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MNOACHUTEJIBHASA 3AIINCKA

[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;

— TMpEeACTaBICHUW 00 DJIIEKTPOIUTHYECKOW JUCCOIMAIIMM 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 Kmacey.

[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:

— (opMHpoBaHME HWHTEIIEKTYaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY TPUHSATHIO PEIICHUH,
CIIOCOOHOM a/lanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HamnpaBJICHHOCTh OOyYEeHHs Ha CHCTEMAaTHYeCKOoe MpHOOIIEHUE
o0y4Jarommuxcss K CaMOCTOSITENIbHOW TI03HABATEIBLHON JEATEIIbHOCTH, HAyYHBIM
METOJlaM TO3HaHUsA, (POPMHUPYIOIMIMM MOTHUBAIMI0O U Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

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

— (¢dopmupoBanne o0O0mEeH (YHKIIMOHATLHON 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 Yy OOYy4YalOIMUXCS 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 BemectBa. Mosib. MonsipHas macca. B3auMOCBSI3b KOJIMUECTBA,
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, B3auMoAeicTBHE Kere3a ¢ pactBopoM coiu meau (1),
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 BojJopofa (ropeHue), B3auMozeiicTBue Bojopoaa ¢ okcugaom meau (11)
(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 B3aumojeicTBus okcuga menu (II) ¢ pacTtBopom 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 xapaktepuctuka 3nemMeHToB VIA-rpynmbel. 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 xapakrepucTuka 37JeMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
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. A30THAasl KHCIIOTa, €€ MoJydeHue, (PU3NYeCKHe U XUMUYECKHE
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.
Oxkcug docdopa (V) u pochopHas kuciora, puznueckue 1 XMMUYECKUE CBONCTBA,
nostyuenue. Mcnonas3oBanue GpocdaroB B KaUeCTBE MUHEPAIBHBIX YI0OPEHUH.

Oo6mast xapaktepuctuka snemMeHToB [VA-rpynmbel. OCOOEHHOCTH CTPOCHUS
aTOMOB,  XapaKTepHbIE  CTENEHU  OKHUCJICHUS.  YIJIepoJa,  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 rino0anbHOrO TOTEIUICHUS KJIUMara, IMapHUKOBBIN
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
okcuae kpemHus (IV) u kpemuueBoit kucinore. CUIUKATHI, UX HMCIIOIL30BAHUE 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
XUMHUYECKHEe CBOMCTBA xene3a. OKkcubl, rupokcuibl 1 cou xxenesa (II) u xenesa
(IIT), ux coctaB, CBOMCTBA U MOJy4YCHUE.

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 xenesza (II1), meau (II), HabmroeHUE U onMKMcaHUE MPOLIECCOB OKPAIIMBAHUS
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 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, MOCTOSIHCTBA 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-CIICICTBEHHBIX CBS3€H — i M3Y4YEHUS CBOMCTB
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 KNIACC
KoanuyecTBO 4acoB
Ne HanmenoBanue pa3ienoB u JIeKTpOHHBIe (HH(POBHIE)
KonTpoabHbie IIpakTnyeckune
n/n TeM NPOrpamMMbl Bcero o0pa3oBaTe/bHbBIEC pecypcChl
padoThI padoThI
Pasnen 1. [lepBoHavaiabHbIe XUMHUYECKHE MOHATHSA
Xumus — BakHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) bu6mmoreka [JOK

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

YyeJI0BeKa

12 BemecTBa M XUMHYECKHE 15 | Bbu6moreka [JOK

' peakuuu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Pa3zgen 2. BaxxHelnue npeacTaBuTe/ i HEOPraHU4eCKuX BelecTs
21 Bosnyx. Kucnopon. Ilonsitue 6 bubnuorexa [IOK

' 00 okcugax https://m.edsoo.ru/7f41837¢c
)7 Bonopoa.Ilonstue o 2 1 bubnuoreka [IOK

’ KHUCJIOTaX U COJIAX https://m.edsoo.ru/7f41837¢c
)3 Boga. PactBopsl. [Tonstue 06 5 | 1 bub6muoreka IIOK

’ OCHOBAHUSAX https://m.edsoo.ru/7f41837¢
24 OCHOBHBIE KJIaCCHI 13 ) 1 bub6mmoreka [JOK

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

Hroro no pazneny 32

Pasnen 3. llepuoanueckuii 3axon u [lepuoanyeckas cucrema xummudeckux 3j1eMeHToB /I. U. MenaeseeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Tepuonnueckuii 3aKOH U
[Tepuoanueckas cuctema

bu6mmoreka [JOK
3.1 XHMHHCCKAX demenTos /1. 1. 7 https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue
aToMa
XHUMHYECKast CBI3b. BuG 110K
HOJIMOTEKA
3.2 OxucnuTessHo- ? https://m.edsoo.ru/7f41837¢
BOCCTAHOBHUTEIJIHHBIC PEAKIINU
bu6mmoreka [IOK
4! 1
TOro 1o pasney 6 https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOI'PAMME




9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumenoBanue pa3aeoB M TeM (uudpoBble)
Ne i/m P KoHnTpoabHbI IIpakTH4eckue op
MPOrpamMMmblI Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypchl
Pa3nen 1. BemecTBO 1 XMMU4eCKHeE PeaKINU
. bubmuoreka [{OK
[ToBTOpeHue u yriryOieHne 3HaHu|
1.1 5 1 https://m.edsoo.ru/7f41a63
OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca p
bubnnoreka [IOK
OCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX
1.2 . 4 https://m.edsoo.ru/7f41a63
peakuuii 6
bu6mmoreka [JOK
DNEeKTPOIUTHYECKAS UCCOLUALIMS.
1.3 8 1 1 https://m.edsoo.ru/7f41a63
XHUMHUYECKUE PEAKIIMU B PACTBOpaAx 6
Hroro no pazgeny 17
Pa3gen 2. HeMeTaJJILI M X CO€IUHEHUS
bu6mmoreka [JOK
OO61mas xapakTepucTUKa XUMUYECKIX
2.1 4 1 https://m.edsoo.ru/7f41a63
snemeHToB VIIA-rpynmnsl. ["agorenst 6
OO1m1ast XapaKTepPUCTHKA XUMHYECKHX bubnnorexa [IOK
2.2 aneMeHToB VIA-rpynmsl. Cepa u eé 6 https://m.edsoo.ru/7f41a63
COCIUHEHHUS 6
OO11ast XxapaKTepUCTHKA XUMHYECKHX bubnnorexa [IOK
2.3 anemMeHToB VA-rpynmsl. A3ot, hochop u ux 7 1 https://m.edsoo.ru/7f41a63
COCIMHEHUS 6
2.4 OO6mmas xapakTeprucTUKa XUMHUIECKUX 8 1 2 bubmuoreka [{OK




aneMeHToB [VA-rpynmnsl. Yriaepon u
KPEMHHUI U UX COECIMHEHHUS

https://m.edsoo.ru/7f41a63
6

Hroro no pazneny 25
Pa3zaen 3. Meraaabl 1 MX COeAMHEHHS
bubmnoreka [HOK
3.1 OO01111€e cBOICTBA METAIIJIOB 4 https://m.edsoo.ru/7f41a63
6
bubmuoreka [{OK
3.2 Bakueiinme MeTainl 1 UX COSTUHEHUS 19 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 23
Pa3nen 4. Xumus u oxkpy:xaonias cpeaa
bu6mmoreka [JOK
4.1 BemectBa 1 MmaTepuaibl B )KM3HU 4EJIOBEKA 3 https://m.edsoo.ru/7f41a63
6
Hroro no pazgeny 3
bu6mmoreka [JOK
PeszepBHOe Bpemst 3 https://m.edsoo.ru/7f41a63
6
OBHIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 68




IHOYPOYHOE IIJIAHUPOBAHHUE

8 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne ungposbie
Tema ypoka KoHTpoJILHBI IpakTH4eckune
n/n Bcero o0pa3oBaTte/ibHbIE
e padoThblI padoTsI
pecypcsbl
) ITpenmer xumuu. Ponp XuMun B XKU3HU 1 bubnuoreka LIOK
yeJioBeka. Tesa u BeliecTBa https://m.edsoo.ru/ff0d210c
2 [TonsiTHEe 0 METO/IaX MO3HAHUSA B XUMUHU 1 bubmmorexa [OK
A https://m.edsoo.ru/ff0d227¢
[TpaxTrueckast padbota Ne 1 «IIpaBuna paboTbl
3 B JIa0OPATOPHHU U IPUEMBI 0OPAILIEHUS C 1 bubmorexa IIOK
paTop P P hitps:/m.edsoo.rw/f0d23de
71a00paTOPHBIM 000PYI0BAaHUEM
4 YucTele BemecTBa 1 cMecH. CIIocoObI 1 bubnuoreka [JOK
paszeneHus cMecen https://m.edsoo.ru/ff0d26ca
[TpakTrueckas padota Ne 2 «Paznenenue
5 cMecel (Ha mpuMepe OUUCTKY MOBAPEHHOM 1 Bubmmorexa [IOK
p p P https://m.edsoo.ru/ff0d28c8
COJIN)»
bu6mmoreka [JOK
A 1
6 TOMBL H MOTICKY IR https://m.edsoo.ru/ff0d2a6e
. XHUMHUYECKUE DIIEMEHTHI. 3HAKU (CUMBOJIBI) 1 bubnuorexa [JOK
XUMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocTbic U ClIOKHBIC BEIIECTBA 1 bubmorexa TOK
p H https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1 bubmmorexa [OK
yp y https://m.edsoo.ru/ff0d2d50
10 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB. 1 bubmuoreka [JOK




Xumunyeckasi hopmyia. BareHTHOCTh aTOMOB
XUMHUYECKHUX AJIEMEHTOB

https://m.edsoo.ru/ff0d2eae

1 OTHOCUTENBHAsT aTOMHAs Macca. bu6mmoreka [JOK
OTHOcHTENbHAsA MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 1011 XHMUYECKOTO 3JIEMEHTA B bu6mmoteka [JOK
COEIMHEHUU https://m.edsoo.ru/ff0d350¢
13 KonuuecTBo BemecTBa. Mosnb. MoisipHas bu6mmoreka [JOK
macca https://m.edsoo.ru/ff0d5230
14 DU3NYECKUE U XUMUYECKHE SIBIICHUS. bu6mmoreka [IOK
XumMuyeckas peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haky U ycioBus MPOTEKaHUS bu6nuoreka [IOK
XUMHUYECKUX PeaKinil https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHUsI MaCcChl BEIIECTB. bu6mmoreka [JOK
XHWMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
17 Brrancnenus koquuecTBa, MacChl BEIIECTBA 10 bubmuoreka [JOK
YPaBHEHUSIM XUMHUYECKHX PEaKIUn https://m.edsoo.ru/ff0d5708
Krnaccudukanus XuMUyecKuX peakuui
18 (coe I/IH(I;HI/IH a3J105KEHUS 33151)6 CHUS bubmmorexa [OK
A ds ’ Hl ’ https://m.edsoo.ru/ff0d3f34
obmMeHa)
M. B. JIOMOHOCOB — y4€HBIi-
19 sHIMKIoneAUuCT. O000ImeHNEe 1 bubmorexa TIOK
1 AT, H;I https://m.edsoo.ru/ff0d40c4
cucTeMaTru3anus 3HaHU
20 Kontponbnas paborta Nel no teme «BemiectBa bu6mmoreka [JOK
A XUMHYECKUE PEAKLIAN» https://m.edsoo.ru/ff0d4290
Bozayx — cmechk ra3zoB. CoctaB Bo3ayxa.
Y Y bubmuoreka [JOK
21 Kucnopon — sneMeHT 1 mpocToe BEMIECTBO.

O30H

https://m.edsoo.ru/ff0d448e




dusnyeckre U XMMHYECKHE CBOMCTBA

but6mmoreka [{JOK

22 .
KHCJIOpO/ia (peaKIuu OKUCIICHUS, TOPCHUE) httos://m.edsoo.ru/f0d46 14
IMousite 06 oxkcumax
CriocoObI OJTy4eHUsT KUCIIOPOa B
23 J1a00paTOPUHN U IIPOMBIIILIEHHOCTH bubmmorexa LIOK
paTop P ) https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoia
TemnoBoit > hekT XUMHUIECKON peaKIlnH,
24 MOHSTHE O T(S(bMOXI/IMI/ItIeCKOM paBHeHI/II/I bubmmorexa IIOK
p yp ’ https://m.edsoo.ru/ff0d4790
9K30- U IHAOTEPMUUYECKUX PEAKITUIX
Tomnuso (He(dTH, Yroiab U METaH).
25 3ar ;13He1§14e(11;03 yxa CII0COOBI Ztro bubmorexa HOK
P AYXa, https://m.edsoo.ru/ff0d4c4a
MpEeI0TBPAIEHHUS
[Tpaktuyeckas padora Ne 3 o Teme
26 «[lonyueHnue u codOupanue KUcCIopoaa bubmorexa HOK
Y " P poAd, https://m.edsoo.ru/ff0d4ae2
M3Y4YEHUE €r0 CBOMCTBY»
27 Bonopon — 351eMeHT U IPOCTOE BELECTBO. bubnuoreka [IOK
Haxoxnaenue B npupojie https://m.edsoo.ru/ff0d4dd0
73 DOU3NYECKUE U XUMUYECKHUE CBOMCTBA bu6mmoreka [IOK
Bojopoja. [Ipumenenune Bosiopoaa https://m.edsoo.ru/ff0d4dd0
bu6mmoreka [{IOK
2 IT
? OIUITHE O KUCIOTAX | COIAX https://m.edsoo.r/f0d50d2
30 Crioco06bl MoTydeHus: BOAOPoa B bu6mmoreka [{JOK
nabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas padora Ne 4 o reme
31 «ITonyuenne u cobupanne BogOpoaa bubmiorexa HOK
y N p AOpoa, https://m.edsoo.ru/ff0d4f42
W3Y4YEHUE €r0 CBOMCTBY»
b K
32 MoutsipabIii 00bEM Ta30B. 3aK0OH ABOTAIpO nomorexa 110

https://m.edsoo.ru/ff0d542e




Breraucnenus 06’BéMa, KOJINYCCTBA BCIICCTBA

but6mmoreka [{JOK

33 rasa I10 €ro M3BECTHOMY KOJIMYECTB
. y y https://m.edsoo.ru/ff0d55a0
BEIIECTBA WU 00bEMY
Brraucnenus 00EMOB Ta30B 10 YpaBHEHUIO
34 €aKI[MH HAa OCHOBE 3aKOHA 00BEMHBIX bubmmorexa LIOK
p i https://m.edso0.1ru/ff0d5708
OTHOIIIEHUH Ta30B
35 dusndueckre 1 XUMHUUECKHE CBOHMCTBA BOJIBI bubmmorexa LIOK
A https://m.edsoo.ru/ff0d587a
but6mmoreka [JOK
36 Cocras ocHoBanuii. [Tousitrie 00 HHAUKATOPaAX
a p https://m.edsoo.ru/ff0d59e2
Boga xak pactBoputens. HachieHHBIC U
37 HEHacCBIIIIeHHBIE pacTBOPLI. MaccoBast 1o bubmmorexa ITOK
H PacTBopbL a https:/m.edsoo.ru/f0d5b40
BEIIECTBA B paCTBOPE
[TpaxTuueckas padorta Ne 5 o Teme
38 «IIpuroToBiaeHNE PACTBOPOB C ONPEICIEHHON bubmmorexa ITOK
p . . p p el https://m.edsoo.ru/ff0d5Seba
MacCOBOMH J10JIeH pacTBOPEHHOTO BEIIECTBAY
19 Kontponbnas pabota Ne2 o teme bubnuorexa LIOK
«Kucnopoa. Bogopoa. Bona» https://m.edsoo.ru/ff0d6342
40 Oxkcupsl: cocTaB, KacCupUKaIus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonyyenue u XuMHUECKUE CBONCTBA
41 KHUCTIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa IIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
[TomydyeHne U XUMHUYECKUE CBOWCTBA
42 KHCJIOTHBIX, OCHOBHBIX M aM(OTEPHBIX
OKCHJIOB
43 OcHoBaHusI: cOCTaB, Ki1accudukarus, bu6mmoreka [{JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




HOHy‘lCHI/Ie M XMMHYECKHE CBOMCTBA

bubmuoreka [JOK

44
OCHOBaHMI https://m.edsoo.ru/ff0d67ca
45 Kucnoter: cocras, knaccuduxarms, bubmuoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
46 [Tonyyenue U XUMHUYECKHE CBOMCTBA KUCJIOT bubmmorexa [OK
y https://m.edsoo.ru/ff0dfee2
bu6mmoreka [{IOK
Conu (cpegHue): HOMEHKJIATypa, CIIOCOOBI
47 . https://m.edsoo.ru/00ad947
MOJIyYeHUs, XUMHUYECKUE CBOICTBA 4
48 XUMHUUYCKHUE CBOMCTBA COJIEH
[Tpaktrueckas padota Ne 6. Pemenue
49 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPTAaHUYECKHUX https://m.edsoo.ru/00ad9b7¢
COECIUHEHUIN
50 ['eneTndeckas CBSI3b MEXKIy KiIaccaMmu bu6mmoreka [JOK
HEOPraHWYECKUX COCTMHEHUN https://m.edsoo.ru/00ad9a50
bubmuoreka [JOK
51 O06001eHre U cUCTEMAaTU3aIUs 3HAHUIA
HI 1 https://m.eds00.1ru/00ad9cb2
5 Kontponbhas pabota Ne3 no teme "OcHOBHbIE bubnuorexa LIOK
KJIACCHI HEOPTAaHUYECKUX COCTMHEHUIA" https://m.edsoo.ru/00ad9ela
[TepBbie MOMBITKU KIacCHPUKAITUN
53 XUMHUYECKHUX 3JIeMeHTOB. IToHsTHE O TImax bubmmorexa [OK
’ Py https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 3JIEMEHTOB
[Tepuoanueckuii 3akoH u [lepronnueckas
54 chcTeMa XUMUYECKUX 3yiemMeHToB /1. U Bubmmorexa I[IOK
T https://m.edsoo.ru/00ada52¢
Meneneena
bu6mmoreka [JOK
55 Ilepuonsl, rpynmsl, HOATPYIIIIbI

https://m.edsoo.ru/00ada52c




CTpOGHI/Ie aromoB. CocTaB aTOMHBIX SAACP.

bubmuoreka [JOK

56
H3otomnnl https://m.edsoo.ru/00ada342
CtpoeHue 3JeKTPOHHBIX 000JI0UYEK aTOMOB
57 aneMmeHTOB Ilepnoamueckoii cuctemsl J. 1 bubmmorexa [OK
proa T https://m.edsoo.ru/00ada6bc
Menpeneena
XapakTepucTuka XUMHUECKOTO 3JIEMEHTA 10
58 €ro nojoxxeuuto B Ilepunonnueckoil cucremMe bubmmorexa IIOK
pHOA https://m.edsoo.ru/00ada824
. . Menneneena
3nauenue [lepuoguueckoro 3akoHa s
59 a3BUTHS HayKU U npakTuku. 1. bubmorexa [OK
P 4 . P " S https://m.edsoo.ru/00ada96e
MeneneeB — y4€HbI, IEAaror U rpakJlaHuH
60 DEKTPOOTPULATEIBHOCTh aTOMOB bu6nuoreka IIOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab&
61 HNonnast xumnyeckas CBI3b Eubmorexa ITOK
https://m.edsoo.ru/00adac34
62 KosanenTHas noigsgpHast XUMUYeCKas CBI3b Bubmiorexa LIOK
p https://m.edsoo.ru/00adaab8
63 KoBanenTnasa HenoisipHas XUMHUYECKasI CBI3b Eubmiorexa IIOK
P https://m.edsoo.ru/00adaab9
64 MeTtannnyeckasg XUMHUUECKas CBI3b
bu6mmoreka [JOK
65 CrerneHb OKHUCIECHUS
https://m.edsoo.ru/00adae28
bu6mmoreka [JOK
66 OKHUCIUTENbHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN https://m.edsoo.ru/00adb07
6
bu6mmoreka [JOK
67 OKHUCINUTEIN U BOCCTAHOBUTEIN https://m.edsoo.ru/00adb07

6




68

Konrponsnas padora Ne4 o reme «CtpoeHue
atoMa. XMMHUYECKas CBA3b)»

bu6mmoreka [JOK
https://m.edsoo.ru/00adb48
6
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9 KUIIACC

KoanuyecTBO 4acos

DJIeKTPOHHbBIe N (ppoBbIE

Nen/m | Tema ypoka Kontpoabnbie | IlpakTudyeckue
Bcero o0pa3oBaTe/bHbIE pecypchl
padoThI padoThI
[lepuonnueckuii 3akoH. [lepnonnueckas
1 cucTteMa XuMudeckux snementoB /1. 1 1 bubmmorexa TIOK
o https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B U3BMEHEHUU CBOWCTB
2 XUMUYECKUX 3JIEMEHTOB MEPBBIX TPEX 1 brbmmorexa [TOK
P P https://m.edsoo.ru/00adb6b6
MIEPHOJI0B

3 Knaccudukanmst 1 HOMEHKIIaTypa | bubmuoreka [JOK
HEOPraHUYECKUX BELIECTB https://m.edsoo.ru/00adb7e2

4 Buapr XuMudeckoi CBSI3M M THITHI | bubmuoreka [JOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo teme

5 «IloBTOpEHuE u yriuyOnaeHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJioB Kypca 8 Kiaccay

6 Knaccudukanus XuMHUYECKUX peaklui mo | bubnuoreka [IOK
pa3IUYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbeb0
[ToHsiITHE O CKOPOCTU XUMHYECKOUN pEeaKInu.

7 [ToHsiTHE O TOMOTE€HHBIX U F€TEPOrE€HHBIX 1 bubmmorexa [TOK

P https://m.edsoo.ru/00adbe9a
peakumsx
[ToHsiTHE O XUMUUYECKOM PAaBHOBECHH.

2 DaKTOpBbI, BIUAIOUIME HA CKOPOCTh | bu6mmorexa [IOK
XUMHUYECKON Peakiiuu U MOJIOKEHUE https://m.edsoo.ru/00adc28¢c
XUMUYECKOT'O PABHOBECHS

9 OKHUCIUTETbHO-BOCCTAHOBUTEIHHBIC 1 bubmuoreka [JOK




pC€aKiuu

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

Teopust 3AEKTPOTUTUYECKON TUCCOIUALINH.

bubnuoreka [JOK

10
CunbHble U cradble 3JIEKTPOIUTHI https://m.edsoo.ru/00adcd68
11 HonHrle ypaBHEHUS peakIUi buGnnorexa [IOK
yp peaxil https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IPEACTABICHNI 00 buGnnorexa [IOK
. pedl https://m.edsoo.ru/00add5d8
ANEKTPOIUTUUECKON AUCCOLHAIIIHT
XHUMHUYECKHUE CBOMCTBA COJIEU B CBETE
13 [IPENCTABIIEHUN 00 DIIEKTPOJIMTHUECKON buGnnorexa [IOK
pea P https://m.edsoo.ru/00add8b2
IUCCOLIMAINU
14 ITonsgrue o ruapoanse coiaei buGnnorexa [IOK
P https://m.edsoo.ru/00add9d4
Bbubnuoreka [JOK
15 O060011IEHNE U CHCTEMATH3a 3HAHUH
HHCHHE 1 CHCTEMATHSATIA SHAHIH https://m.edsoo.ru/00addd12
16 [TpakTrueckas padorta Ne 1. «Pemenue bubnnorexa [JOK
DKCHEPUMEHTAIIBHBIX 3a1a4» https://m.edsoo.ru/00addbfa
Kontponbhas padota Ne2 o reme
17 «DIIEKTpOIUTHYECKAS JUCCOIIHALIUS buGnnorexa [IOK
p A AL https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX»
OO6m1as XxapakTepucTUKa rajJoreHoB. bu6muoteka [IOK
18 o
XMMHYECKUE CBOMCTBA HA IIPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopoa. ComnsiHasi KUCIIOTa,
19 XUMHUYECKHE CBOMCTBA, IIOJIyUeHHUE bubmorexa [OK
’ y ’ https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas pabora Ne 2 o teme
. bubmuoreka [JOK
20 «ITonyueHue COMIHONU KUCTOTHI, U3yUCHUE

€€ CBOICTBY

https://m.edsoo.ru/00ade348




Breraucnenus 1o YPaBHCHUAM XUMHUYCCKUX

21 €aKIIMii, €CIIM OJIMH U3 PEareHTOB JIaH B bubmmorexa IIOK
PCAKIHH, g p A https://m.edso0.ru/00ade488
U30BITKE
2 OO61as xapakTepucTrka 31eMeHToB VIA- bubmmoreka [JOK
IPYIIIbI https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(UKAIIUU CEPBHI.
23 Haxomp €HHUE Cepbl I/I(beé coe I/IHGII)-II/Iﬁ B bubmmorexa [IOK
g p UI[ https://m.edsoo.ru/00ade64a
npupojie. XMMUYECKHUE CBOMCTBA CEPhI
24 CepoBogopo, ctpoeHue, Gpu3ndeckue u bubnmnoreka [JOK
XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuabl cepbl. CepHas KUCIIOTA,
25 buznyecKkre 1 XuMUYECKHe CBONCTBA bubmmorexa [TOK
’ https://m.edsoo.ru/00adea28
MIpUMEHEHNE
XUMHUYECKUE PEAKINH, JIEKALUE B OCHOBE
26 MPOMBIIIJICHHOTO CIIOC00a MOTyYeHHUS bubnauotexa [JOK
CEpPHOU KUCIOTHI. XUMUYECKOE 3arpsI3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaOIIEH cpeibl COEUHEHUSMHU CEPBI
7 Beruucnenune MaccoBoit JOIM BBIXO/a bu6mmoreka [{OK
MPOAYKTA PEAKIIUU https://m.edsoo.ru/00adec8a
OO0m1as XxapaKTepuCTUKa JIEMEHTOB V A-
73 rpynmsl. A30T, paCIpOCTpaHEHHUE B bubnnorexa [JOK
npupoje, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adeea6
CBONCTBA
29 AMMHaK, ero pu3n4ecKue 1 XUMHYECKUE bubmmoreka [IOK
CBONCTBA, ITOJIyYEHUE U IPUMEHEHUE https://m.edsoo.ru/00adf004
ITpakTrueckas padora Ne 3 1o reme
bubnuoreka [JOK
30 «lTomyuenne aMmmuaka, U3y4yeHue ero

CBOWCTB)»

https://m.edsoo.ru/00adf180




A3oTHas KucioTa, e€ pusndeckue u

bu6mmoreka [{OK

31
XUMUYECKHE CBOWCTBA https://m.edsoo0.ru/00adf306
Hcnonbs3oBaHne HUTPATOB U COJIEH
1 aMMOHHUS B KQU€CTBE MUHEPAJIbHBIX bubmmoreka [JOK
yaoOpeHui. XuMHU4eCcKOe 3arpsi3HeHHE https://m.edsoo.ru/00adf518
OKPY’KaIOIIEH cpeibl COEUHEHUSIMHU a30Ta
docdop. Oxcun hochopa (V) u hochopnas
33 KHUCII0Ta, PU3NYECKUE U XUMUYECKHE brbmmorexa LTOK
o https://m.edsoo.ru/00adf68a
CBOMCTBA, MOJTyYCHUE
Hcnons3oBanue GpocdaToB B KaueCTBE
34 MHUHEPAJIBHBIX YI00OpeHUil. 3arpsi3HeHNE buGnnorexa [IOK
p . yAOOP - 24P https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpeabl hocharamu
Yraepon, pacipocTpaHEHHE B IPUPOJIE, bu6muoteka [IOK
35 .
¢du3nueckre 1 XMMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxkcupsl yraepoaa, ux pusndeckue u
16 XUMHUYECKHE CBOMCTBA. DKOJOTUUYECKUE bu6mmoreka [IOK
po0JIEMBI, CBSI3aHHBIC C OKCHIOM YTJIepoaa https://m.edsoo.ru/00adfebe
av)
37 YronbHas KUCIIOTA U €€ CONU bubmorexa HOK
https://m.edsoo0.ru/00ae006¢c
[Tpaktuyeckas padora Ne 4 o Teme
38 "I[lomy4yeHue yriieKucioro raza bubmorexa HOK
Y y ) | https://m.edsoo.ru/00ae027e
KauecTBeHHas peakuus Ha KapOOHAT-UOH
[lepBoHayanbHbIE OHATHS 00
39 OpraHWYEeCKHUX BELIECTBAX KaK O bubmmorexa IIOK
P H https://m.edsoo0.ru/00ae054¢
COEIMHEHUSX YIiIepoaa
. bu6muoteka [HOK
40 Kpemuuii u ero coequHeHust 1

https://m.edsoo.ru/00ae080a




[TpakTrueckas padota Ne 5. Pemenue
AKCIIEPUMEHTAIIBHBIX 33/a4 10 TEME

but6mmoreka [{OK

41
«Baxwneiinine HeMeTaJlJIbl U UX https://m.edso0.1ru/00ae0bf2
COCTMHCHUS
Kontponbhas pabota Ne3 o teme

42 «BaxkHenme HeMeTalIbl U UX bubmorexa [JOK

https://m.edsoo.ru/00ac0e18
COCTUHCHUSDY
OO6m1as XxapaKTepuCcTUKa XUMHUECKUX

43 3JICMEHTOB — METAJIOB. MeTamnyeckas bubmuoreka [JOK
CBSI3b U METAJUINYECKAsl KPUCTAILINYECKAs https://m.edsoo.ru/00ael103e
pemérka. @u3nvecKre CBONCTBA METAJIIIOB
XHUMHUYECKHE CBOMICTBA METAJIJIOB.

44 DIIEKTPOXUMHUUECKUI PSIT HAIPSOKEHUI bubmorexa HOK

p p p https://m.edso0.ru/00ael156
METAIIJIOB
OO6mmue criocoObl MOTYYEHUS METAJLIOB.

45 CrnaBel. BeranciaeHust 1o ypaBHEHUAM bu6nmoreka [IOK
XUMUYECKUX PEAKIUH, €CIIM OAUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJAEPKUT MPUMECH

46 [ToHsiTHE O KOPPO3UU METATIIIOB bubmorexa HOK

pp https://m.edsoo.ru/00ael1278
bubnuoreka [JOK

47 €JI0YHBIC METaJIIbI
m https://m.edsoo.ru/00ae14b2

48 OKcuasl ¥ TUAPOKCUILI HATPUSI U KA bubmorexa HOK

P p https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMeENbHBIE METAIUTBI — KAJbLWN 1 bubnuoreka [JOK

Marauiu https://m.edsoo.ru/00ael5e8
. bubmuoreka [JOK
50 Baxxueimme coemmHeHNs KaJbITHs

https://m.edsoo.ru/00ael5e8




51 O000111eHrEe U CUCTEMATU3ALINS 3HAHUI
butmmoreka [{OK
52 JKécTKOoCTh BOABI U CIOCOOBI €€ YCTPaHEHUS
A yerp https://m.edso0.1ru/00ae1886
[TpakTuueckas padorta Ne 6 o Teme
53 "KEcTKOCTL BOIBI 1 METOIEI €€ bubmorexa [OK
\ https://m.edsoo.ru/00aclae8
YCTpaHECHUS
but6mmoreka [{OK
54 AmoMuHnN
https://m.edsoo.ru/00aelc64
55 AMoTepHbIe cBOWCTBA OKCHIA U bubnuorexa [JOK
TUAPOKCHUIA https://m.edsoo.ru/00aeclc64
bubnuoreka IHOK
56 Kenezo 1
https://m.edsoo.ru/00ae1d86
57 Oxkcupl, THAPOKCUIBI U conn kenesa (1) n bubmuoreka [JOK
xenesa (I11) https://m.edsoo.ru/00ae35¢6
58 O060011IeHNE U CUCTEMATHU3ALMs 3HAHUN
ITpakTrueckas padora Ne 7. Pemenue
59 JKCIIEPUMEHTAIBHBIX 3a71a4 II0 TEME buGnnorexa [IOK
p . https://m.edsoo.ru/00ae3de8
«BaxkHeiime MeTaIbl U UX COEIUHEHUSD)
60 Boeruucnenust no ypaBHEHUSM XUMHUUYECKUX
peaxkuuii
Brrunciienus mo ypaBHEHHSIM XUMHYECKUX
61 €aKIMi, eCcJIM OJUH U3 PearcHTOB JIaH B bubmmorera [TOK
PEAKIHH, A p A https://m.edsoo.ru/00ae1750
M30BITKE WU COJICPKUT TIPUMECH.
Brruucienust mo ypaBHEHUSM XUMHYECKUX
62 peaKkuui, eciii OJUH U3 PEareHTOB JaH B
M30BITKE WU COJICPKUT TPUMECH.
63 BrrunciieHust MacCoOBOM JTOJIH BEIXOOA

MIPOJIYKTa PEAKIINH




64 O000111eHrEe U CUCTEMATU3ALINS 3HAHUI 1
65 Kontponbnas pabota Ne4 o reme |
«BaxkHelmme MeTaaibl ¥ UX COSIUHCHUS)
66 BemiectBa 1 Matepuansl B IOBCEIHEBHOM | bubnuoreka [JOK
JKM3HHU YeJIOBEKa https://m.edsoo.ru/00ae3f50
67 XUMHYECKOE 3arpsA3HEHUE OKPYKAOLIEH 1 bu6muoteka [IOK
cpensl https://m.edso0.ru/00ae4270
68 Ponb xuMuM B pelieHur 3KOJIOTMYECKUX 1 bu6muoteka [HOK
npooiieM https://m.edsoo.ru/00ae4270
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




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

» Xumus, 8 knacc/ ['abpuensa O.C., Octpoymos U.T"., Cnaakos C.A.,
AxkmmonepHoe obuiectBo «M3narensctBo «lIpocBemenue»
* Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnankos C.A.,

AxnmonepHoe obmectBo «M3aarensctBo «IIpocBerienne»

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

IMa6puensa O.C., Amykosa H.B., Bocko6oitankosa A.B.: Xumus. HactonpHas
KHUTA YYUTENS. 8 KJacc: METOAMYECKOe ocoone

[Mabpuensn O.C., Smykosa H.B., Bocko6oitnukoBa A.B.: Xumus. HactonbHast

KHHUTI'a YIUTCIIA. 9 xnacc: MCTOIUYCCKOC rmocoone

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://lesson.edu.ru/04/08

https://lesson.edu.ru/04/09

Axnacc: https:// www.yaklass.ru/p/himija#program-8-klass

SAxnacc: https:// www.yaklass.ru/p/himija#program-9-klass


https://www.yaklass.ru/p/himija#program-9-klass
https://www.yaklass.ru/p/himija#program-8-klass
https://lesson.edu.ru/04/09
https://lesson.edu.ru/04/08




