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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMMa mo XMMHH Ha YpOBHE OCHOBHOTO 00IIEro oOpa3oBaHUs COCTaBJieHAa HAa OCHOBE
TpeOOBaHMII K pe3ysbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTebHOW MPOrpaMMbl OCHOBHOTO OOIIETO
oOpazoBanusi, npeactaBieHHbix B ®I'OC OO0, a Ttakke Ha OCHOBe (enepanpHOi paboueit
HOpOrpaMMbl BOCTIUTAHUS M C YY4ETOM KOHLENIWHU TPEToAaBaHusl yueOHOro mpeamera «XuMHUsS» B
o0pasoBaTeNbHBIX opranu3anusax Poccuiickoit deneparun.

[IporpamMa no xuMuu [Ja€r NpeAcCTaBIEHHE O IensaX, obweil crpateruu oO0ydeHus,
BOCIIUTAHMS W PAa3BUTUS OOYyYArOIIMXCA CPEACTBAaMU y4eOHOro MpeaMeTa, YCTaHaBIMBAET
00s13aTeNIbHOE TPEIMETHOE COJepKaHUe, IpelyCMaTpUBaeT pacHpeiesieHue ero o KiaccaM Hu
CTPYKTYpUpPOBaHHUE IO paszeiaM M TeMaM MPOrpaMMbl [0 XUMUH, ONPEAEISET KOJIUYECTBEHHbBIE U
Ka4eCTBEHHbIC XAPAKTEPUCTUKU COJEP’KaHMS, PEKOMEHIYEMYIO I10CJIEeI0BaTEeIbHOCTh H3Y4YECHUs
XUMHH C Y46TOM MEXKIIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH Y4eOHOTro Ipolecca,
BO3PACTHBIX OCOOEHHOCTEW OOYYaromUXCs, ONpeAessieT BO3MOXHOCTH MpeAMeTa Ul peaau3aluu
TpeOOBaHUIl K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00pa30BaTeNIbHOW IporpaMMbl Ha YpPOBHE
OCHOBHOTO 00111er0 00pa30BaHus, a TaKke TpeOOBaHUH K pe3ysbTaTaM OOy4YeHUs] XMMUHU Ha YPOBHE
Heneil M3ydeHWs NpeAMeTa M OCHOBHBIX BHJOB y4eOHO-TIO3HABaTEJILHOW  J1EATENbHOCTH
00y4aroIerocs o OCBOSHUIO y4eOHOTO COJepKaHUS.

3HaHNEe XUMHH CIY)XKUT OCHOBOH st (DOPMHUPOBAHUS MHUPOBO33PEHUs] 00YYAIOMIErocs, ero
MPEJICTABICHUA O MaTepUaJbHOM EJMHCTBE MUpPA, BAXKHYIO POJIb UTPAlOT (HOpMUpYEMbIEe XUMHEH
NpPEACTaBICHUS O B3aWMOIIPEBPAILEHUSIX PHEPTUM U 00 DBOJIONMHU BEIIECTB B MPHPOJIEL, O IYTSIX
pemieHuss  ro0ajmbHBIX — MpoOJeM  YCTOWYMBOIO  pa3BUTUSL  YEJIOBEYECTBA —  CBHIPHEBOM,
9HEPreTUYECKOM, MUIIEBON M HKOJIOTHUECKON 6€30MacHOCTH, TPOOJIEM 31paBOOXPAHEHHUS.

N3yuenue xumuu:

CIOCOOCTBYET peayin3allii BO3MOXKHOCTEH JJIsi caMOpa3BUTUS U (OPMHPOBAHUS KYJIBTYPbI
JUYHOCTH, e€ 001Iel U PYHKIIMOHAILHOW IPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMHPOBAHHE MBIIUICHHS ¥ TBOPYECKHX CIIOCOOHOCTEH OOydarommxcs,
HaBBIKOB UX CAMOCTOSITEIbHOMN y4eOHON e TeIbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIEA0BATEIBCKUX
YMEHUH, HEOOXOIMMBIX KaK B ITOBCEHEBHOM KHM3HHU, TaK U B MPO(HECCHOHATBHOMN IS TEIbHOCTH;

3HAKOMHT CO CHEeNM(UKON HAYYHOTO MBIIIJICHHUS, 3aKIa/(bIBA€T OCHOBBI 1I€JIOCTHOTO B3I
Ha E€IWHCTBO TMPHUPOABI W 4YEJIOBEKa, SBISETCS OTBETCTBEHHBIM JTamoM B (OPMUPOBAHUH
€CTECTBEHHO-HAYYHOI IrPaMOTHOCTH O0yYarOIINXCS;

CrocoOCTByeT (pOPMUPOBAHHIO IEHHOCTHOTO OTHOIICHUS K €CTECTBEHHO-HAYYHBIM 3HAHUSIM,
K IIPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIaJl B 9KOJOTHYECKOE 00pa30BaHKEe 00yUYarOLINXCS.

JlanHple HampaBieHHs B OOYYEHHM XHMHH OO0ECHEUMBAIOTCS CHENU(UKON Ccoaepx aHus
y4eOHOro mpenMeTa, KOTOPBIM SIBISIETCS MENarornyeckd aJanTHPOBAaHHBIM OTpaXeHHEM 0a30BOM
HayKH XUMHUH Ha ONpeAeNEHHOM dTarne e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEro OOpa3oBaHMsS OPHUEHTHPOBAH HAa OCBOCHHE
00y4aroIUMHUCS CUCTEMbl TEepPBOHAYAJIbHBIX MOHATHUI XHWMHUH, OCHOB HEOPIaHWYECKOW XUMHUH H
HEKOTOPBIX OTAEIbHBIX 3HAUUMBbIX OHATUN OPraHUYECKON XUMHUH.

CrpykTypa colepXaHHs HpPOTPaMMBbl MO0 XUMHH CHOPMHPOBAHA HAa OCHOBE CHCTEMHOIO
nonxoga k e€ wusydenuto. CopaepikaHue CKIAIBIBAETCS W3 CHCTEMbl MOHATUH O XHMHUYECKOM
3JIEMEHTE M BEIIECTBE M CHCTEMBI MOHATHH O XUMUYECKOi peakunu. O0e 3TH CHCTEMBI CTPYKTYPHO
OpPraHM30BaHbl MO MPUHIMITY IOCJIEJOBATEILHOIO PA3BUTHUSA 3HAHUM HA OCHOBE TEOPETHUECKUX
MPEJICTaBICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOT'O YYEHHUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuonnyeckoro 3axona JI. . MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUWU;

— YUYEHHsI O CTPOCHHUHU aTOMa U XUMUYECKOM CBS3H;



— TpeCTaBIeHUH 00 SIEKTPOTUTHYECKON INCCOIUAIINY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAaHUS PacCMATPUBAIOTCS HA OCHOBE HSMIIMPUYECKH IOJYYEHHBIX U
OCMBICJICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCJIEIOBATEILHO OT OJHOTO YPOBHS K JIPYrOMY, BBITIOJHSASA
¢GyHKIUN OOBSCHEHHS M NPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS M BO3MOXKHOCTEH MPaKTHYECKOTO
MPUMEHEHUS 1 MOJIYyYeHHUS U3y4aeMbIX BEIIECTB.

OcBoeHHe MpOrpaMMbl MO XUMHUHU CHOCOOCTBYET (OPMHUPOBAHUIO MPEICTABICHUS O
XAMHYECKOW COCTABJAIONICH HAaydyHON KapTUHBI MHpAa B JIOTUKE €€ CUCTEMHOW HPUPOIBI,
LIEHHOCTHOTO OTHOIICHHS K HAyYHOMY 3HAHMIO M METOJaM MO3HaHMs B Hayke. V3ydeHue Xxumuu
NPOHMCXOINT C MPUBJICUCHHEM 3HAHUI M3 paHee M3YYEHHBIX y4eOHBIX MpeaMeToB: «OKpyKaromun
Mup», «buonorus. 5-7 knacce» u «dusmka. 7 Kiaacey.

[Ipu m3ydyeHHHn XMMHUU TPOUCXOAMUT (HOPMUPOBAHME 3HAHUI OCHOB XMMHUYECKOW HAyKH Kak
00JacTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKON JESITENbHOCTU YEJIOBEKa U KaK OJHOrO M3
KOMIIOHEHTOB MUPOBOI KyJIbTYpHI. 3a7a4a y4eOHOTO peaMeTa COCTOUT B (POPMHUPOBAHUN CHCTEMBI
XUMHUYECKHX 3HAHUM — BaXHEWIMX (DaKTOB, MOHSATHH, 3aKOHOB M TEOPETUYECKHUX MOJIOKECHUH,
JOCTYIHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, SA3bIKa HAyKH, B MPHOOIICHNH K HAYYHBIM
METOJIaM TO3HAHUS MPU U3YYCHUU BEIIECTB M XMMHUYECKHUX peakuuil, B GOPMUPOBAHUU U PA3BUTHH
MO3HABAaTEIIbHBIX YMEHWH HM WX NPUMEHEHHH B Yy4eOHO-TIO3HABAaTENbHOW H  y4eOHO-
HCCIIEIOBATENbCKOM AEATEIbHOCTH, OCBOCHUM INpaBHJ 0€3011aCHOr0 OOpaIlleHUsl C BEIIEeCTBAMU B
MIOBCEIHEBHOM KU3HU.

[lpy w3ydeHMM XUMHHM Ha YpPOBHE OCHOBHOTO oO0ImIero oOpa3oBaHUs BaKHOE 3HAYCHUE
npruoOpesy Takue LelH, Kak:

— (opMHpOBaHHE HWHTEUICKTYalbHO Pa3BUTON JMYHOCTH, TOTOBOM K CamMo0Opa30BaHHMIO,
COTPYJTHUYECTBY, CAaMOCTOSITEILHOMY NPHUHITHIO PEIICHUH, CIIOCOOHOW alanTHpOBATHCS K OBICTPO
MEHSIOLTUMCSI YCIIOBUSIM JKH3HH;

— HampaBJE€HHOCTh OOyuYeHUs Ha CHCTEMaTHYeCKoe MpHUOOIIEeHHEe O0yJarommxcs K
CaMOCTOSITENILHOM MO3HABATEIILHOW NEATEILHOCTH, HAYYHBIM METOJaM TO3HaHUs, (OPMUPYIOIINM
MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUMU;

— oOecrieueHne YCIIOBHH, CIIOCOOCTBYIOUIMX TPHOOPETEHUIO OOy4YaloIIMMUCS OIbITa
pa3HOOOpa3HON JESTeNbHOCTH, TO3HAHMA M CAMOIMO3HAHMS, KIIFOYEBBIX HABBIKOB (KITFOYEBBIX
KOMIIETEHIIU ), UMEIOILIUX YHUBEPCATbHOE 3HAUECHUE JJISl PA3JINYHBIX BUJIOB JI€ATEIbHOCTH;

— ¢opmupoBanue o0meld (QYHKIMOHAIBHON W €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM
quclie YMEHUN OOBSCHATh U OLICHUBATh SIBICHUS OKPYXKAIOIIET0 MUpPA, UCIIOJb3YSl 3HAHUS U OIIBIT,
MOJTyYEHHbIE NPU U3YYEHUU XUMUH, IPUMEHATh UX MPH PEIICHUH NpoOJeM B OBCETHEBHOM JKU3HU
U TPYJIOBOM JESITELHOCTH;

— (opMupoBaHUE y OOYyYarOUIMXCS T'yMaHUCTHMYECKHUX OTHOILUEHWH, MOHUMAaHUSA LIEHHOCTU
XUMHYECKUX 3HAHWHA I BBHIPAOOTKH SKOJOTHYECKH IIeTIeCOO0pa3HOTO TOBENCHUS B OBITY U
TPYAOBOH JI€ATEIBHOCTH B LIETSX COXPAHEHHUSI CBOETO 3/10POBbS U OKPY’KAIOILIEH MPUPOAHON Cpebl;

— pa3BUTHE MOTHUBALIMU K OOYYEHUIO, CIOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHUIO Ha
OCHOBE YCBOCHHMS OOIIEYETIOBEYECKHX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY Mpoduis u
HaNpPaBJICHHOCTH JajbHEUIIEro 00y4eHUs.

OO0mee 9mco 4YacoB, OTBEACHHBIX [UIsI M3Y4YEHHs] XMMHUH Ha YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanwusi, coctaBisier 136 wacoB: B 8 kimacce — 68 gacoB (2 yaca B Henmeno), B 9 kimacce — 68
yacoB (2 yaca B HEZEIO).



COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHauya/ibHbIe XMMHYECKHE TOHATHUSA

IIpenmer xumuu. Posib XMMUM B KU3HM 4YeJIOBEKa. XUMHS B CUCTEME Hayk. Tena u
BenlecTBa. dusnueckue CBOWCTBAa BELIECTB. ArperatHoe cocrossHue BeuiecTB. [lonsTue o
METOJ[aX MMO3HaHUs B XUMUU. YucThIe BemnecTBa U cMecu. CiocoObl pa3ieieHust CMecei.

ATOMBI ¥ MOJEKYIbl. XUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMHUYECKHX 3JIEMEHTOB.
IIpocTble u cioXkHbIE BelecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckass Qpopmyrna. BaneHTHOCTP aTOMOB XHMMHUYECKHUX DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemlecTB. OTHOCUTENbHAsA aTOMHas Macca. OTHOCHUTENIbHASI MOJIEKYJIsSipHast
Macca. MaccoBasi 10J11 XUMUYECKOIO 3JIEMEHTA B COCIUHEHUH.

KonuuectBo BemecrBa. Monb. MoisipHas macca. B3auMocCBsi3b KOJIMUECTBA, MAacchl U
YHCIIa CTPYKTYPHBIX €IHHHUII BenlecTBa. Pacu€rel mo hopMynaM XMMHUYECKHX COCTUHCHHUM.

Ousnueckue M XMMHUUYECKHE SIBJICHHUS. XUMHUYECKass peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACChl BEIIECTB. XUMUUeckue ypaBHeHUs. Kiaccudukanus XUMHYECKUX peakiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCYJ0M, MpaBWiIaMu paboThl B jJaboparopuu W mpuéMaMu
oOpaiieHusi ¢ 1abOpaTOpHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMCTB
00pa3110B HEOPraHUYECKUX BEIIECTB, HaOM0ieHne pu3nuecKuX (IJIaBIeHHE BOCKA, TassHUE JIbJIa,
pacTupaHue caxapa B CTYIIKE, KATICHHE W KOHJCHCAIIHMS BOJBI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKAIMBAaHNE METHOM MPOBOJIOKH, B3aUMOJICHCTBIE Meja ¢ KUCJIOTOM) SBJICHHH, HaOII0IeH e
W ONHCAaHWE TPHU3HAKOB TMPOTEKAHHWS XUMHUYECKHX peakuuid (pasnokeHue caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPHIOM Oapusi, paszioxkeHue rugapokcuaa meau (1) mpu
HarpeBaHWM, B3auMOJCHCTBUE Keie3a ¢ pactBopoM conu Menu (ll), usydenwe crocoOoB
paszieneHus CMeceil: C TIOMOIIBI0 MarHuTa, (PUIbTPOBAaHUE, BHITIAPUBAHUE, TUCTUIUIAIINS,
xpomaTtorpadusi, TpOBENEHHWE OUYUCTKA TOBAPEHHON COJM, HAONIOJCHHEe W ONHCAHUE
pEe3yNbTaTOB MPOBEIAEHUS OMNbITA, WLIIOCTPUPYIOMIETO 3aKOH COXPAHEHUs MAacCChl, CO3JaHuE
MoIesIeld MOJIEKYIT (ITapOCTEPIKHEBBIX ).

Ba:xHeiinue npeacraBuTe/ i HEOPraHNYeCKUX BellecTB

Bo3ayx — cmech razos. CocrtaB Bo3ayxa. Kucinopoa — 3J€MEHT U IPOCTOE BEIIECTBO.
Haxoxaenne kucnopona B npupoje, Gu3nuecKkue U XUMHUUECKHUEe CBOWCTBA (peakiud TOPEHHUS).
Oxkcuapl. Ilpumenenue xucmopona. CrocoObl MOMydeHUS] KHCIOpPOAa B JabOpaTopuul U
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B mpupoae. O30H — almoTpornHas MOIu(HUKAIAs
KHCIIOPO/JIa.

TermoBoit A(PekT XUMHUYECKOW peaKIuH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCHUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bomopon — »snemeHT M mpocroe BemiecTBO. HaxokaeHue Bogopojga B MPUPOJE,
buznyecKre 1 XUMUIECKIE CBOMCTBA, MPUMEHEHHE, CITOCOOBI oydeHus. KucinoTer u comnu.

MoutsipHbIii 00bEM Ta30B. Pacy€Thl M0 XMMHUYECKUM ypaBHEHHSIM.

®dusznyeckue cBoMcTBa BOAbL. Boja kak pactBoputTenb. PactBopbsl. HackimeHHeie u
HEHACBIIICHHbIE pacTBOpbl. PacTBopuMOCTh BelecTB B Boje. MaccoBasi [0Sl BellecTBa B
pacTtBope. XuMn4eckue cBoicTBa Bojabl. OcHOBaHUA. Poib pacTBOpOB B MpUPOJE U B KU3HU



yenoBeka. KpyroBopoT Bojabl B mpupoje. 3arps3HeHUE NPUPOIHbIX BoA. OxpaHa M OYMCTKA
MPUPOIHBIX BOJI.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
coJieoOpa3yroIue (OCHOBHBIE, KUCIOTHBIC, aM(OTEpHBIC) U HecosieoOpasyromue. HomenknaTypa
OKCHJI0B. DU3NUECKHEe U XUMUYECKHUE CBOKCTBA OKCUAOB. [lonyueHne okcuios.

OcHoBanmsi. Knaccudukarnuss OCHOBaHMIA: MIENOYM H HEPACTBOPUMEBIC OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHWU. [lomyueHne
OCHOBaHUH.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckre U XUMHUECKUE
cBoiicTBa kucaot. P akruBHoctu metauioB H. H. bekerosa. Ilonyuenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxumMudeckue cpoiictBa coieil. [lomyuenune
COJICH.

['eneTnyeckas CBA3b MEXKYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKCnepumMenm:

KaueCTBEHHOE OIpeZIeNIEHUE COJEpKaHUs KUCIOpOoJa B BO3AYXE, [IOJIy4eHHUE, COOMpaHue,
pacro3HaBaHWEe M HM3yYEHUE CBOWMCTB KHUCIOPOJa, HAONIOJACHHE B3aUMOJICHCTBHUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUSI BOSHUKHOBEHHS W MpEKpalleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpasiamMu OKCHUJIOB M OIKMCAHHE WX CBOMCTB, IOJy4YeHHE, COOMpaHHUe, pacliO3HaBaHUE U
U3ydeHHe CBOWCTB BOaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYKHO HCIIOJIb30BAHHME BHIEOMATEPHAIIOB), HAOIIOJACHHE 00pa3lloB BEUIECTB KOJIUYECTBOM
1 Monb, uccaenoBaHue OCOOCHHOCTEH pPacTBOPEHHUS BEUIECTB C Pa3IUYHON PACTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OINPEACIEHHOM MacCOBOM JOJEH pacTBOPEHHOIO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C MeETaJUIaMH (HAaTpUEeM U KajbllieM) (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), HCCIEAOBaHNE OOpPa3I[0OB HEOPTaHMUYECKUX BEIIECTB PA3TUYHBIX KJIACCOB,
HaOIIO/IeHUE W3MEHEHUS OKPAacKM WHAMKATOPOB B pPAcTBOpax KHCIOT M MIeNoued, H3ydeHHe
B3auMojieicTBusi okcuga meau (ll) ¢ pacTBOpoM cepHOM KHCIOTHI, KHUCJIOT C METaJUIaMU,
peaKuuii HEUTpalIu3alnu, MOJIYYEHUE HEpPACTBOPHUMBIX OCHOBAHUM, BBITECHEHUE OIHOTO
MeTajula IpyruM U3 pacTBOpa COJIH, PEIICHUE SKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BaxHenmme
KJIACChl HEOPTaHUYECKUX COECTUHEHUI.

Iepuoauveckuii 3axkoH u Ilepuoanyeckasi cucrema xummu4yeckux jiemeHtos /[, U.
MenpaeneeBa. CtpoeHne aToM0OB. XMMUYECKas CBSA3b. OKUCIUTEILHO-BOCCTAHOBUTEJIbHbIE
peakuumn

[lepBrle TOMBITKA KIACCU(PUKANNUKM XUMHUECKUX OJleMeHToB. [loHsATHE O Trpymmax
CXOJTHBIX 3JIEMEHTOB (IIEJIOYHBIC U IIEIOYHO3EMETBHBIE METAIIIBI, TAJOTEHBI, HHEPTHBIE Tas3bl).
DNeMEeHTBI, KOTOpble 00pa3yloT aM(OTepHbIE OKCUIBI U THIPOKCHIBI.

Ilepuonnueckuii 3akoH. llepuoamyeckas cucremMa xumuueckux osnemeHtos . H.
MengeneeBa. KopoTkomepuonnas u anmuHHonepuogHas ¢opmel [leprogudeckoil CHUCTEMBI
xumuueckux snemeHToB JI. M. MenneneeBa. Ilepuonst u rpynmbl. DU3HYECKHd CMBICT
MOPSIIKOBOTO HOMEpa, HOMEPOB MEPUOA U TPYIIIIbI SJIEMEHTA.

Crpoenue aromoB. CoctraB aroMHbIX snuep. HM3otombl. Onektponsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB MEpBBIX 20 XUMUYECKHX d1eMeHTOB [leproaudeckoil CHCTeMbI
. W. MenneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa IO €ro IMOJOXXEHUIO B
ITepuoanueckoii cucreme J[. 1. Menaeneena.

3aKOHOMEPHOCTH U3MEHEHHUS paguyca aTOMOB XUMHUYECKUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.



3nauenue Ileprnoanueckoro 3akoHa u [leproauyeckoil CUCTEMbl XUMHUYECKUX AJIEMEHTOB
JUIs pa3BUTHS HayKU U npakTuku. J[. . Mennenees — y4€HbIl U IpaykJaHUH.

XuMuyeckas CBSI3b. KoBanenrnas (monsipHas u HENoJIsIpHast) CBS3b.
DIEKTPOOTPULIATEIIBHOCTh XUMUYECKUX IEMEHTOB. FlOHHAas1 CBS3b.

Crenenp  okucienuss.  OKHMCIUTEIBHO-BOCCTAHOBUTENbHbIE — peakuuu. IIponeccsr
OKHCJIEHHS U BOCCTaHOBJIEHUs. OKHCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3ydeHre oO0pa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aMMOJAEHCTBHE THAPOKCHJIA
LIMHKA C PacTBOPaMHU KHCJIOT U ILEIO0YEH, IPOBEIEHUE OIBITOB, WIIOCTPUPYIOIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUI (TOPEHHUE, PEAKIIUH PA3JI0KEHUS, COETUHEHMUS).

Mesxicnpeomemmuuie ceasu

Peanuszanus MEXIpPEAMETHBIX CBA3CH IPU U3yYEHUU XMMHUU B 8 KJIACCE OCYILECTBISAETCS
yepe3 HCMOJb30BAHME KaK OOIIMX €CTeCTBEHHO-HAyYHBbIX IOHATHM, Tak M IOHATHH,
ABJIIOIIUXCSI CHCTEMHBIMHU U1l OT/AIETIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmme ecTecTBEHHO-HAYYHbIC IOHATHSA: HAY4HbIM (akT, THUHOTE3a, TEOpHs, 3aKOH,
aHanu3,  CHHTe3,  Kiaccu(ukauus,  MEpUOAUYHOCTb,  HAONIOJEHHE,  SKCIEPUMEHT,
MOJIEJIMPOBAaHUE, U3MEPEHUE, MOJECIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, HIPOTOH, HEUTPOH, HWOH, HYKJIHWJA, HW30TOIIbI,
PaAMOAaKTUBHOCTb, MOJIEKYJa, B3JEKTPUYECKUN 3apsll, BELIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSIHUE BEULIECTBA, a3, (PU3MYECKHE BEJIWYMHBI, €IUHUIIBI U3MEPEHUs, KOCMOC, IUIaHETHI,
3BE361, ComHIIE.

buonorus: porocunres, npixanue, 6uocdepa.

['eorpadus: atmocdepa, ruapochepa, MHHEpANbl, TOPHBIE TIOPOJbI, IOJE3HbBIE
HCKOIIa€MBbI€, TOIUIMBO, BOIHBIE PECYPCHI.

9 KUIACC

BemecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmonmueckas cucremMa XuMHUYeCKHX »diemMeHToB J[. .
MenneneeBa. CrpoeHne aroMoB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOMCTB XUMHYECKHX
DIIEMEHTOB NEPBBIX TPEX IEPUOMAOB, Kalus, KalblUs U UX COEAWHEHHH B COOTBETCTBHM C
MOJIO’KEHHEM 3JieMeHTOB B [leproaudeckoii cucteMe U CTpOEHUEM UX aTOMOB.

Crpoenue BemecTBa: BHABI XUMUYECKOM CBA3M. THNBI KPHUCTAUIMYECKUX PEHIETOK,
3aBUCHUMOCTb CBOMCTB BELIECTBA OT THUINA KPUCTAUIMYECKOM PEIIETKM M BHJA XUMHUYECKOU
CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTaHWYECKHX BEIIECTB. XHMHYECKHE CBOWCTBA
BEIIECTB, OTHOCSIIUXCS K pa3jIMYHBIM KjaccaM HEOPraHWYECKUX COEIUHEHHH, TeHeThdecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccugukarus XUMUYECKUX peakluil M0 pa3uuHbIM MpH3HAKaM (IO YUCIY U COCTaBYy
YYaCTBYIOUIMX B pEaKIUU BEIIECTB, MO TEIIOBOMY 3(h@exTy, Mo HU3MEHEHHMIO CTeleHen
OKHUCJICHUS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacCTHIO KaTauu3aropa). JK30- U
OHIOTEPMUYECKUE PEAKIIMH, TEPMOXUMHUUYECKHUE YPABHEHUS.

[TonsiTue 0 cxopoctu XuMHUUeckoil peakiuu. [Tonstue 06 0OpaTUMBIX M HEOOPATUMBIX
XUMHUUYECKHX peakuusax. [IoHATHE O TOMOrEHHBIX M TETEpPOreHHbIX peakuusx. I[lonsatue o
karanuse. llomarme o XxumuueckoM paBHOBecuH. DakTOphl, BIHAOIIKME HA CKOPOCTh
XUMHUYECKON pEeaKIUH U MOJI0KEHNE XUMUYECKOTO PAaBHOBECHSL.



OKHCTUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIMM, SJCKTPOHHBIM OalaHC OKUCIUTEIHHO-
BOCCTAaHOBUTENIBbHON peakuuu. CocTaBlieHUE YpaBHEHUH OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii ¢ UCIOJIb30BaHUEM METO/1a JIEKTPOHHOTO OanaHca.

Teopust 3MEKTPOIUTHUECKON IUCCOLMALNU. DIEKTPOIUTHL U HEIJIEKTPOIUTH. KaTHoHBI,
AQHUOHBI. MexaHH3M JAHMCCOIMAllMM BELIECTB C Pa3IMYHbBIMU BHJAMU XHUMHYECKOH CBS3U.
Crenens auccoruanyv. CHIBHBIC U CIA0BIC AIEKTPOJIUTHI.

Peakumu noHHOro oOMeHa. YCIIOBHUS NMPOTEKaHUS PEAKIMii MOHHOTO OOMEHa, MOJHBIE U
COKpall€HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBA KUCJIOT, OCHOBAHWW MU COJEH B CBETE
NpEJICTaBICHU 00 AIEKTPOIUTUYECKON aucconumaiuu. KadecTBeHHbIE peakIMy Ha HOHBI.
[TonsTHE O TUIPONIHU3E CONEN.

Xumuueckuii IKCnepumMenm:

O3HAKOMJICHHE C MOJENSMU KPUCTAIIMYECKUX PEHIETOK HEOPraHMYECKUX BEIIEeCTB —
METaUIOB M HeMmeTawioB (rpadura W anmasa), CJIOXKHBIX BEIIECTB (XJIOpHAA HATpHUs),
UCCJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOM peakIuu OT BO3ACHCTBUS PA3IUYHBIX
(akTOpoOB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILECTB, IMPOLECCa AUCCOLUALUU
KHUCTIOT, IIeJo4Ye W cojeil (BO3MOXKHO HCIIOJIb30BAHME BHUIEO MATEpPUANIOB), IMPOBEICHUE
OTIBITOB, WILTIOCTPUPYIOIIUX MPHU3HAKK MPOTEKAHHs Peakiuii MOHHOTO oOMeHa (oOpa3zoBaHHE
ocajZika, BBIACICHHE Tra3a, OOpa3oBaHME BOJBI), OIBITOB, WUIIOCTPUPYIOIIUX MPHUMEPHI
OKHUCJIMUTEIbHO-BOCCTAHOBUTENBHBIX pEaKkUUil (FOpeHHEe, peakUuu pPas3IoKEeHUs, COCJAUHEHUS),
pacrno3HaBaHHE HEOPTraHMYECKUX BEIIECTB C IOMOIIBI0 KAa4eCTBEHHBIX pPEaKIUil Ha HOHBI,
pELIeHNE SKCIIEPUMEHTAIBHBIX 3a]1a4.

HemeTasibl M MX coeIUHEHUS

OOmiass xapakTepucThuka rajoreHoB. OCOOEHHOCTH CTPOEHHUsI aTOMOB, XapaKTEpHBIE
crenenn okucieHus. CTpoeHne U (U3MUECKHE CBOICTBA MPOCTHIX BEIIECTB — TaJOTCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHMepe XJjopa (B3aMMOACHCTBHE C MeTajulaMH, HeMeTaslllaMu,
mienoyamu).  XuopoBogopod. ConsiHas KWCIOTa, XHMHUYECKHE CBOWCTBA, IMOJIYYEHHUE,
npuMeHeHue. JlelficTBUe XJIopa U XJIOPOBOAOPOa Ha OPraHu3M uesnoBeka. BakHelre Xi10puabl
U UX HaXO0XJACHHUE B IPUPOJIE.

OO6mas xapaktepuctuka 31neMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne M (QU3MYEeCKHe CBONCTBA MPOCTHIX BEIIECTB —
KHCIIOpOJia M cepbl. AJUIOTPONHBIE MOIU(UKAIIMKA KUCIOPOJa U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOJOpOA, CTpoeHue, (U3NYecKHue M XUMUYecKue cBOHCTBa. OKCHIBI Cepbl Kak
MPEJICTABUTENIN KUCIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NYECKUE U XUMHYECKHE CBONCTBA
(obmue Kak MpeACTaBUTENS Kiacca KHCIOT M crHenuduueckue). XHUMHUYECKUE peakiu,
JeXallie B OCHOBE MPOMBILIUIEHHOTO croco0a MoJdy4yeHus cepHol Kuciotrel. I[Ipumenenue
cepHoit kucinoTel. Conu cepHON KUCIOTHI, KaueCTBEHHAs peakiius Ha cyibdaTr-uoH. HaxoxaeHue
ceppl M €€ COCIMHEHUH B TpUPOAE. XHUMHUECKOE 3arpsA3HEHHE OKpYKAIOWEH cpeabl
COECTMHEHUSIMU cepbl (KUCIOTHBIE O, 3arps3HEHHE BO3yXa U BOJOEMOB), CIOCOOBI €ro
MPeIOTBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHBIC CTETMCHH OKHUCICHUSA. A30T, paclpoCTpaHeHHE B Tpupojne, Qusuveckue u
XUMUYECKHe cBoiCcTBa. KpyroBopot azora B mpupojae. AMMHUak, ero pu3ndeckue u XMMHUIECKUE
CBOICTBa, noy4yeHue u npumeHeHne. Conu aMMOHMS, UX (HU3NUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHue. KauecTBeHHast peaklusi Ha MOHBI aMMOHUS. A30THas KUCIOTa, €€ MOJydeHHUe,
duznyeckue W XUMHYECKHE CBOWcTBa (0OIIMEe Kak TMpEACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckue). Mcnoab3oBaHue HUTPATOB U COJIEH aMMOHHS B KauecTBE MHUHEpPaIbHBIX



ynoOpeHui. XuMHUYECKOe 3arpsi3HEHUE OKPYXKAIOMIEH Cpebl COSTMHCHUSIMHU a30Ta (KUCIOTHBIE
JOX/IM, 3arpsi3HEHHE BO3AyXa, MOYBBI U BOAOEMOB). Docdop, ammoTponmHbie MOIUPHUKAINNA
docthopa, puznyeckue u xummuueckue cporictBa. Oxcun docdopa (V) u pochopHas kucnora,
¢du3nyeckue M XUMHMYECKHE CBOWCTBa, nosiyueHue. lcmonb3oBanue QocdaroB B KauecTBe
MHUHEPAJIbHBIX Y100pEHUH.

OO6mas xapakrepuctuka 3yeMeHTOB |VA-rpynmnbel. OcoOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIE CTENCHH OKHCICHHS. YTIEPO, aJUIOTPOIHbIE MOIU(PHUKAIINH, PACTIPOCTPAHEHHE B
npupoze, pusnueckue U XuMuueckue cBoictBa. Axcop6ouus. Kpyropopot yriepoaa B npupoze.
Oxcuapl yraepona, UX (pU3NUECKUe U XMMHUYECKHE CBOMCTBA, JIeHiCTBHE Ha JKUBbIE OPraHU3MBI,
MOJyYCHUE U TPUMEHEHHE. DKOJIOTHYECKHUE MPOOJIeMbI, CBsI3aHHbIe ¢ okcuaoMm yriepoaa (1V),
TUIOTE3a TI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3PQeKT. YTolbHAs KUCIOTa U e
COJM, UX (PU3MUECKHE M XUMHMYECKHE CBOICTBa, NojydeHue M mnpumeHeHue. KauectBeHHas
peakuus Ha  KapOoHar-umoHbl.  Vcmonb3oBaHue  KapOOHAaToB B ObITY, MEAMLUHE,
IIPOMBIIIJIEHHOCTH U CEIbCKOM XO35HCTBE.

[lepBoHayasbHblE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAaK O COECIUHEHMSX YyIJepojaa
(MeTaH, 3TaH, ATWUJIEH, AalETWUJIEeH, 3TAaHOJ, IJMLEPHH, YKCycHas kuciora). IIpupoaHsie
UCTOYHUKU YIJIEBOAOPOAOB (yrojib, NPUPOAHBIA ra3, HE(Th), HNPOAYKTHl HX MEepepabOTKU
(OeH3uH), UX poJIb B OBITY U MPOMBINUICHHOCTH. [I0HATHE O OMOJIOTMYECKN BaKHBIX BEIECTBAX:
KUpax, OelKkax, yrjaeBoJax — W HMX pOJIM B KU3HU 4YeJIOBEKa. MarepuallbHOE €IUHCTBO
OpPraHUYeCKUX U HEOPraHMYECKUX COCAMHEHU.

Kpemuuii, ero ¢usnyeckue M XUMHUYECKHE CBOWCTBA, IOJyY€HHE M NpPUMEHEHHE.
Coenunenus kpemMHusi B mnpupoje. OOume mnpencrasieHuss o6 okcuge kpemuus (IV) u
KpeMHUEBOM kucioTe. CUIIMKAThI, UX UCIIOJIb30BAHUE B OBITY, B IPOMBIIIJIEHHOCTH. BaxkHeliue
CTpOMTENbHbIE MaTepHuajbl: KepaMHUKa, CTEKJIO, ILEMEHT, OeToH, kene300eToH. IIpobiembl
0€30I1aCHOT0 MCII0JIb30BaHMS CTPOUTEIBHBIX MaT€pPHAIOB B IOBCEAHEBHOM KU3HMU.

Xumuueckuii IKcnepumenm:

U3y4eHHue 00pa3lloB HEOPraHMYECKUX BEIECTB, CBOMCTB COJITHOM KHCJIOTHI, MPOBEICHUE
Ka4eCTBEHHBIX PEAaKLUH Ha XJIOPUA-UOHBI U HAOIIOACHUE MPHU3HAKOB MX MPOTEKAHMsI, OIBITHI,
oTpakaromue (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEPUAIOB), O3HAKOMJIEHHME C 00pasllaMH XJIOPUIOB (TaJOT€HUIOB),
O3HAKOMJICHHE C oOpa3laMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHO HCIOJb30BaHUE
BUEOMaTEepHUaoB), HaOMIOJeHHEe Tpolecca OOYIJMMBaHUS — caxapa IOX  JeicTBHEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIIOTHI, U3yUYe€HHE XUMHYECKUX CBOMCTB pa30aBlIeHHON CepHOU
KHUCJIOTBI, TIPOBEJCHUE KaueCTBEHHOM peaklMu Ha cynb(arT-uoH U HaOIoJIeHue NpHu3HaKa eé
MPOTEKaHus, O3HAKOMJIEHHE ¢ (PU3MYEeCKMMM CBOWCTBaMHU a30Ta, docdopa M HX COEIUHEHUN
(BO3MO’KHO MCIIOJIb30BaHHUE BUEOMATEPHAJIOB), 00pa3liaMu a30THBIX U (OChOPHBIX YA0OpEHHIA,
nojydeHue, coOupaHue, pacro3HaBaHWE M U3yYEHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakUuid Ha HMOH aMMOHUS U QocdaT-uOH U HU3YYEHHE NPU3HAKOB HX
MIPOTEKaHUs, B3aMMOJECICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHUCIOTHI ¢ MeIbI0 (BO3MOXKHO
UCIIOJIb30BaHUE BHUJIEOMATEPUANIOB), M3YUYEHHE MOJeNell KPUCTAIUIMYECKUX PEIIETOK anMasa,
rpaputa, (¢yuiepeHa, O3HAKOMIIEHHE C NPOIECCOM aACOpOIMH PacTBOPEHHBIX BEILIECTB
aKTUBUPOBAHHBIM YIVIEM M yCTPOICTBOM IPOTHBOra3a, IOJIy4eHue, COOMpaHue, paclio3HaBaHUuE
U U3y4YECHUE CBOMCTB YIJIEKHCIIOTO ra3a, NpOBEJCHHME KadeCTBEHHBIX PEAKIMH Ha KapOoHAT u
CHWJIMKaT-UOHBl M W3Y4YEHHME IPU3HAKOB MX IIPOTEKAHUS, O3HAKOMIIEHHE C MPOLYKIHEH
CUJIMKATHOM IPOMBIIITICHHOCTH, PELICHUE JKCIEPUMEHTAIBHBIX 3a1a4 0 Teme «BaxHenmue
HEMETAJIJIbl U UX COCITUHEHUSY.



MeTajliibl M X COCAMHEHUS

OOmas xapakTEepUCTHKAa XWMHUYECKHX OJEMEHTOB — METAJUIOB HAa OCHOBAaHUU HUX
nonoxkeHus B [lepuonnueckont cucreme Xxumuiyeckux asemeHToB . 1. MenaeneeBa u cTpoeHus
atomoB. CTpoeHue MeTauioB. MerauiMueckass CBsA3b M METAUIMYECKas KpUCTAJUIMYECKas
peméTka. ODJIEKTPOXUMHUYECKUN psJ HanpsDKeHUH MeTaioB. PU3MYECKUE U XUMUYECKHE
cBoiicTBa MeTayioB. OOImMe crocoObl MOMy4YeHHusT MeTa/UIOB. [IOHATHE O KOPPO3UU METAaIOB,
OCHOBHBIE CITOCOOBI 3aIUTHI UX OT KOppo3uu. CIuiaBsl (CTalb, YyT'yH, JIOPATIOMUHUN, OpOH3a) U
UX MPUMEHEHHE B OBITY U MPOMBIILICHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B lleproanueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
N. MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXICHUE B mpupoje. Ouznueckrue U XUMHUYECKUE
CBOMCTBa (Ha mpuMepe HaTpust U Kayusi). OKCUIBI M THAPOKCUIBI HATpHs U Kanus. [Ipumenenue
LIEJIOYHBIX METANIOB U UX COCIUHEHUM.

[[{enouHo3emMenbHbIE METAIbI MarHuid M KajabUui: mnojoxeHue B Ilepuogmueckoit
cucreme xumuueckux aiemeHToB [[. M. MeHneneeBa, CTpOCHHME UX aTOMOB, HaXO0XICHUE B
npupozae. PU3NYECKUE U XMMHYECKUE CBOWCTBA MAarHus W KajblMs. BaxkHeilune coeauHeHUs
KanbpIus (OKCU, TUAPOKCU, colin). JKECTKOCTH BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.

AntoMunuii: nonoxxenue B Ilepumoamyeckoir cucteMe XumMu4eckux sjemeHToB JI. .
MenneneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B mpupojae. Ousznyeckne U XUMHUYECKUE CBOMCTBA
aTFOMUHUS. AM(OTEpHBIE CBOWCTBA OKCUIA U THIPOKCHIA AITFOMIHHUS.

Kene3zo: mnonoxenue B Ilepumonnueckoir cucreme xumuueckux »siemeHtoB JI. .
MenneneeBa, CTpO€HHUE aToOMa, HaXxoXJaeHue B npupojae. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okcuapl, Tuapokeusl u conu skenesa (II) m xenesa (lll), ux cocras, coiicTBa u
MOJTyYEHHE.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHHE C O00pa3laMu MeTalIOB M CIJIaBOB, UX (U3UYECKUMHU CBOMCTBAMU,
W3y4eHUE PEe3yIbTaTOB KOPPO3UH METAUIOB (BO3MOXKHO HCIOJB30BaHHE BUIECOMATEPHAIIOB),
0COOEHHOCTEHN B3aMMOJEHCTBUS OKCHA KaJbIUs U HATPUs C BOAON (BO3MOKHO HCIIOJIb30BAHKE
BUJICOMATEPHAJIOB), HCCIEAOBaHUE CBOWCTB JKECTKOM BOJBI, MpoIlecca TOPEHHUs Kee3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEpHUATOB), MPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMi Ha MOHBI: MarHus, Kajbllus, alFOMUHUS, ITUHKa, xene3a (1) u xenesa
(1), meau (1), HaOrOIEHME U ONKMCAHKME MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
Kalmusl U Kaiblusg (BO3MOXHO HCIIOJIB30BAaHKUE BUACOMATEPUATIOB), UCCIIEIOBAaHIE aM(pOTEPHBIX
CBOMCTB THJIPOKCHJIA aFOMUHUS U TUJIPOKCUJIA IMHKA, PEIICHHE HKCIIEPUMEHTAIbHBIX 3a/1a4 10
Teme «BakHelme MeTallIbl U UX COCTMHEHUS.

XuMHus M OKpyKaoLias cpeaa

BemectBa u Marepuaibl B MOBCEJHEBHOM JKM3HU YelloBeKa. be3omacHoe MCHoib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. llepBas momoms mpu XUMHUYECKHX OXKOTax |
OTPAaBJICHHSIX.

XUMHYECKOE 3arpsi3sHEHUE OKPYXKAIOIICH cpebl (TpeebHas J0MyCTUMast KOHIIEHTpaIus
Beriects, nanee — [1/IK). Pons XxuMuu B pemieHuu 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pasIoB MaTeprajoB (CTEKIJIO, CIUTABbI METAJIJIOB, IIOJTUMEPHBIC MATEPUAJIBI).

Mesricnpeomemmnie ceasu

Peanuzanusi MeXpeAMETHBIX CBSI3€M MPU M3YYCHUH XUMHH B 9 Kilacce OCYIECTBIISIETCS
yepe3 HCMIOJIb30BAaHUE KaK OOMIMX eCTECTBEHHO-HAYYHBIX TMOHSATHH, TaK ¥ TOHSTHI,
ABJISIFOLIIUXCSI CACTEMHBIMU JIJIs1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKJIA.



OO1me eCTeCTBCHHO-HAYYHbIC TOHSITHSA: HAy4HbIH (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHamu3,  CHHTE3,  Kiaccu(UKalus,  MEPUOJUYHOCTh,  HAONIONCHHE,  AKCICPUMEHT,
MOJICIIMPOBAaHKE, U3MEPEHUE, MOJIEIIb, SIBJICHUE, TAPHUKOBBIN 3(p(eKT, TEXHOIOTHS, MaTepHaIbl.

dusnka: MaTepHs, aroM, OJJIEKTPOH, IPOTOH, HEHWTPOH, HOH, HYKJIH[I, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJ1a, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTORIEMEHT, BEUIECTBO, TEJO, 00BEM, arperaTHOC COCTOSIHUE BEIeCTBa, ras,
pacTBOp, PacTBOPUMOCTb, KPUCTA/UIMYECKAs PpEHIETKA, CIUIaBbl, (U3MUYCCKUE BEIUYHMHBI,
€IMHUIIBI U3MEPEHHUS, KOCMUYECKOE TIPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, TUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC

HCKONIa€MbI€, TOTIMBO, BOJHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUS INPOTrPaMMbl OCHOBHOIO 0OIIero o0pa3oBaHus
JOCTUTAIOTCS B XOZIe O0Y4YEHHUSI XMMUHU B €JUHCTBE YU4E€OHOM M BOCIIUTATEIBHOMN JIEATEIILHOCTH B
COOTBETCTBUM C  TPAJAWIUOHHBIMH  POCCHHCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPaBCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B OOILECTBE IpPaBUIAMU M HOpPMaMM HOBEICHUS U
CHOCOOCTBYIOT MPOLIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHUS M COLIMATM3ALIUN 00YYarOIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPAXKAIOT T'OTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTALMH M PACHIMPEHHE OIbITAa JEATEIbHOCTH Ha e&
OCHOBE, B TOM UYHUCJIE B YACTH:

1) naTpHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACJIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIOCOOHOCTH BIIAJIETh JIOCTOBEpHON MH(OpMaLUeil 0 MepeoBbIX JOCTUXKEHUAX U OTKPBITUAX
MHUPOBOH M OTEUECTBEHHON XMMMH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 yCTpoHcTBe
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

IPEICTaBICHNUs O COLHUAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE, KOMMYHHKaTUBHOM  KOMIIETEHTHOCTM B OOILECTBEHHO  IIOJIE3HOI,
y4eOHOMCCIIeIOBATEIbCKONW, TBOPUECKOW W JPYIHX BHUAAX JEATEIBHOCTH, TOTOBHOCTH K
pa3Ho00pa3HOW COBMECTHOW JIEATEIBHOCTH MPHU BHIMOIHEHUH Y4eOHBIX, TO3HABATENbHbIX 3a/1a4,
BBIMOJIHEHUM XHMUYECKHUX SKCIEPUMEHTOB, CO3/JaHUM YUEOHBIX IPOEKTOB, CTPEMJIEHUS K
B3aMMOINIOHMMAHUIO U B3aMMOIOMOIIM B Ipoliecce 3TON y4eOHOW IesTeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE IOBENEHHE W TIOCTYNMKHA CBOWX TOBApPHUINEH C IMO3WUIMH HPAaBCTBEHHBIX M
NIPAaBOBBIX HOPM C YUETOM OCO3HAHMS MOCIIEICTBHIA MOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33PEHUYECKHE  MPEJCTAaBICHHUS O  BELIECTBE W  XHMHYECKOM  peakiud,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAyKH M COCTABIISIOUINE OCHOBY JIJIst
NOHWMaHHUS  CYIIHOCTH HAay4yHOW KAapTHHBI MHpa, TPEACTaBICHHS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI MPUPOABI, B3aUMOCBS3SIX YellOBeKa C MPUPOTHOU Cpelloi, O poiu
XUMHHU B TIO3HAHUH ITHX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IOJyYeHHE HOBBIX 3HAHWH IO XHMHH,
HEOOXOMUMBIE JUII OOBSCHEHHS HaOIIOJAaeMbIX IPOIECCOB W SIBJICHUH, I03HABaTEIILHOM,
UH(POPMALIMOHHOM M YNTATENbCKON KYJIBTYPHI, B TOM YHCJI€ HaBBIKOB CAMOCTOSITEIILHON PabOTHI
C y4yeOHBIMU TEKCTaMH, CIIPABOYHOM JIUTEPaTypOH, AOCTYMHBIMH TEXHHUECKUMH CpEACTBAaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTFOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHONH M HCCIENOBATEIbCKONW AEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaNpaBJICHHOCTH M YPOBHsI 00yueHUs B JaJIbHEHIIEM;

4) ¢popMupoBaHHUS KYJIbTYPHI 310POBb:

OCO3HaHME IICHHOCTU JKU3HH, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY 3/0pPOBBIO,
YCTAaHOBKM Ha 370POBbI 00pa3 JKU3HU, OCO3HAHME IIOCIECACTBUI W HEMPUSTHE BPEIHBIX
NpUBbIUEK (YMOTpeOJIeHUs] alKOrojs, HAapKOTHKOB, KYpPEHHs), HEOOXOAWMOCTH COOJIOACHUS



mpaBu 0€30TMaCHOCTH TIPU OOpAIIEHWH C XUMHUYECKMMU BEIIECTBAMU B OBITY M pealbHON
JKU3HH;

5) TPy10BOT0 BOCIIMTAHMSI:

HWHTEpEC K MPAKTUYECKOMY U3YUYEHHUI0 Ipodeccrii U Tpyia pa3IMyHOTO poja, YBOKCHHE K
TPyy W pe3yJabTaTaM TPYAOBOW JEITCIBHOCTH, B TOM 4YHCJIE Ha OCHOBE NPUMCHCHUS
OPEIMETHBIX 3HAHWH 10 XWMHH, OCO3HAHHBIK BBIOOp WHAMBUIYAIBHON TPaeKTOpUU
MPOJODKCHHUST 00pa3oBaHUs C YYETOM IJUYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XUMUH,
OOIIIECTBEHHBIX MHTEPECOB W MOTPEOHOCTEH, YCIENTHON MpOo(eCCHOHAILHON NEATeIbHOCTH U
pa3BUTHS HEOOXOAMMBIX YMEHHM, TOTOBHOCTD aJIalITUPOBATHCS B MPO(ECCHOHATBHOM CpeIe;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

IKOJIOTHUYECKH ITIeJIeCO00pa3HOe OTHOIICHUE K MPUPOJIE KaK UCTOYHHKY KU3HU Ha 3eMIie,
OCHOBE €€ CYIIECTBOBAHMS, MOHUMAHUE IIEHHOCTH 3J0pOBOro U Oe3omacHoro obpasza KHU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (HU3NYECKOMY U IICHXHUYECKOMY 370POBBIO,
OCO3HAHHE IICHHOCTH COOJIFOICHUS TIPaBUJI OE301aCHOTO MOBEACHHS TP pa0doOTe ¢ BEIIECTBAMH,
a TAKXXE B CI/ITyaIII/IFIX, yrpomammnx 3I[OpOBI)IO 1 )KU3HHU JHOIIGI;'I;

CIIOCOOHOCTH TPHUMEHSTh 3HAHUS, MMOJIydaeMble NpPU H3YyYEHUH XUMHH, IS PelleHUs
3aJa4, CBSI3aHHBIX C OKPY’KaIOIIEH MPUPOJIHOIN CPEOid, /Ui MOBBIIICHUS YPOBHS SKOJIOTHYECKOM
KYJIBTYPBI, OCO3HAHUS TJIO0ATFHOTO XapakTepa dKOJIOTHYECKHX MPOOJIeM U MyTed WX PelieHUs
HOCpeI[CTBOM METOAOB XHMMHUH, DKOJIOTHYCCKOI'O MBIIIJICHUA, YMCHI/ISI pYKOBOI[CTBOBaTI)CFI M B
MO3HABATEILHON, KOMMYHUKATUBHOM U COIIMATILHON MTPaKTHKE.

METAIIPEJIMETHBIE PE3YJIbTATbI

B COCTaBC MCTaHpC}IMeTHLIX pGSYJ'II)TaTOB BBIACIIAKOT 3HAYUMBIC JIA q)OpMI/IpOBaHI/Iﬂ
MHUPOBO33pEHUsI OOIIEHAYYHbIE MOHATUS (3aKOH, TEOpUSs, MPUHIUIN, FUNoTe3a, (akKT, CUCTEMA,
MPOILIECC, IKCIIEPUMEHT U JPYTOE.), KOTOPbIE UCTIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
nmpeaMeTax U MO3BOJISIFOT Ha OCHOBE 3HAHUH M3 ATHX MpeIMeToB (OPMUPOBATH MPEICTABICHHUE O
LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCalbHblEe ydeOHble NEHCTBUS (T103HABaTENIbHbIE,
KOMMYHHMKAaTHBHbBIE, PETYJIATUBHBIE), KOTOpble oOecnedrnBaroT (OPMUPOBAHUE TOTOBHOCTH K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTebHBIE YHHBeEPCAIbHbIE YUeOHbIE 1eHCTBUSA

Bba3oBrble Jlornueckue aeicTBUA:

yMeHI/ISI HUCITIOJIB30BATh HpI/IéMBI JIOTHYCCKOTO MBIIIIICHUA HpI/I OCBOCHHNHN 3HaHI/II\/'IZ
pacKpbIBaTh CMBICII XUMHUYECKUX MOHATHM (BBIACNATH HMX XapaKTepHbIE MPU3HAKH,
YCTaHABIMBATh B3aMMOCBSI3b C JIPYTUMU MOHATUSMU), UCIIONH30BATh MOHATHUS AJs1 O0BICHEHUS
OTNIENbHBIX (PAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KPUTEPUU s KIacCUPUKAIUU
XUMHWYCECKHNX BCIICCTB U XUMHNYCCKUX peaxunﬁ, yCTaHaBJ'II/IBaTI) HpI/I‘-II/IHHO-CJ'IeHCTBeHHBIe CBA3HU
MEXy 00BEKTaMHU U3YUCHUs, CTPOUTH JIOTUUECKUE PacCyXIeHUs (MHAYKTUBHEIE, IeYKTUBHbIE,
110 aHAJIOTHMH), IeJIaTh BBIBOBI U 3aKJIFOUEHUS;

yYMEHHME MPUMEHTHh B IMpoliecce MO3HAHMS MOHATHUS (MPEAMETHbIE U MEeTanpeIMETHbIE),
CHUMBOJINYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XUMHH, NPeoOpa3oBbIBaTh MIMPOKO
MPUMEHSIEMbIE B XUMHUH MOJIEbHBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOI DJIEMEHTA),
XUMHUYecKass (GopMylna M YypaBHEHHE XHMHYECKOM peakluud — TpU pElIeHUH Y4eOHO-
MO3HABATENIBHBIX 3a/a4, C YYETOM OTUX MOJCIBHBIX MPEACTABICHUN BBIABISITH U
XapaKTEepPU30BaTh CYIIECTBCHHBIC MPU3HAKH H3YYaeMBIX OOBEKTOB — XUMHUYECKHX BEIIECTB H
XUMHNYCCKUX peaKqu/i, BBISIBJIATH 061_L[I/Ie 3aKOHOMCpHOCTI/I, HpI/I‘II/IHHO-CHCIICTBeHHBIe CBiA3U U
HpOTI/IBOpe‘II/ISI B I/I3y‘-IaeMI>IX HpOHGCC&X U SIBJICHUAX.

Ba3oBrble ucciaenoBareLCKue AeiiCTBHSA.



YMEHHE HCIOJIb30BaTh MOCTABJICHHbIE BOMPOCHI B KaueCTBE MHCTPYMEHTA IMO3HAHUA, a
TaKKe B KayeCTBE OCHOBBI Ui (OPMHPOBAHUS THIIOTE3bl IO TPOBEPKE NPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUI;

pPUOOpPETEHUE OMbITa MO IJIAHUPOBAHUIO, OPraHU3AlMM M MPOBEICHHUIO YYECHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HAOII0aTh 32 XOJJ0OM IPOIecca, CAaMOCTOATEIBHO MMPOTHO3UPOBAThH €TI0
pe3yibTatr, (opMyIHpoBaTh O0OOIIEHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEIEHHOTO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padorTe.

PatGora ¢ undopmaunmeii:

yYMEHHE BBIOUPATh, aHATU3UPOBATH U UHTEPIPETUPOBATH NH(DOPMAIIHIO PA3IUYHBIX BUIOB
U GOpM MPEACTABICHHS, TOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO COAEp)KaHHUs, CIpaBOYHbIE MocoOus, pecypchl HMHTepHeTa), KPUTHYECKU
OILICHUBATh IPOTUBOPEUUBYIO U HEJJOCTOBEPHYIO HH(OPMAIIHUIO;

YMEHHE MPUMEHSThH Pa3IM4HbIe METO/BI M 3allPOCHI IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOIINX JAHHBIX, HEOOXOAMMBIX JJISl BBIOJHEHHS y4eOHBIX M MO3HABATEIBHBIX 3a7a4
OTIpEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JACTH HCIIOJIB30BaHUS HH(POPMAITMOHHO-
KOMMYHHUKATHUBHBIX TEXHOJIOTHI, OBIaJIeHUE KYIbTYPOl aKTUBHOTO HCIIOIb30BAHUS Pa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSTEIbHO BBIOMpPATh ONTHUMAIbHYIO (OpPMY MpenCcTaBICHUS
uH(pOpMalll U WIUIIOCTPUPOBATh PEIIAEMbIE 3a/ladydl HECIOXHBIMU CXEMaMH, JuarpaMMamy,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHE HCMOJIb30BaTh U aHAJIM3UPOBATh B MpoIlecce Y4eOHON W HCCIeI0BaTEIbCKOU
NeSITeIbHOCTH HH(POPMALIMIO O BIHUSHUM MPOMBIIIUIEHHOCTH, CEIbCKOI0 X035HCTBA U TPaHCIIOPTa
Ha COCTOSIHME OKPYXKarollel MpUpoaHON CPebl.

KoMMmyHukaTHBHBIEe yHHBepcaibHblIe yueOHbIe JeHCTBUSA:

yYMEHUs 3agaBaTh BONpPOCH (B Xoie nauanora M (WIM) AMCKYCCHH) IO CYILIECTBY
oOcyxnaemMoll TeMmbl, (HOPMYIUPOBATh CBOM NPEIJIOKEHHS] OTHOCUTENIBHO BBIIOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

YMEHHMsI IPEACTABIIATH MOJyYEHHBIE PE3YJIbTaThl T0O3HABATEIBHOMN AEATEIbHOCTH B YCTHBIX
U THCBMEHHBIX TEKCTax; JelaTb NPE3CHTALMI0 pPe3yJbTaTOB BBINOJIHEHUS XUMHUYECKOIO
JKCIIepUMeHTa (Ja0opaTOPHOTO OMbITa, J1a0OPaTOpHOW pPabOTHl MO HCCIEJOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHHsI yueOHOTO COTPYJIHHUYECTBA CO CBEPCTHHKAMHM B COBMECTHOM MO3HABaTEJIbHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH TPH PElICHHH BO3HUKAIOMIMX IMPOOJIeM Ha OCHOBE y4éra
OOIIMX WHTEPECOB U COTJacoBaHMs NO3MLUN (0OCYXIeHUs, OOMEH MHEHUSMH, «MO3TOBBIE
HITYPMBI», KOOPAMHALIUS COBMECTHBIX JAEMCTBUIA, OINpe/ieJieHle KPUTEPUEB IO OIIEHKE KauecTBa
BBITIOJTHEHHOU PabOThI U IpyTHe).

PeryasiTuBHbIe YHHBepCaJbHbIe y4eOHbIe 1eCTBHSA:

YMEHHME CaMOCTOATEIBHO ONPEIENATh LIEIU ACITEIbHOCTH, MIJIaHUPOBAaTh, OCYLIECTBIIATD,
KOHTPOJIMPOBaTh W MPU HEOOXOAUMOCTH KOPPEKTUPOBAaTh CBOIO JIEATEIbHOCTh, BBIOMpATh
HaubOosnee HS(P¢eKTUBHbIE CHOCOOBI peleHus Y4eOHbIX M TO3HaBaTeNbHBIX  3ajad,
CaMOCTOSITENIBHO COCTABJIATh WM KOPPEKTUPOBATh IPENJIOKEHHBIH AJITOPUTM JEHCTBUHI INpU
BBIIIOJIHEHUH 33JaHUN C y4€TOM TMOJy4YeHHMs] HOBBIX 3HAHHH 00 M3y4aeMbIX OOBEKTax —
BEIIECTBAX M PEaKIIUSIX, OLICHUBATh COOTBETCTBUE MOJYUYEHHOTO pe3ysbTara 3asBIIEHHON 1LIeNu,
YMEHHE HCI0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, peJiaraéMble B YCIOBUHU 3a/1aHUM.

MNPEJIMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMETHBIX pE3yJIbTAaTOB IO OCBOCHHUIO 00S3aTEIBHOTO COJEPIKAHMA,
YCTAaHOBJICHHOTO JIaHHOW denepasbHOM pabodeil mporpaMMoi, BBIACIAIOT: OCBOCHHBIC



0o0ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHUS M CIOCOOBI JEHCTBHIA, crenuduueckue mis
HpeI[MeTHOf/'I O6HaCTI/I ((XI/IMI/ISI», BUJbI JCATCIBHOCTU IO IMOJYYCHHUIO HOBOI'O 3HAHUA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YUCOHBIX U HOBBIX CUTYaIUSX.

K xonmy oOyueHus B 8 KJjacce mpeIMETHBIC pe3yJbTaThl HA 0a30BOM YPOBHE JOJDKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMCHU:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHMN: aTOM, MOJIEKYJd, XUMHUYECKUAN
DJIEMEHT, IPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas M MOJIEKYyJspHas Mmacca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas MO XUMHYECKOTO
JJIEMEHTa B COEIMHEHHM, MOJIIPHBIM O00BEM, OKCHI, KHUCIOTa, OCHOBAaHHUE, COJIb,
AIIEKTPOOTPHLIATEIEHOCTh, CTENICHh OKUCIICHUS, XUMUYECKas peakiys, Kiaccuukanus
peakuuii: peakliuyi COeAMHEHUS, pEaKLUU Pa3IoKEHUs, PEaKIUU 3aMELICHUs], PEaKIIUU
0o0MEeHa, 9K30- U SHJIOTEPMUYECKHE PEaKIMH, TeIUIOBON 3 (EeKT peakuuu, siApo aToMa,
JJIEKTPOHHBIN CIIOW aToMa, aTOMHas OpOMTa b, paguyCc aroma, XMMHUYecKas CBS3b,
NOJIIpHasl M HEMOJIApHasi KOBAJICHTHAsl CBSI3b, MOHHAs CBSI3b, MOH, KAaTUOH, AHUOH,
pacTBOp, MaccoBast JOJIs BEIECTBA (IIPOLIEHTHAsI KOHIIEHTPALKsl) B pacTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHI U NPUMEHSATH 3TH
MOHSITHS IIPU ONTMCAHUM BELLECTB U UX IPEBPAIICHUN;

UCIIOJIb30BaTh XHMHYECKYI0 CHMBOJIMKY JUISI COCTaBJICHHS (OpMYJ BEIIECTB U
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTpE/eNATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHApHBIX COEAMHEHMSX, CTENEHb
OKHUCJICHHS DJIEMEHTOB B OWHApHBIX COEIMHEHUSX, NPHUHAJIEKHOCTh BEHIECTB K
OTpeNieIEHHOMY KJIacCy COEIMHEHMH 1o QopMmysiaM, BHJ XUMHYECKOH CBS3U
(KOBaJIeHTHAsl U MOHHAs) B HEOPTaHUUECKUX COCTUHEHUSX;

packpbiBaTh cMmbIca llepnoanueckoro 3akona [. M. MenneneeBa: 1eMOHCTpUPOBATh
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHUYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreme, 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, AaTOMHO-MOJIEKYJISIPHOTO YYEHMS, 3aKOHAa ABOTapo;

ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyro ¢opmy Ilepuoanueckoil cucTeMbl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh MOHATUS «IJIaBHas noarpynmna (A-rpynma)» u
«mobounas moarpynna (b-rpynma)», Manble W OonblIME TNEPHOABI, COOTHOCHUTH
0003Ha4YeHusI, KOTOopble UMeroTcsl B Tabnuue «llepuoanueckas cucreMa XMMHUECKHUX
anemenToB J[. 1. MenneneeBa» ¢ 4HCIOBBIMM XapaKTEPUCTUKAMH CTPOEHHUS aTOMOB
XUMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sapa, oOIlee YUCIO JJIEKTPOHOB H
pacrpeesieHue UX M0 JIEKTPOHHBIM CII0SIM);

KJIacCU(UIUPOBATh XMMUYECKHE JIEMEHTHI, HEOPIraHWYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY y4YacTBYIOIIMX B PEaKIUH BEIIECTB, MO TEIIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOMCTBA BELIECTB pa3IMYHBIX
KJIACCOB,  IIOATBEP)KJAasi  ONHUCAaHUE IPUMEPAMH  MOJIEKYJSIDHBIX  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIU;

IIPOrHO3MPOBATh CBOMCTBA BEILECTB B 3aBHCHMOCTH OT MX KauyeCTBEHHOI'O COCTaBa,
BO3MO>KHOCTH IPOTEKaHUsI XUMUYECKUX IIPEBPALLICHUI B pa3JIMYHbIX YCIOBUSX;
BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MACCHI BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 AJIEMEHTa 10 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEILIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOMN peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON JESITENbHOCTH — aHAU3 U CUHTE3,
cpaBHEHHE, 0000IICHUE, CHCTEMATH3alNI0, KJIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
CJIEJCTBEHHBIX CBSI3€M — JUISI U3Y4YEHUs CBOMCTB BEIECTB M XWMHYECKHX PEAKIUH,
€CTECTBEHHO-HAYYHbIE METOJbl  IO3HAHUsA —  HaOIwAeHuE, U3MEpEHHUE,
MOJICIIUPOBAHUE, IKCIIEPUMEHT (PEeasIbHBI U MBICIICHHBIN );

CIeIOBaTh MpaBWJIaM TIOJB30BAHUS XUMHYECKOW TMMOCYI0M U JabOpaTOpHBIM
o0opyIoBaHHWEM, a TAaKXe IMpaBHJIaM OOpaIleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIUSMHU T10 BBITIOJHEHUIO JIAOOPATOPHBIX XMMHYECKUX OIBITOB IO MOJIYYCHHIO
U COOMpaHUIO0 Ta3000pa3HBIX BEIIECTB (BOIOPOAAa M KHCIOPOJAA), MPUTOTOBICHUIO
PacTBOPOB € ONPEACIEHHON MacCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
Y MPOBOJIUTh XMMHUYECKUE IKCIIEPUMEHTHI IO PaCIO3HABAHHUIO PACTBOPOB IIEIOUYEH U
KHCJIOT C TIOMOIIbIO MHIUKATOPOB (JITakMyC, (peHon(TanenH, METUIIOPaHK U JpyTue).

K xonmy oOyuenust B 9 kJjiacce mpeIMeTHBIC pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y 00OYUAIOIIMXCS YMEHU:

PacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKUX IHOHATHUN: XUMUYECKUH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BEILIECTBO, CJI0KHOE BELLIECTBO, BAJIEHTHOCTb,
3JIEKTPOOTPULATENIBHOCTh, CTENEHb OKHCIICHUS, XMUMHYECKash peaklus, XUMUYEeCcKas
CBsI3b, TEIIOBOM 3P dEeKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, INEKTPOIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOIMTUYECKAs JUCCOLMAINS, PpEaKIuh HOHHOrO OOMEHa,
KaTaJln3aTop, XHWMHYECKOE paBHOBECHE, OOpaTUMblE W HEOOpaTUMbIE pPEaKIuH,
OKHUCJINTEIIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLUH,  OKHUCINTENb,  BOCCTAHOBUTEID,
OKHCIICHME M BOCCTaHOBJIEHUE, AJIOTPONMs, aM(OTepHOCTb, XHMHUYECKas CBS3b
(koBaJIeHTHasl, WOHHAs, MeETAJJIMYecKas), KpUCTAJUIMYECKas pemérka, KOoppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTb XHMHUYECKOH peakIuu, HpeaeNbHO IOIyCTHUMas
xoHuentpauus [I/IK BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IMOHSATHI U MPUMEHSATH 3TH
MIOHSITHS ITPU ONIMCAHUM BEILECTB U UX IPEBPAICHUN;

UCIIOJIb30BAaTh XHMHYECKYI0 CHMBOJIMKY JUJIsl COCTaBJi€HMsSI (OpMyJd BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEACIATh BaJCHTHOCTh M CTENEHb OKUCIEHHUS XUMHUYECKMX JJIEMEHTOB B
COEIMHEHUAX PA3JIMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHWH 1o (GopMyraMm, BHJ XUMHUUYECKOW CBs3U (KOBAJICHTHAs, MOHHAs,
METaJIJIMYecKasl) B HEOPraHMYECKMX COEIMHEHHUSX, 3aps]l HMOHA IO XUMHUYECKOMH
dopmyre, xapakTep Cpelbl B BOAHBIX PAacTBOPAaX HEOPraHMYECKUX COCTUHEHUH, THII
KPUCTAJTIMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;

packpbiBaTh cMmblca Ilepuoanueckoro 3akona JI. 1. MenneneeBa U 1€MOHCTPUPOBATH
€ro MOHUMAaHME: ONMMCHIBATH U XapaKTepu3oBaTh Tabnuunyo Gopmy Ilepuonnyeckoit
CUCTEMBbl XMMHUYECKHUX OJJIEMEHTOB: pa3inyaTh IMOHATUS «rJaBHas mnoarpynmna (A-
rpymmna)» u «mobounas noxarpymma (b-rpymma)», Mameie u  OOJBIIHE TIEPUOJBI,
COOTHOCHTH 0003HAu€HHs, KOTOpbIE HUMEIOTCSI B MEPUOAMYECKON Tabnuue, C
YHCJIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB XMMHUYECKHUX JIEMEHTOB (COCTaB U
3apsj sapa, oo1Iee YUCIIO IEKTPOHOB U paclpeielieHUue UX IO AJIEKTPOHHBIM CIIO0AM),
OOBSACHATH O0OIIME 3aKOHOMEPHOCTM B HW3MEHEHHHM CBOMCTB JJIEMEHTOB U HX
COEIMHEHUI B IpEJeNax MaJbIX IEPUOJOB U IJIABHBIX HNOAIPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIy M COCTAaBy Y4YacTBYIOIIMX B PEaKLUU BEIIECTB, IO TEMJIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHUX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) OOLIME U cHeuupuyeckue XMMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asl ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUN COOTBETCTBYIOIUX XUMUYECKUX PEAKLIU;

COCTaBJIATh YPAaBHEHHUS JICKTPOJIUTHUYECKON JUCCOLMUALIMU KUCIIOT, IIEJI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX  CYIIECTBOBAHME TE€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pacKpbIBaTh CYHUIHOCTb OKHCIIMTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUI IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOr0 OajaHca ITUX peaKui;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXXHOCTH
IPOTEKaHUsI XMMUUYECKUX MPEBPAILEHUI B pa3IMYHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAaccChl BEILIECTB, MaCCOBYIO
JIOJIF0 XUMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MaCCOBYIO JIOJIIO BEIIECTBA B
pacTBoOpe, NPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON pEaKIty;

coONoaTh MpaBWa IIOJIb30BAHUSI XUMHYECKOW TIOCYJOH U J1TaOOpaTOpPHBIM
o0opyJOBaHUEM, a TakKe IpaBHUia OOpaIleHUs C BELIECTBAMH B COOTBETCTBUHU C
UHCTPYKLHUSAMH 10 BBIIOJIHEHHUIO JJAOOPATOPHBIX XUMHUYECKHX OIBITOB I10 MOJYYCHHIO
¥ cOOMpaHUIO Ta3000pa3HBIX BEIIECTB (AaMMHUAaKa M YIJIEKUCIIOTO rasa);

IIPOBOAMTH PEAKIMH, MOATBEPKAAIOIINE KAYECTBEHHBIN COCTAB PA3JIMUHBIX BEIIECTB:
pacno3HaBaTh ONBITHBIM IMYTEM XJIOpHA-, OpoMHI-, MOAUA-, KapOoHat-, ¢ocdat-,
CHWJIMKAT-, Cyiab(dar-, TUJIPOKCHI-UOHBI, KATHOHbI AMMOHHS M MOHBI H3yYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOpPaX HEOPraHUUECKUX BEILIECTB;
IPUMEHSTh OCHOBHBIE ONEpAlUU MBICIUTENIBHON NEATEIbHOCTH — aHAU3 U CHUHTE3,
cpaBHeHHE, O0O0OOIIEeHHE, CHUCTEeMAaTU3alUI0, BBIABICHUE MPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Y4YEHMs] CBOWMCTB BEIECTB M XMMHMUYECKHUX PEAKIMH, €CTECTBEHHO-
HayyHble METOJbl [O3HAHUS — HaONIOJIEHUWEe, W3MEPEHHEe, MOJEINPOBAHUE,
HKCIEPUMEHT (peaibHbI U MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Koan4yecTBO 4acoB
Ne HaumenoBaHue pa3jiesioB U JaekTpoHHbIe (HU(pPOBHIE)
n/n TeM NPOrpaMmbl Bcero Kourpoasunie Hpakruyeckue o0pa3oBaTe/ibHbIE PECYPCHI
padoTshI padoThI
Pa3nean 1. [lepBoHayaibHble XUMUYeCKHE OHATHS
Xumus — BakHas 00J1acTh
11 €CTCCTBO3HAHUS U 5 5 bubmuorexa [JOK
NPaKTUYECKOMN IeATEIbHOCTH https://m.edsoo.ru/7f41837c
YyeIoBeKa
19 BemntecTBa 1 xumMmnueckue 15 1 bu6mmoreka [IOK
peaKiuu https://m.edsoo.ru/7f41837c
Hroro o pasneny 20
Pa3nen 2. BaxkHeiiine npeactaBuTe/ M HEOPraHMYECKUX BellleCTB
51 Bosnyx. Kucnopoa. [lonsarue 6 bu6nmoreka [JOK
00 okcuIax https://m.edso0.ru/7f41837c
99 Bonopoa. Ilonstue o 8 1 bu6nmoreka [JOK
KHMCIIOTaX M COJISIX https://m.edso00.ru/7f41837c
53 Boga. PactBopsl. [lonsitue 06 5 1 1 bubnnorexka [JOK
OCHOBAHHSX https://m.edso0.ru/7f41837c
24 OCHOBHBIE KJIaCCBhI 11 1 1 bubnmoreka [JOK
HEOPraHUYECKUX COCTUHEHUIT https://m.edso0.ru/7f41837c
Hroro 1o pasuery 30

Pasnen 3. [lepnoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 31eMeHToB /. U. MenaeseeBa. CTpoeHne aToMoOB.
Xnanecxaﬂ CBA3b. OKI/IC.]I]/lTe.]H)HO-BOCCTaHOBI/ITeJIbHl)le pealculm



https://m.edsoo.ru/7f41837c
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Ilepronnueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bu6mmoreka [IOK
' XUMHYECKHX ditemenToB []. 1. https://m.edso0.ru/7f41837¢c
MenneneeBa. CtpoeHue aToma
XuMH4YecKas CBI3b.
3.2 OKHUCIIUTEIBHO- 8 bubmiorexa LIOK
https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEIbHBIC PEAKIIUU
bubmuorexa [JOK
Hroro no paszeny 15 https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmorexa LIOK
https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

KoJsun4yecTBOo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoThI padoTsbI
pecypchl
Pa3zgea 1. BemmecTBO M XUMH4YeCKHEe peakuu
[loBTOpEeHue u yrioyOnenue 3HaHUN Bbu6mmoteka [JOK
1.1 5 1
OCHOBHBIX Pa3JIeNioB Kypca 8§ Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6mmoteka [JOK
' peaxiui https://m.edsoo.ru/7f41a636
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI. bubmmoreka [JOK
1.3 8 1 1
XUMHYECKUE PEAKIH B PACTBOPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTa/ibl M MX cOeIMHEHUS
51 OO11ast XapaKTepUCTHKA XUMHYECKUX 4 1 bubmuorteka [IOK
' anemeHTOB VIIA-rpynmel. ["anoreHs https://m.edsoo.ru/7f41a636
I s 6
' PYHIBL -EP https://m.edsoo.ru/7f41a636
COEZIMHEHUs
06
23 sxeviemon VArpynnu, Aor docpop e 7 ;  DubmorealOK
' PYHHEL ’ P https://m.edsoo.ru/7f41a636
COEIIMHEHUS
OO01mmast XxapaKTepUCTHKA XUMHYECKIX
bu6 OK
2.4 anemeHToB |VA-rpynnel. Yraepoa u 8 1 2 nommotexa L

erMHI/Iﬁ 1 UX COCIUHECHU S

https://m.edsoo0.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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Hroro mo pazueny 25
Pa3zgen 3. MeTa/IbI M BX COeTUHEHU S
| . bubnnorexa [{OK
31 Obmpe croficTsa MeTanIoR 4 https://m.edsoo.ru/7f41a636
39 B . N 16 bubnmoreka [IOK
. KHEHUIINE METAIIJIBI U UX COSINHEHUS https://m.edsoo.ru/7f41a636
Hroro mo pazueny 20
Pa3znen 4. Xumus u oxkpyxamomas cpeaa
41 B 3 bubnunoreka LIOK
. cuIecrBa u MaTepI/IaHI)I B JKU3HU YCJIOBCKA https://m.edsoo.ru/7f41a636
Htoro no paznemny 3
p 3 bubnunoreka LIOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68



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




HOYPOYHOE IINTAHUPOBAHHUE

8 KUIIACC
N KounyecTBO 4acoB Jara Koppextnp  JuiekTpoHHbIe HIM(PPOBBIE
Tema ypoka OBKa oOpa3oBaTe/ibHbIE
n/n Becero KP  IIP  u3ydeHus
pecypchbl

1 [Ipenmer xumuu. Poiab XuMuUM B )KU3HU 1 bu6mmoreka [IOK
yenoBeka. Tena u BelecTra https://m.edsoo.ru/ff0d210c

2 [TousiTe 0 MeTOAAX MO3HAHMS B XUMHH 1 bubmmorexa LOK

https://m.edsoo.ru/ff0d227e
[IpakTuueckas padora Ne 1 «IIpaBuiia

3 paboThI B 1a00paTOPUN U TIPUEMBI 1 bubnuorexa [JOK
oOpareHus ¢ 1ab0paTOPHBIM https://m.edsoo.ru/ff0d23dc
00opyI0BaHUEM)

4 Yuctele BemecTBa U cMecu. CIocoOb! 1 bu6mmoreka [IOK
paszeneHus cMeceit https://m.edsoo.ru/ff0d26ca
[IpakTuueckas padota Ne 2 «Pa3nencHue

5 cxl:eceﬁ (Ha HDI/III)VICDC OUYUCTKH nozllsapeHHoﬁ 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0d28c8
conu)»
bu6mmorexa [IOK

6 ATOMEL H MOITCKY TEI 1 https://m.edsoo.ru/ff0d2a6¢

7 XHWMHYECKHUE DJIEMEHTHI. 3HaKU (CHMBOJIBI) 1 bu6mmoreka [JOK
XUMHUYECKHX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTblie U ClOXKHBIE BEUIECTBA 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2a6¢

9 ATOMHO-MOJIEKYJISIPHOE yUEHHE 1 Bubmiorexa LIOK

https://m.edsoo.ru/ff0d2d50

10 3aKO0H IMOCTOSHCTBA COCTaBa BEIIICCTB. 1 bu6nmoreka [JOK



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
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https://m.edsoo.ru/ff0d2d50

Xumuueckasi popmyna. BaneHTHOCTD
aTOMOB XMMHYECKUX JIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTtHocuTeNbHAs aTOMHAs Macca. bubnmoreka [JOK
OTHOCUTENbHAS MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas JoJIsI XUMHUYECKOT0 DJIEMEHTA B bu6mmoreka [IOK
COCTMHCHHUU https://m.edsoo.ru/ff0d350c
13 Komunuectso BemecrBa. Moins. MossipHas bu6mumorexa [IOK
Mmacca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMUYECKUE SIBJIICHUS. bu6mmoreka [IOK
XUMHYecKasi peaKius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yCcioBUS IPOTEKAHUSA bubnnoreka [JOK
XUMHAYECKHX PEaKIHii https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuotexa [JOK
XUMUYECKUE YpaBHCHUSI https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTa, MacChl
17 BEILIECTBA 10 YPABHEHUAM XUMUYECKUX Brbmiorexa LIOK
5 https://m.edsoo.ru/ff0d5708
peakiuit
Knaccudukanus XuMHUECKUX peakiiui
18 (COCI[I/IH(IE):HI/I}IupaBJ'IO)KeHI/I}I 38.156]]_[61:-11/151 bubmorexa HOK
’ ’ ’ https://m.edsoo.ru/ff0d3f34
oOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 SHUMKJIONETUCT. O606quI.IeHI/Ie u Bubmiorexa LIOK
. https://m.edsoo.ru/ff0d40c4
CUCTeMaTH3aIusl 3HAaHUHA
20 KonTtposabHas pa6ora Nel no Treme bubnnoreka [JOK
«BeuecTBa 1 XUMHYECKHE PeaKIHN» https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razoB. CocraB Bo3ayxa. BuGmorexa LOK
21 Kucnopon — snemeHT u npocroe

BemecTBo. O30H

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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https://m.edsoo.ru/ff0d448e

duznueckre 1 XUMUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKIuy OKUCICHUS Bu6mnorexa LIOK
’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsTue 06 okcumaax
CrocoObl IOTYYCHUS KHCIIOPOJia B
23 nabopaTtopuu ZIqHPOMLIHJHeHF;{(iTH. bubmorexa LIOK
https://m.edsoo.ru/ff0d497a
IIpumeHeHune kucnopoaa
TennoBoit > PeKT XUMHUIECKON pEeaKIIHu,
24 ITOHSATHE O TE)S)MOXI/IMI/I‘-IGCKOM y;)aBH:HHH bubmiorexa LIOK
’ https://m.edsoo.ru/ff0d4790
9K30- ¥ SHJOTCPMHUYCCKHUX PEaAKIIHSIX
TomnuBo (HedTh, yroyb U METaH).
25 3an}I3HeI§I/qu];03I[}}//rxa CIIOCOOBI iro bubmmorexa [JOK
’ https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALICHHUS
[IpakTuyeckas padora Ne 3 1o Teme
26 <<1—I;0J'IVIIGHI/IC u 206I/IDaHI/Ie KHCJI0pOJ1a bubmmorexa LIOK
N * https://m.edsoo.ru/ff0d4ae2
M3YUYCHHUE €TI0 CBOMCTBY
97 Bonopon — anemeHT u npoctoe bubnnoreka [JOK
BeecTBo. Haxosxienue B mpupoe https://m.edsoo.ru/ff0d4dd0
28 dusznyeckre U XUMHUUYECKHE CBOMCTBA bu6mmoreka [JOK
Bosopoza. [IpuMeHeHne Boiopoaa https://m.edsoo.ru/ff0d4dd0
29 [lonsATHE 0 KHCIOTaX U COJAX Bubmmorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bl ToTy4eHust BOAOPO/Ia B bubnuotexa [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuyeckas padora Ne 4 110 TeMe
31 «llljonvquHe " I():061/113aH1/Ie BOJIOPOJIa bubmorexa LIOK
y ’ https://m.edsoo.ru/ffod4f42
M3YYCHHUE IO CBOMCTBY
32 MossipHblii 00bEM ra3oB. 3ak0oH ABOTapO bubmorexa IOK

https://m.edsoo.ru/ff0d542e
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Brruucienns o0béMa, KOJIMYECTBA

33 BEIIIECTBA rasa 1o €ro U3BECTHOMY bubmorexa LIOK
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA WIIH 00BEMY
Brruucienus 00bEMOB ra30B 110
34 YpaBHEHHUIO pEaKIIMU Ha OCHOBE 3aKOHA bubmnorexa LIOK
B} . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUI ra30B
35 dOu3nvecKknue U XUMUYECKHE CBOMCTBA bu6mmoreka [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanui. [Tonstue 06 bubmuorexa [JOK
HHIAKAaTOpax https://m.edsoo.ru/ff0d59e2
Boaa kak pactBoputens. Hacelenaslie u
37 He}?acmmepHHme II))aCTBOpI)I. Mat:IiOBaﬂ bubmmoreia LIOK
https://m.edsoo.ru/ff0d5b40
JIOJISL BEILIECTBA B pacTBOPE
[IpakTuueckas padora Ne 5 1o Teme
38 «IIpUroTOBIICHNE PACTBOPOB C bu6mmoreka [IOK
oIpeeTEHHOM MacCOBOM A0IEH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonTtpouabnas padora Ne2 mo reme bubnuoreka [IOK
«Kucnopoa. Bogopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupUKaus, bu6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
ITonyuyeHnue U XMMHUYECKHE CBOMCTBA
41 Kncny(:ITHLIX OCHOBHBIX U aM(OTEPHBIX Brbmiorexa LIOK
’ https://m.edsoo.ru/ff0d664e
OKCHJIOB
OcHoBaHus: cOCTaB, KJIacCU(pUKAIIHS, bubmuotexa [JOK
42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 ITonyyenue u XMMHUYECKUE CBOMCTBA bubnuorexa [IOK

OCHOBaHUH

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d587a
https://m.edsoo.ru/ff0d59e2
https://m.edsoo.ru/ff0d5b40
https://m.edsoo.ru/ff0d5eba
https://m.edsoo.ru/ff0d6342
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0d67ca

Kucnotsl: cocras, kinaccudukanus, bubmuorexa [JOK
44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TosnydyeHne u XUMHYECKUE CBOWCTBA bubmmoreka [IOK
KUCIIOT https://m.edsoo.ru/ffOdfee2
Comnu (cpeaHue): HOMEHKIATypa, CIIOCOOBI bubmuorexa [JOK
46 .
MOJIyYCHHS, XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ad9474
[pakTudeckas pabora Ne 6. Permenue
47 DKCIIEPUMEHTAJIbHBIX 33134 10 TEME bu6mmoreka [IOK
«OCHOBHBIC KJIACChI HEOPTAHMYECKUX https://m.edsoo.ru/00ad9b7c
COCMHEHUIN»
48 I'enernueckas cBs3b MEXKIY KjacCaMH bubnnorexa [HOK
HEOPraHUYeCKUX COCIUHCHUI https://m.edso00.ru/00ad9a50
49 O00011IeHIE U CUCTEMATH3aIUs 3HAHUI bubmorexa [IOK
https://m.edsoo.ru/00ad9cb2
KounrpoJabHnas padora Ne3 mo teme
50 "OCHE))BHBIG K;accm HEOPraHU4eCKUX Bubamorexa [OK
. https://m.edsoo.ru/00ad9ela
coeuHeHUit
[TepBbIe OMBITKY KIIACCHPUKAITUN
51 XI/II\I/)II/IIIGCKI/IX 3JIEMEHTOB. ?IOH;HG: 0 bubmmoreia LIOK
https://m.edsoo.ru/00ad9ffa
Ipymmax CXOJHBIX SJIEMEHTOB
[Tepuonnueckuii 3akoH u [leprnonnueckas
52 CI/IfTCMI; XAMWUYECKHAX SHCMGII;TOIJ; . . bubmmoreia LIOK
https://m.edsoo.ru/00ada52c
Menneneena
53 Ileprozsl, TpymIIbL, MOATPYIIIEI Bubmorexa HOK
’ ’ https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SIZIED. bubnmoreka [JOK
N3oTomns! https://m.edsoo.ru/00ada342
55 CtpoeHue 3JIeKTPOHHBIX 000JI09€K aTOMOB bubnuotexa [JOK



https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/00ad9474
https://m.edsoo.ru/00ad9b7c
https://m.edsoo.ru/00ad9a50
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/00ad9e1a
https://m.edsoo.ru/00ad9ffa
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada52c
https://m.edsoo.ru/00ada342

aneMeHToB llepuoanueckoii cucremst /1.
. Menneneena

https://m.edsoo.ru/00ada6bc

XapakTepucTUKa XUMHUYECKOI0 JIEMEHTA

56 10 ero noJioxkeHuto B [leproanueckon Bu6mnorexa LIOK
https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3nauenue [leprnoanyeckoro 3akoHa ajist
57 pa3BUTHS HayKu U nipakTuku. [. 1. bubmuorexa [JOK
MenzeneeB — yu€Hblii, iegaror u https://m.edsoo.ru/00ada96e
rpaKIaHUH
Pe3epBHblii ypok. O000menue u
58 CHCTzMaTnszll:nﬂ 3:1)3}11(1117]11/ bubmmorexa [IOK
N https://m.edsoo.ru/00adb33c
Bcepoccuiickasi npoBepouHasi pa6ora
KounrpoJabHnas padora Ned4 mo teme
59 «CTpopeHne anma. XuMn4yeckas CBs3b» bubamorexa LIOK
. https://m.edso0.ru/00adb486
/ Beepoccuiickasi mpoBepo4yHasi padora
60 DNEeKTPOOTPHUIIATEITLHOCTh ATOMOB bubnuotexa [JOK
XUMHAYECKHX 3JICMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuyeckas CBs3b Bubmiorexa LIOK
https://m.edsoo.ru/00adac34
62 KoBaneHTHas nosnsipHast XMMHYECKas bubnuoreka [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HENoOsIpHAs XMMUYECKast bubnnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
bubmuoreka [JOK
o4 Cremneth OkiCIeHs https://m.edsoo.ru/00adae28
65 OKHCIUTENbHO-BOCCTAHOBUTEIHHBIE bubnmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
66 OKHCIUTENN ¥ BOCCTAHOBHUTEITU bubmmoreka [JOK



https://m.edsoo.ru/00ada6bc
https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00ada96e
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076

https://m.edso0.ru/00adb076

PesepBubIil ypok. O6001IcHIE 1

bubmuoreka [JOK

67 CUCTEeMAaTH3aIMsl 3HAaHHUH 110 TeMe 1
«Ctpoenue aLTIOMa. XuMUUECKast CBSI3b) hitps://m.eds00.r/00ad9ch?
68 PesepBHbIil ypok. O60061eHIE 1 1 bubmuorexa [JOK
CHCTEMATHU3ALINS 3HAHUMN https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KJIACC

KoJunyecTBO 4acoB KoppekTnpoBk = JjIeKTPOHHBbIE
Ne ara a udpposbie
Tema ypoka A i pp
n/n Bceero KP 1P U3YyYeHHs oOpa3oBaTe/ibHbIE
pecypchbl
[lepuoauueckuii 3aK0OH.
bubmuoreka [JOK
[Tepuonnueckas cucrema
1 1 https://m.edso00.ru/00a
XUMHUYECKUX 3jieMeHToB J[. 1.
db59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU bubnuorexa [JOK
2 CBOMCTB XUMHUYECKHX AJICMEHTOB 1 https://m.edsoo.ru/00a
MEePBBIX TPEX MEPUOIOB db6b6
bu6mmoreka [IOK
Knaccudukanus u HOMeHKIaTypa
3 eo Fa}(Iil)/IlleCKI/IX BOIICCTE P 1 https://m.edsoo.ru/00a
P - db7e2
. bu6mmoreka [IOK
Buapl XUMUYECKOH CBS3U M THITBI
4 COHCTALIHIECKIX DEMETOK 1 https://m.edso00.ru/00a
P p dbac6
KonTposbnasi padora Nel no Teme
5 «IToBTOpEHME U yriayodieHue 1 1
3HAHWH OCHOBHBIX Pa3/ejioB Kypca
8 kiaccay»
bubmuorexa [JOK
Knaccudukanmst xumMmuaeckux
6 . 1 https://m.edso0.ru/00a
peaxIuii Mo pa3IMyHbIM MPU3HAKAM
dbcb0
IToHATHE O CKOPOCTH XUMHUYECKOMN bubnnorexa [JOK
7 peakuuu. [IoHsITHE O TOMOTEHHBIX U 1 https://m.edsoo.ru/00a
TeTEPOreHHBIX PEaKIIMIX dbe9a



https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb59e
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
https://m.edsoo.ru/00adbe9a

IIoHsaTHE 0 XUMHUYECKOM PaBHOBCCHHU.
q)aKTOpBI, BJIMAIOIHUE HA CKOPOCTH

bu6mmoreka [IOK

8 N https://m.edsoo.ru/00a
XUMUYECKON PEaKIIUU U TTOJIOKEHNE dc28c
XUMHUYECKOTO PAaBHOBECHSI
bubmuoreka [JOK
OKHCIIUTENbHO-BOCCTAHOBUTEIHHBIC
9 https://m.eds00.ru/00a
peakiun dcade
Teopus 31eKTPOIUTHUECKOI bubnuoreka [IOK
10 mucconuaruu. CHIBHBIC U c1a0ble https://m.edsoo.ru/00a
AIEKTPOIUTHI dcd68
bubmuorexa [JOK
11 HoHHbIE ypaBHEHHS peakui https://m.edsoo.ru/00a
dd448
XUMHUYECKUE CBOMCTBA KUCTIOT U bubnuorexa [JOK
12 OCHOBAaHHU B CBETE MPEACTaBICHUMN https://m.edsoo.ru/00a
00 2JIEKTPOJIUTUYECKON JUCCOIHAIIIHI dd5d8
XuMH4ecKre CBOMCTBA COJIEH B CBETE bu6mmoreka [JOK
13 IpeJICTaBIeHUH 00 https://m.edsoo.ru/00a
ANEKTPOIUTUYECKON TUCCOIIUAIIUT dd8b2
bu6mmoreka [IOK
14 [TonsiTre o ruaponnse cosen https://m.edsoo.ru/00a
dd9d4
bu6mmoreka [JOK
O06o01eHre U cucTeMaTu3aIus
15 HUI & https://m.edsoo.ru/00a
3HAHUH ddd12
[IpakTrdeckas pabora Ne 1. bu6mmorexa [IOK
16 «PeleHne KCrnepuMeHTaTIbHBIX https://m.eds00.ru/00a
3371249 ddbfa
17 KonTtpoubHnas padora Ne2 mo reme bubnnorexa [JOK



https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adc28c
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcade
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00adcd68
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add448
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add5d8
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add8b2
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00add9d4
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addd12
https://m.edsoo.ru/00addbfa
https://m.edsoo.ru/00addbfa

«JIeKTPOJIUTHYeCKAS
JUCCOIHAIMA. XUMHYECKHE
peakiun B pacTBOpPax»

https://m.edsoo.ru/00a
ddec0

OO01mast XxapakTepuCTHKA TAJIOTCHOB.

bu6mmoreka [IOK

18 XUMHYECKUE CBOMCTBA HA IPUMEPE https://m.eds00.ru/00a
XJIopa ddfe2
XmopoBogopoa. CoJisiHast KHCIIO0Ta, bubnmoreka [JOK

19 XMMHUYECKHE CBOMCTBA, MOJyYEHHUE, https://m.edsoo.ru/00a
IPUMEHEHNE del04
[TpakTryeckas pabora Ne 2 o reme bubnuorexa [JOK

20 «llonyyeHre COISTHON KUCIIOTHI, https://m.edsoo.ru/00a
U3y4YEHHUE €& CBOWCTBY de348
Brluucnenus no ypaBHEHUSIM bubnnorexa [HOK

21 XUMHYECKUX PEaKIUi, €CIU OAUH U3 https://m.edsoo.ru/00a
PEareHTOoB JaH B U30BITKE de488

bu6mmorexa [IOK
OO01mas xapakTepuCTHKa SJIEMEHTOB
22 VIA https://m.edso00.ru/00a
TPy de64a
AJI0TpOIHBIE MOIUDUKAIIUN CEPHI.
HaxomI;eHHe Ccephl I/I(i)eé COC}II/IHGII)-II/Iﬁ bubmaorexa [JOK

23 X P . https://m.edsoo.ru/00a
B TIpHpoJie. XMMHUYECKHE CBOMCTBA de64a
cephl geocsa
CepoBOa0OpO1, CTPOCHUE bubmaorexa [JOK

24 P PO, 1P ’ . https://m.eds00.ru/00a
buznyecKkue 1 XUMUIECKHE CBONCTBA

de802
Oxkcuabl cepsl. CepHasi KMCIIOTA, bu6mmorexa [IOK

25 ¢u3nUeckre 1 XUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00a
MIPUMEHEHHUE dea28

26 XUMHUYECKUE PEAKITNH, JICKAIUE B bu6mmoreka [IOK



https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addec0
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00addfe2
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade104
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade348
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade488
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade64a
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00ade802
https://m.edsoo.ru/00adea28
https://m.edsoo.ru/00adea28

OCHOBE IIPOMBIIIICHHOTO CII0c00a
MOJTYYCHHS] CEPHOU KHCIIOTHI.
XHUMHYECKOE 3arps3HEHNE
OKPY’KaIOIIEeH Cpebl COSTMHEHUSIMHU
cepol

Brrancnenune maccoBoit JOJIM BbIXOJa

https://m.edsoo.ru/00a
dec8a

bubmuoreka [JOK

27 https://m.edsoo.ru/00a

MPOJYKTA PEAKIIUU decsa

OO0m1as XxapakTepuCTUKa JIEMEHTOB

V A-rpymibl. A30T, paclipOCTpaHEHHE bubmorexa HOK
28 Pyt <1) > Pactipoctp https://m.eds00.ru/00a

B TIPUPOJIC, H3Hz1e01<ne u deeat

XUMHUYECKHE CBONCTBA

AMMHak, ero pu3nIecKue u bubnnoreka [JOK
29 XUMUYECKHE CBOWCTBA, MOTYyYEHUE U https://m.eds00.ru/00a

IPYMEHEHUE df004

[TpakTryeckas padora Ne 3 mo Teme bu6mmoreka [IOK
30 «IlonyyeHne aMmmuaka, U3y4eHue ero https://m.eds00.ru/00a

CBOUCTB» df180

A3oTHas KucioTa, e€ Gpusndeckue u bubmorexa HOK
31 N https://m.edso0.ru/00a

XUMHUYECKHE CBOHCTBA 4306

Hcnonb30BaHre HUTPATOB M COJICH

aMMOHMS B KQUECTBE MUHEPAJIbHBIX bubnuoteka [JOK
32 ynoOpeHuit. XumMudeckoe https://m.edsoo.ru/00a

3arpsi3HEHUE OKPYKAIOIIEH CpeIbl df518

COETMHEHUSIMU a30Ta

®dochop. Oxcua pochopa (V) u bubnmnoreka [JOK
33 dochopHas kucnora, pusnueckue u https://m.edsoo.ru/00a

XUMHUYCCKUC CBOﬁCTBa, MOJIYYCHHUC

df68a



https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adec8a
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adeea6
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf004
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf180
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf306
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf518
https://m.edsoo.ru/00adf68a
https://m.edsoo.ru/00adf68a

Hcnons3oBanue pochatos B
KauecTBE MHUHEPAIIBHBIX YIOOPCHUIA.

bu6mmoreka [IOK

34 . https://m.edsoo.ru/00a
3arpsi3HEHUE TPUPOTHON CPEIbI d4fe20
dbocdaramu
Yraepon, pacipoCcTpaHEHHUE B bubnunoreka HOK
35 npupoze, Gu3NIecKue 1 XUMHUYECKUE https://m.edsoo.ru/00a
CBOMCTBa dfd9c
Oxcuanl yriepoja, ux GU3nIeCKue 1
yHIEp N ¢ bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA.
36 https://m.edsoo.ru/00a
DKOJIOTHYECKUE TTPOOIIEMBI, dfebe
CBsi3aHHBIE ¢ OKCHIOM yrieposa (1V)
bubmuorexa [JOK
37 VYronbpHas KUCIIOTa U €€ COJTU https://m.edsoo.ru/00ae
006¢c
[IpakTryeckas padora Ne 4 o Teme
" bubnuorexa [JOK
[TonyyeHne yriaekuceaoro rasa.
38 https://m.edso0o.ru/00ae
KadecTBeHHas peakiys Ha kKapOoHaT- 0276
noH"
[TepBoHayanbHbIE TOHATHUS 00 bubnnorexka [JOK
39 OpPraHMYECKUX BEIIECTBAX KakK O https://m.edsoo.ru/00ae
COCIUHEHMAX yriaepoja 054e
bu6mmoreka [IOK
40 Kpemuuii u ero coennnenus https://m.edsoo.ru/00ae
080a
[IpakTtuueckas pabora Ne 5. Pemienne
bubmuorexa [JOK
SKCIEPUMEHTAIBHBIX 337124 110 TEME
41 ~ https://m.edsoo.ru/00ae
«BaxHeue HEMETaIbl U UX 0bf2
COCTMHCHUS) =
42 KonTpoJsbHas padora Ne3 no reme bubnnorexa [JOK



https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfc20
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfd9c
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00adfebe
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae006c
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae027e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae054e
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae080a
https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0bf2

«BaxxHedIue HEMETAJLJILI B UX
COeIUHEHM S

https://m.edsoo.ru/00ae
0el8

OO01mas XxapakTepUCTHKA XUMUIECKUX
AJIEMEHTOB — METaJIJIOB.
Meranueckas CBsi3b U

bu6mmoreka [IOK

43 https://m.edsoo.ru/00ae
MeTaJInuecKasi KpUCTalInuecKast 1036
pemérka. @u3nveckre CBOMCTBA T
METaJIIOB
XUMHUYECKHEe CBOMCTBA METAILIIOB. bubmuorexa [JOK
44 DIEKTPOXUMUYCCKUN PSITT https://m.edsoo.ru/00ae
HaIpsHKEHUH METAJLIIOB 1156
O61mue crnocoObl MOTyYeHUs
MetaiioB. CruiaBbel. Berancienus mo bubmuorexa [JOK
45 YpaBHEHUSM XUMUYECKUX PEAKLUMT, https://m.edsoo.ru/00ae
€CJIM OJIUH U3 PEareHTOB COJAEPKUT 1156
IPUMECH
bu6mmoreka [JOK
46 [TonsiTHie 0 KOPPO3UM METAIIIOB https://m.edsoo.ru/00ae
1278
bu6mmoreka [JOK
47 [IlenouHbIe METATIIBI https://m.edsoo.ru/00ae
14b2
OKCHJTBI ¥ THIPOKCHIBI HATPHS U bubmmorexa [IOK
48 - https://m.edsoo.ru/00ae
14b2
[[lemoyHO3eMENbHBIC METAILIBI — bubmmorexa [TOK
49 N — https://m.edso00.ru/00ae
15e8
50 Bakueiinme coeTMHEHNS KaJIbIUS bu6mmoreka [IOK



https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8

https://m.edsoo.ru/00ae
15e8

O00011eHUE U CUCTEMATU3 AL

51 N
3HAHUI
JKécTkocTh BOIBI M CLIOCOOEI €8 bubmoreka LOK
52 https://m.edsoo.ru/00ae
yCTpaHEHHUS 1886
[IpakTrdeckas pabora Ne 6 o Teme bubmuorexa [JOK
53 "YXKEcTKOCTEL BOJBI M METOEL €€ https://m.edsoo.ru/00ae
ycTpaneHus" 1ae8
bu6mmorexa [IOK
54 ATroMUHUN https://m.edsoo0.ru/00ae
1c64
AMdoTepHbIe CBOMCTBA OKCHIA U bubmorexa HOK
55 p https://m.edsoo.ru/00ae
THAPOKCH]IA 1064
bu6mmoreka [JOK
56 Keneso https://m.edso0.ru/00ae
1d86
bu6mmoreka [JOK
OKcuIpl, THAPOKCUIBI U COJIM JKeJle3a
57 (Il 1) https://m.edsoo.ru/00ae
) n xenesa ( 35e6
58 O00011eHNEe U CUCTEMATU3 AL
3HAHUU
IIpaxTrueckast pabora Ne 7. Pemenue
bu6mmorexa [IOK
HKCIEPUMEHTAILHBIX 3344 [10 TEME
59 N https://m.edso0.ru/00ae
«Baxxuenme MeTaJUILL U UX 3de8
COEIMHEHNSD)
60 Boruncnenus no ypaBHEHUAM bub6nuorexa [IOK



https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
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[NPOT'PAMME







IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJIBHOMN ITIPOT'PAMMBI

8 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

11

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ nmporpaMmbl OCHOBHOI'O oﬁmero 06p330BaHI/Iﬂ

ITo Teme: «HepBOHa‘-IaJIBHBIe XUMHNYCCKUC ITOHATHUA)

pacKpbIBaTh CMBICI OCHOBHBIX XHUMHUYECKHUX TIOHATHUMA: aTOM,
MOJIEKYJIa, XUMHUYECKHI DJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE
BEUIECTBO, CMeCh (OJHOpPOJHAs M HEOAHOPOJHAas), BAJEHTHOCTD,
OTHOCHUTENIbHAsT aTOMHasi M MOJIEKYJsIpHas Macca, KOJIWYECTBO
BElIECTBa, MOJb, MOJSIpHAsT Macca, MaccoBas J0Ji1 XUMHUYECKOTO
DIIEMEHTa B COCIMHEHUHU, MOJIAPHBIA O0BEM, XMMHUYECKas peaKius,
KIaCCU(UKALUSA  PEAKIMH:  PEaKlMu  COCAWHCHUS,  PEaAKIHH
pa3joXKeHUs, peaklUuu 3aMelIeHHs, peakIuu oOMeHa, HK30- U
SHJOTEPMUUYECKHE PEAKINH, TEIIOBOM 3(P¢EeKT peakiuu, pacTBOD,

MacCoBas 40Jd BEUICCTBA (HpOI_[eHTHaH KOHHeHTpaHI/Iﬂ) B paCTBOpC

1.2

1.3

14

1.5

HINTIOCTPUPOBATE B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX MMOHATHU H

MPUMEHSTDH 3TH IMOHATHUS MIPU OMMCAHUU BEILIECTB U UX MPEBPAILLCHUI
HCIONIb30BAaTh XUMHYECKYI0 CHMBOJHKY JJII COCTaBiCHHUS (GOpMYI
BEILIECTB U YPAaBHCHUN XUMHUUYECKUX PEAKIIUI

pacKkpbIBaTh  CMBICI  3aKOHOB  COXPaHEHHs MacChl  BEILECTB,
MIOCTOSIHCTBA COCTaBa, AaTOMHO-MOJIEKYJSIDHOTO YYE€HHs, 3aKOHa
ABoranpo

OTNpeNeNsiTh  BAJICHTHOCTb aTOMOB  JJIEMEHTOB B OMHapHBIX

COCOAUMHCHUAX

1.6

1.7

KJaccu(UIUpOBaTh XUMHUYECKHE peakuuu (MO0 YUCIy M COCTaBy
YYacCTBYIOUIMX B PEAKIMH BEILIECTB, 10 TEMIOBOMY 3PGEKTY)
BBIUHCISATh OTHOCHUTEIBHYIO MOJIEKYISIPHYIO U MOJSIPHYIO MAacchl

BCIICCTB

1.8

BBIUHCIISATH MACCOBYIO JIONIO XMMHYECKOTO JJIEMEHTa Mo (opMmyrie

COEIMHEHMS,

1.9

BBIYUCJIATH MAaCCOBYIO JOJIIO BCIICCTBA B PpaCTBOPC




1.10

MPUMEHSTh €CTECTBEHHOHAYYHbIE METO/bI MMO3HAaHUs — HaAOJIO/IEHUE,
U3MEPEHHE,  MOJCIMPOBAaHUE,  OKCHEPUMEHT  (peajbHbIi U

MBICJICHHBIN )

ITo Teme: «Bakuelmme MMPEACTABUTCIIN HCOPraHMYCCKHUX BEIICCTB»

2.1

2.2

pacKpblBaTh CMBICII OCHOBHBIX XHMHUYECKUX TIOHATUH: OKCHU],
KHCJI0Ta, OCHOBAHUE, COJIb
ONpEAEATh MPUHAAICKHOCTh BEIIECTB K ONPEACIEHHOMY KJaccy

coeMHeHul no popmMynam

2.3

KJ'IaCCI/I(l)I/II_II/IpOBaTB HCOPraHNMYCCKUC BCIICCTBA

2.4

2.5

2.6

2.7

XapakTepu3oBaTh (ONHUCHIBaTH) O0OLIME XMMHUYECKHE CBOICTBa
BEIIECTB Pa3jIMYHBIX KJACCOB, MOJATBEPKAas OINHCAHHE IpUMEpaMHu

MOJIEKYJISIPHBIX YPAaBHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3UpPOBATH CBOMCTBaA B€OICCTB B 3aBUCHMOCTH OT HUX
Ka4€CTBCHHOI'O COCTaBd, BO3MOXHOCTH IIPOTCKAHUA XHMHYCCKHUX

HpeBpaHICHI/Iﬁ B PA3JIMYHLIX YCIIOBUAX

CIENOBaTh MpaBWJiaM TMOJb30BAHUS XUMHUYECKOM TIOCYyAOH H
71ab0paTOpHBEIM O00OpYIOBAaHUEM, a TaKXKe IMpaBUIaM OOpaIleHHs C
BEIIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU TIO BBIOJTHEHHUIO
71a060paTOPHBIX XMUMHUYECKUX OMBITOB MO TMOJIYYCHHIO U COOMPAHMIO
ra3oo0pa3HbIX BEIIECTB (BOJOPOAA U KHCIOpPOJAA), MPUTOTOBICHUIO
pacTBOPOB € ONPENEIIEHHOM MacCOBOM JOJIEW PacTBOPEHHOIO
BEIIIECTBA, INIAHUPOBATH U MPOBOJAUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacno3HaBaHUIO PACTBOPOB IIEJIOYEHd M KUCIOT C TOMOIIBIO

MHAUKATOPOB (JakMyc, ¢peHondTaaert, MEeTUIOPaHXK U IpyrHe)
MPOBOAMTDH PACU€ThI M0 YPABHEHUIO XUMUYECKON peaKkIuu

I[To Teme: «llepmogmyeckuit 3akoH u Ilepmogmueckass cucrema
xumudeckux snemeHToB J[. M. MennaeneeBa. CtpoeHHne aTOMOB.

Xumundeckas cBi3b. OKHUCIUTEILHO-BOCCTAHOBHUTCILHBIC peaknuuun»

3.1

pPacKpbIBaTh CMBICT OCHOBHBIX XHMHUYECKHX TOHATHUN: SAPO aroma,
ANIEKTPOHHBIA CIIOM aTroma, aTOMHas OpOWUTalb, paguyc aTroma,
XUMUYECKasl CBsI3b, NOJIApHAs M HEMOJIApHAas KOBAJIEHTHasi CBS3b,
ANEKTPOOTPHUIATEIIPHOCTh, WOHHAs CBS3b, WOH, KAaTHOH, AaHWOH,

CTCIICHb OKUCJICHUA

3.2

K.HaCCI/I(pI/ILII/IpOBaTB XUMHNYCCKHUEC 3JICMCHTHI




3.3

3.4

OIKCHIBATh W XapaKTepH30BaTh TaOim4Hyto ¢opmy Ilepronmdeckoit
CUCTEMBl XHMHYECKUX DJIEMEHTOB: pa3IN4aTh MOHITHS «TJIaBHAsS
noarpynma (Arpynma)» u  «mob6ounas mnoarpynmna (brpymma)y,

«MaJIple» U «OOJIBIITHEY epruoabl

packpsiBaTh cMmbica [lepuoanueckoro 3akona .M. Menpeneesa:
JIEMOHCTPHUPOBATh MOHUMAHHUE MEPUOJIUUECKON 3aBUCUMOCTH CBOWCTB
XMMHYECKHUX DJJIEMEHTOB OT HUX TnoJokeHus B Ilepuoamueckoit

CHCTEMCE

3.5

COOTHOCHTHb  0003HaueHHUs, KOTOpble HUMEITCI B  Tabiuue
«Ileppuoguueckass  cucrema  XuUMHYeckux  anementos .M.
MeneneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMHM CTPOEHHUS aTOMOB
XMMHYECKMX DJJIEMEHTOB (COCTaB MW 3apaj sjapa, oOliee 4YHCiIo

QJICKTPOHOB U PACIIPCACICHHUC UX I10 3JICKTPOHHBIM CJ'IOSIM)

3.6

3.7

OIIPCACIIATh CTCIICHDb OKHUCJICHUA 3JICMCHTOB B 6I/IHapHBIX

COCAUMHCHUAX

ONpCACIIsITL BUJ XHUMHYECKOH CBS3U (KOBaJ'IeHTHaSI u I/IOHHaH) B

HCOPTaHNUYCCKUX COCIUHCHUAX

9 KJIACC

Kon
NpoBEePsAEMOro
pe3yJbTara

1

11

HpOBepﬂeMble NpeaAMETHBIC PE3YJIbTAaThl OCBOCHUA OCHOBHOI
06p830BaTe.TIbH0ﬁ nmporpaMmbl OCHOBHOI'O 001ero 06pa3013amm

ITo Teme: «BemecTBo U XUMUYECKasT PEAKIIUSD)

pacKpbhIBaTh CMBICI OCHOBHBIX XWMHUYECKHX TOHSATHH: pPacTBOD,
ANEKTPOJUTHI, HEANEKTPOJIUTHI, JIICKTPOIUTHYECKAsT AUCCOLUALINS,
peakiMy MOHHOTO OOMEHa, KaTaju3aTop, XUMHYECKOE PaBHOBECHE,
oOpaTtumbie u HeoOpaTuMbIe peakiuu,
OKUCITUTETFHOBOCCTAHOBHUTEIILHBIC peaxIuu, OKHUCTTUTEND,
BOCCTAHOBUTEIb, OKHCIIEHHME U BOCCTAHOBIIEHHME, aJJIOTPOIIHUS,
am(poTepHOCTh, XUMHYECKass CBA3b  (KOBaJCHTHas, HOHHAas,
MeTaJuIMuecKas), KpUCTAJNIMYECKas pemETKa, CIUIaBbl, CKOPOCTh

XUMHYECKON peaKiuu

1.2

HIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATHU U

IMPUMCHATH OTU IMMOHATHS ITPU OIMMCAHUHN BCUICCTB U UX npeBpameHHﬁ

1.3

COCTaBJIATh YpPaBHCHUA 3JICKTpOHPITH‘ICCKOI>’I Jucconuanuu KHCIIOT,
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IEJI0Ye W COJICH, TOJHBIE W COKpAalIEHHBIE YpPaBHEHHS PEaKLM
MOHHOTO OOMeHa
PacCKpbeIBaTh CYHIHOCTH OKHCIIMTCIBbHO-BOCCTAHOBHUTCIIbHBIX peaxunﬁ

IMOCPEACTBOM COCTABJICHHSA 3JICKTPOHHOI'O 0ajaHca 3TUX peaKHI/Iﬁ

1.5

MPOBOAMTDH PACUETHI MO0 YPABHEHUIO XUMUYECKOM peaKkIuu

2.1

IlIo Ttemam: «HemeTramnel M ux COCOAUHCHUA» H «MeTanael U HX

COCOAUHCHUA

XapaKTepu30BaTh (ONMUCHIBATh) OOIIME U CHICIM(PUUECKIE XUMHUUECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEILIECTB, MOJTBEpPXkJas ONMCAHUE
IIpUMEpaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHUH COOTBETCTBYIOLINX

XUMHNYCCKHX peaKHI/Iﬁ

2.2

COCTaBJIATb YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIMINX CYIICCTBOBAHUC

IeHETHYSCKOM CBSI3U MCKAY BCIICCTBAMU PA3JIMIHBIX KJIIACCOB

2.3

IIPOrHO3UPOBATH CBOMCTBa BCIICCTB B 3aBUCHUMOCTH OT UX CTPOCHHUA,
BO3MOXHOCTH HPOTCKAHUA XUMHUUYCCKUX HpCBpaHIGHI/Iﬁ B PA3JIMYHBIX

YCIIOBHSIX

2.4

cleoBaTh MpaBWJIaM TIONB30BAaHUS XUMHUYECKOW TIOCYAOH W
mabopaTOpHBIM 00OPY/IOBAHMEM, a TaKXKe IpaBUJiaM OOpaIleHus C
BEIIECTBAMH B COOTBETCTBHUH C HMHCTPYKIUSMHU 110 BBIIOJHEHUIO
J'Ia60paTOpHI)IX XUMHUYCCKUX OIIBITOB IIO IOJYYCHUIO H CO6I/IpaHI/HO

F33006pa3HBIX BCIICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a)

2.5

OPOBOJUTHh pEaKIHUM, MOATBEPKJIAIOIINE KadeCTBEHHBIH COCTaB
Pa3IMYHBIX BEMIECTB: PACMO3HABATH ONBITHBIM MYyTEM XJIOPHUA-,
Opomuza, wuomuna, Kkapbonar, ¢ocdar, cuaukar, cyiabdar,
THJIPOKCUIMOHBI, KaTHOHBI aMMOHHS, WOHBI HM3yYCHHBIX METaJUIOB,

MNPUCYTCTBYIOIIHEC B BOOAHLIX paCTBOpPAX HCOPTraHNYCCKUX BCIICCTB

3.1

[To Teme: «XuMUs 1 OKpy’Karomas cpeiar

pacKkpbIBaTh CMBICII OCHOBHBIX XuMu4eckux mnoHstuii: [IJK

BCIICCTBA; KOPPO3Ud MECTAJIIIOB

3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTENBHON JESTENbHOCTH —
aHaJIu3 W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHUCTEeMAaTH3aIUIO,
BBIABJIICHHUC HpI/I‘II/IHHO-CHCIICTBeHHBIX CBH3GFI —  JJId I/I3y‘-IeHI/ISI
CBOMCTB BEIIECTB M XUMHYCCKHX PEaKIIMi;,; eCTCCTBCHHOHAYYHBIC

METOABlI IIO3HAHUA — HaGHIOIIeHI/IC, HU3MCPCHUC, MOACINPOBAHUC,




AKCIIEPUMEHT (peaJIbHBINA U MBICIICHHBIN )



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 3J1eMEHT COAEePKAHMS

1

HepBOHa‘IaJIBHBIe XHUMHUYCCKUEC ITOHATHUA

11

[Ipenver xumuu. Ponb XUMUM B JKU3HHM 4YeloBeKa. XUMHS B CHUCTEME HayK.
Tena u BemiecTBa. PU3MUECKUE CBONCTBA BEIIECTB. ATrperarHoe COCTOSTHUE

BCIICCTB

1.2

1.3

1.4

IlonsTHEe O MeTOAaxX MO3HAHUSA B XMMHUM. UHCTHIEC BEIIECTBA U CMECH. Crioco051

pas3aeneHus cmecen

ATOMBI WH MOJICKYIJIBI. Xumudueckue d3yeMeHThl. CHUMBOJBI XHMHYECKHX

351eMeHTOB. [IpocTbie U Cl10KHBIE BellecTBAa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaneHTHOCTP aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemlecTB.  OTHOCUTENbHAas  aTOMHas  Macca.
OTtHOCHUTENBHASA MOJIEKYJIIpHAs Macca. MaccoBas 107151 XUMUYECKOr0 2JI€MEHTa

B COCIMHCHNU

1.5

KomnuectBo BemectBa. Moisb. MonsipHasg Macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4Mcia CTPYKTYPHBIX €IWHUI BemectBa. Pacu€rsl mo ¢opmynam

XUMHYECKHX COCIUHEHUM

1.6

dusnueckue U XUMUYECKUE SBJICHUSA. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHUs Macchl BEUIECTB. XUMHUUecKue ypaBHeHus. Kiaccudukanus

XUMHUYCCKHUX peaKLII/Iﬁ (CO@I[I/IHGHI/IH, Ppa3JI0KCHUA, 3aMCILICHN A, O6M€Ha)

1.7

XYUMUYECKUH IKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOU MOCY 10, ¢ TpaBUiaMu
paboTel B JabopaTopun W mpuéMaMu OOpamieHus C JabopaTOPHBIM
o0opy/soBaHHEM, H3yYe€HHE U ONUCaHWe (U3MYECKHX CBOWCTB 00pasloB
HEOPraHWYECKUX BEIIeCTB, HaOoaeHne (u3ndeckux (IUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAHHUE caxapa B CTYIKE, KHUIIEHHE U KOHACHCAIUS BOJIbI) U
XUMHYECKHX  (TOpeHHe CBEeYd, MpOKaTMBaHWE MEIHOW  MPOBOJIOKH,
B3aUMOJICHCTBHE MeJla C KHCIOTOW) SBJIEHWW, HAOMIOIEHWE W OINUCaHUE
NPU3HAKOB TMPOTEKAHHWA XWMHUYECKUX peakuuid (pa3joxkeHWe caxapa,
B3aUMOJICICTBHE CEPHOM KHCJIOTHI C XJOPUAOM Oapus, pa3oXeHHe
ruapokcuaa meau(ll) mpu HarpeBaHum, B3aMMOJEHUCTBHE Kelie3a ¢ PacCTBOPOM
comma meau(ll), n3yuenue cnocoOoOB pasaeneHus: cMecei (C MOMOIIbI0 MarHuTa,
bunbTpOBaHNE, BHIMMAPUBAHUE, TUCTHILIISAIMS, XpomaTtorpadus), MpOBEICHUE

OUYHCTKHU MOBAPEHHOM conu, HAOI0IEeHUE U ONTMCAaHKE PE3YJIbTATOB MPOBEICHHUS




2.1

2.2

2.3

OTBITA, WLTFOCTPUPYIOIIETO 3aKOH COXPAaHEHHsI MacChl, CO3JaHHe MoJelei

MOJIEKYJI (I1apOCTEP>KHEBBIX )
Baxwuelime npeactaBUTeNId HEOPraHUYECKUX BEILIECTB

Bo3ayx — cmech razoB. CoctaB Bosnyxa. Kucinopom — snemMeHT u mpocToe
BenlecTBo. HaxoxaeHuwe kuciaopoja B mpupoje, (pusmdyeckue U XUMHYECKHE
cBoiictBa (peakuuu ropenusi). Oxcuzapl. [Ipumenenue kucimopona. CrocoObl
MOJIyYeHUsl KHUCIOpoJa B J1a0OpaTOpuud M MHPOMBIIUIEHHOCTH. Kpyroopot

KUCIIOpo/a B mpupoe. O30H — aIoTponHas MoAU(GUKALHU KACIOpOoIa

TernoBoit 3P PeKT XUMUIECKOHN peakIui, TEPMOXUMUIECKAE YPAaBHEHHS, SK30-
Y DHIOTEPMUYECKUE PeaKUK. TOIUINBO: yrojib U MeTaH. 3arpsA3HEHHUE BO3/1yXa,
ycuiIeHHe TapHUKOBOro 3¢ dexra, pa3pyiieHre 030HOBOTO CIIOs

Bonmopon — snmemeHT M mpocroe BemecTBo. HaxoxxaeHue Bomopona B IIPHUPOZE,
¢u3nyecKkue M XMMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOObI IOTYYEHHUS.

Kucmaote! u comu

2.4

Monsipablii 00BEM ra3oB. PacuéTel 0 XUMHUYECKUM YPaBHEHHSIM

2.5

2.6

®usnyeckue cBorcTBa BOAbl. Boma kak pacrBoputens. PacTBOpBL
Haceitiennpie 1 HEHACHIIIEHHBIE PACTBOPHL. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBass nons BemecTBa B pacTBope. XHMHYECKHME CBOWCTBA BOJBIL.
OcHoBanus. Ponb pacTBOpoB B mpupojie M B XKH3HU uenoBeka. Kpyrosopor
BOAbl B MpUpOAE. 3arpsA3HEHUE MPUPOIHBIX BOoA. OXpaHa U OYHMCTKA
MIPUPOHBIX BOJT

Knaccudpukanuss Heopranmdeckux coeaunenuid. Oxcunapl. Knaccuduxarus
OKCHJIOB: cojeoOpasywoimue (OCHOBHBIE, KHUCIOTHBIE, amQoTepHble) U
HecosieoOpaszyrone. Homenknatypa okcuaoB. Dusnueckne M XUMHYECKHE

CBOMCTBa OKCHIOB. HOHy‘-ICHI/IC OKCHUJI0B

2.7

OcHoBanmst. Knaccudukanuss ocHOBaHUM: WIENOYM U HEPACTBOPUMBIC
ocHoBaHus. Homenkiarypa ocHoBaHMil. PU3NYECKHE U XUMHYECKHE CBOMCTBA

ocHoBaHui. [lorydenre ocHOBaHUM

2.8

Kucnotel. Knaccuduxamus kucinor. Homenkiarypa kucnor. dusnueckue u
XUMHYECKHE CBoMcTBa KuCIOT. Pgan axkxtuBHocTH MeTaiioB H.H. Bekerosa.

[Tonydyenue kuciaor

2.9

Comu. HomeHnknatypa coseil. @uU3MYECKHE W XMMHYECKHE CBOWCTBA COJIEH.

ITonyuenue coiuei

2.10

I'enernueckas cBI3b MCKAY KiIaCCaMU HCOPraHUICCKUX COGI[I/IHGHI/Iﬁ
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3.1

XYUMUYECKUH  OKCHEPUMEHT: KadeCTBEHHOE OIpeAeiieHHEe  COACpMKaHUs
KHCJIOpO/a B BO3JyXe, MOJy4YeHHE, COOMpaHue, paclo3HaBAaHHE U M3Y4YECHUE
CBOICTB KHCIOpOJa, HAOIIOJeHNEe B3aUMOICUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBHS BO3HUKHOBEHUS M MPEKpaIleHus] ropeHus (moxapa), 03HaKOMIJICHHUE C
oOpa3lilaMu OKCHJOB U ONHCAHME HX CBOMCTB, IMOJIy4eHHE, COOMpaHHE,
pacno3HaBaHUEe M M3Y4Y€HUE CBOMCTB BOJOpoAa (TOpeHHE), B3aUMOJCHCTBUE
Bogopoaa ¢ okcugaom Meau(ll) (BO3MOXHO HCIIOIB30BaHKE BHICOMATEPHAIIOB),
HaOmo/leHue 00pa3lloB  BEMIECTB KOJIHYECTBOM | MOJb, WCCIICOBAHHE
OCOOCHHOCTEl pacTBOPEHHS BEWIECTB C PAa3IMYHOM PACTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHONM MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJCUCTBHE BOJbI C MeETAJIaMU (HATPUEM M KaJbI[UEM)
(BO3MOXHO HCHOJb30BaHUE BUJEOMATEPUAIIOB), OIPEAEICHUE pPACTBOPOB
KUCIIOT U INEJOYel C TOMOIIBI0 HMHIUKATOPOB, HCCIEIOBaHHE O00pasloB
HEOpPraHMYECKUX BEIIECTB pa3jIMYHbIX KJIACCOB, HAOJIOJIEHUE W3MEHEHUs
OKpPacKM HHJIUKATOPOB B pacTBOpax KHCIOT U IIEJ0Yel, Hu3ydyeHue
B3aumozeiicTBus okcuga meau(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT €
MeTaJulaMH, peakiii HelTpanu3anny, NoTydeHue HepacTBOPUMBIX OCHOBAHHUH,
BBITECHEHHWE OJHOIO0 MeTajula JpYyruM M3 pacTBopa COJIM, pEIIeHHe
HKCIEPUMEHTAIBHBIX 3a/lauy M0 TeMe «BakHelue Ki1acchl HEOPraHUYECKUX

COCTUHEHUIN)

Ilepnonnueckuit 3akoH u [lepuonnueckas cucTeMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHne aToMoB. XUMUYecKas CBsi3b. OKUCIUTENBHO-

BOCCTAHOBUTCIIBHBIC PCAKIITNN

[lepBple TOMBITKHA KIACCH(PHUKAIMUA XUMHUYCCKUX JJIEMEHTOB. [loHsATHE O
rpynmnax CXOJHBIX JJIEMEHTOB (IETOYHBbIC U IEITOYHO3EMENbHBIE METaJlIbI,
TaJOreHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOpbIe 0O0pa3yloT amMdOoTepHBIC

OKCHUIBI U TUAPOKCHUIBI

3.2

Ilepnonnueckuii 3akoH. [lepnonnueckas cuctema XMMU4IECKUX 31eMeHToB J[. M.
Meneneesa. Koportkonepuoanast u JUIMHHONIEPUOAHAS ¢bopmbl
[lepuoanueckoit cuctembl xuMHueckux oanemeHtoB [[.M. Menneneesa.
Ilepponsl u rpynmsl. PU3HYECKUM CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB

nepuoja U rpymibl JJIeMEHTa

3.3

Ctpoenune atomoB. CoctaB aTOMHBIX sifiep. M3oTomnbl. DinekTpoHbl. CTpoeHue
AIIEKTPOHHBIX 000JI04eK aroMOB TepBbIX 20 XUMHYECKHX 3JIEMEHTOB

ITepuoanueckoit cucremnl JI.1. MenaeneeBa. XapakTepuCTUKa XUMHUYECKOTO




3JIEMEHTa MO ero nojoxkeHuto B [lepuognueckoii cucreme [I.11. Menneneena

3.4

3aKOHOMEPHOCTH H3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX DJIEMEHTOB,
METaJUIMYEeCKUX M HEMETaUIMYEeCKUX CBOMCTB IO TpyINaM H TEPHOJaM.
3nauenue I[lepuonuueckoro 3akoHa u Ileproauueckoil CUCTEMbl XUMHYECKUX
AJIEMEHTOB ISl pa3BUTHA Haykd W npakTuku. .M. MenneneeB — y4€HbIA U

I'pa)XKaaHHUH

3.5

3.6

Xumuyeckass cBa3b. KoBaneHTHas (mojisipHass M HEMOJSIPHAs) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. loHHAas CBA3b
Crenens okuciienus. OKUCIUTEIbHOBOCCTAHOBUTENbHBIE peakuuu. [Ipoiecch

OKHCJICHMS M BOCCTaHOBJICHHI. OKHUCIUTEIN U BOCCTAHOBHUTEIIHN

3.7

9 KJIACC

XHUMUYECKUH OKCIICPUMCHT: H3YYCHUC 06pa3u0B BCIICCTB MCTALJIOB H
HEMCTAJIIIOB, B3aUMOICHUCTBHE THAPOKCHUAA LUHKAa C pacTBOpaMH KHCJIOT U
menoqeﬁ, MMPOBEACHUEC OIBbITOB, WIJIFOCTPUPYIOHIUX MPUMEPBI OKUCIIUTCIIBHO-

BOCCTAaHOBUTCIBbHBIX peaKI_II/Iﬁ (ropeHHe, pe€aKuun pa3jioKCHUA, COC,I[I/IHSHI/ISI)

Kon

11

1.2

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

BemectBo 1 xumunyeckas peakuus. [losropenue

[Iepnonnueckuit 3akoH. lleprnoanyeckas cuctema XuMU4YeCKUX dnemeHToB J[.1.
MenpeneeBa. CTpoeHue aroMoB. 3aKOHOMEPHOCTH B H3MEHEHHUU CBOMCTB
XUMHUYECKHX DJIEMEHTOB IIEPBBIX TPEX MEPHOAOB, Kalus, KalblUsil H HX
COCIMHEHUI B COOTBETCTBHM C IIOJIOKEHUEM dJIeMEHTOB B llepuommueckon

CUCTEME U CTPOCHUEM HUX AaTOMOB

CrpoeHune BellecTBa: BHJbl XUMHUYECKOM CBA3U. THUNBI KPHUCTANIMYECKUX
pEETOK, 3aBUCMMOCTh CBOMCTB BEIIECTBA OT THUIIA KPUCTAJUIMYECKOW PEIIETKU
U BHUJA XUMUYecKOH cBs3u. Knaccudukanus 1 HOMEHKIIATypa HEOPraHUYECKHX
BeUIeCTB (MEXAYHapoAHas U TpUBHaJbHAs). XMMHUYECKHUE CBOWCTBA BELIECTB,
OTHOCAIIMXCSA K  PA3JIMYHBIM  KJlacCaM HEOPraHWYECKUX  COCAUHEHUH,

IFCHETUYCCKAA CBA3b HCOPTAaHNYCCKUX BECIICCTB

1.3

Krnaccudukanys XuMu4eckux peakiuii Mo pa3anyHbIM IpU3HaKaM (10 YUCTy U
COCTaBy YyYacTBYIOIIMX B PEAKLUUH BEIIECTB, MO TEIUIOBOMY 3¢ deKkTy, Mo
M3MEHEHUIO CTEMEHEH OKHUCIIEHUS XMMHUYECKHUX AJIEMEHTOB, 10 0OpaTHUMOCTH,

110 y4acCTuro KaTanmaTopa) . DK30- u SHAOTCPMHUYCCKUC pcaKkiuu,




TepMOXUMHUYECKHe ypaBHeHU. [IoHATHE O CKOPOCTH XMMHUUYECKOI peakiuu

14

1.5

[TonsiTe 00 0OpaTUMBIX M HEOOpPATUMBIX XMMHUYECKUX peakuusax. [lonstue o
TOMOTEHHBIX U FeTePOreHHbIX peakiusix. [[oHaTre 0 XMMUYeCKOM PaBHOBECHU.
@DakTophl, BIHUAIIIME HAa CKOPOCTh XUMHUYECKOW pEaKkUUd U TOJOKECHHE

XUMHYCCKOTI'O paBHOBECUA

OKHCIUTENbHO-BOCCTAHOBUTEIIHHBIC peakuuu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTENbHO-BOCCTAHOBUTENBHON  peakuuu.  CocraBiieHHEe  ypaBHEHUU
OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMHA C MCIIOJIb30BAaHUEM METOJa

QJICKTPOHHOI'O OanaHca

1.6

Teopus 37E€KTPOIUTUUECKON TUCCOLMAIMU. DJIEKTPOIUTHI U HEINEKTPOIUTHI.
Karunonsl, annonsl. MexaHu3m JUCCOLMAIIMN BEUIECTB C PA3JIMYHBIMU BUJIAMU
xumuueckoi cps3u. Ctenenp guccoruanui. CUIbHBIE U cIa0ble SIEKTPOIUTHI.
Peakumm noHHOrO OOMEHA. YCIIOBHS NMPOTEKAHUsS PEaKIUii MOHHOTO OOMeEHa,
MOJIHBIE W COKpalI€HHbIE WOHHBIE YypaBHEHMs peakiui. CBoicTBa KHUCIOT,
OCHOBAaHMH H COJIC B CBETC TPEIACTABICHUNA OO0 3JICKTPOITHTUICCKON

AucCconnuanuu. KauecTtBeHHBIE p€aKuuru Ha HOHBI. ITonstue o TuapoJImn3e coJieit

1.7

XUMUYECKUI HKCIIEPUMEHT: O3HAKOMJIEHHE C MOJENSIMH KPUCTAJUTMUECKUX
PEIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB M HeMeTauloB (rpadura u
arMasa), CJIO’KHBIX BEUIECTB (XJIOpua HATpHsl); MCCIEIOBAHUE 3aBUCHMOCTH
CKOPOCTM XHUMHYECKOM peakuuu OT BO3ACUCTBUS Ppa3IMUHBIX (PAKTOPOB;
HCCIIEIOBAaHUE  DJIEKTPONPOBOJHOCTH  pPAacTBOPOB  BEIIECTB,  Ipolecca
JUCCOLMALUM  KUCJIOT, Iejaoded M conell  (BO3MOXKHO HCIOJIB30BaHME
BUJICOMATEPHUAIIOB); TMPOBEACHHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPU3HAKU
MPOTeKaHMs peakuii HOHHOro oOMeHa (00pa3oBaHUE OcajKa, BhIJCIECHHUE Ta3a,
o0Opa3oBaHHe BOJbl); OIBITOB, WJUTIOCTPUPYIOIIMX MPUMEPHI OKHCIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKLUil (FOpeHHe, peakiy pas3yioKeHUs, COeIUHEHUs);
pacrno3HaBaHHe HEOPTaHWYECKUX BEIIECTB C TOMOIIbIO KaueCTBEHHBIX peaKuil

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIbHBIX 3a1a4

HemeTannsl 1 UX COeAUHEHUS

2.1

OOmass xapaktepuctuka raiaoreHoB. (OCOOEHHOCTH CTPOEHHUSI AaTOMOB,
XapakTepHBIC CTeTeHN okucieHus. CTpoeHue u (GU3nIecKre CBOMCTBA MPOCTHIX
BEIIECTB — TAJOr€HOB. XHMWYECKHME CBOWCTBA Ha IIPUMEpPE  XJopa
(B3amMoJIelicTBHE C MeETa/lIaMH, HEMETaJJIaMH, IIeIo4aMu). XJIOPOBOIAOPOI.
ConsiHast KMCIIOTa, XUMUYECKHUE CBOMCTBA, MOJIyueHHE, MpuMeHenue. [lelficTBue

XJIOpa M XJIOPOBOJOPOJAa Ha OpraHM3M 4YellioBeka. BakHeliine XJIOpUIbl U UX




HaXO0XJCHUE B IPUPOJIE

2.2

2.3

2.4

2.5

OO6mas xapaktepuctuka 3ieMeHTOB VIA-rpynmbl. OcoOEHHOCTH CTPOSHUS
aTOMOB, XapaKTepHbIC CTeneHn oKuciaeHus. CTpoeHue u (hU3nUecKue CBOMCTBA
MPOCTBIX BEIIECTB — KHCIOPOJa M CEepbl. AJUIOTPOIHBIC MOJU(PHUKAINN
KHCJIOpOAa U cepbl. XMMHUYECKHE CBoOWcTBa cepbl. CepoBOIOpOJ, CTpPOCHHE,
¢usnveckne W XUMHYECKHE CBOHCTBA. OKCHIBI CEpbl KaK IpPEACTAaBUTEIN
KHCIIOTHBIX OKCHAOB. CepHasi KUCIOTa, PU3NICCKUE U XUMHYECKHE CBOHCTBA
(oOmue Kak mpecTaBUTENs Kilacca KUCIOT W cnenuduueckue). XUMHICCKUE
peakiuy, JeKale B OCHOBE MPOMBIILICHHOTO croco0a IMOydeHHsI CepHOU
kucnotel. Ilpumenenue. Conu cepHOW KHCIOTHI, KayeCTBEHHAsl peaklus Ha
cynbdar-uoH. HaxoxmeHue cepel U €€ COCNMHECHUN B TPUPOJE. XUMUYECKOES
3arpsi3HCHUE OKPYKAIOIICH CPEeIbl COCAMHEHUSMH Cepbl (KHCIOTHBIC TOXKIH,

3arpsi3HEHUE BO3/yXa U BOAOEMOB), CIOCOOBI €T0 MPEIOTBPAIICHHS

OOmast xapaktepuctuka syeMeHTOB VA-rpynnsl. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTepHbIE CTEIICHU OKUCIIEHUs. A30T, paCIpOCTpaHEHUE B IIPUPO/IE,
¢usnveckre U XUMUIeCKre cBoiicTBa. KpyroBopor a3ora B mpupojae. AMMHaK,
ero ¢u3nMveckue M XMMHUYECKHE CBOMCTBa, ModydyeHue M mpumeHeHue. Comu
aMMOHUA, nux (in/lanecxne n XUMHUYCCKUC CBOﬁCTBa, MMPUMCHCHUC.
KauecTBeHHast peakuus Ha MOHBI aMMOHUA. A30THasl KUCIIOTA, €€ IOJyYEHHE,
¢dbu3nMvecKkue W XHUMHUYECKHE CBOMCTBa (0OlIMe Kak TPEACTaBUTENsS Kiacca
KUCIOT U cnenuduyeckue). Mcnonb3oBaHue HUTPATOB M CoJiell aMMOHHS B
KauecTBE MHUHEPAIbHBIX yn0oOpeHuil. XUMHUYECKOe 3arpsi3HEHHE OKpY’Karolei
Cpebl COEMHEHUSMH a30Ta (KHCIOTHBIE TOKAM, 3arpsi3HEHUE BO3yXa, MOYBbI

1 BOJIOEMOB)

®ocdop, amtoTponHsle Moaupukanuu gocdopa, GpunUeckre U XUMUYECKHE
ceorictBa. Oxcupg docdhopa(V) u docdopHas kuciora, Qusnyeckue u
XMMUYECKHe CBOWCTBa, mosydeHue. Vcnonbp3zoBaHue ¢ochaToB B KayecTBe

MUHEPAIBHBIX YIO00OpEeHH

Obmas xapaktepuctuka 3yeMeHToB IVA-rpymnmbl. OcoO€HHOCTH CTPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
Moau(UKaAIMKM, paclpOCTpaHEHHE B MNpUpoae, (U3MUECKHe M XUMHYECKHE
cBoiicTBa. Ancopbuus. Kpyrosopot yriaepona B npupozge. OKcuabl yriepoaa,
ux (uznyeckrue M XUMHUYECKHE CBOICTBa, IEHCTBHE Ha JKUBBIE OPraHU3MBL,
MOJTyYeHHE M NMPUMEHEHHE. DKOJIOTHYecKre MpoOIeMbl, CBA3aHHBIE C OKCHUIOM

yrinepona(lV); rumoresa rino0adbHOTO TOTEIUICHUS KIMMAaTa, HapHUKOBBIN




2.6

a¢pdext. YrompHas kuciora W €€ cond, UX (UINYECKUEC U XUMHUUYECKHE
CBOWCTBa, MOJy4YeHHE W mpuMeHeHue. KauecTBeHHas peakiusi Ha KapOoHart-
noHbl. Vcnonp3oBaHue KapOOHATOB B OBITY, MEAWIUHE, MPOMBIIUICHHOCTH U

CEJILCKOM XO34HCTBE

IlepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEILECTBAX KAK O COECIMHEHUSX
yriaepoga (MeTaH, 3TaH, STWIEH, AaleTWIeH, 3TaHol, IJHULEepPHH, YKCyCHas
kucnora). MIx coctaB u xumuueckoe crpoeHue. Ilonstue o Ouonormyecku
BaXHBIX BEIECTBAX: XMpaX, Oelkax, yrieBoJaXx — M HX pPOJU B HKHU3HU
yenoBeka. MarepuaabHOE €IUHCTBO OPraHUYECKUX M HEOPraHUYECKUX

COETUHEHUN

2.7

2.8

Kpemuuii, ero ¢usnyeckne © XHUMHUYECKHE CBOWCTBA, NOJYYCHHUE U
npuMenenue. CoenuHeHus KpemMHuUsi B mnpupoje. OO6mue mnpeacraBieHusi 00
okcuae kpemuusi(1V) u kpemuueBoi kucinote. CUIUKATHI, UX UCHOJIb30BAaHUE B
OBITY, MEIUITMHE, MPOMBIIUICHHOCTH. BaskHEHIIIHE CTPOUTEITHLHBIC MAaTEePHAIIBI:
KepaMHKa, CTEKJIO, IIEMEHT, OeTOH, »ene300eToH. [Ipobiembl Ge3omacHOro

HCIIOJIb30BAHHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOI71 KU3HHU

XUMUYECKUN SKCIIEPUMEHT: H3Yy4eHHE O00pa3loB HEOPraHMYECKHUX BEIECTB,
CBOMCTB COJISHOM KHCIJIOTBI; ITPOBEJIEHUE KAaYE€CTBEHHBIX PEAKIMM Ha XJIOpUA-
HMOHBl W HaOJIOIEHWE MPU3HAKOB HUX TMPOTEKAHUS; OIMbBITHL, OTpa)Karollue
¢u3nyeckre U XMMUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEAMHEHUH (BO3MOXKHO
HCIIOJIb30BaHNE BUEOMATEPHUATIOB); O3HAKOMJIEHHE C 00pasliaMu XJIOPUJOB
(rayloreHNI0B); O3HaKOMJIEHHE C oOpa3lamMu cepbl U €€ COEJUHEHUSIMHU
(BO3MOKHO  HCIIOJIb30BaHWE BHUJEOMATEpUATIOB); HAOMIOJIEHHE TIpoliecca
oOyrJIIMBaHUs caxapa MoJ ACHCTBUEM KOHLEHTPUPOBAHHON CEpHON KHCIIOTHI;
U3Y4YeHHE XMMHMUYECKHUX CBOMNCTB pa30aBICHHOW CEpHOI KHCIOTHI, IPOBEICHUE
KauecTBEHHOW peakuu Ha cyab(ar-uoH U HaONIoJeHHe NpHU3HaKa eé
MPOTEKaHMs; O3HAKOMIIEHHE C (PU3NUYECKUMHU CBOMCTBaMU a30Ta, hocdopa u ux
COEUHEHUI (BO3MOXHO HCIIOJIb30BAaHME BHJIEOMATEpPHANIOB), O00pa3lamu
a30THBIX U GochHOpHBIX yIOOpPEHUH; MOTydYeHre, cCOOMpaHue, paclo3HaBaHUe U
M3Y4YeHHE CBOICTB aMMHaKa; MpPOBEJCHHE KaueCTBEHHBIX pEaKIHMil Ha HOH
aMMOHMSI U (Qocdar-uOH UM U3yYEHHE TPU3HAKOB UX MPOTEKAHU,
B3aUMOJICHCTBHE KOHIICHTPUPOBAHHON a30THOM KHCIIOTHI C MEbI0 (BO3MOXKHO
HCIOJIb30BAaHNE BHJEOMATEPUANIOB); HM3YYEHHUE MOJEIEH KPUCTAJUIMUECKUX
pemwéTok anmasza, rpadura, ¢yulepeHa; O03HAKOMJIEHHE C IPOLECCOM
azicopOLMK PacTBOPEHHBIX BEIIECTB aKTUBHUPOBAHHBIM YIJIEM U YCTPOHCTBOM

MPOTHBOTa3a; MOJy4YeHUE, COOMpaHHe, PACMO3HABaHWE W HW3YYECHUE CBOWCTB




3.1

3.2

YIJEKUCIOro rasa; IMpOBEIEeHHWE KAyeCTBEHHBIX peakluil Ha KapOoHAT- U
CWJIMKAT-UOHbl U H3YyYEHUE IMPU3HAKOB HUX TMPOTEKAHMS; O3HAKOMIICHHE C
MPOJYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH, pPEUICHHE SKCIEePUMEHTAIbHbBIX

3a71a4 110 TeMe «BakKHeNIIe HeEMETAJIBI U UX COSIUHEHUS
MeTtaiibpl 1 UX COETUHEHUS

OO0mmas xapaKTepUCTUKA XMMHYECKHUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHUM UX
nojoxxenus B llepuoamyeckoid cucreme XuMuueckux osnementoB J[.U.
MenpeneeBa u ctpoeHus aroMoB. CTpoeHre MeTaiuioB. MeTainyueckast CBsi3b U
METAJUIMYeCKas KpUCTAUIMYECKas peIETKa. DJIEKTPOXUMHYECKUM  psif

HaIIpsHKEHNUN METaJUIOB

duznyeckue U XUMUYECKUE CBOMCTBa MeTauioB. O0Imue criocoObl MONTy4EeHUs
MeTauioB. [ToHATHE O KOPPO3UM METAIOB, OCHOBHbBIE CIIOCOOBI 3AIIUTHI UX OT
koppo3uu. CriaBsl (CTallb, 4YyT'YH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

6BITy U IIPOMBINIJICHHOCTH

3.3

3.4

3.5

[[lenounsle MeTayuibl: nosnoxeHue B llepumonuyeckoil cucTeMe XHMHUYECKUX
anemeHToB JI.M1. MenaeneeBa; CTpoeHHE X aTOMOB; HaX0XJIEHUE B IPUPOJE.
duznyeckue 1 XMMUYECKHE CBOMCTBA (Ha puMepe HaTpus U Kaiusi). OKCHUJIbI U
TUAPOKCUABI HaTpus M Kanusd. [IpuMeHeHHMe INENOYHBIX METAUIOB U HX

COE€IUHEHUN

IIlemouyHo3eMeNbHBICE  METAJIbl MarHuii W KajbIUW: TOJIOXKEHHE B
[Tepuoanueckont cucreme xumuueckux 3neMeHToB .M. MenneneeBa; crpoeHue
WX aTOMOB; HaxoXXJeHWEe B npupoje. PU3MYecKHe U XUMHUYECKHE CBOMCTBA
MarHusi ¥ Kanblus. BaxHeimve coenvHeHUs Kanblus (OKCHA, THUIPOKCHUI,

conu). KEcTKOCTh BOJBI U CLIOCOOBI €€ yCTpaHeHUs

AmoMuHMI: TonoxkeHue B llepuonmyeckol cucTeMe XMMHYECKHX SJIEMEHTOB
JI.. Menneneesa; CTpoeHHE aroMa; HaXxOXAEHUE B mnpupozac. Pusnueckue u
XUMHYECKHE CBOMCTBA AFOMHHUSA. AM(OTEpHBIE CBOWCTBA OKCHAA M THUIPOKCHIA

AJTFOMHUHHA

3.6

Kenezo: nonoxenue B [lepuoanueckoil cucreme XuMudeckux 3neMenToB J[. 1.
MenzeneeBa; CTpOEHHWE aTOMa; HAaXOXJIEHHE B mpupoje. DPuzndeckue u
XUMHUYECKHUE cBOMCTBa jxene3a. Okcunbl, TUApOKcuabl U conu kenesa(ll) u

xene3a(lll), mx cocras, cBOMCTBA U TTOTYUCHUE

3.7

XUMUYECKUI SKCIIEPUMEHT: 03HAKOMJIEHHE C 00pa3liaMy METaUIOB U CILJIaBOB,
uX (U3NYECKUMHU CBOMCTBAMH; H3yU€HHE pE3yJIbTaTOB KOPPO3UU METaJUIOB

(BO3MOXHO HCITOJIb30BaHUE BHJICOMATEPHAIIOB), ocoOeHHOCTeH




4.1

B3aMMOJICHCTBHSL OKCHJA KaJblUs M HaTpusi C BOAOH  (BO3MOYKHO
WCIIOJIb30BaHUE BHJIEOMATEPHUATIOB); HMCCIICIOBAHUE CBOWCTB MKECTKOW BOJBI;
mporiecca TOpEHHsl JKelle3a B KHCIOpoJe (BO3MOXHO — HCIIOJIb30BaHHE
BHJICOMATEPHAIIOB); MPU3HAKOB MPOTCKAHUS KAUYECTBEHHBIX PEAKIUH Ha WMOHBI
(Maraus, Kanbhus, amomunus, nubka, skenesa(ll) u xenesa(lll), memu(ll);
HaOJII0/ICHNE U OMKMCAaHUE MPOIECCOB OKPAIIMBAHUS TUIAMEHU WOHAMH HATPHS,
Kaausi W Kaublusl  (BOBMOXKHO — HWCIIOJIB30BaHUE  BUACOMATEPHAJIOB);
uccienoBaHre aM(OTEPHBIX CBOWCTB THIPOKCHIA ATIOMHHHS W THIPOKCHIA
[IUHKA; PEIICHUE YKCIICPUMEHTAIBHBIX 33/1a4 10 TeMe «BakHeHIe MeTauibl 1

UX COCIIMHEHHUS»
XHMHMS ¥ OKpYXaromas cpeaa

HoBble maTepuansl u TexHonoruu. BemectBa n marepuanbl B MTOBCEIHEBHOU
JKU3HU 4YesloBeka. XUMHUS U 370poBbe. be3onacHoe ucroiab30BaHUE BEIIECTB U
XUMHYCCKHX peakiuii B ObITy. [lepBas momMois NMpu XUMHYECKHX OXKOTax M

OTPAaBJICHHUAX

4.2

4.3

OCHOBBI ~ 3KOJIOTMYECKOM  TpaMOTHOCTH.  XHMMHYECKOE  3arpsi3HEHHE
okpyxkatomen cpeast [1IK. Pons xumun B perieHuu KOJIOTHYECKUX MPOOIIEM.
[IpupoaHble HMCTOYHUKH YTIEBOIOPOAOB (yroiib, MPUPOIHBIA Ta3, HedTh),
MPOAYKTHI UX MEpepabOTKH, UX POJIb B OBITY ¥ IPOMBIIINIEHHOCTH

XUMUYECKUH SKCIEPUMEHT: U3yueHHue 00pas3IoB MaTepUaoB (CTEKJIO, CIIaBbI

METAJIJIOB, MTOJIMMEPHBIE MaTepUaIbl)




IPOBEPSIEMBIE HA OI'D 11O XUMHU TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Koxa
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TpeOOBaHUS K NPeAMETHBIM pe3yJbTaTaM
0230BOro ypOBHSI 0CBOEHHS OCHOBHOM 00pa3oBaTe/ibLHOI
NPOrpaMMbl OCHOBHOI0 0011ero o0pa3zoBanust Ha ocHoBe ®PT'OC

1

11

1.2

IIpencrasnenue:

0 TIO3HABAEMOCTH SBICHHWHA NPUPOJAbI, NOHUMAaHHWE OOBEKTUBHOU
3HAYMMOCTH OCHOB XMMMYECKOW HayKH Kak 00JacTH COBPEMEHHOIO
€CTECTBO3HAHHUS, KOMIIOHEHTa OOLIeH KyIbTypbl M IPAKTHUECKON
JeSTEIbHOCTH YEJIOBEKa B YCIOBUSAX COBPEMEHHOIO OOILECTBa;

IMOHUMAaHHUEC MECTAa XUMHU CPEAN APYIrUX CCTCCTBCHHBIX HAYK

O HAY4YHbIX MCTOJAaX IO3HAHUA, B TOM YHUCJIC SKCIICPUMCHTAJIbHBIX W
TCOPCTUYUCCKHUX MCTOHAAX HCCICAOBAHUA BCIICCTB U U3YUCHUA
XUMHUYCCKUX peaxunﬁ; YMCHHC HCIIOJBb30BAaTh MOACIHN JJIA

0OBSICHEHUS CTPOCHUS aTOMOB U MOJICKYJI

1.3

2.1

0 cdepax npodeccuoHaIbHON NeATETbHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMCHHBIMHU TCXHOJOIWAMH, OCHOBAHHBIMHU Ha JOCTHIKCHHAX
XMMUYECKOH HAyKH, YTO TO3BOJIUT OOYYaIOIIMMCS paccMaTpHUBaTh
XUMHUIO Kak cepy cBoelt Oyayuieil npopeccuoHanbHON AesITENbHOCTH
U ClleNaTh OCO3HAHHBIM BBHIOOP XMMMHU Kak MPOQUIBHOIO NpenMeTa

MIPHU TIEPEX0/I€ Ha YPOBEHB CPETHETO 00IIETr0 00pa30BaHMs

Bnanenne cucreMoM XHMHUYECKHX 3HAHMH H YMCHHUEC MPUMCHATH

CUCTEMY XUMHUUYCCKUX 3H3HI/II71, KOTOpas BKIIIOYACT:

BaXHEHIINE XUMHWYECKHE TIOHATHSA: XUMHYECKUH OJICMEHT, aToM,
MOJIEKYJIa, BEIIECTBO, MPOCTOE U CIJIOXKHOE BEIIECTBO, OJHOPOAHAS U
HEOJHOpPOJHAsA CMECh, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJMYECTBO BEIIECTBAa, MOJIb, MOJSIpHAs Macca, MOJISPHBIA
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, COJIb (CpeAHss), XHMHUYEcKas
peaKlusi, peaKkIUu COCIUHEHMs, PEAKUUH pa3IoKEHHs, pPeaKkLuu
3aMeIeHUs, PeakIMu OOMEHa, TEIUIOBOM 3(PQEeKT peakiuu, 3K30- U
SHJIOTEPMHUYECKHE PEAKLIMU, PacTBOp, MAccoBasi 0N XUMHUYECKOTO
AIIEMEHTa B COEAMHEHUH, MacCOBasl JI0JISl U MPOLEHTHAs: KOHIEHTPaLUs
BEILIECTBA B PAaCTBOPE, PO aTOMa, JICKTPOHHBIN CJION aToMa, aTOMHast

opOuTanb, paauyc aToMa, BAJICHTHOCTh, CTENCHb OKUCIICHHS,




2.2

2.3

XMMHUECKasi CBA3b, HIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAs M HETOJIsIpHast
KOBAJICHTHAas  CBSI3b, MOHHAS  CBA3b, METAUIMYECKas  CBs3b,
KpUCTAIUIMYECKass pemérka (aTroMHas, WOHHAs, MeTaIMYecKas,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHHOH, DJIEKTPOJIUT M HEDJICKTPOJIHUT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, PEaKIMH HOHHOTO OOMeHa,
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIE  PEAaKUUH,  OKHCIUTENb |
BOCCTQHOBHTEIIb, OKHCICHHE ¥  BOCCTAHOBIICHHE, D3JIEKTPOJIH3,
XMMHYECKOE paBHOBECHE, OOpaThMble W HEOOpaTHUMbIe peakKluy,
CKOPOCTh XHMMHYECKOH peakimu, karammzatop, I[IJK, xopposus

METAJUIOB, CILIaBbI
OCHOBOIIOJIATAIOIINE 3aKOHBl XMMHH: 3aKOH COXPAaHEHMsI MacChl,
nepuoanueckuii 3akoH JI.MI. MeHnaeneeBa, 3akOH IOCTOSHCTBA
COCTaBa, 3aKOH ABOraapo

Teopuu XAMUH: aTOMHO-MOJIEKYJIIpHAas TEOpHsL, TEOpUs

BHGKTPOHHTHHGCKOﬁ Jucconranmnmn

Bnagenue ocHoBamMu XHUMHYECKOU I'paMOTHOCTH, BKJIIO‘IaIOH_Ieﬁi

3.1

YMEHHE MPaBUIIbHO UCTIOIH30BATh N3yUCHHBIE BEIIECTBA M MAaTEPHAIIBI
(B TOM 4HcIe MHHEpaJbHbIE YAOOpPEHMs, METaUlbl U CIUIABBI,
NPOAYKTHl TEePepadOTKH TPUPOAHBIX HCTOYHUKOB YTIICBOIOPOIOB
(yras,, mpupoAHOTo rasza, He()TH) B OBITY, CEIbCKOM XO3sHCTBEe, Ha
MPOM3BOJICTBE W TIOHUMAaHWE 3HAYEHUS JKUPOB, OCIKOB, YTJIIEBOJIOB
JUIS OpraHW3Ma 4YelloBeKa; yMEHHEe MTPOrHO3UPOBaTh BIMSHUE BEIECTB

H XUMHUYCCKUX IMPOLCCCOB HA OPraHMW3M YCJIOBEKA M OKPYKAIOIIYIO

HNPUPOJHYIO Cpey

3.2

3.3

3.4

YMCHHUEC HUHTCIPUPOBATD XHUMUYCCKHUC 3HAHUA CO 3HAHHUAMHU HOPYTrUx

y4eOHBIX MPEIMETOB

HaJIM4YHUC OIIbITAa pa60T1>1 C pa3siiIM4YHbIMHU HUCTOYHUKaAMM I/IHCbOpMaI_[I/II/I
1o XHMMHH (Haquaﬂ W HAYYHO-NOIYJIApHasA JIUTEpaTypa, CJIOBApH,
CIIpaBOYHHKH, I/IHTepHeT-peCprI)I)

YMCHUE 00BEKTHBHO OLICHUBATh I/IH(i)OpMaIII/IIO O BfIICCTBaAX, HX
MMPEBPALICHUAX n NPaKTUICCKOM MMPUMCHCHUU n YMCHHC

HUCIIOJIb30BaTh €€ IJIs PEIICHUA y‘le6HO'H03HaBaTCJ'IBHBIX 3aJa4

BnageHne OCHOBaMH MOHATHMMHOIO amnmapara ¥ CHMBOJIHYECKOIO
A3bIKa XMMUH JUISI COCTaBJICHUs (HOPMYT HEOPraHWYECKHX BEILECTB,

YpaBHEHUM  XMMHUYECKHUX  pEaKlWil; OCHOBAMHM  XHUMHYECKOU




HomeHknatypsl (IUPAC u TpuBHanbHOIN)

VYMmenne OOBICHATH CBS3b MOJIOKEHHUS DJIEMEHTA B HCpHOI{H‘ICCKOfI

CUCTCMC C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUSA AaTOMOB

5 XHMHUYECKHX DJEMEHTOB (COCTaB M 3apsn supa, oOlee YHCIIo
AJIGKTPOHOB), PACHpPEIEIICHUEM JJIEKTPOHOB TIO DHEPreTHYECKUM
YPOBHSIM aTOMOB II€PBBIX TPEX NMEPHOIOB, KATHSI U KaJIbIUS
[IpencraBienue 0  MEPUOJUYECKONM  3aBUCUMOCTH  CBOMCTB
XUMHYECKUX DJIEMEHTOB (paJlyC aToma, 3JICKTPOOTPUIATEIILHOCTD),
6 MPOCTBIX W CIIOKHBIX BEIIECTB OT IIOJIOKEHUS DJJICMEHTOB B
[lepuonnueckoir cucreme (B MajblX TNEpPUOJAX H  TJIAaBHBIX
MOJArPYMIAax) U 3JEKTPOHHOTO CTPOEHUS aToMa
7 YMmenue kinaccuuuupoBarh:
7.1 XUMHYECKHE YJICMECHTBI
7.2 HEOpraHUYEeCKUE BEleCTBa
7.3 XUMUYECKHUE PEaKIINI
8 YMeH#ue onpenensrs:
8.1 BaJICHTHOCTh W CTENICHb OKUCJICHUS XUMHUYCCKUX DIJIEMEHTOB, 3apsijI
' HOHA
8.2 BUJ XHUMHYECKOH CBS3M W THUN KPUCTAIUIMUECKOH CTPYKTYphl B
' COCTMHCHUSX
8.3 XapakTep cpebl B BOJHBIX PacTBOpax BeHIecTB (KUCIOT, OCHOBAHUH)
8.4 OKHUCJIUTEIb 1 BOCCTAHOBUTEH
9 YMeHue xapakTepu3oBarh (pU3NUeCcKre U XUMUUYECKHUE CBOMCTBA:
MPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOAOPOA, TpaduT, amMmas,
9.1 KpeMHul, a3oT, ¢ocdop, cepa, XJOp, HATpuM, Kaaud, MarHui,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOXKHBIX BEIIECTB, B TOM YHCJIE€ HMX BOJHBIX PacTBOPOB (BOja,
aMMHaK, XJOPOBOJOPOJ, CEPOBOJOPOJ, OKCHIBI W THIAPOKCHIBI
9.9 metaisioB |-lIA rpynm, amromunus, menu (I), nunka, xeneza (Il u
' I11), okcunpr yrnepona (I u 1V), kpemuns (1V), azora u dhocdhopa (Il
u V), cepel (IV u VI), cepuucras, cepHas, azoTucras, a3oTHasd,
dbocdopHas, yrojibHasi, KpeMHHEBAsK KHCJIOTA U UX COJIH)
9% MPOTHO3MPOBaTh W  XapaKTepU30BaTh CBOICTBA  BEIIECTB B

3aBUCUMOCTH OT HMX COCTaBa W CTPOCHHUA, NPUMCHCHHC BCIICCTB B




3aBHCHUMOCTH OT HX CBOﬁCTB, BO3MOXXHOCTDH ITPOTECKAHUA XUMHUYCCKUX

HpeBpaH_leHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX

YMeHHE COCTaBIIATh MOJIEKYJIIPHBIE U MOHHBIC YPAaBHEHUs pEaKLUi, B

10 _
TOM YHUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCITUTEIbHO-BOCCTAHOBHUTEIIbHBIX PEaKITHit
10.3 WUTIOCTPUPYIOIIMX ~XMMHUYECKUE CBOMCTBA M3Y4YEHHBIX KJIACCOB
' (rpymm) HEOpraHU4EeCKUX BELIECTB
10.4 MOJATBEPKIAIOIIUX FCHETUYECKYIO B3aUMOCBSI3b MEXI1Y HUMHU
11 VMeHHe BBIYHUCIIATh (IPOBOAUTE PACUEThI):
111 OTHOCHUTEIIbHYI0 MOJIEKYJISIPHYIO M MOJISIPHYIO MAacChl BEILECTB,
' MacCCOBYIO JIOJF0 XMMHYECKOTO JIEMEHTA B COSAMHCHHIH
11.2 MAaCCOBYIO JIOJIFO BEILIECTBA B pacTBOPE,
11.3 KOJIMYECTBO BEIIECTBA M €r0 Maccy, 00beM ra3oB
114 [0 YpaBHEHUSIM XHMHUYECKUX pPEaKIUil M HaXOAUTh KOJIUYECTBO
' BeIecTBa, 00BEM M MacCy peareHTOB WM MTPOTYKTOB PEAKITUU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMM  METOJaMH  HAy4YHOro  To3HaHUA  (HaOIIOIEeHUE,
191 U3MEepEeHHe, SKCIIEPUMEHT, MOICTTUPOBAHNE) TPU U3YUYEHUU BEIIECTB U
' XUMHUYECKHX SIBJICHUW; yMeHUe Cc(hOpMyIHpoBaTh MpodieMy U
MPEIJIOKUTH MMYTH €€ pelieHus
122 Oe3omacHOil pabOThl ¢ XMMHYECKHMH BEIIECTBAMH, XUMHYECKON
' MOCY/I0H M J1a0OpaTOPHBIM 00OPYIOBAHHEM
MpaBUIaMu O€30MacCHOTO OOpaIeHUs C BEIECTBAMH, HCTIOIb3yEMbIMHU
B MOBCEHEBHOM JKU3HH, MPaBUIAMH MTOBEICHUS B LENSIX cOepeKeHuUs
123 3JI0pOBbSl U OKPYXKAlOIIEW NPUPOAHON Cpelbl; MOHMMAHHE Bpeaa
' (omacHOCTH) BO3JCHCTBHSI HAa >KMBBIE OPTaHU3MBI OMPEAeNEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIICHHS W IMPEJAOTBPAIICHUS HX BPEIHOTO
BO3JECHCTBUSA
13 Hanuuue nmpakTHuecKUX HABBIKOB IJIAHUPOBAHUS U OCYIIECTBIICHUS
CIIETYIOIIUX XUMUYECKUX IKCIIEPUMEHTOB:
W3YYCHHE U OMHUCaHne (PU3MYECKUX CBOWCTB BEIIECTB; 03HAKOMIICHUE
13.1 ¢  (usnueckuMM M XUMHYECKUMU  SIBJICHUSIMH,  OIIBITHI,

WJUTFOCTPUPYIOLIME IPU3HAKY IPOTEKAHNS XUMHUECKUX PEaKLIUN




13.2

u3ydeHHe croco0OB pa3feieHHs CMecel

13.3

IMOJIY4CHHUE KHUCIOpoAa MW HM3YUCHHUC €ro CBOP'ICTB; IMOJIYy4YCHHUC
BOAOpPOJa U M3YUCHUC CTO CBOﬁCTB; MOJIYYCHHUC YIJICKHUCJIOIO ra3a u

HN3YUCHHUEC €TO CBOfICTB; IMOJIY4CHHNEC aMMHAKa U U3YUCHUEC €TI0 CBOICTB

13.4

135

13.6

MPUTOTOBJICHHE PAcCTBOPOB C ONPENEIEHHONM MaccoBOM  nonei

pPacTBOPEHHOTIO BEILIECTBA

MIPUMEHEHUE WHJIUKaTOPOB (Jrakmyca, METHIJIOPAHkKa u
dbenondranenna) ans ONpeneNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U ILIeJIoYei

WCCJIEIOBAHUE W ONMCAHME CBOWCTB HEOPraHMYECKUX BEIIECTB
pa3IMYHbIX KJIACCOB; U3YUEHHE B3aUMOJCHCTBUSA KUCIOT C METauIaMH,
OKCHJAaMH  METaJUIOB,  PACTBOPUMBIMH M HEPaCTBOPUMBIMH
OCHOBaHMSIMH, COJISIMM; TIOJIyYE€HHE HEpPAacCTBOPUMBIX OCHOBAHUI;
BBITECHEHME OJHOIO MeTajula JPYyrMM W3  pacTBOpa  COJIM;
UCClIeIoBaHNEe aM(OTEPHBIX CBOWCTB THUAPOKCUIOB ATIOMUHUS U

[IUHKA

13.7

13.8

PCHICHUC S3KCIICPUMCHTAJILHBIX 3a1a4 IO TEMaM: «OCHOBHEBIE KJIACCBI
HCOPTaHUYCCKUX COGHHHCHHﬁ)); ((3J'IGKTpOJ'II/ITI/I‘I€CKa$I
JAUCCOLIM AL, «Baxnelnme HeMeTaIbl U HX COCOUHCHUA,

«Baxxneiinme MeTauIbl 1 UX COEIUHEHU

XUMHYECKHE  OKCIIEPHUMEHTHI,  WUIIOCTPUPYIOIIHE  TMPH3HAKH
NPOTEKaHUs peaklMi MOHHOro OOMEHAa; KaueCTBEHHbIE pEeakIMH Ha
MPUCYTCTBYIONINE B BOJHBIX PAcTBOpaX HMOHBI: XJOPHI-, OpOMUJI-,
uomua-, cyinbdar-, Qocdar-, KapOOHaT-,  CHIMKAT-aHUOHBHI,
THJIPOKCU-UOHBI, KATHOHBl aMMOHUS, MarHusi, KaJblus, aTFOMUHUS,

xkenesa (2+) u xenesa (3+), meau (2+), LMHKA

14

YMmenue:

141

NPpEACTAaBIATL PE3YJIbTATBI SKCIICPUMCHTA B (bopMe BBIBOJIOB,
J0Ka3aTcJIbCTB, Fpa(bI/IKOB u Ta6J'II/IH U BBIABJIIATH OMIIMPUYCCKUC

3aKOHOMCPHOCTHU

14.2

YCTaHABJIMBATH CBA3U MCXKAY pCaJIbHO Ha6J'IIOI[aCMBIMI/I XHUMHUYCCKHUMU
SABJICHUSAMMU U IMPOLCCCaMU, NPOUCXOAAIIUMA B MAaKpPO- U MUKPOMUPC,

OOBSCHATH IPUYUHBI MHOTOOOpa3Hsl BEIICCTB




INIEPEYEHD 2JIEMEHTOB COIAEPKXAHUS, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 9K3AMEHE 110 XUMHNHU

Kon IIpoBepsieMblii 3J1IeMEHT COJAEPKAHMS
1 [lepBoHavYaIbHBIE XUMUYECKUE MTOHSATHUS
1.1 YucTele BemecTBa U cMecu. CriocoObl pa3fieiieHus: cMecei
1 ATOMBI ¥ MOJIEKYJbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XUMHYECKUX
' 351eMeHTOB. [IpOoCThIE U CII0KHBIE BELIECTBA.
13 Xumuyeckas popmyna. BaleHTHOCTh aTOMOB XUMHUYECKUX dlIeMeHTOB. CTeneHb
' OKHCJIEHHUS
3aKOH TIOCTOSHCTBAa cocTaBa BemlecTB. OTHoOcHTENbHAasE aToOMHas Macca.
14 OtHocuTenbHas MOJIEKYJIApHas Macca. MaccoBas J10J1s1 XUMHUYECKOTO 3JIEMEHTa
B COCJIMHEHUU
L5 KomuuectBo BemectBa. Moinb. Mousipaas macca. Mousipabiii 00bEM  Ta30B.
' B3auMocCBA3b KOIMYECTBA, MACCHI M YHCIIa CTPYKTYPHBIX €IMHHULL BEILIECTBA
16 ®u3nuecKkue U XMMUYECKUE SIBIICHUA. XUMUYECKasl peakuus U €€ MpU3HAKHU.
' 3aKOH COXpPaHEHMsI MAcChl BEIIECTB. XMMHUECKUE YpPaBHEHUS
5 [Iepnonnueckuit 3akoH u lIlepuognueckass cucTeMa XUMHUYECKHX JJIEMEHTOB
.. MenneneeBa. CTpoeHHE aTOMOB
[Iepnoanueckuit 3akoH. lleproanyeckas cucreMa XUMUYECKHUX 3J1eMeHTOB J[.1.
2.1 MenneneeBa. Ilepuoas! u rpynnbsl. @U3NYECKUN CMBICI MOPSAKOBOIO HOMEPA,
HOMEPOB MEepHO/ia U TPYIIIHI JIEMEHTa
Crpoenue aromoB. CoctaB aToMHBIX siep. M3otombl. DnexTpoHsl. CTpoeHue
2.2 AIIEKTPOHHBIX  000JI04eK aToMOB TMepBbIX 20 XUMHUYECKUX DIIEMEHTOB
ITepuoanueckoii cucremsl [I.1. Menneneena
3aKOHOMEPHOCTH B MU3MEHEHHM CBOMCTB XMMHYECKHX DJIEMEHTOB MEPBBIX TPEX
NEepUOJIOB, Kaus, KajblMs (paguyca aTOMOB, 3JEKTPOOTPULATEIBHOCTH,
2.3 METAIMYECKUX W HEMETAJUIMUYECKUX CBOMCTB) M HX COEJUHEHHHA B
COOTBETCTBUM C TIOJIOKEHUEM »3JIeMeHTOB B Ilepuoanueckoil cucreme Hu
CTPOEHHEM UX aTOMOB
3 Ctpoenue BemecTna
Xumuyeckass cBsizb. KoBanmeHTHast (mojisipHass M HEMOJIApHAsi)  CBS3b.
3.1 ONEeKTpOOTPULIATEIBHOCT ~ XUMUYECKUX  3J€MEHTOB.  MoHHas  cBs3b.

MeTtannnyeckas CBSI3b




3.2

Tunbl KpUCTANIMYECKUX PEMETOK (aTOMHas, MOHHAsA, MeTaJUIMYecKasi),
3aBUCHMOCTb CBOMCTB BEILECTBA OT TUIA KPUCTAUIMYECKOW PEIIETKH U BUZAA

XUMHYECKOH CBSI3U

4.1

4.2

Baxneimme MMPEACTABUTCIIN HCOPraHUMYCCKHUX BEIICCTB. Hemerammel u ux

COCAMHCHUS. Mertamisl 1 uxX COCIUHCHUA

Knaccupukanuss u HOMEHKJIATypa HEOPraHUYECKUX COCAMHEHUN: OKCHIIOB
(coneoOpasyromue: OCHOBHBIE, KHUCJIOTHBIE, amdoTepHbIe) u
HECO0JICOOpa3yIolIe; OCHOBAaHWM (LIENOYM M HEPACTBOPUMBIE OCHOBAHUS);
KACIOT  (KHCIOPOJCOACpKAIIMEe H  OCCKUCIOPOJIHBIC, OJHOOCHOBHBIE U

MHOT'OOCHOBHBIE); COJIEH (CPETHUX U KHCIIBIX)

@u3nyeckue M XMMUYECKHE CBOMCTBAa MPOCTHIX BEIIECTB-HEMETAJIOB:

BOJIOPOJIa, XJIOpa, KUCIOPO/ia, Cephl, a30Ta, hocdopa, yriepoaa, KpeMHUS

4.3

4.4

dusznyeckue W XHMHUYECKHE CBOMCTBA IMPOCTBIX BCUICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajlusgd, Marovugd W KaJlblHs, aJIFOMUHHA, XKCJIC34d. BHGKTI)OXI/IMI/I‘ICCKI/Iﬁ

PAI HAIIPSKEHUN METaJIOB

dusznyeckrue U XUMHUYCCKHE CBOMCTBA BOAOPOAHBIX COGI[I/IHCHI/Iﬁ HEMCTAJIJIOB:

XJOPOBOJIOPO/Ia, CEPOBOOPOAA, AMMHAKA

4.5

dusnyeckue U XUMHUYECKHE CBOWCTBA OKCHAOB HemetamwioB: cepel (IV, VI),
asota(ll, 1V, V), docdopa(lll, V), yraepoma(ll, 1V), kpemuus(1V). I[onyuenue

OKCHJOB HEMCTAJIJIOB

4.6

4.7

4.8

4.9

4.10

Xumnueckue cpoiictBa okcuaoB: MeTawioB IA-IIIA rpymm, munka, mequ(ll) u

xenesa(ll, 11). TTonmyueHne OKCHIOB METAIIIIOB

XVMHYECKHE CBOMCTBA OCHOBaHWH M aM(pOTEpPHBIX THAPOKCUAOB (Ha ImpUMeEpe
TUAPOKCUIOB QJIIOMUHUA, Kene3a, [uHKa). [loayuyeHue OcCHOBaHMM U
aM(}OTepHBIX THAPOKCHJIOB

OO0me XUMHYECKHE CBOMCTBA KHCIOT: XJIOPOBOJIOPOIHOM, CEPOBOJIOPOIHOM,
CEpPHUCTOM, CEpHOM, a30THOH, (ochOpHOU, KPEeMHHEBOH, yroibHOU. OcoObIe
XMMUYECKHE CBOWCTBAa KOHUEHTPUPOBAHHOW CEPHOM © a30THOM KHCIIOT.
[Tony4yenue kucnot

OO0mre XxuMHYECKUe CBOMCTBA cpenHux cose. [lomyuenue coneit

[Tonydyenne, coOupaHme, paclo3HaBaHWE BOJOPONA, KHCIOPOJa, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

411

[Momyyenne amMmmuaka, CepHOM M a30THOM KHUCIIOT B MPOMBINUIEHHOCTH. OO1me

CIIOCOOBI IMOJIYYCHHUA MCTAJLJIOB




4.12

I'ereTmueckas cBA3b MEXKOY KilaCCaMH HCOPraHU4CCKUX CO@I[I/IHGHI/II\/'I

Xumudaeckue peaKnuu

5.1

Knaccudukarnuss XUMHYECKHX peakuuil Mo pa3IMyHbIM [IPU3HAKAM: [0 YUCITY H
COCTaBy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TemioBoMy 3¢pdekry, mo

W3MEHEHMIO CTeIICHEH OKMCIICHUS XUMUYECKUX YJIEMEHTOB

5.2

5.3

5.4

5.5

TennoBoii A3 PEeKT XUMHUECKONW pPeakluy, TEPMOXUMHUYECKUE YpaBHEHHS. DK30-

Y SHJIOTEPMUYECKUE PEAKIMU. TepMOXUMUUYECKUE YPABHEHUS
OKHCIUTEIbHOBOCCTAHOBUTENbHBIE peakiuu. OKUCIUTEIM U BOCCTAHOBUTEIIH.
[Ipouecchl  OKMUCIEHHSI M BOCCTAHOBJICHMSA.  ODJIEKTPOHHBIM  OamaHC
OKHCJIMTEIIbHOBOCCTAHOBUTEILHON PEAKIIUN

Teopus anekTpoauTudeckoi nucconuanuu. KaTuonsl, aHMOHBI. DJIEKTPOIUTHI U
HEAIEKTPOUThL. CHIIbHBIC U clTa0ble 2JIEKTPOIUTHL. CTEIeHb AUCCOIUAIIH
Peakiiuu monHoro obmeHa. YCOBHS MPOTEKAHMS peaklMii MOHHOTO OOMEHa,

IIOJIHBIC COKpaH_[éHHBIe HWOHHBIC YPAaBHCHUS peaKI_[I/Iﬁ

XuMus U OKpYyXKaromasa cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKHM3HU 4elnoBeKa. be3omacHoe
UCIIOJIb30BAaHUE BEIIECTB M XMMMYECKHUX peakuuid B J1abopaTOpuu U OBITY.

HepBaﬁ NnmoMoub IMpru XUMHYCECKUX OKOT'aX U OTPABJICHUAX

6.2

XUMHYECKOe 3arpsi3HEHHE OKpYyXKarolleil  cpeabl  (KHCIOTHBIE — JIOXK[IH,
3arpsi3HEHUE TOYBBI, BO3/yXa W BOJOEMOB), CIIOCOOBI €r0 MPETOTBPAIICHUS
[IpenenpHast nmomyctumas koHmeHtparus BemecTB (IIJJK). Pomp xumuu B
pelIeHur OKOJOTHYECKUX TMpoOjeM. YcuiaeHue mapHUKOBOro sddexra,

pa3pymi€cHUuC O30HOBOI'O CJI0s

6.3

6.4

[Tpumenenue cepsl, azota, pocdopa, yriepoaa, KpeMHUS U UX COCTUHEHHH B
ObITY, MEAMLUHE, MPOMBIIUIEHHOCTH U CelIbCKOM xo3siicTBe. Ilpumenenue
METAJJIOB M CIUIAaBOB (CTalb, YYI'yH, AIOPAJIOMUHUM, OpoH3a) B OBITY U
IIPOMBIIIIEHHOCTH UX coeAuHEHUH. [ToHsITHE 0 KOPpO3UK METAIIOB, OCHOBHBIE
CIOCOOBI 3alIUTHI UX OT KOPPO3UU

[TpuponHble UCTOYHHKH YTIJIEBOJIOPOAOB (Yyroyib, MNPUPOIHBIA Tra3, HedTh),

MPOIYKTHI X NepepaboTku (OEH3MH), UX POJIb B OBITY U MPOMBIIIIEHHOCTH

6.5

[lepBoHayanbHBIE MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTMHEHMSX
yrieposa (MeTaH, 3TaH, TUJICH, alleTUJIeH, 3TaHOJI, TJIMLIEPUH, YKCYCHasl KUCIIOTA).
[onsiTne 0 OMONOTHYECKH BaKHBIX BEIIECTBAX: JKUpaX, OENKax, yriieBoAax — U UX

POJIA B ) KU3HU YCTIOBCKA




PacuéTrr:

7.1 o popMysiaM XUMHYECKUX COSTUHEHUIN
1.2 Macchl (MacCOBOM) JOJIM PACTBOPEHHOTO BEILIECTBA B paCTBOPE
7.3 110 XUMHYECKUM yPaBHCHUSIM




YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA

1. Pyn3utuc I'.E Xumus: Heoprad. XuMusi: yd4eOHUK A7 8 Ki1. 0011e00pa3oBaTeIbHBIX
yupexaenuii/ I'.E Pynsutuc, @.I" ®enpaman.- 12-e¢ usz., ucnp. - M.: [Ipocsemnienue, 2018
2. Pymsutuc I'.E Xumus: Heoprad. XuMusi: y9eOHUK 1715 9 Ki1. 001eo0pa3oBaTebHBIX
yupexaenuii/ I'.E Pynsutuc, @.I" ®enpaman.- 12-¢ usg., ucnp. - M.: IIpocemnienue, 2022
3. T'apa H. H., I'a6bpycesa H. U. Xumus - 3anaunuk ¢ "momouraukoM". 8-9 kiaccel. ITocobue

JUTS ydaruxcsi o01eo0pa3oBaTenbHbIX yupexaeHui. - M.: [Ipocsemnienue, 2018r.
4. H.E. Ky3neuoBa, A.H.JIeBkun « 3agaunuk nmo xumun 8§-9 xi.» M.; « Benrana — I'pad» ,
2017
5. .. Xomuenko « COOpHHK 3ajad U yIIpa)KHEHUH IO XUMUHU JUIsl CpeiHel KOsy M.; «
Hosas Boanay», 2018.
6. lImakoB 1O. A. Xumus. 8 kmace. Jlabopartopusie pabotel. — Caparos: Jlumeii, 2016r

METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. Pagenxuii A.M., I'opmikosa B.I1., Kpyrnukosa JI.H. Jlunaktuyeckuit Mmarepuai mno
xuMuu Uit 8-9 kimaccoB: mocooue ains yuurens. — M.: [Ipocsemenue, 2017. — 79 c.

2. bpeiirep JI.M., Xumus. 8-9xacc: TMIaKTHICCKUNA MaTepUal, CAMOCTOSTEIIbHBIC
UTOTOBBIE KOHTPOJbHBIE paboThl/JI.M.bpeiirep. —Bonrorpan: Yuurtens, 2018 r.

3. Xumwus B MIKOJE: Hayd. METOI.KypH. — M.: Poccuiickas akagemus o0pazoBaHusi, U31-
BO «llenTpxummnpeccy». — 2018-2019 r.

4. Topxosenko M.IO. Xumus.9 knace: [Toypounsle pa3paboTku K yaeOHUKaM
O.C.T'abpuensna, JI.C.I'yzes u np., I . K.Pyn3zuruca, @.I'.®enpamana. — M.: BAKO,
2018 r. —368¢

1 IleuyaTHble mocoous

Tabauywr:

1 Cepus cnpaBounbix Tabnui mo xumuu («llepuoamueckas cuctemMa XHUMHUYECKHUX
sanementoB .M. MenaeneeBa», «PacTBOPUMOCTH COJIEH, KHCIOT M OCHOBAaHHM B
BOJIEY, «DIIEKTPOXUMUUYECKUN Psijl HANIPSKEHUN METaioBy, «OKpacka UHIUKATOPOB
B Pa3IUYHBIX CPEIAX))

Cepust ”HCTPYKTHUBHBIX TaOJIHII 10 XUMUU
Cepus TaOIHUI] IO HEOPTAHUUECKONW XUMUHU
Cepust TaOIUI IO OPTaHUYECKON XUMUU
Cepust TaOIHIL IO XUMUYECKUM TIPOU3BOCTBAM

oD

2. Y4eOHO-paKTH4IeCKoe U Y4eOHO-1a00paToOpHOE 000pyI0BaHHE
Ilpuéopwl, npucnocoodnenus:
1 Amnmapar (ycTaHOBKa) ISl AUCTUIUISALIMN BOJIbI
Becsr1 (10 500 xr)
HarpeBatenbHbie TPUOOPHI (IIEKTPOIUIUTKA, CITMPTOBKA)
CTOonuK noabeMHBIM
[lITatuB asst IEMOHCTPAIMOHHBIX Mpooupok [1X-21
[ITaTtus metammueckuii [J1b
Anmapart (mpubop) J1s TOTydeHUsI Ta30B
Anmapar it npoBeaeHus: Xumudeckux peakuuit AITXP
[TpubGop a1 WITFOCTpAITUU 3aBUCIMOCTH CKOPOCTH XMMHYECKOUN pEeaKIuu OT YCIIOBUM

©oONO A WD



10.
11.

[TpuGop 11 OKUCIIEHHSI CIUPTA HAJl MEHBIM KaTaau3aTOpOM
[Tpubop 11g onpenenenus cocTaBa BO3ayxa

12. Tlpubop 11 cobupanus U XpaHESHHsI

Ia30B.

Peaxkmuewr u mamepuaiol.

©OCo~Nok~wdE

PR R RRRERR R
Co~NOOUO~AWNREPO

Ha6op Ne 1 OC «Kucaotsi»

Hab6op Ne 2 OC «Kucnotsi»

Hab6op Ne 3 OC «I'unpoxcuabi»

Ha6op Ne 4 OC «Oxcuapl METAIIIIOBY

Ha6op Ne 5 OC «Metabi»

Ha6op Ne 6 OC «lIllenovynsie U men09HO-3eMETbHBIC METAILIIBI
Ha6op Ne 7 OC «OrneomnacHbie

Ha6op Ne 8 OC «I"anorensn»

Ha6op Ne 9 OC «I"anorenuabi»

. HaGop Ne 10 OC «Cynbdatsl. Cynbhutsl. Cynbhuab»

. Habop Ne 1 1 OC «KapOonatsn»

. Habop Ne 12 OC «®Docdartsr.

. Habop Ne 13 OC «Aueratsl. Poganunpl. CoequHEHUs Kene3a»
. HaGop Ne 14 OC «CoenuHEeHHUST MapraHIiay

. Habop Ne 15 OC «Coenunenus xpoma»

. Habop Ne 16 OC «Hutpatsi»

. Habop Ne 17 OC «MnauxaTops»

. Habop Ne 18 OC «MunepasibHble y100peHUs»

. Habop Ne 24 OC «Matepuainbi»

Mooenu

1

Habop kpucraminueckux pemieTok: aiamasa, rpagura, JUOKCHIA YIIIepoa, JKejesa,

Maraus, MCcau, HOBapeHHOﬁ COJIH, ﬁona, Jbaa.

2.

Nogakw

Habop nns MmonenupoBaHus CTPOCHUS HEOPraHUUECKHUX BEIIECTB.

HaGop a5 MoaenupoBaHus CTPOCHUSI OPTaHUYECKUX BELIECTB.

Habop nns monenupoBaHus TUIIOB XUMUUYECKUX peakuil (MOJENN-alIUIUKaL|H).
Habop a1 MojienupoBaHust SJIEKTPOHHOTO CTPOECHUS aTOMOB.

Habop 1s MmogenupoBaHus CTPOEHUSI aTOMOB U MOJIEKYJI (B BHJI€ KOJIbIIETPAHHUKOB)
CripaBo4HO-HH(OpMAIIMOHHBIN cTeH, «llepuonnyeckas cucreMa XUMHUECKUX

anemeHnToB JI.1. Menaeneenay.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

bub6muoreka [{OK https://m.edsoo.ru/7f41837c
Bbubaunorexa I{OK https://m.edsoo.ru/7f41a636

HMHTEPHET

http://www.gnpbu.ru/web_resurs/Estestv_nauki_2.htm. [TonGopka WHTEPHET-
MAaTEepUAJIOB JIJI YUYUTEICH.

http://www.l-micro.ru/index.php?kabinet=3. WNndopmanus 0 IIKOJIBHOM
000pyI0BaHUMY.

http://www.ceti.ur.ru Caiit LleHTpa 3K0J0THUECKOro 00yueHHs U HHPOPMALIUH.



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41a636
http://www.gnpbu.ru/
http://www.l-micro.ru/index.php?kabinet=3
http://www.ceti.ur.ru/

http://school-collection.edu.ru Enunast kosutekiuss 1mudpoBbIX 00pa30BaTEIbHBIX

pecypcos.
http://edu. 1c.ru Cucrema nporpamm «1C: O6pa3zoBanue 3.0»

http://www.ravnovesie.com,  www.salebook.ru  OGyuaromue  Kypchl  «Barr

peTeTHTOp».
http://v.SCHOOL.ru bubinoreka 371eKTPOHHBIX HATJISIIHBIX TOCOOMIA.



http://school-collection.edu.ru/
http://v.school.ru/




