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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE OCHOBHOTrO o0OIIero oOpa3oBaHUs
COCTAaBJICHA Ha OCHOBE TpeOOBaHUW K pe3ylbTaTaM OCBOCHHUS OCHOBHOM
o0Opa3oBaTeaLHOM MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHus, IPEICTABICHHBIX
B ®I'OC 000, a Taxxe Ha ocHOBE (henepanbHON padoueii MporpaMMbl BOCIIUTAHUS
U C Y4y€TOM KOHIENIMK TpernojaBaHus ydyeOHOTro mnpeameTa «XuUMHUA» B
oOpazoBaTeabHbIX opraHu3amnusax Poccuiickoit deneparnum.

[Iporpamma 1Mo XuMuM Na€T MPECTABICHUE O LENsAX, OOILIeH cTpaTeruu
OoOy4eHHMs, BOCHHMTAHHS M Pa3BUTUA OOYYAlOIIUMXCS CpPEICTBAMHU Y4YEOHOTO
npeaMera, yCTaHABJIMBAET 00s3aTENbHOE MIPEIMETHOE coJiep KaHHue,
MpeAyCMaTPUBAET PACIpPENEICHUE €ro Mo KiaccaM MW CTPYKTYPUPOBAaHHUE 10
pa3denaM M TeMaM IPOrpaMMbl MO XUMHH, ONPENENSIET KOJIUYECTBEHHBIE H
KaueCTBECHHbIC XapaKTePUCTUKHU COJICp>KaHMUs, PEKOMEHYEMYIO
MOCJIEAOBAaTEILHOCTh HW3YYEHHUS] XUMHU C Yy4€TOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX ~ CBSI3€H, JIOTMKM y4€OHOro TMpolecca, BO3PACTHBIX
OCOOEHHOCTEW O00ydYaromuxcsi, ONpenensieT BO3MOXKHOCTH MpeaMeTa  JUIs
peanu3anuu TpeOOBaHUM K pe3yibTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTEIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIET0 0O0pa3oBaHMs, a TakKKe TPeOOBaHUN K
pe3yabTaraMm o0y4YeHUs] XUMUU Ha YPOBHE 1ieJield N3y4eHUs peIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JEATETbHOCTH OOYyYaromerocs IO OCBOCHHIO
y4eOHOTO COIepKaHMS.

3HaHWE XWMHH CIY>)KUT OCHOBOM JUisi (hOPMHUPOBAHUS MHPOBO33PECHUS
o0yyJaroierocsi, ero MpeACTaBICHUN O MAaTEPUAIBHOM E€IUHCTBE MHUPA, BAKHYIO
poJib UTpatOT (POpMHUPYEMbIE XMMHUEH MPEICTABICHUS O B3aUMOIPEBPAIIECHUSIX
DPHEPTrUM M 00 HBOJIIOIMU BEIIECTB B MPHUPOJE, O MyTSAX PEHIeHUs rio0agbHBIX
mpo0eM YCTOMYMBOTO PA3BUTHUS YEIIOBEUECTBA — CBHIPHEBOM, JSHEPTETHUECKOM,
MUIIEBOM U 3KOJIOTUYECKON O€30MaCHOCTH, MPOOJIEM 3PaBOOXPAHEHHUSI.

N3yuenue xumun:

CIIOCOOCTBYET  peali3alldd  BO3MOXXHOCTEM  JJii  CaMOpa3BUTUA U
dbopMHpOBaHUS KYJIbTYpPbI IMYHOCTH, €€ 00IIeH 1 (PYHKITMOHAILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ| B (OPMUpOBAHWE MBIIUICHUS U TBOPUYECKHX CIOCOOHOCTEH
oOydJarommxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOW  y4uyeOHOM  JIeSITEIhHOCTH,
AKCIIEPUMEHTANIbHBIX M HCCJIEIOBATEIbCKUX YMEHHUM, HEOOXOIMMBIX KaK B
MOBCEHEBHOM JKM3HU, TaK U B TPO(PECCUOHAILHOM JCSITEIBHOCTH;

3HAKOMHUT CO CHENMU(UKONW HAYYHOTO MBINIICHUS, 3aKJIaJbIBAET OCHOBBI
L[EJIOCTHOTO B3IJIsa HA €JMHCTBO MPUPObI U YEIIOBEKA, SIBJISIETCSI OTBETCTBEHHBIM
3TanoM B (POPMUPOBAHUHU €CTECTBEHHO-HAYYHON IPaMOTHOCTH 00YYaIOLUXCS;



CIIOCOOCTBYET (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHWS K E€CTECTBEHHO-
HAaYYHBIM 3HaHHSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B 3KOJIOTHYECKOE
oOpa3oBaHHe 00yJaIONTUXCS.

JlanHble HampaBlieHHs B OOyYEHMHM XUMUU OOECHEUMBAIOTCSA CIEIM(PUKON
colepkaHusi  y4eOHOro  mpeaMmeTa, KOTOpPbIM  ABISETCS — NeJarorudyecku
aJanTUPOBAHHBIM OTpa)KeHWEM 0a30BOM HAYKH XMMHH Ha ONPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xumuu Ha ypoBHE OCHOBHOTO 0OIIIero 00pa3oBaHUsi OPUEHTUPOBAH Ha
OCBOCHHME OOYYAIOIIMMUCS CHUCTEMbI IMEPBOHAYAIBHBIX MOHSATHUN XUMHUHU, OCHOB
HEOPTaHUYECKOM XHWMHM W HEKOTOPBIX OTIEIbHBIX 3HAYUMBIX TMOHSITUN
OPTraHUYECKON XUMUH.

CtpykTypa coiepkaHusi MPOrpaMMbl IO XUMHUHU c(POpMHUpOBaHA HA OCHOBE
CUCTEMHOTr0 moaxoja K €€ u3ydeHuro. CoaepkaHue CKIAIbIBAETCS U3 CHUCTEMBI
MOHATUN O XUMHYECKOM JJIEMEHTE U BEIIECTBE U CUCTEMBI ITIOHATUH O XUMUYECKOU
peakiuu. OO0€ 3TH CHUCTEMBl CTPYKTYPHO OpPTraHU30BaHbl MO MPHUHIMITY
MOCIIEIOBATEILHOTO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHUUYECKUX MPEACTABICHUN
Pa3HOTO YPOBHSI:

— aTOMHO-MOJIEKYJIIPHOTO YYE€HUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona /. . MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUHU aTOMa U XUMHYECKOW CBA3U;

— TpeACTaBICHUM 00 dICKTPOJMTUYECKON JUCCOIMALMM BEIIECTB B
pacTBopax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE OMIIUPUYECKHU
MOJIYYCHHBIX U OCMBICIICHHBIX (PAKTOB, PA3BUBAIOTCS MOCJIEIOBATEIHHO OT OJHOTO
YPOBHSI K IpyTroMY, BBITIOJIHSAS (PYHKITMN OOBSICHEHUS ¥ IPOTHO3UPOBAHHUS CBONCTB,
CTPOEHHUS U BO3MOKHOCTEN MPAKTUYECKOTO MMPUMEHEHUS U TIOJTYUYECHUST N3yYaeMbIX
BEIIIECTB.

OcBoeHue TmporpaMMbl IO XUMHUU  CIIOCOOCTBYeT  (OPMHPOBAHUIO
MPEJICTABJICHNUS] O XUMUYECKON COCTABIISAIOLICH HAYYHOM KapTUHBI MHUPA B JIOTUKE
€€ CUCTEMHOM TPUPOAbI, IEHHOCTHOT'O OTHOIIICHUSI K HAYYHOMY 3HAHUIO U METOJaM
MO3HaHHUS B Hayke. M3ydeHne XMMHUM MPOUCXOJUT C MPUBJICYECHUEM 3HAHUU W3
paHee M3yYECHHBIX y4eOHBIX mpeameToB: «Okpyxkaromuii mupy», «buonorus. 5—7
KJIacch» U «Pu3uka. 7 Kimacey.

[Ipy w3yuyeHWH XUMHH TPOUCXOAWT (HOPMHUPOBAHWE 3HAHWN OCHOB
XUMUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JEATEIIbHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpPBIL. 3a/1aua
y4e0HOTO TpeaAMETa COCTOUT B (DOPMHUPOBAHUN CHCTEMbl XUMHUYECKUX 3HAHUUA —
BaXXHEHIINX (PAKTOB, MOHATHI, 3aKOHOB M TEOPETUUECKUX MOJIOXKEHUM, TOCTYITHBIX
00001IIeHnIT MHUPOBO33PEHUECKOTO XapaKTepa, sS3blKa HAyKH, B MPHUOOIIEHUU K
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HAyYHBIM METOJaM TMO3HAHUS MPU M3YYCHHUU BEIIECTB M XUMUYECKUX PEaKIuil, B
(GbopMUPOBAHNY U PA3BUTUU MTO3HABATENHHBIX YMEHHUH U MX MPUMEHEHUH B y4EOHO-
MO03HABATEJIbHON U y4eOHO-UCCIIeIOBATENBCKOM ACSITENbHOCTH, OCBOCHUHU MPAaBHII
0e30macHOro 00pallleHus ¢ BEIIECTBAMU B IIOBCETHEBHOM KU3HH.

[Ipu M3ydeHUU XMMUU Ha YPOBHE OCHOBHOI'O OOIIEr0 0Opa3OBaHMs Ba)KHOE
3Ha4YeHHE MPUOOPENU TaKUE 1T, KaK:

— (dopmupoBaHHEe MHTEIJIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYAHUYECTBY, CAMOCTOSTEIILHOMY MPUHATUIO PEUICHUH,
CIIOCOOHOM alanTUPOBATHCS K OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

— HalpaBJCHHOCTh OOYy4YEHMsI Ha CHCTEMAaTHYECKOe IMpUOOIIEHUE
O0yJaromuxcss K CaMOCTOSITEIbHON MO3HABATEIBHON JESTENbHOCTH, HAYyYHBIM
METOJlaM TO3HaHUs, (POPMHUPYIOIMIMM MOTHBAIIMIO U Pa3BUTHE CIOCOOHOCTEH K
XUMUU;

— o0ecredeHne yCaoBUid, CTOCOOCTBYIONIUX MPUOOPETEHUIO 00YyJarOIIUMHUCS
OTbITa Pa3HOOOpPa3HOW MAEATEIHHOCTH, MO3HAHUS M CaMOIMO3HAHMS, KIFOUYEBBIX
HAaBBIKOB (KJIFOUEBBIX KOMIIETEHI[MI), UMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHHUE IS
Pa3IMYHBIX BUJOB JIEATEIBHOCTH;

— (dopmupoBanue oOmeld (QYHKIIMOHATBHOW U  €CTECTBEHHO-HAYYHOM
IPaMOTHOCTH, B TOM UYHCJIE€ YMEHUH OOBSICHATH W OLECHUBATh SBJICHUS
OKpY’KaloIllero MHUpa, UCIOJIb3ys 3HAHUS U OIBIT, MOJYyYEHHBIE MPU HU3YyYCHUH
XUMHH, TPUMEHATH UX TIPU PEIICHUH MTPOOJIEM B TIOBCETHEBHOM KU3HU U TPYJOBOU
JeSITEIbHOCTH;

— (QopmupoBanue y O0Oy4aroumxcs TYMaHUCTHUYECKHX OTHOIICHUH,
NOHMMAaHUS LEHHOCTH XHUMHWYECKHX 3HAaHUW IS BBIPAOOTKH JKOJIOTUYECKU
LEJIeCO00pa3HOro TMOBEIEHUS B OBITY M TPYIOBOM JEATEIbHOCTH B LEJAX
COXPaHEHUs CBOETO 3/10POBbsI U OKPYKAIOIIEH MPUPOIHOM Cpebl;

— pa3BUTHE MOTHBAIMU K OOYYECHHIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO H
CAaMOBOCITUTAHMIO Ha OCHOBE YCBOGHMsI OOILEYEIOBEYECKMX LEHHOCTEH,
TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MpOGuiIs U HANPaBICHHOCTH JATbHEUIIETO
oOy4eHuUs.

OO1ee 9rcio 4acoB, OTBEAEHHBIX JIJIsl U3YYCHUS XUMHUHU Ha YPOBHE OCHOBHOTO
oOmero oOpa3oBanus, cocrasisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B
HeJelo), B 9 kitacce — 68 4yacoB (2 yaca B HEJIEIIO).



COJAEPXKXAHUE OBYUYEHUA

8 KVIACC

IlepBoHaYaIbHbIC XUMHYECKHE TOHATHS

[Ipenmer xumuun. Posib XMMHUM B )KU3HU Y€NOBEKAa. XUMHSI B CUCTEME HayK.
Tena u BeniecTBa. DU3NYECKHE CBOWCTBA BEUIECTB. ATpPEraTHOE COCTOSTHUE
BemlecTB. [loHsATHE O MeTofax MO3HaHUS B XUMHUU. UHCThIE BEHIECTBA M CMECH.
CriocoObl pa3zeseHust cMecei.

ATOMBI ¥ MOJIEKYJBl. XHUMHYECKHE BJIEMEHTbl. CHMBOJIBI XUMHUYECKUX
aneMeHTOB. [IpocTbie U ClOXKHBIE BelecTBa. ATOMHO-MOJIEKYJIIPHOE YUEHUE.

Xumnueckas popmyna. BanreHTHOCTh aTOMOB XUMHUYECKHX 3J€MEHTOB. 3aKOH
IIOCTOSIHCTBA cOCTaBa BellecTB. OTHOcHUTENbHAs aToOMHas Macca. OTHOCHUTEIbHAS
MOJIEKYJIsIpHas Macca. MaccoBas J0J1s1 XMMHUYECKOTO 3JIEMEHTA B COCAMHEHUMU.

KommuecTBo BemectBa. Moiib. MonsipHast macca. B3auMOCBSI3b KOJIMYECTBA,
MacChl M 4YHMCJIAa CTPYKTYPHBIX €AWHMI] BemiectBa. Pacuérel mo ¢opmynam
XUMHUYECKUX COECIMHEHU.

du3nyeckne U XMMUYECKUE SBJICHUS. XUMUYECKAsl pEaKkus U €€ MPU3HAKU.
3aKOH COXpaHEHHs Macchl BEUIECTB. XUMHUYECKHe ypaBHeHUsA. Kiaccubpukanus
XUMUYECKUX PEeAKIUi (COeTUHEHUS, PA3I0KEHNUs, 3AMEILICHHsI, 0OMEHA).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XMMHUYECKOHM IMOCYOMW, MpaBWiIaMu paboThl B JabopaTtopuu U
npuémMamMu oOpalleHus: ¢ J1abopaTOpHBIM O00OpPYJAOBAHHEM, U3YUCHHE U OMUCAHUE
bu3nYecKuX CBOWCTB 00paslloB HEOPTaHMYECKUX BEIIECTB, HAOIIOJCHUE
¢u3nueckux (IJIaBJIEHUE BOCKA, TasHUE JbJa, PACTUPAHHE caxapa B CTYIIKE,
KUIEHUE W KOHACHCALMS BOJAbI) U XMMHUYECKUX (FOPEHHE CBEYH, MPOKAIMBAHUE
METHOM MTPOBOJIOKHU, B3aUMOJICHCTBHE MeJa C KUCJIIOTOMN) SBJICHUM, HAOII0IeHUE U
ONMCAHWE MNPU3HAKOB IMPOTEKAHWsS XMMHUYECKHX peakuuid (pasjoKeHHe caxapa,
B3aMMOJICUCTBUE CEPHOM KHUCJIOTHI C XJIOPUAOM Oapusi, pa3ioKeHHe TMAPOKCHIIA
menu (1) mpu HarpeBanuu, B3auMoieiicTBre xee3a ¢ pactBopoM conu meau (1),
U3y4YeHUE CIOCOOOB pPAa3eJICHHUs] CMECEH: C MOMOIIbI0 MarHuTa, (puiIbTPOBAHUE,
BbIMIapUMBaHUE, AUCTWLIALUSA, XpoMaTtorpadusi, IpOBEACHHE OUUCTKH IMOBAPEHHON
CONMM, HaONIOACHHE W  OMNHCAHWE  PEe3yJbTaTOB  MPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPaHEHUs MAacCChl, CO3/JaHHME MOJIEJEH MOJIEKYJ
(I1IapOCTEePKHEBBIX).

Ba:xkueiiue npeacTaBUTEIM HEOPIAaHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucnopon — 3neMeHT u mpocroe
BenlecTBo. Haxoxxaenwe kuciaopoga B TOpupoje, (u3nueckue M XUMHYECKUe
cBoiictBa (peakuuu ropeHusi). Oxcunbl. [lpumenenue xkucnopona. CrocoOsbl
MOJIYYeHHUs] KUCIopoda B JabopaTOpud W IPOMBIIUIEHHOCTUH. Kpyrosopor
Kucaoposa B mpupoje. O30H — alIoTporHas MoAU(pUKALNS KHCIOPO/a.



TennoBoit 3¢h(heKkT XUMHUECKON peakluu, TEPMOXUMHUYECKHE YpaBHEHHS,
9K30- W DHAOTEPMHUYECKHE peakuuu. TOIUIMBO: yroib M METaH. 3arpsA3HEHUe
BO3/yXa, YCHJICHHE TApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bonopon — aneMeHT u mpoctoe BeulecTBo. Haxoxkaenue Boaopoaa B IpUpoe,
bu3nYecKue 1 XuMUYECKUEe CBOMCTBA, MPUMEHEHHE, CIOCOOBI MoTyueHus. Kucnorsr
Y COJIH.

Momnsipabiii 00bEM ra3oB. PacyéTsl N0 XUMUYECKUM YPaBHEHUSIM.

dusnyeckue cBoucTBa BOAbl. Boma kak pactBopurens.  PacTBOpEI.
HacelllieHHbIE M HEHACBIIIEHHBIE PAcTBOPBI. PacTBOPUMOCTH BELIECTB B BOJIE.
MaccoBast 10J1 BEIIECTBA B PacTBOpE. XUMHUUYECKUE CBOKMCTBA BOAbL. OCHOBAHUSI.
Ponp pacTBOpOB B IIpUpoZie U B KU3HU 4YelO0BeKa. KpyroBopoT BOABI B IPUPOJE.
3arpsi3HEHHE NPUPOAHBIX BoA. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccuduxkanusa neopranuueckux coenuHeHuid. Oxcuzapl. Kimaccudukaims
OKCHJIOB:  cosieoOpasyromive  (OCHOBHbIE, KHUCJIOTHBIE, aM(OTEpHbIE) U
HecosieoOpasyromue. Homenknarypa okcuaoB. Dusnueckue U XUMHUYECKUE
CBOMCTBA OKCUJIOB. [lonyuenune okcuaos.

OcHoBanus. Knaccupukauuss OCHOBaHM: WIENOYM W HEPACTBOPHUMBIE
ocHOBaHusA. HomeHkiarypa ocHoBaHui. PU3NYECKHE U XUMHYECKUE CBOWCTBA
ocHoBaHuU. [lomyyeHne ocCHOBaHUM.

Kucnotel. Knaccuduxanus kucnor. Homenknarypa kucior. Ousndeckue u
XUMHYECKHE cBoMcTBa KHCIOT. Psang axktmBHoctTu MeramioB H. H. bekerosa.
[TonydyeHue KUCIOT.

Conu. HomeHnknarypa coseil. @U3NYECKHE U XMMHYECKHUE CBOWMCTBA COJICH.
[TomyuyeHue conen.

['eneTnueckas CBI3b MEXKAY KJIACCAMU HEOPTAHUYECKUX COEIUHEHHMN.

Xumuueckuii IKCnepumenm:

KA4EeCTBEHHOE ONPENEIICHUE COAEPKaHUs KUCIOpOAa B BO3yXe€, ITOIYyYEHHUE,
coOuMpaHue, pacrmo3HaBaHWEe W M3YYCHHE CBOWCTB KHCIIOpOJa, HAOIIOICHHE
B3aUMOJCUCTBUSA BEIIECTB C KHUCJIOPOAOM U YCIOBUS BO3HUKHOBEHUS W
IpeKpaieHus ropeHus (moxkapa), 03HakKoMJIEHUE ¢ 00pa3aMu OKCUIOB U ONUCAHUE
UX CBOWCTB, IMOJy4YeHUE, COOMpAaHHE, pPACMO3HABAaHWE W M3YYECHHE CBOWCTB
BOJIOpoJia (ropeHue), B3auMoiericTBue Bogopoaa ¢ okcuaom meau (1) (BozmoxnHo
WCITOJIb30BAaHUE BUICOMATEPUATIOB), HAOIIOACHUE 00PA3I[0B BEMIECTB KOJINYECTBOM
1 Monb, uccienoBaHHE€ OCOOEHHOCTEH pAcTBOPEHHUsS BEIIECTB C PA3IHMYHON
PacTBOPUMOCTBIO, MIPUTOTOBIEHUE PACTBOPOB C OMNPENEIEHHOW MAacCOBOM JOJIEH
PacTBOPEHHOIO BEIIECTBA, B3aUMOJACHCTBHE BOJIbI C MeETa/UlaMH (HAaTpueMm u
KaJIbLIHEeM) (BO3MOXXKHO  MCIOJIb30BaHUE BHJIEOMATEpPHANIOB), HCCIEIOBAHUE
00pa3I0B HEOPTaHMUECKHUX BEIIECTB PA3NIUYHBIX KJIACCOB, HAOMIOICHNE U3MEHEHUS
OKpacCKHU UHIUKATOPOB B PACTBOPAX KUCIOT U HIENOYEH, N3YUEHNE B3aUMOAECHCTBUS
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okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI, KUCIOT C METajlaMu, peaKkiui
HEWUTpaIu3aluy, NOJyYEeHUE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTaJljIa IPYyTUM U3 pacTBOPA COJIM, PEIICHUE DKCIEPUMEHTAIIBHBIX 34/1a4 110 TEME
«BaxHeiilne KJ1acchl HEOPTraHUYECKUX COCTUHEHUIN.

IMepuonuueckui 3axkoH u Ilepuoauyeckass cucreMa XHUMHYECKHX
aemMenToB JI. WU. MenpgeneeBa. CtpoeHue aTomMoB. XHMHYECKasi CBA3b.
OKHCINTETBLHO-BOCCTAHOBUTEILHbIC PEAKIMHU

[lepBble TOMBITKM KIACCU(PUKAMKU XUMUYECKUX dJeMeHTOB. [loHsiTHe O
rpynmnax CXOJHBIX DJJIEMEHTOB (IIEJIOYHbIE M IIEJIOYHO3EMEIbHBIE METaJUIbI,
raJIOreHbl, UHEPTHBIC Ta3bl). DJIEMEHThI, KOTOPbIE 00pa3yoT aMm(pOTEPHBIE OKCHIbI
U TUAPOKCUJIBI.

[lepnommueckuit 3axoH. [leproanyeckas cucreMa XMMUYECKUX 2JIEMEHTOB /1.
U. MenaeneeBa. KoporkonepuoaHas u JiuuHHonepuoanas popmel [lepuognueckoi
cucreMbl xumuueckux sneMeHToB JI. WM. Menneneesa. Ilepuonsl u Trpymmsl.
@uU3NYECKUNA CMBICII ITOPSAKOBOIO HOMEPA, HOMEPOB MEPUOAA U TPYIIIBI AJIEMEHTA.

Crpoenne atomoB. CocTtaB aTOMHBIX sAep. M3oTomnbl. DnekTponsl. CTpoeHue
ANEKTPOHHBIX ~ 000J04€K aroMOB NepBbIX 20 XUMHUYECKUX  DJIEMEHTOB
ITepuomnueckoin cucremsl [[. . MenneneeBa. XapakTepUCTUKAa XHUMHUYECKOIO
AJIEMEHTA M0 ero nosoxeHuro B [lepuoanyeckoit cucreme J{. . Menneneena.

3aKOHOMEpPHOCTM W3MEHEHUS paJnyca aTOMOB XWUMHUYECKUX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKNUX CBOMCTB MO IPyIIaM U NEPUOJaMm.

3nauenue [lepuoanueckoro 3akoHa u [leproanyeckoil CUCTEMbBI XUMUYECKUX
JJIEMEHTOB Ul pa3BUTUsA Hayku W mpaktuku. [[. . MenpeneeB — yuyé€Hbli U
IpaKIaHUH.

Xumuueckas cBsi3b. KoBalieHTHas (ToJisipHasE M HEMOJSIpHasl) CBSI3b.
DJIEKTPOOTPULIATENIBHOCTh XUMUUECKUX AIIEMEHTOB. IOHHAs CBS3b.

Crenenb  okuciieHusi.  OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE  PEAKIIUU.
[Tpouecchl OKMCAEHUS U BOCCTAHOBIIEHHS. OKUCIUTENIN U BOCCTAHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3y4yeHue oO0pa3loB BEUIECTB METAUIOB M HEMETAIOB, B3aMMOJICHCTBHE
rUAPOKCUIA LMHKA C pacTBOPAMHM KHCIOT M IIEJIOYEH, MPOBEIACHUE OIBITOB,
WUTIOCTPUPYIOLIUX  MPUMEPBl  OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX  pEaKIUi
(ropeHue, peakiu pa3aoKeHUs, COCAUHEHNUS ).

Mesricnpeomemnmnuwle céasu
Peanuzanus MeXNpeIMETHBIX CBSI3€M MpPU U3YYEHUM XUMHUM B 8 KJacce
OCYIIECTBJISIETCS. 4Yepe3 HCIIONB30BAHUE KaK OOIMMX €CTECTBEHHO-HAYYHBIX



NOHSATHUH, TaK ¥ TOHITHHU, SBJISIOMUXCS CUCTEMHBIMHU JIJISI OTACIBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIE TIOHATHS: HAYYHBIH (DaKT, TMIOTE3a, TEOpHS,
3aKOH, AaHaJlM3, CHHTE3, KJIacCUPUKAIMs, MEPUOJUYHOCTb, HAOIIOIEHHE,
AKCIIEPUMEHT, MOACTUPOBAHHE, H3MEPEHHE, MOJIEIIb, SIBIICHUE.

dusuka: maTepusi, aToM, HJIEKTPOH, TIPOTOH, HEUTPOH, MOH, HYKJIU/I, H30TOIIBI,
pPaZlOaKTUBHOCTb, MOJIEKYJa, DJIEKTPUUYECKHUI 3apsl, BEIIECTBO, TENO, OO0BEM,
arperaTHO€ COCTOSIHUE BEIIECTBA, ra3, (U3UYECKHe BEIWYHMHBI, EIUHUIIBI
U3MEpEeHusi, KOCMOC, TIaHeThl, 3BE31b1, CoHIIE.

buonorus: dorocunres, apixanue, onocdepa.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIbI, TOPHBIE OPOJIbI, TOJIE3HbIE
UCKOTIaeMble, TOIUIMBO, BOJTHBIE PECYPCHI.

9 KJIACC

BemecTBO U XMMHUYECKasI peaKLMs

[Teprnonnueckuit 3akoH. [lepuoanueckas cucteMa XUMUYECKUX 3JIEMEHTOB /1.
N. MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTH B HM3MEHEHUU CBOMCTB
XAMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB, KAIHS, KaJIbLUA U UX COCIMHCHUHN
B COOTBETCTBHM C TIOJIO)KEHUEM »JJIEeMEHTOB B Illepuoguueckon cucreme u
CTPOEHHUEM UX aTOMOB.

Crpoenue BemiecTBa: BHIbI XMMHYECKOW CBS3U. THIBI KPUCTALIMYECKHUX
PEIETOK, 3aBUCUMOCTh CBOVMCTB BEIIECTBA OT THUIIA KPUCTAUIMYECKON PEIIETKU U
BUJIa XUMHUYECKOM CBS3H.

Knaccudukaiys 1 HOMEHKJIATypa HEOPraHMYECKUX BEIIECTB. XUMHYCCKHE
CBOMCTBA BENIECTB, OTHOCSIIUXCA K Pa3IMYHbIM KJIACCaM HEOPraHUYECKHUX
COEIMHEHUMN, TEHETUYECKAs CBSI3b HEOPTraHUYECKUX BEUIECTB.

Knaccudukaiys XuMAYeCKUX peakiuii Mo pa3TuIHbIM MPU3HAKAM (TI0 YUCITy
U COCTaBy YYaCTBYIOIIMX B PEAKIMH BEIIECTB, MO TEIwioBoMYy 3(dekTy, 1o
W3MEHEHUIO CTENEHEW OKMUCIICHHS XUMHUYECKUX JJIEMEHTOB, MO OOPAaTUMOCTH, IO
Y4aCTHIO KaTajln3aTopa). DK30- U SHJIOTEPMUUYECKUE PEAKIIMU, TEPMOXUMHUYECKUE
YpaBHEHHUS.

[Tonsitue 0 ckopocTH XumMudeckoil peakuuu. [loHsTre 00 OOpaTUMBIX H
HEOOPATUMBIX XMMHUUYSCKUX peakiusax. [IoHATHEe 0 TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonstue o karanuse. [lonsTne o xumMmruyeckoM paBHoBecuu. DakTopBbI,
BIIUSIIONIME HA CKOPOCTh XMUMHYECKOW pEaKkUMu MU TOJIOKEHUE XHUMHUYECKOTO

PaBHOBECHS.
OKUCAUTENPHO-BOCCTAHOBUTEIbHBIE  PEAKLUU,  JJIEKTPOHHBIM  OaynaHc
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHON ~ PEaKLUU. CocraBieHue  ypaBHEHUI



OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMA C  HWCIOJB30BAHUEM  METOJA
AIIEKTPOHHOTO OajaHca.

Teopus 31EKTPOIUTUYECKON AUCCOLMALIMH. DIEKTPOIUTHI U HEIJIEKTPOJIUTHI.
KaTtnonsl, annoHsl. MeXaHU3M [HCCOLMAIIMU BEIIECTB C Pa3JIMYHBIMU BUIAAMU
XuMHu4eckoil csizu. CreneHs aucconuanuu. CUIIbHBIE U ClIa0ble 3JIEKTPOJIUTHI.

Peakrun noHHOTO OOMEHa. Y CIOBHS MPOTEKAHUS PEAKIIUH HOHHOTO 0OMEHa,
NOJIHBIE WM COKpalIEHHbIE HOHHBIE ypaBHeHUs peakuuid. CBolcTBa KHUCIOT,
OCHOBAHMM U COJIeH B CBETE MPE/ICTABICHUNA 00 AIEKTPOIUTHIECKON TUCCOIUAIIY.
KauecTBeHHbIE peakiiuu Ha MOHBI. [IoHsATHE O THIpONIH3E CONEl.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHUE C MOJEISIMU KPHUCTAUIMYECKUX PEIIETOK HEOPraHWYECKUX
BEILIECTB — METAUIOB W HEMETaUIoB (rpaduTa W anMasa), CIOKHBIX BEIIECTB
(x10pHuaa HATPpUS ), UCCIIEJOBAHUE 3aBUCHUMOCTH CKOPOCTH XMMHUYECKOHN peakiuu OT
BO3JCHCTBUS  pa3iMyHBIX  (PAKTOPOB, HCCIEAOBAHUE  BJIEKTPOIPOBOIHOCTU
pPacTBOPOB BEUIECTB, MTpoLiecca AUCCOLMALIMH KHCIIOT, IIEJI0OUEH U conel (BO3MOKHO
UCIIOJIb30BAaHUE BHJIEO0 MATEPHANIOB), MPOBEJCHHUE OIBITOB, HILTIOCTPUPYIOIIHUX
NPU3HAKU TPOTEKAHHMsS peakuil HMOHHOro oOmeHa (oOpa3oBaHuE OCalKa,
BbIJIEJICHHE Ta3a, oOpa3oBaHHE BOJbI), OIBITOB, WJUIIOCTPUPYIOLIIUX HPUMEPHI
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX peakUuid (rOpeHue, peakluu pasioKeHus,
COCJIMHEHHUS), pACMO3HABAaHME  HEOPraHWYECKMX  BEIIECTB C  IMOMOILBIO
KAueCTBEHHbBIX PEaKIMil Ha HOHBI, pEIIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4.

Hemeranibl 4 MX COeANHEHUSA

OOmast xapakTepucTHka rajoreHoB. (OcCOOEHHOCTH CTpPOEHHUsI aTOMOB,
XapakTepHble cTeneHu okuciaeHus. CTpoeHue u (U3MUecKHue CBOMCTBA MPOCTHIX
BEILECTB — FAJION€HOB. XMMHUYECKHE CBOMCTBA Ha MpUMeEpeE XJopa (B3auMOECTBIE
C MeTajulaMH, HeMeTaJlaMu, uienoyamu). XuopoBojaopod. ConsiHas KHUCIOTa,
XAMHUYECKHME CBOMCTBA, IIOJy4YeHUE, MpuMeHeHue. [leiicTBue xyopa u
XJIOPOBOJOPOJa HA OPTaHU3M YeJloBeKa. BaxxHelIme XJIOpUIbl U UX HAX0XK/ICHHUE B
MIPUPOJIE.

O6mas xapaktepuctuka 3neMeHToB VIA-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTepHble cTerneHu okucieHus. CtpoeHue u (U3MYECKUE CBOMCTBA
IPOCTBIX BELIECTB — KHCIOPOAa U Cepbl. AJIIOTPONHBIE MOAUDUKAIIMN KUCIOPOIa
U cepbl. XuMuueckue cBoiictBa cepbl. CepoBOAOPOJ, CTpOeHHE, (PU3NYECKUE U
XUMUYeCcKrue cBOMCTBA. OKCHIBI CEpbl KaK MPEICTABUTETN KUCIOTHBIX OKCHJIOB.
Cepnas kucnota, Gpu3nueckue 1 XMMUYECKUE CBOMCTBA (00I1IKe KaK MPeACTaBUTENS
KJlacca KHUCIOT M crneruduueckue). XUMUUECKUE pPEaklru, JEKAIUe B OCHOBE
IPOMBIIIJIEHHOTO CIOco0a MOJIy4YeHUsI CEpHOM KHUCIOTHL. [IpuMeHeHue cepHOU
kucnaoTbl. CoONMM CepHOM KHUCIOTHI, KadeCTBEHHAs peakuus Ha CyJib(paT-HOH.
Haxoxnenue ceppl m €€ COCNMHEHUNM B IpUpoje. XUMHYECKOE 3arpsi3HCHUE
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OKpY’>Kalollel cpeabl COCOUHEHHSIMH Cepbl (KHCIOTHBIE MO, 3arpsi3HEHHUE
BO3/yXa M BOJOEMOB), CIIOCOOBI €r0 MPEIOTBPAIIICHHS.

OObmas xapaktepuctuka 37meMeHTOB VA-rpymnmbel. OCOOCHHOCTH CTPOCHUS
aTOMOB, XapaKTEpHbIE CTENEHU OKHCIIEHUSA. A30T, paclpoOCTpaHEHUE B MPHUPOJIE,
busnueckue U XuMHueckue cBoiicta. KpyroBopor azora B npupoje. AMMHUaK, ero
busznyeckrue 1 XMMHUYECKHE CBOMCTBA, OMyueHUe U npuMeHenue. Coiau aMMOHUS,
uX pU3NYEeCKUe U XUMUYECKUE CBOICTBA, MpuMeHeHne. KauecTBeHHas peakius Ha
WOHBI aMMOHMS. A30THasl KHUCJIOTa, €€ ToJiydeHHe, (U3MYECKUE U XHUMHYECKUE
cBOMicTBa (0OIIME Kak TMpeJCTaBUTENs Kilacca KHUCIOT U  crenuduyecKue).
Hcnonp30BaHne HUTPATOB U COJIEH aMMOHHMSI B KAU€CTBE MUHEPAJIbHBIX YJOOPEHUI.
XUMUYECKOE 3arps3HEHNE OKPYKAIOIEH Cpebl COSAMHEHUAMHU a30Ta (KUCIOTHBIC
JOKIM, 3arps3HEHHE BO3ayXa, MOUBBl M BoAoéMOB). docdop, ammoTpomHbe
moaudukamuu docdopa, puznyueckre U xumudeckue cpoiictBa. Okeun gocdopa
(V) u dochopnas kuciora, Gu3nUecKkue ¥ XUMHUUYECKHE CBOMCTBA, MOITyUYCHHE.
Hcnonb3oBanue (ochaTtoB B KaueCTBE MUHEPATIBLHBIX YI0OPEHHIA.

OO6mas xapakrepuctuka 3neMeHToB |V A-rpynmnbel. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETICHH OKUCIICHUS. YTIEPO, ATUIOTPOITHBIE MOAU(PUKALINH,
pacnpocTpaHeHHe B NMpUpPoAe, GrU3nuecKkue U XUMUYECKUEe CBOMCTBA. AncopOuus.
Kpyrosopor yraepoma B mnpupoge. Okcuuabl yriepojaa, HX (uU3HYECKUE U
XUMHYECKHE CBOWCTBAa, [IEHCTBME Ha JKUBBIE OPTaHW3MBI, TMOJIY4YCHHE U
NpUMEHEHHEe. DKOJOTHYECKUE MPOOJIeMbl, CBsA3aHHbIe ¢ okcuaoM yriepoaa (1V),
TUMoTe3a TI00ATBHOTO TMOTEIUICHHUS KIWMaTra, MapHUKOBBIN 3¢ dekT. YronbpHas
KUCIOTa U €€ coid, UX (PU3MUecKrue U XUMHUYECKHE CBOMCTBA, MOJIy4YeHHE U
npuMmeHenne. KauecTBeHHas peakuuss Ha kapOoHaT-vOHBL. Mcmonb3oBaHue
KapOOHATOB B OBITY, METUIIMHE, TPOMBITINIEHHOCTH U CETbCKOM XO3S1CTBE.

[TepBoHayabHBIE MOHATHS 00 OPTAaHUYECKUX BEIIECTBAX KaK O COSTMHEHMSIX
yriaepoaa (MeTaH, 3TaH, 3TUJICH, alleTHUJICH, 3TAHOJ, TJIMLEPHH, YKCYCHAsI KUCIIOTA).
[IpuponHble HCTOYHUKH YTIAEBOAOPOAOB (Yrojb, MNPUPOAHBIA Ta3, HedTh),
NPOAYKThl WX mepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH.
[TonsiTie 0 OMOTOTUYECKU BAKHBIX BEIIECTBAX: )XKHpaX, OeKax, yrieBogax — 1 uX
polu B OKM3HM 4YelOBeKa. MarepuanbHOE€ EIMHCTBO OpPraHMYECKHX U
HEOPTaHWYECKUX COCTMHECHUM.

Kpemunii, ero ¢usnueckue W XUMHYECKHE CBOWCTBa, TMOJIy4YeHUE U
npumenenne. CoequHeHNs KpeMHus B pupoze. O0Ime mpecTaBiIeHus 00 OKCHIE
kpemHust (IV) u xpemHueBoi kucinote. CHIMKATHI, UX HCIOJb30BaHUE B OBITY, B
IPOMBIIIIEHHOCTH. BakHelime cTpouTenbHble MaTepUalbl: KEpaMuKa, CTEKIIO,
IIEMEHT, OeToH, kene300eToH. [IpobmeMbr 0e30macHOTO  WCIOJIB30BAHUS
CTPOUTENBHBIX MAaTEPUAIOB B TOBCEIHEBHOM JKU3HU.

Xumuueckuii IKCnepumenm:
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U3y4YeHUE 0Opa3IOB HEOPTAaHUYECKHUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
MIPOBEICHUE KAYECTBEHHBIX PEAKITUN Ha XJIOPUJ-UOHBI U HAOIOJACHHE MPU3HAKOB
X TIPOTEKAHWsI, OIBITHI, OTPAKAIOINE (PU3NUYECKHE W XUMHUYECKHE CBOMCTBA
raJIOTEHOB M WX COEIUWHEHUN (BO3MOXKHO HCIIOJIb30BAaHUE BHJIEOMATEPHAIIOB),
O3HAaKOMJIEHHUE ¢ 00pa3laMu XJIOpUI0B (TAJIOT€HHI0B), 03HAKOMIIEHHE C 00pa3iiamMu
ceppl MW €€ COECNMHEHUSIMH (BO3MOXXHO HCIIOJIB30BAaHUE BUJICOMATEPUAIIOB),
HaOJIIOICHHE TIpoliecca OOYTIIMBAHUS caxapa Mol JeHCTBUEM KOHIIEHTPUPOBAHHOM
CEpHOM KHUCIIOThI, U3YYECHUE XUMUUECKUX CBOMCTB pa30aBIEHHON CEpHOM KUCIIOTHI,
MIPOBE/ICHNE KAaYeCTBEHHON peaKIMu Ha CyJb(}aT-uoH U HAOII0eHUE MTPU3HaKa e
MpPOTEKaHUs, O3HAKOMJIEHHE ¢ (PU3MYECKUMH CBOMCTBaMHU a3ora, (ochopa u ux
COEJIMHEHUN (BO3MOKHO MCIIOJIb30BAaHUE BUAEOMATEPUAIIOB), 00pa3liaMH a30THBIX
u (hocPopHbIX yOOpeHUM, MmoayueHue, cooOMpaHue, pacrio3HaBaHUE M U3Y4YCHUE
CBOMCTB aMMHaKa, NPOBEACHUE KAYECTBEHHBIX pEAKIHUM HA HOH aMMOHHUS U
dbochar-moH U WU3yuyeHHE TNPU3HAKOB HX TNPOTEKAHMs, B3aUMOJICHCTBHE
KOHIICHTPUPOBAHHON a30THOM KHCJIOTHI C MEIbI0 (BO3MOKHO HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), M3YYCHUE MOJeNed KPUCTAUIMYECKUX PEIIETOK aimasa,
rpadura, (QymiepeHa, O3HAKOMIICHHE C MPOLECCOM aJICOPOIIMU PaCTBOPEHHBIX
BEILIECTB AKTUBHPOBAHHBIM YIVIEM M YCTPOWCTBOM HPOTHUBOras3a, MOJIyYEHUE,
coOupaHue, pacro3HaBaHUE W U3YYCHHE CBOMCTB YIJIEKHCIIOTO Ta3a, MPOBEICHHE
KaueCTBEHHBIX PEAKIMi HAa KapOOHAT M CUJIMKAT-UOHBI U M3yUYEHHE MPU3HAKOB UX
MPOTEKAaHUS, O3HAKOMJIEHWE C TMPOAYKIMEW CHIMKATHOW MPOMBIIUICHHOCTH,
pelIeHrEe SKCIEPUMEHTAIBHBIX 3aJa4 Mo Teme «BaxkHeillne HeMeTaibl U HX
COCTMHEHUSD.

MeTaJibl 1 MX COeIMHEHU S

OO6m1as XxapakTepUCTUKa XUMUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBAHUU
ux TnonoxkeHus B llepmogmyeckor cucremMe xumudeckux daeMmeHTtoB . W.
MenneneeBa u ctpoeHusi atomoB. CTpoeHHE MeTauioB. MeTramindeckasi CBsi3b U
METAJUIMYECKasi  KpUCTa/UIMUeCKass  pelI€Tka.  DJIEKTPOXUMUYECKUU  pAll
HaInpspKeHU MeTaiioB. u3znueckue U XUMHUYECKHE CBOMCTBAa MeTayioB. O0mue
criocoObl ToydeHuss MeTauioB. [loHATHE O KOppO3WHM METALJIOB, OCHOBHBIC
CIOCOOBI 3aIUTHI X OT KOppo3uu. CruiaBsl (CTallb, YyTYH, JIOPATIOMUHUNA, OpPOH3a)
U UX PUMEHEHUE B OBITY U TIPOMBITINICHHOCTH.

[Ilenounsie MeTamel: nonoxeHue B [lepuoanyeckon cucremMe XMMHUUYECKHUX
anemenToB . 1. MenzaeneeBa, cTpoeHUE UX aTOMOB, HAaXOXKJICHUE B IPUPOJE.
duznyeckre U XMMUYECKUE CBOMCTBA (Ha mpuMepe HaTpus U Kamus). OKCUIbl U
TUIAPOKCUIBI HaTpusi W Kanus. [IpuMeHeHWe WIeNOYHbIX METalIOB M HX
COEIMHECHUM.

[Ilenouno3emenbHblE METaUIBl MAarHMM W KaJdbLUHWM: TIOJOXKEHUE B
IIepuoanueckoi cucteMe XuMu4eckux 3ieMeHToB 1. 1. MenzaeneeBa, ctpoeHue ux
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aTOMOB, HaXOXJeHHEe B pupojie. Pu3nueckue U XUMUYECKUE CBOMCTBA MarHusi U
KaJibI[usl. BaxkHeiiire coeuHeHUs! KanbIus (OKCUI, TUAPOKCUI, coln). ZKECTKOCTH
BOJIBI M CIIOCOOBI €€ yCTpaHEeHHS.

AJFOMUHHI: TI0JI0kEeHUE B [lepnoandeckoi cucteMe XMMUYECKHX dJIEMEHTOB
. . MenpneneeBa, CTpoeHHE atoma, HaXOXAeHWE B mpupoae. Dusnmueckue u
XUMUYECKHAE CBOMCTBA aTtOMUHMSI. AM(POTEPHBIE CBOMCTBA OKCHIA U THAPOKCHIA
ATIOMUHHSL.

Keneszo: nonoxenue B [lepuoanueckoit cucteMe XMMUYECKUX 3J€MEHTOB /1.
N. MeHneneeBa, CTpOGHHE aTOMa, HAXOXAEHUE B mpupone. dusznueckue u
XUMHUYECKHE CBOMCTBA *kene3a. OKCU b, THAPOKCHIBI U comu xkerne3a (1) u xxenesa
(1), ux cocraB, CBOMCTBA U MOJyYCHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE C oOpasllaMi METAUIOB U CIUIABOB, HMX (PU3UYECKUMHU
CBOMCTBaMH, H3yUYCHHE PE3yJbTaTOB KOPPO3UU  METALIOB  (BO3MOXKHO
WCIIOJIB30BaHUE BHUCOMATEPUATIOB), OCOOCHHOCTEH B3aWMOJCUCTBUS OKCHIA
KJIbIIUSI W HATpus C BOJON (BO3MOXKHO HCIIOJIb30BaHUE BUJICOMATEPUAIIOB),
HCCIICIOBAHUE CBOMCTB XKECTKOM BOJIBI, ITpOLECCa TOPEHUS KeJe3a B KUCIOPOJE
(BO3MOXXHO  HCIIOJB30BAHUE  BHUJACOMATEPUATIOB), TPU3HAKOB  MPOTEKAHUS
Ka4eCTBEHHBIX PEAKIIMi Ha MOHBI: MATHHUS, KaJIbIU, ATFOMUHUS, IIMHKa, sxenne3a (1)
u xenesza (lll), menu (Il), HaOmoneHue m omucaHue MPOIECCOB OKpaIlIMBaAHUS
MJIaMEHH MWOHAaMU HATpusi, Kalus U Kaiblusg (BO3MOXHO HCIIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), MCCIIEA0BaHNE aM(DOTEPHBIX CBOMCTB THIPOKCHIA ATTFOMUHUS U
TUAPOKCUA LIMHKA, PEIICHUE SKCIEPUMEHTAIIbHBIX 3a7ay Mo Teme «BaxHelue
METAJUJIbI U KX COCIUHEHHUS.

XHMMHUS M OKpPY:KaoUias cpeaa

BemecTtBa M marepuansl B IMOBCEAHEBHOW XU3HM YeloBeKa. besomacHoe
WCITOJIb30BAHUE BEIIECTB M XUMHUYECKUX peaknuii B ObiTy. IlepBas momorib mpu
XUMHUUYECKUX 0KOraxX M OTPABIICHUSIX.

XUMUYECKOE 3arpsi3HEHHE OKpYKaromieh cpeibl (MpeaeiabHas I0mycTuMast
KOHIIEHTpalus BemiecTs, nainee — [1/1K). Ponb xumMuu B penieHun dK0JIOrHYECKUX
npooiem.

Xumuyeckuui IKCnepumenm:

u3ydeHue oOpasloB MaTepuajoB (CTEKJIO, CIJIaBbl METAJUIOB, MOJMMEPHBIC
MaTepHabl).

Mesricnpeomemnmnuwle céasu

Peanuzanus MeXNpeAMETHBIX CBSI3€ NMPU HM3yYEHWH XMMHM B 9 Kiacce
OCYILECTBIISIETCS 4epe3 HCIOJb30BaHME KaK OOIIMX eCTECTBEHHO-HAYYHBIX
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NOHSTUN, TaK U MOHATUH, SBJSIONINXCS CUCTEMHBIMHU JISL OTJAENbHBIX MPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1ue ecTeCTBEHHO-HAYYHBIC MOHATHS: HAY4HBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsl, aHalu3, CHUHTE3, Kiaccuukanus, TMEePUOAUYHOCT, HaOIrO/IeHuE,
IKCIEPUMEHT, MOJCIMPOBAaHUE, HW3MEpPEHHE, MOJEINb, SBICHUE, MAapPHUKOBBIN
3¢ deKT, TEXHOIOTHS, MAaTEPUATIBL.

dusuka: maTepusi, aToM, HJIEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIH]I, U30TOIIHI,
PavOaKTUBHOCTb, MOJIEKyJIa, DIIEKTPUUYECKUI  3apsiz, POBOTHUKH,
HOJYIIPOBOJHUKHY, JUAIIEKTPUKH, (OTODJIEMEHT, BEIIECTBO, TeNo, OO0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, a3, pacTBOpP, pACTBOPUMOCTb, KpUCTANINYECKast
peméTka, CriaBbl, (U3MUECKUE BEIMYWHBI, CIWHUIBI U3MEPEHUS, KOCMUYECKOE
IPOCTPAHCTBO, IJIAHETHI, 3BE3/1bl, CONHIIE.

buonorust: ¢ortocunTes, npixanue, Oumocdepa, dKOCUCTEMA, MUHEPAIBHBIC
y0OpeHus, MUKPOIJIEMEHThI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBA.

['eorpadus: atmocdepa, ruapocdepa, MUHEPAIIBI, TOPHBIE TIOPO/IbI, OJIE3HbBIE
UCKOTIaeMbl€, TOIUIMBO, BOJTHBIE PECYPCHI.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
XUMHUHU HA YPOBHE OCHOBHOTI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yJIbTaThl OCBOEHUS MPOrpaMMbl OCHOBHOTO OOILEro
o0Opa3oBaHMsI JOCTUTAIOTCS B XOJA€ OOyYeHHUS XMMHUU B EIUHCTBE y4eOHOU H
BOCIIUTATENBHOUN JIEATEIIBHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHUCKUMU
COIL[MOKYJIbTYPHBIMH M JTYXOBHO-HPAaBCTBEHHBIMU ILIEHHOCTSIMU, MPUHATBIMH B
oOlIecTBEe MpaBUJIaMd M HOPMaMHU IMOBEJIEHUS M CIOCOOCTBYIOT MpoleccaM
CaMOIMO3HaHUs, CAMOPA3BUTHUS U COLIMATTU3ALMKI O0YUYaIOIIUXCS.

JIMYHOCTHBIE  pe3yJIbTaThl  OTPaXKalOT  TOTOBHOCTh  OOYyYaroIIUXCS
PYKOBOJICTBOBATbCS CUCTEMOW IMO3UTHBHBIX LIEHHOCTHBIX OpHEHTALMA U
pacUIMpPEHHE OIBITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOT0 BOCTIUTAHNS:

LEHHOCTHOTO OTHOILIEHUS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUUYECKOMY
U HAay4YHOMY HAacJIeUI0, MOHUMAHMS 3HAYEHUS XUMUYECKOHM HAyKH B JKU3HU
COBPEMEHHOr0 OOIIECTBA, CIIOCOOHOCTH BIJIAJETh JOCTOBEPHON MH(popMainuei o
IIEPENOBBIX JOCTHXKEHHMSIX W OTKPBITUSAX MHPOBOM M OTCYECTBEHHOM XUMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOMCTBE MUpa U OOILIECTBA;

2) rpaskKAaHCKOr0 BOCIUTAHMS:

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax H MpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJUJIEKTUBE, KOMMYHUKAaTUBHON KOMIETEHTHOCTH B OOIIECTBEHHO
M0JIe3HOM, yd4eOHOMCCIIEJOBATEIBCKOM, TBOPUECKON U IPYTUX BUAX AEITEIbHOCTH,
TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOW JACSATEILHOCTH MPU BBIIOJIHEHUU
y4eOHBIX, IMO3HABATENIbHBIX 334, BBITOJIHEHUH XUMHYECKHX SKCIEPUMEHTOB,
CO3/1aHUU Y4E€OHBIX IPOEKTOB, CTPEMIICHHSI K B3AUMOIIOHUMAHUIO U B3aMMOIIOMOIIU
B IIpoliecce 3TOM y4eOHOM AesITeNbHOCTH, TOTOBHOCTH OLIEHUBATh CBOE MOBE/ICHUE
U TIOCTYNKU CBOMX TOBApHILEH C MO3UIIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
Y4ETOM OCO3HAHUSA MOCIEACTBUM MOCTYIKOB;

3) HEHHOCTH HAYYHOI'0 TIO3HAHUSI

MHUPOBO33PEHUYECKNE TPEICTABICHNS O BEIIECTBE M XWMHUYECKOW pPEAKLUH,
COOTBETCTBYIOILIME COBPEMEHHOMY YPOBHIO Pa3BUTUSI HAYKHM U COCTaBIIAIOIINE
OCHOBY I TIOHUMaHUsI CYIIHOCTH HAYYHOW KapTHHBI MUpPaA, MPEACTABICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHs MPUPOIbI, B3aMMOCBS3AX YEJIOBEKa C
MIPUPOJHOM CPEJIOH, O POJIM XUMHUHU B TO3HAHUHU 3TUX 3aKOHOMEPHOCTEM;

MIO3HABATEJIbHBIE MOTHUBBI, HAIIPaBJIEHHbIE HA MOJIYYEHUE HOBBIX 3HAHMM IO
XUMHH, HEOOXOauMble Ui OOBSCHEHUS HaOII0JaeMbIX TMPOILIECCOB U SIBICHUH,
MO3HABATENIbHOM, MH(DOPMAIMOHHOW M YHUTATEIbCKOW KyJIbTYpPhl, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM paloThl C Yy4eOHBIMU TEKCTaMH, CIPABOYHOMN
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JUTEPATYPOH, JOCTYIMHBIMA TEXHUUYECKHUMH CPEJCTBAaMU HH()OPMAIMOHHBIX
TEXHOJIOTHH;

WHTEpPEC K OOYyYCHHMIO M TO3HAHWIO, JIFOO03HATEIBHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K  €caMOOOpa30BaHHUIO, TPOEKTHOW U  HCCIIE0BATENbCKON
JESATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpPABICHHOCTH M YPOBHS OOy4YeHUS B
JIaTbHEHIIIEM;

4) popmMupOBaHUS KYJbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOUIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 370pPOBBIM 00pa3 >KM3HU, OCO3HAHHWE IMOCIEACTBUU U
HEIPUSATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHHS aJIKOTOJs, HAPKOTUKOB, KypEHHs),
HEOOXOJIMMOCTH  COOMIOJICHUSI MpaBui O€30MaCHOCTH TpU  OOpalleHuu ¢
XUMHUYECKUMHU BEIIECTBAMH B OBITY U pEabHOMN KU3HU;

5) TPy10BOT0 BOCTIMTAHUSI:

HWHTEpEC K MPAKTUUYECKOMY U3yUYeHHUI0 TTpodecchii 1 Tpyia pa3InyHOTO PoJa,
YBaKEHHE K TPYAY U pe3ysibTaTaM TPYJI0BOM JAEATEILHOCTH, B TOM YUCJIE HA OCHOBE
NPUMEHEHUS  TPEAMETHBIX 3HAHMM MO  XWMHHM, OCO3HaHHBIA  BBIOOp
WHJMBUAYAJbHOU TPACKTOPUHU MPOIOHKEHUS 00pa30BaHUsl ¢ yUETOM JTUYHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XUMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCcHenrHon npodeccnoHaabHOl IeITEIPHOCTH U Pa3BUTHS HEOOXOAUMBIX YMEHHUH,
TOTOBHOCTh aalTUPOBATHCS B TPOQPECCHOHATILHOM Cpejie;

6) IKOJIOrHYECKOr0 BOCIIUTAHMS

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIICHHE K TPUPOIE KaK HICTOUYHUKY KU3HU
Ha 3emJie, OCHOBE €€ CYyIIECTBOBAHMS, IOHMMAaHUE LEHHOCTH 3JI0POBOTO U
Oe3omacHOro oOpas3a >KM3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(bU3NYECKOMY M TICUXMYECKOMY 3J0pPOBbIO, OCO3HAHUE IIECHHOCTH COOJIOJICHUS
npaBuJI 0€30MacHOT0 MOBEICHUSI P padOTe C BEIIECTBAMHU, & TAKKE B CUTYaIIUSX,
YTPOKAIOIMINX 3J0POBbIO U KU3HU JIIOJEH;

CIIOCOOHOCTH TMPUMEHSTH 3HAHUS, MOJIy4aeMble MPU WU3YYCHUH XUMUH, IS
pelIeHns 3a1a4, CBSI3aHHBIX C OKPYKAOUIEN TIPUPOIHON CPEIOU, IS TTOBBIIICHUS
YPOBHSI  DKOJIOTMYECKOW  KYJBTYphI, OCO3HAHHUS TJIOOAJBLHOTO  XapakTepa
AKOJIOTUYECKUX MPOOJEM M IMyTeH WX PEIICHHS MOCPEICTBOM METOJ0B XHMUHU,
HKOJIOTMYECKOTO MBIIIJIEHUS, YMEHUSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIIbHOM,
KOMMYHUKATUBHOM U COLMAJILHON IIPAKTHKE.

METAINIPEJMETHBIE PE3YJIbTATDBI

B cocraBe wMeTanpeaMETHBIX pE3yJbTAaTOB BBIICIAIOT 3HAYUMBIE IS
dbopMHUpOBaHUS MUPOBO33pEHUS 00IIIEHAYIHBIE TIOHSTHS (3aKOH, TEOPHUS, TPUHITHII,
runore3a, ¢akT, CHCTEMa, TPOIECC, OHKCICPUMEHT U JPYroe.), KOTOphIe
WCITOJIB3YIOTCSI B €CTECTBEHHO-HAYYHBIX YYCOHBIX TMPEIMETax W TO3BOJISIIOT Ha
OCHOBE 3HaHUU M3 ATUX MPEAMETOB (OPMUPOBATH MPEACTABICHUE O LIEJIOCTHOU
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HAyYHOW KapTHUHE MHPA, U YHUBEpCAJIbHbIC yUeOHbBIC ACUCTBUS (MIO3HABATEIbHBIC,
KOMMYHUKATHBHBIC, DPETYJISATHBHBIC), KOTOpPhIE 00ECIeUnBaOT (POPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUUIAHUPOBAHUIO M OCYIIECTBICHUIO y4eOHOMU
JIEATECIILHOCTH.

ITo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3zoBble Jiornueckue JaeiicTBuA:

YMEHHUSI HCMOJB30BaTh MNPUEMBI JIOTUYECKOTO MBIIIJIEHUS TPU OCBOCHUU
3HAHUMN: PACKPBIBATh CMBICT XUMHUYECKUX MOHSATHU (BBIACISATH WX XapaKTEPHbIC
MPU3HAKK, yYCTaHABJIMBATh B3aUMOCBSI3b C JPYTMMHU THOHSATHSIMH), HUCIOJIb30BaTh
MOHATHUS JIJIs1 OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SIBJICHHM, BBIOMPATh OCHOBAHUS U
KpUTEpUM JJIsl KJIACCU(PUKAIIMU XUMHYECKUX BEIIECTB U XUMUUYECKUX PpEaKIui,
YCTaHABJIMBATh MPUUYUHHO-CJICICTBEHHBIE CBSI3M MEXKIYy OOBEKTaMH HW3Yy4YCHWS,
CTPOUTH JIOTUUECKUE PACCYXIACHUS (MHAYKTHUBHBIC, ICTYKTUBHbBIC, [0 aHAJIOTHN),
JIenaTh BBIBOJIBI M 3aKIIOUCHUS

YMEHHUE TMPUMEHSATH B TIpOIEcce MNO3HAHUS TOHATUSA (TIPEAMETHBIE W
METaNnpeIMETHBIC), CAMBOJIMYECKHUE (3HAKOBBIC) MOJIECTU, UCTIOIb3yEMbIC B XUMUH,
npeoOpa3oBbIBATH MIMPOKO MPUMEHSIEMbIE B XUMUU MOJEIbHBIC MPEICTABICHUS —
XUMHUYECKUH 3HaK (CHMBOJ DJIEMEHTAa), XHMHYecKas GopMmylia W YpaBHCHHE
XUMHYECKON PeaklMy — MPH PEIICHUHM yY4eOHO-TTO3HABATEIbHBIX 33J1ad, ¢ YIETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISBIATh M XapaKTEPU30BaTh CYIIECTBEHHbBIC
MPU3HAKUA U3yYaeMbIX OOBEKTOB — XMMHUUYECKUX BEIIECTB U XUMHUECKUX PEAKIIUN,
BBIBIIATH  OOIIME  3aKOHOMEPHOCTH, IPUYMHHO-CICJACTBCHHBIC CBSI3M U
MPOTHUBOPEUMS B U3yUaEMbIX MPOLIECCAX U SBJICHUSX.

ba3oBble ucciiegoBarTe/IbCKHe AeiiCTBUS.

YMEHHE HCIOJIb30BaTh IMOCTABJICHHBIE BOMPOCHI B KAueCTBE MHCTPYMEHTA
MO3HAHUS, 4 TAK)KE B KAYECTBE OCHOBBI ISl JOPMUPOBAHUS TUIIOTE3BI IO TTPOBEPKE
MPAaBWJIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

PUOOPETEHUE OIbITa 110 TUTAHUPOBAHHWIO, OPTaHU3AIMH M IPOBEICHHUIO
YYEHUYECKUX OKCIEPUMEHTOB, yMEHHE HaOJIJaTh 3a XOJ0M Mpolecca,
CaMOCTOSITEJILHO MPOTHO3UPOBATH €ro pe3ynibTaT, popMyaupoBaTh 0000IICHUS U
BBIBO/IBI 110 Pe3yJibTaTaM MPOBEAEHHOTO OMBITA, UCCIICIOBAHUS, COCTABIATh OTUET
O MPOJIeTTaHHOM padoTe.

Pabora c undopmanueii:

yMEHHUE BBIOMpATh, AHAIMU3UPOBATH W HWHTEPIPETUPOBATH HUHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (JOPM MPEACTABICHUS, MOJYyUYaeMyH0 U3 Pa3HbIX UCTOYHHKOB
(Hay4HO-TIONYyJISIpHAsl JIUTEpaTypa XUMHUYECKOTO COJEPX AHUS, CIPABOYHbBIC
nocoOusi, pecypcsl MHTepHETa), KPUTUYECKH OIICHWUBATH MPOTUBOPEUYHBYIO H
HEJI0OCTOBEPHYIO HH(OPMAITHIO;
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YMEHUE NPUMEHATH Pa3jIu4HbIE METOJbl M 3aMpPOChl MPU NOHUCKE U OTOOpE
uHGOpPMAIlMU U COOTBETCTBYIOIIMX JAHHBIX, HEOOXOAMMBIX JJIsS BBITOJHEHUS
y4eOHBIX U MO3HABATEIbHBIX 33Ja4 ONPEAEIEHHOTO THIIA, TPUOOPETEHUE ONBITA B
00JaCTH  HMCHOJB30BaHUS  MHGOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIB30BAHUS PA3IMYHBIX IOMCKOBBIX CHCTEM,
CaMOCTOSITENIFHO BBIOUpATh ONTUMANFHYIO (hOpMY MpeAcTaBlIeHUsT HHPOPMAIHU U
WUTIOCTPUPOBATh PEIIAEMbIE 337a4d HECJIOKHBIMU CXEMaMH, JharpaMmamu,
Ipyrumu opmamMu rpaduKu U UX KOMOUHALIUSIMU;

YMEHUE UCIOJIb30BaTh U aHaJIM3UpoBaTh B Ipolecce Yy4eOHOH U
UCCIIEIOBATENbCKON NI€ATEIbHOCTY MH(POPMAIMIO O BIUSHUM MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HAa COCTOSHHE OKPYKAIOIIEH MPUPOIHOM
Cpelbl.

KoMMyHUKATHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIEC 1eHCTBHS:

YMEHMSI 3a/1aBaTh BOMPOCHI (B XO€ Auayiora 1 (WIK) TUCKYCCUH) IO CYILECTBY
oOcyxnaeMoi Tembl, (OPMyIUpPOBaTH CBOU TMPEIJIOKEHUS OTHOCUTEIHLHO
BBINIOJIHEHHUS MIPEVIOKEHHOM 3a7a4H;

YMEHUSI  NPEJCTaBIATh  MOJYYECHHbIE  pe3yJbTaThl  MO3HABATEJILHOU
NEATEIPHOCTH B YCTHBIX W TMCBMEHHBIX TEKCTaX; JEJaTh MPE3CHTALUIO
pe3yJabTaTOB BBIMOJIHEHUS XUMHUYECKOTO 3KCIEpUMEHTa (J1abopaTOPHOTO OIbITA,
J1a60paTopHOI pabOTHI IO UCCIIEIOBAHUIO CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

yMEHUsI Y4EeOHOro COTPYAHMYECTBA CO CBEPCTHUKAMU B COBMECTHOM
IIO3HABATEJIbHOM M MCCIIEIOBAaTEIbCKOM  JACSATENBHOCTH P PELIECHUU
BO3HUKAIOIIKMX MPOOJIEM Ha OCHOBE yuyéTa OOIIMX HHTEPECOB M COIJIACOBAHUS
no3uuil (00cyXeHusi, OOMEeH MHEHMSIMH, «MO3TOBBIE LITYPMBbD», KOOPAUHALUS
COBMECTHBIX JEHCTBUM, OINpENCICHUE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOUN pabOTHI U ApyTHe).

PerynsiTuBHBIC YHHBeEpCaJbHbIe y4eOHbIe NeHCTBHSA:

YMEHUE CAMOCTOSTENIBHO ONPENENATh UENH JEATEIbHOCTH, IUIAHHPOBATh,
OCYUIECTBJISATh, KOHTPOJIUPOBATH U MPU HEOOXOJUMOCTH KOPPEKTUPOBATH CBOIO
NesATeIbHOCTh, BBIOMpaTh Harbosee 3pPeKTUBHBIE CITOCOOBI pelieHusl yueOHbIX U
MO3HABATENIbHBIX 33/a4, CAMOCTOSITEIbHO COCTaBJISATh WJIM KOPPEKTUPOBATH
MPEUIOKEHHBIM  ITOPUTM  JEHMCTBUA NPU BBINOJHEHUM 33JaHUM C YYETOM
MOJTy4YEHHUS! HOBBIX 3HAHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUSX,
OLICHMBATh COOTBETCTBUE IMOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
HCII0JIb30BATh U aHAIM3UPOBATh KOHTEKCTHI, MPEJIaraéMble B YCIIOBUU 3aJIaHUN.

HPEIMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMETHBIX PE3YNBTATOB IO OCBOCHHUIO 0053aTEIBLHOTO
COJIEp)KaHMs, YCTAaHOBJICHHOTO JaHHOW (enepanbHON padodeil mnporpamMMon,
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BBIICIISIFOT: OCBOCHHBIC OOYYAIOIMIMMHUCS HAy4YHBIC 3HAHUS, YMEHUS U CIIOCOOBI
JNeucTBUM, crnenuduueckue g OpeAMETHONM o0nactu  «XUMHUS», BUIABI
JNEATEIbHOCTH 1O  IOJYYEHUIO HOBOTO  3HAHWS, €ro HWHTEPIPETaLNH,
peo0pa30BaHUIO U MPUMEHEHHUIO B PA3IMYHBIX YU€OHBIX U HOBBIX CUTYyAIlUsIX.

K konIy oOyueHus B 8 kj1acce npeMETHbIE PE3yJIbTaThl Ha 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYJAFOIITNXCS YMEHU:
— PpacKpbIBaTb CMBICI OCHOBHBIX XWUMHYECKUX IIOHATHH: AaTOM, MOJIEKYJa,
XUMHUYECKUH 3JIEMEHT, TPOCTOE BEIIECTBO, CIIOAKHOE BEMIECTBO, CMECh (OAHOPOAHAS
Y HEOJHOPO/IHAS ), BAJICHTHOCTh, OTHOCHUTENIbHAS aTOMHAsI M MOJIEKYJISIpHAsl Macca,
KOJINYECTBO BEIIECTBA, MOJIb, MOJISIPHAs Macca, MaccoBas JOJISI XMUMHUYECKOIO
DJIEMEHTa B COCJIMHEHUU, MOJISIPHBIA 00BEM, OKCHJ, KHUCIOTAa, OCHOBAHUE, COJIb,
AIEKTPOOTPULIATENILHOCTh,  CTEIIEHb  OKWCIICHUS, XUMHYECKash  peakuus,
KJ1accuuUKalys peakivii: peakiud COCIUHEHUs, PEAKIUU Pa3I0XKEeHUs, peaKIuu
3aMEIlEeHUs], PEaKIMh OOMEHa, 3K30- U JHAOTEPMHUYECKHE PEaKIMH, TEIrI0BOU
abdexT peakiuu, SAPO aroMma, DIEKTPOHHBIM CIOW aroma, aTOMHas OpOUTalb,
pagnyc aToMa, XUMHUYECKasl CBS3b, MOJISIPHAS W HEMOJISIpHAs KOBAJICHTHAsl CBS3b,
WOHHAsl CBSI3b, HWOH, KaTHOH, AaHWOH, pPacTBOp, MAaccoOBas JOJIsl BEIIECTBA
(IpolieHTHAs! KOHIICHTPAIlUs) B paCTBOPE;
—  WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XMMUYECKHX MOHATUNA U MPUMEHSThH
9T MOHATHUS MIPU ONMCAHUU BEILLIECTB U UX MPEBPAILICHHUII;
— HCIOJB30BaTh XUMHUYECKYI0 CUMBOJIMKY JIJIsl COCTaBJICHUSI (POPMYJT BEUIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;
— OMNpeNensiTh BAJCHTHOCTh ATOMOB JJIEMEHTOB B OWHApHBIX COEAUHEHUSX,
CTEMCHb OKHUCJICHHUSI AJIEMEHTOB B OWHAPHBIX COCIUHEHUSX, MPUHAJICKHOCTh
BEILECTB K ONPEACIEHHOMY KJIacCy CO€AMHEHUN Mo (GopMyiaMm, BUJI XUMUYECKON
CBSI3M (KOBAJICHTHAsI K MIOHHAS) B HEOPTaHUYECKUX COCTUHECHUSIX;
— packpbiBaTb cmbicn  llepuommueckoro 3axona J[. WM. Menneneesa:
JIEMOHCTPUPOBATH IOHUMAHUE IEPUOJNYECKON 3aBUCUMOCTH CBOMCTB XUMUYECKUX
AJIEMEHTOB OT WX MOJIOKEHUs B [leproanyeckoil cucTeMe, 3aKOHOB COXPaHEHUS
MAaCChI BEILIECTB, MOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISIPHOTO YY€HUS, 3aKOHa
ABorazapo;
— ONUCHIBATh U XapakTepu3oBaTh Tabmuunyio hopmy [leprogmdeckoit cucTemsl
XUMHUUYECKUX BJIEMEHTOB: Pa3jinyaTh MOHATHUS «TJaBHAs MOArpymmna (A-rpymnmna)» u
«mmobounas moarpynma (b-rpymma)», Manbie U OOJBIINE MEPUOABI, COOTHOCHUTH
o0o3HaueHusi, KoTopble wumerorca B Tabmune «llepuoanueckass cucrema
xuMuueckux snemMeHtoB JI. M. MeHaeneeBa» ¢ 4MCIOBBIMU XapaKTEPUCTUKAMU
CTPOCHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB W 3apsj sjpa, 0o0Illee 4Yuciio
AIIEKTPOHOB U PACHPEACICHUE UX MO AJIEKTPOHHBIM CIIOSIM);
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—  KJIacCHU(PUIMPOBATh XMMHUYECKHUE OJIEMEHTHI, HEOPraHMYECKHE BEIIECTBa,
XUMHUYECKHE PEAKLMH (110 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIIMH BELIECTB, 10
TeroBoMy 3G (heKTy);

— XapakTepu3oBaTh (ONHUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBA BEILECTB
pa3IMYHBIX KJACCOB, MOATBEPXkAAasl OINHUCAHUE MPUMEPAMU  MOJIEKYJSIPHBIX
ypaBHEHUHN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIA;

— MPOTHO3UPOBATH CBOWMCTBA BEILECTB B 3aBUCHUMOCTH OT HMX Ka4€CTBEHHOTO
COCTaBa, BO3MOKHOCTH MPOTEKAHUSI XUMHUYECKUX TMPEBPAIICHUNA B Pa3IUUHBIX
YCIIOBHSIX;

— BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MaccChl BELIECTB,
MacCOBYIO JOJI0 XHUMHYECKOrO 3JIeMEHTa MO0 (OopMyJie COECIMHEHHS, MACCOBYIO
JIOJIF0 BEILIECTBA B PACTBOPE, MPOBOAUTH PACUYETHI MO YPABHEHUIO XUMHUYECKOU
peakiuy;

— TMPUMEHSATH OCHOBHBIE OINEPAIMU MBICIUTEIBHOU JEATEIbHOCTU — aHalu3 U
CUHTE3, CpPaBHEHHUE, 0000IIeHNE, CUCTEeMAaTU3aluI0, KIIacCU(UKAIMIO, BhISIBICHUE
MPUYUHHO-CJICACTBEHHBIX CBA3EH — JIJI1 U3YUEHUS CBOMCTB BEIIECTB U XUMUYECKHUX
peakinii, eCTECTBEHHO-HAYYHbIE METOJIbl MO3HAHUSA — HAOJIOJIEHNE, U3MEPEHHUE,
MOJEIUPOBAHUE, IKCIIEPUMEHT (pEaJIbHBIM 1 MBICIICHHBIN );

— CJeAoBaTh IMpaBUJiaM TMOJB30BAHMS XUMHUYECKOW MOCYAOW U JTaOOpPaTOPHBIM
000OpyZI0BaHUEM, a TaKXKe MpaBUiiaM OOpaIIeHHs ¢ BEIIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSIMA TIO BBITIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMNBITOB IO
MOJYYEHUI0 W COOMpaHUI0 Tra3000pa3HBIX BEIIECTB (BOAOpOAA M KHUCIOPOIA),
IIPUTOTOBJICHUIO PACTBOPOB C OIPEIEIIEHHON MacCOBOM [OJIEd PaCcTBOPEHHOTO
BEIIECTBA, IUIAHUPOBATH M TMPOBOJAUTH XUMHUYECKHE IKCIEPUMEHTHI  I10
pPacno3HaBaHMUIO PACTBOPOB LIEIOYEH U KUCIIOT C MOMOIIbIO0 HHAUKATOPOB (JIAKMYC,
dbenondTanenH, METWIOPAHXK U APyTrue).

— K xoniy o0yuenus B 9 kiacce npeaMeTHble pe3yibTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOLIUXCSl YMEHUIA:

— PpacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUN: XUMHUYECKUI SJIEMEHT,
aTOM, MOJIEKYJa, UOH, KaTUOH, aHHOH, MPOCTOE BEILECTBO, CIOKHOE BEIIECTBO,
BAJICHTHOCTb, 3JICKTPOOTPHULIATEIBHOCTh, CTEINEHb OKHUCIICHHS, XUMHUYECKas
peakiysi, XMMUYECKasl CBSI3b, TEIJIOBOM 3PPEKT peakinu, MOJIb, MOJSIPHBIA 00BEM,
pacTBOp, DIIEKTPOIMTHI, HEIIEKTPOJIUTHI, AIEKTPOJUTHYECKAs IUCCOLUALNSA,
peakiuu MOHHOTO OOMEHa, KaTaln3aTop, XMMUYECKOe paBHOBECHE, OOpaTUMbIC U
HEoOpaTUMbIe peakuuu, OKHUCIIUTEIbHO-BOCCTAHOBUTEILHBIE peakiuu,
OKHUCJIUTENIb, BOCCTAHOBUTEJIb, OKHCICHHE U BOCCTAHOBJIEHUE, aJIOTPONUS,
aM(pOTEpPHOCTh, XUMHUYECKas CBs3b (KOBAJCHTHAs, HWOHHAs, METAJIMYecKas),
KpUCTaJUIMUecKasi pemérka, KOppo3usi METaJIOB, CIUJIaBbl, CKOPOCTh XUMUYECKON

peakuuu, npeaeapbHo gonycrumas konueHTpanus [I/1K BemecTsa;
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—  WJUIFOCTPUPOBATH B3aHMMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATUN U IPUMEHSTh
9T MOHSATHS IPY OIMUCAHUU BEUIECTB U UX MTPEBPAILCHHIA;

— HCHOJB30BaTh XUMUYECKYIO CHMBOJIHKY I COCTaBIICHUSI (OPMYI BEIIECTB U
YPaBHEHUN XUMUYECKUX PEAKLUN;

— ONpENEeNsATh BAJIEHTHOCTh M CTENEHb OKUCICHHUS XMUMHYECKHUX 3JIEMEHTOB B
COCIMHEHHUAX Pa3JIU4YHOIO COCTaBa, MPUHAMJICKHOCTh BEUIECTB K ONPEACIEHHOMY
KJIaCCy COE€IMHEHMH 10 (popMyram, BUJ XUMUYECKON CBA3H (KOBaJEHTHAs, HOHHA,
METaJJIMYECKasl) B HEOPraHUYECKUX COEIMHEHUSX, 3apsii MOHA [0 XUMHYECKOH
dbopMmyIie, xapakTep cpelibl B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX COSAMHEHUH, TUTT
KPUCTAJUIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

— packpeiBath cmbica llepuomuueckoro 3akona J[. M. Menneneesa wu
JEMOHCTPUPOBATh €0 MOHKMMAaHUE: OIUCHIBAaTh M XapaKTEpU30BaTh TAOJIUYHYIO
dopmy Ilepuoanueckoit cucTeMbl XUMHYECKUX AJIEMEHTOB: Pa3ivyaTh MOHSATHUS
«rnaBHas noArpynna (A-rpymnmna)» u «mnodouyHas noarpynna (b-rpynna)y», mansie u
OOJBIIME TEPUOJbl, COOTHOCUTh OOO3HAUYEHMs, KOTOpPbIE HMEIOTCS B
NEPUOJINYECKON TaONHIE, C YUCIOBBIMH XAPAKTEPUCTUKAMU CTPOCHHUS aTOMOB
XMMHUYECKHUX 3JEMEHTOB (COCTaB M 3apsj sjpa, OOLIee YHUCIO 3JIEKTPOHOB U
pacrnpeziesieHUe UX 110 3JIEKTPOHHBIM CJI0SIM), 00BICHATH OOII1E 3aKOHOMEPHOCTH B
VM3MEHEHUH CBOMCTB 3JIEMEHTOB U UX COCIMHEHUN B Mpe/esiax MajbIX MEPUOIOB U
IJIABHBIX TOJTPYII C YYETOM CTPOEHUS UX AaTOMOB;

— KJacCU(PUIMPOBATh XMMHUYECKHE SJIEMEHTbl, HEOPraHWYeCKHUE BELIECTBA,
XUMUYECKHE PEAKIINHU (110 YUCIIY U COCTaBY YYaCTBYIOLIMX B PEAKLIUH BEIIECTB, 110
TerioBoMy 3(G(deKTy, MO U3MEHEHHIO CTENeHEH OKUCICHUS XUMHUYECKHX
AJIEMEHTOB);

— XapakTepu3oBaTh (OMHMCHIBATH) OOIIME U CHEHUPUUYECKUE XHUMHUYECKUE
CBOMCTBA MPOCTBIX M CIIOKHBIX BEILIECTB, MOATBEPKIAs OMUCAHUE MPUMEPAMHU
MOJIEKYJIIPHBIX U MOHHBIX YPABHEHUM COOTBETCTBYIOUIUX XUMUYECKUX PEaKLIU;

—  COCTaBJISITh YPABHEHUS JIEKTPOJIUTUUYECKON TUCCOLMALMU KUCIIOT, HIEI0Yel U
COJIEH, TOJIHBIE M COKpAIIEHHbIE YPaBHEHHsI peaKlIUii HOHHOI'0 0OMEHa, ypaBHEHUS
peakuuii, MOATBEPKIAIOIINX CYIIECTBOBAHUE TIE€HETUYECKOM CBA3U MEXAY
BEILECTBAMHU PA3JIMYHBIX KIIACCOB;

— packpeiBaTh  CYHUIHOCTb  OKHMCIIMTEIbHO-BOCCTAHOBHUTENBHBIX  peakUui
MOCPEJICTBOM COCTABIICHUSI DJIEKTPOHHOTO OajaHCca 3THX PeaKluid;

— IPOTHO3MPOBATh CBOMCTBA BEUIECTB B 3aBHCUMOCTH OT HX CTPOEHUS,
BO3MOKHOCTH MPOTEKAHUSI XUMUYECKHUX NIPEBPALLECHHUNA B PA3JINYHBIX YCIOBHUSX;

— BBIYUCIISITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO Macchl BELIECTB,
MacCOBYIO JOJI0 XMMHUYECKOTO 3JIEMEHTa MO (OopMyJe COEAMHEHHUS, MACCOBYIO
JIOJIF0 BEIIECTBA B PAcTBOpPE, IPOBOJAUTH PACUETHI 10 YPAaBHEHUIO XUMHUYECKOMN

peaKkIuu;
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— coOnroAaTh MpaBuiIa MOJb30BAHHUS XUMHUYECKOW MOCYI0M U Jab0paTopHBIM
00OpyZi0BaHUEM, a TaKk)Ke IpaBUja OOpalleHus C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKIMSAMU TI0 BBIMOJHEHUIO JIA0OPATOPHBIX XHWMUYECKUX OIBITOB IO
MOJIYYEHHUIO U COOMPaHUIO ra3000pa3HbIX BEMIECTB (AMMHAKa U YIIEKHUCIOro Ias3a);
— TPOBOAUTH PEAKLMH, MOATBEPKAAIOIINE KAYECTBEHHBIM COCTAaB pPa3IMYHBIX
BELIECTB: PacllO3HABaTh ONBITHBIM ITyTEM XJIOPHI-, OPOMHI-, HOOUA-, KapOOHAT-,
docdar-, cuwiukar-, cyiabpaT-, TMAPOKCUA-UOHBI, KaTUOHBl aAMMOHHS U HOHBI
U3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIINE B BOAHBIX PACTBOpPAX HEOPTaHHMUYECKHUX
BEIIIECTB;

— TPUMEHATH OCHOBHBIE OIEpAIlMM MBICIUTENIBHON JEATENIbHOCTH — aHalu3 U
CHUHTE3, CpaBHEHHUE, O000O0IIEHHE, CHUCTEMAaTU3allUi0, BbBIIBICHUE TNPUYUHHO-
CIIEICTBEHHBIX CBA3EH — AJI U3yYEHUsS] CBOMCTB BEILECTB U XUMUUECKUX PEaKILIUH,
€CTECTBCHHO-HAYYHBIC  METOJAbI TO3HAHUS — HAONIOJCHHE, W3MEpPEHUE,
MOJICJIMPOBAHUE, SKCIEPUMEHT (PEaibHbI U MBICICHHBIN).
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TEMATHUYECKOE IINTAHUPOBAHHUE

8 KJIACC
Ne KoJsnyecTBo yacoB 3
n/n HaumenoBanue pa3aesioB U TEM IPOrpamMmMabl KOHTpOJ‘IbHLIe HpaKanecKn JCKTPOHHDIC (II]/I(])pOBLIe)
Bcero pado e pao o0pa3oBaTe/ibHbIE peCypcChl
ThI ThI
Pasnea 1. [lepBoHayasibHbIe XMMUYECKHE TOHATHS
11 XuMus — BaykHas 00J1aCTh €CTCCTBO3HAHMS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU IESITENBHOCTH YEIOBEKA https://m.edsoo.ru/7f41837c
bubmuorexa [JOK
1.2  BemecTBa 1 XUMHYECKHE PEAKIIUU 15 1 https://m.edso0.ru/7f41837¢
Utoro no pazneny 20
Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYECKUX BellleCTB
bu6mmoreka [IOK
2.1 | Boszayx. Kucnopoa. [Tonsitue 06 okcuaax 6 https://m.edsoo.ru/7f41837c
bu6mmoreka [IOK
2.2 | Bomopon.lloHsTHE O KHCTIOTaX M COJISIX 8 1 https://m.edsoo.ru/7f41837¢
bu6mmoreka [JOK
2.3  Bopa. PactBopsl. [ToHaTHE 00 OCHOBaHMSX 5 1 1 https://m.edsoo.ru/7f41837¢
N bu6mmorexa [IOK
2.4 OcCHOBHBIE KJIacChl HEOPIAHUYECKUX COCTUHEHUN 11 1 1 https://m.edsoo.ru/7f41837¢
Wroro no pazneny 30

Pasnean 3. Ilepnonnyeckuii 3axkon u [lepuoguyeckas cucrema xumuieckux 3j1eMeHToB /. . MenaesieeBa.

XuMuuyeckasi CBA3b. OKHCINTENbLHO-BOCCTAHOBUTEIbHbIE peakuumn

[Iepnonnueckuit 3akoH u Ilepuonnueckas cucrema

CTtpoeHue aTOMOB.

bu6mmorexa [IOK

3.1 | xumwmueckux snemenToB Jl. . MenneneeBa. CtpoeHue 7 https://m.edso0o.ru/7f41837c
aToMa

392 Xumuyeckas cBsi3b. OKHCIUTEILHO-BOCCTAHOBUTEIbHBIE 8 1 bubmuorexa [JOK
peakuuu https://m.edso0.ru/7f41837¢

Hroro no paszneny 15

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 5
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9 KUIIACC

Ne KoanyecTBo yacoB DJIeKTPOHHbIE
11/;1 HanmenoBaHmue pa3/ie/ioB U TeM IPOrpaMMbl Koutpounbnsie = IpakTuueckue (uudposbie)
Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI pecype
Pasznes 1. BemecTBo 1 XUuMHMYeCKHEe peaKuu
11 [ToBTOpenue u yriybiaeHne 3HaHUI OCHOBHBIX Pa3/ieioB 5 1 Bu6muoteka [JOK
Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
1.2 OcHOBHBIC 3aKOHOMEPHOCTH XUMHUYECKUX PEAKIIHIA 4 bubmorexa HOK
https://m.edso0.ru/7f41a636
13 DIEKTPOTUTHYECKAs JUCCOIHAITUS. XUMUYECKUE 8 1 1 bubmmoreka [JOK
peaKIHMu B pacTBOpax https://m.edsoo.ru/7f41a636
Uroro no pazneny 17
Pa3pen 2. HemeTa/uibl M HX COeTUHEHU ST
21 OO01mas xapakTepuCcTHKa XUMUYecKuX 31eMeHToB VIIA- 4 1 bubnnoreka [JOK
rpymnbl. ["anoreHs https://m.edsoo.ru/7f41a636
29 OO11ast XapakTepUCTHUKA XUMHUECKUX 3JIeMEHTOB VIA- 6 bubmuoreka [IOK
rpymmbl. Cepa u e€ coeTMHeHUS https://m.edsoo.ru/7f41a636
23 OO0m1as XxapakTepucTUKa XUMHUUECKHX dJ1eMeHTOB V A- 7 1 bubmuorexa [IOK
rpynmbsl. A30T, Gocdop U UX COSAMHEHHUS https://m.edsoo.ru/7f41a636
24 OO11ast XapakTepUCTHUKA XUMHUECKUX 3JIeMEHTOB |V A- 8 1 5 bubmuoreka [IOK
rpymmbl. YTIepoa U KPEMHHUN M UX COSTMHEHUS https://m.edsoo.ru/7f41a636
Hroro no paznery 25
Pa3nes 3. MeTa/liibl U HX COeIMHEHUS
. bubmmnoreka [JOK
3.1 O6mpme croticTea meTamion 4 https://m.edSC]J_EJ.ru/7f41a636
3.2  Baxueiime MeTaaIbl ¥ UX COEIUHEHUS 16 1 2 ﬁgg:ﬁ;;i:;i?ﬁn 412636
Hroro no paszneny 20

Pazne

J 4. XuMus 1 OKpy:Kaomas cpeaa
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bubnunoreka LIOK

4.1 BemecTBa 1 Matepuaibl B )KU3HU Y€JIOBEKA 3 hitps://m.eds00.ru/7f41a636
Hroro mo pazneny 3
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68
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