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MOSCHUTEJIbBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHMs
COCTaBliecHa Ha OCHOBe TpeOOBaHUN K pe3ylbTaTaM OCBOCHHMSI OCHOBHOM
00pa3oBaresbHOM MPOrpaMMbl OCHOBHOT'O 00IIEr0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanbHON pabodeil MporpaMMbl
BOCITUTAHUS U C YYETOM KOHLETIIUU MPENnoaBaHus Y4eOHOTo peIMeTa « XUMHUs»
B 00pa3oBaTeNbHBIX Opranm3aiusax Poccuiickoit denepanuu.

[Iporpamma 1o XuMHM pa3padOTaHa C LEJIbI0 OKAa3aHUS METOAMYECKOU
MOMOIIH YYUTENIO B CO3/1aHUU pabouell mporpaMMBbl 10 y4eOHOMY MPEIMETY.

[Iporpamma mo XxuMuu JAET MNPENCTABIEHUE O LENsAX, OOIIel cTpaTeruu
o0y4yeHHsi, BOCHUTaHUS W Pa3BUTHS OOYyYAIOMIMXCA CPEACTBAMU Yy4eOHOIO
npeamMera, yCTaHaBJIMBAaET  00s3aTeNbHOE peIMETHOE coJiepKaHue,
peaycCMaTpuBaeT pACIpENEeICHUEe €ro IO KilaccaM M CTPYKTYpUPOBAHHUE IO
pazmenamM M TeMaM MOPOrpaMMbl 1O XHMHH, ONpPENEISeT KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJIEIOBATEIbHOCTh ~ M3YYEHUS XUMHUM C Y4ETOM  MEXKIOPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBfI3€H, JIOTUKM y4yeOHOro Ipolecca, BO3PACTHBIX
0COOEHHOCTEH  O0O0y4alomuxcsi, OMNpEeAeNIseT BO3MOXKHOCTH TMpeaMera s
peann3and TpeOOBaHUN K pe3ysbTaTaM OCBOCHUS OCHOBHOW 0Opa3oBaTeNbHOM
IporpaMMbl Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMs, a Takke TpeOOBaHUH K
pe3ynbTaTamM 00y4YeHUs XMMUU Ha YPOBHE LieJiel U3y4deHus MpeaMeTa U OCHOBHBIX
BUJIOB Y4YEOHO-ITO3HABATENILHOM JIEATEIbHOCTH OO0YYalolerocss Mo OCBOEHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHUE XUMHUU CIY)KHT OCHOBOW it (POPMUPOBAHUS MHPOBO33PCHHUS
oOy4aromerocs, ero mpeacTaBiICHU O MaTepuaibHOM EIMHCTBE MHpPA, BAXKHYIO
poJib WrpaioT (GOopMUPYEMbIE XHMHEHW NPEICTABICHUS O B3aWMOIIPEBPAIICHUSIX
PHEPruM M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MyTAX PEHIeHUS TriI00aIbHBIX
npo0sieM YCTOMYMBOIO PA3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, SHEPIeTHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON 0€30MaCHOCTH, MPOOJIEM 3IPaBOOXPAHEHUS.

N3yuyenne xumunn:

— CIIOCOOCTBYET pealuM3allid BO3MOXHOCTEH JJii CaMOpa3BUTHS H



dbopMHUpOBaHUS KYJIbTYpPHI JMYHOCTH, €€ 00IIeH 1 PYHKITMOHAILHON TPaMOTHOCTH;

— BHOCHUT BKJaax B (OPMUPOBAHME MBIIUICHUS U  TBOPYECKUX
CIIOCOOHOCTEH  OOy4alomuxcCsi, HABBIKOB HMX CaMOCTOATEIHHON  y4eOHOU
NEeATEIbHOCTH,  OKCIEPUMEHTAJIbHBIX U MCCIENOBAaTEIbCKUX  YMEHHH,
HEOOXOJMMBIX KaK B TIIOBCEHEBHOW MKHW3HHM, TaKk U B MNpo¢dhecCHOHANTbHOU
NesATEeIbHOCTH;

— 3HAKOMHT CO CHEHU(PHUKON HAYYHOTO MBIIIJICHUS, 3aKJIabIBAET OCHOBBI
LEJIOCTHOTO B3IJIsi[a HA €AUHCTBO MPUPOABI U YETIOBEKA, SIBISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUN €CTECTBEHHO-HAYYHOW IPaMOTHOCTH 00YyYaIOUINXCS;

— cnocoOCcTByeT  (OPMUPOBAHUIO  IIEHHOCTHOTO  OTHOUIEHUS K
€CTECTBEHHO-HAYYHBIM 3HAHUSIM, K MPHUPOJE, K YEJIOBEKY, BHOCUT CBOM BKJIAJ B
HKOJIOTHYECKOE 00pa3zoBaHuE O0YHAIOITUXCS.

JlaHHbIE HampaBlieHUS B OOYYEHUH XHMHUU OOECIIEUMBAIOTCA Crenn(DUKON
colepkaHus  y4eOHOro mpeAMeTa, KOTOpBIM  SIBISETCA  MeJarormyecku
alaliTHPOBAHHBIM OTpa)keHHEM 0a30BOM HAYKH XMMUU Ha OMPEACTIEHHOM 3Tare e
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa30BaHUsl OPUEHTHPOBAH HA
OCBOCHHE OOYYAIOIIMMHUCA CHCTEMbI TMEPBOHAYAIBHBIX MOHSITHH XWMHH, OCHOB
HEOPraHWYECKOM XHMMHUU W HEKOTOPBIX OTHCJIbHBIX 3HAYUMBIX MOHSITHUN
OPTaHUYECKON XUMHH.

CtpykTypa coliepKaHusi MPOTPaMMBbI [0 XUMUU C(OPMUPOBAHA HA OCHOBE
CUCTEMHOTO mnoaxofa k e€ uzydenuto. CoJiepkaHue CKIAIbIBACTCS U3 CUCTEMbI
MOHSATUH O XUMHUYECKOM AJIEMEHTE U BEIIECTBE U CUCTEMbI MOHATUN O XUMHUYECKOU
peakiuu. OO0e OSTH CHUCTEMBl CTPYKTYpPHO OpTraHM30BaHbl MO MPUHIUILY
MOCJIEZIOBATEIBHOTO Pa3BUTHSI 3HAHUN HA OCHOBE TEOPETHUECKUX MPEICTaBICHUN
pPa3HOr0 YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCEIO €CTECTBO3HAHMUS;

— Ilepuomnueckoro 3akona J[.M. MenaeneeBa Kak OCHOBHOIO 3aKOHA

— Y4UCHHUA O CTPOCHWH aTOMA U XUMHUYECKOMN CBiA3H,

— TpEeACTaBiIeHUW 00 DJIICKTPOIUTHYCCKOW TUCCOIMAIIMM BEIIECTB B



pacTBoOpax.

TeopeTnueckne 3HaHMS pPACCMATPUBAIOTCSA HA OCHOBE SMIIMPUYECKHU
MOJTyYE€HHBIX U OCMBICIIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIHLHO OT OJHOTO
YPOBHSI K JPYyromMy, BBINONHAS (GYHKUUU OOBSICHEHHS M MPOTHO3MPOBAHUSA
CBOWCTB, CTPOCHHSI M BO3MOYKHOCTEW MPAKTUYECKOTO MPUMEHEHUS U MOJYy4YCHUS
M3Yy4aeMbIX BEILIECTB.

OcBoeHue mporpaMmbl IO XUMHH CHOCOOCTBYeT  (HOPMHPOBAHHIO
IIPEACTABICHNS] O XUMHYECKOM COCTABIIAIOLIEH HAyYHOW KapTUHBI MHpPA B JIOTUKE
€€ CHUCTEeMHOM NPUPOJAbI, LEHHOCTHOTO OTHOLIEHWUS K HAy4HOMY 3HAaHHIO U
METOJaM TMO3HaHWS B Hayke. M3ydeHune XUMuUM OPOUCXOAUT C MNPUBJICUEHUEM
3HAHWW W3 paHee HW3YUYCHHBIX YUYeOHBIX MpeaMeToB: «OKpYyXKaroUuid MHUp»,
«buosorus. 5-7 knaccel» u «dusnka. 7 Kiacc».

[Ipy wW3ydeHHMM XUMHH MPOUCXOAUT (HOpMHpOBAaHME 3HAHUNA OCHOB
XMMHYECKONH HAyKH KaK OOJIACTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUYECKOM
JEATEIIBHOCTH 4YEJIOBEKA M KAaK OJHOIO0 M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYPBI.
3ajaya y4eOHOro mpeaMera COCTOMT B (OPMHUPOBAHUU CHCTEMbl XMMHYECKHX
3HAHUN — BaKHEHUIUX (DAKTOB, MOHATHI, 3aKOHOB U TEOPETUUECKUX IOJIOKECHHM,
JOCTYMHBIX 0000OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, fA3blKa HAyKH, B
OpuOOIIEHNHM K HAyYHbIM METOJaM T[IO3HAHUSA TPU HU3YYCHHHU BEIIECTB U
XUMHYECKHUX PEaKIHi, B (OPMUPOBAHUHN U PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHUH B Y4YEOHO-NO3HABATEIILHOW M Y4EOHO-UCCIEI0BATENbCKON
NEeSATEeIbHOCTH, OCBOCHMM NpaBUI 0€30MacHOro OOpallleHusi C BELIECTBAMH B
MOBCETHEBHOM KU3HMU.

[Ipu n3yyeHnn XMMHHU HAa YPOBHE OCHOBHOTO OOIIEro 00pa30BaHUs BaXKHOE
3Ha4YeHHE MPUOOPENN TaKUE LI, KaK:

— (opmupoBaHME HHTEUIEKTYaJbHO PAa3BUTONW JHMYHOCTH, TOTOBOW K
caM0OOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIBLHOMY MPUHSITHIO DPEIICHUMH,
CIOCOOHOM aIanTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSIM KU3HU;

— HAmNpaBJIICHHOCTh OOydYeHHUs] HA CHUCTEeMaTH4YeCKOoe MpHUOOIIEeHUE
o0y4Jaromuxcsi K CaMOCTOATEIbHOW IMO3HABATEIbHOU JEATENbHOCTH, HAYYHBIM

METO/JaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAIUIO M Pa3BUTHE CIIOCOOHOCTEH K



XUMUU;

— obecrieueHue yCIIOBUH, CHOCOOCTBYIOIINX IpUOOPETEHUIO
oOy4JalomuMHUCs  OMbITa  Pa3HOOOpa3HOW  AESATENBbHOCTH,  TMO3HAHUA U
CaMOMNO3HAHUs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIMH), HMEIOIINX
YHUBEpCAIbHOE 3HAUCHUE JIJIS1 pa3JIMUHbIX BUJIOB JEATEILHOCTH;

— (¢opMmupoBaHue o0OmEeld (QYHKIIMOHAIBHOM W €CTeCTBEHHO-HAyYHOU
rPaMOTHOCTH, B TOM YHCIE YMEHHH OOBSCHATP M OLIEHUBATH SIBJICHUSA
OKpPY’KAIOIIeT0 MHpA, WUCIONB3YysS 3HAHHUS U OMbIT, MOJTYYCHHbIE MPU H3YUYCHUU
XUMHH, TPUMEHSTh WX MPU PEUICHHH MpoOJeM B MOBCEAHEBHOW XHU3HU H
TPYJOBO I€ITEIbHOCTH;

— (¢opMmupoBaHue Yy OOydYarOUIMXCsl TYMAHUCTUYECKUX OTHOILICHUM,
NOHUMAHUsl LEHHOCTH XUMHUYECKUX 3HAHUM MJis BBIPAOOTKH HSKOJOTHYECKU
1eJIecO00pa3HOro TOBEACHUS B OBITY M TPYAOBOM JEATEIbHOCTH B HENIX
COXPaHEHMS CBOETO 3J0POBbS M OKPYKAIOIIEH TPUPOJHON CPEJIBL;

— pa3BHUTHE MOTHBALUU K OOyYEHUIO, CIIOCOOHOCTENW K CAaMOKOHTPOJIO U
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOEHHUS OOIIEYEIOBEUYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY NpOoduiis W HANpaBIEHHOCTU AAJIbHEUIIEro
oOydeHwus.

OO1ree 4YMCIO YacoB, PEKOMEHIOBAHHBIX IS W3Y4YeHHS XUMHH, — 136
JacoB: B 8 KJlacce — 68 JacoB (2 yaca B Henel0), B 9 kiracce — 68 gacoB (2 yaca B

HEJIEIIIO).



COIAEPKXAHUE OBYUYEHUA
8 KUIIACC

1. IlepBoHaUaNbHBIE XUMUYECKUE TTOHATHSI.

[Ipenmer xumun. Posb XuMHUM B J)KM3HU 4Ye€IOBEKa. XUMHUSA B CUCTEME HAyK.
Tena wm BemectBa. DuU3nMyecKUe CBOWCTBA BEIMIECTB. ArpEraTHOE COCTOSIHUE
BemlecTB. [loHsATHE O MeTOax MO3HAHMS B XMMHUM. UUCThIE BEIIECTBA U CMECH.
CriocoObI pa3esieHust CMECE.

ATOMBI M MOJEKYIbl. XUMHUYECKHE 3JEMEHThl. CUMBOIBI XUMHUYECKUX
anemMeHTOB. [IpocThie U cioKHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YYEHHE.

Xumuueckass ¢opmyna. BaneHTHOCTP aTOMOB XHWMHMYECKHX 3JIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemecTB. OTHOCHUTENbHAs aTOMHAs Macca.
OTHOcuTEeNnbHAs MOJIEKYJsIpHAs Macca. MaccoBas J0Jisi XUMHUYECKOrO 3JIEMEHTA B
COCIUHEHHNH.

KomunuectBo BemectBa. Mosnb. MonsipHast macca. B3anmMoCBsI3b KOJIMUECTBA,
Macchl M 4YHCJIa CTPYKTYpPHBIX €IuHHUI] BemecTBa. Pacuérel mo ¢dopmynam
XUMHYECKUX COCTUHEHUMN.

Pu3N4eCKre U XUMUYECKHUE SIBJICHUS. XMMHUYECKas peaklms U €€ MPU3HaKH.
3aKOH COXpaHEHHsS MAacChl BELIECTB. XMMHUYEeCKUEe ypaBHeHMs. Knaccubukaius
XUMUYECKUX PEAKIUH (COeTUHEHNS, Pa3I0KECHHUS, 3aMEIICHUs, OOMEHa).

XUMUYECKUN DKCIEPUMEHT: 3HAKOMCTBO C XHMMHYECKOW IIOCYZAOH,
npaBuiamMu paboThl B JIaOOpaTopuu W npuéMamu oOpalieHus ¢ J1abopaTOpHbIM
o0opynoBaHMEM, H3y4y€HHE M omnucaHue (UIUYECKUX CBOWCTB 0Opa3loB
HEOPTraHWYECKUX BEIIECTB, HAOMOeHNEe (U3HUEeCKuX (TUIaBJI€HHE BOCKA, TasHUE
JbAa, pPAacTUpPAHHE caxapa B CTYNKE, KUIEHUE M KOHJEHCaluus BOAbI) H
XUMUYECKUX  (FOpEHME  CBEYM, MPOKAJMBAHME  MEAHOW  MPOBOJIOKH,
B3aMMOJICICTBHE MeJa C KUCIOTON) SIBJICHUI, HAOJI0/IEHUE U ONMCaHNe IPU3HAKOB
MPOTEKAHMS XUMUYECKHUX PEAKUUN (pa3yioKeHUE caxapa, B3auMOJEHCTBUE CEPHOU
KHUCIIOTBI C XJIOpUI0M Oapusi, paznoxenue ruapokcuna menu (II) npu narpeanuu,
B3auMojieiicTBUe keie3a ¢ pactBopoMm coid meau (II), msydenwe crnocoOoB
pasneneHuss cMmeceld (C TOMOIIBI0O MarHuTa, (UIBTPOBAHHE, BBINAPUBAHUE,

TUCTWUISIIMS, XpoMarorpadusi), MNPOBEACHHE OYHCTKH IOBapEHHOM COJH,



HAOJII0/ICHUE U OMHMCAaHUE PE3YJIbTaTOB MPOBEACHUS OIbITa, WIITIOCTPUPYIOIIETO
3aKOH COXPAaHEHUS MACCBhI, CO3JTaHUE MOJIEJIEH MOJIEKYJI (I1apOCTEPIKHEBBIX ).

2. Baxkseillne npeAacTaBUTENN HEOPIrAaHMYECKUX BEILIECTB.

Bo3nyx — cMech razos. CocraB Bo3nyxa. Kucnopoa — aneMeHT U mpocToe
BelecTBo. Haxoknenuwe kuciopoga B MNpUPOAE, (PU3MYECKHE U XUMHUYECKUE
cBoiictBa (peakiuu rtopeHus). Oxcuzawl. Ilpumenenue xkuciaopoga. CrocoOb
MOJly4YeHHUs1 KUCIOopoJa B JabopaTopuu M MpOMbIIUIeHHOCTH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTporHas MoAU(UKALNS KHCIOPOa.

TemnoBoit 3¢ deKkT XUMUUECKON peakIiH, TEPMOXHUMHUYECKHE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakuuu. TOIIMBO: yrojb W METaH. 3arpsA3HEHue
BO3]lyXa, YCUJIEHHE MAPHUKOBOTO 3(pekTa, pazpylieHrne 030HOBOTO CIIOSI.

Bonmopon — »snemeHT W mpocroe BemectBo. Haxoxzaenue Bogoponaa B
npupone, (u3MUeckue ¢ XUMHUYECKHE CBOMCTBA, NPHUMEHEHHE, CIOCOObBI
nosny4yeHus. Kucmorel u comnu.

MousipHbIit 00BEM Ta30B. Pac4€Thl 0 XUMUYECKUM YPaBHECHUSM.

@dusnueckne CcBoOWCTBAa BOAbl. Boxa kak pactBopurens. PacTBOpEL
HacelllieHHbIE M HEHACBIIIEHHBIE PAaCTBOpPBI. PacTBOPMMOCTH BEILIECTB B BOJE.
MaccoBas 0J11 BEILIECTBA B PaCTBOpE. XUMHUYECKHE CBOKMCTBA BOJbl. OCHOBAaHHS.
Ponp pactBOpOB B IpHpoAe M B KU3HMU 4esoBeKa. KpyroBopoT BOAbl B PHUPOE.
3arpsi3HeHHe NpUpoaHbIX BOJ. OXpaHa U OYUCTKA NPUPOIHBIX BOJI.

Knaccudukanus neoprannueckux coenuuenuid. Oxcupabl. Knaccudukanms
OKCUJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHUCIOTHbIe, amMQOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Dusumyeckue ©U XUMHUYECKUE
CBOMCTBA OKCHIOB. [lonydeHne oKkCcuaoB.

OcHoBanus. Krmaccuduxamnuss ocHOBaHWM: IMIENOYHM U HEPACTBOPUMBIC
ocHoBaHus. Homenknarypa ocHoBaHmii. PU3NMYECKHME W XMMHUYECKHE CBOMCTBA
ocHOBaHuU. [lonydyeHne OCHOBaHUN.

Kucnotel. Knaccudukanust kuciaor. Homenknarypa kucinot. @uznyueckue u
XUMHUYECKUE CBOMCTBA KHUCIOT. Psan axkruBHoctn wmeramoB H.H. bekerosa.
[lonyueHnne KuUCIIOT.

Conn. HomeHknarypa conei.



du3nyuecKue U XUMUYECKHUe CBOMCTBa cotier. [loryuenue conen.

['eHeTnyeckas CBsI3b MEXKAY KIACCAMU HEOPraHUYECKUX COCAUHECHUM.

XUMUYECKUN DKCIIEPUMEHT: KayeCTBEHHOE OIPENEICHUE COIEPKAHUS
KHCIIOpOJa B BO3JyXe, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHUE M H3yUYCHUE
CBOMCTB KHUCJIOpOJa, HAOIIOJIEHWE B3aUMOJECHCTBUSA BEIIECTB C KHUCJIOPOJIOM U
YCJIOBHUSI BO3HMKHOBEHHSI M NPEKpALICHUs TOpeHUs (Ioxapa), O3HAKOMIICHHE C
oOpasmaMu OKCHJOB U ONHWCAaHWE WX CBOWCTB, TMOJy4YeHUEe, COOMpaHue,
paclio3HaBaHWE W M3YYEHHE CBOWCTB BOJAOPOAA (TOpPEHHE), B3aUMOACHCTBHE
Bojiopoaa ¢ okcuaoMm Meau (II) (BO3MOXKHO HCHONB30BaHHE BUAECOMATEPHUATIOB),
HaOmofieHue O00pa3loB  BEUIECTB KOJIMYECTBOM |  MOJb, HCCIEIOBaHUE
OCOOEHHOCTEl  pacTBOpPEHHUsI BEIIECTB C  Pa3IMYHOM  PACTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OIPEAECIEHHON MAaCCOBOW HOJIEM PACTBOPEHHOTO
BEIIECTBA, B3aUMOJICCTBUE BOJbl C MeETAUIAMU (HATPUEM U KaJIbLHEM)
(BOBMOXKHO  HCIIOJIb30BaHHWE  BHUICOMATEpHANIOB), HCCIEIOBaHHE O00pa3LoB
HEOPTaHWYECKUX BENMIECTB PA3IMYHBIX KJIACCOB, HAOMIOJCHUE U3MEHEHUS OKPACKU
WH/JMKAaTOPOB B pacCTBOPAX KUCJIOT U LIEIOYEH, U3YyUEHUE B3AUMOICICTBUS OKCHIA
mMeaun (II) ¢ pacTBOpoM CEpHOM KHUCIOTBI, KHUCIOT C METajulaMH, PEaKIUi
HEUTpaNIU3alMU, MOJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHHE OJHOIO
MeTaJula APYTUM U3 PacTBOPA COJIU, PEIICHUE IKCIEPUMEHTAJIBHBIX 3a]1a4 110 TEME
«BakHenme Kaacchl HEOPTraHUYECKUX COEAUHEHNN».

3. [leppuoguueckuit 3akoH u llepuonnueckas cucCTEMa XUMHUYECKUX
sanemenTtoB  J[.M. MenneneeBa. CrtpoeHne aroMOB. XHMHYECKasl  CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

[lepBbie MOMBITKK KiIacCU(UKAIIMN XUMUYECKHX D3JIeMEHTOB. [loHsTHe O
rpynnax CXOAHBIX JJIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJLIBI,
raJIOTeHbI, HHEPTHBIE Ta3bl). DIEMEHThI, KOTOPhIE 00pa3yr0T aM(POTEPHBIE OKCHIBI
Y TUAPOKCHUJIBI.

[lepuonnueckuil 3axoH. Ilepuoanueckas cucTeMa XMMHUYECKUX DJIEMEHTOB
JU. Menneneea.  KopoTkomepuogHas u  JJIUMHHONEpuoAHas  (HOpMbI

[Ieproanueckoit cucreMbl xumuueckux 3nemeHToB .M. Menaeneea. [lepuonst u



rpynnbl. GU3NYECKUNA CMBICT MOPSAKOBOIO HOMEPA, HOMEPOB MEPUOJA U TPYIIIbI
AJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHBIX saep. M30Tonbl. OJIEKTPOHBI.
CrtpoeHue 3JIEKTPOHHBIX 000JIOYEK aTOMOB MEpBbIX 20 XUMHUYECKHUX SJIEMEHTOB
[Tepuognueckon cucremsl J[.M. MenaeneeBa. XapaKTepUCTUKA XHUMHUUYECKOTO
AJIEMEHTA 10 €ro noJiokeHuro B [lepuoanueckoi cucreme .M. Menneneena.

3aKOHOMEpPHOCTH HM3MEHEHHUs pajuyca aTOMOB XUMHUYECKUX 3JIEMEHTOB,
METAJUTMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO TPyIIaM U nepuoaam. 3HaYEHUe
[Teproanueckoro 3akoHa u [lepruoandeckoi CUCTEMbl XUMUUYECKHUX 3JIEMEHTOB JIJISI
pa3BuUTHUsA HayKH U npakTuku. .M. MenaeneeB — y4€HbIN U IPaKIaHVH.

Xumunyeckass cBs3b. KoBaneHTHas (mOJsipHass W HEMOJSpHAs) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. VIOHHAs CBA3b.

Crenenb  okucieHusa. OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporecchbl OKUCIEHUs] U BOCCTaHOBIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

XUMHUYECKUN DKCIEPUMEHT: H3Y4YCHHE OOpa3I[OB BEIIECTB METALIOB M
HEMETAJUIOB, B3aUMOJEHCTBUE THUIPOKCHJA LMHKA C pacTBOPAMH KHUCJIOT U
HIEI0YEH, IPOBEACHUE OTIBITOB, WJUTFOCTPUPYIOLIUX IPUMEPBI
OKHCJIUTEIIbHO-BOCCTAHOBUTEIIBHBIX pPEAKIUN (TOPEHUE, PEaKUUH PA3I0KEHHUS,
COCJIMHECHMUSA ).

4. MexxnpeaMETHBIE CBA3U.

Peann3zanust MeXNpeaMETHBIX CBSI3€M NpPU U3YYEHHH XMMHUU B 8 Kjacce
OCYILIECTBJISIETCS 4Yepe3 HCIOJb30BaHHE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
MOHSATUM, TAK U MOHATHH, SBISIOUIUXCS CUCTEMHBIMU ISl OTAEIBbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO [IUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbBIC TIOHITHS: HAyYHbIN (akKT, TUMOTE3a, TEOPHs,
3aKOH, aHalW3, CHHTE3, Kilaccu(ukanus, TMepuoIUuIHOCTh, HAOII0ICHUE,
DKCHEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®usuka: Marepusi, aTtoM, OJJIEKTPOH, MNPOTOH, HEUTPOH, HOH, HYKIIHI,
W30TOIbI, PAAUOAKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUIN 3apsiji, BEUIECTBO, TEJO,
00BEM, arperaTHOE COCTOSIHHE BEIIECTBA, Ta3, (pU3WYECKUe BETUYUHBI, €IUHUIIHI

U3MEPEHUS, KOCMOC, IIAHEThI, 3BE3/1bl, COJHIIE.



buonorus: gorocuntes, apixanue, brochepa.

['eorpadusi: armocdepa, rtuapocdhepa, MUHEpaIbl, TOPHBIE TOPOJIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOTIMBO, BOJHBIE PECYPCHI.

9 KJIACC

1. BemiecTBo U XUMUYECKas peaKIUs.

[Tepnoanyeckuii 3akoH. Ilepuoanueckas cucteMa XUMHUYECKUX AJIEMEHTOB
J.W. MenneneeBa. CTpoeHne aroMoOB. 3aKOHOMEPHOCTH B W3MEHEHUU CBOMCTB
XUMHUUYECKUX DHJIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kalus, KalblUsi H HX
COCIMHEHN B COOTBETCTBUM C TMOJIOKEHUEM 3JeMEHTOB B llepumoamueckoit
CHUCTEME U CTPOCHUEM UX aTOMOB.

CtpoeHue BemecTBa: BUJIBI XMMHYECKOW CBSI3U. THUIIBI KPUCTATIIMUECKUX
pEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIESCTBA OT TUIMA KPUCTAJUIMYECKON PEIIETKU U
BHJIa XUMHUYECKOU CBS3H.

Knaccudukanys m HOMEHKIIATypa HEOPTAHHYECKUX BEIIECTB. XHUMHUECKHE
CBOWCTBA BEHIECTB, OTHOCSIIMXCS K Pa3IMYHBIM KJIacCaM HEOPraHUYECKUX
COCJIMHEHU, TEHETUYECKas CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccudukanuss XMMHYECKUX PEAKIHUA 10 Ppa3IudyHbIM Mpu3HakaMm (1o
YUCITY ¥ COCTaBY YYacCTBYIOIIUX B PEAKIIMH BEIIECTB, MO TEIJIOBOMY 3P (hEKTy, 1o
W3MEHEHUIO CTETICHEH OKHCIICHUS XUMHUYECKUX SJIEMEHTOB, IO OOpPaTUMOCTH, TIO
YYaCTHUIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINHU, TEPMOXUMUYECKHE
ypaBHEHUSI.

[TonsaTre o0 ckOpocTH XUMHYECKOM peakiuu. [loHsatne o0 0OpaTHUMBIX U
HEOOpATUMBIX XUMUUYECKUX peakiuax. [IoHsATHEe 0 TOMOTEHHBIX U T€TePOre€HHBIX
peakuusx. [lonarue o karammse. [lonsTre 0 xumuyeckom paBHoBecun. DakTopsl,
BIIMAIONIME HA CKOPOCTh XHUMHUYECKOM pEAKIUU M TOJIOKEHUE XHUMHYECKOIO
pPaBHOBECHSI.

OKHUCIUTETbHO-BOCCTAHOBUTENIPHBIE  PEaKIMM, JJCKTPOHHBIM  OanaHc
OKHCJINTEIbHO-BOCCTAHOBUTEIbHOM peaxkuuu. CocraBiienue ypaBHEHUM
OKHMCJIUTEJIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIMI C  HMCHOJb30BAHUEM  METOAa

3JIEKTPOHHOTO OanaHca.



Teopus AIEKTPOIUTHIECKOU JTVCCOLIMALIAH. DNEKTPOIUTHI u
HEAJICKTpouThl. KaTthoHbl, aHHOHBL. MeEXaHU3M JHCCOLMALIMU BEIIECTB C
pa3IMUHBIMU BUJAMU XUMHYEeCKOM cBsizu. CreneHb auccouuanv. CHUIIbHBIE U
cia0ble IIEKTPOIUTHIL.

Peakiuu uoHHOrO oOOMeHa. YCIIOBUS TIPOTEKAHUS pEaKIU HOHHOTO
oOMeHa, MOJIHbIE U COKpAUIEHHBIE HOHHBIE YpaBHEHUs peakiuil. CBoMCTBa KUCTIOT,
OCHOBaHMH W coled B CBETE MPEACTaBICHUNA 00 AIEKTPOIUTHUECKON
nucconuannu. KauectseHHble peakunu Ha HOHBL. [[oHSATHE O TMApONIM3E COJIEH.

XUMHYECKHM 3KCIIEPUMEHT: O3HAKOMJIEHHE C MOJEISMHU KPUCTAILNINYECKHUX
pPEETOK HEOPTaHMYECKUX BEIIECTB — METAUIOB M HeMeTaioB (rpadura u
anMmasa), CIOKHBIX BEIIECTB (XJIOpUAA HATpUsA), HCCICIOBAHHE 3aBUCUMOCTHU
CKOPOCTH XHMHYECKOW pEaKIUu OT BO3ACUCTBHUS pa3IUYHBIX (PAKTOPOB,
VCCIIEIOBAHUE BJIEKTPONPOBOAHOCTHA PACTBOPOB BEIIECTB, MPOLECCA AUCCOLIUALINHI
KUCJIOT, WIEJIOYEH U COJed (BO3MOXHO HCHOJB30BAHUE BHUIACOMATEPHUATIOB),
MIPOBEJICHUE OMBITOB, WUTKOCTPUPYIOLIUX MTPU3HAKY MPOTEKAHUS PEAKIIUN HOHHOTO
oOmeHa (oOpa3oBaHUE OCa/Ka, BbIJENIEHHWE raza, oOpa3oBaHUE BOJbI), OMBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBl  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEaKUUN
(ropenue, peakuuu pa3jokKEHHs, COSAUHEHUS), PACIO3HABAHUE HEOPraHUYECKHUX
BEIIECTB C I[OMOIIBI0 KAYECTBEHHBIX pPEAKUMA HA HOHBI, PEUICHHE
DKCIIEPUMEHTAIIBHBIX 3a/a4.

2. Hemeranibl U UX COEAUHEHUS.

OO6mast xapakTepucThka rajgoreHoB. OCOOEHHOCTH CTPOEHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHne U (PU3NYecKHe CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XWUMHYECKHE CBOWCTBA Ha NPUMEpPE  XJopa
(B3aMMOJIENCTBUE C METaUlaMH, HEMETAUIAMH, MIeoYaMu). XJIOPOBOJOPOA.
ConsiHasi KUCIIOTa, XMMUYECKHE CBOMCTBA, MOJydyeHUE, MpuUMeHeHue. JleilicTBue
XJIOpa ¥ XJOPOBOAOPOAA HAa OPraHU3M 4YeJoBeKa. BaxkHelmue XJIOpUAbl U HX
Hax0JICHUE B IIPUPOJIE.

O6mas xapakrepucTtuka 31eMeHTOB VIA-rpynmnbl. OCOOGEHHOCTH CTPOCHHUS

ATOMOB, XapPaKTCPHBIC CTCIICHU OKHUCJICHUA.



Crtpoenue u ¢pu3nyecKue CBOMCTBA MPOCTHIX BEIIECTB — KUCIOPOIA U CEPHI.
AnnoTponHsle MOAU(UKAIIMM KUCIOPOAA U cepbl. XUMHUECKUE CBOICTBA CEpHI.
CepoBoaopo, cTpoeHue, pu3nueckue 1 XuMHYeckrue cBoicTBa. OKCHIIbI CEpPhI KaK
NPEACTaBUTENN  KHUCIOTHBIX OKcuAoB. CepHas KuCIOTa, (QU3HYECKHE U
XUMUYECKHE CBOMCTBa (00IIMEe Kak TMpEeACTaBUTENS Kjlacca KHUCIOT U
cnenuduueckre). XUMHUUECKUE pPEaKIUM, JeKalllie B OCHOBE IPOMBIIIEHHOTO
crnocoba mosyueHusi cepHoil kucioTel. [Ipumenenue. Conm CepHON KHUCIOTHI,
KayecTBEHHasI peakius Ha cynbdar-noH. Haxoxnenue cepsl u €€ coelMHEHUN B
npuposie. XUMUYECKOE 3arpsi3HEHUE OKPYXKAloIel Cpelbl COCIUHEHUSIMHU Cepbl
(KUCTIOTHBIE JIOKIIM, 3arps3HEHUE BO3AyXa U BOJOEMOB), CIOCOOBI €ro
peI0TBpaIICHUS.

O6mas xapakrtepuctuka 3nemMeHToB VA-rpynmnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHCIICHUSI.

A30T, pacrnpocTpaHeHHe B MPUPOJE, PU3NUECKUE U XUMUYECKUE CBOMCTBA.
KpyroBoport a3ota B mpuposie. AMMHaK, ero Gpu3nyecKkue 1 XUMUYECKUE CBOMCTBA,
noysyueHue W npumeHenue. Conu aMMOHUS, UX (PU3NYECKHE U XUMHUYECKUE
cBOMcCTBa, mpuMmeHeHue. KauecTBeHHass peakiusi Ha MOHbI aMMOHHUS. A30THas
KHUCTOTa, €€ mTojy4yeHue, (u3MYecKue M XMMHUYECKHE CBOWcTBa (00IIMEe Kak
NpEeCTaBUTENS Kilacca KUCIOT U cneuuduueckue). VMcnonap3oBaHne HUTPATOB U
coJieli aMMOHUS B KaU€CTBE MUHEPAIbHBIX yI00peHUil. XUMUUECKOe 3arps3HeHHE
OKpY>Kalollle cpelbl COSAMHEHUSIMU a30Ta (KUCIOTHBIC MOXKAM, 3arpsi3HEHUE
BO3]lyXa, MOYBBI U BOJOEMOB).

®docdop, amnorponHbie Moaudukanuu  docdopa, uzMUEcCKUe U
xumudeckue cBorictBa. Okcua gocdopa (V) u pocdopuas kucnora, puzndeckue u
XUMUYECKHE CBOWCTBa, moiydenue. lcnomb3oBanme ¢docharoB B KadecTBe
MUHEPATBHBIX YIO0OPEHUI.

O6mas xapakrepucThka 31eMeHTOB [VA-rpynnbl. OCOGEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEPHbIEC CTENIEHU OKUCIICHUSI.

VYrnepoa, amioTpornHble MOAU(UKAIMK, PACTIPOCTPAHEHHE B MPHUPOJIE,
bu3ndeckue W XHUMHYECKHE CBOWCTBa. AjcopOrus. KpyroBopor yriepoma B

npupone. OKcuapl yriaepoaa, ux pU3NYecKue U XMMUYECKHe CBOWCTBA, ACHCTBHE



Ha XKUBBIE OPTaHU3MBI, MOJyYCHHE U MPUMEHEHHUE. DKOJOTHYECKHE MPOOJIEeMBI,
cBs3aHHBIE ¢ okcuaoMm yriaepoaa (IV), rumore3a T17100ambHOTO TOTETICHUS
KJIUMaTa, MapHUKOBBIA 3(dexT. YrompHas Kuciaota u e€ coiu, ux (pu3nueckue u
XUMUYECKUE CBOWCTBA, IMOJYYECHHE U INMpUMEHeHue. KauecTBeHHas peakuus Ha
kapOoHaT-uoHbl.  Mcnonb3oBanue  kapOOHATOB B OBITY,  MEIULHUHE,
MIPOMBIIIIECHHOCTH U CEJIbCKOM XO351CTBE.

[lepBoHauanbHble TOHATHA OO0 OPraHUYECKUX  BEIIECTBaX Kak o
COEIMHEHMX Yyriiepoaa (METaH, 3TaH, STWJIEH, AalleTWIECH, 3TaHOJ, TJIMLEPHH,
YKCyCHasi kucnora). [IpupoaHpie HCTOUHUKH YIIIEBOAOPOAOB (Yyrojb, MIPUPOIAHBINA
ra3, He(dTh), TPOAYKTHl HUX TMepepaboTku (OEH3WH), WX poOJdb B OBITY U
MIPOMBIILJIEHHOCTH.

[TonsiTue 0 OMONOTMYECKH BaKHBIX BEILECTBAX: XKUpaX, OelKax, yrieBojax
— M UX POJM B JXKU3HM 4YeloBeka. MarepuanbHOE E€AMHCTBO OPraHUYECKHX H
HEOPTraHWYECKUX COECTUHEHUN.

Kpemuuii, ero ¢usmueckne M XUMHYECKHE CBOWCTBA, IMOJy4YE€HUE U
npumeHenue. CoeauHeHUs KpemMHusi B mpupoae. OOume npeacraBieHus o0
okcune kpeMHusA(IV) m kpemHueBoil kuciiore. CUIMKATBI, UX HCIOJIb30BAHHUE B
ObITY, MEIWLMHE, MPOMBIIUIEHHOCTU. BaxkHeiiine cTpouTenbHbIE MaTepUabl:
KepaMHKa, CTEKJO, IIeMEeHT, OeToH, xene300eToH. I[IpobGnembr Oe3omacHOTO
WCITOJIb30BAHUS CTPOUTEIBHBIX MaTEPUAJIOB B IOBCEITHEBHOM KU3HH.

XMMHUUYECKHUI SKCTIEPUMEHT: U3y4eHHe 00pa3I[0B HEOPraHUYECKUX BEIIECTB,
CBOWCTB COJISTHOM KHUCJIOTHI, TPOBEAECHNE KAYECTBEHHBIX PEAKIUNA Ha XJIOPUI-UOHBI
U HaOJIOJIeHUE MPU3HAKOB UX MPOTEKAHUs, OMBIThI, OTpaKkarolre (HU3nYecKue u
XAMHUYECKUE CBOMCTBA TAJIOTCHOB U MX COCIUHEHUW (BO3MOYKHO MCIIOJIb30BAaHUE
BUJICOMATEPHAIIOB), O3HAKOMJICHME C oOOpaslaMu XJIOPUAOB (TaJOTEHUIOB),
03HaKOMJIEHHE ¢ 00pa3iamMu Cephl U €€ COeTMHEHHUSIMU (BO3MOXKHO HCIIOIh30BaHUE
BUJIEOMATEPHUAIIOB), HAOIIOZEHUE TIpoliecca OOyTrIuBaHUs caxapa IMoJ| JeHCTBUEM
KOHLICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3y4€HUE XHUMHYECKHX CBOMCTB
pa30aBlieHHONM CEpHOM KHUCIOTHI, MPOBEJECHUE KAayeCTBEHHOM peakIuu Ha
cynp(daT-uoH M HaOMIOJCHHE Tpu3HaKa e€ MPOTEeKaHUs, O3HAKOMIIEHHE C

¢uznyeckuMu CBOMCTBaMHM a30Ta, (ochopa U HX COEOTUHEHHH (BO3ZMOXKHO



UCIIONb30BaHUE BHAEOMATEpUaoB), oOpa3lamMu a30THBIX H  (ochopHbIX
yInoOpeHuil, MoiaydeHue, coOupaHue, paclo3HaBaHUE W W3Yy4YEHHWE CBOWCTB
aMMHaKa, MPOBe/ICHNE KaUeCTBEHHBIX PeaKIMii Ha NOH aMMOHUS U GocdaT-uoH U
U3YYEHHE IPU3HAKOB HMX IIPOTEKAHMS, B3aWMOJCUCTBUE KOHUEHTPUPOBAHHOMU
a30THOM KHCIJIOTBI C MeIbl0 (BO3MOXHO HCHOJIb30BAHUE BHJIEOMATEPHUATIOB),
U3y4YeHUE MOJIelell KPUCTALTMYECKUX PElETOK aiMasza, rpaduta, QysuiepeHa,
O3HAaKOMJIEHME  C  MPOLECCOM  aJCOpOUMM  PACTBOPEHHBIX  BEIIECTB
AKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM NPOTHBOTrasa, MOJy4YeHHE, COOMpaHue,
paclio3HaBaHME M  U3YYEHHE CBOMCTB  YIJIEKMCIOIO Ta3a, IPOBEICHHE
KaueCTBEHHBIX PEaKIMi Ha KapOOHAT M CUJIMKAT-UOHBI U U3YYEHHUE MPU3HAKOB MX
MPOTEKAHMS, O3HAKOMJICHHE C MPOAYKUHWEW CUJIMKATHOM MPOMBIIUICHHOCTH,
pELIEHNE SKCIEPUMEHTANBHBIX 337a4 N0 TemMe «BakHeNme HeMeTaulbl U UX
COCAUHCHUA».

3. MeTaibl 1 X COETMHEHMUS.

OO1ast xapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB — METAJNIOB HA OCHOBAaHUU
ux nojoxeHusa B Ilepuogumueckoil cUCTEME  XMUMHUYECKMX  AJIEMEHTOB
J.N. MengeneeBa u ctpoeHusi atoMoB. CTpoeHHE MeTauioB. Mertaundeckas
CBA3b U METANIMYECKAs KPUCTALIMYECKAs PEIIETKA. DIEKTPOXUMUUYECKUNA PNl
HANpsDKEHUN MeTaioB. OU3NYECKUe U XUMUYECKHe CBOMCTBA MeTaisioB. O01ue
crnocoObl modydeHuss MerawioB. [loHsATHE O KOpPpO3UHM METAIOB, OCHOBHBIC
crocoObl 3aluThl UX OT Koppo3uu. CmnaBbl (CTaib, YyryH, JIOPATIOMUHUM,
OpoH32a) U UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[{enouHble MeTaUIbL: MOJOKEHUE B [leproanueckoil cucteMe XUMUYECKUX
sanemeHToB .M. MenaeneeBa, CTpo€HHME MX aTOMOB, HAaXOXJICHHUE B NIPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOKCTBA (Ha mpuMepe HaTtpus W Kanus). OKcuabl u
TUJIPOKCUAB HATpuss W Kanud. lIpuMeHeHne mEeno4YHbIX METAUIOB M HUX
COEIMHEHUMN.

[I{eoyHO3E€MENbHBIE METAVIBl MAarHuid W KalbUUW: T[OJOXEHUE B
[Tepuognueckon cucreme xumuuyeckux syeMeHToB .M. MenneneeBa, crpoeHue

HNX aTOMOB, HAXOXKXJICHUC B IIPHUPOJC. dusznyeckrue U XMMUYECKHUE CBOMCTBA MarHus



M Kanplus. BaxHenmme coeauHEHUs KainblUUs (OKCUI, TUIPOKCHUZ, COJM).
XKécTrkocTh BOJBI M CLIOCOOBI €€ yCTpaHEHUSI.

AmomuHnii: nosiokeHne B [lepuonnueckom  cUCTEME  XUMHYECKUX
sanemeHToB JI.W. MenaeneeBa, CTpO€HHME aToma, HAXOXKIACHUE B MPHUPOJE.
dusznyecKkue 1 XUMHUYECKUE CBOMCTBA aIFOMUHMSA. AMGOTEpPHBIE CBOMCTBA OKCH/IA
Y TUJPOKCUAA ATFOMUHHUS.

Keneso: nmonoxenune B llepuonnueckor CUCTEME XHUMUYECKHUX 3JIEMEHTOB
J.N. MenneneeBa, CTpOCHME aroma, HaxoXJIeHWe B mnpupoae. Duznueckne u
XUMHUYECKUEe CBOMCTBA xene3a. OKCHUibl, THAPOKCUABL U colu conu xene3a (II) u
xenesa (III), ux coctas, CBOMCTBA U MOJTyYECHUE.

XUMHUYECKUM SKCIEPUMEHT: O3HAKOMJIEHHE C o0pasllaMud METauioB U
CIIJIaBOB, WX (PU3MYECKUMHM CBOMCTBAMM, HW3yUYE€HHE pPE3YyJbTaTOB KOPPO3UHU
METauIoB  (BO3MOXHO  HCIIOJI30BAaHWE BUEOMATEPHAIIOB), OCOOCHHOCTEH
B3aHUMOJEUCTBUSA OKCHAA KaJbLUS U HATPHUS C BOJAOW (BO3MOKHO HCIOJIb30BAHUE
BHJIEOMATEPHUAJIOB), MCCIIENOBAHUE CBOMCTB >KECTKOM BOJBI, MPOILECCA TOPEHUS
JKeJie3a B KUCI0poie (BO3MOXKHO HCMOJIb30BAaHUE BUAECOMATEPHUATIOB), IPU3HAKOB
MPOTEKAHUSI KAYECTBEHHBIX PEAKLIMI HAa MOHBI (MarHus, KajblUs, aTOMUHHUS,
nuHKa, sxenesa (I1) u xxenesa (I11), meau (II), HaGmOnEHNE U OMMCAHKE TIPOIIECCOB
OKpAlllMBaHUSl IUIAMEHUM HOHAMH HaTpusl, Kaausg M Kajablusd (BO3MOXKHO
WCIIOJIb30BAaHUE  BHUJACOMATEPUAJIOB), HCClIenOBaHWe aMQpOTEPHBIX CBOWCTB
TUAPOKCHAA AIOMUHUSA M THUIPOKCHIA IIMHKA, PELICHUE SKCIEPUMEHTATbHBIX
3ajJ1a4 110 TeMe «BaxkHelme MeTaaiabl U uX COCIUHEHUS».

4. Xumus U OKpy»Karolasi cpesa.

BemecTBa n marepuansl B IOBCEIHEBHOM >XU3HM 4ellOBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. IlepBas momomrs npu
XAMHYECKUX 05KOTaX U OTPABJICHUSX.

XUMHUYECKOE 3arpsi3HEHHE OKpYX arouled cpeanl (mpeaeiabHas JOmyCTUMast
KoHIeHTparus BenlecTs (nanee — [1JIK). Poap xuMuu B pelieHUH 3KOJTOTMYECKUX
npo0JieM.

XVUMUYECKUN OSKCIEPUMEHT: HU3y4YeHHE OO0pas3loB MaTepuanoB (CTEKIIO,

CIUIaBbl MCTAJJIOB, IMOJIUMEPHLIC MaTepI/IaJ'IBI).



5. MexnpenMeTHbIE CBSI3H.

Peanm3zanus MeXNpeaMETHBIX CBS3eH NpH HM3YYCHHUH XHMUU B 9 Kiacce
OCYIIECTBISIETCS 4Yepe3 WCIOIb30BaHWE KaK OOMMX €CTECTBEHHO-HAYYHBIX
MOHSITUN, TaK U TIOHATUH, SBJISIONINXCS CUCTEMHBIMU U OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmre ecTecTBEeHHO-HAyYHBIE MOHATHS: HAYYHBIH (PaKT, TUTIOTE3a, 3aKOH,
TEOpWs, aHalu3, CHUHTE3, KiacCUPUKAKsI, TMEPUOAUIHOCTh, HAOIIOACHHUE,
OKCIIEPUMEHT, MOJICIMUPOBAHUE, H3MEPEHHE, MOJeNb, SBJICHHE, IapHUKOBBIN
3¢ (DeKT, TEXHOIOT S, MAaTEPHAITHI.

®dwusuka: marepusi, aToM, D3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIH]I,
W30TOIbI, PagMOaKTUBHOCTh, MOJIEKYJA, JJIEKTPUUYECKUN 3apsij, MPOBOIHUKH,
MOJYIPOBOTHUKH, ~ JUDJIEKTPUKH, (OTORIEMEHT, BEIIECTBO, TElO0, OO0BEM,
arperaTHoe COCTOSIHHE BEILECTBA, ra3, pacTBOP, PACTBOPUMOCTh, KPUCTAJUIUYECKast
peméTka, CruiaBbl, (PM3MUSCKUE BEIIMYUHBI, CIUHUIIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE31b1, COJHIIE.

buonorust: gorocunres, apixaHwe, O6mochepa, IKOCUCTEMA, MUHEPATHHBIC
yI0OpeHus, MUKPOIJIEMEHThI, MAKPOJJIEMEHTHI, TUTATEIbHBIC BEIICCTBA.

['eorpadus: armocdepa, rtuapocdhepa, MHUHEpaIbl, TOPHBIE TOPOJIHI,

IMOJIC3HBIC NCKOITACMBbIC, TOIIJIMBO, BOAHBLIC PCCYPCHI.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUS TPOI'PAMMBI 110
XUMHNHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

W3ydyeHne XMMUHM Ha ypOBHE OCHOBHOTO 00IIero oOpa3oBaHUsI HANpaBIECHO
Ha JOCTHKEHUE O0YyYaroIIMMMCS JTMYHOCTHBIX, METANPEAMETHBIX M MPEAMETHBIX
pe3yJIbTaTOB OCBOEHUS Y4EOHOT 0 IIpeMETa.

JIM4HOCTHBIE pE3yabTaThl OCBOEHMSI MPOrpaMMbl OCHOBHOI'O OOILEro
o0pa3oBaHHsl JOCTUTAIOTCS B XOJ€ OOy4YeHHMS XMMHHM B €IWHCTBE Y4eOHOH u
BOCITUTATEIbHON JAEATENBHOCTA B COOTBETCTBHM € TPAJIULUMUOHHBIMH POCCHUICKUMU
COLIMOKYJIBTYPHBIMU M JTyXOBHO-HPABCTBEHHBIMU IICHHOCTSIMH, NPUHSATHIMU B
oOlIiecTBe MpaBUIaMUM M HOpMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpoOIeccam
CaMOIIO3HAHUs, CAMOPa3BUTHUS U COLUATM3ALUN 00YYarOIINXCS.

JIM4HOCTHBIE  pe3ynbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOyYarouuxcs
PYKOBOJICTBOBATbCSl CHUCTEMOW IO3UTHUBHBIX LIEHHOCTHBIX OpHUEHTAlMil H
pacIlIMpeHre ONbITa JEATEIbHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTU:

1) maTprOTHYECKOro BOCIIUTAHUS:

— LIEHHOCTHOTO  OTHOLIEHMSI K  OTEYECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0, TOHHMMAaHUS 3HAYEHUs XUMHUYECKOU
HAyKH B XU3HU COBPEMEHHOTO OOIIECTBa, CIOCOOHOCTH BIAJETh TOCTOBEPHOMU
uHbopMalmen O TEepeloBBIX JOCTIKEHUSX UM OTKPBITHSIX MHPOBOH U
OTEYECTBEHHOW XMMHHU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTpOWCTBE
MHpa 1 00IIEeCTBA;

2) rpa)kx1aHCKOr0 BOCIIUTAHUS:

— MPEACTaBIEHUS O COLUAIBHBIX HOpMax U IpaBUIAX MEKIMYHOCTHBIX
OTHOIICHUN B KOJUIEKTHBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
NOJIE3HOM,  Yy4EOHO-UCCIEN0BATEIbCKOM, TBOPYECKOM W JPYrUX  BHJAAX
JeSITEIbBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM JAESITENBbHOCTU MpU
BBIMIOJITHEHUM Y4€OHBIX, IO3HABATEJbHBIX 3a]a4, BBIIOJHEHMH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/1aHUN YUE€OHBIX ITPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAaHUIO
U B3aUMOINIOMOIM B IIpOLIECCE€ OTOM y4yeOHOW MEATEeIbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBO€ IOBEJECHWE M TMOCTYIKH CBOMX TOBAapUUIEH C MO3WULHHU

HPAaBCTBCHHBIX WU IIPABOBLIX HOPM C y‘-IéTOM OCO3HaHUui HOCHeI[CTBI/Iﬁ IMOCTYIIKOB;,



3) LEHHOCTH HAyYHOT'0 MO3HAHUSI:

— MHPOBO33PEHYECKUX IIPEACTABICHUM O BEHIECTBE M XUMHUYECKOMU
peakiuu, COOTBETCTBYIOIIUX COBPEMEHHOMY YpPOBHIO pa3BUTHUA HAyKH W
COCTaBJISIIOLIUX OCHOBY /Ui TMOHMMAHMSI CYUIHOCTH HAy4YyHOW KapTUHBI MHpA,
NpeAcTaBieHUuid 00  OCHOBHBIX  3aKOHOMEPHOCTSIX  Pa3BUTHUS  MPUPOIBI,
B3aMMOCBSI35X YeJIOBeKa C MPUPOJAHON CPelloi, O POJIM XMUMHHM B TIO3HAHUU ITHUX
3aKOHOMEPHOCTEN;

— TO3HABaTeJIbHBIX MOTHBOB, HAIPaBICHHBIX HA IMOJYYCHHE HOBBIX
3HAHWW 10 XUMHH, HEOOXOAUMBIX I OOBICHEHHS HAOIIOJAeMbIX MPOIIECCOB U
SIBJICHUH

— MO3HaBaTeJIbHOM, MHHOPMAIIMOHHON U YUTATEIbCKOW KYJIbTYPhl, B TOM
YHCJIE HAaBBIKOB CaMOCTOSITENILHOW pabOThl ¢ YYEOHBIMH TEKCTaMH, CIIPABOYHOU
JUTEPATYPOH, JOCTYMHHIMA TEXHHUUYECKHUMHU CpPEACTBAMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

— HHTepeca K 00yYeHHUIO0 U MO3HAHUIO, JTI0OO03HATETLHOCTH, TOTOBHOCTH U
CIIOCOOHOCTM K  caMOOOpa30BaHMIO, MPOEKTHOM W  HUCCIEN0BATENbCKOU
NEeATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANPAaBIEHHOCTH U YPOBHSA OOy4YeHUsS B
JTaJIbHEHIIIEM;

4) popmupoBaHUS KyJIbTYPHI 31I0POBBSI:

— OCO3HaHWS IIEHHOCTH >XH3HH, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBbIO, YCTAHOBKM Ha 3[I0POBBbIA 00pa3 KWU3HMU, OCO3HAHUS MOCIEICTBUNA U
HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOJIEHUS aJKOroJisi, HAPKOTUKOB, KypEHHUS),
HEOOXOAMMOCTU COOJNIOJIEHUS TMpaBuil O€30MaCHOCTUH MpU  OOpalieHUuH ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HU;

5) TpyAOBOTO BOCIIUTAHUSL:

— HHTepeca K MPaKTHIECKOMY M3YUYCHHIO Mpodeccruii U Tpy/ia pa3IndHOTO
pona, yBaKE€HUE K TPYy U pe3yibTaTaM TPYJI0BOH AesSTEILHOCTH, B TOM YHUCIIE HA
OCHOBE MPUMEHEHHUsI MPEAMETHBIX 3HAHUW MO0 XWMHUM, OCO3HAHHOTO BBIOOpA
WHMBUyAIbHON TPAEKTOPUHU MPOAOKEHUSI 00pa30BaHus C YUYETOM JIMUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEMH,

yCHENTHON TPO(HECCHOHATEHON AeSATEIFHOCTH U PA3BUTHSI HEOOXOIUMBIX YMEHHM,



TOTOBHOCTH aJalITUPOBATHCS B IPO(HECCHOHATBLHOM CpeIe;

6) PKOJIOTMYECKOr0 BOCITUTAHHUS:

—  DKOJIOTUYECKH II€Je€COO00Pa3HOr0 OTHOIIEHUS K MPUPOJI€ KAK UCTOUHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAaHMS, TIOHUMAHUS IIEHHOCTH 3I0POBOTO U
Oe3omacHoro oOpasza >KU3HM, OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY
(bU3NYECKOMY M TCUXHYECKOMY 3J0pPOBbIO, OCO3HAHUS IIEHHOCTH COOJIIOJCHUS
npaBuiI 0€30MMaCHOTO MOBEICHHUS MTPU pabOTE C BEIIECTBAMH, a TAKKE B CUTYaIIHSIX,
YIPOKAIOWIMNX 3J0POBBIO U KU3HHU JIFOJEH;

— CHOCOOHOCTH TMPUMEHATH 3HAHUS, TOJydaeMble TIPU M3yUYCHUH XUMUH,
JUJIs PEUIEHUS 3a]1a4, CBSI3aHHBIX C OKPYXKAIOUIECH MPUPOJHON CPEOH, MOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIBTYphI, OCO3HAHHUS TIJIOOAJBLHOIO  XapakTepa
AKOJIOTUYECKUX TTPOOJIEM U MyTel UX PEIICHUs MTOCPEACTBOM METOI0B XUMUH;

— DKOJIOTUYECKOTO0 MBINUIEHUS, YMEHHS PYKOBOJCTBOBATHCA WM B
MM03HABATEIbHOW, KOMMYHUKATUBHON U COLIMAIIBHOM MTPAKTHUKE.

MeranpenMeTHble pe3ynbTarel. B cocTaBe MeTanpeaMETHBIX PE3YJIbTaTOB
BBIJICJISIIOT 3HaUYMMBIC JIJ1s1 (DOPMUPOBAHUS MUPOBO33PEHHUS OOIIEHAYYHBIC TTOHSATHUS
(3aKOH, Teopus, NMPUHIIMII, THIOTe3a, (HaKT, CUCTEMa, IPOIIECC, SKCIEPUMEHT U
JPYToe€.), KOTOPhIE UCITOB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUEOHBIX MTPEAMETaX U
MO3BOJISIIOT Ha OCHOBE 3HAHWM M3 ATHX MPEAMETOB (hOPMHUPOBATH MPEACTABICHUE O
[EJIOCTHOW HAay4YHOM KapTUHE MHUpPA, M YHUBEpCAlbHbE ydeOHbIe EHCTBUS
(mo3HaBaTeIbHbIE, KOMMYHUKATUBHBIC, PETyJIATHBHBIC), KOTOpPbIE OOECIeUnBaIOT
dbopMupoBaHHE€ TOTOBHOCTM K  CaMOCTOSITEILHOMY  IUIAHUPOBAHUIO U
OCYILIECTBIICHUIO  y4EOHOM  JesATEeNbHOCTH. MeTanpeaMeTHbie  pe3yJbTaThl
OCBOCHHSI 00pa30BaTeIbHOW MPOTPAMMBI TI0O XHUMHUU OTPAXKAIOT OBJIAJICHUE
YHUBEPCAIBHBIMU MMO3HABATEIbHBIMU JECUCTBUSIMU, B TOM YUCJIE:

1) 6azoevie nozuueckue oeicmeusn:

— YMEHME HCMOJIb30BaTh MPUEMBI JIOTUYECKOT'O MBIIUICHUS PU OCBOECHUU
3HAHWM: PACKPBIBATh CMBIC] XUMHUYECKUX MOHSATUMN (BBIICISTH MX XapaKTEPHBIE
MPU3HAKK, YCTAHABIMBATh B3aUMOCBS3b C JPYTMMHU IOHSTHUSAMH), UCIIOJIb30BATh
MOHATHS 711 OOBSICHEHUS OT/IEIBHBIX ()AaKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U

KpUTCpUH IJIsA KJIaCCI/I(I)I/IKaHI/II/I XUMHWYCCKHUX BCIICCTB U XHMMHNYCCKHX peaKuHﬁ,



yCTaHABIMBATh MPUYUHHO-CIICJCTBEHHBIC CBS3U MEXKIY OOBEKTaMH H3YyYCHUS,
CTPOUTH JIOTUUECKUE PACCYKJECHUS (MHIYKTHUBHBIE, JEYKTUBHBIE, IO aHAJIOTHUH),
MPOBOJUTH BBIBOJIBI U 3aKJIFOUEHUS;

— YMEHUE NPUMEHSATh B MPOLECCE IMO3HAHUSA MOHATUS (IIPEOAMETHBIE M
METaNpeIMETHBIE), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIEIIN, UCIIOJIb3YEMBIE B XUMUH,
peo0pa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJIEIbHBIE MTPEJACTABICHUS —
XUMUYECKANA 3HAK (CUMBOJ DJEMEHTa), XUMHuYeckas ¢GopMmyia W YpaBHCHHUE
XUMHUYECKON peakli — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHBIX 3aj]la4, C yUETOM
ATUX MOJICTBHBIX MPEJCTABICHUI BBISIBISATh U XapaKTEPHU30BaTh CYIIIECTBEHHbIC
MPU3HAKU U3YyYaeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XMMUYECKUX PEaKILIU,
BBISIBJIATH ~ OOLIME  3aKOHOMEPHOCTH, MPUYUHHO-CIEJACTBEHHBIE CBA3U U
MIPOTUBOPEYHS B U3yYAEMbIX MTPOLECCAX U SBICHUSX;

2) 6azoevle uccieoosamenbcKue Oelucmeus:

— YMEHHUE HCMOJb30BaTh  IIOCTABJIICHHbIE  BOMPOCHI B  KauecTBE
WHCTPYMEHTA TIO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI s (popMUpOBaHUS
TUIIOTE3BI IO IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

— MpUOOpPETEeHHE OINbITa MO MJIAHUPOBAHUIO, OPTaHU3AIMU U MIPOBEJACHUIO
YUYCHHYECKUX OKCIIEPUMEHTOB: YMEHHE HaOMIoAaTh 3a XOJOM Iporiecca,
CaMOCTOSITEIIbHO MPOTHO3UPOBATH €T0 PE3ynbTar, (OPMYIUPOBATh 0O00OIICHHS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOIO OMNbITA, UCCIIEIOBAHUS, COCTABIATh OTUET
0 Mpo/ieJIaHHOM paloTe;

3) paboma c ungpopmayueii:

— yYMEHHE€ BbIOMpaTh, AaHAIM3UPOBATh U UHTEPIPETHUPOBATH MHGOPMALIHIO
pa3TUYHBIX BUIOB U (HOPM MPEACTABICHUS, TIOyIaeMYI0 U3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEPKAHUS, CIPABOYHbBIC
nocoOus, pecypcel WHTepHETa), KPUTHYECKH OIEHHWBATh MPOTHBOPECUYUBYIO U
HEJI0OCTOBEPHYIO HH(OpMaIuIo;

— YMEHUE NPUMEHATH PA3JIUYHBIE METOABl W 3aMpPOChl NMPU IOUCKE U
orObope HHPOpPMALMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAUMBIX A
BBITIOJTHEHUS Y4Y€OHBIX U TO3HABAaTENbHBIX 3a/lad  ONpEACIEHHOTO THIIA,

npuodpeTeHue OmbITa B oOnactu WCIIOJIb30BaHUs



WH()OPMAITMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHM,  OBJIAJIEHUE  KYJIbTypOu
AKTUBHOTO WCIOJb30BAHUS PA3TUYHBIX IMOMCKOBBIX CHCTEM, CaMOCTOSATEIHHO
BBIOHpATh ONTUMANBbHYIO (POpPMY MpencTaBIeHUs HHPOPMAIUU U HILTIOCTPUPOBATD
pelaemMblie 3aa4d HECJIOKHBIMU CXEMaMHM, JuarpaMMaMu, JIpyruMud GopMamu
rpaduKu ¥ ©X KOMOWHAIIUSIMU;

— YMEHHE HCIMOJb30BaTh W aHAJIU3UpPOBaTh B IIpoliecce y4yeOHOUW u
WCCJIEOBATEILCKONU JEATEIbHOCTH MH(POPMAIUIO O BIUSHUUA MPOMBIIIICHHOCTH,
CEIBCKOTO XO3SHUCTBA W TPAHCTIOPTAa HA COCTOSHUE OKPYXKAIOMEH TPHUPOTHOU
Cpenbl;

VY oOyuatomerocss OyayT copMUpoOBaHBI ClEIYIOLUIME YHUBEpPCAJIbHBIC
KOMMYHUKATUBHBIE IEHCTBUS:

— yMEHME 3a/laBaThb BOIPOCHI (B XOJ€ auajora M (WiM) IUCKYCCHH) IO
CymecTBYy  oOCyxkmaemMoil  Tembl, (OPMYIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEIILHO BBIMIOJTHEHUS TIPEIIOKCHHON 3a/1a4H;

— TMpUOOPETeHHWE ONbITa TMPE3CHTAMH  PE3YJIbTATOB  BBHIMOTHEHUS
XUMHUYECKOTO IKCIepUMeHTa (71a00paTOpHOro OIbITa, JIA0OPATOPHOU PadOTHI MO
UCCJIEIOBAHUIO CBOMCTB BEUIECTB, yUEOHOTO MPOEKTA);

— 3aMHTEPECOBAaHHOCTH B COBMECTHOW CO CBEPCTHHUKAMU IMO3HABATEILHON
U HCCIEO0BATEIIbCKON ACATENBPHOCTA MPU PEIICHUH BO3HHUKAIOIMIUX MPOoOJeM Ha
OCHOBE yuéTa OOIMX WHTEPECOB U COTJIACOBAHUS MO3UINI (00CYXIeHHs, OOMEH
MHEHUSIMH, «MO3TOBbIE INTYPMbI», KOOPIWHAIMS COBMECTHBIX JCHCTBHIA,
onpeesieHue KPUTEPUEB MO OI[EHKE KaueCTBa BHIMOJIHEHHOW pabOThl U APYTHE);

VY oOyuaromerocss OynyT copMUpOBaHBI ClEIYIOLUIME YHUBEpPCAJIbHBIC
PETYISTUBHBIE TCUCTBUS:

- YMEHHE  CaMOCTOSATEIBHO  ONpENeNsITh  IeMu  JACSTEIBHOCTH,
IJIAHUPOBATh,  OCYIIECTBIATH, KOHTPOJHMPOBATH W TMPU  HEOOXOIMMOCTH
KOPPEKTHUPOBATh CBOKO JICSTEIBHOCTh, BBIOMpaTh Haubonee dS(PdeKTuBHBIC
CrocoObl pelieHusi y4eOHbIX U T[O3HABATENbHBIX 3a7a4, CaMOCTOSITEIBHO
COCTaBJISTh WJIM KOPPEKTUPOBATh NPEIJOKEHHBIA alrOpUTM JEUCTBUI mpu
BBITIOJIHCHUH 33IaHUM ¢ yYE€TOM TIOJYYCHHS] HOBBIX 3HAHUHW 00 W3ydaeMbIX

00BEKTaX — BCHICCTBAX M pPCAKIUAX, OLCHHBATHL COOTBCTCTBUC IIOJTYYCHHOI'O



pe3yJibTaTa 3asBJICHHOU LIEJIH;

— YMEHHE HMCHOJIb30BAaTh M AHAIM3UPOBATH KOHTEKCTHI, IPEMJIaracMble B
YCJIOBHHM 33/IaHUU.

IIpeameTHbIe pe3yJibTATHI OCBOCHUS MPOIPAMMBI 110 XUMHMH HA YPOBHE
OCHOBHOTI'0 00111ero 00pa3oBaHMs

B cocraBe mnpeAMETHBIX PE3YNBTATOB MO OCBOCHUIO 00S3aTEIHLHOTO
COJIep’KaHusl, YCTAHOBIIGHHOTO JaHHOW (enepanpHOl padouel mHporpaMMmoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAlONIMMHCS HAy4HbIE 3HAHUS, YMEHUS U CIOCOOBI
neicTBui, crneuuduyeckue A NPEAMETHON o0macth  «XUMHS», BHIBI
JEATEIBHOCTH MO  MOJYYEHUI0 HOBOIO 3HAaHMS, €ro HHTEpIPETalNH,
npeo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xonuy ooyuenusa ¢ 8 knacce y obGyuaromierocs Oyay chopmupoBaHbl
CIEeAYIOUIME IPEAMETHBIE PE3YIbTAThI IO XUMUMU:

— PackKpbIBaTb CMBICI OCHOBHBIX XMMHUYECKUX IOHSATHUH: aTOM, MOJIEKYJIA,
XUMHAYECKMH J3JEMEHT, IMPOCTOE BELIECTBO, CJOKHOE BEIIECTBO, CMEChH
(oIHOpOIHAsT W HEOJHOPOJHAs), BaJEHTHOCTb, OTHOCHUTENIbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI1 XUMHUYECKOTO AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00BbEM, OKCUT, KUCIIOTA,
OCHOBAHHE, COJb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCIEHHs, XUMHYECKas
peaxiusi, KiacCU(PHUKAIUS PEeaKIHii: peaklui COCIMHEHUS, PEaKIIUU Pa3IoKeHUs,
peaklMy 3aMeIleHUs, peakiuu OOMEHa, 5K30- U SHIAOTEPMUYECKHUE PpEaKIuH,
TEIJIOBOM 3(PQeKT peakiuu, sApO aToma, SJIEKTPOHHBIM CJIOM aToma, aToMHas
opOuTanb, paguyc aroMa, XUMHUYECKas CBS3b, IMOJSpPHAs U HENoJspHas
KOBAJICHTHAs CBS3b, MOHHAS CBSI3b, NOH, KATUOH, AaHUOH, PacTBOP, MaccoBas J0JIA
BEIIECTBA (IPOLIEHTHAS! KOHUEHTPALMS) B paCTBOPE;

— WUIIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHWYECKUX IIOHATHUH U
MPUMEHSThH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX MPEBPALICHUM;

— HCHOJb30BaTh XUMHUYECKYIO CHUMBOJMKY [IJIl COCTaBlieHUd (Hopmys
BEILIECTB U YPABHEHUI XMMHUUYECKUX PEAKIIUM;

—  ONpEeIeNsITh BAJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSAX,

CTCIICHb OKHMCIICHHA JJICMCHTOB B 6I/IHapHBIX COCAMHCHUAX, HPUHAIICKHOCTD



BEIIECTB K OIMpeAeNEHHOMY KJIacCy COCIUHEHH 1Mo GopMyiaM, BUA XUMUYECKON
CBsI3M (KOBAJICHTHAs ¥ NOHHAsI) B HEOPTAaHUYECKUX COCIMHEHUSAX

— packpeiBath cMbich  [lepuoamueckoro 3akona J[.M. Menneneesa:
JEMOHCTPUPOBaTh  MOHMMAaHWE  IEPUOJMYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKUX JJIEMEHTOB OT MX IOJIOXKEHHs B lleproamyeckoil cucreme, 3aKOHOB
COXpAHEHUsI MacChl BEIIECTB, IIOCTOSHCTBA COCTaBa, AaTOMHO-MOJEKYJISIPHOIO
yueHus, 3aKOHa ABOrajJpo, OMUCHIBATh M XapaKTepU30BaTh TaOIMYHYIO (opmy
[leproauyeckor CHUCTEMBI XUMHUYECKUX JIEMEHTOB: PA3jMyaTh NOHATHS «IJIABHAS
nonarpynna (A-rpynmna)» u «modounas noarpymnmna (b-rpymma)», Manbie U 0oJbIIHe
NEpUOAbl, COOTHOCUTh OO0O3HAUEHUs, KOTOpbIE MMEKTCI B  Tabnuue
«Ileppoguueckas cucrema xumuueckux dneMeHToB [[.M. MenneneeBa» ¢
YUCJIOBBIMU  XapAKTEPUCTUKAMHU CTPOCHHUS aTOMOB XHMMHMYECKUX DJIEMEHTOB
(cocTtaB W 3apsan sAapa, oOIIee YUCIO AIIEKTPOHOB M pacIlpenesieHHe HX IO
AIIEKTPOHHBIM CJOSIM);

—  KJIaccu(UUIUPOBATH XUMUUECKHE 3JIEMEHTHI, HEOPTraHUYECKHE BEIECTBA,
XUMHUYECKUE PEAKIUHU (110 YUCIIy U COCTaBY YYaCTBYIOIIMX B PEAKIIMK BELIECTB, 110
TerioBoMy b PekTy);

—  XapakTepu3oBaTh (OMUCHIBaTh) OOIIME XUMUYECKHE CBOWCTBA BEIIECTB
pPa3IMYHBIX KJIACCOB, MOXATBEPKJAAas ONMCAaHUE TPUMEPAMU MOJEKYIAPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

— TMPOTHO3MPOBATH CBOMCTBAa BEIIECTB B  3aBUCHUMOCTH OT HX
KAaueCTBEHHOI'0 COCTaBa, BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX IPEBPALLECHUN B
Pa3INYHBIX YCIOBUSAX;

— BBIYUCJATH OTHOCHUTEIBHYIO MOJEKYJISAPHYIO M MOJSPHYIO MaccChl
BEIIECTB, MACCOBYIO JOJII0 XHMHYECKOTO 3JIeMEHTa Mo (GopMylie COEAUHEHU,
MAacCOBYIO JOJII0 BEIIECTBA B PACTBOPE, NMPOBOAWUTH PACUETHI IO YPABHEHMIO
XUMHUYECKON pEeaKHu;

— TMPUMEHATb OCHOBHBIE OIEpAllMd MBICIUTEIBHON JEATEIBHOCTH —
aHaJlu3 U CUHTE3, CpaBHEHHUE, 0000IEHHE, CHUCTEMAaTU3aluI0, KIacCU(PHUKAIUIO,
BBISIBJICHUE NIPUYUHHO-CIICICTBEHHBIX CBSI3€U — Il U3YUYEHHUsI CBOMCTB BEILECTB U

XUMHUYCCKHX peaKuHﬁ, CCTCCTBCHHO-HAY4YHbBIC MCTOJbI IMO3HAHUA — H36JHOI[€HI/IC,



WU3MEpPEHUE, MOJEIIMPOBAHUE, SKCIIEPUMEHT (PEAIbHBIN U MBICIICHHBIN);

— ciemoBaTh  IPAaBWIAM  IIOJI30BAHUS  XMMHMYECKOM  IOCyAOU M
71a00paTOpHBIM 00OPYIOBaHUEM, a TaKXKe MpaBUiIaM OOpaIleHUs ¢ BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIUSMU MO BBITOJHEHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OTBITOB MO MOJYYEHUIO M COOMpPAHUIO Ta3000pa3HBIX BEIIECTB (BOAOpOJA U
KMCJIOpPOJia), TMPUTOTOBJIICHUIO PAcCTBOPOB C OMNPEACIEHHOW MacCOBOM J0Jiel
PacTBOPEHHOIO BEUIECTBA, INIAHUPOBATH U IIPOBOJIUTH XUMHUYECKHUE SKCIIEPUMEHTHI
II0 PACIIO3HABAHMIO PACTBOPOB IIEJIOYEH M KHUCIOT C IOMOIIBI0 MHIUKATOPOB
(maxkmyc, peHondTanenH, METUIIOPAHXK U APyTHE).

K xonuy ooyuenusa 6 9 knacce y obGyuaromierocs O0yay chopmupoBaHbl
CIEAYIOUIME MPEAMETHBIE PE3YIBTAThI IO XUMUHU:

— packpbIBaTb CMBICJI OCHOBHBIX XHUMHUYECKUX IOHATUA: XUMUYECKUUN
DJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, AHHWOH, IPOCTOE BEIIECTBO, CJIOKHOE
BEILIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPHULATEIBHOCTh, CTENEHb  OKHUCICHUS,
XUMHYECKash peakiusi, XUMUYecKas CBs3b, TEIUIOBOW 3((EKT peakiuu, MOJb,
MOJISIpPHBI 00BEM, PacTBOP, AJIEKTPOJIUTHI, HEAIEKTPOIUTHI, AIEKTPOIUTHUECKAS
JUCCOIIMAIMS, peaKIIMM MIOHHOTO OOMEHA, KaTalu3aTop, XUMHUYECKOE paBHOBECHE,
oOpaTuMble W HeoOpaTHMbIE pPEAKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKkuy, OKHUCIMUTENb, BOCCTAHOBUTEIb, OKHUCIEHHE W  BOCCTAHOBIICHHUE,
amjoTponus, amMQpoTepHOCTh, XHWMHUYECKash CBS3b (KOBaJECHTHAas, HMOHHA,
METAJUIMYECKas), KPUCTAJUIMYECKAsl pEIIETKa, KOPPO3Us METaIoOB, CIUIABHI,
CKOpPOCTh XMMHUYECKOW pEaKUHH, MPEeAeNbHO aomyctumas kKoHueHtpauus [IIK
BEILIECTBA;

— WUIIOCTPUPOBATH B3aWMOCBA3b OCHOBHBIX XUMHYECKHX TOHSATHM U
MIPUMEHATH T MOHITUSA MPHU OMMCAHUU BEIIECTB U UX MPEBPALLCHUN;

— HCIIOJIb30BaTh XMMMYECKYK0 CHMBOJHMKY JJIi COCTaBiIeHHUS (opmyd
BEILIECTB M YPABHEHUI XMMHUYECKUX PEAKIIUM;

— ONPENEINIATh BAJICHTHOCTh U CTENEHb OKUCIECHUS] XUMUYECKUX 3JIEMEHTOB
B COCQUHEHMSIX  PaA3JIMYHOrO  COCTaBa, IPHUHAMICKHOCTh  BEIIECTB K
onpeAenéHHOMY KIIAacCy COCAMHEHUN Mo QopMmyiiaM, BUI XUMHUYECKOW CBSI3U

(KOBaJ'IeHTHaH, HOHHaAa, MeTaJIJII/I‘-IeCKaﬂ) B HCOPIraHUYCCKUX COCAMHCHUAX, 3apsA/]



MOHA MO0 XUMHUYECKoW (opmyne, XapakTep cpeAbl B BOJHBIX pacTBOpax
HEOPraHUYECKUX COEAWHEHUN, THUIl KPUCTAUIMYECKOW PEMETKU KOHKPETHOIO
BEILIECTBA;

— packpsiBath cMmbIca Ilepuognueckoro 3akoHa J[.M. MenneneeBa wu
JEMOHCTPUPOBATh €r0 MOHMMAHHUE: OIMUCHIBATh U XapaKTepPU30BATh TAOIMUYHYIO
dbopmy Ilepuoguyeckoil cucTeMbl XMMUYECKHX 3JIEMEHTOB: Pa3ivyaTh MOHSITHS
«riaBHas noArpynna (A-rpyrma)» u «modounas noarpynna (b-rpynma)», mansie u
Ooniblllie TEpPHOJbl, COOTHOCHTH OO0O3HAU€HHUs, KOTOpPhIE HMEIOTCS B
NEPUOANYECKON TabNuIle, ¢ YUCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMUYECKUX D3JIEMEHTOB (COCTaB W 3apsl sApa, oOllee YHUCIO BJIEKTPOHOB U
pacrpeielieHde UX 10 3JIEKTPOHHBIM CII0SIM), OOBSICHATH 00IIME 3aKOHOMEPHOCTH
B UBMEHEHUH CBOWCTB AJIEMEHTOB U UX COEAUHEHUN B MPEAEIIaX MajbIX MEPHOJIOB
Y TJIaBHBIX MMOJATPYMIL ¢ YYETOM CTPOCHUS UX aTOMOB;

—  KJIaccu(UUIUPOBATH XUMUUECKHE 3JIEMEHTHI, HEOPTAaHUUYECKHE BEIECTBA,
XUMHYECKHE PEaKIUU (110 YUCITY U COCTaBY Y4aCTBYIOIIMX B PEAKIIMU BEILIECTB, 110
TerioBoMy 3(Q(eKxTy, M0 H3MEHEHUIO CTENEeHEH OKHUCICHUS XHUMHYECKUX
3JIEMEHTOB);

—  XapakTepu3oBaTh (OMHCHIBATH) OOIIME M CHEHUPHUUECKHE XUMHUYECKHE
CBOMCTBA MPOCTBIX M CJIOKHBIX BEIIECTB, MOJATBEPXKAAs OMUCAHHUE MPUMEPAMHU
MOJIEKYJISIPHBIX U1 HOHHBIX YPABHEHUN COOTBETCTBYIOIINX XUMUYECKUX PEAKLIUN;

— COCTaBIAAITb YPAaBHEHUS DBJIEKTPOIUTHYECKOW TUCCOLUMALMU KHCIIOT,
ieI04uei U cojiel, OJTHbIE U COKpalIEHHbIE YpaBHEHHUS peaKIuii HOHHOTO OOMEHa,
YPaBHEHUSI pEaKUUi, IMOJITBEPKIAIONIMX CYIIECTBOBAHUE TIE€HETHYECKON CBS3H
MEKly BEILECTBAMHU PA3JINYHBIX KIIACCOB;

— PacKphIBaThb CYIIHOCTb OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIHAMN
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKkiui;

— TPOTHO3UPOBAaTh CBOMCTBA BEUIECTB B 3aBUCHMOCTH OT UX CTPOCHHS,
BO3MO>KHOCTH MPOTEKAHUS XUMHUYECKUX MTPEBPALLICHUN B PA3JIUYHBIX YCIOBUSX;

— BBIYUCJATH OTHOCHUTEIIBHYK) MOJEKYJSIPHYIO M MOJSIPHYIO MAacChl
BEIIECTB, MACCOBYIO JOJIF0 XHMHYECKOTO 3JIeMEHTa Mo (GopMylie COEAUHEHU,

MacCOBYIO [JOJIIO BEIECTBA B PACTBOPE, IMPOBOAUTH PACUETHl [0 YPAaBHEHUIO



XAMHUYECKON PEAKIU;

— co0mojaTh  MpaBWia — TOJB30BAaHUS  XMMHYECKOW  TIOCYIOM U
7abopaTOpHBIM O0OpYJIOBaHMEM, a TAK)KE MpaBWjIa OOpAIICHUs C BEHIECTBAMU B
COOTBETCTBUM C HMHCTPYKIMSAMH IO BBINOJHEHUIO JIAOOPATOPHBIX XUMHUYECKHUX
OTNBITOB MO TIOJYYCHHI0O W COOMpPAaHHWIO Ta3000pa3HBIX BEIIECTB (aMMHaka H
YIJIEKUCIIOTO rasa);

— TpPOBOAWTH PEAKIUMHU, [OATBEPKIAIOIIME KAYECTBEHHBIH  COCTaB
pPa3TUYHBIX BEMIECTB: PACIIO3HABATH OMBITHBIM MYTEM XJIOPUAOPOMUI-, HOIU-,
KapOoHaTt-, pocdar-, CUIMKAT-, CyIb(paT-, THAPOKCUI-HOHBI, KATHOHBI aMMOHHUS U
MOHbl HW3YyYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJHBIX pPacTBOpax
HEOPraHUYECKHUX BEIIECTB;

— TMPUMEHSTH OCHOBHBIE OIEpPALMM MBICIUTEILHON JIEATEIbHOCTH —
aHaMM3 W CHUHTE3, CpaBHEHWE, O0O0OOIEHNEe, CHUCTEeMATH3aIUI0, BBISBICHUE
NPUYUHHO-CJICJACTBEHHBIX  CBSI3€M — JUIsl M3Y4YEHUS CBOICTB BEIIECTB U
XUMUYECKUX PEaKINii, eCTEeCTBEHHO-HAYYHbIE METOJbI TTO3HAHUS — HAOIOACHHUE,

U3MEpEeHUEe, MOACIUPOBAHUE, IKCIIEPUMEHT (peabHbII U MBICJICHHBIH).



TEMATHYECKOE IINTAHUPOBAHUE

8 KVIACC

KoandyecTBO 4acos

KoHTpo IIpaxkTu uexkTponHble (HudppoBbIE
Ne /i HaumeHnoBaHue pa3/iesioB M TeM MPOrpaMMbl p p P (mucpp )
Bcero JbHBIE yeckne o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoThI
Pa3nen 1. [lepBoHayanbHble XUMUYECKHEe TIOHATHS
11 XuMusi — BakHast 00J1aCTh €CTECTBO3ZHAHUSA U 4 ’ bubmuorexa [JOK
' MPAKTUYECKOU IESITEIbHOCTH YEJIOBEKA https://m.edsoo.ru/7f41837¢c
Bbu6nmuoreka [JOK
1.2 BemecTBa 1 XuMHU4eckue peakiiuu 15 1
H peakh hitps://m.edsoo.ru/7f41837¢
Hroro no paszneny 19

Pa3nen 2. BaxkHeiiume npeacTaBuTe M HEOPraHMYECKUX BellleCTB

2.1 Boznyx. Kucnopon. [Tonsarue 06 okcumgax 4 EES;;;?:;;BEE £41837¢

2.2 Bonopoa. [lonsitue o kucnorax u consiax 7 1 EESJE&?:;;?SE £41837¢

2.3 Bona. PactBopsr. [TonsiTre 06 ocHOBaHUSX 5 1 1 ngg;;f;;gﬁ% (41837

24 OCHOBHBIE KJIaCChl HEOPTAHUYECKUX COSTUHEHUN 14 1 1 EESS;&?:;;E::% £41837c
30

Hroro no pazneny

Pa3nen 3. [lepunoanueckuii 3axkon u [lepuoguyeckas cucrema xumuiyeckux 3j1eMeHToB /I. . MenneneeBa. CTpoeHne aToMOB.

Xumunueckas cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTE/IbHbIE pPe€aKIuu

3.1

Ilepuoanueckuii 3akoH u [leprnoanueckas cucrema
xuMudeckux 3yemenToB J. . Menaeneena.

7

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




CrpoeHue aToma
39 Xumundeckas cBs3b. OKHCIUTEILHO- 2 | bubmuorexa [JOK
’ BOCCTaHOBUTENBHBIE PEAKLINU https://m.edsoo.ru/7f41837¢
bu6mmoreka [IOK
14 15
TOTO T pasaerty https://m.edsoo.ru/7f41837c
PesepBHOE Bpemst 4 bubmorexa [TOK
P p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 [TPOI' PAMME 68 4 5
9 KJIACC
KoimnuecTBo yacos
Ne HaunmeHoBaHMe pa3jeioB U TeM DJIeKTpOHHbIe (LM (pPpOBbIE)
Kontpoasn IIpakTHYeck
n/n NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
ble padoThI e padoThbl
Pa3nen 1. BemecTBO U XUMHYeCKHE PeaKIIUU
L1 [ToBTOpEeHUE U yroyOneHne 3HAHUIA 5 bubnuoreka [JOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 5 bubmmoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEKTPONIUTHYECKAs! JUCCOLIHALIHSI. 1 | bubmmoreka [JOK
' XHUMHYECKUE PEAKLIUH B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 15
Pa3nen 2. HemeTa/uibl M UX cOeIMHEHUS
21 OO6m1ast XapakKTepruCTHKa XUMHUECKUX 9 | bubnuoreka [JOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636




OO01mas XxapakTepuCTHKa XUMUIECKUX
2.2 snemMeHToB VIA-rpynmel. Cepa u eé 9 Bubmorexa LIOK
‘ PYIIEL L-€p https://m.edsoo.ru/7f41a636
COEIUHEHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
2.3 aneMeHToB VA-rpymisl. A30T, pochop u 10 bubmorexa [IOK
' PYTUTRL: ’ p https://m.edsoo.ru/7f41a636
HUX COEIUHEHUS
OO0mmas XxapakTepuCTHKa XUMHUISCKUX
2.4 snemedToB [VA-rpyamsl. Yriepon u 9 bubnorexa LIOK
' . Py ’ pos https://m.edsoo.ru/7f41a636
KPEMHHU U UX COCITUHCHUS

Hroro no pazneny

37

Pa3zgen 3. MeTaJIbl M X COCIUHEHU S

but6mmoreka [IOK
1 7| 2
3 Obume CroHCTBa MeTaNIoR https://m.edsoo.ru/7f41a636
bu6mmoreka [IOK
2 B 7| 12 1
3 aXHEHIIe MeTalIbl M UX COCIUHCHUS hitps://m.edsoo.ru/7f41a636

Hroro no pazneny

14

Pa3nen 4. Xumus u okpy:kapmiasi cpeaa

41 BemiecTBa 1 maTepuansl B KU3HU 3 but6mmoreka [IOK
’ yeoBeKa https://m.edsoo.ru/7f41a636
Uroro no pasneny
PesepBHOE BpeMs 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68 4
ITPOI'PAMME




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE
8 KUIIACC

KoanuecTBo 4acoB

Ne JIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka KoutpoJiabn IIpakTuyeck
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
bIe padoThI He padboThl
[Ipenmer xumuun. Posb XuMuu B KU3HU
1 yenoBeka. [ [oHsITHSI 0 MeTOo1aX MO3HaHUS 1 bubmorexa OK
' A https:/m.edsoo.ru/ff0d210c
B XUMHUH
but6mmoreka [IOK
2 Tena u BeliecTna 1
o https://m.edsoo.ru/ff0d227e
3 du3nYECKUEe U XUMUYECKUE MIPEBPAIIEHHS | Brbmorexa [IOK
BEIICCTR https://m.edsoo.ru/ff0d227¢e
4 I[Mpaxtuyeckas padora Nel "®usuueckue | brbmiorexa LIOK
T —— https://m.edsoo.ru/ff0d227¢
[lepuoauueckasi cucteMa XUMHYECKUX but6mmoreka [IOK
5 snemenToB .. Menaeneena. | https://m.edsoo.ru/ff0d227e
XUMUYECKUH 3JIEMEHT - ONPEAEICHHbBIN
BHJI aTOMa.
6 XUMHUYECKHUE FJIEMEHTBI. 3HAKU | bubmnoreka [{OK
(CHMBOJIBI) XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
7 [IpocThie U C0XKHBIE BEIIECTBA, UX | Bubmuotexa [JOK
oOpa3oBaHme https://m.edsoo.ru/ff0d2a6c
[IpocThie U CIIOXKHBIC BEIIECTBA UX
but6mmoreka [IOK
8 oOpa3oBaHue. ATOMHO-MOJICKYJISIPHOE 1

yuenue. M. B. JIoMOHOCOB — y4€HBIN-

https://m.edsoo.ru/ff0d2d50




OHIMKJIONCAUCT.

3aKO0H MOCTOSTHCTBA COCTaBa BEIIIECTB.

but6mmoreka [IOK

9 Xumudeckas popmyna. BareHTHOCTD
popmy https://m.edsoo.ru/ff0d2eae
ATOMOB XMMHYECKHUX JIEMECHTOB
10 BanentHoctb. CocTaBiieHME XUMUYECKUX bubmuoreka [IOK
¢dbopMyI1 IO BaJIEHTHOCTH. https://m.edsoo.ru/ff0d37fa
11 OtHocUTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTHOcHTENbHAsA MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10711 XMMUYECKOTO 3JIEMEHTA B bubnuoteka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c
13 3aKOH COXpaHEHUsI MacChl BEUIECTB. bubmmorexa [JOK
XUMUYECKUE YpaBHEHUS https://m.edsoo.ru/ff0d3b88
Knaccudukamnus XuMH4ecKuX peakiui
14 (coe I/IH(EHI/ISI a3J105KEHUS 3a1\I/:e CHUS bubmorexa HOK
A P > SAMETIEHHL, https://m.edsoo.ru/ff0d334
obMeHa)
15 KonunuecTtBo BemectBa. Mosb. MossipHast bu6nuoreka [IOK
macca https://m.edsoo.ru/ff0d5230
16 Pemenue 3a1ad Ha BEIYHCIICHHE
MOJISIPHOM MacChl M KOJIMYECTBA BEIIECTBA
BrIruncieHus: KOJIU4ecTBa, MacChl
17 BEIIECTBA [0 YPABHECHUSM XUMHYSCKHX bubmorexa HOK
N o P https://m.edsoo.ru/ff0d5708
peakiui
13 Yucteie BemecTBa 1 cMecH. CriocoObl bubnuoteka [JOK
pas3zaeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTuueckas padorta Ne 2 «Pa3nenenue
19 cMecei (Ha IpuMepe OYUCTKH bubmorexa HOK
HIpUMED hitps://m.edsoo.ru/ff0d28¢8
MIOBapEHHOM COJIN)»
20 Bo3nyx — cMech razos. CocTtaB Bo3ayxa. but6mmoreka [IOK




Kucnopon — aneMeHT u npocroe
BenlecTBo. O30H

https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

21 KHUCJI0poJa (peakiuu OKUCICHUS bubmorexa OK
POAa peaich ’ https:/m.edsoo.ru/ff0d46 14
ropenue). [lonstue 06 okcumax
Crioco0bI moTydeH s KHCIopoa B
22 71a00paTOPUH U TPOMBIIIIICHHOCTH bubmorexa OK
PaTOPHIT I TP ‘ https://m.edsoo.ru/ff0d497a
IIpuMeHenue kucnopona
TennoBoii 3pPpexkT XUMUIECKON peaKInu,

3 MOHATUE O TEPMOXHUMHUYECKOM bubmmoreka [JOK
YPaBHEHUH, 3K30- U IHIAOTEPMUUYECKUX https://m.edsoo.ru/ff0d4790
peaKIusIx
TorumBo (HeTh, Yroiib ¥ METaH).

24 3ar SISHGIEI/qu];OS . a, CTIOCOOBI iro bubmorexa [IOK

p AYXa, https://m.edsoo.ru/ff0d4c4a
IPEIOTBPALICHHS
[IpakTuueckas padora Ne 3 o reme
25 «[Tony4uenne u cobupanue KHCIOpoaa bubmorexa [IOK
i N p poaa, https://m.edsoo.ru/ff0d4ae2
U3yYEHHE €r0 CBOHCTB»

26 Boxopon — aseMeHT u mpocToe bubnuorexa [IOK
BelecTso. Haxoxaenue B mpupoje https://m.edsoo.ru/ff0d4dd0

7 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuoreka [{OK
Bojiopoa. [I[pumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0

)3 Crioco0bI MoTy4eHus BOAOPOia B bubmmoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padora Ne 4 o reme

29 «[Tony4uenne u cobupanme BoAOpoOIa Bubmmorexa [IOK

i onp AOPOAE, https://m.edsoo.ru/ff0d4f42
U3YYEHHUE €T0 CBOWCTB»
30 Momnspasiii 006EM ra3oB. 3aKOH bubnuoteka [JOK




ABoraapo

https://m.edsoo.ru/ff0d542e

Brruncaenust 00n€ma, KondyecTBa

31 BEIIIECTBA ra3a 1o ero N3BeCTHOM bubmorexa HOK
o MY https://m.edso0.ru/ff0d55a0
KOJII/I‘IGCTBy BEIICCTBA UJIN 061,eMy
Brrunciaenust 00,EMOB ra30B MO
32 aBHEHUIO peaKIIMi Ha OCHOBE 3aKOHa bubmmorexa IOK
ypas peaKItn 1 https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIEHHUI ra30B
13 DuU3NYECKUE U XUMUYECKHE CBOMCTBA bubmuoreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
Boz[a KaK paCTBOPUTCIIb. HaCBIH_IeHHBIe nu
34 HEHAaChI epHHLIe paCTBO bI. MaccoBas bubmiorexa HOK
= PacTBOpBL. https://m.eds00.ru/ff0d5b40
JIOJIsl BEIIECTBA B PACTBOPE
3 Pemenne 3aau Ha MacCoOBYIO JI0JTIO brbmotexa LIOK
PACTBOPEHHOTO BEIIECTBA https://m.edsoo.ru/ff0d5b40
16 Pemmenue 3a1a4 Ha MAaCCOBYIO 10O Bubmmoreka IOK
PACTBOPEHHOTO BEIIECTBA https://m.edsoo.ru/ff0d5b40
[IpakTrueckas padota Ne 5 o Teme
37 «[IpuroroBneHnre pacTBOPOB ¢ bubmmoreka [JOK
onpeaeséHHON MacCOBOM 10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
18 Oxkcupel: cocTaB, KacCUUKAIINS, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
bub6munoreka LIOK
39 CocTtaB OCHOBaHHH.
TaB OCHOBARHH htps://m.edsoo.ru/ff0d59e2
40 OcHoBaHWusI: cOCTaB, Ki1accudukaus, bubmmoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d67ca
41 [TonydyeHnne u XuMHYECKHE CBOMCTBA bubnuotexa [JOK




OCHOBaHMI https://m.edsoo.ru/ff0d67ca
[TonydyeHnne u XuMHYECKHE CBOMCTBA
42 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
43 Kucnotsr: cocras, kinaccuduxaus, bubmmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
44 [lonydyeHnne u XuMHUYECKHE CBONWCTBA Bubmuotexa [JOK
KHUCIIOT. https://m.edsoo.ru/ffO0dfee2
45 Conu (cpemHue): HOMEHKIIATypa, CIOCOObI bu6nuoreka [JOK
MIOJIY4ECHUS, XMMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474
46 Nunukaropel. HeliTpanbsHas, menovHas,
KHUCJIOTHAs Cpefa.
47 I'eneTnyeckas cBsI3b MEKIy KilacCaMu bubmmoreka [JOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
43 I'enernueckas CBsA3b MEXKIY KiIaCCaMU bu6nuoreka [IOK
HEOPraHUYECKUX COCIMHEHUN https://m.edsoo.ru/00ad9a50
[TpakTuueckas padota Ne 6. Pemenue
49 AKCIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnuoreka [JOK
«OCHOBHBIE KJIACChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN»
but6mmoreka [IOK
50 O0600611eHre U crucTeMaTu3alus 3HaHU!
- i https://m.edsoo.ru/00ad9cb2
Kontponbnas padota Nel o teme
51 "BaxHeiime mpeacTaBUuTeIn bubmmorexa LOK
P R https://m.edsoo.ru/00ad9¢1a
HEOPraHMYECKUX BEIIECTB
[TepBbie MOMBITKH KIIACCUPUKALIAN
bubmunoreka LIOK
52 XUMUYECKHX A1eMeHTOB. [loHATHE O

Ipynmnax CXOJHbIX 3JICMCHTOB

https://m.edsoo.ru/00ad9ffa




Ilepuonnueckuii 3axoH u Ilepuoguueckas

bubmunoreka LIOK

53 . H.
CcHCTeMa XMMHUYECKHUX AJIEMEHTOB /] hitps//m.cdsoo.ru/00adas2e
Menneneena
54 Ilepuoapl, rpynnbl, MOATPYIIILI Bubmorexa OK
PHOZDL, TPy - OAPY https://m.edsoo.ru/00ada52c
55 Crpoenue atomoB. CocTaB aTOMHBIX SIEP. bubmmoreka [JOK
N30TomEI https://m.edsoo.ru/00ada342
CtpoeHue IeKTPOHHBIX 000JI0UEK
56 aTOMOB 371eMeHTOB Ileproguyeckoii bubmmorexa IOK
pHoA https://m.edsoo.ru/00ada6bc
cucremsl [. 1. Menaeneesa
XapaKTepruCcTUKa XUMHUYECKOTO 2JIEMEHTA
57 10 €r0 MOoJIoKeHUIO B [leprognueckoii bubmmorexa IOK
PHOA https://m.edsoo.ru/00ada824
cucreme /I. 1. Menneneesa
3nauenue [leproanueckoro 3akoHa s
53 pa3BuTus Hayku u npaktuku. /1. . bubmmoreka [JOK
MenpeneeB — y4€HbIN, NEIArOT U https://m.edsoo.ru/00ada96e
rpaKIaHUH
DNEKTPOOTPULIATEIIBHOCTh ATOMOB Bubmuotexa [JOK
59
XUMHYECKHUX 3JIEMECHTOB https://m.edsoo.ru/00adaab8
bu6munoreka LIOK
60 Honna ecKas CBsI3
HIFA XHMHH o CBASH https://m.edsoo.ru/00adac34
61 KoBanentnas nossipHasi XuMudeckas bubmmoreka [JOK
CBA3b https://m.edsoo.ru/00adaab8
& KoBanenTHas HenmonsipHas XUMHUYECKast bu6nuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab9
but6mmoreka [IOK
63 CrerneHb OKUCIECHUS
https://m.edsoo.ru/00adae28
64 OKHUCIUTENIN U BOCCTAHOBUTEIIH but6mmoreka [IOK




https://m.edsoo.ru/00adb076

OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE

bubnunoreka LIOK

65 peaxkunu ! https://m.edsoo.ru/00adb076
O06o011eHre U cucTeMaTU3alus 3HAaHUN

66 no teme "l[lepuoanueckuii 3aKoH u | bubnuoreka [JOK
nepuoauyeckas Tadnuna. CTpoeHue https://m.edsoo.ru/00adb33c
atoma. XuMU4eckas CBs3b."
KonTtponbnas padora No 2

67 "Ileproanuecknii 3aK0H U NEPUOANYECKAS | bubnuorexa LIOK
tabnuna. CtpoeHue aroma. XuUMHUYECKast https://m.edsoo.ru/00ad9cb2
CBs3b."

68 Peseprubiit ypok. O6001IeHNE 1 | bubnuoreka [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00ad9cb2
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9 KUIACC

KoanuyecTBO 4acos

JIeKTPOHHBbIE HU(PPOBHIE

Ne ni/m Tema ypoka
P Bcero Kourpoann ' Ipakruiec o0pa3oBaTe/bHbIE PeCypChbl
ble padoThl  KHe padoThI
[ToBTOpEHEHE OCHOBHBIX BOITPOCOB 8
kiacca: "l[leproanueckuii 3aKoH u
PHOA but6mmoreka [IOK
1 [lepuoauueckasi cucteMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemeHTOB 1. . MeneneeBa B CBETE
CTPOEHHUS AaTOMOB. XMMHYECKasl CBA3b"
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTBA
2 XHMquCKix 3JIEMEHTOB TIEPBBIX TPEX 1 Bubmorexa LOK
PBRIX TP https://m.edsoo.ru/00adb6b6
MIEPHOJIOB
3 Knaccudukanus XuMHUECKUX peakluii Mo 1 bubmmoreka [JOK
pa3In4YHBIM IPU3HAKAM. https://m.edsoo.ru/00adb7e2
OKHUCIUTENbHO- BOCCTAHOBUTEIIbHBIC bubnuotexa [JOK
4 1
peaknuu https://m.edsoo.ru/00adbac6
5 CyIIHOCTh MPOoILIEcca ANEKTPOTUTHYECKOMN 1
JUCCOIUAIIIN
6 Jucconuanus KUCIOT, OCHOBAHUM U COJIEr 1 bubmunorexa LIOK
https://m.edsoo.ru/00adbcb0
7 Cna0ble ¥ CHITBHBIE DJICKTPOTUTHI 1 bubmuoteka [JOK
https://m.edsoo.ru/00adbe9a
3 Peakmiit nHoHHOTO OOMEHA M YCIIOBHUS UX 1 bu6nuoreka [JOK
MPOTEKaHUA. https://m.edsoo.ru/00adc28c
9 Peakiiuu noHHOTO OOMEHA U YCIIOBHSI X 1 bub6munoreka LIOK
MNPOTEKaHus. https://m.edsoo.ru/00adcade
10 XHUMHYECKHE CBOMCTBA KUCIOT, OCHOBAaHUM, 1 bubmunorexa LIOK
cousieit B ceete TO/l. ['maponus coneit https://m.edsoo.ru/00adcd68
11 CKOpOCTh XUMUYECKUX PEAKIIUN. 1 bu6nuoreka [JOK

HepBOHa‘IaJ'II)HI)Ie IIOHATHS O KaTaJIn3cC.

https://m.edsoo.ru/00add448




[IpakTuyeckas padora Nel M3yuenue

bubmunoreka LIOK

12 BJIUSIHUA YCIIOBUI MPOBEACHUSA XUMUYECKOM https-//m.edsoo.ru/00add5ds
pEeaKIMu Ha €€ CKOPOCTh

13 3akoH ABorazipo.O6paTumseie u bubmmoreka [JOK
HEoOpaTHMBbIE peaKINU https://m.edsoo.ru/00add8b2
[IpakTuyeckas padora Ne 2 Perenue

14 SKCHEPUMEHTAIBHBIX 337a4 I10 TEME: bubmmoreka [JOK
«CBoMcTBa colel, KMCIIOT, OCHOBAaHUH KakK https://m.edsoo.ru/00add9d4
JEKTPOIUTOB»

15 O000611IeHNE U CUCTEMATHU3AaIUs 3HAHUN 110 bubmunoreka LIOK
TeMe: «BelecTBo 1 XuMu4ecKas peakiys» https://m.edsoo.ru/00addd12
OO01mas XxapakTepuCTHKa HEMETAJJIOB TI0 UX

16 nosnoxenuto B [ICXD. 3akoHoOMepHOCTH bubmmoreka [JOK
W3MEHEHMS B IIEPUOJIaX U rpyImnax https://m.edsoo.ru/00addbfa
(U3UYECKUX CBOMCTB
Bogoponnbie coennHeHns HEMETAIIOB.

17 H3MeHeHre KUCI0THO-OCHOBHBIX CBOMCTB bubmnoreka [{OK
BOJIOPOJIHBIX COCMHEHHUI HEMETAIIJIOB B https://m.edsoo.ru/00addecO
Nepuoiax u rpymmnax
[Tonoxenue raoreros B [ICXD u

18 CTpoeHHe UX aToMOB. [lonydyeHue bubmaorexa LIOK

https://m.edsoo.ru/00addfe2
raJIOreHOB.
®usnyeckue 1 XUMHYECKUE CBOMCTBA
19 rajioreHoB. CpaBHUTEIbHAS bubmaorexa LIOK
https://m.edsoo.ru/00ade104
XapaKTepUCTHKA TaJIOTEHOB

20 Xiop. CBOMCTBA U MPUMEHEHHE XJIOpa bubnuoteka [JOK

https://m.edsoo.ru/00ade348

71 XJI0pOBOJIOPOI: TIOTY4YEHHUE U (PU3NIECKHE bu6bnuorexa [IOK
CBOICTBA https://m.edsoo.ru/00ade488

2 ConsiHast KUCIIOTa B €€ COJIHU but6mmoreka [IOK

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




23 [IpakTuueckas padora Ne2 [Tonyuenue Bubmuotexa [JOK
COJISTHOM KHMCJIOTHI U U3YYECHHE €€ CBOWCTB https://m.edsoo.ru/00ade64a
24 [Tonoxxenue kucnopona u cepsl B [ICXI, bubnuoreka [JOK
CTPOEHHUE UX ATOMOB. AJIJTIOTPOIIHS CEPHI. https://m.edsoo.ru/00ade802
25 CBolicTBa M1 TPUMEHEHUE CEPBI bubnuoteka [JOK
https://m.edsoo.ru/00adea28
26 CepoBogopon. Cynbdumbt bubmmoreka [JOK
https://m.edsoo.ru/00adec8a
Oxcup ceprl IV. CepHucras kucinora u ee Bubmuotexa [JOK
27
con https://m.edsoo.ru/00adec8a
28 Oxkcup cepol VI. CepHast KUCI0Ta U €€ COJIU bubmmoreka [JOK
https://m.edsoo.ru/00adeeab
29 OKucIuTeNbHBIC CBOMCTBA bubnuotexa [JOK
KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI https://m.edsoo.ru/00adf004
XUMHYECKUE peakllui, JIexKallle B OCHOBE
0
jo | e tocas oryes B morea 10K
P ‘ . https://m.edsoo.ru/00adf180
3arps3HEHUE OKPYXKAIOIIEH Cpebl
COETUHEHUSIMU CEPBI.
31 Brruucnenue MaccoBoil JJOIM BBIXO1a bubnuoteka [JOK
NPOAYKTA PEAKIIUUA https://m.edsoo.ru/00adf306
I[pa eckas padora Ne 4 Pemienne
32 C-)KIZ:HI;TP;IMGETZHI;HH; 3asa4 nouielzfé bubmmorexa LIOK
p s https://m.edsoo.ru/00adf518
«Kucnopon u cepa»
ITono>xenue azora ocdopa B IICXD,
33 CT J:)eﬁnle{ilx aT(;[M(fL(l)A3?T'pCB]:)I>'ICTBa u bubmmorexa LIOK
P ) ’ https://m.edsoo.ru/00adf68a
IpUMEHEHUE
34 Ammuak. @U3nYeCKre U XUMHUYECKUE bubmuoreka [IOK
cBoiicTBa. [Ipon3BoACTBO aMMHuaka https://m.edsoo.ru/00adfc20
35 [IpakTuueckas padora Ne5 [Tonyuenue Bubmuotexa [JOK

aMMHraKa 1 U3y4C€HHE €ro CBOICTB

https://m.edsoo.ru/00adfd9c




36 Conu aMMOHUS. bubmuoreka [IOK
https://m.edsoo.ru/00adfebe
37 A3sotnas kucnora. Ctpoenue. CBoiicTBa. bubmmoreka [JOK
[IpumeHeHue. https://m.edsoo.ru/00ae006¢
38 OKucauTeNbHBIC CBOMCTBA a30THOM bubmuoreka [IOK
KUCIIOTHI. https://m.edsoo.ru/00ae027e
Conu a30THOM KUCHAOTHI. A30THBIE
3 yaoBpenm. Sarpsmeine npupoo BuGmiorexa LIOK
YAOOP - 24rp PHPOA https://m.edsoo.ru/00ae054e
Cpeibl MUHEPAITbHBIMH YI00PEHUSIMH
40 ®docdop u ero coeAuHEHUS. ATITOTPOITUS bubnuorexa LIOK
docdopa. CroiictBa dhochopa https://m.edsoo.ru/00ae080a
A1 Oxkcun dochopa (V). @ocdopHas kuciora bubmmoreka [JOK
U €€ COJIU. https://m.edsoo.ru/00ae0bf2
| mockopme yiotpams Speen B LOK
PHPOZ pen p https://m.edsoo.ru/00ae0e18
yI10OpeHUsIMHU
5 | Bommemme ot e Bt LOK
p ’ p https://m.edsoo.ru/00ae103e
MoudUKaIK yraepoaa
A4 XUMHUECKUE CBOMCTBA yriepoia. bubmmoreka [JOK
Ancopouust https://m.edsoo.ru/00ael 156
45 VYrapHblii ra3: CBOMCTBA U bubnuoreka [JOK
(bU3HOTOTHYECKOE IEHCTBHE https://m.edsoo.ru/00ae1156
Yraekucnsiii ra3. YroJjibHas ¥ KUCJIOTA U €€ bubmuoreka [IOK
46
conu. KpyroBopor yriepona B npupose. https://m.edsoo.ru/00ae1278
g | e o B 10K
.,H yrIepon i https://m.edsoo.ru/00ae14b2
cBoiicTB. Pacrio3HaBanue kapOOHATOB
[TepBoHauanbHBIE MOHATHS 00 BuGmorexa LIOK
48 OPraHMYEeCKHUX BEIIECTBAX KaK O

COEIMHEHUSX YIIepoaa

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




ITouarue o 6MOITOTHYECKN BaXKHBIX

49 BEI[ECTBAX: KUpaX, OeIKax, YIIIBOJLOB X Bubmiorexa LIOK
m ’ pax, » YIIBOA https://m.edsoo.ru/00ael5e8
pOJIb B )KM3HU YeJIOBEKa.

50 Kpemnmnii u ero coenqunenus. CTekio, bubmmoreka [JOK
LIEMEHT. https://m.edsoo.ru/00ael5e8

51 O060011eHIEe U TTOBTOPEHUE TI0 TEME
«HeMeTamiel 1 UX COeTUHEHUS»

Kontponbnast pabora Ne 1 «<Hemeramnsl u bubmmoreka [JOK

52
UX COCIUHCHUSI» https://m.edsoo.ru/00aec1886
ITonoxenue merannos B IICXD.

bubmunoreka LIOK
53 Metammmueckast cBsI3b. Ou3nUecKue
o https://m.edsoo.ru/00aeclae8
CBOMCTBa METAJJIOB.
XHUMHUYECKHE CBOMCTBA METAJIOB. Ps
54 aKTUBHOCTH METAIIOB g Bubmiorexa LIOK
. . https://m.edsoo.ru/00aelc64
(3NMEKTPOXUMUYECKUN PSi HAIPSKEHUI ).
eJIouHbIe MeTaJUIbl. Haxoxaenue B
55 ilun one. duznueckue u ngﬁqecm/Ie Bubmorexa OK
P P ) https://m.edsoo.ru/00aelc64
CBOMCTBa
OKcuabl ¥ TUAPOKCHUIBI MIETOYHBIX
56 MeTaJIHJIOB 11 HlfMeHeII{IHeHIjlenquHx Bubmnorexa HOK
P https://m.edsoo.ru/00ae1d86
METAJLIOB
Ilemouo-3eMeNnbHBIC METAJLIBI.

57 Haxoxnenue B npupoae. Kanbuuii u ero bu6nuoreka [JOK
coennueHud. JKeckocTs BOIBI U CIIOCOOEI €€ https://m.edsoo.ru/00ae35e6
YCTpaHEHHSI.

53 Amomunuii. Haxoxaenue B mpupoze. bu6nuoreka [JOK
CBoHCTBa aTIOMUHHA. https://m.edsoo.ru/00ae3de8

59 AMQOTEpHOCTH OKCHIBI U TUAPOKCHIA bu6nuoreka [IOK
AJTFOMUHMUS https://m.edsoo.ru/00ael1750

60 Kenezo. HaxoxaeHnue B mpupoze. bubmmoreka [JOK

CaoiicTBa xene3a

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




CoennaeHns xKeaesa

bub6munoreka LIOK

61 1 https://m.edsoo.ru/00ael1750
62 [TonsTHE O METAITYpPIUH. 1 bubnuoteka [JOK
https://m.edsoo.ru/00ae3de8
I1 7P
pakTuyeckas padora N eIICHUe BuGmoreka IIOK
63 AKCIEPUMEHTAIBHBIX 3a]1a4 110 TEME 1
https://m.edsoo.ru/00ae3f50
«Mertannsl. CoeTuHEHUSI METAIIOB»
64 O06o001IeHre U cuCTeMaTH3aIs 3HAaHUH 110 1 bubnuoteka [JOK
TeMe «MeTaIbl ¥ UX COETUHEHUI» https://m.edsoo.ru/00ae4270
65 KonTtponbnas padota No2 o teme 1 bu6muoreka [IOK
«MeTamibsl 1 UX COCIUHECHUI» https://m.edsoo.ru/00ae4270
66 BenectBa 1 maTepuainbl B IOBCEIHEBHOM 1 bubmunoreka LIOK
’KM3HH YEJIOBEKA https://m.edsoo.ru/00ae0d0a
67 XHUMHUYECKOE 3arpsA3HEHUE OKPYKAOUIEN 1 bu6nuoreka [IOK
cpenbl https://m.edsoo.ru/00adb33c
63 Ponp xvMuu B pelIeHnH SKOJIOTHYECKUX 1 bubmmoreka [JOK
poliieM https://m.edsoo.ru/00ad9cb2
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