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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeabHON MPOrpaMMbl OCHOBHOTO 00IIIEro 00pa3oBaHus, MPEACTaBICHHBIX
B ®I'OC OO0, a Ttakxke Ha OCHOBe (QeaepalnbHOl padoueil mnporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIICIIIIUN MPEMOAaBaHusI YIeOHOTO MpeaMeTa « XuMUsDH)
B 00pa3zoBaTeNbHBIX opranm3aiusix Poccuiickoit deneparum.

[Iporpamma 1Mo XuMuM JOa€T NPEACTABIECHUE O LEJAX, OOIIeW CcTpareruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTro
npeaMera, YCTaHABIIUBAET 00s13aTEIbHOE MPEAMETHOE CoJZIep KaHue,
IpeIyCMaTpUBaET paCIpEAesIiCHHe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpPOTrpaMMbl IO XHUMHUH, OINpPEIETsAeT KOJUYECTBEHHBIE WU
Ka4E€CTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroUuMxcs, OMNpPEAeNSeT BO3MOXKHOCTH TMpeaMera s
peanu3aiuu TpeOOBaHHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIero oOpa3oBaHMs, a Takke TpeOOBaHMI K
pe3yibpTaTamM 00y4YeHUsI XUMUU Ha YPOBHE 1EJIeH U3YUYEHUs MPEMETa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEbHOCTH OOYYarolerocsi Mo OCBOEHUIO
y4e0HOTO co/IepKaHUsl.

3HaHWE XUMHUHU CJIY>KUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOy4Jaromnierocsi, ero MnpeACTaBICHUl O MaTepuaIbHOM E€IMHCTBE MHUpPa, BAKHYIO
poJib UrparoT (QopMUpyeMble XMMHUEH MPEICTaBICHUS O B3aWMOIPEBPAIICHUIIX
SHEPrUM U 00 HSBOJIIOIUMU BEUIECTB B MPHUPOJIC, O MYTAX PEIICHUS TI00ATbHBIX
npo0JjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MTPOOJIEM 3PaBOOX PAHECHHUSI.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peanm3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopmMupoBaHUsI KYJIbTYPhI IMYHOCTH, €€ 0011Iel U (PyHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMHUPOBAHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEM
OOy4JarommMxcsi, HABBIKOB HX CAMOCTOSITEIHHOW  Y4EOHOUW  JICSITENIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICIOBATEICKUX YMEHUM, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsI1a HA €IMHCTBO MPUPOBI U YEJIOBEKA, SIBJISICTCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCSI;



CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJIOTMYECKOE
oOpa3zoBaHHe 00yUYarOITUXCSI.

JlaHHbIC HamMpaBIICHUS B OOYYCHHHM XUMHUHU OOCCIICUMBAIOTCS CICIIM(PUKON
COJIEpKaHMsl  y4eOHOTO  MpeAMETa, KOTOPBIM  SIBISETCS  IEIarorMuecKu
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAyKH XUMHH Ha ONPEeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHUE OOYYaIOIIMMHUCS CHCTEMBI IMEPBOHAYAIBHBIX TMOHATHUN XWUMHUU, OCHOB
HEOPraHMYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUU
OPraHuYeCKON XUMUH.

CtpykTypa coiepkaHus MPOTrpaMMbl IO XMMUU CPOPMHUpOBaHA HA OCHOBE
CUCTEMHOI0 mojaxoaa K €€ mzydeHuro. ColepkaHue CKIIAIbIBACTCS U3 CHUCTEMBbI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI MMOHITUNA O XUMUYECKOMN
peakiuu. O06e 3T CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO0 PHUHIIUITY
IIOCJICIOBATEIBHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEIACTABICHUN
pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepnoanueckoro 3akona /I. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOU CBA3H;

— TpelncTaBlieHUd 00 JIEKTPOTUTHUYECKON JIMCCOIMAIIMU BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OSMIIUPUYECKU
MOJTYYEHHBIX U OCMBICJIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBLHO OT OJIHOTO
YPOBHSI K JIPyromy, BBITIONHSS (GYHKIUA OOBICHEHHS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM IPAKTUUYECKOIO0 MPUMEHEHUS U MOJYYECHUS
M3y4YaEeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHNUS O XUMUYECKOW COCTABIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTHKE
€€ CHCTEMHOM IPUPOAbI, LEHHOCTHOTO OTHOWICHUS K HAYyYHOMY 3HAHUIO U
METOJIaM MO3HAaHUS B Hayke. M3ydeHHe XMMHU NPOUCXOIUT C NPHUBICUCHUEM
3HAHUW U3 paHee M3YYEHHBIX YYEOHBIX mpeaMeToB: «OKpyXalomuil MHpY,
«buosnorus. 5—7 xknacce» u «dusnka. 7 Kinacey.

[Ipy wu3yyeHWH XUMHH TPOUCXOAWT (HOPMUPOBAHME 3HAHWK OCHOB
XUMUYECKON HAyKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTUYECKOU
JESITETbHOCTH YEJIOBEKA M KaK OJHOIO0 W3 KOMIIOHEHTOB MHMPOBOHM KYJIBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBl XUMUYECKUX
3HAaHUN — BaXHEUIUX (PAKTOB, MOHATUM, 3aKOHOB M TEOPETUUECKUX MOJIOKEHUM,
JIOCTYITHBIX 00OOIICHU MHPOBO33PEHUYECKOTO XapaKTepa, s3bIKa HayKd, B



OpUOOIIEHUM K HAyYHbIM METOJaM I[IO3HAHMS TPU HW3YYEHUU BEIECTB U
XUMHUYECKUX peakinii, B GOPMUPOBAHUU U PA3BUTHUH MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWH B Y4YEOHO-IO3HABATENIbHOW M y4eOHO-UCCIIeI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPAaBWJI 0€30MacHOr0 OOpamieHusi ¢ BEUIECTBAMHU B
MTOBCEHEBHOM KU3HHU.

[Ipy M3yyeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)KHOE
3HaYEHHE MPUOOPENH TaKHe 11U, KaK:

— (GOpMHUPOBaHHE WHTEIICKTyaJIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIBHOMY IPUHATHIO PELICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBUSM KHU3HU;

—  HampaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTH4YEeCKOe MpUOOIIEHUE
oOyJarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHUBAIIMIO U PAa3BUTHE CIOCOOHOCTEH K
XUMUU;

— obecrieueHne yciaoBuil, CIOCOOCTBYIOIUX MPUOOPETEHUIO 00YUYaIOITIMUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUM), UMEIONIMX YHHBEPCAIbHOE 3HAUYCHHUE IS
Pa3IUYHBIX BUJOB JIE€ATEIbHOCTH;

— (opmupoBanue oOmeNd (QYHKIMOHATIBHOW M €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJE YMEHUW OOBSCHATH U OICHUBATh SBJICHUS
OKPYXAaIOLEro MHUpAa, MCHOJIb3Ys 3HAHUS U ONBIT, NOJyYEHHBIC NPU H3Y4YECHUU
XUMUM, TPUMEHSATh HUX MPU pPEUIeHUU MpoOJeM B TOBCEAHEBHOW >KU3HU U
TPYZIOBOU IEATENBHOCTH;

— (¢opmupoBaHue y OOy4YalOMIMXCS TIyMaHUCTHYECKUX OTHOIICHHM,
MOHUMAHUSl 1EHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH JKOJIOTHYECKHU
1eJIeCO00pa3HOro TMOBEAEHUS B OBITY M TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHHUS CBOETO 3I0POBbS U OKPYIKAIOIIECH TPUPOTHOM CPEBI;

— pa3BUTHE MOTHBalMM K OOYYEHHUIO, CIIOCOOHOCTEM K CaMOKOHTPOJIIO U
CAMOBOCIIUTAaHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuMiIsl U HANPaBICHHOCTH JAJbHEWUIIETO
oOy4eHus.

OOmiee 4YMCIO YacoB, OTBEACHHBIX I HM3YYEHUST XHUMHM Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaBiseT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJlel0), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIIO).



COJEPXAHUE OBYUYEHUA

8 KJIACC

IlepBoHayajibHbIE XUMHYECKHE IOHATHSA

[Ipeamer xumun. Posib XMMUU B KU3HU 4YeJOBEKa. XUMHS B CUCTEME HaykK.
Tena u BemiectBa. DU3MYECKHUE CBOWCTBA BEHIECTB. ATpEraTHOE COCTOSHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHWS B XUMHH. UHWCTHIC BEIIECTBA U CMECH.
CriocoObI pa3AeieHust CMECEH.

ATOMBI W MOJICKYJIBI. XHUMHYECKHE »dJeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas ¢opmyna. BajaeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToOMHas Macca.
OTHOCUTENbHAA MOJICKYJISIpHAs Macca. MaccoBasi oJisi XUMHYECKOTO 3JIEMEHTA B
COETUHEHUH.

KonuuectBo BemectBa. Monbs. MossipHas Macca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTMHECHUH.

du3nyecKkre U XUMUYECKHE SBIICHUS. XUMHUYECKasl peakius U e¢ MPU3HAKH.
3aKOH COXpaHEHMsS] MacChl BEIECTB. XUMHUYECKHe ypaBHeHusa. Kiaccudukanus
XUMHUYECKUX PEaKIHi (COeqMHEHUS, Pa3JIOKEHUS, 3aMEIIeHHUsI, OOMEHA).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHUYECKOW MOCYIOMW, MpaBWIaMHu paboThl B JabopaTtopun u
npuémMamu oOpalleHus: ¢ J1abopaTopHbBIM 00OPYAOBAHUEM, U3YUEHHE U OMUCAHUE
bu3MUecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJACHUE
busnueckux (MIaBJICHUE BOCKA, TasHUE JbJa, PAaCTUPAHHE caxapa B CTYIIKE,
KATICHUE W KOHJCHCAIMS BOJBI) M XMMHUYCCKUX (TOpEHHE CBEUYH, MPOKATMBAHUE
MEIHOW MPOBOJIOKH, B3aMMOCHCTBHE MeJla C KUCIOTOM) SBICHUM, HAOIIOIeHUE U
OMKCAaHKNE MPU3HAKOB MPOTEKAHWUS XWMHUYECKUX peakluil (pa3ioKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHE THUAPOKCHUIIA
Meau (II) mpu HarpeBaHuM, B3auMOAEHCTBHUE Keje3a ¢ pacTBopom coiiu meau (11),
U3y4eHHE CMOCOOOB pa3felieHHsi CMecel: C TIOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BBITIAPUBAHUE, AUCTHLIAIMSA, XpoMaTorpadus, MPOBEACHNUE OYNCTKH TOBApESHHOMN
CONIM, HaONIOJICHWE W  ONUCaHWE  PEe3yIbTaTOB  MPOBEICHHS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWS MAacCChl, CO3/JaHHE MOJIEJeH MOJICKYJ
(I1IapOCTEepPKHEBBIX ).

BaskHelinue npeacTaBUTE M HEOPTraHNYECKHUX BelleCTB

Boznyx — cMech razoB. CoctaB Bo3ayxa. Kucimopon — aneMeHT U mpocToe
BemecTBo. HaxokneHue kucimopoma B Tpupoae, (U3MYECKHE W XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuapl. [Ipumenenme xucmopoma. CmocoObI



MOJIYYeHHUs] KUcCIopoda B JabopaTOpuud W IPOMBIIUIEHHOCTH. Kpyrosopor
KHciopoa B mpupozae. O30H — auioTporiHas MoAuUKaIs KUCI0poaa.

TernoBolt 3hdekT XUMHUUYECKOW peaklud, TEPMOXUMHUYECKHUE YpaBHEHUS,
9K30- M DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUE
BO3/yXa, YCHJICHHUE TAPHUKOBOTO P (deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bomopon — »snemeHT UM mpoctoe BemecTtBo. HaxoxkaeHuwe Bomgopona B
npupoae, GU3MYECKUEe ¢ XUMHYECKHE CBOWMCTBA, NPUMEHEHUE, CIOCOObI
nosny4yeHust. Kucmorel u conu.

Momnsipabiii 00bEM razoB. Pac4éTsl Mo XUMUUYECKUM YPaBHEHUSIM.

dusnueckne CcBOMCTBA BOAbBl. Boma kak pactBoputenb. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOpUMOCTH BELIECTB B BOJIE.
MaccoBast 10711 BellecTBa B pacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie U B XKU3HU 4delioBeKka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HeHHe NpUPOIHBIX BoJI. OXpaHa U OYMCTKA MPUPOJAHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukainms
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duznueckue U XUMHUYECKHE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccupukauuss oOCHOBaHMI: WIENOYM W HEPACTBOPUMbIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3WUYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHuU. [loyyeHre ocCHOBaHUM.

Kucnotel. Knaccudukanusa kucinor. Homenknarypa kucnor. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KHUCHOT. Psan axktuBHoctm wmetamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Conu. HomeHnknarypa coseil. @U3nYecKre U XMMHYECKHUE CBOWMCTBA COJIEH.
[Tomydyenue conen.

['eHeTnueckas CBSI3b MEXKIY KIACCAMU HEOPTaHUYECKUX COCIUHEHMUI.

Xumuueckuii IKcnepumenm:

Ka4EeCTBEHHOE OIPEAECIICHUE COJEPKaHUs KUCIOpOAa B BO3AYyXeE, MOJyUYEHHUE,
coOupaHue, pacrmo3HaBaHWE W M3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
MpeKpaileHus TopeHus (Mmokapa), O3HAKOMJICHHME C 0Opa3llaMu OKCHUIOB U
OMHUCAaHWE WX CBOMCTB, MOJy4YeHHE, COOMpaHUEe, pPACIO3HABAHUE U H3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMozencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOXXHO HCIOJIb30BAaHUE BUIACOMATEPUAJIOB), HAOIIOJACHHE OOpPA3IOB BEIIECCTB
KOJIMYECTBOM | MOJIb, HCCIIeIOBaHUE OCOOCHHOCTEH pPAacTBOPEHHUS BEIIECTB C
pa3JIUYHOM PACTBOPUMOCTHIO, TPUTOTOBJICHHE PACTBOPOB C OMNPEICIEHHOMN
MacCOBOM JI0JIEM PACTBOPEHHOIO BEILIECTBA, B3aUMOACKUCTBUE BOJBI C METAIUIAMU
(HaTpyeM ©  KaubllueM) (BO3MOXHO HCIIOJb30BaHUE BHUJEOMATEpUAIIOB),



UCCJEeIOBaHUE O0pa3lloB HEOPraHWYECKUX BEIIECTB Ppa3JIMYHBIX  KIJIACCOB,
HaOJI0ICHUE U3MEHEHHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT U IIEIOYEH,
u3ydyeHue B3aumojeiicTBus okxcuga menu (II) ¢ pacTBOpoM cepHOM KHUCIOTHI,
KUCJIOT C MeTaulaMH, pPEeakUMi HEUTPpAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHHWM, BBITECHEHHWE OJHOI0 MeTajula APYTMM M3 PAacTBOpa COJIM, PEIICHUE
DKCIEPUMEHTAJIBHBIX 33/1ad MO0 TeMe «BakHeWlne KiIacchl HEOPraHUYECKHUX
COEIMHEHUI.

Iepuoanuecknii 3axkoH u Ilepuoaumyeckass cucreMa XHUMHYECKHX
yaemMenToB JI. M. MenpgeneeBa. CtpoeHue aroMoB. XHMHMYECKasl CBS3b.
OKHCINTETBLHO-BOCCTAHOBUTEIbLHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAIMU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
U TUAPOKCUJIBI.

Ileprognyeckuit 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonnas u  JJIMHHONEpUOAHAs  (OPMBI
IIepuonnueckoit cucrembl xumuueckux iemeHToB 1. . Menneneesa. [lepuoasr
u rpynnbl. OHU3NYECKUH CMBICH MOPSAAKOBOTO HOMEpPA, HOMEPOB IMEPUONA H
TPYIIIBI DJIEMEHTA.

Crpoenune atomoB. CocTaB aTOMHBIX sifiep. M3oronel. DnekTponsl. CTpoeHue
JIEKTPOHHBIX ~ 000JI04eK aToMOB TepBbIX 20 XUMHYECKUX  DJIEMEHTOB
[lepnognueckon cucremsl [[. 1. MenaeneeBa. XapakKTEepUCTUKA XUMHYECKOTO
3JEMEHTA Mo ero noynoxeHuro B [lepuoanyeckoit cucreme /. . Menaeneena.

3aKOHOMEpPHOCTM HM3MEHEHUS pajJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u [lepruoauyueckoil CUCTEMbBI XUMUYECKUX
DJIEMEHTOB Ui pa3BuTUA Hayku W npaktuku. J[. M. MenneneeB — yd€Hblii u
IPpaKIaHUH.

Xumuyeckass cBA3b. KoBajeHTHass (MOJIIpHAss W HEMOJISIpHAs)) CBS3b.
DNEeKTPOOTPUIATETLHOCTh XUMHUECKUX AJIEMEHTOB. MIOHHAsI CBS3b.

Crenenbp  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUHU.
[Iponecchbl OKMCIIEHNs U BOCCTAHOBIIEHUS. OKHUCIUTENIN U BOCCTAHOBUTEIIN.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3lOB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBUE
TUAPOKCHAA LHMHKA C pacTBOPaMHM KHCJIOT M IIEJIIOYEH, NPOBEICHUE OIIBITOB,
WUIKOCTPUPYIOLIMX — NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakinu pasyioKeHHs, COSTUHEHNU).

Mexcnpeomemmnoie ceasu



Peanuszanuss MeXNpeIMETHBIX CBSI3€M MpPU W3YYEHHH XUMHHM B § Kilacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTeCTBEHHO-HAYyYHBIE TOHATHSA: HAYYHBINA (DaKT, TMIOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, Kiaccudukanusi, MNEePUOJUYHOCTb, HAOJIOJCHUE,
HKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepus, aTroM, D3JJIEKTPOH, NPOTOH, HEWUTPOH, WOH, HYKIHUJ,
M30TOIIBI, PaJUOAKTUBHOCTD, MOJIEKYJA, JJIEKTPUUYECKUM 3apsJl, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEILECTBA, ra3, (pU3MUecKre BETHYMHBI, €IUHULIBI
U3MEPEHHUsI, KOCMOC, IUIAaHETHI, 3B€3/1bl1, CoNHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpPANbl, TOPHBIE MOPOJBI,
ITOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BeimecTBo U XuMH4YecKasi peakuus

Ileprognyeckuii 3akoH. Ilepuoanueckas cucreMa XMMUYECKHUX 2JIEMEHTOB /1.
. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUH CBOMCTB
XUMHYECKUX DJJIEMEHTOB IEPBBIX TPEX MEPUOAOB, KaausA, KAIbIUA U HX
COCMHEHUN B COOTBETCTBHUU C IIOJIOKEHHEM JJIEeMEHTOB B llepunoanueckon
CUCTEME U CTPOCHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHJbI XMMHYECKOW CBSI3U. THIBI KPUCTALIMYECKHUX
PEWETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUIA KPUCTAJUIMYECKON PEHIETKH U
BHJa XUMHYECKOU CBSI3H.

Knaccudukanus u HOMEHKIATypa HEOPraHMYECKHX BELIECTB. XHUMHUECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3JIMYHBIM KJIacCaM HEOPraHUYECKUX
COEIMHEHUI, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccudukanmsa XuMuyeckux peakuuid Mo pa3andyHbIM MpU3HAKaM (110 YHUCTy
U COCTaBy YYacTBYIOIIHMX B PEAKIUH BEIIECTB, MO TEIJIOBOMY 3(]dexTy, Mo
U3MEHEHHUIO CTETEeHEN OKHUCICHHUS XMMHYECKHX 3JIEMEHTOB, [0 0OpaTUMOCTH, IO
YYACTHIO KaTajau3aropa). JK30- U 3HIOTEPMHUYECKUE PEAKLIUU, TEPMOXUMUYECKHE
YpaBHEHHUS.

[TonsiTue 0 ckopocTH xumudeckoil peakuuu. llonsTue 00 oOpaTUMBIX H
HEOOPAaTUMBIX XUMHUYECKUX peakiusx. [IoHATHE O TOMOT€HHBIX M T'eTepOTreHHBIX
peakuusx. [lonsatne o karamuse. [loHsTHE 0 XMMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMAIOLIME HA CKOPOCTh XMMHYECKOW pEaKUMW M TOJOKEHUE XUMHUYECKOTO
paBHOBECHS.

OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIE ~ PEaKIIMU,  JJICKTPOHHBIM  OallaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHON ~ PEaKLUU. CocraBieHue  ypaBHEHUI



OKHCIIUTENIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HWCIOJb30BAaHUEM  METOJA
AJIEKTPOHHOTO OanaHca.

Teopus 3AEKTPONUTHUECKON TUCCOUUALMU. DIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
KarnoHnbl, aHMOHBI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMHU
XUMUYECKOH cBs3U. CTeneHp Auccounanui. CHUIbHBIE U CIA0bIE 3JIEKTPOJIUTHI.

Peakiiuun noHHOTO 0OMeEHa. Y CIOBHS MPOTEKAHUSI pPEeaKIMil HOHHOTO OOMEHa,
MOJHBIE W COKpAIEHHbIE HMOHHBIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBaHMII W coJlell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KauectBeHHbIe peakiiuy Ha HOHBL. [IoHATHE O THIPOIU3E CONEi.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEISAMHU KPUCTAUIMYECKUX PEMETOK HEOPraHUYECKUX
BELIECTB — METAJUIOB U HEMETauIoB (rpadura U anmasza), CIOKHBIX BEILECTB
(xopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKON peakluu
OT BO3JICUCTBHS Ppa3IUYHBIX (DAKTOPOB, HCCIECIOBAHUE IIIEKTPOIPOBOJIHOCTH
pacTBOpPOB BEIIECTB, MpOLEcCa JUCCOLMAIMM KHCIOT, IIEIOYeHd U  COoJIed
(BO3MOYKHO  MCIIOJIb30BAaHME BHJEO MaTepUasoB), IPOBEICHHE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ MpPU3HAKW  [POTEKaHWs  peakuuid HMOHHOro  oOMeHa
(oOpazoBaHue oOcajka, BBIJCICHHE Ta3a, O0Opa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ IPUMEPHl  OKHCIUTEIbHO-BOCCTAHOBHUTENIBHBIX  peakUui
(ropeHue, peakluuu pas3lioKEeHUs, COCIMHEHUs), Paclo3HaBaHUE HEOPraHUYECKUX
BEIIECTB C TIOMOLIBIO KAYECTBEHHBIX pEaKLUUMi HAa HOHBI, pEIIECHUE
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

Hemertanibl U MX coeinHeHUS

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XWMHUUYECKHE CBOWCTBA HAa MpUMEpe  XJopa
(B3aMMOJEHCTBHE C METaIlaM{, HEMeTa/llaMH, WIeJo4amMu). XJIOPOBOAOPO/I.
ConsiHast KWCIIOTa, XUMUYECKHE CBOMCTBA, IMOJYyYECHHUE, NMPUMEHEHHE. [lelicTBue
XJIOpa M XJOpPOBOJOPOJA HA OpraHM3M 4YelOBeKa. BakHelmnue XJIOpHIbl U HX
HAXO0XKJEHUE B IPUPOJE.

O6mast xapaktepuctuka smnemMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKHUE CBOICTBA
MPOCTHIX BELIECTB — KUCIOPOAA U cepbl. AJIIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMudeckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEpbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHJIOB.
CepHas kuciora, Gu3UUeCKue W XUMHUYECKHE CBOMCTBa (00mIME Kak
MpEeACTaBUTENsl Kjacca KHUCIOT W crneurduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHOco0a MOMY4YEHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoil KUCIOThL. COJIM CEPHOI KHCIIOThI, KAUECTBEHHAS PEAKIIMs Ha



cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHH B MpUPOjE. XUMHYECKOE
3arpsi3HEHHE OKPY’KAIOIIEeH Cpelbl COCIMHEHUSIMH cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHKE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAIICHHUS.

OOmast xapaktepucTuka 371eMeHTOB VA-rpymnmnbel. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEPHBIC CTENEHU OKUCIICHHS. A30T, pacOpOCTPAHEHHE B MPUPOJIE,
dbusnueckue U XuMrueckue cBoiicta. KpyroBopor azora B npupojie. AMMUaK, €ro
bu3nUecKue 1 XUMUYECKHUe CBOMCTBA, MONMyuyeHrue U npuMeHenue. Cou aMMOHUS,
X GU3NYECKUE U XUMUIECKHE CBOWCTBA, MpUMEHEeHHE. KadecTBeHHass peakius Ha
WOHBI aMMOHUS. A30THasl KHCJIOTa, €€ TOJNydeHHe, (QU3MYCCKUE U XHUMHYCCKUE
cBOiicTBa (0OmME Kak TMpEACTaBUTENS Kiacca KHUCIOT U CHenupuIecKue).
Hcnonb3oBaHne HUTPATOB M COJIEM aMMOHHUST B KadyeCTBE MHHEpaJIbHBIX
ynoopeHuil. XuMru4ecKoe 3arpsi3sHeHHE OKPYKAIoIIel Cpeibl COSAMHEHUSIMU a30Ta
(KUCIIOTHBIE JOXIW, 3arpsi3HEHUE BO3Ayxa, MOYBBI U BOA0EMOB). Docdop,
altoTponHele Moaudukauuu (ochopa, (pU3MUECKUE U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u bochopHas kuciaora, pU3MIECKUe U XUMHUIECKHUE CBOMCTBA,
nosyuenue. Mcnons3oBanue GocdaToB B Ka4eCTBE MUHEPATBHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpHbIE  CTENEHU  OKUCICHMs.  YTJIEpoHd,  auIOTPOITHBIE
Moau(dUKALUKM, pacpoOCTpaHEHHWEe B NpUpojae, (U3NYECKUE U XUMUYECKHUE
cBoiicTBa. AncopOius. Kpyrosopot yriepoaa B npupoje. OKCUIbl yriiepoaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJYYeHUE U TMPUMEHEHUE. DKOJOTUYECKHE MPOOJEMBbI, CBA3aHHBIE C OKCUJIOM
yriaepoaa (IV), rumore3a riao0anbHOTO TOTEIJICHUS KJIUMaTta, MapHUKOBBIMA
addekrt. YronpHas KuciaoTa U €€ coyu, uX Pu3nuecKkue U XMMHUYECKHUE CBOMCTBA,
NMoJIydeHHue W mnpuMeHeHne. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonp3oBannue kKapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO3SMCTBE.

[lepBoHauanbHBIC MOHATUSL 00 OPraHUYECKUX BEIIECTBAX KaK O COCTMHEHUSX
yraepojia (MeTaH, 3TaH, dTUJICH, alleTHIICH, dTaHOJI, TJIMIEPUH, YKCYCHAs KUCTIOTA).
[IpupogHbie MCTOYHUKU YTIEBOJAOPOAOB (yrojib, TMPUPOJIHBIN Ta3, HEDTH),
MPOAYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsaTre 0 OMONOTHYECKHU BaKHBIX BEIIECTBAX: KUpax, OeIKax, yriieBojax — U ux
ponu B OKM3HM 4eJoBeKa. MarepuaibHOe €IMHCTBO OpPraHUYeCKUuX W
HEOPTaHWYECKUX COCTMHECHUM.

KpemHuuii, ero ¢usnueckue W XUMHUYECKHE CBOMCTBA, TOJNYYCHHE W
npuMenenue. CoenuHeHus: KpeMHust B mpupojge. OOmiue mpeacraBieHuss 00
okcune kpemaust (IV) u kpemaueBoi kuciore. CHIMKAThI, UX UCIIOJIb30BaHUE B
OBITY, B MPOMBIIIJIEHHOCTH. BaxHeline cTpouTeIbHbIE MaTepHalibl: KepaMHUKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiempl 0€30macHOrO HCIOJIb30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HMU.

Xumuyeckuii IKChepumenm:

M3y4eHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB, CBOMCTB COJISTHOM KHCIIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKIIUI Ha XJIOPUJ-UOHBI U HAOIOJICHHUE MPU3HAKOB
UX TPOTEKAHMsI, ONBITHL, OTpa)Kalliue (QU3NYECKHUe W XHUMHUYECKHE CBOMCTBa
raJIOrTeHOB M WX COEJIMHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMIICHHE C
oOpaslamu  cepel ®W €€  CcOeAUHEHUSMH  (BO3MOXHO  HCIIOJB30BAHHE
BUJICOMATEPHUAIIOB), HAOIIOCHHE TIpollecca OOYTIMBAaHUS caxapa IO JACUCTBHEM
KOHICHTPUPOBAHHOW CEPHOWM  KHUCJIOTBI, H3y4YEHUE XUMHUUYECKUX CBOMCTB
pa30aBIIEHHOMN CEpHOM KUCIIOTHI, MPOBE/ICHNE KaUeCTBEHHOM peakIuu Ha cylbdat-
WOH W HaOJIOJICHHE MpHU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB), 00pa3iaMu a30THBIX U (HOCHOPHBIX yAO0OpeHUH, MoIyyeHue,
coOuMpaHue, pacro3HaBaHWE M M3YYCHHE CBOICTB aMMHakKa, I[POBEJICHHE
KaueCTBEHHBIX PEaKIMii Ha MOH aMMOHHS U (pocdar-uoH U u3ydyeHue NMpu3HAKOB
UX IPOTEKAHHUsI, B3aMMOICVCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEJIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIOB), W3y4YEHUE MoOJIeIen
KPUCTAJUIMUECKUX PEmETOK anmasa, rpadura, ¢yiiepeHa, O03HAKOMIICHHE C
MPOIIECCOM  afCOPOIMM  PACTBOPEHHBIX BEHIECTB AKTUBUPOBAHHBIM YIIEM U
YCTPOMCTBOM MPOTHBOTA3a, MOJyYeHHUE, COOMpaHue, paclio3HaBaHUE U W3YUYCHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJCHUE KAaYeCTBEHHBIX PEAKIMA Ha KapOOHAT U
CUJIMKAT-UOHbl WM M3YYCHUE TMPU3HAKOB HMX MPOTEKAHUs, O3HAKOMIICHHE C
MPOAYKLIMUEN CHIMKATHOM NPOMBIIUIEHHOCTH, PELUIEHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o teMe « BaxxHenme HeMeTaulbl U UX COCIMHEHUS.

MeTasuibl 4 UX COCAMHEHUS

OO6m1as XxapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux noyiokeHuss B llepuommueckoy cucreme xumuyeckux diemeHtoB . U.
MenneneeBa u cTpoeHusi atoMoB. CTpoeHHE MeTauioB. MeTtajindeckasi CBsi3b U
METAJJIMYECKas ~ KpPUCTA/UIMUECKass  pemI€TKa.  DJIEKTPOXUMUYECKUU  pAll
HaIpspKeHUN MeTaiioB. u3znueckue U XUMHUECKHE CBOMCTBAa MeTaiioB. O0mue
crocoObl ToydeHus: MeTauioB. [loHATHE O KOppo3WM METAJIOB, OCHOBHBIE
CrocoObl 3amuUThl UX OT Kopposuu. CruiaBel (CTallb, YyTyH, AIOPATIOMUHUMH,
OpoH32a) ¥ X MPUMEHEHNE B OBITY U IPOMBIIIICHHOCTH.

[Ilenounsie mMeTamnel: nonoxkeHue B [lepmoanyeckoil cucremMe XMMHUYECKHUX
anemenToB /. 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
dusznyecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpuMmepe Hatpus U Kanus). OKCUabsl 1



TUAPOKCUABl HAaTpusi W Kanus. [IpuMeHeHHWe IIeNOYHbIX METAUIOB U HX
COEJIMHEHUM.

[[lenoyHO3eMENbHBIE METAJUIBI MarHMii HW  KaJblUW: IIOJIOKEHHE B
[lepnognueckon cucreme xuMuueckux sneMeHToB [[. M. MenneneeBa, crpoeHne
UX aTOMOB, HaXOXJeHue B npupojae. Pru3ndeckue 1 XUMHUYECKUE CBOMCTBA MarHus
U Kanpuusa. Baxueimue coeauHeHHs Kaiblus (OKCUJ, THUIAPOKCHI, COJIN).
JKécTkocTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUS!.

AmmoMuHUN: TIoJiokeHue B [lepuoandeckoit cucteMe XMMUYECKUX SJIEMEHTOB
J. . Menneneesa, cTpoeHHne aTtoma, HaxOKJIE€HHME B npupone. Pusnueckue u
XUMHYECKHE CBOICTBa amoMUHUA. AMGPOTEpHBIE CBOICTBA OKCHA U THAPOKCHIA
QIFOMUHUS.

Kenezo: nonoxxenue B Ilepuoanyeckoil cucteMe XUMUYECKHUX 3JIEMEHTOB /.
N. MeHnneneeBa, CTpOEHHE aroMa, HAaxXOXAeHHWEe B mnpupoae. dusznueckue u
XUMHUYECKHE CBOMCTBA kene3a. OKcH b, rupoKcuabl U conu xenesa (11) u xenesa
(III), ux cocraB, CBOMCTBA U MMOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HaKOMJIEHHE C o00pa3llaMM METaIOB M CIJIaBOB, HUX (PUINYECKUMU
CBOMCTBAMH, H3YyYEHHE  PpE3YJbTaTOB KOPPO3UM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOEHHOCTEH B3aUMOJEUCTBUS OKCH[A
KAJIbLMS W HaTpUsl C BOJOM (BO3MOYKHO HCIIOJIB30BAHHE BHJIEOMATEPHUAIIOB),
UCCIICIOBAHUE CBOMCTB KECTKOW BOJBI, IPOLIECCAa TOPEHUA Kejle3a B KUCIOPOJe
(BO3MOXXHO ~ HCIIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MPOTEKAHUS
KAUECTBEHHBIX PEAKIMii Ha MOHBI: MarHus, KajiblUs, aJIFOMUHUS, LIMHKA, YKeJe3a
(1) u xeneza (III), meau (1I), HaOnrOAEHME M OMUCAHUE MPOLECCOB OKPALIMBAHMS
IUIAMEHH HWOHAMM HATpHsl, Kalusd U KadblMs (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHUAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB IMIPOKCHIA aTIOMUHUS
Y TUAPOKCU/IA IMHKA, PEHIEHNE SKCIIEPUMEHTANBHBIX 3a7a4 110 TeMe «Baxunenmue
METAJUIbl U KX COCIUHEHHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa

BemecTtBa m Marepuanibl B ITOBCEIHEBHOM KW3HM YEIOBEKa. be3omacHoe
UCIIOJIb30BaHUE BEILECTB M XMMHUECKUX peakuuil B ObiTy. IlepBas momoins npu
XUMHUYECKUX OKOTAX U OTPABJICHUSX.

XUMHUECKOE 3arpsi3HEHHE OKpy)Karoueh cpenbl (MpefenbHas IomycThuMas
KOHIIEHTpalus BemlecTs, nainee — [1/1K). Ponb xuMuu B pelieHnn 3K0JIOrMYeCKUX
po0em.

Xumuueckuii IKCnepumenm:

H3y4deHue oOpaslloB MaTepuasioB (CTEKJIO, CIUIABBI METAJJIOB, MOJMMEPHBIE
MaTepHuabl).

Mestcnpeomemmnuie ceasu



Peanuszanus MeXNpeIMETHBIX CBSI3€M MpU W3YYEHHH XUMHUM B 9 Kiacce
OCYUIIECTBJISICTCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIUX €CTEeCTBEHHO-HAYYHBIX
MOHATUM, TAK W MOHATHM, SIBISIOMIUXCS CUCTEMHBIMH JJISI OTIEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEHHO-HAYYHBIC MOHSTHS: HAY4YHBIM (DAKT, THUMOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
DKCIEPUMEHT, MOJICIMPOBAHUE, HU3MEPEHUE, MOJIENb, SBJICHUE, MAPHUKOBBIN
3¢ (DEKT, TEXHOIOTHS, MATEPHUAITBI.

®dusuka: Marepus, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHU],
M30TOIbI, PaJUOaKTUBHOCTh, MOJICKYJa, 3JICKTPUYECKUM 3apsiji, MPOBOJHUKH,
MOJIYIPOBOJTHUKH,  JTUAJICKTPUKU, (POTORIEMEHT, BEIIECTBO, TENO, OO0BEM,
arperaTHoe COCTOSIHHE BELIECTBA, I'a3, PaCTBOP, PACTBOPUMOCTh, KpUCTAILUINYECKAs
pemeéTka, CIuiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHMIBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COJIHIIE.

buonorusi: ¢orocunres, npixanue, O6mocdepa, IKOCUCTEMA, MHUHEPATHHBIC
yI0OpEeHHS, MUKPOIJIEMEHTBI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEIIECTBA.

['eorpadusi: armocdepa, ruapochepa, MuHEpadbl, TOPHBIE MOPOJIHI,
MOJIE3HBIE UCKOMAeMBbIE, TOTLUIUBO, BOJIHBIEC PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJIBTATBHI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOTpaMMbl OCHOBHOTO OOIIEro
o0pa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATEIBLHOUN JIEATEIBHOCTH B COOTBETCTBUU C TPATULIMOHHBIMH POCCUUCKUMU
COI[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBWJIaMW W HOPMaMH IIOBEJICHUS W CIIOCOOCTBYIOT MpOIeccam
CaMOIMO3HaHUs, CAMOPA3BUTHS U COLIMATIU3AINK 00yUYaIOIIUXCS.

JIn4HOCTHBIE  pE3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYYaIOIIUXCS
PYKOBOJICTBOBATbCS CHUCTEMOM TMO3WUTHUBHBIX IIEHHOCTHBIX OpHEHTAlMA U
pacuIMpeHue onbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTPUOTHYECKOT0 BOCTIMTAHMSL:

LEHHOCTHOTO OTHOUIIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
M HAyYHOMY HACIEIUI0, TTOHUMAaHUS 3HAYCHUS XUMHUUYECKON HAyKH B KU3HU
COBPEMEHHOI'0 O0OIIEeCTBA, CIOCOOHOCTH BIAAECTh JIOCTOBEpHOM HH(pOpMaIUe o
MEPEIOBbIX JOCTUKEHUSIX U OTKPBITUAX MHUPOBONM M OTEUECTBEHHOM XUMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpaaaHCKOr0 BOCIIMTAHUSA:

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M MpaBUIaX MEKINYHOCTHBIX
OTHOIIICHUI B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTU B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATENbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeSATeTbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOM JEATENBbHOCTH TMpU
BBITIOJIHGHUHU YYEOHBIX, TO3HABATEIbHBIX 3a/lay, BBIMOJHEHUH XUMHUYECKUX
HKCTIIEPUMEHTOB, CO3/IaHUU YYEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
W B3aUMOIIOMOIIM B TIpollecce€ HTOM Yy4eOHOU NeSITEIBbHOCTH, TOTOBHOCTHU
OLICHUBATh CBOE TOBEAECHHWE M TIOCTYNKH CBOMX TOBAPHUILEH C TMO3UIUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE TPECTABICHUS O BEIIECTBE M XUMHYECKOW pPEaKInH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH W COCTaBIISIOIIUE
OCHOBY 11 TIOHUMaHUsSI CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI TPUPOJIbI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOIHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABaTEJIbHBIE MOTHBBI, HAIPABJICHHBIC HA TMOJIyYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE JJII OOBSICHEHUS HAOJI0IaeMbIX MPOIECCOB W SIBJICHUIH,
MO3HABATENIbHON, WH()OPMAIMOHHOW M YHUTATEIbCKOW KYIbTYpPHI, B TOM YHCIIE
HAaBBIKOB CaMOCTOSITEIbHONW pa0OThl C YYEOHBIMH TEKCTaMH, CIPAaBOYHON



JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTP K  CamMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIEI0BATEIbCKON
JIEATEIIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHS OOyUEHHS B
JaJIbHEHIIIEM;

4) popmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHUE IICHHOCTH KHW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO, YCTAaHOBKM Ha 3J0POBBIN 00pa3 >KM3HMU, OCO3HAHWE TMOCIEACTBHA U
HETMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aTKOTOJs, HAPKOTUKOB, KypEHUs),
HEOOXOJAMMOCTH COOJIONIEHUs TpaBWiI OE30MacCHOCTH TMpPU  OOpaIlleHUd C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U PEAIbHON KU3HU;

S) TpyA10BOr0 BOCIIUTAHUS:

MHTEpEC K MPAKTUYECKOMY U3YUYCHUIO Tpodecchil U Tpyaa pa3IuyHOro poja,
YBAXKEHHUE K TPYLy M pe3yibTaTaM TPYIAOBOH NEATEIbHOCTH, B TOM YHUCJE Ha
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW MO0 XUMHUHU, OCO3HAHHBIA BBHIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJAOHKEHHUS 00pa30oBaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEMH,
yCcrenHon npodeccuoHaabHON eITENHbHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHAIBHON CPEJIE;

6) PK0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTUYECKU 1EJIeCO00pa3HOE OTHOIIEHHE K MNPUPOJE KaK HCTOUHUKY
KU3HHU Ha 3emile, OCHOBE €€ CyIIeCTBOBaHUS, TOHUMAaHUE LIEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3MYEeCKOMY M TICUXHMYECKOMY 37I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOJIIOICHUS
npaBuiI 0€30MACHOTO MOBEICHUS ITPU padOTe C BEIIECTBAMH, a TAKKE B CUTYAIIHSIX,
YTPOXKAIOIINX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYphl, OCO3HaHHUS TJ00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M IMyTeH UX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
AKOJIOTMYECKOTO MBIIIJICHUS, YMEHHUSI PYKOBOJICTBOBATHCS UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAJIBHOW MPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDHI

B coctaBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICIAIOT 3HAYUMBIE JIsS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MIPUHIINI, TUTIOTE3a, (GaKT, CUCTEMA, MPOIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbhIe
UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYUHBIX YUEOHBIX MpeAMEeTax U IO3BOJISIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMHUPOBATH MPEACTABICHHUE O IEIOCTHOMN



HAy4YHOM KapTHUHE MHpA, U YHUBEpCaJIbHbIE yueOHbIE IeUCTBUS (IT03HABATENIbHbIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUUIAHUPOBAHUIO U OCYIIECTBJICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIe J1eiicCTBUS

Ba3oBble JJoruueckue JelicTBUA:

YMEHUSI MCIOJIb30BATh MPUEMBI JIOTUYECKOTO MBIIUICHUSI MPU OCBOCHUU
3HAHWM: PACKPBIBATh CMBICI XMMHUYECKHX TMOHATHNA (BBIAEIATh WX XapaKTePHBIE
MPU3HAKH, YCTAaHABIMBATh B3aWMOCBS3b C JIPYTUMHU TOHSATHSIMH), HCIIOIH30BAThH
TIOHATHS JIJIs1 OOBSICHEHUS OTJEIBHBIX ()aKTOB M SBJICHHM, BEIOMPATh OCHOBAHUS U
KPUTEPUH ISl KIAaCCU(PUKAIMKU XUMHUYECKUX BEIIECTB M XMMHUUYECKHX pPEaAKIUH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIC CBA3UM MEXIAY OOBEKTaMU H3yUCHUS,
CTPOUTH JIOTHYECKHE PACCYXKACHUS (MHIYKTUBHBIE, ACTYKTUBHBIC, IO aHAJIOTHH),
JieaTh BBIBOJIBI M 3aKITFOUCHHS,

yMEHUE TMPUMEHSTh B TIPOlLlECCe TO3HAHUA TOHATHS (MPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIUYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEMbI€ B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC MPEACTABICHUS —
XUMHUYECKUN 3HAK (CHMMBOJ DJIEMEHTa), XUMHuYeckas (opmylia W YypaBHEHUE
XUMUYECKON PEAKIIUU — MPH PEIICHUN YIeOHO-TTO3HABATEIBHBIX 3a7a4, ¢ YIETOM
ATUX MOJICTBHBIX MPEJICTABICHUN BBISIBIISITH U XapaKTEPU30BaTh CYIIECTBEHHbIE
MPU3HAKH U3YYaeMbIX OOBEKTOB — XUMHUYECKUX BEIIECTB U XUMHUECKUX PEAKIUH,
BBISIBIIATH  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CICACTBEHHBIC CBS3U U
MPOTUBOPEYHS B M3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

ba3oBble uccienoBaTelbcKme 1eiiCTBUSL:

YMEHHUE HCIOIb30BaTh MOCTABICHHBIE BOIMPOCHI B KayeCTBE HMHCTPYMEHTA
MO3HAHUS, a TaKKe B KadeCTBE OCHOBBI i (POPMUPOBAHUS THIIOTE3BI TIO
MIPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHU;

MPUOOPETEHUE OMbITA IO TUIAHWUPOBAHWIO, OpPTaHU3ANMH W TIPOBEICHUIO
YYCHMUECKUX JKCIIEPUMEHTOB, yMEHHWE HaOIomaTh 3a XOJO0M IIpoliecca,
CaMOCTOSATENFHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYIHUPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OMbBITA, HCCIICIOBAHUS, COCTABIATh OTUET
O MpoJIeNIaHHOM padoTe.

Pabora ¢ unpopmanmeii:

yMEHUE BBIOMpATh, AHAIM3UPOBATH W WHTEPIPETUPOBATH HHGOPMAIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, MOJIYyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JIUTEpaTypa XUMHUYECKOTO COJEpXKaHUSA, CIPaBOYHBIC
nocoOus, pecypcsl MHTepHETa), KPUTHYECKH OIICHHUBATH IPOTHUBOPCUYHMBYIO M
HEJIOCTOBEPHYIO MH(POPMAITHIO;



yMEHUE MPUMEHSATh pa3iuyHble METOAbl M 3aMpOChl MPU MOUCKE U OTOOpE
uH(MOpPMAIIMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIUMBIX JJisi BBIMOJIHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPE/IEIEHHOTO TUIA, TIPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpO aKTUBHOT'O MCIOJIb30BAHUS PA3JINYHBIX OUCKOBBIX CUCTEM,
CaMOCTOATENILHO BHIOMPATh ONTUMANIBHYIO (hOpMY TIpeacTaBieHus] HHPOpMaAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7aud  HECJIOKHBIMU CXEMaMH, JHharpaMmamu,
apyrumu popmMamu rpaduku U UX KOMOWHAIUSIMU;

YMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENLCKON NeATEIbHOCTH MH(POPMAIUIO O BIUSHUHU MPOMBIIUICHHOCTH,
CEJIBCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHHUE OKPY’KAIOIIEW IMPUPOIHOU
Cpelbl.

KoMMyHHKaTHBHBIE YHHBePcaIbHbIe YueOHbIe eliCTBUS:

YMEHHUS 3aJlaBaTh BOINPOCHI (B XOJe Juaiora W (WiM) JIUCKYCCHUHU) TIO
CyLIeCTBY  OOCyXJaeMol  TeMbl, (OpPMYJIUPOBAaTH CBOU  IPEIJIOKECHHUS
OTHOCHUTEJILHO BBITIOJHEHUS MPEAJIOKEHHOM 3a/1a4u;

YMEHMSI ~ IPEIACTaBIATh  IMOJYYEHHBIE  pe3yJbTaThl  [103HABATEIbHOU
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh MPE3CHTALUIO
pE3yNbTATOB BBINOJHEHUS XMMHYECKOTO HKCIIEPUMEHTa (JJa0OpAaTOPHOIO OIbITa,
1abopaTopHOI pabOTHI IO HCCIIEIOBAHUIO CBOMCTB BEIIECTB, YIEOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATEJIbHOM W MCCIEOBAaTEIbCKOM  JACSATENBbHOCTH  MpPU  PELIECHUU
BO3HMKAIOIIMX NPOOJeM Ha OCHOBE Yy4yé€Ta OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuuid (o0cyXaeHusi, OOMEH MHEHHUSMH, «MO3TOBBIE IITYPMbI», KOOPAUHALIUS
COBMECTHBIX JIEWCTBUH, OIpelNeJeHHe KpPUTEpUeB IO OLIEHKE KauyecTBa
BBITNIOJIHEHHOM pabOThI U JpyTHE).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CaMOCTOSITEJIbHO OMNPENEATh LEIN JAESITeNIbHOCTH, IUIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NMPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeILHOCTD, BBIOUpaTh Harbonee 3pheKTUBHBIC CITOCOOBI pelieHusT yUeOHbIX U
MO3HABATEJIbHBIX 33Ja4, CaMOCTOSITEJIbBHO COCTaBJISATh MU KOPPEKTUPOBATH
IIPEUIOKEHHBIM  aJITOPUTM JEHUCTBUW NPU BBIIIOJHEHUU 33JaHUM C YYETOM
MOJTyYeHHUs] HOBBIX 3HAHUK 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX W PEAKITUSX,
OLICHWBAaTh COOTBETCTBUE IMOJIyUEHHOTO pe3yjbTaTa 3asBJICHHOW LEIH, YMEHHUE
UCIIOJIb30BaTh ¥ AaHAJTM3UPOBATh KOHTEKCTHI, IPeIjlaraéMble B YCIIOBUU 3aJaHUI.

MNPEIMETHBIE PE3YJIBTATBI

B cocraBe mnpeaMETHBIX pPE3yNbTATOB IO OCBOCHHUIO 00s3aTEIBHOrO
CoJlepKaHMs, YCTAHOBJIEHHOTO JaHHOM ¢enepaibHOM paboyeil mnporpaMMoH,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlOIIMMUCS HAay4HbIE 3HAHUS, YMEHHUS U CIOCOOBI



neucTBul, crnenuduueckue IS IpeaMeTHOM oOjacth  «XUMHUS», BHUIBI
JNEATEIBHOCTH MO  MOJYYEHHID HOBOIO  3HAHUS, €ro  HWHTEpIpETalUH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K xoHiy 00yuenus B 8 kiiacce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YJAIONITUXCSI YMCHHUIN:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUWA: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BELIECTBO, CIIOXKHOE BEUIECTBO, CMECH
(oHOpOIHAsT M HEOJAHOPOAHAs), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca,
MaccoBas JIOJIsI XUMUYECKOTO 3JIEMEHTa B COSTUHEHUHN, MOJISIPHBINA 00BEM,
OKCHJl, KHCIJIOTa, OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEILHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs pPEeaKiui: peakiuuu
COCMHEHUSA, PEAKIHMH PA3JIOKECHUS, PEAKUUU 3aMEIICHUSA, PEAKINU
0OM€Ha, 3K30- ¥ SHJOTEPMHUUYECKHE PEAKIIMH, TEIIIOBOU 3P (EKT peakiuu,
AIpO aTOMa, JJIEKTPOHHBIM CJOW aroma, aTOMHasi OpOUTalb, PagUyC
aToMa, XUMHUYECKasl CBS3b, MOJSPHAS U HEMOJSIPHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBSA3b, MOH, KATUOH, aHUOH, PACTBOP, MAaccCOBasl JOJI BEIIECTBA
(IpolieHTHAs! KOHIICHTPAIlUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH U
MPUMEHSTH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALLICHUIA;

e HCIOJBH30BAaTh XHWMUYECKYIO CHUMBOJHMKY JJIS COCTaBJCHHUS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUIA;

e OIpENENSATh BAJIGHTHOCTh ATOMOB DJIEMEHTOB B OMHAPHBIX COCIUHECHUSIX,
CTENCHb  OKHUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACcCy COEAMHEHUN 10
dbopmynam, BHJ XUMHUYECKOM CBsI3M (KOBAJIGHTHAs W HOHHAs) B
HEOPTaHUYECKUX COCAUHEHUSIX;

e packpbiBaThb cMbIci [lepuoanueckoro 3akona J[I. WM. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B Ilepuoanueckoil cucreme,
3aKOHOB COXPAHEHMSI MacChl BEUIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ilepuoauueckoit
CUCTEMbl XHUMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u
OOJIbIIINE TIEPUOJIbI, COOTHOCUTH OOO3HAUYECHUS, KOTOpPhIE HMEIOTCS B
tabnune «llepuoanueckass cucteMa Xumudeckux osyemeHToB [[. U.
MenpeneeBay € YHCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB



XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOllee Yucio 3IeKTPOHOB
U pacrpeesieHue UX M0 3JIEKTPOHHBIM CJIOSIM);

KJ1acCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIlEeCTBa,
XUMHUYECKHE peakuud (10 YUCIy U COCTaBy YYAacTBYIOLIUMX B pPEAKIUU
BEIIECTB, M0 TEIJIOBOMY 3D (PeKTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOWMCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJITBEPIK/IAsi OMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

IIPOTHO3UPOBATh CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX KaYE€CTBEHHOIO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAlICHUA B
Pa3JIMYHBIX YCIIOBHSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO  MAacChl
BEILECTB, MAaCCOBYIO [IOJII0 XHMHYECKOTO 3JIeMEHTa 10 (opmyIe
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEAKIUU;

MPUMEHSTh OCHOBHBIE OINEPALMH MBICIUTENBHON AEATEIbHOCTA — aHaJU3
U CHHTE3, CpaBHEHHE, 0000IlIEeHHE, CUCTEMATHU3allMIo, KJIacCU(UKAINIO,
BBISIBJICHUE TMPUYUHHO-CJICACTBEHHBIX CBSI3€M — MJI M3Yy4YEHUS CBOWCTB
BEIIECTB U XUMHUYECKUX PEaKIHM, €eCTeCTBEHHO-HAYYHBIE METOJIbI
MO3HAHUA — HAOJIOJCHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  MOJIb30BaHUS ~ XUMHUYECKOW  MOCYIOM |
7a00paTOpHBIM  O0OpYJOBaHMEM, a TaKXKe IMpaBWaM OOpaIleHUS C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJIYYEHUI0O U COOMPAHHUIO
ra3oo0pa3HbIX BELIECTB (BOAOPOJAa M KHCIOpPOJAA), TPUTOTOBICHUIO
pPacTBOPOB C OMPEAECIEHHON MacCOBOM J0JIEM PaCTBOPEHHOTO BENIECTBA,
IJIAHUPOBATh M MPOBOAUTH  XUMHYECKHE  AKCHEPUMEHTHI MO
pacIlio3HaBaHHUIO PACTBOPOB HIEIOUYEH U KUCIOT C OMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K koniy oOyuenus B 9 kiacce npeMeTHbIe pe3yIbTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XUMMYECKUX MOHATHUM: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKyJla, HMOH, KaTUOH, aHUOH, IIPOCTOE BELIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, DJJIEKTPOOTPULATEIIBHOCTD, CTCIIEHDb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYecKas CBs3b, TEIUIOBOU >PdeKT
peakuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DIIEKTPOJIUTHI,
HEDJIEKTPOJIUTHI, DJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEaKLUU HOHHOIO
oOMeHa, KaTajau3aTop, XUMHUYECKOE€ paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE pEaKIMM, OKHUCIUTEIIbHO-BOCCTAHOBUTEIBHBIE PEAKIUH,
OKUCIIUTENIb,  BOCCTAHOBUTEIb, OKHCIEHHE W  BOCCTaHOBJICHHUE,
aIIOTponus, aM(pOTEPHOCTh, XUMHUYECKas CBsA3b (KOBAJICHTHAas, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass pEImETKa, KOpPpO3Us METALJIOB,
CIUIaBbl, CKOPOCTb XUMHYECKOM pEaKUuHu, MPEAeabHO JOIyCTUMAs
koHueHtpanus [IJIK BemniecTna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHYECKUX TMOHATHU U
MPUMEHSITH 3TU OHSTHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIONB30BaTh XHUMHMUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEIIECTB U YPABHCHUN XMMHUYECKUX PEAKIUN;

ONPENIENATh BaJICHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUAX pa3IUYHOTO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIACCY COEOUWHEHUU Mo (opmyrnam, BHJI XUMHYECKOU
CBA3M (KOBAJECHTHAs, HMOHHAsg, METAJUIMYECKasi) B HEOPraHUYECKUX
COCJIMHEHHUSX, 3apsiji MOHA M0 XUMUYECKON (QopMylie, XapaKkTep Cpelbl B
BOJIHBIX PACTBOPAX HEOPraHUYECKUX COCAMHEHUMN, THUIl KPUCTATUITMYECKON
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpeiBath cmbich Ilepumoamueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHE: OIMChIBaTh U XapaKTepH30BaTh
Tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rjaBHas noxarpymnmna (A-rpynma)y U «mobodHas
noarpynna (b-rpynmna)», manbsie u OOJbBIIME MEPUOIBI, COOTHOCHUTH
0003HayYeHUs, KOTOpbIE HMEIOTCA B NEPUOJUYECKONM Tabiuue, C
YUCJIOBBIMU  XapaKTEPUCTHUKAMH  CTPOCHHMSI  aTOMOB  XMUMHUYECKHUX
JIEMEHTOB (COCTaB M 3apsija  sjapa, oOIee 4YUCIO DJIEKTPOHOB H
pacnpeneiieHue WX TI0 DJEKTPOHHBIM CIIOSIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUN B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMN C YUYETOM CTPOCHUS UX
aTOMOB;

KJacCu(UIMPOBaTh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YUCIy M COCTaBy YYaCTBYIOIIMX B peaKIUU
BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO0 M3MEHEHHUIO CTEIICHEW OKHUCIICHUS
XHMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMHCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECCKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
NpuUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIUX
XAMUYECKUX PEAKIINM;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUYECKON JHUCCOLMALMU  KHUCIIOT,
LIEJI0YEH U COJIEH, TTOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIUA HOHHOTO



oOMeHa, YypaBHEHHS pEaKIui, TMOATBEPKAAIINX CYIIECTBOBAHUE
TCHETUYCCKON CBSI3U MEXK/y BEIECTBAMH Pa3IMIHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTENIBHBIX  PEAKITHA
MOCPEACTBOM COCTABJICHHS SJIEKTPOHHOTO OajaHca ITUX PEeaKIIHii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT WX CTPOCHHSI,
BO3MOXXHOCTH TIPOTEKaHUS XUMHYECKHX IMPEBPAIICHUN B pa3IUIHBIX
YCIIOBUSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJSIPHYIO W MOJISIPHYIO MAacChl
BEIIECTB, MAaCCOBYIO [IOJII0 XHUMHYECKOTO JJIeMEeHTa 1o (opmyie
COEMHEHHMSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOAUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

cOONIOaTh  MpaBUja  MOJIB30BAHUS  XMMHUYECKOW  MMOCYyIOW U
7a00paTOpHBIM  O0OpYJIOBaHMEM, a TakKe IMpaBWIa OOpaIllEHUS C
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIIUSMU II0 BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYYEHUI0O U COOMpAHHUIO
ra3oo0pa3HbIX BEIIEeCTB (aMMHAaKa U YTIEKUCIIOTO Trasa);

NPOBOJUTh  PEAKIUM,  TOATBEPXKIAIOIIME  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIIECTB: PACTO3HABATH OMBITHBIM IYyTEM XJIOPHUI-, OpOMU/I-,
MoaMI-, KapOoHat-, ¢ocdar-, cuiamkar-, cyiabdar-, TUAPOKCH]I-UOHBI,
KaTHOHbI aMMOHHUS ¥ HMOHBI WM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIINE B
BOJIHBIX pacTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATH OCHOBHBIC OIEpAIlMH MBICITUTEIBHON JEATeIbHOCTH — aHaJIH3
U CHHTE3, CpaBHEHUE, OO0OOIIEHHE, CHUCTEMATU3AIMI0, BBISIBICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — I W3y4YEHUS CBOWCTB BEIICCTB U
XUMUYECKUX pEaKluid, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS —
HaOJIOICHUE, M3MEpPEHUEe, MOJCIUPOBAHUE, DKCIIEPUMEHT (peajbHbIM U
MBICJICHHBIN).



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaundecTBO 9acoB
Ne HanmenoBanmue pa3jiesioB u JuiekTpoHHbIE (HUGPOBDbIE)
KonTposabHbie IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
Paszgea 1. [lepBoHavaibHbIe XUMHUYECKHE TOHATHUS
XuMus — BakHas 00J1acThb
11 ©CTECTBO3HAHUS U 5 ) bubnuorexa [{OK
' MPAKTUYECKOU €SI TEIIbHOCTH https://m.edsoo.ru/7f41837¢c
yeJoBeKa
12 BemecTBa 1 xuMu4eckue 15 | bu6nunorexa LIOK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3nen 2. BaxkHeiiine npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
21 Boznyx. Kucnopon. Ilonstue 6 bubmuoreka [IOK
' 00 oxcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa.Ilonstue o kucnorax g | bubnmnoreka [HOK
' U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bubmuorexa [IOK
' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
OCHOBHBIE KJIaCChI
24 1 1 1 bubmuorexa [{OK

HCOPTaHUYCCKUX CO€IUHEHUI

https://m.edsoo.ru/7f41837¢c

Uroro no pazgeny 30

Pasnean 3. [llepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumunueckas cBsizb. OKHCJIUTENbHO-BOCCTAHOBHUTEIbHBIE pPe€aKnuu




3.1

3.2

[lepuoauueckuii 3aKOH U
IIepnoanueckas cucrema
XUMHUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. CtpoeHue aroma
XUMHYECKas CBS3b.
OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIC PEAKIIUU

Hroro no pasaceiny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

15

68

bu6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bub6nmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c

bubnuoreka [{OK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KonuyecTBo yacos DJIEKTPOHHbBIE
HaumeHoBaHue pa3aeioB 1 TeM uu(ppoBbIe
Ne n/m P Konrpoabnbsie IIpakruuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
Pa3nes 1. BemecTBO 1 XMMHYeCKHe peaKuu
11 [ToBTOpEeHue U yriaydieHne 3HaHu| 4 | bubnuoreka [IOK
) OCHOBHBIX pa3/eloB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS 4 bubmmoreka [JOK
) XUMHYECKUX peaKIui https://m.edsoo.ru/7f41a636
13 DIIEKTPOTUTHIECKAS JTUCCOIHAITHSI. 10 | | bubnnorexa [JOK
' XUMHUYECKUE PEAKIIMU B PACTBOpaAxX https://m.edsoo.ru/7f41a636
Hroro no paszneny 18
Pa3nes 2. HemeTa/ibl M MX COeIMHEHUS
21 OO11ast XapaKTepUCTHKA XUMHYECKUX 6 | bubmuoreka [IOK
’ anemeHToB VIIA-rpynmnsl. ['anorenst https://m.edsoo.ru/7f41a636
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 brbmmorexa [TOK
' PYHHEL Tep https://m_edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-rpynmsl. A30T, pochop u ux 8 1 Bubnmorexa [IOK
' PyIHHBL ’ P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKa XUMUYECKUX
2.4 sneMeHToB [VA-rpynmsl. Yraepoa u 9 1 2 bubmmorexa [TOK
' o PYIHEL POx https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 29




Pa3gen 3. MeTa/iIbI M X COeIUHEHU ST

. bubnuorexa [JOK
3.1 Obmpae cBOHCTBA METANIOR 4 https://m.edsoo.ru/7f41a636
. bu6nmmoreka [IOK
3.2 Baxkueiimue MeTamibl 1 UX COSTUHEHUSI 13 hitps://m.edsoo.ru/Tf41a636
Uroro no pazgeny 17
Pa3nen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemecTBa 1 MaTepuansl B JKU3HU 4EJIOBEKA 4 bubnuorexa [IOK
) m P https://m.edsoo.ru/7f41a636
Htoro no pazneny 4
PesepBHOE BpeMs 2 bubmorexa HOK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




ITOYPOYHOE IIVTAHUPOBAHUME

8 KIIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ng Tema ypoka Kontpoabnubie IIpakTunyeckue Aara tupposhie
n/n Bcero u3ydeHusi  oOpa3oBaTe/ibHbIE
padoThI padoThI pecypes:
[Ipenmer xumuu. Poiap XuMun B 5KU3HU
1 4yesloBeKa. XUMUs B CUCTEME HayK. | bubnnorexa [HOK
BBoHBIN HHCTPYKTaX 10 TEXHUKE https://m.edsoo.ru/ff0d210c
0e30MacHOCTH
) Metoapl o3HaHud B XUMUU. Tena u | bu6mmoreka [IOK
BeLlleCTBA https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI | bubnnoreka [JOK
oOparieHust ¢ J1abopaTopHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM»
4 YucTtele BemecTBa 1 cMecH. CriocoObl | bubmuorexa [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
5 ITpakTrnyeckas pabora Ne 2 "Ouucrka | bubnnoreka [JOK
3arpsI3HEHHON MTOBapEHHOM conu” https://m.edsoo.ru/ff0d28c8
6 dusnuecKkre 1 XUMHIECKHUE SIBJICHUS. 1 bubnmoreka [JOK
[Ipyu3HaKu XMMHUYECKUX PEAKIIHI https://m.edsoo.ru/ff0d2a6c
bubmuorexa [JOK
’ ATOMEI H MOTICKYJIbI ! https://m.edsoo.ru/ff0d2be8
g XUMUYECKUN 3E€MEHT. 3HAKU 1 bubnmoreka [JOK
XUMHUYECKHUX IIIEMEHTOB https://m.edsoo.ru/ff0d2a6c
9 [IpocTeie U ClnOXKHBIE BEMIECTBA 1 bubnmoreka [JOK




https://m.edsoo.ru/ff0d2d50

Xumuaeckue hopmysbl. MHIEKCHI.

bu6mmoreka [IOK

10
3aK0H IOCTOSHCTBA COCTaBa BEIIECTBA https://m.edsoo.ru/ff0d2eae
OTHOCHUTEbHAs aTOMHASA U
11 MOJIEKYJIsIpHAsA Macchl. MaccoBast 101 buGnnorexa LIOK
yip ' htps://m.edsoo.ru/ff0d323¢
XUMHUYECKOI'O 3JIEMEHTA B COEUHEHUU
Brruncienue MmaccoBoU 10U
12 XHUMHAYECKOT0 3JIEMEHTA 110 (popMyIie bubmmorexa LOK
pMY hitps://m.edsoo.ru/ff0d350c
COEIMHEHUS
Banentnocts. CocrasieHue
13 XUMHAYECKHX (POpMYII OMHAPHBIX bubmmorexa LHOK
o Py P https://m.edsoo.ru/ff0d5230
COEIMHEHNI
OrnpenenieHne BAJIGHTHOCTH
14 XUMHYECKHX 3JIEMEHTOB 110 popMyIam bubnnorexa [IOK
. PMY. https://m.edsoo.ru/ff0d37fa
UX COEIUHEHNN
XUMUYEeCKUe ypaBHEHHUSI.
15 KoadduunenTsl. 3akoH cOXpaHEHHS bubmmorexa LHOK
' p https://m.edsoo.ru/ff0d3al6
MAacChl BEIIECTB
THUIbl XUMHAYECKUX PEaKIHil
16 (coemnHEHHs, pa3IOKCHUS bubmmorera [TOK
P ’ https://m.edsoo.ru/ff0d3b88
3aMeleHus, oOMeHa)
O0001IeHre U cUCTeEMaTH3alus 3HAHUI
17 no teme «IlepBoHavaIbHEIE bubmmorexa LOK
p hitps://m.edsoo.ru/ff0d5708
XUMHAYECKHE TTOHATHIY
KourpomnsHas padora
18 «HeTEOHaqami{He XUMHUYECKHE Eubmorexa IIOK
p https://m.edsoo.ru/ff0d3f34
TOHATH
19 AHanu3 UTOroB KOHTPOJIBHOU paboTHI bubnmorexa [JOK




o Teme "llepBoHavaibHbIE
xumuyeckue nousatus". Kucimoposa —
XMMHYECKHN 3JIEMEHT U IIPOCTOE
BemiectBo. O30H. CocraB Bo3ayxa

dusnueckye U XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/ff0d40c4

20 (peakiuu OKUCIICHUS, TOPCHUE) bubmorexa HOK
pearht > TOP https://m.edso0o.ru/ff0d4290
kucnopona. [lonsarue 06 okcumax
21 Tlonyyenue 1 mpuMeHEHHE KUCIOPOIa Bubmorexa ITOK
ya p poa https://m.edsoo.ru/ff0d448e
[Ipaktuueckas pabota 3 «Ilonyyenue u
22 coOMpaHue KUCIOPoaa, U3YUEHHUE €TI0 Bubmorexa ITOK
vp poa, H3yH https://m.edsoo.ru/ff0d4614
CBOUCTBY
TennoBoi 3 PEeKT XUMUIECKUX
23 eaxkuuii. [Tousatue 00 3K30- 1 bubmmorexa LHOK
DCATHIH. hitps://m.edsoo.ru/ff0d497a
SHIOTEPMUUYECKHUX PEAKLUIX
Bomopon — xuMuyeckuii 3J1eMEHT U
24 npoctoe BelectBo. duzndeckue u bubmaorexa [IOK
P HIECTBO. hitps://m.edsoo.ru/ff0d4790
XUMHUYECKHE CBOMCTBA BOJOPOIA
25 [TonyuyeHnne u npuMeHeHNe BOJOPO/Ia. bubnuoreka [IOK
TTonsTue o KUCIOTaX U COJIIX https://m.edsoo.ru/ff0d4c4a
IIpaktrueckas padora 4 "[lonyuenne u
26 cop61/1 aHUE BO, I()) oJla, u3 ‘IGHI?I::I €ro bubnnorexa LIOK
Vp " AIOPOAd, H3Y https://m.edsoo.ru/ff0d4ae2
CBOMWCTB
7 Monb — equHHUIIA KOJTHYECTBA bu6mmorexa [IOK
BelecTsa. MonsipHas macca https://m.edsoo.ru/ff0d4dd0
)3 3akoH ABoraapo. MossipHbIil 00bEM bubnmoreka [JOK
ra3oB https://m.edsoo.ru/ff0d4dd0
29 Pacuétel 10 ypaBHEHUSAM XUMUYECKUX bubnuoreka [IOK




peakuuii

OOBEMHBIC OTHOIIEHUS Ta30B MPH

https://m.edsoo.ru/ff0d50d2

bu6mmoreka [IOK

30" xuMueckux peakuuax https://m.edsoo.ru/ff0d4ddo
O06o01IeHre U cucTeMaTU3alus 3HaHUN
o temam «Bo3ayx. Ilonstue o razax.

31 Kucnopon. Oxcuap», «Bogopoa. bubmumorexa [IOK
IToHsATHE O KUCIOTAX U COJISIX), https://m.edsoo.ru/ff0d4f42
«KonnuecTBeHHbIE OTHOLLEHUS B
XUMHUU»

KonTponbHas padora no remam
«Bo3nyx. [Tonstue o razax. Kucnopo.
32 OKCI/II[}:I(», «Bonopon. [lonsitue o ’ bubmmorexa LHOK
https://m.edsoo.ru/ff0d542e
KHUCJIOTaX U cosix», «KonnuecTBeHHbIE
OTHOLLIEHUS B XUMHUW
AHanM3 UTOTOB KOHTPOJIHHOUN pabOTHI.
Bopna B nmpupone. KpyroBopot BojbI B bubnuorexa [JOK

33
IpUPOJE. 3arpA3HEHUE IPUPOIHBIX https://m.edsoo.ru/ff0d55a0
BoJ. Du3nueckue cBoCTBa BOJIbI

34 XUMHYECKHE CBOMCTBA BOBI. bu6mmoreka [IOK
Bs3auMoelicTBUE BOJBI ¢ METANIAMU https://m.edsoo.ru/ff0d5708

35 duznueckre 1 XMMUUYECKHE CBOMCTBA bubnmoreka [JOK
BOJIBI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuil. [Tonstue 06 bubnnoreka [JOK
WHIAKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HacbieHHbie

37 Y HEHACBIIIEHHbIE pacTBOPBI. MaccoBas brbmorexa HOK

JI0JIsI BEIIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40




[IpakTrueckas padota Ne 5 mo Teme
«IIpuroroBiieHHE PACTBOPOB C

bu6mmoreka [IOK

38 ONpeAcIEHHON MacCOBOU JTONEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBAY
39 KontponbHas padota No2 o teme bubnnoreka [HOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcupsl: cocTaB, KiacCUPUKALIUS, bubnmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHYECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmmorexa [IOK
https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJ1accu(pUKaIIHs, bubnnoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [losydyeHne u XUMHUYECKUE CBOWCTBA bubnnorexa [HOK
OCHOBaHMM https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccudukarms, bu6mmoreka [JOK
HOMEHKIJIaTypa https://m.edsoo.ru/ffOdfee2
45 [losnydyeHne u XUMHYECKHE CBOWCTBA bubnuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATYPA,
46 CHOCOéBII) Hzi)nyq)em/m, XI/IMI/I‘-IZEKI/IC bubmmorexa [OK
. https://m.edsoo.ru/00ad9474
CBOMCTBa
[IpakTuueckas padbora Ne 6. Pemenue
47 AKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAHUUECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
43 I'eneTnveckas CBsSI3b MKy Ki1accaMmu bu6mmnoreka [JOK

HEOPraHWYECKUX COCTMHEHUN

https://m.edsoo.ru/00ad9a50




bu6mmoreka [IOK

49 O06o001IeHre U CUCTEMaTH3alisl 3HAHHIA
- H https://m.edsoo.ru/00ad9cb2
KonTtponsHas padora Ne3 o reme
50 "OCHOBHBIE KJIACChI HEOPTAaHUUECKUX bubmorexa HOK
. p https://m.edsoo.ru/00ad9ela
COCIMHCHMI
[TepBbIie MOMBITKH KIacCUPUKAITIT
bu6mmoreka [IOK
51 XUMHUYECKHX dJIeMeHTOB. IloHsaTHE O
https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX HJIEMEHTOB
[Tepuoanueckuii 3aKOH U
bu6mmoreka [IOK
52 [Tepuoanueckas cucTeMa XMMHUYECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. Menaeneera
53 Ilepuoapl, rpymnnel, IOATPYIIIEI bubmmorexa LHOK
p » TPYTTIEL, py https://m.edsoo.ru/00adas2¢c
54 Crpoenne atoMoB. CocTaB aTOMHBIX bubnnorexa [JOK
sanep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000J0UeK
. bubnuotexa [JOK
55 aToMoB 35ieMeHToB [leproauueckoit
https://m.edsoo.ru/00adabbc
cuctemsl /. 1. Menaeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA TI0 €T0 TOJI0KEHHUIO B bubmuoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa ass
57 pa3BUTHA HAyKU U npakTuku. J[. 1. bubmuoreka [IOK
MenneneeB — y4€HBIN, IEIAror U https://m.edsoo.ru/00ada96e
TpaKIaHUH
53 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnmoreka [JOK

XUMHYECKUX DJIEMEHTOB/

https://m.edsoo.ru/00adaab8




Bcepoccuiickas npoBepouHas padboTa

59 Honnas xuMu4ecKkas CBS3b 1 bubmorexa HOK
https://m.edsoo.ru/00adac34
60 KoBasieHTHas monsipHast XMMU4ecKas | bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenouisspHas XuMu4ecKas | bubmmoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
bu6mmoreka [JOK
62 Creners okHcieHus ! https://m.edsogru/OOadanS
63 OKHUCIUTEITbHO-BOCCTAHOBUTEIILHBIC | bubmuorexa [JOK
peakunu https://m.edso0o.ru/00adb076
bu6mmoreka [IOK
64 OKuCIUTEN U BOCCTAHOBUTEIIH 1 hitps-//m.c dsogru/OOa db076
65 KonTtponbHas pabota Ne4 o reme | bubnuoreka [IOK
«CtpoeHne aroma. XUMUYECKas CBSA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011eHNE U | bubmmorexa [IOK
cucTeMaTHu3alus 3HaHuH https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O60611eH1E 1 | bubnuoreka [IOK
CHCTEMaTH3aINsI 3HAaHUH https://m.edsoo.ru/00ad9cb2
63 PezepBHblit ypok. O6o011eHNE U | bubnuoreka [IOK
CHCTEMATHU3aINUs 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUIIACC

Kouu4yecTBO 4acoB DJIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi obOpa3oBaTesibHbIE

padoThI padoThI
pecypcbl
CrpoeHue aToMa. 3aKOHOMEPHOCTH B
. bubnuorexa [JOK
1 M3MEHECHUHU CBOWCTB XMMHUYECKUX 1
. https://m.edsoo.ru/00adb59e

3JIEMEHTOB MIEPBBIX TPEX MEPHUOJIOB

) Kiaccudukanus, HOMEHKIIATypa | | bubnnoreka [JOK
CBOICTBa HEOPraHUYECKUX BEILIECTB https://m.edsoo.ru/00adb6b6

3 Bunpl XuMHu4ecKoil CBSI3U U THIIBI | bu6mmoreka [IOK
KPUCTALUIMYECKUX PEMIETOK https://m.edsoo.ru/00adb7e2
KonTtponbsnast padora Ne 1 o teme

4 «IToBTOpenue u yriayOaeHne 3HAaHUH 1 1 bubmorexa HOK

P yrLy https://m.edsoo.ru/00adbac6
OCHOBHBIX pa3/IeJioB Kypca 8 Kiaccay

5 Knaccudukamnms xumuaeckux |
peakIuii Mo pa3IuYHBIM MPU3HAKAM
IToHsITHE O CKOPOCTH XUMUYECKOMN

bu6mmoreka [JOK
6 peakuuu. [IoHATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbcb0
TeTEPOTEHHBIX PEAKIIHIX
[TonaTHE 0 XMMUYECKOM PaBHOBECHH.

7 DakTOpPBI, BIUAIOIINE HA CKOPOCTh | bubnnoreka [JOK
XAMHYECKON PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adbe9a
XUMHUYECKOTO PAaBHOBECHUSI
OKHUCIUTETBHO-BOCCTAHOBUTEIbHBIC bu6mmorexa [IOK

8 1
peakuuu https://m.edsoo.ru/00adc28c

9 Teopust PIEKTPOIUTUYECKON 1 bubnmuotexa [JOK




nucconuani. CUIIbHBIE U clIa0bIe

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

AIEKTPOIIUTHI

10 DIIEKTPONIUTHYECKAs AUCCOLUALIMS bubnmoreka [JOK
KHCJIOT, OCHOBAHHM U COJICH https://m.edsoo.ru/00adcd68

11 HonHrle ypaBHEHUS peaKIUU buGnnorexa LIOK

P P https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KUCIOT B
12 CBETE IIPEICTaBICHUN 00 bubmmorexa [TOK
P s https:/m.edsoo.ru/00add5d8
AJICKTPOJIUTUYECKON JUCCOIMAIIIHI
XUMHYeCKHEe CBOMCTBA OCHOBAHUI B
13 CBETE IIPEeICTaBICHUHN 00 bubmorexa LIOK
P . https:/m.edso0.ru/00add8b2
ANEKTPOIUTUUECKON JUCCOLMAIIIHI
XHUMHUYECKUE CBOIICTBA COJIEH B CBETE
14 MIpeICTaBIEHNHA 00 bubmorexa LIOK
pel . https://m.edsoo.ru/00add9d4
AIEKTPOIUTUUECKON JUCCOIHAIIIHI
15 ITorsaTrue o ruaposm3e conen bubmiorexa LOK
P https://m.edsoo.ru/00addd 12
O00011eHNE U CHCTEMATH3AIINS

16 3HAHUM MO TeMe bubmuorexa [JOK
«INEKTPOIUTUYECKAS] TUCCOLIAALIHSL. https://m.edsoo.ru/00addbfa
XUMHUYECKUE PEAKIIUU B paCTBOPAX)»

17 [IpakTuueckas padora Nel «Permenue bubmuoreka [IOK
OKCIIEPUMEHTAIbHBIX 3a0a9 https://m.edsoo.ru/00addecO
KonTponbnas padota Ne 2 o reme

18 «IIIEKTPOIUTHYECKAS JUCCOLHAIINS bubmmorera [TOK

p ' https://m.edsoo.ru/00addfe2
XUMUYECKUE PEaKIIMH B PACTBOPAX)
19 OO0m1as XxapaKTepucTUKa JIEMEHTOB bubnmoreka [JOK

VIIA-rpynmsl

https://m.edsoo.ru/00ade 104




20 Crtpoenue u pu3NIecKue CBONCTBA bubnunoreka [JOK
[IPOCTBIX BELIECTB — IaJOr€HOB https://m.edsoo.ru/00ade348
21 XHUMHUYECKUE CBOMCTBA FAJION€HOB bubmmorexa [TOK
https://m.edsoo.ru/00ade488
XnopoBogopoa. CossiHast KUCIIOTa,
22 XUMUYECKHE CBOWCTBA, IOJTyYEHUE bubmmorexa [TOK
> HOTYH ’ https://m.edsoo.ru/00ade64a
IIPUMEHEHUE
[IpakTuyeckas pabora Ne 2
23 «TonydeHnne coNTHON KUCTOTHI bubmmorexa LOK
yi B . ’ https://m.edsoo.ru/00ade64a
U3y4YeHUe e€ CBOMCTB»
Brruucnenus mo ypaBHEHUSIM
24 XUMHAYECKUX PEAKIINU, €CIIM OJUH U3 bubmmorexa LHOK
P ’ https://m.edsoo.ru/00ade802
peareHToB JIaH B U30BITKE
)5 OO0m1as XxapakTepucTUKa JIEMEHTOB bubnnoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00adea28
AnnoTponHbie MOIU(UKAIIUY CEPHI.
26 Haxosxienue cepbl U €€ COeTMHEHUI bubnmnoreka [JOK
B IIpUpoOJie. XUMUYECKHUE CBOMCTBA https://m.edsoo.ru/00adec8a
cepbl
7 CepoBoaopo1, CTpOEHHUE, bubnuotexa [JOK
buznyecKkue 1 XUMUYECKHE CBONCTBA https://m.edsoo.ru/00adec8a
Oxkcuasl cepsl. CepHas KMCIIOTA,
28 buznyeckue 1 XuMHUYECKHe CBONCTBA bubmmorexa [OK
’ https://m.edsoo.ru/00adeea6
MPUMEHEHNE
XUMUYECKUE PEAKIUH, JeKaIIUe B
79 OCHOBE MPOMBIIIIEHHOTO CItocoba bubnmoreka [JOK

MMOJIYYCHHA cepH0171 KHCJIIOTHI.
XUMHUYECKOE 3arpsi3HEHNE

https://m.edsoo.ru/00adf004




OKPY’KaIOIIIEeH Cpebl COSTMHEHUSIMU
cepbl

Brrancnenune maccoBoi JOJIM BbIXOJa

bubmuorexa [JOK

30
MPOAYKTA PEAKIUU https://m.edsoo.ru/00adf180
OO0m1as XxapakTepucTUKa 3JIEMEHTOB
31 VA-rpynmnsl. A30T, paclipocTpaHeHHE bubmumoreka [IOK
B IIpupoze, GU3nIecKue u https://m.edsoo.ru/00adf306
XUMHUYECKHE CBONCTBA
AMMHaK, ero pu3nvIecKue u
32 XAMHYECKHE CBOMCTBA, MOJYYEHUE U bubmmorexa [IOK
> HOIYH https://m.edsoo.ru/00adf518
MIPUMEHEHUE
13 Conu aMMOHUS, UX PUBNYECKUE U bubnnoreka [JOK
XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf68a
[TpakTrueckas paborta Ne 3
34 «ITonyuenne ammuaka, U3y4eHHUE €r0 bubmmorexa [OK
. i 1Y https://m.edsoo.ru/00adfc20
CBOMCTB»
35 A3oTHas Kucnora, e€ Gpusndeckue u bubnuotexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
bu6mmoreka [JOK
36 Comnu a30THOM KUCTOTHI
https://m.edsoo.ru/00adfebe
®docdop. Oxcua pochopa (V) u
37 (1)00((11))0 pHaSI KI/ICJ'I((i))Ta (b(pgsn(qezzxne u bubmmorexa [JOK
p 7 https://m.edsoo.ru/00ae006¢c
XUMHUYECKHE CBOWCTBA, MOJTyYEHNE
Hcnonb3oBanue HUTpaToB, Gocharon
Y COJIE aMMOHHMS B KQUECTBE
N bubnmoreka [JOK
38 MUHEPATBHBIX YIOOPEHHI.

3arpsi3HeHue NPUPOJHON CPeIb
COEeIMHEHUSIMU a30Ta u pochopa

https://m.edsoo.ru/00ae027¢e




Yrnepon, pacnpocTpaHEeHUE B

bu6mmoreka [IOK

39 npupojie, GU3NICCKUC U XUMHUUYSCKHE
p P ne, § https://m.edsoo.ru/00ae054e
CBOIiCTBa
Oxkcupl yriaepojaa, ux pu3ndeckue u
40 XHUMHYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJIOTHYECKUE TTPOOIIEMBI, https://m.edsoo.ru/00ae080a
cBsi3aHHbIE ¢ okcuaoM yraepoaa(IV)
N bubmuorexa [JOK
41 YronpHasg KUCI0Ta U €€ CoIu
https://m.edsoo.ru/00aec0bf2
[TpakTrueckas padora Ne 4
42 "IlonyuyeHue yriekuciaoro rasa. bubnuoreka [IOK
KadectBenHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae0e18
noH"
[TepBoHavabHBIC TOHATHS 00
43 OpraHMYeCKHUX BEIIECTBaX KakK O bubmorexa [JOK
p https://m.edsoo.ru/00ae103e
COEIMHEHUSIX YIIiIepoa
44 Kpemnwnii u ero coenuHeHUs bubmmorera [TOK
p https://m.edsoo.ru/00aecl 156
[TpakTuueckast pabota Ne 5. Pemenue
45 JKCIIEPUMEHTAJIBHBIX 33/1a4 110 TEME bubnuotexa [JOK
«BakHee HeMeTaIbl U UX https://m.edsoo.ru/00ael1156
COCIMHCHHUS
O00011eHNe U CUCTEMATU3ALIS
46 3HaHUI 110 TeMe «BakHele bubmorexa [TOK
https://m.edsoo.ru/00ae1278
HEMETAJLIBI U UX COCAUHCHUS
Kontponbnas padora Ne 3 mo teme
. bubnuorexa [JOK
47 «Baxnenne HeMeTaIbl U UX

COCITMHEHM S

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




OO0mias XxapakTepuCcTUKa XUMHYECKUX
SJIEMEHTOB — METAJIJIOB.
Mertannuueckas cBsI3b U

bu6mmoreka [IOK

48
METAJUINYECKAsT KpUCTAIINYECKAs https://m.edsoo.ru/00ae14b2
pemérka. @u3nvecKre CBOMCTBA
METAJLIOB
XUMHUYECKHE CBOUCTBA METAJIOB.
49 DIEKTPOXUMUUECKUAHN P Bubmorexa ITOK
p . P https://m.edsoo.ru/00ael5e8
HaIPsKEHUN METaJJIOB
O61mue crocoObl MOTyYeHUst
meTtauioB. CruiaBel. Beraucienus mo
50 ABHEHUIM XUMHUYECKUX DEAKIUI Bubmorexa ITOK
yp PCAKLIH, https://m.edsoo.ru/00ael5e8
€CJIM OJITMH U3 PEareHTOB COJECPIKUT
npuMecHu
51 IToHsATHE O KOPPO3UU METAJUIOB
bu6mmoreka [IOK
52 €JIOYHBIE METaJIJIbI
m https://m.edsoo.ru/00ae1886
Oxcupl ¥ THIAPOKCH/IBI HATPUS U bubnnorexka [JOK
53
Kaus https://m.edsoo.ru/00aelae8
54 IllemouHO3eMeTbHBIC METAIUTBI — bubmuorexa [JOK
KaJIbIIUA U Mardui https://m.edsoo.ru/00ael1c64
Bakueiiime coefuHEeHUS KaJIbIUA.
55 JKécTkocTh BOABI M CIOCOOEI €€ bubnnorexa LIOK
https://m.edsoo.ru/00aelc64
YCTpaHECHHS
[Ipaxtrueckas padora Ne 6
56 "}IIZéCTKOCTL BoI;)[LI 1 METOJLI €€ bubmmorera [IOK
\ https://m.edsoo.ru/00ae1d86
YCTpaHEHUs
57 AmroMuHUT bubnmuotexa [JOK




https://m.edsoo.ru/00ae35e6

AMdoTepHbIe CBOMCTBA OKCHIA U

58

TUAPOKCHIA
bubnuoreka IOK

59 Kenezo &

https://m.edsoo.ru/00ae3de8

60 OKcuUbI, THAPOKCHUIBI U COJIU KeJe3a bu6mmoreka [IOK
(IT m 1) https://m.edsoo.ru/00ael750
[IpakTuueckast padora Ne 7. Pemenue

61 AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
«Baxneinme MeTaIbl 1 UX
COEIUHEHUS
Brruucnenus mo ypaBHEHUSIM
XUMUYECKUX PEaKIUi, €CIIM OJIUH U3

2 pEareHToB JIaH B U30BITKE WIIN
COJIEPXKUT pUMecH. Beruncnenus
MacCOBOH 101U BbIXOJa MPOAYKTa
peakuuu
O00011eHNe U CUCTEMATU3ALIS

63 3HAHUU 110 TeMe «BakHelme bubmmorera [TOK

https://m.edsoo.ru/00ae3f50
HEMETAIbI U UX COEIUHEHUS
Kontponbnas padota Ne4 o teme
64 «Baxneimme MeTaIbl U UX bubmorexa HOK
https://m.edsoo.ru/00ae4270
COEIMHEHUS»

65 BemectBa u matepuansl B bubmuoreka [JOK
IIOBCEIHEBHOM KU3HU YeJI0OBEKa https://m.edsoo.ru/00ae4270
XUMHUECKOE 3arps3HEHNE

. bubnuorexa [JOK

66 OKpy>Karolen cpeasl. Ponb xumuu B

PCHICHUHN 3KOJIOTHYCCKUX HpO6J’I€M

https://m.edsoo.ru/00ae0dOa




67

PesepBHBIi ypOK.

bu6mmoreka [IOK
https://m.edsoo.ru/00adb33c

68

PesepBHBIi ypOK.

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2
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