


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHUHM Ha YpOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUS
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yJbTaTaM OCBOCHUS OCHOBHOM
oOpazoBarenbHON IPOTrPaMMBbl OCHOBHOT'O oO1ero oOpa3oBaHusl,
npencrasieHHbix B ®I'OC OO0, a taxke Ha ocHOBe (enepalibHON padoueit
IpOrpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIMM IMPENoJIaBaHusl y4eOHOro
npenmera «XuMHS» B 00pa3oBaTeNbHBIX —OpraHu3anusx Poccuiickoit
denepanum.

[Iporpamma o xumuu 1a€T NMpeACTaBICHUE O LEJAX, OOIIEH CTpaTeruu
oOy4eHMs, BOCIHTAHHMS M PAa3BUTHS OOYYAIOLIUXCSA CPEICTBAMH Y4YEOHOIO
npeaMeTa,  YCTaHABIMBAEeT  00s3aT€IbHOE  NPEAMETHOE  COJAEp)KaHUeE,
MpeaycMaTPUBAET paclpelieNieHUe €ro Mo KjiaccaM U CTPYKTYpUpPOBaHUE IO
pazjieliaM M TeMaM MPOrpaMMbl MO XHWMHH, OINpPEIETseT KOJUYECTBEHHBIE U
KaueCTBEHHbIC XapaKTePUCTUKHU COJICpKaHMUs, PEKOMEHAYEMYIO
MOCJEAOBATEILHOCTh M3YYEHUS XUMHUHM C YUYETOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€M, JIOTMKA Y4YEOHOTO TIpOIlecca, BO3PACTHBIX
0COOEHHOCTEeW OO0ydYarIuxcs, ONpelesieT BO3MOXKHOCTH MpeaMera Jyis
peanu3anuu TpedOBaHMI K pe3yabTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTebHOMN
IIporpaMMbl Ha YPOBHE OCHOBHOT'O OOIIETo 00pa30BaHUs, a Takke TPeOOBaHMIA
K pe3yipTaTaM OOydYeHHs XMMHUU Ha YpPOBHE IeJiel H3ydeHUs NpeaMera H
OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIILHON ACSITEIBHOCTH OOYYaroIerocs Mo
OCBOCHHIO y4E€OHOTO COJIEPIKAHMUS.

3HaHWE XUMHM CIIYXKUT OCHOBOU JJisi (POpMHpPOBAHUST MHUPOBO33PEHUS
00yyJaroIerocs, ero MpeJACTaBICHU 0 MaTepUaILHOM €IMHCTBE MHUPA, BAKHYIO
pOJib UTPAIOT (POpMUpPYEMBIE XUMUEH MPEACTABICHUS O B3aUMONPEBPAIICHUSIX
SHEPruu U 00 SBOJIIOIUYU BEIIECTB B MPUPOJIC, O MYTAX PELICHUS TII00aTbHbIX
poOJieM YCTOMYHUBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPTETHUUECKOM,
MUIIEBON U DKOJIOTMYECKON 0€30MacHOCTH, MpOoOIeM 31paBOOXPaHEHUS.

N3ydenue xumuu:

CIIOCOOCTBYET peaju3allid BO3MOXKHOCTEH JIJIi  CaMOpa3BUTUS U
dbopMHupoOBaHUS KYJIBTYphl JIUYHOCTH, €€ oOmed u QyHKIUOHATHHOU
rPaMOTHOCTH;

BHOCHUT BKJIJl B (POPMUPOBAHUE MBIIIJICHUS U TBOPUECKHUX CIIOCOOHOCTEH
oOy4Jaronuxcsi, HABBIKOB WX CAMOCTOSITEIBHOM y4EeOHOW NeATeNbHOCTH,
AKCIIEPUMEHTAIILHBIX M HWCCIEAOBATEIbCKUX YMEHHH, HEOOXOJAMMBIX KakKk B
MOBCEIHEBHOM XKU3HU, TaK U B MPOGHECCUOHAIBHOM JIESITEIHLHOCTH;

3HAKOMUT CO CNELM(PUKON HAYYHOTO MBIIUICHHS, 3aKIaJbIBA€T OCHOBBI
LEJOCTHOTO B3MISiAA HA E€OUHCTBO MNPUPOJABI W  YEJIOBEKA, SIBISAETCA
OTBETCTBEHHBIM 3TarioM B (POPMUPOBAHUU €CTECTBEHHO-HAYYHON IPaMOTHOCTHU
0o0yyJarommxcs;



CrIoCOOCTBYET (hOPMHUPOBAHUIO IICHHOCTHOT'O OTHOIIICHUS K €CTECTBEHHO-
HAY4YHbIM 3HAHHUSM, K TNPUPOJAE, K YEIOBEKY, BHOCHUT CBOW BKJIaJ B
AKOJIOTHYECKOE 00pa3oBaHNE 00YJIAIOIITUXCS.

JlaHHbIC HaMPaBIICHUS B 00yUYE€HUN XUMHUHU 00ECIICYNBAIOTCS CHEITU(BUKON
colepKaHUsi y4yeOHOro TMpeAMeTa, KOTOPbIA SBISETCS TMEeAarormuecku
aJanTUPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUH Ha ONPEeIEHHOM JTare
€€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsl OPUEHTHPOBAH
HAa OCBOCHHME OOYYAIOIMMHUCS CHUCTEMbl TNEPBOHAUYATIBHBIX MOHATHN XHUMHH,
OCHOB HEOPTaHWYECKON XMMHH U HEKOTOPBIX OTACIIbHBIX 3HAUYUMBIX MOHSATUN
OPTraHUYECKON XUMHH.

CrpykTypa coaepaHus NIporpaMMbl MO XUMHUHU CcPOpMHpOBaHa Ha
OCHOBE CHCTEMHOTO MoAXona K €€ m3ydeHuro. CoaepKkaHHUE CKJIAJbIBACTCA W3
CHUCTEMBI MOHATUN O XUMUYECKOM 3JIEMEHTE M BEIIECTBE U CUCTEMBI MOHATHM O
XuMuueckoil peakuuu. O0€ 3TH CUCTEMbl CTPYKTYPHO OPraHU30BaHbBI IIO
MPUHIMITY TIOCIEIOBATEIRHOTO Pa3BUTHSI 3HAHWKA HA OCHOBE TEOPETHUYECKUX
MPEJICTABICHUI PAa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOT'O YYE€HUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepunognueckoro 3akoHa [[. M. MeHneneeBa Kak OCHOBHOI'O 3aKOHA
XUMUH;

— YYEHUS O CTPOCHHH aTOMa U XUMHUYECKOM CBSI3H;

— TPENCTaBICHUN 00 DIEKTPOJMTHUYECKONW JAUCCOLMAIMKA BEIIECTB B
pacTBopax.

Teopernueckne 3HAHHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUUYECKU
MOJTYYECHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCA IOCJIENOBATEIBHO OT
OJIHOTO ypOBHS K JAPYroMy, BBINOJHSIS (PYHKIUH OOBACHEHUS W
MPOTHO3UPOBAHUSI CBOWCTB, CTPOEHUSI W BO3MOKHOCTEW MMPAKTHUYECKOTO
MPUMEHEHHUS U MOJTYYEHHUS M3Yy4aeMbIX BEIIECTB.

OcBoeHue mnporpaMMbl MO XUMHH CIOCOOCTBYET (HOPMUPOBAHUIO
MPEJICTABICHUSI O XMMHUYECKOM COCTABIAIOIIENM HAYYHOW KApTUHBI MHUpPa B
JIOTUKE €€ CUCTEMHOUW MPUPObL, IECHHOCTHOIO OTHOLIECHHS! K HAYYHOMY 3HAHUIO
Y METOJaM IMO3HaHUs B Hayke. M3yueHne XuMUu MPOUCXOUT C MPUBIICUEHUEM
3HAHWN W3 paHee HM3YyYCHHBIX YYEOHBIX MpeamMeToB: «OKpyxKarouui MHupy,
«buomnorus. 5—7 ximacce» u «dusuka. 7 Kmacey.

[Ipy w3yyeHWHM XUMHUHU TPOUCXOIUT (POPMUPOBAHUE 3HAHUK OCHOB
XUMUYECKOM  HAyKM Kak o00JIacTH  COBPEMEHHOTO  €CTECTBO3HAHWUS,
MPAKTUYECKON JESITEIbHOCTH YEJIOBEKAa W KaK OJHOIO0 M3 KOMIIOHEHTOB
MHUPOBOW KyJIbTYphl. 3aaya y4yeOHOro MpeamMeTa COCTOUT B (HOPMUPOBAHHUU
CUCTEMbl XMMHYECKUX 3HAHMM — BaKHEHIIMX (PAKTOB, MOHSATUH, 3aKOHOB U
TEOPETUYECKHUX TMOJIOKEHUHM, JOCTYNHBIX OOOOIIEHHI MHUPOBO33PEHUECKOTO
XapakTepa, si3bIka HayKd, B TPUOOIIEHUU K HAYYHBIM METO/IaM MO3HAHUS MpHU



M3YYCHUW BEIECTB W XUMHUYECKUX peakiuii, B (OPMHUPOBAHUHA W Pa3BUTHH
MO3HABATENBHBIX YMEHHUM M WX NPUMEHEHUH B Y4eOHO-TIO3HABATEIbHON WU
y4eOHO-HCCIIeIOBATENILCKON  JIEATEIbHOCTH, OCBOCHHUM MpaBUi 0€30macHOro
oOpallieHus C BEIeCTBaMU B IOBCETHEBHOM JKU3HHU.

[Ipy u3ydyeHMM XMMHHM Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
BaYKHOE 3HAYCHUE MPUOOPENN TaKUE LIETH, KaK:

— (opMHUpOBAHHE MHTEIUIEKTYaJIbHO Pa3BUTOW JUYHOCTHU, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEILHOMY IPUHSITHIO PELICHUH,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSAM KU3HU;

— HamnpaBJIEHHOCTh OOy4YEHUsI Ha CHCTEMAaTHYECKOe MpHOOIIEHUE
00y4aromuxcsi K CaMOCTOSITEIbHON MO3HABATEIHHON JAEATEIbHOCTH, HAYIHBIM
ME€TOJIaM MO3HaHusl, (GOPMUPYIOITUM MOTHUBAIIMIO U PA3BUTHUE CIIOCOOHOCTEH K
XUMUH;

— o0ecrieueHHE  YCIOBUHM,  CIOCOOCTBYIOIIUX  MPUOOPETEHUIO
oOyJaromMUMuUCAd  OMNbITa  Pa3HOOOpPa3HOW  ACSATENbHOCTH, TO3HAHUS W
CaMOIIO3HAHUS, KIIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIINN), HMEIOIINX
YHHUBEpPCATHHOE 3HAYCHUE VISl PA3TUYHBIX BUIOB JIEATEIHHOCTH;

— (opmupoBanue oOuie (YyHKIMOHAIBHOW M €CTECTBEHHO-HAYyYHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHHH OOBSCHATH M OIEHUBATH SIBJICHUS
OKPYXKAIOIIEr0 MUPA, UCTHOJb3Yysl 3HAHUS U OMbIT, MOJYYCHHBIC TPU HU3YYCHHUH
XUMUH, TMPUMEHATh MX TPHU PEIICHUH TPOoOJeM B TOBCEAHEBHOM XKU3HU U
TPYAOBOM JIEATEIBHOCTH;

— (opmupoBaHre y O0Oy4arOIIUXCSd TYMAHUCTUYECKUX OTHOIICHHI,
MOHWMAHUS [EHHOCTH XHMHYECKUX 3HAHUHM 71 BBIPAOOTKH IKOJIOTUYECKU
L[EJIECO00PA3HOTr0 TMOBEACHUS B OBITY W TPYIOBOM JAESATEIBHOCTH B LEIAX
COXPaHEHMS CBOETO 310POBbS U OKPYKAIOLIEH PUPOTHON CPENBL;

— pa3BUTUE MOTHUBAIIMU K 00YYEHHIO, CHOCOOHOCTEH K CAMOKOHTPOJIIO U
CaMOBOCITUTAHWIO HA OCHOBE YCBOEHHS OOIIEYeIOBEUEeCKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HaHHOMY BbIOOpY Tpodmiiss ©  HampaBIEeHHOCTH
TanbHENIIEero 00yueHus.

OO1ee 4MCIIO YacoB, OTBEACHHBIX NJIS WM3YYEHHMS] XMUMHHM Ha YpOBHE
OCHOBHOTO 0011IeTO 00pa3oBaHumsl, cocTaBisieT 136 yacoB: B 8 kinacce — 68 gacos
(2 yaca B Hezento), B 9 knacce — 68 yacoB (2 yaca B HEEINIO).



COIEPKXAHUE OBYYEHUA

8 KJIACC
IlepBoHavajibHBIe XMMHYECKHE TOHATHSA

[Ipenmer xumun. Poiib XMMUH B JKU3HM 4YEJIOBEKA. XUMHUS B CHCTEME
Hayk. Tema wu BemectBa. @PU3NYECKHE CBOWCTBA BEIIECTB. ATrperaTtHoe
coctosiHue BemiecTB. IloHsTHe O MeTogaxX IMO3HAHUSA B XUMHUH. YHCTHIC
BemecTBa U cMecu. CriocoObl pa3aeIeHs] CMECEH.

ATOMBI U MOJIEKYJIbl. XUMHYECKHE 3JE€MEHThl. CUMBOJIBI XUMHUYECKUX
31eMeHTOB. [IpocThie U CI0KHBIE BEIIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumudeckas ¢dopmyna. BaJeHTHOCTh aTOMOB XHMHYECKHUX JJIEMEHTOB.
3aKOH TIOCTOSHCTBA cocTaBa BemiecTB. OTHOcUTENbHAs aTOMHas Macca.
OtHOcuTENbHAs MOJIEKYJISIpHAs Macca. MaccoBast 1015 XUMHUYECKOTO AJIEMEHTa
B COCUHCHUMU.

KommuectBo BemectBa. Monbs. Momsapaas wmacca.  B3anmocBs3b
KOJIMYECTBA, MACChl M YHCJIA CTPYKTYPHBIX €IMHUIl BeElIECTBA. Pacué€rsl 1o
dbopmysiaM XUMUYECKUX COCTUHEHUM.

dusznueckue MU XUMHUYECKHE SBJICHUSA. XHUMHYECKas peakuus u e€
MPU3HAKA. 3aKOH COXPAHEHHS MAacChl BEIIECTB. XWUMHUYECKUE YpPaBHCHMUSI.
Knaccudukanust XuMmmdeckux peakiui (CoeIMHEHUs, pa3IoKEHUsl, 3aMEILICHHUS,

oOMeHa).
Xumuueckuii IKCnEPUMEHm .

3HAKOMCTBO C XUMUYECKOW MOCYAO0M, MpaBujiaMu pabOThl B TabopaTopuu
U npuéMamMu oOpalleHus C JabopaTOpHBIM O00O0PYy/IOBaHUEM, HW3Y4YEHUE U
onmucaHue (PU3NYECKUX CBOWCTB 0Opa3llOB HEOPTaHWYECKUX  BEIIECTB,
HaOmoneHne pu3ndeckux (TUIaBJIeHUE BOCKA, TASTHUE JIbJIa, paCTUpPaHUE caxapa
B CTYyNKEe, KUIEHHE W KOHJICHCAIMsSI BOJIbI) M XUMUYECKHX (TOpEeHHE CBEYH,
MPOKAJIMBAaHUE MEIHOM TPOBOJOKH, B3aMMOJIEUCTBUE MeJla C KHUCJIOTOK)
SBJICHUN, HAOJIOJACHUE M OINHUCAHWE IPU3HAKOB IPOTEKAHUS XUMHUUYECKUX
peakiuii (pasokeHue caxapa, B3auMOJICHCTBUE CEPHOM KHUCJIOTHI C XJIOPHUIOM
Oapus, paznoxenue rugapokcuna meau (1) mpu HarpeBanuu, B3auMoJeHCTBUE
xeje3a ¢ pactBopoM coiu meau (I1), n3yuenne cnocoO0B pa3iesieHus: CMECei: ¢
MOMOIIIBI0O ~ MarHuta,  (UIBTPOBAHUE,  BBIMApUBAHUE,  JUCTULISALIUS,
xpoMarorpadusi, MpOBEACHUE OYUCTKA IOBAPEHHOW CONM, HAOIIOJEHUE U
OMMCAaHUE PE3YJbTATOB MPOBEACHUS OIbITAa, WUIIOCTPUPYIOIIETO 3aKOH

COXPaHEHUs MacChl, CO3/IaHNE MOJEIIE MOJIEKYJI (IIAPOCTEPIKHEBBIX ).
BaikHeiinue npejacTaBuTe/ I HEOPraHNYECKUX BellleCTB

Bo3agyx — cMmech ra3zoB. CoctaB Bo3ayxa. Kuciopoa — 3eMeHT U mpocToe
BemecTBO. Haxoxkmenwe Kuciopoja B mpupoje, (GU3MUECKHe U XUMHYECCKUE
cBoiictBa (peakuuu ropenwms). Oxcunsl. [Ipumenenne kucmopoma. CrocoObl
MOJYYEHHS] KUCIOpOJia B JIabopaTOpUM M MPOMBINUIEHHOCTH. KpyroBopot
Kucnopoa B mpupojie. O30H — aJIoTpoIHas MoAu(UKAIMSI KUCIOPOAa.



TennoBoit 3pPexT XuMruyeckoit peakinu, TepPMOXUMUYECKUE YPAaBHEHUS,
9K30- M 3HJOTEPMHUYECKUE peakUuuH. TOIMBO: yroib U MeTaH. 3arps3HEHUE
BO3/lyXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonpopon — sneMeHT m mpocroe BemectBo. HaxoxaeHwe Bogopoaa B
npupoae, ¢GU3MUECKMEe U XUMUYECKHE CBOMCTBA, NPUMEHEHHUE, CHOCOOBI
noxyyeHus. Kucnotsl u conm.

Monsipabiii 00BEM ra3oB. Pacy€Tsl Mo XUMUUECKUM YPaBHEHUSIM.

dusnyeckue cBoMCTBAa BOAbl. Boma kak pactBoputenb. PacTBOpEL
HacelllieHHbIE M HEHACBIIEHHBIE PAacTBOPHI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBas [noss  BemecTBa B pacTBOpe. XMMHYECKHE CBOWCTBA BOJBL.
OcHoBanus. Ponb pacTBOpOB B IpHUPOJE W B KU3HU 4eloBeKa. KpyroBopor
BOJIbI B IPUPOJIE. 3arpsI3HEHUE MPUPOIHBIX BOA. OXpaHa M OYMCTKA MPUPOTHBIX
BOJI.

Knaccuduxanus HEOPTraHUYECKUX COCTMHEHUH. Oxcuupl.
Knaccudukanust okcugoB: cosieoOpasyromue (OCHOBHbBIC, KHUCIJIOTHBIE,
amdotepHbie) U HecolieoOpasyromue. Homenkinarypa okcunos. dusznueckue u
XMMHUYECKUE CBOMCTBA OKCHUIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccudukaiusi OCHOBaHUIA: MIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HoMenkiarypa ocHoBaHui. Ou3znueckue U XMMHYECKHE CBOMCTBA
ocHoBaHuu. [losryyeHre OCHOBaHUM.

Kucnotsl. Knaccudukanus kucnor. Homenknarypa kucnor. Guzndeckue
U XMMUYECKHE CBOMCTBA KUCIOT. Pan aktuBHOocTM mMetaimmioB H. H. bekerosa.
[Tomy4yeHue KUCIoT.

Comu. Homenkmartypa conei. @PuU3MYECKME U XMMHUYECKHE CBOMCTBA
conen. [Tomyyenue coineil.

['eHeTHYECKas CBA3b MEXKIY KjacCaMH HEOPTraHUYCCKUX COCTMHCHHMI.
XumuuecKkuii IKCHEPUMEHNL.

Ka4eCTBEHHOE ONPEACICHUE COJEPKAHUA KHUCIOpPOoJa B BO3MYXE,
noJlydeHue, coOupaHue, paclio3HaBaHWE M M3YYEHHUE CBOMCTB KHCJIOPOJA,
HaOJIIOJICHUEe  B3aWMMOJICCTBUS  BEIIECTB C  KHUCJIOPOJAOM H  YCJIOBUSA
BO3HUMKHOBEHUSI M TIPEKpallleHus TopeHusl (moxkapa), O3HAKOMIIEHHUE C
oOpasllaMi OKCHJIOB W OINUCAaHWE WX CBOWCTB, TOJNy4YeHHE, COOMpaHWHeE,
pacrio3HaBaHWE€ W H3Yy4YE€HHE CBOWCTB BOJOpOJa (FOpPEHHE), B3aUMOACHCTBHE
Bojiopoja ¢ okcuaoM Meau (IT) (Bo3MOkKHO MCIIOIB30BAaHUE BUACOMATEPHUATIOB),
HaOMrofeHUE O00pa3IOB BEIMIECTB KOJWYECTBOM | MOJb, HCCICIOBAHUE
OCOOEHHOCTEW pPAcTBOPEHHUs BEIIECTB C Pa3IMYHON  PacTBOPUMOCTHIO,
[IPUTOTOBJICHUE PACTBOPOB C OMNPEACIEHHON MACCOBOW JIOJIEH PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICHCTBHE BOABl C MeETAUIaMU (HATPUEM U KaJbLIHEM)
(BO3MOKHO HCIIOJIb30BAaHUE BHUAEOMATEPUAJIOB), UCCIEeNOBaHUE 00pa3lioB
HEOPraHWYECKUX BEIECTB PA3JIMUHBIX KJIACCOB, HAONIOJACHUE W3MEHEHUS
OKpacKM HWHJIMKAaTOpPOB B pAacTBOpax KHUCIOT U IIEJIOYEH, HU3YUYEHHE
B3auMojiercTBus okcuaa meau (II) ¢ pacTBOpoM cepHOM KHCIIOTHI, KHCJIOT C



METAJUIAMH, PEAKIIUM HEUTPAIU3aliK, IMOJy4YeHUE HEPACTBOPUMBIX OCHOBAHUM,
BBITECHEHHE OJHOTO MeTajula JpPyI'MM M3 pacTBOpa COJH, PEIICHUE
SKCIIEPUMEHTAIIBHBIX 3aJ1ad MO Teme «BaxHewline KIacChl HEOPTaHUYECKUX
COCIUHEHUI».

Iepuoauueckui 3akoH u Ilepuoamyeckass cucremMa XHUMHYECKHUX
iemenToB JI. . MenaeneeBa. CtpoeHne aromMoB. XUMHYECKasi CBS3b.
OxHcIANTEeIbHO-BOCCTAHOBUTEIbHbIC PEAKINHU

[lepBble ONMBITKH KiIacCU(pUKAIIMU XUMUYECKUX 3JieMeHTOB. [loHsTHE O
rpynmnax CXOJHBIX 3JIEMEHTOB (ILEJIOYHBIE U IIEIOYHO3EMEIbHbIE METaJlIbl,
raJIoreHbl, MHEPTHBIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yroT ampOTEpHbIE
OKCHUbI U TUAPOKCHU/IBL.

[lepuonnueckuit  3akoH. Ilepuoamyeckas cucremMa  XHUMHUYECKHX
anementoB JI. U. Menneneea. KopoTrkonepuonHas W JIMHHONEPHOIHAS
dbopmel [leproauueckoil cuctembl xuMuueckux 3yemeHToB J[. Y. Menneneena.
Ilepronpl u rpynmbel. @U3NYECKANA CMBICI MOPSAKOBOTO HOMEpPA, HOMEPOB
MEPHUO/Ia U TPYIIIIBI SJIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX szaep. M30Tombl. DNEKTPOHBI.
CtpoeHue 31eKTPOHHBIX 00010YeK aTOMOB MEPBBIX 20 XMMUYECKUX AJIIEMEHTOB
ITepunognueckont cucremsl . 1. MenneneeBa. XapakTepucTUKa XUMUYECKOTO
3JIEMEHTA M0 ero nosioxeHuro B [lepuoanyeckoit cucreme 1. . Menaeneena.

3aKOHOMEpPHOCTU M3MEHEHUS paJuyca aTOMOB XMMUYECKUX 3JIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKCTB I10 IPYyNIaM U IEPUOTAM.

3nauenue Ilepumoamueckoro 3akoHa u Ilepuognueckoil cHCTEMBI
XMMHUYECKUX DJIEMEHTOB JUJI Pa3BUTHUS HAayku U npaktuku. [. 1. Mennenees —
YUYEHBIN U TPAKIaHNH.

Xumuyeckass cBs3b. KoBanieHTHast (MoJsipHas W HEMOJISIpHAs) CBSI3b.
DIIEKTPOOTPULIATEIILHOCTh XUMUYECKUX 31EMEHTOB. IOHHAs CBS3b.

Crenenb okucieHusi. OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE —PEAKIIUU.

[Tpoueccel oOkUCIeHUs U BOCCTAHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.
Xumuyeckuii IKCnRepuMeHm

U3ydeHue 00pa3IioB BEMIECTB METAIUIOB M HEMETAIIJIOB, B3aUMOJICHCTBUE
TUIPOKCHUAA LIMHKA C PacTBOpPaMU KHUCJIOT WU IIEIOYEH, NMPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX PUMEPBl  OKUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX —PEAKIUN

(ropeHue, peakiuu pa3noKeHusl, COSUHEHHUS ).
Mesicnpeomemmnuie ceasu

Peanuzanusi MeXNpeIMETHBIX CBSI3€M MPU M3yYCHUU XMMHH B 8 Kilacce
OCYIIECTBIISIETCS. YEepe3 HCIOJIb30BAaHUE KaK OOIMX €CTeCTBEHHO-HAYYHBIX
MOHATUM, TaK W TOHSTUH, SBIAIOIUXCS CUCTEMHBIMU ISl OTIEIbHBIX
IPEAMETOB €CTECTBEHHO-HAYYHOT'0 IIUKJIA.

OO1mMe ecTecCTBEHHO-HAyuYHbIE TMOHATHUS: HAy4YHBIM (akT, rumnoresa,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, KiaccU(UKalus, [EepUOAUIYHOCTD,
Ha0JI0/ICHNE, SKCIIEPUMEHT, MO/ICJIMPOBAHUE, U3MEPEHUE, MOJIETh, SIBJICHUE.



®usuka: Marepus, aToM, 3JIEKTPOH, IPOTOH, HEHUTPOH, WMOH, HYKIIHI,
M30TOMbI, PAJHMOAKTUBHOCTh, MOJIEKYJNa, JJIEKTPUUYECKUI 3apsiji, BEIIECTBO,
Teno, 00bEM, arperaTHoe COCTOSHUE BEIIECTBa, ra3, (PU3NYECKUE BEIMUMHBI,
€IMHULIBI U3MEPEHUs1, KOCMOC, TJIaHEeThl, 3BE3/1b1, CoHIIE.

buonorus: dorocunTes, apixanue, onocdepa.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPOIBI,

IMOJIC3HBIC UCKOIIACMBIC, TOIINIMBO, BOJAHBIC PCCYPCHI.
9 KUIIACC
Bell_leCTBO H XUMHNYECKasl peakuus

[lepuonnueckunn  3akoH. llepuoamyeckas cucrema  XHMUYECKHX
snemeHtoB JI. M. MenneneeBa. CtpoeHune aToOMOB. 3aKOHOMEPHOCTH B
U3MEHEHUU CBOMCTB XMMHUYECKUX 3JIEMEHTOB IIEPBBIX TPEX IEPUOJOB, Kajus,
KaJdblMsl U HUX COCAVUHECHHH B COOTBETCTBUU C IIOJOKEHUEM 3JJIEMEHTOB B
[Iepnoauyeckoi cucTtemMe U CTPOCHUEM UX aTOMOB.

Crpoenue BelecTBa: BUJAbl XUMUYECKON CBSI3U. THIBI KPUCTATIINYECKUX
PEMETOK, 3aBUCUMOCTh CBOMCTB BEILIECTBA OT THUIA KPUCTAJUIMYECKON PEIIETKU
M BUIa XUMHYECKOU CBS3H.

Knaccubukanyss u  HOMEHKJIATypa  HEOPTraHUYECKUX  BEIIECTB.
XWUMHAYECKHE CBOMCTBA BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJlaccam
HEOPraHUYECKUX COCIMHEHUM, TCHETUYECKasl CBSI3b HEOPTAHUYECKUX BEILIECTB.

Kiaccudukaiys XUMUYECKUX PEAKIUA MO Pa3IMYHBIM IpU3HAKaM (10
YUCITy M COCTaBY yYaCTBYIOIIUX B PEAKIIUU BEIIECTB, MO TEIUIOBOMY (D PeKTy,
0 HU3MEHEHHUIO CTEIEHEHM OKHUCICHUS XUMUYECKHMX DJJIEMEHTOB, IO
0o0paTUMOCTH, TIO YYacCTHIO KaTajau3aropa). OJK30- H JHIOTEPMHUYECKUE
peaKUKH, TEPMOXUMHUUECKUE YPABHEHUS.

[TonsiTue o ckopoctn xumudeckoi peakuuu. [loHsiTue 006 0OpaTUMBIX U
HEOOpaTUMBIX  XMUMHUYECKMX peakuusix. [loHsiTHE O TOMOTEHHBIX H
reTepOreHHbIX peakuusx. llonarue o karanuze. [loHSATHE O XUMHUYECKOM
paBHOBecuU. DaKTOPHI, BIMUSAIONIME HA CKOPOCTh XHWMHWYECKOM peakiuu U
MOJIO)KEHNE XUMUYECKOTO PAaBHOBECHSI.

OKUCIUTEILHO-BOCCTAHOBUTEIIPHBIC PEAKIIMKM, JJICKTPOHHBIN OanaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHON  peakuuu. CocraBieHHE  ypaBHEHUM
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIX PEAKIMKA C HCHOJB30BAHHEM METOAA
AJICKTPOHHOTO OajaHca.

Teopust  PJAEKTPOJUTHUYECKON  JHUCCOIMALIMU.  DJEKTPOJUTHI U
HEJJIEKTPOIuThl. KaTnoHbl, aHMOHBI. MeEXaHu3M JUCCOLMALUM BEIIECTB C
pa3IMYHBIMKA BUJAMH XUMHUYECKOU cBsizU. CtreneHb nuccounanu. CUIIbHBIE U
ci1a0ble ANEKTPOJINTHL.

Peakuun wmoHHOTO OOMEHa. YCIIOBHS TPOTEKAHHS PEaKIMi HOHHOIO
oOMeHa, MOJIHBbIE M COKpalléHHbIE HMOHHBIC ypaBHEHUs peakiuid. CBoiicTBa
KHCJIOT, OCHOBAaHUM U COJIEH B CBETE MPEICTABICHUN 00 3JEKTPOITUTHUYECKOM
nucconmanuu. KauecTBeHHbIE peakiiui Ha MOHBL. [[OHSTHE O THAPOIU3E COJICH.



Xumuyeckuii IKCHepuUMeHm

O3HAKOMJICHUE C MOJAEIISIMA KPUCTATUIMYECKUX PEIIETOK HEOPTAHUYECKUX
BEIIIECTB — METAUIOB M HEMETAUIOB (TpaduTa W anmasa), CIOKHBIX BEIIECTB
(xsiopuaa HaTpUs), MCCICAOBAHHWE 3aBUCHUMOCTH CKOPOCTH XUMHUYECKOU
peakuuu  OT  BO3JCUCTBUA  pa3NuyHbIX  (aKTOPOB,  HCCIEIOBAHUE
3JIEKTPONPOBOJHOCTH PACTBOPOB BEILIECTB, Ipolecca AUCCOLUAIMUA KHUCIOT,
miesouel u cojiel (BO3MOXKHO MCIOJIb30BaHHUE BUIEO MAaTEpUAJIOB), IPOBECHNE
OTIBITOB, WJUTFOCTPUPYIOIINX MPU3HAKKA MPOTEKAHUs PEaKIUi MOHHOTO OOMEHa
(oOpazoBanue ocajka, BBIJICJICHHE Traza, o0O0pa3oBaHHE BObI), OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIUHI
(ropenue, peakiuu pA3II0XKEHUS, COCTMHEHNS ), pacIio3HaBaHUE
HEOPraHMYECKUX BEIMIECTB C MOMOIIBI0 KAaYE€CTBCHHBIX PEAKIW Ha HWOHHI,

PEUICHUC SKCIICPUMCHTAJIbHBIX 3a1a4.
HemeTaabl 1 HX COCINHCHUSA

OO6mrast xapakTepucThKa rajoreHoB. OCOOEHHOCTH CTPOEHUS AaTOMOB,
XapaKTepHbIE CTeNeHN oKucieHus. CTpoeHue u (pU3n4ecKue CBOMCTBA MPOCTHIX
BEIIECTB — TaJlor€HOB. XWMHYECKHE CBOWCTBA Ha NPUMEpE XJopa
(B3aMMOJEHCTBHE C METaJIlaMH, HEMETalllaMH, IIeJIo4aMu). XJIOPOBOJIOPO.
ConsHas KuciaoTa, XMMHYECKUE CBOMCTBA, IOJyYEHUE, IPUMEHEHNE. JlecTBHE
XJIOpa U XJOPOBOAOPOJA HA OpraHu3M 4elioBeKa. BakHeillne XJIOpUIbl U UX
HAXO0XKIECHUE B IPUPOJIE.

O6mast  xapakrtepuctuka djemMeHTOB  VIA-rpymmel.  OcobeHHOCTH
CTPOEHHS aTOMOB, XapaKTepHbIe CTENEeHU OKHUciaeHusl. CTpoeHue u puznyecKkue
CBOMCTBA NPOCTBIX BELIECTB — KHUCIOPOJAa M  CEpbl. AJUIOTPOIIHBIE
MOJIU(PUKALIUUA KUCIOPOJIa U cepbl. XUMHUYECKHE CBOMCTBA cepbl. CepoBOI0pOI,
CTpoeHue, (U3MYeCKue U XHMHYECKue CcBoiicTBa. OKCHIBI Cepbl Kak
MPEACTABUTENN KHUCIOTHBIX OKcHIOB. CepHasi KucioTa, (QU3WYEecKHe |
XUMUYECKHE CBOMCTBa (OOIIME Kak TMPEACTaBUTENs Kiacca KHUCIOT W
cnenupuyeckre). XMMUYECKUE PEAKIUH, JIeKaIIHe B OCHOBE MPOMBILIIEHHOTO
crnoco0a moixy4yeHusi cepHoil kucioThl. Ilpumenenne cepHoit kuciotel. Conu
CEpPHOM KHUCJIOThI, KAUeCTBEHHAsl peakuus Ha cyib(par-uoH. HaxoxaeHnue cepbl
1 €€ COCIUHEHUHN B MPUPOJE. XUMUYECKOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbl
COEIMHEHUSIMU Cepbl (KUCIOTHBIE JOXIH, 3arpsI3HEHUE BO3AyXa U BOJOEMOB),
CIIOCOOBI €T0 MPEOTBPAIICHUS.

OO6mast  xapakTtepuctuka diemMeHToB  VA-rpymmbel.  OcobGeHHOCTH
CTPOCHUSI AaTOMOB, XapaKTEPHbIE CTEIICHH OKUCIICHUS.

A30T, pacrpocTpaHeHHE€ B TpUpoae, (UINYECKUE U XUMHUYECKHE
cBoiictBa. Kpyrosopor azora B mpupome. AMMHaK, ero (u3HuecKue u
XUMHYECKUE CBOWCTBA, IONy4YeHHE W npuMeHeHne. Conum aMMOHHS, HX
du3nuecKrue 1 XMMUYECKHE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHUS. A30THasl KUCIIOTa, €€ MmoiayyeHue, Gu3ndeckue 1 XuMUYECKHe
CcBOMCTBa (00IIME Kak NpPEACTaBUTENS Kiacca KHCIOT M crenuduyueckue).



Hcnonp3oBaHne HUTPATOB W COJEH aMMOHHS B KadyeCTBE MHUHEPaIbHBIX
ynoOpeHuil. XuMUYECKOe 3arps3HEHUE OKPYXalollel cpeibl COeAMHEHUSIMU
a30Ta (KUCJIOTHBIE JOXKIH, 3arpA3HEHUE BO3/yXa, IOUBBI U BOJOEMOB).

®ochop, ammorponHbie Momubukaruu dochopa, GuUMUECKHEe U
xumuyeckue cBoiictBa. Oxcun ¢ocdpopa (V) u  docdhopHas Kuciora,
du3nueckre U XMMUYECKUe CBOMCTRA, norydyeHue. Mcnonb3oBanue docdaros B
KaueCTBE MUHEPAJIbHBIX yI00PEHUI.

Obmast xapaktepuctuka diemeHToB I[VA-rpymmbel.  OcobeHHOCTH
CTPOEHHUS aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHUS.

VYrinepoa, alyoTpomnHbie MOIU(HUKAIIMK, PACHPOCTPAHEHUE B MPUPO/IE,
dbu3nyeckre U XuMUYecKue cBoMcTBa. Ancop6uusa. KpyroBopor yriepona B
npupone. Oxcuapl yriaepojaa, MX (U3MYecKne W XHUMHYECKHE CBOICTBA,
JICHCTBYE HA JKUBBIC OPTaHU3MBI, TIOJYUYCHUE W TPUMCHCHHE. DKOJIOTHICCKUE
npoOJieMbl, CBs3aHHbIE ¢ okcunoM yriepoja (IV), rumoresa riaodanbHOTO
MOTEIUICHHS KIMMaTa, MapHUKOBBIMA 3 (EKT. YTosibHasi KUCIOTa U €€ COIH, UX
du3nueckue W XUMHUYECKHE CBOMCTBA, TMOJyYeHHE W IMPUMCHCHHE.
KauectBenHast peakiusi Ha kapOoHaT-uoHbl. lcnosb3oBanue kapOOHATOB B
OBITY, MEIUIIMHE, TPOMBIIUICHHOCTU U CEILCKOM XO3SICTBE.

[lepBoHavanbHbIE TIOHSATHUS 00 OpPraHUYECKUMX BEIIECTBAX KaK O
COCIMHEHUSIX yTiiepojaa (METaH, 3TaH, dTWUJICH, alleTHJICH, 3TaHOJ, TIUIEPHH,
yKCyCcHasi KucioTa). [lpupoaHple HCTOYHHMKH  YIIEBOAOPOAOB  (yroib,
IPUPOAHBIN ra3, HedTh), TPOAYKTHI UX MepepadoTKu (OEH3MH), UX POJb B OBITY
Y TIPOMBIIIIEHHOCTH.

[TonsiTne © OWONOTMYECKH BaXXHBIX BEIIECTBAX: KHUpax, OelKax,
yIIeBoJaXx — M HUX POJIM B KU3HM YesloBeKa. MaTepualibHOE €IUHCTBO
OpTraHUYECKUX ¥ HEOPTAHUUECKUX COCTUHCHHM.

KpeMHuuii, ero ¢usnueckue M XUMUYECKHE CBOMCTBA, IOJyYEHHE U
npuMenenue. CoeauHeHus KpeMHHs B mnpupoje. OOimue npencraBieHus 00
okcuie kpeMuust (IV) u kpemaueBoi kuciaore. CUITMKAThI, UX UCIIOJIH30BAHKE B
OBITY, B IPOMBINIIEHHOCTH. BaxkHeimre cTponTebHbIe MaTePHAIIbI: KEpaMHUKa,
CTEKJIO, IIEMEHT, O€TOH, kele300eToH. [IpobiiemMbr 6€30macHOTO HCIOIBb30BAHMS

CTPOUTEBHBIX MATEPUAIIOB B OBCEIHEBHOM KU3HU.
Xumuueckuii IKCnRepuMeHm

u3ydeHue O0Opas3loB HEOPTraHWYECKUX BEIIECTB, CBOWCTB COJITHON
KHUCJIOTBI, TPOBEACHNE KQaUECTBCHHBIX PEAKIIMi Ha XJIOPUI-UOHBI U HAOIFOACHUE
MIPU3HAKOB WX MPOTEKAHHUs, OIMBITHI, OTPAKAIONINE (PU3HUICCKHEC U XUMHUYCCKHUE
CBOMCTBa TaJOT€HOB M UX COCIMHEHUM (BO3MOXKHO HCIOJIb30BAHUE
BUJICOMATEPUAIIOB), O3HAKOMJICHHE C oOpaslamMu XJOpUJIoB (TalOreHHUIOB),
O3HaKOMJIEHHE C oOpa3maMud cepbl M €€ COCIUHEHUSIMU (BO3MOXKHO
UCIIOJIb30BaHUE BHJCOMATEPHAIOB), HAONIOJEHHWE TMpoliecca OOYIIIMBaHUS
caxapa moJ JACHCTBUEM KOHIEHTPUPOBAHHOW CEPHOM KHCIOTHI, HU3YYEHUE
XUMHUYECKUX CBOMCTB  pa30aBIE€HHONW CEpHOM  KHCJIOTHI, MPOBEICHUE



KaueCTBEHHOW peakiuu Ha cynbdar-uoH u HAOMIOJEHUE TMpu3HaKa e&
MPOTEKaHus1, 03HAKOMJICHHE C (PM3MYECKUMU CBOMCTBaMU a30Ta, (hocdopa u ux
COCIMHEHHH (BO3MOJKHO HCIIOJIb30BAaHUE BHJIEOMATEpPHANIOB), 00Opa3lLaMu
a30THBIX ¥ (POCPOPHBIX yIOOPECHUIA, TIOyICHHE, COONpaHre, paclio3HABAaHUE U
M3y4eHHE CBOMCTB aMMHaKa, MPOBEJCHHUE KAUYeCTBEHHBIX pPEaKUUHd Ha HOH
aMMOHUST W (QocdaT-uOH W U3yUYEHHE TPU3HAKOB HX MPOTEKAHMS,
B3aUMO/ICIICTBHE KOHIICHTPUPOBAHHOM a30THOW KHUCJIOTHI C MEAbIO (BO3MOKHO
HCIIOJIb30BaHUE BHJICOMATEPUANIOB), H3YYE€HHE MOJENEH KpUCTATUTMYECKUX
peméTok anmasza, Tpadura, ¢QyiepeHa, O3HAKOMIIEHHE C IPOIECCOM
a7copOLUU PACTBOPEHHBIX BELLECTB aKTUBUPOBAHHBIM YITIEM U yCTPOWCTBOM
MPOTUBOTA3a, MOJYYeHHE, COOMpaHWe, PACIO3HABaHWE W HM3yUeHUE CBOWCTB
VIJAEKUCIOro Ta3a, MPOBEACHHE KAueCTBEHHBIX peakuuid Ha KapOOHAT U
CIIINKAT-UOHBl ¥ H3y4YEHUE TPU3HAKOB HX TMPOTEKAHHs, O3HAKOMIJICHHE C
MPOAYKIMEH CHIMKATHOM MPOMBIIUICHHOCTH, PEIICHWE SKCIePUMEHTAIBHBIX

3aJa4 1o TeMe «BakHelme HeMeTaJuIbl 1 UX COEINHECHU.
MeTaJls1bI M UX CO€IUHEHHUS

OO6mrasi xapakTepUCTHUKA XHUMHUYECKHX DJIEMEHTOB — METa/VIOB Ha
OCHOBAaHUWU MX MOJ0XeHUS B [leproinueckor cCucTeMe XUMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa u ctpoeHus atToMoB. CTpoeHrEe MeTaJIoB. MeTtainyeckas
CBSI3b M METAJUIMYECKasi KPUCTAJUIMYECKAS PEIIETKA. DIEKTPOXUMUYECKHUIN Psifg
HanpspDKEHUM MeTauioB. Pu3Myeckue U XUMHYECKHE CBOMCTBA METAJUIOB.
OO6mme crocoObl momydeHus: MmeTawioB. [loHATHE O KOPPO3UMM METAJJIOB,
OCHOBHBI€ CIOCOOBI 3alMThl WX OT Koppo3uu. CruiaBel (CTajib, YYTYH,
JTIOPATIOMUHUN, OpOH3a) U UX PUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie Metamibl: nonoxkeHue B l[lepuogmyeckoil  cucreme
xuMmudeckux sneMeHToB /. 1. MenaeneeBa, CTpo€HHE UX aTOMOB, HAXOXKJICHUE
B mpupojie. Pusnueckue W XUMHUYECKHE CBOMCTBa (Ha IpUMEpe HATpUs U
Kanusi). OKCUAbl M THUAPOKCUILI HATpUsl U Kaius. l[IpuMeHeHHe NIeT0YHbIX
METAIJIOB U UX COCIUHCHHUM.

[IleoyHO3EMENBHBIE METAJUIBI MAarHud W KAJIbLUW: TIOJIOKECHUE B
[lepnognueckort cucrteme xumudeckux osnemeHtoB JI. WM. Mennaeneesa,
CTPOEHHE HMX ATOMOB, HAXOXJIECHUE B mnpupone. dusznueckue m XUMHUYECKHE
CBOMCTBa MarHus W Kajblius. BakHeWlnne coeauHEHUs Kajablus (OKCHUJ,
TUAPOKCU/I, coJn). JKECTKOCTH BOJIBI M CTIOCOOBI €€ yCTpaHEHUHI.

AmoMuHHN: TIONOXKEeHWEe B Ilepuoandeckod cHCTEME XHUMHYECKHUX
anemeHToB JI. WM. MenneneeBa, CTpoeHME aToOMa, HAaXOXKJICHUE B MPUPOJIE.
Ouznueckre W XUMUYECKHE CBOWCTBA amtoMUHUS. AMGDOTEpHBIE CBOWCTBA
OKCH/JIa U TUAPOKCUIA ATFOMUHUS.

Keneso: nmonoxenue B [leprnoanueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
. 1. MenneneeBa, CTpoeHUE aToMa, HaXO0XJICHUE B npupoje. Pusndeckue u
XUMUYECKUe cBoMcTBa xkene3a. OKCuibl, ruapokcuabl u conu xenesza (II) u
xenesa (III), ux coctaB, cBOMCTBA U MOJTyUYCHHE.



Xumuueckuii IKCnepuMenm:

O3HAKOMJIEHHE C 00pa3laMy METAJJIOB U CIIABOB, UX (PU3MUECKUMU
CBOMCTBaMHU, HW3YyUYECHHE PpE3yJbTaTOB KOPPO3UU METAUIOB  (BO3MOXKHO
WCTIOJb30BAaHUE BUACOMATEPUATIOB), OCOOCHHOCTEW B3aMMOJICUCTBUSA OKCHIA
KaJIbI[Msl U HATpUsl C BOJAOW (BO3MOKHO KCIOJIb30BAHHE BHUIECOMATEPHUATIOB),
UCCIIEOBAHNUE CBOMCTB KECTKOM BOJIbI, IIPOLIECCA TOPEHHUS HKEJE3a B KUCIOPOIE
(BO3MOXHO  HCIIOJIb30BAHUE BUJECOMATEPUATIOB), TPU3HAKOB MPOTECKAHUS
KAUECTBEHHBIX PEAKLIUI HA MOHBI: MarHus, KaJIbLUs, aJJIOMUHUS, IUHKA, )KEJe3a
(II) m xeneza (III), memm (II), HaOmoAeHHME W OMUCAHHUE MPOIECCOB
OKpalllUBaHUsl TUJJAMEHU HWOHAMHU HATpHsl, Kajdus U Kaublus (BO3MOKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHUANIOB), HCCIEIOBaHUEe aM(pOTEPHBIX CBOICTB
TUJIPOKCUAA AJTIOMUHMUS U THAPOKCUIA LIMHKA, PEHICHHUE JKCIEPUMEHTAJIBHBIX
3a7a4 1o TeMe « BaxHelIe MeTasibl U UX COEIUHECHUSD).

XuMHS M OKPYKAKOLIAA cpelaa

BemecTBa 1 Marepuassl B MOBCEAHEBHOW KU3HU YeloBeKa. be3omacHoe
HCIIOJIb30BaHUE BEIIECTB M XMMUYECKUX peakiuil B ObITy. [lepBast momotis mpu
XMMHUYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE  3arpsi3HEHUE  OKpyKaroled  cpenpl  (mpenesibHas
JoMycTUMas KOHIEHTpalus BenlecTs, gaitee — [1/IK). Ponb xuMum B perieHuun

9KOJIOTHYECKUX TTPOOJIEM.
Xumuueckuii IKCHEPUMEHM:

u3ydeHue oO0pas3loB  MaTepuaslioB  (CTEKJIO, CIUIaBbl  METaJUJIOB,

NOJIMMEPHBIE MaTEPHUAIIbI).
Mesxcnpeomemmnuwie ceasu

Peanuzanus MexXnpeaMEeTHbIX CBSI3eH NMPU M3YYEHUU XUMHUHM B 9 Kiacce
OCYILIECTBIISIETCS 4Y€pe3 HCIOJb30BaHUME KaK OOIIMX €CTeCTBEHHO-HAayYHbIX
NOHATUN, TaK M TOHSTUN, SBJSIONIMXCS CHCTEMHBIMH [UIsI OTAEIbHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOmue ecTecTBEHHO-HAyYHbIC TMOHATHs: HAy4dHbIM (akT, TUIOTE3a,
3aKOH, TeOpWs, aHalu3, CHHTE3, Kilaccu(UKaIus, MNEePUOANIHOCTD,
HaOI0IeHNE, SKCIIEPUMEHT, MOJACIUPOBAaHUE, H3MEPEHHE, MOJIENb, SBIICHUE,
NapHUKOBBIN 3P HEKT, TEXHOIOTHUSI, MATEPUAIIBI.

dwusuka: marepusi, aToM, 3JEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIHI,
M30TOIbI, PAIMOAKTUBHOCTb, MOJIEKYJa, SJICKTPUUYECKUN 3apsil, MPOBOJHUKH,
MOJIyIPOBOJIHUKH, JTUAJIEKTPUKH, (POTODIEMEHT, BEIIECTBO, TEIO, OOBEM,
arperaTHoe  COCTOSIHME  BelIecTBa, ra3, pacTBOp, PacTBOPHUMOCTD,
KpUCTAJTTMYECKasi pelérka, CIUIaBbl, (PU3NYECKUE BEJIMYHUHBI, €IUHULIBI
M3MEpEHHs, KOCMUYECKOE MPOCTPAHCTBO, MIIAaHETHI, 3B€3/1b1, COHIIE.

buonorus: gorocunTes, aApixanue, bunochepa, IKocucTEMa, MUHEPATHHBIE
ynoOpeHusi, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, MUTATEIbHbIC BEIIECTRA.

['eorpadusi: armocdepa, ruapocdhepa, MHUHEpaIbl, TOPHBIE MOPOIBI,
MOJIE3HbIE HCKOIIaeMble, TOIUIMBO, BOJHbBIC pecypchl.



ININIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOCHHS MPOrpPaMMbl OCHOBHOTO OOIIEro
00pa3oBaHUsl JOCTUTAKOTCA B XOA€ OOY4YEHHS XMMHH B €IMHCTBE Y4eOHOU U
BOCIIUTATEIbHOM  JIESITEIBHOCTU B  COOTBETCTBHM C  TPAaJIWLHUOHHBIMHU
POCCUICKAMHU COIMOKYJBTYPHBIMA M JTYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMH,
IPUHATHIMU B OOILECTBE MpaBWJIAMU M HOPMaMH MOBENEHUS U CHOCOOCTBYIOT
IpoLeccaM CaMOIO3HAHMSI, CAMOPA3BUTHSL U COLIMATIN3ALUU O0yYaOLIUXCS.

JIM4HOCTHBIE  PE3yJbTaThl  OTPaXalOT TOTOBHOCTh  OOYYaroIIMXCs
PYKOBOJICTBOBATbCSl CUCTEMOM TO3UTUBHBIX LIEHHOCTHBIX OpHUEHTAlUil U

paCcIupCHUC OIIbITA ACATCIBPHOCTH Ha eé OCHOBC, B TOM 4YHCJIC B 4HaCTH.:
1) NATPUOTHYECCKOI0 BOCIIUTAHUSA

LHEHHOCTHOTO  OTHOLIEHUSI K  OTE€YECTBEHHOMY  KYJIbTYpPHOMY,
HMCTOPUYECKOMY M HAayYHOMY HAcCJIEIHI0, IOHUMAaHUA 3HAYEHUS XUMUYECKOH
HayK{ B KU3HU COBPEMEHHOI'O O0ILECTBA, CIOCOOHOCTH BJIAJIETh JOCTOBEPHOM
nHpopmaruet O TEepPeOBbIX JOCTHUKEHUSX U OTKPBITUSIX MHUPOBOM U
OTEUECTBEHHOW XUMHUHU, 3aHMHTEPECOBAHHOCTM B HAy4HBIX 3HAHHUIX 00
YCTPOMCTBE MHUpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUSI:

NPEACTABICHUS] O COLUMAIbHBIX HOpPMax W MpaBWIAX MEXKIMYHOCTHBIX
OTHOIIEHU B  KOJJIGKTUBE, KOMMYHHMKATUBHOM  KOMIIETEHTHOCTH B
OOLIECTBEHHO IMOJIE3HOM, y4e€OHOUCCIEN0BATENbCKOM, TBOPUECKOH W JIPYrHX
BUJAX JEATEIbHOCTH, TOTOBHOCTH K pa3HOOOpPa3HOM COBMECTHOM eATEIbHOCTH
IIPY BBITIOJTHEHNW Y4€OHBIX, TO3HABATEIBHBIX 3a/1a4, BHITOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB,  CO3/laHMM  Y4YEOHBIX  IPOEKTOB,  CTPEMJIEHUS K
B3aMMOIIOHMMAHWI0O W  B3aWUMOINOMOIIM B  Mpolecce dTOM  ydueOHOM
NEeATEIbHOCTH, TOTOBHOCTH OLICHMBATh CBOE IMOBEIECHHE M IOCTYIKH CBOUX
TOBApHILEH C MO3UIIMKA HPABCTBEHHBIX U MPABOBBIX HOPM C YUYETOM OCO3HAHMS
IIOCJIEICTBUU IOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 MO3HAHUS:

MHUPOBO33PEHYECKUE TMPEJCTABICHUS O BEIIECTBE U XUMUYECKOU
peaKklMi, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKu U
COCTABJISIFOLIME OCHOBY [JIsl MOHUMAHUS CYUIHOCTH HAy4YHON KapTUHBI MUpa,
NpEeNCTaBleHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PpPAa3BUTUA  MPUPOJBI,
B3aMMOCBSI3SIX YEJIOBEKA C MPUPOTHOM CPE0il, O PO XUMHUH B MO3HAHUH ITUX
3aKOHOMEPHOCTEN;

MO3HABATENbHbIC MOTHBBI, HAPABJICHHBIE HA MOJTYYEHHE HOBBIX 3HAHUM
M0 XHWMHUHU, HEOOXoauMble IJs1 OOBSCHEHUS HAONIOAEMBbIX MPOLIECCOB U
SBJICHUH, MMO3HABATENbHON, MH()OPMALIMOHHOW M YUTATENBCKON KYJBTYphI, B
TOM 4YHCJIE HaBBIKOB CaMOCTOSITENIBHOM paboOThl € Y4YEOHBIMH TEKCTAMH,



CIIPAaBOYHOM  JIUTEPATypOH, JOCTYINHBIMH  TEXHUYECKUMH  CPEICTBAMHU
MH()OPMAITMOHHBIX TEXHOJIOTHH;

MHTEpEC K OOYUYEHUIO M TMO3HAHMIO, JIFOOO3HATEIbHOCTh, TOTOBHOCTh U
CIOCOOHOCTh K caM000pa3oBaHUIO, MPOEKTHOM U  HCCIEI0BATEIbCKON
JESTEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH U YPOBHS OOYUYCHHS B

JIaJIbHCUIILIEM;
4) dpopmMupoBaHHs KYJIbTYPbI 310POBbSI:

OCO3HAHHWE IIEHHOCTU HW3HHU, OTBETCTBEHHOI'O OTHOUIIECHUS K CBOEMY
3I0POBbIO, YCTAHOBKM HA 3JJ0POBBII 00pa3 >KU3HU, OCO3HAHUE IMOCJIEACTBUI U
HEMPUSATUE BPEIHBIX MPUBBIYEK (YMOTPEOJEHUSI aJIKoroJisi, HApPKOTUKOB,
KypeHHsi), HEOOXOJUMOCTH COONIOJCHUS TpaBui  O€30MaCHOCTU  TIpH

00paIlleHnH ¢ XUMHYCCKUMHE BEIICCTBAMU B OBITY M PEaIbHOM JKU3HU;
5) Tpy10BOT0 BOCTIMTAHHUS:

MHTEpPEC K MPaKTUIECKOMY HU3YUYCHHIO MPOQPECCHl U TpyJa pPa3iIndHOTO
poJia, yBaK€HHE K TPYAY U pe3yibTaTaM TPYIOBOU AEATEILHOCTH, B TOM YHUCIIE
HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHWW MO XWMHHU, OCO3HAHHBIA BBIOOP
WHJUBUyAIbHOM  TPAGKTOPUM MPOJOJDKEHHUS O00pa3oBaHHUA C  yU4ETOM
JMYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX HHTEPECOB U
MOTPEOHOCTEH, yCHemHoW MpOodhEeCCUOHATILHOW [EATeIbHOCTH U Pa3BUTHUS
HEOOXOJMMBIX YMEHHUH, TOTOBHOCTh aJalTUPOBATHCA B MPOQPECCHOHATbHON
cpexne;

6) IKOJIOrHYECKOTr0 BOCIIUTAHMS

HKOJIOTUYECKHU 11eJIeCO00pa3HOE OTHOIIEHUE K MPUPOJE KAaK HCTOUYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYyIECTBOBaHMs, IOHUMaHUE LIEHHOCTH 3710POBOT0
u Oe3omacHOro obpasza >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
(pu3NYECKOMY U MCUXHUYECKOMY 370POBbIO, OCO3HAHUE LEHHOCTU COOIOACHHUS
nmpaBwJl OE30MACHOTO TMOBEACHUSI TpPU paboTe C BEIIeCTBaAMHU, a TaKXKe B
CUTYaIUSX, YTPOKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

CTIOCOOHOCTH TPUMEHSATh 3HAHMS, MOJTydaeMble MPU WU3YYCHUU XUMUH,
JUI pELICHUs 3a]ad, CBA3aHHBIX C OKPYXKAIOLIEHM IPUPOAHOM CpenoH, s
MOBBIIIICHUST YPOBHS DIKOJIOTMYECKON KYJIbTYpbl, OCO3HaHUS TJIOOAIBHOTO
XapakTepa OJKOJOTHYECKMX MpoOJeM M MyTed WX pEeIeHUs TOCPEICTBOM
METOJIOB XMMUH, SKOJOTMUYECKOTO MBIIUICHUS, YMEHUS PYKOBOACTBOBATHCS UM

B [I03HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAJILHOM IIPAKTHUKE.
METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMeTHBIX pPE3yJbTaTOB BBIJACISIOT 3HAYUMBIC IS
dbopMHUpOBaHUS MHUPOBO33PEHUSI OOICHAYYHBIC TOHATUS (3aKOH, TEOpHs,
MPUHIUI, THUMNOTe3a, (akT, CHCTeMa, MPOIECC, SKCIEPUMEHT W JApYyTroe.),
KOTOpPBIE HCIIOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeaMeTax u
MO3BOJISIIOT  HAa OCHOBE 3HAHWUHW W3 OTUX MPEAMETOB  (PopMUPOBATH
NPEICTaBICHUE O IIEJIOCTHOW HAyYHOW KapTHUHE MHpa, W yHHBEpPCATbHbBIC
yueOHbIe AeicTBHsS (MTO3HABATENbHBIE, KOMMYHHKATHUBHBIC, pETYJISTUBHBIC),



KOTOpBbIE oOecreynBaroT (OPMHUPOBAHUE TOTOBHOCTH K CaMOCTOSITCIIBHOMY

IJIAHUPOBAHMIO U OCYIIIECTBICHUIO YUEOHOM AESTEILHOCTH.
ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE AeiiCTBHS
Ba3oBble Jiornyeckue AecTBHA:

YMEHHUSI UCIOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIILUICHUS] TPU OCBOCHUHU
3HAHUU: PACKPBIBATh CMBICT XUMUUYECKUX MOHATUM (BBIACISITh UX XapaKTEPHbIC
PU3HAKH, YCTAHABIUBATh B3AaUMOCBS3h C IPYTUMHU MOHATUSIMHU ), UCIIOJIB30BATh
MOHSTHS JJ11 O0BSICHEHUST OT/ACNIbHBIX (PAKTOB U SBJIICHUM, BHIOUPATh OCHOBAHUS
U KpUTEpUM [JIs1 KiIacCU(UKAIMM XHMHUYECKHX BEIIECTB U XUMHUYECKUX
peakiii, yCTaHABIUBATh MPUYUHHO-CIEACTBEHHBIC CBSI3U MEXIY OOBbEKTaMU
U3Y4YCHUS, CTPOUTH JIOTUYECKUE PACCYXKACHUS (MHIYKTUBHBIC, NEAYKTHUBHBIE,
10 aHAJIOTUHU), JIeJIaTh BHIBOIbI U 3AKITIOYCHHUS;

YyMEHHUE MPUMEHATh B MPOIECCE IMO3HAHUS TOHATUS (MPEIMETHBIC U
METaNpeIMETHBIE), CHUMBOJIUYECKHE (3HAKOBBIE) MOJCIH, HCIOIb3yEMbIC B
XUMHUH, TPeoOpa3OBBIBATH IIUPOKO MPUMEHSIEMBIE B XUMUHM MOJCIbHBIC
MPEJCTaBICHUS — XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMU4eckas popmyna
U ypaBHEHUE XUMHYECKOW PEAKIUU — MPHU PEIICHUH Y4EOHO-TI03HABATEIHHBIX
3aja4, C Y4ETOM OTUX  MOJICTBHBIX  TPEJACTABICHUN  BBIABIATH U
XapaKTepU30BaTh  CYIIECTBEHHbIE TMPU3HAKU HM3y4aeMbIX OOBEKTOB —
XUMUYECKUX  BEIIECTB M  XUMHYECKUX  PEaKIUd, BBIABIATH  OOIIUE
3aKOHOMEPHOCTH, MPUYUHHO-CIICICTBEHHbIE CBSI3M W MNPOTUBOPEYHS] B

N3Yy4aCMBIX IIPOOCCCax U ABJICHUAX.
ba3oBble HcCJIea0BaTC/IIbCKHUC I[eﬁCTBHﬂ:

YMEHHE HCII0JIb30BaTh MOCTAaBJICHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA
NO3HAHMSI, a TaKXKe B KayeCTBE OCHOBBI AJii (POPMHUPOBAHUS TUIOTE3bI IO
POBEPKE MPaBUIBHOCTH BbICKA3bIBAEMBIX CYXICHU;

npuoOpeTeHNE OMbITa MO MIAHHPOBAHUIO, OPTaHU3AIMU U TPOBEIACHUIO
YUEHUUYECKHUX DSKCIIEPUMEHTOB, yMEHHE HaOJroAaTh 3a XOJO0M IIpolecca,
CaMOCTOSITENIbHO MPOrHO3UPOBATH €T0 pe3yibTaT, (popMyInpoBaTh 0000IIEHUS
M BBIBOJIBI 10 pE3yJibTaTaM MPOBEAEHHOTO OTbBITA, UCCICIOBAHMS, COCTABISAThH

OTU€T O MPOJIeNIaHHOM padoTe.
Pabora c undopmanueii:

yMEHHE BBIOMpPATh, aHATU3UPOBATH U HUHTEPIPETUPOBATH UH(POPMALIUIO
pasNUYHBIX BUAOB W (GOpM TIPEACTABICHHS, TMOJIyYaeMyK) W3 Pa3HBIX
HMCTOYHUKOB (HAYYHO-TIOMYJISIpHAsl JUTEpaTypa XUMHUYECKOTO COAEpKAHUS,
CIIpaBOYHBIE MMOCOOWs, pecypchl VHTepHeTa), KPUTHYECKH OIEHUBATH
MPOTUBOPEUMBYIO U HEJJOCTOBEPHYIO HH(OPMALIUIO;

yMEHUE IPUMEHSThH PA3IMYHBIC METObI U 3aMPOCHI ITPU TIOUCKE U 0TOOpE
nH(OpPMAITMU U COOTBETCTBYIOIINX JTAHHBIX, HEOOXOIUMBIX JJIsi BBHITOTHEHUS
y4eOHBIX U MO3HABATEIbHBIX 3a7a4 ONPEeIEHHOTO TUIIa, IPUOOPETEHNE OMBITA
B 00JIaCTU HCIOJb30BaHUSA MHPOPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTH,
OBJIAJICHUE KYJIbTYPOM AaKTUBHOI'O MCIIOJb30BAHUS PAa3JIMYHBIX ITOMCKOBBIX



CHUCTEM, CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMYy MpeACTaBICHUSI
uH(pOPMallMd U WUTIOCTPUPOBATH PEIIaeMble 3a/a4ydl HECIIOKHBIMH CXEMaMH,
auarpaMMamH, IpyrumMu opmMamu rpaduKi B IX KOMOWHAITUSIMU;

YMEHHE HCIOJNb30BaTh M AaHAIW3UPOBATh B TIpollecce Y4eOHOH U
UCCJIeI0BATEIHCKON JEeSTENBHOCTU uHbOpMaIIIO 0 BIIUSIHUU
POMBIIIVICHHOCTH, CEJIbCKOI0 XO3SIiCTBA M TpPAHCIOpPTa HA COCTOSIHHE
OKPY’KAIOIIEH NPUPOIHOU CPEBI.

KoMMyHHKATHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

yMEHHUsI 3aJlaBaTh BOIPOCHI (B Xoj€ auanora u (WiIM) JUCKYCCHH) TIO
CyHmIecTBYy 00CyXkaaeMoil Tembl, (OPMYyJIHPOBaTb CBOU  IPEIJIOKEHUS
OTHOCHUTEJILHO BBITTOTHEHUS MPE/JIOKEHHOM 3a1a4H;

YMEHHsI TPEACTaBIATh TMOJMYYCHHBIE PE3YNbTaThl [MO3HABATEIBHOMN
NEATETPHOCTH B YCTHBIX WM IIMCBMEHHBIX TEKCTaX; JeiaTh MPE3CHTAINIO
pEe3ybTaTOB BBINOJHEHUS XHMHYECKOTO JKCIEpUMEHTa (JabopaTOpHOTO
OTIBITA, TA0OPATOPHOUM PabOTHI MO MCCIIEIOBAHUIO CBOMCTB BEIIECTB, YUEOHOTO
MIPOEKTA);

YMEHHsI y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMHU B COBMECTHOM
MO3HABATEIBHON ¥ HMCCIEAOBATEIbCKOM  NIEATENHHOCTH TPU  PEIICHUU
BO3HUKAIOIIUX MPOOJIeM Ha OCHOBE y4€Ta OOIIMX MHTEPECOB U COIIACOBAHUS
no3uiui  (oOCyxJeHus, OOMEH MHEHHSIMH, «MO3TOBbIE  IITYPMBI»,
KOOpPJIMHAIIMS COBMECTHBIX JICHCTBUHM, OINpPEICICHHE KPUTEPUEB IO OIICHKE

KayecTBa BBIIIOJIHEHHOM paboThl U ApyTrHUe).
PeryisiTuBHbIC YHUBEPCAJbHbIC YUeOHbIE 1eliCTBHSA:

YMEHHE CaMOCTOSTEIILHO ONPENENATh LN ACATEIbHOCTH, INIAHUPOBATD,
OCYIIECTBIIATh, KOHTPOJIUPOBATh U MPHU HEOOXOJMMOCTH KOPPEKTUPOBAThH CBOIO
NesTEeIbHOCTh, BEIOUpATh Hanboiee 3PPEeKTUBHBIE CIOCOOBI PEIIEHUsT YUEOHBIX
Y TIO3HABATENIBHBIX 337a4, CAMOCTOSITEJIbHO COCTABIIATh MM KOPPEKTHUPOBATH
MPEVIOKEHHBIM AJITOPUTM JEHMCTBUM NPU BBINIOJHEHUU 3aJaHUM C y4ETOM
MOJIYYEHHS] HOBBIX 3HAHUM 00 M3y4yaeMbIX OOBEKTAaX — BEIIECTBaX U PEaKIUsX,
OLIEHMBATh COOTBETCTBHE MOJYYEHHOI'O pE3yJIbTaTa 3asiBJICHHOM LIENINA, YMEHHE
UCIIONb30BaTh W AHAJIM3UPOBATh KOHTEKCTHI, NPEMJIaracMble B YCIOBUHU
3a1aHUMN.

HPEAMETHBIE PE3YJIBTATHBI

B cocraBe mnpeaMeTHBIX pe3yJbTaTOB IO OCBOEHHUIO 00s3aTEIbHOTO
coliepKaHMs, YCTAHOBJIEHHOTO JaHHOU (denepasibHON pabouei mporpammoi,
BBIJICTISIIOT: OCBOCHHBIE O0YYaIOUIUMUCS Hay4YHbIE 3HAHUSA, YMEHHUS U CIOCOOBI
NercTBUl, crenupuyeckue Ui TPEAMETHOH 001acTH «XHUMHS», BHUIBI
NEATEIBHOCTH 110 TOJIY4EHUIO HOBOIO 3HAHHWs, €ro HHTEPHpPETALuH,
peoOpa30BaHUIO U MPUMEHEHHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYyAIHSIX.

K kxoHuy o0ydenuss B 8 kiiacce mpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JI0JIKHBI OTpaXkaTh C(POPMHPOBAHHOCTb Yy O0OYUAIOIINUXCS YMEHUI:



® PACKpBIBATh CMBIC]I OCHOBHBIX XMMHWYECKUX MOHATHM: aTOM, MOJIEKYJa,
XUMHYECKUN 3JIEMEHT, IPOCTOE BEIECTBO, CIOXKHOE BEIIECTBO, CMECH
(oHOpOHAS ¥ HEOAHOPO/IHAS ), BAJICHTHOCTh, OTHOCUTEJIbHASL aTOMHAs
U MOJIEKYJIIpHAas Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAS
Macca, MaccoBas JOJII XHMHUYECKOrO JJIEMEHTa B COEAUHEHHH,
MOJISIPHBI ~ 00BEM, OKCHJl,  KHCJIOTA4,  OCHOBAaHHUE,  COJlb,
ANEKTPOOTPULIATENBHOCTD, CTENEHb OKUCIICHUS, XUMHAYECKasl Peakius,
KJaccuduKaus peakiuid: peakiiui COeIMHEHUS, PEaKluU Pa3IoKEeHHUs,
peaKkIuu 3aMEICHUs], PEeaKlUuu OOMEHa, 3K30- M JHAOTEPMUUYECKHUE
peakiuu, TerioBoi 3(ppeKT peakiuu, Sapo aTomMa, JIEKTPOHHBIN CIOi
aTomMa, aToMHasi opOuTasb, paadyc aroma, XHUMHYECKas CBS3b,
MOJIIPHAS W HENOJISIpHAs KOBAJEHTHAasl CBS3b, MOHHAs CBS3b, HOH,
KaTUOH, aHHWOH, PACTBOpP, MaccoBas JOJisI BellecTBa (MpPOILEHTHAs
KOHLIEHTpa1us) B pacTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX TMOHATHI U
IPUMEHSTH 3TU NOHATHUSA IPY ONMMCAHUH BEUIECTB U UX MPEBPAILLICHUII;

®ICIIOJIb30BaTh XUMHUYECKYI0 CHMBOJIUKY JJII COCTaBlIeHUS (HOpMyI
BEIIECTB U YPABHCHUN XUMUYECKUX PEAKIUIA;

® OTIPEICIISITh BAJICHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENeHb  OKHUCJICHUSI DJIEMEHTOB B  OHHApPHBIX  COCIUHEHMUSX,
IIPUHAJIEKHOCTh BEIMIECTB K ONPEACIEHHOMY KJIACcCy COCIWHEHUU I10
dbopmynam, BHUJ XUMHUYECKOW CBSI3W (KOBaJeHTHass M HOHHAas) B
HEOPraHUYECKUX COCIMHEHUSX;

epackpeiBath cmbica [lepuogmueckoro 3akona J[. M. Menaeneesa:
JEMOHCTPUPOBATh MOHUMAHUE MEPUOJUYECKON 3aBUCUMOCTH CBOWMCTB
XUMHUYECKUX 3JIEMEHTOB OT UX MOJOXeHUs B [leproandeckoi cucreme,
3aKOHOB COXPAHEHUS MACChl BEIIECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHSI, 3aKOHAa ABOTrapo;

®ONUCHIBATh M XapaKTepu3oBaTh TaONMMuHyr0 Gopmy Ilepuogndeckoi
CUCTEMbl XMMHUYECKHX DJJIEMEHTOB: pa3iu4aTh TMOHSITUS «IJIaBHAs
noarpymnma (A-rpynmna)» u «nodounas noarpynna (b-rpynma)», mansie
1 OOJIBbIIIE TEPUObI, COOTHOCUTh 00O3HAYCHHS, KOTOPhIE UMEIOTCS B
tabiuie «llepuogmyeckas cucrema XuMHUYecKuX siemeHToB JI. .
MenpaeneeBay C YUCIOBBIMH XapAKTEPUCTUKAMH CTPOECHUS ATOMOB
XUMUYECKUX DJJIEMEHTOB (COCTaB W 3apsAl sapa, oOIIee Yucio
AJIEKTPOHOB U pacrhpesieieHUue UX Mo JIEKTPOHHBIM CIIOSIM);

e KjacCU(UIIMPOBATH XUMUYECKUE AJIEMEHThI, HEOPraHUYECKHUE BEIECTBA,
XUMHUYECKUE peaklnu (10 YUCIY U COCTAaBY YYACTBYIOIIMX B peakluu
BEIIECTB, [0 TEIJIOBOMY 3D PexTy);



® XapaKTepU30BaTh (OMUCHIBATh) OOIIME XMMHYECKUE CBOMCTBA BEIIECTB
pa3NMYHBIX  KJIaccoB,  MOATBEPXKJash  ONHWCAHUE  MPUMEPAMHU
MOJIEKYJISIPHBIX YPaBHEHHUH COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIUN;

®IPOTHO3UPOBATh  CBOMCTBA BEHIECTB B  3aBUCUMOCTH  OT  UX
KauyeCTBEHHOI'O COCTaBa, BO3MOXHOCTH MPOTEKAHUS XWMHUYECKHX
MPEBpAILCHUN B pa3IUYHBIX YCIOBUSIX;

®BBIUKCIIATH OTHOCHTEIBHYI0 MOJIEKYJSIPDHYI0O W MOJISIPHYIO MAaccChl
BEILIECTB, MAaCCOBYIO JOJIO XHUMHUYECKOTrO »3JIEMEHTa 1o (opMmyiie
COCIMHEHHs, MAacCOBYIO [IOJII0 BEIIECTBA B pPacTBOpPE, IPOBOJIUTH
Pacy€ThI IO YPABHEHUIO XUMHUYECKON PEAKIINH;

® [I[PUMEHSTh OCHOBHBIE ONEPALIMU MBICIUTEIBHON JAESITEIbHOCTA — aHAJU3
U CUHTE3, CPaBHEHHE, 0000IIEHNE, CUCTEMATH3ALUIO, KIIAaCCU(PUKALIUIO,
BBISIBJICHUE TTPUYMHHO-CIIEICTBEHHBIX CBSA3EH — IJI1 U3yYEHUSI CBOWCTB
BEILIECTB M XUMHUYECKHX pEaKIUH, €CTECTBEHHO-HAy4YHbIE METO]IbI
MO3HAaHUs — HaOJIIOJIEHHE, U3MEPEHHUE, MOJIECIMPOBAHUE, IKCIEPUMEHT
(peayIbHBIN U MBICIICHHBIN);

eCJENOBaTh  IPAaBWJIAM  IOJb30BaHUS  XWMHYECKOM  IOCYyIOW U
nabopaTOpHbIM 000PYJIOBAaHMEM, a TaKKe MpaBWIaM OOpalleHUs C
BEILIECTBAMU B COOTBETCTBUU C HWHCTPYKLUMSMU IO BBIIIOJIHEHUIO
7a00pPaTOPHBIX XUMHUYECKUX OIBITOB IO TMOJYyYEHUIO U COOMPaHUIO
ra3oo0pa3HbIX BeHIeCTB (BOAOPOAA M KHUCIOpPOAA), MPUTOTOBICHUIO
pacTBOPOB C  OIPEACIEHHOM MAacCOBOM [JOJIEH PACTBOPEHHOIO
BEILIECTBA, MJIAHUPOBATh U MPOBOAUTH XUMHUYECKHUE SKCIIEPUMEHTHI 11O
PacnO3HAaBAHMIO PACTBOPOB IIEIOYEH M KHUCIOT C IOMOIIBIO
MHJUKATOPOB (JaKMycC, (eHON(PTaTICenH, METUIIOPAHK U APYTHE).

K kxoHiy oOydeHust B 9 kijacce npeaMeTHbIC pe3yJibTaThl HA 0Aa30BOM

YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHArOUTUXCSI YMEHHIA:

® DaCKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX TOHATHUH: XUMHUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, MOH, KaTHOH, aHHOH, MPOCTOE BEIIECTBO,
CJIOKHO€ BEILECTBO, BAJIEHTHOCTb, 3JIEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKHCJICHHS, XMMHYECKas peaKkiusi, XUMHUYECKass CBA3b, TEIIOBOM
ahdexT peakuu, MOJb, MOJSPHBIA O0BEM, PACTBOP, DICKTPOJHUTHI,
HE3JIEKTPOJIUTHI, JIEKTPOJIUTUUECKAS NUCCOLMAIMUS, PEaKIIMd HOHHOTO
oOMeHa, KaTajau3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMble U
HeoOpaTUMbIE PEAKIUHU, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIHH,
OKHUCJIUTENIb, BOCCTAHOBHUTENb, OKHUCIEHWE M  BOCCTAaHOBJICHHUE,
ajoTponus, amMQpOTEepHOCTb, XHUMHYECKass CBSI3b (KOBAJIEHTHAs,
MOHHAs, METa/NIMYecKas), KpHUCTAIMYECKas peleTka, KOoppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMMHUYECKOW pEaKlMH, MpeAeIbHO
nomyctuMas konuentpanus [1/IK Bemectsa;



® WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XWMHYECKHX MOHATHA H
IPUMEHSTH 3TH OHATHUSA IPY ONMCAHUM BEUIECTB U UX MPEBPALLICHUII;
®ICII0JIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JUJIS COCTaBlIeHUS (OpMyI
BEILIECTB U YPABHEHUN XUMHUUYECKUX PEAKIINIA;

® OTIPENICIIATh BAJIEHTHOCTh M CTENEHb OKHUCICHHSI XUMUYECKHUX 3JIEMEHTOB
B COCQUHEHUSX PA3NMYHOIO COCTaBa, NPHUHAMJIEKHOCTh BEIIECTB K
onpenenéHHOMY KJIAcCy COCAMHEHUU Mo (opMysiaM, BHJl XUMHYECKOU
CBA3M (KOBAJICHTHAs, WMOHHAs, MeETaJuIMYecKas) B HEOPraHUYECKHX
COEIMHEHUSIX, 3aps MOHA TI0 XMMHUYECKON (GopMylie, XapakTep Cpeabl
B BOAHBIX  pacTBOpax  HEOPraHMYECKUX  COCAMHEHWM,  THII
KPUCTAJUINYECKON PEMIETKH KOHKPETHOTO BEIIECTBA;

epackpbiBaTh cMbICH Ilepumogmueckoro 3akoHa JI. M. MeHneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAaHHWE: ONMCHIBATh W XapaKTEpPU30BaTh
Tabnuunyto GopmMy Ilepuonnyueckoil cCUCTEMbl XUMUYECKUX AIIEMEHTOB:
pasznuyaTh MOHATUS «JaBHas noArpynna (A-rpynmna)» u «noOodHas
noarpynmna (b-rpynmna)», Manble U OOJbIIME TEPUOABI, COOTHOCHUTH
0003HAaYEHHUsA, KOTOpPbIE HMEIOTCS B MEPUOJWYECKOM Talbiauue, ¢
YUCJIOBBIMU  XapaKTEPUCTUKAMH CTPOEHHS aTOMOB XHMMHYECKHUX
AJIEMEHTOB (COCTaB W 3apsj sjapa, oOIIee YUCIO JJICKTPOHOB U
pacrpenieieHe HX M0 JJICKTPOHHBIM CJI0sIM), OOBSICHSATH OOIIUe
3aKOHOMEPHOCTH B U3MEHEHUHN CBOWCTB 3JIEMEHTOB M UX COECJUHEHUN B
npesnenax MajlblX NEPHOAOB U IUIABHBIX MOATPYIII C YYETOM CTPOEHUS
UX aTOMOB;

® KJJaCCU(PULMPOBATH XUMUYECKUE 3JIEMEHTHI, HEOPIaHUYECKUE BEIIECTBA,
XUMHUYECKUE peaklMH (10 YUCIY U COCTAaBYy YYACTBYIOIIMX B peakUuu
BEIIECTB, MO TemIoBOMY »J(dPekTy, N0 U3MEHEHUIO CTeleHel
OKHUCJIEHUS] XMMUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBATH) OOlIME W crneuudUUecKkrue XUMHUYECKHe
CBOMCTBAa NPOCTBIX M CIOXKHBIX BEIIECTB, NOATBEP)KIAs OINKUCAHUE
IIpUMEPAMH MOJIEKYJIIPHBIX U HMOHHBIX YPAaBHEHHMI COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIIHIM;

®COCTABJISITh YPABHEHUS DJIEKTPOJMTHYECKOW JMCCOLMALUHA KHUCIIOT,
LIEJI0YEeN W COJIEM, IOJIHBIE U COKpAIIEHHBIC YPaBHEHUs pPEAKLUN
MOHHOTO  OOMEHa, YpaBHEHMsS  peakiuil,  MOATBEPKIAIOIINX
CYILIECTBOBAHME T'€HETUUYECKOM CBSI3M MEX]y BEIECTBAMU Pa3JIMYHBIX
KJIACCOB;

®PaCKpbhIBATh CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIIBHBIX pPEaKUUN
MOCPEACTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OajaHca 3TUX peaKiuii;

® IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHHS,
BO3MOKHOCTH TMPOTEKAHUS XUMHUYECKUX MPEBPALLECHUN B PA3ITHYHBIX
YCIIOBUSIX;



®BEIYKCIIATh OTHOCHTEIBHYIO MOJICKYJISAPHYIO W MOJIAPHYIO MAacChI
BEIIECTB, MAacCOBYIO JOJI0 XHMHYECKOTO OJJIEeMEHTa 1o QopMyiie
COCIMHEHHS, MacCOBYIO JIOJIIO BEIIECTBA B pPAacTBOPE, MPOBOIUTH
pacuéThI 10 YpaBHEHUIO XUMUYECKON PeaKIny;

eCcOONIONAaTh  TpaBWJIa  TOJIB30BAHHMSI ~ XUMHUYECKOW  TMOCYI0M W
nabopaTOpHBEIM 00OpYyIOBaHWEM, a TakKe TpaBWiIa OOpalICHHs C
BEIICCTBAMH B COOTBETCTBHUU C HMHCTPYKIIUSAMH I10 BBITOJIHEHHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO TOJYYCHUIO U COOMPAHUIO
ra3o000pa3HbIX BEHIECTB (aMMHUAaKa U YIJIEKUCIIOTO rasa);

®IIPOBOJUTH  PEAKIIMH, TOATBEPXKIAIONINE  KAYeCTBEHHBIH  COCTaB
pa3MYHBIX BEIICCTB: pPAaCIO3HABATh ONBITHBIM MYyTEM XJIOPHUI-,
Opomun-, wuomua-, KapObonar-, Qocdar-, cunukar-, cynbdar-,
THJIPOKCH/I-MOHBI, KATHOHBI aMMOHHS W HOHBI M3yYCHHBIX METAJIIOB,
IPUCYTCTBYIOIIHE B BOJHBIX PACTBOPAX HEOPTAHUICCKUX BEIECTB;

® [IPUMEHSATH OCHOBHBIE OTICPAIlUU MBICIUTEIHHON JIEATEITPHOCTH — aHAJIN3
U CHUHTE3, CpaBHEHHUE, O000OIlEHHE, CUCTEMATH3allhi0, BbBISIBICHUE
MPUYHHHO-CJICACTBEHHBIX CBSI3€H — ISl M3YYCHHS CBOMCTB BEIIECTB M
XUMUYCCKUX PEaKIMiA, €CTECTBEHHO-HAyYHBIC METOIBI TO3HAHUSI —
HaOII0ZICHUE, U3MEPEHHE, MOICITIMPOBAHUE, SKCTICPUMEHT (pEaIbHBIA U
MBICIICHHBIH ).

LleseBble  OpHEHTHPBI  pe3yJbTAaTOB  padouyeil  MpoOrpamMmbl
BOCIIMTAaHMS, (popMuUpyeMble B paMKax peaju3anuu padoueil mporpaMmmbl
Mo XMMUH

PaGouass mporpamma Bocnutanus MBOY Urpunckoit COII Ne 1
peasiu3yeTcss B TOM 4YHCIE€ U 4Yepe3 UCHOJIb30BaHUE BOCHHUTATEIHHOIO
MNOTEHIMaa YPOKOB.

Dta paboTa OpueHTUpOBaHa Ha (HOPMHUPOBAHME IIEJIEBBIX OPUEHTUPOB
pe3yJabTaTOB BOCHUTAHMUS Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS,
KOTOpBIE MOTYT OBITH C(HOPMHUPOBAHBI, B TOM YHCJIE HA YPOKaX XUMUU:

IlesieBbIC OPUEHTHPDI

I'paxknanckoe BociMTaHuE

3HaOMMUi W TOPUHUMAIONIMHA CBOIO POCCHUUCKYIO TPaKIAHCKYIO
MPUHAJJICKHOCTh (MAEHTUYHOCTb) B MOJIUKYJIBTYPHOM, MHOTOHALIMOHAIBHOM
Y MHOTOKOH()EeCCHOHAJIbHOM POCCUHCKOM 00I1IECTBE, B MUPOBOM COOOIIIECTBE.

[loHnMaromuii  CONPUYACTHOCTh K NPOLLIOMY, HACTOSIIEMY H
Oynymemy Hapoma Poccuum,  ThIcSYeNeTHEM  HCTOPUU  POCCHUMCKOM
rOCYJJapCTBEHHOCTH Ha OCHOBE HMCTOPHUYECKOTO IPOCBEILIEHHUS, POCCUICKOIO
HallMOHAJIBHOTO UCTOPUYECKOTO CO3HAHMUS.

[IposiBisitoMiA  yBa)KEHUE K TOCYAApCTBEHHBIM CcUMBOJaM Poccun,



IIPa3IHUKAM.

[IposiBAsIOMIMI TOTOBHOCTH K BBIIIOJIHEHUIO 00SI3aHHOCTEN Ipak/laHWHA
Poccun, peanuzanuu cBOUX rpakJaHCKUX MPaB U CBOOO MPHU yBaKEHUU MIPaB
U cBOOOJI, 3aKOHHBIX HHTEPECOB JPYTUX JHOEH.

Beipakatomuii  HempusAtue  JI000M  JUCKPUMMHALIMKM  TPaXKAaH,
IPOSIBJICHUI 3KCTpEMU3Ma, TEPPOPU3MA, KOPPYIILIMU B OOIIECTBE.

[IpuHuMaromuii ygactTue B JKHM3HHM Kjacca, 00I11eo0pa3oBaTenbHON
OpraHu3alliy, B TOM YHUCJIE CAMOYIPABJICHUH, OPUCHTUPOBAHHBIN HA ydacTHe
B COLMAJIBHO 3HAYUMOM AEATEIBHOCTH.

IIaTpuoTnyeckoe BoCIUTAHUE

Co3Haomuii CBOIO HAIMOHAJIBHYIO, ATHUYECKYIO MPUHAICIKHOCTD,
JOOSIIHN CBOM HAPOJI, €r0 TPAIUIINH, KYJIbTYpY.

[IposBisitonyii yBaK€HUE K UCTOPUUECKOMY U KYJIBbTYPHOMY HACJIEINIO
CBOEr0 W Jpyrux HapoaoB Poccum, cumBoJiaMm, Mpa3aHUKAM, HNaMSTHUKaM,
TPAAULIHAM HApPOJIOB, IPOKUBAIOIINX B POJHOU CTpPaHE.

3HaONMHA W yBaXKAIOUWIUM JOCTWXKEHUs Hamiedl Pogunel — Poccuu B
HayKe, HCKYCCTBE, CIIOPTE, TEXHOJOTHUSIX, OOCBbIE TOJBUTH M TPYJAOBBIC
JOCTHXKEHUS, TE€pOoeB M 3alUTHUKOB (OrTedecTBa B MNPOLUIOM H
COBPEMEHHOCTH.

JIlyXOBHO-HPABCTBEHHOE BOCIIMTAHUE

3HAIOMKUN 1 yBaXarIIUil JTyXOBHO-HPAaBCTBEHHYIO KYJIBTYPY CBOErO
HapoJa, OPUEHTUPOBAHHBIM HA AYXOBHBIE IEHHOCTH U HPABCTBEHHBIE HOPMBI
HaposoB Poccun, poccuiickoro oOIIecTBa B CUTyaIlUsX HPaBCTBEHHOIO
BBIOOpA (C YUETOM HAIMOHATIBLHOM, PEIMTUO3HON MPUHAJICKHOCTH).

Bripakaronmii rOTOBHOCTh OLEHHMBATH CBOE MOBEICHUE W IMOCTYIIKH,
MOBEJACHUE MW TMOCTYNKHA JAPYrUX JIOAEH C TO3UIUKA TPaaUuIUOHHBIX
POCCUKCKUX TyXOBHO-HPABCTBEHHBIX IEHHOCTEW U HOPM C YYETOM OCO3HAHMS
MOCJIEACTBUN MOCTYIIKOB.

Bripaxkaronuii HENpUATHE aHTUTYMAHHBIX M ACOLIUAIBHBIX MOCTYIIKOB,
MOBEACHUS, NPOTUBOpPEUAIINX TPAAUIMOHHBIM B Poccum  ITyXOBHO-
HPaBCTBEHHBIM HOPMAaM U LICHHOCTSIM.

Co3Haronmii COOTHOIICHHE CBOOOJBI M OTBETCTBEHHOCTH JIMYHOCTH B
YCIIOBUSIX WHAWBUAYATLHOTO U OOIIECTBEHHOTO MPOCTPAHCTBA, 3HAUCHUE U
LEHHOCTh MEKHALIMOHAIBHOI0, MEXXPEIUTHO3HOTO COTJIACUS JIIOJIEN, HAPOJIOB
B Poccum, ymerommii o00marbcs ¢ JIIOABMH  pa3HBIX  HApPOJOB,
BEPOMCIIOBETAHUM.

[IposiBrsirOIMI yBa)X€HHE K CTapIIMM, K POCCHICKUM TPaJWLIMOHHBIM
CEMEHHBIM LEHHOCTSIM, HHCTUTYTY Opaka Kak COI03y MY>KUMHBI U KEHIIUHBI



ML CO3AaHNA CCMbH, POKICHUA 1 BOCIIMTAHWA ,ueTeﬁ.
JcTeTHYecKoe BOCIIUTAHUE

Belpakaromuii NOHMMaHUE LEHHOCTH OTECYECTBEHHOIO U MMPOBOIO
UCKYCCTBA, HAPOAHBIX TPAAULMN U HAPOAHOI'O TBOPYECTBA B UCKYCCTBE.

[IposBisitOIMI  3MOLMOHAIBHO-YYBCTBEHHYIO  BOCIIPUHMYMBOCTD K
pa3HbIM BHMJAAM MCKYCCTBA, TPAJULUAM M TBOPYECTBY CBOEr0 MU APYIHUX
HAapOJ0B, IOHMMAaHUE UX BIVSAHUS Ha ITOBEJICHUE JIFOACH.

Co3Haronmii  pojip  XYIOXKECTBEHHOM KYJIbTYpbl KaK CpeACTBa
KOMMYHUKAIIMM M CAaMOBBIPQXEHUSI B COBPEMEHHOM OOILIECTBE, 3HAUYECHHE
HPABCTBEHHBIX HOPM, ICHHOCTEM, TPAIULINI B UCKYCCTBE.

OpHUEHTUPOBAHHBIN HAa CAMOBBIPAKEHUE B PAa3HBIX BUJIAX HCKYCCTBA, B
XyJIO)KECTBEHHOM TBOPYECTBE.

dusnveckoe BocnUTAHUE, (OPpMHUPOBaAHUE KYJIbTYPbl 310POBbSl H
IMOIMOHAJIBLHOIO 0JIaronoJIyYnst

[ToHumaromuii IEHHOCTh >KU3HU, 3/I0POBbSI U OE30MACHOCTH, 3HAUCHHE
JUYHBIX YCWJIMA B COXPAHEHUU 3J0POBBS, 3HAIOIMNA M COOMIOAAOLIUI
npaBuia O€30MacHOCTH, O€30MacHOro TIOBEIEHUA, B TOM YHCIE B
uH(OPMAITMOHHOU cpejie.

Bripakatonuii  ycTaHOBKY Ha 370pOBBIM 00pa3 >KuU3HH (310pPOBOE
MUTaHue, COOJIIOICHNE TUTMEHWYECKUX TPaBUJl, COATIAaHCUPOBAHHBIN PEXUM
3aHIATHI U OTABIXA, PETYISAPHYIO GU3UYECKYIO0 aKTUBHOCTb ).

[IposiBasitomuii ~ HEMpuUsTHE  BPEAHBIX  TPHUBBIUEK  (KypeHus,
yOOTPEOJICHUs] ~ aJKOTOJIs, HAPKOTUKOB, WMIPOBOM H  HHBIX  (OpM
3aBUCUMOCTEM), OHMMaHWE WX MOCIEACTBUH, Bpeaa aisi (U3HYECKOro Hu
IICUXUYECKOTO 3/I0POBBSI.

YMeromumii 0co3HaBaTh (U3MUECKOE U IMOLIMOHATILHOE COCTOSIHUE (CBOE
U JIpYTuX JIOAEH), CTPEeMSIIIUICS yNpaBliATh COOCTBEHHBIM 3MOLIMOHATIBHBIM
COCTOSIHUEM.

CrnocoOHbI  aganTUPOBAThCS K =~ MEHSIIOUIMMCSL  COI[MAJIbHBIM,
UH(OPMAITMOHHBIM U TPUPOTHBIM YCIOBHSIM, CTPECCOBBIM CUTYAIIHSIM.

TpyaoBoe Bocnuranue

YBaxaromuu Tpy, pe3yJabTaTbl CBOETO TPYAA, TPYA APYTUX JIHOJICH.

[IposiBasitolMii MHTEpEC K MPAKTHUYECKOMY H3Yy4YeHHUI0 mpodeccuil u
TpyZa pa3juyHOro poja, B TOM YHCJIE Ha OCHOBE IPUMEHEHUS NPEAMETHBIX
3HAHUM.

CozHaronuii BaXXHOCTb TPYJOJIOOUs, OOy4YeHUs TpPYAy, HAKOILJICHUS
HAaBBIKOB TPYJOBOW AEATEIBHOCTH HA IPOTSHKEHUU KU3HU JUIA YCIIEIIHOU
po(hecCHOHANBFHON caMOopeaTn3aii B POCCUICKOM OOIIECTBE.



VYyacTByronii B pelIeHUM MPAKTHUYECKUX TPYIOBBIX M€, 3a1ad (B
ceMbe,  00IIeo0pa3oBaTeIbHOM  OpraHW3alid,  CBOECW  MECTHOCTH)
TEXHOJIOTUYECKOU 51 COLIMAIbHOMN HaIPaBJICHHOCTH, CIOCOOHBIH
WHULMHAPOBATh, IJIAHUPOBATh M CAMOCTOSITEIBHO BBINOJHATH TaKOIO poja
JEATEIIbHOCTb.

Bripaxkatonmii TOTOBHOCTh K OCO3HAHHOMY BBIOOPY U TOCTPOEHUIO
WHUBUyAIbHON TPaeKTOpUM O00pa30BaHUs U >KM3HEHHBIX IUIAHOB C YYETOM
JIMYHBIX U OOIIECTBEHHBIX UHTEPECOB, MOTPEOHOCTEA.

IKOJOrNYEeCKOe BOCIUTAHMNE

[lonumaromuii 3HaYeHUWE M TVIOOANBbHBIA XapakTep H3KOJIOTMYECKUX
npo0sem, MyTel uxX pelieHus, 3HAaUeHUEe IKOJIOTMUYECKON KyJIbTYphl YEJIOBEKa,
o01iecTBa.

Co3Haronuii CBO0 OTBETCTBEHHOCTh KakK TpakAaHUHA U MOTPEOUTENs B
YCIOBHUSIX B3aUMOCBS3U PUPOTHON, TEXHOJIOTUYECKON U COLIMATIBHOU CPEI.

Bripaxarommii axkTHUBHOE HENPUATHE JEUCTBUM, NPUHOCAIIUX Bpel
IIPUPOLE.

OpueHTUpPOBAaHHBIM HA MPUMEHEHHUE 3HAHUN ECTECTBEHHBIX W
COIMMATIBLHBIX HAyK JJid peHieHus 3aJad B 00JacTH OXpaHbl MPUPOBI,
IJIAHUPOBAHUS CBOMX MOCTYIKOB M OLIEHKHA UX BO3MOXKHBIX IMOCJIEACTBUMN IS
OKPYKaIOIIEH CPEIbI.

YyacTBylOmMi B MNPAKTUYECKOW JACSATEIBHOCTH  3KOJIOTHYECKOM,
MIPUPOJOOXPAHHON HAIIPABIEHHOCTH.

HeHHOCTl/I HAYYHOI'0 MO3HAHUSA

Bripakaronuii  1mo3HaBaTENbHBIE WHTEPECHl B PA3HBIX MPEIMETHBIX
objacTsX ¢ y4€TOM MHAUBUIYAJIbHBIX  HMHTEPECOB, CIOCOOHOCTEM,
JIOCTUKECHUU.

OpueHTUPOBAHHBIN B JACATSIHPHOCTA HA HAyYHBIC 3HAHUSA O MPHUPOJIC U
0011IeCTBE, B3aUMOCBS35X YEJIOBEKA C MPUPOIHON U COLMATBHOM CpeIoH.

Pa3BuBaromnuii HaBBIKA HUCIIOJIB30BAHUS PA3JIMYHBIX CPEACTB MO3HAHUS,
HAaKOIJICHUS 3HAHWM O MHpe (A3BIKOBas, YWTATEIbCKas KYJbTypa,
NeATeTLHOCTh B MH(GOPMAIIMOHHOH, UG POBOI Cpejie).

JIeMOHCTpUPYIOIINIT HABBIKK HAOJIONCHU, HAKOTUICHUsS (aKTOB,
OCMBICJICHUSI ONBbITA B E€CTECTBEHHOHAYYHOW W TyMaHUTApHOW 00JacTIX
MO3HAHUS, UCCIIE0BATEIBLCKON NS TEILHOCTH.

Buabi yueOHoil 1eATeILHOCTH



| — BUIIBI AEATEIBHOCTH CO CJIIOBECHOM (3HAKOBOM) OCHOBOM:
e Ciiymianue 0ObSICHEHUIN YUUTES.
o CiyliaHue U aHaju3 BHICTYTUICHU CBOUX TOBapHILIEH.
e CamocrosiTenbHas paboTa ¢ y4eOHUKOM.
ePaboTa ¢ Hay4HO-TIOMYJISIPHOM JIUTEPATYPOI.
¢ OTOOp U CpaBHEHUE MaTepHaia MO HECKOJIBKUM UCTOUHHUKAM.
e Hanucanue pedepaToB U TOKIAJ0B.
¢ BbIBO/I 1 10Ka3aTeNIbCTBO (hOopMy.
e PeriieHne TEKCTOBBIX KOJIMYECTBEHHBIX U KAYECTBEHHBIX 33/1a4.
¢ BrINnoJgHEHNE 3aJaHNH 110 Pa3TPAaHUYEHUIO TTOHATUH.
e CucremaTu3zanus yaeOHOTO MaTepuaia.
Il — BUBI 1€ATENBHOCTH HA OCHOBE BOCIIPUSITUS 3JIEMEHTOB 1€HCTBUTEIBbHOCTH:
e HaOmoieHue 3a IeMOHCTpALMSIMU YIUTES.
e [IpocMoTp yueOHBIX (PUITBEMOB.
e AHanu3 rpauKoB, TaOJINII, CXEM.
¢ O0BsicHEeHHE HAOIIOIAEMbIX SIBICHUM.
e AHanu3 NpoOJEMHBIX CUTYyaIUH.
Il — BuaBI AEATENBHOCTH C IPAKTUYECKOH (OMBITHOW) OCHOBOM:
e PenieHne sKCIepUMEHTANIbHBIX 33/1a4.
e PaboTa ¢ pa3gaTouyHbIM MaTEpHAJIOM.
e CO0p 1 K1accuduKanms KOJUICKIIMOHHOTO MaTepHaia.
e II3Mepenune BemuuH.
e [TocTaHOBKa (PPOHTAIILHBIX OIBITOB.
¢ BrinonHenue GpoHTATBHBIX TA0OPATOPHBIX PadoOT.
e BrimosiHeHue paboT mpakTHUKyMa.
e [IpoBeneHne ucciIenoBaTeNbCKOro SKCIepPUMEHTA.

IIpuMepHbIe HAIPpaBJICHHUS POEKTHOM U Y4eOHO-UCCIe10BaATEe/IbCKOM
NeSTeJIbHOCTH Y4aIuXCs

1. Pabota ¢ wucTOYHMKaAMU  XHUMHYECKOW  uwHboOpMamuum —
HUCTOPUYECKHE 0030PhI CTAHOBJICHUS M PA3BUTHUS U3YyUCHHBIX MOHITHIA, TCOPHIA,
3aKOHOB; KHU3Hb U JICATEIHHOCTh BBIIAIONINXCS YICHBIX-XUMHUKOB.

2. AHanmutuyeckue  0030pbl  MHPOPMALMU O  PELICHHUIO
OTIpeIeNICHHBIX HAYYHBIX, TEXHOJIOTHUECKUX, MPAKTUYECKUX MPOOIIEM.

3. OBnanenue OCHOBaMU XUMHUYECKOTO aHanm3a.



TEMATHYECKOE IINTAHUPOBAHUE

Ne HaumeHnoBanue pazaeiio Bcero yacos B TOoM uHciIe KOJIHYECTBO YaCcOB
n/n
Teopernueckue | IlpakTuyeckne KonTpoas
8 kiace

1 |IlepBoHayambHBIE XUMHYECKUE MTOHATHS 18 16 2
2 |BaxHeiflmme npencTaBUTENN 17 14 3

HEOPraHHYECKHUX BEIIECTB.

KoynuecTBEHHBIE OTHOIIEHNS B XUMHUHU.
3 | OcHOBHBIC KJIaCCHI HEOPTAHUIECKUX 14 13 1

COCAUHECHUM
4 |Tlepnoaudeckuii 3aKOH U MEPUOMIECKAs 10 10

CHCTEMa XUMHUYECKHX dyeMenToB J[. 1.

MenaeneeBa. CTpoeHue aTroma.
5 | Xumunueckas cBa3b. OKHUCIMTEILHO- 9 8

BOCCTaHOBUTEJIbHBIC PEAKIINU.

HUTOI'O: 68 62 6 -
9 kiaace

1 |O6o6menue 3HaHui Mo Kypey 8 kiacca 5 5
2 | XuMu4ecKue peakivy B pacTBOpax 10 9
3 | Hemeraisl 1 UX COeqUHEHAS 27 23 4
4 | Metaniabl 1 UX COSIUHEHUS 12 10
5 |Merauibl 1 HEMETAIIBI. 4 3
6 | XuMmus u okpyxaromas cpena 3 2
7 | O6001IeHne 3HaHUN IO XUMUH 32 KypC 7 6

OCHOBHOM IIKOJIBI.

UTOTI'O: 66 61 7 -




KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHUE

8 KUIACC

Pasnen KoanuecrBo Ne Tema ypoka Hdara
YacoB ISl | ypoka no
U3Yy4YeHUs HBED Y
pa3nesa
IlepBoHauanbHbIE 18 1 Beoansniit UOT Ne 1.05-04.2020. ITpeamer XuMuH. 1 Hepmens
XUMHUYECKHE TIOHATHS Poune XMuUM B )KN3HU YETOBEKA.
2 Meronpl U3yyeHus: XUMUHU. 1 Henens
3 [Ipocteie 1 cnoxHbIe BemecTBa. MeTamisl 1 2 "Henens
HEMETAaJIIBI.
4 ArperaTHble COCTOSTHHS BEIIECTB. 2 "Henens
5 NOT Ne 201.05-22.2020. IIpaktrueckas padora Ne 1 3 Henens
«[IpaBuna paboThl B 1a00paTOPUU U PUEMBI
obpatieHus ¢ 1abopaTOpHBIM 000PYAOBAHUEM»
6 Dusnveckue ABICHUS — OCHOBA Pa3eiIeHHs CMeceH B 3 Henens
XUMUH. YHCTBIE BEIIECTBA M CMECH.
7 HOT Ne 201.05-22.2020. ITpakTrueckast pabota Ne 2 4 Henens
«Paznenenue cmeceil (Ha MpUMepe OUNCTKU
MIOBAPEHHOM COJIHN)»
8 ATOMHO-MOJIEKYJISIPHOE YUCHHE. XUMUYECKHE 4 nenens
JJIEMEHTHI.
9 3HaKkH (CUMBOJIBI) XUMHUECKUX JIEMEHTOB. 5 Henens
10 [Meprnomuaeckas Tabmuma [1.11. Menneneera. 5 Henens
11 | Xumugeckue GpopMynbl. BaneHTHOCTS. 6 Hemens
12 OTtHocuTeNbHas aToMHast Macca. OTHOCHTENIbHAS 6 Henens
MOJIEKYJISIpHas Macca
13 MaccoBast 1051 XUMHYECKOT0 3JIEMEHTa B COSTUHEHUHT 7 Hepmens
14 Xumuueckue ABieHUs. XUMHUYECKUE peaKkIuu. 7 Henend
[Tpn3Haky 1 ycIOBUS MPOTEKAHNUS XUMHIECKUX
peakuuit
15 XuMuyeckue ypaBHeHUs. THUIIbI XUMUYECKUX PEaKLu. 8 Hepens
16 Peaxkuuu coenunenus. Peakuuu pas3iiosxeHusl. 8 Henens
17 Peaxunu 3amenienust. Peakunu oOmeHa. 9 Henens
18 O06001IeHre 1 cCUCTeMaTH3aIMs 3HAHUH 10 pa3/iery 9 Henmens
«[lepBoHauaNBHBIE XUMUUECKHE TIOHATHS»
Baxneiinue 17 19 Bo3znyx u ero cocras. 10 menens
MPE/ICTaBUTEIH
pel 20 Kucnopox. 10 Henens
HEOPTraHMYECKUX
BEILECTB. 21 HNOT Ne 201.05-22.2020. IpaxTuaeckas padborta Ne 3 11 Hemens
KonuyectBennsie o Teme «[lonydenne n cooupanne KUCIopoaa,

HU3y4Y€HHE €ro CBOMCTBY»




OTHOILEHHS B XMMHH. 22 OKCHUBL. 11 nenmens
23 Bopopon. 12 Henens
24 |HOT Ne 201.05-22.2020. ITpaxTrmueckas pabora Ne 4 12 nenens
o Teme «[losrydeHne u codupanne BOIOPOAa,
M3Y4YE€HHE €TI0 CBOUCTB)
25 Kucnotsr. 13 Hemens
26 Coun. 13 nenmens
27 KonudectBo BemecTBa. MomsipHas Macca. 14 nenens
28 MorsipHbIl 00beM Ta30B. 3aKOH ABOrapo. 14 nenens
29 PacyeTs! Mo XUMUYECKAM ypaBHEHUSIM. 15 "enens
30 PacdeTs! Mo XUMHYECKUM ypaBHEHUSIM 15 Henens
31 Bona. OcHoBanusl. 16 nenmens
32 PactBopbl. MaccoBast 10J1s1 paCTBOPEHHOT'O BEIIIECCTRA. 16 Henens
33 |MOT Ne 201.05-22.2020. IIpakruueckas padora Ne 5 17 vepens
o Teme «IIpuroToBieHue pacTBOPOB C ONPENEIEHHON
MacCCOBO J0JIeH paCTBOPEHHOTO BEIISCTBAY
34 Pemenne 3agau 17 Henens
35 O06001IeHre 1 CHCTeMAaTH3aIHs 3HAHUH 0 pa3/ieiry 18 menens
«BaxHeime mpeacTaBUTENN HEOPTAaHMISCKUX
BEILECTBY.
OCHOBHBIE KJ1acChl 14 36 Oxcuipl, UX Kiaccuhukaius. 18 Hepens
HEOPTraHMYECKUX
COCTMHCHIH 37 XHAMHUYEeCKHE CBOMCTBA OKCHIOB. 19 nenens
38 OcHOBaHUsI, X KJIacCUPUKAIHSL. 19 nenensa
39 XHMHUYEeCKHE CBOMCTBA OCHOBAHMI. 20 »Henens
40 Kucnotsl, ux kimaccupukaius. 20 Henensa
41 XHAMHUYECKHE CBOMCTBA KUCJIIOT. 21 negens
42 Coumny, MX KIlaccU(pHUKaLusL. 21 nenens
43 XuUMHUECKHE CBOMCTBA COJICH. 22 uenens
44  |MOT Ne 201.05-22.2020. IIpaktnueckast pabota Ne 6. 22 nenens
Pemenne skcriepuMeHTaNBHBIX 33124 110 TEMe
«OCHOBHEBIC KJIaCCHI HEOPTAaHUYECKUX COCTIMHECHUI
45 I'enernyeckas cBsI3b MEXAY Kilaccamu 23 Henensa
HEOPTaHMYCCKUX COCAMHCHHIMA.
46 | PemieHue 1enoYeK peBpalieHui (MeTaIbl). 23 nenens
47 Pemenue nemnovek npeBpamieHnii (HeMeTaJlIbl). 24 nenens
48 Pemenne 3agau. 24 Henens
49 O06001menne 1 cucTeMaTH3alys 3HaHUH 110 paszery 25 nenens
«OCHOBHEBIC KJIACCHI HEOPTAHUYECKUX COCIIHECHUI.
50 EcTecTBenHbIEe ceMelicTBa XMMHUYSCKUX DJIEMEHTOB. 25 Henensa




Ilepuonuueckuii 3aKoH u
nepuoudecKas cucrema

10

AMdoTEpHOCTS.

51 OtkpeiTHE epuoauueckoro 3akoHa J[.M. Menneneesa. 26 Henens
XUMHYCCKHX 3JICMCHTOB
J.. Menpaeneena. 52 OCHOBHBIE CBEICHHSI O CTPOCHHUHU aToMa. 26 Henens
CrpoeHue aToma.
p 53 DNEKTPOHBI U MX KIACCH(PHUKAIIHS. 27 Henens
54 | CrpoeHne 3IeKTPOHHBIX 000JI0YEeK aTOMOB. 27 Henens
55 CrpoeHue AIEKTPOHHBIX 000JI0YEK aTOMOB 28 Henens
56  |Ilepmoamnueckas cucrema xumudeckux snemenros JI.W. | 28 Henens
Memnpeneesa.
57 | XapaKTepHCTHKa JIEMEHTa 0 ero IOJI0KEHHIO B 29 nenens
NEPUOANYECKOMN CUCTEME.
58 Pemenne ynpaXHEHHUI 1O MTOJIOKESHUIO HIIEMEHTA B 29 nenens
I[ICXD.
59 O06o0011eHNe U cucTeMaTH3alys 3HaHUH [0 TeMe 30 Henens
«CTpoeHue aToMay.
60 | Oo6pa3oBanue HOHOB. MlOHHAs XMMUYECKas CBA3b. 30 Henens
e — 9 61 |KoBaseHTHas HEMONsIpHAS XUMUIECKas CBS3b. 31 menens
OxucauTenpHo- 62 | KoBasmeHTHas MOISIpHAst XUMHAYECKAs CBA3b. 31 menens
BOCCTAaHOBUTEIEHBIE
63 MeTamnueckass XUMHUYeCcKasl CBS3b. 32 Henenst
peaxuuu.
64 CreneHb OKUCIICHUS. 32 wepens
65 OKHCIUTENTFHO-BOCCTAHOBUTEIBHBIC PEAKIIUH. 33 menens
66 MeTo 3JIeKTPOHHOTO OaaHca. 33 "enens
67 MerTozq 3mekTpoHHOTO OaxaHca. 34 genens
68 Ypok-ynpaxknenue no pemenuto OBP. 34 nepens




9 KVIACC

Pasznen KoanyectBo | Homep | Tema ypoka ¢ yka3aHHeM MPaKTUYeCKHX 3aHATHHT Hepeas no
4acoB IJIsl | ypoka TLUIAHY
H3y4eHHs
pa3nena
O06o001IeH e 3HaHUI 110 5 1 Beoansiit UOT 3 1.05-04.2020. Knaccuduxanus 1 Henens
Kypcy 8 kiacca XAMUYECKUX COEAUHEHUI
2 Knaccngukanmst XUMHYIECKIX peaKIi 1 Hemens
3 CKOpOCTh XUMHUYECKHX peaknuid. Katanms. 2 Hemens
4 PacueTsl M0 XUMUYECKUM YPaBHCHHUSIM. 2 Henens
5 OBP. 3 "enmens
XUMHUYECKUE PEaKIUU B 10 6 OnexTponuTHdeckas auccounaryst. CunbHbele U 3 Henend
pacTBopax CITa0bIe SJIEKTPOIHTHL.
7 OCHOBHBIE TIOJIOKEHUS TEOPUH IIEKTPOITUTHICCKOM 4 venens
JIMCCOIMALINH.
8 Peakmun nonnoro oOMeHa. 4 gepens
9 XuMu4eckue CBOMCTBA KUCIIOT KaK 3JI€KTPOJIUTOB. 5 Henens
10 Xumudeckue CBOMCTBAa OCHOBAHMM KaK 3JIEKTPOJIMTOB. 5 Henens
11 Xumuueckue CBOMCTBA COJiel KaK AJIEKTPOJIUTOB. 6 Henmens
12 Tunponus cometit. 6 Hemens
13 Pewenue 3agannii no ruipoan3y coiei. 7 Henens
14 |HOT Ne 201.05-22.2020. IIpakrugeckas padora Ne 1 7 Henmens
«PerieHne 3KCIepUMEHTANIBHBIX 33/1a4 10 TEME
«DIIEKTPOIUTHYECKAS TUCCOI[UALIHS.
15 O6o00611eHre U cucTeMaTH3ays 3HaHUH 110 pa3erny 8 Henens
«XUMHUYECKHE PEaKIHK B PACTBOPAXY.
Hemeraiisr u ux 27 16 OO0mras XxapaKTepUCTHKA HEMETAJIIOB. 8 Henmens
COeUHEHUS
A 17 OO0mas xapakrepucTuka smeMeHToB VIIA-rpymmsr — 9 Henmens
TraJIOr€HOB.
18 CoeauHeHus TaJOreHOB. 9 nenens
19 NOT Ne 201.05-22.2020. ITpaxtrueckas pabota Ne 2 10 menens
1o TeMe «IlonydeHue CoOJIIHOM KUCIOTBI, U3y4YEHUE €€
CBOMCTB»
20 Xanpkorensl. Cepa. 10 genens
21 CepoBoIopo.I ¥ CYIb(UIBL. 11 Henens
22 Kucnoponnsie coennuHeHus cepel. 11 Henens
23 | CepHas KHCJIOTa, ee pU3NYECKUE U XUMUUECKHE 12 Hepens
CBOMCTBA.
24 OO6mias xapakTepUCTHKA dJIEMEHTOB V A-TpyIIIbL. 12 nenens
A30T.
25 Ammuak. Cojii aMMOHHS. 13 Henens




26 |MOT Ne 201.05-22.2020. IIpakruueckas padora Ne 3 13 nenens
no reme «IlonmydyeHne aMMuaka, U3ydeHHE ero
CBOMCTBY
27 KucnoponHsie coeauHeHNS a30Ta. 14 wenens
28 | A3oTHas KUCJIOTa, ee PU3NIECKUE H XUMUIECKHEe 14 menens
CBOWCTBA.
29 ®dochop u ero coeNMHCHUS. 15 venens
30 | Kucnoponusie coenuuenus Gpocdopa. 15 nenens
31 ®docopHas KuCIOTa, e¢ PU3MUCCKIE U XUMUUCCKUE 16 venens
CBOMCTBa.
32 Hcnonp3oBanne a30THBIX M (HOCHOPHBIX 16 menens
MUHEpAIBHBIX YI0OpEeHNUH.
33 OO0mrast xapaKTepUCTHKA JIEMEHTOB |V A-TpynmbL. 17 menens
VYrnepoa.
34 Kucnopoanele coeiMHEeHNUs yriepoaa. 17 nenens
35 HOT Ne 201.05-22.2020. [paktuyeckas pabora Ne 4 18 Henens
o teme "[lomyueHue yriekuciaoro rasa.
KagecTBenHnas peakuuns Ha kapOoHAT-HOH"
36 YrneBoaopomst. 18 Henens
37 | Kucnoponconepxariye OpraHuuecKue COSTMHEHMS. 19 mepens
38 Kpemuuii u ero coenuHeHus!. 19 venens
39 CunukatHasi IPOMBIIIIEHHOCTb. 20 menens
40 [TonydyeHne HEMETAIIOB. 20 menens
41 HOT Ne 201.05-22.2020. ITpaxTraeckast pabota Ne 5. 21 Henmens
Permenne skcnepiMEHTANBHBIX 33139 10 TEME
«BaxHele HeMeTauIbl U MX COCIUHEHHS
42 O06001IeHre 1 CUCTeMAaTH3aIHs 3HAHUA 0 pa3Ieiry 21 "enens
«Hemerautsin MX cOeMHEHUS.
Mertamnsl 1 ux 12 43 OO6mrast XxapakTepUCTHKA METAJLIOB. 22 Henens
COEIMHEHUS o
A 44 | Xumuueckue CBOICTBa METAJIOB. 22 Henens
DJIeKTPOXUMHUYECKHH Psifl HANPSKEHUS] METAJIIOB.
45 OO0mas xapaKTepUCTHKA HIIEMEHTOB | A-TpyIImsL. 23 Henens
46 OO0mas xapakTepucTHKa 1eMeHTOB || A-rpymmbr. 23 Henens
47 | JKecTKOCTb BOABI U CIIOCOOBI €€ YCTPaHEHHSI. 24 nenens
48 NOT Ne 201.05-22.2020. IIpaktrueckas pabota Ne 6 24 nenens
«KecTkocTh BOJBI M CIOCOOBI €€ YCTPaHEHUS.
49 AIOMUHUI 1 €T0 COCTUHEHNS. 25 Henens
50 Keneso u ero coequHenus. 25 Henens
51 HOT Ne 201.05-22.2020. ITpakTuyeckas pabora Ne 7. 26 Henens
PerieHne skcniepiMEHTANBHBIX 33124 10 TEME
«BaxHelie MeTauIbl ¥ UX COSANHEHUS
52 Koppo3sus meTamioB 1 criocoOs! 3aIIUTHI OT Hee. 26 Henens
53 Merannst B npupoae. [loHarue o MeTayutypruu. 27 venens
54 | O6o6uieHne 1 cUCTeMaTH3aIMs 3HAHUH 10 pa3/iery 27 Henens




«MeTabl 1 ux COCAUHCHMUS)).

Meransl 1 HEMETAIIBL. 55 I'enernyeckas CBA3b MEXAY METaJLLIaMU U 28 Henens
HEMETaJIaMH.
56 | Pemrenue memouex npeBparieHuil. 28 Henerns
57 Pemenne 3amay. 29 nenens
58 Pemenne 3a1a4 Ha BEIXOJ IIPOTYKTOB PEAKITHH. 29 Henens
XuMust 4 OKpy>Karomas 59 | Xummuueckuii cocTaB IIaHETHI 3eMIISL. 30 Henens
cpena "
60 OxpaHa OKpyKarllel Cpesibl OT XUMUYECKOTO 30 Henens
3arps;3HEHUS.
61 Poutb XuMuM B peIICHUN SKOJIOTHICCKUX MPOOIIEM. 31 Henens
O0001eHNEe 3HAHUN TTO0 62 Bemrecrna. 31 Hemens
XUMUH 32 KypC OCHOBHOM
63 XUMHUYECKUE PEaKIHH. 32 Henens
IIKOJIBI.
64 OCHOBBI HEOPTaHUYECKON XUMUHU. 32 Henens
65 KauecTBeHHBIE peakIiy Ha HOHBI U HEKOTOPhIE 33 Henens
ra3oo0pa3HbIe BEIIEeCTBA.
66 Pewenue 3anau. 33 mepens
67 MaccoBas nossi. 34 venens
68 | Ypok-BuKTOpHHA 34 wenens




YYEBHO-METOINYECKOEOBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI VIS YYHEHHUKA
* Xumus, 8 kiacc/ I'adbpuensu O.C., OctpoymoB WN.I'., Cnagkor C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WU.I'., Cnagkos C.A.,
AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»



