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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XHMMHH Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMS
COCTaBJieHa Ha OCHOBE TpeOOBaHMII K pe3yJabTaTaM OCBOCHHUS OCHOBHOM
o0pa3oBaTeabHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHusl, IPEICTaBICHHbIX
B ®I'OC OO0, a Ttakxe Ha OCHOBe (QeaepalbHOl padodeil MNporpaMMbl
BOCITUTAHUS U C YYETOM KOHLEIMIUU MPEnoJaBaHus Y4eOHOro mpeaMera « XuMHUsH
B 00pa3zoBaTeNnbHBIX opranmu3aiusx Poccuiickoit deneparum.

[Iporpamma mo xuMuu Ja€T MPEJCTaBICHUE O LENAX, OOIIeH cTpaTeruu
OoOy4eHMs, BOCHHTAHHS M Pa3BUTUA OOYYAIOIIMXCS CpPEACTBAMHU Yy4eOHOTrO
npeaMeTa, yCTaHaBJIMBAET 00s3aTeNbHOE IPEeIMETHOE coJiep KaHue,
IpeayCMaTpUBAET pACIpEAeICHHEe €ro Mo KiIaccaM U CTPYKTYPUPOBAHHE IIO
pazienaM M TeMaM MpOrpaMMbl MO XHWMHUH, OINpPEIETseT KOJUYECTBEHHBIE U
Ka4eCTBECHHbIC XapaKTepUCTUKU COZIEpKaHMUS, PEKOMEHAYEMYIO
MOCJEAOBATEIbHOCTh W3YYEHHS XHUMHUU C YYETOM  MEKIPEAMETHBIX H
BHYTPUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4yeOHOTO Ipollecca, BO3PACTHBIX
OCOOEHHOCTEM  O00ydYarolmuxcsi, ONpeaeNsieT BO3MOXHOCTH TMpeAMeTa IS
peanuzaiuu TpeOOBaHMIM K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTelbHOMN
IpOrpamMMbl HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHHUs, a TaKKe TPEOOBAHMM K
pe3yabTaraM oO0y4YeHUs] XUMUU Ha YPOBHE 1ieJIel N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4YEOHO-TTO3HABATENILHOM JEATEIbHOCTH OO0yYarouerocs IO OCBOCHHIO
y4e0HOTO COJIepKAHUSI.

3HaHUWE XWMHUHU CIYXKUT OCHOBOM sl (DOPMHUpPOBAHUS MHUPOBO33PECHUS
o0ydJaromerocs, ero MpeACTaBICHUH O MaTEepPUAIBLHOM EIWHCTBE MHPA, BAXKHYIO
pOJIb UTPArOT (OpPMHUPYEMbIC XMMHEH NPEICTABICHUS O B3aUMOIIPEBPAIICHUIX
DHEPIUU W 00 SBOJIIOIMU BEHIECTB B IMPHUPOJE, O IMYTAX PEIICHUS TI00ATBHBIX
npoOJieM yCTOMYHMBOTO PAa3BUTHS UYEIIOBEUECTBA — CBHIPHEBOH, YHEPreTHYECKOM,
MUILIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, MPOOJIEM 31paBOOXPAHEHUS.

N3yuenune xumuu:

CIIOCOOCTBYET pean3aliiii BO3MOXKHOCTEH I CaMOpa3BUTHS U (HOPMHUPOBAHMS
KyJbTYPBI TUYHOCTH, €€ 0011el 1 HyHKIIMOHATHHOU IPAMOTHOCTH;

BHOCHT BKJIaJd B (POpMHpOBAHHE MBINUICHUS M TBOPYECKUX CIOCOOHOCTEH
OOy4JarommMxcsi, HABBIKOB WX CAMOCTOSITENIHHOW  Y4EOHOUW  JIESITENIbHOCTH,



SKCIICPUMCHTAJIbHBIX MW HCCIICJOBATCIbCKHUX YMGHHﬁ, HeO6XOI[I/IMLIX KaKk B
HOBCCILHGBHOﬁ ZKHN3HHU, TaK U B HpO(l)CCCI/IOHaHBHOﬁ JCATCIBHOCTH,

3HAaKOMHUT CO CHCHHCI)HKOfI HAay4YHOI'o0 MbINUJICHWA, 3aKJIaJAblBA€T OCHOBBI
OCJIOCTHOI'O B3TJI1Aa HAa CAMHCTBO IIPUPOALI U YCIIOBCKA, ABJIAACTCA OTBCTCTBCHHBIM
OTaIlOM B (bOpMI/IpOBaHI/II/I GCTGCTBeHHO-Hay‘{HOﬁ I'paMOTHOCTH 06yqa}0m1/1xc;1;

crioco0CTBYeT OPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM
3HAaHUSAM, K TPHUPOAE, K UEJIOBEKY, BHOCHUT CBOW BKJIQJ B D3KOJOTHYECKOE
oOpa3oBaHHEe 00yUYarOIITUXCSI.

JlanHble HampaBiieHUs B OOyYE€HHHU XMMHUU OOECIEUMBAIOTCS CHEU(UKOM
collepKaHUsi  y4eOHOTro  MpeAMeTa, KOTOpbIM  SBIAETCA  MEAarormyecKu
aJIalTUPOBAHHBIM OTpa)KeHHEM 0a30BOM HAyKH XUMHH Ha OMPEeIEHHOM dTare eé
pa3BUTHSL.

Kypc xumuun Ha ypoBHE OCHOBHOTO 00111eT0 00pa30BaHMsI OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPraHWYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITUN
OPraHUYECKON XUMUH.

CrtpykTypa coliep>KaHusl IPOrpaMMBbl [0 XUMUU CPOPMHpPOBAHA Ha OCHOBE
CUCTEMHOT0 Ioaxoja K €€ uaydeHuro. ConepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATHM O XUMHUYECKOM DJIEMEHTE U BEIIECTBE U CUCTEMBI IIOHITUH O XUMUYECKOU
peakuuu. OO€ 53THU CHUCTEMBI CTPYKTYpPHO OpPraHU30BaHbl MO MPUHLHUILY
IIOCJIEA0BATEILHOTIO PA3BUTHS 3HAHUM HA OCHOBE TEOPETUYECKUX MPEICTABICHUN
Pa3HOro ypOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUSI;
— Ilepunoanueckoro 3akona /l. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XHMUU;
— Y4YEHHUS O CTPOCHUHU aToMa U XUMHYECKOU CBS3U;

— IIpEeACTaBICHUM 00 IEKTPOJIUTUICCKON JUCCOIMALIMY BEIIECTB B paCTBOPAX.

Teopernuecknue 3HAHUS PACCMATPUBAKOTCA HA OCHOBE JSMIMPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (JAKTOB, PA3BUBAIOTCS MTOCJIECIOBATEIHLHO OT OJTHOTO
YpPOBHSI K JPYyroMy, BBITIONHSA (QYHKIUM OOBSCHEHUS W IPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI YU BO3MOYKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U TOJTYYCHUS
M3y4aEeMBbIX BEIIECTB.



OcBoeHune mporpaMmbl 1O XHUMHH CHOCOOCTBYeT  (OPMHUPOBAHUIO
NPEICTAaBICHUS O XMMHUYECKOW COCTaBIIAIONIEH HaydYHOW KapTUHBI MUpPA B JIOTHUKE
e€ CHCTeMHOW NpUPOAbI, LEHHOCTHOTO OTHOUICHHS K HAy4YHOMY 3HAHHUIO WU
METOAaM IO3HaHWS B Hayke. V3ydeHHe XUMHM MPOUCXOAUT C TPUBJICUYCHHEM
3HaHUW M3 paHee H3YyYEHHBIX YYEOHBIX MpeaAMeTOB: «OKpyXKalomuil MUpy,
«buonorus. 5—7 xknacce» n «Puszuka. 7 Kiace».

[Ipy wu3ydeHHMM XUMHU MPOUCXOAHUT (HOPMUPOBAHHE 3HAHUHA OCHOB
XUMHUYECKON HAYKH Kak 00JIACTM COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOU
JEATEIbHOCTH YEJIOBEKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJIBTYPBI.
3amaya y4yeOHOro MpenMera COCTOMT B (POPMHPOBAHMHM CHCTEMBI XMMHYECKHX
3HaHUN — BaXKHEUIIUX (AKTOB, MOHITUN, 3aKOHOB M TEOPETHUUECKUX IOJIOKEHUH,
JOCTYNHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, sA3blka HayKH, B
OpUOOIIEHUM K HAy4YHBIM METOJaM I[IO3HAHUS IPU M3YyYEHUH BEUIECTB WU
XUMHUYECKUX peakluid, B (OPMUPOBAHUM U PA3BUTUU IO3HABATEIIbHBIX YMEHHUH U
UX TPUMEHEHWH B YYEOHO-IIO3HABATENIbHOW M y4eOHO-UCCIEI0BATEIbCKON
NEeATEIbHOCTH, OCBOCHHMHM NpPaBWJI 0€30MacHOro OOpamieHusi ¢ BEUIECTBaMU B
ITOBCETHEBHOM KU3HH.

[Ipu u3ydyeHHH XMMUU Ha YPOBHE OCHOBHOI'O OOIIET0 00pa30BaHUs Ba)KHOE
3Ha4YeHUE NMPUOOPEH TaKue LIETH, KaK:

— (GOpMHUPOBAaHHE HWHTEIJIEKTyaJlbHO pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIIbHOMY IMPUHATHIO PELICHUM,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIOIIMMCS YCIOBHM KU3HU;

— HamnpaBJICHHOCTh OOYYEHUS] Ha CUCTEMATHUYECKOE MPUOOUIEHNE O0YyYArOIINXCS K
CaMOCTOATEJIbHON MTO3HABATEIBHOM JEATENbHOCTH, HAYYHBIM METOJIaM MO3HaHUS,
(bopMHPYIOLIIUM MOTHUBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieueHHe YCIOBUM, CIOCOOCTBYIOIIMX MPUOOPETEHUIO OO0yYarouuMuUCs
OIbITa Pa3HOOOpPa3HOM NEATEIbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOUYEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIMI), UMEIOUINX YHHUBEpPCAJIbHOE 3HAYEHHUE IS
pa3IMYHBIX BUIOB JESTEIBHOCTH;

—  (QopmupoBanue  oO0med  QYHKIMOHAJIBHOM M €CTECTBEHHO-HAY4YHOU
IPaMOTHOCTH, B TOM YHCJI€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKPYXAaIOLEro MHUpA, MCHOJIb3Ys 3HAHUS W ONbBIT, MOJyYCHHBIE NMPU H3YYECHUU
XUMHH, TPUMEHATh UX IPU pEHIeHHH NpoOJieM B TOBCEIHEBHON >XU3HU U
TPYAOBOU JEATEIBHOCTH;



— ¢dopmupoBaHUE Yy OOYYaIOIIMXCA T'YMAaHUCTUYECKUX OTHOILIECHWM, MOHUMAaHUS
IIEHHOCTH XUMHUYECKUX 3HAHUHU NI BBIPAOOTKHU SKOJOTUUYECKH IEJIECO00Pa3HOTO
NOBEJCHUSI B OBITY U TPYIOBOH JCSATEIBHOCTH B IEJSIX COXPAHEHHUS CBOETO
3JI0POBbsI 1 OKPY>KAIOIIe MPUPOTHON CPEIbI;

— Pa3BUTUC MOTHBALIUHU K O6y‘IeHI/IIO, CIIOCOOHOCTEH K CaAMOKOHTPOJIXO H
CaMOBOCIIMTAaHHUIO Ha OCHOBC YCBOCHH:A O6Hle‘—leJIOBe‘—IeCKI/IX HeHHOCTeﬁ,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MOl U HAMPABICHHOCTH JATBHEUIIETO
oOyJeHus.

OO6miee 4YMCIIO YacoB, OTBENEHHBIX I HM3YyUYCHHUS XWMHH Ha YPOBHE
OCHOBHOTO 00I1IeTO 00pa3oBaHus, cocTaBiisgeT 136 yacoB: B 8 kiacce — 68 gacoB (2
gaca B HeJlel0), B 9 kitacce — 68 yacoB (2 yaca B HEJICIIIO).



COAEPXKXAHUE OBYUYEHUA
8 KVIACC
IlepBoHayabHbIe XUMHUYECKUE TOHATHS

[Ipenmer xumuu. Poias XuMuu B )KU3HU YeslOBEKa. XUMUS B CUCTEME HayK.
Tena u BemiecTBa. DU3MYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemecTB. [loHsATHE O MeTOAaxX MO3HAHMS B XUMHH. UHCTBIE BELIECTBA U CMECH.
CriocoObI pa3aeieHust CMECEi.

ATOMBI M MOJICKYJIBL. Xumudeckue djieMeHThl. CHMBOJIBI XMMHYECKHX
QJICMCHTOB. HpOCTBIe H CJIOXXHBIC BEIICCTBA. ATOMHO'MOJ’ICK}’J’IﬂpHOe YUCHHC.

Xumuueckass ¢opmysna. BaneHTHOCTH aTOMOB XUMHUYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSHCTBA cocTaBa BemecTB. (OTHOCHUTENBHAss aTOMHas Macca.
OTtHOcuTENBbHAs MOJEKYIsIpHAs Macca. MaccoBast 4Ol XMMUYECKOTO JJIEMEHTA B
COEIMHEHUU.

KomnuectBo BemecTtsa. Monb. MonsipHas Macca. B3auMocBsA3b KOIUYECTBA,
Macchbl W 4YHCJIa CTPYKTYPHBIX €AMHUI[ BemiecTBa. Pacuétel mo Qopmynam
XUMUYECKUX COCTMHEHUM.

du3nvecKre U XUMUUYECKHUE SIBJICHUSA. XUMUUYECKask peakius 1 €€ mpu3HaKu.
3aKOH COXpAaHEHHsS] MacChl BEIIECTB. XMMHUUYECKHe ypaBHeHUs. Knaccuduxarus
XUMHUYECKUX PEaKIHi (COeqMHEHMS, Pa3JIOKEHUS, 3aMeIeHHUsI, 0OOMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHUYECKOHN MOCYAO0H, MpaBuiIamMu paboThl B 1a0OpaToOpuu U
npuémMamMu oOpalleHus: ¢ J1abopaToOpHbBIM O00OpPYAOBaHUEM, U3YUEHUE U ONKUCAHUE
bu3YecKuX CBOWCTB 00pa3lOB HEOPTaHUYECKHX BEIIECTB, HAOJIOJCHUE
¢uznyeckux (IUIaBI€HUWE BOCKAa, TasHUE JIbJla, pAacTUpaHUE caxapa B CTYIIKE,
KUTIEHUE U KOHJIEHCAIUsl BOJbI) U XMMHUYECKUX (TOpEHHE CBEYM, MPOKAJTMBAHUE
METHOM MPOBOJIOKH, B3aUMOJICHCTBUE Mea C KUCIIOTON) SIBJICHUM, HAOMIOACHUE U
ONMKCAaHWE NPU3HAKOB MPOTEKAHUS XMMHUYECKHX peakluil (pasiiokeHue caxapa,
B3aMMOJICUCTBUE CEPHON KHUCJIOTHI C XJOPUAOM Oapusi, pa3ioKeHHe TUAPOKCHU]IA
menu (1) mpu HarpeBanuu, B3auMo/ieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4eHHE CMOCOOOB pa3JesieHHs CMecei: C MOMOIIbI0 MarHuTa, (UIbTPOBAHUE,
BbIMIApMBaHUeE, AUCTWLIALUSA, XpoMaTtorpadus, IpOBEACHHE OUUCTKH IMOBAPEHHOMN
CONMM, HaONIOAEHHE W  OMNHCAHME  PE3yJbTaTOB  MPOBEACHHUS  OIBITA,



WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHWS MAacCChl, CO3JaHHE MOJEIEH MOJICKYI
(IrapocTepKHEBBIX ).

BaxHeiimmue NMpEeaACTABUTE/IN HEOPraHUIECKUX BEIIECCTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucimopoa — 3I€MEHT U IpOCToe
BemecTBo. HaxoxxaeHwe kuciaopoga B TOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu TopeHusi). Okcunabl. [lpumenenue xucimopoga. CrocoObl
MOJIyYeHHUs] KUCIopoda B J1abopaTOpuud W TPOMBINUIEHHOCTU. Kpyrosopor
Kuciopoja B mpupoze. O30H — auioTporiHas MoAuUKaIus KUCIopoaa.

TernoBoit 3h(dekT XUMHUECKOW peaklMK, TEPMOXUMHUYECKHE YpaBHEHUS,
9K30- U HHAOTEPMHUYECKHE peakluuu. TOMIMBO: yroib W METaH. 3arpsi3HEHHE
BO3JlyXa, YCUJICHHE MMApHUKOBOTO 3(pdekTa, pazpyiieHrne 030HOBOTO CIOSI.

BOI[OpO,Z[ — OJICMCHT H IIPpOCTOC BCIICCTBO. HaxoxneHue BOIOPOda B
IIpupoac, (I)I/I3I/ILIGCKI/IG n XHMHYCCKUC CBOﬁCTBa, IIPUMCHCHHC, CITOCOOBI
IIOJIYUCHUA. KucaoTel 1 comu.

MonsipHbIii 00bEM ra3oB. PacuéTel Mo XUMHYECKUM YPaBHCHUSIM.

dusnyeckue CBOMCTBA BOAbl. Boma kak pacTtBopuTelb. PacTBOpHL.
HacepllieHHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPHUMOCTH BEIIECTB B BOJE.
MaccoBas 10Jig BELIECTBA B pacTBOPE. XMMHUYECKUE CBOMCTBa BOAbI. OCHOBaHUS.
Pose pacTBOpOB B mpupojie U B )KU3HU 4enoBeka. KpyroBopoT BOAbI B IPUPOJE.
3arpsi3HEeHHE NPUPOAHBIX BOA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemmuenuid. Oxcupanl. Kimaccudukanms
OKCUJIOB:  cojeoOpasywormiue (OCHOBHBbIE, KHUCJIOTHbIC, aM(oOTepHbIE) U
HecosneoOpazyronue. Homenknatypa oxcunoB. Dusnueckue U XUMHUYECKHUE
CBOMCTBA OKCUJIOB. [lonmyueHnne okcuaos.

OcHoBanusa. Krnaccudukaisi OCHOBaHMM: IIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHuil. PU3NYECKHE U XUMHYECKUE CBOMCTBA
ocHoBaHnuu. [lonyuyenrne oCHOBaHUM.

Kucnorel. Knmaccudukanus kucinor. Homenknarypa kucior. @usnueckue u
XUMHUYECKHEe cBOMcTBa KucioT. Psan aktuBHoctH MetaiuioB H. H. bekerosa.
[lony4yeHne KHUCIIOT.

Commn. Homenkiarypa cosieil. @U3nyeckue U1 XMMHUYECKUE CBOMCTBA COJIEH.
[Tonmydyenue counen.



['eneTnueckas CBA3b MEXAY KJIACCAMU HEOPraHWYECKUX COCTUHEHHM.
Xumuueckuii IKCnepumenm:

KAuEeCTBEHHOE ONPEACIICHUE COJIEPXKAHUS KHUCIOpOJa B BO3AYyXE, MOJy4YEHUE,
coOupaHue, pacrmo3HaBaHWEe W W3YYCHHE CBOWCTB KHCIOPOJa, HAOIIOICHHE
B3aMMOJICHCTBUSL BEIIECTB C KHUCJIOPOJAOM M YCIOBUSI BO3HUKHOBEHUS U
MpeKpalleHuss TopeHus (Mmokapa), O3HAKOMJICHHE C O0Opa3laMH OKCHIOB U
OMHMCaHWE WX CBOMCTB, IOJy4YCHHE, COOHMpaHHE, paACIO3HABAaHUE U H3YUYCHHE
CBOMCTB BOJOpojaa (rOpeHHe), B3auMozeHcTBrEe Bojgopona ¢ okcugaoM meau (1)
(BO3MOKHO HCITOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIOJICHUE OOpa3IllOB BEIIECTB
KOJIMYECTBOM | MOJIb, HCCIIEIOBAHUE OCOOCHHOCTEW pPACTBOPEHHUSI BEIIECTB C
pPa3IMYHONM PACTBOPUMOCTBIO, IIPUTOTOBJIICHUE PACTBOPOB C OMNPEEIEHHON
MAaCCOBOM JI0JIEW PaCTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE BOABI C METAIIAMHU
(HaTpeM ©  KaupllueM) (BO3MOXHO HCIIOJb30BAHHE BHJICOMATEPHAIIOB),
uccieoBaHue  oOpas3IoB  HEOPraHWYECKHX BEIIECTB PA3IUYHBIX  KJIACCOB,
HaOJII0/ICHNEe M3MEHEHHUSI OKPAaCKH WHIUKATOPOB B PacTBOpaxX KUCJIOT W IIEJIOUEH,
n3yueHue B3aummojiercTBua okcuaa meau (ll) ¢ pacTBopoM cepHOM KHCIOTHI,
KHCJIOT C MeETaulaMHU, pPEeakUWi HEUTPAIM3aLHH, IOJIYyYECHHE HEPACTBOPHUMBIX
OCHOBAHUM, BBITECHEHHUE OJIHOTO MeTajlla JPYTMM U3 pacTBOpa COJIM, PEIICHUE
AKCIEPUMEHTANBHBIX 3aJlad Mo TeMme «BakHeline KiIacChl HEOPraHUYEeCKUX
COCIVHEHUI.

Hepuoanyecknit 3axkoH u Ilepuoanueckass cucreMa XMMHUYECKHUX IJIEMEHTOB
. U. MenpgesaeeBa. CtpoeHue atoM0oB. XUMHYECKas CBA3b. OKUCIUTETBHO-
BOCCTAHOBHUTEJIbHbIC PEAKIMHU

[lepBbie TOMBITKU KJIAaCCU(UKAIIMU XUMHUUYECKUX dJeMeHTOB. I[loHsTtue o
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M MIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHTHI, KOTOPhIE 00pa3yloT aM(OTepHbIE OKCUIBI
Y TUIPOKCUIBI.

[lepnoanueckuii 3akoH. Ileproanyeckas cucTeMa XHUMHUYECKUX 3JIEMEHTOB
. W. MenneneeBa. KoporkomepuoaHas W JJIMHHONEpUOAHAS  (HOPMBI
[Tepunoanueckoit cucrtembl xumudeckux sneMeHToB [[. 1. MenneneeBa. [leprobl
u rpynnsl. Duzndeckuil CMBICI IOPSAJKOBOIO HOMEpa, HOMEpPOB IIEpUOaA U
IPYMNIBI 2JIEMEHTA.

Crpoenue aromoB. CocTaB aToMHbIX sjep. M30Tonbl.  DJIEKTPOHBL.
CtpoeHue 2JIEKTPOHHBIX O00JIOYEK aTOMOB MEPBBIX 20 XUMHYECKUX SJIEMEHTOB



[lepnomnueckon cucremsl [[. 1. MenneneeBa. XapakTepUCTHKA XUMHYECKOTO
AJIEMEHTA T10 €ro MoJiokeHuto B [lepuogunueckoi cucreme 1. . Menneneena.

3aKOHOMepHOCTI/I HN3MCHCHUA paanyCa aTOMOB XHMHWYCCKHUX J3JICMCHTOB,
METANIMYECKUX ¥ HEMETAJUIMYECKUX CBOMCTB 10 I'pyIiiiiaM U 1IIcpuogam.

3nauenue llepuogmueckoro 3axkoHa U Ilepuonnueckoil  CHCTEMBI
XUMHUYECKUX DJIEMEHTOB JUIsl pa3BUTUS Hayku W npaktuku. [[. 1. MenneneeB —
YUYEHBIN Y TPaKIaHUH.

Xumuueckasi cBsi3b. KoBaneHTHast (MOJiApHAsE M HEMOJSPHAsi) CBSI3b.
DIEKTPOOTPULATEIBHOCTh XUMHUECKUX AJIEMEHTOB. FIOHHAsI CBS3b.

CrerneHn OKHUCJICHHUA. OKHUCIUTEIILHO-BOCCTAHOBUTEIILHBIC pEaKnuu.
HpOI_[CCCBI OKHCJICHHS M BOCCTaHOBJICHUS. OKHMCIMTEIM 1 BOCCTAHOBUTEIIH.

Xumuueckuii IKcnepumenm:

U3y4yeHue oOpaslioB BEUIECTB METAUIOB MU HEMETAJJIOB, B3aUMOJICHCTBHE
TUJIPOKCUAA I[IMHKA C pPACTBOPAMHM KHUCIOT W IIEJIOYEH, MPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIIUX ~ MPUMEPHl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIui
(ropeHue, peakiuu pas3ioKeHUs, COSTUHEHU).

Mestcnpeomemmnuie ceasu

Peanm3zannss MeXNpeaMETHBIX CBSI3€M NpPU W3YYEHHH XMMHU B 8 Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAy4YHBIX
MOHSATUM, TAK W MOHATHM, SIBJISIOLIUXCS CUCTEMHBIMU JUISl OTAEJIBHBIX MTPEIMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OO0mure ecTecCTBEHHO-HAYUYHbIE TIOHSTHS: HAYYHbIN (akT, TMUIIOTE3a, TEOPHUS,
3aKOH, aHallu3, CHUHTE3, Kilaccu(ukanus, MNepUOJUYHOCTb, HaOIIO/ICHNUE,
DKCIEPUMEHT, MOACIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

dusznka: Marepusi, aTOM, D3JICKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU]I,
M30TOIBI, PAAUOAKTUBHOCTDh, MOJIEKYJIA, JJIEKTPUYECKUN 3apsll, BELIECTBO, TEJO,
00BbEM, arperaTHoe COCTOSIHHE BEIIeCTBA, ra3, (GU3MYECKUE BEIIMYMUHBI, ¢TUHHUIIBI
M3MEpPEHUSsI, KOCMOC, TIJIaHEThI, 3BE3/1b1, COJIHIIE.

buonorus: porocunrtes, apixanue, onocdepa.

['eorpadusi: armocdepa, rtumpochepa, MHUHEpaIbl, TOPHBIE TOPOIHI,
MOJIE3HBIE UCKOIAeMbIe, TOTUIMBO, BOJAHBIC PECYPCHI.



9 KIIACC
BemecTBo M XUMHMYECKasi peaKIHs

Ilepnognueckuit 3axoH. llepuonnueckas cucTeMa XMMHUYECKUX JIEMEHTOB
. Y. MenneneeBa. CtpoeHue aToMOB. 3aKOHOMEPHOCTA B MU3MEHEHUU CBOMCTB
XUMUYECKHUX DJJIEMEHTOB IME€PBBIX TPEX TMEPUOAOB, Kalldsd, KaJIbLHMs M HX
COCIMHEHU B COOTBETCTBMM C IIOJIOKEHHMEM »3JIEMEHTOB B Ilepuoguueckoii
CUCTEME U CTPOECHUEM UX ATOMOB.

CTpOGHI/Ie BCIICCTBA. BHBI XMMHUYECKOM CBS3U. THIIBI KPpUCTAJTINIMYCCKUX
pCHIéTOK, 3aBUCUMOCTh CBOMCTB BCIICCTBA OT THIIA KpHCTaHHquCKOﬁ peHIéTKI/I 141
BHUJa XUMHYECKOM CBSI3H.

KJ’IaCCI/I(bI/IKaI_II/IH N HOMCHKJIATypa HCOPIraHNMYCCKHUX BCIICCTB. XUMHYECKHE
CBOMCTBA BCIICCTB, OTHOCAIIMUXCA K PA3JIMYHBIM KJIaCCaM HCOPIaHHNYCCKUX
COG,Z[HHGHHﬁ, T'CHCTHYCCKAA CBA3b HCOPIraHNYCCKHUX BCIICCTB.

Knaccupukanus XMMUYECKUX peakUMi 1O pa3IuyHbIM IpU3HAKaM (I10
YUCITy U COCTaBy yYacTBYIOIIMX B PEAKIMU BEILECTB, 10 TEIIIOBOMY 3 (DeEKTy, 10
U3MEHEHUIO CTETEHEN OKMCICHHUS XMMHYECKHX 3JIEMEHTOB, 110 0OpaTUMOCTH, IO
YYACTHUIO KaTajau3aropa). DK30- U SHIAOTEPMHUUYECKUE PEAKIUHU, TEPMOXUMUYECKUE
YpaBHEHHUSL.

[lonsiTue o ckopocTH xumuuecko peakuuu. [loHsTHe 00 0O0paTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTEHHBIX
peakuusx. [lonstne o karanuze. [loHsTHEe 0 XMMHUUYECKOM paBHOBeCHU. DAKTOPHI,
BIIMSIFOIIME HA CKOPOCTh XUMHYECKOW pEaKIUMU MU TOJOKEHUE XUMHUYECKOTO
PaBHOBECHS.

OKHCIIUTETLHO-BOCCTAHOBUTEIILHBIE  PEAKIIMH,  JJCKTPOHHBIM  OaiaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEILHON  pPEaKIUHU. CocraBiicHME  ypaBHCHHI
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEaKIMi C  HCMIOJb30BAaHUEM  METOJIa
AIIEKTPOHHOTO OajaHca.

Teopust AJIEKTPOITUTHYECKON JIUCCOLAALINH. DJIEKTPOIUTHI 151
HEAJEKTPOIUThl. KaTvoHbl, aHWOHBL. MeXaHu3M JUCCOLMALMM BEIIECTB C
Pa3IMYHBIMUA BUJIAMU XHUMHYECKOM cBs3u. CterneHb auccoruanuu. CuiabHbIE U
ci1a0bIe SJIEKTPOIUTHI.

Peakiuu woHHOTO OOMEHa. YCIOBUS TPOTEKAHWS] PEAKIUA HOHHOTO
oOMeHa, MOJIHBIE U COKpAIIEHHBIC HOHHBIC YpaBHEHUS peakiuii. CBONCTBA KUCIOT,



OCHOBaHMII W CcoJiell B CBET€ MPEACTABICHUH 00 3JICKTPOIUTUYECKOM
nucconuanuu. KagectBeHHble peakiiuu Ha HOHBL. [IoHATHE O THIpOIU3E CONEM.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOJICTSIMU KPUCTAJUTMYECKUX PEMIETOK HEOPTaHHMYECKUX
BEIIECTB — METAJUIOB M HEMETauioB (rpaduTa U anmasza), CIOKHBIX BEIECTB
(xJ0puma HaTpus), UCCIECIOBAHUE 3aBHCHMOCTH CKOPOCTH XUMHUYECKOW PEaKIHH
OT BO3JCHCTBHS pa3MUHBIX (AKTOPOB, WCCIEAOBAHHE JIIEKTPOIPOBOJHOCTH
pPacTBOpPOB BEIMIECTB, TpoOIlecca TUCCONMANMN KHUCIOT, IIeJIoued | cosel
(BOBMOXKHO  WCIIOJIB30BAaHWE BHJICO MaTepUaioB), TPOBEJCHHWE  OIBITOB,
WUTIOCTPUPYIONIUX ~ TNPHU3HAKA  TPOTEKAHWS  pEaknuid HOHHOTO  OOMeHa
(oOpazoBaHue oOcajka, BBIJCICHUE Ta3a, o0O0pa3oBaHUE BOJbI), OIbBITOB,
WUTIOCTPUPYIONTUX ~ TPUMEPHl  OKHCIUTEILHO-BOCCTAHOBHUTEIBHBIX — PEaKIui
(ropeHue, peakiuu pasioKEeHHs, COCUHEHUs), PACIIO3HABAHUE HEOPTaHUYECKUX
BEIIECTB C TIOMOIIBI0O KAYECTBEHHBIX pEaKIUi HAa HOHBI, pEIICHUE
HKCIIEPUMEHTAJILHBIX 33]1a4.

HemeTaabl 1 UX COeAMHEHHUS

O6mass xapakTepucTtuka ramoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHne u (Ppuanyeckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOr€HOB. XHMHYECKHE CBOWCTBA Ha MpPHUMEPE  XJopa
(B3aUMOJIEHCTBHE C METaUIaMU, HEMeTa/UlaMH, IMIeJIo4aMH). XJIOPOBOIOPO/I.
CosisiHass KUCJIOTAa, XMMHUYECKUE CBOMCTBa, MOJyYeHHE, NpuUMeHeHue. JlelicTBue
XJOpa M XJOPOBOJOPOAA HA OpPraHW3M YeJIOBeKa. BaXHEWIHMe XJIOpUIbl U HX
Hax0XXJICHUE B MPUPOJIC.

O6mas xapakrepuctuka 31eMeHTOB VIA-rpynmnbl. OcOGEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEepHbIE cTerneHu okucieHus. CTpoeHue W (pusmyeckue CBOICTBA
MPOCTBIX BELIECTB — KUCIOPOAA U cepbl. AJNIOTPOIHbIE MOAU(PUKAIIMN KUCIOPOIa
U cepbl. XuMUYeckue cBoilcTBa cepbl. CepoBOIOPO, CTPOCHUE, (PUBHUECKHE U
XUMUYECKHE CBOMCTBA. OKCHIBI CEPbl KaK MPEACTABUTEIN KUCIOTHBIX OKCHUJIOB.
CepHas kuciora, (QHU3HUECKHE W XHMHYECKHE CBOMCTBAa (0OIME Kak
OpeICTaBUTEN Kilacca KHCIOT M crneuuduueckue). XUMHUECKHE pEeaklvu,
JeXallue B OCHOBE MPOMBILIUIEHHOTO CHoco0a MOMY4YeHUsI CEPHOM KHCIIOTHI.
[Ipumenenue cepHoi KucaoTel. Conu CEpHON KUCIOTHI, KAYECTBEHHAS pEeaKlMs Ha
cynbdar-uoH. HaxoxnaeHue cepbl U €€ COCIUHEHHM B TPUPOJIEC. XHUMHUYECKOE
3arpsi3HEHHE OKPY’KAIOIIEH Cpeibl COCIMHEHUSIMH cepbl (KUCIOTHBIE OXKIH,
3arpsi3HEHNE BO3/lyXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeI0TBPALLECHUS.



OOmias xapakTepucThka 31eMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOCHUs
aTOMOB, XapaKTepHBIC CTETMICHH OKUCICHUSA. A30T, PaclpoCTpaHEHHE B MPUPO/IE,
duznyeckre U XuMU4IecKue cBoicTBa. Kpyrosopor a3ora B mpupoie. AMMHAK, €ro
bu3nUecKue 1 XUMUYECKHUEe CBOMCTBA, MOJyuyeHrue U npuMeHeHune. Cou aMMOHUS,
uX pU3NYEeCKHe U XUMUYECKUE CBOMCTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
MOHBI aMMOHHS. A30THas KHCIOTa, €€ TMOodydyeHHe, (PU3NUECKUe U XUMUYECKUE
cBOiicTBa (0OmMEe Kak TMpEeACTaBUTENS Kilacca KHUCIOT U CHenu(puIecKue).
Hcnonp30BaHne HUTPATOB M COJEM aMMOHHSA B KAauyeCTBE MHUHEPAIbHBIX
ynoOpeHuii. XuMHU4ecKoe 3arpsi3HeHNE OKPYXKAIOIICH Cpebl COSAMHCHUSIMH a30Ta
(KUCIIOTHBIE JTOXKIIM, 3arpsi3HEHHWE BO3AyXa, MOYBBI W BomoéMoB). Docdop,
ainoTpornHbie Monupukamuu docdopa, PU3MUECKUE W XUMUYECKHE CBONCTBA.
Oxcun docdopa (V) u hochopHas kuciaoTa, Pu3NIecKue U XUMUIECKHUE CBOICTBA,
nosyuenue. Mcnonp3oBanue GpocharoB B KaUeCTBE MUHEPAIBHBIX YAOOPEHUH.

O6mas xapakrepuctuka 37eMeHTOB |V A-rpynnbl. OCOOGEHHOCTH CTPOCHHUS
aTOMOB,  XapaKTepHBIE  CTCMICHW  OKHUCJICHHUS.  YTJIEpOA,  aJUIOTPOITHBIC
MOAM(UKAIIMK, PACIPOCTPaHCHUE B TpHUpojae, (PHU3WYECKHEe W XHUMHYECCKHC
cBoiicTBa. Ancopouus. Kpyrosopot yriepona B npuponae. Okcuabl yriepoja, ux
buznueckue W XUMHUYECKHE CBOICTBA, JEHCTBUE HA JKUBBIE OpPraHU3MBI,
MOJIyYCHUE U TMPUMEHEHHE. DKOJOTUYECKUE MPOOJEMBbI, CBSI3aHHBIE C OKCHUIIOM
yraepona (IV), rumoreza rnoGanbHOrO TNOTEIUICHUS KJMMaTa, MapHUKOBBIM
s dekr. YronpHas KuciaoTa U €€ coM, uX (PU3NUeCKue U XMMHYECKHUE CBOMCTBA,
MOJIy9IeHUE W TpuMeHeHWe. KauecTBeHHass peaknus Ha KapOOHAT-HOHBI.
Hcnonp3oBanne KapOOHATOB B OBITY, MEIUIIMHE, MPOMBINIJICHHOCTH U CEIHCKOM
XO3SIUCTBE.

[lepBoHavyaibHBIE TOHATAS 00 OpPraHMYECKHX BEIIeCTBAX KaK O
COCMHEHMSIX yriepoaa (MeTaH, 2TaH, JTWJIEH, AaleTUJICH, STaHOJ, TIHUICpPHH,
yKCyCHasi Kuciota). [IpupoaHple HCTOYHUKH YTIIEBOAOPOAOB (YTOJb, IPUPOIHBINA
ra3, He(Th), MNPOAYKTHl HX TepepadoTku (OEH3UH), HUX PpOJIb B OBITY W
MPOMBINIUICHHOCTH. [loHSATHE O OWMOJOTUYECKH BaXKHBIX BEIECTBAX: KHUPAX,
Oenkax, yriieBojax — W HUX POJIM B KU3HMU 4YelOBeKa. MaTepuanbHOE €IUHCTBO
OpPraHUYECKUX ¥ HEOPTAaHUUECKUX COCTMHCHHM.

Kpemunii, ero Qusnueckne W XUMHUYECKHE CBOWCTBA, IOJIy4YeHUE W
npuMmenenue. CoenuHeHHs KpeMHus B mnpupoje. OOmiye mnpeactaBieHus 00
okcuzae kpemuus (IV) u kpemuHueBoil kucnote. CHIMKaTBl, UX UCIOJIb30BAaHUE B
ObITYy, B MPOMBIIUICHHOCTU. BakHelilline cTpouTeNnbHble MaTepHallbl: KepaMuKa,



CTEKJIO, IIEMEeHT, 0eToH, kene300eToH. [Ipobnempr 6e30MacHOr0 HMCIOIB30BAHUS
CTPOMTEILHBIX MAaTEPHAJIOB B TOBCSIHEBHOM JKU3HH.

Xumuueckuii IKCnepumenm:

M3y4YeHHE 00pa3lloB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KUCIOTHI,
IPOBEJICHIE KaueCTBEHHBIX PEaKIMi Ha XJOPUA-UOHBI U HAOIIOJCHHE MPU3HAKOB
UX TPOTEKAHMs, ONBITHI, OTpa)karolue (PU3MUECKHEe U XUMHYECKHE CBOMCTBA
rajJJor€eHOB M MX COEIMHEHUH (BO3MOYKHO MCIIOJIb30BAaHUE BHIEOMATEPUATIOB),
O3HaKOMJIEHME C oOpa3lamMu XJOpPUAOB (TAJOTE€HUAOB), O3HAKOMIIEHHE C
oOpasmamu  ceppl M €€  COCOIUHEHUSIMH  (BO3MOXKHO  MCIOJIb30BaHHUE
BUJICOMATEPHAIOB), HaOIIOICHNE TIpoliecca OOYTIUBaHUS caxapa Mo JIeHCTBUEM
KOHIICHTPUPOBAHHOM  CEPHOM  KHUCJOTBI, M3Y4YEHUE XHMHYECKHX CBOMCTB
pa30aBIEHHOI CEPHOM KUCIOTHI, MPOBEAECHUE KAUECTBEHHON PEaklMK Ha Cyab(dar-
MOH U HaOJI0JeHHE MpHU3HaKa €€ MpPOTEKaHHs, O3HAKOMJIEHHE C (PU3NYECKUMU
cBoOMcTBaMM a3oTa, (ochopa M MX coeIuHEHUH (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPHATIOB), o0pa3laMu a30THBIX U (HOCPOPHBIX yIOOpEHUH, MOIydYeHUE,
coOupaHue, paclo3HaBaHWE W HU3YYEHHE CBOMCTB aMMHUaka, IPOBEJICHHUE
KAUECTBEHHBIX PEaKUMi Ha MOH aMMOHMS U (pochar-uoH U U3ydeHHe MPHU3HAKOB
UX IPOTEKAHHUsI, B3AMMOJIEUCTBAE KOHIEHTPUPOBAHHON a30THOM KUCIIOTBI C MEIBIO
(BO3MOXKHO ~ HCIIOJB30BAHHE  BHUIAEOMATEPHUAJIOB), U3ydeHue  Mojelien
KPUCTAUIMYECKUX peIIETOK aiMa3za, rpadura, ¢yiepeHa, O3HAKOMIICHUE C
IPOLECCOM aACOpPOLMU PpacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U
yCTPOMCTBOM MpPOTHBOrasa, Moxy4eHue, coOMpaHue, paclio3HaBaHUE U W3Yy4YECHHE
CBOMCTB YTJIEKHCIIOTO ra3a, MPOBEACHUE KAYECTBEHHBIX PEAKIMI Ha KapOOHAT U
CWIMKAT-UOHBl M M3yYECHHE TMPU3HAKOB MX MPOTEKAHUS, O3HAKOMJICHHE C
NPOAYKUMEH CHUJIMKATHOM MPOMBIIUIEHHOCTH, PEIIEHUE HKCIEPUMEHTAIbHBIX
3a7a4 1o TeMe «BakHelnme HeMeTaJuIbl ¥ UX COEINHEHUI.

MeTaiibl 1 X CoOeANHCHUA

OO11ast xapaKTepUCTHKa XUMUYECKUX 3JIEMEHTOB — METAJUIOB HA OCHOBAaHUU
ux noyiokeHus B llepuommueckod cucreme xumuyeckux diaemeHtos I U.
MeHnneneeBa u cTpoeHus: aToMoB. CTpOEHHE METAJUIOB. MeTamndeckasi CBS3b U
METAJUIMYECKAsT ~ KPUCTAJUIMYECKass  PEIIETKA.  DJIEKTPOXUMUYECKHH  pAl
HaIpspKeHU MeTaioB. u3znueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OO0mue
criocoObl mosydeHus MeTayioB. lloHATHE O KOPpPO3MH METAIOB, OCHOBHBIE
crocoObl 3auMThl UX OT Koppo3uu. CrutaBbl (CTallb, YYTyH, IJIOPAJIFOMUHUH,
OpoH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJIEHHOCTH.



[Ilenounsle MeTaIUIBL: MOJIOXKEHUE B [lepuognueckon cucTeMe XUMUYECKUX
sanemenToB . 1. MenpaeneeBa, CTpOCHHE MX ATOMOB, HAaXOXKJIEHUE B MPUPOJE.
dusznyecKkue U XMMHUYECKHe CBOMCTBA (Ha mpuMmepe Hatpus U Kainus). OKCUIBI U
TUJIPOKCUABI HaTpud W Kanus. [IpuMeHeHue IIeNOYHBIX METaUIOB U HX
COCIUHCHUM.

[Ileno4YHO3EMENBHBIE METAJIBI MarHuii M KaJbLMil: IOJOXEHHE B
[lepnoguueckon cucreme xuMmuueckux sneMeHToB [[. M. MenneneeBa, crpoeHune
UX aTOMOB, HaXxoXJeHue B npupozae. usnueckne u XMuMUYECKUE CBOMCTBA MarHus
U Kanpuuda. Baxseimine coeauHeHUs KainbUus (OKCUJI, THUIAPOKCH, COJIH).
JKécTkocTh BOJBI U CITOCOOBI €€ yCTpaHEHUS.

AmomuHui: nonoxkeHue B Ilepuogmyeckor  cHCTEME  XHMHYECKHX
anementoB /. M. MenneneeBa, CTpoeHHME aToMa, HAxXO0XKIEHUE B IIPUPOJE.
dusnueckre 1 XMMHUUECKHE CBOMCTBA alfOMUHUSL. AM(POTEpHBIE CBOWCTBA OKCHUJIA
Y TUJIPOKCUA AITFOMUHUS.

Kenezo: nonoxenue B [lepuognueckoit cucteMe XUMUYECKUX AIEMEHTOB /.
N. MenpeneeBa, CTpoeHHE aroma, HaxoxkjaeHue B mpupoje. duzmyeckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKkcuibl, THApOKCH bl U comu xenesa (1) u xxenesa
(1), ux cocTaB, CBOWCTBA M MOJYUYCHHE.

XumuuecKkuii IKCnepUMEHm .

O3HaKOMJIEHHME C o00pa3llaMd METauIOB U CIUIaBOB, MX (PU3NYECKUMHU
CBOMCTBaMM, H3Y4YEHHE  pEe3yJbTaTOB  KOPPO3UHM  METAIOB  (BO3MOXKHO
UCIIOJIb30BaHUE BUAEOMATEpPHUANIOB), OCOOCHHOCTEH B3aMMOAECMCTBHS OKCHJIA
KAJIbLIMS W HaTpUsl C BOJAOM (BO3MOYKHO HCIIOJB30BAHHE BHJIEOMATEPHUAIIOB),
UCCIIENOBAaHUE CBOMCTB JKECTKOM BOBI, MpOLECCa TOPEHUS XKeJle3a B KUCIOPOJE
(BO3MOXXHO ~ HCIOJB30BAHWE  BHUJAEOMATEPUAIOB), MPU3HAKOB  MNPOTEKAHUS
KAUECTBEHHBIX PEAKIMil Ha MOHBI: MAarHusi, KaJblMs, aJlOMUHUS, LIUHKA, XKeye3a
(1) u xene3a (1), menu (11), HaOMrONEHNE U OMMCAHUE MPOIECCOB OKPAIIUBAHUS
IUIAMEHH HWOHAMM HATpHsl, Kalusd U KajblMs (BO3MOXHO HCIOJb30BaHUE
BUJICOMATEPHAIIOB), UCCIIEI0OBaHNUE aM(pOTEPHBIX CBOWCTB TMAPOKCHUIA aTFOMUHUS
Y TUIPOKCHJIA IMHKA, PEIIEHUE IKCIIEPUMEHTAJIBHBIX 3a/a4 110 TeMe «BakHenmue
METaJUIbl U UX COCAUHEHUS.

XuMHS M OKPYXKAKOLIAS Cpeaa



BemecTBa u marepuansl B IOBCEIHEBHOM >KU3HM 4elIOBEKa. besomacHoe
UCIOJIb30BaHUE BEILIECTB M XMMHUYECKUX peakuuil B ObiTy. IlepBas momomp npu
XUMHUYECKUX 0XKOTax U OTPaBICHUSAX.

XUMHUYECKOE 3arpsi3HEHUE OKpYKarIeld cpensl (MpeneiabHasi TOmyCcTUMas
KOHIIeHTpaIus BemiecTs, ganee — [1JIK). Ponb xumum B pemmeHnu 3KOJOTHIECKUX
poOJieM.

Xumuueckuii IKCnepumernm:

u3ydeHne oOpasloB MaTepuaioB (CTEKIO, CIUIAaBbl METAJUIOB, IOJIHMMEpPHBIC
MaTepualbl).

Mestcnpeomemmnuie ceasu

Peanmm3zannst MeXNpeaMETHBIX CBS3€M NpPU W3YYEHHH XMMHM B 9 Kiacce
OCYILECTBIISIETCS. 4YE€pe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAyYHBIX
IIOHATUM, TaK U MOHATHUM, SBIAIOIIUXCS CUCTEMHBIMU IS OTAEIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'0 [IUKJIA.

OOmre ecTecCTBEHHO-HAYYHbIE MOHSATHS: HAYYHBIM (PakT, TUIOTE3a, 3aKOH,
TEOpusl, aHallu3, CHHTE3, KIacCUpUKalusi, NEepUOJUYHOCTh, HAOIIOACHUE,
HKCIEPUMEHT, MOJEIUPOBAHUE, H3MEPEHHE, MOJENb, SBJICHHE, MapHUKOBBIN
s peKT, TEXHOIOTHS, MaTEPHUAIBI.

dusznka: Marepusi, aToOM, D3JICKTPOH, NPOTOH, HEUTPOH, HOH, HYKJIU]I,
W30TOIbI, PATUOAKTUBHOCTh, MOJIEKYJIA, DJICKTPUYECKUM 3apsifi, MPOBOJHUKH,
MOJYTIPOBOJHUKH, JTUIJICKTPUKH, (POTOIJIEMEHT, BEIIECTBO, TeI0, OOBEM,
arperaTHOE€ COCTOSIHUE BEIIECTBA, ra3, paCTBOP, pACTBOPUMOCTh, KpUCTAIIIINYECKas
pemeTka, CIUiaBbl, (PU3NYECKUE BEIUYUHBI, €IUHUIIBI W3MEPEHHUS, KOCMUYECKOE
MPOCTPAHCTBO, TIJIAHETHI, 3BE€3/1b1, COJHIIE.

buonorusa: ¢orocuntes, AbixaHue, Ouocdepa, 3KOCHCTEMA, MUHEPAJIbHBIE
yI0OpeHus, MUKPOAJIEMEHTBI, MAKPOIJIEMEHTHI, ITUTATEIbHBIE BEIIECTBA.

I'eorpadusi: armocdepa, ruapocdepa, MUHEpaNbl, TOPHBIE TOPOJIbI,
MI0JIC3HBIE UCKOTIaeMbI€, TOTIITUBO, BOAHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHHU HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTATBl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILIEro
o0pa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIMTATEIbHON JIE€ATEIBHOCTU B COOTBETCTBUU C TPAJUIIMOHHBIMU POCCUICKUMU
COLIMOKYJIBTYPHBIMH U JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSIMHM, HPHUHITHIMU B
o0miecTBe MpaBWIaMM M HOPMAMM IOBEICHHMS M CIIOCOOCTBYIOT IIpoleccam
CaMOITO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0yYarOIIUXCSl.

JINYHOCTHBIC PE3YJIbTAThI OTpaXaroT I'OTOBHOCTD 06yqa}oumxc;1
PYKOBOIACTBOBATLCA CUCTEMOM TMO3UTHUBHBIX IOCHHOCTHBIX OpI/IeHTaI_[I/Iﬁ u
pacmiupCHUC OIbITA ACATCIIBHOCTU HA eé OCHOBE€, B TOM YHCJIC B 4aCTHU.:

1) maTpMoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOTO OTHOILIEHUS K OTE€YECTBEHHOMY KyJbTYPHOMY,
UCTOPUYECKOMY W HAyYHOMY HAcJIEJUI0, TOHUMAHUS 3HAUYCHUS XUMHUYECKON
HAayKH B XU3HU COBPEMEHHOro OOIIECTBa, CIOCOOHOCTH BIIAJETh JOCTOBEPHOM
uHboOpMaIMeli O TepefOBBIX JOCTIDKEHUSX M OTKPHITHSAX MHPOBOH U
OTEYECTBEHHON XMMUH, 3aUNHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTpOICTBE
MUpa 1 00IIeCTBa;

2) rpakKAaHCKOr0 BOCIUTAHMS:

IPEACTABICHUS O COLMAJIBHBIX HOpPMax M IIPAaBWIAX MEXIMYHOCTHBIX
OTHOUIEHUI B KOJUIEKTUBE, KOMMYHHKATUBHOM KOMIETEHTHOCTU B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOMCCIENOBATEeNbCKOM, TBOPYECKOM W APYrMX  BHJAAX
NeATEIbHOCTH, TOTOBHOCTH K Pa3HOOOpPAa3HOM COBMECTHOW JEATEIBbHOCTH MpU
BBIMIOJITHEHUHM Y4€OHBIX, I1O3HABATENbHBIX 3a]a4, BBIIOJHEHUH XUMHUYECKHX
HKCIEPUMEHTOB, CO3/IaHUU YUYE€OHBIX MTPOEKTOB, CTPEMJICHHS K B3aUMOTIOHUMAaHHIO
¥ B3aUMOIIOMOIIM B TMPOLECCe OTOW Y4YEOHOM JeATENbHOCTH, TOTOBHOCTH
OLICHUBATh CBOE TMOBEACHHWE M IIOCTYNKM CBOMX TOBApPHUILEH C ITO3ULUHU
HPABCTBEHHBIX U MPABOBBIX HOPM € YUETOM OCO3HAHUSA MOCIEACTBHUI MOCTYIKOB;

3) HEeHHOCTH HAYYHOT'0 O3HAHMSL:

MHUPOBO33PCHYCCKUC IIPCACTABIICHHUA O BCHICCTBC U XUMHYECKOM PCaKu,
COOTBCTCTBYIOIMC COBPECMCHHOMY YPOBHIO pPasBUTUA HAYKH W COCTABJIAIOIINC



OCHOBY JIJI1 TOHUMAaHUSl CYIIHOCTH HAYYHOW KapTHHBI MUpa, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTAX pa3BUTHUs NPUPOABI, B3aUMOCBA3AX 4YEIOBEKA C
IIPUPOIHOU CPELOH, O POJIM XUMUH B IIO3HAHUU ITUX 3aKOHOMEPHOCTEN;

MIO3HABAaTEIbHbIC MOTHUBBI, HAIPABJICHHBIC HA TIOJIYYCHUE HOBBIX 3HAHUM 110
XUMHH, HEOOXOJUMBIC NJi1 OOBSCHEHHS HAOJIOJaeMBbIX IMPOIECCOB M SBJICHUM,
MO3HaBaTeNbHOM, MH(GOPMAIIMOHHOW M YHUTATEIbCKON KYJBTYpPhI, B TOM YHCIIC
HAaBBIKOB CaMOCTOSITEIbHOH pabOThl C YYCOHBIMH TEKCTaMH, CIPaBOYHON
JUTEPATYPOH, JOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

MHTEpEeC K OOYYEHHUI0O U TMO3HAHUIO, JHOOO3HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOW UM  HCCIIEIOBATEIIbCKOMN
JEATEILHOCTH, K OCO3HAHHOMY BBIOOPY HANPaBICHHOCTH M YPOBHS OOYy4YCHUS B
JlaJbHEHUIIIEM;

4) popMupPOBAHUS KYJIBTYPHI 310POBbSI:

OCO3HaHUE UEHHOCTH >KU3HU, OTBETCTBEHHOIO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHWE MOCIEACTBUH U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOT0Js1, HAPKOTUKOB, KypEeHHUs),
HEOOXOJMMOCTU COOJIFOJICHUSI TpaBUil OE30MACHOCTH TpU  OOpalleHUH C
XMMHUYECKUMHU BEUIECTBAMU B OBITY U peaibHOM KU3HH;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpEC K MPAKTUYECKOMY HU3Y4YeHUIO mpodeccuid u Tpyla pa3aIudyHOTo
poaa, YBaXXEHUE K TPYLY U pe3yJibTaTaM TPYAOBOM IEATEIBHOCTH, B TOM YHCJIE HA
OCHOBE TMPUMEHEHHUs TMPEJAMETHBIX 3HAHUW 10 XUMHUH, OCO3HAHHBIA BBHIOOD
WHUBUyaJIbHOW TPACKTOPUHU MPOAOHKEHHUST 00pa30oBaHus C YIETOM JIMYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH,
yCcrenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOPECCHOHATBLHOM Cpejie;

6) 3K0JI0rH4eCcKOro BOCIIUTAHHUS:

HKOJIOTMYECKU LieJecoo0pa3Hoe OTHOILIEHUE K MPHUPOAE KaK HCTOUYHHUKY
KHU3HU Ha 3emiie, OCHOBE €€ CyIeCTBOBaHUS, IOHUMAaHHE LIEHHOCTU 3/J0POBOTO U
Oe3omacHoro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
¢u3nUecKkoMy M TICUXUYECKOMY 37I0POBBIO, OCO3HAHUE IIEHHOCTHU COOJIOACHUS



IIpaBUJI 0e30ImacHOTO IMOBCICHUA 1IPpU pa60Te C BCIICCTBAMH, a TAKIKC B CUTyallUAX,
YIpoOXKaromuXx 310PpOBbI0 U ) KU3HHU J'IIO,Z[@ﬁ;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUS, MOJy4aeMble TPH HU3YYCHUH XUMUU, IS
pelieHus 3aa4, CBA3aHHBIX C OKPYXKAIOIIeH MPUPOJAHON CPEeNo, ISl OBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJIBTYphI, OCO3HAHHS TIJIO0AJIBLHOIO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
JKOJIOTUYECKOTO MBIIUIEHUS, YMEHUSI PYKOBOJCTBOBATHCS UM B IMO3HABATEIIBHOM,
KOMMYHHKATUBHOW U COLMAIIBHOM MTPAKTHUKE.

METAINIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeIMETHBIX pE3yJbTAaTOB BBIACISIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MHUPOBO33PEHHS OOIEHAyYHbIE TOHSATUS (3aKOH, TEOopHs,
NPUHIUI, TUNIOTE3a, (PAKT, CUCTEMA, MPOIIECC, SKCIEPUMEHT U JIPYTOe€.), KOTOPbhIE
UCITIOJIB3YIOTCS. B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax W MO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (POPMUPOBATH MPEACTABICHUE O LIEJIOCTHOM
HAay4YHOM KapTHUHE MHpA, U YHUBEpCAJIbHbIE y4eOHbIE IEUCTBUS (ITI03HABATEINIbHBIE,
KOMMYHUKATHBHBIC, PETYJISATHUBHBIC), KOTOphIE 0O€CIeurnBalOT (QopMUpOBaAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IIJIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMN
NEATEIBbHOCTH.

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
Bba3oBbie Jjornueckue 1eiicTBUA:

YMEHHSI MCIOJIB30BAaTh IMPUEMBI JIOTUYECKOTO MBIIIICHUS MPU OCBOEHUU
3HAHWI: PacKpbIBaTh CMBICI XUMHUYECKUX MOHSTHH (BBIIEIATH UX XapaKTEpHbIE
IIPU3HAKH, YCTAHABJIMBATh B3aMMOCBS3b C IPYTMMHU MOHSATHSIMH), UCIOJIb30BATh
HNOHSTUS JJI1 OOBSICHEHUS OTIENIbHBIX ()aKTOB U SIBJICHUM, BBIOMPATh OCHOBAHUS U
KpUTEpUU IS KJIacCU(UKALMKM XMMUYECKUX BEIIECTB M XMMHUYECKHX pEeakluH,
yCTaHaBIMBATh IMPUUYMHHO-CJEACTBEHHbIE CBSI3UM MEXAY OOBEKTaMU H3Y4EHMS,
CTPOUTH JIOTUYECKHE pACCYX ACHUS (MHAYKTUBHBIE, AEIyKTUBHbBIC, 10 aHAJIOTUN),
JIE€TaTh BBIBOJIBI M 3AKIIOYEHHS;

yMEHUE TPUMEHATh B TIPOIECCE IO3HAHUSA TMOHATUS (NIPEeIMETHBIE U
METanpeIMETHBIC), CAMBOJUYECKHUE (3HAKOBBIC) MOJICNIN, UCIIOJIb3yEMbIE B XUMUU,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJIEIbHBIC MPEICTABICHUS —
XUMHUYECKUN 3HaK (CHMMBOJ DJIEMEHTa), XuMudeckas Gopmysia W YypaBHEHHUE
XUMUYECKON PEAKIUU — MPU PEIICHUN y4eOHO-TI03HABATENBHBIX 337a4, C YIETOM
ATUX MOJIEIBHBIX MPEJICTABICHUI BBISBISATh U XapaKTEpU30BaTh CYIIECTBEHHbIC



IMPHU3HAKH NU3y4aCMBbIX 00BEKTOB — XMMHUYECKHX BCIICCTB U XUMHNYCCKHUX peaKuHﬁ,
BBIABJISITH O6H_II/IC 3aKOHOMCPHOCTH, IMPUYINHHO-CJICACTBCHHBIC CBsi3U )41
IMPOTUBOPCYHUA B U3YIACMBIX IIPOLCCCAX U ABJICHUAX.

Ba3oBnle ucciienoBarejbcKue 1eHCTBUSA.

YMCHHC HUCIIOJIB30BATh ITOCTABJICHHBLIC BOIIPOCHI B KAa4YCCTBC HHCTPYMCHTA
IIO3HaHHA, a TaKXKC B KadCCTBC OCHOBBLI JJIA (1)0pMI/IpOBaHI/ISI THuIIOTC3bI IIO
IMIPOBCPKC IIPABUJIBHOCTH BBICKA3bIBACMBIX CYX(HCHHﬁ;

NpUOOpEeTEeHUE OIMbITa MO IJIAHUPOBAHUIO, OPTaHU3ALMUA U TPOBEACHUIO
YUYEHHUYECKHUX OSKCIIEPUMEHTOB, YMEHHME HaOloJaTh 3a XOJOM Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €r0 pe3yibTar, (OpMyIupoBaTh 00OOIIEHUS U
BBIBOJIbI 110 pPe3yJIbTaTaM MPOBEAEHHOTO OIbITa, UCCIEOBAHMSI, COCTABIATh OTUET
O MPOJIETTaHHOM padoTe.

Pabora c nndopmanueii:

yMEHHUE BBIOMpATh, AHAJIM3UPOBATH M HMHTEPIPETUPOBATH HHPOPMAIIUIO
pa3IMYHBIX BUJIOB U (HOPM MPECTABICHUS, MOJYyIaeMYI0 U3 Pa3HbIX UCTOYHUKOB
(Hay4HO-TIOMyJIApHAs JUTEpaTypa XUMHUYECKOTO COJEpXaHUsS, CIPaBOYHBIC
nmocoOus, pecypcel MHTepHETa), KPUTUYECKH OIICHUBATH IPOTUBOPEUYHBYIO M
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

YMEHUE TPUMCHSITh Pa3InIHbIC METOMBI U 3alpPOChl TPU TOWCKE B 0TOOpE
uH(OpPMAITMU W COOTBETCTBYIONINX JaHHBIX, HEOOXOIWUMBIX JIsi BBITOJTHCHUS
y4eOHBIX W TIO3HABATEIBHBIX 3a7a4 OMPEICAEHHOTO TUTIA, IPUOOPETCHHUE OTBbITA B
00JIaCTH  WCTIOJIb30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,
OBJIaJICHNE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHMSI PA3IMYHBIX IOUCKOBBIX CHCTEM,
CaMOCTOATEILHO BHIOMPATh ONTUMANBHYIO (hOpMy TIpecTaBieHus] HHPOpMAIUU U
WUTIOCTPUPOBATh pEIIaeMble 3a7a4l  HECJIOKHBIMU CXEMaMH, JHharpaMMmamu,
npyrumu hopmMamu rpaduku ¥ ©X KOMOWHAIIUSAMU;

YMEHHE HCIIOJIb30BaTh M aHAIU3UPOBATh B IHpolecce Y4eOHOH U
UCCIIEIOBATENLCKON N1eATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI'0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOIICH IPUPOLHOMU
CPEBbL.

KoMMyHUKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIC JeHCTBUS:



YMEHHS 3aJaBaThb BOINPOCHI (B XoJe Auaidora M (Wiu) IUCKYCCUHU) IO
CyliecTBy  oOcyknaemMoil  Tembl, (GOpPMYJIUpPOBATH CBOM  MPEIJIOKECHUS
OTHOCHUTEJIFHO BBIMIOJIHCHHS TIPEJIOKEHHOMN 3a/1a4H;

YMEHUS  MPEJCTaBIATh  MOJYYEHHBIE  PE3yibTaThl  MO3HABATEIbHOM
NEATEIPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTax; JeJlaTh MPe3eHTAIUI0
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1aOOpaTOPHOIO OIbITa,
1abopaTopHO# pabOTHI IO UCCIICIOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);

YMEHHsSI Y4eOHOTrO COTPYJHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM
IIO3HABATEJIBHOM W HMCCIENOBAaTEIbCKONW  JEATENBHOCTH  IPU  PELICHUU
BO3ZHUKAIOIIMX NPOOJIEM Ha OCHOBE ydyéTa OOIIMX HHTEPECOB M COIVIACOBAHUS
no3uuuid (00cyXaeHusi, OOMEH MHEHHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAHHALIUS
COBMECTHBIX JEHCTBUM, OINPEICICHUE KPUTEPUEB II0 OLEHKE KadecTBa
BBITNIOJIHEHHOM paboThI U JpyTHE).

PeI‘yJIﬂTHBHLIe YHUBEpPCAJIBHBIC yqeﬁﬂme HeﬁCTBHH:

YMEHHE CaMOCTOSITEIIBHO OIPENENATh LENIH ACITEIbHOCTH, IUIAHUPOBATH,
OCYUIECTBJISITh, KOHTPOJIUPOBATh M IMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NesATEIbHOCTh, BBIOUpaTh Hanbonee 3PPeKTUBHBIE CIIOCOOBI pelieHusl yUeOHbIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIIBHO COCTAaBJSATh WIM KOPPEKTHPOBAThH
MPEIUIOKEHHBIM QITOPUTM JEHUCTBUUA MPU BBINOJHEHUM 33JaHUM C Y4YETOM
MOJy4YEHHUS! HOBBIX 3HAHHUU 00 M3yyaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIUSIX,
OLICHUBATh COOTBETCTBHUE IIOJYYEHHOI'O pe3yJbTaTa 3asBICHHOW LEIH, YMEHUE
MCIIOJIb30BaTh U aHAJIM3UPOBATh KOHTEKCTHI, IPEIJIAracMbI€ B YCIOBUHU 3aJaHUN.

INPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pPEe3yJAbTATOB II0 OCBOCHHMIO 00s3aTEIBLHOIO
CoJlep KaHMs, YCTAHOBJIEHHOTO JaHHOW denepaibHON pabodeil mporpaMMoH,
BBIJICISIIOT: OCBOSHHBIC OOYYarOIUMHCS HAy4YHbIC 3HAHHS, YMEHUS M CIIOCOOBI
JneucTBul, chnenuduueckue A TpeAMETHONM o0nactu  «XUMHS», BUIABI
JNESITEIbHOCTH 1O  TOJYYEHUIO HOBOTO  3HAHMS, €ro  HWHTEPHpETalnH,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3JIMYHBIX YUCOHBIX U HOBBIX CUTYaIIHSX.

K xoniy oOydeHus B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTpakaTh CHOPMUPOBAHHOCTh Y OOYYAIOIMIUXCSI YMEHUM:

PaCKpbBIBATb CMBICJI OCHOBHLBIX XHMHUUYCCKHX MMOHSTUM: aToOM, MOIJICKYIJIA,
XUMUYECKUH 9JIEMCHT, IIPOCTOC BCUICCTBO, CJIOKHOC BCIICCTBO, CMCECh



(omHOpOMHAsT W HEOAHOPOJHAs), BAJIECHTHOCTh, OTHOCHTEIbHAs aTOMHas |
MOJICKYJISIpHAsT Macca, KOJMYECTBO BEINECTBA, MOJb, MOJISIPHAS Macca, MaccoBas
JI0JIS1 XUMHUYECKOTO 3JIEMEHTa B COCJMHCHHUH, MOJISIPHBIH 00BEM, OKCHJI, KHCJIOTA,
OCHOBAHHUE, COJIb, DJICKTPOOTPHIIATEIIBHOCTh, CTEICHb OKHCICHHS, XUMHUCCKas
peakius, Kiaccu(pHUKaIisa peakiuid: peakuu COSTUHCHHS, PEAKIIUU Pa3JI0KCHN,
peaKkIuu 3aMeIICHMs, peakiud OOMEHa, 3K30- W DHIOTCPMUUYCCKUE DPEaKIIHH,
TEIIOBOM 3(PQeKT peakiuu, sSApO aToma, SJACKTPOHHBIA CIIOM aToma, aToOMHas
opoWTanb, paaMyc aroMa, XHMHYECKas CBs3b, IOJIAPHAs W  HEMOJsSIpHas
KOBAQJICHTHAsI CBs3b, HOHHAS CBSI3b, NOH, KATHOH, aHUOH, PACTBOP, MaccoBas JI0JIs
BeIecTBa (MPOIEHTHAS KOHIICHTPAITUS) B PaCTBOPE;

HIUIFOCTPUPOBATE  B3dMMOCBA3b OCHOBHBIX XHMHYCCKHX MOHITHUHA M
IMPUMCHATD OTH ITOHATHA IIPpU OIIMCAHWU BCIICCTB U UX HpGBpElHIGHHI?I;

UCIIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JIJIsl COCTaBIEHUsI ()OPMYJT BEIIECTB
Y YPAaBHCHHUM XUMUYECKUX PEAKIUM;

ONPENENIATh BaJICHTHOCTh ATOMOB JJIEMEHTOB B OWHAPHBIX COCAMHEHUSX,
CTENIEHb OKHUCIICHHUS SJEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAIICKHOCTD
BEIIIECTB K OMPEACIEHHOMY KJIACCy COSIUHEHUN Mo (opMysiaMm, BUJ XUMUYECKOU
CBSI3M (KOBAJICHTHAsI K MIOHHASA) B HEOPTaHUYECKUX COCTUHECHUSIX;

packpeiBaTe cmblci llepumogumueckoro 3akona JI. WM. Menaeneesa:
JEMOHCTPUPOBaTh  MOHMMAHHME  IEPUOJWYECKOM  3aBHCHUMOCTH  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB OT HX IOJOXKeHUs B lleproamyeckoil cucreme, 3aKOHOB
COXPAaHEHHUS MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, ATOMHO-MOJIEKYJISIPHOTO
Y4E€HUs, 3aKOHa ABOTAIpO;

ONMKCHIBATH U XapakTepus3oBaTh TalbaMuHyr (opmy Ilepuonnueckoi
CHUCTEMbl XMMUYECKHX JIEMEHTOB: pa3inyaTh MOHATUS «TJaBHas moiarpymna (A-
rpymnmna)» u «modoyHas noarpynmna (b-rpymnma)», Manbie U OOJbIIKME MEPUOMIBI,
COOTHOCUTh O0OO3HAuU€HHUs, KOTOphle HMeroTcsa B Tadmuue «llepuoanueckas
cucreMa xumudeckux oanemeHtoB JI. WM. Mengeneesay ¢ 4HMCIOBBIMHU
XapaKTepUCTUKAMH CTPOEHUS aTOMOB XHMHYECKHX JJIEMEHTOB (COCTaB U 3apsij
sqipa, 00IIIee YMUCIIO AIEKTPOHOB U PACpe/IeTICHUE UX 10 DJIEKTPOHHBIM CIIOSIM);

KJIacCU(PUITMPOBATh XUMHYECKUE DJIEMEHTBhI, HEOPTaHMYECKUE BEIIECTBA,
XUMHUYECKHE Peakinu (110 YUCIIY U COCTaBY YYaCTBYIONIUX B PEAKIIUU BEIIECTB, 110
TeroBoMy b DEKTy);



XapaKTepu30BaTh (OMUCHIBATH) OOIME XWMHUYECKHE CBONCTBA BEIICCTB
pa3IUYHBIX KJIACCOB, MOATBEP)KIAasi OIMCAHUME NPUMEPAMU  MOJIEKYJISPHBIX
YPaBHEHUM COOTBETCTBYIOIINX XUMUUYECKUX PEAKIINN;

ITPOTrHO3HUPOBATH CBOMCTBaA BCIICCTB B 3aBHCHUMOCTH OT HX KAa4YCCTBCHHOI'O
COCTaBa, BO3MOXHOCTH IIPOTCKAHHUA XHUMHYCCKHUX npeBpameHHﬁ B PA3JIMYHBIX
YCIOBUAX,

BBIYHCIIATh OTHOCUTCIIBHYIO MOJICKYJIIPHYIO M MOJIIPHYEO MAacChl BEILIECTB,
MAacCOBYIO JIOJIO XHMMHYECKOTO 3JIeMEHTa 10 (OpMYyJie COCIUHCHHUS, MaCCOBYIO
JIOJIF0 BEIIIECTBA B PAcTBOpPE, IMPOBOJIUTH PACUETHI MO YPABHECHHUIO XUMHUYCCKOMH
peaKIuy;

IIPUMEHSTh OCHOBHBIE OTIEpaIlii MBICIUTEILHON JNEATeIbHOCTH — aHAIHU3 U
CUHTE3, CpaBHEHHUE, 0000IeHNE, CUCTEeMAaTU3aluI0, KJIacCU(UKAIUIO, BbISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBSI3¢M — I  M3YYCHHS CBOWCTB BEIIECTB U
XUMUYECKUX PEaKIMi, €CTECTBEHHO-HAYYHBIE METObI TTO3HAHUS — HAOIIOACHHUE,
U3MEpEHUe, MOACIUPOBAHUE, IKCTIEPUMEHT (PEAJIbHBIM U MBICIICHHBIN );

CJe0BaTh MpaBUJiaM TMOJIb30BaHUS XUMUUYECKOW MOCYA0i U 1Tab0paTOPHBIM
000pyZOBaHUEM, a TaKXe MpPaBUJIaM OOpAaIleHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSIMA TI0 BBINOJTHEHUIO JIA0OPATOPHBIX XHUMHUYECKUX OIBITOB IO
MOJIYYCHUIO U COOMpaHUIO0 ra3000pa3HbIX BEHIECTB (BOJIOpOJAa M KHUCIOPOJA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHONM MacCOBOM J0OJIEd PacTBOPEHHOTO
BEILIECTBA, IUIAHUPOBaTh W MPOBOJAWTh XHUMHUYECKHE DSKCIIEPUMEHTHI IO
pPAcCIlIO3HABAaHUIO PACTBOPOB WIENOYEH M KHUCJIOT C TOMOLIBIO HWHIAUKATOPOB
(;rakmyc, dheHondraient, METUIOPAHXK U JIPYTHUE).

K xoniy oOydenHus B 9 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTh Y OOYYAIOIIUXCSI YMEHUM:

pacKpbIBaTh CMBICI OCHOBHBIX XHMHYECKUX TMOHSATHUNA: XUMHUUYECKUU
AJIEMEHT, aTOM, MOJIEKYJa, MOH, KaTUOH, aHHOH, MPOCTOE BEIIECTBO, CIIOKHOE
BEIIECTBO, BAJIEHTHOCTb, AJICKTPOOTPHUIATEIBHOCTh, CTEINEHb  OKHUCJICHUS,
XUMHUYECKas peakius, XUMUYecKas CBs3b, TEIUIOBOM 3(P(DEKT peakiuu, MoJib,
MOJISIPHBIN 00BEM, PacTBOp, IICKTPOIUTHI, HEIIEKTPOIUTHI, DIIEKTPOTUTHUCCKAS
JUCCOTTMAITHS, PEAKIIM HOHHOTO OOMEHa, KaTajanu3aTop, XUMHUYECKOEe PaBHOBECHE,
oOpaTUMbIE ¥ HEOOpaTUMBIE pEaKIUH, OKHCIUTEIbHO-BOCCTAHOBUTEIHHBIC
pEaKUUH, OKHUCIUTENb, BOCCTAHOBUTEIb, OKHUCICHUE MW BOCCTAHOBJICHHUE,
ajuioTponusi, aM(poTepPHOCTh, XHUMHUYECKass CBsI3b (KOBaJICHTHAs, HWOHHas,
MeTaJTUYecKas), KpHUCTaUIMYeCcKas pemeTka, KOPpO3Ws METalioB, CILUIABBI,



CKOPOCTb XHMHMYECKOM PEAKLHH, NPEeAesbHO Aomyctumas KoHueHtpauus [IJIK
BEILIECTBA;

HIUIIOCTPUPOBATL  B3aMMOCBA3b  OCHOBHBIX XHMMHWYCCKHX MOHITUHA U
MMPUMCHATD OTH ITOHATHA IIPU OIIMCAHWU BCIICCTB U UX HpeBpameHHﬁ;

MCIIOJIb30BaTh XUMUYECKYI0O CUMBOJIUKY JUJISI COCTABJICHUSI (JOPMYJT BEILIECTB
Y YPAaBHEHUU XUMHUYECKHUX PEAKLIUN;

ONpPEIENATh BAJIGHTHOCTh U CTEIIEHb OKUCIECHHUS XMMUYECKUX 3JIEMEHTOB B
COEJIMHEHUAX Pa3IUYHOr0 COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIacCy COEAMHEHW 1o ¢dopmyiaM, BHJA XUMHYECKOM CBs3M (KOBaJIeHTHas,
WOHHAs, MeTaJUIMuecKasi) B HEOPraHWYECKUX COCAMHEHUSX, 3apsj] HOHA IO
XUMHUYECKON (opMmysie, XapakTep Cpellbl B BOJHBIX PACTBOpPAX HEOPTaHUYECKUX
COEJIMHEHUI, TUIl KPUCTAJUIMYECKON PEMIETKH KOHKPETHOTO BEUIECTBA;

packpeiBath cMbIci Ilepuonnyeckoro 3akona JI. M. MenneneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHHE: OMUCHIBATH M XapaKTEepU30BaTh TAOIUYHYIO
dbopmy Ilepuoguueckoil CUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3jiMyaTh MOHATHS
«rnaBHas noArpynna (A-rpymnma)» u «mnodouynas noarpynna (b-rpynna)», mansie u
OoJibllIi€  TEPUOABI, COOTHOCUTH OOO3HAUCHHS, KOTOpbIE HMEIOTCS B
NEePUOJIMYECKON TaONHIE, C YUCIOBBIMU XAPAaKTEPUCTUKAMU CTPOCHHUS aTOMOB
XUMHUYECKUX DJIEMEHTOB (COCTaB W 3apsj sijpa, oOIIee YUCIO AJIEKTPOHOB U
pacnpeneneHue uxX Mo JIEKTPOHHBIM CII0sIM), OOBSICHATH OOIIHMEe 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB U UX COCJAMHEHUN B Mpe/esiax MaJbIX IMEPUOJOB
Y TJIABHBIX MOJTPYII ¢ Y4ETOM CTPOCHHS UX aTOMOB;

KJaccu(UIIMPOBATh XUMHUYECKHE JJIEMEHTHI, HEOPTaHMYECKHE BEIEeCTBA,
XUMUYECKHE peakinu (110 YUCITY U COCTaBY YYaCTBYIOIIUX B PEAKIIMH BEIIECTB, TI0
TEeIIOBOMY J(deKkTy, M0 U3MEHEHUIO CTENEHEeW OKHUCIEHUS XUMHUYECKHUX
AJIEMEHTOB);

XapaKTepHu30BaTh (OMUCHIBATh) OOHIME M CHEUU(PUUECKHE XHUMHUYECKHE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEIIECTB, MOATBEPKJAs OMUCAHUE MPUMEPAMU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUI COOTBETCTBYIOUIUX XUMUYECKUX PEaKIU;

COCTAaBJIATH YPABHEHHUS DJIEKTPOIUTUYECKOU TUCCOLUALMU KUCIIOT, IEI04ei
U COJICH, TIOJIHBIE W COKpalléHHbIE YpPaBHEHHUS pEaKlIMi HOHHOTO OOMeEHa,
YPaBHEHUs PEAKIMK, TOATBEPKAAOIMX CYIIECTBOBAHUE T€HETUYECKOW CBS3U
MEXY BEIECTBAMU PA3JIUYHBIX KJIACCOB;



PaCKpbIBATh CyImIHOCTb OKHUCJIUTCIBbHO-BOCCTAHOBUTCIIbHBIX peaKuHﬁ
MMoCPCACTBOM COCTABJICHHSA DJICKTPOHHOI'O OajaHca dTuX peaKHI/Iﬁ;

IIPOTrHO3UPOBATh CBOMCTBA BCHICCTB B 3aBUCHUMOCTH OT HX CTPOCHUI,
BO3MOKHOCTH ITPOTCKAHUA XUMHYCCKHUX HpCBpaHleHI/Iﬁ B PA3JIMYHBIX YCIIOBUAX;

BBIYMCIISATh OTHOCHUTENIBHYIO MOJIEKYJIIPHYIO U MOJIIPHYIO MAacChl BELIECTB,
MacCOBYIO JOJI0 XHMHUYECKOTO 3JIEMEHTA MO (QOopMyJe COSAUHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PACTBOPE, NPOBOAUTH PACYETHI 110 YPABHEHUIO XMMHUYECKOU
peakuuu;

co0JIt0aTh MpaBUIIa MOJIB30BAHUS XUMHUECKOW MOCYI0U U J1a00paTOPHBIM
00OpyZOBaHUEM, a TaK)Ke MpaBUjla OOpaIIeHus! C BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKUUSAMU IO BBINOJHEHUIO JIA0OPAaTOPHBIX XHMUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEIIECTB (AMMHAKa U YIIEKHUCIOTo Ta3a);

IIPOBOJUTH PEAKLUU, ITOATBEPKAAIOIINE KAUECTBEHHBIN COCTaB Pa3JIMYHbIX
BEII[ECTB: PACIIO3HABATH OIMBITHBIM MYTEM XJIOPUI-, OpOMUA-, HOAUI-, KapOOHAT-,
dbocdar-, cunmkar-, cynbhar-, TUIPOKCUI-UOHBI, KaTHOHBl aMMOHHUSI U HOHBI
M3YYEHHBIX METAJUIOB, MPUCYTCTBYIOIIUE B BOAHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIECTB;

MIPUMEHSATh OCHOBHBIE OINEpalliid MBICIUTEIBHON JEITEIIbHOCTH — aHAJU3 U
CHUHTE3, CpaBHEHHE, OO0OOIIEHNWEe, CHUCTEMATU3allMI0, BBISIBICHUE MPUUYUHHO-
CJIIE€JCTBEHHBIX CBS3€U — JJISI U3yYEHHUsI CBOMCTB BEIIECTB U XUMHUYECKUX PEAKIIUM,
CCTEeCTBCHHO-HAyYHBIC METOJbI TIO3HAaHWS — HaAONIOJeHHWE, HW3MEpeHue,
MOJEIUPOBAHUE, IKCTIEPUMEHT (pEAJIbHBIM 1 MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Ne
o/ HanmeHoBaHHe Pa3Jie/i0B H TeM HPOrPAMMBIL oo v 0o
4acos
IIpakTH4yeckue
Bcero KonTpoabHbie padoThI
padoThI
Paznea 1. [leppoHavyanbHble XUMHUYECKHE OHATHS
11 Xumusi — BakHast 00J1aCTh €CTECTBO3ZHAHUS U 5
" NPaKTUYECKOM JEATENLHOCTH YeI0BeKa
1.2 BemecTBa U XUMUYECKUE PEAKIINH 15 1

Hroro 1o pasnery 20

Paspnen 2. BaxkHeiiume npeacTaBuTe/ M HEOPraHMYECKUX BELeCTB

2.1 Bosayx. Kucnopon. Ilonsitue 06 okcumax 6

2.2 Bogopoa.llonsTie 0 KHUCIOTaX U COMSIX 8

DJIEeKTPOHHbIE
(uudpossbie)
o0pa3oBaTejibHbIE
pecypcsl
5 bu6nuoreka [IOK
https://m.edso0.ru/7f41837¢
bu6mmoreka [IOK
https://m.edsoo.ru/7f41837¢c
bu6nuoreka [IOK
https://m.edsoo.ru/7f41837¢c
1

but6mmoreka [IOK


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

https://m.edsoo.ru/7f41837¢c

Bbu6nuoreka [IOK

2.3 Bopa. P T 1 1
3 Bopga. PactBopsl. [lonsitue 06 o0cHOBaHHAX ) https://m.edsoo.ru/7f41837¢

54 OCHOBHBIE KJIaCChl HEOPTaHUYECKUX 11 1 1 bubanoreka HOK
" COeNMHEHUM https://m.edso0.ru/7f41837c
Hroro mo pazneny 30

Pa3nen 3. [lepuoanueckuii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. U. MenaeseeBa. CTpoeHue aToMoB.
XuMnueckas cBsizb. OKMCJINTENbHO-BOCCTAHOBUTEIbHbIC PEAKIIUN

[Tepunonnueckuii 3akoH u [lepuoanueckas

bubmuorexa [JOK
3.1 cucrema xumuyeckux 3nmemeHToB 1. M. 7 1

https://m.edsoo.ru/7f41837¢c

MenneneeBa. CTpoeHue aTroma

3.9 Xumuueckas cBsi3b. OKHCIUTEIHLHO- 3 1 bubmmorexa [JOK
" BOCCTaHOBUTEJBHBIE PEAKIMU https://m.edso00.ru/7f41837c
b K
Hroro no paszneny 15 nommorexa O

https://m.edsoo.ru/7f41837¢c

but6mmoreka [IOK

PesepBHOE Bpems 3 https://m.edso0o.ru/7f41837c
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9 KJIACC

HaumeHoBaHue pa3/ie/ioB U TeM JyekTpoHHbIe (HU(POBBIE)
Ne ni/m KonmyecTs
NMPOrpaMmblI O0JIMIECTBO  ogGpa3oBaTe/ibHBIE PeCypChl
4acoB
IIpakT4yeckue
Bcero KonTposbHble padoTsbl
padoThI

Pasznea 1. BemecTBO M XUMHYECKHEe peaKu

IToBTOpenue u yriryoiienue
P yrLy bubmuorexa [JOK

1.1 7 1
SHAHHH OCHOBHBIX pas/iciion > https://m.edsoo.ru/7f41a636

Kypca 8 kiiacca

19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuotexa [JOK
' XAMHYECKUX PEaKui https://m.edsoo.ru/7f41a636
DNEeKTPOTUTHYECKAS
1.3 ncconuanust. XuMHYECKUE 8 1 1 Bubmorexa ITOK
' a HHATHL https://m.edso00.ru/7f41a636
PCaKIuu B pacTBOPAX
n
TOTO IO 17
pazmeny
Pasznen 2. HemeTa/sIbI M HX cOeTMHEHHUS
21 OO6u1ast xapaKTepuCTHKA 4 1 Bubnmorexa IIOK

https://m.edsoo0.ru/7f41a636

xuMmuuecknx aieMeHToB VIIA-


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

rpymnmsl. ['agoreHst

OO01mas XxapakKTepUCTHKA
2.2 XuMHU4eckux diieMeHToB VIA-
rpynnsl. Cepa 1 e€ coeTMHeHUS

OO01as xapakTepuCTHKa
XUMHYECKHX DJIeEMEHTOB VA-

2.3
rpymmsl. A3ot, pochop u ux
COEIUHEHUS
OO0m1as XxapakTepuCcTUKa

54 XUMUUYECKUX dieMeHToB IV A-

' rpynnsl. YTiaepoa U KpeMHUH u

AX COEINHEHUS

Hroro mmo

25
pasnerny

Pazgen 3. MeTa/iIbI M X COCIUHEHU S

3.1 OO01me cBOMCTBA METAIIIOB

Baxneiinme MeTammibl U UX

3.2
COEIMHEHUS
nu
TOTO IO 20
paszeny

Pasznea 4. Xumus 1 OKpysKamomas cpeaa

16

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bubmuorexa [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636

bu6mmoreka [JOK
https://m.edsoo.ru/7f41a636

bu6mmorexa [IOK
https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
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41 BemectBa u matepuansl B 3 bubnmoreka [JOK
' JKU3HH YeIOBEKa https://m.eds00.ru/7f41a636
Hroro no 3
paszzneny
PesepBHoe 3 bubnuoreka [IOK
BpeMs https://m.edsoo.ru/7f41a636
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