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HOACHUTEJIBHASA 3AIIMCKA

[IporpaMma 1O XMMHM Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHUSA
COCTaBJicHa Ha OCHOBE TpeOOBaHWU K pe3yibTaTaM OCBOEHUS OCHOBHOM
o0pa3zoBaTeILHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30oBaHMs, IPEACTaBICHHBIX
B ®I'OC OO0, a Takke Ha OCHOBe (QeaepaibHON padoueld MporpaMmsl
BOCIIUTAHUS U C YYETOM KOHLETIINY MPENoJaBaHus y4eOHOTo mpeaMeTa « XUMUsHy
B 00pa3oBaTeNbHbIX opranu3anusax Poccuiickoit @eaeparui.

[Iporpamma 1Mo xuMuu na€T MPECTaBICHUE O MENsAX, OOIeH cTpaTeruu
oOy4eHMs, BOCIHMTAHMS M Ppa3BUTUS OOYyYAIOUIUXCS CPEJICTBAMH YYEOHOIO
npeaMera, yCTaHaBJIMBaeT  00s3aTEIbHOE peIMETHOE coziepKaHue,
MpeayCcMaTpPUBAET pacIpeie]ieHue €ro Mo KilaccaM M CTPYKTYPUPOBAHUE IO
pazmenaM W TeMaM MpOrpaMMbl IO XHMHUH, OIpPEIETseT KOJIUYECTBEHHBIE U
KauyeCTBEHHbIE XapaKTEPUCTUKU coJiepKaHusl, PEKOMEHTyEMYIO
MOCJIEAOBATEILHOCTh  U3YUCHHUS] XUMHHU C YU4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX ~ CBSI3€H, JIOTMKA y4eOHOro Mpolecca, BO3PACTHBIX
0COOEHHOCTEW  O00ydYaromuxcsi, OMNpeneNseT BO3MOKHOCTA TpeaMera IS
peanuzanuu TpeOOBaHUM K pe3yibTaTaM OCBOEHHUS OCHOBHON 00pa3oBaTelbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHMs, a TaKKe TpeOOBaHUMN K
pe3ynbTaTam oOy4YeHHS XMMUU Ha YPOBHE IIEJICH U3YYCHHS TIPEIMETa i OCHOBHBIX
BHJIOB y4eOHO-ITO3HABATEIbHOW JCATEILHOCTH OOYYalomerocs IO OCBOSHHIO
y4e0HOTO COJIep KaHUsI.

3HaHWE XUMHUHU CIYKUT OCHOBOM uisi (OPMUPOBAHMS MHUPOBO33PEHUS
00y4Jaromierocs, ero MpeACTaBICHUN O MaTepuaIbHOM €IMHCTBE MUPA, BAXKHYIO
poJib UrparoT (GopMUpyeMble XUMHUEH TMPEJCTaBICHUS O B3aUMOMPEBPAIIECHUIX
SHEPIrUd M 00 HBOJIIOIMHU BEIIECTB B MPHUPOJE, O MyTAX PEIICHHS IOO0ATbHBIX
npo0JieM yCTOMYMBOTO PAa3BUTHUS UEIOBEUECTBA — CHIPHEBOM, HHEPTETHUUYECKOMH,
MTUIIEBOM ¥ SKOJIOTHYECKON O€30MaCHOCTH, MPOOIIEM 3I[paBOOXPaHEHUSI.

N3yuyeHnne xumun:

CIIOCOOCTBYET  pealM3allid  BO3MOXKHOCTEH NIl CaMOpas3BUTUS U
dhopmMupoBaHUs KyJIbTYPhI JUYHOCTH, €€ 001Iel U (QYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIAJ B (DOPMUPOBAHWE MBIIUICHUS] U TBOPUYECKUX CIOCOOHOCTEH
oOy4Jarommxcs, HABBIKOB WX CaMOCTOSITEIbHOW  Y4eOHOW JIeSITeNbHOCTH,
HKCIIEPUMEHTAJIBHBIX M HCCIEOBATEIIbCKUX YMEHUH, HEOOXOJUMBIX KaK B
MTOBCEIHEBHOM KU3HU, TaK U B MPO(HECCUOHAIBHOU eI TENHHOCTH;

3HAKOMHUT CO CHENU(GUKONW HAYYHOTO MBINIJICHUS, 3aKJIaIbIBACT OCHOBBI
LIETTIOCTHOTO B3IJIsIa HA €UHCTBO MPUPOJbI U YETIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUU E€CTECTBEHHO-HAYYHON rPaMOTHOCTH 00yYaronInXcs;



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

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

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

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

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

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

— YUYEHHUA O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— TpeAcCTaBlIeHUN 00 JJIEKTPOIUTUYECKOW JAHMCCOIMAIlMM BEUIECTB B
pacTBopax.

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

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

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



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

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

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

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

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

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

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

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

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



COILEPKXAHUE OBYUYEHUA

8 KITIACC

IlepBoHayaiLHbIe XUMHYECKHE TOHATHS

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

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

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

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

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

Xumuueckuit IKcnepumenm:

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

Ba:kHeiilne npeacTaBuTe/ I HEOPraHMYECKUX BeleCTB

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



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

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

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

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

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

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

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

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

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

I'enetndeckas CBSI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIUHEHU.

Xumuueckuit IKcnepumenm:

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



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

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

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

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

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

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

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

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

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

Xumuueckuit IKcnepumenm:

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

Mesrcnpeomemmnoie ceasu



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

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

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

buonorus: porocunres, apixanue, ouocdepa.

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

9 KJIACC

BemecTBo U XMMHUYECKasl peaKUMs

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

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

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

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

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

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



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

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

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

Xumuueckuit IKcnepumenm:

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

HemeTaJuibl 1 MX cOeIMHEHHU S

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

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



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

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

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

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

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



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

Xumuueckuii IKCnepumenm:

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

MeTa/uibl U MX COEIMHEHUS

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

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



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

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

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

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

Xumuueckuit IKcnepumenm:

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

XuMHs ¥ OKPYXKAKOIIASA cpeaa

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

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

Xumuueckuit IKCnepuMenm:

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

Mesicnpeomemmnoie ceasu



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

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

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

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

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



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

JIMYHOCTHBIE PE3YJIBTATHI

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

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

1) mnaTpHOTHYECKOTO BOCIIMTAHMS:

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

2) rpasKIaHCKOr0 BOCIIUTAHUSA:

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

3) HEHHOCTH HAYYHOI'0 NMO3HAHMS:

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

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



JUTEPATYPON, JIOCTYMHBIMU TEXHUYECKHUMH CpEJACTBAaMU HUH(POPMAIMOHHBIX
TEXHOJIOTUH;

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

4) popMupoOBaHHS KYJIbTYPHI 310POBbS:

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

5) TPYA0BOI0 BOCIIMTAHUSA:

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

6) 3K0J10rH4eCKOro BOCIUTAHUS:

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

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

METAIIPEAMETHBIE PE3YJ/IbTATBI

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



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

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA

Ba3oBble Jjoruueckue JelicTBUA:

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

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

Ba3oBble uccienoBarejibckue AeiCTBUS:

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

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

Pabora ¢ ungopmanmei:

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



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

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

KoMMyHuKkaTHBHBIE YHHBepCcaAJIbHbIE YUeOHbIe JelCTBUS:

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

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

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

PeryasiTuBHbIe YHUBEpPCAJIbHbIE y4eOHbIE IeiiCTBUSA:

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

IMPEAMETHBIE PE3YJIBTATDBI

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



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

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

JIOJIKHBI OTPAXKATh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

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

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

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

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

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

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



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

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

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

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

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

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

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

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

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



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

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

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

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

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

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

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



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

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

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

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

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



TEMATHUYECKOE INTAHUPOBAHUE

8 KJIACC
KoaundyecTBO 9acoB
Ne HaunMenoBanue pa3iesoB u DJIeKTPOHHBIe (HM(POBHIE)
KonTposabHbie IIpakTnyeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE PeCypChl
padoThI padoThI
Pasnen 1. [lepBoHavaiabHbIe XUMHUYECKHE MOHATHSA
Xumust — BakHas o0J1acTh
L1 €CTECTBO3HAHUS U 5 ) but6mmoreka [{OK
' MPAKTUYECKOU JIESITEIHbHOCTH https://m.edsoo.ru/7f41837¢
yeJIOBEeKa
BemecTBa u xuMuuyeckue bubmuoreka [JOK
1.2 15 1
peakunu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20

Pa3pnen 2. BaxkHeiluune npeacTaBuTe

HECOPraHU4Y€CKHUX BC€UIECTB

21 Bosnyx. Kucnopon. [lonsarue 6 bubnuoreka [IOK

' 00 okcHuaax https://m.edsoo.ru/7f41837¢
)7 Bonopoa. I[lonsitue o kucinorax 2 1 but6mmoreka [JOK

' M COJISIX https://m.edsoo.ru/7f41837¢c
)3 Bona. PactBopsl. [Tonsitue 06 5 1 1 bubmmoreka [{OK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCCHI 1 | | bubmmoreka [{OK

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

Hroro no pazneny 30

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




[Teprnoanuecknii 3aK0H U

31 [lepuoanueckas cucrema 7 but6mmoreka [JOK
' XUMHYECKHUX deMeHTOB /JI. . https://m.edsoo.ru/7f41837¢
MenneneeBa. CtpoeHue atoma
XHUMHYECKasI CBA3L.
39 0 2 bubmmoreka [IOK
) KHCITEIBHO- https://m.edsoo.ru/7f41837¢
BOCCTAHOBUTEIHHBIC PEAKITHI
bu6mmoreka [{OK
Hroro mo pasney 15 https://m.edsoo.ru/7f41837¢
Pa3znea 4. Hazsanue
HToro 0
p 3 but6mmoreka [{OK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME




9 KUIIACC

Konn4yectBo 4yacos DJIEKTPOHHBIE
HaumenoBanue pa3aeoB M TeM (uudpoBble)
Ne i/m P KoHnTpoabHbI IIpakTH4eckue op
NPOrpaMMBblI Bcero o0pa3oBaTe/bHbIC
e padoThbl padoThI
pecypcsl
Pa3nen 1. BemecTBO 1 XMMU4eCKHeE PeaKINU
11 [ToBTOpeHnue u yrnyOnenue 3HaHUN 5 1 0 bubnuoreka [IOK
. OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 0 0 bubnnorexa [IOK
' peakuuii https://m.edsoo.ru/7f41a636
13 DNEeKTPOMTHYECKAs TUCCOLMALIHSL. 2 | 1 bubnuorexa [JOK
' XHUMHUYECKUE PEAKIIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazgeny 17
Pa3nes 2. HemeTasibl M X cOeIMHEHUS
)1 OO1m1ast XxapakTepUCTHKA XUMUYECKHX 4 0 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XxapakTEepUCTHKA XUMUYECKHX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 0 0 bubmmorexa [IOK
' PYTIHL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XxapakTepUCTHKA XUMUYECKHX BuG 110K
NOJINOTEKA
23 2JIEMEHTOB VA- . Azor, poco 7 0 1
FICMEHTOB TPYIIIbL T, Gocop H ux https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XapakTepUCTHKA XUMHUYECKUX
2.4 anemeHToB [VA-rpynnsl. Yriepon n 8 1 2 brbmmorexa [TOK
' . py ) poa https://m.edsoo.ru/7f41a636
KPEMHUI U UX COEAMHEHUS




Hroro no pazneny

25

Pa3gena 3. Mera/iIbl M MX COeIMHEHUS

. bu6mmoreka [{OK
3.1 Obmpe cROHCTEA METALIOB 4 https://m.edsoo.ru/7f41a636
N bu6mmoreka [JOK
3.2 Baxueiiime MeTaibl 1 UX COSTUHEHUS 16 hitns://m_edsoo.r/Tf4 12636
Hroro no pazgeny 20
Pazgen 4. Xumus 4 OKpysKamomas cpeaa
4.1 BemectBa 1 MaTepuaisl B )KU3HU YEJIOBEKA 3 bubmorexa LIOK
' B p https://m.edsoo.ru/7f41a636
Hroro no pazgeny 3
PesepBHOE BpeMs 3 bubnmorexa [TOK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIJIAHUPOBAHHUE

8 KJIACC
KosanuecTBo yacos JIeKTPOHHbIE
JlaTa
Ne undgpoBbie
Tema ypoka Kontpoasubie | IlpakTuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE
padoTbI padoThI b
pecypcsbl

) [Tpenmer xumuu. Ponp XuMun B XKU3HU 1 bubnuorexa LIOK
yesoBeka. Tena u BemecTna https://m.edsoo.ru/ff0d210c

2 [TonsiTue 0 MeTOIaX MO3HAHUS B XUMUU 1 bubmorexa [IOK

A https://m.edsoo.ru/ff0d227e
[TpaxTrueckast padora Ne 1 «IIpasuia

3 paboTeI B 1a00paTOpUn U MPUEMBI ! bubnmoreka [JOK
oOpartenust ¢ 1a00paTOPHBIM https://m.edsoo.ru/ff0d23dc
000py1I0BaHUEM)

4 YucTele BemecTBa 1 cMecH. CIIocOObI 1 bubmuoreka [JOK
paszeneHust cMecen https://m.edsoo.ru/ff0d26ca
[TpakTtuyeckas padora Ne 2

5 «Paznenenue cmecelt (Ha mpumepe 1 bubmorexa HOK

8 . PrMEP https://m.edsoo.ru/ff0d28c8
OUYNCTKHU ITOBApEHHOM COJIH)»
bubmuoreka [JOK
6 A 1
TOMBLH MOJICRY IR https://m.edsoo.ru/ff0d2a6¢c

7 XuMHUYECKue 3J1€MEHThI. 3HAKU 1 bu6mmoreka [IOK
(CMMBOJIBI) XUMHYECKHX JJIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie U CHOXKHBIE BELIECTBA 1 bubmmorexa [JOK

P H https://m.edsoo.ru/ff0d2a6c
bu6 OK

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 monmoreka 1

https://m.edsoo.ru/ff0d2d50




3aKOH ITOCTOSTHCTBA COCTaBa BCHICCTB.

bu6mmoreka [IOK

10 X eckas o a. BanenTtHoc
HMHECKAT QOpMY! JICHTHOCTD https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHX JIECMEHTOB
1 OtHocHTENbHAsA aTOMHAs Macca. bubmuoreka [JOK
OTtHocuTenbHAsE MOJIEKYJIIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBast 1015 XUMHUYECKOT0 Bbu6mmoreka [JOK
3JIEMEHTA B COCIUHEHUHN https://m.edsoo.ru/ff0d350¢c
13 Konuuectro BemiecTBa. MoJib. bubmuoreka [JOK
MoutsgpHas Macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUE U XUMHUYSCKHE SIBIICHUS. bubmuoreka [{OK
XuMuuecKas peakuus https://m.edsoo.ru/ff0d37fa
15 IIpr3Haku U ycioBUs IPOTEKAHUSA bubnuotexa [JOK
XUMHYECKUX PEaKIni https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHsI MaCChl BEIIECTB. bubnuorexa [JOK
XHUMUYECKUE YPABHEHHUS https://m.edsoo.ru/ff0d3b88
Breraucnenus komrdecTBa, MacChl
17 BEIIIECTBA [0 YPABHCHUSAM XUMHYECKHUX bubmoreia HOK
= . yp https://m.edsoo.ru/ff0d5708
peakmii
Knaccudukamms XxuMuuecKkux peakiui
18 (coe HH(EHHH A3JI0KESHUS ’ bubmoreia LHOK
a P ’ https://m.edsoo.ru/ff0d3f34
3aMelIeHMs], 0OMEHa)
M. B. JIOMOHOCOB — y4Y€HBIIi-
19 sHIKIoneaAucT. O000IIeHNE 1 bubmorexa HOK
H AT Hul https://m.edsoo.ru/ff0d40c4
cHUCTeMaTH3aIlvs 3HAaHUI
20 Konrponsnas padora Nel o teme bubnnorexa [IOK
«BelllecTBa 1 XUMHUYECKHE PEAKIIAMD) https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmech razos. Cocras bubnumoreka [IOK

BO3ayXxa. KI/ICJ'IOpOI[ — JJICMCHT U

https://m.edsoo.ru/ff0d448e




IMPOCTOC BCUICCTBO. O30H

dusnueckre U XUMHUYECKHE CBOMCTBA

bubmnoreka IIOK

22
KHCIIOPOJIA (PeaKItH OKNCICHHS, https://m.edsoo.ru/ff0d4614
ropenue). [lonstae 06 okcumgax
Crioco0bl MoJTy4eHus: KUCI0poia B
23 1ab0paToOpUU U MPOMBIIUICHHOCTH bubmmorexa [IOK
patop P ' https://m.edsoo.ru/ff0d497a
[Ipumenenue kucaopoaa
TennoBoii 3¢ ekt XuMuIecKoit
24 peaKkIuu, MOHATHE O bu6mmoreka [JOK
TEPMOXUMHUYECKOM YPAaBHEHUU, DK30- U https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKLIUAX
TomnuBo (He(Th, Yroiab U METaH).
25 3arpsizHeHUE BO3/1yXa, CIOCOOBI €T0 bubmmorexa [JOK
p AYXa, https://m.edsoo.ru/ff0d4c4a
MpeA0TBpAILEHUS
[Tpaktuueckas padorta Ne 3 o Teme
26 «ITonyuyenue u coOupanue KHCIOpoia bubnmorexa [JOK
y N p poad, https://m.edsoo.ru/ff0d4ae2
W3YyYEHHE €r0 CBOMCTBY»
7 Bonopon — sneMeHT u npoctoe bubnnorexa [IOK
BeniecTBO. Haxoxnenue B mpupojie https://m.edsoo.ru/ff0d4dd0
)8 du3nvecKre 1 XUMUYECKHEe CBOMCTBA bubmuoreka [JOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
Bbu6mmoreka [JOK
29 I1
OHATHE O KHCJOTAxX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoObl oJTy4eHust BOAOPO/Ia B bubnmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpakTrueckast padora Ne 4 o reme
Bbu6mmoreka [JOK
31 «[lomyuenue u cobupanue Bogopo/a,

WU3Y4YEHUE €r0 CBOMCTBY»

https://m.edsoo.ru/ff0d4{42




MounsipHbIii 00BEM Ta30B. 3aKOH

bubmnoreka 1IOK

32
ABorazipo https://m.edsoo.ru/ff0d542¢
Brruncinenus o0bEMa, KOITUUECTBA
33 BEIIECTBA ra3a I10 €ro N3BECTHOM bubmoreia LHOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILECTBA WK 00BEMY
Brruucinenus 006MOB ra30B I10
34 aBHCHUIO pEeaKIIMH Ha OCHOBE 3aKOHA bubmotera [JOK
b .. peait o https://m.edsoo.ru/ff0d5708
00BEMHEIX OTHOIICHUI Ta30B
du3nYecKre 1 XMMUYECKHe CBOMCTBA bubmuoreka [JOK
35
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanuii. [lonarue 06 bubnuoreka [IOK
HHAUKATOpax https://m.edsoo.ru/ff0d59¢e2
Bona kak pactBoputens. HacbieHHbie
37 1 HEHACBIIIEHHBIC pacTBOPBL. MaccoBas bubmmorera [JOK
H PACTBOPHL. https://m.edsoo.ru/fF0d5b40
JIOJISI BEIIECTBA B PaCTBOPE
[TpakTrueckast pabora Ne 5 o teme
13 «IIpuroroBiieHre pacTBOPOB € bubnmoreka [JOK
onpeaeaéHHON MacCOBOM 10JeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
19 Kontponbnas pabota Ne2 o teme bubnuoreka [IOK
«Kucnopoa. Bogopoxn. Boga» https://m.edsoo.ru/ff0d6342
OKcupl: cOCTaB, KacCUPUKALINS, bu6mmoreka [JOK
40
HOMEHKJIATypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUYECKHE CBOMCTBA
41 KHUCIIOTHBIX, OCHOBHBIX M aM(DOTEPHBIX bubmorera [JOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
47 OcHoBaHMsI: COCTaB, KIaccuuKarms, bu6mmoreka [JOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca




43 [lomyyeHnue u XUMHYECKUE CBOMCTBA bubnuorexa [JOK
OCHOBaHHI1 https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: cocras, knaccuduxars, bubmnoreka 1IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 ITomyyenue u XMUMHYECKUE CBOMCTBA bubnuoreka LIOK
KHCJIOT https://m.edsoo.ru/ff0dfee2
Comu (cpegHue): HOMEHKIATypa,
46 CHOCOéLII) IIOJI q)eHH;I XI/IMI/I‘IZSKI/IG bubmorexa LOK
N Y ’ https://m.edsoo.ru/00ad9474
CBOICTBa
[Tpaxtrueckas padota Ne 6. Pemenue
JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuoreka [IOK
47
«OCHOBHBIE KJIACChl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHU I
43 I'eneTndeckas cBA3b MEXAY Kilaccamu bubnnorexa [IOK
HEOPraHWYECKUX COCTMHEHUI https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O0o001IeHNEe U CHCTEMAaTH3aLKs 3HAHUHT
B H https://m.edso0.ru/00ad9cb2
Kontponbhas pabora Ne3 mo teme
50 "OCHOBHEBIE KJIaCChl HCOPTAHUYECKHUX bubmorexa HOK
o p https://m.edsoo.ru/00ad9¢la
COCIMHCHUI
[TepBbIie MOMBITKH KiTacCHUPUKAITII
51 XMMHYECKHX 3JIeMEHTOB. IloHsTHE O bubmorexa HOK
' https://m.edsoo.ru/00ad9ffa
TPYIIIaxX CXOTHBIX AJIEMEHTOB
[Tepuoanueckuii 3aK0H U
52 Ileproamueckas cucteMa XUMHUIECKIX bubmorexa LOK
pHOZ https://m.edsoo.ru/00ada52¢c
anemenToB /I. 1. Menaeneera
Bbu6mmoreka [JOK
53 [Iepuonpl, rpynmsl, HOATPYTIIBI

https://m.edsoo.ru/00ada52¢




CTpOGHI/Ie aromoB. CocTaB aTOMHBIX

bubmnoreka 1IOK

54
snaep. M3oTomnsl https://m.edsoo.ru/00ada342
CtpoeHue 3JIeKTPOHHBIX 000JI0UeK
55 aToOMOB 3J1eMeHTOB [lepuoanyeckoi bubmoreia HOK
pHOL https://m.edsoo.ru/00ada6bc
cuctemsl J[. 1. Menaeneesa
XapakTepucTuka XMMHYECKOTO
56 3JICMEHTA TI0 €T0 MOJIOKCHHIO B bubmuoreka [JOK
[Tepuoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3nauenue [lepuoauueckoro 3akoHa st
pa3BUTHUS HAYKH U npakTuku. J. 1. bubnuorexa [IOK
57 ..
MenneneeB — y4€HbIN, IEIAror U https://m.edsoo.ru/00ada96e
rpaKJIaHuH
PesepBHblii ypok. O6001IeHNE U
58 CHCTEMaTI/I3ZpI/I$I 3HaHUH / bubmmorera [JOK
. H https://m.edsoo.ru/00adb33c¢
Bcepoccuiickas mpoBepouHas paboTa
bu6mmoreka [JOK
"
59 OHHAT XMMITICCK CBAD https://m.edsoo.ru/00adac34
60 DNEeKTpOOTPULIATEILHOCTh ATOMOB bubnnoreka [JOK
XAMHAYECKUX 3JIEMEHTOB https://m.edsoo.ru/00adaab8
61 KoBajeHTHas HenosipHasi XuMu4ecKast bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
bu6mmoreka [IOK
62
CTeneHb okHCieHIA https://m.edsoo.ru/00adae28
63 OKHCIUTEIbHO-BOCCTAaHOBUTEIbHBIC bubmuorexa [JOK
peakuuu https://m.edsoo.ru/00adb076
bub e OK
64 OKuCIUTENY U BOCCTAHOBUTEIU nosmotera I

https://m.edsoo.ru/00adb076




KonTtponbhas padota Ne4 o teme

65 «Ctpoenue atoma. XUMHUUECKas CBSI3b)» 1 bubmorexa LOK
P . ’ https://m.edsoo0.ru/00adb486
/ Beepoccuiickasi mpoBepodHas paboTa
66 KoBasieHTHas nonsipHast XuMu4deckas | bubnmorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
PesepBuEbIi ypok. O0001mIEHNE 1
67 CI/ICTre)MaTI/IL’.ZpI/ISI 3HaHI/II;IH 10 TEME 1 Bubmiorexa OK
1 https://m.edsoo.ru/00ad9cb2
«CtpoeHne aroMa. XUMHAYECKas CBS3b)
68 PezepsHblii ypok. O6o01ienue u 1 bubnuorexa LIOK
cUCTEMAaTHU3alus 3HaAaHUN https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KUIIACC

Konu4yecTBo 4yacos i DJICKTPOHHBIE
ara

Ne undgposbie

Tema ypoka Kontpoabubie | IlpakTtuyeckue | H3Yy4Y€HH
n/n Bcero o0pa3oBaTe/bHbIE

padoThI padoThI !
pecypchl

Ilepronrueckuit 3aK0H.

) [Iepnonnueckas cucrema 1 bubnuorexa LIOK
XUMHUYECKHUX A1eMeHTOB J[. U. https://m.edsoo.ru/00adb59e
Menpeneena
3aKOHOMEPHOCTU B U3MEHEHUU

2 CBOMCTB XMMHYECKUX 3JIEMEHTOB 1 bubmoreia HOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIATypa 1 bubnuoreka [JOK
HEOPTraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buael XuMHUUecKOH CBSI3H U THITBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padora Nel o teme

5 «IToBTOpenue u yriayOjaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/eJIoB Kypca 8 Kiacca»

6 Knaccudukanmst xumMmuaeckux ) bu6mmoreka [JOK
peaKuuii Mo pa3IMuHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOMN

7 eakuu. IToHsITHE 0 TOMOr€HHBIX U 1 Bubmorexa TOK
P ' https://m.edsoo.ru/00adbe9a
TeTEePOreHHBIX PEaKIUIX

8 [TonsiTHE O XUMHUYECKOM PABHOBECHH. 1 bubnuoreka LIOK
@aKTOpHI, BIUAIOLIME HA CKOPOCTh https://m.edsoo.ru/00adc28¢c
XUMUYECKON PEAKIMU U TOJIOKEHUE




XUMHUYCCKOI'O paBHOBCCHUA

OKHCIUTEIBHO-BOCCTAHOBUTEILHEIC

bu6mmoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 31eKTPOIUTUYECKON
10 nccormanuy. CHibHEIE U ci1a0ble bubnnorexa [IOK
8 ML, https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
11 Honnrle ypaBHEHUS peakIui bubnnorexa [IOK
yp peaxil https://m.edsoo.ru/00add448
XUMHUYECKHE CBOUCTBA KUCIIOT U
12 OCHOBAHUII B CBETE NPEACTaBICHUN bubnnorexa [IOK
vaI https://m.edsoo.ru/00add5d8
00 PIIEKTPOTUTUICCKON JTUCCOIUAIIIH
XUMHUYECKHUE CBOMCTBA COJIEH B CBETE
13 MIPEACTABIIEHNUI 00 bubmmorexa [IOK
pea . https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON AUCCOLIMAIIIT
14 ITonsTue o ruaponanse coiaei bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHNEe U CUCTEMATU3 AL bubmuoreka [{OK
3HAHUM https://m.edsoo.ru/00addd12
IIpakTuyeckas padora Ne 1.
16 «Perrenue DKCIIeEpUMEHTAIBLHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3ajaudy
Kontponbhas padora No2 o teme
17 «DNEKTPOIUTHUECKAS TUCCOIINAINA bubmorexa LOK
™ a THATHA. https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKLIUU B PACTBOPAX»
OO6m1ast XxapaKTepuCTHKA TaJOTeHOB.
18 XUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 XnopoBoaopoa. ComnsiHast KHCIIOTA, bubnuorexa [JOK




XUMHYECKHE CBOICTBa, MMOJIy4YeHNE,
MpUMEHEHHE

https://m.edsoo.ru/00ade104

[IpakTiueckas pabora Ne 2 o teme

20 «ITomy4deHnne constHOM KUCIOTHI buommorexa LIOK
y N . ’ https://m.edsoo.ru/00ade348
n3y4yeHue e€ CBONCTB»
Brruucnenust no ypaBHeHUSIM
21 XUMHYECKUX PEAKIIUH, €CIIU OJUH U3 bubmmorexa [IOK
DeAHIH, g https://m.edsoo.ru/00ade488
pEeareHTOoB J1aH B U30BITKE
2 OO1mas XxapakTeprCcTUKA SJIEMEHTOB bubnmnorexa [JOK
VIA-rpymribt https://m.edsoo.ru/00ade64a
AnnoTtponHbie MOIU(MUKAIIMY CEPHI.
7 Haxoxnenue cepbl u €€ coeMHEeHU N bu6mmoreka [JOK
B IIpUpoOJie. XUMHUYECKHUE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBojopoi, cTpoeHue, (hu3uvIecKue bubnuoreka [JOK
Y XMMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuppl cepol. CepHas KUCIOTAa,
25 ¢buznyecKkre 1 XuMU4YecKre CBOMCTBA bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XHAMHMUYECKHUE PEAKIUH, JIEIKALUE B
OCHOBE MPOMBIIIJIEHHOTO CrIoco0a
26 MOJTYYEHUST CEPHOU KUCITOTHI. bubnmoreka [JOK
XHWMHUECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolle! cpeibl COeAMHEHUSIMU
cephl
7 Brranciierne MaccoBoi 1011 BBIX01a bubmuoreka [JOK
MPOAYKTA PEeaAKIMHA https://m.edsoo.ru/00adec8a
28 OO6m1ast xapaKTepUCTUKA SJIEMEHTOB bubnuotexa [JOK




VA-rpynmel. A30T, paclipoCTpaHEHHE
B npupoie, GU3nvecKue u
XUMHUYECKHE CBOICTBA

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

AMMHaK, ero GpusuvecKue u

29 XUMHYECKHE CBOMCTBA, MOJTyYCHUE U bubmorexa HOK
> oY https://m.eds00.ru/00adf004
MIPUMEHEHUE
[IpakTuueckas pabora Ne 3 o Teme
30 «Ilonydyenne amMmmmuaka, u3yueHue ero bubmmorexa LHOK
. y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas kuciora, e€ Gpusndeckue u bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHne HUTPATOB U COJNEN
aMMOHUS B KQU€CTBE MUHEPAIBbHBIX

32 no0peHnii. XUMHYECKOE bubnnorexa [IOK
yAODP ' . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYKAIOLIEH CpeIbl
COEIMHEHUSIMU a30Ta
dDochop. Oxcun dochopa (V) u

33 (bocg)o pHaﬂ Kch((l))Ta (b(plfs«:n(qe?:me u bubnmorexa LOK

p N https://m.edsoo.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIy4YEeHHE
Ucnons3oBanue pocdaros B

14 Ka4yecTBE MUHEPAJIbHBIX y100pEHUH. bubnnorexa [IOK
3arpsi3HEHUE MPUPOJTHOM Cpelibl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHue B

35 pu I(; e E)I/ISI/II:IeCKII)/Ie 1 XUMHUYECKHE bubnmorexa [JOK

p P Ae https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxcunpl yriaepoja, ux GU3n4ecKue u bubmuorexa [JOK

XMMHYECKHE CBOWCTBA.

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




DKoJIorHYecKHe poOIIeMBI,
CBsI3aHHBIC ¢ OKcHIoM yrieponaa (IV)

37 YronbpHas KUCI0Ta U €€ COIU bubmorera [TOK
https://m.eds00.1ru/00ae006¢
[IpakTuueckas pabora Ne 4 o Teme

13 "Iloy4yeHue yriieKuciaoro rasa. bubnuorexa [JOK
KadectBennas peakius Ha kapOoOHaT- https://m.edsoo.ru/00ae027¢
HOoH"

[TepBoHavanbHBIC TOHATHS 00
39 OpraHNYeCKHX BEIIECTBAX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ac054¢
COCAMHEHHUSX YIJIepo/ia
40 Kpemnuuii u ero coennHeHus bubmmorexa LOK
p https://m.edsoo.ru/00ac080a
[TpakTrueckas padota Ne 5. Permenue

41 AKCIEPUMEHTAIBHBIX 3a7a4 M0 TEME bubnuoreka [JOK
«BaxxHenme HeMeTaIbl K UX https://m.edsoo.ru/00ae0bf2
COCIUHCHHUS
KonrtponsHas padora Ne3 o reme

. bubmuoreka [JOK
42 «Baxneine HeMeTamIbl U HX
https://m.edsoo.ru/00ae0el8
COCIMHCHHUS
OO01mmas xapakTeprucTHKa XUMUIECKIX
3JIEMEHTOB — METAJIJIOB.

43 MeTtannuueckas CBSI3b U Bbu6mmoreka [JOK
METAJIINYECKasi KPUCTAIIINIECKAs https://m.edsoo.ru/00ae103e
pemérka. PU3n4YeCcKre CBOMCTBA
METAILJIOB

44 XUMHUYECKHEe CBOMCTBA METAJLJIOB. bu6mmoreka [JOK

DNEKTPOXUMHUYECKUHN Pl

https://m.edsoo.ru/00ael 156




HaHpH)KeHI/Iﬁ MCTaJ1JIOB

OO6mme cmocoOb! MOTyUYEHUS
mertauioB. CrtaBel. BerancieHus mo

45 aBHEHUSIM XUMHUYECKUX peaKIni bubmorexa LIOK
yp PCeaKIuH, https://m.edsoo.ru/00ael 156
€CJIM OJIMH U3 PEareHTOB COACPIKUT
MpUMecH
bu6mmoreka [JOK
46 I1
OHATHE O KOPPOSHHI METAILIOB https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
[lenounpie meTaLe! https://m.edsoo.ru/00ae14b2
43 Oxcuabl ¥ TUIPOKCUBI HATPUS U bubnuorexa [JOK
KaJus https://m.edsoo.ru/00ae14b2
49 [IenouHO3eMeNbHBIC METAIIIBI — bu6mmoreka [JOK
KaJIbIIUA U MarHui https://m.edsoo.ru/00ael5e8
50 Bakueiiiime coe JUHEHHS KAJIbIIHS bubmmorexa LHOK
g H https://m.edsoo.ru/00ael5e8
51 O00011IeHNE U CUCTEMATH3AIUS
3HAHUH
JKEcTKOCTh BOABI U CIIOCOOKI €€ bu6mmoreka [JOK
52
YCTpaHEHHUS https://m.edsoo.ru/00ac1886
[IpakTuyeckas pabora Ne 6 o Teme
53 "XécTKkocTh BOABI M METOMBI €€ bubmorexa LOK
| A A https://m.edsoo.ru/00aclae8
YCTpaHEHUS
bu6mmoreka [JOK
54 AnroMuHAR
https://m.edsoo.ru/00aelc64
AMpoTepHbIe CBOICTBA OKCHJIA U bubnuorexa [IOK
55
TAIPOKCUIA https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK




https://m.edsoo.ru/00ael1d86

Oxcunpl, THIPOKCUIBI U COJIH JKee3a

bu6mmoreka [JOK

> (IT) m »xeme3a (III) https://m.edsoo.ru/00ae35e6
53 O606HUIGHI/IG M CUCTEMATH3AIIHS
3HAHUI
[IpakTuyeckas padora Ne 7. Pemenue
59 AKCIEPUMEHTAIBHBIX 3a7a4 MO TEME bubnnoreka [JOK
«BaxuHeime MeTaiIbl U UX https://m.edsoo.ru/00ae3de8
COCIUHECHHUSI
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUH, €CIIH OUH U3
60 peareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COJIEPKUT NpUMecH. Brrunciaenus https://m.edsoo.ru/00ael1750
MAacCCOBOM J0JIM BBIXOJA MPOAYKTa
peakiumn
61 O060061eHre U cucTeMaTH3anus
3HAHUI
Konrponsnas padora Ne4 o reme
62 «Baxueimme MeTamibl 1 UX
COEJIMHEHHUS»
63 BeniectBa u maTepuainsl B bubmnoreka 1IOK
MOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XHUMUYECKOE 3arpsi3HEHUE bubnuotexa [JOK
OKpY>Karolleu cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumun B pemeHun bubnnoreka [JOK
9KOJIOTUYECKUX TPOoOIIeM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O60011IeHNE 1 bubnnoreka [JOK

cCUCTEMATHU3alUA 3HAHUN

https://m.edsoo.ru/00ae0d0a




67 PesepBHblit ypok. O600111eHNE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHu! https://m.edsoo.ru/00adb33c
68 PesepBubIil ypok. O600111eHIE 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHu| https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
[MPOT'PAMME

"155.6. B ¢enepanbHBIX W PETHOHAIBHBIX MPOIEAypax OIEHKH KauyecTBa OOpa30BaHUsSI HCIONB3YETCS TepeueHb (KOAU(PUKATOP)
pacmlpeeNieHHbIX 10 KiaccaMm IMPOBepseMbIX TpeOOBaHMI K pe3ylbTaTaM OCBOCHHS OCHOBHOM 00pa30BaTeIbHOW MPOrpaMMbl OCHOBHOTO
o01ero 00pa3oBaHUs M DJIEMEHTOB COACPKAHUS 110 XHMHH.

[IpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

o0pazoBaTenbHON MporpaMmsl (8 Kinacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble MpeIMETHBIE PE3yJIbTaThl OCBOCHHS OCHOBHOMN
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa30BaHUs

1

[To Teme: "llepBoHauanbHbIC XUMHYECKUE TIOHITHS"

1.1

PacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKHMX IOHSATHH: aToM, MOJIEKyJa,
XMMHUYECKUNA DJIEMEHT, IPOCTOE BEIIECTBO, CJIOXKHOE BEIIECTBO, CMECH
(omHOpOIHAS M HEOJHOPOJIHAS), BAJIGHTHOCTh, OTHOCUTENbHAS aTOMHAs U
MOJIEKYJISIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb, MOJISIpPHas Macca,
MaccoBasi ISl XUMHUYECKOI0 3JIEMEHTa B COEIMHEHUHU, MOJIIPHBINA 00beM,
XMMHYECKash peaklys, KIacCU(pHUKAIMS PEeaKIUid: peaklud COeIUHEHMS,
peakuuu pasyioKEHUs, peaKklMH 3aMEeLIeHUs, peakuud OOMeHa, IK30- U
SHIOTEPMHUUYECKHE pPEaKLUH, TemIoBol 3¢¢eKT peakiuu, pacTBop,
MaccoBasi 10Jis BelecTBa (MPOLIEHTHAs! KOHIIEHTpAIHsl) B pacTBOpe

1.2

WIUIIOCTPUPOBAThL B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKHUX MOHATUH U

Tabmnua 23




MPUMCHATDH 3TU MMOHATHSA IPU OMMMCAHUN BCUICCTB U UX HpCBpaHIGHI/Iﬁ

1.3 UCIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY Ul COCTaBJieHUsS (opMyll
BELIECTB Y YPABHEHUN XUMHUECKUX PEaKLUn

1.4 pPacKpbIBaTh CMBICJ 3aKOHOB COXPAHEHHs MAcChl BEUIECTB, MOCTOSIHCTBA
COCTaBa, aTOMHO-MOJIEKYJIIPHOTO yU€HUs, 3aKOHa ABOTaapo

1.5 OTIpE/IEIIATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEIMHEHMSIX

1.6 KJacCUUIMPOBATh XUMHYECKHE peakuuu (10 YHCIy U COCTaBy
YUYaCTBYIOUIMX B PEAKIMH BEIIECTB, 110 TeIUIOBOMY 3 dekTy)

1.7 BBIUHCIISITH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BELIECTB

1.8 BBIUUCIISATH MAacCCOBYIO JIOJIF0 XMMMYECKOTO »3JeMeHTa 1o ¢opMmylie
COCTMHEHHS,

1.9 BBIYHCIISITH MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE

1.10 NIPUMEHATh €CTECTBEHHO-HAy4YHbIE METOJbl IO3HAHUS - HaOINIOJCHHE,
U3MepeHue, MOICTMPOBaHNE, SKCIIEPUMEHT (PEeaJIbHbII U MBICIICHHBIN)

2 [To Teme: "BaxHeiimme npeacTaBUTENN HEOPTaHUYECKUX BEIIECTB"

2.1 pPacKpbIBaTh CMBIC] OCHOBHBIX XMUMHUYECKHUX MOHSITHH: OKCHUJ, KHCIIOTa,
OCHOBAHUE, COJIb

2.2 ONpPEACNATh MNPUHAUIEKHOCTh BEUIECTB K  ONPEACIEHHOMY  KJAaccy
coeuHeHMi o popMynam

2.3 KJacCU(UIIMPOBATH HEOPTAHUYECKUE BEIIeCTBA

24 XapaKTepu30BaTh (OMHMCHIBaTh) OOIIME XMMHUYECKHE CBOWCTBA BEIIECTB

PA3JIMYHBIX KJIACCOB, IMOATBEPIKAAA OIMMUCAHUC ITPUMEPAMU MOJICKYJIAPHBIX
ypaBHeHI/Iﬁ COOTBCTCTBYIOIIINX XUMHUYCCKUX peaKI_II/Iﬁ




2.5

IIPOrHO3UPOBATH CBOMCTBA B€IICCTB B 3aBUCUMOCTH OT UX KAYCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH TMIPOTCKAaHHUA XUMHWYCCKUX npeBpameHI/Iﬁ B
PA3JINYHBIX YCIIOBHUAX

2.6

ClIeOBaTh  IpPAaBWJIAM  IIOJIB30BAaHUA  XUMHUYECKOM  IOCYIOM W
1a0opaTOpHBIM  O00OpYZOBaHUEM, a TakXke IpaBwiaM oOpaleHus c
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKIHSMH 110 BBITIOJHEHHUIO
71a00paTOPHBIX XMMHUYECKHUX OIBITOB IO MOJYYEHHIO U COOMpaHMIO
ra3oo0pa3HbIX BeleCTB (BOXOPOAA U KHCIOpOJA), IMPUTOTOBIICHUIO
pPacTBOPOB C OMNpEAETICHHON MaccoBOil 10Jieil pacTBOPEHHOI'O BELIECTBA,
IUTAHUPOBaTh W TPOBOJAWTH  XHMHYECKHE  JKCIIEPHUMEHTHI IO
pacro3HaBaHHUIO PACTBOPOB IIEJI0YEH M KUCIOT C MOMOIIBIO HHINKATOPOB
(;rakmyc, peHonadTaenH, METUIIOPAHXK U JPYTUE)

2.7

IIPOBOAUTE PaCUYCThI 10 YPABHCHHIO XUMHYECKOH pCaknumn

I[To Teme: "llepuomumueckuit 3akoH u Ilepuoguyeckass cucrema
xumuyeckux anementoB .M. MenxgeneeBa. CtpoeHue aTOMOB.
Xumuyeckas cBsizb. OKHCIUTENbHO-BOCCTAHOBUTEBHBIE peakivuu'

3.1

pPacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKHX MOHSATHH: SApPO aroma,
JJIEKTPOHHBIA  CJIOM  aroma, aroMmHas OpOHWTal b, paAaAUYyC aroma,
XMMHMYECKass CBSA3b, IIOJSAPHAs W HENOJsIpHAas KOBAJICHTHAs CBSA3b,
JJIEKTPOOTPULIATEILHOCTh, HOHHAA CBA3b, MOH, KaTUOH, aHUOH, CTEIEHb
OKHCJICHUS

3.2

KJ'IaCCI/I(l)I/IHI/II)OBaTB XUMHNYCCKHE 3JICMCHTBI

33

ONUCHIBATh M XapaKTepu3oBaTh TabmmuHylo ¢opmy Ileproandeckoii
CHCTEMBl XHMHUYECKHX OJJIEMEHTOB: pa3jnyaTh TMOHATHS 'TJIaBHas
noarpynna (A-rpynmna)" u "nobounas noarpynmna (b-rpynmna)”, "mansie" u
"Gonpire" nepruoabl

3.4

packpeiBaTh cMmbichn Ilepmogmueckoro 3akona J[.M. Menaeneesa:
JEMOHCTPUPOBATh MOHMMAaHUE MEPUOJANYECKON 3aBUCUMOCTH CBOWCTB




XHUMHUYCCKUX BJIEMCHTOB OT HUX ITIOJIOXKCHUSA B Hepnonmqecxoﬁ CHUCTEMCE

3.5

COOTHOCHUTH 0003HAYCHUSI, KOTOpBIE UMEIOTCs B Tabnwuie "[lepuoguyeckas
cucteMa xuMmudeckux osiaeMmeHToB JI.J. MengeneeBa" ¢ UYHCIOBBEIMH
XapaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHUYECKHX JJIEMEHTOB (COCTaB U
3apsa  Aapa, OOIIee YHCIO DIIGKTPOHOB M paclpeesieHue WX 10
AJIEKTPOHHBIM CJIOSIM)

3.6

OMpPEACIIATh CTCIICHDb OKUCIICHUA 2JICMCHTOB B 6HHapHBIX COCINHCHUAX

3.7

ONpeAeNATh BHJI XHUMUYECKOW CBSI3M (KOBAaJIGHTHass W MOHHAs) B
HEOPraHUYECKUX COCAMHEHUSIX

[IpoBepsiembie 311eMEHTHI coaiepkanus (8 Kiacc)

Kon

[TpoBepsieMblii AI€MEHT COJIepKaHuUs

HepBOHa‘-IaJ'ILHBIC XUMHNYCCKHEC ITOHATHA

1.1

Hpe,IlMCT XUMUH. POJIb XUMUM B KHM3HM 4e€l0BeKa. XUMUSI B CUCTEME HayK. Tena
" BemecTBa. OU3HMYSCKHUE CBOMCTBA BEIIECTB. AFpCFaTHOG COCTOsIHHEC BCIICCTB

1.2

ITonsarre o mMeTomax Mmo3HaHuWsA B xumuu. Yuctele BemecTsa U cMmecd. CriocoObl
paszeneHus cMecen

1.3

ATOMBI W MOJIEKYJbl. XUMHUYECKHE deMeHThl. CHMBOJB XUMHUYECKUX
aneMeHTOoB. [IpocThie U c0XKHbIe BeulecTBa. ATOMHO-MOJIEKYJIIPHOE YUEeHHE

1.4

Xumudaeckas (bOpMy.]'Ia. BaneHTHOCT, aTOMOB XMMHYECKHX DJIEMEHTOB. 3aKOH
IIOCTOAHCTBA COCTaBa BCIICCTB. OrnocurenpHas aroMHas Macca. OTHOCHTCILHAS
MOJICKYJIsIpHas Macca. MaccoBas J0JIA XUMHYCECKOT'O 3JIEMEHTA B COCAUMHCHU U

1.5

KommgectBo BemiecTBa. Moub. MOJ'IHpHaH macca. B3auMocBsI3b KOJINYECCTBA,
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MacChl M YHCIA CTPYKTYPHBIX EIMHUI[ BeliecTBa. PacyeTsl 1o QopMyrnam
XUMHUUYECKUX COEIUHECHUIN

1.6

dusznueckue M XUMHUUYECKHUE SBICHUSA. XUMHUYECKAs pEakuus U €€ IPU3HAKU.
3aKOH COXpaHEHHs Macchl BellecTB. XUMHUYecKue ypaBHeHUs. Knaccudukanus
XMUMUYECKHUX peakiuil (COeMHEHUs, Pa3IoKeHUs, 3aMEeIeHUs, 0OMEHA)

1.7

XUMUYECKUI IKCIIEPUMEHT: 3HAKOMCTBO C XUMUYECKOM MOCYJIOM, ¢ MpaBUIIaMU
paboTel B JabopaTopuM W TNpUEMaMH OOpalieHuss ¢ JabopaTOPHBIM
o0OpyJIOBaHUEM, HU3yYe€HHE U OINUcaHue (U3NYECKUX CBOIMCTB 00pa3loB
HEOPTraHUYECKHUX BEIIECTB, HaOMI0IeHne GU3NUecKuX (TUTaBJICHHE BOCKA, TasHUE
IpJa, pacTUpaHUE caxapa B CTyNKe, KWUIEHHE M KOHJIEHCAllUsd BOJbI) U
XUMHUYECKUX  (TOpeHHe  CBeYHM, IMpPOKAJMBAaHUE  MEIHOM  IPOBOJIOKH,
B3aMMOJICHCTBHE MeJa C KHUCJIOTOM) SBJICHUH, HAOMIOJCHHE U OIHCaHHe
MPU3HAKOB  MPOTEKaHHs XUMHYECKMX peakuuid (pasjokeHue  caxapa,
B3aMMOJICHCTBHE CEPHON KHUCIOTHI C XJIOPUIOM Oapus, pa3iokKeHne THApOKCcHuIa
meau (II) mpm HarpeBaHuM, B3aMMOJCIHCTBHUE ’Keje3a C pPacTBOPOM COJIM MeIu
(I), wu3yueHue CmocoOOB pasleleHus cMecel (¢ TOMOINBI MAarHMra,
¢bunbTpoBaHUe, BBIMApUBAaHUE, AUCTWUIALUSA, XpomaTorpadus), MpoBeleHUE
OYHMCTKM MOBAPEHHOI COJIM, HAOMIOJCHNE U OMMCAHUE Pe3yJIbTaTOB MPOBEICHUS
OTbITa, WJUTIOCTPUPYIOLIErO 3aKOH COXPAaHEHUS MAacChl, CO3JaHHE Mojeei
MOJIEKYJ (IIapOCTEPIKHEBBIX )

Baxwuelimme npeacraBUTeNId HEOPraHUYECKUX BEILIECTB

2.1

Bo3nyx - cmech raszoB. CocraB Bo3ayxa. Kuciopon - aneMeHT M IpocToe
BemecTBo. HaxoxneHuwe kuciaopojga B mpupoje, (u3nueckue U XUMUYECKUe
cBoiictBa (peakuuu ropenws). Okcunsl. [Ipumenenwe kucmopoma. CrocoOb
MOJIy4eHHUsl KHUCJIOpoJa B JabopaTopuu W MPOMBIIUIEHHOCTH. Kpyrosopot
Kuciaopoaa B npupoze. O30H - ajutoTpornHas MoAu(UKaLUsS KUCIOpoIa

2.2

TernnoBoit 3¢ (hekT XUMUIECKOI peakIiy, TePMOXUMHUYECKHE YPaBHEHUS, K30~ U
SHAOTEPMHUYECKHE peakUuuu. TONIMBO: yrojib U METaH. 3arpsA3HEHHE BO31yXa,
yCHUJICHHE TTapHUKOBOTO 3¢ dekra, pazpylieHne 030HOBOTO CI0s
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Bonopoa - snemeHT u npoctoe BemecTBo. HaxoxaeHue Bomopoaa B HNpHUPOJE,
¢uznyeckue M XUMUYECKHE CBOICTBa, MNPUMEHEHHUE, CIOCOOBI MONyYeHHS.
Kucnors! u conu
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Mounsipabiit 00beM ra3oB. PacueTsl 1o XUMUYECKUM ypaBHEHUSIM

2.5

®dusunyeckne cBoiicTBa BoJbl. Boma kak pactBoputens. PactBopel. HackieHHbie
Y HEHACBILIEHHbIE pacTBOPBL. PacTBOpHMOCTh BellecTB B Boje. MaccoBast 1ouist
BEIIECTBA B pacTBOpe. XHUMHYECKHe CBOMcTBa BOAbl. OcHoBaHus. Ponb
pacTBOpPOB B MPUPOJE M B KU3HU 4YesnoBeka. KpyroBopoT BOJbI B MPHUPO/IE.
3arpsi3HeHUE MPUPOAHBIX BOJ. OXpaHa M OYMCTKA MPUPOIHBIX BOJ

2.6

Knaccudukanmst Heopranmueckux coemauHeHuil. Oxcuabl. Krnaccuduxarms
OKCHJIOB:  colleoOpasyromme (OCHOBHBIC, KHCIOTHBIE, aM(OTepHbIE) U
HeconeoOpazyromue. Homenknatypa oxcuaoB. dusznueckue M XUMHUYECKHE
CBOMCTBA OKCHUIOB. I1osrydeHue okcuaos

2.7

OcuoBanms. Kiaccudukanus OCHOBaHWI: INENOYM M HEPACTBOPUMBIE
ocHoBaHusA. HoMeHknarypa ocHoBaHuil. du3nueckue U XUMHUYECKUE CBOMCTBA
ocHoBaHuil. [loryuenne ocHOBaHUI

2.8

Kucnorsl. Knaccudpukanus kucinor. Homenkmarypa kucior. dusnyeckue u
XUMHAYECKHE CcBoMcTBa KucaoT. Pan axktuBHoctu MetauioB H.H. bexerosa.
[Tonmyuyenue kucior

2.9

Comu. Homenknatypa coneil. dusnyeckne M XHUMHYECKHE CBOWCTBA COJIEH.
[Tonyuenue conen

2.10

I'eneTnueckas CBA3b MCXKAY KiIaCCaMU HCOPTaHUYCCKUX COE€IUHEHUI

2.11

XUMUYECKUN  JKCIIEPUMEHT:  KAUECTBEHHOE  OINPEAEIEHUE  COJAEPIKAHUA
KHCIIOpO/la B BO3/yXe, IMOJIydeHHEe, coOMpaHue, pacro3HaBaHHE U HU3y4EHUE
CBOWCTB KHCJIOpOJa, HAOIIO/IeHNE B3aUMOACHUCTBUS BEIECTB C KUCIOPOJIOM HU
yCIIOBUSI BO3HMKHOBEHUSI M TPEKpallleHus: TopeHus (moxkapa), O3HaAKOMJICHHUE C
o0Opa3llaMHd OKCHUJOB W OIIMCAHWE UX CBOWCTB, IIOJIy4eHHE, COOUpaHue,




pacrno3HaBaHME€ M M3y4YEHHE CBOWMCTB BOJOpona (TOpeHHE), B3aUMOJAEHCTBUE
Bostopoza ¢ okcugoM meau (II) (Bo3MOKHO MCHONIb30BaHUE BUAEOMATEPUATIOB),
HaOmroeHne OoO0pa3loB BEMIECTB KOJIMYECTBOM | MOJb, HCCIIEIOBaHHE
0COOEHHOCTEM  pacTBOpPEHHs BELIECTB C  Pa3IMYHONM  PacTBOPHUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OIPEIECICHHOW MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA, B3aUMOJIEHCTBUE BOJABI C MeTaIaMM (HaTpUeM U KajbLIUeM)
(BO3MOYKHO HCIIOJIb30BaHUE BUAEOMATEPUAIIOB), ONPEEIEHUE PACTBOPOB KUCIOT
U ILeJI0Yel ¢ MOMOIIBIO HHAMKATOPOB, UCCIIEIOBaHNE 00pa31|0B HEOPTaHMUECKUX
BEIIECTB Pa3IMYHBIX KJIaCCOB, HAOJIIO/IEHUE N3MEHEHUS OKPAaCKU UHIUKATOPOB B
pacTBOpax KUCIOT U Liesoyei, u3ydenue B3aumopencTBus okcuna meau (II) c
pacTBOPOM CEpPHOM KHCIOThI, KHCJIOT C METaJUIAMH, PEAaKUUi HEWTpaau3aluu,
[I0JIyY€HHUE HEPACTBOPUMBIX OCHOBAHUH, BBITECHEHHE OJHOIO METajula APYTUM
W3 pacTBOpa COJIH, PelIeHNEe SKCIIEPUMEHTAIBHBIX 3a/1a4d 1o Teme "Bakuenmme
KJIACChl HEOPraHUYECKUX COEIUHEHUN"

[Tepuonnueckuii 3akoH U Ilepuoauyeckas cucrema XuMu4ecKux aneMeHTos J1.1.
MenpneneeBa. Crtpoenne aroMoB. XHMHYECKas CBi3b. OKHUCIUTEIHHO-
BOCCTaHOBUTEJIbHBIE PEAKLIUU

3.1

IlepBble MONBITKU KJIaccu(PUKAUU XUMUYECKUX 37eMeHTOB. [loHATHE 0 rpymnmax
CXOAHBIX 3JEMEHTOB (ILIE€JOYHbIE W IIETOYHO3EMENbHBIE METaJUIbl, TajOreHsbl,
WHEepPTHBIE Tasbl). OJEMEHThI, KOTOpble 00pa3yloT aM(pOTepHble OKCHUABI U
THJIPOKCHIBI

3.2

[Tepuonuueckuii 3akoH. Ilepuognyeckas cuctema XUMUYeCcKuX 3jemMeHToB [[.U.
MenneneeBa. KopoTkonepuoanas u amuHHonepuoHas Gopmel [lepuoaundeckoit
cuctembl xuMuueckux snemeHToB .M. MennaeneeBa. Ilepuoasl WM TpyImIibl.
@u3nuecKuil CMBICI TOPSAKOBOTO HOMEpa, HOMEPOB IE€pUOAa U TPYIIIbI
3JIEMEHTA
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Ctpoenne atomoB. CoctaB aTOMHBIX siep. M3orombl. DnekTponsl. CTpoeHHE
JNEKTPOHHBIX  000JIOYEK aTOMOB TeEpBbIX 20 XUMHYECKHX DJICMCHTOB
[Tepuonuueckoit cuctemsl .M. MengeneeBa. XapakTepuCTUKa XHUMHUYECKOTO
3JIEMEHTA MO ero nonoxenuto B Ilepuoanueckoii cucreme [I.1. Menneneena




3.4

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XUMHUYECKHX D3JIEMEHTOB,
METAJUNIMYECKMX W HEMETAJNIMYECKMX CBOMCTB IIO TIpylnaM U IEPHOAAM.
3nauenue llepuonnueckoro 3akoHa u Ilepuognueckol cHUCTEMbl XMMUYECKHX
3JIEMEHTOB ISl pa3BUTUSA Hayku U npaktuku. .M. MenpeneeB - ydeHbli U
IpaKJaHUH

3.5

Xumuueckass cBsizb. KoBasieHTHas (TOJisipHAsT ¥ HETMOJISIPHAs])  CBS3b.
DIEeKTPOOTPULIATEIbHOCTh XUMHUECKUX 3JIEMEHTOB. MloHHas CBsA3b

3.6

Crenenp okuciacHusS. OKUCIUTEILHO-BOCCTAHOBUTEIHHEIC pCaknuu. Hpoueccm
OKHCIICHHS B BOCCTaHOBIICHHS. OKHUCIIMTEIIN 1 BOCCTAHOBHUTEIIH

3.7

XUMUYECKUI AKCHEPUMEHT: H3y4deHHe OOpa3loB BEIIECTB METaUIOB U
HEMETAJIJIOB, B3aMMOJAEWCTBHE TUAPOKCHIA LUHKA C pPacTBOpPaMU KHUCIOT U
LIEJI0YEH, MPOBEACHUE ONBITOB, WIIIOCTPUPYIOIIUX IMPUMEPBl OKUCIUTEIBHO-
BOCCTAaHOBUTENIbHBIX peakLuil (TOpEeHUE, peakliiy Pas3I0KEeHUs], COEIUHEHU)

[IpoBepsiemblie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUSI OCHOBHOM

o0pazoBaTenbHOI nmporpaMmsl (9 kinacc)

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

IIpoBepsieMble MpeIMETHBIE PE3YJIbTaThl OCBOCHHS OCHOBHOM
00pa30BaTeNnbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHMUs

1

[To Teme: "BemectBo 1 xumuieckas peakuus"

1.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYECKHX TOHSATHH:  pacTBOp,
ANEKTPOJUTBI,  HEAJIEKTPOIUTHI,  BJEKTPOJIUTUYECKAs]  AUCCOLIMAIIMS,
peakiy HMOHHOTO OOMEHa, KaTalu3aTop, XHUMHYECKOE pPaBHOBECHE,
oOpaTtuMbie U HEOOpPATUMBIE PEAKIINH, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIC
peaKIy, OKHCIUTENIh, BOCCTAHOBUTENb, OKHCIICHHE U BOCCTAHOBJICHUE,
annoTponus, amQpoTepHOCTh, XUMHUYECKas CBs3b (KOBaJCHTHAsl, MOHHAS,
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MCTaJIJII/I'-IeCKaﬂ) , KpuCTallIN4CCKasg pelecTKa, CIIJIaBHbI, CKOpPOCTH
XUMHYECKOM peakuuu

1.2

WIUIIOCTPUPOBATL  B3aMMOCBA3b OCHOBHBIX XHUMHWYCCKUX HOHATHUH U
IIPUMCHATDE 3TU MMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpCBpaHIGHI/Iﬁ

1.3

COCTaBJIATH ypaBHeHI/IH BHGKTpOHHTquCKOﬁ AJUucconuanmnu KI/ICJ'IOT,
Ieouel U CoJiel, MOJTHBIC U COKpAIICHHbIC YPaBHEHUS PEakuii HOHHOTO
oOmeHa

1.4

pPacKkpbiBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIIHii
MOCPENICTBOM COCTABJICHUS 3JIEKTPOHHOTO OaaHca STUX peaKIiii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM peaKuu

Ilo Temam: "Hemerasuiel m wux coenuHeHus" um  "Mertawisl U HUX
coenuueHus"

2.1

XapakTepu30BaTh (OMUCHIBATh) oOImMe U crnenuduyeckue XUMHYECKHe
CBOWCTBAa TMPOCTBIX M CJOXHBIX BEHIECTB, MOATBEPXKAAs ONUCAHUE
MpUMepaMu MOJIEKYJISIPHBIX W HOHHBIX YpPaBHEHUH COOTBETCTBYIOLIUX
XUMHYECKUX PEaKIUi

2.2

COCTAaBJIATL YPAaBHCHUA peaxunﬁ, MOATBCPKAAIOIUX CYIICCTBOBAHUC
TeHEeTUYECKOM CBA3U MCXKAY BCHICCTBAMU PA3JIMIHBIX KJIACCOB
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MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX CTPOCHHS,
BO3MOKHOCTH TPOTEKAHHMSI XUMHUYECKHX TIPEBPAIICHUNA B Pa3THIHBIX
YCIIOBHSIX
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ClIeZIOBaTh ~ NpaBWJIaM  IOJIb30BAaHMS  XMMHUYECKOW  MOCYIOH U
abopaTOpHBIM O0OpYJOBaHUEM, a TakKXKe TpaBWIaM OOpalieHusi C
BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKLUHSMH 110 BBIIIOJHEHUIO
71a00paTOPHBIX XUMHUYECKHX OIBITOB [0 TOJYYEHUI0 U COOUPAHHUIO
ra3o00pa3HbIX BENIECTB (aAMMHUAKa M YTIEKHCIOTO ra3a)




2.5

IIPpOBOAWTDH pC€aKkuunu, IMOATBCPKAAIOINC Kad4eCTBEHHBIHN COCTaB
pa3IUYHBIX BEUIECTB: PACIO3HABAThH OIMBITHBIM IyTEM XJIOPHI-, OpOMUJI-,
nomua-, kapOoHat-, ¢ocdar-, cunmkar-, cynbpaT-, THIPOKCHI-HOHBI,
KaTHOHBI aMMOHUsI, WOHBl HM3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIUE B
BOAHBIX paCTBOpax HCOPraHMYCCKUX BCUICCTB

3 [To Teme: "Xumus u okpykaromas cpeaa'
3.1 pacKpbIBaTh CMBICI OCHOBHBIX xuMuueckux mnonatui: IIJIK Bemecrtsa;
KOppPO3Hs METAJIIOB
3.2 IIPUMEHATH OCHOBHBIE ONEPALMY MBICIUTEIBHON ACSITEIBHOCTHU - aHAIU3 U

CUHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMATHU3aIMIO,  BBISBICHHUE
MPUYUHHO-CJICICTBEHHBIX CBSI3€H - JUIS M3yYeHUs CBOWCTB BEIIECTB U
XUMHYECKHX peaklni; eCTeCTBEHHO-HAyYHBIC METOJbI ITO3HAHUS -
HaOo/IeHNe, W3MEpPEHHe, MOJCIUPOBAHHUE, SKCIICPUMEHT (peanbHBId U
MBICJICHHBIN )

ITpoBepsieMble aneMeHThI conepxkanus (9 kiace)

Kon [IpoBepsieMblil 3JIEMEHT COACPKAHUS
1 BemectBo n xumunyeckas peakuus. IloBropenne

1.1 [Iepnonnueckuit 3akoH. [lepuoguyeckas cucremMa XUMUYECKUX 3JIeMeHTOB J[.M.
MenpeneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B M3MEHEHHM CBOMCTB
XUMHUYECKHX OJJIEMEHTOB IIEPBBIX TPEX IIEpUOAOB, KalMs, KaablUusi H HX
COCIMHEHUI B COOTBETCTBUU C IIOJIOKEHUEM djeMeHTOB B Ilepuoanueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB

1.2 CtpoeHne BemiecTBa: BHUIbl XWMHYECKOW CBSI3H. THIBI KPUCTALTAYECKUX

PCUICTOK, 3aBUCUMOCTb CBOMCTB BEIlleCTBa OT THUIIA KpHCTﬁJ’IJ’IH‘-IGCKOﬁ PCHICTKU U
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BUJa XUMHYecKoW cCBs3u. Kiaccudukamus M HOMEHKIIATypa HEOPTaHUYECKHUX
BEIIECTB (MEXIyHapoJHas W TpHUBMAJbHAsA). XMMHUECKHE CBOICTBAa BEILECTB,
OTHOCAIIMXCA K  Pa3au4HbIM  KJIacCaM  HEOPraHMYECKUX  COCAMHEHUH,
TCHETUYECKas CBS3b HEOPTaHUYECKUX BEILECTB

1.3

Krnaccudukanus XMMHUYECKUX PEaKIUi MO pa3iMyHbIM MPU3HAKaM (M0 YUCITY U
COCTaBy YYacTBYIOIIMX B pEakUUU BEIIECTB, IO TEIUIOBOMY 3(¢eKTy, o
W3MEHEHHUIO CTETICHEH OKHCIEHUS XUMUYECKUX 3JIEMEHTOB, IO 00PaTUMOCTH, TIO
Y4acTHIO KaTaimuzaTopa). DK30- u SHJOTEPMUUECKHUE peakium,
TEPMOXHUMHUYECKHE ypaBHEHUs. [[OHATHE O CKOPOCTU XUMUYECKOM PeaKiiuu

1.4

[Tousitue 00 O6paTI/IMBIX n HeO6paTI/IMBIX XUMHUYCCKUX PCAKIUAX. Ilonstue o
TOMOT'CHHBIX M I'€TCPOrCHHBIX PCAKIHAX. IloHsiTHE O XMMHUYECKOM PpaBHOBECCHHU.
cDaKTOpI:I, BJIUAIOIUC Ha CKOPOCTb XUMHYECKOMN peakuu U IIO0JIOKCHUC
XUMHYECKOT'O paBHOBECUA

1.5

OKHCIIHUTEIbHO-BOCCTAHOBUTEIbHBIC peaKIum, AIIEKTPOHHBIN Oananc
OKHCJIUTEIbHO-BOCCTAHOBUTENBbHOM  peakuuu.  CocTaBieHME  ypaBHEHUU
OKHCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEAKIUi €  HCIOJb30BAHUEM  METO/a
ANEKTPOHHOTO OasaHca

1.6

Teopust AMEKTPOIUTUUECKON IUCCOLMALMU. DJIEKTPOJIUTHI U HEIIEKTPOJIUTHI.
Kartuonsl, annonsl. MexaHu3m IUCCOLMALIMY BEUIECTB C Pa3IMYHBIMHU BHJIAMU
xuMuueckoi cBs3u. CreneHp auccounanuu. CUIbHBIE M Ca0ble 3JIEKTPOJIUTHI.
Peakuuu monHoro oOMeHa. YcJoBHsI MPOTEKAHUSA PEaKIUMil MOHHOTO OOMEHa,
IIOJIHBIE W COKpAIllCHHbIE HOHHBbIE YypaBHEHHUs peakuuid. CBoiicTBa KHCIIOT,
OCHOBaHMH M cCcoJied B CBET€ NPEACTABICHHA 00 DIIEKTPOIUTHUYCCKOM
nuccouuanuu. KauecTBeHHble peakiui Ha HOHBL. [IoHATHE O ruaponu3e conei

1.7

XUMHUYeCKUHU SKCIICPUMCHT: O3HAKOMJICHHEC C MOJACIKIMU KPUCTAININYCCKUX
pEIIETOK HEOPraHMYECKUX BEIISCTB - METAUIOB M HeMmeTawioB (rpadura u
anMasa), CIOXKHBIX BEIHIECTB (XJOpUAA HATPHsl); HCCIECIOBAHUE 3aBUCUMOCTH
CKOPOCTH XUMHYECKOW pPEaKIWUu OT BO3ICHCTBHS PA3IUYHBIX (PAKTOPOB;
WCCIICZIOBAaHUE  DJIEKTPONPOBOAHOCTH  PAacCTBOPOB  BEMIECTB,  Ipoliecca
JUCCOIMAIIMN  KUCIIOT, 1IIelo4Yed W cojeid  (BO3MOXHO  HCIIOJIb30BaHHE




BUJIEOMATEPHAJIOB);  MPOBEJEHUE  OMNbBITOB, WUIIOCTPUPYIOIMIUX IPU3HAKU
NPOTEKaHMs peakiii HOHHOTo oOMeHa (0Opa3oBaHUE OcCajKa, BbIAEJICHHE rasa,
oOpa3oBaHHE BOJbl); ONBITOB, WIIOCTPUPYIOIIUX MPUMEPBl OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX pPEaKLUUi (rOpeHHe, peakluu pas3IoKEHHs, COCIUHEHUs);
pacro3HaBaHUE HEOPraHWYECKHX BEIIECTB C IMOMOIIbI0 KAYECTBEHHBIX PEAKIUN
Ha MOHBI; pELICHUE IKCIIEPUMEHTAIBHBIX 3a7a4

Hemertamnsl 1 UX cOeIMHEHUS

2.1

O6mas xapaktepuctuka ramoreHoB. (OCOOEHHOCTH CTPOCHHSI aTOMOB,
XapakTepHble cTeneHn okuciaeHus. CTpoeHne u pu3nyecKrue CBOMCTBA MPOCTHIX
BEIIECTB - TaJoreHoB. XUMHYECKHME CBOWMCTBA Ha MpUMEpPE XJopa
(B3auMonielicTBUE € MeTajllaMd, HEMeTaJllaMH, IIelo4amMu). XJIOPOBOJOPO/I.
ConsiHast KUCIIOTa, XUMUYECKUE CBOMCTBA, MOJyueHHE, TpuMeHeHue. JlelicTBue
XJ0pa W XJIOPOBOAOPOJA HA OpraHMW3M YesoBeKa. BaxHeiiine XJIOPUIbI U UX
HaXO0XJEHUE B IPUPOJE

2.2

OOmast xapakTepuctuka 531eMeHTOB VIA-rpynmel. OcoOEHHOCTH CTpOEHHUs
aTOMOB, XapaKTepHble cTeneHn okuciaeHus. CtpoeHue u ¢Gpu3nyecKue CBOMCTBA
MPOCTBIX BEHIECTB - KHUCIOpOJAa M Cepbl. AJUIOTPONHBIE MOAU(PUKAIIUH
KUCJIOpOJia M Ccepbl. XHUMHYECKHE CBOMCTBa cepbl. CepoBOIOPOJ, CTPOEHUE,
¢usnueckue W XUMHUUecKue cBorcTBa. OKCHIBI Cepbl Kak MpPeJCTaBUTENN
KHCIIOTHBIX OKcHA0B. CepHas KuUCIOTa, (PU3MYECKHE U XUMHUYECKHE CBOWCTBA
(oOmme Kak MpEeICTaBUTENs Kilacca KHUCIOT U crenudpuueckue). XuMHUYECKHe
peakuuu, Jekallie B OCHOBE IPOMBIIUIEHHOTO Croco0a MOJydYeHUs CEepHOM
kucnoThl. [Ipumenenune. Conu CEpHOMl KHUCIIOTHI, KauyeCTBEHHAs peaklHs Ha
cynbdat-noH. HaxoxaeHue cepbl U €€ COSAMHEHUH B MpUposie. XUMUYECKOE
3arpsiI3HEHUE OKpPYXKAloLIeW Cpeapl COCOUHEHMSIMH CEpPbl (KHUCIOTHBIE JOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeA0TBpAaIleHUs
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OO6mass xapakTepucTuka 3IeMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTEIEHU OKUCIEHUS. A30T, paclpoCTpaHEHUE B MIPUPO/IE,
¢buznueckrue U xumMudeckue cBoiicrBa. KpyroBopor azora B mpupoje. AMMHaK,
ero (uU3MYECKMe W XMMUYECKHE CBOWMCTBA, MoiyueHue W mpumeHeHue. Comu
aMMOHUS, UX (U3MYECKHE U XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHas




peakiis Ha MOHBl AMMOHHUA. A30THAsl KUCIOTa, €€ IMOoJdyueHue, Gu3uvecKkue u
XUMHUYECKHE CBOWCTBAa (00IIME Kak TMpeNCTaBUTENs Kjacca KHUCIOT U
cnenuduueckue). Vcnonb3oBaHue HUTPATOB W COJEH aMMOHHS B KadeCTBE
MUHEPANBHBIX yA0OpeHud. XUMHYECKOe 3arpsi3HEHUE OKpYXalollel cpersl
COCIMHEHHUSIMHU a30Ta (KHCIIOTHBIE OIHW, 3arps3HEHHE BO3[yXa, TOYBBI M
BOJIOEMOB)
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docdop, amnrorponHsle Moaudukauuu ¢ochopa, GuUMUECKHE U XMUMHUYECKHUE
ceorictBa. Oxcun ¢ochopa (V) u dochopHas kucimora, (U3UIECKHE U
XMMHYECKHe CBOWcCTBa, mnonyueHue. lcmonb3oBanue ¢ocdaroB B KauecTBe
MUHEPAIBHBIX YI00peHUHA

2.5

Obmas xapakrepuctuka syeMeHToB I[VA-rpynnbl. OcoOEHHOCTH CTpOEHHS
aTOMOB, XapaKTEpHbIE  CTENEHUW OKHUCIEHHUSA.  YTIEpOA,  aUIOTPOIHbIE
Moau(pUKaMK, paclpocTpaHeHHe B Mpupoze, (U3NYECKHe M XHUMHYECKHe
cBoiicTBa. Ancopouus. KpyroBopot yriepona B npupoje. OKCHIbl yriepoja, ux
¢u3nyeckue W XUMHYECKHE CBOWCTBA, JEHCTBHE HA JKHUBBIE OPraHU3MBI,
MOJIyYeHHE M NMpPUMEHEHHE. DKOJOrMYeckue MpoOJeMbl, CBA3aHHBIE C OKCHIOM
yriepona (IV); rumoreza 1mno0anbHOTO MOTEIJICHUS KIWMaTa; MapHUKOBBIN
¢ dexT. YroapHas KHCIOTa U €€ CONU, UX (PU3HUECKUe U XUMHUECKUE CBOUCTBA,
noilyueHne u rmnpuMmeHeHue. KauecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanue kapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO351CTBE

2.6

[lepBoHayanbHble MOHATHS 00 OpPraHMYECKHX BEIIECTBAX KaK O COEIMHEHMSIX
yriaepojna (MeTaH, 93TaH, JTHIEH, AaleTUJIEH, S3TaHOJ, TJIMLEpPUH, YKCyCcHas
kucnora). Mx coctaB u xumuueckoe crpoeHue. [lonstue o Ouonmormyecku
BaKHBIX BEIECTBAX: )KMpaX, OeiKax, YIJIeBoJax - U UX POJIM B KHU3HU YEIIOBEKA.
MarepuanbHOE €IMHCTBO OPTaHUYECKUX U HEOPTraHUYECKHUX COCIMHEHUM

2.7

Kpemuuii, ero ¢usnueckue u XuMU4eCcKUe CBOICTBA, MOJTyYeHHE U IPUMEHEHUE.
CoenuHenus kpeMHus B npupoje. O0mue npeacraBieHuss 00 OKCUae KpeMHUS
(IV) u kpemnaueBoit kucinore. CUIMKAThI, UX UCIIOIH30BAaHUE B OBITY, MEIUITUHE,
IIPOMBILICHHOCTH. Ba)xHEeHIIMEe CTPOUTEIIbHBIE MAaTEpUaIbl: KEPAMHUKa, CTEKIIO,
IIeMeHT, OeToH, kene300eToH. IIpoGmembl 0e30macHOTO  MCIOJIB30BAHUS




CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCCHHGBHOﬁ KHN3HU

2.8

XUMUYECKUI SKCIEPUMEHT: H3ydeHHe oOpa3loB HEOPraHMYECKHX BEIIECTB,
CBOMCTB COJIIHOM KHCJIOTHI; IPOBEJECHUE KAYECTBEHHBIX DPEAKLMM Ha XJIOPHI-
MOHBbl M HaOJIOJeHHE TMPU3HAKOB HX TMPOTEKAHMS; OIBITH, OTPa’KaoIIUe
¢u3nueckue U XMMHYECKHE CBOMCTBA TaJOr€HOB M UX COCIMHEHHMH (BO3MOXKHO
HCIOJIb30BaHUE BHJEOMATEPHUANIOB); O3HAKOMJIEHHE C O0pa3liaMH XJIOPHJIOB
(rajloreHuI0B); O3HAKOMJIEHHE C O00pa3laMu Ccepbl U €€ COCAUHEHHSIMHU
(BO3MOXHO  HCIIOJB30BAHME BHUACOMATEpPUAJIOB); HAOMIOIEHHE MpoIlecca
o0yriIMBaHUs caxapa IOJ| JEHCTBHEM KOHIIEHTPUPOBAHHOW CEPHOW KHCIOTHI;
U3y4YeHHE XMMHUYECKUX CBOMCTB pa30aBICHHON CEPHOW KHCJIOTHI, MPOBEACHUE
KayeCTBEHHOW peakiuu Ha CyiabpaT-uoH M HaONIoJeHHEe NpU3HaKa ee
[IPOTEKaHUs; O3HAKOMJIEHHE ¢ (PU3MYECKHMMH CBOWCTBaMHU a30Ta, Gochopa u ux
COEAMHEHUIN (BO3MOXKHO MCIIOJIb30BaHME BHJEOMATepHalioB), oOpa3namu
a30THBIX U (PocopHBIX yIOOpeHHUit; TOIydeHHE, COOMpaHne, paclo3HaBaHuE U
U3yuyeHHe CBOWCTB aMMHUAKa; IMPOBEICHHE KAaueCTBEHHBIX pEaKkUuil Ha MOH
aMmMoHMA U (ochaT-MOH M U3yUYEHHE [PU3HAKOB UX MPOTEKaHUS,
B3aUMOJICHCTBHE KOHIIEHTPUPOBAHHOW A30THOM KHUCIIOTHI C MEIbIO (BO3MOXKHO
HCIOJIb30BAaHUE BHJIEOMATEpUANIOB); M3y4Y€HHE MOJENeH KpUCTAITTMYECKUX
peleTok anmasa, rpadura, QynaepeHa; 03HAKOMJIEHUE € MPOLIECCOM aJCOPOIUH
PacTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM M YCTPOHMCTBOM IPOTHBOrasa;
NoJIyyeHue, coOupaHue, paclo3HaBaHUe U U3YUYEHUE CBOMCTB YITIEKUCIIOTO Iasa;
[IPOBEJICHUE KAaUYECTBEHHBIX PEAKIMil Ha KapOOHAT- U CUJIMKAT-UOHBI U U3YUYECHUE
NPU3HAKOB MX [POTEKaHMs; O3HAKOMJIEHHE C TPOAYKIMEH CHUIMKATHOM
IIPOMBIIIJIEHHOCTH; PELIeHHE SKCIIEPUMEHTAIbHbIX 3a/1a4 1o Teme "BaxHeiue
HEMETAJUIbl U UX COeMHEHNs"

MeTamisl U UX COSANHECHUS

3.1

OO0mmas xapaKTepUCTHKAa XUMHUECKHUX DJIEMEHTOB - METAJUIOB Ha OCHOBAHHH HX
nojnoxxenus B llepmoamdeckoid cucteme XuMuU4ueckux anemeHtoB J[.U.
MenaeneeBa u ctpoeHusi arToMoB. CTpoeHHe MeTauioB. MeTainyeckast CBsI3b 1
METAUIMYECKass  KPUCTAUIMYECKasl  pelIeTKa.  DJEKTPOXUMHYECKHH  psn
HaIpsHKEHUN METaJUIOB




3.2

Ou3nyuecKkue U XMMUYECKHE CBOWCTBA MeTayuioB. OOmme crocoObl MOTydYeHHUs
MeTa/uioB. [IoHATHE O KOpPpPO3UM METAJIIOB, OCHOBHBIE CIIOCOOBI 3aLUTHI UX OT
Kopposun. CriaBsl (CTalb, YyT'YH, JIOPATIOMHHAN, OpOH3a) M UX PUMEHEHHUE B
OBITY ¥ IPOMBILIEHHOCTH
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[Ilenouynsle MeTauibl: moJokeHHE B Ileprognueckoll cucTteMe XUMHYECKHX
anemenToB J[.MI. MenneneeBa; cTpoeHue MX aTOMOB; HaXOXKIEHUE B IIPUPOJIE.
dusznueckue U XMMUYECKHE CBOMCTBA (Ha MpuMepe HaTpus U Kaimus). OKcusl u
THUAPOKCHUALI HATpUA W KaJud. HpI/IMeHeHI/IG IICJIOYHbIX MECTAIJIOB H HX
COCIMHEHU I

3.4

Illenoyno3eMenbHbIE  META/Ibl MarHuii W KalblM:  IIOJOXKEHHE B
[Tepuonnueckoit cucreme xumuueckux snemeHtoB .M. MenneneeBa; ctpoeHue
WX aTOMOB; HaxoXJeHue B mnpupoje. dusznyueckne M XUMHUECKHE CBOMCTBA
MarHuss W Kajblus. BakHeWmme coequHeHUs KaibIus (OKCHI, THAPOKCHUI,
conu). JKecTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHeHUs

3.5

Anromunuil: nonoxenue B Ileproguueckoil cucTeMe XMMHMYECKHUX 3JIEMEHTOB
J.. MenneneeBa; CTpO€HHE aToMa; HaxXxoXKJIeHHE B mnpupoae. dusnueckue u
XMMUYECKHE CBOicTBa amOMUHUS. AMQOTepHBIE CBOWCTBA OKCHIA H
TMIPOKCHUIA ATFOMUHUS

3.6

Kenezo: nonoxenue B Ilepuoguyeckoil cucreme XuMu4eckux snementos JI.1.
MeneneeBa; CTpoeHHE aroMa; HaxoxAeHUe B mpupoae. Dusznueckue u
XUMHUYECKHE CBOMCTBa jkene3a. OKcHuubl, THIPOKCUABI u coiu xene3a (II) u
xeinesa (I1), ux cocras, cBOWCTBA U MOTYUYEHHUE

3.7

XUMHUECKUI IKCTIEPUMEHT: O3HAKOMJICHHE ¢ 00pa3llaMi METaIOB U CIUIABOB,
UX (U3NYECCKUMH CBOWCTBAMH; H3yUYCHHE pE3yJbTaTOB KOPPO3HH METAIJIOB
(BO3MOXXHO MCHOJIB30BAHNE BHICOMATEPUAIOB), 0COOEHHOCTEH B3aUMOJICHCTBHSA
OKCHJa KaJbllUsd © HATpusd C BOJOW  (BO3MOXKHO  HCIIOJIb30BaHUE
BUJICOMATEPHAJIOB); MCCIECOBAHNE CBOMCTB KECTKOHM BOJBI;, MpoIlecca TOPEHHS
’kKeJe3a B KHCIopoie (BO3MOXKHO HMCITOJb30BAaHHE BHICOMATCPHAIIOB); IPHU3HAKOB
MPOTEKAHUSI KAYCCTBCHHBIX pPEaKIMii Ha WOHBI (MarHus, KaJbIIHs, AJIFOMHHUS,
nuHka, skeneza (II) m xemesa (III), memu (II); HaGmrogeHWE W ONMHMCAHHE




nponecCoB OKpallMBaHUA IIJIAaMCHM HWOHAMHW HaTpusda, Kalud U KaJlblud
(BOSMO)KHO HCIIOJIB30BaHHC BI/I,ZLCOMaTepI/IaHOB); HCCIICOAOBAHUC aM(I)OTepHLIX
CBOICTB THAPOKCHU A AJIFOMHUHHUA u rHApOKCHUaa OUHKa, pPeIICHNC
OKCIICPUMCHTAJIBHBIX 3aJla4 I10 TCME "BaxkHeH e METaJUIbl U UX COCI[I/IHCHI/IH"

4 XUMUS ¥ OKpy’Karollas cpena

4.1 HoBble matepuansl U TeXHOJOTMM. BemecrBa m marepualnbl B NOBCEIHEBHOM
JKU3HM 4YeJoBeKa. XHMHs M 30pOBbe. be3omacHoe HCMOIb30BAHME BEIIECTB U
XUMHUYECKUX peakuuid B ObITy. IlepBas momois Mpu XHUMHYECKHUX OXKOTaxX U
OTpPaBJICHUSIX

4.2 OCHOBBI PKOJIOTMYECKOU TPAMOTHOCTH. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH
cpeast ITJAK. Ponp XuMum B pemieHHH 3Kolorudeckux mnpodnem. IIpuponnsie
WCTOYHHMKHU YTJIEBOJIOPOJOB (Yroyib, MPUPOJIHBIN Ta3, He(PTh), MPOAYKTHl HX
nepepadoTKU, UX POJib B OBITY U IPOMBIIIIICHHOCTH

4.3 XUMUYECKUH 3KCTICPUMEHT: M3yueHHE OO0pa3IOB MaTEpHaNOB (CTEKIIO, CIUIABBI
METaJJIOB, MOJIMMEPHbIE MaTepUaIbl)

155.7. Jlnga mpoBeAeHHUS OCHOBHOTO TOCYAapCTBEHHOTO 3K3aMeHa mo xuMmuu (mamee - OI'D mo XWMHHM) HCMONB3YeTCs IMepedeHb
(xonudukarop) mnpoBepsieMblXx TpeOOBaHMI K pe3yJbTaTaM OCBOEHHS OCHOBHOM 0Opa3oBaTeNbHOM MpPOrpaMMbl OCHOBHOIO OOILEro
00pa3oBaHMs U JIEMEHTOB CO/ICPIKAHUSL.

Tabnuua 23.4

[TpoBepsiemble Ha OI'D o xumMHuK TpeOOBaHUS
K pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTesIbHOM MporpaMmbl
OCHOBHOT'0 00111er0 00pa3oBaHus

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pe3yJIbTaTaM 0a30BOr0 YPOBHS
IPOBEPSIEMOr0 | OCBOCHHUS OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
TpeOOBaHUS obpaszoBanust Ha ocHoBe PI'OC




[IpencraBnenue:

1.1

O II03HABa€MOCTHU SIBJICHUH MPHUPOAbI, IOHUMAHHE OOBEKTUBHOMN
3HAYMMOCTH OCHOB XMMHUYECKOH HayKW KakK OO0JIaCTM COBPEMEHHOIO
€CTECTBO3HAHUSA, KOMIIOHEHTa OOleld KyJIbTyphl M IPaKTHYECKOU
NEeSITEeIbHOCTH  YeJIOBEeKa B  YCIOBUSX COBPEMEHHOro  OOIIecTBa;
ITIOHUMAaHNE MECTa XUMUU CPEIH IPYTUX €CTECTBEHHBIX HAYK

1.2

O HAY4YHbIX MCTOJAX IIO3HAHHA, B TOM YHUCIIC OKCICPHUMCHTAJIBHBIX M
TCOPCTUUCCKHUX MECTOJAX UCCICAOBAaHNA BCIICCTB U U3YUCHUA XUMHUYICCKUX
peaKHHﬁ; YMCHHUEC HUCIOJB30BATE MOACIU I 00BICHEHUS CTPOCHUMA
ATOMOB U MOJICKYII

1.3

0 cdepax mpoPecCHOHATHHON NEATEITHHOCTH, CBS3aHHBIX C XUMHUEH U
COBPEMEHHBIMH  TEXHOJIOTHUSIMH, OCHOBaHHBIMH Ha  JOCTIIKEHHSX
XUMHUYECKOU HAyKH, YTO IIO3BOJIUT OGy‘-IaIOH_[I/IMCH paccMaTpuBaTh XUMHIO
Kak cepy cBoeit Oymyrieit mpodecCHOHAIBHON NeATeIbHOCTH U CIENaTh
OCO3HAHHBIN BHIOOP XUMHUH KaK MPOGUIBHOTO MpeMeTa MpHU Nepexoie Ha
YPOBEHB CPETHET0 00IIeTr0 00pa30BaHUS

BJ'Ia,I[CHI/IC CHCTEMOM XMMHUYECKUX 3HAHHN U YMCHHUEC NPUMCHATh CUCTEMY
XHMHUYCCKUX 3HaHI/II71, KOTOpas BKIIIOYACT:

2.1

BajKHeHIne XUMHUYCCKUEC TIOHATHUA: XUMHAYECKUU DJIEMCHT, aToM,
MOJICKYJIa, BEIIECTBO, MPOCTOE W CIIOKHOE BEIISCTBO, OJIHOPOIHAS H
HEOJTHOPOJIHAsS CMECh, OTHOCUTEIbHBIC aTOMHAsi ¥ MOJICKYJISIpHAss MaccChl,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIPHASI Macca, MOJISIPHBIA 00bEM, OKCHUJI,
KHCJIOTA, OCHOBAaHME, COJIb (CpeiHsisl), XUMHUYECKash peakius, peakiuu
COCJIMHEHUS, PEAKIMU pa3JoKCHUs, PEaKIMH 3aMEICHUs, pPEaKIuu
oOMeHa, TerIoBol 3P PeKT peakinuu, 3K30- U YHIOTCPMUICCKUE PEaKIIUH,
pacTBOp, MaccoBasi JIOJIsSI XUMUYECKOTO DJIEMEHTA B COCTUHCHUH, MacCOBast
JI0JIsI ¥ TIPOLICHTHAsT KOHIICHTpAIlMs BEHIECTBA B pacTBOpE, SAAPO aroma,
JJIEKTPOHHBIA  CJIOM aTtomMa, aroOMHas OpOHWTal b, paJAUyC aTroma,
BaJICHTHOCTD, CTCIICHb OKUCJICHUA, XUMHUYCCKada CBA3b,
AJIEKTPOOTPHIIATEIILHOCTh, TIOJISIPHAS W HETOJISIpHasi KOBAJICHTHAsI CBS3b,




WOHHAs CBs3b, METaJUIMYECKass CBA3b, KPUCTALUINYECKAs pelIeTKa
(aTomMHasi, MOHHAs, METANIMYECKas, MOJIEKYJIIpHasi), MOH, KaTUOH, aHUOH,
JJEKTPOJIUT U HEDJIEKTPOJIUT, HJICKTPOIMTUYECKAs TUCCOLUALINS, PEAKIINN
HOHHOTO  OOME€Ha,  OKHCIUTEIbHO-BOCCTAHOBUTENbHBIE  pEaKIUH,
OKHCIIUTENb W  BOCCTAHOBMTEIb, OKHCIEHHE M  BOCCTAaHOBJICHHE,
JIEKTPOJIN3, XUMHUYECKOE paBHOBecHe, oOpaTumble U HeoOpaTHMbIe
peakum, CKOpOCTh XUMHUYECKON peakunu, katanusarop, [IJIK, koppo3us
METaJIJIOB, CILIaBBI

2.2

OCHOBOIIOJIAraloiMe 3aKOHbl XMMHHM: 3aKOH COXPAaHEHHMsS MaccChl,
nepuoauyeckui 3akoH J[.M. MeHneneeBa, 3aKOH MOCTOSIHCTBA COCTaBa,
3aKOH ABOTaJIpo
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TEOPUH XHUMHH: aTOMHO-MOJIEKYJISIpHAs Teopus, Teopus
AIEKTPOIUTUIECKON JUCCOIHAITIH

Brnanenue ocHOBaMM XMMHUYECKOW IPaMOTHOCTH, BKITFOUAIOIIEH:

3.1

YMEHHUE TPABUWIBHO HCIOJIB30BAaTh U3yUCHHBIC BEIECTBA U MaTepHalbl (B
TOM YHCIIE MHHEPAIbHBIE YAOOPEHUsS, METAUIbl U CIUIABBI, MPOTYKTHI
nepepabOTKH MPUPOIHBIX HCTOYHUKOB YIIIEBOJAOPOIOB (YIJIsl, IPHUPOTHOTO
raza, He(TH) B OBITYy, CEIILCKOM XO3fWCTBE, HAa TPOU3BOACTBE U
MOHMMaHWE 3HAYCHHUS JKUPOB, OEJIKOB, YIJIEBOJOB [UIsI OpraHM3Ma
YelIOBEKa; YMEHHE IPOTHO3UPOBATh BIIMSIHHE BEIIECTB M XUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M OKPYIKAIOILYIO IPUPOTHYIO CPEILy

3.2

yMEHHE HWHTEIPHPOBAaTh XHMHYECKHE 3HAHHS CO 3HAHHMSAMH JPYTUX
Y4eOHBIX IPEIMETOB

3.3

HAJIMYHME OMBITa PabOTHl C PA3NUYHBIMH HCTOYHUKAMH HH()OPMAIIUH TI0
XUMUM  (HayyHas W  HAy4yHO-TIOMYJSIpHAs  JUTepaTypa, CJIOBapH,
CIPaBOYHHMKHU, UHTEPHET-PECYPCHI)

3.4

YMCHUC 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaIII/IIO O BfIIECTBAX, HX
NpEBpalICHUAX U MMPAKTUYICCKOM NPUMCHCHNUU U YMCHUC HCIIOJIb30BATH €€




AJId pCIICHUA y‘I€6HO-H03HaBaT€JH)HBIX 3aaad

Biianenne ocHOBaMM INMOHATHMHHOIO anmapara ¥ CHUMBOJWUYECKOIO SI3bIKA
XUMHH JJI1 COCTaBIeHUS (POpMyT HEOpraHMUECKHUX BEIIECTB, YPaBHEHMIA
XUMUYECKUX Peakiuid; ocHoBaMu xumudeckoi HomeHKIaTypsl (IUPAC u
TPUBHAJIBHOI)

YMeHue OOBSCHATh CBS3b IOJIOXKEHHS DJJIEMCHTA B HepHOHI/I‘ICCKOﬁ
CUCTEMC C YMCJIOBBIMH XapaKTCPUCTUKAMU CTPOCHUA aTOMOB XUMHUYCCKHUX
9JICMCHTOB (COCTaB U 3apsaa dapa, O6IJ.I€€ quCII0 BHGKTpOHOB),
pacnnpeaciIiCHUEM JBJICKTPOHOB II0 OJHCPIre€TUYCCKUM YPOBHAM aTOMOB
NCPBLIX TPEX MIECPUOIO0B, KAJIUA U KAJIbIIUA

[IpencraBienue 0 MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB XHMHYECKHX
AJIEMEHTOB (paauyc aToMa, »JJIEeKTPOOTPHUIATENbHOCTb), MPOCTHIX U
CJIO’KHBIX BEILECTB OT MOJIOXKEHHUS 3JIeMEHTOB B [lepuonnueckoi cucreme
(B MajbIX mepHoAax W TIaBHBIX MOATPYINAX) U 3JIEKTPOHHOTO CTPOEHUS
aToma

YMmenue KinaccupuImrpoBaTh:

7.1

XUMHNYCCKHUEC 3JICMCHTbBI

7.2

HCOPTraHNYCCKUC BCUICCTBA

7.3

XUMHYCCKNEC pCaKIn

YMeHnue onpeaensiTh:

8.1

BAJICHTHOCTD M CTCIICHDb OKHUCJICHHUA XUMUUYCCKHX 3JIEMCHTOB, 3apsa HOHA

8.2

BUJ XMMHMYECKOH CBS3M M THUI KPUCTAIMYECKOW CTPYKTYphl B
COCIMHEHUSIX

8.3

XapaKkTep Cpe/bl B BOJHBIX pACTBOPaXxX BEIIECTB (KUCIOT, OCHOBAHMI)




8.4

OKHCIHNTCIIb 1 BOCCTAHOBUTCIIb

9 YMeHne xapakTepu3oBaTh PU3NUECKUE U XUMUYECKUE CBOWCTBA:

9.1 MPOCTHIX BEMIECTB (KUCIOPOJ, 030H, BOJAOPOJ, rpaduT, aiiMa3, KpeMHUH,
a3oT, docdop, cepa, XJIop, HATPHUM, KaIuil, MATHUNA, KaTbIHiA, ATFOMHUHUN,
KEJe30)

9.2 CIIOKHBIX BELIECTB, B TOM YHCJIE€ UX BOJHBIX PacTBOpPOB (BOJAA, aMMHAK,
XJIOPOBOJIOPOJI, CEPOBOJOPOA, OKCHABI U TUAPOKCcHAbl MeTamuioB [ - ITA
rpymmn, amomusus, menu (1), muaka, xenesa (II u 1), okenas!r yriepoaa
(IT u 1V), xpemuus (IV), azora u docdopa (III u V), ceper (IV u VI),
CEepHHUCTasi, CepHas, a30TUCTas, a30THas, ¢ocdopHas, YroJbHas,
KpEeMHHUEBasi KUCIIOTa U MX COJIH)

9.3 MIPOTHO3UPOBATH U XapaKTEPU30BATh CBOIMCTBA BEILIECTB B 3aBUCUMOCTH OT
WX COCTaBa U CTPOCHMs, NMPUMEHEHHE BEIIECTB B 3aBUCUMOCTU OT HX
CBOWMCTB, BO3MOXHOCTh TIPOTEKAaHUs XHUMHUYECKUX TIPEBpalllCHUN B
Pa3IMYHBIX YCIOBUSIX

10 YMeHue cocTaBiIsITh MOJIEKYIIPHbIC U NOHHBIE YPAaBHEHUS PEAKIIUil, B TOM
YucCIe:

10.1 peakIfii HOHHOTO OOMeHa

10.2 OKHCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIIUIA

10.3 WUTFOCTPUPYIOMIUX XUMHYECKHE CBOMCTBA W3YUYEHHBIX KJIACCOB (TPyI)
HEOPTaHMYECKUX BEIIECTB

10.4 MOATBEPKIAIOIIUX FEHETUUECKYIO B3aUMOCBSI3b MEKIAY HUMU

11 YMeHue BIYUCHATH (IPOBOAUTH PACUETHI):

11.1 OTHOCHTEJIbHYIO MOJIEKYJISIPHYIO 1 MOJISIPHYIO MAacChl BEILIECTB, MaCCOBYIO

JOJIFO XUMHYCCKOTI'O 2JICMCHTA B COCAMHCHNU




11.2

MacCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,

11.3

KOJM4YCCTBO BCIIECCTBA U €0 Maccy, 00BEM Ta30B

11.4

10 YpaBHCHHAM XUMHUYCCKUX peaKHI/Iﬁ N HAaXOJHUTh KOJIHMYECTBO BCIICCTBA,
00BeM U MacCCy p€arcHTOB HJIM MIPOAYKTOB pCAKIIUN

12

Brnanenwne (3HaHUE OCHOB):

12.1

OCHOBHBIMHM METOJIaMU HAY4YHOTO MO3HaHUs (HaOnroneHue, U3MEpeHue,
HKCHEPUMEHT, MOJEIMPOBAHUE) NPU H3YUYEHUHM BEIIECTB U XUMHUYECKUX
SABIICHUI; yMeHHE C(HOPMYyITUpPOBaTh NPOOJIEMy M HPEIJIOKUTH MyTH €e
peueHus

12.2

0e3omacHOi pabOThl C XMMUYECKUMH BEIIECTBAMH, XUMHUYECKOH MOCY 101
1 1a00paTOPHBIM 000PYAOBAHUEM

12.3

MpaBuUjiaMu 0€30TMaCHOTO OOpalleHusl ¢ BEIIECTBAMH, HCIOJIb3YEeMbIMU B
MIOBCEJTHEBHON JKM3HHU, NpaBWIAMHU TOBEACHUS B LEIAX cOepexeHus
3I0pOBbSI M OKpYyXKarolled NPUPOAHOW Cpeabl; IOHMMaHUE Bpeaa
(omacHOCTH) BO3/I€HCTBHSI HA )KUBbIE OPraHU3MbI ONPE/IEICHHBIX BELIECTB,
CHOCOO0OB YMEHbIIIEHUS U MPEAOTBPAILEHUS UX BPEAHOIO BO3EHCTBUS

13

Hanmaue MMPAKTUYCCKUX HABBIKOB IIJIAHUPOBAHWUA MW OCYHICCTBJICHUSA
CICAYIOIUX XUMHUYCCKUX SKCIICPUMCHTOB:

13.1

HU3YUYCHUC U OIIMCAHUC (I)I/IBI/I‘-IGCKI/IX CBOICTB BC€IICCTB, O3HAKOMIJICHHEC C
(1)I/ISI/I‘IeCKI/IMI/I U XUMHUYCCKHUMHU SBJICHUAMHU, OIBITHI, WILIFOCTPUPYIOUINC
MPU3HAKH TPOTCKAHUA XUMHUYCCKUX peaKI_[I/Iﬁ

13.2

U3y4eHHe CII0CO00B pa3leNieHus cMecel

13.3

MOJyYEHUE KUCIOPOJa U U3YUYEHUE €r0 CBOMCTB; ITOJYUYECHHE BOJIOPOJA U
HU3y4YECHUE €ro CBOMCTB; IMOJYYEHHE YTIJIEKHCIIOrO Tra3a M M3y4YeHHE €ro
CBOICTB; MMOJyYEHUE aMMHAaKa U U3yUYEHUE €r0 CBOKCTB




13.4

IIPUTOTOBJIEHUE  PACTBOPOB C  OINPEACIICHHOW  MAacCOBOM  JIOJIEH
PacTBOPEHHOIO BEIIEeCTBa

13.5

IPUMEHEHHE HMHAMKATOpOB (JIakMyca, MeTHJIopaHka U (eHondTanenHa)
JUIS OTIPEJICJICHUS XapaKTepa cpe/ibl B paCTBOPAxX KUCIOT U LIEJI0UEH

13.6

WCCIEIOBAaHUE U OMMCAHNE CBOMCTB HEOPTAaHWYECKHUX BEIIECTB PA3TUIHBIX
KJIaCCOB; M3yY€HHUE B3aMMOJCHCTBUS KHUCJIOT C METalIaMH, OKCHIaMHU
METaJUIOB, PACTBOPUMBIMH U HEPACTBOPUMBIMU OCHOBAaHUSIMH, COJISIMU;
MOJIy4YEHUE HEPACTBOPUMBIX OCHOBAHUMU; BBITECHEHHWE OJHOIO MeTajulia
OpyrMM U3 pacTBOpa COJIM; HcCclefoBaHHe aM(pOTEpPHBIX CBOWCTB
THJIPOKCHUIOB QIFOMUHHUS U [TUHKA

13.7

pelIeHue SKCIEepUMEHTANbHBIX 3a7ad 1o TemaM: "OCHOBHBIE KJIACChl
HEOPraHWYECKUX COeNMHEHUU'"; "DIeKkTpoiauThueckas auccouuranus’;
"BajkHelIne HeMeTaIbl M UX coenuHenus'; "BakHelme MeTaaIbl 1 UX
coenuuenus"

13.8

XHUMHAYECKHE SKCIEPUMEHTHI, WUTFOCTPHPYIONIUE MPU3HAKK TPOTCKAHUS
peakuuii HFOHHOTO OOMEHA; KaYeCTBEHHBIC PEaKIMU Ha MPUCYTCTBYIOIINE B
BOJIHBIX pPacTBOpaxX MOHBI: XJIOPHUA-, OpOMHI-, HOAUI-, CyIbdaT-, hocdar-,
KapOOHAT-, CHJIMKAT-aHUOHBI, THIPOKCH]-UOHBI, KaTHOHBI aMMOHWS,
MarHus, Kajbllds, aIIOMUHUSA, kene3a (2+) u xemeza (3+), menu (2+),
[UHKA

14

YmMmenue:

14.1

NPEJCTaBIATh  pEe3yNbTaThl  JKCIIEpUMEHTa B  (QopMe  BBIBOJOB,
J0Ka3aTeNnbCTB, TpagukoB W TaONMMIl W  BBIABIATH SMIUPUYECKHE
3aKOHOMEPHOCTH

14.2

YCTaHABJIMBATh CBSI3U MEXAY pEalbHO HAOMI0JaeMbIMU XUMHYECKHUMHU
SBJICHUSMU W TIPOLIECCAMHU, NPOUCXOJALIMMHM B MakKpo- U MHKPOMHPE,
OOBSACHATH MPUYMHBI MHOI00Opa3usl BEILIECTB




HepequL QJICMCHTOB COACPIKAHUA, ITPOBCPACMBIX HAa OCHOBHOM

TOCYJAapCTBEHHOM 3K3aMCHC 110 XUMHHU

Kon [IpoBepsieMblil 371IEMEHT COAepKaHU
1 [lepBOHayaIbHBIE XUMUYECKHUE ITOHATHS

1.1 Uuctele BemecTBa U cMecu. CrocoObl pa3aenieHus: cMecei

1.2 AToMBI M MOJEKyJdbl. XHUMHUYECKHE dJeMEHTbl. CHMBOJIBI XUMHUYECKHX
3nemMeHTOB. [IpocTeie U croXHBIE BEIIECTBA.

1.3 Xumudeckas popmysa. BaleHTHOCTh aTOMOB XUMHUYECKHX AieMeHTOB. CTeneHb
OKHCJICHUS

1.4 3aKkOH TIOCTOSIHCTBA cocTaBa BenlecTB. OTHOCHUTENbHAas aTOMHas Macca.
OTtHOcCHUTENbHAs MOJIEKYJIsIpHasi Macca. MaccoBast 10J1s1 XMMHUYECKOTO 3JIEMEHTA B
COEITMHEHUU

1.5 KommuectBo BemectBa. Mons. Monsipaas macca. MonsipHbIE 00BEM Ta30B.
B3anMocBsI3p Kou4ecTBa, MacChl U YUCIAa CTPYKTYPHBIX €IMHUI] BEIIECTBA

1.6 dusnyeckue U XMMHUYECKHUE SIBIEHUS. XHMMHUYECKas PEaKUMs U €€ IPU3HAKU.
3aKOH COXpaHEHHsI MACChI BEIIECTB. XMMHUECKHE YpPaBHEHUS

2 [Tepnonnueckuit 3akoH u lleproanyeckas cucrema XUMUYECKUX 351eMeHTOB [[.1.

MenneneeBa. CTpoeHHE aTOMOB

2.1 ITepuonnueckuit 3akoH. Ilepuoguyeckas cucremMa XMMUYECKUX 3JIeMeHTOB J[.M.
MenaeneeBa. [lepuoapl u rpymnmbl. OU3NYECKUN CMBICT MOPSIKOBOTO HOMEpA,
HOMEPOB IEPUO/Ia U TPYIIIHI JIEMEHTA

2.2 Crpoenue aromoB. CocraB aTOMHBIX saep. M3otonsl. DnexTpoHsl. CTpoeHue

OJICKTPOHHBIX 000JIOUEK aTOMOB IIECPBEIX 20 XuMHYECKMX DJIEMECHTOB

Tabnuua 23.5



[Tepnonnueckoii cucrems! JI.11. Menneneena
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3aKOHOMepHOCTI/I B M3MCHCHUH CBONCTB XMMHYCCKHX 3JICMCHTOB IEPBBIX TPEX
nepnuoaoB, Kajius, KajJlbluAa (pazuzlyca aTOMOB, 3JICKTPOOTPULATCIIBHOCTH,
METATIMYCCKUX U HEMCTAJINIMYCCKUX CBOﬁCTB) n ux COGI[I/IHCHI/II\/'I B COOTBETCTBHUU
C ITOJIOXKCHHUEM 3JICMCHTOB B HepHOHquCKOﬁ CUCTCMC U CTPOCHUCM UX ATOMOB

Crpoenue BemiecTBa

3.1

Xumnueckass cBs3b. KoBasneHTHass (moyisipHas W HEMOJsIpHAsi)  CBS3b.
DNEeKTpOOTPULIATENIPHOCTh ~ XMMHMYECKHMX  3J€MEHTOB.  oHHas  CBA3b.
Meraunueckas CBs3b

3.2

Tunel KpPUCTAUIMYECKHX PpEHIETOK (aTOMHAsi, HWOHHAs, MeETaJuIMYecKas),
3aBUCUMOCTh CBOWMCTB BEILECTBA OT THUIMA KPUCTAUIMYECKOM PEIIETKH M BHUJA
XUMHYECKOH CBI3U

Baxuelime mnpencTaBuTEeNM HEOpPraHMYecKux BenlecTtB. Hemeramnsl u ux
coenuHeHusd. MeTaibl 1 UX COEIUHEHNS

4.1

Knaccudukanuss ¥ HOMEHKIATypa HEOPTaHUYECKUX COCIUHCHHMN: OKCHIIOB
(comeobpazytomiue: OCHOBHBIE, KHCIJIOTHBIE, am(oTepHbIE) 51
HEecoJIeo0pa3yoIue; OCHOBaHWM (LIEIOYM M HEPACTBOPUMBIC OCHOBAHUS),
KACIOT (KHUCIOpOACOAEpKalue ©  OECKHCIOPOIHBIE, OJHOOCHOBHBIE W
MHOTOOCHOBHBIE); COJiel (CPETHUX U KUCIIBIX)

4.2

dusruecKkue U XMMUYECKHE CBOMCTBA MPOCTHIX BEIIECTB-HEMETAJIOB: BOJOPO/IA,
XJI0pa, KUCIIOPO/ia, Cephbl, a30Ta, Ghocopa, yriepoaa, KpeMHHs

4.3

@dusznyeckue W XMMHUYECKHE CBOMCTBA MPOCTHIX BEHIECTB-METAJUIOB: JIMTHS,
HATpHs, KaJlus, MarHusl M KajblMsl, aJFOMUHHUSA, XKeje3a. DJIEKTPOXUMUYECKUI
P HAIPSHKEHUN METAJIOB

44

Ou3NYeCKe U XMMHYECKHE CBOMCTBA BOJOPOJHBIX COCIMHEHUN HEMETAJUIOB:
XJIOPOBOJIOPOJIA, CEPOBOAOPOIA, AMMUAKA




4.5 dusnyeckue M XMMHUYECKHE CBOMcTBa OKcHIOB HemeTaywioB: cepel (IV, VI),
azota (I, IV, V), docdopa (111, V), yraepoaa (I, IV), kpemuus (IV). Ilonyuenue
OKCHJIOB HEMETAJIJIOB

4.6 Xumunyeckue cBorcTBa okcuaos: MetamioB IA - IIIA rpynn, nunka, menu (II) u
xenesa (I, IIT). [Tony4yenne okCUI0OB METALIIOB

4.7 XUMHUYECKHE CBOICTBa OCHOBaHMHA M aM(OTEpHBIX T'MAPOKCUIOB (HAa MpUMEpe
THUIPOKCUIOB  alllOMHUHHUA, Keje3a, uuHKa). [lomydyeHue ocHOBaHUN U
aM(OTEPHBIX THAPOKCUJIOB

4.8 OOme XUMHYECKUE CBOWCTBA KHUCIJIOT: XJIOPOBOJOPOTHON, CEpOBOIOPOAHOM,
CEpPHHUCTOM, CEpHOU, a30THOM, (HochOpHOU, KpeMHUEBOH, yrojdbHOH. OcoObie
XUMUYECKHE CBOMCTBA KOHILICHTPUPOBAHHOM CEPHOM U a30THOM KHUCIOT.
[Tony4yeHnue Kuciaot

4.9 OO6mue XuMHYECKHEe CBOMCTBA cpenHuX coiied. [Tomyduenue conei

4.10 |Ilomyuyenue, coOupaHHe, paclO3HaBaHME BOAOPOAA, KHUCIOPOAA, aMMHaKa,
YTIIEKUCIIOTO Ta3a B JabopaTopun

4.11 |Ilomy4yeHne aMMHuaKa, CEpHOW M a30THOW KHUCIIOT B MpOMBIIUIeHHOCTH. OOmime
Coco0bI NOTYYEHUSI METAJIOB

4.12  |I'enetnueckast CBsI3b MEXy KJIaCCaMU HEOPTAaHUYECKUX COEIMHEHUN

5 XHUMHUYECKUE PEAKIUU

5.1 Knaccudukanuss XUMUYECKUX peaKkiuil Mo pa3IUYHBIM MPU3HAKAM: [0 YUCIY H
COCTaBy YYAaCTBYIOIIMX B PEAKLIUU BELIECTB, MO TeEIIOBOMY 3(p¢dekTy, 1o
WU3MEHEHHUIO CTENEHEN OKUCIEHUSI XUMUYECKUX YIEMEHTOB

5.2 TernoBoit 3¢ ekt XUMUIECKOH peakIuy, TEPMOXUMHUECKUE YPaBHEHUS. DK30-
U DHIOTEPMUYECKUE peaKIUU. TepMOXUMUYECKUE YPaBHEHUS

53 OKHCAUTENBHO-BOCCTAHOBUTEIbHBIE PEAKIMH. OKHCIUTEIN U BOCCTAHOBUTEIIH.




Hpoueccm OKHCJICHHUSA U BOCCTAHOBJICHHA. SHGKTpOHHBIfI 0aJlaHC OKUCIIUTEILHO-
BOCCTAaHOBHUTEIILHOM peaknuun

54

TeopI/IH BHGKTPOHHTHHGCKOﬁ AUCCOoLMaIlu. KaTI/IOHH, AHHOHBI. 3J'IeKTpOJ'II/ITLI 151
HEBJICKTPOJINTEI. CuibHbIC U cl1a0bIe SJICKTPOJIMUTEI. CreneHb JUucCcolanun

5.5

Peakiun moHHOro oOMeHa. YCIOBHS TPOTEKAHHS PEAKIUHA HMOHHOTO OOMeEHa,
MIOJIHBIE U COKPAILCHHbIE HOHHBIE YPABHEHUS PEaKLUN

XuMHS U OKpYXKarollas cpeaa

6.1

BemecrBa u Marepuassl B IIOBCEHEBHOW JKHM3HM 4YeJIOBeKa. besomacHoe
UCIOJIb30BaHUE BEIECTB M XUMMUYECKHX peakuuil B jaboparopuu U OBITY.
HepBaﬁ nomMouib MMpu XUMHUYICCKUX 0XKOrax U OTpaBJICHUAX

6.2

XUMHUYECKOE  3arpsi3HEHHE  OKpY’Kawlled cpeabl  (KUCIOTHBIE — JOXKIIH,
3arpsi3HEHUE TOYBBI, BO3JyXa M BOJOEMOB), CIOCOOBI €ro MpeIoTBpAIICHUS
[IpenenbHass nomyctumasi kouueHtpanusi BemiectB (I1JIK). Ponp xumuu B
pElIeHUH SKOJOTHMYeCKHX TMpolieM. YculeHHue mapHUKOBOro sddexra,
paspylieHle 030HOBOIO CJIOs

6.3

[Ipumenenne cepsbl, azota, ¢ocdopa, yriepoga, KpeMHUSI U MX COSAMHEHUH B
ObITY, MEIMILIMHE, MPOMBIIUIEHHOCTH U CEIbCKOM Xo3siicTBe. IIpumeHeHue
METAJUIOB M CIUIAaBOB (CTajb, YYTYyH, AIOPAIIOMUHHMI, OpoH3a) B OBITY U
MPOMBIIIJICHHOCTH UX coeluHeHUH. [IoHsATHEe 0 KOppPO3UU METaIOB, OCHOBHBIE
CHOCOOBI 3aIUTHI UX OT KOPPO3UU

6.4

[IpuposHble HCTOYHUKH YTIIEBOJOPOAOB (Yrojb, MNPUPOAHBIN ra3, HEPTb),
MPOIYKTHI UX MepepadoTku (OEH3UH), UX POIb B OBITY U IPOMBILIUICHHOCTH

6.5

IlepBoHauanbHble MOHATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCTUHEHHUSX
yriaepona (MeTaH, 3TaH, OSTHIEH, AaleTWIEH, 3TaHOJ, IJIMLEPUH, YKCYCHas
kuciota). [loHsATHE O OHONOTMYECKM Ba)KHBIX BEILIECTBAX: XHpaX, OelKax,
YIJIEBO/IAX - U MX POJIM B KU3HU YellOBEKa

Pacuetnr:




7.1 o hopMyniaM XUMHYECKHX COEAMHEHHH
7.2 Macchl (MacCoBOM) IOJIM PACTBOPEHHOTO BEIIECTBA B PACTBOPE
7.3 10 XUMHYECKUM YPaBHEHUSIM




YYEBHO-METOANYECKOE OBECIHEYEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET






