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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o y4yeOHOMY HpeAMETYy «XHMHsD» COCTaBJI€HAa Ha OCHOBE
TpeboBanuii k pesynapraram ocBoeHuss OOIl OOO, mpexacrtaBiaeHHbix B OI'OC
000, ®AOIT OO0 pgns oOydaromMXcsi ¢ OrPAHUYEHHBIMH BO3MOKHOCTSIMU
310pOBbs  (YTBEPXKIEHHOW TpUKa3zoM MMUHHCTEpCTBa TMpocBemieHuss P® ot
24.11.2022 Ne 1025), Ha ocHOBe (enepanbHOM padodeii mporpaMMbl BOCITUTAHUS a
TakkKe ¢ y4E€TOM KOHIIEHIIMU TpENoAaBaHus ydeOHOTO mpeaMera «XUMHUS» B
o0Opa3zoBaTenbHbIX opranuzaiusax Poccuiickoit @eaepariuu.

[Iporpamma mo xuMuM Aa€T TPEACTABICHUE O IENSIX, OOIIeH cTpareruu
oOy4eHHsi, BOCHUTaHUS MW Pa3BUTHUS OOYYAIOMIMXCS CPEICTBAMH Y4YEOHOIO
npeamera, YCTaHABIIMBAET 00s13aTENIbHOE MIPEAMETHOE COJIepKaHue,
MPEAyCMAaTPUBAET pACIPENEIECHUE €ro Mo KilaccaM H CTPYKTYpPHPOBAHHUE IO
pazielnaM U TeMaM MPOrpaMMbl MO XUMHUH, OMNPENENACT KOJUYECTBEHHBIE W
KaueCTBCHHbBIC XapaKTEPUCTUKU coJiepKaHus, PEKOMEHYEMYIO
MOCJEN0BATEIbHOCTh  M3YYEHHUSI XHUMHM C YYETOM  MEKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM Yy4eOHOro Ipoiecca, BO3PACTHBIX
0COOEHHOCTEW O00yYaroluXcsi, OIpeAeNseT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTeIbHOM
MpoTrpaMMbl HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHusl, a TakXke TpeOOBaHUM K
pe3yibTataM 00yYeHHs] XUMUU Ha YPOBHE 1I€JIEW U3yUYeHUsl TIpeaMeTa U OCHOBHBIX
BHUJIOB Y4€OHO - TO3HABATEJIILHOM MESITEIBHOCTH OOYYalOIIErocss Mo OCBOEHUIO
y4eOHOTr0 Co/IepKaHMs.

3HaHWE XWUMHH CIY)KUT OCHOBOM Il (OPMHPOBAHUS MHUPOBO33PECHUS
o0yyJarolierocs, €ro NmpeACTaBICHUN O MaTEepUaIbHOM EIWHCTBE MHUpPA, BAXKHYIO
posib urpator GopMUpPYEeMbIe XUMHUEW MPEACTaBICHUS O B3aWMOIIPEBPAICHUSIIX
SHEPrUu M 00 DBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEHICHUS TJI00ATbHBIX
npo0JieM YCTOMYMBOTO Pa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPTreTUUYECKOM,
MUIIEBON M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUSI.

N3ydyenne xumuu:

CIIOCOOCTBYET  peajiu3allid  BO3MOXKHOCTEM  JJI1  CaMOpa3BUTUA U
dbopMupOBaHUsI KYJIbTYPhI IMYHOCTHU, €€ 00111ei U (PYHKIIHMOHATLHON IPaMOTHOCTH;

BHOCHUT BKJIaJ B (POPMHUpPOBAHHME MBIIIJIEHUSI U TBOPUYECKUX CIOCOOHOCTEM
0oOyJarolmmxcsi, HABBIKOB WX CaMOCTOSATEIHLHOM  y4eOHOW  JeATEeIbHOCTH,
DKCIIEPUMEHTAILHBIX W HCCIEIOBATEIBCKUX YMEHHM, HEOOXOJMMBIX Kak B
MTOBCETHEBHOM JKM3HU, TaK U B TPO(PECCHOHATILHOM NESITEIIbHOCTH;

3HAKOMHUT CO CIHEeUM(PUKON HAYYHOTO MBIIIJICHUS, 3aKJIaJbIBAET OCHOBBI
[EJIOCTHOTO B3IUIsIIa Ha €MHCTBO MPUPOBI U YEJIOBEKA, SBJISICTCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINUXCS;



criocoOCTByeT (OPMHPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
Hay4HbIM 3HAHUAM, K IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTHYECKOE
00pa3oBaHHUE 00YYAIOIITUXCSI.

JlanHbIe HampaBieHWS B OOYYCHHHM XUMHU OOCCIICUMBAIOTCS CICIIM(PUKON
comepkaHusi  y4eOHOTO  TMpeaMeTa, KOTOPBIA  ABISETCS — NEAarorudeckKu
aJanTUPOBAHHBIM OTpa)keHHeM 0a30BOM HAYKH XMMHUH Ha OMpeeIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 00I1Ier0 00pa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYalOIUMHCS CUCTEMbI MEPBOHAYAIBHBIX IMOHSITHUN XWMHH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CtpykTypa coaepKaHUs MPOTPAMMBI IO XUMHH C(OPMHUpPOBAHA HA OCHOBE
CUCTEMHOIr0 mnoaxoja k €€ uzydeHuro. ColepxKaHue CKIAAbIBAECTCS U3 CUCTEMBbI
MNOHSATUN O XUMHUYECKOM 3JIEMEHTE U BEUIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0e 3T CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl MO0 MPHUHIUITY
MOCJIEI0BATEIBLHOTO PA3BUTHS 3HAHWI HA OCHOBE TEOPETUUYECKUX MPEICTABICHUN
Pa3HOrO YPOBHS:

—aTOMHO - MOJIEKYJISIPHOTO YYE€HHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

—Ilepunoanueckoro 3akoHa /. 1. MeHneneeBa Kak OCHOBHOTO 3aKOHA XHUMUMU;

—y4€HUS O CTPOCHUHU aTOMa U XUMHUYECKOM CBS3H;

—TpEeACTAaBICHU 00 SJIEKTPOJUTUYECKOM JUCCOLMAIMKM  BEIIECTB B
pacTBopax.

TeopeTnueckue 3HAHUS PACCMATPUBAIOTCA HA OCHOBE HSMIUPUYECKH
MOJIYYCHHBIX U OCMBICIICHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO
YPOBHS K JPYrOMY, BBINOJHSAS (QYHKIMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU MPAKTUYECKOTO MPUMEHEHUS] U MOJy4CHUs
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEJCTABJIEHUS] O XUMUYECKOM COCTABJISAIOIIECH HAYYHOU KapTUHBI MHUPA B JIOTUKE
€€ CHUCTEeMHON NPUPOJbI, IEHHOCTHOTO OTHOIIEHUS K HAay4YHOMY 3HAaHHUIO U
METOJlaM TO3HaHHMS B Hayke. M3ydeHue XUMUU NPOUCXOAUT C MPUBJICUCHUEM
3HAHUW M3 paHee U3YUYEHHBIX YYEOHBIX MpeaMeToB: «OKpyX aloluil MUPY,
«buomnorus. 5—7 kinacce» u «PuszuKa. 7 Kjaaccy.

[Ipy wu3yyeHUM XUMHHM TPOUCXOAUT (PopMHpOBaHUE 3HAHUN OCHOB
XUMUYECKON HAayKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHUYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaya y4eOHOro mnpeaMera COCTOMT B (POPMUPOBAHUU CHUCTEMBI XMMHYECKHX
3HAHUN — BXKHEUIMX (PaKTOB, OHSATUM, 3aKOHOB U TEOPETUUYECKUX MOJOKECHHM,



JOCTYNMHBIX 0000OIIEHUIT MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
OpUOOIIEHNHM K HaydHbIM METOAAM TO3HAHMA TpPU H3YYCHHH BEIIECTB H
XUMUYECKUX PeaKIuii, B (OpMUPOBAHUHU U PAa3BUTHN MTO3HABATEIILHBIX YMCHHUUA H
UX TPUMEHEHMH B Y4YEOHO - IMO3HABAaTEIIbHOW W y4eOHO - HCCIIeOBATEIbCKOMN
JeSTEIbHOCTH, OCBOCHMM TNpaBWI 0OE€30MacHOTO OOpallleHHus C BellecTBaMU B
MOBCEHEBHOM JKU3HU.

[Ipu u3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsSI BaXKHOE
3HauY€HUE MPUOOPENH TaKHUe 1eJId, KaK:

—(hopMHUpPOBaHUE HHTEIUIEKTYaIbHO Ppa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa3oBaHUIO, COTPYAHHUYECTBY, CAMOCTOSTEIHHOMY MPHHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

—HampaBJICHHOCTh ~ OOy4YeHHSI  HAa  CHUCTEMaTHYeCKoe  MpuOoOIleHue
oOydJaronmxcsi K CamMOCTOSATEIbHOM MO3HABATENILHON JEeATEIbHOCTH, HAYYHBIM
METOJIlaM TO3HaHUS, (POPMUPYIOIMIMM MOTHBAIIUIO M PAa3BUTHE CIOCOOHOCTEH K
XMW,

—00ecrneyeHne yclIoBUM, CIIOCOOCTBYIONMIUX MPUOOPETEHUIO 00YUYarOIUMHUCS
OIbITa Pa3HOOOpPa3HOW MAESITENBbHOCTH, MO3HAHHUA U CAMOIIO3HAHMS, KIIIOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUYCHUE [IJIS
Pa3IMYHBIX BUJOB JCSITEIBHOCTH;

—(popMupoBaHre oOme  (QYHKIMOHAIBHOH M  €CTECTBEHHO-HAY4YHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHHHA OOBSICHATh U OLEHUBATH SIBJICHHS
OKpPY>KaIOIIeT0 MHpa, WCIONB3Yys 3HAHWUS U OMBIT, MOJIYYCHHBIE TPU W3YYCHUU
XUMUHU, TPUMEHATh WX TPU PEIICHHH MpoOJeM B IOBCEIHEBHOW XU3HHU H
TPYAOBOM JEATEIBHOCTH;

—(hopMmupoBaHre y  00ydYaromuxcsi TYMaHUCTUYECKHX  OTHOIICHUIA,
NMOHUMAaHUSl [EHHOCTH XHUMHUYECKUX 3HAHUA IS BBIPAOOTKH DKOJIOTHYECKHU
1eJIECO00Pa3HOro0 TOBENEHUST B OBITY U TPYAOBOM JEATENBHOCTH B IENIAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOILIEH MPUPOTHON CPEIbI;

—pa3BUTHE MOTHUBAIMU K OOYYEHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CAaMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY TpO(Uis U HAMpaBIEHHOCTH NajbHEHIIEro
oOydeHusl.

OOmiee YMCIO YacOB, OTBEAEHHBIX [UISI H3YYEHHMs] XUMHUH Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3zoBanus, coctaBisieT 136 yacos: B 8 kitacce — 68 vacosB (2
yaca B HeJleli0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYYEHUA

8 KJIACC

IlepBoHaYaIbHbIC XUMHYECKHE IOHATHS

[Ipenmer xumuun. Ponb XMMUU B )KU3HHU YEIOBEKA. XMMUSI B CUCTEME HAYK.
Tena w BemectBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATrPEraTHOE COCTOSIHUE
BellecTB. [loHsATHE O MeTOgax MO3HAaHUS B XUMHUU. UHCThIE BEUIECTBA U CMECH.
CriocoObl pa3zesieHust CMecei.

ATOMBI ¥ MOJIEKYJIBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJBI XUMHUYECKUX
aneMeHTOB. [IpocThie U CIOKHBIE BEIIECTBA. ATOMHO - MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas ¢opmyna. BaleHTHOCTb aTOMOB XHMMHUYECKHUX 3JEMEHTOB.
3akOH TMOCTOSIHCTBAa cocTaBa BemiecTB. (OTHOCHUTENbHAsE aTOMHAas —Macca.
OtHoOcHuTeNbHAs MOJIEKYJISIpHAs Macca. MaccoBast 1Ol XUMHAYECKOTO JJIEMEHTA B
COCTMHEHUH.

KonungectBo BemecrBa. Monbs. MoisipHass Macca. B3anMOCBsI3p KOJIMYECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX eAuHHI] BemiectBa. Pacuérel mo dopmynam
XUMHUYECKUX COECTUHEHUN.

®u3znyecKre U XUMUYECKUE SBJICHUS. XUMHUYECKasi peakus U e€ MpUu3HaKu.
3aKOH COXpAaHEHMsI MacChl BEIIECTB. XMMHUYecKue ypaBHeHus. Kiaccudukanms
XUMUYECKUX PEAKINI (COeUHEHUS, PA3JIOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOW MOCYA0HU, NMpaBuiiaMu paboThl B J1abopaTopuu U
npuémMamMu oOpaleHus: ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
(u3MUecKMX CBOMCTB O00pa3lOB HEOPraHMYECKUX BEUIECTB, HAOIIOJEHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PAaCTUPAHHE caxapa B CTYIIKE,
KUIEHUE M KOHAEHCAIUsl BOAbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBHE Mejla ¢ KUCIOTON) SIBJICHHM, HAOIIOACHUE U
ONMCAaHUE NPHU3HAKOB MPOTEKAHUS XMMHYECKUX peakiui (pasjiokKeHue caxapa,
B3aUMOJEMCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapus, pa3joXKeHUe THAPOKCUAA
meau (1) mpu HarpeBanuu, B3auMoielicTBHE kene3a ¢ pactBopoM cosu meau (11),
M3Yy4YEHUE CIOCOOOB pa3feleHusi CMecel: ¢ MOMOIIbI0 MarHuTa, (UIbLTPOBAHUE,
BbIIapUBaHUE, AUCTWLISALUA, XpoMaTtorpadusi, MpOBEJEHUE OYUCTKH OBApPEHHOU
COJId, HaOJIOJEHUWE W  OINUCAaHHWE  pe3yJbTAaTOB  MPOBEACHUS  ONBITA,
WJUTFOCTPUPYIOLIETO 3aKOH COXPAaHEHWS MACChl, CO3JaHUE MOJEIEH MOJIEKYJI
(IIapOCTEPIKHEBBIX ).

BaskHeiilue npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cmech razos. CocraB Bo3ayxa. Kucinopoa — 31€MEHT M NPOCTOE
BemiecTBo. HaxokneHnue kuciopona B mpupoae, (U3HUECKME U XUMUYECKUE



cBoiictBa (peakmuu TopeHusi). Oxcuapl. [Ipumenenme xucmopona. CmocoObI
MOJIYYeHHsS] KUCTopoAa B JadOpaTOpud U NPOMBIIUIEHHOCTH. Kpyrosopor
Kuciopoza B mpupoje. O30H — auioTponHas MOAUGUKALIMS KACIOPOa.

TemnoBoii 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE YypaBHEHUS,
9K30- W HHAOTEPMUYECKHE pEaKUHUH. TOIUIMBO: Yrojb M METaH. 3arps3HEHue
BO3/lyXa, yCUIIEHUE MapHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIIOS.

Bonmopon — nsnemeHT M mpocToe BemiecTBO. HaxokneHue Bomopona B
npupoae, (GU3MYECKUEe U XUMHUYECKHME CBOMCTBA, MPUMEHEHUE, CIOCOObI
noxydenus. Kneiorel u comnu.

MoutsipHbIit 00bEM Ta30B. Pac4E€ThI MO XMMHUYECKUM YpaBHEHUSIM.

Odusnueckne CBOWCTBA BOAbl. Boma kak pactBopurenb. PacTBopsl.
HacplieHHble M HEHACBHIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas J0J1s1 BEIIECTBA B PaCTBOpE. XMMHUUYECKHE CBOWCTBA BOJIbl. OCHOBAHHS.
Ponp pacTBOpOB B Npupoje U B KU3HHU 4eloBeKa. KpyroBopoT BOJbI B MPUPOJE.
3arpsA3HeHne NpUpOAHBIX BoJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmdeckux coeauHeHuil. Oxkcunbl. Kiaccuduxarus
OKCHUJIOB:  cojieoOpa3zyronue  (OCHOBHBIE, KHUCIOTHbIE, aM{OTEpHBIE) U
HecoseoOpasyromue. Homenknarypa okcuaoB. Dusmyeckne u XUMUYECKHE
CBOMCTBA OKCHJIOB. [lonyuenune okcuaos.

OcHoBanusa. Knaccudpukauuss ocHOBaHM: MENOYM U HEPACTBOPUMBIE
ocHoBaHus. HoMeHknaTtypa ocHoBaHMi. PU3MYECKHE W XHUMHUYECKHE CBOWMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. @usznyeckue u
XMMHUYECKUE CBOWCTBAa KUCIOT. Psan axktuBHoctn merammoB H. H. bekerosa.
[lony4yeHne KACIOT.

Comu. Homenkiarypa coneii. @U3M4eCKue U XMMUYECKUE CBOMCTBA COJICH.
[Tonyuenue coneil.

['eneTrueckas cBsi3b MEXKAY KlacCaMU HEOPTaHUYECKUX COETMHEHUN.

Xumuueckuii IKCnepumenm:

KauyeCTBEHHOE OIPEEIICHNE COAECPKAHUS KUCIOpOJa B BO3AYXE, IMOIYUYEHUE,
coOupaHue, pacno3HaBaHME M HW3YYEHUE CBOMCTB KHUCIOpOAa, HaOI0IeHNe
B3aMMOJICUCTBHSL BEIIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HUKHOBEHUS U
MpEeKpaIieHuss TOpeHus (moxapa), O3HaKOMJIeHHe ¢ oOpasllaMH OKCHJIOB U
OMHCAaHUEe WX CBOMCTB, TMOJydYeHHE, COOMpaHWe, pacClO3HABAaHUE W H3y4YCHUE
CBOMCTB BOJIopojia (ropeHue), BzauMojieicTBue Bojgopoaa ¢ okcuaom meau (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEJOBAaHUE OCOOEHHOCTEM pacTBOPEHHUSI BEIECTB C
pPa3IMYHOM PacTBOPUMOCTBIO, MPUTOTOBJIEHWE PACTBOPOB C OMNpPEIETEHHOM



MAacCCOBOM J0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOJCHUCTBUE BOABI C METAIIIAMHU
(HaTpueM ®  KajblueM) (BO3MOXKHO HCHOJIb30BAHHE BHJIEOMATEPHUAIIOB),
WCCIICOBaHNE OO0pa3loB HEOPTraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB,
HaAO0JII0ICHHE U3MEHEHHUs OKPACKH MHIMKATOPOB B PACTBOpPAX KUCIOT W IEJIOYEH,
u3ydyeHue B3aumozeiicTBus okcuga menu (II) ¢ pacTBopoM cepHOW KHCIOTHI,
KHCJIOT C MeETajulaMHi, pPEeakUWil HEUTpalu3aluH, IOIYyYECHHE HEPACTBOPHUMBIX
OCHOBAaHUWM, BBITECHEHHWE OJHOTO METAJUIa APYTMM W3 PAacTBOpPa COJIH, PEUICHUE
JKCIIEPUMEHTAIIBHBIX 33/a4 N0 TeMme «BaxHeWmme Kiaaccbl HEOPraHMYECKUX
COEAMHEHUI.

Hepunonuyecknii 3akon u Ilepuoauyeckasi cucreMa XUMHYECKHX
iemenToB JI. U. MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBS3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINH

[lepBble TOMBITKM KIAacCU(PUKAIMA XUMHUYECKUX dJeMeHTOB. [loHsiTHe 0
rpyImnax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIor€Hbl, HHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIE 00pa3yroT aM()OTEPHBIE OKCUIbI
Y TUAPOKCHUJIBI.

[Tepuonuueckuii 3akoH. [leproauyeckas cucremMa XUMAYECKUX AJIEMEHTOB /.
N.  MenneneeBa.  Koporkomepuoanass ¥ JUIMHHONEpHOJHAs  (POPMBI
[Tepuoanueckout cucreMbl xumMudeckux 3neMeHToB . . MenneneeBa. [lepuonst
u rpynmbl. OU3WYECKUH CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB IEpUoAa U
TPYIIIbI 3JIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oTomnel. Onekrponsl. CTpoeHne
AJIEKTPOHHBIX  000J0YeK aTOMOB TMepBbIX 20 XHMHYECKUX  DJIEMEHTOB
Ilepnonmueckoin cucremnl [. 1. MenneneeBa. XapakTepuCTUKa XWMHYECKOIO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menzaeneena.

3aKOHOMEpPHOCTH HM3MEHEHUSl pajdyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAJUIMYECKNX U HEMETAJNIMYECKUX CBOMCTB IO IrPYIaM U IEPUOIaMm.

3nauenue [leprnoanueckoro 3akona u llepuognueckoi CUCTEMBbI XUMUYECKHAX
AJIEMEHTOB I pa3BuUTHs Haykn WU npaktuku. . M. MenaeneeB — y4€HbIM U
IPaKJIaHVH.

Xumuueckasi cBsa3b. KoBaneHTHas (TosissipHas ¥ HEMOJSPHAsi) CBS3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKHUX JIEMEHTOB. MIoHHAas! CBSI3b.

Crenenb  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpoueccel okucneHus: 1 BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuii IKcnepumenm:

u3y4eHue oO0pa3lloB BEIIECTB META/VIOB U HEMETAUIOB, B3aUMOJICUCTBHUE
TUJIPOKCUAA IIMHKA C PacTBOPAMHU KHUCIOT W IIEJIOYEH, MPOBEIACHHUE OIMBITOB,



WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKHUCIHUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIMA
(ropenue, peakliMK pa3IoKEeHUsI, COEUHEHU).

Meoscnpeomemmnunie ceéazu

Peanuzanust mMeXnpeaMETHBIX CBSI3€ MpH HM3y4YEHUHM XHMHUU B § Kjacce
OCYIIECTBJISIETCSL 4Yepe3 HCIOJIb30BaHWE KaK OONIMX EeCTECTBEHHO-HAYUYHbIX
NOHSATUN, TAK W MOHATHUH, SBJIAIOIIUXCS CUCTEMHBIMU ISl OTAEJIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01re ecTecCTBEHHO-HAYYHbIE MOHATHSA: HAYyYHBIM (pakT, TUIIOTE3a, TEOpus,
3aKOH, aHaJlW3, CHUHTE3, KiIaccupukanus, TMepUuoJAUYHOCTh, HaOII0ICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBICHUE.

®dusuka: Marepusi, aroM, O3JEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIIBI, PAJUOAKTHUBHOCTb, MOJIEKYJIA, AIEKTPUYECKUN 3apsii, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHUE BELIECTBA, ra3, (PU3WYECKHUe BEIUUHUHBI, €IHMHHIIbI
M3MEPEHNS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buomnorus: poTocunTes, Abixanue, ouocdepa.

I'eorpadusi: armocdepa, rugpocdepa, MHUHEPANbI, TOPHBIE MOPOIBI,
IIOJIE3HBIE UCKOTIAEMBbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XUMHUYeCKas peakuus

[lepnonmueckuit 3akoH. [leproguyeckas cucrema XUMAYECKUX JIEMEHTOB /.
N. Mengeneea. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTM B HU3MEHEHHUHU CBOMCTB
XUMHAYECKUX DJJIEMEHTOB IMEPBBIX TPEX TNEPUOMAOB, Kaius, KalblUui M HX
COCIMHEHUN B COOTBETCTBUU C IIOJIOKEHUEM 3JJIEMEHTOB B Illeproanueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CrpoeHue BemiecTBa: BHbl XUMUYECKOW CBSI3U. THIBI KPUCTAIITUMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOWMCTB BEIIECTBA OT TUIIA KPUCTALUIMYECKOW PEIIETKU U
BHJla XUMHYECKOU CBS3H.

Knaccudukanus 1 HOMEHKIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKHE
CBOWCTBA BEUIECTB, OTHOCSIIMXCS K PAa3JIMYHBIM KJAcCaM HEOPTaHUYECKHUX
COEMHEHNI, TEHETUYECKas CBSI3b HEOPTaHNUYECKUX BELIECTB.

Knaccudukanust XuMUYeCKUX peakiiuii Mo pa3IudHbIM IMPU3HAKaM (TI0 YUCITY
M COCTaBy Yy4YacCTBYIOIIMX B PEAKIMU BEIIECTB, MO TerjaoBoMy 3ddexrty, mo
W3MEHEHUIO CTETNEHEN OKHMCIICHUS XUMHUYECKUX SJIEMEHTOB, MO OOPAaTUMOCTH, TI0
YYacTHIO KaTajlnu3aTopa). JK30- U SHIAOTEPMUUECKUE PEAKIIUU, TEPMOXUMHUYECKHE
YpaBHEHUS.

[lonsiTue o ckopocTu XuUMUYecKOM peakiuu. [loHsiTHE 00 0OpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusix. [IoHsITHEe 0 TOMOTeHHBIX M TeTepOTreHHBIX
peakuusx. [lonarue o karanuse. [loHsATHE 0 XUMUYECKOM paBHOBECUU. DAKTOPHI,



BIIMSIIOIIME HA CKOPOCTh XMMHYECKOW PEAKIUU U TOJIOKEHHUE XUMHUYECKOIO
PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  pPEAKIMHM,  J3JICKTPOHHBIM  OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIIBHOM  PEAKLIHH. CocraBnenue YpaBHEHUM
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMd C  HCIOJb30BAHUEM  METOJIA
AJIIEKTPOHHOTO OanaHca.

Teopus ANEKTPONUTUUECKON TUCCOUUALIMU. DIEKTPOJIUTHI U HEIJIEKTPOJIUTHI.
Katnonsl, annoHel. MexaHus3m OucCOLMAllMM BEUIECTB C PA3JIMYHBIMU BUAAMU
xuMuueckoil cBsa3u. Crenenp qucconuanuu. CUIbHbBIE U C1a0bIe SJIEKTPOIUTHI.

Peaxiuun nonHoTro 0OMeHa. Y CIoBUS MPOTEKAHUS PEAKIIMid HOHHOTO OOMEHA,
NOJIHBIE M COKpAIEHHbIE HWOHHBIE YpaBHEHUs peakiuid. CBOICTBA KHUCIOT,
OCHOBaHMM W coJell B CBET€ TNPEJICTaBICHUA OO0 HBIEKTPOIUTUYECKOU
nucconuanvu. KauectBeHHbIE peakiny Ha MOHBL. [[OHATHE O THAPOIINU3E COJIEH.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHUE C MOJEJISMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHUYECKUX
BEIIECTB — METAJIOB W HEMeTaoB (rpadura M anamasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKOW peakluu
OT BO3JCUCTBUS PA3NMYHBIX (PAKTOPOB, HCCIEIOBAHHE BJIEKTPOIPOBOJAHOCTU
pacTBOPOB BEHIECTB, IpOLECCA AWCCOLMALAMA KHCIJIOT, WIENOYEed M  COJIEH
(BO3MOXXKHO ~ HCHOJIB30BAHME  BHUJEO MaTEpPHANOB), MPOBEACHUE  OIMbBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU ~ TPOTEKAHMs]  Peakluid  HMOHHOTO  OoOMeHa
(oOpazoBanue ocajaka, BbIJIEJIEHHE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOLIUX ~ MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMMI
(ropeHue, peakiuu pasyioKEHUs, COCIUHEHUS ), pACIIO3HABAHUE HEOPTaHUYECKHUX
BEIIECTB C TMOMOIIBIO KAYECTBEHHBIX PEAKIMAd HA HOHbI, PEUICHUE
DKCIIEPUMEHTAIIBHBIX 3a]1a4.

Hemerajuibl ¥ UX COCIUHECHUA

OO6mrast xapakTtepuctuka rajnoreHoB. (OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue M (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MNpPHUMEPE  XJOpa
(B3aMMOJEHCTBHE € MeTallaMH, HEMeTajllaMH, UIeno4amu). XJIOpOBOAOPO/I.
ConsHas KHCIIOTa, XMMUYECKUE CBOMCTBA, MOJYy4YEHHE, NpUMEHeHHE. JleiicTBue
XJIOpa W XJIOPOBOJIOPOAA HA OpPraHW3M 4YeJIOBEKAa. BaxHeWine XJIOpUIbl U HX
HAXOXJICHUE B MIPUPOJIE.

O6mrast xapakrepuctuka 37aeMeHTOB VIA-rpymnmbl. OcOOCHHOCTH CTPOEHUS
aTOMOB, XapaKTepHbIE cTeneHu okucieHus. CTpoeHue u (pusmyeckue CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOAA U Cepbl. AJIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XUMUYECKHe cBoMcTBa cepbl. CepoBOAOPOJ, CTpOEHUE, (PU3MYECKUe U



XUMHUYECKUe CBOMcTBa. OKCHUIIBI cepbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHIOB.
Cepnas kuciota, (QuU3HUECKME ¢ XHWMHUYECKHE CBOWCTBa (OOmMe Kak
MpECTaBUTENsT Kjacca KHUCIOT U crenududeckue). XHUMHUYECKUE PEakiu,
JeXallie B OCHOBE MPOMBIIIJIEHHOTO CIOco0a MOMYyYEHUsS] CEPHOU KHUCIIOTHI.
[Ipumenenue cepHoil kucioThl. CoJIM CEpHOM KUCIIOThI, KAYECTBEHHAsI pPEaKI[Us Ha
cynb(dar-uon. Haxoxnenue cepbl u €€ COeAUHEHUN B Mpupojie. XUMHYECKOE
3arpsi3HEHUE OKPYXKAIOUIEH Cpelbl COCAMHEHUSAMU Cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €r0 MPEI0TBPALICHUS.

OOmiasi xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHUsS. A30T, paclpoCTpaHEHUE B MPUPOJIE,
dusnueckue U xumMudeckue ceorctra. Kpyrosopor azora B mpupoje. AMMHUaK, ero
bu3nuecKrue 1 XUMUYECKHUE CBOMCTBA, NOJydeHHe U npuMeHeHue. Coilu aMMOHUS,
uX QU3NYECKUE U XUMHUECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBl aMMOHUS. A30THasi KUCJIOTa, €€ MOJydeHHe, (PU3UYECKHEe U XUMHUYECKHE
CBOMCTBa (00IIME Kak TNpeACTaBUTENS Kiacca KHUCJIOT W crenuduyeckue).
Hcnonp3oBaHne HUTPATOB U COJEH aMMOHUS B KauyeCTBE MHUHEPAIbHBIX
yoopeHuil. XuMu4ecKoe 3arpsi3HeHUEe OKPYKaIoUIe cpelibl COETUHEHUSIMH a30Ta
(KUCIOTHBIE JOXKIW, 3arps3HEHHE BO31yxa, IMOYBBI M BOAOEMOB). Docdop,
ajoTponHble Moaudukamuu (ocdopa, puzmUeckue M XUMUYECKUE CBOMCTBA.
Oxcun docdopa (V) u pochopHas kucinoTa, pu3UIecKre H XUMHUICSCKHE CBONCTBA,
nonydyeHue. Mcnonp3oBanue GpocdaToB B KaUECTBE MUHEPATBHBIX YIOOPEHUN.

OOmias xapakrtepuctuka 31eMeHTOB [VA-rpynmnbl. OcOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHble€  CTENEHUW  OKUCJIEHMs.  YTJIEepond,  auIOTPOIHbIE
Moau(UKaIMK, pacpoCTpaHEHHE B TMPHPOAC, (PUINYECKUE ¢ XUMHUYECKHE
cBorictBa. Ancopouusi. Kpyrosopot yriepona B npupoze. OKCuanl yriaeponaa, ux
¢usznyeckue W XHMHYECKHE CBOWCTBA, JCWCTBUE Ha JKUBBIE OPTaHU3MBI,
MOJly4YeHHEe W TMPUMEHEHHE. JKOJOTHYECKHe TPOOJIEMbl, CBA3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rinobanbHOTO TOTEIJICHUS KJIMMaTa, MapHUKOBBIN
addekT. YronapHas KuciaoTa U €€ conu, uX GU3NIeCKHe U XMMHUYCCKHE CBONCTBA,
nojlyueHue W TnpuMmeHeHue. KauecTBeHHass peakuus Ha KapOOHAT-MOHBI.
Hcnonb3oBanne xkapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEIBCKOM
XO35MCTBE.

[lepBoHayanbHbIE TOHATHA 00 OPraHMYECKHUX BEIECTBAX KaK O COCAMHEHUAX
yriaeponaa (MeTaH, 3TaH, dTUJIEH, alleTUJICH, TAHOJI, TTUIEPUH, YKCYCHAsl KHCIIOTa).
[IpupoaHble HMCTOYHUKH YIJIEBOJOPOAOB (Yrojib, MNPUPOAHBIA Tra3, HEPTh),
MPOYKTHl UX mepepaboTku (OCH3WH), UX pOJIb B OBITY W TPOMBIIICHHOCTH.
[TonsiTne 0 OMOJIOTUYECKH BaXXHBIX BEIIECTBAX: KUPaX, O€JKax, yriaeBoJaax — U Ux



poaM B KM3HM 4eJNOBEKa. MarepuaibHOe €IMHCTBO OPraHUYECKHX W
HEOPraHUYECKUX COCIUHEHHM.

Kpemuuii, ero ¢usnueckue M XHUMHYECKHE CBOMCTBA, IMOJyYEHUE U
npumeHenne. CoenuHEHHWS KpeMmMHHUs B mpupojae. OOmme mpeacTaBiIcHUs 00
okcune kpemuus (IV) u kpemHueBoil kucinote. CHIMKAThl, UX UCIOJb30BAHUE B
OBITY, B MPOMBIIUICHHOCTU. BakHelllne cTpoUTeNbHbIE MaTepHalbl: KEpaMHKA,
CTEKJIO, IIEeMEHT, OeTOH, *kene300eToH. [IpobraemMbl 6e30macHOro MCHOJb30BaHUS
CTPOUTENHHBIX MATEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lioB HEOPTAHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI,
IIPOBE/ICHUE KAaYeCTBEHHBIX PEAKIMN Ha XJIOPUJI-UOHBI U HAOIIOJCHUE MPU3HAKOB
UX TPOTEKAHMsI, OIBIThI, OTPAKAIOIIME (PU3NUYECKHE M XMMHYECKHE CBONCTBA
TaJIOTEHOB U WX COEIMHEHHH (BO3MOXXHO HCIOJB30BaHUE BHUIECOMATEPUAIIOB),
O3HaKOMJIEHHE ¢ oOpa3uaMu XJOpUIOB (TAJOr€HHUJOB), O3HAKOMJIEHHE C
oOpasnaMu  ceppl M €€  COCIUHEHUSIMU  (BO3MOXHO  HCIIOJb30BaHUE
BHJICOMaTEpHUAIIOB), HAOMIOJEHUE Mpoliecca OOYIIIMBaHUS caxapa Mol JIeUCTBUEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCIOTBI, M3YYCHUE XHMHUYECKHX CBOWCTB
pa30aBIIEHHOM CEPHOM KUCIIOTHI, MPOBE/IEHNE KAUECTBEHHOM peaKIuu Ha CyJbdaT-
MOH U HaOJIOJIeHWEe TpHu3HakKa €€ MPOTeKaHWs, O3HAKOMJICHHE C (DU3UYECKUMU
cBoiicTBaMM a3ora, Qocdopa U UX COEAMHEHUH (BO3MOYKHO HCIIOJIb30BAHUE
BUJIEOMATEPUAITIOB), 00pa3iaMu a30THBIX U (PocPOpHBIX yT0OpeHUi, MoTydeHue,
coOMpaHue, pacrno3HaBaHWE€ M U3YYEHUE CBOWCTB aMMHUaKa, IPOBEJICHUE
Ka4ueCTBEHHBIX peakiuii Ha MOH aMMOHHS U (ocdaT-uoH U U3ydYeHUE MPU3HAKOB
UX IPOTEKAHUsI, B3aUMOJEHCTBHE KOHIIEHTPUPOBAHHON a30THOM KHMCIJIOTHI C MEJIbIO
(BO3MOXKHO UCIIOJIb30BaHUE BUIEOMATEPUAIIOB), U3Y4YCHHUE MOZEIIEN
KPUCTAUIMYECKUX PEIMIETOK anmasza, Trpadura, QyiepeHa, O3HAKOMIICHHE C
IPOLIECCOM  afCOPOIIMM  PAaCTBOPEHHBIX BEIIECTB AKTHBUPOBAHHBIM YIIIEM U
YCTPONCTBOM TNPOTUBOras3a, MojyueHue, coOupaHue, pacrio3HaBaHUE M U3YUYCHHE
CBOMCTB YIJIEKHCIIOTO ras3a, MPOBEICHHE KAaueCTBEHHBIX pEaKIUil Ha KapOoHAT U
CUJIMKAT-UOHBl W H3YyYECHHE IPU3HAKOB HX TMPOTEKAHUSA, O3HAKOMJIEHUE C
MPOAYKIIMEH CUJIMKATHOM TMPOMBIIIJIEHHOCTH, PEIICHUE HKCIePUMEHTATbHBIX
3a7a4 1o TeMe « BakHeuIe HeMeTaJUIbl U KX COCIMHEHUS.

MeTasuibl U UX COCTUHECHUSA

OO6mrast xapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB — METAJUIOB HA OCHOBAHUU
ux TnoJiokeHus B llepuommueckod cucreme xXumuyeckux odiemeHtoB [l .
MenpneneeBa u ctpoeHus: aToMoB. CTpoeHHE METAUIOB. MeTamnyeckas CBs3b U
METAUIMYECKAs ~ KPUCTAJUIMYECKass  PEmETKA.  DJIEKTPOXUMHUUYECKUU  psj
HaIpspbKeHn MetamuioB. Gu3nyeckue U XMMUYecKue cBoMcTBa MeTauioB. OOmue



crocoObl mosyyeHust metamioB. [loHsTHE O KOppO3WHU METAIJIOB, OCHOBHBIE
CrocoObl 3amuThl WX OT Koppo3uu. CriaBbl (CTallb, YYTYH, JIOPATIOMUHUMI,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenounsie mMeTambl: nonokeHUe B llepuognueckon cucTteMe XMMHUYECKUX
anemeHTOB . 1. MenneneeBa, CTpOEHUE MX ATOMOB, HaXO0XJEHUE B IPUPOE.
dusznyeckrue U XMMUUYECKHE CBOMCTBA (Ha mpuMepe HaTpus U Kaiaus). OKCHIbl U
TUJIPOKCUABI HATpus W Kanud. IIpuMeHeHue IIEIOYHBIX METAIIOB M UX
COCIMHEHUN.

[[lenouyno3eMenbHbIE METaJUIbl MAarHMid M KaJblMA: IIOJIOXKCHHE B
Ilepnoguueckon cucreme xumuueckux sineMeHToB [[. 1. MenneneeBa, crpoenue
MX aTOMOB, HaXOXJIeHHE B mipupojie. usnyeckue 1 XuMUUECKUE CBOMCTBA MarHus
u Kanbluda. Baxuelive coequHEHUs KalblUs (OKCHI, THUAPOKCHUI, COJIH).
JKEcTKOCTh BOJIBI M CLIOCOOBI €€ yCTpaHCHUS.

AJIFOMMHUN: noJio)keHue B [leproandeckoil CucTeMe XUMUYECKUX 2JIEMEHTOB
. . MenneneeBa, CTpoeHHE aTtoma, HaxoxAecHWe B mnpupoae. duzmueckue u
XUMHUYECKHE CBOMCTBA aTFOMHHHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA M THIPOKCHIA
AJIFOMUHMS.

Kenezo: nonoxenue B [lepuognueckoi cucreme XMMUYECKUX 3IEMEHTOB /1.
N. MenneneeBa, CTpOCHHME aTOMa, HAXOXKICHHE B npupone. PU3HYECKHE H
XHUMHYECKHE CBOMCTBa jkee3a. OKCuIpl, THAPOKCHUIbI U coiu xkene3a (1) u xxenesa
(III), ux coctaB, CBOWMCTBA U MOTYYECHUE.

Xumuueckuil IKCnepumMenm:

O3HAaKOMJIEHHE ¢ o0pa3laMd METaJVIOB M CIUIaBOB, HMX (U3UYECKUMHU
CBOMCTBaMH, H3y4Y€HHE  PpE3yJbTAaTOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BHUICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICHCTBUS OKCHJIA
KaJIBIIUS W HATpUsS C BOJOH (BO3MOXKHO HCIIOJB30BAaHHUE BHACOMATEPHAIIOR),
VCCJIEJOBAHUE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS XKeJe3a B KUCIOPOJE
(BOBMOXKHO  HCIOJIb30BAHHE  BHUJACOMATEPHATIOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMii Ha MOHBI: MAarHMs, KaJlbIUs, aTIOMUHUS, [IUHKA, *Keje3a
(IT) u xeneza (III), meau (1), HaOnrOAEHME U ONMUCAHUE MPOLECCOB OKPALIMBAHMS
IJaMEHH MOHAaMM HaTpus, Kajausd MW Kajdblus (BO3MOXXHO HCHOJIb30BaHUE
BHJICOMATEPHUAJIOB), HCCIICIOBaHNEe aM(POTEPHBIX CBOMCTB THAPOKCHIA aTIOMUHUS
U TUAPOKCHUJA IMHKA, PEIIEHNUE dKCIIEPUMEHTAIBHBIX 3a7a4 1o TeMe «Baxuernme
METaJIJIbl U KX COCTUHEHUS.

XuMus 4 OKpY Kawuas cpeaa

BemectBa n marepuanbsl B MOBCEIHEBHOW JXM3HU 4YeJIOBeKa. bezomacHoe
WCIIOJIb30BAaHUE BEIIECTB M XUMUYECKUX peakiuii B ObITy. [lepBas momomp mpu
XUMUYECKUX 0KOTaxX U OTPaBJICHUSIX.



XUMUYECKOE 3arpsi3HEHUE OKpYKarollel cpenbl (mpeaesibHas AOMyCTHUMast
KOHIIeHTpalus BeulecTs, nanee — [1JIK). Pons xuMuu B perieHnn 3K0JI0THYECKUX
mpo0eMm.

Xumuueckuii Ikcnepumenm:

M3ydeHre oOpas3loB MaTepHayioB (CTEKJIO, CIUIaBbl METAJIOB, MOJUMEpPHbIC
MaTepUaIbI).

Meoswcnpeomemmnunie ceéazu

Peasmmzanuss MeXnpeaMETHBIX CBS3€M NpPU HM3yYEHUM XMMUM B 9 Kiacce
OCYILIECTBJISIETCA 4Y€pe3 HCMOJIb30BAHUE KaK OOIMX €CTECTBEHHO-HAYUHBIX
MOHATUH, TaK U MOHATUH, SBISIOMIUXCS CUCTEMHBIMU ISl OTACIbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTeCTBEeHHO-HAYYHBIE TMOHSATHS: HAy4YHBIH (PakT, TUIMOTE3a, 3aKOH,
TEOpHs, aHalu3, CHUHTE3, Kiaccu(uKkaius, TMNePUOJUYHOCTh, HAOJIIO/ICHHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, W3MEPEHUE, MOJIENb, SBICHUE, NapHUKOBBIN
3¢ deKT, TEXHOIOTHS, MaTEPHAIHI.

®u3nka: Marepus, aToM, D3JJIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIIbI, PAJUOAKTUBHOCTb, MOJIEKYJa, JJICKTPUYECKHUI 3apsii, MPOBOJIHUKH,
MOJTYNPOBOJHUKHU, JUAJEKTPUKH, (POTODJIEMEHT, BEIIECTBO, TEI0, OOBEM,
arperaTHoe COCTOSIHME BEIECTBA, I'a3, pacTBOP, PACTBOPUMOCTD, KPUCTAIIMUECKAs
peméTka, CIUiaBbl, (PU3NUECKUE BEIWYUHBI, €AUHUIIBI U3MEPEHHS, KOCMUUYECKOE
IPOCTPAHCTBO, MIIAHETHI, 3BE3b1, COJIHIIE.

buonorusa: ¢orocunres, npixanwe, Omocdepa, IKOCUCTEMA, MHUHEPAIBHBIC
yI0OpEeHMsI, MUKPODJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIIECTBA.

['eorpadusi: armocdepa, rumpochepa, MHUHEpaNbl, TOPHBIE TOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3VYJIBTATbBI OCBOEHUA
AJJAIITUPOBAHHOM ITPOT' PAMMBbBI

11O XMUMHHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIngyHOCTHBIE pe3yJbTaThl OCBOCHHS MPOrpaMMbl OCHOBHOTO  OOIIETO
00pa3oBaHUs JOCTUTAIOTCS B XOJ¢ OOydeHUsS XHMHHM B €IMHCTBE y4eOHOU U
BOCIUTATEJILHOMN JEATEIBHOCTH B COOTBETCTBUM C TPAAUIIMOHHBIMU POCCUHCKUMHU
COIIMOKYJIBTYPHBIMH U JyXOBHO - HPABCTBEHHBIMU ILIEHHOCTSIMU, MPUHSATHIMA B
oOlllecTBE TMpaBWIaMd M HOPMaMU TMOBEJEHUS U CIIOCOOCTBYIOT IpoIeccam
CaMOITO3HAaHUsI, CAMOPA3BUTHUSA U COLUATIM3AIMN 00YUYaIOIINXCS.

JIngyHOCTHBIE  pe3yibTaThl  OTpPaXalOT  TOTOBHOCTH  OOyYaromIUXCS
PYKOBOJACTBOBATbCSI CUCTEMOM IMO3WTUBHBIX LEHHOCTHBIX OPHUEHTALMUA U
paclIMpeHUe OMbITA AEITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMOTH4YEeCKOr0 BOCTIMTAHUSL:

LIEHHOCTHOI'O OTHOIIECHUSI K OTEYECTBEHHOMY KYJBTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIEAWI0, MOHWMAaHUS 3HAYEHHS XWMHUYECKOM HAYKH B KU3HU
COBPEMEHHOT0 OOIIECTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOU HMHpOpMaiuen o
MEPENOBBIX JIOCTHXKEHUSIX M OTKPBITUAX MHUPOBOM M OTECUYECTBCHHOM XUMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2)rPaKIAHCKOT0 BOCTIUTAHUSA:

MPEJICTABIICHUSI O COLUMAIBHBIX HOPMAaX W MPaBWIAX MEKIMYHOCTHBIX
OTHOIIIEHUI B KOJUIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATENIbCKOM,  TBOPYECKOM W APYrMX  BHUAAX
NEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HONW COBMECTHOM JEATENbHOCTU MpHU
BBITIOJIHEHUN YYE€OHBIX, TO3HABATEIbHBIX 3a/1a4, BBIMOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB, CO3/IaHUN YYEOHBIX MTPOEKTOB, CTPEMJICHUS K B3aUMOMOHUMAHUIO
U B3aUMOIIOMOINM B TIpollecce OTOM y4eOHOM N1eATeNbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TIOBEJCHHE W TIOCTYNIKA CBOMX TOBAPHUILEH C TMO3ULUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHHUS MOCIEACTBUM MOCTYNKOB;

3)HEeHHOCTH HAYYHOI'0 MO3HAHUA:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUS O BEHIECTBE M XUMHUYECKOW PEAKIINH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUS HAYKU M COCTABIISIOLINE
OCHOBY JJIi TIOHUMaHUS CYIIHOCTH HAYYHOW KapTHHBI MUpPA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTUS MPUPOJBI, B3aUMOCBS3SX YEJIOBEKa C
MNPUPOJTHON CPEAOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

M03HAaBaTEJIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUW IO
XUMHH, HEOOXOJHMMbBIC IS OOBSICHEHHS HaOJII0/IaeMbIX IPOIECCOB M SIBJICHUH,
MMO3HABATENIbHON, WH()OPMAITMOHHOW M YUTATEIHCKOW KyJIbTYpPhl, B TOM YHCIIEC



HaBBIKOB CaMOCTOSITEIbHOW pPabOThI € Y4YEOHBIMH TEKCTaMH, CIPABOYHOU
JUTEPATYpPOM, JOCTYNHBIMU TEXHMUYECKUMHU CpEACTBAMU HH(POPMAILIMOHHBIX
TEXHOJIOTHUH;

UHTEpeC K OOyUYEHHI0O W TO3HAHMIO, JTI0O03HATETHHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K  CaMOOOpa30BaHMIO, TMPOEKTHOM W  HCCIEeN0BaTEIbCKON
JeSTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBJIEHHOCTH M YPOBHSI OOy4deHUS B
JIaJbHEHIIEM;

4)popMupOBaHMS KYJbTYPbI 310POBbA:

OCO3HAHHME IIEHHOCTU JKM3HHU, OTBETCTBEHHOIO OTHOILIECHHS K CBOEMY
3I0POBBI0, YCTAHOBKH Ha 3JIOPOBBIM 00pa3 >KU3HHU, OCO3HAHUE MOCJIEACTBUU U
HETIPUSATHE BPEIHBIX MPUBBIUEK (YITOTPEOJICHUS aJIKOTOJISI, HAPKOTUKOB, KYpeHHUSI),
HEOOXOAMMOCTH COOJIO/IEHNsS TIpaBWJI O€30MAaCHOCTH Mpu  OOpareHuu ¢
XUMUYECKMMHU BEIIECTBAMU B OBITY U PEATbHOU KU3HH,

5)TPy/10BOI0 BOCIIUTAHMS

HMHTEpEC K MPAKTUYECKOMY U3YUYEHHUIO TTpodeccuil u Tpyaa pa3auyHoOro poja,
YBOKECHUE K TPYIAy W pe3yjbTaraM TpPYJIOBOM JESITEIHHOCTH, B TOM YHCIE Ha
OCHOBE TMPUMEHEHHUS TMPEAMETHBIX 3HAHUW 1O XUMHUHU, OCO3HAHHBIA BBIOOP
WHIVMBUYyaJIbHON TPAEKTOPUU MPOJAOHKEHHS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCHemHoN NpohecCuOHaTbHOU ACSTEIBHOCTA U Pa3BUTH HEOOXOAUMBIX YMEHUMH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOPECCUOHAIBHOU Cpeie;

6)3K0JIOrM4eCKOro BOCIIUTAHUS

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K MPUPOJIE KaK HCTOYHHUKY
U3HU Ha 3emJie, OCHOBE €€ CYIeCTBOBAHMUSI, IOHUMAaHUE LIEHHOCTH 37J0POBOTO U
O6e3omacHoro oOpa3a KW3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3nueckoMy M TICUXHYECKOMY 3/I0POBbIO, OCO3HAHHE IIEHHOCTH COOJIOJICHUS
npaBuiI 0€30MACHOTO MOBEICHUS MTPU pabOTe C BEIIECTBAMU, a TAK)KE B CUTYyaIUsX,
YIPOXKAIOIINX 370POBbIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMbl€ MPU U3YYCHUH XUMHH, IS
pelLIeHUs 3a/1a4, CBA3AHHBIX C OKPYKAIOIIEH IPUPOAHON CPEAOH, ISl TTOBBILLICHUS
YPOBHS ~ DKOJOTMYECKOW  KYJNbTYphl, OCO3HaHHUS TJOOATBLHOTO  XapakTepa
AKOJIOTUYECKUX TMPOOJIEM M IMyTeH HMX PEIICHUS MOCPEICTBOM METOJIOB XHMHH,
AKOJIOTMYECKOTO MBIIIJICHHs, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHUKATUBHOMN U COLMAIIBHOW MPAKTHKE.

METAINIPEAMETHBIE PE3YJIbTATHI

B cocraBe wmeTanpeaMeTHBIX PE3YIbTATOB BBIACIAIOT 3HAYUMBIE JUIsS
dbopMHUpOBaHUS MHPOBO33PEHMS OOIEHAYyYHbIE TMOHSATHUS (3aKOH, TeOopus,
MIPUHITUTI, TUTIOTE3a, (haKT, CUCTEMA, MTPOIIECC, IKCIIEPUMEHT U APYToe.), KOTOPhIE



WCIIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX yUEOHBIX MpEAMETaxX W IMO3BOJSIOT Ha
OCHOBE 3HAHUW U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOMN
HAay4YHOW KapTHHE MHUPA, U YHUBEPCAIbHbIC YIeOHbIC NEUCTBUS (IO3HABATEIHHBIC,
KOMMYHUKATHBHBIC, DPETYJISTHBHBIE), KOTOpble obOecneunBaioT (OpMHUpPOBAHUE
TOTOBHOCTH K CAaMOCTOSITEJIbHOMY IUJITAHUPOBAHUIO M OCYILECTBICHUIO Y4EOHOU
JIESITEIIbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHBIE YUeOHbIE 1elicTBUS

Bba3oBble JJoruueckue JeMicTBUA:

YMEHHUSl HCIOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIIJIEHUSI TPU OCBOEHHUU
3HAHWI: pacKphIBaTh CMBICT XMMHUYECKUX MOHSTHH (BBIIENSATh UX XapaKTEepHbIC
MPU3HAKHU, YCTAaHABIMBATHh B3aMMOCBS3b C JPYTHUMH TOHSATHUSMH), HCIIOIH30BAThH
MOHATHUS I OOBSICHEHUS OTJEILHBIX ()aKTOB U SIBJICHHM, BEIOMPATh OCHOBAHMS U
KpUTEPUHU ISl KJIaCCU(PUKAIMN XUMUYECKUX BEIICCTB M XUMUYCCKUX PEaAKITHi,
yCTaHABIWBATh MPUYUHHO-CIICICTBCHHBIE CBSI3W MEXIy OOBEKTaMH HW3YUYCHUS,
CTPOUTH JIOTUUECKHE PACCYX IACHUS (MHIYKTUBHBIC, ACAYKTUBHBIC, IO AHAJIOTHH),
JIeNaTh BBIBOJIBI U 3aKITIOYEHUS;

yMEHUE TMPUMEHSTh B IIPOIlECCe IIO3HAHUSI TOHATUSA (MPEIMETHBIE U
MeTaIpeAMETHBIC), CHMBOJIMYECKHAE (3HAKOBBIC) MOJICIIH, UCIIOIb3YEMbIE B XUMHUH,
peoOpa30BhIBATh MIMPOKO MPUMEHSIEMBIC B XUMHH MOJICIBHBIC MTPEACTABICHUSI —
XUMUYECKUU 3HAK (CHMMBOJ JJIEMEHTa), XUMUueckas (opMyrna U ypaBHEHHE
XUMUYICCKON PEaKIiy — MPH PEIICHUH y4eOHO - TT03HABATEIbHBIX 3aa4, ¢ YIETOM
ATUX MOJIENIbHBIX MPEICTABICHUN BBISBISATh M XapaKTEPU30BaTh CYIICCTBEHHBIC
MPU3HAKH W3YyYaeMbIX 00BEKTOB — XUMHUUYECKHUX BEIIECTB U XUMUYECKUX PEaAKIIHiA,
BBISIBIISAITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYUHHO-CIIEJACTBEHHBIE CBSI3U W
MIPOTHBOPEYHS B U3YIACMBIX TIPOIIECCAX U SIBJICHUSX.

Bba3oBble uccienoBaTe/IbCKue AeiicTBUS:

YMEHHUE HCIOIb30BaTh IMMOCTABICHHBIE BOIMPOCH B KauyeCTBE HHCTPYMEHTA
MMO3HAHUS, a TaKKe B KA4eCTBE OCHOBBI I (POPMUPOBAHHUS THIIOTE3BI IIO
MIPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CYKICHUM;

MpUOOPETEHUE OIbITa IO TUTAHHUPOBAHUIO, OPTAHMW3AIMU W TPOBEIACHUIO
YUYEHMUYECKHX OJKCIIEPUMEHTOB, yMEHHWE HablomaTh 3a XOJOM IIpoliecca,
CaMOCTOSITEIILHO MPOTHO3UPOBATH €T0 PE3yNbTaT, (OPMYITHUPOBATH 0000IICHUS U
BBIBOJIBI TIO PE3yJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEOBAHUS, COCTABIISATh OTUET
0 MPOJIeTIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

yMEHUE BBIOMpATh, AHAIM3UPOBATh WM HWHTEPHPETUPOBATH HHOOPMAIHIO
Pa3IUYHBIX BUJOB U (OPM MPEICTABICHUS, TOJYIaeMYI0 M3 Pa3HBIX HCTOYHUKOB
(Hay4HO-TIONYJISIpHAS ~ JIMTEpaTypa XHWMHUYECKOTO COJICP)KaHMS, CIPABOYHBIC



nocobus, pecypcol VHTepHETa), KPUTHYECKH OLIEHWBATH MPOTHUBOPEUYHUBYIO U
HEJI0OCTOBEPHYIO WH(OpMaIuio;

YMEHHE MPUMEHATh PA3IU4HbIE METObl M 3aIllpOChl NMPU HOUCKE U OTOOpE
WH(POPMALlMU U COOTBETCTBYIOIIMX JaHHBIX, HEOOXOJUMBIX Ji BBIIOJHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 337a4 ONpPENEIEHHOIO THUIA, TPUOOPETEHUE ONbITA B
0o0JacTl UCHOJB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIAJICHUE KYJIBTYpON aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX [IOUCKOBBIX CUCTEM,
CaMOCTOATENIHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpEACTaBICHUS HHPOPMALIUA U
WUTIOCTPUPOBATh pPEIIaeMble 3aJla4d  HECIOXHBIMH CXEMaMH, JUarpaMMaMH,
apyrumu GopMaMu rpaduKd U UX KOMOUHAIMSIMU;

YMEHHE WCIIOJIb30BaTh U AaHAIU3UPOBATh B Ipolecce Yy4yeOHOHl u
UCCIIEIOBATENbCKON N1€ATEIBHOCTH MH(MOPMAIMIO O BIUSHUM MPOMBIILIEHHOCTH,
CENCKOTO XO3SICTBA M TPAHCIOPTA HAa COCTOSIHME OKPYKAIOIIEH NPHUPOIHON
CpeJbl.

KoMMyHMKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE AeliCTBUS:

YMEHHs 3a/aBaTh BONPOCHl (B Xoae Auanora M (WiaM) AUCKYCCHUH) IO
cymecTBy  oOcykmaemMoill  TeMbl, (OPMYJIHpPOBATb CBOM  MPEIJIOKECHHS
OTHOCUTEJIBHO BBIIOJIHEHUS MPEJIOKEHHOMN 3a1a4H;

YMEHUS  NPEICTaBIATH  IOJYYEHHBIE  PE3YyJbTaThl  I[T03HABATEIBHOU
NEATEIbHOCTH B YCTHBIX W IIMCBMEHHBIX TEKCTax; JeJaTh MPE3CHTALUI0
pE3yNbTATOB BBHINOJHEHHUS XMMHYECKOrO SKCIIEpUMEHTa (J1aOOpaTOPHOIO OIIbITa,
Ja0opaTopHOM pabOTHI IO UCCIEAOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOEKTA);

yMEHUsI Y4eOHOro COTPYJHHMYECTBA CO CBEPCTHHKAMU B COBMECTHOM
MO3HABATEIbHOM W HUCCJENOBATEIbCKOM  JEATENBHOCTH MPU  PELICHUU
BO3HUKAIOIIUX MpoOJIeM Ha OCHOBE Y4éTa OOIIMX HHTEPECOB M COIJIACOBAHMS
no3uuil (00CyxaeHusi, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI», KOOPIWHAIUS
COBMECTHBIX JCHCTBUM, OIpENCICHUNE KPHUTEPUEB [0 OLEHKE KadyecTBa
BBITIOJIHEHHOM paOOTHI U APYTHE).

PeryasiTuBHbIC YHHMBepCcalbHbIe YUeOHbIE 1eliCTBUA:

YMEHUE CaMOCTOSITENIbHO OMNPENENsATh LEIH JAESITeNIbHOCTH, IUIAaHHUPOBATh,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesTeILHOCTD, BRIOUPATh Harbonee 3(ppeKTUBHBIC CIIOCOOBI peleHns YIeOHbIX U
ITO3HABATENIbHBIX 337a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
NPEIJIOKEHHBI QJITOPUTM JCHUCTBUUA [PU BBIIIOJHEHUM 33JaHUM C YYETOM
MOJIYYEHHS] HOBBIX 3HAHUN 00 M3y4yaeMbIX OOBEKTaX — BEIECTBAX U PEaAKIUSX,
OLICHHBATh COOTBETCTBUE IMOJIYYEHHOTO PE3yJIbTaTa 3asBIICHHOW 1IE€JM, YMEHUE
HCIIOJIB30BaTh U AHAIIM3UPOBATh KOHTEKCTBHI, PEJIAraeMble€ B YCIOBUU 33IaHUN.

INPEAMETHBIE PE3YJIbTATBI



B cocraBe mpemMeTHBIX pe3yJIbTATOB TI0O OCBOCHUIO O0s3aTEIHHOTO
COJIEp)KaHusl, YCTAaHOBIIEHHOTO JaHHOW (eaepaiabHO pabdouell MporpaMMOoi,
BBIJICTISIFOT: OCBOCHHBIC OOYYarOUIMMUCS HAy4YHBbIE€ 3HAHUSI, YMEHHS U CIIOCOOBI
nercTBul, crnenuduueckue JUIA  IpeAMeTHOM oOnacTh  «XUMHUS», BHIBI
NEATEIBHOCTH IO  MOJYYEHHI0 HOBOIO  3HaHWs, €ro HHTEpIpETalnH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIlUsIX.

K xonmy oOydenus B 8 kiacce npeMeTHbIEe pe3yIbTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

e PpACKpBIBaTh CMBIC] OCHOBHBIX XUMHUYECKHX IOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN JIEMEHT, IIPOCTOE BEILIECTBO, CIOXKHOE BELIECTBO, CMECH (OTHOPOIHAS
Y HEOJIHOPOJIHAsl), BAJICHTHOCTh, OTHOCHUTEJIbHASI aTOMHAsl U MOJIEKYJIIpHAsl Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MAacCOBasl JIOJs XUMHYECKOTO
3JIEMEHTAa B COCIMHEHUH, MOJIAPHBIA O00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJIb,
3JIEKTPOOTPUIIATENIBHOCTh,  CTENEHb  OKHUCJIEHWS,  XUMHYECKAas  PEaKLHs,
KJaccuuKanus peakiuil: peakiud COCTUHEHUs, PEaKIMH Pa3iIOoKEHHUs, PeaKInu
3aMEIICHUs], PEAKIMU OOMEHa, 9K30- M JHIOTEPMUYECKHUE PEAKIUHU, TEIJIOBOU
ahdexT peakmuu, SIPO aToOMa, AIEKTPOHHBIN CIOM aroma, aToMHas OpOUTAllb,
paguyc atoma, XMMUYEcKasi CBSI3b, MOJISIPHAS M HEMOJISIPHAsl KOBAJICHTHAsl CBS3b,
WOHHAasl CBS3b, WMOH, KAaTHOH, AaHWOH, pPacTBOp, MaccoBas [IOJs BEIIECTBA
(TIpolieHTHAsl KOHIIEHTpAIKs1) B pacTBOPE;

e WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHUMHUYECKHX IOHATHUH U
NPUMEHSTH 3TU NOHATHUS IPY ONMMCAHUH BEUIECTB U UX MPEBPALLICHHUII;

e HCIOJb30BaTh XHWMHUYECKYIO CHUMBOJHMKY JJIS COCTaBJCHHS (HOPMYT
BEIIECTB U YPABHEHUN XUMUYECKUX PEAKIIUM;

e OIpENENSATh BAJIGHTHOCTh aTOMOB AJIEMEHTOB B OMHApHBIX COCIMHEHUSX,
CTENCHb OKUCIICHUS DBJIEMEHTOB B OWHApPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEIIECTB K OMPEeIEHHOMY KJIacCy COCIMHEHHM Mo (GopMyiiaMm, BUJI XMMHYECKOM
CBs3U (KOBAJICHTHAs M MIOHHASA) B HEOPTaHUYECKUX COCIMHCHUSX;

e packpseiBaTh cMmbIci Ilepuonnueckoro 3akona JI. M. Menneneesa:
JEMOHCTPUPOBATh NOHUMAHUE MEPUOJINYECKON 3aBUCUMOCTH CBOMCTB XUMHUYECKUX
3JIEMEHTOB OT WX MOJIOXkEHHS B llepronnueckoil cuUCTEME, 3aKOHOB COXPAHEHHUS
MAaCChl BEIIIECTB, MOCTOSHCTBA COCTaBa, AaTOMHO- MOJICKYJISIPHOTO Y4Y€HHS, 3aKOHa
ABorazapo;

e ONUCHIBATh W XapakTepuszoBaTh TabmuuHyro ¢opmy Ilepuoamueckoit
CUCTEMbl XHUMHUYECKHUX DJIEMEHTOB: pa3jiMuyaTh MOHATUS «TJlaBHasi moarpymnma (A-
rpynmna)» u «mnobounas noarpynmna (b-rpymma)y, Mansie u



00JbIIIME TIEPUOJIbI, COOTHOCUTH 0003HAUEHUSI, KOTOPbIE UMEIOTCS B TaOJHIIE
«llepnonnueckas cucrema xumuuyeckux adnemeHtoB JI. M. Menneneesa» ¢
YHCIOBBIMUA XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB
U 3apsn sapa, o0Iee YMCiIo SJEKTPOHOB M PACHpPEACNICHHE UX MO DJIEKTPOHHBIM
CII0SIM);

e KIAacCUPUIUPOBATH XUMHUECKHUE 3JIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE PEeaKIUu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, O
Ter1oBoMy 3 dexTy);

e XapakTepH30BaTh (OMUCHIBATH) OOIIME XMMUYECKHE CBOWCTBA BEIECTB
pPa3UYHBIX KJIACCOB, TMOATBEPKJAs ONUCAHUE MpPUMEpPaMU  MOJIEKYJISPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

e TPOTHO3MPOBATH CBOMCTBA BEIECTB B 3aBUCHMOCTH OT UX KaUYECTBEHHOTO
COCTaBa, BO3MOXKHOCTH TNPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUA B Pa3IAYHBIX
YCIIOBHSIX;

e BBIUHCIATH OTHOCUTEIBHYIO MOJEKYISIPHYI0O M MOJIAPHYIO MAacChl
BEIIECTB, MACCOBYIO JOJI0 XHMHUYECKOIO 3JIEMEHTa IO (opMyJie COECIUHEHUS,
MacCOBYIO JOJIO BEIIECTBa B pPacTBOpPE, MPOBOAUTH pacd€Thl IO YPABHEHUIO
XUMHUYECKOHN peaKlnu;

e TPHUMEHSTH OCHOBHBIC OTEPAIIMU MBICIUTEIBHON ACSITENFHOCTA — aHAJIN3
U CUHTE3, CpaBHEHHUE, 0000IIEHNE, CUCTEMATHU3AIUIO, KIACCU(UKAIIUIO, BBISIBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H — ISl M3YYECHUS CBOMCTB BEIIECTB M XMMHUECKHUX
peakiMii, eCTECTBEHHO-HAYYHbIE METOJIbl MO3HAaHUA — HAOJIOJIEHHEe, U3MEpPEHHeE,
MOJIETUPOBaHHE, SKCIIEPUMEHT (peabHbI U MBICJICHHBIN);

e cClENOBaTh  MpaBWIaM  TMOJb30BaHUS  XMMHMYECKOHM  MOCyAod H
71a00paTOpHBIM O0OPYIOBAaHMEM, a TaKXKe MpaBujaM oOpalleHHs ¢ BEIIeCTBAMU B
COOTBETCTBUM C MHCTPYKIMSMH I10 BBIIOJHEHUIO JAOOPATOPHBIX XMMHYECKUX
OTNBITOB TIO TMOJYYEHUIO M COOMpAaHHMIO Ta3000pa3HbIX BEIIECTB (BoAopoAa U
KHCJIOpPOJa), MPUTOTOBJICHUID PACTBOPOB C ONPENEIEHHONM MaccoBOM Joiei
pPacTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH M MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTHI
[0 PaclO3HABAHUIO PACTBOPOB ILIEJIOYEH M KHUCIOT C MOMOUIbIO HHAMKATOPOB
(;makmyc, henondranenH, METHIOPAHK U JPYTHE).

K xoniy oOyueHus B 9 kjacce npeMeTHbIE Pe3yabTaThl Ha 6a30BOM YPOBHE

JIOJKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIITNXCSI YMEHUN:

e  PpAacKpbhIBaTh CMBICII OCHOBHBIX XUMHUYECKHX TIOHATHUH: XUMHUYECKUUN
AJIEMEHT, aTOM, MOJIEKyJia, MOH, KaTHOH, aHWOH, MPOCTOE BEIIECTBO, CIIOMXKHOE
BELIECTBO, BAJEHTHOCTb, 3JEKTPOOTPHUIATEIIBHOCTh, CTENEHb



OKHUCJICHUSI, XMMHYECKasl PpEeaKIus, XUMUYECKas CBs3b, TEIIoBou 3ddexT
peaKiuu, MOJb, MOJISIPHBIM OO0BEM, pacTBOP, DSJIEKTPOJIUTHI, HEIIICKTPOJIHTHI,
ANEKTPOJUTUYECKAS JUCCOLMALIMS, pPEaKIM HWOHHOTO OOMEHa, Karalu3aTop,
XUMHUYECKOE paBHOBECHE, OOpaTUMbIE M HEOOpaTUMbIC PEaKIUH, OKUCIUTEIIBHO-
BOCCTAHOBHUTEJIbHBIC PEAKIUM, OKHUCIUTENIb, BOCCTAHOBUTEIb, OKHUCJICHHUE U
BOCCTAHOBJICHHE, aJJIOTPOIHs, aM(pOTEPHOCTh, XMMHUYECKas CBsA3b (KOBAJICHTHas,
WOHHAasl, METAJNINYECKas ), KpUCTAININYECKasi pel€Tka, KOppo3us METAIOB, CILIABHI,
CKOpPOCTh XHMMYECKOM pEaKLMH, NPENesbHO aomyctuMas koHueHtpauwmsa IIJIK
BEIIECTBA;

e  WUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHUYECKHX TIOHATHH H
MIPUMEHSThH ATU MOHSATHUS MPU OMKUCAHUU BELIECTB U X MPEBPAILICHUII;

e  HCHOJIb30BaTh XHUMHUYECKYID CHUMBOJMKY [IJI1 COCTaBieHUA (HOpMyIl
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e  OMNpPENENATh BAJEHTHOCTh U CTENEHb OKUCIEHUS XUMUYECKUX 3JIEMEHTOB B
COEMHEHUAX PA3JIMYHOrO COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K OINPEICIEHHOMY
KJIaCCy COeAMHEHUN 10 popMyraM, BUJ XUMHUUECKON CBA3U (KOBaJEHTHAsI, MOHHAs,
METAJJIMYECKasi) B HEOPTaHMYECKUX COCIUHCHUSIX, 3apsii MOHA MO XMUMHUYECKOU
dbopmyiie, XxapakTep Cpellbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCTUHECHUM, TUI
KPUCTAINTMYECKON PEIIETKU KOHKPETHOTO BEILIECTBA;

e packpsiBaTh cMmbica Ilepuonuueckoro 3akoHa J[. M. MenneneeBa u
JIEMOHCTPUPOBATh €ro TMOHMMAaHHE: OIMCHIBATh U XapaKTepPU30BaATh TaAOIMYHYIO
dopmy Ilepuoguueckoil cUCTeMbl XMMUYECKHX JJIEMEHTOB: pPa3ivyaTh MOHSITHS
«rnaBHas noarpynmna (A-rpynna)» u «mnobounas noarpymnmna (b-rpymnmna)», mainele u
OoJibIlINE€  TEPUOAbI, COOTHOCHUTh  OOO3HAUYEHHS, KOTOpbIE UMEIOTCA B
MEePUOANYECKON TaONHIe, C YUCIOBBIMU XapaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsija sApa, OOIIee YUCIO JJIEKTPOHOB U
pacripeiesieHie uX 10 3JEKTPOHHBIM CJIOSIM), OOBSICHATH 00IIHME 3aKOHOMEPHOCTH B
U3MEHEHUH CBOMCTB AJIEMEHTOB M UX COCIMHEHUH B MpeJiesiax MajbIX MMEPUOJOB U
[JIABHBIX MOJCPYI C YYETOM CTPOCHUS UX aTOMOB;

e KJIacCU(PUIIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTaHUYECKUE BEIIECTBA,
XUMHUYECKUE peaKIuu (10 YUCITy U COCTaBY yYaCTBYIOIIUX B PEAKIIMHU BEIIECTB, IO
TerioBoMy 3¢G(dEeKTy, M0 M3MEHEHHMIO CTENEHEH OKHUCICHHUS XMMHYECKUX
AJIEMEHTOB);



e  XapakTepu3oBaTh (OMHMCHIBATH) OOIIME U CHEHU(PHUUECKHE XUMHUYECKHE
CBOMCTBa MPOCTBIX M CJOKHBIX BEIIECTB, IMOATBEPKJIas ONUCAHUE IPUMEPAMHU
MOJIEKYJIIPHBIX U HOHHBIX YPABHEHHI COOTBETCTBYIOUIUX XUMUYECKUX PEAKIUI;

e  COCTaBJATh YPAaBHEHHs DJIEKTPOJIUTUYECKOM JAMCCOLMALMHU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJTHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIM HOHHOTO OOMEHa,
YPaBHEHHUS pEaKUMi, MOATBEPKAAIOIIMX CYLIIECTBOBAHHE TI'€HETHUYECKOW CBS3H
MEXY BEIECTBAMM PA3JINYHBIX KJIACCOB;

e  packpelBaThb CYIIHOCTb OKHCIIMTEJIBHO-BOCCTAHOBUTENBHBIX PEaKIUI
IIOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOr0 OajaHca ITUX peaklui;

e  IIPOTHO3MPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HX CTPOECHHS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX MTPEBPAILCHHI B pa3IMYHbIX YCIOBUSAX;

e  BBIYMCIIITH OTHOCHUTEIIBHYIO MOJEKYJSIPHYIO W MOJISIPHYIO MacChl
BEIIECTB, MACCOBYIO JOJI XHMHUYECKOIO 3JIEMEHTa MO (opMyJie COEIMHEHUS,
MAacCOBYH JIOJIO BEIIECTBA B PAcTBOpPE, NPOBOIAUTH PACUYETHI 10 YPAaBHEHHUIO
XUMHUYECKON pEeaKLUu;

e coOOMOIAaTh  MpaBWIa  MOJB30BAHMS  XUMHUYECKOM  MOCYI0Ml U
71a00paTOPHBIM 00OpPYIOBAHMEM, a TAaK)Ke IMpaBuja OOpAIEHUs C BEIIECTBAMHU B
COOTBETCTBUM C HWHCTPYKIUSMU IO BBIITOJHEHHUIO JA0OPATOPHBIX XWMHYECKHX
OTBITOB M0 TMOJYYEHUIO W COOMpPAaHMIO Ta3000pa3HBIX BEHIECTB (aMMHaka U
YIJIEKUCIIOrOo Ira3a);

e IIPOBOJUTH  pEAKIMM, MOATBEPKAAIOIIME  KAYECTBEHHBIM  COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OpOMHI-, HOAUMI-,
KapOoHat-, ¢pocdar-, CUIMKaT-, Cyab}ar-, TMAPOKCUA-UOHBI, KATUOHBI AMMOHUS U
MOHBl  U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B  BOAHBIX  pacTBOpax
HEOPraHWYECKHUX BELIECTB;

e  TPUMEHATHh OCHOBHBIE ONEPALNUU MBICITUTEIBHONU JIEATEIbHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHME, O00OOIlIeHHEe, CHUCTEeMAaTH3alUI0, BBISBJICHUE MNPUYUHHO-
CJIICACTBEHHBIX CBS3€W — U1 U3y4€HUs CBOMCTB BEUIECCTB U XMMHUYECKUX PEaKLUU,
€CTECTBEHHO-HAYYHbIE  METOAbl  MO3HaHMA —  HaONIOIEHHWE, M3MEpPEHUE,
MOJIETMPOBAHHE, IKCIIEPUMEHT (peabHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE
8 KUIACC

KoaudecTBO 4acoB

Ne DuieKTpoHHbIe (U poBHIE)
HanmMmeHnoBanue pa3aejioB 1 TeEM MPOorpaMmal KOHTPOJILHLIQ HpaKaneCKne
n/n Bcero o0pa3oBaTe/ibHbIE peCypchl
padoThI padoThI
Pazjnen 1.IlepBonavanbHble XMMUYECKHE MOHATHS
11 XuMusi — BaykHasi 00J1aCTh €CTECTBO3HAHUS U TPAKTUUECKOU 5 9 bubnuoreka [IOK
' JeSITEIbHOCTH YeI0BEKa https://m.edsoo.ru/7f41837c
bubmuoreka [IOK
1.2 BerecTBa 1 XMMHYECKHE PEAKIIUU 15 1
m peaxtt https://m.edsoo.ru/7f41837c
Uroro no pazneny 20
Pa3nes 2.BakHeiimme npeacTaBuTe/IM HEOPraHMYECKUX BEelIeCTB
bu6mmoreka [JOK
2.1 Bos3nyx. Kucnopon. Ilonstre 06 okcumax 6
X poa A https://m.edsoo.ru/7f41837¢c
bu6mmoreka [JOK
2.2 Bogopox. [loHsaTre 0 KHCI0TaX M COJIAX 8 1
JLOpOAt https://m.edsoo.ru/7f41837c
bu6mmoreka [JOK
2.3 Boga. PactBopel. IloHsarue 00 0OCHOBaHHUAX 5 1 1
a P https://m.edsoo.ru/7f41837¢c
Bbu6nuoreka [JOK
2.4 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COEIMHEHUN 11 1 1
P a https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 30
Pazpnen 3.11epnonnueckuii 3axkon u [lepuonnyeckas cucrema xumnueckux 31eMeHToB /[. M. MenneneeBa. CtpoeHue aroMoB. XUMHYECKas
cBsI3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE PeaAKIIUN
31 [Tepuonnueckwuii 3akon u [lepuoanueckas cucrema 7 bu6nmoreka [IOK
' xumudeckux anemeHToB . . MenneneeBa. CtpoeHue aroma https://m.edsoo.ru/7f41837c



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

32 Xumundeckas cBiI3b. OKHCINTEIIFHO-BOCCTAHOBUTCIIBHEIC 8 Bu6muoreka [IOK
' peaKIu https://m.edso0.ru/7f41837¢c
Bu6nmuoreka [IOK
4 15
TOTo O pasaety https://m.edsoo.ru/7f41837c
b K
PesepBHOE Bpemst 3 nommorexa LIO

https://m.edsoo.ru/7f41837c
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9 KIIACC

KoaudecTBO 4acoB

Ne DuieKTpoHHbIe (U poBHIE)
HaumenoBanmne Pa3ae/ioB H TEM NMPOrpaMmabl KOHTpOJILHbIe HpaKaneCKI/le
n/n Bcero o0pa3oBaTejbHbIE pecypchl
padoThI padoThI

Pa3znes 1.BemecTBo M XMMHUYeCKHE PeaKIIUH
11 [ToBTOpeHue u yriryoieHne 3HaH|i OCHOBHBIX pa3zesioB Kypca 8 5 1 bubnuorexa LIOK

' KIacca https://m.eds00.ru/7f41a636
1.2 | OcHOBHBIE 3aKOHOMEPHOCTH XMMHYECKHUX PEaKIHii 4 bubmmorexa LIOK

' P peaktt https://m.edso0.ru/7f41a636
13 DNEKTPONMTHYECKAs TUCCOIMaIng. XUMUUYECKHUE PEAKIUU B 3 1 1 bubnnoreka [IOK

' pacTBOpax https://m.eds00.ru/7f41a636

Hroro no pazneny 17

Paznen 2.Hemeranyibl 1 HX cOeTUHEHHS
21 OO6m1ast xapakTepUCTUKA XUMUYECKUX 271eMeHTOB VIIA-Tpynmsl. 4 1 bubnuoteka [IOK

' [ayiorensl https://m.edsoo.ru/7f41a636
29 OO1m1ast XapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB VIA-Tpynmbl. 6 bubmuoreka [IOK

' Cepa u €€ coelMHeHus https://m.eds00.ru/7f41a636
53 OO1m1ast XapaKTepUCTUKAa XUMUYECKUX JIEMEHTOB V A-TpYIIIBL. 7 1 bu6mmoreka [IOK

' A3or, docdop 1 X coeTMHEHUS https://m.edsoo.ru/7f41a636
24 OO6m1ast XxapakTePUCTHKA XUMHUIECKUX d1eMeHTOB [V A-Tpynmsl. 3 1 5 bubnuoteka [IOK

' VYriepoa U KPEMHHUM U UX COCIMHEHUS https://m.edsoo.ru/7f41a636

Hroro mo pasneny 25

Pa3znen 3.MeTaJuibl M UX COCAUHEHUSA
3.1 OO01me CBOMCTBA METAILIOB 4 bubnmorexa LIOK

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



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

2 B % 1
3 KHEHUIINE METAIUIBL U UX COSIUHEHUS 6 httos://m.edsoo.ru/ 741636
Uroro mo pazneny 20
Pasznen 4.Xumus u okpy:kamomas cpeaa
4.1 BemectBa 1 MaTepransl B )KU3HHA YEJIOBEKA 3 bubmorexa OK
' B p https://m.edsoo.ru/7f41a636
Uroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 I[TPOI'PAMME 68
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HOYPOYHOE IIVTAHUPOBAHUE

8 KUIACC
KoaundecTBO 4acoB
Ne Hara DJIeKTpOoHHbIe U pPOBbIE
Tema ypoka Kontpoabubie | [IpakTudeckune
n/m Bceero u3y4eHusi | o0pa3oBaTe/ibHbIE PeCypPChl
padoThI padoThI
1 [Ipenmer xumuu. Posib XMMHM B )KU3HU YEIIOBEKA. 1 bubmnoreka LIOK
Tena u BemecTBa https://m.edsoo.ru/ff0d210c
2 IlousiTre 0 MeToAax MO3HAHUS B XUMHUHU 1 bubmmorexa [OK
A https://m.edsoo.ru/ff0d227e
IIpakruueckas padora Ne 1 «IIpaBuna paboThI B
3 na%o aTopHUH I/IpH HEMEI 00pa peHI/m cp 1 bubmmorexa [OK
patop P pait https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYIOBAHUEM
4 UucTtsie BeniecTBa u cMmecu. CriocoObl pa3ieneHus 1 bubnuoteka [IOK
cMmecei https://m.edsoo.ru/ff0d26ca
5 [TpakTryeckas padorta Ne 2 «Paznenenue cmeceit 1 bubnnorexa [IOK
(Ha mpuMepe OYMCTKH MTOBAPEHHOM COJN)» https://m.edsoo.ru/ff0d28c8
bu6mmorexa [IOK
A 1
6 TOMBIH MOJICKYIIBE https://m.edsoo.ru/ff0d2a6c¢c
7 XUMHYECKHUE AJIEMEHTHI. 3HAKU (CHMBOJIBI) 1 bubmuoteka [IOK
XUMHUYECKHUX BJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 IIpocThie U CII0XKHBIE BEIECTBA 1 bubmorexa TIOK
p m https://m.edsoo.ru/ff0d2a6c¢c
9 ATOMHO-MOJEKYIIpHOE YUCHHE 1 bubmorexa HOK
yip i https://m.edsoo.ru/ff0d2d50
3aKOH NOCTOSTHCTBA COCTaBa BEIIECTB. XUMHUYECKast
Bbubnmuoreka [JOK
10 dhopmyna. BageHTHOCTh aTOMOB XUMHUYECKHX 1

DJICMCHTOB

https://m.edsoo.ru/ff0d2eae



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
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1 OTtHocuTenbHas aroMHas macca. OTHOCUTENbHAS bubnmoreka [JOK
MOJIEKYJIIpHas Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1019 XUMHYECKOT0 DJIEMEHTA B Bu6mmoreka [JOK
COEIMHEHUN https://m.edsoo.ru/ff0d350c
Bu6mmoreka [IOK
K . Mons. M
13 oJn4ecTBO BemecTsa. Moiab. MossipHas macca httos://m.edsoo.ru/ff0d5230
Ou3nyeckue u XUMHUYECKUE SIBICHUA. XUMHUECKas bubnuoreka [IOK
14
peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Hakuy 1 yciioBUs NPOTEKaHUS XUMHUECKUX bubnuorexa [JOK
15 .
peakiuit https://m.edsoo.ru/ff0d3al6
3aKOH COXPaHEHUs MacChl BEIECTB. XUMHYECKHE bubnunoreka [IOK
16
yYpaBHEHUS https://m.edsoo.ru/ff0d3b88
17 Brruncnenus konmu4ecTBa, MacChl BEIIECTBA O bubnmnoreka [IOK
YPAaBHEHUSAM XUMHUYECKUX PEAKIIUN https://m.edsoo.ru/ff0d5708
18 Knaccudukanus XuMHUECKUX peakinui bubnuoreka LIOK
(coennHEeHMUsI, pa3NIOKEHUs, 3aMEeIleHHUs, 00OMEHa) https://m.edsoo.ru/ff0d3f34
19 M. B. JIoMOHOCOB — Y4E€HBIA-IHITUKIIOTIEHUCT. bu6mmoreka [IOK
O06o011ieHne 1 cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/ffod40c4
KontponbHas pabora Nel mo teme «Bemiectsa u bub6nuoreka LIOK
20
XUMHUUYECKUE PEAKIIUN https://m.edsoo.ru/ff0d4290
Boznyx — cmecs razos. Coctas Bo3ayxa. bu6numoreka LIOK
21
Kucnopon — anemeHT u npocroe Beniectso. O30H https://m.edsoo.ru/ff0d448e
Ou3nyecKkue 1 XUMUIECKHE CBOMCTBA KUCIOPOIa
22 (peakuuu oxucienus, ropenue). [lonsrue o6 buommorexa LIOK
peaith »TOP ' https://m.edsoo.ru/ff0d4614
OKCHJaX
23 Crioco0ObI oSTydeHHs KUCIIOPO/1a B TA0OpaTOPHUH U bubnmoreka [IOK

MIPOMBILIEHHOCTH. [IpuMeHeHune kuciopoaa

https://m.edsoo.ru/ff0d497a
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TemnoBoii 3P PeKT XUMUIECKON peaKIUU, TOHSITHE

24 0 TEPMOXHUMHUYECKOM YPaBHEHUH, IK30- U bubmmorexa [IOK
p P ’ https://m.eds00.ru/ff0d4790
IHAOTEPMHUUYECKUX PEAKIIUSIX
o5 TomnuBo (HEPTH, yrois U MeTaH). 3arpsi3HEHUE bubnmoreka [JOK
BO3/lyXa, CIIOCOOBI €r0 MPeI10TBPALCHUS https://m.edsoo.ru/ff0d4c4a
2% [IpakTrueckas pabora Ne 3 mo Teme «llonyuenue u bubnmoreka [JOK
coOMpaHHe KUCIIOPO/Ia, U3YUYECHUE €TO CBOWCTB)» https://m.edsoo.ru/ff0d4ae2
97 Bonopoa — 3iaeMeHT 1 IpoCcTOe BEIIECTBO. bubmnoreka LIOK
Haxoxnenue B mpupone https://m.edsoo.ru/ff0d4dd0
o8 DuU3NYECKUE U XUMUYECKHE CBOKMCTBA BOJIOPOAA. bubmuorexa [JOK
[Ipumenenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
bubmnoreka LIOK
2 I1
o OFFITHE O KHEJOTaX H cOIX https://m.edsoo.ru/ff0d50d2
bu6mmorexa [IOK
30 C 0 0
OCOOBI TIOJTYYSHUS BOJIOPO/IA B JIAOOPATOPUHU httos://m.edsoo.ru/Ff0dAddo
31 ITpaktuyeckas padorta Ne 4 o Teme «Ilonydyenue u bubnnorexa [IOK
coOupaHue BOAOPOJa, U3YUEHHE €r0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
bu6mmoreka [IOK
32 M i1 00BE .3 A
OTFPHEIM ODBEM TEI0B. JAKOH ABOTAPO https://m.edsoo.ru/ff0d542e
Brruncnenus o6b€Ma, KoIM4yecTBa BEIECTBA ra3a
33 IO €r0 U3BECTHOMY KOJIMYECTBY BE eTTBa WJTH buommorexa LIOK
. Y v e https://m.edsoo.ru/ff0d55a0
00bEMY
Brruncnenus 00bEMOB Ta30B 10 YPaBHEHHUIO
34 aKIIMM Ha OCHOBE 3aKOHa 61,"1\};1251)( THOIIICHUI brbmmorexa LIOK
peaxtt OCHOBE 3aKOHa 00Be OTHOTIE https://m.edsoo.ru/ff0d5708
ra3oB
35 duznyeckue U XMMUYECKUE CBOWCTBA BOJIbI bubmmorexa [OK
A https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [TorsiTHEe 00 MHIUKATOpPaX bubnmoreka [IOK
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BO,Z[a KaK paCTBOPHUTCIIb. Hacpimennsie u

bu6mmoreka [IOK

37 HEHACHIIIIEHHBIE pacTBOPLL. MaccoBas 101
m pacTBop A https://m.edsoo.ru/ff0d5b40
BEILIECTBA B pacTBOPE
[TpakTrueckas padorta Ne 5 mo teme
38 «[IpuroroBieHrEe PACTBOPOB C OIPEAEIEHHON bubmorexa OK
P o o P p pedl https://m.edsoo.ru/ff0d5eba
MacCOBOH J0JIel PaCTBOPEHHOTO BEIIIECTBAY
39 KonrponsHas padora Ne2 o Teme «Kucmopo. bubnuoreka [IOK
Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KilaccupuKaIysa, HOMEHKIaTypa bubmorexa HOK
AIBL: ’ L, yp https://m.edsoo.ru/ff0d664e
41 [TonydyeHnue u XUMHUYECKUE CBOICTBA KHUCIOTHBIX, bu6nmmoreka [IOK
OCHOBHBIX U aM()OTEPHBIX OKCHIOB https://m.edsoo.ru/ff0d664e
42 OcHoBaHus: COCTaB, KiacCU(UKaI, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
43 Tlomydyenue n XuMHUUeCKHe CBOMCTBA OCHOBAHUN bubmmorexa [JOK
yi https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocTaB, knaccudukaius, HOMEHKIATypa bubmorexa LOK
’ ’ s yp https://m.edsoo.ru/ffOdfee2
45 ITony4yeHne u XUMHUYECKUE CBOMCTBA KHUCIIOT bubmiorexa LOK
i https://m.edsoo.ru/ff0dfee2
46 Conu (cpenHue): HOMEHKIIATypa, CIIOCOObI bubmuoteka [IOK
MOJTyYEHUS, XMMUYECKUE CBOMCTBA https://m.edso0.ru/00ad9474
[Tpaktryeckas padora Ne 6. Pemenue
47 SKCHEPUMEHTAIBHBIX 3a71a4 110 TeMe «OCHOBHEIE bubmorexa [OK
p a . https://m.edso0.ru/00ad9b7c
KJIACCHI HEOPTAaHUYECKUX COCTUHEHUI
48 ['eneTnveckas CBs3b MEXKITY KIacCaMH bubnmnoreka [JOK

HEOPraHUYECKUX COCIUHEHUN

https://m.edsoo.ru/00ad9a50
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Bu6muoreka [IOK

49 O06001IeHre U cuCcTeMaTH3aIUs 3HAHUN
B 1 https://m.edsoo.ru/00ad9cb2
50 Kontponsnas padora Ne3 o Teme "OcHOBHBIE bubmmoreka [LIOK
KJIaCChl HEOPraHUYECKUX COCAUHECHUIT" https://m.edsoo.ru/00ad9ela
[TepBbIc MONBITKU KIACCH(PUKAIIMN XUMHUYCCKUX
51 3nepMeHT0B IlonsiTe or (bnnax CXOJTHBIX bubmorexa HOK
’ Py a https://m.edsoo.ru/00ad9ffa
JJIEMEHTOB
59 [Iepnonnueckuit 3akoH u Ilepuoauyeckas cucrema bubnuoreka [IOK
xAaMuueckux 3memMeHToB 1. . Menaeneena https://m.edsoo.ru/00ada52c
53 IT bI, TPYIIIIBI, TOATPYIIIIBI bubmmorexa [IOK
epuo
PHOZBL, TPYTHIRL HOATPYH https://m.edsoo.ru/00ada52c
54 Crpoenue atoMoB. COCTaB aTOMHBIX SEP. bubnunoreka [IOK
N3otornbr https://m.edsoo.ru/00ada342
CtpoeHue 2JIeKTPOHHBIX 000JI0YeK aTOMOB
55 e} epMeHTOB Ile I/Il::) nyeckou cucremsi J[. 1 bubmmorexa [IOK
N ..
proa https://m.edsoo.ru/00adaébc
Menpaeneesa
XapakTeprucTUKa XUMHUIECKOTO JJIEMEHTA IO €0
56 JII) K Hpmo B [lepuonuueckoii cucreme J[. U Brommorexa LIOK
1§ N
ONOE prod https://m.edsoo.ru/00ada824
Menpaeneesa
3nauenue [lepuonudyeckoro 3aKoHa i Pa3BUTHS
57 Hayku ¥ npaktuku. J[. . Mennenees YEHBIN bubmorexa HOK
YK P B A Y ’ https://m.edsoo.ru/00ada96e
MeJaror U Tpak1aHuH
58 PezepBHblil ypok. O6001IeHNE U CHCTEMATU3ALUS bu6numoreka LIOK
3HaHu# / Beepoccuiickas npoBepouHas pabora https://m.edsoo.ru/00adb33c
Kontponbras padora Ned mo teme «CTtpoeHue
59 aTOM{:Il) XI/IMI/I‘II;CKaH cBs3by» / Bee OCCPII)ﬁCKaH brbmorexa [OK
) P https://m.eds00.ru/00adb486
npoBepouHas paboTa
60 DIEeKTPOOTPUIIATETLHOCTh ATOMOB XUMHUYECKUX bubnmuoteka [IOK
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3JIEMEHTOB https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
61 Honmast xumirieckas cAsh 1 https://m.edsoo.ru/00adac34
bu6mmoreka [IOK
62 KoBasieHTHas1 osipHast XUMUAYECKasl CBSA3b 1
https://m.edso0.ru/00adaab8
bu6mmoreka [IOK
63 KoBasieHTHas1 HeTIOApHAS] XUMUYECKAsT CBSI3b 1
https://m.edso0.ru/00adaab8
64 CreneHb OKUCICHU 1 Bubmorexa HOK
https://m.edso0.ru/00adae28
65 OKHUCIATEIHLHO-BOCCTAHOBUTENILHEBIE PEAKIINU 1 bubnmorexa [OK
peakdl https://m.edso0.ru/00adb076
bubmuorexa [JOK
66 1
OKHCIHTEIIH 1 BOCCTAHOBHTEIN https://m.edsoo.ru/00adb076
PesepBHbIit ypok. O0001IEHIE U CHCTEMATH3AIHS
. bubnuoreka LIOK
67 3HaHUHU 10 TeMe «CTpoeHHe aToMa. XuMU4ecKast 1
https://m.edsoo.ru/00ad9ch2
CBSI3b)
68 PezepBHblil ypok. O60011IeHNE U CHCTEMATU3ALUS 1 bubnuoreka LIOK
3HAHUM https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 [TPOTPAMME 68
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9 KIIACC

KoaudecTBO 4acoB

Ne Mara DJIeKTpOoHHbIe U pOBbIE
Tema ypoka Kontpoabubie | [IpakTnueckne
n/n Bcero u3ydyeHusi | o0Opa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
1 [Tepuoanueckuii 3axoH. [lepuoauueckas cuctema 1 bubnnoreka [IOK
xumMuueckux diemenToB . . MenaeneeBa https://m.edsoo.ru/00adb59e
5 3aKOHOMEPHOCTU B U3MEHEHUU CBOMCTB 1 bubnnoreka [IOK
XUMHUYECKHUX JIEMEHTOB IIEPBBIX TPEX MEPUOIOB https://m.edsoo.ru/00adb6b6
3 Kiaccudukanus 1 HOMEHKIIATypa HEOPTaHUISCKUX 1 bubnnoreka [IOK
BEILIECTB https://m.edsoo.ru/00adb7e2
4 Buapl xuMu4eCcKoOM CBSI3U ¥ TUIIBI KPUCTAJUTMYECKHUX 1 bu6mmoreka [JOK
PELIETOK https://m.edsoo.ru/00adbact
Konrponsnas padora Nel o teme «IloBTOpenue u
) yriayOieHne 3HaHUM OCHOBHBIX pa3/iesioB Kypca 8 1 1
KJ1acca
6 Knaccudukamms XuMU4ecKuX peakiuii mo 1 bubnuoteka [IOK
pa3IMYHBIM NPU3HAKAM https://m.edsoo.ru/00adbch0
7 ITonsATHE O CKOPOCTH XMMHUYECKOW pEaKInu. 1 bubnnorexa [HOK
[ToHsATHE O TOMOTEHHBIX U TE€TEPOTCHHBIX PEAKIMIX https://m.edsoo.ru/00adbe9a
[TonsTHe 0 XMMHUeCKOM paBHOBecuu. DakTOpHI,
8 BIIUSIIOLINE HA CKOPOCTh )I()HMHHCCKOﬁ eax 1/1113/1 u 1 bubmmorexa [OK
n P peardt https://m.edsoo.ru/00adc28c
MOJIO’KEHNE XUMUYECKOTO PAaBHOBECHS
9 OKHUCIUTETbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUN 1 bubmmorexa [OK
P https://m.edsoo.ru/00adcade
10 Teopus 3JIEKTPOIUTUYECKON AUCCOLUALINH. 1 bubnuoreka [IOK

CubHbIe U criadble 3IeKTPOTUTHI

https://m.edsoo.ru/00adcd68
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Bu6mmoreka [JOK

11 u i
OHHBIC YPABHCHI peartiu https://m.eds00.ru/00add448
XUMHYECKHE CBOMCTBA KMCIIOT 1 OCHOBAaHUH B CBETE
12 MIPEACTABIIEHHI 00 DIIEKTPOIUTHYECKON buGnnorexa [IOK
pea P https://m.edsoo.ru/00add5d8
JIMCCOLIMAIINHT
XHUMHYECKHE CBOMCTBA COJICH B CBETE
13 MIPEACTABIIEHNI 00 DIEKTPOIUTHUECKOMN buGnnorexa [IOK
bea P https://m.edsoo.ru/00add8b2
JUCCOLIMAIINHT
bubmnoreka LIOK
14 I1 I
OHATHE O THIPOJIM3E ColeH https://m.edsoo.ru/00add9d4
bubmnoreka LIOK
1 .
5 O0001IeHNE U CHCTEMATH3aIU 3HAHUI httos://m.edsoo.ru/00addd 12
[IpakTuueckas pabora Ne 1. «Pemenue bubnmoreka LIOK
16
AKCIIEPUMEHTAIBHBIX 3a7a4» https://m.edsoo.ru/00addbfa
KontpoarHas padbora Ne2 1o Teme
17 «3J‘ICII:<)T OJ'II/ITIf‘IeCKa}I HCcCoIMaIs. XMMHUUECKHUE bubmorexa [IOK
P g HHALIL https://m.edsoo.ru/00addecO
peaKIu B pacTBOpax»
18 OO01mas xapakTepuCTHKa raIoTeHOB. XUMUYECKHE bubnmnoreka [JOK
CBOICTBa Ha MPUMEPE XJIOpa https://m.edsoo.ru/00addfe2
19 XimopoBogopoa. CosstHast KUCJIOTa, XUMHUYECKHE Bbu6nmuoreka [JOK
CBOMCTBA, NTOJIy4€HUE, IPUMEHEHUE https://m.edsoo.ru/00ade104
20 [Tpaktdeckas padota Ne 2 mo teme «[lomyuenue bu6mmoreka [LIOK
COJIIHOW KHUCJIOTBI, U3y4EHUE €€ CBOMCTB) https://m.edsoo.ru/00ade348
91 Brruncnenus no ypaBHeHUSIM XUMUYECKUX PEAKITHH, Bbu6nmuoreka [IOK
€CJIM OJIUH U3 PEareHTOB JIaH B U30bITKE https://m.edsoo.ru/00ade488
Bbubnmuoreka [IOK
22 VIA-
OO01mast xapaKTeprCcTUKA SJIEMEHTOB TPYTIIIBI https://m.edsoo.ru/00ade64a
23 AnnorponHslie MoauduKkaun cepsl. Haxoxnenue bubmmoreka [LIOK
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cepbl U €€ COCIMHEHM B IPUPOe. XUMUUECKUE
CBOICTBA CEpbI

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

CepoBoaopoj, ctpoeHue, puzndeckue u bubnmoreka [JOK
24 .
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
o5 Oxkcuapl cepbl. CepHast KUCIIOTa, PU3HUECKHE U bubnmnoreka [JOK
XUMHYECKHUE CBOMCTBA, MPUMEHECHHUE https://m.edsoo.ru/00adea28
XHUMHYECKUE PEAKIUH, JIEKALUE B OCHOBE
26 MIPOMBIIIJICHHOTO CIIOC00a MOIYICHUS CEPHOI bu6nuoreka [IOK
KHMCJIOTBl. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOIIECH https://m.edsoo.ru/00adec8a
CpEeJbl COETMHEHUSIMU CEPbI
97 Brrunciienne MmaccoBoi 101 BbIX0O1a IPOIYKTA bubnuorexa [JOK
peakiuu https://m.edsoo.ru/00adec8a
OO01mas xapakTepucTUKa HIeMEeHTOB VA- TIBL.
28 A3or, pac : 0C pa eHue one, hus FPZ:—:I e bubmmorexa LIOK
T, paCIIpOCTpaHEHUE B TIPH , huzmueckue u
pacnp pv PHPOA https://m.edsoo.ru/00adeea6
XUMHUYECKHE CBONCTBA
29 AmMHak, ero (puznyeckre 1 XMMH4eCK1e CBOMCTRa, bub6nuoreka LIOK
[IOJIyYEHHUE U IPUMEHEHHE https://m.edsoo.ru/00adf004
30 [Tpaktrueckas pabora Ne 3 mo teme «I[lomyuenue bub6nuoreka LIOK
aMMHaKa, U3y4eHUe €ro CBOMCTB https://m.edsoo0.ru/00adf180
31 A30THas KUCI0Ta, €€ GU3NIECKUE K XUMUIECKHE bubnmnoreka [JOK
CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJICH aMMOHHSI B
39 KauecTBE MUHEPAJIbHBIX y100peHH. XuMudeckoe bubnnorexa [HOK
3arpsA3HEHUE OKPYKAIOIIEH CPebl COSTUHEHUSIMU https://m.edso0.ru/00adf518
azora
®Dochop. Okcun dpocdopa (V) u pochopuas
. Bbubnmuoreka [IOK
33 KHCJIOTA, (U3NYECKUE U XUMUICCKHE CBOMCTRA,

MOJTy4eHHe

https://m.edsoo.ru/00adf68a
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Hcnonp3oBanue GocdaToB B KauecTBe

34 MUHEpaIbHBIX YI0OpeHUH. 3arps3HEHUE MPUPOTHOM bubmmorexa LIOK
P YROOP $UP PHPOX https://m.edsoo.ru/00adfc20
cpenbl hocharamu

35 VYriepon, pacnpocTpaHeHHEe B PUPOJIE, bubnmoreka [JOK
bu3HYEeCKHe U XUMHUYECKUE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcunpl yraepoa, ux (pusnuecKkue U XuMUIEeCKHe

. bu6mmoteka [IOK
36 CBOICTBa. JKOJIOTHYECKHUE MPOOIEMBI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuzom yriepona (1V)
bubmnoreka LIOK
37 VYronbHast KUCIO0Ta U €€ Cou
https://m.edsoo.ru/00ae006¢c
[IpakTuueckas padora Ne 4 o reme "Ilosryuenue

38 JICKUCIIOTo raza. KauecTBeHHas peakiust Ha Bubnnotexa LIOK
y . P https://m.eds00.ru/00ae027e
KapOOHAT-HOH

39 [lepBoHauabHbBIE TOHATHS 00 OPraHUYECKUX bub6nuoreka LIOK
BEILIECTBAX KaK O COEAUHEHHUSIX YIJIepo/ia https://m.edsoo.ru/00ae054e

bu6nmmoreka [IOK

40 KpemHuii u ero coenuHeHus

P a https://m.edsoo0.ru/00ae080a
[Ipaktrueckas padota Ne 5. Perenue
41 BKI:JHG I/IMGHTaJ'II;HBIX 3a/1ay4 1o Teme «BaxkHeiime bubmmorexa LIOK
p A https://m.edsoo.ru/00ae0bf2
HEMETAJUTBl U KX COCTUHECHHUSI

42 KonTponbhas padbota Ne3 o teme «Baxkneiinime bu6mmoreka [LIOK
HEMETAJLJIbl U UX COCTUHEHUS https://m.edso0.ru/00ae0el18
OO01mas xapakTepuCcTUKa XUMUYECKUX DIIEMEHTOB —

43 METAJIIOB. MeTainyeckas CBsi3b U METaJInYecKas bubmuoteka [JOK
KpUcTauinyeckas pemeéerka. Gusnyeckne cBONCTBA https://m.edsoo.ru/00ae103e
METAJIJIOB

44 XUMHUUYECKHe CBOMCTBA METAJIOB. bubmuorexa [JOK

DNEKTPOXUMHUYECKUN Psi/i HAPSKEHUN METAJIIIOB

https://m.edso0.ru/00ae1156
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O6mmue criocoOb! momy4deHus: MeTauioB. CIIIaBbL.

45 Brruucienust o ypaBHEHUSIM XUMAYECKUX PEAKIIAI bubmorexa LHOK
yp p ’ https://m.eds00.ru/00ae1156
€CJIM OJIVH U3 PEareHTOB COJICPKUT MPUMECH
Bu6muoreka [JOK
46 I1
OFUITHE O KOPPOSHH METAILIOR https://m.eds00.ru/00ae1278
Bu6muoreka [JOK
47
Ienotrere meranel https://m.edso0o.ru/00ae14b2
48 OKcHIbl U THAPOKCUIBI HATPUS U KAJIHS bubnmorexa HOK
P p https://m.edso00.ru/00ae14b2
49 [IlenoyHO3eMENBHBIE METAIUTBI — KAJbLIMI U MarHUii bubamorexa HOK
H https://m.edsoo.ru/00ae15e8
. bubmuorexa [JOK
50 Baxueime coeqMHEHNS KATbLIUA
https://m.edso0.ru/00ae15e8
51 O00011eHNEe ¥ CHCTEMATH3aIis 3HAHUI
bu6mmoreka [IOK
59 e ..
€CTKOCTh BOJBI U CTIOCOOBI €€ yCTpaHEHHSI httos://m.edsoo.ru/00ae 1886
53 [Tpaktuyeckas pabota Ne 6 o Teme "XKEctkocTb bub6nuoreka LIOK
BOJIBI M METO/IBI €€ yCTpaHeHus" https://m.edsoo.ru/00aelae8
bu6nmmoreka [IOK
54 An 7
FOMITHIH https://m.edsoo.ru/00aelc64
Bbu6nmuoreka [JOK
55 A 5
M(pOTepHBIE CBOMCTBA OKCHA U THIPOKCUIA httos://m.eds00.ru/00ae1c64
Bbu6nmuoreka [JOK
56 K
1e30 https://m.eds00.ru/00ae1d86
57 Oxcupl, THaApOKCU b 1 conn kene3a (11) u skernesa bubimoreka [IOK
D) https://m.edsoo.ru/00ae35e6
58 O0001IeHNEe ¥ CHCTEMATH3aIUs 3HAHUI
59 [IpakTudeckas padora Ne 7. Perrenue bubnmoreka [IOK
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AKCIEPUMEHTAIIBHBIX 33J1a4 0 TeMe «BaxxkHenmmue
METAJUIBI U UX COEIUHEHUS)

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

Bpluncienus no ypaBHEHUAM XUMAYECKUX PEAKLUH,

60 €CJIM OJIH U3 PEarcHTOB JIaH B U30BITKE WK 1 bubnnorexa [IOK
COAEPKUT NMPUMECH. BbIunciieHnss MaccoBOU J10JIU https://m.edso0.ru/00ae1750
BBIXO/1a IPOJYKTA PEAKIIUU

61 O00011IeHNE U CHCTEMATH3aLUs 3HAHUN 1

62 KonTponbHnas padota Ned o reme «Bakueiiiue 1
METAJUIbI U UX COESTMHEHMS

63 BemectBa 1 Matepualibl B TOBCETHEBHOM )KU3HU 1 bubmnoreka LIOK
YyeoBeKa https://m.eds00.ru/00ae3f50

64 XHUMHUECKOE 3arpsI3HEHHE OK aromiei cpeapl 1 bubmorexa TIOK

p pyKaromt et https://m.edso00.ru/00ae4270
bu6mmorexa [IOK

65 P o 1

0JTb XUMHUH B PEIICHUH YKOJIOTHYECKHUX MPOOIIeM httos://m.edsoo.ru/00ae4270

66 PesepsHblil ypok. O0001I€HNE U cHCTEMATH3aLUs 1 bubnnorexa [HIOK
3HAHHUH https://m.edso0o.ru/00ae0dOa

67 PesepBHblit ypok. O0001I€HIE U cHCTEMaTH3aIUs 1 bubnnoreka [HOK
3HAHHUH https://m.edsoo.ru/00adb33c

68 PesepBHblit ypok. O600111€HHE U CHCTEMaTH3aLUs 1 bubnnoreka [HOK
3HAHUHU https://m.edsoo.ru/00ad9cb?2
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IMPOBEPSIEMBIE TPEBOBAHUSI K PE3YJIBTATAM OCBOEHUSI
AJJAIITUPOBAHHOM OCHOBHOM OBPA3OBATEJILHON

NPOI'PAMMBbI
8 KJIACC
Kon
nposepsie . .
IIpoBepsiemble nmpeaMeTHbIE Pe3yJbTAThl 0CBOCHHS AJANITHPOBAHHON OCHOBHOM
MOro .
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs
pe3yJibTa
Ta
1 ITo Teme: «IlepBoHaUYAIbHBIE XUMUYECKUE TTOHATHUS»
pacKpbIBaTh CMBICI OCHOBHBIX XUMUYECKUX MTOHATHI: aTOM, MOJIEKYJa, XUMUYECKUI
DIIEMEHT, TMPOCTOE BEIIECTBO, CIIOXHOE BEIIECTBO, CMeCh (OZHOpPOIHAS W
HEOJIHOPO/IHASA), BAJICHTHOCTb, OTHOCHUTENIbHAs aTOMHas M MOJEKyJspHas Mmacca,
11 KOJIMYECTBO BEILIECTBA, MOJb, MOJISIpHAs Macca, MaccoBas J0JsS XHMHYECKOro
' AIIEMEHTA B COCTUHEHUH, MOJISIPHBIA 00bEM, XUMUYECKas peakius, KiaccCupuKanus
peakuuii: peakUuu COEIMHEHHUS, pEaKUUU pa3joKEHUs, pEeaKUUuu 3aMeLICHMUS,
peaknuu 0OMeHa, 9K30- U HJIOTEPMUUYECKHE PEaKLUH, TEIIOBOM 3((eKT peakimy,
pacTBOp, MaccoBas J10Jis BellecTBa (IPOLEHTHAs! KOHLEHTPALIKs) B pacTBOpE
12 WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX MOHATUN U IPUMEHSTH 3TU
' MOHATUS [IPU ONMCAHUM BEIIECTB U X MPEBPALICHUI
13 UCIIOJIb30BaTh XMMHUYECKYI0O CHUMBOJIMKY JJI COCTaBieHHsS (OpPMYNT BELIECTB U
' YpaBHEHUN XUMHUUYECKUX PEAKIUH
14 pacKpbIBaTh CMBICI 3aKOHOB COXPAHEHMs MacChl BELIECTB, IIOCTOSHCTBA COCTaBa,
' aTOMHO-MOJIEKYJIIPHOTO YU€HUs, 3aKOHa ABOraapo
15 ONpPEAEINATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHUSIX
16 KJIaCCU(UIIMPOBATh XUMUYECKHE peakluu (110 YMCIYy U COCTaBy Y4YacTBYIOLIUX B
' peaxuu BEIIECTB, 0 TEII0BOMY 3P (DEKTY)
1.7 BBIYHCIISTH OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MacChl BEIIECTB
1.8 BBIYHUCIISATH MACCOBYIO JIOJKO XUMHUYECKOTO 3JIEMEHTA 110 (OpMYyJie COeTMHEHUS,
19 BBIUHCIISATH MAaCCOBYIO JIOJIIO BELLIECTBA B paCTBOPE
110 NPUMEHATh €CTECTBEHHOHAYYHbIE METO/Ibl MO3HAHUS — HAOIIOJCHUE, U3MEPEHueE,
' MOJIETTMPOBAHUE, SKCTIEPUMEHT (PEATbHBIN U MBICICHHBIN)
2 ITo Teme: «BaxkHelye NpeIcTaBUTEIN HEOPTAHNYECKUX BELIECTBY»




2.1

PaCKphIBAaTbG CMBICJI OCHOBHBIX XUMHUYCCKUX TTOHATHH: OKCHJ, KMCJI0Ta, OCHOBAaHHC,
COJIb

2.2

OIIPEICTATh MPUHAJICKHOCTh BEIICCTB K ONPEICIEHHOMY KJIACCY COSJAMHEHUH 110
bopmynam

2.3

KHaCCI/I(bI/IL[I/IpOBaTB HCOPraHN4YCCKUC BCIICCTBA
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XapaKTepu30BaTh (OMUCHIBATH) OOIINE XMMUYECKHE CBOICTBA BELIECTB PA3INUYHBIX
KJIACCOB, IIOATBEP)KIAasl ONMCAaHUE IPUMEPAMU  MOJEKYJSIPHBIX  YpPaBHEHUH
COOTBETCTBYIOIIMX XUMUYECKUX PEaKLIUN

2.5

IMPOrHO3UpPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX KAa4ECTBEHHOI'O cocCTana,
BO3MOXHOCTH ITPOTCKAHUA XUMHUYCCKUX npeBpameHHﬁ B PA3JIMYHBIX YCIIOBUAX

2.6

CJIeZIOBaTh MpaBHJaM TIOJb30BAHUS XUMHUYECKOW TOCYIOH W J1abOpaTOPHBIM
000pyIOBaHMEM, a TAK)KE MpaBUIaM OOpaIIeHHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIUSMH 110 BBITIOJHEHUIO JITAOOPATOPHBIX XHMHYECKUX OIBITOB  TIO
MOJIYYCHUI0O U COOMpPAaHHMIO Ta3000pa3HBIX BEHIECTB (BOAOPOAA U KHUCIOPOAA),
NPUTOTOBIICHHIO PACTBOPOB C OMNPEACIEHHOW MacCOBOW JI0JIeH pacTBOPEHHOTO
BCIICCTBA, IUIAHUPOBaTh W  IPOBOJUTh XHMHUYECKHE OKCIICPUMEHTBHI  I10
pacro3HaBaHHUIO PACTBOPOB MIEIIOUEH U KUCIIOT C TOMOIIBI0 HHIUKATOPOB (JIAKMYC,
dbenondranen, METHIOPAHXK U APYTHUE)

2.7

IIPOBOJIUTH PACUETHI 10 YPABHEHUIO XUMHUYECKOHN peakuu

[To Teme: «llepumomuueckuii 3axkon u Ilepuommyeckass cucreMa XHUMHYECKUX
anementoB JI. WM. MenneneeBa. CtpoeHue aTroMoB. XHUMHYECKas CBS3b.
OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIII

3.1

PaCKpbIBATh CMBICJI OCHOBHBIX XHMHYCCKHUX TTOHATHH: AApO aToma, BHGKTpOHHHﬁ
clIoi aToMa, aTOMHas Op6I/ITaJ'IL, paauyc aroMa, XUMHYCCKAsA CBA3b, IOJAAPpHAA U
HCMOJIsIpHAad KOBAJICHTHAsA CBA3b, J3JICKTPOOTPULATCIIBHOCTb, MOHHAA CBA3b, HOH,
KaTHuOH, aHUOH, CTCIICHb OKHWCIICHUA

3.2

KJ'IaCCI/I(I)I/II_II/II)OBaTB XUMHUYCCKUC JJICMCHTEI

3.3

ONHUCBHIBATh U XapaKTepHU30BaTh TabmuuHyo ¢opmy Ileproanueckoit cucTembl
XUMHUYECKHMX 3JIEMEHTOB: Pa3inyaTh MOHATHUS «TJIaBHas noiarpynna (Arpymnma)» u
«toboynast noarpynna (brpynmna)», «Manbie» u «00JIbIINE TEPHOIBI
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packpsiBaTh cMbIca llepuonuueckoro 3akona /.M. Menneneesa: 1eMOHCTpUPOBATH
INOHUMAaHUE MEPUOJNYECKON 3aBUCHUMOCTH CBOMCTB XMMHUYECKHUX JJIEMEHTOB OT UX
nojoxxeHus B [lepuoanueckon cucreme

35

COOTHOCUTH 0003HAauUEHUsI, KOTOphIe UMEIOTCs B Tabmuie «llepuonnyeckas cucrema
xuMmudeckux snemMeHtoB J[.M. MeHnaeneeBay ¢ YHMCIOBBIMU XapaKTEPUCTHKAMH
CTPOCHHsI aTOMOB XHMMHUYECKHX JJIEMEHTOB (COCTaB W 3apsl sapa, oOIIee YUCIIO
AJIEKTPOHOB U pacTpe/ielIeHUE X M0 JEKTPOHHBIM CIIOSIM )

3.6

ONpCACIIATh CTCIICHDb OKUCJICHU A 3JICMCHTOB B 6I/IHapHLIX COCAUHCHUAX

3.7

OTIPE/ICNATh BUJ] XUMHUYECKON CBsI3HM (KOBAJICHTHAsh M MOHHAs) B HEOPTaHHMUYECKUX
COEIMHEHUSX




9 KJIACC

Kon
nposepsieM IIpoBepsiemble MpeAMeTHbIE Pe3yJAbTAThI OCBOEHHS aaNITHPOBAHHOM
oro OCHOBHOI1 00pa30BaTe/IbHON MPOrpPaMMbI OCHOBHOT0 00111er0 00pa30BaHus
pe3yJibTaTa
1 ITo Teme: «BemecTBo 1 XMMHUYECKas pEakLUs»
PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHUX IOHATHI: PacTBOp, 3JIEKTPOJIUTHI,
HERJICKTPOJIUTHI, JJIEKTPOJUTHYECKAsl JUCCOLMALUSA, PEAKIMM HMOHHOIO OOMEHa,
KaTaJn3aTrop, XUMHUYECKOE pPaBHOBECHE, OOpaTHUMblE M HEOOpaTHMBbIE PEAKIIMH,
11 OKHCITUTEIIbHOBOCCTAHOBUTEIIFHBIE ~ PEAKIWH, OKUCIHUTENb, BOCCTAHOBUTEID,
OKHCJICHHE W BOCCTAHOBIICHHE, aJUIOTPOIUS, aM(POTEpHOCTh, XUMUYECKasi CBA3b
(KoBaJIeHTHAsi, MOHHAs, METAJUINYECKas), KPUCTAIUIMYECKas PemeTKa, CIUIABHI,
CKOPOCTh XMMUYECKON PEAKIINH
12 WLTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHATHI U IPUMEHSTD 3TH
' MOHATHS TIPU ONMCAHUU BEIIECTB U MX MPEBPALICHUN
13 COCTABIIATh YPABHEHUS SJIEKTPOJIUTHYECKON JMUCCOIMUAIMU KUCIIOT, IIEI0YeH H
' COJIeH, MOJIHbIE U COKpAIEHHbIE YPAaBHEHUS peaklii HOHHOTO 0OMeHa
14 packpbIBaTh CYIIHOCTh OKHCIIUTENIbHO-BOCCTAHOBUTEIBHBIX peakuuit
' MOCPEACTBOM COCTABJICHUS IEKTPOHHOIO OaaHca ITUX PEaKIUi
15 MIPOBOJIUTH PACUETHI [0 YPAaBHEHUIO XUMUYECKON peakluu
2 ITo Temam: «HemeTasmibl 1 X COEAMHEHUSI» U «MeETalIbl U UX COSIMHEHHSD
XapakTepu3oBaTh (OMHUCHIBaTh) oOIIMe U crenuduyeckue XUMHUYECKHUe CBOWMCTBA
2.1 NPOCTBIX M  CJIOXKHBIX  BELIECTB, IOATBEPXkJasi  ONUCAHUE NpUMepaMu
MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHUH COOTBETCTBYIONIMX XUMHUYECKUX PEAKIIHIA
29 COCTaBJIATH  ypPaBHEHUS  pEaKUWil,  TOATBEPKIAIOIIMX  CYHIECTBOBAaHHE
' TeHETHUYECKOM CBSA3M MEX/y BEIIECTBAMM Pa3JIMYHbIX KIAcCOB
93 MPOTHO3MPOBATh  CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT UX CTPOCHHS,
' BO3MOKHOCTH MPOTEKAHHSI XUMHUYECKUX TPEBPALICHUN B Pa3TUYHBIX YCIOBHIX
24 ClIeZIOBaTh MpaBUJIaM TOJb30BAHUS XUMHUYECKOW MOCYJIOH M J1abOpaTOPHBIM
' 000pyIOBaHUEM, a TAK)KE MPaBUIaM OOpAIIEHHsI C BEIECTBAMU B COOTBETCTBHH C
WHCTPYKIMSIMA  TIO  BBIITOJTHEHUIO JTAOOPATOPHBIX XMMHUYECKHUX OIBITOB  TIO
MOJIYYEHHUIO U COOMPaHMIO ra3000pa3HbIX BEIIECTB (aMMHaKa U YIJIEKUCIIOTO ra3a)
MPOBOJIUTh PEAKIMH, TOATBEP)KAAIONINE KAYeCTBEHHBIH COCTaB Pa3JIMIHBIX
BEIIIECTB: pAaCIO3HABaTh OMBITHBIM NYTEM XJIOpUA-, OPOMHJ, HMOJIUA, KapOOHAT,
2.5 ¢docar, cunmkar, cyiabdar, THIPOKCHIMOHBI, KAaTHOHBI AaMMOHUS, HOHBI

HU3YUYCHHBIX MCTAJIJIOB, NPUCYTCTBYHOIINUC B BOJHBIX PACTBOPAX HCOPraHUYCCKUX
BCIICCTB




[To Teme: «XuMus 1 OKpy>)arouas cpeaa»

pacKphIBaTh CMbICI OCHOBHBIX xuMHuueckux nousatuii: I1/IK Bemectsa; koppo3ust

3.1
METAJIOB
IIPUMEHSTh OCHOBHBIE OIE€pallMM MBICIUTEIBHON JESITENBHOCTH — aHallu3 U
CUHTE3, CpaBHEHHWE, OO0OOIICHHE, CHUCTEMATHU3AIHMI0, BBIABICHUE MPUIMHHO-
3.2 CIIEICTBEHHBIX CBS3€U — JJI1 U3Y4YCHUS CBOWCTB BELECTB U XMMUYECKUX PEaKIIM;

€CTeCTBEHHOHAy4YHble =~ METOJbl  [MO3HAHUS — HaONIOJEeHUEe, H3MEpeHHe,
MOJICJIUPOBAHUE, SKCIIEPUMEHT (peaabHbIi U MBICTICHHBIN)




HHPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA
8 KJIACC

Kon

IIpoBepsieMblii 3JIeMEHT COAePKAHMS

1

HepBOHa‘-IaJIBHBIG XUMHWYCCKUC ITIOHATHUA

11

[Ipenmer xumuu. Ponp XMMUM B JKM3HHM 4Ye€JOBEKa. XMMHS B CHUCTEME HayK. Tena u
BelecTBa. Gu3nuecKkue CBOMCTBA BEUIECTB. ATpEeraTHOE COCTOSIHUE BEILECTB

1.2

IlonsTHe o METOA4aX IIO3HAaHHUA B XHUMHHU. Yucrteie B€ICCTBAa M CMCCH. CHOCO6BI
paszeieHus cMecen

13

ATOMBI U MOJIEKYJIBl. XUMHUYECKUE 3JIEMEHTbl. CHMBOJIBI XMMHUYECKHX 3JIEMEHTOB.
[IpocTbie u ClI0XKHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUECHUE

14

XuMuueckas Q)opMyna. BanentHOoCTP aTOMOB XMMHYECKMX DJIEMEHTOB. 3aKOH
IHOCTOAHCTBA COCTaBa BCIICCTB. OTtHocuTenbHast aromMHas Macca. OTHOCUTEILHas
MOJICKYJIApHas Macca. MaccoBas 10JIsI XUMHYECKOI0 3JIEMEHTA B COCTMHCHHUHI

15

KommnuectBo BemecrtBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACChl U
YyHuclia CTPYKTYPHBIX €IOMHUI] BemecTBa. Pacuérel mo ¢GopMmynam XUMHUYECKHX
COEIMHEHUI

1.6

dusnueckue U XUMHUYECKUE SBJIICHHS. XUMHUYECKas peakius U e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MacChl BEIIECTB. XuUMUYeckue ypaBHeHus. Kiaccupukanus XUMHYECKUX
peakiuil (CoeIMHEHNUs, PA3I0KEeHHSI, 3aMEIIIEHUs], 0OMEHa)

1.7

XUMHUYECKUH SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOW TOCYI0H, C TpaBUIaMU pabOTHI
B 1a00paTOpuy U NMpUEMaMu oOpalleHHs C JJaboOpaTOpHbIM 000PYIOBaHUEM, U3YUEHHE U
onucaHue (QHU3NYECKUX CBOMCTB OOpPa3lOB HEOPraHMYECKHUX BEIIECTB, HAOIIOJECHUE
¢u3nyeckux (IU1aBJIeHUE BOCKA, TasHUE JIbJIa, paCTUPAHUE caxapa B CTYIKE, KUIIEHUE U
KOHJIEHCAllUs BOJIbI) U XMMUYECKUX (TOPEHHE CBEYH, IPOKAINBAHUE METHON MPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KUCJIOTOM) SIBIEHUH, HaOJIOJEHHWE M OINHCAHUE IMPHU3HAKOB
IPOTEKaHNUs XUMHUYECKHX peakuuid (pa3iokeHue caxapa, B3aWMOJEWUCTBHE CEpHOMU
KHUCIIOTBI C XJOopuaoM Oapus, pasznoxenue ruapokcuaa menu(ll) mpu HarpeBanum,
B3aUMOJICHCTBHUE Kere3a ¢ pacTBopoM coiu Menu(Il), uzydenune cnocoOoB pasjueneHus
cMeceil (C TMOMOIIbIO MarHuTa, (GWIBTPOBaHHWE, BbIMApUBaHHWE, AMCTUILIALMS,
xpomarorpadus), MpoBeJeHUE OUUCTKH MOBAPEHHOH coiM, HaOJIOJEHHE U ONMCAaHUE
pE3yJbTAaTOB IPOBEAECHUS ONBITA, WIIIOCTPUPYIOIIErO 3aKOH COXPAHEHUS Macchl,
co3J1aHue MoJienieil MoKy (I1apoCTeP>KHEBBIX )

Baxwuerinme npeacTaBUTEIN HEOPraHMYECKUX BEIIECTB

2.1

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kuciopoa — 3JI€MEHT M MPOCTOE BEIIECTBO.
Haxoxaenne xuciopojga B mpupoae, GU3MUECKHe W XUMUYECKHE CBOMCTBa (peakuuu
ropenusi). Oxcunpl. [lpumenenue kucmopona. CrocoObl TOTY4YEHHS KHUCIOpPOJa B
naboparopud W TPOMBINUIEHHOCTH. KpyroBopor kuciopoga B mpupoge. O30H —
AJIOTPOIHASE MOAU(UKAIIIS KHCIIOpOoJa

2.2

TemoBoit 3dexT XuMUYECKOW peakluu, TEPMOXUMHUYECKHE YpaBHEHMsS, HK30- U
SH/I0TEPMHUECKUE Peakluu. TOIUIMBO: Yrojb U METaH. 3arpsa3HEHUE BO3yXa, YCUIECHUE
NapHUKOBOTO 3P QeKTa, pa3pylIeHne 030HOBOTO €05




2.3

Bonopon —snemenT u npoctoe BemiectBo. Haxoxxaenne Bogopoaa B Ipupoie, Gu3nuecKue
U XMMHYECKHE CBOMCTBA, IPUMEHEHUE, CI0cO0bI mosryueHus. Kucinotsl u comun

2.4

MousipHblii 00bEM ra3oB. Pacy€rsl 10 XMMHUECKUM YpaBHEHUSIM

2.5

®dusnueckue cBOWCTBAa BOAbL. Boma kak pacrBopurens. PactBopbl. HacellieHHBIE H
HEHACBIICHHBIE PAacTBOPHL. PacTBOpUMOCTH BelecTB B BoAe. MaccoBas 101 BELECTBa
B pacTBOpe. XUMUYeCKUE CBOMcTBA BoAbl. OcHOBaHUs. Ponb pacTBOpOB B mpupoae U B
JKU3HU 4enoBeka. KpyroBopor Bozbl B Ipupoze. 3arpsi3HeHue npupoJHsIx Box. Oxpana
Y OYUCTKA IPUPOJHBIX BOJ

2.6

Knaccudukanus nHeopranmueckux coeauHeHmit. Oxcunpl. Kimaccudukanus OKCHIOB:
coneoOpa3yromue (OCHOBHBIE, KHCIOTHBIC, aM(OTEpHBIE) H HECOIe0OpasyIouIue.
Homenknarypa okcunoB. dusnyeckue U XMMHUYECKUE CBOMCTBA OKcHaoB. [lomydenue
OKCHUJIOB

2.7

OcuoBanus. Krnaccuduxanuss OCHOBaHMN: INENOYM W HEPACTBOPUMbBIE OCHOBAHMSL.
Homenkiarypa ocHoBaHui. ®Pu3MyecKME€ W XHUMHUYECKHE CBOWCTBA OCHOBAHMM.
[Tonydyenne ocCHOBaHHI

2.8

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kuciot. @usndeckue U XUMHUECKHE
cBoiicTBa kuciot. Pan akrusnoctu metaiuioB H.H. bekerosa. [Tonyuenue kuciaor

2.9

Comu. Homenknatypa coinieid. @u3znueckue 1 XuMU4YecKe cBoiicta coiel. [lonyuenune
coyen

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaMH HEOPTraHUYCCKUX COCIMHEHUI
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XYUMUYECKUN HKCIEPUMEHT: KaueCTBEHHOE ONpEIeTICHUE COJAEpKaHMUS KHUCIOpoAa B
BO3/1yXe, IOJIyueHHe, COOMpaHHe, PAaclO3HABaHWE W HM3yYCHHE CBOWCTB KHCIOPOJa,
HaOJII0/IEHUE B3aUMOJICHCTBUS BEILECTB C KHUCIOPOJOM U YCIOBHUS BO3SHUKHOBEHMS U
HpeKpalleHus: ropeHus (moxkapa), 03HaKOMJICHHEe ¢ o0pa3laMyi OKCHJOB U ONHMCAaHUE UX
CBOWCTB, TMOJIyueHHe, COOMpaHUE, pacllo3HaBaHWE U M3Yy4YEHHE CBONCTB BOJOpOIA
(ropenue), B3aumoaencTBre Bogopoaa ¢ okcuaoM Meau(Il) (Bo3MOXXHO HMCIIONIB30BaHHE
BUJEOMATEpPHUAIIOB), HaOmIOleHHe O00pa3loB BEUIECTB KOJIMYECTBOM 1  MOIb,
UCCIIeJOBaHHE OCOOEHHOCTEW pacTBOPEHHUS BELIECTB C Pa3IMYHON pPAacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEAEIEHHON MAacCOBOM J10JIEH pacTBOPEHHOTO BEIIECTBA,
B3aMMOJICHCTBUE BOJIBI C METa/UIaMH (HATPUEM U KajbllieM) (BO3MOXKHO HCIIOIh30BaHHE
BUJICOMATEpPHUAJIOB), OIPEAETICHHE pPACTBOPOB KUCIOT M IIEJoYed ¢ TMOMOILBIO
UH/IMKAaTOPOB, UCCIIeI0BaHHE 00pa3ll0B HEOPraHMUECKUX BEIIECTB PAa3IUYHBIX KJIacCOB,
HAOMO/ICHUE W3MEHEHHUs OKpPAaCKU HMHIUKATOPOB B PACTBOpAaX KHCIOT M IIEeNOueH,
u3yueHue B3aumonencTeus okcuna meau(Il) ¢ pactBopom cepHOM KHMCIOTHI, KHCIOT C
METaJUlaMM, pEeakUuidl HeWTpalu3aluu, T[OJyYeHHUEe HEPACTBOPUMBIX OCHOBAHUU,
BBITECHEHUE OJTHOTO METaJula APYTUM U3 pacTBOpa COJIM, PEILIEHUE KCIIEPUMEHTAJIbHBIX
3a/1a4 1o TeMe «BakHehme KJ1acChl HEOPTaHUYECKUX COEAMHEHUI)

Ilepnonnueckuii 3akoH u [lepnoanueckas cucremMa XUMHYECKHX 3J1eMEeHTOB /1. 1.
Mengeneesa. CtpoeHue aToMoB. XUMHUYECKas CBA3b. OKUCINUTENBHO-

BOCCTAHOBUTCIIBHBIC pCaKINU




3.1

[TepBble MOMBITKM KIACCU(PHUKAIMU XUMHYECKUX 3JIeMeHTOB. [loHsTHe o rpymmax
CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U LIEIOYHO3EMEIbHBIE METAIUIBI, TAJIOTE€HbI, HHEPTHBIE
ras3bl). JJI€MEHTBI, KOTOpbIe 00pa3yloT aM(pOTEPHbIE OKCUJIBI U TUAPOKCH/IBI

3.2

Ilepnonnueckuin 3akoH. Ilepmommueckas cucremMa xumuyeckux aiemeHToB JI.H.
MengeneeBa. Koporkomepuonnas u jmHHONepuomHas ¢dopMmbl [lepuogudeckoit
cuctembl xumudeckux sseMeHToB .M. Menneneea. [lepuoasl u rpynmnbl. @u3ndeckuil
CMBICJI ITOPSIIKOBOIO HOMEpa, HOMEPOB IEPUO/IA U FPYIIIIBI AJIEMEHTA

3.3

Ctpoenne aromoB. CoctaB aroMHbIX saep. HM3orombl. OnekTponsl. CTpoeHue
AJIEKTPOHHBIX 000J0UYEK aTOMOB MepBbIX 20 XMMHUYECKHUX 3JieMeHTOB llepmomnyeckoii
cucrembl JI.1I. MeHnneneeBa. XapakTepucTUKa XUMHUYECKOIO DJEMEHTa II0 €ro
nonoxxeHuto B [lepuoguueckoii cucreme .M. Mennaeneena

34

3aKOHOMEPHOCTH U3MEHEHHU PaJuyca aTOMOB XMMHUYECKHX JIEMEHTOB, METAJUIMYECKUX
U HEMETAJUIMYECKHUX CBOWMCTB IO IpynnaM U nepuojaaM. 3HaueHue llepmonnueckoro
3akoHa U Ilepmonnyeckol CUCTEMbl XMMHUYECKHMX DJIEMEHTOB I PA3BUTHs HAyKH U
npaktuku. .M. MenzaeneeB — y4€HbIN U IpaKJaHUH

3.5

Xumuueckas CBSI3b. KoBanenTtnas (monmsipHass W HEMOJSIpHAst) CBSI3b.
DIEKTPOOTPULIATETLHOCTh XUMHUYECKUX 3JIEMEHTOB. loHHAas CBA3b

3.6

CreneHb OKHCJICHHA. OKHCIUTEIIEHOBOCCTAHOBUTEILHBIC PpCaKIuu. Hpoueccm
OKHCJICHUSA M BOCcCTaHOBJICHHUA. OKHUCINTEIN U BOCCTAHOBHUTEIIHN

3.7

XUMUYECKUN SKCIIEPUMEHT: H3yueHHEe OOpaslloB BEIECTB METaNIOB U HEMETaJlIOoB,
B3aUMOJICCTBUE TUJIPOKCHJA IIMHKA C PAacTBOpaMHU KUCIOT MU WIEIOYEH, MPOBEICHUE
OTBITOB, WUIIOCTPUPYIOIIUX MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIBHBIX PEaKIUi
(ropeHue, peakiuu pa3aoKeHUs, COCTUHEHHUS)

9 KJIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COAEPKAHUS

BemecTBo 1 XuMuueckas pcaKknus. HOBTOpeHI/Ie

11

[lepuonnueckuii 3akoH. llepmoaudeckass cucrema XuMuueckux diemeHtoB JI.M.
MenpeneeBa. CTpoeHrne aToMOB. 3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHUYECKUX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJIOB, KK, KAIBIHS U UX COSTMHEHUI B COOTBETCTBHH C
MOJIOKEHUEM 3JIeMEeHTOB B [lepuoanueckoil cuctemMe U CTPOEHHEM X aTOMOB

1.2

CrpoeHue BemiecTBa: BBl XUMHUYECKON CBSA3M. THUNBI KPUCTAUIMUYECKUX PEHIETOK,
3aBUCUMOCTh CBOMCTB BEHIECTBA OT THUIA KPUCTAUIMYECKOM PEMETKH W BHUAA
XUMUYecKor cBs3u. Kiaccudukanus W HOMEHKJIATypa HEOPTaHMYECKHUX BEIECTB
(MexxmyHapoIHass W TpUBHAIbHAsH). XUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIHMXCA K
pa3IMYHBIM  KJaccaM  HEOPraHWYECKHX  COCIWHEHUM, TEeHEeTUYecKas  CBS3b
HEOPraHWYECKUX BEIIECTB




13

Knaccuukanus XUMUYECKHX PEaKIMi 10 Pa3IMYHbIM MPU3HAKaM (10 YUCIY U COCTaBy
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, MO TEIIOBOMY 3P (EKTy, 0 U3MEHEHHUIO CTEIeHEH
OKHCIICHMSI XMMHYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, MO YYacTHIO KaTalu3aTropa).
OK30- U DHIOTEPMUYECKHE PEaKLUHM, TEPMOXMMHYECKHE ypaBHeHusa. Ilomarue o
CKOPOCTH XUMUYECKON PEAKIINU

14

[lonatue 00 oOpaTUMBIX W HEOOPATUMBIX XHMMUYECKHX peakuusax. l[loHsTne o
TOMOTEHHBIX M TETEPOreHHBIX peaknusax. lloHsATHE O XUMHYECKOM pPaBHOBECHH.
@DaKTopbl, BIMUAIONME HA CKOPOCTh XUMHUECKOW PEaKIUU U IMOJIOKEHHE XUMHUYECKOTO
paBHOBeCHUS

15

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIC pcaKuuu, 3J'IeKTp0HHBII>i 0aJaHC OKHMCIUTEIHHO-
BOCCTAHOBHUTCIIBHOM pE€aKkuu. Cocrasiienue ypaBHeHI/Iﬁ OKHCIIHUTCIBHO-
BOCCTAaHOBHTCIIbHBIX peaKum‘/'I C UCIIOJIb30BAHUCM MCTO1a 3JICKTPOHHOI'O Oananca

1.6

Teopust ANEKTPOTUTHYECKON TUCCONMAIIMU. DICKTPOIUTHI M HEANEKTPOIUThI. KaTHOHBI,
AHUOHBI. MeXxaHn3M JAUCCOIMAlMK BEMIECTB C PA3JMYHBIMUA BHJAAMU XUMUYECKOU CBSI3H.
Crenens nuccoruanuu. CUIbHBIE U CIA0bIe AJIEKTPOIUTHL. Peakiuym MOHHOTO oOMeHa.
YcaoBus MpOTEKaHUS PEAKIUid HOHHOTO OOMEHa, IOJIHBIE M COKpalIEHHBIC HWOHHBIC
ypaBHeHUs peakuuii. CBOMCTBa KHCIOT, OCHOBaHHM U COJIeH B CBETE MPEACTAaBICHUN 00
3JIEKTPOJIUTHYECKON auccoruanur. KauecTBeHHble peakuuu Ha WOHBL. [loHsTHe O
TUPOJIU3E COJIeH

1.7

XUMUYECKUN HSKCIEPUMEHT: O3HAKOMJICHHE C MOJEISIMH KPUCTAIUIMUECKUX PEIETOK
HEOpPraHMYECKUX BEUIECTB — METAUIOB W HEMETANIOB (rpadura M ajiMasa), CIONKHBIX
BEIIECTB (XJOpUJa HATpHs); HCCIEJ0BAaHHE 3aBHUCUMOCTH CKOPOCTH XHUMHYECKOU
peakiMyu OT BO3AEUCTBHS PA3IMUYHBIX (DAKTOPOB; MCCIEJOBAHUE AIIEKTPOIPOBOJHOCTH
pacTBOPOB BELIECTB, Mpoliecca JUCCOLMALUU KHCIOT, LIejoueil u cosiel (BO3MOXKHO
HCIOJIb30BaHUE BUJIEOMATEPHAIIOB); POBEJICHUE OIBITOB, MILTIOCTPUPYIOIIHUX MTPU3HAKH
MIPOTEKaHUs peakuuid HOHHOro oOMeHa (oOpa3oBaHME Ocalika, BBIJCJIECHUE Tras3a,
oOpa3oBaHH€ BOJbl); ONbBITOB, WJUIIOCTPUPYIOLUIUX  INPUMEPHl  OKHUCIUTEIHBHO-
BOCCTAHOBUTENBbHBIX peakluuid (TOpeHHe, peakluu pas3okKeHMs, COEeIUHEHUs);
pacro3HaBaHHE€ HEOPraHMYECKHUX BEIIECTB C IOMOIIbI0 KAadeCTBEHHBIX pEaKIUil Ha
MOHBI; PEeLlICHHE SKCIIEPUMEHTAIbHBIX 33124

Hewmeramns! 1 ux COCIUHCHUA

2.1

OOmias xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTepHBIE
crenieHn okucieHus. CtpoeHue u (pu3nuecKre CBONCTBA MPOCTHIX BEUIECTB — FaJIOT€HOB.
XUMHUECKHEe CBOMCTBa Ha mpuMepe Xjopa (B3aUMOAEWCTBHE C MeTalaMH,
HeMeTalllaMH, I1enodyaMu). XinopoBogopos. CossiHas KUCIOTa, XMMUYECKHE CBOWCTBA,
II0JIy4Y€HHUE, MpUMEHEeHHe. JlelicTBrue Xjopa U XJIOpPOBOAOPOJAa HAa OPraHU3M 4YEJIOBEKa.
Baxnerime Xa0puabl U UX HAXO0KJICHUE B IPUPOIE

2.2

Obmas xapaktepuctuka s1eMeHTOB VIA-rpynmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHn okucaeHus. CTpoeHue u pu3ndecKre cBOMCTBA MPOCTHIX BEIIECTB
— KHUCIIOpoJa U cepbl. AJUIOTPONHbIE MOJU(BUKALIMHM KUCIOPOAa U Cepbl. XUMHUECKUE
cBoiicTBa cepbl. CepoBoJOpOJl, CTpoeHHE, (HU3NYECKHEe U XHMHUYECKHE CBOWCTBA.
OKCI/IJII)I CCPhI KaK IPCACTaBUTCIIN KUCIIOTHBIX OKCHUIO0B. CepHaﬂ KHCJI0Ta, @Hanecxne n




XMMHYECKHE CBOMCTBA (0OIIME KaK MPEICTaBUTENS Kiacca KUCIOT M crenu(uieckue).
XUMHUYECKHE pEaKIMM, JIeKaIllue B OCHOBE NPOMBIIIICHHOTO CHoco0a MOMyYeHHS
cepHoil kucnothl. [lpumenenue. Conu cepHOM KHUCIOTHI, KaueCTBEHHAs peakius Ha
cynbdar-uoH. Haxoxaenue ceppl U €€ COEIMHEHUH B MpUPOAE. XUMHUYECKOE
3arpsi3HEHUE  OKpYXKalollel cpeapl COEAMHEHUSAMU cepbl (KUCIOTHBIE —JOXKIH,
3arpsi3HEHUE BO3/AyXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPALICHUS

2.3

OOmast xapakTepucTHKa 53JeMEeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETNICHW OKUCIIEHUsS. A30T, paclpocTpaHeHHE B Npupoje, pusnyeckue u
XUMHYeckue cBoiictBa. KpyroBopor asora B mpupoae. AMMHaK, €ro (Qpu3nueckue u
XMMUYECKHE CBOMCTBA, MOJy4YeHUEe U npumeHeHue. Coium aMMOHHUSA, UX (U3NYECKHE U
XMMUYECKHE CBOWCTBa, NpuMeHeHHe. KadecTBeHHass peakuus Ha HMOHBl aMMOHUS.
A3oTHasg kucnoTa, e€ mojiydyeHue, GU3NYecKUue U XUMHUYECKHe CBOWCTBa (00Iue Kak
MPEJCTaBUTEINS KJlacca KUCIOT U cneunpudeckue). Vcrnonb30BaHne HUTPATOB U COJIEH
aMMOHHS B KayecTBE MHUHEpaJbHBIX ynoOpeHuil. XHUMHUECKOE 3arpsi3HEHHUE
OKpY>KaloIllel cpeibl COSIUHEHHUSIMH a30Ta (KUCIOTHBIE JI0XK/HU, 3arpsi3HEHUE BO3/yXa,
MTOYBHI U BOJOEMOB)

2.4

docdop, amnorponHsie Moaudukanuu Gocdopa, puznUecKre U XMMUIECKHE CBOHUCTBA.
Oxkcun dochopa(V) u dochopnas kucimora, GU3MYECKHE W XHUMHYECCKHUE CBOMCTBA,
nony4yenue. Mcnonp3oBanue pocdaroB B KaueCTBE MUHEPAIBHBIX YI0OPEHHIA

2.5

Oobmas xapakrepuctuka 31eMeHTOB [VA-rpynnbl. OCOOEHHOCTH CTPOEHMSI aTOMOB,
XapaKTepHble  CTENEHHW  OKUCJICHMs.  YTJepold, auIOTpOnmHble  MOAM(UKAILUH,
pacmpocTpaHeHue B mpupoje, (u3nueckue U XHUMHUYECKHE CBOWCTBA. AcopOrus.
KpyroBopot yraepoaa B mpupoae. Okcuasl yriepona, ux (GU3MYECKUe U XUMHUYECKHE
CBOICTBa, JIEWCTBHE HA KUBBIC OPraHU3MBI, MOTYYCHHUE U MPUMEHEHHE. DKOJIOTHUECKUe
npoOJeMbl, CBs3aHHBIE C OokcuaoMm yriepona(lV); rumore3a ri006aqIbHOTO MOTETICHUS
KJIUMaTa; MapHUKOBBIM 3(dekxT. YronmpHas KuCIOTa U €€ COoiu, uX (unueckue u
XUMHUYECKHE CBOICTBa, IMoJlyueHHe U mnpuMeHeHue. KauecTBeHHas peakuust Ha
kapOoHaT-uoHbl. Mcnonb30Banrne kapOOHATOB B OBITY, MEIUILIMHE, TPOMBIIIEHHOCTH U
CEJIbCKOM XO3SIICTBE

2.6

[TepBoHavasibHBIE TTOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCIMHEHUSX Yriepoja
(MertaH, 5TaH, TUIIEH, AlleTHIIEH, ATAHOJ, TJIHMIEPUH, YKCyCcHas KucioTa). Ix coctaB u
XuMHueckoe crpoeHue. [loHsaTue o OGMOIOTHUeCKH BaXKHBIX BEIIECTBAX: KUPAX, OeNKax,
YIJIEBOJAX — U UX POJIM B KU3HM 4YeJIOBeKa. MarepualbHOE €JUHCTBO OPraHUYECKUX U
HEOPraHWYECKUX COCIUHEHUN

2.7

Kpemuuii, ero ¢usnueckue M XUMHUYECKHE CBOMCTBA, MOJyYEeHHUE U NPUMEHEHHE.
Coenunenus kpeMmHus B npupone. O6mue npexacraBieHus o6 okcuae kpemHuss(IV) u
KpeMHHMEBOH  kuciore. CuiMKarbl, WX UCIOJb30BaHHE B  OBITY, MEAMIIMHE,
IIPOMBIIIJIEHHOCTH. BaxkHene cTrponTenbHble MaTeEpUabl: KEpaMUKa, CTEKIIO, [IEMEHT,
O6etoH, kene3o0eroH. IIpoOrmembl 0€30MacCHOrO  MCIMONB30BAHMSI  CTPOUTENBHBIX
MaTEepHajIoB B IOBCEIHEBHOM KU3HU




2.8

XUMHUYECKUH HKCIIEPUMEHT: H3ydeHHe OOpa3loB HEOPTaHUYECKUX BEIIECTB, CBOWCTB
COJITHOM KHCJIOTBI, IPOBEIACHME KAadeCTBEHHBIX pEAaKIMM Ha XJOPUI-UOHBI U
HaOJIIOZCHWEe MPU3HAKOB MX IPOTEKaHMs; OIBITHI, OTpaxaromue (U3NYecKue Hu
XMMHUYECKHE CBONCTBA TaJOT€HOB M MX COCIMHEHMH (BO3MOXKHO MCIIOJIb30BAaHUE
BUJIEOMATEPHAIIOB);  O3HAaKOMJIEHME C  oOpa3uamMu  XJOpUZOB  (TaJOreHUAOB);
O3HAKOMJIEHHE ¢ oOpa3laMu cepbl U €€ COeAMHEHUSIMHM (BO3MOXKHO MCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); HAONIOJEHHE Tpoliecca OOyIIMBaHMS caxapa IOJA JACHCTBUEM
KOHLEHTPUPOBAHHON CEPHOW KHUCJIOTHI, U3YYEHHE XMMUYECKUX CBOMICTB pa30aBiIeHHOMN
CepHON KHCIIOTHI, IPOBEJICHIE KaUYeCTBEHHOW pPeaKkIMy Ha Cylb(aT-uoH U HaOIIo1eHne
npu3HaKa e€ MpOoTeKaHus; O3HAKOMIICHHUE ¢ (PU3MYEeCKHUMH CBOWCTBaMU a3oTa, pocdopa u
UX COeIMHEHUH (BO3MOXKHO MCII0JIb30BaHME BHUIEOMATEPHAIIOB), 00pa3liaMi a30THBIX U
¢bochopHbIX ynoOpeHui; nosyyeHue, coOupaHue, paco3HaBaHUe M M3y4eHHE CBOMICTB
aMMMaKa; MpPOBEJCHHE KAaueCTBEHHbIX peakUuil Ha HMOH aMMOHMS M (ocdar-uoH u
U3Y4YECHHE NPU3HAKOB UX IPOTEKaHUs, B3aMMOJCHCTBHE KOHLIEHTPUPOBAHHOW a30THOM
KHCJIOTBI C MeJIbl0 (BO3MOKHO HCIIOJIb30BAaHUE BHIEOMATEPUAJIOB); U3YUYEHUE MOJENIEH
KPUCTAJUTMIECKUX PEmIETOK anMasa, rpaduta, QyniepeHa; 03HaKOMIECHHE ¢ IPOIECCOM
azcopOLuU  pacTBOPEHHBIX BELIECTB AKTUBHPOBAaHHBIM YIVIEM U YCTPOHCTBOM
[IPOTUBOIa3a; MoIy4eHue, coOupaHue, paclio3HaBaHUE U U3yYEHHE CBOMCTB yIJIEKUCIIOTO
ra3a; NpoBe/ICHUE KaueCTBEHHBIX peakUuil Ha KapOOHAT- M CHJIMKAT-HOHBl U M3y4EHUE
IIPU3HAKOB  MX  IIPOTEKAHMs;  O3HAKOMJICHME C  TPOAYKLHEH  CHIMKATHOU
IIPOMBIIIJIEHHOCTH; PEIIEHUE DJKCIEPUMEHTAIbHBIX 3a7ad o Teme «Baxueimme
HEMETaJlJIbl U UX COECIUHEHUS»

Meramisl 1 ux COCAUHCHUA

3.1

OO0miast xapakTEepUCTHKAa XUMHUYECKHX JJIEMEHTOB — METAUIOB HAa OCHOBAaHHUU HX
nonoxenus B [lepronnueckoit cucreme xumudeckux snemeHToB .M. Menneneesa u
cTtpoeHuss atomoB. CtTpoeHue MeTawioB. Mertaminueckass CBsA3b U METAUIMYECKAS
KPUCTAJUTMYECKAs PeIIETKA. DIEKTPOXUMUYECKUN PsiJl HANPSHKEHU METAIJIOB

3.2

dusznueckue M XUMHUYECKHE CBoiicTBa MerauioB. OOmme cnocoObl MOTy4YeHHUs
MeTauioB. [loHSATHE O KOpPpO3UM METAJIOB, OCHOBHBIE CIIOCOOBI 3aIIUTBI UX OT
koppo3uu. Cruiasl (CTajb, Yyr'yH, JOPATIOMUHAN, OpOH3a) U UX IPUMEHEHUE B OBITY U
IIPOMBIIIEHHOCTH

3.3

U_[eJ'IOqHBIe MCETAJJIbI. ITOJIOXKCHHEC B Hepﬂozmqecxoﬁ CUCTEMEC XMMHUYCCKUX JJICMCHTOB
Z[I/I MGH)ICJ'ICCBEI; CTPOCHUC HX AaTOMOB; HAXOXICHHUC B IIPUPOJIC. duznueckue
XHUMHUYECKHE CBOMCTBA (Ha MNpUMEPC HATPUA U KaHI/Iﬂ). OKCI/II[LI U THUAPOKCUABI HATPUS U
KaJius. HpI/IMeHCHI/Ie IIEJI0YHBIX METAILIOB U MX COCAUHEHUM

3.4

[[lenouno3emMenpHble METAUIBl MarHuii W KaJlbLUi: mosiokeHue B [lepuoanueckoit
cucreMe xumudeckux anemeHToB .M. Menaeneesa; cTpoeHre UX aTOMOB; HaXOKJICHUE
B npupozae. dusnyeckne M XMMHYECKUE CBOWCTBA MarHus M Kaiabuus. Baxaeimme
COCTMHECHHS KaibIus (OKCHA, THAPOKCHUI, cojiu). JKECTKOCTh BOJBI M CHOCOOBI €&
YCTPAHEHUS

3.5

AmomuHuil: nonoxxeHue B Ilepmonnueckoi cucreMe XUMHYECKHX dsaemeHToB J[.U.
MeHeneeBa; CTpoeHUE aToOMa; HaxOoXAcHUE B mpupoje. Dusndyeckue U XUMHUYECKHE




CBOICTBa aMOMHUHUS. AM(OTEpHBIE CBOWCTBA OKCH/IA M THAPOKCHUIA AITFOMHHUS

3.6

Kenezo: mnonoxenue B Ilepumonuueckoid cucrteme XuMuyeckux »sjeMeHToB J[.U.
MeHeneeBa; CTpoeHHE aToMa; HaxOoXKJAeHue B mpupoje. Pu3ndeckue U XUMHYECCKUE
cBoiicTBa xene3za. Okcuabl, ruapokcuasl U conu xeneza(ll) u xeneza(lll), ux cocras,
CBOMCTBA U TOJIy4YCHHE

3.7

XUMUYECKUN HKCIIEPUMEHT: O3HAKOMIJICHHE C O00pa3llaMu METa/VIOB U CIUIaBOB, HX
(U3MYECKUMHU CBOWMCTBAMH, W3YYCHHE pPE3YyJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO
HCIOJIb30BaHUE BUJEOMATEPHUATIOB), OCOOCHHOCTEN B3aMMOACUCTBUS OKCUIA KAJIbLUS U
HATpHUsL C BOJIOM (BO3MOKHO MCIOJIb30BaHUE BUJIEOMATEPHAIIOB); UCCIIEJOBAaHIE CBOMCTB
KECTKOM BOJBI; IMpollecca TOPEeHHUs jKele3a B KUCIOpoie (BO3MOKHO HCIIOJIb30BAHHE
BUJICOMATEPHAIIOB); MPU3HAKOB MMPOTEKAHUS KAaY€CTBEHHBIX PEaKIMil Ha MOHBI (MarHus,
Kanbplus, amomunus, nuHka, xeneza(ll) m xemesa(Ill), memu(Il); wabmomeHue wu
OMHUCaHUE TNPOLECCOB OKpallMBaHUs IJIAMEHU HOHAMHM HATpUs, KaJIUs U KaJbLIH
(BO3MOXKHO HCITOJIb30BAaHHE BHJICOMATEPHAIIOB); HCCICIOBAaHUE aM(POTEPHBIX CBOWCTB
TUAPOKCH/IA AJTIOMUHMS M TUIPOKCHAA IIMHKA; PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHel1re MeTamibl U UX COSTUHEHUS

XHMHMS B OKpYKaroIlas cpena

4.1

HoBble matepuansl U TeXHOJOTHM. BeliecTBa U Marepualibl B MOBCEAHEBHOM >KU3HU
yernoBeKa. XMMHS M 3[0pOBbe. be30omacHOe HCMOJIb30BAHUE BEUIECTB M XUMHYECKUX
peakuuii B ObITy. [lepBasi moMoIib TPy XUMUYECKUX 05KOTaX M OTPABICHHSIX

4.2

OCHOBBI IKOJIOTUYECKON IPaMOTHOCTU. XUMHUYECKOE 3arpsi3HEHUE OKpY’Karolel cpeibl
I[TAK. Posnp XuMuM B pelIeHUH SKOJIOTMYECKUX MpobseM. [IpupopHble MCTOUHMKH
YTJIEBOAOPOI0B (YroJib, IPUPOHBIN a3, HEPTH), IPOJYKTHI UX NEepepabOTKH, UX POJIb B
OBITY U IIPOMBIIIIIEHHOCTH

4.3

XUMHUYECKUH OSKCHEPUMEHT: H3ydYeHHe OoOpas3llioB MaTepuajoB (CTEKJIO, CILIaBbI
METAJIJIOB, MTOJIMMEPHBIE MaTepUaIIbl)
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