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HOACHUTEJBHAA 3AIIMCKA

[IporpaMma 1O XUMHUM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHUs
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJbTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC OOO, a Taxxke Ha OCHOBe (enepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U ¢ YYETOM KOHIIETIIIUH MPEIOIaBaHMs yIeOHOTO MpeaMeTa « XUMUSD)
B 00pa3oBareNibHbIX opranuzanusix Poccuiickoii denepanuu.

[Iporpamma 1Mo xuMuM MaéT TPEACTABICHUE O IMEJAX, OOImEeH CcTpaTeruu
oOy4eHHs, BOCIHMTAHHMS M Pa3BUTUS OOYyYAIOUIUXCS CPEICTBAMH YYEOHOIO
npeaMeTa, — yCTaHaBIMBaeT — o0s3aTeNbHOE — MPEAMETHOE  COJEpIKaHUe,
npelycMaTpUBaeT paclpesiefieHne €ro Mo KjaccaM W CTPYKTYPHUpPOBAaHHUE II0
paszzmeraM M TeMaM MPOrpaMMbl 1O XHMHH, OMPEIEISET KOJIWYECTBEHHBIC U
KauyeCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHus, PEKOMEHTyEMYIO
MOCIICIOBATEIPHOCTh ~ M3YYCHUS XUMHH C  YYETOM  MEXKIPEAMETHBIX |
BHYTPHUIPEIMETHBIX  CBSI3€H, JIOTUKA Y4eOHOro Tpolecca, BO3PACTHBIX
O0COOCHHOCTEW  O00ydJaromuxcsi, ONpeneNseT BO3MOKHOCTH TIpeaMeTa  JUIs
peanu3anuu TpeOOBaHUN K pe3yibTaTaM OCBOCHHUS OCHOBHON 00pa3oBaTelIbHOU
IporpaMMBbl Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHUs, a TaKkke TpeOOBaHUU K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IIEJICH U3YYCHHS TIPEIMETa B OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEIFHON JEATEILHOCTH OOYYaroIerocss MO OCBOCHHUIO
y4eOHOT0 CO/IepKAHUSI.

3HaHUE XHMHHM CIIY)KHUT OCHOBOH JUisi (OPMHPOBAHUS MHPOBO33PCHHS
00y4aroIerocsi, ero MpPeACTaBICHUH O MaTEepPHATLHOM €IMHCTBE MHUPA, BAXKHYIO
posib UrpatoT (GopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAIECHUIX
SHEPTrUU M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O IMYTAX PEIICHHS TIOO0ATbHBIX
npoOJieM yCTOWYWUBOTO PAa3BUTHS YEJIOBEYCCTBA — CHIPHCBOM, IHEPTrEeTHUYCCKOM,
MUIIEBON U KOJOTHYECKON O€30MacHOCTH, TPOOIIEM 3IpaBOOXPAHEHHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH NI CAaMOpasBUTHS U
(hopMHpOBaHUS KYJIbTYPBI JIMYHOCTH, €€ 00111el 1 (QYHKIIMOHATBLHON TPaMOTHOCTH,

BHOCUT BKJIAJ B (DOPMUPOBAHHUE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
OoOydJarommxcsi, HABBIKOB WX CaMOCTOSTEIBHOW Y4eOHOW JIESITEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEJOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
TIOBCETHEBHOM JKU3HU, TaK U B IPO(DECCHOHATLHOM eI TEIbHOCTH;

3HAKOMHUT CO CHEIU(PUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI
IIEJIOCTHOTO B3TJIsA/Ia HA €MHCTBO MPUPOJIBI U YEIIOBEKA, SBISICTCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU E€CTECTBEHHO-HAYYHOW rPaMOTHOCTH 00YyYarOIInXcs;



crocoOCcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAy4HBIM 3HAHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUYECKOE
oOpazoBaHUE 00yYArOITUXCSI.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKOM
colepKaHusl ~ yuyeOHOro IMpeaMera, KOTOPBIA  SBISETCS  IE€IarorH4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMBbI MEPBOHAYAIBHBIX MOHATUH XUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coaepkaHus MpOrpaMMbl MO XMMHUU C(OpMUpOBaHA Ha OCHOBE
CUCTEMHOr0 Moaxoaa K €€ m3yudeHuro. CouepiaHue CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakuuu. OOe 3THU CHCTEMBbl CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPEACTABICHUIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akona J{. 1. MenaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUU;

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeAcCTaBlIeHUN 00 JJIEKTPOIUTUYECKOW JAHMCCOIMAIlMM BEUIECTB B
pacTBopax.

TeopeTnyeckue 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, Pa3BUBAIOTCA MOCIEAOBATENIBHO OT OJHOTO
YPOBHSI K JIPyromMy, BBITIOJNHSS (YHKIIUM OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOIYYCHHUS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl IO XUMHUU  CIIOCOOCTBYET  (OPMHPOBAHUIO
MIPEJICTABJICHHUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOJIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/JaM TO3HaHUsl B Hayke. M3yueHune XuUMUU MPOUCXOAUT C MPHUBJICUECHHEM
3HAHMM W3 paHee HW3YUYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKalomuid MUp»,
«buomnorus. 57 kimacce» u «dusnka. 7 Kmacey.

[Ipy wu3ydyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
JESATENbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOH KYJBTYPBHI.
3agaua y4eOHOro mpeaMeTa COCTOMT B ()OPMHUPOBAHMU CHCTEMbl XHMHUYECKUX
3HAHUN — BaKHEHIIMX (aKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIEHUI MHUPOBO33PEHUYECKOIO XapaKTepa, s3bIka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHMsS TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
UX TPUMEHEHWH B Y4YEOHO-IIO3HABATEIbHOM M y4eOHO-HCCIIeOBATEIbCKON
JESTENbHOCTH, OCBOEHHMU MpaBHil 0€30MacHOro oOpalleHHs ¢ BEIIeCTBAaMHU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)XKHOE
3HaYEHUE MPUOOPENH TaKHUe 111, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHHUYECTBY, CAMOCTOSTEIBHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUST HA CHCTEMaTHYEeCKOe MpUOOIEHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM MO3HABATEIbHON AESATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00yJarOIUMHUCS
ONbITa Pa3HOOOPA3HON NEATETBbHOCTH, MO3HAHMS M CaMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIMX YHHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanne oOmeNd (QyHKIMOHATIBHOM U  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM 4YHUCJ€ YMEHUH OOBSACHATb W OLEHHUBATh SIBICHUS
OKPY>KAIOLIEro MHUpa, WCHOJIb3ysl 3HAHUS U OMBIT, MOJYYEHHbIE MPU H3YUYECHHUH
XUMHUH, TPUMEHSTh HMX MpPH PElIeHWH TpoOJieM B TMOBCEAHEBHOM >KHU3HH H
TPYAOBOU JIESATEIBHOCTH;

— (¢opmHpoBaHHEe Yy OOy4YalOIIMXCAd T'yMAaHHMCTHYECKHX OTHOIUEHUH,
MOHUMAHUSI [IEHHOCTH XUMHUYECKUX 3HAHWM I BBIPAOOTKH IKOJIOTHYECKU
1IeJIeCO00pa3HOro0 TMOBEJAEHUs B OBITY MU TPYIOBOM JEATEIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOJHOU CPELBI;

— pa3BUTHE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoduiIs M HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmee 4YuCIO YacoB, OTBEACHHBIX MJIs M3YYEHUS] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 gacos (2
gaca B HeJlelo), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIO).



COILEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHayaiLHbIe XUMHYECKHE TOHATHS

IIpenmer xumuun. Posb XMMHUM B KU3HU 4YeJOBEKa. XUMHUSI B CUCTEME HayK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemecTB. [loHATHE 0 MeTonax Mo3HaHWs B XUMHUU. UUCThIE BEHIECTBA U CMECH.
Crioco0bl pa3aeieHust CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JIEMEHThl. CHMBOJIBI XUMUYECKHUX
aneMeHTOB. [IpocThie U CoXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckas (opmyna. BaleHTHOCTP aTOMOB XUMHUYECKUX DJIEMEHTOB.
3aKkOH MOCTOSHCTBAa cocTaBa BewlecTB. OTHOcHUTENbHas aToOMHas Macca.
OTHOcUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 105 XUMHUYECKOTO 3JIEMEHTa B
COEIMHEHUU.

KommuectBo BemectBa. Mosib. MonsipHas macca. B3auMoCBsI3b KOJIMUECTBA,
MacChl M 4YHCJIa CTPYKTYPHBIX €AUHUI] BemectBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYECKNE U XUMHUYECKHUE SBIICHHS. XUMHUUYECKasl PEaKs U €€ IPU3HAKU.
3aKOH COXpaHEHUs MAacChl BEIIECTB. XHUMHUYECKUE ypaBHeHHs. Knaccudukarus
XUMHUYECKUX PEAKIMI (COeUHEHUS, PA3JIOKEHUS, 3aMEILEHUs, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBuiiaMu pabOThl B JabOpaTOpuu U
npuémMamMu oOpalieHus: ¢ J1abopaTOpHbBIM 00OPYIOBAHUEM, U3YUYEHHE U OMHMCAHHE
¢bu3nyecKux CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOIIOJACHHUE
¢usndeckux (TJIaBJIeHUE BOCKA, TasHUE JIbJa, PAaCTHUPAHHME caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCALUsI BOJbI) M XUMHUYECKHX (FOpEHUE CBEYH, MPOKAIMBAHHE
MEJHOU MPOBOJIOKHU, B3aUMOJECHCTBUE MENIa C KUCJIOTOM) sIBIEHUH, HAOII0IeHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3nokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoACHCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3Y4YEHUE CIOCOOOB PA3JENICHHs] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BbIIIApUBAaHUE, JUCTUIUISALMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHOU
CoNM, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  TPOBEIEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIEH MOJIEKYJI
(ILIapocTepKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ I HEOPraHMYECKUX BeleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopox — aneMeHT U mpocToe
BeniecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3MUECKHe U XUMHYECKHE
cBoictBa (peakuuu ropeHusi). Oxcunbl. I[lpumenenue xkuciopoga. CrocoOsl



MOJYYEHHUS] KHUCIOpOJa B Ja0OpaTOpuM U MPOMBIIUIEHHOCTH. KpyroBopor
Kuciopoza B npupoje. O30H — aJIOTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3 (eKT XUMHUYECKOM peaKUuu, TEPMOXUMHUYECKHUE YpaBHEHMS,
DK30- M DJHAOTEPMHUYECKHE DPEAKUMHU. TOIUIMBO: Yrosb M METaH. 3arps3HECHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — »snemeHT U mpoctoe BemiecTtBo. HaxokaeHue Bogopona B
npupojae, (U3MYECKUEe ¢ XHUMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nony4yeHust. Kucnorsl u conm.

MonspHbiii 00bEM ra3oB. Pac4€Tel Mo XUMHUECKUM YPaBHCHHSM.

Odusnyeckue cBoucTBa BOABL. Boma kak pacrBopurenb. PacTBOpBI.
HacpilieHHble ¥ HEHACHIIIEHHBIE PAacTBOpPHL. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji1 BEMIECTBA B paCTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4YelloBEKa. KpyroBopoT BoAbI B MPHUPOJIE.
3arps3HeHHuEe NPUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranundeckux coenuHeHuil. Oxcuapl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHbIE, aM(oOTepHble) U
HecosieoOpasyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukanuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3NYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losmyyeHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. duszndeckue u
XUMHUYECKHE CBOMCTBa KHUCIOT. Pan aktuBHoctun MetamioB H. H. bekerosa.
Ilonydenue KuUCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckne U XMMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue coien.

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJIyUYEHHUE,
coOupaHue, pacro3HaBaHWE M H3YyYEHHE CBOMCTB KHCIOPOJa, HAOIOJCHHE
B3aUMOJECUCTBUSA BEIIECTB C KHUCIOPOAOM H YCIOBUS BO3HUKHOBECHHUS U
MpeKpallleHus] TopeHust (Mokapa), O3HAKOMJIEHHE C O0Opa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pACMO3HABAHME W M3YyUYCHHE
CBOMCTB BoJOpoja (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MOKHO HCITIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIIOJEHHE OOpa3Il0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIEIOBaHHE OCOOECHHOCTEW pAacCTBOPEHMS BEIIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PaCTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METAJLIAMH
(HaTpueM ©  KajubllieM) (BO3MOXHO HCIIOJB30BaHUE  BHUEOMATEpPUAIIOB),



HCCJEOBAaHNE O0pa3sloOB HEOPraHWYECKUX BEIIECTB pPa3MYHBIX KIIACCOB,
HAOJII0ICHNE U3MEHEHHUsI OKPACKH MHJIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3yuyeHue B3aumojeicTBua okcuga menu (II) ¢ pacTBopoM cepHON KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEaKUWi HEUTPAIHU3aLWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHHE
AKCHEPUMEHTAIIbHBIX 3a/ad MO0 TeMe «BakHelllne KiIacchl HEOPraHMYEeCKHUX
COCIMHEHUI.

Iepunoanuyecknii 3akoH u Ilepuoamueckas cucreMa XHMHYECKHX
iemeHToB JI. WU. MenpgesneeBa. CtpoeHne aTomMoB. XUMHYECKAs CBA3b.
OxHcaANTEeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJIAacCU(DUKAMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbl,
raJIOreHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIE 00pa3yoT aM(pOTEPHBIE OKCHIBI
U TUIPOKCHIBI.

ITepuonnueckunt 3akoH. Ilepuoauueckas cucremMma XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas U JUIMHHONEPUOAHAS  (POPMBI
[Tepuoanueckont cucrtembl xumudeckux 3nemMeHToB [. M. MenneneeBa. [lepuobl
U rpynnbl. PU3NYECKUII CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOJa H
TPYIIIBI DJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnbl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aToMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoi cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJNyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAINYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAaM.

3nauenue [lepuogunueckoro 3akona u [lepuoandeckoi cuCTeMbl XUMUYECKHUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W Ipaktuku. J[. M. MenneneeB — yd€HbId U
IPaKIaHWH.

Xumuueckass cBsi3b. KoBanmeHTHas (moOJspHass M HEMOJSIpHAsA) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAsA CBS3b.

Crenenp  okucneHus.  OKHCIUTEIbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKHUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pas3IoB BEHIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUAA LMHKAa C pacTBOpPaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBI  OKHUCIHUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKLIUU
(ropenue, peakiyu pa3aoKeHUs, COEAUHEHUS).

Mesrcnpeomemmnoie ceasu



Peanuzanus MeXNnpeIMETHBIX CBSI3€d MpPU U3YYEHUM XUMHHM B 8 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSITUM, TAK U MOHSTUM, SBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO [IHMKJIA.

OOmue ecTeCTBEeHHO-HAYYHbIC TTOHSATHUS: HAy4YHBIN (DakT, rumoresa, TeOpws,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, NEPUOJUYHOCTb, HAOIIOJEHUE,
SKCIIEPUMEHT, MOJICIUPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBICHUE.

®dusuka: Marepusi, aroM, OJJEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, JJEKTPUUYECKUN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, STUHUIIBI
M3MEpPEHUSs, KOCMOC, TIJIaHEThI, 3BE€3/1bI, COJIHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAEMbIE, TOILINBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

Ileprnonnueckuit 3akoH. lleproanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHU CBOWCTB
XUMHYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXXEHHUEM »dJIeMEHTOB B llepmonmueckon
CHUCTEME U CTPOCHUEM HX ATOMOB.

CrpoeHure BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIIBI KPUCTAJUITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLINYECKOU PELIETKU U
BHJIa XUMHUYECKOU CBS3H.

Krnaccudukaiys 1 HOMEHKIATypa HEOPTraHUYECKUX BEIIECTB. XHUMHUYECKHUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3IWYHbIM KjaccaM HEOPraHHUYECKUX
COEIMHEHUI, TEHETUYECKas CBSI3b HEOPraHMYECKUX BEIIECTB.

Knaccudukanuys XuMU4eCKUX peakiuid Mo pa3InuyHbIM MpU3HaAKaM (10 YUCITY
M COCTaBy YYaCTBYIONIMX B PEAKIMHM BEMIECTB, MO TeIIoBOMYy 3(dekrty, 1o
U3MEHEHHIO CTETICHEW OKUCIEHUS XUMHUYECKHX JJIEMEHTOB, IO 00paTUMOCTH, IO
Y4acTHIO KaTajln3aTopa). DK30- U SHAOTEPMUYECKUE PEAKIINH, TEPMOXUMHUUECKHE
YpaBHEHHS.

[TonsiTue 0 ckOopocTH XUMHUYECKOW peakuuu. [lonsrrne o0 OOpaTHUMBIX U
HEOOpaTUMBIX XMUMHUYECKUX peakiusix. [IoHsATHEe O TOMOT€HHBIX U T€TePOTreHHBIX
peakuusax. [londarue o karanuse. [loHsATHE O XUMHUYECKOM paBHOBECUU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOW PEAKIMU M TOJIOKEHUE XHUMHUYECKOTO
paBHOBECHSL.

OKHCITUTETbHO-BOCCTAHOBUTEIBHBIE  PEaKlMU,  DJIEKTPOHHBIM  OayaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTEILHOU peaKunu. CocraBnenue ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMM C  MCIOJIB30BaHUEM  METOJa
AJIEKTPOHHOTI'O OaaHca.

Teopus 3JIEKTPOTUTUYECKON TUCCOIUALINUI. DIIEKTPOIUTHI U HEAIEKTPOIUTHI.
Kartnonsl, annonsl. MeXaHW3M OUCCOLMALMHU BEIIECTB C PA3JIUYHBIMU BHJIAMH
xuMuueckoi cBs3u. Crenenp nucconuanuu. CUiabHbIE U Clla0ble JIEKTPOIUTHIL.

Peakuuu noHHOro oOMeHa. Y ciioBuUs IPOTEKaHMsI PeaKIMii HOHHOTO 0OMEHa,
MOJIHBIE M COKpAIIEHHBbIE HMOHHBIE YypaBHEHMs peakuuil. CBOKCTBAa KHCIIOT,
OCHOBAHMM MW coOJeil B CBeTE€ MpPEACTaBICHUN 00 3IEKTPOIUTHYECKOM
nucconuanuu. KauecTBeHHbIEC peakiuu Ha HOHBI. [IoHsITHE O THAPOIM3E COIEN.

Xumuueckuit IKcnepumenm:

O03HAKOMJIEHUE C MOJCIISIMU KPUCTAIUIMYECKUX PEHMIETOK HEOPraHUYECKUX
BEILIECTB — METAJUIOB M HeMeTauioB (rpadura m anmasza), CIOKHBIX BEIIECTB
(xmopuaa HaTpus), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMUMHYECKON pEaKIUH
OT BO3ACHCTBUS pa3lIMUHBIX (PAKTOPOB, HCCIEIOBAHUE BJIEKTPOIPOBOAHOCTH
pPacTBOpPOB BEWIECTB, IMpOLECCAa AWCCOLMALUMU KHUCIOT, IIEJIOYEH U COJer
(BO3MOXXHO  HCHOJB30BAHME BHUAEO  MAaTEPHAJIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOIIMX ~ NPHU3HAKW  MPOTEKaHWs  peakuuid  HMOHHOTO  oOMeHa
(oOpa3oBaHue ocajka, BbIACJIEHHE Ta3a, oOpa3oBaHUE BOJbI), OIBITOB,
WUTKOCTPUPYIOIIUX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKUUN
(ropeHue, peaklMH pa3yIoKEHHs, COEUHEHUs), PACIIO3HABAHUE HEOPTraHUYECKUX
BEIIECTB C IIOMOIIBIO KAYECTBEHHBIX pPEAaKIUMH HAa HOHBI, pEIICHUE
DKCIIEPUMEHTAJIBHBIX 3a/1a4.

HemeTaJuibl 1 MX cOeIMHEHHU S

OO6miast xapakTepucTuka rajaoreHoB. (OCOOEHHOCTHM CTPOEHUSI aTOMOB,
XapakTepHble CTeneHu okucieHusa. CTpoeHue M (PU3NYEeCKHue CBOWCTBA MPOCTHIX
BEUIECTB — TajoreHoB. XHMHMYECKHME CBOWCTBA Ha IIpUMEpe  XJopa
(B3aMMOJENCTBUE C MeTaJlaMd, HEMeTaJlaMH, IleJo4aMu). XJIOPOBOJIOPO.
ConsiHast KuCI0Ta, XUMUYECKHE CBOMCTBA, IOIY4YEHHE, NpUMEHEHUe. JlencTBue
XJIOpa M XJOPOBOJOPOJA Ha OPraHM3M 4eJIoBeKa. BaxkHeilune XJIopuabl U UX
HaXO0XJCHUE B IPUPOJE.

O6mas xapakrtepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTeNeHUu OKHUcieHHs. CTpoeHue W (PuU3NYecKHe CBOMCTBA
MPOCTBIX BELIECTB — KUCIOPO/Ia U Cephl. AJIOTPOITHbIE MOAU(DUKALIUYA KUCIOPOAa
U cepbl. XUMHUECKHe cBoicTBa cepbl. CepoBOOPOA, CTpOCHUE, (PU3HMUECKHE U
XUMUYECKue cBoMcTBA. OKCUABI CEpbl KaK MPEACTABUTENN KUCIOTHBIX OKCHIIOB.
CepHass kuciora, (Quznueckue W XUMHUYECKHME CBOMCTBa (00mIME Kak
NpeJCTaBUTEN Kjlacca KHUCIOT M crneuuduueckue). XUMHUECKHE peaklvu,
JeXallie B OCHOBE IPOMBIIUIEHHOTO crnoco0a IMOJIy4eHUs CEPHOW KHUCIIOTHI.
[Ipumenenue cepHoi KucaoTel. Conu CepHOM KUCIOTHI, KAYECTBEHHAS peaKUus Ha



cynb(dar-uon. Haxoxnenue cepbl U €€ COCIMHEHHH B TpuUpojae. XUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIeH cpeAbl COCIUHEHUSIMU Cepbl (KHCIIOTHBIE JOXKIH,
3arpsi3HeHHE BO3/4yXa U BOJIOEMOB), CIIOCOOBI €ro MPea0TBPALCHUS.

OOmast xapakTepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTENEHU OKHMCIEHHA. A30T, paclpOCTPaHEHHE B IPUPOJE,
¢du3nueckue U XuMuueckue cBoiictBa. KpyroBopot azora B mpupoje. AMMHUAK, €ro
(du3MYecKre 1 XUMUYECKHUE CBOMCTBA, MOJydyeHue U npuMmenenue. Coinu aMMOHMS,
uX (QU3NYECKUE U XMMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakuus Ha
MOHBI aMMOHHs. A30THasi KHUCIOTa, €€ MOdydeHHe, (PU3NYECKHE U XUMHUYECKHE
cBOiicTBa (0OIIME Kak TMpeJCTaBUTENS Klacca KHUCIOT U crenu(puyecKue).
Hcnonb3oBaHWe HUTPATOB M COJIEM aMMOHHUSI B KauyeCTBE MHHEpaIbHBIX
yA0OpeHnil. XuMHUYECKOe 3arps3HEHUE OKPY KaIOIIEH Cpe/ibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE MOXAM, 3arps3HEHHE BO3/ayXa, MOYBBI U BomoéMoB). docdop,
altoTponHeie Moaudukanuu Gochopa, uUzMUECKHEe U XUMHUYECKHUE CBOMCTBA.
Oxkcup ¢ocdopa (V) u pochopHas kuciora, puznueckue 1 XUMUIECKHUE CBOMCTRA,
nostyuenue. Mcnonas3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka smeMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKUCICHHS.  YTIEpoHd,  aJuIOTPOIHBIE
MOAM(UKALIMM, PACHPOCTpaHEHHUE B MpuUponae, (U3MUYECKUE U XHUMHYECKHE
cBoiictBa. Ancopouus. Kpyrosopot yriepona B npupoje. Okcunbl yriepoaa, ux
bu3nYecKue W XUMHUYECKHE CBOWCTBA, JCHCTBME HA JKHUBBICE OPTAHU3MBI,
MOJIy4eHHE W TPUMEHEHUE. DKOJIOTHYEeCKrue MpOoOJIeMbl, CBA3aHHBIE C OKCHIOM
yriepoaa (IV), rumore3a riaoOalbHOrO TOTEIJICHUS KIWMaTa, MapHUKOBBIN
s dekrt. YronpHas KUCIOTA U €€ COJIU, UX (PU3NYECKUE U XUMUUYECKUE CBOWCTBA,
noJiydeHue W mnpuMeHeHne. KauecTBeHHass peaknus Ha KapOOHAT-MOHBI.
Hcnonb3zoBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH U CEIIbCKOM
XO35MICTBE.

[lepBoHavaIbHBIE TOHATUS 00 OPraHUYECKUX BELIECTBAX KAK O COEAMHEHMSIX
yriiepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUICH, 3TaHOJ, TJIMLEPUH, YKCYCHAsl KUCJIOTA).
[IpupoaHpie HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, NPUPOAHBIA Ta3, HEDTH),
MPOJIYKThl UX mepepaboTku (OE€H3MH), UX POJb B OBITY M IPOMBIIUIEHHOCTH.
[ToHsiTHE O OMOJIOTMYECKU BAKHBIX BEUIECTBAX: XKUpax, OeiKax, yriaieBoaax — U ux
polii B JKM3HM 4YeloBeKa. MarepualbHOE€ €IUHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COCTUHEHUH.

KpeMHuuii, ero Qusnueckue ¢ XHUMHYECKHE CBOICTBa, IOJy4YEHHE H
npuMenenue. CoenuHeHus KpeMHusi B mnpupojge. OOmme mnpencraBieHus 00
okcunie kpemuust (IV) u kpemHueBoit kuciore. CUIMKAThI, UX UCIOJIb30BAHUE B
ObITYy, B IIPOMBIIIUICHHOCTH. BakHeline CTpoUTeNnbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, OeTOH, kene300eToH. IIpobmempl 6e30macHOrO HMCIOJIB30BAHMS
CTPOUTENIbHBIX MAaTEPUAJIOB B IOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

M3yuYeHHE 00pa3l0B HEOPTraHUYECKUX BEIIECTB, CBOMCTB COJSTHOM KUCIIOTHI,
MIPOBE/ICHNE KAY€CTBEHHBIX PEAKIIUN Ha XJIOPUI-MOHBI U HAOIIO/IEHNE TTPU3HAKOB
UX TMPOTEKAaHUS, OMNBITHI, OTpa)karolue (U3NYECKUe W XUMUYECKHUE CBOWMCTBA
raJloreHOB M WX COCAWHEHUM (BO3MOXKHO HCIMOJb30BAaHUE BHUIEOMATEPUATIOB),
O3HaKOMJIEHME ¢ oOpa3laMud XJOpUAOB (TAJIOTE€HUIOB), O3HAKOMJIEHUE C
oOpaslamu  ceppl W €€  CcOoeauHEHUsMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), HAOIOIEHHE MpoIecca OO0YyIIIMBaHUS caxapa MoJl eHCTBUEM
KOHLUEHTPUPOBAHHOM CEPHOM  KHUCJIOTBbI, M3y4YEHUE XUMHUYECKUX CBOMCTB
pa30aBIE€HHOIN CEPHON KUCIOTHI, POBEJECHUE KAUECTBEHHON PEaKIMK Ha Cyab(dat-
MOH W HaOJIOJeHHE TpHU3HAKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMH
cBoiicTBaMu a3ora, ¢ochopa MU HUX COCIAUHEHUN (BO3MOXKHO HCIOJIB30BAHKE
BHJIEOMATEPHUAIIOB), oOpa3liaMu a30THBIX U (POCHOPHBIX YIOOpEeHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE€ M M3YyYEHHE CBOMCTB aMMHaKa, IPOBEJACHHE
KAueCTBEHHBIX PEAKIMi Ha MOH aMMOHUS U (ocdaT-uOH U U3yYCHHE MPU3HAKOB
UX NPOTEKaHUs, B3aUMOJICUCTBUE KOHLICHTPUPOBAHHOMN a30THOM KHUCIIOTHI C MEIBIO
(BO3MOKHO UCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), U3y4YeHUe Mozelnen
KPUCTAIMYECKUX pEHIETOK anMasza, Trpaduta, ¢yiiepeHa, O03HAKOMIIEHUE C
MPOIIECCOM  aZICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTHUBUPOBAHHBIM YTIEM U
YCTPONCTBOM MPOTUBOTa3a, MoJydyeHHue, COOMpaHue, pacro3HaBaHUEe U U3YUYEHUE
CBOMCTB YIJICKUCIIOTO Ta3a, MPOBEJEHNE KAaYeCTBEHHBIX peaKIuii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3yYE€HHE TNPU3HAKOB WX MPOTEKAHUS, O3HAKOMIICHHE C
MPOAYKIMEH CUJIUMKATHOM MPOMBIIUIEHHOCTH, PEIICHHE SKCIEPUMEHTAIbHBIX
3a/1a4 1o TeMe «BakHelme HeMeTaulbl U UX COCTUHEHUS».

MeTa/uibl U MX COEIMHEHUS

OO0mias xapakTepUCTUKa XUMUYECKUX 3JIEMEHTOB — METAJJIOB HA OCHOBaHUU
ux nosioxkeHuss B llepmogmueckon cucreme xumudeckux siaemeHtoB . U.
MeHnneneeBa u cTpoeHuss atoMoB. CTpoeHne MeTtamioB. Mertaiuinueckasi CBA3b U
METAUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKUH  pAl
HanpspkeHui MetaiuioB. Ou3ndyeckne U XMMUYECKUE CBOMCTBA MeTauioB. O0miue
CrocoOBl TIONTydeHUs: MeTauioB. [loHATHE O KOpPpPO3WU METAIOB, OCHOBHBIC
crocoObl 3amuThl UX OT Kopposuu. CrutaBel (CTalb, YYTyH, AIOPATIOMHHHM,
OpoH3a) ¥ UX MPUMEHEHHUE B OBITY U MPOMBIITUICHHOCTH.

[Ilenouynsie MeTauibl: mojioxkeHue B [lepuoauueckoil cucremMe XMMUYECKHUX
sanemeHnToB JI. M. MeHaeneeBa, CTpoeHME UX aTOMOB, HAaXOXJCHUE B MPUPOJE.
duznyeckre U XUMHYECKUE CBOMCTBA (Ha mpuMmepe HaTpus U Kanus). OKcuabl u



TUAPOKCUABI HaTpusi W Kauus. [IpuMeHeHHe IIeOYHBIX METAUIOB U HX
COEeIMHEHU.

IllenoyHO3eMENBbHBIE METAIBI MAarHMd W KaJbLIMM: TIOJIOKEHHE B
Ilepnognueckon cucreme xumuueckux sneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, HaxX0XJEHUE B Ipupoae. PU3ndecKkne 1 XMMHUECKUE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHHUsS KalblUs (OKCHI, THAPOKCUI, COJIH).
XKéctkocTh BOBI U CITOCOOBI €€ yCTpaHEeHUS!.

AuroMuHUN: IooxkeHue B [lepruoinueckon cCuCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aTroMma, HaxoXAeHUWE B mpupoac. Pusnyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucreme XMMHYECKUX 3JEMEHTOB /1.
N. MengeneeBa, CTpoeHHE aToMa, HaxoxJIeHUe B npupone. duszudeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApOKCcH bl U coiu xxenesa (I1I) u xxenesa
(IIT), ux cocra, CBOWCTBA U MOITYYEHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE PE3YyJbTaTOB KOPPO3UHU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUJECOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJECUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJON (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJNE3a B KUCIOPOJE
(BO3MOXXKHO  HCIOJNB30BAaHHWE  BHJIEOMATEPUAIOB), MPHU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, IMHKA, JKeJie3a
(IT) u xeneza (I11), meau (1), HabnroAeHUE U OMKMCAaHUE MPOIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kalug M KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUATIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCH]IA ATIOMUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE SKCIEPUMEHTAbHBIX 3a/1a4 10 TeMe «Baxkueimue
METaJUIbl U UX COCTUHECHUS.

XuMHs ¥ OKPYXKAKOIIASA cpeaa

BemectBa u maTepuanbl B IMOBCEIHEBHOM >KM3HHM 4YenoBeka. beszomacHoe
HCIIOJIb30BaHUE BEIECTB U XMMUUYECKUX peakiui B ObITy. [lepBas momorrs npu
XUMHYECKUX OKOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromled cpeabl (MpeaenbHas OMyCTUMAast
KOHIeHTpalus BemiecTs, najgee — [1JIK). Ponb xumum B perieHun 3K0JI0THUECKUX
npoOiaem.

Xumuueckuit IKCnepuMenm:

u3ydeHue oOpasioB MaTepuanoB (CTEKJIO, CIIaBbl METAJUIOB, MOJUMEPHBIC
MaTepHuaJbl).

Mesicnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBsSI3ed MpU U3YYEHUM XUMHUHM B 9 Kiacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BaHUE Kak OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIS OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBbIC MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, KiIacCuPUKalusg, MEepUOJIUYHOCTh, HAOII0JCHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIeib, SBJICHUE, IMaPHUKOBBIN
3 deKT, TEXHONOTHS, MaTEPHUAIIBI.

dusznka: marepusi, aTroM, OJEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHWI,
U30TOMbI, PAAUOAKTUBHOCTb, MOJIEKYJIA, JJICKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OO0OBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTD, KPUCTAININYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

buonorusi: ¢orocunres, npixanve, OMocdepa, IKOCUCTEMA, MHUHEPATbHBIE
ya00peHust, MUKPOAJIEMEHTHI, MAaKPOAJIEMEHTHI, MUTATEIbHbIE BEIIECTRA.

['eorpadus: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAeMbIE, TOILJTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIMdHOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUsI JOCTUTAlOTCS B XOJie OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCHUTATEIILHOMN JACSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUIUCKUMHU
COI[MOKYJIBTYPHBIMH M JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBEe MpaBUJIaMd U HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIM3AIMHN 00yYarOIIUXCS.

JIugyHOCTHBIE ~ pe3yjibTaThl  OTpakalOT  TOTOBHOCTH  OOyYarommxcs
PYKOBOJACTBOBATbCSI CHUCTEMOW IO3WTHBHBIX LIEHHOCTHBIX OpPHUEHTALMA U
pacIIMpEHUE OIbITA IESITEILHOCTH HA €€ OCHOBE, B TOM UHCIIE B YACTH:

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

LIECHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B KHU3HU
COBPEMEHHOT0 OOIIEeCTBa, CIIOCOOHOCTH BJIAJIETh JOCTOBEPHON HHGPOpMAIHEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUS. O COLUMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM,  TBOPYECKOM M JAPYIHMX  BHJAX
JeSTENHHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW MACSATEIBHOCTH TIPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBHIMOJHEHUN XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpoLiecce ATOW Yy4eOHOM JeATEeTbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEJCHHE W TNOCTYIIKM CBOMX TOBApUIIEH C MO3ULUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABISIOLINE
OCHOBY JIJI1 TTIOHUMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS NPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKAa C
NIPUPOJHOM CPENOU, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBICE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHH, HEOOXOIHMMBIC IJII OOBSCHEHHS HAOII0JaeMBIX IPOIIECCOB W SIBJICHUH,
MO3HABATENbHOM, MH(OPMAIMOHHOW M YHMTATENIbCKOW KYyJIbTYpPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4EeOHBIMH TEKCTaMH, CIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M T[O3HAHWIO, JII0OO3HATENbHOCTh, TOTOBHOCTH H
CIOCOOHOCTH K  €aMOOOpa3OBaHMIO, IMPOEKTHOM U  HCCIEAOBATENIbCKOU
JESTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U yYPOBHS OOy4YEHUS B
JlaJIbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIECACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJMMOCTH COONIOJIEHUs] TMpaBuil O€30MacHOCTH TpU  OOpalleHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pPeabHOM )KU3HH;

5) TPYA0BOI0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUECKOMY M3YUYeHUI0 Mpodeccuii U Tpyaa pa3IudyHoro poja,
YBOKECHHE K TPYAy M pe3yjibTaTaM TPYJOBOH JEATEILHOCTH, B TOM YHCIE Ha
OCHOBE MPUMEHEHHS NPEJAMETHBIX 3HAHUM 1O XUMHUU, OCO3HAHHBIM BBHIOOP
MHJIMBUAYAJILHOW TPAEKTOPUHU MPOJIOIHKEHUST 00pa30BaHUsl ¢ YUETOM JTMYHOCTHBIX
MHTEPECOB U CIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIeHON Mpo(ecCuoHanbHOM eITeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIalITHPOBATHCA B MPOPECCUOHAIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHHE K TNPHUPOJEC KaK HCTOYHHKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIlIeCTBOBAHMS, TOHUMAaHUE LIEHHOCTH 370POBOTO U
O0e3omacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOILIEHHE K COOCTBEHHOMY
bu3nyecKoMy M TCHUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHE IIEHHOCTH COOIIOACHHUS
npaBmI 0€30IMIaCHOTO MOBEACHUS TP paboTe C BEIIECTBAMH, A TAK)KE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMUSI, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOIIEH MPUPOJTHOU CPEIOH, ISl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM  KYyJbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUUECKUX MPOOJEM M IMyTed WX PEelIeHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThLCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MeTanmpeAMETHBIX peE3yJbTaTOB BBIACISIOT 3HAUYUMbBIC s
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAI, TUTIOTE3a, (HaKT, CUCTEMa, MPOIIECC, IKCIIEPUMEHT U JPYToe.), KOTOPhIE
UCIIOJIb3YIOTCS B €CTECTBEHHO-HAYUYHBIX YYEOHBIX MpeaMeTax M IO3BOJIAIOT Ha
OCHOBE 3HaHUN M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU



HAy4YHOW KapTUHE MHpA, M YHUBEpCaJIbHbIC y4eOHbIE TeCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbIC, PETYyJIATUBHBIC), KOTOpbIe OOeClneyuBalOT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO YyueOHOMU
NEeSATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruueckue JelicTBUA:

YMEHHSI HCTOJB30BaTh MNPHUEMBI JOTUYECKOTO MBIIIJICHUS TPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XMUMHUYECKUX MOHSATUN (BBIIETATh UX XapaKTEpHbIE
MPU3HAKH, yCTAaHABJIMBATh B3aUMOCBS3b C JPYTMMHU MOHSITUSMH), UCIOIb30BaTh
MOHSTHS JJIs1 OOBSICHEHUS! OTACNbHBIX (DAKTOB U SIBICHUM, BHIOUPATh OCHOBAHUS U
KpUTEpUH ISl KJIacCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHaBJIMBATh MPUUYUHHO-CIIEICTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3Yy4YECHUS,
CTPOUTH JIOTUYECKUE PACCYX AEHUS (MHAYKTUBHbBIC, I€TyKTUBHBIE, 110 aHAJIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATh B TIpollecCe€ TO3HAHMS TOHATUSA (TIPEJAMETHBIE W
METanpeIMETHBIC ), CHAMBOJIUYECKHUE (3HAKOBBIE) MOJIETU, UCTIOb3yEMbIE B XUMUH,
peoOpa3oBLIBATH MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEeMEHTa), XUMHuYeckas (opmylia U ypaBHEHHE
XUMHUYECKOW peakluu — MpU PElIeHUH Y4eOHO-TI03HABATENIBHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUN BBIABIAThL U XapaKTEPU30BaTh CYIIECTBEHHBIE
MPU3HAKH W3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUUYECKHUX PEaKITHil,
BBISBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIECJCTBEHHBIE CBSI3U W
MIPOTUBOPEYUHS B U3yUaEMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejibckue AeiCTBUS:

YMEHHE HCIOJIb30BaTh IMOCTABJIEHHBIE BOIMPOCHI B Kauye€CTBE HMHCTPYMEHTA
MO3HAHUS, a TakXKe B KauyecTBE OCHOBBI i1 (DOPMUPOBAHMS TUIIOTE3BI IO
MIPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

MPUOOPETEHUE OMNbITa MO ITUIAHUPOBAHUIO, OPraHU3AIMU W MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, yMEHHWE HaOmoIaTh 3a XOJOM Tpollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJbTar, POpMYIHPOBaTH 000OIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUSI, COCTABIIATH OTUYET
0 MPOJIETIaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
pa3IMYHBIX BUJOB U (POpM Mpe/CTaBICHUS, MTOTYyUYaeMYyI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHus, CIPaBOYHBIE
nocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUUBYIO U
HEJ0CTOBEPHYIO MHGOPMAIIHIO;



yMEHHE MPUMEHATh Pa3INYHbIE METOJbl U 3alpOChl MPU MOUCKE U OTOOpE
UHGOPMAIIMM W COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX ISl BBITIOJHEHUS
y4eOHBIX U TIO3HABATENBHBIX 33/1a4 OMPEIEIEHHOTO TUIIA, TPUOOPETEHHE OIbITa B
o0nacTd HUCHOJB30BAaHUS  HHPOPMAIIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAaHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMAIBHYIO (pOopMy MpeAcTaBieHus] HHPOpMAILUU U
WUTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JuarpaMMaMH,
ApyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce Yy4deOHOHl u
UCCJIEIOBATEIBCKON ACSATENBHOCTH MH(DOPMAIUIO O BIHMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3MiCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
Cpelibl.

KoMMyHuKkaTHBHBIE YHHBepCcaAJIbHbIE YUeOHbIe JelCTBUS:

yMEHHUS 3aJaBaTh BOINPOCHI (B XoJe jauajgora U (Wiu) JUCKYCCHH) IO
CyHIECTBY  OOCyXgaemMoil  Tembl, (QOPMYITUPOBAaTH CBOU  NPEIIIOKCHHS
OTHOCHUTEIFHO BHITIOTHEHUS MPEJIOKEHHOH 3a/1a4u;

YMEHHsI ~ TPEACTaBISATh  MOJY4YEHHBbIE  pe3yJbTaThl  [103HABATEIbHOU
NEeSTENbHOCTY B YCTHBIX UM THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAINIO
pe3yNbTaTOB BBIMOJTHEHUS XHMHUYECKOTO JKCIepHMEHTa (J1abopaTOPHOTO OIBITA,
1a00paTopHOM pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEMIECTB, yU4€OHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHHUKAMH B COBMECTHOMU
MO3HABATEIFHOM M MCCIEOBATENIbCKOM  JIEATENbHOCTH  MPU  PEIICHUH
BO3ZHUKAIOIINX TPOOJIEM Ha OCHOBE Yyu€Ta OOIIMX HHTEPECOB M COTJIACOBAHMS
no3uuui (00CyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IUTYPMBI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUH, ONpelIeleHue KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJIHEHHOM pabOTHI U APYTHE).

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUSA:

YMEHHE CaMOCTOSATEIbHO OMPEACNATh IENU JEATENbHOCTH, IUIAHUPOBATD,
OCYIIECTBIISATh, KOHTPOJIUPOBATh U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NeSATeNIbHOCTD, BBIOMpaTh Hanbosee A3 PeKTUBHBIE CIIOCOOBI PEIIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITENIBHO COCTaBJSTh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEMCTBHM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJyYEHHUS! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMX,
OLICHMBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON €M, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATh KOHTEKCTHI, IPE/IaraéMble B YCIIOBUU 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTATOB IO OCBOCHHUIO O00S3aTEIBHOTO
cCoJlep>KaHMs, YCTAHOBJIEHHOTO JIaHHOW defepalbHON pabdoueil Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIONIMMHCS HAy4YHbIE 3HAHHUS, YMEHHUS U CIOCOOBI



NeHUCTBUH, crenupuyeckue JId MpPEeIMETHOM 00lacTH «XUMHS», BHJIBI
NEATEIbHOCTH [0  TMOJYYEHHUI0 HOBOTO  3HAHUA, €ro HHTEPHpETAInH,
peoOpa30BaHUI0 U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUsIX.

K xoHiy 00yudenus B 8 ki1acce rnpeaMeTHbIe pe3yJibTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHI: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CIO0KHOE BEHIECTBO, CMECH
(oHOpOIHAS M HEOJAHOPOAHAS), BaJIECHTHOCTh, OTHOCUTEIbHAS aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJISIpHash Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPULATEIBHOCTh, CTETIECHb
OKHCIICHUSI, XUMHUYECKasi peakius, KiacCu(PuKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIMU Pa3J0KEHUs, PEAKIUU 3aMENICHUs, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKHUE PEaKIIUU, TETUIOBOM (PGEKT peakiuu,
SIpO aToMa, JJEKTPOHHBIM CJIOW aToMma, aTOMHas OpOWTalb, PAAUYC
aTOMa, XMMHYECKasi CBS3b, MOJIIPHAS W HEMOJSAPHAS KOBAJIEHTHAS CBS3b,
HMOHHAs CBs3b, MOH, KATUOH, aHWOH, PAcTBOpP, MAaccoBas JI0Js BEIIECTBA
(mporeHTHAs! KOHIIEHTpAIs) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aWUMOCBSI3b OCHOBHBIX XHMHWYECKUX TMOHSATUM U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUH BEILECTB U UX MPEBPAILICHU;

e HCIMOJB30BaTh XHWMHYECKYI) CHUMBOJHMKY JUIsI COCTaBJICHHS (HOpMyT
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHHSX,
CTENEHb  OKUCIECHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEXKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJieHTHasT M MOHHAasA) B
HEOPraHUYECKUX COCIMHEHUSIX;

e packpbiBaTh cMbIch Ilepuognueckoro 3akona J[. WM. MeHneneesa:
JEMOHCTPUPOBATh IMOHMMAHHE TEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoanueckoil cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTajipo;

e ONUCHIBATH W XapakTepus3oBaTh TabMuUuHyr Qopmy Ilepuogndeckoit
CUCTEMBbl XMMHMYECKHUX DJJIEMEHTOB: pa3iau4aTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», mansie u
OOJIbIlIME TEPUOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HMEIOTCA B
tabmune «llepmomnueckas cucTteMa XuMHYeckux sjemeHToB J[. U.
MeHneneeBay ¢ UHCIOBBIMH XapaKTEpPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, oOIee Yucio 3JIeKTPOHOB
U pacrpeeieHle UxX Mo 3JIEKTPOHHBIM CII0SIM);

KJIacCU(DUIMPOBATh XUMHUUYECKHE DJICMEHTHI, HEOPTraHUYCCKHUE BEIIECTBA,
XUMHUYECKHE PEAKIUU (TI0 YUCIy M COCTaBY yYacCTBYIOIIMX B PEAKIIUN
BEIIECTB, 10 TeTIOBOMY (D PeKTy);

XapaKTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasl OMUCAHUE IMPUMEpaMU MOJIEKYIISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TMPEBpAIEHUNA B
Pa3TUYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJISPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKON PEaKIINH;

MPUMEHSTh OCHOBHBIC OIEPAIlMH MBICIUTEIILHON JeATEIPHOCTH — aHAJN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3alliio, KiIacCH(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CJICICTBEHHBIX CBS3EH — Il M3Y4YEHUS CBOWCTB
BCIIECTB M XHWMHYECKMX pEaKIHMi, €CTECTBEHHO-HAYYHBIC METObI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJICTIUPOBAHUE, HKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN );

ClIeIoBaTh  NpaBWIaM  MOJIb30BAaHUS ~ XMMHYECKOM  TMOCYIol U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TaKXKe IMpaBWIaM OOpaIlleHUs C
BCIIECTBAMH B COOTBETCTBUM C HWHCTPYKIUSMU 10 BBIMOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TMOJYYEHUI0O U COOMpPaHUIO
ra3oo0pa3HbIX BelIeCcTB (BOJOpPOAA U KHUCIOPOJa), MPUTOTOBIECHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IJIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIOT C TOMOIIBIO WHIUKATOPOB
(;makmyc, dheHondTaenH, METUIIOPAHXK U IPYTHE).

K xoH1y 00ydenus B 9 kj1acce npeIMETHbBIE Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUI:

pPaCKpbIBAThb CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KaTHUOH, aHWOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHb
OKHUCJIEHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBsSI3b, TEIIOBOM 3((eKT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, SJIEKTPOJIMTHYECKAS] JUCCOLMALNS, PEaKIUA HOHHOIO
oOMeHa, Karauu3atop, XWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKHUCJIEHME U  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHasi, UOHHAs,
METAJIIMYECKasi), KpUCTAIMYECKass pemeTka, KOpPpO3usi METalioB,
CIUIaBbl, CKOPOCTh XHMHYECKOM pPEaKUHUH, NPEAEIbHO JIOIyCTUMAas
koHueHnrtpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHMHUYECKHX TOHATHUH U
MIPUMEHATH ITU MOHATHUS MPHU OMIMCAHUU BEIIECTB U UX NPEBPAILICHUN;
UCIIOJIb30BAaTh XUMUYECKYI0O CHUMBOJIMKY JUJII COCTaBlICHUS (HOpMYyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKLINIA;

ONPEAEHATh BAICHTHOCTh U CTEIEHb OKUCIECHUSI XUMHUYECKUX 3JIEMEHTOB B
COCMHEHUAX PA3JIMYHOTO COCTaBa, IPUHAMNICKHOCTh BEIIECTB K
OTpeNeNIEHHOMY KJIacCy COEIWHEHUH 1o ¢opMysaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3apsi]l MOHA M0 XUMHUYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHUYECKUX COCAMHEHUM, TUI KPHUCTATUITMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
Tabnuunyo (opmy llepuoanmdeckoit CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuyaTh TOHATUSA «rJaBHasg noarpynma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», maneie u OoJyibllIM€ TEPHOJIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONM Talbiuie, ¢
YUCIIOBBIMM  XApPAaKTEPUCTHKAMU  CTPOCHHSI  aTOMOB  XHMHWYECKUX
AJIEMEHTOB (COCTaB M 3apsia  sjapa, oOIIee 4YUCIO JJIEKTPOHOB H
pacmpeneieHue WX T0 DJIEKTPOHHBIM CIOSIM), OOBSICHATH 0O0IIHe
3aKOHOMEPHOCTHA B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B
npeeNiax MaJIbIX MEPUOJIOB U TIABHBIX MOATPYIII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIAYy M COCTaBy YYacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHHUIO CTEIEHEW OKHUCICHUs
XUMHYECKUX DJIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATh) OOIME W CHEMU(PUYECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAs OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX W HOHHBIX YPaBHEHUW COOTBETCTBYIOLIMX
XUMUYECKHUX PEaKINi;

COCTaBJISITb YPABHEHUSI JJEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, IOJIHBIE U COKPAIEHHBIE YPABHEHUS PEAKIIMN HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIIECTBAMH PA3JIMYHBIX KJIACCOB;
pacKpbIBaTh CYIIHOCTh OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEJICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHca dTHX PEaKIlnii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBPAIICHU B PpPa3IMYHBIX
YCIIOBHSIX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJISIPHYIO MAacChI
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJjeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJNIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUUYECKOW PEaKIINH;

coON0JaTh  MpaBUjia  [OJIb30BAHUS  XMMHUYECKOM  MMOCYyJAOM U
nabopaTopHBIM  00OpYNOBaHMEM, a TaKkKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TOJIYYEHUI0O WU COOMPaHUIO
ra3000pa3HbIX BENIECTB (aMMHUaKa U YIJIEKUCIIOrO rasa);

MPOBOJUTh  PEAKIMH, TOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
Pa3TUYHBIX BEIECTB: PACIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
uoaua-, kapbonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W HMOHBI M3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSTH OCHOBHBIE OINEPAIMU MBICIUTEIIbHON JeATEIbHOCTH — aHau3
U CHUHTE3, CpaBHEHHE, OOOOIIEHUe, CHUCTEeMaTU3AIUI0, BBIABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — I M3Y4YCHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEAKIUi, eCTeCTBEHHO-HAyYHbIE METO/Abl TO3HAHUS —
HaOJII0ZICHUE, M3MEpPEHUe, MOJACIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIN ).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KoanuecTBo 9acoB
Ne HaunMenoBanue pa3iesoB u DJIeKTpOHHbIe (HM(ppOBbIE)
KonTposabHbie IIpakTnyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCypPChI
padoThI padoThI
Pasnen 1. [lepBoHavaiabHbIe XUMHUYECKHE MOHATHSA
XuMusi — BaxkHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [IOK

' MPAKTUYECKOU JIESITEIHbHOCTH https://m.edsoo.ru/7f41837¢

yeJIOBEeKa

12 BemecTBa u xuMuuyeckue 15 | | bu6mmorexa [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3zgen 2. BaxxHelnue npeacTaBuTe/ i HEOPraHU4eCKuX BelecTs
21 Bosnyx. Kucnopon. [lonsarue 5 bub6nuorexa LIOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
)7 Bonopoa. I[lonsitue o kucinorax 2 ) bu6mmoreka [IOK

' M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [Tonsitue 06 5 1 ] bu6mmoreka [JOK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 12 | 1 bubnuoreka [IOK

' HEOPraHUYECKUX COCTMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazneny 30

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xumudeckux iemeHToB /I. U. MengeneeBa. CTpoeHune aToMOB.
Xumuyeckas ¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Teprnoanuecknii 3aK0H U

31 [lepuoanueckas cucrema 7 bu6mmoreka [IOK
XUMHYECKHUX deMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenpeneeBa. CTpoeHue aToma

- )O(HMquCKaﬂ CBA3b. BuGmiorexa LIOK

' KHCTHTEIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIHHBIC PEAKITHI
Hroro o paseny 15 o oo T3
PeszepBHOe Bpems 3 bubmorexa TIOK
https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Konu4yecTBo yacos DJIEKTPOHHBIE
HaumeHoBaHue pa3/iesioB U TeEM (ungposbie)
Ne i/m Kontpoubnsie | IIpakruyeckue
NPOrpaMMBblI Bcero o0pa3oBaTebHbIC
padoThI padoThI
pecypcsl
Pa3nen 1. BemecTBO 1 XMMU4eCKHeE PeaKINU
11 [ToBTOpeHnue u yrioyOnenue 3HaHUN 5 1 bubnuoreka [IOK
. OCHOBHBIX Pa3/IeyoB Kypca 8 kiiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKUX 4 bubanorexa [JOK
' peakiuii https://m.edsoo.ru/7f41a636
13 DNEKTPOMTHYECKAs TUCCOLUAIIHSL. g 1 1 bubnuoreka [JOK
' XHUMHUYECKUE PEAKIIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHUS
)1 OO1m1ast XxapaKTepUCTHKA XUMUYECKHX 4 1 bu6nuoreka [IOK
' anemeHToB VIIA-rpymrsl. ["agorenst https://m.edsoo.ru/7f41a636
OO11ast XxapaKTepUCTHKA XUMUYECKHX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [TOK
' PYHIHL- 6P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO61mas xapakTeprucTUKa XUMUYECKIX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmmorexa [TOK
’ PYTIIBL- ’ P https://m.edsoo.ru/7f41a636
COEIMHEHHUS
OO61mas xapakTepucTUKa XUMUYECKIX
2.4 aneMeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmorexa HOK
' . py ' POl https://m.edsoo.ru/7f41a636
KPEMHHI U UX COETUHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/iIbl M MX COeIMHEHUS

. bubnuoreka [JOK
3.1 Obmpe CROHCTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubmuorexa [JOK
3.2 Baxkueiiime MeTaisl 1 UX COSTUHEHUS 16 htns://m._edsoo.ru/Tf41a636
Hroro no pazgeny 20
Pazgen 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemectBa 1 MaTepuaibl B )KU3HU YEJIOBEKA 2 bubnnorexa LIOK
' B P https://m.edsoo.ru/7f41a636
4.2 Xumus OvITa 1
Hroro no pazgeny 3
PesepBHOE BpeMms 3 bubnmorera [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KVIACC

Kon
MpPOBePsSIeEMOr0
pe3yJbTarTa

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbl OCHOBHOI'0 001Ler0 00pa3oBaHusA

1

IIo Teme: «HepBOHa‘-IaIII)HIﬂe XUMHUYCCKUEC ITOHATHA

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHUMHYECKHX TIIOHATHHA: aTOM,
MOJIEKYJIa, XHMHUYECKHI 3JIEMEHT, IPOCTOE BELIECTBO, CIO0KHOE
BEILIECTBO, CMeCh (OJHOpOJHAs W HEOJHOPOJHAsA), BaJCHTHOCTD,
OTHOCHUTENIbHAs aTOMHAas MW MOJISKYJIsIpHas Macca, KOJIHYECTBO
BEILIECTBA, MOJIb, MOJISIpHAsE Macca, MaccoBas JOJs XUMHUYECKOIO
dJIEeMEHTa B COEIUMHEHWH, MOJIAPHBIM 00BEM, XUMHUYECKAs pEeaKIvs,
KIacCUpUKALMs  pPEaKIHii:  peakiuu  COSAMHEHUS,  PEaKIHH
pa3NoKeHUs, PEAKIMU 3aMEIICHHsS, peakiuu oOMeHa, 9K30- |
SHAOTEPMUYECKUE peaKIUU, TeroBoi 3¢ (heKT peakiuu, pacTBOp,

MaccoBas JI0JIsI BEIIeCTBa (MPOIEHTHAsI KOHIIEHTPAIIKs) B paCTBOPE

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBLIX XHWMHYCECKHUX MIOHATHH H

MNPUMCHATD OTU ITOHATHA IIPU OIIMCAHHUU BCHICCTB U UX HpeBpaH_ICHI/Iﬁ

1.3

HCIOJIb30BAaTh XUMHYCCKYI0 CHUMBOJIMKY IJI COCTABJICHUS q)OpMy.]'I

BEIIECTB U YPABHECHUN XUMHUUYECKUX PEAKIUN

1.4

PaCKpbIBaTh CMBICJI 3aKOHOB COXpPaHCHUA MacCChbI BCIICCTB,
IIOCTOAHCTBA COCTaBd, d4dTOMHO-MOJICKYJLIPHOI'O YYCHHA, 3aKOHa

ABorazipo

1.5

OIpPCACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHI)IX

COCANHCHUAX

1.6

KJacCUPUIUPOBATh XMMHUYECKHE peakiuu (M0 YHCIy U COCTaBy

YUYaCTBYIOIIMX B PEAKIMH BEIIECTB, 110 TEIUIOBOMY 3(dekTy)

1.7

BBIYUCIIAT OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAaCChI

BCIICCTB

1.8

BBIYUCIIAATD MACCOBYIO HOOJIIO XUMHYCCKOI'O 3JICMCHTA II0 (bopMyne




COCANHCHUA,

1.9

BBIUUCIIATE MAaCCOBYHO JOJIFO BCHIECTBA B PACTBOPE

1.10

NPUMEHATh €CTECTBEHHOHAYYHbIE METO/bl NO3HAHUS — HaOJIo/eHue,
U3MEpeHHe,  MOJEJIMPOBAHME,  HKCIEPUMEHT  (peajbHbBld U

MBICJICHHBIN )

ITo Teme: «Baxwueiimmue NpeACTABUTCIIM HCOPTraHUICCKUX BCIICCTB»

2.1

PaCKpbIBaATb CMBICII OCHOBHBIX XHWMHUYCCKUX MOHSATHUH: OKCH/,

KHCJI0Ta, OCHOBaHUEC, COJIb

2.2

OIPCACIIATL MPHUHAIC)KHOCTh BECUICCTB K Ol'Ipe)IeJ'IéHHOMy KJ1accy

coenHeHui o popmynam

23

KJ'IaCCI/I(I)I/ILII/IpOBaTB HCOPraHN4YCCKUC BCUICCTBA

24

XapakTepu3oBaTh (OMUCHIBATh) OOIME XUMHUYECKHE CBOICTBa
BEIIIECTB PA3JIMYHBIX KJIACCOB, TMOJTBEPIXKIasi OMHCAHHE MPUMEpPaAMU

MOJICKYJISIPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOINX XUMHWYCCKUX peaKI_[I/Iﬁ

2.5

IIPOrHO3UPOBATH CBOMCTBAa BEIIECTB B 3aBUCUMOCTH OT HX
KauCCTBCHHOI'o COCTaBa, BO3MOKXHOCTHU MPOTCKAHHUA XHUMHUYCCKUX

MIPEBPALICHUH B PA3TUYHBIX YCIOBUSIX

2.6

ClieIoBaTh MpaBWJIaM TOJB30BaHUS XUMHUYECKOHW TMOCYyIol U
mabopaTopHBEIM 00OpYJIOBaHUEM, a TAKXKE IMpaBUIaM OOpaIeHHS C
BEILIECTBAMH B COOTBETCTBUU C HHCTPYKIUSMHU IO BBIIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OIBITOB IO MOJYYEHHIO M COOUpPAHUIO
ra3000pa3HBIX BEHIECTB (BOAOPOAAa M KHCIOPOJA), MPHUTOTOBICHHUIO
pacTBOpPOB € OIPEACIEHHOM MAacCOBOM JOJEH PacTBOPEHHOIO
BEIIECTBA, MNIAHUPOBAThH U MMPOBOJUTH XUMUYECKUE IKCIIEPUMEHTHI 10
pacrmo3HaBaHUIO pPAacTBOPOB IIeNoYed U KHUCIOT C TOMOIIBIO

MH/IUKATOPOB (JIakKMYC, (heHOoIPTaNCHH, METUIIOPAHXK U JAPYTHUE)

2.7

IIPOBOJIUTH PACYETHI 10 YPABHEHUIO XUMUYECKOM peaKIuu

IIo Teme: «llepumonuuecknii 3akoH u Ilepmonmueckas cucrema
xumuueckux snemeHToB JI. M. MenneneeBa. CrpoeHue aTOMOB.

Xumunueckas cBI3b. OKUCIUTEILHO-BOCCTAHOBUTCILHBIC pCaKkum»

3.1

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHUYECKMX MOHSTHH: SApO aToma,
JNIEKTPOHHBIA CJOKW aToma, aToMHass OpOWTadb, paguyc aroma,
XUMHYECKasi CBS3b, MOJISIPHAs W HEMOJSpHAs KOBAJIGHTHAs CBS3b,

QJICKTPOOTPUIATCIIBHOCTG, HWOHHAsA CBA3b, HOH, KA4THOH, daHWOH,




CTCIICHDb OKHMCJICHUA

3.2 KJIaCCU(PUIIUPOBATH XUMUYECKUE IIIEMEHTHI
OMKCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy I[lepuogmueckoit
CHUCTEMBbl XMMHYECKUX DJJIEMEHTOB: pa3IMuaTh TOHATUS «TJIaBHAs
33
moarpynmna (Arpymma)» u  «mnobouyHas moxarpymnma (brpymma)y,
«MAJTBIe» M «OOJBIINE TEPUOIBI
packpeiBaTh cMbica Ilepumoanueckoro 3akona .M. Menpgeneesa:
34 JEMOHCTPUPOBATh IOHUMAHHUE NTEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
' XUMHUYECKHUX DJJIEMEHTOB OT UX MnoJiokeHus B llepuoanueckoi
cucremMe
COOTHOCUTh  00O3HAauYeHUs, KOTOpble HMEITCS B  Tabiuie
«Ilepuoguueckas  cucreMa  XxuUMHUeckux  anemeHtoB  J[.W.
3.5 MeHnpneneeBa» € 4YHMCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS ATOMOB
XUMHUYECKUX DJIIEMEHTOB (COCTaB M 3apsa sapa, oOlliee Ywucio
3JIEKTPOHOB U pacHpeieNIeHUe UX MO AIEKTPOHHBIM CIIOSIM)
16 OTpENeNsATh  CTENEeHb  OKUCIEHUS  DJJEMEHTOB B  OWHApHBIX
' COEIMHEHMSIX
37 OTpEeAeNATh BHUA XHMHUYECKOW CBS3M (KOBaJeHTHas M HWOHHas) B
. HEOPTraHUYECKUX COCTMHEHUSIX
9 KJIACC
Kon .
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS OCHOBHOM
NpoBepsieMoOro .
o0pa3oBaTe/IbHOM MPOrpaMMbl OCHOBHOT'0 0011Ier0 00pPa30BaHUA
pe3yJabTara

1

ITo Teme: «BemiecTBo U XUMUYECKas peakuus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHMUYECKHX IOHSTUH: pPacTBOp,
ANEKTPOJIUTBI, HEIJIEKTPOIMUTHI, AIIEKTPOJUTHYECKAs] AMCCOLUALIMS,
peakuuu MOHHOTO OOMEHa, KaTalu3aTop, XMMHYECKOEe paBHOBECHE,
oOpaTumbie u HEoOpaTHUMbIE peakuuu,
OKHCJIUTEIbHOBOCCTAHOBUTEIbHbBIE peakuuu, OKHUCJIUTEb,
BOCCTAHOBUTENb, OKHCIEHHWE U BOCCTAHOBIIEHUE, aAJUIOTPOINMS,
aM(OTEepHOCTh, XHUMHYECKas CBA3b  (KOBaJCHTHAs, HOHHAasi,

MeTaJ’IJ’II/I‘leCKaH), KpUCTAJJINYICCKAA pCIJ_IéTKa, CIIJIaBbl, CKOPOCTb




XHUMHYECKOU peaKknnu

1.2

HWIUTIOCTPUPOBATL B3aMMOCBA3b OCHOBHBIX XHUMHYCCKUX MOHATUN M

MPUMCHATDH OTU MMOHATHSA ITPU OMMUCAHUN BCUICCTB U UX HpeBpaHIeHHi/JI

1.3

COCTABJISITh YPAaBHEHUS JJICKTPOIUTHYECKON JMCCOLMAIMH KHUCIIOT,
mienoued M CcoJied, TMOJIHbIE U COKpall€HHBbIE ypaBHEHUS peakluin

HOHHOI'0 0OMeEHa

1.4

PaCKpbIBaTh CYIIHOCTH OKHCJIIMTCIBbHO-BOCCTAHOBUTCIIBHBIX peaKHI/Iﬁ

MOCPCACTBOM COCTABJICHUS 3JICKTPOHHOI'O OajylaHca 3THX peaKHI/Iﬁ

1.5

MIPOBOAMTD PACUETHI IO YPABHEHUIO XUMUYECKON peakiiuu

Ilo Temam: «Hemeramnsl m ux coeguHeHUs» M «MeTaaiabl U HUX

COCANHCHU A

2.1

XapaKTepPU30BaTh (OMUCHIBAThH) OOIIUE U CrIeNU(PUIECKUE XUMUYECKUE
CBOMCTBA MPOCTBHIX U CIOKHBIX BEIIECTB, MOATBEPXKAas OMHCAHUE
MpUMEpamMu MOJIEKYJISIPHBIX U MOHHBIX YPABHEHHM COOTBETCTBYIOIINX

XUMHUYECKUX PEaKIui

2.2

COCTaBJIATh YpaBHCHHA peaKHHﬁ, IMOATBEPKKAAIOIIUX CYHICCTBOBAHHUE

TeHEeTHYECKOM CBS3U MCXKAY BCUHICCTBAMU PA3JIMYHBIX KJIIACCOB
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IMIPOrHO3UPOBATH CBOIMCTBA BEIIECTB B 3aBUCHUMOCTH OT HX CTPOCHUA,
BO3MOXXHOCTH HPOTEKAHUA XUMHUYCCKHX l'IpCBpaH_IeHI/Iﬁ B Pa3JIMYHBIX

YCIIOBHSIX
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cJIeaoBaTb IpaBHJIaM II0JIb30BaHUA XUMHUYECKOU HOC}’IIOfI u
a00paTOpPHBIM O00OPYJOBAHHEM, a TaK)Ke MpaBWIaM OOpAIICHUS C
BEIIECTBAMH B COOTBETCTBUU C HWHCTPYKIUSMHU IO BBIIIOJIHEHUIO
J'[a60paTOpHBIX XUMHUYCCKUX OIIBITOB IO IMOJYYCHHIO U c061/1paH1/110

ra3000pa3HbIX BEIIECTB (aAMMHAaKa U YTIEKUCIIOTO ra3a)

2.5

NPOBOJIUTh  PEAKIMH, TMOJATBEPXKIAIONINEe KAYeCTBEHHBIH COCTaB
pPa3MYHBIX BEIIECTB: PACIO3HABATH OIBITHBIM IYTEM  XJIOPH/I-,
Opomun, womua, kapOonar, ¢docdar, cuwimkar, cyiabdar,
THJIPOKCUIMOHBI, KATHOHBI aMMOHHS, WOHBI HM3YYEHHBIX METAJLJIOB,

MIPUCYTCTBYIOIIUE B BOJAHBIX PACTBOPAX HEOPraHMYECKUX BEIIECTB

[To Teme: «XuMHs 1 OKpy>Karolas cpeaa»

3.1

pacKpbIBaThb CMBICII OCHOBHBIX Xumudeckux mnonstuit: [IJK

BCIICCTBA; KOPPO3Usd METAJIJIOB

3.2

IIPUMCHATH OCHOBHBIC OIICpaAlluU MBICITUTEIbHOM JACATCIIBHOCTH —




aHallIi3 MW CHHTC3, CpPaBHCHHC, 0606H_[6HI/IG, CUCTEMATHU3al IO,
BBIABJICHUC HNPHUYHUHHO-CJICICTBCHHBIX CBsA3CM — I N3YyUCHUA
CBOICTB B€IIECCTB U XUMHUYCCKHUX peaKHHﬁ; C€CTCCTBCHHOHAYYHEIC
METOABI IIO3HAHHUA — Ha6J'IIOIleHI/Ie, HU3MCPCHHUC, MOJCIMNPOBAHUC,

9KCIIEPUMEHT (peabHbI U MBICJICHHbIN)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaAHUSA

1

HepBOHa‘-IaHLHBIe XUMHNYCCKUEC ITOHATHUA

1.1

[Ipenmer xumuu. Ponb XMMHM B KU3HM Ye€lNOBeKa. XHMHUS B CHCTEME HaykK.
Tena u BemecTtBa. PU3MYECKHE CBOWCTBA BEHIECTB. ATpPEraTHOE COCTOSIHUE

BCIICCTB

1.2

ITonsarue o METO4aX MMO3HAHUA B XUMHH. Yucteie BC€IICCTBA U CMECCH. CnocoObl

pazzaeneHust cMecen

1.3

AToMBI W MOJICKYJIBI. Xumudeckrue d3neMeHThl. CHMBOJBI  XHUMHYECKHX

OJICMCHTOB. HpOCTBIe " CJIOXKHBIC BEIICCTBA. ATOMHO-MOHCKYHHpHOe YUCHUC

1.4

Xumnueckas popmyna. BalneHTHOCT aTOMOB XHMHYECKHUX 3JIEMEHTOB. 3aKOH
IIOCTOSIHCTBA ~ cocTaBa  BemecTB.  OTHOCUTENBHAs  aTOMHas — Macca.
OTtHocuTenbHas MOJIEKyJIsIpHas Macca. MaccoBasi 4011 XMMHUYECKOTO DJIEMEHTA

B COCAMHCHHNHN

1.5

KomnuectBo BemectBa. Mosb. MosspHas macca. B3anMOCBSI3b KOJIMYECTBA,
Macchl W YHCIA CTPYKTYPHBIX €OUHUI] BemiecTBa. Pacué€rel mo dopmynam

XUMHNYCCKUX COGIII/IHCHI/Iﬁ

1.6

dusnyuecknue U XUMHYSCKHE SBICHHSI. XHMHYCSCKAs pcakuuga u eé IMPU3HAKH.
3aKoH COXpaHCHHA MACChl BCIICCTB. XUMHYECKHE YPaBHCHUA. KJ'IaCCI/I(bI/IKaI_[I/IH

XUMHUYECKHUX PeaKIuii (COeTUHEHIS, Pa3JI0KEHHUS, 3aMEIIeHUs, OOMEHA)

1.7

XUMUYECKUHN SKCIIEPUMEHT: 3HAKOMCTBO C XUMHUYECKOM MOCY0M, C TpaBUIIAMHU
pabotrel B JabopaTopun W npuéMamMu oOpalieHus C  J1aboOpaTOPHBIM
o0opysoBaHHEM, H3yYe€HHUE U ONHUCaHWe (PU3NYECKHX CBOWCTB 00pasioB
HEOPTaHWYECKHUX BEIICCTB, HaOMIojJcHWe (u3udeckux (TUIaBJICHHE BOCKa,
TasiHUE JIbJIa, pAaCTUPAaHUE caxapa B CTYIKe, KUIIEHHWE U KOHJICHCAIUS BOJBI) U
XUMHYECKHX  (TOPeHHe CBEYH, NPOKATMBAHUE MEIHOW  IMPOBOJIOKH,
B3aMMOJICMCTBHE Mella C KHUCJIOTOM) sIBIICHUH, HaOMIOJeHHEe M ONHCaHue
MPU3HAKOB TPOTEKAHHWS XWMHUYECKUX peakmuii (pasjoKeHue caxapa,
B3aUMOJICICTBHE CEPHOM KHCIOTBI C XJIOPHAOM Oapus, pasioKeHHE
runpokcuna menu(ll) mpu HarpeBaHuu, B3aMMOJICHCTBHE KeJie3a C PACTBOPOM
commu meau(1l), nyuenue cmoco6oB pazaeneHus cMeceid (C TOMOIIBI0 MarHUTa,

¢uwIbTpOBaHNEe, BbIIAPUBAHHUE, NUCTWUIALUSA, Xpomarorpadus), IpoBeaeHUe




OYUCTKH HOBapeHHOﬁ COJIn, Ha6J'II-OI[eHI/Ie " OIMUCAHUC PC3YJIbTATOB IIPOBCACHUA
OIlbITa, WJUIIOCTPUPYIOLICTO 3aKOH COXpaHCHHA MACChbl, CO3JaHUC MozAeaeH

MOJIEKYJT (ITapOCTEPIKHEBBIX )

Baxkueitmme IpEaACTAaBUTCIIUM HCOPraHMYECKUX BCIICCTB

2.1

Boznyx — cmech ra3zoB. CoctaB Bo3myxa. Kucmopom — 31eMEHT M MPOCTOE
BemecTBo. HaxokaeHune Kuciopoja B mpupoje, (GU3nueckne M XUMHUYSCKUE
cBorictBa (peakumu ropenus). Oxcunpl. [Ipumenenue kucmopoma. CriocoObl
MOJIy4eHHUsI KHUCIOpoJa B J1a0OpaTOPUU U TPOMBIIUICHHOCTH. KpyroBopot

kuciaopozaa B npupoze. O30H — auioTponHast MoaAUpUKaLU KUCIOpoJa

2.2

TenoBoit 3P peKT XMMUUECKON peakiuu, TePMOXUMUYECKUE YPABHEHHUS, SK30-
U SHAOTEPMUYECKUE PEAKLUH. TOIUIMBO: yroJib U METaH. 3arpsA3HEHHUE BO3/1yXa,

yCHJICHHE TTapHUKOBOTO 3(dekra, pa3pylieHne 030HOBOTO CIIOs
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Bonopoa — anemeHt u mpoctoe BerecTBo. HaxoxkaeHue Bomopoaa B MpPUPOJE,
¢du3MYecKue W XHMHUYECKHE CBOWCTBA, MNPUMEHECHHE, CIIOCOOBI IOTyYCHHS.

Kucnore! 1 commn
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Mounsipablii 00BEM ra3oB. Pacu€Tbl 10 XMUMUYECKUM ypaBHEHUSAM

2.5

®usnyeckue CcBoWcTBa BOAbl. Boma kak  pactBOpuTENb.  PacTBOpSIL.
HaceinieHHble U HEHACHILIEHHBIE PacTBOPHI. PacTBOpUMOCTH BEUIECTB B BOJIE.
MaccoBasg nmons Bemectsa B pacTBOpe. XHMMHYECKHE CBOWCTBA BOJBI.
OcHoBaHus. Poib pacTBOpoB B MpUpPOJE W B KM3HU uenoBeka. Kpyroropor
BOABl B Ipupoie. 3arpsi3HEHHWE NpUPOAHBIX BoJA. OXpaHa U OYHUCTKA

MIPUPOJIHBIX BOJ

2.6

Knaccudukanmst Heopranmdeckux coeauHennid. Oxcuapl. Knaccuduxarms
OKCHJIOB: cojeoOpa3yoimue (OCHOBHBIE, KHCIOTHBIE, amQoTepHble) U
HeconeoOpazytomue. Homenknarypa okcuaoB. Du3znyueckne M XUMHUYECKHE

CBOMCTBA OKCHJIOB. HOHy‘leHI/IC OKCHIOB

2.7

OcuoBanust. Knaccudukanuss ocHoBaHMN: IIENOYM U HEPACTBOPHMBIE
ocHoBaHus. HomeHkiatypa ocHoBaHMi. DHU3NYECKNE U XUMUYECKHE CBOMCTBA

ocHoBaHuil. [lonyuenne ocHOBaHUI

2.8

Kucnotel. Knaccuduxkarus kucnor. Homenknatypa kucior. dusnyeckue u
XUMHYECKHE cBoOMcTBA KHUCHOT. Pan axktuBHocth MeTauioB H.H. bekerona.

HOJ'IyLIGHI/Ie KHCJIOT

2.9

Comu. Homenknarypa coneil. @u3ndeckue M XUMUYECKHE CBOMCTBA COJICH.

[Tonyuenue cosen

2.10

I'eneTnueckas CBSI3b MCXKY KiIaCCaMU HECOPTaHNUYCCKUX COCI[I/IHGHI/Iﬁ




2.11

XHMMHWYECKUN  DKCIIEPUMEHT: KA4eCTBEHHOE  OINpEIEICHUE  COJepKaHUs
KHUCJIOpOAa B BO3JyXe, MOJy4YeHHe, cOOMpaHME, paclo3HaBaHHE U M3y4EHUE
CBOWCTB KHCJIOpO/a, HAOMI0/IeHNE B3aUMOCHCTBUS BEIECTB C KUCIOPOJIOM U
yCIJIOBUSI BOSHUKHOBEHUS U MPEKpallleHus: TopeHus (moxapa), 03HaKOMJICHHUE ¢
o0Opa3llaMud OKCHJIOB U OIMCAaHME HUX CBOWCTB, MOJIy4eHHe, coOupaHue,
pacno3HaBaHME€ M H3Y4YEHHE CBOWCTB BOAOpOJAa (TOpEHHUE), B3aUMOJEHCTBUE
BoJlopoJia ¢ okcuaoM Meau(Il) (Bo3MOKHO MCIIOJIB30BaHUE BUAEOMATEPUATIOB),
HaOmofeHne oOpa3lloB BEIIECTB KOJMYECTBOM 1 MOJb, HCCIIEOBaHUE
O0COOEHHOCTEH pacTBOpEHHUs] BELIECTB C Pa3IMYHOW PACTBOPHUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C ONPEAEIEHHON MACCOBOW JOJIEH PACTBOPEHHOIO
BEIIECTBa, B3aMMOJIEWCTBHE BOJbl C MeTa/UlaMM (HAaTpUEM U KaJlbLUEM)
(BO3MOXXHO HCIIOJIb30BaHME BHJEOMATEpHANIOB), OIpPENEIEHUE PacTBOPOB
KHACJIOT ¥ MIeJo4Yell C MOMOIIbI0 HHAUKATOPOB, HCCIEIOBaHHE OOpa3oB
HEOPraHMYeCKUX BELIECTB PA3JIUYHBIX KJIAacCOB, HAOIIOAECHUE W3MEHEHUs
OKpaCKM HHIUKATOPOB B pPACTBOpAax KUCIOT M IIEJIOYEH, U3y4YCHHE
B3aumozeiicteust okcuaa meau(ll) ¢ pacTBopom cepHON KHUCIOTHI, KUCIOT C
METaJIJIaMH, peaKLUi HENTpaIu3aluy, OJIy4YeHEe HEPACTBOPUMBIX OCHOBAaHUH,
BBITCCHEHHME OIHOrO METaula JApPYTMM M3 pacTBopa COJIM, pPEIICHUE
JKCIIEPUMMEHTAIBHBIX 3a1ady N0 TeMe «BakHenimme Kiaacchl HEOPraHMYECKHX

COEIUHEHUN)

[Iepuonnueckuit 3akoH u Ilepuoanueckas cucteMa XMMUYECKUX 3JIEMEHTOB
.. Menneneea. CTpoeHre aTOMOB. XUMHUYECKasi CBSI3b. OKUCIUTEIIBHO-

BOCCTAHOBUTCIIbHBIC PCAKITNHN

3.1

[lepBble TOMBITKM KJIacCHU(PUKALMK XUMHUYECKUX »ieMeHTOB. [lonarue o
rpynmnax CXOJIHBIX AJIEMEHTOB (ILEJIOYHbIE U IIEIOYHO3EMEIbHbIE METalIbl,
raJloreHbl, MHEPTHbIE Ta3bl). DJIEMEHTbI, KOTOpble 00pa3yioT amdoTepHbIE

OKCHUABI U TUAPOKCHUIBL

3.2

[Iepnonnueckuit 3akoH. [lepnoanyeckas cucteMa XUMUYECKUX 1eMeHToB J[. M.
Menpeneesa. KopoTtkoneprnoanas u JUIMHHOTIEpUOIHAS (bopmbl
[lepnonnueckoir cucreMbl XxuMuueckux avieMeHToB JI.MI. Menneneesa.
Ilepuogsl u rpymnmnel. PU3NYECKUI CMBICI IOPSAAKOBOIO HOMEpPA, HOMEPOB

nepuoaa v rpynrbl 3JICMCHTA

3.3

Crpoenne atromoB. CoctaB aToOMHbIX sifep. M3otomnel. Dnexrponsl. CtpoeHue

OJICKTPOHHBIX 000JI0YEK aTOMOB TMEPBBIX 20 XHMMHYECKHX DJIEMEHTOB




[Tepuonuueckoit cucremol JI.M. MenaeneeBa. XapakTepucTUKa XUMHUYECKOTO

3JIEMEHTA MO ero nonoxeHuto B [lepuogunueckoii cucrteme [[.M. Menaeneena

3.4

3aKOHOMEPHOCTH M3MEHEHHUsl paguyca aTOMOB XHMHUYECKUX 3JIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKMX CBOMCTB IO TIpyIlIlaM M NEPHOJaM.
3nauenue [leproauueckoro 3akoHa u Ileproauueckoil cUCTEMBl XMMHUYECKHX
3JIEMEHTOB ISl pa3BUTHA Hayku W npaktuku. J[.M. MenneneeB — y4€HbIl U

TpaxJIaHUH

3.5

Xumudeckas cBsa3b. KoBaneHTHas (HOJ’IHpHa}I n HGHOJBIpHaH) CBA3b.

DIEeKTPOOTPULIATETLHOCTh XUMHYECKUX 2JIeMEHTOB. MoHHAas CBA3B

3.6

Crenenp okucieHus. OKUCIUTEIbHOBOCCTAHOBUTEIIbHBIE peakuuu. [Iponecchl

OKHCJICHHS U BOCCTaHOBICHHUSA. OKUCIUTEIN U BOCCTAHOBUTEIHN

3.7

XUMUYECKUH OKCIICPUMCHT. H3YUYCHUC 06pa3u013 BCIICCTB MCTAIJIOB U
HEMCTAJJIOB, B3aUMOICHCTBHE THAPOKCHAa HHUHKA C pacTBOpPaMH KHCIIOT H
menoqeﬁ, MMPOBEACHUEC OIBITOB, UIIJIKOCTPUPYIOMIUX HNPUMEPBI OKUCIUTCIIBHO-

BOCCTAHOBUTEINIbHBIX PEAKLUil (TOpEHUE, pEaKLIMU Pa3IoKEHUs, COCTUHEHMS)

9 KUIACC

Kon

IIpoBepsieMblii 3JIeMEHT COACPKAHUS

BeniecTtBo 1 xumMmnueckas peaKnus. HOBTOpeHI/Ie

1.1

[Tepuonnueckuii 3akoH. Ilepuoanyeckas cucrema XuMuueckux aneMmeHTos [1.1.
MenneneeBa. CTpoeHue aTtoMoB. 3aKOHOMEPHOCTM B HW3MEHEHUU CBOMCTB
XUMHUYECKHUX DJIEMEHTOB TEPBBIX TPEX IMEPHUOJIOB, Kalusl, KaJIblUi U HX
COCAMHEHUI B COOTBETCTBUM C IOJIO)KEHHEM 3JeMEHTOB B Ilepuoanueckoit

CUCTEME U CTPOCHUEM HUX aTOMOB

1.2

CtpoeHne BemiecTBa: BHUIbl XMMHYECKOW CBSI3U. THIBI KPUCTAITMYECKUX
pEelETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIA KPUCTAIUNIMYECKON PEIIETKH
U BHUJla xumuueckoi cBs3u. Kitaccuukanys 1 HOMEHKIATypa HEOPraHUYeCKUX
BelIeCTB (MEXAyHApOAHAsl U TpUBHAIbHAs). XUMUYECKHE CBOWCTBA BEIIECTB,
OTHOCSIINXCSA K pa3JII/I‘-IHI)IM KJlacCaM HCOpI‘aHI/I‘-IeCKI/IX COCHHHGHHﬁ,

ICHCTUYCCKAas CBA3b HCOPIraHNMYCCKUX BEIIECCTB

1.3

Knaccudukaius XUMAYECKHX PEaKIUi MO pa3IMYHBIM MPH3HAKaM (110 YUCITY U
COCTaBy YYaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIIOBOMY 3(¢deKTy, 1o

N3MCHEHHIO CTEIIEHEH OKHCICHHS XUMHUUYECKHX 9JICMCHTOB, IIO0 O6paTI/IMOCTI/I,




10 y4acCTUro KaTaJ'II/I3aTOpa) . 9K30- u OHIAOTCPMHUUCCKUC pCaKiuu,

TEPMOXMMHUYECKHE YpaBHEHU. [[OHATHE O CKOPOCTU XMMHUUECKON PEAKIIUU

1.4

[Tonstne 00 O0OpaTHMBIX M HEOOpATHMMBIX XUMHUYECKUX peakiusx. [loHsrue o
TOMOTE€HHBIX U T€TEPOreHHBbIX peakiusaX. [[oHaTHe 0 XMMUYECKOM PaBHOBECHM.
@akTopsl, BIHAKOLIUE HAa CKOPOCTh XHMHMUYECKOM pEAKLUUU U IIOJIOKECHUE

XUMHYECKOT'O paBHOBECHUA

1.5

OKHCAUTENHbHO-BOCCTAHOBUTEbHBIE  PEAKIUH, AIIEKTPOHHBIN OanaHc
OKHCJIUTEIIbHO-BOCCTAHOBUTEIbHON  peakiuu.  CocTaBieHue  ypaBHEHUH
OKHCJIUTEIIPHO-BOCCTAHOBUTEIBHBIX PEAKIIM C HCIOJIB30BAHUEM METOJa

SJICKTPOHHOT'O OanaHca

1.6

Teopust ANEKTPOIUTUUECKON TUCCOLMALMU. DJIEKTPOIUTHI U HEIICKTPOIUTHL.
KaTtnonsl, annonsl. MexaHu3M AUCCONMALMM BEUIECTB C PA3TUYHBIMU BUAAMU
xuMHuueckoit cBs3u. Crenenpb auccoranuu. CuiabHbIe U c1a0ble AIEKTPOJIUTHL.
Peakunu noHHOrOo OOMEHa. YCIIOBUSI NPOTEKAHUSI PEAKIM HMOHHOTO OOMEHa,
MOJHBIE W COKpAIIEHHbIE MOHHBIE ypaBHEHHs peakiui. CBOHCTBa KHCIOT,
OCHOBAaHUN W cCOJNe B CBeTe MPEACTABICHUH 00 JIEKTPOTUTHUECKON

nuccounanuu. KauectBeHHbIe peakuny Ha HOHBI. [[oHATHE O THAPOIU3E COoJIeit

1.7

XuMuuecKu OKCIICPUMCHT: O3HAKOMIJICHUEC C MOJCIISAMU KPUCTATNIUYCCKHUX
PEIETOK HEOPraHMYECKUX BEIIECTB — METAJUIOB M HEMeTauloB (rpadura u
anmMasa), CIOKHBIX BEIHIECTB (XJIOpHIA HATPHsA); UCCICIOBAHHE 3aBUCHMOCTH
CKOPOCTH XUMHUECKOW pPEaKIMd OT BO3JCUCTBHS pa3IMYHBIX (DAKTOPOB;
UCCIICIOBAaHUE  AJIEKTPOIPOBOJHOCTH  PAacTBOPOB  BEUIECTB,  Ipoliecca
IMCCOIMAIIIN  KUCIIOT, TIeJIo4Yed W colieil (BO3MOYKHO HCIOJh30BAHUE
BUJICOMATEPHAJIOB); TPOBEJEHHE OINbBITOB, WUIIOCTPUPYIOUMX MPU3HAKU
MIPOTEKaHUsl peakluii HOHHOro oOMeHa (0OpazoBaHuE OcajiKa, BbIIEJICHHE Ta3a,
0o0pa3oBaHKE BOJIbI); OMBITOB, HMJUIFOCTPUPYIOUIMX TPUMEPBI OKHCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEaKIHil (TOpeHHe, peaKIuu Pa3jIoKEHUs, COCTUHEHUS);
pacro3HaBaHHE HEOPTAaHUYECKHUX BEIISCTB C MOMOIIBI0 KAaYeCTBEHHBIX PEaKIIHid

Ha MOHBI; pCIICHUC SKCIICPUMCHTAJIBHBIX 3a/1a4

Hewmeramie 1 ux COCIUHCHUA

2.1

OOmass xapakTepuctuka ranoreHoB. (OCOOCHHOCTH CTPOSHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CtpoeHue u pu3nyecKue CBOMCTBA MPOCTHIX
BEIIECTB — TrajoreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpe XJopa
(B3auMoielicTBUE C MeTaJlylaMH, HeMeTajlllaMH, IejodamMu). XJIOpOBOJIOPOI.

Consinas KHUCJI0Ta, XUMHWYCCKHUC CBOﬁCTBa, IIOJIYUYCHHUEC, IPUMCHCHHUC. I[eﬁCTBHe




XJiopa U XJIOpoBOAOPOJa Ha OpPpraHHU3M 4YCJIOBCKaA. Baxneiiume XJIoOpuabl U UX

HAaXO0X/JICHUE B MPUPO/IE

2.2

OObmas xapakrtepuctuka 31eMeHToB VIA-rpynmbel. OcoOeHHOCTH CTpPOEHHUSA
aTOMOB, XapaKTepHbIe cTeneHu okucieHus. CTpoeHne u pu3nyecKkue CBONCTBA
NPOCTBIX BEIIECTB — KHUCIOPOAAa U Cepbl. AJUIOTPONHbIE MOAU(DUKAIIUH
KHCJIOpPOJIa U Cephl. XMUMHUYECKHE CBOMCTBAa cepbl. CepoBOIOPOJ, CTpOEHHUE,
¢usnueckue W XUMHUYecKHe CBOMCTBA. OKCHUIBI Cepbl Kak IpeICTaBUTEIH
KHCJIOTHBIX OKCHIOB. CCpHaH KHCJIOTAQ, (1)I/ISI/I‘IGCKI/I€ M XAMHYECKHE CBOMCTBA
(obmue kak mpeacTaBUTENs Kjiacca KUCIOT U crnenuduueckue). XUMUYECKUe
peakiyu, JeKalue B OCHOBE MPOMBIIUICHHOTO Croco0a IMOSydyeHHsl CepHOU
KuCHoThl. [Ipumenenune. Coiin CEpHOM KHUCIOTHI, Kau€CTBEHHAsl peakius Ha
cynbdar-uoH. HaxoxaeHue cepel U €€ coelMHEHUH B Mpupoje. XUMHUYECKOe
3arpsi3HEHUE OKpPYXKAloUlel cpellbl COEIMHEHUSIMU Cepbl (KUCIIOTHBIE JI0K[IU,

3arpsA3HEHUC BO3AyXa U BOI[OéMOB), CII0COOBI €ro NpeaoTBpaAIlICHHUA
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OOmast xapakrtepucTuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKHUCIEHUS. A30T, paclpoCTpaHEHHE B IPUPOJIE,
dbuznyeckue U XUMHUECKHue cBoiicTBa. KpyroBopor a3ora B nmpupoje. AMMHUax,
ero (u3MYecKue M XMMHUYECKHE CBOWMCTBA, MOIydyeHHEe M mpumeHenue. Comu
aMMOHHUA, HX (QU3NYECKUEe U XHUMHUYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THas KHMCIOTa, €€ MOIy4YeHHE,
dbu3nYecKue W XMMHYECKHE CBOWCTBa (OOIIME Kak MpEeACTaBUTENs Kiacca
KUCTOT U crnenuduueckue). Vcnonap3oBaHHe HUTPATOB W COJEH aMMOHUS B
KayecTBE MMHEPAIbHBIX yJI0OpeHHl. XUMUUECKOE 3arpsA3HEHHE OKpYyKarollen
Cpelbl COETUHEHHUSIMH a30Ta (KUCIOTHBIC J0XKIU, 3aTPS3HEHNE BO3/1yXa, MOYBBI

1 BOJIOEMOB)
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®ocdop, amnorponHble Moaudukanun pochopa, GU3NUECKUE U XUMHUYECKHE
ceoiictBa. Okcua ¢ochopa(V) u dochopnas kwucimora, ¢Gu3HUECKUe U
XMMUYECKHE CBOWCTBa, mosryueHue. Vcmosnp3oBaHue ¢ochaToB B KadecTBe

MUHEPAJIBHBIX Y100pEHU

2.5

Obmias xapakrtepuctuka sneMeHToB [VA-rpynmbel. OcoOe€HHOCTH CTpPOEHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKUCIEHUS. YIVIEpOJ, aJUIOTPOIIHBIE
MoAuUKAIIMK, PacIpoCTpaHEHHWEe B TpHUpoAe, (PU3NUECKHe U XHUMHUYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B npupoae. OKcuasl yriepona,
X (pu3nvecKre W XMMHYECKHE CBOMCTBA, NEHCTBUE HA YKUBBIC OPTraHU3MBI,
MOJy4YeHHE U NMPUMEHEHHE. DKOJIOTnYecKre npoOaeMbl, CBA3aHHbIE C OKCUAOM

yrnepona(lV); rumotesa rnoGajabHOrO MOTEIJICHHS KIUMAaTa; NapHUKOBBIN




sbdekr. YrompHas KUCIOTa U €€ COJM, UX (PU3NYECKHE M XUMHYECKHE
CBOWCTBa, MOJy4YeHUE W NpuMeHeHHe. KauecTBeHHas peakiust Ha KapOoHaT-
noHbl. Vcnosnp3oBanue kapOOHATOB B OBITY, MEIUIIUHE, MPOMBIIUIEHHOCTH U

CEJILCKOM XO35ICTBE

2.6

[lepBoHaYaIbHBIE MOHSATUS 00 OPTAaHUYECKUX BEIIECTBAX KAK O COCIUHEHUSX
yraepoaa (MeTaH, STaH, STWIEH, AaleTUJIeH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kucnora). x coctaB u xumudeckoe ctpoeHue. [lonstue o Ouonormuecku
BXHBIX BEIECTBAX: JKHpaxX, OelKax, yrieBojaXx — M WX POJH B IKU3HH
yenoBeka. MaTepuaabHOE€ €IUHCTBO OPraHMYecKUX ¢ HEOPraHuYecKUX

COEIUHEHUN

2.7

Kpemuuii, ero ¢usnyeckue # XUMHUYECKHE CBOWCTBA, TIOIYYEHUE U
npumeHeHue. CoeauHeHust KpeMHHMs B npupoze. OOuiue mnpencraBieHus o0
okcune kpeMHusI(IV) n kpemuueBoii kucnore. CUIMKAThL, UX MCIIOIb30BAHKUE B
OBITY, MEUIIMHE, MPOMBIIUIEHHOCTH. BaxkHeilme cTpouTenbHble MaTepUabl:
KepaMuKa, CTEKJIO, IIEMEHT, OeToH, »xene300eToH. [IpoGnembl Oe3omacHOro

HCIOJIb30BAHHA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCGI[HGBHOﬁ KHU3HU

2.8

XUMUYECKUI SKCIIEPUMEHT: U3y4YeHHE OO0pa3ll0B HEOPraHWYECKUX BELIECTB,
CBOMCTB COJISHOM KHUCIIOTBI; IPOBEJCHHE KAaueCTBEHHBIX PEaKIMi Ha XJIOPHJI-
WOHBI M HAOJIOJCHWE NPU3HAKOB HUX TMPOTEKAHMS, OMBITHL, OTPa)KAIOIINEe
buznyecKkrue U XMMHYECKHUE CBOMCTBA TaJIOTEHOB U UX COEIMHEHUI (BO3MOXKHO
UCITIOJIb30BaHUE BHJICOMATEPUANIOB); O3HAKOMJICHHE C o00Opa3lamu XJIOpPHI0B
(ramoreHuI0B); O3HAKOMJIGHHE C oOpa3laMu cepbl U €€ COCIMHCHHSIMU
(BO3MOXXHO  MCIIOJIb30BaHME BHIEOMATEpPHAJIOB); HaAOIIOAEHUE Tpoliecca
oOyTrIIMBaHUs caxapa MoJ JACWCTBHEM KOHIEHTPHUPOBAHHOW CEPHON KHCIIOTHI;
M3y4YeHHE XUMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KUCJIOTHI, IPOBEICHHE
KayeCTBEHHOW peakuuu Ha cynbdar-uoH u HaOIroAeHUEe TMpHu3HaKa eé
MIPOTEKAHUs; O3HAKOMJIEHHE ¢ (PM3UYECKUMHU CBOMCTBAMHU a30Ta, hochopa u ux
COCMHEHUI (BO3MOXHO HCIIOJIb30BaHUE BHIEOMATepHalioB), oOOpazLaMu
a30THBIX U (OCPOPHBIX yAOOPEHUIl; MOTydeHne, coOnpanue, pacro3HaBaHue 1
M3y4YeHHE CBOMCTB aMMHaKa; MpPOBEIACHHE KAaueCTBEHHBIX pEaKIMii Ha HOH
aMMOHMST W (Qocdar-uOH H U3ydeHHE TPU3HAKOB UX NPOTEKAHUS,
B3aMMOJICIICTBIE KOHIIEHTPUPOBAHHOM a30THOI KUCIOTHI C MEJIbIO (BO3MOXHO
HCIIOJIb30BAaHUE BUJEOMATEPHUANIOB); WM3yUEHUE MOJENEeH KpHUCTaNINYECKUX
pemérok anMmasa, rpadura, QyuiepeHa; O03HAKOMJIEHHE C IPOLIECCOM
azcopOIMu PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM YIJIEM U YCTPOMCTBOM

IPOTHBOIa3a; IMOJy4YEeHUE, COOMpaHME, PACHO3HABAHUE U H3YYEHUE CBOWCTB




YIJIEKUCIOT0 Tra3a; MpOBEIeHUE KayeCTBEHHBIX peakluid Ha KapOoHAT- H
CWIMKAT-UOHBl W H3Y4YEHUE IMPU3HAKOB HUX MPOTEKAHMS; O3HAKOMJICHUE C
MPOAYKIMEeH CHIMKATHOM MPOMBIIUIEHHOCTH; pPEUIeHHE 3KCHEePUMEHTAIbHbIX

3aJ1a4 1o TeMe «BakHelIe HeMETaIUIbl M UX COSANHCHUS

MeTamisl 1 uX COCIUHCHUA

3.1

O6H_Ia$I XapaKTepI/ICTI/IKa XUMHUYCCKUX DJICMCHTOB — MCTAJIJIOB HA OCHOBAHUHU UX
nonoxkeHuss B Ilepumoanueckoi cucreme xumuyeckux snemeHtoB .M.
MenpneneeBa u ctpoeHus aroMoB. CTpoeHre MeTaJIOB. MeTallmnyeckas CBsi3b U
METaJUTMYecKasi KpUCTaJUTMUecKass pemérka. IJIEKTPOXUMHUYECKHH i

HaHpH)KCHI/Iﬁ MCTaJ1JI0B

3.2

duznyeckrue ¥ XUMUYECKHE CBOMCTBAa MeTaioB. O01ue crocoObl momydeHus
MeTasuioB. [loHsATHE O KOPPO3HH METAIIIOB, OCHOBHBIE CITOCOOBI 3aIUTHI UX OT
koppo3uu. CrutaBsl (CTalb, 4YyTyH, JIOPATIOMUHUI, OpOH3a) U UX IPUMEHEHHE B

OBITY ¥ IPOMBIIITIEHHOCTH

3.3

[llenounsle MeTayuibl: nosoxeHue B l[lepuoauueckoil cucTeMe XMMHUYECKUX
anemeHToB .M. MeHeneeBa; CTpOeHHE UX aTOMOB; HAaX0XJEHHE B IPUPOJE.
dusnyecKkre U XMMUYECKHE CBOICTBA (Ha mpuMepe HaTpus U kanus). OKkcuasl U
THJIPOKCUIBI HaTpusi W Kanus. [IpuMeHeHue MIeNOYHbIX METalioB U UX

COeIUHEHUN

3.4

[[lenoyHO3€MENBHBIE  METAUIBl MarHud W KaJIbLUH: IIOJIOKEHUE B
[lepnonnueckoi cucreme XxuMuueckux anemeHToB .M. Menneneesa; ctpoeHue
X aTOMOB; HaxokJIeHue B mpupone. Pusznyeckue M XMMHUYECKHE CBOWCTBA
MarHusi ¥ Kainblusd. Baxueilmme coeAMHEHUs KaibIUs (OKCUI, THAPOKCHII,

comu). KEcTKOCTh BOJBI M CLIOCOOBI €€ yCTpaHeHUs

3.5

AnroMuHui: TonokeHue B Ileproauueckoil cUCTeMe XUMHYECKHX DIIEMEHTOB
JI.1. MenneneeBa;, cTpoeHHE aToMa; HaxOXACHUE B mpupone. Pusznyeckue u
XUMHYECKHE CBOMCTBA allTFOMUHUSA. AM(DOTEpHBIC CBONCTBA OKCHJIA U THAPOKCHIA

AJTFOMHWHUA

3.6

Keneso: nonoxenue B [lepuognueckoit cucreme XuMudeckux 3neMentoB 1. 1.
MeHpneneeBa; CTpoeHHWE aTOMa; HaxoOXKJIeHHWe B mnpupoae. Puznueckue Hu
XUMHYECKHUE CBOMCTBa jxene3a. Okcuibl, TUApoKkcuiasl u conu xeneza(ll) u

xene3a(lll), ux coctas, CBOMCTBA U MOJTyYEHUE

3.7

XUMUIeCKUH OKCIICPUMCHT: O3HAKOMIICHHE C 06pazuaM1/I METAJJIOB M CIIJIaBOB,
Hux (1)I/I3I/I‘IGCKI/IMI/I CBOﬁCTBaMH; HU3YUCHUC PE3YyJIbTAaTOB KOPPO3UU METAIIIOB

(BO3MOXHO HCIOJIb30BAHUE BHJICOMATEPHAIIOB), 0COOCHHOCTEH




B3aUMOJICHCTBUSL  OKCHJIAa KajJbllUsd H HATpusd C BOAOW (BO3MOXKHO
MCIIOJIb30BAaHUE BUJIEOMATEPHAIIOB); HCCIIEIOBAHUE CBOMCTB KECTKOW BOJBI;
mpoiecca TOPEHHsS JKeile3a B KHCJIOpoje (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMATEPHAIIOB); MPU3HAKOB MPOTEKAHMS KAUYECTBEHHBIX PEAKIUN Ha HOHBI
(MarHus, kanpuud, amomuHus, nuHka, sxenesa(ll) m xeneza(Ill), meau(Il);
HaOII0/IEHUE U OMKCAaHUE MPOIECCOB OKPAIIMBAHUS IJIAMEHU MOHAMU HATpPUS,
K ¥ Kajdblus  (BO3MOXHO  MCIIOJIb30BAaHUE  BUJEOMATEPHAIIOB);
uccaeaoBaHue aM(OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHHS W THAPOKCHIIA
LIMHKA; PEeIIeHHE YKCIIEPUMEHTAIBHBIX 3a/a4 10 TeMe «BaxkHeilme MmeTaisl 1

HUX COCIUHCHUS)

XuUMUA U OKpYy’Karoas cpeaa

4.1

Hosele MaTepuansl u TeXHOJIOTHH. BemiectBa u Marepuaisl B IIOBCEIHEBHOU
JKA3HU 4eJIoBeKa. XUMHUs U 310pOBbE. be30macHOe UCIOIb30BAHUE BELIECTB U
XUMHUYECKUX peakiuil B ObITy. IlepBas momoms Mpu XUMHUYECKUX OXOTrax U

OTPABJICHUAX

4.2

OCHOBBI ~ JKOJIOTMYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpy:xaromerd cpeapl [IJIK. Poiab XuMum B pelIeHUN 3KOJOTUYECKUX MPOOIIEM.
[TpupoaHble HCTOYHMKM YTJIEBOAOPONOB (yroib, HPUPOAHBIN Tra3, HE(Tb),

MPOJIYKTHI UX MEepepabOTKH, UX POJIb B OBITY U MIPOMBIIIIEHHOCTH
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XUMUYECKUH IKCIIEPUMEHT: M3Y4YeHHE 00paslloB MaTEepHUAIOB (CTEKJIO, CIIaBbI

MCTAJJIOB, ITOJIMMCPHBIC MaTepI/IaJ'IBI)




MPOBEPSIEMBIE HA OI'D 11O XUMUWU TPEBOBAHUS K
PE3YJBTATAM OCBOEHHUSI OCHOBHOUM OBPA3OBATEJBHOMN
ITPOI'PAMMBI OCHOBHOI'O OBIIEI'O OFPA30OBAHUS

Kon
NpoBepsieMOro
TpeOOBaHMSI

IIpoBepsiemble TpeOOBaAHMS K MPEAMETHBIM pe3yJibTaTaM
0230BOr0 YPOBHSI 0CBOCHHS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl OCHOBHOT0 0011ero oopasoBanusi Ha ocHoBe PI'OC

1

[IpencraBnenue:

1.1

O IMO3HAaBAa€MOCTU SIBJICHUM MpPHUPOABI, MOHUMaHHE OOBEKTHBHOMN
3HaYMMOCTH OCHOB XMMHMUYECKOW HAyKHM KakK 00JacTh COBPEMEHHOTO
€CTECTBO3HAHUS, KOMIIOHEHTa OOILIed KyJIbTYphl M MpPaKTHUYECKON
NeSITeIbHOCTH YeJNOBEKa B YCJIOBUSAX COBPEMEHHOIO OOILECTBa;

IIOHUMAaHHUEC MECTa XUMHUH CPECAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

0 HAay4YHBIX MCTOAAaxX IMO3HAHWA, B TOM YHUCJIC SKCIICPUMCHTAJIIBHBIX U
TCOPECTUUCCKHUX METOAaxX HCCICAOBAHUA BCIICCTB W HU3YUYCHUA
XUMHNYCCKHUX peaKuHﬁ; YMCHUC HUCIIOJIB30BaTh MOACIN JJIA

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

0 cdepax npodeccunoHaIbHON NeSTEIbHOCTH, CBSI3aHHBIX C XUMUEH U
COBPEMEHHBIMM TEXHOJIOTMSMH, OCHOBAaHHBIMH Ha JOCTHIKEHMSX
XMMHUYECKOM HAayKH, YTO IO3BOJIUT OOYYaIOLIUMMCSl paccMaTpuBaTh
XMMHIO Kak cepy cBoelt Oyayieit npodeccuoHanbHOM NesITeIbHOCTH
U ClleNlaTh OCO3HAHHBIA BHIOOp XMMHUHM Kak MPOQHIBLHOTO MpeaMera

IIpU [Iepexo/ie Ha YPOBEHb CPeIHEro 001Iero oopa3oBaHus

Bnagenue CHUCTEMOM XWMHWYECKHUX 3HAHUH U YMCHHUC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3H21HPII>1, KOTOpas BKIIIOYACT:

2.1

BAOXHEHIINE XUMHUYECKHE TOHATHSA: XUMHUYECKUH OJIIEMEHT, aToM,
MOJIEKYJIa, BEUIECTBO, MPOCTOE U CJIOXKHOE BEIIECTBO, OAHOPOAHAS U
HEOJHOPOJHAsi CMECh, OTHOCUTEJIbHBIE aTOMHasi W MOJIEKYJIpHas
MacChl, KOJHMYECTBO BEIECTBA, MOJb, MOJIIpHAS Macca, MOJSPHBIN
00BEM, OKCHJ, KHCIOTa, OCHOBaHHE, CONb (CPEemHss), XUMHUYECKas
peakuys, peakiMH COCIUHEHUS, PEaKUWU Ppa3JIOKEeHUS, PEaKINH
3aMelICHUs, peakiui OOMeHa, TeIuIoBOW A(QEeKT peakiuu, dK30- U
SHIOTEPMHUYECKHE PEAKIMH, PAaCTBOpP, MacCcOBas JOJSI XUMHYECKOIO
3JIeMEHTa B CO€MHEHUH, MacCoBast J10JIsl U MPOLEHTHAS! KOHIIEHTPALIUs

BCHICCTBA B paCTBOPC, AAPO aTOMA, BHGKTpOHHBIﬁ clion aTOMa, aTOMHas




opOuTanb, paguyc aTroma, BaJEHTHOCTb, CTENEHb OKUCIIEHHUS,
XMMHUYECKasi CBSA3b, SJICKTPOOTPULIATEIBHOCT, MOJISIPHAS U HETIOJISIpHAsT
KOBQJICHTHasl ~ CBA3b, MOHHAs  CBA3b, METAUIMYECKas  CBS3b,
KpUCTAJUIMYECKass pemeérka (aroMHas, WOHHAsA, MeTaJulndecKas,
MOJICKYJISIpHAsl), MOH, KAaTHOH, aHWOH, DJICKTPOJIHUT W HEDJICKTPOJIHUT,
NIEKTPOJIUTHYECKAs]  TUCCOLMAINSA, PpEAKIMH HMOHHOIO OOMEHa,
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHBIE  PEAKIUH,  OKHUCIUTENb |
BOCCTAHOBMTENIb, OKHCIEHHE U  BOCCTAHOBJIECHUE, AIIEKTPOJIM3,
XMMHYECKOE paBHOBECHE, OOpaTHMMble U HEOOpaTHUMbIe peaKluy,
CKOpPOCTh XMUMH4YECKOW peakumu, Kataimsarop, IIJIK, xoppo3sus

MCETaJJI0B, CIlJIaBbI

2.2

OCHOBOIOJIArarlMe 3aKOHbl XMMHH: 3aKOH COXPaHEHHUS Macchl,
nepuonnueckuil 3akoH J[.M. MennaeneeBa, 3aKkOH IOCTOSTHCTBA

COoCTaBa, 3aKOH ABOF&,Z[pO

23

TCOpHUU XHUMUU: ATOMHO-MOJICKYJISIpHAA TCOpu:, TCOpHUA

SHGKTpOHHTH‘ICCKOfI JUCcCoranmmn

Brnagenue ocHOBaMM XMMHUYECKON IPaMOTHOCTH, BKITFOYAIOILIEH

3.1

YMEHHE TIPAaBWJIBHO HCIIOJIb30BaTh HM3YyYCHHBIC BENIECTBA U
MaTepuanbl (B TOM 4YHCIe MUHEpalbHBIE YAOOpEHUs, METalUlbl U
CIUTaBbl, TPOAYKTHl  MEPepadOTKH  TPUPOJHBIX  HUCTOYHUKOB
YIII€BOOPOAOB (YTIJIsA, IPUPOTHOTO Ta3a, HEPTH) B OBITY, CEITHCKOM
XO3SICTBE, HA TIPOM3BOICTBE M TIOHUMAaHUE 3HAYCHUS KHUPOB, OCIKOB,
yIJIEBOAOB Uil OpraHu3Ma 4YelOoBEeKa, yYMEHHE NPOTHO3MPOBATH
BJIMSTHUE BEIIECTB U XMMHUUYECKUX MPOIIECCOB HA OPTaHU3M UYEIOBEKa U

OKpY KaroIIyI0 IPUPOJHYIO CpPEy

3.2

YMCHHUEC HUHTCTPUPOBATH XUMUUCCKHUE 3HAHUA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEAMETOB

3.3

HaJIMYME OIbITa pabOThl C Pa3IMYHBIMM UCTOYHHMKAMHU HH(OpMaIu
0 XUMUU (HayyHass U HAy4HO-TIOIYJIApHAs JMUTepaTypa, CIOBapH,

CIPaBOYHUKH, HHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHBHO OLICHUBATb I/IH(I)OpMaI_II/IIO O BC€IICCTBAX, HX
IpeBpalICHUAX n MPAKTHUYCCKOM MPUMCHCHUUA u YMCHUEC

HCIIOJIB30BaTh €€ s PCUICHHUA y‘{66HO—HO3HaBaTeJ'ILHBIX 3aJa4

Bnagenne ocHoBaMH MOHSITHHHOIO afrapara U CHMBOJHUYCCKOTO

A3bIKa XUMHHU OJIsI COCTABJICHUSA q)OpMyJI HCOPTaHUYCCKUX BCHICCTB,




ypaBHCHI/Iﬁ XUMHUYCCKHUX peaKHHﬁ; OCHOBaMHu XHUMHYECKOH

HoMmeHknarypsl (IUPAC u TpuBuanbHoOi)

YMeHue oOBACHATH CBS3b IMOJIOKEHUs 31eMeHTa B [lepuoanueckoit
CUCTEME C YHCIOBBIMH XapaKTCPUCTUKAMHU CTPOCHHUSA AaTOMOB
XMMHAYECKHX DJEMEHTOB (COCTaB M 3apsii sapa, olmiee dYHcio
UIEKTPOHOB), PACIPENEIEHUEM HIIEKTPOHOB II0 JHEPreTHYECKHM

YPOBHAM aTOMOB IIEPBLIX TpéX Mepruoa0B, Kajlnuid U KaJlblIHUA

[IpencraBnene 0  NEPUOAMYECKOM  3aBUCUMOCTM  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (pauyC aroma, 3JEKTPOOTPULATENILHOCTD),
OPOCTBIX M CIIOKHBIX BEIIECTB OT TIOJOXKEHUS JIIEMEHTOB B
[lepuognueckoit cucreMe (B MalbIX NEpPUOAAX M TJABHBIX

HOJrpyNIax) v 3JeKTPOHHOTO CTPOEHUS aTOMa

YMmenue knaccuuiupoBaTh:

7.1

XUMHNYCCKHE 3JICMCHTBI

7.2

HCOPraHNYCCKUC BCUICCTBA

7.3

XUMHUYCCKUC pCaAKIINU

YMeHue onpenessirTh:

8.1

BAJICHTHOCTb M CTCIICHb OKHCJIICHUA XHUMHWYCCKUX 3JICMCHTOB, 3aps/

HOHa

8.2

BU XAMHAYECKOH CBS3M W THII KpHCTaHHquCKOﬁ CTPYKTYpbI B

COCOAUMHCHUAX

8.3

XapakTep Cpe/bl B BOJHBIX pACTBOPaX BEIIECTB (KUCIOT, OCHOBAHMI)

8.4

OKHCIIHNTCIIb 1 BOCCTAHOBUTCIIb

YMeHnue xapakTepu3oBaTh (PU3MUECKUE U XUMUYECKUE CBOMCTBA:

9.1

MPOCTBIX BELIECTB (KUCIOPOJ, O30H, BOAOPOA, TrpaduT, anmas,
KpeMHUi, a30T, ¢ocdop, cepa, XJIop, HATPHUM, Kajuii, MarHui,

KaJIbLIUM, aTFOMUHHM, KEJIE30)

9.2

CJIOXKHBIX BEIECTB, B TOM YHCIIE WX BOJHBIX PacTBOPOB (BOJa,
aMMHaK, XJOpPOBOJOPOJ, CEPOBOJAOPOA, OKCHUIBI WU THUAPOKCH]IBI
metaioB [-IIA rpynn, amomunus, meau (1), nunka, xenesa (Il u
I1I), oxcunpr yraepona (I u IV), kpemuuns (IV), azota u docdopa (111
u V), ceppl (IV u VI), cepHucras, cepHasi, a3oTucras, a3oTHas,

dbocdopnas, yroipHas, KpeMHHEBAsI KHCIIOTa U UX COJIH)
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MPOTHO3UPOBATH M XapaKTEpU30BaTh CBOWCTBA  BEIIECTB B




3aBUCUMOCTH OT HUX COCTaBa W CTPOCHHUSA, NMPHUMCHCHHC BCIICCTB B
3aBUCHMOCTH OT HX CBOﬁCTB, BO3MOXHOCTb MMPOTCKAHUA XUMHUYCCKUX

MIPEBPALIEHUH B PA3TUYHBIX YCIOBUAX

YMeHune cocTaBiIATh MOJICKYJIAPHBIC 1 NOHHBIC YPABHCHUS peaKHHﬁ, B

10
TOM YHCIIC:
10.1 peaxiuii H'OHHOTO 0OMeHa
10.2 OKHCITUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIUA
103 WUTFOCTPUPYIOIIUX XUMHUYECKHE CBOWCTBA M3YYEHHBIX KIIACCOB
' (Tpymnim) HEOPTaHMYECKUX BEIIECTB
10.4 MOJITBEPKIAIONINX T€HETUYECKYIO B3aUMOCBSI3b MEXK1y HUMH
11 YMeHue BBIYUCIATH (IPOBOAUTH PACUETHI):
111 OTHOCUTENIbHYIO MOJIEKYJISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIFO XUMHYECKOTO 3JIEMEHTA B COSIUHEHUH
11.2 MAacCOBYIO JIOJIFO BEWIECTBA B PACTBOPE,
11.3 KOJIMYECTBO BEIIECTBA U €T0 Maccy, 00heM Tra30B
114 M0 ypaBHCHUSM XHMHUYECKHX pPEaKIUi W HaXOAUTh KOJHUYECTBO
' BeIlecTBa, 00BEM M MacCy peareHTOB WIH MPOIYKTOB PEaKIIUN
12 Bnanenue (3HaHue OCHOB):
OCHOBHBIMH  METOJaMH  HAy4YHOTO TO3HaHWs  (HaOJIOJIeHUE,
" HU3MEpPEHHE, IKCTICPUMEHT, MOJICITMPOBAHNE) TIPU U3YYCHHUH BEIICCTB U
' XUMHYECKHUX SIBIICHUH; yMeHue chopMynupoBaTh mpodlieMy U
MIPEIOKUTH TIyTH €€ PeIIeHUs
122 Oe3omacHOl pabOTBhl ¢ XUMHYECKHMH BEIIECTBAMH, XHMHYECKOM
' MOCYI0U 1 JTabopaTOpHBIM 000pyAOBaHUEM
MpaBWJIaMU O€30MMaCHOTO OOpAIEHUs C BEMIECTBAMU, UCTIOIH3YyEMBbIMU
B TIOBCEHEBHOM JKWU3HH, IPABUJIAMU TTOBEJICHUS B IENIAX cCOepeKeHUS
123 30pOBbSl U OKpYXarollled MPUPOJHOM Ccpeibl; MOHMMaHUE Bpeaa
' (omacHOCTH) BO3JECUCTBUS HA JKHUBBIE OPTraHU3MBI OINpPEACTIEHHBIX
BEIIIECTB, CIIOCOOOB YMEHBIIECHUS W TMPEJOTBPAIICHUS WX BPEIHOTO
BO3/ICHCTBUSA
A3 Hanuume mpakTWYecKUX HaBBIKOB TUIAHHUPOBAHUSI M OCYIIECTBICHUS

ClIeaAyromunux XUMHICCKUX SKCIICPUMCHTOB!

13.1

HN3Y4YCHUC U OITMCAHUC (1)I/I3I/I‘16CKI/IX CBOICTB BCIICCTB, O3HAKOMIJICHUC

C (1)I/I3I/I‘-IGCKI/IMI/I n XUMHNYCCKUMU SIBJICHHUAMM, OIIBITHI,




HIUIIOCTPUPYIOIIUEC ITPHU3HAKHU ITPOTCKAHUA XUMHUUYCCKUX peaKum"I

13.2

HN3YUCHUC crmoco0oB pa3sacICHUA cMmeceit

13.3

NOJIyUCHHUEC KHUCIOpOoAa W H3YUYCHUC CTO CBOﬁCTB; ITOJIyUYCHHC
BOOOpOJa U M3YUCHHUEC €TO CBOI\/JICTB; IOJIYUCHHUEC YTJICKHUCIIOIO ra3a nu

H3Y4YCHUC €TI0 CBOﬁCTB; MMOJIYYCHUC aMMHUAKa 1 U3YUYCHUC CT'O CBOICTB

13.4

IIPUTOTOBJIEHUE PACTBOPOB C ONPEAECIEHHOM MacCOBOM  JIOJEH

PacTBOPEHHOTO BEILIECTBA

13.5

MIPpUMEHEHNE VHAUKaTOPOB (Jrakmyca, METHJIOpaHXkKa U
(denondranenna) ans onpeaeNeHUs XapakTepa Cpelbl B pacTBOpax

KHUCJIOT U LIeJIouei

13.6

HCCJICIOBAHUE M ONHCAHWE CBOMCTB HEOPraHMYECKHX BEILIECTB
Pa3IMYHBIX KJIACCOB; M3yYEHHUE B3aUMOJICHCTBUS KUCIIOT C METalaMH,
OKCUJAMH  METAJUIOB,  pacTBOPUMBIMU W HEPACTBOPHUMBIMHU
OCHOBAaHUSMH, COJISIMHM; TIOJYyYEHHUE HEPACTBOPUMBIX OCHOBAHUM;
BBITECHEHUME OJHOIO METajula JAPYTMM M3 pacTBopa  COJIH;
ucciueqoBaHue aM(OTEpPHBIX CBOMCTB THAPOKCHUIIOB ATIOMHHHUS U

LIUHKA

13.7

pPCHICHUC S3KCIICPUMCHTAJIBHBIX 3a/la4 110 TEMaM: «OCHOBHBIE KJIACCHI
HCOPTraHUYCCKUX COCHHHGHHﬁ)); ((3JICKTpOJII/ITI/I‘-I€CKaSI
JUCCoLaIus), «Baxneimue HeMmMeTaIbl M HX COCAUHCHUA»,

«Baxkuel1me MeTaIbl U UX COSTUHCHUI

13.8

XUMHYECKHE  OKCIEPUMEHTHI,  WUIIOCTPUPYIOIIME  MPHU3HAKU
MPOTEKaHHs PEaKIMii MOHHOTO OOMEHA; KaueCTBCHHBIC PEaKIMH Ha
MPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HOHBI: XIJIOPUI-, OpOMUI-,
voaua-, cynedar-, ¢ocdar-, KapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHU/I-MOHBI, KATHOHBI aMMOHUS, MarHusl, KaJbIUs, aTFOMUHHUSI,

xkenesa (2+) u xenesa (3+), menu (2-+), IMHKA

14

YmMmenue:

14.1

MPEICTaBIATh PE3YyJbTaThl JKCIEpUMEHTa B (OpMe BbBIBOJOB,
JI0Ka3aTeNbCTB, Ipa@UKOB M TaOIMIl M BBIBIATH SMIUPUYECKHE

3aKOHOMEPHOCTH

14.2

YCTaHAaBJIMBATDL CBA3U MCKIY PCaAIbHO Ha6J'IIO)IaCMBIMI/I XHUMHUYCCKUMH
SABJICHUSAMUA U IIPOLUCCCaAMU, TPOUCXOAAIINMHU B MAKPO- U MUKPOMHUPCE,

OOBSICHATH IPUYUHBI MHOTOOOPAa3Msl BELIECTB




IHEPEYEHD 2JIEMEHTOB COAEP KAHUA, IIPOBEPAEMbBIX HA
OCHOBHOM I'OCYJAPCTBEHHOM 3K3AMEHE 110 XUMHUU

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘IaHBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

Uuctsie BemecTBa 1 cMecu. CriocoObl pa3ziesieHus cMecei

1.2

ATOMBI H© MOJICKYJIBL. Xumudeckue diieMeHTBl. CHMBOJNBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

XumMuueckas (bOpMy.Ha. BanenTHOCTE aTOMOB XMMHYECKHX 3JIEMEHTOB. CTEeeHb

OKHCJICHUA

1.4

3aKOH IIOCTOSHCTBA COCTaBa BCIICCTB. OrHocuTeNnbHAs aToMHAs Macca.
OTtHOCUTENIbHAS MOJICKYJIAIpHAas Macca. Maccosas J0JI1 XUMHYCCKOT'O 3JICMCHTA

B COCAMHCHUN

1.5

KonmuectBo BemecTBa. Mosib. MomsipHas macca. MonsipHblii 00bEM Ta30B.

Bzanmocss3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIIECCTBA

1.6

dusnyecknue W XMMHYSCKHE SBJICHUSI. XHMHYCSCKAs peaKnusga Hu eé IIPpHU3HAKU.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

[Tepuonuueckuii 3akoH. Ilepuoguyeckas cucrema XuMu4eckux siaeMenton J[. M.
Menpneneesa. Ilepuoast u rpymnmnbsl. OU3NYECKUN CMBICIT IOPSAAKOBOIO HOMEpA,

HOMCPOB II€pHOoaa U I'PYyIIIbl dJICMCHTA

2.2

Crpoenne aromoB. CocTtaB aToMHBIX snep. M3orombl. Dnexkrponbl. CTpoeHue
ANEKTPOHHBIX 000JOYEeK aTOMOB TMepBhIX 20 XUMHYECKUX DIEMEHTOB

[Tepnonnueckoii cucrems! .M. Menneneena

23

3aKOHOMepHOCTI/I B M3MCHCHHU CBOMCTB XMMHYECKHX DJIEMCHTOB IEPBBIX TpéX
NnepruoaoB, KaJlvid, KaJlbIHWA (paJ:[I/cha ATOMOB, JJICKTPOOTPULIATCIBHOCTH,
MECTATUIMYCCKUX W  HEMETANIMYCCKUX CBOI7ICTB) n HX COCI[I/IHCHI/II\/'1 B
COOTBCTCTBHMHM C IIOJIOKCHHCM OJIICMCHTOB B HepHOI[H‘IGCKOfl CHUCTCMEC H

CTPOCHUCM HUX AaTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckasi cBa3b. KoBasieHTHas (TOJsipHAasT ¥ HEMOJIApHAsi)  CBSI3b.

BHGKTpOOTpI/IL[aTCJIBHOCTL XUMHNYCCKHUX JJICMCHTOB. HMonnas CBA3b.




MerTannuueckas CBSI3b

3.2

Turnsr KPUCTAJTINIMICCKUX peI_HéTOK (aTOMHaH, HOHHaAas, MeTaJ’IJ’II/I‘IeCKaﬂ),
3aBHCHMOCTh CBOMCTB B€IICCTBaA OT THIIA KpPICTB,JIJIPI‘-IGCKOﬁ peHIéTKI/I n BUJA

XHUMHYECKOU CBI3H

Baxxueimme npeaACTaBUTCIIM HCOPIraHNMYCCKUX BCHICCTB. Hemetannel u ux

COCOAUHCHNA. Mertamisl 1 ux COCIUHCHUA

4.1

Knaccudpukanus ¥ HOMEHKIATYpa HEOPTAaHUYECKUX COCIUHEHUH: OKCHIOB
(conmeobpazyromue: OCHOBHBIC, KHCJIOTHBIE, ampoTepHbIC) u
HeconieoOpa3yromue; OCHOBaHWU (IIENOYM M HEpPaCcTBOPUMBIE OCHOBAHMUS),
KACIOT  (KUCIOpPOJCOJepKale ¢  OECKHUCIOPOIHBIC, OIHOOCHOBHBIE U

MHOTOOCHOBHBIE); COJeH (CPEHUX U KUCIIBIX)

4.2

duznueckue MW XUMHYECKHE CBOMCTBaA MNPpOCTBIX  BCIICCTB-HCMCTAJIJIOB!:

BOJIOPO/IA, XJIOpa, KUCIOPOa, Cephl, a30Ta, pocdopa, yriepoaa, KpeMHHUS

4.3

dusnyeckue M XUMHUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB-MCTAJIJIOB: JIMTHA,
HaTpu:A, Kajiusd, Marovusa U KaJlbIHAd, aJJFOMHUHUA, KCIIC3a. 9J'IeKTpOXI/IMI/I‘leCKI/II7I

PsI HAIPSKEHUN METAJUIOB

4.4

dusnyuecknue U XMMHYSCKHE CBOMCTBA BOAOPOIHBIX COG}II/IHGHI/Iﬁ HEMCETAJIOB!

XJIOpOBOAOpPOAa, CEpOBOAOPOAA, AMMHUAKA

4.5

duznyeckne U XMMHYECKHE CBOMCTBa OKCUIOB HeMeTamwoB: cepwl (IV, VI),
azota(Il, IV, V), docdopa(Ill, V), yraepona(ll, 1V), xpemuaus(I1V). [oxyuenue

OKCHJ0B HEMCTAJJIOB

4.6

Xumnueckue cBoiictBa okcuaoB: metamwioB [A—IIIA rpynm, muuka, menu(ll) u

xenesa(ll, I1I). TTonyyeHne okKCUI0B METAIIIIOB

4.7

XUMUYECKUE CBOMCTBA OCHOBAaHM M aM(OTEPHBIX THIPOKCHIOB (HA MpUMEpe
THIPOKCUIOB alIOMUHHS, Kene3a, IuHKa). [lomyuenue ocHoBaHuM U

aM(OTEPHBIX THAPOKCUIOB

4.8

OOme XMMHUYEeCKHe CBOMCTBA KHCJIOT: XJIOPOBOJOPOTHON, CEPOBOJIOPOTHOM,
CEPHHUCTOM, CEpHOM, a30THOH, (ocHOpHOH, KpPEeMHHEBOM, yrojibHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM U A30THOM KHUCIOT.

[Tonyuenue xucimor

4.9

OO6mue XuMHUIECKHEe CBOMCTBA cpenHux coliel. [Tomyuenue conei

4.10

HonyquI/Ie, CO6I/IpaHI/Ie, paciio3dHaBaHHUC BOJO0OpOdad, KHCJIOPOJda, aMMHAKa,

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

[lonyyenne amMmMHuaKa, CEpHOM M a30THOW KHCIOT B MPOMBIIUIEHHOCTH. OOmue




CIIOCOOBI MMOJIY4YCHUS MCTAJIJIOB

4.12

I'eneTnyeckas cBs3b MCXKAY KJIaCCaMU HEOPTaHNUYCCKUX COCJIMHEHH I

XUMHYECKHE pCakuuun

5.1

Krnaccudukanus XUMHYECKUX pEaKIUid MO Pa3iINuHbIM MPU3HAKAM: [0 YUCITY U
COCTaBy YYAaCTBYIOIIMX B PEAKIMU BEHICCTB, IO TEIUIOBOMY 3(hdeKTy, Mo

M3MEHEHHMIO CTCTICHEH OKHUCICHUS XMMHUECKHUX 3JIEMEHTOB

5.2

TennoBoil A3 pexT XMMUIECKON peakMy, TEPMOXUMHUYECKHE YpaBHEHUs. DK30-

1 OHAOTCPMHUYCCKUC PCAKIIUU. TepMOXI/IMI/I‘-IeCKI/IC YPaBHCHUA

53

OKHCIUTEITEHOBOCCTAHOBUTEIBHEIC PpCaKkmuu. OKHCIMTEIN U BOCCTAHOBHUTEIIH.
HpOHGCCH OKHUCICHHUA n BOCCTAHOBJICHUA. BHGKTpOHHLIﬁ OajaHC

OKHUCIIUTEIIbHOBOCCTAHOBUTEIILHOM pcakuuu

54

Teopus 37eKTPOIUTHUECKON qucconranuu. KaTHoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTLI. CuinHbIE U cIa0bIe QJICKTPOJIUTEI. CreneHb Jucconuanumn

5.5

Peakuuu moHHOTO obMeHa. YciaoBus IIPOTCKAHUA peaKI_II/Iﬁ HMOHHOTI'O O6M€Ha,

TIOJIHBIE Y COKPAILlEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

XHMHMS U OKpYyXKarolas cpeaa

6.1

BemecrBa u Marepuansl B IIOBCEIHEBHOM JKH3HM YeloBeKa. be3omacHoe
UCMOJb30BAaHUE BELIECTB M XUMHMUYECKUX peakuuil B jgadopaTopun H OBITY.

HepBaﬁ nomMouipb MMpu XMMHUYICCKUX 0XKOrax U OTPpaBJICHUAX

6.2

XUMHUYECKOE 3arps3HEHUE OKpYKawIIer cpeabl  (KUCIOTHBIE  JTOXKIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CHOCOOBI €ro MpeAoTBpAalleHUs
[Ipenenbnas pomyctumas konueHtpauus emectB (IIJK). Ponp xumuum B
pelIeHUU DKOJIOTHYECKUX TpoOieM. VYCWIeHHe MapHUKoBoro d3¢d¢ekTa,

Pa3spymiecHueC 030HOBOT'O CJIOA

6.3

[Ipumenenue cepsl, a3ota, ¢pocdopa, yraepona, KpeMHHUSI U UX COCIUHEHHUN B
OBITY, MEIWIIMHE, TMPOMBIIUICHHOCTH W CEeIBbCKOM Xo3sicTBe. llpumeHeHne
METAJUIOB M CIUIaBOB (CTallb, YYTYH, IIOPAJIOMUHMHA, OpoH3a) B OBITY U
MIPOMBIIIJICHHOCTH UX coeAnHeHMi. [IoHATHE 0 KOpPO3HH METalIoOB, OCHOBHBIE

CIIOCOOBI 3alIUTBI UX OT KOPPO3UHU

6.4

[IpupoaHble HCTOUHUKU YTJIEBOAOPOAOB (Yrosb, HPUPOAHBIN ra3, He(Tb),

MPOAYKTHI UX TIepepaboTku (O€H3UH), MX POJIb B OBITY M IPOMBIIIIICHHOCTH

6.5

HepBOHaLIaJ'II)HI)IG IOHATHS 00 OPraHM4YCCKHUX BCHICCTBAX KaK O COCAUHCHHUAX
yriepoaa (MeTaH, OTaH, 9THJICH, allCTUJICH, 3TaHOJI, INTMICPHUH, YKCYCHAs KI/ICJ'IOTa).

ITonsiTHe 0 OMOJIOIMUECKH BaXKHBIX BCHICCTBAX: KHpPAX, 6€JIKaX, YIJICBOAAX — M HMX




POJIK B ) KU3HH YCJIOBCKA

7 Pacuérnr:
7.1 o popmMynamM XUMUYECKUX COCTMHEHUIN
7.2 Macchl (MaccoBOi) 10JIM PaCTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHAYECKUM YPAaBHEHUSAM




YYEBHO-METOJNYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

Xumus, 8 knacce/ Pymsutuc I'.E., ®enpaman @.1°., Akninoneproe 00111ecTBO
«M3parensctBO «lIpocBemenuey, 2022.
Xumus, 9 knace/ Pymzutuc I'.E., ®enpaman @.I'., AkurionepHoe 00111ecTBO
«M3narensctBO «IIpocBemenne»,2022.

METOANYECKHUE MATEPUAJIbBI JIS1 YAUTEJIA

YMK Xumus, 8-9 knace/ Pymsutuc I'.E., ®enpaman @.I°., Akinoneprnoe
obmectBo «M3narenberBo «IIpocBemenney, 2022.

IHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
NUHTEPHET
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