUIOTPOINHbIE MOAU(PUKALMN KUCIOpOJa U cepbl. XUMHUECKUE CBOWCTBA
cepel. CepoBOZOpOA, CTpoeHue, (U3NYECKHe M XMMUYEeCKHe CBOMCTBAa. OKCHIBI CEpbl Kak
IPEJCTaBUTENIN KUCIOTHBIX OKCHIOB. CepHas KUCIIOTa, (PU3NYECKHEe M XUMHUYECKUE CBOICTBa
(oOme Kak TMPENCTaBHTENS Kiacca KHUCIOT W crenudpuueckue). XUMHYECKHE pPEeaKIuy,
Jekalle B OCHOBE HPOMBIIUICHHOTO croco0a MosiyuyeHus: cepHoil kucinoTsl. Ilpumenenue
cepHOi KucIOThl. COJIM CePHOM KUCTIOTHI, KAUeCTBEHHAS peakuus Ha cynbdar-noH. Haxoxnenue
ceppl M €€ coeAMHEHUHl B Mpupoje. XHUMHMUYECKOE 3arps3HEHHE OKpYXKAIoLIEeH cpeabl
COCIMHEHUSIMU cepbl (KUCIOTHBIE O, 3arpsA3HEHHE BO3JyXa U BOJOEMOB), CIOCOOBI €ro
HPEOTBPALICHHUS.

OOmass xapaxkrtepuctuka 31eMeHTOB VA-rpymnmnbl. OCOOEHHOCTHM CTPOEHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCICHHs. A30T, pacHpoCTpaHeHHWe B Hpupoie, (U3UYEcKue Hu
XUMHYeCKHe cBoicTBa. KpyroBopot a3ora B mpupoje. AMMHUAK, ero (U3NIecKue 1 XUMUIECKHIe
CBOWCTBa, MoylyueHue 1 npumenenue. Conu aMMOHUS, UX (PU3NYECKHe U XMMUYECKHE CBOMCTBa,
npuMmeHeHue. KauecTBeHHas peakuys Ha MOHBI aMMOHHS. A30THas KHUCIIOTa, €€ IOJIyu4eHUE,
¢u3nyeckue M XUMHUYECKHE CBoilcTBa (0oOLIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cnenuduyeckne). Mcnoiap3oBaHWE HHUTPATOB M COJEH aMMOHHUSI B KaueCTBE MHHEPAIbHBIX
ynoOpeHnil. XUMHU4ecKoe 3arpsi3HeHHe OKPYKAIoLIel Cpeibl COeAMHEHUS MM a30Ta (KUCIOTHbIE
JOKIM, 3arps3HEHHE BO3]yXa, MOYBbI M BOAOEMOB). Pocdop, alaoTponHble MOAUPUKALNN
docthopa, puzndyeckue u xummuueckue cporctBa. Oxcun docdopa (V) u pochopHas kucnora,
¢usznueckue M XHMMHUYECKHE CBOWCTBa, moiyudeHue. Vcmonb3zoBanue QocharoB B KadecTBe
MHUHEpaJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3i1eMeHTOB |V A-rpynmbel. OcoOEHHOCTH CTpOEHHS aTOMOB,
XapaKTepHbIe CTENEHH OKUCIEHMs. YTIEpoJ, alUIOTPOMHbIE MOIU(BHUKAIIMH, PACIIPOCTPAHEHUE B
npupoje, Gu3ndecKkue U XMMUIeCKrue cBoicTBa. AncopOuus. KpyroBopor yriepoaa B mpupoje.
Oxcuapl yraepona, Ux GU3MUecKue U XMMHUYECKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
NOJyYeHHE U MPUMEHEHHE. DKOJOTHYEeCKUe MPOOIeMBbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTe3a II100aJbHOr0 MOTEIUICHHUs KJIMMaTa, NapHUKOBBIA 3PQekT. YroibHas KucCiIOoTa U eé
coiu, UX (PU3MYECKHMEe M XHMMHUYECKHE CBOMCTBA, IMOJIydeHHE U INpuMeHeHue. KauecTBeHHas
peakuus Ha  KapOoHaT-umoHBL.  Vcmonb3oBaHue  KapOOHAaTOB B ObITY, MEAMLUHE,
MIPOMBIIIJIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHauanbHble MOHATHUA 00 OPraHMYECKUX BELIECTBAX KaK O COEJMHEHUSX Yriepona
(MeraH, »TaH, OSTWJIEH, AalETWIEH, JTaHOJ, IJHMIEpPUH, YyKCcycHas Kucnora). Ilpuponnsie
UCTOYHUKU YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HE(Th), MPOAYKTHl HX MepepaboTKu
(6eH3uH), UX PO B OBITY M MIPOMBIIUICHHOCTH. [IOHITHE O OMOJIOTMYECKH BaKHBIX BEIIECTBAX:
KHUpax, Oelkax, yrieBoJaXx — M HMX pOJM B KM3HM YeloBeka. MarepuaabHOe €IMHCTBO
OpPraHUYeCKUX W HEOPTaHMUECKUX COCAMHEHHM.

Kpemuuii, ero ¢usnyeckue U XUMHUYECKHE CBOICTBA, TMOJY4YeHHE M IPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoge. OOmme mnpexacraBieHuss o6 okcunge kpemuHus (I1V) u
KpeMHHUEBOM kucioTe. CUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaxkHeiimue



CTPOUTENIbHBIE MaTepHalibl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. I[IpobGiiembr
0€30MMacHOTO UCTIOIH30BaHMS CTPOUTEIBHBIX MATEPHAIIOB B TIOBCETHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm:

u3yueHne oOpas3lioB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOW KHCIIOTHI, IPOBEACHUE
KaueCTBEHHBIX PEaKIUi Ha XJOPUA-UOHBI M HAOIIOJIEHUE MPU3HAKOB MX MPOTEKAHUS, OIMbBITHI,
oTpakaromue (U3NIEeCKue U XUMHUYECKHE CBOMCTBA TaJOr€HOB M UX COCIMHEHHUI (BO3MOXKHO
HCIIOJIb30BaHUE BHUAEOMATEpUaOB), O3HAKOMIIEHHE C 0OpasliaMd XJIOpUAOB (TajJOreHUIOB),
O3HAaKOMJICHHE ¢ o0pasnamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATepHanoB), HaOImOJeHHe Tmpolecca OOyrauBaHUS — caxapa TOJ  JIeHCTBUEM
KOHIICHTPUPOBAHHOW CEPHOM KHCIIOTHI, U3yUYE€HHE XUMHUECKUX CBOMCTB pa30aBICHHON CepHOM
KHUCJIOTBI, TIPOBEJICHUE KAueCTBEHHOM peaklMu Ha cynb(ar-uoH U HaONIOJIeHUE IpHu3HaKa eé
NPOTEKaHUs, O3HAKOMJICHHE C (PM3MUYECKMMH CBOMCTBaMHU a30Ta, (ocdopa M UX COCTUHEHUI
(BO3MOKHO HMCIIOJB30BaHUE BUICOMATEPHATIOB), 0OpasiamMu a30THBIX U GocPOpHBIX YA0OpEHUH,
nojy4yeHue, coOupaHue, pacrno3HaBaHWE M U3YyYCHHE CBOWCTB aMMHUaKa, IPOBEACHUE
KaueCTBEHHBIX peakUuid Ha HOH aMMOHUsA U Qocdar-uoOH U U3yYeHHE NPU3HAKOB HX
IIPOTEKaHUs, B3aHUMOJCICTBUE KOHIIEHTPUPOBAHHOM a30THOM KHUCJIOTHI C MEJbI0 (BO3MOXHO
UCIIOJIb30BaHUE BUJCOMATEPHANIOB), U3y4YEHHE MOJENeld KPUCTANTMYECKHX PEHIETOK aiamasa,
rpaduTa, ¢yuiepeHa, O3HAKOMIIEHHE C MPOIECCOM aACOPOIMH PAcTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOTrasa, MojydeHue, cCoOupaHue, pacro3HaBaHue
U U3YyYEHUE CBOMCTB YIJIEKHMCIIOTO ra3a, IPOBEICHHE KaueCTBEHHBIX PEaKIMi Ha KapOOHAT U
CUJIMKAT-UOHbl M W3Yy4YEHUE IMPU3HAKOB HX IPOTEKAHUs, O3HAKOMJICHHUE C MNPOAYKIUEH
CHUJIMKATHOW TPOMBIIIJICHHOCTH, PEUICHUE SKCIEPUMEHTABHBIX 3a/a4d 1o Teme «Baxuewmue
HEMETaJUIbl U UX COCTUHEHUSD.

MeTa/uibl M UX COeIMHEHUSI

OOmiass XxapakTepUCTUKa XMMHUYECKHX OJJIEMEHTOB — METaJUIOB Ha OCHOBAaHMHM UX
nonoxkenus B [lepuonnueckont cucreme xumuieckux anemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MeTtaminueckass CBsI3b M METAIMYECKas KpUCTAJUIMYECKas
pemeéTka. DIEKTPOXUMUYECKUN psAll HaNpshkeHUW MeTauioB. Du3myeckne U XUMUUYECKHE
cBoiicTBa MeTaiyioB. OOmue cnocoObl MoMydeHHus: MeTaioB. [[oHATHE O KOPPO3UU METaIOoB,
OCHOBHBI€ CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIiaBsl (CTallb, YyT'yH, JIOpaTIOMUHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MIPOMBIIIIJICHHOCTH.

[[lenounble MeTaiuIbl: TTONOKEeHUE B [leproanueckol cucteMe XMMUYECKUX 3JIEMEHTOB /.
W. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXIEHUE B Mpupoje. OPuznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kaius). OKCUIBI U THAPOKCUIIBI HATpHS U Kanus. [Ipumenenue
HIEJIOYHBIX METANIOB U UX COCTMHEHUM.

[[lenoyHo3eMenbHBIE METAIBI MATHUHM U KaJIbLWW: TTOJI0)KEeHUE B [leprnoanueckoi cucreme
xuMuyeckux sneMeHToB J[. M. MenpeneeBa, CTpoeHHE MX aTOMOB, HaXOXJCHHE B MPUPOJE.
Pu3nyecKue U XMMHYECKHE CBOMCTBA MAarHus M KaibliMs. BaxHelmue COeIWHEHUS KaablUs
(oxcun, ruapokcu, conu). JKECTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

Amomunuil: nonoxeHue B Ilepmoamdeckoil cucreMe XuMmuYeckux aemeHtoB /I, M.
MeneneeBa, CTpO€HHUE aToOMa, HaxoJeHue B npupoje. Gusnyeckne U XMMHUYECKUE CBOMCTBA
anmoMuHUS. AMQOTEpHbIE CBOWCTBA OKCH/Ia U THIPOKCH]IA AlIFOMUHHSL.

Kenezo: mnonoxenune B Ilepuoamueckoil cucreme xumuyeckux osnementoB /[l .
MenneneeBa, CTpO€HHE aToOMa, HaxoXJeHne B npupojae. Gusndyeckne U XMMHAYECKHE CBOMCTBA
xkene3a. Okeupawl, Tuapokcunsl u conu skenesa (I1) u xenmesa (lll), ux cocraB, cBoiicTBa u
MIOJIyYEeHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE ¢ o00pa3llaMM METAJUIOB M CIUIaBOB, WX (PU3MYECKMMH CBOMCTBAMH,
U3YYEeHHUE PE3YNbTAaTOB KOPPO3UU METAIJIOB (BO3MOXKHO HCIIONH30BAHHE BHUACOMATEPUATIOB),
0COOEHHOCTEH B3aMMOJEHCTBUS OKCUIA KaJbIUs U HATPUS C BOJIOM (BO3MOYKHO UCHOJIb30BaHUE
BHUJICOMATEPHUAIIOB), MCCIEAOBAHUE CBOWCTB JKECTKOM BOJBI, IpoOIllEcca TOPEHUs JKEIe3a B



KUCcIoposie  (BO3MOXKHO — HCIIOJNB30BaHHE  BUIEOMATEpUaOB), IMPU3HAKOB  MPOTEKaHUS
KAueCTBEHHBIX pPEaKlMi Ha MOHBI: MarHus, Kalblus, aIIOMUHUS, IKMHKa, xene3a (Il) u xenesa
(1), meau (1), HaGMrOICHKE U ONMKMCAHHKE MPOIECCOB OKPAIIMBAHUS IIAMCHM MOHAMHU HaTPHS,
Kalusl U KaJIblus (BO3MOXHO HCIIOJIB30BAHKME BUACOMATEPUATIOB), UCCIIEIOBAaHUE aM(pOTEPHBIX
CBOMCTB T'MJIPOKCH/Ia aIFOMUHUSA U THJIPOKCH/IA IMHKA, PEIICHHE KCIEPUMEHTAIbHBIX 33a4 110
TeMme «BakHeWIne METallyIbl U UX COCIMHEHUS.

XHMHUS U OKPYKAKIIAs cpeaa

BemectBa 1 Marepuaibl B MOBCEIHEBHOW U3HM 4elOBEeKa. be3ornacHoe UCIoyb30BaHUE
BEUIECTB M XUMHUYECKMX peakiuil B ObITy. IlepBas momomis mpu XUMHUYECKUX OXOrax u
OTPABJICHUSIX.

XuMUYecKoe 3arpsi3HeHHEe OKpYXarollei cpeabl (IpelenbHasi J0MycTUMasi KOHLIEHTPalus
BemecTs, ganee — [1JIK). Poxb xumun B pereHun 5K0JI0rn4ecKux mpooiiem.

Xumuueckuii IKcnepumenm:

M3y4YeHHE 00pa3IloB MAaTEPUAIOB (CTEKIIO, CIIJIAaBbI METAJUIOB, MIOJTMMEPHBIC MATEPHATIBI).

Meosicnpeomemnuwie ceasu

Peanuzamust MeXnpeaMeTHBIX CBS3EH MPU M3yUYCHUH XMMHUHU B 9 Kilacce OCYIIECTBIISICTCS
yepe3 HCMHOJIb30BAaHUE KaK OOIIMX eCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ MOHSTHIA,
SIBJISIFOITUXCSI CACTEMHBIMHU JIJIs1 OT/ICIIbHBIX MPEMETOB €CTECTBEHHO--HAYYHOTO IIUKJIA.

OO011ue ecTecCTBEHHO-HAYYHbIC MMOHATHS: HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHATIU3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUYHOCTh, HAOIIOICHUE, DSKCIEPUMEHT, MOICIUPOBAHUE,
U3MEepEeHHe, MOJIETb, SIBICHUE, TAPHUKOBBIN 3()PeKT, TEXHOJIOTHS, MaTepHAIIbI.

®dusuka: wmarepusi, aToM, OJJIEKTPOH, TMPOTOH, HEHUTPOH, HOH, HYKJIHA, H30TOIIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, DSIEKTPUYECKHM 3apsil, MPOBOAHHUKH, MOJIYIPOBOIHUKH,
TUAJICKTPUKH, (OTOIJIEMEHT, BEIIECTBO, TENO, 00BEM, arperarHoe COCTOSIHHUE BEIIECTBa, ras,
pacTBOp, pPacTBOPUMOCTb, KPHUCTAJUIMUECKas pemETKa, CIUIaBbl, (U3MYEeCKUe BEIHMYMHBI,
€IMHUIIBI U3MEPEHUSI, KOCMUYECKOE IPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COHIIE.

buonorus: ¢dotocuntes, apixanue, Omochepa, dKOCHCTEMA, MHUHEPAIbHBIE YIOOpEHHS,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

l'eorpadusa: armocdepa, ruapocdepa, MUHEpadbl, TOPHBIE MOPOABI, TOJE3HBIC
HCKOITaeMble, TOTUIUBO, BOJAHBIE PECYPCHI.



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

JINYHOCTHBIE PE3YJIbTATDI

JIM4HOCTHBIE Pe3yNbTaThl OCBOCHUS POrPaMMbI OCHOBHOTO O0IIETO 00pa30BaHUsS
JOCTUTAIOTCS B X0JI€ 00Y4YEHUSI XUMHH B €IMHCTBE YU€OHOM U BOCTIUTATEIHLHOM IEATEIILHOCTH B
COOTBETCTBHUH C TPAIUIIMOHHBIMU POCCHHCKUMHU COLHOKYIBTYPHBIMH U TyXOBHO-
HPABCTBEHHBIMH [ICHHOCTSIMHU, IPHHSATHIMH B OOILECTBE NMPABUIAMHU U HOPMaMH OBEACHUS
CIIOCOOCTBYIOT IpOIEccaM CaMOTIO3HAHHMS, CAMOPA3BUTHS U COIMATN3AIIH 00YJaOIINXCS.

JIMYHOCTHBIE PE3yAbTATHI OTPAXKAIOT TOTOBHOCTH O0YYAIOIIUXCS PYKOBOACTBOBATHCS
CHCTEMOM MO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIINI U PACIIUPEHHE ONBITA JACATSIFHOCTH Ha €€
OCHOBE, B TOM UYHUCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSL:

[IEHHOCTHOTO OTHOIICHHUS K OTEUECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY B HAYYHOMY
HACJIENI0, TOHMMAaHHs 3HAaYCHUS XUMHUECKON HAayKH B )KU3HH COBPEMEHHOT'O OOIIECTBa,
CIOCOOHOCTH BIIAJIETh JTOCTOBEPHON MH(pOpPMALKEH O TIEPETOBBIX TOCTUKECHUAX U OTKPBITHSIX
MHPOBOH U OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUAX 00 YCTPOHCTBE
MHpa 1 00IIeCTBa;

2) rpasKIaHCKOro BOCIIUTAHUS:

NPE/CTABICHUS O COI[MATBHBIX HOPMaX M MPaBUIaX MEXKIUYHOCTHBIX OTHOILICHUH B
KOJUIEKTUBE, KOMMYHHKATHBHON KOMIIETEHTHOCTH B OOIECTBEHHO ITOJIC3HOM,
y4eOHO-HCCIIEI0BATENBCKOM, TBOPUECKOHN U APYTUX BUAAX NESATEILHOCTH, TOTOBHOCTH K
Pa3HO0Opa3HOI COBMECTHOM AEATENLHOCTHU TIPH BHIITOJHEHUH Y4eOHBIX, TI03HABATEIIFHBIX 33134,
BBINOJIHEHIH XUMUYECKHUX SKCIIEPUMEHTOB, CO3/ITaHIH Y4eOHBIX MPOCKTOB, CTPEMIICHHS K
B3aUMOIIOHMMAaHHIO ¥ B3aMMOITOMOIIH B IIPOLIECCE 3TOH y4eOHO NesITeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE MTOBEJICHUE U TIOCTYIIKM CBOMX TOBAPHILEH C O3UIIMK HPABCTBEHHBIX U
IPaBOBBIX HOPM C Y4ETOM OCO3HAHHS MOCJIEACTBUIA MOCTYIKOB;

3) HEeHHOCTH HAYYHOTO TO3HAHUS:

MHPOBO33PEHYECKHUE MPEACTABICHHS O BEIIECTBE M XMMUYECKOW peaKIny,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTABIISIOIINE OCHOBY JIJIS
NOHUMAaHHUsI CYIIIHOCTH HAYYHOW KapTHHBI MUPA, MIPECTaBICHHS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHS TIPUPOJIBI, B3AUMOCBSI3SIX YeJIOBEKA C TIPUPOIHON CPeIoi, O posn
XMMHUH B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEIH;

MO3HAaBaTEJIbHBIC MOTHBBI, HAITPABJICHHBIC HA MMOJyYCHNUE HOBBIX 3HAHUH 110 XHUMUH,
HEOoOXOMMBIE [T 00BSICHEHHUs] HAOI01aeMbIX TIPOLIECCOB U SIBIICHUH, TO3HABATEIHHOM,
WHPOPMAIMOHHON 1 YNTATEIBCKOU KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSATEIBHOM paboThI
C yu4eOHBIMHU TEKCTaMH, CIIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMH TEXHHYECKUMH CPEACTBAMHU
UH()OPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpeC K 00yUeHHIO U MO3HAHUIO, JIF0003HATENBHOCTh, TOTOBHOCTh M CIOCOOHOCTH K
caM000Opa30BaHMIO, TPOESKTHOM U UCCIEA0BATEIbCKOM IS TEIIbHOCTH, K OCO3HAHHOMY BBIOOPY
HAIpaBJICHHOCTH U YPOBHS 00y4YeHUS B AaJbHEHIEM;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBbSI:

OCO3HAHME IIEHHOCTH KU3HU, OTBETCTBEHHOI'O OTHOILIIECHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH
Ha 3/IOpOBBIN 00pa3 KU3HHU, OCO3HAHNE TIOCIIECICTBUN U HEMIPUATUE BPETHBIX TIPUBBIYCK
(YnorpeOsieHus aJIKOroisi, HAPKOTUKOB, KYpEHHSs), HEOOXOAUMOCTH COOIOACHNUS TIPaBUIT
0€30MaCHOCTH TTPpH O0PANICHUN C XUMHUYECKUMH BEIIECTBAMH B OBITY U peaIbHOW KHU3HH;

5) TPy/10BOT0 BOCIUTAHUS:

WHTEPEC K MPAKTHYECKOMY U3YUEHHIO POPeCcChil B Tpya pa3IHdHOTO PO, yBaKECHHE K
TPYIy ¥ pe3y/ibTaTaM TPYAOBOM JESATEIBHOCTH, B TOM YHCJIEe Ha OCHOBE IPUMEHEHHUS
NpeJIMETHBIX 3HAHUI 10 XUMHH, OCO3HAHHBIN BHIOOP MHIUBHIYAIbHON TPACKTOPHU



IPOJOJKEHHUs 00pa30BaHus ¢ y4ETOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHU K XUMUH,
OOIIECTBEHHBIX HHTEPECOB U NMOTPEOHOCTEH, YCTIEITHON NMPodhecCHOHANBHON AeITeTbHOCTH U
pa3BUTHSI HEOOXOAUMBIX YMEHUH, TOTOBHOCTh aJalITUPOBATHLCS B IPO(ECCUOHAILHON Cpeae;

6) 9KOJIOTNYECKOT0 BOCTIUTAHUS:

HKOJIOTUYECKH 11eJ1eCO00pa3HOe OTHOLIEHUE K MPUPO/IE KaK UCTOYHUKY JKU3HU Ha 3emMile,
OCHOBE €€ CYIIIeCTBOBAaHMUs, TOHUMAaHNE IIEHHOCTH 3710pOBOT0 U 6e30macHoro o0pasa »Hu3HH,
OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY (PM3NYECKOMY M IICUXUUYECKOMY 3/I0POBbIO,
OCO3HAHHE [IEHHOCTH COOJIIOJICHHSI TPAaBUII 0€30MaCHOTO MOBEACHHS ITPH PadOTE C BEIIECTBAMH,
a TAK)KE B CUTYaLUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIIOACH;

CIOCOOHOCTH NMPUMEHATH 3HAHMUS, TIOTydaeMble IIPU U3yYCHUU XUMUH, ISl pEIICHUs 3a/1a4,
CBSI3aHHBIX C OKPYXKAIOIEH MPUPOJHOHN CPEAOH, IS TIOBBIICHHS YPOBHS YKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TI00ATBHOTO XapaKTepa KOJIOTHYECKUX MPo0IeM U IMyTel UX peuieHus
IIOCPEACTBOM METOJOB XMMUH, KOJIOTHYECKOIO MBIIIICHHSI, yMEHHSI pyKOBOJACTBOBATHCS UM B
[I03HABATEJIbHON, KOMMYHUKATUBHOM U COLIMATIbLHOM IPAKTHUKE.

METAIIPEJMETHBIE PE3YJIbTATbBI

B cocraBe MeTanpeaAMETHBIX pe3yabTaTOB BBIACISAIOT 3HAUUMBIE 111 POPMHUPOBAHUS
MHUPOBO33pEHUS O0IeHay4YHbIe NOHATHUSA (3aKOH, TEOpUs, IPUHLIUI, TUIIOTe3a, (PaKT, CUCTEMA,
IpoIIecC, SKCIIEPUMEHT U APYTOE. ), KOTOPbIE NCIOIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YIEOHBIX
IpeaMeTax 1 MO3BOJISIFOT HAa OCHOBE 3HAHUM U3 3TUX MPeIMETOB (OPMHUPOBATh MIPEICTABICHUE O
[EJIOCTHOM HAYYHOH KapTHHE MUPA, M YHUBEPCAIbHBIE YIeOHbIe NeiCTBUA (TI03HABATENbHBIC,
KOMMYHHKaTHBHBIE, PETYJISTUBHBIE), KOTOpbIE 00ecreunBa0T (POPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO YU€OHOU JESTEIbHOCTH.

ITo3naBaTenbHbIC YHHBEPCAJbHbIC YUeOHbIC NeHCTBUS

ba3oBble Jlornyeckue AeicTBHA:

YMEHHS UCII0JIB30BATh IPUEMBI JIOTHUECKOTO MBILUIEHUS IIPY OCBOCHUH 3HAHUU:
PacKpbIBaTh CMBICI XUMUYECKUX MOHATHH (BBIAEIATh UX XapaKTEpPHbIE PU3HAKH,
yCTaHaBJIMBATh B3aUMOCBS3b C IPYTMMHU HOHATUSAMHU ), UCIIOJIb30BATh MMOHITUS JJIS1 O0bACHEHUS
OTIENBHBIX (DAKTOB U SBICHHIA, BBIOMPATh OCHOBAHUS U KPUTEPHUHU JJIS KITaCCH(PHUKAIINN
XUMUYECKHX BEIECTB U XUMUYECKUX PEAKIUH, YCTaHABIMBATh IIPUUUHHO-CIICACTBEHHBIEC CBA3H
MeXly 00bEKTaMH U3yUEeHUs], CTPOUTH JIOTHUECKUE PACCYKIeHUS (MHAYKTUBHBIE, IeTyKTUBHBIE,
10 aHAJIOTHH), AEJIaTh BBIBOJBI U 3aKIIIOUCHUS;

yYMEHHE MPUMEHSTH B MPOLIecce NO3HAHUS MOHATHUS (MPEAMETHbIE U METapeIMETHbIE),
CHUMBOJIMUYECKHE (3HAKOBBIE) MOJIENIH, UCTIOJIb3yEMbIE B XUMHH, IPE0OPa30BbIBATH IUPOKO
PUMEHSIEMbIE B XUMUU MO/JIENIbHbBIE TIPEICTABICHNS — XUMUYECKHI 3HaK (CUMBOJI 3JIEMEHTA),
XuMuyeckas GopMyia 1 ypaBHEHHE XUMUYECKOI peakiuy — pH peleHrH yuyeOHo-
ITO3HABATEJIBHBIX 33/a4, C YYETOM ITUX MOJEIbHBIX IIPEICTABICHUN BBISBISITh U
XapaKTepu30BaTh CYLIECTBEHHbIE IPU3HAKU U3y4aeMbIX 00BEKTOB — XUMHUYECKUX BEIIECTB U
XUMHUYECKHUX PEAKIHH, BBISBIIATH 0011IME 3aKOHOMEPHOCTH, TPUUYNHHO-CJIE/ICTBEHHBIE CBSA3H U
IIPOTUBOPEYHS B U3yYaEMBIX NIPOLECCAX U ABJICHUIX.

Ba3oBble uccienoBarebCcKkue AeiCTBUA:

YMEHHUE UCIIOJIb30BATh ITIOCTABJICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA ITIO3HAHHUS, a
TaKk)Ke B Ka4eCTBE OCHOBBI 151 (POPMUPOBAHUSI TUTIOTE3BI IO TPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKICHMUI;

MPUOOpPETEHHUE OIBITA O MJIAHUPOBAHUIO, OPTAHU3ALMU U POBEACHHUIO YYEHUUECKUX
HKCIIEPUMEHTOB, YMEHUE HA0II0IaTh 3a XO0M MPOIIecca, CaMOCTOSATENILHO TPOTHO3UPOBATh €TI0
pe3ynbTaT, opMyIMpoBaTh 0000IEHHS U BHIBOJBI MO Pe3ybTaTaM MPOBEIEHHOTO OIbITA,
UCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOIETaHHOM padoTe.

PabGora ¢ undopmanmueii:

yMEHHUE BBIOMpaTh, aHATTM3UPOBATh U MHTEPIPETUPOBATH MH()OPMALIHIO Pa3IMYHBIX BUIOB
1 (GOopM IPECTaBICHUS, IOJy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (HAYYHO-TIOMYJISIpHAs JIUTEpaTypa



XUMHYECKOT0 COJIepKaHus, CIIPaBOYHbIE TOcO0uUs, pecypchbl IHTepHeTa), KpUTHUECKH
OLIGHUBATh MMPOTUBOPEUUBYIO U HEIOCTOBEPHYIO MH(POPMAIIHIO;

yYMEHHE MPUMEHSTH Pa3InYHbIE METOAbI U 3aIIPOCHI ITPH MOUCKE U 0TOOpEe HHPOPMAIUH U
COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JIJIsl BHITIOJTHEHUSI YIeOHBIX U IO3HABATEIILHBIX 3a/1a4
ornpeAenéHHOro TUIla, MPUOOPETEHHE OMbITa B 00JIACTH MCIOIb30BaHUS HHPOPMAIIHOHHO-
KOMMYHHUKAaTHUBHBIX TEXHOJIOTUH, OBJIaICHUE KYJIBTYPOI aKTUBHOT'O MCIIOJIb30BAHMSI PA3IMUHbIX
MOMCKOBBIX CHCTEM, CAMOCTOATEIHLHO BEIOMPATh ONTUMANBbHYIO ()OPMY MPECTABICHUS
UHGOPMALIUU ¥ WILTIOCTPUPOBATH PelIaeMble 3a/1a41 HECIOKHBIMU CXEMaMH, InarpaMMaMH,
IpyrumMu popmamu rpa Kk U UX KOMOMHAITUSMU;

yYMEHHUE UCTIONIB30BaTh U aHAJTM3UPOBATH B IPOIIecce YIeOHOH U NCCIIeI0BATENbCKOM
JEeSATENIbHOCTH UH(POPMALIMIO O BIMSHUH IPOMBIIIJICHHOCTH, CETLCKOTO X0341CTBA U TPAHCIIOPTa
Ha COCTOSIHME OKPYXKaroLlel NPUPOAHON CPEIbl.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe H1eiiCTBUSA:

YMEHHSI 3a/1aBaTh BOIIPOCHI (B XOJ€ auanora U (Win) IUCKYCCUH) 110 CYIIECTBY
o0cyxaaeMoii TeMbl, (POPMYJIUPOBATH CBOU MPEIOKEHHSI OTHOCUTEIHHO BHIMOTHEHHUS
MPEVI0KEHHOM 3a/1a4u;

YMEHHUS MPEACTABIATH MOTyYEHHBIC PE3YyIbTaThl TO3HABATENILHOM JIEATEIBHOCTH B YCTHBIX
Y IIUCbMEHHBIX TEKCTaX; JIe1aTh IPE3EHTALNIO PE3YJIbTATOB BHIMOIHEHHUSI XUMHUYECKOTO
JKCIIepUMEeHTa (J1a0opaTOPHOTO OMBITA, JIAOOPATOPHOU PabOTHI IO UCCIIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MTPOCKTA);

YMEHHUSI Y4€OHOTO COTPYAHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM MMO3HABATEIBHON 1
MCCJIEIOBATEIbCKOM 1€ATEIbHOCTH IIPY PEILIEHUN BOSHUKAIOUIUX ITPO0JIEM HA OCHOBE YuéTa
00X MHTEPECOB M COTTIACOBAHUS MO3ULIUH (00CYXIeHUsI, 0OMEH MHEHHUSIMH, «MO3TOBBIE
LITYPMBbI», KOOpJMHALIMSI COBMECTHBIX JIEWCTBUM, OIIPE/IeTICHIE KPUTEPHUEB 110 OLIEHKE KauecTBa
BBITIOJTHEHHON PaOOTHI U IPYTHE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1efiCTBUS:

YMEHHE CAMOCTOSITEILHO ONPEAETATH 1IeNU AeSITeTbHOCTH, TNIAHUPOBATh, OCYIECTBIISTD,
KOHTPOJIMPOBATh U IIPU HEOOXOIMMOCTH KOPPEKTUPOBATH CBOIO JESITEIbHOCTD, BHIOUPATh
HaunOosee 3¢ (heKTUBHBIE CIIOCOOBI pelIeHus] y4eOHBIX U TO3HABATENIbHBIX 3a/1a4,
CaMOCTOATENIBHO COCTABIIATH WIM KOPPEKTUPOBATH IIPEIOKEHHBIN AITOPUTM ACHCTBUN ITPU
BBINOJIHEHUH 33JaHUH C y4ETOM NOJIYUYEeHHUs] HOBBIX 3HAHUM 00 N3y4aeMbIX O0BEKTaX —
BEIIECTBAaX U PEaKIMsIX, OLIEHUBATh COOTBETCTBHUE MOJTYYEHHOI'O pe3ysIbTaTa 3asiBI€HHOM 11Ny,
YMEHHE HUCII0JIb30BATh U aHAJIM3UPOBATh KOHTEKCTBHI, TPEAJIaraéMble B YCIIOBUHU 3a/laHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocraBe npeMeTHBIX Pe3yIbTAaTOB [0 OCBOSHHUIO 00s3aTEILHOIO COACPIKaHUS,
YCTaHOBJIEHHOI'O JaHHOM (eiepabHON pabouell mporpaMMoi, BBIJIEISIIOT: OCBOEHHbBIE
00yyaroImyUMUCs HayyHbl€ 3HAHHsI, yMEHUS U ClIOcOOBI AEUCTBUI, cenuduyeckue aus
npeIMeTHON 001acTH « XUMUS», BUIBI AESITEILHOCTH IO MOJTYYEHUIO HOBOTO 3HAHUS, €T0
UHTEpIpeTalni, IPeoOpa30BaHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YU€OHBIX U HOBBIX CUTYalUsX.

K koH1y 00y4enus B 8 kj1acce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

® PacKpbIBaTh CMbICJI OCHOBHBIX XMMHUUECKHUX IOHATUI: aTOM, MOJIEKYJIA, XUMUUYECKUI
AJIEMEHT, MPOCTOE BEIIECTBO, CI0KHOE BEIIECTBO, CMECh (OAHOPOIHAS M HEOAHOPOIHAS),
BaJICHTHOCTb, OTHOCUTENbHASI aTOMHAsI U MOJIEKYJISIPHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHasi Macca, MaccoBast 10JIsi XMMHUECKOT'0 3JIEMEHTa B CO€IMHEHUU, MOJISIPHBIN 00BEM,
OKCHJI, KUCJIOTa, OCHOBAHUE, COJIb, DJIEKTPOOTPHULIATENBHOCTD, CTETIEHb OKUCIIEHUS, XUMUYECKas
peaxiusi, Ki1accuuKaius peakuuid: peakui COeIMHEHNUs, peaKIMK Pa3I0KeHHs], peaKuu
3aMeIIeHus, peaKkui 0OMeHa, IK30- U HHJIOTEPMUYECKHE PEAKIINH, TeTUIOBON AP PEKT peaKIuH,
SJIPO aTOMa, DJIEKTPOHHBIN CJION aToMa, aTOMHast OpOUTalb, paInyC aTOMa, XUMUYECKast CBS3b,
NOJIIpHAs U HEMOJIIpHasi KOBAJICHTHAs CBsI3b, MOHHAsS CBA3b, NOH, KATHOH, aHUOH, pacTBOp,
MaccoBast 10Jisl BellecTBa (IIPOLeHTHAs! KOHIIEHTpAIHsl) B pacTBOPE;



® WLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUECKUX IMOHATUI U IPUMEHSTH 3TU
MOHSITHS IIPH ONIMCAHUM BELLECTB U UX IPEBPAILICHUN;

® HCIIOJIb30BaTh XMMHYECKYIO CHMBOJIMKY JJIsl COCTaBIeHUS (hOPMYJ BEIIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

® OIpEENsATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSIX, CTEIIEHb
OKHCIICHHS SJIEMEHTOB B OMHAPHBIX COCTMHEHUSAX, TPUHAIIIC)KHOCTD BEIIECTB K ONPEACIEHHOMY
KJIacCy coeIuHeHuH no ¢popMyiaM, BUJ XUMUYECKOW CBA3M (KOBAJICHTHAsI U MOHHAS) B
HEOPraHUYECKUX COEANHEHUSX;

e packpbiBaTh cMbIch [lepuoanueckoro 3akona /. 1. MeHneneeBa: 1eMOHCTPUPOBATH
MNOHUMaHUE NEPUOIUYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX 3JIEMEHTOB OT MX IOJIOKEHUS B
[Tepuoaunueckoii cucreMe, 3aKOHOB COXPaHEHUS MacChl BEIIECTB, IOCTOSIHCTBA COCTaBa,
ATOMHO--MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

® OIKCHIBATh U XapaKTepu30BaTh Ta0IMuHyI0 Gpopmy [lepruonndeckoii cuctembl
XUMHUYECKHX 3JIEMEHTOB: pa3InyaTh MOHATHUS «TJIaBHAsI MOArpyMIa (A-Tpymma)» U «1000YHas
noarpynna (b-rpynmna)y», mansie u 60bIIKMe TEPUOIbI, COOTHOCUTH 0003HAYEHUS, KOTOPbHIE
umerotces B Tabnuue «llepronndeckas cucrema xumuaeckux sneMeHToB /. M. MenaeneeBay ¢
YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsi]l
spa, 00IIee YHCIIO AIIEKTPOHOB U PACHIPECTICHHE UX MO JIEKTPOHHBIM CIIOSM);

® KJIaCCU(PHUIIMPOBATH XUMHUECKUE IJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBA, XUMHUYECKHE
peaxiuu (1o YUCIy U COCTaBY YYaCcTBYIOUINX B PEAKI[UU BEIIECTB, M0 TEILIOBOMY 3P hEKTY);

® XapaKTepHu30BaTh (OMUCHIBATh) OOIME XUMUYECKHE CBOMCTBA BEUIECTB PA3TUYHbBIX
KJIaCCOB, OJATBEPIKAasi ONMMCAHUE TPUMEPAMH MOJIEKYJISIPHBIX YPABHEHUM COOTBETCTBYIOLIUX
XUMHYECKUX PEAKIIUM;

® IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT MX KaUYECTBEHHOI'O COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALICHUN B PA3JIMYHBIX YCIOBHUSX;

® BBIYKCIIATH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTA 110 (hOpMyJie COEIMHEHUS], MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

® IIPUMEHATH OCHOBHBIE OIIEPALMU MBICIUTEIBHON NEATEIBHOCTH — aHAJIN3 U CUHTES,
cpaBHEHHE, 0000IIeHIE, CUCTEMATU3AIHIO, KIacCU(UKAIINIO, BBISIBICHUE PUYMHHO-
-CIIEICTBEHHBIX CBSI3€H — JJI U3YYEHHUS CBOMCTB BEIECTB U XUMHUYECKUX PEAKLIUH,
€CTECTBEHHO-Hay4YHbIE METO/Ibl I03HAHUS — HAa0I0/IeHNE, U3MEPEHNE, MOJIETMPOBaHHE,
HKCIEPUMEHT (peasibHbI U MBICICHHBII);

e cle10BaTh MIPaBUIIaM MOJIb30BaHMS XMMHUYECKOH MOCYA0H U 1a00paTOPHBIM
000py/iI0BaHUEM, a TAaK)KE IIPaBUIaM OOPAIEHUS C BEILIECTBAMHU B COOTBETCTBHHU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OMBITOB MO MOTYYEHHIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (BOJOPOAA U KHCIOPO/a), IPUTOTOBJIEHUIO PACTBOPOB C
ONpeAeIEHHON MacCOBOM J10JIEM PACTBOPEHHOIO BEILECTBA, IUIAHUPOBATH U MIPOBOJIUTH
XUMHUUYECKHE FKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUEH U KUCIIOT C IIOMOILBIO
UH/IUKAaTOPOB (JIaKMYC, (PeHOIPTATICHH, METUIOPAHXK U APYTHE).

K koHI1y 00y4enus B 9 ki1acce npeMeTHbIE pe3yIbTaThl Ha 0230BOM YPOBHE JOKHbI
oTpakaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:

® pacKpbIBaTh CMbICII OCHOBHBIX XMMHUYECKHUX MOHATUN: XUMUUYECKUHN DJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KaTUOH, aHUOH, TPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, BAJIEGHTHOCTb,
IIEKTPOOTPULIATEIBHOCTD, CTETIEHb OKUCIIEHNS, XUMUUYECKAsl PEAKIIMsl, XUMHUECKasl CBA3b,
TEII0BOM 3P PEKT peakiuu, MoJib, MOJISIPHBII 00bEM, PACTBOP, JIEKTPOJIUTHI, HEAIEKTPOIUTHI,
AIIEKTPOIUTUYECKAs IUCCOLMAIIMS, PEAKIIMU HOHHOTO OOMEHa, KaTajau3aTop, XUMHUYECKOe
paBHOBecHe, 00paTUMbIE U HEOOpAaTUMBbIE PEAKINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaxkuu, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U BOCCTAHOBIIEHHUE, aJUIOTPOIHS,
aM(pOTepHOCTb, XMMHUECKas CBA3b (KOBAJICHTHAsI, NOHHAS, METAJUINYECKas ), KpUCTaTnyecKas



peérka, KOppo3usi METAJJIOB, CIUIABbI, CKOPOCTh XUMHUUECKON PEaKINH, IPEIeIbHO
nonyctumas koHuentpamus [1/1K Bemectsa;

® WLIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUECKUX ITOHATUI U IPUMEHSTH 3TU
HOHSITHS IIPH ONIMCAHUU BELLIECTB U UX IIPEBPALICHUI;

® HCIIOJIb30BaTh XMMHYECKYIO0 CHMBOJIMKY JIJISl COCTaBICHHS (DOPMYJT BEILIECTB U
YpaBHEHUN XUMUUYECKUX PEaKIINi;

® OIpeAEeNsATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUYECKUX JIEMEHTOB B COSAMHEHUSIX
Pa3IMYHOTO COCTaBa, IPUHAAJIEKHOCTD BEIIECTB K ONPEIEIEHHOMY KJIACCy COEIMHEHUM 10
dbopMynaM, BUJ XUMUYECKON CBSA3H (KOBaJCHTHAs, HOHHAS, METAJJINYECKAasi) B HEOPIraHUYECKUX
COCIMHEHUSX, 3aps]l HOHA [0 XUMHUYECKOU (hopMyJie, XapaKTep cpelibl B BOJHBIX pacTBOpax
HEOPraHMYECKUX COSAMHEHUMN, TUIl KPUCTAITUYECKON PEeIIETKY KOHKPETHOTO BEIIECTBA;

¢ packpsiBaTh cMbici [lepuoanueckoro 3akona JI. . MenneneeBa u AeMOHCTpUPOBATDH €TI0
NOHMMAaHHMeE: ONKCHIBAThH M XapaKTeprU30BaTh Tabnuunyto Gopmy [leproanyeckoii cuctemMsl
XUMHYECKHX 3JIEMEHTOB: pa3n4aTh MOHITHS «TJaBHas moArpymnna (A-Tpynmna)» U «modoyHas
noarpynna (b-rpynna)», manele u 60bI1IKME TIEPUOBI, COOTHOCUTH 0003HAUEHUS, KOTOPbIE
UMEIOTCS B IEPUOAMYECKOM Ta0HIIe, C YUCIOBBIMU XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsij AJipa, 00IIee YUCIIO 3JIEKTPOHOB U PaCIpeieIeHUE X
0 3JIEKTPOHHBIM CJIO0SIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH B U3BMEHEHUU CBOWMCTB JIEMEHTOB
U X COEIMHEHUH B Mpezesax MajblX NEpUOIOB U IIaBHBIX MOATPYIII C YYETOM CTPOSHUS UX
aTOMOB;

¢ KjIaccU(PUIMPOBATH XUMUYECKHE FJIEMEHThI, HEOPraHNUECKHE BEIIECTBA, XUMHUUECKHE
peaxiuu (110 YUCITy U COCTaBy YYaCTBYIOIIMX B PEaKIIUH BELIECTB, 10 TeIIoBoMY 3¢ dekry, mo
M3MEHEHUIO CTENEHEH OKUCICHHSI XUMUYECKIX JIIEMEHTOB);

® XapaKTepHu30BaTh (OMHUCHIBATh) 00IIKE U crienu(pUIeCKre XUMUYECKHUE CBOMCTBA
IIPOCTBIX U CJIOKHBIX BEIIECTB, OJITBEPK1asi ONKUCAHUE IPUMEpPaMH MOJIEKYJISIPHBIX U HOHHBIX
YpaBHEHUU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

® COCTaBJIATH YPaBHEHHsI SJICKTPOIUTUUECKOM TUCCOLMALIMN KUCIIOT, IIeJ04Yeil U coleH,
IIOJIHBIE U COKPALEHHBIE YPaBHEHUS PEaKIIMi HOHHOIO 0OMEHa, YpaBHEHUS peaKLni,
MOATBEPKTAIOIIUX CYIIECTBOBAHUE I€HETUUECKOM CBSA3H MEXAY BEIIECTBAMU Pa3IMUHbIX
KJIACCOB;

® PacKphIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUI TOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

® IPOrHO3UPOBATh CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX CTPOEHUS, BO3SMOXXHOCTHU
IIPOTEKAaHUsl XMMUUYECKUX MPEBPAILECHUN B PA3JINYHBIX YCIOBHUSX;

® BBIUUCIIATH OTHOCUTENBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BELIECTB, MacCOBYIO
JIOJIF0 XMMHUYECKOT'0 3JIEMEHTa 10 (opMyJie COETMHEHHS, MACCOBYIO JIOJIIO BEILIECTBA B PACTBOPE,
IIPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUY;

e cOOIOAATh MPaBUJIa MOJb30BaHUA XUMUYECKOH MOCY0i 1 1a00paTOPHBIM
000py/I0BaHUEM, a TaK)Ke IPaBUJIa OOPAILEHHS C BEILIECTBAMHU B COOTBETCTBUM C MHCTPYKIUSAMU
0 BBINOJIHEHHIO JJAOOPAaTOPHBIX XMMUYECKHUX OIBITOB IO MOJYYEHHUIO U COOMPaHHIO
ra3000pa3HBIX BEMIECTB (aMMHUaKa U YTIIEKUCIIOTO ra3a);

® IPOBOJIUTH PEAKIINH, TOATBEPKIA0IINE KAYECTBEHHBIN COCTAB PA3JIMYHBIX BEIIECTB:
pacrio3HaBaTh ONBITHBIM ITyTEM XJIOPHJI-, OpOMHI-, HOIU -, KapOoHAT-, pocdat-, CUIUKAT-,
cynb(ar-, THAPOKCUA-NOHBI, KATUOHBI aMMOHUS M MOHBI U3YYEHHBIX METAJJIOB,
IIPUCYTCTBYIOLIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

® IIPUMEHATH OCHOBHBIE OIIEPALIMU MBICIUTEIBLHON JEATEIBHOCTH — aHAJIU3 U CUHTE3,
CcpaBHEHHE, 0000IIEHIE, CUCTEMATH3AIUIO, BBISIBIIEHUE IPUYNHHO-CIIEICTBEHHBIX CBSA3EH — IS
M3YYEHHUsS CBOMCTB BEIIECTB U XUMUUYECKUX PEAKLUi, €CTECTBEHHO-HAYYHbIE METOABI IO3HAHUS
— HaOI0IeHNE, U3MEpPEHUE, MOETMPOBAHNE, SKCIIEPUMEHT (pealbHbIN 1 MBICIIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4yecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dueKkTpoHHbIe (LM (POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nen 1. [lepBoHaYaIbHbIE XUMUYECKUE TOHSITHUSI
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK

' MPAKTUYECKOU IESITETbHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 bubnnoreka IIOK

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

Hroro o pasneny 20

Pa3nes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso00.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' Y COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 bu6mmoreka [IOK

' OCHOBAHUSIX https://m.edso00.ru/7f41837¢c
54 OCHOBHBIE KJIaCCHI 11 1 1 bu6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no paszneny 30

https://m.edsoo.ru/7f41837¢c

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. . MenaeseeBa. CTpoeHue aToMoB.

Xumuuyeckas ¢cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE P€aKIuu



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMUYECKHX dj1eMeHToB JI. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmmorexa [JOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bubnuoteka LIOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

9 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3zgea 1. BemmecTBO 1 XUMHYeCKHEe peakuu
11 [ToBTOpEeHUE 1 yroyOneHue 3HAaHUIA 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DJIIEKTPOIUTHYECKAST JUCCOLIMAIIHSL. 3 1 1 bubmmoreka [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasIbl M HX cOeIMHEHHS
51 OO0mas XxapakTepuCTUKa XUMHUUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 atemeHToB VIA-rpynmel. Cepa u e€ 6 brbmmorexa [JOK
' PyTHIEL &-ep https://m.eds00.ru/7f41a636
COCTUHEHUS
OO01mas xapakTepUCTHKa XUMUYECKUX
2.3 aneMeHTOB VA-rpynmsl. A30T, pochop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mast XxapakKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-rpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro 1o pasneny 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. MeTaJIbl M X COCIUHEHU ST

. bub6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnnorexa [JOK
2 B 1
3 aXKHEUIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazueny 20
Pasznen 4. Xumus U OKpysKamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBLIEE 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 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 [Ipenmer xumuu. Poias XuMuu B 5KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAaX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThI B 1a00OpaTOPUU U IPUEMBI 1 bubnnoreka [JOK
oOparieHus ¢ J1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
[IpakTnueckas padbora Ne 2
5) «Paznenenue cmeceit (Ha mpumepe 1 bubmorexa HOK
A N PUMED https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
bu6mmoreka [IOK
A 1
6 TOMBEH MOTICRYITHE https://m.edsoo.ru/ff0d2a6c
7 XHUMUYECKHUE DIIEMEHTHI. 3HAKH 1 bubmuorexa [JOK
(CUMBOJIBI) XUMHYECKHUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie 1 CIIOKHBIE BEIIECTBA 1 bubmmorexa [JOK
p . https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 bubmmorexa [OK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
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3aKOH IMOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 Xumuueckas hopmyia. BaaeHTHOCTB https://m.edsoo.ru/ffod2eae
aTOMOB XUMHYECKHX 2JIEMEHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAsl Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10715 XHMHAYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUN https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemecTBa. Mouib. bubmuoreka [JOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuorexa [JOK
XHUMHUYECKUE YPABHEHUS https://m.edso0.ru/ff0d3b88
Brruucnenust koamdecTBa, Macchl
17 BEIIECTBA [0 YPABHEHUSIM XUMHYECKHX bubmorexa HOK
HeeTRATO P https://m.edso0.ru/ff0d5708
peakiuit
Krnaccudukanus XuMHUECKUX peakiui
18 (coe I/IH(I;HI/ISIH a3JI0KECHUS e bubmmorexa [JOK
g P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHus, oOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIUKJIOTIETUCT O6ogﬂI eHHEe U bubmmorexa [OK
H AT, HVI https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIHsl 3HAaHUH
20 Kontponbnas padota Nel o teme bu6mmorexa [IOK
«BemecTBa 1 XMUMUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
21 Bo3nayx — cmech rasos. Cocras bubmmnorexa LIOK

Bo3ayxa. Kucinopoa — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmmorexa [TOK
patop P ’ https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PexT XuMUIeCKoM
peakuu, MOHSITHE O bu6mmoreka [IOK
24
TEPMOXUMHUYECKOM YPaBHEHHH, 3K30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmmorexa LOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHUS
[IpakTuueckas pabora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa LIOK
yi . p poia, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. HaxoxaeHne B npupoje https://m.edsoo.ru/ff0d4dd0
28 duznvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
Bojopona. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmmorexa [OK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
nabopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bu6mmoreka [JOK
31 «ITomydenne u cobnpanme BOI0OpoOa,

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIIECTBA rasa 0 €ro U3BeCTHOM bubmorexa [JOK
. .. Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIK 00BEMY
Brruncienus o05EMOB ra3oB MO
34 ABHEHHIO PeaKIMM Ha OCHOBE 3aKOHA bubmorexa LOK
P . peart N https://m.edsoo.ru/ff0d5708
00BEMHEBIX OTHOILICHHI I'a30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuit. [Tonsitue 00 bubnuorexa [JOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HackleHHbIE
37 u HI;HaCI,I peHHI)Iz aCTBOPBI MHEIlCCOBaSI bubmorexa [JOK
. p PPl https://m.edsoo.ru/ff0d5b40
JI0JIS BEILIECTBA B pacTBOPE
[TpakTruyeckas pabora Ne 5 o Teme
38 «[IpurorosieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtponbHast pabota Ne2 o reme bubnnorexka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCupUKaIus, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHuUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [TosnydyeHne u XUMHUYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKUE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpegHue): HOMEHKIATypa,
46 CHOCOf(SBI: OJI )eHI/Iﬂ XHMHHZSKHe bubmorexa [IOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTnueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 I'enernueckas cBsI3b MEKy KilacCaMu bubnnoreka [JOK
HEOPraHWYECKUX COCIUHEHUIN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATHU3AIINS 3HAHUI
= 1 https://m.edso0.ru/00ad9ch?2
KonTtponbHast pabota Ne3 o reme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COCIMHEHU I
[TepBbIe MOMBITKU KJIACCU(DHKALIMHI
51 XI/II\I/)II/I‘IGCKI/IX 9JIEMEHTOB l(?IOH;ITI/Ie 0 bubmorexa HOK
i https://m.edso00.ru/00ad9ffa
rpynmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
snemeHToB /1. I. Menaeneena
buo OK
53 [Tepwopl, TPYIIITEI, TOATPYIIIIBI nbmmorexa I1

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CocTaB aTOMHBIX

bubmuoreka [JOK

>4 saep. M3oTonbl https://m.edsoo.ru/00ada342
CrtpoeHue 3NIeKTPOHHBIX 000JI04eK
55 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [JOK
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKka XMMHUECKOTO
56 3JIEMEHTA MO €0 MOJIOKEHHUIO B bubmuorexa [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTHUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeneneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DIEeKTPOOTPULIATEIbHOCTh ATOMOB bubnuorexa [JOK
XUMHUYECKUX AJIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
> Hormast xiireckas cosp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nmonsipHas XUMUYeCKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HEMOsIpHAs XUMUYECKast bubnunorexa [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 CTeneHE okuCeHHS https://m.edsoo.ru/00adae28
63 OKHCANTENBHO-BOCCTAHOBUTEIbHBIE bubmuoreka [IOK
peakuuu https://m.eds00.ru/00adb076
64 OxkucIuTenu u BOCCTAHOBUTENH bubmmorexa [JOK
https://m.edsoo.ru/00adb076
65 KonrtponbHast padora Ne4 o reme bub6nuorexa [IOK
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«Ctpoenue aroma. XUMUYECKasI CBS3bY

https://m.edsoo.ru/00adb486

66 PesepBubIil ypok. O600111IeHIE 1 1 bubnnoreka [HOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
67 PesepBHelil ypok. O60011eH1E 1 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ad9ch2
68 PesepBHelit ypok. O000IICHHE 1 1 bubnmoreka [JOK
cUCTEeMaTU3alus 3HAaHUU https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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9 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
[lepuoauueckuii 3aK0OH.

1 [lepuoanueckas cucrema 1 bubnnoreka [HOK
XUMH4YECKHX 31eMeHToB /l. U. https://m.edsoo.ru/00adb59%
Menneneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 bubmorexa HOK

B https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPHOJIOB

3 Kiaccudukanust 1 HOMEHKIIaTypa 1 bubnuorexa [JOK
HEOPraHWYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMHU4uecKo# CBS3U 1 THITBI 1 bubmuorexa [JOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrtponsnas padora Nel o teme

5 «[ToBTOpEHUE U yrirybiaeHne 3HaHUil 1 1
OCHOBHBIX pa3/IeioB Kypca 8 Kiaccay

5 Knaccugukarus Xxumuueckux 1 bubnnorexka [JOK
peaxkLtii 10 pa3IuYHbIM IIPU3HAKAM https://m.edso0.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakuu. IIoHsATHE O TOMOT€HHEIX U 1 bubmmorexa LOK
p ’ https://m.edsoo.ru/00adbe9a
TEeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMHUYECKOM PaBHOBECHH.

bu6mmoreka [JOK
8 ®DaKTOPHI, BIUSAIOIINE HA CKOPOCTh 1

XUMHYECKOH PCAKIIUN U ITOJIOKECHUEC

https://m.edsoo.ru/00adc28c¢c
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XUMHYCCKOI'0 paBHOBECCHUS

OKHUCIINTEIIFHO-BOCCTAHOBHUTEIIHLHEIC

bu6mmoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 37EKTPOTUTUYECKON
10 nccoruanmu. CuibHbBIE U ci1a0ble buGnnorexa LIOK
A HHATLIHL https://m.edsoo.ru/00adcd68
3JICKTPOJIUTHI
11 HNouHble ypaBHEHUS PeaKIINi buGnnorexa LIOK
yp peartt https://m.edsoo.ru/00add448
XHUMHUYECKHAE CBOMCTBA KUCIOT U
12 OCHOBAHUI B CBETE IIPEACTABICHUI bubnmorexa LHOK
puﬂ https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI
XUMHYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIIEHUI 00 bubnmorexa LOK
p . https://m.edso00.ru/00add8b2
3JICKTPOJIMTUYECKON JUCCOIHAITIHI
bu6mmorexa [IOK
14 II 7
OHATHE O THIPOJIHM3E colen https://m.edsoo.ru/00add9d4
15 O000mIeHNEe U CHCTEMaTH3aITHS bubmuorexa [JOK
3HAHUN https://m.edsoo.ru/00addd12
[TpakTnyeckas padora Ne 1.
16 «Perrenne KCriepuMeEHTaAIbHBIX Bubmorexa ITOK
p https://m.edsoo.ru/00addbfa
3a1a4»
KonrponsHas padora Ne2 o teme
17 «SJIeIl:T OJ'II/ITIf‘leCKa}I HCCOLAAIUA bubmmorexa LOK
P 8 HHATHE https://m.edsoo.ru/00addecO
XVUMUYECKUE PEaKIui B PACTBOPAX)»
OO0mras XxapakTepuCcTHUKa rajJoreHOB.
18 XUMHAYECKHUE CBOWCTBA HA IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogoposa. CossiHast KUCIIOTA, bubnnorexa [JOK
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XUMUYECKHUE CBOWCTBA, MOJTyUYEHUE,

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

pUMEHEHHE
[IpakTuueckas padora Ne 2 o reme
20 «[Tonmy4yeHne CONSTHON KUCTOTHI bubmorexa HOK
YACHIS . ’ https://m.edsoo.ru/00ade348
u3ydeHue e€ CBOMCTB»
Brrancnenus no ypaBHEHUSIM
21 XUMWYECKUX PEAKILIUNA, €CIIN OQUH U3 Bubmaorexa ITOK
P ’ https://m.edsoo.ru/00ade488
pEeareHToB J1aH B U30BITKE
99 OO61mas xapakTepuCTHKA 3JIEMEHTOB bubnuorexa [JOK
VIA-rpymmsl https://m.edsoo.ru/00ade64a
AJTOTpONTHBIC MOTU(DUKAIIMH CEPHI.
93 Haxoxnenue cepbl U €€ cCOeTMHEHUI bubnuorexa [JOK
B NpUpoJie. XUMUYECKHUE CBONCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHUE, bubnnoreka [JOK
du3HYecKue U XMMHUYECKUE CBOMCTRA https://m.edsoo.ru/00ade802
Oxkcunsl cepbl. CepHast KHCIIOTA,
25 du3nveckre U XMMUYECKHE CBOMCTBA bubmmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMCHCHUE
XUMUYECKUE peaKilui, JexKalinue B
OCHOBE ITPOMBILINIEHHOT'O CrIocoba
26 MIOJIyYEHUS CEPHOMN KUCIIOTHI. bubnuoreka [IOK
XHUMHUUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKpYKaIoIle cpeibl COETUHEHUSIMU
cepsl
97 Beruucnenue MaccoBoOil oM BBIXOJ1a bu6mmorexa [IOK
MPOAYKTa PeaKIuu https://m.edsoo.ru/00adec8a
28 OO01mas xapakTeprUCTHKA dJICMCHTOB bubmmoreka [JOK
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VA-rpynmsl. A30T, paclipocTpaHeHHE
B IIpupoze, GpU3n4ecKue u
XMMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nvecKue u

29 XUMUYECKHUE CBOWCTBA, MOJTYyYEHUE U bubmmorexa [JOK
O https://m.eds00.ru/00adf004
MPUMEHCHUE
[TpakTrueckas padota Ne 3 o Teme
30 «[Tonydyenne aMMuaka, U3y4eHHUE €ro bubmmorexa [JOK
. I gtk https://m.edsoo.ru/00adf180
CBOWCTBY»

31 A3oTHas KucioTa, e€ Gpusndeckue u bubnuorexa [JOK
XUMHYECKUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KQUeCTBE MUHEPATbHBIX

32 00peHuid. XUMHYECKOE bubmorexa LHOK
yAObP ’ . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPY’KaIOIIEH cpeibl
COETMHEHUSIMU a30Ta
®ochop. Okeun pochopa (V) u

33 (poc;)o pHa;I KI/ICJ'I((l))Ta (1)(1)1/1331/1(‘16331(1/16 u bubnuorexa LIOK

P . https://m.edso0.ru/00adf68a
XUMHUYECKHE CBOMCTBA, MOy4YCHHE
Ucnonb3oBanue ¢pocdaTtos B

34 KaueCcTBE MUHEPATLHBIX YA0OPEHUH. bubnuotexa [JOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edso0o.ru/00adfc20
docharamu
Yrnepon, pacipocTpaHEHHE B

35 npu i 2e1 imnIzIeCKie Y XUMHUYECKHUE bubmmorexa LIOK

PUPOAE, https://m.eds00.ru/00adfd9c
CBOWCTBa
36 Oxkcunsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XMMHYECKHE CBOMCTBA.

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



https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe

DKoJ0rn4ecKue npoOIeMsl,
CBsi3aHHBIE ¢ OKcHIOM yrieposa (1V)

37 VYronpHas KUcoTa U €€ Cou bubmmorexa LIOK
https://m.edso0.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme
"ITosrydyeHune yrieKucioro rasa. bubmumoreka [IOK

38
KauectBennas peakuus Ha kapOOHaT- https://m.edsoo.ru/00ae027e
noH"

[TepBoHavabHBIEC TOHATHSA 00
39 OpraHMYECKHUX BEIIECTBAX KaK O bubmmorexa [JOK
P https://m.edsoo.ru/00ae054e
COCIMHEHUSX YTIIepoia
40 Kpemnuii u ero coequHeHNs bubmmorexa [JOK
p https://m.edsoo.ru/00ae080a
[IpakTuueckast padora Ne 5. Pemenue

a1 AKCIEPUMEHTAIBHBIX 3a7a4 110 TEME bubnnoreka [JOK
«Baxnennine HeMeTaIbl U UX https://m.edso0.ru/00ae0bf2
COCTUHCHUS
Konrtponsnas padora Ne3 o reme

42 «Baxnennine HeMeTaIbl U UX bubmmorexa [JOK

https://m.edsoo.ru/00ae0e18
COCTUHCHUS
OO61mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannudeckas CBSI3b U bu6mmoreka [JOK
METaJUTNYECKast KpUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nuecKkue CBOMCTBA
METaJIJIOB
XHUMHUYECKHE CBOIICTBA METAJLIOB.

. bubmuorexa [JOK

44 DNEKTPOXUMHUYECKUH psifg

HaIPSHKEHUN METaJNIOB

https://m.edso0.ru/00ael1156
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O0611me crnocoObl MoTy4eHHs
MmeTtaiuioB. CruiaBel. Beraucienus no

45 aBHEHUSIM XMMHUYECKUX PEAKIMI buGnnorexa [IOK
P pearii, https://m.eds00.ru/00ae1156
€CJIM OJIMH U3 PEeareHTOB COJECPIKHUT
pUMeCcH
46 [NousATHE O KOPPO3UU METAIUIOB buGnnorexa LIOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[emowmere meTanb https://m.edso0.ru/00ae14b2
48 OKCHUIbI U TUAPOKCUIBI HATPUS U bu6mmorexa [IOK
KaJnusg https://m.edsoo.ru/00ael4b2
49 [IlenoyHO3EMENBHBIE METAILIBI — bubnuorexa [JOK
KaIbIIMA U Mardui https://m.edsoo.ru/00ael5e8
50 Bakneiiime coeuHeHNs KalbIUs bubmorexa [JOK
. 1 https://m.edsoo.ru/00ae15e8
51 O00011eHNEe U CUCTEMATU3ALIS
3HAHUN
59 JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
YCTpPaHEHUS https://m.edsoo.ru/00ae1886
[IpakTrueckas padota Ne 6 o Teme
53 "XEcTKOoCTh BOABI 1 METOOEI €€ bubmmorexa [TOK
\ 8 A https://m.edsoo.ru/00aelae8
yCTpaHEeHHs
bu6mmoreka [IOK
54 A I
TEOMUITHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe cBONCTBA OKCHA U bubnnoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bu6mmoreka [IOK

https://m.edsoo.ru/00ael1d86
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Oxcuipl, TMIPOKCHU/IBI U COJIU JKEJIE3a

bubmuoreka [JOK

> (1) u xene3a (111) https://m.edsoo.ru/00ae35e6
58 O060011eHNEe U CUCTeMAaTH3aIHS
3HAHUH
[TpakTuueckas padora Ne 7. Pemenue
AKCIEPUMEHTAIBHBIX 33J1a4 110 TEME bubnnoreka [HOK
59 .
«Baxueimue MeTauibl 1 UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUAM
XUMHUYECKHUX PEaKIIHii, €CIU OJIUH U3
60 peareHToB J1aH B U30BITKE WU bubnnoreka [JOK
COIEPKUT IpUMecH. Beruncnenus https://m.edso00.ru/00ae1750
MaccOBOH J0JIM BBIX0J1a IPOAYKTa
peakuuu
61 O0600I11IeHNE U CUCTEMATU3ALUS
3HAHUH
KonTponsHnas padora Ne4 o teme
62 «Baxueimme MeTaubl 1 UX
COETUHEHUS
63 BemectBa u Marepuansl B bubnuoreka [IOK
MMOBCETHEBHOMW KU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
64 XVMHYECKOE 3arpsi3HEHUE bubnuoreka [IOK
OKpYXKarolleu cpebl https://m.edso00.ru/00ae4270
65 Ponbs xumuu B pelieHun bubnnoreka [JOK
IKOJIOTHUYECKUX MPOoOIeM https://m.edso00.ru/00ae4270
66 PesepBublit ypok. O60011eHMEe U bubnuorexa [IOK
cucTeMaTrn3anus 3HaHUI https://m.edso0o.ru/00ae0dOa
67 PesepBublit ypok. O0o01IeHNE U bub6nuorexa [IOK
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cUCTeEMaTHU3alus 3HaAaHUN

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

68

PesepBHbIil ypok. O0001ICHNE 1
crucTemMaTu3auuvs 3HaHU

OBIIEE KOJIMYECTBO YACOB I10
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bu6mmoreka [IOK
https://m.edsoo.ru/00ad9ch2
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOT'O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPUAJIBI 1J151 YYHEHUKA

» Xumus, 8 xinacc/ I'abpuensia O.C., Octpoymos WN.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIECTBO
«3marenscTBO «lIpocBemenune»

» Xumus, 9 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., CnankoB C.A., AKIMOHEpHOE
obmrectBo «M3narenscTBo «IIpocBerieHne)

METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
Xumusa. 8 ximacc. Meroamueckoe mocobue 11516 aBtopei: [Mabpuensa Oner CepreeBuu

Hcrounuk: https://rosuchebnik.ru/material/khimiya-8-klass-metodicheskoe-posobie-gabrielyan/
Metoanyeckre peKOMeHAAUH JUTst yuuTens K yaeOnuky "Xumus - 8 xi1." O. C. I'abpuensna, 1.
I. OctpoymoBa, C. A. CmagkoBa
Xumus, 8-9 KJIACCHI, MeToauueckoe rmocooue, lNabpuensin 0.C, 1998.
Xumusa. 9 xiacc. Meroauueckoe mocobue 7689 aBropel: ['abpuensn Omer CepreeBud,
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OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

[Mopran pyHaameHTaIbHOTO XUMHUYecKOro oopazoBanus ChemNet. Xumuueckast
uHpopmanmonHas cets: Hayka, o6pazoBanue, TEXHOJIOTHU

http://www.chemnet.ru T'azera «Xumus» 1 callT 1u1s yuurtens «51 uay Ha ypOK XUMU»
http://him.1september.ru Equnas xomtekuus LIOP: TIpenmeTHast KommeKius « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4HBIE SKCIIEPUMEHTBHI:
xumus. Komneknus Poccuiickoro o01eo0pa3oBaTenbsHOTO mopTasa

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

http://www alhimik.ru Beepoccuiickast omumnuaza mKoJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranudeckast XUMHsL: 3JTCKTPOHHbIA YICOHUK ISl CPSAHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBIH yI4EeOHHK

http://www hemi.nsu.ru OTKpbITHIH KOJUTEIK: XUMHS

http://www.chemistry.ru JlucraniimonHas oJMMITHAIA TI0 XUMHUH: TEJIEKOMMYHHUKAITHOHHBIH
00pa3oBaTeNbHBII MTPOESKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry /luctaniimoHHbIC 3BPUCTHUYCCKHE
OJIMMITHA/IBI TI0 XUMHUH

http://www eidos.ru/olymp/chemistry 3anumarenbaas XuMus
http://home.uic.tula.ru/~zanchem 13 onbira padotsl yunrens xumun: caidt H.}O. CpicmaHoOBOM
http://sysmanova.narod.ru Kabuuer xumuu: caiit JI.B. PaxmanoBoi

http://www 104.webstolica.ru Knaccuduxanms XuMHIECKUX pEaKITHii
http://classchem.narod.ru KouTpen — Xumust 17151 Bcex: yueOHO-MHDOPMAMOHHBIHN cailT
http://kontren.narod.ru Marepuainsr kadenpsl Gpuzndeckoii 1 KOIonaHoH xumun FOxxHOTO
benepanbHOrO yHUBEpCUTETA

http://www.physchem.chimfak.rsu.ru Meronuka oOyueHus XuMuH: CaiT Kaeapsl XUMHH
HITIY



http://mctnspu.narod.ru Meroandeckoe oobeaunenune yauteneit xumun CeBepo-Bocrounoro
OKpyra ropojsa Mockssl

http://bolotovdv.narod.ru HanoMeTp: HAaHOTEXHOJIOIHYECKOE COOOIIIECTBO

http://www. nanometer.ru OnnaiiH-cipaBoYHUK XuMH4YecKux iemenToB WebElements
http://webelements.narod.ru ITonyaspHas OnbIMOTEKa XMMUYECKHUX 3JIEMEHTOB
http://n-t.ru/ri/ps Caiit Alhimikov.net: yueOHbIe 1 cripaBO4HBIC MaTEPUAIIBI TI0 XUMHUHU
http://www. alhimikov. net Caitr Chemworld.Narod.Ru -Mup xumuu
http://chemworld.narod.ru Caiit «BupryanbHas XuMA9YecKasi IIKOJIa»
http://maratakm.narod.ru Caiit «Mup XuMHN»

http://chemistry. narod.ru XuMuK.py: caiit o xumun

http://www.xumuk.ru Xumuueckas crpanndka SpociaaBckoro LeHTpa Te1eKOMMyHUKALIUN 1
MH(POPMALIMOHHBIX CHCTEM B 00pa30BaHUU

http://www.edu.yar.ru/russian/cources/chem Xumuueckuii mopran ChemPort.Ru
http://www.chemport.ru Xumuueckwuii cepep HimHelp.ru: yueGuble 1 cipaBodHbIle MaTepHaIbl
http://www himhelp.ru Xumus: Marepuans! «Bukumneann» — cB0OOIHON SHIUKIONEANN
http://ru.wikipedia.org/wiki/Xumus Xumus i BceX: WLTIOCTPUPOBAHHBIC MaTEPHAIIBI TI0
o0rireii, opraHMuecKoi U Heopranndeckoi xumuu http://school-sector.relarn.ru/nsm Xumus u
#u3Hb — XXI| Bek: Hay4YHO-NTOMYJISIPHBIN JKypHal

http://www.hij.ruXumosa: coo0recTBo yuntesnei XuMuu Ha moptajie «CeTh TBOPUECCKUX
YUHUTEIICH

http://it-n.ru/communities.aspx?cat_no=4605 tmpl=com IlIkonbHHKaM O XUMHUH: CAHAT
XuMH4YecKoro ¢paxkynprera Antl'Y

http://www chem.asu.ru/abitur DnexTpoHHast 6HOIHOTEKA M0 XMMUH U TEXHUKE
http://rushim.ru/books/books.htm Dnekrponnas OMOIMOTEKA YUCOHBIX MATEPHATIOB 110 XUMUHU
Ha nopraie Chemnet

http://www.chem.msu.su/rus/elibrary DnemenTsi xu3au: caiT yuurens xumun M.B.
ConoBreBoit

http://www.school2.kubannet.ru Duuuknonenus «[Ipupoaa Hayku»: Xumus
http://elementy.ru/chemistry






