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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 ).



Pa0Gouasi nporpamma no npeamery «XuMus» y4uTbiBaeT padouyro nporpammy Bocnutanuss MOAY COII ¢
YHUOII Nel10 ropona Kuposa 4epe3 Moay/ib «YpouHasi AeSITeJIbHOCTH» U LieJieBble OPUEHTHPbI BOCTIUTAHMS.
TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
KoanuectBo yacos
Ne HauMeHoBaHue pa3iesioB u DJIeKTpPOHHbIe (HU(POBHIE)
KoHnTpoJabHbIe IIpakTH4eckune
n/n TeM NMPOrpaMMblI Bcero oOpa3oBaTe/ibHbIE pecypchbl
padoThbI padoTsbI
Pa3nea 1. IleppoHavyaabHble XUMUYECKHE MOHATHS
XuMusi — BaxHasi 00J1acTh
11 €CTECTBO3HAHUS U 5 ) bubnuoteka [JOK
' IIPAKTUYECKOU EATENBHOCTH https://m.edsoo.ru/7f41837¢
YyeJoBeKa
12 BemectBa 1 xuMmmuueckue 15 1 but6mmoreka [{OK
' peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazgeny 20

Paszgea 2. BaxkHeiimme npeacTaBuTeIu

HECOPraHU4Y€CKHUX BCUIECTB

21 Bosnyx. Kucnopon. [lonsarue 6 bub6muoreka [IOK

' 00 okcuax https://m.edsoo.ru/7f41837¢
)7 Bonopon. Ilonstue o kucnorax g 1 bu6nuoreka [IOK

' U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [{OK

' OCHOBaHMAX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIC KJIaCCHI 1 | | but6mmoreka [{OK

’ HEOPraHUYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30




Pasznea 3. llepuoauveckuii 3axon u [lepuoauveckas cucrema xumuueckux jemMenToB /. U. MenaeseeBa. CTpoeHue aToMOB.

Xumuueckasi cBsizb. OKHCJINTEIbLHO-BOCCTAHOBHUTEIbHbIE pPe€aAKIHuHU

[lepronnueckuii 3aKOH U
31 [lepuonnueckas cuctema 7 bubnuoreka [JOK
' XUMHUYECKHX ieMeHToB /[, U. https://m.edsoo.ru/7f41837¢c
MenaeneeBa. CTpoeHue aToma
XuMHu4ecKkas CBA3b. Bu6 10K
HOINOTEKA
3.2 Oxucmurenbro- 8 2 https://m.edsoo.ru/7f41837¢
BOCCTAaHOBUTEIHHBIC PEAKITHI
bubmmoreka [{OK
Hroro no pasneiy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [IOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5
ITPOI'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 bubnuoreka [IOK
. OCHOBHBIX Pa3/IeJIoB Kypca 8 kjiacca https://m.edsoo.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKUX 4 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 1 bubnuoreka [IOK
' anemeHToB VIIA-rpynmnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO011ast XxapakTEepUCTHKA XUMUYECKHX
2.2 snemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [IOK
' PYTIHL- £-€p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO11ast XxapakTepUCTHKA XUMUYECKHX
2.3 anemeHToB VA-rpynmsl. A3ot, pochop u ux 7 1 bubmorexa [TOK
’ PYTHIBL ’ p 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
KosanuyectBo 4yacos DJICKTPOHHBIE
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 ! 1 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 1 bubmmorexa [IOK

8 . PrMEP https://m.edsoo.ru/ff0d28c8
OUYNCTKHU ITOBApEHHOM COJIH)»
bubmuoreka [JOK
6 A 1 0
TOMBL H MOTICKY BT 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

9 ATOMHO-MOJIEKYJISIPHOE YUEHHE 1 Bubmmorexa LIOK

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 aTOMOB 3J1eMeHTOB [lepnonnueckoi bubmmorexa [JOK
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
53 O0001IeHre U CUCTEMAaTH3aIs 3HAHUIA bubmuoreka [{OK
/ Beepoccuiickast mpoBepodHast pabota https://m.edsoo.ru/00adb33c
Konrponsnas padora Ne4 o teme
59 «Ctpoenne aroma. XuMU4ecKasi CBSI3b» bubmorexa HOK
p . ’ https://m.edsoo.ru/00adb486
/ Beepoccuiickasi mpoBepodHas paboTa
60 DNEeKTpOOTPULIATEIBHOCTh ATOMOB bubnuorexa [JOK
XAUMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
61 HNonnas xumuueckas CBsi3b bubmorexa HOK
https://m.edsoo.ru/00adac34
2 KoBasieHTHas nonsipHas XUMU4YeCKas bubnnorexa [IOK
CBSI3b https://m.edsoo.ru/00adaab8
63 KoBasieHTHas HeTOIsIpHAS XUMHYECKast bubnmnoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
64 CreneHb OKUCIEHUS bubmoreia LHOK

https://m.edsoo.ru/00adae28




65 OKHUCIUTETbHO-BOCCTAHOBUTEIIHHBIC 1 bu6mmoreka [JOK
peakuuu https://m.edsoo.ru/00adb076
bubmnoreka IIOK
66 OKHUCINUTEIN U BOCCTAHOBUTEIHN 1 hitps://m_ edsoo.ru/00adb076
O00011eHre U CUCTEMATU3ALINS 3HAHUI
67 o TeMe «CTpoeHHe aToMa 1 bubnmorera [TOK
™ ) https://m.edsoo.ru/00ad9cb2
XuMuueckas CBA3b)»
. bu6mmoreka [JOK
68 O000111eHrEe U CUCTEMATU3ALINS 3HAHUI 1 hits://m_ edsoo ru/f0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

Kosan4yectBo 4yacos DJICKTPOHHBIE
JlaTa

Ne undgposbie

Tema ypoxka Kourpoasbnbie | IlpakTuyeckne | H3YUE€HH
n/n Bcero o0pa3oBaTe/bHbIE

padoThI padoThI !
pecypchl

IIeproanueckuii 3aK0H.

) [Iepnoanueckas cucrema 1 bubnuorexa LIOK
XUMHYECKUX 31eMeHTOB [I. U. https://m.edsoo.ru/00adb59e
Menneneena
3aKOHOMEPHOCTH B U3MEHEHUU

2 CBOMCTB XMMHUUYECKHUX DIIEMEHTOB 1 bubmmorexa [IOK

. https://m.edsoo.ru/00adb6b6
NEePBBIX TPEX MEPUOJIOB

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

4 Bunper XuMHuaeckou CBSI3U U THITBI | bu6mmoreka [IOK
KPUCTAJUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padora Nel mo teme

5 «IloBTOpeHue u yrirydaeHue 3HaHUM 1 1
OCHOBHBIX Pa3/eJIOB Kypca 8 Kiacca»

6 Kiaccudukanmss Xumuaeckux 1 bu6mmoreka [JOK
PEaKLHUiA MO Pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUYECKOM

7 eakquu. IIoHsITHE 0 TOMOI€HHEIX U 1 Bubmorexa TOK
p ' https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEaKIMIX

8 [lonsATHE 0 XUMHYECKOM PaBHOBECHH. 1 bubnuoreka LIOK

CDaKTOPI:I, BJIMAIOIIUEC Ha CKOPOCTH
XUMHYSCKOU PCaAKIMHU U ITOJIOKCHUC

https://m.edsoo.ru/00adc28¢c




XUMHUYICCKOT'O paBHOBCCH:A

OXuCIUTEITFHO-BOCCTAHOBUTEILHEIC

bu6mmoreka [JOK

9
peakuuun https://m.edsoo.ru/00adcade
Teopus 27IEKTPOIIUTUYECKON
10 nccormanu. CHIBHBIE U ci1a0ble bubnnorexa [IOK
A AT, https://m.edsoo.ru/00adcd68
AJIEKTPOIIUTHI
11 HMonnrle ypaBHEHUS peaKIun bubnnorexa [IOK
yp peaxh https://m.edsoo.ru/00add448
XHUMHYECKHE CBOMCTBA KUCIIOT U
12 OCHOBAHUI B CBETE IIPEICTABICHUN bubnnorexa [IOK
pU)I https://m.edsoo.ru/00add5d8
00 DIIEKTPOIUTUIECCKON JUCCOITUAITTT
XHUMHUYECKHE CBOMCTBA COJIEH B CBETE
13 [IpEACTABIEHNN 00 bubmmorexa [IOK
et . https://m.edsoo.ru/00add8b2
3IEKTPOJIUTUYECKON AUCCOLMALINHI
14 Ilonstue o ruaponnse cojen bubnmorexa [IOK
P https://m.edsoo.ru/00add9d4
15 O06001IeHNe U CUCTEMATU3AIIHS bubmuoreka [{OK
3HAHUH https://m.edsoo.ru/00addd12
[IpakTuyeckas padora Ne 1.
16 «Pelienue DKCIIEpUMEHTAILHBIX Bubmorexa TOK
p https://m.edsoo.ru/00addbfa
3agaudy
KonTtponbHas padora Ne2 mo teme
17 «DNEKTPOIUTHYECKAS TUCCOIUAIINA bubmorexa LOK
p A HHaTHA. https://m.edsoo.ru/00addecO
XUMHUUYECKUE PEAKIIUU B PACTBOPAX»
OO6m1as xapakTepucTHKa rajJoreHOB.
18 XHUMHYECKHE CBOMCTBA Ha IIPUMEPE bubmmorexa LOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopon. CossiHast KUCIIOTA, bubnnorexa [IOK




XMMHUYECKHUE CBOICTBA, MOJIyYECHHE,
NpUMEHEHNE

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

[IpakTuueckas padora Ne 2 o Teme

20 «ITomydenne constHOM KUCIOTHI buommorexa LIOK
y N N ’ https://m.edsoo.ru/00ade348
n3y4deHue e€ CBOMCTBY
Brruucnenust no ypaBHeHUSIM
21 XUMHUYECKHUX PEaKIMH, €CIIU OQUH U3 bubnmorexa [IOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas xapakTepuCcTHKa dJIEMEHTOB bubnmnorexa [JOK
VIA-rpyrmribt https://m.edsoo.ru/00ade64a
ANoTponHble MOTU(DUKAIIUN CEPHI.
7 Haxoxnenue cepsl 1 €€ coeIMHEHU I bu6mmoreka [JOK
B IIpupoJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cephbl
24 CepoBo10p0OJ1, CTPOCHHUE, bubnuoreka [JOK
du3nueckrue U XMMUYECKHE CBOWCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepol. CepHas KUCIIOTAa,
25 dusnyeckue 1 XUMUYECKHE CBONCTBA bubnmorexa [JOK
’ https://m.edsoo.ru/00adea28
IPUMEHEHUE
XUMUYECKUE PEAKIIUH, JIKAIIUE B
OCHOBE MPOMBIIIEHHOTO CIToco0a
26 MOJTYYCHUS] CEPHOU KUCIIOTHI. bubnmoreka [JOK
XHWMHYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpPY’KaroIleH cpeibl COEAMHEHUSIMU
cephl
7 Brrancnenue MaccoBoit 1071 BEIXOAa bubmuoreka [JOK
MPOAYKTA peaKk https://m.edsoo.ru/00adec8a
28 OO6m1as XxapakTepuCTHKa JIEMEHTOB bubnuotexa [JOK




VA-rpynmsl. A30T, pacnpocTpaHeHUe
B IIpUpo/ie, GU3HIECKUE U
XMMHYECKHE CBONCTBA

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

AmMMuak, ero pusndeckue u

29 XMMHYECKHUE CBOMCTBA, MOJYYEHUE U bubmorexa HOK
> 10Ty https://m.eds00.ru/00adf004
pUMEHEHHE
[IpakTuueckas padora Ne 3 o Teme
30 «ITomydyenne aMmmuaka, U3yueHue ero bubmmorexa LHOK
. Y - 1Y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, €€ hu3ndeckue u bubnunoreka [JOK
XUMHYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHuE HUTPATOB U CONEN
aMMOHUSI B KAUECTBE MUHEPAIbHBIX

32 nobpennii. XuMHUECKOe bubnnorexa [IOK
yAOOP ' . https://m.edsoo0.ru/00adf518
3arpsi3HEHUE OKPYKAIOILEH CpeIbl
COEIMHEHUSIMU a30Ta
docdhop. Oxcun bocdopa (V) u

33 q)ocg)o pHaH KI/ICJ‘I((l))Ta q)(bli)sﬂ(qe)cxne " bubnmorexa LOK

p o https://m.edsoo.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJyYCHHE
Hcnonp3oBanue pocharos B

14 Ka4yeCcTBE MUHEPAJIbHBIX y10OpEHUH. bubnnorexa [IOK
3arpsi3HeHUE IPUPOJTHON Cpeibl https://m.edsoo.ru/00adfc20
docharamu
Yrnepon, pacupocTpaHeHue B

35 npu z e E)I/IBI/II;eCKII)/Ie 1 XUMUYECKHE bubnmorexa [JOK

P P e https://m.edsoo.ru/00adfd9c
CBOIiCTBa
36 Oxkcupl yriaepojaa, ux Gusndeckue u bubmuorexa [JOK

XUMHUYECKUE CBOUCTBA.

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




DKoyIorn4ecKue mpoOIeMBl,
CBsI3aHHBIE ¢ okcuaoM yriaeposa (IV)

37 YronbpHas KUCI0TA U €€ COIU bubmorera [TOK
https://m.eds00.1ru/00ae006¢
[TpaxTrueckas padbota Ne 4 o reme

13 "[Tomy4yeHue yriieKuciioro rasa. bubnuorexa [JOK
KauectBeHHas peakiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
HOH"

[TepBoHavaIbHBIC TTOHATHUS 00
39 OpTraHMYECKUX BEIIECTBAX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054¢
COCIMHEHUSX YIepoia
40 Kpemnuwnii 1 ero coeqnueHust bubmmorexa LOK
P https://m.edsoo.ru/00ae080a
[Tpaktruueckas padota Ne 5. Pemenne

41 SKCIIEPUMEHTAIBHBIX 3374 110 TEME bubnuoreka [JOK
«Baxneilire HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COCTUHCHHUS)

KonTponbhas padorta Ne3 no teme
. bubmuoreka [JOK
42 «Baxneinme HeMeTaJIbl U UX
https://m.edsoo.ru/00ae0el8
COCTUHCHHUS
OO01mas xapakTepuCTHKa XUMUIECKUX
3JIEMEHTOB — METAJIJIOB.

43 MeTannudeckas CBSI3b U Bbu6mmoreka [JOK
METaJUTNYECKast KPUCTAJUTNYECKast https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIJIOB

44 XUMHUYECKHEe CBOMCTBA METAILJIOB. bu6mmoreka [JOK

DNEKTPOXUMHUYECKHUN Psift

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




Hapr{)KeHI/Iﬁ MCTAJIJIOB

O61re criocoObl MOTyYeHHS
MeraioB. Cruiasel. Beruncienus mo

45 aBHEHUSIM XMMHUYECKUX PEaKIIUHI bubmorera [IOK
M PCaKIlIH, https://m.edsoo.ru/00ael156
€CJIM OJIUH U3 PEareHTOB COJCPIKHUT
MpUMecH
46 ITonsATHE O KOPPO3UH METAILIOB bubmorexa HOK
PP https://m.edsoo.ru/00ael1278
bu6mmoreka [IOK
47
IHenoumpic meTanb! https://m.edsoo.ru/00ae14b2
43 OKcuabl ¥ THAPOKCUBI HATPUSA U bubnuorexa [JOK
Kaaus https://m.edsoo.ru/00ael14b2
49 [llenoyHo3eMeNbHBIE METATIIBI — bu6mmoreka [JOK
KaJIbIIMHA 1 MarHui https://m.edsoo.ru/00ael5e8
50 Baxneiiime coequHEHNS KaJIbIUI bubmmorera [TOK
A H https://m.edsoo.ru/00ael5e8
51 O00011eHNe U CUCTEMAaTU3AIIHS
3HAHUHU
JKEcTKOCTh BOMBI U CIIOCOOBI €€ bu6mmoreka [JOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ac1886
[IpaxTuyeckas pabora Ne 6 o Teme
53 "XEcTKOCTh BOABI U METOIEI €€ bubmotera [JOK
\ A A https://m.edsoo.ru/00aelae8
YCTpaHEHUS
bu6mmoreka [JOK
54 AmroMuHuH
https://m.edsoo.ru/00aelc64
AmdotepHbIe CBOICTBA OKCHIA U bubnuorexa [IOK
55
TUApOKCUIa https://m.edsoo.ru/00aelc64
56 Kenezo bu6mmoreka [JOK




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

OKcuapl, THAPOKCHUIBI U COJIU KeJe3a

bu6mmoreka [JOK

> (IT) m »xene3a (I1I) https://m.edsoo.ru/00ae35e6
53 O6o611v1eHI/Ie Y CHCTEeMaTH3aIus
3HaHUI
[Ipaxruyeckas pabora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 3374 110 TEME bubnnoreka [JOK
«Baxueiye MeTaibl U UX https://m.edsoo.ru/00ae3de8
COCTMHCHH S
Brruucnenust no ypaBHeHUSIM
XUMUYECKUX PEAKIUN, €CIIH OJUH U3
60 pEeareHToB /1aH B U30BITKE WU bubnuoreka [IOK
COZIEPKUT IpUMeCH. Berancienus https://m.edsoo.ru/00ael1750
MAaCCOBOM 10711 BBIXOJA MPOTYKTa
peakimn
61 O060061IeHre U crucTeMaTu3aus
3HaHUI
KonrtponbHas pabora Ne4 o reme
62 «BaxxHeume MeTaJlibl U UX
COCTMHECHU S
63 BemecTBa u Matepuansl B bubmnoreka 1IOK
IIOBCEIHEBHOM KU3HU YeIOBEKa https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arpsi3sHEHUE bubnuotexa [JOK
OKpYKarollei cpeapbl https://m.edsoo.ru/00ae4270
65 Ponb xumun B penieHun bubnnoreka [JOK
IKOJIOTUYECKUX MPOOIEM https://m.edsoo.ru/00ae4270
66 O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK

3HAHUH

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




67 O000I11IeHNE U CUCTEMATHU3AIUS | bubmnoreka 1IOK
3HaHUHU https://m.edsoo.ru/00adb33c
68 O06o001mIeHre U CHCTEMAaTH3aIIHs 1 bu6mmoreka [{OK
3HaHUHU https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68
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ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA

OCHOBHOM

OBPA3OBATEJILHOM TPOT'PAMMBI

8 KVIACC

Kon
MpPOBEPsSIEMOr0
pe3yabTara

IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOIM
00pa3oBaTeILHON NPOrPaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

1

Ilo Teme: ((HepBOHa‘IaJ'II:HBIC XUMHUYCCKUEC ITOHATHA

1.1

pacKkpblBaTh CMBICII OCHOBHBIX XMMHMYECKUX TIOHATUH: aroM,
MOJIEKYJ1a, XUMHUYECKHI D3JIEMEHT, IPOCTOE BELIECTBO, CIIOKHOE
BEILIECTBO, CMeCh (OJHOPOJHAas W HEOAHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTEJIbHAs AaTOMHash M MOJIEKYJSIpHas Macca, KOJIMYECTBO
BEIIECTBA, MOJb, MOJSIpHAs Macca, MaccoBas [J0Js XUMHYECKOIO
JJIEeMEHTa B COEJIMHEHUH, MOJISIPHBIM O0BEM, XMMHUECKas pPeaKiius,
KIaccuuKanus — peaknuid: — peakuuH  COSAMHEHHS,  PeaKkLUuu
pasjoXKeHusl, peaklUuWyd 3aMelIeHMs, peakuud oOMeHa, 5K30- U
SHJIOTEPMHUUYECKHE DPEAKLIUHU, TEIIOBOM 3((deKT peakiuu, pacTBop,

MaccoBast JI0JIsI BEIIECTBA (MPOIEHTHASI KOHIICHTPAIIKs) B PACTBOPE

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHWMHYCECKHUX HOHSITHHA |

MPUMCHATDH 3TU IMOHATHS ITPU OMMMCAHUHN BCHICCTB U UX HpeBpameHHﬁ

1.3

HCIOJIb30BATh XUMHYCCKYIHO CHUMBOJIMKY IJId COCTABJICHUSA (I)OpMyJ'I

BEILIECTB U YPABHEHNN XUMUYECKUX PEAKLIUN

1.4

PpaCKpbIBaTh CMBICJI 3aKOHOB COXpaHCHUA MacCcChlI BCIICCTB,
MMOCTOAHCTBA COCTAaBa, ATOMHO-MOJICKYJSAPHOI'0 Y4YCHUS, 3aKOHa

ABorazapo

1.5

OIpPCACIIATh BaJICHTHOCTb aTOMOB 9JICMCHTOB B 6I/IHapHBIX

COCANHCHHUAX

1.6

KJ'IaCCI/I(I)I/ILII/IpOBaTB XUMHUYCCKUC pPCAKIHUU (HO qucilly MU COCTaBYy

YYacCTBYIOLIUX B PEaKIUH BEIIECTB, 10 TEIUNIOBOMY 3P (DEKTY)

1.7

BBIYUCIIAT OTHOCUTEIBHYIO MOJICKYJISIPHYIO M MOJISIPHYKO MAaCChI




BCIICCTB

1.8

BBIUUCIIATE MACCOBYH JOJIIO XHUMHYCCKOI'O 3JICMEHTa II0 (bopMyne

COCIUHCHUS,

1.9

BBIYUCIIATH MaCCOBYIO JOJIIO BCHIECCTBA B PACTBOPE

1.10

INPUMCHATE €CTCCTBCHHOHAYYHBIC MCTOAbLI IMO3HAHUSA — H36HIOJIGHI/I€,
HU3MCPCHUC, MOZJCIINPOBAHUC, SKCIICPUMCHT (peaanLHZ u

MBICJIEHHBIN)

[To Teme: «BaxHeimme npeACTaBUTENN HEOPTAHUYECKNUX BEILIECTBY»

2.1

pacKpbIBaTb CMBICII OCHOBHBIX XHMHUYCCKUX MMOHATHH: OKCHuI,

KHCJIOTa, OCHOBAaHHUEC, COJIb

2.2

OIPECACIATE NMPHUHAJICIKHOCTE BCHICCTB K OHpe)leJ'IéHHOMy KJIaccy

COEIMHEHMI 110 popMysiaM

2.3

KJIaCCU(PUITMPOBATH HEOPTAHMYECKHUE BEIIECTBA

24

XapakTepu3oBaTh (OMUCHIBaTh) OOLIME XHMHUYECKHE CBOIICTBa
BEILIECTB Pa3JUYHBIX KJIACCOB, NOJATBEP)KJasl ONHUCAHUE NPUMEPAMHU

MOJIEKYJIAPHBIX YPABHEHHI COOTBETCTBYIOIINX XUMUYECKUX PEAKIINANA

2.5

IIPOrHO3UPOBATH CBOMCTBaA B€IICCTB B 3aBUCHMOCTH OT WHX
KauCeCTBCHHOI'0O COCTaBa, BO3MOKHOCTHU IPOTCKAHHUA XHUMHUYCCKUX

HpeBpaIIIGHI/Iﬁ B pa3JIMYHBIX YCIIOBUAX

2.6

CIEAOBaTh TMpaBUJIaM IMOJb30BAaHUS XMUMHUYECKOW TOCYIOW U
nabopaTopHbIM 00OpYAOBaHMEM, a TaKXKe IMpaBUIaM OOpaleHHs C
BEILIECTBAMH B COOTBETCTBUU C HMHCTPYKIUSMU TIO BBIITOJHEHHUIO
71a00PaTOPHBIX XMMHMYECKHUX OMBITOB IO TMOIYYEHHIO U COOUpPAHHUIO
ra3000pa3HbIX BEIIeCTB (BOIOpPOAAa W KHUCIOPOJA), MPUTOTOBICHUIO
pacTBOpPOB € ONPEACIEHHON MacCoOBOM JOJIEM PacTBOPEHHOTO
BEILIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMUYECKHE SKCIIEPUMEHTBI 11O
pacro3HaBaHUIO PACTBOPOB IIENIOYEHM M KUCIOT C TOMOIIBIO

WHIUKATOPOB (J1Takmyc, peHoadTaaent, METHIOPaHX U IPYTHe)

2.7

MPOBOAMTDH PACUETHI MO YPABHEHUIO XUMUYECKON peakiiuu

I[To Tteme: «llepuommueckunn 3akoH u Ilepuomuueckas cucrema
xumudeckux anemeHtoB JI. M. MennaeneeBa. CTpoeHuE aTOMOB.

Xumudeckas cBI3b. OKHUCINTEIIFHO-BOCCTAHOBHUTCIIHLHEIC peaKnum»

3.1

PACKpPbIBATb CMBICI OCHOBHBLIX XHUMHUYCCKUX TTOHATHH: AApO aroma,

QJIGKTPOHHBIM CJIOW aToMa, aToOMHas oOpOWTanb, paguyc aToma,




XAMUYECKasi CBsA3b, TOJSPHAS W HEMOJSPHAS KOBAJIEHTHAsl CBS3b,
3JIEKTPOOTPULATEIBHOCTh, HWOHHAs CBSA3b, HWOH, KAaTHOH, aHHOH,

CTCIICHb OKHCJICHUA

3.2 KJIacCU(PUIIUPOBATH XUMUYECKUE IIIEMEHTHI
OMUCHIBATh M XapakTepus3oBaTh TabmuuHyro (opmy [leprognueckoit
CUCTEMBl XMMHYECKUX 3JEMEHTOB: pa3iuyaTh IOHSITHUS «IJIABHAs
33
noarpynmna (Arpymma)» u «mnobounas moarpynmna (brpymma)y,
«MaJbie» U «OOJIbIINE» MEPHOIbI
packpbiBath cmblci [lepuogudeckoro 3akoHa J[.M. Menneneesa:
14 J€MOHCTPUPOBATh TOHUMAaHUE NEPUOINIECKON 3aBUCUMOCTH CBOWCTB
' XMMHMUYECKUX DJJIEMEHTOB OT HUX nojoxkeHus B Ilepuoguueckoit
cUCTEME
COOTHOCUTh  00O3HAuYeHHUs, KOTOpble HMEIOTCS B  Tabuuie
«Ilepuonuyeckass  cuctema  Xumuyeckux  anemento  J.U.
3.5 MeHeneeBa» ¢ 4YHMCIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUS AaTOMOB
XUMHUYECKHUX OJJIEMEHTOB (COCTaB M 3apsa sapa, oOlliee Yucio
AJIEKTPOHOB U PACIPEAEICHUE UX 10 JIEKTPOHHBIM CIIOSIM)
16 ONpEAENATh  CTENEHb  OKHCIEHUS  DJIEMEHTOB B  OMHapHBIX
' COETMHEHUSIX
37 ONpEeAeNATh BHUJA XMMHUYECKOM CBS3M (KOBajJeHTHas M HWOHHas) B
' HEOPraHUYECKUX COEAMHEHUAX
9 KITIACC
Kon .
IIpoBepsiemble nMpeMeTHbIE Pe3yJIbTATHI OCBOEHNSI OCHOBHOI
NpoBepPSIEeMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOT'O 00111ero0 00pa30BaHUA
pe3yJbTarTa

1

Ilo Teme: «BCIJ_IGCTBO U XUMHYCCKasA pCaKIus»

1.1

pacKpbIBaTh CMBICT OCHOBHBIX XHUMHUYECKHUX IOHSITHUH: pPacTBOP,
OJICKTPOJIUTBI, HEIJICKTPOJIHUTBI, J3JICKTPOJIHUTHYCCKAd AuUCCOLHaIusd,
peakiu MOHHOrOo OOMeHa, KaTalM3aTop, XMMHYECKOe paBHOBECHE,
obparumbie u HEOOpaTHUMBbIE peaKxIuu,
OKHUCJINTCIBbHOBOCCTAHOBUTCIIbHBIC pc€akuunu, OKUCJIHUTEIIb,
BOCCTAHOBHTEIIb, OKHCICHHE W BOCCTAHOBIICHHE, aJUIOTPOIUS,

aM(}OTEepHOCTh,  XMMHYECKas CBA3b  (KOBAJCHTHAsi, MOHHAasi,




MeTaJ’IJ’II/I‘leCKaH), KpUCTAJUINYCCKAaA peméTKa, CILIaBbl, CKOPOCTb

XUMHUYECKON pEaKIuu

1.2

HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBLIX XHWUMHYCCKHUX MTOHATHH H

IIPUMCEHATDH OTU IMOHATHSA ITPU OIMMCAHUHN BCUICCTB U UX HpeBpaH.[eHI/Iﬁ

1.3

COCTABJIATh YPABHEHUS D3JIEKTPOJUTHUYECKOW JMCCOLMAIMM KHUCIOT,
LIEJIOYEH M COJIEH, IIOJIHBIE W COKpAUIEHHBIE YPABHEHUS pPEAKLUN

HOHHOTrO OOMeHa

1.4

PACKpPbIBAaTh CYIMIHOCTb OKHCJIUTCIBHO-BOCCTAHOBHUTCIIbHBIX peaKHI/Iﬁ

MOCPEJICTBOM COCTABJICHUS 3JIEKTPOHHOTO OaiaHca STUX peaKIuii

1.5

IIPOBOJIUTH PACYETHI 110 YPABHEHUIO XUMUYECKOM peaKuu

Ilo Temam: «Hemerayuibl U UX coequHEHUSI» U «MeTalmpl U HUX

COCIUHCHU A

2.1

XapakTepu30BaTh (OMUCHIBATH) 00IIME U crienu(pUuecKre XUMHUUECKHe
CBOMCTBAa MPOCTBIX M CIIOKHBIX BEHIECTB, MOJTBEPKIasi ONMUCAHUE
MpUMepaMU MOJIEKYJISIPHBIX U MOHHBIX YPaBHEHHMI COOTBETCTBYIOLIUX

XHUMHUYCCKUX peaKLII/Iﬁ

2.2

COCTAaBJIATL YpaBHCHHA peaKHHﬁ, MOATBEPKKAAIOIMINX CYHICCTBOBAHUC

TCHETHYICCKOM CBS3U MCXKY BCHICCTBAMU PA3JIMYHBIX KJIIACCOB
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IIPOrHO3UPOBATH CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHUI,
BO3MOXHOCTH HNPOTCKAHUA XUMHUYCCKHUX npeBpameHI/Iﬁ B Pa3JIMYHbIX

YCIOBUSX
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CIeAOBaTh TMpaBUJIaM TMOJb30BAaHUS XHUMHUYECKOW TOCYIIOW U
nabopaTopHbIM 00OpYAOBaHUEM, a TAaKXKe MpaBUIaM OOpaIeHHs C
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH IO BBINOJHEHUIO
Ja00OpaTOPHBIX XHMHUYECKHX OIBITOB TIO TMOJYYEHUI0O W COOHMpaHHUIO

ra3000pa3HbIX BEHIECTB (AMMHUAKA U YIJIEKUCIIOTO ra3a)

2.5

MPOBOJIUTHh PEAKIMH, MOATBEPKIAIONINEe KayeCTBEHHBIH COCTaB
pa3MUYHBIX BELIECTB: PACIO3HABATh OMNBITHBIM IyTEM XJIOPHI-,
Opomuza, wonmuia, kapbonar, ¢ocdar, cumukar, cynasdar,
THIPOKCUINOHBI, KaTHOHBl aMMOHHS, MOHBI HM3YYCHHBIX METAaJlIOB,

NPUCYTCTBYHOIIMEC B BOOAHBIX pACTBOpPAX HCOPIraHUYCCKHUX BCIUICCTB

ITo Teme: «XuMHsI U OKpYyXkaroliasi cpeaa»

3.1

pacKpbIBaTb CMBICI OCHOBHBIX xuMuyeckux mnoHstui: [IJIK

BCIICCTBA, KOPPO3Ud METAJIIIOB




3.2

MPUMEHSTh OCHOBHBIC OIEpAIlMM MBICIUTCIIEHON JCATCIBHOCTH —
aHAJIM3 W CHUHTE3, CpaBHEHHE, OO0OOIICHHWE, CHCTEMaTU3alUIo,
BBISIBJICHHE TPHYMHHO-CJICJICTBEHHBIX CBSI3ed — JUIA  W3YYCHHUS
CBOMCTB BEIIECTB M XHMHUYECKHUX PEAKIUH; €CTeCTBEHHOHAYYHbBIC
METOJIbI TIO3HAHWS — HAOJIIOJICHUE, HW3MEpPEHHUE, MOJICIHPOBAHUE,

HKCHEPUMEHT (peasIbHbI U MBICIICHHBbII)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

8 KVIACC

Kon

IIpoBepsieMblii 31eMEHT COACPKAHUS

1

HepBOHa‘IaHBHBIe XHUMHUYCCKUC ITOHATHA

1.1

[Ipenmer xumun. Ponp XUMHUM B JKU3HHM ueloBeKa. XHMHS B CHUCTEME HayK.
Tena u BemiecTBa. PuU3MUECKUE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSHUE

BC€IICCTB

1.2

IlonsTue o MCTOAAaX IMO3HAHUA B XMMUH. YucTele BE€IIECTBA U CMECH. Crioco0b1

pas3aeneHus: cMecen

1.3

ATOMBI M MOJICKYJIBL. Xumuueckue d31eMeHTbl. CHMBOJBI  XHUMHYECKHX

aneMeHTOoB. [IpocThbie U cI0XKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE YUSHHE

1.4

Xumuaeckast (bopMyna. BaneHTHOCTS aTOMOB XMMHYECKHX JJIEMEHTOB. 3aKOH
IIOCTOAHCTBA cocTaBa BCIICCTB. OtHocuTenbHas aTOMHas Macca.
OTtHOCHUTENbHAS MOJICKYJISIpHas Macca. MaccoBas J0JI XUMHYECKOI'O 3JIEMEHTA

B COCIMHCHNHA

1.5

KonnuectBo BemectBa. Mosb. MonsipHasg Mmacca. B3auMmocBsI3p KOJIMYECTBa,
Macchl UM 4YMCia CTPYKTYPHBIX eIuHHUIl BemiectBa. Pacuérsl mo dopmynam

XUMHUYECKUX COCANHEHHUI

1.6

dusnueckue U XMMHUYECKUE SABJICHUS. XUMUYECKas peakuus U e€ NPU3HAKU.
3aKOH COXpaHEHHs MacChl BEIIECTB. XUMUYecKkne ypaBHeHus. Kimaccupukarms

XUMHUECKHUX peaklnii (COeTUHEeHHs, pa3I0KEeHHs, 3aMellleHus, OOMeHa)

1.7

XUMUYECKUH IKCIEPUMEHT: 3HAKOMCTBO C XUMUYECKOU MOCY 10, ¢ MpaBUIIaMu
pabotrel B JabopaTopur W npuéMamMu oOpalieHus ¢ JabopaTOPHBIM
o0opysOBaHHEM, H3yYE€HHUE M ONHUCaHHE (PU3NYECKHX CBOMCTB 00pasloB
HEOpPTaHWYECKUX BEIIeCTB, HaOmoaeHue (u3nueckux (TUIaBICHHE BOCKA,
TasgHUE JIbJia, PaCTUPAHUC CaxXapa B CTYIKEC, KUIICHUEC WU KOHJACHCAIIHA BO}II)I) n
XUMHUYECKUX (TOpeHHe CBeYd, MPOKATUBAHUE MEAHOW  MPOBOJIOKH,
B3aUMOJICCTBHE MeJla C KHCIOTOW) SBJICHUM, HAONIOJEHUE M OIMHCAHUE
OPU3HAKOB TMPOTEKAaHWs XUMHUYECKMX peakuuid (pa3iokeHHe caxapa,
B3aMMOJICMCTBHE CEPHOM KHUCIOTBI C XJIOPUJIOM Oapusi, pasiioKEeHHE
ruapokcuna meau(ll) mpu HarpeBaHwu, B3aMMOJICHCTBHE JKelie3a C PaCTBOPOM

conu Mequ(1l), n3yuenue crnocoboOB pazeneHusi cMeceil (C TOMOIIbI0 MAarHHUTA,




¢bunbTpOBaHWE, BbIMApUBaHUE, TUCTIIUISAIUSA, XpomaTorpadus), mpoBeAeHUE
OUYMCTKHY TIOBAPEHHOW COJI, HAOIOICHUE U OTIMCAHKUE PE3YJILTATOB MMPOBEICHUS
OTbITa, WJUTIOCTPUPYIOLIETO 3aKOH COXPAHEHHUS MAacChl, CO3JaHHe Mojelei

MOJIEKYJ (IIapOCTEPIKHEBBIX )

Baxueiiue npeacTaBUuTeIN HEOPraHUYECKUX BELIECTB

2.1

Bo3nyx — cmech rasos. CocrtaB Bo3ayxa. Kucimopon — anemeHT U mpoctoe
BenlecTBo. HaxoxxaeHue kuciopoja B mpupoje, Gusnueckue M XUMHUYECKUe
cBoiicTBa (peakuuu ropenus). Oxcuabl. [Ipumenenue kuciopoga. CriocoObl
MOJIy4E€HHUsl KHUCJIOpoJa B J1a0opaToOpuu U NPOMBIIUIEHHOCTH. KpyroBopot

Kuciopoa B npupoe. O30H — aI0TpONHAas MOIU(PHUKAIM KUCIOPOAa

2.2

TennoBoil 3pPekT XuMHUUECKOM peakIy, TEPMOXUMUYECKUE YPAaBHEHHUS, IK30-
U SHAOTEPMUYECKUE PEeaKIK. TOIUINBO: yroJib U METaH. 3arpsa3HeHHe BO3/1yXa,

yCHUIIEHUE TapHUKOBOTO 3(pdekTa, pa3pyiieHrne 030HOBOTO CII0s
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Bonopon — snemeHnt u npocroe BemiectBo. HaxoxkaeHue Boopoja B MPUPOAE,
(u3nUecKue W XWMHUYECKHE CBOWCTBA, TNPUMEHEHHE, CIOCOOBI TOTYYCHHUSL.

Kucnote! u conu
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Mosipablii 006EM Ta30B. PacuéThl Mo XMMUYECKUM YpaBHEHUSM

2.5

®dusnyeckue cBorcTBa BoApl. Boma kak pactBopuTenbs.  PacTBOpEL
HacpllieHHpie 1 HEHACBIILIEHHBIE PACTBOPBI. PaCTBOPMMOCTH BEWIECTB B BOJIE.
MaccoBasgs 4071 BellecTBAa B pacTBOpe. XUMHUUYECKHE CBOMCTBA BOJIBI.
OcHoBanus. Poib pacTBOpoB B MpupoJie U B KU3HU ueioBeka. Kpyroropor
BOJIBI B MPHUPOJE. 3arpsi3HEHHWE MNPUPOAHBIX BoA. OxpaHa W OYHMCTKA

IPUPOAHBIX BOJ

2.6

Knaccudukanuss Heopranmdeckux coenuHeHuid. Oxcuapl. Knaccudukanums
OKCHJIOB: cojieo0Opasyromue (OCHOBHbBIE, KHCIOTHbIE, amQoTepHble) U
HeconeoOpasytomue. Homenknatypa okcumoB. Dusnueckne M XUMHUYECKHUE

CBOMCTBA OKCHJIOB. [TosrydeHne okcuaos

2.7

OcuoBanmst. Knaccudukanmss ocHoBaHMN: MIENOYM W HEPACTBOPHMEIE
ocHoBaHusA. HomeHknarypa ocHoBaHui. du3nyeckue U XUMUYECKHE CBOWCTBA

ocHoBaHuil. [lonyuenne ocHOBaHUI

2.8

Kucnorsl. Knaccugpukamus kucnor. Homenkmatypa kucinor. Ousuueckue u
XUMHUYECKHE CBOMcCTBa KUCIOT. Pang axktusBHocTH MeTayuioB H.H. Bekerosa.

[Tonyuyenue xucior

2.9

Comu. Homenknarypa cosieil. @U3NYECKME M XUMUYECKUE CBOMCTBA COJIEH.




[Tonydenue conen

2.10

I'eneTnyeckas cBs3b MCKAY KJIaCCaMU HEOPTaHUYCCKUX COCJIMHEHU

2.11

XUMHUYECKUN  HKCIIEPUMEHT: KA4eCTBEHHOE  OINpEIEICHUE  COJepKaHUs
KHCIIOpO/la B BO3/yXe, IOJIy4€HHE, COOMpaHue, pacrno3HaBaHUE U H3yUEHUE
CBOMCTB KHCJIOpOJa, HAOIIOCHHE B3aUMOJIEHCTBHUS BEIECTB C KHCIOPOJIOM U
YCJIOBHSI BOBHUKHOBEHUSI U MPEKpAIlCHHs] TOPeHHs (T10Xapa), 03HaKOMIICHHUE C
oOpa3liaMid OKCHJIOB W ONHCAHHE HX CBOWCTB, IMOJIy4€HHUE, COOUpaHHE,
pacmo3HaBaHHE M H3Y4YeHHE CBOWCTB BOAOpOJa (TOpEHHUE), B3aUMOJICHCTBUE
Bogopoaa ¢ okcuaom Meau(Il) (Bo3MOKHO MCITONB30BAHNE BUIEOMATEPHAIIOB),
HaOmoeHne oOpa3oB BEHIECTB KOJIMYECTBOM | MOJb, HCCIEAOBaHUE
OCOOCHHOCTEl pacTBOPEHHUs BELIECTB C Pa3IMYHOM PacTBOPUMOCTHIO,
IPUTOTOBJICHHE PACTBOPOB C OMpENEIEHHON MacCOBOM J0Jeil pacTBOPEHHOTO
BEILIECTBA, B3aMMOJIEUCTBHE BOJbI C MeETAJIaMU (HATPUEM U KaJbIIUEM)
(BO3MOXKHO HCHOJb30BAaHUE BUICOMATEPHATIOB), OIpPENIEICHHE PacTBOPOB
KHCIIOT M IIEJNOYed C TMOMOIIBI0 HHIUKATOPOB, HCCIEJOBaHHE OOpa3loB
HEOPraHUYECKHX BEIIECTB PAa3JIMYHBIX KJIACCOB, HAONIOJCHUE W3MEHEHUS
OKpAacKM WHIMKATOPOB B pacTBOpax KHUCIOT U INEJNOYeH, H3yuyeHue
B3aumozeicteust okcuaa menu(ll) ¢ pactBopom cepHOM KUCIOTHI, KUCIOT C
MeTaJJIaMH, PEakIMil HEUTpaIUu3aluu, MOJIy4YeHHE HEPACTBOPUMBIX OCHOBAHUH,
BBITECHEHHWE OJIHOTO MeETayila JAPYyruM M3 pacTBopa COJHU, peUIeHUe
SKCTIIEPUMEHTAIIBHBIX 3a/7a4 Mo TeMe «BakHehIme KiIacChl HEOPTaHWYECKHUX

COEIUHEHUN)

[lepuoanueckuii 3akon u [lepuoanueckas cucteMa XMMHUYECKUX 3JIEMEHTOB
J .. MenneneeBa. CtpoeHre aToMoB. XUMUYECKas CBsI3b. OKUCIUTENHHO-

BOCCTAHOBHUTCIIbHBIC PCAKIIUU

3.1

[lepBble TOMBITKM KIACCHU(PHUKAIMU XUMHUYECKUX dJIeMEHTOB. [loHsTHE O
IPYIIax CXOJHBIX JJIEMEHTOB (ILEJIOYHBIE U IIEJIO0YHO3EMEJIbHBIE METaJUIbI,
raJIoreHbl, MHEPTHBIE Ta3bl). DIEMEHTHI, KOTOpble 00pa3yroT ampoTepHbIe

OKCHUABI U TUAPOKCHUBL

3.2

[Iepuonnueckuit 3akoH. [lepuoanueckas cucreMa XUMUYECKUX 1eMeHTOB [ M.
Menaeneena. KopoTkonepuoanas u JUTUHHOTIEPUOHAS hopmbI
[lepuonnueckoit cucrembl xuMuueckux oanemeHtoB J[.M. Menneneesa.
[Iepuonsl m rpynmnel. PU3HYECKUH CMBICI HOPAIKOBOTO HOMEpPA, HOMEpPOB

Iepruoaa 1 rpyIiibl 3JICMCHTA
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CTpOeHI/Ie atroMoB. COCTaB aTOMHBIX AACP. H30TOMEL. QHCKTpOHBI. CTpOCHI/IC




UIEKTPOHHBIX 000104eK aToMOB MepBbIX 20 XMMHUYECKMX HIIEMEHTOB
IIepuonnueckoit cucremsl (.M. MenneneeBa. XapakTepucTuka XMMHUYECKOTO

3JIEMEHTa 1o ero nonoxeHuto B [lepuognyeckoii cucteme [[.1. Mennaeneena
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3aKOHOMEPHOCTH M3MEHEHHUS paguyca aTOMOB XHMHUYECKUX DJIEMEHTOB,
METAJUIMYECKUX M HEMETaUIMYECKUX CBOMCTB II0 TIpyIIlaM M IEPUOJAM.
3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB I pa3BUTUsA Hayku U npaktuku. (.M. MenneneeB — yd4€HBIN U

IpaKJaHUH

3.5

Xumuueckasi cBsi3b. KoBaneHnTHas (MOJMsIpHAsT W HEMOJSIpHAs)  CBS3b.

SHCKTpOOTpI/II_[aTeJILHOCTB XUMHYECKHUX 3J1eMEHTOB. MloHHAas CBA3b

3.6

Crenenp okuciaeHus. OKHCINTEIHOBOCCTAHOBUTEIBHBIC pCaKknuu. Hpoueccm

OKHCJICHUS U BOCCTaHOBJIeHUA. OKHCIUTENIN 1 BOCCTAHOBUTEIHN

3.7

XUMUYECKUI JKCHEPUMEHT: H3y4YeHHEe O0O0pa3lloB BEUIECTB METAUIOB U
HEMETAJUIOB, B3aUMOJEHCTBUE TUAPOKCUAA ILMHKA C PAacTBOPAMH KHUCIOT HU
11eJI0YEH, MPOBEACHUE ONBITOB, WUIFOCTPUPYIOIUX IPUMEPBI OKUCIUTEIBHO-

BOCCTaAHOBUTCJIIBHBIX peaKquI (ropeHHe, PCaKIMU pa3JIOKCHUA, COCI[I/IHGHI/IH)

9 KUIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

BemectBo 1 xumnueckas peakuus. [loBropenue

1.1

Ilepnonnueckuit 3axoH. [leprogudeckas cucrema XMMUYECKUX 31eMeHTOB J[. M.
MenneneeBa. CTpoeHHUE aTOMOB. 3aKOHOMEPHOCTH B H3MEHEHUHU CBOWMCTB
XUMUYECKUX BJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, Kalus, KalbIUs U HX
COCAMHEHUI B COOTBETCTBUM C TMOJIO)KEHHEM 3JeMeHTOB B Ilepuomnueckoit

CUCTCMC U CTPOCHUCM HUX ATOMOB

1.2

CrpoeHue BellecTBa: BHMJbl XMMHMYECKOH CBA3M. THIBI KpUCTAIIIMYECKHX
pPEIETOK, 3aBUCMMOCTD CBOMCTB BEILIECTBA OT TUIIA KPUCTAJUINYECKON PEIIETKH
U BUJa XuMudeckoil csa3u. Knaccudukanus 1 HOMEHKIATypa HEOpPraHUYECKUX
BELIECTB (MEXAyHapoAHAas U TpUBHAJIbHAs). XUMUYECKHE CBONCTBA BEIIECTB,
OTHOCSIIMXCS K PA3IMYHBIM  KJIaccaM HEOPraHWYECKUX  COCOUHECHMM,

FCHCTUYCCKAs CBA3b HCOPTaHNUYCCKUX BCIICCTB

1.3

Knaccudukarnus XMMAYeCKUX PEeakUid M0 pa3IMyHbIM MTPU3HAKAM (110 YUCITY U

COCTaBy YYacTBYIOIIMX B PEAKIMH BEIHIECTB, MO TemioBoMy 3ddekty, 1o




MU3MECHEHHIO CTETIEHEeW OKHCICHUS] XMMUYECKUX DJIEMEHTOB, 10 OOpaTHMOCTH,
[0 YYacTHUIO KaTaau3aropa). OK30- M  DSHIOTEPMHYECKHE peakluu,

TepMOXUMHUYECKHEe ypaBHEeHUA. [loHATHE O CKOPOCTH XUMHUYECKOI peakiun

1.4

ITonstrne 00 O6paTI/IMBIX u H€O6paTI/IMBIX XUMHUUCCKUX PCAKIUAX. ITousarue o
TOMOTCHHBIX U I'CTCPOrCHHBIX PCAKIIUAX. IloHsiTHE O XMMHUYECKOM PaBHOBCCHHU.
CDaKTOpI)I, BJIMAIOIIUME Ha CKOPOCTH XUMHYISCKOM pPC€akmun MW IOJOXKCHUC

XUMHUYCCKOT'O paBHOBECUA

1.5

OKHCIUTENBPHO-BOCCTAHOBUTENBHBIE  PEAKIMH, AJIEKTPOHHBIN  GayiaHc
OKHCJIUTEIbHO-BOCCTAHOBUTENbHON  peakuuu. CocTaBieHUE  ypaBHEHMMH
OKHMCIIMTEIbHO-BOCCTAHOBUTEIBHBIX ~PEAKLUUH C HCHOJIb30BAHUEM METOJa

AJIEKTPOHHOTO OallaHca

1.6

Teopust AMEKTPOIUTUUECKOW TUCCOLMALUU. DJIEKTPOIUTHI U HEIIEKTPOJIUTHI.
Katnonsl, aHnOHBI. MeXaHU3M JUCCOLMAIMU BEHIECTB C PA3TUYHBIMU BUIAAMHU
XHUMHYECKOH cBsI3U. CTeneHn Jucconuanuu. CuIbHBIE U CJI&6LI€ SJICKTPOJIMUTHI.
Peakiiun monHoro oOMeHa. YCloBUs MPOTEKAHUS pPEaKIMii MOHHOTO OOMEHa,
IIOJIHBIE U COKpAalIEHHBIE HOHHBIE ypaBHEHMs peakuuid. CBoilcTBa KHUCIIOT,
OCHOBAaHMI M COJIeM B CBETE TMPEICTABICHUNA OO0 IIIEKTPOIUTHICCKOMN

AuCCoraluu. KaugecTtBeHHEBIE PpCaKu Ha UOHBI. ITonsatue o THUAPOJIN3C coyen

1.7

XUMHUUECKUN HKCIEPUMEHT: O3HAKOMJICHHE C MOJAEISIMHU KPUCTAJUIMYECKHX
pPEIIETOK HEOPraHWYECKUX BEIECTB — METaNIOB M HEMETauIoB (rpadura U
anmMasa), CIIOKHBIX BEUIECTB (XJIOpWAa HATpHs); MCCIIEAOBAHUE 3aBUCHMOCTH
CKOPOCTH XUMHUYECKOW pEaKIUu OT BO3ACUCTBHUS pa3IM4YHBIX (DAaKTOPOB;
UCCIIEJOBAaHUE  DJICKTPOIPOBOAHOCTH  PAacTBOPOB  BEIIECTB,  IIpoIiecca
JIMCCOLMAIMM  KUCIIOT, IIejJoded U cojel (BO3MOMKHO HCIOJIb30BaHUE
BUJICOMATEPHAJIOB); TIPOBEIECHHE OIBITOB, WUIIOCTPUPYIOMNX TPU3HAKU
NpOTEeKaHHs peaknii HOHHOTO oOMeHa (0O0pa3oBaHMe OcajKa, BHIICICHUE Ta3a,
0o0pa3oBaHHE BOJBI); OIBITOB, WJUIIOCTPUPYIOUIMX TPUMEPHI OKHCIUTEIHHO-
BOCCTaHOBHTEIIFHBIX PEaKIHil (TOPEHUE, PEaKIUH Pa3JI0KEHUS, COCAUHCHNUN);
pacro3HaBaHHe HEOPTaHWYECKUX BEIIECTB C MOMOIIBIO KaUeCTBEHHBIX PEaKIHi

Ha UOHBI; pCIICHUC DKCIICPUMCHTAJIBHBIX 3a1a4

Hemeramns! 1 ux COCAUMHEHUA

2.1

OOmiast  xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOEHMsI AaTOMOB,
XapakTepHbIe CTeneH! okucieHus. CTpoeHne u pU3nIecKrue CBOUCTBA MPOCTHIX
BELIECTB — TaJloreHOB. XHUMHYECKHE CBOMCTBA Ha NpUMeEpe XJopa

(B3aHMOﬂeﬁCTBHe C MCTaJlllaMH, HCMCTaJlllaMH, IJ_IGJ'IOLIaMI/I). XHOpOBOI[OpOI[.




ConsHast KHUCIIOTa, XUMUYECKHUE CBOMCTBA, NOJIy4eHHUE, IpUMEHeHue. JleiicTBue
XJIOpa ¥ XJOPOBOJOPOJA HA OPraHu3M 4YeJoBeKa. BaxkHenme XJIOpuabl U UX

HaxO0XJICHHE B MPUPO/IC

2.2

OO6mrast xapakrepuctuka 3memMeHTOB VIA-rpynmbl. OCoOCHHOCTH CTpOEHUs
aTOMOB, XapaKTepHBIC CTeTIeHH OKUCIeHUs. CTpoeHne u GU3NYECKrue CBOKWCTBA
MPOCTHIX BEIIECTB — KHUCJIOPOJa M CEpbl. AJUIOTPOIHBIE MOAU(PUKAITIN
KHCIIOpOJia U cepbl. XUMHUECKUE CBOMCTBAa cepbl. CepoBOIOPOJ, CTPOEHHUE,
dusnyeckne W XUMHUYECKUEe CBOHCTBA. OKCHIBI Cephl KaK MPEICTaBUTEIIN
KHUCIOTHBIX OKCHAOB. CepHasi KUCIIOTa, (pU3HUeCKHe U XUMHUYECKHE CBOMCTBA
(oOmme Kak MmpeacTaBUTENS Kiacca KUCIOT U crnenuduueckue). XUMUIECKUE
peaxkuuu, Jexalue B OCHOBE MPOMBIIUIEHHOTO Crocoba MOJydyeHUs CepHOM
kucioTel. [lpumenenune. Conu cepHOM KUCIOTHI, KaueCTBEHHas peaklMs Ha
cynbdat-uon. Haxoxxnenue cepbl U €€ COeUHEHUN B MPUPOJE. XUMUIECKOE
3arpsi3HEHUE OKPYXKAIoUIel Cpellbl COeTWHEHUSIMU cepbl (KUCIOTHBIE TOXK[IH,

3arpsi3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €r0 NMPEJ0TBPAIIECHHS
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OOmiasi xapakTepucThKa 371eMeHTOB VA-rpynnbl. OcoOEHHOCTH CTpPOEHHUS
aTOMOB, XapaKTEPHBIE CTENIEHU OKHUCIEHU. A30T, PaCIpOCTPaHEHHE B IPUPOJE,
¢dusnueckne U XuMu4eckue cBoiictea. Kpyropopor a3ora B npupojae. AMMHaK,
ero (pu3MYecKue M XMMHUYECKHE CBOMCTBA, MOlydeHue M mnpumeHeHue. Comu
aMMOHMsI, MX (U3MYeCKMe M XUMHUYECKHE CBOWCTBA, IPUMEHEHHE.
KauecTBeHHast peakuusi Ha HOHbI aMMOHHUSI. A30THas KHCIIOTa, €€ MOJy4YeHUeE,
¢usnueckue M XHMMHUYECKHE CBoMcTBa (00IIMe Kak MpeACTaBUTENs Kiacca
KACIOT M crnenudpudeckue). Vcnonap3oBaHWe HUTPATOB W COJEH aMMOHUS B
KayecTBE MMHEPAJIbHBIX YJOOpeHuil. XuMHUUYecKoe 3arpsi3HEHHE OKpYyXKarolei
Cpelbl COEIUHEHUSIMH a30Ta (KUCIOTHBIE JOXKIH, 3arPs3HEHNE BO3/1yXa, MOYBBI

1 BOJIOEMOB)

2.4

®docdop, amrorpornnsie Moaudukanuu docdopa, Gu3nUecKkrne U XUMHUICCKUE
cBoictBa. Oxcua ¢ochopa(V) u dochopHas kuciora, ¢(uzndeckue Hu
XUMUYECKHE CBOWCTBa, moiydenue. lcmonb3oBanue docdaroB B KauecTse

MUHEpaJIbHBIX YA00peHHi

2.5

OOmast xapaktepuctuka 31eMeHTOoB IVA-rpynmel. OcoOEHHOCTH CTpOEHUs
aTOMOB, XapaKTepHblE CTENEHH OKUCICHHUS. YTIJIepoJ, aJUIOTPOIHbIE
Moaudukanuu, pacrnpocTpaHeHHe B NpUpoae, (U3MUECKHe U XUMHYECKHE
cBoiicTBa. Ancopbuusa. Kpyrosopot yriaepona B npupoae. OKcuasl yrieposa,
ux (usnueckre U XUMHUYECKHE CBOMCTBA, NEHCTBHE HA YKUBbIE OPraHU3MBI,

TMOJIYYCHHC U MMPUMCHCHHC. OKOJIOTUYCCKHE HpOGJ’IGMH, CBA3aHHBIC C OKCHUJIOM




yrnepoaa(IV); rumore3a rI00ANIbHOTO TMOTEIUICHHS KIMMaTa;, MapHUKOBBIN
apdekr. YrompHas KUCIOTAa U €€ CONMM, WX (PUINICCKUE M XUMHUYCCKHE
CBOMCTBa, TMOJNyueHHe W NpuMeHeHHe. KadecTBeHHas peakiys Ha KapOOHAT-
noHbl. Mcrnonp3oBaHue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBINUICHHOCTH H

CEJILCKOM XO35ICTBE

2.6

[lepBoHauaIbHBIC TIOHATHS 00 OPTaHMYECKHUX BEUIECTBAX KAK O COCIUHEHHSIX
yriepoga (MeTaH, 3TaH, JTWIEH, AaleTHIEH, 3TAaHOJ, TJIHMLEPUH, YKCYCHas
kucinoTta). X cocraB W xummueckoe crpoeHue. [loHsATHE O OMOJIOTHYECKH
BO)XHBIX BELIECTBaX: JMpax, OelkaX, yriIeBoJaX — M WX POJIH B JKU3HH
yejnoBeka. MarepuaabHOe €IMHCTBO OPraHWYECKHX M HEOPraHMYECKHX

COETUHEHUN

2.7

Kpemuuii, ero ¢usuyeckue © XHUMHUYECKHE CBOMCTBA, IMOJIyYCHUE H
npumenenne. CoenuHeHuss KpemHusl B mpupoze. OOmme mpencraBieHust 00
okcuae kpemaus(IV) u kpemuueBoi kucinore. CHIMKATHI, HX UCIOJIb30BAaHUE B
OBITY, MEIUIIMHE, MPOMBIIIICHHOCTH. BaxkHele cTpouTenbHble MaTepUabl:
KepaMuKa, CTEKJIO, IIeMEHT, OeToH, »ene300eToH. [IpoOiembr Oe30macHoro

HUCIIOJIb30BAHUA CTPOUTCIIBHBIX MAaTCPUAJIOB B HOBCG,HHCBHOﬁ KHU3HHU

2.8

XUMHUUECKUH SKCHEPUMEHT: H3y4YeHHE 00pa3l0B HEOPraHMYECKUX BEIIECTB,
CBOMCTB COJIIHOW KHCIIOTBI; IIPOBEJCHUE KAUYECTBEHHBIX PEAKLUN Ha XJIOPHJI-
MOHbl M HAOJIOJCHHE NPU3HAKOB HUX IPOTEKaHMS; OIBITHI, OTPAXKAIOIINE
¢u3nueckre 1 XUMUYECKHUE CBOMCTBA TaJIOTEHOB U MX COEAMHEHHH (BO3MOXKHO
HCIIOJIb30BaHNE BHUEOMATEPHUAIOB); O3HAKOMJIEHHE € o00Opa3laMu XJIOpPHUIOB
(rayloreHN10B); O3HAKOMJIEHHE C oOpa3lamMu cepbl U €€ COEIUHEHUSMHU
(BO3MOKHO HCIOJIb30BAaHWE BHUACOMATEPUATIOB); HAOIIOJEHUE TMpolecca
o0yIJIMBaHUs caxapa MoJ ACHCTBHEM KOHLEHTPUPOBAHHOM CEPHON KHCIIOTHI;
U3yueHHe XMMHUYECKHUX CBOMCTB pa30aBlIeHHON CEPHOM KHUCIOTHI, IPOBEACHUE
KayeCTBEHHOM peakuuu Ha cynb(ar-uoH M HaOJIIOAE€HUE TIpU3HaKa €€
MPOTEKaHUS; O3HAKOMJICHHE C (PM3UUYECKUMU CBOMCTBAMH a30Ta, hocopa u ux
COEIUHEHUI (BO3MOXHO HCIIOJIb30BAHWE BHUJEOMATEpPHANIOB), OO0pa3lamMu
a30THBIX U QochOpHBIX yIOOPEHNUH; MosyyeHre, cooupanue, pacno3HaBaHue U
U3y4YEHHE CBOICTB aMMMaKa; IpPOBEJCHHE KAaueCTBEHHBIX pEaKIMi Ha HOH
aMMOHMsT W (Qocdar-uOH M U3yyeHHE INPU3HAKOB UX NPOTEKAHU,
B3aMMOJIEIICTBIE KOHLIEHTPUPOBAHHOW a30THOM KUCJIOTHI C MEJIBIO (BO3MOXHO
UCIIOJIb30BaHNE BUCOMATEPHUANIOB); H3yUYEHHE MOJIeNed KpHUCTaNINYECKUX
pewiéTok anmasza, rpadura, ¢QyJulepeHa; O3HAKOMJIEHHE C IPOLIECCOM

azcopOLMu pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YITIEM U YCTPOMCTBOM




IMpOTHBOra3a, IOJY4YCHHUC, CO6I/IpaHI/Ie, PaCliO3HABaHUC WM H3YUYCHHUC CBOICTB
YIJIICKHUCIIOTO Ta3a; MNPOBCIACHHUEC KadYCCTBCHHBIX peaKum”I Ha Kap60HaT- n
CUJIMKAT-UOHBI M H3YYCHHE IIPU3HAKOB HX IMPOTEKAHHA, O3HAKOMIICHHE C
HpOIlyKLIHGfI CHJIMKaTHOM IMPOMBIINIJICHHOCTH; PCIICHHUC SKCICPUMCHTAJILHBIX

3aJa4 110 TEMC «Baxxneimnne HeMeTaJIbl U UX COCOAUHCHU A

MeTamisl 1 uX COCIUHCHU S

3.1

OO6m1ast XapaKTEpPUCTHKA XUMUYECKHUX JIEMEHTOB — META/UIOB HA OCHOBAaHUH HX
nonoxkeHuss B llepuonnueckor cucreme XuUMUYECKuX dnemeHToB [[.M.
MenneneeBa u ctpoeHus atoMoB. CTpoeHHE METAIIIOB. MeTallmnyecKas CBsI3b U
MEeTaJUIMuecKasi KpUCTaJUIMuecKass pemerka. OJIEKTPOXUMHMUYECKHH  psij

HaIpsHKEHUN METaJlIOB

3.2

dusnyeckue U XMMHYECKHE CBOIcTBa MeTayuioB. OOmmuMe criocoObl MOMyYeHHS
MeTa/uloB. [ToHATHE 0 KOPPO3UM METAIIOB, OCHOBHBIE CIIOCOOBI 3aIIUTHI UX OT
koppo3uu. CruiaBbl (CTalb, YyTyH, AIOPATIOMUHUMA, OpOH3a) U UX IPUMEHEHUE B

OBITY U IPOMBILIUIEHHOCTH

3.3

[lenoynsle MeTamibl: NoJIOKeHHE B Ileproguueckoll cucTeMe XUMHYECKHX
anemeHToB /.M. MenaeneeBa; CTpoeHHE UX aTOMOB; HAXOXKIECHHUE B IIPUPOJE.
dusnyeckre 1 XMMHUUECKHe CBOMCTBA (Ha mpuMepe HaTpus U kanus). OKcuasl u
TUAPOKCHUIBI HATpuss W Kanus. IIpuMeHeHMe IIEeIOYHBIX METALUIOB U HX

COEeIUHEHUN

3.4

[llenouno3eMenpHble  METAUIbl MarHuil W KaJIblUM: IIOJO0KEHHE B
[Tepuoanueckoit cucreme xumuueckux emeHToB /[ .M. Menzaeneesa; ctpoenue
HUX aTOMOB; HaxXOXJEHHE B mpupoac. PuU3NUeCKHe U XHUMUYECKHE CBOKCTBA
MarHusi W Kajublius. BaxkHeimme coeauHEHUs KanbIUs (OKCHUI, THAPOKCHII,

conn). JKECTKOCTH BOJIBI M CIIOCOOBI €€ yCTpaHEHHs

3.5

AmomyHui: nonoxenue B llepuoguueckoll cucreMe XUMHUYECKUX 3JIEMEHTOB
J.1. MenneneeBa; CTpoeHHE aToma; HaxXOXACHHE B mpupone. Puznyeckue u
XMMHUYECKHE CBOMCTBA allOMUHUS. AM(OTEpHbIE CBOWCTBA OKCHA U THAPOKCUIA

AJIIOMHUHUA

3.6

Keneszo: nonoxenue B [lepronnueckoi cucreMe XuMHIeCKux anementoB [I.U.
MeneneeBa; CTpOGHHE aTOMa; HaxoxJeHue B mnpupoae. Pusmueckue u
XUMHUYECKHE CBOMCTBa »xene3a. Okcuibl, TUApoKcuIpl U conu xenesa(ll) u

xene3a(lll), ux cocras, CBOHCTBA U MOTyUCHUE

3.7

XUMHYECKUM OKCIICPUMCHT: O3HAKOMIICHHUE C 06pa3uaMH MCTAJ1JIOB U CIIJIaBOB,

X (PU3MYECKMMU CBOMCTBAMH; W3YYEHHE PE3yJbTATOB KOPPO3MHM METAJIJIOB




(BO3MOKHO UCIOJIb30BaHUE BUJICOMATEPHAIIOB), 0ocoOeHHOCTEH
B3aUMOJICHCTBUSL OKCHJAa Kajblusi M HATpus C BOAOW (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEpPUANIOB); MCCIEI0BAaHUE CBOMCTB >KECTKON BOIbI;
mpolecca TOpeHHUs JKelle3a B KHCIOpoae (BO3MOXKHO — HCIIOJIb30BAHHE
BHJICOMATEPHAIIOB); NTPU3HAKOB MPOTCKAHMS KAYSCTBECHHBIX PCAKIIUH HA HOHBI
(Maramsi, Kanblus, amromMuHus, 1uHkKa, kenesa(ll) m xenesa(Ill), memu(Il);
HaOJIO/ICHUE U ONHCAaHUE TPOIECCOB OKPAIIMBAHUS TUIAMEHU MOHAMU HATpPHS,
Kamusi W Kaublus  (BO3MOXKHO — HCIOJIb30BaHUE  BHUJAEOMATEpUAIIOB);
uccienoBaHne aM()OTEPHBIX CBONCTB THUAPOKCHIA ATIOMHHUS U THAPOKCHA
IIUHKA; PEIICHUEe SKCIIEPUMEHTAITLHBIX 33]1a4 10 TeMe «BakHeWIe MeTallIbl 1

HUX COCAUHCHUA

X¥MHSA U OKpyXKarolas cpesia

4.1

Hosbie maTepuanel u TtexHosnoruu. Bemectsa u Marepualibl B MOBCEIHEBHOMN
KU3HU 4YeloBeKa. XUMHUA U 3J10pOBbe. be3onacHoe MCroib30BaHUE BEHIECTB U
XUMHUYECKUX peakiuii B ObITy. IlepBas momoms Mpu XUMHUYECKUX OXKOTaxX W

OTPABJICHUSX

4.2

OCHOBBI ~ 3KOJIOTUYECKOW  TPAaMOTHOCTH.  XHUMHYECKOE  3arpsA3HEHHE
okpyxaromen cpenst [IJIK. Poias XumMum B pelieHUr 3KOIOTUYECKUX MPOOIEeM.
[IpuposHblE HMCTOYHUKH YTJIEBOJIOPOAOB (Yrojib, MNPUPOAHBINA Tra3, HE(PTb),

MPOIYKTHI UX MEPepabOTKU, UX POJIb B OBITY U MPOMBILIUIEHHOCTH

4.3

XUMU4JeCcKui OKCIICPUMCHT. U3YUYCHHUC O6p33HOB MaTcprajioB (CTeKJ'IO, CIlJIaBbI

METaJJIOB, [TOJINMEPHBIE MAaTEPUAIIbI)




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

Kon
NpoBepsieMOro
TpeOOBaHMSI

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

1

[IpencraBnenue:

1.1

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

IIOHUMAaHHUEC MECTa XUMHUH CPECAN JPYTIUX CCTCCTBCHHBIX HAYK

1.2

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

00BACHEHHUS CTPOCHUA aTOMOB U MOJICKYJI

1.3

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

IIpU [Iepexo/ie Ha YPOBEHb CPeIHEro 001Iero oopa3oBaHus

Bnagenue CHUCTEMOM XWMHWYECKHUX 3HAHUH U YMCHHUC IIPUMCHATDH

CUCTCMY XUMHNYCCKUX 3H21HPII>1, KOTOpas BKIIIOYACT:

2.1

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

OJICMCHTA B COCIMHCHUH, MACCOBasd OO0JIA U MPOLUCHTHASA KOHICHTpalursd




BEIIECTBA B PaCTBOPE, AAPO aTOMA, JIEKTPOHHBIHN CIIOW aTOMa, aTOMHAs
opburanb, paadyc aroma, BaJEHTHOCTb, CTEIEHb OKUCIIECHUS,
XMMHYECKAs! CBSA3b, IIEKTPOOTPULIATENBHOCTD, OJISPHAs U HEMOJIIPHAS
KOBAJIEHTHasl  CBsI3b, MOHHAs  CBsI3b, METaJIM4ecKas  CBSA3b,
KpUCTaJUIMYecKass peméTka (aroMHas, HOHHas, MeTajuInJyecKasi,
MOJIEKYJISIpHasi), MOH, KaTHOH, aHUOH, 3JEKTPOJIUT U HE3JIEKTPOJIUT,
NEKTPOJIUTHYECKAs  JUCCOLMAlMs, pPEaKlIUd HOHHOro oOMeHa,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKLMH,  OKUCIUTEIb U
BOCCTAHOBUTENIb, OKHMCIEHME U  BOCCTAHOBJIEHHE, DIIEKTPOJIN3,
XUMHUYECKOE paBHOBECHE, OOpaTHMble M HeoOpaTHMble peakiuH,
CKOpOCTb XMMMYECKOW peakuuu, Karanuszarop, I[IJK, xoppozus

METaJIOB, CILIABEI

2.2

OCHOBOITOJIAralOlM€ 3aKOHbl XHWMHHU: 3aKOH COXPAaHEHHS MaccChl,
nepuoguyeckun 3axkoH .M. MengeneeBa, 3akOH IIOCTOSHCTBA

COCTaBa, 3aKOH ABOTaJIPO
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TEOPUH  XHUMHH: aTOMHO-MOJIEKYJISIDHAsE ~ TeOopus, TEOPHS

SHCKTpOHHTquCKOﬁ Jucconnanumn

Bnagenne ocHoBaMHM XUMHYECKOU rpaMOTHOCTH, BKJIIOUAIOIIEH:

3.1

YMEHUE TNpaBUIBHO HCHOJB30BaTh M3yUYECHHbIE BEIIECTBA U
Marepuaibl (B TOM YHCJI€ MHUHEPAJIbHBIE YAOOPEHHS, METaUIbl U
CIUIaBbl, TPOAYKTHl  MEpepadOTKU  MPUPOJHBIX  HMCTOYHUKOB
YTIEBOIOPOAOB (YIJIs, IPUPOHOTO Tra3a, HEPTH) B OBITY, CEILCKOM
XO03s1ICTBe, Ha MPOM3BOACTBE U TOHUMaHUE 3HAYEHUS KUPOB, OCIKOB,
VIJIEBOJOB JJIi OpraHM3Ma YeJOBEKa; YMEHHE MPOTHO3UPOBATH
BJIMSIHUE BEIIECTB M XUMHYECKHUX MPOIECCOB HA OPTraHU3M YEJIOBEKA U

OKPY’KaIOIIyI0 IPUPOAHYIO Cpery

3.2

YMCHHUEC UHTCIPUPOBATH XUMHUUYCCKHUEC 3HAHUSA CO 3HAHUAMU APYTHUX

y4eOHBIX MPEIMETOB

33

HaJM4yue OMbITa paboThl C Pa3IMYHBIMU MCTOYHHMKAMM MH(OpMaLuu
N0 XMMHHU (HaydHas W Hay4YHO-TIONyJIsIpHas JIMTepaTypa, CIOBapH,

CIPaBOYHHUKHU, HHTEPHET-PECYPCHI)

3.4

YMCHUE 00BEKTHUBHO OLICHUBATh I/IH(l)OpMaHI/HO O BfIICCTBaAX, HX
MMPCBPAICHUAX u MMPaKTUICCKOM MMPUMCHCHUU u YMCHHC

HCIIOJIB30BaTh €€ AJIg PCUICHUA y‘IC6HO-HO3HaBaTCHLHHX 3aaad

BJ'IaIIGHI/IC OCHOBAMH ITOHATHMHOI'O arrmapara U CHMBOJUYCCKOTO




A3bIKa XUMHUM JJIS1 COCTaBJICHHsS (OPMYJ HEOPTaHUYECKUX BEILECTB,
YpaBHECHUH  XUMHUYECKUX  pPEAKLHI; OCHOBAMH  XHMHYECKOU

HomeHnksatypsl (IUPAC u TpuBHaibHOMN)

VYMeHue OOBICHATH CBSI3b MOJIOKEHHUS DJIEMEHTA B HepHOHquCKOﬁ

CUCTCMEC C YHUCIIOBBIMU XApPAKTCPpUCTUKaMU CTPOCHUA AaTOMOB

5 XUMUYECKUX JJIEMEHTOB (COCTaB W 3apsAl smpa, oOIee YHCIIo
JNEKTPOHOB), PpACHpPEEICHUEM JIIEKTPOHOB IO JHEPreTHUYECKUM
YPOBHSIM aTOMOB TIEPBBIX TPEX MIEPHOIOB, KU M KATBIIUS
IIpencraBinenne O  MEPUOJMYECKOM  3aBUCUMOCTH  CBOMCTB
XUMHUYECKHUX AJIEMEHTOB (paguyc aroma, 3JeKTPOOTPUIATENbHOCTD),

6 NPOCTBIX ¥ CJIOXKHBIX BEHIECTB OT IMIOJIOKCHHUS DJJIEMEHTOB B
[lepuoguueckoit cucremMe (B MalbIX MEpUOAAX U TJABHBIX
MOATPYIIaxX) ¥ SJEKTPOHHOTO CTPOCHUS aTOMa

7 YMmenue KinaccupuImpoBaTh:

7.1 XUMHYECKHUE AICMEHTBI

7.2 HEOpraHUYEeCKHe BellecTBa

7.3 XUMHUYECKHE PEAKIINH

8 YMeHue onpenesnsTh:

o1 BaJICHTHOCTh U CTEMEHb OKHUCIIEHUS XUMHUYECKHX 3JEMEHTOB, 3apsl

' HOHA

%o BUJ] XHUMHYECKOH CBS3M WM THI KPHUCTAUNIMYECKOW CTPYKTYpPHI B

' COCTMHEHUSX

8.3 XapakTep Cpebl B BOJHBIX PACTBOPaX BEIIECTB (KUCIOT, OCHOBAHHH )

8.4 OKHCJIUTENIb 1 BOCCTAHOBUTEIb

9 YMeHue xapakTepu3oBaTh (GU3MUECKUe U XUMUYECKUE CBOMCTRA:
IOPOCTBIX BEHIECTB (KUCIOPOA, O30H, BOJIOpOA, rpadur, anmas,

9.1 KpeMHUH, a30T, ¢ocdop, cepa, XJIOp, HATPUH, KajawWii, MarHUH,
KaJIbIIUHA, aJTFOMUHHM, KEJIE30)
CIIOXHBIX BEIIECTB, B TOM 4YHCIIE HMX BOJHBIX pacTBOpPOB (BOIa,
aMMUaK, XJIOPOBOAOPOJ, CEPOBOJOPOJ, OKCHUIBI M THAPOKCHJIBI

97 metaioB [-IIA rpynn, amomunus, meau (I1), munka, xenesa (I u

II1), oxcuapr yraepoaa (II u IV), kpemuus (IV), azora u docdopa (111
u V), cepst (IV u VI), cepuucras, cepHasi, a30TuUCTas, a30THasi,

¢dochopHas, yronpHas, KpeMHHEBasE KUCIOTA U UX COJIH)




IMPOTHO3UPOBATH n XapaKTCPpHU30BaATb CBOMCTBa BCIHICCTB B

3aBUCMMOCTH OT HMX COCTaBa U CTPOCHHUA, NPUMCHCHHC BCUICCTB B

>3 3aBUCHUMOCTH OT UX CBOMCTB, BO3MOXHOCTh MPOTEKAHUSI XUMHUYECKHUX
MPEBPAIICHUI B Pa3IMUHbBIX YCIOBHUSIX
10 YMeHHe coCTaBIIATh MOJIEKYJISIpHbIE M HOHHBIE YPaBHEHUS peaKiuil, B
TOM YHCIIE:
10.1 peakIii HFOHHOTO OOMeHa
10.2 OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIIMA
103 WUTIOCTPUPYIOMIMX ~XUMHUYECKHE CBOMCTBA W3YYEHHBIX KJIACCOB
' (TpyIin) HEOPraHU4YEeCKUX BELIECTB
10.4 HOJITBEPKJAIOUINX T€HETUYECKYIO B3aUMOCBSI3b MEXK /1y HUMU
11 YMeHnue BIYUCIATH (IPOBOAUTH PACUETHI):
11 OTHOCUTEIIFHYIO MOJICKYJISIPHYI0O M MOJISIPHYIO MacChl BEIIECTB,
' MacCCOBYIO JIOJIO XMMHUYECKOTO 2JIEMEHTa B COEAMHEHUU
11.2 MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE,
11.3 KOJMUYECTBO BEIIECTBA M €T0 Maccy, 00beM Ira30oB
114 10 YpaBHEHUSM XHMHUYECKUX PEAKUUA M HAXOJUTh KOJIUYECTBO
' BEIECTBa, 00BEM M MACcCy PEareHTOB WX MPOTYKTOB PEaKIIUN
12 Bnanenue (3HaHWe OCHOB):
OCHOBHBIMM  METOJaMHU  HAy4yHOTo TO3HaHMs  (HaOuroneHue,
101 HU3MEpPEHHE, SKCIIEPUMEHT, MOJEIUPOBAHNE) ITPU U3YUSHUH BEIIECTB U
' XUMUYECKUX SBJICHUHN; yMeHHe chopMymupoBaTh npodiemMy U
NPEAIOKUTh MYyTH €€ pelIeHUs
122 Oe3omacHOil PabOTBl ¢ XWMHUYECKUMHU BEIIECTBAMHU, XHMHUYECKOMN
' MOCY/I01 1 J1abopaTOpHBIM 000pyAOBaHUEM
npaBuiiaMu 0€30MacHOTO OOpaIeHUs C BEIECTBAMH, UCTIOIb3YEMbBIMU
B NMOBCEHEBHOMW JKU3HHU, MPABUJIAMH TIOBEJICHUS B IIENIAX COCPEKEHUS
193 370pOBbSl M OKpPY>KAIOLIEW MPUPOAHON Cpeapl; MOHMMAaHUE Bpeaa
' (omacHOCTH) BO3ICHCTBHS HA >KUBBIE OPTaHU3MBI OINpPEACTEHHBIX
BEIIIECTB, CIOCOOOB YMEHBIICHHUS W TMPEIOTBPALICHUS WX BPEIHOTO
BO3JIEUCTBUS
3 Hannune mpakTHuecKUX HaBBIKOB IUIAHUPOBAHHUS U OCYIIECTBIICHUS
CJIeIYIOIINX XUMHUUECKUX IKCIIEPUMEHTOB:
13.1 U3y4YeHHe U OonHucaHue (PU3NIECKUX CBOIMCTB BEIIECTB; 03HAKOMIICHHE




C (I)I/ISI/I‘IGCKI/IMI/I u XUMHNYCCKHUMH SABJICHUSAMU, OIIBITHI,

WUTIOCTPUPYIOLIUE IPU3HAKY ITPOTEKAHNUS XUMHUUECKHUX PEaKIUi

13.2

M3y4eHHe CIIOCO00B pasJieeH s cMecel

13.3

MOJIyYeHHE KHUCIIOpOAa M HW3Y4YEHHE €ro CBOMCTB; IOJIy4E€HUE
BOJIOPOJIa ¥ M3YYEHHE €r0 CBOICTB; MOJMyUYEHHUE YTIEKUCIIOro raza u

HU3YYCHUC CT'O CBOP’ICTB; MOJIY4YCHHNEC aMMHaKa U U3Y4YCHUC €TI0 CBOICTB

13.4

IIPUTOTOBJICHUE PACTBOPOB C OIPEAEIEHHOM MAacCOBOM J0JeH

paCTBOpéHHOFO BEIICCTBA

13.5

pUMEHEHUE UH/IUKaTOPOB (;makmyca, METHUJIOpaHka U
denondranenna) A ONpPENEICHUS XapaKTepa Cpelbl B pacTBOPAx

KHUCJIOT U IIeJI0Yel

13.6

HCCICAOBAHUC KW  OIIMCAaHHC CBOICTB HCOPraHMYCCKUX  BCIICCTB
Pa3IMYHBIX KJIACCOB; U3YUCHUC B3aUMOACHCTBHUS KHUCIIOT C MCTajljlaMu,
OKCHJaMH MCTAaJIJIOB, PaCcTBOPUMBIMHU )51 HEPACTBOPHUMBIMU
OCHOBAHHAMHU, COJEIMH, IIOJYUYCHUC HCPACTBOPUMBIX OCHOBaHHﬁ;
BBITCCHCHUC OJHOI0  MCTa/Zla JAPyruM M3  pacTBopa  COJIH,
HCCIICOJOBAHUC aM(I)OTepHBIX CBOJCTB TUAPOKCHUIOB aJIOMHUHUA H

UHKA

13.7

PEIICHUC SKCICPUMCHTAJILHBIX 3a41a4 IO TEMaM: «OCHOBHBIE KIIACCHI
HCOPIraHNYCCKUX COCHHHGHHﬁ)); ((BJ'ICKTpOJ'H/ITI/I‘IeCKaH
JUCCoanus» «BaxxkHenmne HEMETaUILI M HX COCIUHCHUA) ,

«Bakuenme MeTaIbl U UX COSTUHEHUI

13.8

XMUMHUYECKHE  OKCIIEPUMEHTHI,  WUIIOCTPUPYIOIIUE  IMPU3HAKU
MPOTEKaHUs peakiMii MOHHOTO OOMEHAa; KaueCTBEHHbIC PEaKIMH Ha
MPUCYTCTBYIOIIME B BOJHBIX PAcTBOPax HMOHBI: XJIOPHI-, OpPOMHI-,
wonua-, cynbdar-, ¢docdar-, kapOOHAT-, CHIMKAT-aHUOHBI,
THJIPOKCHI-MOHBI, KATHOHBI aMMOHUS, MarHusi, KaJblUs, alFOMUHHUS,

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

14

YmMmenue:

14.1

MNPpEACTaBJIATE  PE3YyJIbTAThl OKCIICPUMCEHTA B (bopMe BBIBOJOB,
J0Ka3aTciIbCTB, Fpa(i)I/IKOB u Ta6JII/III U BBIABJIATE SMIIMPHYCCKUC

3dKOHOMCPHOCTH

14.2

YCTaHABJIMUBATDb CBA3U MCKIAY pC€aJiIbHO Ha6J'IIOI[aeMLIMI/I XUMHNYCCKHNMH

ABJICHUAMMA U IMPOLCCCAMH, NPOUCXOAAIIMMHU B MAKPO- U MUKPOMHUDPCE,




OOBSACHATH IMPHUYUHBI MHOFOO6p8.3PI$I BCIICCTB




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

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

HepBOHa‘IaHBHBIe XUMHNYCCKHUEC ITOHATHUA

1.1

Uuctsie BemecTBa 1 cMecu. CriocoObl pa3ziesieHus cMecei

1.2

ATOMBI H© MOJICKYJIBL. Xumudeckue diieMeHTBl. CHMBOJNBI  XUMHYECKHX

3JICMCHTOB. HpOCTBIe H CJIOKHBIC BCIICCTBA.

1.3

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

OKHCJICHUA

1.4

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

B COCAMHCHUN

1.5

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

Bzanmocss3b KOJIMYECTBA, MACCHI 1 YUCJIa CTPYKTYPHBIX €AWHUI] BEIIECCTBA

1.6

dusnyecknue W XMMHYSCKHE SBJICHUSI. XHMHYCSCKAs peaKnusga Hu eé IIPpHU3HAKU.

3aKOH COXpaHEHMsI MACChI BEIIECTB. XMMHUECKHE YPaBHEHUS

Ilepnonnueckuit 3akoH u llepuoguyeckas cucTeMa XUMHUYECKHX 3JIEMEHTOB

J.N. MenneneeBa. CTpoeHre aTOMOB

2.1

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

HOMCPOB II€pHOoaa U I'PYyIIIbl dJICMCHTA

2.2

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

[Tepnonnueckoii cucrems! .M. Menneneena

23

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

CTPOCHUCM HUX AaTOMOB

Crtpoenue BemiecTBa

3.1

Xumuueckasi cBa3b. KoBasieHTHas (TOJsipHAasT ¥ HEMOJIApHAsi)  CBSI3b.

BHGKTpOOTpI/IL[aTCJIBHOCTL XUMHNYCCKHUX JJICMCHTOB. HMonnas CBA3b.




MerTannuueckas CBSI3b

3.2

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

XHUMHYECKOU CBI3H

Baxxueimme npeaACTaBUTCIIM HCOPIraHNMYCCKUX BCHICCTB. Hemetannel u ux

COCOAUHCHNA. Mertamisl 1 ux COCIUHCHUA

4.1

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

MHOTOOCHOBHBIE); COJeH (CPEHUX U KUCIIBIX)

4.2

duznueckue MW XUMHYECKHE CBOMCTBaA MNPpOCTBIX  BCIICCTB-HCMCTAJIJIOB!:

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

4.3

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

PsI HAIPSKEHUN METAJUIOB

4.4

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

XJIOpOBOAOpPOAa, CEpOBOAOPOAA, AMMHUAKA

4.5

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

OKCHJ0B HEMCTAJJIOB

4.6

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

xenesa(ll, I1I). TTonyyeHne okKCUI0B METAIIIIOB

4.7

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

aM(OTEPHBIX THAPOKCUIOB

4.8

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

[Tonyuenue xucimor

4.9

OO6mue XuMHUIECKHEe CBOMCTBA cpenHux coliel. [Tomyuenue conei

4.10

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

YIJIEKHUCIIOTO Ta3a B 1abopaTopuu

4.11

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




CIIOCOOBI MMOJIY4YCHUS MCTAJIJIOB

4.12

I'eneTnyeckas cBs3b MCXKAY KJIaCCaMU HEOPTaHNUYCCKUX COCJIMHEHH I

XUMHYECKHE pCakuuun

5.1

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

M3MEHEHHMIO CTCTICHEH OKHUCICHUS XMMHUECKHUX 3JIEMEHTOB

5.2

TennoBoil A3 pexT XMMUIECKON peakMy, TEPMOXUMHUYECKHE YpaBHEHUs. DK30-

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

53

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

OKHUCIIUTEIIbHOBOCCTAHOBUTEIILHOM pcakuuu

54

Teopus 37eKTPOIUTHUECKON qucconranuu. KaTHoHbl, aHHOHBI. DJIEKTPOJIUTHI U

HEOJICKTPOJIUTLI. CuinHbIE U cIa0bIe QJICKTPOJIUTEI. CreneHb Jucconuanumn

5.5

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

TIOJIHBIE Y COKPAILlEHHBIC HOHHBIE YPABHEHUS PEaKIIUN

XHMHMS U OKpYyXKarolas cpeaa

6.1

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

HepBaﬁ nomMouipb MMpu XMMHUYICCKUX 0XKOrax U OTPpaBJICHUAX

6.2

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

Pa3spymiecHueC 030HOBOT'O CJIOA

6.3

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

CIIOCOOBI 3alIUTBI UX OT KOPPO3UHU

6.4

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

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

6.5

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

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




POJIK B ) KU3HH YCJIOBCKA

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




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

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HNHTEPHET
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