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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1Mo XuMuUM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl COCTaBlieHA Ha
OCHOBE TpeOOBaHUM K pe3yibTaTaM OCBOCHMSI OCHOBHOM 00pa3oBaTeNbHON MpPOrpaMMbl
OCHOBHOT0 001ero odpaszoBanus, npencraBieHHbix B ®I'OC OO0, a Takxke Ha OCHOBE
denepanbHOl paboueld TPOrpaMMbl BOCITUTAHUS M C YUETOM KOHIICTIIIUU MPENOAaBaHuUs
yaeOHOTO mTpenMera «XuMHUS» B 00pa30BaTEeNbHBIX OpraHm3anusx Poccuiickoit
denepanum.

[Iporpamma no xumuu Aa€T MPEJACTABICHUE O LEAX, OOIIEeH cTpaTeruu o0y4deHus,
BOCIIUTAHUSI U PA3BUTHS OOYYaIOIIUXCA CPEJCTBAMU YUeOHOIO MpeaMeTa, yCTaHABIUBACT
00s3aTeNbHOE MPEAMETHOE COJEpkKaHUE, IPEAyCMaTpUBAET paclpeiesieHue €ro Io
KJIaccaM U CTPYKTYpPUPOBAHUE MO pa3jiesiaM U TeMaM MPOTpaMMbl 10 XUMUH, OMPEeseT
KOJMYECTBEHHBIE U KAUYECTBEHHBIC XaPAKTEPUCTUKHU COJICPIKAHUS, PEKOMEHAYEMYIO
MIOCJIEIOBATENBHOCTD U3YUEHUSI XUMUU C YUYETOM MEKIPEIMETHBIX U BHY TPUIIPEIMETHBIX
CBsA3E€H, JIOTMKM Yy4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH OOydYaromuxcs,
onpenesieT BO3MOXHOCTH TpeAMeTa IS pealu3aluu TpeOOBaHMM K pe3ylibTaTaM
OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOM NPOrpaMMbl HAa YPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHUsl, a Takke TPeOOBaHMM K pe3ysibTaTaM OOy4YeHHUs XMMHH Ha YPOBHE IieNier
U3y4eHHUs] TpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIBHOU JCSATEIHHOCTH
00y4Jaromierocs 1Mo OCBOCHUIO Y4EOHOTO COJEPIKAHMS.

3HaHWE XWUMHH CIOY>KAT OCHOBOW Juisi  (OPMUPOBAHUS  MHUPOBO33PEHUS
oOydJaronierocsi, €ro MpeACTaBICHU O MaTepualbHOM €IWHCTBE MHPA, BAKHYIO POJIb
urparoT GopMUpyeMble XUMUEH MPEJCTABICHHUS O B3aUMONPEBPAIICHUSX YHEPTUH U 00
ABOJIIOIIMHU BEILECTB B MPHUPOJIE, O MyTAX PEIICHUS TIOO0ATbHBIX MPOOJIEM YCTONYMBOIO
Pa3BUTHSL YEJIOBEYECTBA — CBIPbEBOW, JHEPIreTUUYECKOW, NHUILNEBOW M DKOJIOTHYECKOU
0€301acHOCTH, MPOOJIEM 3IPaBOOXPAHCHUSI.

N3ydenne xumuu:

CIIOCOOCTBYET peanu3alii BO3MOXKHOCTEH Jis caMOpa3BUTHS U (POpPMUPOBAHUS
KyJbTYPBI IMYHOCTH, €€ 001el U (yHKIIMOHATBLHON TPaMOTHOCTH;

BHOCUT BKJaJ B (OPMUPOBAHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH
oOyyJarormxcs, HaBBIKOB 170:¢ CaMOCTOATENIbHOM  y4eOHOW  JesTeIbHOCTH,
AKCIIEPUMEHTAIILHBIX U HCCIICIOBATEIHCKUX YMEHUM, HEOOXOIUMBIX KaK B TIOBCETHEBHOM
KU3HH, TaK U B MPOGECCUOHATHHON NeATEILHOCTH,

3HAKOMUT CO CHENMU(UKON HAYIHOTO MBIIUICHHS, 3aKIabIBAET OCHOBBI 1IETIOCTHOTO
B3IJIAIa HA E€IMHCTBO MPUPOJBI U YEJIIOBEKA, SIBISETCS OTBETCTBEHHBIM JTaloM B
(GbopMUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTU 00YYarOIIUXCS;

CrocoOCTBYEeT (HOPMUPOBAHHMIO LIEHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHUAM, K TPUPOJIE, K YEJIOBEKY, BHOCUT CBOM BKJIaJ B JKOJOTMYECKOe 0Opa3oBaHUE
0o0yyarommxcs.

JlanHple HampaBieHUST B OOYyYEHMM XUMHUU OO€CIEeYUBAIOTCS  crHelupuKon
coJiepKaHusi yueOHOTO MpeIMeTa, KOTOPbIM SIBISETCSA MENarorHYecKud aJanTHPOBAHHBIM
oTpakeHueM 0a30BOI HAYKU XMMHH HA OMPEACeIEHHOM JTare e€ pa3BUTHS.



Kypc xumum Ha ypoBHE OCHOBHOrO OOHIEro 00pa3oBaHUS OPHUEHTHPOBAH Ha
OCBOCHHME OOYy4YalOIIMMHCS CHUCTEMBbI TEPBOHAYAIBHBIX TMOHSATUH XUMHHU, OCHOB
HEOPraHUYECKOW XMMHUU U HEKOTOPBIX OTIEIbHBIX 3HAUYMMBIX HOHATUN OPraHUYECKOU
XUMMUH.

Crpykrypa coaepkaHMs MpOrpaMMbl MO XUMHUU C(HOPMHUPOBaHA HA OCHOBE
CUCTEMHOT0 NTOAX0/a K €€ nzydeHuro. CoaepkaHue CKIaabIBACTCS U3 CUCTEMBI IOHITHH O
XUMHUYECKOM 3JIEMEHTE U BEILIECTBE M CUCTEMBbI MOHATHI 0 XUMHUYECKO# peakunu. O6e 3Tu
CUCTEMBI CTPYKTYPHO OPTaHU30BaHBI 10 MPUHIUITY ITOCIEA0BATEIBLHOIO PA3BUTHS 3HAHUI
Ha OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akona /1. . MeHnneneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YYEHHUsI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3H;

— MpeACTaBICHUHN 00 3EKTPOIUTHUECKON TUCCOIMAIINY BEIECTB B pPACTBOPAX.

Teoperndeckne 3HaHHWS PaCCMATPUBAIOTCS HA OCHOBE DMIIMPHUYECKHU IMOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, pa3BUBAIOTCS MOCJIEIOBATEIBHO OT OAHOTO YPOBHS K JAPYTOMY,
BBINOJHAS (YHKIMH OOBSICHEHUS M NPOTHO3UPOBAHUS CBOWMCTB, CTPOCHHUS U
BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHS U NOJIYYEHNS N3y4aeMbIX BEIIECTB.

OcBoeHue nporpaMMsbl M0 XMMHUHU CIIOCOOCTBYET (POPMUPOBAHUIO MPECTABICHUS O
XUMHUYECKOU COCTABJISIOIICH HAYYHOW KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOW IPUPOJBL,
LICHHOCTHOI'O0 OTHOIIECHUS K HAyYHOMY 3HaHUIO U METOJaM IO3HaHUs B Hayke. M3yuenue
XUMUU MPOUCXOJUT C MPUBJICUCHUEM 3HAHUN U3 paHee U3YUYEHHBIX yUYeOHBIX MPEIMETOB:
«Oxpyxaromnii Mup», «bronorus. 5—7 knacce» U «duznka. 7 Knace.

[Ipu u3ydyeHUH XUMHUHM MPOUCXOAUT (HOpMUPOBAHHE 3HAHUI OCHOB XWMHUYECKOU
HayKM Kak o0JIaCTU COBPEMEHHOTO €CTECTBO3HAHMSI, TPAKTUYECKOW J1eATEIbHOCTH
YesloBeKa U KaK OJHOr0 U3 KOMIIOHEHTOB MUPOBOM KYJBTYpHI. 3a7aua yueOHOro rmpeaMera
COCTOUT B (OPMHUPOBAHUM CHUCTEMBl XHMHUYECKHX 3HAHUM — BaXKHEUIHX (HaKToB,
NOHATUN, 3aKOHOB W  TEOPETHUECKUX  IOJOKEHUH, JOCTYMHBIX  00001IeHu
MHUPOBO33PEHUYECKOTO XapaKTepa, sS3bIKa HAayKH, B NPHOOIMIEHUM K HAyYHBIM METOJaM
NO3HAHUSA MPU U3yYEHUH BEUIECTB U XUMHUYECKUX peaKui, B (JOPMUPOBAHUU U PA3BUTUU
NO3HABATENbHBIX YMEHMI M HMX NPUMEHEHHH B Y4YeOHO-IIO3HABATEIbHOW M YyueOHO-
UCCJIEIOBATENbCKOM JICSITENIbHOCTA, OCBOCHMM TpaBWi O€30MacHOro oOOpamieHus ¢
BEILIECTBAMU B MOBCEIHEBHON KU3HU.

[Ipy wu3ydyeHHH XHMMHHM Ha YPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs Ba)XHOE
3HauY€HUE NMPUOOPENH TaKue IeNIH, KaK:

—  (opmHupoBaHME  HHTEUIEKTyaJIbHO  pa3BUTOM  JMYHOCTH, TOTOBOM K
caMo00pa30BaHUIO,  COTPYJAHUYECTBY, CaAMOCTOSITEIBHOMY  TPUHSATUIO  PEIICHUH,
CIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOLUIUMCS YCIOBUSM KU3HU;

— HampaBlIECHHOCTh OOYYEHHMS HAa CHCTEMAaTHYECKOe MPHOOIICHHE O00yJarommxcs K
CaMOCTOSITEJIbHOM  TO3HABATEJIBHOM JEATEIBbHOCTH, HAYYHBIM METOJAaM ITO3HAHMA,
(GopMHUPYIOLIIUM MOTUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue ycinoBui, CIOCOOCTBYIOUIUX NMPUOOPETEHNIO 00YUYaIOIIUMHUCS OIbITa
pPa3HOOOpa3HOW JAESATENbHOCTH, TO3HAHUS M CaMOIO3HAHUS, KIIOUEBBIX HAaBBIKOB



(KJTFOYEBBIX KOMIETEHIMI), UMEIOIINX YHHUBEPCAJIbHOE 3HAUYCHHUE AJIA PA3THYHBIX BUJIOB
NEeSITENbHOCTH;

— (hopmupoBanue o01IeH GyHKIIMOHATHHOM M €CTECTBEHHO-HAYYHOM TPaMOTHOCTH, B
TOM YHCIIE YMEHUN OOBSCHITH M OIICHHBAThH SIBICHUS OKPY)KAIOIIETO MHUpPA, MUCTOIb3YS
3HAHUS W OIBIT, TMOJYYEHHBIC MPU U3YYCHUH XUMHH, MPUMEHSATh WX TPU PEIICHUH
po0JIeM B TIOBCETHEBHOM JKU3HU U TPYIOBOM JCSITEIBHOCTH;

— QopmupoBanue y OOydYarOMMXCS TYMAaHHUCTHUYECKUX OTHOIICHUH, MMOHWMAaHHUS
IIEHHOCTH XWMHYECKUX 3HAHWA IS BBIPAOOTKH OKOJOTHYECKH IIeJIeCO00pPa3HOTO
MIOBEACHUS B OBITY M TPYJIOBOW JCATEIHHOCTH B IEIISIX COXPAHCHHS CBOETO 3JI0POBBS U
OKPY’KarOIIEH IPUPOJHOU CPELBI;

— pa3BUTHE MOTHBAllMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCTIMTAHUIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K
OCO3HaHHOMY BBIOOPY MPOGUIIsS U HANPABICHHOCTH JAJIbHEHUIIIET0 00yUeHUSI.

OO6miee uyMcIO 4YacoB, OTBEAEHHBIX ISl M3YYCHHS XMMHU HA yYPOBHE OCHOBHOTO
oOmrero oopazoBanusi, coctaBisieT 136 yacos: B 8 kiacce — 68 gacoB (2 yaca B HEJIEIIO), B
9 knacce — 68 yacoB (2 yaca B HEJIEIIO).



COJEPXAHUE OBYUYEHUA

8 KIIACC

IlepBoHaya/bHBbIC XUMHYECKHE OHATHS

[Ipenmer xumuu. Posib XMMuK B )KU3HH 4YellOBeKa. XUMUA B CUCTEME HayK. Tena u
BeuecTBa. Ou3nyeckue CBOMCTBA BEIIECTB. ArperaTHoe COCTOsIHUE BemecTB. [loHsaTue o
METO/IaxX TO03HAHUA B XUMUU. YncThie BemecTBa U cMecu. CriocoObl pa3iesieHrs CMECEH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3JIeMEHThl. CHUMBOJIBI XMMUYECKUX 3JIEMEHTOB.
[IpocTblie 1 ClOXKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuyeckass Qopmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX DJEMEHTOB. 3aKOH
MOCTOSHCTBA coOcTaBa BemecTB. OTHOcUTENbHAss aroMHass wmacca. OTHocuTenbHas
MOJIEKYJIsIpHAsA Macca. MaccoBast 1oJ1si XUMHYECKOTO JIEMEHTA B COCIMHEHHH.

KomunuectBo BemectBa. Monb. Mosngprast Macca. B3auMocCBs3b KOJIMUECTBA, MacChl U
Yyucia CTPYKTYPHBIX €IUHUI] BemiecTBa. Pacuérel mno ¢dopmyiaM XHUMHYECKUX
COEIMHEHUM.

Ou3NUEeCKUEe U XUMMUYECKUE SBICHUSA. XUMUYECKAsl Peakus U €€ MpPU3HAKU. 3aKOH
COXpaHEHUs MacChl BeHIECTB. XHMHYECKHE ypaBHeHHUA. Knaccudukaimss XUMHUYECKHX
peakiuii (CoeIMHEHMS, Pa3JIOKEHUS, 3aMeIleHUs, 0OOMEHA).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XHMHYECKOW TMOCY/IOH, MpaBUjiaMu paldOThl B JIA0OpaTOpHHl U
npuémMamMu oOpareHuss ¢ Ja0OpaTOPHBIM O00OPYIOBAaHWEM, W3YyUYCHHWE W OIHUCAHUE
(bU3UYECKNX CBOWCTB OOpa3llOB HEOPraHUYECKUX BEIIECTB, HAOMIOJCHUE (PU3MUECKUX
(ru1aBieHUE BOCKA, TasiHUE JIbJla, paCTUPAHUE caxapa B CTYMNKE, KUMIEHUE W KOHJCHCAIIMS
BOJbI) M XUMHUYECKUX (TOpEHHE CBEUYH, TMPOKAIMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBUE MeJIa C KHUCJIOTOM) sIBJICHUM, HAOMIOJCHUE U ONHCAaHUE MPU3HAKOB
OPOTEKaHUS] XUMHUYECKUX peakuuid (pa3iokeHHe caxapa, B3auMOJICUCTBHE CEpHOMU
KHUCIIOTBl C XJIOpUAOM Oapusi, pasznoxeHue ruapokcuga meau (II) mpu HarpeBanuu,
B3anMoJielicTBHE *kene3a ¢ pactBopoM coiu meau (II), uzydenune crnocoOoB pasjenieHus
cMeced: C TMOMOINbI0 MarHurta, (QWIbTPOBAHUE, BBIMAPUBAHHUE, JAUCTHILIISALUA,
xpoMartorpadus, MPOBEJCHUE OUYMCTKH TOBAPEHHOW COJM, HAOJIIOJCHHE W OINHUCAHUE
pe3yJbTaTOB TMPOBEACHUS OMbITA, WUIIOCTPUPYIOUIETO 3aKOH COXPAHEHUSI Macchl,
CO3/IJaHH€ MOJIeNIel MOJIEKYJ (IIapOCTEPHKHEBBIX ).

BaxHeilue npeacTaBuTe/Id HEOPraHMYECKUX BellecTB

Bo3ayx — cmech razon. CoctaB Bo3ayxa. Kuciopoa — 35ieMEHT U MPOCTOE BEIIECTBO.
Haxoxnaenue kucinopoja B mpupojie, Ppu3MUECKUe M XUMHUYECKUE CBOMCTBa (peakiuu
ropenusi). Okcuppl. Ilpumenenune kucinopoaa. CnocoObl MOMyuYeHHsS] KHUCIOpoAa B
nabopatopuu U mOpombllnieHHOCTH. KpyroBopor kucimopoga B mpupoae. O30H —
JUIOTPONHAs MO (PUKALIMS KUCIOPOa.

TennoBoit >PphekT XUMHUUECKON peakiuh, TEPMOXUMHUYECKHE YPaBHEHHS, DK30- U
SHAOTEPMHUYECKHE PEAKIMU. TOIIMBO: Yyroiab U METaH. 3arpsA3HEHUE BO3/1yXa, YCUJICHUE
NapHUKOBOTO 3¢ (deKTa, pa3pylIeHHe 030HOBOTO CJIOS.



Bonopon — snemeHT M mpocrtoe BemecTBO. HaxoxaeHune Bogopoja B IMPUPOJE,
¢du3nueckue U XUMHYECKHE CBOWMCTBA, NMPUMEHEHHE, CrocoObl nonydeHus. Kuciorel u
COJIH.

Mounsipablit 00bEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPABHEHUSIM.

®dusnueckne cBoucTBa BoAbl. Boma kak pactBopurens. PactBopel. Hacelienusie u
HEHACBIIIEHHBIE PACTBOPBL. PaCTBOPMMOCTH BelIeCTB B Bojie. MaccoBas 10Jis BELIECTBA B
pactBope. XuMuueckue cBoictBa Bojbl. OcHoBaHus. Ponb pacTBOpOB B MpUpoAe U B
XKU3HU yenoBeka. KpyroBopot Bojbl B pupoje. 3arpsi3HeHUe NpUpoaHbIX Boa. OxpaHa u
OYMCTKA IPUPOAHBIX BOJ.

Knaccuduxanust Heopranmdeckux coeauHenuit. Okcuanl. Kinaccudukaius oKCHIOB:
cojieoOpasyromre (OCHOBHbIE, KHUCIOTHbIE, aM(pOTEpHbIE) H HECOJIEOOpa3yIoIIHe.
Homenknarypa oxcunoB. dusnyeckue U XUMHUYECKUE CBOMCTBA OKCUIOB. llomydenue
OKCH/JIOB.

OcHoBanus. Knaccudukaiuss oCHOBaHUMN: HIENOYM U HEPACTBOPUMBIE OCHOBAHUSI.
Homenknarypa ocHoBaHuii. @Pu3nyeckue MW XHUMHUYECKHME CBOWCTBA OCHOBAHUM.
[Tosrydyenne ocCHOBaHUM.

Kucnorel. Knaccudukamus xucinor. Homenkmarypa kucior. ®Pusnueckue u
XAMUYECKHE CBOMCTBA KUCIOT. Psn aktuBHOocTH MetayuioB H. H. bekeroBa. Ilomyuenue
KHUCJIOT.

Comn. Homenknarypa coisieid. ®Du3nyeckue W XHUMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue coien.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHUM.

Xumuueckuit IKCnepumenm:

KAQUECTBEHHOE ONPEACICHUE COJICPKAHUSA KHUCIOPOJa B BO3JyXE, MOIYUYCHHE,
cobupaHue, pacrno3HaBaHWE M  U3YYEHHE CBOMCTB  KHUCIOpOJa, HaOIIOJcHUE
B3aUMOJICCTBUS BEUIECTB C KHUCJIOPOJOM M YCJIOBUS BO3HUKHOBCHHSI W TMPEKPALICHUS
ropeHus (mokapa), O3HaAKOMJIEHHE C 0Opas3llaMu OKCHUIOB M ONHCAaHUE HX CBOWCTB,
NoJIy4eHHe, COoOMpaHue, pacro3HaBaHWE W U3YYEHUE CBOMCTB Boaopoja (TOpeHwHe),
B3aumojelicTBiue Bojmopona ¢ okcuaoM Menu (1)  (Bo3MOKHO — HMCIONB30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOIeHHE 00PA3I[OB BEUIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBAHUE
0COOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3IMYHON PaCTBOPUMOCTHIO, MPUTOTOBIICHUE
pPacTBOPOB C OINPEIEIEHHON MAaCCOBOM JI0JIEW PACTBOPEHHOTO BEIIECTBA, B3aUMOAECHCTBUE
BOJAbl C MeTaulaMu (HaTpueM U  KaiublKeM) (BO3MOKHO  HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), HKCCIIEIOBAaHWE OOpa3lOoB HEOPTAaHMYECKUX BEIIECTB Pa3IMYHBIX
KJIaCCOB, HAOJIIOICHUE U3MEHEHUSI OKPACKU UHIMKATOPOB B PACTBOPAX KUCIOT U IIEJIOYEH,
u3yueHue B3aumojeiictBus okcuna meau (II) ¢ pacTBopom cepHOIl KHUCIIOTHI, KUCIOT C
METAUIAMHU, PEAKIHMN HEeUTpaliu3alMyd, MNOJYYCHUE HEPACTBOPHUMBIX OCHOBaHWM,
BBITECHEHHE OJHOTI0 METAJUIa APYTUM U3 PacTBOpa COJIM, PEIUICHUE KCHEPUMEHTAIbHBIX
3a71a4 1o TeMe «BaxHenne KJIacCbl HEOPTAaHUUECKUX COCIUHEHUI.

IMepuoaunueckui 3akoH u Ilepuoauueckasi cucreMa XUMHUYECKUX dj1eMeHTOB /1.
N. MenaeaeeBa. Crpoennme aroMoB. XuMHYeCKassi CBs3b. OKHCIANTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIIUN



[lepBble MOMBITKK KiIacCU(pUKAIMM XMMUYECKHX 3JIeMEHTOB. lloHsTHE O rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIETOYHO3EMENIbHbIE METAJUIbl, TaJOTeHbl, UHEPTHHIC
rasbl). DJIIEMEHTHI, KOTOPbIE 00pa3yroT aM(pOTEPHbBIE OKCUIBI U THAPOKCHU/IBI.

[lepuonnueckuii 3akoH. Ilepuoanueckas cucremMa XuMuUUYeckux siemeHtoB [l. .
MenneneeBa. Kopotkonepruoanas u qimuHHonepruoaHas Gopmsl [lepruoandeckoit CUCTEMBI
xumuueckux aneMeHToB [[. M. Menneneesa. Ilepuonsl u rpynmbel. OU3NUECKUN CMBICIT
NOPSIAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aroMHbIX saep. M3orombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JO0YEK aTOMOB MepBbIX 20 XMMUYECKUX 31eMeHTOB [lepuoamueckoit
cucrembl J[. WM. MenneneeBa. XapakTepUCTMKAa XHMHYECKOTO DJJEMEHTA IO €ro
noJjoxeHuro B Ilepuoanueckon cucreme /1. 1. Menneneesa.

3aKOHOMEpPHOCTM  M3MEHEHUs paahyca aTOMOB  XMMHYECKHX  DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyIIaM U NEpUoaaMm.

3nauenue Ilepmogmueckoro 3akoHa u Ilepronuyeckoil CUCTEMBI XUMHUYECKHUX
3JIEMEHTOB JIJIA pa3BUTHUA HAyKU U npakTuku. [. 1. MenneneeB — yu€HbI U rpakIaHUH.

Xumuueckass  cBs3b.  KoBaneHTHas  (mojiipHas W HEMOJIIpHAsg)  CBSI3b.
DNEeKTPOOTPULATENBHOCTh XUMUYECKHUX AJIEMEHTOB. VIOHHAs CBSI3b.

Crenenp oxucneHuss. OKHCINTEIbHO-BOCCTAHOBUTENBHBIE peakuuu. IIpomeccsl
OKHUCJIEHUS U BOCCTAHOBJIEHHsI. OKUCIIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuit IKCnepumenm:

u3ydeHre o0pa3IoB BEIIECTB METAIOB M HEMETAJJIOB, B3aUMOICHCTBUE THIPOKCH 1A
IMHKAa C pPAacTBOpPaMU KHCIOT W IIEJIOYEH, NMPOBEICHUE OIBITOB, HIIIIOCTPUPYIOIMINX
IPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX pEeaKUui (rOpeHue, peakluu pa3ioKeHus,
COCIMHEHUS ).

Mescnpeomemmnuie ceazu

Peanmzannst MeXIpeaMETHBIX CBA3€d IpU  HM3YYEHUM XUMHM B 8§ KJacce
OCYUIECTBJISIETCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MMOHATUHN, TaK U
MOHATUM, SIBJISIOIIMXCS CUCTEMHBIMH JJISI OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
UKJIA.

OO011ue ecTecTBEHHO-HAyUHbIE MOHSATHS: HAay4yHBIH ()akT, TUIOTE3a, TEOPHs, 3aKOH,
aHaJli3, CHUHTE3, KilacCUPUKAIUs, TMEePUOJUYHOCTh, HAOIIOACHHUE, HKCIEPUMEHT,
MOZEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKJIUJ, H30TOIIBI,
PaMoOaKTUBHOCTD, MOJIEKYJIa, SIEKTPUUECKUH 3aps/, BEUIECTBO, TEJI0, 00bEM, arperaTHOE
COCTOSIHHE BEIIECTBA, ra3, (HU3MYECKHE BEIUYMHBI, EIWHULIBI H3MEPEHUs, KOCMOC,
IJIaHEThI, 3BE€311b1, COIHIIC.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusi: armocdepa, rumpocdepa, MUHEpalbl, TOPHbIE MOPOJbI, IOJIE3HBIE
MCKOIIAEMBbIE, TOIUIUBO, BOJIHBIE PECYPCHI.

9 KVIACC
BewrecTBo U XUMHYECKasi peaKkuus



[lepuonnueckuit 3akoH. Ilepuomnueckas cucremMa xumudeckux siemeHtos /I, U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHHHM CBOMCTB XHMHYECKHX
AJIEMEHTOB MEPBBIX TPEX MEPUOAOB, Kalusl, KIS U UX COEIUHEHUI B COOTBETCTBUH C
IIOJI0’KEHUEM JIEMEHTOB B [lepuoanyeckon cucreMe U CTpOCHUEM X ATOMOB.

CrpoeHue BellecTBa: BUIbl XUMHUUYECKON CBSI3U. THIIBI KPUCTAJUIMYECKUX PEUIETOK,
3aBHCUMOCTb CBOMCTB BEILIECTBA OT THUIMA KPUCTAIUIMYECKON PEIIETKH U BUJA XUMUYECKOU
CBSI3U.

Krnaccudukanus 1 HOMEHKIIaTypa HEOPraHUYECKUX BEIIEeCTB. XUMUUECKHE CBONCTBA
BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIACCaM HEOPraHWYECKUX COCAUHEHUM,
TEHETUYECKAs CBS3b HEOPraHMYECKUX BEILECTB.

Knaccudpukanuss XMMUYECKUX peaklil MO pa3IMuHbIM MpU3HAKaM (M0 YHCIY H
COCTaBY YYaCTBYIOUIMX B PEAKIIUM BEIIECTB, MO TEIIOBOMY 3(P(DEKTy, MO HU3MEHECHUIO
CTENCHEW OKHCJICHUS XUMHUYECKMX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYacTHUIO
KaTanu3aropa). DK30- U SHJIOTEPMHUUECKUE PEAKIIUU, TEPMOXUMUUYECKHE YPAaBHEHUSI.

[lonsitTue o0 cKopocTH XuMUYeCcKOM peakiuu. [loHsarue 00 o00paTUMbBIX U
HEOOpaTUMBIX XHMHUYECKUX peakiusx. [loHsATHE O TOMOTeHHBIX U TeTEePOreHHBIX
peakuusax. Ilonstue o karanuze. IloHsTme o XuMuueckoM paBHOBecuU. DakTOpHI,
BIIUSIFOIIME HA CKOPOCTh XMMHYECKOM PEAKIIUU U MOJI0KEHUE XUMUUECKOTO PAaBHOBECHS.

OKUCINTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIINH, SJIEKTPOHHBIA OAIAHC OKUCIUTENBHO-
BOCCTaHOBUTEIBHOU peaKuuu. CocraBieHue YPaBHEHUM OKHCJIUTEIIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKITUH C UCTIOIB30BAHIEM METO/IA JICKTPOHHOTO OaslaHca.

Teopust DNEKTPOJMTUYECKOM JTUCCOLUMALMHU. OJIEKTPOJIUTBI W HEIJIEKTPOIMUTHI.
Katnonsl, aHmoHbl. MeXaHU3M [HUCCOIMALIMM BEHIECTB C Pa3IMYHBIMU BHJIAMU
xuMuueckoi cBsa3u. Crenenp aucconuanu. CUbHbIC U CA0BIC DJICKTPOIUTHI.

Peakuun wonHOro oOmeHa. YcloBUsSI TMPOTEKAHUS peaKIUid HMOHHOTO OOMEHa,
MIOJIHBIE M COKPalIEHHbIE MOHHBIE ypaBHEHUs peakiuuii. CBOKWCTBA KUCIOT, OCHOBAaHUN U
coJiel B CBETE€ NPEJCTaBICHUN OO0 3JIEKTPOJUTHYECKOM nucconuanuu. KadecTBeHHBIE
peakuuu Ha UoHBbI. [loHsATHE O THApPONIU3E CONEN.

Xumuueckuii IKCnepumenm:

O03HAKOMJIEHUE C MOJEIISIMUA KPUCTAJUIMYECKUX PEIIETOK HEOPTaHUYECKUX BELIECTB —
METAJVIOB W HeMeTayuioB (rpadura M aiMasa), CIOXKHBIX BEIIECTB (XJOpUIa HATpPHs),
VICCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTHM XUMHUUYECKOW PEAKIUH OT BO3JIEUCTBUS PA3JIMYHBIX
dakTopoB, WCCIEIOBAaHWE AJICKTPOINPOBOJIHOCTH PACTBOPOB  BENIECTB, MpoIecca
JTUCCOIMAIINY KUCJIOT, IIeJI04Yel U coJiel (BO3MOXKHO UCMOJb30BAHUE BUJIEO MATEPHUAIIOB),
MIPOBEJICHUE OIBITOB, WILIFOCTPUPYIOIIMX NPU3HAKKM NPOTEKAHUS PEaKIUd HOHHOTO
oOMmeHa (oOpa3oBaHME OCajiKa, BBIJICJIEHUE Ta3a, OOpa30BaHHUE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHl  OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX peakiuil (ropeHue,
peaklMu pa3sIoKEHUs, COEIUHEHHUs), PACIIO3HABAHUE HEOPraHUYECKUX BEIIECTB C
MOMOIIbIO KAYECTBEHHBIX PEAKIIUN HA MOHBI, PEIICHUE YKCIIEPUMEHTAIbHBIX 3a/a4.

HeMmeTa/ibl U MX COeIMHEHUS

OO6mast xapakrepuctruka rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHbIE
creneHu okucieHus. CTpoeHue U GU3NYECKrue CBOMCTBA MPOCTHIX BEIIECTB — TaJIOT€HOB.
XuMHUYECKHE CBOMCTBA Ha MpUMepe XJiopa (B3aUMOJIEHCTBUE C METAINIaMU, HEMETaJUIaMH,



miesiouamu). XjopoBoaopon. ConsiHas KUCIOTa, XUMHUYECKHME CBOMCTBA, MOJyYEHHE,
npuMeHeHue. JleicTBue xJiopa M XJIOPOBOJOPOJAa Ha OpraHU3M uejoBeka. Bakueifmue
XJIOPHUJIBI M MX HAXOXJIEHUE B MIPUPOJIE.

O6mas xapakrepuctuka 35eMeHTOB VIA-rpyrmbl. OcOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue u pu3nYecKrue CBOMCTBA MPOCTHIX BEILECTB
— KHUCJIOpOJIa M Ccepbl. AJUIOTPOIHBIE MOIU(DHUKAIMN KUCIOpOAAa U Cepbl. XUMHYECKUE
cBoiicTBa cepbl. CepoBOIOPOA, CTPOCHHE, PUBNUECKUE U XUMUYECKUE CBOWCTBA. OKCHIBI
Cepbl Kak MPEICTaBUTENN KHUCIOTHBIX OKCHAOB. CepHas KHCIOTa, (U3HUECKUEe U
XUMUYECKHE CBOWCTBa (OOIIME KaK MPEACTaBUTENS Kjacca KHCIOT U crenu(udeckue).
XUMUYECKUE PEAKINH, JIeXKAIIUe B OCHOBE MPOMBIIINIEHHOTO CII0C00a MOTyUYeHHs] CEPHOMN
kuciotel. [Ipumenenue cepHoii KucaoTel. ColM CEpHOM KUCTIOTHI, KAYECTBEHHAS] PEAKITUS
Ha cyiabdaT-uoH. Haxoxnenue cepbl U €€ COECIMHEHUW B MPUPOJE. XHUMHUYECKOE
3arpsi3HEHUE OKPYKAIOIICH Cpebl COSTUHEHUSIMHU Ccephl (KUCIOTHBIC HOXKIU, 3arpsi3HEHUE
BO3/lyXa U BOJOEMOB), CITIOCOOBI €r0 MPEIOTBPAILICHHUS.

OO6mas xapakrtepucTuka aneMeHToB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKTEpHbIE CTENEeHU OKHUCIECHMs. A30T, pacHpOCTpaHEHHE B Mpupojie, (pusmyeckue u
XUMUYECKHe CBo#cTBa. KpyroBopor azora B mnpupojae. AMMHAK, €ro (U3HUECKHE H
XUMUYECKHE CBOMCTBa, MOJIydeHHEe W npuMeHeHue. Conu aMMOHUS, WX (DU3UYECKUE U
XUMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha MOHBl aMMOHUA. A30THas
KucaoTa, €€ ToiyuyeHue, (Qu3Mueckue W XUMHUYECKHME CBoicTBa (0OmMe Kak
NpeICTaBUTEN Kiacca KHCIOT M crneuuduueckue). Mcnoap3oBaHue HUTPATOB U CoOJieH
aMMOHHS B KaU€CTBE MUHEPAIBHBIX YAOOpEeHNUH. XUMUYECKOE 3arpsA3HEHNE OKPY KaoIIeH
CpeIbl COSAMHEHUAMH a30Ta (KUCIOTHBIC [OKIW, 3arps3HEHHE BO3JyXa, IOYBBI U
Bos10EMOB). Docdop, amnorponHsie Moaudukaruu docdopa, GU3NIECKre U XUMUUECKUE
cBorictBa. Oxcuna docdopa (V) u dochopHas kucinora, Qu3MUECKUe U XUMUUECKHUE
CBOICTBa, nosyuenue. McnonabszoBanue pocharoB B kauecTBE MUHEPAIBHBIX YI0OPEHUH.

O6mas xapakrepuctuka 351eMeHTOB [VA-rpymmbl. OcOOEHHOCTH CTPOECHHSI aTOMOB,
XapaKTEepHbIE  CTENEHUW  OKUCJIEHHWS.  YTJIEpoJ,  aUIOTPONHble  MOAU(UKAIIIH,
pacmpocTpaHeHue B Tpupoie, (pu3Myeckue W XUMHUYECKHE CBOMCTBA. AjcopOIus.
KpyroBopot yriepona B npuposae. Okcuabl yriaepoaa, UX (U3NYECKUe U XUMUYECKUE
CBOMCTBA, JIEWCTBHE HA >KUBBIC OPTAaHU3MBI, TIOJYYCHHE U MPUMEHEHHE. JKOJOTUYECKUE
npobsieMbl, CcBsi3aHHbIE ¢ OokcuaoM yriepoda (IV), rumoresa rio0albHOTO MOTETICHUS
KJIUMaTa, MApHUKOBBIA 3P ¢deKT. YToiapHas KuCIoTa U €€ coilu, uX (U3HUECKHEe U
XUMHUYECKHUE CBOMCTBA, MOJyuyeHUEe U mpuMeHeHue. KaduectBenHas peakius Ha KapOOHAT-
noHbl. Mcnonb3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIECHHOCTH M CEITHCKOM
XO35MCTBE.

[lepBoHayanbHble TOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCIUHEHHSIX
yriaepojga (MeTaH, 3TaH, STWIEH, alleTHIEeH, 3TaHOJ], TJIUUEPUH, YKCYyCHas KHCIIOTa).
[IpupoaHbIC UCTOYHHUKHU YTIIEBOIOPOAOB (yroyib, PUPOAHBIA Ta3, He(PTh), MPOIYKTHI UX
nepepaboTku (O€H3UH), UX POJIb B OBITY U MPOMBIIUICHHOCTH. [loHsATHE 0 OMOTOTHYECKU
BaXHBIX BEIIECTBAX: >XKHMpaxX, OeJKax, YIJeBOJax — M HMX POJIM B JKU3HU YeJIOBEKa.
MarepuaibHOe €JMHCTBO OPTraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUM.



KpemHuuii, ero ¢usznueckne M XUMHUYECKHE CBOWCTBA, MOJYYCHHE W MPUMEHEHHE.
Coenunenust kpemHusi B nipupoze. O0mue npeacrtaBieHuss o0 okcunae kpemuus (IV) u
KpeMHueBOU KkucioTe. CHIMKAThl, UX HUCIOJIb30BaHUE B OBITY, B MPOMBIIIJIEHHOCTH.
Baxueiiiine cTpouTenbHble  MaTepualibl:  K€paMuKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpobieMbl 0e30MacHOr0 MCHOJB30BaHUS CTPOUTENIBHBIX MAaTepUaoB B
IIOBCETHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3ydeHue oOpasloB HEOPTraHMYECKUX BEIIECTB, CBOWCTB COJISTHOM KHCIIOTHI,
IIPOBEICHUE KAYECTBEHHBIX PEaKIMii Ha XJIOPUA-WOHBI M HAOJIOJCHHWE TPHU3HAKOB HX
MPOTEKaHMUsI, ONBITHI, OTPAXKAIOIINE (PU3NUECKHUE U XUMUUECKHE CBOMCTBA TaJIOTEHOB U UX
coeIMHEHU (BO3MOKHO MCIOJIb30BAaHUE BUICOMATEPHUAIIOB), O3HAKOMIIEHUE ¢ o0pasiamMu
XJIOPUJOB (TajJOreHHUIOB), O3HAKOMJICHHE C oOpasliamMu cepbl U €€ COeTUHECHUSIMU
(BO3MOXKHO HCIIOJIB30BAHUE BHUEOMATEpUATIOB), HaOJIOEHHUE Mpolecca OOyTrIMBaHUs
caxapa IOJ JICWCTBUEM KOHIIEHTPUPOBAHHOM CEPHOW KHCIOTBHI, U3yYEHUE XUMHYECKHUX
CBOMCTB pa30aBJICHHOM CEPHOM KHUCIOTHI, MPOBEACHUE KAaYeCTBEHHOW peakluu Ha
cynbdar-uoH u HabIO/IeHUE MPU3HAKA €€ MPOTEKaHUs, 03HAKOMIIEHHE C (DPU3UYECKUMU
cBOWicTBaMU a30Ta, ¢ochopa W WX COCAUHEHUM (BO3MOXKHO HCITOJIb30BaHUE
BUJIEOMATEpUATIOB), oOpa3imaMu a30THBIX H  (OCHOPHBIX yAOOPEHHM, TOMydYeHHE,
coOupanue, pacrmo3HaBaHWE W W3y4YeHHWE CBOMCTB aMMHAaKa, MPOBEICHUE KAYECTBEHHBIX
peaknmii Ha WOH aMMOHUSA W (ochar-noH M HM3yYCHHE NPU3HAKOB WX MPOTEKAHWS,
B3aUMOJICHCTBUE KOHIIEHTPUPOBAHHOM a30THOM KHCJIOTHI € MEAbI0 (BO3MOKHO
UCIIOIb30BaHUE BHUJICOMATEPUANIOB), H3YUECHHE MOJENICH KPUCTAUIMYECKUX PEIIETOK
anmasa, rpadura, QyiepeHa, 03HAKOMIIEHHE C MPOIECCOM aJcopOIMU pacTBOPEHHBIX
BEILIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTUBOrasa, MojiydeHue, cooupaHue,
pacrio3HaBaHWE W M3Yy4YEHUE CBOMCTB YTJEKUCIOr0 rasa, IMPOBEJCHHUE KaueCTBEHHBIX
peakiuii Ha KapOOHAT W CHJIMKAT-MOHBl M H3yYCHHE TMPU3HAKOB HMX MPOTEKAHMUS,
O3HAKOMJIEHME  C  MOPOAYKIMEN  CWIMKAaTHOW  IPOMBIIUICHHOCTH,  PEUIEHUE
AKCIEPUMEHTAIIbHBIX 33]1a4 10 TeMe «BaxkHENIIMe HEMETAIIIbI U UX COSTUHEHUS.

MeTaJsibl 1 X COeIMHEHU S

OO0mrasi xapakTepucThKa XMMHYECKUX DJIEMEHTOB — METaUIOB Ha OCHOBAaHUM HX
nonoxenus B Ilepuomndeckon cucreme xumuueckux sieMeHToB [[. M. MenneneeBa u
ctpoeHusi aroMoB. CTpoeHue MeTauioB. Mertaiuinueckass CBSI3b M MeTaJUIMYecKas
KpUCTAJIIMYECKas]  pElIETKA. ODJEKTPOXMMHUYECKUUA PSAJ  HANPSOKEHU  METaJIOB.
du3nuecKue U XMMUYECKUe CBOMCTBA MeTaiuioB. O0mme crnocoObl MOJIyYEeHUs METAILIOB.
[Tonatre 0 KOppo3uM METAIIOB, OCHOBHBIE CMOCOOBI 3alUThl UX OT KOoppo3uu. CIiiaBbl
(cTanp, 4yryH, JIOpaTIOMUHUNA, OpOH3a) U UX IPUMEHEHHE B ObITY U IPOMBIIIIEHHOCTH.

[llenoynsie MeTayuibl: moJiokeHWe B llepuoandeckod cucTeMe XUMHUYECKHUX
anemenToB JI. M. Menneneesa, cTpoeHHE HX aTOMOB, HAaxXO0XICHHUE B IPUPOLIE.
duznyeckue U XUMHUUYECKHE CBOWCTBA (Ha mpumepe Hatpuss W kKaiaus). Okcuasl u
TUAPOKCUIBI HATpUS U Kanud. [[puMeHeHre MEeI0uYHbIX METAIOB U UX COCIMHEHUM.

[IlenoyHO3EMENBHBIE METAJIIBI MATHUWA W KaJbLIMK: NOJOXKEHUE B Ileprogunueckoi
cucreMme XxumMuieckux saeMeHnToB J[. 1. MenzeneeBa, CTpoeHUE UX aTOMOB, HAXOK/ICHHUE B
npuposie. Pu3nueckue M XHWMUYECKHME CBOMCTBA MarHusi W Kajblusd. Baxneimmue



COCAMHEHUs Kalblusg (OKCHA, THUAPOKCHUMI, cojii). JKECTKOCTh BOABI W CIOCOOBI €&
YCTpaHECHUS.

AuroMuHUMN: nojiokeHue B Ilepuoauueckoii cucteMe XuMudyeckux sneMeHToB 1. U.
MenpeneeBa, CTpOCHHE aToMa, HaxoXkAeHUE B mpupoje. Duzmdyeckue M XUMHUUYECKHE
CBOMCTBA aMFOMUHUS. AM(OTEpHBIC CBOMCTBA OKCH/IA M THIPOKCHIA aTFOMUHUS.

Keneszo: monoxenne B Ilepuomnueckon cucreMe XuMHUYECKHX sieMmeHToB [l. .
MenpeneeBa, CTpOCHHE aToMa, HaxokaeHUE B Mpupoje. DPusmdyeckue M XUMHUUYECKHE
cBoicTBa keneza. Oxkcuapl, ruapokcuasl u conu sxene3a (II) u xenesa (III), ux cocras,
CBOICTBA U NIOJIyYCHHUE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE ¢ 00pa3llaMu METaUIOB M CIUIaBOB, UX (DU3UUYECKUMU CBOMCTBaAMH,
U3YUYECHHUE  pPEe3yJIbTaTOB KOppO3uu METaJJIOB (BO3MOKHO HCTOJIb30BaHUE
BUJICOMATEPUAIIOB), OCOOEHHOCTEH B3aMMOJICHCTBUSI OKCHJA KaJblUsl U HATPHUS C BOJOMU
(BO3MOYKHO HCIIOJIb30BaHUE BHUICOMATEPHAIOB), UCCIIEIOBAHUE CBOWMCTB KECTKOWU BOJIBI,
mporiecca ropeHus Kejie3a B KUCIOpoie (BO3MOXKHO HCIOJb30BAaHUE BUIEOMATEPUAIIOB),
MIPU3HAKOB MPOTEKAHUS KAaYECTBEHHBIX PEAKIMA HAa MOHBI: MarHUs, KaJdblMs, aTIOMUHUS,
nunka, sxenesa (II) u xenesa (III), menu (II), HaGnrogeHue U oOMHMCAaHHWE MPOIIECCOB
OKpaIllMBaHMS TUIAMEHM WOHAMHU HATpPHsl, Kajdusd U KajablMs (BO3MOXKHO HMCIIOJb30BAHHUE
BHUJICOMATEPHUAIIOB), HCCIICIOBAaHUE aM(pOTEPHBIX CBOWCTB THIPOKCHJA AIIOMUHHS U
THIPOKCHUIA IIMHKA, PEIICHNE SKCIIEPUMEHTAIbHBIX 3a7a4 110 TeMe «BakHelIe MeTauibl
U UX COCIUHECHUS.

XuMuUS ¥ OKpY:Kaouias cpeaa

BemecTtBa w Marepuansl B IIOBCEAHEBHOW JKM3HM YeENOBEKa. be3omacHoe
UCIIOIb30BaHUE BEIIECTB M XUMHUYECKUX peakiui B ObiTy. IlepBas momomb mpu
XUMUYECKUX 0’KOTaX M OTPABIICHUSX.

XUMHUYECKOE 3arps3HEHHE OKpYyKawIled cpeabl (mpefenbHas —J0mycTUMAast
KoHIIeHTparusi Bemect, nanee — [IJIK). Ponp xuMum B pemieHUH SKOJIOTMYECKUX
poOJIeM.

Xumuueckuii IKcnepumenm:

u3ydyeHue oO0pasloB MaTepuaioB (CTEKJIO, CIUIaBBl METAJJIOB, IIOJIMMEPHBIC
MaTepualbl).

Mexcnpeomemmnie ceasu

Peanuzanust MeXNpeaMETHBIX CBS3€d MNpU M3YYEeHUM XuUMHUM B 9 Kiacce
OCYILIECTBIISIETCA YEPE3 UCIO0JIb30BAHHUE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MOHATHI, TaK U
MOHSTUM, SIBJISIOIINXCSI CUCTEMHBIMU JJISI OTJIETbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0uue ecTeCTBEHHO-HAYUYHbIE TIOHSTHSA: HAy4YHbIH (hakT, TUIIOTE3a, 3aKOH, TEOpUs,
aHajgu3, CHUHTE3, KiaccupuKaius, TIEePUOJUYHOCTh, HAOIIOJCHUE, HKCICPUMEHT,
MOJCIUPOBAaHUE, U3MEpPEHUE, MOJICNlb, SBJICHHE, MAPHUKOBBIM A(DPEeKT, TEXHOJIOTHS,
MaTepuaibl.

®usuKa: marepus, aToM, 3JIEKTPOH, NMPOTOH, HEWTPOH, WMOH, HYKJHWJ, HU30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJIA, JJEKTPUYECKUN 3apsji, MPOBOAHUKH, IOJYIPOBOJIHUKH,
JTUAJICKTPUKHU, (POTOIJIEMEHT, BEIIECTBO, TE0, 00BEM, arperaTHOe COCTOSHHE BEIIECTBA,



ra3, pacTBOp, pacTBOPUMOCTb, KpHUCTANIMYECKass peEmETKa, CIUIaBbl, (QPU3NYECKHE
BEJIMYMHBI, EJAWHMIIBI U3MEpPEHHUS, KOCMUYECKOE NPOCTPAHCTBO, IIJIAHEThI, 3BE3IBI,
Connue.

buonorusi:  ¢dotocunres, apixaHue, Ouochepa, dSKocHCTEeMa, MHUHEpAIbHbBIC
yA00pEHHs, MUKPODJIEMEHTBI, MAKPOIJIEMEHThI, TUTATEIHHBIC BEIIECTBA.

I'eorpadusi: armocdepa, tumpocdepa, MUHEpANbI, TOPHBIE MOPOJBI, TOJIE3HBIC
MCKOIIaeMbIE, TOTIIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 XUMHUHU
HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIC pEe3yJIbTaThl OCBOCHHS IPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUS
JOCTUTAIOTCSI B XOJle OOyYeHHMs] XUMUU B €IUHCTBE Y4eOHOW M BOCIUTATEIHHOU
NESTEILHOCTH B COOTBETCTBUU C TPAJAMIIMOHHBIMU POCCUUCKUMH COLMOKYJIbTYPHBIMHU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMHU
MOBEJCHUS U CIIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COIMATH3AIUN
oOyJarommxcs.

JIM9HOCTHBIE PE3yNIbTAThl OTPAXKAIOT TOTOBHOCTh O0YYAIOIINXCA PYKOBOJACTBOBATHCS
CUCTEMOM MO3UTHUBHBIX IIEHHOCTHBIX OPUECHTAIMHA M PACIIUPEHUE OMBITA JACSITSILHOCTH Ha
€€ OCHOBE, B TOM YMCJIC B YaCTH:

1) naTpUOTMYECKOr0 BOCIIMTAHMS:

IIEHHOCTHOTO OTHOIICHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U
HAyYHOMY HACIICUIO, TTOHMMAHUS 3HaUYCHUS XMMUYCCKON HAYKH B )KU3HU COBPEMEHHOTO
oOmiecTa, CHOCOOHOCTH  BIAAETh JIOCTOBEpHOM MHGpOpMaIMel o0 MepeaoBbIX
JTOCTIKCHUSX U OTKPBITHUSX MHPOBON M OTCUYECTBEHHOM XWUMHUH, 3aWHTEPECOBAHHOCTH B
HAy4YHBIX 3HAHUAX 00 YCTPOICTBE MUpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUSA:

MPEICTAaBICHUS O COLMAIBHBIX HOPMaX W MpaBUJIaX MEXJIMYHOCTHBIX OTHOIICHUHN B
KOJUIGKTUBE, KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  OOINECTBEHHO  IOJIE3HOM,
y4eOHOUCCIIeI0BATEILCKOM, TBOPUECKOM M JAPYTHX BHJIAX JESATEIHHOCTH, TOTOBHOCTU K
Pa3HOO0Opa3HOW COBMECTHOM NEATEILHOCTH MPHU BBHIMOJHEHUU YUEOHBIX, TO3HABATEIHHBIX
3a/1ay, BBIMOJHEHUN XHMHYECKUX OKCIEPUMEHTOB, CO3JaHUW Y4YEOHBIX IMPOEKTOB,
CTpEMJICHUS K B3aUMOIOHMMAHUIO W B3aMMOIIOMOIIM B Mpolecce IToM ydeOHOU
NeSITETHHOCTH, TOTOBHOCTH OIICHMBATh CBOE MOBEICHUE U MOCTYIKU CBOMX TOBAPHIIEH C
MO3WIIMA HPABCTBCHHBIX M TMPABOBBIX HOPM C YYETOM OCO3HAHUS TIOCICICTBUN
MIOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

MHUPOBO33PEHYCCKHAE TMPEJACTABICHUS O BEIIECTBE W XUMHUYCCKOH pCaKINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH M COCTABIIAIONINE OCHOBY JJIsi
NOHUMAaHUSl CYIIHOCTM HAyYHOM KapTUHBI MHpA, TPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPObI, B3aUMOCBS35X YEJIOBEKA C MPUPOJAHON CpPEIoi, O
POJIM XMMUU B TTO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO03HABATENLHBIE MOTHBBI, HAIIPABJICHHBIC HA MOJYyYE€HUE HOBBIX 3HAHUUN MO XWMHUH,
HEOOXOMUMBIE NIl OOBSICHEHUSI HAOII0/IaeMbIX MPOIIECCOB U SBICHUMN, MMO3HABATEIHHOM,
UH(OPMAITMOHHONW M YUTATEIIbCKOW KYJIbTYPhI, B TOM YHCIIE HABBIKOB CAMOCTOSITEIHBHON
paboThHI ¢ YYEeOHBIMU TEKCTaMH, CIIPABOYHON JIUTEPATYPOU, HTOCTYHMHBIMH TEXHHUUYESCKUMHU
cpencTBaMu HHGOPMAITMOHHBIX TEXHOJIOTHIA,

MHTEpeC K 00YUEHHIO U TIO3HAHUIO, JIIOO03HATEIBHOCTh, TOTOBHOCTh M CIIOCOOHOCTD
K caM000pa30BaHMIO, TPOSKTHOW M HCCIEAOBATEIILCKOW NEATEIbHOCTH, K OCO3HAHHOMY
BBIOOPY HAINPaBJIEHHOCTH M YPOBHS OOYYCHHS B JaJIbHCHUIIIEM;



4) popMUPOBAHUSA KYJIbTYPbI 3I0POBb:

OCO3HaHWE LIEHHOCTU >KWU3HHU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3J0POBBIO,
YCTAaHOBKM Ha 3JI0POBBIA 00pa3 >KWU3HHU, OCO3HAHHUE IMOCIEICTBUA U HENPUSATHE BPEIHBIX
npuBbIUEK  (YMOTpeOJEHUsT  aaKorojsi, HApPKOTHUKOB, KYpeHHUs), HE0OXOJAUMOCTH
coOJI0/IeHs MpaBUil 6€30MaCHOCTH MPU 0OpAIEHUH C XUMHUUECKUMU BEIIECTBAMU B OBITY
Y PEAUTbHOU )XKU3HU;

5) Tpy10BOro BOCIMTAHMS:

UHTEpEC K MPaKTHUYECKOMY H3YYEHHIO Tpodeccuii U Tpyda pazIudyHOro poja,
yBOXEHHUE K TPyAy MU pe3yJbTaTaM TPYAOBOH [EATEIHHOCTH, B TOM YHCIE Ha OCHOBE
NPUMEHEHUSI TPEIMETHBIX 3HAHWUW 1O XWMHH, OCO3HAHHBIA BBHIOOp WHIWBUIYATBHOU
TPAeKTOPUH TPOAODKEHHUS OO0pa3oBaHMS C yYE€TOM JIMYHOCTHBIX HMHTEPECOB U
CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEW, YCHEIIHOU
npo(eCCUOHATFHONW NIeATETHbHOCTH W Pa3BUTHS HEOOXOIWMBIX YMEHHH, TOTOBHOCTH
aJanTUPOBaThCs B MPodecCHuOHANIBHOU Cpee;

6) 3K0JI0rH4ecKOro BOCIIMTAHUSA:

HKOJIOTHYECKHU 1IeTIecO00pa3Hoe OTHOUIEHUE K MPUPOJIe KaK MCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHHUS, MOHMMAHME LIEHHOCTH 3J0POBOrO M OE€30MacHOro
oOpaza JKW3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (U3HUYECKOMY U
ICUXUYECKOMY 3/I0pOBbIO, OCO3HaHHE IIEHHOCTH COOIIOACHUS TMpaBui O€30MacHOro
MOBEACHUS MpU PabOTe C BEIIECTBAMH, & TAKXKE B CUTYAIHUSIX, YTPOKAIOMIUX 370POBBIO U
JKU3HHU JIOEH;

CIIOCOOHOCTH TIPUMEHSThH 3HAHUS, MTOJTyJaeMble TIPU U3YyUYCHUU XUMHH, I PEIICHUS
3a1a4, CBS3aHHBIX C OKPYXAKWIEW NPUPOJHOM CpENOW, Uil TOBBIIIEHUS YPOBHSA
AKOJIOTMYECKOHN KYyJIbTYpbl, OCO3HAHUS TTI00aThHOTO XapaKTepa HKOJIOTHUYECKUX MPodIeM
U TIyTE€H WX PEIICHUS IMOCPEACTBOM METOIOB XUMHH, SKOJIOTHYECKOTO MBIIIICHUS, YMEHUS
PYKOBOJICTBOBATHCS UM B TT03HABATEIILHON, KOMMYHUKATHBHON U COIIMAIBHON TTPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B cocraBe MeTanpeIMEeTHBIX pe3yJIbTaTOB BBIICIAIOT 3HAYUMBIE 1711 (hOPMUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAY4YHbIEC MOHATHUS (3aKOH, TEOPHs, MPUHIIUI, TUIOTE3a, (HaKT,
CHUCTEMa, TPOIECC, IKCIEPUMEHT U JPYroe.), KOTOpble HUCIOIb3YIOTCS B €CTECTBEHHO-
HAay4YHBIX Y4YEOHBIX MpeJAMETaX U IO3BOJIIIOT HAa OCHOBE 3HAHUM U3 ITHX IPEAMETOB
dbopMupoBaTh MPEACTABICHUE O IEJIOCTHOW HAyYHOW KapTHHE MHUpPa, U YHUBEPCAIbHBIC
y4ueOHbIC JEUCTBUSA (IMO3HABATENIbHbIE, KOMMYHUKATHBHBIC, PETYyJIATHUBHBIC), KOTOpPHIC
obecrieunBalOT (HOPMUPOBAHKE TOTOBHOCTH K CAMOCTOSITEIBHOMY IUIAHUPOBAHUIO U
OCYIIIECTBIICHUIO YU4eOHOM AeATEILHOCTH.

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiicTBUS

ba3oBble JJornyecKkue 1eMCTBUA:

YMEHHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI TMPU OCBOCHUU 3HAHUIA:
pacKpbIBaTh CMBICT XUMHUYECKUX TMOHSATUN (BBIACIATh WX XapaKTepHbIE MPU3HAKH,
yCTaHABJIMBAaTh B3aUMOCBS3b C JAPYTUMU TOHSATUSIMHU), MCIOJBb30BATh TMOHATHUS IS
OOBSICHEHUST OTJEIbHBIX (PAKTOB U SBJICHUMN, BHIOMPATh OCHOBAaHUS U KPUTEPUM IS
KIaccupUKalMd XMMHUYECKHUX BEIIECTB W XHMHUYECKHUX pEakKiui, yCTaHaBJIUBaTh



IPUYUHHO-CIIE/ICTBEHHBIE CBA3M MEXKIY OOBEKTaMU H3YyYEHHUs, CTPOUTb JIOTUYECKHUE
paccyxaeHus (MHAYKTUBHBIE, JEAYKTUBHBIC, 110 AaHAJIOTWHU), JeJlaTh BBIBOJBI U
3aKJITH0YCHUS;

YyMEHUE IIPUMEHATH B  IpOLECCEe TMO3HaHUS MOHATHA  (IPEIMETHbIE U
METAINpPEeIMETHBIE), CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIM, HCIHOJIb3YEMbIE B XHUMHH,
npeoO0pa3oBbIBaTh IIMPOKO NPHUMEHSIEMBIE B XUMHUU MOJEIBHBIE MPEICTABICHUS —
XUMHUYECKUN 3HAK (CUMBOJ 3JIEMEHTa), XUMHUYEeCcKas (opMysia U ypaBHEHHE XUMHUECKON
peaKiuu — MpH PEUICHUH y4eOHO-TO3HABaTEeNbHBIX 33/1a4, ¢ Y4€TOM ATHX MOJEIbHBIX
OPEICTAaBICHUN BBISBIATh M XAPAKTEPU30BaTh CYIIECTBEHHBIE NPHU3HAKH H3Y4YaeMBbIX
OOBEKTOB — XMMHUYECKHX BEIIECTB W XHUMHUYECKHX pPEAKUUH, BBIABIATH OOIIHE
3aKOHOMEPHOCTH, TNPUYMHHO-CIEJACTBEHHBIE CBS3M M MPOTHUBOPEUYUS B H3y4aeMBbIX
npoleccax v sIBJICHUSX.

Bba3oBble uccienoBarenbcKne 1eiicTBUS:

YMEHUE HUCIOJIb30BATh ITOCTABICHHBIE BOIPOCHI B KAYE€CTBE MHCTPYMEHTA ITO3HAHUS,
a TaKkXe B KaueCTBE OCHOBBI JUIsl (POPMUPOBAHHUS TMIOTE3BI 110 MPOBEPKE MPABUIBHOCTH
BBICKa3bIBAEMBIX CYKJCHUN;

OpuoOpeTeHre OmbITa MO IJAHUPOBAHUIO, OpraHU3alMd U  [POBEICHUIO
YUEHHYECKUX IKCIIEPUMEHTOB, YMEHUE HAO001aTh 3a XOJA0M IpoLecca, CaMOCTOSATEIbHO
IPOrHO3UPOBATh €ro pe3yibTar, GopMyJIHpPOBaTh 000OIEHUS U BBIBOJIBI [0 PE3yJIbTaTaM
IIPOBEIEHHOIO OMBITA, UCCIIETOBAHMS, COCTABIATh OTUET O MPOJAEIAHHON padoTe.

Pabora ¢ uHpopmanmei:

YMEHUE BBIOMpPATh, aHAIU3UPOBATh U MHTEPIPETUPOBATH MH(OPMAIIUIO PA3IMYHBIX
BUIOB M (HOpPM TMpEACTABICHUS, MOIYyYaEMYyK M3 pa3HbIX MCTOYHUKOB (HAY4YHO-
NOMmyJsipHasl JIMTEpaTypa XUMHUYECKOTO COJEpXkaHUs, CIPABOYHBIE MOCOOMS, pPecypcChl
WNHuTtepHeTa), KpUTUUECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMALIUIO;

yMEHUE TPUMEHSTh pa3IMYHble METOJbl M 3alpochl MpPU TIOMCKE U OTOOpe
UH(POpPMAIIMU U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOIUMBIX AJIsl BBIIOJIHEHUS Y4EOHBIX U
[O3HABATENbHBIX 3a/ad OINpEAENEHHOr0 THIA, IPUOOpETEHUE OmbiTa B 00JACTH
UCIOJIb30BaHUsI ”HPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH, OBJIaIeHUE KYJIbTypOr
aKTUBHOTO MCHOJIb30BAaHUS PA3IMYHBIX MMOMCKOBBIX CHUCTEM, CAaMOCTOSTEIbHO BbIOMPAThH
ONTUMAJbHYIO (QOpMy IMpeAcTaBiIeHUs HHPOPMAUU M WUIIOCTPUPOBATh peEIIaeMble
3aJayd HECJOXHBIMH CXEMaMHM, AuarpaMmamu, Ipyrumu (opmamu rpadukd u HUX
KOMOMHAIUSIMU,

YMEHUE HCIIONb30BaTh U aHAIU3UPOBATh B IpOLECCe YUEOHON M UCCIIEI0BATEIbCKOM
NEeATENbHOCTH HH(POPMALIMIO O BIMSHUU HPOMBIIUIEHHOCTH, CEIbCKOIO XO35AHCTBA H
TpPaHCIOPTa Ha COCTOSIHUE OKPY’KAIOIIEH MPUPOIHOM CpeIbl.

KoMMyHuKaTHBHBIC YHHBEpPCaAJIbHbIC Y4eOHbIE 1eHCTBHS:

yMEHUS 3a/laBaTh BOMNPOCHI (B XOA€ AMAora U (Wu) AMCKYCCHM) IO CYIIECTBY
oOcyxmaeMoil TeMbl, (OPMYJIHPOBATh CBOM MPEIJIOKEHUS OTHOCHTEIHbHO BBIMOJHEHUS
IIPEJIOKEHHOM 3a/1a4H;

YMEHUS NPEACTABIATh MOJYYEHHBIE PE3yJIbTaThl MO3HABATEIBHOW JIEATEIBHOCTH B
YCTHBIX M TNHMCBbMEHHBIX TEKCTaX; JEJNaTh IPE3CHTALMIO PpPE3YyJIbTaTOB BBIIIOJIHEHHUS



XUMHMUYECKOIO 3KcrepuMeHTa (1abopaTOpHOro ombiTa, J1adopaTopHOl paboTHl 1O
UCCIIEJOBAHUIO CBOMCTB BELIECTB, yUEOHOI0 MPOEKTA);

YMEHMsI  y4yeOHOro  COTpPYJHMYECTBA CO  CBEpCTHUKaMU B  COBMECTHOMU
[IO3HABATEJIBHOM M HCCIEJOBATEIbCKOM NEATEIBHOCTH NPHU PEIICHUM BO3HUKAIOIIMX
npo0ieM Ha OCHOBE y4€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS MO3UIMI (00CYXKIEHUS,
OOMEH MHEHMSIMH, «MO3TOBBIE IUTYpPMbD», KOOPAHWHAIMS COBMECTHBIX JIEWCTBUH,
oTpe/ieNieHue KPUTEPHEB MO OLIEHKE KaueCTBa BHIMOJIHEHHON pabOThI U JpyTHeE).

PeryisiTuBHBIE YHMBeEpCAaJbHbIe Y4eOHbIe NeHCTBHA:

YMEHUE CaMOCTOATEIBHO  ONpEAENATh LEedu  JCSATENbHOCTH, IUIaHUPOBATH,
OCYLIECTBJISAITh, KOHTPOJMPOBaTh U MpPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesTeNbHOCTh, BBIOMpPAaTh Haubosiee 3(P(PEeKTUBHBIE CHOCOOBI PEIICHHS YYEOHBIX H
NO3HABATENbHBIX  3a/a4, CaMOCTOATEIbHO  COCTaBJIATb  WJIUM  KOPPEKTHUPOBATH
IPEJIOKEHHBIM AJITOPUTM JEUCTBUM IIPU BBINIOJHEHUU 3aJaHUU C YYETOM IMOJIYYECHUS
HOBBIX 3HaHUN 00 uH3y4yaeMbIX OOBEKTaX — BEIIECTBAX U pEAKUUAX, OLECHUBATh
COOTBETCTBUE IIOJIy4YEHHOI'O pE3yJIbTaTa 3asBJICHHOM LEIW, YMEHHE HCIOJIb30BaTh H
aHAIM3UPOBATh KOHTEKCTBHI, IPEUIAracMbl€ B YCIOBUU 33IaHUN.

IMPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mpeameTHBIX pe3yJbTaTOB MO OCBOCHHMIO 00S3aTE€IBHOTO COJIEpPIKAHMUS,
YCTAHOBJICHHOT'O JaHHOW ¢enepaabHON paboueil mporpaMMoM, BBIJICSIOT: OCBOCHHBIC
00yJaromMMHUCs Hay4HbIC 3HAHHS, YMEHHUS W CHOCOOBI JeHCTBUH, crienudpuyecKkue s
npeaAMETHON 00acT «XUMUS», BUIBI JEATCIBHOCTH 110 IMOJYYCHUIO HOBOT'O 3HAHUS, €T0
WHTEPIIPETAllUK, MPEOOPA30BAHUI0 U TMPHUMEHEHUIO B PA3IMYHBIX Y4YE€OHBIX M HOBBIX
CUTYalHSX.

K konmy oOydenuss B 8 KJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIINXCS YMEHUN:

e PpAacKpbIBaTh CMBICII OCHOBHBIX XWMHWYECKUX TMOHSATHM: aToOM, MOJIEKYJA,
XMMHUYECKUN JJIEMEHT, TMPOCTOE BEIIECTBO, CJI0XKHOE BEIIECTBO, CMEChH
(omHOpPOHAsT W HEOJHOPOJIHAs), BAJICHTHOCTh, OTHOCUTENIbHAs AaTOMHas |
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAsI Macca, MaccoBas
JIOJISI XUMHYECKOTO AJIEMEHTa B COSJIMHEHUH, MOJISIPHBIN 00BEM, OKCHJI, KUCIIOTA,
OCHOBaHHUE, COJIb, AJIEKTPOOTPULIATEIBLHOCTh, CTENEHb OKHCICHUS, XUMHUYECKas
peakius, KiaccupuKaius peakiuii: peakiiuu COeAMHEHUS, PEaKIIMU Pa3JIOKEHHUSI,
peaKIuy 3aMeleHus, peakiuu oOMeHa, DK30- U DHJOTEPMUUYECKHE PEaKIIHH,
TerIoBol 3G (eKT peakmuu, SAPO aToMma, ICKTPOHHBIM CIIOH aToma, aTOMHAas
opOuTanb, paauyc aroMa, XUMHYECKas CBS3b, IMOJSApHAs W HEMoJspHas
KOBAJICHTHAs CBSI3b, MIOHHAS CBSA3b, HOH, KATUOH, aHUOH, PACTBOP, MAacCOBAst JOJIS
BelllecTBa (MPOILICHTHAS KOHIIEHTPAIIUs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XMMHWYECKHX MOHSITUA U NPUMEHSTH
3TH MOHATHS IPU ONMCAHUY BEUIECTB U UX MTPEBPAILCHUI;

e HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY ISl COCTaBJICHUS (POpMysa BEHIECTB U
YPaBHEHUM XUMUYECKUX PEAKLINM;



ONpeENATh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX, CTENIEHb
OKHUCJICHUSI DJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, MPUHAMJICKHOCTh BEIIECTB K
onpenenéHHOMY KJacCy COeAMHEHUuM mo (GopmyiiaM, BUJ XUMUYECKOW CBS3HU
(KOBaJIEHTHAsI U MOHHAs1) B HEOPTaHUYECKUX COECUHEHHUSIX;

packpeiBath  cmbicn  [lepmoamueckoro  3axkona JI. WM. Menzaeneena:
JNEMOHCTPUPOBaTh  NOHMMAaHUE  MEPUOAMYECKOM  3aBUCHMOCTHM  CBOICTB
XUMHUYECKUX 3JIEMEHTOB OT MX NoJioxkeHus B [lepuoanueckoil cucreme, 3aKOHOB
COXpPAHEHUsI MAacChl BEILECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJIIPHOTO
y4eHUs, 3aKOHa ABOTraIpo;

ONMKCHIBATh W XapakTepu3oBaTh TaOMuMuHyro (opmy lleproguyeckoil crucTeMbl
XUMUYECKUX 3JIEMEHTOB: pa3inyaTh MOHATHS «IJIaBHAs noArpymnmna (A-rpynmna)» u
«moboyHass noarpynna (b-rpynmna)», mansie U OOJbIIME MEPHUOJIBI, COOTHOCUTH
o00o3HaueHus, KOTopele wuMeroTcs B Tabmuue «llepuonuueckas cucrema
xuMuueckux anemeHToB [[. M. MeHneneeBa» C YHMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apAll siapa, o0Iiee YMcio
AJIEKTPOHOB U paclpeieIeHUE UX IO DJIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMHUYECKHME DJIEMEHTH, HEOpPraHMYEeCKHUE BEIIECTBa,
XUMUYECKHE peakiuu (10 YKCIy U COCTAaBYy YYacCTBYIONIUX B PEaKIIMU BEIIECTB,
1o TertoBoMy 3 dexry);

XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHYECKHE CBOWCTBAa  BEILECTB
pa3IMYHBIX KJIACCOB, MOATBEPKAasl ONHCAHUE MPUMEPAMH MOJIEKYJIAPHBIX
YPaBHEHHU COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IPOrHO3UPOBAaTh CBOWMCTBA BELIECTB B 3aBUCHUMOCTM OT HMX KayeCTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHHS XUMHUYECKHMX MPEBPAILICHUA B Pa3TUUYHBIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO Macchl BEUIECTB,
MacCOBYIO JIOJII0 XMMHUYECKOTO 3jeMeHTa Mo (opMysie COeAUHEHHS, MAaCCOBYIO
JIOJIF0 BELIECTBA B PAaCTBOPE, NMPOBOJAUTH PACUYETHI MO YPABHEHUID XMMHUYECKOU

peaKIny;
IPUMECHSITh OCHOBHBIC OIEpAllMM MBICIUTEIBHOW JEATCIbHOCTH — aHalu3 |
CHHTE3, CpaBHEHHE, 0000IICHHE, CHCTEMATHU3aIINI0, KIAaCCU(PUKAINIO, BBHISBICHUE
NPUIUHHO-CIICJICTBEHHBIX CBS3¢M — I H3YyYCHHS CBOWMCTB BEIIECTB U

XUMHUYECKUX PEaKIMi, eCTECTBEHHO-HAYYHbIE METO/Ibl MO3HAHUS — HAOIIOJCHHE,
U3MEpEHUE, MOACIUPOBAHUE, IKCIIEPUMEHT (PEaAJIbHBIM U MBICIICHHBIN );
CleIoBaTh IMpaBUjaM IOJIb30BAHUS XUMHUYECKOM MOCYAOod U JaOOpaTOPHBIM
000pyI0BaHUEM, a TAK)Ke MPaBUIIaM OOpallleHHs] C BEIECTBAMHU B COOTBETCTBUU C
UHCTPYKIUSMUA TIO BBIOJTHEHUIO Ja0OpaTOPHBIX XHUMHUYECKUX OIBITOB 110
MOJIYYEHUI0 M COOMpPaHUI0 Ta3000pa3HbIX BEIIECTB (BOAOpPOAA U KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MacCOBOM J0JIEM PacTBOPEHHOIO
BEIIECTBA, I[UJJAHUPOBATh M MPOBOJUTH XUMHUYECKHE OKCHEPUMEHTHI I10
pacno3HaBaHUIO PACTBOPOB IIEJIOYEH W KHUCJIOT C TIOMOIIBIO HWHAMKATOPOB
(;makmyc, dheHondTarenH, METUIOPAHXK U IPYTHe).



K koniy oOydenuss B 9 KJjacce mpeaMeTHblE pe3yibTaTbl Ha 0a30BOM YpOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBIC] OCHOBHBIX XHUMHWYECKUX TMOHSATUN: XUMHYECKUW D3JIEMEHT,
aToOM, MOJIEKYyJa, UOH, KaTUOH, AaHUOH, MPOCTOE BEIECTBO, CII0XKHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHCICHHS, XHMHUYECKas
peakimsi, XUMHUYECKasi CBS3b, TEIUIOBOW 3(PPEKT peaxkiuu, MOJb, MOJSPHBINA
00BEM,  pPACTBOp,  DJIEKTPOJIMTHI,  HEDJIEKTPOJMTHI,  DJIEKTPOJIMTHYECKAsS
JUCCOLIMAINS, PEaKIIM HOHHOTO OOMEHa, KaTaJln3aTop, XUMHUUYECKOE PaBHOBECHE,
oOpaTumMble U HeoOpaTUMBbIE pPEAKUUH, OKHUCIHUTEIbHO-BOCCTAHOBUTEIIbHbBIE
peaKuuy, OKHCIUTENb, BOCCTAHOBUTENb, OKHCIECHWE W  BOCCTAHOBIICHME,
ajuloTponus, aM(pOTEepHOCTb, XUMHUYECKas CBA3b (KOBaJEHTHas, WOHHa,
METa/NInYecKas), KpHUCTAJUIMYecKasi pel€rka, KOppo3us METAJJIOB, CIUIABBI,
CKOPOCTh XMMHUYECKOW pEeaKIMu, MpeaesbHo aomyctuMas koHmeHtpanus [TJIK
BEILIECTBA;

WJUIFOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TOHATUNA U TMPUMEHSTH
9TU MOHATHS TIPU ONKMCAHUU BEILIECTB U UX NPEBPAIICHU;

UCIIOJIb30BaTh XUMHUYECKYIO CHMBOJIMKY Ul COCTaBJI€HUS (POPMYJ BEIIECTB U
YPAaBHEHUN XUMUUYECKUX PEAKLINM;

ONpENENATh BaJE€HTHOCTb M CTENEHb OKHUCICHHS XHMHUYECKHX 3JIEMEHTOB B
COCAMHEHNAX PA3JIUYHOTO COCTABA, MPUHAJICKHOCTD BEIIECTB K ONPEACIEHHOMY
KJIACCy COEOUMHEHUH 1o QopMynaMm, BHUJ XHUMHYECKOW CBsI3U (KOBaJEHTHaf,
WOHHAs, METAJUIMYECKas) B HEOPraHMYECKUX COEJUHEHUSX, 3aps] HOHA 110
XUMUYECKON (opMyIie, XapakTep Cpellbl B BOJHBIX pacTBOpaX HEOPraHUYECKHX
COCMHEHUN, TUIl KPUCTATUIMYECKON PEIIETKH KOHKPETHOI'O BEIIECTBA;
packpeiBaTh cMmbica llepuoamueckoro 3akona J[. WM. MennaeneeBa wu
JEMOHCTPUPOBATh €ro MOHWMAHME: ONMMCHIBATh M XAPAKTEPU30BaTh TAOIUYHYIO
dbopmy Ilepuonnueckoid CUCTEMbl XMMHYECKUX DJIEMEHTOB: pazinyaTh MOHSITHUS
«rnaBHas noArpynmna (A-rpymnma)» u «mnobdouHas noarpyimmna (b-rpymnmna)y, manbie
U OONbIIME TEPHUOJbI, COOTHOCUTh OOO3HAYEHUS, KOTOpPbIE UMEIOTCS B
NEPUOJNYECKON TabNuIle, C YHCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsii sijapa, oOllee 4YHCIO 3JIEKTPOHOB U
pacnpe/iesieHre UX MO0 3JIEKTPOHHBIM CJI0SIM), OOBSICHATH O0IIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COEIMHEHMI B Mpeaesiax MajblX IEPUOIOB
Y TJIABHBIX MOJTPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIaCCU(UIMPOBATh  XUMHUYECKUE DIIEMEHTbl, HEOpPraHMYEeCKHME BELIECTBA,
XUMUYECKUE peakiuu (10 YKCIy U COCTaBy YYacTBYIOLUIUMX B PEaKIMU BEIECTB,
no TEemIoBOMY 3((eKTy, MO0 U3MEHEHHIO CTENEeHEW OKHUCIECHHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATH) OOIIKME U clienU(PUUEeCKue XUMUYECKHUE CBOMCTBA
IPOCTBIX W  CJIOXHBIX BELIECTB, IOATBEpPXKIAas OIKCAHUE MpUMEPAMU
MOJIEKYJISIPHBIX U HOHHBIX YPaBHEHUN COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;
COCTaBIIATh YPAaBHEHUS JJIEKTPOJUTHYECKON AUCCOIMALMUA KHUCIOT, LIEIOYeHd U
cojiel, TMOJNHBIE M COKpalIEHHbIE YpaBHEHHUs peakuuid HOHHOro OOMeEHa,



ypaBHEHUS! peaKIui, MOATBEPXKIAIOIINX CYIIECTBOBAHUE T'€HETHUYECKOW CBSI3U
MEXIy BEIIECTBAMH PA3JIMYHBIX KJIACCOB;

pacKpbIBaTh CYIIIHOCTh OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX peakiuii
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajaHCca 3THX PEaKIuii;
POTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HUX CTPOCHUS,
BO3MOXHOCTH MPOTEKAHUS XUMUYECKUX TIPEBPAIICHUN B PA3TUYHBIX yCIOBUSAX;
BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO W MOJIPHYIO MAacChl BEIIECTB,
MAacCCOBYIO JIOJIFO XMMHYECKOTO dJeMeHTa Mo (OpMyJie COSAMHECHHS, MACCOBYIO
JIOJII0 BEIIECTBA B PACTBOPE, MPOBOAWTH PACUETHI MO YPaBHEHUIO XUMHUYECKOU
peakum;

coOI0IaTh TIpaBWJIa TIOJB30BAHUS XWMHUYECKOW TOCYAOW M Ja0OpaTOPHBIM
o0opyaoBaHUEM, a Tak)Ke MpaBujia OOpalIeHHs C BEIICCTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMH TI0 BBITTOJTHCHHUIO J1a0OPATOPHBIX XHUMHYECKHUX OIBITOB  I10
MOJIYYEHUI0 M COOMpPAaHMIO Ta3000pa3HbIX BEIIECTB (aMMHMAKa M YTJIEKHCIOTO
rasa);

POBOJUTH PEAKIMK, TOATBEPKIAIONIME KAaYeCTBEHHBIM COCTAaB pa3IUYHBIX
BEIIECTB: PACO3HABAThH OMBITHBIM IyTEM XJIOPUJI-, OPOMHUI-, HOTUI-, KapOOHAT-,
docdar-, cunukar-, cyiabhar-, TUAPOKCHI-UOHBI, KaTUOHBI aMMOHHUS U HOHBI
U3YYEHHBIX METAJIJIOB, MIPUCYTCTBYIOIINE B BOJHBIX PAacTBOpPaX HEOPTaHUYECKUX
BEIIECTB;

MPUMEHSTh OCHOBHBIE OIEpAIliU MBICTUTEIHHOU JCATEIHPHOCTH — aHaIu3 |
CHUHTE3, CpaBHEHUE, OOOOIIEeHHEe, CUCTEMATH3allMi0, BBISIBICHHE MPUUYUHHO-
CIICICTBCHHBIX CBS3EH — JJIs U3yUEHHUS CBOMCTB BEIIECTB U XUMUICCKUX PEAKITUH,
CCTCCTBEHHO-HAYYHBIC  METOJbI TO3HAHWUS — HAONIOACHWE, W3MEpEeHue,
MOJEUPOBAHUE, IKCTICPUMEHT (PEaJIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Ne KoJsinuecTBO 4yacoB
o/ HanmeHnoBaHue pa3jieiioB U TeM Kontpossusie | Mpaktiyeckue JIeKTPOHHBIE (HH(PPOBHIE)
y | MPOTPaMMBbI Bcero paboTEI paboTEI o0pa3oBaTebHbIE PeCypChl
Pasznea 1. [lepBoHayajibHble XHMHYECKHE TOHATHS
XuMust — BakHast 00J1acTh
1.1 | ecrecTBO3HAHUS U MPAKTUYECKOM 5 2 bubnmoreka LIOK https://m.edsoo.ru/7f41837¢
JISATESILHOCTH YeJIOBEKA
1.2 | BemecTBa 1 XUMUYECKHE PEAKIIUH 15 1 bu6nmoreka LIOK https://m.edsoo.ru/7f41837¢
HTroro no pazneny 20
Pa3nen 2. BaxkHeiilne npeacTaBuTe] M HEOPraHMUYECKHX BelleCTB
2.1 | Boznyx. Kucnopoa. [Torsitue 06 okcugax 6 bu6nmoreka IIOK https://m.edsoo.ru/7f41837¢
2.2 | Bogopoa.lloHsaTHe 0 KUCTOTaX M COJIAX 8 | bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
2.3 | Boga. PactBopsl. IToHsiTHe 00 OCHOBaHUAX 5 1 1 bubmuoreka LIOK https://m.edsoo.ru/7f41837¢
2.4 COOC;[(;;HeiiI;HaCCH HEOPTAHITHECKHX 11 1 1 bubmuoteka [{OK https://m.edsoo.ru/7f41837¢
Htoro no pazaeny 30

Paznen 3. llepunoanueckuii 3axon u [lepuoauyeckas cucreMa xumuiecknx iementon /1. U.

Xumuuyeckasi cBsi3b. OKHCINTEILHO-BOCCTAHOBHTEJIbHBIE PCAKIHUHA

Menaeneena. CTpoelme aTOMOB.

[Tepnonnueckuii 3akoH u [lepnoanueckas

3.1 | cucrema xumMmu4eckux 3mementon [1. U. 7 bubmuoteka L{OK https://m.edsoo.ru/7f41837¢
Menaeneea. CTpoeHue aroma

3.2 XHUMUIECKA CBA3. OKHCIMTENLHO- 8 1 bubmuoreka [{OK https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEJIbHBIC PEAKIIHU

Hroro no pazueny 15 bubmuoreka LIOK https://m.edsoo.ru/7f41837c

PesepBHOE Bpemst 3 bubnuoreka LIOK https://m.edsoo.ru/7f41837c

OBIIEE KOJIMYECTBO YACOB I10 63 4 5

I[MTPOT'PAMME
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9 KVIACC

KoaunuyecTBo yacoB

Jl:;') HaumeHoBaHue pa3/iesioB U TeM Koutponsnbie | Mpakruyeckue duekTpoHHbIE (LM pPOBbLIE)

y | MPOTPaMMBbI Bcero paboTEI T o0pa3oBaTe/ibHbIE PeCypPChI

Pa3nea 1. BemecTBo H XMMHYECKHE PeaKIIUU

1.1 ifg;f;‘:{“;afﬂg?fgjgf; ;Ig;‘gfa 5 1 Bu6miorexa [IOK https:/m.edsoo.ru/741a636

1.2 OCHOBHVHe 3AKOHOMEPHOCTH XHMHIHCCKHX 4 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
peakIun

13 | N immtocesue peakant s pacroopan 8 ! ! Bumuorexa LIOK hitps/fm.edson.ru/7i41a36

Htoro no pazaeny 17

Paznen 2. HemeTasliibl M MX COeIMHEHMSI

2.1 giﬁgg;js %ﬁ?ﬁgﬁ;ﬁ;?ﬁgigﬁfﬁ 4 1 bubmuoreka I{OK https://m.edsoo.ru/7f41a636
OO0m1as XapaKTepUCTUKA XUMHUYECKUX

2.2 | anementoB VIA-rpymnmsl. Cepa u e€ 6 bu6mmoreka LIOK https://m.edsoo.ru/7f41a636
COCIUHCHMS
OO0m1as XxapaKTepUCTUKA XUMHUYECKUX

2.3 | anementoB VA-rpymmsbl. A3ot, hocdop u 7 1 bu6mmorteka LIOK https://m.edsoo.ru/7f41a636
UX COCOUHEHHUS
OO0m1as XxapaKTepUCTUKa XUMHUIECKUX

2.4 | anementoB [VA-rpynnel. Yraepoa u 8 1 2 bubmmotexa LIOK https:/m.edsoo.ru/7f41a636
KPEMHUH U UX COSTUHCHUS

HTtoro no pazugeny 25

Pa3gen 3. MeTa/IbI M BX COeIHHEHUSA

3.1 | OGiume cBOMiCTBA METAJLIOB 4 bu6nmoreka IIOK https://m.edsoo.ru/7f41a636

3.2 | Baxueime MeTaUIbI U UX COEIUHEHUS 16 1 2 bu6nmoreka IIOK https://m.edsoo.ru/7f41a636

HTtoro no pazugeny 20

Pa3nea 4. Xumus 1 oKpy:Kawias cpeaa
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BemecTBa u MmaTepuaiibsl B KU3HU

4.1 qelIOBeKA 3 bu6nuoreka LIOK https://m.edsoo.ru/7f41a636
HToro no pazugeny 3
PesepBHOE Bpems 3 bubmuoreka [{OK https://m.edsoo.ru/7f41a636
OBUIEE KOJIMYECTBO YACOB I10 63

[NPOTPAMME
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IHOYPOYHOE IIVTAHUPOBAHUE

8 KUIIACC
KojuuecTBo yacos D1eKTPOHHBIE
N | Tema ypoka Koutpoabubie | [Ipakruueckue Aara unpposbIe
n/n Bcero H3y4eHusi | oOpa3oBaTeJIbHbIE
padoThI padoThI
pecypchbl
1 [Ipenmer xmMuu. Ponb XuMuM B KU3HHU 1 bubmmoreka [JOK
yeJioBeKa. Tena 1 BelecTsa https://m.edsoo.ru/ff0d210c
2 ITonsiTe 0 MeTO1aX MO3HAHUS B XUMUU 1 bubmnorexa [IOK
A https://m.edsoo.ru/ff0d227¢
[Ipaktuueckas pabora Ne 1 «IlIpaBuia
3 pabotel B jaboparopud U TPUEMBI 1 bubnnorexa [JOK
oOpareHus c 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000pyJOBAHHEMY)
4 Uucteie BemectBa U cMmecu. CrocoObl 1 bu6mmoreka [IOK
pas3JieJICHUs cMecei https://m.edsoo.ru/ff0d26ca
IIpa eckas pabora Ne 2 «Pasznmenenue
5 CI\fefeTI?II/I tzHaKHﬂ I/II;/IC eT O‘II/ICTKI/I«HOB;I gHII:ZIﬁ 1 bubmmorexa [TOK
pumep p https://m.edsoo.ru/ff0d28c8
COJIH)»
bu6mmoreka [IOK
6 ATOMEI M MOJICKYIbI 1 https://m.edsoo.ru/ff0d2a6¢
7 XUMHYECKUE BJEMEHThI. 3HAKU (CUMBOJIBI) 1 bubmuoteka [IOK
XAMUYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U ClIOKHBIE BEIIECTBA 1 bubmorexa [IOK
p = https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YYEHHUE 1 buGmiorexa LIOK
yAp y https://m.edsoo.ru/ff0d2d50
3aKOH TIIOCTOSIHCTBA COCTaBa  BEIECTB.
10 Xumuueckass  (opmyia BaHeH:-II{OCTB 1 bubmmorexa [IOK
) https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JIEMEHTOB
11 OtHocHuTenbHAS aToOMHas macca. 1 bubnuoreka [JOK
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OtHocHUTEeNbHAS MOJEKYIIpHAs Macca

https://m.edsoo.ru/ff0d323¢

MaccoBass [0Is XMMHYECKOrO 3JIEMEHTa B

but6mmoreka [JOK

12 COEeIMHEHUN https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemectBa. Monbs. MomspHas bubnmoreka [JOK
Mmacca https://m.edso0.ru/ff0d5230
14 ®duznueckue U XUMHUYECKHE  SBJICHUS. bubnuoreka [JOK
XuMudecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3naku w  ycioBUA  MPOTEKaHUsA bubmmoreka [JOK
XUMHYSCKHX PEaKIUH https://m.edsoo.ru/ff0d3al 6
16 3akOH  COXpaHEHHUS  MacChl  BEIECTB. bu6muoteka [IOK
XUMHYECKHE YPaBHCHUS https://m.edsoo.ru/ff0d3b88
17 Brluncnenuss KomM4ecTBa, Macchl BELIECTBA bubmmoreka [JOK
10 YPaBHECHUSAM XMMHYECKUX PEaAKIIUM https://m.edsoo.ru/ff0d5708
Knacc Ka €CcK eaKIui
18 (coe I/IHqu)EH;IHHH a3J);Ic/)I>I;4<ZII{{H;I I/IX3aMIe: eHHI/I;I:I Bubmaorexa ITOK
! > P ’ HICHHA, https://m.edsoo.ru/ff0d334
oOMeHa)
M. B. Jlomonoco — EHbII-
19 SHIIMKJIONE I/ICTM ' 8606 eHI/Ie:yII HHHH Bubmaorexa ITOK
1 AT, N B https://m.edsoo.ru/ff0d40c4
CHCTeMaTH3aIMs 3HAHUI
20 KonrponsHast pabora Nel mo Tteme bu6munoreka IIOK
«BeriecTBa 1 XMMHYECKHE PEAKLIMIDY https://m.edsoo.ru/ff0d4290
Bo3s — cmechb razoB. CocTaB BO3yXa.
21 KI/IC?I}(I)XO M— ’ ;ﬂeMBeHT THB B£I (I)[(?,Txoe Bubmorexa IIOK
PO P https://m.edsoo.ru/ff0d448e
BeniecTBo. O30H
dusznyeckue €CKHME CBOMCTBa
22 KHI/;:JIP?OK;I ( eaI/Ilc I/I)IfIHi\)/IIiII/?CJI;fI/II/IH r(i3 2{1::) Bubmorexa IIOK
poJia (peaxil » TOp ' https://m.edsoo.ru/ff0d4614
TTonsarme 00 okcumax
Cnoco6 oJryde cioponaa
23 JI:60 aTboI I/II/IH Hyjl HHH | OI;\:[/IBIJI-_IHer}?HOCTHB bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
IIpuMeHeHne Kucaopoaa
24 TermmoBoli 3hdEKT XMMHUYSCKOW peaKInu, but6mmoreka [JOK
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IIOHATHUC O TCPMOXHMMHUYCCKOM YpPaBHCHUMU,
OK30- 1 OHAOTCPMHUYCCKHUX PCAKIUAX

https://m.edsoo.ru/ff0d4790

TomnmuBo  (HepTh, yroib W  MeETaH).

25 3arpsAa3HeHne  BO3AyXa CIOCOOBI  €T0 Bubmnorexa HOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALIICHHS
IIpaktrueckas pabGora Ne 3 1o TeMme
26 <<1Plon YyeHne I/Ip coOupanue KHUCIOpoaa Bubmnoreka HOK
y . p pona, https://m.edsoo.ru/ff0d4ae2
HU3yYCHHUE €r0 CBONCTBY
27 Bomopon — »sneMeHT ¥ mpocToe BEIIECTRBO. bubmmoreka [JOK
HaxoxaeHne B Ipupoae https://m.edsoo0.ru/ff0d4dd0
8 ®duznyeckue W XUMMHYECKHE CBOMCTBA bubnuorexa [JOK
Bogopoja. [Ipumenenne Bogopoa https://m.edsoo.ru/ff0d4dd0
29 IlonsaTue o KHUCIOTax U COIIX Bubmmoreka HOK
https://m.edsoo.ru/ff0d50d2
30 CnocoObsl  moJIydeHHsT ~ BOJAOpOJa B bubnmnoreka [JOK
71a00paTOPUH https://m.edsoo.ru/ff0d4dd0
IIpaktnueckass pabora Ne 4 mo Teme
31 <<1Plon YyeHUE I/Ip coOmpanue BOIOpOIA Bubmnorexa HOK
y . P sl0poZia, https://m.edsoo.ru/ff0d4f42
HM3YUYCHHUE €r0 CBOMCTBY
. " bubmmoreka [JOK
32 MomnsipHblii 006EM Ta30B. 3aKOH ABOTAIPO htths://m.edsoo ru/ff0d542e
B clie 00BéMa 0JINYECTBA
33 B; IquICT?saHHﬂra:;a Hf) ! éro isgeil:jﬂo?; Bubmmoreka LHOK
m . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UJIH 00BEMY
B ciie 00BEMOB ra30B M0 YPaBHEHHUIO
34| peaum ma oonone  sakons 0GsEmm BuGmorexa LIOK
peaxil . https://m.edsoo.ru/ff0d5708
OTHOIIIEHUN I'a30B
35 dusnueckre U XUMUYECKHUE CBOMCTBA BObI bubmiorexa LOK
& https://m.edsoo.ru/ff0d587a
36 Cocran OCHOBaHMH. [TonsiTue 00 bubnuotexa [JOK

HMHAUKATOpax

https://m.edsoo.ru/ff0d59e2
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Bonma kak pactBopurenb. HacwlllieHHBIE U

bu6mmoreka [IOK

37 HEHACHIIIEHHbIE pacTBOPbL. MaccoBasi 107 httos://m.edsoo.ru/f0dSbA0
BEILIECTBA B PACTBOPE !
[Ipaktuyeckass pabora Ne 5 mo Tteme
38 «IIpurotoBiienue pacTBOpOB c bubmmoreka [JOK
OnpeAeIEHHON MacCOBOM Josen https://m.edsoo.ru/ff0d5Seba
PacTBOPEHHOTO BELIECTBAY
39 KontponbHast paGora Ne2 mo Teme bubmmoreka [JOK
«Kucnopoa. Bogopoa. Bogay» https://m.edsoo.ru/ff0d6342
40 OKCHUIBL: COCTaB, KJIacCU(UKaIus, but6mmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[lonyyenue ©  XMMHUYECKHE  CBOMCTBA
41 KI/ICJI};THBIX OCHOBHBIX M  aM(OTEpHBIX bubmorexa LIOK
i P https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBanusi:  cocTaB,  Kiaccudukarus, Bbubmmoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [lonmyueHne W  XUMHYECKHE  CBOMCTBA bubauoreka IIOK
OCHOBaHMI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: COCTaB, KJ1accuguKanus, bubnmnoreka [JOK
HOMEHKJIATypa https://m.edsoo.ru/ff0dfee2
45 [TonyueHne n XMMHUYECKHE CBOMCTBA KUCIIOT bubmorexa [IOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpemHue): HOMEHKJIATypa, CIOCOOBI bubnuorexa [JOK
MOJIYYEHHSI, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[Mpaktuueckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTANBHBIX  3aJad MO0  TeMe bubmmoreka [JOK
«OCHOBHBIE ~ KJIacChl ~ HEOPraHWYECKUX https://m.edsoo.ru/00ad9b7c
COCTMHEHUI»
48 l'enernyeckass CBS3b MEXKAY KIaccamu bubmmoreka [JOK
HEOPTraHWYECKUX COCAMHECHUMN https://m.edsoo.ru/00ad9a50
49 O0001IeHrEe U cUcTeMaTU3aLMs 3HAHUI Bubmiorexa LIOK

https://m.edsoo.ru/00ad9cb2
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KonrponsHast pabora Ne3 mo Tteme

bu6mmoreka [IOK

50 OCHOBHLIGU" KJIACCHI HEOPraHUYECKUX httos://m.edsoo.ru/00ad9e
COEIMHEHU N Atips.//im.edso0.ri, L jad e 1a
Ile e ONBITKU KJIaccu(pukanuu
51 XI/II\I/)II]?II:IIGCKI/IX ' ;[J'IGMCHTOB HOHS)TI/Ie : 0 Bubmorexa ITOK
) https://m.edsoo.ru/00ad9ffa
rpyIIax CXOJHBIX DJIEMEHTOB
Ilepnomuueckuii 3axkoH u Ilepuogmueckas
52 CI/I(EFIZMI;HI{XI/IMI/II/I‘IGCKI/IX BHeMeII;TO]J: . N buGnnorexa LIOK
’ ) https://m.edsoo.ru/00adaS2¢c
Menneneena
53 Ilepuoapl, rpynnel, IOAPYIIIE Bubmiorexa LIOK
PHOJIBL, TPy » HOATPY https://m.edsoo.ru/00ada52¢c
54 Crpoenue atomoB. CocTaB aTOMHBIX s€Ep. bubnmoreka [JOK
M3oTonbl https://m.edsoo.ru/00ada342
CrpoeHure 3IEeKTPOHHBIX 000JI0YEK aTOMOB
55 BJ;[fMengB ITe I/IIZ) nueckout cucremsl J[. 1 bubnnorexa LIOK
PHOA T https://m.edsoo.ru/00ada6bbc
Menneneena
XapakTepucThKa €CKOI'0 DJIEMEHTa
PAKTEPHCTHIG  XHMIT . bu6muoteka [IOK
56 no ero mnojoxeHutro B Ilepuonnueckoi ]
https://m.edsoo.ru/00ada824
cucteme JI. 1. Menaeneera
3navyenue [lepmommuueckoro 3akoHa s
57 pazButuad Hayku U npakrtuku. [ W bu6mmoreka [IOK
MenpaeneeB —  y4d€HbI, TMemaror u https://m.edsoo.ru/00ada96e
rpakJJaHuH
58 DIEeKTpOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XAMHUYECKHUX IJICMEHTOB https://m.edsoo.ru/00adaab&
59 HMonHas xuMmuieckas CBS3b buGmnorexa LIOK
https://m.edsoo.ru/00adac34
60 KoBanenTHas moisapaast XUMHYECKas CBSI3b Bubmnorexa HOK
1 b https://m.edsoo.ru/00adaab8
61 KoBanentHass  HemomnsipHass  XUMHUYECKas bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CteneHb OKUCIICHUS bubmmoreka [IOK
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https://m.edsoo.ru/00adae28

63 OKHCIHTEIIbHO-BOCCTAHOBHUTECIbHBIC 1 bubmmoreka [JOK
pEaKLIUHU https://m.edsoo.ru/00adb076
bubnuoreka [JOK
64 OKHCIUTEIIN U BOCCTAaHOBUTEIIN 1 htths://m.edsoo ru/00adb076
65 KoutponbHast pabora Ne4 mo Teme 1 bubnmnoreka [JOK
«CtpocHue aroMa. XMMHUYCCKas CBSI3b» https://m.edso0.1ru/00adb486
66 PesepBHbIit YPOK. O06006mieHne u 1 bubanorexka HOK
CHCTEeMaTH3alKs 3HAaHUH https://m.edsoo.ru/00adb33c
67 PesepBHbIit YPOK. O60061eHue " 1 bubnmnoreka [JOK
cucTeMaTu3alus 3HaHUi https://m.edso0.1ru/00ad9cb2
63 PezepBHbIit YPOK. O06o006menne " 1 bu6mmoreka [JOK
CHCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO HACOB I10 63

[NPOTPAMME
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9 KVIACC

KoauuyecTBo yacoB

DJIEKTPOHHBIE
[1]
‘N;' Tema ypoka Beero Kontpoasnbie | [IpakTuueckue Aara llg(l)p OBbIC
n/n paGoTHI pasoTHI U3yYeHUst o0pa3oBaTe/ibHbIE
PECYPCHI
Ilepuognueckuii 3akoH. Ilepmomguueckas
1 CI/I(EFeMa XUMUYECKHX BHeMeII;TOB . N 1 bubmiorexa LJOK
) ) https://m.edsoo.ru/00adb59e
MeHneneena
3aKOHOMEPHOCTH B HM3MCHCHHU CBOMCTB
2 XI/IMI/I‘IGCKE/)IX 9JIEMEHTOB TMEPBBIX  TPEX 1 Bubmaorexa LIOK
p b https://m.edsoo.ru/00adb6b6
IIEPHOJ0B

3 Knaccudukanus u HOMEHKJIaTypa 1 bu6muoreka [{IOK
HEOPraHUYeCKUX BEIIECTB https://m.edsoo.ru/00adb7e2

4 Bunel XuMHYeckOM CBSI3M M THIIBI 1 bubmuoreka [JOK
KPHUCTAINIMISCKUX PEHIETOK https://m.edsoo.ru/00adbac6
KonrponsHast pabora Nel mo Tteme

5 «IloBTOpenue wu  yriayOlieHHe  3HAHUH 1 |
OCHOBHBIX Pa3/IesioB Kypca 8 Kiraccay

6 Knaccudpukanus XUMUYECKHX PEaKIUi Mo 1 bu6muoteka [IOK
pa3IMYHbIM MIPU3HAKAM https://m.edsoo.ru/00adbcb0
IlonsATHE O CKOPOCTH XHMHUYSCKON PEAKIUH.

7 Ilonstue o I‘OE(OI‘GHHBIX U TeTe Ic))reHIIlﬂ)Ix 1 Bubmiorexa [JOK

p https://m.edsoo.ru/00adbe9a
peaKIusax
[TonsiTue 0O XMMHUYECKOM PaBHOBECHH.

3 @akTopel,  BIAMAKOIIAE HAa  CKOPOCThb 1 bubmuoreka IIOK
XMMHYECKOM  peakiuu U MOJOXKEHUE https://m.edsoo.ru/00adc28¢c
XHMUYECKOI0 PAaBHOBECUS

9 OKHCIUTENIbHO-BOCCTAHOBHUTEIbHBIC 1 bubnuoreka [JOK
pEaKIuu https://m.edsoo.ru/00adcade

10 Teopus 3M€KTPOIUTHUECKOW TUCCOLUALINN. 1 bubnmnoreka [JOK

CuIIbHBIE U CJTa0bIe SJICKTPOJIMTHI

https://m.edsoo.ru/00adcd68
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11

HNonHble ypaBHEHUS peaKkuid

bu6mmoreka [IOK
https://m.edsoo.ru/00add448

XUMHYECKHUE CBOWCTBA KHCJIOT "

bubmuoreka [JOK

12 OCHOBaHHHN B CBevTe MpeACTaBICHUN 00 httns://m.edsoo ru/00add5d8
SJICKTPOIUTHICCKON AUCCOIMALINHI ALPS./M.eds00.M72addoad
XHUMHUYECKHE CBOMCTBA COJICM B CBeETe

13 OPENCTABIEHNA 00 DIIEKTPOIATUYECKON Bubmiorexa LIOK

pea p https://m.edsoo0.ru/00add8b2
JIUCCOLUAIINU
14 Tloustue o ruaponanuse coien Bubmiorexa [JOK
b https://m.edsoo.ru/00add9d4
N but6mmoreka [{JOK

15 O00011IeHIE U CUCTEMATU3aIUs 3HAHUH hitps://m.cdsoo.ru/00addd 12

16 [Ipaktuueckas pabora Ne 1. «Pemenue bubnmoreka [IOK
OKCIEPUMEHTAIBHBIX 33129 https://m.edsoo.ru/00addbfa
KoutponsHas abora Ne2 10 Teme

17 «SJ'I;ET OJ'II/ITI/I‘ICIZ‘,KaFI HCCOIHAINS Bubmiorexa LIOK

p A TIHATHAL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIIUU B pACTBOPAX)

18 O0mas XapaKTepUCTUKa rajJoreHos. bubmuoreka [JOK
XUMHYECKHE CBOMCTBA Ha MPUMEPE XJIopa https://m.edsoo.ru/00addfe?
X10pOBOAOPOI. Consanas KHCJIOTA,

19 XI/IMII:I)‘IGCII(II/IS g CBOHCTBaA OJIYYECHHUE Bubmoreka [TOK

’ y ’ https://m.edsoo.ru/00ade104
MIPUMCHEHHUE
IIpaktnueckas pabora Ne 2 mo Teme
20 «lgon YyeHUE COJ'?}IHOP'I KHUCJIOTBI, HU3YYECHHUE Bubmioreka [IOK
. yu > M3Y https://m.edsoo.ru/00ade348
€€ CBOUCTBY
Breraucnenust mo ypaBHEHHSIM XHUMUUYECKHUX

21 €aKInil, eciu oyﬁH U3 pEearcHToB HaH B Bubmiorexa ITOK
peaktiuy, A p A https://m.edsoo.ru/00ade488
N30BITKE

2 OOmasi xapakTepucTHKa 3JIeMeHTOB VIA- bu6mmoteka [IOK
TPYIIIEI https://m.edsoo.ru/00ade64a

23 ATNIOTpOIHBIC Moaudukanuu CepBL. bubmmoreka [JOK

HaxoxaeHne ceppl M €€ COCAUHCHHI B

https://m.edsoo.ru/00ade64a
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NPUPOJe. XMMHISCKHE CBOMCTBA CEPBI

CepoBonopon, crpoeHue, (U3HYECKHUE U

but6mmoreka [JOK

24 o
XAMHUYECKHE CBOVICTBA https://m.edsoo.ru/00ade802
Oxcupl CephI. Cepnas KHUCJI0Ta

25 ¢)H3H§ecxne II/)I XI/IMI/IIIECKI/IG CBOfICTBa’ Bubmorexa IIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XWMHUYECKUE PEAKLUH, JEKAIINE B OCHOBE

2% MPOMBIIIICHHOTO  CI0co0a  TOy4eHUs bu6nunoreka IIOK
CEpPHOM KUCIOThl. XUMHUUYECKOE 3arpsi3HCHUE https://m.edsoo.ru/00adec8a
OKPY2KaroMeH Cpeaibl COCAUHESHUSIMHU CEPHI

27 Beluucienue MaccoBOW  JOIM  BBIXOJA bubnuorexa [JOK
NPOAYKTa pPeakIuu https://m.edsoo.ru/00adec8a
OO0mas xapakTepUCTHUKA DIIEMEHTOB VA-

3 rpymmbsl.  A30T, pacnpocTpaHeHHE B bu6muoteka [{IOK
npupojsie, (QU3NYECKHE H XUMHUYCCKHE https://m.edsoo.ru/00adecab
CBONCTBA

29 AmMHak, ero (u3M4YecKkue M XUMHUYECKHe bubauoreka IIOK
CBOICTBA, ITOJYYCHHE U IPUMEHEHHE https://m.edsoo.ru/00adf004
[Ipaktuueckas pabora Ne 3 mo Teme

30 «IPIOJI YEHHUE af/IMHaKa WU3YyUYECHHUE  €ro bubmuorexa LIOK

. Y ’ y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kucioTa, €€ (uznueckue U bubnmnoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnons3oBaHne  HUTPATOB U COJIEH

37 aMMOHHMSI B  KaueCTBE  MHUHEpaIbHBIX bubnmnoreka [JOK
ynoOpeHuil. XUMHUYECKOE  3arps3HEHHE https://m.edsoo.ru/00adf518
OKPY’KaoIlleH cpeibl COEAMHEHUSIMU a30Ta
®ocdop. Oxecua pocdopa (V) u pochopnas

33 KI/ICJIq())TE quygecgnep (I/I) X(II/)IMI/Iq‘)IeI(:KI/Ie bubmorexa LIOK

N https://m.edsoo.ru/00adf68a
CBOMCTBA, TOJIYYEHUE
34 Ucnonb3oBanue ¢dochaTtoB B KadecTse bubnmoreka [JOK

MHHEpaJIbHBIX  ya00peHuid. 3arps3HeHue

https://m.edsoo.1ru/00adfc20
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MPUPOAHOI cpeanl pocharamu

VYriepoa, pacmpocTpaHeHHEe B HPUPOIE,

but6mmoreka [JOK

35 N
(bu3nUecKre U XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢
Okcuapl  yriepona, #uX (QU3NYECKHE U
36 XHMHYECKHE CBOMCTBA. ODKOJIOTUYECKHE bubnuorexa [JOK
poOJIEMBI, CBS3aHHBIE C OKCHJIOM YTJIepo/ia https://m.edsoo.ru/00adfebe
(IV)
37 VYronbHasg KUCI0Ta U €€ COU buGmnorexa LIOK
https://m.edsoo.ru/00ae006¢c
[Ipaktrueckass pabora Ne 4 mo Teme
38 "rI[)OJ'I YeHHE b TJICKHCIIOTO rasa Bubmorexa LIOK
y y " https://m.edsoo.ru/00ae027¢
KauecTtBeHHas peakiys Ha KapOOHAT-MOH
[TepBoHavanbHBIE TTOHATHS 00
39 0 rpaHI/IquKI/IX BEIECTBAX KakK 0 Bubmnorexa HOK
P https://m.edsoo.ru/00ac054¢
COCJIMHEHMSIX YIepoia
40 Kpemnwnii 1 ero coequHeHust Bubmnorexa HOK
P https://m.edsoo.ru/00ae080a
[Ipaktnueckass pabdora Ne 5. Pemenue
41 JKCIEPUMEHTAIBHBIX ~ 3aJad 10  TeMe bubnnorexa [HJOK
«Baxnenmue HEMETaJIbI u ux https://m.edsoo.ru/00ae0bf2
COCJTMHCHHUS»
KonTponbHas abora Ne3 1o Teme
42 «Ba}KFI){eﬁmHe b HEMETaJIbl u ux buGnnorexa LIOK
https://m.edso0.ru/00ae0el8
COCJTMHCHHUS»
OOmass ~ XapakTepUCTUKA  XUMHUYECKUX
43 3JIEMEHTOB — METaUIoB. MeTtaimnyeckas bubmuoreka [JOK
CBSI3b M METAJIMYECKasT KpUCTaLIMYECKast https://m.edsoo.ru/00ae103e
peméTka. PU3NYECKUE CBOMCTBA METAJIIIOB
XuMUYECKue CBOICTBa METaJLIOB.
44 DIIEKTPOXUMUUECKUI ST HaNpsSOKEHUU Bubmmoreka LHOK
P p p https://m.edsoo.ru/00ael 156
METaJJIOB
45 OO0me cnocoObl  MOJYYCHUS METaJIIOB. bubauoreka [IOK
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CnnaBel. BpluucieHus 1o ypaBHEHUAM
XMMHMYECKHX pEaKklUHW, €ClIu OIUH U3
pEareHTOB COJEPKUT IIPUMECH

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

46 [TonsiTue 0 KOPPO3UK METAIIOB buGnnorexa LIOK
https://m.edsoo.ru/00ael1278
bu6nuoreka [JOK

47 IHenounbie MeTaIb! https://m.edsoo.ru/00ae14b2

48 OKCHUIBI M TUAPOKCHUIBI HATPUS U KaJIUsI bubnnorexa LIOK
https://m.edsoo.ru/00ael14b2

49 IllenoyHno3eMeNbHBIE METAJTBl — KaJIbLIUN U bubmmorexa [JOK

MAar"uu https://m.edsoo.ru/00ael5e8

50 Baxneiiime coequHEHUS KAJIbIUI Bubmnorexa HOK
https://m.edsoo.ru/00ael5e8

51 O000I11IeHIE U CUCTEMATHU3alUs 3HAHUI

52 XKécTtkocTh BOJBI U CLIOCOOBI €€ yCTpaHEHUS bubmmorexa [IOK
https://m.edsoo.ru/00ae1886

IIpaxktuueckasgs pabora Ne 6 10 Teme
53 ")iéCTKOCTL BI:()),Z[I)I U METOOEI eé Bubmmorexa HOK
" https://m.edsoo.ru/00aeclae8
YCTpaHCHHS
. bubmuorexa [JOK
>4 AJIOMIHHA https://m.edsoo.ru/00aelc64
55 AmoborepHble  CBOHCTBa  OKCHAA U bu6mmoreka [IOK
TUAPOKCHUIA https://m.edsoo.ru/00aelc64
bu6mmorexa [IOK

26 Keneso https://m.edsoo.ru/00ae1d86

57 Oxcunpl, Tuapokcuasl U conn xenesa (I1) u bubmmoteka [JOK

xenesa (111) https://m.edsoo.ru/00ae35¢6

58 O0001IeHre U cUCTEMaTU3AMs 3HAHUI

II o Ne 7. P
pakTuueckas pabora Ne elIeHue Bu6miorexa LIOK
59 SKCIIEPUMEHTAIBHBIX  33Ja4 10  TEME

«BakHenme MeTayuibl U UX COCIUHEHUI

https://m.edsoo.ru/00ae3de8
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Boruncnenusi Mo ypaBHEHHSM XHMHYECKUX
€aKlWi, eclii OJMH U3 PEeareHTOB JaH B
60 E36LIHTKe’ WA : cone )P;(I/IT 1} I/Izll\/IGCI/I 1 bubnnorexa LIOK
& up P : https://m.edsoo.ru/00ael1750
Borunicnenuss MaccoBod O BBIXOAA
MIPOJIYKTA peaKiuu
61 O0o001IeHNe U crcTeMaTU3allusl 3HAHUI 1
62 KonrponsHast pabora Ned mo Tteme 1
«Baxueiilue MeTauIbl M UX COSTUHEHUSD)
63 BemecrBa u maTepuaibl B IMOBCEIHEBHOU 1 bubmmoreka [JOK
JKU3HU YEJI0BEKA https://m.edsoo.ru/00ae3£50
64 XUMUYECKOE 3arpsi3HEHUE  OKPYKAOLIEH 1 bu6muoteka [{IOK
cpeabl https://m.edsoo.ru/00ae4270
65 Ponp XxuMuM B pemIEHMM 3KOJOTMYECKHX 1 bubmmoreka [JOK
poOJieM https://m.edsoo.ru/00ae4270
66 PesepBHbIit YPOK. O600611eHne " 1 bubmuoteka [IOK
cHUCTeMaTU3alus 3HaHUI https://m.edsoo.ru/00ae0d0a
67 PeszepBHbIit YPOK. O60061menue u 1 bubnmoreka [JOK
cucTeMaTu3alus 3HaHU https://m.edsoo.ru/00adb33c
63 PesepBHbIit YPOK. O06006m1eHne " 1 bu6muoreka [IOK
cUcTeMaTu3anus 3HaHUI https://m.edsoo.ru/00ad9¢cb2
OBILEE KOJIMYECTBO YACOB I10 63
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YYEBHO-METOJMYECKOE OBECIHEYEHUE OBPA3OBATEJILHOI'O
MMPOLIECCA

OBSIBATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA
1. Xumusa, 8 xwmacc/ Tabpuensu O.C., OctpoymoB MW.I'., CnagxkoB C.A.,
AxrmonepHoe obmectBo «M3aarenscTBo «IIpocBerienue.
2. Xumus, 9 ximace/ T'abpuensa O.C., OctpoymoB MW.I'., CmamkoB C.A.,
AknmonepHoe obmectBo «M3naTenscTBo «IIpocBemenne.

METOAUYECKHUE MATEPHUAJIBI 1JIS1 YYUTEJIA

1. Metonnueckoe mocodue. 8 kimacc (aBropsl O. C. IN'abpuensn, U. I'. Octpoymos,
N. B. AkcéHona).

2. Ilporpamma kypca xumuu maid  8—9 kimaccoB  0011e00pa3oBaTeIbHBIX
yupexaenuii (aropsl O. C. I'abpuensn, C. A. Cnaakos).

3. Xumus B TECTaX, 3aa4ax U ynpaxHeHusx. 8 kiacc (aBropsl O. C. ['abpuensu, U.
B. Tpury6uax).

4. Meroguueckoe nocooue. 9 kiacc (aBropsl O. C. I'abpuensu, U. I'. OctpoyMmoB,
U. B. Axcénona).

5. llporpamma Kypca xXumMuu s 8—9 Ki1accoB  001IeoOpa3oBaTEIbHBIX
yupexaennit (aBtopbl O. C. I'abpuensn, C. A. Cnaakos).

6. Xumus B TecTax, 3aj1a4ax u ynpaxkuenusx. 9 kinacc (apropst O. C. ['abpu

HHUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET

1. TUC «Mos mxona» https://myschool.edu.ru/

2. Caiir  OUIIN.  OtkpeiThlii  OaHk  3agaHuil  anga  (GopMupoBaHUsS
€CTECTBEHHOHAYYHON TpaMOTHOCTH  https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

3. Caitt Equnas kosutexius mudpoBbIx o0pazoBaTenbHbIX pecypcoB. http://school-
collection.edu.ru/catalog

4. Caitir ®@epaepanbHblii HEHTp HHGOPMALMOHHO-00PA30BATEIBHBIX PECYPCOB.
http://fcior.edu.ru/

5. Ilpoceemenne «Kopnopauus Poccuiickuit yueOHuK» - https://rosuchebnik.ru/
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