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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XUMHUKM Ha YpPOBHE OCHOBHOrO 0O0IIero oOpa3oBaHus
COCTaBJICHA Ha OCHOBE TpeOOBaHMI K pe3yjbTaTaM OCBOEHHS OCHOBHOM
o0pa3zoBaTeIbLHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, MPEACTABICHHBIX
B ®I'OC OO0, a Takxke Ha OCHOBE (QeAepalbHOM paboyeil nporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIIUU MPENOJaBaHUsl YYEOHOTO MpeIMeTa « XUMHUSH
B 00pa3oBaTelibHbIX Opranu3anusax Poccuiickoit @enepanuu.

[Iporpamma mo xuMuM Ja€T TPEACTABICHUE O IENsIX, OOIlel cTpaTeruu
oOyueHusl, BOCIUTAHUS U Pa3BUTHS OOYYAIOMIMXCS CpPEACTBAMHU Y4EOHOTO
npeaMera, YCTaHaBJIMBAECT 00s3aTeNbHOE MIPEAMETHOE COJZIEpKaHHUE,
MpEeAyCMaTPUBAET PACIpPENECICHUE €ro I0 KiaccaM M CTPYKTYpPUPOBAHHE IO
pa3jenaM M TeMaM MporpaMMbl MO XUMHH, ONPEACISIET KOJIMYECTBEHHBIE U
Ka4eCTBECHHbIEC XapaKTEPUCTUKU COJIEpKaHMUS, PEKOMEHIYEMYIO
MOCJEAOBATEIbHOCTh M3YYEHHS] XHUMUU C YYETOM  MEXKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM y4yeOHOTO Ipoliecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYaroluXCsi, OIpeAeNseT BO3MOXKHOCTH MpeaMera i
peanuzanuu TpeOOBaHUN K pe3ysibTaTaM OCBOCHUS OCHOBHON 0Opa3oBaTeIbHOM
porpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMsl, a TakXke TpeOOBaHUM K
pe3ysibTatamM 00y4YeHHs] XMMHUH Ha YPOBHE II€JIei U3yUeHHs MPEeIMETa U OCHOBHBIX
BUJIOB Y4E€OHO-IO3HABATEIbHOU JEATEIbHOCTU OOYYaloIIerocs IO OCBOCHUIO
y4e0HOTO CO/IepKaHUSI.
3HaHWEe XUMUHU CIYKUT OCHOBOM i  (OPMUPOBAHUS MUPOBO33PEHUS
oOy4aromierocsi, ero MnpejCcTaBiICHUl 0 MaTepUaTbHOM EIMHCTBE MHpPA, BAKHYIO
posib urparot GopMHUpPyEeMbIe XUMHEH TPEICTAaBICHUS O B3aMMOIPEBPAIICHUSIX
DPHEPTrUd M 00 HSBOJIOIMHU BEIIECTB B MPUPOJE, O MYTAX PEHICHUs TiI00agbHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS YEJIIOBEUECTBA — CBHIPHEBOM, SHEPreTHUUYECKOM,
MUIIEBOM U 9KOJIOTUYECKON 0€30MacHOCTH, MPOOJIeM 3IpaBOOXPaHEHUS.

N3ydyeHne xumun:

CIIOCOOCTBYET peaju3aiii BO3MOXKHOCTEH [JIsi camMopa3BUTHS U (POPMHUPOBAHUS
KYJIbTYpPbI TUYHOCTH, €€ 00111eH 1 PyHKIIMOHAIHLHOW TPaMOTHOCTH;

BHOCUT BKJIaJd B (POpMHUpOBaHUE MBIIIJICHUS W TBOPYECKUX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOATENIbHOM y4eOHOM  JesATENbHOCTH,
AKCIEPUMEHTAJIbHBIX M MCCJIEOBATEIbCKUX YMEHHH, HEOOXOJAUMBIX Kak B
MOBCEIHEBHOM KU3HH, TaK U B MPO()ECCHOHATBHOM JACATEILHOCTH;

3HAKOMHUT CO CHenuuUKON HAyYHOTO MBINLICHUS, 3aKJIaJIbIBA€T OCHOBBI
LEJTOCTHOTO B3MJIsiIa HA €UHCTBO NPUPOJBI U YEIIOBEKA, SBJISIETCS OTBETCTBEHHBIM
ATanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;
CrIoco0CTBYET (hOPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HaHUSM, K MPUPOAE, K YEJOBEKY, BHOCHUT CBOW BKJIaJ B DKOJOTHYECKOE
o0Opa3oBaHHe 00YUArOIIUXCS.

JlanHble HampaBiieHWs B OOyYEHWH XWMHUHM OOECTIEYMBAIOTCS CHEIU(UKON
COJIepKaHMsl  y4eOHOTO  TMpeaMeTa, KOTOPBbIM  SIBISETCS  IearorMuecKu
aJlalTHPOBAHHBIM OTpa’keHHEeM 0a30BOM HAYKH XMMHUU Ha OINpPEIeIEHHOM dTane eé
pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOTO 001ero o0Opa3oBaHUsl OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIIMMUCS CHUCTEMBI MEPBOHAYAIbHBIX NOHATUNA XUMHUHU, OCHOB
HEOPraHWYEeCKOM XUMUM U HEKOTOPBIX OTAEIBHBIX 3HAYMMBIX ITOHATUHN
OpraHU4YECKON XUMUU.

CrpykTypa coiepaHusi IpOrpaMMbl MO0 XUMHUHM CHOPMHUPOBAHA HAa OCHOBE
CUCTEMHOTIO Ioaxoaa K €€ u3ydeHuro. CoaepikaHue CKIAAbIBACTCS U3 CUCTEMBI
IIOHATUI O XUMUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHATUN O XUMHUYECKON
peakuuu. OO0€ H3TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbl MO IPHUHIMILY
IIOCJIEA0BATEIBHOTO PA3BUTHs 3HAHUM HA OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOr0 YpOBHS:

—aTOMHO-MOJIEKYJISIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHMS;

—niepuoandeckoro 3akona Jl. 1. MeHnneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

—y4Y€HHSI O CTPOECHUHU aTOMa U XUMHYECKOU CBSI3U;

—MpEICTaBICHUA 00 3JIEKTPOIMTUYECKOM JAHUCCOIMAllMM  BELIECTB B
pacTBopax.

Teopernyeckne 3HaHUSA PACCMaTPUBAIOTCS HA OCHOBE SMIIMPHUYECKH
MOJIyYEHHBIX U OCMBICJIEHHBIX (DAKTOB, pa3BUBAIOTCS MOCIEI0BATEIBHO OT OJJHOTO
YPOBHS K JpPYromy, BBINOJNHSAS (PYHKUMH OOBSICHEHHS U MPOTHO3UPOBAHMS
CBOMCTB, CTPOEHUSI U BO3MOXHOCTEW INPAKTHYECKOTO NMPUMEHEHHSI U IOIYYEHUS
M3Yy4aeMbIX BEILECTB.

OcBoeHue mnporpaMMbl 1O XUMHUU  CIHOCOOCTBYET  (DOPMUPOBAHUIO
IIPEACTABIICHNUS] O XUMUYECKOM COCTABIIAIONIEN HAYYHOM KAPTUHBI MHUPA B JIOTHKE
e€ CHCTEMHOW MpHUpOJbl, LIEHHOCTHOIO OTHOLIEHHS K HAyYHOMY 3HAHUIO U
METO/JaM TO3HaHUs B Hayke. M3yueHue XUMHHM TPOUCXOJUT C MNPUBJICYEHUEM
3HAHWM W3 paHee W3YYEHHBIX Y4YeOHBIX NpeaMeToB: «OKpyKalomUid MUPY,
«buonorus. 5—7 kiacce» U «Pu3nKa. / KIaccey.

[Ipy wu3yyeHMH XUMHMH TPOUCXOAUT (OPMUPOBAHME 3HAHUH OCHOB
XUMHYECKON HAyKH KaK 00JIaCTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOM
NEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MHPOBOM KYJBTYpHI.
3amaya yyeOHOro IMpeaMeTra COCTOMT B (OPMHUPOBAHUU CUCTEMBI XUMHUYECKHX
3HAHUN — BaKHEUINX (PaKTOB, MOHATHH, 3aKOHOB M TECOPETUUSCKUX IOJIOKCHHM,
JOCTYMHBIX O00O0OIIEHUI MHMPOBO33PEHUECKOIO XapakTepa, s3blka HayKu, B
OpUOOIIEHNHM K HayYHbIM METOJaM T[IO3HAHUSA TMPU HU3YYCHHH BEIIECTB U
XUMUYECKUX PEaKUui, B (POPMUPOBAHUM U PA3BUTUU MMO3HABATEIIbHBIX YMEHHUUN U
UX TPUMEHEHWH B Y4YEOHO-NO3HABATENIbHOW M y4eOHO-UCCIEeI0BATEIbCKON
NeATEIbHOCTH, OCBOCHHMM NpaBWI 0€30MacCHOr0 OOpallleHusi C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HU.

[Ipy M3yyeHUM XMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs Ba)XKHOE
3HauY€HUE MPUOOPENH TaKUe 1eJIH, KaK:

—(hOpMUPOBaHUE MHTEJUIEKTYaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSITEIBHOMY MPHUHITHIO PEIICHUH,
CHIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOUIMMCS YCIOBUSAM KU3HU;

—HamnpaBlI€HHOCTh  OOy4YeHUs]  HA  CHUCTEeMAaTU4YeCKOoe  MpHOOIIEeHHE
oOydaromuxcss K CaMOCTOSATEIbHOM IM03HABATEIBHON JEATENbHOCTH, HAyYHBIM



METOAaM TMO3HAHUSA, (OPMHUPYIOIUM MOTHBAIMIO W PA3BHTHUE CIIOCOOHOCTEH K
XHMHU;

—o0ecrnevyeHrne yCcIoBHi, CIOCOOCTBYIONMINX MPHUOOPETEHUI0 00YJarOIIUMUCS
OIbITa Pa3HOOOpPa3HOW MAEATeTHLHOCTH, MO3HAHUA W CaMOIO3HAHWS, KIFOUEBBIX
HABBIKOB (KJIFOUEBBIX KOMIIETEHITMI), WMEIONUX YHUBEPCAIbHOE 3HAYCHHUE MJIs
Pa3IUYHBIX BUJOB JICATEIHHOCTH;

—(popmupoBanne o0meld (QyHKIMOHAIPHONM W  €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIC YMCHHH OOBSACHATL M OICHWBATH SIBJICHHS
OKpY’KaOIIIer0o MHpa, WCIOJIb3Yysl 3HAHWUS W OIBIT, MOJYYCHHBIC NMPU H3yUECHUH
XUMHH, TPUMCHITh WX IPU PEHICHHH MPoOJIeM B IOBCEAHCBHOW KH3HU M
TPYZIOBOU JIEATENBHOCTH;

—popMmupoBaHre y  OOydYalOmMXCS  TYMAHUCTUYECKUX  OTHOIICHUH,
MOHMMAaHUS [EHHOCTH XUMHUYCCKMX 3HAHHW JUISI BBIPAOOTKH ASKOJIOTHYECKU
IIeJIeCO00Pa3HOr0 TIOBEACHUS B OBITY W TPYAOBOH JEATEIBHOCTH B IEJSAX
COXpPaHEHHS CBOETO 3/I0POBbsI U OKPY>KAIOIIEH MPUPOIHON CPE/Ibl;

—pa3BUTHE MOTHBAIMA K OOYYEHHUIO, CIOCOOHOCTEH K CaMOKOHTPOJIO U
CAMOBOCIIMTAHMIO HA OCHOBE YCBOCHHSI OOIICUENIOBEYECKUX LIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY TPO(MUIIS M HANPABICHHOCTH AAJbHEHIIIETO
oOyJeHus.

OOmiee dYWCIO dYacoB, OTBEAEHHBIX IS HM3yYeHUS XHMHH Ha YPOBHE
OCHOBHOT0 0011Ier0 00pa3oBanus, coctaBiseT 136 gacoB: B 8 kimacce — 68 wacos (2
Jaca B Hezemo), B 9 kitacce — 68 wacoB (2 yaca B HeJICIIO).

COAEPKAHUE OBYUYEHUA

8 KJIACC

IlepBoHaya/ibHbIe XUMHUYECKHUE IOHATHS

[Ipeametr xumun. Posib XMMHM B KW3HH YEJIOBEKA. XHUMHUSI B CUCTEME HAYK.
Tena u BemecTBa. PU3WYECKUE CBOMCTBA BEIICCTB. ArperaTHOE COCTOSHUE
BeniecTB. [loHATHE O MeTomax IMO3HAHUA B XMUMHUHM. YUCTBIE BEIIECTBA U CMECH.
CriocoOsI pa3aeineHus: CMecei.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE dJIEeMEHTbl. CHUMBOJBI XUMUYECKHUX
31eMeHTOB. [IpocThie U COKHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuyeckas popMyna. BaeHTHOCTh aTOMOB XUMUUYECKUX AJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cocTaBa BemiecTB. OTHOCUTENIbHAs aToMHas Macca. OTHOCHUTEIbHAs
MOJIEKyJIsIpHasg Macca. MaccoBasi oyl XUMHYECKOTO JIEMEHTA B COCIMHEHNH.

KommuectBo BemecTtBa. Monb. MonsipHas macca. B3auMocBs3b KOJIMUECTBA,
Macchl W 4YHCIa CTPYKTYPHBIX €AWHUIl BemiecTBa. Pacuérel mo Qopmynam
XAMUYECKUX COCITMHCHUU.

DU3NYECKUE U XUMUYECKHUE SBJICHUA. XUMUYECKasi peakiusi U €€ NMpU3HaKHU.
3aKOH COXpaHEHHsSI MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHYCCKUX PEeaKIni (COCTUHECHUS, PA3I0KCHUS, 3aMeIeHNs, 0OMEHa).

Xumuueckuii IKcnepumenm:



3HaKOMCTBO C XMMHUYECKOW MOCYIOH, MpaBuiiaMu pabOThl B JTaOOpaTOpuu U
npuémMamMu oOpalleHus ¢ J1abopaTopHbIM 000PYJOBAaHUEM, W3YUYEHUE U OINUCAHUE
bu3nuecKkux CBOMCTB 00pa3lloB HEOPraHMYECKUX BEIECTB, HaOII0/IeHHE
busnueckux (IJIaBJIeHUE BOCKa, TasHUE JbJa, pacTUpPaHHE caxapa B CTYIIKE,
KUIICHUE M KOHACHCAIMS BOJAbI) U XUMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIUBAHUE
MEJTHOM MPOBOJIOKHU, B3aUMOJICHCTBUE MeJa C KUCIOTOMN) SIBJICHUM, HAOMIOACHUE U
ONKMCAHWE TPU3HAKOB MPOTEKAHUS XUMHUYECKHX peaklHil (pasiiokeHue caxapa,
B3aUMOJICVCTBUE CEPHON KHUCIOTHI C XJOPUAOM Oapusi, paszyioKeHUE TMAPOKCHUIA
meau (I1) mpu HarpeBaHuu, B3aMMOJCHCTBHE kele3a ¢ pactBopoM cosr meau (11),
U3yYeHHE CIOCOOOB pa3ieieHUs CMeCed: ¢ MOMOIIbI0 MarHura, (GUIbTPOBAHHE,
BbIMIApMBaHUeE, JUCTWUIALUA, XpoMarorpadus, TpoBeIeHINE OYIUCTKH MOBAPEHHON
COJIM, HaONIOAEHWE W  ONUCAaHWE  pe3yJbTaTOB  IPOBEACHMS  OIbITA,
WJUTFOCTPUPYIOLIETO0 3aKOH COXPAHEHUS MacChl, CO3JAaHHUE MOJEIIEW MOJIEKYII
(1apocTep;KHEBBIX).

BaxxHeline npeacTaBuTe M HEOPraHUYECKUX BeLIEeCTB

Bo3nyx — cmech rasos. CocraB Bozayxa. Kucnopox — ajieMeHT W IpocToe
BenlecTBo. HaxoxxneHwe kuciaopojna B HpHUpone, (PU3MUECKHME U XUMHUYECKHE
cBoiicTBa (peakuuu ropenusi). Oxcuzabl. I[lpumenenune xucnopoga. CrocoObl
NOJly4YeHHUsl KUCJIopoJa B JabopaTopuu M MPOMbIIUIEHHOCTH. Kpyrosopot
Kucaoposa B mpupojie. O30H — aJI0TpoIHas MOIU(UKALNS KUCIOPOA.

TennoBolr 3(pPexT XUMUYECKON peakuuu, TEPMOXMMUYECKHE YPaBHEHUS,
DK30- M DHAOTEPMHUYECKHE peaKUuU. TOIUIMBO: yrojlb MU METaH. 3arpsA3HCHHE
BO3]lyXa, YCUIIEHHE MMAPHUKOBOTO 3(pdekTa, pazpylieHne 030HOBOTO CIIOSI.

Bopopon — »memeHT u mpoctoe BemecTBO. HaxoxkaeHue Bomopona B
npupoae, (U3MYECKUE U XUMHUYECKHME CBOWMCTBA, MPUMEHEHHUE, CIOCOObI
nony4yeHust. KucmoTel u conu.

Moutsipablit 00BEM Ta30B. Pac4€Thl M0 XUMUYECKUM YPAaBHEHUSIM.

dusnueckne CBOWCTBAa BOAbl. Boma kak pactBopurenb. PacTBOpEL
HacelllieHHbIE M HEHACBILIECHHBIE PAacTBOPBI. PacTBOPMMOCTH BEIIECTB B BOJE.
MaccoBasi 10JIs BEIIECTBa B pacTBOpE. XMMHUECKHE CBOMCTBA BOAbI. OCHOBAHUS.
Ponp pacTBOpoB B IIpUpoJ€ U B KU3HU 4esloBeKa. KpyroBopor BoAbl B IIpUPOJE.
3arpsi3HeHHe NpUPOAHBIX BOJA. OXpaHa U OYUCTKA IPUPOJHBIX BOI.

Knaccudukanusa ueopranmyeckux coemunenuid. Oxcunpl. Kiaccudukanus
OKCUJIOB:  cojieoOpaszyroniue  (OCHOBHBIE, KHCIOTHBIE, aMOTepHbIE) U
HecosieoOpaszyromue. Homenknarypa oxcugoB. Du3nyeckue ©U XUMHUYECKUE
CBOMCTBa OKCHUJIOB. [TorydueHrue okCuaoB.

OcHoBanusi. Krnaccudukaiumss OCHOBaHUN: WIENOYM U HEPACTBOPUMBIE
ocHoBaHusA. HomeHnkiarypa ocHoBaHuii. Dusznueckue U XUMUYECKUE CBOMCTBA
ocHoBaHuM. [loyyeHne ocHOBaHUM.

Kucnotel. Knaccudukanus xkuciaor. Homenknarypa kucinor. @usznyueckue u
XAMHUYECKUE CBOWCTBA KUCIOT. Psan aktuBHOocTM MetaimioB H. H. bekerona.
[lonyuyeHnne KuCIOT.

Comu. Homenknarypa coneil. dusndyeckne 1 XMMHUYECKUE CBOMCTBA COJIEH.
[lonyuenue cosen.

['eneTnyeckas CBsI3b MEXKAY KJIaCCaMU HEOPTAHUYECKUX COCIUHEHHM.



Xumuueckuii IKcnepumenm:

Ka4eCTBEHHOE OIPENICIICHUE COJICPKaHUs KUCIOpOoAa B BO3/IyXeE, MOIyUYCHHUE,
coOupaHue, paclo3HaBaHUE U M3YYCHHE CBOMCTB KHUCIOPOJa, HaOIIOACHUE
B3aUMOJICHCTBUA BEIIECTB C KHCJIOPOJAOM M YCJIOBHUA BO3HUKHOBEHUA U
MpeKpalleHuss TopeHus (Mokapa), O3HAKOMJIEHHE ¢ o0O0pa3llaMH OKCHUJIOB H
OMHMCaHHWE WX CBOWCTB, IOJy4YeHHE, COOMpaHHME, paclOo3HABaHHE M H3yYCHHUE
CBOMCTB BOjJOpojaa (ropeHre), B3auMozcicTBre Bomopoaa ¢ okcuaom menu (1)
(BO3MOKHO HCIIOJIB30BaHUE BHJIEOMATEPUATIOB), HAOIIOJICHUE OOpa3lioB BEIIECTB
KOJIM4ecTBOM 1 MoOJIb, HCCIIEIOBAaHME OCOOCHHOCTEM pPacTBOPEHHUSI BEIIECTB C
pPa3IMYHOM PACTBOPUMOCTBIO, IPUTOTOBICHUE PACTBOPOB C OMNPEACIEHHON
MAaCCOBOM JI0JIEW PACTBOPEHHOIO BEIIECTBA, B3aUMOAECHCTBUE BOJbBI C METAJLUIAMU
(HaTpyeM ©  KaibllueM) (BO3MOXKHO HCIOJIb30BAaHHE BHJIEOMATEPHANIOB),
uccieoBaHue 00pa3lOB  HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX  KJIACCOB,
HaOJII0ICHNE U3MEHEHUSI OKPACKU MHAMKATOPOB B PACTBOPAaX KHUCIOT W IIEJIOYEH,
u3ydeHue B3aumojeicTBus okcuaa meau (Il) ¢ pacTBopoMm cepHOM KHCIIOTHI,
KHCJIOT C MeETajulaMHy, pPEeakluil HEUTpalM3aluM, IOJyYEHHUE HEPACTBOPUMBIX
OCHOBAHUM, BBITECHEHHE OJHOTO METaJlla JIPyTMM W3 PacTBOpa COJM, PEUICHUE
AKCHEPUMEHTANIbHBIX 3a/lad Mo Teme «BaxkHelmue Kiacchl HEOPraHUYECKHUX
COCOMHECHUI.

IHepuoanueckuit 3axkoH u Ilepuoaumyeckas cucreMa XUMHYECKHX
iemMeHToB JI. U. Mengeneesa. CrpoeHne aroMoB. XUMHYECKAsl CBA3b.
OKHuCIUTEIBHO-BOCCTAHOBUTE/IbHbBIC PEeaKIUU

[lepBble TOMBITKA KJIAcCU(PUKAIMU XUMUUYECKUX dJeMeHTOB. [loHsTue o
IPYIINax CXOJHBIX DJIEMEHTOB (IIEJIOYHBIE U IIETOYHO3EMEIbHbIE METAJLIbI,
raJIOreHbl, MHEPTHBIE Ta3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEPHbIE OKCUIBI
U TUAPOKCHUJIBI.

ITepuoauueckuii 3akoH. [lepuoanyeckas cucremMa XUMHYECKHUX 3JIEMEHTOB /1.
N. MengeneeBa.  KopoTkomepuonHas u  JauHHOTMEpuoAHas  (OpMbI
[Tepuoanueckou cucrembl xumudeckux diaemMeHToB J[. . MenneneeBa. [lepruoasl
u rpynmnbl. Duznueckuil CMBICH TMOPSAJKOBOTO HOMEPA, HOMEpPOB IlepuoAa H
IPYIIIbI 3JIEMEHTA.

Crpoenue atomoB. CoctaB atoMHbIX sifep. M3otomnbl. DnekTpoHbl. CTpoeHue
AIEKTPOHHBIX  00oMouek aTtomMoB TepBbIXx 20 XHWMHYECKHX  DJICMEHTOB
ITepuomnueckon cucremnl JI. M. MennpeneeBa. XapaKTEpUCTUKA XUMHUUYECKOTO
AJIEMEHTA 10 €ro MnoJiokeHuto B [lepuoguueckoi cucreme . . Menneneena.

3aKOHOMEPHOCTH H3MEHEHHSI paguyca aTOMOB XHMHUUYECKHUX JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKUX CBOMCTB MO IPyNIiaM U MEPUOJIaM.

3nauenue [lepuoamueckoro 3akoHa u [lepuoandyeckoil CUCTEMBI XUMUYECKUX
JJIEMEHTOB Ui pa3BUTUsA Hayku W IpakTukd. [[. M. MenneneeB — y4y€Hbli U
rpakJaHuH.

Xumuyeckass cBs3b. KoBaneHTHast (MOJisipHAasT W HEMOJSpHAsi) CBSI3b.
DNEeKTPOOTPUIATETbHOCTh XUMHUECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp  okucieHus.  OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
[Iporecchl OKUCIEHUsI U BOCCTaHOBIIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:



u3ydyeHre oOpasloB BEIIECTB METAUIOB M HEMETAJJIOB, B3aHMMOJCIHCTBHE
THJIPOKCHJIa IIMHKA C PAcTBOPaMH KHUCJIOT W IIEJI0YeH, MPOBEICHHE OIBITOB,
WUTIOCTPUPYIOMIMX ~ MPUMEPHl  OKUCIIUTEIHHO-BOCCTAHOBUTENBHBIX  PEaKIIHid
(ropeHue, peakiuy pa3IoKeHHS, COCTUHEHUS).

Meswcnpeomemmnuwie céasu

Peanm3amuss MEXIpeIMETHBIX CBSI3eH NpU W3YYCHWH XMMHUA B 8 Kiacce
OCYIIIECTBIISIETCS 4epe3 HCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAyYHBIX
MOHATUH, TaK W TOHSATHUH, SBJSIOMUXCS CUCTEMHBIMU TSI OTACTBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTecTBEeHHO-HAyYHbIC MOHSATHS: HAYYHBIH (PaKkT, TUNIOTE3a, TECOPHS,
3aKOH, AaHallu3, CHUHTE3, KJIacCHU(PHUKAIUs, MEePUOJUIHOCTh, HAOIIOJICHHE,
HKCIIEPUMEHT, MOJICTIMPOBAHKE, U3MEPEHUE, MOJECIb, SIBJICHHE.

®duszuka: marepusi, aToM, OJIEKTPOH, TPOTOH, HEUTPOH, HOH, HYKIHU],
U30TOIIbI, PaJMOAKTUBHOCTh, MOJIEKYJIa, 3JIEKTPUUYECKUM 3apsis, BEILIECTBO, TEIO,
00BbEM, arperaTHoe COCTOSIHME BEIECTBA, ra3, (U3NYECKUE BEITUUYMHBI, €IUHUIIBI
U3MEPEHMsI, KOCMOC, IIJIaHEeThI, 3BE3/1bl, CONHIIE.

buonorus: gporocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, runpochepa, MUHEpabl, TOPHBIE TOPO/IbL, ITOJIE3HBIE
UCKOIIaeMble, TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBO M XMMHUYECKasl peaKUMs

[Tepunonnueckuit 3akoH. [lepnoanyeckas cucremMa XMMUYECKUX JIEMEHTOB /l.
N. MenneneeBa. CTpoeHHME aTOMOB. 3aKOHOMEPHOCTHM B HU3MEHEHWUU CBOMCTB
XAMHUYECKUX DJJEMEHTOB MEPBBIX TPEX TMEPUOAOB, Kadus, KaJIbUi MW UX
COCOMHEHUN B COOTBETCTBUU C IIOJIOKEHHEM 3JIEMEHTOB B Illeproanueckou
CHUCTEME U CTPOCHUEM UX ATOMOB.

CrpoeHre BeniecTBa: BUAbl XUMHYECKOW CBSI3U. THUIBI KPUCTAJUIMYECKUX
PELIETOK, 3aBUCUMOCTh CBOKMCTB BELIECTBA OT THIIA KPUCTAJUIMYECKON PEIIETKU U
BUJIa XUMHYECKOM CBS3H.

Knaccudukanys m HOMEHKIIaTypa HEOPTraHUYECKUX BEIIECTB. XHUMUYECKHE
CBOMCTBA BEUIECTB, OTHOCSUIMXCA K PAa3IMYHbIM KJIACCaM HEOPTraHHMYECKUX
COEMHEHUMN, TEHETUYECKAs CBSI3b HEOPraHMYECKUX BEILECTB.

Knaccuduxanys XuMUYeCKUX Peakivil 1Mo pa3IMuHbIM PU3HAKaM (TI0 YUCITY
M COCTAaBy YYacTBYIOIIMX B PEAKIMM BEIIECTB, MO TEIJIOBOMY 3(dQeKTy, Mo
W3MEHEHUIO CTENEHEW OKHMCIICHUS XMUMHUYECKHX AJIEMEHTOB, IO 0OpPaTUMOCTH, IO
YYaCTHIO KaTajin3aTopa). DK30- U SHJIOTEPMUUYECKUE PEaKIMH, TEPMOXUMHUUYECCKUE
YpaBHEHHUS.

[Tonsitue o ckopocth XuMHUecKoW peakinuu. [loHsTHE 00 OOpaTHMBIX H
HEOOpPAaTUMBIX XMUMHUYECKUX peakiusX. [IoHsITHEe 0 TOMOTEHHBIX U TeTepPOTreHHBIX
peakuusx. [lonsarne o karammse. [lonsTue 0 xumuueckom paBHoBecuu. DakTopsl,
BIIMSIFOIIME HA CKOPOCTh XMUMHYECKOW PEAKIUU U IIOJOKEHUE XUMHUUYECKOTO
PaBHOBECHSL.



OKHUCIAUTENbHO-BOCCTAHOBUTEbHBIE  PEAKIMHM,  AJICKTPOHHBIA  OasaHC
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON  PEAKIIUH. CocraBneHue  ypaBHEHUU
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIX ~ PEAKIMA C  HCHOOJb30BAHHEM  METOJA
AJIEKTPOHHOTO OasiaHca.

Teopust MEKTPOIUTUYECKON AUCCONUALNNA. DIEKTPOIUTHI U HEAIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M OHCCOLMAIMU BEMIECTB C PAa3JIMYHBIMU BUJAMH
XUMHUYeCcKoi cBsizu. CteneHb auccouranuu. CUIIbHbBIE U CIa0ble 3JIEKTPOJIUTHI.

Peakiuu noHHOTO OOMEHA. YCIIOBUS MPOTEKAHUS PEaKIMii HOHHOTO OOMEHa,
NOJIHBIE M COKpAIUEHHbIE HMOHHBIE YpaBHEHHs peakuuil. CBOICTBa KHCIIOT,
OCHOBAaHMM W COJE B CBET€ MPEICTAaBICHUNA 00 3IEKTPOJIUTUYECKON
nuccounanyu. KauectBeHHble peakiuu Ha HOHBL. [IoHsTHE O THIpONIM3E Cconel.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHME C MOJEISAMH KPHUCTALUIMYECKUX PEMIETOK HEOPTaHUYECKHUX
BEIIIECTB — METAJIOB W HeMeTaioB (rpadura M anmasa), CIOXKHBIX BEIECTB
(xJopuaa HaTpuUs), UCCIEIOBAHUE 3aBUCUMOCTH CKOPOCTH XMMHUYECKOW peakiuu
OT BO3JICUCTBHUS PANIMUHBIX (PAKTOPOB, HCCIEAOBAHUE DIEKTPONPOBOIHOCTH
pacTBOpPOB  BELIECTB, IpoLecca AUCCOLMALMM KHMCIOT, INEJI04Yer U  Ccojei
(BO3BMOXKHO  MCIIOJIb30BAHME  BHJEO MaTepuasioB), MPOBEIACHHE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TPU3HAKM  TPOTEKaHWS  peakluii HOHHOro  OoOMEHa
(oOpa3oBaHue ocajka, BBIJEICHHE Ta3a, O0Opa30BaHUE BOJbI), OIBITOB,
WUIKOCTPUPYIOIIMX ~ NPUMEPBI  OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX  pEAKLUN
(ropeHue, peaklMH pas3yIoKEHUs, COCIMHEHHUs), PACIO3HABAaHUE HEOPraHUYECKHUX
BEIIECTB C IIOMOMIBIO KAYECTBEHHBIX pEaKUMWd HA HOHBI, PpEIICHHE
DKCIEPUMEHTAJIbHBIX 3a]1a4.

HemeTaJyibl 1 MX COeIMHEHUS

OO6mast xapakTepucTuka TrajoreHoB. (OCOOEHHOCTH CTPOCHUSI aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHue U (U3HYECKHUE CBOMCTBA MPOCTHIX
BEIIECTB — TajloreHoB. XMUMHUYECKHE CBOWCTBA Ha NPUMEpEe  XJopa
(B3aUMOJIEHiCTBHE C METa/UlaMH, HEMeTajUlaMH, I[Ieio4amu). XJIIOpPOBOIOPO/I.
CosisiHass KMCIIOTAa, XMMHUYECKUE CBOMCTBA, IMOJydeHHUE, NpumeHeHue. JlelicTBue
XJOpa U XJOpPOBOJOPOJA Ha OPraHU3M YelOBeKa. BakHeilmme XJIOpUAbl U X
HAaxO0XJICHUE B IIPUPOJIE.

OO6miast xapaktepucTrka 351eMeHTOB VIA-rpynmbel. OCOOEHHOCTH CTpOEHUS
aTOMOB, XapaKTepHbIE cTerneHu okucieHuss. CTpoeHue W (pu3myecKkue CBOMCTBA
MPOCTBHIX BELIECTB — KUCIOPOAA U Cepbl. AJUIOTPOIHbIE MOAU(DUKAIIUN KUCIOPOIa
U cepbl. XuMuyeckue cBoicTBa cepbl. CepoBOAOPOJ, CTpoeHHe, (PU3HYECKUE U
XUMHYECKHE CBOMCTBA. OKCUIBI CEpbl KaK MPEACTABUTENN KHUCIOTHBIX OKCHIOB.
CepHas kuciora, (Qunueckue U XUMHYECKHE CBOMCTBa (00IIME Kak
NpEeACTaBUTENSl KJlacca KHUCIOT U crnenuduyeckue). XUMHUYECKUE PEeaKIMH,
JeKale B OCHOBE IMPOMBIIUIEHHOTO CHOC00a MOJIYYeHHS] CEpPHOM KHCIOTHI.
[Ipumenenue cepHoi KuciaoThl. COMu CEpHON KUCIIOThI, KAU€CTBEHHAs peaKklys Ha
cynb(dar-uon. Haxoxxnenue ceppl u €€ COEAMHEHWN B TPHUPOAEC. XHUMHUUYECKOE
3arpsi3HEHHE OKPYKAIOIIEH Cpelbl COENMHEHUSIMHU CEpPbl (KUCIOTHBIE JIOXKIH,
3arpsi3HEHUE BO3/1yXa U BOJOEMOB), CLIOCOOBI €T0 MPEA0TBPAIICHHUS.



OOmasi xapakTepucThKa 3JeMeHTOB VA-rpynnbl. OcOOEHHOCTH CTPOCHHS
aTOMOB, XapaKTEpHbIE CTENEHU OKHUCIECHHS. A30T, PaCHpPOCTPAHEHHE B MPHUPOJIE,
dbusnyeckue u xumMudeckue cBoiictea. KpyroBopor a3ora B npupoje. AMMHAK, €ro
bu3nUecKue 1 XuMUYECKHUE CBOMCTBA, NoJydeHue U npuMeHeHue. Coiau aMMOHUS,
ux (U3NUECKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHUS. A30THasi KUCJIOTa, €€ MoyydeHue, (pu3nyeckue M XUMUUYECKUE
CBOlcTBa (0OIlIME Kak TMpEACTaBUTENsl Kiacca KUCIOT M cHerupUuyeckue).
Hcnonb30oBaHWEe HUTPATOB M COJIEM aMMOHHMSI B Kaue€CTBE MHUHEPaIbHBIX
ya0OpeHuil. XMMHUECKOE 3arpsi3HEHUE OKPYKAIOIIeH cpeabl COeAMHEHUSAMU a30Ta
(KUCTIOTHBIE MOXAM, 3arpsA3HEHHE BO3AyXa, IMOYBBI W BOJoEMOB). Docdop,
anyotpornueie Moaupukamuu ¢Gocdopa, (u3HUECKHEe M XUMHUECKHE CBOWMCTBA.
Oxcun dochopa (V) u pochopHas kuciora, GU3HIECKIE U XUMUISCKUE CBOWCTBA,
nosyuenue. Mcnonp3oBanne GpocdaToB B KAYECTBE MUHEPAIbHBIX YIOOPEHUH.

Oo6mast xapaktepucTuka 3jeMeHTOB [VA-rpynmbel. OcoOOEHHOCTH CTpOEHUSs
aTOMOB,  XapaKTEpPHbIE  CTENEHU  OKHUCIECHHUS.  YTIEpoHd,  aJUIOTPOIIHbBIC
MOAU(UKAIIMKM, PACIPOCTpaHEHUE B TPHUPOAE, (PU3NYECKHE U XUMHUYECKUE
cBoiicTBa. AncopOuus. KpyroBopot yriaepona B npupoje. OKCUIbI yriiepoaa, ux
buznueckue W XUMUYECKHE CBOICTBA, JEHCTBUE Ha IKHUBbIE OPraHU3MBI,
MOJIy4YeHUE U TMPUMEHEHHE. DKOJOTUYECKHE MPOOJIEMbI, CBSI3aHHBIE C OKCHIOM
yrnepoga (IV), rumore3a r100aNbHOTO TMOTEIJICHHUS KIUMAaTa, ITapHUKOBBIM
addekt. YronpHas KuUcaoTa U €€ ColM, X PU3NYECKUEe U XUMUYECKUE CBOMCTBA,
nojyyeHue U TmpuMeHeHue. KauecTBeHHas peakius Ha KapOOHAT-UOHBI.
Hcnonb3oBanue kapOOHATOB B OBITY, MEIMIIMHE, MPOMBIIIJIEHHOCTH U CEIhCKOM
XO3SMCTBE.

[lepBoHauanbHBIC TOHATHS 00 OPTaHMYECKUX BEIIECTBAX KAK O COCAMHEHUSIX
yraepoja (MeTaH, 3TaH, 3TUJIEH, alleTHUJIEH, 3TAHOJI, IJIMLIEPUH, YKCYCHAsl KUCIIOTA).
[IpupogHbie HMCTOYHUKHA YTIIEBOJOPOAOB (Yrojb, NPHUPOAHBIA Ta3, HEPTH),
MPOJYKTHl WX TmepepaboTku (O€H3WH), UX POJb B OBITY M MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJIOTMYECKU BaXKHBIX BEIIECTBAX: JKUPaAX, OCJIKaX, YIJIeBOJIax — U UX
poiii B OKM3HH UeJOoBeKa. MaTepualbHOE€ €IMHCTBO OPTraHUYECKUX W
HEOPTaHWYECKUX COCITMHCHUU.

KpemHunii, ero ¢usmyeckne ©u XUMHYECKHE CBOWCTBA, TMOJyYE€HUE W
npumeHenue. CoenuHeHUs KpemMHUs B mpupoze. OOmme mnpeacraBieHus 00
okcuzae kpemuus (IV) u kpemuueBoit kucimore. CHIMKATBI, MX HCIOJIb30BAaHKUE B
OBITY, B TIPOMBIIIJIEHHOCTH. BaxkHeline CTpOUTENbHBIC MaTepHuasbl: KepaMHKa,
CTEKJIO, LIEMEHT, OeTOH, kene300eToH. [IpobiiemMbl 6€30MacHOr0 MCIOIb30BAHUS
CTPOUTEIJIbHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

Xumuueckuiui 3IKcnepumenm:

H3yYeHHEe O0pa3lloB HEOPTraHWYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIIOTHI,
MIPOBEICHNE KAYECTBEHHBIX PEAKIMi Ha XJIOPHUA-UOHBI U HAOIIOJACHUE TPU3HAKOB
WX TIPOTEKAHWsI, OIBITHI, OTpaKaIKe (U3NUECKHE U XHUMHYECKHE CBOWCTBA
raJlor€HOB M HUX COEIUWHEHHI (BO3MOXXHO HCIIOJIb30BAaHUE BUIECOMATEPHUATIOB),
O3HAKOMJIEHHE C 00pas3laMu XJOPUAOB (TaJOT€HUIOB), O3HAKOMJICHHE C
oOpasmamMu  ceppl U €€  COCNMHEHUSMU  (BO3MOXHO  HCIOJIB30BaHUE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIIMBaHUs caxapa Mo ACHCTBUEM



KOHILICHTPUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3Yy4Y€HUE XHMHUYECKHX CBOMCTB
pa30aBlIeHHON CEPHOM KUCIIOTHI, TPOBEICHUE KAUYECTBEHHOM peakiuu Ha cyibgart-
MOH W HAOJIOJIeHWEe NpHU3HaKa e€ MPOTEKaHWs, O3HAKOMIIEHHWE C (DU3UYECKUMU
cBoiicTBaMu a3zora, (Gochopa M HX COCAMHEHUH (BO3MOXKHO HCIOIb30BaHUE
BHUJICOMATEpHAIIOB), 00pa3laMu a30THBIX U (OChHOPHBIX yA0OpEHUM, MOTyUeHHE,
coOupaHue, pacro3HaBaHWE€ M U3YYEHUE CBOWCTB aMMuaka, IIPOBEJICHUE
KaueCTBEHHBIX PEaKlUii Ha MOH aMMOHUS U QocdaT-uOH U M3y4YeHHE NPU3HAKOB
UX IPOTEKAHMUsI, B3AMMOJAEUCTBAE KOHIIEHTPUPOBAHHOM a30THOU KUCIIOTBI C MEIBIO
(BO3MOKHO HCMOJIb30BaHUE BUJICOMATEPUAIIOB), V3y4CHUE MOJIeIen
KPUCTAJUIMYECKNX PEmETOK anMmasa, rpaduta, (QymiepeHa, O3HAKOMIICHHE C
IIPOLIECCOM  aJCOpPOIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM U
YCTPOMCTBOM NIPOTHBOrasa, MOJy4YeHHE, COOMpaHUe, PACIO3HABAHUE U M3YyYCHHE
CBOMCTB YIJIEKMCJIOTO ra3a, NPOBEICHHE KAaYeCTBEHHBIX pEaKlMil Ha KapOOHAT U
CUJIMKAaT-UOHBl WM UW3YYCHHUE I[IPU3HAKOB UX IMPOTEKAHUs, O3HAKOMIICHUE C
MPOAYKIMUEN CHJIMKATHOM NPOMBINUIEHHOCTH, PEIIEHUE 3KCIIEPUMEHTAIbHBIX
3a7a4 1o teMe « BaxxHenure HeMeTaJulbl U UX COCIMHEHUS.

MeTajuibl 4 MX COCAUHEHUS

OO01mast XxapaKTepUCTUKa XUMUYECKHUX AJIEMEHTOB — METAJUIOB Ha OCHOBAaHUU
ux nosiokeHuss B llepuommueckon cucreme xumuueckux snemeHroB [l .
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTaioB. Meramnyeckas CBs3b U
METAUIMYECKAsT ~ KPUCTAUIMYECKass  PEMmETKA.  DIEKTPOXUMHUYECKUU  psif
HaIpsHDKeHU MeTauioB. PU3NYecKre U XMMHUYECKHE CBOMCTBa MeTaiuioB. O01mue
CrocoObl Moy4eHus: MeTawioB. [loHsTHE O KOppO3WM METalIOB, OCHOBHBIE
CcrocoObl 3auMThl MX OT Kopposuu. CrjaBbl (CTajlb, YyryH, AIOPaTIOMUHUMU,
OpOH32a) ¥ UX MPUMEHEHUE B OBITY U IPOMBIIIIEHHOCTH.

[Ilenounsie MeTaiuibl: MoJioxkeHUE B llepuognueckoi cUCTEME XMMUYECKUX
anemeHToB . . MenpaeneeBa, CTpO€HHME MX aTOMOB, HAaXOXJIEHUE B IPUPOJE.
duznyueckre ¥ XMMHUYECKHUE CBOWCTBA (Ha mpuMmepe Hatpus U Kanus). OKCuabl u
TUAPOKCHUABI HATpusd MW Kanusa. [IpuMeHeHne WIENOYHBIX METAUIOB M UX
COCIMHEHUM.

[Ilenouyno3eMenbHbIE  METAUIbl MAarHuii W KaJbLUMM: TIOJIOXKEHHUE B
[Tepnoanueckon cucreme xumudeckux aneMmeHToB . M. MenneneeBa, crpoeHue
MX aTOMOB, HaxOXJeHue B npupoje. Pu3znueckne 1 XUMHUUYECKUE CBOMCTBA MarHus
U Kanblus. Baxuelde coeIUHEHUS Kaiblus (OKCHA, TUIPOKCHUI, COJIH).
XKécTkocTh BOJIBI M CIIOCOOBI €€ YyCTpaHEHUS.

AJIIOMUHUN: TI0JI0’keHUE B [leproanueckol cucteMe XUMUYECKUX AJIEMEHTOB
. . MenpgeneeBa, CTpOEHUE aroma, HaXOXIACHUE B Ipupoje. Pusnyueckue u
XUMHUYECKHE CBOMCTBA amtoMUHUA. AMGOTEpPHBIE CBONCTBA OKCHIA M THAPOKCHUIA
ATFOMHUHUSL.

Keneso: nosioxkenue B I[lepnoaudeckol CHCTEME XUMUYECKUX 3JIEMEHTOB /I,
. MengeneeBa, CTpOCHHE aTOMa, HaxOXJAeHUE B mpupore. DPusnyueckue u
XMMHYECKHE CBOMCTBA xene3a. OKCHIbI, THAPOKCH b U coju xkene3a (I1) u sxenesa
(1), ux cocTaB, CBOWCTBA M MOJyUYCHHE.

Xumuueckuii IKCnepumenm:



O3HAKOMJIEHHE C 00pa3laMd METAUVIOB M CIUIaBOB, WX (U3UIECKUMU
CBOMCTBAMH, M3YyUYECHHE  PE3yJIbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
UCIIOJIb30BAaHUE BHJIEOMATEPUAIOB), OCOOCHHOCTEH B3aUMOJCHCTBUSL OKCH]IA
KaJIblIU U HATpUsl C BOJOM (BO3MOXKHO MCIIOJIb30BaHUE BUACOMATEPUATIOB),
UCCJIEIOBAHUE CBOMCTB KECTKOM BOJBI, MpOIECcCa TOPEHUS jKelie3a B KUCIOPOJIe
(BO3MOXKHO  HCIIOJB30BAHME  BUACOMATEpPUAJIOB), TMPU3HAKOB  IMPOTEKAHUS
KAueCTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KajbIUs, aJIIOMUHUS, IIMHKA, >KeJe3a
(1) u xenesza (111), memu (11), HaOmrOACHME M ONMMCaHUE MPOIIECCOB OKPANTUBAHUS
IJIAMEHU HWOHAMHU HAaTpHsl, Kaausl W Kaublus (BO3MOXXHO HCIIOJIh30BAHUE
BUJICOMATEPHAIIOB), UCCIIEIOBaHNE aM(pOTEPHBIX CBOMCTB THIPOKCHUIA ATFOMUHUS
¥ THAPOKCHU/IA IIMHKA, PEIIEHNEe dKCTIEPUMEHTAILHBIX 3a7a4 o TeMe «Bakueiimme
METaJUTBl ¥ X COCTMHCHUS.

XHMHUA M OKPY:KaOUIas cpeaa

BemectBa u Marepuanbl B TOBCEAHEBHOM JKU3HU UeloBeka. besomacHoe
WCIIOJIb30BAaHUE BEIICCTB M XUMUYECKUX peakiuii B ObITy. IlepBas momonrs npu
XUMHUYECKUX 0XKOTaX U OTPaBICHUSIX.

XUMHUECKOE 3arps3HEHUE OKPYKalolIew cpelbl (mpenenbHas IOIMyCcTUMas
KOHIIeHTpaIus BeuecTs, aanee — [1JIK). Pons xuMun B perieHun 3K0JI0TMUeCKUX
po0aem.

Xumuueckuii IKcnepumenm:

M3y4eHHE 0Opa3l0B MaTEpUaloB (CTEKJIO, CIUIaBbl METAJIOB, MOJHUMEPHbIC
MaTepHabl).

Mesicnpeomemmuuwie ceazu

Peanuzanmsi MEXNpeaMETHBIX CBs3ed TpH HM3ydyeHWH XUMUU B 9 Kitacce
OCYIIECTBIISIETCS 4epe3 WCIOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX
MOHATHUH, TaK W TOHATHH, ABJSIOMIUXCS CUCTEMHBIMU TSI OTACIBHBIX TIPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.

OO1mue ecTecCTBEHHO-HAyUHbIE TOHSTHS: HAY4YHBIM (DaKkT, TMIIOTE3a, 3aKOH,
TEeOpUs, aHallu3, CHUHTE3, KiacCUPUKAIMA, TMEPUOJUIHOCTh, HAOIIOACHHE,
DKCIIEPUMEHT, MOJCIIUPOBAHUE, W3MEPEHHE, MOJIeNb, SIBICHUE, IMaPHUKOBBIN
s peKT, TEXHOIOTHS, MaTCPHAIIHI.

dusznka: Marepus, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, HYKIH]I,
W30TOTBI, PATUOAKTUBHOCTh, MOJICKYJA, DSJCKTPUUYCCKUNU 3apsid, TPOBOIHUKH,
MOJyIPOBOIHUKH,  JUDJIEKTPUKH, (OTOIIEMEHT, BEIIECTBO, TEJIO, OO0BEM,
arperaTHoe COCTOSTHHE BEIIECTBA, T'a3, paCTBOP, PACTBOPUMOCTh, KPUCTATUTMYECKAs
peméTKa, CruiaBbl, (U3MYECKHE BEIMYWHBI, SIUHHUIIEI MU3MEPCHHS, KOCMHYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1bI, COTHIIE.

buonorus: ¢orocunTes, apixaHue, Ouocdepa, SKOCUCTEMA, MUHEpAJbHBIC
yI0OPECHHS, MUKPO3JIEMEHTBI, MAKPOIJIEMEHTBI, TUTATEIHHBIC BEIICCTBA.

['eorpadusi: atmocdepa, runpocdepa, MHHEPAITbI, TOPHBIE TTOPOBI, TTOJIE3HBIC
MCKOIIaeMbI€, TOTIJTUBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbTATBI OCBOEHHSA ITPOI'PAMMBI 110
XUMHMHU HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE pe3yJbTaThl OCBOSHUSI IPOrPAaMMbl OCHOBHOTO  OOIIEro
o0pa3oBaHUs JOCTUTAIOTCS B XOJe OOy4YeHHs XUMHUM B €IMHCTBE Yy4eOHOW U
BOCHUTATEIILHON JAEATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCUINCKUMHU
COLMOKYJIbTYPHBIMU W JYyXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, NPUHATHIMU B
oOIIecTBe MpaBWJIaMW W HOPMaMH TOBEICHHSI M CIIOCOOCTBYIOT MpOIleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUSA U COLMAIIU3AIUNA O0yYAIOITUXCSI.

JIuyHOCTHBIE  pe3ylbTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarolIUXCA
PYKOBOJICTBOBATbCSI CHUCTEMOM TMO3UTUBHBIX I[IEHHOCTHBIX OpHUEHTAUMN U
paCUIMPEHUE OMBITA JICATEIBHOCTH HA €€ OCHOBE, B TOM YHCJIE B YaCTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA '

LIEHHOCTHOT'O OTHOIICHUSI K OT€YECTBEHHOMY KYJBTYPHOMY, UCTOPHUYECKOMY
M HaydyHOMY HAcCJICIUI0, TOHUMAaHUS 3HAYEHHS XUMHUYECKOM HAYKH B KU3HU
COBPEMEHHOI'0 OOIIeCTBa, CIIOCOOHOCTHU BIIAJETh JOCTOBEPHOM HMH(poOpMaruenn o
MEPENOBBIX JIOCTHKECHUSX W OTKPBITUSX MHUPOBOM M OTEUYECTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIIECTBA;

2) TPaKIAHCKOT0 BOCTIMTAHMS:

MPEJCTABJICHUSI O COLMAJIBHBIX HOPMax MW MPaBWIAX MEXKINYHOCTHBIX
OTHOIIIEHUI B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIEAOBATEeIbCKOM, TBOPYECKOM W APYruxX  BHAAX
JEATEeIbHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHON JEATEIBHOCTH MpU
BBITIOJTHEHUU Y4Y€OHBIX, TIO3HABATEIbHBIX 3aJlay, BBIMOJHEHUH XUMHUYECKHUX
AKCTIICPUMEHTOB, CO3IaHUN YUCOHBIX IIPOCKTOB, CTPEMJICHHS K B3aUMOITIOHUMAHUIO
W B3aUMOIIOMOIIM B TIPOIECCe OTOM Y4eOHON JEeATEILHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE IIOBEJCHUE MW IIOCTYIIKM CBOMX TOBApHUINEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHMS MOCJIEACTBUAMN MTOCTYNKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHUSI:

MHUPOBO33PEHYECKHUE TPEACTABICHUSA O BEIIECTBE U XUMHYECKOW PEaKIvH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTHUSI HAYKH WU COCTABISAIOLINE
OCHOBY I TIOHUMAaHUSI CYIIHOCTH HAy4YHOW KapTUHBI MHUpa, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSl TPUPOJIBbI, B3aUMOCBS3SX YEIOBEKA C
MIPUPOJTHOM CPENOM, O POJIM XMMHUHU B TIO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MM03HABATEIbHBIE MOTHUBBI, HAIPABJICHHBIE HA MOJYYECHUE HOBBIX 3HAHUU IO
XUMHUH, HEOOXOAMMBIE sl OOBSICHEHUs HAOJIOJaeMbIX MPOILIECCOB U SIBJIICHH,
MO03HABATENIbHOM, MH()POPMAIMOHHOM W YUTATENbCKOM KYJIBTYpbl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEIbHONW pabOThl C Y4YEOHBIMM TEKCTaMH, CIPAaBOYHOU
JUTEPATYPOH, JOCTYIMHBIMH TEXHHUUYECKHUMHU CpEACTBAaMU HH(POPMAIIMOHHBIX
TEXHOJIOTHH;

WHTEpeC K OOYYEHWI0O W TMO3HAHWIO, JHO003HATEIHHOCTh, TOTOBHOCTH H
CIOCOOHOCTh K  €aMOOOpa30BaHHWIO, TMPOEKTHOM W  HUCCIENOBATEIbCKOU



NEATETLHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH W YPOBHS OOy4Y€HUS B
JaJIbHEHIIIEM;

4) opMHUpOBaHHUS KYJbTYPbI 310POBbSI:

OCO3HAHWE IIEHHOCTH JKU3HM, OTBETCTBEHHOTO OTHOIICHUS K CBOEMY
3I0POBBIO, YCTAHOBKHM Ha 3/I0POBBIM 00pa3 J>KM3HMU, OCO3HAHHUE IOCJICACTBUU H
HETIPUATHE BPEIHBIX MPUBBIUCK (YHOTPEOJEHUS aJKOroJis, HAPKOTUKOB, KypEeHHS),
HEOOXOJMMOCTH COOMIOJICHUs] TpaBuia O€30MacHOCTH TIpu  OOpalleHuu ¢
XUMHUYECKUMH BEIIECTBAMU B OBITY U PEabHOMN KU3HU;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUIECKOMY M3YUEHUIO TIpodeccrii U Tpyla pa3IMdHOTO POJa,
YBAKEHUE K TPYAy M pPe3yJbTaTaM TPYJIOBOM JEATEIBHOCTH, B TOM YHUCIIC Ha
OCHOBE NPUMEHEHHS MPEAMETHBIX 3HAHWUN 10 XHUMHH, OCO3HAHHBIA BBIOOP
WHJMBUAYAJILHOU TPACKTOPUHU MPOJOTKEHUS 00pa30BaHUs C YUETOM JIMYHOCTHBIX
HHTEPECOB U CITIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEM,
yCcHenHon npodeccuoHaabHON IeSITEIPHOCTH U PA3BUTHS HEOOXOIUMBIX YMEHHM,
TOTOBHOCTH aalITUPOBATHCS B IPOeCCUOHATILHON cpeie;

6) 3K0JI0rHYeCcKOro BOCIIMTAHHSA:

AKOJIOTMYECKH IIeJIeCOO0pa3HOe OTHOIICHHE K TPHUPOJIE KaK HCTOYHHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS, IOHUMAHUE IIEHHOCTH 310pOBOTO U
O0e3omacHoro oOpasza JKM3HHM, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3NYECKOMY U TMCUXHYECKOMY 370pPOBbIO, OCO3HAHHE IIEHHOCTU COOJIIOACHUS
npaBuJl 0€30MacHOTO MOBEICHUS TPU pabOTe C BEIIECTBAMHU, a TAKKE B CUTYaIIUSX,
YIPOKAIOIIMNX 3I0POBBIO U KU3HHU JIFOJICH;

CIIOCOOHOCTH TPUMEHSATH 3HAHUS, MOJydyaeMble MPU WM3YUYCHUH XUMUHU, IS
peleHns 3a1a4, CBSI3aHHbIX C OKPY>KalOLIEed MPUPOJIHON CPENOU, JJIsI TIOBBIIIECHHUS
YPOBHSI  DKOJIOTMYECKOM  KYJbTYphbl, OCO3HAHUSI TIJ00aJbHOTO  XapakTepa
HKOJIOTHYECKUX TPOOJIEeM M MyTeH MX PEIICHUS IOCPEICTBOM METOJOB XHUMHH,
AKOJIOTUYECKOI0 MBIIIJIEHHS, YMEHHUS PYKOBOJICTBOBATHCSA UM B MO3HABATEJILHOM,
KOMMYHHUKAaTUBHOW U COLMAIIBHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIBTATDBI

B cocraBe MeTanmpeIMETHBIX PE3YJBTATOB BBIAEISIOT 3HAYUMBIE JUIA
dbopMupoBaHUsS MHUPOBO33pPEHUS OOIEHAYYHbIE TMOHATUS (3aKOH, TEOpHs,
MPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOLECC, IKCIIEPUMEHT U PYTOE.), KOTOPhIE
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHBIX YYEOHBIX MpeAMeTax W IMO3BOJSIOT Ha
OCHOBE 3HAaHUM U3 ATUX MPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O LETOCTHOU
HAay4YHOM KapTHUHE MUPA, U YHUBEpCaJbHbIE Y4eOHbIE eCTBUS (MO3HABATEIbHBIE,
KOMMYHUKATUBHBIE, PETYJSITUBHBIE), KOTOpble oOecneunBaioT (OpMHUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO W OCYIIECTBICHUIO y4eOHOMU
NEATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUSA
Bba3oBnle JJornueckue a1eiicTBUA:



YMEHUSI HCHOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIUICHUS IMPHU OCBOCHUHU
3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKUX TMOHSATUM (BBIACIATHL UX XapaKTEPHBIC
MPU3HAKKA, YCTaHABJIMBATh B3aUMOCBSI3b C JAPYTUMU TOHSATHUSIMH), MCIOJIb30BATh
MOHATHUS JIJIs1 OOBACHEHUS OTACJIBbHBIX (DaKTOB M SBJICHUH, BEIOMPATh OCHOBAHUS U
KPUTEpUH VISl KJIacCU(PUKAIIMU XMUMHUYECKHX BEIIECTB M XUMHYECKUX PEaKIIHM,
yCTaHaBJIMBaTh MPUYMHHO-CIICICTBEHHBIC CBS3M MEXIYy OOBEKTaMH H3Yy4YCHWS,
CTPOUTH JIOTUUECKHUE paCCYX JeHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, IO aHAJIOTHUH),
JieJaTh BBIBOABI U 3aKJIIOUCHUS;

YMEHHUE TMPUMEHATh B TMPOILECCE TMO3HAHUS TOHATUS (MPEIMETHBIE W
METanpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJICINIU, UCIIOJIb3YEMbIE B XUMHUH,
peo0pa3oBEIBATh MIMPOKO MPUMEHSIEMBIE B XUMHH MOJICIBHBIC MPEACTABICHUS —
XUMUYECKUNA 3HaK (CHMBOJ DJIEMEHTa), XUMHUYecKas (opMmyia M YypaBHCHHE
XUMHUYECKON peaklMi — NpU PEIICHUH y4eOHO-TIO3HABATEIbHBIX 33jlad, C YYETOM
ATUX MOJEIBHBIX MPEACTABICHUN BBISIBIATH M XapaKTEPHU30BATh CYIICCTBCHHBIC
MPU3HAKHA M3y4aeMbIX OOBEKTOB — XUMHUUYECKUX BEIIECTB U XUMHUYCCKUX PEaKIIHM,
BBIBIIAT,  OOIIHME  3aKOHOMEPHOCTH, IPUYUHHO-CIICJCTBEHHBIC CBSI3M W
MIPOTHUBOPEYUHS B U3YUAEMBIX MPOIIECCAX U SIBJICHUSIX.

ba3oBble ncciieoBaTe/IbCKHE 1eCTBUS.

YMEHHUE MCII0JIb30BaTh ITOCTABJIICHHBIE BOIIPOCHI B KA4YECTBE HMHCTPYMEHTA
MO3HAHUSA, a TaKKe B KayeCTBE OCHOBBI A (POPMHUPOBAHHUS THIIOTE3BI IO
MIPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYK/ICHUN;

NpUOOPETEHUE ONbITA MO TUIAHUPOBAHUIO, OpPraHU3allMd U MPOBEICHUIO
YYCHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOMoJaTh 3a XOJO0M IIpoiiecca,
CaMOCTOSITEJIbHO MPOTHO3UPOBATH €r0 Pe3yibTaT, PopMyIupoBaTh 000OIIEHUS U
BBIBOJIBI 110 PE3YJbTATaM MPOBEAEHHOIO OIbITA, UCCICAOBAHMS, COCTABIISITH OTYET
O MPOJIENIaHHOM padoTe.

Pabora c nnopmanueii:

YMEHHE BBIOMpATh, AaHAJIM3UPOBATb WU HHTEPIPETHUPOBATH HHPOPMAIIIO
pa3MyYHBIX BUJOB U (DOPM MpeAcTaBiIEHUs, MOIYy4aeMyl0 U3 pa3HbIX UCTOUHHUKOB
(Hay4yHO-TIONyJIIpHAsl  JIUTEpaTypa XUMHUYECKOTO COAEpXkaHHs, CIpaBOYHbIC
nocobust, pecypcbl VHTepHeTa), KPUTHUECKH OLIEHHBATHh MNPOTUBOPEUYUBYIO U
HEJIOCTOBEPHYIO HH(DOPMAITHIO;

YMEHUE MPUMEHATh pa3JIMYHbIe METOJIbI U 3alpoChl MPU MOUCKE U OTOOpE
uH(OpPMAIUU U COOTBETCTBYIOIMX JAHHBIX, HEOOXOJUMBIX JJi BBINOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33]1a4 ONPEAENEHHOTO THIA, TPUOOPETEHUE OIbITa B
00JaCTH  MCHOJb30BaHUS  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BaHUS PA3IMUYHbIX TOUCKOBBIX CUCTEM,
CaMOCTOATENLHO BBIOMpPaTh ONTUMAIBHYIO (POPMY MpeACcTaBICHUS UHGOPMALIMK U
WUTIOCTPUPOBATh peIIaeMble 3aJayd  HECJIOKHBIMM CXEMaMH, JHarpaMMaMH,
apyrumu hopmMamu rpaduKi U IX KOMOWHAIASMU,

YMEHHME HCIIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce Yy4yeOHOH U
UCCJIEIOBATENbCKON N€ATEIbHOCTH MH(POPMAIUIO O BIUSHUU MPOMBIIUIEHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIIOPTAa HA COCTOSIHUE OKPYKArOWEHd MNPUPOJAHON
Cpelbl.



KoMMyHMKaTHBHbIE YHHBeEpPCAJbHbIE YUeOHbIe NeiCTBUS:

yMEHHUs 3ajJaBaTh BOMNPOCHl (B Xoje jauajgora W (WiIM) AUCKYCCHH) IO
CyllecTBy  oOcyxkmaemMoil  Tembl, (GOPMYIMPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHHO BBIIOJIHEHUS MIPEIJIOKEHHOM 3a/1a4u;

YMEHUSI  TPEACTABISATh  MOJYYEHHBIE  pe3yJbTaThl  MO3HABaTEIbHOU
NEATEIbHOCTH B YCTHBIX M THMCBMEHHBIX TEKCTaX; JeliaTb MPEe3eHTalUIO
pe3yIbTaTOB BBHIMIOJHEHHUSI XMMHUYECKOTO SKCIEpPUMEHTa (J1abOpaTOpPHOIO OIIbITA,
1ab0paTopHOI pabOTHI O UCCIIEAOBAHUIO CBOMCTB BEMIECTB, YU€OHOTO MPOEKTA);

yMEHUS Y4YeOHOTO COTPYIHHYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATEILHOH W MCCIIENOBAaTEIbCKONW  JCATEIBHOCTH TPU  PEIICHUU
BO3HUKAIOIIKX TPoOJeM Ha OCHOBE yuéTa OOIIMX WHTEPECOB M COTJIACOBAHUS
no3unuid (00CyX aeHusl, OOMEH MHEHHSIMH, «MO3TOBBIC IITYPMbD», KOOPIUHAITUS
COBMECTHBIX JEHCTBUM, ONPEACIICHHE KPUTEPUEB IO OLEHKE KadyecTBa
BBITIOJTHEHHON paboOTHI U ApYTHe).

PeryisiTuBHBIe YHHBepCaJbHbIe y4eOHbIe AelicTBHUS:

YMEHHE CAMOCTOSITEJIbHO OIpENesaTh UENHU JEATENbHOCTH, MJIAHUPOBATH,
OCYILIECTBIISATh, KOHTPOJIMPOBATh U IPU HEOOXOAMMOCTH KOPPEKTHPOBATh CBOIO
NesTEeIbHOCTD, BBIOUpaTh Hanbosee 3pGEeKTUBHBIE CIIOCOOBI PEIIeHUs YYeOHbBIX U
NO3HABATEJIbHBIX 3aJa4, CaMOCTOSITENIbHO COCTaBJISATh WM KOPPEKTUPOBATH
IPEUIOKEHHBIA AJITOPUTM  JCUCTBUM TNPH BBINOJHEHUM 33JaHUM C Y4ETOM
MOJTyYeHHUs] HOBBIX 3HAHUN 00 M3ydaeMbIX OOBEKTax — BEIIECTBAX M PEAKIUSX,
OILICHWBATh COOTBETCTBHE MOJYYCHHOTO pe3ylbTaTa 3asBICHHOW IIeNIM, yMEHHE
UCTIONTb30BaTh M AaHAJTM3UPOBATh KOHTEKCTHI, ITpeIjiaraéMble B YCIOBUU 3aJaHUI.

HPEIMETHBIE PE3YJIbTATDBI

B cocraBe mpeaMETHBIX PE3YJIbTAaTOB II0 OCBOCHHIO 00s3aTEIBLHOIO
CoJlep KaHMs, YCTAHOBJIECHHOTO JaHHOW (enepanbHON paboyeil mporpaMMon,
BBIJICISIIOT: OCBOSHHBIC OOYYArONIMMHCS HAy4YHbIC 3HAHHUS, YMEHHS W CIIOCOOBI
NeWCTBUH, crnermuduuecKkue JUid IpeaMeTHONM o0jacth  «XHMHUS», BHUIBI
NESTEIBHOCTH 0  IOJYYEHUIO HOBOI'O  3HAHUS, €ro0  HWHTEPHPETALUH,
peo0pa30BaHUIO U MPUMEHEHUIO B PA3IMYHbBIX YYCOHBIX M HOBBIX CUTYAITUSX.

K xoH1y 00y4eHus B 8 ky1acce peAMETHbIE PE3yJIbTaThl Ha 0230BOM YpOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIOLIUXCSl YMEHUIA:

pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX NOHSATHWA: aTOM, MOJIEKYJa,
XUMUYECKAN JJIEMEHT, IIPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMECh
(omHOpOAHAs W HEOJAHOPOJIHAsA), BAJEHTHOCTh, OTHOCUTENbHAs aTOMHas U
MOJIEKYJISIpHAs Macca, KOJIMYECTBO BEILIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas
JI0JI XMMUYECKOTO AJIEMEHTA B COEIMHEHUH, MOJISIPHBIN 00bEM, OKCHI, KUCIIOTA,
OCHOBAHHUE, COJIb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb OKHUCJICHUS, XUMHYECKas
peaxuusi, KiacCu(pUKAIM peaKlHii: peakluu COeIUHEHUS, pEaKlUU Pa3IoKeHHs,
peakUuHu 3aMELIEHUs, peakuuu OOMEHa, 3K30- M HHAOTEPMHUYECKHE PEaAKIIHH,
TEIUIOBOM 3(PQEKT peakiuu, siApo aroma, SJICKTPOHHBIA CIOW aTroma, aToOMHas



opOuTanb, paguyc aroMa, XUMHUYECKas CBI3b, TMOJSApHAS MW HEMOJspHas
KOBAJICHTHAsl CBSI3b, HOHHAS CBSI3b, HOH, KATUOH, AHUOH, pacTBOp, MaccoBasi JOJIA
BellecTBa (IIPOLIEHTHAS KOHIICHTPAIKs) B pacTBOPE;

WUIKOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX XUMHUYECKUX TMOHATHH U
MPUMEHSTH 3TU NOHATHS MPU OMUCAHUY BEILIECTB U UX NPEBPAIICHUN;

UCII0JIb30BAaTh XUMUYECKYI0 CUMBOJIUKY ISl COCTABIICHUS (POPMYII BEILIECTB U
YPaBHEHUN XUMHYECKUX PEAKIU;

ONpENIENATh BaJEHTHOCTh AaTOMOB 3JIEMEHTOB B OWHApPHBIX COCIMHECHUSIX,
CTEMCHb OKHUCIJICHHSI D3JIEMEHTOB B OWHApPHBIX COCAMHEHUSX, MPUHAIICKHOCTD
BEIIECTB K OINpPEAeNEHHOMY KJIacCy COSIUHEHHI 1Mo ¢opMyiaM, BUA XUMUYECKOU
CBSI3U (KOBaJICHTHASl Y MOHHAs) B HEOPTAHUYECKUX COCAMHEHUSX;

packpeiBath cMbIci [lepmogmueckoro 3akona [J[. WM. Menneneesa:
JIEMOHCTPUPOBATh  MOHMMAaHUWE  MEPUOAUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX mosioxkeHus B [leproauueckoil cucreme, 3aKOHOB
COXpPAaHEHHMSI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJSIPHOIO
y4€HUs, 3aKOHa ABOTAIpO;

OIKCHIBATh U XapaKTepu30BaTh TaOIu4Hy0 hopmy [leprnoanueckoii cuctembl
XUMHUYECKUX AJIEMEHTOB: pa3iuvaTh MOHATHUS «TJIaBHas nmoArpymnmna (A-rpymnma)» u
«mobouHas noarpymma (b-rpymnma)», maneie u OoJblIue MEPUOIBI, COOTHOCUTH
o0o3HaueHusi, KoTopble wuMeroTcs B Tabmune «llepuoamueckass cucrema
xuMu4eckux syemeHToB J[. M. MeHneneeBa» ¢ YMCIOBBIMH XapaKTEPUCTUKAMU
CTPOEHHUsI aTOMOB XHMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsAl sAApa, 0OIlee YUCIIO
AJIEKTPOHOB U pacipeeieHue UX Mo AJICKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATh XUMHUYECKHE HJIEMEHTHI, HEOPTraHMYEeCKHE BEIIECTBA,
XUMHUUYECKUE peakIuu (10 YUCIY U COCTaBY YYaCTBYIOIIMX B PEAKIIMU BEIIECTB, IO
TeroBoMy 3QDexTy);

XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKHE CBOWMCTBA BEIIECTB
pa3IMYHBIX KJIACCOB, MOJTBEPKIAsi OMNUCAHUE MPUMEPAMHU  MOJEKYJSPHBIX
YPAaBHEHUM COOTBETCTBYIOIIMX XUMAUYECKUX PEAKLINM;

MIPOTHO3UPOBATh CBOMCTBA BELIECTB B 3aBUCUMOCTH OT HUX Kau€CTBEHHOI'O
COCTaBa, BO3MOKHOCTH MPOTEKAHUS XWMHYECKHUX MPEBPALICHUN B Pa3IUUYHBIX
YCIIOBUSIX;

BBIYUCIISITh OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChbl BEIIECTB,
MacCOBYIO JOJI0 XUMHUYECKOTO 3JIEMEHTa Mo (opmylsie COeIMHEHHs, MACCOBYIO
JIOJIX0 BELIECTBA B pacTBOPE, NPOBOAUTH PACUETHI IO YPABHEHUIO XUMHUYECKON
peaKkIuu;

MPUMEHSITh OCHOBHBIE OMEpPAIlMy MBICIUTEIBHON JCATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IIeHUE, CUCTEMATHU3aIMIO, KIAaCCU(UKAIIUIO, BBISIBJICHUE
MPUYUHHO-CJICJACTBEHHBIX CBsI3€d — JUISI HW3YyYEHHUS CBOMCTB BEIIECTB W
XUMUYECKUX PEaKINii, eCTeCTBEHHO-HAYUYHbIE METOJbI MO3HAHUS — HAOIIOACHHUE,
U3MEPEHUE, MOJEIUPOBAHUE, FKCIIEPUMEHT (pPeabHbIl U MBICIICHHBIN);

CJIEIOBATh TPaBUJIAM MOJIH30BaHUS XUMUYECKON MOCYAO0N U J1aOOpaTOPHBIM
o0oOpyZ0BaHUEM, a TaK)KEe MpaBMiIiaM OOpaIeHus! C BEIECTBAMHA B COOTBETCTBHUH C
WHCTPYKIIUSIMA TIO0 BBIMIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX ONBITOB TIO
MOJIy4EHUI0O W COOMPAHHIO Ta3000pa3HBIX BEIIeCTB (BOIOpPOAAa W KHCIOPOIa),



IIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHOW MAacCOBOW JOJIEM PaCTBOPEHHOIO
BEIIECTBAa, IUIAHUPOBATh M  MPOBOAWTh XHMHUYECKHE OKCIEPUMEHTHI  TIO
pacrio3HaBaHWIO pPACTBOPOB IIIEJIOYEH M KHCIOT C TOMOIIBI0 WHIUKATOPOB
(;makMmyc, dheHondTaenH, METUIOPAHXK U JPYTHE).

K xoniy oOyuenust B 9 ki1acce npeMeTHbIE PE3ybTaThl HA 0A30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSl YMEHUIA:

PacCKpbIBaTh CMBICI OCHOBHBIX XMMUYECKUX MOHATUN: XUMUYECKUM SJIEMEHT,
aToOM, MOJIEKYJa, MOH, KaTUOH, aHWOH, IMPOCTOE BEIIECTBO, CJIOKHOE BEIIECTBO,
BAJICHTHOCTb, AJICKTPOOTPHUIIATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKas
peaKiusi, XAMUYECKast CBSI3b, TEIIOBOU 3P PEKT peakiuu, MOJIb, MOJISIPHBIA 00BEM,
pacTBOp, DJIEKTPOJUTHI, HEDJICKTPOJUTHI, SJICKTPOJUTHYECKAsT JAUCCOIUAIIUS,
peaKIuu MOHHOTO0 OOMEHa, KaTajlu3aTop, XUMUUECKOE paBHOBECHE, 0OpaTUMbIEC U
HeoOpaTUMBbIe peakuuu, OKHUCIIUTEIbHO-BOCCTAHOBUTEIBHBIC peakuuu,
OKHUCIIUTENIb, BOCCTAHOBUTEb, OKHCICHHE U BOCCTAHOBJIIEHUE, aJUIOTPOIUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBS3b (KOBAJCHTHAs, HWOHHAs, MeETaJTHYecKas),
KpUCTAJUINYECKasl PEIIETKa, KOPPO3Us METAJJIOB, CIUIABbI, CKOPOCTh XMMUYECKOU
peakuuu, npeaenbHo ponyctumas konuentpanus [1/IK Bemectsa;

WUIIOCTPUPOBATh  B3aUMOCBSI3b  OCHOBHBIX ~XUMHUYECKUX TMOHATHI U
MPUMEHSThH 3TU NOHATHS MPU ONUCAHUY BEILIECTB U UX NPEBPALICHUN;

UCIIOJIB30BaTh XUMUUYECKYI0 CUMBOJIMKY ISl COCTaBieHUsI (hOpMYJT BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;

OMPENIENATh BAJICHTHOCTh M CTETEHb OKHUCICHHUS XMMHUUYECKUX DJIEMEHTOB B
COCIMHEHUSAX PaA3JIMYHOrO COCTaBa, MPUHAJJICAKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIacCy COeAMHEHUW 1o (opMynaM, BHUJ XUMHYECKOW CBs3U (KOBaJEHTHAas,
WOHHAs, METAJUIMYECKas) B HEOPraHWYECKUX COCAUHEHUSIX, 3apsj HOHA IO
XUMUYECKON (popmylie, xapakTep cpeibl B BOJAHBIX PACTBOPAX HEOPraHHMYECKUX
COEIMHEHUM, TUIl KPUCTAJUIMYECKON PEIIETKA KOHKPETHOTO BEIIECTRA;

packpsiBath cMmbIca Ilepumommueckoro 3akoHa J[. M. MengeneeBa wu
JIEMOHCTPUPOBATh €r0 TMOHMMAHHE: OIMUCHIBATh U XapPaKTEPU30BATh TAOIMYHYIO
dopmy Ileproguyeckoil cucTeMbl XMMHUYECKHX JJIEMEHTOB: Pa3iuvarh MOHSATHUS
«riaBHas noArpynna (A-rpyrmma)» u «mnobounas noarpynna (b-rpynna)y», mansie u
OONbIIIE  TIEPUOJBI, COOTHOCHUTH OOO3HAYECHUS, KOTOpPhIE HMMEIOTCS B
MEePUOANYECKON TaOJIUIlE, ¢ YHCIOBBIMH XapaKTEPUCTUKAMH CTPOEHUSI aTOMOB
XUMHUUYECKUX JJIEMEHTOB (COCTaB W 3apsj sjpa, oOIlee YUCIO SJIEKTPOHOB H
pacrpeiesieHde UX MO JIEKTPOHHBIM CJIOSIM), OOBSICHATH OOIIUE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB DJIEMEHTOB U MX COCAMHEHUM B MpeesiaXx MajbIX MEPHOJIOB
Y TJIABHBIX MOJICPYII ¢ YYETOM CTPOCHUS UX aTOMOB;

KJIacCCU(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTraHWYEeCKHE BEIECTBa,
XUMHUUYECKUE peakuu (10 YUCITY U COCTaBY YUYaCTBYIOIIMX B PEAKIINU BEIIECTB, O
TerioBoMy d(hQexTy, TOo H3MEHEHUIO CTETNCHEH OKHUCICHHUS XHUMHYECKUX
AJIEMEHTOB);

XapakTepu30BaTh (OMHCHIBATH) O0OmMMUEe W crenuduueckue XUMHYECKHUE
CBOMCTBA MPOCTBIX U CIIOXKHBIX BEILECTB, MOATBEPXKAasi OMUCAHHUE MpUMEpaMu
MOJIEKYJISIPHBIX U MOHHBIX YPAaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;



COCTaBJISATh YPABHEHUS SJICKTPOJUTUYECKON AUCCOIUALUUA KUCIOT, IIeaI0uen
W COJICH, TIONHBIE W COKpalléHHbIE YpaBHEHUS peaKIuii HOHHOTO OOMEHa,
YpPaBHEHUSI PEAKLMM, MOATBEPKIAIONIUX CYIIECTBOBAHUE TI€HETUYECKON CBA3MU
MEX1y BEIIECTBAMM PA3JINUHBIX KJIACCOB;

pacKpbhIBaTh  CYIIHOCTh  OKHCJIWTEJIbHO-BOCCTAHOBUTENIBHBIX  PEaKIUN
MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOTO OajaHca dTUX PEaKIIHA;

MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HX CTPOCHUS,
BO3MOXXHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAICHUNA B Pa3TUYHBIX YCIOBUSAX;

BBIYUCIISITH OTHOCHUTEIIBHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MacChl BEIIECTB,
MacCOBYIO JIOJI0 XUMHYECKOTO 3JIEMEHTa 1o (hopMylie COCTMHEHWHs, MacCOBYIO
JIOJII0 BEILIECTBA B PACTBOPE, MPOBOJUTH PACUYETHI MO YPABHEHHIO XUMHUYECKOU
peakiuu;

co0Jiro1aTh MpaBWiia MOJIB30BAHUS XMMHUYECKON MOCYAOM M J1Tab0opaTOpHBIM
o0opyloBaHHEM, a Tak)Ke IpaBHia oOpalieHusl ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIMSAMU TI0 BBITIOJHEHUIO JIA0OPATOPHBIX XHUMHUYECKHUX OIIBITOB TIO
MOJTYYEHUIO U COOMPAHUIO ra3000pa3HBIX BEIIECTB (aMMHAaKa U yTIIEKUCIIOTO Ta3a);

MIPOBOJIUTh PEAKIIMH, MOATBEPKIAIONINE KAYECTBEHHBIM COCTAB Pa3IMYHBIX
BEIIIECTB: PACIiO3HaBaTh OMBITHBIM MYTEM XJIOPUI-, OpOMHUJI-, HOAUI-, KapOOHAT-,
dbocdar-, cmimkar-, cynbdar-, THIPOKCHUI-UOHBI, KaTHOHBI aMMOHHS WU HOHBI
M3YyYEHHBIX METAaJUIOB, MPUCYTCTBYIOIIME B BOJHBIX PAaCTBOPAX HEOPTaHUYECKUX
BEIIIECTB;

MPUMEHSITh OCHOBHBIE OMEpaIlMy MBICIUTEIBHON JACATEILHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHE, O0O0OOIIEHHE, CUCTEMATH3allUI0, BBISBICHUE MPUUYUHHO-
CJIEICTBEHHBIX CBA3€U — IJII U3yYECHUS CBOMCTB BEIIECTB U XMMHYECKUX PEAKIINM,
€CTECTBEHHO-HAyYHbIC  METOJIbI  TO3HAHWS —  HaAONIOZIeHHWe, HW3MEpEeHue,
MOJICTUPOBAHUE, SKCIIEPUMEHT (pPeaibHBIN U MBICIICHHBIM )



TEMATUYECKOE IIVNIAHUPOBAHUE

8 KUIACC
Ne n/m HammeHoBaHUWe pa3/ieiioB U TEM MPOTrPaMMBI KonmuecTBo yacoB DnekTpoHHbIe (IU(PPOBBIC) 00pa30BaTEIbHBIC PECYPCHI
Bcero  Konrtponsnsie [IpakTrueckue
paboTh paboThl
Pa3znen 1. [lepBoHauabHble XHMHYECKHE TOHATHS
1.1 XUMHUsT — BaXkHasi 00J1aCTh €CTECTBO3HAHMS M PAKTHYECKON 5 2 bubmuoreka [{OK https://m.edsoo.ru/7f41837c
JeATEIIbHOCTH YeIOBEeKa
1.2 BeiecTBa 1 XUMHYECKUE PEaKIMU 15 1 bubmuoreka L{OK https://m.edsoo.ru/7f41837c
HUroro mo paznemy 20
Pa3znen 2. Baxkneiimue npeacTaBuTeId HEOPTaHNYECKUX BelleCTB
2.1 Bosnyx. Kuciopon. ITousitue 06 okcuaax 6 Bbubmroreka I{OK https://m.edsoo.ru/7f41837¢c
2.2 Bomopos. . [ToHsTHE 0 KUCIOTAX U COISIX 8 1 bubmuoreka [{OK https://m.edsoo.ru/7f41837c
2.3 Bopa. PactBopsl. [Tonstie 06 0CHOBaHHSX 5 1 1 bubmuoreka [{OK https://m.edsoo.ru/7f41837c
2.4 OCHOBHBI€ KJIACCHI HEOPTAHUYECKHUX COSAMHEHUN 11 1 1 bubmmoteka LIOK https://m.edsoo.ru/7f41837¢

HWroro mo paznemy 30

Paznen 3. llepuonnyeckmii 3axon u Ilepuoauyeckas cucrema xummuueckux 3jementoB JI. U. Mengeneesa. CTpoenne aToMoB. XUMHYeCKasl CBS3b.
OKHCINTEIBHO-BOCCTAHOBUTEIbHbBIC PEaKIUH

31 [epuoamuecknii 3axkoH u [leproanueckas cucrema 7 bubmmoreka LIOK https://m.edsoo.ru/7f41837¢
xumudeckux 3neMeHToB J. . MenneneeBa. CtpoeHue atoma

3.2 Xumudeckast cBsi3b. OKHCIUTENTFHO-BOCCTAHOBUTEIbHBIC 8 1 bubmuoreka ITOK https://m.edsoo.ru/7f41837c
peaxIyn

HUroro mo paznery 15 bubmuoreka ITOK https://m.edsoo.ru/7f41837c

PesepBHOE Bpems 3 bubmuoreka ITOK https://m.edsoo.ru/7f41837c

OBILIEE KOJIMYECTBO YACOB 110 ITPOTPAMME 68 4 5



9 KJIACC
Ne /m HanMeHoOBaHWe pa3aeiioB U TEM IPOTrpaMMEbI

Paznen 1. BemecTBO U XUMHYeCKHE PeaKkIUU

11

1.2
1.3

HOBTOpeHI/IC nu YFHy6HeHI/IC 3HAHHUM OCHOBHBIX pa3acioB

Kypca 8 kimacca
OCHOBHBIE 32aKOHOMEPHOCTH XUMHUYECKHX PEAKLIUI

DIEeKTPONUTUYECKAS TUCCOIMAIIHSI. XUMHUECKUE PEAKIIUU B

pacTBOpax

Hroro no pazgeny

Paszgen 2. Hemerayibl M UX cCOeIMHEHUS

2.1

2.2

2.3

24

OO01mas XapakTepUCTHKA XUMUYECKHX 3JieMeHTOB VIIA-
rpynnsl. 'amoreHst

OO6mras xapaKTepUCTHKA XUMHIECKUX JIEeMEHTOB VIA-
rpynmel. Cepa u e€ CoeTuHEHUS

OO6mras xapakTepuUCTHKA XUMHIECKIX JIEMEHTOB V A-
rpymbl. A30T, pocdop 1 ux coequHeHUs

OO6mras xapaKTepUCTHKA XUMHIECKHUX 1eMeHTOB [VA-
Tpynnbl. YTIIEpOoI U KPEMHHUH U UX COCTNHEHHS

Hroro no pazgeny

Pasznen 3. MeTajliibl M UX COCIMHEHUS

3.1
3.2

OO01e CBOMCTBA METAILIOB

Baxnetimme MeTaimisl 1 ux COCOIMHCHUA

Hroro no pazneny

Paznen 4. Xumus U okpyskaomias cpeaa

41

BCIIICCTBa 1 MaT€puajibl B )KM3HU YCJIOBCKaA

Hroro no pazneny

Pe3epBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME

KommuectBo yacos

Bceero KonTtposnbhbie

paboThI

o
[ER

17

25

16 1
20

68 4

[IpakTrueckue
paboTHI

OnekTpoHHbIE (H(POBHIE) 00pa30BaTENHHBIC PECYPCHI

bubmunoreka I{OK https://m.edsoo.ru/7f41a636

bubmuorexa ITOK https://m.edsoo.ru/7f41a636
bubmuoreka ITOK https://m.edsoo.ru/7f41a636

bubmuoreka ITOK https://m.edsoo.ru/7f41a636
bubmuoreka ITOK https://m.edsoo.ru/7f41a636
bubmuorexa ITOK https://m.edsoo.ru/7f41a636

bubmuoreka ITOK https://m.edsoo.ru/7f41a636

bubmuoreka ITOK https://m.edsoo.ru/7f41a636
bubmuoreka ITOK https://m.edsoo.ru/7f41a636

bubmuorexa ITOK https://m.edsoo.ru/7f41a636

bubmuorexa ITOK https://m.edsoo.ru/7f41a636
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