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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10O XUMHM Ha YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMM K pe3yibTaTaM OCBOEHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Takke Ha OCHOBE (eAepanbHOl pabouei MporpaMMbl BOCITUTaAHUS
U ¢ Yy4y€TOM KOHIENIMK TpPernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHusamnusax Poccutickoit deneparuu.

[Iporpamma 1mo xumuu Oa€T TPEACTABICHHE O LENAX, OOIIEeH cTpareruu
oOyueHusl, BOCIUTAHUS M PA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s13aTeNbHOE MpeAMETHOE coJiepKaHue,
MpeAyCcMaTPUBAET PACIpPENECICHUE €ro Mo KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3ienaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSICT KOJIUYECTBEHHBIE H
Ka4E€CTBECHHbIEC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh HM3YYEHHS] XHUMHUU C YY4E€TOM MEKIPEIMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTMKM Y4€OHOTO  Mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYaroluMxcsi, OMNpPEAeNseT BO3MOXKHOCTA TMpeaMera s
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TakKKe TPEOOBaHUN K
pe3yibTaTamM 00y4YeHUsI XUMUU Ha YPOBHE IieJIel U3y4eHHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENILHON JEATEILHOCTH O00YyYaromerocs IO OCBOCHHIO
y4eOHOTO CO/ICpKaHMS.

3HaHUWE XHUMHUHU CJIYKUT OCHOBOM it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroiierocsi, ero MpeACTaBICHUM O MaTEPUATBLHOM EIUHCTBE MHUPA, BAXKHYIO
pOJib UTPAtOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
SHEPrUU U 00 DBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPhEBOH, SHEPreTHYECKOM,
MUIIEBOM M 9KOJIOTUYECKON O€30MacCHOCTH, MPOOIIEM 3/[paBOOXPaHEHUS.

N3ydyeHnne xumuu:

CIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMupOBaHUs KYJIbTYPhI JIMYHOCTH, €€ 0011el U (PYHKIIMOHATILHON I'PaMOTHOCTH;

BHOCUT BKJIaJ] B ()OPMUPOBAHUE MBINJICHUS W TBOPYECKUX CIOCOOHOCTEM
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOW  JesATEeNbHOCTH,
OKCIIEPUMEHTATILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOMMMBIX KakKk B
MOBCETHEBHOM JXKM3HU, TaK U B TPO(PECCHOHATILHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEeMU(UKONW HAYYHOTO MBINIJICHUS, 3aKJIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIIa HA €JUHCTBO MPUPOIBI U YEIIOBEKA, SBIISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU IPaMOTHOCTH 00YUaIOIINXCS;



CIIOCOOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-
Hay4YHbIM 3HAHUSM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B DKOJIOTMYECKOE
oOpa3oBaHHEe 00yYarOITUXCSI.

JlanHble HampaBlieHHs B OOyYEHMHM XMMUU OOECHEUMBAIOTCSA CIEIM(PUKON
collepKaHUsl ~ y4eOHOro  MpeAaMeTa, KOTOpbI  SBIAETCA  MEAArOrMYeCcKH
aJanTUPOBAHHBIM OTpa)KeHHWEM 0a30BOM HAYKH XHMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUH XUMHUHU, OCHOB
HEOPTaHUYECKOM XHMHU H HEKOTOPBIX OTIEIBHBIX 3HAYMMBIX MOHSITUI
OpTraHUYECKON XHUMUHU.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOT0 Ioaxoja K e€ mzydeHnro. ColepixaHue CKIIAIbIBACTCS U3 CUCTEMBI
MOHSATUM O XUMHUUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI MOHITUH O XUMUYECKON
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OPTraHU30BaHbl 1O MPHUHILMUITY
MOCJIEA0BATEIBLHOTO PA3BUTHS 3HAHUI HA OCHOBE TEOPETUYECKUX MPEICTABICHUMN
pPa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpelacTaBlieHUd 00 3IEKTPOJUTHYECKON JMCCOLMAlUMU BEUIECTB B
pacTBopax.

TeopeTnueckue 3HaHHUS PACCMATPUBAIOTCA HA OCHOBE OSMIUPUYECKU
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, Pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHSI K JIpyTrOMY, BBITIOJHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHUS ¥ BO3MOKHOCTEH MPAKTUYECKOTO IPUMEHEHHUS U MOTYUYCHUS N3y4aeMbIX
BEILIECTB.

OcBoeHue nmporpaMMbl IO XUMHUU  CIOCOOCTBYET  (OPMHPOBAHUIO
MIPEACTABIICHNUS] O XUMHYECKOM COCTABIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CUCTEMHOM IPUPO/Ibl, IEHHOCTHOTO OTHOIIEHUS K HAYYHOMY 3HAHUIO U METOJaM
MO3HAHUSI B Hayke. M3yueHWe XUMUU MNPOUCXOAUT C MPHUBJICUCHHEM 3HAHUU W3
paHee M3yYCHHBIX Y4eOHBIX mpeameToB: «Okpyxaromuii mupy», «buomorus. 5—7
KJIACCh» U «Pu3uka. 7 Kiacey.

[Ipy wu3yyeHUM XUMHUM TPOUCXOAUT (POPMHUpPOBAHHE 3HAHUM OCHOB
XUMHUYECKON HAyKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMSI, MPAKTHUYECKOU
JEATEIIbHOCTH YEJIOBEKA M KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYPBI. 3a/1a4a
y4e0HOTO TMpeaMeTa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUN —
BOKHEUITUX (PAKTOB, MOHITHI, 3aKOHOB M TEOPETUUECKUX MMOJIO0KEHUN, JOCTYITHBIX



00001IeHNIT MUPOBO33PEHUYECKOTO XapakTepa, SA3bIka HayKd, B TMPUOOLICHUH K
HAyYHBIM METOJIaM TMO3HAHUS TPU W3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GhOpMUPOBAHNY U PA3BUTHH ITO3HABATEIHHBIX YMCHHUI U UX IPUMEHEHHUH B Y4EOHO-
MO03HABATEILHON M y4eOHO-UCCIICIOBATEILCKOM JAESITEFHOCTA, OCBOCHUHU TPABHII
0e301macHOro o0paInieHus ¢ BEeCTBAMH B TOBCETHEBHOM )KU3HU.

[Tpu u3yyeHUM XMMHUU HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TaKUE 1IETTH, KaK:

— (¢GOopMHUPOBaHHE WHTEIUICKTyaJlbHO pa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CTIOCOOHO# aIanTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HampaBJCHHOCTh OOYy4YeHHMs] Ha CHCTEMaTHYeCKOoe MpUOOIIEHUE
oOyyarommxcs K CaMOCTOSITENIbHOM IO3HABAaTEJIbHON JESITENbHOCTH, HAyYHBIM
MeToJaM MO3HaHMs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XHMHU;

— o0ecredeHne yCaoBUid, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OIbITa Pa3HOOOpPA3HOM NEATEIbHOCTH, MO3HAHUS M CAaMOIIO3HAHUS, KIIFOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— (¢opmupoBanue o0meNd (YHKIMOHAIBHOM M  €CTECTBEHHO-HAy4YHOMH
TPaMOTHOCTH, B TOM 4YHCJIE YMEHHA OOBSICHATH W OLEHUBATH SIBICHUSA
OKpY’KaoIlero MHUpa, WCIOJB3ysl 3HAHWS U OIBIT, MOJyYEHHBIC MPH H3yYECHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIeM B TIOBCETHEBHOM KU3HU U TPYIOBOM
JeSITeJIbHOCTH;

— (QopmupoBanue y o0Oy4arommxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHHS LEHHOCTH XUMHYECKMX 3HaHUW i1 BBIPAOOTKH 3KOJOTUYECKU
1eJIecOo00pa3HOro TOBEAEHUS B OBITY MU TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYKAIOIIEH MPUPOIHON CpEebl;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEW K CaMOKOHTPOJIO U
CAMOBOCIIUTAaHMIO HAa OCHOBE YCBOEGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGWMIsl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OO1ee 9rciio 4acoB, OTBEACHHBIX JIJISl U3YYCHUS XUMUHW Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisier 136 dacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJlelno), B 9 kitacce — 68 yacoB (2 yaca B HEACIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHaYa/IbHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Ponp XMMHUM B KM3HH Y€JIOBEKA. XUMHUS B CUCTEME HayK.
Tena wm BemiecTtBa. du3nMyecKue CBOWCTBA BEMIECTB. ATrpEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeToax MO3HAaHUS B XUMHUU. UHCThIE BEHIECTBA MU CMECH.
CrniocoObl pa3ziesieHust CMeceil.

ATOMBI U MOJIEKYJIbI. XHWMHYECKHE 3JeMeHThl. CHMBOJIBI XUMHUYECKHX
aneMeHTOB. [IpocTbie U CloXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnyeckas popmyina. BaleHTHOCTh aTOMOB XMMHUYECKHX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIIpHas Macca. MaccoBas 0JIs1 XMMUYECKOTO JJIEMEHTa B COCIMHEHNUN.

KonunuectBo BemectBa. Moabs. MoissipHas Macca. B3anMOCBsI3b KOJIMYECTBA,
MacCchl M 4YHMCJIAa CTPYKTYPHBIX €AMHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COECITMHEHU.

duznyeckre U XMMUYECKUE SIBJICHUSA. XUMUYECKAsl peaklus U €€ MPU3HAKU.
3aKOH COXpaHEHMsI MacChl BEIIECTB. XMMHUYECKHe ypaBHeHus. Knaccupuxanus
XUMHUUYECKUX PEaKIUi (COeTMHEHMS, Pa3JI0KEHUS, 3aMEIIeHUsI, OOMEHA).

Xumuueckuii IKCnepumMeHm:

3HAKOMCTBO C XMMHUYECKOHW TMOCY/I0H, MpaBUiaMu paboThl B JIaOOpaTOpUH U
npuémMamMu oOpalleHus ¢ JIabopaToOpHBIM O00OPYAOBaHUEM, U3YUEHUE U OINKCAHUE
(¢u3MUecKuX CBOMCTB 00pa3lOB HEOPraHUYECKHX BEIIECTB, HAOIIOACHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOpEHHE CBEYH, MPOKAIMBAHUE
MEJHOU MPOBOJIOKU, B3aUMOJIEHCTBUE MeJla ¢ KUCIOTOM) SIBJICHUM, HAOMI0ACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3inoKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJOPHUIOM Oapusi, pa3iokKeHHe T'MIpPOKCcHIa
memu (1) mpu HarpeBanuu, B3aumoielicTBrE *kene3a ¢ pactBopom cos meau (I1),
U3y4YeHUE CIOCOOOB PA3JEJICHHs] CMECEH: C MOMOILBI0 MAarHuTa, (UIbTPOBAHUE,
BbINIapUBaHUE, AUCTWLISALUA, XpoMaTorpadusi, MpOBEACHUE OUYMCTKH MOBAPEHHOMN
COJIM, HaONIOJEHWE W  ONUCAaHUWE  PEe3yJbTaTOB  IPOBENCHMS  OMbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3JaHHE MOJIEIel MOJIEKYI
(IIapoCTEepPKHEBBIX ).

BaxHeline npeacTraBuTe 4 HCOPraHUYECKHUX BeLIEeCTB

Bo3agyx — cMech razoB. CocraB Boznyxa. Kucimopon — 3nemMeHT U mpocToe
BenlecTBo. Haxoxxaenuwe kuciaopojga B mOpupoje, (uU3HUeckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunpl. I[lpumenenue xkucnopona. CrocoOsbl



MOJIYYCHHUST KUCTIOpoja B JjabopaTopud W TPOMBINUICHHOCTH. KpyroBopor
KHciopoa B mpupoae. O30H — auioTporHas MoAupUKaIus KUCIopoaa.

TemnoBoit 3h(deKT XUMHUUYECKOW peaklyu, TEPMOXUMHUYECKHUE YpaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peakiuuu. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO (D deKTa, pa3pyIieHne 030HOBOTO CIIOSI.

Bonopon — anemenT u npoctoe BemecTBo. Haxoxaenre Bojopoaa B Ipupoe,
bu3NYecKue 1 XUMUIECKHE CBOMCTBA, MPUMEHEHHE, CTIOCOOBI MoTy4ueHus. Kuciorsr
Y COJIN.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUYECKUM YPaBHCHUSIM.

duznueckue CBOMCTBA BOJbl. Boma Kak pacTtBoputelib. PacTBOpHI.
HacplllleHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BEHIECTB B BOJIE.
MaccoBas 10Ji1 BEIIECTBA B PACTBOPE. XUMHUYECKUE CBOMCTBA BOAbI. OCHOBaHUA.
Pose pacTBOpOB B mpuUpo/i€ U B XKU3HU 4YesoBeKa. KpyroBopoT BoAbI B MPUPOIE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunbl. Knaccuduxanus
OKCHUJIOB:  cosieoOpa3yromire  (OCHOBHBbIC, KHUCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenkmarypa okcuaoB. Duszndeckue U XUMHYECKUE
CBOWCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss ocCHOBaHMI: WIENOYM W HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHnid. PU3MYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuU. [lonydyeHre OCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kuciot. Ousndeckue u
XAMHUYECKUE CBOWCTBA KUCHOT. Psan aktuBHOcTM MetaimioB H. H. bekerosa.
[Tonydyenue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKe U XMMHYECKHUE CBOWMCTBA COJICH.
[TomydyeHue conen.

['eHeTnyeckas CBSI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIMHEHMUI.

Xumuueckuii IKCnepumenm:

Ka4ECTBEHHOE OMPEEICHUE COACPKAHUSI KUCIOPOJa B BO3AyXE, MOJyYEHHE,
coOuMpaHue, pacrno3HaBaHWE U M3YUYCHHE CBOWMCTB KHCIOpOJa, HAOIIOICHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCJIOPOAOM H YCIOBUS BO3HUKHOBEHHUS W
MpeKpanieHus TopeHus (moskapa), 03HaKOMJICHUE ¢ 00pa3IiaMu OKCUIOB U OTTUCAHUE
WX CBOWCTB, TMOJy4YeHUE, COOMpaHWE, pACMO3HABAHWE W HW3YYCHUE CBOMCTB
BOJIOpoJia (ropeHue), B3auMo/iericTeue Bojgopoaa ¢ okcuaom meau (II) (BozmoxxkHo
MCIIOJIb30BaHNE BUJICOMATEPUAIIOB), HAOIIOIEHUE 00Pa31I0B BEIIECTB KOJIUYECTBOM
1 ™Monb, wucciaegoBaHWE OCOOCHHOCTEM pacTBOPEHMsI BEIIECTB C pPa3IUYHON
PacTBOPUMOCTBIO, MPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MAaCCOBOU JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJEHCTBHE BOJIbI C MeETaUlaMH (HAaTpueM U



KaJIbLIUEM) (BO3MOXXHO MCIOJIb30BAaHUE  BHUAEOMATEPHUAIIOB), HCCIECIOBAHUE
00pa310B HEOPraHUUYECKUX BEILECTB PA3JIMYHBIX KJIACCOB, HAOIIOIEHNE U3MEHEHUS
OKPACKH MHIUKATOPOB B pACTBOPAX KUCIOT U IIEJI0YEH, U3yUYEHNUE B3aUMOICHCTBHS
okcuna meau (II) ¢ pactBOpoM cepHOM KHCIIOTBHI, KUCIOT ¢ METaIaMH, PEaKLHil
HEWUTpaIu3aluy, NOJyYEHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHUE OIHOTO
MeTaJljIa IPYyTUM U3 PACTBOPA COJIM, PEIIEHUE IKCIEPUMEHTAIIBHBIX 3a/1a4 110 TEME
«BaxHelmme K1acchl HEOPTaHUYECKUX COETUHEHUI.

Hepuonnuyecknit 3akoH u Ilepuoamuyeckast cucreMa XHUMHYECKHX
iemeHnToB JI. U. MengeneeBa. CtpoeHne aroMoB. XHMMHYECKasi CBA3b.
OKHCIUTEIBLHO-BOCCTAHOBUTE/IbHbIC PEAKIIUH

[lepBble MOMBITKM KiIacCU(UKALMM XUMUYECKUX 3JeMeHTOB. IloHsTHEe O
IPYIIax CXOJHBIX JJEMEHTOB (IIEJIOYHBbIE M IIEJIOYHO3EMEIbHbBIE METAJLIbI,
rajioreHbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUIBI
Y TUAPOKCHUJBL.

[lepnognueckuii 3axoH. [lepuoandeckast CuCTeMa XMUMUYECKUX 3JIEMEHTOB /1.
U. MenaeneeBa. KopotkonepuoaHas u JiuuHHonepuoanas popmel [lepuoanueckoi
cucreMbl xumudeckux osnemeHtoB JI. M. MengeneeBa. Ilepuonsl W IpyIIibl.
PuU3NYECKUN CMBICII ITOPSAAKOBOIO HOMEPA, HOMEPOB IIEPUOA U TPYIIIILI JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3otonsl. Onexktponsl. CtpoeHne
ANEKTPOHHBIX ~ 000J04€K aToMOB NepBbIX 20 XUMHUYECKHUX  BJIEMEHTOB
[lepnommueckon cucremsl [[. 1. MenaeneeBa. XapakKTEpUCTHKA XUMHYECKOTO
3JIEMEHTA 10 ero nosoxeHuto B [lepuoanueckoit cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH HW3MEHEHHUS paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IIEpUOJaM.

3nauenue [lepuoanueckoro 3akoHa u [leproanyueckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUA Hayku W mpaktuku. [[. . MenngeneeB — yuyéHbli U
IPpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasi M HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIEHOCTh XUMUYECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucieHusi.  OKHUCIMTEIBHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIJIEHHS. OKUCIHUTEIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydyeHrue oOpa3loB BEIIECTB METAIUIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IUAPOKCUIA LMHKA C pAacTBOPAMHM KHCIOT W IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUIKOCTPUPYIOLIUX ~ NPUMEPBI  OKUCIWUTEIbHO-BOCCTAHOBUTEIBHBIX  pPEaKUUN
(ropenue, peakliy pa3ioKeHHsI, COSUHEHU).

Mesicnpeomemmuoie ceéazu



Peanuzanusi MEeXOpEeAMETHBIX CBSI3€M MpPU U3YYEHUM XUMHM B § Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIIHUX €CTEeCTBEHHO-HAYYHBIX
MOHSATUH, TaK U TOHITHUH, SIBISIOMUXCS CUCTEMHBIMH JIJIsi OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHS: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, aHalW3, CHHTE3, Kiaccudukamus, TMEePUOIUIHOCTh, HAOJIOICHHE,
AKCIEPUMEHT, MOACIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®duzuka: MaTepusi, aTOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIU]I, U30TOIIHI,
PaIMOAKTUBHOCTh, MOJIEKYJa, SJEKTPUUYECKUN 3apsjl, BEUIECTBO, TENO, OO0BEM,
arperaTHOe€ COCTOSIHME BEIeCTBa, Ta3, (PU3MYECKHE BEIIUYUHBI, EIUHUIIBI
U3MEpPEeHHUsl, KOCMOC, TUIaHEeThI, 3BE3/1b1, COHIIE.

buomnorus: dorocunres, apixanue, ouocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE TIOPO/IbI, OJIE3HBIE
HCKOMaeMbIe, TOTUIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo M XMMHYeCKasi peaKIus

[Tepuonuuecknii 3axoH. [lepuoanueckasi cuctreMa XUMUYECKUX 3JIEMEHTOB /1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOWCTB
XUMHUUYECKHUX JIEMEHTOB MEPBBIX TPEX MEPUOI0B, KM, KATbIUA U X COSAUHECHUM
B COOTBETCTBUU C TMOJIOKEHUEM »dJeMeHTOB B llepuomnueckoit cucreme u
CTPOCHHEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THUIBI KPUCTALIMYECKHUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEUIECTBA OT TUIA KPUCTATUIMYECKOW PEHIETKH U
BUJIa XUMHYECKOM CBS3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHUMHUUYECKHE
CBOMCTBA BEIIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJaccaM HEOPraHUYEeCKUX
COCIMHEHUM, TEHETUYECKasl CBSI3b HEOPTraHUUECKUX BEIIECTB.

Knaccuduxanys XuMUYeCKUX peakIyii Mo pa3IMuHbIM NMpU3HaKaM (1o YUCITy
U COCTaBy YYacTBYIOUIMX B PEAKIHUM BELIECTB, MO TermioBomy 3ddekty, Mo
U3MEHEHHUIO CTETICHEH OKMUCIIEHUS XMMHYECKUX AJIEMEHTOB, IO 00paTUMOCTH, IO
YYaCTHUIO KaTalu3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUYECKUE
ypaBHEHMUS.

[Tonsitue 0 ckopocTH XuUMU4eckoi peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUUYECKUX peakiusax. [[oHsATHEe 0 TOMOTeHHBIX M TeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopsbl,
BIIMSIONIME HAa CKOPOCTh XMMHUYECKOW pEeaKIuh U TOJO0KEHUE XHUMHYECKOTO
pPaBHOBECHSI.



OKHUCAUTENPHO-BOCCTAHOBUTEIbHBIE  PEAaKIUU, JJIEKTPOHHBIM  OaslaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  pPEaKLUU. CocraBiieHME  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIM C  HKCIOJIB30BAaHUEM  METOJA
AJIEKTPOHHOTO OaliaHca.

Teopus 3MEKTPOIUTUYECKON JUCCOLMALIMH. DIEKTPOIUTHI U HEAJIEKTPOJIUTHI.
Karnonbl, aHMOHbI. MeXaHW3M AMCCOLMALMM BEIIECTB C Pa3IMYHBIMU BUIAMU
XUMUYECKOH CBsi3U. CTeneHp Auccouranui. CHUIbHBIE U CIA0bIE JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE M COKpAalIEHHBIE HOHHBIE ypaBHeHUs peakuuid. CBOWCTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPEICTABICHUN 00 AIEKTPOIUTHIECKON TUCCOIUAINY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [[oHsATHE O THIpOIH3E CONEil.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEISIMHU KPUCTALIMYECKUX PEHIETOK HEOPraHHMYECKUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(xopuaa HaTpus), UCCIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEAKIIMHU OT
BO3JCICTBUS  pa3iMyHBIX  (PAKTOPOB, MCCIEIOBAHUE BJIEKTPOIPOBOJHOCTU
pPacTBOPOB BELIECTB, ITPOLECCa JUCCOLMALIMHN KUCIIOT, IIEJI0YEN U cosel (BO3MOKHO
UCIIOJIb30BaHUE BUAECO MAaTEPUAJIOB), MPOBEJIEHUE OIBITOB, WILTIOCTPUPYIOIIMX
NPU3HAKK TMPOTEKAHHMsS peakuid HMOHHOro oOmeHa (oOpa3oBaHHE OCalKa,
BBIJICJICHHE Ta3a, OOpa30BaHUE BOJbI), OIBITOB, WJUIIOCTPUPYIOUIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIHUil (FOpEeHUe, pEeaKkuu pas3lIoKeHUs,
COCJIMHEHHUS), pACMO3HABaHHE  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAUECTBEHHBIX PEaKIMil Ha MOHBI, pELIEHUE SKCIIEPUMEHTAIBHBIX 33/a4.

Hemeranibl 1 MX COeANHEHUSA

OOmiast xapakTepucThka rajoreHoB. OcCOOEHHOCTH CTPOEHHUs aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUeCKrue CBOMCTBA MPOCTHIX
BEILECTB — rAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpe XJopa (B3auMOECTBIE
C MeTajulaMH, HeMeTajlaMu, uienodamu). XsopoBojaopon. ConsiHas KucaoTa,
XMMHUYECKUE CBOMCTBA, IOJIy4YeHUE, TMpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJIOPOJa HA OPTaHU3M YeJloBeKa. BaxxHeMe XJIOpUIbl U UX HAX0XK/ICHHUE B
IPUPOJE.

O6mast xapaktepuctuka smneMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHble cTerneHu okucieHus. CTpoeHue u ¢u3nYecKue CBOMCTBA
MPOCTHIX BEILIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPOJ, CTpOCHUE, (PU3HUYECKHE U
XUMHUYecKkrue cBoMcTBAa. OKCHIBI CEpbl KaK MPEICTABUTENTN KUCIOTHBIX OKCHJIOB.
Cepnas kucnoTa, pU3NYECKue U XUMUYECKUE CBOMCTBA (001ME KaK MPEACTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUYECKHE pPEaKlrH, JEKAIUe B OCHOBE



IPOMBIIIJIEHHOTO CIOco0a MOJIyYeHUs CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOil
KUCIOThl. CONM CEepHOM KHUCIOTHI, KAayeCTBEHHAas peaklus Ha Cyiab(ar-HoH.
HaxoxzaeHnue ceppl U €€ COCNMHEHUN B NpUpoJe. XUMHUYECKOE 3arpsi3HEHUE
OKpYXalolel Cpellbl COCOUHEHUSIMU Ccepbl (KUCIOTHBIE JOXKAM, 3arps3HEHHE
BO3/lyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OOmast xapakrtepucTuka 371eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, paclnpOCTPAHEHHE B MPUPO/IE,
dusznyeckue U XxuMudeckue cBoictra. Kpyrosopor a3ora B mpupoje. AMMHaK, ero
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOMyuyeHue U npuMeHerue. Coiu aMMOHUS,
ux pU3NUECKUEe U XUMUYECKUE CBOWMCTBA, MpUMeHeHHe. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMcTBa (0OIIME KaK TMPENCTABUTENSl Kiacca KHUCIOT W cHenudUuueckue).
Hcnonb30BaHnEe HUTPATOB U COJIE AMMOHHSI B KAYECTBE MUHEPATIbHBIX YIOOPEHU.
XHUMHUYECKOE 3arpA3HEHUE OKPYKAIOIIEH Cpelibl COeTMHEHUSIMU a30Ta (KHCIOTHBIE
JOK]IM, 3arps3HEHUE BO31yXa, MOYBBI M BOJOEMOB). Pocdop, alIOTPONHBIE
moaudukanuu docdopa, uznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopHas KucioTa, PU3NYECKUE U XUMHUYECKHE CBOICTBA, MOJydYEHUE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIbHBIX YA00pEHUH.

OOmas xapaktepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTE€PHbIE CTENIEHU OKUCIEHUS. Y TIIEpO/, ATTIOTPOIHbIE MOIU(DHUKALIUY,
pacnpocTpaHeHUE B IPHUPOAE, PU3NUECKUE U XUMUYECKHUE CBOMCTBA. AcopOLHs.
Kpyrosopotr yrinepona B mnpupone. Oxcunbl yriepoaa, ux (uMyeckue u
XUMUYECKHE CBOWCTBA, JEWCTBUE Ha JKMBBIE OPraHU3MBbI, [OJYyYEHUE U
IpUMEHEHHE. DKOJIOTHYeCKue MpoOieMbl, CBI3aHHbIe ¢ okcuaoMm yraepoaa (IV),
rUMoTe3a TI00ATbHOTO MOTEIUICHHS KIuMaTra, MapHUKOBBIA A dexT. YroiapHas
KUCIOTa U e€ coid, UX (PU3MUecKrue U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npumeHeHnue. KadecTBeHHass peakiusi Ha KapOoHaT-vOHBL. Mcnonb3oBaHue
KapOOHATOB B OBITY, MEULIMHE, IPOMBIILIEHHOCTH U CEIbCKOM XO0351CTBE.

[lepBoHavasIbHbIE TOHATUS 00 OPraHUYECKHUX BEIIECTBAX KaK O COCIMHEHUSIX
yriaeposaa (MeTaH, 3TaH, 3TUJICH, alleTUIICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsl KUCIIOTA).
[TpuponHble HCTOYHUKH YTIEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
MPOIYKTHI WX TepepaboTku (OCH3MH), UX POJb B OBITY U TPOMBIIICHHOCTH.
[TonsiTe 0 OMOIOTUYECKU Ba)KHBIX BEIIECTBAX: XKHUpax, OesKax, yrieBogax — U ux
poiid B OKM3HM 4eJoBeKa. MarepualbHOE€ €IUHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCJIMHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOMCTBA, MOJyYCHHE U
npuMmenenue. CoequHeHus KpeMHus B npupoze. O61mue npeacraBieHus 00 oKkcuae
kpemuus (IV) u kpemuueBoit kucinore. CUITUKATHI, UX UCIOJIb30BaHUE B OBITY, B



MPOMBIIUICHHOCTH. BakHelIlne CTpOUTENbHbIE MaTepHUalIbl: KepaMHKa, CTEKIIO,
IeMEeHT, OeToH, kene300eToH. I[Ipobiembl 0€30macCHOrO  MCIOJIB30BAHUS
CTPOUTENIBHBIX MATEPUAIIOB B IOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:

M3y4eHHE 00pa30B HEOPTraHMYECKUX BEIIECTB, CBOMCTB COJSTHOM KHCIIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
X TIPOTEKAHWsI, OMBITHI, OTpaKawImue (PU3NYECKHe W XWMHYECKHE CBOMCTBA
TaJOr€HOB M WX COEJIMHEHHH (BO3MOXXHO HCIIOJIb30BAHUE BHUIAEOMATEPUATIOB),
O3HAaKOMJIEHHUE ¢ 00pa3aMu XJIOpUI0B (TAJIOT€HHI0B), 03HaKOMIIEHHE C 00pa3iiaMu
ceppl U €€ COeAUHEHUSMU (BO3MOXXHO HCIOJb30BaHUE BHJIEOMATEPHAIIOB),
HaOJI0ICHUE TIpoliecca OOYIIIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHCJIOThI, U3yYEeHUE XUMHUECKUX CBOMCTB Pa30aBIE€HHOI CEPHOM KUCIIOTHI,
IIPOBE/ICHHE KAYECTBEHHON PEaKIMU Ha CyJb(aT-uOH U HAOIIOJCHUE MTPU3HAKa €€
POTEKaHUs, O3HAKOMJIEHUE C (PU3UYECKMMU CBOWCTBaMH a30Ta, ¢ochopa U HUX
COEIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUIECOMATEPHUATIOB), 00pa3iaMu a30THBIX
U PocopHbIX yAOOpeHUi, NoaydyeHue, coOupaHue, paclo3HaBaHUE U M3yueHUE
CBOMCTB aMMHaKa, NPOBEACHUE KAYECTBEHHBIX PEAKIHUM HA HOH aMMOHHUS U
dbochart-moH W wU3yyeHUE TPU3HAKOB HX TMPOTEKAHUS, B3aUMOJICHCTBHE
KOHLIEHTPUPOBAHHOW a30THOM KHCIOTBI C MEAbI0 (BO3MOYKHO HCIOJIb30BaHUE
BUJIEOMATEPHUATIOB), HM3Y4YEHHE MOJIEeNeH KpPUCTAUIMYECKUX pEmETOK anmasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCcTBOPEHHBIX
BEILECTB AKTHUBUPOBAHHBIM YIIEM M YCTPOMCTBOM MPOTUBOras3a, IOIYUYEHUE,
coOupaHue, pacro3HaBaHUE U M3yU€HHUE CBOMCTB YTJIEKUCIIOIO rasa, MpoBeIeHHUE
KaueCTBEHHBIX PEAKIMi Ha KapOOHAT M CUJIUKAT-UOHBI U U3YYCHUE MPU3HAKOB HX
MPOTEKAHMS, O3HAKOMJIEHME C TMPOAYKIMEH CHJIMKATHOW MPOMBIIIJIEHHOCTH,
pelIeHrEe SKCIEPUMEHTANIBHBIX 3aJad Mo TeMme «BakHelllne HeMEeTAIbl U X
COEJIMHEHUSD.

MeTtasibl U MX COeAUHEHUS

OO01ast xapakTepUCTHKa XUMHUYECKUX 3JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux noyioxkeHuss B llepumommueckor cucreme xumuyeckux diaemeHtoB . U.
MenneneeBa u ctpoeHusi atomMmoB. CTpoeHHE MeTajuioB. MeTrayindeckasi CBsi3b U
METAJIMYECKasi ~ KpUCTA/UIMUeCKas  pemi€Tka.  DJIEKTPOXUMUYECKUU  pAll
HaMpsHKeHUH MeTawtoB. Ou3nyeckue U XMMUYECKHe CBOMCTBAa MeTauioB. OO0rmue
crocoObl Toy4eHus: MeTaiyioB. IloHATHE O KOpPPO3UM METAIJIOB, OCHOBHBIE
CIIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, UyTYH, JIOPATIOMUHUM, OpOH32)
U UX IPUMEHEHHE B OBITY U IPOMBIIILICHHOCTH.

[Ilenounsie mMeTamnel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUYECKHUX
sanemeHToB . 1. MenzaeneeBa, CTpoeHHME MX aTOMOB, HAXOXJIEHUE B IPUPOJE.



duznyeckre 1 XMMUYECKUE CBOMCTBA (HAa MpuMepe HaTpus U Kanus). OKCUIbl U
TUAPOKCUABI HaTpuad MW Kanus. [IpuMeHeHue IIeNOYHBIX METAUIOB U HX
COEJIMHEHUM.

[llemoyHO3eMEIbHBIE METAIbl MAarHud MW KajJdbLIMH: TOJIOXEHHE B
[lepnognueckon cucremMe xuMruueckux anemMeHnToB 1. . Menneneesa, ctpoeHue ux
aTOMOB, HaXOXJIeHUE B npupojac. Ouzndeckre 1 XMMUYECKUE CBOMCTBA MarHus U
KaJibIusl. BaxkHeiiine coeuHeHns! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTh
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJtoMuHUN: TIo10)keHue B [leproindeckor cucTeMe XMMUYECKUX 3JIEMEHTOB
. . MenpneneeBa, CTpoeHHE aTtoma, HaxXOXAcHWE B mpupoae. Dusnueckue u
XUMHUYECKHE CBOMCTBA alFOMUHUSA. AM(POTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
aJIFOMUHUS.

Kenezo: nonoxenne B [lepuognueckoi cucreme XMMHYECKUX 3JIEMEHTOB /1.
N. MeHnneneeBa, CTpOEHHE aTroMa, HAaXOXAeHHWe B mnpupoae. dusznueckue u
XUMHUUYECKUE CBOMCTRA xkene3a. OKCUbl, Tuipokcuibl U conu xenesa (I1) u sxenesa
(III), ux coctaB, CBOWCTBA U MOJTYYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oOpa3llaMd METAJIOB U CIUIABOB, HX (DU3NYESCKUMU
CBOMCTBaMH, M3Y4Y€HHUE  PE3YJIbTATOB  KOPPO3UU  METAUIOB  (BO3MOXKHO
UCIIOJIB30BaHUE BHUJECOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJCUCTBUS OKCHJIA
KJIbIIUSI W HATpus C BOJOH (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIbI, MTPOIECCAa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXKHO  HCTOJIb30BAHWE  BHJICOMATEPHUANIOB), IPU3HAKOB  IMPOTCKAHUS
Ka4eCTBEHHBIX PEAKIIMi HA HOHBI: MarHusl, KaJblHs, AIIOMUHUSA, IIMHKA, xere3a (1I)
u xenesa (III), menu (II), HaOmromeHWE W OMHMICaHWE IIPOIIECCOB OKpaITWBAHUS
IJJaMCHH HWOHAMU HATpus, Kalusd U Kalblus (BO3MOXHO HCIIOJIb30BaHUC
BUJICOMATEPUAIIOB), UCClieI0BaHuE aM(OTEPHBIX CBOMCTB THAPOKCHUIA ATTFOMUHUS U
TUIPOKCHUAA IIMHKA, PEIICHUE SKCIEPUMEHTAIbHBIX 3a/1ad 1o Teme «BaxHenime
METaJUIbl ¥ KX COCTUHCHUSY.

XuMHS M OKPYXKAOLIAS Cpeaa

BemecTtBa m Marepuanbl B ITOBCEIHEBHOM KWU3HM YEJIOBEKAa. be3omacHoe
WCITOJIb30BAHUE BEIISCTB M XUMUYECKUX peaknuii B ObiTy. [lepBas momMorisb mpu
XHMHYECKUX 0’KOTax U OTPaBJICHUSX.

XUMUYECKOE 3arps3HEHHE OKpYKawlleh cpeabl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun SK0JIOrHYeCKUX
npooiem.

Xumuyeckuii IKCnepumenm:



u3ydyeHre o0paslioB MaTepuajoB (CTEKJIO, CIUIaBbl METAIIOB, MOJUMEPHBIC
MaTepualbl).

Mescnpeomemmnbnie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MpU HM3yYEeHUHM XMMHHM B 9 Kiacce
OCYILIECTBIISIETCS 4epe3 HCIOJIb30BaHME KaK OOIIMUX eCTECTBEHHO-HAYYHBIX
MOHSTUN, TaK U TOHATUH, SIBISIOIIMXCS CUCTEMHBIMH JIJIS1 OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpUsl, aHallu3, CHHTE3, KJIacCU(pUKaLMs, TEePUOJAUYHOCTh, HaOIIO/ICHUE,
HKCIIEPUMEHT, MOJCIIUPOBAHUE, H3MEPEHHUE, MOJIElb, SBICHUE, MaPHUKOBBIN
s eKT, TEXHOIOTHS, MaTEPHUAIIBI.

dusuka: MmaTepusi, aTOM, HIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKJIH/I, H30TOIIHI,
pPaOaKTUBHOCTb, MOJIEKYa, AIEKTPUIECKUI 3apsi, MIPOBOIHHKH,
MOJyTIPOBOJHUKY, AMDICKTPUKH, (POTODIEMEHT, BEIIECTBO, TENI0, OOBEM,
arperaTHoe COCTOSIHHE BEIECTBA, ra3, PaCTBOP, pACTBOPUMOCTbD, KPUCTAITUIECKas
pemérka, CIulaBbl, (pU3MUYECKUE BEIMYMHBI, €IWHULBI U3MEPEHUs,, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, d3KOCUCTEMA, MUHEPAIBHBIC
yIOOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITNTATEIbHBIC BEIIECTBA.

['eorpadus: atmocdepa, ruapochepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, OJIE3HbBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JINYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pPE3yJbTaThl OCBOEHHUS MPOTPaMMbl OCHOBHOTO OOIIETO
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4eOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJAULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, IPUHATHIMU B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpOIleccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIMU 00YUYaIOIINXCSI.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalOT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacIIMpPEHUE OIbITA AEATEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOILLIECHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, UCTOPUUECKOMY
M HAy4YHOMY HACJICAWI0, TOHWMAaHUWs 3HAYEHUS XMMHYECKOM HAYKH B KU3HHU
COBPEMEHHOI0 OOIEeCTBA, CIOCOOHOCTH BJIAAETh JOCTOBEpHOU HH(OpManmeit o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpasKAaHCKOT0 BOCITUTAHMS:

MPEACTABICHUS. O COLUMAIBHBIX HOpPMax M MpPaBUJIaX MEKINYHOCTHBIX
OTHONIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHOW KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM, Y4eOHOUCCIEA0BATEIbCKOM, TBOPUECKOM U IPYTUX BUJAX AESTEIBHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACATEILHOCTH MPU BHIIOTHEHUU
y4eOHBIX, TMO3HABATEIbHBIX 3aJ1au, BBINOTHEHUH XHUMHYECKUX SKCIIEPUMEHTOB,
CO3/IJaHUU YUEOHBIX TPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO ¥ B3aUMOITOMOII!
B MPOIIECCE ATOM yueOHOM AesTENHHOCTH, TOTOBHOCTH OIEHHUBATh CBOE MOBEJCHUE
Y TNOCTYIKH CBOMX TOBApUIIEH C ITO3ULUMAHW HPABCTBEHHBIX M IPABOBBIX HOPM C
YYETOM OCO3HAHMUS MTOCIEACTBUN IOCTYIKOB;

3) HEHHOCTH HAYYHOT'0 TIO3HAHUSI

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONIUE
OCHOBY JIJI1 TIOHUMAaHHS CYIIHOCTH HAYyYHON KapTHHBI MHUpa, NPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHbIC HA MOJYYEHUE HOBBIX 3HAHUU MO
XUMHH, HEOOXOJHMMBIC I OOBSICHEHHS HAOJI0aeMbIX IPOIECCOB M SIBJICHUM,
MO3HaBaTeNbHON, MHGOPMAIIMOHHOW M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIEC



HABBIKOB CaMOCTOATEIBHOW pabOThl C y4e€OHBIMH TEKCTaMH, CIPaBOYHOMN
JUTEPATYPON, JIOCTYNHBIMU TEXHUYECKUMH CpeACTBaMU HH()OPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHMIO M TO3HAHWIO, JI0O0O03HATENBHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  camMOOOpa30BaHUIO, MPOEKTHOM ©  HCCIEN0BATENIbCKON
JEATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINPABIEHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupoOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KWU3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 370pPOBBIM 00pa3 >KU3HU, OCO3HAHUE MOCIEJICTBUA U
HEIMPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOTOJs1, HAPKOTUKOB, KypEeHHs),
HEOOXOAMMOCTH COOJIOJEHUS TpaBWi OE€30MaCHOCTH MpU OOpalllEHUH C
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSL:

MHTEpEC K MPAKTUUYECKOMY U3yYEHHUIO Tpodeccuil U TpyJa pa3MyHOro poja,
YBa)KECHHE K TPYAY U pe3ysbTaTaM TPYJI0BOMU AEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUsT  NPEIMETHBIX 3HAaHUM 1O  XUMHHM, OCO3HAHHBIM  BBHIOOP
WHUBUIyaJIbHON TPAEKTOPUU MPOJOHKEHHUS 00pa30BaHus C YUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHEMHON Npo(heCcCUOHATBHON AESATENBHOCTA U Pa3BUTHSI HEOOXOAUMBIX YMEHUM,
TOTOBHOCTb aJJalITUPOBATHCS B IPO(HECCUOHATILHOU CpEIE;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€TIECO00pa3HOEe OTHOLIEHHE K MPUPOJIE KAK UCTOUHUKY JKU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, INOHMMAaHHUE ILIEHHOCTH 3J0pOBOTO M
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
¢u3nyecKOMy M TICUXUYECKOMY 3JI0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHMS
npaBui 0€30MACHOTO MOBEEHUS MTPU padOTe C BEIIECTBAMU, a TAKKE B CUTYALMSIX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUSI, MOJydaeMble MPU U3YYECHUU XUMUH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBILIEHUS
YPOBHSI  DKOJIOTUYECKOW  KYJBTYphl, OCO3HaHHUS TJI00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIEeM M TMyTeH WX peIIeHUs MOCPEACTBOM METOAOB XUMUH,
HKOJIOTMYECKOTO MBIIIJICHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbLHOM,
KOMMYHUKAaTUBHOMN U COLMAIIBHOU MPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe MeranpeaMETHBIX pE3ylbTaTOB BBIACIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS O0IIIEHAYIHBIC TIOHITHS (3aKOH, TEOPHsl, TPUHITHII,
rumnore3a, (QaxkT, CHUCTeMa, IMPOLECC, OSKCIEPUMEHT U JApPYyroe.), KOTOpbIe



UCITOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETaxX W TO3BOJISIOT Ha
OCHOBE 3HaHUUN M3 ATUX NpPeAMETOB (HOPMHPOBATH MPEACTABICHUE O LEIOCTHON
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIC yUeOHbIE IeUCTBUS (IT03HABATEIIbHbIE,
KOMMYHUKATHUBHBIC, DPETYJISATHUBHBIC), KOTOphIE 0OecneunBaroT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
JEATEIIbHOCTH.

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

ba3oBble jornueckue aeiicTBU:

YMEHHSI HCIOJIb30BaTh MNPHUEMBI JIOTUYECKOTO MBIIUJIEHUS IPU OCBOCHHUH
3HAHWI: PACKPBIBaTh CMBICI XMMHUYECKHX MOHATUN (BBIAEIATh UX XapaKTepHbIE
MPU3HAKKW, YCTaHABIMBATh B3aMMOCBS3b C JIPYTUMHU TOHSITHSIMHU), HUCIOIb30BAThH
MOHATUS JJIs1 OOBACHEHUS OT/EIbHBIX (PAKTOB U SIBJICHUH, BRIOUPATh OCHOBAHUSI U
KpUTEpUU JJIsl KJIACCU(PUKAIIMU XUMHUYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHHS,
CTPOUTH JIOTUUECKUE pacCyXIAeHUs (MHIYKTUBHBIC, ACAYKTUBHbBIC, 110 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHSTh B TIPOILIECCe TO3HAHUA TOHATHS (NIPEAMETHBIE U
MeTarpeIMETHbIC), CHMBOJIMYECKHE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yeMbI€ B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIE TPEACTaBICHUS —
XUMHUYECKUW 3HAK (CHUMBOJ DJIEMEHTa), XUMHUYeckas (opmylia U YypaBHEHUE
XUMHUUYECKON peakly — MpU PEIICHUH y4eOHO-TIO3HABATENbHbBIX 3aJ1ad, ¢ Y4ETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh U XapaKTePU30BaTh CYIIIECTBEHHbBIC
MPU3HAKH U3Yy4aeMbIX O0BEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEaKIIUM,
BBISIBIIATH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHBIE CBS3U U
MPOTUBOPEYUHS B U3y4aeMbIX MTPOIIECCAX U SBJICHUSX.

ba3oBble ucciaeaoBare/bCKue 1eCTBUA:

YMEHHUE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAue€CTBE HHCTPYMEHTA
MO3HAHUS, @ TAK)KE B KAYECTBE OCHOBBI JIs1 GOPMUPOBAHUS TUIIOTE3BI 10 TPOBEPKE
MPaBUWIBHOCTH BBICKA3bIBAEMBIX CY>KJICHHI;

MpPUOOpPETEHUE OIMbITa M0 TUIAHUPOBAHUIO, OPraHU3AIMH W TIPOBEJICHUIO
YYCHMUYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOMomaTh 3a XOJOM IIpoliecca,
CaMOCTOSATEIILHO MPOTHO3UPOBATH €0 PE3yNbTar, (OPMYITHUPOBATH 0000IICHUS U
BBIBO/IbI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIEIOBAHUS, COCTABIISITH OTYET
O MpoJIeTIaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
pPa3TUYHBIX BUIOB U (OPM MPECTABICHUS, TOIYIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMYJISIpHAsT  JIUTEpaTypa XUMHUYECKOTO COJIEp>KaHUs, CIPaBOYHBIE



nocobusi, pecypcbl MHTepHeTa), KPUTUYECKH OLEHUBATH MPOTHBOPEUYUBYIO H
HEJ0CTOBEPHYIO MHPOPMALIHIO;

YMEHHE MPUMEHATh PA3IMYHbIE METOJbI M 3aIllpOChl MPU IOUCKE U OTOOpE
UHPOpMAllMd U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOIAUMBIX JJI BBIITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 337a4 ONPEIEAEHHOrO TUIA, TPUOOPETEHHUE OMbITA B
o0nacTd MCHOJB30BAaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIJICHUE KYJIbTYpOl aKTUBHOT'O MCIIOJIb30BAHMS PA3JIMYHBIX [TOMCKOBBIX CUCTEM,
CaMOCTOSITENIHO BBIOMpAaTh ONTUMATBHYIO (hOpMY TMpeAcTaBIeHUS UH(DOPMALIUU U
WUIIOCTPUPOBATh PpEIIAEMbIE 3a7a4d HECJIOKHBIMU CXEMaMH, JharpamMmamy,
Ipyrumu opmamMu rpadKu U UX KOMOUHALIUSIMU;

YMEHHME HCIOJIb30BaTh M AaHAIM3UPOBATh B Ipolecce Yy4yeOHOH u
UCCJIEI0OBATENBCKOW JEATEIbHOCTH MH(MOPMALMIO O BIUSHUU IPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTA HA COCTOSHUE OKPY’KAIOIIEH MPUPOIHOM
CpEBbL.

KoMMyHMKaTHBHBIE YHMBeEpPCAJbHbIe y4eOHbIe JeHCTBUS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIKN) TUCKYCCUH) IO CYLIECTBY
oOcyxgaeMol TeMmbl, (OPMYIHPOBATH CBOU MPEIVIOKEHUS OTHOCUTENIBHO
BBIIIOJIHEHHUS NIPEIOKEHHON 3a/1a4K;

YMEHUSI  NPEJCTaBIATh  MOJYYEHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIbHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JeJaTh MpPE3EHTALUIO
pE3yNbTATOB BBINOJHEHUS XMUMHYECKOTO HKCIIEPUMEHTA (J1a0OpaTOPHOIO OIbITA,
71a00paTOpHOI pabOTHI O MCCIIEOBAHUIO CBOMCTB BEILIECTB, YUE€OHOTO MTPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJEM Ha OCHOBE yuéTa OOIIMX HMHTEPECOB U COTJIACOBAHUS
no3uuil (00cyXeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPJIWHAIUS
COBMECTHBIX JEHCTBUM, OINpEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOThI U ApyTHe).

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHUE CAMOCTOSITENIBHO ONPENEATh LEIN JACSITEIBHOCTH, IUIAHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIUPOBATh U NPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NesATeTLHOCTh, BBIOUpaTh Harbosee 3pheKTUBHBIC CIIOCOOBI pelieHusT yUeOHbIX U
NO3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIIBHO COCTAaBJISATh WIH KOPPEKTHPOBATH
MIPEUIOKEHHBIM aJIrOPUTM JEHUCTBUW NPU BBIIIOJHEHUU 33JaHUM C YYETOM
MOJIYYeHUs] HOBBIX 3HAHUU 00 M3y4daeMbIX OOBEKTaX — BEIECTBAX M PEAKIMSIX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITOJIB30BaTh ¥ aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIaracMbl€ B YCJIOBUH 33IaHUN.

INPEAMETHBIE PE3YJIBTATDBI



B cocraBe mnpeaMeTHBIX PE3yNbTATOB IO OCBOCHHUIO 00s3aTEIHLHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON padodel mnporpamMMon,
BBIICJISIIOT: OCBOCHHBIE OOYYaIOIIMMUCS HAay4YHbIE 3HAHUSA, YMEHHUS U CIOCOObI
JnercTBul, crneruduueckue IS IpeAMeTHOW oOjacthd  «XUMHUS», BHUIBI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpPETALNH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsX.

K xoHiy 00yueHus B 8 kij1acce npeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YUAIONITUXCS YMCHHUIA:

e PpACKpBIBaTh CMBICJ OCHOBHBIX XMMHUYECKHX IMOHSATHUW: aTOM, MOJIEKYJa,
XUMUYECKUH 3JIEMEHT, MPOCTOE BEUIECTBO, CIIOKHOE BEUIECTBO, CMECH
(omHOpOAHAS M HEOJHOPOAHAS ), BAJIGHTHOCTh, OTHOCUTENIbHASI aTOMHAs U
MOJIEKYJISIpHAss Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBasi J10J1s1 XUMHUUYECKOTO 3JIEMEHTa B COCIMHEHUHU, MOJIAPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peaKkuus, KiIacCUPUKAIMS peakiuil: peakiuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, PEAKIUU 3aMELICHUs, peaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BON 3 EKT peakiuu,
SJIpO aToMa, SJIEKTPOHHBIN CJIOM aToMa, aTOMHasi OpOUTalb, paauyc aToma,
XUMUYECKasl CBS3b, MOJISIPHAS U HEMOJISIpHAs] KOBAJICHTHAsI CBSI3b, MOHHAs
CBSI3b, WMOH, KATHMOH, AaHWOH, pPAacTBOpP, MaccoBas [OJs BENIECTBA
(mpolLieHTHAs! KOHIICHTPAIUs) B PaCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHYECKUX TOHITUH W
MPUMEHSITH 3TU NOHATHUS MPU ONMKUCAHUY BELIECTB U UX MPEBPALICHUI;

e HCIOJBH30BaTh XHWMUYECKYIO CHUMBOJHKY JJIS COCTaBJICHHUS (HOpMYT
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKLUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB JJIEMEHTOB B OWHAPHBIX COCTUHEHUSX,
CTENEHb  OKWUCJICHHS  JJIEMEHTOB B  OMHApHBIX  COCJAMHEHUSX,
MPUHAJICKHOCTh BELIECTB K OMNPEACIEHHOMY KJIACCy COCIMHEHHUM IO
dbopmynaMm, BHUJ XUMHUYECKOW CBsI3M (KOBaJeHTHAas M HOHHAas) B
HEOPraHUYECKUX COCAUHEHUSX;

e packpbiBaThb cMbIciH [lepuonnueckoro 3akona JI. W. Menaeneena:
JEMOHCTPUPOBATh MOHUMAHHUE NEPUOJANYECKONM 3aBHCUMOCTH CBOWCTB
XUMHUUYECKUX AJIEMEHTOB OT MX moJjioxkeHus B llepuoauueckoil cucreme,
3aKOHOB COXPAHEHHUSI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e OIKCHIBATh W XapakTepu3oBaTh TabmuuHyto ¢opmy Ileproauueckoit
CUCTEMbl XHMMHYECKHUX OJJIEMEHTOB: pa3jaudaTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mobounas noarpynna (b-rpymnma)y, Mansie u



OOJNbIIME TIEPHOJBI, COOTHOCHTh OOO3HAYEHHUS, KOTOPHIE HMMEIOTCS B
tabmuie «llepuomnyeckass cuctemMa XuUMUYecKuxX odjemeHtoB . U.
MenneneeBa» C YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX JIEMEHTOB (COCTaB U 3apsia siApa, 001IIee YUCIIO SJCKTPOHOB U
pacmnpeneneHue uX 1Mo JIEKTPOHHBIM CIIOSM);

e KJIACCH(PUIIMPOBATh XUMHUYECCKUE IJIEMEHTHI, HCOPTAHUUECKHUE BEIECTBA,
XUMUYECKHE peaknuu (10 YHUCIy U COCTaBy YYaCTBYIOIIUX B PEAKITUU
BEIIECTB, M0 TEIJIOBOMY 3D (PexTy);

e XapakTepu3oBaTh (OMHCHIBATH) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB
Pa3IUYHBIX KJIACCOB, MOATBEPK/ast ONMMCAHUE MPUMEPAMU MOJICKYISIPHBIX
ypaBHEHU COOTBETCTBYIOIINX XUMHUICCKUX PEAKITHI;

e TPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KA4€CTBEHHOTO
COCTaBa, BO3MOXXKHOCTH TIPOTCKAHUS XUMHUYECKUX TIPEBpAIICHUN B
Pa3INYHBIX YCIOBHUSAX;

e BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYISIPHYIO U MOJISIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJIIO XHUMHYECKOTO »JjeMeHTa 1o ¢GopMyse COECIUHEHHS,
MacCOBYIO JIOJIO BEIIECTBA B paCTBOPE, TPOBOUTH PACUETHI IO YPAaBHEHUIO
XUMHUYECKOM peaKIny;

e TPUMEHATH OCHOBHBIC OTICPAIIMH MBICITUTEIILHON ACSITCIIBHOCTH — aHAIIN3 U
CUHTE3, CpaBHEHHE, OO0O0OIIEHHE, CHUCTeMaTU3alluio, Kilaccu(uKkaiuio,
BBISIBJICHUC TPUYMHHO-CICACTBEHHBIX CBSI3€ — JUISI M3YYCHHSI CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMi, eCTECCTBEHHO-HAYyYHBIC METOJIbI
MO3HAHUA — HAONIOJICHUE, W3MEpPEHHEe, MOJEIUPOBAHUE, SKCIEPUMEHT
(peanbHBIN 1 MBICJICHHBIN);

e CIEJOBATh IIPaBUJIAM IOJIb30BAHUS XUMUYECKOM MTOCY 101 1 TaO0paTOPHBIM
o0opyZOoBaHUEM, a TaKXe TmpaBuWiaM OOpalleHHs C BEIIeCTBAMU B
COOTBETCTBHM C HMHCTPYKIHMSIMH TIO BBITOJTHCHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OTBITOB 110 TIOJYYCHHUIO U COOMPaHUIO ra3000pa3HbIX BEIICCTB
(Bommoposa M KHCIIOPOJa), MIPUTOTOBJICHUIO PACTBOPOB C OMPEICTEHHOM
MacCoOBOM J0Jiel pacTBOPEHHOTO BEIIECTBA, MJIAHUPOBATH U MPOBOAUTH
XUMHUYECKHE DKCMEPUMEHTHI IO PACTO3HABAHUIO PACTBOPOB INENOYCH U
KHUCIIOT C TIOMOIIIbIO MHIUKATOPOB (JTaKMyC, (eHON(PTAICHH, METUIOPAHK
U Jpyrue).

K xonIy o0yueHus B 9 Kjiacce peIMETHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITMXCS YMEHU:

e pacKpbhIBaTh CMBICII OCHOBHBIX XHMHUYECKHX TOHATHH: XHMHYCCKUI
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO,
CJIO)KHO€ BEMIECTBO, BAJIEHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIICHb



OKHUCJICHUS, XUMUYECKasl PEaKIus, XUMUIECKas CBs3b, TEIUIOBOU 3(PdeKT
peakiuuu, MOJib, MOJSIpHBIA  00BEM,  pacTBOp,  DJIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTHYECKAS] IUCCOLUUALMS, PEAKUUA HOHHOTO
oOMeHa, KaTauu3aTop, XHMHUYECKOE paBHOBecHe, OOpaTUMble W
HEOOpaTUMBbIE PEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIEC PEaKIUH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, OKUCIIEHHE U BOCCTAHOBIIEHUE, AJUIOTPOIIHS,
am(pOTEepHOCTH, XUMHYECKast CBSI3b (koBaJIeHTHaA, MOHHAas,
MeTaJuInYecKasi ), KpUCTAIIINYeCKas pemeéTKa, Koppo3usl METaIOB, CIIABBI,
CKOPOCTh XMMHUYECKOW pEeaKUuHu, MPEAEIbHO JOMYCTUMAas KOHLEHTPALUS
ITJIK BemiecTBa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHU U
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BEIIECTB U UX MPEBPAIICHUI;
UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIMKY JJIi COCTaBlIEHHUA (HOpMyT
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIUN;

OMPENIENATh BAJIGHTHOCTb U CTENEHb OKUCICHUS XUMUYECKUX JIEMEHTOB B
COCIMHEHUAX PpA3IUYHOTO COCTaBa, MPUHAJIEKHOCTh BEIIECTB K
OTNpeNIIEHHOMY KJIACCY COEIUWHEHUU 1o ¢opmyrnaMm, BHUJI XUMHYECKOU
CB3M (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKas) B HEOPTraHUYECKUX
COEJIMHEHHUAX, 3apsi/l MOHA M0 XUMHUYECKOM (QopMylie, XapakTep Cpelbl B
BOJIHBIX PACTBOPAaX HEOPTraHWUYECKUX COCAMHEHUMN, TUIl KPUCTATUTMYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbicn Ilepuogmueckoro 3akona J[. WM. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHHMAaHUE: OIUCHIBATh W XapaKTepHU30BaTh
tabnnunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHYECKHX 3JIEMEHTOB:
pasnuyaTh TOHATUS «TJaBHas mnoArpynmna (A-rpymma)» U «rmododyHas
noarpymnmna (b-rpynma)», maneie u OoNbIIME MEPUOABI, COOTHOCHUTH
0003HauY€eHUs1, KOTOPbIE UMEIOTCA B IEPUOANYECKON TabIUIE, C YUCITOBBIMU
XapaKTepUCTUKAMH CTPOCHUS aTOMOB XUMHYECKHUX DJIEMEHTOB (COCTaB U
3apsan  sApa, oO0IIee YHUCIO DJJIEKTPOHOB M paclpelesieHue HX 10
AJIEKTPOHHBIM CJI0SIM), OOBSCHATH OOIIUE 3aKOHOMEPHOCTH B M3MEHECHHUH
CBOMCTB 3JIEMEHTOB M HUX COCIMHEHUH B MpeJesax MaJlbIX MEPUOAOB U
TJIABHBIX TOJATPYMH C YYETOM CTPOCHUS UX aTOMOB;

KJIacCU(UIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPTaHUYECKHE BEIECTBA,
XUMHUYECKUE peakiuu (10 YHUCIy M COCTaBy Y4YacTBYIOIIUX B PeaKIuu
BEILIECTB, MO TEIJIOBOMY 3P (DEKTy, MO0 MU3MEHEHHUIO CTEIIEHEH OKHCIIEHUS
XUMHUYECKUX IJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIMME U CHENUPUISCKUE XHUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE



npUMEpPaMu MOJICKYJSIPHBIX W HOHHBIX YPaBHEHUU COOTBETCTBYIOIIUX
XUMUYECKUX PEaKIIil;

COCTABJISITh  YPaBHEHUS AJEKTPOJUTUYECKON AUCCOLMALUUA  KHUCIIOT,
IeJIOYEH U COJIeH, MOJHBIE U COKPAIIEHHbIC YPABHEHUS PEAKIIMI HOHHOTO
oOMEHa, ypaBHEHHUS PEaKIWi, MOATBEPKIAIONMUX CYIIECTBOBAHUE
TEHETUYECKOM CBSI3M MEK/Ty BEIIECTBAMHU PA3TMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIAN
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajlaHCca ITHX PEaKIIni;
MPOTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOYKHOCTH TMPOTEKaHUSI XWMUYECKHX TMPEBpAlICHUN B pPa3IM4HbIX
YCIIOBHUSIX;

BBIYHCIIATh OTHOCHTEILHYIO MOJICKYJIIPHYIO U MOJIIPHYIO MAcChl BEIIECTB,
MacCOBYIO JIOJTFO XHUMHYECKOTO JJeMeHTa 10 (opMyse COCIUHCHHSI,
MacCOBYIO JIOJTIO BEIIECTBA B paCTBOPE, TPOBOIUTH PACUETHI IO YPaBHEHHIO
XAMHUYECKOMN pEaKIuy;

cOOJTI01aTh TIPaBUIIa MOJIB30BAHUS XUMUYECKOM MOCYA0M 1 1a00paTOpHBIM
o0opyZoBaHUEM, a TakKe IpaBuja oOOpalleHuss C BEIIeCTBAMHU B
COOTBETCTBHUM C HMHCTPYKIMSIMH TIO BBINOJTHEHUIO J1aOOpaTOPHBIX
XUMHUYECKUX OIBITOB 110 TIOJYYCHHUIO U COOMPaHUIO Ta3000pa3HbIX BEIICCTB
(aMMmaka M yriaeKkHucIioro rasa);

MIPOBOJIUTH PEAKITUH, TIOATBEPKIAIOIINE KaYeCTBECHHBIN COCTAB Pa3TUIHBIX
BEII[ECTB: PACMO3HABATh OMBITHBIM IMyTEM XJIOpHI-, OpOMUA-, WOIHI-,
kapbonat-, (docdar-, cunukar-, cynbdar-, TUAPOKCHI-UOHBI, KATHOHBI
aMMOHHUSI MU HMOHBI W3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIME B BOJIHBIX
pacTBOpax HEOPTaHUYECKUX BEIICCTB;

MPUMEHSTH OCHOBHBIE OTIEPAIIMU MBICIIUTEILHOM IEATeTbHOCTH — aHATIU3 U
CUHTE3, CpaBHEHUE, 0000IIEHNE, CUCTEMATU3AIINIO, BBISIBIICHHE IPUYUHHO-
CJICICTBCHHBIX CBSI3€H — JJI M3YyYCHHsI CBOMCTB BEMIECTB M XMMHYCCKUX
peakmuii, E€CTECTBEHHO-HAyYHbIC METOABl TO3HAHUS — HaOIIOICHHE,
U3MEpPEHUEe, MOJICIIMPOBAHUE, SKCIIEPUMEHT (PeabHbIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUJIACC
Ne HaumeHoBaHue pa3ieioB U TeM Koauectso uacos DJiIeKTpOoHHbIE (HU(POBHIE)
n/m | mporpamMmbl Bceero | Kontposbneie | IIpakTutieckne | ogpazoparesbHble pecypebl
padoThI padoThI
Paszgea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUSA
11 XuMusi — BaKHast 00J1acTh 5 0 2 bubnuoreka IIOK https://m.edsoo.ru/7f41837¢
€CTECTBO3HAHMS U MPAKTUYECKOU
JIESATCIIBHOCTH YEJIOBEKa
1.2 BemiecTBa 1 XuMuyeckue peakimu 15 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
Hroro mo pazneny 20
Pa3znen 2. BaxxHelilue npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB
2.1 Boznyx. Kucnopoz. [Tonsitue 06 okcunax 6 0 0 bu6nuoteka IIOK https://m.edsoo.ru/7f41837c
2.2 Bopopon.ITorsTie 0 KUCIOTaX U COTSAX 8 0 1 bubmmoreka LIOK https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [TonsiTne 06 ocHOBaHMSIX 5 1 1 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
2.4 OcHOBHBIE KJIacChl HEOPraHUYECKUX 11 1 1 bubnnoreka L{OK https://m.edsoo.ru/7f41837¢
COEJIMHEHUH
Hroro mo pazueny 30
Pasznea 3. [lepuoanueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /. U. MenaesneeBa. CtpoeHue aToMOB. XUMHYECKAs
cBsi3b. OKUCINTEILHO-BOCCTAHOBUTE/IbHbIE PeaKINU
3.1 Ilepnonnueckuii 3akon u [lepuonnueckas 7 0 0 bu6nuoteka LIOK https://m.edsoo.ru/7f41837c
cHUCTEeMa XUMMUYECKUX deMenTtoB [1. 1.
Mengeneesa. CtpoeHue aroma
3.2 Xumuueckas cBsizb. OKHCIUTEIBHO- 8 1 0 bubnuoreka ITOK https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIIbHBIC PEAKIIHN
Hroro no pazgeny 15 bubnmoreka [{OK https://m.edsoo.ru/7f41837¢c
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Pe3epBHOE Bpemst

bu6nmmoteka LIOK https://m.edsoo.ru/7f41837c
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9 KJIACC

KoanuecTBo 4yacoB

Ne H DJlIeKTpoHHbIe (LM (ppoBbIE)
o/ anMeHOBaHMe Pa3/iesiOB M TeM NPOrpaMMblI Bcero | KOHTpOJIBHBI Mpakrnyeckne | GpasoBATENbHbIE PeCYpCLI
e padoThbl padoThI
Pa3zgea 1. BemmecTBo M XUuMH4YeCKHEe peaKkuu
1.1 [ToBTOpEeHME U YIiTyOJICHHE 3HAHUH OCHOBHBIX 5 1 0 bubmuorexa [JOK
paszenoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 32aKOHOMEPHOCTH XUMHUECKUX PEeaKIIUN 4 0 0 bubnnorexa [JOK
https://m.edso0.ru/7f41a636
1.3 DIIEKTPOJIMTHYECKAS AUCCOIALINSA. XUMUYECKHUE 8 1 1 bu6mmoreka [IOK
peakuuu B pacTBopax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
2.1 OO0mas xapakTepuCcTUKa XUMUYECKHUX Ay1eMeHTOB VIIA- 4 0 1 bubnnoreka [JOK
rpynisl. ['anorensr https://m.edso0.ru/7f41a636
2.2 OO1m1ast XxapaKTepUCTHKA XUMUUYECKUX 3JIeMEHTOB VIA- 6 0 0 bubnuoreka [IOK
rpynnsl. Cepa u e€ coeAMHEeHUs https://m.edsoo.ru/7f41a636
2.3 OO1m1ast XxapaKTepUCTHKA XUMHUUYECKUX AJIEMEHTOB V A- 7 0 1 bubnuoreka [IOK
rpynmnsl. A30T, hochop U UX COeTUHEHUS https://m.edsoo.ru/7f41a636
2.4 OO1m1ast XxapaKTepUCTHKA XUMHUYECKUX 3JIeMeHTOB [V A- 8 1 2 bubnuorexa [IOK
IPyHNIIBL. YTIEpOa U KPEMHUM U UX COCIUHEHUS https://m.edso0.ru/7f41a636
Hroro mo pazueny 25
Paspnen 3. Merasibl U UX COeIMHEHUS
3.1 OO0mMe cBoiicTBa METAIIOB 4 0 0 bubmuoreka [JOK
https://m.eds00.ru/7f41a636
3.2 Baxuerie MeTauibl 1 UX COSTUHEHUS 16 1 2 bubmuoreka [JOK
https://m.edso00.ru/7f41a636
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Hroro no pazneny 20
Pa3znea 4. Xumus 4 OKpysKaomas cpeaa
4.1 BemectBa 1 Matepuaibl B )KM3HU YEJIOBEKa 3 bubmuorexa [JOK

https://m.edso0.ru/7f41a636

Hroro mo pazneny 3

PeszepBHOE Bpems 3 bubnmoreka [JOK
https://m.edso0.ru/7f41a636
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IHOYPOYHOE IINTAHUPOBAHUE

8 KJIACC
KosnuuecTBo yacoB Jara DJIeKTPOHHbBIE
T
Ne Tema ypoka Bcero | Kourpoubnbie | I[IpakTuyeckue W3yueHu uudposbie
n/n padoTbI padoThI a o0pa3oBaTe/bHbIE
pecypchl
1 [Ipeamet xumun. Poias XUMUM B )KU3HU 1 0 0 bu6mmoreka [IOK
yenoBeka. Tena u Bemecrsa https://m.edsoo.ru/ff0d210c
2 [MousTHE O METONAX O3HAHUSA B XUMUUA 1 0 0 bu6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
3 [TpakTrueckas paborta Ne 1 «IIpaBuna paboTsl 1 0 1 bubnnoreka [JOK
B JIA0OPAaTOpUU U MPUEMBI 00OpALIICHUS C https://m.edsoo.ru/ff0d23dc
71a00paTOPHBIM 000PYIOBAHUEM
4 Yucteie BemecTBa u cMecH. CriocoObl 1 0 0 bubmuoreka [JOK
paszelieHusl cMecei https://m.edsoo.ru/ff0d26ca
5 [TpakTnyeckas padora Ne 2 «Pa3nenenue 1 0 1 bubnuoreka [IOK
cMmeceil (Ha mpuMepe OYMCTKHU MOBapEHHON https://m.edsoo.ru/ff0d28c8
COITN)»
6 ATOMBI 1 MOJIEKYJTBI 1 0 0 bubnuotexa [JOK
https://m.edsoo.ru/ff0d2a6c
7 XUMUYECKUE dNIEMEHTHI. 3HAKH (CUMBOJIBI) 1 0 0 bubnmnoreka [JOK
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie 1 CIIOKHBIE BEIIECTBA 1 0 0 bubmmoreka [JOK
https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YICHUE 1 0 0 bubmmoreka [JOK
https://m.edsoo0.ru/ff0d2d50
10 3aK0H ITOCTOSHCTBA COCTaBa BEILIECTB. 1 0 0 bu6nmoreka [JOK

Xumunyeckas popmyina. BaneHTHOCTh aTOMOB
XUMUYECKHUX HJIEMEHTOB

https://m.edsoo.ru/ff0d2eae
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11 OTHOCHTENIbHAS aTOMHAs Macca. bu6mmoreka [IOK
OTtHocuTenbHasE MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J11 XUMAYECKOTO JIEMEHTA B bu6mmoreka [IOK
COETUHEHUH https://m.edsoo.ru/ff0d350c
13 KonuyecTBo BemectBa. Mo, MossipHas bu6mmoreka [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 du3nyeckue U XUMHYCCKUE SBICHUS. bu6mmoreka [IOK
XuMuUecKas peakuus https://m.edsoo.ru/ff0d37fa
15 [Tpu3Haky U yCIOBUS MPOTEKAHUS XUMHUECKHUX bubmuorexa [JOK
peaxkuuii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMS MaCChl BEIIECTB. bu6mmoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brpruucienus Konm4ecTBa, MacChl BEIIECTBA 110 bubmuorexa [JOK
YpPaBHEHUSM XUMHUYECKHX PEaKIUn https://m.edsoo.ru/ff0d5708
18 Knaccugukarus XuMHUuecKux peakuui bubnuoreka [IOK
(coenuHeHus, pa3oKeHHs, 3aMEIIECHU, https://m.edsoo.ru/ff0d3f34
oOMeHa)
19 M. B. JIoMOHOCOB — y4€HBIN-IHIIUKIIONEIUCT. bubnuoreka [IOK
O00011eHne U cCUCTEMaTU3aLNS 3HAHUI https://m.edsoo.ru/ff0d40c4
20 Konrtponsnas padora Nel mo teme «Bemecta bubnuoreka [IOK
Y XUMHYECKHE PEAKIIUN) https://m.edsoo.ru/ff0d4290
21 Boznyx — cmechb razoB. CoctaB Bo3Tyxa. bubnnoreka [JOK
Kucmopoa — 37eMeHT U MPOCTOE BEIIECTBO. https://m.edsoo.ru/ff0d448e
O30H
22 du3nyecKkrue 1 XUMUYECKHIE CBOMCTBA bu6mmoreka [JOK
KHCII0po/ia (peakluy OKUCIIEHUS, TOPEHUE). https://m.edsoo.ru/ff0d4614
[TonsiTre 00 oKCcHmIax
23 Crioco0bI mostyueHust KUCI0poa B bubnuorexa [IOK

71a00paTOPUU U IPOMBIIIIEHHOCTH.
IIpuMeHeHue Kucnopoaa

https://m.edsoo.ru/ff0d497a
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24

TennoBoii 3 PeKT XUMHUIECKON peaKInu,
MOHSITHE O TEPMOXUMHUYECKOM ypaBHEHUH,
9K30- U PHJIOTEPMHUYECKIX PEaAKIIUIX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d4790

25 TormmBo (HedTh, yroib 1 MeTaH). 3arpsi3HEHUE bu6mumorexa [IOK
BO3/yXa, CIIOCOOBI €r0 MPEAOTBPAIICHHS https://m.edsoo.ru/ff0d4c4a
26 [TpakTuueckas padota Ne 3 o Teme bubmuorexa [JOK
«[lomyuenue u cobnpanue KUCIOPOAA, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTB)
27 Bomopoa — 35meMeHT 1 MpocToe BEIIECTBO. bu6mmoreka [IOK
Haxoxnenue B npupone https://m.edsoo.ru/ff0d4dd0
28 duznyeckne 1 XMMUYECKHe CBOMCTBA bu6mmoreka [IOK
Bojopoa. [Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 IToHsITHE O KUCIIOTaX U COJISIX bubmuorexa [JOK
https://m.edso0.ru/ff0d50d2
30 Crioco0slI MoTydeHUs BOAOPO/Ia B TAO0OPaTOPHH bubmmoreka [JOK
https://m.edsoo.ru/ff0d4ddo
31 [TpakTuyeckas padora Ne 4 o Teme bubnuoreka [IOK
«Ilonmydenne u coOupanue BoI0po/a, https://m.edsoo.ru/ff0d4f42
V3yYEHHUE €T0 CBOWCTBY
32 MossipHblii 00bEM ra30B. 3aKOH ABOTaapo bubnuoreka [IOK
https://m.edsoo.ru/ff0d542e
33 Brruncnenus 00pEMa, KOJIMYeCTBa BEIIeCTBA bubnmoreka [JOK
rasa 1o €ro M3BeCTHOMY KOJIMYECTBY BEILECTBA https://m.edsoo.ru/ff0d55a0
Wi 00bEMY
34 Brruncnenust 00bEMOB Ia30B 110 ypaBHEHHUIO bubanoreka [JOK
pEaKIuu Ha OCHOBE 3aKOHA 00BEMHBIX https://m.edsoo.ru/ff0d5708
OTHOUIEHUI Tra30B
35 dusnyeckue 1 XUMUYECKHUE CBOUCTBA BOJIEI bu6mmorexa [IOK

https://m.edsoo.ru/ff0d587a
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36 CocraB ocHoBanui. [TonsiTne 06 MHIUKATOpPAX bu6mmoreka [IOK
https://m.edsoo.ru/ff0d59e2

37 Bona xak pactBoputens. HachleHHbIC 1 bubmuorexa [JOK
HEHACBIIICHHBIE PacTBOPHLI. MaccoBas 10 https://m.edsoo.ru/ff0d5b40
BEIIECTBA B paCTBOPE

38 [TpakTuaeckast padota Ne 5 o Teme bubnmoreka [JOK
«ITpuroroBiieHUE PaCTBOPOB € ONPEACIEHHON https://m.edsoo.ru/ff0d5eba
MacCOBOM J0JIEN PACTBOPEHHOIO BEIIECTBA»

39 Kontponbnas pabota Ne2 no teme «Kucnopoz. bubnunoreka [JOK
Bonopoa. Bona» https://m.edso0.ru/ff0d6342

40 OKcHIBl: COCTaB, KiaccuUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e

41 [TomyueHnue U XUMHUYECKUE CBOWCTBA bubnuoreka [IOK
KHUCJIOTHBIX, OCHOBHBIX M aM(POTEpHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoBaHUs: COCTaB, KJIacCU(PUKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [Tomy4yeHue U XUMHYECKUE CBOMCTBA bubnuoteka [JOK
OCHOBAaHUMI https://m.edsoo.ru/ff0d67ca

44 Kucnotsr: cocras, knaccuduxarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 ITony4yenue U XMUMUYECKUE CBOMCTBA KUCIIOT bubmuorexa [IOK

https://m.edsoo.ru/ff0dfee2

46 Conu (cpenHue): HOMEHKIIATYpa, CIIOCOObI bubmuorexa [JOK
MOJTYyYEHHS, XUMUYECKUE CBOMCTBA https://m.edsoo.ru/00ad9474

47 [TpakTudeckas pabota Ne 6. Perenue bubnmoreka [JOK

E)KCHepI/IMeHTaJ'II)HI)IX 3a1a4 I10 TCMEC
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX
COECTUHEHUI

https://m.edso0.ru/00ad9b7c
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48 ['eneTrveckas CBSI3b MEXKIY KJIaCCaMH bu6mmoreka [IOK
HEOPraHUYECKUX COECIUHEHUI https://m.edsoo.ru/00ad9a50

49 O0o01IeHre U cHCTeMaTU3alus 3HaHUH bubnmoreka [JOK

https://m.eds00.ru/00ad9ch2

50 Kontponbnas padota Ne3 no teme "OcHOBHBIE bubnuorexa [JOK
KJIACChl HEOPTraHUYECKUX COCTMHEHUI" https://m.edsoo.ru/00ad9ela

51 [TepBbie NOMBITKY KIACCH(PUKAIIUU bubnnoreka [JOK
XUMHUYECKHX 3JIeMeHTOB. [lonsaTHe 0 rpymnmax https://m.edso0.ru/00ad9ffa
CXOJHBIX 3JIEMEHTOB

52 [Tepuoaunueckuii 3akoH u Ilepuonnueckas bubnnorexa [HOK
crucTemMa XMMu4deckux anemeHToB [l. U. https://m.edsoo.ru/00ada52c
Menneneena

53 [Tepuoapl, rpynmel, HOATPYIIIBI bubnuorexa [JOK

https://m.edsoo.ru/00ada52c

54 Crpoenue atomoB. COCTaB aTOMHBIX SIAEP. bubnmnoreka [JOK
W3o0Ttonbl https://m.edsoo.ru/00ada342

55 CtpoeHnue IeKTPOHHBIX 000JI0YEK aTOMOB bubnuotexa [JOK
anemeHToB [lepuoguyeckont cucremsr /1. U. https://m.edsoo.ru/00ada6bc
Menneneena

56 XapakTepucTuKa XMMHUYECKOTO 3JIEMEHTA 10 bubnuotexa [JOK
ero noJsioxkenuto B [lepuoanueckoit cucreme /1. https://m.edsoo.ru/00ada824
N. MenneneeBa

57 3nauenue [lepuoauueckoro 3akoHa s bubnmnoreka [JOK
pa3BUTHA Hayku U npakTuku. /. 1. Mennenees https://m.edsoo.ru/00ada96e
— Y4€HBI, NeAAror U rpakIaHuH

58 DIEKTPOOTPULIATETLHOCTh aTOMOB bubnmoreka [JOK
XUMUYECKHUX JJIEMEHTOB https://m.edsoo.ru/00adaab8

59 Honnasg xuMu4deckas CBA3b bu6mmoreka [JOK

https://m.edsoo.ru/00adac34
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60 KoBasieHTHast mosipHast XMMHUYECKasi CBS3b 1 bubmuorexa [JOK
https://m.edsoo.ru/00adaab8

61 KoBasieHTHast HEMOJsIpHAs XMMHYECKas CBS3b 1 bubmuorexa [JOK
https://m.edsoo.ru/00adaab9

62 CreneHb OKUCICHUS 1 bubnmoreka [JOK
https://m.edsoo.ru/00adae28

63 OKHCIIHTENbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH 1 bu6mmoreka [IOK
https://m.edsoo0.ru/00adb076

64 OKHCIUTENN U BOCCTAHOBUTEIHN 1 bubnuorexa [JOK
https://m.edso0.ru/00adb076

65 KonTponbaas padorta Ne4 o teme «CtpoeHue 1 bubmmoreka [JOK
aToMa. XMMHYECKas CBI3b» https://m.edsoo.ru/00adb486

66 PesepBHblit ypok. O60011€HNE U 1 bu6mmoreka [IOK
cucTeMaTu3alus 3HaHui https://m.edsoo.ru/00adb33c

67 PesepBHeIit ypok. O000IICHHE 1 1 bubmmoreka [JOK
cucTeMaTHu3alus 3HaHui https://m.edsoo.ru/00ad9cb?2

68 PezepsHblil ypok. O6001eHue U 1 bubnuoreka [IOK
cUCcTeMaTU3alus 3HaHuH https://m.edsoo.ru/ff0d61c6

OBLIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68
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9 KJIACC

KoaunuecTBO 4acoB

Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Bcero KonTposabubie IIpakTuyeckue
n/n P P H3ydyeHusi | 00pa3oBaTe/IbHbIE PEeCYPChl
padoThI padoTbI

1 [Tepuonuueckuii 3akou. Ileproamueckas 1 0 0 bubmmoreka [IOK
crucTemMa XuMudeckux annemeHton /1. U. https://m.edsoo.ru/00adb59e
Menneneena

2 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 0 0 bubnnoreka [JOK
XUMHUYECKHX 3JIEMEHTOB IIEPBBIX TPEX https://m.eds00.ru/00adb6b6
MEPHUOIOB

3 Knaccudukanus u HOMeHKIaTypa 1 0 0 bu6nmoreka [IOK
HEOPraHWYECKUX BEUIECTB https://m.edsoo.ru/00adb7e2

4 Buapl xuMu4eckoi CBA3M U THUITBI 1 0 0 bubnuorexa [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6

5 Konrponsnas padora Nel o teme 1 1 0
«IToBTOpeHue u yrayOiaeHrne 3SHaHUI
OCHOBHBIX pa3/IeNioB Kypca 8 Kiacca

6 Knaccudukanus XuMHUECKUX peaklui Mo 1 0 0 bubnmnoreka [JOK
pa3IMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbch0

7 [ToHsiTHE O CKOPOCTH XMMHUECKOM 1 0 0 bubnuotexa [JOK
peakuuu. [IoHsITHE O TOMOTEHHBIX U https://m.edsoo.ru/00adbe9a
TeTePOTEeHHBIX PEaAKIIHSIX

8 [TonsiTHE O XUMHYECKOM PAaBHOBECHH. 1 0 0 bubnuoreka [JOK
DakTOpBI, BIUAIOIINE HA CKOPOCTh https://m.edsoo.ru/00adc28c
XUMHUYECKON PEaKIMH U TIOJIOKEHUE
XUMHYECKOTO PAaBHOBECHUS

9 OKHCITUTEIIEHO-BOCCTAaHOBHUTEIHLHBIC 1 0 0 bubmmoreka [JOK

peaxiuu

https://m.edsoo.ru/00adcade
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10

Teopust 37EKTPOIUTUYECKOMN
mucconranuu. CUIIbHBIE U Cl1a0ble
AIEKTPOIUTHI

bu6mmoreka [IOK
https://m.edsoo.ru/00adcd68

11 Honubie ypaBHEHUS peaKIuit bubmuorexa [JOK
https://m.edsoo.ru/00add448
12 XUMHUUYECKHEe CBOMCTBA KUCTIOT U bubmuorexa [JOK
OCHOBaHUH B CBETE MPEACTABICHUI 00 https://m.edsoo.ru/00add5d8
AIIEKTPOJIMTUICCKOU JTUCCOITUAITUT
13 XUMHYECKUE CBOMCTBA COJICH B CBETE bubnuorexa [JOK
MIPEACTABICHHUI 00 AJICKTPOIUTHICCKOM https://m.edsoo.ru/00add8b2
JTUCCOLIAAITIT
14 [TonsiTue o ruaponuse cosen bubnnorexka [JOK
https://m.edsoo.ru/00add9d4
15 O0o01IeHre U CHCTeMAaTU3alus 3HAHUN bubnuorexa [JOK
https://m.edso0.ru/00addd12
16 [TpakTrueckas padota Ne 1. «Pemenue bubnnorexka [JOK
DKCIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
17 Konrtponsnas padora Ne2 o treme bubnuoreka [IOK
«INEKTPOIUTUYECKAS] TUCCOLIAALIHSL. https://m.edsoo.ru/00addecO
XUMUYECKUE PEaKIMH B PACTBOPAX)»
18 OO011ast XxapakTepUCTHKA raJlOreHOB. bubnuoreka [IOK
XHMMHYECKHE CBOWCTBA HA IIPUMEPE XJI0pa https://m.edso0.ru/00addfe2
19 Xnoposogopona. CossiHast KMCIIOTa, bubnnoreka [JOK
XAMHYECKHUE CBOMCTBA, IOJyYEHUE, https://m.edsoo.ru/00ade104
MIPUMCHEHUE
20 [TpaxTiueckast padorta Ne 2 o teme bubnnoreka [JOK

«ITonmydyeHnue cCOITHON KUCTOTHI, U3YUEHUE
€€ CBOICTB»

https://m.edsoo.ru/00ade348
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21

Beruucnenus no ypaBHeHUsIM XMMHYECKHX
peaxkitii, eCiIM OJIMH U3 PEarcHTOB JaH B
n30BITKE

bu6mmoreka [IOK
https://m.edsoo.ru/00ade488

22 OO0mias xapakTepucTruka 3J1eMeHTOB VIA- bubmuorexa [JOK
TPYIIIBI https://m.edsoo.ru/00ade64a

23 AnnoTpornHbie MOAU(UKALIUU CEPHI. bu6mumorexa [IOK
Haxoxnenue cepbl U €€ COETMHEHUH B https://m.edsoo.ru/00ade64a
npupojae. XuMHYECKHE CBOMCTBA CEPhI

24 CepoBonopoi, cTpoeHue, GU3NIECKue 1 bubmmoreka [IOK
XUMUYECKHUE CBOKCTBA https://m.edso00.ru/00ade802

25 Oxkcupl cepbl. CepHas KUCIIOTA, bubnuotexa [JOK
(bU3HYECKHEe U XUMHUYECKUE CBOMCTBA, https://m.edsoo.ru/00adea28
pUMEHEHHE

26 XVMUYECKUE peaKkliy, JIeXkKalllue B OCHOBE bubnnorexa [HOK
IPOMBIIIJICHHOTO CII0C00a MOTyYeHUs https://m.edso0o.ru/00adec8a
CEpPHOM KUCIOThL. XUMUYECKOE
3arps3HEeHUe OKpYXKarolel cpeibl
COCZIMHEHUSIMH CEPhI

27 Brrunciaenue MaccoBOM 4OJIHM BEIXOa bu6nmoreka [IOK
IIPOJIYKTa PEaKIIUH https://m.edsoo.ru/00adec8a

28 OO01mas XxapakTepuCcTHKa dJIEMEHTOB V A- bubmmoreka [JOK
rpynnsl. A30T, pacipOCTpaHEHHE B https://m.edsoo.ru/00adeea6
npupoe, GU3NIecKre U XUMHUIECKUE
CBOMCTBA

29 AMMHUak, ero pu3nuecKue 1 XuMHYeCKue bubnnoreka [JOK
CBOMCTBA, ITOJIy4YCHUE U IIPUMEHEHUE https://m.edso00.ru/00adf004

30 [Tpaktuyeckas padora Ne 3 o Teme bubnuoreka [IOK

«ITonyueHne aMmMuaka, U3y4eHHUE €ro
CBOUCTBY»

https://m.edso0.ru/00adf180
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31 A3oTHas Kuciora, e€ GusndecKkue u bubmuorexa [JOK
XUMHUYECKHE CBOMCTBA https://m.edso00.ru/00adf306

32 Hcnonb3oBaHne HUTPATOB U COJIEH bubmmoreka [JOK
AMMOHHS B KAYECTBE MUHEPATbHBIX https://m.edsoo.ru/00adf518
ynoopeHuit. XuMHU4eCcKoe 3arpsi3HeHHE
OKpY’Karolllel cpeibl COeIMHEHUSIMHU a30Ta

33 ®dochop. Okcun dhocdopa (V) u bubnmoreka [JOK
docdopnas kuciaota, pu3ndecKue u https://m.edso0o.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJyYEHUE

34 Hcnons3oBanue pocdaToB B KaUeCTBE bubmmoreka [JOK
MUHEPATBHBIX YA0OpeHUid. 3arpsi3HeHue https://m.edsoo.ru/00adfc20
PUPOHOH cpeabl pocdaramu

35 Yraepona, pactipocTpaHEHHE B IPUPOJIE, bubnuotexa [JOK
(bu3MYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c

36 Oxkcupsl yraepoaa, ux Gpusndeckue u bubnmnoreka [JOK
XUMHUYECKHUE CBOMCTBA. DKOJIOTHYECKUE https://m.edsoo.ru/00adfebe
po0OJIeMbl, CBSI3aHHBIE C OKCHJIOM
yraepona (IV)

37 VYronbHast KucioTa u e€ coiu bubnuotexa [JOK

https://m.edso00.ru/00ae006c

38 [TpakTiueckas pabota Ne 4 o Teme bubnnoreka [JOK
"TTosrydyeHune yrieKucioro rasa. https://m.edso0o.ru/00ae027e
KavecTBenHnas peakuus Ha kKapOOHAT-HOH"

39 [TepBoHavanbHbBIE OHATHS 00 bubnmnoreka [JOK
OPraHMYEeCKHUX BEMIECTBAX KaK O https://m.edso0.ru/00ae054e
COEIMHEHUSIX YTIepoaa

40 Kpemnuii u ero coequneHus bubnmoreka [JOK

https://m.edso0.ru/00ae080a
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41

[Tpaktuueckas padora Ne 5. Pemenue
AKCIIEPUMEHTAJIbHBIX 33724 110 TEME
«BaxHeime HeMeTalibl U UX

bu6mmoreka [IOK
https://m.edsoo.ru/00ae0bf2

COEUHEHUS
42 Konrtponsnas padora Ne3 o teme bubmmoreka [IOK
«BaxkHelne HeMeTaJIbl U UX https://m.edsoo0.ru/00ae0el8
COETUHEHUS
43 OO61mas xapakTepUCTHKA XUMUYECKUX bubnnoreka [JOK
DJIEMEHTOB — METaJIJIOB. MeTautnaecKkas https://m.edsoo.ru/00ae103e
CBSI3b U METaJUITMYECKask KPUCTAIMUECKast
peméTka. Pu3nuecKue CBOMCTBA METAILIOB
44 XUMHYECKUE CBOMCTBA METAJIIOB. bubnuotexa [JOK
DIIEKTPOXUMUYECKUN P HAIPSHKEHUIM https://m.edso00.ru/00ae1156
METAJLIOB
45 OO61mue crocoObl MOTYyYEHUS! METAILIOB. bu6mmoreka [IOK
CnnaBel. Beruncnenus no ypaBHeHUsIM https://m.edso00.ru/00ae1156
XUMHUYECKHUX PEAKIIHii, €CIU OJIUH U3
PEareHTOB COACPKUT MPUMECH
46 [ToHsiTHE O KOPPO3UU METAJIIOB bubnmnorexa [JOK
https://m.edsoo.ru/00ael278
47 [llemounbIe MeTaIIITBI bu6mmoreka [IOK
https://m.edsoo.ru/00ael14b2
48 OKCHUJIBI U TUAPOKCUIBI HATPUS U KAJIHS bubnuorexa [JOK
https://m.edsoo.ru/00ael14b2
49 [llenouHO3eMENbHEIC METAJIIbI — KAIBIIHHM bu6mmoreka [JOK
W MarHui https://m.edsoo.ru/00ael5e8
50 Baxkuelinne coefMHEHNS KaJIbINAS bu6mmorexa [IOK
https://m.edsoo.ru/00ae15e8
51 O060011IeHNE U CUCTEMATHU3AaLMs 3HAHUN
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52 JKEcTkoCTh BOIBI U CIIOCOOEI €6 bu6mmoreka [IOK
YCTpaHEHHUS https://m.eds00.ru/00ae1886
53 [TpakTrueckas padota Ne 6 o Teme bubmuorexa [JOK
"XKEcTKOCTHL BOJABI U METOEI €€ https://m.edsoo.ru/00aelae8
ycTpaHeHus"
o4 AoMUHUT bubnmoreka [JOK
https://m.edsoo.ru/00aelc64
55 AMdoTepHbIE CBOMCTBA OKCHIA U bubnnoreka [JOK
TUJPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneszo bubmmoreka [JOK
https://m.edso0.ru/00ae1d86
S7 Oxkcuapl, THAPOKCU B 1 conn xenesa (II) bubnuorexa [JOK
u xenesa (I1I) https://m.edso0o.ru/00ae35e6
58 O0o01IeHNe U CHCTeMAaTU3alus 3HAHUN
59 [TpakTudeckast pabota Ne 7. Pemenue bubnmnoreka [JOK
AKCIEPUMEHTAIBHBIX 3a7a4 10 TEME https://m.edsoo.ru/00ae3de8
«BaxkHel1me MeTasibl U UX COSIUHEHUS
60 Brrancnenus mo ypaBHEHUSIM XUMHYECKUX bubnmnoreka [JOK
pEaKILHii, €CIIM OJIMH U3 PEAreHTOB JaH B https://m.edso0.ru/00ae1750
U30BITKE UITU COJEPIKUT MPUMECH.
Brrunciienust MaccoBoOil J0JIM BBIXOJ1a
MPOJYKTa PEaKIuu
61 O0o01IeHne U cucTeMaTu3alus 3HaHU|
62 Konrponsnas padora Ne4 o teme
«BaxHeue MeTalljibl U X COCIUHCHUS
63 BemectBa u MmaTepuanbl B TOBCEAHEBHOM bubnmoreka [JOK
JKU3HU YEJIOBEKA https://m.edso0.ru/00ae3f50
64 XUMHYECKOE 3arpsA3HEHUE OKPYKaIOIIen bubnmnorexa [JOK

CpeIbI

https://m.eds00.ru/00ae4270
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65 Poibp XxumuM B pemieHnn SKOJIOTHYECKHUX 1 bubmuorexa [JOK
npo0em https://m.edso00.ru/00ae4270
66 PesepBHelit ypok. O600IICHHE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHelit ypok. O600IICHHE U 1 bubnmoreka [JOK
cUCTeMaTH3alus 3HaHUH https://m.edsoo.ru/00adb33c
68 PesepBHeiil ypok. O6001ICHHE 1 1 bubnmoreka [JOK
cHUCTeMaTH3alusl 3HaHUH https://m.edsoo.ru/00ad9cbh2
OBILIEE KOJIMYECTBO YACOB I1O0 68
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YYEBHO-METOANYECKOE OBECIHEYEHHUE OBPA30OBATEJBHOI'O
HPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V151 YYHEHUKA

* Xumus, 8 knacc/ 'abpuensua O.C., Octpoymos WU.I'., Cnaakos C.A., AKIIMOHEpHOE OOIIECTBO
«3marenscTBO «lIpocBemenue»

» Xumus, 9 knacc/ I'abpuensu O.C., OctpoymoB WU.I"., Cnaakos C.A., AKIHOHEpHOE
obmectBo «M3natenscTBO «IIpocBemnieHue»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

IMa6puensu O. C. Xumus. Meroaudeckoe mocodue Jijis 8 kiacca yuebHoe mocoodue st
obmieoOpazoBarenbHbix opranusanuii / O. C. T'abpuensa, U. B. Axcénosa, U. I'. OctpoymoB.
— M.: [Ipocsemenue, 2019

Ia6puensu O. C. Xumus. COOpHUK 3a/1a4 B YIPXHEHHH. § Ki1acc: yueOHOe TocoOue Jist
obmeobpazoBatenbHbIx opranuzamuit/ O. C. 'abpuensn, U. B. Tpuryouak M.: [Ipocsemienue,
2019

INabpuensu O. C. Xumust. TeTpaas ams 1a00paTOPHBIX OIMBITOB U MPAKTHUECKUX padoT. 8
KJacc: yueOHoe mocobue st o0ieoopazoBarenbHbIx opranusanuii / C. I'abpuensn, U. B.
Akcénona, U. I'. OctpoymoB. — M.: IIpoceewienune, 2019

INabpuensu O. C. Xumus. Pabouas Tetpanp. 8 kiacc: yuedHoe mocooue ajis
obmreo6paszoBarenbHbix opranusanuii / O. C. I'abpuensn, C. A. Cnankos, U. I'. OctpoymoB. —
M.: Ilpocsemenue, 2019

INabpuensu O. C. Xumus. Metoaudeckoe mocodue st 9 kiacca: yued. mocodue amns
obmieoopazoBarenbHbix opranusanmii / O. C. 'abpuensia, U. B. Axcénona, 1. I'. OctpoymoB.
— M.: [Ipocsemienue, 2019

Iabpuensa O. C. Xumust. COOpHHUK 3a/1a4 B YIpXHEHUH. 9 Kiace : yueOHOe Tocodue Jyis
obmreoOpaszoBarenbHbix opranusanuii/ O. C. 'abpuensy, U. B. Tpury6uak. M.: [Ipocsernienue,
2019

INabpuensn O. C. Xumus. TeTpaas ams 1a0opaTOPHBIX OIMBITOB U MPAKTUYECKUX padboT. 9
KJ1acc : yueOHoe mocooue s 06meoopazoBaTenbHbIx opranuzammii /O. C. T'abpuensn, U. B.
Axkcénosa, U. I'. Octpoymos. — M.: IIpocsemenue, 2019

lNa6puensu O. C. Xumus. Pabouas Tetpanp. 9 knacc : yaebHoe mocodue st
o0meoOpa3zoBarenbHbix opranuzaimii / O. C. 'abpuensn, C. A. Crnaakos, U. I'. OctpoymoB. —
M.: [Ipoceemenue, 2019

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1. http://www.alhimik.ru [IpeacraBiaensl pyOpUKH: COBETHI AOUTYPUECHTY, YUUTEIIO XUMHUH,
CIPaBOYHHK (O4YeHb OoJIbLIas MOA00PKa TAOIHI] ¥ CIPABOYHBIX MAaTEPHAJIOB), Becesasi XUMUS,
HOBOCTH, OJIMMIIUAIbI, KyHCTKaMepa (Macca MHTEPECHBIX HCTOPUYECKUX CBEACHUH).

2. http://www.hij.ru XKypnan «Xumus u ’KU3Hb» MOHATHO U 3aHUMATEIHHO PACCKA3bIBAET 000
BCEM MHTEPECHOM, YTO IIPOUCXOIUT B HAYKE U B MUPE, B KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.htm] DnekTpoHHbI KypHAT «XUMUKA U XUMUSI», B
KOTOPOM IIPE/ICTaBIEHO MHOXKECTBO

OTIBITOB TI0 XUMUH, 3aHUMATEITBHOIN HH(OPMAIIHH, TIO3BOJISIONIEH YBIIeYh YICHUKOB
HKCIEPUMEHTAIBHOM YacThIO MpeIMeTa.

4. http://c-books.narod.ru BceBo3mokHast turepatypa 1mo XMMHH.

5. http://www.drofa-ventana.ru M3BecTHOE H31aTeNbCTBO YUEOHOM muTepaTypbl. HOBUHKH
HAYYHO-TIOMYJISIPHBIX ¥ 3aHUMATEIbHBIX KHUT TI0 XHMHUH.

6. http://1september.ru XXypnan ans yuuteneit 1 He TobKo. bonbiioe koaudecTBo padoT
YYEHHUKOB, B TOM YHCIIE M HCCIIEJIOBATEIILCKOTO XapaKTepa.

7. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IKOIbHBINA TOPTAT CO CCHUIKAMU
Ha 00pa3oBaTeNIbHBIC CANUTHI 110 XHMHH.



8. www.periodictable.ru COopHuK cTaTeil 0 XUMUYECKHX 3JIEMEHTaX, WIITIOCTPUPOBAHHBIHI
IKCIIEPUMEHTOM
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