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HHOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHUHM Ha YPOBHE OCHOBHOTO OOIIero 0Opa3oBaHUs COCTaBJICHAa Ha OCHOBE
TpeOOBaHMI K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTEeIbHONW MPOrpaMMbl OCHOBHOTO OOIIETro
oOpa3zoBanus, npeacrasieHHbIx B @T'OC OO0, a Taxke Ha ocHOBE (hefepaibHON pabodeil mporpammbl
BOCIIUTaHUS U C YYETOM KOHLIENIMH MpenoaBaHus yueOHOro mnpeamera « XuMHus» B 00pa3oBaTelbHbIX
opranuzanusix Poccuiickoit denepanuu.

[Tporpamma mo xuMuM AaET MpEJCTaBICHNUE O LEJIX, 00MIel cTpareruu 00y4YeHus, BOCITUTaHUS
U pPa3BUTHS 00YYAIOLIUXCS CPEACTBAMU YUeOHOTO IPEMETa, YCTAaHABIMBAET 0053aTeIbHOE PEAMETHOE
coJiep)KaHue, IpeyCMaTpUBaeT paclpeesieHue ero Mo KiaccaM M CTPyKTypUpOBaHUE IO paslienaM U
TEMaM NpPOrpaMMbl IO XHUMHUH, OIpPEIEISeT KOJIMYECTBEHHBIE W KAauECTBEHHbIE XapPaKTEPUCTUKU
COJIepKaHUsA, PEKOMEHYEMYIO TOCJIE€0BATEIbHOCTh U3YyUCHHUS XUMHU C YYETOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBsI3€H, JIOTUKA Y4eOHOro Mpoliecca, BO3PACTHBIX OCOOCHHOCTENW 00ydaromuxcs,
orpeenseT BO3MOKHOCTH MIpeaMeTa JUlsl pealn3aluu TpeOOBaHUI K pe3ysibTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOILIEro oOpa3oBaHMsA, a Takke TpeOOBaHUM K
pesyibTataM OOyueHHMs XMMHUHM Ha YPOBHE LeJIell M3yueHHUs NpeIMeTa U OCHOBHBIX BHJIOB yueOHO-
MO3HABATEJILHOM JIeSITeTbHOCTH 00YYaIOIIErocs 0 OCBOCHUIO yUEOHOTO CO/IepKaHMSL.

3HaHWEe XHMHU CIYXXUT OCHOBOW Ui (OPMHPOBAHUS MHPOBO33PEHHS OOYYaroIIerocsi, ero
IIPEJICTAaBICHUA O MaTepUalbHOM €IMHCTBE MHpA, BAXKHYIO pOJIb WUIparoT (popMHpyeMble XUMHUEH
NPEICTAaBICHNUs O B3aMMOIIPEBPAIIECHUSAX SHEPrMM M 00 3BOMIOLMU BEUIECTB B MPHUPOJE, O IMyTAX
pelieHus: Ta00aNbHBIX MPOoOJieM YCTOWYMBOTO Pa3BUTHUSI UEIOBEUYECTBA — CHIPEBOM, SHEPreTHUUYECKOH,
MUILEBON U 3KOJIOrHYecKoi 6€30IacHOCTH, MPOOIJIEM 3paBOOXPAHEHUS.

W3ydenne XuMHH:

CIOCOOCTBYET pealu3allii BO3MOXKHOCTEH Ui CaMOpa3BUTHUA W (OPMHUPOBAHUS KYJIBTYpPbI
JMYHOCTH, €€ 001el U (yHKIMOHATBLHON TPAMOTHOCTH;

BHOCHUT BKJaJ B (OpMHUpOBaHHME MBINUICHUS W TBOPUYECKHX CIMOCOOHOCTEH OOydarommxcs,
HaBBIKOB HX CaMOCTOSITEJIbHOM y4eOHOW AEATEIbHOCTH, SKCIIEPUMEHTAJIbHBIX U HMCCIEA0BATEIbCKUX
yYMEHUH, HeOOXOAUMBIX KaK B IIOBCEHEBHON KHU3HU, TaK U B IPOPECCUOHATBHON 1eATEIbHOCTH;

3HaKOMUT CO CelU(PUKON HAYYHOTO MBIIIICHHS, 3aKJIabIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsiIa Ha
€IMHCTBO TNPHUPOJBI M YEIOBEKa, SBJISETCS OTBETCTBEHHBIM 3TalloM B ()OPMHPOBAHUU €CTECTBEHHO-
Hay4YHOI rpaMOTHOCTH O00YyYaroIuXcs;

CocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K
NpUpOE, K YeTOBEKY, BHOCUT CBOW BKJIa/l B 9KOJIOTMUYECKOE 00pa30BaHNe 00yUYaIOIINXCS.

JlaHHBIC HAMpaBIIEHUS B 00YYEHUN XUMHH 00ECTICUMBAIOTCS CIIEIM(HUKOI copepkaHus y4eOHOTO
npeMeTa, KOTOPBIN SBISIETCS TeJarorn4ecky aIalTHPOBAHHBIM OTpakeHHUEeM 0a30BOM HAYKH XUMHUH Ha
OIPENICTIEHHOM JTarle €€ pa3BUTHS.

Kypc xuMum Ha ypoBHE OCHOBHOIO O0OIIEro 0OOpa30BaHHS OPHUEHTUPOBAH Ha OCBOEHHUE
00yyaroIyUMHUCS CHUCTEMbI IE€PBOHAYAIbHBIX MOHATHM XMMHH, OCHOB HEOPraHMYECKOW XHMHUHU H
HEKOTOPBIX OT/AEIbHBIX 3HAUUMBIX MOHATHIA OPraHU4eCKON XUMHH.

CtpyKTypa comepkaHusi IpOrpaMMBbI 110 XUMHUHM CPOPMHUPOBAaHA HA OCHOBE CUCTEMHOTO MOAX0/a
K €€ m3ydyeHuro. CoJlepikaHUE CKJIAJbIBAETCSI M3 CUCTEMBl INOHATUH O XHMUYECKOM DJJIEMEHTE U
BEIIECTBE W CHCTEMBI IMOHATUH O XUMHUYECKOH peakiuu. OOe 3TH CHCTEMBI CTPYKTYPHO OpPTaHU30BaHBI
[0 TPHUHLHUITY I[OCJIEAOBATEIBHOIO pPAa3BUTHS 3HAHWNM Ha OCHOBE TEOPETUYECKUX IIPEJICTaBICHUN
Pa3sHOIo YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YU€HHS] KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— ITepuoanueckoro 3akona Jl. 1. MenzeneeBa kak OCHOBHOT'O 3aKOHA XMMUU;



— YUYEHHMsI O CTPOEHUH aTOMa U XMMHUYECKOM CBSI3U;

— MpeCTaBIEHUI 00 3JIEKTPOIUTHUECKON AUCCOIMAINY BEILIECTB B PaCTBOPAX.

Teopernueckne 3HaHUS pacCMaTpUBAIOTCI HA OCHOBE OMIMPUYECKH IOJIYYEHHBIX U
OCMBICJICHHBIX (DAKTOB, pa3BHBAIOTCS IOCIEAOBATEIBHO OT OJHOTO YPOBHS K APYrOMY, BBITIOJIHSSA
GyHKIMM OOBSICHEHMSI M MPOTHO3UPOBAHUS CBOMCTB, CTPOCHHS M BO3MOKHOCTEH MPaKTUYECKOTO
MPUMEHEHUS U MOJIYYEHHUS U3YYaeMbIX BEILIECTB.

OcBoeHue MPOorpaMMbl 10 XUMUHU CIIOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHS O XUMUYECKOU
COCTABJIAIOLIEH HAYYHOU KapTUHBI MUPA B JIOTUKE €€ CUCTEMHOM IPUPOJBI, IEHHOCTHOTO OTHOLIEHUS K
HAayYHOMY 3HAHHIO M METOJaM IO3HAHMs B Hayke. M3yuyeHue XMMHMM NPOUCXOIUT C IPHUBICYEHHEM
3HAHUKM U3 paHee U3YYCHHBIX YUeOHBIX MpeaMeToB: «OKpyxawommii Mupy», «buonorus. 5—7 kimacce» u
«Dusnka. 7 Kiacey.

[Ipy u3yyeHUM XUMHUU MPOUCXOIUT (OPMUPOBAHHE 3HAHUNW OCHOB XMMHUYECKOW HAyKU Kak
00JacTl COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM NeATENbHOCTH YelOBEeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHUPOBOH KyNbTyphl. 3alaya y4eOHOTO MpeaMeTa COCTOUT B (POPMHPOBAHHH CHCTEMBI
XUMHYECKUX 3HAHUW — BaXKHEUIIMX (AKTOB, TMOHATHI, 3aKOHOB M TEOPETUYECKUX TIOJOKEHUH,
JOCTYITHBIX 00OOIIEHUH MHUPOBO33PEHUYECKOTO XapaKTepa, S3blKa HAayKH, B MPUOOIICHUH K HAyYHBIM
METOJIaM TIO3HAHUS TPU H3YyUYEHUH BEIIECTB U XMMHUYECKUX peakuuid, B (OPMUPOBAHUU U PA3BUTHH
MIO03HABATENBHBIX YMEHUN M UX MPUMEHEHUHU B yU9eOHO-TI03HABATEIHHON U y4eOHO-HCCIeT0BATEIBCKON
JeSITeTbHOCTH, OCBOCHUH TPABMII O€30ITaCHOTO OOpAIIeHuUs C BEIIECTBAMH B ITOBCETHEBHOM JKHU3HU.

[Ipy wu3ydyeHMH XMMHHM Ha YpPOBHE OCHOBHOTO o00Imiero oOpa3oBaHHMsl Ba)kKHOE 3HaYCHHE
puoOpeIy Takue LEeIH, KakK:

— (opmupoBaHHEe WHTENIEKTYadbHO pPAa3BUTONW JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYJIHUYECTBY, CaMOCTOSITEIbHOMY MPHHSITHUIO PEIIEHUH, CIIOCOOHOW alanTHUpOBaThCi K OBICTPO
MEHSIOLIUMCS YCIOBUSAM KU3HU;

— HamnpaBJICHHOCTh OOyYeHUS Ha CHUCTEMaTHYeCKoe MpHOoOIIeHHe oOyyaromuxcs K
CaMOCTOSITENIFHOW TTO3HABATEIBHON JIEATENIbHOCTH, HAyYHBIM METOJaM TIO3HaHHSA, (HOPMUPYIOIIAM
MOTHBAIIMIO U Pa3BUTHE CIIOCOOHOCTEN K XUMUM;

— o0ecreyeHnue YCIOBUN, CIHOCOOCTBYIOIIUX TMPHOOPETCHHIO OOYYarOIIUMUCS  OTIBbITa
pa3HOOOpa3HOM JIeATENIbHOCTH, TO3HAHWS M CaMOIIO3HAHMS, KIIIOYEBBIX HABBIKOB (KIHOYEBBIX
KOMIIETEHIINIA), IMEIOIINX YHUBEPCAIbHOE 3HAUCHUE AJIs PA3IUYHBIX BUIOB JACSITEIbHOCTH;

— (hopmupoBanue o01Iel PYHKIIMOHATHHON U €CTeCTBEHHO-HAYyYHOI IPaMOTHOCTH, B TOM YHCIIE
YMEHH OOBSACHATh W OICHWBATH SBJICHHUS OKPYXAIOIIETO MHUpPA, WCIONB3Yysl 3HAHUS U OIIBIT,
MOJTyYEHHBIC MPH U3YYCHHH XUMUH, IPUMEHITh UX MPHU PEUICHUH MPOOJIeM B MOBCEAHEBHOMN XKU3HHU U
TPYAOBOM AEATEILHOCTH;

— (opMupoBaHue y OOYyYarOIIUXCSd TYMAaHUCTHMYECKHMX OTHOUICHWH, MOHMMaHHUA IEHHOCTU
XUMHUYECKHX 3HAHUHM 7151 BBIPAOOTKU HKOJIOTUYECKH 11eJIeCO00pa3HOro MoBeieHusl B ObITY U TPYAOBOI
JESITEIbHOCTH B LIEJISIX COXPAHEHMS CBOET0 3/I0POBBS M OKPY’KaIOIIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHBAIMHM K OOyUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIMTAaHHUIO Ha
OCHOBE YCBOCHHS OOIIEUYETIOBEUECKUX IIEHHOCTEW, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHpoduis u
HaINpaBJIEHHOCTH JAIbHEHIIEro 00y4eHusl.

OOmiee ymuCIO YacoB, OTBEACHHBIX I W3yYEHHs XUMHH Ha YpPOBHE OCHOBHOIO OOIIEro
obpasoBanus, coctaBiseT 136 yacoB: B 8 kitacce — 68 yacoB (2 yaca B Hezieno), B 9 kiacce — 68 yacoB
(2 yaca B HezieMIO).



COJAEP/)KAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHBIE XMMHYECKHE IIOHATHUS

[Ipenmer xumuun. Posib XMMUM B JKM3HU 4YeJIOBEKAa. XMMHS B CUCTEME HayK. Teia u BemiecTsa.
®du3nuecKre CBOMCTBA BelIECTB. ArperaTHoe cocTosiHue BemlecTB. [loHATHE O MeToAax MO3HAHHS B
xumuH. Yucteie BemecTBa U cMecu. CriocoObl pa3ieieHus] CMeceu.

ATOMBI U MOJIEKYJIbl. XUMUYECKUE 3JIeMEeHTbl. CUMBOJIBI XUMUYECKHUX 3JIeMeHTOB. [IpocThie u
CJIOKHBIE BelIeCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (opmyrna. BaJeHTHOCTP aTOMOB XHMHYECKHX JJIEMEHTOB. 3aKOH IMOCTOSHCTBA
coctaBa BeulecTB. OTHOcUTENbHAsE aToOMHasg Macca. OTHocUTeNbHAsE MOJIEKYJsipHas Macca. MaccoBast
JI0JIsI XMMUYECKOI'O 3JIEMEHTA B COCIMHEHHH.

KomnuectBo BemiectBa. Monbs. Moisipas macca. B3auMOCBSI3b KOJIMYECTBA, MacChl U YHCIIA
CTPYKTYPHBIX €IUHHUII BelecTBa. Pacu€Tsl mo popmynam XUMHUYECKHX COCTUHEHHIA.

duznyeckre U XUMHUYECKHUE SIBICHUS. XUMHUUYECKash peakus U €€ NpU3HaKU. 3aKOH COXPaHEHUS
Macchl BEIIECTB. XUMHUYECKHe ypaBHeHHsA. Kiaccudukamus XUMUYECKHX peakiuii (CoeaTuHEeHWUs,
pa3IoXKEeHMsI, 3aMeIIeHuUs, OOMEHa).

Xumuueckuii sIkcnepumenm:

3HAKOMCTBO C XHMHYECKOH TOCyAOH, TpaBmwiaMu pabOTBl B JIa0OpaTopuu W TpuEMamMu
oOpareHust ¢ 1a00paTOpHBIM 000PYIOBAaHUEM, M3yUYCHHUE W ONHCaHWE (PU3NUECKHX CBOMCTB 00pa3lioB
HEOPTraHWYECKUX BEIIECTB, HaOmoneHne (u3ndeckux (IUIaBJieHWE BOCKA, TasHUE JIbJla, PacTUpPaHUE
caxapa B CTyIKe, KUNIEHHE U KOHACHCAlMs BOJABI) U XHUMHUYECKUX (TOPEHHE CBEYH, MPOKAINBAHUE
MEIHON MPOBOJIOKH, B3aUMOECHCTBHE MeJia C KUCIIOTOMN) SIBJICHUI, HAOII0/IEHUE U OMTMCaHNe MPU3HAKOB
MPOTEKaHUS XUMHUYECKUX peakuui (pa3jokeHHe caxapa, B3aUMOJEHCTBUE CEPHOM KHUCIOTBHI C
xnmopunoMm Oapusi, pasioxkenue ruapokcuna menu (II) mpu HarpeBaHuu, B3aMMOJEHCTBHE XKene3a C
pactBopom conu meau (II), m3yuenme cmocoOOB pas3feseHus CMeceil: C TMOMOIbI0 MarHuTa,
GuIbTpOBaHKE, BEIIAPUBAHNE, JUCTUILIALNSA, XpoMaTorpadus, IPOBEACHHE OYUCTKH MOBAPCHHOM COJIH,
HAOJIO/IEHUEe U ONHCaHUE PEe3yIbTaTOB MPOBEACHUS OIbITA, WUIIOCTPUPYIOIIETO 3aKOH COXPaHEHUS
MAacchl, CO3/IaHNe MOJIeIe MOJIeKYJ (IIapOCTEPKHEBBIX ).

BaskHeiilue npeacTaBuTe I HEOPraHUYECKUX BelleCTB

Bo3nyx — cmecs razoB. CocraB Bo3ayxa. Kucimopon — 35eMeHT M IpOCTOE BELIECTBO.
HaxoxneHue kuciopoma B mpupone, (pu3mueckne M XUMHUYECKHE CBONCTBA (peakiMu TOPEHUs).
Oxkcunpl. Ilpumenenue kucnopoga. CrnocoObl TMONy4YeHHS KHCIOpOAa B JIa0OpaTOpUM |
MPOMBINIICHHOCTH. KpyroBopor kucimopomga B mpupoge. O30H — amuioTpomHas MOAU(DUKAIIHS
KHCJIOpOJa.

TeroBoir  AdexT XUMHUYECKOW peakiuu, TEPMOXUMHUYECKHE YpaBHEHHUs, OK30- H
SHIOTEPMUYECKHUE peaKiuu. TOMINBO: yroib U METaH. 3arpsi3HEHHUE BO3/yXa, YCUJIEHUE TTaPHUKOBOTO
sddekra, pa3pylieHne 030HOBOTO CIOSL.

Bogopon — snemeHT u mpocToe BemecTBo. Haxoxnenue Bojgopona B mpupoje, pusmdeckue u
XUMHUYECKHE CBONCTBA, MPUMEHEHHE, CIIOCOOBI TToyueHus. KucioTs! u comm.

Monsipablit 00BEM ra3oB. PacuéThl M0 XUMUYECKUM YPaBHEHUSIM.

®usnueckne CBOMCTBA BOJbl. Boma kak pacrBoputrens. PactBopel. Hacelmennele u
HEHACHIIICHHBIE PAacTBOpPHI. PacTBOpUMOCTh BEIIECTB B BOje. MaccoBasi 0Js1 BEUIECTBA B PacCTBOPE.
Xumuyeckue cBoiicTBa Bonbl. OcHoBaHuA. Pojib pacTBOpOB B NPUPOJIE U B KU3HM YEJIOBEKA.
KpyroBopot BojibI B ipupoie. 3arps3HeHue TpUpOAHBIX BoA. OXpaHa M OYHCTKA MPUPOTHBIX BOJI.



Knaccudukanuss Heopranmueckux coequHenwit. Oxcunbl. Kiaccudukanus  OKCHIOB:
cosieoOpa3yroniiue (OCHOBHBIC, KHUCIOTHBIE, am(oTepHble) W HecojeoOpasyromue. Homenknatypa
okcu10B. PU3nUecKre U XMMUUYECKHEe CBOICTBa okcnoB. [loyueHne okcuios.

OcHoBanusa. Krnaccudukanus OCHOBaHME: ImIETOYM W HEPACTBOPHUMBIE  OCHOBAHUSI.
Homenknarypa ocHoBanuii. ®u3nueckrne U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryuyeHrne ocHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kuciaor. Pusznyeckue U XUMHUYECKHE
cBolicTBa KUCIOT. Psan aktuBHOCcTH MetamuioB H. H. bekerona. [lonyuenue kucior.

Conu. Homenkiatypa coneil. @uznueckue 1 XuMudeckue cBoictsa cosueil. [lonmydyenue coneit.

I'eneTnueckas CBsI3b MEXIY KJIACCAMH HEOPTAaHUUECKUX COCTUHEHUN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJEIICHUE COJIEpKaHUsl KHUCIOpoJa B BO3JyXe, IOJyuyeHHUe, coOHpaHue,
pacro3HaBaHHUEe U U3yYEHHUE CBOMCTB KHCIOpOaa, HAOMI0JeHIE B3aUMOIEHCTBUS BEIIECTB C KUCIOPOIOM
U yCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHusi ropeHus (1moxapa), O3HaKoMJIeHHe ¢ o0pa3aMu OKCHIOB U
OMHMCAaHWE HX CBOWCTB, MOJy4YeHHE, COOMpaHUE, paclO3HaBaHHWE M HW3YYEHHE CBOWMCTB BOAOPOAA
(ropenme), B3aumojeiicTBue Bojoporaa ¢ okcugoM wMeau  (II)  (BO3MOXHO  HMCIIONB30BaHUE
BUEOMATEpHATIOB), HaOMIOAEHHE O00pa3loB BEIIECTB KOJIMYECTBOM | MOJb, HCCIEIOBaHHE
0COOEHHOCTEH pacTBOPEHMs BELIECTB C Pa3IMYHOM PacTBOPUMOCTBIO, NMPHUTOTOBJIEHUE PACTBOPOB C
OnpeAes€HHON MacCOBOM JOJIEd PACTBOPEHHOTO BEIIECTBA, B3aUMOJACHCTBHE BOJBl C METAJIAMHU
(HaTpueM W KajbpleM) (BO3MOXXHO HCIOJIb30BAaHUE BHUICOMATEpPUAIOB), HCCIEAOBaHUE OOpPa3IOB
HEOPraHWYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, HAONIOJICHWE HW3MEHEHHS OKpPAaCKU HHIUKATOPOB B
pacTBopax KHCJIOT M IIejiouel, m3ydeHue B3aumopenctBus okcuaa meau (II) ¢ pactBopom cepHoit
KHCJIOTBI, KHCIOT C METa/lIaMH, pPeakUuid HEeWTpalu3aluu, MOJyYEeHHE HEpPacTBOPUMBIX OCHOBAaHHUU,
BBITECHEHUE OJJHOTO METaJlIa IPYTUM U3 pacTBOpa COJIM, PELICHUE SKCIEPUMEHTAIBHBIX 33]1a4 [0 TEME
«BakHelme KiIacchl HEOPraHUYECKUX COCIUHEHUN.

Ilepuoauyecknii 3akon u Ilepuoamyeckass cucreMa XuMHYecKHX »diementoB JI. M.
MennesneeBa. CtpoeHue atoMoB. Xumuuyeckass CBsi3b. OKHCINTEIbHO-BOCCTAHOBHUTEJbHBIE
peakumu

[lepBble MOMBITKH KiIacCHU(PUKAUU XUMHUYECKUX 3j1eMeHTOB. [loHsATHE O Tpymmax CXOIHBIX
AJIEMEHTOB (IIEJIOYHbIE U IIEOYHO3EMENIbHbIE METasUlbl, TaJIOT€Hbl, WHEPTHbIE Ta3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOTEepHbIE OKCHUIBI U THIPOKCHIBI.

[lepnonnueckuii 3akoH. [lepuonnueckas cucremMa xumuueckux snemeHToB /. M. Menneneesa.
Kopotkonepuoanas u jimmaHOonIepruoaHas Gopmsl [leproamueckoit CUCTEMbI XUMUYECKUX 37IEMEHTOB [1.
N. Menaeneesa. [lepuoast u rpynnsl. @U3NYECKU CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJIA U
TPYIIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX saep. M3orombl. DnekTpoHbl. CTpOEHHE 3IEKTPOHHBIX
00os0uek aTomMoB TepBbIX 20 xuMHUUYeckux 37eMeHToB [lepromudeckoit cucremsl J[. M. Menneneena.
XapakTepucThKa XHMHYECKOTO 3JeMEHTa o ero mnonoxeHuto B Ilepmogmueckoit cucreme [ .
Menneneena.

3aKOHOMEPHOCTH M3MEHEHHs paJnyca aTOMOB XUMHUYECKHX 3JEMEHTOB, METaJUIMUYECKUX U
HEMETaJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue lleproguueckoro 3akoHa u llepuognyeckol cCUCTEMbl XMMHUYECKUX DJIEMEHTOB IS
pa3BUTHS HayKu U pakTuku. [[. . MeHnneneeB — yu4€HbIN U rpakIaHUH.

Xumnueckasi cBsi3b. KoBasieHTHas (TOJIIpHAsi M HETIOJISIPHASI) CBSI3b. DJIEKTPOOTPUIIATEIBHOCTh
XUMHUYECKUX A1eMEHTOB. VIOHHas CBA3b.

Crenenb okxucieHusi. OKHUCIUTETbHO-BOCCTAHOBUTENbHBIE peakiuu. [Ipoiiecchl OKHUCIEHUS U
BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii IKcnepumenm:

M3yYeHHE O0pPa3IOB BEIICCTB METAIOB M HEMETAJIOB, B3aMMOJCHCTBHE THIPOKCH/A IIMHKA C
pacTBOpaMH KHUCIIOT M IIEJIOYEH, MPOBEIECHUE OMBITOB, WIUTIOCTPUPYIOMIUX MPUMEPHI OKUCIUTEIHHO-
BOCCTAHOBUTEINIbHBIX PEaKuil (frOpeHue, peakiuu pa3ioKeHUs, COSTUHEHMS).

Meoscnpeomemnswie céasu

Peanuzanus MexnpenMeTHBIX CBS3€H MPU W3YUYEHUU XUMHUHU B § KJIACCE OCYLIECTBISETCS 4Yepe3
UCIIONBb30BAaHUE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX TOHSATHUH, TaK W TOHSATHH, SBISIOLINXCS
CHUCTEMHBIMU ISl OTAEJBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO 1IUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC TMOHSATHS: HAy4YHBIM (akT, TUIOTE3a, TEOPHs, 3aKOH, aHAIM3,
CUHTE3, KIACCHU(PUKAIUs, MEePHOINIHOCTD, HAOIIOJACHHUE, SKCIIEPUMEHT, MOJCIMPOBAHNE, W3MEpPEHUE,
MO/I€JIb, SIBJICHHE.

®usuka: MmaTepus, aroM, DJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIHI, H3O0TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIa, dJCKTPUICCKUN 3aps, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBa, ra3, PU3NYECKUe BEIUYNHBI, €IUHUIBI U3MEPEHUS, KOCMOC, IIAHEeThI, 3BE3/1bI, COHIIE.

buonorus: ¢porocunTes, npixanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MHUHEpAIbl, TOPHBIE IMOPOJBI, IMOJIE3HBIE HCKOMAEMbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BeurecTBo M xXMMHueckas peakuusi

[Tepuonnueckuit 3akoH. [lepronuueckas cucrema xumudeckux snemeHToB JI. M. Menpgeneesa.
CtpoeHue aToMOB. 3aKOHOMEPHOCTH B W3MEHEHHH CBOWCTB XWMHUYECKHX JJIEMEHTOB TEPBBIX TPEX
MEPUOJIOB, Kalus, KaJblMs M UX COEAMHEHHI B COOTBETCTBUM C IIOJIOKEHUEM DSJIEMEHTOB B
[lepuonnueckoii cucteMe U CTPOCHUEM MX aTOMOB.

Crtpoenue BelecTBa: BUAbl XUMUYECKON CBSI3U. THUIBI KPUCTANIMYECKUX PEUIETOK, 3aBUCUMOCTD
CBOMCTB BEIlIECTBA OT TUIA KPUCTAINIMYECKON PEIIETKU U BUJIA XMMUYECKOM CBSI3H.

Krnaccudukanus 1 HOMEHKIATypa HEOPTaHUIECKUX BEIIESCTB. XMMHUYECKHE CBOWCTBA BEIECTB,
OTHOCAIIUXCS K pa3IUYHbIM KJlacCaM HEOPraHWYeCKUX COCJIMHEHHM, TeHETHYecKas CBs3b
HEOPraHWYECKHUX BEIECTB.

Knaccudukanus XUMUYECKUX peakIuid MO pa3IudyHbIM TpH3HaKaMm (M0 YHCIY W COCTaBY
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIUIOBOMY 3(PQEKTy, MO HU3MEHEHHIO CTENeHEeHl OKUCIeHUS
XUMHUYECKHUX 3JEMEHTOB, MO0 OOpaTMMOCTH, MO YYacTHIO KaTajau3aTopa). JK30- U DHIOTEPMHUYECKHE
peaKklu, TEPMOXUMHUYECKUE YPABHEHHUSI.

[lonsiTe O ckopocTH XUMHUYECKOW peakiuu. lloHaTne 00 OOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusx. [IoHsATHE O TOMOTE€HHBIX W TE€TEePOTreHHBIX peakuusax. [loHsThe o Karamuse.
[TonsitTue 0 xuMUdYeckoM paBHOBecuU. DaKTOpbI, BIMSIONIME HAa CKOPOCTh XMMHUYECKOW pEeakiuu U
MTOJIOKEHUE XMMUYECKOTO PABHOBECHSI.

OKHCIIUTETFHO-BOCCTAHOBUTENIBHBIE ~ PEAKIUU,  JAJCKTPOHHBIA  OalaHC  OKHCIHUTEIHHO-
BOCCTAHOBUTENBHOM peakiuu. CocTaBleHUE YPaBHEHUN OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUH C
MCIIOJIb30BaHUEM METOJIa 3JIEKTPOHHOTO OanaHca.

Teopuss ANEKTPOIUTUUYECKON OUCCOLMALMUA. ODIEKTPOJIUTHI M HEIIEKTpoJuThl. KaTuonsl,
AHUOHBL. MeXaHM3M [HUCCOLMAlMM BEUIECTB C PA3IMUYHBIMU BUAAMH XUMHUYECKOH cBs3u. CTeneHb
nuccoraiuu. CUIIbHBIE U ClIa0ble SJIEKTPOJIUTHI.

Peakiunn monHOro OOMeHa. YCIIOBUS TPOTEKaHHWS pEAKUUil HOHHOTO OOMEHa, TIOJNHBIE |
COKpaIlléHHbIE HOHHbIC ypaBHEHHS peakuuil. CBOWCTBAa KHUCIOT, OCHOBaHUW W COJIEM B CBETE
MIPEICTABJICHU 00 DJICKTPOIUTHYECKON aucconmanuu. KauecTBeHHbIe peakiui Ha MOoHBI. [loHsATHE O
TUIPOJIU3E COJIEH.



Xumuueckuii IKcnepumenm:

O3HAKOMJIEHUE C MOJEJIIMUA KPUCTAIIIMYECKUX PEIIETOK HEOPTaHUYECKUX BEIIECTB — METAJIIOB U
HeMeTaJyIoB (rpaduTa M aiMasa), CIOXKHBIX BEIIECTB (XJIOpUIa HATPHSA), UCCIEIOBAaHHE 3aBUCUMOCTHU
CKOPOCTM  XMMHYECKOW peakiud OT BO3ICHCTBHUS  pasNUYHbIX  (PAKTOpPOB, HCCIIEIOBaHHE
AJIEKTPONPOBOJIHOCTH PACTBOPOB BEIIECTB, IMpolecca IUCCOLMAIMM KHUCIOT, IIeJo4Yed M colei
(BO3MOYKHO HCIIOJIb30BAHHE BHJIEO MATEpPHANIOB), MPOBEIECHUE OIBITOB, WLTIOCTPUPYIOUINX MPU3HAKU
MPOTEKaHUsl peakinii HOHHOTO oOMeHa (0Opa3oBaHUE OCajKa, BbIJEIEHUE raza, oOpa3oBaHHE BOJbI),
OMBITOB, WJUTFOCTPUPYIOLUIUX MPUMEPbI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PeaKuid (ropeHue, peakiuu
pa3ioXKEHUs, COCIMHEHUs), PACIO3HABAHWE HEOPTaHMYECKUX BELIECTB C IMOMOINBIO KAueCTBEHHBIX
peakuuii Ha MOHBI, PEellIeHNE SKCIIEPUMEHTANIbHBIX 33]a4.

HemeTajuibl u MX coeJUHEHHS

OObmias xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEpHBIE CTEMEHU
okucnenusi. CtpoeHne u GU3NUECKUEe CBOMCTBA MPOCTHIX BEMIECTB — TAJIOTCHOB. XUMUYECKHE CBOMCTBA
Ha MpuMepe Xjopa (B3aMMOACHCTBHE C MeTallaMH, HEMeTallJlaMH, IIelodyaMu). XJIOPOBOAOPO/I.
ConsiHasi  KUCJIOTa, XUMHYECKHE CBOWCTBA, TONyueHHe, mnpumeHeHue. [leiictBue xiopa
XJIOPOBOJIOPO/Ia HA OpraHU3M 4esoBeKa. BakHeline XJI0puabl U UX HaX0XKJIEHUE B PUPO/IE.

OOmast  xapakTepucTuka dneMeHTOB  VIA-rpynmbl.  OcoOEHHOCTH  CTPOEHHUS  aTOMOB,
XapakTepHbIe CTeNeHn OoKucieHus. CTpoeHne n pU3MYecKrue CBOMCTBA MPOCTHIX BEMIECTB — KHCIOPOIA
U Cepbl. AJUTOTPOITHBIE MOTU(BHUKAIIMH KUCIOPOJa M Cepbl. XUMHUYECKHE CBOHCTBA cepbl. CepoBOIOpO/I,
cTpoeHHe, (u3mueckre U XUMHUecKue CBOMCTBA. OKCHABI Cepbl KakK IPEJCTABUTENHM KHCIOTHBIX
okcuioB. CepHasi KUCIIOTa, (PU3NYECKUE U XUMHUYECKHE CBOMCTBA (00IIME Kak IMpeicTaBUTeNs Kiacca
KHUCIIOT W crnenuduueckne). XUMHUUYECKHE PEaKiuu, Jie)Kallie B OCHOBE IMPOMBIIIJIEHHOTO CIocoda
MoJTyuyeHus: cepHoil kucnothl. [Ipumenenue cepHoil kucioTsl. Colu CEpHON KUCIOTHI, KayeCTBEHHAs
peakuus Ha cyibdar-uoH. HaxoxneHue cepsl u €€ coeTuHEHUI B MpUpoJe. XUMHUYECKOe 3arpsi3HeHHe
OKpYXKaroIled cpeabl COCIMHEHUSMHU Cepbl (KUCIOTHBIE NOKIH, 3arps3HEHHE BO3JyXa U BOJOEMOB),
CHOCOOBI €ro NpPeOTBPAIEHHUS.

OO6mas xapakrepucTuka 3eMeHToB VA-rpynmbl. OCOOEHHOCTH CTPOSHUS aTOMOB, XapaKTEPHBIC
CTEMEeHH OKHUCJIEeHMs. A30T, pacHpoCTpaHEHHE B MpUpoje, (U3NYECKHe M XUMHYECKHE CBOMCTBA.
Kpyrosopor a3zora B mpupoje. AMMHaK, ero (QpuU3M4yeckue M XUMHUYECKHE CBOWCTBA, MOJYYEHHE U
npumenenne. Coiau aMMOHHMS, X (U3UYECKHEe U XUMHYECKHE CBOMCTBA, mpuMeHeHHe. KadecTBeHHas
peaxiusi Ha MOHBI aMMOHHUA. A30THasl KUCIIOTa, e€ mojyueHue, GU3NYecKue U XUMUYECKHe CBOICTBa
(oOme Kak MpeACTaBUTENs Kiacca KHCIOT U crneuuduueckue). Vcnoab3oBaHWe HUTPATOB U COJIEH
aMMOHHUSI B KaueCTBE MHUHEpAJIbHBIX YHAOOpeHHH. XHUMHYECKoe 3arps3HEHHE OKpY’KaIoLlel Ccpesbl
COCIMHEHUSIMU a30Ta (KHUCJOTHBIE 0K, 3arpsi3HEHUE BO31yXa, MOYBBI U BOA0EMOB). Docdop,
aitorporabie Monudpukamuu Gocdopa, dusmueckne u xummudeckune cporictsa. Okcun docdopa (V) u
docdopras kucioTa, GU3NUIECKUE U XUMUYECKHE CBOMCTBA, moydeHue. Mcnonp3zoBanue ¢gocdaToB B
KayecTBE MHUHEPAIbHBIX y100peHui.

O6mass xapakrepuctuka djeMeHTOB [VA-rpymmel. OcoOEHHOCTH  CTPOEHHUS  aTOMOB,
XapaKTepHbIe CTEMEHU OKUCICHMS. YTJIEepoJ, aUIOTPONHbIe MOIU(PHUKAIMU, PACIPOCTPAHEHHE B
npupozae, ¢uznveckue M XUMHUYECKHe cBoiicTBa. Ancopbuums. KpyroBopor yriepoma B mpupoje.
Oxkcunel yriepoga, X (u3MUecKHe W XUMUYECKHE CBOWCTBA, NEHCTBHE HAa HKHUBBICE OPraHU3MBI,
MOJTyYeHHUE U TIPUMEHEHHE. DKOJIOTUIECKUE TIPOOIIEMBI, CBSI3aHHBIE C OKcHIoM yriiepoaa (IV), rumoTesa
r700aIbHOTO TIOTEIUICHUSI KIUMaTa, NapHUKOBBIM H(QQekT. YrompHas KUCIOTa M €€ CONu, HX
dbuznyeckue U XuMUYecKre CBOWCTBA, OJyueHne U npuMeHenne. KauecTBeHHas peakiiys Ha KapOoHaT-
noHsbl. Mcnonb3oBanue kapOOHATOB B ObITY, MEIULIMHE, IPOMBIIINIEHHOCTH U CEJIbCKOM XO3SIHCTBE.



[TepBoHayanbHbIe MOHATHS 00 OPraHUYECKHUX BEIIECTBAX KaK O COSAUHEHMSIX Yyriepoja (MeTaH,
9TaH, OSTWIEH, aleTWIEH, JTaHOJ, TJULEPUH, YKCyCHas Kucinora). llpupogHble HMCTOUHUKU
YTIEBOAOPOAOB (Yroib, PUPOIHBIN Ta3, HEPTH), MPOIYKTHI UX MepepadoTKu (OEH3UH), UX POJb B OBITY
¥ IPOMBINUIEHHOCTH. [IoHSATHE 0 OMOJIOrMYecKH BasKHBIX BELIECTBAX: XKUPaAX, OeiaKax, yriaeBoaax — U ux
POJIU B JKHU3HM 4esloBeKa. MaTepuanbHOe eIMHCTBO OPTaHUYECKUX U HEOPTaHUYECKUX COeTUHEHUH.

Kpemuuii, ero ¢usnueckue u XUMUYECKUE CBONCTBa, MOMyueHUE U MpuMeHeHue. CoequHeHUs
KpemMHus B mpupone. OOmme mnpenctaBieHus o0 okcuae kpemHus (IV) u kpeMHHEBOW KHCIOTE.
CunukaTel, UX HMCIIOJIb30BaHHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHeWIIne CTpOUTEeIbHbIE MaTEPHUATIB:
KepaMuKa, CTEKJI0, LeMeHT, OeToH, xkene300eToH. IlpoGneMbl 0e30mMacHOro  HCHOJIB30BAHUS
CTPOUTETHHBIX MaTEPUAJIOB B TIOBCEAHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4YeHHE OO0pa3l0B HEOPraHWYEeCKUX BEIIECTB, CBOWCTB COJSHOW KHUCJIOTHI, IPOBEIECHUE
KaueCTBCHHBIX PEaKIMi Ha XJIOPUA-WOHBI W HAOJIOJEHHWE TPU3HAKOB WX MPOTEKAHUSI, OIIBITHI,
oTpaxkawliue (QGU3NYECKHe W XUMHYECKHE CBOMCTBA TaJOT€HOB U HUX COEOUHEHHH (BO3MOXKHO
HCIIONb30BAaHUE BHJIEOMATEpPHANIOB), O3HAKOMJIEHHE C oOpa3namMu XJIOpUIoB (TaJOreHH]IOB),
03HAKOMIJICHHE C 00pa3iaMu cephl U €€ COeNMHEHUSIMU (BO3MOKHO MCIIOIB30BAHUE BHICOMATEPHAIIOR),
HaOo/IeHNe mporecca o0yTrIMBaHUS caxapa MoJ JACHCTBHEM KOHIEHTPUPOBAHHON CEPHON KHUCIIOTHI,
U3y4YE€HHE XUMHUYECKUX CBOMCTB pa30aBiIEHHON CEpPHOM KHCIIOTHI, IPOBEIECHNE KAaUECTBEHHON peaKInu
Ha CyJb(aT-uoH U HAOIIIOeHNE MPU3HaKa e€ MPOTEeKaHus, O3HAKOMJICHHE ¢ (PU3HMYECKUMH CBOHCTBAMHU
asora, hochopa 1 ux coequHEHNHN (BO3MOKHO MCIIOJIBb30BaHUE BUIEOMATEPHAIIOB), 00pas3iiaMu a30THBIX
u GochOopHBIX yHAOOpECHHM, MONyYeHHE, COOMpaHHe, pAaclO3HaBaHWE W HM3yYEHHE CBOWCTB aMMHUaka,
MpOBEJICHNE KAYeCTBEHHBIX pEakiuii Ha WOH aMMOHHS M (ochar-uoH U H3ydeHHE MPU3HAKOB HX
MPOTEKaHUsl, B3aWMOJACUCTBHE KOHIICHTPUPOBAHHOM a30THOM KHCIOTHI C MeIbI0 (BO3MOXKHO
HCTIONb30BAHUE BUJCOMATEPHATIOB), U3YUCHHE MOJENeH KPUCTALNTUIECKIX PEHIETOK anmasa, rpadura,
dynnepeHa, 03HaAKOMIJICHHE C MPOILIECCOM aJcOPOIMU PACTBOPEHHBIX BEIIECTB aKTHUBUPOBAHHBIM YTIIEM
U YCTPOWCTBOM NPOTHBOrasa, IIOJyuYe€HUE, COOMpaHuE, pacliO3HAaBaHUE U M3yUYEHUE CBOICTB
YIJIEKHUCIIOTO Ta3a, MPOBEICHHE KauyeCTBEHHBIX PEaKUWi Ha KapOOHAT M CHIIMKAT-WOHBI M H3y4YCHHE
IIPU3HAKOB UX MPOTEKAHUs, O3HAKOMIICHHE C NMPOAYKIMEH CHUIMKATHOM MPOMBIIUIEHHOCTH, PELICHHE
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe «BaxkHellre HeMeTaibl U X COCTUHEHUS.

MeTa/uuibl ¥ UX COeIHMHEHUS

OO0mas xapaKTepUCTHKAa XUMUYECKHX 3JEMEHTOB — METAJNIOB Ha OCHOBAHMU HMX TOJIOKEHHS B
[lepuonnueckoii cucreme xumuueckux snemeHToB Jl. M. MennaeneeBa u ctpoenus atoMoB. CTpoeHue
MeTauioB. MeTajnueckasl CBsi3b M METaNIMYECKasi KpUCTajuiMuecKasi pemérTka. DIeKTPOXUMUYECKUN
psAA HampsDKeHHH MeTaiioB. (DU3MUYECKMe W XHWMHUYECKHE CBOWcTBAa MeTauioB. OOmme crnocoOsl
nojryuyeHus: MetaysioB. [IoHsATHE O KOPPO3UM METAIUIOB, OCHOBHBIE CIIOCOOBI 3alllUTHl UX OT KOPPO3UHU.
CmuiaBbl (CTalb, YyTyH, TIOPATIOMUHUHN, OpOH3a) M MX IPUMEHEHUE B OBITY U TPOMBIITUICHHOCTH.

[Ilenounbie MeTambl: nonoxkeHue B llepuoamdeckor cucteme Xumudeckux siaemeHToB 1. U.
MenpeneeBa, CTpoeHHE WX aTOMOB, HaXOXIeHUE B pupoe. Puznyeckue U XUMUYECKUE CBOMCTBA (Ha
npuMepe HaTtpus U Kanus). OKCUbI U TUAPOKCUIBI HATpHsl U Kanusl. [[pruMeHeHue meaouyHbIX MeTalioB
Y UX COEIUHEHHU.

[[lenouno3emenbHble METAIBI MarHuMi M Kanblui: mojoxkeHue B Ilepmoanueckoil cucreme
xuMmudeckux aneMeHtoB J[. WM. MenneneeBa, CTpOCHHME HUX AaTOMOB, HAXOXKICHHE B MPUPOJE.
®dusnueckue U XMMUYECKHE CBOMCTBA MarHus W Kaliblivsl. BakHelime coeuHEHUsT KalabIus (OKCHUJ,
TUAPOKCH, coiin). KECTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHEHUSI.



Amomunuii: nonoxenue B Ilepumonuueckoid cucrteme xumuueckux oanemeHtoB [ U.
MenpeneeBa, CTpPOCHUE aTroOMa, HAXOXIAEHHWE B mpupoje. PHU3MYECKME W XUMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCHJIA U TUIPOKCHIA ATFOMHHUS.

Keneszo: nonoxenue B Ilepuonnueckoit cucreme xumudeckux snemeHtoB [[. 1. Menneneena,
CTPOEHUE aTOMa, HaXOXKJEHHE B mpupojae. PU3MYECKHUEe M XUMHUYECKHE CBOMCTBA keye3a. OKCHbL,
runpokcusl u conu xenesa (I1) u sxenesa (III), ux cocras, cBoiicTBa U MoTy4eHUE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJIEHHE C 00pa3llaMh METAJUIOB M CIUIABOB, WX (DU3MYECKUMH CBOMCTBAMHU, H3YUYCHHE
pe3yNbTaTOB KOPPO3MH METAUIOB (BO3MOXKHO WCIOJIb30BAaHUE BHUICOMATEPUATIOB), OCOOCHHOCTEH
B3aUMOJICCTBUSL OKCHAA KaJbLIMsI U HATPUsS C BOJAOW (BO3MOKHO HCIOJB30BAaHHE BHICOMATEPHAIIOB),
HCCJIC/IOBAHNE CBOMCTB >KECTKOW BOJBI, Mpollecca TOPEHHsS Keje3a B KUCIOopoAe (BO3MOXKHO
HCIIOJIb30BaHUE BUEOMATEPHUAIIOB), IPU3HAKOB NMPOTEKaHMSI KAYECTBEHHBIX peaklUii Ha HOHBI: MarHUs,
KaJIbIIMSI, aIFOMUHUS, ITMHKa, kene3a (1) u sxenesa (111), menu (1I), HaGmroaeHue U omMcaHUE TPOIIECCOB
OKpalllMBaHUsl TUIAMEHM HMOHAMHM HATpWsi, Kajdusd U Kajblusd (BO3MOXKHO HCIIOJIb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIeIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCH 1A ATIOMUHUS U TUAPOKCUIA IIMHKA,
pelIeHre SKCIIEPUMEHTANIBHBIX 33/1a4 10 TeMe «BakHeliline MeTasuibl U UX COSTUHEHUS.

XuMus M OKpyKaoLias cpeaa

BemectBa m Marepuanbl B MOBCEJHEBHOW KM3HM YeEJIOBEKA. be3omacHoe WCIOIb30BaHUE
BEILIECTB U XUMUYECKUX peakiuil B ObITy. [lepBast momMoIib Npu XUMUYECKUX 0KOTaX U OTPABICHUSIX.

XuMHUYecKkoe 3arpsi3HeHHE OKpY’Karolleil cpenapl (MpeaenbHas JOMyCTHMasi KOHIICHTPAIHs
Benlects, nainee — [1/1K). Ponbs XxuMuu B pemieHNH 3KOJI0THYECKUX TPOOIIEM.

Xumuueckuii Ixcnepumenm:

u3ydeHue o00pa3ioB MaTepralioB (CTEKIIO, CIIJIaBbl METAJIOB, MOJIMMEPHBIE MaTepUabl).

Mescnpeomemnoie ceazu

Peanuzanus MexnpenMeTHBIX CBS3€HM MpPU W3YUYEHUU XUMHUHU B 9 KJlacce OCYLIECTBISIETCS Yepe3
WCIIOJIb30BaHWE KaK OOIMMX €CTECTBEHHO-HAYYHBIX TIOHSATHM, TaK U TOHATUN, SBISIOIIUXCS
CHUCTEMHBIMU JIJIS1 OTACJIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OO0mue ecTecTBEHHO-Hay4YHbIE TOHSATHS: HAy4yHBIM (akT, TMIIOTe3a, 3aKOH, TEOpHs, aHAIU3,
CUHTE3, KiaccuUKaIus, MepUOANIHOCTh, HAOIOEHNE, SKCIEPUMEHT, MOJCINPOBAHUE, U3MEPCHHE,
MOJIeJIb, SIBJIEHUE, TAPHUKOBBIN 3 (HEKT, TEXHOIOTHSI, MAaTEPUAJIbL.

®uzuka: wMmaTepus, aroM, DJJIEKTPOH, MPOTOH, HEUTPOH, HWOH, HYKIWI, H30TOIIBbI,
PaANOAKTUBHOCTh, MOJIEKYJa, 3JEKTPUUYECKUN 3apsij, MPOBOJHHUKH, MOJYNPOBOAHUKHU, AUIECKTPUKH,
(G OTORIIEMEHT, BEIIECTBO, TEJ0, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, T'a3, paCTBOP, pACTBOPUMOCTb,
KPUCTAJUTMYECKAs PEIIeTKa, CIUIaBbl, (PM3MUYECKUE BETUYMHBI, CIUHHIBI WU3MEPCHHS, KOCMHYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COHILE.

buonorus: ¢dorocunHTe3, npixanume, Ouochepa, SKocUCTeMa, MUHEPAIbHBIE YI00OpeHUs,
MHKPO3JIEMEHTBI, MAKPOAJIEMEHTBI, MUTATEIIbHBIE BEIIECTBA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpasbl, TOPHbIE MOPOABI, MOJE3HbIE HCKOMAeMEIe,
TOIUIMBO, BOJHBIE PECYPCHI.



IINTIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA INTPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yabTaThl OCBOCHUS MPOTPAMMBI OCHOBHOTO OOIIETO 00pa30BaHus JOCTUTAIOTCS
B X0Jie¢ OOyuYeHHUs XMMHH B €IMHCTBE y4eOHOW M BOCHHUTATEIHHOW IEATENIHHOCTH B COOTBETCTBHU C
TPaIUIIMOHHBIMU POCCHMCKHUMH  COIMOKYJIBTYPHBIMH U JIyXOBHO-HPaBCTBEHHBIMU IICHHOCTSIMH,
OPUHATEIMH B OOIIECTBE TMpaBWJIaMH M HOPMAaMH TOBEIEHHUS U CIHOCOOCTBYIOT MpoIieccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLUATH3AINH 00YYarOIINXCSI.

JIngHOCTHBIE pe3ynbTaThl OTPAXKAIOT TOTOBHOCTh O0YUYAOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM
MO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIIMM U PACIIUPEHUE OMBITA JIEATETLHOCTH HA €€ OCHOBE, B TOM YHCIIE
B YaCTH:

1) naTPpHOTHYECKOr0 BOCIIUTAHUSA

[IEHHOCTHOTO OTHOUIICHHSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAYyYHOMY
HACJIETUIO, MOHUMAaHUS 3HAYeHUS XUMUYECKOW HayKU B )KH3HU COBPEMEHHOT0 OOIIecTBa, CIIOCOOHOCTH
BIIQJIETh JIOCTOBEpHOW WH(pOpMammeld O TMepeloBbIX OCTIKEHUSX U OTKPBITHSIX MHPOBOU H
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MHpa U OOIIECTBa;

2) rpa:kIaHCKOr0 BOCTIMTAHUS:

MPEACTABJICHHS O COLMATBLHBIX HOPMaX M MPaBUJIaX MEXITMUYHOCTHBIX OTHOIIICHUN B KOJUIEKTHBE,
KOMMYHHMKAaTUBHOW KOMIIETEHTHOCTHM B OOIIECTBEHHO TMOJE3HOW, Y4eOHOHMCCIIE0BATEIbCKOM,
TBOPYECKOM M JIPYTUX BUAAX JEATEIHHOCTH, TOTOBHOCTH K PAa3HOOOpPA3HOW COBMECTHOM JCATEIHHOCTH
IpU BBHITIOJTHEHUHM Y4YeOHBIX, MO3HABATENbHBIX 3a7a4, BBINOJHEHWH XUMUYECKHX JKCIEPUMEHTOB,
CO3/IaHUU Y4YEOHBIX MPOEKTOB, CTPEMJICHHUS K B3aMMOIMOHMMAHHUIO M B3aUMOIIOMOIIM B MpoOIIecce ITOU
y4eOHOM AESITeNbHOCTA, TOTOBHOCTH OIICHMBATH CBOE IMOBEACHHE W TMOCTYIKH CBOMX TOBApHUIIEH C
MO3ULIUHA HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUI MOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHUS:

MHUPOBO33PEHUYECKHUE TPEJICTABIICHUS O BEIIECTBE M XMUMHYECKOM pPEaKIMU, COOTBETCTBYIOIIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABJISIONINE OCHOBY JUIsl IOHUMAaHUsI CyITHOCTH HAay4YHOM
KapTUHBI MHpA, MPEACTABICHHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS TMPHUPOJBI, B3aMMOCBSI3IX
YeNoBeKa C MPUPOJHON CPENIoi, O pOJIM XMMUHU B TIO3HAHUH STUX 3aKOHOMEPHOCTEH;

MO3HABaTeNIbHbIE MOTHBBI, HAIlPaBJICHHbIE Ha TMOJYy4YeHHE HOBBIX 3HAHUH 1O XUMUH,
HEOOXOMUMBIE JUIsi OOBSICHEHHS HaONIOJaeMbIX TMPOILECCOB M SIBICHUN, MO3HABATEILHOM,
WH(POPMAIMOHHON M YUTATEIhCKOM KYIbTYPBI, B TOM YHCJIE€ HABBIKOB CAMOCTOATEIHHOW pPabOTHI C
y4eOHBIMU TEKCTaMH, CIPABOYHOW JIUTEPATypOM, JOCTYNMHBIMH TEXHUYECKHUMH CPEICTBAMHU
WH(POPMAITMOHHBIX TEXHOJIOTHIA;

UHTEpeC K OOY4YeHHIO M TIO3HAHMIO, JI0003HATENbHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM0o0Opa30BaHMIO, TPOEKTHOM H HCCIEIOBATEILCKOM JEATEIHHOCTH, K OCO3HAHHOMY BBIOODPY
HAPaBIEHHOCTH U YPOBHsI O0YUYEeHHsI B TajbHEHIIEM;

4) popMupoBaHUs KYJbTYPHI 310POBbSI:

OCO3HaHWE LIEHHOCTHU >KU3HHU, OTBETCTBEHHOT'O OTHOIICHHS K CBOEMY 3/I0POBbIO, YCTAHOBKH Ha
3JI0pPOBBI 00pa3 JKU3HU, OCO3HAHUE TOCJECACTBUN W HEMPUATHE BPEIHBIX MPUBBIYCK (YMOTPEOICHUS
QJIKOTOJIsI, HAPKOTHKOB, KYPEHHsI), HEOOXOAMMOCTH COOJIIOJICHUS TpaBUiI OE30MaCHOCTH IPHU
oOpalleHny ¢ XMMUYECKUMH BEIIECTBAMU B OBITY U PEalTbHOM KU3HU;

5) Tpya0BOIro BoCIMTAHUSA:

WHTEPEC K MPAKTHIECKOMY U3YUCHHIO Mpodeccruil B TpyAa Pa3IndHOro poja, YBaXKCHHE K TPYILY
U pe3ylbTaTaM TPYIOBOH JEATEIbHOCTH, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEeIMETHBIX 3HAHUMA 10



XMUMHH, OCO3HAHHBIM BHIOOP WHIMBUAYATbHONW TPACKTOPUM NPOAOKEHHs OOpa3oBaHHsl C y4ETOM
JUYHOCTHBIX HMHTEPECOB W CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HHTEPECOB M IMOTPEeOHOCTEH,
YCHEIHOW MPOPECCHOHANBHON JCSITETPHOCTH W PAa3BUTHUS HEOOXOIMMBIX YMEHHH, TOTOBHOCTH
aJlanTUPOBATHCS B TPO(ECCHOHATILHOM Cpelie;

6) 3K0JI0rMYecKOro BOCIIUTAHMSI:

AKOJIOTMUYECKH 1eIecO00pa3HOe OTHOIIEHHE K PUPO/Ie KaK UICTOYHHUKY >KU3HU Ha 3emiie, OCHOBE
e€ CyIecTBOBaHMS, MOHUMAHKWE IIEHHOCTH 3JI0POBOrO0 M Oe30macHOro o0Opasa >KHW3HHM, OTBETCTBEHHOC
OTHONICHHE K COOCTBEHHOMY (H3UYECKOMY U TICHXHYECKOMY 370POBBIO, OCO3HAHWE IIEHHOCTH
coOmrofeHust mpaBui 0e30MacHOro MOBEACHHUS MpU padoTe ¢ BEUIECTBAMH, a TaKXKE B CHUTYaIUsX,
YIPOXKAIOUIUX 30POBBIO U KU3HH JIIOICH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUS, TMOJIydaeMble MPU U3YYCHUH XUMHH, JUIsI pEUICHUsS 3ajad,
CBSI3AHHBIX C OKPY>KaloIlel MPUPOIHON Cpemoi, JUisl MOBBIIMICHUS YPOBHS DKOJOTHMYECKON KYJIbTYPHI,
OCO3HaHUs TI00ATBFHOTO XapakTepa JKOJOTHMYECKHX NpOoOJIeM U MyTed MX PEIICHUS MOCPEICTBOM
METO/IOB XHMHH, SKOJOTMYECKOIO MBILIUIEHUS, YMEHUSI PYKOBOJICTBOBATHCS MM B IO3HABATEIBHOM,
KOMMYHUKATUBHOM M COLIMATIbHOM MPAKTHUKE.

METAIIPEJIMETHBIE PE3YJIBTATBI

B cocraBe MerampenMeTHBIX pPE3yJIbTAaTOB BBIACHSAIOT 3HAYUMBIC IS (HOpMHUpOBaAHUS
MHUPOBO33peHHUs OOIIeHAyYHbIE TIOHATUS (3aKOH, TEOPUSs, MPUHIIUII, TUTIOTE3a, (PaKT, CUCTeMa, IIPoLece,
OKCIIEPUMEHT W JPYToe.), KOTOPhIC HCIONB3YIOTCS B €CTCCTBCHHO-HAYYHBIX YYCOHBIX MpEAMETax H
MO3BOJISIIOT HA OCHOBE 3HAHHMM M3 ATUX MPEIMETOB (DOPMUPOBATH MPEICTABIICHNE O IIEIOCTHON HAy4YHOH
KapTUHE MHpa, W YHUBEpCaJbHbIC YyueOHBIC JEUCTBUS (MTO3HABATENbHBIE, KOMMYHUKATHBHBIC,
PEryNATUBHBIE), KOTOpble OOecreunBalOT (OPMUPOBAHHE TOTOBHOCTH K CaMOCTOSATEIHLHOMY
TJIAHUPOBAHMIO M OCYIIECTBICHUIO YUEOHOH ACATEIBPHOCTH.

Ilo3naBaTe/IbHBbIE YHHBeEPCAJIbHbIE YUeOHbIE 1eCTBUS

ba3oBble JJornyeckune aeiicTBUS:

YMEHHUS MCTOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS] TP OCBOCHUM 3HAHUMN: PACKPBHIBATH
CMBICJT XUMUYECKUX TOHSATUHN (BBIACIATh UX XapaKTepHbIE MPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
JIPYTUMU TIOHATHUSIMH), HMCIIOJB30BaTh TOHATHS JJIi OOBSICHEHUS OTACIBHBIX (DAKTOB W SIBICHHM,
BBIOMPATh OCHOBAHUS U KPUTEPHH TSI KIIaCCU(DHUKAIIMYA XUMHUECKUX BEIIECTB M XUMUYCCKUX PEAKIIHM,
YCTaHABIMBATh NMPUYUHHO-CIEICTBEHHBIC CBSA3H MEXAY OOBEKTAMH H3Y4YECHHs, CTPOUTH JIOTUYECKUE
paccyxieHus (MHIyKTUBHBIC, IeTYKTUBHBIC, 110 aHAJIOTHH), /IeJaTh BEIBOJIBI U 3aKIIFOUCHHSI;

YMEHUE NPUMEHSATh B TMPOIECCE MO3HAHUS MOHATUS (IPEIMETHBIE M METaNpeIMETHBIC),
CUMBOJIMYECKUE (3HAKOBBIC) MOJIENIM, HCIONB3yeMble B XHUMHUH, MPEoOpPa3oBBIBATH IIHMPOKO
MpPUMEHSIEMbIE B XHMHH MOJCIIbHBIC TPEACTABICHUS — XWMHUYECKHM 3HAaK (CHMBOJ DJJIEMEHTA),
XUMHUYecKast (hopMysia U yYpaBHCHHE XMUMHYECKOW PEaKIUM — MPH PEIICHUU YIeOHO-TI03HABATEIHHBIX
3a7a4, ¢ Y4YETOM ITHUX MOJEJIbHBIX MPEACTABICHUN BBIABIATh W XapaKTepU30BATh CYILECTBEHHBIE
MPU3HAKH W3Y9aeMbIX OOBEKTOB — XMMHUYECKHUX BEIIECTB W XUMHUYECKUX PEAKIUH, BBISBISATH 0OIINE
3aKOHOMEpPHOCTH, NPUYUHHO-CJIEICTBEHHBIE CBSI3M M MNPOTUBOPEUMS B HU3y4YaeMbIX Ipoleccax H
SIBIICHUSX.

ba3oBble ucciaenoBaTeabCKue AeiicTBHS:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOMPOCH! B KAUYE€CTBE MHCTPYMEHTA MO3HAHUA, a TAKXKE B
KaueCcTBE OCHOBBI MJisi (POPMUPOBAHUS TUIIOTE3bl IO TMPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CYXICHU;

MpuoOpeTEeHNEe OIbITa M0 IUIAHUPOBAHUWIO, OPTraHW3alldd MW TPOBEACHUIO YUYCHHUYECKHX
AKCIIEPUMEHTOB, YMEHHE HAONIOAAaTh 3a XOJIOM IMPOIeCcCca, CaMOCTOSTEIBHO MPOTHO3UPOBATH €ro



pe3yabTar, (GopMyIHpoBaTh O0OOOLIEHHMS W BBIBOJABI IO pe3yJlbTaTaM MPOBEAEHHOTO OIbITa,
HCCIIEIOBaHMS, COCTABIIATH OTYET O MPOJICTAHHON padoTe.

Pa6ora ¢ undopmanmeii:

yMEHHE BBIOMpaTh, aHAIM3UPOBATH M HHTEPIPETHPOBATH MH(OPMAIMIO Pa3IMYHbIX BUIOB U
dbopM TpenacTaBieHHs, MOJYyYaeMyl0 M3 pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJIIpHAs JIMTEpaTypa
XMMUYECKOTO COJIepKaHus, CIpaBOYHbIE MOcoOus, pecypchl MHTepHeTa), KpUTHUYECKH OLIEHMBATh
IPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

yYMEHHE TPUMEHATh DPA3IUYHBIE METOABI M 3alpochl MpU TNOUCKe M oTOOpe MHpopMaruu u
COOTBETCTBYIOIMX JAaHHBIX, HEOOXOAMMBIX MJISi BBIIOJHEHHS Y4YeOHBIX M I03HABAaTEIbHBIX 3aj]ay
OnpeAeNéHHOr0 TUIA, MPUOOpPETEeHHE OmblTa B O0JACTH HCHOJIb30BaHUS HMHPOPMAIMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJbTypOll aKTUBHOTO HCIOJb30BAHUS pPA3INYHBIX
MIOUCKOBBIX CHUCTEM, CAMOCTOSATENIBHO BBIOMPATh ONTUMAIbHYIO (POpMY IpeACcTaBIeHUS UHPOPMALUU U
WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOKHBIMU CXE€MaMH, JuarpaMMamu, JIpYruMHu Qopmamu
rpadyKy U UX KOMOUHAIMSIMU;

yYMEHHE MHCIIONb30BaTh W aHaJIM3MpOBAaTh B Ipolecce Yy4eOHOM M HUCCle10BaTEeIbCKON
JEeSITeIbHOCTH MH(GOPMAIMIO O BIMSHUU TMPOMBIIUIEHHOCTH, CEJIBCKOI0 XO3AHWCTBA M TPaHCIOpPTa Ha
COCTOSIHME OKPY KaroLEeH IPUPOIHON CPEBI.

KoMMmyHukaTnBHBIE yHUBepcaibHbIe yueOHbIe 1eCTBHUSA:

YMEHHS 3aJ1aBaTh BOIMPOCHI (B X0J¢ auanora u (W) IUCKYCCHH) TIO CYIIECTBY OOCYKIaeMoOi
TeMBbI, OPMYJINPOBATh CBOM MPEIOKEHUS OTHOCUTEIBHO BBIIOJIHEHHS IPEUI0KEHHOHN 3a1a4H;

YMEHHS MPEJICTaBIATh MOJyUYEHHbIE Pe3ybTaThl MO3HABATEIbHON NEATENLHOCTH B YCTHBIX U
IIMCBbMEHHBIX TEKCTaX; J€laTh MPE3EHTALUI0 PE3YJIbTaTOB BBINOJIHEHHS XUMUYECKOTO 3KCIEPUMEHTa
(;TabopaTopHOro OMmbITa, J1IAOOPATOPHOM pabOTHI MO HCCIEIOBAaHMIO CBOWCTB BELIECTB, Yy4eOHOTO
IIPOEKTA);

yYMEHUSI y4eOHOro COTPYJHMYECTBA CO CBEPCTHMKAMH B COBMECTHOH I03HaBaTEIbHOM U
UCCJIEIOBATEIbCKON JEeSATENbHOCTH MPU PEIICHUH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE yuéra OOILIuX
MHTEPECOB M COIVIACOBAaHUS MO3ULUN (00CYyX JeHHsA, OOMEH MHEHHUSIMH, «MO3TOBBIE LITYPMbI»,
KOOpAMHALMS COBMECTHBIX ICHCTBHM, ONPEAEICHUE KPUTEPHEB IO OLICHKE KadyeCTBA BBHINOJIHEHHON
paboThl U ApyTHE).

PeryasiTuBHBIC YHHBepCaJbHbIC y4eOHbIC 1eHICTBHUA:

YMEHHE CaMOCTOSATENBHO ONPENCIATh LENH JEATCIBHOCTH, IUIAaHUPOBAaTh, OCYLIECTBIATS,
KOHTPOJHMPOBATh U IMPH HEOOXOIMMOCTH KOPPEKTHPOBATH CBOIO JESTEIBHOCTb, BHIOMpaTh Hambosee
3¢ PeKTUBHBIE CTIOCOOBI pelIeHUs] Y4eOHBIX U MMO3HABATENbHBIX 33J]au, CAMOCTOSITEIHHO COCTABIISATh MU
KOPPEKTUPOBATH MPEIOKEHHBIN aJITOPUTM JIEHCTBUM IIPU BBIITOJIHEHUH 3aaHUM C YYETOM IOITYUYEHUS
HOBBIX 3HaHUM 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUSAX, OLEHUBATh COOTBETCTBUE
IIOJ[yYEHHOT'O0 pPE3yJIbTaTa 3asBJICHHOM LENHW, YMEHUE HCIIONIB30BATh W AHAIM3UPOBATh KOHTEKCTHI,
IIpeIaraéMple B YCJIOBUM 33JIaHUN.

INPEAMETHBIE PE3YJIBTATDBI

B cocraBe npeaMETHBIX pe3ylbTaToOB IO OCBOGHHIO  O0S3aTEIBHOIO  COJCpXKaHuS,
YCTAHOBJICHHOTO JJAHHOM (enepaiabHOi padoyeil mporpaMMoii, BEIIEISIOT: OCBOCHHBIE 00YYatOIMMHCS
Hay4HbIe 3HAHUs, YMEHUS U CIIOCOObI JecTBUH, cnennduyeckue A MpeaMeTHON 001acTH «XUMUS»,
BUJbl JIEATEJIBHOCTH IO IOJIy4EHHIO HOBOIO 3HAHHUS, €r0 HHTEpIpeTaluH, MpeoOpa3soBaHUIO U
NPUMEHEHHUIO B PA3TUYHBIX YYEOHBIX U HOBBIX CHUTYAIUsX.

K koHI1y 0OyueHus B 8 kJjiacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y 00yYaIOIIUXCSI YMEHUI:



o pPacKphIBaTh CMBICT OCHOBHBIX XWMHUYECKUX MOHSITHH: aTOM, MOJEKYyJa, XUMUYECKHMA
AJIEMEHT, TIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OHOPOAHAS U HEOAHOPOIHAS ), BAJICHTHOCTb,
OTHOCUTENIbHAsA aTOMHAs U MOJIEKYJsipHas Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBast 0JIs1 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, MOJIIPHBIA 00BEM, OKCHUJI, KUCIIOTAa, OCHOBAHHE,
COJIb, DJIEKTPOOTPUIIATEIILHOCTh, CTETICHh OKHCIICHUS, XUMUYECKasl PEaKInsl, KJIacCU(UKAIUS PEAKIU:
pEaKIuu COENWHEHUS, PEAKIMH PA3JI0KEeHUs, pEeaklUu 3aMelleHUs, peakiuu oOMeHa, HK30- U
HHIOTEPMUYECKUE PEAKIUHU, TEIUIOBOM 3¢ (deKT peakuuu, sSJIpo aroMma, IJIEKTPOHHBIN CJIOWH aroma,
aTOMHasi OpOMTalb, PAJANYC aToMa, XMMHUYECKas CBS3b, MOJIIPHAS W HETOJSApHAas KOBAJCHTHAs CBS3b,
MOHHAs CBS3b, MOH, KATHUOH, AaHHOH, pacTBOP, MaccoBas J0Jis BellecTBa (MPOLICHTHAsI KOHIICHTPALIUs) B

pacTtBope;

o WUIFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX IIOHATUH M NPUMEHATh OTHU
MOHATHSA ITPU OITMCAHUM BEILECTB U UX IPEBPAILCHUN;

o HCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJIsi COCTaBIeHUs (hOpMYJT BEUIECTB U YpaBHEHHM
XUMHUYECKUX PEaKLINN;

o OIpeNieNIATh BAJEHTHOCTh AaTOMOB JJIEMEHTOB B OWHApHBIX COEIUMHEHUSAX, CTENEHb

OKHCJICHUS JJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, MPUHAIC)KHOCTh BEIIECTB K ONPEIEIEHHOMY KIIACCy
COCIMHEHUI To QopMmylaM, BUJ XUMHUYECKON CBs3M (KOBAJIEHTHAs W WOHHAS) B HEOPTaHUYECKUX
COEIMHEHMUSIX;

o packpeiBaTh cMbica [lepuonnueckoro 3akona JI. M. MeHneneeBa: AeMOHCTPUPOBATH
ITOHUMAHUE NEPHUOJNYECKONM 3aBUCUMOCTH CBOMCTB XMMHYECKUX 3JIEMEHTOB OT HX IIOJIOKEHUS B
[lepnonnueckoii cucTeMe, 3aKOHOB COXPAHEHMS MAacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJIIPHOTO YY€HHUsI, 3aKOHa ABOraipo;

o ONMKCHIBATh M  XapakTepu3oBaTh TabmuuHyro Qopmy Ilepuoamueckoit  cuctemsl
XUMHUYECKHX JJEMEHTOB: pa3ndyarh MOHATHSA «rJIaBHas monarpynma (A-rpymma)» U «mob0ouyHas
noarpynna (b-rpynma)y», Manbie u OOJbIINE TEPUOIbI, COOTHOCUTH 0003HAYEHUSI, KOTOPhIE HMEIOTCS B
tabnune «llepuonuyeckas cucrtema xumuueckux asyemeHtoB J[. M. MenneneeBa» ¢ YHCIOBBIMH
XapaKTEPUCTUKAMHU CTPOEHUSI aTOMOB XMMHYECKHUX DSJIEMEHTOB (COCTaB W 3apsll sijpa, oOliee 4Yucio
AIIEKTPOHOB U PACIIpe/IeJICHHE UX 110 AJIEKTPOHHBIM CIIOSIM);

. KJIACCU(PUIIMPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOpraHMYeCKHe BEIIeCTBA, XWMHUYECKHE
peakuuu (1o YUCIy U COCTaBY yYacTBYIOIIMX B PEaKIMU BEIIECTB, 110 TEIULIOBOMY 3D (DeKTy);
. XapakTepu3oBaTh (ONUCHIBaTh) OOLIME XMMHUYECKHE CBOWCTBA BEIIECTB pPa3IMYHbIX

KJIACCOB, IIOATBEPKJasl OIUCAaHUE IIPUMEPAMH MOJIEKYJSIPHBIX YPAaBHEHUH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKLUN;

o MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT KX KadeCTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MPEBPALIEHUN B PA3TUYHBIX YCIOBUSX;
o BBIUMCIISTh OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJSIPHYIO MAacChl BEILIECTB, MAacCOBYIO

JIOJIF0 XMMHUYECKOro 3JeMeHTa 1Mo (opMmyse COEAUMHEHMs, MAcCOBYIO IOJIO BEIECTBa B pacTBOpE,
MPOBOAUTH PACUETHI MO YPABHEHUIO XUMUYECKON PEaKIuy;

o IPUMEHATH OCHOBHBIC ONEpAllMM MBICTUTENLHON JAESITeIbHOCTH — aHallu3 M CHHTE3,
CpaBHEHHE, O00OOIIeHHe, CHUCTeMaTH3allio, KIacCU(UKAINIO, BbISBIECHHE MPUYMHHO-CIIEICTBEHHBIX
CBsI3€M — /I M3YYEHHUsS] CBOMCTB BEIIECTB M XMUMHMUYECKHX PEaKUUi, eCTECTBEHHO-HAYYHBIE METOMbI
MO3HaHMs — HAOJI0IeHUE, U3MEPEHUE, MOICTUPOBAaHUE, SKCIIEPUMEHT (PEealIbHbIN U MBICIIEHHBIN);

o ClIeZIOBaTh  TPaBWJIaM  TOJB30BAHUS  XMMHUYECKOH TOCYyIod W J1abopaTOpHBIM
00opyZ0BaHHEM, a TaKXe MpaBHJaM OOpaIleHHs C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIMSIMH IO
BBITIOJTHEHUIO J1a00paTOPHBIX XMMHUYECKUX OIBITOB IO TMOJYYEHHI0O U COOMpaHHIO Tra3000pa3HbIX
BElIeCTB (BOJOpOJa M KUCJIOPOJA), MPUTOTOBIEHUIO PACTBOPOB C OMpENeIEHHON MaccoBOW Aojei



pacTBOPEHHOIO BEIIECTBA, INIAHUPOBATh U IPOBOJAUTH XUMUYECKUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO
pacTBOpOB WIENIOUYEN U KHUCIOT C MOMOUIbI0 MHIUKATOPOB (1akMyc, (peHondTanenH, METUIOpaHXK U
JPyTHE).

K koHI1y 00OyueHust B 9 kJjiacce npeiMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaKaTh
c(OpMHUPOBAHHOCTH Y 00yYaOIIUXCSl YMEHUI:

. PACKpBIBATh CMBIC]I OCHOBHBIX XHUMHUYECKUX HOHATHH: XMUMHUYECKMHA 3JIEMEHT, aTOM,
MOJIeKyJla, MOH, KaTHOH, AaHHUOH, TIPOCTOE BEIIECTBO, CIOXKHOE BELIECTBO, BaJEHTHOCTb,
AJIEKTPOOTPHULIATEIBHOCTD, CTENEHb OKHUCICHHS, XMMUYECKasi pEeakUusi, XUMHUYECKasl CBS3b, TEIIOBOU
3pPeKT  peakuuH, MOJIb, MOJSPHBIM  00BEM, pacTBOp,  OJIEKTPOJMTBHI,  HEIIEKTPOJIUTHI,
AJIEKTPOJIMTUYECKAs] IUCCOLMALNS, PEaKIIM1 HOHHOTO OOMEHa, KaTajln3aTop, XMMHUECKOe paBHOBECHE,
oOpatumble W HEOOpaTUMBbIE PpEAKIMH, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIC PEAKIUH, OKHCIHUTEINb,
BOCCTQHOBUTEIIb, OKHCICHME M BOCCTAHOBJICHHE, aUIOTPONUs, aM(OTEpHOCTb, XUMHUECKas CBS3b
(xoBaJIeHTHasi, MOHHAs, METaJUIMYecKas), KpUCTalsinyeckass pemeéTka, KOppo3Hsi METaioB, CIUIABbI,
CKOpPOCTh XUMHUYECKOM peakuuu, npeaeibHo fomycrumas konuentpanus [11K Bemectsa;

o WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHMUYECKHX IOHATHH M IPUMEHATH OTH
MIOHATUSA IIPU ONMCAHUU BEIIECTB U UX MIPEBPALLCHU;
o UCIIOJIb30BaTh XMMHUYECKYIO CUMBOJIMKY JUIS COCTaBJIeHHs ()OPMYJI BELIECTB M YpaBHEHUH

XMMHYECKUX PEAKIIU;

o OIIpE/EIATh BAJICHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKHUX DJIEMEHTOB B COEIMHEHUSX
Pa3INYHOTO COCTaBa, MPUHAUIEKHOCTh BEILECTB K ONpeAEIEHHOMY Kilaccy COE€QMHEHUI 1o popMyiiam,
BUJ XMMHUYECKOM CBSI3U (KOBaJCHTHAs, MOHHAs, METAJNIMYecKas) B HEOPraHMYECKHX COEIMHEHUSX,
3apsil MOHAa IO XUMHMYECKOW (hopMyiie, XapakTep cpelbl B BOJHBIX PacTBOpaXx HEOPraHUYECKUX
COEIMHEHUH, TUIl KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEILECTBA;

° packpbiBath cMbica Ilepuonnueckoro 3akoHa Jl. M. MenzeneeBa u 1eMOHCTPUPOBATH €r0
MOHMMAaHHKE: ONKCHIBATH U XapaKTepHU30BaTh TabIMuHy0 Gopmy Ilepruoanueckoil cucTeMbl XUMHYECKUX
DIIEMEHTOB: pa3inyaTh MOHATHS «riaBHas monarpymma (A-rpynma)» u «mobouyHass moxrpymma (b-
rpymnma)», Majble ¥ OOJNbIINME TEPHOABI, COOTHOCUTh OOO3HAYEHHUS, KOTOpPBIE HUMEIOTCS B
HEepUOIUYECKOM TalnuIe, C YUCIOBBIMUA XapaKTEPUCTUKAMH CTPOECHHUS aTOMOB XMMUYECKHUX HJIEMEHTOB
(cocTaB W 3apsan sjapa, oOllee YHUCIO AJIEKTPOHOB U paCIpelielieHHe UX I0 3JEKTPOHHBIM CJIOSM),
OOBSICHATH 00IIME 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB 3JIEMEHTOB M UX COCIMHEHMH B mpezaenax
MaJIbIX IIEPUOJOB U INIaBHBIX MOATPYII C Y4ETOM CTPOCHHS X aTOMOB;

o KJIacCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTBI, HEOPTaHWYECKHE BEIIECTBA, XHMHUYECKUE
peaknuu (IO YUCIY M COCTaBy YYacCTBYIOIIMX B PEAKLUH BEIIECTB, MO TEIUIOBOMY 3(PQeKTy, Mo
M3MEHEHUIO CTENIeHEeH OKHUCIEHHSI XUMUYECKHUX AJIEMEHTOB);

o XapaKTepu30BaTh (OMUCHIBATH) OOIINE U CTICIU(PUUECKUE XUMUYECKHE CBOMCTBA MPOCTHIX
U CJOXHBIX BEUIECTB, NMOATBEPXKAAs ONHMCAHUE MPHUMEPAMU MOJIEKYJISIPHBIX M HMOHHBIX ypPaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX pEaKInii;

o COCTaBJIAITh YPAaBHEHUS AIIEKTPOJUTUYECKOW IUCCOLMALMU KHCIIOT, LIEJIOYEd U COJIEH,
NOJHBIE M  COKpAalIEHHbIE YpaBHEHUs peakUuil HOHHOro oOOMEHa, YypaBHEHMs peaKluy,
MOJATBEPKJAIOLINX CYIIECTBOBAaHME T€HETUUECKOM CBSI3U MEX/y BEIIECTBAMU PA3IMYHBIX KJIACCOB;

o pacKpbIiBaTh  CYIIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNl MOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKluii;

o IIPOrHO3UPOBAaTh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOEHHUS, BO3MO>KHOCTH
IIPOTEKAHUS XUMHYECKUX NIPEBPAILECHUN B PA3JINYHbBIX YCIOBHUSAX;



o BBIUNCIISTh OTHOCHUTEIBHYIO MOJIEKYJSPHYIO M MOJISIPHYIO MaccChl BEILECTB, MAacCOBYIO
JIOJF0 XMMHUYECKOTO 3JIeMEeHTa 1o (opMylie COeAMHEHHs, MAaCcCOBYIO JOJIO BEIIECTBA B PAcTBOPE,
IIPOBOAMTD PAcU€ThI [0 YPABHEHUIO XUMUYECKOW peaKIuy;

o coOnrofaTh  MpaBWJIa  MOJB30BaHUS  XMMHMYECKOM mocynoili u  1a00opaTOpHBIM
000opyZiOBaHHEM, a Tak)Ke IpaBHUiia OOpAIEHHs] C BEIIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMHU IO
BBITIOJTHEHUIO J1a00paTOPHBIX XWMHUYECKHX OIBITOB IO MOJYYEHHIO U COOMpaHHUIO Ta3000pa3HBIX
BEIIECTB (aMMHUaKa U YTJIEKUCIIOTO Trasa);

o MPOBOJIUTh PEAKIMH, MOATBEPKIAIONINE KAYECTBEHHBI COCTaB pa3JIMYHBIX BEIIECTB:
pacro3HaBaTh OMBITHBIM MYyTEM XJIOPHUI-, OpOMUI-, HOAUI-, KapOoHaT-, Pocdar-, cumukar-, cyibdar-,
TUAPOKCHU]I-UOHBI, KATHOHHl aMMOHHUS M HOHBI M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIHME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

o IPUMEHATH OCHOBHBIE ONEpAlMM MBICIUTENbHON AESITeIbHOCTH — aHalu3 M CHHTE3,
CpaBHEHME, OO0OOIIEHHE, CHCTEMAaTH3alllI0, BBISIBJICEHWE NPUYMHHO-CIICJACTBEHHBIX CBA3€H — JuIs
W3YYEeHUS CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIMil, €CTeCTBEHHO-HAYYHBIE METOIbl TMO3HAHUS —
HaOII0/IeHNEe, U3MEPEHUE, MOJEIMPOBAHNE, IKCIIEPUMEHT (peabHbIN 1 MBICIICHHBIH).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KounyecTBO 4acoB
Ne HaumeHoBaHue pa3iesioB u
KoHTpoJbHbIe
n/n TeM MPOrpaMMbl Bcero
padoThI
Pasznea 1. [lepBoHayaibHbIe XMMUYECKHE TOHATHS
XuMus — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5
' MPAKTUYCCKOM ACATEITBHOCTH
YeJI0BeKa
BemectBa 1 xumuyeckue
1.2 15 1
peakiuu
Hroro no pazgeny 20

Pa3nen 2. BaxkHeililne npeacTaBuTeId HEOPraHMYeCKUX BellECTB

Bosnyx. Kucnopon. [lonstue

2.1 6
00 oxcHuaax
29 Bonopoa.llonstue o kucnorax 2
' U COJIIX
73 Bona. PactBopsl. [lonsitue 06 5 1

OCHOBAHUAX

OCHOBHBIE KJIaCCHI
2.4 . 11 1
HEOPTaHUYECKUX COCAMHEHUN

Hroro no pazneny 30

IIpakTHyeckue
padoTbl

DuiekTpoHHbIE (UG POBbIE)
o0pa3oBaTejbHbIe pecypchl

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

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6mmorexa [IOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

but6mmoreka [JOK
https://m.edsoo.ru/7f41837¢c

Pasznea 3. llepuoguveckuii 3axon u [lepuoauveckas cucrema xumuueckux 3aemMeHToB /. U. MengeneeBa. CTpoeHue aToMoOB.

Xumuueckasi cBsizb. OKHCJINTENbLHO-BOCCTAHOBHUTE/IbHbIE P€aKIuu



[Tepronnueckuii 3aKOH U
[lepuoauueckas cucrema

3.1
XUMHUYECKUX djieMeHToB /1. U.
MenaeneeBa. CTpoeHue aToma
XUMHYECKAasI CBA3b.

3.2 OKHUCINUTEIIBHO-

BOCCTAHOBUTCIIBHBIC PCAKIIUU

Hroro no pazgeny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

15

68

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

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

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




9 KJIACC

Ne ni/m

Pa3zmea 1.

1.1

1.2

1.3

HaunMeHoBaHHe pa3iesioB U TeEM
NMPOrpamMmmbl

BemiecTBo 1 XUMHYeCKHE peaKIIMU
[ToBTOpEeHME U yIITyOJICHHE 3HAHUIT
OCHOBHBIX pa3JIejoB Kypca 8 Kiiacca
OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX
peakuui

DIEKTPONIUTHYECKAs AUCCOLUALIMSL.
XUMUYEeCKHE peakllii B pacTBOpax

Hroro no pazgeny

Pazpea 2.

2.1

2.2

23

2.4

HemeTta/iibl 1 UX COeIMHECHUA

OO011ast XapaKTepUCTHKA XUMHUYECKUX
anemeHToB VIIA-rpynmnsl. ["anorenst

OO0wast XapakTepUCTHKA XUMHUYECKUX
aneMmeHToB VIA-rpynmsl. Cepa u eé
COCIMHECHUS

OO61mas xapakTepucTUKa XUMUYECKUX
aneMeHTOB VA-rpymmsl. A3ot, pochop 1 ux
COEIMHECHUS

OO1m1ast XapaKTepUCTHKA XUMHUYECKUX
aneMmeHToB [VA-rpynnsl. Yriaepoa u
KPEMHHUU U UX COCITUHEHUS

Hroro no pazgeny

KoauuyecTBo yacoB

Bcero

17

25

KoHnTposbHbI
e padoThbI

IIpakTHyeckue
padoThbI

DJIEKTPOHHBIE

(undposbie)
oOpa3oBaTejibHbIE

pecypcsl

Bbubmmorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

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

bubmuoreka [{OK
https://m.edsoo.ru/7f41a636




Pa3nena 3. Mera/uIbl M MX coeIMHEHUSA

3.1 OO01re CBOMCTBA METAIIOB

3.2 Baknenmmme MeTalluIbl 1 UX COSTMHEHUS

Hroro no pazgeny

Pa3nen 4. Xumus u oxkpy:kamomas cpeaa

4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKa
Hroro no pazgeny

PesepBHOE Bpems

OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME

16

20

68

bubmnoreka [IOK
https://m.edsoo.ru/7f41a636

Bbu6mmorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636







INOYPOYHOE INIAHUPOBAHHUE 8 KJIACC

Ne Tema ypoka KoJsinuecTBo 4yacoB Hdara Hara DJIeKTPOHHbIE
n/n Bcero KonTtposbh H3Y4YeHUs u3yyeHusi | HuppoBbIE
ble padoThI o0pa3oBaTe/ibHbIE
8 A 8b pecypesl
1 [Ipeamer xumun. Pons XUMHUM B )KM3HU YEJIOBEKA. 1 3.09 I geTBepTH bubmorexa IIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 ITougaTue o MeTonax MO3HAHUA B XUMHUU 1 4,09 bu6mmoreka [JOK
https://m.edsoo.ru/ff0d227¢
3 IIpakTuueckasi padora Ne 1 «IIpaBuna paGoTsl B 1 10.09 bubmuorexa [{OK
nabopaTopuu U MpUEMBI 0OpaIeHHs ¢ https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM)
4 Yucteie BemecTBa U cMecu. CriocoObl pa3aeneHus 1 11.09 bubnuorexa [JOK
cMecen https://m.edsoo.ru/ff0d26ca
5 IIpakTuyeckas padora Ne 2 «Pa3nenenue cmeceit 1 17.09 bubnuorexa [JOK
(Ha MpUMepe OYUCTKH OBAPEHHOU COJIH )» https://m.edsoo.ru/ff0d28c8
6 ATOMBI U MOJIEKYJIBI 1 18.09 bubnuorexa [JOK
https://m.edsoo.ru/ff0d2a6¢c
7 XUMUYECKUE dTIEMEHTHI. 3HAKH (CUMBOJIBI) 1 25.09 bubnnoreka [JOK
XUMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbie u cloXHBIE BElIECTBa 1 27.09 bubnmoreka [JOK
https://m.edsoo.ru/ff0d2a6¢c
9 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1 2.10 bubnmorexa [JOK
https://m.edsoo.ru/ff0d2d50
10 3aK0H NOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUECKas 1 4,10 bu6mmoreka [JOK
dbopmyna. BaJeHTHOCTh ATOMOB XUMUYECKHX https://m.edsoo.ru/ff0d2eae
AJIEMEHTOB
11 OrHocutenbHag aToMHas Macca. OTHOCUTEIbHAS 1 Bbubmorexa [JOK
MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c¢
12 MaccoBasi 107151 XUMHUYECKOT0 2JIEMEHTA B 1 bu6mmoreka [{OK
COETMHEHUH https://m.edsoo.ru/ff0d350c
13 KonnuecTBo BemectBa. Monb. MosnsipHast macca 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0d5230




14 ®Ou3nYecKue U XUMHUYECKHE SIBIICHUS. XUMUUYeCKas Bbu6mmorexa [JOK
peakuus https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus NPOTEKAHUS XUMUYECKUX bubmmoreka [IOK
peakuui https://m.edsoo.ru/ff0d3al6
16 3aK0OH COXpaHEHUsI MaCChl BEIIECTB. XUMUYECKHE bubnuorexa [IOK
YpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brraucnenns komrdecTBa, MacChl BEIIECTBA 10 Il gerBepte bu6mmoreka [JOK
YPaBHEHUSIM XUMHYECKUX PEAKITAN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMuueckux peakimii bubnuorexa [JOK
(coemMHeHus, pa3I0KeHHs, 3aMeIICHUsI, 0OMEHA) https://m.edsoo.ru/ff0d3{34
19 M. B. JIOMOHOCOB — yU€HBI-3HIIUKIIONETNACT. bu6mmoreka [JOK
O000111eHIE U CHCTEMATH3ALUS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Kontponbnas pabora Nel no teme «BemectBa u bu6mmoreka [JOK
XMMHWYECKHE PEAKIIUI https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cMmech razon. CocraB Bo3ayxa. Kuciopon bu6mmoreka [JOK
— BJIEMEHT U IpocToe BeecTBo. O30H https://m.edsoo.ru/ff0d448e
22 du3nYecKre 1 XMMUYECKUE CBOMCTBA KUCIOpOa bu6mmoreka [JOK
(peaxmuu oxucneHus, ropenue). Ilonstie 00 https://m.edsoo.ru/ff0d4614
OKCHJIaX
23 Crioco0ObI TIOSTydeHHsT KUCIOPO/ia B JIA0OPATOPUH H bubmmorexa [JOK
MPOMBIIUIEHHOCTH. [ [puMeHeHune Kuciiopoja https://m.edsoo.ru/ff0d497a
24 TemoBoit 3¢ (HeKT XuMUUEeCKON peakiuy, OHITHE bubnnorexa [IOK
0 TEPMOXMMHUYECKOM YPaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHIAOTEPMUUYECKUX PEAKITUIX
25 TomnuBo (HedTh, Yroiab U METaH). 3arpsi3HeHNe bubnmorexa [JOK
BO3JTyXa, CIIOCOOBI €ro MPeI0TBPAIICHUS https://m.edsoo.ru/ff0d4c4a
26 IIpakTHyeckas padora Ne 3 no reme «llomyuenue bubnumorexa [IOK
1 coOMpaHue KUCIOPO/ia, H3YICHHE €r0 CBONCTBY» https://m.edsoo.ru/ff0d4ae2
27 Bonopo — 31eMeHT U IPOCTOE BELIECTBO. bubmumoreka [IOK
Haxoxnenue B npupoje https://m.edsoo.ru/ff0d4dd0
28 dusnuecKkre U XMMUYECKHE CBOMCTBA BOJOPO/IA. bubnnorexa [IOK
[IpumeHneHne BoJI0poaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsATHE O KHCIOTaX U COMIAX bubmnoreka IIOK

https://m.edsoo.ru/ff0d50d2




30 CriocoOsI ToTydeHus: BOAOPOa B TaOOpaTopuu bubnmorexa [JOK
https://m.edsoo.ru/ff0d4dd0
31 IpakTnueckas padora Ne 4 o reme «Ilomyuenue bubnuoreka [{OK
1 coOMpaHue BOJAOPOIa, U3YUYEHUE €r0 CBOWCTBY https://m.edsoo.ru/ff0d4f42
32 MoutsipHbIii 00bEM Ta30B. 3aKOH ABOTaIpO bubmuorexa [{OK
https://m.edsoo.ru/ff0d542¢
33 Brrunciaenus o0néMa, KOJIMYECTBA BEIIECTBA ra3a 1l yerepre |  bubmuoreka IJOK
10 €r0 U3BECTHOMY KOJIMNYECTBY BEIIECTBA WU https://m.edsoo.ru/ff0d55a0
00BEMY
34 Brruucnenns 005EMOB ra3oB 10 YPaBHEHHIO bubnuorexa [JOK
peaKIuu Ha OCHOBE 3aKOHA 0OBEMHBIX OTHOIICHUHN https://m.edsoo.ru/ff0d5708
ra3oB
35 DOU3NYECKUEe U XMMHYSCKHE CBOMCTBA BOIBI bu6mmoreka [JOK
https://m.edsoo.ru/ff0d587a
36 Bona xak pactBoputens. Hacwimennsie u bubnuorexa [JOK
HEHACBIIICHHbIE PacTBOPHI. MaccoBas 10 https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
37 IIpakTuyeckas padora Ne 5 o reme bubnmoreka [[OK
«IIpuroroBieHne pacTBOPOB € ONPEIETEHHON https://m.edsoo.ru/ff0dSeba
MacCOBOM 1071l paCTBOPEHHOTO BEILIECTBA»
38 Kontponbnas padora No2 no teme «Kucmopos. bu6mmoreka [JOK
Bonopoa. Bona» https://m.edsoo.ru/ff0d6342
39 Oxkcupl: cocTaB, KilaccupUKaIysa, HOMEHKIATypa bubmuoreka [{OK
https://m.edsoo.ru/ff0d664e
40 [Tomyuyenue u XMUMHUYECKHE CBOMCTBA KHCIIOTHBIX, bubnunoreka [JOK
OCHOBHBIX U aM(POTEpHBIX OKCHJIOB https://m.edsoo.ru/ff0d664e
41 Cocta ocHoBanwii. [ToHsiTHE 006 HHIMKATOpaAX bu6mmoreka [JOK
https://m.edsoo.ru/ff0d59e2
42 OcHOBaHHS: COCTaB, KJIACCU(DUKAIIHS, bubmnoreka IIOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 [Tonydyenune n XuMH4YECKUE CBOMCTBA OCHOBAHUM bubnuorexa [JOK
https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: coctas, knaccudukanms, HOMEHKIATypa bubnnorexa [IOK

https://m.edsoo.ru/ff0dfee2




45 [TonydyeHne u XuMHUYECKUE CBOMCTBA KUCIOT bubnmorexa [JOK
https://m.edsoo.ru/ff0dfee2
46 Conu (cpegHue): HOMEHKIATypa, CIIOCOOBI bubnuoreka [{OK
MOJYYEHHS, XMMUYECKUE CBOVCTBA https://m.edsoo.ru/00ad9474
47 IpakTnueckas padora Ne 6. Perienue bubmuorexa [{OK
AKCIIEPUMEHTAJIbHBIX 33/1a4 10 TeMe «OCHOBHBIE https://m.edsoo.ru/00ad9b7¢
KJIACChl HEOPTaHUYECKUX COCTUHEHUM»
48 ['eneTnueckas CBsI3b MEXIY KJIacCaMH bubnuorexa [JOK
HEOPraHWYECKUX COCAMHEHUN https://m.edsoo.ru/00ad9a50
49 O06001IeHNEe U CUCTEMATU3aIIMs 3HAHUH bu6mmoreka [{OK
https://m.edsoo.ru/00ad9cb2
50 Kontponbnas padora Ne3 o teme "OCHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTaHUYECKUX COCIMHECHUI" https://m.edsoo.ru/00ad9ela
51 [TepBble NOMBITKY KIacCU(PUKAIIMN XUMUYECKUX bubnnorexa [IOK
aneMeHTOB. [IoHATHE O TpynIax CXOAHBIX https://m.edsoo.ru/00ad9ffa
3JIEMEHTOB
52 [Tepuoanueckuii 3akoH u [lepuonnueckas cucrema bubmmorexa [JOK
xuMmudecknx 3emenToB . . Menzaeneesa https://m.edsoo.ru/00ada52¢
53 [Tepuoapl, rpyniibl, HOATPYIIIBI bubmmorexa [JOK
https://m.edsoo.ru/00adasS2c
54 Crpoenune atomoB. CoctaB aTOMHBIX sifep. M30Tomnbl bubmuorexa [{OK
https://m.edsoo.ru/00ada342
55 CtpoeHHe 3JIeKTPOHHBIX 000JI0UYEK aTOMOB IV yersepte | BuOmmoteka [{OK
anemeHToB [lepuoguueckoii cucremsr /1. U. https://m.edsoo.ru/00adabbe
MenneneeBa
56 XapakTepucTuka XMMHUYECKOTO 3JIEMEHTA T10 €r0 bubnuorexa [JOK
nonoxeHuto B Ilepuognueckon cucreme /1. . https://m.edsoo.ru/00ada824
Menneneena
57 3nauenue [lepuoguueckoro 3akoHa Jiisl pa3BUTHUSA bubnnorexa [JOK
Hayku U npaktuku. [. . MenneneeB — y4EHbIi, https://m.edsoo.ru/00ada96e
MEJaror ¥ rpakIaHuH
58 DJIEKTPOOTPHULIATENIBHOCTh aTOMOB XUMHUYECKHUX bubmuorexa [{OK
3JIEMEHTOB https://m.edsoo.ru/00adaab8
59 HMonnas xumMudeckas CBs3b bu6mmoreka [JOK




https://m.edsoo.ru/00adac34

60 KoBaneHnrtHas nosnsipHast XuMH4ecKasi CBSI3b 1 bubmmorexa [JOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenossipHast XUMH4YECKast CBA3b 1 bubmmoreka [JOK
https://m.edsoo.ru/00adaab9
62 CrereHb OKUCTICHUS 1 bu6mmoreka [JOK
https://m.edsoo.ru/00adae28
63 OKUCIUTETHLHO-BOCCTAHOBUTEIBHBIE PEAKITUU 1 bu6mmoreka [JOK
https://m.edso0.1ru/00adb076
64 OKUCIUTENN U BOCCTAHOBUTEIIH 1 bu6mmoreka [{OK
https://m.edso0.1u/00adb076
65 KontponbHas pabora Ne4 o reme «CtpoeHue 1 bu6mmoreka [JOK
aroma. XHMHYECKas CBA3bY https://m.edsoo.ru/00adb486
66 PesepBHbIil ypok. O60011IeHIE ¥ CHCTEMaTH3 AU 1 bubnuorexa [JOK
3HAaHUU https://m.edsoo.ru/00adb33c¢
67 PesepBHbIil ypok. O600IICHIE ¥ CHCTEMaTH3 AU 1 bubmuorexa [{OK
3HAaHUU https://m.edsoo.ru/00ad9cb2
68 PesepBHbIil ypok. O600IIEHIE U CHCTEMAaTH3 AU 1 bubnuoreka [{OK
3HAHUM https://m.edsoo.ru/ff0d61c6
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INOYPOYHOE INIAHUPOBAHMUE 9 KJIACC

Ne Tema ypoka KoJsnuecTBo 4acos Hara Hara DJIeKTPOHHbIE
n/n Bcero KoHnTpobHbI U3Y4YeHUS usyyenusi | mudposbie
e padoThl o0pa3oBaTte/ibHbIE
9A 9b pecypchl

1 Ilepnonnueckmii 3akoH. [lepnonnueckas 1 IgerBepte | bubnmorexka HOK
crucTeMa XMMUYECKUX dyemMeHToB /. 1. https://m.edsoo.ru/00adb59e
MenneneeBa

2 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 1 bu6mmoreka [IOK
XUMHMUYECKUX IJIEMEHTOB MEPBBIX TPEX https://m.edsoo.ru/00adb6b6
[IEPUOJI0B

3 Knaccudukanus u HOMEHKIIaTypa 1 bubmuorexa [JOK
HEOPTaHUYECKUX BENICCTB https://m.edsoo.ru/00adb7e2

4 Bunp XuMHYECKON CBSI3U U TUIILI 1 bu6nuoreka [JOK
KPUCTAUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

5 KontpoabHas padora Nel mo reme 1 1
«IloBTOpEHME M YIJIy0JieHHe 3HAHUM
OCHOBHBIX Pa3/1eJI0B Kypca 8 Kaacca»

6 Knaccudukanus XuMU4eCKUX peakiu 1mo 1 bubmuorexa [JOK
pa3IMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0

7 OKHUCIUTENbHO-BOCCTAHOBUTEIbHBIEC PEAKIINN bubnuotexa [JOK

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

8 [ToHsITHE O CKOPOCTH XMMUYECKOUN pEeaKIhH. 1 bubnuoreka [JOK
IToHsATHE O TOMOTE€HHBIX U I€TEPOrE€HHBIX https://m.edsoo.ru/00adbe9a
peaKusIxX

9 [IoHATHE 0 XMMMYECKOM PaBHOBECHH.
@DakTOpHI, BIUSAIOIINE HA CKOPOCTh
XUMUYECKON PEAKLUU U ITOJIOKEHUE
XUMHUYECKOTO PABHOBECHS

10 [IoHATHE 0 XMMHYECKOM PaBHOBECHH. 1 bubnnorexa [JOK
DaxTOpHI, BIUSIONME HA CKOPOCTh https://m.edsoo.ru/00adc28¢c
XUMUYECKON PEAKLUU U MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECHS




11 Teopus 21IEKTPOIUTUYECKON JUCCOLMALINY. bu6mmorexa [IOK
CusnpHbI€ U ci1a0ble ANEKTPOJIUTHI https://m.edsoo.ru/00adcd68
12 Wonnble ypaBHEHUS peakuuii bu6mmorexa [IOK
https://m.edsoo.ru/00add448
13 XUMHYECKHE CBOMCTBA KUCIOT M OCHOBAHUM B bu6nmoreka [IOK
CBETE MPEJCTABICHUN 00 IEKTPOTUTHUECKON https://m.edsoo.ru/00add5d8
JIUCCOLIMAIIUU
14 XuMHU4YeCcKrue CBOMCTBA COJICH B CBETE bu6mmoreka [IOK
HpeACTaBICHUN 00 3JIEKTPOIUTUYECKON https://m.edsoo.ru/00add8b2
JUCCOLIMALINU
15 [TonsiTue o ruaponuse coneit bu6nuoreka [IOK
https://m.edsoo.ru/00add9d4
16 IIpakTHyeckas padora Ne 1. «Pemenne bu6nuoreka [IOK
JKCIIEPUMEHTAIIBHBIX 3a]1a9) https://m.edsoo.ru/00addd12
17 O0001eHre U CUCTEMaTU3aIMs 3HAHUH I gerBepTh bubmmoreka [JOK
https://m.edsoo.ru/00addbfa
18 KonTtpoarHas pabora Ne2 o Teme but6mmoreka [{OK
«DIIEKTPOIUTUYCCKAS TUCCOIUAITHSL. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMH B PACTBOPAX»
19 OO01mast XapakTeprCcTUKA TAJIOTCHOB. bubnmnoreka [JOK
XHUMHYECKHE CBOMCTBA HA IPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
20 Xnoposogopoa. CossiHast KUCIIOTA, bu6mmorexa [IOK
XHMHYECKHUE CBOMCTBA, MOJyYEHHUE, https://m.edsoo.ru/00ade104
IPUMEHEHUE
21 IIpakTnueckasi padora Ne 2 o reme bubmmoreka [JOK
«lonyyenue CONAHON KUCIIOTBI, U3y4YECHHUE €& https://m.edsoo.ru/00ade348
CBOMCTB»
22 Brruncnenus o ypaBHeHHSIM XUMUYECKUX bu6mmorexa [IOK
pEeaKInii, €CIM OJINH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
N30BITKE
23 OOm1ast xapakTepucTHKa 31eMeHTOB VIA- bu6nuoreka [IOK
IPYIIIBI https://m.edsoo.ru/00ade64a
24 AnnotpornHble MOAU(UKALIUY CEPBI. bu6mmoreka [IOK

Haxosxienne cepbl U €€ COeTMHCHHI B

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




npupojae. XuMHUUYECKHE CBOMCTBA CEPhI

25 CepoBonopo, cTpoeHue, PU3ndecKue u bubmuoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00ade802

26 Oxkcupl cepbl. CepHast KUCIIOTa, GU3HYECKUE U bubmmoreka [JOK
XUMHUYECKHE CBOWCTBA, IPUMEHECHHE https://m.edsoo.ru/00adea28

27 XUMHYECKUE PEAKIMH, JIEKALUE B OCHOBE bu6nuoreka [JOK
IPOMBIIIIEHHOTO CII0C00a MOJIy4YeHUsI CEPHOM https://m.edsoo.ru/00adec8a
KHCIIOThl. XUMHUYECKOE 3arpsi3HEHUE
OKPYKAIOIIEH Cpeibl COSTUHEHUSIMU CEPbI

28 Breruucnienue MaccoBoil JOJIM BBIXO/1a bubmuoreka [JOK
IPOAYKTA PEAKIINH https://m.edsoo.ru/00adec8a

29 OO0mmas xapakTepucTuKa 3JIeMEHTOB V A- bubnmnoreka [JOK
rpymnmsl. A30T, paclipOCTPaHEHHE B IPUPOJIE, https://m.edsoo.ru/00adeea6
dbuznyecKue 1 XUMUIECKHE CBOHCTBA

30 AMMuak, ero Gpu3ndecKkue U XUMHUIECKUE bubnuotexa [JOK
CBOWCTBA, ITOJIYYECHHE U TPUMEHEHUE https://m.edsoo.ru/00adf004

31 IIpakTnueckas padora Ne 3 o reme bubmuorexa [JOK
«ITonyueHne aMMHaKa, U3y4eHHUE €ro CBOMCTBY https://m.edsoo.ru/00adf180

32 A3o0THas KucI0Ta, €€ Hu3nvIecKkue u bubmmoreka [JOK
XMMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306

33 Hcnonb3oBaHWe HUTPATOB U COJIEH aMMOHUS B Il yersepte | bubnuorexa [IOK
Ka4eCTBE MHUHEPAJIBHBIX yIOOpEHNUH. https://m.edsoo.ru/00adf518
XHUMHUYECKOE 3arpA3HEHUE OKPYIKAIOIIEH
CpeJibl COeIMHEHUSIMU a30Ta

34 ®dochop. Oxcun docdopa (V) u pochopnas bubnmnorexa [JOK
KHCIIOTa, (U3MUECKUE U XUMUUIECKHUE CBOMCTRA, https://m.edsoo.ru/00adf68a
MOJIyYEHHUE

35 Hcnonp3oBanue pocharoB B kauecTBe bubnuotexa [JOK
MUHEpaJIbHBIX YA00peHUH. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
pUpOIHOM cpeabl hocharamu

36 VYrnepoa, pacpocTpaHeHuUE B IPUPO/IE, bubnmnorexa [JOK
bu3nUecKre M XMMHYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9¢

37 Oxkcupel yraeposaa, ux Gu3nveckue u bubnmoreka [JOK

XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKHE

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




POOJIEMBbI, CBSI3aHHBIE C OKCHIOM YTIIepoa
av)

38 VYrosbHast KUCIOTA U €€ CoNu bubnmorexa [JOK
https://m.edsoo.ru/00ae006c
39 IIpakTnueckasi padora Ne 4 o reme bubmuorexa [JOK
"Ilosydyenue yriekucioro rasa. KauectseHnas https://m.edsoo.ru/00ae027¢
peakims Ha KapOoHaT-HOH"
40 [TepBoHaUYaNBbHBIC TOHATUS 00 OPTAHUICCKUX bubnuorexa [JOK
BEILECTBAX KAK O COEAMHEHUSIX YIiepoaa https://m.edsoo.ru/00ae054¢
41 Kpemnuii u ero coennHeHns bu6mmorexa [IOK
https://m.edsoo.ru/00ae080a
42 IIpakTHyeckas padora Ne 5. Pemenue bubanorexa HOK
JKCIIEPUMEHTAJIBHBIX 3a1a4 10 TEME https://m.edsoo.ru/00ae0bf2
«BaxkHenmme HeMeTauIbl U UX COCIUHEHHUS
43 KontpoabHas padora Ne3 mo reme bubnmnoreka [JOK
«BaskHeillue HeMeTANJIbI M UX https://m.edsoo.ru/00ae0el8
COCNINHEHUST
44 OO0m1as XxapaKTepruCcTUKa XUMHUIECKUX bubnuoreka [JOK
3JIEMEHTOB — METAJUIOB. Metaiumyeckas https://m.edsoo.ru/00ael103e
CBSI3b U METAJUIMYECKasi KPUCTAIINYECKAS
peméTka. PU3NUECKUE CBOMCTBA METAJJIOB
45 XUMHYECKHE CBOMCTBA METAJIJIOB. bu6nmoreka [IOK
DNEKTPOXUMHUECKUN Psiji HAIIPSLKEHUI https://m.edsoo.ru/00ael 156
METaJUIOB
46 OO6mue criocoObI MOTYYSHHSI METAJLIOB. bubnuorexa [JOK
CmuiaBbl. Beruncienus o ypaBHEHUsIM https://m.edsoo.ru/00ael 156
XUMUYECKUX PEaKIUid, €U OJIUH U3
pPEareHTOB COJAEPKHUT MPUMECH
47 [TonsiTue 0 KOPPO3UU METAIIOB bubnmorexa [JOK
https://m.edsoo.ru/00ae1278
48 [llenounbie MeTaJIbI bubmoreka [JOK
https://m.edsoo.ru/00ae14b2
49 Oxcupl ¥ TMIPOKCHUIBI HATPUS U Kallns bu6nuoreka [IOK

https://m.edsoo.ru/00ae14b2




50 [[lenoyHO3eMENbHBIE METAIIIBI — KAJIBIIUHA U bubmuoreka [JOK
Mar"ui https://m.edsoo.ru/00aelSe8
51 Baxuelime coeMHEHUS KaJIbLHs bubnmorexa [JOK
https://m.edsoo.ru/00aelSe8
52 O000111eHrEe U cUCTEMAaTU3alUs 3HAHUM
53 JKéctkocTh BOMIBI M CIOCOOBI €€ YCTPAHEHUS bubnuorexa [JOK
https://m.edsoo.ru/00ae1886
54 IIpakTuyeckas pad6ora Ne 6 o reme IV uergepre |  Bubmmoreka [JOK
"YKECTKOCTh BOABI U METOJIbI €€ yCTpaHEeHHs " https://m.edsoo.ru/00aelae8
55 AroMUHUI bubmmorexa [JOK
https://m.edsoo.ru/00aelc64
56 AmMoTepHbIe CBOWCTBA OKCHIA U THIPOKCHA bubnmnorexa [JOK
https://m.edsoo.ru/00aelc64
57 Kenezo bubmmoreka [JOK
https://m.edsoo.ru/00ae1d86
58 Oxkcupl, THIPOKCUIBI U conn xkenesa (1) u bubnuotexa [JOK
xenesa (I11) https://m.edsoo.ru/00ae35e6
59 O00011eHrEe U cUCTEMAaTU3alNs 3HAHNUI
60 IIpakTuyeckas padora Ne 7. Pemenue bubmmoreka [JOK
JKCIIEPUMEHTANIBHBIX 3a/1a4 110 TEME https://m.edsoo.ru/00ae3de8
«Baxxnenme METaJJIbl U UX COCAMHEHUSD)
61 Brluucnenus no ypaBHEHUSM XUMHUYECKHUX bubnmnorexa [JOK
pEaKLHii, €CIIM OJIMH U3 PEAr€HTOB JaH B https://m.edsoo.ru/00ael1750
U30BITKE WU COACPKUT MIPUMECH.
Breruncnenust MaccoBOM JOJIM BBIXO/1a
IIPOJIYKTa PEaKIUH
62 O00011IeHE U cUCTEMATU3aIlN 3HAHU I
63 KonTpoabnasi pabora Ne4 o reme
«BaxHeiilmuye MeTAJJIbI M X COeTMHEHUSD
64 BemecrtBa u Mmarepuasl B IOBCEAHEBHOU bubnmnoreka [JOK
JKU3HU YE€JIOBEKA https://m.edsoo.ru/00ae3{50
65 XUMHUYECKOE 3arps3HEHUE OKPY KaIOIIEH bubnmnorexa [JOK
cpebl https://m.edsoo.ru/00ae4270
66 PoJib XMMHUM B pELIEHUH 3KOJIOTHYECKUX bubnmnoreka [JOK




podsieM https://m.edso0.ru/00ae4270
67 PesepHbIii ypok. O600111CHHE 1 1 bubmuoreka [JOK
cUCTeMAaTU3alus 3HaHUU https://m.edsoo.ru/00ae0d0a
68 PesepBHbIit ypok. O60011eHNE U 1 bubmmoreka [JOK
cUCTeMaTU3alus 3HaHUU https://m.edsoo.ru/00adb33¢
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJTHI 17151 VYUEHUKA

» Xumus, 8 knacc/ Pymsuruc I'.E., ®enpaman @.I°., Aknirioneproe o0iiecTBo «M31arenscTBo
«IIpocsemenue»

9 KIIACC

Xumust. 9 knace/Pymsutuc I'.E., ®enpaman @.I'., AkunonepHoe o6mectBo «M3naTenbcTBo

«IIpocBemienue»; Beeaure cBoi BapuaHT:

METOJAUYECKHUE MATEPHUAJIBI IJIS1 YYUTEJISA
I'apa H. H. Xumus : ypoku B 8 kiacce : mocobue s yuurens / H. H. I'apa. — 2-e u3n.,

nepepad. — M. : IIpocsemenue, 2014.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
8 KITACC
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