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IMNOACHUTEJ/IBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE OCHOBHOT'O 00IIEr0 0Opa3oBaHus COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylnbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeIbHON MPOTpaMMBI OCHOBHOTO
obmero obpaszoBanus, npezacrasieHHbx B @T'OC OOO, a taxke Ha OCHOBE (heaepasibHOM
paboueil mporpaMMbl BOCIIUTAHUS U € Y4ETOM KOHLENIMM MPENoAaBaHus y4yeOHOro mpenMera
«Xumus» B 00pazoBarenbHBIX opranu3anusax Poccuiickoit denepannu.

[Iporpamma mo XuMuM JIa€T MpEACTAaBICHHE O LENAX, OoOLed cTpaTeruu OOydeHHs,
BOCIIUTAHUS W PA3BUTUSA OOYHYAIOUIMXCS CPEIACTBAMH Y4E€OHOTrO IpeaMeTa, yCTaHABIMBAeT
o0s13aTenIbHOE MPEIMETHOE COACpkKaHME, MPelyCcMaTpuBaeT PacHpeesieHre ero mo kiaccaM U
CTPYKTYpUPOBAHUE 110 pa3zeiaM U TeMaM MpOrpaMMbl 110 XUMHUHU, OIPEIENSET KOJINYECTBEHHBIE
U KaueCTBEHHBIE XAapPAaKTEPUCTHKH CONCP)KAHMSA, PEKOMEHIYEMYIO IOCJIENOBATEIBHOCTD
U3YyYCHHUS XUMHH C YYETOM MEXKIIPEIMETHBIX U BHYTPUIPEAMETHBIX CBSI3€H, TOTUKU y4eOHOTO
Ipoliecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroIIMXCsl, ONPEAesseT BO3SMOXKHOCTH MpeaAMeTa 1Jis
peanuzanuu TpeOOBaHUN K pe3y/IbTaTaM OCBOEHHUS OCHOBHOHM 00pa3oBaTeNbHON MPOTrpaMMbl Ha
YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHus, a TaK)Ke TPEOOBaHUH K pe3yinbTaraM 00y4eHUs XUMHUH
Ha YpOBHE Leleld M3yuyeHUs TMpeIMeTa M OCHOBHBIX BHJOB Yy4eOHO-ITO3HABATEILHOM
JEATEeTLHOCTH 00yJaroIIerocs 0 0CBOCHUIO YUYeOHOTO COACPIKAHUS.

3HaHUEe XUMUH CITYXKHUT OCHOBOH 17151 ()OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOMIETOCs, €r0
IPEACTaBICHNUI O MaTepHAIbHOM €IMHCTBE MUPA, BXKHYIO POJIb UTPAOT (POPMUpPYEMbIE XUMHUEH
NPEACTaBICHUS O B3aUMOIIPEBPALLICHUAX YHEPTUU U 00 3BOJIIOLIMH BEIIECTB B IPUPOJE, O MYTIX
pemeHuss I00ambHBIX MPOOJIEM  YCTOMUMBOIO pa3BUTUSl YEJIOBEYECTBA — CBHIPHEBOM,
HHEPTeTHUECKOH, MMUIIEBOM M SKOJIOTMYECKOI 0€301MacHOCTH, MPOOIIEM 31paBOOXPAHEHHUS.

N3yuenne xumuu:

CIOCOOCTBYET peasin3alui BO3MOKHOCTEH JJIsi CAMOPa3BUTHUS U (POPMHUPOBAHUS KYJIBTYPbI
JUYHOCTH, €€ 001Iel 1 PyHKIIMOHATILHON TPaMOTHOCTH;

BHOCHT BKJIaJ B (DOPMHPOBAHNE MBIIUICHUSI U TBOPYECKUX CHOCOOHOCTEN OOyUarommxcs,
HaBBIKOB ~UX  CaMOCTOATENBHOM  y4yeOHOM  JESTENbHOCTH,  OKCIEPUMEHTAIbHBIX U
UCCIIEIOBATENIbCKUX ~YMEHUH, HEOOXOIUMMBIX KaK B IIOBCEJHEBHOW JKM3HH, Tak U B
Ipo¢eCCUOHAIBHON JESTEeNbHOCTH;

3HAKOMUT CO CIEHU(UKOH HAyYHOTO MBIIUICHUS, 3aKJIaJbIBA€T OCHOBBI II€IOCTHOTO
B3[VIS/1a HAa €AMHCTBO MPHUPOJIbl U YEJIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TAllOM B (JOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH O0YUaIOIINXCS;

crocoOCTBYeT (HOPMUPOBAHHMIO LEHHOCTHOIO OTHOIIEHUS K €CTECTBEHHO-HAyYHBIM
3HaHUSM, K TPUPOZAE, K YEIOBEKY, BHOCHUT CBOM BKJIaJ B 3KOJOrHMYeCKoe 0Opa3oBaHHE
00yJarommxcs.

JlaHHble HarpaBiieHHs B OOy4yeHHMHM XHMHUHU OOECHeyMBarOTCA CIeUu(UKON coaepKaHus
y4eOHOTro0 NMpeaMeTa, KOTOPBIH SIBIISETCS NeAaroruuyecky aJanTHPOBAHHBIM OTpakeHHEM 0a30BOi
HayKV XMMWH HA OIIPENEIEHHOM JTare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOIO 0OILIEro oOpa3oBaHUS OPUEHTUPOBAH HA OCBOCHUE
00Yy4aIOLMMHCS CUCTEMBI NIEPBOHAYANBHBIX MOHATUNH XUMHUH, OCHOB HEOPraHHMUECKONH XUMUH U
HEKOTOPBIX OTACIBHBIX 3HAYNMBIX TOHATHHA OPraHUYECKON XUMUHU.

CrpykTypa coiep)kaHusi MPOTrpaMMBbl MO XUMHU C(OPMHPOBAHA HA OCHOBE CHCTEMHOTO
noaxona K e€ usydeHuro. ConepkaHUE CKIIAIbIBACTCS U3 CHUCTEMBI IOHATUH O XHMHYECKOM
SJIEMEHTE M BELIECTBE M CHUCTEMbI MOHATHA O XUMHUYECKOM peakuumu. OOe 3TH CHCTEMBI
CTPYKTYPHO OpPraHWU30BaHbl IO NPUHLUIY IOCIEI0BATEIBHOIO PA3BUTUSA 3HAHWW HA OCHOBE
TEOPETUYECKUX NPEACTABICHUI Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUsI KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— Ilepuognueckoro 3akona /l. 1. MenaeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;

— YUYEHMSI O CTPOEHUH aTOMa U XUMUYECKON CBS3H;



— IpeCTaBlIeHUN 00 MEKTPOIUTUYECKON JTUCCOLMAIIMH BEIIECTB B PaCTBOpaXx.

Teopernyeckne 3HAHUS PACCMATPHUBAIOTCS HAa OCHOBE SMIIMPHYECKH IOJIYYEHHBIX H
OCMBICIICHHBIX (DAaKTOB, Pa3BUBAIOTCS MOCIIEIOBATENILHO OT OJHOTO YPOBHS K APYTOMY, BBITTOJIHSS
byHKIMKM OObSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3SMOXKHOCTEN MPAKTUYECKOTO
IPUMEHEHHUS U TIOJIYYEHHs U3ydaeMbIX BELLECTB.

OcBoeHue MNporpaMMbl MO XUMHUHU CHOCOOCTBYeT (OPMHPOBAHMIO TMPEACTABICHUS O
XUMUYECKOM COCTAaBIAIOIIECH HAy4HOM KapTHHBI MHMpPa B JIOTUKE €€ CHCTEMHOW IPUPOJIBI,
LEHHOCTHOT'O OTHOIICHUS K HayYHOMY 3HAaHHUIO U METO/aM MO3HaHUs B Hayke. M3yueHne xuMuu
OPOMCXOIUT C TMpPHUBJICYCHHEM 3HAHUH W3 paHee M3YYCHHBIX YUEOHBIX IPEAMETOB:
«Oxpyxawomuii Mup», «buonorus. 5-7 knaccb» n «®Pusnka. 7 Knacey.

[Tpu u3yyeHU XUMUN MPOUCXOIUT (HOPMUPOBAHUE 3HAHUNA OCHOB XUMUYECKOW HAyKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKON IEATEIIbHOCTH YeJIOBEKa M KaK OJHOTO
U3 KOMIIOHEHTOB MHPOBOHM KYJIBTYpHl. 3aJadya y4eOHOro NpeaMera COCTOUT B (OpMUPOBAHUU
CHCTEMBbl XMMHYECKUX 3HAHUH — BaKHEHIIMX (PAKTOB, MOHATHH, 3aKOHOB U TEOPETHUYECKUX
MOJIOKEHUM, JIOCTYNHBIX OO0O0OIIEHUH MMPOBO33PEHUECKOTO0 XapakTepa, S3blka HayKH, B
NPHUOOIICHNN K HAYYHBIM METOAAM IMO3HAHUS MPU U3yYCHUH BEIIECTB U XUMUYECKUX PEaKIIUii, B
dbopMUPOBaHUU U PA3BUTHH TMO3HABATE€IbHBIX YMEHHMH W HMX MpPUMEHEHUH B Yy4eOHO-
MIO3HABATENFHON U yueOHO-MCCIIE0BATEIbCKOM EATEIbHOCTH, OCBOCHUHU NpPaBUi 0€30MacHOro
oOpallieHus ¢ BelleCTBaMU B TOBCEIHEBHOM KU3HH.

[Ipu u3yyeHHH XUMHHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs Ba)KHOE 3HAYCHUE
npuoOpeny Takue 1eH, Kak:

— (QopmHpoBaHUE HMHTEIJIEKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K camM000pa3oBaHMUIO,
COTPYAHUYECTBY, CaMOCTOSTEILHOMY MPUHATUIO PELICHUH, CHOCOOHOW ananTupoBaThCs K
OBICTPO MEHSIOLTUMCS YCIOBHSIM JKU3HH;

— HampaBJICHHOCTh OOYYEHHUsST Ha CHCTEMaTHYeCKOe NPHOOIIECHHE OOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ TO3HABAaTEJIbHOM  JIE€ATENbHOCTH,  HAydyHbIM  METOJaM  IIO3HAHMI,
(GOpMUPYIOIITUM MOTHBAIMIO U PA3BUTHE CTIOCOOHOCTEH K XUMUU;

— oOecrieueHUe YCJIOBHH, CHOCOOCTBYIOIIMX TMPUOOPETCHHIO OOYUYalOIIMMUCS OTBITA
pa3HoOOpa3HON JesTeNbHOCTH, MO3HAHUS M CaMOMO3HAHMS, KIIIOYEBBIX HABBIKOB (KIIIOUEBBIX
KOMITETEHIII ), UMEIOLINX YHUBEPCATIbHOE 3HAYCHHE ISl Pa3IMYHbIX BUJIOB JIEATENBHOCTH;

— ¢GopmupoBanue 001Iel QYHKIIMOHAIBHON U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
yHclie YMEHUIl OOBSCHATh W OLEHUBATh SIBJICHHS OKPYKAIOLIEro MHUpa, UCHOJIb3ysd 3HAHUS U
OTBIT, TOJNYYCHHBIE TPHU W3YYCHUU XUMHH, MPUMEHATh WX TMpPH PENICHUH MpodlieM B
MOBCEIHEBHOM KU3HU U TPYAOBOH JAEATEIbHOCTH;

— ¢opMHUpoBaHUE Y 00YHAIOIINUXCSI TYMAaHUCTHUYECKUX OTHOIICHUHN, TOHUMAHUS LIEHHOCTH
XUMHUYECKUX 3HAHUW JUIsI BBIPAOOTKH AKOJIOTUYECKH IIeJIeCO00pa3HOro IMOBEACHHsI B OBITY H
TPYAOBOM NESATENBHOCTH B LEISIX COXPAHEHHUSI CBOErO 3/I0POBbA M OKPYKAIOUIEH MPUPOTHON
Cpenbl;

— pa3BUTHE MOTHBALMH K O0YUYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M CaMOBOCIUTAHUIO
HAa OCHOBE YCBOEHHS OOIIEYEIIOBEUYECKMX IIEHHOCTEH, FOTOBHOCTH K OCO3HAHHOMY BBIOODY
npoduis 1 HaPaBICHHOCTH AalbHEeHIero o0y4eHusl.

OO1iee yucino 4acoB, OTBEACHHBIX I M3yYEHHUS XMMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanmsi, cocTaBisieT 136 yacoB: B 8 kinacce — 68 dacoB (2 yaca B Hefleno), B 9 kinacce — 68
4yacoB (2 yaca B HEZCIIO).



COIJEPKXAHUE OBYYEHUA

8 KVIACC

IlepBoHaYanbHBIE XUMHYECKUE IIOHATHUS

IIpenmer xumun. Posib XMMUK B KH3HHA 4elIOBEKa. XHMMHUA B CUCTEME HayK. lema u
BeniectBa. dusnueckue CBOMCTBAa BEIHIECTB. ArperarHoe cocrosHue BemecTtB. I[lonstne o
MeToJ/laX MO3HaHus B XuMHH. YucTeie BeniecTBa U cMecu. CriocoObl pa3/ielieHns: CMECEH.

ATOMBI M MOJIEKYNbl. XUMHUYECKHE 31eMEeHThl. CHMBOJIBI XWMHYECKUX 3JIEMEHTOB.
[IpocThle U cin0XHBIE BEMIECTBA. ATOMHO-MOJIEKYISIPHOE YUEHHUE.

Xumndeckas (opmyma. BajaeHTHOCTP aroOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOSTHCTBA cOcTaBa BellecTB. OTHOCUTENbHAs aTOMHas Macca. OTHOCHUTEIbHAST MOJIEKYISIpHAs
Macca. MaccoBast 407151 XMMUYECKOTO JIEMEHTA B COCTMHEHUH.

KomnuectBo BemectBa. Monb. MonsipHasg Macca. B3auMocBsI3p KOJIMYeCTBa, Macchl U
YHClla CTPYKTYPHBIX €IMHUIL BellecTBa. PacuéTel o ¢popmyrnaM XUMHUYECKUX COEIUHEHUH.

®u3nyeckue M XUMHUYECKHUE SIBJICHHSA. XUMHUYECKas peakuus M €€ MpHU3HAKU. 3aKOH
COXpPaHEHHUsI Macchl BenlecTB. XuMHueckue ypaBHeHHs. Kinaccudukanus XuMu4eckux peakuuit
(coennHEHUS, PA3IOKEHUs, 3aMEIICHUSI, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMMYECKOH MOCYyNO#, mpaBuiaMu paboThl B Jaboparopuu M NpuéMamu
oOparieHusi ¢ 7a00paTOpHBIM OOOPYIOBAaHUEM, M3YYCHHE M ONMHUCAaHWE (U3HMYECKUX CBOMNCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOMoeHue Gpu3ndeckux (IJIaBIEHUE BOCKA, TassHUE JIbJIA,
pacTupaHue caxapa B CTYIKe, KUIIEHHE U KOHJEHCAIUs BOJIbl) U XUMUYECKUX (TOPEHHE CBEYH,
IpOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJla ¢ KMCIIOTON) sIBICHUI, HaOMoaeHue u
OIKMCAaHME MPU3HAKOB MMPOTEKAHUS XUMUYECKUX PeaKIuil (pa3iokeHne caxapa, B3auMOIeCTBIE
CEpHOM KHCJIOTBI C XJIOpUAOM Oapusi, pasioxeHue runpokcuna memu (II) mpu HarpeBanuw,
B3aUMOJICHCTBHE Kee3a ¢ pactBopoM cos meau (I1), u3yuenne cnoco0oB pasneneHus cCMecei:
C TOMOIIBI0 MAarHuTa, (QWIBTPOBAHWE, BBIIAPUBAHKUE, JAUCTUJUIALMNSA, XpoMarorpadus,
MPOBEJCHUE OYMCTKU IOBAapEHHOM COJIM, HAOMIOACHHE M OMNHMCAHHME PE3YNbTaToB IMPOBEICHUS
ONbITA, WUIIOCTPUPYIOLUIETO 3aKOH COXPAHEHUS MaccChl, CO3JaHUE MOAENEH MOJIEKYI
(IIapoCTEPIKHEBBIX ).

BaskHeiilue npeAcTaBUTEeId HEOPraHUYECKUX BeLeCTB

Bo3ayx — cmech razoB. CoctaB Bo3znyxa. Kucimopong — 37€MEHT M MPOCTOE BEIIECTBO.
Haxoxnenue kucinoposaa B npupoje, Gu3ndeckrue 1 XUMHUUECKUEe CBOMCTBA (peaKuu TOpPEeHus).
Oxkcunpl. Tlpumenenue xucimopoma. CrocoObl TONYyYEeHHS KHUCIOpOAa B JIabopaTopuu W
npoMbIIUieHHOCTH. KpyroBopor kuciopoaa B mpupone. O30H — ajuioTporHas MOAU(HUKaIus
KHCIJIOPOAA.

TeruoBolt 3(PQPEeKT XUMHUYECKON peakiuu, TEPMOXMMHUYECKHE YpaBHEHHS, 3K30- U
SHJIOTEPMUYECKHE peakUuH. TOIIMBO: yroib M METaH. 3arps3HEHUE BO31yXa, YCHICHHE
NapHUKOBOTO 3 QeKTa, pa3pylieHne 030HOBOTO CIIOSL.

Bonopon - »anemeHT uM mpoctoe BemecTBO. HaxoxneHwe Bomopoaa B IPHUPOXE,
¢u3nuecKre 1 XUMHUECKUE CBOICTBA, MPUMEHEHHUE, CIIOCOObI oyueHust. KucioTsl u comu.

MosnsipHbIii 00bEM ra3oB. Pacu€Tel Mo XUMUYECKUM YpaBHEHUSIM.

®dusnueckue CBOWCTBAa BOAbL. Boma kak pacrBoputens. PacrBopel. HacelieHHble U
HEHACBIIICHHBIE PacTBOpPHl. PacTBOpUMOCTH BemiecTB B Bojxe. MaccoBasi J0Js BELIECTBAa B
pacTBope. XuMHUecKHe cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B NPHUPOJE U B JKU3HU
yenoBeka. KpyroBopor Boabsl B mpupoje. 3arpsa3HeHUE NPUPOAHBIX BoJA. OXxpaHa M OUYMCTKA
IPUPOJIHBIX BOJ.

Knaccudukanus wneopranmyeckux coenuHeHnil. Oxcunapbl. Kimaccudukanus OKCHIOB:
coseoOpasyronire (0OCHOBHBIE, KUCIOTHBIE, aM(pOTepHbIe) 1 HeconeoOpasytomue. Homenkiarypa
okcu10B. Ou3nueckue U XUMUYECKUE CBOMCTBA OKCUIOB. [lomydeHne okCcuioB.



OcHoBanus. Knaccudukaruss OCHOBaHH: HIENOYM M HEPACTBOPUMEBIC OCHOBAHMS.
Homenknarypa ocHoBaHuil. ®PuU3WUYEeCKME€ M XUMHYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBAHUM.

Kucnotel. Knaccudukanus kucnor. Homenkinarypa kucinor. @u3ndecKkue U XUMHYCCKUE
cBoricTBa KUCIOT. Pan aktuBHOCTH MetaiuioB H. H. bekerosa. [loyuenne kucnor.

Comu. Homenknarypa coneil. dusnueckue U XUMUYeckue cpoiicTBa conel. [lomydenue
COJIEH.

['eneTnueckas CBA3b MEXYy KJIaCCAMH HEOPraHUYECKUX COEAMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/IeNieHUue COJepKaHUsl KHCIopoJa B BO3yXe, MOIy4YeHHe, cOOupaHue,
pacro3HaBaHME€ M HM3Y4YE€HUE CBOWCTB KHCJIOpOna, HaOMIOACHHWE B3aMMOJCHCTBUS BELIECTB C
KHUCJIOPOJIOM M YCIJIOBUSI BO3HUKHOBEHHUS M MpPEKpalIeHUs] TOpeHus (MoXkapa), 03HaKOMJICHUE C
o0pa3llaMd OKCHJOB M OINHMCAaHUE HMX CBOWCTB, MOJNy4eHHE, cOOMpaHWe, pacro3HaBaHUE H
U3y4YCHHE CBOWCTB BOAOpoma (ropeHue), B3amMmojcicTBue Bomopoma ¢ okcumom wmeau (1)
(BO3MOXKHO MCTIONB30BaHKUE BUACOMATEPHAIIOB), HAOMIOEHIE 00Pa3IOB BEIIECTB KOJIUYECTBOM |
MOJIb, HCCJEOBaHHE OCOOCHHOCTEH pacTBOPEHHUS BELECTB C PA3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBIICHUE PACTBOPOB C OIPENECIEHHOM MAacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aMMOJICICTBHE BOJBI C MeTalaMH (HaTpueM M KajblieM) (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEJ0BaHUE OOpa3IlOB HEOPraHWYECKHX BELIECTB PAa3IMYHBIX KIIACCOB,
HaAOJIOIeHNe M3MEHEHHs] OKpPacKd WHAMKATOPOB B PAacTBOpax KHUCIOT U HIeNoYel, M3ydeHue
B3aumonencTBud okcuaa meau (1) ¢ pacTBopoM CepHOM KHCIOTBI, KHUCIOT C METaJUIaMH,
peakuMii HeWTpalu3aluy, [OJIYy4YEHHE HEPACTBOPUMBIX OCHOBAaHHM, BBITECHEHHE OJHOTO
MeTajula IPyTUM U3 PacTBOpa COJIM, PEIICHHE SKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMe «Baxkueliue
KJIACChl HEOPTaHUYECKUX COCTUHEHUI.

Iepuoauuyecknii 3axoH u Ilepuoguyeckas cucremMa XxumMudeckux iementos /1. U.
MenaeneeBa. Ctpoenne aromoB. XumMuueckasi ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE
peakuuu

[TepBble MONMBITKY KJIACCU(PUKALUU XUMUYECKUX 3JIeMEeHTOB. [loHATHE 0 rpynmax CXOIHBIX
AJIEMEHTOB (ILIENIOYHBIE M UIEJIOYHO3EMENIbHBIE METaJUIbl, TajJOT€Hbl, WHEPTHBIE Ta3bl).
DJeMeHTHI, KOTOpble 00pa3yIoT aM(pOTepHbIE OKCHUIbI U THAPOKCHIBI.

Ilepuonnueckuit 3akoH. Ilepmommueckas cucrema XuMH4YecKux onemeHToB [[. .
MenneneeBa. KopoTkomepuonnas u amuHHOomnepuwoaHas ¢opmbl [lepuomnyeckoit cucTembl
xumuueckux anemeHtoB . WM. MengeneeBa. Ilepuoasl u rpynmbl. PU3UYECKUN CMBICH
MOPSIIKOBOTO HOMEPA, HOMEPOB NIEPUOJA U TPYIIIIBI AIEMEHTA.

Crpoenne aromoB. CocraB aromHbIx szaep. W3orombl. OnextpoHbl. CrpoeHue
AJIEKTPOHHBIX 000JIOUYEK aTOMOB MEPBBIX 20 XUMHUECKUX 3JIeMEHTOB [leprnomnyueckoil CUCTEMBI
. W. Menneneesa. XapakTepuCTHKAa XUMHUYECKOIO DJJIEMEHTAa II0 €ro IOJOXKCHUIO B
ITepuognueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHHS PaJiiyca aTOMOB XMMUYECKUX 3JIEMEHTOB, METAJUIMUECKUX U
HEMETAJUIMYECKUX CBOMCTB I10 TPYyIIaM U MEPUOAAM.

3nauenue [lepuonnueckoro 3akona u Ilepuonuyeckoil cuCTeMbl XUMUYECKHUX JIEMEHTOB
JUIs1 pa3BUTHS HAyKH U ipakTuku. [. Y. MenneneeB — y4€HbIN U IpakIaHUH.

XuMuueckas CBA3b. KoBanenTtnas (nonsipHast u HETOJISIpHAs ) CBSI3b.
DIEeKTPOOTPULIATENBHOCTh XUMUYECKUX IEMEHTOB. llOHHAas CBs3b.

Crenenp  okucieHus. OKHUCIMTENBbHO-BOCCTAHOBUTENbHbIE  peakuuu. IIponeccsl
OKHCJIEHUS U BOCCTaHOBJIEHUSA. OKUCINUTEIN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpaslloB BEIIECTB METAIOB M HEMETAJIOB, B3aMMOJAEWUCTBHUE THUIPOKCHUAA
IMHKAa C pacTBOpaMu KHUCJIOT M IIeJIoued, MPOBEICHHUE OIBITOB, WLIIOCTPUPYIOIIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX PeaKIHii (TropeHne, peakiiuy pa3iokKeHNs, COSTUHEHUS).

Mesicnpeomemmuwie ceasu



Peanuzanus MeXnpeaMETHBIX CBA3CH NMPU U3yYEHUU XMMHHU B § KJIacCE€ OCYLIECTBIISIETCA
Yyepe3 UCTIONIb30BaHKE Kak OOIIMX €CTeCTBEHHO-HAYYHBIX TOHATHUH, TaK U MOHSITHHN, SIBIISTIOIHXCS
CUCTCMHBIMH JJII OTACIBHBIX NPCAMETOB CCTCCTBCHHO-HAYYHOI'O IIUKJIA.

OO01mHe ecTeCTBEHHO-HAYYHBIC MOHITHS: HAyYHBIN (DaKT, THTIOTE3a, TEOPHS, 3aKOH, aHAJIN3,
CUHTE3, Kiaccu(uKamnus, MNEePHOAMYHOCTh, HAOIIONCHNE, OSKCICPUMEHT, MOJCIHPOBAHHE,
U3MEpEHUE, MOJICITh, SIBJICHUE.

@dusuka: Marepus, aroM, O3JIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIUI, H30TOIbI,
pPaZMOaKTHBHOCTh, MOJICKYJIa, SJIEKTPHUECKUN 3apsij, BEHIECTBO, TeN0, O0BEM, arperarHoe
COCTOAHHUE BCIICCTBA, Ias, (1)I/I3I/I‘ICCKI/IG BCJIMYUHBI, CIUHULIBI U3MCPCHUS, KOCMOC, IIJIAHCTHI,
3BE311p1, COJIHIIE.

buonorus: porocunres, neixanue, ouocdepa.

['eorpadus: armocdhepa, rtuapochepa, MHHEpAIbl, TOPHBIE TIOPONBI, TIOJE3HBIC
HCKOIIaeMbI€, TOTLTUBO, BOIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKasi peaKIus

Ilepuonnueckut 3axkoH. Ilepmommueckas cucrema XuMH4YecKux onemeHtoB [[. U
MenpneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHM CBOMCTB XHMHYECKUX
AJIEMEHTOB TNEPBBIX TPEX NEPUONOB, Kajaus, KajblUs U WX COECIUHEHUI B COOTBETCTBUU C
MOJIOKEHHEM AJIeMEHTOB B [lepuoauueckoii cucreMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BewiecTBa: BHUABl XHMHUYECKOW CBSA3H. THINBI KPUCTAIUIMYECKUX PELIETOK,
3aBHCHMOCTbH CBOMCTB BEILIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKY U BUAA XUMUYECKOHN CBSI3U.

Knaccudukanuss 1 HOMEHKIAaTypa HEOPraHWYECKUX BEIIECTB. XHMMHUYECKHE CBOICTBa
BEIIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHMYeCKHUX COEJIMHEHUM, FeHeTHYecKas
CBSI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHYECKHX peakUuid M0 pa3iIuyHbIM MPU3HAKaM (IO YKCIY U COCTaBy
YYaCTBYIOIIMX B PEAKLUUU BEIIECTB, IO TEIIOBOMY 3(PQeKTy, Mo H3MEHEHHUIO CTeleHeH
OKHUCJICHUS XMMHUYECKHUX DJIEMEHTOB, IO OOpaTMMOCTH, MO Y4YacTHIO Karajau3aropa). JDK30- U
IHAOTEPMUYECKUE PEAKIIMH, TEPMOXUMUYECKNE YPAaBHEHUS.

[TonsiTHEe O CKOPOCTH XUMHYECKOW peakiuu. [loHsTHE 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKUX peakuusx. [loHATHE O TOMOTeHHBIX M TE€TEpOTeHHbIX peakuusx. [loHsTtue o
katanuze. [lonsTe 0 xuMuueckoM paBHoBecHH. DaKTOPBI, BIUSIOLINE HA CKOPOCTh XUMUYECKON
peakLny U MOJI0KEHUE XUMUUECKOTO PAaBHOBECHS.

OKHCTUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIUU, JJIEKTPOHHBINM OallaHC OKHUCIUTENbHO-
BOCCTaHOBUTEIbHOW peakuuu. CocCTaBlI€HHE YPAaBHEHHHM OKHCIMTEIbHO-BOCCTAHOBHUTEIBHBIX
peakuuii ¢ UCOIb30BAHUEM METOa ANEKTPOHHOTO OaaHca.

Teopus 2MEKTPOIUTUYECKON OUCCOLUALMU. DJIEKTPOJIUTHI U HENIEKTPOJIUTHL. KaThoHBI,
AQHUOHBI. MeXaHMW3M JUCCOLMAllMM BEIIECTB C pPA3IUYHBIMU BUAAMH XUMHYECKOH CBS3U.
Crenenp auccounau. CUIbHBIC U CIIA0BIC SIEKTPOIHTHI.

Peakiiuu monHoro oomeHa. YCIOBHS MPOTEKaHUS PEAKIIM MOHHOTO OOMEHA, TMOJIHBIE U
COKpaIlEHHBbIE MOHHBIE ypaBHEHMs peakuuil. CBOMCTBa KHUCIIOT, OCHOBAaHUN U COJIEH B CBETE
NpEICTaBICHUH 00 3JIEKTPOIMTUYECKON naucconnanuu. KayecTBeHHBbIE peaklMM Ha HOHBL
[TonsTre o ruaponuse conen.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHME C MOAEISMU KPUCTANIMYECKUX PEIIETOK HEOPraHWYECKUX BELIECTB —
METAJUIOB M HeMeTauioB (rpadura M aiMasza), CIOXKHBIX BEIIECTB (XJOpUIa HaTpHs),
UCCJIEJIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHMUYECKOM pEakIuu OT BO3IACHCTBHS pa3IMUHBIX
(bakTOpOB, HCCIEAOBaHUE AIIEKTPONPOBOJHOCTH PACTBOPOB BEIIECTB, MpOIECCa TUCCOLUALUN
KHCJIOT, LIeNIouel U coseil (BO3MOYKHO MCTIOJIb30BaHHE BUJIEO MATEPUATIOB), TPOBEICHUE OMBITOB,
WUTFOCTPUPYIONIUX TPH3HAKK TPOTEKAaHUsI peaKkuii MOHHOro oOMeHa (oOpa3oBaHHME OcCajKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHUE BOJbI), OIBITOB, MWILTIOCTPHUPYIOIIUX MPUMEPHl OKUCIUTEIBHO-



BOCCTAHOBHTENBHBIX peakiii (ropeHue, peakiuy pa3ioKeHHs, COCIUHEHUs), paclO3HaBaHHE
HEOPraHMYECKUX BEIIECTB C [IOMOUIbI0 KAYeCTBEHHBIX peaklUUi Ha HWOHBI, pEIIeHHe
OKCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTasibl M MX coeTMHEHUS

OOmast xapakrepuctuka TrajgoreHoB. OcoOEHHOCTHM CTPOCHHMS AaTOMOB, XapaKTepHBIE
crenenn okucieHus. CrtpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOreHOB.
XUMHYECKHE CBOWCTBA Ha IMpUMEpPE XJopa (B3aUMOAECHCTBHE C METaUIaMM, HEMETaJlJIaMH,
miesiodamu).  XjopoBomopod. ComnsHas — KUCIOTa, XHMHYECKHE CBOWCTBA, IOJIYYCHHE,
npuMeHeHue. [[elicTBre XJ10pa ¥ XJIOPOBOAOPOJA Ha OPTaHMU3M YesloBeKa. BaykHelue Xa0puasl
U X HaXOXJCHHUE B MIPUPOIE.

OObmas xapakrepuctuka 31eMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOCHHUS aTOMOB,
XapaKkTepHble CTeNeHU okucieHus. CTpoeHue U (uU3MUECKHe CBOICTBA MPOCTHIX BEHIECTB —
KHCJIOPOZa U Cepbl. AJUIOTPONHbIE MOAM(PUKALMU KHCIOPOAa M Cepbl. XUMHUECKHUE CBOICTBA
ceprl. CepoBomopos, cTpoeHue, (U3MYECKHEe W XHMHYECKHe CcBOMcCTBA. OKCHIBI CEphl Kak
NPEACTaBUTENIN KUCIOTHBIX OKCHAOB. CepHas KUCIOTa, (PU3MUECKHEe M XUMHUYECKUE CBOMCTBa
(oOmme Kak TMpeACTaBUTENS Kjacca KHUCIOT H crnenuduueckue). XUMHYECKHUE PEaKInH,
JeKallue B OCHOBE IPOMBIIUICHHOTO CIMOCO0a MOJMY4eHHUs CEepHOM KHCIOThL. I[IpumeHeHue
cepHoit kucnoThl. Cou CEPHOM KUCIIOTHI, KaueCTBEHHAs peakius Ha cyiabdar-noH. Haxoxnenue
ceppl M €€ COCIMHEHMM B IpuUpone. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIIEH Cpenbl
COCTMHEHUSIMU Cephbl (KUCIOTHBIE AOXKIM, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
PEIOTBPALICHHUS.

OO6mas xapaktepuctuka d37aeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapakTepHbIE CTENEeHM OKHCICHHA. A30T, paclpocTpaHeHHEe B Hpupoxae, Qusnueckue u
XUMHUYECKHe cBOMCcTBA. KpyroBopor a3ora B nmpupone. AMMHAK, ero GU3HIECKUE U XUMUYCCKHE
CBOWCTBa, MMoslyuyeHue U npuMeHeHune. Com aMMOHUS, UX (PU3NYECKHEe U XUMHUECKUE CBOUCTBA,
npuMeHeHrne. KauecTBeHHas peaklys Ha HOHBI aMMOHHUA. A30THas KHCIIOTa, €€ IMOIy4YeHHE,
duznueckue W XUMHYECKHME CBOMCTBA (0O0mIME Kak WPEACTaBUTENs Kiacca KHCIOT |
cnenuduyeckue). Mcrnonp3oBaHue HUTPATOB M COJIeH aMMOHMSI B Kaue€CTBE MHUHEPAJIbHBIX
ynoOpeHuii. XUMHUYECKOe 3arpsi3HeHHE OKPYKAIOIIEH Cpellbl COSAMHCHHUSIME a30Ta (KHCIOTHBIC
JIOKITH, 3arps3HEHUE BO31yXa, MOYBBI U BOMOEMOB). Docdop, aTOTpOIHbIE MOAN(PUKAINHA
dochopa, dpuznueckue n xumuueckue coiicrea. Oxcun docdopa (V) u dpochopnas kucnora,
bu3nYecKue W XMMHYECKHE CBOWCTBa, moiydeHue. Hcmonp3oBanue QocdaroB B KadecTBe
MUHEPAITBHBIX yIOOpEeHUH.

OO6mas xapakrepuctuka snemMeHToB IVA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB,
XapaKkTepHbIE CTENICHH OKUCICHUS. YIJIepo, alIOTPOIIHbIE MOAM(DUKALIMK, pacipOCTpaHEHUE B
npupoze, Gu3ndeckue 1 XUMHIEeCKrue cBoicTBa. Ancopoums. KpyroBopot yriepoaa B mpupoze.
Oxcupspl yrmepoaa, ux GU3NYECKUe U XMMHYECKHE CBONCTBA, IEHCTBUE HA KMBBIC OPTaHU3MBI,
MOJyYeHHE W MPUMEHEHHE. DKOJIOTHYeCKre MpobiieMbl, CBA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUIOTE3a TI00aJbHOr0 MOTEIUICHHs KJIMMaTa, MapHUKOBBIA 3¢ ¢eKkT. YroabHas KUCIOTa U €€
ColM, MX (U3NYECKUE U XMMHUYECKHE CBOWCTBA, MOJy4yeHHEe M IpuMmeHeHue. KauecTBeHHas
peakuus Ha kapOoHaT-uOHBI. Vcmonp30BaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIITUICHHOCTH
U CEIbCKOM XO35IMCTBE.

[lepBoHavyanpHble MOHATHS 00 OPraHWYECKHX BEIECTBAX KaK O COCJUHEHHUSAX YIIIEpona
(MeraH, JTaH, OJTWJEH, AaleTHJIeH, JTaHOJ, NIHULEPHH, YKCycHas Kuciota). I[lpupoanbie
WCTOYHHUKH YTJIEBOIOPOAOB (Yroyib, TPUPOAHBIA Ta3, He(dTh), MPOAYKTHl HX NepepaboTKu
(O6eH3uH), UX PoJb B OBITY M TPOMBIIINICHHOCTH. [IOHSITHE 0 OMOTOTUYECKH Ba)KHBIX BEIIECTBAX:
KUpax, OelKax, YIJIeBOJax — M WX POIM B KHU3HU UeIOBEeKa. MarepualbHOE EIUHCTBO
OpPraHMYECKHX U HEOPTaHWYECKUX COCAMHEHUH.

Kpemunii, ero ¢usnyeckue M XHMHUYECKHE CBOMCTBA, IONyYeHHE U TNPUMEHEHHUE.
Coenunenuss kpemHusi B mnpupone. OOmue mnpeacraBieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM KucioTe. CHUIIMKATHI, UX UCTIOIH30BAHKUE B OBITY, B TPOMBIIUICHHOCTH. BaxHeiimme



CTPOUTENIbHBIE MaTepHallbl: KepaMHKa, CTEKIO, IIEMEHT, OeToH, ene300eToH. IIpobmembl
0€301acHOTO UCIIONIb30BAaHUS CTPOUTENIBHBIX MaTepUaIOB B TOBCETHEBHOM JKHU3HH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpaslloB HEOPraHMYECKUX BEIIECTB, CBOWCTB COJISIHOM KHCIIOTHI, TPOBEACHHE
KaueCTBEHHBIX PEaKIUil Ha XJIOPUI-NOHBI U HAOIIONEHUE MPU3HAKOB MX MPOTCKAHHS, OTBITHI,
oTpaxaromue (U3NUecKre U XMMHYECKHE CBOMCTBA TaJIOTEHOB M WX COEIUHEHHH (BO3MOMHO
WCIIONB30BaHUE BHUJICOMATEPHANIOB), O3HAKOMIIEHHE C OOpa3lamMu XJIOPUIOB (TaJOTCHUIOB),
O3HAaKOMJIEHHE C oOpa3uamMu cepbl U €€ COeOUHEHHSIMH (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATepUaoOB), HAOMIONEHHEe TMpolecca OOyIIMBaHUS  caxapa TOf  JICHCTBUEM
KOHIICHTPUPOBAHHON CEPHON KHUCIIOTHI, M3yYCHUE XMMHYECKUX CBOWCTB pa30aBICHHOW CEpPHOU
KHUCIIOTHI, TIPOBEICHUE KAaueCTBEHHOW peakiuu Ha cyiabpaT-uoH U HaOMIoeHHe Mpu3HaKa eé
MPOTEKAHMs, O3HAKOMJICHHE C (DM3WYECKHMMH CBOMCTBaMH a30Ta, ¢ocdopa W MX COCTUHECHUN
(BO3MOXHO MCHOJIb30BaHUE BUICOMATEPHANIOB), 00pa3iaMu a30THBIX B POCchOpPHBIX ynoOpeHHid,
nojlyyeHue, coOupaHue, pacrno3HaBaHME M M3y4YCHHE CBOMCTB aMMHUaka, I[pPOBEICHUE
KaueCTBEHHBIX peakluii Ha HOH aMMOHHMS U (pocdar-uoH 1 n3yueHue MpU3HAKOB UX MPOTEKAHUS,
B3aMMO/ICCTBHE KOHIEHTPUPOBAHHON a30THOM KUCJIOTHI C MEIbIO0 (BOSMOXKHO MCIIOJIb30BaHUE
BUJICOMATEpUAIIOB), U3yYeHUE MOJelied KpPUCTAUNIMYECKUX pPemeToK anMasa, rpadura,
dynnepeHa, 03HaKOMJIEHUE C TIPOLECCOM aACcOpPOLMU PACTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM
yIIIEM W YCTPOHCTBOM TPOTHBOTa3a, MOJTy4YeHHE, COOMpaHWe, pAClO3HABaHWE U H3YYCHHUE
CBOMCTB YIVIEKHCIIOTO ra3a, IpOBeJCHNE KaUeCTBEHHBIX peakluii Ha KapOOHAT ¥ CUJIMKAT-UOHBI U
U3y4eHUE TMPU3HAKOB UX TMPOTEKaHUs, O3HAKOMJIEHME C MPOAYKIMEH CHIIMKaTHOU
IIPOMBIIIEHHOCTH, PELIEHUE 3KCIEPUMEHTAIBHBIX 3a1a4 N0 TeMe «BakHeilne HeMeTaulbl U
WX COCTUHEHUS.

MeTtaJuibl M UX COeIUHEHUS

OO0masi xapakTepUCTHKa XWMHUYECKUX DJIEMEHTOB — METAJIOB HAa OCHOBAaHUU WX
nonoxenus B [lepuognyeckoit cucreMe xumuueckux 3memMeHToB J[. 1. MenaeneeBa u cTpoeHus
aroMoB. CTpoeHHE MeTaUIoB. MeTajinyeckasl CBsi3b W MeETaJUIMYecKash KpUCTaJUITMYecKas
peumérka. ODJEKTPOXMMHUYECKUN pAl HanpsDKeHUHM MeTauioB. PU3MYECKUE U XHUMHUYECKHUE
cBoiicTBa MetaiyioB. OOmue crocoObl MOTy4YeHUsT MeTauioB. [ToHSATHE O KOPPO3UM METaJUIOB,
OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CruiaBsl (CTalb, 4YyT'yH, JOPATIOMAHNN, OpOH3a) U
UX MPUMEHEHHE B OBITY U TPOMBIIIUICHHOCTH.

[llenoynbie MeTasuIbl: MOJI0KEeHUE B [leprognyueckoil cucteMe XUMUYECKUX 3JIEMEHTOB /l.
N. Menneneesa, CTpoeHUE MX arOMOB, HaxXOXJAeHUE B npupone. OU3NUEeCKHEe U XUMHYECKHE
CBOICTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUBI HATpUs U Kaius. [Ipumenenue
IIEJIOYHBIX METAJJIOB U UX COCTUHEHUM.

[[lenoyHo3eMenbHbIE METAIBI MAarHUM M KajdblMil: moJokeHue B llepmommueckoit
cucreme xumuueckux sneMeHToB JI. M. MenneneeBa, CTpoeHME KX aTrOMOB, HAaXOXIEHHUE B
npupone. Pu3nvyeckue U XMMHUYECKUE CBOMCTBA MarHus M Kajblus. BaxkHeilme coenruHeHus
KaJbIus (OKCU, THAPOKCH], cOH). JKECTKOCTH BOBI U CIIOCOOBI €€ YCTpaHEHUS.

Anmomunnii: nonoxkenne B Ilepumomuueckoil cucreme xumuueckux simemeHToB 1. .
MenpeneeBa, CTpPOCHHE aroMa, HaxOXJAeHHE B npupoae. Pru3snyeckue 1 XMMHUYECKHE CBOMCTBA
anmoMuHMs. AM(OTEpHBIE CBOMCTBA OKCHIA U THAPOKCH A AITFOMUHHUSL.

Kenezo: mnonoxenne B Ilepuoamueckoid cucreme xumuyeckux isnementoB J[. U.
MeHnneneeBa, CTpOEHHUE aTOMa, HaXOXAEHHE B mpupoae. Pu3ndyeckue U XMMHUYECKHE CBOMCTBA
xkeneza. Oxkcupawl, Tuapokcuasl U comu xkeneza (1) u xemesa (Ill), ux cocra, cBoiicTBa u
MOJIy4YEHHE.

Xumuueckuii IKCnepumenm:

O3HAaKOMJIEHHE ¢ oOpaslaMu METalJIOB M CIUIaBOB, HUX (IU3MUYECKHMMH CBOMCTBaMH,
U3Y4CHHE pEe3yJIbTaTOB KOPPO3UU METAIOB (BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPUATIOB),
0COOCHHOCTEH B3aMMOJICHCTBHS OKCHJIa KalbIIUs U HATPUsI C BOJION (BO3MOYKHO HMCIIOJIb30BaHUE
BUJIEOMATEpPUAJIOB), HCCIEIOBAHUE CBOMCTB JKECTKOW BONBI, MpOIECcCa TOPEHHUs XKejle3a B



KHCTOpoAe  (BO3MOXKHO  WCIIONB30BAHME  BHUJIEOMATEPUATOB), TPHU3HAKOB  IPOTEKAHUS
Ka4eCTBEHHBIX PEAaKIUi Ha MOHBI: MarHUs, KaJbIWs, aTIOMUHUS, ITMHKA, xene3a (1) u xemesa
(1), meau (1), HaGMIOMEHUE M OMUCAHKME MPOIIECCOB OKPAIIMBAHUS TIAMEHH MOHAMH HATpU,
KaJusl U KaJblUs (BO3MOXKHO HCIOJIB30BaHUE BUJIEOMATEpUasOB), HCCIEA0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH]IA aTFOMUHUS ¥ THAPOKCH]IA IIMHKA, PEIICHHE YKCIIEPUMEHTATBHBIX 3a/1ad 110
TeMe «BakHelnne MeTauibl U UX COCTUHEHUS.

XuMus H OKPYKaIIAs cpeaa

BemectBa u mMarepuansl B MOBCEJHEBHON JKM3HU 4elOBEKa. be3onmacHoe MCIonb30BaHUE
BEIIECTB M XHMMHYECKHX peakiuii B ObITy. IlepBas momomis MpH XUMHUYECKUX OXKOTax M
OTpaBJICHUSX.

XUMHYECKOe 3arpsi3HEHUE OKPYKAIOMICH cpesl (TipeesibHast AOMyCTUMasl KOHIICHTPAIIHS
BeniectTs, nanee — [1/IK). Ponb xuMun B permeHnn 3K0JI0rHYecKuX mpooaem.

Xumuueckuii IKCnepumenm:

H3y4YeHHE 00pa3lioB MaTepPHAIOB (CTEKIIO, CTNIABBI METAJIIOB, MTOJIMMEPHBIC MAaTEPUATB).

Mesicnpeomemmuwie cea3u

Peanu3zanus MeXNpeaMETHBIX CBA3€H MpU M3y4eHUH XUMUHU B 9 Kilacce OCyIIEeCTBIsETCS
4yepe3 UCIOJIb30BaHNE KaK OOIINX €CTeCTBEHHO-HAYYHBIX TTOHATHUN, TaK U MIOHSATUH, SIBIISFOIIAXCS
CUCTEMHBIMU JJIs1 OTJENIbHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01mue ecTeCTBEeHHO-HAYYHBIC TTOHITHS: HAyYHBIN (DAKT, TUTIOTE3a, 3aKOH, TEOpHsl, aHAIIH3,
CUHTE3, Kiaccu(uKalus, MNepUOAUYHOCTb, HAOIIONEHNE, SKCIEPUMEHT, MOJEIUPOBAHHE,
U3MEpEHHE, MOJIEINb, SIBIICHHE, TAPHUKOBBIN A()(HEKT, TEXHOIOTHS, MaTepPHAIIBI.

O®u3uka: Marepus, aroM, D3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIUJA, H30TOIIbI,
PaAMOAaKTUBHOCTh, MOJEKYNa, OJIEKTPUYECKUI  3apsii, MTPOBOIHUKH, MOIYINPOBOIHUKH,
TUAJIEKTPUKHU, (DOTOINEMEHT, BEIIEeCTBO, TENO, 00bEM, arperarHoe COCTOSHHME BEIIEeCTBa, Tras,
pacTBOp, PacTBOPUMOCTh, KPUCTAINTUYECKAasl pEmI€TKa, CIUIaBbl, (U3UYECKHE BEIMYMHBI,
€IMHUILIBI U3MEPEHUs, KOCMUYECKOE MTPOCTPAHCTBO, ITAHETHI, 3BE3b1, CoNHIIE.

Buonorusi: ¢orocunres, neixanue, 6mocdepa, 3kocucTeMa, MHUHEPAIbHBIC YIOOpPEHHUS,
MUKPO3JIEMEHTHI, MAKpO3JIEMEHTHI, TUTATEIbHbIC BEIIECTBA.

leorpadust: armocdepa, rumpochepa, MUHEpaIbl, TOPHBIE MOPOABI, MOJE3HBIC
HCKOIIaeMbIe, TOTLIINBO, BOJIHbIE pecypchl.



IINTAHUPYEMBIE PE3VJIIBTATBI OCBOEHHUA ITPOT'PAMMBLI 110 XMMHUHN HA
YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHMUAA

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOEHUS MPOTrpaMMbl OCHOBHOTIO 001Iero o0pa3oBaHUs
JOCTUTAIOTCS B X0O71e 00yYCHHSI XUMHUH B €IMHCTBE y4eOHOW U BOCITUTATEIBHOM JEATEIbHOCTH B
COOTBETCTBUM C  TPATUIHUOHHBIMH  POCCUMCKHUMH  COLMOKYJABTYPHBIMH U  JAYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATBIMA B OOIIECTBE MpaBUJIAMH U HOPMAMH TMOBEACHUS U
CIOCOOCTBYIOT IIPOIIECCAaM CaMOIIO3HAHHUS, CAMOPA3BUTHS U COLIMATTU3ALUU O0YYarOIIHUXCsl.

JIMYHOCTHBIE pe3ylbTaTbl OTPAXKAIOT TOTOBHOCTH OOYYAIOUIMXCSI PYKOBOJCTBOBATHCS
CUCTEMON MO3UTHBHBIX LIEHHOCTHBIX OPHEHTALIMA W PACUIMPEHHUE OMbITa JEATENIbHOCTU Ha €€
OCHOBE, B TOM YHUCJIC B YACTH:

1) naTpUOTHYECKOT0 BOCTIUTAHUSA:

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEJINIO, MOHMMAHUSA 3HAYEHUS XUMHUYECKOM HayKd B JKU3HM COBPEMEHHOro OOIIecTBa,
CHOCOOHOCTH BIAJIETh JOCTOBEPHOH MH(pOpManuell O MepeaoBhIX AOCTHKEHHUSIX M OTKPBITUSAX
MHUPOBOIl U OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYyYHBIX 3HAHUSX 00 ycTpoicTBe
MUpa U 00IIECTBA;

2) rpaskIaHCKOr0 BOCIIUTAHUS:

NPEICTABICHUS O COIUAIBHBIX HOpPMaxX W TPaBHIAX MEXJIMYHOCTHBIX OTHOIICHHN B
KOJUIEKTHBE, KOMMYHUKAaTHBHOW KOMIIETEHTHOCTM B OOIECTBEHHO TMOJE3HOM, yueOHO-
UCCIIEIOBATENIbCKON, TBOPUECKONW M JPYTrUX BUAAX JESITEIbHOCTH, TOTOBHOCTH K pPa3HOOOpa3HOM
COBMECTHOM JI€ATEIbHOCTU MPH BBIOJHEHUHM Y4E€OHBIX, MO3HABATENBHBIX 3a/1a4, BBIMOJIHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB, CO3/1aHUM y4EOHBIX NMPOEKTOB, CTPEMJICHHS K B3aUMOIIOHUMAaHHIO
U B3aMMOINOMOIIM B TMpollecce ATOW y4yeOHON MeATeNbHOCTH, TOTOBHOCTH OILICHMBATh CBOE
NOBEJICHWE M TOCTYNKH CBOMX TOBapUIICH C MO3WIUH HPABCTBEHHBIX W IPABOBBIX HOPM C
y4€TOM OCO3HAHMS MOCIEICTBUN MOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHMSL:

MHUPOBO33pEHUYECKHE  MPEACTaBICHHs O  BEIIeCTBE W  XUMHYECKOM  peakiuw,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTUSl HAyKH U COCTABIISIOLINE OCHOBY ISt
NOHMMAHUS  CYHIHOCTM HAy4YHOHM  KapTUHBI MHUpa, MpEACTaBIeHHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUSI MPUPOJIBI, B3aUMOCBA3SIX YEJIOBEKAa C MPHUPOAHON Cpenod, O poiu
XUMHH B IO3HAHUU 3THX 3aKOHOMEPHOCTEH;

MO3HABATENFHBIC MOTHBBI, HANpPaBICHHBIC HA MOJyYE€HUE HOBBIX 3HAHUU 1O XUMUH,
HeoOXouMble Jisi OOBSICHEHHS HAOMIONaeMbIX TPOLECCOB U SBJICHWM, MO3HABaTeIbHOM,
UH(POPMAITMOHHONW M YMTATEIBCKON KYJIBTYpBI, B TOM YHCIIE€ HAaBBIKOB CAMOCTOSTEIBHON pabOThI
C y4eOHBIMHM TEKCTaMH, CIPAaBOYHOHN JUTEpaTypod, NOCTYHHBIMU TEXHHUYECKUMHU CpEICTBAMU
WH(OPMAITMOHHBIX TEXHOJIOTUH;

UHTEpeC K OOyYeHHUIO M TO3HAHMIO, JIFOOO3HATENIbHOCTh, TOTOBHOCTh U CIOCOOHOCTH K
caM0o00pa30BaHMIO, NMPOEKTHOW M HCCIEAOBATEIbCKOM NEsTEIbHOCTH, K OCOZHAHHOMY BBHIOOPY
HaIpPaBJICHHOCTH U YPOBHs 00y4eHHUs B JaJbHEHUIIEM;

4) opMupOBaHNS KYJIbTYPHI 310POBbSI:

OCO3HaHME LIEHHOCTH >KU3HHU, OTBETCTBEHHOTO OTHOIIEHHS K CBOEMY 3/10POBBIO,
YCTaHOBKM Ha 370pPOBBI 00pa3 >KU3HU, OCO3HAHHME IOCIEACTBUNH W HENpPUATHE BPEIHBIX
MPUBBIYEK (YHNOTPEOJICHHUsI aJIKOTOJIsI, HAPKOTHUKOB, KYPEHHS), HEOOXOAMMOCTH COOJIIOIEHUS
npaBui 0€30MacCHOCTH TMpH OOpaIleHUH ¢ XUMHUYECKMMH BEIECTBAMHU B OBITY M peallbHOM
KU3HU;

5) Tpy10BOT0 BOCIMTAHUS:

MHTEpPEC K MPaKTUYECKOMY M3ydeHHIo podeccuil U Tpyda pa3indyHOro poja, YBaXKeHHE K
TPyAy H pe3yibTaraM TPYIOBOH JeSITEIbHOCTH, B TOM 4YHCIE Ha OCHOBE MPHUMEHEHHS
OpPEeIMETHBIX 3HAHUW 10 XUMHH, OCO3HAHHBIM BHIOOp HHAWBUIYAJbHOM TpaeKTOpUHU



MPOMOJDKEHUST 00pa3oBaHUS C YYETOM IJUYHOCTHBIX WHTEPECOB U CIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH, yCIenrHo nmpodecCHOHAIBPHOW NEeATeTbHOCTH U
pa3BUTHSI HEOOXOTUMBIX YMEHUH, TOTOBHOCTh aalTUPOBATLCS B IPO(ECCHOHAILHOM cperie;

6) 9K0JIOrM4eCKOr0 BOCTIMTAHMSA:

9KOJIOTHYECKH IIeNIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3eMIie,
OCHOBE €€ CyIleCTBOBaHUS, MOHMMaHHWE LEHHOCTH 370pPOBOTO M 0e30MacHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HM3MYECKOMY M TICUXHYECKOMY 3JI0POBBIO,
OCO3HAHHUE IIEHHOCTH COOJIFOJICHUS TIPABUIJI OE30MaCHOTO MOBEJACHUS TIPH PabOTE ¢ BEIIECCTBAMHU,
a TAK)KE€ B CUTYALMSIX, YTPOXKAIOIIMX 3I0POBbIO U )KM3HU JIIO/ICH;

CIIOCOOHOCTH TMPUMEHATh 3HAHMS, TOJydaeMmble MPH W3YUYEHUU XUMUH, AJI peIICHUS
3a/1a4, CBA3aHHBIX C OKPYXKAIOLIEH IPUPOIHON CPEIOH, I MOBBIILIECHUS YPOBHS 3KOJIOTUYECKOMN
KYJBTYpbI, OCO3HAHUSI TIOOATBHOTO XapaKTepa 3KOJIOTUYECKUX MpoOJieM U MyTel WX pelleHus
MOCPEICTBOM METOAOB XUMHUHU, IKOJIOTUYECKOTO MBIILUICHUS, YMEHHUSI PYKOBOACTBOBATHLCS UM B
MMO3HABaTEIbHON, KOMMYHUKAaTUBHON U COLMAIBHOM MTPaKTHKE.

METAIIPEJAMETHBIE PE3YJIBTATDBI

B cocraBe MeranmpeaMETHBIX Pe3yJAbTaToOB BBIIEISAIOT 3HAYMMbIE A (HOPMHUPOBAHUS
MHUPOBO33pEHHUs OOIIEHAYYHbIC MOHSATUS (3aKOH, TEOpHs, MPHUHIIUI, TUIOTe3a, (aKT, CUCTEMA,
poLEece, HIKCIEPUMEHT U JIPYToe.), KOTOPbIE MCIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX Y4eOHBIX
npeaMeTax M MO3BOJISIFOT HA OCHOBE 3HAHUUN U3 ITUX MPEAMETOB (POPMHUPOBATH MPEACTABICHUE O
LEJIOCTHOM HaydyHOW KapTHMHE MHpa, U YHHUBEpCaJbHbIe yuyeOHbIE ACHCTBUS (ITO3HABATEIbHBIE,
KOMMYHHKATUBHBIE, PETYISTUBHBIC), KOTOpPhIE 00ecreunBarOT (POPMHPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY ITUIAHUPOBAHUIO M OCYLIECTBICHUIO YU€OHOM e TEIbHOCTH.

Ilo3naBaTe/ibHbIE yHUBEPCAJIbHBIE YUeOHbIe 1eiCTBUS

Ba3oBLIe JJoruueckue aqelicTBUA:

YMEHUSI MCIHOJIb30BaThb NPUEMBI JIOTUYECKOTO MBIIUICHUS] TPU OCBOCHUU 3HAHUM:
pacKpbIBaTh  CMBICI XMMHYECKUX TOHATUH  (BBIAEISATH UX XapaKTepHble TMPU3HAKH,
YCTaHABIMBATh B3aMMOCBS3b C JPYTUMU MOHSATHSIMHE), UCIIOIB30BaTh MOHATUS ISl OOBSICHCHUS
OTHENbHBIX (DaKTOB M SBJICHUM, BBHIOMpPATh OCHOBAaHUS M KpUTEpPUM Ui KiacCU(UKaLUU
XUMHUYECKUX BELIECTB U XMMHYECKUX PEaKIUi, YCTaHABIUBATh MPUUYNHHO-CIIEICTBEHHbBIE CBSI3U
MEXy 00beKTaMH U3y4eHUsl, CTPOUTH JIOTHUECKHE PacCy ACHUs (MHIYKTUBHBIC, JeIyKTUBHBIE,
110 aHAJIOTUH), JIeJaTh BBIBOABI U 3aKIIOUYCHHUS;

YMEHHE MPHUMEHSTHh B IMpOLiecCce MO3HAHUS MOHATUSA (MPEIMETHbIE M MeTanpeaMeTHbIE),
CUMBOJIMYECKHE (3HAKOBBIC) MOJETH, HUCIOIb3yeMble B XHMHH, MPE0oOPa30BBIBATH IIHPOKO
IPUMEHSIEMbIE B XUMHH MOJIEbHbIE MPEACTABICHUS — XUMUYECKUIN 3HAK (CHMBOJI 3JIEMEHTA),
xumMudeckass (GopMyna M ypaBHEHHE XUMHYECKOM peakiuu — TMpU pEHIeHUH ydeOHO-
MO3HABAaTEeIbHBIX 3a/ad, € Y4E€TOM OTUX MOJENbHBIX MPEICTaBICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBCHHBIC MPHU3HAKA H3y4aeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U
XUMHYECKUX pEeaKlUl, BBISIBIATH OOIIKME 3aKOHOMEPHOCTH, MPUYUHHO-CIEICTBEHHBIE CBS3H U
MPOTUBOPEUHUS B U3y4aeMbIX MPOLECCAX U SBJICHUSAX.

Ba3oBLIe ucciienoBarejhLcKHe JeHCTBUSA.

YMEHHUE HCIOJb30BaTh MOCTaBICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a
Takkeé B KauecTBe OCHOBBI Uis (OPMHUPOBAHUS THUIOTE3bl IO MPOBEPKE MPaBUIBHOCTU
BBICKA3bIBAEMbIX CYXKJCHUN;

NpUOOpETEHNE OMbITa MO IJIAHUPOBAHUIO, OPraHM3AlMM M MPOBEACHUI0 YYEHHUYECKHX
OKCIIEPUMEHTOB, YMEHUE HAOMIONATh 32 XOJOM POIECCa, CAMOCTOSATEIHHO MPOTHO3UPOBAThH €TO
pe3yabrar, QopmynupoBaTh OO0OOIIEHUS M BBIBOJBI IO pe3yjbTaraM MpPOBEAEHHOIO OIIbITa,
WCCJICJIOBAHUS, COCTABIIATH OTUET O IPOAECTaHHON padoTe.

Pabora c nundopmanueii:

YMEHHE BBIOMPATh, aHATU3UPOBATh U HHTEPIPETUPOBATH WH()OPMAITUIO PA3TUIHBIX BUIOB
u opMm mpeacTaBaeHuUs, IOTYyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB (HayYHO-TIOMYJISIpHAS JINTEpaTypa



XUMHUYECKOTO COJCpXaHMSA, CIPAaBOYHbIE MOCOOMs, pecypchl HWHTepHeTa), KPUTHYECKH
OILICHUBATh IIPOTUBOPEUNBYIO U HEOCTOBEPHYIO HH(POPMAIIHIO,

YMEHHUE IPUMEHSTh Pa3IUYHble METOABI U 3alPOChl IIPU MOKCKE U 0TOOpe HH(pOpMALIUU U
COOTBETCTBYIOIIMX JTaHHBIX, HEOOXOMMMBIX JUISI BHIIOJTHEHUSI YU€OHBIX U MMO3HABATEIILHBIX 3a1a4
OTIpeNIeIEHHOTO THMa, MPUOOPETEHHE OIbITa B OOJACTH MCHOJIB30BaHUS HH(POPMALIMOHHO-
KOMMYHUKATUBHBIX TE€XHOJOTHIA, OBJIAQJICHUE KYIBTYPOH aKTHBHOTO HCIIOJIb30BAHUS PAa3IMIHBIX
MIOUCKOBBIX CHUCTEM, CaMOCTOSTEIbHO BBIOMPAaTh ONTUMAIBHYI0O (OPMY MpPEACTaBICHUS
UHPOPMAIIMU M WILIIOCTPUPOBATH pElIaeMble 3a7a4d HECIOKHBIMH CXEMaMH, IHarpaMMaMH,
npyrumu popmamu rpaduKy ¥ X KOMOUHALIMSAMY,

YMEHHUE HCIONb30BaTh M aHAIM3WPOBATh B Ipolecce y4eOHOW M HCCIIeNOBATEIbCKON
JeSITeIbHOCTH MH(POPMAIUIO O BIMSHUN MPOMBIIIJICHHOCTH, CEIbCKOTO X0O3HCTBA U TPAHCIIOPTa
Ha COCTOSIHHE OKPYXAIOIIEH TPUPOTHON CPEIBI.

KoMMyHHKaTHBHbIE YHHBepcaJbHble Y4eOHbIe JelcTBHA:

YMEHUSI 3aJlaBaTh BOMPOCHI (B Xoie jauajgora W (WiU) JUCKYCCHU) TIO CYIIECTBY
o0CyXJ1aeMOi TeMbl, (OPMYIHPOBATH CBOM NPEIJIOKEHUS OTHOCUTEIIBHO BBIMOJHEHHS
MPEIOKEHHON 3a/]a4u;

YMEHUS NPEACTABIATD MOJyYSHHbIE PE3yNbTaThl T03HABATEIBHOM JEATEIIbHOCTU B YCTHBIX
U THCBMEHHBIX TEKCTaX; [eJiaTh TMPE3CHTAINI0 PE3YIbTaTOB BBINOJIHEHUS XHMHUYECKOTO
JKCIIEPUMEHTa (Ja0OpaTOpHOro OMbITa, J1a0OPaTOPHON pPabOTHl MO HCCIEIOBAHUIO CBOMCTB
BEIIECTB, Y4€OHOTO MTPOCKTA);

yYMEHHUSI Y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM IO3HABAaTENbHON U
UCCIIEIOBATEIILCKON JCATENBHOCTH TMPH PEHICHHH BO3HHUKAIONMX TpoOiIeM Ha OCHOBE y4éra
Oo0IIMX WHTEPECOB M COMIACOBAHMS TMO3UIUK (0OCYXIeHUs, OOMEH MHEHUSMHU, «MO3TOBBIC
HITYPMBI», KOOPJAWHAINS COBMECTHBIX JIEHCTBHIA, ONpee/ieHIEe KPUTEPHEB MO OIICHKE KayecTBa
BBITIOJTHEHHOUN pa0OThI U APYTHUE).

PeryasitTuBHble yHUBepcajbHble y4eOHbIE 1eliCTBHS:

YMEHHUE CaMOCTOSITENIbHO OMPEACIATh eI IeSITeIbHOCTH, MJIAHUPOBATh, OCYIIECTBISATD,
KOHTPOJIMPOBaTh W TIPU HEOOXOJMMOCTH KOPPEKTHPOBaTh CBOIO JICATEILHOCTh, BBIOMPAThH
HanOonee H(dexkTuBHBIE CMOCOOBI pemeHuss y4eOHBIX W [O3HABaTeNbHBIX  3ajad,
CaMOCTOSITEIILHO COCTaBIISITh MJIM KOPPEKTUPOBATh MPEUIOKCHHBIH aJITrOPUTM JCUCTBUH IPH
BBIIOJIHEHUM 33JaHUN € y4ETOM IMONYyYCHHMsS HOBBIX 3HAaHMH 00 HU3y4aeMbIX OOBEKTax -
BEIIECTBAX M PEAKIUAIX, OIICHUBATh COOTBETCTBUE TOJIYYEHHOTO Pe3ylbTaTa 3asBICHHOW IIEJIH,
YMEHHUE UCTIOIb30BATh M aHAJIM3UPOBATh KOHTEKCTHI, IPE/JIaraeMble B YCIOBUU 3a/1aHUI.

MNPEAMETHBIE PE3YJIBTATDI

B cocraBe mnpeaMeTHBIX PpE3YIbTATOB IO OCBOCHHMIO OOS3aTENIbHOTO CONEPKAHMS,
YCTAHOBJICHHOTO JIaHHOW (denepaqbHOH pabodeil MmporpaMMoi, BBIACISIOT: OCBOCHHBIC
oOyJaronmMucs HaydHble 3HaHUs, YMEHUS M CIOCOObI JeHCTBUH, crenuduyeckue s
NpeAMETHOW 00yacTu «XUMHs», BUIBI NEATCIBHOCTH IO IMOJYYCHHUIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaINU, TPEOoOPa30BAHUIO U IPUMEHEHHUIO B PA3IIUYHBIX YYEOHBIX U HOBBIX CHUTYalLlUsX.

K koHiy oOy4yeHuss B 8 KJacce mpeIMeTHBIC pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakarb C(POPMHUPOBAHHOCTDH y 00YUAIOIUXCS YMEHHIA:

® PaCKphIBaTh CMBICT OCHOBHBIX XMMHYECKHX TOHSATHI: aTOM, MOJIEKY/Ia, XHUMHUYECKHM

AJIEMEHT, TMPOCTOE BEIIECTBO, CIIOKHOE BEIIECTBO, CMeCh (OINHOpPOAHAS H
HEOIHOPOJHAsI), BAJIEHTHOCTb, OTHOCHTENbHAs aTrOMHas M MOJICKYJIsIpHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHASE Macca, MaccoBast IOl XUMUYECKOTO AJIEMEHTA
B COCOUHEHHUH, MOJSPHBIA  00BEM, OKCHJA, KHCJIOTa, OCHOBAaHHE, COJb,
ANIEKTPOOTPHIIATEIILHOCTD, CTENIEHh OKHCIICHUS, XUMHUECKas peaKInsl, KIacCUPUKAIIHS
peaKIuii: peakliuu COCTUHEHNUS, PEAKIIMU PA3JIOKEHHs, pEaKIIuN 3aMeIeHHs, peaKIuu
00MeHa, 3K30- U IHJAOTEPMHUECKHE PEAKIINH, TeTUTOBOM 3((DEeKT peakiuu, sapo aroma,
SNIEKTPOHHBIM CIIOW aroma, aroMHas opOWTanb, paguyc aroMa, XUMUYECKas CBS3b,



NOJISIpHAsl M HETOJISIpHAs KOBAJICHTHAsl CBsI3b, MOHHAsI CBsI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBas 10 BellecTBa (MPOLEHTHAs KOHLIEHTPALHsI) B pacTBOPE;

® JULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKMX IOHSATHM M NPUMEHATH O3TH
MOHSTHS IIPH ONMCAHUU BEIECTB U UX NPEBPALLECHUN;

® JICTIOJIb30BaTh XMMHUYECKYI0 CHUMBOJHMKY [UIA COCTaBieHHS (OpMyNn BEIIECTB U
YPaBHEHUN XUMUYECKHUX PEAKLIUM;

® OIIPEJENATh BAJIEHTHOCTb ATOMOB JJIEMEHTOB B OWHApHBIX COCIMHEHMSX, CTEIEHb
OKHCIICHHMsI DJIEMEHTOB B OMHApHBIX COEAMHEHMSX, IMPHHAJICKHOCTb BEIIECTB K
OTpeNeIEHHOMY KJlaccy COeNMHEHMH 1o (opmynam, BHJ XHMHYECKOW CBSI3U
(KOBaJIeHTHAasl U MOHHAs1) B HEOPIAHUYECKUX COECAMHEHUSX;

e packpeiBatk cMbic [lepuonmnueckoro 3akona J[. M. MenpaeneeBa: Ie€MOHCTPUPOBATH
NOHMMAHHUE TEPUOANYECKON 3aBHUCHMOCTH CBOMCTB XHMHYECKHUX DJIEMEHTOB OT MX
nojoxeHuss B Ilepmoguyeckoll cucTeme, 3aKOHOB COXpPAaHEHHMS MacChl BEIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO-MOJIEKYJIIPHOTO YYEHHUs, 3aKOHa ABOIaJIpo;

® OIIMCBHIBATh W  XapakTepusoBaTh TaOinyHyro QopMmy [lepuomuueckoil cucteMsl
XMMHUYECKUX JIEMEHTOB: Pa3nMyaTbh MOHATHs «INIaBHas noarpynmna (A-rpymnma)» u
«mobouynast moxarpynna (b-rpymma)», Manbie ¥ OONblIMEe TEPUOABI, COOTHOCHTH
o003Ha4yeHus1, KoTopele umeroTcs B Tabnuue «llepuognueckas cucteMa XMMHUYECKUX
aueMeHToB [I. 1. MenneneeBa» ¢ 4HMCIOBBIMU XAapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XMMHYECKUX DHJIEMEHTOB (COCTaB M 3apa] s1pa, oOliee 4YHUCIO 3JIEKTPOHOB H
pacnpezesieHue UX M0 NEKTPOHHBIM CIIOSIM);

® KI1acCU(PUIMPOBATh XUMHUYECKUE 3JIEMEHThl, HEOPIraHWYECKUE BEIIECTBA, XUMHUYECKHE
peakiuu (MO YKMCIy M COCTaBY YYaCTBYIOUIMX B PEAKIMU BELIECTB, IO TEIUIOBOMY
dbdexry);

® XapaKTepu30BaTh (OMUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIICCTB Pa3IMYHBIX
KJIACCOB,  IIOATBEP)KIas  ONHMCAHME MPUMEPAaMU  MOJEKYISIPHBIX  YPaBHEHHH
COOTBETCTBYIOLIMX XMMHUECKUX PEaKLUi;

® IPOrHO3MPOBATH CBOWMCTBA BEIIECTB B 3aBUCUMOCTH OT MX Ka4e€CTBEHHOIO COCTaBa,
BO3MOYKHOCTH ITPOTEKAHUS XUMUUYECKUX MPEBPAIIECHU B PA3IMUHBIX YCIOBUSIX;

® BBIUUCIIAITh OTHOCUTEIIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO
JIOJI0 XMMHUYECKOTO 3JIEMEHTa 10 (popMyre COeAMHEHUs, MaCCOBYIO JIOJIIO BELIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIIUHY;

® IPUMEHATH OCHOBHBIE OIEPALMHA MBICIUTEIBHON [EATENBHOCTH — aHAJIW3 U CHUHTES,
cpaBHEHHE, 0000IIEHNEe, CUCTEeMAaTH3aINI0, KIaCCH(UKAIINIO, BBISBICHUE MPUYNHHO--
CJIEACTBEHHBIX CBS3€M — M1 WM3YYEHHS] CBOMCTB BEIIECTB U XMMHUYECKHX PEAKLUU,
€CTECTBEHHO-HayUHbI€ METO/bl TI03HAHMSI — HAOJIOIEHUE, U3MEPEHUE, MOJCIINPOBAHHE,
HKCTIEPUMEHT (peabHbI 1 MBICTICHHBIH);

e cleloBaTh  IIpaBMJIAaM  IOJNB30BAaHUS XHMHUYECKOW TMOCYIoW M J1aOOpaTOpHBIM
o0opy10BaHHEM, a TaKKe IpaBWJaM OOpallEHHs C BEUIECTBAMHU B COOTBETCTBUU C
MHCTPYKLHUSMHU TI0 BBIOJHEHUIO Ja0OpaTOPHBIX XUMHUECKUX OMBITOB MO MOIYYEHUIO
U COOMpaHHIO Ta3000pa3HBIX BEMIECTB (BOAOPOJAA W KHCIOPOAA), MPUTOTOBICHUIO
pacTBOPOB C OIPENEIEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BELIECTBA, IIJIAHUPOBATH
U IIPOBOJUTH XUMHUYECKUE DKCIICPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB IIEJIOUEH U
KHCJIOT C IOMOIIBIO MHUKATOPOB (JIAKMYcC, (eHON(TATCHH, METUIIOPAHXK U JPYyTrHe).

K koHny oOydeHus B 9 kJacce NpeIMETHbIE pe3ylbTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

oTpakaTb C(POPMHUPOBAHHOCTDH y 00YUAIOIUXCS YMEHHIA:

® DACKPBIBATh CMBICI OCHOBHBIX XMMHYECKHX IIOHATHUN: XMMHYECKHH DJIEMEHT, arToM,
MOJIEKYJa, HOH, KATHOH, aHUOH, ITPOCTOE BEILECTBO, CIOKHOE BELIECTBO, BAJICHTHOCTB,
ANIEKTPOOTPULIATENIBHOCTD, CTENEHb OKHUCIIEHUS, XMMHUYECKas pEeaKlUs, XUMHUYECKas
CBsI3b, TEIUIOBOM 3(PQEeKT peakiuu, MoJb, MOJSPHBIA 00BEM, PacTBOP, IICKTPOIUTHI,



HEDJIEKTPOJIUTHI, DJJCKTPOJUTHYECCKAs JUCCOIMAINS, PEaKlMd WOHHOTO OOMEHa,
KaTaJn3arop, XHWMHUYECKOE paBHOBecHE, OOpaTUMble M HEOOpaTHUMbIE pEeaKlUu,
OKUCITUTEIbHO-BOCCTAHOBUTENIbHBIE  PEAKIUU,  OKHUCIUTENIb,  BOCCTAaHOBUTEIb,
OKHUCJICHHE M BOCCTaHOBJIEHHE, aJUIOTpONus, amMpOTepHOCTb, XHMHUYECKas CBS3b
(KOBaJICHTHAsl, WOHHAs, METAIMYECKas), KpUCTAUIMYecKash pemeTka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOM peakluH, TMpeAeabHO AOMyCcTUMAas
koHneHTpanus [1/IK Bemectna;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX MOHSATHH M NPUMEHSTH 3TH
MOHSTHUS MIPU OMUCAHUY BEIIECTB U UX MPEBPALECHUN;

® IICTIOJIb30BaTh XMMUYECKYI0 CHUMBOJIMKY Ui COCTaBieHUS (opMyl BeElIECTB H
YpaBHEHUN XMMHYECKHX PEAKIIHM;

® OTPE/IEATh BAJICHTHOCTD U CTENEHb OKUCICHUS XUMUYECKHUX 3JIEMEHTOB B COCIMHEHUSIX
pa3IMYHOIO COCTaBa, IPHUHAJIEKHOCTh BEIIECTB K OINPEAEIEHHOMY Kiaccy
coequHeHUN 10 (QopMmynam, BUJ XUMHUYECKOHM CBS3M (KOBaJIeHTHas, WOHHAs,
METAJUIMYECKasi) B HEOPraHMYECKUX COEOUHEHHUAX, 3apsA]l HMOHA [0 XUMHUYECKOU
dopmyne, xapakTep cpelnbl B BOAHBIX PacTBOpax HEOPraHUYECKHX COCTUHEHHH, TUII
KPUCTAJIINYECKOU PEHIETKA KOHKPETHOTO BEILIECTBA;

e packpbiBaTh cMbIch [lepuonuueckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATH €TI0
NMOHMMAaHUE: OINHCHIBAaTh W XapakTepus3oBaTh TaOnuuHyo (opmy Ilepuonnueckoit
CUCTEMBl XUMHUYECKUX D3JIEMEHTOB. pa3Iu4aTh MOHATHS «IJIaBHas monarpymma (A-
rpynmna)» u «mnobounas moxarpynmna (b-rpymma)», Mameie ¥ OONBIINE TIEPUOJBI,
COOTHOCHTH OOO3Hau€HHs, KOTOpbIe MMEIOTCI B MEPUOJMYECKON Tabiuie, ¢
YHUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHX SJIEMEHTOB (COCTaB U
3apsia sijpa, o0Iee YUCio 3IEKTPOHOB U PACIIpPENICIEHUE UX TI0 3JIEKTPOHHBIM CIIOSIM),
OOBSCHATH O0OIIKMEe 3aKOHOMEPHOCTH B HW3MEHEHHWU CBOWCTB OJJIEMEHTOB U MX
COCIMHEHUH B Mpejenax MallbIX NEPHOJOB U IMIABHBIX MOATPYII C YYETOM CTPOCHUS
UX aTOMOB;

® KJIaCCHPUIIMPOBATh XUMHYECKHE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA, XMMHYECKHE
peakiuu (1Mo 4YMUCIy U COCTaBy YYACTBYIOIIMX B PEAKIMU BEUIECTB, MO TEIMJIOBOMY
3¢ dexTy, 10 U3MEHEHUIO CTETICHEH OKUCIICHUS XUMHYECKUX DJIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBaTh) O0OmUE U crneuuduueckue XUMHUYECKHE CBOHCTBA
MPOCTBIX U CIOXKHBIX BEUIECTB, MOATBEPK/1asi OMUCAHUE TPUMEPAMH MOJICKYIISIPHBIX U
MOHHBIX YPaBHEHUN COOTBETCTBYIOLINX XUMHUECKUX PEaKIU;

® COCTaBJIATh YPABHEHMS 3JIEKTPOJUTUYECKOM OUCCOLMAIMU KHUCIIOT, LIEJIOYEH U COJIEH,
NIOJTHBIE U COKpAIIEHHBIC YPABHEHUS peakluii HOHHOTO OOMEHa, YpaBHEHHsI peaKIlHid,
MOATBEP)KAAIOMIUX CYIIECTBOBAHHE TE€HETUYECKOM CBSI3M MEXKAYy BelleCTBaMU
pa3JIMYHBIX KJIACCOB;

® PACKpbIBaTh CYIIHOCTb OKHCJIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUIl MOCPEICTBOM
COCTAaBIICHUSI DIIEKTPOHHOTO OajaHca dTUX PEaKInii;

® IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
MPOTEKAaHUSI XUMUYECKUX MPEBPAIICHUN B PA3INYHBIX YCIOBUAX;

® BEIYHCIISITH OTHOCHUTEJIBHYI0O MOJIEKYJIIPHYIO M MOJISPHYIO MacChl BEHIECTB, MAaCCOBYIO
JIOJTI0 XMMHUYECKOTO 3JIEMEHTa 10 (popMysie COeAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUEThI O YPABHEHHUIO XUMUYECKON PEAKIINH;

e cOONMIONaTh  TMpaBWJIa  TOJB30BAHUS XUMHUYECKOH TOCYIOM ©  J1TaOOpaTOpHBIM
o0Opy0BaHMEM, a TaKXe IMpaBWiia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUHU C
UHCTPYKUHUSMHU IO BBITOJHEHHUIO J1a00PaTOPHBIX XUMUYECKUX OMBITOB IO MOTYYEHHUIO
U coOMpaHUIo Ira3000pa3HBIX BEIIECTB (aAMMHUAKa M YIJIEKUCIIOTO ra3a);

® IPOBOJIUThH PEAKIUH, MOATBEP)KIAIONINE KAaueCTBEHHBIM COCTAaB pa3UYHBIX BEIIECTB:
pacro3HaBaTh OIBITHBIM TYTEM XJIOpHI-, OpoMHUA-, HOAWA-, KapOoHar-, ¢ocdar-,



CWJIMKAT-, Cynb]ar-, THUAPOKCHI-UOHBI, KATHOHBI aMMOHHS W WOHBI HW3Y4EHHBIX
METAJIOB, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOpPaX HEOPraHMYECKUX BEIIECTB;

® [[PUMEHATh OCHOBHBIE ONEPAlMH MBICIUTEIBHON JAEATEIbHOCTH — AaHAJIU3 W CHHTE3,
cpaBHEHHE, O0000IIEeHWe, CHUCTEMAaTH3aIlMi0, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX
CBSI3€M — JUIA M3Y4YEHUs CBOMCTB BELUIECTB U XUMHUYECKUX PEaKLUW, €CTECTBEHHO-
HaydyHbIE METOJAbl TO3HAHMS — HaONIOAEHWEe, W3MEPEHHE, MOJICIUPOBAHHE,
OKCIIEPUMEHT (peasbHBIN u MBICJIEHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KVIACC
KosnyecTBo yacoB
N HaumeHnoBaHue pa3/iesioB U TeM NPOrpaMMbl JJACKTPOHHEIE (IHPPOBLIC)
n/n pasi porp Bcero KontpoinHeIe IpaxTiaec o0pa3oBare/ibHbIE Pecypchl
padoTbI KHe padoThl
Pa3gea 1. llepBoHayaibHbIe XMMHYECKHE TOHATHS
11 Xumus — BakHasi 00J1aCTh €CTECTBO3HAHUS U 10 2 Bbu6mmoreka IIOK
' PAaKTHYECKOM JEITEIHHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837c
12 BemecTBa 1 XUMHYECKHE PEAKITUH 1 bubmorexa [TOK
' = peaxi https://m.edsoo.ru/741837c
Hroro no pazneny 32
Pa3ges 2. BaskHelilune npeAcTaBUTEIH HEOPraHHYeCKUX BelllecTB
Bbu6mmoreka [IOK
2.1 Boznyx. Kucnopon. [Torsitie 06 okcumax 9 https://m.eds00.ru/7f41837¢
bu6mmoreka [IOK
2.2 Bonopona.ITorsitue o Kuciaorax u Comsx 10 1 https://m.edsoo.ru/7f41837¢
Bbu6moreka IIOK
2.3 Bopna. PactBopsr. [TonsiTre 06 0cHOBaHMSIX 7 1 1 https://m.edsoo.ru/7f41837¢
. bu6mmoreka [IOK
2.4 OCHOBHBIE KJIACChl HEOPTAHUYECKUX COCTUHECHHI 16 1 1 https://m.edsoo.ru/7f41837¢
Hroro no pazneny 42

Pasnean 3. [lepuoguvecknii 3axoH u [lepnognyeckasi cucrema xumndeckux aeMeHToB . U. MenaeneeBa. CTpoeHue aToMOB.

XumMuueckas cBsi3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE PCAKIHH

[Tepuoanyeckuit 3akoH u [lepuonuueckas

bu6mmoreka [IOK
3.1 cucTeMa XMMU4eckux snemMeHnToB 1. 1. 10 https://m.eds00.ru/7f41837¢
MenneneeBa. CTpoeHne aroma
32 Xumudeckas cBsi3b. OKHCIUTEILHO- 15 1 bu6mmoreka [IOK

BOCCTAHOBUTCJIbHBIC PCAKIIUN

https://m.edsoo.ru/7f41837¢c
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Hroro no pazneny

25

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢

PesepBHOe Bpems

Bbu6mmoreka IIOK
https://m.edsoo.ru/7f41837c
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9 KJIACC

KoaudecTBo 4acoB

N HaumeHoBaHUe pa3/1esioB U TeM MPOrpaMMbl K I JJICKTPOHHEIC (HPPOBLIC)
n/n pas porp Bcero OHTPOBHLIE paKTiiec o0pa3oBare/ibHbIE pecypcehl
padoThI KHe padoThbl
Pasznea 1. BemecTBo 1 XUMHYeCKHE peakIuu
11 [ToBTOpEHUe 1 yriyOJaeHNEe 3HAHUN OCHOBHBIX 5 1 bubnuoreka [{OK
' pasziesnioB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHbBIE 3aKOHOMEPHOCTH XUMUYECKUX 4 bubmoreka [JOK
' peaKIuii https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTHYECKAS TUCCOIUALINSA. XUMUYECKUE 8 1 1 bub6mmoreka [IOK
' peaKIuu B pacTBOpax https://m.edso0.ru/7f41a636
Hroro no pazneny 17
Pasnen 2. HemeTa/uibl M X COeIMHEHUS
21 OO01mast XapakTeprCcTUKAa XUMHYECKHIX JJIEMEHTOB 4 1 bubmorexa [JOK
' VIIA-rpynmsl. [amorest https://m.edsoo.ru/7f41a636
29 OO6m1as XxapakTepuCcTUKa XUMHUYECKHUX AJIEMEHTOB 6 bubnuoreka [JOK
' VIA-rpymmel. Cepa u e€ coequHeHHs https://m.edso0.ru/7f41a636
23 OO01m1ast XapaKTepUCTHKA XMMUYECKUX JIEMEHTOB 7 1 bubnuoreka [JOK
' V A-rpynmsl. A30T, Gochop ¥ UX COCTUHCHHUS https://m.edsoo.ru/7f41a636
o | e g seounoneuaion | 1 , | ook
' https://m.edsoo.ru/7f41a636
COEJIMHEHUS
Hroro no pazaeny 25
Pa3nen 3. MeraJibl M BX COeAUHEHUS
. bu6mmoreka [IOK
3.1 Obmue ceoicTsa MeTanIOR 4 https://m.edso0.ru/7f41a636
3.2 Baxkuelimume MeTauipl 1 UX COEIUHEHUS 16 1 2 bubmiorexa LIOK

https://m.edso0.ru/7f41a636
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Hroro no pazneny 20
Pasnen 4. Xumus v okpy:Kkamomas cpeaa
4.1 Bertectsa 1 Mmarepuaiisl B )XKU3HA YEJIOBEKA 3 bubmiorexa LIOK
' m P https://m.edsoo.ru/7f41a636
Wroro mo pazaeny 3
PezepBHOC Bpems 3 bubmmorexa [IOK
P P https://m.edso00.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOI' PAMME 68
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLUECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIVIS1 YYEHUKA
Xumus. 8 kiacc: yueb. ans obueoopazoparenbubix yapexaenuit / O.C. I'abpuensH. - 3-e us.,
crpeorutl. - M.: Jlpoda, 2022. - 286 c.
Xumus. kiace: yae0. s oomeobpaszoBarenbHbx yupexacauii / O.C. ['abpuensH. - 3-¢ u3.,
crpeorutl. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA
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Xumus. 8 ki1.: Meronudeckoe ocodue. - M.: [lpoda, 2021.

2. T'abpuensu O. C., SmykoBa A. B. Terpaap nis 1a60paTopHBIX OMBITOB M TPAKTHYECKUX
pa6or. 8 k1. K yuebnuky O. C. 'abpuensna «Xumus. 8 kinace». M.: poda, 2022.

3. lN'abpuensn, O. C. Meroanueckoe mocodue k yueonuky O. C. 'abpuensaa «XuMusi». 8
knacc / O. C. I'abpuensa. — M. : [Ipocda, 2021. — 109.

4. T'abpuensH, O. C. Metoguueckoe nmocooue k yueonuky O. C. ['abpuensna «Xumus». 9
knacc / O. C. I'abpuensn. — M. : [Ipocda, 2021. — 108.

5. Xumus : TexHonorudeckue kaptol K yueoHuky O. C. ['abpuensiHa «Xumus. 8 Kiracey :
meToamueckoe nmocodbue / JI. . AcanoBa. — M. : [Ipocda, 2020

6. Xumus : TexHonorudeckue kaptol K yueoOHuky O. C. ['abpuensna «Xumus. 9 kiacey :
meToamnueckoe nmocodue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumus. 8 ki1.: KonTponsHbie u mpoBepouHbie padboThl K yueOHuky O. C. ['abpuensHa
«Xumust. 8» / O. C. T'abpuensn, I1. H. bepeskun, A. A. Ymaxkosa u np. - M.: [Ipocda, 2022.
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http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-HayYHbBIC SKCIIEPUMEHTHI:
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http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukOepoBoit

http://www alhimik.ru Bcepoccuiickast omummnuaia mKOJIbHAKOB IO XUMUN
http://chem.rusolymp.ru Oprannueckast XuMusi: IEKTPOHHBIA YY€OHUK JJIsI CPEIAHEH LIKOJIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3IEKTPOHHBIN YIEOHHK

http://www hemi.nsu.ru OTKpBITBIN KOJISIK: XUMUS
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