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HHOACHUTEJBHASA 3AITUCKA

[TporpamMmMa o XMMHH Ha YpOBHE OCHOBHOT'O OOIIET0 00pa30BaHMs COCTABICHA HA OCHOBE
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO
obmero obpazoBanus, npeactaBieHHBIX B @I'OC OOO, a Ttakke Ha OCHOBE GenepalbHON
paboueil mporpaMMbl BOCIIUTAHUS M C YYETOM KOHIICTILIMU MPENoJaBaHus Yy4eOHOTO IpeaMeTa
«XuMus» B 00pa3zoBaTesbHbIX opranu3anusax Poccuiickoit denepannu.

[IporpaMmma mo xumMuM Ja€T MpeACTaBIEHUE O LENsIX, OOIIel cTpareruu OoO0ydeHws,
BOCIIMTAHMSI U Pa3BUTHs OOYYarOIIMXCS CpEeACTBAMM Y4e€OHOro IIpeIMeTa, YCTAHABIIMBAET
o0s13aTeIbHOE IIPEIMETHOE COJEepKaHUE, MPelyCMaTpUBaeT paclpeiielieHne ero Mo Kjiaccam u
CTPYKTYpUPOBAHHUE I10 pa3esiaM U TEMaM IPOrpaMMbl 110 XUMUH, ONIPEAEIAET KOIMUECTBEHHbBIE
U KAYECTBEHHbIC XAPAKTEPUCTUKU COJAEPKAHMS, PEKOMEHIYEMYIO IIOCIEJ0BATEIbHOCTD
W3YYCHHUSI XUMHUU C YIETOM MEKIPEAMETHBIX M BHYTPHIIPEAMETHBIX CBS3€H, JIOTHKU Y4eOHOTO
mpolecca, BO3pacTHBIX 0COOCHHOCTEH 00ydaroImuxcs, ONpeesisieT BO3SMOKHOCTH IIpeaMeTa JUis
peasinzanuu TpeOOBaHUI K pe3ysibTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelIbHOI MporpamMmbl Ha
YPOBHE OCHOBHOT'O OOIIET0 00pa30BaHus, a TaKKe TpeOOBaHMI K pe3yabTaTaM 00y4YeHHs] XUMUU
Ha YpOBHE LieJiedl W3y4eHHMs] I[peiIMeTa M OCHOBHBIX BHUJOB y4eOHO-IIO3HABaTEJIbHOM
JEeSITeIbHOCTH 00Y4ar0IIerocs Mo OCBOCHUIO Y4eOHOTO COJepKaHUSI.

3HaHUE XUMUH CITY)KHUT OCHOBOU JUIsl JOPMHUPOBAHUS MHUPOBO33PEHUS 00YUAIOIIETOCS, €r0
MIPEJICTABICHUI O MaTepUaIbHOM €IMHCTBE MUPA, BAKHYIO POJIb UTPAIOT GOPMUPYEMbIE XUMUEH
IIPEJICTAaBICHHS O B3aUMOIPEBPAILCHUSIX SHEPTUU U 00 HBOJIIOLIMU BEIIECTB B MIPUPOJIE, O MYTSIX
pelieHus TI00albHBIX MPOOJIEM YCTOWYMBOTO pa3BUTHS UEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOH, MUILEBOM U AKOJIOTMYECKOM 0e3011acCHOCTH, POOJIEM 3ApaBOOXPAHEHNUS.

N3yuenune xumuu:

CIOCOOCTBYET peanu3ali BO3MOXHOCTEH JJIsi caMOpa3BUTUS U (OPMHUpPOBaHUS
KYJIbTYpPBI JINYHOCTH, €€ 001Iel 1 PYyHKIIMOHATBHON TPAMOTHOCTH;

BHOCHT BKJIaJ] B (pOpMHpOBaHKHE MBIIUIEHHUS] U TBOPUYECKUX CIOCOOHOCTEH oOyuaromuxcs,
HAaBBIKOB HMX  CaMOCTOSITENIBHOM  y4eOHON  /[eATEeNhbHOCTH, OKCIHEPUMEHTaJIbHBIX |
UCCIIEIOBATENIbCKUX YMEHUH, HEOOXOOUMBIX Kak B TIIOBCEAHEBHOW JKM3HM, Tak M B
npo¢ecCHOHATILHOMN 1eATENIbHOCTH;

3HAKOMHUT €O CHEIU(UKON HAyYHOrO MBIIUIEHUS, 3aKJIaJbIBAET OCHOBBI IEJIOCTHOIO
B3TJIsi]a HA €UHCTBO MPUPOIBI U YENIOBEKA, SBISETCS OTBETCTBEHHBIM 3TAloOM B (hOPMHUPOBAHHUH
€CTECTBEHHO--HAYYHON TPaMOTHOCTH 00YyYaIOIIUXCS;

CHOCOOCTBYeT (OPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO--HAyYHBIM
3HaHUSAM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJl B DKOJIOIMYECKOE OOpa3oBaHUE
00yYaroIInXCsl.

Jlannble HampaBiieHHs B OOY4YEHHHM XHMUU OOECTEeYMBAIOTCS crienn(UKON copepixaHus
y4eOHOro TpeaMeTa, KOTOPBIA SBISETCS TMEJarorMueckd aJanTUPOBAHHBIM OTPaKEHHUEM
0a30BOI HAyKU XMMHUH Ha ONPEACIEHHOM dTare €€ pa3BUTHSI.

Kypc xuMuu Ha ypoBHE OCHOBHOTO OOIIEro o0Opa3oBaHMs OPUEHTHPOBAH HAa OCBOCHHE
00yJaroIMMHUCS CUCTEMBl TIEPBOHAYAIBHBIX MMOHATUA XUMHH, OCHOB HEOPTAHMYECKOW XUMHUHU U
HEKOTOPBIX OTJIETbHBIX 3HAUUMBIX TOHSITHI OPraHMYE€CKON XUMHUU.

CtpykTypa copep:kKaHHsl MPOTpaMMbl MO0 XUMHH c(HOopMHpOBaHA Ha OCHOBE CHUCTEMHOIO
noaxona k €€ usydeHuro. CoaeprkaHUE CKIAABIBAETCS M3 CUCTEMBI NOHATHH O XUMHUYECKOM
JJIEMEHTE W BEIIECTBE M CHUCTEMbl TOHATHH O XUMHUYEeCKOW peakuuu. O0e 3TH CHCTEMBI
CTPYKTYPHO OPTraHM30BaHbl MO MPUHILMITY MOCJIEIOBATEILHOTO Pa3BUTHs 3HAHUM HAa OCHOBE
TEOPETUYECKHUX MPEICTaBICHUIM Pa3HOT0 YPOBHS:

— aTOMHO -MOJIEKYJIIPHOTO YYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— [lepuoanueckoro 3akoHa [1. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUEHHUSI O CTPOEHUHU aTOMa U XUMUUYECKOU CBS3H;

— IPEJCTABICHUN 00 3JEKTPOIUTHUECKOMN TMCCOLUAIIMHU BEIIECTB B paCTBOPAX.



TeopeTnueckue 3HAHUS PACCMATPUBAIOTCS Ha OCHOBE SMIIMPUYECKH IIOJYYEHHBIX U
OCMBICICHHBIX (DAKTOB, Pa3BHBAIOTCA IIOCIEIOBAaTEILHO OT OJHOTO YPOBHA K JPYyromy,
BBINOJIHAA (YHKIMU OOBSICHEHHS U IPOTHO3MPOBAHUS CBOWCTB, CTPOCHMS M BO3MOXKHOCTEH
IIPaKTUYECKOI0 IPUMEHEHNUS U MOJTYyYEHHS U3y4aeMbIX BEIIECTB.

OcBoenue mporpaMMmbl IO XHMHH CIIOCOOCTBYET (DOPMHPOBAHUIO TIPEACTABICHUS O
XMMHMYECKON COCTaBIAIONICH HAYy4YHOM KApTHUHBI MHUpAa B JIOTHKE €€ CHCTEMHOM NPUPOIBI,
LIEHHOCTHOT'O OTHOIIEHHUS K HAYYHOMY 3HAaHHUIO U METO/IaM N03HaHuA B HayKe. M3yueHne xuMuun
IPOUCXOIUT C IMpPUBJICUYEHHUEM 3HAHUH U3 paHee M3YYEHHbIX YUYEOHBIX IPEIMETOB:
«Oxpyxaromuii Mmup», «buonorus. 57 knaccb» 1 «Pu3uka. 7 Kiacey.

[Tpy n3yyeHnn XMMHUU OIPOUCXOIUT (POPMUPOBAHKE 3HAHUI OCHOB XMMUYECKON HayKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON NEATEILHOCTH YEIOBEKa M KaK OJHOTO
13 KOMIIOHEHTOB MHUPOBOW KyJbTYpbI. 3ajJada y4eOHOIro mpeamMeTa COCTOMT B (hOpMUPOBaHUU
CHCTEMbl XUMHUYECKUX 3HAHUN — BaXXHEWIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYECKUX
MIOJIOKEHUH, JIOCTYNHBIX OOOOLIEHHH MHMPOBO33PEHUYECKOr0 XapakTepa, s3blka HAyKH, B
NpUOOIICHNN K HAYYHBIM METOJIaM ITO3HAHUS TPH U3YYCHUH BEIECTB M XUMHUYECKUX PEAKINH, B
(GbOopMHpOBaHMKM W pa3BUTHM IIO3HABATENbHBIX YMEHMM M HMX MPUMEHEHHMM B y4eOHO-
[I03HABATEIbHON U y4eOHO-UCCIIE0BATEIbCKOM AESITEIbHOCTH, OCBOCHUH IpaBuil 0€3011aCHOrO
oOpallleHus C BeIECTBaMU B IOBCEIHEBHON KU3HHU.

[lpy W3y4eHMM XMMHUU HAa ypOBHE OCHOBHOTO 00IIEro oOpa3oBaHUS BaXKHOE 3HAUYCHUE
puoOpeu Takue 1elu, Kak:

— (hopMUpOBaHME MHTEIJIEKTYAIBHO PAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHMIO,
COTPYZHUYECTBY, CAMOCTOSITEIIbHOMY IPHHATUIO PpEIIEHUH, CIIOCOOHOM ananTupoBaThes K
OBICTPO MEHSIFOIUMCSI YCIIOBHSIM KHU3HH;

— HaIpaBJIEHHOCTh OOYYEHHUS Ha CUCTeMaTHYecKoe mpuoOllieHue oOyyaromuxcs K
CaMOCTOSITENIbHOM ~ TMO3HABaTEJIbHOM  JEATENIbHOCTH,  HAy4HbIM  METOJaM  IO3HaHuS,
(OopMHUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMHH;

— ofecrieueHue YCJIOBHMM, CHOCOOCTBYIOLIMX MPHOOPETEHUIO OOYYarOIIMMUCS OIIbITa
pa3HOOOpa3HON NeATeNbHOCTH, MO3HAHUS W CaMOIIO3HAHMS, KIIIOUEBBIX HABBIKOB (KIIIOYEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE JJIs PA3IMUHBIX BUIOB JESITENbHOCTH;

— (hopmupoBanue obmel (yHKIIMOHAIBHON U €CTECTBEHHO-HAYYHOI IPaMOTHOCTH, B TOM
qyclie YMEHU OOBSCHATh M OLICHHWBATDH SIBICHUS OKPYKAIOLIEro MHUpa, MCIONb3ys 3HAHUS U
OMBIT, TOJYyYEHHBbIE MPH H3YYEHUM XHMHH, TNPUMEHATh MX TMpH peUuleHud npolieM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

— (popMupoBaHue y 00y4aromuxcst T'yMaHUCTHUECKUX OTHOLICHUH, TOHUMaHUs IEHHOCTH
XUMHUYECKUX 3HAHWM A BBIPAOOTKM 3KOJOTHYECKH I€JIeCO00pa3HOro MOBEJIEHUs B OBITY U
TPYJAOBOW JEATEIBHOCTH B LEISIX COXPAHEHHUS CBOETO 3J0POBbS M OKPYXKAKOUIEW MPUPOIHON
cpenpbl;

— pa3BUTHE MOTHBALIUU K 00YYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO
Ha OCHOBE YCBOEHHUS OOIEYEIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
npo¢uId U HAIIPaBICHHOCTH AaJbHEUIIEro 00yueHusl.

OO61iee yuCiIO YacoB, OTBEAEHHBIX I MU3yYEHUS XMMHUHU Ha YpPOBHE OCHOBHOI'O OOILEro
oOpa3zoBanusi, cocTaBisieT 136 yacoB:

B 8 kiacce — 68 wacoB (2 yaca B HeJIeNI0),

B 9 kiacce — 68 yacoB (2 vaca B HezleIN0).



COJAEP)KAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHUS

[Ipeamer xumuu. Poiib XMMHM B KM3HU 4YelOBeKa. XUMHUsA B cuUcTeMe Hayk. Tema u
BemiecTBa. dusnueckre CBOMCTBAa BEHIECTB. ArperarHoe cocrosinde BemiecTB. [lonstue o
MeTOJ1aX MO3HaHus B XUMUU. YucTeie BeecTBa U cMecu. CriocoObl pasielieHus cMecei.

ATOMBI U MOJEKYJbl. XUMHYECKHE 3JeMEHTbl. CHMBOJIBI XMMHYECKUX 3JIEMEHTOB.
[IpocTsle 1 criokHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHUE.

Xumnueckass (opmyna. BaleHTHOCTP aTOMOB XMMHUYECKHMX 3JEMEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOCUTENbHAS aTOMHAas Macca. OTHOCUTEIbHAS MOJIEKYIISIpPHAS
Macca. MaccoBas 105151 XMMHUYECKOIO 2JIEMEHTA B COEJUHEHUH.

KonuuectBo BemectBa. Mosb. MounsipHass macca. B3auMocBsi3b KOJIMUECTBA, MacChl U
qHcia CTPYKTYPHBIX €MHUI] BemecTBa. Pacu€rel mo popmynaM XUMHUYECKUX COCTUHEHUH.

®u3nueckue M XHMMHUYECKHE SIBICHUSA. XUMHUYECKas peakuuss U e€ IMpU3HAKU. 3aKOH
COXpaHEHHs MacChl BEIIECTB. XUMHUUYECKUE ypaBHeHHA. Kimaccupukanuss XUMHUECKUX PEeaKInit
(coemuHeHuUs, pa3IoKEeHHS, 3aMeICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAaKOMCTBO C XMMHYECKOW IMOCYIOW, MmpaBuiiaMu paboThl B Jabopartopuu U mpuéMamu
oOpamieHus ¢ 1a00paTOpPHBIM 00OpPYIOBaHHWEM, M3YYEHHE M ONHCaHHE (U3NUYECKUX CBOWCTB
00pa310B HEOPraHUYECKUX BEIECTB, HaOM0AeHHe (PU3NUecKuX (TUIaBIeHHE BOCKA, TasHUE JIbJa,
pacTupaHue caxapa B CTyIKE, KUIIEHUE U KOHJEHCAUsl BOJbl) U XUMUYECKUX (TOpEHUE CBEYH,
MIPOKAJIMBaHUE MEIHOIN MPOBOJIOKH, B3aUMOJICHCTBUE MeJla C KUCIIOTOMN) SIBICHUHN, HAOII0AeHUE
U ONHCAaHME [PU3HAKOB MPOTEKaHWs XHMHUYECKUX peakuuid (pa3joxeHue caxapa,
B3aUMOJICHCTBHE CEPHOM KMCIOTHI C XJIOPUIOM Oapusl, paznokenue ruapokcuaa meau (II) mpu
HarpeBaHWM, B3auMOjCCTBUE >kene3a ¢ pacTBopoM conu menu (II), msydenume crocoOoB
paszfeneHus cMmecel: C IOMOUIbI0 MarHura, (pUIbTpOBaHWE, BHIMAPUBAHME, IUCTHIUIALNA,
xpomatorpadus, IpOBEIEHHWE OYUCTKH [OBAapPEHHON COJM, HAONIOJCHHE U ONHCAaHHE
pE3YJIBTaTOB IPOBEIEHUS OIBITA, WIIIOCTPUPYIOIIETO 3aKOH COXPAHEHHUS Macchl, CO3JAaHHE
MoO/IeJIel MOJIEKYI (IIIapOCTEePKHEBBIX).

BaxHelilue npeacTaBuTe 1M HEOPraHUYeCKNX BellecTB

Boznyx — cMech razos. CocraB Bo3ayxa. Kucinopon — 37€MEHT M IIPOCTOE BEILECTBO.
Haxoxnaenue kuciaopoja B npupoze, Gpusnueckue 1 XMMUYECKHE CBOMCTBA (peaKkIMy TOpEeHHs).
Oxcunpl. Ilpumenenne kucimopoga. CrocoObl NOJMY4YEHHs KHUCIOpoJa B JabopaTopuu H
npoMelnieHHocTu. KpyroBopot kucnopoga B npupozae. O30H — auioTponHas MOAHQPHKAIMS
KHCII0pOAa.

TemoBoit 3hdexT XuMUYECKOW peakiuh, TEePMOXUMHYECKHE YpaBHEHHUS, 3K30- U
SHAOTEPMHUUYECKUE pEaKIUH. TOIIMBO: Yroib M METaH. 3arpsA3HEHHE BO3]yXa, YCUJICHHE
napHUKOBOTo 3¢ deKTa, pa3pylieHrne 030HOBOTO CIOsL.

Bonopon — »snemeHT M mpocroe BemecTBo. HaxoxaeHue Bomoposa B INPUPOIE,
¢bu3nueckre 1 XUMHUYECKHe CBOMCTBA, PUMEHEHHE, CIIOcOObI ofydyeHus. Kucnorsl u comu.

MonspHblif 00bEM Ta30B. Pacy€Thl o XMMUYECKUM ypaBHEHHSIM.

®usnueckue cpoiicTBa BOAbl. Boma kak pactBopurens. PactBopbl. HacelmieHHble u
HEHaCBILICHHBIE pPAcTBOpPbI. PacTBOpMMOCTH BellecTB B BoJe. MaccoBas [0 BEIIECTBA B
pactBope. XUMHYECKHE CBOMCTBAa BOJAbl. OCHOBaHMA. POJIb pacTBOPOB B MPUPOAE U B JKU3HHU
yenoBeka. KpyroBopoTr Boasl B Ipupoje. 3arpsA3HEHHE NPUPOAHBIX BoA. OXpaHa M OYMCTKA
MIPUPOIHBIX BOJ.

Knaccugukanus Heopranumueckux coeanHeHuid. Oxcuapl. Kniaccudukanust OKCHIOB:
coJieoOpasyronre (OCHOBHBIE, KUCITOTHBIC, aM(oTepHbIe) U HecoeoOpasyromue. HomeHnkmarypa
okcu0B. Du3nyecKkue U XUMUYECKUE CBOMCTBA OKCUIOB. [lonmydeHne okCuaos.



OcnoBanus. Knaccudukamnuss OCHOBaHMH: MIENOYM W HEPACTBOPHMBIE OCHOBAHUSI.
Homenxiarypa ocHoBaHuil. Pu3MUecKHEe M XHMHUYECKHE CBOMCTBAa OCHOBaHMU. [lomyuenue
OCHOBaHUM.

Kucnotel. Knaccuduxamus kucnor. Homenknatypa kucior. Ouznyeckue U XUMHUYECKHE
cBorictBa KucnoT. Psan akruBHoctu metauioB H. H. bekerosa. [lonmyduenue Kucior.

Conu. Homenkiarypa coneil. @uzndeckrue U XMMUYECKUE cBoOWcTBa cosie. [lomyuenue
coJei.

I'eneTndeckas CBsA3b MEXAY KJIacCaMU HEOPraHUYECKUX COCTUHEHUM.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpPEENIEHNUE COJIEpKaHusl KUCI0pOoia B BO3JyXe, MOJyYeHUE, cCOOMpaHue,
pacrno3HaBaHHe M HM3yY€HUE CBOMCTB KHUCIOpOJa, HAOIOJIEHHWE B3aMMOICHCTBHS BEIIECTB C
KHMCJIOPOJIOM U YCJIOBHS BO3HUKHOBEHHS U NPEKpAllEHUs T'OpeHUs (1oxkapa), 03HAKOMIIEHHE C
o0Opa3laMid OKCHJOB M ONUCaHHE HX CBOMCTB, MOJy4YeHHE, cOOHpaHue, paclio3HaBaHUE U
M3y4YeHUEe CBOMCTB Bojopojaa (ropeHue), B3aumojeicTtBue Bojopoaa ¢ okcumom wmeau (II)
(BO3MOKHO HCITIOJIb30BaHHE BUIEOMATEPUAIOB), HAOMIOIEHUE 00Pa3IOB BEUIECTB KOJIMUYECTBOM
1 Monb, uccnaenoBaHUE OCOOEHHOCTEM pacTBOPEHHUsS BELIECTB C PA3JIMYHONW PacTBOPUMOCTHIO,
MIPUTOTOBJIEHUE PACTBOPOB C ONPEIEIEHHONM MacCcOBOM JoJie pacTBOPEHHOIO BEILECTBA,
B3aMMO/JICIICTBHE BOABI C MeTaJulaMM (HaTpueM M KajblueM) (BO3MOXKHO HCIIOJIb30BAHUE
BUJICOMATEPHAIIOB), MCCIIEOBAaHUE OOPa3I[0B HEOPTaHMUECKUX BEIIECTB Pa3IUYHBIX KJIACCOB,
HaOJIOCHNE M3MEHEHHsI OKPAaCKH WHAMKATOPOB B PAcTBOPAaX KHUCIOT W LIENOYEH, M3ydeHHE
B3aumojeiictBus okcuna menu (II) ¢ pacTBopom cepHOW KHMCIOTBHI, KHCIOT C METajulaMu,
peakuuii HEUTpaJIM3alMM, M[OJYyYEHUE HEPACTBOPUMBIX OCHOBAHUW, BBITECHEHUE OJHOTO
MeTaJula IPyTuM U3 PacTBOpa COJIU, PEIICHUE SKCIIEPUMEHTAIbHBIX 3a/1a4 110 Teme «BaxHeinmme
KJIACChl HEOPTaHUYECKUX COCIUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementros JI. M.
Menpeaeesa. CTpoenne aToMoB. XUMH4YeCKas ¢BA3b. OKHCINTETbHO-BOCCTAHOBUTEIbHbIC
peakuuu

[lepBble MOMBITKM KJIACCU(PUKAIMKM XHMHUYECKHUX djeMeHTOB. IloHsTHe o rpymnmax
CXOIHBIX 3JIEMEHTOB (IIE€JIOYHBIE U IIETOYHO3EMENbHBIE METAJUIbI, TaJOr€Hbl, HHEPTHBIEC ra3bl).
DeMeHTBl, KOTOpble 00pazyoT aM(OTEpHBIE OKCUIIBI M THAPOKCU/IBI.

Ilepnonnueckuit 3akoH. Ilepmoamueckas cucremMa XuMUYeCKHX diemeHToB J[. .
MenneneeBa. KopoTkonepuoaHas u JuinHHOmNepuonaHas ¢opmbl [lepuoanyeckoit cuctembl
xumuueckux snemeHToB J[. M. MenneneeBa. Ilepuonbt u rpynmbl. DHU3HYECKUNA CMBICIH
MIOPSIAKOBOTO HOMEPA, HOMEPOB IIEPUOAA U TPYIIILI JIEMEHTA.

Crpoenue artomoB. CocraB aToMHbIX saep. HM3orombl. OnexkTpoHbl. CTpoeHue
3JIEKTPOHHBIX 000JI0UEK aTOMOB MepBbIX 20 XMMHUYECKHX 37eMeHToB Ilepuonnueckoil cuctemsl
. . MeHnneneeBa. XapakTepHCTUKa XHMHUYECKOTO 3JIEMEHTAa [0 €ro IMOJOXEHUIO B
ITepnonnueckoii cucreme /. . Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHU paauyca aTOMOB XMMHYECKUX JJIEMEHTOB, METAIIINYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 TPYIIIaM U IIEPUOJIAM.

3nauenue [lepnognueckoro 3akoHa u Ileproguyeckoil CHCTEMBI XUMUYECKHUX AJIEMEHTOB
JUIs pa3BUTUA HayKU U npakTuku. J[. . MenzeneeB — y4€HbIN U IpayKJaHUH.

Xumuaeckas CBA3b. KoBasientHas (monsipHas U HemojsipHas) CBSI3b.
DNEeKTPOOTPULATENIEHOCTh XUMUUECKUX 2JIEMEHTOB. MIOHHAs CBSI3b.

Crenenb  okuciieHHS.  OKHCIUTEIbHO--BOCCTAHOBUTENIbHBIE — peakuuu. [Iporeccsl
OKHCJIEHUS U BOCCTAHOBJIEHNA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3loB BEIIECTB METAUIOB M HEMETAJIOB, B3aHMMOJAEHUCTBHE THUAPOKCHIA
LIMHKA C pacTBOpaMu KHUCIOT M IIEJIOYEH, ITPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIINUX MPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUI (TOPEHHE, PEAKIIUHU PA3JIOKEHUS, COSUHEHMUS).

Meosicnpeomemnuwie cea3u



Peanu3zanus MeXnpeaMETHBIX CBSI3€H MPU M3YYEHHH XMMHH B 8 KJIaCCE OCYILIECTBIISIETCA
4yepe3 MHCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO--HAyYHBIX MOHATHM, Tak M IOHATH,
SBJIAIOIINXCS. CACTEMHBIMM JUIsl OTACIBHBIX IIPEIMETOB €CTECTBEHHO--HAyYHOI'O IUKJIA.

OO1e ecTecTBEHHO--Hay4YHbIE IIOHATHUS: HAy4HbI (akT, TUIOTe3a, TEOpHsl, 3aKOH,
aHanM3,  CHHTE3,  Kilaccu(ukauusi,  MEpUOAUYHOCTh,  HAONIONEHHE,  SKCIEPUMEHT,
MOJICTIUPOBaHUE, U3MEPEHUE, MOJEIIb, SIBJICHUE.

®usnka: Marepusi, aToOM, OJJIEKTPOH, IIPOTOH, HEUTPOH, HWOH, HYKJIHJ, H30TOIIbI,
pPalMOaKTUBHOCTb, MOJIEKYJa, 3JEKTPUUYECKUH 3apsi, BELIECTBO, Telo, 00BEM, arperatHoe
COCTOSIHME BEUIECTBA, a3, (PU3MYECKHE BEIWYHMHBI, CAWHUIBI M3MEPEHHUS, KOCMOC, IJIAHETHI,
3BE351, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadusa: armocdepa, ruzapochepa, MuHepanbl, TOpPHbIE MOPOJbI, IOJIE3HBIE
HCKOIIaEMBbI€, TOIIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemiecTBo M XUMHYeCKasi peaKusi

Ilepnonnueckuit 3akoH. Ilepmoanueckas cucrema xuMmMuyeckux »dieMeHTtoB J[. .
MenpeneeBa. CrpoeHHe aroMOB. 3aKOHOMEPHOCTHM B HW3MEHEHHU CBOMCTB XUMHYECKHX
AJIEMEHTOB NEPBBIX TPEX NEPUOOB, Kallus, KaJbLUs U HUX COCJUHEHUM B COOTBETCTBUH C
II0JIOKEHHUEM DJIEMEHTOB B [lepnonyeckoil CUCTEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BemiecTBa: BBl XUMUYECKOM CBsI3U. THIBI KPHUCTAUNIMYECKUX PEIIETOK,
3aBUCHMOCTb CBOMCTB BELIECTBA OT THIA KPUCTAUIMYECKOW PEIIETKHM M BHJA XUMHUYECKOU
CBSI3U.

Knaccugukanus ¥ HOMEHKIATypa HEOpPraHHMYECKMX BelIecTB. XMMHUYECKHE CBOWCTBA
BELIECTB, OTHOCSIIMXCSA K Pa3IMYHbIM KJlaccaM HEOPraHMYECKMX COEIUHEHHM, TeHeThdecKas
CBSI3b HEOPraHUYECKHX BEILIECTB.

Knaccudukanus XuMUYEeCKHX peakui MO pa3IMYHbIM MPHU3HAKaM (IO YHUCIY U COCTaBy
YyYacTBYIOIIMX B pEaKIUH BEUIECTB, MO TEMIOBOMY 3(PQeKTy, MO H3MEHEHHUIO CTeleHeH
OKHUCJIEHHS XUMHUYECKUX DJIEMEHTOB, 10 OOpaTUMOCTH, MO YYacTHUIO KaTajau3aropa). JK30- U
9HAOTEPMUUYECKUE PEAKIINH, TEPMOXUMHUUYECKNAE YPAaBHEHUS.

[TonsiTe o ckopocTH XxuMuyecko peakuuu. [ToHsTne 06 0OpaTUMBIX U HEOOpPaTUMBIX
XUMHUYECKUX peakuusax. [loHATHE O TOMOreHHBIX M TeTeporeHHbIX peakuusax. [lonstue o
karanu3e. Ilonstne o XxumuueckoM paBHOBecHH. DaKTOpbI, BIMSIOIMIME Ha CKOPOCTh
XMMHMYECKOHN PEAKIIMU U TI0JI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEIBHBIE PEAKIMM, DSJIEKTPOHHBIM OallaHC OKHUCIUTENbHO-
BOCCTAaHOBUTENBbHON peakuuu. COCTaBICHUE YpPaBHEHUN OKHCIUTEIBbHO--BOCCTAHOBUTEIBHBIX
peaxkuuii ¢ UCTIOIb30BaHUEM METO/1a JIEKTPOHHOI0 OajaHca.

Teopust 2MEKTPOIUTHUECKON TUCCOLMALNU. DJIEKTPOJIUTHI U HENEKTPOIUTHL. KaTHoHBI,
aHUOHBI. MexaHM3M JAUCCOLMAllMM BEUIECTB C pPa3jMYHbIMM BHJAMHU XHUMHUYECKOH CBS3U.
Crenenp auccounanyu. CuiibHbIE U clTaOble AIEKTPOIUTHI.

Peakun wonHoro oOMeHa. YCIOBHS MPOTEKAHUS PEaKIUii MOHHOTO OOMEHa, MOJHBIC U
COKpalI€HHbIE MOHHBIE ypaBHEHUS peakiuil. CBOMCTBa KUCIIOT, OCHOBaHUIl M COJIEM B CBETE
MpeiCTaBiIeHU 00 3JIEKTPOIUTHYECKON aucconuanui. KayecTBeHHblE peakUud Ha HOHBL
[ToHsTHE O THAPOIU3E COJIEH.

Xumuueckuii IKcnepumenm:

O03HAKOMJIEHHE C MOJEJIIMU KPUCTAIIMYECKUX PEHIETOK HEOPraHWYECKHUX BEIIEeCTB —
METAJUIOB M HEMeTauloB (rpadura M anMasa), CJIOXKHBIX BEIIECTB (XJOpuaa HaTpus),
UCCIIEIOBaHNE 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOM peakUUu OT BO3JIEHCTBUS PA3IUYHBIX
(akTOpOB, HCCIIEOBAHUE 3JIEKTPONPOBOIHOCTH PACTBOPOB BEILECTB, MpOIECca JUCCOLHUAINH
KHUCJIOT, IIeao4ed M cojed (BO3MOXKHO HCIOJNb30BAaHUE BUJEO MATEpUANIOB), IPOBEIEHHUE
OIBITOB, WIITIOCTPUPYIOIIUX NPU3HAKU MPOTEKaHUs peakiuii MOHHOro oOMeHa (oOpa3oBaHue
ocajika, BBIJEJIIEHUE Tra3a, 00pa3oBaHHME BOABI), OIBITOB, WJUIIOCTPUPYIOLUIMX IPUMEPHI



OKHCJIUTEIBHO-BOCCTAHOBUTEIBHBIX pPEAKIUN (FOpeHUe, peaklHH pPa3joKEHUs, COCIUHEHHUS),
pacrno3HaBaHUE HEOPTraHWYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEaKIMi Ha HOHBI,
pellIeHre YKCIEPUMEHTAIbHBIX 3a/1a4.

HemeTanibl 1 MX coelMHEHNUsI

OOmass xapakTepucTuka rajoreHoB. OcoOEHHOCTH CTPOCHHUS AaTOMOB, XapaKTEpHbIE
crenienn okucieHus. CtpoeHne W (DU3MUECKHE CBOMCTBA IMPOCTHIX BEIIECTB — TajOTCHOB.
XUMUYecKHe CBOMCTBA Ha MpHUMepe Xjopa (B3aUMOJCICTBHE C MeTallslaMH, HeMeTalljlaMH,
miesioyamu).  Xnoposogopon. ConsiHas KHCIOTa, XUMHUYECKHE CBOICTBa, IOJIy4YEHHE,
npuMeHenue. JleificTBue xjaopa 1 XJIOpOBOJOPO/Ia HA OpraHU3M delloBeKka. BaxkHeilre Xiopu bl
U UX HaXO0XJACHHUE B IPUPOJIC.

OO6mas xapaktepucTuka 3JeMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTPOCHHS aTOMOB,
XapakTepHbIe CTerneHu OKucieHus. CTpoeHHe M (PU3NYECKUE CBOWCTBA MPOCTHIX BEIIECTB —
KHCIIOpO/ia M cepbl. AJIOTPOIHbIE MOAU(DUKAIIMKN KUCIOPOAa U cepbl. XMMHUECKHE CBOMCTBA
cepol. CepoBomopoj, cTpoeHue, (U3MYEeCKue M XHMHUYECKHe CBOMCTBA. OKCHUIBI CEpbl Kak
MIPEJICTAaBUTENN KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (U3MYECKUEe U XMMHUYECKHUE CBOMCTBA
(oOmme kak TPeACTaBUTENSl Kiacca KHUCIOT U crenuduueckue). XUMHUUECKHE PEaKIHH,
JeKalMe B OCHOBE MPOMBIIIJICHHOTO CHocoba MOJIydeHUs CepHOM KHUCIOTHL. [IpuMeneHue

cepuoit kucnotbl. CoONM CEpHOW KMCIOTBI, KAaueCTBEHHAs peakuus Ha CYJIb(aT-HOH.
Haxoxnaenue cepsl U €€ coeAMHEHMN B Npupoje. XUMHUECKOE 3arpsi3HEHUE OKpYyKarolen
Cpeabl COeAMHEHUSIMH cepbl (KMCIOTHBIE J0XKH, 3arps3HEHHE BO3/1yXa U BOJOEMOB), CIIOCOOBI
€ro NpeoTBpAaIlEHNUS.

OOmast xapakrepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHsI aTOMOB,
XapaKTepHbIE CTENEHH OKHCICHHA. A30T, paclpoCTpaHeHHE B MpHPOJE, (U3NYECKHE W
XUMu4eckue cBoiictBa. KpyroBopot a3ora B mpupoje. AMMuUak, ero Gpu3ndeckue U XuMHYECKUe
CBOICTBa, MostyueHue U npuMeHeHue. Conyu aMMOHUS, UX PU3NYECKHE U XMMUYECKUE CBOICTBA,
npuMeHeHne. KauecTBeHHas peakuysi Ha MOHBI aMMOHHA. A30THas KHCJIOTa, €€ TOJIy4YeHHE,
¢u3nueckue M XUMHUYECKHE CBOICTBa (0OLIMe Kak NpeACTaBUTeNs Kiacca KHCIOT U
cneunpuyeckue). Vcnonap3oBaHue HUTPATOB M COJEH aMMOHMS B KadecTBE MHMHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOIIEeH Cpebl COSIUHEHUAMU a30Ta (KUCIOTHBIE
JOXK/IM, 3arpsi3HEHHE BO37yXa, MOUYBbI M BOJOEMOB). docdop, amIoTporHble MOAU(DUKALIH
¢bocdopa, ¢puznueckue u xumuueckue cporicta. Oxeun gochopa (V) u dochopHas kuciora,
¢u3nyeckue M XUMHUYECKHE CBOilcTBa, monydeHue. Mcmonb3zoBanue ¢ochaToB B KadecTBe
MUHEPAIBHBIX YI0OPEHUH.

OOmast xapaktepuctuka s71eMeHTOB [VA-rpynmbel. OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKTepHbIE CTETIEHU OKUCIIEHUS. YTJIEepo/l, alFIOTPOIIHbIE MOAU(DUKAIINH, PACTIPOCTPAHEHUE B
npupoje, pusnuecKkue U XuMuieckue cBoiictea. Ancop6ius. Kpyropoport yriepoja B mpupo/e.
Oxcupaepl yriaeposaa, ux (U3NYecKUe U XUMUYECKHE CBOMCTBA, JIEUCTBUE HA >KUBbIE OPTaHU3MBI,
MOJTyYeHHEe U NMpPUMEHEeHHe. DKOJIOTHYeCKHe MpoOieMbl, CBs3aHHbIE ¢ okcuaoM yriepoaa (IV),
TUIOTEe3a II00aJbHOrO MOTEIUICHUS KJIMMaTa, MapHUKOBBIM 3PQekT. YronpHas KHcIOoTa U €€
COJM, UX (PU3MUECKHE M XUMHUYECKHE CBOMCTBA, MOJy4deHHE U TpuMeHeHue. KauecTBeHHas
peakuuss Ha  KapOoHaT-uoHbl.  Mcnonp3oBanume  kapOoOHaToB B OBITY, MEIUIMHE,
IIPOMBIIIJIEHHOCTH U CEIILCKOM XO03HCTBE.

[lepBoHavanbHble MOHATHS 00 OPraHUYECKUX BEIIECTBAaX KaK O COEIMHEHUSX yriepojaa
(MeraH, 9TaH, STWJIEH, Aal€TUJIEH, O3TaHOJ, IJMLEPHUH, YKCyCHas Kucinora). IIpuponnsie
UCTOYHHUKH YTJIEBOJOPOJOB (Yyrojib, HNPUPOAHBIN Ta3, He(pTh), MPOAYKTHI HX IepepaboTKu
(6eH3uH), X POIb B OBITY U MPOMBINITIEHHOCTH. [ToHSATHE 0 OMOJIOTHYECKH BaXKHBIX BEIECTBAX:
KHUpax, OelKkax, YrieBoJaX — M HMX pOJIM B XU3HM 4eJoBeKa. MaTepualbHOE €JUHCTBO
OpPraHUYECKUX U HEOPraHUUYECKUX COCAMHEHUI.

Kpemuuii, ero ¢usndyeckue M XUMHUYECKHE CBOWCTBA, TOJIYYEHHE U TNPUMEHEHHE.
Coemunenuss kpeMuusi B mpupoge. OOmume mnpexacraBienuss o6 okcuae kpemuus (IV) u



KpeMHUEBOU kucioTe. CHIIMKATHI, UX UCIOJIh30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BaxkHelme
CTPOUTENIbHBIE MaTepHalbl: KepaMHUKa, CTEKIIO, LEMEHT, OeTOH, Xele300eToH. I[Ipobrembl
0€3011aCHOT0 UCIIOIb30BAHMS CTPOUTEIBHBIX MAaTEPHATIOB B IIOBCEHEBHOM KU3HU.

Xumuueckuii IKCnepumenm:

U3y4eHHe 00pa3lloB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOM KHCIIOTBI, IPOBEIACHHE
KAueCTBEHHBIX PEaKIUi Ha XJIOPUI-HOHBI U HAONIOJCHUE MPU3HAKOB UX MPOTEKAHUS, OMBITHI,
oTpaxarwlue (U3NYECKue U XUMUYECKHE CBOWCTBA TajOr€HOB W UX COEIUHEHUI (BO3MOXKHO
WCIIOIB30BaHUE BHJIEOMATEPUAIOB), O3HAKOMIIEHHE C 00pa3laMu XJIOPUAOB (TaJOreHUOB),
O3HAaKOMJIEHHE C oOpa3laMu cepbl U €€ COeAMHEHUSAMU (BO3MOXKHO HCIIOJIb30BAHUE
BHUJICOMATEePHAIIOB), HAONMIOJEHUE Tpollecca OOYIJIMBaHWsA  caxapa [MOJ  JACHCTBHEM
KOHIICHTPUPOBAHHOW CEPHOU KUCJIOTHI, U3YYCHUE XUMUUYECKUX CBOWCTB Pa30aBICHHON CEpHOMU
KHCIIOTHI, TIPOBEJICHUE KAYECTBEHHOH peakuy Ha Cyiab(GaT-MOH M HAOIIOJACHHE MpU3HAKa e
MPOTEKaHUs, O3HAKOMJICHHE C (PU3MYECKHMMH CBOMCTBaMHU a30Ta, ¢ocopa U UX COCAMHEHUU
(BO3MOYKHO HMCINOJIb30BaHUE BUAEOMATEPUAIOB), 00pa3liaMu a30THBIX U (OCPOPHBIX yI0OpEHMUIA,
MoJlyueHue, coOupaHue, pacrno3HaBaHWE M H3Y4YCHHE CBONCTB aMMHakKa, IPOBEICHUE
KAueCTBEHHBIX pEaknuid Ha HWOH amMMOHHS U ¢dochaT-HOH W H3yYCHHE MPU3HAKOB UX
MPOTEKaHUs, B3aUMOJEHCTBIE KOHIICHTPUPOBAHHOW a30THON KHCIOTHI C MEIbI0 (BO3MOXHO
WCIIOIb30BaHUE BHUCOMATEPUATIOB), M3YYCHUE MOJENICH KPUCTAUIMUECKUX PEIETOK aiMasa,
rpadura, ¢ymiepeHa, O3HAKOMIEHHE C TpPOIeccoM aAcopOLUU pPacTBOPEHHBIX BEUIECTB
AKTUBUPOBAHHBIM YIIIEM U YCTPOMCTBOM MPOTHBOTA3a, IMOJyYeHHEe, COOMpaHue, paclio3HaBaHUE
U U3YyYEHHE CBOICTB YIJIEKHCIIOTO Tras3a, MPOBEJEHUE KAaYeCTBEHHBIX peakuuil Ha KapOoHAT u
CHWJIMKAT-UOHBl M UW3y4YEHUE TMPU3HAKOB HX MPOTEKAHMS, O3HAKOMJIEHHE C TMPOIYKIUEH
CUJIMKAaTHOM MPOMBIIUIEHHOCTH, PEUICHUE SKCIEPUMEHTANbHBIX 3aJa4y 1o Teme «BaxkHelmue
HEMETAJUTbl U UX COCTUHEHUS.

MeTtajibl M MX COeIMHEHUS]

OOmas xapakTEePUCTHUKA XWMHUYECKHX DJIEMEHTOB — METAJIOB Ha OCHOBAaHUM MX
nonoxenus B [lepuoanueckoil cucteme xuMuueckux 3neMeHToB [[. . MenaeneeBa u cTpoeHust
atomoB. CTpoeHue MeTauioB. MeTrauiMueckass CBs3b M METAUTMYECKas KPHUCTATUYECKas
peméTKa. DJIEKTPOXUMUYECKUNA psAJ HanpshkeHUd MetamioB. dusnueckne W XUMHYECKUE
cBoiicTBa MeTayuioB. OO1Me crocoObl MoaydeHusi MeTasioB. [loHATHE O KOpPO3UM METAaJJIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT Koppo3uu. Criassl (CTalb, YyTyH, JIOPATIOMUHUAN, OpOH3a) U
WX IPUMEHEHHUE B OBITY ¥ IPOMBIIIEHHOCTH.

[[{enounble MeTayIbL: TTONOXKEHUE B [lepuoanueckoil cucteMe XUMUUECKUX 3JIEMEHTOB /1.
N. MenneneeBa, CTpOGHHE MX aTOMOB, HaxoXJeHHE B mpupoje. Ousznyeckue U XUMHUECKUE
CBOICcTBa (Ha mpuMepe HaTpus U Kanus). OKCUIBI U TUAPOKCUBI HATpHs U Kamus. [Ipumenenue
IIEJIOYHBIX METAJUIOB U UX COCTMHEHUM.

[IlenoyHo3emMenpHbIE METAUIBl MarHuii M KaJbLUU: moJokeHHe B Ilepuoamueckoit
cucremMe xumuueckux snemeHToB [[. M. MenpaeneeBa, CTpoeHHME HMX aTOMOB, HAXOXIECHHUE B
npupojie. Pusnueckue U XMMUYECKUE CBOICTBA MarHus W Kajblusa. BaxHelme coequHeHus
KaJIbIHS (OKCHI, TUAPOKCHU/I, COJHN). JKECTKOCTH BOABI M CITOCOOBI €€ YCTpaHESHHUSI.

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux siemeHtoB . U.
MenpeneeBa, CTpOCHHE aTOMa, HaxOXJICHHE B TIpupoje. Ouznueckrue U XMMHUYECKHE CBOWCTBA
amoMuHMS. AM(OTEpHBIE CBONCTBA OKCHJIA ¥ TUPOKCUIA ATFOMUHHUS.

Kenezo: mnonoxenue B Ilepuonnueckod cucteMe Xumuyeckux osnemeHtoB J[. U.
MeneneeBa, CTpOCHHUE aTOMa, HaxOXJAeHHe B npupoae. Ouznyeckne U XMMHUYECKUE CBOMCTBA
xeneza. Oxkcuapl, ruapokceunsl U conu skene3a (II) m xenesa (III), ux cocras, cBoiicTBa U
MOJIy4YEHHE.

Xumuueckuii IKcnepumenm:

O3HAKOMJICHHE C O00pa3llaMM METa/lIOB M CIIaBOB, UX (U3NYECKUMHU CBOMCTBAMU,
M3y4YEHUE pe3yJIbTAaTOB KOPPO3UU METAUIOB (BO3MOXHO HMCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
0COOEHHOCTEH B3aMMOJICHCTBHS OKCHIA KaJbIUs U HATPHS C BOJIOHM (BO3MOXKHO HCITOIH30BaHUE



BHJIEOMATEPHUAJIOB), KCCIIEIOBAHUE CBOMCTB >KECTKOM BOJBI, IMpoOIEecca TOPEHHs Keje3a B
KHCIIOpO/€  (BO3MOXHO  MCIOJBb30BAaHUE  BUJEOMATEpPHUANIOB), IMPU3HAKOB  IPOTEKAHUs
KaueCTBEHHBIX PEaKIMil Ha MOHBI: MarHus, KalblUs, aIIOMUHMS, LIMHKa, xkene3a (II) u xeneza
(III), mequ (II), HaOmroieHNE M ONMMCAHKE MPOLIECCOB OKpAIIMBAHUS IUIAMEHU MOHAMM HATpHS,
Kaliusl U Kanblysg (BO3MOXHO HMCIOJIb30BaHHE BUAECOMATEPUAJIOB), UCCIEI0OBaHUE aM(pOTEPHBIX
CBOMCTB TMJIPOKCHJIAa AJTIOMUHUS U THIPOKCH/IA LIMHKA, PEIICHNE SKCIIEPUMEHTANIBHBIX 3a/a4 110
TeMme «BakHelre MeTauibl U UX COCIUHEHUS.

XuMus 4 OKpY:KAWIIas cpeaa

BemectBa u Marepuansl B IOBCEAHEBHOM KU3HMU 4ellOoBeKa. bezonacHoe MCnosib30BaHuE
BEIIECTB M XUMHUYECKHX peakuuid B ObiTy. IlepBasg moMomp Hpu XHMHYECKHUX OXKOTax H
OTpaBJICHUSIX.

XHMHYECKOE 3arpsA3HEHHE OKPY)KAIOIIEH cpelibl (MpeaeabHas TOMyCTUMasi KOHLEHTPALUs
BemecTs, ganee — [1/1K). Ponbs xumum B pemieHnn 9KOJI0THYECKUX TTPoOIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue 00pa3IoB MaTepUasoB (CTEKIIO, CIIJIaBbl METAIIJIOB, OJMMEPHbBIE MaTEPHUAIIbI).

Mescnpeomemmnuie ceazu

Peanuzanus MexnpeIMeTHbIX CBS3€H IMPH M3YYEHUHM XMMHUHU B 9 Kilacce OCYIIECTBIIAETCS
yepe3 HCIHOJb30BAHME KaK OOIMIMX eCTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W IOHSTHH,
SIBJISIFOLLMXCSL CACTEMHBIMH JIJ1s1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOI'O IUKJIA.

OOmme ecTecTBEHHO-HAYYHbBIE IOHSTHSA: HAy4YHBIH (DaKT, THUIIOTE3a, 3aKOH, TEOPHS,
aHalu3,  CHHTE3,  KilacCH(pHKalus,  MEePUOJUYHOCTb,  HAOMIOJEHHE,  IKCIEPHUMEHT,
MO/JICIIMPOBAaHUE, U3MEPEHHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA YP(PEKT, TEXHOTOTHSI, MATEPHAIIBI.

®dusnka: Marepusi, aToM, D3JEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHJ, H30TOIMbI,
paZMOaKTUBHOCTb, MOJIEKYJA, JJIEKTPUYECKUI 3apsal, MPOBOJHUKH, IOJIYIPOBOJHUKH,
TMRJIEKTPUKHU, (POTODJIEMEHT, BEIIEeCTBO, TEN0, 00BEM, arperarHoe COCTOSHHE BeIecTBa, ras,
pacTBOp, pacTBOPUMOCTb, KpPHUCTAJUIMUECKas pEIIETKa, CIUIaBbl, (U3MYECKHE BEITUYMHBI,
€IMHUILIBI U3MEPEHUS, KOCMUUYECKOE MPOCTPAHCTBO, IIJIAHETHI, 3BE3/1bl, CoNHIIE.

buonorust: ¢otocunTes, apixaHue, O6uocdepa, 3KocucTeMa, MUHEpaJbHbIE yI0OpeHMs,
MHUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHbIE BEIIECTBA.

['eorpadusi: atmocdepa, ruapochepa, MHUHEpaIbl, TOPHBIE TOPOJBI, TOJE3HBIC
HCKOIIaEMBbI€, TOIIMBO, BOJHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHN HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

JIMHHOCTHBIE PE3YJIbTATbBI

JIMYHOCTHBIE PpE3yJIbTaThl OCBOEHHS IPOrpaMMbl OCHOBHOTO 00Iero oOpa3oBaHMs
JOCTHUTAIOTCS B XOZIe O0YYEHHUsI XMMHU B €IMHCTBE YU€OHOH M BOCTIUTATEILHON JESTEIHHOCTH B
COOTBETCTBUM €  TPAJAMLHAOHHBIMU POCCHUMCKMMM  COLHMOKYJBTYPHBIMM ¥  JyXOBHO-
HPABCTBEHHBIMH LIEHHOCTSIMH, IPUHSATHIMH B OOIIECTBE NMpaBWJIAMH MU HOPMAaMHU TOBEACHUS U
CIIOCOOCTBYIOT IpOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTHUS U COLUAIN3ALUU 00YYarOLIIXCS.

JInuHOCTHBIE pE3yJbTaThl OTPAXKAIOT TOTOBHOCTh OOYYarOIIMXCS PYKOBOACTBOBATHCS
CHUCTEMOM IO3UTHBHBIX LICHHOCTHBIX OPMEHTAlUMi M PACIIMPEHHUE OIbITa JEATEIBHOCTH Ha €€
OCHOBE, B TOM YHCJIE B YaCTH:

1) IaTPHOTHYECKOT0 BOCIIHTAHMA:

LIEHHOCTHOT'O OTHOIIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HaclleInl0, NMOHUMAaHMs 3HAYEHHUs XMMHUYECKOH HAayKd B SKU3HHM COBPEMEHHOIO OOIIEeCTBa,
CIOCOOHOCTH BJIAJIETh JOCTOBEPHOW HH(OpMAIMei 0 MepeaOBBIX TOCTHIKECHUSAX U OTKPBITHIX
MHUPOBOW M OTE€YECTBEHHOM XMMMH, 3aMHTEPECOBAHHOCTU B HAYYHBIX 3HaHUAX 00 YCTpoicTBe
MUpa U 00IIEeCTBa;

2)rpaIaHCKOI0 BOCIIUTAHUSA:

IPEJICTaBICHUST O COLUMAIbHBIX HOpPMax M IpaBWJIaX MEKJIMYHOCTHBIX OTHOIIEHUH B
KOJUIEKTHUBE, KOMMYHHMKaTUBHOU KOMIIETEHTHOCTH B 00I11€CTBEHHO II0JIE3HOM,
y4eOHO-HCCIIeIOBATENbCKON, TBOPUECKOW W JAPYIMX BHIAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HO0Opa3HOi COBMECTHOM JEATEIbHOCTH IIPU BBINOJIHEHUH Y4€OHbIX, I03HABATENbHBIX 33/1ad,
BBIIIOJTHEHUM XUMHUYECKHX HKCIHEPUMEHTOB, CO3/IaHUM Y4EOHBIX IPOEKTOB, CTPEMIIEHUS K
B3aMMOIIOHMMAHUIO U B3aUMOIIOMOILM B Mpollecce 3TOW yueOHOH NesTeNTbHOCTH, TOTOBHOCTU
OLICHMBAaTh CBOE IOBEJEHUE M IOCTYIKH CBOUX TOBapHILEH C MO3UIMM HPABCTBEHHBIX U
IIPaBOBBIX HOPM € YYETOM OCO3HAHMSI ITOCJIEICTBUI TIOCTYIKOB;

3) IeHHOCTH HAYYHOI'0 MIO3HAHMS

MHUPOBO33PDEHUYECKHE  NPEIACTABICHHUA O  BEIIECTBE M  XMMHMYECKOHM  pEaKiuH,
COOTBETCTBYIOILIMUE COBPEMEHHOMY YPOBHIO Pa3BUTHUsSI HAyKM M COCTAaBIIAIOIINE OCHOBY JUIS
MOHMMaHMUsI  CYIIHOCTM HayyHOW KapTHUHBI MHUpa, MpPEJCTaBIeHUS 00  OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS MPHUPOJbI, B3aUMOCBS35AX YeJOBEKa ¢ MPUPOJHOMN cpeloil, o ponu
XMMHH B II03HAHUU 3TUX 3aKOHOMEPHOCTEN;

MIO3HABATEJIbHBIE MOTHUBBI, HAIlpaBJICHHbIE Ha IIOJIy4Y€HHWE HOBBIX 3HAHUN IO XUMHH,
HEOOXOAUMBIE Ul OOBACHEHMsS HAONI0JaeMbIX IPOLECCOB U SBJICHHM, IO3HABAaTEIbHOMH,
MH(OPMALIMOHHON U YNTATENIbCKON KYJIbTYpPbI, B TOM YHCJI€ HABBIKOB CAMOCTOSITEIbHON pabOThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOH JUTEpaTypod, AOCTYHHBIMH TEXHHYECKUMHU CpPEICTBAMU
MH(OPMALIMOHHBIX TEXHOJIOTHUH;

UHTEepec K OOYyYEHMIO M TO3HAHHIO, JIIOOO3HATENBHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOEKTHOW M HCCIIEIOBATEIBCKON JCATEIHPHOCTH, K OCO3HAHHOMY BBIOOPY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) (popMUPOBAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHHWE IEHHOCTU JKU3HHM, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY 3/I0pPOBBIO,
YCTAaHOBKHM Ha 3J0pOBBI 00pa3 >KU3HH, OCO3HAHUE IMIOCIEJACTBUII W HENPHUSATHE BPEIHBIX
NpUBbIUEK (YHOTpeOJIEHUS aJKOToJisi, HApPKOTHUKOB, KYpEHHs), HEOOXOIMMOCTH COOJIIOICHHS
mpaBmwil 0€30MacHOCTH MpH OOpalleHud € XUMHYECKMMM BEIIeCTBaMU B OBITY M peaibHOU
KHU3HU;

5)TPyAOBOro BOCIIMTAHMSA:

UHTEpEC K NPAKTUYECKOMY U3Y4YEHUIO MPo(eccuil u Tpyaa pa3IudyHOro pojia, yBaxXeHHe K
TpyAy W pe3ynbTaraM TpYyJOBOW JEATENbHOCTH, B TOM YMCIE HA OCHOBE IPUMEHEHHS
IPEIMETHBIX 3HAaHWM IO XUMHMH, OCO3HAHHBIM BHIOOP WHAMBUAYAJIBHOW TPaeKTOpPUU



MPOJOIDKEHUST 00pa3oBaHUsl C Y4ETOM JIMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH,

OOIIIECTBEHHBIX MHTEPECOB UM MOTPEOHOCTEH, yCIEeUIHONH NpogecCHOHAIbHON AEATEIbHOCTH U

Pa3BUTHUS HEOOXOIMMBIX YMEHUI, TOTOBHOCTD aIallTUPOBATHCS B IPOPECCHOHATIBHOM Cpene;
6)3K0JIOrH4ecKOro BOCIIMTAHUS

9KOJIOTHYECKH 11e1eco00pa3Hoe OTHOIIEHHE K NMPHUPOAE KaK MCTOYHUKY JKU3HU Ha 3emile,
OCHOBE €€ CYIIECTBOBaHMS, MOHMMAaHHE LEHHOCTH 3/I0pPOBOrO M 0e30macHOro obpasa >KHU3HH,
OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY (M3MYECKOMY W TICUXMYECKOMY 3I0pPOBBIO,
OCO3HAHME LIEHHOCTH COOJIIO/ICHHS TIPaBUI 0€30MacHOTO MOBEACHUS MPH paboTe C BEIIECTBAMH,
a TaKKe B CUTYalUAX, YIPOXKAIOUINX 3/10POBBIO M KHU3HU JIIOCH;

CHOCOOHOCTH TPUMEHSTHh 3HAHMA, IMOJlydaeMble NPU H3YYEHUH XHMHUH, JIJIs PELICHUs
3aj1a4, CBA3aHHBIX C OKPY’KAIOIIEH MPUPOTHOI CPEeOH, TS MOBBIMICHNS YPOBHS YKOJIOTHYECKON
KYJIBTYpBl, OCO3HaHHS TIIOOATBHOTO XapaKTepa SKOJIOTUYECKUX NMPoOJIeM U MyTed MX perieHHs
MOCPEACTBOM METOJIOB XMMHUH, SKOJIOIMYECKOTO MBIIUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B
ITI03HABATEJIbHONW, KOMMYHUKAaTUBHON U COLMAJILHOMN IIPAKTUKE.

METAIIPEAMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMeTHBIX pe3ylIbTaTOB BBIICISIOT 3HAYMMBIE Ui (OPMHUPOBAHUS
MHPOBO33pEHUS OOIIEHAYYHBIC MOHATHS (3aKOH, TEOpHUs, NPUHIIMII, THIIOTE3a, (aKT, CHUCTEMA,
IpoIiecc, SKCIEPUMEHT U JIPYToe.), KOTOPbIe UCIOIB3YIOTCA B €CTECTBEHHO-HAYYHBIX YUEOHBIX
IpeAMEeTax M MO3BOJIAIOT HA OCHOBE 3HAHUH M3 3THX IPEIMETOB OPMHUPOBATH MPEIICTABICHUE O
[EJIOCTHOM HAyYHOH KapTHHE MHUpa, U YHUBEpCAIbHbIE ydeOHbIC ACHUCTBUS (ITO3HABATEIbHEIC,
KOMMYHUKATHBHBIC, PETyJISTHBHBIC), KOTOpbIe 00ECIeunBarOT (POPMHUPOBAHHE TOTOBHOCTH K
CaMOCTOSITETbHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHUIO YI€OHOH IeATEIIbHOCTH.

IMo3naBaTe/IbHBIE YHHBeEPCATbHBIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornyeckune AeiicTBUA:

YMEHUSl HWCIOJb30BaTh MPHEMBI JIOTHYECKOTO MBIIIICHHS TPH OCBOCHWW 3HAHWIA:
pacKpblBaTh CMbICT XMUMHUYECKMX TMOHATUH (BBIAENATH UX XapaKTEepHble MPHU3HAKH,
YCTaHABJIMBATh B3aUMOCBS3b C JPYTUMH TOHSATHIMH), UCIOIB30BATH MOHATHUS JJISI OOBSICHEHHUS
OTAENbHBIX (DaKTOB U SIBIICHUM, BBIOMpAaTh OCHOBaHMS W KPUTEPUHM I KJIACCHU(PHUKAILMU
XUMHAYECKHX BEUIECTB M XMMUYECKUX PEaKIIHid, YCTaHABIMBATH MPUYNHHO-CIICJICTBEHHBIEC CBSI3U
MEXJy 00BEKTaMH U3Y4EHUs, CTPOUTH JIOTUYECKHUE pacCyKJIeHUs (MHAYKTUBHbIE, IeAyKTUBHBIE,
10 aHAJIOTUH ), AETaTh BEIBOBI M 3aKIIFOUCHHS;

yMEHUE NMPHUMEHATh B MpOLECCe MO3HAHUS MOHATHS (IPEIMETHbIE M MeTalpeMETHbIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOENH, HCIIOJIB3yeMble B XHUMHH, INPEOOPA30OBBIBATH IHPOKO
IPUMEHSIEMbIE B XUMHUHU MOJIENIbHBIE MPEACTABICHUS — XUMHUYECKUI 3HAK (CHUMBOJI 3JIEMEHTA),
XUMAYecKas (GOopMyla M YypaBHEHHE XHMHYECKOW peaknuu — TpU pPEmIeHHH Y4eOHO-
MO3HABATENbHBIX 337ay, C YYETOM HTUX MOJAEIBHBIX MPEJICTABICHUNA BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC NMPU3HAKK H3Yy4aeMbIX OOBEKTOB — XHMHYECKHUX BEIIECTB H
XUMUYECKUX pPEaKUuil, BBIABIATH OOIINE 3aKOHOMEPHOCTH, NMPUYMHHO-CIIECTBEHHBIE CBS3U U
MPOTHBOPEYHS B H3YIa€MBIX IPOIIECCAX H SBICHHSIX.

ba3oBrble uccienoBaTeIbCKue AeCTBUA!

YMEHHUE HCIOJIbh30BaTh IOCTABICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTA MO3HAHUS, a
TaK)ke B KayeCTBE OCHOBBI JUIi (OPMHUPOBAHUS THUIIOTE3bl MO MPOBEPKE NPABUIBHOCTU
BBICKa3bIBAEMBIX CY)KICHHIA;

npuoOpeTeHre OombiTa MO IUIAHUPOBAHHUIO, OPraHU3allMd M TPOBEICHHUIO YYEHHYECKUX
AKCIIEPUMEHTOB, YMEHHE HA0III0aTh 32 X0JA0M TPOIlecca, CAMOCTOSITEIFHO MTPOTHO3UPOBATH €TO
pe3yabTar, (opMyIHpoBaTh 00OOLIEHHS W BBIBOJBI IO pe3yilbTaTaM IpPOBEAEHHOTO OIBITA,
WCCIIEIOBAHMSI, COCTABJIATH OTYET O MPOCTAHHON padoTe.

Pabora ¢ nndopmanmeii:

yMEHHE BBIOMpaTh, aHAJTM3UPOBATh ¥ HHTEPIPETUPOBATH HHPOPMAIMIO PA3IMYHBIX BHIOB
1 (opM mpeacTaBICHNUS, TOIYYAEMYIO U3 PAa3HBIX HCTOYHUKOB (HAYYHO-TIONYJISIpHAS JIUTEpaTypa



XMUMHAYECKOTO COZEp)KaHus, CIpaBOYHbIE 1OcoOus, pecypchl HHTepHeTa), KpPUTHUYECKH
OLIEHUBATh IPOTHBOPEYUBYIO U HEJOCTOBEPHYIO HHPOPMALIUIO;

YMEHUE IPUMEHSATh Pa3IMuHble METO/Ibl U 3aIPOChl IPU MOUCKE U 0TOOpe MH(pOpMaLUU U
COOTBETCTBYIOILINX JAHHBIX, HEOOXOUMBIX JUIS BHIIIOJIHEHHS YI€OHBIX U TO3HABATEIBHBIX 3314
OIpEeNIeJIEHHOrO THUIlA, MPHOOpPETeHHEe OmbITa B 00JACTH HCIOJIb30BAHUS HHGPOPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTUH, OBJIAJIEHUE KYJIbTYpOl aKTUBHOI'O MCIOJIb30BAaHUS PAa3INUHbBIX
IIOMCKOBBIX CHCTEM, CAMOCTOSTEIbHO BBIOMPATh ONTUMAIBHYIO (OpPMY IPEICTABICHUS
uHbOpMAMK ¥ WILIIOCTPUPOBATh pELIaeMble 3a7aydl HECIOKHBIMU CXEMaMHM, JuarpamMMaMH,
apyrumu hopmamu rpaduKy 1 UX KOMOMHAIUSMU,

YMEHHUE HCMOJIb30BaTh M AHAJIM3UPOBaTh B IIpolecce yueOHOM M HcciaenoBaTeabCKon
JESTeIbHOCTH WH(OPMAIIHUIO O BIUSIHUH MPOMBIIUIEHHOCTH, CEIBCKOT0 X0341UCTBA M TPAHCIIOPTA
Ha COCTOSTHHE OKPY’KaIOLIe IPUPOJHOMN Cpeibl.

KoMMyHuKaTHBHBIC YHHBepCaJbHbIe y4eOHbIe 1eliCTBUS:

YMEHMsI 3aJaBaTh BOIPOCHl (B XoJe Juayjora M (WIM) JUCKYCCHH) IO CYLIECTBY
oOcyxnaeMoil TeMmbl, (OPMYIUPOBATh CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJHEHUS
MPEJI0KEHHOM 3a/1a4u;

YMEHUS NPEACTaBIATh [TOJyYCHHbIE Pe3yIbTaThl 103HABATEIbHOM JAEATEIbHOCTU B YCTHBIX
U THUCBbMEHHBIX TEKCTaX; [JelaTh IPE3CHTAlUI0 pEe3yJIbTaTOB BBHIMOJIHEHHUS XUMHUYECKOIO
JKCIepUMeHTa (JabopaTOPHOIO OIbITa, J1a0OpaTOpHOM pabOThl MO HCCIEIOBAaHUIO CBOMCTB
BEIIECTB, YICOHOTO MMPOCKTA);

YMEHUSl Y4eOHOIro COTpYIHHYECTBA CO CBEPCTHMKAMU B COBMECTHOM IMO3HABAaTEIbHOM U
WCCIIEIOBATENILCKOW JCATEIBHOCTH TPU PEIICHUH BO3HUKAIOUIMX IPOOJIEM Ha OCHOBE y4&Ta
O0IIMX HMHTEPECOB U COIJacoBaHMs MO3ULUH (0OCYXIEHHs, OOMEH MHEHUSMH, «MO3TOBbIE
LITYPMbI», KOOPAUHALIMSI COBMECTHBIX JEMCTBUI, ONpeIeIeHEe KPUTEPUEB IO OLICHKE KauecTBa
BBINOJIHEHHON pabOTHI U JPYTHE).

PeryasitTuBHbIe yHUBEpCaIbHbIC Y4eOHbIC 1eHCTBUA:

YMEHHME CAMOCTOSATEIBHO ONPENEIATh LN NEATEIBHOCTH, IJIAHUPOBATh, OCYILECTBIIATH,
KOHTPOJMPOBaTh U NpPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO JAESITEIbHOCTb, BBIOMpPATH
HauOonee HPQPEeKTUBHbIE CIOCOOBI pelmeHus Y4eOHBIX M TO3HABaTENBHBIX  3ajad,
CaMOCTOATENIBHO COCTABJIAITh WJIM KOPPEKTUPOBATh NPEIJIOKECHHBIA AJITOPUTM JEWCTBUM NpHU
BBIMOJIHEHUM 33JaHUN € y4ETOM TIOJIyYEHHUS HOBBIX 3HaHMH 00 HU3yyaeMbIX OOBEKTaXx —
BELIECTBaX U peaklusiX, OLEHUBATh COOTBETCTBHE MOJIYYEHHOI'O pe3yJbTaTa 3asBJICHHON LIEJH,
YMEHHE UCIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, ITPEJIaraéMble B YCIIOBUU 3aJaHUM.

MNPEAMETHBIE PE3YJIbTATHI
B cocraBe mnpeaMeTHBIX pPE3yAbTATOB IO OCBOCHHIO O00S3aTENbHOTO COJEPIKaHUS,
YCTAaHOBJICHHOTO JaHHOW (enepasibHOW paboyell TporpaMMoid, BBIJCISIOT: OCBOCHHBIC
OOy4arolMMUCS HAay4YHbIE 3HAHUS, YMEHHs U CIOCOOBI JEeHCTBUH, crenududeckue st
npeIMeTHOW o0jacTH «XHUMHS», BHIBI JCSITSILHOCTH IO TIOJYYCHHIO HOBOTO 3HAHMS, €ro
WHTEPIPETAINH, TPEOOPa30BaHUIO U IPUMEHEHHUIO B PA3IMUHBIX YU4EOHBIX U HOBBIX CUTYAIIHSIX.
K xonmy oOydenus B 8 kJjacce mpeaMeTHBIC Pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJKHBI
OTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIUXCS YMEHUI:
® PpacKpBIBaTh CMBICT OCHOBHBIX XMMHUYCCKHUX ITOHSATHI: aTOM, MOJIEKYJIa, XUMHUICCKUIT
JJIEMEHT, T[POCTOE€ BEIIECTBO, CJIOXKHOE BEIIEeCTBO, CMecCh (OJHOpOJIHAs H
HEOJIHOPO/IHAs), BAJICHTHOCTh, OTHOCUTENbHAas aTOMHas M MOJEKyJspHas macca,
KOJIMYECTBO BEIIECTBAa, MOJIb, MOJSpHas Macca, MaccoBas JOJs XUMHYECKOIrO
DJIEMEHTAa B COCAMHEHHH, MOJISIPHBIM OOBEM, OKCHJ, KHCIOTa, OCHOBAHHE, COJb,
3EKTPOOTPHULIATENILHOCTD, CTENICHb OKUCIICHUS, XUMUYECKasl peaKius, KjJacCupuKanus
PEaKIuii: peakiii COCAUHCHUS, PEAKIIUU PA3JI0KEHUS, PEAKIINH 3aMEIICHISI, PeaKIIHH
0o0MeHa, 2K30- U IHJAOTEPMHUIECCKHE PEAKIINH, TEIUIOBOK 3P dEKT peakiuu, sapo aToma,
DJIGKTPOHHBIN CIIOM aToma, aTOMHasi OpOWTallb, PAANYC aTroMa, XUMUYEecKas CBS3b,



MOJISIPHAsE M HEMOJIsipHasi KOBAJIGHTHAas CBs3b, MOHHAs CBS3b, MOH, KaTHOH, aHUOH,
pacTBOpP, MaccoBast 10JIsI BellecTBa (MPOIEHTHAs KOHIICHTPALIUsI) B pacTBOPE;

® JJUIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHMUYECKHX IMOHATHA W MPUMEHSATH 3TU
MOHSITHUS MIPU OTIMCAHUY BEIIECTB U UX MPEBPAICHUN;

® CNOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY Ui COCTaBlieHUusT (OpMyNl BELIECTB H
YpaBHEHUN XUMUUYECKUX PEaKIINi;

® ONpeleNsITh BaJCHTHOCTh ATOMOB 3JIEMEHTOB B OHMHApPHBIX COCIUHEHUSX, CTCIICHb
OKHUCJICHHUS DJICMCHTOB B OWHApHBIX COCIMHEHUSX, MPHHAIJICKHOCTh BEIIECTB K
onpeAenéHHOMY Kjaccy COEQUHEHHM 1o QopmyiaMm, BHJ XHMHYECKOH CBs3U
(xoBasieHTHasl U MOHHAs) B HEOPTraHUYECKUX COCTUHEHUSX;

e packpsiBath cMbich Ilepuognueckoro 3akona JI. . MennaeneeBa: AeMOHCTPUPOBATH
MOHUMaHUE TMEPUOANYECKON 3aBHCUMOCTH CBOMCTB XUMHUYECKHUX 3JIEMEHTOB OT HUX
nonokeHus B Ilepumonnyeckoil cucreme, 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YUEHUs, 3aK0OHa ABOTaJIpo;

® ONUCHIBATh U XapakTepu3oBaTh TabnauuHyro ¢opmy Ilepuonnyeckoil cucTeMsl
XUMUYECKHUX HJIEMEHTOB: pa3jinyaTh MOHSTHUSl «rJIaBHas noArpynmna (A-rpymmna)» u
«mmoboynas moarpynna (b-rpymma)», manbie u OOJbIIUE TEPHOIBI, COOTHOCHTH
0003HaueHus1, KOTOpble uMeroTcst B Tabnuie «llepuoandeckas cucteMa XMMHYECKUX
snemeHntoB J[. Y. MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJJIEMEHTOB (COCTaB H 3apsia sjpa, OOIIee YHUCIO DJIEKTPOHOB U
pacrpeziefieHue X MO JIEKTPOHHBIM CIIO0SIM);

e KIaccH(UIUPOBATH XUMUYECKHE JIEMEHTHI, HCOPTAHUYECKUE BEIICCTBA, XUMUYCCKHEC
peakiuu (10 YMCIy M COCTaBy Yy4YacTBYIOIIUX B PEAKI[MU BEIIECTB, IO TEIJIOBOMY
sexty);

® XapakTepu3oBaTh (OMHUCHIBATH) OOIME XWMHUUYECKHE CBOMCTBA BEIIECTB Pa3IMYHBIX
KJIaCCOB, NOATBEpP)KJas  ONUCAaHUE MpUMEpPaMH  MOJIEKYJSIPHBIX  YpaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN;

® [IPOrHO3UMPOBATh CBOWMCTBA BEUIECTB B 3aBUCUMOCTH OT HMX Kaue€CTBEHHOT'O COCTAaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALIEHUN B PA3IUYHBIX YCIOBUSX;

® BBIUUCIATH OTHOCHTEIIbHYIO MOJICKYJISIPHYIO M MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO
JIOJIF0 XUMHUYECKOTO JIEMEHTa 110 (hOpMyJie COSUHEHHs, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBOpe, MPOBOAUTH PACUETHI [0 YPABHEHUIO XUMHUECKOM pEeaKIuu;

® [PUMEHSATHh OCHOBHBIE OMNEPALMH MBICIUTEIBLHON AEATENbHOCTH — aHAJIU3 U CUHTE3,
CpaBHEHME, 0000IIeHHE, CUCTEMAaTU3AlNI0, KIACCU(PUKALUIO, BBISIBICHUE NPUYMHHO-
-CJIEICTBEHHBIX CBA3€H — ISl U3Y4YEHHsS] CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIHM,
€CTECTBCHHO-HAyYHbIE  METOJbI  TO3HAaHWUS  —  HAOJIOJEeHWEe,  HW3MEpeHue,
MOJICTTUPOBAHUE, SKCTIEPUMEHT (PEaTbHBIA U MBICTICHHBIN );

e cleloBaTh MpaBUiaM  TOJIB30BAHMSI XMMHUYECKOM TMocyaod U 1abopaTopHBIM
o0opysoBaHHEM, a TaKXke IMpaBWJIaM OOpalleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMHU TI0 BBITIOJIHEHHIO JTA0OPATOPHBIX XUMHUYECKUX OTBITOB IO TIOJYYCHHIO
U CcOOMpaHWIO Ta3000pa3HBIX BEIIECTB (BOIOPOAA W KHUCIOPOJA), MPUTOTOBICHUIO
pPacTBOpPOB € OMPEAECIEHHON MacCOBOM JT0JIEN paCTBOPEHHOIO BENIECTBA, INIAHUPOBATh
U MPOBOJAUTh XMMHUYECKUE IKCIEPUMEHTHI 110 PACIO3HABAHUIO PACTBOPOB ILEIOYEH U
KHCJIOT C TIOMOIIIBI0 HHIMKATOPOB (JIakmyc, heHoadTaaenH, METHIOPAHXK U IPyTHUE).

K konny oOydeHus B 9 kjacce mpeiMeTHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JIOJIKHBI
OTpaxkaTb c(hOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:
® pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX INOHATHUN: XUMUYECKUI BJIEMEHT, aToM,
MOJIEKYJIa, NOH, KATUOH, aHHOH, IPOCTOE BELIECTBO, CI0XKHOE BEILECTBO, BAJIEHTHOCTD,
JIEKTPOOTPHULIATENBHOCTb, CTENIEHb OKUCIICHMS, XUMUYECKas peaklus, XMMHYEeCKasl



CBSI3b, TEIUIOBON 3((EKT peakinu, MOJIb, MOJISIPHBIH 00BEM, PACTBOP, AIIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JIEKTPOJUTHYECKAs. JUCCOLMAILMS, pEakUUd HOHHOIO OOMEHa,
KaTajau3aTop, XHUMHUYECKOe paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE pEaKIIUH,
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIE ~ PEAKLHH,  OKHCIUTEIb,  BOCCTAHOBHTEJb,
OKHCJICHHE M BOCCTaHOBJICHHE, aJJIOTpOnus, amM(pOTepHOCTh, XHWMHUYECKas CBS3b
(KOBaJIeHTHasl, HWOHHAs, METAJUIMYECKas), KPUCTAJUIMYEeCKas pemerka, KOppo3us
METAJIJIOB, CIUIaBbl, CKOPOCTh XHUMHYECKOW peakluu, MpeAeabHO J0mycTUMas
koHueHrpauus [1/IK Bemecrsa;

WITIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHMYECKHX TMOHSATHA U MPHUMEHSATH 3TH
MOHSTHS IIPU OMUCAHUH BEILIECTB U UX MPEBPAIICHUN;

UCIIONIb30BAaTh XHMHUYECKYI0 CHMBOJHUKY [UIsl COCTaBi€HHUS (OpMyYNn BelIecTB U
YpaBHEHUN XUMUUYECKUX PEaKIIUi;

ONpeNeNiATh BAJICHTHOCTh M CTENEHb OKHCICHHS XHMHUYECKHX D3JEMEHTOB B
COECIMHEHUSAX PA3JIM4YHOIO COCTaBa, IMPHUHAIJICKHOCTh BELIECTB K OMNPEACIEHHOMY
KJIacCy COENMHEHUN Mo (QopmyiaMm, BUJ XUMUYECKOW CBsI3U (KOBaJIGHTHAsl, MOHHAs,
METaJUIN4ecKas) B HEOPraHMYECKUX COCTUHEHUSAX, 3apsAi HOHA 10 XUMHUYECKOU
dbopmyre, xapakTep Cpellbl B BOAHBIX PacTBOpax HEOPraHUYECKUX COEIAWHEHUH, THUIl
KPUCTAUTUIECKOHN PEIIETKN KOHKPETHOTO BEUIECTBA;

packpbiBaTh cMbich [lepuoanueckoro 3akona JI. 1. MenzaeneeBa u A€MOHCTPUPOBATH
ero MOHMMaHHe: ONHUCHIBATh M XapakTepu3oBaTh Tabanunyro dopmy [lepuonnyeckoit
CHCTEMBI XMMHYECKHX OJJIEMEHTOB: pa3lMyaTh TMOHSATHS «TJIaBHas moxarpymma (A-
rpynna)» u «moboynas mnoxrpymmna (b-rpynma)», maneie u Ooyiblliue TEPUOJBI,
COOTHOCUTH O0O3HAu€HUs, KOTOpbIE MMEIOTCS B IMEPUOAUYECKOM TalauIe, C
YHCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKUX DJIEMEHTOB (COCTaB H
3apsn a1pa, o0IIee YuCIo 3JIEKTPOHOB U PaCIpe/ieIeHHe UX O 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIIMEe 3aKOHOMEPHOCTH B M3MEHEHHH CBOMICTB 3JEMEHTOB M UX
COCMHEHUH B Tpeiesax MallbIX MEePHOJIOB U TJIABHBIX MOATPYII ¢ YUETOM CTPOCHUS
UX aTOMOB;

KJIaccu(UIUPOBaTh XMMUYECKHE JIEMEHThI, HEOPraHUYECKHE BELIeCTBA, XUMUUECKUE
peakuuu (MO0 YMCIYy M COCTAaBY Y4YacTBYIOIIMX B pEakIUH BEIIECTB, IO TEIJIOBOMY
3 deKTy, 10 U3MEHEHUIO CTENIEHEeW OKUCIIEHHUSI XUMUYECKHUX 3JIEMEHTOB);
XapaKTepu30BaTh (OMUCHIBaTh) OOLIME M CHEUU(PUUECKHE XUMUYECKHE CBOWCTBA
MPOCTHIX M CIIOKHBIX BEIIECTB, MIOATBEPIKIasi ONMMCAHUE TIPUMEPAMH MOJIEKYIISIPHBIX U
MOHHBIX YpaBHEHHH COOTBETCTBYIOIUX XUMUYECKUX PEaKIHii;

COCTaBJIITh YPABHEHHUS JICKTPOJIUTHUECKONW JTUCCOLMAIMU KUCIIOT, MEI0YEeH U COJIEH,
TIOJTHBIE M COKpAIIEHHBIC YPABHEHUSI PEaKIWi MOHHOTO OOMEHa, YpaBHEHUS peakiuii,
MNOJATBEPXKIAIOIIMX  CYIIECTBOBAaHME T'E€HETHYECKOHW CBS3M MEXIY BElIECTBAMU
pa3IMYHbIX KJIACCOB;

PacKphIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN IOCPEICTBOM
COCTaBJICHUS 3JIEKTPOHHOT0 OajaHca ITUX peaKIuii;

NPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHUS, BO3ZMOXKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUI B PA3INYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJISPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO
JIOJIF0 XUMHUYECKOTO AJIEMEHTA M0 (OpMyIie COeTUHEHHS, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOIUTH PACUETHI IO YPABHEHUIO XUMHUYECKOH pEaKIlim;

coOnrofaTh TMpaBuia MOJb30BAaHUS XMMHMUYECKOM Tocynoil u  J1abopaTOpHBIM
o0opy/noBaHuEM, a TakKe MpaBuia OOpalleHUsi C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH 10 BBIIOJIHEHHUIO JTA0OPATOPHBIX XUMHUYECKUX OMBITOB MO MOTYYEHUIO
¥ cOOMpaHMIO Tra3000pa3HbIX BEIIECTB (aMMHUAKa M YIJIEKHCIIOro Ta3a);



IIPOBOAMTH PEAKIMM, MOATBEPKIAAIOIINE KaYECTBEHHBIN COCTAB Pa3jIMUYHBIX BEIIECTB:
pacrio3HaBaTh OINBITHBIM IyTEM XJIOpUI-, OpomMHI-, MOAUI-, KapOoHat-, (ocdar-,
CHJIMKaT-, cyiab(daT-, T'HMIPOKCUI-UOHBI, KaTHOHbBl aMMOHHMS M MOHBl H3YyYEHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;
IPUMEHATh OCHOBHBIE ONEpallMyd MBICIUTEIbHON NEATEIbHOCTH — aHalIM3 M CHUHTE3,
cpaBHEHHE, O000OIIeHHE, CHCTEMAaTHU3alMI0, BBISBICHHE NPUYNHHO-CIEICTBEHHBIX
CBsi3eM — JUId W3YYEHHUS CBOMCTB BEIECTB M XUMMUYECKHX PEAKLUH, €CTECTBEHHO-
Hay4yHble METOAbl [O3HAaHMS — HAOJIOJEHHE, HW3MEpPEHHE, MOJEIUPOBaHUE,
HKCIEPUMEHT (peaibHbIil U MBICIICHHBII).



TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
N . KosauuecTBO 4acoB IeKTpPOHHBIE CIHCOK HTOTOBBIX Crnocod
¢ auMCEHOBaHHE IUIAHUPYEMBbIX Pe3yJIbTATOB OLICHKH
n/ Pa3esIoB U TEM B Kourpoas | Ilpakrny (undpossie) Py pesy 1
ce
—_— eCKIHTe 0GpazoBaTeNbHbIE € YKa3aHHeM 3TaloB UX HTOTOBLIX
I HporpaMmmsl ro OPMHUPOBAHMSA IUIAHUPYEMBbIX
paGoThI paboThbI pecypchl $opmup py
pe3yJabTaToB
Paznea 1.IlepBoHayaibHbIe XMMUYECKHE MIOHSTHSA
11 | Xumus — BakHas 5 Bu6auoreka [OK - PacKphIBaTh CMBIC]I - YCTHBII OIpoC
00J1acTh https://m.eds00.ru/7f41 | OCHOBHBIX XUMHYECKHX
€CTECTBO3HAHUS U 837c TIOHSTHI;
MPaKTUYECKOU
JESITEIIbHOCTH
- CTIeIoBaTh IpaBHIaM - MpaKTUYeCcKas
yeoBeKa .
MOJIb30BaHU XUMHYECKOM pabota
nocyoi 1 1abopaTOpHBIM
00opyIoBaHNEM
1.2 | BemecrBa u 15 1 Bu6moreka [JOK - WIUIFOCTPUPOBATH - YCTHBIN 0IpoC
XUMHUYECKHE PEaKIInn https://m.eds00.ru/7f41 | B3aMMOCBSA3b OCHOBHBIX - IpaKTUYecKas
837c XAMHYECKHUX ITOHATHHA U pabota

IIPUMEHATH 3TU MOHSTHS IIPU
ONMCAaHUU BEIIECTB U UX
MIPEBPALLEHUM;
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- MPUMEHSTH OCHOBHBIC
onepauyy MbICIUTEIBHON
NEATEeIIbHOCTH — aHAJIN3 U
CUHTE3, CPAaBHEHUE,
000011IeHHE, CUCTEMATH3AIIHIIO,
KJIACCU(PUKAIIHIO, BHISIBJICHUE
MIPUYUHHO--CJIEICTBEHHBIX
CBSI3CH — 711 U3yUeHUs
CBOMCTB BEILIECTB U
XUMHUYECKHUX PEaKIIUi,
€CTECTBCHHO-HAYYHBIE METO/IbI
IIO3HAHUS — HAOIIOIEHHE,
HU3MEPEHHE, MOJICITUPOBAHHUE,
9KCIIEPUMEHT (peasIbHbIN U
MBICJICHHBIM;

- peleHue 3aaa4
- XUMHAYECKUM
ITAKTAHT

- KOHTPOJIbHAs
pabota




Hroro no pazaeny

20

Pa3znes 2.Baxkneiimue npeacraBuTe M HEOPraHUYeCKUX BellecTB

2.1 Bosnyx. Kucnopog. 6 bubimoreka [JOK -ONPEACIIATh BAJICHTHOCTh
[onsarue 06 https://m.edsoo.ru/7f41 | aTOMOB 3JIEMEHTOB B
OKCHJIaX 837c OMHAPHBIX COCAMHEHMUSIX,

2.2 Bonopon.Ilonstue 8 CTEINEHDb OKHUCIICHUS - IpaKTHYeCKast
0 KUCJIOTaX U COMSIX 3JIEMEHTOB B OMHAPHBIX pabora

COCIMHECHUSAX, - YCTHBIN 0IpoC
bubnmnorexa LIOK MPUHAJICKHOCTh BEIIECTB K - KOHTPOJIbHAS
https://m.edsoo.ru/7f41 | onpenenéHHOMY Kiiaccy pabora
837c coequHeHui o popmyram,

BHJ XUMHYECKOU CBS3U

(KoBaJIGHTHAs U MOHHAs) B

HEOPTraHNUYECKHUX

COETMHEHUSIX;

2.3 Bopa. PactBopsl. 5 Bu6morexa LIOK -XapaKkTepU30BaTh - IpaKTHYeCKast
ITousitue 00 https://m.edsoo.ru/7f41 | (omuceIBaTh) oOIME pabora
OCHOBaHUSIX 837c XUMHYECKHE CBOWCTBA - pelieHue 3aaa4

BEIIECTB Pa3IUYHBIX KJIACCOB, ~ KOHTPOJIbHAs

MOATBEPK/1asi OTMMCAHNE pabota

MPUMEPAMU MOJIEKYIISPHBIX
YpaBHEHUH COOTBETCTBYIOIINX
XUMHYECKUX PEAKIIU;
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

2.4

OCHOBHBIE KJIACCBI
HEOPraHMYECKUX
COCIMHEHUN

11

bu6nuoreka [IOK
https://m.edsoo.ru/7f41

837c

-HCII0JIb30BaTh XUMUYECKYIO
CUMBOJIUKY JUISl COCTaBJICHMS
(hopMyII BELIECTB U
YpaBHEHUN XUMHUYECKUX
peaxkuuii;

- cJIe10BaTh IIpaBUIaM
MOJIb30BaHUS XUMUYECKOMN
HOCY/10H U 1Ta0OPaTOPHBIM
o0opyI0BaHNEM, a TAKXKe
paBuiiaM oOpaIleHus ¢
BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIHUSMU IO
BBITMIOJTHEHHIO JTA00PAaTOPHBIX
XUMHYECKHX OIBITOB IO
MOJIYYEHHUIO U COOMpPaHUIO
ra3o00pa3HbIX BEIIECTB

- UCII0JIb30BaTh XUMUYECKYIO
CUMBOJIUKY JUISl COCTaBJIECHUS
(hopMyI1 BELIECTB U
ypaBHEHUN XUMHUYECKUX
peakiuit

- MpaKTHYeCKast
pabora

- KOHTPOJIbHAS
pabota

Hroro no pazneny
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Pazpnen 3.11epnoanueckuii 3axkon u Ilepnoanyeckas cucrema xumuieckux 3jemMeHToB /. U. MengeneeBa. CTpoeHue aToMOB.

XumMuueckasi cBA3b. OKHCINTEIbLHO-BOCCTAHOBUTEIbHbIE peakuumn

3.1

ITepuonnueckuit

7

Bbu6nunoreka [IOK

- PaCKpbIBaTh CMBICI

- YCTHBIN OIIPOC



https://m.edsoo.ru/7f41837c
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3aKOH U
[Iepnonnueckas
cucrema
XUMHUYECKUX
anemenToB /. W.
Menpeneesa.
Ctpoenue aroma

https://m.edsoo.ru/7f41

837¢c

[Tepuonuueckoro 3akona Jl. U.
Meunneneena:
JIEMOHCTPUPOBATH IOHUMAHHE
MEePUOINYECKON 3aBUCUMOCTHU
CBOMCTB XMMHUYECKUX
9JICMCHTOB OT UX IIOJI0KCHHUS B
[Tepuonuueckoit cucreme,
3aKOHOB COXPaHEHMS MacChl
BEIICCTB, IIOCTOSHCTBA
CcOCTaBa, aTOMHO--
MOJICKYJISIPHOTO YUEHUS,
3aKkOHa ABOrajapo;

- BBIYUCIISITH OTHOCUTEIBHYIO
MOJICKYJISIPHYIO U MOJISIPHYIO
MacChl BEIECTB, MACCOBYIO
JIOJII0 XUMHYECKOT'0 DJICMECHTA
o Gpopmyse CoeAMHEHNUS,
MacCOBYIO JIOJIIO BEUIECTBA B
pacTBoOpe, MPOBOJIUTH PACUETHI
110 YPABHEHHUIO XUMHYECKON
peaxuuu;

-OIIACBIBATh U
XapaKTepu30BaTh TAOTUIHYIO
dhopmy I[lepruoamaeckoit
CHCTEMBI XMMUYECKHX
2JICMEHTOB

- XUMAYECKUN
JIUKTAHT
- TECTUPOBAHUE



https://m.edsoo.ru/7f41837c
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3.2 XUMITYecKas CBS3b. 8 bubmmoreka [IOK -UCII0Jb30BaTh XUMHYECKYIO - peuieHue
OKHCIHTENBHO- https:/m.edso0.ru/7f41 | cUMBOJIMKY JUIS COCTaBJIEHMsl | Y4COHBIX H
BOCCTaHOBHTEIBHBI B3ic opmya BEIIECTS 1 Egzzi;;mm
¢ peakiyu ypaBHteI/II/I XUMHAYECKHX o sanan

peakuuii;
- OIIPEJIEIATh BAJIGHTHOCTD - YCTHBII
aTOMOB 3JIEMEHTOB B OIpoc
OMHAPHBIX COSAMHEHUSX - CaMOOLIEHKa C
HCIOJIb30BAHUE
M
«O116HOYHOT O
JMCTa
bu6mmoteka [IOK
Hroro no pazneny 15 https://m.edsoo.ru/7f41
837c
bu6nunoreka [IOK
Pe3epBHOE Bpems 3 https://m.edsoo.ru/7f41
837c
OBUIEE KOJIMYECTBO
YACOB I10 68

[TPOI'PAMME
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