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IHHOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1mo XMMUM Ha YpOBHE OCHOBHOT'O 00111er0 00pa3oBaHusl COCTaBJIeHa Ha
OCHOBE TpeOOBaHMI K pe3ysibTaTaM OCBOEHUS OCHOBHOW 00Opa30BaTENbHOM MpPOrpaMMbl
OCHOBHOTO 0011ero obpaszoBanus, npencrapieHHbIX B PI'OC 00O, a Takke Ha OCHOBE
denepanbHOIl paboyell MporpaMMbl BOCIMUTAHUS U ¢ YYETOM KOHLEMNIMH MPENo aBaHUs
ydeOHOTrO mpeameTa «XuMus» B 00pa3oBaTeNbHBIX oOpraHuzanusx Poccuiickoi
Oenepanumu.

[Iporpamma o xumMuM Aa€T NpeAcTaBIEHUE O LEIX, 00IIel cTpareru oOy4yeHus,
BOCIIUTAHUS U PA3BUTHS 00YUYaIOIIUXCS CPEICTBAMU yUeOHOT 0 MpeIMeTa, yCTaHABIMBAET
o0s3aTeNIbHOE TIPEIMETHOE COJEpKaHHe, MPEAyCMaTpPUBACT paclpeielicHue €ro 1o
KJIaccaM U CTPYKTypHpOBAHUE MO pa3JesiaM U TeMaM MPOrpaMMBbl [0 XUMUH, ONPEAEIISET
KOJMYECTBEHHbIE W KAuE€CTBEHHbIC XapaKTEPUCTHKU COACPKAHUS, PEKOMEHAYEMYIO
IOCJIEIOBATEIBHOCT ~ W3Y4YEHMS  XMMUM € YYETOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH y4eOHOro MpoIiecca, BO3PACTHBIX OCOOCHHOCTEH
oOy4Jaromuxcs, OmnpeaenseT BO3MOKHOCTH MpeaMeTa A pealu3aluu TpeOOBaHUM K
pe3yabTaTaM OCBOEHHUSI OCHOBHOW 00pa3oBaTeNbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO
o0miero oOpa3oBaHus, a Takke TPEOOBaHUH K pe3yJbTaTaM OOy4YeHHS XMMUU HA YPOBHE
Hese U3y4eHusl mpeiMeTa U OCHOBHBIX BUJIOB yueOHO-TIO3HABATEJILHOM NIEATEIbHOCTU
00y4Jaromierocsi Mo OCBOCHHUIO Y4EOHOTO COIepKaHUSI.

3HaHWE XHMHHM CIYXUT OCHOBOW JUIsi (OPMHUPOBAHUS  MHUPOBO33PECHHSA
oOyyaromierocsi, €ro MnpeacTaBlIeHU O MaTepUAJIbHOM €IUHCTBE MHpPA, BaXHYIO POJIb
urparT GpopmMupyeMble XUMHEH MPEJICTaBICHUS O B3aUMONPEBPAIICHUSIX YHEPTUU U 00
HBOJIIOLIMU BEUIECTB B MPUPOJE, O MyTAX PELICHUs TI00aNbHBIX MPOOIEM YCTOHYMBOIO
pa3BUTHUSL YEIIOBEYECTBA — CBHIPHEBOM, JHEPreTUYECKOW, MUIIEBOM M HSKOJOTMYECKOU
0e30MacHOCTH, MPOOJIEM 3IPaBOOXPAHEHUSI.

N3yuyenue xumuu:

CIIOCOOCTBYET pealii3allii BO3MOXHOCTEW JJIs CaMOpa3BUTUS M (POPMHUPOBAHUA
KYJbTYpPbI JUYHOCTH, €€ 0011Iel 1 PYHKIIMOHATLHOU IPaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUpPOBAHHE MBIIUICHUSI ¥ TBOPYECKUX CIIOCOOHOCTEH
oOydJarommxcsi,  HaBBIKOB WX  CAMOCTOSTENBHOM  y4eOHOW  JIeATENbHOCTH,
OKCIIEPUMEHTANbHBIX M HCCIEAOBATEIbCKUX  yYMEHUH, HEOOXOAMMBIX KaKk B
MOBCEHEBHOM KU3HU, TaK U B IPO(ecCHOHAIBHON JAESITeIbHOCTH;

3HAKOMUT CO CHEIM(HUKOW HAYYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI
LEJIOCTHOTO B3IJIAJa HAa E€JUHCTBO MPHUPOAbI M YeJIOBEKA, SIBISETCS OTBETCTBEHHBIM
3TanoM B JOPMUPOBAHUH €CTECTBEHHO--HAYYHON I'PaMOTHOCTH 00yYarOIIUXCS;

coco0cTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIIEHHUS K €CTECTBEHHO--HAYYHBIM
3HaHUSM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJaJ B AKOJIOIMYECKOE O0Opa3zoBaHUE
00yJaromuxcs.

JlanHple HampaBieHus B OOyYeHHM XHUMHUU O0OECIEUMBAIOTCA ClEeUU(pUKON
coJiepKaHMsl Y4EOHOIo MpeAMeTa, KOTOPbIN SABISETCS NMeAarornyecku aJanTHPOBaHHBIM
oTpakeHueM 0a30BOM HAYKW XUMHHU Ha OMPEEIEHHOM dTare e€ pa3BUTHSL.



Kypc xumum Ha ypoBHE OCHOBHOro 00IIero oOpa3oBaHMsS OPHEHTHUPOBAH Ha
OCBOEHHE OOYYalOIIMMHUCS CHCTEMBI IE€PBOHAYAIBHBIX TOHATHH XHUMHUH, OCHOB
HEOPraHWYECKOM XMMHU U HEKOTOPBIX OTHEJBbHBIX 3HAYMMBIX MOHSITHI OpraHUYecKOn
XUMHUH.

CrpykTypa coaepXaHHs MporpaMMbl N0 XHMHHA C(HOPMHpOBaHA HA OCHOBE
CUCTEMHOro0 nojaxoja kK €€ usyuenuro. ConepxaHue CKIaAbIBACTCA U3 CUCTEMbI TOHATHI
0 XMMHUYECKOM 3JIEMEHTE U BELECTBE M CUCTEMbI IOHATUH 0 XUMHYeckoi peakiuu. Obe
9TH CUCTEMBI CTPYKTYPHO OPraHM30BaHbI [0 MPHUHIMITY NOCIEIOBATEIBHOIO PAa3BUTHUS
3HaHUI Ha OCHOBE TEOPETUUYECKUX MPEICTABICHUI PA3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJISIPHOTO YUEHHs KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuonuueckoro 3akoHa /[. . MeHeneeBa kak OCHOBHOT'O 3aKOHA XUMMU;

— YUYEHUS O CTPOCHHMH aToMa U XUMUYECKOU CBSI3H;

— NpeACTaBICHUN 00 AIEKTPOIUTHUECKON JUCCOLUALMK BELIECTB B PACTBOPAX.

TeopeTnueckue 3HaHUS pacCCMaTPUBAIOTCS HA OCHOBE SMITMPUYECKH MOJIyYEHHBIX U
OCMBICIIEHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBHO OT OAHOTO YPOBHS K JAPYTroMy,
BBINOJHAA (YHKUMHM OOBSCHEHUS M MPOTHO3UPOBAHUS CBOWCTB, CTPOEHUS U
BO3MOKHOCTEN MPAKTUYECKOI0 MPUMEHEHUS U MOJTyYEHUS U3yYaeMbIX BELIECTB.

OcBoeHre MpOrpaMMBbI 10 XUMUHU CITOCOOCTBYET (hOPMUPOBAHUIO MTPEICTABICHUS O
XUMHYECKOW COCTABJISIOIIECH HAyYHOU KapTUHBI MUpA B JIOTUKE €€ CUCTEMHOM MPUPOJIBI,
[IEHHOCTHOI'O OTHOIIEHUS K HAyYHOMY 3HaHUIO U METOJlaM IIO3HAHUs B HayKe. V3yuenue
XUMHH MIPOUCXOINT C MPUBIICUCHUEM 3HAHUHN U3 paHee N3yUYeHHBIX YUeOHBIX NMPEIMETOB:
«Oxkpyxaromuii Mmup», «bruonorus. 5—7 knacce» 1 «DPu3nka. 7 Kiracc.

[Ipy u3ydyeHUM XMMHMU MPOUCXOAUT (POPMHUPOBAHHE 3HAHUM OCHOB XMMHYECKOU
HayKM Kak oOOJIaCTH COBPEMEHHOIO €CTECTBO3HAHUs, NPAKTUYECKON JesTeIbHOCTH
YeJloBeKa M Kak OJIHOIO M3 KOMIIOHEHTOB MHMPOBOW KyJbTYpbl. 3ajada y4eOHOro
IpEeaIMETa COCTOUT B (POPMHUPOBAHMM CUCTEMBl XMMHUYECKMX 3HAHUH — Ba)KHEMIIUX
(dakToOB, TOHATHI, 3aKOHOB M TEOPETHUYECKHX IMOJIOKEHHUH, TOCTYMHBIX 0000IIeHUI
MHPOBO33PEHUYECKOr0 XapakTepa, s3blka HAayKd, B MPHOOILIEHUH K HAYYHBIM METOAam
NO3HAHHUA HIPU H3YYEHUU BEINECTB M XMMHUYECKUX pPEAKIMHA, B (OPMHPOBAHMU U
Pa3BUTUHU TI03HABATENbHBIX YMEHUH M UX NPUMEHEHHUU B Y4eOHO-TIO3HABATEIbHON U
y4eOHO-HMCCIIEJ0BATENbCKON JEATEIBHOCTH, OCBOEHUHU MPaBUJl 0€3011acCHOr0 OOpalleHus
C BEILECTBAMH B ITOBCEHEBHOM JKU3HU.

[Ipy u3yuyeHMM XUMHM Ha YPOBHE OCHOBHOIO OOILEro oOpa3oBaHHs Ba)XKHOE
3HaYeHHE MPHOOPENH TaKue LEJH, KaK:

— (QopMupOBaHHME HWHTEIUIEKTyalbHO Ppa3BUTOM  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHMI0, COTPYJHUYECTBY, CAMOCTOATEIbHOMY MPHUHATUIO  PELICHUH,
CHOCOOHO amanTUPOBATHCS K OBICTPO MEHSIOIINUMCS YCIOBUAM KHU3HH;

— HaIpaBJICHHOCTh OOYYEHMS] Ha CUCTEMAaTHYECKOe MPUOOLIeHHEe 00yJaromuxcs K
CaMOCTOSITEJIbHOM IO3HABATENbHON JESATEIbHOCTH, HAyYHbIM METOJIaM I103HaHuS,
(bopMUPYIOIITMM MOTUBAIIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMUU;

— o0ecreyeHne YCJIOBHM, CIOCOOCTBYIOUIMX MNPUOOPETEHUIO OOYYarOIIUMHUCS
OMbITa Pa3HOOOPA3HOMN AEATEIbHOCTH, MO3HAHUS M CAMOIIO3HAHHUS, KIHOUEBBIX HABBIKOB
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(KITFOYEBBIX KOMIIETEHITNH ), UMEIONTUX YHUBEPCAILHOE 3HAUEHHE IS PA3IMYHbBIX BUJIOB
NEeSATETbHOCTH;

— (opmupoBanue oo1Iel GyHKIIMOHATEHON U €CTECTBEHHO-HAYUYHON IPaMOTHOCTH,
B TOM YHUCJI€ YMEHUI OOBACHITh U OLICHUBATH SIBJICHUS OKPYKAIOLIETO MUPA, UCIIOJIb3YSI
3HaHUS M OMNbBIT, MOJYYEHHbIE NPU H3YYEHUU XHUMHH, NPUMEHATh UX NPU PEIICHUU
po6JieM B MOBCEAHEBHOM KU3HU U TPYIOBOU JIEATETLHOCTH;

— (opmupoBanue y oO0yyaromuxcsi TYMaHUCTUYECKUX OTHOILIEHUM, MOHHUMAHHUS
[IEHHOCTH XWMHWYECKUX 3HAHWM i1 BBIPAOOTKH HKOJIOTMYECKH II€JIeCO00pa3HOTO
MOBEJICHUS B OBITY U TPYJAOBOU JIEATEILHOCTU B IEJSIX COXPAHEHUsI CBOETO 3/I0POBbS U
OKPY2Karoller NMPUPOJHON CPEIbI;

— pa3BUTHE MOTHUBAIlMM K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO H
CaMOBOCIIUTAHUIO HAa OCHOBE YCBOCHHUSI OOIIEUYETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTU K
0CO3HAHHOMY BbIOOPY MPOdUIISA U HAMPABJICHHOCTH JajbHEHUIIEro 00yUYeHHs.

OO61iee yucIO 4YacoB, OTBEACHHBIX JJISI M3YUEHUST XUMUU Ha YPOBHE OCHOBHOTO
obmero oopazoBanwsi, cocrapisieT 136 yacoB: B 8 kiacce — 68 yacoB (2 4aca B HEJICIIO),
B 9 kacce — 68 yacoB (2 yaca B HEJIEIIO).

COILEPXKXAHUE OBYYEHUA

8 KIIACC

ITepBoHayabHble XUMHYECKUE NIOHATHS

[Ipenmer xumuun. Poib XUMUM B )KU3HU YelOBeKa. XUMUS B CUCTEME HayK. Tena u
BelecTBa. @uU3MYECKre CBOMCTBA BEIECTB. ATperaTHoe coCTOsiHUE BenlecTB. [lonsTue o
MeToJax IMO3HaHUs B XUMHH. YHCThIC BemecTBa U cMecH. CriocoObl pa3aelieHus] CMeCeH.

ATOMBI U MOJIEKYJIbl. XUMUYECKHE 3JIeMEHThl. CHMBOJIBI XUMHUYECKUX 3JIEMEHTOB.
[IpocTbie 1 cil0)KHBIE BenlecTBa. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xumuueckas ¢opmyna. BaleHTHOCTh aTOMOB XHMHYECKHX SJEMEHTOB. 3aKOH
IIOCTOSIHCTBA cocTaBa BemecTB. OTHOCHTEIbHAs aTroMHas Macca. OTHOCHTEILHAS
MOJIEKYJIsIpHasi Macca. MaccoBas 10151 XUMHUUYECKOTO 3JIEMEHTA B COCAUHEHHH.

KommuecTBo BemectBa. Moss. MossipHast Mmacca. B3auMocBsI3b KOJIMUECTBA, MACChI
U 4YHClIa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacuétel mo ¢dopmynaMm XUMHYECKUX
COCIUHEHMH.

®u3nuecKrue U XMMUYECKHE SIBJICHUs. XUMUYECKash peakius U e€ Mpu3Haku. 3aKOH
COXpaHEHHsSI MacChl BEmIeCTB. XuUMHU4eckue ypaBHeHUs. Kiaccudukamuss XuMUYeCKUX
peakiuii (CoOeTUHEeHMS, pa3I0KEeHUs, 3aMeIeHUs, 0OMEHa).

Xumuueckuit IKcnepumenm:

3HAKOMCTBO C XHWMHYECKOH IOCYy/IOH, TMpaBujaamMu paboTel B Jjaboparopuu U
npuéMamMu oOpallleHusi ¢ J1abOpaToOpHbIM O00O0pYJAOBaHUEM, H3YyUYCHHE W OIMNHCAHHUE
(bU3UYECKUX CBOWCTB 0OOpa3I0OB HEOPTraHUYECKUX BEIIECTB, HAOMIOJAeHUE (PU3MUESCKUX
(nnaBieHue BOCKa, TassHUE JIbJa, pACTUPAHUE caxapa B CTYIKE, KUIIEHWE U KOHJICHCALIMS
BOJbI) M XUMHUYECKHX (TOpeHHE CBEYHM, [MPOKAJMBAHUE MEIHON MPOBOJIOKH,
B3aMMOJICHCTBHE MeJla C KHCJIOTOM) sIBJICHWH, HAOJIOJICHWE W ONHCaHUE MPU3HAKOB
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NPOTEeKaHWs] XMMHUYECKHX peakuuid (pa3jokeHue caxapa, B3auMOJCWUCTBHE CEpHOM
KHCJIOTBl C XJOpUAOM Oapusi, pasznoxkenue ruapokcuna meaud (ll) mpu narpeBanum,
B3anMO/IeHcTBHE kene3a ¢ pactBopoM conu Menu (ll), uzyduenue cnocoOoB pasneneHus
cMeced: ¢ TIOMOIIBI0 MAarHuTa, (QWIbTPOBAHUE, BbIIAPUBAHUE, JUCTHILISAIUS,
xpoMatorpadusi, MPOBEICHUE OYUCTKU IMOBAPEHHOW COJIM, HAOJIOJICHWE W OIHCAaHUE
pe3yJIbTaTOB MPOBEACHUS OIBITA, WUIIOCTPUPYIOIIETO 3aKOH COXPAaHEHMS MAacChl,
CO37laH1e MOJIENIeH MOJIEKYJ (IIapOCTEPKHEBBIX ).

Baxkueiuue npeacraBuTe I HEOPraHMYECKUX BELECTB

Bo3ayx — cmecs razoB. CoctaB Bo3ayxa. Kucimoponm — sJIeMEHT W MPOCTOE
BemecTBO. HaxoxaeHnue kuciaopona B mpupoje, pu3mueckue U XMMUYECKHUE CBOMCTBA
(peakiuu ropenust). Oxcunpl. [Ipumenenue kucnopoaa. CrnocoObl MOTydeHHUs KUCIOPOIa
B Jjaboparopuu M mOpomblinuieHHOCTH. KpyroBopor kuciopoaa B npupoae. O30H —
aJIOTpOIHAs MoIU(UKAIUS KUCTOPO/a.

TernoBoit 3(hPexT XUMUIECKON peaKIy, TEPMOXUMHUYECKIE YPaBHEHHUSI, K30~ U
SHAOTEPMUYECKUE peaklUU. TOIIMBO: yrojb U METaH. 3arps3HEHUE BO3/1yXa, YCUIICHUE
NapHUKOBOTO 3(pdexTa, pa3pylieHre 030HOBOIO CIIOS.

Bonmopon — snemeHT u mpocrtoe BemiecTBo. HaxoxkaeHnue Boaopona B MPHUPOJE,
¢u3znueckre U XMMHUYECKHE CBONCTBA, IPUMEHEHHUE, cocoObl noidyuyeHus. Kucnorel u
COJIH.

MonspHsiii 005EM Ta30B. PacuéThl Mo XUMHUYECKUM YpaBHEHUSM.

®usnueckue cBorcTBa BoAbl. Bona xak pactsopurens. PactBopsl. HackleHHbIe 1
HEHACBILLIEHHBIE PaCcTBOPHLI. PacTBOpHMOCTH BenecTB B Boje. MaccoBas 10JIs BEIIECTBA B
pacTtBope. XuMHuueckue cBorcTtBa Boabl. OcHOBaHUA. Ponb pacTBOpoB B MpHUpPOAE U B
KU3HU 4desioBeka. KpyroBopot BOJbI B pUpoE. 3arpsi3HeHHe NpUpoaHbIX Bod. OxpaHa
Y OYHMCTKA MPUPOJIHBIX BO/I.

Knaccudukanuss Heopranmueckux coeauHeHuit. Oxcuapl. Kriaccudukanus
OKCHJIOB: coneobpazyroiue (oCHOBHBIE, KHUCIIOTHEIE, amM(pOTepHBIE) u
HecosieoOpasyromue. Homenknatypa okcuaoB. ®Puznueckne MU XUMUYECKHE CBOMCTBA
okcu10B. [lonyueHne okcumos.

OcnoBanusi. Knaccudukaius ocHOBaHMiA: MIETOYM W HEPACTBOPUMBIE OCHOBAHMS.
Homenknarypa ocHoBanui. @Ou3nuecKHe W XHUMHUYECKHME CBOMCTBA OCHOBAHUI.
[TomyyeHnre ocCHOBaHUIA.

Kucnotsl. Knaccudukamus kucnor. Homenkimarypa kucior. ®Dusnyeckue u
XMMHUYECKUE CBOMCTBA KUCIOT. Pan aktuBHOocTn metasuioB H. H. bekerosa. [lomyyenune
KHCJIOT.

Comu. Howmenknatypa coneil. ®Pu3nyeckne M XHUMHYECKHE CBOWCTBA COJIEH.
[Tonyuenune conen.

['eneTnyeckas cBA3b MEXy KilacCaMy HEOPTraHMYECKUX COCTNHECHHM.

Xumuueckuit Ikcnepumenm:

Ka4eCTBEHHOE OIIPEACIICHUE COACPKAHUA KHUCIOpPOJa B BO3JyXeE, IIOJIy4YCHHE,
coOupaHue, pacrno3HaBaHWE€ U H3YYEHUE CBOMCTB KHUCJIOpOJa, HaOII0JeHUE
B3aMMOJICHCTBUS BEILECTB C KHUCIOPOJAOM M YCJIOBHUSI BOSHUKHOBEHHUS U MPEKPAILICHUS
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ropeHusi (moxkapa), O3HaAKOMJICHHE C OOpas3laMH OKCHUJOB W OIMCAHUE HUX CBOWCTB,
MoJIy4eHHe, coOMpaHue, paclo3HaBaHWE W W3Y4YEHUE CBOMCTB BOJAOpOJa (TOpEHUE),
B3auMojieiictBiue Bojopora ¢ okcuaoM wmeaw ()  (Bo3MokHO uCHONIB30BaHME
BUJIEOMATEepUaoB), HaOIOJeHUE 00pa3lloB BEHIECTB  KOJUYECTBOM |  MOIb,
UCClieIoBaHue OCOOCHHOCTEH pacTBOPEHUS BEIIECTB C PAa3IMYHON PaCTBOPUMOCTBIO,
IIPUTOTOBJICHUE PACTBOPOB C ONPEACIEHHON MAaCCOBOU J0JIEH PaCTBOPEHHOIO BELIECTBA,
B3aMMO/ICHCTBHE BOJIbI C METa/NIaMU (HAaTPUEM U KajbI[eM) (BO3MOKHO HUCIIOJIb30BAaHUE
BUJIEOMATEPUAJIOB), UCCIEIOBAaHUE OOpPA3IOB HEOPTAaHUYECKUX BEIIECTB Pa3IUYHBIX
KJIACCOB, HAOJIIOJCHUE W3MEHEHUsI OKpAacKU HHAUKATOPOB B PaCTBOpPax KHUCIOT H
niesoueid, ulyuenue B3aumojieictBusa okcuna meau (1) ¢ pactBopoM cepHON KUCIOTHI,
KHCJIOT ¢ METaJUIaMU, peakluii HeHTpalln3aluu, OIyYE€HUE HEPaCTBOPUMbBIX OCHOBAHUH,
BBITECHEHHE OJHOTO METaJIa APYTUM M3 PACTBOPA COJIM, PEIICHUE 3KCIIEPUMEHTATIBHBIX
3a1a4 1o teMe «BakHeWIne Ki1acchl HEOPraHUYECKUX COCIUHEHUIN.

Ilepuoauueckuii 3axoH u [lepuoguyeckasi cucreMa XMMHU4YECKHAX 3J1eMeHTOB /1.
N. MenneneeBa. Crtpoenne aroMoB. XuMmuueckass cBsi3b. (OQKHCINTEIbHO-
BOCCTAHOBHUTEJIbHbIE PeAKIMHU

[TepBble MOMBITKH KJIAcCU(UKAIIMM XUMHYECKUX 3JIeMeHTOB. [loHATHE O rpymmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U LIEIOYHO3EMEJIbHBIE METAJUIbI, TAJIOT€HbI, UHEPTHBIE
ras3bl). DJIEMEHThI, KOTOpbIE 00pa3ytoT aM(pOTEepHbIE OKCUBI U THIPOKCHIBI.

[lepuonnueckui 3akoH. Ilepuonnueckass cucrema XxuMH4ecKux siaemeHToB . U.
MenpneneeBa. Koporkomepuonnas u anuHHONepuogHas ¢opmbl [lepuogmaeckoii
cucreMbl xuMuueckux aemeHToB /. . Menneneesa. Ilepuons! u rpynnel. Gusnyeckuit
CMBICJI MOPSAIKOBOTO HOMEPA, HOMEPOB MEPUO/IA U TPYIIIIBI AIEMEHTA.

Crpoenue aromoB. CoctaB aTtomHbIX saep. M3ortombl. DnekTpoHbl. CTpoeHHE
AJNIEKTPOHHBIX 000JI04€K aTOMOB MNepBbIX 20 XxuMHuUecKHX 31eMeHTOB llepuoanueckoit
cucrembl J[. M. MenneneeBa. XapakTepucTUKa XHUMHUYECKOTO »JJIEMEHTa II0 €ro
nojioxkenuto B [lepuonnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHS paadyca aTOMOB XHMHYECKHUX  JJIEMEHTOB,
METAJUIMYECKUX U HEMETAJUIMYECKHUX CBOMCTB M0 TPyIIaM U IEPUOAaM.

3nauenue llepuonnueckoro 3akoHa u Ileproguyeckol CUCTEMBI XUMHUYECKUX
JJIEMEHTOB JUIsl pa3BUTHs HAyKU U npakTuku. [. 1. MenneneeB — y4€Hbll U IpakIaHHH.

Xumuueckas  cBsizb. KoBasieHTHass (moJjisipHass W HEMOJIsIpHAsi)  CBSI3b.
DIEKTPOOTPULATENILHOCTh XUMUUECKHX 3JIEMEHTOB. MloHHAas CBA3b.

Crenensr oxucieHus. OKUCIUTEIbHO--BOCCTAHOBUTENbHBIE peakuuu. [Iponecchbr
OKHCJIEHUS U BOCCTaHOBJIEHUS. OKUCIUTENN U BOCCTAHOBUTEIIU.

Xumuueckuit Ikcnepumenm:

n3ydeHue oOpaslloB BEIIECTB METAUIOB ¥ HEMETAIOB, B3aUMOJICHCTBHE
TUIPOKCHAA 1MHKAa C pPacTBOpaMy KHUCIOT M IIEJOYEH, MPOBEACHHUE OIBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTENIbHO-BOCCTAHOBUTENBHBIX peakluui (TopeHue,
peaKkuuu pa3aoKeHUs, COSIUHECHHUS).

Meoscnpeomemmnuie ceéa3u



Peanuzanus MeEXINpeAMETHBIX CBsi3ed TMpPU U3YYCHHUM XUMUU B 8§ Kjacce
OCYIIECTBIISIETCS U€pe3 UCTIOJL30BAHNE KaK OOIUX €CTeCTBEHHO--HAYYHBIX TIOHATHM, TaK
W TIOHATHHW, SIBJSIFONIUXCS CHUCTEMHBIMH JJII OTICIBHBIX IPEIMETOB ECTECTBEHHO--
HAYYHOTO ITUKJIA.

OO01mue ecTeCTBEeHHO--HAYYHbIE TTOHITHS: HAYYHBIN (PaKT, TUIIOTE3a, TEOPHU S, 3aKOH,
aHaNMM3, CHWHTE3, KiIacCH(PUKAIUA, TMEPUOAUIHOCTh, HAOIIOJACHUE, OSKCIICPUMEHT,
MO/JICITUPOBAHNE, U3MEPEHUE, MOJICTh, SIBIICHHE.

®dusuka: martepus, aTOM, JJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIH], WU30TOIIHI,
PaJMOaKTUBHOCTh, MOJIEKYJA, JJICKTPUYECKHHA 3apsll, BEIIECTBO, TEJI0, OO0BEM,
arperaTHoe COCTOSIHME BEIECTBA, ra3, (pU3MUecKue BEIMYHMHBI, CAMHUIIBI U3MEPCHHUS,
KOCMOC, ITIaHeThI, 3BE371b1, COJTHIIE.

buonorus: horocunres, npixanue, ouocdepa.

I'eorpadus: armocdepa, ruapochepa, MUHEpATbI, TOPHBIE TMOPOJBI, IOJIE3HBIE
UCKOIIaeMbl€, TOTUIUBO, BOJHBIE PECYPCHI.

9 KITIACC

BemecTBo M XUMHYECKasl peaKk s

Ilepnognuecknii 3akoH. Ilepmoauueckas cucrema Xxumudeckux snemeHtos . .
MenpgeneeBa. CtpoeHne aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUM CBOWCTB XMUMHYECKUX
9JIEMEHTOB MEPBBIX TPEX NEPHUOOB, KN, KAIbLMA U UX COCAMHEHUI B COOTBETCTBUU C
IIOJIO’KEHHUEM DJIEMEHTOB B [lepronueckon cucteMe U CTpPOEHUEM UX aTOMOB.

CrpoeHne BemecTsa: BUJIbI XUMHYECKON CBA3U. THITBI KPUCTAIUNIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWMCTB BeEIleCTBA OT THUMNA KPUCTAIMYECKOM pEmETKH W BHIA
XUMHYECKOU CBSI3H.

Knaccudukammss w HOMEHKIATypa HEOPTaHWYEeCKHX BEHIECTB. XHMHUYECKHUE
CBOMCTBA BEILIECTB, OTHOCAIIUXCS K Pa3IMYHBIM KJIacCaM HEOPraHMYECKUX COEIMHEHUH,
TEHETUYECKasi CBA3b HEOPTraHUYECKUX BELICCTB.

Knaccuduxarmss XuMAYeCKHX PEaKuid MO pa3uyHbIM MpH3HaKaMm (M0 YUCITy |
COCTaBy YYaCTBYIOIIMX B PEaKLUU BEIIECTB, MO TEIJIOBOMY 3((EKTy, M0 U3MEHEHUIO
CTETIEHEH OKHCJICHHS XUMHUYECKHUX OJJIEMEHTOB, 10 OOpaTUMOCTH, IO YYacCTHIO
KaTajau3aropa). K30- U S3HAOTEPMHUUECKHE PEAKLIUU, TEPMOXUMHUUECKHE YPABHEHUS.

Ilonsitue o ckopoctn xuMmuueckod peakuuu. IlonsTne 00 oOpatumbix U
HEOOPAaTUMBIX XUMHUYECKUX peakiusax. [IoHsATHEe O TOMOIreHHBIX M TETEPOTreHHBIX
peakuusax. I[lomarne o karaimse. [loHAtne 0 XxumMmuyeckoMm paBHOBecuH. DaxkTopsl,
BIIMSIFOIIME HA CKOPOCTh XUMHUYECKOM PEAKLIMHU U MTOJI0KEHUE XUMUYECKOTO PaBHOBECHS.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE peakuuy, AJIEKTPOHHBIN OanaHc
OKHUCJIMTEIbHO-BOCCTAHOBUTENBHON peakunu. CocTaBiIeHUE YpaBHEHUN OKUCIUTEIbHO--
BOCCTAHOBUTEJNIbHBIX PEAKLU C UCIOIb30BAHUEM METO/1a AIEKTPOHHOTr0 OajaHca.

Teopusi 2IEKTPOJUTHYECKON AMCCOLMALUU. OJIEKTPOJUTBI U HEIIEKTPOJIMTHI.
Katnonsl, aHvoHbl. MexaHU3M JUCCOLMALMU BEIIECTB C pPa3JIMYHBIMU BHUIAMHU
xuMuueckoi cBsizu. CteneHpb aucconuanuu. CUIbHBIE U CIIa0bIe DJICKTPOIUTHI.



Peakiuu wmonHOro OOMeHa. YCIOBUSA NPOTEKAaHUS pEaKIMid HOHHOTO OOMeEHa,
IIOJIHBIE U COKpPAILEHHbIE HOHHBIE YpaBHEHUs peakuuid. CBOMCTBA KUCIIOT, OCHOBAaHUM U
coJieil B CBETE MpPEACTaBICHUN 00 3IEKTpOJUTHYECKOW auccouuanuu. KauecTBeHHbIE
peakuuu Ha MoHBL. [loHATHE O TMApPOIN3E CONE.

Xumuueckuit IKCnepumenn.

03HAaKOMJIEHHE C MOJEISIMU KPUCTAJUIMYECKUX PEUIETOK HEOPraHUYECKUX BEIIECTB
— METAJJIOB U HeMeTaioB (rpaduTa u amMmasa), CIOXKHBIX BEIIECTB (XJOpUIa HATPHUS),
UCCIIEAOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHMUYECKON peakuuu OT BO3JCHCTBUS
paznuyHbIX (PAKTOPOB, MCCIEIOBAHUE JJIEKTPOIPOBOAHOCTH PACTBOPOB BEILECTB,
npoliecca AUCCOLMAIMU KUCIIOT, IIefioueld U cojiel (BO3MOXKHO HCIOJIb30BaHUE BUICO
MaTEpHAaIIOB), MPOBEACHHUE OIBITOB, WUTIOCTPUPYIOIIUX MPU3HAKHU MPOTEKAHUS PEeaKIuil
MOHHOTO 0OMeHa (oOpa3oBaHuE OCajKa, BBIJEICHUE ra3a, 00pa3oBaHUE BOJIbI), OMBITOB,
WUTIOCTPUPYIOIIUX MPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIX peakuui (TopeHue,
peakuuu pa3iioKEeHUs, COEAUHEHHUs), PACIO3HABAHUE HEOPraHWYECKUX BEUIECTB C
MOMOIIBI0 KAYECTBEHHBIX PEAaKIMi HAa MOHBI, PEUICHUE HKCIIEPUMEHTAIbHBIX 33/1a4.

HeMeTa/ibl U X cOeTUHEHUS

O6mmas xapakTepucTuka ranoreHoB. OCOOEHHOCTH CTPOCHUS ATOMOB, XapaKTEepHbIE
cterneHu okucienus. CTpoeHue u (GU3nIecKrue CBOMCTBA MPOCTHIX BEIIECTB — rAJIOT€HOB.
XvUMHUYECKHe CBOWCTBA Ha MpuMepe XJiopa (B3aMMOJEHCTBHE C MeTalllaMu,
HeMeTalyiaMu, 1ejaodamu). Xmoposoaopoa. CosiHast KUCIOTa, XUMUYECKHE CBOMCTBA,
noJiyueHue, npuMeHeHnue. [lelicTBue XJjiopa ¥ XJOPOBOJOpOAa Ha OpraHU3M 4YEJIOBEKA.
Baxueiimme XJI0pUIbl U UX HAXO0KAEHUE B IPUPOJIE.

O6mmas xapakrepuctuka 3eMeHToB VIA-rpymmbsl. OcoOOeHHOCTH CTPOEHUSI aTOMOB,
XapaKkTepHble cTerneHn okucieHus. CtpoeHne u puandeckue CBONCTBA MPOCTHIX BEIIECTB
— KHUCJIOpPOAA W Cepbl. AJTOTPOIHBIE MOAM(DHUKAIMKA KHCIOPOJAa W Cepbl. XUMUIECKHUE
cBoiicTBa cepbl. CepoBOOPO, CTpOCHUE, PU3NYECKHUE U XMMUYECKUE cBOMCTBA. OKCHIbI
Cepbl KaK TMpPEACTABUTENU KHCIOTHBIX OKCUAOB. CepHas Kuciora, (uU3MUecKue u
XUMHYECKHE CBOMCTBA (00IME Kak MPEeICTaBUTENs Kilacca KHUCIOT M CHenu(pUIecKue).
XUMHUYECKUE pEakluu, Jiexkallhue B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOTy4YeHUs
cepHoil kucnotel. [Ipumenenue cepHoit KUcaoThl. Coau CEpHON KUCIOThI, KAYECTBEHHAs
peakmus Ha cyibdaTr-uoH. HaxoxkaeHue cepbl U e€ coeuHeHnH B IPUpoe. XUMHUECKOE
3arpsi3HEHHE  OKpYyKarollell cpeibl COCAMHEHUSIMH  cepbl  (KHCIOTHBIE  JIOXKJH,
3arpsi3HEHHE BO3yXa U BOJOEMOB), CIIOCOOBI €r0 MPEA0TBPALICHHS.

OObmas xapakrepucTuka 3meMeHToB VA-rpynnsl. OcoOeHHOCTH CTPOEHUSI aTOMOB,
XapaKTepHbIE CTENEHU OKHCIEHHUSA. A30T, paclpoCTpaHEHUE B MPUpPOJE, pu3nuecKkue u
XUMHU4eckue cBoiicTBa. KpyroBopoT a3oTa B mpupoae. AMMHaK, €ro (usuueckue u
XUMUYECKUE CBOWMCTBA, MOJydeHHE W npuMeHeHne. Colli aMMOHUS, UX (U3NYECKUE U
XUMHUYECKHE CBOWCTBA, MpuMeHeHue. KadecTBeHHass peakiusi Ha HOHBI aMMOHHUSI.
A3oTHas kuciora, e€ moyiyueHue, GuU3MUECKHe W XMMHUYECKHE CBOicTBa (oOuue Kak
IpeICTaBUTENs Kiacca KUCIOT U crenuduueckue). Mcnonp3oBaHUe HUTPATOB U COJIEH
aMMOHHUSI B Ka4yeCTBE MHUHEpaJIbHBIX yA0OpeHud. XUMHUYECKOe 3arps3HeHHE
OKpY>Karollel cpejibl COeIMHEHUIMH a30Ta (KUCIOTHBIC JOXKIH, 3arpsi3HEHUE BO3/yXa,
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nouBbl U BOJoEMOB). Docdop, amorpornnbie Moaudukanuu dochopa, pusnueckue u
xumudeckue cpoiictBa. Oxcun docdopa (V) u docdhopHas kuciora, GuandecKue u
XUMUYECKUE CBOMCTBa, mosydeHue. Hcmons3oBanue ¢dochartoB B KadecTBe
MUHEPAIbHBIX YI0OPEHUIH.

O6mras xapakrepucTtrka 31eMeHTOB |V A-rpynmsl. Oco6eHHOCTH CTPOSHHS aTOMOB,
XapaKTepHbIE  CTENEHM  OKHUCIEHHA.  YTIEpoJ, aJUIOTPOIHbIE  MOAM(PHUKALINH,
pacmpocTpaHeHue B mpupoje, (U3MUecKHe M XUMUYECKHe CBOMCTBa. AjcopOums.
Kpyrosopor yrieponga B npuposae. Okcuabl yriepoja, ux (pu3nueckue M XUMHUYECKHe
CBOMCTBA, JIECTBUE HA JKUBbIE OPIaHU3MBI, TIOJyUYEHHUE U MPUMEHEHUE. DKOJIOTrHYEeCKUe
npoOJsieMbl, CBs3aHHBIE ¢ OKcuaoM yriepona (1V), rumore3a riao0ambHOrO MOTEIJICHUS
KJIUMaTa, MapHUKOBBIA 3¢ (dekT. YroimpHas KUcIOoTa U €€ CoJid, UX (PU3NYECKUEe U
XUMUYECKHUE CBOICTBA, MOTyUYeHUE U NpuMeHeHne. KauecTBeHHas peakuys Ha KapOoHAT-
uonbl. Vcnonb3oBaHue KapOOHATOB B OBITY, MEAMIIMHE, MPOMBIIIICHHOCTH U CEJIbCKOM
XO3UCTBE.

[lepBoHavanpHble MOHATHS 00 OPraHUYECKUX BELIECTBAX KaK O COCIMHEHHUSIX
yriaepojga (MeTaH, 3TaH, 3TWJIEH, alEeTHJIEH, 3TaHOJ, TJIMLEPUH, YKCYCHas KHUCIOTA).
[IpupoHbie UCTOUYHUKH YTIIEBOAOPOIOB (Yrojb, MPUPOIHBIN ra3, HEQTh), MPOAYKTHI HX
nepepaboTku (6EH3MH), UX POJIb B OBITY M MPOMBINIIIEHHOCTH. [ToHsATHE O OHOTOTHYECKU
BaXXHBIX BEIIECTBAaX: >KHMpax, Oelkax, yrieBoJaXx — W HMX pOJIA B >KU3HHU YeJIOBEKa.
MartepualibHOE €IMHCTBO OPraHMYECKUX U HEOPTraHMYECKUX COeTMHEHUN.

Kpemumuii, ero ¢pusnueckue U XMMUYECKHE CBOWCTBA, MOJyYEHUE U NMPUMEHEHUE.
Coeaunenust kpeMHus B npupoje. O6mue npexacrasieHuss o6 okcuae kpemuus (1V) u
KpeMHueBol kuciote. CHIMKaThl, UX HCIOJIb30BAHHE B OBITY, B MPOMBIILICHHOCTH.
Baxwneiimme crpouTenbHble MaTepuanbl: KepaMUKa, CTEKJIO, IIeMEHT, OETOH,
xene300eroH. [IpoGnembl 0€30MACHOrO MCHOJIb30BaHUS CTPOUTENBbHBIX MaTepHalioB B
MOBCEAHEBHOM KU3HU.

Xumuueckuit Ikcnepumenm:

M3ydyeHHe oO0pa3lloB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJISTHOM KHUCITIOTBHI,
IPOBEJICHNE KAYeCTBEHHBIX PEaKUUi Ha XJIOPUJ-WOHBI M HAONIOJCHHE MPU3HAKOB MX
NPOTEKaHMs, OMBITHI, OTPaXKaoLUe (PU3NUYECKUE U XUMHUYECKHE CBOWCTBA I'aJIOTEHOB U
UX COEIUHEHM (BO3MOYXHO WCIIOJIb30BAaHUE BUICOMATEPUAIIOB), O3HAKOMIIEHUE C
oOpa3amMy XJOPUIOB (TaJOTEHHIOB), O3HAKOMJICHHE C oOpasuamMu cepbl U e
COEIMHEHUAMH (BO3MOXKHO HCIIOJIb30BAaHUE BUACOMATEPHAIIOB), HAOIOJICHNE TpoIecca
oOyrauBaHus caxapa IMoJ JCHCTBHEM KOHUEHTPUPOBAHHOW CEPHOM KUCIIOTHI, U3yUYECHUE
XUMHUYECKUX CBOWMCTB pa30aBIE€HHON CEpHOMl KHUCIOTHI, MPOBEJECHUE KadyeCTBEHHOM
peakiuu Ha cyib(haT-uoH U HaOIOJIeHUEe MpU3HaKa e€ MPOTEKaHUs, O3HAKOMIIEHUE C
¢usnyeckumMu  cBoiicTBaMHM  a30Ta, ¢ochopa W WX COEOUMHEHHH (BO3MOXKHO
MCIIOJIb30BaHUE BHJIEOMATEpUAIOB), OOpa3uaMu a30THBIX U (PochopHBIX yHn0OpeHHi,
NoJlyueHue, coOHpaHue, pacro3HaBaHHME M M3YyYEHHE CBOWCTB aMMHaKa, MpPOBEJICHUE
Ka4eCTBEHHBIX peakiuil Ha MOH aMMOHHUS U (ochaT-UOH M H3yYeHHE NPU3HAKOB HX
IPOTEKAaHHUsI, B3aMMOJEUCTBUE KOHLICHTPUPOBAHHOW Aa30THOM KHCIJIOTBI C MEIBIO
(BO3MOXXHO HCIIOJIB30BAHUE BHJICOMATEPUATIOB), U3YUYEHHE MOJIEIEeH KPHUCTAUIMYECKHUX
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pem€rok anmasza, rpaduta, (QysuiepeHa, O3HAKOMIIEHHE C IMPOIECCOM aacopOuuu
pPacTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIJIEM H© YCTPOHMCTBOM MPOTHUBOrasa,
MOJyYyeHue, COOMpaHHE, paclo3HaBaHUE W HW3YUYEHHE CBOMCTB YIJIEKHUCIOTO Tas3a,
IPOBEJICHNE KAuYeCTBEHHbIX pEAaKIUid Ha KapOOHAT W CUJIMKAT-UOHBI U H3yYCHUE
NPU3HAKOB WX  MPOTEKaHUs, O3HAKOMJIEHME C  MNPOAYKUMEH  CHIIMKATHOM
NPOMBIIIJIEHHOCTH, PEIICHUE JKCIEPUMEHTAIbHBIX 3aJad 1o Teme «BaxkHenmue
HEMETAJUIbI U UX COCTUHEHUS».

MeTtaJiibl 4 UX COCTUHEHMS

OO6mias xapakTepUCTUKAa XUMHUUYECKUX DJIEMEHTOB — METAJJIOB Ha OCHOBaHUHU HX
nonoxenus B [lepuogmyeckoin cucreMe xumudeckux sieMmeHToB [[. 1. Menneneesa u
ctpoeHuss aroMoB. CTpoeHue MeTauioB. MeTaminueckass CBSI3b U METAJNIMYECKast
KpUCTAJUTMYECKass PEmIETKA. DJICKTPOXMUMHUYECKUM Pl HAOpsDKEHUH — METaJlIOB.
duznyeckrue U XMMUYECKUE CBOMCTBa MeTauioB. O01I1e crnocoObl NOJyUeHUsT METaJIOB.
[TonsiTHe 0 KOPPO3UM METAIIIOB, OCHOBHBIE CIIOCOOBI 3aIUTHI UX OT Koppo3uu. CriiaBbl
(cTanp, 9yryH, TIOPATIOMUHHN, OpOH3a) M KX TPUMEHEHHE B OBITY U MPOMBIIUICHHOCTH.

[[lenounsie MeTaIbl: MNoJOkEHHE B Ilepuonuyueckod cCUCTEME XUMHYECKHX
snementoB JI. M. MengaeneeBa, CTpO€HHE HX AaTOMOB, HAaxO0XXJIECHHE B MPHUPOJE.
duznyeckue U XUMHUYECKUE CBOMCTBa (Ha mpuMepe HaTpus U Kamus). OKcuabl U
TUJPOKCHUABI HATPUS U Kanusi. [[puMeHeHne 1IeI0YHbIX METAJJIOB U UX COEAUHEHHUI.

[IlenouyHO3eMeNbHBIE METAUIBI MATHUM M KaJbLWN: MOJI0KeHue B [lepuoanueckon
cucremMe Xxumuueckux 3iueMeHToB . M. MenneneeBa, cTpoeHrE UX aTOMOB, HAXO0XKICHUE
B npupoje. Pusnmveckue M XMMHUYECKHE CBOWCTBA MarHus M Kanblusa. BaxHenmme
COEIMHEHHUs Kalblus (OKCHI, TUIPOKCHA, coiu). JKECTKOCTH BOABI M CHOCOOBI €&
YCTpaHECHHUSI.

AmomMunuii: nonoxenue B [lepuoanueckoii cucreme XuMuueckux 3eMenToB /1. U.
MeHpneneeBa, CTpOCHUE AaTOMa, HAaXOXKJAEHHUE B Ipupone. PU3NUecKue U XUMHUYECKUE
cBOICTBa amfOMUHUS. AMGOTEpHBIE CBOWCTBA OKCH/IA M THUIPOKCH 1A ATFOMUHUSL.

Kenezo: nonoxenune B llepuognueckoit cucreme xumuyeckux snemMeHToB [ U.
MeHpneneeBa, CTpOCHUE aTOMa, HAaXOXKJAEHHUE B Ipuponae. PU3NYecKue U XUMHUYECKUE
cBoiicTBa xene3a. Oxkcuabl, ruapokcusl u conu xkenesa (1) u xenesza (111), ux cocras,
CBOICTBA U MOJIyYCHHE.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C 00pa3llaMi METAJUIOB M CIUIABOB, UX (PU3NYECKUMHU CBOMCTBAMH,
W3y4YeHHE  pe3yJbTaTOB  KOPPO3WM  METauIOB  (BO3MOXKHO  KCIOJIb30BaHUE
BUJIEOMATEpUAOB), 0OCOOEHHOCTEN B3aMMOJCHCTBUS OKCHIA KaJIbLIMS U HATPUS C BOJIOM
(BO3MO>KHO HCIIOJIb30BAHHE BUIECOMATEPHAIIOB), UCCIEAOBAHUE CBOMCTB >KECTKON BOJBI,
MpoIECCa TOPEHUS XKelie3a B KUCIOPoie (BO3MOXKHO HCIOJIb30BaHUE BUICOMATEPHUAIIOB),
MPU3HAKOB MPOTEKaHUSI KAYECTBEHHBIX PEaKIUi HA MOHBI: MAarHus, KajabIus, aTFOMUHUS,
nuaka, skenesa (1) u xenesa (11), memu (1), HabGarOmEHME W ONMMCAHHE IPOIECCOB
OKpallMBaHUs MJIAMEHH MOHAMHU HATpUsl, KaJIMg U Kajdblusd (BO3MOXHO HCIIOJIb30BAHUE
BUJICOMATEpPHUAJIOB), HUCCIeAOBaHUE aM(OTEPHBIX CBOWCTB THAPOKCHIA AIIOMUHUS U
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TUJPOKCHUAA IIMHKA, PEIICHUE OHKCHEPUMEHTAIBHBIX 3aj1ady 1o Teme «Baxueiimme
METaJUIbl M UX COCIMHCHUS.

XuMHS M OKPYXKAOIIAs cpeaa

BemectBa u marepualibl B TOBCEAHEBHOM JKM3HM 4esioBeKa. besomacHoe
UCIIOJIb30BAaHKME BEIIECTB W XHMMHYECKHX peaknuil B ObiTy. IlepBas momomp mpu
XUMHUYECKUX 0XKOTaX U OTPABJICHUSX.

XUMHYECKOe 3arpsS3HeHHE OKpYXKawIlehd cpensl (TpeaenbHas JI0MycTUMast
KOHILIeHTpauus Bemects, nainee — I[I/IK). Poab XumMuu B pelIEHHH 3KOJIOTHYECKUX
npoOem.

Xumuueckuit IKcnepumenm:

u3yueHue oOpas3IoB MaTepHalioB (CTEKJIO, CIUIaBbl METAJIOB, IOJUMEPHBIC
MaTEepUAIIBI).

Meosicnpeomemmnuie ceésa3u

Peanuzanusa MexXnpeAMETHBIX CBsi3ed MNpU M3YYeHUM XUMUU B 9 Kiacce
OCYILIECTBIISIETCS. YE€pe3 UCIIOIb30BAHUE KaK OOIIUX €CTECTBEHHO-HAYUHbIX MOHATUN, TaK
U TIOHSTHUH, SBISIOMIUXCA CHUCTEMHBIMHU JUISI OTACIBHBIX MPEAMETOB €CTECTBEHHO--
Hay4YHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYUYHbIEC MTOHSATHUS: HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHajau3, CHHTE3, KiaccuuKaius, NEePUOJUIHOCTh, HAOIIOJCHUE, OSKCIIEPUMEHT,
MOJICIMPOBAHKUE, U3MEPEHHE, MOJENb, SBJICHUE, MApPHUKOBBIA 3(PQeKT, TEeXHOJOTHS,
MaTepuasbl.

®dusnka: marepusi, aTOM, SJEKTPOH, MPOTOH, HEUTPOH, MOH, HYKIHWI, HU30TOIIBI,
PalMOAKTUBHOCTb, MOJIEKYyJa, JIEKTPUUECKUM 3apsii, MPOBOJAHUKH, MOJYIPOBOIHUKH,
JUAJICKTPUKH, (POTOIIIEMEHT, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHUE BEIECTBA,
ra3, pacTBOp, pPAacCTBOPUMOCTb, KPUCTALUTMYECKAs PEMIETKA, CIUIaBbl, (QU3NUYECKUe
BEJIMYMHBI, CJAWHUIIBI HM3MEPEHHSI, KOCMHUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3MBI,
Counniie.

buonorus: ¢Qorocunres, npixanme, Owocdepa, dIKOCUCTEMa, MHUHEPATHHBIC
yA0OpeHHs, MUKPO3JIEMEHTHI, MAaKPOAJIEMEHTHI, TUTAaTEIbHbIE BEIIECTBRA.

I'eorpadus: atmocdepa, ruapochepa, MUHEpANbl, TOPHBIE MOPObI, IOJIE3HBIC
HCKOIIaeMbI€, TOIIJIMBO, BOJIHBIE PECYPCHI.

IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA TPOI'PAMMBI 110
XUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIC PE3yJIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOTO 00IIero oOpa3oBaHus
JOCTUTAIOTCS B X0J¢ OOYYCHHS XWMHUU B €IUHCTBE YyYEeOHOW M BOCHUTATEIHLHOMN
JESTSIIBHOCTH B COOTBETCTBHH C TPAJAUIIMOHHBIMH POCCHMCKUMU COLIMOKYJIBTYPHBIMU U
JTyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH, MIPUHATHIMU B 00IIIECTBE MPAaBUIIAMU U HOPMaMHU
MOBEJICHHS U CITOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHMS, CAMOPA3BUTHS U COITUATH3AIIUN
00yJarommxcs.
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JINYHOCTHBIE pe3yIbTaThl OTpaXaroT TOTOBHOCTb 00yYaroLIIXCsl
PYKOBOJICTBOBAThCS CHCTEMOM IMO3UTUBHBIX IEHHOCTHBIX OPUEHTAIM M PACHIMPEHUE
OTIBITA JICATSILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YACTH:

1) naTpHOTHYECKOT0 BOCTIUTAHUS

[IEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY H
HAYYHOMY HACIICIUIO0, IOHMMaHUs 3HAYCHHUS XMMUYECKON HAyKH B KHU3HH COBPEMEHHOTO
o0ImecTBa, CHOCOOHOCTH — BIAJETh JIOCTOBEpHOW WH(opMamueid o0 MepeaoBbIX
JTOCTIKCHHUAX M OTKPBITUSX MHUPOBOW M OTEYECTBEHHON XUMHH, 3aMHTEPECOBAHHOCTH B
HAYYHBIX 3HAHHUAX 00 yCTpOICTBE MHpa U OOIIECTBA;

2) rpaskIaHCKOr0 BOCIIMTAHHUS:

HPEICTABIICHUS O COLUATIBHBIX HOPMAX U MPABMUIAX MEKINYHOCTHBIX OTHOIICHUI B
KOJUIGKTUBE, KOMMYHUKAaTHBHONH KOMIIETCHTHOCTH B  OOIIECTBEHHO TMOJE3HOM,
y4eOHO-HCCIIeI0BATENILCKOM, TBOPYECKOH M APYTHX BUAAX JIESATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HO  COBMECTHOW  JEATENPHOCTH  NPU  BBINOJHEHWH  Y4EOHBIX,
MO03HABATEIIFHBIX 3aJ1a4, BHIMIOJIHEHHHA XUMHUYECKUX dKCIIEPUMEHTOB, CO3IaHUM yUEOHBIX
IPOCKTOB, CTPEMJICHHS K B3aMMOIIOHMMAHUIO W B3aUMOIIOMOIIM B IIPOILIECCE ITOU
y4eOHOHM JesTebHOCTH, TOTOBHOCTH OILICHMBATh CBOE IMOBEICHUE M MOCTYIKH CBOUX
TOBAapHIIEH C MO3WIIMA HPAaBCTBCHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHHS
IIOCJIEICTBUM NIOCTYIIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHUS

MHUPOBO33PEHYECKUE TMPEJCTABICHUS O BEIIECTBE M XHUMHYECKOH pEaKIluy,
COOTBETCTBYIOIIHE COBPEMEHHOMY YPOBHIO Pa3BHUTHSI HAYKH W COCTABISIOIIUEC OCHOBY
IUIsl TIOHMMaHHS CYIIHOCTH HAay4HOW KapTHUHBI MHpPA, MPEACTABICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BHTHS MMPHUPOIBI, B3AUMOCBS3SIX YEJIOBEKa C MPUPOIHOM Cpenou, o
POJIM XHMUU B ITO3HAHUU 3THX 3aKOHOMEPHOCTEH;

TI03HABATENILHBIC MOTUBBI, HATIPABJICHHBIC HA MOJTy4YE€HHE HOBBIX 3HAHHUU 110 XUMHH,
HEOOXOIUMBIe ISl 0OBSICHEHUST HAOJI0JaeMBbIX TIPOIIECCOB U SIBJICHUI, TTO3HABATEILHON,
WH(POPMAIMOHHOW M YHTATEIbCKON KYJIBTYpBI, B TOM YUCIIC HaBBIKOB CAMOCTOSITEIBHOM
paboThl ¢ yueOHBIMH TEKCTAMH, CIIPABOYHOI JINTEPATYPOHl, TOCTYIHBIMUA TEXHHYECKUMHU
cpeacTBaMy HH(POPMAIMOHHBIX TEXHOJIOTHIA;

uHTEpeC K OOY4YCHHI0O W T[O3HAHWIO, JIO003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, MPOCKTHON M UCCIICAOBATEIbCKOW NESITENILHOCTH, K
OCO3HAaHHOMY BBIOOPY HAIPABJICHHOCTH U YPOBHS 0Oy4EHHUs B JallbHEUIIEM;

4) popMupOBaHHS KYJIbTYPHI 310POBb:

OCO3HAHUE I[CHHOCTH XH3HH, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 37I0POBBIO,
YCTAaHOBKH Ha 37I0pPOBbI 00pa3 >KU3HU, OCO3HAHUE TIOCIICICTBUN M HEMPUATHAE BPEIHBIX
npuUBbIUeK  (YIOTPEOJCHUST  alKOTOoJdsl, HAPKOTUKOB, KYypEHHs), HEOOXOJAUMOCTH
COOJIIOJICHUST TIPAaBHJI OE30MACHOCTH NMPH OOpAIEHUH C XWMHUYCCKUMH BEIIECTBAMHU B
OBITY U peabHOW KU3HH;

5) Tpy10BOr0 BOCIUTAHMS:

MHTEpPEC K MPAKTUYECKOMY H3YYCHHIO Tpodeccuil M Tpyna pa3IMyHOro poja,
YBOXCHUE K TPYILy W pe3yJbTaTaM TPYIOBOW JIESATEIbHOCTH, B TOM YHCJIE Ha OCHOBE
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NPUMEHEHHs] MPEeAMETHBIX 3HAHUM MO0 XMMHH, OCO3HAHHBINH BBIOOP MHIMBUIYaIbHOMN
TPAeKTOPUU TPOAOIDKEHHsT 00pa3oBaHMs C YYE€TOM JIMYHOCTHBIX MHTEPECOB U
CIOCOOHOCTH K XHMMHH, OOIIECTBEHHBIX MHTEPECOB M MNOTPEOHOCTEH, YCHEIIHON
npo(eCCUOHAIBHON JAEATEIbHOCTH M PAa3BUTHS HEOOXOAUMBIX YMEHHMH, T'OTOBHOCTh
a/1IalITUPOBATHCS B MPO(PECCUOHATLHON CPEJIE;

6) 9KOJIOrH4eCKOro BOCIUTAHMS:

9KOJIOTUYECKH 11eJIeCO00pa3HOe OTHOLIEHHWE K MPUPOJE KaK MCTOYHMKY JKU3HU Ha
3emiie, OCHOBE €€ CyIIECTBOBAHUS, MOHMMAaHUE LIEHHOCTH 3/0pPOBOTO M 0€30MacHOro
oOpaza U3HHM, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (PU3MUECKOMY U
IICUXWYECKOMY 3[0POBbIO, OCO3HAHUE IIEHHOCTH COOJIIOJIEHUs] IpaBUI O€3011aCHOrO
HOBEJIeHUs IpU paboTe C BEIECTBAMHU, a TAKXKE B CUTYaLUsAX, YTPOXKAIOUIUX 3J0POBBIO U
JKU3HU JIIOCH;

CIIOCOOHOCTH TIPUMEHSTh 3HAHUA, IOJIy4aeMble IpPU M3YYCHUM XUMHH, Ui
pelieHusl 3ajad, CBSA3aHHBIX C OKPYXKAIOWIEW IPUPOJHOM CpENOM, IS ITOBBILICHUS
YPOBHS 3KOJIOTMUECKON KYJIbTYpPbI, OCO3HAHMSI TJIOOATBHOTO XapaKTepa 3KOJIOTHMYECKHUX
npoOieM W MmyTed MX peleHuss MNOCPEACTBOM METOJ0B XHUMHUHU, 3KOJOTUYECKOTO
MBIIIJIEHUS,, YMEHHsI PYKOBOJACTBOBATHCA MM B IIO3HABaTEIbHOM, KOMMYHUKAaTUBHON U
COLIMAJIbHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATBI

B cocraBe MeTanpeIMETHBIX  pE3yJbTaTOB  BBIACIAIOT — 3HAYUMBIE IS
dopMupoOBaHUST MHUPOBO33pPEHHs OOIIEHAYYHBIE MOHATHS (3aKOH, TEOpHs, MPHUHIIMII,
runoresa, (akT, cucTemMa, IpoLecc, SKCIEPUMEHT U PYToe€.), KOTOPbIE UCIONb3YIOTCS B
€CTECTBEHHO-HAayUHBIX YYEOHBIX IpPEIMETax M IO03BOJISIIOT Ha OCHOBE 3HAHUM W3 3THX
npeaMeToB (OpMUPOBATH MPEACTABICHHE O IEJIOCTHOM HAay4yHOH KapTHHE MUpa, H
yHUBEpCaJIbHble  y4deOHble  JAecTBUS  (IIO3HABaTEIbHbIE,  KOMMYHHKATHBHBIE,
peryiiTuBHBIE),  KOTOpble  oOecneunBarOT  (OPMUPOBAHME  TOTOBHOCTH K
CaMOCTOSITETIbHOMY IIJIAHUPOBAHUIO U OCYILECTBICHUIO YUeOHOM! IEATEIbHOCTH.

Ilo3naBaTe/ibHbIE YHMBePCcAJIbHbIC y4eOHbIe NelCTBUS

Ba3oBble jloruyeckue AeicTBus:

YMEHUS UCIOJIB30BATh MPUEMBI JIOTUYECKOTO MBILIUIEHUS NP OCBOEHUMW 3HAHUI:
pacKpbIBaThb CMbBIC XUMUYECKUX TMOHATUM (BBIAEIATh MX XapaKTEpHbIE IPU3HAKH,
yCTaHaBIMBaTh B3aMMOCBS3b C JPYI'MMHU IOHSATUSMH), MCIOJIB30BATh IMOHATHS Ui
OOBSICHEHHUS OTIENbHBIX (DAKTOB W SIBJICHUMN, BHIOMpPATh OCHOBAHHS M KPUTEPUU IS
KJIACCU(PHUKAIIMK XUMHUYECKUX BEIIECTB W XHMHUYECKUX PEaKIHid, YyCTaHaBJIMBATb
IPUYUHHO-CIICJICTBEHHBIE CBSI3U MEXKAY OOBEKTaMH H3y4Y€HHs, CTPOUTH JIOTHYECKUE
paccyxneHus (MHIYKTHBHbIE, J€AyKTUBHbIE, IO aHAJIOIMM), Je€JaTh BBIBOJIBI U
3aKJIFOYEHMS;

yMEHUE TMPUMEHATh B NpPOLECCe TMO3HAHUS MOHATUS (NIPEAMETHbIE U
METaNpeMETHbIE), CHUMBOJIMYECKUE (3HAKOBBIE) MOJEIH, HCIOJb3yEMblE B XUMMHH,
npeoOpa3oBbIBaTh IIHPOKO NPUMEHSEMbIE B XUMHH MOJEIbHBIC TNPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI 3JIEMEHTA), XUMHUUYecKasi (hopMysia U ypaBHEHHE XUMHYECKON
peakuuy — MpU peHIeHnd y4eOHO-TI03HABATENIbHBIX 33/a4, ¢ YYETOM 3TUX MOJEIbHbBIX
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NPEACTaBICHUN BBISBISATH U XAPAKTEPU30BATh CYUIECTBEHHbIE NPHU3HAKU H3y4aeMbIX
00BEKTOB — XWMHUYECKHX BEIIECTB W XHMHUYECKHX pEaKIuid, BBIABIATH 0OIIHe
3aKOHOMEPHOCTH, NPUYUHHO-CIEACTBEHHBIE CBSI3M W TNPOTHUBOPEUYUS B H3Y4YaEMBIX
npoliieccax U SBJICHUSX.

ba3oBrble uccienoBarebCKue 1eHCTBUA:

YMEHHUE HCIOJb30BaTh IIOCTABJIEHHBIE BOINPOCHl B KayeCTBE MHCTPYMEHTA
MO3HAHUS, a TaK)Ke B KauyecTBE OCHOBBI JJisi (OPMHUPOBAHUSI THUIIOTE3bI MO TMPOBEPKE
MPaBUJIbHOCTHU BBICKA3bIBAEMBIX CYIKJICHUI;

NpuoOpeTeHHe OmbITa MO0 I[JIAHUPOBAHWIO, OPraHu3allMd U MPOBEACHUIO
YUYEHHUYECKUX IKCIIEPUMEHTOB, YMEHHE HaOII0AaTh 32 X0JI0M IPOIEcca, CAMOCTOSTEIbHO
IIPOTHO3UPOBATH €ro PE3yNbTat, (HOPMYIUPOBATH 000OIIEHUS U BHIBOBI IO pe3yJbTaTaM
IPOBEJIEHHOTO OIbITA, UCCIEA0BAHUS, COCTABIIATH OTUET O MPOAETAHHON padoTe.

Pabora ¢ undgopmanueii:

yMEHUE BBIOMPATh, aHAIM3UPOBATh U MHTEPIIPETUPOBATH MH(DOPMAITNIO Pa3IMUHBIX
BUJIOB M (OpPM TPEICTABICHUS, TMOIY4aeMYK) W3 Pa3HBIX HCTOYHUKOB (HAYYHO-
NOMyJIsipHAsl JIMTEparypa XMMHUYECKOTO COJEp:KaHMs, CIPAaBOYHbIE MOCOOHS, pecypcChbl
WNuTepHeTa), KpPUTHYECKH  OICHMBATh  MPOTUBOPEUYMBYID W  HEJIOCTOBEPHYIO
UH(OPMAIIHIO;

yMEHUE NPUMEHSTHh pa3IMYHble METOJbl M 3alpochl MpU TMOHCKE U 0TOope
uH(GOPMAIMKA U COOTBETCTBYIOLIUX JIAHHBIX, HEOOXOAUMBIX JJIsl BHIMOTHEHUS YYEOHBIX U
NO3HABATEIbHBIX 3aJ]a4 ONpPENCIIEHHOTO THIIA, MPUOOpPETeHHE OmblTa B 00JacTH
WCIIOJIb30BaHUSI ~ MH(POPMAIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTMH,  OBJAJICHUE
KYJbTYypOW aKTUBHOT'O HUCIIOJIb30BAHUS PA3JIMUHBIX [TIOMCKOBBIX CUCTEM, CAMOCTOSITEIBHO
BBIOMpATh ONTUMANEHYIO (OpMYy TpEJCTaBICHHUS HHPOPMAIMK M WUIFOCTPUPOBATH
pelraeMbie 3aa9i HECIIOKHBIMH CXEMaMH, TuarpaMMaMe, APYTuMu popMamu rpaduku
U UX KOMOWHAIUSIMU;

yMEHHE  HCIOJIb30BaTh W aHANM3UPOBaTh B  Tporecce  y4deOHOW |
WCCIIEJIOBATEIbCKOW JIEATENBHOCTH HMH(POPMAMIO O BIMSHAW TPOMBIIUICHHOCTH,
CEIIbCKOI'0 XO35IMCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYIKAIOIIEH MPUPOTHON CPEIbI.

KoMMyHuUKaTHBHBIE YHHBEpPCAJIbHbIE Y4eOHbIe 1eliCTBHA:

YMEHUS 3a/1aBaTh BOMNPOCH! (B XOJA€ Auanora U (Wiau) AMCKYCCHM) IO CYIIECTBY
o0cyxnaemMol Tembl, (OPMYIHUPOBATH CBOM MPEIOKEHUS OTHOCUTEIBHO BBIMOTHEHUS
MPEJIOKEHHOW 33/1a4U;

YMEHHUSI MPEICTABIATh MOJyYEHHBIE PE3yJIbTaThl TO3HABATEIBHOUN JI€ITEIIbHOCTU B
YCTHBIX M TIMCbMEHHBIX TEKCTaxX; JejaTh MPE3EHTAIUI0 pPe3yJIbTaTOB BBIMOJHEHUS
XUMHUYECKOTO JKCIIEpUMEHTa (J1JabopaTOPHOTO OIMBITa, JIAOOPAaTOPHOM paboTHl MO
MCCJIEJIOBAHUIO CBOMCTB BEIIECTB, yUEOHOTO POCKTA);

yMEHUsI y4eOHOro COTpPYJHMYECTBA CO CBEPCTHHUKAMH B  COBMECTHOU
IIO3HABATEIbHOM M MCCIEIOBATEIbCKON JEATEIbHOCTH IPU PEIICHUH BO3HUKAIOIIUX
npoOieM Ha OCHOBE ydéTa OOIIMX MHTEPECOB W COTJIACOBAHUS MO3UIMKA (00CYKICHUS,
OOMEH MHEHUSMH, «MO3TOBbI€ IITYPMbD), KOOpPAMHAIMS COBMECTHBIX JACHCTBUIA,
oTpeJielieHne KPUTEPHUEB MO OIIEHKE Ka4eCTBa BBITIOJHEHHOW PaOOThI U JPYTHE).
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PeryasiTuBHbIC YHUBEpPCAJIbHbIC Y4eOHbIC JCHCTBHA:

YMEHUE CaMOCTOATEIBHO ONPEAENATh LENu JEATENbHOCTH, IIJIaHUPOBATh,
OCYLIECTBJISITb, KOHTPOJMPOBaTh U TMPU HEOOXOAUMOCTH KOPPEKTUPOBATH CBOIO
NeATeTLHOCTh, BBIOMpaTh Haubosiee 3(PQGEeKTUBHBIC CIOCOOBI pEIICHUS YYEOHBIX H
NO3HABATEIbHBIX  33Ja4, CAMOCTOSTEIbBHO  COCTaBIATh WM  KOPPEKTHPOBATh
MPEUIOKEHHBIN aJITOPUTM JCHCTBUM MPH BBINOJHEHUH 33JaHUN C y4ETOM IOJTYyYCHUS
HOBBIX 3HAHUN 00 uU3yyaeMbIX OOBEKTaX — BEIIECTBAX M pPEaKUHUsAX, OLICHUBATh
COOTBETCTBHE IIOJYUYEHHOI'O pe3yjbTaTa 3asBJIEHHON LEIH, YMEHHME HCIOJb30BATh M
AHAJIM3UPOBATH KOHTEKCTHI, IPEJIAracMbI€ B yCIIOBUH 3aJaHUM.

IHNPEIMETHBIE PE3YJIBTATDBI

B cocTtaBe mpenMeTHBIX pe3yJbTaTOB MO OCBOEHHUIO 00SI3aTENIBHOTO COJIEPIKAHMS,
YCTaHOBJICHHOTO JaHHOU (herepanpbHOil paboyeil mporpaMMoil, BBIIEISIOT: OCBOCHHBIC
oOy4JaromMMKCs Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI JAEUCTBUM, creruduieckue s
IPEeIMETHOM 00J1acTH « XUMHUS, BUABI IEATEIILHOCTH MO MOJIyYEHUIO0 HOBOTO 3HAHUSI, €r0
MHTEPIIpPEeTaluy, NMPeoOpPa30BaHUI0 W NPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX M HOBBIX
CUTYaLMSIX.

K xoniy obOyuenust B 8 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM YpPOBHE
JOJDKHBI OTpaXaTh C(HOPMUPOBAHHOCT y 00YJAIOIINXCS YMEHUM:

® pACKpBIBaTh CMBIC]I OCHOBHBIX XUMHUYECKHX IIOHATHUM: aTOM, MOJIEKYJa,

XUMUYECKUN DJJIEMEHT, IIPOCTOE BELIECTBO, CIIOKHOE BEIIECTBO, CMECh
(omHOpOAHAsE M HEOJHOPOAHAs), BAJEHTHOCTb, OTHOCHUTEIbHAs aTOMHas U
MOJIEKYJISIpHasi Macca, KOJIMYECTBO BEUIECTBA, MOJIb, MOJISIPHAsl Macca, MaccoBas
JIOJIT XUMHYECKOIO 3JEMEHTa B COEIMHEHHH, MOJIIPHBIM 00BEM, OKCHI,
KHMCJIOTA, OCHOBAaHHUE, COJb, DJJIEKTPOOTPHULATEIBHOCTh, CTEIEHb OKHCIICHUS,
XUMHUYECKasi peakius, KilacCuPUKalus peakuui: peakuud COeTUHEHUS,
pEakly Ppa3lIOKEeHHsI, PEaKIMM 3aMEelIeHUsl, peakuuu oOMeHa, 3K30- W
HIOTEPMUYECKHE pEaKIHH, TeIIoBoi d¢p(deKkT peakuuu, SAPO aToMa,
ANIEKTPOHHBIM CJIOM aTroma, aTOMHas OpOUTallb, PaAUyC aToMa, XUMHUYecKas
CBsI3b, MOJISIPHAS M HETIOJISIPHAsl KOBAJIEHTHAs CBSA3b, MOHHAS CBSI3b, HOH, KATHOH,
aHUOH, PACTBOpP, MaccoBas J0Jid BellecTBa (MPOICHTHAs KOHIICHTpalus) B
pacTBope;

® WJUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKHUX IOHATUN U MPUMEHATH

9TH MOHATHUS [IPU ONMCAHUU BEUIECTB U X MPEBPAILEHU;
® ICIOJb30BAaTh XMMUYECKYIO CUMBOJIUKY JJIsi COCTaBlieHUs (GOpMYJ BEUIECTB U
YPaBHEHHMI XMMHUYECKUX PEAKLUH;

® OmpeensTh BAJICHTHOCTh AaTOMOB DJEMEHTOB B OWHApHBIX COEJUHEHUSX,
CTENEHb OKHCJICHHUS 3JIEMEHTOB B OMHAPHBIX COCIUWHEHMSX, MPHHAIEKHOCTh
BELIECTB K OINpeAeNEHHOMY KJacCy COEOUHEHUH 1o QopMmysiaM, BHJ
XUMHUYECKON CBSI3U (KOBAJICHTHAS U MOHHASI) B HEOPraHUYECKUX COCAMHEHUSIX;

e packpeiBaThb cMbici [lepuoanueckoro 3akona J[. WM. Menneneesa:
JEMOHCTPUPOBATh  [OHUMAHUE  TEPUOJUYECKOM  3aBUCUMOCTH  CBOMCTB
XUMUYECKHUX 3JIEMEHTOB OT UX I0J10KeHus B [leproanueckoii cucreme, 3aKOHOB
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COXPaHEHMsI MacChl BEIIECTB, IOCTOSHCTBA COCTAaBa, aTOMHO--MOJIEKYJISIPHOTO
y4eHus, 3aKkoHa ABOTraapo;

OMKCHIBATh U XapaKTepu3oBaTh TabnuuHyro ¢opmy Ileproguueckoil cucteMsl
XUMHYECKUX 3JIEMEHTOB: pa3JinyaTh MOHITUS «TJIaBHAsI MOATrpynna (A-rpyrma)»
u «mobounas noarpymnmna (b-rpymnma)», Mansie 1 0OJbIIHE TEPHOABI, COOTHOCUTH
o0o3HayeHMs, KOTOpble uMeroTcs B Tabmuue «llepuoguueckass cuctema
xumuueckux anemeHToB 1. M. MenneneeBa» ¢ YUCIOBBIMU XapaKTEPUCTUKAMHU
CTPOCHHS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsn Aapa, 00IIee Yuciio
AJIEKTPOHOB M pacHpeieNIeHUE UX MO JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PHUIIMPOBATh XUMHUYECKHE DJIEMEHTbI, HEOPraHWYeCKHe BeIIeCTBa,
XUMUYECKHE peaklnH (110 YUCITY U COCTaBY Y4AaCTBYIOIIHUX B PEAKI[MU BEIIECTB,
o TeroBoMy 3 dekTy);

XapakTepu30BaTh (ONMUCHIBATh) OOIMIME XHMMHUYECKHE CBOWCTBA BEIIECTB
pPa3UYHBIX KJIACCOB, MOATBEPKIAasi OINUCAaHUE TMpPUMEpPaMH MOJEKYJISIPHBIX
ypaBHEHUI COOTBETCTBYIOIIMX XUMHUUECKUX PEAKIUH;

IIPOrHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KayeCTBEHHOTO
COCTaBa, BO3MOYKHOCTH MPOTEKAHUS XUMUYECKUX MPEBpPALICHUN B pa3IMYHBIX
YCIIOBHSIX;

BBIYKCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMUYECKOI'0 3JIeMEHTa 1o (opMyJie COECUHEHHUS], MaCCOBYIO
JIOJIF0 BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI MO YPABHEHUIO XUMUYECKOU
peakiuu;

IPUMEHATh OCHOBHBIE OIEpAallMM MBICIUTENBHON JAEATEIbHOCTH — aHalu3 U
CUHTE3, CpaBHEHHE, 0000IeHne, CHUCTEMATU3alMI0, KJIACCU(PUKAIIHIO,
BBISIBJICHUE TMPUYMHHO--CJICICTBEHHBIX CBA3€H — M1 U3y4YeHHUs] CBOMWCTB
BEILLECTB U XMMHUYECKUX PEAKIMI, ECTECTBEHHO-HAYYHbIE METO/bI MTO3HAHUS —
HaOJIIO/IEHUe, W3MEPEHHE, MOJEIMPOBAHUE, OKCIEPUMEHT (peajbHBIi U
MBICJICHHBIN );

CIIeZIOBAaTh TMpaBWJIaM TIOJb30BAHUSA XMMHUYECKOH MOCYIOH MU JabOpaToOpHBIM
0o0opyZ0BaHHEM, a TaKkKe MpaBHiaM 0OpalleHus ¢ BEECTBAMU B COOTBETCTBUU
C MHCTPYKIMSMHU IO BBINOJIHEHHUIO Ja0OPATOPHBIX XUMHUYECKUX OIBITOB IO
MOJyYEHUIO U COOMPAHUIO0 ra3000pa3HbIX BEMIECTB (BOJOPOJA M KUCIOPOAA),
IIPUTOTOBJICHUIO PACTBOPOB C ONPEACIEHHOW MAacCOBOM J0JEH pacTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh W MPOBOJAMTH XUMHUYECKHE OSKCIHEPUMEHTHI I10
pacno3HaBaHUIO PACcTBOPOB MIEIOYEH M KHCIOT C MOMOULIbKO HHJIUKATOPOB
(;rakmyc, peHondTanent, METHIOPAHK U IPYTHE).

K xonmy oOyueHus B 9 kJiacce TIpeaMETHBIE pe3yJbTaThl Ha 0a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh c(HOPMUPOBAHHOCTh y 00YYAIOIINXCS YMEHUM:

PAacKpbIBaTh CMBICI OCHOBHBIX XMMHWYECKHUX MOHSATHUN: XUMUYECKHU DJIEMEHT,
aTOM, MOJIEKYJIa, MOH, KATUOH, aHUOH, IIPOCTOE BEILECTBO, CIOKHOE BEILECTBO,
BAJICHTHOCTb, DJJIEKTPOOTPULIATENIBHOCT, CTEIEHb OKHUCICHHUS, XUMHUYECKas
peakuus, XUMUYecKas CB3b, TEIJIOBOM 3(@eKkT peakuuu, Mojb, MOJSPHBIN
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00BEM,  pacTBOp, DIEKTPOJUTHI, HEIICKTPOIMTHI,  IJICKTPOIUTHUECKAs
JTUCCOIMAIIMSI, PEAKIMH HOHHOTO OOMEHa, KaTaliu3aTop, XHMHYECKOe
paBHOBecue, OOpaTUMble M  HEOOpaTUMblEe  pEaKLUHUH, OKHUCIUTEIbHO-
BOCCTAHOBUTEIIbHBIE PEAKIMU, OKUCIUTENb, BOCCTAHOBUTEIb, OKHCIEHUE U
BOCCTaHOBJIGHHE,  aUIOTpomnus,  aM(pOTEPHOCTh,  XUMHYECKass  CBA3b
(KoBaJIeHTHas, MOHHAsI, METAJNIMYECKasi), KpUCTAJUIMUECKasl peléTka, KOppo3us
METaJUIOB, CIUJIABbl, CKOPOCTh XMMHUYECKOW PEAKLUHU, MPENEIbHO JI0ITyCTUMAas
koHueHTpauus [IJIK BemecTsa;
WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHSTHI U MPUMEHATH
3THU NOHSATUS MIPU OMUCAHUU BEILIECTB U UX MTPEBPALICHUI;
UCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUIsl COCTaBJi€HMs (POpMyJ BEIIECTB U
YPaBHEHUN XUMHUYECKUX PEAKIINIM;
ONpENENATh BAJEHTHOCTh U CTENEHb OKHCIEHUS XMMHUYECKHX 3JIEMEHTOB B
COCIMHEHUSX  Pa3IMYHOIO  COCTaBa, NPUHAMJICKHOCTh  BELIECTB K
OTpEeNEeNEHHOMY KJIACCy COEIMHEHUN 1Mo ¢GopMyiaM, BUJI XUMHUUYECKOW CBS3H
(KoBaNieHTHAas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKUX COCIUHEHMUSIX,
3aps] MOHA MO XMMHUYECKOW (opmyJie, XapakTep Cpelbl B BOAHBIX PAacTBOpPax
HEOPraHUYECKUX COEIMHEHUH, TUN KPUCTAJUIMYECKON pPEIIETKH KOHKPETHOTO
BELIECTBA;
packpeiBath cmbici llepuonuueckoro 3akona JI. WM. MengeneeBa wu
JEMOHCTPUPOBATH €r0 MOHUMAaHHUE: OMUCHIBATh M XapaKTePU30BaTh TAOIMUHYIO
dopmy [leproanyeckoii CHCTEMbl XMMUYECKUX DJIEMEHTOB: Pa3IN4aTh MOHSITHS
«rnaBHas moxarpynmna (A-rpymma)» U «mobouyHas mnoarpymnmna (b-rpymma)y,
Masible U OOJbIINE MEePUObl, COOTHOCUTh 0003HAUYEHUs, KOTOPhIE MMEIOTCS B
NEPUOANYECKON TaONHIle, C YNCIOBBIMH XapPaKTEPUCTUKAMHU CTPOCHHSI aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sAapa, oOllee YHCIO 3JIEKTPOHOB U
pacmpelieleHre UX 1O  DJEKTPOHHBIM  CIOsIM),  OOBSICHATH  00IIMe
3aKOHOMEPHOCTH B M3MEHEHUM CBOMCTB 3JIEMEHTOB M HMX COEIUHEHUI B
Ipeaenax MajblX IEepUOJOB M IVIABHBIX MOATPYNII C YYETOM CTPOCHHS HX
aTOMOB;
KJIaCCH(QHUIIMPOBATh XWMHUYECKHE DJIEMEHTHI, HEOPTaHWYEeCKHE BEIIEeCTBa,
XUMHUYECKHE peakuuu (10 YUCIY U COCTaBY Y4aCTBYIOIIUX B PEaKI[MU BEIIECTB,
no TerioBoMy 3¢ ¢eKTy, 1Mo HU3MEHEHHMIO CTENeHEH OKHCICHHUS XUMHUYECKHUX
AJIEMEHTOB);
XapaKTepru30BaTh (OMUCHIBATH) 00IIKE U crIEU(UIECKUE XUMUYECKUE CBOICTBA
IPOCTBIX M  CIOXHBIX BEIIECTB, IOATBEPXKJIAs ONUCAHUE [PUMEPAMHU
MOJICKYJISIPHBIX ¥ HMOHHBIX YPaBHEHHH COOTBETCTBYIOIIUX XHUMHUUYECKHUX
peakiuu;
COCTAaBJISAITh YPaBHEHUS 3JIEKTPOJIUTHUECKONW TUCCOLMALMM KUCIOT, IIEJ04Yel U
coJiel, TOJHbIE W COKpAIIEHHbIE YpaBHEHUS pEeaKIUil HOHHOrO OOMeEHa,
YpaBHEHHUs peakluid, MOATBEPKAAIOIIUX CYIIECTBOBAHUE T'€HETUYECKOU CBS3U
MEX/1y BELIECTBAMU PA3IMYHBIX KJIACCOB;
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PacKpbIBAThH CYIIHOCTb OKHCJIUTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKLIM
MOCPEJCTBOM COCTaBJIEHUS 3JIEKTPOHHOIO OalaHca 3TUX PeaKLUid;
MPOrHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHUS,
BO3MOXKHOCTH MPOTEKAHUS XUMUYECKUX MTPEBPAIICHUN B PA3TUYHBIX yCIOBUSIX;
BBIYHCIIATh OTHOCHUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMUYECKOI0 3JIeMeHTa 1o (opMyJie COEIUHEHHUS, MAaCCOBYIO
JIOJIF0 BEIIECTBA B PAacTBOPE, MPOBOJUTH PACUETHI MO YPABHEHHUIO XMMHYECKOU
peakiuu;

coOMo1aTh TpaBUjIa TOJIB30BAHUSA XMUMHUYECKOW IMOCYAOH M JIaOOpaTOPHBIM
0o0opyZ0BaHKEM, a TaK)Ke MpaBuia 0OpallEHUs C BEIIECTBAMU B COOTBETCTBHUHU C
WHCTPYKIHMSIMU TI0 BBITIOJHEHUIO JIAOOPATOPHBIX XWMUYECKUX OTBITOB IIO
NOJIYYEHHIO U COOMPAaHHIO ra3000pa3HbIX BELIECTB (aMMMAKa U YIJIEKUCIIOIO
rasa);

MPOBOJAUTH PEAKLUUHU, MOATBEPKIAIONINE KAYECTBEHHBIM COCTaB pa3IMYHBIX
BEILECTB: PACIO3HABATh OINBITHBIM yTEM XJIOPHUA-, OpPOMUI-, HOAMI-, KapOOHAT-
, docdart-, cunukar-, cyiabdar-, THIPOKCUA-UOHBI, KATUOHBI aMMOHUSI U MOHBI
M3YUYEHHBIX METAJJIOB, IPUCYTCTBYIOIINE B BOJHBIX PaCTBOPAX HEOPTraHUYECKHUX
BELIECTB;

MPUMEHSTH OCHOBHBIEC OIEpallMi MBICIUTEIbHONW AEATEIbHOCTH — aHalu3 |
CHUHTE3, CpaBHEHHE, O00O0OIIEeHHEe, CUCTEeMATHU3AIUIO, BBISBICHHE MPUYHHHO-
CJIIEICTBEHHBIX CBSI3€M — JUIsI M3YyYEHHS] CBOMCTB BEIIECTB U XUMHUYECKHUX
peakiuii, eCTeCTBEHHO-HAYYHbIE METO/IbI TO3HAHUSI — HAOJI0/IEHUE, U3MEpPEHUE,
MOJEIMPOBAHUE, SKCIIEPUMEHT (pEeaIbHbI U MBICJICHHBII).

18



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
HaunmeHnoBanue KoanuecTBo yacoB
Ne dieKTpoHHBbIE (U(PpOBHIE)
n/n PAICIOB W TEM Bcero Komrpoarntre Tpakriecikue o0pa3zoBaTejibHbIE PeCYpPChI
NporpamMmbl padoTsI padoThI
Paznen 1. IlepBoHavya/ibHbIe XUMHYECKHE TOHATHSA
XHUMHUS — BakKHast
11 00J1aCTh €CTECTBO3HAHUS 5 5 bu6nmmoreka [IOK
U MPAKTHYCCKON https://m.edso0.ru/7f41837¢
NeATeIIbHOCTH YeJIOBEKa
19 BemecTBa n xumuueckue 15 1 bubmoreka [IOK
peaxiuu https://m.edsoo.ru/7f41837c
Hroro no pazaeny 20
Paznen 2. BaxkHeiilue npeacTaBuTe/Id HEOPraHMYeCKMX BelecTs
51 Bo3snyx. Kucnopon. 6 bu6muotexa [IOK
' ITousTre 00 okcugax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o g 1 bubmmoreka [JOK
KHCIIOTaX U COJISIX https://m.edsoo.ru/7f41837c
53 Bona. PactBopsl. 5 1 1 bubnuoreka [JOK
[TonsiTrie 06 OCHOBaHHSX https://m.edsoo.ru/7f41837c
OCHOBHBIE KJIaCChI
2.4 HEOPTraHUYECKUX 11 1 1 Bubnmorexa LIOK
B https://m.edsoo.ru/7f41837c
COCTMHCHUH
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

Hroro no paznemny 30

Paspnean 3. Ilepuoanyeckuii 3akoH n Ilepuoanyeckas cucrema xumudeckux daeMeHToB JI. U. Menneneea. Ctpoenue
aToMOB. XUMHYeCKasi CBA3b. OKHCIUTEIbHO-BOCCTAHOBHUTE/IbHBIC PEAKIIUH

[Tepunoanueckuii 3aK0H U
[lepuonuueckas cucrema
3.1 XIZ\I/)IHI(;I;CK;; 3ne1(:4e(}:ITi)B 7 bubmmorexa IOK
https://m.edsoo.ru/7f41837c
. 1. Mennene-eBa.
CrpoeHnue aroma
3.9 8 1 bu6nmmoreka LIOK
https://m.edsoo.ru/7f41837c
Hroro o pazaeny 15 bubmmorexa IOK
https://m.edsoo.ru/7f41837c
PesepBHOE Bpems 3 bubmmoreia LIOK
https://m.edsoo.ru/7f41837c
OBLIEE KOJIMYECTBO 68 4 5
YACOB I10 ITPOI'PAMME
9 KVIACC
KounuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3ieioB U TeM (uudposrbie)
n/n NporpamMmmbl Bcero Kontpoabapie - Tpakruieckie oOpa3oBaTeJibHbIE
padoTbI padoTbl
pecypcbl
Paznen 1. BemecTBO M XUMHYECKHE PeaKIu
1.1 [ToBTOpEHUE U yriTyOieHne 3HaHU 5} 1 bubnnoreka [IOK
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https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OCHOBHBLIX pa3aciIOB KypcCa 8 Kimacca

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

19 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoteka [IOK
' XUMHYECKHX PEAKIIHIA https://m.edsoo0.ru/7f41a636
13 DJIEKTPOIUTUYECKAS TUCCOLIUALIMS. 8 bu6mmoreka [IOK
' XUMHUYECKHE PEAaKIUU B PaCTBOpax https://m.edso0.ru/7f41a636
Hroro no pazaeny 17
Pa3nen 2. HemeTa/ibl M HX COeIMHEHUSI
51 OO01mas xapakTepuCTUKa XUMUYECKUX 4 bu6nnoreka [JOK
' anemenToB VIIA-rpynmsl. [anoreHsr https://m.edsoo0.ru/7f41a636
- Oo6mas X&pé\lj(ll;sz/ICTI/IKa XgMI/I‘-IeCK.I./IX . BuGmorexa OK
: AJIEMEHTOB -rpynmsl. Cepa u e€
by P https://m.edsoo.ru/7f41a636
COCJIMHEHUS
s OObmas xapa\lfzepncha ZI/IMI/I‘—IGCKI/IX , BuGmorexa LOK
: JIEMEHTOB V A-TpyIIIIBI. T
OTIEMEHTO Py 0T https://m.edso0.ru/7f41a636
dbochop u ux coeruHEeHH
Ja Oobmas X&p?i(/l;sz/ICTI/IKa X;/I/MI/I‘-ICCKI/IX . BuGmorexa LOK
' BHeMeHTUOB TPYIHBL ZHACPOA | https://m.edsoo.ru/7f41a636
KPEMHUI U UX COSTUHCHHUS
Hroro no pazaeny 25
Paznen 3. MeraJiibl M X COeIMHEHUSI
bu6mmnoreka IJOK
3.1 i 4
Obme cRORCTEA MeTAILIOR https://m.edsoo.ru/7f41a636
3.9 Baxxnelime MeTamibl U X 16 bu6mmoreka IIOK

COeIMHEHUS

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

Hroro no paznemny 20
Paspnen 4. Xumus M oKpyskapmas cpeaa
41 BemecTBa u Matepuasl B dKU3HU 3 bu6mmoreka [IOK
' YeJoBeKa https://m.edso0.ru/7f41a636
Hroro no pazneny 3
PesepBHoe BpeMs 3 bubmorexa TIOK
P P https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I1O 68

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