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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUS
COCTaBJiECHa Ha OCHOBE TpeOOBaHUU K pe3yiabTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa30BaHMs, IPEACTaBICHHBIX
B ®I'OC OOO, a Takke Ha OCHOBe (QeaepaibHON padoueld MporpaMmsl
BOCIIUTAHUS U C YUETOM KOHLETIINH MPENoJaBaHus y4eOHOro mpeamMera « XUMUshHy
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoii @eneparui.

[Iporpamma 1Mo xuMuu na€T MPECTaBICHUE O MENAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOYyYAIOUIUXCS CPEICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBaeT  00s3aTENIbHOE peIMETHOE coziepKaHue,
MpeayCcMaTpPUBAET pacIpeielieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE IO
pazmenaM W TeMaM IMpOrpaMMbl IO XHMHUH, OINpPEEIseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKHU coziepxKaHusl, PEKOMEHTyEMYIO
MOCJEAOBATEIbHOCTh U3YUYEHHUS] XUMHU C YU4ETOM  MEXIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTMKA y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, ONpeneNsieT BO3MOKHOCTA TpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOU
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKXe TpeOOBaHUM K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IIEJICH U3YYCHHS TIPEIMETa M OCHOBHBIX
BHJIOB y4YeOHO-ITO3HABATEIbHOW JCATEILHOCTH OOYYalomerocs IO OCBOSHHIO
y4e0HOTO COJIep KaHMUsI.

3HaHWE XUMHUHU CIYXUT OCHOBOM uisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocs, ero MpeACTaBICHUN O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMuUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOIMPEBPAIIECHUIX
HSHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS I0O0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPhEBOM, HHEPTETHUUYECKOMH,
MTUIIEBOM ¥ KOJIOTHUECKON O€30MaCHOCTH, MPOOIIEM 3IpaBOOXpaHEHUSI.

N3yuyeHnne xumun:

CIOCOOCTBYET  pealM3alid  BO3MOXKHOCTEH  JJIi  CaMOpa3BUTHS U
dhopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 0011Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCUT BKJIAJ B (DOPMUPOBAHWE MBIIUICHUSI U TBOPUYECKUX CIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSITENIbHOW Y4eOHOW JIeSITeNIbHOCTH,
HKCIIEPUMEHTAJIbHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU eI TENHHOCTH;

3HAKOMHUT CO CHEIU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI
LIETIOCTHOTO B3IJIsIa HA €UHCTBO MPUPOJIbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYarOIInXcs;



croco0CcTBYeT (OPMHUPOBAHUIO IIEHHOCTHOI'O OTHOIICHUS K ECTECTBEHHO-
HAay4HbIM 3HAHUSAM, K IPUPOJIE, K YEIIOBEKY, BHOCUT CBOW BKJIAJl B DKOJIOTUYECKOE
oOpazoBaHUE 00YYAIOITUXCSI.

JlanHble HampaBiieHUs B OOYyYEHHU XUMHUHU OOECIEUMBAIOTCSA CHEUU(DUKON
colepKaHusl ~ yuyeOHOro  MpeaMera, KOTOpBIA  SBISETCS  IEeIarorH4ecKH
aJanTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAYKH XMMHH Ha ONpeeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOTO OOILIEro 0Opa3oBaHUsl OPUEHTUPOBAH Ha
OCBOEHHE OOYYaIOIIMMHUCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATUH XHUMHH, OCHOB
HEOPraHMYEeCKOM XUMHHM UM HEKOTOPBIX OTACJIbHBIX 3HAYUMBIX ITOHSATHIA
OPraHUYECKON XMMUHU.

CrpykTypa coaepKaHus MpOrpaMMbl IO XMMHUU C(POpMUpOBaHA Ha OCHOBE
CUCTEMHOr0O Moaxoaa K €€ m3yudeHuro. CouepiaHue CKIAIbIBAETCS U3 CUCTEMBI
HNOHATUNA O XUMUYECKOM 3JIEMEHTE U BEILIECTBE U CUCTEMBI MOHATHI O XUMHUYECKOMN
peakuuu. OOe 3THU CHCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUIY
MOCJIEIOBATEIBHOTO Pa3BUTHUS 3HAHUI HAa OCHOBE TEOPETHUECKUX MPEACTABICHUIM
Pa3HOIO ypOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUY€HHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeAcTaBleHUN 00 JJIEKTPOIUTUYECKOW AMCCOIMAIlMM BEUIECTB B
pacTBopax.

TeopeTnyeckne 3HAHMS PACCMATPUBAIOTCS HA OCHOBE HSMIIUPHUYECKH
MOJIYYEHHBIX U OCMBICIEHHBIX (DAKTOB, pa3BUBAIOTCA MOCIEAOBATENBHO OT OJHOTO
YPOBHSI K JIPyroMy, BBITIOJNHSS (YHKIIUM OOBSCHEHHUS W TIPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUSI U BO3MOXHOCTEH MPAKTHUYECKOTO MPUMEHEHUS U IOJIYYCHHUS
M3Yy4YaeMbIX BEIECTB.

OcBoeHue mporpaMMbl [0 XUMHUU  CIIOCOOCTBYET  (hOPMHPOBAHUIO
MPEJICTABJICHHUS O XUMUYECKON COCTABIISAIOLICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
€€ CHUCTEeMHOW NpPHUPOIbI, LIEHHOCTHOTO OTHOLICHUS K HAYYHOMY 3HAHUIO H
METO/JIaM TO3HaHUs B Hayke. M3yueHune XuUMUU NPOUCXOAUT C MPHUBJICUCHHEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX NpeaMeToB: «OKpyKalouid MUp»,
«buosnorus. 57 kimacce» u «dusnka. 7 Kimacey.

[Ipy wu3yyeHMH XUMHH TPOUCXOAUT (HOPMHUPOBAHME 3HAHUM OCHOB
XUMHUYECKOM HayKH Kak OOJacTH COBPEMEHHOI'O €CTECTBO3HAHHUS, MPAKTUYECKON
NESATENbHOCTH YEJOBEKA M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOM KYJBTYPBHI.
3amaua y4eOHOro mpeaMeTa COCTOMT B ()OPMHUPOBAHMU CHCTEMbl XHMHUYECKUX
3HAHUM — BaKHEHIIMX (PaKTOB, MOHATUN, 3aKOHOB U TEOPETUUECKUX MOJIOKECHUH,
JOCTYIHBIX 00O0OIIEHUI MHUPOBO33PEHUYECKOIO XapakTepa, s3bIka HAyKd, B



MpUOOIIEHUH K HAyYHBIM METOJaM I[IO3HAHWSI TIPU U3YYCHUH BEIIECTB W
XUMHUYECKUX peakinii, B GOpMHUPOBAHUU W PA3BUTHUU MO3HABATEIbHBIX YMEHHUHN U
UX TPUMEHEHWU B Y4YEOHO-MIO3HABATEIbHOM M y4eOHO-HCCIIEOBATEIbCKON
NESTENbHOCTH, OCBOECHHMU MpaBHil 0O€30MacHOro oOpalleHHs ¢ BEIIeCTBAaMU B
[MOBCEHEBHOM KU3HHU.

[Ipu u3yyeHUU XMMUU HAa YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHMs BaXKHOE
3HaYEHUE MPUOOPENH TaKHUe 11U, KaK:

— (opmMupoBaHHE MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY MPHUHITHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSM KU3HU;

—  HampaBJICHHOCTh OOy4YeHUSI HA  CHCTEeMaTHYEeCKOoe MpUOOILEHUE
oOy4Jarommxcs K CaMOCTOSATEIbHOM NO3HABATEIbHON AESATENbHOCTH, HAYYHBIM
MeTOoJlaM TO3HaHMs, (HOPMHUPYIOIMIMM MOTHBAIMIO M Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

— o0ecredeHne yCaoBUi, CTOCOOCTBYIOMIUX MPUOOPETEHUIO 00yJarOIUMHUCS
ONbITa Pa3HOOOPA3HON NEATETBbHOCTH, IMO3HAHMS M CaMOIO3HAHUS, KIIOYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOIIUX YHHUBEPCAJIbHOE 3HAUYEHUE IS
Pa3JIMYHBIX BUJOB JEATEIbHOCTH;

— (opmupoBanne oOmeNd (QyHKIIMOHATIBHOM U  €CTECTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM 4YHUCJIE€ YMEHUH OOBSACHATH W OLEHHUBATh SIBICHUS
OKPY>KaIOLIEr0o MHUpa, WCHOJIb3ysl 3HAHUS U OIBIT, MOJYYEHHbIE MPU H3YUYECHHUU
XUMHUH, NPUMEHSTh HMX MpPH PElIEHWHW TpoOJeM B TMOBCEAHEBHOM >KWU3HU H
TPYAOBOU JEIATEIBHOCTH;

— (¢opmupoBaHHEe Yy OOy4YalIIMXCAd T'yMAaHHUCTHYECKUX OTHOILUEHUH,
MOHUMAHUSl IIEHHOCTH XUMHUYECKUX 3HAHWM MJI BBIPAOOTKH JKOJOTHYECKU
IEJIECO00pa3HOr0 TMOBEJAEHUsT B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXPaHEHUS CBOETO 3/I0POBbs U OKPYKAIOIIEW IPUPOJHOU CPELBI;

— pa3BUTHUE MOTHUBAIMU K OOYUYEHMIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO U
CaMOBOCIIMTAHUID HAa OCHOBE YCBOEHHMS OOIIEYEIIOBEUECKHX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY Mpoduis M HAMPaBICHHOCTH JalbHEHUIIEro
oOyueHus.

OOmee 4YuCIO YacoB, OTBEACHHBIX MJIs M3YYEHUs] XHMHHM Ha YpOBHE
OCHOBHOTO 00111eT0 00pa3oBaHus, cocTaBisieT 136 yacoB: B 8 kinacce — 68 gacos (2
gaca B HeJlelto), B 9 kitacce — 68 yacoB (2 yaca B HEJIEIIIO).



COILEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHayaiLHbIe XUMHYECKHE TOHATHS

IIpenmer xumuun. Posib XMMUM B KU3HU 4YesOBEKa. XUMHUS B CUCTEME HAyK.
Tena u BemecrBa. PuU3NYECKHE CBOMCTBA BELIECTB. ATpPEraTHOE COCTOSIHHE
BemiecTB. [loHsATHE 0 MeTOMax Mo3HaHWs B XUMHUU. UUCThIE BEHIECTBA U CMECH.
Crioco0bl pa3aeieHust CMECei.

ATOMBI M MOJIEKYJIbl. XUMHUYECKHE 3JI€MEHThl. CHMBOJIBI XUMHUYECKHUX
aneMeHTOB. [IpocThie U ClOXKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumudeckass (opmyna. BaleHTHOCTP aTOMOB XUMHYECKUX DJIEMEHTOB.
3aKkOH MOCTOSHCTBAa cocTaBa BewlecTB. (OTHOcHUTENbHas aToOMHas Macca.
OTHOcCUTENbHAS MOJIEKYJIsIpHAas Macca. MaccoBas 1015 XUMUYECKOrO 3JIEMEHTA B
COEIMHEHUU.

KommuecTBo BemectBa. Mosib. Monsipnas macca. B3auMoCBsSI3b KOJIMUECTBA,
MacChl M 4YHCJIAa CTPYKTYPHBIX €AWHUI] BemecTBa. Pacuérel mo dopmynam
XUMHYECKUX COCTUHECHUM.

@uU3NYECKNE U XUMHUYECKHUE SBJIICHUS. XUMHUUYECKasl PEaKIUs U €€ IPU3HAKU.
3aKOH COXpaHEHUs MacChl BEIIECTB. XHUMHUYECKUE ypaBHeHHs. Knaccudukarus
XUMHUYECKUX PEAKIMi (COeUHEHUS, PA3JIOKEHUS, 3aMEILIEHUsI, OOMEHA).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOH MOCYJI0#, mpaBmwiaMu paboThl B JabOpaTOpuu U
npuémMamMu oOpaleHus: ¢ J1abopaTOpHbBIM 00OPYIOBAHUEM, U3YYEHHE U OMHMCAHHE
¢bu3znyecKkux CBOMCTB O0pa3lOB HEOPraHMYECKHX BEIIECTB, HAOIIOACHHUE
¢bu3ndeckux (MJIaBJICHUE BOCKA, TasHUE JIbJa, PAacCTUPAHHE caxapa B CTYIIKE,
KUTIEHWE U KOHJIEHCALUsI BOJbI) M XMMHUUYECKHX (FOpEHUE CBEYH, MPOKAJIMBAHHE
MEJHOU MPOBOJIOKHU, B3aUMOJEHCTBUE MENIa C KUCIOTOM) sAIBIIEHUH, HAOII0IEeHHE U
OMMCAaHWE MPU3HAKOB MPOTEKAHUS XUMHUUYECKUX peakiuil (pa3inokeHue caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3joKeHHE THAPOKCUIA
menu (II) mpu HarpeBanuu, B3auMoACHCTBHE Keje3a ¢ pacTBopoM conu meau (1I),
U3Y4YEHHUE CIOCOOOB PA3JENICHHS] CMECEH: C MOMOILIBI0 MarHuTa, (UIbTPOBAHUE,
BBIIIApUBAaHUE, JUCTUIUISALMS, XpoMaTorpadus, mpoBeJeHNE OYUCTKU MOBAPEHHON
ColiM, HaOMIOJCHWE W  ONUCAaHWE  PE3yJbTaTOB  NPOBEIEHUSA  OIbITA,
WUTFOCTPUPYIOLIETO 3aKOH COXPAHEHMS MAacChl, CO3JaHUE MOJEIEH MOJIEKYJ
(IIapocTepKHEBBIX).

Ba:kHeiilne npeacTaBuTe/ i HEOPraHMYECKUX BellleCTB

Bo3nyx — cmech razos. CoctaB Bo3ayxa. Kucnopox — aneMeHT U mpocToe
BeniecTBO. HaxoxneHue kuciaopoaa B mpupone, (U3MUECKHe W XUMHYECKHE
cBoiictBa (peakuuu ropeHusi). Oxcunbl. I[Ipumenenue xkuciopona. CrocoOsl



MOJYYEHHUS] KHUCIOpOJa B Ja0OpaTOpUM U MPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoza B npupoje. O30H — aJIoTponHasi MOAU(PUKALINS KUCIOPOIa.

TeroBoit 3(p(eKT XMMHUYECKOM peakUuu, TEPMOXUMHUYECKUE YpaBHEHMS,
DK30- M DHAOTEPMHUYECKHE DPEAKIMHU. TOIUIMBO: Yrosb M METaH. 3arps3HECHHE
BO3]lyXa, YCWJICHHE MAPHUKOBOTO d(pdekTa, pazpyiieHrne 030HOBOTO CIIOS.

Bonmopon — »snemeHT U mpoctoe BemiecTBo. HaxokneHue Bogopona B
npupoje, (GU3MYECKUEe ¢ XHMHYECKHE CBOWCTBA, MPUMEHEHUE, CIIOCOOBI
nosny4yeHust. Kucnotsl u conm.

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

Odusnyeckue cBoucTBa BOAbBL. Boma kak pacrBoputrenb. PacTBOpBI.
HacpilieHHbIE ¥ HEHACHIIIEHHBIE PAacTBOpPHI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBas 10Ji1 BEMIECTBA B PACTBOPE. XUMHUUYECKUE CBOMCTBA BOAbl. OCHOBAaHUA.
Pose pacTBOpOB B mpuposie U B KU3HU 4YeiloBEKA. KpyroBopoT BoAbI B MPHUPOJIE.
3arps3HEHHUE PUPOAHBIX BOJ. OXpaHa U OYUCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranudeckux coenuHeHuil. Oxcuabl. Kiaccuduxanus
OKCUJIOB:  cojeoOpasyronue (OCHOBHBIE, KHUCJIOTHBbIE, aM(oOTepHble) U
HecosieoOpazyromue. HomeHkmarypa okcumoB. Duznueckue W XUMHUYECKHE
CBOMCTBa OKCUJOB. [lonyueHne okCuaoB.

OcHoBanus. Knaccudukauuss ocHOBaHMM: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMmeHknatypa ocHoBaHui. PU3HYECKHE M XHMHYECKHE CBOWCTBA
ocHoBaHuU. [losyueHrne oCHOBaHUM.

Kucnotel. Knaccuduxanus xkucnor. Homenknarypa kucinot. duszndeckue u
XHMHUYECKHE CBOMCTBa KHUCIOT. Pan aktuBHoctun MetamioB H. H. bekerosa.
IlonydeHnue KuCIOT.

Conu. Homenkiarypa coiieil. @u3nyeckne U XUMHUUYECKUE CBOMCTBA COJIEH.
[Tonyuenue couen.

I'eneTnueckas CBSI3b MEXKY KIaCCAMU HEOPTaHUYECKUX COCIUHEHU.

Xumuueckuit IKcnepumenm:

Ka4EeCTBEHHOE OIPEJEIICHUE COAEPKaHUs KUCIOPOAa B BO3AYyX€, MOJyUYEHHUE,
coOupaHue, pacro3HaBaHWE M M3YyYEHHE CBOMCTB KHCIOPOJa, HAOIIOJCHHE
B3aUMOJECUCTBUA BEIIECTB C KUCIOPOAOM H YCIOBUS BO3HUKHOBEHHUS U
MpeKpallleHusi TopeHust (Mokapa), O3HAKOMJIEHHE C O0Opa3laMu OKCHUIOB U
OMHMCAHWE WX CBOWCTB, MOJy4YeHHE, COOMpaHHE, pACMO3HABAHME W M3YyUYCHHE
CBOMCTB BoJOpoja (ropeHue), B3auMozeicTBue Bojopoaa ¢ okcugaom meau (1)
(BO3MO’KHO HCITIOJIb30BaHUE BUIEOMATEpUATIOB), HAOIIOJEHHE OOpa3I0B BEIIECTB
KOJIMYECTBOM | MOJb, HCCIENOBaHHE OCOOEHHOCTEW pAacTBOPEHMS BEIECTB C
Pa3IMYHOM PACTBOPUMOCTBIO, TIPUTOTOBJIEHHUE PACTBOPOB C ONPEACIEHHOU
MacCOBOM JI0JIEM PaCTBOPEHHOIO BEILECTBA, B3aUMOJECHCTBUE BOJbI C METAILIAMU
(HaTpueM ©  KaJbllMeM) (BO3MOXHO HCIIOJb30BaHUE BHUEOMATEpPHAIIOB),



HCCJENOBAHUE O0pa3sLoOB HEOPraHWYECKUX BEIIECTB pPa3MYHBIX KIIACCOB,
HaOJII0ICHNE U3MEHEHHUsI OKPACKH MHJIMKATOPOB B PACTBOpPAX KUCJIOT U LIEIOYEH,
u3yyeHue B3aumojeicTBua okcuga menu (II) ¢ pacTBOpoM cepHOW KHUCIOTHI,
KUCJIOT C MeETajulaMH, PEaKUWi HEUTPAIN3alWH, ITOJYYEHHE HEpPaCTBOPHUMBIX
OCHOBAHUM, BBITECHEHHE OJHOIO0 MeTajula APYTMM M3 PacTBOPA COJIM, PELICHHE
AKCHEPUMEHTANIbHBIX 3a/ad MO TeMe «BakHelllne KiIacchl HEOPraHMYEeCKHUX
COCIMHEHUI.

Iepuoanuyecknii 3akoH u Ilepuoamueckas cucreMa XHMHYECKHX
jiemeHToB /. WU. MenpgeseeBa. CtpoeHne aTomMoB. XHUMHYECKAs CBA3b.
OxucaANTeTIbHO-BOCCTAHOBUTEIbHbIE PEAKIIMHU

[lepBble TOMBITKM KJAacCU(DUKAIMU XUMUYECKUX 3ieMeHToB. llonsTue o
rpynmnax CXOJHBIX OJJIEMEHTOB (IIEJIOYHBbIE M IIEIOYHO3EMEIbHbIE METaJUIbl,
raJIOTeHbl, THEPTHBIC Ta3bl). DIEMEHTHI, KOTOPbIe 00pa3yoT aM(pOTEPHBIE OKCHIBI
U TUIPOKCHIBI.

ITepuonnueckuit 3akoH. Ilepuoanuueckas cucremMma XUMUYECKUX JIEMEHTOB /l.
N.  MengeneeBa.  KopoTkonepuogHas U JUIMHHONEPUOAHAS  (POPMBI
[Tepuoanueckoit cuctembl xumudeckux 3aemMeHToB [[. 1. MenneneeBa. [lepuobr
U rpynnbl. PU3NYECKUII CMBICI MNOPSAKOBOIO HOMEpa, HOMEPOB IMEpUOAa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX saep. M3otomnsl. Dnektponsl. CTpoeHue
ANEKTPOHHBIX  000JIOYEK aTOMOB TepBbIX 20 XUMHUYECKUX  DIIEMEHTOB
[Tepuomnueckont cucremnl . M. MenneneeBa. XapakTepucTuka XUMHUYECKOTO
3JIEMEHTA 10 €ro MoJiokeHuto B [lepuoguueckoit cucreme 1. . Menneneena.

3aKOHOMEpPHOCTH W3MEHEHUS paJNyca aTOMOB XHMHYECKHX DJIEMEHTOB,
METAIMYECKUX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOAAM.

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

Xumuueckass cBsi3b. KoBanmeHTHas (MOJspHass M HEMOJISIpHAsA) CBS3b.
DIEKTPOOTPULATEIBHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHus.  OKHCIUTENBbHO-BOCCTAHOBUTENBHBIE  PEAKLUU.
IIponecchbl OKMCIEHNs U BOCCTaHOBIEHUsI. OKUCIUTENIN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

u3ydeHue oO0pa3IoB BEUIECTB METAUIOB W HEMETANIOB, B3aMMOJICHCTBHE
TUAPOKCUAA ILMHKA C pacTBOpaMHM KHCIOT W IIEJIOYEH, NPOBEIAEHUE OIIBITOB,
WUTIOCTPUPYIOIIUX  NPUMEPBI  OKHUCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEAaKLIUU
(ropeHue, peakiyu pa3aoKeHUs, COSAUHEHNUS).

Mesrcnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3€d MpPU U3YYEHUM XUMHH B 8 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-HAYYHbIX
MOHSITUM, TAK U MOHSTUM, SBJISIOIINXCS CUCTEMHBIMU ISl OTAEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O [IMKJIA.

OOmue ecTeCTBEHHO-HAYUYHBIC TOHSATHUS: HAy4YHBIN (DaKkT, rumoresa, TeOpws,
3aKOH, aHallu3, CHHTE3, Kiaccudukamusi, NEPUOJUYHOCTb, HAOIIOJEHUE,
DKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJEIb, SIBJICHUE.

®dusuka: Marepusi, aroM, 3JEKTPOH, NPOTOH, HEUTPOH, HWOH, HYKIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJA, JEKTPUUYECKUN 3apsil, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSIHHUE BEIIECTBA, ra3, (U3MYECKUE BEIMYMHBI, STUHUIIBI
U3MEPEHUS, KOCMOC, IUTaHETHI, 3BE311bI, CONHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
IIOJIE3HBIE UCKOTIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KITACC

BemecTBo U XMMHUYECKasl peaKUMsl

ITeprnonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 3JIEMEHTOB /.
N. MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUHM CBOWCTB
XUMHYECKUX OJJIEMEHTOB TMEPBBIX TPEX TNEPUOJOB, Kalus, KaIbIUd M UX
COCMHEHUN B COOTBETCTBUU C IIOJOXEHHUEM »JJIeMEHTOB B llepmonnueckon
CHUCTEME U CTPOCHHUEM UX aTOMOB.

CrpoeHue BellecTBa: BHUJIBI XMUMHUYECKOW CBSI3U. THIBI KPUCTAJUITMYECKHUX
PELIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT TUIIA KPUCTAJLINYECKOU PELIETKU U
BHUJIa XUMHYECKOU CBS3H.

Crenenbp  okucieHus.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUH.
[Tponecchl OkucaeHUsI U BOCCTaHOBIEHUS. OKHUCIUTENN U BOCCTAHOBUTEH.

Knaccudukanus 1 HOMEHKJIATypa HEOPraHMYECKUX BEUIECTB. XHUMUYECKHE
CBOMCTBA BEIIECTB, OTHOCAIIMXCA K Pa3JW4YHbIM KJacCaM HEOPTaHHYECKUX
COEIMHEHUN, TEHETUYECKAs CBSA3b HEOPraHMYECKUX BEILIECTB.

Knaccudukaiuys XuMAYECKUX peakluid Mo pa3InvyHbIM MPU3HAKaM (TI0 YKCITY
M COCTaBy YYacCTBYIOLIMX B pEAKIMHM BEIIECTB, MO TEIIOBOMY 3(deKkry, 1o
U3MEHEHUIO CTENEHEl OKHUCIEHUS XMMHYECKUX AJIEMEHTOB, IO 0OpaTUMOCTH, IO
Y4acTHIO KaTalu3aTopa). DK30- U SHIOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUECKHE
YPaBHEHUSI.

[lonsiTue o ckopocT xumuueckoil peakuuu. [lonsrue o0 oOpaTUMBIX U
HEOOpaTUMBIX XUMUUYECKUX peakiusax. [[oHsITHE O TOMOTE€HHBIX U T€TEPOTrEeHHBIX
peakuusx. [lonstne o karanuse. [loHsTHE 0 XMMHUUECKOM paBHOBeCUU. DAKTOPHI,
BIIMSIOIINE HAa CKOPOCTh XUMHUYECKOW PpEAKLUU U TOJIOKEHUE XHUMHUYECKOTO
PaBHOBECHSL.



OKHCITUTETPHO-BOCCTAHOBUTEILHBIE  PEAaKIUU,  DJIEKTPOHHBIM  OayaHc
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHOMN peaKkiuu. CocraBneHue ypaBHEHUI
OKHMCJIMTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIMA €  HCHOJIb30BAaHUEM  METOJa
AIEKTPOHHOTO OajnaHca.

Teopust 3NEKTPOIUTHUECKON JUCCOUALINN. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annonsl. MexaHU3M OUCCOLMAIMU BEIIECTB C PA3IUYHBIMU BHIAMHU
xuMuuecko cBsizu. CreneHn auccormanuu. CUiabHbIE U CIa0ble SJIEKTPOIUTHI.

Peakuuu nonHoro oOMeHa. Y cioBusi MPOTEKAHUST peakuii HOHHOTO OOMEHa,
MOJHbIE M COKpAalllEHHbIE HMOHHBIE YypaBHEHHsS peakuuil. CBOWCTBa KHCIIOT,
OCHOBAaHMM W COJIGM B CBET€ IMPEJCTABICHHH 00 3JIEKTPOJUTHYSCKOM
nucconuanuu. KauecTBeHHbIE peakiiuu Ha MOHBL. [ToHATHE O THAPOIU3E CONEH.

Xumuueckuit IKcnepumenm:

O03HAKOMJICHUE C MOJENISIMU KPUCTAIUIMYECKHX PEHIETOK HEOPraHHUYEeCKUX
BEIIECTB — METAJUIOB M HEMeTauioB (rpadura M anMasa), CIO0XKHBIX BEIECTB
(x;mopuga HaTpusi), UCCIEOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMHYECKOW pEeaKiuu
OT BO3JEHUCTBUSl PA3NUYHBIX (PAKTOPOB, HCCIEAOBAHUE DJIEKTPOMPOBOAHOCTH
pacTBOpPOB BEWIECTB, IMpOLEcCa IUCCOUMAIMU KHCIOT, IIEJIOYEeH U COJIeH
(BO3MOXXHO  HCMOJB30BAHME BHUJEO MaTEpPHUANIOB), IPOBEICHHUE  OIBITOB,
WUTIOCTPUPYIOLIUX ~ MPU3HAKK  TMPOTEKaHUS  peakuu HOHHOTO  oOMeHa
(oOpazoBaHue oOcajka, BbIJCICHUE Ta3a, O0O0pa30BaHHE BOJbI), OIBITOB,
WUTIOCTPUPYIOIIUX ~ NPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiMu Pa3yIOKEHHs, COSUHEHUS), paCcllO3HABaHUE HEOPraHMYECKUX
BEIIECTB C IMOMOIIBIO KAYECTBEHHBIX pPEAKIUMid Ha HOHBI, PpPEIICHUE
AKCIIEpUMEHTAJIBHBIX 33]1a4.

HemeTaJsibl 4 MX cOeIMHEHUS

OO6mast xapaktepuctuka rajoreHoB. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (U3nYecKue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHMHUYECKHE CBOMCTBA Ha TMpPUMEPE  XJIOpa
(B3auMoOJAEICTBHE C METaJUlaMHM, HEMETajulaMu, IlejioyaMu). XJIOPOBOJOPO/I.
ConsiHast KuCIOTa, XUMUYECKHE CBOICTBA, MOJYy4Y€HHE, MpUMeHeHue. JlelicTBue
XJOpa U XJIOPOBOAOPOJA HA OPraHU3M YEJIOBEKAa. BaxkHeuuine XJIOpUAbl U HUX
HAXOX/ICHUE B PUPOJIE.

Oo6mass xapaktepuctuka 3meMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nuecKue CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOAa U CePbl. AJUIOTPONHBIE MOIUDUKAIIMKM KUCIOpOAa
U cepbl. XUMUYeCcKue cBoiicTBa cepbl. CepoBOAOPOA, CTpOEHUE, (pU3MYecKue H
XUMU4yeckue cBorcTBa. OKCHABI Cepbl KaK MPEACTaBUTENN KUCIOTHBIX OKCHJIOB.
Cepnast kucloTa, (QU3WYECKHME U XUMHUYECKHE CBOMcCTBa (oOmue Kak
MpEeACTaBUTENS Kjacca KHUCIOT U chneuuduyeckue). XHUMHUYECKHE pPEaKIuHu,



JeKalue B OCHOBE MPOMBIIUICHHOTO CHOC00a TOJNYYSHHUS CEepPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucnoThl. Conu CepHON KUCIOThI, KAYECTBEHHAs! peaKklus Ha
cynbdar-uoH. Haxoxnaenue cepsl U €€ COEIUHEHUM B TpUpPOJE. XUMUUECKOE
3arpsi3HEHHE OKPYKAIOIIEH CpeAbl COEIMHEHHUSIMU cepbl (KHCIOTHBIE JOXK[IH,
3arpsi3HEHUE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUSI.

OO6mast xapakTepucTuka 371eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIEHHUA. A30T, paclpoCTpaHEHUE B MPHUPOJE,
(¢u3nueckue U XuMHIeckue cBoiictBa. KpyroBopot azora B npupoae. AMMHUAK, €ro
(bu3nYecKue 1 XUMUYECKHUE CBOMCTBA, MOMydYeHUe U mpuMeHeHne. Coiu aMMOHUS,
X (pU3NYECKre U XUMHYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
HOHBI aMMOHUS. A30THasi KUCJIOTa, €€ TojiydeHue, GU3NYECKUe U XUMHUYECKHE
cBolcTBa (0OIIME Kak TMPEACTaBUTENS Kjacca KHUCIOT M chenuduyeckue).
Hcnonp30oBaHWEe HUTPATOB U COJEd aMMOHMS B KAyeCTBE MHHEPAIbHBIX
ynoOopennii. XuMUYeCKOe 3arpsi3HEHHE OKPY KaIoIIel cpeibl COETMHEHUSIMH a30Ta
(KUCTIOTHBIE JOXKIW, 3arps3HEHHWE BO3AyXa, MOYBBI M BoaoéMoB). Docdop,
ajuioTponHeie Mogudukanuu gocdopa, GuznUecKue M XUMHUYECKHE CBONCTBA.
Oxkcup docdopa (V) u pochopHas kuciaora, Pu3nIecKue 1 XUMUIESCKHUE CBOMCTRA,
nonyuenue. Mcnonb3zoBanue hochaTroB B KauecTBe MUHEPATBHBIX YA0OPEHHUIA.

O6mas xapakrepuctuka 3neMeHToB [VA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCJIEHUS.  YIJIEepoA,  aJUIOTPOIHBIE
MOAU(UKAIINKA, PACHPOCTPAaHEHHE B TMpupoae, (GU3NIECKUE U XUMHUYECKHE
cBoiicTBa. Ancop6uusi. KpyroBopor yriepoaa B mpupoje. Okcuibl yriepojaa, ux
¢bu3nyeckre M XUMHUYECKHE CBOMCTBA, JIEMCTBME Ha JKUBBIE OPTraHU3MBI,
MOJIyYEHUE U MPUMEHEHHE. DKOJOTMYECKHe MpOOJIEMBbI, CBSI3aHHBIE C OKCHIOM
yraepona (IV), rumote3a rno0anbHOrO MOTEIJICHUS KIMMAaTa, TMapHUKOBBIN
sbdexT. YronbHas Kucaotra u €€ coiu, ux (GU3NYEeCKue U XMMHYECKUE CBOICTBA,
nmojlyuyeHue U TpuMeHeHue. KauecTBeHHass peakuuss Ha KapOOHAT-HOHBI.
Hcnonb3zoBaHue kapOOHATOB B OBITY, MEAUIMHE, MPOMBILIIEHHOCTH U CEJIbCKOM
XO35UCTBE.

[lepBoHaUaNbHBIE TOHATHUSL 00 OPraHUYECKUX BEIIECTBAX KAK O COCAMHEHHSIX
yraepojia (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, YTaHOJI, TIIMLIEPHH, YKCYCHAas KUCIIO0TA).
[IpupoaHbple HMCTOYHUKUA YIJIEBOJOPOAOB (yrojib, HPUPOAHBIA Ta3, HePTh),
MPOIYyKThl WX TmepepaboTku (OCH3MH), UX POJb B OBITY M TPOMBIIICHHOCTH.
[TonsiTue 0 GMOJIOrMYECKN BaXKHBIX BEUIECTBAX: KUPaX, OeiIKax, yraeBojax — U ux
pojii B KM3HM UeJoBeKa. MaTepuanbHOE €IWHCTBO OpPraHUYEeCKUX U
HEOPraHUYECKUX COCIUHEHUM.

KpemHunii, ero ¢usnueckue ¥ XUMHUYECKHE CBOWCTBA, TOJYyYCHHE W
npuMmeHeHnne. CoenuHeHus KpemHusi B mnpupoje. OOmue mnpencraBieHus o0
okcune kpemaus (IV) u kpemHueBoit kuciore. CUIMKAThI, UX HCIOJIH30BAaHHUE B



ObITYy, B TIPOMBIIIUICHHOCTH. BakHelIne CTpoUTenbHbIE MaTepHalbl: KepaMuKa,
CTEKJIO, IIEeMEHT, 0eTOH, keyie300eToH. [Ipo6iembl 0e30MacHOro MCMOIb30BAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B TIOBCEAHEBHOM KU3HHU.

Xumuueckuit IKcnepumenm:

H3y4eHUE 00pa3IOB HEOPTaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCIOTHI,
IPOBE/ICHUE KAUEeCTBEHHBIX PEAKIMi Ha XJIOPUI-UOHBI U HAOIIO/IEHUE TTPU3HAKOB
WX TIPOTEKAHMS, OMBITHI, OTpaXkarolue (PU3NUYECKUEe M XUMHUYECKHE CBOWCTBA
raJloreHOB M WX COEAUHEHUM (BO3MOXKHO HCMOJb30BAHUE BHUIECOMATEPUATIOB),
O3HAKOMJICHHE C O0Opa3lamMu XJIOPUAOB (TaJOTE€HUIOB), O3HAKOMJICHHE C
oOpaslamu ceppl M €€  COeOUHEHUsSMH  (BO3MOXKHO  HMCIOJIb30BaHUE
BHJIEOMATEPUAIIOB), HAOJIOACHUE Mpollecca OOyIIIMBAaHUS caxapa IMoJj JACHCTBHEM
KOHIECHTPUPOBAHHOW CEPHOM  KHUCJIOThI, HW3Yy4YEHUE XUMHUUYECKHX CBOWCTB
pa30aBIEeHHOIN CEPHON KUCIIOTHI, MPOBEJCHNE KaUeCTBEHHON PEaKIMK Ha CyIb(dat-
WOH U HaONIOZIeHWE Npu3HaKa €€ MPOTEeKaHWs, O3HAKOMJICHHE C (PU3NYECKUMHU
cBoiicTBaMu a3ora, ¢ochopa MU HUX COECIAUHEHUH (BO3MOXKHO HCIOJIb30BAHKE
BHJIEOMATEPHUAIIOB), oOpa3liaMu a30THBIX U (POCPOpPHBIX YTOOpEeHUH, MOTyUYeHHE,
coOupaHue, pacro3HaBaHWE W M3YyYCHHE CBOIMCTB aMMHaKa, IPOBEICHHE
KaueCTBEHHBIX PEAKIMi HA MOH aMMOHUA U GocdaT-uOH U U3yUYeHHE MPU3HAKOB
UX [IPOTEKaHHUsl, B3aUMOICUCTBUE KOHIIEHTPUPOBAHHOM a30THOM KUCIIOTHI C MEJIbIO
(BO3MOKHO WCIIOJIb30BaHUE BUJIEOMATEPHUAIIOB), M3y4YCHHE MOJENen
KPUCTAJUIMUECKNX PEmETOK anmasza, rpadura, ¢yaepeHa, O3HAKOMIICHUE C
poLIeCCOM  aJCOpPOIMKM  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H
YCTPOMCTBOM NPOTHBOrasa, MoJydeHHe, cOOMpaHue, paclio3HaBaHUE U HU3y4YEHUE
CBOMCTB YIJIEKUCIIOTO Ta3a, MPOBEJEHNUE KAYeCTBEHHBIX pEaKIMii Ha KapOOHAT U
CWIMKAT-MOHBl W HW3yYE€HHE TMPU3HAKOB HUX MPOTEKAHUS, O3HAKOMIICHHE C
OPOAYKIMEN CUIMKATHOW MPOMBIIUIEHHOCTH, PEUIEHUE JSKCIEPUMEHTAIbHbBIX
3az1a4 o reme «BakHelIe HeMeTalIbl U UX COSIUHECHUSY.

MeTajuibl 4 MX COCAUHEHMSI

OO0mast XxapakTepUCTHUKa XUMHUYECKUX JIEMEHTOB — METAJNIOB HA OCHOBAHUH
ux nojoxenus B llepuoamyeckon cucreme xumuueckux osneMeHTtoB J[. .
MenneneeBa u ctpoeHus atoMoB. CTpoeHne MeTtamioB. Mertaiuinyeckas CBA3b U
METAIMYECKAsT ~ KPUCTAUIMYECKass  PEIIETKA.  ODJIEKTPOXUMHUYECKUH  pAX
HarpsHkeHU MeTautoB. Ou3ndeckue U XMMUYECKHE CBOMCTBA MeTauioB. O0miue
CcrocoObl TosydeHus: meTaioB. [loHATHE O KOpPpPO3UU METAIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CrjaBbl (CTallb, YyTyH, JIOPATIOMHHUH,
OpoH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIEHHOCTH.

[Ilenounsle MeTauIbl: MOJIOKEHUE B Ileprnoanueckoil cucTeMe XMMUYECKHUX
sanementoB /. M. MenzaeneeBa, CTpO€HHE UX aTOMOB, HaXOXKJIECHHUE B IPUPO/IE.
dusznuecKkue U XMMHUYECKUEe CBOMCTBA (Ha mpumepe HaTpusa U Kayus). OKCUabl U



TUAPOKCUABI HaTpusi W Kauus. [IpumMeHeHHe IIeNOYHBIX METAUIOB U HUX
COEeIMHEHU.

IllenoyHO3eMENbHBIE METAIBI MAarHMd W KalIbLIMM: TIOJIOKEHHE B
Ilepnognueckon cucreme xumuudeckux dneMeHToB [[. M. MenneneeBa, crpoeHue
MX aTOMOB, Hax0XJeHUE B rpupoae. PU3ndecKknue 1 XMMHYECKHE CBOMCTBA MarHus
U Kajblus. Baxuelmme coelWHEHUsS KaibIUs (OKCHIA, THAPOKCHUI, COJIH).
XKéctkocTh BOIBI U CITOCOOBI €€ yCTpaHEHUS!.

AunroMuHUN: IookeHue B [lepruoinueckon cCUCTeMe XUMHYECKUX 3JIEMEHTOB
JI. . MenaeneeBa, CTpoeHUE aTtoMma, HaxOXAeHHWE B mpupoac. Puznyeckue u
XUMHUYECKUE CBOMCTBA altOMUHUA. AMQOTEpHBbIE CBOWCTBA OKCHIA U THAPOKCUIA
ATIOMUHUSL.

Kenezo: nonoxenne B [lepuoauueckoi cucteme XMMHYECKUX 3JEMEHTOB /1.
. MengeneeBa, CTpoeHHE aToMa, HaxOoXJaeHUE B npupone. duszudeckue u
XUMHUYECKHE CBOMCTBA xene3a. OKcubl, TuApOKCcH bl U coiu xxenesa (I1I) u xxenesa
(IIT), ux cocraB, CBOWCTBA U MOITYYEHHUE.

Xumuueckuit IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMy METAUIOB U CIUIABOB, HMX (PU3NYECKUMHU
CBOMCTBAMH, H3yUYE€HHE  PE3YyJbTaTOB  KOPPO3UHU  METALIOB  (BO3MOXKHO
WCIIOJB30BaHUE BHUECOMATEPHUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA
KaJIbI[USl W HATpus C BOJOM (BO3MOXHO HCIIOJIb30BAHUE BHUJIEOMATEPUAIIOB),
HCCIIEIOBAHUE CBOMCTB KXECTKOM BOJIBI, IPOLECCA TOPEHHUS KEJIE3a B KUCIOPOJE
(BO3MOXXHO  HCIOJB30BAaHHWE  BHJIEOMATEPUAIOB), MPHU3HAKOB  MPOTEKAHUS
Ka4ECTBEHHBIX PEAKIMi HAa WOHBI: MarHus, KaJblUs, ATIOMUHUA, MHKA, JKelie3a
(IT1) u xeneza (I11), meau (1), HabnroAeHNE U OMKMCaHUE MPOIIECCOB OKPAITUBAHUS
IJJAMEHH MOHAaMU HATpUsl, Kaluigd M KalblUs (BO3MOXHO HCIOJIb30BAHHE
BUJIEOMATEPUAIIOB), HCCIIeJOBaHUE aM(DOTEPHBIX CBONCTB THAPOKCH]IA ATIOMHUHHUS
Y TUJIPOKCHUJA IIMHKA, PEIICHUE YKCIIEPUMEHTAbHBIX 3a/1a4 10 TeMe «Baxkueimue
METaJUIbl U UX COCTUHECHUS.

XuMHS M OKPYXKAKOLIASA cpea

BemectBa u maTepuaibl B IMOBCEIHEBHOM >XKM3HHM 4enoBeka. be3zomacHoe
HCIIOJIb30BaHUE BEIIECTB U XMMUUYECKUX peakiuil B ObITy. IlepBas momorrs npu
XUMHYECKUX OKOTax U OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromled cpeabl (MpeaenbHas OMyCTUMAast
KOHIIeHTpalus BemiecTs, najee — [1JIK). Ponb xumum B perieHuu 3K0JI0THUECKUX
npoO0iaem.

Xumuueckuit IKCnepuUMenm:

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

Mesicnpeomemmnoie ceasu



Peanuzanus MeXnpeIMETHBIX CBSI3ed MpU U3YYEHUM XUMHUHM B 9 Kjacce
OCYUIECTBIISIETCS. 4Yepe3 UCIOJIb30BAaHUE Kak OOIIUX eCTeCTBEHHO-HAYYHbIX
MOHSATUM, TaK W MOHATHUM, SIBISIOMIMXCS CUCTEMHBIMH JIJIS OTJEIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MOHSTHUS: HAY4YHBIM (DAaKT, THUIOTE3a, 3aKOH,
TEOpUsl, aHalu3, CHUHTE3, KIacCuPUKalusg, MEepUOJIUYHOCTh, HAOJII0JCHUE,
AKCIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHHUE, MOJIeib, SBJICHUE, IMaPHUKOBBIN
3 deKT, TEXHONOTHS, MaTEPHUAIIbI.

dusznka: marepusi, aTroM, OJIEKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKIIHWI,
U30TOMbI, PAAUOAKTUBHOCTh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsiji, MPOBOJIHUKH,
MOJYNIPOBOJHUKH, JTUAJIEKTPUKH, (POTOAIEMEHT, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BELIECTBA, I'a3, PACTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTKa, CIUiaBbl, (PU3NYECKUE BEITUYMHBI, CAMHUIIBI U3MEPEHUs, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bI, COJHIIE.

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

['eorpadusi: armocepa, ruapochepa, MHUHEpaATbl, TOPHBIE TMOPOJIHI,
MOJIE3HBIE UCKOIAaeMble, TOILJIUBO, BOJIHBIE PECYPCHI.



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

JIMYHOCTHBIE PE3YJIBTATHI

JIM4HOCTHBIE pE3yJbTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO  OOIIIETO
o0pa3oBaHUsI JOCTUTAlOTCS B XOJie OOyYEeHHMs] XUMUU B €IUHCTBE y4eOHOH H
BOCHUTATEIILHOMN JAECSATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCUMCKUMHU
COI[MOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMH B
oOIIecTBe MpaBUJIaMd W HOPMaMHU TMOBEJEHUS M CIOCOOCTBYIOT IIpoIleccam
CaMOTMO3HaHUs, CAMOPA3BUTHUS U COLIMATIU3AIIMHN 00yYarOIIUXCS.

JIuyHOCTHBIE ~ pe3yibTaThl  OTpakalOT  TOTOBHOCTH  OOyYarommxcs
PYKOBOJACTBOBATbCSI CHUCTEMOM IO3WTHBHBIX LEHHOCTHBIX OpPHUEHTALMA U
pacIIMpEHUE OIbITA JESITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOTO BOCIIMTAHMS:

LIEHHOCTHOT'O OTHOILIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
W HAy4YHOMY HACJIECAUI0, NMOHWMAaHWs 3HAYEHUS XUMHYECKOM HAyKH B KHU3HU
COBPEMEHHOT0 O0OIIEeCTBa, CIIOCOOHOCTH BIAJIETh JOCTOBEPHOU HHGOpMAIIHEH O
NEPEAOBBIX JOCTHUKEHUAX W OTKPBITHUSX MHUPOBOM M OTEYECTBEHHON XHMUH,
3aMHTEPECOBAHHOCTU B HAYUHBIX 3HAHUSIX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

MPEACTABICHUSI O COLMAIbHBIX HOPMax W MpaBUIaX MEKINYHOCTHBIX
OTHOUIEHUH B KOJUIEKTUBE, KOMMYHHKATUBHON KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOUCCIEAOBATENbCKOM,  TBOPYECKOM M JAPYIHMX  BHJAX
JeSTENHPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOHW MACSATEIBHOCTH MIPHU
BBITIOJIHEHUM YYEOHBIX, TO3HABATEIbHBIX 3aJlay, BBHIMOJHEHUHW XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAaHUIO
M B3aUMOIIOMOIIM B TIpoLecce ATOW Yy4eOHOM JeATEeTbHOCTH, TOTOBHOCTH
OLICHHBAaTh CBOE TMIOBEJECHHE W TNOCTYIIKM CBOMX TOBApUIIEH C MO3ULMUU
HPABCTBEHHBIX U ITPABOBBIX HOPM C YYETOM OCO3HAHUSI NTOCIEACTBUH MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHMS:

MHPOBO33PEHUYECKUE TPEJICTABICHUSI O BEUIECTBE M XUMHUUYECKOW PEaKIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO PAa3BUTHS HAYKH W COCTABIISIOLINE
OCHOBY JIJI1 TTIOHUMAHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS TPHUPOJbI, B3aUMOCBS3AX 4YEJIOBEKa C
NPUPOJHOM CPENOM, O POJIM XUMHUU B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEW;

[M03HABATEIbHBIE MOTHBBI, HAIIPABIICHHBIE HA MOJYYEHHE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOIHMMBIC IJII OOBSCHEHHS HAOII0JaeMBIX IIPOIIECCOB W SIBJICHUH,
NO3HABATENbHOM, MH(OPMAIMOHHOW M YHMTATENIbCKOW KYJIbTYPhl, B TOM 4YHUCIE
HaBBIKOB CaMOCTOSITEIbHOM paboThl € Y4EeOHBIMH TEKCTaMM, CIPABOYHOU



JUTEPATYPON, JIOCTYMHBIMA TEXHUYECKHUMH CpEJACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOYyYEeHHMIO M TO3HAHWIO, JII0OO3HATEIbHOCTh, TOTOBHOCTH H
CHOCOOHOCTH K €aMOOOpa3OBaHMIO, MPOEKTHOM U  HCCIEAOBATENIbCKOU
JeSTENHHOCTH, K OCO3HAHHOMY BBIOOPY HAIPaBICHHOCTH U yPOBHS OOy4YEHHUS B
JlaJIbHEUIIIEM;

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

OCO3HAHUE IIEHHOCTH W3HHU, OTBETCTBEHHOTO OTHOIIEHUSI K CBOEMY
3I0pPOBBIO, YCTAaHOBKHM Ha 3J0POBBIM 00pa3 >KU3HU, OCO3HAHHE IOCICACTBUI U
HENPUATHE BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJIKOTOJIsI, HAPKOTUKOB, KypeHHsI),
HEOOXOJIMMOCTH  COONIOJIEHUs] TMpaBui O€30MacHOCTH TpU  OOpalieHuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U pPeabHOM KU3HH;

5) TPyA0BOI0 BOCIIMTAHUSA:

MHTEPEC K MPAKTUUECKOMY M3YUYeHUI0 Npodeccuii U Tpyaa pa3IudHoOro poja,
YBOKECHHE K TPYIAy M pe3yjibTaTaM TPYJOBOH JEATEIbHOCTH, B TOM 4HCIE Ha
OCHOBE MPUMEHEHHS NPEAMETHBIX 3HAHUM 1O XUMHUU, OCO3HAHHBIM BBHIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUHU MPOJIOIHKEHUsT 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEMH,
yCIenHon npo(eccuoHanbHOM NeITeIbHOCTH U Pa3BUTHUS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aIallTHPOBATHCA B MPOPECCUOHAIIBHON CPEJIE;

6) 3K0J10rH4eCKOro BOCIUTAHUS:

HKOJIOTHYECKH I€JIeCO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOYHHUKY
KU3HU Ha 3emiie, OCHOBE €€ CyIleCTBOBAHMS, IOHUMAaHUE LIEHHOCTH 3J0POBOTO U
O0e3zomacHOro o0pas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bu3znyecKoMy M TCHUXHYECKOMY 3/I0pPOBbIO, OCO3HAHHE IIEHHOCTH COOIIOICHMUS
npaBmI 0€30IMIaCHOTO MOBEACHUS TP paboTe ¢ BEIIECTBAMHU, a TAKXKE B CUTYyaIUsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HU JIOJIEH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHUSI, MOJy4aeMble MPU U3YYEHUU XUMUH, IS
pELICHUs 3a/1a4, CBSI3aHHBIX C OKPYIKAIOILIEH MPUPOJIHOU CPEIOH, ISl MOBBIIICHUS
YPOBHS  DKOJOTHYECKOM  KYyJbTYpbl, OCO3HAHHS TJ00aJbHOTO  Xapakrepa
AKOJIOTUYECKUX MPOOJEM M IMyTed WX PEelICHUs] MOCPEJCTBOM METOJ0B XHMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHMKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

B cocraBe MeTanmpeaMETHBIX pE3yJbTaTOB BBIACISIOT 3HAUYUMBIC s
dbopMupoBaHUS MHUPOBO33PEHUSI OOIIEHAy4YHbIE TOHATUS (3aKOH, TEOpHs,
MPUHITAT, 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



HAay4YHOW KapTHUHE MHpA, M YHUBEpCaJIbHbIC y4eOHbIE IeCTBUs (ITO3HABATEIbHEIE,
KOMMYHUKATUBHbIC, PETYyJIATUBHBIE), KOTOpbIe OOeCleynuBalOT (HopmMupoBaHue
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBJICHUIO YyueOHOMU
NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA

Ba3oBble Jijoruueckue JelicTBUA:

YMEHHSI HCIOJB30BaTh MNPHUEMBI JIOTUYECKOTO MBIIIJICHUS TP OCBOCHUU
3HAaHUMU: PACKPBHIBATH CMBICT XMUMHUYECKUX MOHSATUN (BBIIEIATh UX XapaKTEpPHbIE
MPU3HAKH, yCTaHABIMBATh B3aUMOCBS3b C JPYTMMHU MOHSTUSMH), UCIOIb30BaTh
MOHSTHS JIJIs1 OOBSICHEHUS! OTACNbHBIX (DAKTOB U SIBICHUHM, BHIOMPATh OCHOBAHUS U
KpUTEpUH ISl KJIaCCU(PUKAIMM XUMHYECKUX BEHIECTB U XUMHUYECKUX PEaKIIui,
YCTaHABJIMBATh MNPUUYUHHO-CIIECTBEHHBIE CBSI3U MEXAY OOBEKTaMU H3YyUYCHUS,
CTPOUTH JIOTUYECKUE PACCYX AEHUS (MHAYKTUBHbBIC, I€TyKTUBHBIE, [0 aHAJIOTUN),
JenaTh BBIBOJBI M 3aKIIFOUEHUS;

YMEHHE TPUMEHSATh B TIpoIlecCe€ TO3HAHMS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC ), CHAMBOJIMYECKHUE (3HAKOBBIE) MOJIETU, UCTIOb3yEMbIE B XUMUH,
peoOpa3oBLIBATH MHUPOKO MPUMEHSIEMbIE B XUMUU MOJCIIbHBIC TIPEICTABICHUS —
XUMUYECKUH 3HAK (CHUMBOJI 3JIEeMEHTa), XUMHuYeckas (opmyla U ypaBHEHHE
XUMHUYECKOW peaKkluu — MpU PElIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, ¢ YUYETOM
ATUX MOJIEIBHBIX MPEJCTABICHUM BBIABIAThL U XapaKTepU30BaTh CYIIECTBEHHBIE
MPU3HAKN U3Y4aeMbIX OOBEKTOB — XMMHUYECKUX BEIIECTB U XUMUYECKHUX PEaAKITHi,
BBISIBJISITh  OOIIME  3aKOHOMEPHOCTH, TMPUYMHHO-CIEJCTBEHHbIE CBSI3U W
MIPOTUBOPEYHS B U3yUaeMbIX MPOIIECCAX U SBJICHUSIX.

Ba3oBble uccienoBarejbckue AeiCTBUS:

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

MPUOOPETEHUE OMbITa M0 ITUIAHUPOBAHHUIO, OPraHU3ALMU M MPOBEIACHUIO
VYCHHYECKUX JKCIIEPUMEHTOB, YyMEHHWE HaOmomaTh 3a XOJOM Tpollecca,
CaMOCTOATENLHO MPOTHO3UPOBATh €0 Pe3yJbTar, POpMYIHPOBaTH 000OIIEHUS U
BBIBO/IbI 110 pe3yJibTaTaM MPOBEAEHHOTO OMbITA, UCCIETOBAHUS, COCTABIIATH OTUYET
0 MpOJIETIaHHOM padoTe.

Pabora ¢ ungopmanmei:

yMEHUE BBIOMpaTh, AHAIM3UPOBATH W HMHTEPIPETUPOBATH HHPOPMALIUIO
Pa3IMYHBIX BUJOB U (POPM Mpe/ICTABICHUS, MTOTYyUYaeMYI0 U3 pa3HbIX UCTOUYHUKOB
(HaydHO-TIOMyJISIpHAsl  JIUTEpaTypa XHUMHUYECKOTO COJEpKaHUs, CIPaBOYHbIE
nmocoOus, pecypcel WHTepHETa), KPUTUYECKH OICHUBATH MPOTUBOPEUUBYIO U
HEJO0CTOBEPHYIO MHPOPMAIIHIO;



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-KOMMYHHKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHHE KYJIbTYPOU aKTUBHOT'O UCIIOJIB30BAHUS PA3IUYHBIX TTOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTUMAIBHYIO (POpMyY MpeAcTaBiIeHHs] HHPOpMAIIUU U
WLTIOCTPUPOBATh pEIIaeMble 3a/Jaddl HECJIOXHBIMA CXEMaMH, JuarpaMMaMH,
ApyrumMu GopMaMu rpauku U UX KOMOMHALUSAMU;

YMEHHE HCIOJIb30BaTh U AaHAJU3UpPOBAaTh B Ipolecce Yy4yeOHOHl u
UCCJIEIOBATEIbCKON ACATENBHOCTH MH(DOPMAIUIO O BJIHMSHUU MPOMBIILIEHHOCTH,
CEeNIbCKOTO XO3SCTBa W TPAHCIOPTa HA COCTOSIHHE OKPYXKAIOIIeH MPHUPOIHOM
Cpelibl.

KoMMyHukaTUBHBIE YHHBepCcAJIbHbIE YUeOHbIe el CTBUS:

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

YMEHHsI ~ IPEACTaBIsSATh  MOJYYEHHBbIE  Pe3yJbTaThl  [1O3HABATEIbHOU
NESTENbHOCTY B YCTHBIX U THCbMEHHBIX TEKCTaX; JeiaTh MPE3CHTAINIO
pe3yNbTaTOB BBIMOJTHEHUS XUMHUYECKOTO JKCIepHMEHTa (J1abopaTOPHOTO OIBITA,
nabopaTopHOi pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEMIECTB, yU4€OHOTO MPOEKTA);

yMeHHsI Y4eOHOTO COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOMU
MO3HABATENIFHOM M MCCIEOBATEIIbCKOM  JIEATENbHOCTH  MpPU  PEIICHUH
BO3ZHUKAIOIINX TPOOIEM Ha OCHOBE Yyu€Ta OOIIMX MHTEPECOB M COTJIACOBAHMS
no3uuuid (00CyxkaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIMS
COBMECTHBIX JEWCTBUH, ONpelIeleHHe KpPUTEpUeB IO OLEHKE KayecTBa
BBITIOJTHEHHOM 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 pPeIIeHUsT YIeOHBIX U
MO3HABATENBHBIX 3a7a4, CaMOCTOSITENIBHO COCTaBJSITh WU KOPPEKTHUPOBATH
IIPEUIOKEHHBIA AJITOPUTM  JIEUCTBHM TPHU BBINOJHEHUM 3aJaHUM C Y4YETOM
MOJyYEHHUs! HOBBIX 3HAHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAaX M PEaKIMX,
OLICHHBATh COOTBETCTBUE IOJIYYEHHOTO pe3yJibTaTa 3asBJICHHON 1€IH, YMEHHE
MCIIONIb30BaTh M aHATTM3UPOBATH KOHTEKCTHI, IPE/IaraéMble B YCIIOBUU 3aJaHHIA.

IMPEAMETHBIE PE3YJIBTATDBI

B cocraBe mpenMeTHBIX pe3yJbTAaTOB IO OCBOCHHUIO O00S3aTEIBHOTO
coJlepKaHMs, YCTAHOBJIEHHOTO JIaHHOW deaepalbHON pabdoueil Mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE OOYYAIOIMIMMHCS Hay4YHbIE 3HAHUS, YMEHHUS U CIOCOOBI



NeHCTBUH, crenudpuyeckue i1 MPEeIMETHOM 00acTH «XUMHS», BHJIBI
NEATEIbHOCTH [0  TOJYYEHHUIO HOBOTO  3HAHUSA, €ro HHTEPHpETaIH,
peoOpa30BaHUIO U TPUMEHEHHIO B PA3JIMUHBIX YUEOHBIX M HOBBIX CUTYaIIHUIX.

K xoHiy o0yuenus B 8 kij1acce rnpeMeTHbIe pe3yJIbTaThl HA 0a30BOM YPOBHE

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpACKpBIBaTh CMBICI OCHOBHBIX XMMHWYECKHX IMOHSATHI: aTOM, MOJIEKYJa,
XUMHYECKUH 3JIEMEHT, MPOCTOE BEIIECTBO, CJIO0KHOE BEMIECTBO, CMECH
(oHOpOIHAS M HEOAHOPOAHAs), BaJIEGHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJISIpHAash Macca,
MaccoBas JI0JIs1 XUMHUYECKOTO AJIEMEHTa B COSIMHEHUH, MOJISIPHBIN 00BEM,
OKCHJ], KHCIIOTa, OCHOBAHHE, COJIb, JJICKTPOOTPUUATEIHBHOCTh, CTETICHb
OKHCIICHUS, XUMHUYECKasi peakius, KiacCu(PuKaius peakiuil: peakiuu
COCIMHEHUS, PEAKIMU Pa3JI0KEHUs, PEAKIMU 3aMENICHUs, PEaKIuu
oOMEHa, 3K30- U SHIOTEPMUUYECKHUE PEaKIUU, TETUIOBOM (PGEKT peakiuu,
SIpO aToMa, JJIEKTPOHHBIM CJIOW aToMma, aTOMHas OpOWTallb, PAaANYC
aTOMa, XMMHYECKasl CBS3b, MOJIIPHAS W HEMOJSAPHAS KOBAJIEHTHAS CBS3b,
WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PAacTBOpP, MAaccoBas JI0Js BEIECTBA
(mporieHTHAs! KOHIIEHTpAIs) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBSI3b OCHOBHBIX XHMHWYECKUX MOHSATUM U
MPUMEHSITh 3TU OHSATHUS MPU OMKMCAHUH BEILECTB U X MPEBPAILICHUI;

e HCIMOJB30BaTh XHWMHYECKYI) CHUMBOJHMKY JUISI COCTaBJCHHS (HOpMyI
BEILECTB U YPABHEHU XUMHUUYECKUX PEAKIINIA;

e OIpEIENsATh BaJIGHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
CTENEHb  OKUCJIEHHMS  BJEMEHTOB B  OMHApHBIX  COCIMHEHUSX,
MPUHAJIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIACCy COCIMHEHUU IO
dbopmynam, BHJ XUMHUYECKOM CBsi3M (KOBaJ€HTHasT M HOHHAasA) B
HEOPraHUYECKUX COCTMHEHUSIX;

e packpbiBaTh cMbIc Ilepuognueckoro 3akona J[. WM. MeHnneneesa:
JEMOHCTPUPOBATh IMOHMMAHHUE IEPUOJAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX JJIEMEHTOB OT UX MOJ0KeHUs B llepmoanueckoi cucreme,
3aKOHOB COXPAHEHHUsI MacChl BEIIECTB, MOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHA ABOTrajipo;

e ONUCHIBATH W XapakTepuszoBaTh TaOMU4HYyr Qopmy Ilepuognyeckoit
CUCTEMbl XMMHMUYECKHUX OJJIEMEHTOB: pa3iau4aTh IMOHATHUS «TJaBHAs
noarpymnmna (A-rpymnmna)» u «mnobouynas noarpynna (b-rpynmna)», Mansie u
OOJIbIIIME TEPHOJbI, COOTHOCUTH OOO3HAUEHMS, KOTOPhIE HUMEIOTCA B
tabmuie «llepmomnueckass cucTteMa XuMHYeckux siemeHToB J[. U.
MeHneneeBay ¢ UHCIOBBIMH XapaKTEPUCTHKAMH CTPOEHUS aTOMOB



XUMHUYECKUX AJIEMEHTOB (COCTaB M 3apsia sapa, o0Iee Yucio 3JIeKTPOHOB
U pacrpeeieHle UX Mo dJIEKTPOHHBIM CII0SIM);

KJIacCU(PUIMPOBATh XUMHUUYECKHE JJICMEHTHI, HEOPTraHWYCCKHUE BEIIECCTBA,
XUMHUYECKHE PEAKIUU (TI0 YUCIy M COCTaBY yYacTBYIOIIMX B PEAKIIUN
BEIIECTB, M0 TETIOBOMY (D PeKTy);

XapaKkTepu3oBaTh (OMUCHIBaTH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3TUYHBIX KJIACCOB, TIOJTBEPKIasl OMUCAHUE IMPUMEpPaMU MOJIEKYIISIPHBIX
YPaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTU OT UX KaUYE€CTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUSI XUMHUYECKUX TMPEBpAIEHUNA B
Pa3TUYHBIX YCIOBUAX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJIAPHYIO ¥ MOJISIPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTOo »JJjeMeHTa 1o (opmye
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKON PEaKIINH;

MPUMEHSATH OCHOBHBIC OIEPAIlH MBICIUTEIILHON JeATEIHPHOCTH — aHAJN3
U CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTeMaTH3allnio, KiIacCH(UKaIHIo,
BBISIBJICHUE TPUYUHHO-CIICICTBEHHBIX CBS3EH — Il M3Y4YEHUS CBOMCTB
BEIIECTB M XHWMHYECKMX pEaKIHMi, €CTECTBEHHO-HAYYHBIC METObI
MO3HAHUSI — HAOIIOJIEHUE, U3MEPEHUE, MOJICTIUPOBAHUE, HKCIEPUMEHT
(peaJibHBI U MBICIICHHBIN );

ClIeIOBaTh  NpaBWJIaM  T[OJIb30BAaHUS ~ XMMHYECKOM  MOCYoll U
7a00paTOpHBIM  O0OpYJIOBAaHMEM, a TakKXKe IIpaBWJIaM OOpaIlleHUs ¢
BCIIECTBAMH B COOTBETCTBUM C WHCTPYKIUSMU 10 BBIMIOJTHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO0 TOJNYYEHUI0O U COOMPaHUIO
ra3oo0pa3HbIX BeIIeCTB (BOJOpPOAA U KHUCIOPOJa), MPUTOTOBICHUIO
PacTBOPOB C OMNPEAECIEHHON MAaCCOBOM JIOJIEM PACTBOPEHHOTO BEIIECTBA,
IUIAHUPOBATh W TPOBOAUTH  XHUMHYECKHE  DKCIIEPUMEHTHI  TIO
pPacro3HaBaHUIO PACTBOPOB MIEIIOYEH M KUCIIOT C MTOMOIIBIO UHIUKATOPOB
(;makmyc, dheHondTarenH, METUIIOPAHXK U IPYTHE).

K xoH1y 00ydenus B 9 kj1acce npeIMETHbIE Pe3yIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHU:

PaCKpbIBaTh CMBICI OCHOBHBIX XUMHYECKUX IOHATHUH: XUMHYECKUU
AJIEMEHT, aTOM, MOJIEKyJda, WOH, KaTUOH, AaHUOH, IMPOCTOE BEUIECTBO,
CJIIO)KHOE€ BEIIECTBO, BAJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIICHBb
OKHUCJIEHUS, XUMUYECKasl peaKlysi, XUMUYECKasi CBsS3b, TEIIOBOM 3(PeKT
peakuuu, MOJb,  MOJISIpHBIM ~ 00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEAJIEKTPOJIUTBL, 3JIEKTPOJIMTHYECKAS] JUCCOLMALNSA, PEaKIUA HOHHOIO
oOMeHa, Karaau3atop, XHWMHUYECKOE paBHOBECHE, OOpaTUMble U



HEOOpaTUMBIE PEaKIMH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEaKITNH,
OKWCIIUTENIb,  BOCCTAHOBHUTENb, OKHUCJIEHWE U  BOCCTAHOBJICHUE,
ajutoTponusi, aMm(pOTEpHOCTh, XUMHUUECKasl CBsI3b (KOBaJICHTHAsi, UOHHAas,
METAJIIMYECKasi), KpUCTAIIMYECKass pemeTka, KOpPpOo3usi METalioB,
CIUIaBbl, CKOPOCTh XHMHWYECKOM pPEaKUHUH, NPEHAEIbHO JIOIyCTUMAas
koHueHntpanus [TJIK BemiecTna;

WJUTIOCTPUPOBATh B3aUMOCBSI3b  OCHOBHBIX XHMHUYECKHUX TOHATHUH U
MIPUMEHATH ITU MOHITHUS MPHU OMIMCAHUU BEIIECTB U UX NPEBPAILICHUN;
WCIIOJIb30BAaTh XUMHUYECKYI0O CHMBOJIMKY JUII COCTaBICHUS (HOpMyI
BEILECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

ONpPEAEHATh BAJICHTHOCTh U CTENEHb OKUCIECHUS] XUMHYECKUX 3JIEMEHTOB B
COCOMHEHUSAX PA3JIMYHOTO COCTaBa, IPUHAMICKHOCTh BEIIECTB K
OMpeNeNEHHOMY KJIacCy COEIWHEHUW 1o ¢opMmysiaMm, BHI XUMHUYECKOU
CBs3M (KOBAJICHTHAsl, HOHHAs, METANIMYECKas) B HEOPraHUYECKHX
COCIMHEHUSX, 3apsi]l MOHA 10 XUMHUYECKON (opmyJtie, XapakTep Cpeibl B
BOJIHBIX PAacTBOPax HEOPraHWUYECKHX COCAUHEHUM, THUI KPUCTATUTMYECKOU
PELIETKA KOHKPETHOTO BELIECTBA;

packpbiBaTh cMbIci [lepuomnueckoro 3akoHa J[. U. MennpeneeBa u
JEMOHCTPUPOBATh €ro IOHUMAaHUE: OIKCHIBATh M XapaKTEPU30BATH
Tabnuuynyto (opmy llepuoamdeckoit CUCTEMbl XMMHUYECKUX 3JIEMEHTOB:
paznuyaTh TMOHATHSA «rJaBHas moarpymma (A-rpynma)y u «moOodHas
noarpynmna (b-rpymnma)», Manele u OoJibllIM€ TEPHOJIbI, COOTHOCUTH
0003Ha4YeHUsI, KOTOpPhIE MMEIOTCS B TMEPUOJUYECKONM Tabiuie, ¢
YUCIIOBBIMM ~ XApPAaKTEPUCTHKAMU  CTPOCHHUSI  aTOMOB  XHMHUYECKUX
AJIEMEHTOB (COCTaB W 3apsia  sijapa, oOIIee YUCIO DJJIEKTPOHOB H
pacmpeneseHue WX T0 DJIEKTPOHHBIM CIOSIM), OOBSICHATH O0O0IIHe
3aKOHOMEPHOCTH B M3MEHEHUHU CBOMCTB 3JIEMEHTOB M UX COCAUHECHUU B
npeenax MaJIbIX MEPUOJIOB U TIABHBIX MOATPYII C YYETOM CTPOCHUS HX
aTOMOB;

KJIacCU(UIIMPOBATh XMUMUYECKHE DJIEMEHTHI, HEOPTraHUYECKUE BEIIECTBa,
XUMUYECKUE peakiuu (M0 YUCIYy M COCTaBY YYacTBYIOUIUX B PEaKIUHU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTEIEHEW OKHUCICHUs
XUMHYECKHUX DJIEMEHTOB);

XapaKTepu3oBaTh (OMUCHIBATH) OOIME W CHEMU(PUYECKUE XUMUYECKUE
CBOMCTBA MPOCTBIX M CJOXHBIX BEIIECTB, IOJATBEPXKAAs OINHUCAHUE
MpUMEPAMHU MOJIEKYJISIPHBIX YW HOHHBIX YPaBHEHUW COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKIni;

COCTaBJISAITb YPABHEHUSI JJIEKTPOIUTUYECKOW JIUCCOLMAIMU  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAIEHHbIE YPABHEHUS PEAKIIUA HOHHOIO



oOMeHa, ypaBHEHHUS pEaKlui, TMOATBEPKIAIONUX CYIECTBOBAHUE
TeHETHUYECKOM CBSI3U MEXK/y BEIlIECTBAMH PA3IMYHBIX KJIACCOB;
pacKphIBaTh CYIIHOCTh OKHCJIMTEIIBHO-BOCCTAHOBUTEIBHBIX — PEaKITUi
MOCPEICTBOM COCTABJICHHSI SJIEKTPOHHOTO OajaHCca dTHX PEaKIInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOXHOCTH TIPOTEKAHHUS XUMHUYECKUX IMPEBpAIICHU B Ppa3InYHBIX
YCIIOBHSIX;

BBEIYHCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO ¥ MOJISIPHYIO  MAacChI
BEII[ECTB, MAaCCOBYIO JIOJNIO XHUMHUYECKOTO »JJeMeHTa 1o (opmyie
COEJIMHEHHUSI, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJIUTH PACUETHI
110 YPaBHEHUIO XUMHUYECKOW PEaKIINH;

coON0JaTh  MpaBUjia  MOJIb30BAHUS  XMMHUYECKOM  MMOCYyAOM U
nabopaTopHBIM  00OpY/NOBaHMEM, a TaKKe IMpaBuia OOpalieHus C
BEIIECTBAMU B COOTBETCTBUUM C HWHCTPYKIUSIMU IO BBIMOJHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB TI0 TMOJIYYEHUI0O WU COOMPaHUIO
ra3000pa3HbIX BENIECTB (aMMHUAaKa U YIJIEKUCIIOrO rasa);

MPOBOJUTh  PEAKIMM, TOATBEPXKIAIOIMINE  KAYECTBEHHBIM  COCTaB
pPa3TUYHBIX BEIECTB: PACIIO3HABATh OMBITHBIM MYyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapoonat-, ¢ocdar-, cuiaumkar-, cyibdar-, THAPOKCUI-UOHBI,
KaTHOHBI aMMOHHUS W HMOHBI W3YYEHHBIX METAJIOB, MPUCYTCTBYIOIIHNE B
BOJHBIX PACTBOpPaX HEOPTAHMUECKUX BEIECTB;

MPUMEHSATH OCHOBHBIE OINEPAIlMU MBICIUTEIIbHON JEATEIbHOCTH — aHalu3
U CHHTE3, CpaBHEHHE, OOOOIIEHUe, CHUCTEeMaTU3AIUI0, BBISABICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3EH — I M3YYCHHUS CBOWCTB BEIIECTB H
XUMHUYECKUX PEaKIUi, eCTeCTBEHHO-HAyYHbIE METO/Abl TO3HAHUS —
HaOJII0ICHUE, M3MEpPEHUE, MOJCIMPOBAHUE, DKCIEPUMEHT (peasibHbId U
MBICIICHHBIN ).



TEMATHUYECKOE IINTAHUPOBAHUE

8 KJIACC
KoandecTBO 9acoB
Ne HanmeHoBaHue pa3ieioB U DJIeKTPOHHBIE (HU(POBHIE)
KonTpoabHbie IIpakTnueckue
n/n TeM NMPOrpaMMbIl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3pnen 1. IlepBoHavaiabHbIe XUMHYECKHE MOHATHSA
Xumusi — BakHast 00J1aCTh

L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{OK

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

YyeJIoBeKa

12 BeitectBa 1 XuMu4ueckue 15 | bubmuoreka [JOK

' peakunu https://m.edsoo.ru/7f41837¢

Hroro no pazneny 20

Paszgea 2. BaxkHeiimue npeacTraBuTe/ i HEOPraHUYeCKUX BellecTB
21 Bosnyx. Kucnopon. Ilonstue 6 bubnuoreka [IOK

' 00 okcuagax https://m.edsoo.ru/7f41837¢
9 Bonopoa.Ilonsitue o kucnorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢
23 Bopa. PactBopsl. [Tonsitue 00 5 | 1 bu6mmoreka [IOK

' OCHOBAHMSX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIacChI 1 | 1 bubnuoreka [JOK

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

Hroro no pazueny 30

Pasnen 3. Ilepnoanueckuii 3axon u [lepuoauyeckas cucrema xumudeckux 3j1eMeHToB /I. U. MenaesneeBa. CTpoeHne aToMOB.
Xumuyeckas ¢Bsi3b. OKUCIUTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIul




[Teprnoanueckuii 3aKOH 1
[Tepuonuueckas cuctema

but6mmoreka [JOK

3.1 7
XUMHUYECKUX 31eMeHTOB /JI. M. https://m.edsoo.ru/7f41837¢
MenneneeBa. CTpoeHue atoma
XUMHUYECKASA CBI3b. Bu6 10K
HOJIMoTEKA
3.2 OxueHTENLHO- 8 https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIIBHBIC PEAKITUU
bubmmoreka [{OK
Hroro no pasneny 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BpeMs 3 bubnnorexa LOK
p p https://m.edsoo.ru/7f41837¢
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9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HauMeHoBaHHe pa3iejioB U TeEM (uudposbie)
Ne i/ P KonTpoabHbI IIpakTHYeckue op
NPOrpamMMsbl Bcero o0pa3oBaTe/bHbIE
e padoThbl padoTbI
pecypcsl
Pasnen 1. BemecTBO 1 XMMU4YecKHe peaKIuu
11 [ToBTOpeHwue u yriyOieHne 3HaHui 5 1 bubnuorexa LIOK
' OCHOBHBIX Pa3/IeIoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DIEeKTPONUTHYECKAs JUCCOIMALIHS. 2 | | bubnuorexa [JOK
' XUMHUYECKUE PEAKIIUU B pacTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nes 2. HemeTasibl M MX cOeIMHEHUS
21 OO11ast XxapakTepUCTHKA XUMHYECKUX 4 1 bubnuoreka LIOK
' aneMeHToB VIIA-rpynmel. ["anorensl https://m.edsoo.ru/7f41a636
OO11ast XapakTepUCTHKA XUMHUYECKUX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 Bubmmorexa I[JOK
’ PYTIIBL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO011ast XapakTepUCTHKa XUMUUYECKUX
2.3 anemMeHToB VA-rpynnsl. A3ot, hochop u ux 7 1 bubmorexa [TOK
) PYTHTBL ’ P https://m.edsoo.ru/7f41a636
COEIMHEHUS
OOmast XxapakTepUCTHKA XUMHUYECKHX
24 anemeHToB [VA-rpynnsl. Yriepon u 8 1 2 bubnmorexa [JOK
) . py ' poaL https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAUHEHUS




Htoro mo pazneny

25

Pa3zngena 3. MeraJiibl M MX COeIMHEHUS

. bubnuotexa [IOK
3.1 Obme CROGCTEA METAILIOB 4 https://m.edsoo.ru/7f41a636
. bubnuorexa [JOK
3.2 Baxueiiime MeTauibl 1 UX COSIUHEHUSI 16 httns://m._edsoo. r/TF41 2636
Hroro no pazaeny 20
Paznen 4. Xumus U OKpyskamomas cpeaa
4.1 BemiecTBa 1 MaTepHaiibl B )KU3HU YeJIOBEKa 3 bubmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Ntoro no pazgeny 3
PesepBHOE Bpems 3 bubmmorexa TIOK
p p https://m.edsoo.ru/7f41a636
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IHOYPOYHOE IIJTAHUPOBAHHUE
8 KUIACC

Ne i/

Tema ypoxka

KoanuyecTBO 4acos

Bcero

Hpe,I[MCT XuMHH. Poib XMMHH B ’KU3HH YelIOBeKa. Tela u BelllecTBa

2 [TonsTe 0 MeTOAaX MO3HAHUS B XUMUU 1
3 [TpakTrueckast pabota Ne 1 «IIpaBuna paGoTsl B 1aOOpaTOpUH U MPUEMBI OOPAILIEHUS C |
71a00pPaTOPHBIM 000PYI0BAaHUEM
4 UYuctele BemecTBa U cMecu. CriocoObI pa3aenieHus: cMecei 1
5 [TpakTiueckast pabota Ne 2 «Paznenenue cmeceil (Ha mpuMepe OYMCTKH MMOBAPEHHOMN COJIH )» 1
6 ATOMBI U MOJIEKYJIBI 1
7 XUMHYECKHUE 3JIEMEHTBI. 3HAKH (CUMBOJIbI) XUMHUYECKUX 3JIEMEHTOB 1
8 [IpocTblie U COXKHBIE BElIECTBA 1
9 ATOMHO-MOJIEKYJISIPHOE YUECHHE 1
10 3aK0H TIOCTOSIHCTBA COCTaBa BEIIECTB. XuMudeckas Gpopmyia. BaneHTHOCTh aTOMOB |
XUMHUYECKUX DJIEMEHTOB
11 OtHocutenbHast aroMHas Macca. OTHOCUTENbHAS MOJIEKYJISIpHAsE Macca 1
12 MaccoBast 1011 XUMHYECKOr0 DJIEMEHTA B COEIMHEHNU 1
13 KonnuectBo BemectBa. Monb. MossipHas macca 1
14 duznveckre U XUMHUUECKUE SBICHUS. XUMUYECKash PeaKIIus 1
15 [Ipr3Haku u ycinoBus MPOTEKAHUS XUMHUECKUX PEAKIUN 1
16 3aKOH COXpaHEHMsI MacChl BEILIECTB. XMMHUECKHUE YPAaBHEHUS 1
17 Brluncienus KonM4ecTBa, MacChl BEIECTBA 10 YPABHEHUAM XUMUYECKUX PEaKIUI 1
18 Knaccudukanus XuMUYECKUX peakluil (COeIMHEHHS, Pa3I0KEeHHs, 3aMeIlIeHuUs, 0OMeHa) 1
19 M. B. JlIomoHOCOB — yuéHBIH-3HIHKIOoTIeANCT. O000IIEeHHE U CUCTeMaTH3aIis 3HAaHU I 1




20 KontponbHas padota Nel mo Teme «BemecTBa 1 XUMUYECKHAE PEAKITHID 1

21 Bo3nyx — cMmechb razos. CoctaB Bo3ayxa. Kucinopoa — aneMeHT u mpoctoe BeniectBo. O30H 1

” duznueckre 1 XMMUYECKHE CBOMCTBA KUCTOpoa (peakiuu OKucieHus, ropenne). [lousrue 06 )
OKCHJIaxX

23 Crioco0OblI oNTydeHus: KUCI0po/ia B 1a0OpaTOPUH U MPOMBIILIEHHOCTH. [IpruMeHenune kuciopoaa 1

24 TennoBoii 3pPexT XMMUIECKON peakIuy, TOHITHE O TEPMOXUMHUUYECKOM YPaBHEHHUH, DK30- U |
SHAOTEPMUYECKUX PEAKLIUIX

25 TomumBo (HedTh, yroias U MeTaH). 3arps3HeHNe BO3TyXa, CIIOCOOBI €r0 MPeI0TBpaICHUS 1

%6 [TpaxTrueckast pabota Ne 3 o reme «llomyuenue u coOupanue KMUCI0poaa, U3yUYEHUE €ro )
CBOKCTBY

27 Bonopox — anemeHT u npocroe BeuecTBo. Haxoxnenue B npupoae |

28 dusznyeckre 1 XMMUYECKUE CBOMCTBA Bojiopoa. [Ipumenenune Bogopoaa 1

29 [ToHsiTHE O KHCITOTAX U COJISIX |

30 Crioco0OsI TOJTydeHHUsT BOJAOPOA B TA00OpaTOPHH 1

31 [Tpaktiueckast pabota Ne 4 o reme «llomyuyenue u cobupanre Bogopoa, H3yueHUe ero |
CBOKCTBY

32 MossipHblil 00bEM ra30B. 3aKOH ABOTapPO 1

13 Boruncnenus 06b€Ma, KOIMYECTBa BEIIECTBA ra3a M0 €ro U3BECTHOMY KOJIMYECTBY BELIECTBA 1
WM 00BEMY

34 Brruucnenust 005EMOB ra30B M0 YPaBHEHUIO PEAKIIMU HA OCHOBE 3aKOHA OOBEMHBIX OTHOIICHHI )
ra3os

35 dusndeckre 1 XUMHUIECKHE CBOMCTBA BOJIBI 1

36 CocraB ocHoBaHu#. [ToHsITHE 00 MHAMKATOPAX 1

37 Bopa kak pactBopurens. HachllieHHbIe ¥ HEHACHIIIICHHBIE pacTBOPHI. MaccoBasi 101 BEleCTBa 1
B pacTBOpe

38 [TpakTuueckas padota Ne 5 o teme «IIpuroroBneHue pacTBOPOB C ONPEAEIEHHON MacCOBOM 1




I[OJ'IGI71 paCTBOpéHHOFO BCICCTBA»

39 Kontponbnas padora No2 o teme «Kucmoposa. Bogopona. Boga» 1
40 Oxcunpl: cocTaB, KjaaccuuUKaius, HOMEHKIaTypa 1
41 [TomydeHne U XUMHUYECKUE CBOWCTBA KUCIOTHBIX, OCHOBHBIX M aM()OTEPHBIX OKCHIOB 1
42 OcHoBaHus: cocTaB, Kilaccu(uKkams, HOMEHKIIaTypa 1
43 [Tonydyenue n XuMH4YECKHE CBOMCTBA OCHOBaHUI 1
44 Kucnotsr: cocras, knaccudukarus, HOMEHKIATypa 1
45 [TonydyeHue u XuMHUUYECKHE CBOMCTBA KUCIIOT 1
46 Conu (cpenHue): HOMEHKIATypa, CIOCOObI OTYUYEHHs, XHMUYECKHE CBONCTBA 1
47 [Tpaktuueckas padota Ne 6. Pemenne skciepuMeHTaNBHBIX 3a71a4 10 TeMe « OCHOBHBIE KJIaCChI |
HEOPraHWYECKUX COCIMHEHUID)
48 I'eneTndeckas CBA3b MEXKIy KJIACCAMU HEOPTaHUYECKUX COCUHEHUN 1
49 O000111eHIE U CUCTEMATH3aLUs 3HAHUI 1
50 Kontponbnas padota Ne3 no teme "OCHOBHBIE KJIAaCChl HEOPTAHUYECKUX COSIUHEHNI" 1
51 [TepBBIe MOMBITKY KIAaCCHPUKAIIUTU XUMUISCKUX AIEeMEHTOB. [[OHATHE O TpyMITax CXOMHBIX |
AJIEMEHTOB
52 [Tepuoanueckuii 3akoH u [lepuonnueckas cucremMa xumuieckux 3nemeHToB 1. M. Menneneesa 1
53 Ilepuonsl, rpymnimsl, HOATPYIIIILI 1
54 Crpoenune atomoB. CocTaB aTOMHBIX A1ep. M30Tomsl 1
55 CtpoeHue 2IeKTpOHHBIX 0007109€K aTOMOB 3eMeHTOoB [leproanyeckoit cuctemsr /1. U. |
Menpeneena
56 XapaKkTepUCTHKa XMMUYECKOT0 3JIEMEHTA 110 €ro nosioxkenuto B [lepuoguueckoit cucreme /1. 1. 1
Menpeneena
57 3nauenue [lepuonnyeckoro 3akoHa Juisl pa3BUTHs HayKu U npaktuku. . 1. MenneneeB — 1
YYEHBIM, NIEAaror U rpaXKJaHuH
58 DJIEKTPOOTPUIIATEILHOCTh aTOMOB XMMHUECKUX dJIeMeHTOB/ Beepoccuiickas mpoBepodHas 1




pabora

59 HNonnas xumuueckas CBsi3b 1
60 KoBaneHTHas nossspHasi XUMHUYECKas CBA3b 1
61 KoBanienTHast HenosipHasi XUMUYECKas CBSI3b 1
62 CrerneHb OKUCIICHUS 1
63 OKHCIINTENPHO-BOCCTAHOBUTEINIBHBIE PEAKIINN 1
64 OKHCIUTETU U BOCCTAHOBUTEIN 1
65 Kontponbnas pabota Ne4 o teme «CtpoeHue atoma. XUMHUECKAast CBS3b 1
66 PesepBHbIil ypok. O60011ICHIE M CHCTEMaTH3alHsl 3HAHUT 1
67 PesepBHbIil ypok. O60011ICHIE M CHCTeMaTH3alHsI 3HAHUN 1
68 PesepBHBIil ypok. O000IICHNE U CHCTeMAaTH3alUs 3HAHUN 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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9 KUIIACC

No KoanuyecTBO 4acoB
Tema ypoka
n/n Bcero

1 [ToBTOpeHnue. Buabl XUuMUUECKOM CBSI3H. 1

) [ToBTOpenue. THUIBI KPUCTATUIMYECKUX PELIETOK 1

3 [ToBTOpenue. CTeneHb OKUCICHUS 1

4 [ToBTOpenue. OKUCTUTENBHO - BOCCTAHOBUTEJIbHBIE PEAKIIUU 1

5 Kontponbnas padota Nel o reme «IloBTopenue u |
yriyOJieHne 3HaHUH OCHOBHBIX Pa3/IesioB Kypca 8 Kiiaccay

6 Krnaccudukanus XuMHYECKUX PEaKIMHA M0 Pa3TUIHBIM 1
MPU3HAKAM

7 [TonsaTHe 0 ckopocTH XUMHYECKOHN peakuuu. [lonsaTue o 1
TOMOTEHHBIX U TE€TEPOre€HHBIX PEAKLIUAX
[TonsiTue 0 XMMUYECKOM paBHOBECUHU. DAKTOPHI,

8 BJIUSIOIINE Ha CKOPOCTh XUMHUECKOU PeaKIMK U 1
MOJIOKEHUE XUMHYECKOTO PABHOBECUS

9 OKHUCIUTENbHO-BOCCTAHOBUTEbHBIEC PEAKIIUU 1

10 Teopus anexTponauTnueckoil nuccourannu. CuiabHbIE U |
ciabple JIEKTPOTUTHI

11 HonHble ypaBHEHUS pEeaKLIUiA 1

12 XuMHYeCKHe CBOMCTBA KUCIOT U OCHOBAHUI B CBETC 1
MIPEICTABICHHUH 00 IEKTPOIUTUYECKON TUCCOLIUAIINN

13 XHUMHYECKUE CBOMCTBA COJICH B CBETE MPECTaBICHUN 00 |
3IEKTPOJUTUYECKON AUCCOLMALINHI

14 [TonsiTue o runponmnse coneu 1

15 O0001IeHre B cCUCTeMaTH3ays 3SHAHUH 1

16 [Ipaktuyeckas pabora Ne 1. «Permenne 1
SKCIEPUMEHTAJIBHBIX 3321

17 KontponbHas padota No2 o TeMe « DIeKTpOTUTHISCKas |
Jquccolmanus. XMMUYECKHe peakilui B PaCTBOPaX»

13 OO6mas XxapakTepruCcTHUKa TaJJOTeHOB. XUMHUUYECKHE CBOMCTBA |
Ha MpUMeEpe XJiopa

19 XnopoBogopoa. ComnsiHas KUCIOTa, XUMHUYECKHE CBOMCTBA, |
MOJy4YeHUE, TPUMEHEHUE

20 [TpakTrueckas padota Ne 2 o teme «Ilomyyuenue consHon |

KHUCJIOTBI, U3y4YEHUE €€ CBOMCTBY»




Brraucnenus mo YPaBHCHUAM XUMHUUCCKUX pCaKHHﬁ, cClin

21 OJIUH U3 PEareHTOB J1aH B U30bITKE

22 OO01as xapakrepucTuka 371eMeHTOB VIA-rpymisl

3 AnnorponHslie Moaudukanuu cepsl. Haxoxnenue cepsl u
€€ COEIMHEHUI B IPUPOAE. XMMHUYECKHE CBOMCTBA CEPBI

24 CepoBonoponi, crpoeHue, GU3nIecKue 1 XUMUYECKHe
CBOMCTBA

’5 Oxcunpl cepsl. CepHast KucoTa, pusnyeckue u
XMMHUYECKHUE CBOICTBA, IPUMEHEHUE
XUMHUECKUE peaKiiH, JIeXKalue B OCHOBE

2% MMPOMBIIIIJICHHOTO CTI0C00a TOTyYEeHHSI CEPHON KUCITOTHI.
XUMHUECKOE 3arps3HEHUE OKpYXKaroleil cpeibl
COEZIMHEHUSIMH CEpPbI

27 Brruncnenue MaccoBOi 1011 BBIXO/A MPOAYKTA PEAKIIUU
OO11ast xapakTepUCTHKA 3JI€MEHTOB VA-rpyninsl. A30T,

28 pacrpocTpaHeHne B Ipupojae, GU3NIECKrue U XUMUIECKHE
CBOMCTBA

29 AmMHEak, ero pu3nUecKrue 1 XMMUYeCKHe CBOMCTBA,
MI0JIy4E€HUE U IPUMEHEHHE

30 IIpaktuyeckas padora Ne 3 o teme «llonydyenue aMmuaka,
U3y4YeHHE €ro CBOHCTB»

31 A30THas KucioTa, e€ Gu3nueckue u XuMUYeCKUe CBOWCTBa
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHHUS B KaueCTBE

32 MUHEPAJIBHBIX Y100peHH. XUMHUYeCKOe 3arpsi3HeHue
OKpY’KaroIllen cpeJibl COeAMHEHUIMHU a30Ta

13 dochop. Oxcun dpocdopa (V) u pochopras kucnora,
(u3nyecKkre 1 XUMUYECKUE CBOMCTBA, MOTyUYEHHE

34 Hcnonb3oBanue GpochaToB B KaUeCTBE MUHEPATIHHBIX
ynoOpeHuil. 3arpsisHeHue IpupoaHOi cpensl pocharamu

15 VYraepogn, paCHpOVCTpaHeHI/Ie B IIpupoze, Gpuzndeckue u
XMMHUYECKHE CBOMCTBA
Oxcunpl yriaepona, ux pusnyeckue 1 XuMU4ecKue

36 CBOIcTBa. DKOJOTHYECKUE MPOOIIEMBbI, CBS3aHHBIE C
okcugom yriepoaa (IV)

37 YronpHast KUCIIOTa U €€ COIU
[Ipaxtuyeckast padora Ne 4 o teme "llomydenune

38 yriekucioro rasa. KauectBeHHas peakuus Ha kapOoHat-
noH"

39 [lepBoHauanbHBIE TOHATHS 00 OPTrAHUYECKHUX BEIECTBAX

KaK 0 COCJUHCHUAX YTJICPpOda




40

Kpemuuii u ero coequHeHUs

[IpakTrueckas padota Ne 5. PereHue sxcriepuMeHTaIbHBIX

41 3aja4 1mo TeMe «BakHelIme HeMETaUTbl M X 1
COEIMHECHU S
4 KonTponbnas padorta Ne3 no teme «Baxneiimne |
HEMETAJUIbI U UX COCTUHEHUSD
OO01mas xapakTepucTUKa XUMUYECKIX DJIIEMEHTOB —
13 MeTajuioB. MeTtaminueckasi CBSI3b U METaNIMYecKast |
KpUCTa/uIMuecKkas pemerka. Gusnyeckue CBOMCTBa
METaJIIOB
44 XUMHUYECKUE CBOMCTBA METAIOB. DJIEKTPOXUMUYECKUI |
pAI HAPSDKEHU METAIIJIOB
O6mume cmocoOs! mosTydeHust MeTauioB. CIiiaBbl.
45 Brruucnenust no ypaBHEHUSAM XUMHUUYECKUX PEAKLIHM, €CITU 1
OJIUH U3 PEAreHTOB COIECPKUT IPUMECH
46 [ToHsiTHE O KOPPO3UK METAILIIOB 1
47 Illenounble METAJIIbI 1
48 Okcubl ¥ TUAPOKCUBI HATPUSA U KU 1
49 Illenoyno3eMenbHbIE METAJIbI — KaJIbIIMH M MarHui 1
50 Baxueiime coeMHEHUS KaJabLUs 1
51 OO6o01IeHre U CHCTeMaTH3alus 3HAHUN 1
52 JXéctkocTh BOABI U CIOCOOBI €€ yCTpaHEeHHUs 1
53 [IpakTrueckas padota Ne 6 mo Teme "XKEcTKOCTh BOJIBI U |
METO/Ibl €€ yCTpaHEHUS"
54 AJIFOMUHHI 1
55 AMdoTepHbIE CBOMCTBA OKCHIA M TUIPOKCUAA 1
56 XKeneso 1
57 Oxcuppl, Tunpokcubl u conu xenesa (I1) u sxenesa (I11) 1
58 O00011IeHre U cucTeMaTh3alus 3HAHUI 1
59 [IpakTuueckas padora Ne 7. Pemenue skcrepuMeHTalIbHbBIX |
3a7a4 no teme «BaxkHenmme MeTaJljibl U UX COCTMHEHUSD)
Brruncnenust no ypaBHeHUSIM XUMHUECKUX PEAKIIMM, eclu
60 OJIMH M3 PEareHTOB JJaH B U30bITKE WIN CONEPKUT IPUMECH. 1
Brprurciienuss MacCoBOM J0JIM BBIXOJA ITPOAYKTA PEAKIIUU
61 O000I11IeHIE U CUCTEMATH3AIU 3HAHUH 1
2 Kontponbras padota Ne4 o reme «BakHeiine MeTasuibl |
U UX COCUHEHUS»
63 BemectBa 1 MmaTepuanbl B TOBCEIHEBHOM KU3HU YEIOBEKA 1
64 XUMHUYECKOE 3arpsI3HEHUE OKPYKAOIIEN CPEbI 1




65 Poite XuMuUM B peleHUH YKOJIOTHYECKUX TIPOOIeM 1
66 PesepBubIil ypok. O6001IeHIE U CHCTeMaTH3allusl 3HAHUH 1
67 PesepBHEIil ypok. O000IICHHE U CUCTEMATHU3AIHS 3HAHHIA 1
68 PesepBHelil ypok. O000IIeHHE U CUCTeMATHU3aIHST 3HAHHIA 1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30OBATEJLHOTO
MPOILIECCA
OBS3ATEJBHBIE YYEBHBIE MATEPHAJIBI [T YYUEHUKA

» Xumus: 8-i kiacc: 6a30BbIi ypOBEHB: YUECOHUK; 5-€ U3aaHue, nepepaboTaHHoe,
8 xkmacc/ 'abpuensia O.C., Octpoymos U.T'., Cnaakos C.A. AknronepHoe
obmmectBo «M3naTenncTBO «IIpocBeiieHne»

» Xumus: 9-ii kitacc: 6a30BbIi ypOBEHb: YUCOHUK; 5-€ U3aaHue, nepepaboTaHHOE,
9 knacc/ I'abpuensin O.C., OctpoymoB W.I'., CnagkoB C.A. AKIIMOHEpHOE

obmectBo «M3naTenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA

Xumus. JlocTukeHue MeTanpeAMETHbBIX Pe3yJbTaToB 00yueHus. Pemenue
MHTETPaTUBHBIX Y4eOHBIX pobsieM. Metoanueckoe nmocobue. 8-9 Kiacchl.
[ITaranos M.A., Ky3uenoBa H.E.

Xumus. TexHomornueckue kaptel. MeTonuueckoe nocodue. 9 kiacc AcaHosa
JLN.

Xumusi. Meroaudeckoe nocooue. 9 kinacc. AxmeroB M.A., I'apa H.H

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
https://resh.edu.ru/subject/29/8/

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