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MHNOACHUTEJIBHAS 3AIITMCKA

[Iporpamma 1o XMMHH Ha YpOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ynbTaTaM OCBOEHHUS OCHOBHOW 00pa3zoBaTeNbHOM IMPOrpaMMbl OCHOBHOTO
obmero oOpaszoBanus, npenactaBieHHbIX B @I'OC OO0, a Takke Ha OCHOBe (QenepaabHOI
pabouell mporpaMMbl BOCIIUTAHUS U C Y4ETOM KOHIENLUHU IpenojaBaHus yueOHOro mpeamera
«Xumus» B 00pazoBaTenbHbIX opranunsanusax Poccuiickoit denepannu.

[IporpamMma mo xumMuu nAaéT NpeACTaBIEHHWE O LENsIX, OOIed cTpareruu oOydeHus,
BOCIIUTaHUA M PAa3BUTHUA OOYYAIOIIMXCA CpPEACTBAMHU Y4eOHOIoO IIpeaMeTa, YCTaHABIUBAeT
00s13aTeNIbHOE MPEAMETHOE COJEpKaHKe, IIPeyCMaTPUBACT PACIpPEEIIEHUe €ro Mo KjaccaMm U
CTPYKTYpUPOBAHHE 110 pa3jiejaM U TeMaM MPOrpaMMBbl 110 XUMHUH, ONPEENIIeT KOJINYEeCTBEHHbIE
U KauyeCTBEHHBIE XapaKTEPUCTUKH COJEP)KaHUSA, PEKOMEHAYEMYIO IOCJIEI0BAaTENBHOCTh
W3Y4YEHUS XUMHUU C YUYETOM MEKIIPEIMETHBIX U BHYTPUIIPEJAMETHBIX CBSI3€H, JIOTMKH y4eOHOTO
Ipoliecca, BO3pacTHBIX 0COOEHHOCTEH 00ydaromuxcs, onpeenseT BO3MOXKHOCTH IpeaAMeTa s
peanu3anuy TpeOOBaHUIl K pe3ynbTaTaM OCBOCHHSI OCHOBHOW 00pa3oBaTeIbHOHN MPOrpamMmbl Ha
YPOBHE OCHOBHOT'O 00I1I€T0 00pa30BaHMsl, a TAaKXKe TPeOOBaHUM K pe3yibTaTaM 00yUYeHHUs] XUMUN
Ha YypOBHE LeNed H3yd4eHUus MpeaMeTa M OCHOBHBIX BHUJAOB Y4eOHO-TIO3HABATEIbHOM
JeSITEILHOCTH 00y4aroIIerocs o0 OCBOCHUIO y4eOHOTO COIepIKaHUSL.

3HaHUE XUMHHU CIYXKHUT OCHOBOMU 111 (POPMUPOBAHUS MUPOBO33PEHHSI 00YyUYaAIOLIErocs, ero
MPEICTABICHUH O MaTEpPUAIbHOM E€MHCTBE MUPA, BAXKHYIO POJIb UTPAIOT (POPMUPYEMbIE XUMHEH
MIPEICTABICHUS O B3aMMOIIPEBPAILCHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTAX
pemieHust TI00albHBIX MpoOJIEeM YCTOHYMBOIO pa3BUTUS 4YEJIOBEYECTBA — CBHIPHEBOM,
HHEPreTUYECKOH, MUIIEBOM U SKOJIOTHUECKON 0€30MacHOCTH, MPOOIIEM 3paBOOXPAHEHUSI.

N3ydenue xumuu:

CHOCOOCTBYET peaau3ald BO3MOXHOCTEH M caMopa3BUTHs U (OpMHUPOBaHUS
KYJIBTYpBI JINYHOCTH, €€ 0011ei U PyHKIMOHATIBHON IPaMOTHOCTH;

BHOCHT BKJIaJ] B QOPMHpPOBaHNE MBIIUICHUS U TBOPUYECKUX CHOCOOHOCTEH oOyuaromuxcs,
HaBBIKOB  MX  CAMOCTOSITENIbHOM  y4eOHOM  JeATeNbHOCTH, AKCIEPUMEHTAIbHBIX U
WCCIIEIOBATENILCKUX YMEHHH, HEOOXOAMMBIX KaK B TIOBCEIHEBHOW JKM3HH, TaKk U B
po¢eCCUOHAIBHON AEATENbHOCTH;

3HaKOMHUT CO CHNEUU(PUKON HAyYHOrO MBIIUICHUS, 3aKJIaJbIBAa€T OCHOBBI 1IE€JIOCTHOIO
B3IJIS11a Ha €JUHCTBO MIPUPO/IBI M YEJIOBEKA, SIBISIETCS OTBETCTBEHHBIM ATAlOM B (HOPMHUPOBAHUU
€CTECTBEHHO--HayYHOH I'PaMOTHOCTH 00 y4aroIIuXcs;

CHOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAYYHBIM
3HaHMSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOM BKJIAJ B JKOJIOTMYECKOE 0Opa3oBaHUE
o0ydJaronmxcs.

JlaHHble HampaBieHHs B OOYYEHHH XMMHU 00ECHEeUMBAIOTCS CHEUU(UKON CcOomepiKaHus
y4eOHOro mpeaMeTa, KOTOpbIA SABISETCS IMEJarorn4eckd aJalTUPOBAaHHBIM OTPAKEHUEM
6a30B0il HAyKH XMMUU HA ONpPEAEIEHHOM JTarne e€ pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOrO OOIIEr0 OOpa30BaHMS OPUEHTUPOBAH HAa OCBOCHUE
00y4aroIMMUCs CUCTEMBI NIEPBOHAYAIBHBIX MOHATHH XUMHUHU, OCHOB HEOPraHUYECKONH XUMHUH U
HEKOTOPBIX OTAEJIbHBIX 3HAUYUMBIX IIOHATUN OPraHUYECKON XUMUH.

CrpykTypa comepkaHUsl MPOrpaMMbl 10 XUMHH C(HOPMHUPOBaHA HAa OCHOBE CHCTEMHOTO
noaxona Kk e€ miydenuro. ColepikaHue CKIIAIBIBAETCS M3 CUCTEMBl MOHATHH O XMMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbI MOHATHH O XUMHUYeckod peakuuu. OOe 3TH CHUCTEMBI



CTPYKTYPHO OPIraHM30BaHbl II0 INPHUHLMILY I1OCIECIOBAaTEIBHOIO PA3BUTHS 3HAHUNM Ha OCHOBE
TEOPETUUECKUX MIPEJICTABICHUN PA3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoamueckoro 3akona /[. 1. MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHMsI O CTPOEHUH aToMa U XMMUYECKOH CBS3H;

— IpEeJCTaBICHUN 00 AJIEKTPOJIUTHUECKON TUCCOIHAIIH BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS pAcCCMATPUBAIOTCS HA OCHOBE OSMIIMPUYECKH IIOJTYYEHHBIX U
OCMBICTICHHBIX (DAKTOB, pPa3BUBAIOTCS IIOCJIEJOBATEIBHO OT OJHOTO YPOBHSA K JPYromy,
BBINONHSAS (QYHKIUM OOBSCHEHHS] M MPOTHO3UPOBAHUS CBOMCTB, CTPOEHUS U BO3MOKHOCTEU
IIPAKTUYECKOr0 IPUMEHEHHS U NIOJyYEHHUS N3y4aeMbIX BEIIECTB.

OcBoeHue mporpamMMmbl MO XHMHUH CHOCOOCTBYeT (HDOPMUPOBAHUIO MPEJICTABICHHUS O
XUMUYECKON COCTAaBISIOIIECH HAYYHOW KapTUHBI MHpPAa B JIOTUKE €€ CUCTEMHOM NIPUPOJBI,
LIEHHOCTHOTO OTHOIICHHs K HAyYHOMY 3HAaHHIO U METOAAM IO3HAaHUA B Hayke. M3ydeHue xumMuun
MPOUCXOJUT C TMPHUBJICUYEHUEM 3HAHUH W3 pPAHEE M3YyYEHHBIX YUEOHBIX IPEIMETOB:
«Oxpyxarommii Mup», «buonorus. 5—7 kiacced» u «Dusnka. 7 Kiiace.

[Ipu u3yueHn XMMUU TPOUCXOIUT (GOPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOI HayKH Kak
00JaCTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKON JESATEIbHOCTH YEJIOBEKAa U KaK OJTHOTO
U3 KOMIIOHEHTOB MHPOBOHM KyNbTyphl. 3ajada y4eOHOro IMpeaMeTa COCTOUT B (OPMHPOBAHUU
CHUCTEMBbl XMMHUYECKUX 3HAHUN — BaXXHEWIIMX ()AKTOB, MOHITUH, 3aKOHOB U TEOPETHUECKUX
MOJIOKEHUH, JOCTYMHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa, S3blka HayKH, B
NpUOOIIEHNH K HAyYHBIM METOJaM MMO3HaHUS [IPU N3YYEHHUH BELIECTB U XUMUUECKUX PEaKIHii, B
(GbopMHpOBaHUM W pPa3BUTHM TIO3HABATEIBHBIX YMEHMH W WX TPUMEHEHHH B y4eOHO-
MO03HABATEIbHON U y4eOHO-MCCIIEJOBATENbCKOM IESITeTbHOCTH, OCBOEHUHU IPAaBUI O€30MacHOro
o0pallleHHs C BeIECTBAMU B IIOBCEAHEBHON KU3HH.

[lpy M3y4YeHWH XMMUU Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS BaXKHOE 3HAYCHUE
MPUOOPENN TaKue LIeH, KakK:

— (OopMHUpPOBAHHE MHTEIUIEKTYaJIbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K caMOOOpa30BAHHUIO,
COTPYIHUYECTBY, CAMOCTOSITEIIbBHOMY IPHHATUIO PpEIIeHUH, CHOCOOHOM alanTHpOBaThCS K
OBICTPO MEHSIOIIUMCS YCIIOBHSIM KHU3HH;

— HaIpaBJICHHOCTh OOYyYeHHUs Ha CUCTeMaTH4ecKoe NpuoOlieHrne oOyJaromuxcs K
CaMOCTOSITEJIBHOM ~ IO3HABaTEIbHOM  JEATENbHOCTH, HAy4dHbIM  METOAAM  IIO3HAHUA,
(hOpMHUPYIOIUM MOTHBAIIHIO U PAa3BUTHE CTIOCOOHOCTEH K XUMUM;

— obecrieueHue YCIOBUH, CIOCOOCTBYIOIIMX MNPUOOPETEHUIO OOYYAIOUIMMHUCS OIIbITa
pa3HoOOpa3HOW AESITENbHOCTH, MO3HAHUSA M CaMOIIO3HAHHUSA, KIHOYEBBIX HABBIKOB (KJIIOUEBBIX
KOMIIETEHII), UMEIOLINX YHUBEPCAIbHOE 3HAUYCHHE JIJIS1 pa3IMUHBIX BUJOB JESTEIbHOCTH;

— ¢opmupoBanue o0mel GyHKIIMOHATHHOW U €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM
quciae YMEHMH OOBSCHATh M OLICHMBATh SIBJICHUS OKPY)KAIOLIEr0 MHpa, MCIOJb3Yys 3HAHUA U
OMBIT, TIOJIyYEHHBIE MPU HU3YYEHUM XHMHHU, MPUMEHATh HX MpPHU PpEUIeHHH MpodieM B
IIOBCEJHEBHOM KU3HU U TPYLOBOU IEATEIBHOCTH;

— (hopMupoBanue y 00y4arOmmxcss TyMaHUCTHYECKUX OTHOUICHUH, TOHUMAaHHS [IEHHOCTH
XMMHUYECKUX 3HaHWM AJi1 BBIPAOOTKMU 3KOJOTMYECKHU LeIeco00pa3HOro IMOBEAECHUS B OBITY U
TPYAOBOM IEATEIBHOCTH B LENISIX COXPAHEHMsI CBOETO 3I0POBbS M OKPYXKAIOIIEH NMPUPOIHOU
Cpelibl;



— pa3BUTHE MOTUBAILIMU K 00YUEHHUIO, CHOCOOHOCTEH K CAMOKOHTPOJIO M CAMOBOCTIUTAHUIO
Ha OCHOBE YCBOGHHUS OOIICUEIIOBEYECKUX IICHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npo¢uIIsl M HAMPABJICHHOCTH JATBHEHUIIIETO 00yUeHHs.

OO01miee yucino 4acoB, OTBEACHHBIX A M3YYCHHsS] XMMHUU Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 yacoB: B 8 kimacce — 68 yacoB (2 yaca B Hezeno), B 9 kimacce — 68
4yacoB (2 yaca B HEJICIIO).



COIEPKAHUE OBYYEHUA

8 KUIACC

IlepBoHayajbHBIE XUHMHYECKHE TOHATHSA

[Ipenmer xumuu. Posib XMMUM B KU3HM 4Ye€JIOBEKa. XHMHUS B CHCTEME HayK. Tena u
BemecTBa. PuU3NUEeCKHe CBOMCTBA BEHIECTB. ArperarHoe cocrosiHue BemiecTB. llonsTue o
MeToJlaX MO3HaHus B XMMUHU. UncThie BemecTBa 1 cMecH. CriocoObl pa3iesieHus: cMece.

ATOMBI W MOJIEKYJIBl. XUMUYECKHE 3IeMEHTbl. CHUMBOJIBI XHMHUYECKUX DJIEMEHTOB.
IIpocTsle U cil0KHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YYEHHUE.

Xumnueckass (Gopmyina. BaleHTHOCTb aTOMOB XMMHUYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOCUTENbHAsA aToMHasi Macca. OTHOCUTEIbHAS MOJIEKYJIIpHas
Mmacca. MaccoBast 10J11 XMMHUYECKOIO 2JIEMEHTA B COCIUHEHUM.

KomnuectBo BemectBa. Monbs. MonsipHas macca. B3anmocBsA3b KOJIMYECTBA, MACCHI U
qucia CTPYKTYPHBIX €IMHUI] BelecTBa. Pacuérsl o popmMynaM XUMUYECKUX COSIHHEHHH.

dusnyeckue U XMMHUYECKHE SBICHUSA. XUMUYECKas peakius U €€ INPU3HAKU. 3aKOH
COXpaHEHHsI MacChl BEIIECTB. XUMHUUECKUE ypaBHEeHUs. Kiiaccupukanmus XUMHYECKHX peakuuit
(coenuHEeHMsI, pa3JIOKEHUS, 3aMEIIIEHUs, OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOM IMOCYJ0W, mpaBuwiamMu paboThl B j1abopatopun U NpuéMamu
oOpaieHus ¢ 1a0opaTOpHBIM O0OpPYJOBAHHMEM, M3YYE€HHE U ONUCaHHE (U3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMOACHNE (PU3NUECKUX (TUIaBJICHUE BOCKA, TassHUE JIb/A,
pacTHpaHue caxapa B CTyIKe, KHIIEHHE M KOHJIEHCAILUsl BOJbI) U XUMHUYECKHX (TOpeHHe CBeYH,
NpOKaJIMBaHUE MEIHOM MPOBOJIOKH, B3aUMOJEHCTBHE MeJla ¢ KUCIOTON) sABJICHUH, HaOIt0JeH1e
U ONHMCAaHME IPU3HAKOB MPOTEKaHWsI XHMMHUYECKUX peakuuid (pas3jioxeHue caxapa,
B3aMMO/JICHCTBUE CEPHOM KHUCIIOTHI C XJIOpHUIIOM Oapusi, pasznoxkeHue ruapokcuaa menu (1) npu
HarpeBaHuu, B3auMojeicTBue xenesa ¢ pactBopoM coimu meau (II), m3yuenume cmoco6oB
paszienieHus CcMeced: C IOMOIIbI0 MarHura, (QUIbTPOBaHME, BbIIApUBAaHUE, JAUCTUIUIALNA,
xpomarorpadus, TNpOBEIECHHE OUYUCTKM IOBAPEHHOH coJIM, HaONIOJIEHUe U ONHCAHHE
pe3y/IbTaTOB IPOBEJCHUs OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAHEHHsS MAacCChl, CO3/aHHE
MOJIEJIeH MOJIEKYI (IIIapOCTEPKHEBBIX).

Ba:xkHeiiniue npeacraBuTe/ M HEOPraHUYEeCKUX BelleCTB

Boznyx — cmech rasos. CocraB Bo3ayxa. Kuciaopon — 37€MEHT M IPOCTOE BEIIECTBO.
Haxoxnenue kucnopoja B mpupoje, Gpu3ndeckue U XMMUYECKHUE CBOWCTBA (peakluy TOpPEeHHUs).
Oxcunpl. Ilpumenenue kuciaopoga. CrocoObl MOJy4eHHUs KHUCIOpoJa B J1abOpaTopuu U
npoMbIIIeHHOCTH. KpyroBopot kuciopoza B npupoae. O30H — auroTporHas Moaudukamnus
KHACJIOPOJa.

TennoBoil 3¢p¢hexkT XUMHUYECKOW peaklud, TEePMOXUMHUYECKUE YpaBHEHHSA, 3K30- U
SHAOTEPMHUYECKHE peakiuu. TOMIMBO: Yroib M MeETaH. 3arps3HEHHE BO3JyXa, YCUIICHHE
HNapHUKOBOT0 3(pdekTa, pa3pyiieHne 030HOBOTO CIOS.

Bonopon — »simemeHT M mpocroe BemecTtBo. Haxoxknenue Bojgopoza B IpUpOJE,
(u3nueckre u XUMHUYECKHE CBOWCTBA, MPUMEHEHHUE, CIIOCO0BI MmostydyeHus. Kuciaors! u comu.

Monsipablii 00BEM ra3oB. Pac4€Thl Mo XUMUYECKUM ypaBHEHUSIM.

O®usnueckue cpoiicTBa BoAbl. Boma kak pacrtBopurens. PactBopbl. Hachlennsie u
HEHACBIIIEHHBIE PacTBOpPHI. PacTBOpHMMOCTH BellecTB B Boje. MaccoBas 10 BEUIECTBA B
pactBope. XuMHUeCKHe CBOMcTBa BoAbl. OcHOBaHUA. Poib pacTBOpOB B NPUPOJE U B KU3HU



yenoBeka. KpyroBopor Boabl B mpupoje. 3arps3HEHUE NPUPOAHBIX BoA. OXxpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccudukamnus nHeopranuueckux coenuHeHuid. Oxcuasl. Krnaccuduxaius OKCHIOB:
coneoOpa3yromire (OCHOBHBIE, KUCIOTHBIE, aM(OoTepHbIe) U HecoeoOpasyroe. Homenknarypa
okcu0B. dU3nyecKkre U XUMHUYECKHE CBOMCTBA OKCHIOB. [lonmyyenue okcuaos.

OcHoBanms. Krnaccudukanuss oOCHOBaHMN: IMETOYM W HEPACTBOPUMBIC OCHOBAHHUSI.
Homenknatrypa ocHoBaHuid. Pu3nyecKMe M XHMHUYECKHE CBOICTBAa ocHOBaHMiUl. [lomyueHue
OCHOBaHMI.

Kucnorel. Knaccudukanus kucnor. Homenknatypa kucinor. Ou3ndeckne U XMMHUUECKUE
cBoiicTBa KUCHoT. Psan aktuBHoctu MetawioB H. H. bekerosa. [lonyuenue kucior.

Comu. Homenknarypa coineil. @usnueckue M XUMHUECKHE CBOMCTBa coied. [lomydenue
COJIEH.

['eneTnyeckas cBsi3b MEXKIY KiIacCaMU HEOPraHUYECKUX COCTMHEHUII.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE ONpE/EICHUE COMIEPKaHusl KUCIOpOoia B BO3MyXe, MOIyYeHue, coOupaHue,
pacmo3HaBaHUE W W3YUEHUE CBOMCTB KHUCIOPOJa, HAOIIOJEHUE B3aMMOJCHCTBHS BEIIECTB C
KHCJIOPOJIOM M YCJIOBHSI BOZHUKHOBEHUS M TPEKpaIleHUs TOpeHus (TMoxkapa), 03HAaKOMJIEHUE C
o0Opa3lilaMyd OKCHIOB U ONHMCAHHE HX CBOICTB, MONy4YeHHE, COOMpaHHUE, paclo3HaBaHUE U
M3y4yeHUEe CBOMCTB Bojopojaa (ropeHue), B3aumojeiictBue Bogopona ¢ oxcugom menu (II)
(BO3MOXHO HCIIOJIb30BAaHUE BUIEOMATEPHAIIOB), HAOIIOEHNE 00Opa3IOB BEHIECTB KOJIMYECTBOM
1 Monb, uccnenoBaHne OCOOCHHOCTEH pPAaCTBOPEHHUS BEUIECTB C PA3IUYHON PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPENEIEHHOM MacCOBOM JOJIEH pPacTBOPEHHOIO BEIECTBA,
B3aMMOJICIICTBIE BOJABI C MeTalUlaMH (HaTpueM M KajbleM) (BO3MOXKHO HCHOJIb30BaHUE
BUJICOMATEPHUANIOB), UCCIEOBaHHE OOPa3I[OB HEOPTAHMYECKUX BEIIECTB PA3TMUYHBIX KIIACCOB,
HaOJI0/IeHNe W3MEHEHHUS OKPAaCKM MHIMKATOPOB B PACTBOpaxX KHUCJIOT M IIEJIOYEH, M3ydeHUe
B3aumozeiictBus okcuga menu (II) ¢ pacTBopom cepHOM KHMCIOTBHI, KHCIOT C METaJUlaMH,
peakuuil HeWTpanu3aluu, IMOJTy4eHHE HEPACTBOPUMBIX OCHOBAaHUM, BBITECHEHHE OIHOTO
METaJllIa IPYTUM U3 pacTBOPA COJIM, PEHIEHHUE SKCIIEPUMEHTAIBHBIX 33/1a4 10 TeMe «Baxunenme
KJIaCChl HEOPTaHUYECKUX COCTUHEHUID.

Ilepuoauyeckuii 3axkoH u Ilepuoguyeckass cucrema xumudeckux iemenros /. U.
MemnpaesieeBa. CTpoeHne aToMOB. XuMH4YecKas ¢Bsi3b. OKUCIUTEILHO-BOCCTAHOBUTEIbLHbIE
peakuuu

[lepBble TOMBITKM KJIAcCUPUKAUU XUMHUYECKUX dJeMeHTOB. [loHsitue o rpynmax
CXOIHBIX 3JIEMEHTOB (I1I€JIOYHBIE U IIETIOYHO3EMENbHBIE METAJUIbI, TaJIOTeHbl, HHEPTHBIE T'a3bl).
DNEeMEHTBI, KOTOPbIE 00pa3ytoT aM(pOTEpHBIE OKCUIIBI U THIPOKCHIBI.

[lepnonnueckuit 3akoH. Ilepmoaunueckass cuctema XuUMHYeCKHX dieMeHToB J[. .
MengeneeBa. KopoTkonepuonnas u anmuHHomnepuogHas ¢opmel [leprogudeckoid cUCTEMBI
xumuueckux dnemeHTtoB J[. M. Menneneea. Ilepuonbst u rpynmbl. PU3UYECKUNA CMBICH
MOPSIAKOBOTO HOMEPA, HOMEPOB IEPUOAA U TPYIIIIBI JIEMEHTA.

Crpoenune artomoB. CoctaB aroMHbIX snaep. M3orombl. Onektponsl. CTpoeHue
3JIEKTPOHHBIX 000JIOYEK aTOMOB MepBbIX 20 XMMHUUECKUX 3eMeHTOB [lepuoandeckoil CUCTEMBI
. WN. MengeneeBa. XapaKTepUCTUKAa XHWMHYECKOTO JJIEMEHTAa II0 €ro MOJOXXEHUIO B
Ilepunonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTHU U3MEHEHHUS pajinyca aTOMOB XUMHUYECKHUX SJIEMEHTOB, METAJUTMUECKUX 1
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIAM U [IEPUOJAM.



3unauenue [lepuognueckoro 3akona u Ileproanueckoil cUCTEMbl XUMUYECKHUX 3JIEMEHTOB
JUIsl pa3BUTUA HayKU U npakTuku. [[. . Mennenees — y4€HbIl U IpaykJaHUH.

Xumuueckas CBSI3b. KoBanentnas (monspHas " HETIOJISIPHAS) CBS3b.
DIIEKTPOOTPULIATETBHOCTh XUMHUECKUX 3JIEMEHTOB. MlOHHAs CBS3b.

Crenenb  okucieHus. OKHUCIUTEIbHO--BOCCTAHOBUTENbHBIE  peakuuu. I[Ipoueccsl
OKHWCJICHUSI U BOCCTAHOBJICHUSI. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

M3ydeHue o0pa3lioB BEIIECTB METAIOB W HEMETAJIOB, B3aUMOJIEHCTBHUE THIIPOKCUIA
[IMHKA C PAacTBOpPaMHU KHCJIOT M IIEJIOYEH, MPOBEACHUE OIMBITOB, MILTIOCTPUPYIOMINX MPUMEPHI
OKHUCJIUTEIHHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHUS).

Mesicnpeomemmuie céazu

Peanu3anus MeXnpeaMEeTHBIX CBSI3€l MPU U3YYEHHHM XMMHU B 8 KJIACCE OCYILECTBIISIETCS
4yepe3 HCMOJb30BaHME KaK OOIIUX €CTECTBEHHO--HAYYHBIX TIOHATUH, TaK W TOHSITHIA,
SIBJISTFOILIAXCSI CHCTEMHBIMU JIJISL OT/ICJIBHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO KA.

OOmue ecTecTBEHHO--HAy4YHbIC TOHSATHUS: HaydHbIH (akT, TUIOTe3a, Teopus, 3aKOH,
aHaNMM3,  CHUHTE3,  KIacCUpUKalus,  MEePUOJUYHOCTh,  HAOMIOJEHUE,  DKCIEPHUMEHT,
MOJICTUPOBAHNE, U3MEPEHHE, MOJICIIb, SIBICHHE.

®usuka: Marepusi, aToOM, OJEKTPOH, IMPOTOH, HEWTPOH, HOH, HYKJIHJ, HW30TOIIbI,
PaAMOaKTUBHOCTh, MOJIEKYINA, DSJICKTPUUYECKHUN 3apsij, BEIIeCTBO, TelO, O0BEM, arperatHoe
COCTOSIHUE BEILeCTBA, ra3, (U3WYECKUE BEIUYMHBI, €AMHMIIBI U3MEPEHHUs, KOCMOC, IJIAHETHI,
3BE351, ComHIIE.

Bbuonorus: porocunres, neixanue, ouochepa.

l'eorpadusa: armocdepa, runpochepa, MuHepasnabl, TOpHbIE MOPOJbI, TOJE3HBIC
HCKOIaeMbl€, TOTUIMBO, BOJHBIE PECYPCHI.

9 KUIACC

BemecTBo 1 XuMHnueckasi peakius

[lepuonnueckuii 3akoH. Ilepuoamyeckas cucrema XuMHYecKUx dnemeHtoB . H.
MenneneeBa. CTpoeHHEe aTOMOB. 3aKOHOMEPHOCTH B HW3MEHEHHWHW CBOMCTB XUMHUYECKHX
3JIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalMs, KAJIbLMUSI U HUX COECAUHEHHUHW B COOTBETCTBUHU C
MOJIOKEHUEM 3JIeMeHTOB B [lepronueckoi cucteMe U CTPOCHUEM MX aTOMOB.

CtpoeHue BellecTBa: BHUAbI XUMHYECKOW CBS3U. THUIBI KPUCTAIIIMYECKUX PEIIETOK,
3aBUCHMOCTh CBOMCTB BeIlIECTBA OT TUINA KPUCTANIMYECKONM PEIIETKM M BUJA XUMUYECKOU
CBSI3U.

Knaccudukanmss 1 HOMEHKJIATypa HEOPTaHUYECKHX BEIIeCTB. XWUMHYECKHE CBOWCTBA
BEILIECTB, OTHOCAILMXCS K Pa3IMYHBIM KJaccaM HEOPraHMYECKUX COCIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTaHUYECKHUX BEIIECTB.

Knaccudukanys XuMudeckux peakuui Mo pa3iIuyHbIM MpHU3HaKaM (IO YUCITY U COCTaBYy
YUACTBYIOIIMX B PEAKIUH BEIIECTB, MO TeIJIOBOMY 3(dexTy, Mo H3MEHEHHIO CTEleHen
OKHUCJICHHUS XHMHUYECKUX DJIEMEHTOB, MO OOpaTUMOCTH, M0 YYacTHIO KaTajau3aropa). DK30- U
SHIOTEPMHUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUSI.

[onsiTHe o cxopocTu XuMHUUecKoi peakiuu. [loHsTne 00 0OpaTUMBIX U HEOOPATHMBIX
XUMUYECKHX peakiusax. [IoHATHE O TOMOTreHHBIX M TeTepOreHHbIX peakuusx. [loHsatne o
katanuze. [loHsiTHE O XHMMHYECKOM paBHOBeCcHMH. DakKTOpbI, BIHUSIOUIME HA CKOPOCTh
XUMUYECKON PEAKIIUU U TTOJIOKEHUE XUMUIECKOTO PAaBHOBECHS.



OKHCANTENbHO-BOCCTAHOBUTEIBHBIE PEAKIIMU, DJIEKTPOHHBIM OallaHC OKHCIUTENIbHO-
BOCCTAaHOBUTEIBHON peakuuu. COCTaBIEHHE YPAaBHEHMHM OKHCIUTEJIBHO--BOCCTAHOBUTEIBHBIX
peakuuii ¢ UCIOIb30BaHUEM METO/1a FIEKTPOHHOIO OalaHca.

Teopust 3MeKTPOIUTUYECKON MUCCONMALIMU. DJIEKTPOIUTHI U HEIJIEKTPOIUTHL. KaTuoHBI,
aHUOHBI. MexaHM3M [HUCCOLMAlMM BEUIECTB C pPa3jIMYHBIMM BHJAMU XHMHYECKOH CBSI3U.
Crenenp aucconuanuy. CUIbHBIE U CJ1a0bIE JIEKTPOJIUTHL.

Peakiuu moHHoro oomeHa. YclnoBHUsS MPOTEKAaHUs PEaKIMii MOHHOTO OOMEHA, MOJHbBIE U
COKpanIi€¢HHble MOHHBIE ypaBHEHHs peakuuil. CBONCTBa KUCJIOT, OCHOBAaHUN M COJIe B CBETE
MpeiCTaBIeHU 00 >3JeKTpPOIUTUYECKON auccouuanuu. KadecTBeHHblE peaklu Ha HOHBI.
[TonsiTue o ruaponuse comieil.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C MOJENSIMU KPHUCTAJUIMYECKUX PEIIETOK HEOPraHWYEeCKUX BEHIECTB —
METa/NIOB M HeMeTauioB (Tpadura W aiMasa), CIOXKHBIX BEIIECTB (XJOpUAa HATPHSs),
HCCJIEIOBAaHUE 3aBHUCHUMOCTH CKOPOCTHM XHMHUYECKOM peaklMuh OT BO3JEHCTBUS pa3IMYHBIX
(hakToOpoB, HCCIEIOBAaHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, MPOIECCa TUCCOLMALIUN
KHMCJIOT, IIEJo4Yed M cojiel (BO3MOXHO MHCIIOJIb30BAaHUE BHJIEO MAaTEpHUAIOB), MPOBEACHUE
OTBITOB, WUTIOCTPUPYIOIIUX HpPHU3HAKU MPOTEKAHMs peaKiMii MOHHOTO oOMeHa (oOpa3oBaHue
ocaJika, BBIJEJNIEHHE Tra3a, oOpa3oBaHHE BOJbI), OMBITOB, WIIIOCTPUPYIOMIUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX pEaklUuil (FOpeHHE, peakLUuu pa3joXKEeHUs, COECIUHEHUs),
pacno3HaBaHUE HEOPraHMYECKUX BEILIECTB C IMOMOIIBIO KAaYECTBEHHBIX pEaKluil Ha HOHBI,
pelIeHNe YKCIIEPUMEHTAIbHBIX 3a/1a4.

Hemertayuibl M X coeJUHEHHUS

OOmiass xapakTepucThuKa rajoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTEepHbIE
crernieHd okucineHusi. CTpoeHue M (U3MYECKHE CBOWMCTBA IMPOCTHIX BEIIECTB — TaJOTE€HOB.
XuMHYecKkue CBOWCTBAa Ha MpHUMeEpe Xjopa (B3aMMOAEICTBHE C MeTajulaMH, HEMETaJUIaMH,
miesiouamu).  XsopoBogopod. ConsiHas KHUCIOTa, XUMHUYECKHE CBOWMCTBA, IOJIy4YEHHUE,
npuMeHeHue. JleficTBue Xj1opa 1 XJI0pOBOAOPO/Ia HAa OPraHU3M desloBeKa. BaxkHeiue xmopuasl
U UX HaXO0XJIEHHUE B IPUPO/IE.

Obmas xapakTtepuctuka sneMeHTOB VIA-rpynmbl. OcoO€HHOCTH CTPOEHHUS aTOMOB,
XapakTepHble CTerneHH OKucieHus. CTpoeHne M (pU3MUYECKHe CBOWMCTBA MPOCTHIX BEIIECTB —
KHCJIOPOJIa U CEePbl. AJUIOTPONHBIE MOAU(DHUKAIIMK KUCIOPOAA U CEepPbl. XUMUYECKUE CBOWCTBA
cepel. CepoBojopoJi, CTpoeHue, (uU3MUYecKue M XUMHUYecKue cBoiicTBa. OKcHIBI cepbl Kak
MIPEICTaBUTENMN KHUCIOTHBIX OKCUIOB. CepHasi KUCIOTa, PU3NYECKUE U XMMHUYECKHE CBOMCTBA
(oOmme Kak TIPEeACTaBUTENSI Kiacca KUCIOT W cruenuduyeckue). XUMHUYECKHE pPeaKIluH,
JeKallde B OCHOBE IMPOMBIIUICHHOTO crnoco0a MoNydyeHHs CepHOM KucioTel. llpumenenue
cepHol KucioTel. Cou cepHOM KUCIOThI, KaueCTBEHHAs peakiys Ha cyabgaT-uoH. Haxoxnenue
ceppl U e€ coelMHEHUH B Tmpupone. XHUMHUYECKOE 3arps3HEHHE OKpYXKalollehd cpeabl
COCJMHEHUSIMHU Cepbl (KHCIOTHBIC JOXIU, 3arpsa3HEHUE BO3AyXa U BOJOEMOB), CIIOCOOBI €ro
MIpeI0TBPALLEHUS.

OOmast xapakTepucTuka 35eMeHTOB VA-rpynnsl. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTENEHU OKHUCIEHHUsA. A30T, paclpocTpaHeHHWE B NpuUpoae, (usnueckue u
XUMUYeCKne cBoicTBa. KpyroBopot azora B mpupoae. AMMHAK, ero Gu3ndeckue U XUMHUIECKHE
CBOWCTBa, MoyueHue 1 npuMmenenue. Conu aMMOHHUS, UX (prU3NUECKUe U XUMUUYECKHE CBOMCTBA,
npuMmeHeHue. KadecTBeHHas peakuysi Ha MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ IOJIy4eHUE,
¢u3nueckue W XUMHUYECKHE CBOWCTBa (00IIME Kak MpeICTaBUTENss Kiacca KHCIOT U
cneuupuyeckue). Mcnoiap3oBaHWe HUTPATOB U COJEH aMMOHHUS B KauecTBE MHHEPAJIbHBIX



yao0peHuil. XuMHUecKoe 3arpsi3HEHUE OKpYXKarollel cpe/ibl COeIMHEHUAMHU a30Ta (KMCIOTHBIE
JIOX/IM, 3arpsi3HEHUE BO31yXa, MOYBBI U BOA0EMOB). Docdop, amioTponHble MOIU(DUKAIUH
docdopa, duznyeckne n xummuueckue cpoiictBa. Oxcun ¢ocdopa (V) u pochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOMCTBa, mosyudeHue. Mcmonb3oBanue (ochaToB B KauecTBe
MUHEPAIbHBIX YA00pEHHIH.

OOmas xapakrepuctuka 37eMeHTOB [VA-rpynmbl. OCOOCHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHbIEe CTENEHH OKHCICHHS. YTIIEpOA, aJUIOTPOIHbIE MOJU(PHUKAIIMU, PACIIPOCTPAHEHUE B
npupoe, GU3ndecKre U XMMHUECKHe CBOMCTBA. Ancopouus. KpyroBopoT yriepona B mpupoie.
Oxcuppl yriaepoaa, ux (pU3NYeCKUe U XUMHYECKHE CBOMCTBA, IEUCTBUE Ha KUBBIE OPraHU3MBI,
[IOJTydeHHEe U NpPUMEHEHHEe. DKOJIOrnYeckue mpobiemMsl, CBs3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUIOTE3a TIOOAIBHOTO TIOTEIUICHHUS KJIMMAaTa, TMapHUKOBBIA 3(PQeKT. YroibHas Kuciora u eé
COJM, UX (PU3MUECKHME M XUMHUYECKHE CBOICTBa, NOJy4YeHHE U NpuMeHeHue. KadecTBeHHas
peakiust Ha  KapOoHaT-MoHBL. ~ Mcmonb3oBaHue — KapOOHaToB B OBITY, MeEAMIIUHE,
MIPOMBIIIJIEHHOCTH U CEITLCKOM XO0341CTBE.

IlepBoHauyaibHble MOHATUS 00 OPraHMYECKHUX BELIECTBAX KAK O COCAMHEHMSAX Yriepoja
(MeraH, 9TaH, S3TWUJIEH, alETWIEH, J3TaHOJ, TIJULEPUH, YyKCycHas Kuciora). Illpuponnsie
HUCTOYHUKU YIJIEBOAOPOJOB (Yyrojb, HMPHUPOJAHBIM Ta3, HE(QTh), MPOAYKTHl HX HepepaboTKu
(OeH3uH), UX poJib B OBITY U MPOMBILUIEHHOCTH. [IoHATHE 0 OMOIOTMYECKH BaXKHBIX BELIECTBAX:
xKHpax, Oeslkax, YIriIeBoJaX — M HMX pOJM B JKU3HM 4YeloBeKa. MarepuajabHOE €IMHCTBO
OpPraHWYECKHUX U HEOPTaHUUECKUX COCUHEHUI.

Kpemuuii, ero ¢usndeckue M XUMHUYECKUE CBOWCTBA, MOJY4YEHHE MU NPUMEHEHHE.
Coenunenuss kpemHuss B npupoje. OOmme mnpencraBiaeHuss o0 okcuae kpemuusa (IV) u
KpeMHMEBOH kucnore. CUIIMKaThI, UX UCIOJIb30BaHKE B OBITY, B IPOMBILUIEHHOCTH. Baxxuelme
CTpOMTENIbHBIE MaTepHajbl: KepaMHKa, CTEKJIO, IIEMEHT, OeToH, jkene300eToH. IIpobiembl
0€30MacHOr0 UCIOIb30BaHUSI CTPOUTEIBHBIX MATEPUAJIOB B TIOBCEIHEBHOM JKU3HU.

Xumuueckuit IKcnepumenm:

n3yueHHe o0paslloB HEOPraHMYECKUX BEILIECTB, CBOMCTB COJITHOM KHUCIIOTHI, MPOBEJICHHUE
KAaueCTBEHHBIX peakUui Ha XJOPUA-UOHBI M HAOINIO/IEHNE NMPU3HAKOB UX MPOTEKAHUS, OIBITHI,
oTpakarolmue (pU3NYecKue U XUMHUYECKHE CBOMCTBA T'aJIOTEHOB M UX COEJUHEHUI (BO3MOXKHO
WCIIOIB30BaHUE BHUJICOMATEPUAJIOB), O3HAKOMJICHHE C O0pa3laMu XJIOPUAOB (raJOTeHH]IOB),
O3HAKOMJIEHHE ¢ o0pa3uaMu cepbl M €€ COEJUHEHUSAMH (BO3MOXHO HCIOJIb30BAHUE
BUZieOMAaTepHalioB), HaOmoAeHUWe mpouecca OOyrJIMBaHMS — caxapa IOjA  JeHCTBHEM
KOHILEHTPHUPOBAHHON CEPHOM KHCJIOTHI, U3y4YEeHHE XUMUYECKUX CBOWCTB pa30aBIEHHON CEPHOMN
KHCJIOTHI, IIPOBE/IEHUE KAYEeCTBEHHON peakUuu Ha cyab(paT-HOH M HAOJIOJIEHHE NpH3HaKa e
MPOTEKaHMs, O3HAKOMJICHHE C (PU3MUYECKUMHU CBOMCTBAMM a30Ta, (ocdopa U UX COCAUHEHHM
(BO3MO’KHO MCIIOJIB30BAHHUE BHJIEOMATEpUAIOB), 00pa3aMu a30THHIX U (hOCHOPHBIX y10OpeHuH,
[OJydeHHe, coOupaHue, paclo3HaBaHHME U H3Y4YE€HUE CBOMCTB aMMMaka, IPOBEJECHUE
KayeCTBEHHBIX peakIMi Ha HOH aMMOHHMS U (ocdaT-uOH U H3Y4YeHHE MPHU3HAKOB UX
MPOTEKAHHUs, B3aMMOJICHCTBUE KOHIIEHTPUPOBAHHON A30THOM KHCJIOTHI C MEIbI0 (BO3MOXKHO
HCIOJb30BaHUE BHUAEOMATEPHAIOB), M3ydeHHE MoJeNell KPHCTAUIMUYEeCKUX pPEHIETOK aMasa,
rpaduTa, ¢yiepeHa, O3HAKOMIIEHHE C TIPOIECCOM aACOpOIMH PACTBOPEHHBIX BEIIECTB
aKTUBHPOBAHHBIM YIJIEM U YCTPOMCTBOM MPOTHBOra3a, NOJIy4eHUe, COOMpaHue, paclo3HaBaHNe
U U3y4CHHE CBOMCTB YIJIEKHCIIOTO rasa, MPOBEJCHHE KAaueCTBEHHBIX PEaKIMi Ha KapOOHAT M
CHWJIMKAT-MOHbl W HW3Y4YEHHME MPU3HAKOB HX NPOTEKAaHUS, O3HAKOMIIEHHE C MPOAyKIHEH
CHJIMKATHOM IPOMBIIUIEHHOCTH, pPEIIeHUE 3KCIEPUMEHTANbHBIX 3a7ay 1Mo TeMme «BaxHeilmue
HEMETAJUJIbl U UX COEIMHEHUS.



MeTaiibl 4 MX COeIMHEHU S

OO0mass xapakTepUCTHUKA XHUMHUYECKUX DJIIEMEHTOB — METaUIOB Ha OCHOBAaHUU UX
nonoxxenus B [lepuonndeckon cucreme xumuueckux sneMeHToB . 1. MenaeneeBa u ctpoeHus
atomoB. CTpoeHue MeTauioB. Merajumueckass CBA3b M METAJUIMYECKas KpUCTaJuIMYecKas
pemeéTka. DNEeKTPOXUMUYECKUA psAl HampsokeHud MertamuioB. dusmyeckue U XUMUUECKUE
cBoicTBa MeTauioB. OOmue cnocoObl MoydeHuss MeTauioB. [IoHITHE O KOPPO3UU METAILIOB,
OCHOBHBIE CITIOCOOBI 3aIIUTHI UX OT Koppo3uu. CIuiaBsl (CTallb, YYT'YH, JIOPaTIOMUHUN, OpOH3a) U
UX IPUMEHEHHE B OBITY U MTPOMBIIIJICHHOCTH.

[[lenounble MeTasuIbL: TOJIOKEHKHE B [leproanyueckoit cucteMe XMMUYECKUX 3J1eMEHTOB /1.
N. MenpgeneeBa, CTpoeHHE MX aTOMOB, HaxOXAeHUE B npupone. Puznueckue U XUMHUUYECKUE
CBOMCTBa (Ha mpuMepe HaTpus U Kanus). OKCUABI U TUIPOKCUIBI HATpusl U Kayus. [I[pumenenue
LIEJIOYHBIX METAJUIOB U UX COETMHEHMII.

[[lenoyHO3eMENBHBIE METANIbl MAarHUM W KajlbLMi: MojoxeHue B Ilepuogmueckoit
cucremMe xuMudeckux anemeHtoB [[. M. MeHneneeBa, CTpOEHUME UX aTOMOB, HAaXO0XXJICHUE B
npupoge. Ousnyeckne 1 XMMUYECKHE CBOMCTBA MarHusl U Kajablus. BakHelnme coeauHeHus
KanbIust (OKCHII, THIPOKCU]I, oMM ). JKECTKOCTB BOJIBI M CIIOCOOBI €€ yCTPAHCHHUS.

AmoMuHMI: TonokeHMe B Ilepuoanueckoi cucrteMe Xxumudeckux syemeHtos JI. .
MeHeneeBa, CTpOCHHE aTOMa, HaxOXJeHUE B npupone. Gusndyeckue U XMMHUYECKHE CBOMCTBA
amroMuHMS. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH/IA ATFOMHHHUS.

Kenezo: mnonoxenue B Ilepuoguueckod cucteMe XUMUYECKUX a3nemeHtoB J[. .
MeHeneeBa, CTpOCHHE aTOMa, HaXxOXJieHUe B npupojae. Pusndyeckue U XMMHUYECKHE CBOICTBA
xene3a. Okeuapl, ruapokcunasl u conu xkenesa (II) m sxenesza (III), ux cocraB, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuii Ixcnepumenm:

O3HAKOMJICHHE C O00pa3l[aMH METa/NIOB M CIUIABOB, WX (DH3UYECKHUMH CBOHCTBAMH,
W3Y4YE€HHUE PE3YJIbTaTOB KOPPO3UU METAIOB (BO3MOXKHO MCIIOJNB30BAHHE BHUAECOMATEPHUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBHUS OKCHIA KaJbIMs U HATPHSI C BOJOW (BO3MOXHO HCIIOIh30BaHHE
BHJICOMAaTEpPHAJIOB), HMCCJCIOBAHUE CBOWMCTB KECTKOW BOJBI, MpoIlecCa TOPEHHS >Kele3a B
KHcIopose  (BOBMOXKHO — HCIOJb30BAaHME  BUJECOMATEPHANIOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIMil HA MOHBI: MarHus, Kalblus, aJIFOMUHUS, IUHKA, *kene3a (II) u xenesa
(IIT), menm (1), HabmroeHNE W OMHMCAHUE TPOIIECCOB OKPAIIMBAHUS TIJIAMEHW MOHAMHU HATPHS,
Kalusl U Kaiblus (BO3MOXKHO HCIIONB30BaHHE BUACOMATEPHANIOB), UCCIEI0BaHUE aM(OTEPHBIX
CBOMCTB THJIPOKCH/IA aJTFOMUHUS M THIPOKCUIA IIMHKA, PEIICHUE SKCIIEPUMEHTAJIBHBIX 33/1a4 10
TeMe «BakHelme MeTaubl U UX COSUHEHUS».

XuMHS H OKpPYIKaoIas cpeaa

BemectBa u Matepuaibl B MMOBCETHEBHON JKM3HHU YelIOBeKa. be3omacHoe MCIob30BaHUE
BEIIECTB M XUMHUYECKHX peakiuii B ObITy. IlepBas momomis mpu XUMHUYECKHX O0XOTax U
OTpAaBJICHUSIX.

XUMUYECKOe 3arps3HeHHE OKpYKarolel cpefibl (MpeaeabHas JOIMyCTUMasi KOHIIEHTPaLHsl
Beniects, nanee — [1/1K). Poip xumMuu B penieHuN 3KOJOTHIECKUX MTPOOIIEM.

Xumuueckuii Ixcnepumenm:

n3ydeHue o0pasIoB MaTepHUaoB (CTEKIIO, CIIJIaBbl METAILIOB, TIOJIMMEPHBIC MaTEPUATIBI).

Mescnpeomemmnuie ceasu

Peanuzamusi MeXpeAMETHBIX CBSI3€M MPH M3YUYCHUH XUMHUU B 9 Kilacce OCYIIECTBISETCA
yepe3 HCIHOJb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATUH, TaKk U TOHATHIA,
SIBJISIFOLLIMXCSI CHCTEMHBIMU JJI1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OOmue ecTeCTBEHHO-HAYYHBIC TOHSTHS: HAy4HBIH (DakT, THUIOTE3a, 3aKOH, TEOpHS,
aHaJ M3, CHHTe3,  KilacCHpHKaluus, MNEPUOAMYHOCTh,  HAOJIOJEHWE,  OKCICPUMEHT,
MOJICTMPOBAaHUE, U3MEPEHUE, MOJIENb, SIBJICHUE, TAPHUKOBBIN 3(PPEKT, TEXHOTIOTHSI, MAaTEPHAIIBL.

@usnka: MaTepus, aroM, OJIJIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKJIWJA, H30TOIbI,
palMOaKTHBHOCTb, MOJICKYJa, OJIEKTPUYECKUI 3apsl, TNPOBOJHHKH, MOJIYIPOBOIHHKH,
IVAIEKTPUKY, (POTONIEMEHT, BEILIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHME BEIECTBA, a3,
pacTBOp, PacTBOPHUMOCTh, KPHUCTAJUIMYECKas pEMIETKa, CIUIaBbl, (U3NYECKUE BEIUYMHBI,
€IMHUIIBI U3MEPEHUs], KOCMHUECKOe IPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: ¢otocunTes, apixanue, O6uocepa, 3KOCHCTEMAa, MUHEpAJIbHbIE YIOOpEHMS,
MHKPO3JIEMEHTHI, MAKPOIJIEMEHTHI, TNTATEIILHBIC BEIIECTBA.

l'eorpadus: armocdepa, ruapochepa, MHUHEpaNbl, TOPHBIE MOPOJBI, MOJE3HBIC
HCKOIIaeMble, TOTIIIMBO, BOJTHBIE PECYPCHI.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATDI

JIN9HOCTHBIE PE3ylbTaTHl OCBOEHHUS MPOTPAMMBI OCHOBHOTO OOIIET0 0OO0Opa3oBaHUs
JIOCTUTAIOTCS B XOJIe 00YUCHHUSI XUMUHU B €IMHCTBE YU4€OHOW M BOCIIUTATEIHLHON JACATEIHHOCTH B
COOTBETCTBUM C  TPAJAMIMOHHBIMU  POCCUMCKMMHU  COLIMOKYJIBTYPHBIMU M  JIYXOBHO-
HPaBCTBEHHBIMH IIEHHOCTSIMH, TIPUHSATHIMU B OOIIECTBE TMpaBUJIaMU U HOPMaMH TOBEICHUS U
CIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHS U COLIMATTU3AIINN 00YYaIOIIUXCS.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAKAIOT TOTOBHOCTH OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
CHUCTEMOM TIO3WTHUBHBIX IIEHHOCTHBIX OPHUEHTAIlMH W PACIIMPEHHE OMbITa JACATEIBHOCTH Ha €&
OCHOBE, B TOM YHCJIE€ B YaCTH:

1) naTpuOTH4ECKOr0 BOCIIMTAHUSA:

IIEHHOCTHOTO OTHONICHHS K OT€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUYECKOMY U HAYYHOMY
HACJIEUIO, TIOHMMAaHUs 3HAUEHUs XUMHUYECKONM HAyKM B JKM3HM COBPEMEHHOTO OOIIEeCTBa,
CIIOCOOHOCTH BJIAJICTh JOCTOBEPHOW HH(OpPMAIUEH O MEepPeOBBIX JOCTHKCHHUSIX U OTKPBITUSIX
MHPOBOM M OTEUECTBEHHOW XMUMHUH, 3aWHTEPECOBAHHOCTH B HAayYHBIX 3HAHUSAX 00 YCTPOMCTBE
MHUpa 1 00IIECTBa;

2) rpa:kKIaHCKOr0 BOCIIUTAHUA:

MPEACTABICHUS O COIMAIBHBIX HOPMaxX W TpaBWIaX MEKIUYHOCTHBIX OTHOIICHUH B
KOJIJIEKTHUBE, KOMMYHUKaTUBHOMN KOMIICTCHTHOCTH B 00IIIECTBEHHO MOJIC3HOM,
y4eOHO-MCCIIeIOBATEIbCKOM, TBOPUECKOW U JPYTrUX BHAAX JEATEIbHOCTH, TOTOBHOCTH K
pa3zHo00pa3HON COBMECTHOM AESITEILHOCTH MIPH BBHIIIOJIHEHUN YU4eOHBIX, TO3HABATEIBHBIX 3a/1a4,
BBITIOJTHCHUH XUMHUYECKHX JKCIEPHUMEHTOB, CO3JaHUM YYEOHBIX TIPOCKTOB, CTPEMIICHHUS K
B3aMMOIMOHUMAHHUIO M B3aMMOIIOMOIIM B TPOIIECCEe ITOM yuyeOHOUM JEeSTEIHbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBENEHHUE M TOCTYNKH CBOUX TOBApHILIEH C MO3UIMH HPABCTBEHHBIX U
MIPABOBBIX HOPM C YYETOM OCO3HAHMSI TIOCTEACTBUN MOCTYIIKOB;

3) HeHHOCTH HAYYHOTO MO3HAHUA:

MHUPOBO33PEHUECKUE  TMPEACTaBICHUS O BEHIECTBE U XMMHYECKOM  peakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHM WU COCTABJISIIONIUME OCHOBY IS
MOHUMAaHUS  CYIIHOCTH HAy4YHOM KApTUHBI  MHpa, TPeACTaBiICHUS 00  OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSL MPUPOJABI, B3aUMOCBS3IX UYEJIOBEKA C MPUPOJHON Cpeoil, 0 poiu
XUMUU B TIO3HAHUH 3TUX 3aKOHOMEPHOCTEH;

M03HABATEIbHBIE MOTHUBBI, HAIPABIICHHbIE HA IOJIyY€HHWE HOBBIX 3HAHUI MO XHMHH,
HEOOXOMUMBIC I OOBSCHEHUS HAOIOIaeMbIX TMPOIECCOB U SIBICHHMN, IMO3HABATEIHHOM,
WH()OPMAITMOHHOW M YMTATEIILCKON KYIbTYphI, B TOM YHCJIE HABBIKOB CAMOCTOSITEIIBHONW pabOThI
C y4eOHBIMU TEKCTaMH, CIPABOYHON JUTEPATypOd, JOCTYMHBIMU TEXHHUUECKHMH CpPEICTBAMHU
MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

HWHTEpeC K OOYYCHHWIO M TO3HAHMIO, JHOO03HATEIBHOCTh, TOTOBHOCTh M CIOCOOHOCThH K
caM000pa30BaHUI0, IPOSKTHON M HMCCIIEAOBATEIBCKON JEATEIBHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIEHHOCTH ¥ YPOBHS OOYYEHHsI B TAJIbHEHUIIIEM;

4) popmMupoBaHuA KYJIbTYPbI 310POBbSI:

OCO3HAHUE LIEHHOCTH JKM3HU, OTBETCTBEHHOI'O OTHOIIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >XKW3HH, OCO3HAHWE TOCIEACTBUNA W HEMPHUATHE BPEIHBIX
MPUBBIYEK (YMOTPEOIEHUSI AJKOTOJsl, HAPKOTHKOB, KYPEHHS), HEOOXOAMMOCTH COOIIIOIEHUS



mpaBmwl 0€30MacCHOCTH MpU OOpalleHHMH C XUMHYECKHMMHU BEIIECTBAMU B OBITY M peajbHOU
KU3HU;

5) Tpy/10BOr0 BOCHIUTAHMS:

MHTEpEeC K MPaKTHYECKOMY M3YyUeHHUI0 Mpodeccuil U Tpyaa pa3inyHOro poja, yBaXKeHHe K
TpyAy W pe3yiabTaTaM TPYAOBOW JESATENbHOCTH, B TOM YHUCJIE HAa OCHOBE NPUMEHEHUS
MPEIMETHBIX 3HAHWM TI0 XWMHUHW, OCO3HAHHBIM BBIOOp WHIWBUIYATbHOW TPACKTOPUU
MPOJOJKEHHSI O0pa30BaHUS C YYETOM JIMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMMHU,
OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEeUHONH NpoQecCUOHATBHON AEATENbHOCTH U
pa3BUTHS HEOOXOANUMBIX YMEHHI, TOTOBHOCTH a/IalITUPOBATHCS B MPO(HECCHOHATILHOM Cpelie;

6) DK0JIOTHY€eCKOr0 BOCIIUTAHUSA:

9KOJIOTHYECKH 11e1ecO000pa3Hoe OTHOIICHWE K MPHUPOJIe KaK UCTOYHUKY JKU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMS, MOHMMaHHE IIEHHOCTH 370pOBOr0 U Oe30macHoro obpasa >KU3HH,
OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY (H3UYECKOMY W TCUXHYECKOMY 30pPOBBIO,
OCO3HAHUE IIEHHOCTU COOJIIOJIEHHUS MPaBMI 0€30MacHOTO MOBEACHUS MPU padOTe C BEIIeCTBaMH,
a TAK)KE€ B CUTYAILUAX, YTPOKAIOLIUX 3JOPOBbIO U JKU3HU JIIOACH;

CIIOCOOHOCTH TIPUMEHSTHh 3HAHUS, MONydaeMble TNPU HM3YYCHUM XUMHHU, ISl PEIICHUS
3a71a4, CBA3aHHBIX C OKPYKarOUIEH NPUPOJHON CPEIOH, ISl TOBBIIEHUS YPOBHS 3KOJIOTMYECKOM
KYJIbTYpPbl, OCO3HAHHUS IJ100ATIbHOTO XapaKTepa SKOJOTHYECKHUX MPOOJIeM U MyTe MX pelieHus
MOCPEJACTBOM METOJIOB XUMHUH, IKOJIOTHYECKOI'0 MBIIUICHHS, YMEHUSI PYKOBOJCTBOBATbCS UM B
MO3HABATEJIbHON, KOMMYHUKATUBHON U COLUAJIBHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbHI

B cocraBe MerampenMeTHBIX pe3yIbTaTOB BBIICISIOT 3HAYUMBIC 171 (HOPMUPOBAHUS
MHPOBO33pEHUs OOILICHAYYHbIC MOHATUS (3aKOH, TECOpHSs, MPUHIUI, THUIOTe3a, (akKT, cUCTeMa,
MPOILIECC, PKCIEPUMEHT U APYTroe.), KOTOPBIE UCIIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4€OHBIX
MpeIMeTax M MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEIMETOB ()OPMUPOBATH MTPEICTABICHUE O
LIEJIOCTHOM HAayyHOW KapTHMHE MHpa, U YHHBEpcajbHble ydeOHble NeHCTBUS (IMO3HABaTEIbHbIE,
KOMMYHHKATHBHBIC, PETYISTUBHBIE), KOTOpble oOecrnednBaroT (HOpPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITEIIBHOMY TUIAHUPOBAHUIO M OCYIIICCTBICHUIO YU€OHOH JACATEIHHOCTH.

ITo3HaBaTe/IbHbIEC YHUBEPCAJIbHbIE YUeOHbIe 1eliCTBUS

ba3oBble Jiornyeckue 1efcTBUA:

YMEHUS MCHOJB30BaTh MPUEMBI JIOTUYECKOTO MBIIUIEHAS NPU OCBOCHUM 3HAHMIL:
pacKpblBaTh CMBICI XUMHUYECKUX TOHATHNA (BBLACNATh HMX XapakTepHblE MpPHU3HAKH,
yCTaHaBJIMBATh B3aUMOCBSI3b C IPYTUMU MOHSATUSAMHM), UCIIOIH30BATh MOHATUS JIJIi OOBSICHEHUS
OTIENbHBIX ()aKTOB M SBIICHUH, BBIOMPATh OCHOBAaHUS M KPUTEPUU IS KIacCH(PHUKAIUU
XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKIUH, YCTAaHABIMBATh PUUMHHO-CIICJICTBEHHbBIE CBS3U
MEXIy 00BEKTaMH U3YUYE€HHUSI, CTPOUTH JJOTUUECKHUE PACCYXKACHUS (MHAYKTUBHBIC, 1€TYKTUBHbIE,
10 aHAJIOTUH), JIeJIaTh BBIBOBI U 3aKIIIOUEHUS;

YMEHUE MPUMEHATh B IMPOIECCE MO3HAHUS MOHATUS (IIPEIMETHBIE U METAIlpEeIMETHBIE ),
CUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCIOIb3yeMble B XHMHH, MPEOOPa30BBIBATH LIMPOKO
MPUMEHsSIEMbIE B XUMHH MOJIeTIbHbIC MPEACTABICHUSI — XUMHUYECKUN 3HAK (CHMMBOJI DJIEMEHTA),
XuMudeckass (opmyna W ypaBHEHHE XHUMHUYECKOW pEakluu — TMpPU PEIICHUU Yy4eOHO-
MO3HABATENBHBIX 3a/4a4, € Y4YETOM OTHUX MOJEIBHBIX MPEJICTABICHUN BBIABIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3y4aeMbIX OOBEKTOB — XMMHYECKHX BEIIECTB U
XUMHUYECKHUX PEAKIIMi, BBISBISITH OOIIME 3aKOHOMEPHOCTH, MPUYUHHO-CICACTBCHHBIC CBSI3H U
MIPOTUBOPEYUS B U3yUAEMBbIX MIPOIECCAX U SABJICHUSIX.

basoBbie ucciieoBare/ibCKie AeHCTBUA:



YMEHHUE HCIOJb30BaTh OCTABJIECHHBIE BOIPOCHl B KAayeCTBE MHCTPYMEHTA IO3HAHUS, a
TaKkKe B KauyecTBE OCHOBBI JUI1 (OPMUPOBAHUS TUIIOTE3bl IO MPOBEPKE MPABHUIBHOCTH
BBICKa3bIBAEMBIX CY)KICHHIA;

NpUOOpETeHNE OIblTa MO IUIAHUPOBAHHIO, OpraHU3allMd U IMPOBEACHUIO YYEHHYECKHX
HKCIEPUMEHTOB, YMEHHE HA0JII0JaTh 32 XOJIOM MPOIIEeCcca, CaMOCTOSITEIbHO IPOTHO3UPOBATh €r0
pe3ynbTat, (GopMyIHpoBaTh O00OOMICHHS W BBIBOABI MO pe3yiabTaTaM HpPOBEAEHHOTO OIbBITA,
HCCIIEIOBAHMs, COCTaBIATh OTUYET O MPOJIEIaHHON paboTe.

Padora ¢ nadopmanmeii:

yYMEHHUE BBIOMPATh, AaHATM3UPOBATH U HHTEPIPETUPOBATH HH(POPMAIIHIO PA3THYHBIX BUIOB
1 GOpM IpeJICTaBICHUs, TOJYyIaeMYI0 U3 Pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJISIpHAs JINTepaTypa
XUMHAYECKOTO COJICpKaHUs, CIpPaBOYHbIE mocoOus, pecypchl HWHTepHEeTa), KpUTHUECKH
OLIEHUBATh IPOTUBOPEUMBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHUE MPUMEHSATh Pa3IMuHble METO/IbI U 3aIpOChl IIPU OUCKE U 0TOOpe MHPOPMALIUU U
COOTBETCTBYIOIIHX JaHHBIX, HEOOXOAMMBIX JIJISl BHITIOJTHEHUS yIEOHBIX U TO3HABATEIBHBIX 33/1a4
OIpeNIeIEHHOr0 TUIA, MPUOOpETeHHEe omblTa B 00JACTH HUCMOJb30BaHUSA HH(POPMALMOHHO-
KOMMYHHUKATHBHBIX TEXHOJOTHH, OBIAJCHUE KYIbTYPOl aKTUBHOT'O MCIIOJIb30BAHMS PA3IIMYHBIX
MTOMCKOBBIX CHCTEM, CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIBHYIO (opMy mpencTaBiIeHHS
nHGOpPMALMM U WUIIOCTPUPOBATH pEIlaeMble 3a/lauyll HECIOXKHBIMH CXEMaMH, AMarpaMMaMH,
apyrumu popMamu rpa@uk ¥ ©X KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh M aHAIU3UPOBATh B IIpoliecce y4yeOHOM M MCCIIe0BAaTENbCKON
NEeSTeTbHOCTH UH(OPMAIIHIO O BIUSHUU MPOMBIIUIEHHOCTH, CEIbCKOT0 X03IUCTBA U TPAHCIIOPTA
Ha COCTOSTHUE OKPYKaIOMIeH IPUPOTHOH CpeIb.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:

YMEHHUS 3aJaBaTh BOIpPOCH (B Xoje Juanora W (WIM) JAUCKYCCHH) IO CYLIECTBY
o0cyxmaeMoii TeMbl, (HOPMYIHPOBATH CBOM TPEJIOKEHUS] OTHOCHUTEIIFHO BBITIOJTHEHUS
IIPEI0KEHHON 3a1auH;

YMEHUS MPEACTABIATh NOTYYSHHBIE PE3yIbTaThl TO3HABATEIBHOM JEATENFHOCTH B YCTHBIX
YW TIHCBMEHHBIX TEKCTaxX; JeNaTh TPE3CHTANUIO0 pPE3yJbTaTOB BBIMOJHEHUS XHMHUYECKOTO
JKCHEepUMEHTa (JJa0OpaTOPHOIO OIbITa, J1AOOPaTOPHOM pPabOTHI MO MCCIEIOBAaHHUIO CBOWCTB
BEIECTB, YU€OHOTO MPOCKTA);

YMEHUS y4eOHOIro COTPYJHHMUYECTBA CO CBEPCTHMKAMU B COBMECTHOM IO3HABATEIbHON U
HCCIIEZIOBATENILCKOM JEATEIbHOCTH NPU PEIIEHUH BO3HHUKAIOIIMX IMpOoOJieM Ha OCHOBE yuéra
OOIIMX WHTEPECOB M COTJAcOBaHUsS MO3ULUH (00CYXIeHHs, OOMEH MHEHHUSMH, «MO3TOBBIE
LITYpMBbD», KOOPJAMUHAIMS COBMECTHBIX JEHCTBHMH, ONpeeeHe KPUTEPHEB MO OLEHKE KauecTBa
BBHITIOJTHEHHOW paOOTHI U IPYTHE).

PeryasiTUBHbIe YHMBepcaabHble yueOHbIe AeiicTBUSA:

YMEHHUE CaMOCTOSITENIbHO OMNPEAENATh LENHU AeSTeIbHOCTH, IUIaHUPOBaTh, OCYIIECTBIIATS,
KOHTPOJHMPOBATh M TPU HEOOXOAMMOCTH KOPPEKTUPOBATh CBOIO JAEATEIbHOCTb, BBIOMPATH
HauOosnee HhdexTuBHBIE CHOCOOBI pelmIeHWs Y4eOHBIX W TO3HABATENBHBIX  3ajad,
CaMOCTOSITEJIbHO COCTABJIATh WM KOPPEKTHPOBATH NMPEAJIOKEHHBIM aJrOpUTM JIEHCTBUHA Npu
BBITIOJTHEHUH 33/IaHUH ¢ y4ETOM IIOJydeHHUs] HOBBIX 3HAHMH 00 HM3y4aeMbIX OOBEKTaxX —
BEIIECTBAX U PEAKLUAX, OLIEHUBATh COOTBETCTBHME MOJYYEHHOTO pe3yibTaTa 3asBICHHOHN LeiH,
YMEHHUE UCIIONB30BaTh U aHATM3UPOBATH KOHTEKCTHI, MIPeAiaraéMble B YCIIOBHM 3aJaHHM.

HNPEJMETHBIE PE3YJIbTATHI

B cocraBe mnpeaMETHBIX pe3yabTaTOB IO OCBOEHHIO O0S3aTEIBHOIO COJCpPXKAHUA,
YCTQHOBJICHHOTO JaHHOM (¢exnepanpHO paboueld mporpaMMoi, BBIIEJSIOT: OCBOCHHBIE



o0yJaroIMMKCsS HaydHble 3HAHMWs, YMEHHMs M CcIocoObl JeilcTBuii, cneuuduyeckue ais
MpeaIMETHON 00nacTi «XuUMHs», BUIBl JIEATEIBHOCTH IO TOJIYYEHHIO HOBOTO 3HAHHUSA, €ro
MHTEPIpPETAINH, PEOOPa30BAaHUIO U IPUMEHEHHUIO B PA3JIUYHBIX YI€OHBIX U HOBBIX CHTYaILIUsX.

K konmy oOydeHus B 8 kjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI
OTpaXkaThb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCS YMEHHUIA:

PacKpbIBaTh CMBICIT OCHOBHBIX XHMHYECKHX MOHSATHI: aTOM, MOJEKYyJa, XUMUIECKAN
AJIIEMEHT, IMPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMeCh (OJHOpOIHAs U
HEOJIHOPO/IHAsA), BaJEHTHOCTb, OTHOCUTENIbHAs aTOMHas M MOJIEKYyJspHas Macca,
KOJIMYECTBO BEILECTBA, MOJIb, MOJSIpHash Macca, MaccoBas J0JII XHUMHYECKOIro
AJIEMEHTAa B COEAUHEHHM, MOJIIPHBIM O0BEM, OKCHJ, KHCIOTa, OCHOBAaHHE, COIIb,
ANEKTPOOTPHULIATEILHOCTD, CTENIEHb OKUCIICHHSI, XUMUYECKasl peaklys, KJIacCUPUKaIsI
peaKIUii: peakMyi COeAMHEHMs], peaKLul Pa3IoKEeHHs, PEaKM1 3aMEILLEeHUs], PeaKIu
oOMeHa, 9K30- ¥ SHJOTEPMUYECKHE PEaKIMH, TETNIOBOH dPEeKT peakiuu, sIpo aToMa,
AJIEKTPOHHBIN CJION aToma, aTOMHas OpOMTajb, paJuyc aToMa, XUMHUYECKas CBS3b,
HOJISIpHAs M HENOJsIpHAs KOBAJEHTHAs CBA3b, MOHHAS CBsI3b, MOH, KAaTHOH, aHUOH,
pacTBOp, MaccoBasi J0Js BelllecTBa (IPOLEHTHAs KOHILIEHTpallKs) B pacTBOPE;
WITIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMUMMYECKUX MOHSATHH U NPUMEHSATH 3TH
MIOHSTHS TIPU ONIMCAHUH BEIIECTB U MX MPEBPALICHHN;

UCMOJIb30BaTh XMUMHMYECKYI0 CHUMBOJMKY JJIsl COCTaBlIeHHMS (HOpMYJT BELIECTB H
YPaBHEHUN XUMUYECKUX PEaKIUH;

OIpeNeNiATh BaJCHTHOCTh AaTOMOB 3JEMEHTOB B OHMHApHBIX COCJAMHEHHSX, CTENEHb
OKHCIICHHSI DJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, MPUHAIKHOCTh BEHIECTB K
OnpesieI€HHOMY KJlacCy COEeIMHEHMH 1o QopMmyiaMm, BHJ XUMHYECKOW CBS3U
(xoBaJIeHTHas! M1 MOHHAs) B HEOPraHUYECKUX COCIUHEHUSX;

packpbiBath cmbici Ilepuonuyeckoro 3akona JI. M. MenneneeBa: 1eMOHCTpUPOBATh
NOHUMaHHE TMEPUOANYECKON 3aBUCHMOCTH CBOMCTB XMMHUYECKHX JJIEMEHTOB OT HX
nojnoxeHus B Ilepuonmyeckoil cucTteme, 3aKOHOB COXPAHEHHUS MacChl BELIECTB,
MIOCTOSIHCTBA COCTaBa, aTOMHO--MOJICKYJISIPHOTO YU€HUS, 3aKOHAa ABOTaJipo;
ONHKCHIBATh M XapakTepuszoBaTh TabmmuHyto Gopmy [lepromndeckoit cucTeMbl
XMUMUYECKHX 3JIEMEHTOB: pa3iuyaTh MOHATUS «TJlaBHas moArpynmna (A-rpynma)» u
«mobouHass noxarpynna (b-rpymma)», manele ¥ OOJbIIME TNEPUONBI, COOTHOCUTH
0003HaueHus1, KOTopble UMeroTes B Tadmuue «llepuonnueckas cucremMa XMMHYECKHX
anemeHToB J[. . MeHneneeBa» ¢ YHCIOBBIMH XapaKTEPUCTHKAMHU CTPOEHHUS aTOMOB
XUMHUYECKHX DJJIEMEHTOB (COCTaB MW 3apsig sapa, oOmiee 4YHCIO 3JIEKTPOHOB U
pacrpeielieHre UX 10 3JEKTPOHHBIM CIIOSIM);

KJIaccU(UIIMPOBATh XMUMHUYECKUE 3JIEMEHTHI, HEOPraHMYECKUE BELIECTBA, XUMUYECKUE
peakiuu (10 YMCIy M COCTAaBy Y4YacCTBYIOLIMX B PEAKLMU BEILIECTB, N0 TEIJIOBOMY
sdpdexry);

XapaKTepu30BaTh (OMUCHIBATH) OOIMHME XMMHYECKHE CBOMCTBA BEIECTB PAa3TMYHBIX
KJIAacCOB, IMOATBEpXkJas ONHCAHHWE MpPUMEpPAMU  MOJIEKYISIPHBIX  YpaBHEHHUH
COOTBETCTBYIOIINX XUMUIECKUX PEaKITHIA;

MPOTHO3UPOBATh CBOICTBA BELIECTB B 3aBUCUMOCTH OT MX KayeCTBEHHOT'O COCTaBa,
BO3MOYKHOCTH MTPOTEKAHHUS XUMUIECKHIX MPEBPANICHAN B PA3TIMUHBIX YCIOBHSAX;
BBIYUCIISITh OTHOCUTEIbHYIO MOJIEKYJISPHYIO U MOJIIPHYIO MacChl BEIIECTB, MaCCOBYIO
JIOJIF0 XUMUYECKOTO AJIEMEHTa 10 (popMyIie COeTUHEHHsI, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI IO YPAaBHEHUIO XUMUUYECKON PEeaKLny;



IIPUMEHATh OCHOBHBIE ONEPALMU MBICIUTEIBHON NESITENBHOCTH — AaHANU3 U CUHTE3,
cpaBHEHHE, 0000IIEHUE, CHCTEMATH3AINI0, KIACCH(PUKAIUIO, BBISBICHUE MPUYUHHO-
-CJICJICTBEHHBIX CBSI3€M — IIJII M3YYEHUS CBOMCTB BEIIECTB U XMUMHUYECKUX pPEaKIIUi,
€CTECTBEHHO-Hay4YHbIE METOJbl  IO3HaHUsS —  HaOIoJcHUE, U3MEpPEHUE,
MOJIETUPOBAHUE, SKCIIEPUMEHT (pEeasIbHBINA U MBICJICHHBIN);

CleoBaTh TMpaBWIaM TOJb30BAaHUS XUMHUYECKOW TMOCYyqoi U J1ab0paTopHBIM
o0opymoBaHHEM, a TaK)Ke MpPaBWJIAM OOpaIleHHs C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSMU TIO BBIOJHEHHUIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB MO MOTYyYEHUIO
U COOMpaHUIO Ta3000pa3HBIX BENMIECTB (BOJOPOAA M KHCIOPOJa), MPUTOTOBICHHIO
pacTBOPOB € OMPEAECIEHHON MacCOBOM J0JIEW paCTBOPEHHOTO BEILIECTBA, MNIAHUPOBAThH
Y MPOBOJIUTh XMMUYECKUE IKCIIEPUMEHTHI IO PACIIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHUCIIOT C TIOMOIIIbIO HHIUKATOPOB (JITAaKMYC, PeHOIPTaICnH, METUIIOPAHXK U APYTHUE).

K konny oOydeHus B 9 kjacce mpeIMeTHbIE pe3ybTaTbl HA 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y O0YUAIOIIMXCSl YMEHHUIA:

pPacKpbIBaTh CMBICI OCHOBHBIX XUMHYECKHX IMOHSATUH: XMMUYECKHH AJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELECTBO, CJI0KHOE BELECTBO, BAJIEHTHOCTD,
ANEKTPOOTPULIATEILHOCTh, CTENEHb OKHUCIICHMS, XUMUYECKass peakuus, XUMHUYECKas
CBsI3b, TETUIOBOM 3(PEKT peakiuu, MOJb, MOJSIPHBIA 00BEM, pacTBOP, IJIEKTPOJIUTHI,
HEDJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAs JUCCOLMAIMS, peakU HOHHOIo OOMeHa,
KaTajau3aTop, XUMHYECKOE paBHOBECHE, OOpaTHUMble U HEOOpaTUMBIE PpEaKIUH,
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKUWH,  OKUCIHUTEIb,  BOCCTAHOBUTEIb,
OKHCIICHHE ¥ BOCCTAaHOBJCHHE, aUIOTPONHs, aM(pOTEPHOCTb, XHUMHYECKas CBS3b
(koBaJleHTHasi, MOHHAs, MeTa/NIn4yecKas), KpUCTAJUIMUecKas peméTka, KOppo3us
METaJJIOB, CIUIaBbl, CKOPOCTh XHMHUYECKOW peakluu, MpeneabHO JOMmyCcTUMas
koHueHrpauus [1/IK Bemectsa;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHUMHUYECKHX MOHATUN M MPUMEHSTH 3TH
MOHSITHS [IPU ONIMCAHUM BEILECTB U UX IPEBPAILECHUI;

UCIIONIb30BAaTh XHMMHUYECKYI0 CHMBOJHUKY [UJIsi COCTaBieHHs (OpMysd BeEIIeCTB U
YPaBHEHUN XUMUYECKUX PEaKIUH;

OTpeeNATh BaJeHTHOCTh M CTENEHb OKHUCJICHHS XUMHUYECKHX OJJIEMEHTOB B
COEIMHEHUSX Pa3JIMYHOIO COCTaBa, IMPHUHAJJIEKHOCTh BEILIECTB K ONPEACIEHHOMY
KJIacCy COeIMHEHUH Mo Qopmysiam, BUJ XUMUYECKOW CBs3M (KOBaJECHTHas, WOHHAf,
METaJlJIn4YecKasi) B HEOPraHWYECKUX COEIMHEHHUAX, 3aps] HOHA IO XHMHUYECKOH
dopMyiie, XxapakTep Cpelbl B BOJHBIX PAacTBOPAaX HEOPraHWYECKUX COECTUHEHUH, THUI
KPUCTAITMYECKON PEeIIETKA KOHKPETHOTO BEIIECTBA;

packpsiBaTh cMbici [lepronnueckoro 3akona . . MeHneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMHUCHIBATh U XapaKTepu3oBaTh TabnuuHyo dopmy [leproanueckoit
CHUCTEMBI XMMHMUYECKHMX JJIEMEHTOB: pa3jinyaTh IOHATUS «JaBHass noiarpymnmna (A-
rpynna)» u «mnobounas mnoarpynmna (b-rpynma)», Mansle W OOJbIIME TEPHOJIBI,
COOTHOCUTHb 0003Hau€HUs, KOTOpblE HUMEIOTCS B IEPUOAMYECKOW Tabiume, C
YHUCJIOBBIMHM XapaKTEPUCTUKAMU CTPOEHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB U
3apsif sapa, 00Illee YUCiIo IEKTPOHOB U paclpeieIeHHe UX 10 IEKTPOHHBIM CIIOSIM),
OOBSICHATH O0OIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMCTB 3JIEMEHTOB M HX
COEIMHEHUH B Mpenenax MajiblX MEPUOJIOB U TJABHBIX MOArPYNI C YYETOM CTPOCHUS
UX aTOMOB;



KJ1acCu(UIUPOBATh XUMUYECKUE AIIEMEHTHI, HEOPraHNYECKHE BEIEeCTBA, XUMUYECKUE
peakiuu (10 YMUCIYy U COCTaBY Y4YacCTBYIOIIMX B PEAKIUU BEUIECTB, MO TEIUIOBOMY
s dexTy, Mo NBMEHEHHUIO CTETICHEeH OKUCIIEHUS XUMUYECKHUX JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBATh) OOIMMEe H crenu(UUECKue XHUMHYECKHE CBOHCTBA
MIPOCTHIX U CIIOKHBIX BEIIECTB, MOATBEPIK/Iasi OMTMCAHUE MMPUMEPAMH MOJICKYISPHBIX U
MOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN;

COCTaBJISITh YPABHEHUS JICKTPOJUTHYECKON JUCCOIMAIIMU KUCIIOT, EI04YeH U COoJeH,
MOJIHBIC U COKpAIIEHHBIC YPaBHEHUS peaklnii HOHHOTO 0OMEHa, YpaBHEHHS pEaKlui,
MOATBEPXKIAIOIINUX  CYIIECTBOBAHME TI'€HETUYECKOM CBA3M MEXKAY BEIIECTBAMHU
Pa3IMYHBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIMI IMOCPEACTBOM
COCTaBJICHUS AJICKTPOHHOTO OajaHca 3THX PeaKIInii;

MIPOTHO3UPOBATH CBOMCTBA BEIICCTB B 3aBUCHUMOCTU OT UX CTPOCHHUS, BO3MOXKHOCTHU
MPOTEKAHUSI XUMUYECKHUX MPEBPAIICHUIN B PA3JIMYHBIX YCIOBUSX;

BBIYHCIIATH OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAacChl BEIIECTB, MaCCOBYIO
JIOJTF0 XUMHUYECKOTO DJIEMEHTa 110 (hopMyJie COSTMHEHHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOAUTH PACUETHI [0 YPABHEHHUIO XUMUYECKOM peaKIuu;

coOJIfOIaTh TpaBWJIa TIOJB30BAaHUS XUMHUYECKOM TMOCYJI0M W Ja0OpaTOPHBIM
obopymoBaHHeM, a Takke MpaBuia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKIUSIMU TI0 BBITIOTHEHUIO JTA0OPATOPHBIX XUMHYECKUX OMBITOB IO MOJIYYSHUIO
¥ COOMPAHUIO Ta3000Pa3HBIX BEIIECTB (aAMMHAaKa M YTIEKUCIOTO ra3a);

MIPOBOJIUTh PEAKIINH, TOITBEPKIAONTNE KAUECTBEHHBIM COCTaB Pa3JIMUHBIX BEIIECTB:
pacmo3HaBaTh ONBITHBIM MYTEM XJIOPHI-, OpOMHUI-, MOAMUI-, KapOoHat-, (ocdart-,
CWJIMKAT-, Cyab(dar-, THIPOKCHI-UOHBI, KATHOHBI AMMOHHS M WOHBI HW3YYCHHBIX
METAJIOB, MPUCYTCTBYIOIIME B BOJIHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;
MPUMEHSATh OCHOBHBIE ONEPALMH MBICIUTEIBLHON AEATEIBHOCTH — aHAJIU3 U CHUHTE3,
cpaBHEHHE, O0000IIEHNEe, CHCTEMATH3allMi0, BBISIBICHUE MPUYHMHHO-CIICICTBEHHBIX
CBSI3€M — JUISl U3YYEHMS CBOMCTB BELIECTB M XMMHUYECKHUX PEaKLUUW, €CTECTBEHHO-
HAay4YHbIE METOABl TO3HAHWS — HaAOMIOJEHHE, W3MEPEHHE, MOJICITUPOBAHKE,
AKCIICPUMEHT (PEAIbHBINA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
KoauuecTBo yacoB
Ne HaumeHoBaHue pa3iesioB U DJIeKTPOHHBbIE (HH(PPOBbHIE)
KouTposabHbie IpakTnyeckue
n/n TeM IPOrpaMMbl Bcero o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
Pa3pea 1. [lepBonavajbHble XUMUYeCKHEe TIOHATHS
XuMmust — BakHasi 001acTh

11 €CTECTBO3HAHUSA U 5 ) bubmuotexa [IOK

' MPAKTUYECKOU 1€ATETbHOCTH https://m.edsoo.ru/7f41837¢c

YeJI0BeKa

12 BemiecTBa 1 xXuMuueckue 15 | bubmuorexa [IOK

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

Hroro no pazneny 20

Pa3nea 2. BaxkHejilme npeacTaBuTe/ I HEOPraHU4eCKUX BellecTB
21 Bosnyx. Kucnopon. I[lonsitue 6 bu6numorexa LIOK

' 00 okcumax https://m.edsoo.ru/7f41837¢
59 Bonopoa.Ilonsitue o kuciorax g | bubmuorexa [IOK

' U COIAX https://m.edsoo.ru/7f41837¢c
)3 Boma. PactBopsr. [Tonstue 06 5 | 1 bubnuoreka [IOK

' OCHOBaHHAX https://m.edsoo.ru/7f41837¢
54 OCHOBHBIE KJIaCChI 1 | | bubnmoreka [JOK

' HEOPraHWYECKUX COCIMHEHUI https://m.edsoo.ru/7f41837¢

Hroro no pazgeny 30




Paznen 3. Ilepuoguuecknii 3axoH u Ilepuoauveckas cucrema xumudeckux 3jaeMenToB /[. U. MengeneeBa. CTpoeHune aToMOB.

Xumuuyeckas ¢Bsizb. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIE P€aKIuu

[Teproanueckuii 3aKOH U
31 Ilepunonnueckas cucrema 7 bub6mmoreka [IOK
XMMUYECKUX diemMeHToB /1. M. https://m.edsoo.ru/7f41837¢
Mennene-eBa. CTpoeHue aToma
XuMudeckas CBSI3b. BuGmiorexa LIOK
32 OwicanTeBH0- 8 2 https:/m.edsoo.ru/741837c
BOCCTAHOBUTEJIbHBIE PEAKIIUU
bu6nmoreka [IOK
Hroro o pasexy 15 https://m.edsoo.ru/7f41837c
PeszepBHoe Bpemsi 3 bubamorexa [IOK
https://m.edsoo.ru/7f41837¢c
OBIIEE KOJIMYECTBO YACOB I10 63 5
I[TPOI'PAMME




9 KIIACC

KosnyecTBo 4acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3iesnoB u TeM nudposbIe
Ne n/m P Konrpoabusie | IIpakTHyeckue (mupp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIC
padoTbI padoTbI
pecypchbl
Pa3pnen 1. BemecTBo 1 XMMHYeCKHE peaKIUH
11 [ToBTOpeHMEe 1 yriuyodieHne 3HaHUN 5 1 bu6nuoreka [IOK
' OCHOBHBIX pa3fIeIoB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [IOK
' peaxkuit https://m.edsoo.ru/7f41a636
13 DNEeKTPOTUTHYECKAs JUCCOIHALIHS. g | | bu6nmoreka [IOK
' XHMMHUYECKUE PEAKLIUU B PACTBOPAX https://m.edsoo.ru/7f41a636
Hroro no pasneiny 17
Paspnen 2. HemeTa/uibl M X COCAUHEHUS
)1 OO01mast XapaKTepUCTHKa XUMUICCKUX 4 | bu6nnoreka [IOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OOm1ast XapaKTepUCTHKA XUMUUYECKUX
2.2 anemeHToB VIA-rpynmsl. Cepa u eé€ 6 bubmmorexa [IOK
’ PYTHIRL L-€p https://m.edsoo.ru/7f41a636
COEJIMHEHUS
OO01mast xapaKTepUCTHKa XUMUIESCKUX
2.3 aneMeHTOB VA-rpymisl. A3ot, pochop u ux 7 1 brbmmorexa LIOK
' py ) ’ P https://m.edsoo.ru/7f41a636
COEINHEHUS
OO01as xapaKTepuCTHKa XUMUYECKUX
2.4 aneMeHToB [VA-rpynmnsl. Yriepona u 8 1 2 bubmmorexa OK
' 3 PYTHIRL. STICPOA https://m.edsoo.ru/7f41a636
KPEMHUH U UX COEUHEHUS
Hroro no pazneny 25




Pa3zgen 3. MeraJLiIbl 1 MX cOeIMHEHHUS

but6mmoreka [IOK
) i 4
3.1 Obmpue CBOHCTBA METAIIOR https://m.eds0o.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxueiinme MeTauibl U UX CO€IUHEHUS 16 hitps://m.edsoo.rw/7f41a636
Hroro no pasueny 20
Pa3jnen 4. Xumus u oxkpy:xamomas cpeaa
4.1 BemtecTBa 1 MaTepualbl B )KU3HU YEJIOBEKA 3 bubmorexa HOK
' et p hitps://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bhe 3 but6mmoreka [IOK
PBHOC BpeMi https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI )51 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensa O.C., OctpoymoB U.I'., Cnaakos C.A., AKIMOHEpHOE
obmectBo «M3naTenpcTBO «IIpocBemenney
» Xumus, 9 xkmacc/ 'abpuensa O.C., OctpoymoB WN.I'., Cnaakos C.A., AKimoHepHoe
obmectBo «M3naTenpcTBO «IIpocBemenney

- OCHOBHAs JIUTEpaTypa

INa6puensu O.C. Xumust: 8 kiace : yueOHUK 7151 00111e00pa30BaTEIIbHBIX YIPEIKICHUM.
M.:Ipoda. 2019r.

INabpuensu O.C. Xumus: 9 kiace : yueOHUK 17151 00111e00pa30BaTeIbHBIX YIPEIKICHUN. —
M.:Ipocda. 2019r.

- IOTIOJIHUTENbHAS TUTEpaTypa

1. XKypHan «XumMus B LIKOJIE»;

2. Kontpen - Xumus nis Beex (http://kontren.narod.ru). - uHGOpManmoHHO-
00pa3oBaTeNIbHBIN CalT AJIS TeX, KTO U3Y4aeT XUMHIO, KTO €€ MPEroaeT, sl BCeX KTO
HUHTEpeCcyeTcs XUMHE.

3. Anxumuk (http://www.alhimik.ru/) - oauH U3 Ty4YIIMX CANTOB PYCCKOS3BIYHOTO
xuMHuueckoro MHTepHeTa OpHEeHTUPOBAHHBIN HA YUUTENS M YUCHHUKA, IPernogaBaTelis u
CTYJICHTA.

4, 3HLII/IKJIOHC,Z[I/I‘ICCKI/II>'I CJIOBApb FOHOT'O XMMHUKa

METOAUYECKHUE MATEPHUAJIBI JIUISA YYUTEJIA
- OCHOBHAas JuTepaTypa
1. T'a6puensu O.C. IIporpamma kypca xumuu ais 8-11 kiaccoB 0611e00pa3oBaTeIbHBIX

yupexnaenuil. — M.: JIpoda;



2. I'abpuensn O.C. Xumus: 8 kiacc : yueOHUK Ui 0011e00pa30BaTeIbHbIX YUPEKICHUH. —
M.: Ipoca.2019r.

- IOTIOJIHUTENBbHASL IUTEPATypa

1. 'abpuensn O.C. M3yuaem xumuio B 8 KiI.: tuaaktudeckue Matepuainsl / O.C.
I'a6puensy, T.B. Cmupnosa. — M.: bauk mttoc

2. Xumus: 8 Ki1acc: KOHTPOJIbHBIE U MTpoBepoUHbie paboThl k yueoHuky O.C. ['abpuensna
«Xumus. 8knace» / O.C. IN'abpuensn, [1.H. bepeskun, A.A. Ymakosa u 1ip. — M. : [Ipoda;
3. I'abpuensn O.C., Bucko6oinukosa H.I1., flurykoBa A.B. HactonbHast KHUTa yunuTes.
Xumus. 8 ki1.: Meroamueckoe nocodue. — M.: JIpoda;

4. I'a6puensu O.C., Pynos H.H., TonkynoB B.M. Xumuyeckuii SKCiepuMeHT B IIKOJE. 8
kiacc. — M.: llpoda

5. Anxumuk (http://www.alhimik.ru/) - o1uH U3 Ty4IuX CaiTOB PyCCKOSA3BIYHOTO
XUMHUYecKoro MlHTepHeTa OpUEHTHPOBAHHBIN HAa YUUTENS U YUEHUKA, IIPENoAaBaTess u

CTYJEHTA.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
CD «Heopranuueckasi XUMUs», U31aTEIIbCTBO «YUUTEIb)

[ CD «lIIkoma Kupuna u Medoausy, N31aTeNbCTBO «Y YHTEIIh)

[ Xumus. [lpocsemenne «Heopranuueckass XuMus»,. 8 kjacc. (Ha 2-X AMCKax)

[ Xumus (8-11 knacc). Buptyanbnast maboparopust (yaeOHOE 3JIEKTPOHHOE U3/IaHKE)
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