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HOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1O XHMHHM Ha YPOBHE OCHOBHOTO 001iero o0pa3oBaHUs
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO OOIIEro o0Opa3oBaHus, PEICTaBICHHbBIX
B ®I'OC 00O, a Takke Ha OCHOBE (ejiepaabHOI paboueil MporpaMMbl BOCTIUTAHUS
U C Y4ETOM KOHIICTIIIMM TPENoJaBaHusl ydeOHOro mpeaMera «XUMHUS» B
oOpa3zoBaTenbHbIX opranuzanusax Poccuiickoit @eneparumu.

[Iporpamma mo XuMHUHM Ja€T MpENCTaBIEHUWE O IENsIX, OOLIeH CcTpaTeruu
oOy4eHUs1, BOCITUTAHUS U PA3BUTHUS 00YJaIOUIUXCs CPEICTBAMH yUeOHOTO MTPEIMETA,
YCTaHABIMBAET O0053aTeIbHOE MPEAMETHOE COJEpKAHHE, MPEeayCMaTpUBAET
pacupesesieHue €ero mo KjaccaM M CTPYKTYpUpOBaHHUE MO pas3zieliaM U TeMam
MporpaMMbl O XUMHUH, ONPEAENSIeT KOJIMYECTBEHHbIE U  KaueCTBEHHBIC
XapaKTEpUCTUKU COJIEPKAHUS, PEKOMEHAYEMYIO IOCIEI0BATENbHOCTh W3YYCHHS
XUMUU C YIETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBA3EH, TOTUKU Y4eOHOTO
MpoILIEcCca, BO3PACTHBIX OCOOEHHOCTEW O00YYaroIIUXCs, OMPEEIseT BO3ZMOXKHOCTH
npeAMeTa sl pealu3aluud TpeOOBaHUM K pe3yibTaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTenbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOTO 00111€T0 00pa30BaHMsl, a TAKXKE
TpeOOBaHMIA K pe3ysbTaTaM 00yUeHUs XUMUHU Ha YPOBHE 11eJIei U3yueHus MpeameTa
U OCHOBHBIX BHUJOB Y4€OHO-TIO3HABATEIHLHON JEATEIHHOCTH OO0YyYaromerocs o
OCBOCHHIO Y4EOHOT0O COJEPKAHMS.

3HaHUWE XHMHUHU CIYXUT OCHOBOW [JIsi (POpMHUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, ero MpeACTaBICHUN O MaTepUAIbHOM E€IMHCTBE MHpPA, BAKHYIO
pOJIb UTPAOT (QopMUpYyEeMble XHMHEH MPEeACTaBICHUS O B3aUMOMPEBPAIECHUIX
SHEPruu U 00 SBOJIOIMH BEIIECTB B MPUPOJE, O MYTAX PEHICHUS TI100aTbHBIX
npo0JieM YCTOMYMBOTO pPa3BUTUSI YEJIOBEUYECTBA - CBHIPHEBOM, HHEPreTUUYECKOMH,
MULIEBOIN U 3KOJIOTMYECKOW 0€30MaCHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET  peamu3alii  BO3MOXKHOCTEH IS  CaMOpa3BUTHS |
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (PYyHKIITMOHATIBHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (pOpMHpOBaHUE MBIIUICHUS U TBOPYECKUX CIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbBHOW  y4eOHOW  JIeATeNbHOCTH,
DKCIIEPUMEHTAILHBIX U HCCIEOBATEIbCKUX YMEHHM, HEOOXOJUMBIX KaK B
MMOBCETHEBHOM XKU3HU, TaK U B TPOPECCHOHATILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHEHU(PUKON HAydYHOTO MBIIIJICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJOCTHOTO B3IVIsi[]a HA €AMHCTBO MPUPOABI U YETIOBEKA, ABJISIETCS OTBETCTBEHHBIM
3TanoMm B (POPMHUPOBAHNHN €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

croco0cTByeT (POPMHUPOBAHUIO [IEHHOCTHOT'O OTHOIIEHHUSI K €CTECTBEHHO - -
Hay4YHbIM 3HAHUSM, K IPUPOJIE, K YETOBEKY, BHOCUT CBOM BKJIJ B DKOJOTHYECKOE
o0pa3oBaHHE 00YUYAIOIITUXCSI.



JlanHble HaAmpaBlieHUWs B OOYYEHUM XHMUU OOECTIEUUBAIOTCA CIHEHU(UKON
colepKaHusl ~ y4yeOHOro mpeaMera, KOTOpbId  ABISIETCS  [E€1arOrM4YecKd
aJanTUPOBAHHBIM OTpaXEHHEM 0a30BOM HAYKH XMMHUHU HA ONPEIEIEHHOM dTane eé
pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs OPUEHTUPOBAH Ha
OCBOEHHE OOYYAIOIIMMHCS CHUCTEMbl NEPBOHAYAIBHBIX TMOHATUNH XUMHUHU, OCHOB
HEOPraHMYeCKOM XUMHH UM HEKOTOPBIX OTHECIbHBIX 3HAYUMBIX TMOHATHHA
OpraHU4eCKON XUMUU.

CrpykTypa conepkaHusi IpOrpaMMbl IO XUMHUHU C(HOPMHUPOBAHA HA OCHOBE
CUCTEMHOT0O moaxoja K €€ mzydeHuro. CoaepaHue CKIaAbIBACTCSd U3 CUCTEMBI
MTOHATHM O XUMUYECKOM JJIEMEHTE U BELIECTBE U CUCTEMBI IIOHATUH O XUMHAYECKOU
peakuuu. O0e 3TU CUCTEMBI CTPYKTYPHO OpPraHHU30BaHbl MO MPUHLUITY
IIOCJIEIOBATEIBHOTIO PAa3BUTHUS 3HAHUM HAa OCHOBE TEOPETUYECKUX IIPEICTaBICHUMU
Pa3HOro ypOBHS:

- aTOMHO-MOJIEKYJIIPHOTO YYEHHUsI KaK OCHOBBI BCETO €CTECTBO3HAHUS,

- Ilepunomnueckoro 3akoHa 1. M. MenneneeBa Kak OCHOBHOI'O 3aKOHA XHUMUU;

- YYE€HHs O CTPOCHUHU aTOMa U XUMHUYECKOM CBA3U;

—IPEICTABICHUNA 00 AIEKTPOIUTHUECKON JUCCOLMAIIMY BEIIECTB B PACTBOPAX.

TeopeTnueckne 3HAHUS PACCMATPHUBAIOTCS HA OCHOBE OSMIIMPHYECKHU
MOJIYYEHHBIX M OCMBICIICHHBIX (JPAKTOB, Pa3BUBAIOTCS MOCIEIOBATENBHO OT OJHOTO
YPOBHS K JPyrOMY, BBINOJHSS (DYHKIMU OOBSICHEHHS U IPOTHO3UPOBAHUS CBOICTB,
CTPOECHUSA U BO3MOKHOCTEHN IMPAKTUYECKOTO MPUMEHEHUS U NOJIyYEHUS U3YYaeMbIX
BEIIECTB.

OcBoeHue mporpaMmbl MO XUMHUHU  CHOCOOCTBYET  (POPMHPOBAHUIO
MIPEACTABIICHHS O XUMUYECKOW COCTABIIIOIIEH HAYYHOU KapTUHBI MUPA B JIOTHKE €€
CUCTEMHOW IIPUPOJBI, IEHHOCTHOIO OTHOILICHUS K HAy4YHOMY 3HAHUIO U METOJaM
N03HaHUs B HayKe. MI3ydyeHne XUMHUH IPOUCXOIUT C IPUBJICUEHUEM 3HAHUM U3 paHee
U3YYEHHBIX Y4eOHBIX MpeaMeToB: « OKpyxaroluid Mupy», «buonorus. 5—7 kinaccb»
U «Dusuka. 7 Kaacey.

[Ipy wu3yyeHMM XUMHHM TOPOUCXOAUT (HOPMHUpPOBAHHE 3HAHUNA OCHOB
XUMHUYECKON HayKH Kak O0O0JIaCTH COBPEMEHHOTO €CTEeCTBO3HAHUS, MPAKTUYECKON
NEeATEIBbHOCTH YEJIOBEKA U KaK OJTHOTO M3 KOMIIOHEHTOB MUPOBOM KYJIBTYpPBIL. 3aa4a
y4eOHOTO MpeaMeTa COCTOUT B (POPMHUPOBAHUU CHUCTEMbl XUMUYECKUX 3HAHUN —
BaXHEHUIINX (PAKTOB, MOHATUN, 3aKOHOB U TEOPETUUYECKUX MOJOKEHUMN, TOCTYIMHBIX
000011IeHIIT MUPOBO33PEHUECKOT0 XapakTepa, 3blKa HayKH, B
NPUOOIIEHUH K HAYYHBIM METO/IaM MO3HAHUS [IPU U3YUYEHUU BEILIECTB U XUMHUECKUX
peaxuuii, B QOPMUPOBAHUY U PA3BUTHUHU TO3HABATEIbHBIX YMEHUN U UX IPUMEHEHUU
B y4eOHO-TIO3HABATENbHON U y4eOHO-UCCIIEI0BATENbCKON ACSITEIbHOCTH, OCBOCHUHU
paBuJI O€30MaCHOT0 OOPAIEHMS C BEILIECTBAMU B [IOBCEHEBHON KU3HU.

[Ipu m3ydyeHUn XUMUHM HA YpPOBHE OCHOBHOI'O O0ILEro 0Opa3oBaHUs BaXKHOE



3HaUYEHHE NMPUOOPENU TaKUE LI, KaK:

- (¢opMHUpOBaHHE WHTEIUICKTyaJIbHO Pa3BUTOM JHMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PpELICHUH,
CIIOCOOHO alanTUPOBATHCS K OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

- HampaBIIEHHOCTh  OOyYeHHS HA  CHCTEMaTHYeCKoe MpHOOIIEeHHE
oOydaromuxcsi K CaMOCTOSTEIbHOM TO3HABATENBHOM JESATENbHOCTH, HAyYHBIM
METO/IaM TIO3HAHUA, (POPMHUPYIOMIMM MOTHBALIMIO W Pa3BUTHE CIIOCOOHOCTEH K
XUMUWU;

- ol0ecrnieyeHne yCIOBHM, CITOCOOCTBYIONMNX MPUOOPETCHUIO 00YUYaIOIIUMHUCS
OTBITa Pa3HOOOpa3HOW MEATENHHOCTH, MO3HAHWSA W CaMOMO3HAHMSA, KIFOUEBBIX
HABBIKOB (KJIIOYEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHUBEPCAIbLHOE 3HAYCHHE IS
Pa3IUYHBIX BUJOB JCSTEIBHOCTH;

- (opmupoBanue 00mel (QYHKIMOHAIBHOM W E€CTECTBEHHO-HAYYHOU
IrPaMOTHOCTH, B TOM YHCJIe YMEHUN OOBACHATH U OIICHUBATH SIBJICHUS OKPY/KAIOIIETO
MUpa, UCTIONb3Ys 3HAHUS U OIIBIT, MOJYYCHHBIC TTPU U3YyUYEHUU XUMHH, IPUMEHSThH
UX [P PeIIeHuu MpoOJieM B MOBCETHEBHOM )XU3HU U TPYIOBOU €SI TEIbHOCTH;

- ¢opmupoBaHne y OOy4aromMxcs TyMAaHUCTUYECKUX OTHOIICHUH,
MOHWMAHUA IICHHOCTH XHUMHUYECKUX 3HAHWWA s BBIPAOOTKH SKOJOTHUECKU
eJIeCO00Pa3HOro0 TMOBEACHUS B OBITY M TPYIAOBOM JAESITEIBHOCTH B LEISIX
COXPAHEHUS CBOETO 370POBbs U OKPYXKAIOIIeH MPUPOAHOMN CPEIbl;

- pa3BUTHE MOTHUBAIMM K OOYYEHMIO, CIOCOOHOCTEW K CaMOKOHTPOJIO U
CaMOBOCITUTAHHIO HAa OCHOBE YCBOEHUS 00IIEUETTOBEUYECKHUX IEHHOCTEH, TOTOBHOCTH
K OCO3HAHHOMY BBIOOPY MpOodUIIsS U HAITPABICHHOCTU JATbHEHIIETr0 00yUeHuUs.

Oo111ee yncino 4acoB, OTBEIEHHBIX TSI U3YUCHUS XUMUU Ha YPOBHE OCHOBHOTO
obmero obpaszoBanusi, cocraBnuser 136 yacoB: B 8 kiacce - 68 dacoB (2 4daca B
HeJeo), B 9 kiacce - 68 yacoB (2 yaca B HEJIEIIO).

COIEPKXAHUE OBYUYEHUSA

8 KJIACC

IlepBoHayajibHbIE XUMUYECKHE TOHATHUS

[Ipeqmer xumuu. Poib XMMHUU B KU3HU YEJIOBEKAa. XMMHUS B CUCTEME HayK.
Tena u BemecTBa. PU3NUECKUE CBOMCTBA BEIIECTB. ATrperatHoe COCTOSHUE
BemiecTB. [loHaTHE O MeTOojaxX MO3HAHMSA B XMMHUM. UHCThIC BEIIECTBA U CMECH.
CrniocoOsI paszjeneHus: cMeceil.

ATOMBI ¥ MOJIEKYJIbl. XHUMHUYECKUE dJIEMEHTbl. CHMBOJBI XUMHYECKHUX
31eMeHTOB. [IpocThie U C10KHBIE BElIECTBA. ATOMHO-MOJICKYJISIPHOE YUEHHUE.

Xumuaeckas: popmysna. BalleHTHOCTh, aTOMOB XMMHYECKUX DJIEMEHTOB. 3aKOH
IMOCTOSIHCTBA cocTaBa BemiecTB. OTHOcHTENIbHAs aToMHass Macca. OTHOCUTEIbHAS
MOJIEKYJIApHasg Macca. MaccoBas 10JIsi XMMUYECKOT0 3JIEMEHTA B COCIUHEHNH.

KonunuectBo BemecTtBa. Monb. MonsipHas mMacca. B3auMocCBsI3b KOJIMUECTBA,



MacChl M WYHCJIa CTPYKTYpHBIX €IWHHUII BemecTBa. Pacuérel mo Qopmymnam
XUMUYECKUX COCTMHEHUH.

Du3NYecKre U XUMUYECKHUE SIBIICHUS. XUMHUUECKas peakius U e€ MPU3HAKHU.
3aK0H COXpaHEHHUsI MacChl BellecTB. XUMHUeckue ypaBHeHus. Kiaccudukanus
XUMHUYECKUX PEaKINil (COeMHEHUS, PA3I0KEHUS, 3aMEeIlIeHUs, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW TOCYI0M, TIpaBmWiIaMu paboThl B JabopaTopuu H
npuémMamu oOpallieHus ¢ JIabopaTopHBIM 000PYJOBAaHUEM, M3yUYEHUE U OINHUCAHUE
(¢u3MUecKuX CBOWCTB OO0pa3lOB HEOPraHWYECKUX BEHIECTB, HaOJIOJICHUE
¢usnueckux (IJIaBIEHWE BOCKA, TasHUE JbJa, pacTUpaHUE caxapa B CTYIKeE,
KUIIEHUE W KOHJCHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYM, MPOKAJIMBAHUE
MEHOI MPOBOJIOKH, B3aUMOJAEICTBUE MeNa C KUCIOTOMN) SIBIEHHUM, HAOIIOIEHNE U
OMKCAaHWE MPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakiuil (pas3iiokeHHe caxapa,
B3aMMOJICUCTBHE CEPHOM KHCIOTHI C XJOPUAOM Oapusi, pa3joKeHHUE THUAPOKCH]IA
Menu (II) mpu HarpeBaHum, B3auMoJIeUCTBUE *keje3a ¢ pacTBopoM coiu meau (11),
U3y4YEHUE CIOCOOOB pa3ACNICHUs] CMECEW: C MOMOIIbI0 MarHuTa, (pUIbTpOBAHUE,
BBIITApUBAHUE, NUCTWLIALMS, XpoMaTorpadus, MpoBeICHUE OYUCTKHU MMOBApPEHHOM
coid, HaOMIOJIEHHWE W  ONHUCAHHME  PE3YJbTAaTOB  IPOBEACHHUS  OIbITA,
WUTFOCTPUPYIOIIETO 3aKOH COXPAHEHHS] MacChl, CO3/IaHHE MOJIENIEH MOJIEKYI
(IIapoCTEeP>KHEBBIX ).

BaxHelue npeacTaBuTe M HEOPraHUYECKUX BElIEeCTB

Bo3nyx - cmech razoB. CocraB Bo3myxa. Kuciopon - 3i1eMeHT M IpocToe
BelecTBO. Haxoxkaenwe kuciaopona B mpupoje, (GU3HUECKHe M XUMHUYECKHE
cBoiicTBa (peakiuu ropenus). Oxcumsl. [Ipumenenue kucnopoaa. CriocoOsl
MOJIYYeHUs] KHUCJIOpoJa B JadopaTopud M MPOMBILUIEHHOCTH. KpyroBopoT
KHciiopoaa B mpupoze. O30H - ajuioTporHas MoAuUKaIs KUCI0pOoaa.

TeroBoit >hPexT XUMUYECKON peaKIuu, TEPMOXUMUYECKHUE YpaBHEHUS,
9K30- U SHJIOTEPMUYECKHE peakiuu. TOIIMBO: Yrojib W METaH. 3arps3HEHHE
BO3/lyXa, YCUIICHHE MapHUKOBOIO 3 eKTa, pa3pyluieHue 030HOBOTO CIIOS.

Bonopon - aneMeHT u npocrtoe BemecTBo. Haxoxaenue Bogopoaa B pupoe,
dbu3nYecKre U XUMHUYECKUE CBOMCTBA, TPUMEHEHHUE, CIIOCOOBI MoaydeHus. KucmoTsl
U COJIH.

MousipHbIit 00BEM Ta30B. Pacu€Thl 0 XUMUYECKUM YPaBHECHUSM.

dusnyeckue CBOWCTBA BOAbL. Boma kak pactBopurens. PacTBopsI.
HacepiieHHble 1 HEHACHIIIEHHBIE PAaCTBOPhL. PacTBOpUMOCTH BEHIECTB B BOJE.
MaccoBast 1011 BelllecTBa B pacTBope. XUMUYECKUE CBOMCTBA BOJbI. OCHOBaHMS.
Ponb pacTBOpoB B mpupoJie U B XKU3HU yeaoBeka. KpyroBopor BOJbI B PUPO/IE.
3arps3HeHne NpupoaHbIX BoJ. OXpaHa U OUMCTKA MPUPOJHBIX BOJ.

Knaccudukanus neopranmyeckux coenuHenuid. Oxcunpl. Kiaccudukanuys



OKCHUJIOB:  coJieoOpasyromue  (OCHOBHBIC, KHCIOTHBIE, aM(pOTEpHbIE) U
HecoseoOpazyronme. HomeHknarypa oxcujoB. Du3MUECKME U XUMUYECKHUE
CBOMCTBA OKCHUJIOB. [lonyuenune okcuaos.

OcHoBanus. Krnaccudukanuss OCHOBaHMM: IIENOYM UM HEPACTBOPHUMbIC
ocHoBaHus. HomeHnkiarypa ocHoBaHui. DPU3MYECKHE M XHUMHUYECKHE CBOMCTBA
ocHoBaHui. [lomydyeHrne OCHOBaHUM.

Kucnotel. Knaccudukamus xucnor. Homenknatypa xucior. Ousndeckue u
XAMUYECKHE CBOMCTBA KHUCIOT. Psn aktuBHoctM MetaiuioB H. H. bekerosa.
[Tony4yeHne KUCIOT.

Comu. Homenknarypa cosneil. duzndeckue M XMMUYECKUE CBOMCTBA COJIEH.
ITonydenue coien.

['eneTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTraHUYECKUX COCIMHEHUIM.

Xumuueckuii IKCnepumMenm:

Ka4ECTBEHHOE OIPEIICIICHUE COACPKAHUSA KUCIOPOAA B BO3AyXE, IIOIYyUYCHUE,

coOupaHue, pacrno3HaBaHUE UM M3YYEHUE CBOWCTB KHUCJIOPOJa, HAOJIO/ICHHE
B3aMMOJECHUCTBUA BEIIECTB C KHUCJIOPOJOM U YCIOBUS BO3HUKHOBEHUA U
MpeKpallieHus ropeHus (Moxapa), 03HaKOMJICHHE ¢ 00pa3aMyi OKCUJIOB U ONHUCAHUE
UX CBOMCTB, MOJy4YeHUEe, COOMpaHKe, paclo3HaBaHUE U U3YYEHUE CBOMCTB BOJOPO/Ia
(ropenne), B3ammojencTBue Bojopoaa ¢ okcuaom wmeau  (II)  (Bo3amoxHO
HCIIOJIb30BaHKE BUEOMATEPUAIOB), HAOII0IeHHE 00Pa3IOB BEIIECTB KOJIMUYECTBOM
1 wmonb, wuccienoBaHUE OCOOCHHOCTEH pacTBOPEHHUS BEUIECTB C Pa3IUYHOU
PacTBOPUMOCTBIO, ITPUTOTOBJICHUE PACTBOPOB C OINPEACIEHHOM MacCOBOU J0JEU
pPacTBOPEHHOIO0 BELIECTBA, B3aMMOJEWCTBHE BOJABI C METAUIaMH (HATpUEM U
KaJbliieM) (BO3MOXKHO HUCIIOIh30BaHUE BUIEOMATEPHAIIOB),
HcclieIoBaHUEe O0pa3lloB HEOPraHWYECKUX BEIIECTB  Pa3IUYHBIX  KJIACCOB,
HaOJII0JICHUE W3MEHEHMSI OKPACKU MHIMKATOPOB B PacTBOpaxX KUCIOT U IIEJIOYEH,
u3zydeHue p3anmoeiicTeus okcuaa meau (II) ¢ pactBopom cepHOit KHUCITIOTHI, KUCTIOT
C METAJUIAMU, PEAKIUMi HEUTPAIM3ALMHU, TTOJTYYCHUE HEPACTBOPUMBIX OCHOBAHWI,
BBITECHEHHE OJHOIO MeTauia JpyruM M3  pacTBOpa  COJIM, PCIICHUE
AKCIIEPUMEHTAIIBHBIX 3a7ad N0 Teme «BaxHeline KiIacchl HEOPraHWYeCKUX
COCIMHEHU.

IHepuoanueckuit 3axkoH u Ilepumoauveckass cucremMa XHUMHYECKHX
iemeHToB [I. WU. MengeaeeBa. CrpoeHne aromMoB. XHMHYeECKasi CBA3b.
OKHuCIUTETIbHO-BOCCTAHOBUTEIbHbIE PEaKIUU

[lepBbie TOMBITKM KJIacCCU(UKAIUM XUMUUYECKUX dJjieMeHToB. [loHsTue o
IpyINax CXOAHBIX 3JIEMEHTOB (IIEJIOYHbIE W IIETOYHO3EMENbHbIE METaIbI,
raJIOTeHBI, HHEPTHBIE Ta3bl). DIIEMEHTHI, KOTOPbIe 00pa3yoT aM(OTEPHBIC OKCHIBI U
TUIPOKCHUJIBI.

[lepuoanueckuii 3akoH. [lepruoanyeckas cucreMa XUMHUYECKHUX AJIEMEHTOB /1.



N. MenpneneeBa. Kopotkonepuoanas u jymHHONIEpHoaHas popmel [leproaudeckoit
cucteMbl xumMuueckux dneMeHTtoB J[. M. Menneneesa. Ilepuoabl u rpynmsl.
PU3NYECKUN CMBICII TOPSAAKOBOTO HOMEPA, HOMEPOB IIEPUO/IA U TPYIIIBI AJIEMEHTA.

Crpoenne aroMoB. CoctaB aTOMHBIX sifep. M3oTonsl. DiekTponsl. CTpoeHue
ANIEKTPOHHBIX ~ O00JIOYEK aToMOB  MepBbIX 20  XUMHUYECKHUX  DJIEMEHTOB
Ilepnommueckonn cucremsl [I. WM. MenneneeBa. XapakTepUCTUKA XUMHUYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanueckon cucreme /. . Menneneena.

3aKOHOMEpPHOCTH M3MEHEHUs paguyca aTOMOB XHMHYECKHX JJIEMEHTOB,
METAJUIMYECKNX U HEMETAJUIMYECKUX CBOMCTB I10 IPYIIaM U IEPUOIAM.

3nauenue [lepronnueckoro 3akoHa u [lepruoanyueckoil CuCTEMbl XUMUYECKHUX
AJIEMEHTOB ISl pa3BUTUsA Hayku M npaktuku. [[. . MenneneeB - yd€Hwli u
rpakIaHUH.

Xumuueckasi cBsi3b. KoBajeHTHass (moJdsipHass W HEMOJspHas) CBS3b.
DIIEKTPOOTPULATETBHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBS3b.

Crenenp  okucneHusa.  OKHCIUTENBHO-BOCCTAHOBUTENIBHBIE  PEAKLIHH.
IIponecchl OKHCIIEHHsI U BOCCTAHOBIICHHS. OKUCIHUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

u3yuyeHue oOpa3loB BEIIECTB METAUIOB M HEMETAJJIOB, B3aUMOJCHCTBHE
TUAPOKCUIA [IMHKA C pAacTBOPAMHU KHUCJIOT W IIEJIOYEH, MPOBEICHHUE OIIBITOB,
WUTIOCTPUPYIOUIUX ~ IPUMEPBl  OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIX  PEAKIUI
(ropenue, peakiiu pas3ioKeHUs], COSTUHEHU).

Mesxcnpeomemmnunie ceasu

Peanuzanuss mMexXnpeAMETHBIX CBS3€H MpPU U3YYEHHH XUMHM B 8 Kjacce
OCYIIECTBJISIETCS Ye€PE3 UCTI0IH30BaHNE KaK 00X €CTECTBEHHO-HAYYHBIX MTOHSTHH,
TaK W TIOHATHM, SBIAIONIUXCS CHUCTEMHBIMU [IJIl OTACJBHBIX MPEIMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO0mme ecTeCTBEHHO-HAYYHbIE TIOHSTHS: HAy4YHBIN (pakT, THIOTE3a, TEOpus,
3aKOH, aHaju3, CHHTE3, KiIacCH(pUKaIUsi, IEePUOJUIHOCTh, HAOII0JICHUE,
AKCIEPUMEHT, MOAEIUPOBAHUE, UBMEPEHUE, MOJIEIIb, SIBJICHUE.

dusuka: MaTepusi, aToM, JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIU, U30TOIIbI,
PaAMOAKTUBHOCTh, MOJIEKYJIA, AJEKTPUYECKUN 3apsji, BEIIECTBO, TeN0, O0BEM,
arperaTHOE€ COCTOSHHME BEIIeCTBa, Tra3, (U3NUYECKUE BEIUYHHBI, CIUHUIIBI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE3/bl, COHIIE.

buonorus: porocunrtes, apixanue, ouocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE TOPOBI, MTOJIC3HBIC
HCKOIIaeMbI€, TOIJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYecKasi peaKkIus

[Tepuonnueckunt 3axoH. [lepuognyeckas cucreMa XMUMAYECKUX JIEMEHTOB /l.



N. MenpeneeBa. CTtpoeHHe aTOMOB. 3aKOHOMEPHOCTM B H3MEHEHUU CBOWCTB
XUMHAYECKHUX 3JIEMEHTOB IEPBBIX TPEX NEPUOIOB, KM, KAJIbLH U UX COCAUHECHNUN
B COOTBETCTBMH C MOJIOKEHUEM IEMEHTOB B [leproanueckoi cuctemMe u CTpOCHUEM
UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHUYECKOW CBSI3U. THIBI KpHUCTAIUIMYECKUX
PEETOK, 3aBUCUMOCTb CBOMCTB BELIECTBA OT TUIA KPUCTAJUIMYECKON PEIIETKH U
BHJIa XUMHUYECKOH CBS3H.

Krnaccudukanus 1 HOMEHKJIaTypa HEOPraHMYECKHX BEIIECTB. XUMUYECKUE
CBOMCTBAa BEIIECTB, OTHOCAIIMXCS K Pa3IMYHBIM KjaccaM HEOPraHUYECKUX
COCAMHEHNN, TEHETUYECKas CBs3b HEOPIraHUYECKUX BELIECTB.

Knaccudukanysa XUMHUECKUX pEAKIUH 10 pa3InYHbIM IpHU3HAKaM (TI0 YHCITy
M COCTaBy YYacTBYIOUIMX B pEAKIUU BEIIECTB, MO TEIUIOBOMY 3(ddekrTy, 1o
MU3MEHEHUIO CTEIEHEW OKUCIEHHUS XMMHYECKHX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTauu3aropa). JK30- U SHIOTEPMUUYECKUE PEAKINH, TEPMOXUMHUUYECKHUE
YPaBHEHUS.

[lonsiTue o ckopocth XuUMHYecKol peakuuu. IloHsiTHE 00 OOpaTHUMBIX H
HEOOpAaTUMBIX XMMUYECKUX peakuusx. [IoHATHE O TOMOTeHHBIX M I'€T€pPOrE€HHBIX
peakiuax. Ilonarue o karamnuse. [lonaTne o xumMuyeckoM paBHoBecHH. DakToOphI,
BIMAIOIIME HAa CKOPOCTh XUMHUYECKOW pEaKUMU U IIOJIOKEHHUE XUMHUYECKOIO
PaBHOBECHSL.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAaKUWU,  AJIEKTPOHHBIM  OanaHc
OKHUCJIUTEIBHO-BOCCTAHOBUTENBHON peakunu. CocTaBlIeHUE ypaBHEHUI
OKHCJIUTEJIbHO--BOCCTAHOBUTEIBHBIX ~ PEAKUMM C  HCIOJIB30BAaHUEM  METOJAA
AJICKTPOHHOTO OajaHca.

Teopust 2MEKTPOIUTUIECKON AUCCONUALNNA. DIEKTPOIUTHI U HEAIEKTPOJIUTBHI.
Katnonel, aHnoHel. MexaHW3M OHCCOLMAIMM BEUIECTB C PA3JIMYHBIMA BHJIAMU
xuMHuueckol cBs3u. Crenens aucconuannu. CuiabHbIE U cl1a0ble 3JIEKTPOIUTHL.

Peakiiuu vioHHOTO OOMEHA. Y CJIOBHSI MPOTEKAHUS PEAKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIlEHHbIE HOHHBIE YpaBHEHUs peakuuii. CBOWCTBAa KHUCIOT,
OCHOBAHUM U COJICH B CBETE MPEICTABICHUN 00 AJIEKTPOJIUTHUECCKOMN JUCCOIUAIIUH.
KauectBennbie peakiinu Ha HOHBIL. [[oHSATHE O TUIPOIU3E CONEH.

Xumuueckuii IKCnepumenm:

O3HAKOMJICHUE C MOJEIAMH KPHUCTAUIMYECKUX PEIIETOK HEOPraHUYECKHUX
BELIECTB — METAJUIOB M HEMETAIOB (rpadura M anmasa), CIOXKHBIX BEIIECTB
(x7opuja HaTpHUsl), UCCIAEAOBaHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKON PEaKIuu OT
BO3JEHCTBUSL  Pa3lIU4YHBIX  (AKTOPOB, HCCIEOBAHHE  DJIEKTPOMPOBOJAHOCTH
PacTBOPOB BEILLIECTB, IPOLIECCA AUCCOLMALIMH KUCIIOT, IEI0YEH U COIeil (BO3MOKHO
HCIIOJIb30BAaHUE BHUEO MAaTE€pPUAIOB), MPOBEIEHUE OIBITOB, WJUIFOCTPHPYIOLIUX
pU3HAKYU IPOTEKAHUS PEaKIMi HOHHOTO 0OMeHa (00pa30BaHuE 0Ca/iKa, BbIIEJICHUE



ra3za, oOpa3oBaHHE BOJbI), ONBITOB, WIIIOCTPUPYIOIIUX MPUMEPHI OKHCIUTEIbHO-
BOCCTAHOBUTEIBHBIX pEaKUUid (TOpPEHHE, PEAKLMH PA3IO0KEHUS, COCAUHEHUS),
pacno3HaBaHHE HEOPTraHWYECKUX BEIIECTB C MOMOIIbIO KAYECTBEHHBIX PEAKIUN Ha
MOHBI, PpEIICHNE IKCIIEPUMEHTAIbHBIX 33/1a4.

HemeTa/uibl U X cOeJUHEHUS

OOmrast xapakTepucThKa TaloreHoB. (OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (PU3NYECKHEe CBOMCTBA MPOCTHIX
BEIIECTB — raJIOTEHOB. XMMUYECKUE CBOMCTBA Ha MpUMEpE XJIopa (B3auMoecTBHE
C MeTajllaMd, HEMeTaulaMu, Mienodamu). Xiopoogopon. CoiisiHas KHUCIOTa,
XUMUYECKUE CBOWCTBA, IIOJy4YeHUe, npumeHeHue. JleiictBue xyopa W
XJIOPOBOJIOPOJIa HA OPraHU3M 4YelIOBEKa. BakHEHIIne XJIOPUIbI U UX HAXOXKJICHUE B
IPUPOJE.

OObmas xapakrepuctuka 3meMeHToB VIA-rpynmnbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapakTepHble cTeneHu okuciaeHuss. CTpoeHue U (U3NYECKHUEe CBOMCTBA
MPOCTHIX BEIIECTB — KUCIOPOA U CEPBI. AJTIOTPOITHBIE MOAU(PUKALIMK KUCIOPOIa U
cepbl. XHMHUYECKUE CBOMcTBa cepbl. CepoBOAOpOA, CTpOeHUE, (U3UYECKUEe H
XuMu4eckue cBorcTBa. OKCHUIBI CEpbl KaK MPEACTABUTEIN KHUCIOTHBIX OKCHIIOB.
Cepnas kucnota, pusnueckre 1 XMMHUYECKHEe CBOMCTBaA (001IMe KaK IpeCTaBUTes
KJjacca KHUCIOT W crneuuduueckue). XUMUUECKUE DPEAKIHMH, JIeKaIlhue B OCHOBE
MPOMBILIUIEHHOTO CMoco0a MOMy4YeHUs: cepHOM KHUCioThl. IIpuMeHeHue cepHoit
KUCJIOThL. CONU CEpHOM KHUCIIOThI, KAUECTBEHHAs peaKIus Ha
cynb(dar-uon. HaxoxaeHue cepbl U €€ COCIWHEHUNU B TpHUpoAe. XUMHYECKOE
3arpsi3HEHUE OKPY’KaloIeld Cpellbl COSAMHEHUSAMU Ccepbl (KUCIOTHBIE JOKIH,
3arpsi3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MpeI0TBPAILEHUSI.

OO6mass xapaktepucTuka 37eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHH OKHUCIECHHs. A30T, paclpOCTpaHEHUE B MPUPOJE,
¢uznyeckue u xumMuueckue cporicta. Kpyrosopor azora B npupojge. AMMHak, ero
¢u3nyecKkue U XMMUYECKUE CBOMCTBA, MoJlyueHue U npuMeHenue. Conu aMMOHUS,
ux (pU3MYEeCcCKue U XMMUYECKUE CBOMCTBA, MpuMeHeHue. KauecTBeHHast peakiius Ha
MOHBI aMMOHUS. A30THas KHUCIIOTa, €€ MOJy4YeHue, (PU3NYECKHe U XUMUYECKHE
cBOMcTBa (OOmIME Kak MpEeACTAaBUTENsl Kiacca KHUCJIOT M cleudduueckue).
Hcnonp3oBaHre HUTPATOB U COJIEH aMMOHUS B KAYECTBE MUHEPAIBHBIX YI00PEHUH.
XVWMHUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpellbl COEAUHEHUSAMHU a30Ta (KUCIOTHBIE
JOKIM, 3arpsi3HEHHE BO3/AyXa, MOYBBI M BOAOEMOB). dDocdop, amIoTponHbIe
moaudukanuu pocdopa, pusndyeckue U xumuyeckue cormctBa. Okcun docdopa
(V) u dochopnas xuciora, Qu3MUEeCKHe W XHUMHUYECKHE CBOICTBA, TOIyYCHUE.
Hcnons3oBanue hochaTtoB B KauecTBE MUHEPATBHBIX YAOOPEHUH.

Obmas xapakrepuctuka sneMeHToB [VA-rpynmbl. OcOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIIEHUA. Y TJIEPO/, aJlFIOTPOIIHbIE MOAU(DUKALIIH,



pacnpocTpaHeHue B MpHupoje, Gpusnueckue U XUMHUIECKHE CBOMCTBA. AjcopOuusi.
KpyroBopor yrmepoma B mnpupome. Oxcuasl yriaepona, uX (UUYECKHUE W
XUMHUYECKUE CBOMCTBA, ACHCTBUE HA )KUBbIE OPraHU3MBbI, IOTyYEHUE U IPUMEHEHHE.
Dkoyorudyeckre MpoOJeMbl, CBsi3aHHBbIE ¢ okcuaoM yriaepona (IV), rumoresa
1J100aJIbHOTO TOTETUICHUS KIIMMaTa, MapHUKOBBIN 3PQeKT. YronbHas KUCIOTa U €€
conmu, uX (U3HUECKHe M XUMHYECKHE CBOWICTBa, MOJYyYECHHE W TNPUMEHEHHE.
KauectBennas peakmust Ha kapOoHaT-uOHBL. Vcmonb30BaHrne KapOOHATOB B OBITY,
MEJUIMHE, MPOMBIIIJIEHHOCTH U CETbCKOM XO035UCTBE.

[lepBoHavasibHbIE TOHATHUS 00 OPraHUYECKUX BEIIECTBAX KAaK O COCAMHEHHSIX
yriepoja (MeTaH, 3TaH, 3TUJIEH, alleTUJICH, 3TaHOJI, TJIMLIEPHUH, YKCYCHAsI KUCIIOTA).
[IpupoaHbIE ICTOYHUKH YTIEBOAOPOI0OB (YT OIb, IPUPOAHBIN a3, HEPTH), IPOTYKTHI
ux nepepaboTku (O€H3MH), UX poOJib B OBITY M NpOMBINUIEHHOCTU. [loHsATHE O
OMOJIOrMYECKH BaXKHBIX BEILIECTBAX: )KUPaX, O€IKax, yriIeBOAax — U UX POJIU B )KU3HU
yesioBeka. MaTepraibHOE €JMHCTBO OPTaHUYECKUX M HEOPTaHUYECKHUX COETMHEHUM.

Kpemunii, ero ¢usmyeckne H XHMMHYECKHE CBOWCTBA, IOJYyYEHUE H
npumeHenue. CoequHeHust KpeMHus B mpupoje. OOuue npeacTaBieHus 00 OKCUae
kpemuus (V) um kpemuueBoit kuciaore. CHIMKATBI, UX HCIOJIb30BaHHE B OBITY, B
IPOMBIIUICHHOCTH. BaykHeNME CTpOUTENBbHBIE MaTEpUaIbl: KEPAMHUKa,

CTEKJIO, IIEMEHT, OCTOH, Kene300eToH. [IpobimeMbl 6€30macHOr0 HCIOIb30BaAHUS
CTPOUTEIBHBIX MAaTEPUAIIOB B MOBCETHEBHOMN KU3HU.

Xumuueckuii IKCnepumenm:

U3ydyeHrne oO0pa3lOB HEOPraHMUECKHUX BEIIECTB, CBOMCTB COJIIHON KHUCIIOTHI,
pOBECHNE KAUECTBEHHBIX pEaKLUi Ha XJIOPU/I-UOHBI U HA0JII0IEHUE TPU3HAKOB X
POTEKaHUs, OTBITHI, OTpaXxkaroure GU3NYeCKrue 1 XUMUUYECKUE CBOIICTBA I'aJIOT€HOB
U UX COEIMHEHUN (BO3MOKHO MCIOJIb30BAaHUE BUIAECOMATEPUAIIOB), O3HAKOMIICHHE C
oOpa3lamMu XJIOPUIOB (TrajJoreHuJ0B), O3HAKOMJIEHHME C oOpas3lamMu cepbl U €€
COCIMHEHUSIMU  (BO3MOXXHO HCIIOJIb30BaHWE BHJIEOMATEPHAIIOB), HaOII0ICHNE
mpoiiecca OOYIJIMBaHUSL caxapa TMOJA JEHCTBUEM KOHIICHTPUPOBAHHOM CEPHOM
KHUCIIOTBI, H3yY€HHWE XUMUYECKHX CBOWCTB pa30aBICHHOW CEPHOM KHCIOTHI,
POBE/ICHUE KaYeCTBEHHON peakluy Ha Cysb(aT- MOH U HAOII0/IeHEe MpU3HaKa eé
NpPOTEKaHUs, O3HaKOMJIEHHE C (PU3MYECKUMHU CBOMCTBaMHU a3oTa, ¢ocdopa U uX
COEIMHEHM (BO3MOKHO MCIIOJIb30BaHUE BUIEOMATEPHAIIOB), 00pa3iaMi a30THBIX U
dochopHbIX ymoOpeHui, MoydeHHe, COOMpaHHE, PACIIO3HABAHUE W HW3YUYCHUE
CBOMCTB aMMUaKa, MPOBEJICHNE KAUYeCTBEHHBIX pEeaKIMil Ha HOH aMMOHHUS U docdaT-
MOH U U3y4Y€HUE MPU3HAKOB UX MPOTEKaHUs, B3aUMOIEHCTBHE KOHIICHTPUPOBAHHOM
a30THOM KHUCJIOTBI C MEIbI0 (BO3MOXKHO MCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
M3y4YeHHE MOJeNell KPHUCTAJUIMYECKUX pemEToK anmasza, rpaduta, QysuiepeHa,
O3HAKOMJIEHHE C MPOILIECCOM aICOPOIIUN PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM U YCTPOMCTBOM MPOTUBOTa3a, MOJydyeHHe, coOOHMpaHue, paclio3HaBaHUE U



M3yYECHHE CBOWCTB YIVIEKHCIIOIO Ta3a, IPOBEICHHE KAYECTBEHHBIX PEaKUUH Ha
KapOOHAT M CUJIMKAT-UOHBI U W3y4YEHUE NMPU3HAKOB UX MPOTEKAHUS, O3HAKOMJICHHUE
C MNPOAYKUMEHW CHUIMKATHOW NIPOMBIIIJIEHHOCTH, PELIEHHUE 3KCIIEPUMEHTAIbHBIX
3a/1a4 1o teMe «BakHele HeMeTaulbl U UX COCTUHEHUS.

MeTtausibl 1 X COeIMHEHUS

OO11as XxapaKTepUCTHKA XUMHUUECKHUX JIEMEHTOB - METAJJIOB HA OCHOBAHUU UX
nonoxxenus B llepuonnueckon cucreme xumuueckux 3semeHToB J[. M. MenneneeBa
U cTpoeHus aToMoB. CTpoeHne MeTauioB. MeTamindeckas CBsI3b U METAJINYECKast
KpUCTAJNIMYECKAs] pEeETKA. DJIEKTPOXMMHUYECKUN psJi HANPSKEHUW METaJuIoB.
dusnyeckue M XMMHYECKHE CBOMCTBAa MeTaioB. OOmue crnocoObl MOJIydeHUs
MetauioB. [IoHATHE O KOpPpO3UHM METAIOB, OCHOBHBIE CIOCOOBI 3aIUTHI UX OT
Koppo3uu. CruiaBsl (CTaslb, YYT'yH, AIOPATIOMUHUNA, OpOH3a) U X NPUMEHEHHUE B
OBITY U IPOMBIIIJIEHHOCTH.

[I{esoynbie MeTasuibl: MoJOKeHUE B [lepronnyeckon cucreMe XMMHUYECKHUX
anemeHtoB [[. 1. MenaeneeBa, CTpoeHHE MX aTOMOB, HAaXOXKJIECHHE B NPUPOJE.
du3znyecKre 1 XUMUYECKHE CBOMCTBA (Ha IpUMepe HATpus U Kanus). OKcUbl U
TUAPOKCUBI HATpUA U Kanus. [[pumeHenne menoyHbIX METAIIIOB U UX COCTNHEHUM.

[IlesoyHO3EeMENBHBIE  META/UIBI MAarHuid M KaJIbLUW: IIOJOXKEHUE B
[lepnoanueckont cucreme xumuuecknx 3yemMeHToB . 1. Menneneesa, ctpoeHne ux
aTOMOB, HaxOKJeHHE B npupoJe. PU3ndyeckne U XUMUYECKAE CBOMCTBA MATHUS U
Kanblus. Baxueime coeqMHeHUs Kaabuus (OKCUA, TUAPOKCUT, con). KECTKOCTD
BOJIbI U CITIOCOOBI €€ YCTpaHEHUS.

AnroMuHUIA: TToNo)keHne B [leproanueckoil cucteMe XuMHYECKUX 3JIEMEHTOB
J. . MeHnpneneeBa, cTpoeHMe aTroma, HaxoxJeHue B mpupoge. duszndeckue u
XUMUYECKUE CBOMCTBA aIFOMUHMS. AM(POTEpHBIC CBOMCTBA OKCHJIAa U THAPOKCHUAA
ATIOMHUHUSL.

Kenezo: nomoxenue B [lepuoandyeckon cucremMe XMuMHUECKUX JIEMEHTOB /JI.
. MeHnneneeBa, CTpoeHHE aToOMa, HaxoXAeHUE B npupoac. Dusnueckue u
XHUMUYECKHE CBOMCTBA kene3a. OKCuabl, THAPOKCH B U coiu xkene3a (1) u xenesa
(111), ux cocras, CBOMCTBA U IOJTYYCHHUE.

Xumuueckuii IKCnepumMenm:

O3HaKoMJIeHHe ¢ oOpa3laMyd METaJIOB M CIUIAaBOB, HUX (PU3NYECKUMU
CBOMCTBaMH, HW3Y4YEHUE  PE3YJIbTATOB  KOPPO3UM  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJCOMATEPUATIOB), OCOOCHHOCTEW B3aUMOJCUCTBUS OKCHAA
Kalbldd M HAaTpus C BOJOM (BO3MOXHO MCIOJB30BAHUE BHUACOMATEPUATIOB),
HCCIIEIOBAHUE CBOMCTB >KECTKOW BOJBI, IIPOLIECCA TOPEHMS XKeEIE3a B KUCIOPOAE
(BO3MOXXKHO  HMCIIOJIb30BAaHWUE  BUJCOMATEPHUATIOB), MPU3HAKOB  MPOTEKAHMS
Ka4eCTBEHHBIX PEAKIIMA HAa MOHBI: MATHHS, KAIbIIUs, aTIOMUHAS, IIMHKA, sxere3a (11)
u sxene3a (I1), memu (1), HaOmromeHWe W ONMMCaHUE MPOIECCOB OKpAIMBAHUS



IJJaMEHW HOHAMHM HaTpusl, Kajausd M Kajubluud (BO3MOXKHO HCIOJIb30BAHHE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBONCTB THPOKCH/IA ATFOMUHUS U
TMAPOKCHIA LIUHKA, PEIICHHE SKCIIEPUMEHTAJIbHBIX 3a/1a4d Mo TeMe «Baxueinnme
METAJIJIbl U UX COCTUHEHUS.

XuMHA 4 OKpPYKaKIIas cpeaa

BemecTtBa n marepuansl B IIOBCEAHEBHOW JKM3HM 4YelnoBeka. besomacHoe
HCIIOJIb30BAaHUE BEIECTB U XMMHUYECKMX peakuuil B ObITy. llepBas momoipb mnpu
XUMHUYECKUX 0XKOTaX U OTPaBJICHHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpYyXKarolled cpeabl (IpenenbHas IOMyCTUMAas
KOHIIeHTpanus BeuiecTs, ganee — [1JIK). Ponb xuMuum B pemieHun 3K0JI0rHYecKux
npo0sem.

Xumuueckuii IKCnepumMeHm:

U3yuyeHue 00paslioB MaTepHaioB (CTEKJO, CIUIABbl METAJUIOB, MOJIMMEPHbIE
MaTepHaIbl).

Mesicnpeomemmuoie cea3u

Peasmszannst mMeXnpeaMETHBIX CBSA3EH IIPU M3YYEHHH XHMHM B 9 Kiacce
OCYUIECTBJISIETCS YEPE3 UCIIOIB30BAHNE KAaK OOIINX €CTECTBEHHO-HAYYHBIX TOHATHUH,
TaK W TOHATHW, SBIIIOLNIMXCS CHCTEMHBIMH JUISI OTHAEIBHBIX IPEAMETOB
€CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOmre ecTecTBEHHO-HAyYHbIE MOHSTHS: HAy4YHBIM (akT, TMIOTEe3a, 3aKOH,
TEOpHUsl, aHaluu3, CHUHTE3, Kiaccu(pukanusi, TMEepUOJAUYHOCTb, HAOIIOJCHHE,
DKCIIEPUMEHT, MOJIEJIMPOBAaHUE, H3MEPEHUE, MOJENb, SBICHHUE, NapPHUKOBBIMI
a3 deKT, TEXHOIOTHS, MaTCPHAIHI.

duznka: MaTepHsl, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIBI,
PaAMOAKTUBHOCTD, MOJIEKYJIa, ANEKTPUYECKUI 3aps, IPOBOJHUKH,
MOJIYIIPOBOJHUKH, JTUAJNEKTPUKH, (POTOIIEMEHT, BEIIECTBO, TEJNO, OO0BEM,
arperaTHOe COCTOSIHHE BELIECTBA, a3, pacTBOP, PACTBOPUMOCTb, KPUCTAININYECKAS
pemérka, CruiaBbl, (U3MYECKHUE BEIUYMHBI, €IUHUIBI W3MEpPEHUs, KOCMHUYECKOe
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1b1, COJHIIE.

buonorusa: ¢orocunTe3, apixanue, Ouocdepa, 3KOCHCTEMa, MHHEPAIbHBIC
yI00pEeHHs, MUKPOIJIEMEHThI, MAKPOAJIEMEHTbI, TUTATEIbHbIE BELIECTBA.

['eorpadusi: atmocdepa, ruapocdepa, MUHEPAITbI, TOPHBIE TTOPOIBI, TTOJIE3HBIC
HCKOIIa€MbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pe3ydbTaThl OCBOEHHMS MPOTPaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHMsI JOCTUTAIOTCS B Xo0/A€ OOyYeHHs XMMHHU B E€IAMHCTBE y4eOHOW U
BOCIIUTATEIbHOU JEATEIBHOCTH B COOTBETCTBUH C TPAJULIMOHHBIMU POCCUICKUMHU
COLIMOKYJIBTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMM II€HHOCTSIMHM, IPUHATBIMU B
oOIIecTBe MpaBWJIaMU W HOPMaMH TIOBEIEHUS M CHOCOOCTBYIOT IpolieccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMHI 00YUYaIOIIHUXCS.

JIM4HOCTHBIE ~ pe3ydbTaThl  OTPAXalOT  TOTOBHOCTb  OOyYarolIuXcCs
PYKOBOJCTBOBATbCS  CHCTEMOM IIO3UTHBHBIX IIEHHOCTHBIX OpHEHTALMM U
pacUIMpEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YACTH:

1) NaTpHOTHYECKOT0 BOCIIUTAHUSI:

LEHHOCTHOTO OTHOLIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HaCJECAHMI0, ITOHUMAHUs 3HAYEHUS XUMHUYECKOM HAayKH B IKU3HU
COBPEMEHHOT0 O0O0IIEeCTBa, CIIOCOOHOCTU BIAJETh JOCTOBEpHOW HH(pOpManuen o
IIEPENOBBIX JIOCTMIKEHUSAX M OTKPBITUSAX MHUPOBOM M OTEYECTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOILIECTBA;

2) IpPa’KJIaHCKOT0 BOCITUTAHMA:

NPEACTABICHUS. O COLMAIBbHBIX HOpPMax M IPAaBWIAX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE, KOMMYHUKATUBHONW KOMIIETEHTHOCTH B OOILECTBEHHO
MOJIE3HOM,  y4eOHO-MCCIEeIOBATEIbCKOM, TBOPYECKOM W  JPYyrux  BUAAX
NeSATEIbHOCTH, TOTOBHOCTH K Pa3HOOOPAa3HON COBMECTHON JE€ATEIbHOCTH MpH
BBINIOJIHEHUHU y4€OHBIX, TMO3HABAaTEIbHBIX 3a7a4, BBIIOJHEHUH XHUMHYECKUX
HKCIEPUMEHTOB, CO3JJaHUM YUYE€OHBIX MPOEKTOB, CTPEMIJICHHUS K B3aUMOIOHUMAaHUIO
¥ B3aUMOIIOMOIIIY B IIPOLIECCE 3TOM yueOHO! AeSITENbHOCTH, TOTOBHOCTH OLIEHUBATH
CBOE TMOBEJIEHWE M TMOCTYNKH CBOMX TOBApHILEH C MO3UIMH HPABCTBEHHBIX U
MPaBOBBIX HOPM C YUETOM OCO3HAHUS TOCIECTBUNA MOCTYTIKOB,;

3) HeHHOCTH HAYYHOTO0 MO3HAHMA'

MHUPOBO33PEHUYECKUE NPENCTABICHNUS O BEUIECTBE M XHMHYECKOW PEaKIHH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHsS HAYKH M COCTaBJISIOLINE
OCHOBY ISl TOHUMAaHMs CYLIHOCTH HAYyYHOM KapTHUHBI MHpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI TPHUPOJbI, B3aMMOCBSI3IX YEJIOBEKAa C
MIPUPOTHOM CPENOM, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHBBI, HAIPABJICHHBIE HA IMOJIYYEHUE HOBBIX 3HAHUHU IO
XMUMHH, HEOOXOIUMBIE N1 OOBSCHEHHUS HAOJIOJAEMBIX IPOLECCOB M SIBICHUH,
[O03HABATEJIbHOM, MH(OPMALlMOHHOW M YHUTATEIbCKOM KYJIbTYphl, B TOM YHUCIE
HaBBIKOB CAMOCTOSTEIBHON PabOTHI C y4eOHBIMHM TEKCTaMHU, CIIPABOYHOMN
JUTEPATypoOi, JOCTYNHBIMH TEXHUYECKUMH CpEACTBAMH HH()OPMAILIMOHHBIX



TEXHOJIOTUH;

UHTEpEeC K OOYYeHHMIO M TO3HAHHIO, JIO003HATETHHOCTb, TOTOBHOCTH U
CIOCOOHOCTh K  camMO00pa30BaHUIO, TMPOEKTHOH W  HCCIEeI0BATENbCKON
JeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPaBICHHOCTH U YPOBHS OOy4YEHUS B
JaJIbHEHIIIEM;

4) dopmMupoBaHHA KYJIbTYPHI 310POBBSI:

OCO3HAHME LEHHOCTH >KM3HU, OTBETCTBEHHOI'O OTHOIIEHHS K CBOEMY
3JI0POBbIO, YCTAHOBKM Ha 3J0POBBIM 00pa3 KU3HU, OCO3HAHWE MOCIEJICTBUNA H
HEMPUSATUE BPEIHBIX MPUBBIYEK (YIMOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB, KypEeHHsI),
HEOOXOJUMOCTH COONIOIGHHUS TMpaBWJl 0OE€30MaCHOCTH TMpU  OOpalIeHUH ¢
XUMHUYECKMMHU BEIIECTBAMH B OBITY U PEabHOMN KU3HU;

S)Tpy10BOro BOCIMTAHMS:

UHTEpEC K MPaKTUYECKOMY M3YUYEHHIO Mpodeccuil U Tpyna pa3IuyHoOro poja,
YBaKEHUE K TPYly U pe3yJibTaTaM TPYJI0BOU JEATEIBHOCTH, B TOM YUCJIE HA OCHOBE
MPUMEHEHUS PEIMETHBIX 3HAHUM 110 XUMUM, OCO3HAHHBIN BEIOOP UHIUBUYATBHOM
TPAEKTOPUHM MPOAOCLKEHUS OOpa3OBaHMSI C YYETOM JIMYHOCTHBIX HHTEPECOB M
CIIOCOOHOCTH K XHMMHH, OOLIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH, yCHEIIHOW
1po(heCcCHOHATIBHON EATENbHOCTH U Pa3BUTHUS HEOOXOIUMBIX YMEHUM, FTOTOBHOCTD
alarTUpOBaThCs B MPO(ECCHOHATIBHOM cperie;

6) IKOJOrH4ecKOro BOCIIUTAHMS:

HKOJIOTUYECKH 1EIeCO00pa3HOE OTHOUIEHUE K MPUPOJE KAK UCTOUHHUKY KU3HU
Ha 3eMJe, OCHOBE €€ CYyIIECTBOBAaHUS, IOHMMAaHHE LEHHOCTH 3JI0pPOBOIO H
O6e3omacHoro oOpasza JKM3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY
¢uznyeckoMy M TCHUXUYECKOMY 3/J0pPOBbIO, OCO3HAHME LEHHOCTU COONIOIEHUS
npaBui 0€30MacHOrO MOBEACHHS MPU padOTe C BELIECTBAMHU, a TAK)KE B CUTYyaIUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TMPUMEHSITh 3HAHUSI, TMOJydyaeMble MPU U3YYCHUH XUMHH, IS
peIIeHUs 3a7a4, CBSI3aHHBIX C OKPYXKAIOLIEH TPUPOAHON CPEAOM, ISl TTOBBILICHUS
YPOBHSI  DKOJIOTMYECKOW  KyJNbTYphl, OCO3HAaHMS TJIOOQJIBHOIO  Xapakrepa
HKOJIOTHYECKUX MPOOJIeM U MyTel MX pelIeHHs] MOCPEACTBOM METOJ0B XHMHH,
HKOJIOTUYECKOTO MBILUICHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B MO3HABATEILHOM,
KOMMYHUKATUBHOM M COLMAJILHON ITPAKTHKE.

METAIIPEAMETHBIE PE3YJIBTATDBI

B cocraBe MerampeaMETHBIX PE3yJNbTATOB BBIACIAIOT 3HAYUMBIE IS
bopMHpOBaHUS MUPOBO33PEHMS OOLIEHAYYHbIE TTOHITHS (3aKOH, TEOPHUs, PUHLIHII,
runoresa, (akT, CcuUcTemMa, TMpoIecC, OKCIEPUMEHT U Jpyroe.), KOTOpbIe
UCIIONIB3YIOTCS. B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpEAMETax U IMO3BOJISAIOT Ha
OCHOBE 3HAHUI U3 3TUX MPEIMETOB (POPMUPOBATH MPEACTABIECHUE O IIEIIOCTHON
HAay4YHOM KapTHHE MUpA, U YHUBEpCAJIbHbIE yueOHbIE AeUCTBUS (IIO3HABATEILHBIE,



KOMMYHUKATHUBHBIE, PETYyJSTHBHBIC), KOTOpHIE obOecmeunBaloT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOM
JEATEIIbHOCTH.

Ilo3naBaTe/ibHbIEe YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUS

Bba3oBble Jjoruueckue JelicTBUA:

YMEHUS HCIOJB30BaTh MPUEMBI JIOTUYECKOTO MBINIICHUS TPH OCBOCHHU
3HAHWI: PACKPBhIBATh CMBICI XUMHYECKHX TOHATHH (BBIACIATH WX XapaKTCPHBIC
MPU3HAKH, YCTAHABIMBATH B3aWMOCBSI3b C JIPYTUMHU TOHSITHUSIMHU), MCIOJIB30BaTh
MOHATHUS I OOBSICHEHUS OTICNbHBIX (PAKTOB U SIBIICHUM, BEIOUpPATh OCHOBAHUS U
KpUTEPUH IS KJIacCU(PUKAIUA XUMHUYECKUX BEIIECTB U XMMHUYECKUX PEaKIIHil,
YCTaHABJIMBATh TPUYUHHO-CJIEACTBEHHBIC CBS3M MEXAY OOBEKTaMH H3yUCHMUS,
CTPOUTH JIOTHYECKUE PACCYKICHHs (MHIYKTUBHBIC, ICTyKTUBHEIC, 110 AHAIOTHH),
JienaTh BBIBOJIBI M 3aKITFOUCHUS,

yMEHUE TPUMEHSATh B TIpollecce TMO3HAHUSA TMOHATUS (TPEIMETHBIE H
METanpeIMETHBIC), CHMBOJIMUYECKHE (3HAKOBBIC) MOJICIIH, UCTIOIb3yEMbI€ B XUMUH,
peo0pa3oBhIBATh MUPOKO MPUMEHSIEMBIC B XUMUU MOJCIbHBIC MPEICTaBICHUSI —
XUMHUYECKUW 3HaK (CUMBOJI JJIEMEHTa), XuUMHUueckas ¢Gopmylia U ypaBHEHHUE
XUMHUYECKON peakluu - MPU peHIeHUU y4eOHO-TIO3HABATENbHBIX 33Jlay, ¢ YYETOM
ATUX MOJEJBHBIX TMPEJICTABICHUN BBISBIAThH M XapaKTEPU30BaTh CYIIECTBEHHBIC
MPU3HAKN MU3Y9aeMbIX OOBEKTOB - XUMHUYECKHX BEIICCTB M XMMHYECCKUX PEaKITHi,
BBIBJISITh  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJICACTBEHHBIC CBSI3M U
MPOTUBOPEYHS B U3YUAEMBIX MPOIIECCAX U SIBJICHUSX.

ba3zoBble ucciaeaoBaresibCKue 1eCTBUA:

YMEHHUE HCMOJb30BaTh IMOCTaBJICHHBIE BOMPOCHI B KAadyeCTBE HMHCTPYMEHTA
MO3HAHUS, & TAKKE B KAYECTBE OCHOBBI JIJIs1 (POPMUPOBAHUS TUTIOTE3BI 110 MTPOBEPKE
MIPaBUJILHOCTH BBHICKA3bIBAEMBIX CYKJICHHUIA

MpPUOOPETEHUE OMbITa MO IUIAHUPOBAHUIO, OPTaHU3AIMH U TPOBEIACHUIO
YYCHHUYECKHX OKCIEPUMEHTOB, yMEHHE HaONIoJaTh 3a XOJOM MpoIlecca,
CaMOCTOSITEJIbHO TTPOTHO3UPOBATh €ro pe3yibTar, (HopMyaupoBaTh 000OIIEHUS U
BBIBO/IbI TI0 PE3YJIbTaTaM MPOBEAEHHOTO OIbITA, UCCIEIOBAHUS, COCTABIATh OTUYET O
npoJie’aHHoi padore.

Pabora c undopmanueii:

yMEHUE BBIOMpPATh, AHAIM3UPOBATH U WHTEPIPETHPOBATH HHQPOPMAIHIO
Pa3IMYHBIX BUAOB U (OPM MPEACTABICHUS, TTOJTYy4aeMy0 U3 Pa3HbIX UCTOYHHUKOB
(Hay4HO-TIOMYJISIpHAsT ~ JIMTEpaTypa XUMHYECKOTO COJACp)KaHUs, CIPaBOYHBIC
nocoOus, pecypcbl HMHTepHeTa), KPUTHYECKH OIICHMBATH MPOTHBOPECUYUBYIO H
HEJI0OCTOBEPHYIO MH(OPMAITHIO;

yMEHUE MPUMEHATH PA3JIMYHBIE METOJBI M 3ampOoChl TPU MOUCKE U OTOOpE
uH(OpMAIUU M COOTBETCTBYIOLIUX JIAHHBIX, HEOOXOAMMBIX JJI BBIIIOJHEHUS



y4eOHBIX M MMO3HABATEIbHBIX 3a/1a4 ONpPEAEIEHHOTO TUIA, MPUOOPETEHHUE OTbITA B
0o0JaCTH  WCMOJB30BaHMS  MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH,
OBJIaJICHUE KYJIbTYPOU aKTUBHOTO MCIOJIb30BAHUS PA3JIMUHBIX MOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOUPATh ONTHUMAIBbHYIO (OpMY Mpe/icTaBlieHus UHPOpMaALUU U
WUTIOCTPUPOBATh pelIacMble 3aJaydl  HECJIOKHBIMHU CXEMaMH, JMarpamMmamy,
npyrumu popmamu rpaduku ¥ UX KOMOWHAIUSIMU;

YMEHUE HCIOJb30BaTh W AHAIM3UPOBATH B IIpoliecce YYEOHOW H
UCCJIEIOBATENHCKON JIESITEIbBHOCTH UH(MOPMAIMIO O BIUSHUU MPOMBIIIJICHHOCTH,
CEJIbCKOTO X031 CTBA M TPAHCIIOPTA HA COCTOSTHUE OKPY>KAIOIIECH TPUPOTHON CPEIbI.

KoMMyHUKATHBHBIC YHUBEPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

yMEHHUSI 3a]1aBaTh BOMPOCHI (B X0/1€ uanora u (Miau) IUCKYCCHUU) TIO CYILIECTBY
oOcyxnaeMoii  TeMbl, (OPMyIUPOBaTH CBOU MPEIJOXKEHUS OTHOCHUTEIIHHO
BBITIOJTHEHUS MPEITIOKEHHOM 3a/1a4u;

YMEHHSI  TPEACTaBIATh  IOJYYEHHbIE  PE3yJbTaThl  [O3HABATEIILHOM
JIEATEIIbBHOCTH B YCTHBIX M MMUCbMEHHBIX TEKCTaX; JIeJaTh MPE3ECHTAILNIO PE3YJIbTaTOB
BBITIOJTHEHUS XUMHUYECKOTO SKCIIEPUMEHTA (J1a00paTOPHOTO OIbITa, JJaOOPaTOPHOM
paboOTHI M0 UCCIEOBAHUIO CBOMCTB BEIIECTB, YYEOHOTO MPOEKTA);

YMEHUSI Y4YEOHOro COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEIbHON U HCCIIEI0OBATENBCKON AEATEIbHOCTH NPH PEIIEHUN BOZHUKAKOIIUX
npo0OjieM Ha OCHOBE Yué€Ta OOIIMX HWHTEPECOB M COrJIACOBAaHMS TMO3UIIUM
(oOcyxaeHus, 0OMEH MHEHUSIMH, «MO3TOBbBIE IITYPMbI», KOOPJUHALIUSI COBMECTHBIX
JEUCTBUM, OTIpeIeTICHUE KPUTEPUEB MO OIICHKE KaueCTBa BBIMOJIHEHHOW PaOOTHI U
JpyTHe).

PeryasiTuBHbIC yHUBEpPCAJIbHbIE Y4eOHbIE 1eliCTBHS:

YMEHUE CaMOCTOSITENBHO OMNPEAENITh UEIN AESATEIbHOCTH, IJIAHUPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATh U NMPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO
JesTeIbHOCTh, BIOUpaTh Hanbosiee 3(pPeKTUBHBIC CIIOCOOBI PEIICHUS] YUeOHBIX U
MO3HABATENbHBIX 337a4, CaMOCTOATEIBHO COCTAaBIATh WM KOPPEKTUPOBATH
IIPEUIOKEHHBIM  aJITOPUTM  JICMCTBUM TIPU  BBIOJIHEHUU 3aJaHUM C Y4ETOM
MOJTyYEHUs] HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTAaX - BEIECTBAX M PEAKIUSX,
OLICHMBATh COOTBETCTBHUE TMOJIyYEHHOTO PE3yJbTaTa 3asBICHHOW LETu, yMEHUe
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPE1JIaraeMble B YCIOBUHU 3aJaHUM.

HPEAMETHBIE PE3YJIbTATBI

B cocraBe mnpeaMETHBIX pE3yJbTaTOB IO OCBOEHHUIO 00s3aTENIbHOIO
COJlep>KaHMs, YCTAHOBJICHHOTO JIaHHOM (enepanbHO pabdodeil mNporpamMmoi,
BBIJICIISIFOT: OCBOCHHBIE O0YJAIOITUMUCS HAyYHbIE 3HAHUS, YMEHUS U CIIOCOOBI
NEUCTBUN, crhernupuyeckue Ui NPEAMETHOW 00JacTu  «XUMHS», BUIBI
JEATeIbHOCTH 10  TOJYYEHHUIO HOBOTO  3HAHUA, €ro HHTEPIpPETaINH,
npeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMUHbBIX YYEOHBIX U HOBBIX CUTYaIUsIX.



K xoniy o0y4yeHus B 8 kjacce nmpeIMeTHbIE pe3yIbTaThl HA 6a30BOM ypOBHE
JIOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

pPacCKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSATHI: aTOM, MOJICKYJa,
XUMUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CIIO)KHOE BEIIECTBO, CMECH
(oHOpOAHAS W HEOAHOPOJIHAS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIAPHAs Macca,
MaccoBas J0Js1 XUMHUYECKOTO AJIEMEHTa B COCTMHCHHH, MOJISIPHBIN 00BEM,
OKCHUJ], KHCJOTa, OCHOBaHHUE, COJIb, 3JEKTPOOTPHULIATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XMMHUYECKash peakius, Kiaccudukanus peakiuil: peaxuuu
COEJIMHEHUS, PEAKIIUH PA3JI0KEHHUSI, PEaKI[MHU 3aMEIIICHHUs, peaKI[uu 0OMeHa,
9K30- M SHIOTEPMHUYECKHE pPEaKIMH, TEIIoBoil »(ddexT peakuuu, sapo
aToma, JJICKTPOHHBIM CIIOM aToma, aTOMHasi OpOuTadb, PaJUyC aToMa,
XUMUYECKasl CBA3b, MOJSIPHAs W HEMOJISIPHAS KOBAJEHTHAs CBSI3b, MOHHAs
CBSI3b, WOH, KaTHUOH, AaHWOH, pAacTBOpP, MaccoBas [IOJs BEIECTBa
(TpolLieHTHAs! KOHIIEHTPAIlUs) B PaCTBOPE;

WUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XHWMHMUYECKHUX TMOHATHUM U
MPUMEHSThH 3TU NOHATHUS MPU ONMKUCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCITIOJIb30BATh XUMUYECKYIO CUMBOJIMKY JJISI COCTAaBJICHHS (DOPMYJT BEIIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIINN;

OTIPEJIENISITh BAJCHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX,
CTENEHb  OKHUCJICHUS  JJEMEHTOB B  OWHApHBIX  COCAUHEHUSX,
NPUHAJIEKHOCTh BEUIECTB K ONPENEIEHHOMY KIJAacCy COEAUMHEHUH IO
dbopmynaMm, BHUJ XUMHUYECKOM CBs3M (KOBAJIGHTHAsT W HWOHHAas) B
HEOPraHUYECKUX COCANHEHUSX;

packpeiBath cMmbici Ilepuonnueckoro 3akona J[. M. Menneneesa:
JIEMOHCTPUPOBATh TMOHUMaHUE TEPUOIUYECKON 3aBUCHUMOCTH CBOMCTB
XUMHUUYECKUX DJIEMEHTOB OT MX ToJioxkeHusi B Ilepuoamyeckoil cucreme,
3aKOHOB COXPaHEHUs MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHA ABOTrajipo;

ONHKCHIBaTh M XapakTepu3oBaTh TaOaMuHyio ¢opmy I[lepuoanueckoit
CUCTEMBbl XMMHYECKMX DJIEMEHTOB: pa3nyaTh TMOHATUS «TJIaBHas
noarpymnmna (A-rpynna)» u «mnodouynas noarpynna (b-rpynmna)», mansie u
OoJbIIME MEPUOJbI, COOTHOCUTH OOO3HAUEHUS, KOTOPbIE HUMEIOTCS B
tabmune «llepumoguyeckas cucrtema xumuueckux dnementoB JI. .
MenzeneeBay ¢ YUCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS AaTOMOB

XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3aps] sApa, 0011ee YKCIIO JIEKTPOHOB U
pacrpeielieHue UX MO0 3JIEKTPOHHBIM CIIOSIM);



KJIaCCU(PUIIUPOBATh XUMUYECKHE SJIEMEHTHI, HEOPTAaHUYECKHE BEIECTBa,
XAMHYECKHUE PEaKIuH (M0 YHCIy W COCTaBY YYaCTBYIOIIUX B pPEAKIHH
BEIIIECTB, 110 TETUIOBOMY (D EKTY);

XapaKTCPU30BATH (OHI/ICLIBaTB) O6HII/I€ XMMHYECKHE CBOMCTBA BCIICCTB
Pa3JINYHBIX KJIACCOB, ITOATBCPIKIAAA OIIMCAHHUC IIPUMCPAMHU MOJICKYJIAPHBIX
ypaBHeHI/If/'I COOTBCTCTBYIOIINX XUMHNYCCKUX peaKuHﬁ;

IIPOTrHO3UPOBATH CBOMCTBA BCIICCTB B 3aBUCHUMOCTH OT UX Ka4CCTBCHHOIO
COCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XHMHUYCCKHUX HpeBpaHIGHI/Iﬁ B
Pa3INYHBIX YCIIOBHUAX,

BBIYUCIISITh OTHOCUTENBHYIO  MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl

BEILECTB, MAacCCOBYIO JOJI0  XHUMHUYECKOTO 3JIeMEHTa 1o popMmyiie
COEJIMHEHHUS, MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMUYECKON PEAKIIHH;

IPUMEHATH OCHOBHBIE OTIEPALIMU MBICIUTEIBHON NEATEIBHOCTH - aHAINU3 U
CUHTE3, CpaBHEHHUE, O0000IIeHUE, CHCTEeMaTU3aluI0, KiIacCU(UKaIUIO,
BBISIBJICHHE TPUYHUHHO-CIIECICTBEHHBIX CBSI3€H - NI M3yYEHUs CBOWCTB
BELIECTB U XMMHUECKUX PEaKIil, ECTECTBEHHO-HAYYHbIE METO/Ibl TO3HAHMS
- HaOJIo/IeHUe, U3MEPEHNEe, MOJICIMPOBaHUE, SKCIIEPUMEHT (peajbHbId U
MBICJICHHBIN);

CJIeI0BATh IIPaBUiIaM MOJIb30BaHUS XUMUYECKOM MOCYI0M U TaO0paTOPHBIM
o0opyJoBaHMEM, a TaKXkKe MpaBWwiIaM oOOpalleHusi C BelleCTBaMU B
COOTBETCTBUM C HMHCTPYKUUSIMH IO BBINOJIHEHUIO J1aOOpAaTOPHBIX
XUMHUYECKUX OMBITOB MO MOJYYEHHUIO U COOUPaHUIO ra3000pa3HbIX BEIIECTB
(Booposia M KHUCIOpOJa), IPUTOTOBJICHUIO PAaCTBOPOB C OMNpENEIEHHON
MaccOBOHM J0JIe pacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W MPOBOJIUTH
XUMHUYECKHE HKCIIEPUMEHTHI MO PaclO3HABAHUIO PACTBOPOB MIEJIOYEH U
KHUCJIOT C TIOMOIBIO MHIUKATOPOB (1akMyc, (heHoadTaaernt, METUIIOPaAHK U

JpyTHe).

K xoniy o6yuenus B 9 kjiacce npeMeTHbIE pe3yJbTaThl Ha 6a30BOM ypPOBHE
JOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

pPAaCKpBIBaTh CMBICT OCHOBHBIX XHMHUYECKUX TOHATHUH: XUMHYECKHI
JJIEMEHT, aTOM, MOJEKYJa, WOH, KaTHOH, aHUOH, MIPOCTOE BEIIECTBO,
CJI0KHOE BEIIECTBO, BAJCHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD, CTEIEHb
OKHUCJICHHS, XUMUYECKash PEaKIHsi, XUMUIECKasi CBS3b, TEIUIOBON ekt
peakinuu, MOJIb,  MOJIAPHBIA  00BEM,  pacTBOp,  DIEKTPOJIHTHI,
HEAJIEKTPOJIUTHI, SJIEKTPOJUTHYECKAsE IUCCOLUUALMS, PEAKLIUH HOHHOTO



oOMeHa, KaTaJlu3aTop, XUMUYECKOE paBHOBECUE, OOpaTUMBIE U
HEOOpaTUMBbIE PEaKIUU, OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE pPEAKIUH,
OKHUCIIUTEIb, BOCCTAHOBUTENb, OKUCIIEHUE U BOCCTAHOBJIEHUE, aJUIOTPOIIUS,
aM(pOTEpPHOCTb, XUMHYECKas CBA3b (KOoBaJIeHTHas, WOHHAs,
MeTaJTnYecKas ), KpucTaiinueckas peneTka, KOppo3us METaJIOB, CIIABEI,
CKOPOCTh XMMHMYECKOW PEAKUUH, MPEACTBbHO JOMYCTUMAsl KOHUECHTpAIUA
ITJIK BemiecTBa;

WJUTIOCTPUPOBATh B3aWMOCBA3b OCHOBHBIX XHMHWYECKUX IIOHATUH U
MIPUMEHSThH 3TU NOHATHUA MPU OMKMCAHUY BEIIECTB U UX MPEBPALLICHUI;
UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBJICHUS (DOPMYJI BEILIECTB
Y YPAaBHEHUM XUMUYECKUX PEAKIIN;

ONPENIENATh BAJICHTHOCTh U CTENEHb OKUCIICHHUSI XUMHUECKUX 3JIEMEHTOB B
COCIMHEHUAX Pa3]IMYHOIO COCTaBa, MPUHAIJIEKHOCTh BEIIECTB K
OTpeNIeIEHHOMY KJIacCy COeAMHEHUM mo dopmyiaM, BUJ XUMHUYECKOU
CBSI3U (KOBAJICHTHAsl, HWOHHAs, METAJUIMYECKasi)) B HEOPraHUYECKUX
COCIMHEHUAX, 3apsA]l MOHA N0 XUMHUYECKON (opMmylie, XxapakTep Cpeibl B
BOJIHBIX PAacTBOpPax HEOPraHWYECKUX COCAMHEHUM, TUI KPUCTATUTMYECKOU
PELIETKN KOHKPETHOT'O BEILIECTBA;

packpsiBath cmbicha Ilepuomnueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPUPOBATh €ro IOHMMAHHWE: OINHUCHIBAaTh M XapaKTepU30BaTh
Tabnuunyto Qgopmy Ilepuonnueckold CUCTEMbl XUMHUYECKHUX DJIEMEHTOB:
paznuyaTh TOHATHS «rJaBHasg mnoArpynmna (A-rpymnmna)» u «1no0odyHas
noarpynmna (b-rpymnma)», Manble W OOJbIIME TEPUOABI, COOTHOCUTH
0003HaY€eHUs1, KOTOPbIE UMEIOTCS B IEPUOANYECKON TaOJINIIE, C YNCTOBBIMU
XapaKkTepUCTUKAMH CTPOCHHUS aTOMOB  XMMHYECKHUX
JIEMEHTOB (COCTaB MW 3apsij sjapa, OOINee YHCIO JJICKTPOHOB W
pacmpenieieHde WX 10 DJICKTPOHHBIM  CJIOSIM), OOBSICHATH — OOIIHe
3aKOHOMEPHOCTH B M3MEHEHHUU CBOMCTB AJIEMEHTOB U UX COCAUHCHUU B
npejenax Majiblx MEepUoJOB W TJIaBHBIX MOATPYMI ¢ YYETOM CTPOCHUS UX
aTOMOB;

KJacCU(UIMPOBATh XUMUYECKUE DJIEMEHTHI, HEOPTAaHWYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (10 YUCIy U COCTaBY YYacTBYIOIIMX B pEaKIUU
BEILIECTB, MO TEIIOBOMY 3P (DEKTy, MO0 U3MEHEHUIO CTENEHEW OKHUCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapaKTepru30BaTh (OMHUCHIBATh) OOIME M CleupUUecKue XUMHUYECKUE
CBOMCTBa TMpPOCTBHIX M CJOXHBIX BEIIECTB, TMOJTBEPXkAasi OMKHCAHUE
OpUMEPAMH  MOJIEKYJISIPHBIX M HOHHBIX YpaBHEHUH COOTBETCTBYIOUIUX



XUMHUYCCKHX peaKuHﬁ;
COCTaBJIAAITb  YPABHCHUA BHeKTpOHHTH‘IeCKOfI Jucconuanmn  KHCJIOT,

LIEJI0YEH U COJIEH, TIOJIHBIE U COKPAILIEHHBIE YPABHEHUS PEAKIIMM HOHHOTO

06MeHa, YPaBHCHUA peaKuHﬁ, MNOATBCPKAAIOMIUX  CYIICCTBOBAHHC
TE€HETUYECKOM CBS3HU MCKAY BCUICCTBAMU PA3JIMYHBIX KJIACCOB,

pacKpbIBaTh CYLIHOCTb OKHUCJIMTEIbHO-BOCCTAHOBUTEIIBHBIX  pEaKIUU
MOCPEJICTBOM COCTABIICHHSI DJIEKTPOHHOTO OajaHca 3TUX PeaKluid;
IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HUX CTPOCHHS,
BO3MOYKHOCTH IIPOTEKAHUSI XUMHUUYECKUX MPEBPALLCHUNA B Pa3JIMYHbIX
YCIOBUSIX;

BBIYUCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO I MOJISIPHYIO MacChl

BEIIIECTB, MAacCCOBYIO JIOJIO0 XUMHUYECKOTO 3JIEMEHTA 10 hopmyIie
COCITMHEHMSI, MACCOBYIO JIOJIIO BEIECTBA B PACTBOPE, MPOBOJIUTH PaCUETHI
110 YPaBHEHUIO XUMHUYECKON PEAKITNN;

COOJII0/IaTh MpaBUJia MOJI30BAHUS XUMUYECKOHN MOCY 10N U Ta00paTOPHBIM
o0opyJoBaHMEM, a Takke IMpaBwia oOOpalleHus C BellecTBaMU B
COOTBETCTBHUM C MHCTPYKUUSMH TIO BBITIOJIHEHHIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB IO MOJYYEHUIO U COOMPAHHUIO Ta3000pa3HBIX BEIIECTB
(aMMHaKa 1 yTJIeKUCIIOro rasa);

MIPOBOAMTH PEAKIINH, TTOATBEPKIAIOIINE KAYSCTBEHHBIM COCTaB Pa3IMUHbBIX
BCIIICCTB: PACIO3HABATh ONBITHBIM TyTEM XJIOpHJ-, OpOMHUII-, HOIUI-,
kapOoHat-, ¢ocdar-, cuiIMKar-, cyiabdaT-, THIPOKCHUI-UOHBI, KaTHOHBI
aMMOHHUSI W HWOHBI M3YYCHHBIX METAJJIOB, MPHUCYTCTBYIOIIWE B BOJHBIX
pacTBOpax HEOPTaHUICCKUX BEIICCTB;

MPUMEHSATH OCHOBHBIC OTICPAIIMH MBICIIUTEIBLHOMN JACATEIHPHOCTH - aHATIU3 H
CHUHTE3, CpPaBHECHHE, 0000IICHUE, CHCTEMATH3AINIO, BBISIBJICHNUE IPUYNHHO-
CJICICTBEHHBIX CBSI3€HM - ISl M3YYCHHs] CBOMCTB BEIIECTB M XUMHUYECKHX
peakiuii, €CTeCTBEHHO-HAy4YHbIE METOJbl TO3HAHUS - HAOJIOJEHUE,
U3MEpEHUEe, MOACITMPOBAHUE, SKCIIEPUMEHT (pEaIbHBIM U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KIIACC
KosmmuecTBo yacos
Ne HaumenoBaHue pa3jiesioB U KonTposabHbie IIpakTH4eckune JJ1eKTpOoHHBIE (HU(PPOBBIE)
n/n TeM MPOrpaMMbl Beero padoThI padoThI o0pa3oBaTe/ibHbIE PeCypChl
Pasznea 1. [lepBoHayaibHbIe XUMHYECKHE TOHATHUS
XuMus — BaxHas 00J1acTh
11 €CTECTBO3HAHUSA U 5 5 Bu6iorexa LIOK
' MPAKTUYECKOU JIeSITEIIbHOCTH https://m.edsoo.ru/7f41837c
YenoBeKa
12 BemectBa u xummuieckue 15 1 Bu6mmoreka [JOK
peaKnuu https://m.edsoo.ru/7f41837c
Hroro 1o pasneny 20
Pa3nen 2. Baxkneiimime npeacraBuTe 1M HEOPraHMYECKUX BellleCTB
b1 Boznyx. Kucnopon. [Toustue 06 6 Bubmmoreka LIOK
' OKCHOAX https://m.edsoo.ru/7f41837c
52 Bonopoa.llonsitue o kucnorax u g 1 Bu6mrorexa LIOK
' COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. [TonsiTie 00 5 1 1 Bu6morexa [IOK
' OCHOBaHUSIX https://m.edsoo.ru/7f41837c
24 OCHOBHEIE K1aCChl 11 1 1 bubnnorexa [IOK
HEOPraHUYECKUX COCAVUHEHUIN https://m.edso0.ru/7f41837c
Hroro 1o pasnery 30

Paznea 3. [lepuoagnueckuii 3axoH u [lepuoauveckas cucrema xumuueckux 3j1emMeHToB /. U. MenpaeseeBa. CTpoeHue aToMoOB.
XuMnueckas cBsizb. OKHCJIANTEIbHO-BOCCTAHOBUTEIbHbIEC PEAKIIUN




Ilepronnueckuii 3aKOH U

31 [lepnoauueckast cucrema 7 bubnuoreka [IOK
' XUMUYECKHX dnemeHToB /1. U. https://m.edsoo.ru/7f41837c
MenneneeBa. CtpoeHue atoma
XuMuyeckas CBA3b. Eu6 1IOK
39 noIMoTeKa
OxncmTensHo 8 https://m.edsoo.ru/7f41837c
BOCCTAHOBHUTCIIBHBIC peaKI_II/II/I
Hroro no paszaeny 15 bubmiorexa [IOK
https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmiorexa [IOK
https://m.edsoo.ru/7f41837c
OBILIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoaundecTBo 4acoB DJIeKTPOHHbIE
ndpoBbLie
HaumeHoBaHue pa3iesioB U TeM (undp )
Ne ni/mm Kontposabnbie | IpakTtuueckne | 00pasoBaTe/bHbIe
IIpOFpaMMbI Bcero
padoTshI padoTsbI pecypceel
Paszned 1. BeniecTBO U XUMHYeCKHE peaKuu
11 [ToBTOpenue u yriryosieHre 3HaHUN 5 1 Bu6uorexa LIOK
OCHOBHBIX Pa3/IeNoB Kypca 8 kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHUI)IG 3aKOHOMEPHOCTH XUMHUYECKUX 4 Bu6uorexa LIOK
peaxknumn https://m.edsoo.ru/7f41a636
13 DNEeKTPOIMTHYECKAs TUCCOLIUALIHS. 3 1 1 Bu6mmorexa [JOK
XUMHUYCCKHE PEaKIMU B PaCTBOpax https://m.edsoo.ru/7f41a636
Utoro no pazneny 17
Pa3znea 2. Hemeraaibl 4 UX cOeAMHEHUS
b 1 OO6m1ast XxapakTepruCTUKa XUMUUECKHIX 4 1 Bu6uorexa IIOK
aneMenToB VIIA-rpynmer. I'anoreHst https://m.eds00.ru/7f41a636
OO61mas xapakTepuCTHKa XUMUIECKUX
.. bubanoreka LIOK
. snneMeHTOB VIA-rpymmel. Cepa u eé
2.2 Py p 6 https://m.edsoo.ru/7f41a636
COEIMHEHUSA
OO1mas xapakTepuCcTHKa XUMUIECKUX
but6mmoreka [IOK
2.3 3JIeMEHTOB VA-rpymmsl. A30T, hocdop u ux
Py bocpop ! 1 https://m.edsoo.ru/7f41a636
COEINHEHNS
OO01mas xapakTepuCcTHKa XUMUIECKUX . LOK
b4 ) . noInoTeKa
3HeMeHTUOB IVA-rpynmer. Yraepon n 8 1 2 https://m.edso00.ru/7f41a636
KPEMHHU 1 UX COCTHHECHHS
Hroro no pasneny 25




Pasznen 3. MeTa/Li1bl M X COCIMHCHUA

3.1 OO01ue cBOMCTBA METAIIOB 4 bu6nuorexa [HOK
https://m.edsoo.ru/7f41a636
3.2 BakHeillne MeTaJuIbl U UX COSIUHEHUS 16 bu6nuorexa [HOK
https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Pasnen 4. Xumus u okpyxaionias cpeaa
4.1 BeriectBa 1 MaTepualibl B )KH3HH YeIOBEKA 3 bubnmnorexa [IOK
https://m.edsoo.ru/7f41a636
Utoro no pazneny 3
PesepBHOE Bpems 3 Bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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