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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo XMMHHM Ha YPOBHE OCHOBHOT'O OOIIEr0o 0Opa3OBaHWS COCTaBJICHA Ha
OCHOBE TpeOOBaHMU K pe3ylbTaTaM OCBOEHHUS OCHOBHOM 00Opa3oBaTENbHOW MPOrpPaMMBbI
OCHOBHOTO 00mIero o6pazoBanus, npenactaBieHHbIX B DI'OC OO0, a Takxke Ha OCHOBE
denepanbHOl paboueld MporpaMMbl BOCIUTAHUS M C Y4ETOM KOHIICTIIIMU TPENogaBaHUs
yueOHoro npeamera « XuMus» B o0pa3zoBaTenbHbIX opranusanusax Poccuiickoit @enepanuu.

[Iporpamma mo XxuMuu Aa€T MpelCTaBIEHUE O WENsIX, o0me crpaTteruu oOydeHws,
BOCIUTAHUS U Pa3BUTHs OOYYAIOIIUXCS CPEICTBAMHU y4eOHOIrO MpeIMeTa, YCTaHABIMBAET
00s3aTeNIbHOE IPEIMETHOE COAEPKAHUE, IPEyCMaTPUBAET pacIpeIeIeHUE €ro Mo KilaccaM
U CTPYKTypUpOBaHME IO pa3felaM M TeMaM [porpaMMbl IO XUMHUH, OIpPEAEIseT
KOJIMYECTBEHHbIE M KAuYeCTBEHHBIE XapaKTEPUCTHKU COJEPKaHUS, PEKOMEHIYEMYIO
MOCIIEIOBATENILHOCTh M3YYEHHUSI XUMHUHU C YUETOM MEXKIPEAMETHBIX U BHYTPUIPEIMETHBIX
CBSI3€l, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX OCOOEHHOCTEH O00yYaromuxcs,
ompesiesiieT BO3MOKHOCTH TMpeAMeTa IJsi peanu3aluid TpeOOBaHUU K pe3ylibTataM
OCBOCHHS OCHOBHOW 0Opa3oBaTelIbHOM MpOrpaMMbl Ha YPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusi, a Takxke TpeOOBaHMW K pe3yjbTaTaM OOy4YeHHUS XMMUU Ha ypOBHE Lienel
U3Y4YEHMs] TpeAMETa U OCHOBHBIX BHJIOB y4€OHO-IIO3HABATEIBLHOM JEATEIbHOCTU
00y4aroIerocst Mo OCBOCHUIO Y4eOHOTO COJIep KaHMUSL.

3HaHME XUMUU CIIYKUT OCHOBOM 17151 HOPMUPOBAHUSI MUPOBO33PEHUS 00YUaIOLIETrocs,
€ro TMpeACTABICHUA O MaTEepPUATbHOM E€IUHCTBE MHpa, BAXHYIO pOJb HIParOT
dbopMupyeMble XUMHEH MPEeJCTaBICHHUS O B3aUMOIIPEBPAIICHUSIX SHEPTUU U 00 IBONIOIUU
BEIIECTB B MPUPOJE, O MyTAX pEIIeHUs TI00aJbHBIX MPOOJIEM YCTOWYHBOTO PAa3BUTHUS
YEeJIOBEYECTBA — CHIPHEBOM, SHEPrETHUYECKOM, MUIEBOM M IKOJOTHYECKOM 0€30MacHOCTH,
poOJIeM 3IpaBOOXPAHCHHUS.

N3yuyenne xumun:

CIIOCOOCTBYET peau3alliii BO3MOXHOCTEW Ui CaMOpa3BUTHS M (POpMHUpOBaHUs
KYJIbTYpPbI TUYHOCTH, €€ 001Iel 1 PYHKIIMOHAIBLHON IPAMOTHOCTH;

BHOCUT BKJIaJ B (OPMHUPOBAHHE MBIIJICHUSI M TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromnmxcs, HaBBIKOB ux CaMOCTOSITEIbHOU yueOHOMI JESATENBHOCTH,
HKCIEPUMEHTAIIBHBIX U HCCIE0BATENbCKUX YMEHUN, HEOOXOAMMBIX KaK B TMOBCEIHEBHOM
YKU3HHU, TaK U B Ipo(ecCuOHANbHON AESITEIbHOCTH;

3HAaKOMHT CO CNEeUU(UKON HAyYHOTO MBIIUICHUS, 3aKJIaJbIBACT OCHOBBI IIE€IOCTHOTO
B3IJIAJla HAa €IMHCTBO MPHUPOABI MU UEJIOBEKA, SIBISETCS OTBETCTBEHHBIM JTalloM B
(GbopMHPOBaHUM €CTECTBEHHO-HAYYHON rPaMOTHOCTH O0yYaroIUXCsl;

crocoOcTByeT (OPMHPOBAHHIO IIEHHOCTHOTO OTHOIIEHHS K €CTeCTBEHHO-HAyYHBIM
3HaHUSM, K NPHUPOJE, K YEJIOBEKY, BHOCUT CBOW BKJIAJ B IKOJIOTHYECKOE OOpa30BaHUE
00ydJaromuxcs.

JlanHble HampaBieHUs B OOyYEeHMM XUMHUU 00ecleurBarOTCs  creuupukoit
coJiepKaHusl y4eOHOTO TpenMeTa, KOTOPBIM SBISETCS MEeNarormyeckd aJarnTHPOBAaHHBIM
oTpaskeHHueM 0a30BOM HAyKH XUMHH Ha ONPeIeIEHHOM 3Tane e€ pa3BUTHSL.

Kypc xumMuun Ha ypoBHE OCHOBHOT'O 00111er0 00pa30BaHUs OPUEHTHPOBAH HA OCBOCHHUE
O0y4YalIIUMHCS CUCTEMBI IEPBOHAYAIBHBIX IMOHATUNH XHMHH, OCHOB HEOPIaHMYECKOU
XUMHUH ¥ HEKOTOPBIX OTEIIbHBIX 3HAUUMBIX IMOHSATUH OPTraHMYECKONW XUMUH.

CtpykTypa coaepxaHusi MpOrpaMMbl IO XUMUU CQOPMUPOBaHAa Ha OCHOBE
CUCTEMHOT0 Mmoaxoja K e€ uzydyenuro. Coaep:kaHue CKJIaJbIBa€TCs U3 CUCTEMbI MOHATHI O
XUMHYECKOM 3JIEMEHTE U BELIECTBE M CUCTEMBI MOHATHI O XUMUYecKol peakuuu. O6e 3tu
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CHUCTEMBI CTPYKTYPHO OPraHU30BaHbI 110 MPUHLMNILY MOCIEAOBATEIBHOIO Pa3BUTHUSl 3HAHUMN
Ha OCHOBE TEOPETUUYECKUX MPECTABICHUN Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJISIPHOTO YYEHUSI KaK OCHOBBI BCETO €CTECTBO3HAHMS;

— [lepuonnueckoro 3akona JI. . MenneneeBa kak OCHOBHOT'O 3aKOHA XUMHH;

— YYEHHUSI O CTPOCHUU aTOMa U XUMHUYECKOH CBS3U;

— IPEJCTaBICHUM 00 3JEKTPOTUTUIECKOM TUCCOIMAIIMY BEIIECTB B PACTBOpax.

TeopeTnueckre 3HaAHUS PAcCMAaTPUBAIOTCA HA OCHOBE AMIIMPUYECKH IOJIYYEHHBIX U
OCMBICICHHBIX (DAKTOB, PA3BUBAIOTCS MOCIEOBATEILHO OT OJHOTO YPOBHSA K JPYTromy,
BBITIONHSSL PYHKIMHM OOBSICHEHUSI U TIPOTHO3UPOBAHUSI CBOMCTB, CTPOCHUS M BO3MOXKHOCTEH
INPAKTUYECKOTO IPUMEHEHUS U TIOJTyYEHUS U3Y4aeMbIX BEIIECTB.

OcBoeHue mporpaMMbl IO XMMHUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEJICTABICHUS O
XMMHUYECKON COCTABIJISIIOIICH HAYYHOM KapTHHBI MHpa B JIOTUKE €€ CUCTEMHOW MPUPOIBI,
LIEHHOCTHOTO OTHOUIEHUs K HAyYHOMY 3HAHUIO U METOJlaM IO3HaHMs B Hayke. M3ydueHue
XUMHUH MPOUCXOJUT C MPUBJICYEHUEM 3HAHUI W3 pPaHEE M3YUYEHHBIX YYEOHBIX MPEIMETOB:
«Oxkpyxarouuii Mup», «buonorus. 5—7 kinacce» u «Pu3uka. 7 Kiacey.

[Ipy w3ydeHHH XUMHUU TPOUCXOAUT (POPMUPOBAHHME 3HAHWUKW OCHOB XHMHUYECKOU
HAayKd Kak o00JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON JesATeIbHOCTU
YeJIoBEeKa U KaK OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphI. 3aJada y4eOHOro mpeamMera
COCTOUT B (POPMUPOBAHUU CUCTEMBI XUMHUYECKUX 3HAHUN — Ba)KHEHIINUX (HaKTOB, TOHITHIA,
3aKOHOB U TEOPETUUYECKUX TMOJIOKEHHUM, JTOCTYIHBIX OOOOIICHHI MHPOBO33PEHYECKOTO
XapakTepa, si3bIka HayKH, B MPUOOIICHUU K HAYYHBIM METOJaM TMO3HAHUS MPH U3yUYCHUH
BEIIECTB M XUMUYECKUX peakluid, B GOPMUPOBAHUHU U PA3BUTHUU MO3HABATEIHHBIX YMEHUUN
U UX IPUMEHEHUH B y4eOHO-TI03HABATENIbHON U y4eOHO-UCCIIEeI0OBATEIBCKON 1eATETbHOCTH,
OCBOEHHUH IpaBuJI 0€30M1aCHOr0 0OpAIEHUs C BEIIECTBAMH B [IOBCEITHEBHOM KU3HU.

[Tpu M3y4eHnn XMMHUU Ha YPOBHE OCHOBHOI'O 00IIEro oOpa3oBaHUs BaKHOE 3HAUECHUE
npUOOpENU TaKue 1eNd, KaK:

—  (QopMuUpOBaHHME  HWHTEIUIEKTYaJIbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUUECTBY, CAMOCTOSTEILHOMY MPUHATUIO PEIIEHUN, CIIOCOOHOM
aIalITUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBUSM KU3HH,

— HaNpaBlIEHHOCTh OOy4YeHHUs HA CHUCTEeMATHYeCKOe MPHOOIICHHE OO0YyYaronmxcs K
CaMOCTOSITEIbHOW  MO3HABaTENbHOM  JIEATEIbHOCTH, HAay4YHbIM METOJaM  IO3HAHUS,
(bopMHUPYIOIIMM MOTHBALIMIO U PA3BUTHE CITIOCOOHOCTEN K XUMUU;

— obecrieyeHrne yCIOBUHM, CIIOCOOCTBYIONIUX MPHOOPETCHUIO O0YYAIOUTUMUCS OIBITa
pa3HOOOpa3HOW  JEeATENbHOCTH, T[O3HAHMS M CAMOTO3HAHMS, KIIOUEBBIX HABHIKOB
(KJTIOYEBBIX KOMIIETEHLHMI), UMEIOLIUX YHUBEPCAJIbHOE 3HAUEHHUE IJISl Pa3IU4HbIX BUJOB
NEATENBHOCTH;

— (¢opmupoBaHue 00Mmel QyHKIIMOHATHLHON M €CTECTBEHHO-HAYYHOW IPaMOTHOCTH, B
TOM 4YHUCJI€ YMEHUN OOBSICHATh M OLEHUBATH SIBJICHUS OKPYXAIOUIEr0 MHUpa, UCHOIb3YS
3HAHUS U OTBIT, OJTYYEHHBIE TTPU U3YUYEHUU XUMUH, MPUMEHSTh UX MPU PEIICHUHU MPoOdIIeM
B [IOBCEIHEBHOW JKU3HU U TPYIOBOM ACATEIBHOCTH;

— dopmupoBanrne y oO0y4arommxcss TYMaHUCTUYECKUX OTHOIICHHWH, TOHUMAHHUS
IEHHOCTH XHWMHUYECKUX 3HAHUM g BBIPAOOTKH HKOJIOTMYECKH 11e1eco00pa3Horo
MOBEJICHUSI B OBITY M TPYAOBOM NEATENBHOCTH B LIEISIX COXPAHEHHUS CBOETO 3/I0pPOBbS U
OKPY’KaIOIIEH IPUPOSHOUN CPE.IbI;

— Dpa3BUTHE MOTHBAIMM K OOYy4YEeHMIO, CIOCOOHOCTEHl K CaMOKOHTPOJIO H
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHMSI OOIIEYEIOBEUECKHX IIEHHOCTEH, TOTOBHOCTH K
0CO3HAaHHOMY BBIOOPY NPOGWIIA U HAPABICHHOCTH AabHEHIIIEro 00yyeHHs.



OO6mee uMcnO 4acoB, OTBEACHHBIX [UIsl M3YYEHUS XHMHUU HA YPOBHE OCHOBHOIO
obmrero oopa3zoBanus, coctaBiseT 136 gaco: B 8 kitacce — 68 yacoB (2 yaca B He/IeN0), B 9
Ki1acce — 68 yacoB (2 gaca B HEJIEINIO).



COJAEP)KAHUE OBYYEHUA

8 KIIACC

IlepBoHa4abHBbIE XUMHYECKHE TOHATHSA

[Ipeamer xumuu. Ponb XuMuu B JKM3HU 4YelloBeKa. XUMHS B CUCTeMe Hayk. Tema u
BellecTBa. PU3NUeCKUe CBOWCTBA BEHIECTB. ATrperaTHoOe€ cocTosiHME BelecTB. [loHsTHE O
MeTo/ax Mo3HaHusl B XuMuu. YucTeie BemecTBa U cMecu. CriocoObl pa3iesieHus! CMECceH.

ATOMBI U MOJEKYJIbl. XUMHUUYECKUE 3JIEMEHThl. CHUMBOJIBI XUMHYECKUX 3JIEMEHTOB.
[IpocTslie U cl0KHBIE BelllecTBAa. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumnueckas ¢opmyna. BaneHTHOCTP aTOMOB XHUMHYECKHX JJIEMEHTOB. 3aKOH
MOCTOSIHCTBAa cocTaBa BemiecTB. OTHOcUTenbHas arTomHass Macca. OTHOCUTENIbHAs
MOJIEKYJISIpHast Macca. MaccoBas J10J1s1 XUMHUYECKOTO JIEMEHTA B COCIUHEHUN.

KonuuecTtBo BemecTBa. Moinb. MosipHas Macca. B3auMocCBsI3b KOJMYECTBA, MacChl U
Yyucia CTPYKTYPHBIX €IMHHUIL BemecTBa. Pacuérel mo popMynam XUMHUYECKUX COCTUHEHUH.

du3znueckue U XMMHUUYECKUE SIBICHUA. XUMHUYECKas peakuus U e€ MpU3HaKU. 3aKOH
COXpaHEeHHs] MacChl BEIIeCTB. XUMHUYecKue ypaBHeHUs. Kiaccudukanus XUMHUECKHX
peakiuii (COeIMHEHMS, PA3JIOKEHHUS, 3aMeIIeHUs, 0OMEHa).

Xumuueckuii IKCnepumenm:

3HaKOMCTBO C XUMHUYECKON TOCYI0M, TpaBMiIaMu paboThI B TaOOpaTOPUU U MpUEMaMu
oOpalieHus ¢ J1abopaTOpHBIM 000pYAOBaHUEM, U3yUEHUE U ONMCaHue (U3HMUECKUX CBONCTB
00pa3IoB HEOPraHUYECKUX BEIIECTB, HAOMIOieHne (HU3NYeCKUX (TUIaBJICHUE BOCKA, TAasHHE
JbJa, pacTHpaHHE caxapa B CTYNKE, KUIEHUE W KOHJEHCALMs BOAbl) U XUMHUUYECKHUX
(ropeHue cBe4M, MPOKAIMBAHHE METHOW MPOBOJIOKH, B3aUMOJCHCTBUE MeNla C KHCIIOTOM)
SABJICHUM, HAOIIOJEHWEe M ONUCAHWE TPU3HAKOB TMPOTEKAHHS XUMUUYECKHX pPEaKIui
(paznokeHue caxapa, B3aUMOJIEHCTBUE CEPHOM KHUCIOTHI C XJIOPUAOM Oapusi, pa3ioKeHue
runpokcuaa meau (II) mpu HarpeBaHuu, B3aMMOJIEHCTBHUE Kelle3a ¢ PACTBOPOM COJIM METU
(II), m3yueHue crmocoOOB pasleieHus cMecel: C TOMOIIbI0 MarHuTa, (UIBTPOBaHUE,
BBITIAPUBAHKE, NUCTWLIALMS, XpomaTorpadus, MPOBEJACHUE OUYHUCTKU TMOBAPEHHOW COJIH,
HAOJIIOJICHWE M ONHCAHWE PE3YJIbTAaTOB TMPOBEICHUS OMNBITA, HILTIOCTPUPYIONIETO 3aKOH
COXpaHEHHUsI MacChl, CO3/IaHNE MOJIeNIel MOJIEKYI (IIapOCTEP>KHEBBIX ).

BaxHelilue npeacTaBuTe M HEOPraHMYECKUX BelleCTB

Bo3nyx — cMech razoB. CoctaB Bo3ayxa. Kucinopoa — 3J€MEHT U mpOCTOE BEHIECTBO.
Haxoxxnenue kuciopona B mpupoje, (U3NUYECKHe W XUMHYECKHE CBOMCTBa (peakuuu
roperus). Oxcuzapl. [lpumenenuwe xkuciopona. CrnocoObl TONYYeHHUS KHUCIOPOJa B
nabopaTopuri W TpOMbBIIUIEHHOCTH. KpyroBopor kuciopoga B mpupome. O30H —
ITIOTPOITHASI MOJU(BUKAIIHS KUCIOPOIA.

TernoBoit 3 GheKT XUMHUYECKON peakiuu, TEPMOXHMMHYECKHE ypaBHEHHUS, JK30- H
HAOTEPMUUYECKUE peakiuu. TOIIMBO: yroiab U MeTaH. 3arps3HEHUE BO31yXa, YCUJICHUE
NapHUKOBOTO 3(pdekTa, pa3pylieHrne 030HOBOTO CIIOSL.

Bomopon — snemeHT M mpocroe BemiecTBo. HaxoxkaeHue Bojopoaa B MpHUPOJIE,
dbuznueckne W XUMHYECKHE CBOWCTBA, MPUMEHEHHE, CIOCOObI moiydeHus. Kucioter u
COJIH.

MounsipHblii 00bEM Ta30B. PacuéThl MO XMMHUYECKUM YpaBHEHUSIM.

dusnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopsl. Haceimennsie u
HEHACHIIIICHHBIE PacTBOPHL. PacTBOPUMOCTh BeliecTB B Boje. MaccoBas J0Jis BEIeCTBa B
pactBope. XuMuueckue cBorcTBa Bojibl. OcHOBaHMs. Posib pacTBOPOB B MPUPOJIC U B )KU3HU



yesoBeka. KpyroBopot Bozibl B pupoJe. 3arpsi3HeHHe TpUpOAHbIX BoA. OXpaHa U OYHCTKA
IIPUPOJHBIX BOI.

Knaccudukanust Heopranmveckux coenuneHuid. Oxcuapl. Kiaccudukamus okcumos:
coseoOpasyromue (OCHOBHBIE, KHCIIOTHBIE, aM(OTEpHbIE) M  HECOJeo0pa3yroIIHe.
Homenknarypa okcunoB. dusmyeckne M XUMUYECKHE CBOMCTBa OKcuIoB. IlomyueHue
OKCH/IOB.

OcHoBanus. Knaccugukanuss OCHOBaHMM: IIENIOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenxkiiatypa ocHoBaHul. PU3NYECKUE U XUMHUUYECKHAE CBOMCTBA OCHOBaHMM. [loyuenne
OCHOBAaHUM.

Kucnorel. Knaccupukaumss xucnor. Homenknatypa kucior. @usnyeckue u
XMMHYECKHE CBOMCTBA KUCHOT. Psn aktuBHOocTM MetayuioB H. H. bekerosa. Ilomydyenue
KHCJIOT.

Comun. Homenkmarypa coneil. ®Pusnyeckue U XHUMHUYECKHE CBOWMCTBA COJEH.
[Tonmyuyenue cosnen.

['eneTnyeckas CBsI3b MEXAY KJIACCAMH HEOPTraHUYECKUX COCAMHEHUMN.

Xumuueckuii IKCnepumenm:

KAUEeCTBEHHOE OIPEACIICHUE COAEPXKAaHMsS KHCIOPOJa B BO3AYyXE, IOIy4YEHUE,
coOupaHue, pacno3HaBaHWE€ W  U3Y4YEHHE  CBOWCTB  KHUCJIOpOJa, HaOII0JeHue
B3aUMOJICIICTBUS BEIIECTB C KHUCJIOPOJAOM U YCIIOBHUS BO3HUKHOBEHUS U MpEKpalleHUs
ropeHus (moxkapa), O3HAKOMJIEHWE C O0pa3laMud OKCHIOB W OIKMCAHUE WX CBOWCTB,
NoJIyueHue, coOupaHHe, paclo3HaBaHUE M HW3Y4YEHUE CBOMCTB BOJOpoAa (TOpEeHHE),
B3auMojieiicTBue Bojaopoga ¢ okcuaom wmenu (1)  (BO3MOXXKHO — HCHONB30BaHUE
BUJICOMATEPHUAIIOB), HA0IIOIeHHE 00pa3IloB BEIIECTB KOJUYECTBOM | MOJIb, UCCIIEIOBAaHUE
0COOEHHOCTEN pacTBOPEHMsI BELIECTB C Pa3IMYHOM pPACTBOPUMOCTHIO, HMPHUTOTOBIIEHUE
pPacTBOPOB C ONPEACIEHHON MAacCOBOM JOJIEM pACTBOPEHHOIO BEIIECTBA, B3aUMOJCHCTBUE
BOJIbI C METAJUIaMH (HaTpUeM M KajbIiueM) (BO3MOXKHO HUCIIOJIb30BAaHUE BUIEOMATEPUATIOB),
uccienoBaHue 00pa3lloB HEOPTaHWYECKUX BEIIECTB PA3JIMYHBIX KIACCOB, HaOIIO/IEHUE
U3MEHEHUs OKPAaCKM HHJWKAaTOPOB B pPACTBOPAX KHUCJIOT W IIEJIOYEH, H3YyUYECHHE
B3auMozeiicTBus okcuaa Meau (II) ¢ pactBopom cepHON KHUCIIOThI, KUCJIOT C METaJJIaMH,
peakuuii HEWTpaau3allH, MOJYYEHHE HEpPaCTBOPUMBIX OCHOBAHWM, BBITECHEHHE OJHOTO
MeTajula JIPYyTMM W3 pPacTBOpa COJM, PEIICHHE OSKCIEPUMEHTAJbHBIX 3aJad IO TEMeE
«BaxHenmue Ki1acchl HEOPraHMYECKUX COCTUHEHUIN.

Ilepuoanueckuii 3axkoH u Ilepuoguyeckasi cucrema XUMHUYECKUX djeMeHTOB /I,
N. MenneneeBa. CrtpoeHue aTomMoB. XumH4yeckasi CBs3b. OKHCIUTEIbHO-
BOCCTAHOBHTE/IbHbIE PeAKIIUN

[lepBrie MOMBITKK KiIacCU(PHUKAIMU XUMHUYECKUX 3JieMeHTOB. [loHsTHe O Tpymnmax
CXOJIHBIX 3JIEMEHTOB (ILIEJIOYHbIE M IIEJIOYHO3EMENIbHbIE METaJUIbl, TAJIOT€Hbl, UHEPTHbBIC
rasbl). JE€MEHTHI, KOTOpbIe 00pa3ytoT aM(pOTEPHBIE OKCHUIBI U THAPOKCHIBI.

[lepnomnueckuii 3akoH. [lepnogmyeckass cucrema xumudeckux syemeHToB J[. M.
MenneneeBa. Koporkoneprnonnas u juHHONepuoHas ¢Gopmel [lepnonndeckoir cuctemsl
xumuueckux smemeHToB [[. M. Mennpeneea. Ilepuoast u rpynmnbl. @U3HYECKUN CMBICIT
MOPSIAKOBOTO HOMEPA, HOMEPOB MEpUOa U TPYNIbI JIEMEHTA.

Crpoenne artomoB. CocraB artomMHbIX saep. M3oromsl. OnexTpoHbsl. CTpoeHue
DJIGKTPOHHBIX O000JIOYEK aTOMOB TMepBbIX 20 XuMUYecKuX djemMeHToB lleproamueckoi
cucreMsl [[. . MenaeneeBa. XapakTepuCTHKa XUMHUECKOTO 3JIEMEHTA IO €0 MOJ0KEHHUIO
B [Iepuonnueckoi cucreme /. 1. Menneneesa.



3aKOHOMEPHOCTH  H3MEHEHMsS  paguyca  arOMOB  XMMMYECKMX  JJIEMEHTOB,
METAJUINYECKUX U HEMETAJUINYECKUX CBOMCTB I10 TPYyIIaM U IIEPUOIAM.

3nauenue Ilepuoguueckoro 3akoHa u llepuonuueckoil CHUCTEMBl XHUMHUYECKHUX
AJIIEMEHTOB JJIsl pa3BUTHs HAYKHU U NpakTuku. [[. 1. MenneneeB — yd€HbIN U IPaKJaHHH.

Xumunueckass — cBa3b.  KoBaneHTHass  (mosispHasl M HENOJSIpHAasg)  CBSI3b.
DIEKTPOOTPHULIATEIBHOCTh XUMUYECKUX 3JIEMEHTOB. FIOHHAs CBS3b.

Crenenp oxucineHus. OKHUCIUTEIbHO-BOCCTAHOBUTENbHBIE peakuuu. llponeccs
OKHCJIEHHsI U BOCCTAaHOBJIEHHs. OKHCINTENN U BOCCTAHOBUTEIIH.

Xumuueckuii sIxcnepumenm:

U3y4YeHHE 00pa3lioB BEUIECTB METAJIIOB U HEMETAJIJIOB, B3aUMOJIEHCTBHUE THIPOKCHIA
IIMHKa C pacTBOpaMU KHUCJIOT M WIEJIOYEH, IPOBEICHUE OIBITOB, WJUIKOCTPUPYIOIINX
IPUMEpPbl OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEaKIUil (rOpeHue, peakiuu pa3iokKeHHUs,
COCTMHEHUA).

Mesxcnpedmemmnuie céasu

Peanuzanuss MEXNpeAMETHBIX CBA3€d IpPU M3YyYEHUM XUMUH B § Kiacce
OCYILIECTBIISIETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHUH, TaK U
MOHATUH, ABJISIIOIIUXCS CUCTEMHBIMHU JUISl OTACIIBHBIX IPEAMETOB €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIE MOHSATHSA: HAay4HBIM (pakT, rUmoresa, TEOpus, 3aKOH,
aHalu3, CHUHTE3, KJIacCU(pUKAIUs, [EePUOJUYHOCTb, HAOJIOJIEHHE, OSKCIIEPUMEHT,
MOJICIINPOBAHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE.

®dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIWJ, H30TOIIbI,
pPalMOaKTUBHOCTh, MOJIEKYJIa, JIEKTPUUECKUI 3apsij, BEIIEeCTBO, TeJIO, 00bEM, arperatHoe
COCTOSIHUE BEIIECTBA, I'a3, PU3NYECKUE BETUUNHBI, EAUHUIIBI U3MEPEHHUS, KOCMOC, IJIAHETHI,
3B&3161, ComHIIE.

buonorus: ¢poTocuHTe3, ABIXaHUE, OMOChEpa.

['eorpadus: armocdepa, ruzxpochepa, MUHEPATIbl, TOPHbIE MOPOJBI, IOJIE3HbIE
HCKOIIaeMbl€, TOIUIMBO, BOJAHBIE PECYPCHI.

9 KITIACC

BeurecTtBo 1 XUMHYECKas peaKIus

[lepnonnueckuii 3akoH. [lepnogmyeckas cucrema xumudeckux snemeHToB J[. M.
MenneneeBa. CTpoeHHE aTOMOB. 3aKOHOMEPHOCTM B HM3MEHEHHMHM CBOWCTB XUMHUYECKHX
JIEMEHTOB IIEPBLIX TPEX MEPUOMNOB, Kajus, KajablUsid U UX COCAUHEHUN B COOTBETCTBUU C
IIOJIOXKEHUEM DJIEMEHTOB B [leproanueckol cucTtemMe U CTPOEHUEM UX aTOMOB.

CrpoeHue BemecTBa: BUABI XMMHUYECKOW CBA3U. THIIBI KPUCTAUIMYECKUX PEHIETOK,
3aBUCUMOCTH CBOMCTB BEILIECTBA OT THUIMA KPUCTAJUIMYECKOW PEIIETKH U BHUJIA XUMUYECKOU
CBSI3U.

Knaccudukanus 1 HoMEHKIaTypa HEOPTraHUYECKUX BEIIecTB. XUMHUYECKHUE CBOMCTBA
BEILIECTB, OTHOCSIIMXCS K pPa3IM4yHbIM KJIACCAM HEOPTaHMYECKUX  COCIUHEHHUI,
TEHETUYECKAsl CBSA3b HEOPraHUYECKUX BEIECTB.

Knaccudukanus XuUMHYECKHUX pEaKIMid MO pa3iIUyHBIM TMpU3HAKaM (M0 YUCITY H
COCTaBYy YYacTBYIOIIMX B PEAKIMU BEILIECTB, MO TEIIOBOMY 3G (dEKTy, M0 H3MEHEHHIO
CTETICHEH OKHUCIEHUS XHMHUYECKHMX JJIEMEHTOB, II0 OOpaTUMOCTH, TIO YYacCTHIO
KaTajan3aropa). JK30- U S3HI0TEPMHUUYECKHUE PEAKLIUU, TEPMOXUMHYECKUE YPaBHEHUSI.

[TonsiTre o ckopocTu XxuMHUeckon peakiuu. [lonstre 06 0OpaTUMbIX 1 HEOOPATUMBIX
XUMHYECKUX peakiusax. [loHaTHe 0 roMOreHHBIX M reTeporeHHbIX peakuusax. [lonstue o



karanuse. [loHATHE O XMMHYECKOM paBHOBeCHH. DaAKTOPBI, BIUAIOLUIME HA CKOPOCTH
XUMUYECKON PEaKLMU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHCIHUTENIbHO-BOCCTAHOBUTENBHBIE PEAKIIUU, 3JIEKTPOHHBIA OalaHC OKUCIUTENIbHO-
BOCCTaHOBUTEIILHOMN peaKInH. CocraBneHue YpaBHEHUI OKHCIIUTEIBHO-
BOCCTAaHOBUTEIBHBIX PEAKIUI C UCIIOIB30BAHUEM METO/1a AJIEKTPOHHOTO OajaHca.

Teopust 3JIEKTPOIUTUYECKONW JTUCCOLUMALMU. OJIEKTPOJUTBI U HEIJIEKTPOJIUTHIL.
KaTtnonsl, aHnOHBI. MeXaHW3M TUCCOIMALMY BEIIECTB C PA3JIMYHBIMU BUAAMU XUMHUYECKOMN
cBs3u. CteneHb nuccoruaiii. CUIIbHbBIE U ClTa0ble AIEKTPOJIUTHI.

Peakuuu nmonHoro o6mMeHa. Y cioBUsl MPOTEKAHUS peakuii HOHHOTO 0OMEHa, MOJTHbIe
U COKpaliéHHbIE MOHHBIC ypaBHEHHUs peakiuil. CBONCTBAa KUCJIOT, OCHOBAHHMM M coJiel B
CBETE MPEJCTABICHUM 00 3JIEKTPOIUTUUYECKOU aucconuanuu. KadecTBeHHbIE peakiuu Ha
noHbl. [loHATHE O TMIpOIN3E CoJei.

Xumuueckuit Ikcnepumenm:

O3HAKOMJICHHE C MOJIEJIIMU KPUCTAJUIMYECKUX PEMIETOK HEOPTaHUYECKUX BEIECTB —
METAJIOB M HeMeTauioB (rpadura M anmasza), CIOKHBIX BEHIECTB (XJIOpHAA HATpUA),
UCCJIEA0BAaHUE 3aBUCUMOCTH CKOPOCTH XMMHMYECKOW pEaKIMu OT BO3JAEHCTBUS Pa3IMYHBIX
(GakTOpoB, HCCIENOBAHHE  DBJIEKTPOMPOBOJAHOCTA  PACTBOPOB  BEIIECTB, IMpolecca
JIMCCOIMAIINUA KUCTIOT, IIEeJI0Ye U coyieil (BO3MOXKHO HCIIOJIb30BaHUE BHJIEO MATEPUAIOB),
MPOBEJIEHUE ONMBITOB, MILTIOCTPUPYIOMINX MPU3HAKU MPOTEKAHUS pEeaKIMii HOHHOTO OOMeHa
(oOpazoBaHme ocajika, BbIJEIECHUE ra3a, 00Opa30BaHKUE BOJbI), OMBITOB, WLIIOCTPUPYIOIINX
MpUMEPhl OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKIUi (TOpEHUE, PEaKIMHU Pa3I0KEHUs,
COCJIMHEHUsI), pACNO3HABAaHUE HEOPraHWYECKUX BEIIECTB C IOMOIIBI0 KadyeCTBEHHBIX
peakiMil Ha MOHBI, PEIICHUE SKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTa/uibl 1 UX cOeIMHEHUS

OO6mias xapakTepucTuka ragoreHoB. OCOOCHHOCTH CTPOEHHUS aTOMOB, XapaKTEPHbBIC
creneHu okucieHusi. CTpoeHue U (U3MUYECKUEe CBOMCTBA MPOCTHIX BEIIECTB — TajOreHOB.
XUMHYECKHE CBOMCTBA Ha MpUMEpe Xjopa (B3aMMOAECHCTBUE C METalIaMH, HEMETaJJIAMH,
niesnoyamMu). XjopoBogopor. ConsiHas KHCIOTa, XUMHUYECKHE CBOWCTBA, TMOJyYEHHUE,
npuMeHeHue. JleMcTBue xjopa M XJIOPOBOJOPOJA HA OPraHU3M 4YelloBeKa. BakHeiue
XJIOPUJIBI M UX HAXO0XKJAEHUE B IPUPOJIE.

O6mas xapaxktepuctuka 31eMeHToB VIA-rpynmbel. OcOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHbIe cTeneHu okucieHus. CtpoeHne U pu3nueckue CBOMCTBA MPOCTHIX BEIIECTB —
KHUCTIOpO/Ia W Cepbl. AIIIOTPOIHBIE MOIU(MUKAIMN KHUCIOPOJa M Cepbl. XHUMHUYECKUE
cBoiicTBa cepbl. CepoBOJOpOI, CTpOoeHHE, PU3NUECKUE U XUMHUYEeCKHe CBOMCTBA. OKCHIbBI
cephl Kak TMPEACTABUTENM KHUCIOTHBIX OKcuaoB. CepHas KucioTa, (¢GU3HMYECKUE U
XMMHYECKHE CBOWCTBa (00IIME KaK MpPEICTAaBUTENsl Kiacca KUCIOT U crenuduyueckue).
XUMHUYECKHE PEaKINH, JIeXkKAlIUe B OCHOBE MPOMBIIUICHHOTO CIIOC00a MOTy4YeHus: CepHOu
KUCHOTHL. [IpuMenenue cepHort KucioThl. COMM CEPHOM KUCIOTHI, KAYECTBEHHASI PEaKIUs
Ha cynbdar-uoH. Haxoxnenwe cepsl M €€ COCNMHEHUH B MpUpOAE. XUMHUUYECKOE
3arpsi3HEHUE OKPYKAIOIIEeW Cpelibl COSUHEHUSIMU Cepbl (KUCIOTHBIE JOXK]IU, 3arpsi3HEHHE
BO3/lyXa 1 BOJIOEMOB), CIIOCOOBI €ro MpeJOTBPAILICHHUS.

OO6mias xapaktepuctrka 3jeMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKTepHbIC CTETICHH OKHUCIEHUS. A30T, paclpocTpaHEHUE B MPUPOAE, (U3NYECKUE U
XUMHUYecKue cBoicTBa. KpyroBopor a3zora B mpupome. AMMmHak, ero (usndeckue u
XUMUYECKHE CBOWCTBa, TMoJiyueHHE W mpuMeHeHue. Conu aMMOHMs, UX (U3HYECKUE H
XMMHYECKHE CBOMCTBA, MpUMeHeHue. KauecTBeHHas: peakiysi Ha MOHbl aMMOHUS. A30THAas
KHUCTIOTa, e€ MoydeHne, (GU3NUecKre U XUMUUIECKUe CBOMCTBA (00IIHNe KaK MPeaCTaBUTEINs
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KJ1acca KUcioT u cnernuduyeckue). Mcnonp3oBaHue HUTPATOB U COJIEH aMMOHHMSI B KaUeCTBE
MUHEPAJIbHBIX y100peHnil. XUMHUECKOe 3arps3HeHNe OKPYXKaIolen cpeibl COeTMHEHUIMU
a3ora (KHCIOTHBIE JOXKIW, 3arps3HEHHE BO3/AyXa, MOYBHI U BOA0EMOB). Docdop,
ajoTpornuble Mogudukanuu ¢ocdopa, GuU3MUECKHEe U XUMHUYECKHE cBoicTBa. OKcun
dochopa (V) u dochopnas kuciaora, GuU3MUIECKUEe U XUMHUUYECKHE CBOMCTBA, MOJTy4YEHHUE.
Hcnonb3oBanue pochaTtoB B kKauecTBE MUHEPAIBHBIX YAOOPEHUN.

O6masa xapakrepuctuka 3aeMeHToB IVA-rpynmbel. OcCOOEHHOCTH CTPOEHHUS aTOMOB,
XapaKTepHblE  CTETEHM  OKHUCIEHUs.  YTIEepol,  aUIOTPONHBIE  MOJIU(UKAIINH,
pacnpocTpaHeHue B TMpHupoAe, (U3MUEeCKMe U XUMHUYECKHE CBOWCTBA. AJCOpOIus.
Kpyrosopot yriaepoaga B mpupone. Okcuubl yriepoia, MX (QU3NYECKHE U XUMHUYECKHE
CBOICTBa, JACHCTBUE HA XUBbIE OPraHU3MBbI, MOJYyYEHUE U NPUMEHEHHUE. DKOJOTUYECKUE
npoOsieMbl, cBA3aHHbIE ¢ okcuiaoMm yriaepona (IV), rumoresa rio6anbHOTO MOTEIUICHUS
KJIUMaTa, MapHUKOBBIA 3¢ dexT. YrompHas kuciaora U e€ conu, UX (U3MUECKHEe U
XUMHUYECKHE CBOMCTBA, MOJTyYeHUE U NpuMeHeHue. KauecTBeHHas peakuusi Ha KapOoHaT-
uoHbl. Vcnons3oBanue kapOOHATOB B OBITY, MEIUIIMHE, MPOMBIIIJICHHOCTH M CEIHCKOM
XO35MCTBE.

[lepBoHauyanbHble TOHATHS OO0 OpPraHUYECKHX BEUIECTBAX KAaK O COEAMHEHUSX
yraepoga (MeTaH, STaH, JTWJIEH, AaleTWIEeH, 3TaHOJ, TJUUEPHH, YKCYCHas KHCIOTA).
[TpupoaHble UCTOYHUKHU YTIAEBOAOPOJOB (yroiib, MPUPOIHBIA Ta3, HEPTH), TPOIYKTHI HX
nepepaboTku (O€H3UH), UX POJb B OBITY M MPOMBIIUIEHHOCTH. [loHITHE O OHOJIOTHYECKU
BAKHBIX BEIIECTBAX: JMHUpax, Oelkax, yrieBoJax — M HUX POJU B JKU3HHM YEJIOBEKA.
MarepuanbHO€ €AMHCTBO OPraHUYECKUX U HEOPTAHUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnueckne M XUMHYECKHE CBOWCTBA, IMOJYYCHHE M TPUMEHEHHUE.
Coenunenust kpemHusi B npupone. OO6mme mnpencraBieHuss o0 okcune kpemaus (IV) u
KpeMHueBol kucinore. CWIMKaThl, MUX HCIHOJIb30BaHHE B OBITY, B IPOMBIIIJIEHHOCTH.
Baxkneiime crpoutenbHble MaTepHalIbl: KEpaMuKa, CTEKIIO, [IEMEHT, OETOH, JKele300€TOH.
[TpoGnembl Ge30macHOTO MCMOJIB30BAaHUS CTPOUTENBHBIX MAaTEpHUANOB B IOBCEIHEBHOU
KU3HHU.

Xumuueckuil IKcnepumenm:

HU3ydeHrne oO0pa3loB HEOPraHWYECKUX BEIIECTB, CBOWCTB COJITHOW KHCJIOTHI,
NPOBEJIEHNE KAayeCTBEHHBIX peakUuid Ha XJIOPUJ-MOHBl W HAOJIOJCHHE MPU3HAKOB MX
NPOTEKaHHUs, ONBITHI, OTPAXKAIOIINE (PU3NYECKUE U XUMUYECKUE CBOMCTBA TaJIOTEHOB U UX
COEMHEHUN (BO3MOXKHO HCIOJIB30BaHHE BUAEOMATEPHANIOB), O3HAKOMIJICHHE C 00pa3laMu
XJIOpUI0B (TaJOreHUJIOB), O3HAKOMJICHME C oOOpa3laMu cepbl M €€ COeTUHEHHSIMHU
(BO3MOKHO HCIIOJIb30BAaHUE BHJAEOMATEPUANIOB), HAONIOJEHHE Tpolecca OO0YyIrJIMBaHUS
caxapa noJ JEWCTBUEM KOHLUEHTPUPOBAHHOW CEPHOM KHCIOTHI, U3YYECHHE XHUMHUYECKUX
CBOICTB pa30aBICHHON CEPHOU KUCIIOTHI, MPOBEACHIE KAYECTBEHHOW pPeakIuu Ha Cylbdat-
MOH U HaOJro/IeHue Mpu3HaKa e€ MpOTeKaHUs, 03HAKOMJIEHHE ¢ (U3NYECKUMHU CBOMCTBAMU
azora, ¢ochopa W uX coeAMHEHUN (BO3ZMOXKHO HCIIOJIb30BAHUE BUIECOMATEPHAIIOB),
oOpa3namMu a30THBIX U (pochopHBIX yHoOpeHuil, moayyeHune, coOMpaHue, pacno3HaBaHue U
U3y4Y€HUE CBOMCTB aMMHakKa, MPOBEJICHHE KaueCTBEHHBIX PEAKIMi Ha HMOH aMMOHUS U
dochar-uoH W MU3yyEeHHUE  NPU3HAKOB  HUX  MPOTEKAHHs,  B3aUMOJEICTBUE
KOHUEHTPUPOBAHHOM  a30THOM  KHCIOTBI € MEIpI0  (BO3MOYKHO  MCHOJIb30BaHUE
BUJCOMATEPUANIOB), H3yUYEHHE MOJeNeld KPHUCTAIMYECKUX pPemETOK anMasa, Tpadura,
dyniaepeHa, O3HAKOMJIGHME C  MpOLIECCOM  aAcopOLMK  PacTBOPEHHBIX  BELIECTB
aKTUBUPOBAaHHBIM YIJIEM M  yCTPOMCTBOM NPOTHUBOTa3a, IIOJyueHUE, CcoOHMpaHue,
pacro3HaBaHUE W H3YYEHHE CBOMCTB YIJIEKUCIOrO Tra3a, MPOBEAEHUE KayeCTBEHHBIX
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peakuuii Ha KapOOHAT M CHJIMKAT-UOHbI M M3yY€HUE MPHU3HAKOB HX MPOTEKAHMUS,
03HAaKOMJICHUE c MPOAYKIMEN CUJIMKATHOU MIPOMBIIIJIEHHOCTH, peuieHue
AKCHEPUMEHTAIBHBIX 33/1a4 110 TeMe «BakHENIe HEMETAIIIbI U UX COEUHEHUS».

MeTajuibl 1 UX COCAUHEHUS

OO0mas xapakTepUCTUKA XUMHYECKHX JJIEMEHTOB — METaUIOB HAa OCHOBAaHUU UX
nonoxxkenuss B llepuonnueckorn cucreme xumuueckux siemeHToB [l M. MennpeneeBa u
ctpoenusi atomoB. CrpoeHue MeTaioB. Merauiueckas CBsSI3b W MeTalUIM4ecKas
KpUCTAJUIMYECKasd  pelIETKa. OJJIEKTPOXMMHUYECKUW  pAl  HANPSHKEHW  METaJlIoB.
duznyeckue U XUMHUYECKHE CBOMCTBAa MeTayioB. OOIIMe crocoObl MOMYyYeHHs] METaJlIoB.
[lonsiTie 0 KOPPO3UU METAUIOB, OCHOBHBIE CIOCOOBI 3alIUTHI UX OT KOppo3uu. CIuiaBbl
(cTanp, 4yryH, JIOpaTOMUHUN, OpOH3a) U UX IPUMEHEHHE B OBITY ¥ POMBILIIIEHHOCTH.

[[{emounsle MeTamibl: MnojoxkeHue B llepuonnueckoil cucTeMe XUMHUYECKHX
sanemenToB /1. 1. MeHneneeBa, CTpo€HHE UX aTOMOB, HAXOXJAEHUE B pupoae. Pusndeckne
U XMMHUYECKHE CBOWCTBA (HA MmpuMepe HaTpus U Kaiusi). OKCUIIBI U TUIPOKCUIBI HATPUS U
kanud. [I[puMeHeHne menoYyHbpIX METAIIIOB U UX COETUHEHU.

[IlenoyHO3eMeENBbHBIE METAUIBI MATHUM W KalbLUU: IonoxkeHue B llepuonnueckon
cuctemMe XuMuueckux anemMeHToB [[. . MeHnpaeneeBa, CTpoeHHE UX aTOMOB, HAXO0XJICHHUE B
npupoge. Pusnyeckne W XMMHYECKHME CBOMCTBA MAarHWs W Kajuplud. BaxHenmme
COCIMHEHUsT KalblMs (OKCUA, TUAPOKCHI, coiu). JKECTKOCTh BOJBI W CIOCOOBI €€
YCTpaHEHHUSI.

Amromunuii: nosioxenne B Ilepuognueckon cucreMe xumudeckux syemeHTos [I. 1.
MeHnneneeBa, CTpOEHHE aTOMa, HaxoXJeHue B mpupoje. dusnyeckue M XUMUYECKHE
CBOICTBa alfOMUHUSA. AM(OTEpHBIE CBOMCTBA OKCUA U TUAPOKCUIA AITFOMUHUS.

Kenezo: nonoxenue B llepmogmyeckoil cucreme Xxumuueckux snemeHtoB J[. U.
MenneneeBa, CTpO€HUE aToMa, HaxXOXJIeHHE B mnpupoae. Du3znueckne M XUMHUYECKHUE
cBoiicTBa xene3za. Oxcuabl, Tuapokcuasl U conu sxeneza (II) u sxenesa (III), ux cocras,
CBONCTBA U MOJyYEHHUE.

Xumuueckuil IKcnepumenm:

O3HAKOMJICHHE C O0pa3laMd METauIOB M CIUIABOB, WX (DU3UYECKUMHU CBOWCTBAMH,
U3y4YCHUE pe3yJIbTaTOB KOppO3HUH METAJIOB (BO3MOXHO UCIIOJIb30BAaHUE
BUJIEOMATEpPHUAIIOB), OCOOEHHOCTEH B3aMMOJECHCTBUS OKCHUJA KaJlbLIUs M HATpHsl C BOJOU
(BO3MOXKHO HCIOJIb30BAaHUE BHUICOMATEPHAIOB), UCCIEIOBAHUE CBOWCTB JKECTKOW BOJBI,
mpoliiecca TOPEHHUs jKeye3a B KHUCIOpoJe (BO3MOXXHO HMCIOJIb30BAaHUE BUIAECOMATEPHUAIIOB),
MIPU3HAKOB MPOTEKaHUs KAUYECTBEHHBIX PEAKIMil Ha MOHBI: MarHus, KaJbllUs, allOMUHUS,
nuHka, sxene3a (II) u xenesa (III), menu (II), HaGmromeHWMEe W OmMUCaHHE TPOIECCOB
OKpalllMBaHUs TUIAMEHU HMOHAMHU HATpus, Kalus U KalblUs (BO3MOXHO HCIOJIb30BAaHUE
BUJICOMATEPUAIIOB), HCCJIeI0BaHWE aM(OTEepHBIX CBONCTB THAPOKCHIA AITIOMUHUS U
TUJPOKCHIA [IUHKA, PEUICHUE SKCIEPUMEHTAIBHBIX 337a4 10 TeMe «BakHeume MeTauibl
Y UX COCUMHECHUSD.

XuMHA U OKpY:Kaolas cpeaa

BemectBa u Marepuansl B IIOBCEJIHEBHOW KHW3HM 4YesoBeka. besomacHoe
WCIIOIb30BaHME BEIIECTB W XWMHUUYECKHUX peakuuii B ObiTy. IlepBas mnomomp mpu
XUMHUYECKHX 0KOTrax U OTPABJICHUSX.

XUMHYECKOE 3arpsi3HEHUE OKpYXKawlled cpenbl (mpenenbHas  JIOMyCTHUMast
KOHIIeHTpanus BemiecTs, aanee — [1/IK). Ponb xumuu B penieHnn 3KOJOTUUECKUX MPOOIIEM.

Xumuueckuii IKcnepumenm:
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u3yuyeHue oOpas3loB MaTepualioB (CTEKJIO, CIUIaBbl METAJUIOB, IOJUMEpPHBIE
MaTepHuabl).

Mesxcnpedmemmnuie céasu

Peasmzanusa MeXnpenMeTHBIX CBs3eM IIpM  M3y4eHMM XHMHMUM B 9 Kiacce
OCYILIECTBIISIETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHITUH, TaK U
HOHSTHUM, SIBISIFOIIMXCS CUCTEMHBIMU U1 OTHENIBHBIX MPEIMETOB E€CTECTBEHHO-HAY4YHOI'O
LUKJIA.

OO1ue ecTecTBEHHO-HAay4yHbIE MOHSATHSA: HAy4HbIM (akT, TUIIOTE3a, 3aKOH, TEOpus,
aHanu3, CHUHTe3, Kilaccupukauus, NEpUOAUYHOCTb, HAONIOJEHUE, 3KCIIEPUMEHT,
MOJIETUPOBAHNUE, W3MEPEHHE, MOJENb, SBJICHUE, NApPHUKOBBIA 3(PQPEKT, TEXHOJIOrHUs,
MaTepUabl.

dusuka: MaTepus, aToM, D3JIEKTPOH, NPOTOH, HEUTPOH, HMOH, HYKIHWJ, H30TOIIbI,
PaavoOaKTUBHOCTh, MOJIEKYJA, 3JEKTPUYECKUN 3apsll, MPOBOJHUKH, IOJYNPOBOJHUKH,
JURJIEKTPUKH, (POTOIIEMEHT, BELIECTBO, TENO, 0OBEM, arperaTHO€ COCTOSHUE BEIIECTBA,
ras, pacTBOp, paCTBOPUMOCTb, KpUCTAJUIMYECKAs pEeLIETKA, CIUIaBbl, (PU3NUECKUE BEITUYUHBI,
€IMHUILIBI U3MEPEHMS, KOCMMUYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COJHIIE.

buonorus: gorocunres, apixanue, Ouocdepa, 3IKocucTeMa, MUHEpaJIbHbIE YI00pEeHNUs,
MHUKPO3JIEMEHTBI, MAKPOAJIEMEHTHI, IUTATEIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruzxpochepa, MUHEpaTIbl, TOPHBIE MOPOJBI, IOJIE3HbIE
MCKOIIa€MBbl€, TOIUIMBO, BOIHBIE PECYPCHI.

11



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA INNPOI'PAMMBI 11O XUMHUHN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATbI

JIMYHOCTHBIE PE3YyJbTATHl OCBOCHUS IPOrpaMMbl OCHOBHOI'O OOLIEro 0oOpa3oBaHMS
JOCTUTAIOTCA B XoJ€ OOydeHUus XMMHUHM B €IUMHCTBE Y4eOHOM M BOCHUTATEIbHOU
JESATENBHOCTH B COOTBETCTBUHM C TPAJAULMOHHBIMU POCCUHUCKUMH COLIMOKYJIBTYPHBIMH U
JyXOBHO-HPaBCTBEHHBIMHU LIEHHOCTSIMU, IPUHATHIMU B OOIIECTBE MpaBUIaMH U HOPMaMHU
HOBEJICHUSI M CIIOCOOCTBYIOT IpOLIECCaM CAaMOIIO3HAHHUS, CaMOPa3BUTHUS U COLHUAIN3ALNU
00y4Jaromuxcs.

JIM4HOCTHBIE pe3ynbTaThl OTPa’KalOT FOTOBHOCTh 00YYarOIIMXCS PYKOBOJCTBOBATHCS
CHUCTEMOM MO3UTUBHBIX LIEHHOCTHBIX OPUEHTALMI M pacIIUpeHue ONbITa IEATEIbHOCTH Ha
e€ OCHOBE, B TOM UHUCJIE B YACTU:

1) naTpMoTHYECKOro BOCIMTAHMA:

LIEHHOCTHOTO OTHOUIEHHS K OTEYECTBEHHOMY KYJIbTYpPHOMY, HCTOPHUYECKOMY H
HAyYHOMY HaclJIeJIHI0, TOHUMaHUs 3HAUEHUs] XUMHUYECKOM HayKH B >KM3HHM COBPEMEHHOI'O
oOmiecTBa, CmoCOOHOCTH BJIAJIETh TOCTOBEPHOIN MH(OpMAIMEl 0 NePEIOBBIX TOCTHKEHUSIX
U OTKPBITUSX MUPOBOIM U OT€UECTBEHHON XMMHHU, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX
00 yCcTpoHCTBE MUpa U OOIIECTBA;

2) rpa’kIaHCKOro BOCIIMTAHNSA:

IPEJICTABICHUS O COLMAIbHBIX HOPMAaxX U MPaBHJIAX MEXJIMYHOCTHBIX OTHOUIEHHH B
KOJIJIEKTUBE, = KOMMYHHUKATUBHOM  KOMIETEHTHOCTH B  OOIIECTBEHHO  IIOJIE3HOH,
y4eOHOHUCCIIeI0BATENbCKONW, TBOPUYECKOH M JAPYrHMX BUAaX AESITEIbHOCTH, FOTOBHOCTU K
pa3zHoO0pa3HOM COBMECTHOM NEeATENbHOCTH IPH BHIIOJHEHUU Y4YEOHBIX, MO3HABATEIBHBIX
3a/1a4y, BBINOJIHEHUH XUMHUYECKUX OKCIEPUMEHTOB, CO3/IaHUM YYE€OHBIX IPOEKTOB,
CTpEMJIEHUSI K B3aUMOINOHMMAHHIO U B3aUMOIIOMOLIM B Tpolecce 3TOM yueOHOM
JeSITEIbHOCTH, TOTOBHOCTH OILIEHHWBATh CBOE MOBEJCHHE M MOCTYIKU CBOMX TOBapHILEH ¢
MO3UIMU HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIIECTBUHN MOCTYIIKOB;

3) HEHHOCTH HAYYHOT'0 O3HAHUS:

MHUPOBO33PDEHUECKHE TPEJCTaBICHUS O BEIIECTBE W XUMHUYECKOM peakiui,
COOTBETCTBYIOLIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKU W COCTABIIAIOIINE OCHOBY JJIs
NOHMMAHMsI CYIIHOCTH HAyYHOW KapTHUHBI MHUpA, NpeICTaBiIeHUss 00 OCHOBHBIX
3aKOHOMEPHOCTSX PAa3BUTHUS MPUPOJBI, B3aUMOCBA3SIX UYEIOBEKA C NMPUPOJHOW Cpenou, O
POJIY XMMHHU B ITO3HAHNUHU ITUX 3aKOHOMEPHOCTEH;

NO03HABaTEIbHbIE MOTHBBI, HANPABIECHHbIE HA MOJYyYEHUE HOBBIX 3HAHUNA MO XUMHH,
HEoO0XoaAuMbIe 11 OOBSCHEHHsI HaOJI0AaeMbIX IMPOLECCOB M SIBICHUN, MO3HABATEIbHOU,
UHPOPMAIIMOHHONW U YUTATEIbCKOW KYJIbTYPBI, B TOM YHCJIE HAaBBIKOB CaMOCTOSITEIbHOU
paboThl ¢ yu4eOHBIMM TEKCTaMH, CIPABOYHOM JIHUTEpPaTypOi, TOCTYNMHBIMU TEXHUYECKUMHU
cpelcTBaMU MH(OPMAIIMOHHBIX TEXHOJIOTHH;

UHTEpeC K 00YYEHUIO U MO3HAHUIO, JIF0003HATETbHOCTh, TOTOBHOCTD M CIIOCOOHOCTH K
caM0OOpa30BaHUIO, MPOEKTHON M HCCIEN0BATEIbCKOM JEATEIbHOCTH, K OCO3HAHHOMY
BbIOOPY HANIPABJIICHHOCTH M YPOBHS 00y4YeHUS B AaJIbHEUIIEM;

4) popmupoBaHus KYJbTYPbI 310POBbS:

OCO3HAHME ILIEHHOCTH HU3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY 30pOBBIO,
YCTAaHOBKHM Ha 3/I0pOBBII 00pa3 »*W3HU, OCO3HAHUE MOCIEACTBUI M HENpPUSTHE BPETHBIX
npUBbIYEK (YHOTpPEOIeHUS aJIKOTroJIsl, HAPKOTHKOB, KYpPEHHUs), HEOOXOAUMOCTHU COOJI0OICHUS
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IpaBUJI 0E30IIaCHOCTH IPU OOpallleHUU C XMMUYECKHMMH BEIECTBAMH B OBITY U peajbHOU
KU3HH;

S) Tpy/10BOT0 BOCTIMTAHUS:

UHTEpPEC K MPAKTUUYECKOMY H3Y4YEHHIO IpodeccHii M Tpyna pa3IuyHOro poja,
YBO)KEHUE K TPYLy U pe3ylbTaTaM TPYIOBOW JESATENBHOCTH, B TOM YHCJIE€ Ha OCHOBE
OPUMEHEHHs] TPEeIMETHBIX 3HAaHUH 10 XHWMHUHM, OCO3HAaHHBIM BbHIOOp WHANWBHUIYaIbHOU
TPAeKTOPUU MPOJIOJKEHNU 00pa30BaHUs ¢ yYETOM JIMYHOCTHBIX UHTEPECOB M CLIOCOOHOCTH
K XHMHUH, OOIIECTBEHHBIX MHTEPECOB U MOTpeOHOCTEH, ycremHol npodeccuoHaIbHON
NESTEIbHOCTH U Pa3BUTHUSA HEOOXOIMMBIX YMEHHMH, TOTOBHOCTH aJalTHPOBAThCS B
npodeccruoHaNnbHOU CPeE;

6) DK0JIOTHYEeCKOr0 BOCIIUTAHHUS:

HKOJIOTUYECKH I1eJIeCO00pa3HOe OTHOIIEHUE K IMPHPOJE KaK HCTOYHUKY >KU3HU Ha
3emJie, OCHOBE €€ CYIIECTBOBaHMsI, IOHUMaHUe [IEHHOCTH 3/10pOBOTro U Oe3omacHoro odopasza
KU3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (HU3UYECKOMY U ICUXUYECKOMY
3JI0pOBbIO, OCO3HAHME LIEHHOCTU COOIIOICHNUS MTPaBHJl 6€30M1acHOro MOBEACHUSI IpU paboTe
C BEILIECTBaMH, a TAK)KE B CUTYAIUX, YIPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTU MPHUMEHSATH 3HAHUS, MOJIy4aeMble IPU U3YUYEHUU XUMUU, JJIS PEIICHUs
3a1a4, CBA3AHHBIX C OKPYKAIOLIEH NPUPOJHOM CpenoM, I TOBBIMICHHUS YPOBHSA
HKOJIOTUYECKOHN KYJIbTYPbI, OCO3HAHHUS TJI00AIBHOTO XapaKkTepa 9KOJOTHYECKUX MpoOiIeM U
nyTed MX peUleHHs MOCPEACTBOM METOJ0B XHMUH, SKOJIOIMUYECKOTO MBIIIJICHUS, YMEHUs
PYKOBOJICTBOBAThHCS UM B TIO3HABATEIbHONW, KOMMYHUKATUBHOM U COLMATBHON MTPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATDI

B cocraBe MeTanpeaMeTHBIX pPe3yIbTaTOB BBIAEIAIOT 3HAYUMBIE ISl (POPMHUPOBAHUS
MHUPOBO33pEHUsI OOIIEHAy4YHbIE TMOHATUA (3aKOH, TEOpHs, NPHUHLMI, TUIOTe3a, (akT,
cUCTEMa, MpOLECcC, SKCHEPUMEHT U JIPyroe.), KOTOpble HCHOJIb3YIOTCI B E€CTECTBEHHO-
Hay4YHBIX YUYEOHBIX MHpeIMeTax M IMO3BOJISIIOT Ha OCHOBE 3HAHUM W3 ATHX NPEAMETOB
(dopMHUpOBaTh MpPEACTABIEHUE O LEIOCTHOM HaydyHOM KapTHHE MHpa, U YHHBEpPCAJbHbIC
yuyeOHble JeWcTBUs (TMO3HABaTelIbHbIE, KOMMYHHKAaTUBHBIE, PETYJISTUBHbBIE), KOTOpHIE
oOecrnieunBaloT (HOPMUPOBAHHWE TOTOBHOCTH K CAaMOCTOSITEIIBHOMY IUIAHUPOBAHUIO U
OCYIIECTBIICHHIO YIeOHOMU JeATEeILHOCTH.

ITo3HaBaTebHBIC YHUBEPCAJIbHBbIC YUeOHBbIE 1eiicTBUS

ba3oBrble Joruyeckue AeHcTBUA:

YMEHHUS HCIIOJIB30BaTh MNPUEMBI JIOTUYECKOTO MBIIUIEHHWS NPU OCBOCHUM 3HAHMM:
pacKpbIBaThb CMBICI XHMUYECKHX TMOHSATHH (BBIACNATH WX XapaKTEpHblEe MPU3HAKH,
YCTaHABIMBATh B3aUMOCBS3b C JPYTMMM TOHSTHSMH), HCIOJIb30BAaTh TMOHATUA MJIs
OOBSICHEHHS OTAETbHBIX (DAKTOB M SBJICHM, BBHIOMpAThb OCHOBAHHMS M KPUTEPHUH JJIs
KJaccu(pUKaMyU XMMHUYECKUX BEIIECTB M XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUUYNHHO-
CJIE/ICTBEHHbIE CBS3M MEXAYy OOBEKTaMHM M3y4Y€HHUs, CTPOUTH JIOTUYECKUE PaACCYKIACHHS
(MHIyKTUBHBIE, IelyKTUBHBIE, [10 AHAJIOTUH), IeJIaTh BbIBOJIbI U 3AKIIOYCHHUS;

YMEHUE TPUMEHATb B  NpOLECCe IO3HAaHUA TMOHATUSA  (IpEeIMETHBIE W
METanpeIMETHbIE), CHMBOJIMYECKHE (3HAKOBBIE) MOJENH, HCIONb3YEMbIE B XHUMHH,
npeoOpa3oBbIBATh HIMPOKO TMPUMEHSEMbIE B XHUMUU MOJIEIbHBIE MPEICTABICHUS —
XUMHMYECKUI 3HAK (CHMBOJI 3JIEMEHTa), XUMUYecKass (popMmyna U ypaBHEHHE XUMUYECKOU
peakuuu — IpHU PEUIEHUH Y4eOHO-IIO3HABATEIBHBIX 3a/ay, C YY4ETOM 3THX MOJEIBHBIX
NpE/ICTaBICHUI BBISBIATh M XapaKTepU30BaTh CYIIECTBEHHbIE MPU3HAKM H3y4aeMBbIX
O0OBEKTOB — XUMHUYECKUX BEUIECTB W XHUMHUYECKUX pEaKUuid, BBIABIATH 0O0IIKE
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3aKOHOMEpPHOCTH, IPUYMHHO-CJICJICTBEHHbIE CBA3M U IPOTUBOPEUMS] B H3y4aeMbIX
npoleccax U sBJICHUIX.

Ba3oBble ucciienoBarenbckmue 1eMCTBUA:

YMEHHE UCIOJb30BaTh IOCTABICHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA IMO3HAHHUS, A
TaKKe B KaueCTBE OCHOBBI Uil (DOPMHUPOBAHUS THIOTE3bl MO MPOBEPKE IMPABHIBHOCTU
BBICKa3bIBAEMbIX CYXKICHU;

IPUOOPETEHNE OIBITA MO IUIAHUPOBAHUIO, OPTAHU3AIMH U MPOBEACHUIO YUYEHHUECKHX
JKCIEPUMEHTOB, yYMEHHEe HaOmoJaTh 3a  XOJAOM  IIpolecca, CaMOCTOATEIbHO
IPOTHO3UPOBATh €r0 pe3ysbTaT, (OpMyIUpOBaTh OOOOIIEHHSI U BBIBOJBI IO pe3ylbTaTaM
IPOBEJIEHHOTO OIBITA, UCCIEA0BAHUSA, COCTABIIATH OTYET O MPOAEIAHHON padoTe.

PabGora ¢ undgopmanueii:

yYMEHUE BbIOMpaTh, aHAIM3UPOBATh M MHTEPIPETHPOBATh MH(DOPMALMIO pa3IMUHBIX
BUJIOB U ()OPM IPEJCTABIICHUS, OTYyYaeMYIO U3 Pa3HbIX UCTOYHUKOB (HAay4HO-TIOMYJIsIpHas
JUTEpaTypa XHMHYECKOrO COJAEpXkKaHMs, CIpaBOYHbIE MocoOus, pecypcbl MHTepHeta),
KPUTUYECKHU OLIEHUBATh IPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(POPMALIHIO;

YMEHHE TMPHUMEHATh pa3IMyHble METOJAbl M 3alpochl MpHU TOHCKE U 0oTOOope
MH(OPMALIMY U COOTBETCTBYIOLIUX JaHHBIX, HEOOXOAMMBIX ISl BBIMOJTHEHHS Y4€OHBIX U
MO3HABaTENbHBIX 33Jad ONpEACNEHHOrO THIA, MPUOOpPETEeHHE OMbiTa B 00JacTU
UCMOJIb30BaHU MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH, OBIIQZICHUE KYJIbTYpOou
aKTUBHOI'O HCIOJB30BAaHUS PA3JIUYHBIX MOMCKOBBIX CHUCTEM, CAMOCTOSITEILHO BBIOMpATh
ONTUMAJIbHYIO (OpMY IpelcTaBIeHUS HH(DOPMALMU U UIUTIOCTPUPOBATh pPellaeMble 3a7aun
HECJIO)KHBIMH CX€MaMH, IuarpaMMamMHu, ApyruMu ¢popmMamu rpauki 1 uX KOMOMHALUSAMU;

YMEHHE UCMOJIb30BaTh U aHAJIM3UPOBATH B MpOIEcce YUeOHON U HCCIe10BaTeNbCKOI
NESATENbHOCTH HWH(GOPMALMIO O BIMSHUUA TPOMBIIUIEHHOCTH, CEJIbCKOIO XO3fiHCTBa U
TpaHCIOPTa Ha COCTOSIHUE OKPY>Karollel TPUPOAHON CPEIBI.

KoMMmyHuKaTHBHBbIE YHHBepcalbHbIe y4eOHbIe el CTBHUSA:

YMEHHUs 33/aBaTh BOIpPOCHl (B Xoie aAuaiora u (WIKM) JUCKYCCHU) MO CYIIECTBY
o0OcyxaeMoil Tembl, (OPMYIHPOBATH CBOM NPEIIOKEHUS OTHOCUTEIBHO BBIMOJHEHUS
MPEIOKECHHOW 3a/1a4H;

YMEHMUS NPEICTABIATh IOJYYEHHBIE pPE3yJbTaThl MO3HABATEIbHOW NEATENBHOCTU B
YCTHBIX M THUCBMEHHBIX TEKCTax; JejaTh MPE3CHTALUI0 pe3yNbTaTOB BbINOJHEHUS
XUMUYECKOTO OJKCIEepUMEHTa (71a0opaTOpHOrO OmbITa, JabopaTopHOW pabOTHl  TIO
HCCIICZIOBAHUIO CBOMCTB BEUIECTB, YUEOHOTO MPOEKTA);

YMEHHUS Y4eOHOT0 COTPYAHUYECTBA CO CBEPCTHUKAMH B COBMECTHOM MO3HABATEIbHOMN
U HCCIE0BATENbCKON JAESTEIbHOCTH MPH PEHIeHUH BO3HUKAIOUIMX MPOOJIEM Ha OCHOBE
yuéra OOIIMX HMHTEPECOB M COIVIACOBAaHUS MO3UIUN (0OCYyXJeHus, 0oOMEH MHEHUSIMU,
«MO3TOBbI€ HITYPMBI», KOOPJAUHALUS COBMECTHBIX ACHCTBHI, ONpEIEIIEHNE KPUTEPUEB IO
OLICHKE KayeCcTBa BBIMOJIHEHHOU pabOThl U APYTHE).

PerynsiTuBHBIC YHUBEpCaJbHbIe y4eOHbIC JeHCTBHA:

YMEHUE  CAMOCTOSITEIBHO  ONpEAENATh  LEeNM  JIeATEIbHOCTH, IUIAHUPOBATh,
OCYLIECTBJIATh, KOHTPOJIMPOBaTH W TIPU HEOOXOAMMOCTHM KOPPEKTUPOBATH CBOIO
NeSTENbHOCTh, BBIOMpaTh Hambosee HS(PQEeKTUBHBIE CHOCOOBI pEIIEeHUs Y4YeOHBIX U
NO3HABATEIbHBIX 33]1a4, CAMOCTOSITENIBHO COCTABIIATH WJIM KOPPEKTUPOBATH MPEJI0KEHHBIN
ITOPUTM JCWCTBUN TpPU BBHIMOJHEHUH 33/JaHUN C Y4ETOM IOJyUYEHHUS HOBBIX 3HAHUHN 00
U3y4aeMblX OOBEKTaX — BEIIECTBAX W PEaKUHUAX, OLIEHUBATh COOTBETCTBUE MOJYYEHHOI'O
pe3ynbTarta 3asBJICHHON 1EJIM, yYMEHHE HCIOJb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI,
npeaaaraeMble B yCJIOBUU 3aJaHUM.
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NPEJIMETHBIE PE3YJIBTATHI

B cocrtaBe mpeaMeTHBIX pPE3yJbTaTOB IO OCBOCHHIO OOS3aTEIBHOTO COJEpIKaHUS,
YCTaHOBJIEHHOTO JaHHOW (enepasibHON pabodeil TporpaMMol, BBIIETSIOT: OCBOSHHBIC
00ydJarolyMMKCs HAay4YHbIC 3HAHWS, YMEHHUS U CIIOCOOBI NEUCTBUM, CleU(PUUECKUE IS
MpeAMETHON 006JacTh «XHUMHUS», BUJIBI JEATCIBHOCTH IO MOJIYyYSHUIO HOBOTO 3HAHMS, €ro
WHTEpIpETaIlui, MNPeoOpa30BaHUI0 W TPUMEHEHHUIO B PA3JIMYHBIX YYEOHBIX W HOBBIX
CUTYyaIUsIX.

K koHIty oOydeHus B 8 kjacce mpeMETHBIC pe3yJIbTaThl Ha 0a30BOM YPOBHE JTOJKHBI
OTpakaThb CPOPMHUPOBAHHOCTH Y 00YUAIOIMIUXCS YMEHUM:

pacKpblBaThb CMBICII OCHOBHBIX XHMMHMYECKHX TIIOHATHH: aToM, MOJEKYIa,
XUMHUYECKUI  3JIEMEHT, MpPOCTOE BEUIECTBO, CJIOXHOE BEIIECTBO, CMEChH
(omHOpOAHAasE W HEOJHOPOJHAs), BAJCHTHOCTb, OTHOCHUTEJbHAs aTOMHas W
MOJIEKYJISIpPHAsl Macca, KOJIMYECTBO BELIECTBA, MOJb, MOJSPHAs Macca, MaccoBas
JI0JI1 XUMUYECKOr0 3JIEMEHTA B COCIUHEHUH, MOJSPHBIA 00BbEM, OKCHJI, KUCIIOTA,
OCHOBaHHE, COJIb, 3JIEKTPOOTPHULATEIBHOCTb, CTEIEHb OKHUCIIECHMS, XUMHUYECKas
peakius, KIacCu(pUKAIUs peakUUi: peakui COeAUHEHUS, PeaKLuU pa3ioKeHus,
peakluu 3aMEeIlleHUs, peakiuuu OOMEHa, H9K30- M JHJOTEPMHUYECKHE PEaKIHUH,
TerI0BOM 3(eKT peakiuu, Sapo aToma, SICKTPOHHBIM CJIOW aToma, aTOMHAas
opbutanb, paauyc aroMa, XHUMHYEcKas CBS3b, INOJSpHAs U  HENOoJIApHas
KOBaJICHTHAs CBS3b, NOHHAS CBSA3b, MOH, KATUOH, aHWOH, PacTBOpP, MaccoBas A0
BeIlleCTBA (MPOIEHTHAs KOHIICHTpAIIHs) B PACTBOPE;

WUTIOCTPUPOBATH B3aMOCBSA3b OCHOBHBIX XUMHUECKHUX MOHATUN U MPUMEHATH 3TU
HOHSTHS IIPU ONMCAHUM BEILIECTB U UX NPEBPAILECHNN;

UCMOJIb30BaTh XUMHUYECKYIO CHMBOJIUKY JUIS COCTaBJIEHUS (DOpPMYJ BEIIECTB U
YPAaBHEHUN XUMHUYECKUX PEaKIUM;

OINpEJENATh BAJIGHTHOCTh ATOMOB 3JIEMEHTOB B OMHAPHBIX COCIUHEHUSX, CTEIEHb
OKHCJICHUSI 3JIEMEHTOB B OMHApHBIX COEIMHEHUSX, MPHUHAUIEKHOCTh BELIECTB K
onpeneaéHHOMY KIJIACcCy COeIMHEHW 1o (opmynaM, BUJ XHMHUYECKOH CBS3H
(KOBaJIGHTHAsl U MOHHASI) B HEOPTaHUYECKUX COEAUHEHUSIX;

packpeiBaTh  cMmbicn  Ilepuommueckoro  3akona [, W.  Mengeneesa:
JEMOHCTPUPOBATh  [OHUMAHUE  IEPUOJMYECKOM  3aBUCHMOCTHM  CBOWCTB
XMMHMUYECKHX 3JIEMEHTOB OT MX MojoxkeHus B llepnonnueckoil cucreme, 3aKOHOB
COXpaHEHMs] MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-MOJIEKYJISIPHOIO
y4eHHUs, 3aKOHa ABOTaapo;

ONHKCHIBATh W XapaKTepus3oBaTh TalbianuHyro ¢opmy Ilepuoanueckoit cuctemsbl
XMMHUYECKHX 3JIEMEHTOB: pa3inyarh MOHATHS «IJlaBHas noAarpynna (A-rpynmna)» u
«moboyHas noarpynna (b-rpymma)», Maneie W OOJbIIME NEPUOJBI, COOTHOCUTH
o0o3HaueHusi, KoTopele uMeroTcs B Tabmune «llepuonuueckas cucrema
xumpyeckux annemeHToB J[. M. MenneneeBa» ¢ 4MCIOBBIMM XapaKTEpUCTUKaMU
CTpPOEHUSI aTOMOB XMMHUYECKUX 3JEMEHTOB (COCTaB M 3apsij sjapa, o0Illee Yucio
AJIEKTPOHOB U paclpeieiIeHHe UX 0 ANEKTPOHHBIM CIIOSIM);

KJaccu(pUUIMpoOBaTh  XUMHUYECKHE  DJIEMEHTHI, HEOPraHWYeCKHe  BEIIEeCTBa,
XUMHUYECKHE PEAKIUH (TI0 YUCITY U COCTaBY yYacCTBYIOUIUX B PEAKLMU BELIECTB, IO
TeroBoMy 3P dexry);

XapaKTepu30BaTh (OMUCKHIBATh) OOIIME XUMUUECKHE CBOMCTBA BELIECTB Pa3IMUHbIX
KJIACCOB, TIOATBEP)KJas OIMCAHUE MPUMEPAMH MOJIEKYJSIPHBIX ypaBHEHUU
COOTBETCTBYIOLIUX XUMUYECKUX PEAKIIMIA;

15



MPOrHO3MPOBATH CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX Ka4YECTBEHHOT'O COCTaBa,
BO3MOYXHOCTH IIPOTEKAHUSI XUMUYECKUX MPEBPAIICHUI B PA3JTUYHBIX YCIOBHSIX;
BBIUMCIIATE OTHOCHUTENBHYIO MOJIEKYJSIPHYIO M MOJSIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XMMHUYECKOTO 3JIeMEHTa Mo (OopMyse COEAUHEHHS, MAaCCOBYIO
JIOJIF0 BEILECTBA B PACTBOPE, MPOBOJAUTH PACUEThl 10 YPAaBHEHUIO XUMHUYECKOU
peakuuu;

NPUMEHSTH OCHOBHBIE ONIEPAIINU MBICIIUTEIBHON IEATEIIbHOCTH — aHAJIN3 M CUHTE3,
cpaBHEHHE, OO0OOIIECHHE, CHUCTEeMaTH3allhio, KIaCCU(UKAIMIO, BbBISBICHHE
NPUYNHHO-CIEACTBEHHBIX CBA3€M — 11 W3YyYEHUS CBOWCTB BEIIECTB U
XUMHUYECKHX pPEaKIUil, eCTeCTBEHHO-HAYYHbIE METOJIbI MMO3HAHUS — HAOJIIOJICHUE,
U3MEPEHHE, MOJIETTUPOBAHUE, IKCIIEPUMEHT (PeabHbIi U MBICIICHHBIN);

CleIoBaTh IpaBUJaM [OJb30BAaHUS XHMHUYECKOM MOCYyI0H M J1ab0paTOpHBIM
0o0opyZ0oBaHHEM, a TaKKe MpaBUiIaM OOpaIleHHs ¢ BEIIECTBAMHU B COOTBETCTBUU C
UHCTPYKLIUSAMH TIO BBINIOJHEHUIO JIa0OPATOPHBIX XHWMHUYECKUX OIBITOB IO
MOJIYYEHUI0O M COOMpaHHUI0 Ta3000pa3HBIX BeEMIECTB (BOAOpPOAA M KHCIOPOJa),
IIPUTOTOBJICHUIO PAaCTBOPOB C ONPEACIEHHOW MAacCOBOM JOJEH PACTBOPEHHOIO
BEIIECTBA, IUIAHUPOBATh W TPOBOJAWTh XUMHUYECKHE HKCIEPUMEHTHl IO
pacrlo3HaBaHUIO PACTBOPOB IENIOYed W KUCIOT C TOMOIIBI0 HHIUKATOPOB
(;rakmyc, ¢peHondranenH, METUIIOPAHK U IPYTHUE).

K koH1ly oOyueHus B 9 kiacce npeaMeTHbIe pe3ybTaThl Ha 0230BOM YPOBHE JOJKHBI
OTpaxaTbh CPOPMUPOBAHHOCTH y 00YJAIOITNXCS YMEHUI:

PacCKpbIBATh CMBICT OCHOBHBIX XUMUUYECKUX MOHSITHI: XUMUYECKUM SJIEMEHT, aTOM,
MOJIEKYJIa, HOH, KAaTHOH, AaHWOH, IIPOCTOE BEIIECTBO, CIOKHOE BEHIECTBO,
BAJICHTHOCTb,  3JIEKTPOOTPULIATENIbHOCTh, CTENEHb OKUCICHHUS, XUMHUYECKas
peaxius, XUMHIecKas CBsI3b, TEIJIOBOU (D PEKT peakiuu, MOJib, MOJISIPHBII 00BEM,
pacTBOp, DSIEKTPOJHUTHI, HEIICKTPOJIUTHI, JIICKTPOIUTHUUYECKAS] JAUCCOLMAIIMS,
peakiy MOHHOTO OOMEHa, KaTalu3aTop, XUMHUECKOE paBHOBECHE, OOpaTHUMbIE U
HeoOpaTuMbIe peakiuu, OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHBIE peakiuu,
OKHCIIUTENb, BOCCTAHOBHUTEIb, OKHUCJICHHE W BOCCTAHOBJIIEHUE, aJUIOTPONUS,
aM(oTepHOCTh, XUMHUUECKas CBs3b (KOBAJICHTHAs, HWOHHAsA, METa/IMuecKas),
KpUCTaJUIMYecKas pelérka, Koppo3us METaioB, CIUIaBbl, CKOPOCTh XUMHUUYECKOM
peaxkuuu, npeaenbHo nonyctumas konuentpamnus [I/IK Beniectna;
WJUTFOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHSATUN U TPUMEHATH 3TH
MOHSITHSA MPU OMTUCAHUU BEIIECTB M X MPEBPAICHUIA;
UCIOJIb30BaTh XUMHUYECKYI0O CHUMBOJIMKY JIJIsi COCTaBieHHs] (OpMYJT BEUIECTB U
YPaBHEHUI XUMHYECKUX PEAKLINM;
OTpENENATh BaJIEHTHOCTh M CTEMEHb OKHUCJICHUS XUMHYECKHUX DJIEMEHTOB B
COEIMHEHUSAX PA3IMYHOTO COCTaBa, MPUHAJJIEHKHOCTh BEIIECTB K OMPEACIEHHOMY
KJIACCy COEIWHEHUH 1o QopMylaM, BHI XHUMHUYECKOW CBSI3M (KOBAJICHTHAS,
WOHHAs, METa/llInuecKas) B HEOPraHMYECKHX COCJAMHEHUSX, 3apsj HOHa IO
XUMUYecKor (opmysie, XapakTep Cpeabl B BOJHBIX PACTBOpPAX HEOPraHUYECKUX
COCTMHEHUH, TUI KPUCTATUTMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA;
packpbiBaTh cMmbicn  Ilepuogmueckoro 3axkona J[. WM. MenngeneeBa u
JIEMOHCTPUPOBATh €r0 MOHUMAHUE: OINUCHIBATH M XapAKTEPU30BATh TAOIUMYHYIO
dopmy Ileproanveckoit CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB: pa3inyaTh TMOHSATHUS
«rnaBHas noarpynna (A-rpymnmna)» u «mnodouyHas noarpynna (b-rpynna)», mansie u
Oonpllie  TEPUOABI, COOTHOCUTh OOO3HAYCHHUS, KOTOpPbIE UMEIOTCA B
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NepUOANYECKO TabiuIe, ¢ YHUCIOBBIMH XapaKTEPUCTUKAMU CTPOEHUS aTOMOB
XUMHUYECKHX JJIEMEHTOB (COCTaB W 3apsj sijapa, oO0llee YHCIO 3JIEKTPOHOB U
pacrpeneseHne uxX Mo 3JIEKTPOHHBIM CIIOSIM), OOBSICHATD OOIINE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB AJIEMEHTOB M UX COECIMHEHUN B MpeaesaXx MajiblX MEPHUOJI0B
U TJIaBHBIX MOJATPYII C YYETOM CTPOCHHUS UX aTOMOB;

KJIacCU(UIIUPOBATh ~ XUMHUYECKHE  DJIEMEHTHI, HEOpraHWYEeCKHUE  BEIIECTBa,
XUMHUYECKHE PEeaKUH (TI0 YUCITY U COCTaBY yYaCTBYIOIIMX B PEAKIMH BELIECTB, 11O
TermoBoMy 3h(dexTy, MO0 HU3MEHEHUIO CTEMEHEeW OKHUCICHUS XHUMHUYECKUX
AJIEMEHTOB);

XapaKkTepu3oBaTh (OMHUCHIBATH) OOIIMEe M crenu(PUUIecKne XMMHUYECKHUE CBOWMCTBA
OPOCTBIX U CIOXKHBIX  BEIIECTB, MOATBEP)KJAas ONUCAaHUE IpPHUMEpaMu
MOJICKYJISIPHBIX M HOHHBIX YPaBHEHUN COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINIA;
COCTaBIIAITb YpPaBHEHUS DJICKTPOJIUTHUECKOW IHUCCOIMAIMM KUCIOT, IIEeNo4Yel u
coJieH, TIOJTHBIE U COKpAIIEHHBIC YPAaBHEHUS PEaKI[Mii HOHHOTO 0OMeHa, YpaBHEHUS
peakuuii, NOATBEPXKJAOIMINX CYIIECTBOBAHUE T'E€HETUYECKOW CBSI3U MEXKIY
BEIIECTBAMU PA3IMYHBIX KIIACCOB,;

PacKpbIBaTh CYITHOCTh OKHCIUTEIHLHO-BOCCTAHOBUTENBHBIX PEAKIINI TOCPEICTBOM
COCTaBIICHUS AJIEKTPOHHOTO OajaHca 3TUX peaKIIHii;

IPOrHO3UPOBAaTh CBOWCTBAa BEIIECTB B 3aBUCUMOCTH OT HX CTPOEHUS,
BO3MO>KHOCTH MTPOTEKAHUSI XUMHUECKUX MPEBPAIICHUHN B Pa3INYHBIX YCIOBHSIX;
BBIUUCIISATE OTHOCUTEIBHYIO MOJIEKYISIPHYIO M MOJSIPHYIO MacChl BEIECTB,
MAacCOBYIO JIOJIF0 XHMHUYECKOTO 3JIeMeHTa Mo (opMyse COSAUHEHHS, MaCcCOBYIO
JIOJII0 BEILECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPAaBHEHUIO XUMHUYECKOU
peaxkuuy;

coOnroaTh TpaBWJIa TOJB30BAHUS XUMHYECKOW TMOCynod u 1abopaTopHBIM
o0opyZoBaHHEM, a TaK)Ke MpaBujia OOpAIeHHs C BEIIeCTBAMH B COOTBETCTBUH C
UHCTPYKIIUSAMH TI0 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB TIO
MOJIYYEHHUIO U COOMPAHUIO ra3000pa3HbIX BEIIECTB (aMMHUAaKa U YIIIEKUCIIOro ra3a);
MPOBOJIUTh PEAKUUM, TMOATBEP)KIAIOIINE KAueCTBEHHBIM COCTaB pPa3IMYHbBIX
BEIIECTB: PACMO3HABATh OMBITHBIM MYTEM XJIOPHUA-, OPOMHII-, HOIUI-, KapOOHAT-,
dochart-, cunukar-, cynabdar-, TMIPOKCHA-UOHBI, KAaTHOHbI aMMOHHS U HOHBI
M3YYEHHBIX METAJJIOB, MPUCYTCTBYIOIIME B BOJHBIX PACTBOPAaX HEOPTaHHMUECKUX
BELIECTB;

IPUMEHSTh OCHOBHBIE ONIEPALIMU MBICIIUTEIBLHOM NEATENbHOCTH — AHAJIU3 U CUHTE3,
cpaBHeHHe, 0000IIeHNEe, CUCTEMATH3AUIO, BbISIBJICHHE MPUYMHHO-CJIEICTBEHHbIX
CBSI3€M — JUISl U3YYEHUsI CBOWMCTB BELIECTB MU XUMHUYECKUX PEAKIUU, €CTECTBEHHO-
HayYyHble METOABl TO3HAHUS — HAOIIOJECHUE, H3MEPEHHE, MOJCIUPOBAHUE,
AKCIIEPUMEHT (peasIbHbI U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
Ne HaumeHoBaHue pa3aesioB Komrecrso wacon DJIeKTPOHHBbIE (IU(POBBIE)
n/n U TeM MPOrpaMMbl Bcero Konrposbrsie IlpaxTHieckue o0pa3oBaTe/ibHbIe PeCYpPChI
padoThI padoThI
Pa3znea 1. IlepBoHayajibHbIe XMMHUYECKHE MIOHSITHS
Xumus — BakHast 00J1aCTh
1.1 €CTECTBO3HAHUS U 5 ) bu6nmmoteka [IOK
' MPaKTUYECKOM https://m.edsoo.ru/7f41837¢
JESITENILHOCTH YEJI0BEKA
12 BemecTBa u xumMmuueckue 15 1 bubmmoteka [IOK
) peakuuu https://m.edsoo.ru/7f41837¢c
Hroro no pazneny 20
Paznen 2. BaskHeiilue npeacTaBuTe/id HCOPraHM4eCcKMx BelecTs
71 Boznyx. Kucnopon. 6 bubnmoteka [IOK
) [Tousatre 00 okcumax https://m.edsoo.ru/7f41837¢c
29 Bonopon.Ilonsitue o ] 1 bubnmoreka [JOK
) KHUCJIOTaX U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopa. PactBopsl. [TonsTHE 5 1 1 bubnunoteka LIOK
' 00 OCHOBaHHSIX https://m.edsoo.ru/7f41837¢
2.4 g:fﬁéiﬁifffﬁim 11 1 1 bubmmorexa HOK
' . https://m.edsoo.ru/7f41837¢
COEIMHEHH I
Uroro no pazneny 30

Paznen 3. Ilepuoanyecknii 3akon u [lepuognueckasi cucrema xummnueckux 3jemeHToB /. . MenpaeseeBa. CTpoeHne aTomMoB.
Xumuueckasi CBsA3b. OKMCJINTEIbHO-BOCCTAHOBUTEIbHbIE PeaKIUK

3.1

[Tepronnueckunii 3aK0H U
[Tepuonnueckas cucrema
XUMHYECKHUX AJI€MEHTOB /1.

7

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢c




N. Menneneesa. CtpoeHue
aToma

3.2

XHUMHUYECKas CBA3b.
OxucnuTenbpHO-
BOCCTAaHOBHUTEIILHEIE
peakiu

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
I10 [TPOITPAMME

15

68

bubnmmoreka [IOK
https://m.edsoo.ru/7f41837¢c

bubmnorexa IJOK
https://m.edsoo.ru/7f41837¢c
bubmnorexa IJOK
https://m.edsoo.ru/7f41837¢
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9 KJIACC

KoanuectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHuUe pa3aesioB U TeM (undposBbie)
Ne n/m IpOIPAMMEI Beero KOﬁHTpOJ’ILHLle HpﬁaKaneCKne 0BPA30BATETbHbIE
padoThI padoThI pecypeI
Pa3nea 1. BemecTBo M XUMHYeCKHE peaKIUNU
11 [loBTOpEHUE N yriyOieHHEe 3HAHUM 5 1 bubnmnoreka LIOK
’ OCHOBHBIX Pa3JieJIoB Kypca 8 Kjacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnuoreka [HIOK
) XMMHUYECKHUX pEeaKIuid https://m.edsoo.ru/7f41a636
13 DIIEKTPOIMTUYECKAS TUCCOLIUALINS. 3 1 1 bubnuoreka [HJOK
’ XHUMUYECKUE PEAKIUH B PaCTBOpPax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Paznen 2. HemeTaJsibl M HX COeAMHEHMS
21 OO01mas xapaKTepucTUKa XUMUYECKUX 4 1 bubnmnoreka [{OK
' anemeHTOB VIIA-rpynmel. ["agorenst https://m.edsoo.ru/7f41a636
2 | o m—— B LOK
' PYHIHL 2-€P https://m.edsoo.ru/7f41a636
COCTMHEHUS
OO01mas xapaKTepucTUKa XUMUIECKUX
bubmmoteka [IOK
2.3 aneMeHToB VA-rpynmnsl. A30T, pochop 7 1 https://m.edsoo.ru/7f412636
Y UX COEJIMHEHUS
24 omeenros IV Ay Viepor s | 2 buGaorexa LIOK
' . PYHTIBL. pos https://m.edsoo.ru/7f41a636
KPEMHHI U UX COEUHEHUS
Htoro no pazneny 25
Pazjnen 3. Merasliibl M X COeIMHEHUS
3.1 OO6mue cBOMCTBAa METAIITIOB 4 bubmorexa [IOK

https://m.edsoo.ru/7f41a636
20




bub6nunoreka LIOK

3.2 Baxxaeilinme MeTajIbl U UX COEMMHEHUS 16 https://m.edsoo.ru/7f412636
Hroro no pazneny 20
Paznen 4. Xumusi u oKpy:Ka0IIas cpeaa
41 BemecTBa u MaTepualibl B dKU3HU 3 but6mmoreka [JOK
YyeJIoBeKa https://m.edsoo.ru/7f41a636
Hroro no pazneny 3
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME
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ITOYPOYHOE IIVTIAHUPOBAHMUE

8 KUIACC
No KoJsmnyecTBO yacon Jata DJIeKTPOHHBbIE MU(PPOBbIE
u/n Tema ypoka Beero Kontpoabusie IIpakTuyeckue w3yeHus oOpasoBaTeJibHbIE
padoThI padoThI pecypchl
[Ipeamer xumun. Ponb xumuu B
1 )KII/)IziPI equmBeKa. T(:;a 151 1 bubmmorexa OK
https://m.edsoo.ru/ff0d210c
BelIecTBa
’ ITonsTre 0 MeTOaX MO3HAHUS B 1 bu6anorexa IIOK
XUMUHA https://m.edsoo.ru/ff0d227e
[IpakTuueckas padota Ne 1
5 natepatopmt s | ufimiorera LIOK
https://m.edsoo.ru/ff0d23dc
oOpaiteHus ¢ 1a00paTopHbBIM
000pyTI0BaHUEM
4 YucTele BelecTBa U CMECH. 1 bu6anorexa IIOK
CrniocoOblI paznieneHus cmecei https://m.edsoo.ru/ff0d26ca
[IpakTuyeckas padota Ne 2
5 «Paznenenue cmeceit (Ha 1 bubnuoreka [IOK
MIPUMEPE OUYUCTKH MOBAPEHHOU https://m.edsoo.ru/ff0d28c8
COJIN)»
bubanoreka [JOK
6 ATOMBI Hf MOJIEKYIIbI ! https://m.edscl){).ru/ff()d2a6c
;| e e | B LOK
https://m.edsoo.ru/ff0d2be8
3JIEMEHTOB
8 IIpocThle 1 ci10XKHBIE BEIIECTBA 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE YUECHUE 1 bubmmnoreka [JOK
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https://m.edsoo.ru/ff0d2d50

3aK0H ITOCTOSAHCTBA COCTaBa
BellecTB. XUMHUUYecKast

bu6anorexa IIOK

10 dhopmyna. BaleHTHOCTh aTOMOB https://m.edsoo.ru/ff0d2eae
XHMHYECKHUX DJICMCHTOB

| e ot e B LOK

https://m.edsoo.ru/ff0d323c
Macca

12 MaccoBas 10JIs1 XUMHYECKOr 0 bu6anorexa IIOK
3JIEMCHTA B COCIMHCHUHU https://m.edsoo.ru/ff0d350c

13 KonuuecTBo BeriectBa. MoJib. bu6mmoreka [IOK
MounsipHas macca https://m.edsoo.ru/ff0d5230

14 DU3UYECKUE U XUMUYECKUE bubnuoreka [IOK
SBJICHUS. XUMUYECKasl peaKuus https://m.edsoo.ru/ff0d37fa

o | v B 10K

. https://m.edsoo.ru/ff0d3al6
peaKmui
3aK0H COXpaHEHMS MacChl
16 BEIIICCTB. )IEI/IMI/I‘-ICCKI/IG bubmorexa IIOK
https://m.edsoo.ru/ff0d3b88
ypaBHEHUS
BrrunciieHus Kom4ecTBa,

17 MAacCCHI BEIEeCTBA M0 bu6mmoreka [IOK
YPaBHEHUSIM XUMUYECKUX https://m.edsoo.ru/ff0d5708
peaxkuui
Knaccudukarms xumuaecknx

13 peakiuii (CoeTuHEeHMUS, bu6mmoreka IIOK
pa3yoKEeHUs, 3aMEILICHUS, https://m.edsoo.ru/ff0d3f34
oOMeHa)

19 M. B. JIoMOHOCOB — y4€HBIil- bu6muorexa [IOK

sHIMKIoneauctT. O000IeHnE U

https://m.edsoo.ru/ff0d40c4
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cucTeMaTH3anus 3HaHUI

KonTpoasnas padora Nel no

bu6anorexa IIOK

20| Teme «BemecTsa u XHMITECKie https://m.edsoo.ru/ff0d4290
peakuum»
21 Ec?snggxxa K;ffggoﬁlgfasfeol\ggi bubmorexa HOK
) https://m.edsoo.ru/ff0d448e
U pocToe BemecTBo. O30H
duznyeckue 1 XUMUYECKUE
2 CBOMCTBA KUCJIOpOAa (peakinu bubnuoreka [IOK
okucieHus, ropenue). [lonstue https://m.edsoo.ru/ff0d4614
00 okcuax
CrniocoObl noxyyeHus
73 KHUCIIOpO/ia B TabOpaToOpuu U bubanoreka [JOK
MPOMBIIICHHOCTH. https://m.edsoo.ru/ff0d497a
[IpumeHeHue kucaopoaa
TemnoBoii 3ppeKkT XUMHIECKOM
peakuu, IOHITHE O Bubsmorexa LIOK
24 TCPMOXHMIMECKOM ypaBHeHiit, https://m.edsoo.ru/ff0d4790
9K30- ¥ DHJIOTEPMUUYECKUX
peaKIusx
55 weran), Jarpamenne sosaysa ubmorexa IOK
) ’ https://m.edsoo.ru/ff0d4c4a
CHoco0bI ero Npe1oTBpaIleHUs
[Tpaktuyeckas padota Ne 3 o
2% teme «Ilonyuenue u cobupanue bubaunoreka [HOK
KHUCJIOpOJIa, U3YYEHHUE €Tr0 https://m.edsoo.ru/ff0d4ae2
CBOWCTB»
21 sesermo. Hovonemmes ubmnorexa IOK
) https://m.edsoo.ru/ff0d4dd0
MIPUPOJIC
28 DU3UYECKUE U XUMUYECKUE bubmuoreka [IOK
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CBOICTBa BOJIOPO/A.
[Ipumenenne Bogopoaa

https://m.edsoo.ru/ff0d4dd0

29 [TonsiTHE O KMCITOTAX U COJAX bubmmorexa OK

https://m.edsoo.ru/ff0d50d2

30 Cnioco0bl mony4YeHust BOAOPOia bubnuoreka [IOK
B JabopaTopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas padota Ne 4 o

31 teme «I[lonyuenue u cobupanue bubnuoreka [IOK
BOJIOpOIa, U3YUCHHUE €TO https://m.edsoo.ru/ff0d4{42
CBOWCTB»

3 MounsipHbiif 00bE€M ra3oB. 3aKOH bubanoreka [JOK
ABoranpo https://m.edsoo.ru/ff0d542e
Brruncinenus o0néma,

33 KOJIMYECTBA BEIISCTBA I'a3a Io bu6anorexa IIOK
€ro U3BECTHOMY KOJIMYECTBY https://m.edsoo.ru/ff0d55a0
BEIIlECTBA WIIH 00BEMY
Brruncienus 00bEMOB Ta30B 110

34 YPaBHEHUIO PEAKLIUU HA OCHOBE bubamnoreka [JOK
3aKOHA 00BEMHBIX OTHOIIICHUM https://m.edsoo.ru/ff0d5708
razoB

35 DU3NYECKUE U XUMUYECKHUE bu6mmoreka IIOK
CBOMCTBA BO/JIbI https://m.edsoo.ru/ff0d587a

36 CocraB ocHoBanuii. [lonstue bubnuoreka [IOK
00 MHIUKATOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pacTBopuTEb.

37 E:;Z::ﬁ;}g{iii pacTBOPBI bubmorexa HOK

) https://m.edsoo.ru/ff0d5b40
MaccoBas qoJ1s BeniecTBa B
pacTBope
38 [TpakTuyeckas pabota Ne 5 o bu6nuoreka [IOK
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teme «IIpurorosienue
pPacTBOPOB C ONPENEIEHHOU
MacCOBOM JOJIEU
PacTBOPEHHOIO BELIECTBA»

KonTpoasnas padora Ne2 no

https://m.edsoo.ru/ff0d5eba

bu6anorexa IIOK

39 reme «Kucnopost. Bonopor. https://m.edsoo.ru/ff0d6342
Bona»

40 OKCHIBI: COCTaB, bu6mmoreka IIOK
KJ1accuuKamus, HOMEHKIATypa https://m.edsoo.ru/ff0d664e
[TonyueHnne n xuMr4yecKue

41 CBOMCTBA KHCJIOTHBIX, bubnuoreka [IOK
OCHOBHBIX U aM()OTEPHBIX https://m.edsoo.ru/ff0d664e
OKCHJIOB

42 OcHoOBaHUsI: COCTaB, bubnuoreka [IOK
KJ1accupuKaius, HOMEHKIATypa https://m.edsoo.ru/ff0d67ca

43 [Tonyuyenue u XuMHYECKHUE bubanoreka [JOK
CBOMCTBA OCHOBAaHHI https://m.edsoo.ru/ff0d67ca

44 Kucnorsl: cocras, bu6mmoreka [IOK
KJaccuukaius, HOMEHKIATypa https://m.edsoo.ru/ffOdfee2

45 [Tonydyenue u xumuyeckue bubanoreka [JOK
CBOMCTBA KUCJIOT https://m.edsoo.ru/ffOdfee2
Comu (cpenHue):

16 HOMEHKJIaTypa, CIIOCOObI bubaunoreka [HOK
MTOJIyYEHUS, XUMUYECKUE https://m.edsoo.ru/00ad9474
CBONCTBA
[IpakTuyeckas padota No 6.

Pemenne skcnepruMeHTaIbHbIX Bubmuotexa LIOK

47 3aga4 1o reMe «OCHOBHEBIE

KJIACChl HEOPTAHUYECKUX
COEINHEHU

https://m.edsoo.ru/00ad9b7c
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I'eneTuueckas cBs3b MCKIY

but6mmoreka [IOK

48 fJ1actamu HEOPTatieciux https://m.edsoo.ru/00ad9a50
COCMHCHMI
49 O00011IEHIE U cCUCTEMATH3AIIUSI bu6mmoreka [IOK
3HAHUU https://m.edsoo.ru/00ad9cb2
KonrponpHnas padbora Ne3 mo
50 TeMe ]'?OCHOBHEIe KJIaCCBI bubmmorexa HOK
on https://m.edsoo.ru/00ad9¢ela
HEOPraHUYECKUX COCTMHEHUIN
IlepBble TONBITKH
51 KJIacCU(PUKAITMU XUMHUYECKUX bu6anorexa IIOK
31eMeHTOB. [IoHATHE 0 Tpymmax https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JIEMEHTOB
[lepuoguueckuit 3aKOH U
57 [Iepuonuueckas cucrema bu6mmorexa [IOK
XUMHUYECKUX 3JieMeHToB /JI. W. https://m.edsoo.ru/00adaS52¢
MenpeneeBa
53 [lepnoasl, rpynIibl, HOATPYIIIBI bubmmorexa [TOK
’ ’ https://m.edsoo.ru/00adaS2c
s4 Crpoenne aromoB. CocTaB bubnuoreka [IOK
aTOMHBIX si7ep. M3oTons! https://m.edsoo.ru/00ada342
CrpoeHnue »IeKTpOHHBIX
55 000J10Y€K aTOMOB 3JIEMEHTOB bubnuoreka [IOK
[Tepuoguueckoi cucremst /. Y. https://m.edsoo.ru/00ada6bc
Menneneesa
XapakTepucTuKa XUMHUUYECKOTO
56 3JIEMEHTA MO €r0 MOJI0KEHUIO B bubmuoreka [IOK
[Tepnoanueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuognyeckoro BuGmuotexa LIOK
57 3aKOHA JJIS Pa3BUTHUS HAYKU U

npaktuku. /1. 1. MenneneeB —

https://m.edsoo.ru/00ada96e
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YYEHBIM, MTEIaror U IPaKIaHUuH

58

59

60

61

62

63

64

65

66

67

68

DNEeKTPOOTPUILIATEIBHOCTD
aTOMOB XMMHYECKHUX JICMCHTOB

HNonnas xuMu4ueckas CBs3b

KoBanenrnas nosspHas
XUMHYECKasi CBS3b

KoBanentnas nenossipaas
XUMHYECKasi CBSI3b

CreneHp OKUCIICHUS

OKUCIIATEIBHO-
BOCCTAHOBUTEIIbHBIC PEAKIINI

OKUCIIUTEIN U BOCCTAHOBUTEIU

KonTpoapsnas padora Ne4 no
teme «CTpoeHne aroma.
XUMUYECKas CBA3b»

PeseprubIit ypok. O0001ICHNE U
cucTeMaTHu3alus 3HaHUui
PesepBubIit ypok. O0001ICHNE U
cucTeMaTHu3alus 3HaHui
PesepBHbIit ypok. O0001IeHHE U
cucTeMaTHu3alus 3HaHui

OBUIEE KOJIMYECTBO YACOB I1O
[NPOI'PAMME

68

bu6anorexa IIOK
https://m.edsoo.ru/00adaab8
bu6anorexa IIOK
https://m.edsoo.ru/00adac34
bu6anorexa IIOK
https://m.edsoo.ru/00adaab8
bu6anorexa IIOK
https://m.edsoo.ru/00adaab9
bu6anorexa IIOK
https://m.edsoo.ru/00adae28
bu6anorexa IIOK
https://m.edsoo.ru/00adb076
bu6anorexa IIOK
https://m.edsoo.ru/00adb076

bu6anorexa IIOK
https://m.edsoo.ru/00adb486

bub6anorexa IIOK
https://m.edsoo.ru/00adb33c
bub6anorexa IIOK
https://m.edsoo.ru/00ad9cb2
bub6anorexa IIOK
https://m.edsoo.ru/ff0d61c6
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9 KJIACC

KoanuecTBO Yacos

JIEKTPOHHBbIE HU(PPOBbIE

Ne Jara
Tema ypoka Koutpoabubie IIpakTnueckue oOpa3oBaTe/ibHbIE
n/n Bcero U3YyYCHUS
padoThI padoThI pecypchl
[Tepuoguuecknit 3aKOH.

1 [lepuoanueckas cucrema 1 bu6anorexa IIOK
XUMHYECKHX deMeHToB []. U. https://m.edsoo.ru/00adb59e
Meunneneena
3aKOHOMEPHOCTH B

’ W3MEHECHHUHU CBOMCTB 1 bubnuoreka [IOK
XUMHUYECKHUX IJIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOIOB

3 Eg;g;ﬁ:f;g:ﬂ " | bubnuoreka [IOK

https://m.edsoo.ru/00adb7e2
HEOPTraHUYECKUX BEIIECTB
Bunpl xXuMu4eckou CBSI3H U
4 TI/IlilLI KPUCTAJUIMYECKUX 1 bubmmorexa HOK
.. https://m.edsoo.ru/00adbac6
peméTok
KonTpoasnas padora Nel mo

5 teme «lloBTOpenue u 1 1
yriyOJIeHHe 3HAaHWH OCHOBHBIX
pa3aenoB Kypca 8 Kiaccay
Knaccudukanus XuMudeckux

6 peaKIII/IIgI) () II)IBBJII/ILIHBIM 1 bubmmorexa [OK

https://m.edsoo.ru/00adbcb0
MIpU3HAKaM
ITonsTue 0 ckopocTh

7 XUMHYECKON PEeaKuu. 1 bu6mmorexa HOK
IToHsiTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TETEPOTeHHBIX PEAKIIUIX

8 [TonsiTie 0 XUMUYECKOM 1 bubmuoreka [IOK
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paBHOBecuH. DakTOpBI,
BJIMSIOLIUE HA CKOPOCTh
XUMUYECKOU PEAKIUU U
IIOJIOKEHNE XUMUYECKOTO
paBHOBECUS

https://m.edsoo.ru/00adc28c

UCcoUanusg. XUMUYECKHE

9 OKucCIUTENbHO- bu6mmoreka IIOK
BOCCTAHOBUTEJIbHBIC PEAKIIMHI https://m.edsoo.ru/00adcade
Teopus KTPOJIMTHUECKOU
10 ﬂgggouﬂa;iﬂﬂ.pgj;mm;g I/IO Bubmaorexa [IOK
https://m.edsoo.ru/00adcd68
ciabple AIEKTPOJIUTHI
11 HNonnbie ypaBHEHUS peaKIuit bubmorexa HOK
https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOMCTBA KUCJIOT
| oo s o LOK
. https://m.edsoo.ru/00add5d8
ANEKTPOJIUTUUECKOM
JIIACCOLINAIHN
XUMHYECKHE CBOMCTBA COJICH
13 B CBETE MpEJICTaBICHUH 00 bubanoreka [JOK
BJIEKTPOJIUTHYECKON https://m.edsoo.ru/00add8b2
JIACCOLNAIHN
14 [TonsiTue o ruaponuse conei bubmorexa TIOK
https://m.edsoo.ru/00add9d4
15 O06o0meHne u bubmuoreka [IOK
CHCTEMaTH3aInsl 3HaHUM https://m.edsoo.ru/00addd12
y g[}?:II:ITeI;I{I:IZCKaﬁ pabota Ne 1. Bubmorexa [IOK
https://m.edsoo.ru/00addbfa
IKCIIEPUMEHTAIBHBIX 3a/1a4U»
KonTposnbsnas padora Ne2 no Bubnmorexa [[OK
17 TeMe «DNEKTPOIUTHYECKAS

https://m.edsoo.ru/00addecO
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peakuuu B pacTBOpax»

OO01as xapakTepucTuKa

bu6anorexa IIOK

18 raﬂ?reHOB' XUMHHCCKHC https://m.edsoo.ru/00addfe2
CBOMCTBa Ha MpUMeEpE XJIopa
Xnopososopoa. ComnsiHas

19 KHCJIOTa, XUMUYECKHUE bu6mmoreka [IOK
CBOMCTBA, MOJyYEHHUE, https://m.edsoo.ru/00ade 104
MIPUMEHEHHE
[IpakTuueckas padota Ne 2 o

20 teme «[lomydenne conssHon bubanoreka LHOK
KHUCIIOTHI, U3YYEHUE €€ https://m.edsoo.ru/00ade348
CBOMCTB»
Brruncnenus 1mo ypaBHEHUSAM

71 XMMUYECKUX PEaKIUid, €CIU bu6mmorexa [IOK
OJIMH U3 PEarcHTOB JIaH B https://m.edsoo.ru/00ade488
M30BITKE

2 OO6m1as xapakTepuCTHUKA bubnuoreka [IOK
anemeHTOB VIA-rpynmbl https://m.edsoo.ru/00ade64a
AnnoTponHbie MOIU(DUKAIIH
cepnl. Haxoxnenue cepsol u e bubnuoreka [IOK

23 .
COCJIMHEHUH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOMCTBA CEPBI
CepoBo10po, CTPOCHUE

24 (bﬂlgnqei(ﬁe IIfI’ XI/II;/H/I‘IGCK’I/IC bubmorexa HOK

N https://m.edsoo.ru/00ade802

CBOMCTBA
Oxcuppl cepol. CepHast

75 KHUCIOTa, (pU3NUecKue U bubanoreka [HOK
XUMHUYECKHUE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMEHEHHE

26 XUMHUYECKUE PEaKIInH, bu6nuoreka LIOK

JIEXKAIIKE B OCHOBE

https://m.edsoo.ru/00adec8a
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MIPOMBIIIJIEHHOTO c11oco0a
MIOJIyYEHUS CEPHOM KHUCIIOTHI.
XUMHUYECKOE 3arpsI3HEHUE
OKpY>KaroIle Cpeabl
COEIMHEHUSIMH CEPbI
Brruncnenne maccoBou 1011

bu6anorexa IIOK

27 BBIXOJ1a IPOJIYKTA PEaKIuu https://m.edsoo.ru/00adec8a
OO6m1as xapakTepuCTUKa
a1eMeHTOB VA-rpynimsl. A30T, Butmiorexa [[OK

28 PACHPOCTPAHIEHH® B HIPHPOZE, https://m.edsoo.ru/00adeeab
(bu3HYeCKHe U XUMHYCCKHC
CBOWCTBA
AMMHak, ero (bH%I/ILIeCKI/Ie u Bubsmorexa LIOK

2 RUMIPHIECIHE CROMCTBA, hitps://m.eds0o.ru/00adf004
MOJIyY€HHUE U TPUMECHEHHE
[Ipaktuueckas padbora Ne 3 mo Bu6morexa LIOK

30 reme «llomyterne ammiara, https://m.edsoo.ru/00adf180
W3Yy4Y€HUE €0 CBOMCTB»
A30THas KUCIIOTa, ¢ Bubmorexa [IOK

1 usHHieCkue i XHMHHECKie hitps://m.edsoo.ru/00adf306
CBOMCTBA
Hcnonb3oBanue HUTPATOB U
COJIEl aMMOHMS B Ka4€CTBE

3 MUHEPAIIbHBIX YAOOPECHHM. bubanoreka [JOK
XHUMHUYECKOE 3arps3HEHUE https://m.edsoo.ru/00adf518
OKPYXKAIOIIEH CpeIbl
COCTMHCHUSIMU a30Ta
®docdop. Oxcun pocdopa (V)

33 u ¢ocdopHas KUCIO0Ta, bubanoreka [HOK

¢bu3nyecKre 1 XUMUYECKUE
CBOMCTBA, [TOJIyYEHUE

https://m.edsoo.ru/00adf68a
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Hcnons3oBanue ¢pocdatos B
Ka4eCTBE MHHEPAIIbHBIX

but6mmoreka [IOK

34 yaoOpeHuid. 3arps3HeHne https://m.edsoo.ru/00adfc20
MpUPOIHOM cpenbl hocharamu
Vraepon, pacrpocTpaHeHUE B
35 Hpnpgz[i[’ gmnr:{ecxie U bubmmorexa TIOK
’ 9 https://m.edsoo.ru/00adfd9c
XAMHYECKHE CBOMCTBA
Oxkcuapl yriaepoja, ux
W3UYECKHUE U XUMHYECKHUE
36 S)BOI?ICTBa. DKOJOTrH4YeCKHe Bubmrorexa [IOK
https://m.edsoo.ru/00adfebe
poOJIeMBbI, CBS3aHHBIE C
okcuaoMm yriaeposaa (IV)
37 VronpHas KUCJIOTA B €€ COJIN bubmorexa IIOK
https://m.edsoo.ru/00ae006¢
[Ipaktrueckas padbora Ne 4 mo
teme "[lomyuenue
38 erIeKI/ICJ'IOI}‘](t)I rasa. bubmorexa HOK
https://m.edsoo.ru/00ac027e
KauecTBenHas peakuus Ha
KapOoHaT-uoH"
IlepBoHayanbHBIE TOHATHS 00
39 oprpaHI/Iqecmx BEIIECTBaX KaK bubmaorexa LHOK
https://m.edsoo.ru/00ae054e
0 COCIMHEHUSX yriaepoaa
40 Kpemnuii u ero coenvHeHus bubmorexa TIOK
https://m.edsoo.ru/00ae080a
[Tpaktrueckas padora Ne 5.
41 Pemenne skcnepuMeHTaIbHbIX bu6mmorexa HOK
3a71a4 110 TeMe «BaxkHenmue https://m.edsoo.ru/00ae0bf?2
HEMETAJIJIBI U UX COCIMHEHUS
KOHTpOJ‘IBHaﬂvpa6OTa Ne3 o Bubnmorexa [[OK
42 TeMme «Baxnenmue

HEMETAJJIbI U UX COCAUHCHUA»

https://m.edsoo.ru/00ae0e18
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OOmras XxapaKTepuCTHKa
XUMHUYECKUX DIIEMEHTOB —
METaJUIOB. MeTammmdeckas

bu6anorexa IIOK

43 CBASH 1 MeTaMquCKa}.I. https://m.edsoo.ru/00ae103e
KpHUCTaJUIMYeCKasi penieTka.
dusnyeckue cCBOMCTBA
METAJVIOB
XHUMHUYECKHE CBOMCTBA
44 METaJIJIOB. bu6anorexa IIOK
DNEKTPOXUMUYECKUM Pl https://m.edsoo.ru/00ael156
HanpsHKEHUM METaIOB
O61ue cnocoObl MOTYYeHHs
MeTauioB. CILIaBhl.
45 Brruncnenus o ypaBHEHUsAM bubanoreka LHOK
XUMHYECKHUX PEeaKui, eciu https://m.edsoo.ru/00ael1156
OJINH U3 PEareHTOB COACPKUT
MIpUMECH
46 [TonsiTue o xoppo3uu bubamnoreka [JOK
METAJJIOB https://m.edsoo.ru/00ae1278
bu6mmoreka [IOK
47 [Henounpie MeTabI https://m.edsoo.ru/00ae14b2
48 OKCHUIBI U TUIPOKCHIBI bu6mmoreka [IOK
HATPUS U KIS https://m.edsoo.ru/00ae14b2
49 [I{enouHO3EMENTBHBIE METAILIIBI bubanoreka [JOK
— KaJbI[MI U MarHun https://m.edsoo.ru/00ael5e8
50 Baxwueiinune coeJuHEHUS bu6nmuoreka [IOK
KaJIbIIUI https://m.edsoo.ru/00ael5e8
51 O0o0Ommenue u )
CHCTEeMaTH3aIMs 3HaHUH
59 JKEcTKOCTh BOABI M CITIOCOOBI bu6nuoreka LIOK

€€ yCTpaHEHHUs

https://m.edsoo.ru/00ac1886
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[IpakTuueckas padota Ne 6 o

but6mmoreka [IOK

>3 TeMe "XG?TKOCTL BOHH,,H https://m.edsoo.ru/00aelae8
METObI €€ yCTpaHEHUs
. bu6mmoreka [IOK
>4 AmOMHHHH https://m.edsoo.ru/00ae1c64
55 AmMdoTepHbIe CBOHCTBA bubnuoreka [IOK
OKCHJIa U THJIPOKCHUIA https://m.edsoo.ru/00ae1c64
56 TKeneso bu6mmoreka [IOK
https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COTU bu6mmoreka [IOK
xenesa (II) u xenesa (III) https://m.edsoo.ru/00ae35e6
58 O6006menue u )
cUCTeMaTH3alus 3HaHU!
[Tpaktuyeckas pabota No 7.
59 Pemenue skcniepuMeHTaIbHBIX bubanoreka [JOK
3aga4 no teme «Baxueiimme https://m.edsoo.ru/00ae3de8
METaJUIbl U UX COCTHUHEHUS»
Brruncnenus no ypaBHEeHUAM
XMMUYECKUX PEeaKIuid, €CIu
OJIUH U3 PEarcHTOB JIaH B
60 I/I§[6BITKGI:/IJ'II/I coz(epf[KHT bubmmorexa [JOK
https://m.edsoo.ru/00ae1750
npuMecH. Beruncnenus
MacCOBOM JIOJIM BBIXO/JIa
MPOYKTa peaKuu
61 O6006menue u )
cUCTEeMaTH3allus 3HaHU!
Kontponshas pabora Ne4 o
62 TeMe «BaxxHenime MeTasibl 1
UX COCTUHCHUS
63 BemectBa n matepuaiisl B bubmmnoreka [JOK

36




MOBCETHEBHOM XKU3HHA

https://m.edsoo.ru/00ae3f50

yeJIoBeKa
64 XHUMHYECKOE 3arpsi3HEHNE 1 bubanoreka LHOK
OKpY>Kalolleil cpepl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B penienun 1 bubanoreka LHOK
9KOJIOTUYECKHUX MPoOIemM https://m.edsoo.ru/00ae4270
66 PesepBHblii ypok. O0001IeHNE 1 bubanoreka LHOK
U CUCTEMATH3aIUs 3HAHUN https://m.edsoo.ru/00ae0d0a
67 PesepBHblii ypok. O0001IeHNE 1 bubanoreka LHOK
U cUCTeMaTu3anusi 3HaHUM https://m.edsoo.ru/00adb33c
63 PesepBublii ypok. O60611eHNE 1 bubanoreka LHOK
U cCUCTeMaTu3anus 3HaHUM https://m.edsoo.ru/00ad9cb2
OBIIEE KOJIMYECTBO YACOB 63

110 ITIPOT'PAMME
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YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJIBHOT O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI JJIS1 YUEHUKA

METOAUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET
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