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MNOACHUTEJIBHASA 3AIINCKA

TpebOBaHUI K pe3yJbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOH Mporpam
obmero obpazoBanus, npeactaBieHHbBIX B ®I'OC OOO, a Takke Ha OCHOBE
paboueii mporpaMmbl BOCITUTAHUS U ¢ YIETOM KOHICIIMHU MPEMoJaBaHus yueOHOrO*fipeamera
«Xumusi» B 00pazoBaTeNbHBIX OpraHm3aiusiax Poccuiickoit deaepanum.

IIporpamma mo xumuu AaéT TPEACTaBICHHE O ILEJAX, OOIIeH CTp uh 00yueHus,
BOCIIUTAHUS W PAa3BUTH OOYYaIOIIUXCA CPEACTBAMHU y4eOHOTO np@[eTa, YCTaHaBJIMBAET
00s13aTeIbHOE MPEAMETHOE COJIepKaHUe, MPeyCMaTpPUBAET paclpesiesigHhe ero mo Kjiaccam u
CTPYKTYPUPOBAHHUE IO pa3jeiiaM U TeMaM IMPOrpaMMbl IO XUMHH, OIIPE 3T KOJINYECTBEHHBIC
M Ka4yeCTBEHHBIE XApPaKTEPUCTUKH COJACPKAHUS, PEKOMEHIYE 0CJIeJI0BATEIBLHOCTh
M3YYCHUSI XUMHUHU C YUYETOM MEXIPEAMETHBIX U BHYTPHUIIPEIMETHb 3€H, JIOTUKUA Y4eOHOTO
mporecca, BO3PaCTHBIX 0COOCHHOCTEH 00ydJaroNuXcs, onpeﬂeﬂa@:; PKHOCTH TIpeaMeTa Jist
peanu3anuu TpeOOBAHHMM K pe3ybTaTaM OCBOCHHS OCHOBHOMU BaTEJIbHON MpOrpaMMbl Ha

YPOBHE OCHOBHOTO OOIIIET0 00pa30BaHMsI, a TAK)KE TpeOOBaH 3yJbTaTaM 00y4eHUs XUMHUU
HAa YpOBHE I1eNeil W3ydYeHHs TmpeaMeTa U OCHOBH UJ0B y4eOHO-II03HABATEIbHON
JESTEIIBHOCTH 00YJarOIIEerocs 10 OCBOCHHUIO YIEOHOT HUS.

3HaHUE XUMUU CIY>)KUT OCHOBOM ISt (1)0pMI/IpQll s MUPOBO33PEHHs 00y4aroIIerocs, ero
IpEICTaBICHUI 0 MAaTEpUAIbHOM EMHCTBE MHPA, BaxKHyI posib UrpatoT (OpMUPYEMBIE XUMHEH
MPEJICTABICHUS O B3aUMOIMPEBPAIICHUAX SHEPTHU U 00 IBOJIOLMHU BEIIECTB B IPUPOJIE, O TYTAX
pemieHus: Tra00anbHBIX MPOOJEM  YCTONYEBO pPa3BUTHSl UYEJIOBEYECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIEBOIN U SKOIOTHUECKOi O¢ CHOCTH, IPOOIIEM 37]paBOOXPAHECHHUS.

N3yuenue xumuu:

CIOCOOCTBYET pean3aluu BO3MOKk JUISL CaMOPa3BUTHS U OPMUPOBAHUS KYIbTYPBI
JUYHOCTH, €€ o0mIel U (yHKITMOHAT MOTHOCTH;

BHOCHT BKJIaJl B JOPMUpPOBaHiE MBMIUICHUS U TBOPUYECKUX CIOCOOHOCTEH 00ydaromumxcs,
HaBBIKOB  HMX  CaMOCTOSITENh €OHON  JEATeNTbHOCTH,  JKCICPUMEHTAIBHBIX U
MCCJIEI0BATENIbCKUX  YMEHHUH, ﬁeo6x0z[HMHx Kak B TIOBCEJAHEBHON JKU3HU, TaK MU B
poeCCUOHAIBHON JIEATENHHQCTH;

3HAKOMHUT CO CIEI] I HAyYHOTO MBIIUICHHS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJIsA/1a HA €IMHCTBO TMPK €JIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM HTAIIOM
B (h)OpPMHUPOBAHHH €CTEC HAyYHOU IPaMOTHOCTH O0yUaIOLTUXCS,;

CIOCOOCTBYET OBAaHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTeCTBEHHO-HAYyYHBIM
3HaHUSAM, K TPHUPOAE YEeJIOBEKY, BHOCHUT CBOM BKJIaJ B OKOJOTHYECKOe OOpa3oBaHHE
o0yyJaronuxcs.

JlanHbIie
yuebHOro Tpe

AIPABIICHUSI B OOYYCHHHM XMMHH OOECIEUYMBAIOTCS CHEIUPUKON COAepKaHUS
@: KOTOPBIN SIBJIAETCS TNEAArornyecKy aJdanTUPOBAHHBIM OTPAXKEHUEM
0a30BOIi HAYKIXUMUU Ha ONPEICTIEHHOM dTare e€ pa3BUTHS.

Kypc_X#mun Ha ypoBHE OCHOBHOTO 00Iero oOpa3oBaHMsI OPUEHTHUPOBAH HA OCBOEHUE
06yqamL®ﬂ CHUCTEMBI NIEPBOHAYAIBHBIX MOHITUNA XUMHUH, OCHOB HEOPTraHUYECKON XUMHUU U
HEKOTQPBIX'OTICIIbHBIX 3HAYMMBIX TOHSATHUI OPraHUuYECKON XUMUHU.

TPYKTYpa COAEpkKaHHs MPOTPaMMBbI 10 XMMHU C(HOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO
L'@ K €€ m3yueHuto. ColiepaHue CKIaAbIBAETCA M3 CHUCTEMBI MOHATHA O XWMHYECKOM

MCHTE M BEIIECTBE W CHUCTEMbl MOHITHA O XUMHUYECKOH peakmuu. OO0e 3TH CHCTEMBI
TYPHO OpPraHM30BaHbI MO MPHHIUITY MOCIEAOBATEILHOIO pPa3BUTHS 3HAHUN HAa OCHOBE

@pemqecxnx MpEeACTaBICHUIN Pa3HOTO YPOBHSI:

— aTOMHO-MOJICKYJIAPHOI'O YYCHHUA KaK OCHOBBI BCETO €CTCCTBO3HAHUSA,;
Q - HCpI/IOI[I/ILIeCKOFO 3aKOHa I[ H. MeneneeBa Kak OCHOBHOI'O 3aKOHA XHUMUU,

— YUCHUA O CTPOCHUU aTOMa " XUMHUYECKOHN CBA3H,
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Teopernueckrue 3HAHUS PACCMATPUBAIOTCS HAa OCHOBE SMIIMPHUYECKH MOJTYyYeHH

>

— TIPEICTaBICHHI 00 IEKTPOIUTUICCKON TUCCOLMAIIUH BEIIECTB B PACTBOPAX. @k

OCMBICJICHHBIX (DaKTOB, Pa3BHBAIOTCS IIOCJICOBATEILHO OT OJIHOTO YPOBHS K MY,
BBIMOJHAS (YHKIUM OOBSCHEHHUS W IPOTHO3MPOBAHUS CBOMCTB, CTPOEHUS U B Teil
MPaKTUYECKOr0 MPUMEHEHHUSI U MOJTYyYEHHUS U3y4YaeMbIX BEIIECTB.

OcBoeHue MpPOrpaMMbl O XHUMHH CIIOCOOCTBYET (HDOPMHUPOBAHHIO TIPE HUSL O

XAMHYECKOM COCTABJISIONIEM HAYYHOM KapTUHbBI MHpAa B JIOTUKE €€ CHCTEMHOW NPHUPOIBI,
LEHHOCTHOTO OTHOILIEHUS K HAyYHOMY 3HaHUIO M METOJIaM I103HaHus B Haykedl3ygenue xumun
MPOMCXOJUT C TPUBJICUYCHUEM 3HAHUM W3 paHEE U3YYEHHBIX $€6HH MPEIMETOB:
«Oxkpyxaronmi Mup», «buonorus. 5—7 knaccel» U «Pu3uka. 7 Kiaccy.

[Tpu n3ydeHnn XUMHH POUCXOUT (HOPMUPOBAHKUE 3HAHHIA OCHO YECKOM HAayKH Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHUS, MMPAKTUYECKON JesTeIbHOCTIH BEKa M KaK OJHOTO
M3 KOMIIOHEHTOB MHUPOBOM KYJIBTYpHI. 3ajada y4eOHOTo IpeIMeT @ T B popMHUpOBaHUHN

CUCTEMbl XUMHYECKHX 3HAHMA — BaXHEHIINUX (DAaKTOB, MOHATHHRIFKOHOB M TEOPETHUYECKHUX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHUH MHUPOBO33PEHYECKOT KTepa, s3blKa HAyKH, B
MPUOOIIEHNHU K HAyYHBIM METO/IaM MO3HAHUS IPU U3YUCHHUH TB U XUMUYECKHUX PEaKLIHii, B

(GOpPMHpPOBAaHMM W PAa3BUTHU I103HABATEIIBHBIX YMCHUU X TIPUMECHEHHUH B Yy4eOHO-
[IO3HABATEJILHOM U yueOHO-UCCIIEI0BATEILCKOM J1esT @ OCBOCHMHU MPaBUI 0€30IaCHOrO
00palieHus C BeIeCTBAMHU B TIOBCETHEBHOW KHU3HH.

[Tpy u3ydeHHH XUMHM HAa YpPOBHE OCHOBHQ@ oBmiero o6pa3zoBaHMs Ba)KHOE 3HAUYEHUE
PUOOPETHN TaKUe LIETH, KaK:

—(opMUpPOBaHME HHTEJUIEKTYaJIbHO PAa3BUTQH JIMYHOCTH, FOTOBOM K €aM0OOOpa30BaHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIILHOMY IPUHS SIICHNH, CIOCOOHOW amanTHPOBATBCS K
OBICTPO MEHSIOIIMMCS YCIIOBUSM KU3HU;

— HAMpaBJICHHOCTh O0y4YeHUsi H

€MaTU4YecKoe MPHOOIIEHHEe OOydJalommMxcs K
CaMOCTOSITEJIbHOW  ITO3HABAaTEJIbHOU J'ILHOCTI/I, HAay4YHbIM  METOJAM  IIO3HaHUS,
(OPMUPYIOITUM MOTHBAIIUIO U Pa3BHTHE CITOCOOHOCTEH K XHUMHH,

—obecrieyeHre YCJIOBHi, CHQCOOCTBYIOMIUX MPUOOPETEHUIO OOYYaAIOIIUMUCS OIbITa
Pa3HOOOpPa3HON NEeATENTbHOCTH, MO3ZHAHNS W CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMTIETEHIIH ), UMEIOIINX YHEBEPCAIIbHOE 3HAUCHUE AJIs PA3IMYHBIX BUIOB JESITENbHOCTH;

— opMupoBanue 001IeH hYHKIIMOHATFHON U €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, B TOM
YyHuClie YMEHHH OOBSICHSIThH U HUBaTh SIBJICHUS OKPYXAlOLIEro MHUpPA, MCHOJIb3ysd 3HAHWS U
OTIBIT, TIOYYCHHBIC €HUW XUMHUHU, TPUMEHATh WX TpPH pelieHud mpobieM B
MOBCEHEBHOM KU3H 01 1eATEeNbHOCTH;

— (opMupoBaHUE ¥ 00 YIAIOMNXCS TYMAHUCTUYECKUX OTHOIIEHUN, TIOHUMAHUS IIEHHOCTH
XUMHUYECKUX 3HaHMWiwdllI1 BBIPAOOTKM SKOJOTHYECKH I€1ecO00pa3HOro MOBENEHUs B OBITY U
TPYAOBOM JEATEIBHOCTH B LEIAX COXPAHEHHUSI CBOETO 3J0POBbS M OKPYKAKOIIEH MPUPOIHOMN
Cpenbl; Q
— pa3Bu MBallMU K 00y4eHHIO, CHOCOOHOCTEN K CAMOKOHTPOJIIO U CAMOBOCIIMTAHHUIO
Ha OCHOBE HUs OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY
npodus M BallpaBICHHOCTH JlalbHeHIero o0yueHus.

cho 4acoB, OTBEACHHBIX U U3YUYEHUs XMMHU HAa YPOBHE OCHOBHOTO OOIIETO
06pa3&m, cocraBiseT 136 gacoB: B 8 kiacce — 68 vacoB (2 yaca B Hejenmo), B 9 kinacce — 68

qa yaca B HEJIEINIO).

EP’KAHUE OBYUYEHUSA
8 KUIACC

HepBOHa'-la.]Il)Hble XUMHUYECKHUC ITIOHATUA



BemecTBa. DU3MYECKHE CBOMCTBA BEIIECTB. ATperaTHoe coCTosiHuE BemecTB. [IoHAT
METO/IaX MO3HAHMS B XUMHH. YHCThIC BemecTBa U cMec. CriocoObI pa3/ieCHUs CMECCH.

T
.
ITpenqmer xumuun. Poiab XMMHUM B KU3HM YEJIOBEKA. XUMHUSI B CHUCTEME HayK. Tebk
e

ATOMBI U MOJICKYJIbI. XHUMHUYECKHE dJeMeHThl. CHMBOJIBI XHMHYECKH OB.
[IpocTsie u cinoxHbIe BemiecTBa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckass ¢opmyna. BameHTHOCTP aTOMOB XHMHYECKHX  dJeMe 3akoH
MOCTOSIHCTBA cOcTaBa BellecTB. OTHOCUTEIbHAS aTOMHas Macca. OTHOCUTENIbHAS MOJIEKYJISipHast
Macca. MaccoBasi 1011 XUMHUYECKOT0 AJIEMEHTa B COCTMHCHHH. »

Komnuectso Bemecrsa. Moab. MomsipHas macca. B3auMocCBsA3b #OIMUYECTBA, MACChl U
YyHCclla CTPYKTYPHBIX €AMHMUIL BeecTBa. Pacu€rel o hopmynam XHMUUECRIX COEIMHEHMII.

Du3nyecKue W XHMHUYECKHUE SIBJICHUSA. XUMUYECKas peaKUUs ¢ TMpU3HAKU. 3aKOH
COXpaHEHMs MacChl BellecTB. Xumuueckue ypasHeHus. Kinaccugpuk MHUYECKHUX PEeaKLHi
(coenMHEHUS, PA3IOKCHHUS, 3aMEIIICHUS, OOMCHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYAOH, MpaBmiIiaMu pabdo a60paTop1/H/1 U npuéMamu
oOpaiieHusi ¢ 1abOpPaTOpHBIM O0OPYIOBAHUEM, HU3YUYCHHE aHue (pU3NYECKUX CBOMCTB
00pa3IoB HEOPraHMYECKUX BEIIECTB, HAOMIOACHNE hU3NIe JIaBJIEHUE BOCKA, TAsIHUE JIbJA,
pacTupaHue caxapa B CTYNKE, KATIEHUE M KOHJIEHCcaIl] %H XUMHUYECKUX (TOpeHHEe CBEYH,
MPOKAJIMBAHUE MEIHOM MPOBOJIOKH, B3aMMOJICHCTBH a C KHUCIJIOTOMN) sIBJIEHUH, HaOII0AeHNE
U ONHCAaHHWE TMPU3HAKOB IPOTEKAHUS XHM@CK peakuuii  (pasznmolkeHue —caxapa,
B3aUMOJICCTBUE CEPHOU KHUCIIOTHI C XJOpUIOM Oapusi, pasioxkenue ruapokcuaa menu (1) mpu
HarpeBaHWM, B3aUMOJCHCTBUE JKeje3a C pac om commu meau (Il), m3ydeHme cmocoOGoB
pa3JiesieHusT CMECEil: ¢ IOMOIIBI0 MarHuTa TPOBAaHWE, BBIMMAPUBAHUE, TUCTHILISAINS,
xpomaTtorpadusi, TMpOBEIEHUE OYUCTKU apeHHOIl conM, HaONIOICHWEe W  ONHCAHUE
pe3yJIbTaTOB IPOBEICHUS OIBITA, WII IIEr0 3aKOH COXPAHEHHUs MaccChl, CO3JaHHE
MojieIei MOJIeKyJ (IIapOCTEPKHEBBIX ).

BaskHeiilue npeacraBuTelt HUYeCKHX BellecTB

Bosnyx — cmech razoB. CoctaB Bo3ayxa. Kuciopojg — saeMeHT U MPOCTOE BEHIECTBO.
Haxoxaenne kuciopona B mpupege, PU3HUECKUe 0 XUMUIECKHE CBOMCTBA (PEaKIIMH TOPSHHUS).
Oxcunel. Ilpumenenue xkucmopoma. CrnocoObl TONyYeHHUs KUCIOpojga B Jaboparopuu U
MPOMBINIICHHOCTH. KpyroBopOor kuciopona B mpupoje. O30H — aIOTPOITHAS MOAM(PUKAIUS

KUCIIOPOA.
TennoBoit 3dde NYECKOW peakluu, TEPMOXHMMUYECKUE YpPAaBHEHUS, HK30- U
9H/I0TEPMHUECKUE DPELa TorumBo: yrome M MeTaH. 3arps3HEHUE BO3yXa, YCHIIEHUE
NapHUKOBOTO (G (eKTa, pa3pylieHue 030HOBOTO CIIOS.
Bonmopon - €HT M TMpocToe BemecTBo. HaxokaeHue BojxopoJa B NPUPOAE,

¢duznyecKkne 1 XuMHUYECKHe CBOMCTBA, IPUMEHEHHE, CIIOCOOBI oyueHus. Kuciorel u comu.

MOHﬂpHLéM ra3oB. PacyéTel N0 XMMUYECKUM YPABHEHUSM.

Odusnueekne«CBolicTBA BOJAbl. Boma kak pactBoputens. PactBopbl. Hacelmennsie u
HEHACHIIIICH acTBOpbl. PacTBopuMOCTh BemiecTB B Boje. MaccoBas 101 BELIECTBA B
pacTBope yeckue cBoicTBa Bojabl. OcHOBaHUsA. Ponb pacTBOpoOB B MpUpOJIE M B KU3HU
yenoBeka. (KpyroBopor BoAbsl B mpupoje. 3arpsi3HEHHE MPUPOIHBIX BoA. OXpaHa M OYHMCTKA
pup X BOJI.

@accuquauﬂﬂ HEOpraHuyeckux coenuHeHuit. Okcunbl. Knaccudukanus OKCHIIOB:
C asytomre (OCHOBHBIE, KUCIIOTHBIE, aM(pOTepHBIE) 1 HecoleoOpasyromue. Homenkiarypa
0B. PU3NYECKUE U XUMUUYECKUE CBOMCTBA OKCUAOB. [lonyuenne okCcuios.

OcHoBanns. Krmaccudukamuss OCHOBaHW: IMIENTOYM M HEPACTBOPUMBIE OCHOBAHUSA.

@)MeHKHaTypa OCHOBaHMHN. PU3MYECKHE U XUMHUYECKHE CBOWCTBA OCHOBaHUU. [lomyueHue
OCHOBAHMH.

(bQ Kucnotsr. KHaCCI/I(bI/IKaI_II/IH KHUCJIOT. HOMCHKHaTypa KHUCHIOT. PU3NYECKHE U XUMHUUYECKHUE

cBoiicTBa kuciot. P akruBHoctu metamuioB H. H. bekerosa. Ilosnyyenue kucior.
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Comu. Homenknarypa conell. @usndyeckue U XuMudeckue cpoiictBa cosiedl. Ilonyu *'
coJei.
I'eneTnyeckas cBsI3b MEXKy KJIaCCaMH HEOPTaHUYECKUX COCTMHEHUMN.

Xumuueckuii IKCnepumMeHm:

KaueCTBEHHOE OIPEACIICHUE COJIEPKaHUsI KUCIOPOJa B BO3IyXe, MOTyYeH @ ue,
pacro3HaBaHUE W H3yYEHHUE CBOMCTB KHCIIOPOJA, HAOIIOJCHUE B3aUMOCHCTBHUSGBLITICCTB C
KHCJIOPOJIOM U YCJIOBUSI BOZHMKHOBEHUS M IMPEKpaIIeHUsI TOpeHus (mokapa), 03HAKOMIJICHHE C
oOpasraMu OKCHJIOB M OIMCAHWE HMX CBOMCTB, IOJy4YeHHUE, cOoOMpaHue, %ﬁSH&BaHI/Ie u
U3y4eHHe CBOICTB BoJOpoJa (ropeHue), B3amMOJCHCTBHE Bomopozna @, okcufom menu (l1)
(BO3MOYXHO HCTIOJIb30BaHUE BUICOMATEPUATIOB), HAOIOACHUE o6pa3u013‘%emeCTB KOJIMYECTBOM
1 Monb, HccaenoBaHUE OCOOCHHOCTEH PAaCTBOPEHUS BEIIECTB C pasil i pacTBOPUMOCTBHIO,
MIPUTOTOBJICHUE PACTBOPOB C OIPEACIEHHOW MacCOBOM JOJeH pac CHHOTO BEIIECTBA,
B3aUMOJICCTBUE BOJBI C METAUIaMU (HATPUEM U KaJbIUEM) @, HO HCHOJIb30BaHUE
BHJICOMATEPHAIIOB), MCCIICIOBaHWE OOpa3lloB HEOPTaHUYECKHUX C pPa3IMYHBIX KJIACCOB,
HaOJIO/ICHUE M3MEHEHUsSI OKPACKH WHJMKATOPOB B PacTBOpa @m U IIeJ0oueh, U3ydeHHe

B3aumoeicTBus okcuga meau (ll) ¢ pacTtBopom cepHoit Thl, KHUCJIOT C METaJJIaMH,
peakuuii HeHUTpalu3aluy, IOJYyUYeHUE HEePaCTBOPUMBIX, aHWM, BBITECHEHHE OJIHOTO
MeTaJljia IPYTUM U3 pacTBOpa COJIH, PEIICHUE IKCIIEP bIX 3aJ1a4 110 TeMe «BaxHelmue

KJIaCChl HEOPTraHUYECKHUX COCIMHECHUI.
Iepuoauveckuii 3aK0H Hepnonnqemaq:\:n Ma xuMH4yeckux 3jiaeMenTtoB . H.
MenpeneeBa. CTpoeHue aToMOB. XUMH4YeCKas CBsA3b. OKUCINTEIbHO-BOCCTAHOBUTEIbHbIE

peakuuu
HepBHe IIOIIBITKHU KJIaCCI/I(bI/IKaIII/II/I XUM K syeMeHToB. [loHstue o Irpynmnax CXOJHbIX
9JIEMEHTOB (ILIeJ0YHbIC U MIETIOYHO3EMENbHbI@METAIIIbI, TaIOTEHbI, UHEPTHBIE Ta3bl). DIIEMEHTHI,
KOTOpBIC 00pa3yroT aM(pOTEePHBIC OKCHT POKCU/IBI.
[lepuoanueckuii  3akoH. Ile Kasg CcHUCTeMa XHUMHUYECKUX dJeMeHToB [Jl.
N. MengeneeBa. Koporkonepuonnasl u HHOTIepuotHass Gopmbl [leproardeckoil cHCTEMBI

xumuueckux snementos [, U HaelleeBa. Ilepumonbl m rpynmnbl. PU3HYECKUH CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB HEPHO/Id U IPYIIIBI JIEMEHTA.

CrpoeHne aTOMOB. ocTaB aTOMHbBIX danep. M3zorombsl. OnekTpoHsl. CTpoeHue
AIIEKTPOHHBIX 000JI0YEK aTOMOB IMepBbIX 20 XUMUUECKHUX 37eMeHToB [leproanueckoit cucTemsl
. W. Meunneneesa. CTUKA XUMHUYECKOTO DJIEMEHTa [0 €ro IOJOXKEHUI B
Ilepronnueckoit cucren eHJicIIeeBa.

3aKOHOMEPHOC “HUS paJiiyca aTOMOB XMMHWUYECKUX DJIEMEHTOB, METAININYECKUX U
HEMETAJUIMYECKUX CBOMEIB 110 IPYIIaM U IIEPUOIAM.

3nauenue [ MYECKOro 3akoHa U Ileproauyeckon CUCTEMBbI XMMUYECKUX 3JIEMEHTOB
JUISl pa3BUTHS HayKH U npakTuku. J[. 1. MeHneneeB — y4€HbI U IpakIaHNH.

XI/IMI/ILICC CBS3b. KoBanenrnas (monspHast u HEToJIspHast) CBS3b.

DIEeKTpoOTpHU IbHOCTh XMMUYECKUX 3JIEMEHTOB. IOHHAs CBS3b.
Cren cienusi. OKUCIUTETbHO-BOCCTAHOBUTEINIbHBIE peakuuu. [Iporeccsl okucneHus
1 BOCCTa . OKUCIUTENN U BOCCTAHOBUTEIH.

CKUIL IKCREPUMEHM .
&eHHe 00pa31oB BELIECTB METANIOB M HEMETAJUIOB, B3aUMOJAEWCTBHE THUJIPOKCH]A
pacTBOpaMM KHUCJIOT U IIEIOYEH, IIPOBEACHUE OIBITOB, WIIIOCTPUPYIOIIUX IIPUMEPDI
TeIbHO-BOCCTAHOBUTENIbHBIX PEAKIUI (TOpeHHe, PeakIMi pa3IoKeHus, COCAMHEHNUS).
Mesicnpeomemnoie cea3u
Peanm3anust MEeXIIpEeAMETHBIX CBSI3€W NPU W3YyYEHUH XUMHH B 8 KJacce OCYHIECTBISETCS
@pez«: UCTOJIb30BAaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX TOHSATHM, Tak M TOHSATHIA,

Q SABJIAIOIINUXCA CUCTEMHBIMU JIJIA OTACJIBHBIX ITPEAMETOB €CCTCCTBEHHO-HAYYHOI'O HUKJIA.
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CUHTE3, KJIACCHU(UKAIUA, TEPHOANYHOCTh, HAOIIOJACHUE, JKCIICPUMEHT, MOJICIIMPOBAHH
U3MEpEHUE, MOJICTh, SIBJICHHE.

®dusnka: Marepus, aroM, OJJCKTPOH, IMPOTOH, HEHUTPOH, HWOH, HYKJI
PaaMOaKTUBHOCTb, MOJICKYJA, JJICKTPHUYCCKUH 3apsij, BEIICCTBO, TEI0, 00BE perathioe
COCTOSTHUE BEIECTBA, a3, (PU3WYECKUEC BEIUYHMHBI, CAMHHIIBI U3MEPCHHS, KOC
3BE3161, CoHIIE.

buonorus: ¢porocunTes, npixanue, ouochepa. % »

I'eorpadust:  armocdepa, ruapocdepa, MUHEpaIbl, TOPHBIC 4IIOPOABI, IOJEC3HbBIC
HCKOIIaeMbIe, TOIUTMBO, BOJIHBIC PECYPCHI. ~

9 KJIACC

BemecTBo M XMMHYECKas peaKkuust Q

Ilepuonnueckunii  3akoH. Ilepuomunueckass cucrema YecKux 3jeMeHTtoB [l
W. MenpneneeBa. CtpoeHue aroMoOB. 3aKOHOMEPHOCTH B HUW CBOMCTB XHWMHMYECKHUX

AJIEMEHTOB IMEPBBIX TPEX MEPUOAOB, KM, KalbLUUS W €MHEHU B COOTBETCTBUU C
MOJI0’KEHUEM dJIeMeHTOB B [lepuonueckoil cucreme @M HUX aTOMOB.
CtpoeHue BemiecTBa: BUIb XUMHYECKOW C Turnbl KpUCTATIMYECKUX PEMIETOK,
3aBUCUMOCTbH CBOMCTB BEIIECTBA OT THIIA KpI/ICTaJUﬁ&eC [i peIETKU U BUJIAa XUMUYECKOU CBSI3H.
Kiaccupukanuss ¥ HOMEHKIATypa HEOPTaHMYECKUX BEIIECTB. XHMHUYECKHE CBOHCTBA
BEILECTB, OTHOCAILIUXCS K PAa3IMYHBIM KJIACCAMWHEOPraHMYECKUX COECIMHEHMM, IeHeTHYecKas
CBSI3b HEOPraHMYECKUX BEILIECTB.
Knaccudukanuss XMuMUYECKUX PEaKily 3JIMYHBIM TIPU3HAKaM (110 YUCIy M COCTaBy

YYacCTBYIOUIMX B PEAKLHUHU BEIIECTB, % oBOMY 3(]deKTy, M0 H3MEHEHUIO CTCICHEH
D

OKHUCJICHUS XUMHUYECKUX DIIEMEHTOB, ATUMOCTH, 10 YYacTHIO KaTanuzaTopa). JDK30- H
SHIOTEPMUUYECKUE PEAKIINH, TEPMOXIMU 1e ypaBHEHHSI.

[TonsiTe 0 ckOpocTu XuME kol peakiuu. Ilonarue 06 oOpaTUMBIX U HEOOPATUMBIX
XUMUYECKUX peakiusax. [loHsTHe 0 TOMOTeHHBIX M TE€TEPOTeHHBIX peakuusx. [lonsTtue o
karanuze. I[loHsiTME O XuMHUyecKOM paBHOBecHH. DaKTOpbl, BIMSIOUIME HAa CKOPOCTh
XUMHUYECKON PEaKIIUU 1 TTOJIOKEHUE XUMHUYECKOTO PAaBHOBECHS.

OKHUCTUTENbHO-BOCCTAHOBUTENPHBIE PEAKIUH, SJICKTPOHHBIA OallaHC OKHUCIUTEIbHO-

BOCCTAHOBUTEIIBHOW P OCTaBJIEHUE YpPAaBHEHUN OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIX
peaxkuuil ¢ UCIIONIb30 TOJIa 3JIEKTPOHHOr0 OanaHca.

Teopust 3meKTpOMMINUECKON AUCCOLUAIMK. DJIEKTPOJIUTHI U HEAIEKTPoIuThl. KaTtnonsl,
aHUOHBI. MexaHu VCCOLIMALINM BEUIECTB C DPA3JIMYHBIMM BHJAMH XHMUYECKOW CBS3H.

Crenens aucconuanuu. CUIbHBIC U CIa0bIE DIEKTPOIUTHI.

Peakuun Horo oOMeHa. YCIOBHS NMPOTEKAHUS peakiMii HOHHOTOo OOMEHa, MOJIHBIE U
COKpaIICHHbIE ble ypaBHeHMs peakuuid. CBolcTBa KHMCIOT, OCHOBAHHUW U COJIe B CBETE
00 HJIEKTPOIUTHYECKON auccoumanuu. KauecTBeHHbIE peakiM¥ Ha HOHBI.
1[POIIA3E COJIEH.
2CKUTL IKCHEPUMEHM .

&KOMHGHI/IG C MOJEISIMH KPUCTAJUIMYECKUX PEIIETOK HEOPTaHWYECKHUX BEIIeCTB —
Me’@B U HemeTauioB (TpaduTa W anMasa), CIOXKHBIX BEIIECTB (XJIOpuaa HATpus),

BaHUE 3aBUCHUMOCTH CKOPOCTH XHMHYECKOH pEaKIWu OT BO3ICHCTBHS pa3IMUHBIX
‘@ OpPOB, HCCIIEIOBAaHHE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEILIECTB, MPOIECCA IUCCOLMALNN
JIOT, 1IesIouel U coseil (BO3MOKHO MCIIOJIb30BAaHUE BUAEO MAaTEpUAIOB), IPOBEACHHUE OMBITOB,
%n}oﬂpﬂpy}omnx NPU3HAKU TPOTEKAaHUs pPeaklUuii MOHHOro obmeHa (oOpa3oBaHHE OcCaJKa,
BBIJICJIEHUE Ta3a, 00pa3oBaHWE BOJBI), OIBITOB, WILTIOCTPUPYIOIIUX TPUMEPHI OKHUCIHTEIBHO-
BOCCTAHOBUTENIBHBIX pEaKUuil (rOpeHue, peakluu pa3iokKeHUs, COSAMHEHHs), Paclo3HaBaHUE
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HCOPraHMYCCKUX BCIICCTB C IIOMOIIbIO Ka4YC€CTBCHHBIX peaKI_[I/Iﬁ Ha HOHBI, PCII
OKCIICPUMCHTAJIBHBIX 3a/1a4.
HeMmeTaabl 1 UX COCAUHCHUSA

*‘2}

OO6mass xapakTepucTuka rajaoreHoB. OCOOEHHOCTH CTPOEHHUS aTOMOB, bI€
creniean okucieHus. CTpoeHHe W (DU3MUECKHE CBOMCTBA IMPOCTHIX BEIIECTB rCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aUMOJCIHCTBHE C MeTaJUIaMH, JaMHu,

miesioyamu).  XjopoBoaopoa. ConsiHas — KUACIOTa, XUMHYECKHE CBOICTBA, IOJy4YeHUE,
npuMeHnenue. JlelicTBue XJiopa U XJIOpOBOAOPO/Ia Ha OPraHu3M uesnoBeka. Baxkieimne XI0pu bl

U X HAXO0XJICHUE B TIPUPO/IE. y

OO6mas xapaktepuctuka 3iemMeHToB VIA-rpynmsl. OcobenmocTi CTPOEHHUS aTOMOB,
XapaKTepHbIe CTeneHu OkucieHus. CTpoeHue u (pU3MUecKHe CBOIIC OCTBIX BEIIECTB —
KHCJIOPO/ia M Cepbl. AJUIOTPOITHBIC MOJM(HKAIIMK KUCIOPOJIa U CEpPBL HMYECKHEe CBOICTBa
cepel. CepoBOZOpOA, CTpoeHHE, (U3NYECKHEe M XHMUYECKHE C » OKcuapl cepbl Kak

(oOmue Kak MPEeACTaBHTENS Kiacca KHCIOT M CHenudu XUMHUYECKUE peaKIlni,
JIeKAIIME B OCHOBE MPOMBIIUICHHOTO CIoco0a IOIy4eH! oii kucioTel. [lpuMeHeHue
cepHOi KUCITOTHL. COJM CePHOM KUCTIOTHI, KAYECTBEHHAS P a cynbdar-unoH. Haxoxmenue
ceppl M €€ COCAMHEHUH B MpUpPOIE. XUMHUEC mmeﬁne OKpYJKaroliel Ccpessl
COCTMHEHUSIMU Cepbl (KUCIOTHBIC 0K, 3arps3H BO31yXa M BOJOEMOB), CIIOCOOBI €ro
NPEOTBPALICHHUS.

OO6mas  xapakTepucTuka 3JeMeHTOB VA-rpymnnbl. OCOOEHHOCTH CTPOEHUS aTOMOB,
XapaKTEpHbIC CTENEHH OKHCICHHS. A30T, P OCTpaHEHUE B Tpupojae, Qusmyeckue u
XHMHYECKHE cBorcTBa. KpyroBopor azora B . AMMuaK, ero GU3NYeCKHe U XUMUICCKUE
CBOIICTBa, Mony4yeHue u npumenenue. Comnu 1, UX (PU3NYECKUE U XUMHUUYECKHE CBOICTBA,
npuMeHeHrne. KadecTBeHHas peakius % aMMOHUs. A30THasi KHCJIOTa, €€ TOIydeHue,

NpEACTAaBUTCIN KHCJIOTHBIX OKCHUIOB. CepHaﬂ KHCJIOTA, (bH?)PI“I@ XHUMHYCCKHE CBOMCTBA

dusznyeckne W XUMHYECKHE CBOMCTR e Kak TMpeACTaBUTENS Kilacca KHUCIOT H
cnenuduyeckne). Mcnonp3zoBanue JHUTPATOB M COJICH aMMOHHS B KadeCTBE MHHEPAIBbHBIX
ynoopenuii. Xumudeckoe sarpasgeRge o yKarolei cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE
JOKIM, 3arps3HEHHE BO3]yXa, MOUBbl U BOM0EMOB). Pocdop, alIoTponHble MOAUPUKALNN
docdopa, dpuznueckue u xummdeckue cpoiictBa. Okcup docdopa (V) u pochopnast kuciora,
¢usznueckne M XHUMHUYECKUe GBoIcTBa, moiyueHue. Vcmonb3zoBaHue @ochaToB B KadecTBe
MHUHEpaJIbHBIX Y100pEHU

OO6mas xapaxre aneMeHToB |VA-rpynmnbl. OCOOEHHOCTH CTPOEHHSI aTOMOB,
XapakTepHbIE CTerne usi. Yraeposi, ajslIoTpoIiHble MOAU(UKALINY, PacIpOCTpaHEHHE B
npupoje, hundeckrue WXuMUIecKrue cBoiicTBa. AncopOiusa. KpyroBopot yrieposa B mpupo/ie.
Oxcuapl yriaepo/a, uxd Gpu3ndeckue 1 XMMUYEeCKHe CBOMCTBA, JIeHiCTBUE Ha JKUBbIE OPTaHU3MBI,
MOJydeHHUE U MPUMEHEHHE. DKOJOTHUeCKUue Mpo0eMbl, cBs3aHHbIe ¢ okcuaoM yriepona (1V),
rUnoTe3a rio0alibHEro MOTEIIeHUs KJIMMarta, MapHUKOBbI 3ddekT. YrompHas kuciora u eé
conmu, uxX (usgdeeKre M XMMUYECKHE CBOMCTBA, IMOJIydeHHE U TNpuMeHeHue. KauecTBeHHas
peakuus apOoHaT-uoHbl.  Mcnosnbp3oBaHue  KapOOHaToOB B OBITY, MEIUIIMHE,
IIPOMBIIIL OCTH U CEIBbCKOM XO35HCTBE.

YajgbHbIE MOHATHS 00 OPraHMYECKHUX BEIIECTBAX KaK O COCIUHEHHUSX Yriepoja
(MCT&KT&H, STHJIEH, AalleTWJIeH, 3TaHOJ, TJIMLEPHH, YKCycHass Kuciora). I[lpupoaHbie
UCTOUHWKN YTJIEBOJAOPOAOB (yrojb, NMPUPOAHBIA ra3, HEPTb), MPOAYKTHI HX MepepaboTKH

3 ), UX POJIb B OBITY U IPOMBIIIIICHHOCTH. [I0OHATHE 0 OMOJIOTHYECKH BaXKHBIX BEIIECTBAX:

X, Oenkax, yrieBojax — M HMX pOJIM B KH3HM 4eJoBeKka. MarepuaabHOe €IMHCTBO
AHIMYECKUX U HEOPTAHWIECKUX COCTMHEHH.

Kpemuuii, ero Qusnueckue M XUMHUYECKHE CBOWMCTBA, NOJy4YeHHE M NPUMEHEHHE.

Coenunenus kpemHusi B mnpupone. OOmme mnpencraBieHus o6 oxcuge kpemuus (IV) u

(b KpeMHHUEBOM kucioTe. CUIIMKAThI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. Baskneiimue

{




CTPOUTENIbHbIE MaTepHalbl: KepaMuKa, CTEKJIO, ILIEMEHT, OeTOH, jxene300eToH. I[Ipob
0€30MacHOr0 UCMOIb30BaHMUS CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM JKU3HU.

Xumuueckuit yIkcnepumenm:

U3y4eHHue 00pa3l0B HEOPTaHUYECKUX BELIECTB, CBOMCTB COJSIHOM KHCIOTBI
KAueCTBCHHBIX PEAKIUN Ha XJIOPUA-UOHBI M HAOIO/IEHUE MPU3HAKOB MX MPOTEK
oTpaxaromue (pu3NYecKue U XUMHUYECKHE CBOICTBA TaJIOTEHOB M UX COCAMHEHUY
UCIIOJIb30BaHUE BUACOMATEPUAIOB), O3HAKOMIICHHE C 0OpasliaMu XJIOpPUAOB (TaJOreHUIOB),
O3HAKOMJICHHE C oOpa3uaMu cepbl U €€ COeIMHEHUSMHU (BO3MOXHOL, HGHOJIb30BaHUE
BUJEOMATEpHAOB), HaOIIOAeHUWE Tpomecca OOYIJIMBaHUS — caxa nofx  JelicTBUEM
KOHIICHTPUPOBAHHOW CEPHOW KHUCJIOTHI, U3YUYCHHUE XUMHUUYECKUX CBOWCTB Pa30aBICHHOW CEpHOM

KHCJIOTBI, MPOBEJCHNE KAYeCTBCHHON peaklUMH Ha Cyiab(aT-uoH ¥ H eHHUE MpU3HaKa e
MIPOTEKAHUs, O3HAKOMJICHHE C (DU3WYECKUMH CBOMCTBAMHU a30Ta, %:f U UX COCIUHEHMI

= C
%

(BO3MOYKHO HCITOJIb30BAHHUE BHICOMATEPHAIIOB), 00pa3iaMu a30THE 06 OpHBIX YIOOPECHHUIA,
nojydeHue, coOupaHue, pacro3HaBaHWE ¢ U3YYCHHE CBOM MMHaKa, TpPOBEICHUE
KaueCTBEHHBIX PeaKIMii Ha NOH aMMOHUS U (pochaT-uoH u u3 PU3HAKOB X IPOTEKAHUS,
B3aUMO/ICHCTBHE KOHIICHTPHUPOBAHHOW a30THOW KUCIIOTHI C (BO3MOXKHO HCITOJIb30BaHHE
BUJICOMATEPHAJIOB), HW3YYCHHE MOJCICH KpUCTAUTHUCEKAX *pemeéTok anMasa, rpadwura,
dysepeHa, 03HAKOMIICHUE C MIPOIIECCOM aJICOPOIIMH PAEH HBIX BEIIECTB aKTUBUPOBAHHBIM
yraéM W yCTPOHMCTBOM TIPOTHBOTrasa, MOJydeHUE, paHHe, pacro3HaBaHUE M H3YyYCHHE
CBOWCTB YTJICKHCIIOTO T'a3a, MPOBEICHHE KaYeCTBCHHBIX PEAKIMi HA KapOOHAT M CHUIIMKAT-UOHBI
U HM3Y4CHHUC IIPU3HAKOB HMX IIPOTCKaHHsA, O3HAKOMJICHHUC C HpOI[y'KIII/IeI\/JI CUJIMKATHOU
MPOMBIIIICHHOCTH, PEUICHUE YKCIICPUMEHTAIBHBIX 33a1a4 1o TeMe «BakHeine HeMeTauibl 1
X COCOUHCHUSA .

MeTasjibl 1 MX COeTMHEHHUsI

OOmass xapakTepHCTHKA XHUMH % JIEMEHTOB — METAJUIOB HAa OCHOBAHUU HUX

nosioxkeHus B [lepuonanueckoit cucreme eckux anementoB JI. . MenpeneeBa u cTpoeHuUs
aroMoB. CTpoeHHE MeETaIOB. METalmguccKkas CBS3b M METaUIMYECKas KpPHUCTAUTMYCCKas
pemérka. DIJIEKTPOXUMUYECKUN HalpsDKEHUH MeTauioB. DU3MYECKHE U XUMHYECKUE
cBoiicTBa MetayioB. OOmme cn®eoOb! 1onydeHus: MeTauioB. [IoHATHE O KOPPO3UU METaIOB,
OCHOBHBIE CITOCOOBI 3aIIUTHI WX OT KOppo3uH. CIiaBsl (CTallb, YYT'YH, AIOpaTIOMUHUN, OpOH3a) U
WX TIPUMEHEHHUE B OBITY M MPOMBIIIIIIEHHOCTH.

[Ienounkie MeTaJJIBL, MO enue B [lepuoanueckoit cucteMe XuMUYECKUX 2JIeMEHTOB /1.
W. MenneneeBa, cTpoer AaTOMOB, Haxo)KJIeHue B npupoze. Puznuecknue U XUMHUYECKHE
CBOMCTBA (Ha IPUMENE i 1 kanus). OKCUIBI U TUAPOKCUABI HATpUs U Kanus. [Ipumenenue
MIEJIOYHBIX METAJII0OB COCJIMHCHHA.

[Ienounose BIC METa/Ulbl MarHuii W Kaubluil: Tmonoxenue B Ilepmogunueckoi
cucreme xuMmuueckux sneMmeHToB [[. M. MenaeneeBa, CTpoeHHME HX AaTOMOB, HaxXOXJACHUE B
MpUpoOE. CI>H3e U XMMHYECKHE CBOMCTBA MarHs U Kalblus. BakHelmme coeauHEHUS
KaJbLus (OKC MPOKCHL, COJH). KECTKOCTH BOJBI M CLIOCOOBI €€ yCTpaHEHUS!.

Ao * mnonoxeHue B lleprognuyeckod cuCTEME XHUMHUYECKHMX 3JeMEHTOB /I.
. Meun ; CTpOEHHE aToma, HaxOoxJeHue B mnpupoje. Duznueckue M XUMHUYECKHE
CBOMCTBA MUHUSL. AM(OTEepHBIE CBOMCTBA OKCHA U THAPOKCHIA ATFOMUHUS.
e30: mnonoxenue B Ilepuonnueckod cUCTEME XUMHUYECKUX 3JIeMeHTOB /I,
.

eneeBa, CTPOGHHE aToMa, HaXOXKJACHHEe B mpupoje. DPU3HUYECKHE U XUMHUYECKHE
cBoMemBa xene3a. Okcusl, THAPOKCHIBI U conu kenesa (1) u xxenesa (111), nx cocrtas, cBoiicTBa
YUCHHE.

Xumuueckuii IKCnepumMeHm:

(b' O3HAKOMJICHHE ¢ oOpasllaMd METAIOB M CIUIaBOB, MX (DU3MYECKHMMH CBONCTBaMH,
U3YYCHHUE PE3YJIbTAaTOB KOPPO3WH METAIOB (BO3MOYKHO HWCIIOB30BAHKME BHUICOMATEPUAIIOB),
0COOCHHOCTEH B3aMMOJICHCTBUS OKCHIA KaJIbIUs U HATPHUS C BOJOM (BO3MOYKHO UCTOJIH30BaHUE

(b BHJICOMATEPHAJIOB), WCCIIEOBAHNE CBOWCTB JKECTKOH BOJBI, IpoIlecca TOPEHHUs JKeje3a B



KaueCTBCHHBIX PEaKIMid Ha MOHBI: MarHUs, KaJbIus, aJIOMUHUS, ITMHKA, kene3a (1) u xeaes
(1), meau (1), HaGMIOICHHE U OMKMCAHUE MPOIIECCOB OKPAIIMBAHUS TUIAMEHH MOHAMHU us,
QHX

Jad 1mo

Ay,
N
KuciIopose  (BO3MOXKHO  HCIONB30BAaHUE  BUICOMATEPHANIOB), IMPU3HAKOB HpOTeKQ)*.

Kajlusga U KaJlbIUA (BOBMO}KHO HCIIOJIBb30BaHHUEC BI/I,I[COMaTCpI/IaJ'IOB), HUCCIICAOBAHHUC &

CBOMCTB THJIPOKCH/IA aIFOMUHUS U THJIPOKCU/IA IIMHKA, PEIICHUE SKCIICPUMEHTATE @
TeMe «BaxkHelre MeTauibl U UX COSAUHEHUS».

XuMus M OKpy:xaouas cpeaa

BemiectBa u Marepuainbl B MOBCEAHEBHON JKM3HU 4YeioBeka. be3omacHée MGHOIb30BaHUE
BEILIECTB M XMMUYECKUX peakiuii B ObITy. IlepBas momomis npu XWMHUECKMX OXXOrax H
OTpaBJICHUSIX. ~

XUMHUECKOE 3arps3HEHUE OKpYXkKarollen cpebl (peneabHas 10 asi KOHLEHTpaIus
BemecTs, ganee — [1/1K). Poib XxuMum B perieHun 3KOJIOTHISCKUX TTPQOIT

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3oB MaTepHalioB (CTEKIIO0, CILIaBbI MCTaJ‘IJ‘Io@ €pHbIC MaTepHaJIbl).

Mestcnpeomemnule cea3u

Peanuzanus MEXIpeIMETHBIX CBS3€H IpPU U3YyYCHHUH X%LB 9 kjacce OCyIIECTBISETCS
yepe3 MCIOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HA MMOHATUM, TaK M TOHITHUH,
SBJISIOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEMETO y‘@HHO-HaY‘IHOFO LUKJIA.

OO0mre ecTeCTBEHHO-HAyYHbBIC ITOHITHS: Hay4 aKT, TUIIOTE3a, 3aKOH, TEOPUsl, AHAJINU3,
CHHTE3, Kiaccuukauus, NEepUOJUYHOCTD, Ha(ﬁbn €, OKCIEpPUMEHT, MOJEIUPOBaHUE,
HN3MCPCHUC, MOJCIIb, ABJICHHUC, HapHI/IKOBI)If/i 3(13 CKT, TCXHOJIOI'MA, MaTCpuaJibl.

dusuka: marepus, aTroM, 3IJIEKTPOH TOH, HEWTPOH, WOH, HYKJIHJ, H30TOIbI,
pPaIMOaKTUBHOCTh, MOJIEKYJa, DJIEKTPUYEC apsl, TPOBOJHHUKH, IIOJYIIPOBOIHUKH,
€M, arperaTHoe COCTOSHUE BeEIleCTBa, ras,
pacTBOp, pPaCTBOPUMOCTb, KPUCTAILI eméTKa, CIUIaBbl, (HU3UYCCKUE BEIUYUHBI,
€IMHULIBI U3MEPEHUS], KOCMUYECKOE PO ¢TBO, IUIAHETHI, 3BE3/1b1, CONHLIE.

buonorus: ¢ortocunres, bl Onocdepa, sKocHcTeMa, MHHEpalbHBIE YA0OpeHus,
MHUKPO3JIEMEHTbI, MAKPOJIEMEHT TaTENbHbIE BEILIECTBA.

l'eorpadus: armocdepa,™s tugpocdepa, MUHEpadbl, TOPHbIE MOPOAbI, IOJIE3HbIE
UCKOIIaeMble, TOTTUBO, BOJIHBIE PECYPCHI.

IVNIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHS NPOI'PAMMBLI IO XUMHUUMN HA
YPOBHE OCHOBHOTI EI'O OBPA3OBAHUSA

JIMYHOCTHBI JIbTATBI

JInunoCTHBIE yAbTaThl OCBOEHHUS MPOrpaMMbl OCHOBHOTO 00IEro oOpa3oBaHUs
JIOCTUTAIOTCS B X0J1€ 00YYEeHHsI XUMUHU B €IMHCTBE Y4eOHOM M BOCIIMTATEIbHON JIEATEIBHOCTH B
COOTBETCTBUU TPAJIULMOHHBIMU  POCCUNCKMMH  COLMOKYJIBTYPHBIMH M  JYXOBHO-
HPABCTBEHHBI HOCTSIMM, IIPUHATHIMU B OOLIECTBE NMpaBWJIAMM U HOPMaMH IOBEACHUS U
CIOCO0CTB [[eCCaM CaMOIIO3HAHUs, CAaMOPa3BUTHS U COLMAIN3ALUHN 00yJaIOLINXCS.

JIn 1€ pe3yJabTaThl OTPAXKAIOT T'OTOBHOCTH OOYyYalOUIMXCS PYKOBOJCTBOBATHCS
CHuCTe mMTHBHHX LIEHHOCTHBIX OPUEHTALMI M pacIIUpPEHHE ONbITAa ACITEIbHOCTH Ha €€
OCHOBC, "B, TOM UYHCJIE B YACTH:

QHanHOTI/I‘IeCKOFO BOCIIUTAHUS:
HHOCTHOTO OTHOIIEHUS] K OT€UECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M Hay4HOMY
I[I/IIO, MOHUMAaHMs 3HAYEHHUs XUMHMYECKOW HAyKH B KM3HH COBPEMEHHOTO OOIECTBa,

OCOOHOCTH BJIAJIETh JOCTOBEPHON MH(pOpMaIUeil 0 mepefoBbIX JOCTUKEHHUSIX U OTKPBITHUAX

%{pomﬁ U OTEYECTBEHHOW XMMHH, 3aUHTEPECOBAHHOCTU B HAYYHBIX 3HAHHMIX 00 yCTpoiicTBe

MHpa U O0IIECTBA;

(bQ 2) rpakKIaHCKOT0 BOCTIMTAHUSI:



v

OpeaACTaBJICHHA O COLMAJIbHBIX HOpMax M IIpaBUJIaX MCEKINMYHOCTHBIX OTHOI_HGHQ

"h
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KOJUICKTHBE, KOMMYHHKATHBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, Y4EOHO
HCCIIeIOBATENILCKOM, TBOPUYECKON M JIPYTUX BUJIAX JCSITEILHOCTH, TOTOBHOCTH K Pa3HOO o

COBMECTHOM JACATCIBHOCTH IIPU BBIIIOJIHCHHUU y‘le6HBIX, IIO3HABaTCJIbHBIX 3a1a4, nn
XUMHUYCCKHX SKCIICPUMCHTOB, CO3AaHUNU y‘-Ie6HbIX IIPOCKTOB, CTPCMIJICHUSA K B3au aHHIO
N B3aMMOIIOMOIIM B IIPOLECCE 3TOM y‘lC6HOﬁ JCATCIIBHOCTH, T'OTOBHOCTH OI b CBOE

MNOBCACHUC W IIOCTYIIKHM CBOHMX TOBapI/IIJ_Ief/i C MNO3HMIWH HPABCTBCHHBLIX W IIPABOBBIX HOPM C

y4ETOM OCO3HAHMS MTOCIEACTBUIM MOCTYIIKOB; »

3) HEHHOCTH HAYYHOI'0 MO3HAHMA: -

MHUPOBO33PEHUECKHUE  MPEJCTABICHUS O  BEIIECTBE U XHMHIecKOit peakuuu,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U COC 1€ OCHOBY JUJISI
MOHUMaHUA  CYHIHOCTH HAy4YHOM  KapTUHBI MHUpa, MPEACT s 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS MPUPO/IbI, B3AUMOCBSI3SIX YEJIOBEKA C OHl cpenoi, 0 poJin
XHMMHH B MO3HAHUU ITUX 3aKOHOMEPHOCTEH;

TO3HABaTEJIbHBIE MOTHBBI, HAIlPaBJICHHBIC Ha TOJIy4e BBIX 3HAHUM 110 XHUMHH,
HEOOXOAUMBIC JII OOBACHEHHS HAOII0JAaeMbIX IIPOIIECC SIBJICHUM, TTO3HABaTEJIbHOM,

WH(OPMAIIMOHHON U YUTATEIBCKON KYJIBTYPhI, B TOM YHCIT KOB CaMOCTOSITEJIbHOU paboThI
C y4eOHBIMU TEKCTaMHM, CIIPABOYHOH JHUTEpaTypoOu, @jMH TEXHUYECKUMH CpPEICTBAMU
UH(OPMAIMOHHBIX TEXHOJIOTHH;

UHTEpeC K OOYYEHHMIO U TO3HAHHUIO, Jno6oﬁ&re OCTb, TOTOBHOCTh U CIIOCOOHOCTH K
camMo00pa30BaHMIO, MTPOSKTHONH M HMCCIENOBATEIHCKON JIEATEIFHOCTH, K OCO3HAHHOMY BBIOODPY
HAIPABIEHHOCTU U YPOBHS O0y4YEeHHS B 1aIbHEH ;

4) hopMHUpOBaHUS KYJIbTYPbI 310POBb

OCO3HAaHUE LIEHHOCTU MKU3HH, OTB

BGHHOTO OTHOIIECHHS K CBOEMY 30POBBIO,
YCTAaHOBKHM Ha 3J0POBBIM 00pa3 Ku3 OEO3HAHME TIOCIIEJCTBUI W HENPUSATHE BPEIHBIX
MPUBBIYCK (YIMOTPEOJICHUS aAIKOTOJI, % WKOB, KYpPEHHs), HEOOXOJUMOCTH COOJIIOICHUS
npaBuiI 0€30MACHOCTH MPU OOpaIIeHIN ¢ XUMUYECKIMH BEIIECTBAMH B OBITY U PEAIbHOW KHU3HH;

5) Tpy10BOr0 BOCIIUTAHUSL;

MHTEpEC K NMPaKTHUYECKOMYMM3yUCHHUIO TPOQecCuii U TpyAa pa3IMdHOTO POJia, YBOKEHHE K
TPyAy M pe3yibTaTaM TPYAOBOM JEATENbHOCTH, B TOM YHCJIE€ Ha OCHOBE NPUMEHEHUS
NPEMETHBIX 3HAHHWHA T10 MHUH, OCO3HAaHHBIH BBIOOP WHIUBUAYAIBHOW TPACKTOPHU
poIoJDKeHHUs 00pa3oBa €TOM JINYHOCTHBIX HHTEPECOB M CIIOCOOHOCTH K XHMMHUH,
OOLIIECTBEHHBIX MHTEPE OTpeOHOCTEH, yCIenHol MnpodeccrnoHalbHON AEITeIbHOCTH U
Pa3BUTHSI HEOOXOIUMBIX i1, TOTOBHOCTH aJJalITUPOBATHCS B TPO(ECCHOHATIBHON Cpejie;

6) 3K0JIOrM4eCKORQ BOCIIUTAHMA:

9KOJIOTUYECK €coo0pa3Hoe OTHOUICHUE K MPUPOJIE KaK UCTOYHUKY JKU3HU Ha 3emIe,
OCHOBE €€ CyIIeCTBOBAHMs, MMOHUMaHHE [IEHHOCTH 3J0pPOBOTO W 0E30MacHOTO 00pasa KH3HH,
OTBETCTBEHHOE OLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TICHXMYECKOMY 3I0POBBIO,
OCO3HAHHE IOk FI1 COOJTIOJICHHS TTPaBHJT O€30MacHOTO MOBEIEHHs IPU padoTe ¢ BellecTBaMH,
a TaK)Ke B CHd X, YTPOXKAIOIIUX 3/I0POBBIO U KHU3HU JII0JIEH;

cn OCTH TIPUMEHSITh 3HAHUS, ITOJTydaeMble PH U3YYCHUU XUMUH, JUIS PELICHUS 3a/ad,
CBsI3aH m OKpy>Karolied NpUpOAHON cpenoil, Ui TOBBILIEHUS YPOBHS 3KOJIOTMYECKON
Kynméb‘ OCO3HAHMS TIIO0ATHHOTO XapaKTepa SKOJIOTHUYECKHX MPoOJIeM U MyTeH WX penieHus
HOTBOM METOAO0B XMMHUHU, 3KOJOTMUYECKOTO MBIIUICHHs, YMEHUSI PYKOBOJCTBOBATHCSI UM B

HABATEIIbHONM, KOMMYHUKAaTUBHON M COLMAJIBHOM IIPAKTUKE.

(b METANPEAMETHBIE PE3YJIbTATHI

B cocrase MCTAMPECAMETHBIX PE3YJIbTATOB BBIJACIIAOT 3HAYHUMBIC JJIA (bOpMI/IpOBaHI/IH

(bQ MHPOBO33PCHUA O6H_leHay‘IHLIC TIOHATUA (SaKOH, TCOPHUA, IPUHIMII, THIIOTE3a, (I)aKT, cucrema,

MpoIIeCC, SKCIEPUMEHT U JPYroe.), KOTOPhIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYYHBIX yUCOHBIX



LEJIOCTHOW HayyHOW KapTHMHE MUpa, U yYHUBEpCAIbHblE y4eOHble NEHCTBUS (I103HABATEIBHBI
KOMMYHHUKATHBHBIC, PETYJSATHUBHBIC), KOTOpbIE 00eCrednBarOT (OPMUPOBAHHUE TOTOB K
CaMOCTOSITENIbHOMY TUIAHUPOBAHUIO M OCYIIECTBICHUIO YU€OHOM e TEIbHOCTH.

.
o
npeaMETax M IMO3BOJIAIOT HAa OCHOBC 3HAHUM U3 3TUX opeaMETOB q)OpMI/IDOBaTB HpCHCT&BHC%&

Ilo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE yUeOHbIe JeiiCTBUS

ba3zoBble jornueckue JeiicTBUSA:

YMEHHSI UCIOJIB30BaTh MPUEMBI JIOTMYECKOIO MBIIIJICHUSI MNpU OEBOCHUMU 3HAHUM:
pacKpbIBaTh CMBICIT XHMHYECKUX IOHSATHH  (BBIACHATH HX  XapakKTepH MPU3HAKH,
yCTaHABJIWBATh B3aUMOCBS3b C JIPYTUMHU MOHATHUSIMH ), UCIIOJIb30BaTh H(§TI/IH JUIs1 OOBSICHEHHS
OTIIENbHBIX (DAKTOB W SIBICHUN, BBIOMPATh OCHOBAaHUS M KpUTEP KJIacCU(UKAIIUN
XMMHYECKHUX BEIIECTB U XUMUYECKUX PEAKIMH, YCTAaHABIMBATh MPUYH JICJICTBEHHBIE CBSA3U
MEXy O0BEKTaMHU U3YUCHUSI, CTPOUTH JIOTUYECKUE PACCYKICHUS (¥ @ BHbIE, JCTYKTUBHBIC,

10 aHAJIOTHH), eNaTh BBIBOBI U 3aKIIOUYCHUS;
yMEHUE MPUMEHATHh B IPOLIECCE MO3HAHUsSI MOHATUS (IT % bl€ U METalpeIMETHbIE),

CHMBOJIMYECKHE (3HAKOBBIC) MOJICIH, HCIIOIb3yEMbIE B X peoOpa3oBhIBATh IIUPOKO
NPpUMCHACMBIC B XUMHUKU MOJCJIBbHBLIC IIPCACTABIICHUA — X UH 3HaK (CHMBOJI BHCMCHTa),
XUMu4eckass (opmylia W ypaBHEHHE XHUMHYECKOM U — TpU peuieHuu ydeOHo-
IIO3HABATCIIbHBIX 3aaa4, C y‘IéTOM ITUX M bIX HpeIlCTaBJIeHI/Iﬁ BBIABJIISATH )51
XapaKTepU30BaTh CYIIECTBCHHBIC MPU3HAKH Hsyq@ﬂﬂ OBEKTOB — XHMHYECKHX BEIIECTB H
XUMHWYCCKUX peaKHI/Iﬁ, BBIABJIATH O6IIII/I€ 3aKOHOMCPHOCTHU, IMPHUYUHHO-CJICACTBCHHBIC CBA3U U
MIPOTHBOPEYHS B U3YYaEMBbIX MPOIIECCaxX U SBJICH

ba3oBble ucciienoBarejbCKue 1eHCTBH

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIC "BOMPOCH B KAueCTBE WHCTPYMEHTA IO3HAHUS, a
TaKXX€ B Kaye€CTBE€ OCHOBBI JIA (1)0 aHUsg THUIIOTC3bl 1O IIPOBCPKEC IMPABUIIBHOCTU
BBICKA3bIBAEMBIX CY)KJICHHI;

npuoOpeTeHne OmbITa MO IJEHUPQBAHUIO, OPraHU3alUd M TPOBEIACHUIO YUYEHUUYECKUX
SKCTIIEPUMEHTOB, YMEHHE HAOJIIO 3a XQIOM IIPOIIecca, CaMOCTOSATEILHO IMTPOTHO3UPOBATh €TI0
pe3yabTaT, (GopmMyaupoBaTh OO0OOIIEHUS W BBIBOABI MO pe3yjbTaTaM IMPOBEAEHHOTO OIbITA,
WCCJIETOBAHMSI, COCTABIISATh OTHET O MPOAeNaHHOM padoTe.

PaGora ¢ undopmanue

yMEHHE BbIOMpaTh, aHATM3WPOBATh U MHTEPIIPETUPOBATH HHPOPMAIIUIO PA3TUIHBIX BUIOB
1 (GopM IpeCTaBICHUS JAEMYIO U3 Pa3HbIX UCTOYHUKOB (Hay4YHO-TIOMYJIIpHAs JINTEpaTypa
XUMHYECKOTO  COJe ,J' CTIpaBOYHBIE TOCOOMS, pecypchl WHTepHeTa), KPUTHYECKU
OLIEHUBATh IIPOTUBOPE Y HEI0CTOBEPHYIO HH(OpPMAIHIO;

YMEHHE MPU b Pa3JIMYHBIC METOJIbI U 3aMPOCHI MPU TTOMCKE B 0TOOpEe MH(pOpMaIUu 1
COOTBCTCTBYIOIIUX JJaHHBIX, HGO6XOI{I/IMI>IX JJIs1 BBIIIOJIHCHU ST y‘-Ie6HI)IX U MIO3HABATCJIbHBIX 3a1a4

OHpeI[eJ'IéHHOF a, ano6peTeHHe ombpiTa B 00JIACTH HCIOJIB30BAHUS I/IH(I)OpMaI_II/IOHHO'
KOMMYHHUKAT GXHOHOFHﬁ, OBJIaICHUEC KyanypOfI AKTUBHOI'O MCIIOJIb30BAHHA PA3JIMYHBIX
ITOMCKOBBIX €M, CaMOCTOATCIbHO BLI6I/IpaTI> OIITUMAJIbHYIO (I)OpMy npeaAcCTaBJICHUA

uH(popM WJUTIOCTPUPOBATH PEIIAEMbIE 33J]a4M HECJIOKHBIMU CXEMaMH, THarpaMMamu,
JIpyru a%aw& rpaduKu 1 UX KOMOWHAIUSMU;

&He WCIIOJIb30BAaTh M aHAJIM3UPOBATh B Ipollecce y4eOHOW M HCCiIe0BaTelbCKON
zies % ocTy WH(GOPMAIIHIO O BIUSHUH MPOMBIIIEHHOCTH, CEIBCKOTO X035SHCTBA M TPAHCIIOPTA
FOSTHUE OKPY>KaIOIIe MPUPOTHON CPEIbI.

KomMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

(b' YMEHHs 3aJlaBaTh BOMPOCHI (B XOojA€ Auanora W (WIU) IJUCKYCCHU) IO CYIIECTBY
o0cyxmaemMoil TeMbl, (OPMYIUpPOBATH CBOM TMPEUIOKEHUS OTHOCUTEIHHO BBITOTHCHUS

(bQ MpeAJIOKEHHOM 3a1a4u;



<>
YMEHHUsI TIPEICTABIATH IMOJYYCHHBIE PE3YyIbTaThl TO3HABATEILHON ACSITEILHOCTH B YC %
U THCHhMEHHBIX TEKCTaX; [eJIaTh MPE3CHTAIUI0 PEe3yJbTaTOB BBITOJHCHHS XI/IMI/I‘IC@
JKCIIepUMeHTa (Ja00paTOPHOTO OIbITa, J1a0OPaTOPHOW pPAOOTHI MO HCCIEIOBAHUIO
BEIIIECTB, YUEOHOTO MTPOCKTA);

YMEHHsI Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHUKAMU B COBMECTHOW 1103 .
UCCIICIOBATEIICKON JICATEIILHOCTU TPH PEIICHHH BO3HHMKAKOIIUX NpoOjeM Ha OGHOBC ydéra
0o0IIMX WHTEPECOB W COTJIACOBAHWS TO3UIMH (0OCYKIeHHs, 0OOMEH MHEHHUIMH, «MO3TOBBIC

HITYPMBI», KOOPJIUHAIIMS COBMECTHBIX JICHCTBHIA, ONPECIICHHE KPUTEPUEB MALOIICHKE KayecTBa
BBITIOJTHEHHOW PaOOTHI U IPYTHE). -y

N

PerynsiTuBHbIe yHUBepPCAJIbHbIE YUeOHbIE /1eliCTBUA:
YMEHHE CaMOCTOSITEIBLHO ONPENCIATh MENN ACSITCIIbHOCTH, TIAH
KOHTPOJIMPOBATh W TPU HEOOXOJAMMOCTH KOPPEKTHPOBATH CBO ~®

aTh, OCYIIECTBIISATD,
JTBHOCTh, BBIOUPATH

HanOosiee A(G(EKTUBHBIE CMOCOOBI  PEIICHHS  YYCOHBIX Q3HABATEIBHBIX  3aj1ad,
CaMOCTOSITENILHO COCTABJIATh WJIM KOPPEKTUPOBATH MPEIIIOK QITOPUTM JIEHCTBUH TMpU
BBITNIOJTHCHUM 33JaHUil ¢ Y4E€TOM IIOJIYYCHHS HOBBIX 3Ha 0 u3y4yaeMbIX OOBCKTaX —
BEIIECTBAX M PEAKIIMSIX, OIICHUBATh COOTBETCTBUE TOJTYUE pe3ylibTaTta 3asBICHHOU IICIIH,
YMEHHUE HCIIOJIb30BaTh U aHAJTM3UPOBATh KOHTEKCTHI, bIC B YCJIIOBUU 3aJIaHUIA.

MPEJMETHBIE PE3YJIbTATBI N

B cocraBe mnpeaMETHBIX PE3yJIbTaTOB OCBOCHHIO 0053aTEIbHOI0 COICPIKAHMS,
YCTAaHOBJICHHOTO JIaHHOM eaepalbHOl _ pa®u MPOrpaMMOM, BBIJICSIOT: OCBOCHHBIC

00ydJaronMucs Hay4YHbIC 3HAHHUS, YMEH
MPEeIMETHOM 007acTH «XUMHI», BHUJ
HWHTEPIPETALNH, TPE0OPa30BAHUIO U IT

W, CIIOCOOBI JICWCTBHM, CIEIU(PUICCKUES IS
eJIbHOCTH T10 TIOJYYEHHUIO HOBOT'O 3HAHHUS, €ro
1U10 B PA3JIMYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

K koHiy oOyueHus B 8 kJja€ce np€aMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh yéyqa LIUXCS] YMEHHI:
pacKpbIBaTh CMBICII OCHOBHBIX XMMHMUYECKHX IIOHSATHUN: aTOM, MOJIEKYJa, XMMUYECKUU

peakuus, Kiaaccupuka peakuuii: peaklMM COECIUHEHUS, pPEeaKlUu pasJoKEHUs, peakluu
3aMeILEHNs, PeaKll MEHA, 9K30- U SHIOTEPMHUYECKHE PEAKIIMH, TEIUIOBON 3(h(DeKT peakiuu,
A7Ip0O aTOMa, JIEKTPOHHBIN CJIOW aToMa, aTOMHasi OpOMTalb, paAlyC aToMa, XUMUYecKas CBSI3b,

HWIUIIOCTPUPOBATE B3aMMOCBA3b OCHOBHBLIX XHUMHWYCCKUX TIOHATHH H IMPUMCHATL 3TH
IIOHATHUA HCaHUH BCIICCTB U UX HpGBp&HIGHHfI;

&I b30BaTh XUMHUYECKYI0 CHMBOJIMKY [UJIsi COCTaBlieHUS (OpMyJT BEIIEeCTB U
NP XUMUYECKUX PEAKIUM;

ypa
anenens{u BaJICHTHOCTh aTOMOB DJJIEMEHTOB B OHWHApHBIX COCIUWHEHHSIX, CTEICHb
€HUS DJIEMEHTOB B OMHAPHBIX COSAMHEHUSX, TIPUHAITICKHOCTD BEIIECTB K ONMPEACIEHHOMY
Cy COeQWHEHHWH 1o QopmynaMm, BHJ XUMHUYECKOW CBsI3M (KOBaJCHTHAass W HWOHHAs) B
OpTraHUYECKUX COCIMHEHUSIX;

packpeiBaTh cmbicia [lepuoamyeckoro 3akona [[. WM. MenpaeneeBa: neMOHCTpUPOBATH
MOHUMaHUE MEePUOANYECKON 3aBUCUMOCTH CBOMCTB XMMUYECKUX AJIEMEHTOB OT MX MOJOKEHUS B



Ilepronndeckoit cucTeMe, 3aKOHOB COXPAHEHHSI MAacChl BEILECTB, IOCTOSHCTBA COCTaBa, aTo
MOJIEKYJISIPHOTO YUEHMsI, 3aKOHAa ABOIaipo;

ONMKCHIBATh M XapakTepu3oBaTh Tabmuunyto ¢opmy Ilepuoamueckoit MBI
XUMHYECKHX 3JIEMEHTOB: pa3finyarh MOHATUS «TJIaBHas MoArpymnmna (A-rpymma)» Hast
noarpynna (b-rpymnma)y», Manple U OONBIIME TEPUOMABI, COOTHOCHUTh 0003HaYCH {OTOPBIC
umerorcs B tabnuue «llepuoanueckas cucrtema xumuueckux snemeHTos [[. 1. MctmelieeBa» ¢

YUCJIOBBIMU XapaKTEPUCTUKAMH CTPOCHHUSI aTOMOB XHMMHUYECKHX 3JIEMEHTOB (COCTaB W 3apsij
Apa, 001Iee YICIIO0 IIEKTPOHOB U PACHPEACTICHUE X TI0 JICKTPOHHBIM CIIOSM )iy, #

KJIaCCU(UIIUPOBATh XUMHUYECKUE AJIEMEHThI, HEOPraHUYECKUe nztlecma, XUMHUYECKHE
peaxuu (1o YUCIy U COCTaBY YYaCTBYIOUIMX B PEAKI[MH BEILIECTB, M0 TEMIOBOMY 3P deKTy);

XapaKkTepu30BaTh (OMHUCHIBATh) OOIIUE XHMHYECCKHE CBOMCTB €CTB Pa3IUYHbBIX
KJIACCOB, TMOJITBEPXk/Iasi OMUCAHWUE MPUMEPAMH MOJIEKYJISIPHBIX Y] i COOTBETCTBYIOIIUX

XUMHUYECKHUX PEaKIIN;
IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTHU Q Ka4eCTBCHHOI'O0 COCTaBa,
BO3MOKHOCTH IIPOTEKAHUS XUMUYECKUX MPEBPALLECHUN B pa3 X YCIOBUSX;

BBIYHCIIATh OTHOCUTCIIBHYIO MOJICKYJIPHYIO U M@’]@ MacCChbl B€HICCTB, MAaCCOBYIO
JOJIFO XUMHYCCKOI'O 3JICMCHTA I10 (1)OpMy.]'Ie COCAHUHC Y10 JOJIHO BCIICCTBA B paCTBOPC,
MMpOBOANUTH paC‘léTH 110 YpaBHCHHIO XUMHYECKOM p% )

MPUMEHSTh OCHOBHBIC OIEpalliN MBICTHTENBHON JESTCIIbHOCTH — aHallu3 M CHUHTE3,
CpaBHEHHE, OO0OOIEHHE, CHUCTEMATU3AINIO, %, KIaCCU(DUKALINIO, BBISBICHUE PUYUHHO--
CJICJICTBEHHBIX CBSI3CH — JIJISl U3YUCHUS CBOKC CTB U XMMHYECKHX PEaKIUi, €CTEeCTBEHHO-
HAyYHbIC METOJbl TO3HAHUS — HaOIIOM MEpEHHUE, MOJICIUPOBAHUE, DKCIICPUMEHT
(peabHBIN ¥ MBICJICHHBIN ),

CIEN0BaTh IPABHIIAM  I10JIb3( XUMHYECKON Tocyloli W 1abopaTOpHBIM
o0opysoBaHuEeM, a Takke TMpaBHIaM _ OOpalleHusi C BEIIeCTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMUA 110 BBIMOJTHEHUIO WIA0OPATOPHBIX XMMHYECKUX OIBITOB MO TOJYYCHUIO W

coOMpaHHI0 Ta3000pa3HBIX BE B (BOJOpoIa U KHUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C
OnpeAeEéHHON MacCOBOM JIEd PACTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U MPOBOIAUTH
XUMUYECKHE HKCIIEPUMEHTHI pPacno3HaBaHUIO PACTBOPOB WIENOYEH U KUCIOT C MOMOIIbIO
WHAUKATOPOB (JaKMyc, heHO €UH, METUJIOPAHX U JIpyTHUe).

K xoHmy o0Oyu KJIacce IpeJMETHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaxaTb cHOPMHUPOBAHHOCTH Yy OOYUaAOLIUXCSI YMEHUI:

pPacKpbIBaTh "@MBICJI OCHOBHBIX XUMHMYECKMX IOHATUN: XUMUYECKHHM DJIEMEHT, aToOM,
MOJIEKYJIa, WOH, KAaTHOH, aHUOH, IIPOCTOE BEUIECTBO, CJIOXKHOE BEIIECTBO, BAaJCHTHOCTD,
3JIEKTPOOTPULA JOCTb, CTEIIEHb OKWCIICHHs, XUMHYECKas peakius, XUMHUYECKas CBA3b,
€aKIUu, MOJb, MOJISIPHBIN 00BEM, PACTBOP, FNEKTPOIMUTHI, HEITEKTPOIUTHI,
s AMCCOLMAIUS, PEeaklUHd HOHHOro OOMeHa, KaTajau3aTop, XMMHUYEecKoe
OOpaTMMble M HEOOpaTUMBbIE pPEAaKLUH, OKHUCIUTEIbHO-BOCCTAHOBUTEIbHBIC

QJICKTPOJIUTY

paBHOBE
peaxiyf, WCIUTENh, BOCCTAHOBUTENb, OKHCIEHHE ¥ BOCCTAHOBJICHHE, AallJIOTPOIHS,
ampoTe

CTh, XMMHYECKasl CBSA3b (KOBAJEHTHAs, MOHHAs, METaNINYeCcKas), KpUCTALIIMYECcKast
), KOppO3Us METAJUIOB, CIUIABbl, CKOPOCTb XHUMHUYECKOW pEeaklUuH, IMpPeIeiIbHO
mas koHueHtpanus [1JIK BemecTsa;

WJUTFOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XUMHWYECKHX IOHATHA WM NPUMEHATH 3TH
(boHﬂTHsi IIpY ONMCAHUM BEIIECTB U UX MPEBPALCHU;

UCIIOJIb30BAaTh XMUMHUYECKYI0 CHMBOJIMKY JUISI COCTaBieHUS (OpMyN BEIIeCTB U
YPaBHEHUN XUMUYECKUX PEAKIUM;
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. ONpECNATh BaJCHTHOCTD U CTETIEHb OKUCICHUS XUMUUECKUX JIEMEHTOB B COSIUH
Pa3IMYHOTO COCTaBa, MPHHAIICKHOCTh BEIIECTB K OINPEACIEHHOMY KJaccy COC,I[I/IHCH
dbopmysaM, BUJI XMMUYCCKON CBSI3M (KOBAJICHTHAs, MOHHAS, MCTAJLINYCCKAsI) B HEOPIaH UX
COCTMHCHUSX, 3apsj MOHA MO0 XMMHYECKOW (opmysie, XapaKTep Cpelbl B BOJHB ax
HEOPTraHWYECKUX COCAMHCHUH, TUIT KPUCTALINICCKON PEIETKH KOHKPETHOTO BEIIIE @

. packpsiBaTh cMbici [leproanueckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPHPOBATH €TI0

MOHMMAaHUE: OIMKCHIBATh M XapaKTepu3oBaTh TaOmuuHyro (opmy Ilepuoamgeckoit cucTeMsl
XUMHUYECKHX SJIEMEHTOB: pazlinyarh MOHATUS «TJlaBHas moArpymnmna (A-rpynita) #i «noOouHas
noarpynmna (b-rpymma)», maneie u OONBIIME TEPHUOABI, COOTHOCHUTH @03Haqeﬂnﬁ, KOTOpbIE
UMEIOTCS. B TMEPUOAUYECKOM TabiuIe, ¢ YHMCIOBBIMU XapaKTEPUCTUKAMHU CTPOEHUS aTOMOB
XUMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsij s1pa, 00IIee YHUCIO IEKTPOE pacripeielieHue Ux
0 3JIEKTPOHHBIM CIIOSIM), OOBSACHATH 00IIME 3aKOHOMEPHOCTH B U3MEH 1 CBOICTB 3JIEMEHTOB
U UX COCAMHEHUU B MpejiesaXx MajbIX MEPUOJIOB U TJIABHBIX MOATP % €TOM CTPOCHHUS UX

aTOMOB;

. KJaccu(uUUpoBaTh XMMUYECKHE HIIEMEHTHI, Heopra e BEILECTBA, XUMHYECKHUE
peakuuu (1Mo YKCIy M COCTaBy yYacTBYIOIMX B PEaklUU B HO TETIOBOMY 3P QEKTy, 1Mo
WU3MEHEHUIO CTEIICHEW OKHUCIICHUsI XUMHUYECKUX 3JIEMEHTOB

. XapakTepu3oBaTh (ONHUCHIBaTb) OOIME U U(PUYECKUE XUMHUYECKHE CBOMCTBa
IIPOCTHIX U CJIOKHBIX BEIECTB, MOATBEPKAas on MMEpaMU MOJIEKYJIIPHBIX U MOHHBIX

ypaBHCHI/II/I COOTBCTCTBYIOIINX XUMHUYCCKUX peaKIII/II/I

. COCTaBJISITh YPaBHEHUS SJICKTPOJIUTHYECCKOU IHUCCOLMAIMA KUCIOT, LIEI0Ye U CcojeH,
MOJIHBIC M COKpAI€HHBIC YpaBHCHUS pPCaKMidil 4 MOHHOIO OOMEHA, ypaBHEHHS pPEaKIui,
MOATBEPKAAIOIINX CYLIECTBOBAHUE TE€H CBSI3M MEXKJY BEILIECTBAMU Pa3IMYHBIX
KJIACCOB;

. pacKpbIBaTh CYIIHOCTh OK 0-BOCCTAHOBUTEJBHBIX PEAKIUN TOCPEACTBOM

COCTABJICHUA 3JICKTPOHHOI'O OanaHca TH eaKHHfI;

(] IMPOrHO3UPOBATH CBOIZCT@ TB B 3aBUCUMOCTH OT HX CTPOCHHUSA, BO3MOKHOCTHU
MMPOTCKAHUA XUMHUYCCKUX IIPEC pameHHﬁ B PA3JIMYHBIX YCIIOBHX,

. BBIYHCIIATh OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYKO MAacChl BEIIECTB, MAacCCOBYIO
JIOJIF0 XUMHYECKOTO AJIEMEHT bopMyIie coeTMHEHNs, MaCCOBYIO JIOJIIO BEIIECTBA B PaCTBOPE,
MIPOBOJIUTH PACUETHI IO HUIO XUMHYECKOW PeaKIlni;

. coOroaTh MOJIb30BAHUA ~ XMMHYECKOH TMOocyao W JabopaTOpHBIM
000pyI0BaHUEM,
M0 BBIMOJHEHUIO WAOOPATOPHBIX XHMMHUYECKUX OMNBITOB MO TMOJYYCHHUIO U COOMpaHHIO

F213006p83HBIX BCLICCTB (aMMI/IaKa " YTJICKUCIIOTO ra3a);

. IPOBOAUID PEaKliy, MOATBEP)KIAIOUINE KAYECTBEHHBIN COCTaB pa3jIMYHBIX BELIECTB:
pacro3HaBaTh OHBITHBIM MYTEM XJIOpHUI-, OpoMHI-, HOAMI-, KapOoHat-, docdar-, cuamkar-,
cynbgar-, POKCUA-MOHBI, KaTHOHbl AMMOHMS M  HOHBl H3YYEHHBIX METaJIOB,
MIPUCYTC Y€ B BOJIHBIX pPacTBOpax HEOPraHUYECKUX BEILECTB;

. @4 €HSATh OCHOBHBIE OIEpalli MBICIUTEIbHON AEATeIbHOCTH — aHajdU3 U CHUHTE3,

cp u¢, 006001IeHne, CUCTEMATU3aLUIO, BBISIBJICHUE PUYUHHO-CIECTBEHHBIX CBSI3eH — aIs

3 sl CBOICTB BEIIECTB M XUMUYECKUX PEAKIINIl, €CTECTBEHHO-HAyYHbI€ METO/IbI TO3HAHUS
JI0JICHNE, U3MEPEHHE, MOIETUPOBAaHUE, SKCIIEPUMEHT (PeasibHbIM U MBICTICHHBIN).

Q
>



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne HanmenoBanue pa3zneinoB U TeEM IpOrpaMMmbl
/1
Bcero
Paznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUSA
1.1 Xwumus — BakHas 00JIaCTh €CTECTBO3HAHUS U IIPAKTUUCCKOM 5
JIeSITEILHOCTH YeJIOBEKa
1.2 BemecTBa 1 XUMHYECKUE PEAKITUN 15
Utoro no pazneny 20

Pa3nes 2. BakHeiimme npeacTaBuTe Il HCOPraHHYECKUX BEIICCTB

2.1 Bozayx. Kucnopon. [Tonsitue 06 okcumax 6
2.2 Bopopon. [ToHsiTue 0 KUCIOTaX U COJISAX 8
2.3 Bopa. PactBopsl. [TonsiTie 06 0OCHOBaHMSIX 5
2.4 OCHOBHBIE KJIACCHI HEOPTAHWYCCKMX COCTMHECHUI 11
Uroro no pazaeny 30

Paznen 3. [lepuoanueckmii 3axkon u [lepuoguyeckas cucrema xumudeckux 3j1eMeHToB /. . MenaesieeBa. CTpoeHune aTtoMoB. XUMHYECKAasi CBSA3b.

OKHCIANTENbHO-BOCCFAHOBUTEIbHBIE pPe€aKIuu

3.1 TIlepuOauyeckuii 3akoH u [lepuoandeckas cucrema 7
xumnyecknx aemeHToB . . MenaeneeBa. CTpoeHne aroma

KonmuectBo yacoB

KonTposbhbie [IpakTnueckmne

JneKTpoHHbIe (LI(POBLIC)
00pa3oBaTeNbHbIC PECYPCHI

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c

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

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bu6nuoreka [IOK
https://m.edsoo.ru/7f41837c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

bubmuorexa [JOK
https://m.edsoo.ru/7f41837c



3.2 Xwumunueckas cBsa3b. OKHUCIATEIbHO-BOCCTAHOBUTEILHBIE
peaKIuu

Hroro no pazneny
PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

9 KJIACC

Ne HanmeHnoBaHue pa3enoB v TEM POTPaMMBbI
n/m

Pa3nes 1. BemecTBo U XuMH4YecKHe peaKkiuu

1.1 TloBropenue u yriy0OjaeHUE 3HAHUH OCHOBHBIX Pa3/IelioB Kypea,8

KJ1acCcCa

1.2 OcHOBHBIE 3aKOHOMEPHOCTH XUMUYECKHX PEaKIINi

1.3 DnekrpomuTUvecKas TUCCOMHUANNSL. X UMUICCKHE, PCAKITUU B

pacTBopax
Hroro no pazneny

Pasznea 2. Hemerananl 1 X coeqniicHAS

2.1  OOmas xapaKkTepruCcTUKA XUMIYCCKUX 37eMeHTOB VIIA-Tpynmsbr.
l"anorenst

2.2 OO0mas xapakTepreTUKa XUMHUIECKUX AIEMEHTOB VIA-TpyIIIBL.
Cepa u e€ COGINHEHM

2.3  OOmas xapaKTepHUCTUKA XUMUYECKUX 3JIEMEHTOB V A-TPYIIIIBL.

A3zo®, pocthop 1 ux coeTMHESHUS

15

68

Bcero

2 bu6nuoreka [IOK
https://m.edsee.ru/7f41837c

bubmmorexa [TOK
https#/m.edsoo.ru/7f41837c

buoanorexa [JOK
httpsi//m.edsoo.ru/7f41837c

KosfigectB0 yacos DnexTpoHHbIE (IIU(POBEIE)

00pa3oBaTeNbHbIEC PECYPCHI

KonrtposnbHsie IIpakTueckue
paloTh paboTEI

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

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

1 1 bubmmoreka [JOK
https://m.edsoo.ru/7f41a636

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

bu6mmorekxa [JOK
https://m.edsoo.ru/7f41a636

1 bu6mmoreka [JOK

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



2.4 OOmias xapakTeprUCTUKA XUMUYECKUX 3JIeMEHTOB [V A-rpymmbl.

Yraepoa u KpEMHHUN U X COCTUHEHUS
Wroro no pazneny

Pa3zgen 3. MeTa/uibl M HX COeTUHEHU S
3.1 OO6mue cBoiicTBa METAIIIIOB

3.2 BaxHeHIINEe METALUIH U UX COCIUHECHUS

Wroro no pazneny

Pa3nes 4. Xumus u oKpy:Kapomas cpeaa
4.1 BemecTBa 1 MaTepUalbl B )KU3HU YEIIOBEKA

Uroro no pazneny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10 HPOFPAMIO

"‘
bubmuoreka 11O ;

8 1 2
https://m.edseo.ru/7t41a636
25 \\ *
4 noteka [JOK
tps://m.edsoo0.ru/7f41a636

16 @ bubnuorexa LIOK
6 https://m.edsoo.ru/7f41a636

20 \‘Q

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

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



YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» Xumus, 8 kiacc/ I'abpuensu O.C., Octpoymon U.I'., CnankoB C.A%
Axk1monepHoe obmectBo «M3marensctBo «lIpocBeienue»

» Xumus, 9 knacce/ ['abpuensa O.C., Octpoymon WU.I"., Cnaakos €.A.,
AxknuonepHoe odiectBo «M3aarenscTBo «lIpocBenienue»BriOepute yueOHbIe
MaTepHuabl
JTabpuensu O. C., OctpoymoB U. I'. HacTonphast KHUTA yuuTenss. Xumus. 9 k
1.: Meronnueckoe nocodue. — M.: lpoga, 2013r
4. Xumus. 9 k 11.: KonTposbHbie 1 poBepodHbIe padoThl K yueOHuky O. C.
INabpuensna «Xumus. 9 / O. C. Fabpueisn, [1. H. bepeskun, A. A. Ymakosa u
np. — M.: lpoda, 2015 r.
5.T'abpuensu O. C., OcrpoymoB U. I'. M3yyaem xumuio B 9 K 11.:
Junaktnaeckne matepuansl. — M.: bauk mmoc, 2014r.
6.I'abpuensn O. Cpflmykosa A. B. Pabouas tetpanp. 9 x 1. K yueonuky O.
C. I'abpuensua «Xumus. 9». — M.: [Ipoda, 2015r.
7.Tabpuemsn ©. C., Bocko6oitnukopa H. I1. Xumus B Tecrax, 3amayax,

ynpaxHeuusax. 8— 9 ki. — M.: Jlpoda, 2012r.

METOINYECKHUE MATEPHUAJIBI VIS YYUTEJIA



1.T'abpuensu O. C., Bockoboitaukosa H. I1., Amykosa A. B. Hactonshas
KHHUTa yauTelsa. XuMusd. 8 kKi1.: Metoaudeckoe mocooue. - M.: Jlpoda, 2021,
2. l'abpuensu O. C., AmykoBa A. B. Tetpanp /uist 1a00paTOPHBIX OMBITOBH
npaktudeckux padot. 8 ki. K yue6nuky O. C. ['abpuensina «Xumus. 8 Kiaccey.
M.: dpoda, 2022.

3. I'abpuensy, O. C. Metoanueckoe nocobue k yueonuky Q. C. Fabpuensina
«Xumusy. 8 kmace / O. C. 'abpuensa. — M. : Ipoda, 2024 — 109.

4. T'abpuensn, O. C. Meronunueckoe nocobue k yueotuky O. C. 'abpuensina
«Xumusy. 9 xkimace / O. C. 'abpuensta. — Mag Jlpoga, 2021. — 108.

5. Xumus : TexHosiornueckue kapthl K yaeonuky O. C. ['abpuensHa « Xumus.
8 kiacey : metoaudeckoe nocooue /JI M. AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHosiornueckue KapToLK yueonuky O. C. 'abpuensna « Xumus.
9 knace» : Meronnueckoe nocodue / JI. . AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KontpomsHeie 1 mpoBepouHbie padoThl K yueOHuky O. C.
lNa6puensna «Xumus. 8» /. O. C. 'abpuensn, I1. H. bepeskun, A. A. YiakoBa

u ap. - M.: [Ipoda, 2022. nanubie

MNUPPOBLIE'OGPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

http://www.chemnet.ru I'azera « Xumusi» u caliT i yuutens «5 uay Ha ypok
XHMHTD)

http://him.1september.ru Equnas xomnexius LIOP: IIpeameTHas KOUIEKIMS



«XuMUD»

http://school-collection.edu.ru/collection/chemistry EctectBenHO-Hay4YHBIE
skcnepuMeHThI: xumust. Kosekiwst Poccuiickoro o01eo0pa3oBaTe/ibHOTO
nopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. AnukGepoBoti
http://www alhimik.ru Beepoccuiickast ommmnmaia mKkoJIEHUKOB TI0 XUMHUH
http://chem.rusolymp.ru Opranudeckast XuMusi: JJICKTPOHHBIN YICOHUK JIST
CpPEIHEH IIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBEXUM¥EH: SJICKTPOHHBIN yUYCOHUK
http://www hemi.nsu.ru OTKpBITHIH KOJHICTAE XUMUS
http://www.chemistry.ru Jlucraniuetifias 01uMInasa mo XuMum:

TGJIGKOMMYHI/IKaIII/IOHHblﬁ O6pa3OBaTeHBHBIﬁ IIPOCKT
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