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HOACHUTEJBHAS 3ATIUCKA

IIporpaMMa 1O XWMHH Ha YpOBHE OCHOBHOIO OOILEro 0Opa3zoBaHUs
COCTaBJ/iCHa Ha OCHOBE TpeOOBaHUM K pe3yiasTaraM OCBOEHHS OCHOBHOM
00pa3oBaTEeNbHON IPOrPaMMBI OCHOBHOTO OOLIETo 00pa3oBaHus, IPEACTABIEHHBIX
B @I'OC OO0, a rtakxe Ha ocHOBe (enepanbHO paboye MporpaMMel
BOCIMTaHHUS U ¢ y4CTOM KOHUENIMHY NPENOoJaBaHus y4eGHOro npeameta « XuMush»
B 00pa30BaTenbHbIX OpraHu3alusX Poccuiickoi Denepanuu.

IlporpamMma mo xuMuy Haér mpeicTaBlieHWE O LEISX, OOLIEH CTpaTEeruu
OOy4YeHHUs, BOCIHTAHUS M DA3BUTUI 00yJaromumxcss CpeacTBaMH  yueGHOro
IpeAMETa,  yCTaHABNMBACT  ODA3aTENLHOE  NPEAMETHOE  CONEpPIKAHME,
UPCIyCMaTpUBacT DACIpPENENeHUe €ro o KiaccaM H CTPYKTYPHPOBAaHHE II0
pasficiaM A TEMaM IpOrpaMMBl II0 XWMHUM, OINPENEISeT KOJIMYECTBEHHBLIE W
Ka4eCTBEHHEIE XapPaKTEePUCTUKH COLEPXKaHMI, PEKOMEHIYEMYIO
HOCJICIOBATCIbHOCTE  M3YYECHUS XMMHM C  yY8TOM  MEXIPEIMETHLIX H
SHYTPUIPENMETHBIX — CBA3€H, JIOTHKM  y4eOHOro mpolecca, BO3PACTHBIX
OCOOEHHOCTEH O00yJaromuxcs, OMpenenseT BO3MOKHOCTH npenMeTa  IJis
peanusanuy TpeOOBaHMY K pPE3yJbTATAM OCBOEHHS OCHOBHOM 00pazoBaTebHOH

BHIOB Y4YE€OHO-IIO3HABATENBHON JIESTEIbHOCTH 00y4Jaromerocss M0 OCBOSHUIO
Y4€OHOT0 Conep)anusl.

SHaHWE XHMUH CIYXHUT OCHOBOH IS (POPMUDPOBAHYSI MHPOBO33PEHNS
00y4aroIIerocs, ero NpencTaBieHuH o MaTepUaNbHOM €IHWHCTBE MUPA, BaXXHYIO
POJIE UIpaloT (POPMHUPYeMble XUMHUEH PENCTABICHUS O B3aUMOIIPEBPAILIEHUIX
SHEPIYY M 00 3BOJIFONWM BEIECTB B NPUPOIE, O MYTSIX PELICHUS II00AJIbHEIX
IpobJIeM YCTONYHBOrO Pa3BUTH:A YEJIOBEYECTBA — CHIPBEBOH, SHEPreTHYECKOI,
ITHIIEBOM ¥ 3KOJIOTMYECKOM 6e30MacHOCTH, po0JIeM 3IPaBOOXPAHEHNS.

M3yuenne xumuu:

CIIOCOOCTBYET  peald3alliél  BO3MOMKHOCTEi: O CaMOpazBUTHSA U
DOPMUPOBAHUS KyILTYDHI IMYHOCTH, o8 obwiel ¥ QYHKIMOHAIBHON MPaMOTHOCTH:

BHOCHT BKJaI B (POPMHPOBaHUE MELIIIICHAS H TBOPYECKUX CIOCOOHOCTEMH
OOyYarOIMXCs, HAaBBIKOB HX CAMOCTOSTENLHOMN YYEOHOH  HesTEeNLHOCTH,
JKCICPUMEHTANIBHBIX ¥ HCCIEHOBATENbCKUX YMEHUH, HEOGXONUMEIX Kak B
[TOBCCNHEBHOM XU3HH, TaK U B IPO(ECCHOBAILHOMN NEeATEIbHOCTH;

HEJIOCTHOTO B3MIsa Ha €AWHCTBO IPHPOJE! M YeIOBEKa, SBJISETCS OTBETCTREHHEIM
3TallOM B (POPMUPOBAHUK CCTECTBCHHO-HAYYHOH I'PAMOTHOCTH 00y YarommuXcs:



CIIOCOOCTBYET (POPMUPOBAHHUIO IEHHOCTHOIO OTHOIIEHHUS K E€CTECTBEHHO--
Hay9HBIM 3HAHWUAM, K IPUPOJE, K YEJIOBEKY, BHOCHT CBOM BKJIA B 3KOJOTHUYECKOE
00pa3oBaHue 00YYaArOIIUXCS.

/laHHBIC HampaBieHUus B OOYYEeHHM XUMHE OOECIEYMBAIOTCS CIICLMDHKOMN
COLNEpXaHUsS  y4eOHOro  MpeaMeTra, KOTOPBIM  SBISETCS  IE€NArOTMYECKH
aNanTHPOBAaHHBIM OTpaXEHHEM 0a30BOM HAYKH XMMUHK HA ONPENECIEHHOM STalle ed
Pa3BUTHL. .

Kypc xumun Ha ypoBHE OCHOBHOIO 06IIero 06pa3oBaHus OPUEHTUPOBAH Ha
OCBOCHUE OOYYarOLIMMWCS CHUCTEMbI NMEPBOHAYAIBHBIX IOHSATHN XHMUM, OCHOB
HEOPraHMYeCKOM XHUMHY ¥ HEKOTOPBHIX OTHENBHBIX 3HAUYMMBIX ITOHSTUH
OPraHuYeCKON XUMHUH.

CTpykTypa comepykaHHs MpOrpaMMbl 110 XHMHH CHOPMHPOBAHA HA OCHOBE
CHCTEMHOI'0 mnmoaxoja K e€ usydeHuro. ComepkaHue CKIIAOBIBAETCS M3 CHCTEMBI
MOHATHYU O XUMHWYECKOM 3JIEMEHTE U BEIIECTBE ¥ CUCTEMBI IIOHATUN O XUMUYECKOH
peakuuu. O0e 3TH CHUCTEMBI CTPYKTYDHO OPraHW20BaHBI IO [IPUHITAITY
{IOCJICIOBATENIBHOI'O PAa3BUTUS 3HAHUH Ha OCHOBE TEOPETHYECKHX IIPEICTABIEHU M
PasHOro ypoBHS:

~ @TOMHO-MOJIEKYJIIPHOI0 YYEHUS KaK OCHOBEI BCET'O €CTECTBO3HAHUS:

— lleproanyeckoro 3akona [I. Y. MeHneneera kak OCHOBHOT'O 32KOHA XVUMUWH,
— YHUCEHA O CTPOCHUY aTOMa ¥ XUMHUYECKOMN CBSI3U:

— TPEICTaBICHUH OO0 SJIECKTPONMTHYECKON IOUCCONHUALME BELIECTB B
pacTBOpax.

leopetuyeckue 3HaHWS paccMaTPUBAIOTCS HA OCHOBE IMIUPUYECKH
[TOJTyYCHHBIX ¥ OCMBICIICHHBIX (PaKTOB, Pa3BHBAIOTCS ITOCIEOOBATENHHO OT OOHOTO
YPOBHA X Ipyromy, BBIIONHAS QYHKIMH OOBSICHEHHS M IPOTHOZUPOBAHUS
CBOMCTB, CTPOCHHS U BO3MOXHOCTEN NMPAKTHYECKOTO MPHUMEHEHUS U NOJIYYEeHHUS
M3y4YaeMbIX BEIIIECTB.

OcCBOoeHHE mNporpaMMBl 1O  XHMHHK CocobCcTBYeT  hOpMHUPOBAHUIO
IPCICTABIICHAS O XUMHUIECKOU COCTABMISIIOIIEH HAyYHOW KAPTHUHBI MUDPA B JIOTHKE
€€ CHUCTEMHOW IpUPOABI, IEHHOCTHOIO OTHOIIEHUS K HAay4YHOMY 3HAHUK U
MCTONaM IIO3HaHWs B Hayke. V3yyeHue XVMHUHU NIPOUCXOAUT C NPUBICUECHHUEM
3HAHWM U3 paHee H3YYCHHBIX YUEOHBIX IPEIMETOB: «OKpyX aomuid MupY,
«buonorus. 5-7 xnaccel» U «Dusuka. 7 KIaccy.

llpy wm3ydeHuw xuMHUH TIPOMCXONUT (GOPMHUPOBAHWE 3HAHUH OCHOR
XUMHYECKOH HAyKW Kak oOJacTy COBPEMEHHOIO €CTECTBO3HAHMUS, IPaKTUYECKOMH
ACHTCILHOCTH 9EJOBCKA W KaK OJHOr0 M3 KOMIIOHEHTOB MHPOBOH KyJIBTYPHL.
Jamava y4ebHOIO INpeaMeTa COCTOUT B (DOPMUPOBAHUK CHCTEMBl XUMUYECKHX
SHAHUY — BaXXHEWIUX (HaKTOB, MOHSTHH, 33aKOHOB U TEOPETUYECKHUX ITOJIOKEHUHA,
JOCTYNHEIX 0000IIeHuA MUPOBO33PEHYECKOr0 XapaKTepa, S3bIKa HAayKd, B



NMPUOOIEHUH K Hay4YHbIM MeTOJaM IIO3HAHWS IIPW H3YYEHUM BELIECTB U
XUMHUYECKUX PEaklui, B (QOPMUPOBAHNY U Pa3BUTUHU IMO3HABATENbHBIX YMEHUH U
UX TIPUMEHEHUU B Y4eOHO-MO3HABATENHLHOH ¥ Yy4YeOHO-HCCIENOBaTEILCKON
NEATEIIBHOCTH, OCBOEHHMM IIpaBull 0€30MacHOro obpamleHHus C BEIIECTBAMH B
[IOBCEIIHERHOW XU3HU.

[Ipyr w3ydyeHUy XUMWUM Ha YPOBHE OCHOBHOIO OOILIEr0 0OPa30BaHUS BAXKHOE
3HAYECHUE NIpruobpesy Takue ey, XaK:

~  (OPMHPOBAHWE HHTEIIEKTYAJbHO pAa3BUTON JIMYHOCTH, TIOTOBOW K
CaM000pa30BaHuI0, COTPYAHUYECTBY, CAMOCTOATENHLHOMY IIPUHATHIO PEIICHUI,
CITOCOOHOM afanTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIIOBUSM JKU3ZHMU;

— HaOpaBJICHHOCTE OOy4YEHHST Ha CHCTEeMaTHYECKOe IPHOOILEHUE
O0YYaromWMXCsl K CaMOCTOSATENbHOM MO3HABATENLHOM NeATEeNbHOCTH, HAyYHBIM
METONaM II03HAHWS, (OPMUPYIOIIUM MOTHBAIMIO ¥ Pa3BUTHE CIOCOOHOCTEH K
XUMUH;

~ obecneyenne ycioBui, ClIOCOOCTBYIOIUX IPHOOPETEHHIO 06YYAOIIHMHUCS
OIIBITA PA3HOOOPA3sHOW NESATENBHOCTH, NMO3HAHWS M CaMOIO3HAHUS, KIIOUYEBBIX
HABBIKOB (KJIFOYEBBIX KOMIETEHIH), UMEIOUIMX YHUBEPCANBHOE 3HAYEHHE I
Pa3IHYHEIX BUJIOB JAESTEIBHOCTH;

— GopmupoBanue o0med GYHKIHOHATLHON U €CTECTBEHHO-HAYYHOH
IPaAMOTHOCTH, B TOM 4YHCIE YMEHUU OOBICHIATL M OLEHWBATL SBIICHUS
OKPYKAIOWIEr0 MUpa, WCHOJIB3Ys 3HAHWS ¥ OIBIT, IIONyYEHHLIE [PH H3YYECHHH
AMMUY, IPUMCHATHE WX IPH PEUICHHW NpoOJIeM B TMOBCEIHEBHON XW3HU W
TPYAOBOU JAESTEIBHOCTHU:

— (QOpMHUpOBaHHE y 0By4YarOIUXCS TYMaHUCTHYECKUX OTHOIIEHHUIH,
HOHHUMaHuS ICHHOCTH XWMUYECKHX 3HaHUM JUIs BBIPAOOTKU 3KONOTHUYECKH
EECOO0Pa3sHOro IOBENEHHS B OBITY M TPYHZOBOM ESTEIBHOCTH B LEJIX
COXPaHCHUA CBOCTO 30POBBS ¥ OKPYIKAFOIIE! IPUPOIHON CPEIbI;

~ Pa3BUTHE MOTHBAlMM K OOYYCHHUIO, CIOCOOHOCTEH K CaMOKOHTPOIIO M
CaMOBOCTIHTAHMIO Ha OCHOBE YCBOEHHS OOMIEYENIOBEYECKUX MEHHOCTEH,
FOTOBHOCTH K OCO3HAHHOMY BBIOOPY IpOGWIS U HANPaBICHHOCTH NabHEHIIEro
00yueHus.

Obiitee 4mcno vacoB, OTBENEHHBIX IS W3Yy4YCHUS XUMHUU Ha YpPOBHE

OCHOBHOTO 001uero 06pa3oBanus, cocTapiseT 136 yacoB: B 8 Kiacce — 68 4acor (2
qaca B Hellelo), B 9 knacce — 68 yacon (2 uaca B HEJEII0).



COAEPXAHWE ObYUEHU S

8 KJIACC
IlepsonavanbHblie XMMHYECKHE MOHATHS

Ilpeamer xumuu. Ponrs XUMHUHK B JKHW3HHU YeJOBeKa. XWMHS B CHUCTEME HayK.
lena wu BemecTtBa. OU3NYECKUE CBOWCTBA BEMIECTB. ArperarHoe COCTOSHUE
BeIECTB. [IoHATHE O MeTomax mo3HaHus B XMMMK. UMCTEIE BELIECTBA U CMECH.
CriocoOsl pa3neneHuss CMeceii.

ATOMBI ¥ MOJIEKYJIbl. XUMHUYECKHE 3aeMeHTEl. CHMBONBI XUMHYECKHX
5JieMeHTOB. IIpocTeie U ClloXHbBIE BemecTBa. ATOMHO-MOJIEKYIIPHOE YUEHHE.

Xumpdeckass Qopmyna. BaJleHTHOCTS ATOMOB XHUMHYECKUX 3JIEMEHTOB.
3aKOH IIOCTOSIHCTBAa cocTaBa BemecTs. OTHOCUTENbHAs aTOMHas Macca.
OTHOCHUTENBHAS MONEKYJIspHas Macca. MaccoBas JONIs XUMHYECKOTO 3JIEMEHTA B

COCAVHEHUN.
Konuyectso BemectBa. Mone. Monspaas Macca. B3auMOCBs3b KOJHUECTBA,

MacCel U 9YHCIa CTPYKTYPHBIX ENMHMI[ BelecTBa. PacuéTel 1mo (opMmyaam
XUMWYECKUX COCAUMHEHUH.

DusnyecKkre U XUMUYECKUE SBICHUS. XUMHYECKas peaxknus 1 e€ NpUu3HaKu.
3aKOH COXPaHEHHS MacChl BeIecTB. XHMUYECKUE ypaBHeHus. Knaccubukanus
XUMUYCCKUX PEaKIUH (COCAUHEHHUS, PA3JIOKEHNsI, 3aMEIEHNs, 0OMeHa).

Xumuueckuii 3xcnepumenm:

SHAKOMCTBO € XMMHYECKOH ITOCYNOH, npaBuiaMy paboThl B 1abopaTopuu u
MpueMamMy oOpalueHus ¢ nabopaTopHEIM 060pYIOBAHMEM, U3YYECHUE U OIHCAHUE
QU3UYECKUX CBOUCTB  0OOPA3IOR HEOPTraHWYECKHUX BEIISCTB, HaOIOIcHUeE
GuspyecKkux (MIaBICHHUE BOCKA, TASHME JIbAA, pPacTHpaHHe caxapa B CTYIIKE,
KHIICHAC ¥ KOHACHCALMS BOMBI) M XMMHUYECKUX (TOPEHME CBEYW, NMPOKAIUBAHME
MEIHOH MIPOBOJIOKH, B3aUMONEHCTBHE Mejia C KHCJIOTOW ) IBIEHUH, HAOIIONEHUE U
OHHCAHNE NPU3HAKOB MPOTEKAHUS XUMUYECKHX peaklUi (pasnoxenue caxapa,
B3aMMONEUCTBUE CEPHOM KHUCIOTHI ¢ XJIOPUIOM Oapus, paziioXeHvie TUAPOKCHIA
Menu (11) npu HarpeBaHuu, B3aUMOIEHCTRHE JKEIE3s C pactBopoM cosa menu (1),
U3YHUCHHE CIOCOOOB paslieNieHys CMeCed: ¢ ITOMOLIBIO MAarHuTa, (QUIBTPOBaHUE,
BblITapHBaHKe, NUCTHIUIANYSA, XpoMaTorpadus, IpoBeAeHNe OUHUCTKH ITOBApPEHHOMH
CoIM, HaONIOJEHHWE ¥  ONMCAaHHE  pe3yJIbTATOR NPOBEHCHUS]  OIbITA,
AJUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHUS MAcChl, CO3JaHHE MOIEIei MOJIEKY I
(LIApOCTEPIKHEBLIX ).

Baxcnelimiwe npeacraBurein HEOPraHW4YeCKHUX BeleCTRB

Bo3nyx — cmecs razos. Cocrtas BO31yxa. Kucnopon — aneMeHT u mpoctoe
BEIIECTBO. HaXOXIEHUWE KHCIOpONa B IPHPOLE, (PU3KYECKUE U XUMHUYECKUE
CBOXMCTBA (peakuuu ropenus). OKCUIBL. IIpriMenenue xwmcnopona. Crocobsl



MONYUEHUS KHUCJIOpoAa B naboparopdu U NPOMBILIEHHOCTH. KpyroBopor
KHUCJIOpoia B npupone. U30H — aJIOTPONHAS MOAU(DUKALKS KUCIIOPOa.

TennoBo#l 3(MMEKT XUMHUYECKOM peaklyuu, TEPMOXUMUYECKUE YpPaBHEHUI,
3K30- ¥ SHIOTEPMUYECKHE peakiuu. [OMMIMBO: Yyrojb X METaH. 3arps3HEeHUE
BO3/IYXa, YCUIIEHHE ITApPHUKOBOT0 3(hdeKTa, pa3spyILLEHUE 030HOBOI'O CJIOSL.

Bomopon — 3JeMEHT ¥ NpPOCTOe BeEIeCTBO. HaxoxaeHue BoOIOpoda B
MpUpone, OU3NYEeCKHe U XHUMHYECKHE CBOMCTBa, IIPUMEHEHHE, CIOCOObI
nosyueHus. KuciaoTel U COJIU. '

Morisipabii 00BEM ra3oB. PacyéThel 10 XUMHUYECKUM YPABHEHUSIM.

Ou3nYeCKue CBOWCTBA BOARl. Bola Kak pacTBOPHUTENL. PacTBOPHEL.
HachIllleHHBIE U HEHACHIUIEHHBIE PACTBOPHI. PacTBOPUMOCTH BELIECTB B BOJE.
MaccoBas noisi BEIIECTBa B pacTBOpE. XMMUUYECKUE CBOMCTBA BOIbl. OCHOBaHMUS.
Pone pacTBOpOB B NPUPOJIE ¥ B XKU3HUA 4YelloBeKa. KpyroBopoT BOABI B IIPUPOLE.
3arpsisHeHYe IpUPOaHbIX BoA. OXpaHa U OYHCTKA IPUPOIHEIX BOI.

Kiiaccuukanus Heopranudeckux coenunenui. Oxcupwl. Kiiaccudukanus
OKCHIOB:  coJjicoOpasyrinue (OCHOBHEIE, KHCJIOTHBIE, aM@OTEpPHBIE) U
HecosieoOpasyromue. Homenknarypa oOxcuzoB. Ou3MYECKHE ¥ XUMUYECKUE
CBOYICTBA OKCHIOB. [ loyyeHue oKCHUIOB.

Ocuopanus. Knaccupukanus OCHOBaHWM: IENOYM M HEPACTBOPUMEIE
OCHOBaHMSA. HoMmeHKaTypa oOCHOBaHuM. Du3nYecKue ¥ XUMHYECKHE CBOMCTBA
ocHoBaHuu. [loydyeHre oCHOBaHUH.

Kucnotel. Knaccubukamus xucnor. Homenknarypa xuciior. ®usuyeckue u
XUMUYECKHE CBOUCTBA KHUCIOT. Psn aktuBHocTu MeTtanioB H. H. Beketosa.
[lonyyenue KucIOT.

Conn. HoMmenknarypa coneit. @uznyeckue ¥ XMMHYECKUE CBONCTBA COJIEi.
llony4yenue conei.

[ eHeTHyecKas CBS3b MEXIY KIacCaMy HEOPraHUUECKUX COETUHEHMUI.

Xumuueckuil IKCRepuMenm:

Ka4€CTBEHHOE OIPENCIICHHE CONEPIKaHUsI KUCIOPOAa B BO3AYXE, MOJYUEHHUE,
cobupaHue, paclO3HaBaHWE ¥ WH3YYEHHE CBOWCTB KHUCIOPOAa, HaOIIOmEHuME
B3aMOJCUCTBYS BEIIECTB C KHUCJIOPOJOM M YCJIOBHS BO3HUKHOBEHUS W
MPEeKpameHusl ropeHus (IoXxapa), O3HaKOMJIEHHE C o00pa3liaMd OKCHUIOB W
ONACAHKE HX CBOHWCTB, IONyYeHHE, COOHpaHUE, pPACIO3HABAHHUE U H3YYECHUE
CBO¥ICTB BONOpOJa (ropeHve), B3auMOIEHCTBYE BOLOPOAA C OKCHAOM MEIW (1I)
(BOBMOYKHO KCIIOJIF30BAHUIE BHIEOMAaTEPUAIIOB ), HAOMIOAEHUE O0Pa3IlOB BEIIECTR
KOJIMYEeCTBOM | MONb, HCCHENOBaHUWE OCOOEHHOCTEH PACTBOPEHUS BEILECTR C
pa3IM9HOM PpPacTBOPUMOCTBIO, IpPHUIOTOBJICHHE pACTBOPOB C ONpPEAcHEHHOM
MaCCOBOM [NOJIEH pacTBOPEHHOI'O BEIIECTBA, B3aUMOLENUCTBUE BOMIBI ¢ METAIAMHU
(HaTpuem W  XanbuueM) (BO3MOXHO WCIIONB30BAaHHE BHICOMATEPHAIIOB),



hcciaenoBaHue 00pasloB HEOPraHUYECKHX BEMIECTB pa3iWYHBIX KJIACCOB,
HabIrOIeBVie U3MEHEHUS OKPACKU HHIUKATOPOB B PACTBOpAX KUCIOT U IIEOYEi,
W3YyUCHHE B3aUMOIEMCTBUS oOKcuza menu (lI) ¢ pacTBopoM cepHOM KHCIIOTHI,
KACIOT ¢ MeTalulaMy, pPeaklWi HEeATpaliu3alyM, NOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAaHWM, BBITSCHEHME OJHOIO MeTajula APYTMM K3 pacTBOpa COJIM, PEIICHUE
SKCIICPUMEHTAIBHBIX 3a4a4 Mo TeMme «Baxuelmue kiaccsl HEOPraHHYECKHX
COCIMHEHUW. .

Ilepnoanyecknii 3axoH wu Ilepuoamyeckas cHcTeMa XHMHYECKHX
sieMenToB JI. M. MenneneeBa. Crpoenune aromMoB. XMMHYECKAs CBH3b.
OKHCIHTENEHO-BOCCTAHOBHTENLHBIE PeaAKLMH |

IlepBeie MONBITKH KiIacCHMUKANUU XUMUYECKHX 3JIEMEHTOB. LIOHSATHE O
FPyOIax CXONHEIX 3JIEMEHTOB (INEJIOYHBIE U MIEJIOYHO3EMENBHBIE METALIb,
FaJIOrCHBI, AHEPTHBIE Ta3bl). DJIEMEHTEI, KOTOPhIe 06pasyroT aM(pOTEPHbIE OKCHUIE]
U TUOPOKCHIEL.

Ilepronnueckuit 3akon. [Tepuonuueckas cucreMa XUMUYECKIX 3TEMEHTOR 1.
WM. Menneneera. Koporkomepmomuas  u JUIMHHONEPHOAHAS  (hOPMEI
Ilepuonuaeckoit cucrembr xumuaeckrx snementos I, Y. Menmeneera. Ilepuonel
A Tpynmsl. (PUHYECKUHA CMBICI ITOPSAAKOBOTO HOMEpa, HOMEpPOB IIepHoha U
TPYIIIIEL 3JIEMEHTA.

Ctpoerne atoMmoB. CocTaB aTOMHBIX anep. M3oromnel. Snexktponsl. CTpoeHue
JICKTPOHHBLIX  O000JI0YEK aTOMOB IepBRIX 20 XUMWYECKMX SIEMEHTOR
lepuonuyeckoit cuctemsr JI. M. Menneneepa. XapaKTEPUCTHUKA XUMUYECKOTO
»ICMCHTA 110 ero nonokeHuIo B Ilepuoanyeckoii cucreme J1. Y. MeHnpeneena.

3aKOHOMEPHOCTH H3MEHEHUS paluyca aTOMOB XHMHYECKHX D3JIEMEHTOR,
METAJITIMYECKUX U HEMETAIITIMYECKUX CBOMCTR IO rpyniaM 4 nepuoiaM.

3Hauenue Ieproaugeckoro 3axoHa u Ilepronyuueckoit CHCTEMBI XMMUYECKIX
JICMEHTOB Ul PasBUTHSI HayKu ¥ npaktvku. JI. M. MeHnenees — YUEHBIA U
I'paXX JaHKH.

Xumuyeckas cBa3b. KoBaneHTHas (monsipHast W HemonspHAas) CBA3b.
INEKTPOOTPHIATENLHOCTD XUMUYECKHX SIEMEHTOR. VloHHas cBA3E.

Crenens  oxucienus. OKHCIUTENEHO-BOCCTAHOBUTEILHDIE pPEeaKLuu.

I Iponeccs! OKKMCICHUS ¥ BOCCTAHOBIEHNS. OKUCTHTEM U BOCCTAHOBUTETH.,
Xumuueckuii 3xcnepumenm:

M3YYECHHE 00pa3liOB BEILECTB METAJUIOR U HEMETAIIIOB, B3aWMOAECHCTBHE
IMIPOKCHIIa IIMHKA C pPacTBOPaMM KHCJIOT U IIeJioYeH, [IPOBEJEHUE OIIBITOB,

MITTOCTPUPYIOINMX — NPUMEPHl  OKHCIMTENbHO-BOCCTAHOBUTELHEIX peakuui
(ropeHue, peakumuyu pasnoKeHus, COCNUHEHNUS ).
Meaxcnpeomemmuvie ceszu



Peanusanus MeXOpeIMETHBIX CBS3€H IIpH H3YYEHUM XUMUM B 8 Kiacce
OCYIIECTBIACTCSA YEpe3 HCIOJB30BaHUE KaK OOIIMX eCTeCTBEHHO-HAYYHBIX
IOHSITUM, TaK ¥ MOHATHH, SABIIONUXCS CUCTEMHBIMU JJIS OTAEIbHBIX IIPEIMETOB
eCTECTBEHHO-HAYYHOT'O IIUKIIA.

(JOmme ecreCTBEHHO-HAaydHBIE MOHATHA: Hay4YHBIH (DaKT, TMIIOTE3a, TEOPHUS,
32KOH, 4aHajuW3, CHUHTEe3, KIaCCU(QUKALus, NepUOJUYHOCTh, HabIIOAEHYE,
IKCICPUMEHT, MONENMPOBAHNUE, U3MEPEHUE, MOJIENb, SIBIEHHUE.

Op3rKa: MaTepus, aToM, 3JIEKTPOH, NPOTOH, HEUTPOH, WOH, HYKIHUI,
M30TOIBI, PaA¥OaKTUBHOCTE, MOJIEKYNa, 3JIEKTPUYECKHUM 3apsll, BEIeCTBO, TEJO,
00BEM, arperaTHoe COCTOSIHME BEIECTBa, Iras, (PU3NYECKUE BEIUYUHBI, CAUHULIB]
U3MEPEHUS, KOCMOC, NIaHeTsl, 38E3ab1, CoJHIIE.

buonorus: GorocunTes, NpIXanue, 6uochepa.

I'eorpagms:  atmocdepa, runpocthepa, MUHEpambl, TOPHBIE IIOPOJIEL,
[TOJIE3HBIE MCKOIIAEMEIE, TOIIIIMBO, BOJHEIE PECYPCEL.

9 KIIACC

BemecTBo ¥ xuMuyecKkas peaknus

llepuonuueckuit 3akon. Ilepuoguueckas cucTeMa XUMAYECKUX 3IEMEHTOR 1.
. MengeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B W3MEHEHWH CBOHCTB
AUMHTIECKHAX 3JICMEHTOB TIEPBBIX TPEX TEPHONOB, KAJUS, KAJBIKUS U UX
COCOUHEHUM B COOTBETCTBUU C IIOJIOXKEHHEM 3JIEMEHTOB B Ilepuonuyeckoii
CHCTEME U CTPOCHUEM MX aTOMOB.

CTpoenvie BemmecTBa: BHIBI XUMHYECKONW CBSI3H. TWITLI KPACTAJUIUYECKHUX
PEIICTOK, 3aBUCUMOCTh CBOMCTB BEINECTBA OT THUIIA KPUCTANIIMYECKON DPEIIETKY U
BUIa XMMHUYECKOUN CBSI3N.

Knaccubukanus u HOMCHKIaTypa HEOPraHWYECKUX BEMIECTB. XUMHUYECKUE
CBOMCTBa BEIIECTB, OTHOCHINMXCS K Pa3sIHYHBIM KJlacCaM HEeOpraHuYeCKux
COCIMHEHHM, TeHETUYECKAS CBA3b HEOPraHUYECKUX BEIIECTS.

KaccHQuKamus XuMAYECKUX Peakuii 110 PasIuIHBIM NpH3HaKaM (110 YHCITY
4 COCTaBy y4YaCTBYIOLIMX B peakUWM BEINECTR, IO TEILUIOBOMY 3(MOEKTy, II0
“SMCHCHHIO CTCTICHEH OKHUCIICHMSI XHMUYECKUX 3JIEMEHTOB, IO o0paTumMocTH, 1o
YHaCTHIO KaTalu3aTopa). JK30- H SHIOTEPMUYECKUE PEaKIHH, TEPMOXUMUYECKHE
YPaBHEHUS.

[fousTHE O CKOPOCTM XUMHYECKO peaknuu. Ilorsitue o6 oOpaTuMmeIX W
HEOOPaTHMBIX XMUMUYECKUX peakumsix. IIoHSTHE O FOMOT€HHBIX U I'E€TEePOTreHHBIX
peakuuax. [lonsitue o xatamuze. [ToHSTHE 0 XUMHYECKOM paBHOBeCcHU. DaKTOPHI,
BIMAIOMHKE HA CKOPOCTE XUMHYECKOH pPEaKUdM U ITOJIOKEHHE XUMHYECKOro
PaBHOBECHS.

OKHCIUTENbHO-BOCCTAHOBUTEILHEIE peaxuuy, 3IEKTPOHHBIA  OallaHC
OKUCIIUTEIIbHO-BOCCTAHOBUTENIEHON  PEaKIuu. CocraBiieHWe  ypaBHEHWi



OKUCIIMTENEHO-BOCCTAHOBUTEIbHEIX  PEaKiW¥d C  HCIOJb30BaHMEM  METOJA
3NIEKTPOHHOIo Dajanca.

Teopust >IeKTPONATHIECKON NUCCOLUAITUN, DJIEKTPOIUTEI ¥ HE3JIEKTPOIUTEI.
Katuone!, apuodbl. Mexadu3M OUCCOLMAaIMX BEIIECTB C Pa3jIMYHBIMUA BUIaMU
xuMuueckoi cassu. Crenens aucconpanuv. CuiibHbIE U Cla0bIE 3JIEKTPOJIUTHI.

Peaxnuu MOHHOTO OOMEHa. Y CIIOBUS NPOTEKAHUS PeaKvii KIOHHOIO 00OMeHa,
MONHLIE ¥ COKpalEHHbIE WOHHBIE ypaBHeHHs peakuui. (CBo#cTBa KHUCIOT,
OCHOBAHHE W COJed B CBETe I[PEICTaBIEHHM 00 3JIEKTPOTUTHYECKOH
nucconyanyu. KayecTBeHHbBIE peakiiuy Ha HOHBL. [IoHsATHE O TUAPOJIH3E COJICH.

Xumuueckui 3KcCnepumerm:
O3HAKOMIIEHVE C MOJIEISIMM KPUCTANIMYECKUX PEIIETOK HEOPraHUYECKUX

BEILECTB — METaIOB ¥ HemeTamwIoB (rpadura W anaMasa), CIOXHBIX BEIIECTB
(x7Iopuia HaTpHs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XUMMYECKOH peaKluu
OT BO3JSHCTBUS pPA3IMYHBIX (aKTOPOB, HCCIECHOBAHUE 3JIEKTPOIIPOBOIHOCTHU
PacTBOPOB BEIEeCTB, Mpollecca AWCCONMALMM KHUCIOT, MIEoYed U COJieH
(BO3MOXKHO  HCIIOJIB30BAHHE BHUJIEO MaTepHalioB), IIPOBEAECHHE  ONBITOB,
WIUTIOCTPUPYIOLIHX — [PU3HAKH  [POTEKaHWd  peakludil  KWOHHOro  oOMeHa
(obpazosanue ocajnxa, BBIIEICHHE ra3a, o00pa3oBaHWE BOABI), OIBITOB,
MIUTIOCTPUPYIOLIUX  IPUMEPBI  OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX  PEaKluy
(ropeHue, peakivd pPas3joXEeHUs, COSAVHEHNUS ), PaclO3HaBaHUE HEOPraHUYECKUX
BEIIECTB C IIOMOMIBX) KAUECTBEHHBIX pEeaKUudil Ha MOHBI, PELICHUE
3KCIIEPUMEHTAIBHBIX 3aa4.

HemMerannabl u UX coeIUHEHUS

Obmass xapakTepuctuka rajoreHoB. (OCOOEHHOCTH CTPOEHHS aTOMOB,
XapaKkTepHbie cTeneHd okucienus. CTpoeHue ¥ MU3NYeCKHe CBOMCTBA IIPOCTHIX
BELIECTB — TaJOr€HOB. XMMWYECKUE CBOWCTBA Ha IpHUMEpe  XJjopa
(B3ayMONEUCTBAE C METalllaMy, HEMeTaulaMy, Iuejodyamu). XJIOPOBOLOPOL.
ConsiHas KUCIOTa, XUMHYECKHE CBOMCTBA, IMOJydYeHHe, npuMeHeHue. JlelficTBre
XJj0pa B XJIOPOBOLOPOJA Ha OpraHu3M uelioBeka. BaxHeWlnue XJIOPHUAbI U HX
HaXO0XJACHUE B IPUPOLE.

Obmas xapaktepuctuka 3j1eMeHTOB VIA-rpynnel. OCOOEHHOCTH CTPOEHNS
aTOMOB, XapakTepHBIE CTENEeHU OKucijeHusi. CTpoeHue U (PU3UYECKUE CBOMCTBA
NPOCTHIX BEIIECTB — KUCIOPOJa U Cephl. AJJIOTPOIIHBIE MOAU(MUKALIUY KHUCIOpPOoa
¥ Cepbl. XMMHUYECKVEe CBOUCTBa cepbl. CepoBOIOPOM, CTpOEHME, (PUIMYECKHE U
XYMUYecKre cBo¥cTBa. OKCUIbI CEphl KaK MPENCTaBUTENU KHCIOTHBIX OKCHJIOB.
CepHass Kuciota, QU3NWYECKHMEe ¢ XHMHYECKHME CcBoiicTBa (oOmue Kak
NPEeACTaBUTENSL KJjlacCa KUCIOT U crnenupuyeckue). XHUMHYECKHE pEeakInu,
JIeXKalye B OCHOBE IIPOMBIIUIEHHOIO Crocod0a IOJNYYEHHUS CEPHOM KHMCIOTEHIL.
llpuMenenue ceproi kucnoTel. Cod CepHOM KHUCIIOTHI, KaYeCTBEHHAs peaKius Ha



cynedar-uon. HaxoxneHue cepsl u e€ coequHeHMM B Npupoge. XUMHYECKOE
3aTPA3HEHME OKPYXKaIoIeH Cpenbl COEOUHEHHSMH Cepbl (KHUCIIOTHBIE IOXIH,
3arpsI3HEHUE BO3TyXa ¥ BOLOEMOB), CIIOCOOBI €0 NPEIOTBPaIICH.

Obmrast Xapaxrepuctuka 3neMeHTOB VA-rpymmel. OcoGeHHOCTH CTpOeHHs
aTOMOB, XapaKTepHbIC CTEINEHH OKUCIECHUS. A30T, paclpoCTpaHeHHe B NPHUPOJE,
(hu3yyecKue U XMMUYecKue cBoicTaa. KpyrosBopor a3orta B pupoae. AMMUAK, ero
(DU3MYECKUE U XUMUYECKHe CBONCTBA, IonydeHue U npumMenerne. Colu aMMOHUS,
uX QU3WYECKHE ¥ XUMUYECKUE CBOWCTBA, MpuMeHeHne. KadecTBeHHAs peaknus Ha
WOHBl aMMOHMSA. A30THas KUCJIOTa, €€ IOoJiyyeHue, (PU3HYECKUe U XUMUYECKUE
CBOMCTBa (OOILME K&K IIpeNCcTaBUTENd Kjacca KUCIOT M CrIEH M (DUYECKUE).
Vicmons30oBaHWE HUTPAaTOB M COJEeM aMMOHMS B KadeCTBE MUHEPaIbHBIX
ynoopenut. X¥MU4ECKOe 3arpsa3sHEHNe OKPYXAMOLIEH Cpebl COSTUHEHUSIMY a30Ta
(KHCITOTHBIE JOXMHW, 3arps3HEHHE BO3IyX4, TOYBEI M BOJOEMOB). Dochop,
AINOTPONHBIE MoIMQUKauuu Gochopa, (QUINYECKUE U XUMUUECKHE CBOMCTBA.
Oxcrn dochopa (V) u pocdopras kucnora, GU3NIECKUE ¥ XUMUYECKIE CBOMCTBRA,
nonxy4yenue. kcnosns3osanne pochaToB B KaUECTBE MUHEPAIBLHAIX VIOOPEHHI.

Obmiast xapaxrepuctuka snemenToB [VA-rpymmei. OcobeHrOCTY CTPOCHUS
aTOMOB,  XapaKTEPHBIE  CTENEeHM  OKUCJIECHMs.  YIUIEpOH,  aJIOTPOIHEIE
MOIM(MHUKALNY, PAaCIpPOCTPAHEHWE B NPUPONE, (GUIKHYECKHE W XUMUAYECKUE
CBoKcTBa. Ancopbuusa. KpyroBopor yriepona B npupone. Oxcumsl yriepoaa, ux
QU3WYECKHE M XUMHYECKHE CBOWCTBA, HEHCTBHE HA SKUBHIE OpTraHUu3MEI,
MOIYyHCHHE M IIPEMEHEHHE. JKOJOTHMYECKHE NPOOIIEMBI, CBS3aHHBIE C OKCHUIOM
yriepoga (1V), rumoresa riio6GanbHOro HOTEIUIEHHS KIAMATA, TapHUKOBBIN
ot bexT. YronsHas KMCIOTa U e& COJHM, UX (PU3UYECKUE U XUMUYECKUE CBOKCTRA,
HOJYH9CHHE ¥ TNpUMEHEHHe. KadecTBeHHas peakuws Ha KapOOHAT-HOHBL.
Vicnonmp3osanue xapOoHATOB B OBITY, MEIUIMHE, NPOMBIIIEHHOCTHA ¥ CEIHCKOM
XO35UCTEBE.

llepBoHayanbHEIe OHATHS 06 OPraHUYECKUX BEIIECTBAX KaK O COEOUHEHU X
yraepona (MeTaH, 3TaH, STUIEH, aleTUIeH, STaHOJI, MIIANEPHH, YKCYCHas KHCIIOTa).
lIpyponHbie HCTOYHHKH YIJIEBOZOPOIOR (yrons, mnpupoOmHBIA Ta3, He)TH),
IPOAYKTBI MX MEepepadoTKH (OEH3WH), WX poNlb B OBITY M IIPOMBIIJIEHHOCTH.
lIoHsATHE O OMOSOrHYEeCK BAKHBIX BEIIECTRBAX: XK¥pax, 0eskax, yriiesonax — 4 ux
POJIM B JKM3HM 4YelIOBEKa. MarepuanbHOE €IHHCTBO OPraHUYecKHX WU
HEOPraHWYECKUX COCIUHECHUNA.

Kpemuuii, ero usnueckue u XHUMUYECKWe CBONCTBA, [IOIyYCHUE U
npuMeHenue. (CoenuHeHUs KpeMHHMsS B npupome. O6mue [IpeCTaBieHus 00
oxcune kpemHus (1V) u kpemuueBoi kucinore. CHITHKATH, ¥X MCIOTH30BAHMUE B
OBITY, B NPOMBINIJIEHHOCTH. BaKHeHmue CTpOUTENIbHBIE MaTEpUalbl: KepaMUKa,



CTEKJIO, LEeMeHT, OeroH, xenezoberor. IIpobrembl 0€30NaCHOrO KCIOIR30BAHNS

CTPOUTEIBHBIX MATEPUAIIOB B [IOBCEAHEBHOU XKU3HM.

XumuuecKuil 3KCRepuUmMenm:.
u3yueHue 00pasloB HEOPraHWYECKUX BEIECTB, CBOHCTB COJITHOM KUCJIOTHI,

ITPOBEIEHNE Ka4eCTBEHHEIX Peaklil Ha XJOPHI-UOHbI ¥ HaONIONECHUE NPU3HAKOB
WX TPOTEKAHWS, OINBITHI, OTp@Xaroliue (QU3MYECKVE ¥ XUMHUYECKHUE CBOUCTBA
raJIOreHOB M MX COSOWHEHUM (BO3MOXKHO MCIIOJB30BAHUE BUIEOMATEPUAJIOB),
O3HaKOMJIEHHE ¢ obpasnamy XJIOpUaoB (TaJlOTEHHIOB), O3HAKOMJEHHE C
obpasiiaMu  cepsl ¥ €8  COSNUHEHMsAMM  (BO3MOXHO  KCIOJIE30BAHHC
BUIEOMATEPHATIOB), HAabIONeHne nporecca 0OyTIMBaHUs caxapa MOJ JAECUCTBAEM
KOHIEHTPUPOBAHHOYW CEPHOHM  KHCIIOTBI, M3YYCHHE XHMHAYECKUX CBOMICTB
pa36aBIEeHHOM CEPHON KUCIOTHI, IPOBEIEHNE KAYSCTBEHHOM PEaKliy Ha cynb(haT-
VOH W HabrofeHuWe Ipu3HaKa eé NpPOTEKaHWs, O3HAaKOMIIEHHE ¢ (DU3UIECKAMH
CBOMCTBaM¥E a30Ta, (ochopa M UX COENUHEHUH (BO3MOXHO HCIIOJIL30BAHKE
BUIEOMATEPUANOB), 00paslaMu a30THBIX U (GOChOPHBIX yIOOpPEeHUH, MOyUeHHUE,
cobupadne, pACIO3HABAHWE W W3YYCHUE CBOMCTB aMMuakKa, I[IPOBEICHUE

KaYEeCTBEHHEIX peaklMil Ha HOH aMMOHuSA U (QochaT-HOH ¥ U3YYEHHUE NPU3HAKOB
X MIPOTEKaHUs, B3aUMOJEHCTBIE KOHIIEHTPUPOBAHHON a30THOM KUCJIOTEI C MEIBIO

(BO3MOXHO HUCITOJIL30BaHUE BUJEOMAaTEPHAOB ), U3YYECHUE MOJIEJIEN
KPUCTAUUIMYECKHX peméToK anMmasza, rpadura, QyjuiepeHa, O3HAKOMIIEHHE C
IPOLIECCOM QACOpOLUM pPACTBOPEHHEIX BEUIECTB AKTHBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM MNPOTUBOraza, MojaydeHwe, coOOupaHue, paCno3HaBaHue U U3YYEHHE
CBOUCTB YTJIEKMCJIOTO rasa, IIpOBeleHMe KAYeCTBEHHBIX peakuui Ha kapOoHAT U
CHINKAT-WOHEl U HU3YYE€HHWE IIPU3HAKOB UX T[IPOTEKAHUS, O3HAKOMIIEHHE C
NPOAYKIMEY CHIIMKATHON IIPOMBINUIEHHOCTH, PEILICHUE BKCIIEPUMEHTANBHBIX
3aia4 10 TeMe « BakHenInue HeEMEeTaIbl U UX COSAUHEHUN).

Merajisl ¥ UX COeAHHEHMS

OO01ias XapaKTepUCTUKa XUMUYECKHX 3IEMEHTOB — METAJIJIOB HA OCHOBaHUM
ux ToJiokeHust B Ilepuonuueckod cucreme xumuyeckux osnemeHToB /. U.
Menpeneesa U cTpocHus atoMoB. CTpoeHUE METAIOB. MeTauyeckas CBiI3b U
MeTaJyIiyecKass  KpucTajuldyeckass  pemeérka.  JJIEKTPOXUMUYECKHH Pl
HanpsDKEHUN MeTauioB. OU3NYECKUe U XMMUYECKUE CBOMCTBa MeTaluioB. O0umue
CIIOCOOB! Tony4deHUs MeTajiioB. [IoHsTHE O KOpPpO3UM METAJJIOB, OCHOBHBIE
CIIOCOOBI 3alMUThl MX OT Koppos3uu. CruiaBel (CTanbs, YyryH, IIOPaJIFOMUHUU,
OpoH3a) U WX IpUMeHeH e B OBITY ¥ IPOMBIIIIJIEHHOCTH.

Lilenounrie MeTaiuibl: nojoxeHue B Ilepuoguueckonl CUCTEME XUMUYECKUX
3neMenToB JI. V. Menneneesa, CTpoOeHUE UX aTOMOB, HAXOXOSHUE B MPUPOIE.
Ousuyeckue U XUMUYEeCKUe CBOWCTBA (Ha mpumMepe HaTpus U Kanus). OKcumsl u



TUAPOKCUABI Hatpusd ¥ rKamd. I[lpuMeHeHue I[MENOYHBIX METAIOB U HX
COENVIHEHUMN.

l1le10YHO3EMENIBHBIE METa/II MarHui M KaibIUW: IIOJIOXKEHWE B
Liepuoguyeckon cucrteme xumudeckux sneMenToB /i, Y. Menaeneesa, ctpoeHue
WX aTOMOB, HaXOXJIEHYUE B Ipupose. ODU3NYECKUE U XUMUYECKUE CBOMCTBA MarHus
1 Xalblus. Baxsellnue coequHeHWS Kaablusg (OKCHUO, TUOPOKCHUL, COJIK).
JKECTKOCTE BOABI U CIIOCOOBI €€ YCTpaHEeHUS.

AnmroMuHUEA: noNoXeHre B IIeproauyecKoy CUCTEME XUMHUYECKUX 3JIEMEHTOR
H. Y. Meunneneesa, CTPOEHUE aTOMa, HAXOXIECHUE B NpUpone. DPUBUYECKUE U
XUMUYECKUE CBOMCTBA aIFOMUHUS. AMMDOTEPHBIE CBOMCTBA OKCUA W T'MIPOKCHALA
aJIFOMUAHY .

JKeneso: nonoxenue B [lepuonuyeckor cucTeMe XHUMUYECKUX 2JIEMEHTOB /l.
. Menpeneesa, CTpO€HHE aToMa, HaxXO0XAeHUE B mpupone. DUWYECKUE U
XUMUYECKHE CBONCTRA xKene3a. OKCumbl, THAPOKCUALI U comu xenesa (I1) u xenesa
(LI}, mx cocTaB, CBOKCTBA U IIOJYYEHUE.

XUumMuueckui IKCnepumMenm:

O3HaKOMJICHHE ¢ obOpa3naMy METaNIOB M CIJIaBOB, HX OU3AYSCKUMHU
CBOWICTBaMY, M3Y4YE€HHE  DPE3YJIbTATOB KOPPO3UHM  METAUIOB  (BO3MOXHO
WCIIONB30BAHUE BUIECOMATEPHANIOB), OCOOESHHOCTEN B3aUMOJCUCTBUS OKCHALA
KanblUss ¥ HaTpusd C BOJOH (BO3MOXKHO HCIIONB30BaHHE BHAECOMATEPUAIIOB),
YCCIIEJOBAaHUE CBOKCTB »ECTKOW BOIBI, IIPOILIECca I'OPEHU XKeJie3a B KUCIOPOIE
(BOBMOXHO  MCIOJB30BaHKHE  BHACOMATEPHUAIOB), IPU3HAKOB  IIPOTEKAHUS
KQYECTBEHHBIX DPEaKIMi HA WOHBI. MarHus, KajbUUs, aJllOMUAHW, [IUHKA, Xene3a
(I1) u xeneza (III), meau (II), Habmogenye 1 onucaHue NPOLECCOB OKPALIIMBAHUS
[JIaMECHUA WOHaMM HaTpusl, Kadds # Kalslusd (BO3MOXHO MCITOJIB30BaHUE
BAAESOMATEPUAIIOB ), UCCIIEHOBaHUE aM@POTEPHBIX CBOUCTB I'MIPOKCHULA aJIFOMUHUS
¥ THAPOKCHA LIMHKE, PEIICHWE SKCIIEPUMEHTAIBHEIX 3a/1a4 1o TeMe « Baxuenmue
METAJJIbl ¥ UX COCIIVIHEHU Y.

XUMHS U OKPYyKAOmiasg cpeaa

BewiectBa ¥ Marepualibl B IMOBCEOHEBHOM MXHU3HU YEJIOBEKA. be3oracHoe
WCIIOJIB30BAHUE BEIECTB M XUMHUYECKHX peakuui B ObITy. IlepBas momols npu
XAMWYECKUX OXOrax U OTPaBJICHUSNAX.

XUMHUYECKOE 3arps3HEHHE OKPYXKAMOIIeH cpedbl (IIperesibHas OOMyCcTUMAas
KOHLEHTpanus Beuiects, nainee — 11/IK). Polb XUMUK B PELUICHUM 3KOJIOTHYECKUX
IpobeM.

XUMUYeCKull IKCHEPUMEHni.

U3yUeHUE 00pa3loB MaTepHajioB (CTEKJIO, CIIIaBbl METAJUIOB, MOJUMEPHBIE
MaTEPUaJIb ).

Meostcnpeomemrvie c8a3u



Peanuzanus MeXIPEIMETHLIX CBS3€d NpHU H3yYeHWM XUMMM B 9 Kiacce
OCYILECTBIISETCS dYepe3 WCIONb30BaHUE KaK OOIMX €CTECTBEHHO-HAYYHBIX
MOHSITHH, TaK U NOHSITHH, ABISIOIIUXCS CUCTEMHBIMU LIS OTACIBHBIX NPEAMETOB
eCTECTBEHHO-HAYYHOTO LIUKJIA.

Ob1uye eCcTeCTBEHHO-HAYYHble NMOHATHS: HAay4HBIM (PaKT, I'MIoTes3a, 3aKoH,
TeOpUdA, aHAIW3, CUHTE3, Kiaccudukanus, HNEepUOAUIHOCTh, HaOIONEHHE,
SKCIIEPUMEHT, MOLEIUPOBAHKE, H3IMEpPEHUEe, MOJIEeNb, SBIEHKE, IApHHKOBBIN
3DHEKT, TEXHOJIOT VS, MATEPUAJIE]. '

®u3uka: Marepusi, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH, HYKIHUI,
W30TOIMEI, PaJHOaKTHBHOCTh, MOJEKYIa, 3JIEKTPUUYECKUHM 3apsl, POBOJHUKH,
[TOIYIPOBOMHMKY, JHBIEKTPHKH, (OTO3NEMEHT, BEIIECTBO, TEIO0, O0BEM,
ATPEraTHOE COCTOSHME BEIIECTBA, r'a3, pacCTBOP, PaCTBOPUMOCTE, KPUCTAIINYECKas
DEWIETKA, CNNaBbl, DU3UYECKUE BEIUYUHBI, CHUHUIBl U3MEPEHHS, KOCMHYECKOE
NpOCTPAHCTBO, ILIaHeThl, 3BE30b61, CONHIIE.

buonorus: GorocuHTE3, NBIXaHHe, OHUochepa, 3KOoCUCTEMA, MHHEpPAJIbHBIC
Yy HOOPEHMST, MUKPOIJIEMEHTBI, MAKPO3JIEMEHTBI, TUTATEIbHBIE BEIIIECTRA.

['eorpadus: armochepa, ruapochepa, MUHEpPAJBl, TIOPHBIE IIOPOJEI,
IIOJIE3HBIE UCKOIIaeMBIE, TOMJIMBO, BOIHBIE PECYPCHI.



HITAHHUPYEMBIE PE3VIJIIBTATHBI OCBOEHUSI ITPOI'PAMMBI IIO
XUMHWHU HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHMSA

JUYHOCTHBIE PE3VJIBTATHI

JINYHOCTHEIE pe3yabTaTel OCBOEHUS IIPOrpPaMMBI  OCHOBHOI'O OOILETO
00pa30BaHUsl NOCTUTAOTCS B XOJe OOYYEeHUS XHMHMHU B EIMHCTBE Y4eOHOH H
BOCIIUTATEIBHON NESTEIBHOCTH B COOTBETCTBUHU C TPAAULUOHHBIMU POCCUMCKUMU
COLMOKYJIBTYPHBIMU ¥ IYXOBHO-HPABCTBEHHBIMM II€HHOCTSMHM, IIPHUHSITHIMU B
o0uIeCTBE MOpaBWIaMM ¥ HOpPMaMH IIOBEJEHHS X CIIOCOOCTBYIOT IIpOIECCaM
CaMOITIO3HaHYS, CAMOPAa3BUTHUS W COLIMaIM3AlMKN 00yYaroIuXcs.

JINYHOCTHLIE  pe3yNbTaThl  OTPAKAKOT  T'OTOBHOCTE  OOYYaroLIMXCs
PYKOBOJACTBOBAThCS CHCTEMOU IMO3UTUBHBIX [EHHOCTHBRIX OpPHUEHTALUHA U
paclIMpeHUE OIbITa JEITENBHOCTH Ha €€ OCHOBE, B TOM YHCJIE€ B YACTH:

1) IaTPHOTHYECKOro BOCIIUTAHNA

IIECHHOCTHOI'O OTHOIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, HCTOPUUYECKOMY
X HAYYHOMY HACIENUIO0, NMOHUMAHUS 3HAYEHUS XUMUYECKOW HAyKH B XKHU3HU
COBPEMEHHOI'C O0IIeCcTBa, CIIOCOOHOCTH BA2AETH HOCTOBEpHOH mHbOpManumeil o
NEPEOOBBIX IOCTHXCHUAX M OTKPBITHSAX MHPOBOM M OTEYECTBEHHOH XHMMMUH,
3aVHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTPOUCTBE MUpa U 00IIeCTBa;

2) rpamaaHCKOro BOCIIHTAHHA:

NPEACTABJICHUS O COLMAaNbHEIX HOpPMax ¢ IIpaBUJIaX MEXIMYHOCTHBIX
OTHOIIECHHWH B KOJUIEKTHBE, KOMMYHHUKATHUBHON KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOW,  y4YeOHOUCCIIENOBATENBCKON, TBOPYECKOH M APYrUX  BHUAAX
NEATENBHOCTH, TOTOBHOCTH K pPasHOOOpa3sHOM COBMECTHOW IEATENBHOCTH IIPH
BBIIIOTTHEHHY Y4YeOHBIX, ITO3HABATENBHBIX 3a5(a4, BBLINOJNHEHUM XUMHUYECKUX
3KCIIEPUMEHTOB, CO3JaHUU YYEOHBIX IIPOEKTOB, CTPEMIIEHUSI K B3aUMOIIOHUMAHUIO
X B3aMMOIIOMOINMY B TIIPOL(ECCE 3TOW Y4eOHOM [OesSTENBHOCTH, IOTOBHOCTHU
OLICHUBaTE CBOE€ IIOBENEHHE ¥ IOCTYIIKM CBOMX TOBapUIIeH C IIO3UIUH
HPABCTBEHHBIX U MPABOBBIX HOPM C YHETOM OCO3HAHUS ITOCHEACTBUMN NOCTYIIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUA:

MHPOBO33PEHYECKUE NPEACTABICHHUSA O BEIIECTBE W XUMHYECKOM peakiuiu,
COOTBETCTBYIOIME€ COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKH U COCTABJISIOIIME
OCHOBY IJIsi TIOHWMaHWs CYILIHOCTY HAYy4YHOW KapTUHBI MHUpa, NPEACTaBIeHUS 00
OCHOBHBIX 32KOHOMEPHOCTSX PpAa3BUTUA MOPUPOLBI, B3aMMOCBS3SX YEJIOBEKA C
[[PUPOLHOY CPENOH, O POIU XUMHUHU B [TO3HAHUH 3THX 3aKOHOMEPHOCTEN;

[TO3HABATEJIbHBIE MOTHUBbBI, HAIIPABJICHHBIE HA IIOJIYYEHUE HOBBIX 3HAHUHU IO
XUMWH, HEOOXOonuMble s OOBICHEHHS HaOIIONaeMbIX IIPOLIECCOB U SIBICHUMN,
[I03HABATE/IbHOM, WHMOPMAIMOHHOM W YHTATENbCKOM KYJIBTYPBI, B TOM YHCIE
HaBBIKOB CaMOCTOSATEIIBHOM paboTel ¢ Yy4YeOHBIMH TEKCTaMH, CHPaBOYHOM



JIATEPATYPOH, [JOCTYIHBIMHA TEXHUYECKUMM CpPEICTBAMU HHQOOPMAIMOHHBIX .
TEXHOJIOT'UN;

yHTEpEC K OOYYEHHIO W IO3HARUIO, JIO003HATENBHOCTH, TOTOBHOCTH WU
cocoBOHOCT, K €aMo00pa3oBaHMIO, IIPOSKTHOM W MCCIENOBATEILCKOH
[IESTENLHOCTH, K OCO3HAHHOMY BBIOODY HANPaBJIEHHOCTH ¥ YPOBHS OOydYeHUS B
HaJIbHEUIeM;

4) bopMUPOBAHUS KYJILTYPbI 3{0POBhIA:

CCO3HAHWE LIEHHOCTH JKM3HH, OTBETCTBEHHOIO OTHOIIEHUS K CBOEMY
3JJOPOBBIO, YCTAHOBKHM Ha 340POBBIM 00pa3 XWU3HU, OCO3HAHHE IIOCHEICTBUH U
HEMIPUSITAE BPEIHBIX IIPUBEIYEK (YIOTPeOIeHUS aJIKOr0Jisl, HApKOTUKOB, KypPeHHUs ),
HEOOXOIMUMOCTH COOMoJeHyss IpaBui 0e30MacHOCTH IpU OOpallleHUH C
XVMHWYECKUMHU BENIECTBaMH B OBITY U peajibHON XU3HU;

S) TPYAOBOr0 BOCHUTAHMS:

HHTEPEC K IMPaKTHYSCKOMY U3YYEHHUIO IPOMECCUl ¥ Tpyaa pasinudyHoro poaa,
YBRAKEHUE K TPYAY ¥ PE3yJbTaTaM TPYHOBOM HNEATEILHOCTH, B TOM YHCJIE Ha
OCHOBE IIpMMEHEHUs IPEeIMETHRIX 3HAHWM [0 XWMHH, OCO3HAHHBIM BLIOOD
WHOWBUIYAILHOM TPASKTOPHUHU IPONOIDKEHUS 00pa30BaHus ¢ YYETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMMUM, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEN,
YCIEMHON MPOMECCUOBATBEHON JIEATEIBHOCTH ¥ PAa3BUTHSA HEOOXONUMBIX YMEHUH,
FOTOBHOCTE aaliTUPOBATECS B MIPOMECCHOHAIILHON CPELE;

6) 3KOJOrHYECKOro BOCTIHTAHMUA:

SKOJIOTUYECKH LEIeCO00pa3Hoe OTHOLICHHE K IMPUPOAE KaK HWCTOUYHUKY
YKU3HY Ha 3EMJIe, OCHOBE €€ CYLIEeCTBOBAaHMUS, MOHUMaHHE [EHHOCTHU 3J0POBOroO U
GezortacHoro o0pa3a JKHM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(PU3NYECKOMY ¥ TCUXHYECKOMY 3HOPOBBIO, OCO3HaHME LEHHOCTH COONIOIEeHUs
[TpaBuUJI 0€30MaCHOro MOBENCHUS P paboTe ¢ BEIleCTBAMH, a TAKKE B CHTYaIHIX,
YIPOXAKIIUX 3J0POBBIO U XKU3HU JIFOAEH;

CIIOCOOHOCTU IPUMEHSITH 3HAHUSY, IOJYJYaeMble NPU W3YYEHHH XHUMHH, HJIs
PELICHUS 38134, CBSA3AHHBIX C OKPYKAKOIIEW NPUPOIHONA CPENOM, OJIsI MOBBIIICHUS
YPOBHS  OKOJIOTHWYECKOW  KYJIBTYPBHI, OCO3HaHWSA TIJI00aNBHOro  Xapakrepa
SKOJIOTAYECKUX pobiieM U NyTeW HUX PEUIeHUs IIOCPENCTBOM METONOB XHUMMH,
3KOJIOTMYECKOI0 MBILINIECHUS, YMEHUSI PYKOBOACTBOBAThCA UM B II03HABATEIBHOM,
KOMMYHHUKaTHBHOHY U COLIMAIbHOU MIPaKTUKE.

METAINIPEAMETHBIE PE3YJIBTATBHI

B cocraBe MeTanpenMETHBIX pE3YJIbTATOB BBINEIAIOT 3HAYMMEIE JJId
(POPMHUPOBAHUS MHPOBO33PEHUA OOIIECHAYYHBIE IIOHATHS (3aKOH, TEOpHS,
IIPUHIIMII, THIIOTE3a, (PaKT, CUCTEMA, MPOIECC, SKCIEPUMEHT U APYroe.), KOTOPEIE
HCIIONIBb3YIOTCS B ECTECTBEHHO-HAY4YHBIX YUEOHBIX HpeaMeTax U II03BOJISIIOT Ha
OCHOBE 3HaHMUW M3 JTUX IPEAMETOB (DOPMUPOBATE NPEIACTABICHNHE O LIEJIOCTHOM



Hay49HOH KapTUHE MUPA, ¥ YHUBEpPCAIbHbIC YUeOHBIE NeHCTRYS (IT03HABATEIbHEIE,
KOMMYHUKATUBHEIE, PETYIATUBHBIE), KOTOpPbIE OOECHEeYMBAOT (MOPMUPOBAHUE
FOTOBHOCTH K CaMOCTOSTENBHOMY I[UIGHUPOBAHUK M OCYLIECTBJIEHUIO Y4YeOHOU
NEATENEHOCTH.

Ilo3znaBare/ibHble YHHBEPCAAbHBIE YUeOHbIE JeHCTBUA

baioBble JJorHYecKye JedcTBHUA:

YMEHMS MHCIIONB30BaTh NPHUEMBI JIOTHYECKOr0 MBIIIEHKS [PX OCBOCHUU
3HAHWK: PACKphIBATH CMBICII XUMUUECKUX NOHATHUN (BBIAEHATH UX XapaKTEpHEIE
NpH3HAaKY, YCTaHaBIWBATE B3aMMOCBSI3b C APYTUMM MNOHATHUSMY ), HCIOJIL30BaTh
TOHATHSA I OOBACHEHUS OTHENBHBIX (DAKTOB M SBJIEHH, BEIOUPATh OCHOBAHUS U
KPUTEPUH ISl KJIACCHQUKANUU XUMUYECKUK BEUIECTB M XMUMHYECKUX pEaKlWi,
yCTaHaBIWBaTh NPHYHNHHO-CIICACTBEHHEIE CBSI3U MEXAY OOBEKTAMM H3YUYEHHS,
CTPOUTH JIOTHYECKHE pacCyKIACHUS (MHAYKTUBHBIS, NEAYKTHUBHEIC, 10 aHAJIOTHH),
JenaTh BEIBOABI ¥ 3aKIFOYEHUS,

YMEHUE IIPUMEHSTh B M[OpoLiecCe MO3HAHUS IOHATUA (IpeIMeTHBIE W
METAIIPEIMETHBIC ), CHMBOIUYECKUE (3HAKOBEIE) MOJIENH, UCIIOIL3YEMEIE B XUMHUH,
[peo0pa3oBLIBaTh IUPOKO NPUMEHSEMBIE B XMMUHK MOIEIBHBIE IIPEICTABICHUS —
XMMAYECKUA 3HaK (CHMBOJI 3JIEMEHTa), XuUMHUYeckas (GopMylia ¥ ypaBHEHUE
XUMUYECKOU peaKklMy — IIPY PElICHUU y4eOHO-TI03HABATENbHEIX 33134, ¢ YYETOM
3THX MOJCIBHBIX IPEJICTABICHUN BBIABISATH UM XapPaKTEPH30BaTh CYIIECTBEHHBIE
IPU3HAKY U3yIaeMBIX OOBEKTOBR — XUMHYECKUX BEIIECTB ¥ XUMUUYECKUAX PEAKIMH,
BBIABJISATE  OOMME 3aKOHOMEPHOCTH, NPUYHUHHO-CIEHCTBEHHBIE CBS3H U
DPOTUBOPEYUMS B H3YUYAEMBIX NPOIIeCcCcax U IBIIEHUIAX.

basoBbie ucciiefoBaTeNLCKHE JeHCTBUS

YMEHHE HCIIONBL30BATh ITOCTABJIEHHBIE BOIPOCHI B Ka4eCTBE HHCTPYMEHTA
IO3HAHKA, @ TakKX€ B KauyeCTBE OCHOBBI I (GOPMUPOBAHHS T'HIIOTE3El II0
[IPOBEPKE IMPABUIBHOCTH BBICKA3BIBAEMBIX CYIKIIEHUH;

NpUOOpETeHHE ONBITa IO IIAHWPOBAHWIO, OPraHM3al¥KM U IIPOBEEHHUIO
YHCHUYCCKHAX OKCICpUMEHTOB, YMEHUWE Habmronare 3a XOJOM IpoIecca,
CaMOCTOATENIEHO IIPOTHO3UPOBATE €0 PE3ynbTaT, GOPMYIUpPOBATL OOOOIEHUS U
BBIBOJIBI 10 PE3YyNbTaTaM IIPOBEAEHHOrO OIBITA, HCCIEHOBAHMUS, COCTABIATE OTUYET
O IIPOJIENIaHHOM padoTe.

Pabora ¢ uHbOpManue:

yMEHUWE BbIOMpaTh, aHaIM3UPOBATH ¥ WHTEPIPETHPOBATL MHQOPMALUIO
Pa3sNMYHBIX BHIOB ¥ (POPM IPEACTABICHUS, MONYyYAEMYIO U3 Pa3HbIX HUCTOYHHKORB
(Hay4HO-NOMyIsApHasl JMTeparypa XUMWYECKOTO CONEPKaHMS, CIPAaBOYHbIE
OCOOUs, pecypchl VIRTepHeTa), KPUTHYECKHM OLEHMBATE NPOTUBOPEUMBYIO U
HEIOCTOBEPHYIO UH(MOPMALIHIO;



yMEHVE MPUMEHSTH Pa3IdYHbIE METOJABI U 3alpOChl NP IIOUCKE U oTOOopE
pEGOPMAEIYUY M COOTBETCTBYIOIIMX HAHHBIX, HEOOXONUMBIX NS BBIMOTHEHUS
yueGHBIX U T03HABATENHHAIX 3312y ONPENENEHHOrO THUIa, IPUOOPETEHHE ONBITA B
OBIACTH  HCIONB30BAHUS MH(MOPMALMOHHO-KOMMYHUKATUBHEIX — TEXHOJIOTHH,
OBJIafiCHUE KYJILTYPOM aKTUBHOTO UCIIOIb30BAHKS PA3IAIHBIX [IOMCKOBLIX CUCTEM,
CaMOCTOSTENHHO BRIOUPATH ONTUMAILHYIO GOPMY IpeICTaBICHUs HHOOPMalUU U
WLUTIOCTPUPOBATh pellacMble 33Ja4dd HECIOXHBIMM CXEeMaMHi, JuarpaMMamy,
npyruMy GopMamu rpa@uky U UX KOMOUHAIUSIMH,;

yMEHHe MCIOONb30BaTh X AHaNW3UpOBaTh B Ipolecce y4eObHOH X
MCCIISIOBATENBCKON [egTeIbHOCTH UH(MOPMALUIO O BIUSHUK IIPOMBIIUIEHHOCTH,
CeNILCKOTO XO3MHCTBA ¥ TPAHCIOPTA HA COCTOSHUE OKPYXKAIOWIEH IIPUPOIHOU
CpeaBl.

KoMMyHHKATHBHbIE YHUBEPCAJIbHbIC Y4eOHbIe JeHCTBHA:

yMEHHUS 3a[aBaTh BONpPOCHl (B Xome Iuwajiora U (MIM) AMCKYCCHH) IO
CYILIECTBY  OOCyxmaeMo¥l  TeMbl, (QOpPMYIHpPOBaThL CBOM  IPEATIOCKECHHUS
OTHOCHMTENBHO BBINIOJIHEHNUS NIPEIJIOKEHHON 3a1a4H,

YMEHHUS  IIPEACTaBIATh  IONYYEHHBIE  pe3ynbTarhl  [MO3HABATENIbHOU
NEATENILHOCTH B YCTHBRIX M IMCBMEHHBIX TEKCTaX; MHelaThk I[IPe3eHTaluIo
pPE3YIBTATOB BBIMOJHEHWS XWMHUYECKOro 3KCIepuMeHTa (j1abopaTOpHOIO OIIbITa,
1a00paTOpPHOHA paboTh! IO UCCISIOBAHUIO CBOMCTB BELIECTB, YUEOHOT0 MPOEKTA);

YMEHUS Y4YEOHOIC COTPYAHHMYECTBA CO CBEPCTHUKAMU B COBMECTHOU
[TO3HABATENEHOW M HUCCIEOOBATENILCKOUW  HEATEJbHOCTH [P pElISeHUU
BO3ZHUKAMOIIUX IpodJeM Ha OCHOBE yué€Ta OOIUX WHTEPECOB M COrJIaCOBAHYS
TO3ULKY (00CYyX)ACHUSI, OOMEH MHEHUSMY, «MO3TOBBIE IITYPMBDY, KOOPIAUHAIIUS
COBMECTHBIX JEUCTBHM, OIPENCIICHUE KPUTEPUEB IO OLEHKE KayecTBa
BEITIOJIHEHHOM pabOThl B ApyTHE).

PeryagrdBHbie YHUBepCcaJdbHbIe YYeOHbIe NeHCTBUSA:

YMEHUE CaMOCTOATEIBHO ONPEAessiTh LENU MNEITEIbHOCTH, NJIAHXWPOBATE,
OCYLIECTBIIATh, KOHTPOJIUPOBATE ¥ NPU HEOOXOOUMOCTH KOPPEKTHUPOBATH CBOIO
JeATENBHOCTS, BEIOUpaTh Hauboee 3(GheKTUBHBIE CIIOCOORI PEIIEHUS VISOHBIX U
[TO3HABATEIbHBIX 3a1a4, CaMOCTOSTENbHO COCTaBJIATE MM KOPPEKTUPOBATH
IPEIJIOKEHHEIH aJITOPUTM HEUCTBUH NOPU  BBIINOJIHEHUM 3aaHui C y4ETOM
IIOJTYUECHUS! HOBBIX 3HAaHWN 00 M3y4aeMBIX 00BEKTaxX — BEIIEeCTBAX W PEaKIMsX,
OLEHKBATE COOTBETCTBUE ITOJYYSHHOIO pPE3yIbTaTa 3asBICHHOUW 1€, YMEHHE
HCIIONE30BAaTE ¥ aHAIU3UPOBATH KOHTEKCThI, IPEAJiaracMbie B YCIIOBUH 3a{aHUli.

[PEJMETHDBIE PE3YJIBTATDI

B cocTaBe IPEOMETHBIX pPE3YJIBTATOB IO OCBOEHHIO 0053aTEIBHOIO
COEepKaHWs, YCTAHOBJICHHOI0 MNaHHOM (@eaepalibHOM padoyedl HOporpamMMoi,
BBIJEJISFOT: OCBOEHHEBIE OOYYarOIIMMMUCS HAy4dHbIE 3HAHMS, YMEHUS H CIOCOOEI



JNCUCTBUH, CHEeUU@UYEcCKUe st npeaMeTHoM obnmactd  «XUMHS», BHUIBI
ACATCIIBHOCTH 110 NOJYYE€HHMIO HOBOIO 3HAHWS, €ro HUHTEPIpPETAlUH,
IPeOOPa30BaHHIO ¥ IIPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX ¥ HOBBIX CUTYALHIX.

K xoHny 0o0y4enus B 8 kaacce npeaMeTHbIE pe3y IbTaThl Ha 6a30BOM YPOBHE

JIOJDKHBI OTPaXKath COOPMUPOBAHHOCTE ¥ O0YYAIOIMIMXCS YMEHUIH:

° PacCKphIBaTh CMBICI OCHOBHBIX XMMHKYECKHX TOHSTHH: aTOM, MOJIEKYIIa,
XUMUYECKUH JJIEMEHT, IIPOCTOE BEIIECTRO, CIIOXKHO€ BEIIIECTBO, CMECH
(OHHOpOIHAs W HEOJHOPOHAS ), BAIEHTHOCTh, OTHOCHTEILHAS ATOMHAS W
MOJICKYJIApHasl Macca, KOIWYECTBO BELIECTBA, MOJIb, MOJSpHas Macca,
MaccoBasi JOJISI XUMHUYECKOT0O 3JIEMEHTa B COSAMHEHKH, MOISIPHEIN 00BEM,
OKCHJ, KHCJIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPHLATEILHOCTE, CTENEHb
OKHCICHUA, XMMHUYECKass peaklys, KIacCU(QUKalWs peakiyii: peaxuuu
COCIMHEHHUS, PEaKUUMd pa3NoXEHHs, DPEakluy 3aMeIleHMs, peaKiuu
0OMeHa, K30~ ¥ 3HJOTEPMUYECKHUE PEaKIuy, TEMIOBOH sdheKT pEeaKkLuu,
ANPO aTroMa, SJIEKTPOHHBIM CIIOM aroMa, aTOMHas OpOWTA)ib, DANUYC
aTOMa, XUMHUYeCKas CBA3b, MOJSIPHAasA U HENOJSIpPHAs KOBAJIEHTHAS CBS3b,
WOHHAs CBfA3b, WOH, KATHUOH, aHUOH, PacTBOP, MaccoBasl HOJIS BELIECTBA
(IpOoLieHTHAs] KOHIIEHTPAIHsA) B PACTBODE;

¢ MIMIOCTPHUPOBATE B3aHMOCBSA3E OCHOBHBIX XWUMWYECKHX IOHSTUH U
IPUMEHATE 3TH IIOHATUS IIPH ONHCAHUY BEIUECTB M WX IIPEBPALICHUI;

* HCIIONIb30BAaTh XMMHMYECKYIO CHMBOJMKY JJIS COCTaBIICHHS (HOpMYI
BEILIECTB ¥ YPABHEHUY XUMUAYECKUX DEAKIIHHA;

° ONpPEHCATE BaJCHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COSHUHEHHUIX,
CTCNCHb  OKHCIICHMS  OJJEMEHTOR B  OWHAPHBIX  COCOUHEHHSX,
IPUHAJUICKHOCTE BEIIECTB K OIPEHEIIEHHOMY KJIACCy COENUHEHUM II0
GopMynaM, BUX XUMHUYECKOH CBS3M (KOBAJGHTHAS W WOHHAsI) B
HEOPraHUYEeCKUX COCOUHEHMSIX,

° packpeiBaTe cMbICa llepuomuueckoro 3zaxona JI. WM. Menneneesa:
ACMORCTPHPOBATh MNOHMMAHWE HNEPUOIUYECKON 3aBUCUMOCTH CBOMCTB
XHMUYCCKUX 3JIEMEHTOB OT MX IONOXEHHUs B Ilepmommueckoil cucreMme,
3aKOHOB COXpaHEHHUS MacChl BEIIECTB, IIOCTOSHCTBA COCTABa, ATOMHO-
MOJIEKYJISPHOIO YYEeHUs, 3aKOHa ABOTapo;

© OIINCBIBATE ¥ XapaKTepus3oBaTe Tabnuynyro Gopmy I[lepuonuueckoii
CACTEMBI XUMUYECKUX OSJIEMEHTOB: pa3jifuaTh IIOHATHS «IJIaBHAS
noarpynmna (A-rpymmna)» u «robounas noarpynna (B-rpymmna)», Majibele
OONbIIME NEPUOIBI, COOTHOCUTH OO03HAYEHMUS, KOTOPEIE MMEIOTCS B
rabmane «[lepuonuyeckas cucreMa XHMHYECKHX SIIEMEHTOB J. N.
Menpeneesa» ¢ YHCIOBBIMM XapaKTEPUCTHKAMHE CTPOCHUS AaTOMOB



XUMWYECKUX dJIEMEHTOB (COCTaB U 3apsl sAnpa, OOllee YUCIIO 3JIEKTPOHOB
¥ pacnpeelieHne UX [0 3JIEKTPOHHBIM CIIOSIM);

KIACCUMHUIUPOBATE XMMHUYECKUE 3JIEMEHTHI, HEOPraHN4YeCKue BENIeCTBa,
XUMHWYECKHE Peakiyy (0 HWHCIYy Y COCTaBy YYacTBYIOIMX B pEaKUUK
BEINECTR, 10 TEIJIOBOMY 3MDPEKTY );

XapaKTepu30BaTh (OIMCEIBATh) OOIME XHUMHYECKHE CBOMCTBa BEINECTB
pas3IMYHbIX KNaCCOB, IOATBEP)XAasl ONUCAHUE NMMPHUMEPaMU MOJICKYIISIPHBIX
YPaBHEHMH COOTBETCTRYIOIIUX XUMUYECKUX PEAKIIHH;

TPOrHOZHPOBATh CBONWCTBA BEIECTB B 3aBHCHUMOCTH OT UX KaYECTBEHHOI'O
cOCTaBa, BO3MOXXHOCTU IIPOTEKAHUS XUMUYECKAX IIPEBPALICHUN B
pPa3IYHBIX YCIIOBUSIX;

BEIYUCIATE OTHOCHTENBHYIO MOJIEKYISPHYX0O ¥ MOJSIPHYIO MacCChl
BEIIECTB, MACCOBYIO JIONI0 XHMHYECKOTO »JJIEMEHTa IO (opMmylie
COEIMHEHUS, MaCCOBYIO JOJIO BEIECTBA B PAaCTBOPE, IIPOBOAUTE PACUCTEI
10 YPaBHEHHUIO XUMUYECKON PEaKIUH,

[IPHMEHSTE OCHOBHBIE OIIEpaliiy MBICJIUTEIBHOH OEITEIBHOCTH — aHaJlu3
W CHHTE3, CpaBHeHue, oOoOmieHHe, CHCTEMaTHU3aLUI0, KIIACCUOMUKAIHUIO,
BEISIBJICHHE IIPUYWHHO-CIIEICTBEHHBIX CBS3EU — IUIS W3Y4YEHUS CBOMCTB
BEIIECTB M XWUMHYECKUX Peakiuil, EeCTECTBEHHO-HAy4YHBIE METOBI
[IO3HAaHUS — HaOMIoIcHHE, H3MEpPEHUEe, MONEIUPOBAHUE, SKCIEPHUMEHT
(pealbBEBINA U MBICTICHHBIN );

ClenoBaTk  MpaBUidaM  ITOJB30BAaHUS  XUMHUYECKOW  IIOCYAOH M
naboparopHBIM O00OpYyHOBaHHMEM, @ TakKXe IMpaBuiaM OOpalleHus ¢
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKUUAMM II0 BBIIOJIHEHUIO
1a00paTOPHBIX XMMHYECKHUX OIBITOB II0 IMONYYEHHIO U COOMpaHUIO
ra3z000pa3HBIX BEIIeCTB (BOAOPOAA M KHUCIOPOHA), IPUTIOTOBJICHUIO
pacTBOPOB C OIPENEIEHHON MacCOBOM JI0JIEW PacTBOPEHHOI'O BEIECTBA,
[JIAHUPOBATE ¥ [IPOBOJUTH  XMMUYECKHE  HSKCIIEPUMEHTHl [0
PACIIO3HABAHUIO PACTBOPOB IEI0YEH U KUCIOT ¢ IIOMOINBI MHIUKATOPOB
(JTaxMyc, QeHoNihTalieuH, METUIIOPAHK U ApYyTHe).

K xoHlly 00y4enus B 9 kiacce npeAMETHEIE PE3YIbTAThl HA 02a30BOM YPOBHE
IOJDKHE! OTpaXkatk CHOOPMUPOBABHOCTE ¥ 00yYarONUXCcsd YMEHUIA:

pPacKpeiBaTh CMBIC] OCHOBHBIX XUMHYECKUX MOHSTHY: XUMHUYECKUN
3JIEMEHT, aTOM, MOJIeKyJa, WOH, KaTHOH, aHMOH, IIPOCTOE BEILECTBO,
CJIOKHOE BELIECTBO, BAJIICHTHOCTH, 3SJIEKTPOOTPULNATENBEHOCTH, CTEIEHB
OKUCJICHUS, XUMHUYECKasl PeaKkiyus, XUMUUYECKasl CBS3b, TENJIOBOM 3(M(MEKT
peakuuy, MOJb, MOJSpHBIA  00BEM, pacTBOP,  3JICKTPOJIUTHI,
HE3NEKTPOJIMThI, JJIEKTPOIUTHYECKAs] AUCCOLMALUA, PEaKIMd HOHHOIO
obMeHa, KaTanuz3aTrop, XHMHYECKOE€ paBHOBecHe, oOpaTuMble W



HeoOpaTuMble peakiyM, OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE pPEaKluy,
OKUCJIIUTENIb,  BOCCTAHOBUTEJb, OKHUCJIEHUE ¥  BOCCTAaHOBJIEHHE,
aNIOTPOINYsL, aM(MOTEPHOCTh, XUMHUUYECKas CBS3b (KOBaJICHTHAs, MOHHAas,
METaJUIMUEeCKas ), KpUCTaJInYecKass peli€rka, XOppO3Us METAIOB,
CILIaBbl, CKOPOCTh XHMMHYECKONW peakuuy, IMpeneibHO AONYyCTAMAs
koHieHTpanus [1/IK BemecTna;

WIUTFOCTPUAPOBATE B3aMMOCBSI3b OCHOBHBIX XUMUYECKUX TIOHSTHUA U
IPUMEHSTD STH IIOHSTHS [IPY OIMCAHKY BELIECTB ¥ UX IPEBPALICHHUIH;
UCIIOJIb30BaTh XUMMYECKYH) CHMBOJMKY [OJS COCTaBJICHUS (OPMYII
BEIIECTB U YPABHEHUM XUMUYECKUX PEAKIIUA;,

OIPENEIIATh BAJICHTHOCTh M CTEIICHb OKHUCJICHUS XUMUAYECKUX DJIEMEHTOB B
COCOMHEHUSX Ppa3JIMYHOro COCTaBa, IIPUHANJEKHOCTH BEIIECTB K
ONPEHECNEHHOMY KJIACCY COCHUHEHUMN MO (QOopMyJiaM, BUI XUMHUYECKOU
CBSI3W (KOBaJICHTHAsl, MOHHAS, METAUIMYECKasi) B HEOPraHUYECKUX
COEOUHEHUAX, 3apsal MOHA IO XUMUYECKOW (QOpMYJIE, XapakTep Cpelbl B
BOIHEIX pacTBOpPaX HEOPraHUYECKUX COCAUHEHUUN, TUI KPUCTALIAYECKOU
PELIETKHA KOHKPETHOTO BEMIECTRA,;

packpeiBaTth cmbica llepuonuyeckoro 3axkoHa JI. WM. MeHueneeBa u
OEMOHCTPAPOBATE, €r'0 IIOHUMAaHHWE: OIMCBIBaTh U XapaKTepu30BaTh
Tabiyeyo QopMy llepumonuyeckoil CHUCTEMBl XUMHUYECKHX 3JIEMEHTOB:
pasnuyarh MOHSTUSA «rjiaBHas noarpymnmna (A-rpynna)» u «[mododHas
nmoxarpynma (B-rpymnma)», Mansle ¥ GONBIIME IIEPHUOINLI, COOTHOCHUTH
0003HaUYEeHUA, KOTOpbIe MMEIOTCS B IEPHOJUYECKOH Tabmmile, C
YHUCJIOBEIMUA  XapaKTEPUCTUKAMU  CTPOCHHUS  aTOMOB  XMMMYECKUX
3JIEMEHTOB (COCTaB U 3apsan sApa, oOlee HUUCIO 3JeKTPOHOB ¥
pacupelene e UX [0 3JIEKTPOHHBIM CJIOSIM), OOBIACHATH OOIIMe
3aKOHOMEPHOCTA B WU3MEHEHWM CBOWCTB JJIEMEHTOB M HX COCAWHEHUM B
[peneiax MalbIX NepHOJ0B ¥ IVIaBHBIX NOAIPYNI ¢ YUETOM CTPOEHUS UX
aTOMOB;

KJIaCCU(MULUPOBATh XVUMHWYECKUE 3JIEMEHTHI, HEOPraHWYECKUE BELIECTBA,
XAMUYECKUE peakiuy (IO YUCIY U COCTaBY Y4YaCTBYKOILIMX B PEaKIUHU
BELIECTB, 10 TEIUIOBOMY 3(M(MeKxTy, M0 U3MEHEHUIO CTEINeHEH OKHCIIEHUS
XUMHUYECKUX 3JIEMEHTOB);

XapaKTepU30BaTh (OMUCHIBATE) OOIHME W CIEIUMUYECKHE XUMHYECKHE
CBOWCTBa IIPOCTBIX U CJIOXKHBIX BELIECTB, IIOATBEPXKAAsi OIMUCAHUE
IpUMEPAMU MOJNEKYJSIDHBIX U MOHHBIX YPaBHEHUN COOTBETCTBYIOUIUX
XUMUYECKUX PEaKIU;

COCTaBJISITh YPAaBHEHUS OBJIEKTPOJIMTHYECKOW IOUCCOLMALVM  KUCIIOT,
IeJIOYEH U COJIEU, IIOJHEIE ¥ COKPAIEHHEIE YPABHEHUS peaKIUi HOHHOTIO



OOMEHa, YpaBHEHUS pPEeaklu#, IOATBEPKAAIOMMX CYILIECTBOBAHUE
FEHETHYECKON CBS3H MEXIY BEIECTBAMU PA3JIMYHBIX KIIACCOB;
pacKpeiBaTh CYIIHOCTh OKHUCIIMTEIBHO-BOCCTAHOBUTENBHBIX pPeaKUUi
MOCPEACTBOM COCTaBJIEHUS 3JIEKTPOHHOIO Dajlanca dTUX peaKlui;
IPOTHO3MPOBAThL CBOMCTBA BEIIECTB B 33BUCHUMOCTH OT UX CTPOCHHS,
BOBMOXHOCTYA MPOTEKaHHUS XUMHUYECKUX MNPEBPAINEHUNA B PA3JIUYHBIX
Y CIIOBUSIX; _

BBIYKCJISITE OTHOCUTEIIBHYKO MOJIEKYIISSPHYIO M MOJSPHYIO MAacCChI
BEIIECTB, MACCOBYXO JOJKO XWMHUYECKOro D3JIEMEHTa 110 (dopMmyJie
COCTMHEHMSI, MaCCOBYIO JOJIIO BEUIECTBA B PACTBOPE, IIPOBOJUTH PACUETEI
[10 YPaBHEHHUIO XUMUYECKOU pPEaKIlvu;

COOMIONATL  NpaBUJia  IIOJB30BAHUS  XMMHYECKOH  IOCYHOH M
nabopaTopHEIM  00OpYNOBaHUEM, a TaKKe IpaBWiia OOpaleHus «C
BEIICCTBAMM B  COOTBETCTBHM C UHCTPYKIMSAMH IO BBITOJHEHUIO
1a00paTOPHBIX XMMWYECKUX OIBITOB I10 IONYYEHHI0 K COOHMPAHUIO
ra3000pa3HbIX BEMIECTB (aMMKaKa M YIIIEKUCIOro rasa);

NPOBOOUATHL  PEAKIMM, HNOATBEPXKIAIOLIUE  KA4YEeCTBEHHBIM  COCTaB
Pa3JIMYHBIX BEINESCTB: PACIO3HABATH ONBITHBIM MYTEM XJIOpUI-, OPOMHUI-,
Aopun-, KapboHar-, (Qocdar-, CHIMKAT-, CYAb(MAT-, TUIPOKCHI-HOHEL
KaTHOHBI aMMOHMS ¥ HOHBI H3YYECHHBIX METAINOB, MPHCYTCTBYIOMIHE B
BOIHBIX PacTBOpaxX HEOPraHWYECKHUX BEIIECTB;

[IPUMEHATE OCHOBHBIC OIEPALMUA MBICIUTEIHLHON NEITEILHOCTY — aHAJIU3
M CHHTE3, CpaBHEHHE, OO0O0OINEeHUE, CHCTEMATH3alMI0, BbISBICHNE
IPUYMHHO-CICOACTBECHHBIX CBA3EY — MJISI M3YYECHUS CBOMCTRB BENIECTB M
XUMHYECKUX pEaKIMY, €CTECTBEHHO-HAYYHBIE METONbLI IIO3HaHHS —

HAONIOICHHE, W3MEPEHHE, MOIENUPOBAHUE, 3KCIECPHUMEHT (peaibHbId W
MBICJIEHHBIN ).
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