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INOACHUTEJIBHAS 3AIIMCKA

[Iporpamma MO XWMHM Ha YPOBHE OCHOBHOTO OOIIETO 0OOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpEOOBaHWI K pe3yJibTaTaM OCBOCHHUS OCHOBHOM
00pa3oBaTeIbHOU MpOrpaMMBbl OCHOBHOI'O o011ero 00pa3oBaHus,
npeactaBieHHBIXx B @I'OC OO0, a Takke Ha OCHOBE (elepaabHON pabouei
IpPOrpaMMbl BOCITUTAHUS M C Y4YETOM KOHIICTIIIMH IPENO/IaBaHus YIEOHOTO
npenMera «XuUMHS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit
denepanuni.

[Tporpamma mo xumuM 1aéT TpenCTaBICHUE O LEJAX, OOIIel CTpaTeruu
oOy4eHHs, BOCIHUTAHUS W PA3BUTHS OOYUYaAIOMIUXCS CPEICTBAMH YYEOHOTO
npeaMeTa,  yCTaHaBIMBaeT  O0fA3aTEIbHOE  MPEIMETHOE  COJEepKaHue,
MIPEyCMATPUBAECT PACHPEACICHUE €r0 MO KJIAacCaM M CTPYKTYPHUPOBAHHUE IO
pazzieinaM M TeMaM MPOTrpaMMbl MO XHWMHH, OINpPEIETSET KOJUYECTBEHHBIE M
KaueCTBEHHBIE XapaKTEePUCTUKU COIEpKaHUS, PEKOMEHIYEMYIO
MOCJIEIOBATEIbHOCTh M3YYEHUST XUMHUU C YUYETOM MEXKIPEAMETHBIX H
BHYTPUIIPEAMETHBIX CBA3€H, JIOTUKM Y4eOHOro TMpolecca, BO3PACTHBIX
0COOEHHOCTEW OO0ydYaroImuxcs, OMpeaeIseT BO3MOXHOCTH TMpeaMeTa JJis
peanu3anuu TpeOOBaHUI K pe3yJibTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTenbHOMN
IpPOrpaMMbl HA YPOBHE OCHOBHOTO OOIIETO 00pa3oBaHus, a Takke TpeOOBaHUM
K pe3yJibTaTaM OOydYeHHUsS XMMHH Ha YpPOBHE IIeJell W3y4deHUs MpeaMeTra u
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIHLHON NEATEIHOCTH OOYYaromIerocs: o
OCBOCHHIO YU€OHOTO COJIEPIKAHMUS.

3HaHWE XWMUU CIY>KUT OCHOBOW JUIsi (POPMUPOBAHUS MHUPOBO33PEHUS
00yyaroIerocs, ero MNpeJACTaBICHU 0 MaTEPUAILHOM €IMHCTBE MHUPA, BAXKHYIO
poJib UrparoT HopMUpPYyEMbIe XUMHEH TPEICTABICHUS O B3aUMOMPEBPAIEHUIX
DHEPTUU U 00 HBOJIIOIUU BEIIECTB B MPHUPOJE, O MyTAX PEIICHUS TII00ATbHBIX
npo0IeM yCTOWYUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOM, IHEPTETUICCKOM,
MUIICBON M SKOJIOTUYECKON 0€30MacHOCTH, TPOOIIEM 3PABOOXPAHCHHSI.

N3ydeHne xumuu:

CIIOCOOCTBYET pealM3allii BO3MOXKHOCTEM i CaMOpa3BUTHUS U
dbopMHUpOBaHUS KYJIbTYpbl JIMYHOCTH, €€ oOmeld u QyHKIMOHATHHOU
TPaMOTHOCTH;

BHOCHUT BKJIaJ] B (JOPMUPOBAHUE MBIIUICHUS M TBOPUYECKUX CIIOCOOHOCTEN
0o0ydJaroImxcsi, HAaBBIKOB WX CAMOCTOSITEIBHOW y4eOHON eATeThHOCTH,
HKCIEPUMEHTAIBHBIX W MCCIEAOBATEIbCKUX YMEHUW, HEOOXOIUMBIX Kak B
MOBCEIHEBHOM JKU3HU, TaK U B TPO(PECCHOHATBLHOM NeSITeIbHOCTH;

3HAKOMHUT CO CIEeIM(PUKON HAYIHOTO MBIIUICHUS, 3aKJIabIBAET OCHOBBI
LEJOCTHOTO B3IUISiIa HA E€QUHCTBO TMPUPOABI M  YEIIOBEKA, SBISIETCS
OTBETCTBEHHBIM 3TarioM B (JOPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPAaMOTHOCTH
00yyaroImmxcs;

CrocoOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--
HAay4YHbIM 3HAHUSIM, K TMPUPOJAE, K UEIOBEKYy, BHOCUT CBOM BKJIaa B
IKOJIOTHYECKOE 00pa30BaHUE O0yJAFOIIHXCA.

JlanHbie HampaBiaeHUS B OOYYCHUH XUMUHU 00ECTICUUBAIOTCS CHEIU(UKOMA
co/liepKaHusl y4eOHOro TMpeaMeTa, KOTOPBIM SIBISETCS  MEeAaroru4ecku
aJanTUPOBAHHBIM OTPAXKEHHUEM 0a30BOM HAYKU XMMHH Ha OMpPEACIEHHOM dTalie
€€ pa3BUTHUS.

Kypc xumun Ha ypoBHE OCHOBHOTO OOIIEro 00pa3oBaHUs OPHUEHTHPOBAH
HAa OCBOCHHUE OOYYAIOUIMMHUCS CHUCTEMbl IMEPBOHAYAIBHBIX MOHSITUNH XUMUH,



OCHOB HEOPTraHUYECKON XMMHH U HEKOTOPBIX OT/AEJIbHBIX 3HAUYUMBIX MOHSITUN
OPraHUYECKON XHMUU.

CTpyKTypa cosiepxanus MporpaMMbl II0 XMMHUHM C(HOPMUPOBaAHA HA OCHOBE
CHUCTEMHOI0 MoJaxo0/a K €€ uzyueHnuto. CoaepkaHue CKJIaJbIBAETCs U3 CUCTEMBbI
MNOHATUA O XHMMHUYECKOM D3JIEMEHTE U BEUIECTBE M CHUCTEMbl MOHSATHUU O
XuMu4eckoil peakiuu. O0e STH CUCTEMBI CTPYKTYpPHO OpPTraHWU30BaHbBI IO
MPUHIKITY TMOCJIEA0BAaTEIbHOTO Pa3BUTUSI 3HAHUW HA OCHOBE TEOPETHUUECKUX
MpEeACTaBICHUN Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJISIPHOTO YUYEHHSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuomnueckoro 3akona [[. 1. MenaeneeBa kak OCHOBHOI'O 3aKOHa
XUMUH;

— YYEHHS O CTPOCHUH aTOMa U XUMHUYECKOM CBSI3H;

— TMpPEeACTaBICHUN 00 JICKTPOIUTUYECKON TUCCOIMAIIMN BEIIEeCTB B
pacTBopax.

Teopernueckue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE HMIIMPUYECKHU
MOJIYYCHHBIX W OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS IMOCJIEIOBATEIHLHO OT
OIHOTO ypOBHS K JpPYroMmy, BBINONHAS (PYHKIUU OOBSCHEHUS W
MPOTHO3UPOBAHUSI CBOMCTB, CTPOEHUS U BO3MOXKHOCTEU MPAKTHUYECKOIO
MPUMEHEHUS U TOIYUYEHUS N3y4aeMbIX BEIIECTB.

OcBoenne mporpaMmbl 1O XUMHU CHOCOOCTBYET (POPMUPOBAHUIO
MIPEJACTABJICHUS] O XHMHUYECKOM COCTAaBIAIOIICH HAay4YHOW KApTUHBI MHUpa B
JIOTUKE €€ CUCTEMHOUN NPHUPOIbl, IECHHOCTHOTO OTHOLICHUS! K HAYYHOMY 3HAHUIO
Y METOJIaM IO3HaHus B Hayke. M3ydeHue XuMuu npoucxXoauT ¢ IpUBICYECHUEM
3HAHWM W3 paHee HM3YyYCHHBIX YYEOHBIX MpeaMeToB: «OKpYKaroMMid MHDY,
«bwuomnorus. 5-7 xiacce» u «dusuka. 7 Kinacey.

[Ipn wu3yyeHUM XUMUU TMPOUCXOAUT (HOPMUPOBAHHE 3HAHUA OCHOB
XUMUYECKOM  HAyKM Kak  00JlacTh  COBPEMEHHOTO  €CTECTBO3HAHWS,
NPAaKTUYECKON JEATETbHOCTA 4YEJIOBEKAa M KAaK OJHOT0 U3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYpHL. 3a/ada y4eOHOro MpeaMeTa COCTOUT B (OPMHUPOBAHUU
CHUCTEMBl XMMHYCCKHX 3HAHMM — BaXHEUINIHMX (PAaKTOB, MOHSATHM, 3aKOHOB W
TEOPETUYECKUX TOJIOKEHUHN, JOCTYIMHBIX OOOOIICHHI MHPOBO33PEHUYECKOTO
XapakTepa, S3blKa HayKd, B MPUOOIICHUH K HayYHBIM METOJaM IMO3HAHUS TpU
U3YYCHUHU BEIIECTB M XMUMHYECKUX peakiuii, B (GOpPMHUPOBAHWU W PA3BUTHUH
MO3HABATEIFHBIX YMEHUW W WX NPUMEHEHUH B y4eOHO-TIO3HABATEIBHOU H
y4eOHO-UCCIIeIOBATEBCKON NIEATeTbHOCTH, OCBOCHUU MPaBHI 0E30MacHOro
oOparieHus ¢ BEIeCTBaMHU B TOBCEAHEBHOM KU3HHU.

[Ipn w3ydeHMM XUMUKM Ha YPOBHE OCHOBHOIO 0OIIEro o0pa3oBaHUs
BXHOE 3HAYCHHUE MPUOOPETTN TaKUE eI, KaK:

dbopMHUpOBaHNE HWHTEUICKTYalbHO PAa3BUTON JIMYHOCTH, TOTOBOW K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSITEIHbHOMY MPUHSTHIO PEIICHUH,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM KU3HU;

— HampaBJICHHOCTh OOyYEeHHMs] Ha CHUCTEMAaTHYECKOE MPHOOIICHUE
00y4Jaronmxcsi K CaMOCTOSITEIbHOM MMO3HABATEILHON JESITEIbHOCTH, HAYYHBIM
METO/IaM TO3HaHUs, (POPMHUPYIOIUM MOTHBAIMIO U PA3BUTHE CIIOCOOHOCTEN K
XUMUH;

—  of0ecrieyeHWe  YCJIOBHH,  CIOCOOCTBYIOIIMX  HPUOOPETCHHIO
OoOy4JaronMMuUCsl  OMbITa  Pa3HOOOpPa3HOW  NEATETBHOCTH, TIO3HAHUSA W
CaMOITO3HAHUS, KIIIOYEBBIX HABBIKOB (KJFOUEBBIX KOMIIETEHIIMI), HMEIOIINX
YHUBEPCAIBHOE 3HAYEHUE VISl PA3JIUYHBIX BUAOB JCSATEIbHOCTH;

dbopmupoBanue o0Iell (QYHKIIMOHATEHOW H €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM 4YHCJE€ YMEHHH OOBICHATH W OIICHUBATH SIBIICHUS



OKPY’KaIOIIEro MUPA, MCTOIL3Ysl 3HAHUS U OIBIT, MOJYYCHHBIC MPU U3yUCHUU
XUMUH, TPUMEHATh UX TPU PEIICHWH MPoOJieM B TMOBCEIHEBHOW >XKU3HU U
TPYAOBOU JEATENBHOCTH;

— (¢dopmupoBanre y OOydYalOIMUXCA TyMaHUCTUYECKUX OTHOIICHUH,
MOHUMAaHUSI I[EHHOCTH XWMHUYECKHX 3HAHWK N7 BBIPAOOTKU SKOJOTUYECKU
I1EJI€CO00pa3HOT0 TOBENCHUS B OBITY M TPYAOBOW JEATEIBHOCTH B IIENISAX
COXpaHEHUS CBOETO 3/I0POBbs M OKPYKAIOIIEH MPUPOTHON CPEJIbI;

— pa3BUTHE MOTHBALUUA K OOYUYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIIO H
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHUS OOIIEUETIOBEUYECKUX I[EHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY mTpoduiasi ¥  HampaBICHHOCTH
JTadbHEUIIero 00yIeHUSI.

OO6miee 4yucaO0 4YacoB, OTBEACHHBIX IS M3YyYCHHs] XUMHH Ha YPOBHE
OCHOBHOT'O 00I1IeTO 00pa3oBaHms, cocTaBisieT 136 yacoB: B 8 Kiaacce — 68 yacoB
(2 yaca B Hezento), B 9 kiacce — 68 yacoB (2 yaca B HEZIEIIO).



COJEPXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYabHbIEe XUMUYECKHE IIOHATHS

[Ipenmer xumuu. Poip XuMHUM B )KU3HH YEIIOBEKA. XMMUS B CUCTEME HayK.
Tena u BemiecTBa. PU3MUYECKHE CBOMCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BeuiecTB. [IoHsATHE O METOAAX MO3HAHUSA B XUMHUU. UHCThIE BENIECTBA U CMECH.
CrocoOnI pa3eIICHUs] CMECEH.

ATOMBI M MOJEKYJbl. XUMUYECKHE 3JI€MEHThl. CHUMBOJIBI XUMHYECKUX
31eMEHTOB. [IpOoCThIE U CIIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHUE.

Xumuueckas (opmysa. BaleHTHOCTh aTOMOB XUMHUYECKHUX DIIEMEHTOB.
3aKOH TIOCTOSTHCTBA cocTaBa BemiecTB. (OTHOCHUTENIbHAsE aTOMHas Macca.
OtHocuTenbHAsE MOJIEKYJIsipHAs Macca. MaccoBas J0Ji1 XMMUYECKOTO AJIEMEHTa
B COCIMHCHUH.

KommuectBo BemectBa. Monbs. MonsipHass  macca.  B3anMocBs3b
KOJINYECTBA, MAcCChl M YHWCJIA CTPYKTYPHBIX €IMHUIl BellecTBa. Pacuérsl mo
dbopMyramM XUMHUECKUX COCTMHECHHH.

Ou3nyeckue M XHUMUYECKUE SBJICHUA. XHMUYECKas peakuus u e€
NpPU3HAKUA. 3aKOH COXPAHEHUSI MacChl BEIIECTB. XHUMHUYECKHE YpaBHEHUS.
Krnaccuduxarus XuMU4IeCKrUX peakiuil (COeTMHEHNs, Pa3I0KeHUs, 3aMEIICHHS,
oOMeHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XUMUYECKON TOCY/IOM, MpaBuiaMu paboThl B TabopaTopuu
U npuéMamMu oOpalieHus ¢ Ja0OopaTOPHBIM OOOPYIOBaHUEM, H3YYCHHE W
omucaHue (PU3NYECKUX CBOWCTB O0Opa3IOB HEOPTraHWYECKUX BEIIECTB,
HaOmoieHne (pr3ndecKkux (TUIaBICHUE BOCKA, TAsHUE JIbJIa, pAaCTUpPaHUE caxapa
B CTyIIKE, KUIIEHUE W KOHJECHCAIUs BOJIbI) U XUMHUYECKUX (FOpPEHHUE CBEUU,
NPOKAJMBAHUE MEIHOW MPOBOJOKH, B3aUMOJCHCTBUE MeJIa C KHUCIOTOM)
SIBJICHUM, HAOJIOICHUE W OMHCAHWE MPHU3HAKOB MPOTEKAHUS XUMUYECKUX
peakuii (pa3noKeHue caxapa, B3auMOJCHCTBHE CEPHOM KUCIOTHI C XJIOPUAOM
Oapus, paznoxenue ruapokcuna meau (1) mpu HarpeBanum, B3aMMOJEHCTBUE
xese3a ¢ pactBopoM coinu meau (II), nzydyenne cnocoO0OB pas3iesieHus: CMeCeil: ¢
MOMOIIbI0 ~ MarHuTta,  (QWIbTPOBAHWE,  BbIMApUBAHUE,  JTUCTUJUISIIHS,
xpoMarorpadusi, MPOBEACHUE OYUCTKA TOBAPEHHOW COJM, HAOIIOJEHUE U
ONMCAHUE PE3YJbTATOB MPOBEICHUS ONbITa, WUIFOCTPUPYIOIIETO 3aKOH
COXpaHEHMSI MacChl, CO3/TaHUE MOJIeNIeld MOJIEKYJ (IIapOCTEPKHEBBIX ).

BaxHeilne npeacTaBuTe/ I HEOPraHMYEeCKUX BellecTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucinopoa — 3eMeHT U mpocToe
BemecTBO. Haxoknenue kucimopoaa B MpHUpoje, (pU3mdeckne M XUMHUYECKUE
cBoiictBa (peaknuu ropenus). Oxcuapl. [Ipumenenue kucinopona. CrocoOb!
MOJIYYCHHSI KHUCJIOpoAa B JabopaTopuud W MPOMBIILIEHHOCTH. KpyroBopor
Kuciopoza B mpupoje. O30H — aJioTponHas MOAU(PUKAIINS KUCIOPOIa.

TernoBoit 3PexT XUMUIECKON PEeaKIuu, TEPMOXUMUYECKUE YPaBHEHUS,
9K30- M AHJAOTEPMUYECKHE peakiuu. TOIUIMBO: yrojib U METaH. 3arpsi3HEHUE
BO3/lyXa, yCWJICHHE MapHUKOBOTO d(eKTa, pa3pylieHue 030HOBOTO CIIOS.

Bopopon — smemeHT m mpocrtoe BemecTBo. Haxoxaenwe Bomopona B
npupoae, ¢GuU3MUECKHe U XUMHUYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOOBI
nonydeHus. Kuciorsl u comnmu.

Monsipabiil 00BEM ra3oB. PacyéTsl M0 XUMUUYECKUM YPaBHEHUSIM.



@dusnyeckue cBOMCTBAa BOAbl. Boxa kak pactBopurenb. PacTBOpBI.
HaceimieHHble 1 HEHACBIIEHHBIE PACTBOPBL. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas nons BemecTtBa B pacTBope. XUMHYECKUE CBOMCTBA BOJBI.
OcHoBanusi. Poib pacTBOpOB B HpHUpPOJE M B XKU3HU ueloBeka. Kpyrosopor
BOJIbI B IPUPO/IE. 3arpsA3HEeHNE NPUPOAHBIX BoJI. OXpaHa U OUMCTKA MPUPOAHBIX
BOJI.

Knaccuduxamus neoprannyeckux coenunennii. Oxcuapl. Knaccuduxarus
OKCHJIOB: coJieoOpasyrome (OCHOBHBIE, KHCJIOTHBIE, aM{(pOTEepHbIE) U
HeconieoOpaszyromme. Homenknarypa okcuoB. DPu3nuecKue U XUMUYECKUE
cBoucTBa OKCHAOB. [lomydeHne okCuaoB.

OcHoBanusa. Knaccudukamusi OoCHOBaHMIA: METOYM W HEPACTBOPHUMBIC
ocHoBaHusA. HoMenkiarypa ocHoBaHuil. OU3nueCcKre U XUMUYECKHUE CBOWCTBA
ocHoBaHuu. [loryuyeHre OCHOBaHUMU.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucinot. Ousnyeckue
M XMMUYECKHE CBOMCTBA KUCIOT. Psan aktuBHocTn meramnoB H. H. bekerosa.
[lony4yeHune KUCIOT.

Comu. Howmenknatypa coseil. Pu3nuecKue M XUMHUYECKHUE CBOMCTBA
conei. [lomyuenue come.

['eHeTnueckas CBsI3b MEXK/y KJIIACCAMU HEOPTAaHUYECKUX COCTUHEHUM.

Xumuueckuit IKcnepumenm:

KAQUeCTBEHHOE OIPEICICHUE COAEpXKAHUA KHUCIOpoAa B  BO3AYXE,
MOJIy4eHHE, COOMpaHue, pacro3HaBaHWE W M3YYCHHE CBOWMCTB KHCJIOPOJA,
HAOJIFO/ICHHE  B3aUMOJICMCTBUSI  BEIIECTB C  KHCJIOPOJOM H  yCIIOBUSA
BO3HUKHOBEHUSI M TNPEKpalleHus TropeHus (moxapa), O3HAKOMJIEHUE C
oOpa3laMl OKCHJIOB M OIMCAaHHE WX CBOKMCTB, IIOJIyUeHHE, COOHUpaHHUe,
pacro3HaBaHWE€ U H3YyYEHHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOJACHCTBHE
Bojiopoja ¢ okcuaoMm Meau (II) (Bo3MOXKHO MCIIOIB30BaHUE BUACOMATEPHUATIOB),
HaONIOIeHHe O00pasloB BEIIECTB KOJMMYECTBOM | MOJIb, MCCIEIOBaHUE
OCOOEHHOCTEW PACTBOPEHHS BEHIECTB C PAa3IMYHONM PacCTBOPUMOCTHIO,
IIPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MACCOBOU JOJEW PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBUE BOJbI C METaNIaMU (HATPUEM M KaJbLHUEM)
(BO3MOXKHO HCIOJIb30BaHUE BHUJICOMATEPUATIOB), HCCIENOBaHUE OOpa3IoB
HEOPTaHWYECKUX BEIIECTB pA3JIMYHBIX KJIACCOB, HAOIOJEHUE W3MEHEHUS
OKpAaCKH HWHJIHUKAaTOPOB B pPACTBOpPax KHUCIOT M WLIEJIOYEH, U3YUYCHHUE
B3auMogercTeus okcuaa meau (II) ¢ pacTBopom cepHOIl KUCIOTHI, KHCIOT C
METAJUIAMU, PEAKLIUI HEUTPAIU3aLUH, ITI0Ty4eHUE HEPACTBOPUMBIX OCHOBAHU,
BBITECHEHHE OJHOTO MeETajyla JpPyTMM W3 PacTBOpa COJIM, PELICHUE
DKCIEPUMEHTAJIbHBIX 3aJa4y o TeMe «BakHenmue Kiaacchl HEOPraHUYECKHUX
COCIMHEHUI.

Iepuognuecknint 3akoH u Ilepuogmyeckasi cucremMa XHUMHYECKHX
jnemeHTOB JI. . MenneneeBa. CTtpoeHue aTroMoB. XUMH4YeCKasi CBS3b.
OKHCIUTENTBbHO-BOCCTAHOBUTEIbHBIE PeaKIUuU

[lepBbie MOMBITKH KIACCH(PUKAIMKA XUMHUUYECKHX d3JIeMEHTOB. [loHsTHE O
IpyINNax CXOJHBIX 3JEMEHTOB (IIEJIOYHBIE U WIEJIOYHO3EMENbHBIE METAILIbI,
TaJIOTeHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOphIE O00pa3yrT amQpoTepHBIC
OKCHUbI U TUAPOKCHU/IBL.

[Iepuoanueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB
H. W. Menneneea. KopoTkomepuogHas W JUIMHHONIEPUOAHAS (OPMBI
[Iepuoguueckoit cucTemMbl xumudeckux osiemeHtoB J[. . MeHnneneena.
[lepronbl u rpymmbl. OU3NUECKUN CMBICI MHOPSAKOBOTO HOMEpPA, HOMEPOB
IIEpUOJIa U TPYIIIIBI 3JIEMEHTA.



Crpoenune artomoB. CocTaB aTOMHBIX sijaep. WM30Tombl. DIEKTPOHBI.
CtpoeHune 2JIEKTPOHHBIX 000JI0YeK aTOMOB NEPBhIX 20 XMMUYECKUX AJIIEMEHTOB
[Iepuonnueckoit cucremsl JI. . MenneneeBa. XapakTepucTuka XUMUYECKOTO
AJIEMEHTA 110 ero noJyiokeHuro B Ilepunonnueckoii cucreme . 1. Menaeneesa.

3aKOHOMEpPHOCTH M3MEHEHUS pajuyca aTOMOB XHMMHYECKUX 3JIEMEHTOB,
METAJUIMYECKUX U HEMETAJNIMYECKUX CBOMCTB MO IrpyIaM U Nepruoiam.

3nauenue Ilepumoamueckoro 3axkoHa u llepuoanueckoil  cUCTEMBI
XMMHUYECKUX DJIEMEHTOB Ul Pa3BUTHS Hayku U npaktuku. [{. 1. Mennenees —
YYEHBIN U TPAXKJAHNH.

Xumunyeckast cBsi3b. KoBaneHTHas (MOJispHAsT W HEMOJSIpHAsl) CBS3b.
DIIEKTPOOTPULATETLHOCTh XUMUUECKUX 3JIEMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Iporiecchl okucnaeHus U BocCTaHOBIEHU. OKUCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKcnepumenm:

U3ydeHHEe OOpa3IOB BEIIECTB METAJJIOB U HEMETAIOB, B3aMMOICHCTBUE
TUAPOKCUIA LIMHKA C pacTBOpPAMHM KHUCJIOT U IIENOYEil, MPOBEICHUE OMBITOB,
WUIIOCTPUPYIOIIUX TPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX —PEAKIIUN
(ropeHue, peakiuu pa3ioKeHUs, COEAUHEHNUS ).

Mesxcnpeomemmnwie cea3u

Peanuzanust MmexnpeaMETHBIX CBA3EH MPU W3YUYEHHM XHUMUU B 8 Kiacce
OCYIIECTBIISIETCS. 4epe3 MCIOJb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHATUM, TaK W TOHSATUM, SIBISIOMIMXCS CUCTEMHBIMH [JJI1 OTAEIbHBIX
PEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHATHS: HAy4dHbIH (akT, THUIOTE3a,
TEOpus, 3aKOH, aHajiu3, CHHTE3, KilacCUpUKAIMs, MEePUOJIUIHOCTD,
HAOJII0/ICHHE, SKCTIEPUMEHT, MOJICIMPOBAHUE, H3MEPEHUE, MO/JIEIb, SIBJICHHE.

du3nkKa: MaTepusi, aToOM, 3JECKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHU]I,
W30TOIbI, PaAUOAKTUBHOCTh, MOJEKYJA, 3JIEKTPUUECKUN 3apsij, BEIIECTBO,
Ten0, 00bEM, arperaTHOE€ COCTOSIHHE BEIIECTBA, a3, (PU3WYECKHE BEIMYWHBI,
€AVHULIBI U3BMEPEHUS, KOCMOC, TIJIaHETHI, 3BE€3/1bI, COHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadus: armocdepa, rtumpocdepa, MUHEpaATbl, TOPHBIC MOPOIHI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIUBO, BOJIHBIE PECYPCHI.

9 KIIACC

BemecTBo u XUMH4YeCKasi peakuus

[Ieproanueckuit 3akoH. Ilepuoanueckas cucteMa XMMAYECKUX 3JIEMEHTOB
. N. MengeneeBa. CTpoeHrE aTOMOB. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOICTB
XUMHUYECKUX JJIEMEHTOB NEPBbIX TPEX NEPUOMAOB, Kalvs, KalblMs U HX
COCIMHEHU B COOTBETCTBHUU C IIOJIOKEHHEM 3IJIEMEHTOB B llepuonnueckoi
CHUCTEME U CTPOCHHEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbI XUMUYECKOW CBSI3U. THUIBI KPUCTAINTUYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THIMA KPUCTAIUIMYECKON PEIIETKH
Y BHJa XUMHYECKOU CBS3H.

Knaccuduxamus ¥ HOMEHKIATypa  HEOPTaHUYECKHX  BEIECTB.
XHUMHUYECKHE CBOMCTBA BEIIECTB, OTHOCSIIMXCS K pa3MYHBIM KJaccam
HEOPraHUYECKUX COEANHEHUN, TEHETUYECKasl CBSI3b HEOPTraHUYECKUX BEIIECTB.

Knaccuduxaiuss XUMUYECKUX PEAKIUN IO Pa3IMYHBIM TpH3HAKaM (T10
YHUCIIy U COCTaBY yYaCTBYIOIIHUX B PEAKIIMU BEHIECTB, MO TEIJIOBOMY 3 (deKTy,
0 MW3MEHEHUIO CTENEHEW OKUCIEHUS XHMHUYECKHX BJEMEHTOB, MO
0o0paTUMOCTH, TO YYacCTHIO KaTainu3aTopa). OJK30- U IHIAOTEPMUYECKUE
peaKkuu, TEPMOXUMUYECKUE YPABHEHUS.



[Tonsitue o ckopoctu xumudeckoil peaknuu. [lonsTue 06 oOpaTUMBIX U
HEOOpaTUMBIX ~ XUMHUYECKUX peakuusax. [loHATHE O TOMOTE€HHBIX W
reTeporeHHbix peakuusx. [lonstue o karanuze. lloHsiTue 0 XHUMUYECKOM
paBHOBecuU. DakKTOpBI, BIUSIONIME HA CKOPOCTh XMMHUYECKOW pPEaKkUuu Hu
MIOJI0KEHNE XUMUYECKOTO PABHOBECHSL.

OKHCIUTETPHO-BOCCTAHOBUTENLHBIE  PEAKIIMU, AJICKTPOHHBIN  OayiaHc
OKHCIIUTENIbHO-BOCCTAHOBUTENbHOM  peakuuu. (CocTaBlieHHME  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUA C UCIOJIB30BAHUEM METOJIa
AJIEKTPOHHOTO OanaHca.

Teopust BJIEKTPOIUTHYECKON JIUCCOLALINMN. DJIEKTPOIUTHI 151
HedNeKTponuThl. KaThoHbI, aHMOHBL. MeXaHU3M [AHCCOLMAIMK BEIIECTB C
pa3IMYHBIMUA BUJAMU XUMHUYECKOU cBsizu. CreneHp auccouuanvv. CUIbHBIE U
ca0ble SJIEKTPOJIUTHI.

Peakiuu wmonHOro oOMeHa. YCIOBHS TPOTEKAHUS PEAKIMl HOHHOTO
oOMeHa, TIOJIHBIE W COKpalI€HHbIE HOHHBIE YpaBHEHUs peakuuii. CBOWCTBa
KHUCIIOT, OCHOBAaHUHN WM COJIEH B CBETE MPEJCTaBICHUN 00 3JIEKTPOIUTHYECKON
nucconnanuv. KauecTBeHHbIE peakiiui Ha HOHBI. [IoHsTHE O THAPOIM3E CONEN.

Xumuueckuit IKcnepumenm:

03HAKOMJIEHUE C MOJIENISIMU KPUCTAINIMYECKUX PEIIETOK HEOPraHUYECKUX
BEIIECTB — METAJJIOB M HEMETAJUIOB (rpaduTa M aimMasa), CIOXKHBIX BEIIECTB
(xmopuna HaTpus), HCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XHMHUYECKON
peaknmuu  OT  BO3JCWUCTBUS  PAa3IUYHBIX  (PAKTOPOB,  HCCIETOBAHUE
AIEKTPONPOBOJHOCTH PACTBOPOB BELIECTB, MPOLECCA IUCCOLUMALMU KHUCIOT,
niesiouer U cosier (BO3MOKHO MCIOJIb30BAHKUE BUIE0 MAaTEPUAIIOB), TPOBEJCHUE
OTIBITOB, WJUTFOCTPUPYIOIINX MPU3HAKUA MPOTEKAHUS PEAKIMii HOHHOTO OOMEHa
(oOpazoBaHue ocaaka, BBIJEICHHE Ta3a, OOpa30BaHHWE BOJBI), OIIBITOB,
WUIIOCTPUPYIOIIUX THPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX —PEAKIUNA
(ropenue, peaKuuu pa3IIOKEHUs, COCIMHEHUS), pacro3HaBaHHe
HEOPraHUYECKUX BEIIECTB C IMOMOIIbIO KAYE€CTBEHHBIX pPEAKIHMil Ha HOHBI,
pelIeHrEe SKCIIEPUMEHTAIIBHBIX 33/1a4.

HeMeTaJuibl U MX COeIMHEHUS

OO6mrast xapakTepucTHKa TamoreHoB. OCOOCHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHbIe cTeneHn okucaeHus. CtpoeHne u Gu3nuecKrue CBOMCTBA MPOCTHIX
BEIIECTB — TajJOreHoB. XHMHYECKHE CBOWMCTBA HA MNpUMEpe XJopa
(B3aMMOJCICTBUE C MeETajylaM{, HEMETalIaMH, IienoyaMu). XJIOPOBOAOPO.
ConsgHasi KMCI0Ta, XUMUYECKHE CBOMCTBa, MOJIydyeHue, npuMmeHeHue. Jleicrrue
XJIOpa U XJIOPOBOAOPOJA Ha OpraHu3M 4elioBeKa. BaxkHeilline XJIOPUIbl U UX
HaXO0XJCHHUE B IPUPO/IE.

O6mrast  xapaktepuctuka odneMeHToB  VIA-rpynmel.  OcobGeHHOCTH
CTPOEHHUS aTOMOB, XapaKTepHbIC CTeneHn okucieHus. CTpoenue u pusndeckue
CBOMCTBAa MPOCTBIX BEHIECTB — KHUCIOpPOJa U Cepbl. AJIOTPOIHbIE
MOIU(PUKAIIUNA KUCIOPOJIa U cephl. XUMHUUECKUE CBOMCTBA cepbl. CepoBOIOPOI,
cTpoeHue, GU3MYECKHEe U XHUMHYEeCKHue CBoicTBAa. OKCHIBI Cepbl Kak
MPEICTaBUTENIN KHUCIOTHBIX OKCUIoB. CepHas KuCIOTa, (U3UYECKUE U
XUMUYECKHE CBOMCTBa (00ImME Kak TMPEACTaBUTENS Kiacca KHCIOT W
cnenupuueckne). XMMUYECKUE PEaAKIUH, JICKAIINEe B OCHOBE MPOMBIITUICHHOTO
croco0a mosydeHus: cepHoil kucnoTel. [Ipumenenue cepnoit kucinotel. Conu
CePHOIl KHCIIOTBI, Ka9eCTBEHHAs peakius Ha Cyibdar-uoH. Haxoxnenue cepsl
U €€ COCIMHEHUU B Npupoae. XMMHUYECKOE 3arpsI3HEHUE OKPYKAIOUIENU CPEBI
COCAMHEHUSMU Cepbl (KUCIOTHBIE JIOXKIU, 3arPA3HEHHUE BO3/lyXa U BOJOEMOB),
CIOCOOBI €T0 MPEOTBPAIICHUS.



O6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTEIEHH OKHUCIECHUS. A30T, paclpoCTpaHEHUE B
npupoje, GU3NIecKue U XUMHUIEeCKue cBoiicTBa. KpyroBopor azora B mpupoe.
AMMHaK, ero Gpundeckue U XMMUYECKHE CBOMCTBA, TIOJyYCHHE U IPUMEHEHHE.
Comu ammoHMs, UX (QPU3NUECKHE M XHUMHYECKHE CBOWCTBA, MPUMEHEHHE.
KauecTBenHast peakiiis Ha MOHBI aMMOHHMs. A30THasl KUCJIOTa, €€ TMOTydYeHHUeE,
dbusnuecknue W XUMUYECKHE CBOMCTBa (OOIIME Kak MPEeACTaBUTENS Kiacca
KUCIIOT ¥ crenuduieckue). Vcnonp30BaHre HUTPATOB M COJIEH aMMOHUS B
KaueCTBE MUHEPAIBbHBIX YJA00peHUN. XUMHYECKOE 3arpsi3HCHHE OKPYIKAIOIICH
Cpeabl COeMHEHUAMU a30Ta (KUCIOTHBIE T0XKIH, 3aTPSI3HEHUE BO3AyXa, MOYBbI
u BogoémoB). Docdop, amtorponnbie Moaudukanuu docdopa, Gusndeckue u
xumudeckue cBoiictBa. Oxcun ¢ocdopa (V) u  docdhopras kucnora,
dbusznueckre 1 XMMHUYECKUE CBOMCTBA, oirydeHue. Mcnons3oBanue ¢pochaToB B
KaueCTBE MUHEPATIbHBIX yI00PECHHIM.

O6mrast  xapaktepuctuka odneMeHToB IVA-rpynmel.  OcobGeHHOCTH
CTPOCHHSI aTOMOB, XapaKTEPHbIE CTENEHU OKUCJICHUS. YTJIEpOJ, alNIOTPOIHbIE
MOIU(PUKALIUYA, PACTIPOCTPAHCHHE B TPHUPOAC, (DU3UUECKHE M XUMUUYECKUE
cBoiictBa. Ancopbuusi. KpyroBopot yriepoaa B mpupoze. OKCHABI yIriiepoaa,
uX (pu3nyecKknue U XUMUYECKHE CBOWCTBA, JCHCTBHME HA >KUBBIC OPTraHU3MBI,
MOJIyYCHHE U MPUMEHEHHE. DKOJOTUYECKHE MPOOIEMBI, CBSI3aHHBIE C OKCHIOM
yraepoga (IV), rumore3a rio0anbHOTO MOTEIJICHUS KIWMaTa, MapHUKOBBIMA
abdexr. YrompHas kuciaora m e€ coiM, UX (PU3NUECKHEe W XUMHUYCCKHE
CBOMCTBA, MOJyueHHWEe W NpuMeHeHue. KadecTBeHHas peakiusi Ha KapOoHAT-
noHbl. Mcronp3oBanue KapOOHATOB B OBITY, MEIUIIMHE, MMPOMBIIUICHHOCTA U
CEJIbCKOM XO35IMCTBE.

[lepBoHauanbHble TOHATHS 00 OPraHUYECKUX BEIIECTBaX KaK O
COEAMHEHUSX yriepoja (MeTaH, 3TaH, 3TWJIEH, alleTUJIEH, 3TaHOJ, TJIUIEPHH,
yKCyCcHast Kuciota). llpupogHble HCTOYHUKHM  YIJIEBOJAOPOAOB  (YroJib,
MPUPOAHBIN Ta3, HePTh), TPOIYKTHI UX MepepadoTKu (OCH3UH), UX POIb B OBITY
U TpOMBIIIIEHHOCTH. [loHsATHE 0 OMOJIOTHMYECKH Ba)KHBIX BEIIECTBAX: JKUpPaX,
Oenkax, yriaeBoJax — M UX POJIM B JKU3HU 4YelloBeKka. MarepuanbHOE €IUHCTBO
OpraHUYECKUX U HEOPraHUYECKUX COCTUHEHUN.

KpemHuuii, ero ¢usnueckue M XHUMHUYECKHE CBOWCTBA, TMOIYy4YeHUE U
npumeHenue. CoenuHenusi kpemHusi B mpupoze. OOmue mnpeacraBieHus o0
okcunie kpeMuus (IV) u kpemaueBoi kucinore. CUIMKAThI, UX UCIOJIb30BAHUE B
OBITYy, B MPOMBINIJICHHOCTH. Ba)kHeIIe cTpouTebHbIE MAaTEPHAIIBI: KEpaMUKa,
CTEKJIO, IIEMEHT, O€TOH, »Keje300eToH. ITpobdieMbl 6€30ImacHOro UCIOIb30BaHUS
CTPOUTENBHBIX MATEPUAJIOB B IOBCEHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

u3ydeHue O0Opas3loB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJISTHOU
KHUCIIOTHI, TPOBE/ICHUE KAaU€CTBEHHBIX PEAKIIUI Ha XJIOPUI-UOHBI U HAOII0ICHHE
MPU3HAKOB MX MPOTEKAHUs, OMBITHI, OTpa)xaronme GU3NIeCKue U XUMUIECKUE
CBOWCTBAa Ta&JION€HOB H HMX COEIMHEHUH (BO3MOXKHO HCMOJb30BAaHUE
BUJICOMATEPUATIOB), O3HAKOMJICHHE C O0pas3lamMu XJIOPUIOB (TaJOTeHUIIOB),
O3HAKOMJIEHHE C oOpasmamMu cepbl U €€ COeaUHEHUsSMHU (BO3MOXKHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), HAOMIO/IEHWE Tporecca OOyTIUBaHUS
caxapa noJ JACHUCTBUEM KOHUCHTPUPOBAHHOW CEPHOM KHUCIIOTHI, HU3YYECHHUE
XUMUYECKUX CBOMCTB  pa30aBIICHHOW CEPHOM  KHUCIOTHI, MPOBEACHHE
KaueCTBCHHOM peaklud Ha CynbpaT-uOH U HaOMIOJCHUE TNpU3HAKa ¢
pOTEeKaHus, O3HaKOMJIeHHE ¢ (U3MUYECKUMU CBOWCTBaMH a30Ta, pochopa u nx
COCNMHEHUI (BO3MOXKHO HCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), oOOpa3laMu



a30THBIX B (POoCHOPHBIX yIOOpPEHUH, OIydeHHEe, COONpaHKE, pacllO3HABAaHHUE U
VM3y4YECHUE CBOMCTB aMMHUAKa, IMPOBEIACHHUE KAYECTBEHHBIX DPEAKUMKA Ha HOH
aMmMoHusT U ¢ochaT-MOH U U3YYEHHUE TPHU3HAKOB HUX NPOTEKAHMUS,
B3aUMOJICHCTBUE KOHIICHTPUPOBAHHOM a30THOW KUCIOTHI C MEJIbIO (BO3MOXKHO
UCIIOJIb30BAaHUE BUACOMATEPUATIOB), HU3YUEHHUE MOJENICH KPUCTAIIIMYECKHUX
peméTok anmasa, Trpadura, GdymiepeHa, O3HAKOMIICHHE C TIPOIECCOM
a7CcopOIMU PacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM M YCTPOMCTBOM
MPOTHBOra3a, MOJy4YyeHue, COOMpaHHe, PACIO3HABAHWE M U3YYCHHE CBOWCTB
VTIEKHUCIOTO Ta3a, MPOBEACHUE KAaYeCTBEHHBIX pEaKkIuid Ha KapOoHAT W
CUJIMKAaT-HOHBl M W3yYECHUE MPU3HAKOB HUX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMEN CUIMKATHOM NPOMBIIUIEHHOCTH, PELICHHUE SKCIIEPUMEHTAIBHBIX
3a7a4 1o TeMe « BaxxHenume HEMETAIIbl U UX COCTUHEHUS.

MeTasibl 4 MX COCAMHEHMS

OO0mrast xapakTEepUCTHKAa XHMHYECKHMX OJJIEMEHTOB — METAUIOB Ha
OCHOBAaHUWU X IOJ0XKEHUS B [lepronueckon cucreMe XUMUYECKUX AJIEMEHTOB
. 1. MenneneeBa u ctpoerusi aroMoB. CTpoeHHe MeTauioB. MeTtamnueckas
CBSI3b M METAJUIMYECKas KPUCTAJUIMYECKasl PEelIETKA. DICKTPOXUMHUUECKUN Pl
HanpspKEHU MeTauioB. DU3MYECKMe W XUMHYECKHE CBOWCTBA METAJLUIOB.
OO6mme crmocoObl mMmomyyeHuss MeTawioB. [loHATHE O KOPPO3WMH METAJJIOB,
OCHOBHBIC CIOCOOBI 3amMThl WX OT Kopposuu. CmiaBbl (CTasib, YYTYH,
JIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U TPOMBIIIICHHOCTH.

[llenounsle  meTamnpl: nonoxkeHue B llepuognmueckor — cucreme
xuMuueckux aeMeHToB /. 1. Menneneesa, ctpoeHrMe UX aTOMOB, HaX0XKICHUE
B npupojie. Ouznueckue U XUMHUYECKHE CBOWCTBA (Ha MpPUMEpPE HATpUd U
kanust). Okcuabl U THAPOKCHABI HAaTpust W Kanus. [IpuMeHeHue eno4HbIX
METAJUIOB U UX COEUHECHUMU.

[llenouyHO3€MENBHBIE METAJUIBI MAarHuid W KaJIbLUW: IIOJOXKEHUE B
[Iepuoguueckoit cucremMe xumuueckux d3neMeHTtoB J[. WM. MeHnneneesa,
CTPOEHHE HMX ATOMOB, HAaXOXJCHHE B mNpupoge. PU3NUECKHE U XUMUYECKHUE
CBOMCTBa MarHusi W Kaiblids. BakHeiiine coeauHEeHHs Kaiablius (OKCHI,
TUAPOKCU]I, cOJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUSI.

AmomuHui: nojoxeHue B Ilepuonnueckoil cucTeMe XHMHYECKUX
anemeHToB /. M. MeHnneneeBa, cTpoeHHE aroma, HAXOXAECHUE B MPUPOJE.
duznyeckue W XUMHYECKHE CBOWCTBAa alfOMUHUS. AMQOTEpHBIE CBONCTBA
OKCHJA Y TUAPOKCHUAA ATFOMUHHS.

Kenezo: nonoxenue B lleproanueckon cucteMe XUMHUYECKUX 3JIEMEHTOB
. 1. MenaeneeBa, CTpoeHHE aToMa, HaxoxJeHHUe B npupoae. Ousznueckue u
XUMHYECKUE cBOMCTBa xene3a. Okcuabl, rupokcusibl u conu xene3a (II) u
xenesa (III), ux cocra, CBOMCTBA U MOTYUYEHHE.

Xumuueckuit IKcnepumenm:

O3HAKOMJICHHE C O00pa3lamMu METa/NIOB U CIUIABOB, UX (HU3UYECKUMU
CBOWCTBaMH, HW3YUYEHHE pE3yJbTATOB KOPPO3UU METALIOB (BO3MOXHO
UCIIOJIb30BAaHUE BHUJCOMATEPUATIOB), OCOOCHHOCTEH B3aMMOJICUCTBHUS OKCHIA
KaJIbLIUS U HATpUs C BOJOM (BO3MOYKHO HCIIOJb30BaHUE BHIEOMATEPHUAIIOB),
VICCJIEIOBAaHUE CBOMCTB KECTKOU BOJBI, IPOLIECCA TOPEHUS KEJI€3a B KUCIOPOIE
(BO3MOYKHO UCIIOJIb30BAaHUE BUJIEOMATEPUANIOB), MPU3HAKOB MPOTEKAHUS
KAUEeCTBEHHBIX PEAKIIUA HAa MOHBI: MAarHus, KaJIbLUs, aTIOMUHUS, IUHKA, Keje3a
(I) u xenesa (III), memu (II), nHaOmOomEeHWME U ONMCAHHUE TMPOIIECCOB
OKpalllMBaHUS IUJIAMEHUM HWOHAMHM HATpHs, Kaausd H Kaiublus (BO3MOKHO
UCIIOJIb30BAaHUE BHUJEOMATEPUATIOB), HCCIECOBAaHUE aM(OTEpHBIX CBOWCTB



TUAPOKCUIA ATIOMHUHUS U TUAPOKCUIA IIMHKA, PEIICHUE 3KCIEPUMEHTATbHBIX
3aj71a4 1o TeMe «BakHene MeTaibl U UX COCAUHECHUS.

XuMHus M OKpPYKAOLIa"A cpeaa

BemecTtBa 1 Marepuaibl B ITOBCEIHEBHOM XU3HM 4YEJI0BEKA. be3omacHoe
MCIIOJIb30BAaHUE BEIECTB U XMMUUYECKHUX peakiuii B ObITy. [lepBas momortpb npu
XUMHUYECKUX 0KOTrax M OTPABIICHUSIX.

XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIolIel cpebl (MpeaeabHas Aoy CTuMast
KOHILIEHTpanusi Bemects, pgainee — [IJIK). Ponp xumMum B pemieHuun
AKOJOTHUECKHUX IIPOOJIEM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3iioB MaTepHaIoB (CTEKIIO, CIIJIAaBbI METAJIOB, TIOJTUMEPHBIC
MaTepualbl).

Mesxcnpeomemmnnie cea3u

Peanuzanust MmexnpeaMETHBIX CBA3EH MPU M3YUYEHHM XMMUU B 9 Kiacce
OCYIIECTBIISIETCS Yepe3 MCIOJb30BaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUN, TaK W TMOHSATHUM, SBIISIIOMIMXCS CHUCTEMHBIMH [JI  OTJEJIbHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO6mme ecTeCTBEHHO-HAYYHBIC TIOHSTHS: HAy4YHbIN (PaKT, TUTIOTE3a, 3aKOH,
TEeOpus, aHallu3, CHUHTE3, KiIaccupukanus, TMTePUOAUYHOCTh, HAOIIOACHHE,
HKCIEPUMEHT, MOJCIUPOBAHHUE, U3MEPEHUE, MOJENb, SBJICHUE, MAapPHUKOBBIN
s PeKT, TEXHOIOTHS, MaTepHUAIIbI.

duznka: MaTepusi, aToOM, 3JECKTPOH, IPOTOH, HEUTPOH, WOH, HYKIHU]I,
W30TOIbI, PaJMOAKTUBHOCTh, MOJIEKYJA, SJEKTPUUECKUN 3apsiji, MPOBOAHUKH,
MOJIYIPOBOJHUKH, JUAJIIEKTPUKH, (HOTODIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoOe€  COCTOSIHME  BEIIECTBA, TIa3,  pacTBOp, pPacTBOPUMOCTb,
KpUCTAJTMYECKas pPEmIETKA, CIUIaBbl, (PU3MYECKHUE BEIMYMHBI, CIUHHIIBI
U3MEPEHUS, KOCMUYECKOE ITPOCTPAHCTBO, TIAHETHI, 3BE€3/b1, COJIHIIE.

buonorus: ¢orocunTes, npixanue, 6uocdepa, IKOCUCTEMa, MUHEPATHHBIC
yIA00pEHHsI, MUKPOIJIEMEHTBI, MAKPOAJIEMEHTHI, TUTATEIbHBIC BEIECTBA.

['eorpadus: armocdepa, rumpocdepa, MUHEpaATbl, TOPHBIC MOPOIHI,
IIOJIE3HBIE UCKOIAEMBbIE, TOILUIMBO, BOJIHBIE PECYPCHI.



IIVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBLIEI'O OBPA30BAHUA

JINUHOCTHBLIE PE3YJIBTATHI

JIn9HOCTHBIE pPE3yNbTaThl OCBOCHHSI MPOTPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JOCTUTAIOTCA B XOj€ OOYYECHHS XMMHH B €IUHCTBE Y4COHOW U
BOCIIUTATEIIbHOM  JEATEbHOCTU B  COOTBETCTBUM C  TPAJULMOHHBIMH
POCCUHCKUMHU COLUUOKYJIbTYPHBIMU U JAYXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSIMH,
NPUHATBIMA B OOIIECTBE MpaBUJIaMU U HOPMaMHU TOBEICHUS U CIIOCOOCTBYIOT
polieccaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COITUATHM3AIIMN 00yJatOITUXCsl.

JIndHOCTHBIE  pe3yJbTaThl  OTPAXKAIOT TOTOBHOCTH  OOYYaronIuxcs
PYKOBOJICTBOBaTbCA CUCTEMOM TIO3UTUBHBIX LEHHOCTHBIX OPUEHTAUUN U
paclIMpeHre OMbITa AESTEIbHOCTU Ha €€ OCHOBE, B TOM YHUCJIE B YACTHU:

1) naTpUOTHYECKOr0 BOCIMTAHUS:

LHEHHOCTHOTO  OTHOIIEHUST K  OTE€YECTBEHHOMY  KYJIbTYPHOMY,
UCTOPUYECKOMY M HAyYHOMY HACJIEAUI0, NMOHMMAHUSl 3HAUYCHHUS XMUMUYECKOU
HAYKW B KU3HU COBPEMEHHOTO OOIIECTBA, CIIOCOOHOCTH BIAACTh JIOCTOBEPHOU
uHbopMaIeil 0 TMepefoBBhIX JTOCTIDKCHHSIX M OTKPBITUSX MHUPOBOH H
OTCUECTBCHHOW XWMHUH, 3aWHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPONCTBE MUpa U OOIIECTBA;

2) rpaskaaHCKOr0 BOCIIUTAHUSA:

NPEACTaBICHUS O COLMAIBHBIX HOPMax M MPaBWIAX MEXIMYHOCTHBIX
OTHOIIIEHU B  KOJUIEKTUBE, KOMMYHHKATHBHON  KOMIIETEHTHOCTH B
OOIIIECTBEHHO TMOJIE3HOM, y4eOHOUCCIIEeNOBATEILCKOM, TBOPUYECKON W JIPYTUX
BUJIAX JESITEIILHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOW COBMECTHOM JESTEINHHOCTU
IIPY BBITIOJTHEHUW YYEOHBIX, O3HABATEIBHBIX 3a/1a4, BHITTOJIHEHUH XUMHUYECKHUX
OKCIIEPUMEHTOB,  CO3JaHUM  yYE€OHBIX  MPOEKTOB,  CTPEMJICHHS K
B3aMMOIIOHMMAHUI0O ¥  B3aWUMOIIOMOIIM B  MpOIEecCe OTOM  y4eOHOM
NEeATEeNIbHOCTH, TOTOBHOCTU OILIEHUBATH CBOE MOBEJICHHE U MOCTYIKH CBOMX
TOBApUILEH C MO3UIIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS
MIOCJIEICTBUH MMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHUYECKHE MTPEACTABICHUS O BEIIECTBE U XUMUUYECKOW pPeakilvi,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U COCTaBIISIIOLINE
OCHOBY JJIsl TOHUMAaHUS CYIIIHOCTH HAyYHOW KapTUHBI MUPA, PEJCTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPHUPOJIbI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOIAHOM CPEIOH, O POJIM XUMHUU B IIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

MO3HABATEIbHBIE MOTHUBBI, HAIPABIICHHbIE HA MOJIYYEHUE HOBBIX 3HAHUUI
0 XWMHH, HEOOXOJUMbIE Il OOBSICHEHUS HAOII0JAEMBbIX TMPOIECCOB U
SIBJICHUM, TTO3HABATEIbHON, MH(POPMAIIMOHHON M YUTATEIbCKOW KYJIbTYpHI, B
TOM YHCJE HABBIKOB CaMOCTOATEIHHON paboThl C Y4YeOHBIMH TEKCTaMH,
CIIPAaBOYHOM  JINTEPATYpOil,  JIOCTYIHBIMH  TEXHUYECKUMHU  CPEACTBAMHU
UH(OPMAITMOHHBIX TEXHOJIOTHI;

UHTEpPEC K OOYYCHHIO W TO3HAHUIO, JIOO03HATEIHLHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K  €aMOOOpa30BaHMUIO, TMPOCKTHOM U  HCCIE0BATEIbCKOM
NESTENHHOCTH, K OCO3HAHHOMY BHIOOPY HAMPABICHHOCTH U YPOBHS 00y4YEHUS B
JlaabHEHIIeM;

4) gopMupoBaHNs KyJIbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTH >XU3HH, OTBETCTBEHHOI'O OTHOIIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM HA 3JJ0POBBIN 00pa3 JKU3HU, OCO3HAHUE MOCIEICTBUNA U
HEMPUATHE BPEIHBIX TMPUBBIYEK (YMOTPEOJIEHUSI alKOroJisi, HAPKOTUKOB,



KypeHHs), HEOOXOJMMOCTH COOJIOACHUS TMpaBwi  OE30IAaCHOCTH  IIpHU
oOpaInieHn ¢ XMMAYECKUMH BEIIECTBAMU B OBITY M peabHOU KU3HMU;

5) Tpy10BOI0 BOCIIUTAHMS

UHTEPEC K MPAKTUYECKOMY HM3YUCHHIO Mpodeccuil W Tpyda pa3iIudHOro
poAa, yBaXXEHUE K TPYIy U pe3ysibTaTaM TPYAOBOM JEATEIbHOCTH, B TOM YHCIIE
HAa OCHOBE MPHUMEHEHHS MPEIMETHBIX 3HAHUW MO0 XUMUHU, OCO3HAHHBIN BBHIOOD
WHIVNBUIYAIbHOW  TPAaeKTOPHHM TPOJOJKEHUS 00pa3oBaHUS €  Y4ETOM
JMYHOCTHBIX HMHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIIECTBEHHBIX NHTEPECOB U
noTpeOHOCTeH, ycCHemHoW Npo(ecCHOHATBbHON NEATeTbHOCTH U PAa3BUTHS
HEOOXOIMMBIX YMEHHM, TOTOBHOCTH aJaliTUPOBAThCS B MPOGdeCcCHOHATBHON
cpene;

6) 3K0J10rH4eCKOro BOCIIUTAHMS:

IKOJIOTHYECKHU IIeJIecO00pa3HOe OTHOIICHUE K MPUPOJIC KaK HCTOYHUKY
U3HU Ha 3emiie, OCHOBE €€ CyIIECTBOBAHMS, IOHUMAaHUE [IEHHOCTH 30POBOIO
u Oe3omacHoro oOpasa XU3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bu3HUeCKOMY U TICHXUYECKOMY 3/I0POBBIO, OCO3HAHUE IEHHOCTH COOJIOCHUS
npaBui OE30MacHOTO TOBENEHUS TpH paboTe C BEIIeCTBaMH, a TaKXe B
CUTYyalUsX, yTPOKAIOIINX 310POBBIO U )KU3HHU JIFO/ICH;

CIIOCOOHOCTH MPUMEHSITh 3HAHUS, MTOTy4aeMbl€ MPU NU3YUYECHUU XUMUH, IS
pelIeHusl 3ajad, CBA3AHHBIX C OKPYXKAIOLIEW IPUPOAHOM CpENOW, ISt
MOBBINICHUS YPOBHS DKOJIOTHUECKOW KYJbTYPhI, OCO3HAHMS TJIOOAIBHOTO
XapakTepa HSKOJOTMUECKHX MpOOJeM M IMyTed WX PEIICHHUs TOCPEICTBOM
METOJ0B XHUMUH, IKOJIOTUYECKOTO MBIIUICHHS, YMEHUSI PYKOBOJACTBOBATHCS UM
B I103HABATEJIbHON, KOMMYHUKATUBHOM U COLMAIILHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJBbTATbBI

B cocraBe MeranpenMETHBIX PE3YyJIbTATOB BBIACISAIOT 3HAYMUMBbIC IS
dbopMHUpOBaHUS MUPOBO33PEHUST OOIICHAYYHBIE TOHATHS (3aKOH, TEOPUS,
OPUHIMI, TUMOTe3a, (akT, CHCTeMa, TMPOIECC, AKCIEPUMEHT H JApPYyTroe.),
KOTOPBIE HCIONB3YIOTCA B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax W
MO3BOJISIIOT HAa OCHOBE 3HAHMM W3 OTUX MPeaMeToB  (HOpMHPOBATH
NpEACTaBICHUE O IEJIOCTHOM HAayYHOM KapTUHE MHpPA, U YHUBEPCAIbHbIC
y4deOHbIe NEeUCTBUS (TMO3HABaTEIbHBIE, KOMMYHUKATHUBHBIC, PETYJSTUBHBIC),
KOTOpbIEe oOecrneunBaloT (OPMHUPOBAHHWE TOTOBHOCTH K CaMOCTOSITEIBHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YUEOHOU IEATETbHOCTH.

Ilo3HaBaTe/ibHbIE YHHBEPCAIbHBbIE Y4eOHbIe 1eHCTBUS

ba3zoBble 1ornueckue aAeicTBUs:

YMEHHUSI UCIIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUIEHUS MPU OCBOCHUU
3HAHUMN: PACKPBHIBATH CMBICT XUMUYECKUX MOHATUN (BBIACISTh UX XapaKTEPHbBIC
IPU3HAKY, YCTAHABIMBATh B3AUMOCBA3b C APYTHMHU ITOHATUAMU), HCIIOJIB30BATh
MOHATHS JJI1 OOBSICHEHUS OTACIBHBIX (PAKTOB U SBIICHUN, BHIOMPATh OCHOBAHUS
U KpUTEpUH IS KiIacCU(PUKAIMM XWMHUYECKHX BEIIECTB W XHMHYECKUX
peaKkiuii, yCTaHaBIMBATh MPUYMHHO-CICACTBEHHBIE CBS3U MEXIYy OOBEKTaMU
U3YUYEHHUSI, CTPOUTH JIOTUYECKHE PACCYyX ACHUSA (MHIYKTUBHBIC, NEIyKTUBHBIC,
110 aHAJIOTUH), AENaTh BEIBOBI U 3aKIIIOUEHUS;

YMEHHUE MPUMEHSATh B MPOLECCE MO3HAHUS MOHATUSA (NIPEAMETHBIE U
METanpeMETHbIE), CHUMBOJIMYECKHAE (3HAKOBBIE) MOJIENH, HCHOJIb3yeMbIE B
XUMUH, TpPeoOpa3oBbIBATh IIMPOKO MPHUMEHSEMbIE B XHMHUH MOJICTbHBIC
MPEICTABIICHUS — XUMUYECKUN 3HAK (CUMBOJI JIEMEHTA), XUMU4YecKasi opMmyna
U ypaBHEHUE XUMUYECKON PEaKIMHM — MPU PEIICHUH Y4eOHO-TTO3HABATEIbHbIX
3aa4, C y4€TOM OTUX  MOJEIbHBIX IMPEJCTABICHUN  BBIABISATH U
XapaKTepU30BaTh CYMIECTBEHHBIC MPHU3HAKK HM3y4aeMbIX OOBEKTOB  —



XUMUYECKUX BEIIECTB M XHMHYECKHUX PpEaKIUui, BBISBIATH  OOIIHE
3aKOHOMEPHOCTH, TPHUYUHHO-CJICJICTBEHHBIE CBSI3M M MPOTUBOPEYHS B
M3y4aeMBbIX MIPOIIECCaX U SIBJICHUSX.

ba3zoBble ucciaeaoBare/ibCKue 1eiicTBUA:

yYMEHUE UCIOJIb30BaTh MOCTABICHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA
MO3HAHWA, a TAaKXKE€ B KA4eCTBE OCHOBBI i (DOPMHUPOBAHUS THIOTE3BI TIO
MIPOBEPKE MPABWIILHOCTH BBICKA3bIBAEMBIX CYXKICHUMH;

NpUOOPETeHNE OMbITa MO TUTAHHUPOBAHUIO, OPTAaHU3AIMH U TPOBEICHUIO
YYCHMUYECKHX OSKCIEPUMEHTOB, YMEHHE HaOM0maTh 3a XOJOM IMpoIliecca,
CaMOCTOSATENLHO MPOTHO3UPOBATH €r0 Pe3yibTaT, (popMyIupoBaTh 0000IMICHUS
¥ BBIBOJIBI IO pe3yjibTaTaM MPOBEAEHHOTO OMBITA, MCCIICIOBAHUS, COCTABIATh
OTU&T O MPOJICTIaHHOM padoTe.

Pabora ¢ ungopmanmeii:

yMEHUE BBIOMpATh, aHATU3UPOBATH U HUHTEPIPETHPOBATH HHQPOPMAIIHIO
pasNUYHBIX BUAOB W (GOPM TPEACTABICHUS, TOIYYaeMYK) W3 Pa3HBIX
WUCTOYHUKOB (HAy4YHO-TIOMYJISIpHAsl JIMTEpaTypa XUMHUYECKOTO COJIep KaHMs,
CIpaBOYHBIE TMMOCOOWs, pecypchl HHTepHeTa), KpUTHYECKH OIEHUBATH
MPOTHUBOPEYHBYIO U HETOCTOBEPHYIO MH(POPMAIIHIO;

yMEHUE MPUMEHSTh Pa3INYHbIC METOJIbI U 3aMPOCHI MPU MOUCKE U 0TOOpE
uH(GOpPMAIIM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMUMBIX JIsl BBITIOJHEHUS
y4eOHBIX U MMO3HABATENIBHBIX 33J1a4 OMPEACIEHHOTO TUTIA, TPUOOPETEHHE OIbITa
B 00JIaCTH HCIIOJIH30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
OBJIAJICHUE KYJbTYpPOW AaKTUBHOTO WCIIOJIB30BAHUS PA3IUYHBIX TMOUCKOBBIX
CHUCTEM, CaMOCTOSITEIHLHO BBIOMPATh ONTUMAJILHYIO (OPMY MPEICTABICHUS
uHbOpPMAIIU U WJUTIOCTPUPOBATH pEIIacMbIe 3a7a4d HECIOKHBIMH CXEMaMH,
auarpaMMami, IpyrumMu opmamu rpaduku 1 iX KOMOWHAIIMSMY,

yMEHUE UCIOJIb30BaTh W aHAJIM3UPOBaTh B TMpoIecce Y4eOHOM W
UCCJIeI0BATEIhCKON NEeSATEHHOCTH uH(bOpMAaITIIO 0 BITUSTHUAU
MPOMBIIINICHHOCTH, CEJIbCKOTO XO3MiCTBA W TPAHCIOPTa HA COCTOSHUE
OKPYXarouen MPUPOTHON CPEIBL.

KoMMmyHHKAaTHBHBIE YHUBePCcaJbHbIEe YUueOHbIe 1eliCTBUSA:

YMEHHUs 3a7aBaTh BOIPOCHl (B XoJe auanora U (WiM) JUCKYCCUM) IO
CyIIECTBY OOCYXXKmaeMoil TeMbl, (OpMYIUPOBATh CBOM  IPEAJIOKCHUS
OTHOCHUTEJIHLHO BBITIOTHEHUS TPE/IJIOKEHHON 3a1a4H;

YMEHUSI TPEACTABIATh TMOJYYCHHBIC PpE3yJbTaThl  MO3HABATEIHLHOM
NESTENTPHOCTY B YCTHBIX W THUCHBMEHHBIX TEKCTax; JeNaTh MPE3CHTAIUIO
pEe3yibTaTOB BBHITIOJHEHUS XMMHYECKOTO OKCIepUMEHTa (J1abopaTOpHOTO
OTIBITA, JIAOOPATOPHOU PabOTHI MO MCCIEIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO
MIPOEKTA);

yMEHUSI y4eOHOTO COTPYJHUYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEILHOM W  HWCCIEAOBATENbCKOW  JIEATENIbHOCTH TIPU  PEIICHUU
BO3ZHUKAIONIUX MPOOJIEM Ha OCHOBE yuéTa OOIIMX MHTEPECOB M COTIACOBAHUS
no3unuii  (0OCyXJeHus, OOMEH MHCHHSMH, «MO3TOBBIC  IITYPMBD»,
KOOpPJIMHAIIAS COBMECTHBIX JICUCTBHM, OIPEACICHUE KPHUTEPUEB IO OIICHKE
KaueCcTBa BHITIOJIHEHHON PabOThI U IPYTHE).

PerynsiTuBHbIE YHMBepPCaJbHbIE YUeOHbIE 1elCTBUSA:

YMEHUE CaMOCTOSITENIBHO OMPEACNATh IEIH ACSITEIbHOCTH, IJIAHUPOBATD,
OCYIIECTBJISATh, KOHTPOJIUPOBATh U MPU HEOOXOUMOCTH KOPPEKTUPOBATH CBOIO
NeSITENHHOCTD, BRIOMpaTh Hanboee 3(ppeKTUBHBIC CIOCOOBI peIeHUsT Y4eOHbBIX
¥ TI03HABATENbHBIX 33724, CAMOCTOSITENIbHO COCTAaBJISATh WM KOPPEKTHUPOBATH
MPEJIOKEHHBIA QITOPUTM JEUCTBUUA NPU BBINOJHEHUU 33JaHUN C YYETOM



MOJIYYCHHS] HOBBIX 3HAHUN 00 M3y4aeMbIX OOBEKTAaX — BEIIECTBAX M PEAKIIHIX,
OLICHUBATh COOTBETCTBHUE IOJYUYEHHOI'O PE3yJbTara 3asBJICHHOM LIEJIH, YMEHHUE
WCIIOJIb30BATh W AHAJIM3UPOBATh KOHTEKCTBI, MPEAJIAraéMble B YCJIOBUHU
3aJaHUM.

HHPEIMETHBIE PE3YJIBTATDBI

B cocraBe mpeaMeTHBIX pe3yJIbTATOB IO OCBOCHHIO OO0S3aTEIBHOTO

coJiepKaHus, YCTAHOBJIEHHOTO JaHHOUW denepanbHoi pabodeil mporpamMmoi,
BBIJICTISIIOT: OCBOCHHBIC OOYYAIOIMMUCS HAYYHBIC 3HAHUS, YMEHUS U CIIOCOOBI
JIeHcTBUH, crenupuyecKue Uil TPeAMETHOH 00macTu «XUMHS», BHUIBI
JNEATENIBHOCTH 10 TMOJYYEHHUID HOBOTO 3HAHUsA, €ro HWHTEPHpPETALNH,
peo0pa3oBaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YI€OHBIX U HOBBIX CUTYyaITUsIX.

K koHmy oOydenust B 8 kJjiacce mpeaMeTHBIC PE3yJIbTaThl Ha 0a30BOM

YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

e PpAacCKpbIBaTh CMBICII OCHOBHBIX XUMUYECKUX MOHATUNA: aTOM, MOJIEKYJIa,
XMMHUYECKUHN 3JIEMEHT, IPOCTOE BEUIECTBO, CI0KHOE BELIECTBO, CMECH
(0THOpOIHASI M HEOJTHOPOJIHAS ), BAJIEHTHOCTh, OTHOCUTEJIbHASI aTOMHAs
U MOJIEKYJIpHAsT Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJSPHAS
Macca, MaccoBas J0Jsi XUMHYECKOrO0 »JJEMEHTa B COCIUHCHHH,
MOJIIpHBI ~ 00BEM,  OKCHJA,  KHUCIOTa,  OCHOBaHHE, COJIb,
AIEKTPOOTPULIATENBHOCTD, CTENIEHb OKUCIICHUS, XUMUYECKasl PEaKLHs,
KJaccu(UKaIUs pPeakiuii: peakiuyi COSUHEHUS, PEAKIIUU PA3I0KEHUS,
peakiuy 3aMelieHus, pPeakiuu OOMEHa, JK30- U IHIOTCPMUUYECKUE
peakimu, TerioBor 3P(HEKT peakiuu, Sapo aToMa, JIEKTPOHHBIN CII0M
aToMa, aTOMHas OpOWTaldb, pPAAUYC aToMa, XUMHYECKas CBS3b,
MOJISIpHAs W HEMOJISIpHAsh KOBAJICHTHAsl CBsi3b, MOHHAs CBA3b, HOH,
KaTUOH, AaHWOH, pacTBOp, MaccoBas JOJis BellecTBa (MPOIEHTHAS
KOHIICHTpAI1s) B paCTBOPE;

e WUIIOCTPUPOBATHh B3aUMOCBS3b OCHOBHBIX XWMHWYECKUX MOHATHU U
MPUMEHSTH 3TH OHATHUS NPU ONMMCAHUU BEUIECTB U UX MPEBPAILCHU;

e HCIOJNB30BATh XHMHYECKYI0 CHMBOJIUKY JUISI COCTaBJICHHUS (POpMYI
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIU;

e ONpENENsATh BAJICHTHOCTh aTOMOB  DJIEMEHTOB B  OHMHApHBIX
COCIMHEHUSAX, CTENEeHb OKUCICHUS DJIEMEHTOB B  OWHApHBIX
COCIUHEHUSAX, NPUHAJICKHOCTh BEIIECTB K ONPEACIEHHOMY KIAcCy
COeIMHEHUN 1Mo (popmyliaM, BUJ XUMHUYECKOU CBSI3M (KOBAJICHTHAS U
VMOHHAsA) B HEOPraHUYECKUX COCTUHECHUSX;

e packpseiBaTh cMmbica llepuoauueckoro 3akona [[. M. Menaeneesa:
JIEMOHCTPUPOBATh ITOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT UX I0J0XKeHUs B [lepuoanueckon cucreme,
3aKOHOB COXPAaHEHUs MACChI BELIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YYE€HUSsI, 3aKOHA ABOTajIpo;

e ONUCHIBATHL W XapakTepu3oBaTh TadIMuHyro ¢dopmy Ilepruoamaeckoit
CUCTEMbl XHMHYECKHUX DJIEMEHTOB: pa3jiMyaTh IMOHATUS «TJIaBHAs
noarpymnmna (A-rpynma)» u «nodounas noarpynma (b-rpymnma)y, mansie
U OOJIbIIIE TEePUOJIBI, COOTHOCUTH 0003HAUYEHMSI, KOTOPhIE UMEIOTCS B
tabmuie «llepmomnueckas cucrtema xumudeckux siemeHtoB I, U.
MenaeneeBay € YHCIOBBIMH XapaKTEPUCTUKAMU CTPOCHUS aTOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB M 3apsj sapa, oOIiee dYucio
AJIEKTPOHOB U PACHPEACIICHUE UX 10 3IEKTPOHHBIM CIOSIM);



K

KIaccu(UIMPOBaTh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUe
BEIIECTBA, XUMUYECKUE PEAKINH (TI0 YUCITy ¥ COCTaBYy YYaCTBYIOIIUX B
PEaKIMK BEIIECTB, 10 TETUIOBOMY 3P HEKTY);

XapaKTepu30BaTh (OMUCHIBATH) OOIME XMMHUYECKUE CBOMCTBA BEIIECTB
pa3NUYHBIX  KJIAcCOB,  MOATBEpPXKJash  ONHUCAHUE  IPUMEPAMH
MOJIEKYJISIPHBIX YPaBHEHHUI COOTBETCTBYIONIUX XUMUUYECKUX PEAKITUN;
POTHO3UPOBATh CBOWCTBA BEIIECTB B  3aBUCUMOCTH OT HX
KaueCTBEHHOTO COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XHWMHUUYECKHX
MPEBPAIICHUI B PA3TUYHBIX yCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJICKYJSIPHYI0O W MOJISIPHYIO MaccChl
BEIIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o dopmysie
COCIMHEHHUS, MacCOBYIO [IOJIF0 BEIECTBA B pacTBOPE, IPOBOIUTH
pacy€Thl O YPaBHEHUIO XUMUYECKON PEaKIInu;

OPUMEHSITh OCHOBHBIC OIEpPAllMd MBICIUTEILHON NIEATeTbHOCTH —
aHaJIU3 M CHHTE3, CpaBHEHHE, 0000IeHWe, CHCTeMaTU3aIHIo,
KJIacCU(DUKAIUIO, BBISBICHUE MPUYUHHO-CIEACTBEHHBIX CBSI3eU — A
W3Y4YCHUS] CBOWCTB BEIIECTB M XUMHYECKUX PEAKIUW, €CTECTBEHHO-
HAyYHbIE  METOJbI  TIO3HAHUS —  HAOMIOJEHHE, HW3MEpPEHHE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEaIbHBIA U MBICIICHHBIN);

ClIeOBaTh MpaBWjaM  TIOJb30BaHHUS  XMMHYECKOW TMOCYyIOH U
JabopaTopHbIM O0OPYJOBAaHUEM, a TaKXKe MpaBWiIaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBHM C HWHCTPYKIUSMU TIO BBITIOJTHCHHUIO
7a00paTOPHBIX XMUMHUYECKUX ONBITOB IO MOJIYYEHUI0O W COOMPAHUIO
ra3000pasHbIX BEIIECTB (BOJOPOAA M KHCIOPOJA), HPUTOTOBICHUIO
pacTBOpPOB C OMNpPEACIEHHOW MacCOoBOWM JOJEH pPacTBOPEHHOTO
BEIIECTBA, IJIAHUPOBATh U MPOBOJIUTH XUMUUYECKUE IKCIIEPUMEHTHI 110
pacmo3HaBaHWIO PACTBOPOB MIENOYEH W KHUCIOT C  TIOMOIIBIO
WHIMNKATOPOB (JTaKMyc, ¢peHondranent, METUIOPaHXK U IpyTre).

KOHIly oOydeHus B 9 KJjiacce TpeIMETHBIC PE3yJbTaThl Ha 0a30BOM

YPOBHE JIOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacCKpbhIBaTh CMBICT OCHOBHBIX XWMHMYECKHX TMOHSATHNA: XUMUYECKHUM
AJIEMEHT, aTOM, MOJIEKYyJa, MOH, KaTUOH, aHHOH, IIPOCTOE BEIIECTBO,
CJIO)KHOE BEILECTBO, BAJICHTHOCTb, 3JEKTPOOTPUILIATEIBHOCTh, CTENIEHb
OKHUCJICHUS, XUMHUYECKas peaklus, XHUMHYECKas CBs3b, TEILUIOBOU
3h(deKT peakuuud, MOJb, MOJSIPHBIH OO0BEM, PACTBOP, AJIEKTPOIUTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJIUTHYECKAS TUCCOLUUALINS, PEAKIIUU HNOHHOIO
oOMeHa, KaTaiu3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMBbIE U
HEOOpaTUMBbIE PEAKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIIbHBIE PEaKIIUH,
OKUCIIUTENb, BOCCTAHOBUTENb, OKHUCIEHHE W  BOCCTAaHOBJICHUE,
aiotponusi, amMpOTEpPHOCTh, XWUMHUYECKass CBI3b (KOBaJeHTHas,
WOHHAsA, METaJUIM4ecKas), KpUCTAJUIMYECKAsT pelmeETKa, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XUMHUYECKON peaklHH, MpeaebHO
nonyctumas konnentpanus 11K BemecTsa;

WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XHUMHUYECKUX MOHATHI H
MPUMEHSTH 3TH TIOHATHS IPY OTIMCAHUH BEIIECTB U UX MPEBPAIICHHI;
UCIIOJIb30BaTh XHMMHUYECKYI0 CHMBOJIMKY I COCTaBJICHHS (opmyn
BEILIECTB U YPABHCHUN XUMHUYECKUX PEAKIIU;

ONpENENATh BAJICHTHOCTh M CTENEHb OKUCICHHS XUMHUYECKHUX
AJIEMEHTOB B COEAMHEHHUAX PA3JIUYHOTO COCTaBa, MNPUHAIJICKHOCTD
BEIIIECTB K OMNPEACIEHHOMY KIJIACCy COEAMHEHUH Mo (opmyiam, BUI
XUMHUYECKON CBSI3U (KOBAJEHTHAs, WOHHAs, METaJUIMYecKasi) B



HEOPTaHUYECKUX COCTUHEHUSX, 3apsii MOHA M0 XUMHUYECKOr (popmyiie,
XapakTep Cpelbl B BOJHBIX PAacTBOPAX HEOPTaHUYECKUX COETUHEHHI,
THUIl KPUCTAJUNIMYECKOMN PEIIETKH KOHKPETHOTO BEILIECTBA;

packpbiBath cMbici [lepuomnueckoro 3akona J[. WM. MenneneeBa u
JIEMOHCTPUPOBATh €ro TOHMMAaHHE: OMHUCHIBATHh W XapaKTepU30BaTh
Tabmmmunyto Gopmy Ileproaudeckoit CHCTEMbI XMMHYECKUX 3JIEMEHTOB:
paznuyaTh MOHATUS «IJaBHas moarpynmna (A-Tpynma)» u «moOodHas
noarpymnmna (b-rpynma)», manble W OONbIIME TEPHOIBI, COOTHOCUTH
0003HAYCHHUS, KOTOPHIC HMCIOTCA B IIEPUOAMYECKOM TabimIe, ¢
YUCJIOBBIMUA  XapaKTEPUCTUKAMH CTPOEHHS AaTOMOB XHMHYECKHX
AJIEMEHTOB (COCTaB MW 3apsia siapa, OOIIee YHCIO DJIEKTPOHOB U
pacmpeneneHue UX IO OJJIEKTPOHHBIM CJIOSIM), OOBSCHATH OOIIHe
3aKOHOMEPHOCTH B UBMEHEHUHU CBOMCTB 3JIEMEHTOB U UX COEJMHECHUI B
npenenax MajiblX MEPUOJOB U TJIABHBIX MOJATPYII ¢ YYETOM CTPOCHUS
UX aTOMOB;

KIaccu(UIMPOBaTh ~ XUMUYECKHE  DJIEMEHTHI,  HEOPTraHWYECKUE
BEILIECTBA, XUMUUYECKUE PEaKIUU (110 YUCITY U COCTAaBy YYaCTBYIOLIUX B
peakiy BEIIECTB, MO TEIIOBOMY A(DQEeKTy, IO M3MEHEHHIO CTeNeHen
OKHUCJICHUS] XUMUYECKUX AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATH) OOIINE U CHCIUPUISCKUE XUMUIECKUE
CBOMCTBA MPOCTHIX U CJIOXKHBIX BELIECTB, MOATBEPXKIasi OMUCAHUE
npUMEPaMH MOJICKYJIIPHBIX M MOHHBIX YPAaBHEHH COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHM;

COCTaBJISITh YPABHEHUS BJIEKTPOIUTUYECKOW AUCCOIUALUHU KHUCIOT,
LIEJI0YE€d M COJIEH, MOJIHbIE W COKPAlIEHHBIE YPAaBHEHHUS pPEaKIUU
WOHHOTO  OOMEHa, YypaBHEHMs]  pEaKIii,  MOJATBEP KIAIOIINX
CYILIECTBOBAHHE T'€HETUYECKOUW CBSI3M MEXK]Yy BEUIECTBAMHU PA3TUUHBIX
KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX PEAKIIHIA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca 3THX PEaKInii;
MPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOCHHS,
BO3MOXHOCTH TPOTEKAHUS XUMHUYECKUX TMPEBPAIICHUN B Pa3IMYHBIX
YCIIOBUSIX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJEKYJSIPHYIO M MOJSIPHYKO MAacChl
BEIIECTB, MAaCCOBYIO JIOJI0 XHMHYECKOTO »dJeMeHTa 1o dopmysie
COCIMHEHUs, MAaCCOBYIO [IOJII0 BELIECTBA B PAacTBOPE, IMPOBOJIUTH
pacy€ThI 1O YPaBHEHUIO XUMUYECKON PEaKIInu;

coONIOaTh  MpaBWia TOJB30BAHUS  XMMHUYECKOW TOCYAOH U
nabopaTopHbiM 000pYyJOBAaHMEM, a TaKXKe MpaBuia OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKUHUSIMU TIO BBIIOJHEHUIO
71a00paTOPHBIX XMUMHUYECKUX ONBITOB IO MOJIYYEHUI0O W COOMPAHUIO
ra3000pa3HbIX BEIIECTB (AMMHAKa U YTJIICKUCIIOTO rasa);

MPOBOJUTh  PEAKIMH, MOATBEPKAAIONIME KAUYECTBEHHBIH COCTaB
pPa3NUYHBIX BEHIECTB: pPACMO3HABAaTh OMNBITHBIM NYTEM  XJIOPHUI-,
Opomuna-, womua-, kapbonar-, ¢ocdar-, CuIHKaT-, CyJabdar-,
TUAPOKCUJI-MOHBI, KATHOHBI aMMOHHUSI U MOHBI U3YYCHHBIX METAJUIOB,
MPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTraHUUECKUX BELIECTB;
MPUMEHSTh OCHOBHBIE OIEPALMU MBICIUTENBHON NESITEIbHOCTH —
aHAJIU3 M CHHTE3, CpaBHEHHE, 0000IIEHWEe, CHCTEeMaTH3AIHIO,
BBISIBIICHUE PUYHHHO-CIIEICTBEHHBIX CBS3€H — ISl U3YUYEHUS CBOICTB
BEIIECTB M XUMHUYECKUX PEAKIUNA, €CTECTBEHHO-HAYyYHbIE METObI



MO3HaHUs — HAOJIOJIEeHNE, U3MEPEHUE, MOJCITUPOBAHNUE, YKCIIEPUMEHT
(peanbHbBIN U MBICTIEHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KNIACC
HaumenoBanue KoanuectBo yacos
Ne DJIeKTpPOHHbIe (HU(POBbIE)
pa3e/ioB H TeM KonTposabHbie IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
NporpaMmMbl padoThI padoThbI
Pa3pen 1. [lepBoHavaibHble XUMHYeECKHE OHATHSA
XuMusi — BakHast
11 00J1aCTh €CTECTBO3HAHMS 5 ) bubnuoreka [JOK
’ U [IPAKTHIECKON https://m.edsoo.ru/7f41837¢
NEeSTEIbHOCTH YEJIOBEKa
12 BemiectBa u xumMmuueckue 15 1 but6mmoreka [IOK
’ peaxkuuu https://m.edsoo.ru/7f41837¢
Uroro no pazaeny 20
Pa3znen 2. BaxHeiiime npeacTaBuTe/ i HEOPraHU4eCKUX BellecT
)1 Bozayx. Kucnopoa. 6 bubnmnoreka [JOK
' [TonsTue 06 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonstue o g ) bub6nuoreka [IOK
' KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837¢
)3 Bona. PacTBopsl. 5 I 1 bubmunoreka IIOK
' [TonsiTrie 06 OCHOBaHUAX https://m.edsoo.ru/7f41837¢
OCHOBHBIE KJ1acChl BuG OK
2.4 HEOPTraHUYECKHUX 11 1 1 Homoreka L1

COETUHEHUHN

https://m.edsoo.ru/7f41837¢




Wroro no pazneny 30

Paznen 3. Ilepuoguueckuii 3axon u [lepuogudeckas cucrema xumunueckunx 31emMenToB /. U. MengeneeBa. CTpoeHue aToMOB.
XuMmnueckas cBsizb. OKHCINTEIbHO-BOCCTAHOBUTE/IbHbIE PeAKIINH

[Tepuoanueckuii 3aK0H U
[Tepuonnueckas cucrema
3.1 XHMHYECKHUX DJIEMEHTOB 7
. U. Menpeneena.
Crpoenue aToma

but6mmoreka [{JOK
https://m.edsoo.ru/7f41837¢

XuMu4eckast CBA3b.

30 OKucauTenpbHo- g i bu6mmorexa [IOK
’ BOCCTAHOBUTEIIbHBIE https://m.edsoo.ru/7f41837¢
peaKIuu
but6mmoreka [IOK
Hroro no paznery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE BDEMS 3 but6mmoreka [{OK
p p https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO
68 4 5

YACOB II0 ITPOTPAMME




9 KVIACC

HaumenoBanue KoanuectBo yacos
Ne DJIeKTpOHHbIe (HU(POBHIE)
pa3ie/ioB H TeEM KonTpoabHbie IIpakTH4eckune
n/n Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
nporpaMMsl padoThl padoThbI
Pa3jen 1. BemecTBo 1 XMMH4YeCKHe PeaKIUH
[ToBTOpEHME U
L1 yriayOsieHue 3HaHui 5 1 bubnunoreka IIOK
' OCHOBHBIX pa3JesioB https://m.edsoo.ru/7f41a636
Kypca 8 Kkiacca
OcHOBHBIE
1.2 3aKOHOMEPHOCTHU 4 bubamoreka LIOK
’ p . https://m.edsoo.ru/7f41a636
XUMHUYCCKUX PEaKIui
DJIEKTPOJIUTHYECKAS
13 JIUCCOLIUALIHSL. g i | bu6mmorexa [IOK
’ XUMHYECKUE PEaKIIUH B https://m.edsoo.ru/7f41a2636
pacTBopax
Uroro no pazgeny 17
Pasnen 2. HemeTa/uibl M UX coeTMHEHUS
OO01rast xapaKTepuCTHKA
2.1 XI/IMI/I‘IGCKII?IX ancI:MeHTOB 4 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f41a636
VIIA-rpynnsl. ['anorenst
OO1as xapakTepucTUKa
H P p bubmuoreka [JOK
22 XMMHUYECKHX JIEMEHTOB 6

VIA-rpynnsl. Cepa u e

https://m.edsoo.ru/7f41a636




COCTMHCHHSI
OO6mr1ast xapaKTepuCTHUKA
)3 XAMUYECKHX IIEMEHTOB 7 but6mmoreka [{OK
’ VA-rpymmsl. Asor, https://m.edsoo.ru/7f412636
dbochop 1 ux coeTMHECHUS
OO11as xapakTepucTUKa
XUMHUYECKUX IJIEMEHTOB Eubs 10K
noIMoTeKa
2.4 IVA- . Yraiepo
Fp}‘/’HHBI fiepoiH 8 https://m.edsoo.ru/7f41a636
KPEMHHI U UX
COCTMHECHHUSI
Uroro no pazgeny 25
Pasjnen 3. MeTa/iibl 1 X COeIMHEHUSA
31 OO0mwme cBoiicTBa 4 bubmmoreka [JOK
' METaIIOB https://m.edsoo.ru/7f412636
39 Baxneiinie MeTauibl U 16 bubnuotexa [JOK
’ UX COEIUHEHUS https://m.edsoo.ru/7f41a636
Uroro no pazaeny 20
Paznen 4. Xumusi 1 oKpykamomas cpeaa
41 BemectBa 1 matepuasi B 3 bu6nunoreka [JOK
’ JKM3HU Y€JI0BEKA https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
Pe3epBHOE Bpems 3 bubmmorexa [IOK
pBHOC BP https://m.edsoo.ru/7f41a636




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

8 KNIACC
Ng KosanuyectBo yacos
DJIeKTPOHHbIE
Hara uudposbie
n| Tema ypoka KonTpoabHbie IIpakTnyeckue
Bcero U3y4YeHHust o0pa3oBaTejIbHbIE
/ padoThI padoThI
pecypchl
n
[Ipenmer xumuu. Ponp xumuu B bu6nuorexa LIOK
1 JKA3HU yernoBeka. Tena u 1 https://m.edsoo.ru/ff0d21
BEIIIECTBA 0Oc
bu6mmoreka [JOK
[onsaTne o MeToax MO3HAHUS B
2 1 https://m.edsoo.ru/ff0d22
XUMHH
Te
[IpakTuueckas padora Ne 1
bu6nmnorexa [JOK
«IIpaBuna paboTsl B 1abopaTopun
3 . 1 https://m.edsoo.ru/ff0d23
Y IPUEMBI OOpAIICHUS C de
71a00paTOPHBIM 000PYI0BAHUEM) o
bubmnoreka LIOK
YucTele BEleCTBa U CMECH.
4 . 1 https://m.edsoo.ru/ff0d26
CrniocoOsl pa3zeneHust cMeceit ca
[Ipaktuyeckas padora Ne 2 bub6nuorexa LIOK
5 «Pa3nenenue cmeceil (Ha npumepe 1 https://m.edsoo.ru/ff0d28
OYHCTKH TIOBAPEHHOMN COJIN)» c8
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 https://m.edsoo.ru/ff0d2a
6c




XUMHYECKHUE DIIEMEHTHI. 3HAKH bubmnoreka IJOK
7 (CMMBOJIBI) XUMUYECKUX https://m.edsoo.ru/ff0d2b
3JIEMEHTOB ed
bu6mmoreka [IOK
8 IIpocTsle U CIOKHBIE BELIECTBA https://m.edsoo.ru/ff0d2a
6¢
bu6mnoreka [IOK
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE https://m.edsoo.ru/ff0d2d
50
3aKOH MOCTOSHCTBA COCTaBa
BellecTB. XuMudeckas hopmyiia bubmiorexa HOK
10 ' pMyIa. https://m.edsoo.ru/ff0d2ea
BanentHOCTh aTOMOB o
XUMHUYECKUX AJIEMEHTOB -
OtHocuTeNnpHas aTOMHAs Macca. bu6mmoreka [IOK
11 | OrtHOCHUTENBHAsA MOJIEKYIISIPHAS https://m.edsoo.ru/ff0d32
macca 3¢
bu6mmoreka [IOK
MaccoBas 107151 XUMHAYECKOTO
12 https://m.edsoo.ru/ff0d35
3JIEMEHTa B COEIMHECHUH 0c
KomnuectBo BemecTsa. Moub. Enbmiorexa IOK
13 https://m.edsoo.ru/ff0d52
MonsipHast macca
30
DOU3NYECKUE U XUMUUYECKHUE bubmiorexa HOK
14 https://m.edsoo.ru/ff0d37f
SIBJICHUSI. XUMUYECKast peaKius .
15 [Ipu3Haky U ycaoBHs IPOTEKAHUS bubnuorexa [IOK

XUMHYECKUX PEAKIUN

https://m.edsoo.ru/ff0d3a




16

3aKOH COXpaHEHUsI MacChl bubmuotexa [JOK

16 | BemecTB. XUMHUECKHE https://m.edsoo.ru/ff0d3b
YpaBHEHUA 88
Brruncienus Koan4decTBa, MacChl bu6mmoreka [{OK

17 | BemecTBa Mo ypaBHEHUSIM https://m.edsoo.ru/ff0d57
XUMHUYECKHUX PeaKIHii 08
Knaccudukanmst Xumuaeckux

€aKIui (CoeqMHEHUS bubmoreia HOK

18| P : https://m.edsoo.ru/f0d33
pa3noKeHus, 3aMEIIeHNUs, 4
oOMeHa) a
M. B. JIoMOHOCOB — yu&HBIN- bubnmorexa [JOK

19 | sHuukinonenuct. O0o0IEHNE U https://m.edsoo.ru/ff0d40
CHUCTEMAaTU3aIs 3HAHUN c4
KonrtponsHas padora Nel mo reme bub6nuoreka LIOK

20 | «BemectBa u XuMHUYECKHE https://m.edsoo.ru/ff0d42
peakum» 90
Boznyx — cmecs razos. Cocras bubnuorexa LIOK

21 | Bo3smyxa. Kucimopon — aneMeHT u https://m.edsoo.ru/ff0d44
npocroe BeiectBo. O30H 8¢
Ou3nyecKue 1 XUMHUIECKHE
CBOICTBa KHCIIOpoa (peakiuu bubmorexa [IOK

22 P P https://m.edsoo.ru/ff0d46
okucieHus, ropenue). [lonsarue 14
00 okcuaax —

23 CriocoOsl MmoTydeHus: KUCIopoia bubmuorexa [JOK
B J1a00OpaTOpUHU U https://m.edsoo.ru/ff0d49




IMPOMBIINIJICHHOCTH. HpI/IMeHeHI/Ie

Ta
KHCJIOpOJia
TennoBoi 3 PexT XUMUIECKOI
peakiuu, MOHSTHE O bubmnoreka LIOK
24 | TepMOXMMHYECKOM YpPaBHECHHH, https://m.edsoo.ru/ff0d47
9K30- ¥ SHJO0TEPMHUECKHUX 90
peaKIusx
TommBo (HedTh, yroiabs U METaH). bubnmorexa [JOK
25 | 3arpsszHeHue BO3yXa, CIIOCOObBI https://m.edsoo.ru/ff0d4c
€ro NpeJoTBpaIICHUS 4a
[IpakTuueckas pad6ora Ne 3 o
teme «[lonydyenue u cobupanue bubmorexa HOK
26 Y https://m.edsoo.ru/ff0d4ae
KHCJIOPOJIa, U3YYCHHE €TO )
CBOMCTB» B
Bonopon — anemeHT u npocToe bu6mmoreka [JOK
27 | BemectBOo. HaxoxeHnue B https://m.edsoo.ru/ff0d4d
PHPOJIE do
du3uYECKUEe U XUMUYECKUe bubmuorexa [JOK
28 | cBoiicTBa Bogopoaa. [Ipumenenue https://m.edsoo.ru/ff0d4d
BOZOpO/IA do
bu6mmoreka [JOK
29 | TlonsATHe 0 KUCIOTAX U COJIAX https://m.edsoo.ru/ff0d50
d2
CniocoOsI mosty4eHus BOAOPOIa B bubmorexa [IOK
30 Y P https://m.edsoo.ru/ff0d4d
naboparopuu
do
31 | TIpaktuueckas padora Ne 4 mo bubnuoreka [IOK




teme «llonydenue u cobupanue
BOJIOPOJIa, U3Y4YECHHUE €TI0

https://m.edsoo.ru/ff0d4{4
2

CBOICTBY
ModsipHblii 00bEM Ta30B. 3aKOH bubmorexa [IOK
32 https://m.edsoo.ru/ff0d54
ABoraapo
2e
Brrunciaenus o0b€Ma, KOJIUIECTBA
bubmuoreka [JOK
BEIIIECTBA ra3a Mo ero U3BECTHOMY
33 https://m.edsoo.ru/ff0d55
KOJIMYECTBY BEIIECTBA WIIH 20
00BEMY T
Brrurciienuss 00bEMOB ra30B 110
bu6mmoreka [IOK
YPaBHEHHUIO PEaKIIMU Ha OCHOBE
34 B . https://m.edsoo.ru/ff0d57
3aKOHA 00BEMHBIX OTHOIIIEHUI 03
rasoB 08
bu6mmorexa [JOK
dusznyecKkre 1 XUMUYECKUE
35 N https://m.edsoo.ru/ff0d58
CBOMCTBA BOJIbI
Ta
CocraB ocnoBanuii. [Tonstue 00 bubmorexa LOK
36 https://m.edsoo.ru/ff0d59
WHANKATOpax
&2
Bopa xak pactBopuTes.
bu6mmoreka [IOK
HacplleHHble ¥ HEHACHIIICHHEBIE
37 https://m.edsoo.ru/ff0d5b
pactBopbl. MaccoBast 1oJist 40
BEILIECTBA B PaCTBOPE o
[IpakTuyeckas padora Ne 5 o bub6nuorexa LIOK
38 | Teme «IIpuroroBieHne pacTBOPOB https:/m.edsoo.ru/ff0d5e
ba

C ONpeACTIEHHON MacCOBOM J10JIEH




paCTBOpéHHOFO BEIICCTBaA»

bu6mmoreka [IOK
KontpomnbHas pabora Ne2 o reme
39 https://m.edsoo.ru/ff0d63
«Kucnopoa. Bonopoa. Bona» 4
o ) bubnmorexa [JOK
KCHJIBI: COCTaB, KJlacCU(UKaIs,
40 https://m.edsoo.ru/ff0d66
HOMEHKJIaTypa
de
[lonydyeHnue u XuMH4eCKHE bubnuorexa [JOK
41 CBOMCTBA KHCJIOTHBIX, OCHOBHBIX https://m.edsoo.ru/ff0d66
U aM(pOTEPHBIX OKCUIOB 4e
) bu6mmoreka [IOK
OcHOBaHUS: COCTaB,
42 https://m.edsoo.ru/ff0d67
kinaccuduKalus, HOMEHKIATypa ca
m Bbu6morexa [JOK
OJIy4eHHE ¥ XUMUYECKHE
43 . . https://m.edsoo.ru/ff0d67
CBOMCTBa OCHOBaHUH ca
) bu6mmoreka [JOK
Kucnorsr: cocras,
44 https://m.edsoo.ru/ff0dfee
KIaccuuKaiys, HOMEHKIIATypa )
bubmnoreka LIOK
[Tonyuenue u XMUMUYECKHE
45 . https://m.edsoo.ru/ff0dfee
CBOMCTBA KHCJIOT )
Conu (cpenHue): HOMEHKIATYPA, bubmuorexa [JOK
46 | cmocoObl nmoyyeHus, https://m.edsoo.ru/00ad94
XMMUYECKHE CBOMCTBA 74
47 [IpakTuueckas pabora No 6. bubnuotexa [JOK
Penienne skcriepuMeHTalbHBIX https://m.edsoo.ru/00ad9b




3aJa4 110 TEMC «OcHOBHBIC

KJIaCChl HEOPTraHUYECKUX Ic
COCIMHEHUI»
I'enetnueckas cBs3b MEKIY bu6mmoreka [IOK

48 | KIJIaccaMu HEOPraHUYECKUX https://m.edsoo.ru/00ad9a
COeIMHEHUIT 30
O000I11IeHIE U CUCTEMATHU3AIIUS Bubmmorexa LIOK
49 . https://m.edsoo.ru/00ad9c
3HAHUH
b2
KontponsHast padora Ne3 o reme bub6nuorexa LIOK
50 "OCHOBHBIE KJIACCHI https://m.edsoo.ru/00ad9e
HEOPraHWYECKHUX COeMHEHHI" la
[TepBbie MOMBITKH
bubmnoreka IJOK
KJIacCU(PUKALUN XUMHYECKUX
51 https://m.edsoo.ru/00ad9f
anemMeHToB. [IoHdaTue o rpynmnax £
CXOJHBIX DJIEMEHTOB -
Ilepuonnyeckuii 3aKOH U
bubmnoreka LIOK
[Tepuoanueckast cucrtema
52 https://m.edsoo.ru/00ada5
XHUMHYECKHUX 3eMeHTOB /JI. . 2
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npaktuku. [[. 1. MenneneeB — 6o
YYEHBIN, IEAror U rpaXKaHuH T
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bubmnoreka LIOK
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bubmnoreka LJOK
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. bu6mmoreka [JOK
AIEKTPOIUTUIECKON
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coJei
4
OGoGrwene u bubmuoreka [JOK
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JeXkKale B OCHOBE
MPOMBIIIJICHHOTO CI10c00a

bu6mmoreka [IOK
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okcunoMm yrieponaa (IV)
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HEMETAJIJIBI U UX =
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MCTalJI0B

XHUMHUYECKHE CBOMCTBA

Bbu6mmorexa [JOK
METAJIIOB.
44 . https://m.edsoo.ru/00ael 15
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HanpsHKEHUH METAILIIOB -
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45 YPaBHEHUSAM XUMUYECKUX https://m.edsoo.ru/00ael15
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bubmnoreka LJOK
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46 https://m.edsoo.ru/00ael27
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Bbu6moreka [JOK
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48 p https://m.edsoo.ru/00ael4b
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Bbu6mmoreka [JOK
54 AmoMuHMI https://m.edsoo.ru/00aelc6
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AmdoTepHbIe cBOlCTBA bubmmorexa TIOK
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bu6moreka [JOK
56 Kemeso https://m.edsoo.ru/00ae1d8
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COCINHCHU

Brrancnenus no
YpaBHEHHUSAM XUMHUUYECKHUX
pEaKIHii, €CIIu OJIUH U3
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bubmnoreka LIOK
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61 O06001IeH e "
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Bbu6morexa [JOK
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64 . https://m.edsoo.ru/00ae427
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65 https://m.edsoo.ru/00ae427
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