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INOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XUMHM Ha YPOBHE OCHOBHOIO 001Iero o0Opa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjabTaTaM OCBOCHHUS OCHOBHOM
o0pa3zoBaTeIbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa30BaHus, MPEICTABICHHBIX
B ®I'OC OOO, a Ttakxke Ha OcCHOBe (QenepanbHO paboueld MPOrpaMMBbI
BOCIIUTAHUS U ¢ YIETOM KOHIIEIIINHY MPENOoIaBaHus YIeOHOTO MpeaMeTa « XuMUs»
B 00pa3oBaTeNbHbIX opranu3aiusx Poccuiickoit denepammm.

[Iporpamma 1Mo xuMuu Ha€T TPENCTABICHUE O IENsAX, OOIIel cTpaTeruu
oOydeHusl, BOCIUTAHUS M PA3BUTHA OOYYAIOMIUXCS CPEACTBAMH Y4eOHOTO
penMeTa, YCTaHABJIHMBAET  00SA3aTeIbHOE  MPEAMETHOE  COJCpIKaHHE,
npelycMaTpUBaeT paclpeielieHue €ro o KiaccaM M CTPYKTYpUPOBAHHUE I10
paszzmeiraM M TeMaM MPOTPaMMbl MO XHUMHH, OMPEIEISeT KOJUYECTBEHHBIE U
KauyeCTBCHHBIC XapaKTEePUCTUKU coJiep KaHus, PEKOMEHTyEMYIO
MIOCIICIOBATEIBHOCTh  M3YYEHUS XHMHH C y4ETOM  MEXKIPEIMETHBIX U
BHYTPUIIPEMETHBIX  CBSI3€M, JIOTMKM  y4eOHOro Tpoliecca, BO3PACTHBIX
OCOOCHHOCTEH OOydYarolIuXCs, ONpPEAeNIieT BO3MOXKHOCTH IpeaMera s
peanuzainu TpeOOBaHUI K pe3yJibTaTaM OCBOCHHSI OCHOBHOUM 00pa3oBaTeNbHOM
IpOrpaMMbl Ha YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHHUs, a TaKXKe TPeOOBaHUN K
pe3ynbTaTamMm 00y4eHHUs] XUMUU Ha YPOBHE IeeH N3yUueHUs MPeMeTa U OCHOBHBIX
BUJIOB Y4eOHO-TIO3HABATEIBLHON JEATEIHbHOCTH OOYYArOIMIErocsi MO OCBOCHHUIO
y4e0HOro coziepKaHusl.

3HaHWE XHMHH CIIY)KUT OCHOBOW [UIi (DOPMHPOBAHUS MHPOBO33PCHHS
0o0y4Jaromierocsi, ero MnpeAcTaBICHU O MaTepUaIbHOM E€IMHCTBE MHUPA, BAXKHYIO
poiib WrpatoT (GopMUpPYEMbIe XUMHUEU MPEJCTABICHUS O B3aUMONPEBPAIICHUIX
SHEPTrUM M 00 HIBOJIOIUU BEIISCTB B MPHUPOJES, O IMYTAX PEHICHUS TI00aTbHBIX
npo0sieM yCTOWYMBOI'O PAa3BUTHS YEJTOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOH,
MUIIEBOM U SKOJIOTUYECKON 6€30MacHOCTH, TPOOIIEM 3IPaBOOXPAHECHHUS.

N3yuenne xumuu:

CIIOCOOCTBYET  pealm3alldd  BO3MOXKHOCTEH  JIJIT  CaMOpasBUTUS W
dbopMUpOBaHUs KYJIbTYphI JIMYHOCTH, €€ 00111el U (QYHKIIMOHATBLHON TPAaMOTHOCTH;

BHOCHUT BKJaJ B (DOPMHUpPOBAHHME MBIIUICHUS W TBOPYECKHX CIIOCOOHOCTEM
OOyJarommMxcs, HABBIKOB WX CAMOCTOSTEIBHOW y4eOHOW  ACSITEIbHOCTH,
AKCIIEPUMCHTAJILHBIX W HCCICIOBATEIbCKAX YMEHHH, HEOOXOIMMBIX Kak B
MOBCEHEBHOM JKU3HU, TaK U B PO(PECCHOHATBLHOMN 1eITeTbHOCTH;

3HAKOMHUT CO CHENUGUKONW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBa€T OCHOBBI
IIEJIOCTHOTO B3TJIsAIa HA €UHCTBO MPUPOJIBI U YEIIOBEKA, SIBISETCS OTBETCTBECHHBIM
ATanoM B (OPMHUPOBAHUH E€CTECTBEHHO--HAYYHOU IPAMOTHOCTH 00 yYaFOIIHXCS;



crocoOCcTBYyeT (HOPMHUPOBAHUIO I[EHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
-Hay4YHBIM 3HAHUSM, K TIPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIAJl B IKOJIOTUYECKOE
oOpa3zoBaHHe 00yUYarOIINXCS.

JlanHbie HampaBlieHHWs B OOYYEHHH XUMHUU OOECTICUMBAIOTCS CIECIH(PUKON
collep>KaHMsl  y4yeOHOro  MpeaMeTa, KOTOPBhIM  SIBISIETCS  IEJarormuecku
aJanTUPOBAHHBIM OTpa)kKeHHEeM 0a30BOM HAYKM XMMHUH Ha ONpeeIEHHOM JTarne e
pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO O0IIET0 0Opa3oBaHUS OPUCHTUPOBAH HA
OCBOEHHE OOYYalOUUMHCS CUCTEMBI IMEPBOHAYAILHBIX TMOHSITHUH XUMHH, OCHOB
HEOPraHMYECKOM XMMHM U HEKOTOPbIX OTIEIbHBIX 3HAUYUMBIX [OHSITHI
OPraHUYECKON XMMUHU.

CtpykTypa copepkaHusi MPOrpaMMbl MO XUMUU CPOPMHUpPOBAHA HA OCHOBE
CHUCTEMHOro moaxoja k e€ uszydeHuto. CojpepkaHUE CKJIAJbIBACTCS U3 CHUCTEMBbI
MOHSTHI O XUMUYECKOM DJIEMEHTE U BELIECTBE U CUCTEMbI MIOHITHI O XUMUYECKOM
peakimu. OO6€e 3TH CUCTEMBI CTPYKTYPHO OPTraHM30BaHbI M0 MPHUHIIUITY
MOCJIEIOBATENILHOTO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX MPE/ICTABICHUMN
pa3HOro ypOBHS:

— aTOMHO--MOJIEKYJIIPHOT'0 YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuoguueckoro 3akona /. 1. MenneneeBa kak OCHOBHOI'O 3aKOHA XMUMHH;

— YYEHHS O CTPOEHUU aTOMa U XUMHYECKOH CBSI3U;

— TIPEACTaBICHUM 00 DJIEKTPOJIMTHUYECKON JUCCOIMAIIMM BEIIECTB B
pacTBopax.

Teopernueckre 3HAHUS PACCMATPUBAIOTCA HAa OCHOBE OMIIUPUYECKU
MOJTYYEHHBIX U OCMBICIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO
YPOBHS K JPYyromMy, BBITIONHAS (YHKIIUU OOBSCHEHUS U MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHHUSI U BO3MOXXHOCTEU MPAKTUYECKOT0 MPUMEHEHUS U MOJy4YEeHUS
M3Yy4aeMbIX BEIIECTB.

OcBoeHue nmporpaMMbl [0 XUMHUU  CIOCOOCTBYEeT  (OPMHUPOBAHUIO
MIPEACTABJIECHUS] O XUMUYECKON COCTABIAIOIICH HAYYHOM KAPTUHBI MUPA B JIOTHKE
e€ CHUCTeMHOM NPUPOJbI, IIEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO U
METOo[aM TIO3HaHUA B Hayke. M3ydeHue XWMHU MNPOUCXOJIUT C MPUBJICUCHUEM
3HAHMM W3 paHee HW3YYEHHBIX YUYEOHBIX MpeaMeToB: «OKpYKalomUi MU,
«buomnorus. 5-7 kimacce» u «dusnka. 7 Kaacey.

[Ipy wu3yyeHUH XUMHUM TPOUCXOAUT (POPMHUPOBAHME 3HAHUI OCHOB
XUMHUYECKOM HAayKH Kak 00JIaCTHU COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUYECKOU
NEATETbHOCTH YEJIIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOW KYJIBTYPBI.
3amaua y4eOHOTO MpeaMeTa COCTOUT B (DOPMUPOBAHMHU CHUCTEMBI XUMHUYECKUX
3HAHUN — BaKHEUIUX (PAKTOB, MOHATUM, 3AaKOHOB U TEOPETUUECKUX TMOJIOKEHUMH,
JOCTYMHBIX O00OOIIEHW MHPOBO33PEHUYECKOTO XapakTepa, s3blka HayKH, B



OpUOOIEHNH K HAay4YHBIM METOJaM T[IO3HAHUS TMPH M3YUYCHHWH BEUIECTB U
XUMHUYECKUX peaKIui, B ((OPMUPOBAHUH M PAa3BUTUHU MO3HABATEILHBIX YMCHUN U
UX TPUMEHEHWHM B Y4eOHO-NO3HABATENLHOM M y4eOHO-MCCIIEI0BATEIhCKON
JeSITeNbHOCTH, OCBOCHMM MpaBUJ 0OE€30MacHOrO OOpalieHHs C BElIeCTBAaMHU B
MTOBCEHEBHOM KU3HMU.

[Ipu M3ydeHUu XMMUU HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHHs Ba)KHOE
3HaUEHHE MPUOOPENH TaKue Ied, KaK:

— (dopMupoBaHHE HHTEIJIEKTYaTbHO Ppa3BUTOM JIMUHOCTH, TOTOBOM K
caMo00pa30BaHUIO, COTPYAHHUYECTBY, CAMOCTOSITEIIbHOMY MPHUHATHIO PEIICHHM,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOUIUMCS YCIIOBUSIM JKU3HU;

—  HamnpaBJICHHOCTh OOy4YeHUSs HA CHCTEeMAaTHYeCKOoe IMpUOOIleHUe
oOy4Jaromuxcs K CaMOCTOSATEIbHON MO3HABATEIbHON JEATENbHOCTH, HAyYHBIM
METOJIaM TO3HaHMSI, (POPMHUPYIOIIUM MOTHBAIMIO U PA3BUTHE CIOCOOHOCTEW K
XUMUWY;

— o0ecrieueHne yCIOBUM, CIIOCOOCTBYIOIIUX MPUOOPETECHUIO 00YyUarOIITUMUCS
OTbITa Pa3HOOOPA3HOW NEATEIHHOCTH, MO3HAHUS M CAMOTO3HAHMSA, KIIOYEBBIX
HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), UMEIOIUX YHHUBEPCAIbHOE 3HAYEHUE IS
Pa3TUYHBIX BUJIOB JICITEILHOCTH;

— (dopmupoBanmne oO0mel (QYHKIIMOHATLHOH W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM 4YHCJI€ YMEHUU OOBICHATH U OICHUBATh SIBICHUS
OKPYXAIOIEr0 MHpA, UCIOJb3Yysl 3HAHUS W OMbBIT, MOJYYCHHBIC MPU H3YUCHHUU
XUMHUH, TPUMEHITh WX TPHU PEIIeHHd MNpoO0JeM B TOBCEIHEBHOW KHU3HU U
TPYZIOBOU IEATEIBbHOCTH;

— (QopmupoBaHue y O0Oy4arOUMXCi TYMAaHUCTHUYECKUX OTHOIICHUH,
NMOHUMAaHUSI TEHHOCTH XHUMHUYECKUX 3HAHUM HJi1 BBIPAOOTKH JKOJIOTHUYECKHU
1EeIecO00pa3HOro IMOBEAEHUST B OBITY W TPYAOBOM JEATENBHOCTH B LEISAX
COXPAHEHUS CBOETO 3/I0POBbS U OKPYKAOIIECH HPUPOLHOU CPEBI;

— pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIO H
CaMOBOCIIUTAHMIO HAa OCHOBE YCBOCHHSI OOILEYEIIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWIST M HAMPABICHHOCTH JATbHEHUIIETO
o0yJeHusl.

OOmiee YMCIO YacoB, OTBEAEHHBIX JUISI H3YYEHUS XHMHUM Ha YpOBHE
OCHOBHOT'0 00111eT0 00pa3zoBanus, cocTaBiseT 136 gacos: B 8 kinacce — 68 gacos (2
yaca B HeJlelto), B 9 kiacce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEP XAHME OBYUYEHUA

8 KIIACC

IlepBoHayaILHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Poiap XMMHM B KM3HU 4YEJIOBEKA. XUMUS B CHCTEME HaykK.
Tena u BemecTBa. PU3NMUYECKHME CBOWCTBA BEIIECTB. ATperaTHOE COCTOSIHUE
BelecTB. [loHsiTHE O MeTOAaxX MO3HAHUSA B XUMUU. YHMCThIE BEIIECTBA U CMECH.
Cnioco0nI pa3jieieHus: CMecei.

ATOMBI M MOJIEKYJIbl. XHUMHUYECKHE 3JeMEHTbl. CHMBOJIBI XUMUYECKHUX
s1eMeHTOB. [IpocThie U CIIOXKHBIE BellleCTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckast ¢opmysa. BajaeHTHOCTh aTOMOB XMMHYECKHX DSJIEMEHTOB.
3aKOH TMIOCTOSIHCTBA cocTaBa BemiecTB. (OTHOCHUTENbHAS aTOMHas —Macca.
OtHocuTenbHAsE MOJIEKYJIsIpHas Macca. MaccoBast 10151 XUMHUYECKOTO JIEMEHTA B
COCIMHEHUHU.

KomnuecTBo BemectBa. Moinb. MonsipHast Mmacca. B3auMocBsi3b KOIMYECTBA,
Macchl M 4HCIAa CTPYKTYPHBIX €IMHMI] BellecTBa. Pacuérel mo ¢opmynam
XUMHYECKUX COCTUHECHUM.

du3nuecKue U XMMUYECKHUE SBJICHUS. XUMHUUECKas peakius U e€ MpU3HaKHU.
3aKoH COXpaHEHHUsI MacChl BEIIECTB. XHUMHUeckue ypaBHeHHs. Kiaccudukaius
XUMHUYECKUX PEaAKIUi (COeIUHEHUs, PA3I0KEHUs, 3aMeIlleHUs, OOMEHA).

Xumuyeckuii IKChepumMeHm:

3HAKOMCTBO C XMMMUYECKOHN MOCYA0#, MpaBuwjiaMu pabOThl B J1a00OpaToOpuu U
npuémMamu oOpanieHusi ¢ J1abopaTopHbBIM O00OpPYAOBAHUEM, U3YUEHHE U ONUCAHUE
dbuznuecknx CBOMCTB 00pa3I[OB HEOPTraHWYECKHUX BEIIECTB, HAOJIOJCHHE
dusnuecknx (TUTaBJIeHUE BOCKA, TasHUE JIbJIa, PACTUPAHHE caxapa B CTYIIKE,
KUIIEHUE W KOHJACHCAIUS BOJABI) U XUMHUYECKUX (TOPEHHE CBEYH, MPOKAJIMBAHUE
METHOM MPOBOJIOKH, B3aUMOEHCTBUE MeJIa ¢ KUCIIOTOMN) SBJICHUMN, HAOII0ICHUE U
OMMCAHWE MPHU3HAKOB MPOTEKAHUS XMMHUYECKUX peakiuil (pa3ioKeHue caxapa,
B3aMMOJICHCTBHE CEPHOM KHUCIIOTHI C XJIOPHIIOM Oapus, pa3joKeHHEe THIPOKCHIA
menu (1) nmpu HarpeBaHwu, B3aMMOACHCTBHE Kene3a ¢ pactBopoM coiu meau (11),
U3y4YeHHE CIOCOOOB PA3JENICHUs] CMECEH: C MOMOIIBI0O MAarHuTa, (UIbTPOBAHUE,
BbINIApUBAaHUE, NTUCTUWUIAIMS, XpoMaTorpadus, MPOBEICHUE OYUCTKUA MMOBAPEHHOM
conmy, HaOMIOAEHWE W  ONMUCAaHWE  PEe3yIbTaTOB  MPOBEICHUS  OIBITA,
WUTIOCTPUPYIOIIEr0 3aKOH COXPAHEHHS MAaCChl, CO3JaHUE MOJENed MOJEKY
(I1apocTep>KHEBBIX ).

Baxueiimue npeacTaBuTe, M HEOPraHMYECKMX BeleCTB

Bo3nyx — cmech razoB. CoctaB Bo3nyxa. Kucinopon — anemeHT u mpocTtoe
BelecTBo. HaxokaeHue kucimopojia B Mpupojse, (U3MYECKHME U XUMUYECKHUE
cBoiictBa (peakuuu ropeHusi). Oxkcunbl. [Ipumenenue xkucnopona. CrocoOsbl



MOJIyYEHUsI KHUCIOpoJa B Ja0OpaTopud U MPOMBIIUIEHHOCTH. Kpyroopor
KHCJIOpoJia B pupojie. O30H — alioTponHas Mou(uKamus KUCIopoa.

TemnoBoit 3hHEeKT XUMHUYECKOW peakIuh, TEPMOXUMUYECKHE YypaBHEHUS,
9K30- U JHAOTEPMHUUYECKHE peakiuu. TOIUIMBO: yroib W METaH. 3arpsi3HEHUE
BO3/lyXa, yCUJIEHHE MapHUKOBOro 3¢ (dekTa, pa3pylieHue 030HOBOIO CIIOsI.

Bonopon — anemeHT UM mpocToe BemiecTBO. HaxokaeHue Bojopoaa B
npupoae, (U3MUECKUEe U XUMHYECKHE CBOWCTBA, MPUMEHEHHUE, CIOCOObI
nosyyeHus. Kucnorsl n conu.

MossipHbiii 00BEM ra3oB. Pacy€Tsl Mo XMMHUYECKUM YPaBHECHUSIM.

Oduznueckue CcBOMCTBA BOJbl. Boma kak pactBoputenb. PacTBOpbI.
HacplllieHHbIE M HEHACBIIIEHHBIE PAacTBOpPbI. PacTBOPMMOCTH BELIECTB B BOJIE.
MaccoBast 1074 BEHIECTBA B pacTBOPE. XUMHUUYECKUE CBOMCTBA BOAbI. OCHOBAaHUA.
Ponb pacTBOpOB B mpupojie U B KU3HU 4esnoBeka. KpyroBopor BOJbI B MPUPOJE.
3arpsi3HEHHE PUPOIHBIX BOJ. OXpaHa U OUMCTKA IPUPOJAHBIX BOJ.

Kimaccudukanus Heopranmdeckux coenuHeHuid. Oxcunbl. Knaccudukamms
OKCHJIOB:  coneoOpa3yroniue (OCHOBHBIC, KHCJIOTHBIE, aM(oTepHbIE) W
HecosieoOpasyromue. HomeHnknatypa okcugoB. DuU3MYECKHME W XHUMHUYECKHE
CBOMCTBA OKCHIOB. [loydyeHne okcuaoB.

OcHoBanus. Kmaccudukanmss ocHOBaHM: WIENOYM W HEPACTBOPUMBIC
ocHoBaHuA. HoMeHknatypa ocHoBaHuMi. PU3NYECKHE W XHMHYECKHE CBOWCTBA
ocHoBaHuu. [lonmydyenne ocHOBaHUM.

Kucnorel. Knaccudukamnusa kucior. Homenknarypa kuciaor. dusnueckue u
XAMUYECKHE CBOMCTBa KuCIOT. Psang aktuBHoctu merayuioB H. H. bekerosa.
[TonydeHnue Kucior.

Comu. Homenknatypa coseil. @u3n4eckue U XMMHUUYECKUE CBOWCTBA COJIEH.
[Tonmyuyenue cosei.

I'eneTnyeckas CBsI3b MEXKY KJlacCaMU HEOPTAHUYECKUX COEAUHEHHUIM.

Xumuueckuii IKCnepumMenm:

Ka4€CTBEHHOE OMPEAECICHUE COJIEPKAHUS KUCIOPOAa B BO3AYyX€E, MOTyUYEHHUE,
coOupaHue, pacro3HaBaHWE€ ¥ U3YYCHHE CBONCTB KHCJIOPOJa, HAOIIOJCHUE
B3aMMOJICMCTBUSl BEILECTB C KHCIOPOJOM M YCJIOBHUS BO3HHKHOBEHUS U
npeKpamieHusi ropeHus (moxapa), O3HAKOMJICHHME C OOpa3laMHu OKCHUIOB U
OMMMCaHHWE WX CBOWCTB, MOJy4YeHUE, COOMpaHHE, paclo3HaBaHHE M H3Y4YCHUE
CBOMCTB Bogoponaa (ropeHme), B3amMoaeicTBue Bogopoaa ¢ okcumpom meau (1)
(BO3MOXXHO HCIIOJIB30BaHUE BHUJICOMATEPUAIIOB), HAOMIO/ICHNE OOpa3IlOB BEILECTB
KOJIMYECTBOM 1 MOJb, HCCIEIOBAaHHE OCOOCHHOCTEM PpaCTBOPEHMS BEIECTB C
pa3IMYHON PacTBOPUMOCTHIO, TIPUTOTOBJIECHHUE PACTBOPOB C ONPEACIEHHOM
MacCOBOW J10JI€ll pacTBOPEHHOrO BEILECTBA, B3aUMOJEHCTBUE BOJbI C METANIAMU
(HaTprieM ©  KaiublieM) (BO3MOXHO HCIOJb30BaHUE BHUIECOMATEPHUATIOB),



UCCIIEIOBAaHUE O00pa3lOB HEOPraHMYECKHUX BEUIECTB pPa3IMYHBIX KJIACCOB,
HAOJII0/ICHUE U3MEHEHUSI OKPACKU WHJUKATOPOB B PAacTBOpax KHUCIOT U IIEIOYEH,
u3ydyeHue B3auMmopeiicTBusi okcuaa menu (ll1) ¢ pacTBopoM cepHOW KHUCTOTHI,
KHCIIOT C METajulaMH, pPEaKUUid HeUTpanu3aluy, MOJIYYEHUE HEpPaCTBOPUMBIX
OCHOBAHHWM, BBITECHEHHE OJHOI'O MeTajula APYTMM M3 PAacTBOPA COJIM, PELICHUE
AKCIEPUMEHTAJIBHBIX 3a/ad MO TeMme «BakHellne KiIacchl HEOPTraHUYECKHUX
COCIMHEHUN.

[Hepuognueckuin 3axkoH u Ilepuoaumyeckas cucreMa XHMHYECKHX
jnemeHToB JI. U. MenneneeBa. CtpoeHue aroMoB. XHMHYECKAasi CBS3b.
OKMCIUTETBbHO-BOCCTAHOBUTEIbHBIC PeaKIUU

[lepBbie TOMBITKM KIAacCU(UKAIMKA XUMUYECKUX dieMeHTOB. [loHsitue o
TPYINax CXOJHBIX DJJIEMEHTOB (IIEJIOYHBIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJloreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpbIe 00pa3ytoT aM(pOTEPHbBIE OKCHIbI
Y TUAPOKCHUJIBI.

[lepnoanueckuii 3akoH. [leppoanueckas cucreMma XMMHUYECKUX 3JIEMEHTOB /I,
N. MenpaeneeBa.  Koporkomepuognass W JJUHHONEpUOAHAass  (OpPMBbI
ITepuonnueckoii cucremel xumuueckux dnemMeHToB JI. . Meunneneesa. Ilepuonasl
u rpynnbl. DU3NYECKHII CMBICI MOPSAKOBOIO HOMEpa, HOMEPOB MEpUOJa U
TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX saep. M3oromnbl. Onekrponsl. CTpoeHune
AJIEKTPOHHBIX  00OJOYeK aToMOB  TMepBbIX 20 XHMHYECKHUX  DJIEMEHTOB
[lepuognueckon cucremnl JI. M. MenneneeBa. XapaKTepUCTUKA XHUMHUYECKOTO
3JIEMEHTA 110 ero nonoxeHuro B [lepuonnueckoii cucreme 1. . Menaeneena.

3aKOHOMEPHOCTH W3MEHEHUS paguyca aTOMOB XUMHYECKUX JJIEMEHTOB,
METALTUYECKUX U HEMETAUIMYECKUX CBOMCTB I10 TPYIIaM U MEPUOAAM.

3nauenue [lepuoanueckoro 3akona u [lepruoguyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB JUJIA pa3BuThs Hayku W npaktuku. . WI. MenneneeB — y4y€Hbli U
rpaXKJaHUH.

Xumudeckasi cBsizb. KoBasieHTHast (TMoJiApHAasT MW HEMOJspPHAas) CBS3b.
DIIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. VIOHHas CBS3b.

Crenenb  okucieHusa. OKUCIUTENbHO--BOCCTAHOBUTENIBHBIE  PEAKIIMH.
[Iponeccel okucneHns U BocCTaHOBIEHNA. OKHCIUTENN U BOCCTAHOBUTEH.

Xumuueckuit IKCnepuMenm:

U3y4eHHE OO0pa3IOB BEIIECTB METAUNIOB W HEMETAIOB, B3aUMOJICHCTBHE
TUAPOKCHIA LHMHKA C pAacTBOPaAaMHM KHUCJIOT U IIEIOYEH, IMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX  MPUMEPBI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKIUN
(ropeHue, peakiuu pa3oKeHUsI, COSAMHEHUS).

Mescnpeomemmnuie ceasu



Peanmu3anusa MeXnpeIMETHBIX CBSI3€W INPU W3YYEHHM XUMHHM B 8 KJlacce
OCYUIIECTBJISIETCS. 4Yepe3 MCMOJIb30BaHME KaK OOIIMX ECTECTBEHHO--HAYUYHBIX
MNOHATUN, TAK W MOHSATUM, SIBISIOMINXCS CUCTEMHBIMH JJI OTJAEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOI'O IUKJIA.

OO0mre ecTecTBEHHO--HAy4YHbIE MOHATHS: HAYYHBIN (akT, TUnoTes3a, TeopHs,
3aKOH, aHallu3, CHUHTE3, Kiaccudukanus, TMepUOJUYHOCTb, HaOI0/IeHNE,
JKCIIEPUMEHT, MOAECIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SBIICHUE.

®usuka: MaTepus, aTroM, D3JIEKTPOH, NPOTOH, HEUTPOH, HOH, HYKIHUJ,
U30TOIbI, PATMOAKTUBHOCTb, MOJIEKYJIA, DJIEKTPUUYECKAN 3apsill, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHHE BEIIECTBA, ra3, (U3MYEeCKue BEIMYUHBI, CTUHUIIBI
U3MEpEHUs1, KOCMOC, IUIaHETHI, 3B€3/1b1, COJHIIE.

buonorus: dorocunres, aApixanue, buochepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaNbl, TOPHBIE MOPOJBI,
MIOJIE3HBIE UCKOIAEMBIE, TOIJIMBO, BOJHBIE PECYPCHI.

9 KIIACC

BemecTBo U XMMH4YeCKasi peaKus

[Tepunonnueckuit 3akoH. Ilepuoanueckas cucreMa XUMUYECKUX 2JIEMEHTOB JI.
N. MenpeneeBa. CTpoeHME aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHHUHM CBOWCTB
XUMHYECKUX DJJIEMEHTOB IIEPBBIX TPEX INEPUONOB, Kaiuus, Kajaplusi M HX
COCIMHEHNH B COOTBETCTBHM C TMOJOXKEHUEM »JJIeMEHTOB B llepmonnueckon
CUCTEME U CTPOECHHUEM UX aTOMOB.

CrpoeHue BeliecTBa: BHIbl XUMHUYECKOW CBSI3U. THIBI KPUCTATITMYECKUX
PEETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PELIETKU U
BHa XUMHYECKOU CBA3H.

Knaccudukanus 1 HOMEHKIaTypa HEOPraHUYECKHUX BEHIECTB. XHUMHUYECKUE
CBOMCTBA BEILIECTB, OTHOCALIMXCS K Pa3IW4HbIM KJaccaM HEOPTraHWYECKHX
COCIMHEHNN, TEHETUYECKas CBsI3b HEOPIraHUYECKUX BEIIECTB.

Knaccudukanuys XuMUYECKUX peaklyid M0 pa3audyHbIM MPU3HAKaM (110 YHCITy
U COCTaBy YYAacCTBYIOLIMX B pEAKIMU BEIIECTB, MO TemIoBOMY 3(deKkTy, Mo
U3MEHEHUIO CTENEeHEH OKUCICHHSI XMMHUYECKHUX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYaCTHIO KaTajau3aropa). DK30- U 3HJIOTEPMHUYECKUE PEAKLIUHU, TEPMOXUMUUECKUE
YPaBHEHHSI.

[Tonsitue o ckopocTu xumudeckod peakuuu. [loHstre 00 oOpaTUMBIX U
HEOOPATUMBIX XUMUYECKUX peakiusaxX. [IoHATHE O FOMOTr€HHBIX M T'e€TepOreHHBIX
peakuusx. [lonsatne o karanmse. [loHsTre 0 xumuueckoMm paBHoBecun. DakTopsl,
BIMSIONIME HA CKOPOCTh XHUMHUYECKOW pEaKUMh M TOJ0KEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCANTENBbHO-BOCCTAHOBUTEIbHBIE  pEAKLMHU,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEIBHO-BOCCTAHOBUTEIBHON pEaKLUu. CocraBienue YPaBHEHU I



OKHUCIIUTEIbHO--BOCCTAHOBUTENBHBIX ~ PEAKLIMM €  MCIOJIb30BaHUEM  METOJA
AJIEKTPOHHOT 0 OaiaHca.

Teopust 3IEKTPOIIUTHUECKON JUCCOLUUALINH. DJIEKTPOIUTHI U HEANEKTPOIIHTHI.
Katuonsl, annonsl. MexaHW3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BHUAAMU
xuMuuecko cszu. Crenens gucconuanuu. CUIbHbBIC U CIa0bIe STEKTPOIUTHI.

Peakiiun noHHOro oOMeHa. Y ciaoBUS MPOTEKaHUs PEeaKIMii HOHHOTO OOMEHa,
NOJIHBIE W COKpAaIllEHHbIE HMOHHbIE YpaBHEHHsS peakuuil. CBoWCTBa KHCIOT,
OCHOBAaHUW U COJIeM B CBETE MPEJACTABICHUNH 00 IJIEKTPOIUTHUYECKOU
nucconuranuu. KauecTBeHHbIE peakd Ha MOHBL. [IoHATHE O TUAPOIIH3E CONEH.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C MOJEIISIMU KPUCTALUIMYECKUX PEUIETOK HEOPraHUYECKUX
BEIIECTB — METAJUIOB M HEMETAUIOB (rpadura M ajiMasa), CIOXKHBIX BEIIECTB
(x7opuaa HaTpusi), UCCIEIOBAHUE 3aBUCUMOCTUA CKOPOCTH XMMHUYECKON peakiuu
OT BO3JICUCTBHS PA3IUYHBIX (DAKTOPOB, MCCIEIOBAHUE DIIEKTPOIMPOBOJHOCTH
pacTBOpPOB  BEIIECTB, MPOLECCAa AUCCOLMALMUA KHUCIOT, LIENOYEeH U  COJIEH
(BO3BMOXKHO  HCIIOJB30BAaHHE BHUAEO MAaTEPHUANIOB), IPOBEIECHHUE  OIIBITOB,
WUIIOCTPUPYIOIIUX ~ MPU3HAKU  MPOTEKaHUS  pEaKUUi  HMOHHOro  oOMeHa
(oOpa3oBaHue oOcajika, BBIIEJICHUE Ta3a, oOOpa3oBaHUE BOJbBI), OIBITOB,
WUIIOCTPUPYIOIIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIuid
(ropeHue, peakuuu pasjoKEeHHs, COSAUHEHUS), pacliO3HaBaHUE HEOPraHMYECKUX
BEIIECTB C IOMOIIBKD  KA4YECTBEHHBIX pPEaKIMid HAa HOHBI, PEHICHUE
AKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHHUS

OOmiass xapakTepuctuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHUSI AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (Pu3nueckrue CBOMCTBA MPOCTHIX
BEIIECTB — TaJOreHoB. XHMMHUYECKHME CBOMCTBA Ha IIpUMEpEe  XJIopa
(B3auMoOzeiCTBUE € MeETAJIaMH, HEMETallaMH, Iejo4amMu). XJIOpPOBOAOPOI.
ConsHast KuCI0Ta, XMMUYECKUE CBOMCTBA, NMOJy4YeHHE, NpUMEHeHHe. JlelicTBue
XJopa U XJOPOBOAOPOJA HA OPTraHW3M 4YeJloBeKa. BakHeWlue XJIOpUIbl U HX
HaXO0XJCHHUE B IPUPOLE.

O6mras xapaktepuctuka 31eMeHToB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue u (U3MUYecKre CBOMCTBA
IPOCTHIX BEUIECTB — KUCIOPOJAA U CEephbl. AJUIOTPOIHbIE MOAN(DUKAIIMN KUCIOPOIa
U cepbl. XUMHUUecKkre cBoicTBa cepbl. CepoBOAOPO, CTpOeHHE, (PU3NYECKUE U
XuMuyeckue cBorcTtBa. OKCUABI Cepbl KaK MPEACTAaBUTENN KUCJIOTHBIX OKCHJIOB.
CepHast kuciora, (Qusuueckue U XHUMHYECKHE CBOMCTBa (00mIME Kak
NpEe/ICTaBUTENsl Kjacca KHUCIOT W crnenuduueckue). XHUMHUYECKHE pEeakKIiuw,
JeXalie B OCHOBE IMPOMBIIUICHHOTO CHOCc00a TMONY4YeHHS CEPHOM KHUCITOTHI.
[Iprnmenenue cepror KucoThl. Conm CEpHOM KUCIOTHI, KAUECTBEHHAS PEAKLIMS Ha



cynbdar-uoH. HaxoxaeHue ceppl U €€ COCIUHEHUN B Mpupojae. XUMHUYECKOE
3arps3HEHUE OKPYKAIOIIEH Cpelbl COCAMHEHUSMH Cepbl (KUCIOTHBIE JOXKIH,
3arpsi3HEHHE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €ro MpeI0TBPaICHUS.

OO6mras xapaktepuctuka 37eMeHTOB VA-rpymnmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEpPHBIE CTENEHU OKHUCICHHS. A30T, paclpoCTpaHEHUE B MPHUPOJIE,
buznueckne u XuMHIeckne cBoiictBa. KpyroBopot azora B npupoze. AMMHUak, ero
dbuznueckre U XUMUYECKHUE CBOMCTBA, TIoJyuyeHue u npuMenenne. Conu aMMOHUS,
X GU3NUECKNEe U XMMHUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHast peakius Ha
MOHBI aMMOHMS. A30THasl KUCJIOTa, €€ TojiydeHue, (U3MYECKHUEe U XUMUYECKHUE
cBOMcTBa (0OIIME Kak MpENCTAaBUTENS KJacca KHUCIOT M crheluduyecKue).
Hcnonp3oBaHWEe HUTPATOB U COJIEW aMMOHMS B KayeCTBE MHHEPAIbHBIX
ynoOpeHuii. XMMHUUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpelibl COCTMHEHUSIMUA a30Ta
(KUCTIOTHBIE JIOXIW, 3arps3HEHUE BO3/ayXa, MNOuBbl U BOJMOEMOB). Docdop,
ajutoTponHeie Moaudukanuu (ocdopa, duszmueckne M XUMUYECKHE CBOICTBA.
Oxkcup dhocdopa (V) u dhochopHas Kuciaora, Gu3MIecKue U XUMHIECCKHIE CBOMCTBA,
nonydenwne. Mcnonbp3zoBanue GochaToB B KaYECTBE MUHEPAIBHBIX YI00pEHUH.

O6mas xapakrtepuctuka sneMeHToB IVA-rpynmbel. OcoOOEHHOCTH CTPOEHHUS
aTOMOB,  XapaKTepHbIE  CTENEHH  OKUCIEHUs.  YTJIepoj,  aJUIOTPOITHbIE
Monu(UKAIUKA, PACHPOCTPAHCHHE B TNpuUpoae, (U3NYECKHEe U XUMHUYCCKUE
cBorictBa. Ancopomusi. Kpyrosopot yriepona B npupone. Okcuabl yriepoja, ux
bu3uvYecKkue W XHUMHYECKHE CBOWCTBA, JIEWCTBHE HA KUBBIC OpPraHU3MBI,
MOJyYeHHE U TPUMEHEHUE. DKOJIOTHYECKHE MPOOJIeMbl, CBA3aHHBIE C OKCHUIOM
yraepona (IV), rumore3a rin00anbHOrO TOTEIJICHUS KJIMMAaTa, MapPHUKOBBIN
s dekrt. YronbHas KUCIOTa U €€ CONM, UX (PU3MUECKUE U XUMHYECKUE CBOICTBA,
nojiydyeHue W TmpuMeHeHwe. KauecTBeHHass peakuuss Ha KapOOHAT-MOHBI.
Hcnonb3oBanne kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH U CEIbCKOM
XO3SICTBE.

[TepBoHauanbHbIC TOHITUSL 00 OPTraHUYECKHUX BEIIECTBAX KAK O COCTUHEHUSX
yriiepojaa (MeTaH, 3TaH, STUJIEH, alleTWICH, 9TaHOJ, TJIMIIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKU YTIEBOAOPOAOB (Yyroib, NPUPOAHBIA Ta3, HeDTH),
NPOAYKTHI WX TepepaboTku (O€H3MH), MX POJb B OBITY W TPOMBIITUICHHOCTH.
[TonsaTHE O OMONOrMYECKN BaXKHBIX BEIIECTBAX: XKUpaX, OCNKax, YriieBoJax — U UX
poiM B KM3HM ueJoBeKka. MarepuanbHOE€ €IMHCTBO OpPraHUYEeCKUX U
HEOPTraHUYECKUX COCAUHEHUM.

Kpemuuii, ero ¢usnueckue © XHUMHYECKHE CBOMCTBa, IOJIYYEHUE U
npumenenne. CoeauHeHus KpeMHUsT B mpupojge. OOuue mpeacTaBieHus o0
okcuzae kpemuus (IV) u kpemuHueBor kucinore. CUIMKAThl, UX UCIOJIb30BAaHUE B
OBITY, B MIPOMBIIIUICHHOCTH. BakHelilne cTpouTenbHbIE MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEHT, 0eToH, xkene300eToH. [IpobiiemMbl 6€30MacHOro MCIOJIb30BAHUS
CTPOUTENIPHBIX MAaTEPUAJIOB B TTOBCETHEBHOM JKU3HHU.

Xumuueckuii IKCnepumMeHm:

U3y4YCeHHE 0Opa3IlOB HEOPTaHWYECKHUX BEIIECTB, CBOWCTB COJISTHOW KHUCIIOTHI,
MPOBECHNE KAUECTBEHHBIX PEaKlNil Ha XJIOPUA-UOHBI U HAOIIOJCHUE TPU3HAKOB
UX TMPOTEKAHUS, ONBITHI, OTpaKalIue (QU3NYECKHUEe U XHMMHUYECKHE CBOMCTBA
rajoreHoB M WX COEJUHEHHI (BO3MOYKHO UCIIOJIb30BAHUE BHUAEOMATEPHUAIIOB),
O3HaKOMJIEHME ¢ oOpa3naMu XJIOpUAOB (TaJOrE€HUJIOB), O3HAKOMJICHHE C
oOpasnamMmu  ceppl U €€  COEAUHEHHSIMU  (BO3MOXKHO  HCIIOJIh30BaHUE
BUJIEOMATEpUAIIOB), HAOJIOIEHHE Tpollecca OOYIrIIMBaHUsS caxapa MoJl JIeUCTBUEM
KOHILICHTPUPOBAHHOM CEPHOM  KHCJIOTBI, H3y4EHUE XUMHUUYECKHX CBOWCTB
pa30aBiIEHHOMN CEpPHOW KUCIOTHI, IPOBEJECHNE KaUeCTBEHHOW pEeaKIu Ha cyibdar-
WOH W HaOIIOJICHUE MpuU3HaKa €€ MPOTEKaHMs, O3HAKOMJICHHE C (DU3NYECKUMU
cBoiicTBaMu a3ora, (ochopa M HUX COENUMHEHHH (BO3MOXKHO MCIOJIb30BaHUE
BUJIEOMATEPUAIIOB), 0Opa3iaMu a30THBIX U (PochopHBIX yno0peHul, moiayyeHue,
coOupaHue, paclio3HaBaHWE W M3YYEHUE CBOMCTB aMMHaKa, IIPOBEJACHUE
KAueCTBEHHBIX peakiuii Ha MOH aMMOHUS U PocdaT-uOH U U3YyUYECHUE NPU3HAKOB
UX NPOTEKaHUs1, B3aUMOJIEUCTBUE KOHLIEHTPUPOBAHHON a30THOM KHUCIIOTHI C MEJBIO
(BO3MOYXKHO HCMOJIb30BAHUE BHJIEOMATEPUAJIOB), V3y4EeHUE MOJENen
KPUCTAINIMYECKUX PEHIETOK anMmasa, Trpaduta, QyaepeHa, O3HAKOMIICHHE C
MPOIIECCOM  aICOPOIIMM PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
YCTPONCTBOM MPOTUBOrasza, MojyuyeHue, COOMpaHue, pacrio3HaBaHUE U U3y4YEHUE
CBOWCTB YIJICKMCIIOTO Ta3a, MPOBEICHNE KauyeCTBEHHBIX pEaKklnii Ha KapOoHAT U
CUJIMKAT-UOHBl W HW3YyYCHHE TNPU3HAKOB HUX MPOTEKAHMS, O3HAKOMJICHUE C
NPOJAYKIIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEUICHUE SKCIEPUMEHTAIbHBIX
3aj1a4 110 TeMe «BakHelme HeMeTaJuIbl U UX COCIUHCHUSIY.

MeTaJuibl 1 X COeIMHEHUS

OO0uras xapakTepuCTUKa XUMMUYECKUX JIEMEHTOB — METAJNIOB Ha OCHOBAHUU
ux noioxeHus B llepuoguueckod cucreme xumudeckux odiementos . .
MenneneeBa u ctpoeHusi aromoB. CTpoeHHE MeTaJIoB. MeTamnueckas CBs3b U
METaJUIMYECKasi ~ KpUCTaJUIMYecKas  PemI€Tka.  DJIEKTPOXUMHUYECKUH  psll
HanpspKeHU MetaiioB. OU3MYecKue U XMMUYECKUe CBOMCTBAa MeTalsioB. OOmue
CrocoObl MONIydeHUs: MeTaioB. [loHATHE O KOPpPO3MM METAIOB, OCHOBHBIE
CcrocoObl 3amuThl MX OT Kopposuu. CriaBel (CTasib, YyTyH, AIOPATIOMUHUM,
OpoH32a) ¥ UX MPUMEHEHHE B OBITY U MTPOMBITINICHHOCTH.

[lemounsie MeTayuibl: mojioxkeHue B Ileproauyueckoil cucteMe XUMUYECKUX
sanementoB JI. M. MenzeneeBa, CTpO€HHE MX aTOMOB, HaXOXJEHHE B IPUPO/IE.
du3nuecKkue U XMMHUYECKUE CBOMCTBA (Ha mpuMepe Hatpus U Kanusi). OKCUIBI U



TUJAPOKCHUIBI HATpusd MW Kanus. [IpuMeHeHue IIEeNOYHBIX METAIOB U HX
COE€IMHEHUH.

[IlemoyHO3€MENbHBIE METAJUIBI MAarHUM W KaJbLMU: TMOJOXKEHUE B
[lepnoguueckoit cucreMe xumuueckux 3neMeHToB [[. M. MenneneeBa, ctpoeHue
VX aTOMOB, HAXOXJI€HUE B Ipupoae. PU3NYeCcKrue U XUMUYECKHUE CBOMCTBA MarHus
U Kajplus. Baxueinue coenvHEeHHs] Kaiblusi (OKCHJA, TUIPOKCHJ, COJIN).
XKécTkocTh BOJBI U CIIOCOOBI €€ YCTpaHEHUs!.

AJFOMUHUE: TIOJIO)KEeHUE B [lepronueckor CUCTEME XUMAYECKHUX 3JIEMEHTOB
J. . MenneneeBa, CTpoeHUE aToma, HaxOoxXAeHHUe B Ipupone. Pusnyeckue U
XMMHUYECKHE CBOMCTBA altOMUHMSI. AMGOTEpHBbIE CBOMCTBA OKCUAA U THAPOKCHIA
AJFOMUHUSL.

Kenezo: monoxenue B [lepuoanyueckoit cucteMe XUMAYECKHAX 3JIEMEHTOB /I,
N. MenneneeBa, cTpoeHHE aroMa, HaxOXJIE€HUE B Ipuponc. Pusnyeckue Hu
XUMHUYECKHE CBOMCTBA xkene3a. OKcubl, THAPOKCHIIBI U coiu xkene3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJIYUYCHHE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHE C o0pa3llaMud METAUIOB U CIUIABOB, UX (PU3UUECKUMHU
CBOMCTBAMH, H3YyYEHHE PE3YJbTaTOB KOPPO3UU  METALIOB  (BO3MOXHO
UCIIOJIb30BAaHUE BHIEOMATEPHUATIOB), OCOOCHHOCTEW B3aMMOJCHCTBHS OKCHIA
KBSl M HATpUs C BOJOM (BO3MOXHO UCIIOJb30BAHUE BUJIEOMATEPUAIIOB),
MCCJIEIOBAaHNE CBOMCTB KECTKOM BOJIbI, MPOIECCA TOPEHUS Kejle3a B KUCIOPOJIE
(BOBMOXKHO  HKCIIOJIb30BAaHWE  BHJIEOMATEpPHAIOB), MPU3HAKOB  MPOTEKAHMUS
KAQUECTBEHHBIX PEAKIIMM HA WMOHBI: MArHUS, KaJblLWs, ATFOMUHUS, [IUHKA, KEJe3a
(11 u xene3a (1), mequ (1), HaOIIOCHUE W ONTMCAHUE MTPOLIECCOB OKPAIIMBAHHMS
IIaMEHU MOHAMU HATpusl, KaJIus W Kajdbldid (BO3MOXHO HCIIOJIb30BaHUE
BUJICOMATEPUATIOB), HCCIIeOBaHNE aM(POTEPHBIX CBONCTB THAPOKCHU/IA ATFOMUHHUS
Y TUJIPOKCHUA LIMHKA, PEIIEHUE IKCIIEPUMEHTAJIbHBIX 3a]1a4 110 TeMe «BakHenmue
METAJUIBI U UX COCTUHEHUSI».

XuMHS M OKPYKAKOLIadA cpeaa

BemecTtBa m Marepuanbl B IMOBCEIHEBHOW JKM3HU 4YelloBeKa. be3omacHoe
WCIIOJIb30BaHUE BEIIECTB U XUMHYECKUX peaknuii B ObiTy. IlepBasi momomp mpu
XUMHYECKUX 0KOrax U OTPaBIICHUSX.

XHUMHUYECKOE 3arpsi3HEHHE OKpYKarolleil cpenpl (MpeaenbHas OMycTUMast
KOHLIeHTpalus Beuects, aaiee — [1/IK). Ponp xumMun B perieHun 3K0JI0rM4ecKux
npoOseM.

Xumuueckuit IKCnepumMenm:

U3ydeHre oOpa3lioB MaTepUaioB (CTEKJIO, CIUIaBbl METALJIOB, MOJUMEPHBIC
MaTepHaIbl).

Mesicnpeomemmuoie cea3u



Peanmmszanust MexXnpeaMeTHBIX CBs3€dl MpU W3YYeHHMH XUMHH B 9 Kiacce
OCYUIIECTBJISIETCS. 4Yepe3 HCIOJIb30BAaHUE KakK OOIIMX €CTeCTBEHHO-HAYYHBIX
HNOHATUMN, TaK U MOHSATHUH, SIBISIOIINUXCS CUCTEMHBIMU JUISl OTAENBHBIX MPEIMETOB
€CTECTBEHHO--HAY4YHOT'O IHKIIA.

OO0mye ecTeCTBEHHO-HAY4YHBIE IMOHATHUSA: HAY4YHBIM (DAKT, rumores3a, 3aKOH,
TEOpUs, aHaliu3, CHHTE3, KIacCUPUKALUsi, [EPUOJUYHOCTh, HAOIIOJECHNUE,
HKCIIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHUE, MOJIENb, SBJICHHUE, NapPHUKOBBIN
3¢ deKT, TEXHOIOT U, MAaTEPUAIIbI.

Owuszuka: MaTepus, aroM, OJEKTPOH, NPOTOH, HEHUTPOH, HOH, HYKIU]I,
U30TOIbl, PaJUOAKTUBHOCTb, MOJIEKYJA, 3JIEKTPUUYECKUM 3apsiji, NPOBOAHUKH,
HOJYNPOBOJHUKHU, AUDJIEKTPUKH, (POTODJIEMEHT, BELIECTBO, TEI0, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, I'a3, pacTBOP, PACTBOPUMOCTh, KPUCTAIIINYECKAS
peméTka, CriaBbl, (U3MUYECKUE BEIMYWHBI, CIUHUIBI W3MEPEHHs, KOCMHUYECKOE
IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, CoHLIE.

buonorusi: dborocuntes, npixanwe, Ouocdepa, IKOCUCTEMA, MHUHEPAIbHBIE
yI10OpeHMs, MUKPO3JIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHbBIE BEIIECTBA.

I'eorpadus: armocdepa, ruapochepa, MuUHEpadbl, TOpPHbIE MOPOJBDI,
MOJIE€3HbIE UCKONIAE€MbI€, TOILIMBO, BOJHBIE PECYPCHI.



IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110
XUMHUHA HA YPOBHE OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE PpE3yJbTAaThl OCBOEHHS MPOrpaMMbl OCHOBHOTO OOIIETro
o0pa30oBaHUs JOCTUTAIOTCS B XO0Ji¢ OOYYCHHS XUMUU B E€IMHCTBE Y4YeOHOW U
BOCIIUTATEIILHON JCSITEIILHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMUA POCCUHCKUMHU
COIMOKYJIBTYPHBIMH ¥ JTYXOBHO-HPAaBCTBCHHBIMH IICHHOCTSIMHU, TPHUHSATHIMH B
oOIIecTBe MpaBUJIaMU M HOPMAaMU TOBEJIEHHUS M CIHOCOOCTBYIOT MpoIleccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U COIHAIA3AIHN 00 yJarOIIHXCA.

JIMYHOCTHBIE  pE3yAbTAaThl  OTPAXKAIOT  TOTOBHOCTh  OOYYarOUIUXCS
PYKOBOJICTBOBATBHCSI  CHCTEMOW IMO3UTHUBHBIX IIEHHOCTHBIX OpHUEHTAlMH U
pacIIMpEeHUEe OMBITA JISATEIHHOCTH Ha €€ OCHOBE, B TOM YHCJI€ B YACTH:

1) naTpHOTHYECKOTO BOCTTUTAHUSI

IIEHHOCTHOT'O OTHOIIEHUS K OTEUECTBEHHOMY KYJIBTYPHOMY, HCTOPUICCKOMY
U HAy4YHOMY HAcJe/Mi0, TMOHMMAaHMS 3HAYEHUS XUMUYECKONW HAyKH B JKU3HU
COBPEMEHHOT'0 OOIIECTBa, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HHGpOpMAIMEH O
MEPEIOBBIX JOCTIKEHUSAX M OTKPBITUSIX MHPOBOM M OTCUYECTBEHHOW XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 YCTPOMCTBE MHUpa U 00IIECTBa;

2) rPaKIaHCKOT0 BOCTIUTAHUS

NPENICTaBIIEHUs O COLMAJIBHBIX HOpPMax M TMPaBWIAX MEKINYHOCTHBIX
OTHOIIECHUI B KOJUICKTUBE, KOMMYHHKATUBHONH KOMIIETEHTHOCTH B OOIIIECTBEHHO
NOJIE3HOW,  Y4EOHO-UCCIENOBATENbCKOW, TBOPYECKOM W JPYrUX  BHUAAX
JIESITENHbHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOW JEATEIbHOCTH TpHU
BBITIOJTHEHWW YYE€OHBIX, TO3HABATENbHBIX 3a/1ad, BBIMIOJTHEHUN XUMHUYECKUX
AKCIIEPUMEHTOB, CO3/IJaHUN YICOHBIX MTPOCKTOB, CTPEMJICHHUS K B3aUMOTIOHUMAHHIO
YW B3aWMOIIOMOIIM B TIPOILIECCE OTOW YyYEOHOM JEeATEIbHOCTH, TOTOBHOCTH
OLICHMBATh CBOE TIOBEJEHHWE W TIOCTYNKHA CBOUX TOBApHILEH C TO3HUIMHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS TTOCIIECICTBUN MTOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUSI .

MHUPOBO33PEHUYECKUE TMPEJCTABICHUS O BEUIECTBE M XUMHUYECKOW pEaKIuw,
COOTBETCTBYIOIIMNE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH M COCTABJISIOLINE
OCHOBY JIJII TTIOHUMAaHUSI CYIIHOCTH HAyYHOW KapTHHBI MUpPA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSX PAa3BHUTHs TIPUPOIBI, B3aMMOCBS3AX YEIOBEKA C
IPUPOJAHON CPENOM, O POJIM XMMHUU B MO3HAHUU 3TUX 3aKOHOMEPHOCTENH;

MO3HABaTEJIbHbIE MOTHUBBI, HANIPABJICHHBIC HA TMOJYYCHHUE HOBBIX 3HAHWUH IO
XUMUH, HEOOXOIUMbIC NJii OOBSICHEHHS HAOII0JaeMbIX MPOILIECCOB U SIBICHUH,
M03HABATEILHON, WH()OPMAITMOHHOW M YHUTATEIIbCKOW KYIbTYpPhl, B TOM YHCJIE
HABBIKOB CaMOCTOATENbHONM paboThl C Y4YEOHBIMU TEKCTaMM, CIPABOYHOMN



JUTEpPaTypor, JOCTYIMHBIMU TEXHUYECKHUMHU CpPEICTBAaMU HWH(OPMAIIMOHHBIX
TEXHOJIOT UM,

UHTEpeC K OOYYEHHIO M TO3HAHWIO, JIFOOO3HATENBbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K caMOOOpa3OBaHMIO, MPOCKTHOW W  HCCIEI0BATEIHCKON
NEATENbHOCTU, K OCO3HAHHOMY BBIOOPY HAMPABJIECHHOCTH U YPOBHSI OOyUEHHS B
JlIaJIbHEHIIIEM;

4) hopMHUpOBaAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHUE IIEHHOCTH W3HU, OTBETCTBEHHOIO OTHOIIEHUSI K CBOEMY
3/I0POBBI0, YCTAHOBKM Ha 3JI0POBBIM 00pa3 >KU3HU, OCO3HAHHE MOCJEACTBUU U
HENPUITUE BPEAHBIX MPUBBIYEK (YIOTPEOICHHS aIKOT 0, HAPKOTUKOB, KypeHUs),
HEOOXOIMMOCTH  COONIOZICHUSI TMpaBWJ OE30MacHOCTU TIPU  OOpaIleHUuu C
XUMHUYECKUMU BEIIECTBAMHU B OBITY U peaibHOM KU3HU;

5) Tpya0BOr0 BOCTIMTAHUSI:

UHTEpPEC K MPAKTUYECKOMY U3y4YEHHUIO podeccuii 1 TpyAa pa3audHoro poja,
YBaXEHHUE K TPYAy W pe3yibTaTaM TPYAOBOM AEATEIBHOCTH, B TOM 4YHUCJIE Ha
OCHOBE IMPUMEHEHHSI MPEAMETHBIX 3HAHMM MO XUMHUH, OCO3HAHHBIM BBIOOP
WHJUBUIYaJbHONU TPACKTOPUHU MPOJOJKEHUST 00pa30BaHUs ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTU K XMMHU, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCHENHON MpodeCCHOHATBHON ACSITEIBHOCTH M Pa3BUTHs HEOOXOIUMBIX YMEHUH,
TOTOBHOCTh aJalTUPOBATLCA B IPOQPECCUOHATILHOM CpeJIe;

6) 3K010rH4ecKOro BOCIIUTAHUSI:

HKOJIOTHYECKH 11€JI€CO00pa3HOe OTHOIICHHE K MPUPOAE KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIeCTBOBaHUS, IOHUMAHUE IIEHHOCTU 3I0POBOTO U
Oe3omacHoro o0Opa3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
bU3MYECKOMY M TMCUXUYECKOMY 3JI0POBBIO, OCO3HAHHE ILIEHHOCTH COOJIIOJICHUS
npaBmII 0€3011aCHOTO MOBEACHUS IPHU paboTe C BEIIECTBAMH, a TAK)KE B CUTYaIUsX,
YIPOXKAIOMINX 30POBBIO U JKU3HU JIIOACH;

CIIOCOOHOCTH MPUMEHSTHh 3HAHMSI, MOJy4aeMble NPU U3YYEHUU XUMHH, JJIS
pELIEHUs 3a/1a4, CBSI3aHHBIX C OKPYKAIOLIEH ITPUPOTHON CPENOU, I TTOBBIIICHUS
YPOBHS  DKOJOTHYECKOW KYyJIbTYpPhl, OCO3HaHHUS TJ00adbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTel HMX PEIICHUS MOCPEICTBOM METOJIOB XUMUH,
AKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEILHOM,
KOMMYHHUKAaTHUBHOM U COLIMATIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

B cocraBe MertanpeaMETHBIX pe3yJNbTaTOB BBIACHSAIOT 3HAUYUMbBIEC JIJIS
dbopMupoBaHUs MHUPOBO33pEHUsT OOIEHAy4YHbIE TMOHATHS (3aKOH, TEOpHs,
NPUHIINI, TUTIOTE3a, (DAKT, CUCTEMa, MPOIIECC, SKCIEPUMEHT U JIPYTroe.), KOTOpbIe
UCTIONIb3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX TpEIMETax U TO3BOJISIIOT Ha
OCHOBE 3HaHUN W3 ITUX MNPeIMETOB (HOPMUPOBATH MPEIACTABICHUE O ILIEJIOCTHOU



HAyYHOU KapTHUHE MHpa, ¥ YHUBEpCAJIbHbIC yUeOHbIE NeHCTBHs (ITO3HABATEIbHEIE,
KOMMYHUKAaTHBHBIC, PETYJISATHBHBIC), KOTOpbIC OOECIeuynuBarOT (GopMUpoBaHUE
TOTOBHOCTH K CAMOCTOSITEJIBHOMY IUJITAHUPOBAHUIO M OCYIIECTBJICHUIO Y4eOHOM
JIeSITeTHHOCTH.

Ilo3naBaTe/ibHbIe YHUBEPCAIbHbIE YUeOHbIE 1elCTBUSA

ba3oBble jjornueckue a1eiicTBUs:

YMEHHUS HCIONb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS TMPH OCBOEHUHU
3HAHWM: PACKPBIBATh CMBICT XMUMHUYECKUX TMOHATHHA (BBIACIATh WX XapaKTEPHBIC
NPU3HAKK, yYCTaHABIIMBATh B3aWMMOCBS3b C JIPYTUMHU TOHSATHUSMH), MCIOJIH30BATh
HOHSITHS JIJIs1 OOBSICHEHUSI OTJENbHBIX (PAKTOB M ABJICHUMN, BEIOUPATh OCHOBAHUSA U
KPUTEPHUH ISl KIACCH(PUKAIMA XUMHUYECKUX BEIIECTB M XMUMHUYECKHX PEaKIUH,
YCTaHABIMBATh TMPUIMHHO-CIEACTBEHHBIC CBS3M MEXAY OOBEKTAMU H3yUCHUS,
CTPOUTH JIOTUYECKHE PACCYXKICHHS (MHAYKTHBHBIC, JACTYKTUBHBIC, 110 aHAJIOTHH),
JIeNIaTh BBIBOJBI U 3aKITIOUYEHUS;

yMEHHE TPUMEHATh B TIPOLIECCE TMO3HAHUS TOHATHS (NIPEAMETHBIE U
MeTanpeIMETHbBIC), CHMBOIMYECKHUE (3HAKOBBIE) MOJIEIH, UCIIOJIb3yEeMbIe B XUMUH,
peoOpPa3oBBIBATh IIMPOKO MPUMEHSIEMBIC B XUMUU MOJICIIbHBIC TIPEICTABIICHUS —
XUMUYECKUH 3HAK (CUMBOJI dJEMEHTa), XUMHU4Yeckas ¢opMyna M YypaBHEHUE
XUMHUYECKON PEaKIuu — MPU PEIICHUH Y4eOHO-TT03HABATENbHBIX 3a7a4, C YIETOM
ATUX MOJETHHBIX TPEICTABICHUN BBISBIATH M XapaKTEPHU30BATHh CYIIECTBCHHBIC
NPHU3HAKH U3Y4aeMbIX O0BEKTOB — XUMUYCCKUX BEIIECTB U XUMHUYECKUX PEAKITUH,
BBISIBJISITh ~ OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIE/ICTBEHHBIE CBS3M U
POTHUBOPEYHS B H3y9a€MbIX MPOIECCAX U SIBICHHUSIX.

Ba3oBble uccienoBaTebCcKue TeiCTBUS

YMEHHE HCITOJIb30BaTh ITOCTABJICHHBIE BOIPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHWS, a TaKXKe B KAa4yeCTBE OCHOBBI JUisi (OPMUPOBAHUS THUIOTE3BI IO
POBEPKE MPABUILHOCTH BHICKA3bIBAEMBIX CYXKICHUI;

NPUOOPETEHUE ONbITa 10 IUIAHUPOBAHUIO, OPraHW3AlMA W TIPOBEJICHUIO
YUEHUYECKHX OJKCIIEPUMEHTOB, YyMEHuE HaOJIoJaTh 3a XOAOM IIpolecca,
CaMOCTOSITETILHO MPOTHO3UPOBATh €r0 Pe3ysbTar, (OpMyITHPOBATH 000OIICHUS U
BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIEHHOTO OIBITA, UCCIEAOBAHUS, COCTABISATh OTYET
0 MpoJIeTaHHOM pabore.

PabGora ¢ unpopmaumei:

yMEHHE BBIOWpaTh, AHAIU3UPOBATH W WHTEPIPETUPOBATH HH(POPMAIIUIO
Pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOIYyIaeMYyI0 U3 Pa3HBIX UCTOYHUKOB
(HaydHO-TIONyJIApHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHHS, CIPaBOYHBIC
nocobusi, pecypcsl NHTepHeTa), KPUTUYECKH OIICHUBATh MPOTUBOPEUMBYIO H
HEJOCTOBEPHYIO MH(POPMAIIHIO;



YMEHHE MPUMEHSTh Pa3IMYHbIE METOJBl M 3alpoChl MPHU MOUCKE U OTOOpE
uHQOpMallMM U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOIWMBIX JJI BBITIOJIHEHUS
y4eOHBIX U MO3HABATENbHBIX 3a7]a4 ONMPEAEIEHHOr0 TUIA, TPUOOPETEHHUE OMbITA B
00JaCTH  MCTONB30BaHUS  MHGOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJIEHUE KYJIbTYpOH aKTUBHOI'O MCIOJIb30BAHMSI PA3IMUHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITETILHO BHIOUPATH ONTUMAJIBHYIO (OPMY MpEACTaBICHUS UHPOPMALIUUA U
WUIIOCTPUPOBATh pEIIaeMble 3a/1aud  HECJIOXKHBIMU CXEMaMH, JHarpaMMamy,
apyrumu opMaMu rpadyKy U UX KOMOMHAIMSIMH,

YMEHUE UCIOJb30BaTh M AaHAJIM3UPOBATH B Ipolecce ydyeOHOH U
UCCJIEIOBATEIbCKON JEATENBHOCTH UH(DOPMAIMIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEIBCKOI0 XO35MCTBA WM TPAHCIIOPTA HA COCTOSHUE OKPYXKAIOIIEH INPUPOJHOU
Cpelbl.

KoMMyHHMKATHBHBbIE YHHBEpPCaJIbHbIE Y4eOHbIE 1eiCTBUS:

yMEHHUS 3aJaBaTh BOIPOCH (B XOJ€ Jauajgora W (WIh) IUCKYCCHUH) TIO
CylecTBy  oOCyXmaemMoil  TeMbl, (OPMYIHpPOBATH CBOU  MPEMJIOKEHUS
OTHOCHUTEINIbHO BBIMIOJHEHUS IPEAJIOKEHHON 3a/1a4H;

YMEHUS  MPEJCTaBIATh  IOJYYEHHbIE  pe3yJibTaThl  IMO3HABATEJIbHOMN
NEATEIbHOCTY B YCTHBIX M IHCBbMEHHBIX TEKCTax; JeNaThb NPE3CHTALUIO
PE3YNIHTATOB BBHITIOJHEHUS XUMHUYECKOTO JKCIIEpUMEHTa (71abopaTOpHOTO OIBITA,
1a00paTOpHOM pabOThI MO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yU€OHOI0 MPOEKTA);

yMEHUS y4eOHOTO COTPYJHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
MO3HABATEIbHOM W  HCCIENOBATENbCKOW  JICATEIIBHOCTM  IPU  PEUICHUU
BO3HUKAIONIUX TPOOJIEeM Ha OCHOBE Y4E€Ta OONIUX HHTEPECOB M COTJIACOBAHMUSI
no3utivii (00CyX aeHus, OOMEH MHEHUSMH, «MO3TOBBIC IITYPMbI», KOOPIUHAIIUS
COBMECTHBIX JICUCTBUM, OIPEAECICHUE KPUTEPUEB MO OLEHKE KadecTBa
BBITIOJTHEHHOM pa0oThI U JApyTHE).

PeryasiTuBHbIC YHUBEpCAJbHbIC YUeOHbIE 1eiiCTBUA:

YMEHHE CaMOCTOATEIbHO ONPEACNSATh UEIHU JIEATEIbHOCTH, IUIAHUPOBATh,
OCYUIECTBIISATh, KOHTPOJIUPOBATh M MPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
JIeSITEeNbHOCTD, BHIOUPATh Hanbosee d3(PPEeKTUBHBIC CITOCOOBI peIieHUs] yUeOHBIX U
MO3HABATENbHBIX 3aJlad, CaMOCTOSATEIbHO COCTaBJISITh WM KOPPEKTUPOBATh
NPEAJIOKEHHBIA QJITOPUTM JACHUCTBUM IPU BBIIIOJHEHUM 3aJaHUM C Y4YETOM
MOJTyYE€HHsI HOBBIX 3HAHUM 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKLHUSX,
OLICHUBATh COOTBETCTBHUE IMOJIYUYEHHOIO pe3yjbTaTa 3asiBJICHHON LIeNHd, YMEHUE
UCIIOJIb30BaTh U AaHAJU3UPOBATH KOHTEKCTHI, Mpe/jlaraeMble B YCIOBUU 3aaHUM.

NPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeamMeTHBIX peE3yNbTAaTOB IO OCBOCHHUIO 00s3aTEIbHOTO
collep KaHMs, YCTAHOBJIEHHOTO JIaHHOW eaepanbHOll paboueil mporpammoi,
BBIJICTISIFOT: OCBOEHHBIE OOYYAIOIIMMHUCS HAy4YHbIC 3HAHUS, YMEHHUS U CIOCOOBI



nehcTBuil, crnenudpuyueckue I8 OpeAMETHOM o0macth  «XUMHS», BHJIbI
NEATEIBHOCTY MO  TOJYYEHUIO HOBOIO  3HAHWS, €ro  HWHTEpHpETaluH,
peoOpa3oBaHUIO U IPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIUsIX.

K xony oOydenus B 8 kjacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y 00YJAIOIIUXCA YMEHUI:

e PACKpBIBaTh CMBICI OCHOBHBIX XUMHUYECKMX IIOHATHH: aTOM, MOJIEKYJIa,
XUMHUYECKUM DJIEMEHT, IPOCTOE BEIIECTBO, CIOKHOE BELIECTBO, CMECH
(omHOpOHAST M1 HEOJHOPO/AHAS ), BaJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAS U
MOJIEKYJISIpHAasi Macca, KOJWYECTBO BEIIECTBA, MOJb, MOJSpHAs Macca,
MaccoBasi J10JIsl XUMHUYECKOTO 3JIEMEHTa B COCTMHEHUHU, MOJISIPHBINA 00BEM,
OKCHJI, KHCIJIOTAa, OCHOBAHHUE, COJIb, IEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHUSI, XUMHYECKasi peakius, KiacCUu(PUKaius peakiuil: peakiuu
COCAMHEHUS, PEAKIHUH PA3JIOKECHUS, PEaKUUW 3aMEUICHUS, PEaAKUIUU
oOMeHa, 3K30- U SHJOTEPMUUYECKHE PEAKIINH, TEIUIOBOU A((EKT peakiium,
AIpO aTOMa, JJIGKTPOHHBIM CJOW aroma, aToMHas OpOWTalb, pPaIUyC
aToOMa, XMMHYECKAsl CBS3b, MOJIAPHAS M HEIMOJSPHAs KOBAJIEHTHAS CBS3b,
WOHHAS CBSI3b, MOH, KaTMOH, aHUOH, PacTBOp, MAcCOBas J0Jisl BEMIECTBA
(porieHTHAs! KOHILIEHTpAaIusi) B PaCTBOPE;

e WWUIKOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TIOHATHH W
MIPUMEHSATH 3TU MMOHATUS MPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e ICTI0JIb30BAaTh XUMUYECKYH0 CUMBOJIUKY JUIsI COCTaBJIeHUsI (hOpMYJT BEIIECTB
Y YPAaBHCHUN XUMHUYECKUX PEAKIUN;

e ONIPENIETISATh BAJICHTHOCTH ATOMOB 3JIEMEHTOB B OWHAPHBIX COCIWHEHUSX,
CTENEHb  OKUCICHMSI  BJIEMEHTOB B  OMHApPHBIX  COCJAMHEHUSX,
MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KJIAacCy COCIUHEHUU I10
dbopmynam, BHUJ XUMHUYECKOM CBSI3M (KOBaJieHTHAs W MOHHAas) B
HEOPraHUYECKUX COCIMHEHHUSIX;

epackpbiBaTh cmbicn llepuognueckoro 3akona J[. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TMOHUMAHUE NEPUOAUYECKON 3aBUCUMOCTH CBOWCTB
XUMHUYECKUX JIEMEHTOB OT MX IOJOXKeHUs B llepuomnueckon cucreme,
3aKOHOB COXPAHEHHSI MACChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YYEHHUSI, 3aKOHAa ABOTraapo;

e ONIUCHIBATh M XapakTepu3oBaTh TabnuuHyto ¢opmy Ilepuoguyeckoi
CUCTEMBbl XMMMYECKUX DJJIEMEHTOB: pa3jidyarTh [IOHITUS «TJIAaBHAas
noarpynna (A-rpynna)» u «modounasi noarpymnmna (b-rpymnmna)», Maneie u
OOJbIIIE TEPHUOJIbI, COOTHOCUTh OOO3HAYCHMs, KOTOPhIE HMEIOTCA B
tabnuie «llepuonnueckass cucrema xumuyeckux osnementos . .
MenpeneeBay ¢ YUCIOBBIMM XAPAKTEPUCTUKAMHU CTPOCHHUS aTOMOB



XUMHYECKUX 3JIEMEHTOB (COCTaB M 3apsij spa, 00llee YUCI0 3JIEKTPOHOB
U pacrpeelieHre UX MO 3JIEKTPOHHBIM CIIOSIM);

o KJIACCU(UIIUPOBATh XUMHUYECKHUE DJIEMEHTHI, HEOPraHWYECKHUE BEIIECTBA,
XUMHYECKHE pEeaKUuU (M0 YUCIY U COCTABY YYACTBYIOLIMX B PEAKIIUH
BELIECTB, N0 TEIIOBOMY 3((PeKTy);

e XapaKkTepU30BaTh (OMUCHIBATH) OOIIME XHWMHUYECKHE CBONCTBA BEIIECTB
pa3IuYHbBIX KJIACCOB, MOATBEPKIAsl OMUCAHUE NTPUMEPAMU MOJIEKYIISIPHBIX
YPAaBHEHHMM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKIINN;

e IPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT UX KAaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH IMPOTEKAaHWS XUMHUYECKUX NPEBpALICHUNA B
Pa3IMYHBIX YCIOBUSX;

¢ BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaccChl BELIECTB,
MacCOBYIO [IOJII0 XMUMHYECKOro 3jeMeHTa 1o (opMmyse COEIUHEHMUS,
MacCOBYHO [IOJIK0O BEUIECTBA B PAacTBOPE, MPOBOAUTH pPacCu€Thl MO
YPaBHEHUIO XUMUYECKOM peaKkLuu;

e IPUMEHATH OCHOBHBIE OINEPALMU MBICIUTEIBHON AESITEIBHOCTH — aHAIU3 U
CUHTE3, CpaBHEHME, O000IIeHHEe, CHUCTeMaTU3alNIo, KilacCU(UKaIINIO,
BBISIBJICHUE MPUYMHHO--CIEACTBEHHBIX CBA3EH — ISl M3YYEHHS CBOICTB
BEUIECTB M XHMHYECKMX PpEAKIMil, E€CTECTBEHHO-HAYYHBIE METOJIbI
NO3HAaHUSA — HAOJIIOJEHHE, W3MEpPEHUE, MOJCIMPOBAHUE, SKCHEPUMEHT
(peanbHbBINA U MBICTICHHBIN);

e CIICZIOBATh MPABUJIAM TOJIb30BAHUSI XUMHUECKOM MOCYI0N U J1aO0paTOPHBIM
o0opynoBaHMEM, a Tak)Ke NpaBWIaM OOpalieHus C BEIIECTBAMHU B
COOTBETCTBHUM C MHCTPYKLMSMM IO BBINOJIHEHUIO J1abOpaTOPHBIX
XUMHYECKUX OMNbITOB MO TMOIYYEHUI0O M COOMpPAaHUIO Ta3000pa3HbIX
BEIIECTB (BOJOpPOJA U KHCIOpPOJAA), HPUIOTOBIEHHUIO PACTBOPOB C
OnpenenéHHON MacCOBOM JIOJIEW PAaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATH
Y TIPOBOJUTH XMMHUYECKHE HKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB
HIeJIo4el U KUCIOT C MOMOILbI0 MHAMKATOPOB (Jlakmyc, (eHondraneut,
METWJIOPAHX U APYrue).

K xonmy oOyuenus B 9 Kkiacce mpeaMeTHbIC pe3yIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTPAXKaTh C(POPMUPOBAHHOCTD Y OOYUYAIOIIUXCS YMEHUM:

e pacCKpbIBaTh CMBICJ OCHOBHBIX XUMHWYECKHX IOHATHM: XHUMHYECKHM
AJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTHOH, AHUOH, IPOCTOE BELIECTBO,
CIIO)KHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHCJICHHSI, XUMUUECKasi peaKilysi, XUMUUECKasi CBS3b, TEIIOBON 3dexT
peakiuu,  MOJb, MOJSIpHBIH  00BEM,  pacTBOp,  AJIEKTPOJIUTHI,
HEIEKTPOIUTHI, JJIEKTPOJIMUTHYECKAS JIUCCOLMALNS, PEAaKIUH HOHHOIO
oOMeHa, KaTanu3aTop, XHMHUYECKOE€ paBHOBECHE, OOpaTUMbIE U



HEOOpaTUMbIE pEeaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIIUH,
OKHCJIINUTENIb,  BOCCTAHOBHUTEIb, OKHCJICHHE HM  BOCCTAHOBJICHHE,
ajutorTponusi, aMm(GOTEPHOCTh, XUMHYECKasi CBSI3b (KOBAJICHTHAs, MOHHAas,
METAJNIMYECKas), KpUCTAIMUecKas penérka, KOppo3us METaJlIoB,
CIUIaBbl, CKOPOCTh XHMHYECKOM pEaKlIHUH, NPEACIbHO JIOMyCTUMAas
koHneHntpanus [TJIK Bemiectna;

e WUUTFOCTPUPOBATh  B3aMMOCBSI3b OCHOBHBIX XMMHUYECKUX TIOHATUH U
MPUMEHSITh 3TU MOHSTHUSA MPU ONMKUCAHUY BEUIECTB U UX MPEBPAILICHUII;

e ICTI0JIb30BAaTh XUMUYECKYI0 CUMBOJIMKY JJIsl COCTaBjieHUs1 (hOpMyJT BEIIECTB
Y YPAaBHCHUU XUMHUYECKUX PEAKIUN;

e ONIPEICIISITh BAJICHTHOCTh M CTEIEHb OKUCICHUS XMMHUYECKUX JIEMEHTOB B
COCAMHEHUSAX PA3JIMYHOIO COCTaBa, MPUHAMJICKHOCTh BEIIECTB K
OIpeAeEHHOMY KJIacCy COEAMHEHUU Mo ¢opmysiam, BHJI XUMHYECKOU
CBs3W (KOBWJICHTHAs, WOHHAs, METAUNIMYECKas) B HEOPTraHMYECKUX
COCTMHEHUSAX, 3aps/i MOHA M0 XMUMHUYECKOU (hopMmylie, XapakTep Cpelbl B
BOJIHBIX PAacTBOpaX HEOPraHWYECKUX COCAMHEHMH, TUM KPHUCTAIUYECKOM
PELIETKN KOHKPETHOI'O BELIECTBA;

epackpbiBaTh cMbIcha Ilepuommueckoro 3akona JI. M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 IMOHMMAaHHME: OIKMChIBaTh W XapaKTepHU30BaTh
Tabnuunyo Gopmy llepuoanueckoil CUCTEMbl XUMHUYECKUX 3JIEMEHTOB:
paznuuath TMOHATHUS «IJIaBHas moarpymnmna (A-rpynma)» U «moOodHas
noarpynna (b-rpynma)», manble U OONbIIME TEPUOABI, COOTHOCHTH
0003HAYCHHUS, KOTOPBbIE HMMEIOTCS B IEPUOAMYECCKONM TabiauIe, C
YUCJIOBBIMU  XapAaKTEPUCTUKAMU  CTPOEHUS  aTOMOB  XHUMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsij sjapa, OOIIee YHUCIO DJJIEKTPOHOB U
pacrpeieiecHie HX 10 DJIGKTPOHHBIM CJIOSIM), OOBSICHATH OOIIHe
3aKOHOMEPHOCTH B M3MEHEHUH CBOMCTB 3JIEMEHTOB M MX COCIMHEHHUH B
npezeiax MalibIX MNEPUOJIOB U TJIaBHBIX MOATPYMI C YU4ETOM CTPOEHUS HX
aTOMOB,;

e KJJaCCU(HUITUPOBATh XUMHUYECKHE DJIEMCHTHI, HEOpPraHWYeCKHEe BEISCTBa,
XUMUYECKUEe peakiuu (10 YMCIy W COCTaBYy YYACTBYIOIIUX B pPEaKIUU
BEIIIECTB, MO TEIIOBOMY A(PEKTy, M0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMUYECKUX JIEMEHTOB);

e XapaKTepHu30BaTh (OMUCHIBATH) OOIME W CHEHUPUICCKHE XUMHYCCKUE
CBOMCTBA MPOCTBIX M CJIOXKHBIX BEIIECTB, IOJATBEP)KAas OIKUCAHUE
npuMepaMi MOJICKYJISIPHBIX M HMOHHBIX YypaBHEHUN COOTBETCTBYIOIIHMX
XUMHUUYECKUX PEAKIINI;

e COCTABJIATh YPAaBHEHUS DJICKTPOIUTUUECKON TUCCOIUALIMM KUCIIOT, IIeJI0UeH
U COJICH, TIOJTHBIC W COKpANIEHHBIC YPaBHEHUS PEAKIIMi HOHHOTO OOMEHa,



YpaBHEHUS PEaKIHMK, TOATBEPKIAOIINX CYIICCTBOBAHWE TE€HETUYCCKOMN
CBSI3M MKy BEIIICCTBAMHU Pa3TUYHBIX KJIACCOB;

e PACKpBIBaTh  CYIIHOCTh  OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX  PEaKIIHiA
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINA;

o IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HUX CTPOCHUS,
BO3MOXKHOCTH TIPOTCKAaHUS XHUMHYECKHX IMPEBpAlICHUH B Pa3IUIHBIX
YCIIOBHUSIX;

¢ BEIYUCIISITh OTHOCUTEIHHYIO MOJIEKYJSIPHYIO M MOJISPHYIO MAacChl BEIIECTB,
MAacCOBYIO JIOJIF0 XHUMHYECKOTO »JJeMeHTa Mo (opMysie COCTMHCHUS,
MacCOBYIO JIOJIF0O BEIIECTBA B PacTBOpE, IPOBOAHWTH pac4EThl TIO
YpaBHEHUIO XUMUYECKOMN peaKInu;

e COOJTFO/TATh TIPaBUIIA TIOJB30BAHUS XUMHUYECKON MOCYI0M W JTaOOpaTOPHBIM
o0Opy/lOBaHMEM, a TakK)Ke IMpaBuia oOpallleHUs C BeElIeCTBaMH B
COOTBETCTBHM C HWHCTPYKUHUSMH TI0 BBITIOJHEHUIO JIA0OpaTOPHBIX
XUMHYECKUX OMBITOB 10 TMOJIYYEHUI0O M COOMpPAHUIO Ta3000pa3HbIX
BEILIECTB (AMMHUAKa U YTIEKUCIIOro Iras3a);

o IPOBOJINTH PEAKIUH, MTOATBEPKIAONINE KAYSCCTBEHHBIN COCTAB Pa3IUYHBIX
BEIICCTB: PACIO3HABATh OMNBITHBIM IYTEM XJIOPHI-, OpOMHI-, HOIUI-,
kapOonat-, ¢docdar-, cunmkar-, Cyiabdar-, THAPOKCHUI-UOHBI, KATHOHBI
aMMOHHS W HMOHBI W3YYCHHBIX METAJUIOB, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYCCKUX BEIICCTB;

o IPUMEHSITh OCHOBHBIE OTIEPAIIMH MBICITHTEIHHON JESITEIFHOCTH — aHAINU3 |
CHUHTE3, CpaBHEHHE, O0000OIIeHne, CHCTEeMAaTHU3aIuio,  BBISBIICHUE
MPUYUHHO-CJICICTBEHHBIX CBS3€H — IS M3Y4YCHUS CBOWCTB BEIIECTB U
XUMHYECKUX PEaKIUii, eCTeCTBCHHO-HAyYHbIC METOABl TIIO3HAHHUS —
HaAOJIIO/ICHHE, M3MEpPEHUE, MOJEIMPOBAHUE, DKCIIEPUMEHT (pealibHbId U
MBICIICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIACC
KosanyecTBo yacos JIeKTPOHHbIE
HaumenoBanmue
Ne (uudposbie)
pa3esioB U TeM KontpoibHble IIpakTH4yeckune Bocnuranune
n/n Bcero o0pa3oBaTe/ibHbIE
NporpaMMsl padoThbI padoTsbI
pecypchbl
Pasnea 1. IlepponavajbHble XHMHUYECKHE IIOHATHSA
LlennoctHOTO
OTHOLIEHUS K
OTE€UECTBEHHOMY
XuMust — BakHast
KYJIbTYpPHOM
00nacTh Eut6 LOK YILTYPHOMY:,
nomoTeka HUCTOPUYECKOMY U
1.1 €CTECTBO3HAHUS U 5 2 P Y
. https://m.edsoo.ru/7f41837c HAay4YHOMY HacCJEIUIO,
MPaKTUYECKON
[MOHUMaHHUS 3HAYEHUS
JIeATEeIIbHOCTH Y€JIOBEKa .
XUMUYECKON HAYKH B
KU3HU COBPEMEHHOT'O
o0rmiecTBa
MupoB033peHYECKHUX
MPEICTaBICHUN O
BEILIECTBE U
XUMHYECKON PEAKLUH,
COOTBETCTBYIOIIUX
BemectBa u bu6nmmnorexa LIOK
1.2 15 1 COBPEMEHHOMY

XUMHYCCKUEC PCAKIINHN

https://m.edsoo.ru/7f41837c

YPOBHIO Pa3BUTHS
HayKH U
COCTaBJIIAOIINX
OCHOBY ISl
MOHUMAaHHMS CYLTHOCTH



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

HAYyYHOU KapTUHBI
MHupa

Hroro no pazneny

20

Paznen 2. BaxHeiiune npeacTaBuTe/ I HEOPraHM4eCKUX BellecTB

2.1

Boznyx. Kucnopon.
[NonsiTue 06 okcumax

butmmoreka [IOK
https://m.edsoo.ru/7f41837c

CnocoOHOCTH
MIPUMEHSATH 3HAHUS,
MOJIy4aeMbI€ MPU
W3yYEHUU XUMUH, IS
peuieHus 3aaad,
CBSA3aHHBIX C
OKpYy>Karoleun
MIPUPOJHOMN CPEAOH,
MOBBIIICHUS YPOBHS
AKOJIOTHUUYECKOM
KYJbTYpPbI, OCO3HAHUS
r100aJBHOTO
XapaxkTepa
DKOJIOTHYCCKUX
mpo0JieM U myTel ux
pelIeHus
MMOCPEICTBOM METOOB
XHUMHH

2.2

Bonopoa.Ilonsitue o
KHACJIOTaX U COJIAX

bubnuoreka [IOK
https://m.edsoo.ru/7f41837c¢

CoocobHOCTH
PUMEHATH 3HAHUS,
oJIy4aeMble TPy
I/ISYIICHI/II/I XHUMHHU, OJIA
peleHus 3a/1a4,
CBSI3aHHBIX C



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OKpY>Karoleu
MIPUPOJHOMN CpeaoH,
MOBBIIICHUS YPOBHS
3KOJIOTUYECKOMN
KYJIbTYpbI, OCO3HAHUS
rJ100aMBbHOTO
XapakTepa
9KOJIOTUYECKHUX
npobiem U myTen ux
peleHus
MOCPEICTBOM METOJIOB
XUMHH

2.3

Bopma. PacTBopsl.
[Tonsartue 06
OCHOBaHHUAX

bubmuoreka [IOK
https://m.edsoo.ru/7f41837c¢

Cnocobnoctu
MIPUMEHSITh 3HAHHUS,
MoJIy4aeMble Mpu
W3y4EHUU XUMUH, TS
pelieHus 3aaad,
CBSI3aHHBIX C
OKpYy>Karolen
MIPUPOJTHOMN CpeaoH,
MOBBILIICHUS YPOBHS
3KOJIOTUYECKOMN
KYJIbTYpbI, OCOZHAHUS
1J100aBEHOTO
Xapakrepa
HKOJIOTMYECKUX
po0JsieM U myTei ux
peuieHus
MOCPEICTBOM METOOB
XUMHH



https://m.edsoo.ru/7f41837c

24

OCHOBHEIE KJIaCCEI
HCOpFaHI/I‘IGCKI/IX
COEIMHEHUN

11

but6mmoreka [IOK
https://m.edsoo.ru/7f41837c

HuTepeca k 00ydeHuto
Y TIO3HAHMIO,
JIF0003HATEIHLHOCTH,
TOTOBHOCTHU U
CIIOCOOHOCTH K
caM000pa30BaHMIO,
MPOEKTHOMN 1
HCCIIEI0BATENBCKOMN
NEeSITENbHOCTH, K
OCO3HaHHOMY BBIOODPY
HAIpPAaBJICEHHOCTH U
YpOBHsI O0y4eHHUsI B
IadbHEHIIEM,

Hroro no pasneiny

30

Pasnen 3. Ilepuoanueckuii 3axon u [lepuoanueckasi cucrema xumudeckux iemeHToB JI. U. MenaeneeBa. CTpoeHne aToMoB.

XumMu4yeckas cBsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE pPe€akuu

3.1

[lepuonnueckuii 3aK0H
u [leprnoanueckas
CHCTEMA XUMHUYECKHUX
anemenToB /l. W.
Menpene-eBa.
Ctpoenue atoma

bubnunorexa LIOK
https://m.edsoo.ru/7f41837c¢

IlennoctHOTO
OTHOIIICHUS K
OTEUECTBCHHOMY
KYJIbTypHOMY,
HUCTOPUICCKOMY H
HAYYHOMY HaCJIeJIUIO,
MOHUMAaHUS 3HAYCHUS
XUMHUYECKON HAYKU B
KU3HH COBPEMEHHOTO
o0IecTBa,
CIIOCOOHOCTH BJIAJIETh
JOCTOBEPHOU
nHpopmanuen o



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

epeoBbIX
JTOCTIDKCHHSIX U
OTKPBITUSAX MUPOBOU U
OTEYECTBEHHOMN
XUMUH,
3aMHTEPECOBAHHOCTHU
B HaYYHBIX 3HAHHSIX
00 ycTpolicTBe MUpa U
o011ecTBa;

Xumudeckas CBs3b.

ITo3HaBaTeNbHBIX
MOTHBOB,
HaIpaBJIEHHBIX Ha
MOJIy4eHHE HOBBIX

OKHCIUTEIBHO- bu6nmmnorexa LIOK .
3.2 8 3HAHUH 110 XUMUH,
BOCCTAHOBUTEJILHEIE https://m.edsoo.ru/7f41837c¢
HEOOXOIUMBIX IS
peakuuu
00BsICHEHUSA
HaO0JIFO1aEMBIX
MPOLECCOB U SIBJICHUM;
bubnunorexa LIOK
n 15
TOTO O pasaey https://m.edso0.ru/7f41837¢c
PesepBHOE BpeMs 3 bubmmorexa [OK
p P https://m.edsoo.ru/7f41837c¢
OBULIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KIIACC

KoaunuecTBo yacoB DJIeKTPOHHbIE

Ne HanmenoBanue pa3ienoB 1 (uu¢posbie)
Konrpoabusie | IlpakTnuyeckue
n/n TEeM MPOrpaMmMbl Bceero

padoThbI padoTbI

BocnuTanue
o0pa3oBaTeJibHbIE

pecypchl

Pa3nea 1. BemecTBo 1 XuMHYecKHe peaKiuu

MupoBO33pEHUECKUX
MPEJCTABIEHUN O
BEILIECTBE U
XUMHUYECKON
peakIuu,
COOTBETCTBYIOIINUX
COBPEMEHHOMY
YPOBHIO pa3BUTHS
HAyKH U
COCTAaBJISIOIINAX
bubnuorexa [JOK OCHOBY JUJIst
https://m.edso00.ru/7f41a636 | NOHUMaHHS
CYIIHOCTH HAYYHOU
KapTUHBI MUDA,
IpeicTaBIeHUI 00

[ToBTOpeHwue u yrioyoneHue
1.1 3HaHWI OCHOBHBIX Pa3/iesiOB 5 1

Kypca 8 kiiacca

OCHOBHBIX
3aKOHOMEPHOCTAX
pa3BUTHUS TPUPOIBL,
B3aMMOCBS35X
4eJioBeKa ¢
MPUPOAHOMN CPEAO,

0 POJIM XUMHHU B



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

[MO3HAHHUH 3TUX
3aKOHOMEPHOCTEN;

1.2

OcHOBHbBIE 3aKOHOMEPHOCTH
XMMHYECKHUX PEaKIni

but6mmoreka [JOK
https://m.edsoo.ru/7f41a636

Ilo3HaBaTenbHOM,
nH(GOPMALIMOHHON U
YUTATEIbCKOMN
KYJIbTYpBbI, B TOM
YHUCJIe HABBIKOB
CaMOCTOSITEIIBHON
paboThl ¢ yueOHBIMU
TEKCTaMH,
CIIPaBOYHOM
JIUTEPaTypoH,
JOCTYITHBIMU
TEXHUYECKUMHU
cpeacTBamMu
MH(OPMaLIMOHHBIX
TEXHOJIOTHI1

1.3

DNEKTPONIUTHYECKAS

Jucconuanys. XuMHYECKHUE

peakuuu B pacTBOpax

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Nurepeca k
00y4YeHHUIO U
MMO3HAHUIO,
JIF0003HATEILHOCTH,
TOTOBHOCTH U
CHOCOOHOCTH K
camMo00pa30BaHuIo,
MPOEKTHOUN 1
HCCIIEN0BATEILCKOU
JesITeTbHOCTH, K
OCO3HAaHHOMY
BBIOODY



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

HaIlpaBJICHHOCTU U
YPOBHsI OOyYEHHSI B
JlaJibHENIIEM

Hroro no pazneny

17

Pa3zgen 2. HemeTayibl M UX COE€IUHEH

U

OO01mas xapaKTepUuCTHKA
2.1 XUMHUUYECKUX DIIEMEHTOB
VIIA-rpynnsl. ['anorensl

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

OCO3HAHHSA IEHHOCTH
KHU3HH,
OTBETCTBEHHOTO
OTHOIIEHHUS K
CBOEMY 3/I0POBBIO,
YcTaHOBKM Ha
3II0pOBBIi 00pa3
KHU3HHU, OCO3HAHHS
IOCJIENCTBUN U
HENPUSITUS BPEIHBIX
TIPUBBIYEK
(ynorpebGienus
QJIKOTOJI4,
HapPKOTHUKOB,
KypeHus),
HE00XO0IMMOCTH
COOJTIOICHUSI TTPABHIT
0€30I1aCHOCTH IIPU
oOpalleHuu ¢
XUMHYECKUMHU
BEIIECTBAaMH B OBITY
U peallbHOU KU3HU

2.2 OO61mas xapaKTepUCTHKA

bu6nmoreka [JOK
https://m.edsoo.ru/7f41a636

HuTepeca k



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

XUMH4YEeCKUX dieMeHTOB VIA-
rpymmsl. Cepa u e€
COEUHEHUS

PaKTHYECKOMY
W3YUEHHIO
npodeccuii U Tpyna
pa3IMYHOro poja,
yBa)XEHUE K TPYIy
pe3ysbTatam
TPyIOBOM
TESITETLHOCTH, B TOM
quciie Ha OCHOBE
IPUMEHEHHS
NpeAMETHBIX 3HAHUH
10 XUMHH

2.3

OOm1as XxapakTepuCcTHKa
XMMHUYECKUX 3JIeMEeHTOB VA-
rpymsl. A3ot, pochop 1 ux
COETMHECHHUS

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

Oco3HaHHOTO
BbIOOpa
WH/IMBUyaTBHOM
TPacKTOPUHU
TIPOIOJIKCHHSI
o0Opa3oBaHus C
y4ETOM JIMIHOCTHBIX
WHTEPECOB U
CIIOCOOHOCTH K
XMMUH,
00IIECTBEHHBIX
UHTEPECOB U
nmoTpeOHOCTEH,
YCICIIHON
npogeccroHaIbHOM
JESITEIIBHOCTH U
pa3BUTHS
HEO0XOIUMBIX



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

YMEHHIA, TOTOBHOCTh
aalTUPOBATLECA B
npodeccruoHaNbHON
cpene;

OO61mas xapaKTepuCTHKA

Cnioco6HOCTH
MPUMEHSITh 3HAHMUS,
MoJIy4aeMbI€ MpHU
W3y4YEHUU XUMUH,
JUISL pellieHus 3a/1a4,
CBSI3aHHBIX C
OKpY>Karoleun
MPUPOAHOMN CPeaoi,
MOBBIIICHUS YPOBHS

XUMUYECKHX deMeHToB |V A- bubmuoreka [JOK N
2.4 . 8 9KOJIOTHYECKON
rpynnsl. YTaepoa U KpEMHHI https://m.edso0.ru/7f41a636
KYJIbTYpPBI
U MX COCJIMHCHUS YIETYPEL
OCO3HAHHUS
TJI00ATEHOTO
Xapakrepa
9KOJIOTHYECKUX
po0JsieM U myTel ux
perieHus
MOCPEICTBOM
METOJI0B XUMUHU;
Hroro no pazneny 25
Pa3nen 3. Meraibl 4 UX COeIMHEHUS
MupoBo33peHYECKHUX
. Bbu6mmoreka [JOK o
3.1 OO01me cBoiicTBa METAIIOB 4 IIPEICTABIEHUHN O

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

BCIICCTBE U



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

XUMHUYECKON
peakuuu,
COOTBETCTBYIOILIUX
COBPEMEHHOMY
YPOBHIO Pa3BUTHS
HAyKHU U
COCTAaBJISIFOIINX
OCHOBY ISl
IIOHMMAaHHUS
CYILLIHOCTH Hay4YHOHN
KapTUHBI MUPA

3.2

Baxkueiimune MeTaisl U UX
COeIUHEHUS

16

but6mmoreka [JOK

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

[IpencraBnenuii 06
OCHOBHBIX
3aKOHOMEPHOCTAX
Pa3BUTHUS IPUPOJIBI,
B3aUMOCBA3IX
YeJloBeKa ¢
MIPUPOAHOMN CPEHO,
O POJIU XUMUU B
MO3HAHUM ITUX
3aKOHOMEPHOCTEM

Hroro no pazneny

20

Pa3zpnen 4. Xumus u okpy:xamomas cpeaa

4.1

BemectBa u MaTepuabl B
JKN3HH 4YCJIO0BCKa

but6mmoreka [IOK

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

HNuTtepeca k
MPAKTUYECKOMY
M3YUEHHIO
npodeccuii U Tpyna
pa3IMYHOro poja,



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

yYBa)K€HHE K TPYAY U
pe3yapraTam

TPYLOBOM
JIESTEIbHOCTH, B TOM
YHCJIe HA OCHOBE
MPUMEHEHHUS
MPEIMETHBIX 3HAHUI

10 XUMHUHU
HWroro no pazneny 3
PesepBHOE BpeMs 3 brbmrorexa HOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68

[10 IIPOT'PAMME



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




HNOYPOYHOE IIVTAHUPOBAHHUE

8 KUIACC
Kosan4yecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposBbie
Tema ypoka Kontpoabnbie | IlpakTnyeckne
n/n Bcero u3yuyeHusi | oOpa3oBaTeJIbHbIE
padoTsI padoThbI
pecypchl
1 [Ipenmer xumuu. Poib XuMuu B )KU3HU 1 bu6mmoreka [IOK
yejioBeKa. Telia u BemecTBa https://m.edsoo.ru/ff0d210c
2 [lonstue o MeToax NO3HAHUS B XUMUU 1 bubamorera LOK
A https://m.edsoo.ru/ff0d227e
IIpakTueckas padora Ne 1 «IIpaBuna
3 paboThl B 1a00paTOPUU U PUEMBI 1 bubnnorexa [IOK
oOparteHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 YucTtele BemecTBa M cMecH. CriocoObl 1 bubnuorexa [IOK
paszaeneHust cMecen https://m.edsoo.ru/ff0d26ca
[Tpaktuueckas padora Ne 2
5 «Pa3nenenue cmeceit (Ha mpumepe 1 bubmorexa LIOK
! _ e IDTVED https://m edsoo.ru/ff0d28c8
OYHUCTKHU TIOBAPEHHOM COJIN)»
bub6nuorexa [IOK
6 A 1
TOMBL I MOTICRYIHL https://m.edsoo.ru/ff0d2a6c
7 XUMHUYECKHE dJIEMEHThI. 3HAKH 1 bu6mmoreka [IOK
(CUMBOJIBI) XUMHYECKHUX JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocThie U CIIOKHBIE BEIIECTBA 1 bubamorexa [OK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUEHUE 1 bubmmorexa [IOK

https://m.edsoo.ru/ff0d2d50
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3aKOH ITOCTOSTHCTBA COCTaBa BEIIECTB.

bu6mmoreka [IOK
10 X .B
umiriecKas opmyna. Baneurocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHUYECKHUX 3JIEMEHTOB
11 OTtHOcuTeNbHAs aTOMHAs Macca. bubmuoreka [IOK
OTtHOCUTENBbHAS MOJIEKYJISIPHAsL Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10J19 XHUMHAYECKOr0 bubnunorexa LIOK
3JIEMEHTa B COEAUHECHUH https://m.edsoo.ru/ff0d350c
13 KonuuectBo BemiectBa. MoJib. bu6mmoreka [IOK
MounspHas macca https://m.edsoo.ru/ff0d5230
14 OuU3NYECKUE U XUMUYECKUE SIBJICHUS. bubmuorexa [IOK
XuMHu4decKkasl peakius https://m.edsoo.ru/ff0d37fa
15 IIpu3Haku ¥ yCaoBUs IPOTEKAHUS bubnnoreka [IOK
XUMHUYECKUX PEaKIui https://m.edsoo.ru/ff0d3al6
16 3aK0H COXpaHEHHUs MacChl BEIIECTB. bubnmnoreka [JOK
XHUMHUYECKUE YPAaBHEHUS https://m.edsoo.ru/ff0d3b88
Breruucnienus: koanuecTBa, MacChl
17 BEILIECTBA [0 YPABHCHHSIM XHMHYECCKUX bubmorexa LOK
» N P https://m.edso0.ru/ff0d5708
peakIuit
Knaccudukanms XuMH4ecKux peakiuit
18 (coenuHeHMS, Pa3I0KEHUS bubamorexa [OK
g > P ’ https://m.edsoo.ru/ff0d3f34
3aMeleHus, 0OMeHa)
M. B. JIoMOHOCOB — y4€HBIii-
19 sHukIonenuct. O000IeHne bubmorexa LIOK
' B https://m.edsoo.ru/ff0d40c4
CHUCTEMaTH3aIus 3HAHUI
20 Konrponsnas padora Nel no reme bubnnorexa [IOK
«BellecTBa 1 XUMHYECKUE PEAKIIUMY https://m.edsoo.ru/ff0d4290
21 Bo3nyx — cmecsk razos. CocraB bu6nunorexa LIOK

Bo3ayxa. Kucnopoa — snemeHT u

https://m.edsoo.ru/ff0d448e
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IIPOCTOC BEUIECTBO. O30H

dusnyeckre U XUMHUYECKHE CBOMCTBA

22 KHCJIOpoJia (peaKuy OKUCTICHUS bubmmorexa [JOK
poXia peal ’ https://m.edsoo.ru/ff0d4614
ropenue). [louarue 06 okcumax
CriocoOBbI MoJTy4eHHsT KUCIOPOa B
23 1a00paToOpHH }I;qn OMI)IIHJ'IerHOHCTI/I brbmorexa [IOK
paTop P ’ https://m.edsoo.ru/ff0d497a
IIpumenenne kuciopoaa
TennoBoit 3¢ ekt xumMuueckoi
24 peaKIu, MOHATHE O bubmuorexa [IOK
TEPMOXUMHUYECKOM YPaBHEHUH, IK30- U https://m.edsoo.ru/ff0d4790
IHIOTEPMHUECKHUX PEAKITHIX
TomnuBo (He(Th, Yroiab U METaH).
25 3ar 513He1§ne(11;03 . a, CIoco0bI lro bubmmorexa [IOK
P Ayxa, https://m.edsoo.ru/ff0d4c4a
MPEOTBPAILICHHSI
[IpaxkTrueckas padora Ne 3 o Teme
26 «[lomy4enue u cobupanue KHUCIopoia bubamorexa [OK
v . p poaa, https://m.edsoo.ru/ff0d4ae2
U3YYEHHUE €ro CBOMCTBY
97 Bonopoa — anemeHT u mpocToe bubmuorexa [IOK
BelecTBO. Haxoxnenue B npuponae https://m.edsoo.ru/ff0d4dd0
28 duU3nUeCKUEe U XUMUUYECKHE CBOMCTBA bubmuorexa [IOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
bu6nunorexa [IOK
29 IT
OIVITHE O KHCTIOTAX H COTX https://m.edso0.ru/ff0d50d2
30 Crioco0bI ToTy4eHHs BOJ0OPO/Ia B bubnmnoreka [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
[Tpaktuyeckas padora Ne 4 o Teme
bu6nuorexa [IOK
31 «ITonyueHnue u coOupanue BoIOpPoOa,

W3Yy4YEHUE €r0 CBOKCTBY

https://m.edsoo.ru/ff0d4f42
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Moutsipablii 00bEM Ta30B. 3aKOH

bubmuorexa [IOK

32
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucienusa o0béMa, KOJIMYECTBA
33 BCIIECTBA ra3a 1o €ro H3BECTHOM bubmorexa IOK
. . Y https://m.edsoo.ru/ff0d55a0
KOJIMUYECTBY BEIIECTBA WU 00BEMY
Brruncienus o0bEMOB ra3oB 1o
34 ABHCHUIO PEaKIIMM HAa OCHOBE 3aKOHA bubmorera [IOK
yp . p . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOILICHH Ta30B
35 DU3NYECKUE U XUMUUYECKHUE CBOMCTBA bubmuorexa [IOK
BOJIBI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [lorsTe 00 bubmuorexa [IOK
HMHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. HackieHabie
37 u HI::Hacr,nieHHHZ aCTBOPBHI MH:ICCOBaﬂ bubmorera [JOK
PacTBOPEL- https://m.eds00.ru/ff0d5b40
JTOJISI BEIIECTBA B PACTBOPE
IIpakTueckas padora Ne 5 o Teme
38 «IIpuroroBiieHrEe pacTBOPOB C bubnnorexa [IOK
onpeaeIEHHON MacCOBOM J10eH https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBAY»
39 KonTponbHas padora Ne2 o Teme bub6nmoreka [IOK
«Kucnopoa. Bogopon. Bona» https://m.edsoo.ru/ff0d6342
40 OKcHbl: COCTaB, KiIacCupUKaIus, bub6nuorexa [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[Tonydyenune u XuMHUYECKHE CBOMCTBA
41 KHCJIOTHBIX, OCHOBHBIX M aM()OTEPHBIX brbmiorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHUs: COCTaB, KJIacCU(pUKAIIHS, bu6nunorexa LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca
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43 [lonyyeHnue u XUMHUYECKUE CBOICTBA bubnmoreka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsr: coctas, knaccudukaus, bu6nmoreka LIOK
HOMEHKJIATypa https://m.edsoo.ru/ffOdfee2
[Tonyuenue 1 XuMU4ECKHE CBOWCTBA bubmmorexa [LIOK
45
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpeaHue): HOMEHKIIATYpA,
46 CHOCO(61>II) o )eHI/ISI XHMHquKHe bubmorexa OK
. i ’ https://m.edso00.ru/00ad9474
CBOICTBa
[Ipaktrueckas padota Ne 6. Permenue
47 AKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnnorexa [IOK
«OCHOBHBIE KJIACCHl HEOPTaHUUYECKHUX https://m.edsoo.ru/00ad9b7c
COEMHEHUIN»
48 ['eneTnueckas CBsI3b MEXAY KJIaCCAMU bubnmoreka [JOK
HEOPraHMYECKUX COEANHEHUN https://m.edsoo.ru/00ad9a50
bubmuorexa [IOK
49 O06o0061IeHne U cucTeMaTu3alus 3HaHu|
B & https://m.edso00.ru/00ad9ch2
KontponbHas pabota Ne3 no teme
50 "OcHOBHBIE KJIaCChl HEOPIraHUYECKUX Bubmmorexa [IOK
on P https://m.edsoo.ru/00ad9ela
COCTMHEHUI
[lepBbie MOMBITKY KIACCU(PUKAITUU
51 XUMUYECKHX dyeMeHTOB. [loHsATHE O bubmmorexa [IOK
' https://m.edsoo.ru/00ad9ffa
TpyIIax CXOAHBIX JJIEMEHTOB
[Teproanueckuii 3aKOH U
bubmuorexa [IOK
52 [Mepuoamueckasi cucteMa XUMUIECKUX
https://m.edsoo.ru/00ada52c
anemenToB . 1. MenaeneeBa
bubmuorexa [IOK
53 [lepuopl, rpynmbl, TOATPYIIITHI 1

https://m.edsoo.ru/00ada52c
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Crpoenune atomoB. CocTaB aTOMHBIX

bubmuorexa [IOK

>4 anep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue 371eKTPOHHBIX 000JI0YEK
. bubnmnoreka [JOK
55 aToMOB 3J51eMeHTOB [leproguueckoit
https://m.edsoo.ru/00ada6bc
cuctemsl /. 1. MenneneeBa
XapakTepUCTHKA XUMHUIECKOTO
56 3JIEMEHTA 110 €ro MOJIOKEHHUIO B bubmuorexa [IOK
Ilepunonnueckoii cucreme /1. 1. https://m.edsoo.ru/00ada824
Menneneesa
3nauenue [leprnoandeckoro 3akoHa aJist
57 pa3BUTHS HAyKH U npakTuku. . U. bubmmoreka [IOK
MeHeneeB — y4€HbIH, IEAaror u https://m.edsoo.ru/00ada96e
rpa)kIaHUH
58 DNEeKTPOOTPULIATEIIBHOCTh AaTOMOB bubmmorexa [IOK
XUMHUYECKHUX JIEMEHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [IOK
59 Honmas xumireckas casp https://m.edsoo.ru/00adac34
60 KoBasieHTHas nonsipHas XUMU4eCKas bubmmorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenonsipHas XUMUYECKast bubnnoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bu6nunorexa [IOK
62 CreneHb oKHCICHHA https://m.edsoo.ru/00adae28
63 OKUCIUTENHbHO-BOCCTAHOBUTEIbHbBIC bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
64 OKucauTenu U BOCCTAHOBUTEIU brbmorexa LIOK
https://m.eds00.ru/00adb076
65 KontponbHas pabota Ne4 o teme bubnuoreka [IOK
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«CTpOGHI/IC aTomMa. XNMMHYECKas CBI3b)»

https://m.edsoo.ru/00adb486

66 PesepBHblii ypok. O60011eH1Ee 1 1 bubmmorexa LIOK
cucTeMaTH3anus 3HaHUN https://m.edso0.ru/00adb33c
67 Pezepublil ypok. O60011eHNE U 1 bubmmorexa [IOK
cucTeMaTU3alus 3HaHUH https://m.edsoo.ru/00ad9ch2
68 PesepBHblii ypok. O60011eHE 1 1 bubnmorexa [IOK
CcUCTEeMaTHU3alusl 3HAHUI https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68
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9 KIIACC

KoanuectBo yacos JIeKTPOHHBIE
Ne Hara undposbie
Tema ypoka Kontpoabubie | IlpakTuueckue
n/n Bceero H3y4yeHusi | o0pa3oBaTesIbHbIE
padoTbI padoThbI
pecypchbl
Ilepnonueckuii 3aKOH.

1 Ilepnonnueckas cucrema 1 bub6mmorexa [IOK
XUMHUYECKHUX deMeHToB [[. U. https://m.edsoo.ru/00adb59e
Menneneesa
3aKOHOMEPHOCTH B U3MEHEHUHU

2 CBOMCTB XUMHUYECKHX AJIEMEHTOB 1 bubamorexa [OK

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

3 Knaccudukanus m HoMeHKIaTypa 1 bubmuoteka [IOK
HEOPraHUYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Buasl XuMudeckoi CBSI3M M THITHI 1 bubnuorexa [IOK
KPUCTAJUIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
Konrponsnas padora Nel mo reme

5 «IToBTOpeHue u yriayoaeHue 3SHAaHUH 1 1
OCHOBHBIX Pa3/€JI0B Kypca 8 Kiaccay

6 Krnaccudukanus XuMHIecKux 1 bubnnorexa [JOK
peaKuurii o pa3IMYHbIM PU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsATHE O CKOPOCTH XUMUYECKOMN

7 eakiuu. [IoHATHE O TOMOT€HHBIX U 1 bubmorexa [OK
p ’ https://m.edsoo.ru/00adbe9a
TeTEPOTEHHBIX PEAKIIHUSIX
[lonsiTHe 0 XUMHUYECKOM PAaBHOBECHH.

bu6nunorexa LIOK
8 @dakTopbl, BAUSIOIINE HA CKOPOCTh 1

XUMHYECKOU PCaKIMU A ITOJIOKCHUC

https://m.edsoo.ru/00adc28c
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XUMHUYCCKOI'0O PaBHOBCCHA

OKHCITUTEIIBHO-BOCCTAHOBUTEIBHEIC

bubnuorexa [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 2NEKTPOIUTUYECKON
10 rncconuanmu. CHUIbHbIE U cl1a0ble Bubmiorexa IIOK
A TAMATHH. https://m.edsoo.ru/00adcd68
AIIEKTPOIUTHI
11 HMouuble ypaBHEHUS PEAKIINN Bubmaorexa ITOK
yp peaxtl https://m.edsoo.ru/00add448
XUMHYECKHE CBOUCTBA KUCJIOT U
12 OCHOBAHHUI B CBETE IIPEACTABICHUI Bubmorexa ITOK
pet https://m.edso0.ru/00add5d8
00 2JEKTPOIUTUYECKON TUCCOITHAIIUN
XMMHUYECKHE CBOUCTBA COJIEU B CBETE
13 [IpeICTaBICHUN 00 Bubmaorexa ITOK
ped " https://m.edsoo.ru/00add8b2
ANEKTPOIIUTUUECKON JUCCOLUAIIUU
14 ITonaTrue o ruapoIN3€e coJIen bubmmorexa [OK
AP https://m.edsoo.ru/00add9d4
15 O0600611eHe U cUCTEMaTH3alIUs bu6mmorexa [IOK
3HAHUH https://m.edsoo.ru/00addd12
[TpakTrueckas padota Ne 1.
16 «Perenue 3kcnepuMeEHTATBHBIX bubmaorexa LIOK
p https://m.edsoo.ru/00addbfa
3agauy
Konrponsnas padora Ne2 o reme
17 «DIIEKTPOIUTUYECKAS TUCCOLIHAIAS bubmmorexa [IOK
p a QL. https://m.edsoo.ru/00addecO
XUMHYECKHE PEAKIIUU B PACTBOPAX)»
O01asg xapakTepUCTUKA I'aJI0r€HOB.
18 Xuﬁnqecxie CBgﬁCTBa Ha IIpUMEDE Bubmiorexa ITOK
p p https://m.edsoo.ru/00addfe2
xJjopa
19 Xnoposogopoa. ConsiHast KUCIIOTa, bubnnorexa [IOK
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XUMHYECKHE CBOMCTBA, IOIY4YCHHE,
IIPUMEHEHNE

https://m.edsoo.ru/00adel104

[Tpaktuueckas padora Ne 2 o Teme

bu6nunorexa LIOK

20 «Honyqunia conf HOH KHCIOTHL https://m.edsoo.ru/00ade348
u3y4eHue e€ CBOMCTBY
Breruucnenus mo ypaBHEHUSAM
21 XUMUYECKHUX PEaKIUid, €CITU OJIUH U3 bubamorexa [OK
https://m.edsoo.ru/00ade488
pEareHToB J1aH B U30BITKE
29 OO01mas xapakTepUCTHKA dJIEMEHTOB bubnmoreka [JOK
VIA-rpynibl https://m.edsoo.ru/00ade64a
AnnotponHbie MOAUGUKAIIUU CEPBHI.
23 Haxoxnenue cepbl 1 €€ cOeIMHEHUI bu6muoteka [IOK
B IIpUpoOJe. XUMUYECKHUE CBOWCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBoaopo1, CTpOCHHE, bubnnoreka [JOK
bu3HYECKre U XUMUIECKUE CBONCTBA https://m.edso00.ru/00ade802
Oxkcuabl cepol. CepHast KUCOTA,
25 (bmnjecm/lle) u xmfnqecxne CBOMCTBA bubmmorexa [IOK
’ https://m.edso0.ru/00adea28
MpUMEHEHHE
XHUMHUYECKUE PEAKLIUH, JICKAIINE B
OCHOBE MIPOMBINIICHHOTO CIIoco0a
26 MOJTYyYEHHS] CEPHOM KUCIIOTHI. bubnuotexa [IOK
XUMHUYECKOE 3arpsi3HEHHE https://m.edsoo.ru/00adec8a
OKpYXaroIieH cpeibl COeAMHEHUSIMHU
cepsl
97 Brruucnenue MaccoBol J0JIM BBIXO/a bu6mmoreka [IOK
MPOJIYKTa PEAKIINN https://m.edsoo.ru/00adec8a
28 OO0mas XxapaKTepUCTHKA dJIEMESHTOB bu6mmoteka [JOK
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V A-rpynmsl. A30T, paclipoCTpaHEHHE
B IIpupojie, Gpuznyeckue u
XUMHUYECKHE CBOMCTBA

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

AMMHaK, ero pu3nUecKue u

bubmuorexa [IOK

29 XHMHYECKHE CBOMCTBA, OJYUYEHHUE U
i https://m.edso0.ru/00adf004
pUMEHEHHE
[IpakTueckas padora Ne 3 o Teme
30 «ITonydyenne amMmmmuaka, U3y4eHUe €ro bubmmorexa [IOK
. i > 3V https://m.eds00.ru/00adf180
CBOMCTB»

31 A3oTHas KucioTa, e€ hpusnueckue u bubnmnoreka [JOK
XMMHYECKHE CBOMCTBA https://m.edso0.ru/00adf306
Hcrnonb3oBaHue HUTPATOB U COJIEN
aMMOHHSI B KQU€CTBE MUHEPAIbHBIX

32 T00peHnil. XUMHUUYECKOE Bubmaorexa ITOK
yAOLP ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYXKAIOICH CpeIbl
COCTMHEHUSIMU a30Ta
docdop. Oxeun docdopa (V) u

33 cpoc:il))o pHaﬂ KI/ICJ'I((i))Ta (1)(1)1531/1(‘16)01(1/16 u bubmorera [JOK

P . https://m.edso0.ru/00adf68a
XUMHYECKHE CBOMCTBA, IMOJTy4YeHHE
Hcnonb3oBanue (ocdatos B

34 KaueCTBE MUHEPATbHBIX YIOOpEHUH. bu6muoteka [IOK
3arpsi3HeHUe IPUPOJIHON Cpelibl https://m.edso0.ru/00adfc20
dbocdaramu
Vraepon, pacrpocTpaHeHUE B

35 npu E e (1;)1/131/1{,160;1’46 U XUMHUYECKHE bubmorera LOK

p P AC https://m.edsoo.ru/00adfd9c
CBOICTBa
36 Oxkcupsl yriaepoaa, ux Gpusndeckue u bubnmoreka [JOK

XUMUYECKHE CBOMCTBA.

https://m.edsoo.ru/00adfebe
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DKOJIOrHYECKHE MPOOIEMBI,
cBsi3aHHBIE ¢ OKcHoM yriepoaa (1V)

37 VYronbpHas KUciioTa U €€ Cou bubmmorexa [IOK
https://m.edso0.ru/00ae006¢
[TpaxkTrueckas padora Ne 4 o Teme

38 "[Tomyuenune yriaekucioro rasa. bubnmoreka [JOK
KauecTBenHnas peakuusi Ha KapOoHaT- https://m.edso0.ru/00ae027e
noH"

[lepBoHavanbHbIe MOHATHS 00
39 OpraHUYECKHUX BEIIECTBAaX KaK O bubmorexa LOK
p https://m.edsoo.ru/00ae054e
COCIMHEHUIX YTiIepoaa
40 Kpemuuii u ero coequHeHNus bubmorexa LHOK
P https://m.edso0.ru/00ae080a
[Tpaktuueckas padora Ne 5. Pemenue

41 AKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME bubnmoreka [JOK
«BaxHeHmme HeMeTaluTbl U UX https://m.edsoo.ru/00ae0bf2
COCJTUHECHUS»

Konrtponsnas pabora Ne3 o reme
. bu6nunorexa [IOK
42 «Bakneimme HeMeTauTbl U UX
https://m.edso0.ru/00ae0e18
COCTMHEHUS
OO6m1as XapaKTepPUCTUKA XUMHUYECKUX
3JIEMEHTOB — METAJJIOB.

43 Merannuueckas CBsi3b U bu6mmoreka [IOK
METaJINYeCKasi KpUCTAITAYECKAs https://m.edsoo.ru/00ae103e
pemérka. Pu3nvecKre CBOMCTBA
METaJIOB
XUMHUYECKHE CBOMCTBA METAILIIOB.

. bu6nuorexa [IOK

44 DIEeKTPOXUMHUYECCKUN PSIIT

HanpsH>KeHUH METaJlIOB

https://m.edsoo0.ru/00ael1156
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OO6m1re crnocoObl MOTyYeHUs
MetaiuioB. CruiaBel. BerauciieHus mo

45 aBHECHUAM XUMHUYECKUX PEaKIUU bubmmorexa [OK
yp peatiui, https://m.edso0.ru/00ae1156
€CJIM OJIUH U3 PEareHTOB COACPIKHUT
IpUMECH
46 ITonsaTue o KOPPO3UU METAIIIOB bubmorexa HOK
pp https://m.edsoo.ru/00ael278
bubmuorexa [IOK
47
Ilernourbie MeTais! https://m.edsoo.ru/00ael14b?2
48 OKcuabl ¥ THAPOKCUIBI HATPUS U bubnmoreka [JOK
KaJTns https://m.edsoo.ru/00ael14b?2
49 [IlenouHO3eMENBHBIE METAJIIIBI — bubmuorexa [IOK
KaJIbIUA 1 MarHui https://m.edsoo.ru/00ael15e8
50 Baxxneiinme coeTUHEHNUS Kb bubmmorexa [OK
A A https://m.edso0.ru/00ae15e8
51 O060011IEHNE U CUCTEMATH3AIHS
3HAHUU
59 JKécTkocTh BOABI M CLIOCOOBI €6 bu6mmoreka [IOK
YCTpaHECHUS https://m.edso00.ru/00ae1886
[IpaxkTrueckas padora Ne 6 o Teme
53 "YKEcTKOoCTh BOJIBI U METOJIBI €6 bubmorexa OK
" https://m.edso0.ru/00aelae8
YCTpaHEHHUS
bu6nunorexa [IOK
54 An %
FOMHHIH https://m.edsoo.ru/00aelc64
55 AmMpoTepHbIe CBOMCTBA OKCHIA U bub6mmorexa LIOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
56 Keneso bubmuorexa [IOK

https://m.edsoo.ru/00ae1d86
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OKCI/II[BI, THAPOKCHUABI U COJIM KEJIE3a

bubmuorexa [IOK

> (1) u xemne3a (1) https://m.edsoo.ru/00ae35e6
58 O060011IeHE U CHCTEMAaTH3aINs
3HaHUN
[TpakTuueckas paborta Ne 7. Pemenue
59 AKCTICPUMEHTAIBHBIX 3324 110 TEME bubnnorexa [JOK
«BaxxHeumue MeTaibl U uX https://m.edsoo.ru/00ae3de8
COEIMHEHUS»
Bbrancnenus mo ypaBHEHUSIM
XUMHUYECKHUX PEAKIHil, €CIN OAUH U3
50 pEareHToB /1aH B U30bITKE WU bubmmorexa [IOK
COIEPKUT IpUMeCH. Berancnenus https://m.edso00.ru/00ae1750
MacCOBOM JJOJU BBIXOJIa TIPOAYKTA
peakuuu
61 O060011IEHNE U CUCTEMATH3AIHS
3HAaHUU
Konrponsnas padora Ne4 o reme
62 «BakHele MeTaIbl U UX
COETMHEHUS»
63 BemectBa 1 matepualibl B bubnnorexa [JOK
MOBCETHEBHOW )KU3HU YETIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUECKOE 3arps3HEHUE bubnuotexa [IOK
OKpYKarollei cpeasbl https://m.edso0.ru/00ae4270
65 Posnb XMy B perieHun bub6mmorexa LIOK
HKOJIOTHYECKUX MPOOIIEeM https://m.edso0.ru/00ae4270
66 PezepHblil ypok. O600111€HNE U bubmmorexa [IOK
CUCTEMAaTHU3aLs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblit ypok. O600111eH1E 1 bubnnorexa [IOK



https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a

CHUCTEMAaTHU3al A 3HAHUI

https://m.edsoo.ru/00adb33c

68

PesepBubIil ypok. O60011eHIE 1
CHCTEMaTHU3alUs 3HAHUI

bubnuorexa [IOK
https://m.edsoo.ru/00ad9ch2

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI /UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






