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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XMMHM Ha YpOBHE OCHOBHOIO 00I1Iero o0Opa3oBaHMs
COCTaBJICHa Ha OCHOBE TpeOOBaHUU K pe3yjbTaTaM OCBOEHHUS OCHOBHOM
o0Opa3zoBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIIEro 00pa3oBaHusl, MPEICTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBe deaepanbHOil pabodeil mporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIINU MPENoAaBaHusl y4eOHOTro nmpeamera « XuMush)
B 00pa3oBaTeNbHBIX opranu3anusx Poccuiickoii denepanuu.

[Iporpamma 1Mo XuMuU Ha€T TPEACTABICHHE O LENAX, OOIIeH CTpaTeruu
OoOy4eHHs, BOCIHTAHHWS ¥ Pa3BUTHA OOYYAIOIIUXCS CPEICTBAMHU Y4eOHOTO
npeameTa, YCTaHABIIMBAET 00s13aTeNIbHOE peAMETHOE CoJiepKaHue,
NnpeayCcMaTpPUBAET pacCIpeelieHue €ro Mo KiaccamM M CTPYKTYpUPOBAaHHE IO
pazmeraMm M TeMaM MpPOrpaMMbl MO XHMHH, OMNPEIEISeT KOJIWYECTBEHHBIC U
KaueCTBEHHBIE XapaKTePUCTUKU COJIep KaHuUs, PEKOMEHIYEMYIO
MOCJIEA0OBAaTEILHOCTh  W3YUYCHHMS] XHMHUU C Y4€TOM  MEXMOPEAMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4eOHOro Mpolecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, OMNpEeaeNseT BO3MOXKHOCTH IpeaMera  JyIs
peanuzanuu TpeOOBaHUM K pe3yjbTaTaM OCBOEHHS OCHOBHOW 00Opa3oBaTeIbHOU
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a TaKke TPeOOBAaHUN K
pe3ynbTaTaMm 0O0y4eHHsS XMMUU Ha YPOBHE 1€l N3ydeHUs MpeaMeTa U OCHOBHBIX
BHUJIOB Yy4eOHO-IO3HABATEIILHOM JEATeIbHOCTH OOYYaroIerocs II0 OCBOCHHIO
y4eOHOT0 co/iepKaHusl.

3HaHWE XUMHHU CJIY>XUT OCHOBOM uisi (OPMUPOBAHHMS MHUPOBO33PEHUS
oOyyJaroierocsi, ero MpeACTaBICHUM O MaTEPUATBLHOM EIWHCTBE MHUpPA, BAKHYIO
pOJib UTPAOT (POPMUPYEMbIE XUMHUEH MPEACTABICHUS O B3aUMOIPEBPAIICHUSIX
DHEPTUU M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O IMyTAX PEHICHUS TI00aTbHBIX
npo0ieM yCTOMYMBOIO pPa3BUTHSA YEJIOBEYECTBA — CBHIPHEBOM, SHEPreTHUECKOM,
MUIIEBOM M 9KOJOTUYECKON O€30MacHOCTH, MPOOIEM 3IpaBOOXPAHEHHUS.

N3yuyenue xumuu:

CIIOCOOCTBYET  peaim3alid  BO3MOXXHOCTEH  JJIT  CaMOpas3BUTUS |
dbopMHUpOBaHUS KYJIbTYpPbl JUYHOCTH, €€ 0011l U PYHKIITMOHAIBHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (DOPMUpOBAHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOW  JIeSTEIBHOCTH,
HKCHEPUMEHTAIbHBIX M HCCJIEIOBATENbCKUX YMEHHUM, HEOOXOJMMBIX KaK B
MOBCEIHEBHOM )XU3HU, TaK U B MPO(HECCUOHAIBHON ESITEIHLHOCTH;

3HAKOMHUT CO CHEIU(UKONW HAYYHOTO MBIIIICHUS, 3aKJIaJbIBAET OCHOBBI
IEJI0CTHOTO B3IJIsA/Ia HA €IMHCTBO MPUPOJIbI U YEIIOBEKA, SIBJISETCS OTBETCTBEHHBIM
ATaroM B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YyUaIOIINXCS;



criocoOCTBYEeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUSI K €CTECTBEHHO-
HAay4YHbIM 3HaHHSIM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHue 00y4aroIUXCsl.

JlanHple HampaBiieHUs B OOYYEHHHM XUMHMH OOECHEYHBAIOTCS CrHelupuKon
colepkaHusi ~ y4eOHOro  mpeameTa, KOTOpPbIA  SABIAETCS  NeAaroruuyecku
aJlalTHPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEIEIEHHOM 3Tare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO 001Iero o0pa3oBaHUs OPHUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbl IMEPBOHAYAIBHBIX TMOHSATUN XUMHUHU, OCHOB
HEOPraHMYECKOM XHWMHM W HEKOTOPBIX OTHEIBHBIX 3HAYMMBIX MOHSITUUI
OPraHUYeCKON XUMHH.

CtpykTypa coiepKaHus MPOTPAMMBI IO XUMHH CPOPMUPOBAHA HA OCHOBE
CUCTEMHOr0 noaxona K €€ m3ydeHnro. CopeprkaHue CKIIAJbIBAETCS U3 CUCTEMBI
MOHATUM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IOHATUN O XUMUYECKOU
peakiuu. OO0€ OTH CHUCTEMBI CTPYKTYPHO OpPTraHU30BaHbl 1O MPUHIUITY
IIOCJIE0BATENBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCET'O €CTECTBO3HAHUS;

— Ilepuonnueckoro 3akona /1. 1. MeHeneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHS O CTPOCHHH aTOMa U XUMUYECKOW CBSI3H;

— TpenCTaBlIeHUA 00 AIEKTPOJUTUYECKONM [OHCCOUMALMUA BELIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE OJMIIMPUYECKHU
MOJIYYEHHBIX U OCMBICICHHBIX (PAKTOB, PA3BUBAIOTCS MOCIIEIOBATEIBHO OT OJIHOTO
YPOBHSL K JIPYyrOMYy, BBINOJHSAS (PYHKIMM OOBSCHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOYKHOCTEM MPAKTUYECKOrO MPUMEHEHUSI M MOITYYECHUS
M3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CHOCOOCTBYEeT  (hOPMHUPOBAHUIO
IIPEICTABJICHNUS O XUMUUYECKON COCTABIIAIOLIECH HAYyYHON KapTUHBI MUPA B JIOTUKE
€€ CHUCTEMHOW NPHUPOJABI, LEHHOCTHOTO OTHOLICHUS K HAy4YHOMY 3HAHUIO U
METOJIaM TO3HAaHUsI B Hayke. M3yueHWe XUMHUU NPOUCXOIUT C NPUBICUCHUEM
3HAHUW U3 paHee U3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaloMMil MUp»,
«buonorus. 5-7 knacce» U «Pu3uka. 7 Kiiaccy.

[Ipy wu3yyeHMH XUMHH MPOUCXOAUT (HOPMUPOBAHME 3HAHMM OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOI'O0 €CTECTBO3HAHMSI, MPAKTUYECKOU
JEATEBHOCTH YEJIOBEKA M KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOM KYJIBTYPHI.
3amaya y4eOHOro mpeaMera COCTOUT B (POPMUPOBAHUU CHUCTEMBI XUMUYECKHUX
3HAHUM — BaKHEHIIMX (PAKTOB, MOHATUN, 3AKOHOB U TEOPETUUYECKUX IMOJTOKEHUH,
JOCTYIHBIX O0OOIIEHHIT MHMPOBO33PEHUYECKOr0 XapakTepa, s3blKa HAayKH, B



NpUOOIIICHUM K HAyYHBIM METOJaM II0O3HAHWS TIPH HW3YYCHUW BEIIECTB U
XUMUYECKUX PEAKIUi, B (DOPMUPOBAHUY U PA3BUTUHU MO3HABATEIIBHBIX YMEHHUHN H
UX TPUMEHEHHU B Y4eOHO-TIO3HABATEIBHOW U Y4YEOHO-UCCIIEA0BATEIHCKON
NESATEIbHOCTH, OCBOCHMM MpaBWJI 0OE€30MaCHOTO OOpallleHHs C BEIIeCTBAMHU B
MOBCEIHECBHOM KU3HU.

[Ipy M3yyeHUn XMMUU Ha YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHMs Ba)KHOE
3HAa4YCHHE MPUOOPENTU TaKUE 1T, KaK:

— (dopmupoBaHHEe WHTEIUIEKTYadbHO PAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY TPUHATHIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUAM KU3HU;

—  HampaBJICHHOCTh OOyYEHHS Ha  CHCTEMAaTHYEeCKOEe MPUOOIIECHUE
OOyJarommXxcs K CaMOCTOSTEIHHOM TO3HABATEIHLHON JEATEIHHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (GOPMHUPYIONUM MOTHBAILIMIO M PA3BUTHE CIOCOOHOCTEH K
XUMUHU;

— obecrnieyeHue yCIoBH, CIOCOOCTBYIOIIUX MPUOOPETEHUIO 00yUarOIIMMUCS
OTIBITAa Pa3HOOOPA3HON MEATETLHOCTH, MO3HAHWS W CAMOIIO3HAHWS, KITFOYEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETCHIINI), MMEIOIINX YHUBEPCAIBHOE 3HAYCHHE IS
Pa3IUYHBIX BUJIOB ACSITEIBHOCTH;

— ¢opmupoBanue oOmEeld (QyHKIMOHATIPHON W  €CTECTBEHHO-HAYYHOMU
IPaMOTHOCTH, B TOM 4YHCJ€ YMEHUW OOBSACHATH W OLICHUBATh SIBJICHUS
OKPYIKaIOIIEro MHpA, MCIOJIB3YS 3HAHWUS W ONBIT, MOJYYEHHBIC NMPU H3YUECHUHU
XUMUHU, TPUMEHITh WX MPU pPEmIeHHH MpoOjJeM B TOBCETHEBHOW XU3HU U
TPYZIOBOM JIE€SITEIbHOCTH;

— ¢opMmupoBaHHe y OOy4YalOMIMXCA TIyMaHUCTHYECKUX OTHOILICHUH,
MOHUMAHUS IIEHHOCTH XUMHUYECKUX 3HAHWA IS BBIPAOOTKH JKOJIOTHYCCKH
IIEJIeCO00Pa3HOr0 TOBENEHUS B OBITY W TPYAOBOH NEATEIHHOCTH B IEIAX
COXpaHEHUS CBOETO 3/I0POBbs I OKPYKAIOIIEH PUPOTHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CAMOBOCITUTAHHIO HAa OCHOBE YCBOCHHS  OOINEYEIOBEYECKMX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(IIIS W HAMPABICHHOCTH MATbHEUIIETO
oOy4eHus.

OOmiee 4YKMCIIO 4YacoB, OTBEACHHBIX I HW3Y4YCHUS XHMHH HAa YPOBHE
OCHOBHOT'O 00111€T0 00pa3oBanus, cocTaniseT 136 yacos: B 8 kinacce — 68 yacos (2
gaca B HeJleno0), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COAEPKXAHME OBYUYEHUSA

8 KJIACC

IlepBoHaYa/IbLHbIE XUMUYECKUE TOHATHUS

[Ipeamer xumun. Posib XUMUK B KUA3HU YE€JIOBEKA. XUMUS B CUCTEME HayK.
Tena um BemiecTBa. PU3HWUYECKHE CBOMCTBA BEIIECTB. ATpEraTHOE COCTOSHUE
BemlecTB. [loHsiTHE O MeToAax MO3HAHUS B XUMHUU. YHCThIE BEUIECTBA U CMECH.
CriocoObl pa3ziesieHust CMecei.

ATOMBI U MOJIEKYJbl. XHUMHUYECKHE dJIeMEHThl. CHUMBOJBI XUMHYECKUX
aneMeHTOB. [IpocThie U CllokKHbIE BelllecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢opmyna. BaJeHTHOCTh aTOMOB XUMHUYECKHUX JJIEMEHTOB.
3akOH TMOCTOSIHCTBA cocTaBa BemnlecTB. OTHOCHUTENbHAasE aTOMHAas Macca.
OTHocuTENnbHAsT MOJIEKYJIsIpHAast Macca. MaccoBast 10711 XUMHUYECKOTO 3JIEMEHTA B
COEIMHECHUMU.

KomnuecTBo BemecrBa. Mosib. MonsipHast macca. B3auMOCBsI3b KOJIMYECTBA,
MacChl W 4HCJIa CTPYKTYPHBIX €AWHHI] BemiecTBa. Pacuérel mo dopmynam
XUMHUYECKUX COCTUHEHUM.

@u3NYECKUE U XMMHUUYECKHUE SBICHUS. XUMHUECKas peakuus U €€ MpU3HaKH.
3aKOH COXpaHEHUsI MacChl BEIIECTB. XHUMHUECKHe ypaBHeHUs. Knaccudukarus
XUMHUUYECKUX PEAKIUN (COCTMHEHMUS, Pa3JI0KEHUS, 3aMEIICHUsI, OOMEHA).

Xumuyeckuii IKChepumenm:

3HAKOMCTBO C XMMHUYECKOH IMOCY/I0H, mpaBuiaMu paboThl B JTaOOpaTOpuu M
npuéMaMu o0paileHus ¢ JIabopaTOpHbIM 00OPYJIOBAHUEM, U3YUCHUE U OMHCAHUE
bu3uYeCKX CBOWCTB 00pa3lloB HEOPraHWYECKHX BEIIECTB, HaOII0JACHUE
¢u3nueckux (IJIaBJI€HUE BOCKA, TasHUE JIbJla, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE U KOHJEHCALMSI BOJAbI) U XMMHUYECKHX (FOPEHHE CBEUHU, MPOKAIUBAHUE
MEJTHOM MPOBOJIOKH, B3aUMOJICHCTBHE MeJia C KUCJIOTOMN) sSIBIICHUI, HAOII0IeHUE U
ONMCAaHWE MPU3HAKOB MPOTEKAHWUS XMMHUUYECKHX peaklHil (pasiiokeHue caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJIOPUIOM Oapuisi, pa3ioKeHHE TUIPOKCUJIA
meau (11) mpu HarpeBaHuM, B3anMOICHCTBHE XKeje3a ¢ pactBopoM cos meau (11),
U3Y4YEHUE CIOCOOOB pPa3fCNIeHHUs] CMECEil: ¢ MOMOIIBI0 MarHuTa, (PUIbTpOBaHUE,
BbINIapUBaHUE, AUCTHILIIALMUSA, XpoMaTorpadus, NpoBEAEeHUE OUYUCTKH MOBAPEHHON
COJIU, HAONIOJIGCHUE W  ONHWCaHUE  pPe3yJIbTaTOB  MPOBEJICHHUS  OIbITA,
WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHUS MAacCChl, CO3JaHHE MOJIENIE MOJIEKYII
(ILIapOCTEPHKHEBBIX).

Baxueime npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bo3ayx — cmech razoB. CocraB Bo3ayxa. Kucimopoa — 3ieMeHT U mpocToe
BelecTBO. Haxoxaenue kuciopoma B Tpupoje, (U3MYECKUE W XUMHUUYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunabl. Ilpumenenne kuciopoga. CrocoObl



MOJIy4YEeHUs] KHCIIOpoJa B Ja0OpaTopud U MOpOMBIIUIEHHOCTH. Kpyrosopor
KHcIopoza B mpupoae. O30H — atoTporHas MOAU(PUKAIIHS KUCIOPO/IaA.

TernoBod »hdekT XUMHUECKOW peaklud, TEPMOXUMUYECKHUE ypaBHEHUS,
DK30- M DHAOTEPMHUYECKHE pEaKUuU. TOIUIMBO: yrojb W METaH. 3arps3HEHUue
BO3/lyXa, yCWICHHE MapHUKOBOTro 3 (ekTa, pa3pyiieHne 030HOBOTO CIIOS.

Bonopon — asnemeHT uM mpocrtoe BemectBo. HaxoxkaeHue Bogopoaa B
npupojie, (GU3MYECKME U XUMHUYECKHME CBOWCTBA, MPUMEHEHHE, CIOCOObI
nosyuenus. Kucnotsl u comnu.

MomnspHabiii 00BEM ra3oB. Pac4€Tsl M0 XUMHUUYECKUM YPaBHEHHSIM.

duznueckue CBOMCTBA BOAbl. Boma Kkak pactBoputelnb. PacTBOpHI.
HacepllieHHble ¥ HEHACBIIIEHHBIE PacTBOPbl. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 10751 BelllecTBa B pacTBOpe. XUMHUUYECKUE CBOMCTBA BO/bl. OCHOBaHUSI.
Ponp pacTBOpOB B IpUpOJIe U B KU3HU 4yenoBeka. KpyroBopot Boabl B IPUPO/IE.
3arpsA3HeHHe NPUPOAHBIX BOJ. OXpaHa U OYMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neoprannueckux coenuuenuit. Oxcunpl. Kiaccuduxanus
OKCUJIOB:  cojeoOpa3yroniue (OCHOBHBIE, KHUCJIOTHBbIE, aM(pOTEpHbIE) U
HecosieoOpasyromme. HomeHkmarypa okcuaoB. Du3MUECKHE W XHUMHUYECKUE
CBOMCTBa OKCUIOB. [lonyueHne oKkCuaoB.

OcHoBanus. Krmaccudukanuss oCHOBaHHM: MIENOYM W HEPACTBOPUMBIE
ocHoBaHuA. HomeHknatypa ocHoBaHuil. PU3MYECKHE UM XUMHYECKHE CBOWCTBA
ocHoBaHuU. [TomyueHne ocCHOBaHUM.

Kucnotsl. Knaccuduxamus kucnor. Homenknatypa kucioT. Ousndeckue u
XUMHUYECKUE CBOMCTBAa KHUCHOT. Psan axktuBHoctn meramnoB H. H. bekerosa.
[Tony4deHnue KUCIOT.

Comu. Homenknarypa cosieil. @U3MYECKUE U XUMHYECKUE CBOWCTBA COJICH.
[lonydenue comnen.

['eHeTnyeckas CBSI3b MEXKY KJIaCCaMU HEOPTaHUYECKUX COEAUHEHUN.

Xumuueckuui IKCnepumenm:

Ka4eCTBEHHOE OMPEECICHUE COACPKaHUs KUCIOpOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacrno3HaBaHWE U W3YyUYCHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE
B3aUMOJICHCTBUSl BEIIECTB C KHUCJIOPOJAOM M YCIOBHS BO3HUKHOBEHUS U
MpeKpallleHus] TopeHus (Mo)Kapa), O3HAKOMJICHHME C O0Opa3lnaMu OKCUIOB U
ONKMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, PACMO3HABAHME U HU3YUYCHUE
CBOMCTB BOJOpoja (ropeHre), B3auMojciicTBre Bogopoaa ¢ okcuaom meau (I1)
(BO3MOKHO HCIIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIOJIEHUE OOpa3llOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIEOBAaHUE OCOOCHHOCTEH PACTBOPECHHS BEIIECTB C
pa3IMYHONM PAcTBOPUMOCTBHIO, TPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOU
MacCOBOW J0JIel pacTBOPEHHOIO BEIIECTBA, B3aUMOJICHCTBUE BOJABI C METalJIaMu
(HaTpyeM ©  KajibllueM) (BO3MOXHO HCMOJIb30BAaHUE BUJIEOMATEPUAIIOB),



UCCJIEIOBAaHUE O0pa3OB HEOPraHWYECKUX BEUIECTB PAa3IUYHBIX KJACCOB,
HaOII0JICHNEe U3MEHEHUSI OKPACKW WHJIMKATOPOB B PACTBOpaX KUCIOT U LIEIOYEH,
uzydeHue B3aumojeiicTBus okcunaa menu (1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCJIIOT C METajulaMH, pPEaKUUil HEeUTpalh3aluy, IOJYyYEHHE HEpPaCTBOPUMBIX
OCHOBAHUWM, BBITECHEHHWE OJHOTO METaJIa APYTUM K3 PACTBOPa COJIA, PEIICHUE
AKCIEPUMEHTAIIBHBIX 33/a4d N0 TeMe «BaXHeWlne KiacChl HEOPraHUYECKUX
COCTMHEHUI».

Iepuonuueckui 3axkoH u Ilepuoauueckass cucreMa XHUMHYECKHX
iemenToB JI. . MengeneeBa. CtpoeHne aroMoB. XUMHYECKasi CBA3b.
OKuCIUTEIbHO-BOCCTAHOBUTEIbHBIE PeaKIUuu

[lepBble MOMBITKK KIACCU(PUKAIIMU XUMHUYECKUX dJeMEHTOB. [loHsatne o
rpynmnax CXOAHBIX 3JIEMEHTOB (IIEJOYHbIE U IIETOYHO3EMENIbHbIE METAJLIbI,
raJIOT€Hbl, UHEPTHBIE Ta3bl). IJIEMEHTHI, KOTOPhIE 00pa3ytoT aM(OTEPHBIE OKCHIbI
Y TUAPOKCHUJBIL.

[lepnognueckuii 3axoH. [lepuognyeckas cucreMa XMMUYECKUX 3JIEMEHTOB /1.
N.  MengeneeBa.  KopoTkonepuonHas ©  JUIMHHONEpUOAHAs  (OPMBI
[Tepuognueckoit cucrembl xumuueckux 3aemeHToB [l. 1. MenneneeBa. [lepuoibl
u rpynmbl. OU3nyecKuil CMBICH MOPSAKOBOTO HOMEpPA, HOMEpPOB NEPUOAA U
IPYNIBI 2JIEMEHTA.

Crpoenune atomoB. CocTtaB aTOMHBIX siaep. M3otonbl. Dnektponsl. CTpoeHue
ANIEKTPOHHBIX  000JI0OYeK aToMOB TepBbIX 20 XUMHUYECKHUX  DJIIEMEHTOB
[Teprnonnueckoir cucrtemsl [[. WM. MenneneeBa. XapakTepUCTUKAa XUMHUYECKOIO
AJIEMEHTA 110 ero nosoxeHur B [lepuoanueckoit cucreme /. . Menneneena.

3aKOHOMEpPHOCTH H3MEHEHUS paJuyca aTOMOB XHUMHYECKHX DJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOKMCTB IO IPYyNIIaM U EPUOIaM.

3navenue [lepuoauueckoro 3axkoHa u [lepuoauyeckoil CUCTEMbBI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTUsA Hayku W mnpaktuku. [[. WM. MenneneeB — yuy€Hbli U
IPaK/IaHHH.

Xumudeckass CBsA3b. KoBajieHTHast (TOJISIpHAsT W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULATEIIBHOCTh XUMUYECKUX 3I1EMEHTOB. IOHHAs CBSI3b.

Crenenb  okucieHus.  OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIE  PEAKIIHM.
[Iporiecchl okucneHus U BoccTaHOBIEHUs. OKUCIUTENN U BOCCTAHOBUTENH.

Xumuueckuit IKCnepumenm:

u3y4yeHue oO0pa3loB BELIECTB METAUVIOB W HEMETAUIOB, B3aUMOJICHCTBHE
TUJPOKCUAA LHMHKA C pPACTBOPAMHM KHUCJIOT W IIEJOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX  MPHUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAKLIMMI
(ropenue, peakiiu pa3ioKeHUs, COCTUHEHUSA).

Meoswcnpedmemmnuie céasu



Peanusanps MeXNpeIMETHBIX CBS3€M INPU W3YyYEHMM XHMHMHM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO01mue ecTeCTBEHHO-HAYUYHbIE TOHSATHUS: HAy4YHBIN (akT, TUNOTE3a, TEOpHs,
3aKOH, aHallu3, CHHTE3, KiIacCu(uKaIus, TMepUOINIHOCTh, HAOIIOIEeHNE,
AKCIIEPUMEHT, MOJICJINPOBAHUE, U3MEPEHNE, MOJICIIb, SIBIICHUE.

®usuka: wmarepus, aTroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HYKIH],
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJa, AJIEKTPUUYECKUN 3apsll, BELIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHUE BEUIECTBA, ras, (U3UUYECKUE BEIUYUHBI, €IUHUILIBI
M3MEpPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1b1, COJHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: armocepa, ruapochepa, MHUHEpanbl, TOPHBIE TOPOJIBHI,
MIOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHYeCKasi peaKIus

[lepnonnueckunt 3akoH. Ilepuoanueckas cucteMa XMUMHYECKHUX 3JIEMEHTOB [1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XUMUYECKUX DJIEMEHTOB TMEPBBIX TPEX TMEPHUOJOB, KalMs, KaJlbLHUI U HUX
COCIMHEHUI B COOTBETCTBUM C TMOJIOKEHUEM »3ieMEHTOB B Ilepuommueckoi
CHUCTEME U CTPOCHUEM MX AaTOMOB.

CrtpoeHue BellecTBa: BHJbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITUYECKUX
pPELETOK, 3aBUCUMOCTh CBOWCTB BELIECTBA OT TUIIA KPUCTAJUIMYECKOW PEIIETKU U
BHJIa XUMHYECKOH CBSI3U.

Knaccudukanys u HOMEHKJIATypa HEOPraHUYECKUX BEIIECTB. XHUMHUYECKUE
CBOWCTBA BEIIECTB, OTHOCSIIMXCSA K Pa3JIMYHBIM KJIACCAM HEOPraHUYECKHUX
COCIUHEHUM, TEHETUYECKAs CBSI3b HEOPraHUUYECKUX BELIECTB.

Knaccudukanus XuMAYeCKUX peakiuii Mo pa3IuyHbIM MpU3HaKaM (110 YHCITY
M COCTaBy YYacTBYIOIIMX B PEAKIUM BEIIECTB, MO TEIJIOBOMY 3(ddeKkTy, Mo
U3MEHEHUIO CTENEHEeW OKMUCIICHUS! XUMUYECKUX JIEMEHTOB, IO 00OpaTUMOCTH, IO
y4acTHUIO KaTajau3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKINU, TEPMOXUMHUYECKUE
YpaBHEHHS.

[Tonsitue 0 ckOopocTH XUMHUYeCKOW peaknuu. [loHsTHE 00 O0OpaTUMBIX U
HEOOpAaTUMBIX XMUMHUYECKUX peakuusix. [IoHsTHEe 0 TOMOTE€HHBIX U TeTepOreHHBIX
peakuusx. [lonsatue o karanuse. [loHsATHE O XMMUYECKOM paBHOBeCUU. DaKTOPBHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pPEAKIUU M IOJOKEHHE XHUMHUYECKOIO
paBHOBECHSL.

OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE  PEaKIMM,  JJIGKTPOHHBIM  OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTEIIBHON  pEaKIIUU. CocraBneHnue YpaBHEHUI



OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAaKIMHd C  HCINOJb30BAHHEM  METOJa
AIIEKTPOHHOTO OajaHca.

Teopus ANEKTPONUTUIECKON TUCCOUUALIMU. DIIEKTPOIUTHI U HEIJIEKTPOIIUTHI.
Kartnonsl, aHroHbl. MeXaHU3M [HUCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAMHU
XUMHU4ecKkoi cBsi3u. CteneHp Auccounanuu. CHUIIbHbBIE U CIA0bIE SJIEKTPOJIHUTHI.

Peakimuun noHHOTO 0OMEHa. Y CIOBHS MPOTEKAHUS PEAKIIMH HOHHOTO OOMEHa,
IIOJIHBIE W COKpAIIEHHBIE HMOHHBIE YypaBHEHMS peakuui. CBOWCTBAa KHUCIOT,
OCHOBaHMM U COJEH B CBETE TMPEIACTAaBICHUNA 00 BJICKTPOIUTUUIECKOMN
nucconnanuu. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHSATHE O THAPOIU3E COJIEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJCISIMM KPUCTALIMYECKUX PEIIETOK HEOPraHUYECKUX
BCIIIECTB — METAJIOB W HEMeTaIoB (Tpadura M anmasa), CIOXKHBIX BEIIECTB
(xJopuaa HaTpusi), UCCIIEIOBAHUE 3aBUCUMOCTU CKOPOCTH XMUMHUYECKOW peaKkiuu
OT BO3JICUCTBUS PA3IUYHBIX (HAaKTOPOB, MCCIEIOBAHUE JIIEKTPOMPOBOJHOCTH
pPacTBOPOB BEIIECTB, IMpPOLECCAa AWCCOLMALMU KHUCIOT, IIEJIOYEed M COJIEH
(BO3MOXXHO  HCIIOJB30BAHHE BHUAEO MAaTEPHUANIOB), IPOBEICHHE  OIIBITOB,
WUTIOCTPUPYIOIIUX ~ TPU3HAKU  TPOTEKAHWs]  PEaKlMid  HOHHOTO  OOMeHa
(oOpa3oBanue ocajaka, BbIIEJICHUE Tas3a, oOpa3oBaHHWE BOJbI), OIbBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBI  OKUCIMUTEIBHO-BOCCTAHOBUTEIIBHBIX  PEAKLIMI
(ropeHue, peakiMu pasyioKeHHs, COCUHEHNUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C TNIOMOIIBIO KAYECTBEHHBIX PEAKIUMHA HA HOHBI, pELICHUE
DKCHEPUMEHTAIIBHBIX 3a]1a4.

HeMmeTaJyibl 1 MX COeIMHEHUS

OOmast xapakTepucTuka TraloreHoB. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue W (PU3NYEeCKHe CBOMCTBA MPOCTHIX
BEIIECTB — TAJIOr€HOB. XHMHWYECKME CBOWCTBA Ha MOpUMEpPE  XJopa
(B3aMMOJEICTBHE C METaJUlaMHM, HEMETaJulaMH, IIeJoYaMu). XJIOPOBOJIOPO/I.
ConsiHas KucCI0Ta, XUMUYECKHE CBOMCTBA, MOJTy4YEeHHE, NMpUMEHeHue. [lelicTBue
XJIOpa U XJOPOBOAOPOJA HA OPraHW3M 4YeJlOBEKa. BakHeWluue XJIOpuabl U HX
HAax0JICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapakTepHble cTerneHu okuciaeHus. CtpoeHune u (uU3NYECKUE CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPO/a U Cephbl. AJIOTPOITHBIE MOAU(DUKAIIMN KUCIOPOa
U ceppl. XumMudeckue cBoiicTBa cepbl. CepoBOAOPOJ, CTpoeHHE, (HU3HYECKUE U
XUMHAUYECKHE CBOMCTBA. OKCUABI CEpPbl KaK NMPEACTABUTENIN KUCIOTHBIX OKCHJIOB.
Cepnast kucioTa, (QU3NYECKHMe W XUMUYECKHE CBOWCTBa (00mue Kak
MPENCTaBUTENA Kjacca KHCIOT W chnenuduyeckue). XHUMHUYECKHE pPEaKIuHu,
JeXallue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOJyYeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHor KUcmoThl. COnM CEpHON KUCIOTHI, KAYECTBEHHAs PEAKLINS Ha



cyibdar-uoH. HaxoxaeHue cepbl U €€ COEIMHEHH B mpupojae. XUMHUYECKOE
3arpsiI3HEHUE OKPYIXKAIOIIEH Cpeabl COECIMHEHHUSIMH cepbl (KHCIIOTHBIE JOXK[H,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CIOCOOBI €0 MPEeJ0TBPAIICHHUS.

OO6mast xapaktepuctuka 3JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHS. A30T, paclpOCTpaHEHHE B MPUPOJE,
(du3nueckue U XuMHYecKue cBoiicTBa. KpyroBopor azora B npupoje. AMMHUAK, €ro
(bu3nYecKre U XMMUYECKHUE CBOMCTBA, OJyYeHHEe U npuMeHeHue. Conu aMMOHus,
uX Qu3n4YecKknue U XUMUYECKUE CBOICTBa, mpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHMS. A30THasi KHMCOTa, €€ MojdyuyeHue, (PU3NYECKue U XUMHUYECKUe
cBoiicTBa (0OIlMe Kak TMpeJCTaBUTENS Kiacca KUCIOT M cHeludpuyecKue).
Hcnonb3oBaHWE HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpAJIbHBIX
yaoOpeHuil. XUMHUYECKOe 3arps3HeHUE OKPYIKAIOIICH CPeIbl COSTMHCHUSIMHU a30Ta
(KUCTIOTHBIE JNOXAM, 3arpsi3HEHHE BO3/AyXa, IMOYBBI U BOA0EMOB). Docdop,
alnoTponueie Moaudukauuu (ochopa, GuUMUECKUEe U XUMUYECKHUE CBOMCTBA.
Oxcug docdopa (V) u pochopHas kuciora, puznueckue U XuMUUECKHUE CBOMCTRA,
nonyudenue. Mcnonb3oBanne GpochaToB B KaueCTBE MUHEPATBHBIX YI00PCHHIA.

Oo6mas xapaktepuctuka ameMeHToB |VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHMS.  YTIEpOJd,  aJUIOTPOITHBIE
Moau(pUKalMKM, PACIPOCTPAaHEHHE B NpUpOJe, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. Ancop6uus. Kpyrosopot yriepoaa B npupoje. OKcuabl yriepoja, ux
¢u3nueckue W XUMUYECKHE CBOMICTBA, JEHCTBUE Ha JKUBbIE OpPraHU3MBI,
NOJIyYEHUE M MPUMEHEHHE. DKOJOTMYECKHE MpOOJEMBbl, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumore3a rnobanbHOrO TMOTEIJIEHUS KJIMMAaTa, IMapHUKOBBIN
b dexT. YronbHas KACI0Ta U €€ CONM, UX (PU3MUECKUE U XMMHUYECKUE CBOMCTBA,
nojiydeHue u npuMmeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MTPOMBIIIJICHHOCTH U CEJIIbCKOM
XO35MCTBE.

[lepBoHaUaNbHBIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COSIUHEHUSIX
yriepojia (MeTaH, 3TaH, 3TUJIEH, alleTUJIEH, 3TaHOJI, TJIMLEPUH, YKCyCHasl KUCIIOTA).
[IpupoaHble HMCTOYHUKK YIJIEBOJOPOAOB (Yyrojb, HOPHUPOAHBIA ra3, He(dTb),
OPOAYKThl WX mepepaboTku (OE€H3UH), UX POJb B OBITY M MPOMBILUIEHHOCTH.
[TonsiTe 0 OMOMOTHYECKU BaXKHBIX BEIIECTBAX: )KMpax, OeiKax, yriieBojax — U X
poJii B KM3HM 4eJOBEeKAa. MaTepualbHOE €IMHCTBO OpPraHUYECKUX W
HEOPraHUYECKUX COEAUHEHUM.

KpeMmHuuii, ero Qusnueckue H XHUMHUYECKHE CBOICTBA, NOJyYCHHE W
npuMmenenne. CoenuHeHHs KpeMHuUs B mnpupoge. OOmue mnpeacTtaBieHus 00
okcuse kpemuus (1V) u kpemnueBoi kuciore. CHIMKAThI, UX UCIIOJb30BAHUE B
ObITYy, B IMPOMBIIIUICHHOCTH. BakHeline cTpouTeNnbHbIE MaTepualbl: KEpaMHKa,



CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [Ipobiiembl 6€30MacCHOr0 MCIOJIH30BAHUS
CTPOMUTEIBbHBIX MATEPUAIIOB B TIOBCEAHEBHOM KU3HU.

Xumuueckuui IKChepumenm:

U3y4YeHUEe 00pa3I0B HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOW KHCIOTHI,
MPOBEJICHNE KAYECTBEHHBIX PEaKIMi Ha XJIOPUI-UOHBI U HAOIIOJCHUE TTPU3HAKOB
UX TPOTEKaHMs, OMBITHI, OTpaxkaromue (U3NYECKHE U XUMUUYECKUE CBOMCTBA
rajoreHOB M HUX COEIMHEHHUI (BO3MOXXHO UCIIOJb30BaHUE BHUACOMATEPHUAIIOB),
O3HAKOMJIEHME C oOpa3naMu XJIOPUAOB (TaJOT€HHUJIOB), O3HAKOMIICHHE C
oOpasilaMu ceppl M €€  COeauHEHUsMH  (BO3MOXKHO  HCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIIOICHHE TIpoliecca OOYTIIMBaHUs caxapa Moj JeUCTBUEM
KOHIEHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHHWE XUMHYECKHUX CBOMCTB
pa30aBIECHHON CEPHON KUCIIOTHI, MPOBECHNE KaUeCTBEHHON peaKInu Ha Cybdar-
WOH W HaOJIOJIeHWEe TpH3HaKa €€ MPOTEKaHUs, O3HAKOMJIEHHWE C (U3HMUYECKUMU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COEIAUHEHHH (BO3MOXKHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), 00pa3liaMu a30THBIX U (HOCHOPHBIX yAOOpEHUH, MOITyUYEHUE,
coOupaHue, pacro3HaBaHUE U M3YYCHUE CBONCTB aMMHaka, NIPOBEACHUE
KaueCTBEHHBIX PEAKIMA Ha MOH aMMOHMs U (hochaT-uoH U U3ydeHUE MPU3HAKOB
UX TIPOTEKAHUSI, B3AMMOICCTBUE KOHIEHTPUPOBAHHON a30THOU KUCJIOTHI C MEJIbIO
(BO3MOYXHO HCIIO0JIb30BaHUE BUJIEOMATEPUAIIOB), U3y4EeHUE MOJIEIIen
KPUCTANIMYECKUX PEIIETOK anmasa, rpadura, ¢yiiepeHa, O3HaAKOMJIEHHE C
MPOIIECCOM  aJCOPOLIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MPOTHBOTa3a, MOJIydyeHHEe, COOMpAHUE, PACMIO3HABAHUE U U3YyUYEHUE
CBOICTB YIJIEKMCIIOTO Ta3a, MPOBE/IEHNE KaYeCTBEHHBIX peakluii Ha KapOoHAT U
CUIMKAT-UOHBl W W3YyYEHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMIIEHUE C
MPOAYKIIMEN CHIMKATHOM MPOMBIIUIEHHOCTH, PEIICHUE 3SKCIEPUMEHTAIBHBIX
3a1a4 no TeMe « BaxkHenme HeMeTalIbl U UX COSTUHEHUS.

MeTasuiibl 4 UX COeTUHEHMSI

OO01mast xapakTepUCTUKAa XUMHUYECKUX JIEMEHTOB — METAJUIOB Ha OCHOBaHUU
ux nosiokeHuss B llepuomuueckor cucreme Xxumuuyeckux syemeHroB [, .
MenpeneeBa u crpoeHuss atomoB. CTpoeHue MeTtauioB. Mertajuindeckasi CBsI3b U
METAJUIMYECKAST ~ KPUCTAJUIMYECKAs  PEMIETKA.  JJNEKTPOXUMUYECKUH  pAl
HaIpsbKeHU MeTamuioB. Ou3nueckue U XMMHYECKHE CBOMCTBa MeTaiuioB. OOIue
CHOCOOBI TONIy4YeHUs MeTayioB. [loHATHE O KOpPPO3WU METAIIOB, OCHOBHBIC
CrocoObl 3amUThl UX OT Kopposzuu. CruiaBel (CTallb, YyTYH, AIOPATIOMUHUH,
OpoH3a) ¥ UX IPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTasbl: nonoxkeHue B [lepuoanyeckon cucremMe XUMMHUYECKHX
sanemeHToB JI. 1. MeHnaeneeBa, CTpOCHHUE MX aTOMOB, HaXOXKJICHUE B MPUPOJE.
duznyeckre ¥ XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus W Kamus). OKCUIbl U



TUJIPOKCUABl HATpusi W Kanud. lIpuMeHeHHe WIENOYHBIX METAUIOB M HUX
COEIUHECHUMN.

[IlemoyHO3EeMENBHBIE METAUIl MAarHUA W KaJbLMK: TMOJIOKEHUE B
[Tepuognueckout cucreMe xumudeckux sneMeHToB Jl. M. MenneneeBa, ctpoeHue
MX aTOMOB, HaX0XJAeHUE B rpupoae. PU3nyecKkrne U XMMUYECKUE CBOMCTBA MarHus
W Kanblius. BaxkuHelmue coequHeHHs KalublUs (OKCHUJl, THUAPOKCHUI, COJIN).
XKéctkocTh BOJBI U CIIOCOOBI €€ yCTpaHEHUS!.

AnroMuHUN: TTookeHue B [leproandeckoi cucTeMe XuMUYECKUX 3JIEMEHTOB
J. N. MengneneeBa, CTpoeHHME aroma, HaxOxJeHHE B Ipupone. Pusnueckue u
XUMHUYECKUE CBOMCTBA aFOMUHUSA. AM(OTEpHBIC CBOMCTBA OKCHJIA U THIPOKCHIA
AJTIOMUHHSL.

Keneso: monoxenue B [leppoanyeckon cUCTEeME XUMUYECKHUX JIEMEHTOB /l.
. MengeneeBa, CTpoeHHE aroma, HaxoxJIeHue B mnpupoae. Duzmyeckue u
XUMUYECKHE CBOMCTBA Xkee3a. OKCUIbl, THAPOKCUIBI U con xkenesa (1) u sxxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE ¢ oO0pa3llaMd METANIOB M CIUIABOB, WX (PU3HMYCCKUMH
CBOMCTBaMH, M3y4€HHE  PE3yJbTaTOB  KOPPO3WHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB), OCOOEHHOCTEH B3aMMOJEWUCTBHUS OKCHIA
KaJIbIIUS W HATpus C BOJOH (BO3MOXKHO HCIIOJIB30BaHUE BHJICOMATEPHAIIOB),
HCCIIEIOBAHUE CBOMCTB KECTKOM BOJIbI, TPOLECCAa TOPEHUS KeJe3a B KUCIOPOJIE
(BO3MOKHO  HCHOJIb30BAaHHE  BHUJIEOMATEPHUANIOB), MPU3HAKOB  MPOTEKAHUS
Ka4€CTBEHHBIX pEaKIMii HAa WOHBI: MarHus, KajbllUs, AJIIOMUHUS, IIMHKA, JKEJe3a
(I u xenesza (111), meau (11), HaOMOACHME W OMKMCAHUE MPOLIECCOB OKPAIIMBAHHMS
MJJaMEHH WOHAaMU HaTpus, Kalus U Kaiblusid (BO3MOXHO HCIOJb30BaHUE
BUJIEOMATEPHUATIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCUAA ATFOMUHUS
Y TUAPOKCHUJA [IMHKA, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a7a4 1o TeMe «Baxnenime
METaJUIbl U KX COCMHECHUS».

XuMHus ¥ OKPYyKAOLIAA cpeaa

BemecTBa m marepuansl B IOBCEAHEBHOW JXW3HM YeJIOBEKa. be3omacHoe
WCIIOJIb30BaHUE BEILIECTB U XMMHUUYECKUX peakiuii B ObITy. [lepBas momoiib npu
XAMHYECKUX 0KOTax U OTPABJICHUSAX.

XUMHUUYECKOE 3arpsi3HEHHE OKpYyXKawllel cpeabl (MpeaesibHas AOMyCTUMast
KOHIIeHTpatus BemiecTB, nainee — [1/1K). Poias xumuu B pernieHnn 3KoJI0rM4ecKUX
npooeMm.

Xumuyeckuii IKcnepumenm:

H3yueHre oOpasIioB MaTepuasioB (CTEKJIO, CIUIABBI METAJIOB, MOJMMEPHBIC
MaTepualbl).

Mexcnpeomemmubnie ceéazu



Peanmusanps MeXNpeIMETHBIX CBS3€M INpU W3YyYEHMM XMMHU B 9 Kitacce
OCYILIECTBIISIETCS. 4E€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSATUM, TAK W MOHATHH, SIBJISIONINXCS CUCTEMHBIMU JUISI OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIMKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIE MOHSTHS: HAay4YHBIM (akT, rumores3a, 3aKoH,
TEOpHsl, aHalu3, CHUHTE3, KiIaccuukaiusi, MepUOJUYHOCTh, HAOIIOJICHHUE,
AKCIEPUMEHT, MOJAECIUPOBAHUE, HU3MEPEHUE, MOJEIb, SBICHUE, MAPHUKOBBIN
3¢ PeKT, TEXHOIOTHS, MaTCPHAIIBI.

duznka: marepusi, aTroM, OJIECKTPOH, MPOTOH, HEWUTPOH, HOH, HYKIIH],
W30TOIbI, PAJUOAKTHBHOCTh, MOJIEKYJIA, DJJICKTPUYECKHUU 3apsii, NPOBOJHHKH,
MOJYTIPOBOJTHUKH, JUAJEKTPUKHU, (POTODJIEMEHT, BEIIECTBO, TENO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, a3, PaCTBOP, PACTBOPUMOCTh, KPUCTAIIIINYECKAs
peméTKa, CriaBbl, (PU3MUECKHE BEIUYUHBI, €IUHUIBI W3MEPEHHS, KOCMHUYECKOE
MIPOCTPAHCTBO, TUIAHETHI, 3BE3/b1, COJIHIIE.

buonorusi: ¢dorocunrtes, npixanue, Ouocdepa, IKOCUCTEMa, MHUHEpAIbHBIC
yAOOpEHUS, MUKPOIJIEMEHTBI, MAKPOIJIEMEHTHI, TUTATEIHHBIC BEIIECTBA.

['eorpadus: armocdepa, ruapochepa, MuHEpanbl, TOPHBIE TOPOJIBHI,
MOJIE3HBIE UCKOMAEMBIE, TOILUIUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBLI 110
XNMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHUS MPOTrPaMMbl OCHOBHOTO OOLIEro
o0Opa3oBaHus JOCTHUralTCs B XoJe OOy4YeHHMs XUMHUU B €JAMHCTBE YYEOHOW U
BOCIIMTATEJIbHON JEATEIBHOCTH B COOTBETCTBUH C TPAJULUMOHHBIMA POCCUMCKUMU
COLIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMU, MPUHATBIMH B
oOuIecTBE MpaBUJlaMd M HOpPMaMHU TMOBEJIEHHUS M CIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U COLMANIN3AIINN 00yYarOIIUXCSl.

JIMYHOCTHBIE  pe3ydbTaThl  OTPAXKAIOT  TOTOBHOCTh  OOYyYaIOLIUXCS
PYKOBOJACTBOBATbCS CUCTEMOW IMO3UTHBHBIX ILIEHHOCTHBIX OpHUEHTAlMil H
pacIIMpPEHUE OIbITa AEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) maTpMoOTHYECKOT0 BOCTIMTAHNS:

LEHHOCTHOTO OTHOILIECHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HUCTOPUUYECKOMY
M HAay4YHOMY HAcCJIeIMi0, MOHMMAHMsS 3HAYEHUs XUMHUYECKOW HAayKH B >KU3HU
COBPEMEHHOTr'0 OOIIECTBA, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
NEPENOBBIX JOCTUKEHUSIX W OTKPBITHUSX MHUPOBOM M OTEUECTBEHHOM XHUMUHU,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOMCTBE MUpPA U OOILECTBA;

2) TPaKIaAHCKOT0 BOCTIMTAHMA:

IPEACTABICHUS. O COLMAIBHBIX HOPMax M IMPaBHIAX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, KOMMYHHUKATUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  yYEOHOUCCIEAOBATENbCKOM, TBOPYECKOM W APYrMX  BHAAX
NEeSATENbHOCTH, TOTOBHOCTUM K Pa3HOOOpPa3HOW COBMECTHOW JEATEIbHOCTH MNpU
BBINIOJIHEHUH YYEOHBIX, IO3HABAaTEIbHBIX 3a/1ay, BBINOJHEHUN XUMHUYECKHUX
JKCIIEPUMEHTOB, CO3[JaHUN YUEOHBIX IPOEKTOB, CTPEMJIEHUS K B3aUMOIIOHUMAaHUIO
W B3aUMOIIOMOIIM B TIpollecce JTOW Yy4eOHOM JeATeIbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TOBEAEHUWE M IIOCTyNKH CBOUX TOBApHILEH C MO3ULIUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHNS:

MHUPOBO33pPEHYECKNE TPEICTABICHNS O BEIIECTBE M XMMHUYECKOW DPEAKLMH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKU WU COCTAaBISIOLINE
OCHOBY JJI1 TOHUMAaHUsl CYIIHOCTH HAYYHOW KapTHHBI MUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pPAa3BUTHs MPUPOJBI, B3aHUMOCBS3AX YEJIOBEKAa C
MIPUPOJHOM CPEJION, O POJIM XMMHUHU B TIOZHAHUH 3TUX 3aKOHOMEPHOCTEMN;

MI03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHUE HOBBIX 3HAHUU I10
XUMHUHU, HEOOXOIUMBIE il OOBSACHEHHS HaOII0aeMbIX MPOIECCOB U SIBJICHUM,
N03HABATENbHON, MH()DOPMAMOHHOW M YHUTATEIbCKOM KyJIbTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIbHOM paboThl C Y4YEOHBIMH TEKCTaMH, CIPaBOYHOM



JUTEpPaTypou, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMU HH(POPMAIMOHHBIX
TEXHOJIOT UM,

WHTEpeC K OOYyYEHHI0O M TI03HAHMIO, JIO003HATEIHHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  CaMOOOpa30BaHUIO, TMPOEKTHOM M  HCCIIEIOBATEIbCKON
JEATeNIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBJICHHOCTH W YPOBHS OOyUEHHS B
JIaTbHEHIIIEM;

4) popMHUpOBaAHHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE LIEHHOCTH JHW3HU, OTBETCTBEHHOIO OTHOILICHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBIM 00pa3 »WU3HHU, OCO3HAHWE MOCIEJICTBUNA U
HETPUATHE BPEIHBIX MPUBBIUEK (YHOTpeOIEHUS aIKOIoJisi, HAPKOTUKOB, KYPEHHS),
HEOOXOJMMOCTH COOJIIOJICHUs] TpaBuil O€30MacHOCTH Tpu  OOpalleHuu ¢
XUMUYECKUMH BEIIECTBAMU B OBITY M peaIbHOU KU3HU;

5) TpyA0BOT0 BOCIIUTAHUS:

HWHTEpEeC K MPAKTUUECKOMY M3YUYEHHUIO TTpodecCuii U Tpyaa pa3IudHOro poja,
YBOXEHHUE K TPYAYy M pe3yJibTaTaM TPYAOBON JEATEIBHOCTH, B TOM 4YHUCIIE Ha
OCHOBE NPUMEHEHHS NPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBI BBIOOP
WHMBUAYAJIBHOU TPACKTOPHUHU IPOJIOHKEHUS 00pa30BaHUs ¢ yIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIICCTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCIeHON nMpo(ecCHoHaTBHON IeITeIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTH QIalITUPOBATHCS B MPO(ecCHOHaIbLHOM Cpejie;

6) IKOJIOrHYeCKOT0 BOCIIUTAHMS

HKOJIOTMYECKHU 1I€JIECO00pa3HOE OTHOIIEHUE K MPHUPOJE KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIECTBOBAHUS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3omacHOro oOpa3a JKM3HHU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3UYECKOMY U TCUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTU COOJIOJACHUS
npaBuiI 0€30MMaCHOTO MOBEJCHUS MTPU padOTe C BEIIECTBAMH, a TAK)KE B CHUTYaIIUsX,
YIPOKAIOIIKNX 3/I0POBBIO U KU3HU JIFOIEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMUSI, TMOJydaeMble TIPU U3YUYEHUH XUMHH, IS
pelIEHNs 3a1a4, CBSI3aHHBIX C OKPYKAIOUIEU MPUPOJAHON CPEIOU, JJI MOBBIICHUS
YPOBHSI  DKOJIOTMYECKOM  KYJIbTYyphbl, OCO3HAHHUS TJIOOAJIBHOTO  Xapakrepa
HKOJIOTUUECKUX TMPOOJEM M MyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
DKOJIOTUYECKOTO MBILIJIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IO3HABATEIILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN IIPAKTHKE.

METANPEAMETHBIE PE3YJIbTATDI

B cocraBe wMeranpenMETHBIX pe3yJbTATOB BBIACIAIOT 3HAYUMBIE A
dbopMHpOBaHUS MHUPOBO33PECHHS OOIIEHAyYHBIE TMOHATHUSA (3aKOH, TEOpus,
MPUHIINI, TUTIOTE3a, (aKT, CHCTEMA, MPOIIECC, IKCIIEPUMEHT U JIPYToe.), KOTOPhIe
UCIIOJB3YIOTCS B €CTECTBEHHO-HAYUHBIX YYEOHBIX IpEeAMETax W IO3BOJISIOT Ha
OCHOBE 3HAHUN U3 ITUX MPeaAMETOB (GOPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOU



HAay4YHOUW KapTHUHE MHUpa, U YHUBEpCAIbHbIC YueOHbIE JeCTBUS (IT03HABATEIbHbIE,
KOMMYHUKATHBHBIC, DPETYJSITUBHBIC), KOTOpbIE oOecreunBaloT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITCIIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO ydeOHOMU
JIEATSIILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE [1eiiCTBUSA

ba3oBble Jlornyeckue JeiicTBUA:

YMEHUS HCMOJIb30BaTh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS IPU OCBOCHUU
3HAHUM: PACKPBIBATh CMBICI XMMHYECKUX TMOHATHU (BBIACIATh UX XapaKTEPHBIC
MPU3HAKW, YCTAHABJIMBATh B3aWMOCBSI3b C JAPYTMMHU IOHSTHUSMH), HCIOIb30BATh
MOHATHUS JJIs1 OOBSICHEHUS OTJIETbHBIX (PAKTOB U SIBJICHHUH, BBIOUPATh OCHOBAHUSI U
KpUTEpUH JUISl KJIACCU(PUKAIMU XUMHUYECKHX BEIIECTB M XUMHUUECKUX PEaAKIUM,
yCTaHABIMBATh MPUIMHHO-CIICJCTBEHHBIEC CBS3U MEXIYy OOBEKTaMH H3yYCHHS,
CTPOUTH JIOTUUECKUE PACCYKJICHUS (MHAYKTUBHbBIC, AEAyKTUBHbBIC, TI0 aHAJIOTUH),
JIeJaTh BBIBOJBI U 3aKIOUYCHUS;

YMEHHE TPUMEHSATH B TIpoIlecce TMO3HAHUS TOHATUA (NIpeAMETHbIE U
METanpeIMETHbIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIENU, UCTIOJIb3yEMBIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIC B XMMUU MOJICIbHBIC TIPEACTABICHUS —
XUMUYECKUH 3HaK (CHUMBOJ DJIEeMEHTa), XUMH4YecKas ¢GopMmylia W YpaBHEHHUE
XUMHUYECKOW PEaKIUM — MPU PelIeHUH Y4eOHO-TI03HABATENbHBIX 3a7a4, C YUETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISBISATH U XapaKTEPU30BATh CYIIECCTBEHHBIC
MPU3HAKUA U3YYaeMbIX OOBEKTOB — XMMUYECKUX BEIIECTB U XUMUUECKUX PEaKIUi,
BBISIBJISATh  OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIICJICTBEHHBIE CBSI3U U
MIPOTHUBOPEUHS B U3yUAEMbIX MPOLIECCAX U SABJICHUSX.

Ba3oBble ncciienoBarejbcKkyue 1eMCTBUA.

YMEHHUE HCIOJIb30BATh IOCTABICHHBIE BOMPOCHI B KAa4€CTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KadeCTBE OCHOBBI JJIT (POPMHPOBAHUS THIIOTE3BI II0
MIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

MPUOOPETEHUE OIbITa 110 ITUTAHUPOBAHUIO, OpPraHU3aIlMd W IPOBEIACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOIwaaTh 3a XOJO0M Mpoliecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro Pe3yibTar, GOopMyJIUpOBaTh 000OIIECHUS U
BBIBOJIBI 10 PE3yJIbTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHUS, COCTABIATh OTUET
O MPOJIeTIAaHHOM padoTe.

Pa6ora ¢ unpopmanmeii:

YMEHHE BBIOMpATh, AaHAIM3UPOBATh W HHTEPIPETUPOBATH HHGPOPMAIUIO
pa3IMYHBIX BUJIOB U (OPM TIpEACTaBICHUS, MOJyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XUMHYECKOTO COJEpKaHUs, CIPaBOYHbIC
nocobus, pecypchl HMHTepHeTa), KPUTHUECKH OIICHHWBATh IPOTHBOPCUYMBYIO U
HEJIOCTOBEPHYIO HH(POPMAITHIO;



YMEHUE MPUMEHATh Pa3Iu4Hble METOAbl U 3alpOChl MPU MOUCKE U OTOOpe
uHGOpMAIlMU U COOTBETCTBYIOUIMX JAHHBIX, HEOOXOAMMBIX JJIsi BBIIOJHEHUS
y4eOHBIX U MO3HABATEJIbHBIX 33/1a4 ONpPEJIEIEHHOIO THUIIA, TPUOOPETEHHE OIbITa B
00JaCT  MCMOJB30BaHUS  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJbTYpOH aKTUBHOT'O MUCIOJb30BAHUS PA3IMYHBIX MOUCKOBBIX CUCTEM,
CaMOCTOSITENTFHO BBIOMpATh ONTUMAIBHYIO (hOpMY MpeacTaBiIeHUs HHDOPMALIUU U
WUIIOCTPUPOBATh pEIIAeMble 3aJaud HECIO0XXHBIMU CXEMaMH, JAuarpaMMaMu,
npyrumu hopmamu rpaduKu ¥ IX KOMOWHAIIASMY,

YMEHHE HCIOJIb30BaTh M AaHAJIU3UPOBAaTh B Ipouecce Yy4deOHOH u
UCCJIeIOBATENbCKON JEATENHHOCTH MH(OPMALIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPAHCIIOPTa HA COCTOSHHE OKPY>KAIOLIEH NpPUPOTIHON
Cpelbl.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eiiCTBHUSA:

YMEHHS 3aJlaBaTh BOIPOCHI (B XOJe Juajgora W (WJIH) JIUCKYCCHH) TIO
CyliectBy  oOcykaaemMoill  TeMbl, (POPMYJIHpPOBAaTH CBOU  MPEAJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHMSI IPEIOKEHHOH 3a1a4H;

YMEHUs  NPEJICTaBIATh  IOJYyYEHHbIE  pEe3yJbTaTbl  [MO3HABATEIBHOU
NESATEIbHOCTY B YCTHBIX W TNHCBMEHHBIX TEKCTax; JieJaTh MPE3CHTAINIO
PE3yJIbTaTOB BBIMOJIHEHHUS] XUMUYECKOTO IKCIEpUMEHTa (1a00paTOpHOTO OIbITa,
1abopaTopHOIl pabOTHI IO MUCCIIEIOBAHUIO CBOMCTB BEIIECTB, YU4EOHOTO MTPOEKTA);

yMEHUsl y4eOHOro COTPYIJHUYECTBA CO CBEPCTHHUKAMU B COBMECTHOMU
NO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JAESATENBHOCTH  MPU  PELICHUU
BO3HUKAIOIIKUX NPoOJeM Ha OCHOBE yuéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuui (o0cyxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIIUS
COBMECTHBIX JECHCTBUM, OIPENCICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBIIIOJIHEHHOM paOOThI U PYTHE).

PeryasiTuBHbBIE YHHBepCcaJbHbIe Y4eOHbIe 1eHCTBUSA:

YMEHUE CaMOCTOSATENbHO ONPENeNsITh WENH JAEITeNbHOCTH, TUIaHUPOBATh,
OCYUIECTBJIATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATENbHOCTh, BBIOUPAaTh Hanbosee 3(PpPeKkTUBHBIE CIIOCOOBI pelIeHUsl yYeOHbIX U
MO3HABATENBbHBIX 337a4, CaMOCTOSITEIbHO COCTABIATh WJIM KOPPEKTUPOBAThH
MPEIJIOKEHHBIM QITOPUTM  JEUCTBUWM NPU BBINOJHEHUU 33JaHUN C YUYETOM
IOJTyY€HHUs! HOBBIX 3HAHUU 00 HM3yuyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIIMSIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBIICHHOW LIE€NH, YMEHUE
UCIIOJIb30BaTh U aHAIM3UPOBATH KOHTEKCTHI, IPEAJIaracMble€ B YCJIOBUU 3aJaHUH.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeAMETHBIX pE3yJbTaTOB [0 OCBOCHHUIO 0053aTeIbHOrO
COJIEp)KaHMs, YCTAHOBJIEHHOTO JlaHHOM denepalibHOM paboueil mporpaMMon,
BBIICJIAIOT: OCBOCHHBIE OOYYaIOIIMMHUCS HAy4YHbIE 3HAHUSA, YMEHHUS U CIIOCOObI



JNEUCTBUM, BUAbl JEATEIBHOCTH IO TIOJYYEHUIO HOBOIO 3HAHUA, €ro
WHTEPIPETAlUU, MPEeOOpPa3OBAHUIO W TMPUMEHCHHIO B PA3IMYHBIX YYCOHBIX U
HOBBIX CUTYaI[UsX.

K xoniy oOydenus B 8 kj1acce npeMeTHbIE Pe3yJIbTaThl Ha 0a30BOM YPOBHE

JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y O0YUYAIOIINXCS YMEHUM:

e PacKpbIBaTh CMBICII OCHOBHBIX XMMHUYECKHX IOHATHUH: aTOM, MOJICKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEHIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oIHOpOHAs M HEOJAHOPOAHAs), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAsI U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpPHAs Macca,
MaccoBasi JI0JIsl XUMUYECKOTO AJIEeMEHTa B COEJUHEHUHU, MOJISIPHBIA 00BEM,
OKCHJ], KHCIIOTa, OCHOBAaHHE, COJIb, JIEKTPOOTPULATEIBHOCTh, CTEICHb
OKHUCJICHHS, XUMHUYECKas PEaKIus, KilacCu(uKanus peakiuii: peaxiuu
COCAVMHEHUS, PEAKLUU PA3JIOKECHUSA, PEAKLUU 3aMEILICHUs, PEaKLUU
oOMEHa, 3K30- U SHJOTEPMUUYECKHE PEAKIIMH, TEII0BOU A (EKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aTroMa, aTOMHas OpOUTallb, PaaAUYC
aTOMa, XMMHUYECKasl CBS3b, MOJISIPHAS W HENOJISIPHAS KOBAJICHTHAs CBS3b,
VWOHHAs CBS3b, UOH, KATUOH, aHMOH, PAacTBOP, MACCOBAas JO0JIS BELIECTBA
(IponeHTHasE KOHLIEHTpAIusi) B PaCTBOPE;

e WJUIIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX XHMHWYECKHX TIOHATHUH U
IPUMEHSTH 3TH NOHATHUS MPU ONTMCAHUM BEIIECTB U X MPEBPALLICHUI;

e HCHOJIb30BaTh XUMUYECKYI0 CHUMBOJHUKY JJIsI COCTaBJieHHs (popmMmyn
BEIIECTB U YPABHEHUN XHUMUYECKUX PEAKIUN;

e ONpEAENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENEHb  OKUCIEHUS  JBJIEMEHTOB B  OWHApHBIX  COCAMHEHUSX,
NPUHAJIC)KHOCTh BELIECTB K ONPEACIEHHOMY KIIACCY COEAMHEHUM I10
dbopmynam, BHUJ XUMHUYECKOHW CBs3M (KOBAJIGHTHAs W WOHHAs) B
HEOPraHUYECKUX COCIMHEHUSX;

e packpbiBaThb cmbica Ilepuognueckoro 3akona J[. WM. Mengeneesa:
JEMOHCTPUPOBATh TMOHUMAHUE TNIEPUOJUUYECKON 3aBUCHUMOCTH CBOWCTB
XUMHUYECKUX AJIEMEHTOB OT MX MOJOXeHus B llepromnueckoil cucreme,
3aKOHOB COXPAHEHHUSI MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHa ABOraapo;

e ONUCHIBATh W XapakTepuszoBaTh TaOIuMuHy0 ¢opmy I[lepuonnueckoi
CUCTEMBbl XMMHMUYECKHMX OJJIEMEHTOB: pa3jauyaTh [OHATHS «TJIaBHAs
noarpynmna (A-rpymnmna)» u «mnobounas noarpynna (b-rpymnmna)y, maneie U
OOJBIIE TIEPHOJBI, COOTHOCHTH OOO3HAYEHUS, KOTOPHIE HMEIOTCS B
tabmuie «llepuomuueckas cucTteMa XuMHYecKuX diemeHToB J[. U
MeHneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOEHUS aTOMOB



XUMUYECKUX JIEMEHTOB (COCTaB U 3apsij sjipa, oOllee YUCIO0 JIEKTPOHOB
U pacrpeiesieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIIMPOBATh XUMUYECKHUE DJIEMEHTHI, HEOPraHUYECKUE BEIECTBa,
XUMHUYECKUE peakiuu (10 YUCIY WM COCTABY YYAaCTBYIOUIUX B PEAKIMU
BEILECTB, N0 TEIIOBOMY 3 PekTy);

XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKHUE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJTBEPK/as OMUCAHUE TPUMEPAMU MOJIEKYJISPHBIX
YPaBHEHUH COOTBETCTBYIOIMX XUMHUECKUX PEAKIINM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT X KaY€CTBEHHOI'O
COCTaBa, BO3MOXXHOCTHU TMPOTEKAHUS XUMHUYECKUX MPEeBpallleHUid B
Pa3IUYHBIX YCIOBHUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO W MOJISIPHYIO  MaccChbl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMEeHTa 10 (opmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKOU pEaKInu;

MIPUMEHSTH OCHOBHBIE OIEpAlMM MBICIUTEIBHON NEATEIbHOCTU — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHe, CHCTeMaTH3aIllIo, KJIacCH(PHUKAIIUIO,
BBISIBJICHUE TPUYMHHO-CJIEJACTBEHHBIX CBA3EH — JJIsi WM3Y4Y€HHUs CBOWCTB
BEIIECTB U XHMHUYECKHX PEAKLHM, €eCTEeCTBEHHO-HAy4YHbIE METOMAbI
NO3HAHUS — HaOJIOIeHHe, W3MEpEHUEe, MOJECIMPOBAHUE, SKCHEPUMEHT
(peaJIbHBIN U MBICIICHHBIN);

cieloBaTh ~ IpaBWaM  [OJb30BaHUS  XMMHYECKOM  TOCYyJAOW U
nabopaTOpHbIM 000pY/JOBaHMEM, a TakXKe TMpaBUiIaM OOpalleHHs C
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
JTa00paTOPHBIX XUMHUYECKUX OIBITOB MO TOJYYEHUIO U COOMpPAHUIO
ra3000pa3HbIX BEMIECTB (BOAOpOJa ¥ KHCJIOPOJA), MPHUTOTOBJICHHUIO
PacTBOPOB C OMNPEAECIEHHON MAacCOBOW JIOJIEM PaCTBOPEHHOIO BENIECTBA,
IUIAHUPOBAaTh U MPOBOAWTH  XUMHYECKHE  IKCIIEPUMEHTHI  TIO
pacrio3HaBaHUIO PACTBOPOB IIEIOUEH U KUCIOT C MTOMOIIBIO WHIUKATOPOB
(nmakmyc, heHondranent, METUIOPAHK U JPYTHUE).

K xoH1y o0ydeHus B 9 kJjiacce npeMeTHbIC pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y 00YJAIOIITNXCS YMEHUIN:

pacKpbIBaTh CMBICII OCHOBHBIX XHMHYECKMX IOHSATHUH: XHMHYECKUI
AJEMEHT, aTOM, MOJIEKYJa, HWOH, KaTHOH, AaHWOH, IPOCTOE BEILECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCIICHUS, XUMHUECKas PEaKlUs, XUMUYECKasi CBA3b, TEIIOBOU dPQeKT
peakuuu, MOJb, MOJSIPHBIE  00BEM,  PAacTBOp,  BJIEKTPOJIMTHI,
HEAJNEKTPOJIUTHI, JJIEKTPOJIUTHYECKAs IOUCCOLMALINS, PEaKUUd HOHHOTO
oOMeHa, Karaqu3aTop, XHMHYECKOE paBHOBecHe, oOOpaTUMble H



HEOOpaTUMBbIE pEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIINH,
OKHUCJIUTEIb,  BOCCTAHOBHUTENb, OKHCICHHE U  BOCCTAHOBJICHHE,
ajutorponusi, aMm(pOTepHOCTh, XUMHYECKash CBSI3b (KOBAJICHTHAs, MOHHAs,
METaJUTMYEeCKasi), KpUCTAUIMYECKass pEmETKa, KOPPO3Us METAJUIOB,
CIUIaBbl, CKOPOCTh XUMHUYECKOW peakiuu, MpeaeabHO JOMyCTUMas
koHuenTpanus [1JIK Bemecrna;

WUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATUN U
MIPUMEHSATH 3TH MOHATHUS MPHU OMTMCAHUHU BEIIECTB U UX MIPEBPAIICHHUH;
HCIIOJB30BaTh XHMHYECKYIO CHMBOJIMKY JUJII COCTaBJICHUS (HOpMyIl
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIN;

OTPENENATh BaJIECHTHOCTb U CTENEHb OKUCIEHUS XUMUYECKUX JIEMEHTOB B
COCMHEHUAX Pa3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHHH 1o (opmysiaM, BUJ XUMHUYECKOU
CBsi3W  (KOBaJICHTHAs, WOHHAs, MeETaJUIM4YecKas) B HEOPraHUYECKUX
COCIMHEHUAX, 3aps]l MOHA MO XUMHUYECKOU (hopmylie, XxapakTep Cpelabl B
BOJIHBIX PAaCTBOPAX HEOPTraHUYECKUX COCAMHEHUM, TUIl KPUCTATUTMYECKON
PELIETKU KOHKPETHOT'O BEIIECTBA;

packpbiBath cMbici Ilepuonnueckoro 3akona JI. M. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHHWE: OINHUChIBATh W XapaKTepHU30BaTh
Tabauuynyto (Gopmy Ilepuogudeckoid CHUCTEMBbI XMUMHYECKUX DJIEMEHTOB:
paznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» M «noOodyHas
noarpynma (b-rpynma)», mampie u  OOJbIIHE MEPUOABI, COOTHOCHUTH
0003HaYeHUs, KOTOpPhIE HMMEIOTCS B IEPUOAUYECKONW TabiuIe, ¢
YUCIIOBBIMM ~ XapPaKTEPUCTHUKAMU  CTPOCHUSI  aTOMOB  XMMHYECKHX
AJIEMEHTOB (COCTaB W 3apsij sjapa, oOOIIee YHUCIO DJJIEKTPOHOB U
pacrpeneieHie HX 10 DJJIGKTPOHHBIM  CJI0sIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 2JIEMEHTOB M WX COCJIWHEHUU B
npeaenax MaJiblX MEePUOJIOB U TJIABHBIX MOATPYI C YYETOM CTPOEHUS UX
aTOMOB,;

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPraHUUECKUE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YMCIy M COCTaBy Y4YAaCTBYIOIIMX B PEAKIUU
BEIIECTB, TIO0 TEIJIOBOMY 3 (DEKTy, 0 U3MEHEHUIO CTEMEHEeH OKUCICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKkTepru30BaTh (OMUCHIBATh) OOIIME U CHEIU(DUUECKHE XUMHUYECKHE
CBOMCTBa TIPOCTBHIX U CJOXKHBIX BEIECTB, MOATBEPXKAasl OIMKHCAHUE
MpUMepaMl MOJIEKYJISIPHBIX M HOHHBIX YPaBHEHHUM COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIU;

COCTaBJISITh YPABHEHUSI DJICKTPOJMTHUYECKON JUCCOIMALIMM  KHUCIIOT,
LIEJ0YEH U COJIEH, TTOJHBIE U COKPALIEHHBIE YPABHEHUS PEAKIIMI HOHHOTO



oOMEHa, ypaBHEHUS pEaKIWi, MOATBEPKIAIONINX CYIIECTBOBAHUE
TCHETHUYECKOM CBSI3M MEK/y BEIIECTBAMU PA3TMYHBIX KIACCOB;
pPacKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN
MOCPEJICTBOM COCTABJICHUSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
MIPOTHO3WPOBATh CBOMCTBA BEIISCTB B 3aBUCUMOCTH OT WX CTPOCHHS,
BO3MOXKHOCTH TIPOTCKAHUS XWMHUYECKHX TMPEBPANICHUNA B Pa3IUIHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHUTEIBHYIO MOJEKYJISIPHYIO © MOJSIPHYIO MAacChl
BEIIIECTB, MAaCCOBYIO [IOJII0 XHMMHYECKOTO »dJIeMeHTa 10 (Gopmyse
COEJIMHEHHUSI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MIPOBOJUTH PACUETHI
10 YPAaBHCHHUIO XUMHYCCKOW PEaKIINH;

coOmoaTh  MpaBWia  MOJB30BAaHUS ~ XUMHYECKOWM  TOCYIOM |
nabopaTOpHBIM  O0OpYJOBaHHMEM, a TaKXke IMpaBuUiia OOpalleHus ¢
BEUIECTBAMU B COOTBETCTBUU C HWHCTPYKIUSIMU IO BBINOJHEHUIO
7a00paTOPHBIX XUMUYECKHX OIBITOB IO TOJYYCHHUIO W COOUpPAHHIO
ra3000pa3HbIX BENMIECTB (AMMHAaKa U YTICKHUCIIOTO Ta3a);

MPOBOJIUTh  PEAKIMH,  TOJATBEPKIAIONINE  KauyeCTBEHHBIH  COCTaB
Pa3TUYHBIX BEIIECTB: PACIIO3HABATH OMBITHBIM IyTEM XJIOPHUI-, OpOMU-,
noau-, kapoOonart-, ¢docdar-, cuiHMkar-, cyibdar-, THAPOKCHUI-HUOHBHI,
KaTUOHbI aMMOHHUSI M HMOHBI M3YUYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIIECTB;

MPUMEHSATh OCHOBHBIC OTEPAIMU MBICTUTEIHHONU NEATEITHHOCTH — aHAIH3
W CHHTE3, CpaBHEHHE, OOOOIIEHHE, CHCTEeMaTHU3aIlui0, BBISBICHUE
NPUYUHHO-CJIEICTBEHHBIX CBSI3€M — Il M3y4YeHUS CBOMCTB BEILECTB U
XUMUYECKUX PEaKIUH, €CTeCTBEHHO-HAYYHBIC METOABl TO3HAHUSI —
HaOMIOZICHNE, W3MEpPEHUEe, MOJCIHPOBAHUE, SKCIEPUMEHT (peaabHbId U
MBICJICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoaudecTBO 9acoB
Ne HaunmenoBanue pa3ienoB u DJIeKTPOHHBIE (HH(PPOBHIE)
KonTtpoibHble IIpakTH4eckue
n/n TeM NPOrpaMmabl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThbI padoThI
Paznea 1. IlepBoHayanbHble XUMHYECKHE IOHATHUSA
Xumus — BakHas 00J1acTh
ecTe
1.1 “r CTBOSHaHVH e 5 2 https://m.edsoo.ru/YNVJX660G
MPaKTUYECKON AeSTEIBbHOCTH
yenoBeKa
B
1.2 CUHECTBA H XHMHHCCKHE 15 1 https://m.edsoo.ru/ONNXR1VFQ
peaKIuu
Hroro no paszneny 20
Pasnea 2. BakHeiimne npeAcTaBUTeId HEOPraHUYECKHUX BelleCTB
B . K !
2.1 OSAYX. THCTOPOX. LIORATHE 6 https://m.eds00.ru/DSBORTY30
00 okcHuaax
B LI
2.2 OROPOA. HIOHATHE O 8 1 https://m.eds00.ru/5D61JZ6PS
KHCJIOTaX U COJISIX
Boga. P ! 0
2.3 048, L'CTBOPHL. LIOWATHE O 5 1 1 https://m.eds00.ru/M13I5KIBM
OCHOBAHHMSIX
O
2.4 CHOBHBIC [C1acCH! 11 1 1 https://m.eds00.ru/0TSASMOWT

HEOPraHUYECKUX COCIMHEHUN

Hroro no paszuneny 30

Paznen 3. llepuoagnuecknii 3axon u [lepuoguyeckasi cucrema xumnuecknx 3jemeHToB /I. U. MenaeneeBa. CTpoenne aToMOB.

Xumuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBHUTE/IbHbIE Pe€aKIuu


https://m.edsoo.ru/YNVJX660G
https://m.edsoo.ru/ONNXR1VF0
https://m.edsoo.ru/D5BORTY3O
https://m.edsoo.ru/5D61JZ6PS
https://m.edsoo.ru/M13I5KJBM
https://m.edsoo.ru/0T5A5M0WT

[lepronnueckuii 3aKOH U
Ilepuoanueckas cucrema

3.1 XUMHYECKHX 31eMeHToB /l. 1. 7 https://m.edsoo.ru/TCBJBVWFZ
MenneneeBa. CtpoeHue
aToma
XuMHYecKas CB3b.
3.2 OKHCTTUTEITEHO- 8 https://m.edsoo.ru/F6AOABDPF
BOCCTAHOBUTEJIbHBIE PEAKIINHI
Hroro no paszneny 15 https://m.edsoo.ru/LRYWBJPES
PesepBHOE BpeMs 3 https://m.edsoo.ru/KQBD02J69
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME


https://m.edsoo.ru/TCBJBVWFZ
https://m.edsoo.ru/F6AOA8DPF
https://m.edsoo.ru/LRYWBJPES
https://m.edsoo.ru/KQBD02J69

9 KUIIACC

HanmeHnoBaHMe pa3ieiioB U TeM

KoanuyecTBo 4acos

DJIeKTpOHHBIe (LM (ppOBbIE)

Ne i/m Kourpoabnsie IIpakTHyeckue
NMPOrpamMmblI Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThbI
Paspnen 1. BemecTBo 1 XUuMH4YeCKHE peaKIUH
[ToBTOpeHue u yriyoiieHne 3HaHUI
1.1 P Y 5 1 https://m.edsoo.r/EQETUT35Z
OCHOBHBIX Pa3/IesioB Kypca 8 kiacca
OCHOBHBIE 3aKOHOMEPHOC ec
1.2 ! PHOCTH XHMIHECKIX 4 https://m.edsoo.ru/AFNALWGT7U
peaxiuit
DJEKTPONUTUYECKAS AUCCOIHALIHS.
1.3 P 8 HHat 8 1 1 https://m.edsoo.ru/KODURS50VV
XUMHUYECKUE PEeaKIMH B pacTBOpax
Uroro no pazaeny 17
Pasjen 2. HemeTa/uibl M X COeIMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.1 = P b 4 1 https://m.edsoo.ru/ZTN1F700I
anemeHToB VIIA-rpynmel. ["amorens:
OO0mmas XxapakTepuUCTHKa XUMUIECKUX
2.2 anemeHToB VIA-Tpynmsl. Cepa u eé 6 https://m.edsoo.ru/P3DHMFB09
COCAUHCHUA
OO01mas xapakTepuUCTHKa XUMUYECKUX
2.3 anemeHToB VA-rpymmsl. A3ot, pochop u 7 1 https://m.edsoo.ru/VOXDOUX2S
WX COCTMHEHUS
OO61mas xapakTepuCTHKa XUMUYECKUX
2.4 aneMeHToB |VA-rpynmnsl. Yriepon u 8 1 2 https://m.edso0.ru/JPJ200VJIX
KPEMHUI U UX COEAMHEHUS
Hroro no pazneny 25


https://m.edsoo.ru/EQETUT35Z
https://m.edsoo.ru/AFN4LWG7U
https://m.edsoo.ru/KODUR50VV
https://m.edsoo.ru/ZTN1F7OOI
https://m.edsoo.ru/P3DHMFB09
https://m.edsoo.ru/VOXD0UX2S
https://m.edsoo.ru/JPJ2OOVJX

Paznen 3. MeraJiibl 1 X cOeIMHEHU S

3.1 OO6mue cBoicTBa METAIIOB 4 https://m.edsoo.ru/GHV2L 6NJ8
3.2 Bakneiiine MeTanmibl U UX COCTUHEHUS 16 https://m.edsoo.ru/EFKQWIHZI
Wroro no pazneny 20
Pasnen 4. Xumus u oKpy»kaonias cpeaa
B
4.1 CIUCCTEA M MATCPHAIL B HHSHH 3 https://m.edso0.ru/TENBWEF7Y
YeloBeKa
Hroro mo pazneny 3
PeszepBHOe Bpemst 3 https://m.edsoo.ru/FY5RY75R9
OBUIEE KOJIMYECTBO YACOB I10 68

ITPOT'PAMME


https://m.edsoo.ru/GHV2L6NJ8
https://m.edsoo.ru/EFKQW9HZI
https://m.edsoo.ru/TFNBWEF7Y
https://m.edsoo.ru/FY5RY75R9

IHHOYPOYHOE INTAHUPOBAHHUE

8 KJIACC
KoanuecTBO 4acoB
Ne 9
° Tewma ypoxa KonTpoasb Ipak- JlaTa JIEKTPOHHbBIE LI (pPoBLIE
n/n Bcero HbBIC H3ydeHust o0pa3oBaTejibHbIE PeCypChl
A6OTLI THYECKHEe
P padoTbI
[Ipenmer xumuu. Ponp XxuMuu B :KU3HU
1 https://m.edsoo.ru/L62DS2CZR
yeJioBeKa. Teia u BelecTna 07.09.2026 B
I1 1 https://m.edsoo.ru/9ZJAEWQ050
OHSTHE O METONAX MO3HAHUSA B XUMUH 07.09.2026 p
[TpakTuueckas padota Ne 1 «I[IpaBuna
paboTHI B 1abOpaTOpUu U NPUEMBI
1 https://m.edsoo.ru/L5EW4353D
oOpaiteHus ¢ 1abopaTOPHBIM 14.09.2026 B
000py0BaHUEMY
Yy .C
MCTBIC BEMECTBA U CMecH. (noco0s! 1 https://m.eds00.ru/6 TME21FWS
paszeneHust cMecei 14.09.2026
[TpakTuueckas padora Ne 2 «Pa3nenenue
7| 7| 1 https://m.edsoo.ru/K3LS5MCRY
cMeceil (Ha mpuMepe OYMCTKH MOBAPCHHON 91.09.2026 p u
COJIN)»
A 1 https://m.edsoo.ru/BLS04WTBS8
TOMBI ¥ MOJICKYJIbI 21.09.2026 p
X .
MMHUYECKHE JIEMEHTHI. 3HAKH (CHMBOJIbI) 1 httos://m.edsoo.ru/ AH3DADNAX
XUMHYECKUX DJIEMEHTOB 28.09.2026
IIpoctrle u ci1ox 1 https://m.edso0.ru/DXJBSTJ95
POCTBIC M CIIOJKHBIC BENISCTBA 28.09.2026 p
ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 https://m.edsoo.ru/IMOBJ3QZ5

05.10.2026



https://m.edsoo.ru/L62DS2CZR
https://m.edsoo.ru/9ZJAEW050
https://m.edsoo.ru/L5EW4353D
https://m.edsoo.ru/6TME21FW8
https://m.edsoo.ru/K3LS5MCRY
https://m.edsoo.ru/BLS04WTB8
https://m.edsoo.ru/AH3D4DNAX
https://m.edsoo.ru/DXJBSTJ95
https://m.edsoo.ru/1MOBJ3QZ5

3aKO0H IIOCTOSHCTBA COCTaBa BEIICCTB.

10 Xumunueckas popmyna. BareHTHOCT 05.10.2026 https://m.edsoo.ru/IMC496FX6
ATOMOB XUMHYECKUX DJIEMEHTOB o

11 OTHOCHTEILHAA ATOMHAA MACC2, https://m.edsoo.ru/P1ZPCIMDX
OTHOCUTEIBHAs MOJIEKYJIIpHAs Macca 12.10.2026
M

12 accoBas IOJISI XUMHYECKOTO DIIEMEHTA B httos://m.edso0.ru/GHVE80OMVE
COEIUHEHUU 12.10.2026
KomnuectBo BemecrBa. Monb. MossipHast

13 https://m.edso0.ru/368UNL5Y?2
Macca 19102026 P
dusnueckre U XUMHUYECKUE SIBJICHUA.

14 https://m.edsoo.ru/YZM8S6ATH
XuMHYeckas peakius 19.10.2026 .
IT

15 prsHari i yCHOBHH“HpOTeKaHHH https://m.edsoo.ru/N6DVNJKQ5
XUMUYECKUX PEaKIui 09.11.2026
3aK0H COXpaHEHUsI MaCChl BEIIECTB.

16 https://m.edsoo.ru/M8DS4IHVM
XUMHYECKUE YPAaBHCHUS 09.11.2026 :

17 BruIunciieHus KOIU4YeCcTBa, MacChl BeUfCCTBa httos://m.edsoo.ru/LUY9U3IEOE
10 YPaBHEHUAM XUMHUYECKHUX pPEaKIUi 16.11.2026
Knaccudukanus XuMHUECKUX peaKini

18 https://m.edsoo0.ru/L4807LAGB
(coeMHEHUsI, PA3JIOKCHHUS, 3aMEIIICHMS, 16.11.2026 p
oOMeHa)
M. B. JIoMOHOCOB — y4Y€HBIii-

19 . 0600 https://m.edsoo.ru/P1IWARH3AB
SHITUKJIOIEIUCT 0 HjeHI/Ie 5 93.11.2026 D
CHCTEMAaTHU3aLMs 3HAHUI
K 6ota Nel

20 OHTPOJILHA paboTa 2L 1O TeMe https://m.edsoo.ru/ON62SNERU
«BermecTBa 1 XUMHUYECKUE PEAKITAM 23.11.2026
Boznyx — cmech razoB. CoctaB Bo3ayxa.

21 K — https://m.edsoo.ru/XONONRN1P

HMCJIOPOJ — 3JIEMCEHT U MPOCTOC 30.11.2026 p

BemecTBo. O30H


https://m.edsoo.ru/IMC496FX6
https://m.edsoo.ru/PIZPCIMDX
https://m.edsoo.ru/GHV58QMVE
https://m.edsoo.ru/368UNL5Y2
https://m.edsoo.ru/YZM8S6ATH
https://m.edsoo.ru/N6DVNJKQ5
https://m.edsoo.ru/M8DS4IHVM
https://m.edsoo.ru/LUY9U3EQE
https://m.edsoo.ru/L48O7LAGB
https://m.edsoo.ru/P1WARH3AB
https://m.edsoo.ru/0N62SNERU
https://m.edsoo.ru/X0NONRN1P

22

23

24

25

26

27

28

29

30

dusnyeckre U XMUMHUYECKUE CBOUCTBA

KHUCIIOpOJia (peaKIuu OKUCIICHUS, TOPCHHE).

[Moustue 00 okcumax

CrniocoObI 1oNTy4eHHs KUCIOpoia B
1abopaTopruu U POMBIIIIICHHOCTH.
IIpumeHeHue kucnopoaa

TemnoBoit 3 pexT XuMuIecKol peaxium,
MOHSITHE O TEPMOXUMHUYECKOM YPaBHEHUH,
9K30- U SHJOTEPMUYECKUX PEaKIHIX
TonnuBo (He(dTh, yroiab U METaH).
3arpsi3HeHue BO3/1yXa, CIIOCOObI ero
MIPEIOTBPAICHHS

[TpakTuueckas padota Ne 3 o Teme
«Ilony4yenue u cobupanue KUcIopoa,
H3yYEHHUE Er0 CBOMCTB)

BOI[OpOI[ — DJICMCHT U MPOCTOC BCIICCTBO.

Haxoxnenue B nmpupoje

duznueckre U XMMHUYECKUE CBOUCTBA
Bojopoaa. [Ipumenenne Bogopoaa

TlousaTre 0 KUCIOTaX U COJIAX

CrniocoOblI 1osryyeHHst BOA0POia B
naboparopuu

30.11.2026

07.12.2026

07.12.2026

14.12.2026

14.12.2026

21.12.2026

21.12.2026

28.12.2026

28.12.2026

https://m.edsoo.ru/FBS1JRKMB

https://m.edsoo.ru/VJWB6A2RD

https://m.edsoo.ru/PNMKJZHKX

https://m.edsoo.ru/USNY5UUW?2

https://m.edsoo.ru/5516UHX3R

https://m.edsoo.ru/WD392ACWB

https://m.edsoo0.ru/0SZ28459R

https://m.edsoo.ru/TMWNIVC43

https://m.edsoo0.ru/C9TO9UCIP

31

32

[TpakTuyeckas padora Ne 4 o Teme
«ITomydenue u cobupanue Bogoposa,
U3Y4YEHUE €r0 CBOMCTBY»

MoutsipabIii 00bEM Ta30B. 3aK0H ABOTaIpO

11.01.2027

11.01.2027

https://m.edso00.ru/SSSWAX33K

https://m.eds00.ru/M3KS0O10DQ



https://m.edsoo.ru/FBS1JRKMB
https://m.edsoo.ru/VJWB6A2RD
https://m.edsoo.ru/PNMKJZHKX
https://m.edsoo.ru/U5NY5UUW2
https://m.edsoo.ru/5516UHX3R
https://m.edsoo.ru/WD392ACWB
https://m.edsoo.ru/0SZ28459R
https://m.edsoo.ru/TMWNIVC43
https://m.edsoo.ru/C9TO9UCIP
https://m.edsoo.ru/SS3WAX33K
https://m.edsoo.ru/M3KSO1QDQ

33

34

35

36

Brruncinenus o0bEMa, KOIUJeCTBa
BEIIIECTBA Ia3a 110 €ro U3BECTHOMY
KOJIMYECTBY BEILIECTBA WK 00BEMY

Beruuciesus 006EMOB ra3oB O
YPaBHEHUIO PEAKIIMM HA OCHOBE 3aKOHA
00BEMHBIX OTHOLLIEHUN Ta30B

du3nyeckue U XMMHYECKUE CBOMCTBA BOJBI

CocraB ocHoBauuii. [Torsarue 00
WHIUKAaTOpax

18.01.2027

18.01.2027

25.01.2027

25.01.2027

https://m.edsoo.ru/MXGOY304M

https://m.edsoo.ru/9TQ8AXABY

https://m.edsoo.ru/7AOGFZK4R

https://m.edsoo.ru/IXB2W6I1VL

37

38

39

40

41

42

43

Bopna kak pactBoputens. HacblieHHbIE U
HEHAaCBHIIIeHHbIE pacTBOPbI. MaccoBas 10114

BEIIIECTBA B PACTBOPE

[TpakTuyeckas padora Ne 5 o Teme
«IIpuroroBiieHrE paCTBOPOB C
OonpeAeNEHHON MacCOBOM 10JEH
PacTBOPEHHOTO BELIECTBAY
Konrponsnas padora Ne2 o treme
«Kucnopoz. Bonopoa. Bona»
Oxcuppl: cocTaB, Kiaccupukanus,
HOMEHKJIaTypa

[TonydyeHue u XuMHU4YECKHE CBOMCTBA
KHCJIOTHBIX, OCHOBHBIX ¥ aM(OTEPHBIX
OKCHJIOB

OcHoOBaHMsI: COCTaB, KIacCU(pUKAIIHS,
HOMEHKJIaTypa

[TonyyeHue u XUMHUECKUE CBOMCTBA
OCHOBaHUH

01.02.2027

01.02.2027

08.02.2027

08.02.2027

15.02.2027

15.02.2027

22.02.2027

https://m.edsoo.ru/MKHXPOFH4

https://m.edsoo.ru/WXUKPAUOA

https://m.edsoo.ru/JM7935DRY

https://m.edso0.ru/5TFSJINAY

https://m.edso0.ru/8JAZ9YWS2

https://m.edsoo.ru/5U397HU5C

https://m.edso0.ru/GD9A28ROE



https://m.edsoo.ru/MXGOY3O4M
https://m.edsoo.ru/9TQ8AXABY
https://m.edsoo.ru/7AOGFZK4R
https://m.edsoo.ru/IXB2W6IVL
https://m.edsoo.ru/MKHXP0FH4
https://m.edsoo.ru/WXUKPAUOA
https://m.edsoo.ru/JM7935DRY
https://m.edsoo.ru/5TFSJJNAY
https://m.edsoo.ru/8JAZ9YWS2
https://m.edsoo.ru/5U397HU5C
https://m.edsoo.ru/GD9A28ROE

Kucnotsl: cocTaB, kinaccupukanus,

44 https://m.edsoo.ru/Q6U4WEBK7
HOMeHKTATYpa 22022027 P Q
[TonydyeHnue u XuMUYECKUE CBOWCTBA

45 https://m.edsoo.ru/Z2GCRN45W
KHCIIOT 01.03.2027 0
C : o

46 omu (cpezuie) HOMeHKHaT}ipa’ CHIOCODRT https://m.edso0.ru/JSNUIM9T]J
MOJTY4EHUS, XUMHUYECKHE CBONCTBA 01.03.2027
[TpakTuyeckas padora Ne 6. Pemenue
BKCHGPI/IMCHT&HBHBIX 3a1a4 I10 TCME

47 https://m.edso0.ru/58D13JF7V
«OCHOBHBIE KJIACCHI HEOPTAHUYECKHUX 15.03.2027 :

COCTMHEHU
r

48 CHCTHHECKA CRA3H MEAILY IfnaccaMu https://m.edsoo.ru/YDS6ZRE31
HEOPTaHWYECKUX COCTMHCHUI 15.03.2027

49 00600 I https://m.edsoo0.ru/STBUOEEYN

OOIIICHUE U CUCTEMATU3allusd 3HAHUU 22 03.2027 p
Kontponbhas padora Ne3 no teme
50 "O https://m.edsoo.ru/AFA7IDULD
CHOBHI:IeufJ'IaCCBI HEOPTaHUYECKUX 99.03.2027 p
COeIUHEHNI
[TepBbie MOMBITKH KTaCCUPUKAIII

51 ! https://m.edso0.ru/C0V3CC214
XUMHUYCCKUX DJICMCHTOB OHATHUC O 05042027 p
IpyIIax CXOAHBIX JJIEMEHTOB
Ilepnonnueckuii 3akoH u Ilepuonnueckas

52 .. https://m.edsoo.ru/X9F1NR3U8
CHUCTEMa XMMHYECKUX 3JIeMEHTOB /] 05.04.2027 p
Menneneena

53 IT https://m.edsoo.ru/NQMWWJIRXN

€pUO/IbI, TPYIIIIBI, TOTPYIIIIHI 12.04.2027 p Q
Crpoenne atomoB. COCTaB aTOMHBIX SIAED.

54 https://m.edsoo.ru/IMUDOMR5H
VisoToms: 12.04.2027 P

55 CrtpoeHue 3JeKTPOHHBIX 000JI0YEK aTOMOB https://m.edsoo.ru/T95YNV8B2



https://m.edsoo.ru/Q6U4WEBK7
https://m.edsoo.ru/Z2GCRN45W
https://m.edsoo.ru/JSNUIM9TJ
https://m.edsoo.ru/58D13JF7V
https://m.edsoo.ru/YDS6ZRE31
https://m.edsoo.ru/S7BUOEEYN
https://m.edsoo.ru/AFA7IDULD
https://m.edsoo.ru/C0V3CC214
https://m.edsoo.ru/X9F1NR3U8
https://m.edsoo.ru/NQMWWJRXN
https://m.edsoo.ru/IMUD0MR5H
https://m.edsoo.ru/T95YNV8B2

anemMeHToB llepuoanueckoii cucremsr . M.
Menpeneena

Xap AKTCPUCTHUKA XUMHWYCCKOI'O 3JICMCHTA

19.04.2027

56 1o ero noJjioxxenuto B [lepuoanueckoit https://m.edsoo.ru/YIP04OMDX
19.04.2027
cucreme /1. 1. Menneneesa
3nauenue [leproanyaeckoro 3akoHa JiIs
pa3BuTHs HayKu U npaktuku. /1. 1.
57 https://m.edsoo.ru/SZD8XEQ0P
MeneneeB — yu€HbIH, IeAaror u 26.04.2027 B
rpaxJaaHuH
PesepBubIil ypok. O60011IeHHE H
58 cucTeMaru3alys 3Hanui / Becepoccuniickas 26.04.2027 https://m.edsoo.ru/ZCQTRP0O8Y
poBepouHas pabora o
Kontponbnas padota Ne4 o teme
59 «CtpoeHue aroma. XuMHUYECKast CBSI3bY / 14.04.2027 https://m.edsoo.ru/FT1ZF99WF
Bceepoccuiickas mpoBepouHast paborta o
60 DIEKTPOOTPHIATENLHOCTS ATOMOB https://m.edsoo.ru/HZA110EDS8
XUMHUUYECKHUX DJIEMEHTOB 14.05.2027
61 41 https://m.eds00.ru/3SY1RJIKVI
OHHAas XUMHYECKAS CBI3b 17.05.2027 p
62 K https://m.edsoo.ru/EOL3MT2AE
OBAJICHTHAS TOJISPHAS XUMHYECKasl CBSI3b 17 05.2027 p
KoBasneHTHas HenospHasi XuMU4ecKas
63 https://m.eds00.ru/9YVR3FUXI
CBA3D 21.042027 P
64 C https://m.edsoo.ru/RA6CVXM66
TEIEHb OKHUCIEHUS 21.05.2027 p
OKHUCIUTEIHLHO-BOCCTAHOBUTEILHEIE
65 https://m.edsoo.ru/ZXNCA7DOZ
peakIu 24052027 P
66 OKUCIIUTEIN ¥ BOCCTAHOBUTENN https://m.edso0.ru/QPS46Z5PU



https://m.edsoo.ru/YIP04OMDX
https://m.edsoo.ru/SZD8XE00P
https://m.edsoo.ru/ZCQTRP08Y
https://m.edsoo.ru/FTIZF99WF
https://m.edsoo.ru/HZA11OED8
https://m.edsoo.ru/3SY1RJKVI
https://m.edsoo.ru/EOL3MT2AE
https://m.edsoo.ru/9YVR3FUXI
https://m.edsoo.ru/RA6CVXM66
https://m.edsoo.ru/ZXNCA7DOZ
https://m.edsoo.ru/QPS46Z5PU

PesepBHbIit ypok. O6001IeHNE U

24.05.2027

67 CUCTEMATH3AalA 3HAHUN 110 TEME 1 https://m.edsoo.ru/4RH7M35NF
28.04.2027
«CTpoeHne aToma. XUMUYECKas CBS3b)»
P I . 0600
68 C3CPBHRIT YPOK © Fl crme i 1 https://m.edsoo.ru/7DNRBZ948
cucTEMATHU3aIA 3HAHUI 28.05.2027
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME


https://m.edsoo.ru/4RH7M35NF
https://m.edsoo.ru/7DNRBZ948

9 KUIIACC

KoanuyecTBo 4acos

Ne Ipakrn /[lara DJIeKTPOHHBIE N (poBbIE
Tema ypoka KoHnTpoibHbIe
n/n Bcero YyecKue U3y4YeHus o0pa3oBaTe/bHbIE PecypChl
padoThbI
padoThbI
Ilepnonnueckuil 3aKOH.
[Tepuoanueckas cucteMa XUMHUYECKUX 1 07.09.2026 https://m.edsoo0.ru/ECRKA90AY
snemenToB J[. . Menneneepa R
3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB
& 1 https://m.edsoo.ru/GNJPEROFB
XMUMUYECKHUX 3JIEMEHTOB MEPBBIX TPEX 07.09.2026 p
[IEPUO0B
Kiacc a OMEHKJIaTypa
HUKALH H HOMCHKIIATYP 1 https://m.edso00.ru/WTO1WRA2Q
HEOPTraHWYECKHUX BEIECTB 14.09.2026
B €CKOH CBSI3
VABT RNIRCCICOR CRASH 1 AHIH 1 https://m.eds00.ru/UI4Y5CFRV
KPUCTAJUTMYECKUX PEIIETOK 14.09.2026
Konrponsnas padora Nel o treme
«IToBTOpEHNUE U yriTyOJIeHHE 3HAHUHA 1 1 91.09.2026 https://m.eds00.ru/J4X8ZN212
OCHOBHBIX pa3/IeNioB Kypca 8 Kiiacca» o
K1 .
ACCHQHKALULS XUMHHCCKIX peaiuii 1 https://m.edsoo.ru/X8XAE7E2]
10 pa3IN4YHbIM IIPU3HAKAM 21.09.2026
[ToHsiTHE O CKOPOCTH XUMUYECKOI
ea .Io € 0 romMore 1 https://m.edso0.ru/6VLXCYY7N
peakuuu. [ToHsTHE O TOMOIEHHBIX U 28.09.2026 p
reTEePOTreHHBIX PEaKIMIX
[ToHsiTHE O XUMUYECKOM PaBHOBECHHU.
)
AKTOPE!, BIMATOLIHAC Ha CROPOCTH 1 https://m.eds00.ru/HAFH7NZNM
XUMUYECKON PEAKIIUH U TTOJIOKEHUE 28.09.2026

XUMHUYCCKOI'O paBHOBCCHUA


https://m.edsoo.ru/ECRKA9OAY
https://m.edsoo.ru/GNJPEROFB
https://m.edsoo.ru/WTO1WRA2Q
https://m.edsoo.ru/UI4Y5CFRV
https://m.edsoo.ru/J4X8ZN212
https://m.edsoo.ru/X8XAE7E2J
https://m.edsoo.ru/6VLXCYY7N
https://m.edsoo.ru/H4FH7NZNM

OKHCIUTEIBHO-BOCCTAHOBUTEILHBIC

9 https://m.eds00.ru/648V11026
peakIuu 05.10.2026 D
Teopust IEKTPOIUTHUSCKON
10 .C S https://m.eds00.ru/2KCYCLZ16
nuccoranuu. CUIbHBIE U clIa0bIe 05.10.2026 p
AIEKTPOIUTHI
11 41 i https://m.edsoo.ru/VN2SBIN1R
OHHBIE YPaBHEHUsI peakluit 12 10.2026 p
XUMHYECKHE CBOMCTBA KUCJIOT U
12 OCHOBaHUH B CBETE MPEACTaBICHUN 00 12.10.2026 https://m.edsoo.ru/SHH81YVXI
SIIEKTPOIMTUYECKON JTUCCOIMAIIMN "
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 i1 00 % https://m.eds00.ru/ETD5QTS4G
MIPEJICTABICHUA 00 ICKTPOIUTHICCKOM 19.10.2026 p Q
JIUCCOLMAINA
14 IT 5 https://m.edso0.ru/9JFRAVESW
OHSITHE O TUAPOIIN3E COJIeH 19.10.2026 p
15 0000 I https://m.edsoo.ru/FEEIZRMBG
00IIlEHNE U CUCTEMATHU3AINS 3HAHUHA 09.11.2026 p
IT 3] Ne 1. «P
16 paTHicckas pabota 72 1. «TetlieHie https://m.eds00.ru/7VXTFHIT4
AKCIIEPUMEHTANIbHBIX 3a/1a9» 09.11.2026
Konrponsnas padora Ne2 o teme
17 «DNEKTPOIUTUYECKAS] TUCCOIIUALIUS. 16.11.2026 https://m.edsoo.ru/9RKLZDNUX
XUMHYECKHE PEaKIUU B PACTBOPAX» o
OO01mas xapakTeprcTHKa TaJOreHOB.
18 X 7| https://m.edsoo.ru/NNYKYZF12
MMHUYCCKHUEC CBOMCTBA HA IpUMEpPE 16.11.2026 p
xJjopa
XnopoBogopoa. ComnsiHasi KUCIIOTa,
19 I https://m.edso0.ru/CWVSHCD2M
XUMHUYECKHUE CBOICTBA, MOJIy4YEHHUE, 93.11.2026 p

[IPUMEHEHUE



https://m.edsoo.ru/648V1IO26
https://m.edsoo.ru/2KCYCLZ16
https://m.edsoo.ru/VN2SB9N1R
https://m.edsoo.ru/8HH81YVXI
https://m.edsoo.ru/ETD5QTS4G
https://m.edsoo.ru/9JFRAVE8W
https://m.edsoo.ru/FEEIZRMBG
https://m.edsoo.ru/7VXTFHJT4
https://m.edsoo.ru/9RKLZDNUX
https://m.edsoo.ru/NNYKYZF12
https://m.edsoo.ru/CWVSHCD2M

20

21

22

23

[TpakTuyeckas padora Ne 2 o Teme
«ITonmyueHnue COMAHON KUCTOTHI,
W3y4YEHHE €€ CBOMCTBY»

Brruncnenus o ypaBHEHUSAM
XUMHYECKUX PEaKLni, eCIIi OJIUH U3
peareHToB J1aH B U30BITKE

OO01mas xapakTepuCcTHKa 3JIEMEHTOB
VIA-rpymisl

AnnoTporHble MOAH(DUKALINY CephI.
Haxosxnenne cepsl ¥ €€ COeIMHEHUH B
npupoze. XUMUYECKHE CBOMCTBA CEPhI

23.11.2026

30.11.2026

30.11.2026

07.12.2026

https://m.edsoo.ru/PVEXIYWEG

https://m.edsoo.ru/4BI5HO70F

https://m.edsoo.ru/VMWKERSEP

https://m.edsoo.ru/CX10EUSPO

24

25

26

27

28

CepoBonopo, cTpoeHue, Pu3ndecKue u
XMMHYECKHUE CBOMCTBA

Oxcuppl cepsl. CepHast KUCIIOTa,
¢du3nUeckre 1 XUMHYECKHE CBOMCTBA,
pUMEHEHNE

XUMUYECKUE PeaKInH, JIekKaIIIe B
OCHOBE ITPOMBIIIIEHHOT'O CIIoco0a
MIOJIyYEHUS CEPHOM KUCIIOTHI.
XHUMHUYECKOE 3arpsA3HEHUE
OKpYKaroIIeH Cpeabl COCTUHEHUSIMU
cepbl

Brruncnenre MaccoBOi 10U BBIX0/1a
IPOAYKTA peaKuu

OO61as xapakTepuCTHKa 3JIEMEHTOB
V A-rpymiebl. A30T, paclipoCTpaHEHHE B
npupoze, Gu3nIeckue 1 XUMHYECKUe
CBONCTBA

07.12.2026

14.12.2026

14.12.2026

21.12.2026

21.12.2026

https://m.edsoo.ru/ECGX2B40W

https://m.edsoo.ru/ULRFLCHH1

https://m.edsoo.ru/H7FT3NON4

https://m.edsoo.ru/HSJE186WN

https://m.edsoo.ru/WAHRMB976



https://m.edsoo.ru/PVEXIYWEG
https://m.edsoo.ru/4BI5H070F
https://m.edsoo.ru/VMWKERSEP
https://m.edsoo.ru/CX10EU8PO
https://m.edsoo.ru/ECGX2B4OW
https://m.edsoo.ru/ULRFLCHH1
https://m.edsoo.ru/H7FT3NON4
https://m.edsoo.ru/HSJE186WN
https://m.edsoo.ru/WAHRMB976

29

30

31

32

33

34

35

36

37

AMMUaK, ero Gu3nIecKue u
XMMHUYECKHE CBONCTBA, MOJyYCHUE U
pUMEHEHNE

[TpakTuueckas padora Ne 3 o Teme
«IlonyyeHue aMmmuaka, U3yueHUe €ro
CBOMCTB»

A3o0THas KucioTa, eé pusndeckue u
XUMHUYECKUE CBOMCTBA

Hcnonb3oBaHre HUTPATOB U COJIEH
aMMOHHS B KQUeCTBE MUHEPATbHBIX
ynoopenuit. XuMuueckoe 3arpsi3HeHne
OKPYKArOIIeH Cpe/ibl COeAMHEHUSMHU
azoTa

docdop. Oxcun hochopa (V) u
docdopHas kucnota, pusnveckue u
XUMHUYECKHE CBOMCTBA, MOIyYeHHE

Hcnons3oBanue ¢pocdaToB B KauecTBe
MUHEPATbHBIX yI0OPECHHM.
3arpsi3HeHue NPUPOJTHON CPEIb
dbocharamu

VYrnepon, pacipocTpaHeHHE B IPUPOJIE,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA
Oxcuipl yraeposia, ux pusnueckue u
XMUMUYECKHE CBOUCTBA. DKOJIOTHYECKHE
po0JIeMbl, CBA3aHHBIE C OKCUIOM
yriepona (1V)

VYrosbpHasg KUCIIOTa U €€ COJIN

28.12.2026

28.12.2026

11.01.2027

11.01.2027

18.01.2027

18.01.2027

25.01.2027

25.01.2027

01.02.2027

https://m.edsoo.ru/HZAYE5F13

https://m.edsoo.ru/JORP64IFJ

https://m.edsoo.ru/U2DYEDMYE

https://m.edsoo.ru/SHBKCIQCB

https://m.eds00.ru/GDQJSO3WP

https://m.edsoo.ru/UAZ3HUG5V

https://m.edsoo.ru/DWOM6SUUL

https://m.eds00.ru/OXQAPGNCF

https://m.edsoo.ru/OHQHDG6IPA



https://m.edsoo.ru/HZAYE5F13
https://m.edsoo.ru/J0RP64IFJ
https://m.edsoo.ru/U2DYEDMYE
https://m.edsoo.ru/5HBKCIQCB
https://m.edsoo.ru/GDQJSO3WP
https://m.edsoo.ru/UAZ3HU65V
https://m.edsoo.ru/DW0M6SUUL
https://m.edsoo.ru/OXQAPGNCF
https://m.edsoo.ru/0HQHD6IPA

38

39

40

41

42

43

[Tpaktuyeckas padora Ne 4 o Teme
"ITosryyeHue yriieKucioro rasa.
KadecTBeHnHast peakus Ha KapOOHAT-

HOH

[TepBoHaYaIEHEIC TOHATHS 00
OpraHUYECKUX BELIECTBAX KaK O
COEIMHEHUSX YIiIepoaa

erMHHfI 1 €ro COCAMHCHU A

[TpakTrueckas padorta Ne 5. Pemenue
AKCIEPUMEHTAIIBHBIX 3a7a4 MO TEME
«Baxxnennne HeMeTallIbl U UX
COCIMHCHUS

Kontponbnas padota Ne3 no teme
«Baxkuenme HeMeTauIbl 1 UX
COEIUHEHUI

OO0m1as XxapaKTepruCTUKa XUMHUECKUX
AJIEMEHTOB — METAJLJIOB.
Merannnueckas CBsi3b U
MeTaJUIMYecKasi KpUCTaNInYeCcKast
pemérka. Pu3nueckue CBOMCTBa
METaJIOB

01.02.2027

08.02.2027

08.02.2027

15.02.2027

15.02.2027

22.02.2027

https://m.eds00.ru/G2HZXQGCS8

https://m.eds00.ru/30T1Z2109Z

https://m.edsoo.ru/75JXNHO0I8

https://m.edso0.ru/O7E8DOD7Z

https://m.edso0.ru/S85J9UGH3

https://m.edso0.ru/XK1GYPCO1

44

XHUMHYECKUE CBOMCTBA METAJLIOB.
DNEeKTPOXUMHUYECKHUH Psi/l HANIPSKEHU I
METaJIJIOB

22.02.2027

https://m.edsoo.ru/Z7YRNPAEW

45

OO6mmue criocoOb! MOTYYSHHS] METAJLIOB.

CnuaBbl. BeluncneHnus o ypaBHEHUAM
XUMHUYECKUX PEaKIUi, €ClIi OJIUH U3
peareHToB COACPKHUT MPUMECH

01.03.2027

https://m.edso00.ru/G54GDQI2D



https://m.edsoo.ru/G2HZXQGC8
https://m.edsoo.ru/3OTIZ109Z
https://m.edsoo.ru/75JXNH0I8
https://m.edsoo.ru/O7E8D0D7Z
https://m.edsoo.ru/S85J9UGH3
https://m.edsoo.ru/XK1GYPCO1
https://m.edsoo.ru/Z7YRNPAEW
https://m.edsoo.ru/G54GDQI2D

46

IloHsiTHE O KOPPO3UU METAIUIOB

https://m.edsoo.ru/4FIGDOWOW

01.03.2027
47 [Ilenoynble MeTAIUTBI 15.03.2027 https://m.edso00.ru/X1B4BPUW?2
https://m. . 4DX

48 OKCcHIBl ¥ THAPOKCHU/IBI HATPUS U KATUS 15.03.2027 ttps://m.edsoo.ru/Q 0G3U9
[IlenoyHO3eMENIBHBIC METAIIIBI —

49 https://m.edsoo.ru/REOCDY0K6
KaIBIIUA U MarHui 22.03.2027 D

50 Bakneiiime coequHEeHNS KAJIbIUI 99 03.2027 https://m.edsoo.ru/CJR96CMZA

51 O0001eHre U cUCTEMaTU3ALNS 3HAHUI 05.04.2027 https://m.edso0.ru/O5PXGGI1BE

52 HKecTrocTs BOLI 1 CI0COOR €8 https://m.eds00.ru/WFMBFETTTP
YCTpaHECHHS 05.04.2027
[TpakTuyeckas padora Ne 6 o Teme

53 ")KéCTKOCTB"BOI[BI 1 METOJLI €€ 12.04.2027 https://m.edsoo.ru/NFIROKBS8J
yCTpaHEHUs

54 ATroMUHUN 12.04.2027 https://m.eds00.ru/9ZJ8RD1TV
AM@oTepHbIe CBOWCTBA OKCHIA U

55 https://m.edsoo.ru/NI5KI110J5
IHIpOKCHIIA 10042027 °F 2

56 Kemneso 19.04.2027 https://m.edsoo.ru/F20NJR5SR
OKcuibl, THIPOKCHUJIBI U COJIH XKelle3a

57 https://m.edsoo.ru/IRTUBLAMP
(1) u xenesa (111) 26.04.2027 P

58 06006 7! https://m.eds00.ru/NAON6HGKZ

00IIEHNE ¥ CUCTEMATHU3ALNS 3HAHUI 26.04.2027 p u
59 [TpakTudeckas padora Ne 7. Pemenue https://m.edso00.ru/ZN7G0QSMX



https://m.edsoo.ru/4FIGD0W0W
https://m.edsoo.ru/X1B4BPUW2
https://m.edsoo.ru/Q4DX0G3U9
https://m.edsoo.ru/REOCDY0K6
https://m.edsoo.ru/CJR96CMZA
https://m.edsoo.ru/O5PXGG1BE
https://m.edsoo.ru/WFMBFTTTP
https://m.edsoo.ru/NF1ROKB8J
https://m.edsoo.ru/9ZJ8RD1TV
https://m.edsoo.ru/NI5KIIOJ5
https://m.edsoo.ru/F20NJR5SR
https://m.edsoo.ru/1RTUBLAMP
https://m.edsoo.ru/NA0N6HGKZ
https://m.edsoo.ru/ZN7G0QSMX

60

61

62

63

64

65

66

67

68

AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TeME
«Baxuenne MeTaIbl U UX
COEIMHEHUA

Brruncnenust no ypaBHeHUSIM
XUMUYECKHUX PEaKLU, €CIIN OJIUH U3
peareHToB J1aH B U30BITKE WU
COJIEPXKUT MpUMecH. Beruncnenus
MacCOBOM J0JIM BbIXOJa NPOAYKTa
peakimu

O0001IEHNE U cUCTEMAaTHU3allis 3HAHUH

Konrponsnas padora Ne4 o reme
«Baxnenmue MeTaJuIbl U UX
COEJIMHEHUS

BemecTBa 1 MaTtepuansl B
MOBCETHEBHOM JKHU3HH YeIOBEKa
XUMHUYECKOE 3arpsi3HEHUE
OKpYKarollei cpeapl

Ponpb xumun B perieHun
HKOJIOTHUECKUX MPOoOIeM
PesepBHblit ypok. O60011eHNE U
cucTeMaTtn3anus 3HaHUN
PesepubIii ypok. O6001IeHHE
CUCTeMaTH3alusl 3HAaHUH
PesepBHEIit ypok. O600IICHNE U
cHUCTeMaTU3alus 3HaHUI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM MIPOI'PAMMOBI

8 KJIACC
Kon .
IIpoBepsiemble NpeAMeTHBIE Pe3yJbTATHI 0CBOCHHS OCHOBHOM
NpOBepPsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTarTa
1 [To teme: «IlepBoHavagbHble XUMUUYECKHE TTOHATUS
PacKphIBaTh CMBICT OCHOBHBIX XMMHYECKHX IOHATHUH: aTOM, MOJIEKYyJa,
XUMHUYECKHH JJIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh
(omHOpOIHAS U HEOJHOPOJHAsA), BaJICHTHOCTh, OTHOCUTEIbHAS aTOMHAas U
MOJICKYJISIpHAsi Macca, KOJMWYECTBO BEIIECTBAa, MOJIb, MOJISIpHAs Macca,
11 MaccoBas JI0JIsl XUMHYECKOTO 3JIEMEHTAa B COCIMHCHHUH, MOJISIPHBIA 00BEM,
XUMHYECKass PEaKIus, KIacCU(PUKAIMS PEaKIUil: peaklud COCTUHCHHS,
pEaKIMy Pa3OKEHUs, PEaKIUH 3aMEIIeHHs, peaKIu OOMEHa, DK30- H
DHJIOTEPMHYECKHE pEaKIH, TeIuIoBoi d¢hdeKkT peakmuu, pacTBop,
MaccoBasi 10Jis BeulecTBa (MPOLIEHTHAs! KOHIICHTpAIHs) B pacTBOpE
19 WUTIOCTPUPOBaTh B3aMMOCBS3b OCHOBHBIX XHUMHUYECKUX MOHATUH U
' MPUMEHSATDH 3TH MOHSATHUS TPU OMMMCAHUHU BEUIECTB U UX MPEBPAILICHUI
13 UCIIONb30BaTh XMMHUYECKYI0 CHMBOJIMKY [UJISI COCTaBieHHUS dopMyl
' BEIIIECTB U YPAaBHCHUN XUMUUYECKUX PEaKIUi
14 PacKphIBaTh CMBICI 3aKOHOB COXPAaHEHHS] MAacChl BEIIECTB, IMOCTOSHCTBA
' cocTaBa, aTOMHO-MOJIEKYJIIPHOTO YUEHUs, 3aKoHa ABOraJipo
1.5 OTIpEIeIIATh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COSTUHEHHSIX
16 KJIaCCU(PUIMPOBATh XMMHUYECKHE peakiuu (110 YHUCIy U COCTaBy
' YYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TETIOBOMY 3P HEKTY)
1.7 BBIUUCIISATH OTHOCUTEIHHYIO MOJIEKYJISIPHYIO M MOJISIPHYEO MacChI BEIIECTB
18 BBIUUCIIATh MAacCOBYIO JIONIO XHMMHYECKOTO »JJieMeHTa 1o (opmyie
' COEJIMHEHMS,
1.9 BBIUUCIISITH MACCOBYIO JIOJTIO BEIIECTBA B PACTBOPE
110 NPUMEHATh €CTECTBEHHOHAyYHBIE METOJbl MO3HAHUS — HAONI0/ICHHE,
' U3MEpEHUE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peabHBIN 1 MBICIICHHBIH )
2 ITo Teme: «Baxknelue npeicTaBUTEIN HEOPIaHUUYECKUX BEILIECTBY
2.1 pPacKpbIBaTh CMBICT OCHOBHBIX XHUMHYECKHX TMOHSATUH: OKCHJ, KHUCIOTa,



2.2

2.3

2.4

2.5

2.6

OCHOBAHHUE, COJIb

ONpeaACIIsITb  NPUHAMJIC)KHOCTL  BCHICCTB K OHpe,Z[eJIéHHOMy KJIacCy

COEIMHEHMH 1o popMynam
KJIaccu(puIMpOBaTh HEOPraHMUECKUE BEILECTBA

XapakTepu30BaTh (OMHUCHIBATh) OOIIME XMMHYECKHE CBOWCTBA BEIICCTB
Pa3IMYHBIX KJIACCOB, MOATBEPK/Iasi OMUCAHUE MPUMEpPAMU MOJIECKYIISPHBIX

YPAaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN

IMPOrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT HUX KaYCCTBCHHOI'O
COCTaBa, BO3MOXHOCTHU IIPOTCKAHUA XHMHYCCKUX npeBpameHI/Iﬁ B

Pa3IUYHBIX YCIIOBUAX

CJIeZIOBATh MPaBUIIaM MOJIB30BAHUS XUMUYECKOH TIOCYION U JIAOOPaTOPHBIM
o0opyIoBaHHEM, a TaKXkKe IpaBWiaM oOpallleHHs C BeLleCTBaMU B
COOTBETCTBUM C HMHCTPYKIHUSIMH 1O  BBINOJHEHHIO Ja0OpaTOPHBIX
XMMUYECKHX OIBITOB MO NOJIYYEHUIO U COOMPAHHIO Ta3000pa3HbIX BEIIECTB
(Bomopoaa M KHCIOpOJa), IMPUIOTOBIEHHIO PACTBOPOB C ONPEAEIEHHON
MaccoBOM [10JIell pacTBOPEHHOTO BELIECTBA, IUIAHUPOBATh M IPOBOAMTH
XUMHYECKHE SKCIIEPUMEHTHI TI0 PACIIO3HABAHMIO PACTBOPOB IIEIOYEH W

KHCJIOT C ITIOMOIIBIO MHANKATOPOB (J'IaKMy'C, (beHOH(I)TaHGI/IH, MCTHJIOPAHIK U

Apyrue)

2.7

IIPOBOJIUTH PACUETHI IO YPABHEHUIO XUMHYECKOUN pPEaKIINU

ITo Teme: «Ilepnoanueckuit 3akoH u [lepuogudeckas cucreMa XMMU4YECKUX
sanementoB JI. M. MenneneeBa. CTpoeHue aTtoMoB. XUMHUYECKas CBS3b.

OKHCIUTEIEHO-BOCCTAHOBUTEILHBIC pCaKkmum»

3.1

3.2

3.3

3.4

PaCKpbIBaATb CMBICII OCHOBHBIX XHWMHUUYCCKHUX TTOHSTHH: AApO aToma,
AIIEKTPOHHBIN CJIOW aToma, aTOMHasi opOUTab, paJuyc aToMa, XUMUYEeCKas
CBA3b, ImoJrsipHas n HCIOJIApHAasd KOBAaJICHTHAasA CBA3b,
3JIEKTPOOTPULIATENILHOCTh, MOHHASI CBA3b, MOH, KAaTHOH, AaHHUOH, CTENEHb

OKHCJICHUA
KJ'IaCCI/I(I)I/ILII/IPOBaTL XHUMHUYCCKHUEC SJICMCHTEI

ONHUCBHIBATh M XapakTepu3oBaTh TabnuuHyro Qopmy Ileprognueckoit
CHUCTEMBl XHMHYECKHUX OJJIEMEHTOB: pa3iuyaTh IOHATHS  «IJIaBHas
noarpynmna (Arpynmna)» u «nobounas noarpynmna (brpymma)», «Mansie» u

«00JTBIINE)» TIEPUO/IbI

packpbiBaTh cMbica  [lepuonmueckoro 3akona .M. Menaeneesa:



ACMOHCTPpHUPOBATL IMOHUMAHHUC HepHOHHHGCKOﬁ, 3aBHCUMOCTH CBOICTB
XHUMHUYCCKHUX 3JICMCHTOB OT UX ITOJIOXKCHHUA B HepHOHquCKOﬁ CHCTEMCE
COOTHOCHUTH 0603Ha‘IeHI/I$I, KOTOPBIE UMCIOTCA B Ta6J'II/IIIe «HepnozmquKas{

cucrtemMa XxuMmudeckux osnemeHtoB .M. MengeneeBa» ¢ YUCIOBBIMHU

3.5 XapaKTepUCTUKAMH CTPOCHHSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB U
3apsii sApa, oOliee YHCIO 3JIEKTPOHOB M paclpeliesieHue HX 110
AJIEKTPOHHBIM CJIOSIM)
3.6 OTIPENIETIATh CTENEHb OKUCIICHHUS SJIEMEHTOB B OMHAPHBIX COCTMHEHUSIX
37 ONpEeNeNsATh BHJA XUMHUYECKOM CBSI3M (KOBaJeHTHasT W HOHHAasA) B
' HEOPTraHWYECKUX COCAMHEHUSIX
9 KUIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHS OCHOBHOM
NpoBepPseMoOro .
00pa30oBaTeJIbHON MPOrPaMMbl OCHOBHOT'0O 00111€er0 00pa30BaHUs
pe3yJabTara
1 ITo Teme: «BeniecTBO 1 XUMHUUYECKas pEAKIUS»
pacKpbIBaTh  CMBICI  OCHOBHBIX XHUMHYECKHMX TOHSATUH:  pacTBOp,
ANEKTPOJUTHI,  HEANEKTPOJUTHL,  JJIEKTPOIUTHYECKAs  JAMCCOLMALINS,
peaKiuu HMOHHOTO OOMEHa, KaTalu3aTop, XHMHYECKOE paBHOBECHE,
11 oOpaTuMble U HEOOpAaTUMBIC PEAKIIMH, OKHUCIMTEIbHOBOCCTAHOBUTEIHHBIC
' peaklnH, OKUCIUTEIb, BOCCTAHOBHUTEINb, OKUCIEHHUE M BOCCTAHOBJIEHUE,
aoTpomnus, aM(pOTEepHOCTh, XMMHYECKas CBS3b (KOBaJIEHTHAasl, MOHHAasi,
MeTaJuIMuecKasi), KpUCTaJUIMYecKass  pemérka, CIUIaBbl, CKOPOCTh
XUMUYECKON peakuuu
12 WUTFOCTPUPOBATh B3aWMOCBSI3b  OCHOBHBIX XUMHUYECKMX TOHATHA |
' MPUMEHSTH 3TU MOHATHUS IPU ONMUCAHUM BEIIECTB M UX MPEBPALCHUI
COCTaBJISITh yYPAaBHEHUS  AJEKTPOJUTUYECKOM  JUCCOLMAIMM  KUCIIOT,
1.3 1IEJI0YEN M COJIEH, MOJIHBIE U COKPAIIEHHBIE YPAaBHEHUS PEaKIIMil HOHHOTO
oOMeHa
v pacKpbIBaTh  CYIIHOCTb  OKHCIUTEIbHO-BOCCTAHOBUTENIbHBIX  pPEaKIUI
' MOCPEACTBOM COCTaBIICHUS JIEKTPOHHOTO OajaHca ITUX PeakIuit
1.5 IIPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU peaKIuu
5 [To Temam: «Hemeraimier m ux coeauHeHus» U «MeTammbl U HUX

COCIUHCHMU»



2.1

2.2

2.3

XapakTepu30BaTh (OMUCHIBATh) OOIIME M CHeUU(UIECKHEe XUMHUYECKHE
CBOMCTBA NPOCTBIX M CIOXKHBIX BEIIECTB, IOATBEPKAAs OINMCAHHE
[IpUMEpaMu MOJIEKYJIIPHBIX M HOHHBIX YPAaBHEHUH COOTBETCTBYIOLIUX
XUMUYECKUX pPEeaKIUi

COCTaBJIATh YPAaBHEHMs peaklUil, IOATBEPKIAIOIIMUX CYLIECTBOBAHUE
TEHETUYECKOM CBS3U MEKy BELIECTBAMHU Pa3JIUYHBIX KJIACCOB
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTU OT HUX CTPOCHHI,
BO3MOYKHOCTH IIPOTEKAaHWA XHMHYECKUX IMPEBPALICHUN B Pa3IMYHBIX

YCII0OBUAX

2.4

2.5

3.1

3.2

CJIe10BaTh MpaBUjIaM IOJIb30BaHUS XUMHUYECKOM MOCY10i U 1aOOpaTOpPHBIM
obopymoBaHHeM, a TaKXKe TNpaBWIaM OOpalleHus C BEIIECTBAMH B
COOTBETCTBUM C HHCTPYKIMSMH TI0 BBIIIOJHEHUIO J1a00paTOPHBIX
XUMUYECKHUX OMBITOB MO MOJYyYEHUIO U COOMPAHUIO Ta3000pa3HbIX BEIIECTB

(aMMI/IaKa " YTJICKUCIIOTO ra3a)

MIPOBONTDH PEAKIIMH, TIOJTBEPIKIAIONINE KAYSeCTBEHHBIN COCTaB Pa3IMUHBIX
BEIICCTB: PACIO3HABATh OIBITHBIM TYTEM XJIOPUA-, OpOMUJI, HWOJHU]I,
kapOoHat, ¢ocdar, cunmkar, cynb}ar, TUIPOKCUIUOHBI, KATHOHBI
aMMOHHUS, HWOHBI HW3YYCHHBIX METAJUIOB, IMPHUCYTCTBYIONIMNEC B BOJHBIX

pacTBOpax HEOPraHUYECKUX BEILECTB
ITo Teme: «XuMUS U OKpYXKAIOLLIAsL Cpeay

PacCKpbIBaTb CMBICII OCHOBHBIX XHUMHWYCCKUX MMOHATHM: HHK BCIIICCTBA,

KOppO3HUsl METAJIOB

MIPUMEHSATH OCHOBHBIE OIEPAllUU MBICTUTEIBHON AEATEIBHOCTH — aHATU3 U
CHHTE3, CpaBHEHHE, 0000IIEeHNEe, CUCTEMATH3AIINIO, BRISIBJICHUE PUINHHO-
CJICICTBEHHBIX CBSI3€M — JUIsl M3Y4YEHHUS] CBOMCTB BEIIECTB U XMUMHUYECKUX
peakiuii; ecCTeCTBEHHOHay4YyHbIe METOJbl TO3HAaHUA — HaOIOJaeHHeE,

U3MEpEHHE, MOJIETUPOBAHUE, SKCIIEPUMEHT (PEeasIbHbIM U MBICIIEHHBIN)



IMPOBEPAEMBIE 3JIEMEHTbBI COAEP KAHUA

8 KVIACC

Kon
1

11

IIpoBepsieMblii 3JIeMEHT COIEPKAHUS

HepBOHaLIaJII)HI)Ie XUMHUUYCCKHUC ITOHATUA

[Ipenmer xumuu. Posib XuMHM B KM3HM YeJIOBEKa. XHUMHS B CHCTEME HayK.
Tena u BemiecTBa. Pu3NUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BCIICCTB

1.2

IlousTue o MCTOJaX IIO3HaHHUA B XMMUU. Yucteie BCIICCTBA U CMCCH. CrocoOkbl

pasjiesieHus: cMecen

1.3

1.4

1.5

1.6

ATOMBI M MOJICKYIJIBI. Xumuueckue dieMeHTbl. CHMBOJBI  XUMHYECKHX

a51eMeHTOB. [IpocThie U Cl10KHBIE BenecTBa. ATOMHO-MOJIEKYJIIPHOE Y4EHUE

Xumnueckas popmyna. BaaeHTHOCT aTOMOB XMMHUYECKHUX AJIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHas  aTOMHas — Macca.
OTtHocuTenbHasE MOJIEKYJIApHas Macca. MaccoBasi 101 XMMUYECKOIO 3JIEMEHTA

B COCAUMHCHHNU

KomnuectBo BemectBa. Moisb. MonsipHas macca. B3auMocBsI3p KOJIMYECTBa,
Macchl M 4YMCIa CTPYKTYPHBIX €IWHHII BemiectBa. Pacuérel mo Qopmynam
XUMHUYECKHUX COCTUHECHUN

®u3nuecKue U XMMUYECKUE SBJICHMS. XUMUYECKas peakuus U e€ MpPU3HAKU.
3aKOH COXpaHEHHs Macchl BelleCTB. XUMHUYecKue ypaBHeHus. Knaccupukanus

XUMUYECKHUX PEaKInid (COCTMHEHMS, Pa3JIOKEHUS, 3aMEIIISHUs, 0OMEHa)

1.7

XUMUYECKUN SKCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHYECKOW MOCY/IOH, C MpaBUiIaMu
pabotel B saboparopuu W npuémMamu oOpalieHuss ¢ J1IabopaTOPHBIM
o0opy/soBaHUEM, HM3y4y€HHE M ONucaHue (QU3UYECKUX CBOICTB 00pa3loB
HEOPraHUYECKUX BEIIeCTB, HaOmoaeHue ¢Gu3nueckux (MIaBIeHHE BOCKa,
TasiHUE JIbJIa, PACTUPAHUE caxapa B CTYIIKE, KUIIEHWE U KOHAEHCALUsl BOAbI) U
XUMUYECKUX  (TOpPEHHME  CBEYM, MPOKAJIMBAHME  MEIHOM  IMPOBOJIOKH,
B3aUMOJICHICTBHE MeJla C KHCIIOTOM) sIBIICHWM, HAOIIOJICHHE W OIMHCaHUe
NPU3HAKOB TMPOTEKAaHWsS XUMHUYECKUX peakuuid (pa3ioxeHue caxapa,
B3aMMOJICHICTBHE CEpHOM KHUCIOTBI C XJOPUIOM Oapusi, pas3jioKEHUE
runpokcuna meau(ll) mpu HarpeBaHuu, B3aMMOJEICTBHE Keje3a C PACTBOPOM
com meau(ll), nzyuenue cmoco6oB pasaeraeHus: cMecei (C MOMOIIbI0 MarHuTa,

¢wibTpOBaHMe, BbIApUBAHHUE, TUCTUIUIALMS, XpoMartorpadus), NpoBeneHHE



OYUCTKHN HOBapeHHOI;'I coJju, Ha6HIOIIeHI/IC M OIIMCAaHUC PE3YJILTATOB IIPOBCACHUA
OTBITA, WUTFOCTPHPYIOMIETO 3aKOH COXPaHEHHsS MAacChl, CO3JaHHE MOJelei

MOJIEKYJI (IIIapOCTEPIKHEBBIX )

Baxuerimue npencraBuTeN HEOPraHMYeCKUX BEIIECTB

2.1

Bo3gyx — cmech razoB. CocraB Bo3myxa. Kucimopon — simeMEHT M IPOCTOE
BeniecTBo. HaxoxkeHue Kuciiopona B Mpupoje, GU3NYECKHEe W XUMHYECKUE
cBoiictBa (peakiuu ropenus). Oxcuawl. [Ipumenenue kucimopona. CrocoOsl
MOJYYCHUsT KHUCIOpoJa B JIA0OpaTOPHMH W TPOMBIIUICHHOCTH. KpyroBopor

KHCJIOpO/Ja B ITPpUPOJL. O30H — AJJIOTPOITHAA MO)II/I(I)I/IKaLII/I}I KHcJiopoaa

2.2

2.3

TennoBoil > PeKT XUMUIECKOH peakiu, TEePMOXUMUYECKUE YPaBHEHHSI, K30~
Y DHAOTEPMUYECKUE PEAKIUH. TOIUIMBO: yroyib U METaH. 3arpsi3HEHUE BO30yXa,

ycUJIeHHEe TapHUKOBOTO 3(dekra, pazpyiieHne 030HOBOTO CII0s
Bonopon — anemeHT n mpocroe BewecTtBo. Haxoxznenue Bogopoaa B IPHUPOJE,
¢usMuecKke M XUMHUYECKHE CBOWCTBA, IPUMEHEHHE, CIOCOOBI IOJYYEHHUS.

Kuciorte! u com

2.4

2.5

2.6

2.7

2.8

2.9

MossipHblit 00bEM ra30B. Pacy€Tbl 1o XUMHUECKUM YpaBHEHUSIM

®dusnueckue CcBoWcTBa BOABI. Boma kak  pacTBOpUTENb.  PacTBOpBL.
HaCBIIJ_IeHHbIe N HCHACBIIICHHBIC PACTBOPBLI. PaCTBOpI/IMOCTB BC€IICCTB B BOJC.
MaccoBass 107 BellecTBa B pacTBOpe. XUMHUYECKHE CBOWCTBA BOJIBI.
OcHoBanust. Ponb pacTBOpoB B mpupoJe U B KU3HHM udenoBeka. Kpyrosopot
BOABI B TPUPOJE. 3arps3HEHHE NPHUPOAHBIX BoA. OxpaHa H OYHCTKA
MMPUPOAHBIX BOJ

Knaccudukanuss Heopranmdeckux coenuHeHuil. Okcunbl. Krnaccudukanus
OKCHJIOB:  coJieoOpa3yromiie (OCHOBHBIC, KHCJIOTHBIE, aM(OTepHbIE) U
HeconeoOpa3yromue. Homenkmarypa okcuaoB. Dusnueckue W XUMHYECKHE

CBOICTBA OKCHJIOB. HonyquHe OKCHJIOB

OcHoBanus. Kmaccudukanust ocHoBaHWil: MIENOYM U HEPACTBOPUMBIE
ocHoBaHus. Homenkiatypa ocHoBaHui. DU3NYECKUE U XUMHUYECKHE CBOMCTBA
ocHoBaHMi. [lonyueHne ocHOBaHUI

Kucnotel. Knaccuduxamus kucinor. Homenknarypa kuciaor. dusnyeckue u
XMMHYECKHE CBOMCTBAa KHCIOT. Pan aktuBHoctn MetaioB H.H. bekerosa.
[Tonydyenue kuciaor

Commu. Homenknarypa coseil. @u3nueckue M XUMHUYECKHE CBOKCTBA COJIEH.

ITonyyenue coien



2.10

2.11

3.1

3.2

3.3

I'eneTnyeckas CBSI3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COCZ[I/IHGHI/Iﬁ

XVWMUYECKUH  DKCIEPUMEHT: KAa4eCTBEHHOE OIpPENEICHUE  COAEp KAHMS
KHCJIOpOJla B BO3/AYyXe, IMOJIydeHHE, cOOMpaHue, pacro3HaBaHUE U U3YyUEHUE
CBOICTB KHCJIOpOJa, HAOII0EHHE B3aUMOIECHUCTBUS BEILECTB C KUCIOPOAOM U
YCIIOBUSI BOBHUKHOBEHUS U MPEKpallleHus ropeHus (moxkapa), 03HaKOMIICHUE C
o0pa3llaMi OKCHJOB M ONHCAaHHE WX CBOMCTB, MOJy4YeHHE, COOMpaHHE,
pacro3HaBaHME W H3Y4YeHHE CBOMCTB BOjaOpoa (FOpeHHe), B3auMOeiCcTBHE
Boopoja ¢ okcuaoM menu(ll) (Bo3aMOKHO HCIONB30BaHUE BUCOMATEPHAIIOB),
HaOmoeHne oOpa3loB BELIECTB KOJIMYECTBOM | MOjb, HCCIIEOBaHUE
OCOOEHHOCTEHl pacTBOPEHHUs BELIECTB C PA3IMYHOW  PacCTBOPUMOCTHIO,
[IPUTOTOBJIEHUE PACTBOPOB C OMPENEIEHHON MACCOBOW JOJIEH pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBHE BOJbI C MeTaUIaMU (HaTpUEM U KaJblIUEM)
(BO3MOXKHO HCIOJb30BAaHUE BUICOMATEPHANIOB), OIpEIEJICHHE PacTBOPOB
KACJIOT M WIeJoYeil ¢ IMOMOIIBI0 HHIMKATOPOB, MCCIEJOBAHUE OOpa3LOB
HEOPraHMYECKUX BEIIECTB pA3IUYHBIX KJIacCcoB, HAOIIOJEHUE W3MEHEHUS
OKpPAacKM HHJUKAaTOPOB B pacTBOpax KHCIOT U ILIEJ0Yel, u3ydyeHue
B3aumMozeiicTeus okcuga menu(ll) ¢ pacTBopom cepHON KHCIOTBI, KUCIOT C
MeETaJUIaMM, PEaKUN HEUTpaIU3allii, [I0JIy4YEeHUE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHUE OJIHOIO MeTajula JpPYrMM M3 pacTBopa COJM, pelIeHue
AKCIIEPUMEHTANIbHBIX 3a/1ady Mo TeMe «BaxHeHmme Kiacchl HEOPraHWYECKUX

COCIUHEHUIN

ITepuoanueckuii 3akoH u [leproanueckasi cCUCTEMa XUMHUYECKUX SJIEMEHTOB
.. MenaeneeBa. CtpoeHue aToMoB. XuMu4eckas CBsi3b. OKUCIUTENbHO-

BOCCTAaHOBUTCIIBHBIC PCAKIINN

HepBI)Ie IIOIIBITKHU Knaccmbmcaunn XUMHAYECKUX DdiemMeHToB. Ilomsarme o
TPYyNIax CXOJIHBIX AJIEMEHTOB (IEIOYHBIC U MIEJIOYHO3EMEITbHBIC METaJlIbI,
rajJjioreHbl, WHEPTHBIC Ta3bl). DJEMEHTHI, KOTOphIe 00pa3yloT ampOoTepHBIC

OKCHUABI U TUAPOKCHIbL

ITepuoanueckuii 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3J1eMeHTOB [[. 1.
Menneneesa. Kopotkonepunognas u JUIMHHOTIEpHOAHAS (bopMbI
Ilepuonnueckorr cucreMbl xumuyeckux dieMmeHroB JI.MI. Menneneesa.
Ilepuoapr m rpynmnbl. PUMYECKUH CMBICT MOPSIKOBOTO HOMEpa, HOMEPOB

nepruoaa v rpymuribl 3JICMCHTA

Ctpoenue atomoB. CoctaB aToMHbIX sanep. M3oTombl. Dnexktponsl. CTpoeHue

AIIEKTPOHHBIX 000JI0YeK aToMOB TepBbIX 20 XHUMHYECKHX DIIEMEHTOB



3.4

Ilepuonnueckont cucremsl .M. MenneneeBa. XapakTepUCTHKAa XUMUYECKOTO

AJIeMEeHTa Mo ero nosoxenuto B [lepuoanueckoii cucreme [I.11. Mennaeneena

3aKOHOMEPHOCTH H3MEHEHUsl paauyca aTOMOB XUMHYECKHUX DJIEMEHTOB,
METAUINYECKUX W HEMETAUIMYECKUX CBOWMCTB MO TpyNIamM H NEPUOAaM.
3nauenue [lepuoanueckoro 3akoHa u lleproguyeckoil cCUCTEMBI XUMUYECKUX
AJIEMEHTOB JUIsl pa3BUTHA Hayku W npaktuku. .M. MenneneeB — y4€HbIl U

TpaXXJaHUH

3.5

Xumudeckass CBsizb. KoBasieHTHass (MOJsipHasT W HEMOJIAPHAs)  CBS3b.

QHGKTpOOTpI/IHaTCHLHOCTB XHUMHUYECKHUX 3IE€MEHTOB. FloHHas CBA3b

3.6

Crenenp okucieHus. OKHCINTECIFHOBOCCTAHOBUTCIIHHEIC pCaKknuu. Hpoueccm

OKHCJICHHS B BoccTaHOBNIEHHA. OKHUCIMTEIN U BOCCTAHOBUTEIIN

3.7

9 KVIACC

Kon

XVUMHYECKUH HKCHEPUMEHT: H3Y4eHHE O0O0pa3lloB BELIECTB METAIJIOB H
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUIA LUHKA C PacTBOPAMH KHUCIOT U
LIeJI0YEH, MPOBEIECHNUE ONBITOB, WIUIFOCTPUPYIOIIUX IPUMEPHI OKHUCIUTEIBHO-

BOCCTAaHOBUTEIBHBIX peakluid (ropeHue, peakiiuu pa3ioKeHHsl, COSTUHEHNUS )

IIpoBepsieMblii 3J1eMEHT COACPKAHUS

BemecTBo 1 XuMuueckas pcaKknus. HOBTOpCHI/Ie

11

1.2

13

Ilepnonnueckuii 3akoH. [leproaudeckas cucrema XuMU4eCKux anemeHToB J[.1.
MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHH CBOWCTB
XUMUYECKUX DJIEMEHTOB IMEpBbIX TPEX MNEPUOIOB, Kalus, KalbIUsi U HX
COEIMHEHUII B COOTBETCTBUU C IMOJOKEHUEM 3JIeMEHTOB B llepmoamyeckoii

CUCTCMC U CTPOCHUCM UX aTOMOB

CrpoeHue BemiecTBa: BUAbl XHUMHYECKON CBs3U. THUMBI KPUCTAIMUYECKUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTATIIMYECKOU PEIIETKU
U BHJIa XUMUYecKol cBsizu. Kimaccudukanusi 1 HOMEHKIATypa HEOPTaHUYECKUX
BeIIeCTB (MEXIyHApOAHAs M TPUBHAIIbHAS). XUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCAILIMXCA K pPa3iMyHbIM KJacCaM HEOPraHWYECKUX COCIMHEHUU,

TE€HETHUYECKas CBSI3b HEOPTAHMYECKUX BEIIECTB
Knaccudukanus XuMU4ecKiX peakluid 1Mo pa3inyHbIM IpU3HaKaM (10 YHCITy U

COCTaBy YYACTBYWOIIHMX B pPCEaKIMKU BCHICCTB, IO TCIIJIOBOMY S(I)(I)CKTy, 1o

M3MCHCHHIO CTCIICHECH OKHCICHHS XUMHUUYECCKHX 9JICMCHTOB, II0 O6paTI/IMOCTI/I,
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1.5

1.6

1.7

2.1

[0 YYacTUIO KaTajau3aropa). OK30- M  DSHIOTEPMHYECKHE pEaKLuH,

TePMOXUMHUYECKHE ypaBHEeHUA. [loHATHE O CKOPOCTH XUMHUYECKOI peakiuu

[TonsiTue 00 0OpaTUMBIX M HEOOpPATHUMBIX XUMHUECKHX peakuusax. [lonstue o
TOMOT€HHBIX M T€TepOreHHbIX peakiusax. [loHsTre o XuMn4eckoM paBHOBECHHU.
@DakTopbl, BIUAIOLIME HAa CKOPOCTh XUMMYECKOW pPEAaKIMU U MOJOXKEHHE

XUMHUYCCKOT'O paBHOBECCUA

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE  pEaKLuHy, AIIEKTPOHHBIN OanaHc
OKHUCJIUTEIbHO-BOCCTAHOBUTENIbHON  peakuuu. CocTaBiieHHE  ypaBHEHH
OKHUCJINTEIbHO-BOCCTAHOBUTENIBHBIX PEaKUUH C MCIOJIb30BAaHUEM METOAA

AIIEKTPOHHOTO OanaHca

Teopust 3JIEKTPOJIUTUUECKONW JAUCCOIMUALIMHU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Karnonsl, aHMOHBI. MeXaHU3M AUCCOLMAIUK BEIIECTB C Pa3IMYHBIMU BUAAMU
xumuueckoi cBsizu. Crenenb auccounanuu. CUIbHBIE U Clla0ble 3JIEKTPOJIUTHI.
Peakiun MOHHOTO OOMEHa. YCJIOBUS NPOTEKAHUS PEaKLUUi HOHHOIO OoOMeEHa,
MIOJIHBIE W COKpall€HHbIE HMOHHBIE YypaBHEHMs peakiui. CBOWCTBa KHUCIOT,
OCHOBaHMH W COJlel B CBeTe TNPEACTAaBICHUNH 00 3IEKTPOTUTHUYECKON

nuccounanuu. KauecTBeHHbIe peakiiiy Ha MOHBI. [loHsATHE O TUApOIU3E coeit

XUMH4YeCKni OKCIICPUMCHT: O3HAKOMIJICHHEC C MOJACIAMH KPUCTATIIMYCCKUX
pPEmETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMETaUIoB (rpadura u
ajgMasa), CIIOKHBIX BEIIECTB (XJOpUIa HATpHsl); UCCIEJOBAaHUE 3aBHCHMOCTH
CKOPOCTH XHWMHYECKOW peaklud OT BO3JACUCTBUS pPa3IHYHBIX (DAKTOPOB;
HCCIIC/IOBAaHUE  AJIEKTPONIPOBOJHOCTH  PacTBOPOB  BEIIECTB,  Mpoliecca
JTUCCOLMAIIMU  KHUCTIOT, IIeno4eid ©u  colieil  (BO3MOXKHO HCHOJb30BaHUE
BHUJICOMATEPHAIIOB); TPOBEJACHUE ONBITOB, WUIIOCTPUPYIOMINX MPU3HAKU
NPOTEKAHUs PEaKIii HOHHOTO oOMeHa (00pa3oBaHKE OCajiKa, BHIJCICHHE rasa,
0o0pa3oBaHUE BOJBI); OMBITOB, HIUTFOCTPHPYIONUX HPUMEPHI OKHUCIHTEIBHO-
BOCCTAHOBUTEJIBHBIX PEaKIUil (TOpeHue, peakiy pa3iioKeHUs, COeINHEHUS);
pacro3HaBaHHE HEOPTaHUICCKUX BEIIECTB C TIOMOIIBIO KAYECTBCHHBIX PEAKITHIMA

Ha UOHBI; pCHICHUC SKCIICPUMCHTAJIBHBIX 3a1a4
HemeTamie! 1 ux COCIMHCHUA

OOmiast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHMS AaTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyeckre CBONCTBA MPOCTBIX
BEUIECTB — TaJlOTEHOB. XHMHUYECKME CBOICTBA Ha IpUMEpe XJopa
(B3auMoJIeliCTBHME C MeTajlylaMM, HEMETa/llaMH, IleJoyaMu). XJIOPOBOJIOPOA.

CossiHast KMCJIOTAa, XUMUUYECKHUE CBOMCTBA, MOJyYeHHE, MpUMeHeHue. [lelictBue



2.2

2.3

2.4

XJIOpa M XJOPOBOJOPOAA HA OPraHU3M 4YeJOBeKa. BaxkHelme XJIopuabsl U UX

HaxO0XXJIEHHE B TIPUPOJIC

Ob6mass xapaktepuctuka 31eMeHToB VIA-rpynmbl. OcoOE€HHOCTH CTPOECHHMS
aTOMOB, XapakTepHble cTeneHu okuciaeHus. CTpoeHue u pusnueckue cBoiicTBa
IOPOCTBIX BEIIECTB — KHCIOpPOAa U Cepbl. AJUIOTPOIHBbIE MOJU(PHUKALUU
KHUCIIOpoJia U cepbl. XUMHUYECKHE CBoOilcTBa cepbl. CepoBOJIOpOA, CTPOEHUE,
¢u3nueckue M XUMHYecKHe CBOMCTBA. OKCHIBI cepbl KaK IpeACTaBUTEIN
KUCJIOTHBIX OKcHJ0B. CepHas KUCIIOTa, (U3NYECKHE M XMMHUYECKHE CBOWMCTBA
(o0mme Kak MpeacTaBUTENs Kilacca KUCIOT W crenuduueckue). XuMHUIECKUe
peaxkiuy, JeKallie B OCHOBE MPOMBILIUIEHHOIO Crocoba IMOJIy4eHUs CEpHOU
kucaotThl. [Ipumenenune. Conm cepHON KHCIOTHI, KayeCTBCHHAs pPEaklMs Ha
cynbdar-uoH. Haxoxnenue cepbl U e€ coeMHEHUI B mpupoje. XUMHYECKOe
3arpsi3HEHUE OKpY’Kalolleld cpellbl COSAMHEHUSMM cepbl (KMCIOTHBIE IOXH,

3arpsi3HEHUE BO3/AyXa U BOJOEMOB), CIOCOOBI €T0 MPeA0TBPAIICHHUS

OO6miass xapaxkTtepuctuka 3j1eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOECHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUA. A30T, paCIIpOCTPAaHEHUE B IIPUPOE,
¢u3nueckrue U XuMuueckue coiictea. Kpyrosopot a3ora B npupojae. AMMUaKk,
ero (u3nM4eckue M XMMHUYECKHE CBOMICTBA, IojydyeHHe W npumeHeHue. Coun
aMMOHUS, MX (u3MYecKMe M XHMHUYECKHE CBOMCTBa, MpPUMEHEHHE.
KauecTtBeHHast peakiusi Ha MOHBI aMMOHHS. A30THasl KHCIIOTa, €€ MOJydeHue,
¢u3uueckue M XHMMHUYECKHE CBOWcTBa (0OIIME Kak TMpeNCTaBUTENs Kiacca
KUCIOT U crneun¢udeckue). Vcnonap3oBaHue HUTPATOB M COJIEH aMMOHHUS B
Ka4eCTBE MMUHEPAJBbHBIX yJ0OpeHuil. XuMHUYecKoe 3arpsisHeHHE OKpY Karolen
Cpellbl COETUHEHUSMH a30Ta (KUCIOTHBIE JOXAM, 3arps3HEHNE BO3/1yXa, MOYBBI

1 BOJIOEMOB)

®ocdop, amtorponHsie Monudukanuu (ocdopa, huzndeckre U XUMUYECKHE
cBorictBa. Oxcua ¢ocdhopa(V) u  dochopHas kucnora, (u3NIECKUe u
XUMHUYECKHE CBOWCTBa, monydeHue. Mcmonp3oBanue QocharoB B KauecTBe

MUHEPAJIbHBIX YI00OpEeHUN

2.5

OObmas xapaktepuctuka 31eMeHTOB |VA-rpymnmel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapakTepHbIE CTENEHM OKUCICHHA. YTIEPOA, aIOTPOIIHBIE
Moau(UKAIMK, PAaCHPOCTPAHEHHWE B MPUPOAE, (U3MUECKHE M XUMHUYECKHUe
cBoiicTBa. Ancop6uus. Kpyrosopor yriaepona B npupoae. Okcuasl yrieposa,
uX (U3NYEeCKHe M XUMHUYECKHE CBOICTBA, JICHCTBHE Ha JKUBBIC OPTaHU3MBI,

MOJIYYCHHUEC U IIPUMCHCHHUC. OKOJIOTHYECKHE HpO6J’I€MLI, CBA3aHHBIC C OKCHUJOM




yraepona(lV); rumnoresa rio0anbHOTO NOTEIUICHUS KIUMATa; MapHUKOBBIM
abdexr. VYrompHas kuciota W e€ coid, WX (PU3MYECKHE U XUMHUYECCKHE
CBOICTBa, MOJy4YeHHE U NpUMeHeHue. KauecTBeHHas peakuus Ha KapOoOHAT-
noHbl. VMcnonp3oBanue kapOOHATOB B OBITY, MEIUILIMHE, TMPOMBIIUICHHOCTH U

CEJILCKOM XO3AHCTBE

2.6

2.7

[lepBoHayasibHbIE MOHATHS 00 OPraHMYECKUX BELIECTBaX KAK O COEIUHEHMSIX
yriaepoaa (MeTaH, 3TaH, STWIEH, alleTUJIEH, 3TaHOJ, JIMIEPHH, YKCYCHas
kucinota). Ux cocraB M xumuueckoe crpoenue. llonstue o Ouonormuecku
BaXHBIX BEILECTBAaX: XHMpax, OelIKax, yrieBoJaXx — U HX pPOJU B KHU3IHU
yesloBeka. MarepuanbHOE €IMHCTBO OpPraHMYECKUX UM HEOPraHMYECKUX

COECIUHEHUN

Kpemuwmii, ero ¢wusmyeckne W XMMHYECKHE CBOWCTBA, TMOJy4YCHHE U
npumenenne. CoenuHeHus: KpeMHus B mpupoze. OOmme mpencraBieHus 00
okcune kpemuusA(1V) u kpemuueBoit kuciote. CHIMKATBI, UX UCIIOJIH30BAHNE B
OBITY, MEAUITMHE, TPOMBIIIUICHHOCTH. BaxkHelme cTpouTeabHbIe MaTEepPHAIbL:
KepaMHKa, CTEKJIO, IIEMEHT, OeToH, »ene300eToH. [IpoGnembl Oe3omacHOro

HCIIOJIb30BaHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCG,Z[HCBHOﬁ KHU3HHU

2.8

XUMHUUECKUH HKCHEPUMEHT: H3ydeHHE 0Opa3l0B HEOPraHHMYECKUX BEIECTB,
CBOMCTB COJISTHOM KHUCIJIOTBI; IIPOBEJICHUE KaueCTBEHHBIX PEaKUMWA Ha XJIOPHUJ-
HMOHbl M HAOJIOJCHHE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTPAXKAIOIIUE
¢u3nyeckue U XUMUYECKHE CBOIMCTBA TaJIOT€HOB U MX COEAMHEHHMH (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEpUANIOB); O3HAKOMIJICHHE C 00pas3lamMH XJIOpPHUIOB
(ramoreHuIOB); O3HAKOMJIGHHE C oOOpa3laMu cepbl M €€ COCAMHCHHUSIMU
(BO3MOXXHO  MCIIOJIb30BaHME BHJEOMAaTEepHalioB); HAOIMIOJEHHE Tpoliecca
o0yrauBaHusl caxapa HoJl JEHCTBHEM KOHLEHTPUPOBAHHOM CEpHOM KHCIOTHI;
M3Y4YE€HHE XMMUYECKUX CBOICTB pa30aBICHHON CEpHOW KHUCJIOTHI, IPOBEJICHHE
KayeCTBEHHOM peakuud Ha Ccynb(ar-uoH M HAOMIOJEHHWE TIpu3HaKa e€
NPOTEKAHMUS; O3HAKOMIICHHE C (PM3UUECKUMHU CBOMCTBAMH a30Ta, hocdopa u ux
COEIMHEHUI (BO3MOXKHO HCIIOJIb30BAHME BHJIEOMATEPUANIOB), O0pa3lamMu
a30THBIX U (ochHOPHBIX YAOOPEHMIA; TOTy4YeHue, cCOOMpaHue, paclo3HaBaHue U
W3Y4YECHHE CBOMICTB aMMMAaKa; IPOBEACHHE KAUECTBEHHBIX pEaKIMi Ha HOH
aMMOHUST W (ochaT-uOH U U3yUEHHE TPU3HAKOB HUX MPOTEKaHU,
B3aUMOJICCTBUE KOHIICHTPUPOBAHHOM a30THOM KHCIIOTHI C MEIbI0 (BO3MOXKHO
WCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HM3YyUYEHUE MOJENEH KPHUCTANINYECKUX
peméTok anmasa, rpadura, QyuiepeHa; O03HAaKOMJIEHHE C IPOLIECCOM

aﬂcop6u1/m paCTBOpéHHHX BCIICCTB aKTHUBHUPOBAHHBIM yTJ'IéM 151 yCTpOfICTBOM



NPOTHBOTa3a; IMOJy4YeHUE, COOMpaHMe, pacllO3HABAHWE W M3YYECHUE CBOWCTB
VIJIEKUCIIOro rasa; IpOBEIEeHHWE KAayeCTBEHHBIX peakluii Ha KapOoHaT- u
CHWJIMKAaT-HOHbl ¥ M3yYEHUE IPU3HAKOB HX IPOTEKAHUS; O3HAKOMIIEHUE C
NPOAYKIMEN CHIMKATHOM NPOMBIIUIEHHOCTH; PEUIEHHE 3KCIEPUMEHTAJIbHBIX

3a7a4 110 TeMe «Ba)KHeHIe HeMeTaUIbl U UX COETUHEHUI

3.1

3.2

3.3

Mertamisl 1 UX COCIUHCHUA

OO011ast XapaKTepUCTUKAa XMMUYECKHX AJIEMEHTOB — METAJJIOB HA OCHOBAaHUH MX
nosnoxkenuss B Ilepuonnueckoin cucrtemMe XuMmuueckux dnemeHToB J[.H.
Menneneesa u crpoeHnst aToMoB. CTpoeHue MeTauioB. Metamnueckas cBA3b U
METAJJIMYECKasi ~ KpUCTaJUIM4ecKass pemerka. OJIEKTPOXUMHUYECKHM  psif

HaIpsKEHUH METAILIOB

dusnuecKkue ¥ XUMHUYECKUE CBOMCTBAa MeTaysioB. OOIMe crocoObl MOTy4eHUs
MeTaysioB. [ToHsTHE O KOPPO3UU METAJUIOB, OCHOBHBIE CIIOCOOBI 3alllUThl UX OT
Koppo3uu. CruiaBsl (CTallb, YyT'yH, AIOPATIOMUHUM, OpOH3a) U MX IPUMEHEHUE B

6BITy H IIPOMBIIIJICHHOCTH

[Ilenoynsle MeTayuIbL: IOJNIOXKEHHE B Ilepnonmdeckod cUCTEME XHMHUYECKUX
anemeHToB JI.M1. MeHaeneeBa; cTpoeHHE MX aTOMOB; HaXO0KJIEHUE B IPUPOE.
duznyeckne 1 XUMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kanusi). OKCHIIbI U
TMAPOKCUBI HaTpusd W Kanusd. IIpuMeHeHHe IIETOYHBIX METaUIOB U MX

COEeIUHEHUN

3.4

3.5

3.6

[llenounozemMenpHble  METaIbl MarHuii W KajJblIMi:  TOJIOKCHHE B
IIepuoanueckoit cucreme xumuueckux anemenToB .M. Menneneesa; ctpoenue
MX aTOMOB; HaxoOXJeHHE B npupone. PuU3MYECKHEe U XUMHUYECKUE CBOMCTBA
MarHusi M Kajabliusa. BakHelme coeauHEHUs KaibIus (OKCHI, THUAPOKCHI,

comn). JKECTKOCT BOJIBI M CIIOCOOBI €€ yCTpaHEeHUs

Amomunuit: monoxkenue B Ileproaudeckoit CUCTEME XUMHUYECKHX AJIEMEHTOB
M. Menneneesa; CTpoeHHE aToMa; HaxOXAEHUE B mnpupozae. Pusnueckue u
XUMHAYCCKHE CBOMCTBA AIFOMUHMS. AM(OTEpPHBIC CBOHCTBA OKCHIA U THIPOKCHIA

AJIFOMHUHUA

Kenezo: nonoxenne B [lepuoanueckoi cucreme Xxumudeckux snemeHToB J[.M.
MenneneeBa; CTpoeHHWE aTOMa;, HaxOXJeHue B mnpupoae. Duznueckue u
XUMHYECKHE CBOMCTBa »xene3a. Okcuibl, THIpokcuabl u conu >kenesa(ll) u

skenesa(lll), ux coctas, cBoOMCTBaA U MTOTyYeHUE

3.7

XUMHUUECKUH SKCIEPUMEHT: O3HAKOMJIEHHE ¢ 00pa3liaMi METaJUIOB U CILIaBOB,

X (U3MYECKUMU CBOMCTBAMM; H3YyYEHHE PEe3yIbTaTOB KOPPO3HH METAIJIOB



(BO3MOXKHO HCMOJIb30BAHUE BHJIEOMATEPHUAIIOB), 0COOCHHOCTEH
B3aMMOJICHCTBHUSI OKCHJAa KajdblUsl W HaTpus C BOAOH  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); HMCCIIEIOBAHUE CBOWCTB MKECTKOW BOJBI;
mpolecca TOpEHUs IKelle3a B KHUCIOpoAe (BO3MOXKHO — HCIOJIb30BaHHUE
BHJIEOMATEPHAJIOB); TTPU3HAKOB MPOTEKAHUS KAUYECTBEHHBIX PEAKIIMN HA HMOHBI
(Maraus, Kanbiusi, agromunus, nubka, skenesa(ll) m oxemesa(lll), memu(ll);
HAOJIO/IEHUE M ONHCAHUE TPOIECCOB OKPAIIMBAHMS TUIAMEHH WOHAMH HATPHS,
Kamuss W Kaublus  (BO3MOXKHO  HCIIOJIb30BAHHWE  BUJEOMAaTEpHAJIOB);
uccienoBanne aM()OTEPHBIX CBONCTB THIPOKCHIA ATIOMHUHHS W THUAPOKCUAA
LIMHKA; PEIIeHHE YKCIIEPUMEHTAIBHBIX 3a7a4 10 TeMe «BaxxHelme MeTauibl U

HUX COCIUHCHUS

XuUMHA U OKpYXKarolas cpena

4.1

4.2

4.3

HoBble MaTepuasbl U TEeXHOJIOTMH. BemecTBa U MaTepualbl B IIOBCEIHEBHOU
JKU3HU 4elloBeKa. XMMHUA M 340pOBbe. be3omacHoe MCnoap30BaHUE BEHMIECTB U
XUMHUUYECKUX peakiuil B ObiTy. IlepBas moMolp npu XMMHUYECKHUX OXKOTax M

OTPaBJICHHUAX

OCHOBBI ~ DJKOJIOTMYECKOM  TPaMOTHOCTH.  XHMHYECKOE  3arpsi3HEHUE
okpyxarorieit cpenst [1/IK. Pons XxuMuu B penieHU# SKOJIOTHUECKUX MPoOIeMm.
[IpuposnHblE HMCTOYHUKH YTIEBOAOPOAOB (Yrojb, NPUPOAHBIA Ta3, HEQTh),
MPOAYKTHI UX EpepabOTKU, UX POJb B OBITY U MPOMBIIUIEHHOCTH

XUMHUUECKUH IKCIIEPUMEHT: U3YYeHUE 00pa3liOB MaTEepHUaIoOB (CTEKJIO, CIIaBbI

METaJIJIOB, MOJIMMEPHBIE MaTEPUAIIbI)



IPOBEPSIEMBIE HA OI'D 110 XUMHWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHOM
IMPOTPAMMBI OCHOBHOI'O OBLIIEI'O OBPA30OBAHUS

Kon
NpoBepsieMoro
TpeOoOBaHUS

1

11

1.2

1.3

2.1

IIpoBepsiemblie TPeOOBAHUS K NMPEAMETHBIM pe3yJbTaTaM
0a30BOr0 YPOBHSI OCBOEHHSI OCHOBHOM 00pa3oBaTeILHOM
NPOrpaMMbl OCHOBHOI0 0011ero odopasosanust Ha ocHoBe PI'OC

IIpencraBnenue:

O TI03HAaBa€MOCTH SBJICHUH TNPUPOJbI, NOHUMAaHHE OOBEKTUBHOU
3HAYMMOCTH OCHOB XUMMYECKOW HayKM Kak 00JacTH COBPEMEHHOIO
€CTEeCTBO3HAHUS, KOMIIOHEHTa OOLIeH KyIbTYpbl W MPaKTHYECKOU
NESTeIbHOCTH YeJIOBEKAa B YCIOBUSX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMUH CPEAN APYTIUX CCTCCTBCHHBIX HAYK

0 HAaYYHBIX MCTOAAX IMO3HAHUSA, B TOM YHUCJIC SKCIICPUMCHTAJIBHBIX U
TCOPCTUUCCKUX MECTOAAaX HCCICAOBAHUA BCIICCTB W HU3YUYCHHA
XHUMHUYCCKUX peaKqu/I; YMCHUC HUCIIOJIB30BaTh MOACIHN JJIA

00BACHEHHS CTPOCHUA aTOMOB U MOJICKYJI

o cepax npodeccuoHaTbHOM eATeTbHOCTH, CBI3aHHBIX C XUMUEH U
COBPEMECHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JIOCTHXKEHHSX
XMMHAYECKOH HAyKH, YTO TO3BOJHMT OOYYaIOIIMMCS pPaccMaTpHBaTh
XMMHUIO Kak cepy cBoelt Oynymieil npodeccuoHaIbHOM NesITeTbHOCTH
W ClIeNaTh OCO3HAHHBIM BBHIOOP XUMHH KakK NMPOGWIBHOTO MpeaMeTa

MIpH MIePEX0/ie Ha YPOBEHb CPEAHETO 0011Iero 00pa3oBaHus

Bnagenne cucreMoil XMMHUYECKHX 3HAHUU U YMCHHEC IIPUMCHSATH

CUCTCEMY XUMHUYCCKUX 3HaHI/If/'I, KOTOpas BKIIFOYACT:

BaOKHEHIIE XUMHWYECKHE TIOHATHSI: XHUMHYCCKUU JJIEMEHT, aToM,
MOJIEKYJIa, BELIECTBO, IIPOCTOE U CIIOKHOE BEIIECTBO, OJHOPOJHAS U
HEOAHOPOJAHAsA CMEChb, OTHOCHUTCIIBHBIC AaTOMHAA W MOJICKYJIApHas
Macchl, KOJIMYECTBO BEILECTBA, MOJb, MOJIIPHAs Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIIOTa, OCHOBaHHE, COJb (CpemaHssi), XUMHUYECKas
peakuus, peakluu COEIUHEHMs, PEaKLUH Ppa3IokKeHUs, PpeaKkLuu
3aMeIIeHus, peakuuu oOMeHa, TeruioBo 3¢ (eKT peakuuu, 5K30- U
SHJIOTEPMHUUECKHE PEAKLMHU, PacTBOp, MaccoBas OIS XUMHYECKOTO
3JIEMEHTA B COEAMHEHUM, MAcCOBasl 10JI U NMPOLEHTHAs: KOHUEHTpaLus

BCUICCTBA B paCTBOPEC, AApPO aToMa, 3JI€KTpOHHBII71 clion aToMa, aTOMHas



opOuTanp, paguyc aroma, BAJIEHTHOCTb, CTENEHb OKHCJICHUS,
XHMHYECKasl CBSI3b, HIEKTPOOTPUIIATEIBHOCTD, TOJISIPHAs M HETIOSApHAs
KOBAJICHTHAast ~ CBS3b, HMOHHAs  CBsI3b, METAIMYECKas  CBS3b,
KpUCTaJUIMYecKass pemeérka (aroMHas, WOHHAas, MeTaJUIM4ecKasi,
MOJIEKYIISIpHasi), MOH, KAaTHOH, aHHWOH, DJIEKTPOJIHUT W HEDJIEKTPOJIHT,
ANIEKTPOJIUTUYECKAsT  JTUCCOLMAIMS, pEaKMd HOHHOTO OOMeHa,
OKHCIIUTENIbHO-BOCCTAHOBUTEIbHBIE ~ PEAKIMH,  OKUCIUTENb |
BOCCTQHOBHTENIb, OKHCICHHE W  BOCCTAHOBIICHHE, DJIEKTPOIIH3,
XMMHYECKOE paBHOBECHE, OOpaTHMble W HEOOpaTUMble pEaKIuy,
CKOPOCTh XMMHYECKOW peakuuu, Karamuzarop, IIJIK, xoppo3us

METaJIJIOB, CILIABEI

2.2

2.3

3.1

OCHOBOIIOJIAralIIfe 3aKOHbl XUMHH: 3aKOH COXpPAaHEHUSI MaccChl,
nepuoauyeckuii 3axkoH .M. MeHneneeBa, 3aKOH IOCTOSIHCTBA

CcoCTaBa, 3aKOH ABoranpo

TEOPHUH  XUMHUH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOpus, TEOpUs

AJICKTPOJIUTHYECKON JUCCOIHAITIT
Brnangenue ocHOBaMM XMMHUYECKON TPaMOTHOCTH, BKJIFOYAIOILIEH :

YMEHHE TPaBUIIBHO UCIIOIh30BaTh N3yUYEHHBIE BENIECTBA U MaTEPUAITBI
(B TOM umucie MUHEpaJbHBIE YIOOpPEHMS, METAUIbl M CIUIaBHI,
HPOIYKTHl TepepabOTKM TNPHPOIHBIX HMCTOYHHUKOB YTIJIEBOJIOPOIOB
(yros, mpupoaHoro rasa, He()TH) B OBITY, CEIBCKOM XO34WCTBE, Ha
MPOU3BOJICTBE W TIOHUMAaHHWE 3HAYCHUS JKUPOB, OCIIKOB, YTJICBOJOB
JUIs OpraHu3Ma 4eJIOBeKa; yMEHHE IPOrHO3UPOBATh BIUSHHUE BEIIECTB

U XUMHUYCCKUX IMPOLCCCOB HA OPraHMU3M UYCJIIOBECKA M OKPYXKAIOUIYIO

MPUPOIHYIO Cpeny

3.2

YMCHHUC UHTCTPUPOBATL XUMHUUYCCKHUC 3HAHUSA CO 3HAHUAMH OPYTUX

y4eOHBIX MPEIMETOB

3.3

3.4

HAJIMYUE OMbITa PabOTHl C Pa3IMYHBIMH MCTOYHUKAMH WH(OpMAIUN
Mo XUMUU (HaydyHas M HAYYHO-TIOMYJSpHas JUTepaTypa, CIOBapH,
CIPaBOYHMKHU, UHTEPHET-PECYPCHI)

yMEHHE OOBEKTHBHO OLIEHWBAaTh HHGOPMALMIO O BEILIECTBaX, HX

MPpEBpaAlICHUAX u MMPAKTHICCKOM MMPUMCHCHUUN u YMCHHUC

HCIOJIb30BaTh €€ NI pelleHns yueOHO-1103HaBaTEIbHbIX 3314

BJIaI[eHI/Ie OCHOBaMM ITOHATHMHOTO arrmnapara M CHMBOJIMYCCKOTO

A3bIKa XMMHH OJI1 COCTaBJICHUA (i)OpMy.]'I HEOPraHN4YC€CKUX BCHICCTB,



YPaBHEHUN  XMMHYECKMX  pEaKUUH; OCHOBAMHU  XUMHUYECKOU
Homenknatypsl (IUPAC u TpuBnansHOiN)
YMmenue oOBSACHATH CBSI3b MOJIOKEHUs 31eMeHTa B [lepuoguueckoit

CUCTCME C YHUCIIOBBIMU XAPAKTCPUCTUKAMU CTPOCHUA AaTOMOB

5 XUMHUYECKHUX DJJIEMEHTOB (COCTaB M 3apsii sAapa, oOIee Yucio
JNIEKTPOHOB), PACHpPEIEICHUEM JIIEKTPOHOB M0 JHEPTreTHUYECKUM
YPOBHSIM aTOMOB MEPBBIX TPEX MEPHOJIOB, KAUSI U KaJIbIIHS
[IpencraBnenue 0 MEPUOINYECKOMN 3aBHUCHUMOCTH CBOMCTB
XUMHUYECKHUX DJIEMEHTOB (paguyc aroma, JIEKTPOOTPUIIATENIbHOCTD),
6 MPOCTBIX W CJOXHBIX BEIIECTB OT TIOJOXKEHUS JJIIEMEHTOB B
[lepuoanueckoit cucreme (B MajblX NEpPHOJAX U TJIaBHBIX
MOArpYyNIax) 1 3J€KTPOHHOTO CTPOEHUS aToMa
7 YMeHue kiaccupuiupoBaTh:
7.1 XUMHYECKHUE DIIEMEHTBI
7.2 HEOpPraHMYECKHE BEIIECTBA
7.3 XUMUYECKUE PEAKIIUU
8 YMeHue onpeaesnsrh:
8.1 BaJICHTHOCTh W CTENEHb OKUCJICHHUS XUMUYECKUX DIIEMEHTOB, 3apsij
' HoHa
8.9 BUJT XMUMHUYECKON CBSI3M W THUN KPUCTAJIMYECKOH CTPYKTYphl B
' COCTMHEHUSIX
8.3 XapakTep cpebl B BOJAHBIX PACTBOpaXxX BEUIECTB (KUCIOT, OCHOBAHU)
8.4 OKHCIIUTENb U BOCCTAHOBUTEIb
9 YMeHnue xapakTepus3oBaTh HU3MUECKUe U XUMUYECKUE CBOMCTRA:
MPOCTBIX BEIIECTB (KUCIOPOA, O30H, BOAOPOX, rpaduT, aaMmas,
9.1 KpeMHHH, a3oT, ¢ocdop, cepa, XJIop, HATpUM, Kaaud, MarHHi,
KaJIbIIMH, aJTIOMHHHH, JKEJIe30)
CIIOKHBIX BEILIECTB, B TOM 4YHCJIE HMX BOJHBIX pacTBOpPOB (Boja,
aMMHaK, XJIOPOBOAOPOJ, CEPOBOAOPOJ, OKCHUIBI M THAPOKCHIBI
9 MetamioB |-l1A rpynn, amomunus, menu (l1), uunka, xenesa (Il u
' I11), okcuaer yrnepona (Il u 1V), kpemuust (1V), azora u pocdopa (111
u V), cepsl (IV u VI), cepHucras, cepHas, a3oTucTas, a30THasd,
docdopHas, yronpHas, KpeMHUEBAsI KUCJIOTA U MX COJIH)
9.3 IIPOTHO3MPOBaTh U XapaKTEpU30BaTh  CBOMCTBA  BELIECTB B



3aBUCUMOCTH OT HMX COCTaBa M CTPOCHUSA, IPUMCHCHHC BCHICCTB B
3aBHUCHUMOCTH OT HUX CBOﬁCTB, BO3MOXHOCTD IMPOTCKAHUA XUMHUYCCKUX

HpeBpaH_ICHI/Iﬁ B PA3JIMYHBIX YCIIOBHUAX

YMeHHEe COCTaBIIATh MOJIEKYJISIPHBIE U MOHHBIC YPABHEHUS PEaKIUi, B

10
TOM YUCJIE:
10.1 peakIuii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIbHO-BOCCTAHOBUTENIbHBIX PEAKINI
103 WUTIOCTPUPYIONINX ~XWUMHYECKHE CBONCTBA M3yYEHHBIX KJIACCOB
' (Tpymim) HEOPraHMYECKUX BEIIECTB
10.4 MOATBEPKIAIOIIUX TCHETUUECKYIO B3aUMOCBSI3b MKy HUMU
11 YMeHne BBIYUCATH (IPOBOIUTH PACUETHI):
111 OTHOCHUTENIFHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MacChl BEIECTB,
' MacCOBYIO JIOJIF0 XUMHUYECKOTO JIEMEHTa B COSTUHEHUHU
11.2 MacCOBYIO JIOJIIO BEUIECTBA B PaCTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €r0 MacCy, 00beM Ta3oB
114 [0 ypaBHEHUSM XUMHYECKHX PEAKIUH U HAXOIUTh KOJIUYECTBO
' BEIIECTBA, 00BEM M MacCy peareHTOB WIIM IPOJTYKTOB PEAKIINU
12 Bnanenue (3HaHME OCHOB):
OCHOBHBIMH  METOJaMH  HAay4YHOTO TMO3HaHHUS (HAOIIOACHME,
121 HU3MEepeHHe, SKCIIEPUMEHT, MOICTTUPOBAHUE) MIPU U3yUYECHUH BEIIESCTB U
' XUMHUYECKHUX SIBJIICHUH; yMeHUEe CchOpMyIHpoBaTh MpoOJieMy U
MPEJIOKUTH IMMYTH €€ peIIeHuUs
192 Oe3omacHOil pabOThl C XMMHMYECKHMHU BEIIECTBAMHU, XUMHUYECKOU
' MIOCYI0H 1 J1aOOpaTOPHBIM 000PYJOBAHUEM
MpaBUJIaMy OE€30MMaCHOTO OOpPAIEHUS C BEIIECTBAMU, UCTIOIb3YEMBIMU
B TIOBCETHEBHOW >KM3HH, TPaBUIaMH MOBEACHUS B LIESIX cOepeKeHus
123 3JI0pOBbSl U OKPYKAIOLIEH MPUPOAHON Cpelbl; MOHUMAHHE Bpeaa
' (omacHOCTH) BO3ACHCTBHS Ha >KUBBIE OPraHU3MbBI OMPENCIEHHBIX
BEIIECTB, CIIOCOOOB YMEHBIICHHSI W TMPEAOTBPAIICHUS UX BPEIHOTO
BO3JICUCTBUS
13 Hanuuue nmpakTHuecKUX HaBBIKOB TUIAHUPOBAHUS U OCYIIECTBIICHUS
CIEIYIOIINUX XUMUYIECKUX IKCIIEPUMEHTOB:
131 M3Y4YEeHHE U OonmucaHue (PU3MUECKUX CBOWCTB BEIIECTB; 03HAKOMIICHHE

C (bI/I3I/I'-IeCKI/IMI/I n XUMHNYECKUMU SABJICHUSAMU, OIIBITHI,



13.2

13.3

13.4

135

13.6

WJUTIOCTPUPYIOIIME TPU3HAKU MPOTEKAHUS XUMHUUYECKUX PEaKIINil
u3yueHue crnocoOoB pa3aeseHus cMecen

MOJIY4CHHUEC KHUCIOpOoAa W H3YUCHUC €TI0 CBOﬁCTB; IOJIYYCHHC
BOAOPOAa U HU3YUCHUC €TI0 CBOﬁCTB; MOJIYUYCHHUEC YTJICKUCIIOIO T'a3da U

HU3YUYCHHUC €CTO CBOﬁCTB; MOJIY4YCHHUEC aMMHAaKa U U3YUYCHUC CTO CBOMCTB

IIPUTOTOBJIEHUE PAcCTBOPOB C ONpPEAEIEHHONM MaccOBOM J0JeH

PacTBOPEHHOTO BEILIECTBA

IIPUMEHEHNE MHIMKAaTOPOB (Jrakmyca, METHJIOpAHkKa U
benondranenna) A omnpeAeNeHUs XapakTepa Cpeldsl B pacTBOpax

KHUCJIOT U LIeJIouel

WCCIIEZIOBAHUE M OMNHCAHUE CBOWCTB HEOPraHMYECKUX BEIIECTB
Pa3NUYHBIX KJIACCOB; W3yYCHHUE B3aUMOICUCTBHS KHCIOT C METaJIaMH,
OKCHJIaMH  METa/VIOB,  pPacTBOPUMBIMH M HEPACTBOPUMBIMU
OCHOBaHHSIMH, COJISIMH; TIOJIy4YeHHE HEpacTBOPUMBIX OCHOBaHUM;
BBITECHEHHE OJHOIO MeTajyla JpPYr'MM M3  pacTBOpa  COJIH;
ucclenoBaHre aM(OTEpPHBIX CBOWCTB THUAPOKCUAOB AaTIOMUHUS U

MUHKA

13.7

13.8

14

141

pelIeHre IKCIEePUMEHTANIbHBIX 3a7a4 Mo TeMaMm: «OCHOBHBIE KJIACCHI
HEOPTraHUYECKHUX COEIMHEHUI»; «INEKTPOIUTHIECKAS
auccomuanusy; «BaxkHelmne HEMETaUIbl W HX COCOUHCHHS»,

«Baxneimye MeTaIbl M UX COCTUHEHUS

XMUMHUYECKHE  OKCIEPUMEHTHI,  WLIIOCTPUPYIOIIUE  MPHU3HAKU
MPOTEKaHUs peakIii MOHHOTO OOMEHa; KAaueCTBEHHbIE PEakluu Ha
NPUCYTCTBYIONIHE B BOJHBIX DPAacTBOpax HOHBI XJIOpUA-, OpommuI-,
womuna-, cymnbdar-, Qocdar-, KapOoHAT-, CHIMKAT-aHUOHBI,
TMJPOKCU/I-UOHBI, KATUOHBI AMMOHHUS, MarHusi, KaJbLusi, aJIFOMUHUS,

xenesa (2+) u xkenesa (3+), meau (2+), UHKA
YmMenue:

NpEACTAaBIATE PE3YJIbTAaTbl SKCIICPUMCHTA B (bopMe BBIBOIOB,
J0Ka3aTcIbCTB, Fpa(l)I/IKOB n Ta6J'II/III U BBIABJIATH OMIIMPUYCCKUC

3aKOHOMEPHOCTH

14.2

YCTAaHABJIMBATL CBA3U MCIKAY PCAJIbHO HaG.HIO,Z[aGMLIMI/I XUMHNYCCKHUMU
ABJICHUAMHU U MIpoHeCCcaMu, MPOUCXOAAIINMHA B MAaKpO- U MUKPOMHUPE,

OOBSICHATH MMPHUYNHbI MHOFOO6paSI/I}I BCIICCTB



INEPEYEHD 2JIEMEHTOB COAEPXKXAHUA, ITPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHNHU

Kon

1.1

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

HepBOHa‘IaJH)HBIG XUMHUYCCKUEC ITOHATUA

YucTeie BemecTBa u cMecH. CriocoObI pasziesieHus: cMecei

1.2

1.3

1.4

1.5

1.6

ATOMBI W MOJICKYJIBI. Xumuueckue diieMeHTbl. CHMBOILI  XUMHYECKHX

aneMeHTOoB. [IpocThie U cloXKHbIE BEIIECTBA.
Xumuueckas popmyna. BareHTHOCTh aTOMOB XMMHYECKUX 2JIeMEHTOB. CTETeHb

OKHUCJICHUA

3aK0OH TIOCTOSHCTBa COCTaBa BCIICCTB. OtHocuTenpHas aTOMHAs Macca.
OTtHOCHUTENIbHAS MOJICKYJIsIpHasA Macca. Maccosas J0JI1 XUMHUYECKOI'O 2JICMCHTA

B COCAMHCHNU

KonnyectBo BemectBa. Monb. MomsipHass macca. MossipHbli 00bEM Tra3os.
B3anMocBA3p KOIu4ecTBa, MacChl ¥ YUCJIA CTPYKTYPHBIX €IMHHUIL BEIIECTBA
@usznyeckrue U XMMHUYECKUE SIBICHUSA. XUMHUYECKas peakuus U e€ INpU3HAKU.

3aKOH COXpaHEHMsI MACChl BEILIECTB. XMMUUECKUE YPAaBHEHUS

Hepnonnqecxnﬁ 3aKOH H HepnoanquKaH CHUCTEMAa XHMHYCCKHX OJICMCHTOB

J.U. MenneneeBa. CTpoeHue aTOMOB

2.1

2.2

Ilepnonnueckuil 3akoH. lleproauyeckas cucreMa XuMUYECKUX 3iieMeHToB J1.1.
MenneneeBa. Ilepuoast u rpymmbl. @U3NYECKU CMBICIT TOPSIKOBOTO HOMEDPA,
HOMEPOB MepHO/ia ¥ TPYIIIIbI dJIEMEHTa

Crpoenune aromoB. CoctaB aTOoMHBIX siiep. M3otomel. Onextponsl. CtpoeHue
JIEKTPOHHBIX 000JI0ueK aToMOB MepBbIX 20 XUMHUYECKUX 3IIEMEHTOB

IIepnonnueckoii cucrems! .M. MeHnneneena

2.3

3.1

3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB XMMHUYECKHUX 3JIEMEHTOB MEPBBIX TPEX
MEePUONIOB, KaWs, Kaiublusa (paguyca aToOMOB, SJIEKTPOOTPHUIIATEIHLHOCTH,
METaJUIMYECKUX ¥ HEMETAaJUIMYECKUX CBOMCTB) W HX COCAUHEHUW B
COOTBETCTBHHM C TOJOXKEHHEeM »dieMeHToB B [lepuoamueckoil cucreme u

CTPOCHUCM HUX aTOMOB
Crtpoenue BeriecTBa

Xumuyeckass cBsi3b. KoBaneHTHas (mofisipHass M HEMOJsIpHasl)  CBA3b.
DNEeKTPOOTPUIIATEIbHOCTh ~ XUMHUYECKHMX  3JJIeMEeHTOB.  VoHHas  CBs3b.

Meramnueckas CBSI3b



3.2

Tunsl KpUCTAJUIMYECKUX PEIIETOK (aTOMHAas, MOHHAs, METauInyecKas),
3aBHCHMOCTb CBOMCTB BEHIECTBA OT THUIIA KPUCTAJNIMYECKOW PEMIETKH M BUIA

XUMHYECKOHN CBI3U

4.1

4.2

4.3

Baxwueiimme npeAacTaBUTENM HEOPraHWYECKUX BemecTB. Hemeraibl u ux

coeIMHeHUs. MeTalibl U UX COeTUHEHUS

Knaccupukamuss ¥ HOMEHKIATypa HEOPTaHWYCCKHX COCTUHCHUN: OKCHUJIOB
(coneobpazyromrue: OCHOBHBIE, KHUCIJIOTHBIE, amdoTepHbIe) u
HecoJieoOpa3yroliye; OCHOBaHUM (IIENOYM M HEpPacTBOPUMBIE OCHOBAaHMUS);
KHUCIOT  (KHCIOpOJcOoJepKaliie ¢ OeCKUCIOpOJIHBbIe, OJHOOCHOBHBIE U
MHOTOOCHOBHBIC); COJIEH (CPETHUX M KUCITBIX)

@duznueckue ¢ XUMHYECKHE CBOHCTBA MPOCTBHIX  BEIIECTB-HEMETAUIOB:
BOJIOPO/1a, XJIOpa, KUCIOPO/a, Cepbl, a30Ta, pochopa, yriaepoia, KpeMHHS
®dusznueckue M XMMHYECKHE CBOKMCTBA MPOCTBIX BEIIECTB-METAIOB: JIUTHS,
HATPUS, KaJusl, MarHUSl ¥ KaJbIHs, QIIOMUHUS, kKele3a. DIeKTPOXUMUYECCKUN

PSI HAPSDKEHUM METAJIIOB

4.4

du3nyecKkue U XMMHYECKHE CBOMCTBA BOOOPOIHBIX COE€IUHEHUII HEMETAILIOB:

XJIOPOBOJIOPO/Ia, CEPOBOIOPO/IA, AaMMHUAKA

4.5

4.6

4.7

4.8

4.9

dusnveckue U XMMUYECKUE CBOMCTBAa OKcHaOB HemertaywioB: cepwl (1V, VI),
azorta(ll, 1V, V), dochopa(lll, V), yrnepoma(ll, 1V), kpemuus(1V). [Tonydenne
OKCHJIOB HEMETAJLIOB

Xumnueckue cporctBa okcuaoB: MetauioB |A-IIA rpymn, nusaka, mequ(ll) u

xenesa(ll, 11). [TomyueHre OKCHIOB METAIIJIOB

XUMHYECKHE CBOMCTBA OCHOBAaHMM M aM(OTEPHBIX TUIPOKCHUIOB (HA TpHUMEpPE
TUAPOKCUIIOB ~ aJIIOMUHUS, Kejle3a, LMHKa). [lomydeHue oOcCHOBaHUU U
aM(}OTEPHBIX THIPOKCUIOB

OOmme XUMHUYEeCKHue CBOWCTBA KUCIOT: XJIOPOBOJOPOIHOM, CEPOBOIOPOIHOIM,
CEpHHUCTOM, CepHOH, a30THOH, (ocPOopHO, KpEeMHUEBOU, yroibHOU. OcoObie
XUMHYECKHE CBOMCTBA KOHILIEHTPUPOBAHHOM CEPHOM M a30THOM KHCJOT.

HOJ'Iy‘{eHI/IC KHUCIIOT

OO01ue xuMUYecKue cBoiicTBa cpennux coneid. [lomyuenue coneit

4.10

[Tomydenue, coOupaHue, pacrmo3HaBaHUE BOJOPOJAA, KHUCIOPOJA, aMMHAKa,

YTIIEKHCIIOTO Ta3a B JJabopaTopuu

411

[Tonyyenne aMMuaka, cepHOW M a30THOM KUCJIOT B MPOMBIIUIEHHOCTH. OO1ne

CITIOCOOBI IIOJTYUYCHUA MCTAJIJIOB



4.12

5.1

5.2

5.3

5.4

5.5

I'eneTnyeckas CBSI3b MCXKAY KilaCCaMU HCOPTaHUYCCKUX COGI[I/IHGHI/Iﬁ
XuMH4uecKue pcaknuuu

KJ'IaCCI/I(I)I/IKaI_[I/ISI XHUMHUYCCKUX peaKuHﬁ 10 PA3JIMYHBIM IIPU3HAKAM: I10 YUCITY U
COCTaBy YYACTBYHOIIMX B PCAKOHUU BCUICCTB, II0 TCILNIOBOMY 3(1)(1)6KTy, 1o

W3MEHCHHIO CTCIICHEH OKHMCIICHUS XUMUUECKUX DJIEMEHTOB

TemnnoBoit a3 (heKkT XUMHUUYECKOH peakiuu, TEPMOXUMHUECKHUE YpaBHEHUS. DK30-
158 SHHOTepMH‘IGCKI/Ie peaKuI/m. TepMOXI/IMI/I‘—ICCKI/Ie ypaBHeHm{
OKPICJII/IT@JII:HOBOCCTaHOBI/ITeHBHBIG pCaKIII/II/I. OKI/ICJII/ITCJII/I U BOCCTAHOBUTCIIN.
[Ipomiecchl  OKMCIEHHS W BOCCTAHOBJIICHHMS.  OJIGKTPOHHBIM  OamaHc
OKHCJIUTEIIPHOBOCCTAHOBUTEIILHOM PEAKITUN

Teopust AMEKTPOIUTHIECKON qucconuauu. KaTHoHbl, aHHOHBI. DIEKTPOJIUTHI U
HEIIEKTPOJUThI. CHUIIbHBIC U c1a0bIe AIEKTPOJIUThI. CTENEHb JUCCOIMAITTT
Peakiun woHHOTO OOMEHA. YCIIOBHS NMPOTEKAaHUS PEaKUid MOHHOTO OOMEHa,

IIOJIHBIE Y COKPAILIEHHBIC HOHHBIC YPABHEHUS PEaKLIUN

XuUMHS ¥ OKpYyXkarolas cpeaa

6.1

6.2

6.3

6.4

6.5

BemecrBa u Marepuansl B IIOBCEAHEBHOM JKM3HM 4YeloOBeKa. besomacHoe
UCTOJIb30BAaHUE BELIECTB M XUMHMUYECKUX peakuuil B j1adopaTopuu H OBITY.

HepBaﬁ nmomMouib MMpu XUMHUYICCKUX 0KOraX U OTPABJIICHUAX

XUMHUECKOE  3arpsi3HEHHE OKpYXKaromleil cpelabl  (KUCIOTHBIE  JOXKIH,
3arpsi3HEHUE MOYBBI, BO3JyXa W BOJOEMOB), CIOCOOBI €r0 MPEJOTBPAIICHUS
[Ipenenbuas ponyctumass konueHtpauus BemiectB (IIJK). Pomp xumuu B
pEelICHUH JKOJIOTHYECKUX TpoOsiieM. YCWwieHne napHUKOBOTO 3ddekTa,

paspymicHUC O30HOBOT'O CJIOA

[Tpumenenue cepsbl, a3ota, pocdopa, yriepona, KpeMHUS U UX COCTUHEHHUH B
OBITY, MEIWIIMHE, IMPOMBIIIJICHHOCTH M CEIIbcKOM Xo3siicTBe. [IpumeHeHwme
METAJUIOB M CIUIAaBOB (CTajlb, YYyT'yH, IIOPAJIOMUHHHA, OpoH3a) B OBITY U
MIPOMBIIIICHHOCTH WX coenuHeHui. [IoHsATHEe 0 KOPPO3UH METaIOB, OCHOBHBIC
CHOCOOBI 3aIIUTHI KX OT KOPPO3UHU

[IpuponHble UCTOYHHKHU YTIEBOJIOPOAOB (Yyroyib, NPUPOAHBIA ra3, He(Th),
MPOIYKTHI UX TiepepaboTku (OCH3MH), UX POJb B OBITY U POMBIIUICHHOCTH
[lepBoHavanbpHbIE MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KAK O COCTUHEHHUSX
yriepona (MeTaH, STaH, STUJICH, alleTHICH, STaHOJI, TJULIEPUH, YKCYCHAs KUCIIOTA).
[ToHsiTHE O OMOOTUYECKH BaXKHBIX BEHICCTBAX: KUpaX, OIKax, yIIIeBoOJaxX — U MX

POJIK B ) KU3HH YCTIOBCKA



7.1
7.2
7.3

PacuéTsr:
o popmyramM XUMUYECKUX COCTUHEHUI
Macchl (MaccoBOM) J10JIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE

Mo XUMHUYCCKUM YpPAaBHCHHAM



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLNECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YAEHUKA

» Xumus: 8-i kiacc: 6a30Bbli YPOBEHb: YUEOHUK; 5-€ U3JaHNe,
nepepaborandoe ["abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A.
AximonepHoe o6miectBo «M3narensctBo «IIpocBemienne.

» Xumusi: 9-1 kiacc: 6a30BbIN YpPOBEHb: YUCOHHK; 5-€ U3/IaHHE,
nepepadotanHoe ["abpuensa O.C., Octpoymos W.I'., Cnaakos C.A.

AxnuonepHoe odiectBo «M3aatensctBo «lIpocBenienue.

METO/INYECKHUE MATEPUAJIbI U1 YUUTEJIA

1. 'abpycea H.W. Xumus: pabouas tetpans 8 kin/ 'abpycesa H.W. -M.:
IIpocsemienue.

2. T'abpyceBa H.U. Xumus: pabouas terpaab 9 i/ 'abpycesa H.I. -M.:
[IpocsemieHue.

3. I'apa H.H Xumus: 3agaunuk ¢ «momoriHukom» 8-9 ki./ I'apa H.H,
["abpycesa H.W.- M.: [Ipocsernienue.

4. Papgenkuit A.M. Xumus: quaaktTaaeckuii Mmatepuan 8-9 xi./ A.M.
Papeukuii. - M.: IIpocsemienue.

5. T'apa H.H. Xumus. Ypoku: 9 ki / H.H. I'apa.- M. IIpocsenienue.



IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://oge.yandex.ru/chemistry/

2. http://chem.reshuoge.ru/

3. http://himege.ru/

4. http://pouchu.ru/

5. http://ximozal.ucoz.ru/_1d/12/1241 4

6. http://www.zavuch.info/methodlib/134/

7. www.olimpmgou.narod.ru.

8. http://mirhim.ucoz.ru/index/khimija.



