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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHUU Ha YPOBHE OCHOBHOI'O 00ILEro oOpa3oBaHUsl COCTaBJIE€HA
Ha OCHOBE TpeOOBaHMU K pe3ynbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTesbHON
MporpaMMbl OCHOBHOIro o0Omiero obOpaszoBanus, npeactaBieHHbix B PI'OC 00O, a
TaKkk€ Ha OCHOBe (enepanbHOW paldodeid HporpaMmbl BOCHUTAHHMS U C YYETOM
KOHLEMUMU MpenoAaBaHusi ydyeOHOro mnpeaMera «XuMus» B 00pa30BaTEIbHBIX
opranusanusax Poccuiickon denepanuu.

[Iporpamma mno xumMuu Aa€T MOPEACTABICHUE O MEJAX, OOIeld CTpaTeruu
oOy4YeHHMsI, BOCIIUTAHUS U Pa3BUTHUS O0Yy4aIOIIMUXCS CPEJCTBAaMU Y4eOHOIo mpeaMmera,
yCTaHABIMBAET  00fA3aTENbHOE  MPEAMETHOE  COJEp)KaHue,  MpPEeAyCMaTpUBaEeT
pacnpeneineHue €ero Mo KjaccaM U CTPYKTYpUpOBaHME IO pas3fenaM U TeMaM
OporpaMMbl 1O  XMMHH, OIpEAENIeT  KOJUYECTBEHHbIE M  KayeCTBEHHBIE
XapaKTepUCTUKH COJIEpKAHUSI, PEKOMEHAYEMYIO IOCJEI0BATEIbHOCTh HN3YYCHHS
XUMHHU C Y4ETOM MEXKIPEAMETHBIX M BHYTPHUIIPEIMETHBIX CBSI3€H, JJOTUKH y4eOHOTO
npolecca, BO3PACTHBIX OCOOEHHOCTEH OOydYaromMXcs, OMpeAesieT BO3MOXKHOCTH
npenMera IS pealu3alu  TpeOOBaHMM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0Opa3oBaTeIbHON MPOrpaMMbl HA YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs, a TaKXKe
TpeOOBaHUM K pe3ynbTaTaM 0O0y4eHHs] XUMUU Ha YPOBHE IeJeil u3ydeHus mnpeameTa u
OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEILHONW JEATEIBHOCTH O0O0ydYaromerocs 1o
OCBOCHHUIO YUEOHOTO COJEPIKaHMUS.

3HaHME€ XUMHUU CIYKUT OCHOBOW [t  (DOPMUPOBAHHUS MHPOBO33PECHHUS
o0Oy4aromierocsi, €ro MpeacTaBlIeHu 0 MaTepuaIbHOM €IMHCTBE MHPA, BAKHYIO POIb
urparot GopMUpyeMble XUMHUEH TPENICTABICHUS O B3aUMOIPEBPAIICHUSIX YHEPTUU U
00 DBOJIONMM BEIIECTB B MPHUPOAE, O MYTAX PEIICHUS TI00ANIBHBIX MPoOIIeM
YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA — CBHIPHEBOM, JHEPrETUYECKOW, IHIIEBON U
HKOJIOTUYECKOM 0€30MacHOCTH, MPOOIIeM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CHOCOOCTBYET peann3alii BO3MOXKHOCTEH JJi caMOpa3BUTUS U (HOPMUPOBAHUS
KYJbTYpbI INYHOCTH, €€ 0011el 1 PyHKINOHAIBHON rPaMOTHOCTH;

BHOCUT BKJIaJ] B (OPMHUPOBAHHE MBIIUJICHUSI M TBOPUYECKHX CIHOCOOHOCTEM
oOyyarouMxcs, HaBBIKOB  MX  CaMOCTOSITEIbHOW  y4yeOHOM  JIeATeNbHOCTH,
OKCIIEPUMEHTAIBHBIX M  HCCJIEAOBATEIbCKMX YMEHMH, HEOOXOIMMBIX Kak B
MOBCEITHEBHOM JKU3HHU, TaK U B MPOPECCHOHATBHOMN AESITeTbHOCTH;

3HAKOMHUT CO CHEHM(PUKOH HAYYHOIO MBILUICHMS, 3aKJIaJbIBA€T OCHOBBI
LEJIOCTHOTO B3IJIAJla Ha €IMHCTBO NPUPOJBI M YEJIOBEKa, SBISAETCS OTBETCTBEHHBIM
3TanoM B (JOPMUPOBAHUU €CTECTBEHHO--HAYYHOW IPAMOTHOCTH O0y4YaroIINXCs;

CIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
-HAY4YHBbIM 3HaHUSM, K NPUPOAE, K YEJIOBEKY, BHOCUT CBOM BKJIaJl B JKOJOTMYECKOE
oOpa3zoBaHue 00yUaOIINXCS.



JlanHbple HampaBieHUST B OOYYEHMM XHUMHH OOECHEeYMBAIOTCA CIEeHUPUKON

colepKaHUsl ~ Y4eOHOro  MpeAMeTa,  KOTOpbId  SIBISETCA  NeJaroruvyecku
aJanTUPOBAHHBIM OTPa)KEHUEM 0a30BOM HAyKM XUMHUU HA ONPENEIEHHOM I3Tame eé
pa3BUTHAL.

Kypc xumMum Ha ypoBHE OCHOBHOIO 0OIIero oOpa3oBaHUs OpPUEHTUPOBAH Ha
OCBOCHHE OOYYaIOUIUMHUCS CHUCTEMbl TIEPBOHAYAIBHBIX TOHSATUNA XHMHUHU, OCHOB
HEOPraHUYECKONW XMMHHU U HEKOTOPBIX OTIAEIbHBIX 3HAUMMBIX MOHATUN OPraHUYECKOU
XUMHHU.

CtpykTypa coliep)aHUs MPOTpaMMbl MO XUMHUU CHOPMUPOBAHA HA OCHOBE
CUCTEMHOro mnojaxoaa K €€ wusydeHuto. Conep:kaHue CKIQAbIBACTCS U3 CUCTEMBI
MOHATHI O XMMHYECKOM JJIEMEHTE M BEUIECTBE M CHUCTEMBI MOHATHN O XUMUYECKOU
peakiuu. O0e A3TH  CUCTEMBl CTPYKTYPHO OpPraHU30BaHbl 1O  MPUHIMIY
MOCJIEIOBATEIILHOTO PAa3BUTUA 3HAHWUKW HA OCHOBE TEOPETUYECKUX MPEICTABICHUIN
Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YYE€HUSI KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuognueckoro 3akoHa Jl. 1. MenaeneeBa Kak OCHOBHOTO 3aKOHA XMMUHU,

— Y4E€HHUS O CTPOCHUHU aTOMa U XUMUUYECKOH CBSI3H;

— IIpeACTaBICHUN 00 JICKTPOIUTUUSCKON JUCCOIUAIIMN BEIIECTB B PACTBOPAX.

Teopernueckne 3HaHMS  pacCMaTpPUBAIOTCS HA  OCHOBE  OMIIMPUYECKH
MOJIYYEHHBIX M OCMBICICHHBIX (DAKTOB, Pa3BUBAIOTCS IOCJIEIOBATEIHLHO OT OJHOTO
YPOBHSL K JIPYrOMY, BBITIONHSS (DYHKIIMHM OOBSICHEHHS] M TPOTHO3UPOBAHUSI CBOMCTB,
CTPOCHHSI M BO3MOKHOCTEH NPAKTUYECKOTO NPUMEHEHHS] W MOJIYYEHHUS H3y4aeMbIX
BEILIECTB.

OcBoeHue mporpaMmbl M0 XMMHUHU CIIOCOOCTBYET (DOPMUPOBAHUIO TIPEICTABICHUS
0 XMMHYECKOM COCTABIAIONICH HAYYHOM KapTHHBI MHUpPA B JIOTHKE €€ CHUCTEMHOM
OPUPOJbI, LIEHHOCTHOTO OTHOLIEHUS K HAyYHOMY 3HAHUIO M METOJaM ITO3HAHUS B
Hayke. M3ydyeHne XMMUU MPOUCXOIUT C MPUBICUCHUEM 3HAHUN U3 paHEE M3YYEHHBIX
yaeOHbIX TIpeaMeToB: «Okpyxatonuii Mmupy», «buonorus. 5-7 knacce» u «dusnka. 7
KJIACC.

[Tpu M3ydeHNN XUMHHU TPOUCXOIUT (POPMUPOBAHHE 3HAHUI OCHOB XUMUYECKOMN
HAayKd Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOW JESTEIbHOCTU
YelioBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyJIbTYpHL. 3ajgada ydeOHOTro
MpeaMeTa COCTOUT B ()OPMHUPOBAHUU CUCTEMBl XMMUYECKUX 3HAHUN — BaKHEHIIINX
($akToOB, MOHSATHI, 3aKOHOB M TEOPETUYECKHUX IOJOKEHUU, OCTYIMHBIX 000OIICHMIA
MHPOBO33PEHUYECKOTO XapaKTepa, s3blKa HAyKH, B MPUOOIIEHUH K HAYYHBIM METOJaM
MO3HAHUS TPH W3YYEHUW BEMICCTB M XUMUYECKUX peakinuii, B (GpopMUpOBaHUHN U
Pa3BUTUU MO3HABATEIBHBIX YMEHUM M UX MPUMEHEHUU B y4e€OHO-TTO3HABATEIbHOU U
y4eOHO-UCCIIE/IOBATEIIbCKOM  JIESITEIbHOCTH, OCBOGHHMHM  MpaBWl  OE€30MacCHOro
oOpallieHust ¢ BEIIECTBAMU B MTOBCETHEBHOM KU3HHU.



[Ipy u3yyeHUM XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUS Ba)KHOE
3HaYEHUE MPUOOPENIN TaKKE LI, KaK:

— (GOpMHpOBAaHUE HWHTEUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPHUHATUIO pEUICHUM,
CIIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHSIM >KU3HU;

— HAIpPaBJICHHOCTh O0YYEHUsI Ha CUCTEMATHYECKOE MPUOOILIEHHE 00yYarouuXxcs
K CaMOCTOSATEJIbHOM IM03HABATEIIbHON NE€ATebHOCTH, HAYYHBIM METOJaM MO3HAHUS,
(GOpMHUPYIOIIMM MOTHUBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUH;

— o0ecreyeHue yCIOoBUHM, CHOCOOCTBYIOLIMX MPUOOPETEHHIO OOYYaroIMIMMUCS
OMbITAa Pa3HOOOPA3HOW JEATENbHOCTHU, TMO3HAHUSA W CAMOINO3HAHMS, KIIOYEBBIX
HaBBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), HMEIONIMX YHUBEPCAIbHOE 3HA4YC€HHUE ISt
Pa3IMYHBIX BUIOB JESATEILHOCTH;

— (QopmupoBaHue o0mel (PyHKIHMOHATBHOM M  €CTECTBEHHO-HAyYHOU
IPaMOTHOCTH, B TOM YHCJIE€ YMEHUN OOBSCHATHh U OIICHUBATH SIBJICHUS OKPYXAIOIIETO
MUpAa, UCTIONB3Ysl 3HAHUS M OTIBIT, MOJYICHHBIC TIPH U3YUYCHUU XUMUH, PUMEHSITh UX
IpU pelIeHUH NpooJieM B MOBCETHEBHON XKU3HU U TPYJIOBOM €SI TEIbHOCTH;

— (QopMupoBaHUE y OOYYAIOMIMXCS TYMAHHUCTUYCCKUX OTHOIICHWN, TTIOHUMaHUS
[IEHHOCTH XMMHYECKUX 3HAHUM [JIs1 BBIPAOOTKH HKOJOTMYECKH 11e51eco000pa3HOro
MOBE/ICHUSI B OBITY M TPYIOBOM ACSTEIBHOCTHU B LIETSAX COXPAHEHUS] CBOETO 3/I0POBbs U
OKPY’KAIOIIEH IPUPOTHON CPEIBI;

—pa3BUTHE MOTHUBAIIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO U
CaMOBOCIIMTAHHIO Ha OCHOBE YCBOEHHUS OOIIEYEIOBEUECKUX [IEHHOCTEH, TOTOBHOCTHU K
O0CO3HAHHOMY BBIOOPY TTPOG IS U HAMPABICHHOCTH JAJIbHEUIIIETO 00yUYeHHs.

OO61iee 4nco 4acoB, OTBEAEHHBIX U1l U3YYCHHUS] XMMUU HAa YPOBHE OCHOBHOT'O
obmero obpas3oBanus, cocrapisieT 136 gacoB: B 8 kmacce — 68 vacoB (2 daca B
HeJenNo), B 9 kitacce — 68 yacoB (2 yaca B HEZIEIIO).



COILEPKAHUE OBYYEHUA

8 KNIACC

IlepBoHayabHbIe XMMUYECKHE OHATHS

[Ipenmer xumun. Posib XUMuK B )KU3HU YE€T0BEKA. XUMHS B CUCTEME HAyK. Tera
n BeniectBa. (PU3MYECKUE CBOMCTBA BEIIECTB. ArpPEraTHOE€ COCTOSHUE BEIIECTB.
ITonsatue o meromax mo3HaHUsA B XUMHHU. YucThie BemecTBa U cMmecu. CmocoObl
pas3aesieHusl CMECEM.

ATOMBI W MOJEKYJIbl. XHUMHYECKHE HIeMEHThl. CHMBOJBI XHUMHUYECKUX
31neMeHTOB. [IpocThie U ClIOXKHbBIE BEIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHUE.

Xumuueckas ¢Gopmysa. BameHTHOCTh aTOMOB XMMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BellecTB. OTHOcUTEIbHAsT aToMHas macca. OTHOCUTEbHas
MOJIEKYJIgpHasi Macca. MaccoBast J0JIsl XUMUYECKOTO JIEMEHTA B COEUHECHUH.

KomunuectBo BemectBa. Monb. MossipHas macca. B3auMOCBsA3b KOJMYECTBA,
Macchl M 9UClIa CTPYKTYPHBIX €UHUIL BelecTBa. Pacuétel mo ¢popmysiaM XUMHUYECKUX
COEIMHEHUMH.

Ou3NYeCKue M XUMUYECKUE SIBIICHUA. XHUMHUYECKash peakuuss U €€ MpPU3HAKHU.
3aKOH COXpaHEHMs MacChl BelIeCTB. XuWMHUYecKkue ypaBHeHus. Kiaccudukaius
XUMUYECKUX peakIuii (CoeAMHEHNs, Pa3JIOKECHUS, 3aMEIIeHUs, 0OMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOW IOCY/IOH, MpaBuiaMud pabOThl B J1abopaTopuud U
npuéMaMu oOpalieHuss ¢ J1abopaTOpHBIM O0OpYAOBaHUEM, H3YyUYCHHE M OIHUCAHHUE
(bU3UYECKUX CBOMCTB 00pa3IlOB HEOPTraHUUECKUX BEIIECTB, HAOM0IeHHE (PU3UUSCKUX
(mnaBneHWEe BOCKa, TasHUE JbJa, pacTUPAHUE caxapa B CTYyNKe, KUICHUE |
KOHJICHCALMSl BOJIbI) M XUMHUYECKUX (TOpPEHHWE CBEYH, MPOKAIMBAHUE MEIHOMN
IIPOBOJIOKH, B3aWMOJICHCTBUE Mejla C KUCJIOTOM) sIBJICHUN, HAOIIOJEHUE W OIHCAHUE
MIPU3HAKOB MPOTEKaHUS XUMHUYECKUX peaKluil (pa3iokeHue caxapa, B3auMOCHCTBUE
CEpHOM KHCIOTBI C XJOpuUIoM Oapus, pasnoxeHue rugapokcuga meau (II) npwm
HarpeBaHWM, B3aWMOJICHCTBHE >kene3a c pactBopoM conu Mmeau (II), uzyuenwe
crioco0OB pa3JielIeHus] CMeCEi: ¢ TTOMOIIbI0 MarHuTa, (PUIBTPOBAHHUE, BBHITAPUBAHUE,
TUCTUJUIAIMS, XpoMaTorpadusi, MpoBeICHHEe OYUCTKH MTOBAPCHHOM COJIH, HAOIIOICHUE
Y ONKMCAHUE PE3YJIHTATOB MPOBEJACHUS OIbITA, WITIOCTPUPYIOIIETO 3aKOH COXPAHECHUS
MAacChl, CO3/TaHuE MOJIETICH MOJIEKY (IIapOCTEPKHEBBIX).

Ba:xHelilue npeacTaBuTe/ M HEOPraHUYECKMX BelleCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kuciopojg — 3J€eMEHT U MPOCTOE
BemiecTBo. HaxoxaeHne Kuciaopoaa B npupojie, Gu3ndeckue 1 XuMUIECKUE CBOMCTBA
(peakuuu ropenus). Oxcuapl. Ilpumenenue kucimopoma. CrocoObl MONYYEHUS
KHCJIOpOJia B JTaOOpaTOPUM M MPOMBIIUICHHOCTH. KpyroBOpoT KHCIOpOJa B IPUPO/IE.
O30H — a/utoTporHas Moau(UKaIMSI KUCIOPOa.



TemnoBo# 3¢ HeKT XUMHUECKOW peaklni, TEPMOXUMHUYECKUE YPABHEHHUS, K30~ U
SHJIOTEPMHUYECKHE pPEaKuu. TOMIMBO: Yroib W METaH. 3arpsa3HEHUE BO3/yXa,
YCWJIEHHE MAPHUKOBOIO 3 ekra, pazpyluieHue 030HOBOIO CIIOSL.

Bonmopon — anemeHT u npocrtoe BemecTtBo. HaxokaeHne BoaopoJa B NPUPOLE,
bu3nYecKre U XUMUUECKHUE CBOMCTBA, MPUMEHEHHE, CIIOCOObI mosydeHust. Kucinotsl u
COJIH.

MomnsipHbiii 00BEM ra3oB. Pacy€Thl M0 XMMUYECKUM YpaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Boga kak pactBopurens. PactBopsl. HackileHHbIE
U HEHACBHIIIEHHBIE pacTBOPHL. PacTBOpMMOCTh BemecTB B BoAe. MaccoBasi A0
BEILIECTBA B pacTBOope. XUMHUUYECKHE CBOMCTBA BOnbl. OcHOBaHus. Poiib pacTBOpOB B
Opupoie W B KU3HU ueloBeka. KpyroBopoT BOAbl B MPUPOAE. 3arps3HCHUE
OpUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOJIHBIX BOJI.

Knaccuduxanus neopranmdyeckux coeaumHenuid. Oxcuawl. Knaccudukanms
OKCUIOB:  cojeoOpasyiomue  (OCHOBHBbIE,  KHUCIOTHbIE,  aM(dOTepHbIE) U
HecosieoOpasyromme. HomeHnknatypa okcuoB. OU3ndeckre U XUMUUECKUE CBOMCTBA
okcui0B. [TonydyeHnue okcuaos.

OcHoBanms. Kinaccudukaius OCHOBaHWH: WIENOYM U HEPACTBOPUMBIC
ocHoBaHMsl. HoMeHknatypa ocHOBaHUN. DU3WYECKHE W XUMHUUYECKHE CBOMCTBA
ocHoBaHuil. [losryueHrne OCHOBaHUI.

Kucnorel. Knaccudukamus xucnor. Homenkiarypa kucinoT. dusnueckue u
XUMHUYECKHE CBOWCTBA KHUCIOT. Psan axtuBHoctn wmeramoB H. H. bekerosa.
[TonyyeHne KUCOT.

Comu. Homenknatypa coisieil. ®@uU3WyUeCKUE€ W XUMHUYECKHE CBOWCTBA COJICH.
[Tomyuenue counen.

I'eneTnyeckas cBA3b MEKy KJIACCAMU HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuit IKcnepumenm:

KaueCTBEHHOE OIPEJEICHUE COAEPKAHMS KUCIOpOJa B BO3AYXE, MOJYyYECHHE,
coOupaHue, pacro3HaBaHWE W H3YyYEHHWE CBOWCTB KHUCJIOPOJa, HaOJIIOJCHUE
B3aUMOJICMCTBUS BEIIECTB C KUCIOPOIOM M YCIIOBUSI BO3SHUKHOBEHUS U MPEKPALICHUS
ropeHusi (mokapa), 0O3HAKOMJICHUE C 00pa3llaMu OKCHUIOB M ONMUCAHUE WX CBOMCTB,
MoJyyeHue, coOMpaHue, paclo3HaBaHUE W U3Y4YEHUE CBOMCTB BOJOpoJa (ropeHue),
B3auMojieiicTBue Bojopoaa ¢ okcujgoM wmeaud (II) (BO3MOXKHO MCIIOJb30BaHUE
BUJICOMATEPHUATIOB), HAONIOJACHUE OO0pa3lOB BEIMIECTB KOJWYECTBOM |  MOIb,
ucclieIOBaHUE OCOOCHHOCTEW pacTBOPEHHUS BEIIECTB C Pa3IMYHOM pacTBOPUMOCTHIO,
IIPUTOTOBJICHHE PACTBOPOB C OIPEACIEHHOM MACCOBOM [IOJEH PaCTBOPEHHOIO
BEIIIECTBA, B3aMMOJICMCTBHE BOJIbI ¢ METaUIaMM (HaTpUEM M KajbllieM) (BO3MOXKHO
WCIIOJb30BaHUE BHJIEOMATEPHUANIOB), MCCIEAOBaHUE OO0pa3lOB HEOPraHUYECKUX
BEILIECTB PA3JIUYHBIX KJIACCOB, HAOJIOJICHHE HW3MEHEHUSI OKpPacKu HHAUKATOPOB B
pacTBOpax KHCJIOT M IIeJIouei, u3yueHue B3aumojenctBus okcuaa meau (II) c



pacTBOPOM CEpPHOM KHUCIIOTBI, KHUCJIOT C METajUlaMHi, pEaKkUuMid HeUuTpaau3aluu,
MOJy4YEHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHWE OJHOTO METallla IPYIUM U3
pacTBOpa COJM, PEUICHUE DKCIIEPUMEHTAIbHBIX 3a7a4 N0 TemMe «BaKHEeHIlIne KIacchl
HEOPraHUYECKUX COCTMHEHUI.

IHepuoanuyeckuit 3axkoH u Ilepuoanyeckass cucreMa XMMHYECKHX 3JIeMEHTOB
A. U. Mengeaeea. Ctpoenne aroMoB. XuMHYeCKasi CBsI3b. OKHUCIMTEIbHO-
BOCCTAHOBUTEJbHbIC PeAKIUN

[lepBble MOMBITKU KIaCCU(DUKAIIMA XUMUYECKUX dJIeMeHTOB. [loHsTHE O Tpymnmax
CXOJIHBIX JJIEMEHTOB (II[EJIOYHBIC U IIEJIOYHO3EMEJIbHBIE METaJlIbl, TaJOTCHBI,
WHEPTHBIE Ta3bl). OJEMEHTHI, KOTOpbIe 00pa3yloT aMQpOTepHbIC OKCHABI H
TUJPOKCHUIBI.

[lepunonnueckuit 3akoH. Ilepuonnyeckas cucreMa XuMuueCcKux djeMeHToB JI. W.
MenneneeBa. Kopotkonepuonanas u jgiauHHomnepuojaHas ¢dopmel I[lepuogudeckoit
cuctembl xumuueckux osnemeHtoB JI. . Menneneesa. Ilepuoasl u Trpynmsl.
DU3NYECKUN CMBICI HOPSIAKOBOTO HOMEpPA, HOMEPOB MEPUOJIa U TPYIIIIbI JIEMEHTA.

Crpoenue aromoB. CoctaB aToMHbIX saep. M3oTombl. DnekTpoHsl. CTpoeHHE
AJIEKTPOHHBIX 000JI0YeK aTOMOB MePBBIX 20 xuMuueckux saeMeHToB [lepuoanueckoit
cucrembl JI. M. MenaeneeBa. XapaKTepUCTUKA XUMHUYECKOrO JJIEMEHTA IO €ro
nonoxeHuto B Ilepuonnueckon cucreme /. 1. Menneneesa.

3aKOHOMEPHOCTH MW3MEHEHHs paJdyca aTOMOB XHUMHYECKHUX JIIEMEHTOB,
METAUINYECKUX U HEMETANINYECKUX CBOMCTB 110 TPYIIIaM U [EPUOJaM.

3nauenue Ilepmoamueckoro 3akoHa W llepuonnueckoil CUCTEMBI XUMUYECKUX
BJIEMEHTOB Uil pa3BUTUS Hayku W npaktuku. J[. M. MennpeneeB — yd€HbIM U
rpaXk1aHUH.

Xumuueckass cBsi3b. KoBanieHTHass (MOJsipHAs W HEMOJSIpHAsi)  CBS3b.
DIEeKTPOOTPUIATEIBHOCTh XUMUUYECKUX 3JIEMEHTOB. lOHHAs CBS3b.

Crenenp okucieHus. OKUCIUTENBHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponecchl
OKHUCJIEHUS W BOCCTaHOBJIEHUSA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuit IKcnepumenm:

U3y4YeHHE OOpa3IoB BEIIECTB METAUIOB W HEMETAUIOB, B3aMMOJEHCTBUE
TUAPOKCHAA I[MHKA C pPacTBOPAMU KHCJIOT U IIEJIOYEH, IPOBEJECHUE OIBITOB,
WUTIOCTPUPYIOIIUX TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUNA (TOpEeHHE,
pEeaKIu pa3aoKeHUs, COeAUHEHNUS).

Mexcnpeomemmunie ceéa3u

Peanuzanus MeXnpeaMETHBIX CBS3€M MpPU HU3YYEHHMM XUMHAM B &8 KJacce
OCYULIECTBIISIETCSI YEPE3 MCIOJb30BAHUE KAaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSTHH,
TaK U NOHATHH, SIBISIOIIMXCA CUCTEMHBIMH JJIsI OTAEJBHBIX IPEAMETOB €CTECTBEHHO- -
HAay4YHOI'O IIUKJIA.



OOuue ecTecTBEHHO--HAY4YHbIE TOHSTUS: HAy4HbIM (akT, TUmoTesa, Teopus,
3aKOH, aHaJIU3, CUHTE3, KiIaccuukaius, nepuognIHOCTb, HAOIOeHNE, SKCIIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, MO/IEIIb, SIBIICHUE.

®dusukKa: MaTepusi, aTOM, JIEKTPOH, MIPOTOH, HEUTPOH, WOH, HYKIIHJ, WU30TOIIbI,
PaIMOaKTUBHOCTh, MOJICKYJIA, DJICKTPUYECKUM 3apsij, BEIIECTBO, TeJlO, OOBEM,
arperaTHoe COCTOSTHHE BEIIECTBa, ras3, ((M3NYECKUE BEIUUYUHBI, €AMHUIIBI U3MEPECHMUS,
KOCMOC, TIJIaHETHI, 3B€3/1b1, COJIHIIE.

buonorus: dorocunres, npixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE TOPOJbI, MOJE3HbIE
MCKOTIa€MbI€, TOILUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO 1 XMMHUYECKAsl peaKus

[lepuonnueckuit 3akoH. Ileproanyeckas cucreMa XUMHAYECKUX dyeMeHTOB []. U.
MenpeneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B U3BMEHEHUHN CBOMCTB XUMHUYECKUX
3JIEMEHTOB TMEPBBIX TPEX TMEPUOJIOB, Kalus, KajdblUsl M HUX COCJUHCHUH B
COOTBETCTBUM C MOJIOKEHUEM 3JIeMEHTOB B [lepronueckoil cuctemMe U CTpPOCHUEM UX
aTOMOB.

CtpoeHue BellecTBa: BHUIbl XUMHUYECKOW CBsI3U. THUIBI KPUCTATUIMYECKUX
PEMETOK, 3aBUCHMOCTh CBOMCTB BEIIECTBA OT THUIA KPUCTANIMYECKON PEIIETKU U BUIA
XUMUYECKOU CBSI3H.

Knaccudukanus u HOMEHKJIATypa HEOPraHWYECKHUX BEIIECTB. XHUMHUYECKHE
CBOMCTBA BEILECTB, OTHOCSALIMXCSA K pa3IM4YHbIM KJlacCaM HEOPraHUYECKHX
COEIMHEHUI, TEHETUYECKAs CBA3b HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMUYECKUX PEeakiuid 1Mo pa3IuvyHbIM MpHU3HAKaM (110 YUCIY U
COCTaBY y4YacCTBYIOIIMX B PEAKIIMHU BEIIECTB, IO TEIUIOBOMY 3D (PEKTy, M0 U3MEHEHUIO
CTeTICHEHl OKHUCICHHS] XUMHMYECKHX OJJIEMEHTOB, IO OOpaTUMOCTH, IO YYaCTHUIO
KaTajan3aTopa). IK30- U SHIOTEPMUYECKHE PEAKLIUH, TEPMOXUMUUYECKUE YPABHEHUS.

[lonsiTue o ckopocth XuMuueckou peakiuu. l[loHatne 006 o00paTUMBIX U
HEOOpAaTUMBIX XUMHUYECKUX peakiusx. [IOHATHE O TOMOTEHHBIX W TETEPOTCHHBIX
peakuusx. Ilonsatue o karamuse. IloHATHE O XMMHYECKOM paBHOBECHMH. DaKTOpHI,
BIIMSIIOIIME HA CKOPOCTh XHWMHUYECKOM pPEAaKIUMU U IOJ0KEHUE XUMHYECKOTO

PaBHOBECHSL.
OKHUCIUTENBHO-BOCCTAHOBUTEIIbHbBIE peaxkuuy, AJIIEKTPOHHBIN OanmaHc
OKHCJIUTENTbHO-BOCCTAHOBUTEIBHOU peaKuum. CocraBnenue YpaBHEHUU

OKHUCJIMTEIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKIMM ¢  HMCIOJIB30BAaHUEM  METoAa
3JIEKTPOHHOTO OajaHca.

Teopusi PAEKTPOTUTHYECKON TUCCOIUMALIMU. ODJIEKTPOJIUTHI U HEIJICKTPOIUTHI.
Katuonbl, aHuoHpl. MeXaHM3M MOHCCOIMAIIMK BEIIECTB C PA3JIMYHBIMU BHUJIAMU
XUMHU4YecKon cBs3u. CterneHn aucconuanuu. CHIbHBIE U cl1a0ble dJIEKTPOJIUTHI.



Peakiiuu noHHOro oOMeHa. YCIOBHUSI MPOTEKAaHMsSI Peaklnii MOHHOTO OOMEHa,
MIOJIHBIE ¥ COKpAlIEHHbIE HOHHBIE YpaBHEHUS peakiui. CBOMCTBA KUCIOT, OCHOBAHUI
M cojledl B CBeTE MPEACTAaBIECHUUA 00 BIEKTPOJUTUYECKON IHCCOLMUALUU.
KauecTBeHHbIE peakuuu Ha MOHBL. [IoHATHE O THApPONM3E CONEN.

Xumuueckuit IKCnepumenm:

O3HAaKOMIIECHME C MOJACISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTraHUYECKUX
BEILIECTB — METAJUIOB U HEMETAJUIOB (rpaduTa U ajamasa), CJIOKHBIX BEIIECTB (XJI0puaa
HaTpHsl), HCCIEAOBAaHHE 3aBHUCHUMOCTH CKOPOCTH XHMHMUYECKOW peakuuu OT
BO3JICHCTBUS Pa3IUYHBIX (PAKTOPOB, UCCIEAOBAHHE DJEKTPONPOBOJIHOCTU PACTBOPOB
BEIIECTB, Ipolecca JUCCOLMAIMM KUCIOT, IMeiaoYed U cojeil  (BO3MOXKHO
UCIIOJIb30BaHUE BHJIEO MaTepUajoB), IMPOBEICHHE OMNBITOB, WILIIOCTPUPYIOLIUX
NpU3HAKU MPOTEKaHUsl peakiii HOHHOro oOMeHa (0Opa3oBaHUE OCaJKa, BbIIEIECHUE
raza, oOpa3oBaHHE BOJbl), OMNbBITOB, WUIIOCTPUPYIOIIMX MPUMEPHl OKHUCIUTEIBHO-
BOCCTAHOBUTEINIBHBIX peakuuil (ropeHue, peakiuu Pas3yIoKEHUs, COCHUHEHMUS),
pacrno3HaBaHUE€ HEOPTaHWYECKUX BEIIECTB C IMOMOIIBI0 KAaUY€CTBEHHBIX PEAKIMM Ha
WOHBI, PEIICHUE KCTIEPUMEHTAIBHBIX 3a]1a4.

HemeTtasuibl 4 UX COeIMHEHUSI

OO6mast  xapakTepucTHKa TanoreHoB. (OcCOOEHHOCTH CTPOEHUS  aTOMOB,
XapakTepHble cTeneHu okucienus. CTtpoeHwe U (PU3MYECKHe CBOMCTBA MPOCTHIX
BEIIECTB — TaJIOTEHOB. XMMUYECKHE CBOMCTBA Ha MpUMepe Xjiopa (B3auUMOIECHCTBHUE C
MeTajulaMd, HeMeTajulaMH, Menodamu). Xuopooaopoa. ConsiHas — KHUCIOTa,
XUMUYECKHE CBOMCTBA, MOJy4eHUE, TpUMEHEeHHE. JeiicTBrEe XJopa U XJIOPOBOAOPOAA
Ha OpraHu3M 4esoBeka. BaxkHelnne XJI0pUIbl U UX HAXOKIAEHUE B IPUPOJE.

O6mass xapakrepuctuka sieMeHTOB VIA-rpynmbel. OcoOEHHOCTH CTPOCHHS
aTOMOB, XapaKTepHble CcTeneHu okucieHus. CTtpoeHne W (PU3NYECKHE CBOWCTBA
MPOCTHIX BEIIECTB — KHUCIOPOJA U CEPbl. AJUIOTPOIHbIE MOAUPUKAIIMKN KUCIOpoAa U
ceppl. Xumuueckue cBoucTBa cepbl. CepoBojopona, CTpoeHue, (Qunyeckue u
XxuMuyeckne cBoiicTBa. OKCHIABI CEpbl KaK MPEICTABUTENIM KHCIOTHBIX OKCHJIOB.
CepHast kucnoTa, (puU3MYecKue U XMMUYECKHE CBOMCTBa (0OIIME KaK TMPENCTAaBUTENS
Kjlacca KUCTIOT W crneruduyeckue). XUMUYECKHE PEaKIUH, JIekKAIlMe B OCHOBE
MPOMBIIIJIEHHOTO CIOC00a TMOJYy4YeHHs CEpHOM KUCIOThHL. [IpuMeHeHune cepHOU
kucnoTel. ConM CepHOW KHCIOTHI, KadeCTBEHHas peakius Ha Ccylb(aT-uoH.
Haxoxnenne cepbl W €€ CcoegWHEHUW B Npupoje. XUMHYECKOE 3arpsi3HCHUE
OKpY’Karouien cpeabl COEAUHEHUSIMU CEPbl (KUCIOTHBIE A0/, 3arpsi3HEHUE BO3AyXa
1 BOJIOEMOB), CITOCOOBI €ro Mpe0TBPAIICHHUS.

OO6mrast xapaktepuctuka d3JeMeHTOB VA-rpynmbl. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHH OKHUCIECHUS. A30T, pacHpOCTpPaHEHHE B MPUPOJE,
dbuznueckue U XuMH4eckue cBoiicTBa. KpyroBopor azora B mpupoje. AMMHAK, €ro
du3nUecKkue U XUMUYECKHUE CBOWMCTBA, MOTyUYeHUE U puMeHenue. Cojii aMMOHUSI, UX



¢u3nueckre U XUMHYECKHE CBOWCTBA, MpuMeHeHue. KauecTBeHHast peakiusi Ha HOHbI
aMMOHMS. A30THas KHCIIOTa, €€ MOoJiyueHHe, (PU3MUYECKHME U XMMHYECKHE CBOWCTBA
(oOmme Kak MpeacTaBUTENs Kiacca KHUCIOT W crnenuduyeckue). Mcnons3oBaHue
HUTPATOB M COJIEM aMMOHHMS B KayeCTBE MHHEpAIbHBIX yAOOpeHH. XUMHUYECKOe
3arpsi3HEHHE OKpYXKalolmled Ccpeabl COEJUHEHUSAMH a30Ta (KHUCIOTHBIE JIOKIH,
3arpsi3HEHHE BO3/1yXa, MOYBbI U BOJOEMOB). Docdop, amioTpornHble MOAU(DUKAIIU
docdopa, puznueckue u xumudeckue coiicrBa. Okcun docdopa (V) u pochopnas
KHCIIOTa, (U3MUECKMe M XMMHYECKHE CBOWCTBa, mojiyueHue. Mcrnonb3oBaHue
¢docdaToB B KaueCcTBE MUHEPATBHBIX yIOOPEHU.

O6mas xapakrepuctuka syneMeHToB I[VA-rpymnmbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEPHbIE CTENEHU OKHUCIEHHUs. YTIEpoJ, aNIOTPONHbIE MOIU(UKALUH,
pacnpocTpaHeHue B Ipupoje, (U3HUecKue U XMMUYECKHE CBOMCTBa. AncopOuus.
Kpyrosoport yriepoaa B npupoje. OKcuapl yriaepoaa, ux Gu3nueckue U XUuMU4ecKue
CBOICTBa, JEWCTBME Ha JKUBbIE OPTaHU3MBI, TMOJIYYEeHHE U TPUMEHEHHE.
OKojoruyeckue MpoOJeMbl, CBsi3aHHbIE C okcuaoMm yriaepoaa (IV), rumotesa
rJI00AJIBHOTO TOTEIUJICHUS] KJIMMaTa, MapHUKOBBIA 3(deKT. YroibHas KHUCIOTa U €€
coliM, MX (PU3NYECKHME U XUMHUYECKHE CBOMCTBa, IMOJYyYEeHUE M TPUMEHEHHUE.
KauectBennas peakiusi Ha kKapOoHarT-uoHbl. Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJULHUHE, IPOMBIIUIEHHOCTH U CEJIbCKOM XO35HCTBE.

[lepBoHauanbHble MOHATHSA 00 OPraHMYECKUX BEHIECTBAX KaK O COEIUHEHUSX
yriaepoaa (MeTaH, 3TaH, 3TUJIEH, allETWJICH, 3TAHOJ, TJIUIEPHUH, YKCYCHAas KHUCIIOTA).
[IpupoaHbie UCTOYHUKH YTIAEBOAOPOJOB (Yrojb, MPUPOIHBIA Ta3, HEPTH), TPOAYKTHI
ux TnepepadoTku (O€H3WH), MX pPOJb B OBITY M MPOMBIIUIEHHOCTU. [loHATHE O
OMOJIOTUYECKM BaXXHBIX BEIIECTBAX: KUPaX, OCNKaX, yIiIeBOJIaX — U UX POJIH B KU3HU
yesnoBeka. MarepruainbHOE €IMHCTBO OPTaHUYECKUX U HEOPTAHUYECKUX COEUHEHUI.

Kpemuuii, ero ¢puszndeckne 1 XUMUUECKUE CBOMCTBA, MOJIyUeHHE U MPUMECHEHHE.
Coenunenus kpemuus B npupoze. O0mue npeactaBiaeHus o6 okcuae kpemuus (IV) u
KpeMHHEeBOU Kkuciiore. CHUIMKAThI, UX UCIOJIb30BaHUE B OBITY, B MPOMBIILICHHOCTH.
Baxwneilmine CcTpouTenpHblE MaTepHalbl: KEpaMUKa, CTEKJIO, IIEMEHT, O€TOoH,
xene300eToH. [IpobreMbl 6€30MacHOro UCIOIb30BaHUS CTPOUTEIBHBIX MATEPUAJIOB B
[TOBCEHEBHOM KU3HU.

Xumuueckuit IKCnepumenm:

u3ydyeHue o0pa3l0oB HEOPraHMYECKHWX BEUIECTB, CBOWCTB COJITHOM KHCIOTHI,
MIPOBEJICHUE KAYECTBEHHBIX PEaKIUU Ha XJIOPUI-UOHBI U HAOIIOJCHUE TPHU3HAKOB MX
MPOTEKAHUS, OTBITHI, OTPAKAIOIINE (PU3NIECKIE M XUMHYECKHE CBOMCTBA TAJIOTCHOB U
UX COEIUHEHUN (BO3MOXHO HCIIOJIB30BAHHE BHUAEOMATEPUAIOB), O3HAKOMJICHHE C
oOpasnamMu XJOpUI0B (TAJOTCHHUIOB), O3HAKOMIIEHWE C oOpaslaMu Cepbl u ¢
COCIMHEHUAMHU  (BO3MOXHO MCIIOJIb30BAaHUE BHJIEOMATEPUATIOB), HAOJIOJICHHE
mnpoiiecca OOyriuMBaHUsI caxapa TOJA JEHCTBHEM KOHIIEHTPUPOBAHHOM CEpHOMU



KHCJIOTBl, HM3Y4YEHHE XUMUYECKHX CBONCTB pa30aBICHHOM CEpPHOW KHUCIOTHI,
MPOBEJICHNE KAUYEeCTBEHHOM peakiuu Ha Cynb(}ar-uoH U HaOIIOJIEHHE MpU3HaKa e
MPOTEKAHUS, O3HAKOMJIEHHWE C (PU3MYECKHMMM CBOIlCTBaMU a30Ta, Qocdopa U HX
coeIMHEHUN (BO3MOXKHO MCIOJIb30BAHUE BHUIEOMATEpPHUATIOB), oOpa3liaMu a30THBIX U
dbochopHbIX yaoOpeHuid, moaydeHre, CoOupaHue, pacro3HaBaHUE U U3yUeHUE CBOUCTB
aMMHaKa, MPOBEJACHUE KaueCTBEHHBIX peaklMii Ha HOH aMMoHus U (docdaT-uoH u
M3y4YEeHUE NIPU3HAKOB UX IPOTEKAHUs, B3AUMOIECUCTBUE KOHIIEHTPUPOBAHHON a30THOMU
KHUCJIOTHI C M€JIbIO (BO3MOKHO HCIIOJIb30BAaHUE BUJIEOMATEPUAITIOB), U3YUCHHUE MOJICIICH
KPUCTAJUTMYECKUX PEHIETOK anmasa, rpadura, ¢QyiepeHa, O3HAKOMJIEHUE C
IPOILIECCOM  aJCOPOIIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOWCTBOM MPOTHBOTasza, IMOJYy4YeHHE, COOUpaHUe, paClO3HABAaHWE U U3YUYCHUE
CBOMCTB YIJICKHUCIIOTO Ta3a, MPOBEJICHHE KAYECTBEHHBIX pEakiui Ha KapOoHAT U
CUJIMKAT-WOHBI U U3YyUYECHHUE MPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHUE C MPOAYKIHUEH
CUJIMKATHOW TPOMBIIUICHHOCTH, PEIICHUE DSKCICPUMEHTAIBHBIX 33Ja4 10 TEMeE
«BaxkHele HeMeTaJUIbl U UX COCIMHEHUSI.

MeTta/ulbl M UX COeAMHEHUS

OO6m1as xapaKTepUCTUKAa XUMUUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAaHUHU HX
nosioxkeHus B [lepuonnueckoi cucreme xuMuueckux anemMentoB . . MeHneneeBa u
cTpoeHusi atoMoB. CTpoeHHE MeTauioB. Meramuimdeckas CBSi3b U METAJIMYECKas
KpUCTAJUIMYECKAs] PEMIETKA. OJEKTPOXUMHUUECKUN psAl HAOPSHKEHUH METaJUIoB.
duznyeckue M XUMUYECKHME CBoOMcTBa MeTauioB. OOImmMe CcrnocoObl MOIy4YeHHS
MeTaiioB. [loHSATHE O KOpPpPO3UM METAIOB, OCHOBHBIE CIOCOOBI 3alllUTHI HX OT
koppo3uu. CruiaBsl (CTalb, YyTryH, JIOPATIOMUHUN, OPOH3a) U UX MPUMEHEHUE B OBITY
Y IPOMBIIIJIEHHOCTH.

[Ilenounble MeTayuibl: MoJIOKeHHE B llepuomuueckorl cuUCTEME XUMHYECKHUX
snementoB Jl. M. MenzgeneeBa, CTpo€HHME HX aTOMOB, HaXOXJICHUE B MPUPOJE.
duznyeckue M XMMUYECKHUE CBOWCTBAa (Ha mNpumepe Hatpus W Kamus). OKCuasl u
TUAPOKCHUIBI HATPUS U Kanusd. [[pyuMeHeHne menouYHbIX METAIIOB U UX COEAMHEHUN.

[[lesoyHO3EMENBHBIE ~ METAJUIBI MAarHuii W KaJbLUW:  IOJOXEHHE B
[Tepuoauueckoit cucreme xumuueckux snemeHtoB . M. MeHnneneeBa, CTpoeHHE UX
aTOMOB, HaxOxJecHHe B npuponae. dusznueckue M XMMHUYECKUE CBOWCTBA MArHUS U
Kanblysg. BaxHelue coequHeHUs Kaablus (OKCUI, THAPOKCH, coyin). KECTKOCTH
BOJIbI M CLIOCOOBI €€ yCTpaHEHHS.

AnroMUHME: TT0ON0XeHNE B [leproanyecko cucreMe XMMUYECKUX 3JIEMEHTOB /1.
N. MeHngeneeBa, CTpoeHME aroma, HaxoxJIeHue B mpupone. Duznueckue u
XUMHUYECKUE CBOMCTBA QIIOMUHHS. AMQOTEpPHBIC CBOWCTBA OKCHAA M THAPOKCHIA
AJFOMUHHSL.

Keneso: nonoxenue B Ilepuoguueckoit cucreme xumudeckux 3nemeHtoB 1. U.
MenpeneeBa, CTpOEHHE aToOMa, HaxoXAeHHUE B npuponae. Ou3ndecknue U XUMUYECKUE



cBoicTBa xene3a. Okcupl, ruapokcuasl u conu xenesa (II) u xxenesa (III), ux cocras,
CBOMCTBA U MOJIy4YECHUE.

Xumuueckuit IKCnepumenm:

O3HAKOMJICHHME C o0pa3llaMud METa/lIOB U CIUJIAaBOB, HUX (PU3HUYECKUMHU
CBOMCTBaMU, U3yUYEHHE PE3YJIbTATOB KOPPO3UU METAIIOB (BO3ZMOXKHO HCIIOJIB30BaHUE
BUJIEOMATEPUATIOB), OCOOCHHOCTEM B3aMMOJCHCTBUS OKCHAA KajbllUs W HATpPUS C
BOJIOM (BO3MOXXHO MCIIOJIb30BaHUE BHCOMATEPUATIOB), HCCJIEIOBAaHUE CBOMCTB
XKECTKOU BOJBI, MPOIECCa TOPEHUS Keje3a B KUCIOPoJie (BO3MOXKHO HMCIOJb30BAHUE
BUJIEOMATepUaIoOB), MPU3HAKOB IMPOTCKAHMUSI KAUYECTBEHHBIX pEAKIMM Ha WOHBI:
MarHus, Kajublius, amtoMuHus, muHka, xkeneza (II) u xemesa (III), memu (II),
HAOJIIOJIEHUE W OMKCAHUE MPOIECCOB OKPAIMBAHUS IJIAMEHU MOHAMU HATPUS, Kaus
U Kaimblius  (BO3MOXHO  HCIOJB30BAaHHUE  BHJIEOMATEPUANIOB), HUCCJIEIOBAHUE
aM(OTEepHBIX CBOMCTB THUJPOKCHJA aTIOMUHUS W THAPOKCHJA IIMHKA, PEIICHUE
AKCTIEPUMEHTATBHBIX 3aJ1a4 110 TeMe «BakHeuIe MeTauibl U UX COCTMHCHUSY.

XuMHS U OKpPY:KaLIas cpeaa

BemecTBa u marepuanbl B IOBCEIHEBHOW JKHM3HU 4YeloOBeKa. be3omacHoe
UCIIOJIb30BaHUE BEIIECTB M XHUMHUYECKMX peaknuii B ObiTy. [lepBas momomp mpu
XUMHUYECKUX 0KOTaX U OTPABJICHUSIX.

XUMHUYECKOe 3arps3HeHHe OKpYyKawllel cpenbl (mpeneiabHas TOmycTUMAast
KOHIeHTpanus BemecTB, naigee — [1JIK). Ponp Xxumuu B perieHUH 3KOJIOTHUYECKHUX
poOJIeM.

Xumuyeckuit IKCnepumenm:

U3ydeHre o0pas3loB MaTepHalioB (CTEKIO, CIUIaBbl METAIOB, MOJUMEpHBIE
MaTepuabl).

Mesrcnpeomemmnnie cea3u

Peanuzanust MeXnpeaMeTHBIX CBA3€H NpU H3YyYEeHUHM XUMHH B 9 Kiacce
OCYIIECTBIISIETCSI Yepe3 MCIOJb30BaHUE KaK OOIUX €CTeCTBEHHO-HAYYHBIX MOHATHUM,
TaK U MOHATHH, SABISIIOLIUXCS CUCTEMHBIMU JJISI OTAEJIBHBIX MIPEIMETOB €CTECTBEHHO--
Hay4YHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAYYHBbIC TIOHATHS: Hay4YHBIA (aKT, TUIOTE3a, 3aKOH,
TEOpHWs, aHalIM3, CHUHTE3, KilacCUpUKalUs, TEPUOJUYHOCTh, HAOIIOJEHUE,
HKCIIEPUMEHT, MOJICIIUPOBAHUE, U3MEPEHHUE, MOJICTh, SBJICHUE, MAPHUKOBLIN (D PeKT,
TE€XHOJIOT S, MaT€pUAJIbI.

®dusnka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOH, HYKJIH], U30TOIIbI,
PaIMOaKTUBHOCTh, MOJIEKYJIA, SJIEKTPUUECKUIN 3apsl, IPOBOJAHUKHU, MOITYTPOBOJHUKH,
JTUDJICKTPUKH, (POTODJIEMEHT, BEIIECTBO, TeI0, O0BEM, arperaTHoe COCTOSHHUE
BEIllECTBA, Tra3, pPacTBOpP, PACTBOPUMOCThb, KpHCTAIMUECKasi pEeIIE€TKa, CIUIaBbI,
du3nUecKkre BEIUYUHbI, €AUHUIBI U3MEPEHUs, KOCMHUUECKOE MPOCTPAHCTBO, MJIAHETHI,
3BE311b1, CoHIIE.



buonorusi: QorocunTe3, npIxaHue, Ouocdepa, 3KOCHCTEMA, MHUHEPAIbHBIE
yIoOpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, MUTATeIbHbBIC BEIECTRA.

I'eorpadus: atmocdepa, ruapocdepa, MUHEpaNIbl, TOPHBIE MOPOABI, MOJE3HbIE
MCKOTIaeMBbl€, TOIUIUBO, BOJIHBIE PECYPCHI.



INIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA IIPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE  pE3yNbTaThl OCBOECHHUS  MPOTPAaMMbl  OCHOBHOTO  OOHIETO
oOpa3oBaHus JOCTUTAIOTCS B XOJ€ OOy4YeHHs XHUMHM B E€IUHCTBE Y4eOHOU U
BOCIIUTATENIBHOW JEATEIbHOCTH B COOTBETCTBHM C TPAJWLMOHHBIMU POCCUHCKUMU
COLIMOKYJIBTYPHBIMU U JYXOBHO-HPaBCTBEHHBIMU IIEHHOCTSAMH, MPHUHATHIMU B
oOlIecTBe MpaBWJIaMU W HOPMaMM TNOBEJAEHUS M CIOCOOCTBYIOT Ipolieccam
CaMOTMO3HaHUs, CAMOPA3BUTHS U COLIMATU3AIMHI 00yYaOIIUXCSl.

JInuHOCTHBIE pE3yIAbTaThI OTPAXKAIOT TOTOBHOCTh oOy4Jarommxcs
PYKOBOJCTBOBATHCS CUCTEMOW MO3UTUBHBIX EHHOCTHBIX OPUEHTALMI U PAaCIIUPEHUE
OMbITa JEATEIIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1)maTpMoTH4YeCKOro BOCIMTAHUA:

LHEHHOCTHOTO OTHOUIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUUYECKOMY H
HAy4YHOMY HAcCJEAUI0, IOHUMAaHMS 3HAYEHHUS XUMUYECKOM HayKu B JKU3HU
COBPEMEHHOI'0 OOIIECTBA, CIIOCOOHOCTH BIAJETh JOCTOBEPHOM UHGpOpMaIHe o
NEPEIOBbIX JIOCTHXKEHHUSIX M OTKPBITUSAX MHUPOBOM M OTEUECTBEHHOW XHUMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUIX 00 YCTPOWCTBE MHpa U 0OIIECTBa;

2)rpaskaIaHCKOro BOCIIUTAHUSA

IOPEACTaBICHUS O COIMAJIbHBIX HOPMax M MpaBUJaX MEXKIMYHOCTHBIX
OTHOIICHUH B KOJUJIEKTHBE, KOMMYHHUKATHUBHON KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HON, Y4eOHO-UCCIIeI0BATEIbCKOM, TBOPUECKON M JPYTUX BUAAX JEATEIbHOCTH,
TOTOBHOCTH K pa3HOOOPa3HON COBMECTHOM JEATEIHHOCTH MPHU BBHIMOJTHECHUN YUEOHBIX,
NO3HABATENbHBIX 3a/1a4, BBINOJHEHUM XUMHUYECKUX OJKCIEPUMEHTOB, CO3JaHUU
y4eOHBIX MPOEKTOB, CTPEMJICHUS K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIIM B TIpoliecce
ATOW Y4eOHOU NEeATeTbHOCTH, TOTOBHOCTH OIIEHMBATh CBOE TMOBEACHUE U TMOCTYIKHU
CBOMX TOBApHILEH C MO3UIMU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA
MIOCJIEICTBUM MTOCTYIIKOB;

3)LIeHHOCTH HAYYHOI'0 O3HAHMS

MUPOBO33PEHUYECKHAE IPEACTABICHUS O BEIIECTBE M XUMHUYECKOW pEakiuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U COCTABIIAIOLINE OCHOBY
JUIsl TIOHMMAaHUsI CYIIHOCTH HAay4YHOM KapTHHBI MHpa, MPEACTaBIE€HUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTHUSA IIPUPOJBI, B3AUMOCBS3X YEJIOBEKA C IPUPOAHOU CPENoH,
O pOJIM XMMMH B ITO3HAHUU ITUX 3aKOHOMEPHOCTEN;

[IO3HABATEIbHbIE MOTHUBBI, HANpPABICHHbIE HA IIOJIYYEHHE HOBBIX 3HAHUU 11O
XUMUH, HEOOXOIUMBbIE il OOBSICHEHHS HAOIIOAaeMbIX IPOIECCOB U SIBICHUH,
MO3HABATEIbHOM, WH()POPMAIIMOHHOW M YHUTATENIILCKOW KYyJIbTYpPhl, B TOM YHCIIE
HaBBIKOB  CaMOCTOATEIBHON pabOThl € y4yeOHbIMM TEKCTaMM, CIPaBOYHOMH



TUTEpaTypor,  JOCTYNMHBIMM  TEXHHUYECKHUMH  CpEACTBaMU  HUHGPOPMAIMOHHBIX
TEXHOJIOTHM;

MHTEpeC K OOYy4YEeHUI0O W TMO3HAHMIO, JIIOOO3HATEIBLHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K CaMOOOpa30BaHUIO, TPOCKTHON U UCCIEI0BATEIBLCKON NESTEbHOCTH, K
OCO3HAHHOMY BbIOOPY HAIlpaBJICHHOCTH U YPOBHA 00y4Y€HUs B JajbHEHIIEeM;

4)¢popMupOBaHKS KYJIbTYPHI 310POBbS

OCO3HAHME IIEHHOCTU YXU3HH, OTBETCTBEHHOTO OTHOIIEHMSI K CBOEMY 3/10POBBIO,
YCTAHOBKM Ha 3J0pOBbIM 00pa3 >KWU3HHM, OCO3HAHUE TMOCIEACTBUA W HENPUSTUE
BpEAHBIX  TpUBbIYEK  (ymoTpeOJieHus  alKoroyis,  HApPKOTHKOB,  KYpPEHUS),
HEOOXOIMMOCTH COOJIIO/IEHHUS MPAaBUIT 6€30MACHOCTH MPU 0OPAILEHUN ¢ XUMUYECKUMHU
BEII[ECTBAMU B OBITY U pealibHON KU3HHU;

5)Tpy1oBOro BOCIMTAHMS:

UHTEpeC K MPAaKTUUYECKOMY HM3Yy4YEeHHMIO mpodeccuid u TpyAa pa3IudyHOro poja,
yBaXEHHE K TPYIy U pe3yibTaTaMm TPYAOBOW NEATEIbHOCTH, B TOM YHCJIE HAa OCHOBE
MPUMEHEHHMS MPEIMETHBIX 3HAHUM 10 XUMHUHU, OCO3HAHHBIN BBHIOOP WHIWBHUAYaAJTIbHOM
TPACKTOPUU TMPOJODKEHHUS] 00pa3oBaHUA C YYETOM JIMYHOCTHBIX HWHTEPECOB U
CIIOCOOHOCTH K XHMMHH, OOILECTBEHHBIX HMHTEPECOB M MOTPEOHOCTEH, yCHemHON
npodeccuoHaIbHON JeATEeIbHOCTH U Pa3BUTHS HEOOXOIUMBIX YMEHHM, TOTOBHOCTh
aJanTHUPOBATHCS B MPOPECCUOHAIBHON CpeJIe;

6)3K0J10rH4eCKOro BOCIIUTAHMS:

HKOJIOTHYECKH 1€IeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK UCTOUHUKY >KU3HHU Ha
3emiie, OCHOBE €€ CYIIECTBOBaHMS, MOHUMAHUE IIEHHOCTH 3I0POBOr0 M O€30MacHOro
oOpa3za >KHM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (u3nyeckoMy u
NICUXUYECKOMY 3J0POBBIO, OCO3HAHME IIEHHOCTH COOJIOJIEHUS MpaBMiI 0E€30MacHOro
MOBEICHMsI PpU paboTe ¢ BEIECTBAMH, a TAK)KE B CUTYAIIUSIX, YTPOKAIOIINX 3/I0POBBIO
1 KM3HMU JIIOCH;

CIIOCOOHOCTH TPUMEHSTh 3HAHUS, IOJy4aeMble TpPU H3YYCHUH XUMHUH, IS
pelIeHusl 3a7a4, CBA3aHHBIX C OKPYXKAOLIECW NMPUPOJHOW CPEIOM, IJISl IOBBILICHUS
VPOBHS  DKOJIOTMYECKOW  KyIbTYpbl,  OCO3HaHHA  TIJI00aTbHOTO  XapakTepa
HKOJIOTHYECKUX TMPOOJIeM W TyTed UX PEHICHHS TMOCPEACTBOM METOJOB XUMUH,
AKOJIOTUYECKOTO MBIIIJIEHUS, YMEHHUS PYKOBOACTBOBATHCS HM B IO3HABATEJIbHOW,
KOMMYHHUKAaTUBHOW U COLIMAJIbHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATHBI

B cocraBe MeTanmpenMETHBIX pE3YyJbTaTOB BBIACISIOT 3HAYUMBbIE IS
dbopMupOBaHUS MUPOBO33PEHUS OOIICHAYYHBIC MOHATHS (3aKOH, TEOPUS, MPHUHIIHII,
runoresa, Gakr, CUcTeMa, IpoLece, SKCIEPUMEHT U APYTO€.), KOTOPbIE UCIOJIb3YHOTCS
B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax M IMO3BOJIAIOT HA OCHOBE 3HAHUU U3
ATUX MPEeaMETOB (hOPMUPOBATH MPEACTABICHUE O LETOCTHON HaYy4YHOU KapTUHE MUpA,
U YHHUBEpcajbHble Yy4eOHbIE JeHUCTBHS (IO3HABaTeNbHbIC, KOMMYHUKATHUBHBIE,



PErYyJISITUBHBIE),  KOTOpble  OOecrneyuBalOT  (OPMUPOBAHHE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY IJIAHUPOBAHUIO U OCYLIECTBICHHUIO YUEOHOU 1EATETbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEpPCAJIbHbIE YUeOHbIE 1eficTBUS

Bba3oBble joruveckue geiicTBus:

YMEHHMS UCTIONb30BaTh NPUEMBI JIOTHUECKOTO MBIIUICHUS TP OCBOCHUM 3HAHMIA:
pPacKphIBaTh CMBICI XMMHUYECKHX TMOHATUN (BBIACNATH MX XapaKTEpHbIE MpPU3HAKU,
YCTaHABIMBATh B3aUMOCBS3b C JPYTUMU MOHATHUAMM), UCIOJIb30BAaTh MOHATUS IS
OOBSCHEHUS OTACNIbHBIX (DAKTOB W SIBJICHUI, BHIOMpAThb OCHOBAaHUS U KPUTEPUM IS
KJaccu(UKalMl XUMHYECKUX BEIIECTB M XHUMHYECKUX pEaKIUi, yCTaHaBJIUBATh
NPUYMHHO-CIIEICTBEHHBIE CBSI3U MEXIY OOBEKTaMU H3y4Y€HHUS, CTPOUTH JIOTMYECKHE
paccykaeHusi (MHIYKTUBHbBIC, JEIYKTUBHBIC, MO AaHAJIOTUH), JAeJiaTh BBIBOJBI U
3aKTIOYCHUS;

yMEHHE TNPHUMEHSATh B IMpollecce TMO3HaHUS TOHATHS (IpeIMETHble U
METanpeIMETHBIE), CUMBOJIMYECKHE (3HAKOBBIE) MOJIENHU, HCIIOJIb3yeMble B XHUMUH,
npeoOpa3oBbIBaTh LIMPOKO MPUMEHSEMbIE B XUMHUU MOJENbHbIC TPEICTaBICHUSI —
XUMHYECKUN 3HAaK (CHUMBOJI DJIEMEHTAa), XUMHUYeckas ¢opMyla U ypaBHEHHUE
XUMHYECKOM peaKIuu — MpU pelieHud yueOHO-I03HaBaTEIbHBIX 33/1a4, C y4ETOM 3THX
MOJIENIbHBIX MPECTAaBICHUN BBIABIATh U XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMHUYECKHX BEIIECTB U XMMUUYECKHX PEaKUUW, BBISBISATH
o0lue 3aKOHOMEPHOCTH, MPUYUHHO-CJIEJICTBEHHbIE CBSI3M W TMPOTUBOpPEUUs B
U3y4aeMbIX TPOIECCaX U SBICHUSIX.

Ba3oBnble uccienoBarejabcKkue AeCTBHA.

YMEHHE UCIOJIb30BaTh IIOCTABJICHHBIE BOINPOCHl B KauyeCTBE HMHCTPYMEHTa
MO3HAHUS, a TAKXKE B Ka4eCTBE OCHOBBI JJIsI (POPMUPOBAHMS THUIIOTE3BI MO MPOBEPKE
NPAaBHJIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;

NpUOOpETeHHe OmbITa 10 IUIAHUPOBAHMIO, OpPraHU3alMd U TPOBEICHUIO
YUEHUYECKUX  OJKCIEPUMEHTOB, yMEHHE Ha0moAaTh 3a XOJAOM  IIpoliecca,
CaMOCTOSITESILHO TMPOTHO3UPOBATh €ro pe3ysbTar, (HopMynupoBaTh 0000IIEHUS U
BBIBOJIBI 10 PE3yJIbTaTaM IPOBEIEHHOIO OMNbITA, MCCIEAO0BAHUSA, COCTABIATh OTYET O
MpoJIeJIaHHOW padoTe.

Pabora ¢ undgopmanmeii:

yMEHUE BbIOMpaTh, AaHAIU3UPOBATh U HHTEPIPETHPOBATH HH(POPMAIIIO
pa3IUMYHBIX BUJOB W (POPM MPEACTABICHHS, MOJYyYAEMYK W3 PA3HBIX HCTOYHUKOB
(Hay4yHO-TIONYJIApHAs JINTEpaTypa XUMHUYECKOIO COJEp KaHMs, CIIPAaBOYHbIE MOCOOMS,
pecypcel MIHTEpHETa), KPUTHYECKH OLICHMBAaTh MPOTHUBOPEUYMBYIO M HEIOCTOBEPHYIO
nH(bOpMAIHIO;

YMEHHE NPUMEHSATh Pa3IMYHbIE METOJAbl M 3alpOChl IPH IOUCKE M OTOOpE
MH(pOpMAIMU U COOTBETCTBYIOLIUX JTAHHBIX, HEOOXOAUMBIX ISl BBIITOJHEHUS YUYEOHBIX
Y TI03HABATEJbHBIX 3a7a4 OIpPEAEIEHHOIO THIIA, NMPUOOpPETEHHE OmbITa B 00JACTH



UCIIONb30BaHUs  MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHUM,  OBJIaJICHUE
KyJbTYpO ~ aKTMBHOTO  KCIOJIb30BAHMSI  PA3JIUYHBIX  TOMCKOBBIX  CHCTEM,
CaMOCTOSITEJIbHO BBIOMPATh ONTHUMAJIbHYIO (DOpPMY MpPEACTaBICHUS HHPOPMALMHU U
WJUTIOCTPUPOBATH pEIlIaeMble 3a7a4 HECTOXKHBIMU CXEMaMH, JUarpaMMaMu, JIpyruMu
dbopmamu rpadKu ¥ ©X KOMOMHAIUAMU;

YMEHHE HCIONb30BaTh M  aHAJM3UpOBaTh B  IMpolecce ydyeOHOU U
HCCJIEeI0BATENBCKON JIEATENbHOCTH HWH(OPMALKMIO O BIUSHUU TPOMBILIIEHHOCTH,
CEJIbCKOTO XO03SIIICTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKaloUIel MPUPOTHON Cpebl.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:

YMEHHS 3a/laBaTh BOMPOCH! (B X0j€ Auaiora u (WiM) AUCKYCCHM) MO CYUIECTBY
o0cyxJ1aeMoi TeMbl, (GOPMYIHMPOBATH CBOU MPEIOKEHUS OTHOCUTEIBHO BBIMOIHEHUS
MIPEUIOKEHHOW 3a/1a4u;

yYMEHUS MPEJICTABIISATh MOJYYEHHBIE PE3YIbTaThl MO3HABATEIIHLHOUN NEATEILHOCTH
B YCTHBIX M NMUCBMEHHBIX TEKCTax; JeiaTh MPE3CHTAIMIO0 PE3yJbTaTOB BBITIOJHCHHS
XUMHUYECKOT0 JKCcIepuMeHTa (1abopaTOpHOro OmbITa, Ja0opaTOpHOW pPadOTHI IO
MCCJIEIOBAHUIO CBOMCTB BEIIECTB, YYEOHOI'O MPOEKTA);

YMEHHUS y4eOHOro COTPYIHHUYECTBA CO CBEPCTHHMKAMHU B COBMECTHOM
MO3HABATEIBHON M HMCCIIEIOBATENbCKOM JESITENIbHOCTH MPHU PEUICHUU BO3HUKAIOLIUX
npo0JieM Ha OCHOBE y4y€Ta OOIIUX MHTEPECOB M COTJIAaCOBAHUS MO3UIMM (00CYKIeHus,
OOMEH MHEHMSIMH, «MO3TOBBI€ IITYPMbI», KOOPAMHAIIMS COBMECTHBIX JEHCTBUM,
OTIpeJIeIeHHe KPUTEPUEB I10 OLIEHKE KaYeCTBa BHITIOJHEHHON paOOTHI U APYTHE).

PeryasiTuBHbIC YHHBepCAJIbHbIC y4eOHbIC 1eHCTBHS:

YMEHUE CaMOCTOSITEJIbHO OIPENENATh ULEeNu JAESATEIbHOCTH, IIJIAaHUPOBATh,
OCYIIECTBIISIT, KOHTPOJUPOBaTh U TIPU HEOOXOIUMOCTH KOPPEKTUPOBATH CBOIO
NeATEeIIbHOCTh, BbIOMpaTh Hambojee 3P (EeKTUBHBIC CIOCOOBI pelIeHHUs] YYEOHBIX H
NO3HABATENbHBIX  3a/a4, CaMOCTOSATEIbHO COCTAaBISATh WM  KOPPEKTUPOBATH
MPEJIOKEHHBIA AJITOPUTM ACUCTBUM MPU BBITIOJHEHUH 33JIAHUNA C YUYETOM MOJTYYECHUS
HOBBIX 3HAaHUW 00 H3y4aeMBIX OOBEKTAX — BEIIECTBAX M PEAKIUAX, OICHUBATH
COOTBETCTBHE IMOJYYEHHOTO Pe3ysibTaTa 3asBICHHOM LIE€JM, YMEHUE HCIIOJIb30BaTh U
aHAJIM3UPOBATH KOHTEKCTHI, MPEJIaracMbl€ B YCIOBUU 3aJIaHHIA.

HNPEAMETHBIE PE3YJIBTATBI

B cocTtaBe nmpeaMeTHBIX pe3yabTaTOB 110 OCBOCHUIO 00S13aTEIBHOTO COACPIKAHMS,
YCTaHOBIICHHOTO JTaHHOH (penepanbHOi pabodeii mporpaMMOH, BBIJCISIIOT: OCBOCHHBIC
0Oy4JarOIIMMICS HAYYHbBIC 3HAHWS, YMEHHS U CITIOCOOBI ICUCTBUM, cIeTIMpUISCKUE IS
npeaMeTHON o0nacTu «XUMHUSI», BUIIbl JEATEIbHOCTU 0 MOJYYEHUIO HOBOT'O 3HAHMS,
€ro HMHTepIpeTaIuu, NpeoOpa3oBaHUI0 W TMPUMEHEHUIO B PA3JIMYHBIX YYEOHBIX U
HOBBIX CUTYaIUsIX.

K xonny oOydenusi B 8 kiacce npeaMeTHbie pe3yibTaThl HA 0A30BOM YPOBHE
JOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUM:



PACKpbIBATh CMBICI OCHOBHBIX XMMHYECKUX MOHATHI: aTOM, MOJIEKYJIa, XUMUYECKHN
AJIEMEHT, MPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMeCh (OAHOPOAHAS U
HEOJHOPOJHAsA), BAJEHTHOCTb, OTHOCUTEJIbHAs aTOMHAas W MOJIEKYJsipHas Macca,
KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIPHAs Macca, MaccoBas JO0JS XUMHUYECKOTO
AJIEMEHTa B COEJAMHEHHM, MOJISIPHBIA O0BEM, OKCHJ, KHUCIOTAa, OCHOBAaHHUE, COJIb,
ANEKTPOOTPULIATEIIBHOCT, CTEIICHb OKHUCJICHUS, XUMUYECKAS peakuus,
Kjaccuukanusi peakluuil: peakuuu COEAMHEHHS, PEaKUUU pPa3oXEeHHs, pPEeaKIUuu
3aMeIleHUs, PEaKMu 00OMEHa, 3K30- U DHJIOTEPMUYECKHUE PEAKLIMH, TETIIOBOUN A PexT
peakiuuu, apo aroma, dJIEKTPOHHBINA CIOW aroma, aTOMHAasi OpOUTalb, paiuyC aToMa,
XUMUYECKAs CBS3b, MOJSPHAs U HEMOJSPHAsl KOBAJEHTHAs CBS3b, MOHHAS CBS3b, HOH,
KaTUOH, aHUOH, PAacTBOP, MaccoBas N0l BellecTBa (MPOLEHTHAs KOHUEHTpALMs) B
pacTBoOpE;

WUTFOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XMMHUYECKUX MOHSITUH M NPUMEHATH 3TU
NOHSATUS NPU ONMCAHUM BEUIECTB U UX MPEBPALLICHUN;

UCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUJIS COCTaBJICHHS (QOpMyNl BEUIECTB U
YPAaBHEHUN XMMUYECKUX PEAKLUN;

OTpEJENSATh BaJEHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHHSX, CTENCHBb
OKHUCJICHHSI 3JIEMEHTOB B OWHApHBIX COEIUHEHUSX, MPUHAMJICKHOCTh BEIIECTB K
ONpeNeIEHHOMY KJacCy CO€IMHEHUU 1o QopmynaM, BHUI XUMUYECKOH CBSI3H
(xoBaJICHTHAsI M HIOHHAs) B HEOPTaHUYECKUX COCIMHEHUSX;

packpbiBaTh cmbica Ilepuogumueckoro 3akona J[. 1. MeHneneeBa: 1eMOHCTPUPOBATH
NOHUMAaHHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX 3JIEMEHTOB OT HX
nosioxkeHnsa B Ilepmoamyeckoil cucTeME, 3aKOHOB COXPAaHEHHMS MacChl BEIECTB,
MOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJIIPHOTO YYEHUs, 3aKOHAa ABOTaipo;
ONMKCHIBATh W XapakTepuszoBaTh TaOauMuHyto Qopmy Ilepuoanueckoil cuUCTEMbI
XUMUYECKUX DSJIEMEHTOB: pa3iuyaTh MOHATUS «TJIaBHasg noAarpynmna (A-Tpymnmna)» u
«mmobounass noarpynna (b-rpynma)», manbie U OONbIIME MEPUOABI, COOTHOCUTH
0003HaueHus1, KoTopble uMeroTcsl B Tabmune «llepuoauueckas cuctemMa XUMHYECKUX
anemeHToB J[. 1. MenaeneeBa» ¢ 4YMCIOBBIMU XapaKTEPUCTUKAMU CTPOEHHUSI aTOMOB
XUMUYECKUX BJEMEHTOB (COCTaB M 3apsi sApa, OOIIee YHCIO HJIEKTPOHOB H
pacnpeiesIeHUue UX 10 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh XUMUUECKHE 3JI€MEHTHI, HEOPraHUUECKHE BEIIECTBA, XUMUYECKUE
peakuuy (MO YHCIy M COCTaBY y4YaCTBYIOIIMX B PEAKLHUH BEIIECTB, IO TEIJIOBOMY
sbdekry);

XapaKkTepHu30BaTh (ONMHUCHIBATh) OOIIME XMMHMYECKHME CBOWMCTBA BELIECTB Pa3IUYHBIX
KJIACCOB, MOJATBEPKAAs  ONHCAHWE MpPUMEpPaMU  MOJEKYJSIPHBIX  YpPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKLINN;

IIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCHMOCTH OT MX KAa4ECTBEHHOI'O COCTaBa,
BO3MOXHOCTH IPOTEKAHUS XUMUYECKUX MTPEBPAIIEHNN B Pa3JIMYHBIX YCIOBUSIX;



BBIYUCIIATH OTHOCUTEIBHYIO MOJIEKYJAPHYIO U MOJISIPHYIO MACChl BELIECTB, MAaCCOBYIO
JIOJIF0 XMMUYECKOT0 3JIeMeHTa Mo (GopMyJie COeAMHEHUs, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, NPOBOAUTH PACUETHI 110 YPABHEHHUIO XUMUYECKOUN PEAKIIUU;
MPUMEHATh OCHOBHBIE OMNEPALMH MBICIUTEIBHON AEATEIIbHOCTH — aHallu3 U CHHTE3,
CpaBHEHHE, 0000IIEHUE, CUCTEMATU3AlINIO, KIacCU(UKAIUIO, BBISIBICHHE MPUYUMHHO-
-CJICJICTBEHHBIX CBS3€U — IS U3YyYEHUsI CBOMCTB BEIIECTB M XMMHUYECKUX PEAKLIHM,
€CTECTBCHHO-HAyYHbIE  METOJAbl  TMO3HAaHMS  —  HAOJNIOZIEeHHWe,  HU3MEpPEHHUE,
MOJIETUPOBAHUE, IKCTIEPUMEHT (peasIbHbIA U MBICIICHHBIN );
Cle/oBaTh TMpaBWaM TOJb30BaHUA XUMHUYECKOM TMOCYyA0oM u 1abopaTOpHBIM
000Opy/I0BaHHEM, a Tak)Ke IMpaBHJIaM OOpAIICHHUS C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIUSIMU TI0 BBITOJTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJYYCHHUIO
U CcOOMpaHHI0 Ta3000pa3HBIX BEIIECTB (BOJOPOJIa U KHUCIOPOJA), MPUTOTOBIICHHUIO
PacTBOPOB € ONPENEIEHHON MAaCCOBOM J0JIEW PACTBOPEHHOTO BEIIECTBA, IJIAHUPOBATH
U TIPOBOJUTH XMMUUYECKUE DKCIEPUMEHTHI IO PACIlO3HABAHUIO PACTBOPOB IIEJIOUYEH U
KHUCJIOT C TIOMOIIBIO UHIUKATOPOB (J1TakMyC, heHondTaaenH, METUJIOPAHX U IPYTHE).
K xonmy oOydeHuss B 9 kjacce mpeaMeTHbIE pe3yibTaThl HA 6a30BOM YpPOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYUAIOMIUXCS YMECHUM:
PacKphIBATh CMBICI OCHOBHBIX XMMHUUYECKHX MOHSATUN: XUMUYECKHUU DJIEMEHT, aToOM,
MOJIEKYJIa, MOH, KaTHOH, aHHOH, IIPOCTOE BEIIECTBO, CJOKHOE BELIECTBO,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTD, CTENEHb OKUCIEHUS, XUMUYECKasl peakLus,
XUMHYECKasi CBs3b, TEIJIOBOM 3(P(HEKT peakiuu, MOjb, MOJSPHBIM 00BEM, pacTBOp,
ANEKTPOJIUTHI, HEIJIEKTPOIUTHI, JIEKTPOJIUTAYECKAS TUCCOLUUALINS, PEAKIIMM MOHHOTO
oOMeHa, KaTalu3aTop, XHMHUYECKOE paBHOBecHE, OOpaTUMble W HeoOpaTUMBbIe
peaKIuu, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKIINHU, OKUCIUTEb, BOCCTAHOBUTEIID,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJUIOTPOMNHUs, aM(pOTEPHOCTh, XUMHUYECKas CBS3b
(koBaneHTHAsl, WMOHHAs, METAJUIMYECKas), KpPUCTAJUIMUECKas pPemETKa, KOppo3us
METaJUIOB, CIUIAaBbl, CKOPOCTh XHUMHUYECKOW pEaklMH, TMPEAeIbHO TONyCTUMAas
koHueHtpanus [IJIK BemecTna;
WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX IOHSITHW U NPUMEHATH ITHU
MOHATHS MPU ONKMCAHUU BEILIECTB U UX MPEBPALCHUM;
WCIIOJIb30BaTh XMMHUYECKYIO CHMBOJIUKY JUIS COCTaBICHHS (QOpMYyNl BEHIECTB U
YPaBHEHUN XUMUYECKUX PEAKIIHM;
ONpPEAEHsATh BAJCHTHOCTh M CTEIEHb OKUCICHHS XWMHUYECKUX DJJIEMEHTOB B
COEMHEHUSAX PA3JIMYHOTO COCTaBa, MPUHAJICKHOCTh BEIIECTB K OIPEACIEHHOMY
KJIACCy COeAMHEHUH 1o (opmyliaMm, BHJI XUMHUYECKON CBS3M (KOBAJICHTHAS, NOHHAS,
METAJIMYECKasi) B HEOPraHMYECKUX COEJUHEHUSX, 3aps]l HOHA [0 XUMHUYECKOM
dbopMyIe, XxapakTep cpelbl B BOJHBIX PACTBOPAaX HEOPTAHMYECKUX COCIUHECHUM, THII
KPHUCTAJUIMYECKON PEIIETKM KOHKPETHOTO BEIIECTBA;



packpbiBaTh cMbIci llepuonnueckoro 3akona JI. . MenneneeBa u 1eMOHCTPUPOBATH
€ro MOHMMAaHUE: OMUCHIBATh U XapaKTepu3oBaTh TabmuuHyio Gopmy [lepuoanueckoit
CHUCTEMbl XUMHUUYECKUX DJIEMEHTOB: pa3linyaTh MOHSTHUS «rjaBHas mnoarpymnmna (A-
rpynna)» u «mnobouHas noarpynna (b-rpynmna)», Mmanbsle U OoJibLIME TEPHOIBI,
COOTHOCHTH OOO3HAa4Y€HUsl, KOTOpbIE HMEIOTCS B MEPUOAMYECKOW Taliule, C
YUCJIOBBIMU XapAaKTEPUCTUKAMU CTPOCHUSI aTOMOB XMMHMUYECKUX IJIEMEHTOB (COCTaB U
3apsn siipa, o0l1ee YUCIIO 3JIEKTPOHOB U paclpeeleHUe UX M0 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH OOIME 3aKOHOMEPHOCTH B M3MEHEHUU CBOICTB JJIEMEHTOB M HX
COEIMHEHUM B MpejAenax MallblX NEPUOJ0B U TIIaBHBIX MOATPYNN C YYETOM CTPOCHHS
UX aTOMOB;

KJIacCU(PUIIUPOBATh XUMUUYECKUE DJIEMEHTHI, HEOPTaHUYECKHUE BEIIECCTBA, XUMUUYECKHUE
peakiuu (10 YMCIY M COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, MO TEIMJIOBOMY
¢ dekTy, 1o UBMEHEHUIO CTeTICHENH OKUCIICHUSI XUMUYECKHUX DJIEMEHTOB);
XapaKTepu30BaTh (OMHUCHIBATH) OOIIME U CHEeNU(PUIECKHE XUMHYECKUE CBOMCTBA
MPOCTHIX U CJIIOKHBIX BEIIECTB, MOJATBEPKAAs ONMUCAHUE MPUMEPAMH MOJICKYJISIPHBIX U
MOHHBIX YPABHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIN;

COCTABJIATh YPABHEHHUS DJIEKTPOJIUTUYECKON AUCCOIMALIMUA KUCIIOT, IIEIIOYEH U COJIEH,
MIOJIHBIC U COKpAIIEHHbIC YPABHEHUS PEaKIMil HOHHOTO OOMEHAa, YpaBHEHHUs PEaKIUid,
NOATBEPKIAIOUIMX CYIIECTBOBAHME TIE€HETHYECKON CBSI3M MEXAY BELIECTBAMU
Pa3JINYHBIX KIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCJIHMTEIbHO-BOCCTAHOBUTENIBHBIX PEAKUUNA MNOCPEICTBOM
COCTaBIICHHUS AJIEKTPOHHOr0 OajaHca ATUX PEaKIUii;

IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOEHHS, BO3MOXKHOCTH
IPOTEKAHUSI XUMUYECKUX MTPEBPALLEHUN B PA3JIUYHBIX YCIOBUSX;

BBIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAcChl BEILIECTB, MACCOBYIO
JI0JIF0 XUMUUYECKOT0 3JIEMEHTA 1O (pOpMyJie COCTMHEHUS, MAaCCOBYIO JIOJIO BEIIECTBA B
pacTBOpe, IPOBOJIUTH PACUETHI IO YPABHEHUIO XUMUYECKON PEAKIINY;

coOMIOaTh TpaBWJIa TOJB30BAHUA XHMHUYECKOW TIOCYIOM ©  J1a0OpaTOPHBIM
o0opyZoBaHMEM, a TaKKe IMpaBHia OOpAaIIeHHUs C BEHIECTBAMU B COOTBETCTBHH C
WHCTPYKIUSIMU TI0 BBITIOJTHEHUIO JaOOPATOPHBIX XUMHYECKUX OTBITOB 1O MOJIYYCHHUIO
1 coOnpaHuio ra3000pa3HBIX BEIIECTB (AMMHAKa U YTIIEKUCIIOTO rasa);

MIPOBOJAUTH PEAKUMHU, OATBEPKIAIOIINE KAYECTBEHHbBIN COCTaB PA3JUYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM IYTEM XJIOpUI-, OpomMua-, momua-, kapOoHat-, docdart-,
CWIHMKAT-, Cyib(aT-, THAPOKCUI-HOHBI, KAaTHOHHl aMMOHHS W WOHBI HW3YYCHHBIX
METAJIOB, IPUCYTCTBYIOIINAE B BOJHBIX PACTBOPAX HEOPTaHUYECKUX BEIIECTB;
MIPUMEHATh OCHOBHBIE ONEPALMHA MBICIUTEIBHON AEATEIIbBHOCTH — aHaJlu3 U CHHTE3,
cCpaBHEHHE, OO0O0OIIEHUE, CHUCTEeMAaTU3allMi0, BBISBICHHE MNPUYMHHO-CIIEICTBEHHBIX
CBSI3€M — Il M3YyYEHUSI CBOMCTB BEIIECTB M XMMHYECKHX PEAKIIMH, €CTECTBEHHO-



HAay4HbIE METOJbl TO3HAHMS — HAOJIOJIEHWE, U3MEpPEHUEe, MOJIETUPOBAHUE,
AKCIIEPUMEHT (peajbHbII U MBICJICHHBIN).



TEMATHUYECKOE IINIAHUPOBAHHUE

8 KJIACC
KoaunyecTBO yacoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (L1 (POBbIE)
n/n TeM MPOrpaMmbl Bcero KoutposibHbre IpakTH1eckne o0pa3oBaTe/ibHbIE pecypcChl
padoTsbI padoThI
Pasznea 1.IlepBoHavasibHble XUMHYECKHE MOHATHSA
XuMusg — BakHas 00J1aCcTh

11 €CTECTBO3HAHMS U MPAKTUYECKOU S 2 bubmiorexa HOK

) https://m.edsoo.ru/7f41837c¢

JIESITEILHOCTH YEJIOBEKa

12 BemectBa 1 xuMu4yeckue 15 1 bu6moreka [IOK

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

Hroro mo paszuaeny 20

Paszpnen 2.BaxHeiimye npeacTaBuTe/ M HEOPraHMYECKUX BEIEeCTB
21 Bo3nyx. Kucnopon. [Tonsarue 06 6 bubnuoreka [IOK

' OKCHIIaX https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsatue o kucnorax u 8 1 bu6moreka [IOK

' COJIIX https://m.edso0.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6moreka [IOK

' OCHOBAHMIX https://m.edso00.ru/7f41837¢c
24 OCHOBHBIE KIIACCHI 11 1 1 bubnuorexa [JOK

' HEOPraHWYECKUX COCTMHEHUM https://m.edsoo.ru/7f41837c

Hroro mo pazaeiny 30

Paznea 3.Ilepuoanuecknii 3axkoH u [lepuoanyeckas cucrema xummueckunx 3jaemMenToB JI. U. MenneneeBa. CTpoeHue aToOMOB.
Xumudeckas ¢Bsi3b. OKHCIUTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIIUN

[Iepuonnueckuii 3aKOH U
[Iepuonnueckas cucrema

bu6mmoreka [JOK

. 7
3.1 XUMUYECKUX dneMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-esa. CTpoeHue aToma
3.2 Xumuueckas CBS3b. 8 1 bu6muoreka IIOK



https://m.edsoo.ru/7f41837c
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OKUCIUTEIBLHO- https://m.edsoo.ru/7f41837¢c
BOCCTAHOBHUTCIIBLHBIC peaKI_[I/II/I
bu6mmoreka [{OK
15
Hroro no pasaery https://m.edsoo.ru/7f41837c
bu6mmoreka [{OK
3
Pe3epBHOE Bpemst https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 63
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9 KUJIACC

KosaunyecTBo yacos DJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3je/ioB U TeM K I (uudposbie)
n/u NPOrpaMMbl Beero OHTPOJIBHBIC)  LIPAKTHUCCKHE  Gha30BaTenbHbIE
padoTsbI padoThI pecypebi
Pa3nes 1.BemecTBo U XMMHYeCKHe peakiuu
11 [ToBTOpEHue u yriyoienue 3HaHUN 5 1 bubnuoreka [JOK
' OCHOBHBIX Pa3JIeJIOB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
12 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnuoreka [JOK
) peakimit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJUTUYECKAS] JUCCOIUALIHSL. 8 1 1 bubnuorexa [JOK
' XHMMHUYECKUE PEAKIIMN B paCTBOPax https://m.edsoo.ru/7f41a636
Hroro 1o pasueny 17
Pa3nen 2.HemeTa/u1bl M MX COEIMHEHUSA
21 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' sneMeHToB VIIA-rpynmbl. ['anorensl https://m.edsoo.ru/7f41a636
o | Sl e ooy ; BuGores 10K
' PYHIRL- 2-€p https://m.edsoo.ru/7f41a636
COeJIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKUX
bu6moreka [IOK
- 7 1
2.3 anemMeHTOB VA-Tpynmsl. A3zot, pochop u ux https://m.edsoo.ru/7f412636
COEJIMHEHUS
o | Sl e comeon ; 1 ;| B o
' . PYITIBL. post https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHUS
Uroro no pasaeny 25
Pasznen 3.Meranbl 1 MX COeIMHEHHUS
3.1 OO0111€e cBOIICTBA METAIIJIOB 4 bubmiorexa LIOK

https://m.edsoo.ru/7f41a636
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3.2 Baxknei1me MeTaJUIbI 1 UX COSTUHEHUS 16 Et?fiﬁ%féi?ﬁ%f 112636
Hroro mo paszueny 20
Paznen 4. Xumus n okpyxaionias cpeaa
4.1 BeniecTBa u maTepualbl B KU3HU YEIOBEKA 3 EH@_IHOTeKa HOK
ttps://m.edsoo.ru/7f41a636
Hroro mo paszueny 3
PesepBHOE BpeMs 3 EH@_IHOTeKa LOK
ttps://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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