IlenapramenT 06pasoBaHust AJXMUHUCTPAIAH OpoAa TioMeHH
MAOY COIII Ne 25 r. Tromenu

PaccMoTtpeno: CoracoBaHo:
MO yumuTenei ecTeCTBEHHO-HAYYHOI0 IUKIa 3amecTUTeNs AupekTopa no YBP
PykosoguTens MO Scurorckux H.H.

Sennosexux H. H. c %
Hpordﬁm Nel «28» asrycra 2023r
ot 28 asrycra 2023 1

PABOYAS IPOTPAMMA
y4eGHOTO NpeaMeTa
«XuMHSD»
quist yaamuxcst 8-9 xnaccos (6a30BEIH yPOBEHB)
OCHOBHOTO 06111ero 00pazoBaHus
Ha 2023-2024 y4eOHbIH rojx

CocTaBUTEINM:

I'punoserxas O.10.

Tromens, 2023 rox



IosicHUTeILHAA 3aNUCKA

Paboyas mporpamma cocraBiieHa B cOOTBETCTBUU ¢: DepepanbHON 00pa3oBaTeNbHON MPOrpaMMON OCHOBHOTO 00IIEero 00pa3oBaHus, yTBEPXKIAECHHON
npuka3zoM MunucrepcTBa npocsemeHus PO ot 18.05.2023 Ne 370; miaHupyeMbIM pe3yabTataM 00y4eHHUs: B COOTBETCTBUH ¢ 00HOBIeHHBIM DI'OC
000, yrBepkaeHHbIM ITprKa3zoM Munucrepcrsa npocseuieHuss PO 31 mag 2021 r. Ne 287; denepanbHoiil pabodeil mporpaMMoil o XUMUHU, € YYETOM
®denepanbHOM paboyeil mporpaMMbl BOCIIMTAHUS

denepanbHBIM rOCYJapPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO OOIIETO

obpazosanus (PI'OC O0O0), yrBepkaeHHOTO TprukazoM MuHuUCTepcTBa oOpa3oBanus u Hayku Poccuiickoit @enepammu ot 17.12.2010 1. Ne 1897 (B
NEHCTBYIOIIEH PEeIaKIiN);

OcHoBHOI 00pa3oBaTenbHOM MporpaMMoit ocHoBHOro o61ero oopasoanuss MAOY COIL Ne25 ropona TroMeHH, yTBep ACHHON MPUKa30M
mupekTopa oT 19.05.2020 Ne 108a-O/1;

[IpumepHoii paboueil mporpaMmsl Kypca XuMuu i1 8-9 kiaccoB 0011eo0pa3oBaTenbHbIX yupexaeHuit apropoB O.C. ['abpuensna, C.A. Cnaakosa.
M.: [Ipocsenienue, 2019.

[IpenogaBanue BeneTcs mo yueOHuKy Xumusi, 8 kiacc: yue0. as oomeoopazoBaTenbubix opranusamnmii / O.C. 'abpuensn, H.I'. Octpoymos, C.A.
CnankoB. — M.: [Ipocsemenue, 2019.

OO0masi xapakTepucTHKa y4e0HOr0 npeamera
OO6ree yncao YacoB, OTBEACHHBIX /IS M3YYCHHUS] XMMUHW Ha YPOBHE OCHOBHOTO 00111eT0 00pa3oBaHus, cocTtaBisieT 136 yacoB: B 8 kimacce — 68 gacoB (2
yaca B HEJIENI0), B 9 kimacce — 68 yacoB (2 4yaca B HEJIEINIO).
[IpomexyTouHas aTTecTanus NPoBOIUTCS B popMe TeCTOB, PU3MUECKUX TUKTAHTOB, CAMOCTOATEIBHBIX U KOHTPOJIBHBIX PA0OT B KOHIIE JOTHYECKU
3aKOHYCHHBIX OJIOKOB yueOHOTO Marepuasa.
l'ocynapcTBeHHast UTOTOBas aTTECTALMS IO XMUMUHM MPOBOJAUTCS B COOTBETCTBUHM C HOPMATHUBHO-TIPABOBBIMU JIOKyMeHTaMu MuHHCTEpCTBA
npocsernieHus PO u Pocoopuamzopa PO.

]_IeJ'ISIMI/I HU3y4YCHUA XUMHU B OCHOBHOM IIIKOJIC ABJIAIOTCS:

— (I)OpMI/IpOBaHI/IC HHTCJUICKTYAJIbHO paSBHTOﬁ JIMYHOCTH, TOTOBOM K caM006pa3013aHmo, COTPYAHHUYCCTBY, CAMOCTOSATCIbHOMY IIPUHATUIO
pe].HeHPIfI, CIocoOHOM aJlalITUPOBATLCA K 6BICTpO MCHAIOMIUMCH YCIIOBHUAM KU3HU,

— HaIIpaBJICHHOCTb O6y‘~IeHI/I$I Ha CUCTCMATHYCCKOC HpI/IO6H_[eHI/Ie o6yqafomnxc;1 K CaMOCTOSATEIBbHOM ITO3HABATEIILHOM ACATCIIbHOCTHU, HAYYHBIM
METOAaM IMO3HAaHMAA, q)OpMI/Ipy}OH_II/IM MOTHUBAIIUIO U PAa3BUTHUC CIIOCOOHOCTEH K XHUMUU,



— obecrieueHue yCIoBHi, CIOCOOCTBYIOMIMX MPHOOPETEHUIO 00YUYAIOIIUMUCS OMNBITA Pa3HOOOPa3HON AEATEIIbHOCTH, MO3HAHUS U CAMOTIO3HAHMS,
KJIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI ), UMEIOIIUX YHUBEPCATLHOE 3HAUCHUE ISl PA3IMUHBIX BUJIOB JICATEIbHOCTH;

— ¢opmupoBanue 001IeH PyHKIMOHATBEHON U €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YMCIIE YMEHHUN OOBSICHATH M OLICHUBATH SIBIICHUS
OKPYKAIOIIEro MUPA, UCIIOIb3Ys 3HAHUS M OTIBIT, TIOJYYEHHBIC ITPH U3YYECHUH XUMUH, IPUMEHSATH UX MIPH PEIICHUH MTPOOJIEM B TOBCETHEBHOM KU3HU
U TPYJIOBOH IEATEIBHOCTH;

— ¢opMHpoBaHUE Y 00yJaIONIMXCSI TYMAaHUCTUYECKUX OTHOIICHUN, TOHMMAaHUS [ICHHOCTH XUMHYECKUX 3HAHUH [T BRIPAOOTKH SKOJIOTUIECKU
11e1€c000pa3HOro MOBEACHUS B OBITY M TPYIOBOM JEATENLHOCTH B LIETSX COXPAHEHUSI CBOETO 3/I0POBbS M OKPYXKAIOIIEH MPUPOJHON Cpelibl;

— pa3BUTHE MOTUBAIMH K 00YUEHHUIO, CITOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCITUTAHUIO Ha OCHOBE YCBOCHHSI O0IICUETIOBEYECKUX [ICHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BbIOOPY MpO(UIIs U HAIIPaBIEHHOCTH JajbHeHIIero ooyueHus.

JKHU3HU.

3agaya yueGHOro npeaMeTa COCTOUT B JOPMUPOBAHUH CUCTEMbI XUMHUYECKUX 3HAaHUN — BaXKHEHIINX (DaKTOB, MOHITHI, 3aKOHOB M TEOPETUYECKUX
MOJIOKEHU, JOCTYIHBIX 0000IEHNIT MUPOBO33PEHYECKOTO XapaKTepa, S3bIka HayKH, B MPHOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS [TPU U3YUYEeHUU
BEIIECTB M XUMUYECKHUX peaklnii, B GOpMHUPOBAHUU U PA3BUTHH MMO3HABATEIbHBIX YMEHUM U UX IPUMEHEHHH B YU€OHO-TI03HABATENIbHOM U y4eOHO-

HCCIIEI0BATENILCKOM NESITEIbHOCTH, OCBOCHNUH MPaBUII O€30I1aCHOT0 OOpAIllEHHs C BEIIECTBAMU B ITOBCEIHEBHOM KHU3HM.



COJEPKAHUE OBYYEHUA
8 KJIACC
IlepBoHayajbHbIEe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Posib XuMHM B )U3HU YeIoBeKa. XUMHUsS B cucTeMe HayK. Tena u BemectBa. @usnueckrue CBONCTBA BEIIECTB. ATPEraTHOE CO CTOSIHUE
BemiecTB. [loHsTHE O METOAaX MO3HAHUS B XMMHHU. UncThie BemecTBa 1 cMecH. CriocoObl pa3ieneHus: cMecei.

ATOMBI 1 MOJIEKYJIBI. XUMHUECKHE 3JIeMEHThI. CHMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpOCThIE U CIIOKHBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumunueckas popMysa. BaleHTHOCTh aTOMOB XMMHUYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSIHCTBA cOCTaBa BelecTB. OTHOCUTENIbHAS aTOMHAsl Macca.
OTtHOcuTeNbHAA MOJEKYIsIpHas Macca. MaccoBast 10J11 XUMHUYECKOTO 2JIEMEHTA B COETUHEHUU.

KonunuectBo Bemecta. Mosb. MoinspHas macca. B3auMocBs3b KoJIM4ecTBa, MacChl U Yncia CTPYKTYPHBIX €AMHMIL BenlecTBa. Pacuérsl o popmynam
XUMHNYECCKUX CO@)II/IHCHPlﬁ.

duznyuecKkue U XMMUYECKUE SBICHUS. XUMUYECKasi peakius 1 e€ Mpu3HaKu. 3aKOH COXPaHEHHUsI MacChl BEIIECTB. XMUMHUECKUE YPaBHCHHUSI.
Knaccudukanus XuMuueckux peakiui (CoequHEHMs, Pa3I0KeHUs, 3aMEIICHHsI, 0OMEHa).

Xumuueckuii IKcnepumenm:

3HaKOMCTBO C XMMHYECKOU TOCYI0H, MpaBuiiaMu paboThI B TaOOpaTOPHH U MPUEMAaMHU 0OpaIIeHus ¢ JJa00opaTOpHBIM 000PYAOBaHUEM, U3YUCHHE U
onucaHue (PU3NIECKUX CBOMCTB 00pa3I0B HEOPraHMUYECKHUX BEIECTB, HAOMIOAeHNE (PU3NUECKUX (TUIABJICHUE BOCKA, TassHUE JIbJIa, PACTHPAHUE caxapa
B CTYIIKE, KHIICHUE W KOHJICHCAIIMS BOJIbI) M XUMHYCCKHX (TOPEHHUE CBEUH, MPOKATMBAHUE METHOW TIPOBOJIOKH, B3aUMO/ICHCTBUE MeJla C KUCIIO TOM)
SIBIICHU, HAOIFOICHHNE U ONTMCAHKUE IPU3HAKOB MPOTEKAHUS XUMHUSCKUX PEaKIuil (pa3ioskeHUe caxapa, B3auMOJICHCTBAE CEPHON KHCIIOTHI C
XJopuioM Oapwusi, pasioxenue ruapokcuna meau (I11) mpu HarpeBaHuH, B3auMOJICCTBHE Kene3a ¢ pactBopoM coiu meau (I1), uzydenue crmoco6os
paszescHus: CMeCei: ¢ IOMOIIbI0 MarHuTa, GUIbTPOBAHUE, BBIMIAPUBAHKE, TUCTHIUIALUS, XpoMaTorpadusi, MPOBEICHHE OUYUCTKH 110 BAPSHHOM COJIH,
HaOJII0/ICHUE U ONHMCAHUE PE3YJIBTATOB MMPOBEICHHUS OIBITA, HIUTFOCTPUPYIOIIETO 3aKOH COXPAHEHUS MAaCChl, CO3JIAHHE MOJICIICH MOJICKYJT
(IIapoCTEePIKHEBBIX ).

Bakneiiiue npeacTaBUTe I HEOPraHUYeCKHX BellecTB



Bo3ayx — cmecs ra3os. CoctaB Bo3nyxa. Kucinopon — asemeHT u mpocrtoe BeniecTBo. HaxoxieHne kucnopoa B mpupoje, Gu3n4eckue u XMMU4ecKue
cBoiicTBa (peakuuu ropenusi). Oxcunapl. [Ipumenenne kucnopona. CriocoObl NOTy4EHUS KUCIOPO/ia B TaO0PaTOPHH U MPOMBIIUIEHHOCTH. KpyroBopot
Kucyopoja B npupojie. O30H — aJuIoTpoItHast MOAU(pHUKALKS KUCIOPOa.

TennoBoit 3¢ GeKT XUMHUUECKON PeaKny, TEePMOXUMUYECKHE YPABHEHUS, K30~ U SHIOTEPMUYECKHE peakiiy. TOIMBO: yrojib U MeTaH. 3arps3HeHue
BO3]lyXa, YCHJICHHUE TAPHUKOBOTO 3 deKTa, pa3pymeHrne 030HOBOTO CIIOS.

Bonopon — anement u mpocroe BemectBo. Haxoxxaenue Bogopoaa B mpupoe, Gu3n4ecKre u XMMUYeCKUe CBOMCTBA, IPUMEHEHNE, CIIOCOObI
noxy4eHus. KHcioTsl 1 coun.

Monsipabiit 00bE€M ra3oB. Pacu€Tel Mo XUMUYECKUM YPaBHEHHSIM.

®dusnyeckne cBoicTBa BOJbl. Bona kak pactBoputens. PacTBopel. HackllieHHBIE M HEHACHIIIEHHBIE pACTBOPHI. PacTBOPUMOCTH BEIIECTB B BOJIE.
MaccoBas 107151 BEIIeCTBa B pacTBOpe. XMMHUYECKUE CBOMCTBA BOJIbl. OcHOBaHMs. POk pacTBOPOB B MPHUPO/IE U B )KU3HU YeToBeKa. KpyroBopoT BOIbI
B IIpUpO/Jie. 3arpsi3HEHUE MPUPOIHBIX BOJ. OXpaHa U OYMCTKA MPUPOTHBIX BOJ.

Knaccudukanus Heoprannueckux coeaunennii. Oxcuapl. Kinaccuduxarus okcus1oB: conaeodpasyroniue (0CHOBHbIE, KUCIOTHbIE, aM(pOTEepHbIE) U
HecoseoOpa3zyromnue. Homenkinatypa okcnoB. @u3ndeckue U XUMUYECKHUE CBOMCTBA OKCHIOB. [lomydeHne okcumoB.

OcnoBanus. Kiaccudukaiusi OCHOBaHHM: METOYM U HEPaCTBOpUMBIC OCHOBaHUs. HomeHkatypa ocHoBaHui. @u3nueckre 1 XUMUYECKUE CBOMCTBA
ocHoBaHMH. [lonmyyeHrne oCHOBaHMUIA.

Kucnotel. Knaccudukanus kucinor. Homenkinarypa kucinot. @u3nueckne 1 XMuMUYECKHE CBOMCTBA KUCIOT. Psi aktuBHOCTH MeTaiuioB H.
H. bekerona. [lonyyeHnue Kucior.

Conu. Homenkiarypa cosieil. dusznueckue u XuMuueckue cBoictra cosied. [lomydenue conen.
['eneTnueckas CBSI3b MEXKy KJIaCCaMH HEOPTraHUYECKUX COEAMHEHUM.
Xumuueckuii Ixcnepumenm:

KauCCTBCHHOC OIIPCACIICHUEC COACPIKAHUS KUCIOPOJa B BO3AYXE, ITOJTYUCHHUC, CO6I/IpaHI/Ie, pacCiio3HaBaHUC U U3YUCHUC CBOMCTB KHucJjiopoJa,
Ha6J'IIO,[[eHI/IC B3aHMOJICHCTBUS BEILIECTB C KHCIIOpOAOM H YCJIOBUSA BO3BHUKHOBCHUS U MIPCKPAILLICHUA TOPCHUA (nomapa), O3HAaKOMJICHUEC C 06pa3uaMH



OKCHJIOB U OTIMCAaHHUE UX CBOWCTB, MOJydeHHE, COOMpaHue, paclio3HaBaHUE U H3y4eHHE CBOWCTB BOJOPOa (TOpeHHE), B3aUMO/ICHCTBHE BOJIOPO/Ia C
oxcusioM Meau (1) (BO3MOXKHO HCIIONB30BaHKUE BUICOMATEPUAIIOB), HAOII0IeHHE 00pa3IOB BELIECTB KOJIMYECTBOM | MOJIb, HCCIIEOBAHUE
O0COOCHHOCTEH pacTBOPEHUS BEIIECTB C PA3IMYHON PACTBOPUMOCTBIO, IPUTOTOBJICHUE PACTBOPOB C OIPEICIEHHON MacCOBOM JI0JIEH pacTBOPEHHOTO
BEILIECTBA, B3aUMOJICHCTBHE BOJIbI C META/UIaMH (HaTPUEM U KaJIbIIMEeM) (BOZMOYKHO HCIOJIb30BaHUE BUACOMATEPUATIOB), UCCIIEOBAaHUE 00pa31io B
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KIACCOB, HAOIIOICHUE N3MECHEHUS OKPACKU MHIUKATOPOB B PACTBOPAX KUCIOT M MICIIOYCH, H3yICHHE
B3auMoeiicTBus okcuna meau (I11) ¢ pactBopom cepHOl KUCTOTHI, KUCIOT C METaJJIaMU, PeaKIIuil HEUTpain3aluu, MoJy4YeHne HePacCTBOPUMBIX
OCHOBAHUH, BRITECHEHUE OJTHOTO METaJlJIa IPYTMM U3 PACTBOPA COJIH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3314 10 TeMe «BakHehme Kiaccol
HEOPraHUYECKUX COCTUHCHUIN.

Iepuoauuecknii 3axon u [epuoanyeckas cucrema xumuieckux 3jieMmenToB JI. U. MenaeneeBa. CTpoeHue aToMoB. XMMHYECKAS CBA3b.
OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE PeaKIun

[lepBbie MOMBITKY KJIACCUPUKAUU XUMUYECKUX EMEHTOB. [IoHATHE O rpynmax CXOJHBIX 3JI€MEHTOB (ILIE€J0YHBIE U IE€JI0YHO3EMENIbHbIE METaLIbI,
raJIOreHbl, UHEPTHBIE I'a3bl). DIIEMEHTHI, KOTOpble 00pa3yIoT aM(pOTepHbIe OKCUIbI U THIPOKCU/IBI.

[lepuonuueckuii 3axoH. [leproanueckas cuctema xumudeckux snemenToB . M. Menneneesa. KopoTkonepuoanas u JuiMHHONIEpUOIHAS (POPMBI
[Tepuonnueckoit cucrembl xumudeckux nemenToB Jl. 1. Menneneesa. [leproasl u rpynmnbl. @U3UUECKUN CMBICIT TTOPSIKOBOTO HOMEPA, HOMEPOB
MIEPUOJAA U TPYIIIBI DJIEMEHTA.

Crpoenue atomoB. CoctaB aTOMHBIX siiep. M3oTombl. DnekTpoHbl. CTpoeHHE AIEKTPOHHBIX 000JI0YeK aTOMOB MEPBBIX 20 XUMUYECKUX JIEMEHTOB
[Tepuonunueckoit cucremsl [. . MenaeneeBa. XapakTepucTHKa XMMHUYECKOTO JIEMEHTA MO €ro nojoxkenuto B [lepuoanueckoii cucreme /.
. Menneneena.

3aKOHOMepHOCTI/I HU3MCHCHUA pajuyca aTOMOB XUMHUUYCCKUX 3JIEMECHTOB, METANIMYCCKUX U HEMCTAIIJIIMYCCKUX CBOMCTB IO rpymmnam 1 nepuogam.

3unauenue [lepuoanueckoro 3akona u [lepuoanueckoil cucTeMbl XUMUYECKUX 3JIEMEHTOB JUIsl pa3BUTUsI Hayku U nipaktuku. J[. . Mennenees —
YYEHBIN U I'PAKIaHUH.

Xumunueckas cBs3b. KoBajieHTHas (HOJ’IﬂpHaH n HeHOJ'IHpHaH) CBA3b. BHCKTpOOTpI/IHaTeHBHOCTL XUMHYECKUX d1eMeHTOB. MoHHasl CBSI3b.

Crenens okuciieHus. OKUCIUTEIHHO-BOCCTAHOBUTEIIBHBIC pCaKknuunu. Hpoueccm OKHUCIICHUS ¥ BOCcCTaHOBIICHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.



Xumuueckuii Ixcnepumenm:

u3ydeHue oOpas3loB BELIECTB METAIOB U HEMETAJIOB, B3aUMO/ICHCTBIE THPOKCHUA IIMHKA C PACTBOPAMU KHUCJIOT U LIEJI0YEH, IPOBEICHHE OIBITOB,
WUTIOCTPUPYIOIIMX IPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKluil (ropeHue, peakliuy pa3iokKeHUsI, COETUHEHUS).

Mescnpeomemmnnie ceasu

Peanmaum{ MCKIIPCAMETHBIX CBs3CH IIpy U3YYCHHUHU XNMHU B 8 ximacce OCYHICCTBJIACTCA YCPE3 UCIIOJIb30BAHNEC KaK 06HII/IX C€CTCCTBCHHO-HAYYHBIX
HOH?[TI/II\/’I, TaK U HOHHTHﬁ, ABJIAIOMIUXCA CUCTCMHBIMUA JJIA OTACJIIBHBIX TPECAMETOB €CTECCTBECHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC OHATHS: HAYYHBIN (paKT, TUTIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CHHTE3, KIIaCCU(PUKALINSI, TIEPUOTUIHOCTD, HAOIIOICHHE,
SKCIEPUMEHT, MOACIMPOBAHUE, U3MEPEHUE, MOJIENb, SBJIICHUE.

®du3uKa: MaTepusi, aTOM, dJIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIU]I, U30TOIIbI, paIMOAKTUBHOCTh, MOJIEKYJIa, JIEKTPUYECKUN 3aps/l, BEIIECTBO, TEJIO,
00BbEM, arperaTHOE COCTOSIHUE BEIECTBA, T'a3, (U3NIECKUE BETUIMHBI, IUHUIIBI H3MEPEHUs, KOCMOC, TUTAHETHI, 3BE37161, COTHIIE.

buonorus: ¢porocuntes, nprxanue, ouocdepa.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHbIE IOPO/IbL, OJIE3HbIE HCKOMIaeMble, TOTLITUBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo U XuMH4ecKas pPe€aKIus

Hepnonnqecxﬂﬁ 3aKOH. HepnonnquKaﬁ CHUCTEMA XUMHUYCCKUX DJICMCHTOB I[ H. Menpeneena. CTpOGHI/Ie aTOMOB. SaKOHOMCpHOCTI/I B UIBMCHCHHHU
CBOMCTB XMMHUYECKHUX DJIEMEHTOB IEPBLIX TpéX NEprUoa0B, KaJInid, KaJIbIIUAd U UX COCIUHEHUHN B COOTBETCTBHH C IOJ0XKEHHUEM DJIEMEHTOB B
HepHOﬂHqCCKOﬁ CUCTCMC U CTPOCHUCM HX aTOMOB.



CrpoeHue BelecTBa: BU/Ibl XUMUYECKON CBA3HU. THIBI KPUCTAIIIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT TUIIA KPUCTAIIINYECKON
PELIETKY U BUAA XUMUYECKOW CBSI3H.

Kﬂaccmbmcaum{ N HOMCHKJIATypa HCOPTaHNYCCKUX BCHICCTB. XUMUYECKHE CBOMCTBA BCIICCTB, OTHOCAIIUXCA K PA3JIMYHBIM KJIaCCaM HCOPIraHUYCCKUX
CO@HHHGHHﬁ, FCHCTUYCCKaA CBA3b HCOPraHMICCKHUX BCIUICCTB.

Knaccugukanms XuMHIECKIX peakuii 0 pa3TUIHBIM PU3HAKAM (TI0 YUCITYy M COCTaBY YYaCTBYIOIIUX B PEAKIMH BEUIECTB, 110 TEIUIOBOMY (P (DeKTy,
10 U3MEHEHUIO CTETIEHEN OKHUCIEHUSI XUMUYECKUX AIEMEHTOB, 10 00paTUMOCTH, [0 YYaCTHUIO KaTalau3aTopa). DK30- U S3HIOTEPMUUYECKHE peaKluy,
TEPMOXUMHUYECKUE YPABHECHHUS.

[TonsiTie o ckopocTu XuMHUecKol peakuuu. [lonsarue 00 0OpaTUMbIX U HEOOPATUMBIX XMMHUECKUX peakuusax. [IoHATHEe 0 TOMOTeHHBIX U
reTeporeHHbIX peakuusx. I[lonstue o katanmse. IlonsaTre 0 xumMudeckom paBHOBeCUU. DAKTOPBHI, BIMSIONIME HA CKOPOCTh XMMUYECKON PEAKIIUN U
MTOJIOKEHNE XMMUYECKOTO PAaBHOBECHSI.

OKHCIUTETEHO-BOCCTAHOBUTEIHHBIC PEAKIINH, SJICKTPOHHBIN OaTlaHC OKUCITUTEIbHO-BOCCTAHOBUTEILHOM peakiuu. CocTaBieHUE YpaBHEHUM
OKHCITUTEITHFHO-BOCCTAHOBUTEILHBIX PEAKIIMHA C HCIIOIh30BAHIEM METO/Ia DJIEKTPOHHOTO OayiaHca.

Teopust 3MEKTPOUTUUECKON TUCCOTTHAITUN. DJIECKTPOJIUTHI M HEXJIEKTPOIUTH. KaTnoHbI, aHMOHBI. MeXaHU3M JUCCOITUAIIIH BEIIECTB C Pa3ITUIHBIMU
BHJIaMH XUMHUUYECKOU cBsi3U. CTenenp auccornuanii. CHIIbHBIE U CIIa0bIe SJIEKTPOJIUTHI.

Peakiiun nonHoro ooOMeHa. Y cioBHs IPOTEKaHUS pEeaKIMii HOHHOTO 0OMEHa, TIOJTHBIE U COKpaIEHHbIC HOHHBIE ypaBHEHUsI peakiuii. CBoHcTBa
KHCJIOT, OCHOBAHUHN U COJIEH B CBETE MPEJICTABICHUN 00 AJIEKTPOJIMTHUECKON Auccoruanii. KauectBeHHble peakiyu Ha HOHBL. [loHsTHE O THapOIH3E
coJIeH.

Xumuueckuii IKcnepumernm:

O3HAKOMJICHUC C MOJCIIAMU KPUCTAJUIMICCKUX peH_IéTOK HCOPraHMYCCKUX BCIICCTB — MCTAJIJIOB U HCMCTAJIJIOB (rpa(bHTa n anMa3a), CJIOKHBIX BCIICCTB
(XJ'IOpI/II[a HanI/Iﬂ), HUCCIICAOBAHUC 3aBHCUMOCTHU CKOPOCTHU XUMHYECKOM pc€aKuuu OT BOSﬂGﬁCTBHH Ppa3iINYHbIX q)aKTOpOB, HCCIICOOBAHUC
QJICKTPOIIPOBOJHOCTHU PpACTBOPOB BCHICCTB, IIPpOLECCa AUCCONUAIUN KHCIIOT, menoqeﬁ U coJIer (BO3MO)KHO HCIIOJIB30BaHUEC BHUCO MaTepI/IaJ'IOB),
MMPOBCACHUC OIBITOB, NJNIFOCTPUPYIOIIHUX NPU3HAKU ITPOTCKAHUA peaKHHﬁ HOHHOTO 00OMeHa (06pa3013aH1/Ie OocCaJKa, BBIACIICHUC rasa, o6pa30BaHHe
BO,[[LI), ONBITOB, UJNTKOCTPUPYIOIIHUX TPUMEPBI OKUCIIUTCIIbHO-BOCCTAHOBUTCIIBHBIX peaKuHﬁ (ropeHHe, pCaKkiumn pa3jioKCHUs, COG,I[I/IHGHI/IH),
pacCnmo3HaBaHUC HEOPraHNUYCCKUX BCHICCTB C IOMOIIbIO KAYCCTBCHHBIX peaKL{I/Iﬁ Ha NOHBI, PCHICHNUEC SKCIICPUMCHTAJIBHBIX 3a1a4.



HeMeTanasl M MX cOeTUHEHUS

OOmiast xapakTepuCcTHUKa rasoreHoB. OCOOEHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE CTeNEeHU oKucieHus. CTpoenue u (U3n4ecKrue CBOKW CTBA MPOCTHIX
BELIECTB — raJIOreHOB. XMMUYECKHE CBOWCTBA Ha IIpUMEPE XJI0pa (B3auMOJEHCTBUE C METAJUIAMU, HEMETalIaMy, LieJio4aMu). XJI0pOBOAOPOI.
ConsiHast KUCIIOTa, XMMMUYECKHE CBOMCTBA, NOJydyeHue, MpuMeHeHue. [leiicTBue xjiopa 1 XJ0poBOIOpOia Ha OPraHu3M uernoBeka. BaxHeifiue
XJIOPHUIBI U UX HAXOXKICHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka eMeHToB VIA-rpynmbel. OCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTepHbIC CTENICHN OKuciIeHus. CTpoeHHe U (PU3HYECKUE
CBOMCTBA MPOCTHIX BEUIECTB — KUCIOPOJIa U Cepbl. AJUIOTPONHBIE MOAU(PHUKALIUU KUCIOPOJa U cepbl. XUMUYECKHE cBOMCTBa cepbl. CepoBOIOpO,
CTpoeHue, pusnyeckrue u XuMu4Ieckue cBorcTBa. OKCHIBI CEPBI KaK MPEACTaBUTENN KUCIOTHBIX OKCUI0B. CepHas KUCIIOTa, GU3NIECKUE U
XUMUYECKHE CBOMCTBA (00IIHE KaK MPEACTABUTEINS Kilacca KUCIIOT U crienuduueckue). XUMHUYECKUE PEaKIUH, JIeKAIIHE B OCHOBE MPOMBIIIIIICHHOTO
crioco0a moJtydeHus cepHou KUCIOThI. [IpuMenenne ceproit kucnotel. Com cepHOM KUCTOTHI, KAYECTBEHHAs! peakilus Ha cyinb(par-uoH. Haxoxaenue
cephl U €€ COSTMHCHUI B IPUPOJIe. XUMHUECKOE 3arps3HEHNE OKPYKAIOMIEH CpeIbl COSAMHEHUSMU CePhl (KUCIIO THBIE JOXK/IH, 3arpsi3HEHNE BO3TyXa U
BOJIOEMOB), CITIOCOOBI €ro MPEA0TBPAICHUS.

OO0mas xapakTeprucTruka eMeHTOB VA-TpyIibl. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIC CTEIIEHU OKHCIIEHUS. A30T, paclipoCTpaHCHHE B
npupoje, Gu3nYecKne U XMMHUYECKHe CBOicTBa. KpyroBopoT a3ora B mpupoae. AMMHUaK, ero (pu3ndeckne 1 XMMHUIECKUE CBOMCTBA, TIOJTyYEeHUE U
npuMeHeHne. Com aMMOHUS, UX (PU3MUECKUE U XUMUYECKHAE CBOWCTBA, TpUMeHeHHe. KauecTBeHHas peakius Ha MOHBI aMMOHUS. A30THAst KHCIIOTa,
e€ mosrydenue, pu3nUecKkne 1 XUMHUUYECKHE CBOMCTBA (0OIIME KaK MPeICTABUTENS Kilacca KUCIIOT U cnieriuduyeckue). Mcnonb30BaHue HUTPATOB U
COJICH aMMOHHUS B KQUECTBE MUHEPAIBHBIX YA0OpeHHIA. XHMHUYECKOE 3arpsi3HEHHE OKPYXKAIOIIEH Cpe/ibl COSTMHEHHUSIMU a30Ta (KHUCIOTHBIC JT0K/IH,
3arpsi3HEHUE BO3/lyXa, MOYBBI U BOJ0EMOB). Docdop, autoTponnbie Moaudukanuu Gochopa, pusndeckne u xumuueckue cpoiictBa. Oxeun dpochopa
(V) u pocdopHas kucnora, Gpu3nuecKre 1 XMMUUECKUE CBOMCTBA, nmojydeHue. Mcnonbp3oBanue GocdaToB B KauecTBEe MUHEPAIBHBIX YAOOPECHUH .

O6mas xapakrepuctuka 3meMeHToB [VA-rpynnbel. OcoOeHHOCTH CTPOEHUSI aTOMOB, XapaKTepHbIe CTENCHH OKUCICHUS. YTIIepO/l, aJUIOTPOITHbIE
MoAu(UKAIIIH, paCIPOCTPAHEHHE B IPUPOE, (U3UUECKUEe U XUMudeckue cBorcTBa. Ancop6mus. KpyroBopot yrieposa B mpupoe. OKcu bl
yriaepoja, ux (pusndeckue u XMMHYECKUEe CBOMCTBA, AEMCTBHE HA )KUBbIE OPTaHU3MBI, IOJy4EHHE U MPUMEHEHHE. DKOJIOTUUYECKHUE MTPOOIIEMBI,
CBsI3aHHBIE C OKcuJoM yriepoaa (IV), rumoresa rmodanbHOrO MOTEIICHHUS KIIMMaTa, MapHUKOBBIN 3(hdekT. YronpHas KUCIoTa U €€ COu, UX
¢buznueckue U XuMUYeCKHe CBOWCTBA, NOJTyYeHHe U pruMeHeHre. KauecTBeHHas peakius Ha KapOoHaT-uoHbl. Mcnonp3oBanue kapOOHATOB B OBITY,
MEJIMLIUHE, TPOMBILIIIEHHOCTH U CEJIbCKOM XO35HCTBE.



[lepBoHauanbHbIE TOHATUS 00 OPraHMUYECKUX BEILIECTBAX KAK O COEIMHEHUAX yriepoaa (MeTaH, 3TaH, 3TUJIEH, alleTUIIEH, 3TaHOJI, IJIMLEPUH, YKCYCHas
kucinota). [lpupoaHbie HCTOYHUKH YTIIEBOA0POIOB (Yroiib, IPUPOIHBIN ra3, He(PTh), MPOAYKTHI UX MepepadoTKu (OeH3UH), UX POJIb B OBITY U
IIPOMBIIITIEHHOCTH. [IoHATHE 0 OMOJIOrMYEeCKH BaXKHBIX BEIIECTBAX: JKUpaX, OEJIKax, YriIeBOJax — U UX POJIM B )KM3HM ueloBeka. MaTtepuanbHoe
€IMHCTBO OPraHUYECKUX U HEOPraHMYECKUX COCIUHEHUH.

Kpemuuii, ero gpusnueckue 1 XMMHUYECKUE CBOICTBA, MojlyueHue U npumeHeHue. CoequHeHns KpeMHus B npupoje. OOuue npeacrapieHus 00 o Keuae
kpemHus (IV) u kpemHueBo#t kuciore. CHIIMKaThl, KX UCIIOJIb30BaHKUE B OBITY, B IPOMBIIIJIEHHOCTH. BaskHel 1111e CTpOUTENIbHbIE MaTEpHAaIb:
KepaMHKa, CTEKJI0, IIEMEHT, OeTOH, kene300eToH. [IpobiaemMbl 6€301MacHOr0 UCIIOIB30BAHUS CTPOUTENBHBIX MAaTEPUAIOB B IOBCEHEBHOM )KU3HU.

Xumuueckuii IKcnepumernm:

M3y4eHHe 00pa3lioB HEOPTAHNYECKUX BEUIECTB, CBOMCTB COJITHOM KMCIIOTHI, IPOBE/IEHNE KaUeCTBEHHBIX peaklnil Ha XJIOpUA-UOHBI U HaOII0AeHNE
IMPHU3HAKOB UX IMPOTCKAHMs, OIILITHI, OTpAXKAIINEC (1)I/ISI/ILIGCKI/IG 1 XUMHUYECKHE CBOMCTBA raJIOT€HOB U UX CO@)II/IHCHI/Iﬁ (BOSMO)KHO HCIIOJIB30BAHUC
BHJICOMATEpPHaJIoB), 03HAKOMJICHHE ¢ 00pa3amMu XJ0puI0B (TaJOTeHHUI0B), O3HAKOMJICHHE ¢ 00pa3iaMu cepbl U €€ COSTUHEHUSIMH (BO3MOKHO
WCTIOJIh30BaHNE BUICOMATEPUAIIOB), HAOIFOIEHHE TTpoIiecca 00yrIIMBaHUS caxapa Mo/ JeWCTBUEM KOHIICHTPHPOBAHHOW CEPHON KUCIIOTHI, N3YUeHHe
XMUMHUYECKHUX CBOMCTB pa30aBiIeHHOI CEpHOM KUCIIOTHI, TPOBE/IEHUE KAUECTBEHHOM peaklnu Ha Cyib(paT-uOH U HaOII0AeHHe TpU3HaKa e€ MpoTeKaHMus,
03HaKOMJICHHE ¢ (PU3NIECKUMHU CBOWCTBaMH a30Ta, pocdopa u ux coeaguHEHUH (BO3MOXKHO HCITOIH30BaHNUE BHIEOMATEPUAIOB), 00pa3amMu a30THBIX U
dochopHBIX ynoOpeHwii, moaydeHue, coOnpanue, paclio3HaBaHUe U H3yUYeHHE CBOMCTB aMMHaKa, POBEICHHE KaYeCTBEHHBIX PeaKIni Ha HOH
aMMOHUs 1 (hocaT-uoH 1 U3ydeHHE TPU3HAKOB UX MPOTEKAHMUs, B3aUMOICHCTBHE KOHIICHTPHUPOBAHHOM a30THOM KHCIIOTBI C MEIIBIO (BO3MOKHO
WCIIOJIb30BaHUE BUICOMATEPUAIIOB), U3yYCHHUE MOJIEIICH KPUCTAIUIMYECKUX PEIIETOK anMasa, rpadura, Gymiepera, 03HaKOMIICHHE C TTPOIIECCOM
aJicopOIMU PaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U YCTPONCTBOM IMPOTUBOTA3a, MOJyYeHHEe, COOMpaHKe, paClIO3HABaHUE U N3yYCHUE
CBOWCTB YIJICKUCIIOTO ra3a, MPOBEJACHNE KaUeCTBCHHBIX PEaKIuii Ha KapOOHAT M CHIIMKAT-UOHBI M U3yYCHHE TIPU3HAKOB UX MPOTEKAHUS,
03HAKOMJICHUE C TIPOAYKIMEH CHIIMKATHOW MPOMBIIIJICHHOCTH, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «BaxHele HeMeTauTbl U uX
COCIIMHEHUS.

MeTajuiibl U MX COeAMHEHHUS

O6ma;1 XapPaKTCPUCTHUKA XUMHUYCCKUX 3JICMCHTOB — MCTAJIJIOB HA OCHOBAHUHU HX I10JIOKCHHS B HepHOﬂquCKOﬁ CHUCTEMC XUMHUYCCKHUX 3JICMCHTOB I[
H. Mengeneena u CTPOCHHUA aTOMOB. CTpOGHI/Ie MeTannoB. MeTanuueckasi CBSI3b U MeTaJlJIMyecKas KpUCTAJUINYCCKAaA peméTKa. SHGKTpOXI/IMI/I‘IeCKI/Iﬁ
paa HaprI)KCHI/II\/’I MeTauIoB. DU3NUeCKre U XUMUYECKHE CBOMCTBA METAJLIOB. O6H_[I/IC CITOCOOBI MOJIYYCHH A MCTAJJIOB. IlonsTue o KOppo3nunu



METaJUIOB, OCHOBHBIE CLIOCOOBI 3aIMTHI X OT KOppo3uu. CruiaBsl (CTajb, YyT'yH, JIOPATIOMUHUHN, OpOH3a) U MX IPUMEHEHHUE B OBITY U
IIPOMBIIIJIEHHOCTH.

[[{esrounble MeTaiUIbL: TTONI0KEeHUE B [lepronnueckoit cucreme xumuyeckux 3neMmeHToB . . MenneneeBa, CTpO€HUE UX aTOMOB, HAXOXKICHUE B
npupojie. Puznueckre U XUMUYECKHUE CBOMCTBA (Ha TpuMepe HaTpus U Kayust). OKCUABI U TUAPOKCUIBI HATPUA U Kanus. [I[pumMeHeHne menoyHbix
METAJIOB U UX COCTMHEHUN.

[Ilesr0uHO3EMENBHBIE METAJUIBI MArHUWA M KaJbLH: TI0J0keHue B [leproanueckoit cucreme xumuyeckux aneMeHToB . . MenaeneeBa, cTpoeHre ux
aTOMOB, HaX0>KJIeHUE B npupoje. Puznueckue 1 XUMUYECKHE CBOMCTBA MarHus U Kanbliys. Baxkneine coeuHeHns Kanblust (OKCH, TUIPOKCHU],
coiin). JKEcTKOCTh BOJBI U CIOCOOBI €€ yCTpaHEHHU 1.

AmromuHnil: monoxenue B [leproanueckoit cucreme xumuiyeckux 3neMeHToB [. . MenpaeneeBa, ctpoeHne atoMa, HaX0KJICHHE B TPUPOJIE.
dusndeckrue 1 XMMUIECKHE CBOMCTBA aTfOMUHUS. AM(OTEpHBIE CBOMCTBA OKCHA M THIPOKCHIA ATFOMUHUSI.

Kenezo: nonoxenue B [lepuoanueckoit cucreme xuMmuueckux aeMeHToB J[. . MeHeneeBa, CTpoeHre aToma, HaX0XJAeHHe B mpupoe. Puzndeckue
U XUMHUYECKHe CBOMcTBa xkene3a. OKcuibl, ruapokcuabl v conu xenesa (I11) u xxenesa (I1I), ux cocras, cBoiicTBa U MoJydyeHHeE.

Xumuueckuii IKcnepumernm:

03HaKOMJIEHHE ¢ 00pa3liaMu METaJJIOB U CILIaBOB, UX (PU3UUECKUMH CBOWCTBAMU, U3yYEHHE PE3YJIbTaTOB KOPPO3UH METAJUIOB (BO3MOYXKHO
MCI0JIb30BaHNE BUIEOMATEPHUAIIOB), 0COOCHHOCTEH B3aUMOJICHCTBUS OKCH/IA KalIbIUs U HaTPHsI ¢ BOAOMN (BO3MOKHO HCIIOJIb30BaHUE
BHJICOMATEPHUANIOB), UCCIIEIOBAHUE CBOMCTB KECTKOM BOIBI, MpOIiecca TOPEHUS JKejle3a B KUCI0poie (BOZMOXKHO UCIOIb30BaHUE BIIEOMATEPUATIOB),
MIPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIMi HAa HOHBI: MarHus, Kajabllvs, aJJlOMUHUS, IMHKa, xene3a (II) u xenesza (I11), menu (I11), Habmronenue u
OTHCAaHKE MPOLECCOB OKPAIIMBAHUS IJITAMEHH HOHAMM HATPHS, KaJlus U KalblUs (BO3MOKHO HCIIOIb30BaHHE BUIEOMATEPHAIIOB), UCCIIEIOBAHUE
aM(pOTEepHBIX CBOMCTB I'MAPOKCH/IA ATIOMUHUS U THIPOKCHIa IUHKA, PElIeHe SKCIIEPUMEHTaIbHBIX 33/1a4 10 TeMe «BaxxHeiime MeTauisl U uxX
COCTUHEHUS.

X¥MHUA U OKpYKAaWIIas cpena

BemectBa u MaTcpHralibl B HOBCGHHGBHOﬁ ’KHU3HU YeloBeKa. be3onacHoe UCIoib30BaHUE BEIIECTB U XUMHUUYECKUX peaKHI/Iﬁ B 6BITy. HepBa;I IIOMO IIIb
IIpU XUMHUYCCKUX OKOr'aX U OTPABJICHUAX.



XUMHYECKOE 3arpsi3HEHUE OKpY Karolel cpebl (peaesibHas JoIycTUMas KOHLIEHTpalus BewecTs, faiee — [1IK). Poibs xumuu B perienun
HKOJIOTUYECKUX MTPOOIIEM.

Xumuueckuii Ikcnepumenm:
U3y4eHue 00pa3LoB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIOB, IOJIMMEPHBIE MaTepUalbl).
Meosrcnpeomemmnnie ceasu

Peanmaum[ MCKIPEIMETHBIX CBs3EH IIpHu U3Y4YCHUU XUMHWH B 9 ximacce OCYHIECTBIACTCA UCPE3 NCITOJIB30BAHNEC KaK 06IIII/IX C€CTCCTBCHHO-HAYYHbIX
HOH?[TI/II\/’I, TaK U HOHHTHﬁ, ABJIAIONIUXCA CUCTECMHBIMU JJIA OTACIIBHBIX TPECAMETOB €CTECTBECHHO-HAYYHOT'O IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MMOHATUS: HAYYHBIM (aKT, TUMOTE3a, 3aKOH, TEOPHs, aHATN3, CHHTE3, KiIacCudUKaIus, NepruoIMYHOCTb, HaOII0ICHHE,
AKCIIEPUMEHT, MOJISTUPOBAHNE, U3MEPEHHE, MOJICIIb, SBIICHHUE, TAPHUKOBBIN AP (EKT, TEXHOJIOTHS, MaTePHUAIIbI.

dusnka: MaTepusi, aTOM, JIEKTPOH, TPOTOH, HEUTPOH, MOH, HYKJIH/I, U30TOIIbI, PATHOAKTUBHOCTD, MOJICKYJIa, JJIEKTPUUECKHUM 3apsi, MPOBO JHUKH,
MOJIYIPOBOIHUKH, TUJIEKTPUKH, (OTOIIEMEHT, BELIECTBO, TEJIO, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, paCTBOPUMOCTb,
KpUCTAJIJIMYECKas peléTKa, CIuiaBbl, (PU3NUECKUE BEIUYUHBI, EAMHULIBI U3MEPEHHUS, KOCMHUUECKOE TPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COlHIIE.

buonorus: porocuntes, npixanue, Ouocdepa, sKocucTeMa, MUHEpaJIbHbIE YA00pEHUs, MUKPOIIEMEHThI, MAKPO3JIEMEHThI, MTUTATEIbHbIE BEIIECTBRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpabl, TOPHBIE TIOPO/IbI, OJIE3HBIE HCKOTIAaeMbIE, TOTLITUBO, BOJHBIE PECYPCHI.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE OCHOBHOI'O OBLHIEI'O
OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI



JIM9HOCTHBIE PE3YJIBTAThl OCBOCHUS IMPOTPAMMBbI OCHOBHOTO 001IIero 00pa30BaHUs JOCTHTAIOTCS B X0/1¢ OOYYCHUS XUMHH B €TUHCTBE YIeOHOH 1
BOCHUTATEILHOMI ACATCIIBHOCTH B COOTBCTCTBHU C TPAJUIIMOHHBIMHA pOCCHﬁCKHMH COUOKYJIBTYPHBIMHA U JYXOBHO-HPABCTBCHHBIMH LICHHOCTAMMU,
MPUHSATHIMU B OOIIIECTBE MTPABUIAMH U HOPMaMH MMOBEACHUS U CIIOCOOCTBYIOT MPOIIECCaM CaMOIIO3HAHHUS, CAMOPA3BUTHUS M COLUATHU3AIIUN
00yJaroIuxcs.

JImaHOCTHEBIE PE3YIbTAThI OTPAKAIOT TOTOBHOCTDH O6y‘I€lIOHIPIXC§I PYKOBOACTBOBATHCA CHCTEMOM IO3UTHBHBIX OEHHOCTHBIX OpI/IeHTaHI/Iﬁ " paCliupeHUC
OMbITA JCSATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIC B 4aCTuU:

1) MNATPUOTHIECCKOI'O BOCIIMTAHUS:

LIEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HICTOPUYECKOMY U HAYYHOMY HACJIEANI0, TOHUMaHHS 3HAYEHUSI XUMUYECKON HAyKH B
YKU3HU COBPEMEHHOT0 00111eCTBa, CIIOCOOHOCTHU BJIa/IeTh JOCTOBEPHOI HHPOpMAIIUEN O EPEIOBbIX JOCTHKEHUSIX U OTKPBITUSX MUPOBOU U
OTEUECTBEHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 yCTpOiCTBE MUpa U OOIIECTBA;

2) rpaxIaHCKOT0 BOCIIUTAHUS:

MIPE/ICTaBJICHHS O COLIMATIbHBIX HOPMaxX M MpaBUjIax MEKIUYHOCTHBIX OTHOLIEHUH B KOJIJIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEH HO
MOJIE3HOM, Y4eOHOMCCIIeIOBATEIBCKON, TBOPUECKON U APYTUX BUIAX EATEILHOCTH, TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM AEATEILHOCTH MPU
BBITIOJIHEHUH Y4E€OHBIX, [I03HABATEIBHBIX 33/1a4, BHIIOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB, CO3/1aHUU YUeOHBIX IPOEKTOB, CTPEMIICHHS K
B3aMMOTIOHMMAaHHIO ¥ B3aUMOIIOMOIIH B IpoIiecce ITON ydeOHOH AesITeTbHOCTH, TOTOBHOCTH OLIECHMBATh CBOE MOBEIEHUE U MOCTYIIKHA CBOUX
TOBApHUILEH C MO3ULIUK HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIEACTBUIA MOCTYIIKOB;

3) HeHHOCTH HAYYHOI'0 NO3HAHMS:

MHUPOBO33PCHYCCKUC ITPCACTABICHHUA O BEIICCTBC U XUMHYECKOM peaKknun, COOTBETCTBYIOIIHUEC COBPEMCHHOMY YPOBHIO Pa3BUTHA HAYKH U
COCTaBJAOMIUE OCHOBY IJISI IOHUMAHUA CYIITHOCTU Hay‘lHOﬁ KapTUHbI MHpPaA, IIPCACTABJICHHA 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUSA IIPUPO LI,
B3aHMMOCB34X YCJIOBCKA C HpHpOI[HOﬁ CpGHOﬁ, O pOJIM XUMHHU B IIOBHAHUHU ITUX SaKOHOMepHOCTefI;



MO03HABATEIbHbIC MOTHBBI, HAIIPABJICHHBIE HA MOJyYSHNUE HOBBIX 3HAHUI 110 XMMHHU, HEOOXOAUMBIE U1 0ObSICHEHHS Ha0II0JaeMbIX MPOIIECCOB U
SBJICHH, TIO3HABATEIILHOW, HH(POPMAITMOHHON M YMTATEILCKON KYJIBTYPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITETIbHOM paboThl ¢ y4eOHBIMU TEKCTAMH,
CIPAaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHHUECKUMH CPEJICTBAMH UH(OPMAITHOHHBIX TEXHOJIOT HIA;

MHTEpEC K 0OYYCHHUIO U MO3HAHUIO, TI0003HATEIBHOCTh, TOTOBHOCTD U CIOCOOHOCTH K CAaMOOOPa30BaHMUIO, IIPOSKTHOH U HCCIIEI0BATEIILCKON
JEATeTbHOCTH, K 0CO3HAHHOMY BBIOOPY HAIIPABICHHOCTH U YPOBHS 00Y4EHUS B AaTbHEUIIEM;

4) popMupoBaHNs KYJbTYPHI 310POBbA:

OCO3HAHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOIIIEHUS K CBOEMY 3/I0pPOBbIO, YCTAHOBKH Ha 3/I0POBBII 00pa3 *KU3HU, 0CO3HAHUE TIOCIICICTBU N U
HETIPUSATHE BPETHBIX MIPUBBIUEK (YIOTPEOICHUS aTKOTOJIs, HAPKOTHUKOB, KYPEHHUsI), HEOOXOIUMOCTH COOITIOCHUS TTpaBUil 6€30MacHOCTH MIPH
00pallleHuH ¢ XUMHUYECKUMU BEIIECTBAMH B OBITY U PEATbHOM KU3HHU;

5) Tpya0oBOro BOCIMTAHMS:

MHTEpPEC K MPaKTUUECKOMY H3yUYEHHIO Tpodeccuil ¥ TpyJa pa3IuvyHOro poja, yBaKeHUE K TPYAY U pe3yibTataM TPYAOBOM AESITEIbHOCTH, B TOM YHCIe
Ha OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMHUHU, 0CO3HAHHBINA BHIOOP MHAMBUAYAILHON TPAEKTOPUU MTPOJOKEHNS 00pa30BaHus C yUETOM
JUYHOCTHBIX MHTEPECOB U CLIOCOOHOCTH K XUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH, yCIeHOM MpodeccnoHalbHOM 1eATeNbHOCTH U
pa3BUTHS HEOOXOUMBIX YMEHUM, TOTOBHOCTH a/IalITUPOBATHCA B MPO(ecCHOHABHOM cpejie;

6) K0JI0rH4YeCKOro BOCIIUTAHUSA:

OKOJIOTHYCCKH ueﬂecoo6pa3Hoe OTHOIICHHUEC K IPHUPOAC KaK HCTOUYHUKY XKU3HU Ha 3CMJ'IC, OCHOBE €€ CYII€CTBOBAHM:A, IOHUMAaHNEC ICHHOCTHU 310 pOBOI'O
H 0€30IMacHOro o6pa3a KH3HH, OTBETCTBCHHOC OTHOILICHUE K CO6CTB€HHOMy (1)I/I3I/I‘{GCKOMy H IICUXUYCCKOMY 3J0POBbIO, OCO3BHAHUEC HECHHOCTHU
CO6.]'IIOI[€HI/I5I IIpaBUJI Oe3omacHOro IOBEACHUS ITPU pa60Te C BEICCTBAMH, a TAK)XKEC B CUTyallUAX, YI'POXKAOIIUX 3J0POBBIO U )XU3HU JIIO,I[GI;'I;

CIIOCOOHOCTH MNPUMCHATH 3HAHUSL, IIOJIYHACMbIC ITPHU U3YUCHUN XUMHUH, U1 PCHICHUSA 3a/laYd, CBA3aHHBIX C oxpyxcafomeﬁ HpHpOI[HOﬁ cpezloﬁ, JJIA
IOBBIIICHUA YPOBHA 9KOJIOTHYECKOH KYJIbTYpPbI, OCO3HAHUS r100aJILHOTO XapakKTepa 3KOJIOTHYCCKHUX HpO6J'IeM n HYTCﬁ HUX pCHICHUA ITIOCPCACTBOM
MCTOJAOB XUMHUH, IKOJIOTUICCKOI'O MBIIIIJICHHU, YMCHUA PYKOBOJACTBOBATLCA UM B HO3HaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ u COHHaHBHOﬁ IIPpAaKTHUKCE.



METAIIPEAMETHBIE PE3YJIBTATHI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIACISAIOT 3HAUUMBIE sl (POPMUPOBAHKSI MUPOBO33PEHHUS OOIIEHAYYHbIEC TOHSTHS (3aKOH, TEOpHs,
MIPUHIINIL, TUIIOTE3a, PaKT, CUCTEMA, POLIECC, IKCIIEPUMEHT U JAPYIOE€.), KOTOPbIE UCIIOIb3YIOTCSA B €CTECTBEHHO-HAYUHBIX YUYEOHBIX MIPEIMETAX U
MO3BOJISIIOT Ha OCHOBE 3HAHUH M3 STHX MPEAMETOB (HOPMHUPOBATH MPEACTABICHHUE O LEJIOCTHON HAyYHON KapTHHE MUPA, M YHUBEPCAJIbHBIE YUeOHbIC
necTBUs (MM03HaBaTENbHbIE, KOMMYHUKAaTUBHBIE, PETYJIATUBHBIE), KOTOpbIE 00eceurBatoT (OPMHUPOBAHNE TOTOBHOCTH K CAMOCTOSITEIbHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUEOHOH EATEIbHOCTH.

IMo3naBaTebHBbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS
Ba3oBble Jornuyeckue aAeiicTBUA:

YMCHUA UCIIOJb30BATh HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHHUA ITPU OCBOCHUHA 3HAHWIL: PaCKpBIBATE CMBICTT XUMHUYCCKUX TTOHSI TN (BBII[CJ'I?[TB ux
XapaKTCPHBIC ITPU3HAKH, YCTaHABJIMBATH B3aUMOCBA3b C JPYT'UMU HOHSITI/ISIMI/I), HCIIOJBb30BAaTh IOHATHUA JJIsA 00BACHEHUSA OTACIBHBIX d)aKTOB n
ﬂBJ'IeHI/II\/'I, BI)I6I/IpaTB OCHOBAHUA U KPUTCPUHN I maccmbnxaunn XUMHWUYCCKHUX BEHICCTB U XUMHNUYCCKHUX peaKHHﬁ, yCTaHaBJIUBATh IMPUYUHHO-
CJICACTBCHHBIC CBA3U MCXKIY 00BEeKTaMU HU3Y4YCHHS, CTPOUTH JIOTUYCCKUC PACCYKIACHUA (I/IH,Z[YKTI/IBHHG, JACAYKTHUBHBIC, I10 aHaJ'IOFI/II/I), J€J1aThb BBIBOJbI
" 3aKJIIIOUYCHMUSA,

YMCHHE IIPUMCHATH B IIPOLCCCE IMO3HAHMUS IIOHATHA (HpeI[MCTHBIe n MeTaHpe,[[MeTHBIe), CUMBOJIMYCCKHUC (3HaKOBBIe) MOJCIIN, UCIIOJIB3YEMBIC B XUMHUU,
Hp606paSOBBIBaTB IKUPOKO IMIPUMCHACMBIC B XUMHWHU MOJCJIIbHBIC IIPCACTABJICHUSA — XHUMHUYECKHUH 3HAK (CI/IMBOJ'I BJICMCHTa), XHUMHYCCKasA Q)opMyna n
YpaBHCHHC XUMHWYECKOH p€aKuuu — Ipu pCIICHUN y‘I66HO—HO3HaBaTeHBHLIX 3aj1a4, C y‘{éTOM 9TUX MOJACIBbHBIX Hpe):[CTaBJ'IeHI/Iﬁ BBIABJIATHE U
XapaKTCepU30BaTh CYICCTBCHHBIC ITPU3HAKHN NU3Y4aCMbIX 00BEKTOB — XMMHUYECKHX BCIICCTB U XUMHUNYCCKUX peaKI.[HfI, BBIABJIISTH O6H_[I/Ie
3dKOHOMCPHOCTH, ITPUIUHHO-CIICACTBCHHBIC CBA3U U IIPOTUBOPCYHSA B U3YJACMbIX IPOLECCAX U SABJICHUSX.

Ba3oBrble ucciaenoBarebCcKHe IeiicTBUA:



YMEHHE MCIOJIb30BaTh MOCTABIIEHHBIC BOIIPOCHI B KAYECTBE MHCTPYMEHTA IMMO3HAHMUS, a TAK)KE B KAUYECTBE OCHOBBI [T (POPMHUPOBAHUS TUTIOTE3BI TI0
MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUI;

nproOpeTeHNe OTBITA IO IJIAHUPOBAHUIO, OPTaHU3ALUHU M TPOBEACHUIO YICHUYECKUX IKCIIEPUMEHTOB, YMEHHE HAOII01aTh 32 X0IOM IpoIiecca,
CaMOCTOSITEIIEHO MTPOTHO3UPOBATH €0 Pe3yabTar, GOPMYINPOBATH 000OIIEHHUS U BBHIBOIBI 110 pe3yabTaTaM MPOBEAEHHOTO OIBITA, HCCIEOBAHUS,
COCTaBJIATh OTYET O MPOAETIaHHON padoTe.

Pa6ora ¢ undopmanmueii:

yMEHHE BbIOMpPATh, aHAIM3UPOBATh U UHTEPIIPETUPOBATh MH(POPMALIMIO pa3IUYHBIX BUJIOB U (DOPM IpeICTaBICHHUS, TOTYy4aeMYI0 U3 Pa3HBIX
HCTOYHUKOB (Hay4HO-TOMYJIsIpHAst IMTEPATypa XMMHUYECKOIO COJIEpKaHus, CIIpaBOYHbIe TocoOus, pecypchl IHTepHETa), KpUTUUECKH OLIEHUBATh
MIPOTUBOPEUYUBYIO U HEJOCTOBEPHYIO HHPOPMALIHUIO;

YMEHHE MPUMEHSTh Pa3INnYHbIE METO/IbI U 3aIIPOCHI ITPH MOUCKE U 0TOOPE HH(OPMALIUK U COOTBETCTBYIOIINX AAHHBIX, HEOOXOUMBIX IS
BBITIOJIHCHUSL yqe6HBIX " IMTO3HABATCJIBHBIX 3a1a4 OHpeHeHéHHOFO THIIA, an06peTeHHe OIIBITA B 00JIACTH MCIIOJIE30BaAHUS I/IH(bOpMaIII/IOHHO-
KOMMYHHKATHBHBIX TeXHOHOFHﬁ, OBJIAICHUC Ky.]'IBTypOI\/’I AKTUBHOT'O MCIIOJIB30BaHUA PA3JIMYHBIX ITIOUCKOBBIX CUCTEM, CaMOCTOATECIIBHO BBI6I/IpaTI)
ONTUMAITbHYIO (POpMY TIpECTaBICHHUS HHPOPMAIIMU U WIUTIOCTPUPOBATH PEIIaeMble 3314 HECIIOKHBIMU CXEMaMH, TUarpaMMaMu, JpyriMH
dhopmamu rpaduKy ¥ ©X KOMOMHAIUSAMU;

YMEHHE HUCII0Ib30BaTh U aHAIM3UPOBATh B Mpoliecce yUeOHOU U UCCIIeA0BATEIbCKOM EATEIHHOCTH HH(DOPMALIUIO O BIMSIHUU TPOMBIIIJICHHOCTH,
CEJILCKOTO XO34MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

YMEHHUS 33/1aBaTh BOIIPOCHI (B XOJI€ IUaiora u (Mjm) IMCKYCCHH) IO CYIIECTBY 00Cyk/1aeMoi TeMbl, JOPMYIHUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTEIILHO BBITIOJIHEHUS IPEIOKEHHON 3a1auu;

YMCHHUSA NMPEACTABJIIATDH MMOJYYCHHBIC PE3YJIbTAThI MO3HABaTEIbHOM AeITEeIbHOCTH B YCTHBIX U ITUCBbMCHHBIX TCKCTAX; ACJATh MPE3CHTAINIO PC3YJIbTATOB
BBIIIOJIHCHUA XUMHUYCCKOI'O 3KCIICPUMCHTA (na60paTopHoro OIIbITA, J'Ia60paT0pH01>i pa60TBI 10 UCCIIEJOBAHMIO CBOIICTB BCIICCTB, yqeGHoro HpO@KTa);



yMeHUS y4eOHOTO COTPYAHUYECTBA CO CBEPCTHHUKAMH B COBMECTHOM IMO3HABATENILHON M UCCIIE0BATENLCKOM AEATEIBHOCTH IPU PELICHUU
BO3HUKAIOIIMX MPOOJIEM Ha OCHOBE yu€Ta OOLINX HHTEPECOB M COTIIACOBAHUS NO3ULIUH (00CYXIeH!Us, 0OMEH MHEHUSMH, «MO3TOBBIE IITYPMBD»,
KOOpAMHAIMS COBMECTHBIX EHCTBUH, ONpEAeTICHIE KPUTEPHEB 0 OI[CHKE Ka4eCTBA BHIMOJHEHHON pabOThI U JApyrue).

PerJIHTI/IBHbIe YHUBEpPCAJIbHBbIC y‘leﬁl—[ble JeHCTBHUA:

YMEHHE CaMOCTOSTEIbHO ONPEEIATh LN NS TeIbHOCTH, TUIAHUPOBATh, OCYILECTBIISATH, KOHTPOJIUPOBAThH U MPU HEOOXOAUMOCTH KOPPEKTUPOBATh
CBOIO JESTEIbHOCTD, BEIOMpaTh Hanbosee 3ppeKTUBHBIE CIOCOOBI pelIeH!s] Y4eOHbIX U MO3HABATENIbHBIX 3aja4, CAMOCTOSITENIEHO COCTABIIATh WU
KOPPEKTUPOBATh NMPEAJIOKEHHBIN aJrOpUTM ASHCTBUN IPU BBINIOJHEHUH 3a/1aHU C YUETOM MOJYYEHHs] HOBBIX 3HaHUN 00 U3y4aeMbIX O0BEKTaX —
BEIIECTBAX U PEAKIMIX, OLIEHUBATh COOTBETCTBHUE MOTYYEHHOTO Pe3y/IbTaTa 3asBJICHHO 11€JT1, YMEHHE HUCII0JIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI,
Ipe/UlaraéMble B yCIOBUHU 3aaHUM.

INPEIMETHBIE PE3YJIBTATbBI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB 110 OCBOEHUIO 0053aTEIBLHOIO COIeP KaHUs, YCTAHOBJICHHOTO JaHHOU (efepanbHON pabouell mporpaMMOi,
BBIJICIISIFOT: OCBOCHHBIE 00YYAIOIIMMUCS HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUM, crieliuprUecKue i MPeIMETHON 001acTH «XUMUs», BUJbI
JESITEeNILHOCTH T10 MOJTYYSHHUIO HOBOTO 3HAHUS, €T0 UHTEPIPETAIIH, IPEOOPa30BaHUIO U TPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX M HOBBIX CUTYAIUIX.

K koHIy 00ydeHus B 8 ki1acce rpeMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXkaTh CPOPMHUPOBAHHOCTD Y OOYHAIOLIUXCS YMEHHIA:



PaCKpBIBATh CMbBICI OCHOBHBIX XUMUYECKUX MOHSATHI: aTOM, MOJIEKYJIa, XUMUYECKUN 3JIEMEHT, MPOCTOE BEILIECTBO, CIOKHOE BEIIECTBO, CMEChH
(omHOpPOIHAS M HEOAHOPOIHAS ), BAJIGHTHOCTh, OTHOCUTEIbHAS aTOMHAs M MOJISKYJISIpHAsl Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs
Macca, MaccoBas J0JIsl XMMUYECKOTO 3JIEMEHTA B COCIMHEHUH, MOJISIPHBIH 00BEM, OKCHI, KHCJIOTa, OCHOBAHHE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTETICHb OKUCIICHHSI, XUMHYECKas PEaKIHs, KIIACCU(DUKALINS PEAKIIUI: peaKluy COCTUHEHUS, PEaKIIUU PA3JI0KCHHUS,
peaKkiy 3aMeIeHUs, PEaKui 00OMEHa, K30~ U IHIOTEPMUUECKUE PEAKIIUU, TEIIIOBOU d(DPEKT peakiuu, apo aToma, SIEKTPOHHBIN CIOM
aToMa, aTOMHasi OpOUTAIIb, PAJYC aTOMa, XUMHUYECKasl CBSI3b, TIOJIIPHAS M HETIOJIIPHAsI KOBAJICHTHASI CBSI3b, HOHHAS CBSI3b, NOH, KATHOH,
aHUOH, PaCTBOP, MaccoBas J0JIs BellecTBa (IIPOLIEHTHAs KOHIICHTPAIIKs) B paCTBOPE;

MJUTFOCTPUPOBATH B3aHMOCBSI3b OCHOBHBIX XUMHYECKUX IMOHATHM U IPUMEHATh 3T MOHATHS IIPY OITMCAHUY BELIECTB U UX IPEBPALICHUN;
HCI0JIb30BAaTh XUMHUUYECKYIO CUMBOJIUKY JUIsl COCTaBJICHUS (JOPMYJI BEIIECTB U yPaBHEHUIN XUMUYECKUX PEAKIIHII;

OTIPEIeNIATh BaJIEHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSIX, CTETIEHb OKUCIICHUS JJIEMEHTOB B OMHAPHBIX COCTUHEHUSX,
MIPUHA/IIEKHOCTD BEIIECTB K ONPEeIEHHOMY KJIacCy COEMHEHHH 1Mo popMyrnam, BUA XUMHUYECKOH CBSI3U (KOBAJIEHTHAs M MIOHHAs) B
HEOPraHUYECKUX COCANHEHUAX;

packpsiBaTh cMmbich [leproanueckoro 3akona J[. . MenaeneeBa: 1eMOHCTpUPOBATh MOHUMaHUE MEPUOTUYECKON 3aBUCUMOCTH CBOWCTB
XMUMHUYECKUX JIEMEHTOB OT UX MoJioxkeHus B [lepuonnyeckoil cucrteme, 3aKOHOB COXPaHEHUSI MAaCChl BELIECTB, IOCTOSIHCTBA COCTAaBa, aTOMHO -
MOJIEKYJISIPHOTO y4eHHsI, 3aKOHa ABOrajipo;

OTIHCHIBATh M XapaKTepu30BaTh TabauuHyto popmy [lepronnyeckoil cucTeMbl XUMHUYECKUX JIEMEHTOB: Pa3inyaTh MOHATHS «TJIaBHAS
noarpynna (A-rpymnmna)» u «nodounas noarpymnmna (b-rpymma)y», Masbie u 60bIIKE TEPUOIbl, COOTHOCUTH 0003HAYEHHSI, KOTOPhIE UMEIOTCS B
tabnuue «lleprnonnyeckas cucreMa xumuueckux siaemMeHToB JI. . MenzaeneeBa» ¢ 4uCIOBBIMU XapaKTEPUCTUKAMH CTPOCHUS aTOMOB
XMUMHYECKUX JIEMEHTOB (COCTaB U 3apsij A1ipa, 001Iee YUCI0 AIEKTPOHOB U PACIIPEICTICHUE UX 110 SJIEKTPOHHBIM CIIOSIM);

KJIaccu(UIIMPOBATh XUMUYECKHE DIIEMEHTBI, HEOPTAaHMUECKUE BEIIECTBA, XMMUYECKUE PEaKIiK (110 YUCITY U COCTABY YYaCTBYIOIIUX B PEAKIHH
BEIIECTB, 10 TeIIOBOMY 3P PeKTy);

XapaKTCPHU30BaATb (OHI/ICBIBaTB) O6H.[I/Ie XMMHYECKHE CBOMCTBA BEIIISCTB Pa3JIMYHbIX KIIACCOB, IIOATBCPIKAAA OIIMCAHUC IIPUMEPAMHA
MOJICKYJIAPHBIX ypaBHeHI/Iﬁ COOTBCTCTBYIOIINX XUMHUYCCKUX peaKHHﬁ;



e IIPOTHO3UPOBATH CBOMCTBA BCIHICCTB B 3aBUCHUMOCTHU OT UX KAYCCTBCHHOT'O COCTaBa, BO3MOKHOCTH INPOTCKAHUA XUMHUUYCCKUX HpeBpameHHﬁ B
PA3JINYHBIX YCIIOBHUAX;

e  BBIYHCIIATH OTHOCUTEIBHYIO MOJICKYJSIPHYIO U MOJISIPHYIO MacChl BEIIECTB, MACCOBYIO JIOJIFO XUMUYECKOTO 3JIEMEHTa 10 (popMysie CoeAnHEHMS,
MacCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI 110 YPABHEHUIO XUMHUUECKOU peaKIInu;

e IPUMEHATh OCHOBHBIE ONIEPALIUU MBICIUTEIBLHON IESITEIbHOCTH — aHAJIU3 U CUHTE3, CPaBHEHUE, 0000I1IeHNEe, CUCTEMATU3AlINIO,
KJIaccu(UKAINIO, BHISIBJICHUE TIPUIUHHO-CIIEICTBEHHBIX CBA3EH — JUI N3yYSHHSI CBOMCTB BEIIECTB M XUMUYECKUX PEAKIUil, €CTECTBEHHO-
Hay4yHbl€ METO/IbI IO3HAHUS — HAOII0IeHNE, U3MEPEHHE, MOIETTUPOBAHUE, SKCIIEPUMEHT (peasbHbIM U MBICICHHBIN);

e CIIEZI0OBATh MTPABWIIAM TOJI30BAHUS XUMHUECKOH MOCYI0N 1 1a00paTOpHBIM 000PYIOBaHHEM, a TAKXKE ITPaBUIIaM 0OpAIleHUS C BEIICCTBAMH B
COOTBETCTBUU C HHCTPYKIIUSIMH IO BBIITOJIHEHUO JTA00PATOPHBIX XUMHUYECKUX OTIBITOB TIO TIOJTY4SHHUIO U COOMPAHUIO Ta3000pa3HBIX BEIECTB
(BOZIOpO/Ia M KUCIIOPO/Ia), IPUTOTOBIICHHIO PACTBOPOB C OTIPENEIEHHON MacCOBOM JI0JIeH paCTBOPEHHOTO BEIIECTBA, INIAHUPOBAThH M MTPOBOTUTH
XHUMHYECKHE YKCIICPUMEHTHI 110 PACIIO3HABAHHUIO PACTBOPOB MIEIOYCH M KHCIIOT C TIOMOIIBIO HHINKATOPOB (JIakMyc, (peHondTanenH,
METHJIOPAHXK U JIPYTHE).

K xoHiy 06y4yenust B 9 kjiacce npeaMeTHbIE Pe3yIbTaThl HA 0230BOM YPOBHE JAOJDKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y 00YUAIOIIMXCS YMEHUM:

e  PacKpbIBaThb CMBICII OCHOBHBIX XMMUUYECKUX MOHATUM: XUMUYECKUH AJIEMEHT, aTOM, MOJIEKYJla, MOH, KATUOH, AHUOH, POCTOE BEIIECTBO,
CJI05KHO€ BEIIECTBO, BAJICHTHOCTD, AIEKTPOOTPUIIATEILHOCTD, CTETIEHb OKUCIICHUS, XUMUUYECKasl PEaKIUsl, XAMUYECKasl CBA3b, TEILIOBOM
3hdeKT peakiuu, Mojb, MOJISIPHBIA 00BbEM, PACTBOP, SJECKTPOJIUTHI, HEAJICKTPOJIMTHI, JJICKTPOIUTHIECKAS JUCCOLMAIIHS, PEaKIIUd HOHHOTO
oOMeHa, KaTaJIn3aTop, XUMHUYECKOE paBHOBECHE, 00paTHMbIEe 1 HEOOpAaTUMBIE PEaKIMH, OKHMCIIMUTEIILHO -BOCCTAHOBHUTEIIbHBIE PEAKITUH,
OKHCIIUTENb, BOCCTAHOBHTEIIb, OKUCICHUE U BOCCTAHOBIICHHE, aJUIOTPOIHS, aM(pOTEPHOCTh, XUMHYECKAsl CBsA3b (KOBaJICHTHAs, HOHHAS,
MeTaJTn4eckasi), KpucTaJsIn4eckas pemérka, Koppo3usi METaIJIOB, CIUIaBbl, CKOPOCTh XMMHUECKOHN peakluu, MPeeIbHO A0MyCTUMAas
koHueHtpamus [1/IK Bemectna;

e WIUIIOCTPUPOBATH B3AUMOCBA3b OCHOBHBIX XUMHUYCCKUX MOHSITHH U MPUMCHATDH 3TU MMOHATHS ITPU OINMMCAHUHN BCIICCTB U UX npeBpameHHﬁ;

® HCHOJIb30BATb XUMHUYCCKYIO CUMBOJIUKY IJId COCTABJICHUA (bOpMy.]I BCIICCTB U ypaBHeHI/Iﬁ XUMHWYCCKUX peaKuHﬁ;



OTIPEeIEIATh BAJICGHTHOCTh U CTETICHb OKUCIICHUS] XMMHUUECKHUX AJIEMEHTOB B COCIMHEHUSIX Pa3IMYHOTO COCTaBa, MPUHAIJICKHOCTh BEIIECTB K
OTIpeNIeIEHHOMY KJIACCy COCMHEHHM 10 GopMyIaM, BUI XUMHUECKOHN CBsI3U (KOBAJIGHTHAsS, HOHHAS, METAJUIMYECKAs ) B HEOPraHUIECKUX
COCIIMHEHUSX, 3apsi]] HOHA 10 XUMUYECKOH (popmyIie, xapakTep cpeabl B BOAHBIX PACTBOpaX HEOPraHUUECKUX COSTUHEHUH, THTT
KPUCTAJUTMYECKOUN peEéTKH KOHKPETHOTO BEIIECTBA;

packpbiBath cMbich [lepuoanueckoro 3akona /. M. MenzeneeBa u 1IeMOHCTPUPOBATH €r0 IOHUMAHKE: OMUCHIBATh U XapaKTepU30BaTh
tabimunyto Gopmy [leproaudeckoil CHCTEMBI XUMUYECKHX DJIEMEHTOB: Pa3Inyarh MOHATHS «TJIaBHAS MOArpymnma (A-rpymnmna)» u «mooodHas
noarpymnma (b-rpymnma)y, mansie 1 60JbIINe EPHUOIBI, COOTHOCUTHh 0003HAYEHUS, KOTOPHIE UMEIOTCS B MIEPUOANYECKOM TaOIHUIE, C YNCTOBBIMU
XapaKTEPUCTHKAMU CTPOEHHUSI aTOMOB XUMHUUYECKHX 3JIEMEHTOB (COCTaB U 3apsl sApa, 00IIee YUCII0 AIEKTPOHOB U PACTIPEICIICHUE UX TI0
AJIEKTPOHHBIM CJI0SIM), OOBSICHSTH 00IIME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB JIEMEHTOB M UX COCIMHEHUM B TMpeJierax MajIbiX IEPHOJIOB
Y TJIaBHBIX TIOATPYII ¢ YUETOM CTPOCHHS UX aTOMOB;

KJIaCCU(UIIMPOBATH XUMUYECKUE DJIEMEHTHI, HEOPTaHWYECKHE BEIIECTBa, XMMUUECKHE PEAKIMH (IO YUCIY U COCTaBy yJacCTBYIOLIUX B PEaKIIUU
BEIIECTB, 110 TEIIOBOMY 3(P(PEeKTy, 0 N3MEHEHUIO CTENIEHEW OKUCICHHSI XUMUYECKUX JIEMEHTOB);

XapaKTepHU30BaTh (OMMCHIBATH) OOMIHME U CICIM(PUICCKUE XUMHUIECKHE CBOMCTBA MPOCTHIX M CJIIOKHBIX BEIIECTB, MO ITBEPXKIasi OTIMCAHHE
IIpUMEpPaMU MOJIEKYJISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOINX XUMHYECKUX PEAKIIMIL;

COCTaBJISITh YPAaBHEHUSI DJICKTPOTUTHICCKON TUCCOIUAIINN KUCIIOT, IEJI0Uel U COJICH, TTOJTHBIE M COKpAIIEHHbBIE YPaBHCHUSI PeaKI[Uii HOHHOTO
oOMeHa, ypaBHEHUS PEaKIUid, TOATBEPKIAFOIINX CYIIECTBOBAHNE TCHETHYECKOW CBS3M MEK/Ty BEIIECTBAMHU PA3IMYHBIX KIACCOB;

PaCKphIBATh CYIIHOCTE OKUCIIUTEIIBHO-BOCCTAHOBUTCIIBHBIX peaKI_[I/If/'I MOCPEACTBOM COCTABJICHUSA SJICKTPOHHOT'O OanaHca 3TUX peaKHI/Iﬁ;

IIPpOrHO3HUPOBATb CBOMCTBaA BCIICCTB B 3aBUCUMOCTHU OT UX CTPOCHHA, BO3SMOXKXHOCTH ITPOTCKAHUA XUMHUUYCCKUX npeBpameHI/Iﬁ B PA3JIMIHBIX
YCIIOBHAX;

BBIYUCIIAITE OTHOCUTCIIBHYO MOJICKYISIPHYIO U MOJISIDHYHO MACChI BEIICCTB, MACCOBYIO JOJIFO XUMHUYCCKOTO 3JIECMCHTA 110 q)OpMy.]'Ie COCIMUHCHMHA,
MacCCOBYIO JOJIIO BCUICCTBA B PaCTBOPE, IIPOBOJUTH paC‘IéTH 10 YpPaBHCHHIO XUMHYECKOH pE€aKuuu;

coOJIFOIaTh MPaBHJIA MOJIb30BAHMSI XUMHYECKOW TIOCYION U TA0OPAaTOPHBIM 000PYIOBAaHHEM, a TAKXKe MIPpaBUiIa 0OpaIleH s C BEIIECTBAMH B
COOTBETCTBUU C MHCTPYKIHUSMHU IO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB TIO MOJYYEHUIO U COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(aMMMaKa ¥ yrieKucioro rasa);



e MPOBOJUTH PEAKIMH, OATBEPIKIAIOIINE KAUeCTBEHHBIN COCTAaB PA3JIMYHBIX BEIIECTB: PACIIO3HABATH ONBITHBIM ITyTEM XJIOPHUI-, OPOMU/I-,
noaua-, kapoonat-, pochat-, CUIMKAT-, CylbdaT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS 1 HOHBI H3YYE€HHBIX METAJIIIOB, IPUCYTCTBYIOIIHE B
BOJIHBIX PaCTBOPAaX HEOPraHUYECKUX BEILIECTB;

IMPUMCHATH OCHOBHBIC OIICpaluu MBICITUTEIIFHOM ACATCIIBHOCTU — aHAJIN3 U CUHTC3, CPABHCHUC, O606HICHI/I€, CUCTCMAaTU3alUI0, BBIABJICHUC IPUYNHHO-
CICACTBCHHBIX CBsI3CH — I U3YyUCHUA CBOMCTB BC€IICCTB U XUMHNYCCKHUX peaKuHﬁ, C€CTCCTBCHHO-HAYYHBIC METO/JAbI IIO3HAHUS — HEI6J'IIOIICHI/IC,
HU3MEPCHHUEC, MOJACIIMPOBAHUC, SKCIICPUMCHT

TemaTnueckoe NJaHNPOBaHMeE MO y4eOHOMY KYypcy «Xumus» B 8 kiacce

2 Jaca B HeJleno, Bcero 68 yacoB 3a yueOHBIN TOT

Kom-Bo 9acos OCHOBHBIE BU/IBI IEATEITLHOCTH 00yYarOIINXCS DeKTPOHHbIE (LHPPOBHIC)
HaumeHoBaHue
Ne /i pA3ICIOB H TeM Bcero | KP | TIP/ 00pa3zoBaTebHBIC PECYPCHI
HpOrpaMMBI JIP/ (mst yautenst 1 00yJaroIIuXcs)
PP
Paszgea 1. [leppoHayanbHble XMMUYECKHE TOHATHS
1.1 | Xumusa — BaxkHast 5 2 PackpbIBaTh CMBICIT N3y4aeMbIX TOHATHIA. bubnuorexa [JOK
o0JacThb PackpsiBaTh posib XUMHH B PUPOJIC U KU3HM ueoBeka, | https://m.edsoo.ru/7f41a636
€CTECTBO3HAHMUS U e€ CBSI3b C APYTUMU
MPAKTUYECKOMN HayKaMmH.
NesITeNIbHOCTH Paznuuath yncThie BellecTBa U CMECH;
YeJloBeKa OJIHOPOJHbIE U HEOJHOPOJAHbIE cMecH. Pasnuyars
1.2 | BemectBa u 15 1 bu3nYeCcKre 1 XUMHIECKHE bubnuorexa [JOK
XUMUYCCKUE SIBJICHMUSL. https://m.edsoo.ru/7f41a636
peaxkuuu CrnenoBatp anropuTMaM UCHOIb30BaHUS
Hroro 20 1 2 SKCIEPUMEHTAIBHBIX METOI0B —
1o HAOIOJICHHS U SKCIIEPUMEHTA.
pasze Habmtonate u onuceiBaTh 00BEKTHI IPU MTPOBEICHUH
1y JNEMOHCTpAIH U 1a00PaTOPHBIX OIBITOB [0 U3YYCHHIO
(dbu3nYECKUX CBOMCTB BEIIECTB, CIOCOOOB
paszesieHus cMecel BelecTB. [IpoBoAuTE XuMHUUECKUN
SKCIIEPUMEHT TPH pa3IeIeHUu cMeceil (Ha mpumMepe




OYHCTKH [TOBAPEHHOM COJIM) B XOAETIPAKTUYECKOM
pabotsr Ne 2.

CnenoBath IpaBuiaM IOJIb30BaHUS XUMUYECKOU
HOCYJI0¥ U JIab0PaTOPHBIM 000PYIOBAaHUEM, a TAKKE
npaBuiIaM oOpaIeHNsT C XAMHUYECKUMH BEIIECTBAMH B
COOTBETCTBUHU C UHCTPYKIIMEN

IIPU BBINIOJIHEHUH NpaKkTUdeckoil padboTsl Ne 1.
BricTpanBath pa3BEpHYTHIC TMCHBMEHHBIC M YCTHBIC
OTBETHI C OMTOPOM

Ha MHPOPMAIUIO U3 y4eOHUKA U CIIPABOYHBIX
MaTepuasIoB, IPAMOTHO UCMOJIb30BaTh U3yUYEHHBIN
MOHATUHHBIN

ammapar Kypca XxuMun. OnpeaessiTh MpHU3HAKH
XUMHAYECKUX PEaKINii, YCIOBHS UX MPOTCKAHHUS.
OOBACHATH CYITHOCTDh (PU3UUECKUX U XUMUYECKHX
SBJIEHUHN C TOUKH 3PEHUS aTOMHO-MOJIEKYJISIPHOTO
yUEeHHUS.

KnaccudumupoBaTh XuMHuueckre peakiuu (o Yucity u
COCTaBy pearupyromux 1 00pa3yronuxcs BeIecTB).
CoctaBiarh GopMysibl OMHAPHBIX BEIIECTB IO
BaJICHTHOCTH U OIPEIENATh BAJICHTHOCTH MO (hopMyJiamMm
BemiecTB. PaccTaBisiTh K03 PUITHEHTHI

B ypaBHEHUSX XUMHUYECKUX peakuuii. Habmronats u
OTHCHIBATh OOBEKTHI MIPH MPOBEICHUU AEMOHCTpAUi 1
71a00PaTOPHBIX OTBITOB.

[TpoBoauTH BEIYMCIIEHUS IO (hOpPMYySIaM XUMUYECKUX
COEIMHEHUN 1 YPaBHEHUSAM XUMHYECKUX PEaKIIUM.
[IpuMeHsTh ecTeCTBEHHO- HayYHbIE METO bl IIO3HAHUS
(B TOM yncne HaOI0ACHNE, MOJICTTUPOBAHHE,
9KCIIEPUMEHT U OCHOBHBIE OTIEPAIlUU MBICITUTEIHHOM
JESATETLHOCTH (CpaBHEHHE, KIIACCHU(PUKALIHS )
BricTpanBath pa3BépHyThIe TMCbMEHHBIE U YCTHBIE
OTBETHI C ONTOPOU




Ha THPOPMAIUIO U3 yI4eOHUKA U CITPABOYHBIX
MaTepHaioB, TPaMOTHO MCIIOJIb30BaTh H3Y4YEHHBIN
IIOHATUIHBIN annapar Kypca XUuMHH

Paznen 2. Baxueiimine npeacTaBuTe M HEOPraHMYEeCKUX BelIECTB

2.1 Bo3znyx. Kucnopon.
[Toustue 06 okcumax

Hcnonb3oBaTh XMMHUECKYIO CUMBOJIUKY /IS
COCTaBJICHUS (POPMYIT BEIIECTB, MOJICKYIISPHBIX
YPaBHEHUH XUMHUYECKUX PEAKIHM C y4acTHEM
KHCJIOpO/a.

XapaxTepru3oBarh (OMHUCHIBATh) COCTAB BO3/1yXa,
¢uznyeckue 1 XUMUYECKHE CBOMCTBA KUCIOPO/a,
CIOCOOBI €ro MOJy4YeHHUs, IPUMEHEHNE U 3HaUEHHE B
MIPUPOJIE U )KU3HU YEIOBEKa.

CpaBHUBAThH peakiMy TOPEHUS U MEIJICHHOTO
OKHUCJICHUSL.

OOBACHATDH CYIIHOCTH SKOJOTMUECKUX MPoOIIeM,
CBSI3aHHBIX C 3arpsS3HEHUEM BO3IyXa.

CrnenoBath npaBujaM 0€30TacHOM pabOTHI B
1abopaTopuu MpH UCIOJIb30BAHUN XUMUYECKOM MOCYIbI
1 000pyIOBaHUs, a TAKXKE ITpaBUIaM OOpaIieHus ¢
TOPIOYMMHU BEIIECTBAMHU.

[1n1anupoBaTh U OCYIIECTBISATH HA

MPAKTUKE XUMUYECKHE SKCTIEPUMEHTBI, TPOBOINUTH
HAOJIOJICHHS], J1e1aTh BHIBOIBI IO Pe3yibTaTaM
JKCIIEPUMEHTA

IIPU NPOBEJICHUU J1A00OPATOPHBIX OIMBITOB U
MPAKTHYECKON pabOTHI.

BbruncnsaTe KOMMUYECTBO BEIECTBA, 00bEM rasza 1o
dbopmynam.

Y4acTBOBaTh B COBMECTHOM paboTe B TpyIIIIE.
BricTpanBath pa3BépHyThIE TUCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOU

Ha MH(OPMAIHIO U3 yYeOHUKA U CITPABOYHBIX

bu6mmoreka [{OK
https://m.edsoo.ru/7f41a636




MaTepHuasoB, IPaMOTHO UCIOJIb30BATh U3YYCHHBIN
IOHATUIHBIYN anmnapar Kypca XuMHH

2.2

Bonopon.Ilonstue o
KHUCJIOTaX U COJISIX

PackpbpIBaTh CMBICT U3y4aeMBbIX MOHATHI U IPUMEHSATH
9TH MOHSTHUS TPU ONMTUCAHUU CBOMCTB BEUIECTB U HX
IIPEBPAILCHUI.

XapakTepru30BaTh (OMHMCHIBATH) (U3HMUECKUE U
XMMHUYECKHE CBOMCTBA BOJIOPO/A, CIIOCOOBI €ro
MOJIy4YeHUSs], IPUMEHEHHUE.

CoOupats ipubOp IS IOJIyUYEHUS BOJAOPO/IA.
Hcnonb30BaTh XUMUUECKYIO CUMBOJIUKY IS
cocTaBiieHus1 GOpMYJ BEIIECTB, MOJIEKYJISIPHBIX

YPaBHEHUN XMMHUYECKUX PEAKIUI C y4aCTHEM BOJIOPOAA.

Brrauciaste MOTSIPHYIO MacCy BEIIECTB; KOJUYECTBO
BelIecTBa, 00bEM Ia3a, Maccy BEIECTBa;

[IpoBOAMTH pacUYETHI IO YPAaBHEHUSIM XUMHUECKHUX
peakuuii: KoauyecTBa, 00b€Ma, Macchl BEIIECTBA I10
U3BECTHOMY KOJIMUYECTBY, 00BEMY, Macce peareHTOB WK
MPOJIYKTOB PEAKIUH.

CrnenoBath npaBuiamM 0€30TacHOM pabOTHI B
1abopaTopuu MpH UCIOJIb30BAHUN XUMUYECKOM MOCYIbI
1 000pyIOBaHUs, a TAKXKE ITpaBUIaM oOpaIieHus ¢
TOPIOYMMHU BEIIECTBAMU B OBITY.

[InanupoBaTh U OCYIIECTBISATH HA MPAKTUKE
XUMHYECKUE IKCIICPUMEHTHI,

IPOBOAUTH HAOIIOICHUS, 1e1aTh BHIBOBI 110
pe3yapTaTaM 3KCIIepUMEHTA.

Y4acTBOBaTh B COBMECTHOM padboTe

B Ipynine

bubmuoreka [IOK
https://m.edsoo.ru/7f41a636

2.3

Bona. PactBopsl.
ITousttre 00
OCHOBAaHHUIX

PackpeiBaTh CMBICI H3y4aeMbIX IOHATHI U IPUMEHATH
9TH MOHATHUS IPU OIIMCAHUN CBOMCTB BEILECTB U UX
[IPEBPAILICHU.

XapakTepu3oBaTh GU3NUECKUE NXMMHUECKHE CBOMCTBA
BO/Ibl, €€ POJIb KAK PACTBOPUTEINS B IPUPOIHBIX

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636




npoueccax. CoCTaB/IATh ypaBHEHUS XUMHUECKUX
peaKkuui ¢ y9aCTUEM BOJBI.

OOBACHATDH CYLIHOCTb 3KOJIOIMUECKUX MPOOIIEM,
CBSI3aHHBIX C 3arpsI3HEHUEM MPUPOIHBIX BOJI, CIIOCOOBI
OYMCTKU BOJBI OT IPUMECEHN, MEPHI 110 OXPaHE BOJL

OT 3arpsi3HEHUsI.

[1nanupoBaTh 1 OCYIIECTBIIATH HA IPAKTHKE
XUMUYECKUE

9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOAEHNUS, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM

SKCIIEPUMEHTA IIPH NMPOBEIECHUH J1a0OPATOPHBIX OMBITOB
U TIPaKTUYECKOM pabOoTHI.

CrnenoBath mpaBuiamMm 0€30TacHOM pabOTHI B
1ab0paTopuu MpH UCIOJIb30BAHUN XUMUYECKOM MOCYIbI
1 000pyIOBaHUS.

[IpoBOANTH BRIUKCIEHHUS C TPUMEHEHUEM TTOHSTHUS
«MaccoBasi J0J1s BEllecTBa

B pacTBOpE».

BricTpauBath pa3BépHyThie TUCEMEHHBIE U YCTHBIE
OTBETHI C OMIOPOM

Ha nHpopMaIrio U3 ydeOHUKA U

CIIPaBOYHBIX MaTEpPUAJIOB, TPAMOTHO HCIIOJIb30BATh
M3YYCHHBIN NOHATUWHBIN anmapaT Kypca XUMUU

24

OCHOBHBIE KJIaCCHI
HEOPraHMYeCKHX
COEOUHEHUN

11

KnaccudumupoBaTs n3ydyaeMble BEIIECTBA 110 COCTaBY U
CBOMCTBaM.

CoctaByath GOpMYIIbI OKCUIOB, KACIOT, OCHOBAHHH,
CoJIeH U Ha3bIBaTh UX

M0 MEKIYyHApOJHOM HOMEHKIIATYpE.

[IporHo3upoBaTh CBOKWCTBA BEIICCTB

Ha OCHOBE OOIIMX XUMUYECKHX CBOWCTB U3y4EHHBIX
KJIACCOB/TPYIII BEUIECTB,

K KOTOPBIM OHU OTHOCSITCSI.

CocTaBisITh MOJIEKYJISIPHBIE YPABHEHUS PEAKIIUH,

bu6mmoreka [IOK
https://m.edsoo.ru/7f41a636




WLUTIOCTPUPYIOIIUX XUMUYECKUE CBOMCTBA U CIIOCOOBI

MOJTy4EHUS BEIIECTB M3yYCHHBIX
KJIaCCOB/TPYIII, a TAKKE MOATBEPIKIAOIINX
TCHETHYECKYIO B3aUMOCBSI3b MKy HUMU.
[Tpou3BONUTH BBIYUCICHUS

110 YPAaBHEHUSM XHMHYCCKUX PEaKIUM.
[ImannpoBaTh U OCYIIECTBISATH HA MIPAKTHUKE
XHUMHYCCKUC

9KCTIEPUMEHTHI, TPOBOIUTH HAOIOACHUS, IENIaTh
BBIBOJIBI 110 PE3YJIbTaTaM

AKCIIEPUMEHTA TIPH MTPOBEICHUT

71a00PATOPHBIX OMBITOB U MPAKTUYECKUXPAOOT.
CrnenoBaTh mpaBujaM 0€30TacHOM pabOTHI B
naboparopuu

MIPH KCIIOJTb30BAaHUH XHMHYECKOHN TIOCY/IBI U
000pyI0BaHUS.

BricTpanBath pa3BépHyTHIC TUCHMEHHBIC U YCTHBIC
OTBETHI C OMIOPOM

Ha nH}OpMaIHIO U3 YICOHHKA U CITPABOYHBIX
MaTepuasoB, FPAMOTHO UCMOJIb30BaTh U3yUYCHHBIN
MOHATUIHBIN alapar Kypca XuMuu

UTOoro

30

Paznen 3. Ilepuoandeckuii 3akoH u [lepuoauyeckas cucrema xumuueckux sneMeHToB [{. . Menneneena.
Crpoenue atoMoB. XuMHu4ecKas CBs3b. OKUCINTEIFHO-BOCCTAHOBUTEIIBHBIC PEAKIIUN

3.1

Ilepuoanueckuit
3aKOH U
Ilepnoanueckas
cHcTeMa
XUMHYECKUX

anemeHTOB J[. 1.

Menneneesa.

7

PaCKpHBaTL CMBICJI IICPUOIUICCKOI'O 3aKOHaA.
OnuceBaTh CTPOCHHUC Ta6J'II/II_IbI

«Hepnommecxaﬂ CHUCTEMA XUMHNYCCKUX 3JICMCHTOB I[I/I

Menneneesay.

MoenupoBarh CTPOCHHUE aTOMA, SHEPTETUUECKUX
YPOBHEW U MOAYPOBHEN NPU MIOMOIIH PUCYHKOB,
3JIEKTPOHHBIX

bubnuoreka [JOK
https://m.edsoo.ru/7t41a636




Crpoenue aToMa

KOH(UTYpALHiA U AIEKTPOHHO- TpadUIecKuX GOPMYIL
[MosicHATh pU3NUECKUl CMBICIT

HOPSAJIKOBOTO HOMEPA, HOMEPOB I1EPUOJIA U TPYIIIIBI
JJIEMEHTA.

XapakTepru30oBaTh XMMHUUECKHUE AJIEMEHTHI IIEPBBIX TPEX
MIEPUOJIOB, KA, KAJIbLIMI U UX COCTUHEHUS 110
M0JIO’KEHHUIO

B [Iepnoanueckoii cucreme .M. Menneneesa.
OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOMCTB XUMUYECKHUX DJIEMEHTOB (M3MEHEHHE PalnyCOB
aTOMOB, 3JIEKTPOOTPULIATENBHOCTH, BAJICHTHOCTH) U UX
CcoeqUHEHNN

B IIpe/ienax MaJlbIX IEPUOJIOB U TJIaBHBIX MOJTPYIII C
Y4ETOM CTPOECHUS UX

aTOMOB; Y4acTBOBaTh B COBMECTHOM paboTe B mape min
rpymIe.

BricTpanBath pa3BépHyThle TUCEMEHHBIE U YCTHBIE
OTBETHI C OMTOPOM

Ha nH(OpMaIHIO U3 yIeOHHKA U APYTHX HCTOYHUKOB, B
toM uunciie IntepHera

3.2

Xumudeckas CBS3b.
OKHCITUTEIIEHO-
BOCCTaHOBHUTEILHEIE
peakiuu

PackpbIBaTh CMBICIT N3y4aeMbIX TOHATHIA.

Onpenensatb BUI XUMHYECKON CBS3U B COEAMHEHUH.
MoenupoBaTh CTPOCHHE MOJIEKYJI PU MOMOIIH
PUCYHKOB, MOJIEJIEH, SJIEKTPOHHBIX U CTPYKTYPHBIX
dbopmyin. Mcroap30BaTh XHMUUYECKYIO CHMBOJIMKY IS
cocTaBjeHus (GOPMYIT BEIIECTB, MJICKTPOHHOTO OajlaHca
peaKIuid.

Onpenensitb CTENEHb OKUCIECHUSI aTOMOB XUMHUYECKUX
3JIEMEHTOB 10 (hOpMyJiaM U COCTaBIATH GOPMYIIbI
OMHAPHBIX COCTMHEHHH 110 CTENIEHU OKHCJICHUS aTOMOB
XHUMHYECKHUX 3JIEMEHTOB.

Ornpenensatb OKUCIUTENb U BOCCTAHOBUTENb.
PaccraBasaTe

bu6mmoreka [IOK
https://m.edsoo.ru/7t41a636




KOA(PPUIIUEHTHI B CXEMaX IMPOCTHIX OKUCITUTEIHHO-
BOCCTAaHOBUTEIBHBIX PEAKIIUI METOJOM DIIEKTPOHHOTO
Oananca.

Habmo1aTh XMMHUYECKHUE OTBITHI IO TUIAHY,
AQHAIM3UPOBATH U JICIATh BHIBOJIBI.

Ucnons3oBate UKT s co3manns MoaeieH,
MOITOTOBKH MIPE3CHTAIIHM, JOKIIAJI0B 10 TEME.
BricTpanBath pa3BépHYTHIC TUCHMEHHBIC U YCTHBIC
OTBETHI C ONOPOI Ha MHPOPMAIUIO U3 yUEeOHUKA U

Jpyrux
HNCTOYHHUKOB, B TOM YHCJIC I/IHTepHCTa

Uror 15 1
0 1o
pasne
1y
Pesep 3
BHOE
BpeEM
s
OBLIEE KOJIMYECTBO 68 4 5
YACOB 11O
IMPOI'PAMME
TemaTudeckoe IJIAHMPOBAHUE M0 YU4eOHOMY Kypcy «XuMus» B 9 kiacce
2 Jaca B HeJlesto, Bcero 68 4acoB 3a yueOHBIN TO/T
Ko-Bo yacos OcHoBHBIE BUIBI JESATEBHOCTA O0YUYAIOLIUXCS DnexTpoHHbIE (ITUPPOBLIC)
J\jg :){aT;fﬁ:gia::; o TKP | TP ( 06pa30BaTeJ'IBHgIe pecypcsl :
n/m JUISL YIUTENS] B 00YJaroIIuXCst
NPOrpamMmbl

Pazgen 1. BemiecTBo 1 XUMHYECKHE pcaKknunun




1.1 IToBTOpEeHuE N XapakTepru30oBaTh XMMHUUECKHUE IEMEHTHI NTepBbIX TpEX | bubnnoteka LIOK
yriryOJaeHne 3HaHUH NEPUOJIOB, KAJIUS U KAJIbLIUS 10 UX MOJI0XKEHUIO B https://m.edsoo.ru/7f41a636
OCHOBHBIX Pa3/eJIOB ITepuoguueckoii cucreme . 1. Menneneesa. bubnuorexa [JOK
Kypca 8 Kiacca KnaccudummpoBars 1 Ha3pBaTh HEOPraHUICCKUE https://m.edsoo.ru/00adb59e

BELIECTBA U3YYEHHBIX KJIACCOB.
OnuceIBaTh 00IME XUMUYSCKHE CBOMCTBA BEIICCTB bub6mmoreka [IOK
Pa3IMYHBIX KJIACCOB, MOATBEPKIATh CBOMCTBA https://m.edsoo.ru/00adb6b6
IpUMEpaMU MOJIEKYJISIPHBIX YPAaBHEHUH XUMUYECKUAX
peakiuii. bubnuotexa [JOK
OnpenensTs BUJ XMMUUECKOHN CBSI3U U THII https://m.edsoo.ru/00adb7e2
KpUCTaJUIMYECKON PEIIETKH BEIIECTBA.
[Iporao3upoBathk cBOKCTBA BEIIECTB B 3aBUCUMOCTH OT bubnuoreka [IOK
UX CTPOCHUSL. https://m.edsoo.ru/00adbac6
BricTpanBath pa3BEpHYTHIEC TMCHEMEHHBIC M YCTHBIC
OTBETHI C OTIOPOM
Ha HHQPOPMAIIUIO U3 yYeOHUKA U
CIIPaBOYHBIX MaT€pPUAJIOB, TPAMOTHO HCII0JIb30BATh
M3YYCHHBIN NOHATUUHBIN anmapaT Kypca XUMUU
1.2 | OcHOBHBIE PackpbIBaTh CMBICT N3y4aeMbIX OHATHI U TPUMEHSTh bubnuorexa [JOK
3aKOHOMEPHOCTH 3T MOHATHUSA NPU ONTUCAHUU CBOWCTB BEILIECTB U UX https://m.edsoo.ru/7f41a636
XUMHUYECKUX MPEBPAILICHUH. bubnuorexa [JOK
peakimit KnaccudunupoBath XuMuuecKre peakifu 1o https://m.edsoo.ru/00adbcb0

pa3IMYHBIM MPU3HAKaM. Y CTaHABJIMBATh 3aBUCUMOCTb
CKOPOCTH XUMHUYECKOW PEAKIIUU OT Pa3IMYHBIX
(bakTopoB.

[TporHo3upoBaTh BO3MOXHOCTH

NPOTCKAHHS XUMUYECKUX MTPEBPAILCHUI B pa3InYHBIX
YCIIOBHSIX.

Onpenenstb OKUCIUTENL U BoccTaHOBUTENb B OBP.
CocTaBisiTh IEKTPOHHBIN OaTaHC peaKluu.
[Tpon3BOANUTE BBIYUCICHUS IO XUMUYCCKUM
YpaBHEHUSIM.

Y4acTBOBaTh B COBMECTHON paboTe B Mape WM IPyTIIIe.

bu6mmoreka [IOK
https://m.edsoo.ru/00adbe9a

bubmuoreka [JOK
https://m.edsoo.ru/00adc28c

bubmuoreka [JOK
https://m.edsoo.ru/00adcade




BeoicTpanBath pa3BEpHyTbIE IMCBMEHHBIE U YCTHBIE
OTBETHI C OITOPOM

Ha UH(OpMAIHIO U3 yueOHUKA U CTIPABOYHBIX
MaTepHuasoB, PaMOTHO MCIOJIb30BAaTh U3YYCHHBIN
IIOHATUIHBIN annapar Kypca XUMHH

1.3

DNEeKTPOTUTHYECKAs
JICCOITHAITHSL.
XUMUYECKUE
peaxIuu B
pacTBOpax

PackpbiBaTh CMBICH U3y4aeMbIX HOHATHI, a TAKKE
CMBICIT TEOPUU

3JIEKTPOJIUTUYECKON JUCCOLUALINY.

OOBACHATH IPUUUHBI

3JIEKTPOINPOBOTHOCTH BOJIHBIX PACTBOPOB BEILIECTB,
pasznuuaTh ciaadble U CHIIbHBIC DJIEKTPOJIUTHI.
CocTaBiaTh ypaBHEHUS JUCCOITUAIIMUKHICIIOT, eJI0uen
U COJIEH, MTOJHBIE U COKPAIIEHHbIE NOHHBIE YPABHECHUS
XUMHUYECKUX PEAKIIU HOHHOTO 0OMEHa, KpaTKHe

HWOHHBIE YPaBHEHHUSI POCTHIX PEAKINN THAPOIIN3a COJIEH.

XapakTepru3oBaTh O00IHE XUMHUIECKHUE CBOMCTBA
BEIIIECTB PA3JIMYHBIX KJIACCOB HA OCHOBE TEOPUU
3NEKTPOJIUTUYECKON TUCCOLMALMY; TOATBEPKIATh
CBOMCTBA MMPUMEPAMU MOJIEKYJISIPHBIX U HOHHBIX
YpPaBHEHUH XUMUUYECKUX PEAKIIHM.

Pemrate skcnepuMeHTaNbHBIE 3a/1a4U IO TEME.
[InanupoBaTh 1 OCYUIIECTBJIATh HA MTPAKTUKE
XUMUYECKUE

9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHNUS, JeNaTh
BBIBO/JIBI 10 Pe3yJIbTaTaM

JKCIIEPUMEHTA IIPH NMPOBEACHUU JT1a0OPATOPHBIX OIMBITOB
U IPaKTUYECKUX paboT.

CrnenoBath mpaBuiiaM 6€30MacHOI paOOTHI B
1a00paTopun MpH UCIOJIb30BAHUN XUMUYECKOM MOCYIbI
U 000pyI0BaHUS.

[IpoBOANTH BBIUKCIEHUS IO XUMUYECKUM YPaBHEHHUSIM.
Y4acTBOBaTh B COBMECTHOM paboTe B ape WM TPyTIIIE.
BricTpauBarh pa3BEpHyThI€ MMCbMEHHBIE U YCTHBIE

bu6mmoreka [{OK
https://m.edsoo.ru/7t41a636
bu6mmoreka [{OK
https://m.edsoo.ru/00add9d4

bu6moreka [IOK
https://m.edsoo.ru/00addd12




OTBETHI C OITOPOM
Ha MH(OpPMAIHIO U3 yueOHUKA U IPYTUX
MCTOYHUKOB MH(OopMaiuy, B ToM uncie MarepHera

HTOoIr
0

17

Pazgen 2. HemeTamisl 1 UX COEIUHEHMUS

2.1

Oobmas
XapaKTEePUCTUKA
XUMUYECKUX
anemeHToB VIIA-
rpynnsl. ['agoreHsl

OOBACHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUH CBOMCTB HEMETAJJIOB U UX COCIMHEHUH B
npeieniax MaJblX MEPUOJIOB U TJIABHBIX MO PYIIIT
[Teproanueckoi CUCTEMbI XUMUYECKHX SJIEMEHTOB C
Y4ETOM CTPOCHUS UX aTOMOB.

XapaxTepu3oBarh (pU3NUecKUe U XUMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB TAIOTEHOB (HA MMPUMEpPE XJI0pa) U
CJIOXHBIX BEILECTB (XJI0POBOJOPO/Ia, XIOPHAa HATPHs),
CHOCOOBI MX MOJIy4eHUS], IPUMEHEHHUE 1 3HAUCHUE B
NPUPOJE U )KU3HU YEIIOBEKA.

Onpenensars XJI0pua-UOHBI B PACTBOPE.

[InanupoBaTh M OCYIIECTBIIATH HA IPAKTUKE
XUMUYECKUE

9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHUS,

JIeJ1aTh BBIBOJBI IO PE3YIIbTATAMIKCIIEPUMEHTA [IPU
POBEJCHUH JJAOOPATOPHBIX OMBITOB U MPAKTUYECKUX
pabor.

CrnenoBatp mpaBuiiaM 6€30MacHOI pabOTHI B
nabopaTopun

IIPU UCIOJIb30BAaHUU XUMHUYECKOU MOCYIbI U
000pynOBaHUS.

BricTpauBarh pa3BEpHYThIE IMCbMEHHBIE U YCTHBIE
OTBETHI C OIIOPOU

Ha MHPOPMAIUIO U3 y4eOHUKA U CITPABOYHBIX
MaTepuajoB, TPaMOTHO MCIOJIb30BATh N3YUCHHBIN

bu6moreka [IOK
https://m.edsoo.ru/7f41a636
bu6moreka [IOK
https://m.edsoo.ru/00addfe2

bu6moreka [IOK
https://m.edsoo.ru/00ade104




MTOHATUNHBIN

anmnapar Kypca XUMHH

HANPsDKEHUN METAIIJIOB).

Hcnonb30Bath Ipy BHIIOJHEHUH YU€OHBIX 331aHUM U B
IPOLIECCE UCCIIEN0BATENbCKON JEATENILHOCTH HAyYHO-
HOTMYJISIPHYIO JINTEPATYPY XUMUYECKOTO COACpPKAHMUS,
CIIPaBOYHbIE

MaTepuasl, pecypcsl HTEepHETa

2.2

O6mas
XapaKTEPUCTHKA
XUMHUYCCKUX
aneMeHTOB VIA-
rpynnsl. Cepa u e€
COCAUHCHUSA

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 3JIEMEHTOB

VIA-rpynnel 1 Ux CO€IMHEHUH C YUETOM CTPOCHHS UX
aTOMOB.

XapaxTepu3oBarh (pU3NUECKUe U XUMUYECKUE CBOMCTBA
MIPOCTOTO BEIIECTBA CEPHI U €€ COeTMHEHHI
(cepoBO10PO/AA, OKCUIOB CEPBI, CEPHON KHUCIIOTHI,
cynb(daToB), CIOCOOBI UX MOTYIEHUs, TPUMEHEHUE U
3HauYEHUe

B [IPUPOJIE U KU3HM yesoBeka. OnpenenaTs Haauuue
cynb(]aT-nOHOB B pacTBOPE.

OOBACHATDH CYIIHOCTH SKOJOTUUECKUXITPOOIIEM,
CBSI3aHHBIX C MepepabOTKON COCTMHEHUH CEePHI.
[TnaHupoBaTh U OCYIIECTBIATH HA MPAKTUKE
XUMHYECKHE

9KCIIEPUMEHTBHI, IPOBOIUTH HAOIOACHNUS, JeNaTh
BBIBOJIBI 110 PE3yJIbTaTaM

JKCIIEPUMEHTA.

CrnenoBath mpaBuiiaM 6€30MacHOI pabOTHI B
nabopaTopun

IIPU UCTIOJIb30BAHUU XUMHUYECKOM MOCYIbI U
000pynOBaHUS.

[Tpou3BOANTE BHIUMCICHUS [0 XUMHUYECKUM
YpaBHEHUSIM.

Vcnonb30BaTh NpH BBINOJHEHUH Y4eOHBIX 3aJaHUM

bu6moreka [IOK
https://m.edsoo.ru/7t41a636
bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade64a

bu6moreka [IOK
https://m.edsoo.ru/00ade802

bu6moreka [IOK
https://m.edsoo.ru/00adea28

bu6mmoreka [IOK
https://m.edsoo.ru/00adec8a




TEKCTHI y4eOHHKA, CIPABOYHBIE MaTEPUAIIBI
(ITepronueckyro cucTeMy XMMHUYECKUX 3JIEMEHTOB /.
N. MenneneeBa, TabJInIly pacCTBOPUMOCTH KHCIIOT,
OCHOBAHUH U COJIEH B BOJIE, JIEKTPOXUMHUYECKUH PsIL
HaANpPsDKEHUN METaIJIOB).

Hcnonb3oBath py BHIIOJHEHUH YU€OHBIX 33JaHUM U B
IIPOLIECCE UCCIIEN0BATENBCKOM AESITEIBHOCTH HAYYHO-
HNONYJISIPHYIO JIMTEPATYPY XUMHUYECKOTO COACPKAHUA,
CIIpaBOYHbIE

Marepuasl, pecypcsl IHTepHeTa

2.3

Oobmas
XapaKTepuCTHUKa
XUMHYECKUX
271eMeHTOB VA-
rpynnsl. A3or,
¢dbocdop u ux
COEIMHEHUS

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 2JIEMEHTOB

VA-rpynibl ¥ uX COEIUHEHUMN ¢ YYETOM CTPOEHUS UX
aTOMOB.

XapaxTepu3oBarh (pU3NUecKue U XUMUYECKUE CBOMCTBA
MPOCTHIX BEIIECTB a30Ta U Gocdopa U ux coenHEeHU N
(amMuaka, coseit aMMOHUSI, @30 THOM

KHCIIOTHI, HUTpaToB, okcuaa gocdopa (V) u pochopnoii
KHCIIOTHI, pocdaToB), CriocoObl MX MOJTYICHHS,
IIPUMEHEHHE U 3HAUYCHHUE B IIPUPOJE U KU3HU YEJIOBEKa.
Onpenenats HOHBI aMMOHUS U (ocdaT- HOHBI B
pacTBope.

OOBACHATH CYLTHOCTh SKOJIOTHYECKUX MTPOdIIEM,
CBSI3aHHBIX C HAXOXKJAECHUEM COEIMHEHHH a30Ta U
docdopa

B OKpyXarolel cpeze. IlnaHupoBaTh U OCYIIECTBIAT
Ha MPaKTHKEe XUMHYECKHE

9KCIIEPUMEHTBI, IPOBOIUTH HAOIIOACHUS, J1e/1aTh
BBIBO/IbI 10 PE3yJbTaTaM

SKCIIEpUMEHTA IPU MPOBEICHUH Ja00PaTOPHBIX OIBITOB
U MPAaKTUYECKOM paboThI.

CrnenoBatb nmpaBuiaM 06e30MacHOR

paboThl B 1a0OpaTOPHUU NP MCIIOJIb30BAaHUN

bu6moreka [IOK
https://m.edsoo.ru/7t41a636
bu6moreka [IOK
https://m.edsoo.ru/00adec8a

bu6mmoreka [IOK
https://m.edsoo.ru/00adeeab

bu6moreka [IOK
https://m.edsoo.ru/00adf004

bu6mmoreka [IOK
https://m.edsoo.ru/00adf180

bu6moreka [IOK
https://m.edsoo.ru/00adf306

bubnuoreka [{OK
https://m.edsoo.ru/00adf518

bubmuoreka [JOK
https://m.edsoo.ru/00adf68a




XUMUYECKOH TOCY/IBI M 000PYIOBAHMS.

[Ipon3BOIUTE BBIYUCIICHUS 110 XUMUYECKUM
YPaBHEHUSIM.

Hcnonb30Bath MpH BHIIOJHEHUH YU€OHBIX 3aaHUM
TEKCThl YueOHUKA, CIIPaBOYHbIE MaTEpUaIbI
(meprnoANYECKyI0 CUCTEMY XUMMUYECKHUX AJIEMEHTOB /1.
N. MenneneeBa, Tabiuily paCTBOPUMOCTH KUCIIOT,
OCHOBAHUH U COJIEH B BOJIE, JIEKTPOXUMHUYECKUH PsIL
HaNpPsDKEHUN METaJlJIOB)

24

Oobmas
XapaKTEPUCTUKA
XUMUYECKUX
anemeHTOB IVA-
rpynnsl. YTiaepoa u
KPEMHHH U UX
COETMHEHUS

OOBACHATH 0011IME 3aKOHOMEPHOCTH B U3MEHEHUU
CBOWCTB 2JIEMEHTOB

IVA-rpynnsl v ux coelMHEHUH ¢ y4€TOM CTPOECHHS UX
aTOMOB.

XapaxTepr3oBaTh (pU3NUECKHE U XUMUYECKUE CBOICTBA
MIPOCTHIX BEIIECTB YIJIepoaa U KPEMHUS U UX
coelMHEeHUH (OKCUIOB Yriaepoa, yroJbHON KUCIIOTHI,
KapOOHATOB, OKCH/Ia KPEMHUS,

KPEMHHEBOU KUCJIOTHI, CHIIMKATOB), CITIOCOOBI MX
IIOJIy4€HUs], IPUMEHEHHUE U 3HAYEHUE B IPUPOJIE U
KU3HU yesioBeka. OObACHATh IPUUNHHO-CIICACTBEHHYIO
CBA3b: CTPOCHHE BELIECTBA — CBOMCTBA

— IPUMEHEHUE — Ha IPUMEpaxX COCIMHEHUH yriepoja u
kpeMHus. Onpenenars kapOOHAT- U CHIIMKAT-HOHbBI B
pacTBope.

OOBACHATH CYLTHOCTh SKOJIOTHYECKUX ITPOOIIEM,
CBSA3aHHBIX C HAX0XKJICHUEM YIIIEKHUCIIOTO ras3a B
okpyxatoieit cpezne. IloarBepxaate 0cOOEHHOCTH
COCTaBa OPraHUYECKUX BEIIECTB IPUMEPAMU IIPOCTBIX
COEMHEHUH (MeTaH, 3TaH, 3THJIEH, alleTUJIeH, 3TaHOJI,
[JIMLEPUH, YKCYCHAs KUCJI0Ta), B3aUMOCBSI3b
HEOPraHUYECKUX COEAMHEHUN YIiIepola U OPraHu4YeCKUX
BELIECTB.

OmnuceIBaTh posib OSIKOB, )KUPOB U YIIIEBOJIOB B

bu6mmoreka [IOK
https://m.edsoo.ru/7t41a636
bu6moteka [IOK
https://m.edsoo.ru/00adfd9c

bu6moreka [IOK
https://m.edsoo.ru/00adfebe

bu6moreka [IOK
https://m.edsoo.ru/00ae006¢




(YHKIIMOHUPOBAHHUHU KUBBIX OPraHU3MOB, COCTaB
MPUPOTHBIX UCTOYHUKOB YIJIEBOJAOPOJIOB, UX POJIb

B OBITY U TPOMBIIIJICHHOCTH.

[IpoBOANTH BRIUMCIEHUS TIO YPABHEHUSAM XUMHUUECKHUX
peaKuuid.

[InanupoBaTh U OCYIIECTBIISITH HA TPAKTUKE
XUMUYECKUE

SKCIIEPUMEHTHI, TPOBOJINTH HAOIIOACHUS, JIENIaTh
BBIBOJIBI 110 Pe3yJIbTaTaM

SKCIIEPUMEHTA MPU TTPOBEACHHUH JIA0OPATOPHBIX OIBITOB
U TIPaKTUYECKUX padoT.

CrnenoBath mpaBuiamM 6€30TacHOM pabOTHI B
naboparopuu

MIPH UCIIOJIB30BAHUU XUMUYECKOHN TIOCYBI 1
000pyI0BaHUS.

Hcnonb30BaTh Mpy BHIOJHEHUH YU€OHBIX 3aJaHUM
TEKCTHI y4eOHUKA, CTIPABOYHBIC MaTEPHAIIBI
(ITeproanueckyro cuCTeMyY XUMHUYECKUX dJIEMEHTOB /],
N. MenneneeBa, TabauIly paCTBOPUMOCTH KUCIIOT,
OCHOBAaHMH U COJIEN B BOJIE, AJIEKTPOXUMUYECKUIN PSIT
HaIPsHKEHUH METaJIIOB)

uToro

25

Paznen 3. Mertauisl 1 UX COSTUHEHUSI

3.1

OO01me cBOKUCTBA
METAILIOB

P ACKPBIBATH CMBICJI U3YHACMBIX MOHATUMN U
IMPUMCHATD 3THU IIOHATHA IIPpU OINMCAaHNHMCBONCTB
BCIICCTB U UX npeBpaLueHI/Iﬁ.

OOBACHATE 06].].[1/16 3aKOHOMCPHOCTHU B
W3MEHEHHH CBOMCTB 2JI€MEHTOB- METAJIJIOB U UX
COCIUHEHUH C y‘léTOMCTpOGHI/Iﬂ HNX aTOMOB.

bubnuoreka [JOK
https://m.edsoo.ru/7{41a636




XapakTepru3oBaTh CTPOCHHUE METAIIIIOB,001ITHE
du3nYECKue ¥ XUMUIECKIE CBOMCTBA METAJLIOB.
XapakTepru3oBaTh OOMIME CTIOCOOBITOTYICHHUS
METAJIJIOB.

OnuchIBaTh CIIOCOOBI 3aIIUTHI METAJUIOBOT
KOPpO3UH.

CrnenoBath mpaBmiIaM 0€30MacHOM padOTHI B
1a00paTOpPHUH TIPH MCIIOJTB30BAaHUH XUMHUYECKOM
MOCY/Ibl HOOOPYIOBAHHS.

[Ipou3BoNTE BEIYUCIIEHUS

10 YPAaBHEHUSM XMMHUYECKUX pEeaKLni,ecan OJuH
W3 pEareHToOB COJEPKUT MPHUMECH.

VY4acTBOBaTh B COBMECTHOM PabOTEB Mape Win
rpymIe.

Hcnonb3oBath mpH BHIIOIHEHUH

yueOHBIX 3aJJaHUI TeKCThI yueOHuKa, Times New
Roman

3.2

Baxueiimue
METaJUIBI U UX
COEIMHEHUSI

16

OOBACHATH 00IIIHE 3aKOHOMEPHOCTH B M3MEHEHUH
CBOMCTB 3JI€MEHTOB-

METAJIJIOB M KX COCAMHCHUN B TPYIIAX ¢ YIETOM
CTPOCHUS X aTOMOB.

XapakTepr3oBaTh (PU3MUYECKHE U XUMHUYCCKUE CBOWCTBA
IPOCTBIX BEIIECTB METAJLIOB M UX COCIMHCHHMA
(OKCHIOB, THAPOKCHUIOB, COJICH ), CITOCOOBI X
MOJIy4CHUS], IPUMEHCHHUE ¥ 3HAUCHUE

B IIPUPOJIC ¥ )KU3HU YCIIOBEKA. Y CTaHABIMBATh
NPUYHHHO- CJICJICTBEHHYIO CBSI3b: CTPOCHUE BEIIECTBA
— CBOMCTBa — MPUMEHECHHE — HA MPUMEPax H3y4aeMbIX
BEIIIECTB.

Pacrno3naBath ¢ MOMOIIBbIO KAU€CTBEHHBIX PEAKITHIA
HMOHBI METAJJIOB: MarHus,

KaJIbIs, aIFOMHUHUS, ITMHKA, Xkenesa (1I) u sxenesa (11I),

bu6moreka [IOK
https://m.edsoo.ru/7f41a636
bu6moreka [IOK
https://m.edsoo.ru/00ae103e

bu6mmoreka [IOK
https://m.edsoo.ru/00ael156

bubmuoreka [JOK
https://m.edsoo.ru/00ael 156

bubmuoreka [JOK
https://m.edsoo.ru/00ae1278

bu6mmoreka [JOK




meau (I0).

Jloka3biBaTh aM(OTEPHBII XapaKkTep OKCHIOB U
TUAPOKCUIIOB ATFOMUHUS U

nuHKa. [1aHupoBaTh M OCYIIECTBIIATh HA MPAKTHKE
XHUMHYCCKUC

9KCIIEPUMEHTBHI, IPOBOIUTH HAOIIOACHHUS, IENIaTh
BBIBOJIBI TI0 PE3yJbTaTaM

SKCIIEpUMEHTA TIPU MPOBEICHUH Ja00PaTOPHBIX ONBITOB
U TIPaKTUYECKUX padoT.

CrnenoBath mpaBuiamM 6€30TacHOM pabOTHI B
naboparopuu

IIPY UCTIOJIb30BaHUH XHMHYECKON TIOCYIbI 1
000pyI0BaHUS.

[Tpou3BOIUTE BBIYUCIICHHUS IT0 XUMUYIECCKHM
YpaBHEHUSIM.

VY4acTBOBaTh B COBMECTHON paboTe B ape WM IPyTIIIE.
BricTpanBath pa3BépHyTHIC TUCHMEHHBIC U YCTHBIC
OTBETHI C OMTOPOM

Ha nHOpMaIHIO U3 YICOHHKA U CITPABOYHBIX
MaTepuasoB, FPAMOTHO UCMOJIb30BaTh U3yUYEHHBIN
MOHATUIHBIN amnmapar Kypca XuMHHU

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

bubmuoreka [IOK
https://m.edsoo.ru/00ae14b2

bu6mmoreka [IOK
https://m.edsoo.ru/00ael5e8

uToro

20

Paznen 4. Xumus u okpyxaroniasi cpena

4.1

BemecTtBa n
MaTepuabl B )KU3HU
YeJI0BEKA

XapakTepu30BaTh PoJib XUMHUH

B Pa3JIMYHBIX chepax AesATeILHOCTH JIFOJICH, OCHOBHBIE
BEIIECTBA ¥ MaTePUAIIBbI, IPUMEHSICMBbIC B )KU3HU
COBPEMEHHOTO YEIIOBEKa.

OOBACHATH yCIOBHUS O€30MACHOTO

UCIIOJIb30BaHUS BEIIECTB U XUMHUECKUXPEAKIIUN B
OBITY.

bubnuoreka [JOK
https://m.edsoo.ru/7f41a636
bubmuoreka [JOK
https://m.edsoo.ru/00ae3{50




AHanM3MpOBaTh U KPUTHUYECKH OIICHUBATH HH(DOPMAIIHIO
0 BJIMSIHUU TIPOMBIILIEHHOCTH, CEIbCKOTO XO34HCTBa,
TpaHCIIOPTa U Jp. HAa COCTOSIHUE

OKPYKalOIlEW Cpeibl.

YMeTb 0Ka3bIBaTh NEPBYIO MOMOIIIH

IpY XUMUYECKUX 0’KOTax W oTpaBiieHusx. [[puHumars
ydacTre B 00CYXJICHHH MPOOJIEM XUMHUECKOU U
9KOJIOTMYECKON HAlpaBJIECHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MMO3UIIMIO 110 MpodeMe U Mpeasarath
BO3MO>KHBIE ITyTH €€

peteHus
uToro 3
PesepBHOE Bpems 3
OBILIEE 68
KOJIMYECTBO
YACOB 110

ITPOI'PAMME
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