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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJieHa Ha OCHOBE TpeOOBaHWU K pe3yjbTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOrPaMMbl OCHOBHOTO O0IIIET0 00pa30BaHMs, IPEACTaBICHHBIX
B ®I'OC OOO, a Takxke Ha OCHOBe (enepanbHO paboueld MPOrpaMMBbI
BOCIIMUTAHUS U C YYETOM KOHLETIIMY MPENoJaBaHusl y4eOHOTo mpeaMeTa « XUMUsH)
B 00pa3oBarenbHbIX opranuzanusix Poccuiickoit denepanuu.

[Iporpamma 1Mo xuMuM Na€T MPECTABICHUE O MENAX, OOIeH CcTpaTeruu
oOy4eHMs, BOCIHMTAHHMS M Pa3BUTUS OOYyYAIOUIUXCS CPEJICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBAET 00s13aTeNIbHOE peIMETHOE coJIep>KaHue,
MpeayCcMaTpPUBAET pacIpeielieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE IO
pazmenaM W TeMaM MpOrpaMMbl IO XHMHUH, OINpPEEIseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKHU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  U3YUYEHHUS] XUMHHU C YY4E€TOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTMKA y4eOHOro mpolecca, BO3PACTHBIX
O0COOCHHOCTEH OOydYarolmUXCs, ONpeaeNIseT BO3MOXKHOCTH IIpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TpeOOBaHUMN K
pe3yibTatam 00y4YeHHUsI XMMUU Ha YPOBHE 1eJiel U3y4eHUs MpeIMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHFHON JEATEILHOCTH OOYYaroIerocss MO OCBOCHHUIO
y4e0HOTO COJIep KaHHUSI.

3HaHWE XUMHUH CIY>KUT OCHOBOM sl (OPMUPOBAHUSI MHUPOBO33PEHUS
00yy4aroIerocs, ero MpeACcTaBICHU O MATEPUAIBHOM €IUHCTBE MHUPA, BAKHYIO
posib UrparoT (GopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIPEBPAIIECHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTSAX PEIICHHS TIOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPIETHUUYECKOMH,
MUIIEBOM U SKOJIOTUMYECKON 0€30MacHOCTH, MPOOIEM 3IPAaBOOXPAHEHUS.

N3yueHne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH NI  CaMOpa3BUTHS U
dhopMupOBaHUs KyJIbTYPhI JUYHOCTH, €€ 001Iel U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B ()OPMUPOBAHUE MBIIUICHUS M TBOPUECKUX CHOCOOHOCTEU
oOydJarommxcsi, HABBIKOB WX CaMOCTOSTENBHOW Y4eOHOW JIESITeNbHOCTH,
AKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM KU3HM, TaK U B MPO(HECCUOHAIBHOM ESITEIHLHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBIIUICHUS, 3aKIaJbIBAET OCHOBBI
LETIOCTHOTO B3IJIsIa HA €JUHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rpaMOTHOCTH 00yYaronInxcs;



croco0cTBYeT (HOPMHUPOBAHHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAy4HBIM 3HAHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUYECKOE
oOpazoBaHUE 00yYArOITUXCSI.

JlanHble HampaBieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCS CHEUU(DHUKOM
comepkaHusi  y4eOHOTO  MpeaMeTa, KOTOPBIM  SBIAETCS  TEAarormuecKu
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro oOpa3oBaHUsl OPUEHTUPOBAH Ha
OCBOCHHE OOYYAIOIIMMUCS CHUCTEMBbI IMEPBOHAYAIBHBIX TOHITHI XUMHHU, 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
peakiuu. OO0e 3TH CHUCTEMBI CTPYKTYPHO OpPraHM30BaHbl IO MPUHIUITY
MOCJIEIOBATENBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPEACTABICHUIM
Pa3HOIO ypOBHS:

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

— Ilepnonnueckoro 3akona J[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XHMUHU;

— YYEHHS O CTPOSHUM aTOMa U XUMHUYECKOM CBSI3H;

— TMpEeACTaBICHUN 00 DIIEKTPOIUTHUYECKOW JUCCOIMAIMM BEIIECTB B
pacTBopax.

TeopeTndyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE OAMIIMPHUYECKH
MOJTYYEHHBIX U OCMBICIICHHBIX (JaKTOB, PA3BUBAIOTCA MOCJIEA0BATENHHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (QYHKIIUKM OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHYECKOTO MPUMEHEHUS U IOJYYCHHUS
M3Yy4YaeMbIX BEILECTB.

OcBoeHue TMporpaMMbl IO XHMHH  CIOCOOCTBYeT  (DOPMHpPOBAHUIO
MIPEJICTABJICHNUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTUKE
€€ CHUCTEeMHOW NpPHUPOAbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
MeTOJaM TMO3HaHMs B Hayke. M3ydeHue XMMHUU MPOUCXOAUT C MPHUBJICUCHHEM
3HAHWM W3 paHee W3YUYEHHBIX YUYEOHBIX mpeaMeToB: «OKpYKaIomui MUY,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kiacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKON HAayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHUSA, MPAKTUYECKON
NESATeIbHOCTA YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KYJBTYPHI.
3amaya y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHHHM CUCTEMBI XHUMHYECKUX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUHN, 3aKOHOB U TEOPETUUECKUX MOJIOKEHUH,
JOCTYIHBIX 00O0OIIEHHI MHUPOBO33PEHUYECKOIO XapakTepa, s3bIKka HAyKd, B



NpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHMsS TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakiuii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUH U
WX TPUMEHEHUH B Y4YeOHO-TIO3HABATEILHOM M y4EOHO-HCCIIEIOBATEIHCKON
NEeSATeNIbHOCTU, OCBOCHUM TpaBWJ 0€30MacHOTro oOpalleHUs C BEHIeCTBaAaMU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs Ba)XKHOE
3Ha4YeHUE MPUOOpETH TaKUe 1eIH, KaK:

— (opMupoBaHNE HWHTEIIEKTYaIbHO pa3BUTOM JIMYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOyYEeHHS Ha CHCTEMAaTHYeCKOoe MPHUOOIIECHUE
o0y4Jarommuxcss K CaMOCTOSITENIbHOW TI03HABATEIBLHON JEATEIIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecrieueHne yCIOoBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YUYarOIITUMHUCS
OTbITa Pa3HOOOPA3HON NEATETHLHOCTH, TMO3HAHMUS U CAMOIO3HAHUS, KIIOUEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIICTCHIIMM), UMEIOIIUX YHHBEpPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— ((dopmupoBanue o0O0mEeH (YHKIMOHATLHON W €CTeCTBEHHO-HAYYHOUN
IPaMOTHOCTH, B TOM 4YHCJIE€ YMEHUW OOBSCHATH W OILICHUBATh SIBICHUS
OKPY’KaIOIIEr0 MHpa, UCIOJIb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUH
XUMHUH, TPUMEHITh WX TPH PEHICHHH TPOoOJIeM B TIOBCETHCBHOW JKM3HH H
TPYAOBOU IEATENBHOCTH;

— ¢opMmupoBaHue y OOYy4YalOIUXCS TYMaHHCTHUYECKHX OTHOIIEHUH,
NOHUMAaHUSI 1EHHOCTH XHUMHYECKUX 3HAHUU [UJI1 BBIPAOOTKH HDKOJIOTUYECKH
11eJ1eco00pa3HOro TMOBEJAEHUS B OBITY M TPYAOBOM JIEATEIBHOCTH B IIEJSX
COXPAHEHMS CBOETO 30POBbS U OKPYKAIOLIEH MPUPOJTHON CPEIbI;

— pa3BUTUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUSI OOIIEYEIOBEYECKUX IIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MpoduiIs M HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmiee 4YKMCIIO 4YacoB, OTBEAEHHBIX MJiI H3YyYEHUS XUMUU Ha YpPOBHE
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

IlepBoHaya/ibLHbIe XUMHYECKHE TOHATHS

IIpenmer xumuun. Posb XMMHUUM B KHU3HU 4eJOBEKa. XUMHUSI B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBONCTBA BEIIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHATHE O MeTOMax Mo3HaHWS B XUMHUU. UUCThIE BEIIECTBA U CMECH.
Cnoco0sbI pa3aeneHust cMecei.

ATOMBI W MOJIEKYJbl. XHUMHYECKHE HJEMEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckass ¢dopmyia. BajaeHTHOCTh aTOMOB XHMMHYECKHX DJEMEHTOB.
3aKOH TIOCTOSHCTBA COCTaBa BemiecTB. (OTHOCUTENbHAS aTOMHas Macca.
OTHOcUTENbHAST MOJIEKYJIsIpHAas Macca. MaccoBas 1051 XUMUYECKOTO 3JIEMEHTA B
COEIMHEHUU.

KommuectBo BemecTtBa. Monb. MousipHas Macca. B3auMocCBs3b KOJIMYECTBA,
Macchbl W 4YHUCla CTPYKTYPHBIX €AWHUI[ BemiecTBa. Pacuérel mo Qopmynam
XUMHYECKUX COCTUHECHUM.

@u3NYEeCKUe U XUMHUYECKHUE SIBIICHUS. XUMHUUYECKasl PEakius U €€ IPU3HAKU.
3aKOH COXpaHEHHUs MAacChl BEIIECTB. XHUMHUYECKHUE ypaBHeHMs. Knaccudukarus
XUMUYECKUX PEAKIUN (COETMHEHMUS, Pa3I0KEeHUS, 3aMEIICHUsI, 0OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBmwiaMu paboThl B JabOpaTOpuu U
npuéMamMu o0pallleHus ¢ JIabopaTOPHBIM OOOPY/IOBAHUEM, U3YUYCHHUE U ONHUCAHUE
(u3MYecKuX CBOWCTB 0O0pa3lloB HEOPTaHMYECKUX BELIECTB, HAOIIOJICHHE
¢u3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PACTUPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCAIMsI BOJIbI) M XMMHUYECKHX (FOpEHUE CBEYH, MPOKAIMBAHHE
MEJIHOM TIPOBOJIOKH, B3aUMOJICHCTBUE MeJia C KUCIOTOM) SABJICHUHN, HAOII0ACHUE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUIAOM Oapusi, pa3jioKeHHE THAPOKCHUIA
menu (II) mpu HarpeBanuu, B3auMoAeHCTBHE Keje3a ¢ pacTBopoM conu meau (II),
M3y4YeHHE CIOCOOOB pa3feiieHUs] CMECEi: ¢ MOMOIIbI0 MarHuta, (QpuibTpoBaHUE,
BbITIApUBAaHUE, JUCTUIUIAIMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
CONM, HaONIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBENECHUS  OIBITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIEH MOJIEKYI
(ILIapoCTepKHEBBIX ).

Ba:kHeiiue npeacTaBuTe/ I HEOPraHMYECKUX BellleCTB

Bo3ngyx — cmech razoB. CoctaB Bo3ayxa. Kucimopona — 3ieMeHT M mpocToe
BemiecTBO. HaxoxneHue kuciaopona B mpupone, (U3MUECKHE W XUMHYECKHE
cBoictBa (peakiuu ropeHusi). Oxcunbl. I[Ipumenenue xuciopoma. 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.  OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIHM.
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
OCYIIECTBJISIETCS. 4Yepe3 HCIIOJIb30BAaHUME KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSITUM, TAK U MOHSTUM, SBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO LIHUKJIA.

OOmue ecTeCTBEHHO-HAYUYHbIC MOHSATHUS: HAy4YHBIN (DakT, rumoTe3a, Teopus,
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 ~ PEAKIMH C  HMCIOJIB30BaHMEM  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-HAYYHOT'0 ITUKJIA.

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,  y4eOHOUCCIEAOBATENIbCKOM, TBOPYECKOM W JAPYIMX  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 xoH1y 00ydeHus B 8 kj1acce npeIMETHbBIE PE3ybTaThl HA 0230BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX MOHSITUN: aTOM, MOJIEKYIIa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIOAKHOE BELIECTBO, CMECH
(omHOpOAHAS ¥ HEOJHOPOHAS), BAJIGHTHOCTh, OTHOCUTEJIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJWYECTBO BEIIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBas J10J1s1 XUMUYECKOT0 JIEMEHTA B COEJUHEHUH, MOJISIPHBIN 00BEM,
OKCHUJI, KHCIIOTA, OCHOBAHUE, COJIb, DJIEKTPOOTPULATEIBbHOCTb, CTEIECHb
OKHUCJICHHS, XMMMYECKasi peakius, KiacCU(UKAIMs pPEaKIui: peakiuu
COCJIMHEHHUS, pEeaKUUHd Pa3joXKEHUs, peaklUud 3aMeIlIeHUs, peakluu
oOM€Ha, 3K30- U SHAOTEPMUYECKHE PEAKLUU, TEIUIOBOM 3PPEKT peakuuu,
PO aTOMa, JJICKTPOHHBIM CIIOW aroma, aTOMHasi OpOWTallb, PagUycC
aToMa, XMMHYECKas CBS3b, MOJSIPHAs M HEMOJIIPHAs] KOBAJEHTHAs CBS3b,
MOHHAs CBA3b, MOH, KaTMOH, aHWOH, PAacTBOp, MaccoBasi JOJsl BEIECTBA
(mpolieHTHAs! KOHIICHTPAIlKs) B PaCTBOPE;

® UIIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XHMHUYECKUX TMOHSITHH H
MIPUMEHSITh 3TU NOHATHUS MPU ONMKUCAHUM BEIIECTB U X MPEBPALLICHUII;

® UCIIOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY JUI COCTaBlIeHUS (HOpMy
BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIUM;

® ONpEeNeNsTh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKUCJEHHUS  JJEMEHTOB B  OMHApHBIX  COCJAMHEHMSIX,
MPUHAJIC)KHOCTh BEIIECTB K OINPEACIEHHOMY KJIAcCy COCIMHEHUU IO
dbopmynaMm, BHUJ XUMHUYECKOW CBs3M (KOBaJ€HTHAas W HWOHHAas) B
HEOPraHUYECKUX COCAUHEHUSIX;

e packpbiBaTh cMmbic Ilepuonnueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE NEPUOJMYECKON 3aBUCHUMOCTH CBOWMCTB
XUMUYECKUX 3JIEMEHTOB OT UX MOJ0XeHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHUS MacChl BEUIECTB, IOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJIIPHOTO YY€HUs, 3aKOHa ABOTajpo;

® ONUCHIBaTH M XapakTepu3oBaTh TabnuuHyr (opmy Ilepuoanueckoit
CUCTEMbl XMMHMYECKHUX OJJIEMEHTOB: pa3iaudaTh MOHATHUS «TJaBHAs
noarpynmna (A-rpynmna)» u «mobdodHas noarpymnma (b-rpymma)», Maneie u
0oJbIIME TEPUOJbI, COOTHOCUTH OOO3HAYEHUS, KOTOPbIE HMEIOTCS B
tabmuue «llepuonuueckass cuctemMa xumudeckux »siaemeHToB [ U.
MeHneneeBa» ¢ UHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



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

e KJacCU(PUIIMPOBATh XUMHUUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBA,
XUMUYECKUE Peakluu (MO YUCIy M COCTaBy YYacTBYIOLIMX B PEAKIUU
BELIECTB, M0 TEIJIOBOMY 3D PexTy);

® XapakTepu3oBaTh (OMUCHIBATh) OOIIME XWMHUUYECKHE CBOMCTBA BEIIECTB
Pa3JIMYHBIX KJIACCOB, MOJATBEPK/Ias OMUCAHUE TPUMEPAMU MOJIEKYIISIPHBIX
YPABHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINM;

® [IPOrHO3MPOBATH CBOKCTBA BEUIECTB B 3aBUCUMOCTH OT MX KaU€CTBEHHOI'O
COCTaBa, BO3MOXHOCTH MPOTEKAHUSI XUMHUUYECKUX MPEBpAIICHUN B
Pa3TUYHBIX YCIOBUSX;

® BBIYHUCIATH OTHOCHUTEIBHYIO MOJIEKYJSIPHYI0O U  MOJISIPHYIO  MAacChl
BEIIIECTB, MAaCCOBYIO JIOJIF0 XUMHYECKOro »JjieMeHTa 1o (opmye
COEIMHEHN S, MAaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKOU PEaKInu;

® [PUMEHSATH OCHOBHBIE OMEPAIMU MBICIUTEIBHON JEATEIIBHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, 0000IIEHHEe, CHCTeMaTH3aIlnio, KiIacCH(UKaIuio,
BBISIBIICHHE TPUYMHHO-CJIECICTBEHHBIX CBSI3€d — Il U3YyYEHUS] CBOWCTB
BEIIECTB W XUMHYECKUX PpEAKIUH, €CTECTBEHHO-HAYYHbIE METO]IbI
MO3HAHUSI — HAOIIOJICHUE, U3MEPEHUE, MOJICIUPOBAHUE, HKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN );

e cCleIOBaTh  MpaBWjiaM  TOJIb30BaHHMS ~ XMUMHUYECKOW  MOCYAOM U
nabopaTopHbIM  000pY/IOBaHHMEM, a TakXKe TMpaBWiaM oOOpalleHus C
BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKIMSIMU TI0 BBINOJHEHUIO
1a00paTOPHBIX XUMHUYECKUX OINBITOB MO TOJYYEHUIO U COOUPAHUIO
ra3oo0pa3HbIX BemeCTB (BOJOpPOAA U KHUCIOPOJa), TMPUTOTOBIECHUIO
pPacTBOPOB C OMpeNeIEHHOM MacCOBOM J0JEH pacTBOPEHHOTO BEIIECTBA,
IJIAHUPOBAaTh M MPOBOJUTH  XUMHYECKHE  DKCIEPUMEHTHI 0
pacro3HaBaHUIO PACTBOPOB MIEIOUEH U KHUCIOT C TOMOIIbIO UHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xonIy oOydenus B 9 kj1acce npeIMETHbBIE PE3yJIbTaThl Ha 0230BOM YPOBHE

JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:

® pacKpbIBaTh CMBICI OCHOBHBIX XUMHUUYECKUX TIOHSATUN: XUMHUYECKUU
AJIEMEHT, aTOM, MOJIEKyja, WOH, KaTHOH, aHHMOH, MPOCTOE BEIIECTBO,
CJIO’)KHOE€ BEIIECTBO, BaJIEHTHOCTb, SJIEKTPOOTPUIATEIBLHOCTh, CTEICHBb
OKHUCJICHHS, XUMUYECKasl PEaKIysl, XUMHUIECKasi CBS3b, TETUIOBON A PeKT
peakuuv, MOJb, MOJISIPHBIH  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJICKTPOJMTHYECKAsT JTUCCOIUAINS, PEaKIMd HOHHOTO
oOMeHa, KaTtaJu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBbIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIINH,
OKWCIIUTENIb,  BOCCTAHOBUTENb, OKHUCJIEHME U  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEPHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHasi, UOHHAs,
METaJUIMYecKasi), KpHUCTAJUIMYECKass pElETKa, KOppO3Us METAILJIOB,
CIUIaBbl, CKOPOCTb XHMHUYECKOW peakiuu, MpeAeabHO I0MyCTUMAs
koHueHnrtpanus [TJIK BemiecTna;

WUTEOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHA U
MIPUMEHSTh 3TU NOHATHUA MPU ONMKMCAHUM BEILIECTB U X MPEBPALLICHUIA;
UCIIOJIb30BaTh XUMUYECKYI0O CHUMBOJIMKY JUJII COCTaBlIeHUS (OpMy
BELIECTB U YPABHEHUN XUMUYECKUX PEAKIINM;

OMPENEIATh BaJIGHTHOCTh U CTENIEHb OKUCJICHUSI XUMUUECKUX AJIEMEHTOB B
COCJIMHEHUSX Pa3IMYHOrO0 COCTaBa, MPUHAJJIEKHOCTh BEIIECTB K
ONpeNeNEHHOMY KJIAcCy COEIMHEHUH Mo (opmMmyraMm, BHJ XHMHYECKOU
CBs3U (KOBaJICHTHAs, WOHHAsl, META/UIMYECKas) B HEOPTraHUYECKUX
COCIIMHEHUSX, 3apsiji MOHA M0 XUMHUYECKON (opmylie, XxapakTep cpeibl B
BOJIHBIX PAaCTBOPAaX HEOPraHWYECKUX COCIMHEHUH, THUIl KPUCTATUITMUYECKON
PELIETKA KOHKPETHOT'O BELIECTBA;

packpeiBath cmbich Ilepmogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €ro IOHUMAHHE: ONUCHIBATh M XapaKTEPU30BaTh
tabnuunyio Gopmy [lepuoanueckoid CUCTEMbl XUMHUYECKHX AJIEMEHTOB:
pasznuyaTh MOHATUSA «rjaBHasg noarpynmna (A-rpynma)» u «noOodHas
noarpynna (b-rpynna)», manble U OOdbIIME TEPUOABI, COOTHOCHUTH
0003HaYCHUsS, KOTOpPhIE HMMEIOTCS B IEPUOAUYCCKONM Tabiuie, C
YUCJIOBBIMU  XAPAKTEPUCTUKAMU  CTPOEHHUS  aTOMOB  XHMHUYECKHX
AJIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpefielieHue HX MO D3JIEKTPOHHBIM CJIOSIM), OOBACHATH OO0IUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOMCTB 3JIEMEHTOB M MX COEJUHEHUI B
npeaenax MaJlblX NEPUOJIOB U IIaBHBIX MOATPYINH C YYETOM CTPOCHUS UX
aTOMOB;

KJIAaCCU(HUIIMPOBATh XMMUYECKHE DJIEMEHTHI, HEOPTraHUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBY Y4YacTBYIOUIUX B PEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTY, MO U3MEHEHHUIO CTEMECHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBATH) OOIME W CHENMUPUUECKHE XUMUYECKUE
CBOMCTBAa MPOCTBIX M CIOXHBIX BELIECTB, IOJATBEPKIAsA OINHUCAHUE
MpUMepaMi MOJICKYJISIPHBIX M HOHHBIX YpPaBHEHUW COOTBETCTBYIOIIUX
XUMHYECKUX PEAKIIUM;

COCTaBIISAITb YPABHEHUSI DJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEH U COJIEM, TTOJIHBIE U COKPAILEHHBIE YPABHEHUS PEAKLINA HOHHOTO



oOMeHa, YypaBHEHMsS peakuui, TMOATBEPKAAOIINX CYIIECTBOBAaHUE
TCHETUYCCKOM CBSI3U MEXK/y BEIIECTBAMU Pa3IMIHBIX KJIACCOB;
pacKphIiBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX —PEaKIIUA
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOr0 OanaHca ITUX PeaKIuii;
MIPOTHO3HPOBATh CBOMCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHS,
BO3MOXXHOCTH TIPOTEKAaHUS XHUMHUYECKHX TMPEBpPALICHUH B pa3iHMuHBIX
YCIIOBUSIX;

BBIUMCISATH OTHOCHUTENBHYIO MOJEKYJISAPHYI0 U MOJSPHYIO MAacchl
BEIIECTB, MAaCCOBYIO [IOJI0O XHMHUYECKOrO »JJIeMEHTa 1o Qopmyie
COEIMHEHMsI, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI
[0 YPaBHEHUIO XUMUYECKON peaKIiH;

coONroaTh  TMpaBWIa  MOJIb30BAHUA  XUMHUYECKOH  TOCyIOoH |
7a0opaTopHbIM  O00OpYyJIOBaHMEM, a TaKXe ImpaBujia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUM C HHCTPYKIHUSAMH IO BBITIOJHEHUIO
7a00paTOPHBIX XMMHMYECKHUX OIBITOB IO IMOJYyYEHUI0O U COOMpPaHHUIO
ra3000pa3HbBIX BEIIECTB (aAMMHAaKa U YTIICKUCIIOTO Ta3a);

NPOBOAWTH  PEAKIUHU, TMOATBEPXKJAMOINNE  KAaYeCTBEHHBIH  COCTaB
pa3IMUYHBIX BELIECTB: PACIIO3HABATH ONBITHBIM MYTEM XJIOPUI-, OPOMUI-,
noauz-, kKapbonat-, ¢ocdar-, cuiMkar-, cyiabdar-, THIPOKCUA-HOHBI,
KaTHOHBl aMMOHHUS U MOHBI M3YYECHHBIX METaJUIOB, MPHUCYTCTBYIOIINE B
BOJ/IHBIX PacTBOpax HEOPTraHMYECKUX BEILIECTB;

IPUMEHATb OCHOBHBIE ONEpAIlMU MBICIUTEIBLHON EATEIbHOCTH — aHAJIU3
U CHHTE3, CpaBHEHHE, OO0O0OIIeHNEe, CHCTeMAaTHU3alui0, BBISBICHUE
NPUYUHHO-CJICICTBEHHBIX CBS3€H — JJIs1 M3yYEHHUs CBOMCTB BEIIECTB W
XUMHUYECKUX PEaKIHMid, eCTECTBEHHO-HAyYHBIE METOAbl TO3HAHHUS —
HaAOJI0/IeHNE, U3MEPEHUEe, MOJEIUPOBAHUE, SKCIEPUMEHT (pealbHbId U
MBICJICHHBIN).



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacos
Ne HanmeHoBaHMe pa3/ie/ioB U JuiekTpoHHBIE (LU poBbIE)
KoHnTtpoibHbIe IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoTbI padoTbI
Pa3znea 1. IlepBoHayanbHble XUMHYECKHE TIOHATHUSA
Xumusi — BaxkHasi 00J1aCTh

11 €CTECTBO3HAHUS U 5 ) bubnuoreka [JOK

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

YeJIoBeKa

12 BemecTBa 1 xumMmudueckue 15 ) but6mmoreka [{OK

' peakunu https://m.edsoo.ru/7f41837¢

Wroro no pazneny 20

Pa3nea 2. Baxkneiimne npeacTaBuTe/ Il HCOPraHHYECKUX BelleCTB
)1 Bosznyx. Kucnopon. [Tonstue 6 bu6muoteka [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢
29 Bognopona.Ilonarue o kuciorax g 1 bubmuoreka [IOK

' U COIISIX https://m.edsoo.ru/7f41837¢
)3 Boga. PactBopsl. [lonsitue 06 5 1 1 bu6mmoteka [IOK

' OCHOBaHHMSX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIC KJTIaCCHI 1 | 1 bubnuoreka [JOK

' HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837¢

Hroro no pazaeny 30

Paspnen 3. Ilepnoanueckuii 3axkon u Ilepuoguyeckas cucrema xumudeckux 3j1eMeHToB /I. . MenaesieeBa. CTpoeHne aTOMOB.

XumMunueckasi cBsi3b. OKHCIUTEIHLHO-BOCCTAHOBHTEIbHBIE peaknuu



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

[Teprnoanueckuii 3aKOH 1

31 [Tepuonuueckas cuctema 7 but6mmoreka [{OK
XUMHYECKHUX 31eMeHTOB /JI. M. https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue aToma

. )O(HMqucxaﬂ CBA3b. BuGmiorexa LIOK

' KHCTITEIRHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBHBIC PEAKITUU
Hroro o paszeity 15 Egggﬁfﬁgg/gfms;wc
PeszepBHOE Bpemst 3 bubmorexa HOK
https://m.edsoo.ru/7f41837¢
OBHIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

9 KUIIACC

KosanuyectBo yacos DJIEeKTPOHHBIE
HaumeHoBaHMe pa3/iesioB U TeEM (undposbie)
Ne ni/m Kontposbnbie | IpakTnueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pa3jen 1. BemecTBo U XUMHYeCKHe peaKIIUA
L1 [ToBTOpeHue u yriayOnenue 3HaHUH 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3/IeloB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 bu6nuoreka [JOK
' peakuit https://m.edsoo.ru/7f41a636
13 DNEeKTpOIUTHYECKAs TUCCOLIUALIMSL. 2 1 1 bubnuorexa [JOK
' XHAMHMYECKHE PEAKIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Uroro no pazgeny 17
Pa3gen 2. HemeTa/sibl M UX COeIUHEHUS
71 OO6mrast XxapaKTeprUCTUKA XUMHIECKUX 4 1 bubnuotexa [JOK
' sneMeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO6mrast XxapaKTeprUCTUKA XUMHIECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u e€ 6 bubmmorexa [JOK
) PYTIIRL- &P https://m.eds00.1u/7f41a636
COCTUHECHHUS
OO6m1ast XxapakTepuCTUKa XUMHUECKUX
23 aneMeHTOB VA-rpymnmsl. A30T, pochop 1 ux 7 1 buommorexa LIOK
) PYTUIRL ’ P https://m.edsoo.ru/7f41a636
COCIMHECHUS
OO01mmas xapakTeprucTHKa XUMUIECKIX
2.4 snemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubmotera [JOK
' . py ' poa https://m.edsoo.ru/7f41a636
KPEMHHM U UX COCTUHECHUS



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

Uroro no pazaeny

25

Paznen 3. Mera/1iibl 1 X COeIMHEHUA

. bubmmoreka [JOK
3.1 Obmie cBoiicTBa METAIIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Bakueiinme MeTamibl U UX COSTUHEHUS 16 https://m.edsoo /741636
Wroro no pazneny 20
Paznen 4. Xumusi u oOKpyskamomas cpeaa
4.1 B a ¥ MaTepHabl B )KU3HH YeJI0BEKa 3 bubmmorexa LOK
' criectba 1 P https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
p 3 bu6mmoreka [IOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHMUE

8 KJIACC
KoaunuecTBO yacos
Ne ni/m Tema ypoka JaTa uzydyenust
Bcero

| [Ipenmer xumuu. Pone XuMuu B )KU3HU YesloBeKa. Tena u 1
BEIlleCTBa

2 IlomsTre o MeTOIaX MO3HAHUS B XMMHU 1

3 [TpakTuaeckas pabota Ne 1 «IIpaBuia paboTsl B 1abopaTopun |
1 ipuéMbl oOpalieHus ¢ 1a00paTOpHBIM 000PYI0BaHUEM
UYuctele BemecTBa U cMecu. CriocoObI pa3feneHus: CMecei.

4 X.D. «u3ydeHue crnoco0oB pa3AeICHHs] CMECEH: C TTOMOIIbIO |
Maraura, GUIbTPOBAHKE, BhIMIAPUBAHUE, TUCTUILISAIUS,
XpoMartorpadus.

5 [Tpaktuueckas padota Ne 2 «Paznenenue cmeceit (Ha mpumepe 1
OYMCTKH TIOBAPEHHOMN COJIN )

6 CraproBas quarHoctuyeckas padora. 1

7 AToMBI 1 MOJIEKYJIbI. X.D. «Co3/1aHe MOJIeJIe MOJIEKYJT 1
(IIrapoCTepIKHEBBIX )»

2 XUMHUYECKHUE IEMEHTBI. 3HAKU (CUMBOJIbI) XUMUYECKUX |
9JIEMEHTOB

9 [Ipoctolie u cnoxHbie BemecTBa. X.J. «/3ydyeHne u onucaHue |
(bu3HYECKUX CBOWCTB 00pa3I[0B HEOPTaHUYECKUX BEIIECTB)

10 ATOMHO-MOJIEKYJISIPHOE YUEHHUE 1

1 3aKOH MOCTOSIHCTBA COCTaBa BElIeCTB. XUMUYecKas hopMyIa. |
BaneHTHOCTh aTOMOB XUMHYECKHUX IJIEMEHTOB

12 OTtHocuTeNbHast aToMHasg Macca. OTHOCHTEIbHAs 1




MOJICKYJIAApHAd Macca

13

MaccoBast 10JIsI XUMHAYECKOTO 3JIEMEHTA B COSIMHCHUH

14

KonuuectBo BemecTBa. Monbs. MossipHas macca. X.0.
«Ha0nronenue oOpa3IoB BEIIeCTB KOJTMYECTBOM | MOJIb»

15

duznyeckre ¥ XUMHUYECKHE SIBIICHUS. XUMHUYeCcKas pcaKkuus.
X.92. «Habmronenue ¢puszndeckux (MaaBaeHUE BOCKA, TASHUEC
JbJ1a, paCTHPaHKE caxapa B CTYIKE, KUIIEHUE U KOHICHCAIIUS
BOJIbI) 1 XUMHUYECKHUX (TOPEHHE CBEYH, POKATIMBAHUE MEIHOM
MIPOBOJIOKH, B3aUMOJEHCTBHE Mela ¢ KUCIIOTOI) SIBICHUI

16

IIpu3Haky U ycaoBHsI MPOTEKAHUSI XUMUUECKHUX peakiuil. X.O
«HaOntonenue u onvcanue NpU3HAKOB MPOTEKAHUS
XUMHUYECKUX peaklni (pa3jiokeHre caxapa, B3auMOJICHCTBUE
CEpHOI1 KUCIJIOTHI C XJIOPUAOM Oapusi, pazioKeHue ruIpoKcuIa
meau (II) mpu HarpeBaHnu, B3aUMOIEUCTBHE XKele3a ¢
pactBopom conu meau (11)»

17

3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUECKHE YPAaBHEHUS
X.3. «Habnronenue u onvcaHue pe3yiabTaToOB MPOBEACHUS
OIBITA, WILUTFOCTPUPYIOLIETO 3aKOH COXPAHEHUS MacChD)

18

Brruncienus KOJIMYCCTBA, MACChI BCHICCTBA 10 YPABHCHUAM
XUMHNYCCKHX peaKI_II/Iﬁ

19

Krnaccudukanus XuMHUYECKUX peaklui (CoeTuHEeHMs,
pasnoKeHus, 3aMeleHns, 0OMeHa)

20

M. B. JlomoHOCOB — yuéHbIii-3HIHKIONEAUCT. O000IIeHHE
cHCTEMaTH3aIlUs 3HAHUH

21

Kontponbnas pabota Nel no teme «BeriecTBa 1 XUMHYECKHE
peaKum

22

Bo3nyx — cMmech razon. CoctaB Bo3ayxa. Kuciopon —
3JIEMEHT | MPOCTOoE BemecTBo. O30H




du3nueckue U XUMUYECKHAE CBOMCTBA KHCIOPOa (peakiuu
okucienus, roperue). [lonarue 06 okcumax. X.0.

23 «O3HakomIIeHHEe ¢ 00pa3llaMu OKCHUIIOB U OITUCAHUE UX
CBOMCTB»

24 CrniocoObI mosTyueHHst KUCIOPOAa B JTa00OpaTopuu U
poMbINIIeHHOCTH. [IpuMeHeHne kucnopoaa
TerutoBoit 3 PEeKT XUMUIECKON PEAKITUH, IOHATHE O

25 TEPMOXUMHUYECKOM YPAaBHEHHH, 3K30- M SHAOTEPMHUUECKUX
peaKImax

2% Tomnugo (HedTh, yroias U MeTaH). 3arpsi3HEHUE BO3/1yXa,
CIOCOOBI €ro NMpe10TBpaIEeHUs

7 [TpaxTrueckas padbora Ne 3 o reme «llomyuenue u cobupanue
KHCJIOPOAA, U3yUEHHUE €ro CBOMCTB»

73 Bonopon — snemeHT u nmpoctoe BeuecTBo. Haxoxaenue B
IIpUpoIEe

29 dusnueckue 1 XUMUYECKHEe CBOMCTBa Bogopoaa. Ilpumenenune
BOZOpOJA

30 [lonsiTHE O KHCIOTAX U COJAX

31 CriocoOBbI mosTydeHHst BOIOpO/ia B TAOOPaTOPUH

1 [Tpaktuyeckas padora Ne 4 o teme «llonyuenue u codbupanue
BOJIOPO/1a, U3YUEHHUE €T0 CBOMCTBY

33 MonsipHblii 00BEM razoB. 3akoH ABOrajpo

14 Brruucnenus 06bEma, KOMUYeCcTBa BEIIECTBA ra3a 1o ero
M3BECTHOMY KOJIMYECTBY BEILIECTBA MIIK O0BEMY

15 Berunciienust 06bEMOB ra3oB [0 ypaBHEHHIO PEAKIIMU Ha
OCHOBE 3aKOHAa OOBEMHBIX OTHOILLIEHHUH I'a30B

36 dusnyeckre U XMMUUECKHUE CBOMCTBa BOJbL. X.O.




«B3anmoelicTBUE BOIBI C METAJUTaMU (HATPUEM H KaJIbIIHEM )
(BO3MOHO HCIIOIH30BAaHUE BHICOMATEPUATIOB))»

CoctaB ocHoBanuil. [lonsTre 06 nHaMKaTopax. X.0.
«HccnenoBanne 00pa3oB HEOPraHUUECKUX BELIECTB

37 Pa3IUYHBIX KJIACCOBY»
X.92. «Habmronenne n3MeHEeHHsI OKPACKH UWHIANKATOPOB B
pacTBOpax KUCIJIOT U ILIEJI0YeiD)
Bopa xak pactBopurens. HacbllieHHbIE 1 HEHACBILICHHbBIE

13 pacTtBopsl. MaccoBas 101151 BellecTBa B pacTBope. X. O.
«HccnenoBanue 0ocOOEHHOCTEN paCTBOPEHHUS BEIIECTB C
Pa3IMYHON paCTBOPUMOCTBIO»
[Tpaktuyeckas padora Ne 5 mo teme «IIpuroroBienue

39 pacTBOPOB € ONpPEAEIEHHON MAaCCOBOM J0JIEW pacTBOPEHHOTO
BEIIECTBA»

40 Kontponbnas padora Ne2 o reme «Kucnoposa. Bogopo.
Bonma»

41 Oxcuppl: cocTaB, KiacCUpUKaIMsi, HOMEHKIIATypa
[TosrydyeHne u XUMHUYECKUE CBOMCTBA KUCIOTHBIX, OCHOBHBIX U

42 amM(oTepHBIX OKCUA0B. X.D. «M3yueHune B3auMoAecTBUS
okcuga meau (I1) ¢ pacTBOpoM cepHOM KUCIOTHD»

43 OcHoBaHus: cOocTaB, KIacCU(pUKaLMs, HOMEHKIATypa

44 [Tomyyenue u XMUMHYECKUE CBOMCTBA OCHOBaHUI
Kucnotsl: coctaB, kinaccudukanus, HOMEHKIaTypa. X.0.

45 «3yueHne B3auMOAEHCTBUS KUCIIOT C METAJUIAMH, PEAKLIUI
HENTpaInu3alun»

46 [Tonydyenue n XuMHUYECKHE CBOMCTBA KUCTIOT

47 Conu (cpenHue): HOMEHKIATypa, CIOCOOBI MOTyYeHHS,

XUMUYECKHe cBoMcTBa. X.D. «3yueHne BHITECHEHHUE OTHOTO




MeTaJia IpyruM U3 pactsopa conu"

[Tpaktuueckas padota Ne 6. Perenue sxciepuMeHTaIbHBIX

48 3aja4 1o reMe «OCHOBHBIE KJIacChl HEOPraHUYECKUX
COEIMHEHUID)
I'eneTnyeckas CBA3b MEXAY KJacCaMHM HEOPraHMYECKHUX

49 coenuHennil. X.2. «BzaumoaeiicTBre ruipokcuia HUHKA C
pacTBOpaMu KUCIJIOT U LIEN0YEH»

50 O06001IeHre 1 cucTeMaTh3alus 3HaHui

51 KonTponbhas padota Ne3 no teme "OCHOBHBIE K1acChl
HEOPraHUYECKUX CoeAMHEHUN"
IlepBble MONBITKY KJIACCU(PUKALIUNA XUMUYECKUX IEMEHTOB.

52 [TonsTre o rpymnmnax cXoIHbIX 3J1eMeHTOB. X.0. «3yuenue
00pa31oB BELIECTB METAJUIOB M HEMETAIIOBY

53 [Tepuonnueckuii 3akoH u [leprnoanueckas cuctema
xumMuueckux aemeHToB J[. . Menneneesa

54 [Iepuonsl, rpynmsl, NOATPYIIIIBI

55 Crpoenue atoMoB. CocTaB aTOMHBIX siep. M30Tomnsl

56 CrtpoeHue 371eKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB
Ilepnonnueckoii cucremst 1. 1. Menneneena

57 XapaKkTepUCTUKAa XMMHUYECKOI0 2JIEMEHTA 10 €0 MOJIO0KEHUIO B
ITepunonnueckon cucreme /1. 1. Menneneena
3nauenue llepnonnyeckoro 3akoHa JUis pa3BUTHsI HAyKU U

58 npaktuku. J[. 1. MenaeneeB — y4€Hbli, e1aror u
rpaX<1aHuH

59 [Ipomexyrounas arrectauusa. KontposbHas padota

60 DIEKTPOOTPULATENIBHOCTh AaTOMOB XMMHUECKHUX 3JIEMEHTOB

61

HNonnas xuMudeckas CBI3b




62 KoBanenTHas nosisipHasi XuMHu4decKas CBsI3b

63 KoBaneHntHas HenossipHasi XuMu4eckasi CBsI3b

64 CreneHp OKUCICHUS

OKUCIUTENHbHO-BOCCTAHOBUTEBHBIE PEAKIUU. X.0.
«IIpoBeneHre ONBITOB, UILUTFOCTPUPYIOIIUX MPUMEPHI

65 OKHCJIUTEIIbHO-BOCCTAHOBUTEIBHBIX Peaklnii (ropeHue, !
peaKIHK pas3yIoKEHUs, COCTUHECHHUS ).»

66 OKMCIIUTEIIA U BOCCTAaHOBUTEIN 1

67 Kontponbnas padora Ne4 o reme «CtpoeHue aToma. 1
XuMHYecKas CBI3b»

68 O06001IeHrEe 1 cucTeMaTh3alus 3HaHUi 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




9 KUIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

Bcero

Jlara
H3yYeHUs

Ilepuoanueckuii 3akoH. [lepuoanueckas
cHCTEMa XMMHYECKuX d1eMeHToB JI. W.
Meunpeneena

3aKOHOMEPHOCTH B U3MEHEHUU CBONCTB
XUMHYECKHUX IJIEMEHTOB MEPBBIX TPEX
MIEPHOIOB

Knaccudukanus 1 HoMeHKIaTypa
HEOPraHMYECKUX BEIIECTB

Buabl XMuMU4ECKOM CBS3U U TUIIBI
KpUCTAJUIMYECKUX pemeToK. X.0.
«O3HaKOMIIEHHE C MOJIEIISIMU
KPUCTAUTMUECKHUX PEeUIETOK
HEOPTraHWYECKHUX BEIIECTB — METAJIOB U
HeMeTasuioB (rpaduTa v amMasa),
CJIOHBIX BEILIECTB (XJIOpHUAa HATPUS)»

Kontponbhas pabota Nel o reme
«IToBTOpenue u yriayOiaeHne 3HaHUH
OCHOBHBIX Pa3/esioB Kypca 8 Kjacca»

Knaccudukanus XuMHUECKUX peaKiui
0 Pa3JIMYHBIM PU3HAKAM

[ToHsATHE O CKOPOCTH XMMUYECKOMH
peakuuu. [ToHsATHE O TOMOT€HHBIX U
reTepOreHHbIX peakusax. X.0.
«HccnenoBanue 3aBUCUMOCTH CKOPOCTH
XUMHUYECKON pPEaKLMK OT BO3AEUCTBUS
pas3InYHbIX (HAKTOPOB»

IlousTre 0 XUMHYECKOM PaBHOBCCHHU.
(DaKTOpBI, BJIMAIOIIUEC Ha CKOPOCTH
XHMHYSCKOHN PE€AKIIUN U ITOJIOKEHUEC
XUMHYECKOI'0 paBHOBECHUS

OKHCIUTENbHO-BOCCTAHOBUTEIILHBIE
peakiuu. X.9. «[IpoBeeHue onbITOB,
WLTIOCTPUPYIOIINX TPUMEPHI
OKHCITUTEIIHbHO-BOCCTAHOBUTEIIHHBIX
peaknuii (ropeHue, peakiuu
Pa3IoKEeHUs, COEAMHEHHUS ).

10

Teopust 2IEKTPOIIUTUIECKON




nucconuanyy. CHIbHEIE U ClIa0bIe
anekTpoauThl. X.D. «UccnenoBanue
3JIEKTPOTPOBOAHOCTH PACTBOPOB
BEIIIECTB, MPOIIecca TUCCOIUAIINN
KHCJIOT, IIEJI0Ueh U coJiel (BO3MOMXKHO
WCITOJIb30BAaHNE BHUJICO MATEPHUATIOB),»

11

Honnble ypaBHEHUS peakuuid. X.0.
«ITpoBeneHne ONbITOB,
WITIOCTPUPYIOIINX MTPH3HAKH
NPOTEKAHUs PeaKIMii HOHHOTO OOMEHa
(oOpa3oBaHue ocaaKa, BbIICICHUE Ta3a,
00pazoBaHHUE BOJIBI)».

12

XUMHUYECKUE CBOMCTBA KUCIIOT U
OCHOBaHHUU B CBETE MPEACTABICHUI 00
ANEKTPOIUTUYECKON TUCCOIUALINHT

13

XUMHYECKHE CBOMCTBA COJIEU B CBETE
MPEJICTaBICHU 00 ANEKTPOIUTUIECKON
JIYCCOLMAIUN

14

ITonstue o TUAPOJIN3C coJieit

15

O060011eHre U crucTeMaTu3alys 3HaHUH.
X.D.»Pacnio3HaBaHie HEOPraHMUYECKUX
BEIIECTB C MOMOIIBIO KAYeCTBEHHBIX
peakuuii Ha HOHBIY X.D. «3yueHue
00pa3IoB HEOPTAaHMYECKUX BEIICCTBY

16

[TpaxTrueckas padorta Ne 1. «Pemenune
AKCIEPUMEHTAJIBHBIX 3a7a4»

17

KoHnTtponbHas padora No2 mo teme
«DNEKTPOJIIUTUYECKAS TUCCOLIMALINS.
XVMHYECKUE PeaKIMK B pacTBOPax»

18

OO61as xapakTeprCTHKa raJOreHOoB.
XUMHYECKUE CBOWCTBA HA TIPUMEpE
xjopa. X.3. «OnbIThI, OTpaXxarolre
buznyeckue 1 XuMUIECKHe CBONCTBA
TaJIOTeHOB U X COETUHEHHH (BO3ZMOXKHO
HCII0JIb30BAaHUE BUJIEOMATEPHATIOB)».

19

Xnopoogopoa. ComnsiHasi KUCIIOTa,
XMMHYECKHUE CBOMCTBA, MOJyYCHUE,
npuMeHenue. X.2. «O3HaKOMJICHHE C
obOpasmamu XJI0pu10B (TaIOTCHHUIOB).

20

[TpakTrueckast pabora Ne 2 o teme
«ITonydeHne CONITHOM KHUCIIOTHI,




U3y4yeHUue €€ CBONCTB»

21

Brluncnenus 1o ypaBHeHUIM
XUMUYECKUX PEaKLU, €CIIU OJUH U3
pEeareHToB JIaH B U30bITKE.

22

OO01mas xapakTepuCcTHKa 3JIEMEHTOB
VIA-rpynibl

23

AmioTponHbie MOIU(UKALIUN CEPBHI.
Haxoxnenue cepbl 1 €€ coeTUHEHH B
npupojae. XMMHUYECKHE CBOMCTBA cep.
X.9. «O3HaKoMIIeHHE C 00pa3amMu
Cepbl U €€ COeTMHEHUSIMU (BO3MOXKHO
MCII0JIb30BAHUE BUJIEOMATEPHUAIIOB)»

24

CepoBoaopo, cTpoeHue, Pu3ndecKue u
XUMHUYECKUE CBOUCTBA

25

Oxcuppl cepsl. CepHast KMCIIOTA,
¢uznyeckue 1 XuMHUYECKHE CBOMCTBA,
npuMmenenue. X.0. «Habmonenue
nporecca 00yrJIMBaHUs caxapa Mo
JIEHCTBUEM KOHIICHTPUPOBAHHON CEpHOM
KHUCJIOThI, U3Y4eHHE XUMHUECKUX
CBOICTB pa30aBiIeHHON CEpPHOI
KHCJIOTBI, IPOBEJICHNE KaUeCTBEHHOMN
peakiuu Ha Cyab(}aT-uoH 1 HAOJII0ICHHE
IpU3HAKa e€ MPOTEKaHMsD)

26

XHWMHUYECKUE PEAKIINH, JIEKAIUE B
OCHOBE ITPOMBIIIIEHHOT'0 CII0co0a
MOJIYYEHUS] CEPHOU KUCIIOTHI.
XHWMHUYECKOE 3arpsA3HEHNE OKPYIKAIOIIEH
CpeJlbl COETMHEHUSIMU CEPBI

27

Brauciesne MaccoBOM J0JIU BBIXOIa
MPOAYKTa PEAKIUU

28

OO6m1as xapakTepucTrKa 3JIeMEHTOB V A-
rpynnbl. A30T, pacmpocTpaHEHHE B
npupojie, GU3NIECKUEe U XUMHUIECKHE
cBoiicTBa. X.9. «O3HaKOMIICHUE C
(bu3NYECKUMU CBOMCTBAMHU a30Ta,
docdopa 1 ux coeqHEHUN (BO3MOKHO
HCTIONIb30BaHUE BUICOMATEPUATIOB)»

29

AmMHaK, ero pu3nueckue u
XUMUYECKHE CBOWCTBA, IIOyYEHUE U
npuMmeHeHue. X.0. «lIposenenue
KAuECTBCHHOW peaklMy Ha HOH




aMMOHHUS U HM3y4Y€HHUE MPU3HAKOB €e
IIPOTEKAHUS»

30

[Tpaktuyeckas padora Ne 3 o Teme
«lTomydyenne amMmmuaka, U3y4eHue ero
CBOMCTB»

31

A3oTHas KUCOTa, € pusnueckue u
XUMHUYECKHE CBOMCTBA. X.0.
«B3aumopelicTBue KOHIIEHTPUPOBAHHON
A30THOM KHUCJIOTHI C ME/IbIO (BO3MOYKHO
UCIIOJIb30BaHUE BUICOMATEPHAIIOB)»

32

Hcnonp30oBaHre HUTPATOB U COJIER
aMMOHHUS B KQUECTBE MUHEPAIbHBIX
ynoOpeHuii. XuMuueckoe 3arpsi3sHeHNe
OKpYKaroIle Cpebl COEUHEHUSIMU
azora

33

®ochop. Okcun docdopa (V) u
dbocdopras kuciaora, GU3nIecKue u
XMUMHUYECKHE CBOMCTBA, nosryueHue. X.0.
«IIpoBencHNE KaYeCTBEHHON PeaKIuu
Ha U ¢ocdar - HOH U U3yUeHue
MPU3HAKOB €€ MPOTEKAHUS»

34

Hcnonp3oBanue hocharoB B kauecTBe
MHUHEpaJIbHBIX Y100peHUi. 3arpsi3HeHue
npupoHO# cpensl pocharamu. X.0.
«O3HaKkoMIIeHHE ¢ 00pa3liaMu a30THBIX
u GpochopHBIX yAOOpEeHUI»

35

VYrnepon, pacnpocTpaHeHue B IpUpo/Ie,
buznyeckrue 1 XUMUIECKHe CBONCTBRA.
X.9. «M3yuenue moaenei
KPUCTAUTMUECKHUX PEHIETOK anmasa,
rpaduTta, QyaepeHar.

36

Oxcuipl yraepona, ux Gpusndeckue u
XMMHYECKHE CBOWCTBA. DKOJIOTUYECKUE
npoOJIeMBl, CBA3aHHBIE C OKCHIOM
yraepoaa (IV). X.9. «O3nakomienue ¢
HPOLIECCOM aCOPOLIUH PAaCTBOPEHHBIX
BEIIIECTB aKTUBUPOBAHHBIM YTJIEM U
YCTPOMCTBOM MPOTHUBOTA3a»

37

VYroapHasa KACIOTa U €€ COJIN

38

[Tpaktuyeckas padora Ne 4 o Teme
"IlosrydyeHune yrieKuciioro rasa.
KavecTBeHHast peakiys Ha KapOoHaT-




n

HOH

39

[lepBoHaYanbHbIE TOHATHS 00
OPraHUYECKHUX BELIECTBAX KaK O
COCIMHEHUAX YIJIEpOaa

40

Kpemuuii u ero coequnenus. X.0.
«ITpoBeneHrne KaueCTBEHHBIX pPEeaKIIHil
Ha CHJIMKAT-UOH U U3yYeHHUE MPU3HAKOB
UX MPOTEKAHUS»

X.3. «O3HaKOMJIEHHE € IPOAYKIMEH
CUJIMKATHOW TPOMBIIIIEHHOCTID)

41

[TpaxTrueckast pabora Ne 5. Pemenue
SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME
«BaxHelmme HeMeTaIIbl U UX
COCITUHECHHUS

42

KontponbHas padota Ne3 o reme
«BaxHenime HeMeTaUIbl U UX
COEIMHEHU S

43

OO01mas xapakTepUCTHKa XUMUYECKUX
3JIEMEHTOB — METAJIJIOB.
Mertamnudeckas CBSI3b U MeTaJlJIMUecKast
KpUCTaJUIMUecKasi pelérka.
dusnueckue cBoHCTBAa METAJIOB. X.0.
«O3HakoMIIeHHE ¢ 00pa3IiaMu METaIOB
¥ CILJIABOB, UX (PU3NUYECKUMU
CBOMCTBaMM.

44

XUMHUYECKUE CBOICTBA METAJLIOB.
DIEKTPOXUMHUYECKHUH Psiji HANpsHKEHUH
METaJUIOB.

45

OO6mme cnocoObI MOTYYEHUST METaJLIOB.
CnnaBel. BeruncneHus mo ypaBHEeHUSIM
XUMHYECKHX PEaKIUil, €CIIN OJIMH U3
pPEareHTOB COACPKUT MPUMECH

46

[TonsiTHE O KOpPO3UM METALIOB. X.0.
«3y4yeHue pe3ysbTaToB KOPpPO3UU
METaJUIOB (BO3MOYKHO UCIIOJIb30BAaHHE
BUJICOMATEPHUAIIOB)».

47

[llenounbie MeTayibl. X.0.
«Ha0nroieHne u onrcaHue mporeccoB
OKpAITUBaHUs TUIAMEHU MOHAMU HATPUS,
KaJTUsl ¥ KaTbIus (BO3MOXKHO
UCTIOJTb30BaHUE BUICOMATEPUATIOB)).




48

OKCHUIBI ¥ THIPOKCHUIBI HATPHUS M KaJTHSL.
X.9. «M3yuenue ocobeHHOCTEN
B3aUMOJICHCTBHS OKCHJIA KAJIBLIUS U
HaTpUs ¢ BOJI0H (BO3ZMOXKHO
UCIIO0JIb30BaHUE BUJIEOMATEPHAIIOB)».

49

[llenouno3eMeNbHBIC METAJIIBI —
KaJIbIIMHA 1 Maroui

50

Baxnaeiinme coennHEeHUS KaJIbIIUA

51

0O0001IEeHNE U cUCTEMAaTHU3allis 3HAHWI

52

JKécTtkocTh BOIBI U CIIOCOOEI €8
yCTpaHEHHUSI.

53

[TpakTuyeckas padora Ne 6 o Teme
"YKECTKOCTH BOABI 1 METOEI €6
yCTpaHeHHs"

54

AmoMUHUA

55

AmMoTepHBIC CBOWCTBA OKCHJIA U

rugpokcuna. X.9. «MccnenoBanue
aM(pOTEPHBIX CBOMCTB THIPOKCHU/IA
AJTIOMUHUS U THUJIPOKCHUIA IIUHKAY.

56

Kenezo X.0. «M3ydyenue nponeccon
TOpEeHUs KeJie3a B KUCIOPOae
(BO3MOYKHO HCITOJIb30BaHUE
BUJICOMATEPHAIIOB )».

57

Oxcuppl, THIPOKCHBI M COJH JKee3a
(I) u xene3a (I11).

58

O06001eHre U cCUCTEMAaTU3aIUs 3HAHUN
X.9. «/3yueHne npu3HaKOB MPOTEKAHUS
KaueCTBCHHBIX PEaKIUi Ha HOHBI:
MarHusi, KaJbIus, aTIOMUHUS, [IUHKA,
xenesa (II) u xxeneza (I1I), meau (I1)»

59

IIpomexyTouHas arTecTanus.
KonTposnbHas pabota

60

[Tpaktuueckas padora Ne 7. Pemenue
HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
«Baxneiiniie MeTaJIbl U UX
COCJTMHECHUS

61

Brrancnenus mo YpPaBHCHUAM
XUMHUYCCKUX peaKI_lI/II\/'I, €CJIM OAUH U3
pe€arcHToB J1aH B HU30BITKE WJIN COACPIKUT
IMPUMCCH. BrrunciaeHns MaccoBoil 1011
BBIXOJa MPOAYKTA pCaKIIUH.




62 O0001IeHne U CUCTEMAaTU3AIINS 3HAHUI 1
KonTtponbHas pabota Ne4 o reme
63 «BakHelIme MeTalIbl U UX 1
COEUHEHHS
BemecrBa u MaTepHaIbl B
IIOBCEIHEBHON JKU3HM 4YeJoBeka. X.D.

64 «3yuenune o0pa3ioB MaTEepHaJIOB 1
(cTekI10, CTIaBbl METAJJIOB, TOJUMEPHBIE
MaTepUabl)».

65 XUMHYECKOE 3arps3HEHNE OKPYIKAIOIIEH |

cpenbl

66 Ponp xuMum B pelieHun 3KOJI0THYECKUX 1

npodiaem

67 XUMHAYECKHE 3HAHUS CETOMHS 1

68 O0600611IeHNE U CUCTEMAaTU3aLUs 3HAHUH 1

OBIIEE KOJIMYECTBO HACOB I1O 68

I[TPOTPAMME




