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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUWA K pe3yibTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MnporpaMMbl
BOCITUTAHUS U C YYETOM KOHLEIIUU MPENoAaBaHusl y4eOHOTO IpeiMeTa « XUMHUS
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoit denepanun.

[Iporpamma 1Mo XuMuM [Oa€T MPEJCTABICHUE O LENsAX, OOILIeH cTpaTeruu
oOyueHusl, BOCIUTAHUS M PaA3BUTUA OOYYAIOIIUXCS CPEACTBAMH Y4eOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTeNbHOE MIPEIMETHOE COJZIepKaHue,
npeaycMaTpUBaeT paclpeielieHue €ero Mo KiaccaM W CTPYKTYPUPOBAHUE 10
pazienaM M TeMaM MpPOrpaMMbl O XHWMHUH, OINpPEIETseT KOJUYECTBEHHBbIE U
KaueCTBECHHbIC XapaKTePUCTUKHU COJIepKaHMUs, PEKOMEHIYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS XUMHU C Yy4€TOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
O0COOEHHOCTEW O00ydYarolmuxcsi, OMNpenensieT BO3MOXKHOCTH TpeaMeTa  JUIs
peanuzanuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHOM 00pa3oBaTebHOU
porpamMMbl Ha YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHMs, a Takxke TpeOOBaHUH K
pe3ynbTatam oOy4eHHUs XUMUU Ha YPOBHE 1€l U3YUYEHUs MpeMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TTO3HABATEILHON JEATETLHOCTH O0O0YyYaromerocs MO OCBOCHHIO
y4e0HOTO co/IepKaHusl.

3HaHWE XUMHUHU CJIYKUT OCHOBOU it (OPMUPOBAHMS MUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEpUATBLHOM €IUHCTBE MHPA, BAKHYIO
pOJIb UTPatOT (POpMHUPYEMbIE XMUMHUEH MPEICTABICHUS O B3aUMOIPEBPAIICHUSIX
SHEPrUU U 00 DSBOJIIOIMU BEHIECTB B MPHUPOJE, O MYTAX PEIICHUS TI00aTIbHBIX
npoOJjieM yCTOMYMBOTO PAa3BUTHSI UYEJIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, TPOOJIEM 31paBOOXPaHEHUS.

N3ydyeHne xumuu:

CIIOCOOCTBYET  peaim3allid  BO3MOXXHOCTEH  JUII  CaMOpPa3BUTUSA |
dbopMHpOBaHUS KYJIbTYpPhI JIMYHOCTH, €€ 00111el U (QyHKIIMOHATLHON TPAaMOTHOCTH;

BHOCHUT BKJIaJ B (DOPMUpOBAHWE MBINUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITEIBHOW  Y4EOHOM  JIESITEIIbHOCTH,
OKCIIEPUMEHTAJILHBIX M HCCICJOBATEIBCKUX YMEHUN, HEOOXOIMMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHAIBHOM IeSITEILHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKJIaJbIBAET OCHOBBI
[[EJIOCTHOTO B3IJIsa HA €TMHCTBO MPUPOIBI U YEJIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
ATAroM B OpMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPAaMOTHOCTH 00YUaOIINXCS;

CIIOCOOCTBYET (POPMUPOBAHUIO LIEHHOCTHOTO OTHOIIEHHUS K E€CTECTBEHHO-
Hay4YHBIM 3HAHUSM, K [IPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B SKOJOTUYECKOE
oOpa3zoBaHHEe 00yUYarOITUXCSI.

JlanHbIe HampaBlIeHWS B OOYYCHHHM XUMHUU OOECIICUMBAIOTCS CIECTIM(PUKON
comepKaHusi  yd4eOHOTO  TMpeAMeTa, KOTOPBIM  SBIACTCS  TEAarOTHYeCKH



aJlaITHPOBAHHBIM OTpakeHHEM 0a30BOM HAYKH XMMUU Ha ONpPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOIO 00IEro o0pa3oBaHUsI OPUEHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMUCS CUCTEMBbl NEPBOHAUYAIBHBIX MOHATUNH XUMHH, OCHOB
HEOPraHWYEeCKOM XUMHUM UM HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX ITOHATHI
OpraHU4eCKON XVMHHU.

CrpykTypa coaepaHHsl NMPOrpaMMbl IO XUMHUHM CPOPMHUpPOBaHA HAa OCHOBE
CUCTEMHOr0o noaxonaa K €€ m3ydeHuro. CoaeprkaHue CKIIAJbIBAETCS U3 CHUCTEMBI
MOHATHW O XUMHAYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMUYECKOU
peakuuu. OO0€ 53TH CHUCTEMBI CTPYKTYpPHO OpPraHHU30BaHbl IO MPUHLHILY
ITOCJIEA0BATENBHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUUYECKUX MPEACTABICHUN
Pa3HOro YpOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYE€HHS KAK OCHOBBI BCETO €CTECTBO3HAHNS,

— Ilepuognyeckoro 3akoHa J[. 1. MenneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHUM aTOMa U XUMHUYECKOH CBS3H;

— TMpEeACTaBIEHUN 00 JIEKTPOJUTUYECKOW JAUCCOLMAIMM BELIECTB B
pacTBopax.

TeopeTndyeckue 3HaHHWS PACCMATPUBAKOTCA HA OCHOBE OMIMPUYECKU
MOJyYEHHBIX U OCMBICIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OJIHOTO
YPOBHSL K JPYromy, BBINOJNHAS (YHKUUU OOBSICHEHHS U TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHSI U BO3MOYKHOCTEH IMPAKTUYECKOTO MPUMEHEHUSI U MOJYy4YECHUS
M3y4aeMBbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIOCOOCTBYET  (hOPMHPOBAHUIO
IIPEACTABIICHNS] O XUMHYECKOM COCTABIIAIOIIEN HAYyYHOW KapTUHBI MUpa B JIOTHKE
€€ CHCTEeMHOM NPHUPOJABI, LIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAHUIO M
METOJaM TO3HaHHMS B Hayke. M3yueHne XUMUM NPOUCXOAUT C NPUBJICUECHUEM
3HaHUW W3 paHee H3YyYEHHBIX YYEOHBIX MpeaMeToB: «OKpyKaromuil Mupy,
«buonorus. 57 kiacce» U «Pu3nKa. 7 KIace.

[Ipy wu3yuyeHUHM XUMHUM TOPOUCXOAUT (OPMUPOBAHHME 3HAHUI OCHOB
XMMHUYECKON HAayKd Kak OOJaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPaKTUYECKON
JEATEIbBHOCTH 4YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MMPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpeaMera COCTOMT B (POPMHUPOBAHUM CHUCTEMbBI XHUMHUECKHUX
3HAHUN — BaXHEUHNX (PAKTOB, MOHATUMN, 3aKOHOB W TEOPETUUCCKUX TMOJTIOKEHUH,
JIOCTYIIHBIX 00OOIIEHUIT MHPOBO33PEHUECKOTO0 XapakTepa, S3blka HAayKH, B
OpUOOIIEHMM K HAy4YHbIM METOJaM [IO3HAHMS TPU U3YYEHUH BEIIECTB M
XUMUYECKUX peakiui, B (GOPMUPOBAHUM U PA3BUTHHU MO3HABATEIbHBIX YMEHUN U
UX TPUMEHEHWH B YYEOHO-IO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NeATEIbHOCTH, OCBOCHHMM NpaBUi 0€30MacHOro OOpallleHusi C BELIECTBAMH B
IIOBCEHEBHOM KU3HU.

[Tpu u3yyeHUn XMMHUU HAa YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs BaKHOE
3Ha4YeHHE MPUOOPENTU TAKUE LIETH, KaK:



— (dopMuUpOBaHUE WHTEIUICKTYaIbHO pAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEJIbHOMY IPUHATHIO PEIICHUH,
CIIOCOOHOM a/IanTHPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM SKU3HU;

—  HampaBJICHHOCTh OOy4YeHUST Ha  CHCTEMaTHYECKOE MpPUOOIIECHHE
oOy4JarommMxcss K CaMOCTOSTEIbHOM MO3HABATENBHON JEATEIbHOCTH, HAYYHBIM
METO/JaM MO3HaHUs, (GOPMUPYIONIUM MOTHBALMIO M Pa3BUTUE CIOCOOHOCTEH K
XUMUH;

— obecrnedeHne yCIOBHM, CITOCOOCTBYIONTUX MPUOOPETEHUIO 00YIAFOIITIMUCS
OTbITa Pa3HOOOpPa3HON NEATEIbHOCTH, MO3HAHUS M CAMOIMO3HAHUA, KIIOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), UMEIOUINX YHHUBEPCAJIbHOE 3HAYCHHUE IS
pa3IMYHBIX BUOB JIESTEIBHOCTH;

— (opmupoBanue oOmeld (QYHKIMOHAIBHOM H  €CTECTBEHHO-HAYYHOU
IPAaMOTHOCTH, B TOM UYHCJI€ YMEHHUH OOBSCHITH W OICHUBATH SBJICHUS
OKPYXAaIOIEr0 MHpA, UCIOJIb3YsS 3HAHUS W OMbBIT, MOJIYYCHHBIC MPU H3YYCHHUU
XUMHUH, TPUMEHITh HMX TMPU PEIIEHWHU NTpoOJeM B TOBCEIHEBHOW KU3HU U
TPYAOBOH AESITENBbHOCTH;

— ¢opMmupoBaHHEe Y OOydYalOIIMXCA T'YMAaHUCTHYECKUX OTHOIICHUIA,
MOHUMAHUSI LEHHOCTH XUMHUYECKUX 3HAHUM I BBIPAOOTKH IKOJIOTHYECKHU
1EeJIecO00pa3HOro MOBEAEHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IENIAX
COXPAHEHUS CBOETO 3710POBbsI U OKPYXKaIOIIe MPUPOAHON CPebl;

— pa3BUTHE MOTHBALlMM K OOYyYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M
CAMOBOCITUTAHMIO Ha OCHOBE YCBOCHHs  OOINEYEIIOBEYECKMX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl W HAMPABICHHOCTH JATbHEUIIETO
oOy4eHus.

OOmiee YMCIO YacoB, OTBEACHHBIX I HM3yYeHUs XHMHUUW Ha YpOBHE
OCHOBHOTO 00111eTO 00pa3oBaHus, cocTaiisieT 136 yacoB: B 8 kiacce — 68 yacoB (2
yaca B HeJIeN0), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COAEPXKXAHUE OBYUYEHUA

8 KUIACC

IlepBoHayajbHbIe XUMHYECKHE TOHSATHSA

[Tpenmer xumun. Ponb XMMUM B JKM3HH 4YelOBeKa. XHMHS B CUCTEME HayK.
Tena wu BemecTBa. DU3NYECKUE CBOWCTBAa BEIIECTB. ATpEeraTHOE COCTOSHHUE
BemiecTB. [loHATHE O MeTOAax TMO3HAHWS B XUMHUHU. UHCTHIC BEIIECTBA M CMECH.
CriocoObl pa3zesieHust cMecei.

ATOMBI W MOJICKYJbI. XHUMHUYECKHE JJIeMEHThl. CHMBOJBI XWMHYECKHX
aneMeHToB. [IpocThie u ci0XHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YICHHE.

Xumudeckas ¢opmyia. BaJeHTHOCTP aTOMOB XHUMHYECKHUX JJICMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemecTB. OTHOCHTENbHAsh aToMHas Macca.
OTHOCUTENbHAS MOJIEKYJISIpHAst Macca. MaccoBas JoJisi XMMHUYECKOTO AJIEMEHTa B
COCTUHEHUH.

KonuuectBo BemectBa. Monbs. MomsipHas Mmacca. B3auMocBsI3b KOJMYECTBA,
MacCchl M 4YHMCJa CTPYKTYPHBIX €AWHHI] BemecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUH.

duznyeckre U XMMUYECKUE SIBJICHUS. XUMUYECKasi peakius U €€ MPU3HAKU.
3aKOH COXpaHEHHMS MacChl BEIIECTB. XMMUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEAKIUi (COeTUHEHNS, PA3I0KEHNs, 3aMEIIICHUsI, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYI0M, mpaBWjaMu paboThl B JaOOpaTOpuu U
npuéMaMu 0oOpallleHus ¢ JJabopaTOPHBIM O0O0PYIOBaHUEM, U3YYCHUE U OMHMCAHUE
dbu3nyeckux CBOWCTB OOpa3llOB HEOPraHWYECKUX BEIIECTB, HAOJIOJACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JbJA, pPAaCTUPAHHE caxapa B CTYIIKE,
KUTIEHUE U KOHJEHCALMSI BOJABI) U XUMHUYECKUX (TOPEHHE CBEUH, MPOKAIUBAHUE
MEJIHOM TIPOBOJIOKH, B3aWMOJICUCTBUE Mejla ¢ KMCJIOTOM) SIBJICHUH, HAOII0IeHUE 1
OMMCaHWE MPU3HAKOB MPOTEKAHUS XMMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapwsi, pa3loKeHHE THAPOKCHUIIA
menu (II) npu HarpeBanuu, B3auMOJEUCTBUE kele3a ¢ pacTBopoM conu meau (ID),
M3Y4YCHUE CIOCOOOB PA3JCJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (PuIbTpoBaHUE,
BBITIAPUBAHUE, AUCTHLISAIMA, XpoMaTorpadusi, MPoBEACHNUE OUYNCTKH MOBAPEHHOMN
COJIM, HaONIOJAEHWE W  ONUCAaHUWE  pEe3yJbTaTOB  MIPOBEICHMS  OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHWs MAacChl, CO3/JaHHE MOJEeNeH MOJIEKYI
(I1IapOCTEepPKHEBBIX ).

Baxueiiume npeacTaBuTe M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razoB. CocraB Bo3zayxa. Kucnopon — aneMeHT U mpoctoe
BemecTBo. HaxokneHue kucimopoaa B mpupoae, (U3MUYECKHE U XUMHUYECKUE
cBoiictBa (peakmmu TopeHusi). Oxcuzapl. [Ipumenenme kucmopoma. CmocoObI
MOJly4YeHHUsI KUCIOpoJa B JIabopaTOpUU M MPOMBIIUIEHHOCTH. KpyroBopor
Kucaoposa B mpupoje. O30H — aIoTpoIHas MOAU(UKALNS KHCIOPO/a.



TennoBoit 3¢ ¢heKkT XUMHUYECKON peakiuu, TEPMOXUMHYECKHE ypaBHEHUS,
DK30- M DHAOTEPMHUUYECKUE pEaKIUU. TOIUIMBO: yrojb W METaH. 3arps3HEHUE
BO3]lyXa, YCWJICHHE MMAPHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOsI.

Bomopon — »snemeHT W mpoctoe BemecTBo. HaxoxkaeHue Bomgopona B
npupoae, GU3MYECKUEe U XUMHUYECKHE CBOWCTBA, NPUMEHEHUE, CIOCOObI
noxyyeHus. KucmoTsl u comnu.

Monsipabiii 00BEM ra3oB. Pacy€Tel Mo XUMUUECKUM YPaBHEHHSIM.

dusnueckne CBOMCTBA BOAbl. Boma kak pactBoputesb. PacTBOpHI.
HacepilieHHbIE M HEHACHIIMIEHHBIE PAacTBOPBL. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBast 1071 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BOAbL. OCHOBAHUS.
Pose pacTBOpOB B mpuposie M B XKU3HU 4deioBeKka. KpyroBopot BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxanus neopranndeckux coenuneHuit. Oxcunpl. Knaccuduxanus
OKCHUJIOB:  coyieoOpa3yromirie  (OCHOBHBbIC,  KHCJIOTHbIE, aM@oTepHbIe) W
HecosieoOpaszyromue. Homenknatypa oxcugoB. Dduzmdyeckue U XUMHUYECKHE
CBOMCTBA OKCUIOB. [lonyueHnune okcuaos.

OcunoBanus. Knaccudukanuss ocHOBaHMM: WIENOYM W HEPACTBOPHUMbIC
ocHOoBaHusA. HomeHkiarypa ocHoBaHuii. PU3WUYECKHE U XUMHUYECKUE CBOMCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanusa kucnor. Homenknarypa kucnor. dusndeckue u
XMMHUYECKUE CBOWCTBAa KHUCIOT. Psn axktuBHoctm metamnoB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Comu. Homenknatypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonyuenune cosen.

['eHeTnyeckas CBsI3b MEKY KJIaCCaMU HEOPTraHUYECKUX COCIMHEHUI.

Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIpEJICTICHUE COJIepKaHUs KUCIIOpoJa B BO3AyXe, MOJy4YCHHUE,
coOupaHue, pacrmo3HaBaHWE W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUS BO3HHUKHOBEHUS U
NpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C OOpa3laMH OKCHIOB U
OMMMCAHWE WX CBOWCTB, MOJYy4YeHHE, COOMpaHHE, PACNO3HABAHWE W W3YUYCHHE
CBOMCTB BOJI0OpoJia (TOpeHue), B3auMojencTBUe Bojopoaa ¢ okcujaoMm menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUATIOB), HAOIIOJICHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBaHUE OCOOCHHOCTEM PACTBOPEHUS BEIIECTB C
pPa3IMYHONM PacCTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOM
MacCOBOM JI0JIEM PACTBOPEHHOIO BEIIECTBA, B3aUMOACKUCTBUE BOJBI C METAILUIAMU
(HaTpueM ©  KajibllueM) (BO3MOXHO HCIOJb30BAHHE BHJICOMATEPHUAIIOB),
uccieoBaHue  oOpas3IOB  HEOPraHWYECKMX BEIIECTB Pa3UYHBIX  KJIACCOB,
HaOJFOICHNE M3MEHEHUS OKPACKH MHIUKATOPOB B PACTBOPAX KUCIOT M IIEIOYEH,
u3ydeHue B3auMozeiicTBus okcupa menud (II) ¢ pacTBOpoM CEpHON KHCIIOTHI,
KUCJIOT C MeETajulaMHu, peakluil HeUTpaln3aluM, MOJIYyYEHHE HEPACTBOPHUMBIX
OCHOBAHHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTrMM U3 pacTBOpa COJIM, PEIICHUE



AKCIIEPUMEHTAIBHBIX 337a4 N0 TeMe «BaxkHellne Kiacchl HEOPraHWYECKHUX
COEIMHEHUI.

IMepuoauueckui 3akoH u Ilepuoguueckass cucreMa XHUMHYECKHX
iemenToB JI. . MenageneeBa. CtpoeHne aTroMoB. XUMHYECKAsl CBS3b.
OKuCIUTEILHO-BOCCTAHOBUTEIbHbIE PEaKIIUU

[lepBble TOMBITKK KiIacCH(PUKAIIMM XUMHUUYECKUX 3JeMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JJIEMEHTOB (IIEJIOYHBIE M IIETOYHO3EMENbHbIE METAJLIbI,
raJioreHbl, HHEPTHBIE T'a3bl). DJIEMEHThI, KOTOPbIE 00pa3yroT aM(POTEpHbIE OKCUIBI
Y TUJIPOKCUBI.

[Tepunonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MengeneeBa. KopoTkonepuonnas U JIMHHONEpUOAHAs  (OPMBI
[Teprnonnueckoit cucrembl xumuueckux emMeHToB J[. . Menneneesa. [lepuoas
u rpymnbl. OU3NYECKUM CMBICT TOPAAKOBOTO HOMEpAa, HOMEpPOB IepHoAa |
TPYIIIbI 3JIEMEHTA.

Crtpoenue atomoB. CoctaB aTOMHBIX siaep. M3oTomnbl. DnekTponsl. CTpoeHue
AIEKTPOHHBIX  000JIOYeK aToMOB TepBBIX 20 XHWMHYECKHX  DJICMEHTOB
[Tepuomnueckont cucremnl . M. MenngeneeBa. XapaKTepUCTUKA XUMHUYECKOTO
AJIEMEHTA 10 €ro MoJiokeHuto B [lepuogunueckoi cucreme 1. . Menueneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJudyca aTOMOB XHMHYECKUX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB IO IPyNHIiaM U NEPUOIAM.

3nauenue [leprnoanueckoro 3akona u [leppoanvyeckoi CUCTEMbBI XUMHYECKUX
DJIEMEHTOB I pa3BUTUA Hayku W mnpaktuku. [[. V. MenneneeB — yd€Hbld U
rpa)XJaHVH.

Xumuyeckass cBa3b. KoBajieHTHast (ToJisipHAss M HEMOJISIpHAs))  CBSI3b.
DJIEKTPOOTPULIATENBHOCTh XUMUYECKUX 3J1EMEHTOB. IOHHAs CBS3b.

Crenenb  okucieHus.  OKUCIUTENIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIHM.
ITporieccrl OKUCIICHUST U BOCCTAaHOBJIECHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

u3ydeHrue oOpa3loB BEIIECTB METAIVIOB M HEMETAJUIOB, B3aWMOJEWUCTBHE
IMAPOKCUIA LIMHKA C pacTBOPAMM KHCJIOT M IIEJIOYEH, IIPOBEIACHUE OIIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropenue, peakly pas3ioKeHUs], COSTUHEHUS).

Mexcnpeomemmnoie ceasu

Peanmzamus MeXnpeaMeTHBIX CBsI3€d MpH WM3YYCHHH XMUMHHU B 8 Kiacce
OCYIIECTBIISIETCS 4epe3 HCIOJIb30BaHWE KaK OOIMUX eCTECTBEHHO-HAYYHBIX
NOHSATHUH, TaK ¥ MOHATUH, SBISIOMUXCS CUCTEMHBIMU Ui OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TOHATHUS: HAYYHBIA (DaKkT, TMIOTE3a, TEOpus,
3aKOH, aHalu3, CHUHTE3, Kilaccu(ukanus, TMNepUOJUIHOCTh, HaOIIOCHNE,
HKCIEPUMEHT, MOJICIIUPOBAHKE, U3MEPEHHE, MOJIETb, SIBJICHUE.



®usuka: marepus, aroM, DOJEKTPOH, NPOTOH, HEWUTPOH, HOH, HYKIHI,
W30TOMBI, PAJAMOAKTUBHOCTh, MOJIEKYJA, SJIEKTPUUYECKUN 3apsi/i, BEIIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIUYUHBI, SIUHUIIBI
U3MEpPEeHUsl, KOCMOC, TIaHEThI, 3BE3/1b1, COHIIE.

buonorus: dorocunres, apixanue, ouocdepa.

['eorpadusi: armocdepa, ruapochepa, MHUHEpanbl, TOPHbBIE TMOPOJBI,
M0JIE3HBIE UCKOIIaeMbl€, TOILIMBO, BOJAHBIC PECYPCHI.

9 KVIACC

BemecTBo M XMMHUYECKasI peaKUMs

[Teprnonnueckuit 3akoH. [lepuoanueckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTHM B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJJIEMEHTOB TEPBBIX TPEX MEPHUOJIOB, Kalaus, KaIbLUI U HX
COCMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM JJIEMEHTOB B llepuoanueckon
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHure BellecTBa: BHJIBI XMMUYECKOW CBSI3U. THIBI KPUCTAIIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOU PEIIETKU U
BHJIa XUMHYECKOMN CBSI3H.

Knaccudukaims 1 HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. XHMMHUUYECKHE
CBOWMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEMHEHUI, TEHETUYECKAs CBA3b HEOPTaHMYECKUX BEILIECTB.

Knaccuduxaiuys XuMUYECKUX peakiuii Mo pa3IMuyHbIM MpU3HaKam (10 YUCITY
U COCTaBy YYacTBYIOIIMX B PEAKIHUM BELIECTB, MO TerioBomy 3ddekrty, Mo
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHYECKUX JIEMEHTOB, MO OOPAaTUMOCTH, IO
YYaCTHIO KaTaln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMHU, TEPMOXUMHUYECCKUE
YpaBHEHMUS.

[Tonsitue 0 ckopocTH XuMu4eckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOpPAaTUMBIX XMMHUYECKUX peakiusx. [[OHITHEe O TOMOTEHHBIX M TeTEPOTCHHBIX
peakuusx. [lonsarne o karamuse. [lonsTue 0 xumuueckom paBHoBecun. DakTopel,
BIIUSIFOIIME HA CKOPOCTh XUMHYECKOW PEAKIUU W TOJOKEHUE XHUMHUYECKOTO

pPaBHOBECHSI.
OKHUCANTENbHO-BOCCTAHOBUTEIbHBIE ~ PEaKlUH,  AJIGKTPOHHBIM  OayiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHON  PEaKLUU. CocraBieHue  ypaBHEHMIl

OKHUCJIMTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKUUM C  HMCIOJIB30BAHHEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus MEKTPOTUTUUECKON TUCCOIUAIUN. DIEKTPOJIUTHI U HEIJICKTPOJIUTHI.
KaTronbl, aHnoHbl. MeXaHu3M JUCCOLMAIUM BEIIECTB C Pa3IMYHBIMU BUIAMU
XxuMu4eckoil csizu. Crenens aucconuanuu. CUIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakiuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO 0OMEHa,
MOJHBbIE W COKpallléHHbIE HMOHHBbIE YypaBHEHUs peakuuil. CBOWCTBAa KHCIOT,
OCHOBAaHMII W coJiel B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconmannu. KauectBeHHbIe peakiiu Ha MOHBL. [[OHsTHE O TUAPOIN3E COJIEH.



Xumuueckuii IKCnepumMeHm:

O3HAKOMJICHHUE C MOJCIISIMH KPUCTALINYCCKUX PEMIETOK HEOPTaHMYECKHUX
BCIIIECTB — MCTAUIOB W HEMETaIoB (Tpadura M anmasa), CIOKHBIX BEIICCTB
(X7mopuna HaTpHs), MCCIICIOBAHNE 3aBHCHMOCTH CKOPOCTH XMMHYECCKON peaKI|H
OT BO3JICUCTBHS Pa3IMYHBIX (DAKTOPOB, HCCIICIOBAHUE 3JICKTPOIPOBOJTHOCTH
pacTBOPOB BEIIECTB, MpoIllecca JUCCONMAIMM KHCIOT, IMIeJIoueld W coJied
(BO3MOXXKHO  WCIOJB30BAaHWE BHJCO MaTEPHAIOB), IPOBCJCHHE  OIBITOB,
WUTIOCTPUPYIONINX ~ NPHU3HAKA  TPOTEKAHWS  PEaknuid HOHHOTO  OOMeHa
(oOpa3oBanme ocanka, BBIJIEJICHHE Tas3a, oOOpa30BaHWE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ TPUMEPHl  OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX  PEaKIUN
(ropeHme, peakiuy Pas3IoKEeHHS, COSTUHEHHUS), PACIIO3HABAHUE HEOPTaHUICCKUX
BCIIECTB C TIOMOIIBIO KAYECTBEHHBIX pEaKIUi HAa HOHBI, PCIICHUE
AKCIIEPUMEHTAILHBIX 3a]1a4.

HeMmeTaJibl 1 X COeIMHEHUS

OOmast xapakrepucTuka rajoreHoB. OCOOEHHOCTHM CTPOEHHUS aTOMOB,
XapaKTepHblE CTEeNeHU OKucieHus. CTpoeHrne U (U3NYECKUEe CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHMYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aUMOJIEHCTBHE C METaUIlaMU, HEMeTa/laMu, IIesio4amu). XJIIOPOBOJOPO/I.
CosnsiHass KUCIIOTAa, XMMHUYECKUE CBOMCTBa, MOJydyeHHE, NpuMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBEKa. BakHEWIHMe XJIOpUIbl U HX
Hax0XJICHUE B MIPUPOJIE.

Oo6mas xapaktepuctuka 3neMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE CTENeHH OKucieHus. CTpoeHue W (pU3MYecKue CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYecKue cBoicTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XxuMuuyeckue cBorctBa. OKCHIBI CEpbl KaK MPEACTABUTENN KHUCJIOTHBIX OKCHJIOB.
Cepnass kucioTa, (Quanueckue U XUMUYECKHE CBOHcCTBa (oOmume Kak
MPEACTaBUTENS Kjacca KHCIOT W chenu(uieckue). XHWMHUYECKHE pPEaKIuHu,
JeKale B OCHOBE MPOMBIIUIEHHOTO CHOc00a TMOMY4YeHHsS] CEpHOM KHCIIOTHI.
[Ipumenenue cepHoit KucinoThl. Coiau cepHON KUCIOThI, KAYECTBEHHAS pPeaKkiys Ha
cynb(dar-uon. Haxoxmenue cepbl U €€ COCNMHEHHMA B MPUPOJe. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAKOIIEW Cpeabl COCIMHEHHUSAMH Cepbl (KHCIOTHBIE JOKIU,
3arpsi3HEHHE BO3/yXa U BOJIOEMOB), CIIOCOOBI €ro MPeI0TBPAICHHUS.

OOmast xapakrepuctuka 371eMeHTOB VA-rpymnmnbl. OCOOEHHOCTU CTPOCHHS
aTOMOB, XAapaKTEPHBIE CTENIEHU OKHCIECHHUS. A30T, paclpOCTpaHEHHE B MPUPOJE,
bu3nyeckue U XuMHueckue cBoiicta. KpyroBopor azora B npupoje. AMMUaK, ero
bu3nuecKue 1 XMMUYECKHUe CBOMCTBA, MOMyuyeHrue U npuMenenre. Cou aMMOHUS,
ux QU3NUECKUE U XMMUYECKHE CBOMCTBA, MpUuMeHeHne. KauecTBeHHas peakiius Ha
MOHBI aMMOHHS. A30THasi KHCIOTa, €€ MOoJydyeHHe, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEACTaBUTENS Kiacca KHUCIOT U CrHenu(puvecKue).
Hcnonb30oBaHWEe HUTPATOB U COJIEW aMMOHMST B KayeCTBE MHMHEPAIbHBIX
ynoOpeHuil. XuMHU4YeCcKoe 3arps3HeHUE OKPYKAIOIIECH CPelbl COSTMHCHISIMU a30Ta



(KUCTIOTHBIC JTOXIH, 3arps3HEHUE BO3Ayxa, MOYBBI W Bomo&éMOB). Docdop,
aloTponHeie Moaudukamuu Gochopa, GuU3MUECKHEe U XUMHUYECKHUE CBOMCTBA.
Oxcun docdopa (V) u dbochopnas kuciora, GU3NIECKUE U XMMHUYECKUE CBONCTBA,
nosyuenue. Mcnons3oBanue GocdaroB B KauecTBE MUHEPAIbHBIX YI0OPEHUH.

O6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHHUS.  YIJIepoaA,  aJUIOTPOIHBIC
MoAU(UKALIMKM, pPACHIpOCTpaHEHUE B TNpupojae, (U3MYeCKue U XUMHUYECKUE
cBorcTBa. Ancopouus. Kpyrosopot yriepona B npupojse. Okcuabl yriepoja, ux
bu3nYecKue W XUMHUYECKHE CBOMCTBA, JCHCTBUE HA JKUBBIC OpPTaHU3MBEI,
MOJIYYCHUE W TPUMEHEHHE. DJKOJOTUYECKHUE MPOOJEMBI, CBSI3aHHBIE C OKCHIIOM
yriaepoaa (IV), rumoreza riao0albHOTO TMOTEIJICHUS] KIUMaTa, NapHUKOBBIM
s dekt. YronpHas KuciaoTa v €€ coyu, uX Pu3nuecKkue U XMMUYECKHUE CBOMCTBA,
MOJIy9IeHUE W TpuMeHeHHWe. KadecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonb3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIHCKOM
XO35UCTBE.

[lepBoHaUasIbHBIE TOHATHSA 00 OPraHUYECKUX BEIIECTBAX KaK O COSTUHEHUSX
yraepoja (MeTaH, 3TaH, dTUJICH, alleTUIICH, dTaHOJI, TJIMIEPUH, YKCYCHAsI KUCTIOTA).
[IpupoHbie HMCTOYHUKU YTIEBOJOPOAOB (yrojib, MPUPOJHBIN Ta3, HEDTH),
MPOJYKTHl WX TMepepadoTku (OEH3MH), UX POJb B OBITY U IPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKH BaXKHBIX BEIIECTBAX: KMpax, OeNkax, yrieBojax — U ux
poli B OJKM3HU UEJOBEKa. MaTepuaabHOE €IWHCTBO OPraHUYECKUX U
HEOPTaHWYECKUX COCTMHCHUM.

KpeMHuuii, ero Qusnueckue M XHUMHUYECKHE CBOMCTBA, MOJYyYCHHE H
npuMenenue. CoenuHeHus: KpeMHusi B mipupoje. OOmiue mpeacTaBlieHus 00
okcuzae kpemaus (IV) u kpemHueBoi kucimote. CHIMKATBI, MX HCIOJb30BAaHUE B
OBITYy, B TIPOMBINIUICHHOCTH. BakHEWIIne CTPOUTEIbHBIC MaTepHalbl: KepaMuKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. IIpobiempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTEIHHBIX MATEPHAJIOB B MIOBCETHEBHOM KU3HHU.

Xumuueckuii IKCcnepumenm:

U3y4YeHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIIMN Ha XJIOPUJ-MOHBI U HAOIOJCHHUE MPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKAIOIHUE (PU3NUYECKHE M XUMHUYECKHE CBOICTBA
raJloreHOB M WX COCIMHEHUH (BO3MOXKHO WCIIONh30BAaHUE BHACOMATEPUATIOB),
O3HaKOMJIECHHE ¢ oOpa3laMud XJOpUAOB (TAJIOTEHUIOB), O3HAKOMJIEHHE C
oOpasmamMu  ceppl uU €€  coeAuHEHUSIMU  (BO3MOXXHO  HCIOJIb30BaHHUE
BUJICOMATEPUAIIOB), HAOJIIOICHUE Tpoliecca OOyIIIMBaHUS caxapa Mo JeUCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBHI, MW3Yy4YEHHE XUMHYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, MPOBEJIEHNE KAaUeCTBEHHOM peakIuu Ha cylibdart-
WMOH W HaOIIofeHHe MpHU3HaKa e€ MPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBOMcTBaMH a30Ta, (ochopa W MX coenuHEHUH (BO3MOXHO HCIOJIb30BaHNE
BUJICOMATEPHAIOB), 00pa3aMi a30THBIX U (HOCPOPHBIX yIOOpEHUH, MoIydeHue,
coOupaHue, paclo3HaBaHWE W U3YYEHHE CBOMCTB aMMHUakKa, IPOBEJICHHE



KaueCTBEHHBIX PEaKIMi Ha MOH aMMOHHS U (ochaT-uoH U W3ydeHUEe MPU3HAKOB
MX MPOTEKaHUs, B3aUMOJICHICTBUE KOHIICHTPUPOBAHHOW a30THOM KHCIJIOTHI C ME/IBIO
(BO3MOKHO HCIIOJIL30BaHUEC BUJICOMATEPHUAIIOB), U3y4YCHUE MoJeNneH
KPUCTAUIMYECKUX pemEToK anmMasza, Tpadura, ¢yiepeHa, O3HAKOMJICHHE C
MPOIIECCOM  aJcOpOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM IPOTHBOTA3a, MOJyYeHHUE, COOMpaHue, paclo3HaBaHWE W H3YUYEHHE
CBOMCTB YIJICKHCIIOTO Ta3a, MPOBEJEHUE KAaYeCTBEHHBIX PEaKIMi Ha KapOoHAT U
CUJIMKAT-UOHbl WM W3YYCHUE [MPU3HAKOB MX NPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIUEN CHIIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a7ad4 110 TeMe «BaxkHelme HeMeTaIbl 1 UX COSAUHCHUS.

MeTaJJibl 1 KX COeTUHEHUSA

OO6m1as XxapakTepUCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxeHusa B llepuomuyeckor cucreMe XHUMHUYECKUX diieMeHToB [, .
MenpeneeBa u ctpoeHusi aToMoB. CTpoeHue MeTauioB. MeTayuinmdeckas CBsI3b U
METaJUIM4YEeCKasi  KpUCTa/UIMYEecKas  pemerka.  DJICKTPOXUMUYECKUM  psi
HaIpsDKeHUN MeTalioB. u3nueckue U XUMHUECKHE CBOMCTBA MeTaylioB. OO01ue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WM METAJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CruiaBel (CTallb, YYT'yH, JIOPATIOMUHUMN,
OpoH3a) ¥ BX NMPUMEHEHHE B OBITY W IPOMBIIIIIICHHOCTH.

[Ilenounsie meTamnel: nonoxkeHue B [lepuoamyeckoil cucremMe XMMHUYECKHUX
anemeHToB /. . MenzaeneeBa, CTpoeHHE MX aTOMOB, HaXOXKIECHHE B NIPUPOJIE.
duznyeckre U XMMUYECKUE CBOMCTBA (HAa mpumMepe HaTpus U Kanus). OKcuabl u
TUAPOKCHABI HaTpusd W Kanus. [IpuMeHeHue MIeNOYHBIX METaIOB W HX
COCIMHEHNH.

[[lenoyno3emenbHble METAUIbI MarHuii MW KaJblMH: IIOJIOXKECHHE B
[Tepuomnueckon cucreMe xumudeckux sneMeHToB JI. M. MenaeneeBa, crpoeHue
MX aTOMOB, Hax0X/JIeHUE B Npupoae. PU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
W Kanplus. BakHeiume coeauHeHHs KaiablMs (OKCHI, THIPOKCH, COJIM).
XKécTkocTb BOJBI U CIOCOOBI €€ yCTpaHEHHUS.

AmmoMUHUN: TIoJI0keHue B [lepuoandeckoit cucreMe XMMUYECKUX SJIEMEHTOB
J. . MenneneeBa, CTpOEHHE aToMa, HaxXxOXJcHWE B mnpupoje. Ousznueckue u
XUMHYECKHE CBOMCTBA aTOMHHUSA. AM(POTEPHBIC CBOMCTBA OKCHIA M THIPOKCH]IA
AJTIOMUHUSL.

Kenezo: nonoxenue B [lepuoguueckoit cucreme XMMUYECKUX 3J€MEHTOB /1.
. MenpgeneeBa, CTpoeHME aroma, HaxOXIeHUEe B mnpuporec. Duznyeckue u
XUMHUUYECKHE CBOMCTRA xkene3a. OKcu b, TuApOoKcHabl U con xenesa (II) u sxenesa
(IIT), ux cocrap, CBOMCTBA U MOJyUYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C O00pa3llaMM METa/IOB M CIJIaBOB, HUX (U3UYECKUMHU
CBOMCTBaMM, H3Y4YCHHE  pE3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIOJIb30BAHUE BHUJIEOMATEPUAJIOB), OCOOCHHOCTEH B3aUMOJEHCTBHS OKCHAA



KAl W HATpusl C BOJOW (BO3MOKHO HCITOJIb30BAHHE BHUICOMATEPHAIIOB),
WCCJICIOBAaHUE CBOMCTB XECTKOUW BOJBI, MpOIECCa TOPCHUS Kelle3a B KUCIOPOJIe
(BOBMOXKHO  WCIIOJIb30BaHHWE  BUACOMATEPHANIOB), TPHU3HAKOB  MPOTCKAHWUS
KauyeCTBEHHBIX PEAKIMi Ha MOHBI: MarHWsl, KaJjbIUs, aJIOMUHUS, [MHKA, JKeje3a
(IT) u xxeneza (II1), meau (I1), HaGmroAEHNE W OMKMCaHWE MIPOIIECCOB OKPAITUBAHUS
IUTAMCHH HWOHAMH HATpWsl, Kalusd W Kaiablusl (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(POTEPHBIX CBOWCTB THAPOKCHIA aTFOMUHUS
¥ THAPOKCH/IA IIWHKA, PEIIEHUE YKCIIEPUMEHTATBHBIX 3a/1a4 10 TeMe «BakHeunmme
METaJUTBl M X COCTMHCHUS.

XHMHUA M OKpPY:KaoUias cpeaa

BemecTBa M marepuansl B IMOBCEAHEBHOW >XM3HM 4YeloOBeKa. besomacHoe
UCIIOJIb30BAHUE BEIIECTB M XMMHUYECKUX peakuuii B ObiTy. [lepBas momours npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMUYECKOE 3arpsi3HEHUE OKpY’Karolled cpeibl (mpeienbHas JA0mycTUMast
KOHLIeHTpauus BewecTs, nainee — [1/IK). Poias XxuMun B pemieHu 3KOJIOrHYECKUX
po0aem.

Xumuueckuii IKCnepumMenm:
u3ydyeHrue o0pasloB MaTepuanoB (CTEKJO, CIUIaBbl METAJIOB, MMOJIMMEpPHBIE
MaTepHabl).

Mesicnpeomemmuoie cea3u

Peanmuszanuss MeXNpeIMETHBIX CBSI3€M NMpPU W3YYEHHH XUMHHM B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX
NOHATUH, TaK W TOHITHUH, SIBISIOIUXCS CUCTEMHBIMU JJIs1 OTAEIBHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHSATUS: HAy4HbIM (DaKkT, TUIIOTE3a, 3aKOH,
TEOpHUs, aHallu3, CHHTE3, KIacCupuKalus, MEepUOJUYHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJEIUPOBAHUE, HW3MEPEHHE, MOJENb, SBJIEHUE, IapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTCPHAIIHI.

®usuka: marepusi, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HWOH, HYKIIH]I,
U30TONBI, PAJUOAKTUBHOCTb, MOJIEKYJIA, JJIEKTPUYECKUN 3apsl, MPOBOJHHKM,
MOJTYNIPOBOJHUKH, JTUAJCKTPUKH, (POTOIJIEMEHT, BEHIECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSTHUE BEILIECTBA, ra3, pacTBOP, PACTBOPUMOCTb, KPUCTAJIIMNYECKAs
pemeéTKa, CruiaBbl, (PU3MYECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHs, KOCMHYECKOE
MPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COHIIE.

buonorusi: ¢orocunres, npixanue, Omocdepa, 3KOCUCTEMA, MHUHEPATbHBIE
yA00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHThI, TUTATEIbHbIEC BEILIECTBA.

['eorpadusi: armocdepa, ruapocdepa, MUHEpaTbl, TOPHBIE MOPOJIBI,
M0JIE3HBIE UCKOIIAEMbIE, TOILINBO, BOJAHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOIIETro
oOpa3oBaHUs JOCTUTAlOTCS B XOJi¢ OOyYeHMs] XUMHUU B €IUHCTBE Y4EeOHOH H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COILIMOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATBIMH B
oOlIeCTBE MpaBUJIaMU M HOPMaMHU IMOBEJICHUS M CIOCOOCTBYIOT IMpoIleccam
CaMOINO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3ALMHI 00yUYarOIIUXCS.

JInyHOCTHBIE  pe3yJbTaThl  OTPAXalT  TOTOBHOCTh  OOYYaIOMIMXCS
PYKOBOJICTBOBATbCSI CHUCTEMOM TO3WTUBHBIX IEHHOCTHBIX OPHUEHTAUA W
pacIIMpEHUE ONbITa AESITEILHOCTH HA €€ OCHOBE, B TOM YHCJIE B YACTH:

1) maTprmoTH4eCcKOro BOCIMTAHUSA:

LIEHHOCTHOT'O OTHOIIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, UCTOPUUECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XMMHUYECKOM HAayKd B IKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTU BIJIAJETh JOCTOBEPHON MH(popManuei o
[IEPEIOBBIX JOCTHXKEHUSAX W OTKPBITUAX MHUPOBOM M OTEYECTBEHHOW XWMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U 00IIECTBA;

2) rpasKIaHCKOr0 BOCTIUTAHUSA:

MPEJCTABJICHUS] O COLUMAJIBHBIX HOPMax M MPABWIAX MEXKINYHOCTHBIX
OTHOIIICHUH B KOJIJIEKTUBE, KOMMYHUKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTM K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIbHOCTH MpU
BBITIOJTHEHUU Y4YeOHBIX, TO3HABATEIBHBIX 3aJlay, BBINOJHEHUA XUMHYECKUX
HKCIIEPUMEHTOB, CO3/IaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO
YW B3aWMOIIOMOIIM B TIpolLiecce ATOW Yy4yeOHOM JeATeTbHOCTH, TOTOBHOCTH
OLICHUBAaTh CBOE TMIOBEJCHUE W TOCTYNIKM CBOMX TOBApUIIECH C MO3UIMHU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YUETOM OCO3HAHUSI NTOCIEACTBUM ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHYECKUE TIPEJICTABICHUS O BELIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHsSI HAYKH U COCTABJISIOLIME
OCHOBY JIJII TIOHUMaHUSI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS MPUPOJBI, B3aHUMOCBS3SIX YEJIOBEKa C
MIPUPOTHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

M03HABATEIbHBIE MOTHBBI, HAIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHHUS HAOJI0JIaeMbIX MPOIECCOB U SIBJICHUM,
MO3HaBaTeNbHOM, MHGOPMAIMOHHON M YUTATENbCKOW KYJBTYpPHI, B TOM YHCIIC
HABBIKOB CaMOCTOSITEJIbHOM palboThl C y4eOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOM, JIOCTYNHBIMU TEXHUYECKHMMH CpEACTBAMU HMHPOPMALMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYYeHHUI0 U TO3HAHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  caMOOOpa30BaHUIO, MPOEKTHOM U HUCCIEN0BATEeNIbCKON



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YEeHHS B
JaJIbHEHIIIEM;

4) popMmupoBaHusi KyJbTyPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU KU3HHM, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEICTBUNA U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHHS aJIKOT0Js1, HAPKOTUKOB, KypEHHs),
HEOOXOJMMOCTH COONIOJICHUS] TMpaBui O€30MacHOCTH TpU  OOpalieHud C
XUMUYECKMMH BEIIECTBAMH B OBITY U PEaTbHOU KU3HM,

S) TpyA0BOro BOCIIUTAHUS:

WHTEPEC K MPAKTHIECKOMY M3yUEHHIO TPOo(EeCcCuii U Tpyia pa3IndHOTO PO/Ja,
yBaXEHUE K TPYAYy W Pe3yibTaTaM TPYAOBOU MEATEILHOCTH, B TOM YHCIE Ha
OCHOBE TPUMEHEHHUS TMPEAMETHBIX 3HAHWW 10 XWUMHH, OCO3HAHHBIA BHIOOD
WHIUBUTyaIbHON TPAeKTOPUH MPOJOHKCHHUS 00pa30BaHUs C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpoheCcCUOHATBHOM ACSITENBHOCTH U Pa3BUTHSI HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITUPOBATHCA B MPOGECCUOHANIBHON CPEJIE;

6) 3K0JIOrHYecKOro BOCIIMTaAHUS

HKOJIOTHYECKH IE€JIECO00pa3HOE OTHOIICHHE K NPUPOJEC KaK HCTOYHUKY
JKU3HHU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, MTOHUMAaHUE IIEHHOCTH 3/I0POBOTO U
Oe3omacHOro o0Opas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3NYEeCKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIEHHOCTH COOJIOJICHUS
MpaBuJ1 0€30MacHOTO MOBEICHUSI IIPU padOTE C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YTPOKAFOIINX 3I0POBBIO U )KU3HU JTFOJICH;

CIIOCOOHOCTH TIPUMEHSATHh 3HAHUS, TOJIy9aeMble MPH M3YYCHHH XUMUH, IS
peneHns 3a1a4, CBA3aHHbBIX C OKPYKAIOLIENH IPUPOJHON CPEOH, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYpbl, OCO3HAHHMS TJIOOAJIBLHOrO  XapakTepa
HKOJIOTHYECKUX TMPOOJEeM M TMyTell UX pelIeHUs MOCPEACTBOM METOJOB XUMUH,
HKOJIOTUYECKOTO MBIIIICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIIBHOM,
KOMMYHUKATUBHOM U COLMAJILHOM ITPAKTHKE.

METAINIPEAMETHBIE PE3YJIBTATBI

B cocraBe MeranmpeaIMETHBIX pPE3yNbTaTOB BBIACIAIOT 3HAYUMBIE JUIS
dbopMUpOBaHHS MHPOBO33PEHUS OOIEHAYyYHbIEe TMOHATHS (3aKOH, TEOpus,
NPUHIUI, TUIIOTE3a, (PAKT, CUCTeMa, MPOIECC, IKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (HOPMHPOBATH MPEACTABICHHE O IEIOCTHON
HAy4YHOM KapTHMHE MHpA, U YHUBEpCAJIbHbIE yueOHbIE IEUCTBUS (ITO3HABATENIbHbIE,
KOMMYHUKATHUBHBIE, PEryJISATHBHBIE), KOTOpblE OOecneunBaroT (OpMUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbBHOMY IIJIAHUPOBAHUIO M OCYILECTBICHUIO Y4eOHOMH
NEeSATEIbHOCTH.



ITo3HaBaTebHBbIC YHHBEPCAJIbHbIE YUeOHbIe 1eHCTBUS

Bba3oBble JJoruueckue JelicTBUA:

YMEHHUSI HCIOJb30BaTh MPUEMBI JIOTUUECKOTO MBIILICHUS TPU OCBOCHUHU
3HAHUMU: PACKPBIBATh CMBICT XUMHUYECKUX TMOHSATHUH (BBIACISATH UX XapaKTEPHbBIC
MPU3HAKK, yCTaHABIIMBATh B3aUMOCBS3b C JPYTUMHU TOHSATHUSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ACIbHBIX (PaKTOB U SIBJICHUH, BRIOUpPATh OCHOBAHUS U
KPUTEPUH VISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB W XMMHUUYECKHX PEaAKIUH,
YCTaHABJIMBATh MPUUYUHHO-CIICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Y4YCHHS,
CTPOUTH JIOTUUECKUE PACCYX IEHUS (MHIAYKTUBHbBIC, IENYKTUBHbBIC, 10 aHAJIOTUN),
JieJaTh BBIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHATH B TIpOIECCEe TMO3HAHMUS TMOHATUS (TIPEAMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICTU, UCTIOIb3yEMbIC B XUMUH,
peoOpa3oBbIBATh MIMPOKO IMPUMEHSIEMbIC B XMMUU MOJICIbHbBIE TTPEACTaBICHUS —
XUMHUYECKUH 3HAK (CHMMBOJ DJIEMEHTAa), XUMHYecKas GopMmylia W YpaBHEHHE
XUMHUYECKOW PEaKIUU — MPU PelIeHUH Y4eOHO-TI03HABATEIbHBIX 3a7a4, C Y4ETOM
ATUX MOJEJIBHBIX MPEACTABICHUN BBISIBIISITh U XapPaKTEPU30BATh CYIIIECTBCHHBIC
MIPU3HAKHA U3y4aeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB M XUMHUECKUX PEAKIIUH,
BBIBJIAT,  OOIIHME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBEHHBIC CBSI3M U
MIPOTUBOPEUYHS B U3yHAEMbIX MIPOLIECCAX U SIBIICHUSIX.

Bba3oBble uccienoBareibckue 1eiCTBUSL:

YMEHHE HCIOIb30BaTh TMOCTABJICHHBIE BOMPOCHI B KadyeCTBE HHCTPYMEHTA
MO3HAHMs, a TaKkXKe B KA4eCTBE OCHOBBI JJs1 (POPMHUPOBAHUS TUIIOTE3BI IIO
IPOBEPKE MPAaBUILHOCTH BBICKA3BIBAEMBIX CYXKICHU;

npuoOpeTeHne OmbITa MO IUIAHUPOBAHUIO, OPTaHWU3alMd M MPOBEICHUIO
YUEHHYECKUX DKCIEPUMEHTOB, YMEHHE HaOlIoAaTh 3a XOJOM Ipollecca,
CaMOCTOATENLHO MPOTHO3UPOBATH €0 PE3yJbTaT, (OPMYIHPOBATH 0000IIECHUS U
BBIBOJIbI 110 pe3yJbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c nundopmanueii:

yMEHHE BbIOMpaTh, AHAIU3UPOBATH WU HMHTEPIPETUPOBATH HH(POPMALUIO
pa3IMyYHBIX BUIOB U (DOPM MpEACTABICHUS, MOTYyYaeMYI0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIONyJIsIipHAsl ~JTUTepaTypa XHUMHYECKOTO COJEp)KaHWs, CIPABOYHBIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKH OIEHUBATH MPOTHBOPEUMBYIO H
HEJIOCTOBEPHYIO MH(POPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHBIE METOJBI U 3alpOChl MPHU TOUCKE U OTOOpE
WHPOpPMAIIMU W COOTBETCTBYIOMIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITTOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEEIEHHOTO TUIIA, TPUOOPETEHUE OIbITA B
o0nacTd  MCHOJB30BaHUS HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIQJICHUE KYJIbTYPOU aKTUBHOTO UCIOJIB30BAHUS PA3IMUYHBIX TOUCKOBBIX CUCTEM,
CaMOCTOSITENIFHO BBIOMpAaTh ONTUMAIBHYIO (OpMY MpeAcTaBIeHUS UHDOPMALIUU U



WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll HECJIOXKHBIMA CXEMaMH, JuarpamMMmaMu,
Ipyrumu popmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHHE WCIIONIb30BaTh W AaHAIU3UPOBAaTh B TIpollecce Yy4eOHOH u
UCCIICIOBATENLCKON NIeATEIbHOCTH MH(POPMAIIO O BIUSHUHM MPOMBIIICHHOCTH,
CEIIbCKOTO XO3SMCTBA W TPAHCIOPTa Ha COCTOSIHHE OKPYKAIOIICH MPHPOIHOM
CpE/Ibl.

KoMMyHHKaTHBHBIE YHHBePcaIbHble YueOHbIe JeliCTBUS:

YMEHHUS 3aJlaBaTh BOINpPOCHI (B XOJe Juaiora W (Wih) JIUCKYCCUHU) TIO
CYIIECTBY  OOCYXJaeMoil  TeMbl, (OPMYIUPOBATH CBOM  IPEIJIOKCHHUS
OTHOCHTEIFHO BBITIOJHEHUS MPEJIOKEHHOM 3a/1a4H;

YMEHHsSI ~ TPEJCTaBIATh  TMOJYYEHHBIE  Pe3ydbTaThl  MMO3HABATEIHHOM
JESTEIbHOCTH B YCTHBIX W THCBMEHHBIX TEKCTax; JeNaTh IMPE3CHTALUIO
PE3yJIbTaTOB BBIMOJHEHUS] XUMHUYECKOTO SKCIIEPUMEHTa (1a00paTOpHOro OIbITa,
71a00paTOpHOI pabOTHI 110 UCCIEAOBAHUIO CBOMCTB BEIIECTB, yUEOHOIO IIPOEKTA);

YMEHHsSI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
NO3HABaTEJIbHOM U HUCCIIEOBATEIBCKOM  JEATENBHOCTH  INPU  PEIICHUU
BO3HUKAIOIIMX NPoOJEeM Ha OCHOBE yuéra OOLIMX HMHTEPECOB U COTJIAaCOBAHUS
no3uuil (00cyXJ1eHusi, OOMEH MHEHMSIMH, «MO3TOBBIE IITYPMbI», KOOPJIWHAIUSA
COBMECTHBIX JIEWCTBUN, OIpelNeJeHHe KpPUTEpUEeB IO OLIEHKE KauyecTBa
BBITIOJTHEHHOHN pabOTHI U ApyTHe).

PeryasiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSITEJIbHO ONPEACIISTh LENU NEATEIBHOCTH, IUIAHUPOBATh,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOUpaTh Harbonee 3PpPeKTUBHbIE CIIOCOOBI pelIeHusl y4eOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSITEIIBHO COCTAaBJISATh WIM KOPPEKTHPOBATH
MPEUIOKEHHBIM  QITOPUTM JEUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJTy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOIO pE3yJbTaTa 3asBICHHOM LEJIH, YMEHHUE
MCITOJIB30BaTh U aHAIIM3UPOBATH KOHTEKCTHI, IPEAJIAracMbI€ B YCIOBUU 33]IaHUN.

MNPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMETHBIX pPE3yNbTaTOB 110 OCBOCHHIO 00s3aTEIHLHOTO
CoJlep)KaHMsl, YCTAHOBJICHHOTO JaHHOW ¢enepalibHON pabodeil mporpaMMoi,
BBIICIISIFOT: OCBOCHHBIC OOYYaIOIIMMHCS HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
neucTBul, crneruduueckue IS TpeAMeTHOM o0nacth  «XUMHUS», BUJIBI
NEATEILHOCTH IO  TOJYYEHHWIO HOBOTO 3HAaHWSA, €ro  HWHTEPIpEeTallny,
npeo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHbIX YUEOHBIX U HOBBIX CUTYyAIIUsIX.

K xonIy oOyuenus B 8 kjiacce nmpeIMeTHBIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMHUPOBAHHOCTH Y 00YUaIOIIUXCSl YMEHUI:

e PAaCKpBIBATh CMBIC] OCHOBHBIX XWMHYECKHX TIIOHATHN: aTOM, MOJIEKYJa,

XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECHh



(omHOpPOJHASA M HEOJHOPOJHAS), BAJICHTHOCTh, OTHOCUTEIbHASL aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEMIECTBA, MOJIb, MOJSIpHAs Macca,
MaccoBas J10J1s1 XUMUYECKOTO 3JIEMEHTa B COCIMHEHUH, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTA, OCHOBAHHUE, COJb, 3JIEKTPOOTPULATEIBHOCTh, CTEIECHb
OKHUCJICHHS, XMMHUYECKasl peakius, KiacCU(pUKaIUs peakuui: peakuuu
COCIMHEHUSA, PEAKIUU PAa3JIOKEHUs, pPEaKUUUd 3aMEUICHUs, pPeaKuuu
oOMeHa, 3K30- U SHJOTEPMHUUECKHUE PEAKIINH, TEIII0BOU Ah(EKT peakium,
PO aTOMa, JJICKTPOHHBIM CJIOW aTroma, aTOMHash OpOWTallb, pPagnuycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAS W HEMOJSpHAs KOBAJICHTHAsl CBA3b,
WOHHAs CBA3b, MOH, KaTUOH, aHHOH, PACTBOp, MaccoBas J0JI1 BEIIECTBa
(IpolLieHTHAs! KOHIIEHTPAIUs) B PaCTBOPE;

e WUUTIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TIOHSATUUA W
MPUMEHSITH 3TU TIOHSATHUS MPU OMKUCAHUU BELIESCTB U UX MPEBPAIICHUI;

e ICTIOJIB30BATh XUMUYECKYI0 CUMBOJIUKY JIJISI COCTaBJICHUS (POPMYJT BEIIECTB
Y YPAaBHEHUM XUMHUYECKUX PEAKIIMIL;

e OTIPE/ICNIATh BAJIEHTHOCTh ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIUHEHUSX,
CTENIEHb  OKUCIIEHUSI  DJEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIACCy COEAMHEHUN 10
dbopmynam, BHJ XUMUYECKOHM CBsI3M (KOBAJIGHTHAas W MOHHAs) B
HEOPraHUYECKUX COCAUHEHUSX;

epackpbiBaTh cmbica llepuonmueckoro 3akona JI. WM. Mengeneena:
JEMOHCTPUPOBATh IMOHUMAHUE TEPUOANYECKON 3aBHCHUMOCTH CBOWMCTB
XUMHUUYECKUX AJIEMEHTOB OT WX moJjioxkeHus B Ilepuomuueckoit cucreme,
3aKOHOB COXpPAHEHHS MAacChl BEIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

e ONMKCHIBATh U XapakTepuszoBaTh TabmMuHyo ¢opmy Ilepuoauueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3iuvaTh I[OHATHUS «TJIaBHAs
noarpymnmna (A-rpymmna)» u «mobounas noarpynmna (b-rpymnma)y, manbie u
OoJbllIie TEPUOAbl, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HUMEIOTCS B
tabmune «llepumomnueckass cucTteMa XuMmudeckux diaemernToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTHKAMH CTPOEHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB U 3apsij s/pa, 00IIee YHCIIO dIEKTPOHOB
U pacnpeiesieHUe UX Mo JIEKTPOHHBIM CII0SIM);

e KJIaCCU(UUUPOBATh XUMHUYECKUE DIIEMEHTBHI, HEOPraHWYECKHUE BEUIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy M COCTaBy Y4YacTBYIOIIUX B peaKIuu
BEILECTB, M0 TEIIOBOMY 3D PeKTy);

e XapaKTEepU30BaTh (OIMHUCHIBATh) OOIIME XMMHYECKHME CBOMCTBA BEUIECTB
Pa3IMYHBIX KJIACCOB, MOJTBEPK/Iasi ONMMCAHUE MPUMEPAMHU MOJIEKYJISIPHBIX
YPaBHEHUI COOTBETCTBYIOIINX XUMHUUECKUX PEAKIINA;

e IPOTHO3MPOBATh CBOMCTBA BEILIECTB B 3aBUCHMOCTH OT HUX KAaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX IMPEBpAlICHUA B
Pa3JIMYHBIX YCIOBHUSIX;



e BBIYMCIISITE OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJII0 XHUMHYECKOTO J3jeMeHTa 1o ¢GopMmyse COeIUHEHHS,
MacCOBYH0 JIOJIO BELIECTBA B PAacTBOPE, MPOBOAUTH pPACUETHl MO
YPaBHEHUIO XUMHUYECKOUN pEAKLINH;

e IPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON AEATEIbHOCTH — AHAIN3 U
CUHTE3, CpaBHEHHUE, OOO0OIIeHHE, CHUCTEeMAaTHU3aluio, KiacCUu(PUKaIUIO,
BBISIBJICHUE TPUYUHHO-CIEACTBEHHBIX CBSI3€M — IJI1 M3Y4YEHUS CBOWCTB
BEIIECTB M XUMHYECKUX PEAKLHM, €CTECTBEHHO-HAY4YHBIE METOBbI
MO3HaHUS — HAOMIOJEHUE, H3MEpPEHHE, MOJCIMPOBAHUE, SKCIIEPUMEHT
(peaJibHBIN U MBICIICHHBIN );

e CJIEIOBATh MPABHUJIAM IOJIb30BAHUS XMMHUYECKOUN MOCYI0ON U JaOOpaTOPHBIM
o0opyJoBaHMEM, a TaKXe NpaBuwiaM oOOpalleHHs C BEIIeCTBaMU B
COOTBETCTBUM C MHCTPYKUMSIMH TIO BBINOJIHEHUIO JabOpaTOPHBIX
XUMHUYECKUX OIBITOB IO IMOJYYEHHIO M COOUPAHUIO Ta3000pa3HbIX
BEUIECTB (BOJOpOJAa W KHCIOpPOJa), IPUTOTOBICHHIO PACTBOPOB C
ONPENEIEHHON MaCcCOBOM J10JI€H paCTBOPEHHOIO BEIECTBA, INIAHUPOBATH
U NIPOBOAUTH XMMHUUYECKUE DKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB
HieJI0ued U KHUCIOT C MOMOILBIO MHIMKATOPOB (Jakmyc, ¢eHonaTaieuH,
METUJIOPAHX U JIpyTHUe).

K koHiy oOyueHus B 9 kiacce npeaMeTHble pe3ysIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e DPAaCKpBIBATh CMBICJ OCHOBHBIX XHUMHWYECKMX IOHATHM: XWMHUYECKHAU
DJIEMEHT, aTOM, MOJIEKYJAa, WOH, KaTUOH, aHHWOH, NPOCTOE BEUIECTBO,
CJIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUS, XUMUYECKasl peaKiusi, XUMUYeCcKas CBsA3b, TEIUIOBOU 3PdeKT
peakuud, MOJb, MOJISIPHBIA  O00OBEM,  pacTBOp,  DIEKTPOJIHTHI,
HEDJICKTPOJIUTHI, JJIEKTPOJIMTUYECKAsT IUCCOLMALMS, PEAKLUUA HOHHOTO
oOMeHa, KaTaiu3aTop, XHWMHUYECKOE€ paBHOBecHe, oOOpaTUMble U
HEOOpaTUMbIE pPEaKIUH, OKHCINTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHCIEHHME W  BOCCTaHOBJICHHUE,
aJJIoTpoMnus, aM(pOTEPHOCTh, XUMHUYECKasi CBS3b (KOBaJIGHTHAsi, MOHHAs,
METaJUINYecKasi), KpHUCTAUIMYECKass PEIIETKa, KOpPpO3Us METAILIOB,
CIUIAaBbI, CKOPOCTb XUMHYECKOW pEeaKUuu, IMPEeAeiabHO IOIyCTUMas
koHueHTpaus [1/IK Bemecrna;

e WUUTIOCTPUPOBATh  B3aWMOCBSI3b OCHOBHBIX XUMHUYECKUX TIOHATHHA W
MIPUMEHSThH 3TU NOHATHA MPU ONKMCAHUM BELIECTB U UX MPEBPALLICHUM;

e ICTIOJIB30BATh XMMUYECKYIO0 CUMBOJIUKY JJI1 COCTABJICHUS (DOPMYJT BEIIECTB
Y YPAaBHECHUM XUMHUYECKUX PEAKIUN;

e OTIPENIETSATh BAJIEHTHOCTh U CTENEHb OKUCICHUS XUMHUYECKHUX DJIEMEHTOB B
COCIMHEHUAX pA3IMYHOIO COCTaBa, NPUHAICKHOCTb BEIIECTB K
OTNpeneNnEéHHOMY KJIACCy COEIUHEHHM MO QopmyiaMm, BUJ XUMHYECKOH
CBA3M (KOBAJECHTHAs, HOHHAs, METAJUIMYECKasi) B HEOPraHUYECKUX
COCMHEHMSIX, 3apsA] MOHA MO0 XMMHUYECKOH (popmyre, XxapakTep Cpeasl B



BOJIHBIX PAacTBOPAaX HEOPTraHUYECKUX COCIMHEHUMN, TUIl KPUCTALTNYECKOMN
PELIETKN KOHKPETHOTO BEILIECTBA;

epackpeiBaTh cMbich Ilepuonmyeckoro 3akona J[. WM. MengeneeBa u
JEMOHCTPUPOBATh €ro IOHMMaHWE: OIUCHIBaTh U XapaKTepHU30BATh
Tabnuunyio Gopmy [lepuoanueckoil cUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATUS «TJaBHas noArpynna (A-rpymnma)» U «mobouyHas
noarpynmna (b-rpynma)», manbie u OONbIIME MEPUOJABI, COOTHOCHUTH
0003HaueHUs, KOTOpPHIE WMEIOTCS B TEPUOIWYECKON Tabmuie, C
YUCJIOBBIMU  XapaKTEPUCTHKAMH  CTPOCHHUSI  aTOMOB  XMUMHUYECKHUX
AJIEMEHTOB (COCTaB W 3aps] s1pa, OOIIee YHUCIO JJIEKTPOHOB U
pacrpefieieHue HMX MO DJJIGKTPOHHBIM CJO0sIM), OOBICHATH OOIIUe
3aKOHOMEPHOCTH B HM3MEHEHHHM CBOMCTB SJIEMEHTOB M MX COCIUHECHUI B
npejenax MajblX NEPUOJIOB U TJIaBHBIX MOATPYMI C YUYETOM CTPOEHUS UX
aTOMOB;

e KJIaCCU(UIIUPOBATh XUMHUYECKHUE DIJIEMEHTHI, HEOPraHWYECKUE BEIIECTBA,
XUMHUYECKUE pPeakiuu (M0 YUCIY U COCTaBy YYACTBYIOIIMX B PEAKIINH
BEIIIECTB, MO TEIJIOBOMY 3(PEKTy, MO0 U3MEHEHUIO CTENEHEH OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

e XapaKTEepPU30BaTh (OMHUCHIBATH) OOIIKME M CcHelUPUIECKUe XUMHYECKUE
CBOMCTBAa TIPOCTBIX M CJOXHBIX BEIIECTB, MOJATBEPKIAs OMNHUCAHUE
npuMepaMu MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUU COOTBETCTBYIOIIHUX
XAMHUYECKUX PEAKIUN;

e COCTABJISITh YPABHEHHUS DJICKTPOJIUTHUECKON JUCCOIIUALIMM KUCTIOT, IIeJI04eit
U COJICH, MOJIHBIE U COKpaIIEHHbIE YpaBHEHUS PEaKIuii HOHHOTO OOMeHa,
YpaBHEHUS peaKIui, MOJATBEPKIAIONINX CYIIECTBOBAHUE T€HETUYECKOU
CBSI3U MEXK]y BEIIECTBAMU PA3JIMYHBIX KJIACCOB;

e PaCKpBIBaTh  CYHIHOCTh  OKHCJIHTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIUi
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCa ITHX PEaKIni;

e IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTA OT HX CTPOCHHS,
BO3MOXXHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpaAlICHUNA B Pa3IUUYHBIX
YCJIOBUSIX;

e BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEILIECTB,
MAacCOBYIO JIOJIFO XHUMHYECKOTO »JJeMeHTa 1o (opMyse COCIUHEHHS,
MacCOBYIO JIOJIO BelIeCTBA B pPacTBOpPE, MPOBOAUTH PacuéThl MO
YPaBHEHUIO XUMUUYECKOUN peaKIuu;

e COOJTIO/IaTh TIPaBUJIa MOJIb30BAHUSI XMMUYECKOW TOCY/I0M U J1abOpaTOPHBIM
o0opy/ioBaHMEM, a TakKXe TMpaBuia oOpalleHuss C BeIIeCTBAMH B
COOTBETCTBHUM C HWHCTPYKIMSIMU TIO BBIMOJHEHHUIO J1a0OPaTOPHBIX
XUMUYECKUX OIBITOB IO TMOJIYYEHUI0O M COOMpaHUIO Ta3000pa3HbIX
BEILIECTB (aMMHAKa U YTIIEKUCIIOTO ra3a);

e IPOBOJIUTh PEAKIINH, MOATBEPAKAAIONINE KAaU€CTBEHHBI COCTAB Pa3JIMYHbBIX
BEII[ECTB: PACMO3HABATH OMBITHBIM IMYyTEM XJIOPHA-, OpOMUI-, HUOAWI-,
KapOoHat-, (ocdar-, cunmkar-, cynbdar-, THIPOKCHUI-UOHBI, KATHOHBI



aMMOHHSI U HMOHBI HM3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIHME B BOJHBIX
pacTBOpax HEOPTaHMYECKUX BEIICCTR;

e IPUMEHATh OCHOBHBIC OIEPAIIMH MBICITUTEIBHON ACATEIbHOCTH — aHAIHU3 U
CHUHTE3, CpaBHEHHE, O0O00OIIeHHe, CUCTEeMaTH3allui0, BBISBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3€M — i1 M3YyYECHHUS CBOMCTB BEIIECTB U
XUMHUYECKUX pEakKIMii, eCTeCTBEHHO-HAy4YHbIE METOJbI IIO3HAHUS —
HaOJII0JICHNE, U3MEPEHHUE, MOJICTUPOBAHUE, SKCIIEPUMEHT (peanbHBIN U
MBICIICHHBIH ).



TEMATHUYECKOE IINTAHUPOBAHMUE

8 KVIACC

Ne
n/n

HaumeHoBaHue pa3jiesioB u
TeM NPOrpaMmbl

KoaunuecTBO 4acoB

Bcero

KoHnTpoJbHbie IIpakTHyeckue

JaekTpoHHbIe (HU(pPOBHIE)
o0pa3oBaTe/ibHbIE PECYPCHI

Pasznea 1. [lepBoHayaibHbIe XUMHUYECKHE TOHATHUS

XuMust — BakHas 00JIacThb

11 €CTECTBO3HAHUS U 5 bubmuorexa [IOK
) MPAKTUYECKOU NEeATEIbHOCTH https://m.edsoo.ru/7f41837¢
YyeJIoBeKa
12 BemecTBa 1 xuMuueckue 15 bu6nmorexa LIOK
) peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20

Pa3znen 2. BaxxHelilne npeacTaBuTe/ i HEOPraHUYeCKUX BellecTB

21 Bosnyx. Kucnopona. [lonsitue 6 bubnuoreka [IOK

’ 00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopoa. Ilonarue o 3 bubmmnoreka HOK

’ KHCJI0Tax U COAX https://m.edsoo.ru/7f41837¢
23 Bona. PactBopsl. [Tonsitue 00 5 bu6nmorexa LIOK

) OCHOBAHMSIX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJacChl 11 bubmuoreka [JOK

’ HEOPraHWYECKUX COCTMHEHU https://m.edsoo.ru/7f41837¢

Wroro no pazneny 30

Paszgen 3. [lepuoagnueckuii 3axoH u Ilepuogudeckas cucrema xummuueckux 3jaemMeHToB /. M. MengeneeBa. Ctpoenne aroMoB.

Xumunueckasi cBsizb. OKHCJIAUTENbHO-BOCCTAHOBHUTEIbHBIE PC€aAKIHH

3.1

[Iepuoanueckuii 3aKOH U
[Iepnonnueckas cucrema

XUMHYECKHUX deMeHTOB /JI. .

MenneneeBa. CTpoeHue
aToMa

7

but6mmorekxa [IOK
https://m.edsoo.ru/7f41837¢c




XUMHYeCKas CBA3b.
3.2 OKHUCIIUTEILHO-
BOCCTAHOBUTEIBHBIE PEAKIIUU

Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

11

18

68

bu6nmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c




9 KUIIACC

KoanuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NPOrPaMMEI Beero KOHT%O.HLHBIG HpaKTﬁl/I‘ICCKI/Ie 06Pa30BATEBHBIE
padoTsI padoTsI pecypesl
Pa3nen 1. BemecTBO M1 XMMHYeCKHeE PeaKIuU
L1 [ToBTOpeHwue u yriydieHue 3HaHu| 5 1 bubnmoreka [JOK
) OCHOBHBIX pa3/IeoB Kypca § Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHX 4 bubanoreka [JOK
) peakuuii https://m.edsoo.ru/7f41a636
DIIEKTPOIUTHYECKAsT JUCCOLIMAIIUS. bubmmoreka [JOK
1.3 8 1 1
XUMUYECKUE PEAKIIMU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3nen 2. HemeTa/uibl ¥ UX coeTMHEHUS
1 OO61mas xapakTepUCTHKA XUMUYECKUX 4 1 bubmmoreka [JOK
’ anemeHToB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7t41a636
OO0m1as XxapaKTepUCTUKa XUMHUECKUX
2.2 BHGﬁeHTOIf VIA?F nbl. Cepa u eé 6 bubmorexa [JOK
’ PYHIBL. 2-€p https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
2.3 BHGﬁeHTOIf VA—? nbl. A30T, pochop u ux 7 1 Bubmaorexa LIOK
' PYTHEL 307, P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO0m1as XxapakTepuCTUKa XUMHUECKUX
24 BHGﬁeHTOIf IVA?F Obl. YTIepoa u 8 1 2 Bubmoreka HOK
' ) PYIIBL. STIIEP https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCAMHCHUS
Wroro no pazmeny 25
Pa3zgea 3. Metasuiibl M1 MX COeAMHEHU S
. bubanoreka IJOK
3.1 Obmme croidcTa METANIOR 4 https://m.edsoo.ru/7f41a636
3.2 Baxuelimune MeTawuibl U UX COCTUHEHUS 19 1 2 bubnmnoreka [JOK




‘ https://m.edsoo.ru/7f41a636

Hroro no pazgeny

23
Pasznea 4. Xumus U oOKpysKamomas cpeaa
4.1 BeiectBa 1 MaTepuainl B )KU3HU YeIOBEKa 3 Bubmorexa HOK
) m p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68




IHOYPOYHOE IINTAHUPOBAHHUE

8 KIIACC
KounvecTBO 4yacoB JIeKTPOHHbBbIE
Ne Hara uugposbie
wn Tema ypoka Beero KOHT%OJ‘ILHLIC HpaKTﬁI/I‘IGCKI/Ie wysenus 06pazoBaTEABHBIE
padoThI padoTsbI pecypesi
1 [Ipeamer xumun. Poiap XUMHUM B )KU3HU 1 bubnmoreka [JOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c
2 [TonsTre 0 MeToAax MO3HAHMS B XUMUU 1 bubmorexa [TOK
A https://m.edsoo.ru/ff0d227e
[TpakTiueckas paborta Ne 1 «IIpaBuna
3 paboThI B 1a00OpaTOpUH U IPUEMBL 1 bubnnoreka [JOK
oOparieHus ¢ 1abopaTopHbIM https://m.edsoo.ru/ff0d23dc
000pyT0BaHUEM
4 Yucrele BemecTBa u cMech. CriocoObl 1 bubmuorexa [JOK
pasjesieHus: cMecei https://m.edsoo.ru/ff0d26ca
I1 6ota No 2 «P
| mememaapbors 6 e [ Busmorea 101
. p p https://m.edsoo.ru/ff0d28c8
MTOBAPEHHOM COJIN )»
bu6mmoreka [JOK
6 ATOMBI H MOTEKYIbI 1 https://m.edsoo.ru/ff0d2a6¢
7 XuMHU4YecKue 3J1eMEHTHI. 3HAaK! 1 bubmuorexa [JOK
(CUMBOJIBI) XUMUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTsie 1 cl0XKHBIE BElIECTBA 1 bubmnorexa [IOK
p m https://m.edsoo.ru/ff0d2a6c¢
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmorexa [TOK
YIApHOE ¥ https://m.edsoo.ru/ff0d2d50
3aKOH OCTOSIHCTBA COCTABA BEILIECTB.
10 Xumunueckas hopmyiia BaJ'IeHTIII-IIOCTB 1 bubmorexa [TOK
) https://m.edsoo.ru/ff0d2eae
ATOMOB XMUMHUYECKHUX 2JIEMEHTOB
11 OTHOCuTENbHAs aTOMHAs Macca. 1 bubnuorexa [JOK

OTtHocuTenbHAsE MOJIEKYJIIpHAsi Macca

https://m.edsoo.ru/ff0d323c




MaccoBas 011 XUMHYSCKOro dJIEMEHTa

bu6mmoreka [JOK

12 B COCIUHECHUU https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemecrBa. MoJib. bubmuorexa [JOK
MougsipHas macca https://m.edsoo.ru/ff0d5230
14 ®@U3NYECKUE U XUMHUYECKUE SIBJICHUS. bubmuorexa [JOK
XuMHUYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku u ycaoBusl NPOTEKaHUs bubnmoreka [JOK
XAMHYECKHUX PEaKIUi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHMsI MACChl BEILIECTB. bubnnorexa [HOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciaenus KoiuuecTBa, Macchl
17 BEIIECTBA I10 YPAaBHEHUSIM XUMHUYECKUX Bubmiorexa HOK
m . M https://m.edsoo.ru/ff0d5708
peakiui
Knaccudukanusa XMuMHYECKUX PEaKIIUi
18 (coe I/IH(iéHI/ISIH A3JIOKECHUS 3a1\IZe eﬁma Eubmorexa ITOK
! P » JAMCTICHIA, https://m.edsoo.ru/ff0d3£34
obmMmeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 SHIIUKJIOIIEIUCT 0606yq eHue u Brbmuozexa [OK
H JCT. o https://m.edsoo.ru/ff0d40c4
cHCTEMAaTHU3aLUs 3HAaHUN
20 KonTponbHnas padora Nel no Teme bubnuoreka [IOK
«BelecTBa 1 XUMHYECKHUE PEAKLIAN https://m.edsoo.ru/ff0d4290
Boznyx — cmech rasos. Cocras
21 BO3 nya Kucmopon — snemMenT u Bubmzorexa LIOK
Ayxa. pon https://m.edsoo.ru/ff0d448e
npoctoe BeuectBo. O30H
dusnyeckue U XUMUYECKHUE CBOMCTBA
22 KHCIIOpO/Jia (peaKkIuu OKUCICHUS bubmiorexa [IOK
POAA \pearil ’ https:/m.edsoo.ru/ff0d4614
ropenue). [loastue 00 oxcuaax
Croco0BI MOJIydYeHHsT KUCIIOPOa B
23 nabopaTtopuun iqn OMLIUJﬂerHOHCTI/I bubmorexa LIOK
patop p ’ https://m.edsoo.ru/ff0d497a
[Ipumenenue kucmopoa
24 TenoBoit 3 pexT xumuueckon bubnuorexa [IOK

pCaknuu, MOHATUC O TCPMOXUMHUUYCCKOM

https://m.edsoo.ru/ff0d4790




YpaBHCHUU, 5K30- U SOHAOTCPMHUYCCKUX
p€aKknusax

TorumBo (HedTh, yroiab U METaH).

bu6mmoreka [IOK

2 3arpA3HCHHC BO3LyXa, CIIOCOOEL €ro https://m.edsoo.ru/ffO0d4c4a
MPEIOTBPALICHUS
IT e 6ota Ne 3 eMe
% dloysenne 1 codmpae tncnopoa BuGmorera LIOK
v . p poad, https://m.edsoo.ru/ff0d4ae2
M3y4YEHHE €r0 CBOMCTBY
27 Boaopoa — snemeHT u npocroe bu6mmoreka [IOK
BelecTBo. HaxoxxaeHnue B npupojae https://m.edsoo.ru/ff0d4dd0
3 DduU3NYeCKue U XUMUYECKUE CBOMCTBA bu6mmoreka [IOK
Bojiopoja. [I[puMenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsiTHE O KHCHOTaX U COJAX bubmmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sbI MoTy4eHHs BOAOPOIa B bubnuorexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[TpakTudeckas padora Ne 4 o Teme
31 «ﬁon €HHUe I/IEO6I/I aHue BOJOpoAa Eubmorexa IIOK
yi N p JlOposa, https://m.edsoo.ru/ff0d4f42
W3YyYEHUE €T0 CBONCTBY»
3 MounsipHblii 00BEM ra3oB. 3aKOH bubnuoreka [IOK
ABorazpo https://m.edsoo.ru/ff0d542e
B 618
| o ot o Busmorea 101
Hl .. M https://m.edsoo.ru/ff0d55a0
KOJIMUECTBY BEIIECTBA HIIK 00BEMY
B 618
34 B;EI;I{CGJ:;I::SUI ;)alf epl\l/[v? 3121; i)gcolfog: 3aKOHA Eubmorexa IIOK
ypas peaiiun it https:/m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIICHUH Ta30B
35 ®du3nuecKue U XUMHUECKHE CBOMCTBA bubnmoreka [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [Tonste 06 bubnuotexa [JOK
HHIAUKATOPAX https://m.edsoo.ru/ff0d59e2
37 Bopna xak pactBoputens. HacblleHHbie bubnuotexa [JOK




Y HEHACBIILIEHHBIE PacTBOPBI. MaccoBas
JI0J1s1 BELIIECTBA B PacCTBOPE

https://m.edsoo.ru/ff0d5b40

[TpakTrueckas padota Ne 5 o Teme
«IIpuroroBiieHue pacTBOpPOB ¢

bu6mmoreka [IOK

38 onpeaeséHHON MacCOBOM J10J1eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BELIECTBA»

39 KonTtponsnast padora Ne2 o reme bubnunorexa [IOK
«Kucnopoa. Bogopoxa. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: COCTaB, KiIaccuUKaIus, bu6mmoreka [IOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TomydyeHnue 1 XUMHYECKHUE CBOMCTBA

41 KI/ICJ'Iy(j[HBIX OCHOBHBIX U aM(POTEPHBIX bubmmorexa LOK

: P hitps://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, Ki1accuduxams, bubnuorexa [JOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyueHne n XuMU4ECKHE CBOMCTBA bubnuorexa [IOK
OCHOBAaHUH https://m.edsoo.ru/ff0d67ca
Kucnotsl: coctas, knaccupukanus, bubnnoreka [JOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [Tonydyenue u XxuMHuyeckue cBOWCTBa bubnuoreka [IOK
KUCJIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIIaTypa

46 CHOCOéBIID l'[I([)J'I )eHI/ISI XI/IMI/I‘IZ(I:)KI’/IG Eubmorexa IIOK

o ya ’ https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTuueckas pabora Ne 6. Pemenue
DKCIIEPUMEHTAIIBHBIX 3a7a4 10 TEME bubnnoreka [JOK

47
«OCHOBHBIE KJIACChl HEOPTAaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUIN»

I'eneTnyeckas cBs3b MEXKy KlaccaMu bubnnoreka [JOK

48 .

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

49 O06o01IeHre U cucTeMaTu3alus 3HaHU| bubmmorexa LIOK

https://m.edsoo.ru/00ad9cb2




Kontponsnas padora Ne3 o reme

bu6mmoreka [IOK

50 "OCHOBHBIE KJIACChl HEOPTAaHUYECKUX
. p https://m.edsoo.ru/00ad9ela
COCMHCHUI
[lepBbie MOMBITKY KiIacCUDUKAIIMT
51 XI/II\F/)II/I‘ICCKI/IX AJIEMEHTOB ?[OH?II;I/IC 0 buGmorexa LIOK
) https://m.edsoo.ru/00ad9ffa
IPYIIax CXOJHBIX AJIEMEHTOB
Ilepuoauueckuii 3aKoH U
PO bubmuoreka [JOK
52 [lepuoauueckasi cucteMa XUuMUYECKUX
https://m.edsoo.ru/00adaS2c
anemenToB /I. 1. Menaeneera
53 ITepuonasl, rPyIIIBL, TOATPYIIIEI bubnnorexa IOK
P - TPy ’ Pyl https://m.edsoo.ru/00ada52¢
s4 Crpoenne atoMoB. CoCTaB aTOMHBIX bubnnorexa [HOK
anep. N3oTomsl https://m.edsoo.ru/00ada342
CrtpoeHue JIeKTPOHHBIX 000JI0UEK
P p . bubnuorexa [JOK
55 aToMOB 3JieMeHTOB [lepruoanueckoit
https://m.edsoo.ru/00adabbc
cucremsl [[. 1. Menaeneesa
XapakTepucTuka XUMHYECKOTO
56 3JIEMEHTA 10 €T0 MOJIOKEHHIO B bubnmnoreka [JOK
ITepuonnueckont cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneera
3nauenue [lepuoauyeckoro 3akoHa st
pa3BUTHUA HAyKU U npakTuku. /1. 1. bubnnoreka [JOK
57 .
MenpeneeB — y4€HbIN, NIEIATOT U https://m.edsoo.ru/00ada96e
rpaKJIaHUH
58 Bcepoccuiickas mpoBepouHas padboTa bubmorexa [IOK
p POBEp p https://m.edsoo.ru/00adb33c
59 KonTponbnas padota Ne4 o teme bubmuoreka [IOK
«Ctpoenue aroma. XUMUYECKas CBSA3b https://m.edsoo.ru/00adb486
60 DIIEKTPOOTPULIATETLHOCTh aTOMOB bubnuorexa [JOK
XUMHUUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HMonHas xumuyeckas CBSI3b bubmmorexa LIOK

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




62 KoBaneHntHas nonsipHas XumMu4ecKkast 1 bubnnoreka [HOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHast HeNosIpHAs XUMUYECKast 1 bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
Bbu6moreka [JOK
64 Meranmraeckas cBAsb I https://m.edsogru/OOadanS
bubanoreka [JOK
65 | Crenens oxuciicHus ! https://m.edsogru/OOadbO76
66 OKHCITUTEIIbHO-BOCCTAHOBUTEIIHHBIC 1 bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
67 OKHCIIUTEIIH ¥ BOCCTAHOBUTECIIH 1 ngg;;fg;gg}éoa d9ch2
O0o0011IeHNEe U CHCTEMATH3aLHs 3HAHUI
68 1o teme «CtpoeHue atoma. XUMU4ecKas 1 Bubmorexa IIOK
CBS3b https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 63

ITPOTPAMME




9 KUIIACC

Kouu4vecTBO 4acoB DJIeKTPOHHbIE
ara uudposbie
Ne i/ Tema ypoka A
yp Beero KOHT%O.HLHLIe HpaKTﬁnquKHe uzyuenns 06pa3oBATETBHEIE
padoTbI padoTbI pecypeb
[lepuoguueckuii 3aK0H.
P bubmuoreka [JOK
1 [Tepuoanueckas cucreMa XUMHYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB JI. . MenaeneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XEIMI/I‘IGCKI/IX 3JIEMEHTOB 1 Bubmorexa IIOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NEPUOTOB

3 Knaccudukanus u HoMeHKIaTypa 1 bu6mmoreka [IOK
HEOPraHWYeCKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buibl XUMUYECKOM CBSI3W U THUIIBI 1 bubmuoreka [JOK
KPUCTALIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel mo teme

5 «[loBTOpEHUE u yrinyOiaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Krnaccudukanys XuMHUECKUX peakiuii | bubnuoreka [IOK
10 pa3aIUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[TonsiTHE O CKOPOCTH XUMHYECKOM

7 €aKIuH HOHSII”)H/IC O TOMOTEHHBIX U 1 bubnnorexa LIOK
p ' https://m.edsoo.ru/00adbe9a
TeTEePOre€HHBIX PEaKIMIX
[loHsATHE 0 XUMHYECKOM PaBHOBECHH.

] DakTOpHI, BIUSIONINE HA CKOPOCTh 1 bu6mmoreka [JOK
XMMHUYECKOHN PEAKIIUU U MTOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS

9 OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC 1 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopust 3MEKTPOIUTHUECKON

P P bubmuorexa [JOK

10 mucconmanyi. CUIbHBIE U ClIa0bIe 1

QJICKTPOJIUTHI

https://m.edsoo.ru/00adcd68




bubmuorexa [JOK

1 Monnbic ypaBHeHms peakimii https://m.edsoo.ruw/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAaHUI B CBETE IPeACTaBICHUI 00 Bubmorexa HOK
np https://m.eds00.ru/00add5d8
AIEKTPOJIUTUYECKON JTUCCOLIAIIUT
XUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 MIpEACTaBIEHUI 00 Bubmorexa HOK
P . https://m.edsoo.ru/00add8b2
AIEKTPOJIUTUYECKON JUCCOIHAITIT
14 IlonsTue o ruapoanse cojei Bubmiorexa HOK
Ap https://m.edsoo.ru/00add9d4
O000111eH1E U CUCTEMATHU3ALMS
15 3HaHI/IH“I; «Teopust IEKT onHIineCKoﬁ bubnnorexa LIOK
p p https://m.edsoo.ru/00addd12
IIMCCOLIMALIAI))
[IpakTnueckas padora Ne 1. «Pemenue bubnuoreka [IOK
16
JKCIEPUMEHTAIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
KourponsHas padora Ne2 o teme
17 <<3JI€II<)T OHHTHpquKaﬂ HCCOolanus Bubmiorexa LHOK
p A AL https://m.edsoo.ru/00addec(
XHUMHUYECKUE PEAKIIUU B PACTBOPAX»
OO01ast XapaKTeEPUCTHKA raJIOT€HOB.
18 XI/ILI\I/_III/I‘IGCKli/Ie CBI())fICTBa Ha IIpuMepe Bubmioreka HOK
p p https://m.edsoo.ru/00addfe?
xJjopa
Xnopopogopon. ConsiHast KUCIIOTA,
19 nggqecfng cﬂoﬁcma OJIyYEeHHE Bubmiorexa [HOK
i ¥ i https://m.edsoo.ru/00ade104
MIPUMEHEHHE
ITpakTueckas padora Ne 2 o Teme
20 «IPIOJ'I eHue coFJ)I;IHoﬁ KHCJIOTBI bubanorexa LIOK
yd N . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTBY»
Brraucienus mo ypaBHEHUSIM
21 XUMHYECKHUX eal}(’Il_:I)I/Iﬁ €CJIM OJIUH U3 Bubmiorexa HOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B H30BITKE
2 OO6m1ast XxapakTepruCcTHKa JIEMEHTOB bubnmoreka [JOK

VIA-rpynimsl

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




AJNIOTPOITHBIE MOJU(PHUKALINN CEPBI.

23 Haxoxnenue cepbl 1 €€ COEIUHEHNUHN B bubnnorexa LIOK
p . https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI

24 CepoBonopo, ctpoeHue, (U3HIECKUe bubnunoreka HOK
Y XMMHYECKHUE CBOIMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepbl. CepHas KUCaoTa

25 (1)I/I3I/IfI[CCKI/II; u XI/II\]/;I)I/IIIGCKI/IG CBOI;ICTBa bubmorexa LIOK

’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
XUMUYECKUE PEaKIINu, JIeKallue B
OCHOBE IMPOMBIIIJIEHHOTO CIIoco0a
MOJIyYEHUSI CEPHOU KUCIIOTHI. bubnuorexa [JOK

26
XHAMHMYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpe/ibl COeAMHEHUSIMU
cepbl

27 Beruucnenue MaccoBoil 101U BBIXO/1a bu6mmoreka [IOK
MPOAYKTa pPEaKLUU https://m.edsoo.ru/00adec8a
OO01mmas xapakTeprCcTHKa YJICMCHTOB

78 VA-rpynmsl. A30T, pacipoCTpaHEHHE bubnnorexka [JOK
B IIpUpoe, GPU3NUECKHE U XUMUYECKUE https://m.edsoo.ru/00adeeab
CBOICTBa
AmMuak, ero puszndeckue u

29 XI/IMI/I‘IG(;KI/IG C(EOﬁCTBa MOJIYYCHHUE U Eubmorexa IIOK

i ¥ https://m.edsoo.ru/00adf004
MIPUMEHEHHE
[TpakTrueckas pabora Ne 3 mo Teme
30 <<1PIOJ'I eHue ahEMHaKa M3yYCHHUE ero Eubmorexa IIOK
. ¥ » M3y4 https://m.edsoo.ru/00adf180
CBOWCTB»

31 A3oTHas KHUC0Ta, e€ pusnueckue u bubnnorexka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBanre HUTPATOB U COJIEH
aMMOHHMS B KAUECTBE MUHEPAJIbHbBIX

. P bubmuorexa [JOK

32 ynobpeHuil. XumMuueckoe 3arps3HeHue

OKpY>Karolllel cpeibl COeAMHEHUSIMU
azoTa

https://m.edsoo.ru/00adf518




dochop. Oxcun dpocdopa (V) u

bu6mmoreka [IOK

33 ochopHas KucioTa, GU3nYecKue u
ocop 012, § https://m.edsoo.ru/00adf68a
XUMHUYECKHUE CBOMCTBA, MOTYyYEHUE
Hcnonp3oBanue GpochaToB B KaueCTBE
MUHEPAIBHBIX YIO0OPEHUIA. bubnmoreka [JOK
34 .
3arpsisHEHUE TPUPOIHON CPEbI https://m.edsoo.ru/00adfc20
dhocharamu
VYrnepoa, pacupocTpaHEeHUE B
35 pu g fa[ g)mn{){ec;;le U XUMHUYECKHE bubmorexa LIOK
P P S, https://m.edsoo.ru/00adfd9c
CBOMCTBa
Oxcuppl yriaepona, ux pusndeckue u
36 XUMHUYECKHE CBOMCTBA. bubmuorexa [JOK
DKOJOTHYecKHe MPoOIeMbl, CBSI3aHHBIC https://m.edsoo.ru/00adfebe
¢ okcugom yriepoaa (IV)
37 VYronbHast KUCIOTa U €€ CONn bubmmorexa LOK
https://m.edsoo.ru/00ae006c
[IpakTuueckas padora Ne 4 o Teme
"[losnydeHue yrieKucsioro rasa. bubnuoreka [IOK
38
KayecTBeHHast peakiys Ha KapOoHaT- https://m.edsoo.ru/00ae027¢
noH"
[TepBoHavasibHBIC TOHATHUS 00
39 0 rpaHI/IqGCKI/IX BEILIECTBAX KAK O bubmmorexa LIOK
p https://m.edsoo.ru/00ae054e
COCIMHEHHSX YTIIepo/ia
40 Kpemuuii u ero coeguHeHus bubmorexa [IOK
p A https://m.edsoo.ru/00ac080a
ITpakTryeckas pabora Ne 5. Pemenue
41 AKCIEPUMEHTAIBHBIX 33724 MO TEME bu6mmoreka [IOK
«BaxkHenme HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHCHHU S
KonTponbHas padota Ne3 mo Teme
42 «Baxgieﬁmne ieMeTa,nm)I " UX bubmmorexa LIOK
https://m.edsoo.ru/00ae0e18
COEJIMHEHU S
43 OO01mmas xapakTepuCTHKa XUMUIECKUX bubnmnoreka [JOK




3JIEMEHTOB — METAJUIOB.
Mertannndeckast CBSI3b U
MeTaJuIM4ecKasi KpucTauinieckas
pemérka. Pu3nyeckKue CBOMCTBA
METAJIJIOB

XUMHUYECKUE CBOUCTBA METAJJIOB.

https://m.edsoo.ru/00ae103e

bubmuorexa [JOK

44 DJIEKTPOXUMHUYECKUH Psil HATPSYKEHUI https://m.edsoo.ru/00ae1 156
METAJIJIOB
OO6u1re cnocoObl MOTyYSHHS
meTau1oB. CiuiaBel. Beruncienus mo
45 ABHEHUIM XMMHYECKUX PEAKIIUU bubnnorexa LIOK
yp peaxiu, https://m.edsoo.ru/00ael 156
€CJIM OJINH U3 PEareHTOB COJICPIKUT
puMecHu
46 IlonsTue o KOppoO3UU METATLIIOB bubmmorexa [IOK
pp https://m.edsoo.ru/00ae1278
bubmuorexa [JOK
47 IllenodHbIe METAILIEL https://m.edsoo.ru/00aec14b2
48 OKcubl ¥ THAPOKCUIBI HATPUS U bubnmnoreka [JOK
Kajausa https://m.edsoo.ru/00ae14b2
[IlenoyHO3EMENBHBIE METATIIIBI — bu6mmoreka [IOK
49 N o
KaJIbIIU U MarHum https://m.edsoo.ru/00ael5e8
50 BaxkHelmnme coenTMHEHNS KAJIbIUS Bubmmorexa [IOK
o Tt https://m.edsoo.ru/00ael5e8
5 Pemenue 3anau «lllenounsie u bu6mmorexa [IOK
MIEJIOYHO3EMEIbHBIC METAJIB) https://m.edsoo.ru/00ae35¢6
JKEcTKOoCTh BOJBI U CIIOCOOKI €€ bu6mmoreka [JOK
52
YCTpaHCHUS https://m.edsoo.ru/00ae1886
IIpaxtrueckas padora Ne 6 o Teme
53 ")IIzéCTKOCTB BopH U METOJILI €6 Bubmiorexa HOK
" a A https://m.edsoo.ru/00aelae8
YCTpaHEHHUs
54 P p— bu6mmoreka [IOK

https://m.edsoo.ru/00aelc64




55 AMpoTepHbIE CBOIICTBAa OKCHJIA U bubnuoreka [IOK
TUAPOKCUA https://m.edsoo.ru/00aelc64
56 CoenuHeHus aJrOMUHUS Bubmioreka LIOK
A https://m.edsoo.ru/00ae1d86
bubmuorexa [JOK
57 Kemeso https://m.edsoo.ru/00ae35e¢6
53 Oxkcupl, Tusipokcu sl xxenesa (1) u bubnmoreka [JOK
xemnesa (I11) https://m.edsoo.ru/00ae35e6
bu6mmoreka [IOK
39 Com xenesa (L) u xenesa (L) https://m.edsoo.ru/00ae3de8
60 Pemenue 3agau «ATOMUHUI. bu6mmoreka [IOK
Kenezo» https://m.edsoo.ru/00ae1750
[IpaxTuueckas padora Ne 7. Pemenue
61 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«Baxuelnime MeTayuibl U UX https://m.edsoo.ru/00ae35e6
COEIMHEHUS
Boluucnenus no ypaBHeHUSIM
62 XUMUYECKUX PEAKIUi, €CIIM OJUH U3 bu6nmoreka [JOK
peareHToB J1aH B U30BITKE UITU https://m.edsoo.ru/00ae35e6
COJICPKUT IIPUMECH.
63 Berauciennss MacCoOBOM JOJIM BRIXO1a bu6mmoreka [IOK
NPOAYKTa pEaKLHUU https://m.edsoo.ru/00ae3f50
64 O06o011eHne U cucTeMaTU3aIus bubmmoreka [IOK
3HAaHUHN «MeTanab https://m.edsoo.ru/00ae4270
KonTtponsHasg pabora Ne4 1o Teme
65 «B:;(I;Iejljﬁl;fllﬂge f/[eTa;JIBI u EX e Bubmiorexa ITOK
https://m.edsoo.ru/00ae4270
COEIUHEHUS
66 BemectBa n marepuansl B bubnnoreka [JOK
MMOBCEIHEBHOM KM3HH YeJIOBEKa https://m.edsoo.ru/00ae0d0Oa
67 XUMUYECKOe 3arpsi3HeHne bubnuorexa [IOK
OKpY>Karollen cpeibl https://m.edsoo.ru/00adb33c
68 Ponp xumuu B pemenun bubnmoreka [JOK




‘ 9KOJIOTMYECKUX IpoliieM ‘ https://m.edsoo.ru/00ad9cb2
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IMPOBEPAEMBIE TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJBHOMN ITPOI'PAMMBI

8 KUIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
00pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOT'0 00111er0 00pa30BaHus

1

ITo Teme: «HepBOHaLIaJ'IBHBIG XUMHUYCCKUEC ITOHATHA»

1.1

pPacKphIBaTh CMBICT OCHOBHBIX XHMUYECKHX TIOHSTHIA: aTOM,
MOJIEKYJla, XHMUYECKUIl JJIEMEHT, IPOCTOE BEIIECTBO, CI0XHOE
BEILIECTBO, CMeCh (OIHOPOAHAS U HEOAHOPOJHAs), BAJICHTHOCTD,
OTHOCHUTENBHAs aTOMHAs ¥ MOJIEKYJSpHash Macca, KOJUYECTBO
BEILIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBas OIS XHUMHUYECKOTO
3NIEMEHTa B COEJAWHEHUH, MOJISIPHBIH OOBEM, XMMHUYECKasl PEaKIHs,
KJaccu(uKamus — peaKkmuid: — peakuuu  COSAMHEHHS,  PeaKUuu
pa3NOKEHUs, PEaKIUM 3aMEIICHHs, peakuuu OoOMeHa, JK30- W
DHIOTEPMHUYECKHE DPEaKIUH, TETUIOBOH 3((deKT peakmuu, pacTBOp,
MaccoBasi J10JIs BelecTBa (IPOLCHTHAs KOHIIEHTPAIUs) B PaCTBOpe

1.2

1.3

WJUIFOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XMMHMYECKUX IIOHATUH H
IIPUMEHSATH 3TU NOHATHUS IIPU ONMCAHNUHM BEILIECTB U MX MTPEBPAILCHUI
MCIOJIb30BaTh XUMHYECKYI0 CHMBOJMKY JJIi COCTaBJI€HUsS (GopMyIl
BEILECTB U YPABHEHUN XUMUYECKUX PEAKLUN

1.4

pacKpbIBaTh  CMBICH  3aKOHOB  COXpPAHEHUS MAacChl  BEIECTB,
MOCTOSIHCTBA COCTaBa, AaTOMHO-MOJICKYJIIPDHOTO YYEHHs, 3aKOHa
ABoraapo

1.5

OTpEeeNsiTh BaJlEHTHOCTh aTOMOB JJEMEHTOB B  OWHApHBIX
COETUHEHUIX

1.6

1.7

KJaccu(UIUpoOBaTh XMMHUYECKHE peakUuu (M0 YHUCIy U COCTaBy
YYaCTBYIOIIMX B PEAKIUH BEILIECTB, 10 TETIOBOMY 3P EKTY)
BBIUHCIISATh OTHOCHUTEIBHYIO MOJIEKYSIPHYIO U MOJSIPHYIO MAacchl
BEIIECTB

1.8
1.9

1.10

BBIUUCIISATH MAcCCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa 1o (opmyre
COEIMHEHMN,

BBIYHUCIIATE MaCCOBYIO JTOJIIO BCIICCTBA B paCTBOPE

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUS — HAOJI0JIEHHE,
U3MEpPEHUE,  MOJCIMPOBAHMUE,  DKCIEPUMEHT  (peajbHBIl WU
MBICJICHHBIN )

ITo Teme: «Baxueiimme MPEACTABUTCIIM HCOPIraHUYICCKHUX BCIICCTB»

2.1

pacKpbIBaTh CMBICTI OCHOBHBIX XHMHYECKHUX TOHSTHIA: OKCHJI,
KHCJIOTa, OCHOBaHHE, COJIb

22

OTIPEIETIATh MPUHAUICKHOCTh BEUIECTB K ONPEACIEHHOMY KIaccy
COeMHEHUH 1o Gpopmynam

2.3

K.HaCCI/I(pI/IL[I/IpOBaTB HCOPTraHUYCCKUC BCIICCTBA

24

XapakTepu3oBaTh (ONMUCHIBaTH) OOIIME XMMHUYECKHE CBOWCTBA
BEIIIECTB pa3jIM4YHBIX KJIACCOB, MOJATBEP’KAas ONUCAHHE IpUMEpaMu




MOJIEKYJIIPHBIX YPaBHEHHUI COOTBETCTBYIONINX XUMUYECKUX PEaKIUil

2.5

MPOrHO3UPOBATh CBOICTBA BEIIECTB B 3aBUCUMOCTH OT HX
KaueCTBEHHOT'O COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUSI XUMHUYECKUX
MIPEBpAICHUI B Pa3JIMYHBIX YCIOBHUIX

2.6

CJIeZIOBaTh IpaBHJaM  II0Jb30BAHUS XHUMHYECKOH TMOCYAOH U
1ab0paTOpHEIM O00OpYIOBAaHUEM, a TAKXKE IMpaBUIaM OOpaICHHS C
BCIIECTBAMH B COOTBETCTBHHM C HWHCTPYKLHUSMHU 110 BBIOJHECHHIO
1a00PAaTOPHBIX XMUMHYECKUX OMBITOB IO TMOJIYYCHHIO U COOMPAHHIO
ra3o00pa3HbIX BeMIeCTB (BOAOPOAA W KHUCIOPOJA), MPHUTOTOBICHHIO
pacTBOPOB € ONPEACIEHHONM MacCOBOM JOJIEW PAacTBOPEHHOIO
BEIIIECTBA, IJNITAHUPOBATH U MIPOBOJUTH XUMHUECKUE IKCIIEPHUMEHTHI I10
pacro3HaBaHHUIO PACTBOPOB MIENOYEH W KHUCIOT C TIOMOIIBIO
WHAUKATOPOB (JakMmyc, ¢heHondranert, MEeTUIOPAHXK U IPYTHe)

2.7

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKnuu

[To Teme: «llepumomuueckuii 3akon u Ilepumommyeckas cucrema
xumuueckux snemeHtoB JI. WM. MenneneeBa. CTpoeHue aTtoMmoB.
Xumnueckas cBa3b. OKHCIUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKLIUH

3.1

3.2

33

PaCKpBIBATL CMBICJI OCHOBHBIX XHMHUYCCKHX TTOHSATHH: AApO aroma,
3J'IeKTp0HHBII71 clIou aToMa, aTOMHasd Op6I/ITaJ'IL, paauyc aroma,
XUMHYCCKasd CBA3b, IOJsIpHAad W HCIOJIIpHAad KOBAJCHTHAA CBA3b,
QJICKTPOOTPpUIATCIbHOCTb, HWOHHAsA CBA3b, HOH, KAaTHOH, d4HHOH,
CTCIICHb OKUCJICHUA

KJIAaCCU(UIIUPOBATh XUMUYECKUE DIIEMEHTBI

ONKCHIBATh U XapaKTepu3oBaTh TabnuuHyro Gopmy [leprognueckoit
CUCTEMBl XMMMUYECKHUX DJIEMEHTOB: pa3iuyaTb IOHATHUS «TJIABHAs
noarpynna (Arpymnma)» u «nobOouHas mnoarpynna (brpymma)y,
«MaJbley U «OOJbIINe) MEePHOIbI

34

3.5

3.6

3.7

9 KIIACC

packpbiBaTh cmbicn Ilepuoguyeckoro 3axkona J[.M. Menneneesa:
JIEMOHCTPHUPOBATh TOHUMAaHUE NEPUOANYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX DIIEMEHTOB OT UX MOoJoxeHus B Ilepuonnudeckoi
CUCTEME

COOTHOCHUTh  00O3HAUeHWs, KOTOpbIE HMMEITCS B  TaOIuIEe
«Ilepuognueckas  cucreMa  XUMUYECKUX  sneMeHTtoB .U
MenpeneeBa» € YHUCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB W 3apsii sapa, oOIee Yucio
AIIEKTPOHOB U paclpeiesIieHNe UX 10 AIEKTPOHHBIM CIIOSIM)

OTpeeNiTh  CTENeHb OKHUCJICHHUS DJIEMEHTOB B  OMHapHBIX
COETMHEHN X

OTpEeNeNsATh BUJ XUMHYECKOW CBsI3W (KOBaJeHTHAs W WOHHAs) B
HEOPraHUYECKUX COECIUHEHUSX

Kon
NpoBePsSIEMOro
pe3yJjbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa3oBaHus

1

ITo Teme: «BGH_ICCTBO 1 XUMHUYCCKad pCakusi»




1.1

pAacCKphIBaTh CMBIC OCHOBHBIX XHMHYECKHX TIOHATHH: pacTBOp,
AIIEKTPOJIUTHI, HEAJIEKTPOJIUTHI, AJIEKTPOIUTUYECKAs TUCCOIMALINS,
pEaKIMy HMOHHOTO OOMEHa, KaTalnu3aTop, XMMHYECKOE PAaBHOBECHE,
o0OpaTumbie u HEOOpaTUMbIE peaxuuu,
OKHCIIUTEIbHOBOCCTAHOBUTEIHHBIC peaKum, OKHCIIUTEIb,
BOCCTAHOBUTENIb, OKHCICHHE M BOCCTAaHOBJICHHE, aJUIOTPOIHS,
amdoTepHOCTh,  XMMHYECKash  CBA3b  (KOBWICHTHAs,  HOHHAsd,
MeTaJlJINYecKas), KPUCTAJUIMUECKas peméTKka, CIUIaBbl, CKOPOCTh
XMMHYECKON peaKinu

1.2

1.3

1.4

WILTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHYECKHMX ITOHATHH M
HpI/IMeHHTB OTH IIOHATHUS HpI/I OIINCAaHUU BCILICCTB U UX HpeBpaH_[eHI/Iﬁ
COCTABJIATH ypaBHeHI/IFI 3JICKTp0JII/ITI/I‘-IeCKOI>'I Jucconuanuu KHUCIIOT,
HIeJIoueit M COJIeH, TMOJIHBIE W COKpANIEHHBIC YpPaBHEHHS pPEaKI[Hid
HOHHOT0 0OMeHa

paCKpI)IBaTI) CYI]_IHOCTL OKHNCIIUTCIIbHO-BOCCTAHOBUTCIIbHBIX peaKHHﬁ
IIOCPEICTBOM COCTABIICHUS SJIEKTPOHHOTO OallaHca dTHX peakIuii

1.5

IMPpOBOAUTH paC‘léTH 110 YPaBHCHHUIO XHUMHYSCKOHN pCaKuu

Ilo temam: «Hemerasuibl U uUX coequHeHUsI» U «MeTalipl U HUX
COEIUHEHUS

2.1

2.2

XapaKTepu30BaTh (ONUCHIBATh) OOLIME U ClIEU(PUUECKUE XUMUUECKUE
CBOMCTBA IIPOCTBIX M CJIOKHBIX BEIIECTB, IOATBEPXkKIasi OINHUCAHHE
IIpUMepaMu MOJIEKYJIIPHBIX U MOHHBIX YPABHEHHI COOTBETCTBYIOIIMX
XUMUYECKHUX PeaKLnn

COCTaBJIATE YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC
TeHETUYECKOM CBSA3U MCIKAY BCIICCTBAMU PA3JIMIHBIX KIIACCOB

2.3

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHUMOCTU OT UX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKUX TPEBPAIICHUN B Pa3IMYHBIX
YCIIOBHSIX
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cleoBaTh MpaBWJIaM TIONB30BAaHUS XHUMHUYECKOW TIOCYAOH W
1abopaTOpHBIM 00OPY/IOBAaHHMEM, a TaKXKe TpaBUiiaM OOpaIlEHUS C
BEIIECTBAMH B COOTBETCTBHUH C HHCTPYKIUSMHU 110 BBIIIOJIHEHUIO
Ha60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IOJYUYCHUIO U CO6I/IpaHI/II-O
ra3000pa3HbIX BEIIECTB (aMMHAaKa M YTIEKUCIOTO ra3a)

2.5

3.1

MPOBOJAUTh PEAKIMHU, MOJATBEPKIAOIINE KAYeCTBEHHBIM COCTaB
pa3IMYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MYTEM XJIOPHI-,
Opomun, womua, kapOoHar, Qocdar, cummkar, cymnbdar,
TUAPOKCUJAMOHBI, KATHOHBI aMMOHHS, MOHBI H3yYEHHBIX METAJIOB,
NPUCYTCTBYIOIIME B BOAHBIX PACTBOPAX HEOPIaHUUECKUX BEILIECTB

ITo Teme: «XuMHUs 1 OKpY’KarOIas Cpera

pacKkpbIBaTh CMBICII OCHOBHBIX XuMmuyeckux mnonstuii: [IJIK
BEILIECTBA; KOPPO3US METAILIIOB
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MNPUMCHATH OCHOBHBIC OIICpaliun MBICIIUTEILHOU ACATCIIBHOCTH —
aHaJu3 W CHHTE3, CpaBHEHHE, OOOOIICHHE, CHCTEeMaTHU3aIHIo,
BBISABJICHUC TPHUYHUHHO-CJICACTBCHHBIX CBA3EN — Il U3YyUCHUA
CBOMCTB BEIIECTB M XUMHYCCKHX PEaKIIMid,; eCTCCTBCHHOHAYYHBIC
MECTOAbI IIO3HAHHUA — HaGHIOIICHI/IC, HU3MCPCHUC, MOACINPOBAHUC,
AKCIIEPUMEHT (peaJIbHBIA U MBICIICHHBIN )




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1

1.1

1.2

[lepBoHavaIbHBIE XUMUYECKHE TTOHSATHUS

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€JIOBEKa. XHMHUS B CHCTEME HayK.
Tena m BenlecTBa. PU3MYECKHE CBOWCTBA BEIIECTB. ATpPEraTHOE COCTOSHHUE
BCIICCTB

IMousTre 0 MeTomax mmo3HaHusa B XuMuH. YucTele BelrecTBa U cMecu. CIiocoOsl
paszesieHus: cMeceit

1.3

1.4

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE 3JeMEHThl. CHMBOJBI XUMHYECKHX
351eMeHTOB. [IpocTblie U Ci10KHBIE BellecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHas  aTOMHas  Macca.
OTtHOCHUTENBbHASA MOJIEKYJIIpHAs Macca. MaccoBas 10151 XMMUYECKOr0 2JI€MEHTa
B COCIMHCHUU

1.5

1.6

1.7

2.1

KommnuectBo BemectBa. Moisib. MosspHas macca. B3anmocBsA3b KOJIMYECTBA,
Macchl M 4HCIa CTPYKTYPHBIX €IWHUI BemecTBa. Pacu€rel mo ¢dopmynam
XUMHNYCCKUX COGI[I/IHGHI/Iﬁ

Ou3nyecKkue U XUMUYCCKUE SBJICHHS. XHUMHUYECKas PEakius U e MpPU3HAKH.
3aKOH COXpaHEHHUs MaccChl BellecTB. XuMHUeckue ypaBHeHus. Knaccudukanus
XUMUYECKHUX peakiuii (COeTUHEHUS, PA3JIOKEHUs, 3aMEILIEHUsI, 0OMEHA)

XUMUYECKU 3KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOM MOCY0M, C MpaBUIaMU
paboTel B Jaboparopuu W npuéMamMu oOpaimieHuss ¢ J1abopaTOPHBIM
o0opy/soBaHUEM, M3y4y€HHUE M ONUcaHue (U3MYECKUX CBOMCTB 00pasloB
HEOPraHMYeCKUX BELIeCTB, HaOmoJeHue (u3ndeckux (IMJIaBlieHHME BOCKa,
TasiHUE JIbJla, paCTUPAHUE caxapa B CTYIIKE, KUIIEHUE U KOHAEHCAllUs BOJIbI) U
XUMHUYECKHX  (TOpeHHe CBeYM, NpPOKAIMBAaHUE  METHOW  IPOBOJIOKH,
B3aUMOJICHCTBUE MeJla C KHCIIOTOM) SIBJIEHWUW, HAOIMIOJIEHHE W OINHCaHUe
NPU3HAKOB MNPOTEKaHMs XMMHUYECKMX peakuud (pa3jiokeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasjioKeHHe
runpokcuaa meau(ll) npu HarpeBaHuM, B3aUMOJICHCTBHE *KeJie3a C pacCTBOPOM
commu meau(Il), n3yuenne cmocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
¢wibTpOBaHMe, BBIAPUBAHHE, TUCTHIUIALUSA, Xpomarorpadus), NpoBeleHUe
OUYMCTKHU MTOBAapEHHOM coiy, HAOJI0/IEHUE U ONTMCaHKUE PE3YJIbTaTOB MPOBEICHHUS
OMbITa, WUIFOCTPUPYIOLIETO 3aKOH COXPAHEHMsI MacChl, CO3JaHUE MOJENen
MOJIEKYJI (IIIapOCTEP>KHEBBIX )

Baxxnelmme npencraBuTenn HEOPraHMYECKUX BEIIECTB

Bo3nyx — cmech rasos. CocraB Bo3ayxa. Kucimopony — sneMeHT M IpocToe
BemiecTBo. HaxoxkieHue Kuciopoja B NMpHUpone, (PU3NYECKHEe M XUMHYECKUE
cBoiictBa (peakuuu ropeHus). Oxkcunsl. [Ipumenenue kucimoponaa. CrocoOsbl
NOJY4YEeHUs1 KHUCIopoJa B JIAaOOpaTOpUH M MPOMBIINIIEHHOCTH. KpyroBopoT
Kucinopoaa B npupoze. O30H — amnorponHasi MoaAupUKaLMs KHCI0poaa

22

TennoBoil 3P PeKT XUMUIECKOH peakiui, TEePMOXUMUYECKUE YPaBHEHHSI, SK30-
Y DHAOTEPMHUYECKUE PEaKLUH. TOIUIMBO: yrojib U METaH. 3arpsA3HEHHUE BO31yXa,
yCcUJIeHHE TapHUKOBOTO 3¢ dekra, pazpylieHne 030HOBOTO CI0s

2.3

Bonopon — anemeHT u mpocroe BemecTBo. HaxoskaeHue Bozmopona B IPUPOZE,
du3nuecke W XUMHYECKHE CBOWCTBA, NPUMEHEHHE, CIOCOOBI MOTYYEHHS.




Kuciaots! 1 comm
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Monsipablii 00BEM razoB. PacuéThl 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®dusznyeckue CcBoWcTBa BOAbl. Boma kak pactBOpuTeiab. PacTBOpSIL.
Hacepimennbie 1 HEeHACHIILIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEIIECTB B BOJE.
MaccoBas [1ons BelecTBa B pacTBope. XHMHUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU uenoBeka. Kpyrosopor
BOABI B TMpuUpOJE. 3arps3HeHHe NpUPOAHBIX BoA. OxpaHa H OYHMCTKA
MPUPOJIHBIX BOJ

Knaccudpukanus Heopranmueckux coeauHenuid. Oxcuabl. Knmaccuduxamms
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCIOTHBIE, aMdoTepHbie) U
HecosieoOpaszyrone. Homenknarypa okcuaoB. dusznueckue M XUMHYECKUE
cBoiicTBa okcuoB. [lonydyeHne okcuaoB

2.7

OcHoBanus. Kiaccudukauus ocHOBaHMI: HIETOYM M HEPACTBOPUMBIE
ocHoBaHusA. HomeHkiiatypa ocHoBaHni. PHU3NYECKNE U XMMHUYECKHE CBOMCTBA
ocHOoBaHMU. [lonyuenne ocHOBaHUN

2.8

29

Kucnorsl. Knaccugukanus xucinor. Homenknarypa kucior. dusuueckue u
XUMHUYECKHe cBoMcTBa KuciaoT. Pan aktuBHocTh MeTauioB H.H. bekerosa.
[Tonyuyenue kucior

Comu. Homenkinarypa comneit. @usznueckue U XUMHUYECKHE CBOWMCTBA COJICH.
ITonyuenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KiIaCCaMU HCOPIraHUYICCKUX COGI[I/IHCHI/Iﬁ

2.11

XUMHYECKUN  SKCIEPUMEHT: KAayeCTBEHHOE  ONpENEJICHUE  COJAEpKaHUA
KHCIIOpOJia B BO3JyXe, IMOJy4YeHHE, COOMpaHue, paclo3HaBaHWE U U3ydeHUE
CBOICTB KHCIOpOJa, HAOMIOEHNE B3aUMOICHCTBUS BEIECTB C KUCIOPOAOM U
YCJIOBHSI BOBHUKHOBEHUS U TIPEKpAICHUs] TOPEHHs (TT0XKapa), 03HAaKOMJICHUE C
oOpa3lilaMd OKCHJOB U OMNHCAHME WX CBOWCTB, IMOJIy4€HHE, COOUpaHHE,
pacro3HaBaHMe M H3y4€HHE CBOWCTB BOjAOpoAa (rOpeHue), B3auMOJEHCTBUE
Bojiopoja ¢ okcunoMm Menu(Il) (Bo3MOXXKHO HCTIONIB30BaHUE BHUIEOMATEPHAIIOB),
HaOMroZiIeHue O00pa3IoB BEMIECTB KOJWYECTBOM | MOJb, HCCIEIOBaHUE
OCOOCHHOCTEl pacTBOPEHHUS BEIIECTB C PAa3IUYHOW PaCTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHON MAacCCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJICUCTBHE BOJBI C MeTAlJaMU (HaTpUeM U KajlbIHEeM)
(BO3MOXHO HCIIOJIb30BAaHUE BHUICOMATEPUATIOB), OTPEIEICHUE PaCTBOPOB
KUCTIOT U INEJNOYel ¢ TMOMOIIBI0 HMHIMKATOPOB, HCCIEIOBaHHE O0OpasloB
HEOPTraHWYECKUX BEIIECTB PA3JTMYHBIX KJIACCOB, HAOIIOJCHUE W3MEHEHUS
OKpacKM HHJMKAaTOPOB B pacTBOpax KHUCIOT M IIEJIOoYei, H3y4yeHue
B3aumoeiicTBusl okcuaa menu(ll) ¢ pacTBopom CepHOW KHCIOTBI, KHUCIOT C
MeTaJUIaMH, peaKIui HeUTpanu3aluu, MoJy4YeHue HEPaCTBOPUMBIX OCHOBAHUM,
BBITECHEHHWE OJIHOTO MeTa/ula JAPYTMM W3 pacTBopa COJH, pelieHue
AKCIIEPUMEHTANIbHBIX 3a/1ady Mo TeMe «BaxHeHmme Kiaacchl HEOPraHUYECKUX
COECTUHEHUI

[Tepuoanueckuii 3akon u [lepuoanueckas cucTeMa XMMHYECKUX 3JIEMEHTOB
H.N. Menneneea. CTpoeHre aToMOB. XUMHUYECKasi CBsI3b. OKUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIE PEAKIIUU

3.1

[lepBble MOMBITKM KJIACCM(PUKAMKM XUMHYECKUX diieMeHTOB. [loHsTne o
Ipynnax CXOIHBIX 3JEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJLIbI,
raJloTeHbl, MHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOphle 00pa3yroT am@oTepHbIe
OKCHJIbI U TUAPOKCHUIBI




3.2

ITepuoanueckuii 3akoH. [lepronnueckas cucteMa XMMUYECKUX 3y1emMeHToB . 1.
Meneneesa. Koporkonepuoanas u JUIMHHOIIEpUOIHAS (bopmbI
[lepuonuueckoit cuctembl xuMuueckux anemeHtoB [[.M. Menneneesa.
Ilepuonsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB
MeproJia U TPYIIIbI AJIEMEHTa
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3.4

3.5

Ctpoenune atomoB. CoctaB aTOMHBIX siiep. M3otomnbl. DnekTpoHsl. CTpoeHue
DJIGKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XUMHUYECKUX DSJIEMEHTOB
ITepuoanueckoit cucremnl .M. MenaeneeBa. XapakTepuCTUKa XMMHUYECKOTO
AJIEMEHTA MO ero noyoxeHuto B Ilepuoanueckoii cucreme .M. Menneneena

3aKOHOMEPHOCTH M3MEHEHMsI paJuyca aTOMOB XHUMHUYECKHX 3JIEMEHTOB,
METANIMYECKUX M HEMETAUIMYECKUX CBOMCTB IO TpynmnaM M IepUoaM.
3nauenue [lepumoauueckoro 3akoHa u [leproauueckoil CUCTEMbl XUMUYECKUX
JJIEMEHTOB JUIsl pa3BUTHUS Hayku W npaktuku. .M. MenneneeB — yuéHblii U
rpak 1aHuH

Xumnueckasi cBsizb. KoBaneHTHas (MOJsipHasT M HEMOJIAPHAsi) CBS3b.
DJIEKTPOOTPULIATENILHOCTh XMMUYECKUX 3JIEMEHTOB. MlOHHAas CBA3b

3.6

3.7

Crenenp okucieHusa. OKHCINTEIFHOBOCCTAHOBUTEIbHEIC pCaKIuu. Hpoueccm
OKHCJICHUS B BOCCTaHOBJICHUSA. OKHCIIUTEIN U BOCCTAHOBUTEIIN

XUMHUECKUH S3KCIIEPUMEHT: M3Yy4YeHHE OO0pa3loB BELIECTB METAUIOB U
HEMETAJUIOB, B3aMMOJEHCTBUE THMAPOKCHAA LMHKA C pacTBOpaMU KHUCIOT U
LIEJI0YEH, MPOBEIECHUE OIBITOB, MIUIFOCTPUPYIOLUX IPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENBbHBIX peaKluil (ropeHue, peakliuu pa3yiokeHUs, COeIMHEHUS)

9 KIIACC

Kon
1

1.1

1.2

1.3

IIpoBepsieMblii 3JIEeMEHT COePKAHUS
BemectBo 1 xumunueckas peakuus. [ToBropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cucrema XuMu4ecKux snemeHTos J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOJOB, Kalus, KaldbLusi M HX
COCIMHEHUI B COOTBETCTBUM C IIOJIOKEHUEM dJeMeHTOB B llepuoamnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB

CrpoeHne BellecTBa: BHJAbl XUMHYECKOM CBs3U. THUIBI KPHUCTANIMYECKUX
pPEETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKH
U BUJa XUMUYecKol cBs3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKHX
BEUIECTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCA K  PA3JIMYHBIM  KJacCaM HEOPraHWYECKUX  COCAUHEHUH,
TE€HETUYECKasl CBSI3b HEOPTaHUUYECKUX BEIIECTB

Krnaccudukanys XuMU4ecKuX peakiuid Mo pa3IuyHbIM IpU3HaKaM (10 YUCITY U
COCTaBy YyYacTBYIOIIMX B PEAaKLUUH BEIIECTB, MO TEIIOBOMY 3(hdekrTy, Mo
M3MEHEHHUIO CTEMEHEeH OKHUCIIEHUS XMMHYECKHUX JJIEMEHTOB, 10 0OpaTHUMOCTH,
[0 YYacTUIO KaTauu3aropa). OK30- M JHIOTEPMHUYECKHE  peakluw,
TEPMOXUMHUYECKHE yYpaBHEHHUs. [IoHATHE O CKOPOCTH XMMHUYECKON peakliin

1.4

[Tonsitne 06 0OpaTUMBIX U HEOOpPATUMBIX XMMHUYECKUX peakiusax. [lonarue o
TOMOT'CHHLBIX U I'CTCPOrCHHBIX PCAKIUAX. IloHsaTue 0 XUMHUUECKOM PaBHOBCCHUU.
@dakTopbl, BIUSIONIME HAa CKOPOCTh XHMHUYECKOHW pPEaKIWd W TIOJOKCHUE
XUMHYCCKOTI'O paBHOBCCUA

L.5

OKMCIINTEIIFHO-BOCCTAHOBUTEIIbHEIE pCaKiuu, BJIGKTpOHHBIﬁ OanaHc




OKHCIIUTEIbHO-BOCCTAHOBUTENBHOM  peakuuu. CocTaBieHuWe  ypaBHEHUH
OKHUCINUTCIIPHO-BOCCTAaHOBUTCIIbHBIX peaKuHﬁ C HCIIOJIB30BaHHCM MCTOJAa
AJIEKTPOHHOTO OasiaHca

1.6

Teopust 3MEeKTPOIUTUYECKON AMCCOLMALUM. DJIEKTPOJIUTHl U HEIIEKTPOJIUTHL
KaTI/IOHBI, aHMOHBL. MexaHu3M Aucconurann BEHICCTB C pas3IMdYHbIMU BUJIAMH
xuMudeckol cBsa3u. Crenenp nuccouuanuu. CUiibHbIE U cIa0ble 3JIEKTPOJIUTHI.
Peakiiun moHHOTO OOMeEHa. YCIOBHS MPOTEKaHMs PEaKIMii MOHHOTO OOMeHa,
IIOJIHBIE M COKpAIlEHHBbIE HMOHHBIE YypaBHEHHs peakuuid. CBoicTBa KHUCIOT,
OCHOBAaHMH W COJEll B CBeTe TPEACTABICHUNH 00 3IEKTPOIUTUYECKOM
aucconnanuu. KauecTBeHHble peakliuu Ha MOHBL. [IoHsATHE 0 rHpoiIn3e coeil

1.7

2.1

XUMUUYECKUI DKCIEPUMEHT: O3HAKOMJICHHE C MOJCIISIMH KPHCTALTHYSCKUX
pPEIIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HeMeTauioB (rpadura u
almMasa), CIOXKHBIX BEIIECTB (XJIOPHUIA HATPHs); HCCICIOBAHHUE 3aBHCUMOCTH
CKOPOCTH XHUMHUYECKOW pEaKIuu OT BO3IACUCTBUS Pa3IMUHBIX (PAKTOpPOB;
UCCIICIOBAHME  JJICKTPOIIPOBOJHOCTH  PACTBOPOB  BELIECTB,  Ipolecca
JAWUCCOIMAIMN  KHCIIOT, ImeNio4ed M coiieidl  (BO3MOXKHO —HCIIOJIb30BaHHE
BUJICOMATEPHAIOB); IPOBEJCHHE OIBITOB, WUIIOCTPUPYIOIINX [PU3HAKA
MPOTEKaHMs peaKuii HOHHOTO oOMeHa (00pa3oBaHUE OcajKa, BBIICICHHUE Ta3a,
o0pa3oBaHUE BOIbI); OINBITOB, HJUTIOCTPUPYIOMIUX MPHMEPBl OKHCIUTEIBHO-
BOCCTAHOBUTENIbHBIX pEAaKLIUN (TOpEeHHE, PEAKLUM Pa3JIOKEHUs, COCIUHEHUS);
pacrno3HaBaHWE HEOPTaHUYECKHUX BELIECTB C MOMOIIBIO KAUECTBECHHBIX PEAKIMI
Ha MOHBI; pCHICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

Hemeramier 1 ux COCANMHCHUA

OO6miass xapaktepucTtuka rajoreHoB. (OCOOEHHOCTH CTpPOEHHS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKue CBOMCTBa MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMUYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3auMozielicTBUE € MeTaljlaMH, HEMETajUlaMH, IIejlouaMu). XJIOPOBOAOPO/I.
ConsiHas kucioTa, XMMUYECKUE CBOMCTBA, NOJIy4eHUE, MpuMeHenue. [lelfictBue
XJIOpa ¥ XJIOPOBOAOPOJA HA OPraHU3M 4YeJoBeKa. BakHeumme XIopuabl U UX
HAaXO0X/JECHUE B IPUPOJIE

2.2

2.3

Obmiass xapaktepuctuka srneMeHToB VIA-rpymmbl. OcoO€HHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTeneHu okucieHus. CtpoeHue u pusnueckue cBoicTBa
MPOCTBIX BEHIECTB — KHUCJIOPOAa M CEphl. AJUIOTPONHBIE MOAM(PUKAIIUN
KUCJIOpoJa U cepbl. XUMUYECKUE CBOMCTBA cepbl. CepoBOIOPOJ, CTPOECHHUE,
¢dusnueckue M XUMHUYECKHE CBONCTBA. OKCHUIBI Cepbl KaK MPeICTaBUTEIH
KHUCJIIOTHBIX OKCHUIOB. CepHaﬂ KHCJI0Ta, (i)I/IBI/I'-IeCKI/Ie U XUMHYECKHUE CBOMCTBA
(obmuMe Kak mpeAcTaBUTENS Kiacca KHCIOT W crenududeckue). XUMHUECKHUe
peakuuu, JeXalue B OCHOBE MPOMBILIUIEHHOTO croco0a IMOMY4YeHUs CEpHOM
kucnotel. [lpumenenue. Conu cepHOW KHCIOTHI, KadyeCTBEHHAsl peakius Ha
cynbdar-uon. Haxoxxaenue cepsl U €€ COCIUHEHHN B MPUPOJE. XUMHUUYECKOE
3arpsi3HEHUE OKPYXKAIOIIeH Cpelbl COCTUHEHUSMHU cepbl (KUCIOTHBIE TOXKIIH,
3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 TPEIOTBPAIICHHS

OOmiass xapakTepucThuka 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHbIE CTENICHH OKUCIICHUS. A30T, paclipoCTpaHEHUE B TIPUPO/IE,
(dbu3mvecKrue U XUMHUUYECKHe cBoWicTBa. KpyroBopot a3ora B mpupoje. AMMHAK,
ero (u3M4ecKue W XMMHUYECKHE CBOMCTBA, MOJydeHHEe M HpuMeHeHue. Comu
aMMOHHUA, UX (U3NYECKUe U XHMMHYECKHE CBOWCTBA, IPUMEHEHHE.
KauectBenHnasi peakiusi Ha MOHbI aMMOHHS. A30THasi KUCJIOTa, €€ MOJy4eHHE,
¢bu3MvYecKue W XHUMHUYECKHE CBOWMCTBa (0OIIME Kak MPEICTaBUTENS Kiacca
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KHCJIOT U cnenuduueckue). Mcnonp3oBaHue HUTPATOB M COJICHl aMMOHHUS B
KauecTBE MMHEPAIbHBIX yI0OpeHHil. XUMUYECKOE 3arps3HEHUE OKpYXKarollen
CpeAbl COEIUHEHUAMU a30Ta (KUCIOTHBIE TOKAM, 3arpsiI3HEHUE BO3yXa, M0YBbI
1 BOJIOEMOB)

®ocdop, ammorponusie Mogudukanuu (ocdopa, puzNIecKrne U XUMUYECKUE
ceoiictBa. Oxcupn dochopa(V) u docdopHas kuciora, Qunyeckue u
XUMHYECKHE CBOHCTBa, moiydenue. Mcmonb3oBanue (ocharoB B KauecTBe
MUHEPAIBHBIX YI00pEHUI

2.5

OO6mas xapaktepuctuka djeMeHTOB IVA-rpynmbl. OCOOEHHOCTH CTPOSHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOoJ, aJUIOTPOIIHBIE
Moau(UKaIMKM, PAacpOCTpaHEHHE B NpUPOJE, (U3MUECKHEe M XUMHYECKHE
cBoiictBa. Aacopomusi. Kpyrosopor yriepoaa B npupone. OKcuabl yriepoaa,
X (QU3MYecCKue M XUMHYECKHE CBOMCTBA, JEHCTBUE Ha >KUBBIE OPTraHU3MBI,
MOJTyYeHUE U MPUMEHEHUE. DKOJOTUUECKUE MPOOJIeMbl, CBA3aHHBIE C OKCHIOM
yraepona(IV); rumoresa riao0anbHOrO MOTEIUICHUS KIMMaTa; MapHUKOBBIM
apdekr. YroipHas KUCIOTa W €€ CONMM, WX (PUINYCCKUE W XUMHUYCCKHC
CBOICTBa, Mony4yeHHe W mpuMeHeHue. KauecTBeHHass peakiusi Ha KapOoHaT-
nonbl. Mcnons3oBanue kapOOHATOB B OBITY, MEIWUIIMHE, TIPOMBIIUICHHOCTH H
CEJIbCKOM XO03sIiiCTBE

2.6

2.7

2.8

[TepBoHavasibHBIC TIOHATHS 00 OPraHMYECKUX BEIIECTBaX KaK O COCIMHECHHSIX
yriepona (MeTaH, A3TaH, JTHJICH, alleTUJICH, 3TAaHOJ, TJUIEPHH, YKCYCHas
kuciora). MIX cocraB m xumuyeckoe crpoeHue. [loHsTHe o OHMOJIOrHYECKH
BAXXHBIX BCIIICCTBAX: )KI/Ian, 6en1<ax, erIeBO)IaX — U HUX pOJ'[I/I B JKH3HHN
yenoBeka. MarepuanbHOE E€JUHCTBO OPraHUYECKUX U HEOPraHUYECKUX
COeIMHEHUH

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOMCTBA, NOJIYy4YeHHE U
npumenenue. CoennHeHus: KpeMHHUs B npupoze. OOmue mpeactaBieHUst 00
okcuae kpeMHUA(IV) u kpemHueBoii kucnore. CUIMKATHI, UX HCIIOJIb30BAaHUE B
OBITY, METUIIMHE, TPOMBIIIICHHOCTH. BaXHeWIe CTpOUTEIbHbIE MaTepHaIbl:
KepaMHKa, CTEKJI0, I[EeMEHT, OeTOH, »ene300eToH. Ilpobiaembl GezomacHOro
WCTIOJIh30BAHUS CTPOUTEIFHBIX MaTEPUAIIOB B IIOBCETHEBHOW KU3HH

XUMUYECKUI SKCIIEPUMEHT: W3y4eHUE OO0pa3lloB HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIJIOTBI, ITPOBEIEHUE KAYECTBEHHBIX PEAKIUI Ha XJIOpUI-
MOHBl W HaONIO/IEHWE MPHU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre 1 XMMUYECKHe CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
MCIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE € oOpa3laMu XJIOpPHUIOB
(rayloreHNI0B); O3HAKOMJIEHME C oOpa3namMM cepbl U €€ COECTUHEHUSIMHU
(BO3MOXHO HCITOJIB30BaHWE BHUJEOMATEPUATIOB); HAOIIOIEHHE TIpoliecca
o0yrJIMBaHUs caxapa MoJ ACWCTBUEM KOHLEHTPUPOBAHHON CEpHON KHUCIOTHI;
M3Y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEpHOW KUCIOTHI, IPOBEIACHHE
KayeCTBEHHOW peakuuu Ha Ccynb(par-uoH U HaONIOJeHHe Tpu3HaKa eé
MIPOTEKAaHUS; O3HAKOMJIEHUE ¢ (PU3NUECKUMH CBOMCTBaMHU a30Ta, Gpochopa u ux
COeMHEHUIl (BO3MOXKHO HCIIOJIb30BaHUE BHJEOMATepHAllOB), 0Opa3laMu
a30THBIX U GoCHOPHBIX YAOOpPEHUH; TOTydeHHe, cOONpaHue, pacro3HaBaHue U
M3yueHHE CBOMCTB aMMHaKa; IMPOBEJACHHWE KAUYEeCTBEHHBIX pPEaKUUH Ha HOH
aMMOHMS W (ochar-uOH M U3yyEHHE TPU3HAKOB UX IPOTEKAHU,
B3alMOJICICTBUE KOHIIEHTPUPOBAHHOM a30THON KHUCJIOTBHI C MEAbIO (BO3MOKHO
UCIOJIb30BAHUE BHUAEOMATEPUANIOB); M3Y4YEHHE MOJeNell KpUCTAIITMYECKUX
peméTok anmaza, rpadura, (QyuIepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLIMM PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOHCTBOM




MPOTHBOTa3a; MOJy4YEeHUE, COOMpaHHe, pacliO3HABAaHHE M HM3YYCHUE CBOWCTB
YIJIEKUCIIOTO Ta3a; MPOBEACHHWE KAYEeCTBEHHBIX pEaKUWid Ha KapOoHAT- H
CHJIMKAT-HOHBl M W3yYeHHE NPU3HAKOB KX IPOTEKaHUS; O3HAKOMIICHHE C
MPOAYKIIMEH CHUIMKATHOM MPOMBINUIEHHOCTH; PEUICHHE SKCIEPUMEHTATbHBIX
3aja4 110 TeMe «BakHeHIe HeMeTaubl U X COSAMHEHUS

MeTtamisl 1 uX COCAUHECHUA

3.1

OO1w1ast XapakTepUCTUKAa XMMUYECKUX JIEMEHTOB — METAJVIOB HA OCHOBAHUM UX
nonoxenus B Ilepuonuueckol cucreMe XUMHYECKUX dieMeHToB .U
Menpeneesa u crpoeHus aroMoB. CTpoeHue MeTaiuioB. MeTamnyeckas CBs3b U
METaJJIMYECKasl ~ KpUCTallIMyeckass pemeérka. OJIEKTPOXUMHUYECKHH  psif
HaIPSDKCHUN METAJITIOB

3.2

33

duznyeckue U XUMUYECKUE CBOMCTBA MeTaluioB. OO0IIMe CrocOObl MOTYYSHHUS
MeTasuioB. [loHsATHE O KOPPO3UU METAILIIOB, OCHOBHBIE CIIOCOOBI 3alIUTHI UX OT
koppo3uu. CriaBsl (CTallb, YyT'YH, JIOPATIOMUHUN, OpOH3a) U UX IPUMEHEHHE B
OBITY M TPOMBILIICHHOCTH

[[lenounsle MeTayuibl: nonoxeHue B llepuoanueckoil cuctemMe XMMHUYECKUX
aemenToB JI.M. MeneneeBa; CTpoeHHE UX aTOMOB; HAaXO0XJEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kanus). OKCUJIbI U
TMJIPOKCUABl HAaTpus U Kaiaus. [IpuMeHeHHe IIEeJOYHbIX METaJIOB U X
COETUHEHUN
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[lenouHo3eMenbHbIE  METAIbl MarHuii M KajblMi:  MOJOXEHHE B
[Iepnonnueckoil cucreme XuMu4eckux 3yeMeHToB /[ 1. MenneneeBa; ctpoeHue
UX aTOMOB; HaxOXJEHHE B mNpupoae. PU3NYECKHME U XMMHUYECKHE CBOMCTBa
MarHus W Kauplus. Baxuelmme coequHEHUs KaibIus (OKCHUI, THUAPOKCHI,
coin). JKECTKOCTh BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!

3.5

3.6

AmomMunuil: nonoxkenue B Ilepuoauyeckoil cUCTeME€ XMMHUYECKHX 3JIEMEHTOB
JI.. MenneneeBa; CTpO€HHE aToMa; HaxoxaeHue B mpupoae. dusmveckue u
XMMHYECKHEe CBOMCTBA alFOMUHUS. AM(OTEpHBIE CBONCTBA OKCUIA U THIPOKCHIA
AJTFOMUHUA

Keneszo: nonoxenne B [lepuonnueckoi cucreme XumMudeckux 3iueMeHToB J[. M.
MeHneneeBa; CTpoeHHWE aTOMa; HaxoXXJIeHue B npupone. Dusznueckue u
XUMHUYECKHE CBOMCTBa >kene3a. Okcuipl, ruapokcuabl U conu skenesa(ll) u
xene3a(Ill), ux cocras, CBOWMCTBA U TIONyUYeHUE

3.7

XUMHUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE ¢ 00pa3liaMi METAJUIOB U CILJIaBOB,
ux (u3nuecKkUMH CBOMCTBAMH; H3YYEHHE pe3yJIbTaTOB KOPPO3UH METAJJIOB
(BO3MOKHO UCIIOJIb30BAaHUE BUJIEOMATEPHUAIIOB), 0coOeHHOCTEH
B3aMMOJICHCTBUSL  OKCHJA KalblUsi W HATpus C BOAOM  (BO3MOXKHO
UCMOJb30BaHUE BUJEOMATEPHAJIIOB); MCCIEOBAHUE CBOMCTB JKECTKOW BOJIBI;
mporecca TOpeHHsl JKele3a B KHCIOpoJe (BO3MOXHO MCIIOJIb30BaHHE
BUJICOMATEPHAJIOB); NMPU3HAKOB NMPOTEKAHUS KAUECTBEHHBIX PEAaKIMi HAa HOHBI
(MarHus, KanblMs, amroMuHHUS, nuHKa, xeneza(ll) m sxenesa(Ill), memu(1l);
HaOJI0IeHNEe M ONUCAHUE MPOLIECCOB OKPALIMBaHMA IJIAMEHU MOHAMH HATpPHUA,
Kaauss W Kaimblusl  (BO3MOXKHO — HCIOJIB30BaHUE  BUAEOMATEPHUAJIOB);
uccieioBaHne aM(pOTEPHBIX CBOWCTB THUAPOKCHIA ATIOMUHHMS U TUIPOKCHIA
LIUHKA; PELIEHNE YKCIIEPUMEHTANIBHBIX 3aJa4 110 TeMe «BakHeine Merauisl 1
UX COEAVHEHUSD)

XUMUA U OKpYKaronias cpeaa

4.1

HoBble maTepuanbsl u TexHosjoruu. BeliecTBa W mMaTepuaibl B MOBCEAHEBHOU
KU3HM YesloBeKa. XUMUsS U 3[I0pOBbe. be3ornacHoe Mcronb30BaHue BEHIECTB U




XUMHUYECKHX peakiuil B ObiTy. IlepBas momolp Mpu XUMHUYECKUX OXKOTax H
OTpaBJICHUSIX

OCHOBBI  JKOJIOTMYECKOM  TpaMOTHOCTH.  XHMHYECKOE  3arps3HEHue
okpyxatomei cpeasl [TJIK. Pons XxumMum B perieHun 3KOJIOTHYECKUX MPOOIIEM.

4.2 .
[TpupoaHble WCTOYHHMKH YTIIEBOAOPONOB (yrojb, MPHUPOIHBIA ra3, HE(Th),
MIPOJYKTHI UX MEepPepabOTKU, UX POJIb B OBITY U MPOMBIIUIEHHOCTH

43 XUMUYECKUI SKCIEPUMEHT: U3yuyeHue oOpas3I[0B MAaTepHaNIOB (CTEKIIO, CILJIaBbI

METAJIJIOB, ITOJIMMEPHBIE MaTEPUAJIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHWU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIETI'O OBPA3OBAHUS

Kon
NpoBepPsIEeMOro
TpeOOBaHNS

1

1.1

IIpoBepsiemble TpeOOBaHUS K PeAMETHBIM pe3yJbTaTaM
0a30BOIr0 YPOBHS OCBOEHHSI OCHOBHOI 00pa3oBaTe/IbHOM
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe PT'OC

IIpencrasnenue:

O T[I03HABAa€MOCTH SIBICHUH MPUPOJbI, MOHUMAHUE OOBEKTHUBHOU
3HAYUMOCTH OCHOB XMMHYECKOH HAyKH KaK OO0JacTH COBPEMEHHOTO
€CTECTBO3HAHHUSA, KOMIIOHEHTa OOILIeH KyIbTyphl M MHPaKTHYECKON
JESITEJIbHOCTH 4YEJIOBEKa B YCIOBHUAX COBPEMEHHOIO OOIIECTBA;
MOHMMAaHHE MECTa XUMUU CPEAH IPYTHX €CTECTBEHHBIX HAyK

1.2

1.3

0 HAYYHbIX MCETOJAX ITO3HAHUA, B TOM YHUCIIC SKCIICPUMCHTAJIbHBIX U
TCOPCTUUCCKHUX MCTOAAX MCCICOAOBAHUSA BCIICCTB U HU3YUYCHHA
XUMHNYCCKHX peaKHHﬁ; YMCHHC HCIIOJIB30BATH MOOCIN JJIA
00BICHCHUS CTPOCHUSA aTOMOB U MOJICKYJI

0 cepax npodeccuoHaTbHON ACSITEIBHOCTH, CBA3AHHBIX C XUMHUEH U
COBPEMCHHBIMU TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha JIOCTHKCHHUSAX
XUMHYCCKOH HAyKH, YTO MO3BOJMT OOYYAIOUMMCS paccMaTpUBaTh
XHMUIO Kak chepy cBoeit Oymymieit nmpodeccHoHaIbHOM NesITeIbHOCTH
U CeNaTh OCO3HAHHBIM BBIOOP XMMMU Kak HPOQUIBHOIO MpeaMeTa
MIPH NIEPEX0/i€ HAa YPOBEHb CPEHETO 00111ero o0pa3oBaHus

2.1

BJ'IaI[eHI/Ie CHUCTEMOM XHMHYECKHUX 3HAHMH H YMCHHUC IMPUMCHATH
CUCTEMY XUMHUUYCCKUX 3HaHI/II\/'I, KOTOpas BKIIIOYACT!

BOXHEUIINE XUMHUYECKHE TOHATHUS: XUMHUYECKUH DJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE M CIOXKHOE BEIIECTBO, OJHOPOAHAA U
HEOJTHOPOAHAs CMECh, OTHOCHUTENIbHBIE aTOMHasi U MOJIEKYyJspHas
Macchl, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MOJISIPHBIN
00BEM, OKCHJ, KHUCIIOTa, OCHOBAaHUE, COJb (CpemHsisl), XUMHUYECKas
peaKkuMs, peakUUM COEOUHEHHUS, PEAKIMH PpaA3JIOKEHUS, pEaKIUU
3aMeIleHus, peakuy OoOMeHa, TeIuIoBOW I(PQEKT peakiuu, 5K30- U
SHIOTEPMHUUYECKUE DPEAKLIMU, PACTBOP, MaccoBas IO XMUMHUYECKOIO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JIOJS U MPOLEHTHAs: KOHUEHTpalUs
BEIIIECTBA B PaCTBOPE, PO aTOMA, JIEKTPOHHBIHN CIIOH aTOMa, aTOMHast
opbutanb, paadyc aroMa, BAJIEHTHOCTb, CTENEHb OKHUCIICHUS,
XUMHYECKAs CBA3b, NIEKTPOOTPULATENBHOCTD, NIOJISPHAs U HEMOJISPHAs
KOB&JICHTHAs  CBsI3b, MOHHas  CBsI3b, METaNIMYECKas  CBA3b,
KpUCTa/NIM4ecKass pemeérka (aToMHasi, MOHHas, MeTaJuIn4yecKasi,
MOJIEKYJISIPHAs), WUOH, KAaTUOH, aHWOH, JJIEKTPOJIUT U HEDIEKTPOJIUT,
AIIEKTPOJIUTUYECKAs  JUCCOIMAlLMs, pEeakUMd HOHHOro oOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTENIPHBIE ~ PEAKIMM,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHCIEHHME U  BOCCTAHOBJIEHHE, DJIEKTPOJIU3,
XMMHYECKOE paBHOBECHE, OOpaTHMble U HEOOpaTHUMbIe peaKluy,
CKOpPOCTh XMMHYECKOW peakumu, Karanuzatop, I[IJIK, koppo3us
METAJUIOB, CILIABbI
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OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMsI MaccChl,
nepuoauueckuii 3akoH .M. MengeneeBa, 3aKOH MOCTOSIHCTBA
COCTaBa, 3aKOH ABOTaJpo




2.3

3.1

TEOpUU  XHUMHUHU: aTOMHO-MOJIEKYJISIpHAasE ~ Teopus,  TEOpHus
ANEKTPOJUTUYECKON JUCCOLIMAIIIHI

Biianenne ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKJIFOYAIOLLIEH :

YMEHHE MTPaBUIBHO UCTIOIh30BaTh H3yUEHHBIC BEIIECTBA U MaTepUAIIbI
(B TOM 4HCIE MHHEpAJbHBIC YAOOPEHHS, METAUIbl W CIUIABBI,
MPOJYKTHl TepepaboTKU MPHUPOJHBIX HCTOYHHUKOB YTIIICBOJIOPOIOB
(yruyis, mpupoHOTO raza, He)TH) B OBITY, CEIBCKOM XO3SMCTBE, Ha
MPOU3BOJICTBE M IOHUMAHHWE 3HAUCHHUS KHPOB, OCJIKOB, YTIIEBOJIOB
JUIS. OpTaHW3Ma YeJIOBEeKa; YMEHHE ITPOrHO3UPOBATh BIMSHUE BEIIECTB
U XMMHUYECKHUX IPOLIECCOB HA OPraHU3M YeJIOBEKa U OKPY)KAIOLIYIO

MPUPOIHYIO CPEy

3.2
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3.4

YMEHUE HMHTErpUpoBaTh XMMHUYECKHE 3HAHHUS CO 3HAHUAMU JIPYTHX
y4eOHBIX IPEIMETOB

HAJIMYHME OMBITa pabOTHl ¢ Pa3TUYHBIMA MCTOYHUKAMHU WH(GOpMAIUU
N0 XUMHMM (Hay4yHas M Hay4yHO-IONYJSpHas JHUTeparypa, CIOBapH,
CIIPABOYHUKHU, HHTEPHET-PECYPCHI)

YMCHUC 00BEKTUBHO OLICHUBATb I/IH(1)OpMaI_II/IIO O BC€IICCTBAX, HX

MMPEBpALICHUAX u IMPAKTUICCKOM IIPUMCHCHUU u YMCHHC
HCIIOJIb30BaTh ¢€ JJIA pCHICHUA y‘Ie6HO-H03HaBaTeJ'IBHBIX 3aJa4d

7.1

Brnanenne ocHoBaMM NOHATHUHHOIO ammapara U CHUMBOJIMYECKOTO
S3bIKa XMMHUH JUISI COCTaBJICHUs (HOPMYJT HEOPTaHWYECKHX BEILECTB,
YPaBHEHHH  XUMHUYECKMX  pEaklUMd; OCHOBAMM  XMMMUYECKOHN
HoMmeHknatypbl (IUPAC u TpuBHaibHOI)

YMeHue oOBACHATH CBSI3b MOJIOKEHUs dieMeHTa B [lepuoaumueckoit
CUCTEME C YHUCIOBBIMM XapaKTEPUCTUKAMHM CTPOCHHUS aTOMOB
XUMHYECKHX OJJIEMEHTOB (COCTaB M 3apsii sapa, oOIee Yucio
AJIEKTPOHOB), pAacIpe/leIEeHUEM HJIEKTPOHOB IO JHEPreTHYECKUM
YPOBHSIM aTOMOB IIEPBBIX TPEX NEPUOJOB, KA U KaJbLUs
[IpencraBnenue 0 MEPUONYECKOMN 3aBHCHUMOCTHU CBOMCTB
XMMUYECKHUX AJIEMEHTOB (paJuyc aToMa, 3JIEKTPOOTPHUILATEIBHOCTS),
IIPOCTBIX W CIIOXKHBIX BEIIECTB OT IIOJIOKEHUs DJJIEMEHTOB B
[Tepuonuueckoit cucreme (B ManbIX MEpPHOAAX U TJIABHBIX
MOJArpYyMNax) 1 3J€KTPOHHOTO CTPOEHHUS aTOMa

YMenne kinaccupuIimpoBaTh:

XHUMHUYCCKHUEC 3JICMCHTHI

7.2

HCOPTaHNYCCKUC BCIICCTBA

7.3

XUMHUYCCKHUEC PCAaKIINU

YMeHue Onpeacirh:

8.1

8.2

BAJICHTHOCTbL U CTCICHb OKHUCJICHUA XUMHYCCKUX IJICMCHTOB, 3apsn
HOHa

BUJ XHMHUYECKOM CBSI3M U THII KpHCTﬁJIJ'IH‘-ICCKOﬁ CTPYKTYpPHEI B
COCAUMHECHUAX

8.3

XapakKTep Cpelibl B BOJAHBIX PaCTBOpaxX BeUIECTB (KHCIOT, OCHOBAHUH)

8.4

OKHCIINTEIIb U BOCCTAaHOBHUTCIIb

YMeHne xapakTepru3oBath (U3MUECKUe U XUMUYECKHE CBOMCTBA!

9.1

MPOCTBIX BEMIECTB (KUCIOPOJA, O30H, BOJOPOJ, TpaduT, anmas,
KpeMHUH, a3oT, ¢ocdop, cepa, XJIOp, HATPUH, Kalui, MarHH,




KaJIBIIMH, ATFOMHUHUH, JKEJe30)

CJIIOKHBIX BEIIECTB, B TOM YHCJE HMX BOJHBIX pacTBOpoB (Boja,
aMMUaK, XJOPOBOJOPOJ, CEPOBOJOPOJl, OKCHUIbI U THUIAPOKCHIBI
merauioB [-ITA rpynm, amomunust, meau (II), nunaka, xene3a (II u

9:2 II), oxcuaer yraepona (I u IV), kpemuus (IV), azota u docdopa (111
u V), cepet (IV m VI), cepuucras, cepHas, a3oTuCTas, a30THasd,
docdopHasi, yroibHas, KpeMHUEBAsI KUCIOTA U UX COJIH)
NPOTHO3UPOBATb U XapaKTepuU30BaTb  CBOMCTBAa  BEIIECTB B

93 3aBHCHMOCTH OT MX COCTaBa H CTPOCHHS, IPUMEHEHHE BEIIECTB B
3aBHCUMOCTH OT UX CBOWCTB, BO3MOXXHOCTb MPOTEKAHHUSI XUMUYECKUX
MIPEBpAICHUI B Pa3JIMYHbIX YCIOBUIX

10 YMeHue coCTaBiIsATh MOJIEKYJIAPHbIE U MIOHHBIC YPAaBHEHUS PEaKIIHii, B
TOM YHUCJIE:

10.1 peaxkiuii HFOHHOro OOMeHa

10.2 OKHCJIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIINI

10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKHE CBOMCTBA M3yYEHHBIX KJIAcCOB
(rpynm) HeOpraHU4EeCKUX BELIECTB

104 MOJTBEPKIAIOLIUX [EHETUYECKYIO B3aUMOCBSI3b MEXAY HUMU

11 YMeHue BIYUCITH (IPOBOAUTH PACUEThI):

11.1 OTHOCHUTEJIBHYIO MOJEKYJISIPHYI0 M MOJSIPHYIO MacChl BEIECTB,
MacCCOBYIO JIOJIO0 XMMHYECKOT0 3JIEMEHTa B COSAMHEHUH

11.2 MAacCOBYIO JTOJTIO BEIIECTBA B PacTBOPE,

11.3 KOJIMYECTBO BEIIECTBA M €T0 Maccy, 00beM ra3oB

114 M0 YypaBHEHHUSM XHMHUYCCKHX PEAKIUH W HaXOJUTh KOJIUYECTBO

' BEIIEeCTBa, 00BEM U Maccy peareHTOB WM MPOIYKTOB PeaKLUu

12 Bnanenue (3HaHUE OCHOB):

OCHOBHBIMM  METOJAAMH  HAY4YHOTO  TMoO3HaHUS (HaOIromeHue,

1.1 U3MEpEeHue, SKCIIEPUMEHT, MOJICITMPOBAHIE) TIPU H3yICHNUHN BEIIECTB H
XUMHUYECKUX SBIICHUH; YyMeHUEe CchOpMyIHpoBaTh MpoOieMy U
MPEUIOKUTH ITYTH €€ PeIIeHMUs

122 0e3omacHOM pabOTHl ¢ XUMHUYECKHMH BEIIECTBAMH, XHUMHUYECKOMN
MOCYJI0M U J1aOOPaTOPHBIM 000PYAOBaHUEM
MpaBUIaMu O€30IMacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEeMbIMU
B MOBCEHEBHOM JKM3HU, TIPaBUIIaMH MOBEACHUS B LIETSAX COepeKeHUS

123 3I0pOBbSI M OKpYXKAloLled NPUPOJHOM Cpelpl; NMOHUMaHUE Bpena
(omacHOCTH) BO3JCHCTBHSI Ha >KUBBIE OPTaHU3MBI OMPEICIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIIEHUS W MPEIOTBPALICHUS HX BPEIHOTO
BO3JICUCTBUS

13 Hannuue mpakTHYeCKUX HABBIKOB MIIAHUPOBAHUS U OCYIIECTBICHUS
CIICIYIONINX XUMUYECKUX IKCIIEPUMEHTOB:

U3ydeHHe U OmnHcaHue (PU3NUYECKUX CBOIMCTB BEIIECTB; 03HAKOMIICHHE

13.1 ¢  (QU3NYECKUMH W  XUMUYECKHUMH  SIBJICHUSMHU;  OTBITHI,
WUTIOCTPUPYIOIINE MTPU3HAKU MTPOTEKAHUS XUMHUECKUX peaKklnui

13.2 M3y4eHHUE CIIOCOOO0B pa3IeICHHs cMecei
MOJIyYeHUE KHCIOpOAa M HU3YYEHHE €ro CBOICTB; IOJIy4eHHE

13.3 BOJOPOJa U U3YYEHHE €r0 CBOMCTB; MOJY4YEHHME YIJIEKHCIIOrO rasa u

M3YYEHHE €ro CBOMCTB; MMOJIy4eHHEe aMMHUaKa U U3yYeHUE ero CBOMCTB




13.4

13.5

13.6

13.7

MPUTOTOBJIEHUE PACTBOPOB C OMNPEIETEHHOW MacCOBOWM JOJEH
pPacTBOPEHHOTO BEILIECTBA

MIPUMEHEHUE WHUKATOPOB (Jrakmyca, METHUJIOpaHkKa u
dbeHondTanenHa) IS ONPENCICHUS XapaKTepa Cpelbl B PacTBOpax
KHMCJIOT U LIeJI0oYei

WCCIIC/IOBAHUE U  OMNHMCAHUE CBONCTB HEOPraHMYECKHX BEIICCTB
Pa3IMYHBIX KJIACCOB; U3YyYCHHE B3aUMOJEUCTBUS KHUCIOT C METaJlIaMH,
OKCHJIaMH  METaJUIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHUSIMH, COJIIMH; TIOJY4YeHHE HEpPAaCTBOPUMBIX OCHOBAHHUIA;
BBITECHEHHWE OJHOTO MeTajula JPYrMM U3  pacTBopa  COJH;
uccienoBaHre aM(OTEPHBIX CBOWCTB TUAPOKCUAOB AaTIOMUHUS U
[IUHKA

PCHICHUC SKCIICPUMCHTAJIIBHBIX 3ada4 110 TCMaM: «OCHOBHBIE KJIACCHI
HCOPIraHUYCCKUX COGHHHCHHﬁ»; ((9JI€KTpOHI/ITI/I‘lCCKa$I
JUCCOLIN AL, «BaxkHelmme HEMETaUIbI U HUX COCOAUHCHUA,
«Baxkneiiye MeTaibl U UX COCAUHCHUA»

13.8

XUMUYECKHE AKCIIEPUMEHTHI, WLTIOCTPUPYIOIINE IPHU3HAKU
MPOTEKAHUS pPEaKIUii MOHHOrO OOMEHA; KaueCTBEHHBIC pPEaKlUd Ha
NPUCYTCTBYIONIME B BOJHBIX PACTBOPAX HOHBI: XJOPHI-, OPOMHI-,
uonua-, cymbdar-, Qocdar-, kapOboHAT-, CHIUKAT-aHHOHBI,
THJIPOKCH/I-MOHBI, KATUOHBl AMMOHUS, MarHusl, KaJIbII¥s, aJTFOMIHHSI,
xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmenue:

14.1

NpEACTaBIATL PE3YJIbTATBl SKCIICPUMCHTA B (bopMe BBIBO/IOB,
J0Ka3aTcJIbCTB, Fpa(i)I/IKOB n Ta6J'H/III U BBIABJIATH OMIIMPUYCCKUC
3aKOHOMCEPHOCTHU

14.2

YCTaHaBJIIMBATDb CBA3U MCKAY PCAJIbLHO Ha6JHOZ[aeMLIMI/I XUMHUYCCKUMH
SABJICHUAMH U IMPOLECCaAaMH, NPOUCXOAAINIUMA B MaKpO- 1 MUKPOMUPE,
0OBACHATH IIPUYHNHBI MHOI‘OO6pa3I/I$I BCIICCTB



IHNEPEYEHD 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 2K3AMEHE 110 XUMHNHU

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

1
1.1

1.2

[TepBoHavyaibHbIE XUMUYECKUE MTOHSATHUS
Uuctsie BemecTBa U cMecu. CriocoObl pa3ziesieHus cMecei

ATOoMBI U MOJICKYJIBI. Xumudeckue daeMEHTHl. CHMBOIBI  XUMHYECKUX
3JICMCHTOB. HpOCTI)IG " CJIOXKHBIC BEUICCTBA.

1.3

1.4

1.5

1.6

Xumuaeckas (bopMyna. BajneHTHOCTh aTOMOB XMMHYECKHX 3JIeMeHTOB. CTeneHb
OKHCJICHHUA

3aKOH TIOCTOSHCTBA COCTaBa BCIICCTB. OTtHocUTeIbHAsT aTOMHas Macca.
OTHOCHUTENLHASA MOJICKYJIsIpHAs Macca. MaccoBas 701 XUMHYECKOI0 3JIEMEHTa
B COCIMHCHNU

KomnyectBo BemectBa. Moab. MomsipHass mMacca. MoJspHBIE 00BbEM Tra3oB.
B3anmocCBs3b KOIMYECTBA, MACCHI M YHCIIA CTPYKTYPHBIX €AMHULL BEIIECTBA
@uU3nyYeCKue M XUMHUYECKHUE SIBJICHHS. XUMHUYECKas peakius U €€ NPU3HaAKH.
3aKOH COXpaHEHUs1 MacChl BEIIECTB. XUMUYECKUE YPABHEHUS

2.1

2.2

2.3

[lepuomuueckuii 3akoH u llepuoguueckass cUCTEMa XHMHUYECKUX JIIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB

[Iepnoanueckuii 3akoH. Ilepuonnueckas cucremMa XuMA4YeCcKuX 3emeHToB J[.H.
Menneneesa. Ilepuoast u rpymnmnbl. OU3HYECKUN CMBICI MOPSALKOBOIO HOMEDA,
HOMEPOB IIEpHOa U IPYIIIbI AJIEMEHTA

Crpoenue aromoB. CoctaB aTOMHBIX siaep. M3otombl. DnexTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aTOMOB MepBbIX 20 XUMHUYECKHUX 3JIEMEHTOB
ITepuonnueckont cucremsl [JI.1. Menneneena

BaKOHOMepHOCTI/I B M3MCHEHHU CBOMCTB XMMHYCCKHUX DJIEMCHTOB MEPBLIX TpéX
NnepruoaoB, Kalivid, KaJIbIUA (paL[I/cha ATOMOB, 3JICKTPOOTPULATCIIBHOCTH,
MCTAINIMYCCKUX W  HEMCTAIIMYCCKUX CBOI\/'ICTB) n HX COGI[I/IHGHI/II\/'I B
COOTBCTCTBHH C IIOJOXCHHEM OJICMCHTOB B Hepnonnqecxoﬁ CHUCTCEME H
CTPOCHUCM UX aTOMOB

Crpoenue BelecTna

3.1

XyUMHU4YECKas CBS3b. KoBanenThas (HOHHpHaH )51 HCHOJ'IHpHa}I) CBA3b.
SHeKTpOOTpI/IHaTeHBHOCTI) XHUMHUYCCKUX 3JICMCHTOB. Honnas CBA3b.
Mertamiudeckas CBI3b

3.2

Tumsr KPpUCTATINIMICCKUX peH_IéTOK (aTOMHaH, HMOHHAas, MCTaJ'IJII/ILICCKaSI),
3aBHCUMOCTE CBOMCTB BCIIECTBA OT THIIA KpHCTaJIHI/ILIeCKOﬁ peHIéTKI/I n BUJIA
XUMHYECKOM CBSA3U

4.1

Baxueiiiine MPEACTAaBUTCIIN HCOPraHUYCCKUX BCIICCTB. Hemeramnmel u ux
COCOAMHECHUS. Mertamisl 1 uxX COCAUMHECHU A

Knaccudukanmuss 1 HOMEHKIATypa HEOPTraHWYECKHX COCAMHEHHWI: OKCHJIOB
(comeobpasyrorue: OCHOBHBIE, KHCIIOTHEIE, am(pOoTepHBIC) u
HECO0JICOOpa3yroIie; OCHOBaHWH (IMIENOYM W HEPACTBOPHUMBIC OCHOBAHHS);
KUCTIOT  (KHCIIOpOACOAepkAIre ¢ OECKUCIOPOJHBIE, OJHOOCHOBHBIC W
MHOTOOCHOBHBIC); COJICH (CPEIHUX M KUCIBIX)

4.2

dusugeckue U XHUMHYECCKUC CBOMCTBA MMPOCTBIX BCIICCTB-HEMCTAJIJIOB:
BOJIOPO/IA, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusznyeckue W XHMHUYECKHE CBOMCTBA IIPOCThIX BCHICCTB-MCTAJIOB: JIMTHA,




4.4

HATpHs, Kalus, MarHUS M KaJbLHs, AIIOMHHMS, Kejle3d. DJIEKTPOXUMUYCCKUN
P HAIPSDKEHUM METAJIIOB

du3nyecKkue U XMMUYECKHE CBOWCTBA BOJOPOJIHBIX COCIMHEHHM HEMETAJIOB:
XJIOPOBOAOPOJA, CEPOBOJOPOJIA, AMMHAKA

4.5

®dusnyeckue ¥ XUMHYECKHE CBOMCTBAa OKCHIOB HemeramioB: cepol (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(Il, IV), kpemuaus(IV). ITonyuenue
OKCHIOB HEMETAILIOB

4.6

4.7

4.8

4.9
4.10

Xumudeckue cBoiicTBa okcunoB: MetawioB [A-IIIA rpymm, nmuka, menu(Il) u
xenesa(ll, ). [Tonyyenue okCuI0B METAILIIOB

XVWMHUYECKUE CBOWCTBA OCHOBaHWH M aM(pOTEPHBIX THAPOKCUAOB (Ha TpHUMEpe
THAPOKCUIOB  aIOMUHUS, JKene3a, UuHKa). [lomyuyeHume ocHOBaHUN U
aM(OTEPHBIX TUAPOKCH]IOB

OO0mue XMMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOAOPOIHOW, CEPOBOIOPOIHOM,
CEPHHUCTOM, CEepHOU, a30THOU, (HochOpHOU, KpeMHUEBOH, yronpHOU. OcoObie
XUMUYECKHE CBOWCTBA KOHUEHTPUPOBAHHOW CEPHOM M a30THOM KHUCIOT.
[Tonyuyenue kucior

OO61mue xuMuyecKue cBoicTBa cpenHux coieil. [lonydenue coneit

[lonyuenue, cobupaHue, paclio3HaBaHHWE BOAOPOAA, KHCIOpPOJAa, aMMHaKa,
YIJIEKUCIIOTO Ta3a B 1abopaTopuu

4.11
4.12

HonyquI/Ie aMMHuakKa, cepHoﬁ M a30THOH KHUCIIOT B IMPOMBIIIJIICHHOCTH. O6IHI/IG
CIIOCOOBI IMOJIYYCHHUA MCTAJIJIOB

I'enermueckas cBsI3b MCXKAY KilaCCaMH HCOPraHUYCCKUX COC]II/IHGHI/Iﬁ
XHUMHYECKHE pcaKknuuu

5.1

Knaccugukaius XuMHUECKUX peakLui M0 pa3iMyHbIM MPU3HAKAM: 110 YUCITYy U
COCTaBYy Y4YacTBYIOLIUMX B pEaKLMU BEIIECTB, MO TemioBoMy 3((deKTy, o
U3MEHEHUIO CTEIIEHEH OKHUCICHUS XUMUYECKHUX JIEMEHTOB

5.2

53

54

TennoBoil 3¢ ekt XMMUUYECKON peakIuy, TEPMOXUMUYECKHE YpaBHEHUS. DK30-
U DHJI0TEpMUYECKHE peaklunu. TepMoXuMuiyeckie ypaBHEHHUs

OKHUCIUTETEHOBOCCTAHOBUTEIbHBIE peakiui. OKUCIUTENM U BOCCTAHOBUTEIH.
[Ipouiecchl  OKMCIEHHWSI M BOCCTAHOBJICHHA.  ODIEKTPOHHBIM  OajaHc
OKHCJIMTEITbHOBOCCTAHOBUTEILHON PEAKIUN

Teopust NIEKTPONTUTHYECKON qucconrani. KaTuoHbl, aHMOHBI. DJIEKTPOJIUTHI 1
HEeANIeKTPoNIuThL. CUIbHBIE U cllabble 2NeKTPOIuThl. CTeneHb AUCCOIHAIN

5.5

Peaknun moHHoro obomeHa. YcnoBHsI NMPOTEKaHUs peakluidi HOHHOTO OoOMeHa,
TIOJTHBIE M COKPAIIEHHBIC NOHHBIE YPABHEHUS PEAKIUI

XUMHS U OKpY’Karollas cpenia

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKM3HU YelOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XMMHUYECKUX peakuuid B JiabopaTopuu U OBITY.
IIepBas moMoibs Ip¥ XUMHUYECKUX 0KOTaX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHUE OKpYyXKarolmled cpeapl  (KHCIOTHBIE — JIOXKIIH,
3arpsi3HEHUE TOYBBI, BO3/yXa M BOJOEMOB), CIOCOOBI €ro MPeA0TBpAICHUS
[IpenenbHas pomyctumas konueHTpauus BemiecTB (IIAK). Ponp xumun B
PEIICHUH DKOJOTHYECKUX TpoOsieM. VYCWIeHHEe MapHUKOBOTO dddeKTa,
pa3pylieHre 030HOBOIO CIIOs

6.3

[Ipumenenue cepsl, a3ora, pocdopa, yriepoaa, KpeMHUSI U UX COCAUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelbCKOM xo3siicTBe. Ilpumenenue
METAJUIOB M CIUIaBOB (CTallb, YYTyH, NIIOPAJIOMUHUM, OpoH3a) B OBITY U




HNPOMBIIIUICHHOCTH WX coeanHeHni. [ToHsTHe 0 KOppo3un MeTayuioB, OCHOBHBIC
CIOCOOBI 3aLIUTHI UX OT KOPPO3UU

[IpupogHble UCTOYHUKH YTIIIEBOAOPOAOB (Yroib, MNPUPOIHBIA Ta3, HE(DTH),

6.4 MIPOJIYKTHI MX IepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIJIEHHOCTH
[lepBoHavanbHble TOHSATHA OO0 OpPraHMYECKUX BEIECTBAX KaK O COEIUHEHHSX

6.5 yriiepoja (MeTaH, 3TaH, STWIEH, alleTUICH, STAaHOJI, TIMIEPHUH, YKCYCHAs! KUCIIOTA).
[TousiTie 0 OMONOrMYECKU BaXKHBIX BELIECTBAX: KUpaX, OeJKax, yriieBojJax — U UxX
POJIU B KU3HH YETIOBEKA

7 Pacuérnr:

7.1 1o popmyrnaMm XUMUIECKIX COCTMHEHUI

7.2 Macchl (MaccoBOi) TOJIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE

7.3 M0 XUMUYECKUM YPaBHEHUSIM



YUYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA
e Xumus. 8 kiacc : ydeb. mmsa oOmreodpazosar. opranuzamuii / O.C.
INabpuensn, U.I'. Octpoymos, C.A. CnaakoB. — 2-¢ uzganue — M. :
[Tpoceenienune, 2020.
e Xumus. 9 kmacc : yuel. misa obGmieobpazosar. pranmsanuii / O.C.
INabpuensa, U.I'. Octpoymon, C.A. CmamkoB. — 3-¢ m3m. — M. :
IIpocsemenue, 2021.
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