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MNOACHUTEJIBHASA 3AIINCKA

ITporpaMMa 1o XMMHM Ha yPOBHE OCHOBHOI'O OOILEro 0Opa3oBaHusl COCTaBI€HA HA OCHOBE TpeOOBaHUI K pe3yibTaTaM
OCBOEHHSI OCHOBHOW 00pa30BaTeNbHOM MpOrpaMMbl OCHOBHOTO 0011ero obpasoBanus, npeacrasieHHsix B @I'OC 000, a
TaKkkK€ Ha OCHOBE (enepanbHOM pabouell MporpaMMbl BOCIUTAHUS W C YYETOM KOHIICMIIMM TMPENoJaBaHUs y4yeOHOTO
npeaMera « XuMus» B 00pa3oBaTeIbHbIX opranuzanusax Poccuiickoit denepanuu.

[TporpaMMa mo XuMuUM Ja€T MPEACTABICHUE O LEIsIX, OO0lel cTpaTeruu OOy4deHHs, BOCHUTAHMS U pa3BUTHUSA
00y4aromuxcs CpeCTBAMHU yu4eOHOI0 MPEAMETA, YCTAHABINBAET 0053aTENIbHOE IIPEAMETHOE COAEPKAHUE, ITPEAYCMATPUBAET
pacnpenesneHue ero mo KiaccaM M CTPYKTYPUPOBAHHME IO pa3fenaM M TeMaM MpOrpaMMbl MO XHWMHH, OIPEAEIISIET
KOJIMYECTBEHHBIE U KAYECTBEHHBIE XapAKTEPUCTUKHU COAECPKAHUS, PEKOMEHYEMYIO MTOCIEI0BATEIBHOCTh U3YUEHUSI XUMUU C
y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKM Y4eOHOro Ipolecca, BO3PAaCTHBIX OCOOEHHOCTEH
oOyyaromuxcsi, onpeaesnseT BO3MOKHOCTH IpeaMeTa Ul pean3aluu TpeOOBaHWM K pe3ysibTaTaM OCBOEHHSI OCHOBHOM
0o0pa30BaTeNbHOI MTPOrpaMMbl Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus, a TaKke TpeOOBaHUM K pe3ysibTaraM O0ydeHUs
XMMHH Ha YPOBHE LieJe U3yueHus mpeaMeTa 1 OCHOBHBIX BUOB Y4€OHO-TI03HABATEIBHON JEATEIILHOCTH 00YYarOIerocst Mo
OCBOCHHIO YUeOHOTO COACPKAHMSL.

3HaHHE XUMHM CIYy’)KUT OCHOBOM 1 (OPMUPOBAHMS MHUPOBO33PEHMSI OOYYarOIIErocsi, €ro IMpeACTaBICHUN O
MaTepUaIbHOM €IMHCTBE MHpa, BaXXHYIO pOJIb UIPAOT (POPMUPYEMbIE XUMHUEH IMPENCTABICHUS O B3aWMOIPEBPAICHUAX
SHEPruH U 00 HBOJIIOLIMU BELIECTB B MPUPOJIE, O MYTAX PEUICHUS INI00ATBbHBIX TPOOJIEM YCTOMUYUBOIO Pa3BUTHUS YE€TIOBEUECTBA
— CBIPEBOM, YHEPTETUIECKOM, MUIIIEBON 1 IKOJIOTHIECKOM 0€30MacHOCTH, TPOOIIEM 3PaBOOXPAHCHHS.

N3yuenune xumuu:

CIOCOOCTBYET pealu3alliid BO3MOXHOCTEH Ul CaMOpa3BUTUS U (POPMHUPOBAHUS KyJIbTYpbl JUYHOCTH, €€ OOIIEH U
(YHKIIMOHAJIBHON I'PaMOTHOCTH;

BHOCUT BKJaJ B (OPMHUPOBAHHE MBIIUICHUSI U TBOPYECKUX CIIOCOOHOCTEW OOydYaromMXCsi, HAaBBIKOB UX
CaMOCTOSITENIbHON y4eOHOM JesITeNIbHOCTH, 3KCIEPUMEHTANIbHBIX W HMCCIEAOBATEIbCKUX YMEHHM, HEOOXOJUMBIX Kak B
IIOBCEIHEBHOM JKM3HHU, TaK U B IPOPECCUOHATIBHON AESITEIbHOCTH;



3HAKOMHUT CO CHENU(UKON HaAyYHOTO MBILIUICHHUS, 3aKJIaJAbIBA€T OCHOBBI IIEJIOCTHOTO B3IJIsAa HA €IMHCTBO MPUPOABI U
YeJIOBEKa, SIBJISICTCS] OTBETCTBEHHBIM ATArioM B ()OPMUPOBAHUN €CTECTBEHHO-HAYYHOU IPaMOTHOCTH O00YyYarOIINXCS;

croco0CTByeT (POPMUPOBAHUIO LIECHHOCTHOI'O OTHOLIEHMSI K €CTECTBEHHO-HAYYHBIM 3HAHUSAM, K MPUPOJE, K YETIOBEKY,
BHOCHT CBOM BKJIa/l B 9KOJIOIMYECKOE 00pa30BaHUE 00y4arOIIUXCsl.

JlanHble HampaBiIeHUS B O0YYEHUH XUMUU 00ECIEUNBAIOTCS CIEMU(UKON CoAepKaHusl Y4eOHOro mpeaMeTa, KOTOPbIi
ABIIICTCS NIEAATOTUYECKH aIallTUPOBAHHBIM OTpaKeHHEM 0a30BOI HAYKH XUMHH Ha OTIPEAeIEHHOM dTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOrO 00mIEero oOpa3oBaHHUs OPHEHTUPOBAH HAa OCBOEHHE OOYYAIOUIUMUCS CHCTEMBI
IIEPBOHAYAJIBHBIX IOHATUM XUMHUH, OCHOB HEOPraHMYECKOW XHMHMM M HEKOTOPBIX OTHENIbHBIX 3HAYMMBIX ITOHATHN
OpraHNYEeCKON XUMHH.

CTpykTypa cofepkaHus MpOTrpaMMbl MO XMMHUU CPOPMHUpPOBAHA HA OCHOBE CHCTEMHOTO MOAXO0Ja K €€ H3yUeHHIO.
CopeprkaHue CKJIaIbIBA€TCA U3 CUCTEMBI MOHATUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI ITOHATUI O XUMUYECKON
peakuuu. O0e 3TH CUCTEMBbI CTPYKTYPHO OpPraHM30BaHbl IO MPHUHLMILY IOCIEA0BATEIBHOIO PA3BUTHUS 3HAHUI HA OCHOBE
TEOPETUUYECKUX ITPEACTABICHUN PA3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYEHHsI KaK OCHOBBI BCETO €CTECTBO3HAHNS;

— [lepuonnueckoro 3akona /l. 1. MenneneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YUYEHHUS O CTPOEHUHU aTOMa U XUMUYECKOM CBA3H;

— NPEACTABICHUHN 00 3JIEKTPOIUTUUECKON TUCCOIMALIMY BELLIECTB B pPACTBOPAX.

TeopeTnueckne 3HAHMSI PACCMATPUBAIOTCS HAa OCHOBE OMIMPUYECKH IIOJYYEHHBIX M OCMBICIEHHBIX (DaKTOB,
pa3BUBAIOTCS MOCJIEIOBATEIIbHO OT OJHOTO YPOBHS K JIPYTOMY, BBIMONHSS (YHKIUH OOBSICHEHHS W TMPOTHO3UPOBAHUS
CBOMCTB, CTPOEHHUS U BO3MOYKHOCTEN MPAKTUYECKOr0 MPUMEHEHMS U MOJTYYEHUS N3yYaeMbIX BEILIECTB.

OcBoeHHe TPOrpaMMbl MO XUMHH CIHOCOOCTBYET (POPMHUPOBAHUIO MPEICTABICHHUS O XUMHUYECKOM COCTaBIISIOIICH
HAay4YHOM KapTHHBI MHpa B JIOTUKE €€ CHCTEMHOM INPUPOJbl, LICHHOCTHOIO OTHOILICHMsS K HAy4YHOMY 3HAHHUIO M METOJaM
NO3HaHUs B Hayke. M3yueHHe XUMHUM NPOMCXOAUT C NPUBJICYEHUEM 3HAHUN U3 paHee M3YyUEHHBIX YYEOHBIX MPEIMETOB:
«Oxpyxaromuii Mup», «bronorus. 5—7 knacce» u «®dusuka. 7 Kiaacey.

[Ipn u3yyeHUM XUMHUHU TPOUCXOAUT (POpMHpPOBAHHE 3HAHUI OCHOB XMMHYECKOM HAayKH KaK OOJIACTH COBPEMEHHOTO
€CTECTBO3HAHHUA, NMPAKTUYECKON ACATENBHOCTH YEJIOBEKa M KaK OJHOIO0 M3 KOMIIOHEHTOB MMPOBOM KYJIBTYphI. 3ajzada



y4eOHOTro IpeMeTa COCTOUT B (POPMUPOBAHNUN CHCTEMbI XHMHUYECKUX 3HAHUNA — BaKHEHIINX (DAKTOB, MOHATHH, 3aKOHOB U
TEOPETUYECKHUX TTOJIOKEHUH, AOCTYIMHBIX OOOOIMICHWH MHPOBO33PEHUECKOTO XapakTepa, s3bIKa HAyKH, B MPUOOIICHUH K
HAayYHBIM METOJIaM TIO3HAHWsI TMPU M3YyYECHUU BEIIECTB W XHUMHUYECKUX peakiud, B (QOPMHUPOBAHUU W Pa3BUTHU
MO03HABATEIBHBIX YMEHUH W WX NPUMEHEHHH B Y4eOHO-TIO3HABATEIBHOW M Yy4eOHO-MCCIIEOBATEIBCKON IeATEIbHOCTH,
OCBOCHHH MPABIII O€301IaCHOTO OOPAIICHHSI C BEIIECTBAMHU B TIOBCEAHEBHOM JKU3HMU.

[Ipn u3yyeHnn XMMUU Ha YPOBHE OCHOBHOTO 00111er0 00pa3oBaHus BaXKHOE 3HAUCHHE MTPUOOPEN TaKHe LeH, KakK:

— (opmupoBaHHE WHTEIEKTyaJIbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpPa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIILHOMY MIPUHSITHIO PEIICHHI, CIOCOOHOH aanTHPOBATHCS K OBICTPO MEHSIOLTUMCS YCIIOBHSIM JKU3HU;

— HamnpaBJIEHHOCTh 00YyYEHHUs Ha CUCTEMATUYECKOE MPUOOIICHHE 00YJArOIIMXCs K CAMOCTOSTEIBHON TTO3HABATEIILHOM
JESATSIIBHOCTH, HAyYHBIM METOJIaM TTO3HAHUS, (POPMHUPYIOIIMM MOTHBAIUIO U PA3BUTHE CITIOCOOHOCTEH K XUMHUU;

— o0OecriedueHre yCIOBUM, CIIOCOOCTBYIOMMUX MPUOOPETEHUIO OOYYArONIMMUCS OIbITa Pa3HOOOpa3HOW MESATeThLHOCTH,
MO3HAHUS M CaMOIIO3HAHMS, KIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMIIETCHIIMI), MMEIOIINX YHUBEpCAIbHOE 3HAYCHUE IS
Pa3IUYHBIX BUJOB JIEATEIHHOCTH;

— (opmupoBanue 00mel PYHKIIMOHATHHONW M €CTECTBEHHO-HAYYHOW TPAMOTHOCTH, B TOM YHCJIE YMEHHUH OOBSCHATH U
OIICHUBATH SIBJICHUS OKPY’KAIOIIETO MHpPA, WCIIOIb3Yysl 3HAHUS W OIBIT, MOJyYCHHBIC TPU M3YYCHUH XUMUHU, TPHUMEHSITHh HX
IIPH PEIICHUH TIPOOJIeM B TIOBCETHEBHOM JKU3HH U TPYJIOBOH EATEIHHOCTH;

— ¢opMHpOBaHHE y OOYYAIOUINXCS T'YMAaHUCTUYECKUX OTHOIICHHM, MOHUMAHMS IIEHHOCTH XWMHUYECKUX 3HAHWM IS
BBIPA0OTKH SKOJOTHYECKH 11eJeco00pa3HOTO MOBEACHHUS B OBITY M TPYIOBOWM JEATEIHHOCTH B ILIETSX COXPAHEHHS CBOETO
30POBbsI U OKPYIKAIOIIEH IPUPOJHON CPELBL,

— pa3BUTHE MOTHBalMU K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJI0 M CAaMOBOCIHUTAHHMIO Ha OCHOBE YCBOCHHS
00IIeYeI0BEUYECKUX [IEHHOCTEHM, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY NPO(MUIIS M HAIIPaBICHHOCTH JATbHEUIIET0 00yYeHusl.

OO1mee ynciI0 YacoB, OTBEIEHHBIX JIJIS U3YYCHHS] XMMHUH Ha YPOBHE OCHOBHOTO 0OIIero oopazoBaHus, coctaBiser 136
4yacoB: B 8 ki1acce — 68 yacoB (2 yaca B HeJiento), B 9 kiacce — 68 yacoB (2 yaca B HEJIETIIO).



COJEPXXAHME OBYUYEHUA

8 KIIACC

IlepBoHaYaIbHBIE XUMHYECKHE IOHATHSA

[Ipenmer xumun. Posb XMMUM B )KA3HU 4enoBeka. XUMHUA B cucTeMe Hayk. Tena u BemecTBa. @u3ndecKkue CBOWCTBA
BEIIECTB. ArperaTHoe cocTosiHue BemiecT. [loHsTre 0 MeToax mo3HaHusi B XuMuu. Yucteie BemecTBa U cMecu. CrocoObl
pa3JeIICHUs] CMECEM.

ATOMBI U MOJEKYJbl. XUMHAUYECKUE 31€MEHThl. CHUMBOJIBI XUMHUYECKUX 3JEMEHTOB. [IpoCThie M CIOKHBIE BEIIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYEHHE.

Xumnyeckasi ¢opmyna. BajaeHTHOCTP aTOMOB XHMHUYECKHMX 3JIEMEHTOB. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
OtHocutenbHas aTtomMHas wmacca. OTHoOcuTeNlbHAsT MOJIEKYJspHas Macca. MaccoBas [O0Js XMMHYECKOTO DJIEMEHTa B
COEMHEHHUH.

KomnuectBo BemiectBa. Moiib. MosisipHast macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YUCHA CTPYKTYPHBIX €IMHMIY
BemecTBa. Pacu€Tel mo hopmynamM XUMHUYECKUX COSTMHEHUH.

®duznyeckre U XUMHYECKHUE SIBICHHUS. XHMHYECKas peakuuss U €€ NPU3HAKU. 3aKOH COXPAaHEHHWs MacChl BELIECTB.
Xumuueckue ypaBHenus. Kiaccudukanusi XuMUYeCKUX peakiui (COeIMHEeHUs, pa3IoKeHUs], 3aMelIeHus, 0OMEHa).

Xumuueckuii IKCcnepumenm:

3HAKOMCTBO C XMMHYECKOW MOCYIOMW, MpaBWiIaMUd pabOThl B 1a0OpaTOpUU U MpUEMaMH OOpaleHus ¢ J1ad0paTOPHBIM
o0opy/noBaHHEM, H3y4ye€HHE U OmucaHue (U3MYECKUX CBOWCTB 00pa3lloB HEOPraHMYECKUX BEIIECTB, HAOIIO/IEHUE
¢usnyeckux (MIaBIeHUE BOCKA, TasHUE JIbJa, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE U KOHACHCALUS BOJIbI) M XUMHUECKUX
(ropeHue cBe4M, MPOKATMBAHKE MEIHON MPOBOJIOKU, B3aUMOICHCTBUE MeJia C KUCIOTOW) SABJICHUM, HAOIIOEHUE U ONTMCaHuE
MPU3HAKOB MPOTEKAHUS XMMUYECKUX PEaKIUi (pa3iokeHue caxapa, B3auMOJIEUCTBHE CEPHOM KUCIOTHI ¢ XJIOPUIOM Oapus,
paznoxenue ruapokcuga meau (II) mpu HarpeBanuu, B3ammopeicTBHe kene3a ¢ pacTtBopoMm coiu meau (II), mzyuenwue
CIoCcOOOB pa3JeNeHuss CMeced: ¢ MOMOUIbI0 MarHuTa, (PUIbTpPOBaHUE, BBIMAPUBAHUE, NUCTUIULALMSA, Xpomatorpadus,
MPOBEICHUE OYKMCTKU MOBApPEHHOW COJIM, HAOJIIOJACHUE U ONMUCAHUE PE3yJbTAaTOB MPOBEICHUS ONbITA, WIUTFOCTPUPYIOLIETO
3aKOH COXPaHEHHsI MacChl, CO3/JaHUE MOiesIel MOJIEKYJ (IIapOCTEPIKHEBBIX ).



Bakueiye npeacTaBUTEIM HEOPIraHNYECKHX BELeCTB

Bo3nyx — cmech razoB. CocraB Bo3ayxa. Kucinopoa — sieMeHT M MpocToe BemiecTBO. HaxoxkaeHue Kuciaopoja B
npupozae, ¢uzMueckue M XUMHUYeckue cBoMcTBa (peakumu ropenus). Oxcupapl. [Ipumenenue kucnopoaa. CrocoObl
MOJIyYeHHUs] KUCJIOpoJa B JabopaTopuu U MpOMBIILIEHHOCTH. KpyroBopot kuciopoaa B npupoje. O30H — ajioTponHas
Mo U (UKAIHSI KUCIOPO/A.

TennmoBoit 3¢p(deKT XUMHUECKONW peaklud, TEePMOXHMHUYECKHE YPaBHEHHS, SK30- M HSHAOTEPMHUECKHUE DPEAKIIHH.
TonnuBo: yroiab u MeTaH. 3arps3HEHHE BO3/yXa, YCUJICHHE TapHUKOBOTO 3¢ (deKTa, pa3pylieHrne 030HOBOTO CIIOs..

Bonopon — snemeHT u npoctoe BemecTBo. HaxoxaeHrue Bogopoaa B npupoje, Gusndeckue 1 XMMUYECKUe CBOMCTBA,
npUMEHEHHUE, CocoObl moyyeHusi. Kucnotsl u comnu.

Mosnsipablii 00bEM Ta30B. Pac4E€ThI M0 XUMUYECKUM YPaBHCHUSIM.

dusnueckne cpoucTBa BoAbl. Boma kak pactBoputrens. PacTBopel. HachllieHHBIE M HEHACBIIIEHHBIE PACTBOPHI.
PacTBopumocCTh BemiecTB B Boje. MaccoBast oyisl BEMIECTBA B pacTBOpe. XUMHUYECKHE CBOMCTBA BOoAbl. OcHOBaHUSA. Poiib
pacTBOPOB B IPUPO/JIE U B KU3HU YesnoBeka. KpyroBopoT BoAbl B Ipupoe. 3arpsi3HEHUE MPUPOAHBIX BOJ. OXpaHa U OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanuss neopranmuecknx coemmaeHuil. Oxcuapl. Knmaccudukarus okcumoB: cosieobpasyromue (OCHOBHBIC,
KHUCTIOTHBIE, aM(pOoTepHbIe) U HeconeoOpasytome. Homenknarypa okcuaoB. @U3ndeckue U XUMHUYECKHE CBOMCTBA OKCHIOB.
[lonyueHne OKCHUIOB.

OcHoBanuda. Krnaccudukanuss ocHOBaHWM: WIENOYM W HEPAcTBOPUMbIE OCHOBaHUsA. HoMeHknaTypa OCHOBaHUM.
Ou3nyecKrue U XUMUYECKHE CBOMCTBA OCHOBaHUM. [loiryueHre ocCHOBaHMM.

Kucnotel. Knaccupukauus kucnor. Homenknarypa kucior. dusmueckne M XUMHUYECKHME CBOWCTBA KUCIOT. Psa
aktuBHOoCcTH MeTauioB H. H. bekerosa. [lonyuenue kucnor.

Conu. Homenknartypa coneil. ®u3nueckue 1 XMMUYECKUE CBOMCTBA cotiell. [lonmyuenue comnen.

['eneTnueckas CBI3b MEXKIY KJIACCAMU HEOPTAHUYECKUX COEAUHEHUM.

Xumuueckuii IKcnepumenm:

KauyeCTBEHHOE OMPEJENICHNE COJEPKaHUs KHUCIOPOAa B BO3AyXe, MOJyueHUEe, COOMpaHue, Paclio3HaBaHUE U U3YUYCHHE
CBOMCTB KHMCJIOpOJia, HAOJIIOJICHHE B3aUMOJEHCTBUS BEIIECTB C KUCIOPOAOM M YCJIOBHUS BOHMKHOBEHUS W IMpPEKpaLICHUS



ropeHus (moxkapa), 03HakKOMJIeHHE ¢ 00pa3liaMu OKCHIOB U ONHMCAaHUE UX CBOMCTB, MOJy4YeHHE, COONpaHue, paclio3HaBaHHUE U
U3y4eHUE CBOMCTB BOJOpoAa (ropeHue), B3auMmozeiicTBue Bojopoaa c¢ okcuaoMm meau (II) (Bo3MOXHO HCIONb30BaHUE
BUJICOMATEPHUATIOB), HAOJIO/IeHNE OOpAa3lOB BELIECTB KOJIMYECTBOM 1 MOJb, MCCIEIOBAaHUE OCOOEHHOCTEM pacTBOpPEHUS
BEILECTB C PAa3IMYHOM PAaCTBOPUMOCTBIO, IPUTOTOBIECHHUE PACTBOPOB C OIPEACIEHHONM MacCOBOM JOJIEH PACTBOPEHHOIO
BEILIECTBA, B3aMMOJICMCTBHE BOABI C MeTajUlaMH (HATpUeM U KajablueM) (BO3MOKHO HMCIOJIb30BAHME BHUIEOMATEPHUAIIOB),
UCClIeIOBaHKE 00pa3l0oB HEOPTaHWYECKUX BEIIECTB Pa3IMYHbIX KJIAccOB, HAOIIOEHIE U3MEHEHUS OKPACKH MHIUKATOPOB B
pacTBOpax KHUCIOT U IIesnouyeld, uzydeHue B3aumozenctBus okcuga meau (II) ¢ pacTBopoM cepHOM KUCIOThI, KUCIOT C
MeTaJUlaMM, peaklMi HEUTpaau3aluy, MOJyYEeHUE HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHHE OJHOTO METaula JPYIUM M3
pacTBOpa COJIM, pELICHUE SKCIIEPUMEHTAIBHBIX 3a/Ja4 110 TeMe «BaxxHennme Ki1accsl HEOPraHUYECKUX COCIUHEHUI.

Ilepuoguyecknii 3axkoH u Ilepuoguyeckas cucrema xummuuyeckux jiemeHToB JI. M. MengesneeBa. Crpoenmne
aTOMOB. XUMHYeCKas cBA3b. OKHCINTEIbHO-BOCCTAHOBUTEIbHbIE PEAKIMU

ITepBble MOMBITKH KIaCCU(PUKAIIMM XUMHUYECKUX 3JIEMEHTOB. [IOHATHE O Ipynmax CXOIHBIX AJIEMEHTOB (ILEIOYHBIE U
IIEJIOYHO3EMENbHBIE METAJIJIbl, TaJIOT€Hbl, MHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpbIE 00pa3yloT aM(OTEpHbIE OKCUABI U
TUPOKCUIBI.

[Tepnonmueckun 3akoH. Ileprnonnueckas cucrema xumudeckux dneMeHToB . M. MenneneeBa. Koporkonepnonnas u
muHHOnepuoaHas Qopmbl [lepuoauueckoi cucrtembl xumudeckux siaemeHToB [I. M. Menneneesa. [lepuoasl u rpyIimsi.
DU3NYECKHU CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB IIEPHUOAA U IPYIIIHI JIEMEHTA.

Ctpoenue aromoB. CocTtaB aToMHbIX saep. M3oTomnbl. DnekTpoHbl. CTpOEHUE IEKTPOHHBIX 000JI0YEK aTOMOB MEPBBIX
20 xumuueckux 3neMeHToB llepuonuueckoil cuctemsl [. 1. MenaeneeBa. XapakTepucTrka XMMUYECKOTO 3JIEMEHTA 10 €ro
nonoxxenuto B [lepuoanueckon cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMs paguyca aTOMOB XMMHUYECKUX 3JEMEHTOB, METANIMYECKUX U HEMETAINIMYECKUX CBOMCTB
110 TPYIIIAM U IIEPUOJAM.

3nauenue llepuoguueckoro 3akoHa u llepruoanyeckod CUCTEMBI XMMHMYECKUX DJIEMEHTOB JUIsl PA3BUTHs HAYKU U
npaktuku. [. 1. Mennenees — yd€Hblii U rpaxJaHUH.

Xumuueckass cBs3b. KoBasleHTHass (mosisipHas W HENOJISIpHAs) CBSA3b. JIEKTPOOTPULATEIBHOCTh XUMHYECKHX
anemMeHTOB. MIoHHas CBA3b.



Crenenp oxkucieHua. OKHUCIHUTEIbHO-BOCCTAHOBUTENBbHBIE peakuuu. lIlponecchl OKHCIEHHS W BOCCTAHOBJIEHMS.
OKkucauTean U BOCCTAaHOBUTEIH.

Xumuueckuii IKCnepumenm:

u3ydeHue oOpaslioB BEUIECTB METAJIOB M HEMETAJUIOB, B3aUMOJCHCTBUE THAPOKCH/IA IIMHKA C PACTBOPAMH KHUCIOT U
niejoueid, MPOBEAEHUE OMNBITOB, WIUIIOCTPUPYIOIIUX MHPUMEPHl OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIX peaKUUil (ropeHue,
pEeaKIu pa3oKeHusl, COCUHEHUS ).

Mescnpeomemmnuie ceasu

Peanuzanns MeXnpeaMETHBIX CBS3€M MpU W3YYEHUM XMMHUU B 8 KJIacC€ OCYLIECTBIISIETCS YEPE3 UCIIOIb30BAHUE KAK
OOIIIMX €CTEeCTBEHHO-HAYYHBIX TMOHSITHH, TaK M TMOHATHHA, SBIAIOMIMXCS CHUCTEMHBIMU JUIsl OTHENbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTecTBEHHO-HAY4YHbIE TOHATUSA: HAYYHBIH (DAKT, TMIIOTE3a, TEOPHUS, 3aKOH, aHaJU3, CUHTE3, KiacCU(pUKaLUs,
NEPUOIMYHOCTD, HAOIIOJEHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, U3MEPEHNUE, MOJIEIIb, SIBJICHUE.

dusnka: marTepus, aTroM, dJEKTPOH, MPOTOH, HEWTPOH, HWOH, HYKJIWJ, HW30TOIbI, PaAUOAKTUBHOCTb, MOJIEKYJA,
ANEKTPUYECKUH 3apsij], BEIIECTBO, TEJNO, OOBEM, arperaTHOe COCTOSIHHE BEIIEeCTBa, ra3, (U3MYECKUE BEIUUHMHbBI, €IUHUIIbI
U3MEPEHHUsI, KOCMOC, TUTAHETHI, 3BE37b1, COTHIIE.

buonorus: ¢orocuntes, qpixanue, 6unocdepa.

['eorpadusi: atmocdepa, ruapocdepa, MUHEpasbl, TOpPHbIE NOPOABI, TOJIE3HBIE HCKOIMAEMblE, TOIUIMBO, BOJHBIE
pecypcBhl.

9 KJIACC

BemecTBo U XMMHUYeCKasi peaKIus

[lepuonnueckuii 3akoH. Ilepuoanueckas cuctema xumudeckux anemeHTtoB JI. M. MenpaeneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHH CBOKMCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX MEPUOJOB, KalIus, KalbLUs U UX COCAUHEHU
B COOTBETCTBUU C ITOJIOKEHUEM AJIEMEHTOB B [leproinueckoil CuCTeEME U CTPOEHUEM MX aTOMOB.

CrpoeHue BelecTBa: BUAbl XHMHUYECKOU CBSA3U. THIBI KPUCTAUNIMYECKUX PEUIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
THTIA KPUCTAJUIMYECKON PEIIETKHA U BUAA XUMUYECKOU CBSI3H.



Knaccudukanuss 1 HOMEHKIATypa HEOPTaHMUYECKHX BEIIECTB. XWUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIMXCS K
Pa3IMYHBIM KJIaCCaM HEOPTAHUYECKUX COCAUHEHUN, TEHETUYECKAs CBA3b HEOPTaHUYECKUX BEILIECTB.

Knaccuduxanys XMMUYECKUX PEAKIMNA MO Pa3IMYHBIM MpH3HAKaM (10 YHCIYy M COCTaBY YYacCTBYIOIIMX B PEaKIMU
BEILIECTB, MO TEIUIOBOMY 3P (dEKTy, M0 M3MEHEHHUIO CTENEHEH OKHMCICHHS XUMHYECKHUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYaCTHIO KaTaau3aTopa). DK30- U SHAOTEPMUUYECKHUE PEAKIIUU, TEPMOXUMUYECKUE YPABHEHUS.

[Tonstne o ckopocTH XMMHUYeCKOW peakiuu. [loHsTHE 00 OOpaTUMBIX W HEOOPATUMBIX XHUMHYECKUX PEAKIIHSIX.
[IonsiTHE O TOMOTE€HHBIX U TETEPOrEHHBIX peakuusax. llonarue o karanuse. llonarue o xumuueckom paBHoBecun. DaKTOPHI,
BJIUSIIOIIME HA CKOPOCTh XUMUYECKOM PEAKIIMU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

OKUCIUTETbHO-BOCCTAHOBUTENIBHBIE PEAKIIUU, SJIEKTPOHHBIM OanaHC OKHCIUTEIbHO-BOCCTAHOBUTEIIBHOM pEaKIIuu.
CocraBneHue ypaBHEHHI OKHCIUTEILHO-BOCCTAHOBUTEILHBIX PEAKIIMI C MCIIOIh30BaHUEM METOa JIEKTPOHHOTO OaaHca.

Teopust BAEKTPOIUTUYECKOW AUCCOIMALMU. IDJIEKTPOIUTHI W HEAIEKTpPoJauThl. KaTuoHbl, aHuWOHBL. MexaHu3m
JTUCCOIMAIIMM  BEIIECTB C Ppa3IMYHBIMM BHIAAMU XUMHUYecKoW cBs3u. CteneHb auccoruanu. CuibHbIE U cla0bie
3JIEKTPOJIUTHI.

Peakun noHHOro oOMeHa. YCIoBUS TNMPOTEKaHUsS pPEaKIMii MOHHOTO OOMEHAa, TOJHbIE U COKpAIEHHBbIC HOHHBIC
ypaBHeHUs peakiuii. CBOMCTBA KUCIOT, OCHOBAHUHN MU COJICH B CBETE MPEACTABICHUA 00 3JIEKTPOJMTHUCCKONU JAUCCOIAIINH.
KauecTBennsble peakuuy Ha HOHBL. [IoHATHE O TUAPOIU3E COJIEH.

Xumuyeckuii IKCnepumenm:

03HAKOMJIEHUE C MOJICTISIMU KPUCTAJUTMYECKUX PEHIETOK HEOPTraHUYECKUX BEIIECTB — METAJIOB U HEMETAJUIOB (Tpaduta
W anmasa), CJIOXKHBIX BEHIECTB (XJIOpUAA HATpHUs), UCCIEAOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHUYECKOM pEaKiuu OT
BO3JICUCTBHS PA3IMYHBIX (DAaKTOPOB, MCCICAOBAHHE AIICKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MPOIEcca AUCCONUAIIAN
KHUCJIOT, IIeJoYed U cojied (BO3MOXKHO HCIOJIb30BaHUE BHUJIEO0 MATEPHUAJIOB), MPOBEICHHE OIBITOB, HILTIOCTPUPYIOIINX
MPU3HAKU MPOTEKAHUS pPeaklMii MOHHOTO oOMeHa (oOpa3oBaHHE OcajKa, BbIACICHHE raza, oOpa3oBaHUE BOJIbI), OMBITOB,
WUTFOCTPUPYIONTUX MPUMEPBI OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX peaKIuil (rOpeHue, peakiiuy pas3ioKeHHs, COSTUHEHHUS),
pPacrno3HaBaHUE HEOPraHWUYECKHUX BELIECTB C MOMOIIBK) KAYECTBEHHBIX PEAKIHMM HA WMOHBI, PEIICHUE JKCIEPUMEHTAIBHBIX
3ajJad.

HemeTa/ibl M X cOeIMHEHUS



OO61mmas xapakTepucTuka rajgoreHoB. OCOOCHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHbIE CTeNeHu okuciaeHus. CTpoeHue u
bu3NYecKrue CBOMCTBA MPOCTBHIX BEIMIECTB — TAJOTCHOB. XMMHUYECKHE CBOWCTBA Ha TMpUMEpe xjopa (B3auMOACHCTBUE C
MeTaJljlaMi, HEMeTaulaMM, Iuejaoyamu). XiopoBoxopond. CossHas KUCIOTa, XUMHYECKHE CBOWCTBA, IOIYy4YEHHE,
npumeHeHue. JlelicTBue Xjopa M XJIOPOBOAOPOJA Ha OpPraHM3M YeOBeKa. BakHeWlme XJIOpHAbI M UX HAaxOXKJICHUE B
IIPUPOJIE.

O6mmas xapaktepuctuka 31eMeHTOB VIA-rpynmnsl. OcOOEHHOCTH CTPOSHHSI aTOMOB, XapaKTepHbIe CTETIEHU OKUCIICHHUS.
Ctpoenue u Qu3MUEeCKHe CBOMCTBA MPOCTHIX BEIIECTB — KHCIOPOJAA U Cepbl. AJIOTPONHBbIE MOIU(UKALIMKA KUCIOpOaa U
cepbl. XUMHUECKHe cBOMCTBa cepbl. CepoBOAOPO, CTpoeHHE, (PU3MUECKHE U XUMHUYECKHe cBoWcTBa. OKCHIBI cepbl Kak
IPECTAaBUTENN KUCIOTHBIX OKCUAOB. CepHas KUCoTa, GU3NYECKUE U XUMUYECKUE CBOICTBa (OOIIME KaK MPEACTABUTENS
KJ1acca KUCJIOT U crieupuyeckue). XuMUYEeCKHe peakliny, JieXkKallle B OCHOBE TPOMBIIIJICHHOT'O CIIOC00a MOIy4YeHUs CEPHOM
kucnothl. [Ipumenenue ceproil kucinoTel. CoMu CepHON KUCIOTHI, KayeCTBEHHasl peakuus Ha cynbdar-uon. Haxoxnenue
cepbl U €€ COeAMHEHMH B mpupoje. XUMHUUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH CpeAbl COCOUHEHUSIMH Cepbl (KUCIOTHbBIE
TOKIH, 3arpsi3HEHUE BO3/4yXa U BOJAOEMOB), CIIOCOOBI €r0 MPEJOTBPAIICHHUS.

OO01as xapakrepucTuka 3J1eMeHTOB VA-rpynibl. OcOOEHHOCTH CTPOEHHUS! aTOMOB, XapaKT€pHbIE CTENEHU OKUCIICHHUS.
A30T, pacnpocTpaHeHue B mpupoje, pusmueckue U XxuMuueckue cBoiictBa. Kpyrosopot azora B mpupoge. AMMHUAK, €ro
dusznyecKkrue 1 XMMHUYECKHE CBOMCTBA, MoyuyeHue u npuMeHenue. Coiau aMMOHUS, UX GU3NYECKUE U XMMHUECKHE CBOWCTBA,
npuMeHeHue. KayecTBeHHas peakuuss Ha MOHbI aMMOHHUS. A30THasi KUCJOTa, €€ MoJlydeHue, (PU3NYECKUe U XUMUYECKUE
cBOiicTBa (OOIIME Kak IpEACTaBUTEN Kiacca KUCIOT U cnenuduueckue). Vcrnonb30BaHUEe HUTPATOB M COJIEW aMMOHHUS B
KayeCTBE MHUHEPAIbHBIX YAOOpeHHi. XHUMHUECKOE 3arpsi3HEHUE OKPY’KAIOLIEH Cpenbl COCNMHEHUSMU a30Ta (KUCIOTHBIC
JOXKIM, 3arps3HeHHe BO3ayxa, MouBbl U BojaoéMoB). docdop, amnorponHsie mMomudukauuu ¢ocdopa, puznyeckue u
xumuueckue corctBa. Okcupn docdopa (V) u pochopnas kucnora, PuU3MdecKue M XUMHUYECKUE CBOICTBA, MOIyUYCHHE.
Hcnonp3oBanue ¢pocdaroB B KaUECTBE MUHEPAIBbHBIX YI00pEHUH.

OO01mas xapaktepuctuka 3neMeHToB [VA-rpynnsl. OcOOEHHOCTH CTPOEHMSI aTOMOB, XapaKTEPHbIE CTEIIEHU OKUCIICHHUSL.
Yrnepon, amnoTponHeie Moau(UKAINK, pacCIpOCTPaHEHHE B TpUpoJie, HU3HUecKkue U XMMUYECKUE CBOMCTBA. ACOpOLHUSL.
KpyroBopoT yraepoga B mpupoae. Okcuisl yriaepoaa, ux (pu3mueckue U XUMHUYECKHUE CBOMICTBa, NEHCTBHE Ha KUBBIC
OpraHM3MBbl, MOJYYEHHE M IPUMEHEHHE. DKOJOTMYECKHE NpoOJieMbl, CBsi3aHHblE ¢ okcuaoM yriaepoaa (IV), rumoresa



rI100aNbHOTO MOTEIUICHUS! KJIMMaTa, MapHUKOBBIA 3 (eKT. YroibHas KUCIOTa U €€ conM, UX (U3NYECKHe M XUMHYECKHE
CBOIICTBa, moiyuyeHue u npumeHeHue. KauecTBeHHas peakius Ha KapOoHaT-uoHbL Mcmonb3oBaHue KapOOHATOB B OBITY,
MEJIULIMHE, TPOMBIIIJIEHHOCTH U CEIIbCKOM XO35I1CTBE.

[lepBoHauasiibHble TOHATUS 00 OPraHMYECKUX BEHIECTBAX KaK O COEJUHEHHUsX yriepoja (MeTaH, 3TaH, 3TUJIEH,
alleTUJICH, 3TaHOJI, MIMLEPHUH, YKCyCcHas kuciota). [IpupoHpie HCTOUHUKH YTIIeBOJOPOIOB (Yroiib, IPUPOIHBIN ra3, He(Th),
IPOAYKTHI UX TepepaboTku (OEH3UH), UX POJIb B OBITY M MPOMBIIUIEHHOCTH. [IOHATHE 0 OMOJOTrHYECKH BaXKHBIX BEIIECTBAX:
KHUpax, Oelkax, yriaeBoJax — U MX pOJIM B KU3HU uejoBeka. MarepuanbHOE €IUHCTBO OPraHUYECKUX M HEOPTraHMYECKHX
COEIMHEHUMN.

KpeMuuii, ero ¢pusznuecknue U XMMUYECKUE CBOMCTBA, MolydeHue u npumeHeHue. CoeMHEeHHUs] KPEMHUS B MPHUPO/IE.
Oo6mue mpencraBienuss o0 okcune kpemHus (IV) m kpemuueBoil kucnore. CunMkaTbl, UX HCIOJIB30BaHHUE B OBITY, B
IPOMBIIIICHHOCTH. BaxkHelne cTpouTeNbHbIE MaTepraibl: KepaMuKa, CTEKIIO, IIEeMEeHT, 0eToH, xene300eToH. [Ipobiembl
0€30MacHOr0 UCMOIb30BAHUS CTPOUTEIBHBIX MATEPUATIOB B TOBCEHEBHOM KU3HHU.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB HEOPraHMYECKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI, MPOBEJECHNE KaYeCTBEHHBIX pPEaklUid Ha
XJIOPUJ-UOHBI U HAOIOJEHHE MPU3HAKOB MX MPOTEKaHHUs, OMBITHI, OTpakarouue (pU3Mveckrue U XUMHUYECKHUE CBOMCTBA
raJIoTeHOB M WX COEIMHEHUN (BO3MOXXHO HCIOJIb30BAaHUE BHJIEOMATEPHANIOB), O3HAKOMJICHHE C OOpasliaMu XJIOPUIOB
(rajJoreHuI0B), O3HAKOMJIEHHE C O0pa3laMu cepbl U €€ COCMHEHUSIMU (BO3MOKHO MCIIOJIH30BAHHME BHJIEOMATEPHAIIOB),
HaOJII0IeHUE TIpoliecca O0yTIMBaHus caxapa MoJj JeHCTBUEM KOHIIEHTPUPOBAHHON CEPHOM KUCIOTHI, U3yUYEHNE XUMUYECKUX
CBOMCTB pa30aBICHHON CEPHOM KUCIIOTHI, IPOBEICHUE KAYECTBEHHON peakiny Ha Cyib(aT-uOH U HaOIIOACHUE TTPU3HAKa e
NPOTEKaHUs, O3HAKOMJICHHE C (DU3MUECKUMU CBOMCTBaMH a30Ta, ¢ocdopa U uX coenuHEHUi (BO3MOXKHO HCIOJIB30BaHUE
BUJICOMATEPHAIOB), 0Opa3laMi a30THBIX U (HOCHOPHBIX YAOOPEHUH, MOIydeHHE, COOMpaHUe, paclO3HABAHUE U M3yUEHUE
CBOMCTB aMMHakKa, MPOBEJECHUE KAYeCTBEHHBIX pEaKIMil Ha HMOH aMMOHUA M (ocdar-uoH W H3ydyeHHE MNPU3HAKOB HX
NpPOTEKaHUsl, B3aUMOJCHCTBUE KOHUEHTPUPOBAHHOW A30THOM KHUCJIOTHI C MeOpl0 (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPHANIOB), U3YyYE€HHE MOJIeJe KPUCTAIMYECKUX PemETOK anmasza, rpadura, ¢yiepeHa, O03HaKOMJICHHE C
IPOLECCOM aJCOPOLMU PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YITIEM M YCTPOMCTBOM MPOTHBOrasa, IMOIy4YCHHE,
coOupaHue, pacro3HaBaHUE U HU3yYEHUE CBOMCTB YIJIEKMCIIOrO ras3a, MpOBEJCHHE KaueCTBEHHBIX peaKIMil Ha KapOoHAT U



CWJINKAT-HOHbl M W3YyYCHUE MNPU3HAKOB MX MPOTECKAHHS, O3HAKOMJIEHHE C MPOAYKIMENW CUIMKATHOW IMPOMBIILICHHOCTH,
pEILICHUE SKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BaKHenIre HEMETauIbl U KX COCIUHECHUS.

MeTa/JIbl 1 UX COEeIMHEHU S

OO0m1as xapakTepUCTHKAa XUMHUUECKUX AJIEMEHTOB — METAJIJIOB HA OCHOBAaHHMM MX MOJIokeHus B [lepuoandeckoit cucreme
xumuueckux sneMeHtoB JI. W. MengeneeBa u crpoeHuss atomoB. CTpoeHHEe MeTAIOB. MeTauinueckas CBsA3b H
METAJTMYECKasi KPUCTAIUIMYECKAS PEIIETKA. DIEKTPOXUMHUUECKUN Pl HAMPSDKEHU MeTauioB. OU3NYECKUe U XUMUYECKHE
cBoicTBa MeTauioB. O0mHe crmocoObl MOMydeHUS MeTAUIOB. [IOHITHE 0 KOPPO3UHM METaJIOB, OCHOBHBIE CITIOCOOBI 3aITUTHI
ux ot kopposuu. CriiaBbl (CTajdb, YyTyH, TIOPATIOMUHUIN, OpOH3a) U UX MPUMEHEHUE B ObITY U MPOMBIIIIIICHHOCTH.

[Ilemounbie MeTasbl: nosnoxenue B [lepuoanueckon cucreme xumuieckux 3mneMeHToB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaxoOXJeHHe B mpupoje. Ou3nueckue U XMMHUUYECKHE CBOMCTBa (Ha mpumepe Hatpus U Kanus). OKCHUIBI U
TUJIPOKCUIBI HATPUA U Kains. [[puMeHeHre MEen0YHbIX METAJUIOB U UX COCIMHEHUM.

[IleroyHO3EeMENBHBIE METAJUIBI MATHUN M KAJIBIIUAN: MOJI0KEHHUE B [lepruoinyeckor cucteMe XUMUYECKUX AJIEMEHTOB /.
N. MenaeneeBa, CTpOCHUE UX aTOMOB, HaXOXJICHUE B npupojac. OPU3NUEeCKMe U XMMUUYECKUE CBOMCTBA MAarHusl U KaJbIIUs.
Baxwuerimme coequHeHus Kanblus (OKCHI, THAPOKCH, coJu). JKECTKOCTh BOJBI U CIIOCOOBI €€ YCTpaHEHHUS.

Amomunnii: nosoxxenne B Ilepuoguyeckoil cucrteme xumuueckux siemeHToB . M. MenpaeneeBa, cTpoeHUE aToma,
HaxoXJeHue B npupoje. Ou3ndeckne U XMMUYECKHNE CBOWCTBA alfOMUHUSA. AM(OTEpHBIE CBOWCTBA OKCHIA U THAPOKCUIIA
AJIFOMHHHUS.

Kenezo: nonmoxenune B llepuomuueckor cucrteMe xumudeckux snemeHtoB J[. M. MenpaeneeBa, CTpoeHHE aroma,
HaxOoXJeHue B mpupoae. Pu3nuecKrue 1 XMMHYECKHE CBOMCTBA kene3a. OKcubl, rTuapokcuanl U conu xenesa (1) u xenesa
(IIT), ux cocra, CBOICTBA U MOJTYyYECHHUE.

Xumuueckuii IKcnepumenm:

O3HAKOMJIEHHE ¢ oOpaslaMyd METAJJIOB M CIUIABOB, UX (PU3MYECKUMH CBOMCTBAMH, U3yUYCHHUE PE3YJIbTATOB KOPPO3UHU
METAJIJIOB (BO3MOYKHO MCIOJIb30BAaHHE BHJICOMATEPHATIOB), OCOOCHHOCTEH B3aMMOJICUCTBUS OKCHJA KaJIbI[US U HATPUS C
BOJIOM (BO3MOXHO HMCMOJIb30BAHUE BUICOMATEPHUAIIOB), UCCIEAOBAHUE CBOMCTB JKECTKOM BOJbI, IPOLIECCA TOPEHUS KETE3a B
KUCJIOpOoA€ (BO3MOXKHO HCIIOJIb30BAaHUE BUIAECOMATEPHUAJIOB), MPU3HAKOB MPOTEKAHHUS KAYECTBEHHBIX PEAKIMUA HA HOHBIL:
MarHusi, Kajablius, anroMuHus, nuHka, keneza (II) m xemeza (III), memu (II), HaGmroaeHHME W OMMCaHUE MPOIECCOB



OKpalllMBaHUs IUIAMEHW MOHAMH HATpPHsl, Kaaus U Kajablus (BO3MOXKHO HCIIOJIb30BaHHE BUIAEOMATEPUAIIOB), UCCIIEIOBAaHUE
aMm(pOTEepHBIX CBOMCTB THAPOKCHAA ATIOMUHUSA W THIPOKCHIA IMHKA, PEIICHHUE SKCIEPUMEHTANbHBIX 3a/Jad 10 TeMe
«BaxHeiire MeTambl U UX COCTUHEHUSD.

XUMHA 4 OKPYKaKIIas cpeaa

BemectBa 1 marepuanbl B MOBCEJHEBHOM XM3HM 4YeJIOBEKAa. be3omacHoe HMCHOJb30BAHHME BEIIECTB M XUMUYECKHX
peaxiuii B ObITy. [lepBas momoIs Npyu XMMHUYECKUX 0XKOTaX U OTPABICHUSIX.

XHWMHUYECKOE 3arps3HEHUE OKpYXKarollel cpeabl (IpeaesibHasi T0ImycTUMas KOHLEHTpauus Bemect, nainee — [1/IK).
Ponp XxuMuM B pelieHun 3KOJIOrHYECKUX MPOOIIeM.

Xumuueckuii IKCnepumeHm:

u3ydeHre o0pa3oB MaTepuaoB (CTEKIIO, CIIJIaBbl METAJIIOB, TOJMMEPHBIE MATEPHUATIBI).

Mescnpeomemmnuie ceasu

Peanuzanns MeXnpeaMETHBIX CBS3€M MpU U3YYEHUM XMUMHUHU B 9 Kiacce OCYLIECTBIISIETCS YEPE3 MCIIOIb30BAHUE KAK
OOIIIMX €CTEeCTBEHHO-HAYYHBIX TMOHSITHH, TaK M TMOHATHUHA, SBIAIOMIMXCS CHUCTEMHBIMU JUIsl OTHENbHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01re ecTecCTBEHHO-HAYyYHbIE TOHATUSA: HAYYHBIH (DAKT, TMIIOTE3a, 3aKOH, TEOpHs, aHaJU3, CUHTE3, KiacCU(pUKALUA,
NEPUOANYHOCTh, HAOIIOJIEHUE, SKCIEPUMEHT, MOJACTUPOBAHUE, H3MEPEHUE, MOJENb, SBICHUE, MAPHUKOBBIA 3(P(EKT,
TE€XHOJIOTUS, MATEPUAJIBI.

dusnka: maTepusi, aTroM, dJEKTPOH, MPOTOH, HEWTPOH, HOH, HYKJIUJ, H30TOIbI, PaJHUOAKTUBHOCTb, MOJIEKYJIA,
ANIEKTPUYECKUI 3apsj, MPOBOAHHUKH, MOIYPOBOIHUKH, AUIICKTPUKH, (POTOIIEMEHT, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSTHUE BEUIECTBa, ra3, pacTBOP, PACTBOPUMOCTb, KpUCTAIITMYECKAs PeIIETKa, CIUIaBbl, (PU3UUECKUE BEIMYUHBI, €MHHUIIBI
U3MEPEHHUsI, KOCMHYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/bl, COTHIIE.

buonorus: ¢otocuHTe3, AbIxaHue, OWocdepa, SKOCHCTEMA, MHUHEPAIbHbIE YAOOPEHHS, MHUKPOAJIEMEHTHI,
MaKpO3JIEMEHTBI, MIUTATEIIbHBIE BEIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpanbl, TOPHBIC MOPOJILI, IMOJE3HBIE HMCKOMAEMbI€, TOTUIMBO, BOIHBIC

pecypchl.



IIVIAHUPYEMBIE PE3YJIBbTATBI OCBOEHHSA ITPOTPAMMBLI 10 XUMHNHN HA YPOBHE OCHOBHOI'O
OBHLIEI'O OBPA30BAHUA

JIMUHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHHS MPOTPAMMBI OCHOBHOTO OOIIETO 0Opa3oBaHUsS JOCTUTAIOTCA B XOJE OOydeHUs
XUMUU B €IWHCTBE Y4YEOHOW W BOCIUTATEIHHOM JESITEIIBHOCTH B COOTBETCTBUU C TPAAWIIMOHHBIMUA POCCHHUCKUMU
COIIMOKYJIbTYPHBIMU U JTyXOBHO-HPABCTBEHHBIMU ILIEHHOCTSIMH, IPUHSATHIMHU B 00ILIECTBE MTpaBUIaMU U HOPMAaMH MOBECHUS
U CIIOCOOCTBYIOT ITPOLIECCAM CAMOIIO3HAHMSI, CAMOPA3BUTHS M COLMATU3AIMK 00YYaIOIIUXCSl.

JIM4HOCTHBIE PE3yNbTAaThl OTPAXKAIOT TOTOBHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHCTEMOW IMO3UTHBHBIX
LEHHOCTHBIX OPUEHTAIIMI U PACIIMPEHUE ONBITA ICSITEILHOCTH HA €€ OCHOBE, B TOM YHUCJIE B YACTH:

1)IaTpuoOTHYECKOTr0 BOCIIMTAHMS:

[EHHOCTHOTO OTHOHIIEHUS K OTE€YECTBEHHOMY KYJIBTYPHOMY, MCTOPUYECKOMY U HAYYHOMY HAcCleIHi0, MOHUMaHUs
3HAQUYEHMUS] XMMHUYECKON HayKd B >KU3HU COBPEMEHHOTO OO0IIecTBa, CIIOCOOHOCTH BIAJETh JTIOCTOBEPHON HH(pOpMALMEH O
MEPETOBBIX JOCTIKEHUSIX W OTKPBITUSIX MHUPOBON M OTEYECTBEHHON XMMUH, 3aMHTEPECOBAHHOCTH B HAYUYHBIX 3HAHHSIX 00
yCTpOMCTBE MUpa U OOIIECTBA;

2)rpa:kIaHCKOro BOCIUTAHUSA:

MPEICTABICHUS] O COLIMAIBHBIX HOPMAaX M MPABWIIAX MEKIMYHOCTHBIX OTHOLIEHUN B KOJUIEKTUBE, KOMMYHUKATUBHOMN
KOMITETGHTHOCTH B OOIIECTBEHHO IOJIE3HOM, Y4eOHOWCCIICIOBATEIHCKON, TBOPYECKOW W APYTUX BHUAAX ACATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOPa3HON COBMECTHOM JEATEIHHOCTH MPHU BBHITOTHEHUHN yU4eOHBIX, TIO3HABATEIBHBIX 33]1a4, BHITIOJHEHUN
XUMUYECKAX JKCIIEPUMEHTOB, CO3JaHUHM YYEOHBIX IPOCKTOB, CTPEMJICHUS K B3aMMOIMOHUMAHWIO W B3aWMOIIOMOINU B
npoliecce ITo yueOHOM eSITeIbHOCTH, TOTOBHOCTU OLICHMBATH CBOE MOBEJICHUE U MOCTYNKA CBOMX TOBAapHUIIEH ¢ MO3ULIUU
HPaBCTBEHHBIX U NMPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBHUI MOCTYIKOB;

3)EeHHOCTH HAYYHOT0 MO3HAHMS:

MHUPOBO33PEHUYECKHUE MPEACTABICHUS O BEUIECTBE U XUMUYECKOW PEAKIIMU, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pPa3BUTHSI HAyKH W COCTABJISIIOUIME OCHOBY I TMOHMMAHUS CYIIHOCTHM HAayYHOM KapTHHBI MHUpa, MNPEACTaBIEHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHSI IIPUPOJIbI, B3aUMOCBSI3AX YeJIOBEKa C MIPUPOIHON CPEIOi, O PO XUMHUU B ITO3HAHUHU
ATUX 3aKOHOMEPHOCTEW;

N03HABaTEJIbHbIE MOTHBBI, HANpPaBICHHBIC HA IMOJIyY€HHWE HOBBIX 3HAHWU MO XMMHU, HEOOXOAMMBIE NJIsI OOBSICHEHUS
HaOJII0JaeMBIX TIPOILIECCOB W SIBJICHMIA, MO3HABATENHHOW, WHPOPMAIIMOHHON W YUTATEIbCKOH KYJIbTYPBI, B TOM YHCIIE
HABBIKOB CaMOCTOSITEJIbHOM pa0OThl C Y4YCOHBIMH TEKCTAaMH, CIPABOYHON JIMTEPATYpPOH, IOCTYITHBIMH TEXHHUSCKUMHU
CpeacTBaMU MH(POPMAITMOHHBIX TEXHOJIOTHIA;

WHTEPEC K 00YUYEHUIO U MIO3HAHUIO, JTI0003HATEIHFHOCTh, TOTOBHOCTh U CIIOCOOHOCTH K CaMO00Pa30BaHUI0, MPOEKTHON U
UCCIIeIOBATENLCKOM IeATeTbHOCTH, K OCO3HAHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS OOYYCHHS B JATbHEUIIIEM;

4)popmMupoBaHUSA KYJIbTYPbI 310POBb:

OCO3HaHHWE IIEHHOCTH U3HU, OTBETCTBEHHOTO OTHOIIICHHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JI0POBBIA 00pa3 KU3HH,
OCO3HAHWE TMOCJICICTBUNA ¥ HENPHUSITHE BPEIHBIX TPUBBIYCK (YIMOTPEOJICHHS] AJIKOTOJI, HAPKOTHUKOB, KYpPCHHS),
HEOOXOJMMOCTH COOIOICHUS MPaBUJI 0€30MacHOCTH MpU OOpalleHWH C XMUMHUYECKUMHU BEIIECTBAMHU B OBITY M peaNbHOMN
KU3HU;

5)Tpy10BOro BOCIIMTAHMS:

UHTEpEC K MPAKTUYECKOMY HM3yYeHHI0 Tpodeccuii M TpyJa pas3iudHOTO pOoJia, YBaXEHHE K TPYILy U pe3ysibTaraM
TPYJAOBOW JCATCIILHOCTH, B TOM YHCJIIE Ha OCHOBE NMPHMCHCHHUS IPEJAMETHBIX 3HAHHWHA I0 XMMHH, OCO3HAHHBIH BBIOOD
WHIMBUIYIBHON TPAaeKTOPHH TPOAODKEHUs 00pa30BaHUs C YYETOM JTUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTH K XHMHH,
OOIIIECTBEHHBIX MHTEPECOB U TMOTPEOHOCTEH, yCHemHOW MNpPOoQPEeCcCHOHANBHON IEATEIEHOCTH M Pa3BUTHS HEOOXOIUMBIX
YMEHHI, TOTOBHOCTb aJallTHPOBATHCS B MPO(PECCHOHAIBHOM cpejie;

6)3K0JI0TrNYEeCKOT0 BOCTIMTAHMSA:

IKOJIOTUYECKHU IIeJIeCO00pa3HOe OTHOIIEHHE K MPUPOJC KaK UCTOYHHUKY KU3HU HA 3emiie, OCHOBE €€ CYIIeCTBOBAHUS,
MOHMMAaHWE [IEHHOCTH 3JI0POBOT0 U 0€30MacHOro 00pasa KU3HH, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY (PU3UIECKOMY
U TICUXWYECKOMY 3/I0pPOBbIO, OCO3HAHHE LIEHHOCTH COOJIOICHUS TIPAaBHJI OE30IMaCHOTO TIOBEICHHUS MTPH padOTe C BEIICCTBAMH,
a TaK)KE B CUTYaIUAX, YTPOXKAIOIINX 3JI0POBBIO U KU3HU JIFOJICH;

CIIOCOOHOCTH TIPUMEHSATH 3HAHHMS, ITOJTyIaeMble TIPH U3YYCHUHM XUMUH, IS PEIICHUS 3a]1a4, CBI3aHHBIX C OKPYKaroIIen
IPUPOTHON CPEeAOH, IJIsl IOBBIIIICHHS YPOBHS SKOJIOTHUECKON KyJIbTYpPhI, OCO3HAHUS TII00ATBHOTO XapaKTepa KOJOTHIeCKUX



npo0JIeM U MyTel UX PEIICHUS MOCPEICTBOM METOI0OB XUMHUH, SKOJIOTUYECKOTO MBIIUICHHS, YMEHHUSI PYKOBOJICTBOBATHCS UM
B [103HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLUAJIBHON IPAKTHUKE.

METAIIPEAMETHBIE PE3YJIBTATbBI

B coctaBe MeranpenMeTHBIX PE3yJIbTAaTOB BBIJICISIOT 3HAUYUMBIC I (DOPMUPOBAHUS MUPOBO33PEHUS OOIICHAYUYHbIE
MOHATHS (3aKOH, TEOPHS, MPUHIIUII, TUTIOTE3a, (PaKT, CHCTEMa, MPOIECC, IKCIIEPUMEHT U JAPYToe.), KOTOPhIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpeaMeTaxX W TO3BOJSIIOT HAa OCHOBE 3HAHWUM W3 OTUX MPEeAMETOB (HOpMHUPOBATH
MPEACTABIICHUE O IIeIOCTHOW HAYYHOM KapTUHE MHpa, W YyHHUBEpCAIbHBbIC Yy4eOHbIE IeHCTBUS (ITO3HABATEIHHBIC,
KOMMYHUKATHUBHBIE, PEryJATHUBHBIE), KOTOpble 0OecneyuBalOT (POpMHpPOBAHME TOTOBHOCTH K CaMOCTOSITEIHLHOMY
TJIAHUPOBAHUIO U OCYIIIECTBICHUIO YUEOHOM JACATEILHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiiCTBUSA

ba3oBble JJoruyeckue qeMCTBUA:

YMEHHUSI HCIOJIb30BaTh MPUEMBI JIOTUUECKOTO MBIIUICHUS MPU OCBOCHUM 3HAHMM: PACKPBIBATH CMBICT XMMHUUYECKUX
MOHATUM (BBIJEIATh MX XapaKTepHblE MNPHU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C JAPYTMMH IOHATHSIMHU), HMCIOJIb30BATh
MOHATUSL JJIi OOBSCHEHUS OTIEIbHBIX (DAKTOB M SBJICHUMN, BBIOMpPATh OCHOBAHMS U KPUTEPUU I KiaccUUKaAIUU
XUMUYECKAX BEIIECTB W XUMHUYCCKUX PEAKIUH, YCTaHABIMBATh NPHUYUHHO-CIICICTBEHHBIC CBSI3U MEXIYy OOBEKTaMU
W3YUYEHHUS], CTPOUTD JIOTUUYECKUE PACCYX AEHUS (MHIYKTUBHbIC, J€AYKTUBHbBIC, [10 AHAJIOTHH ), 1eJIaTh BHIBOJIBI U 3aKITIOUCHHUS;

yMEHHE MPUMEHSATHh B MPOIECCE MO3HAHUS MOHATHUS (MPEIMETHbIE U METalpeJIMETHBIC), CUMBOJIMYECKUE (3HAKOBBHIC)
MOJIEJIM, MCMOJIb3yeMble B XHMHUHU, MPEoOpa3OBBIBATH HIMPOKO MNPUMEHSEMbIE B XUMHH MOJCJIbHBIC IPEICTABICHUS —
XUMUYECKUN 3HAK (CUMBOJI DJIEMEHTA), XUMHUUYEcKas (opMylia U ypaBHCHHE XUMHUYECKON PEaKINK — MPU PEIICHUN y4eOHO-
MMO3HABATEIbHBIX 3371a4, C YYETOM 3TUX MOJEIIBHBIX MPEACTABICHUN BBISIBISATh U XaPAKTEPU30BATh CYLIECTBCHHBIE ITPU3HAKU
U3y4aeMbIX OOBEKTOB — XMMUYECKHUX BEIICCTB U XUMHUYECKUX PEAKIMHA, BBISIBIATH OOIIHME 3aKOHOMEPHOCTH, MPUYUHHO-
CJICJICTBEHHBIC CBS3U U MPOTUBOPEUHS B U3yUAEMBbIX IIPOIECCAX U SIBIICHUSX.

Ba3oBhIe uccieaoBaTe/ILCKHE JeCTBUA:

YMEHHUE HCIOJIb30BaTh IMOCTABICHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MMO3HAHMS, & TAKKE B KAUECTBE OCHOBBI IS
(dbopMHUpPOBaHUS TUTIOTE3BI TTO TTPOBEPKE MPABMIIBHOCTH BHICKA3bIBAEMBIX CYKICHUI;



NpPHOOpETEHUE OMbITa IO IUIAHWPOBAHWIO, OPTaHU3AIMHA W TPOBEJACHHWIO YYCHWYCCKHUX JKCIEPUMEHTOB, yYMCHHE
HaOJTI0/IaTh 33 XOJ0M IPOIIECCa, CAMOCTOSTEIBLHO MPOTHO3UPOBATH €r0 Pe3yibTar, (HOPMYITHPOBATH OOOOIICHHS W BBIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIIEIOBAHMS, COCTABIISITh OTUET O MPOJICIIAHHOM padoTe.

Pa6ora ¢ undpopmanmeii:

YMEHHE BBIOMpATh, aHAIM3UPOBATh M HWHTECPIPETUPOBATH WH(OPMAIUIO PA3TUYHBIX BHJIOB U (OPM IPEICTABICHUS,
MOJTy4aeMyH0 M3 Pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JUTEpaTypa XUMHUYECKOTO COJCPIKAHUS, CIPABOYHBIC TTOCOOHS,
pecypcsl HTepHETa), KpUTHIECKH OIEHUBAThH IPOTHBOPEUYHUBYIO U HEJOCTOBEPHYIO HH(POPMAITHUIO;

YMEHHE TIPUMEHATH Pa3InIHbIE METOBI U 3alPOCHI MPU MOUCKE U 0TOOpe MH(OpPMAIIMKA ¥ COOTBETCTBYIOIINX JAaHHBIX,
HEOOXOMMBIX ISl BHIMIOJTHEHNUS YUEOHBIX U MMO3HABATENBHBIX 3a71a4 ONPEACIEHHOT0 THIIA, TPUOOPETEHHE OIbITa B 00JIaCTH
UCIIOJIb30BaHUsl MH()OPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH, OBJIAJICHUE KYJBTypOH aKTUBHOTO WCIOJIb30BaHUS
pa3IMYHBIX ITOMCKOBBIX CHCTEM, CaMOCTOSITCIIbHO BBIOMPATh ONTHUMAIbHYIO (OpMYy TIpEICTaBICHHUS WHDOpPMAIMH U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd  HECIOKHBIMH CXEMaMH, [IuarpaMMamu, ApyruMud Qopmamu Tpaduku U HX
KOMOHMHAIIUSIMU,

YMEHHE HCIOJB30BaTh M aHAIM3UPOBATH B IMpoliecce YUeOHOW M HMCCIeA0BaTEIBCKON JAEATEIHHOCTH WHPOPMAIIUIO O
BJIMSTHUH IPOMBITINIEHHOCTH, CEJIbCKOTO X03SIMCTBA M TPAHCIIOPTA Ha COCTOSTHAE OKPY>KAOIIEH TPHPOTHOMN CpeIbl.

KoMMyHHUKATHBHbBIE YHHBePCcATbHbIE YUeOHbI€ el CTBHSI:

YMEHHsI 33/1aBaTh BOIIPOCHI (B XOJIe AMAiiora U (UJIM) TUCKYCCHH) MO CYIIECTBY OOCYKIaeMOW TEMBI, (HOpPMYITHpPOBATH
CBOM MPEIOKEHUSI OTHOCUTEIILHO BBITTOJIHEHUS TIPEIOKCHHOMN 3a/1a4H;

YMEHHsI MPEACTABIIATh MOJYyYSHHBIC PE3yJbTaThl MO3HABATECIILHON NEATEIHPHOCTH B YCTHBIX M IMHCHMEHHBIX TCKCTaX;
JIeJIaTh TPE3CHTAIMI0 PE3yJIbTaTOB BBIMTOJIHEHUS XHUMHYECKOTO SKCIIEpUMEHTa (71ab0paToOpHOTO OIbITa, J1IA00OpaTOPHOU
pabOoThI MO UCCIICTOBAHHUIO CBOMCTB BEIIECTB, yUEOHOTO MPOEKTA);

YMEHHsI y4eOHOTO COTPYIHHYECTBA CO CBEPCTHHKAMU B COBMECTHOW TIO3HABATENLHOM W HCCIEAOBATEIHCKOU
JESTEIILHOCTH TIPU PEIICHWH BO3HHMKAIONIMX MPOOJeM Ha OCHOBE ydéra OOIIMX HMHTEPECOB W COTJIACOBAHUS TO3HMIIUNA
(0OcyxIeHHsI, OOMEH MHEHHUSMH, «MO3TOBBIE ITYPMbD», KOOPJIUHAIUS COBMECTHBIX JEHCTBUH, ONpE/CIICHNE KPUTEPUEB T10
OIICHKE Ka4yeCTBa BHITIOJHEHHOW pabOTHI M IPYTHE).

PeryJsiTUBHBbIE YHUBEpPCAJbHbIE YUeOHbIE AeiicTBHUS:



YMEHHE CaMOCTOSITEIbHO OMNPEACNATh LEIH ACSITeNbHOCTH, IMJIAHHUPOBATh, OCYIIECTBISATh, KOHTPOJIMPOBATH U MpPH
HEOOXOJMMOCTH KOPPEKTHPOBATh CBOIO NIEATEIBHOCTh, BHIOMpaATh Hambosee 3((EeKTUBHBIE CIIOCOOBI pElIeHHs yUYeOHBIX U
NIO3HABATEJIbHBIX 33]a4, CaMOCTOSITENIbHO COCTaBJATh WJIM KOPPEKTUPOBATh IPEAJIOKEHHBIM aaropuTM JCHCTBUI INpu
BBINIOJIHEHUH 3aJIJaHUI C YyYETOM IOIY4YEHHsI HOBBIX 3HAHUI 00 M3y4yaeMbIX OOBEKTaX — BEILIECTBAX U PEAKLMAX, OLIEHUBAThH
COOTBETCTBUE IIOJIyUEHHOTO pe3yJibTaTa 3asBJICHHON LEIM, YMEHHE WCIIOJIb30BaTh M aAHAIU3UPOBATH KOHTEKCTHI,
npejjaraeMble B yCIOBUH 3aJaHUM.
MNPEJIMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pe3yJbTaTOB 10 OCBOCHHIO O00S3aTENBHOIO COAEpPXaHUs, YCTAaHOBJIEHHOI'O JIaHHOU
(denepanbHON paboueld NMPOrpaMMOM, BBIIEISIOT: OCBOCHHBIE OOYYAalOUIMMHCS Hay4yHbI€ 3HAHMS, YMEHUS U CIOCOObI
neicTBUi, ciennduueckue sl TpeaMeTHON 001acTi «XUMHsD, BUIBI IE€ATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETaLNU, TPEOOPa30BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YUYEOHBIX U HOBBIX CUTYAIUIX.
K koH1y oOyueHus B 8 Ki1acce npeaMeTHbIE pe3ysIbTaThl HA 0a30BOM YPOBHE JTOJIKHBI OTPaXkaTh C(OOPMHUPOBAHHOCTD Y
00y4aromuxcst yMEHu:
e PACKpbHIBAaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHATUI: aTOM, MOJIEKYJIa, XMMUUECKUNA AJIEMEHT, IPOCTOE BELIECTBO,
CJIOKHOE BEILECTBO, CMECh (OJHOPOAHASI K HEOJHOPO IHAS ), BAJIGHTHOCTh, OTHOCUTENIbHAS aTOMHAsl U MOJIEKYJIsIpHast
Macca, KOJMYECTBO BEIECTBA, MOJIb, MOJSpPHAs Macca, MaccoBas JIOJISI XMMHUYECKOTO 3JIEMEHTa B COCIUHEHUH,
MOJISIpHBIA 00BEM, OKCHJ, KUCIIOTa, OCHOBAHME, COJIb, JIEKTPOOTPULIATENBHOCTD, CTEIIEHb OKUCIIEHUS, XUMHUYECKast
peakuusi, KiacCU(pUKaus peaklUUil: peakluu COECIUHEHUS, peaKUUU PA3JI0KEHUs, PEAKIUU 3aMEIICHUs, PEAKIUU
oOMeHa, 3K30- M 3HJO0TEPMHUYECKHE PEaKIUU, TEIUIOBOM 3PQEeKT peakiuu, siipo aroma, 3JEKTPOHHBIN CIOi atoma,
aTOMHasi OpouTasb, painyc aToMa, XUMUYECKasl CBS3b, MOJSPHAS U HETOJISIpHASI KOBAJICHTHAsS CBSI3b, HOHHAS CBS3b,
MOH, KaTUOH, aHUOH, PACTBOP, MacCOBasl 10JIsI BEIIECTBA (MPOLIEHTHAs! KOHIICHTPAIUs) B paCTBOPE;
e WUIIOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMHUECKUX MOHATUN U MPUMEHSTH 3TU MOHATHUS IPU ONMCAHUU BEILIECTB
Y UX MIPEBPALICHUM;
e HCIOJB30BAaTh XUMUYECKYIO CUMBOJIUKY JJIsi COCTABICHUS (JOPMYJI BEIIECTB U YPAaBHEHUN XUMUYECKUX PEaKIUi;



OTIPEIETISATh BAJCHTHOCTH ATOMOB JJEMEHTOB B OWHAPHBIX COCIUHEHHSIX, CTENIEHb OKHUCJICHHS DSJEMEHTOB B
OWHAPHBIX COCIMHEHUSX, MPUHAIJICKHOCTh BEIIECTB K OMPENCIEHHOMY KJIAacCy COCIWHEHUU mo (GopmyiaM, BUA
XUMHUYECKOH CBS3M (KOBAJICHTHASI U MIOHHAS) B HEOPTaHUYECKUX COCIMHEHUSIX;

packpbiBaTh cMbicha Ilepuoanueckoro 3akona [[. M. MenneneeBa: 1eMOHCTPUPOBATH MOHMMAHHUE MEPUOANYECKON
3aBUCUMOCTH CBOMCTB XMMHYECKUX AJIEMEHTOB OT UX TMOJIOKeHUs B [leprnonnueckoii cucteme, 3aKOHOB COXpaHEHUS
MacCChI BEIIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-MOJICKYJIIPHOTO YUEHUs, 3aK0OHa ABOTaIpO;

OTIMCHIBATh M XapaKTEPHU30BaTh TaOnmuuHyo Gopmy [lepuonnueckoit cCHCTEMbl XUMHUYECKHUX SJIEMEHTOB: Pa3inudaTh
NOHATHUS «rJaBHas noArpynna (A-rpynmna)» u «modounas noarpynna (b-rpynma)», manbie U 0osbliKe MEepUOBbI,
COOTHOCUTH 0003HAUEHHUS, KOTOpble UMetoTcs B Tabnuue «lleproguyeckas cucrema xuMuueckux snemeHto [, WM.
MeHneneeBa» C YUCIOBBIMU XapaKTEPUCTHKAMU CTPOCHHUS aTOMOB XMMHYECKHX IJIEMEHTOB (COCTaB M 3apsija sapa,
00111ee YHCII0 JIEKTPOHOB M PACTIPEACIICHUE UX TI0 SJICKTPOHHBIM CJIOSIM);

KJIaCCU(UIIMPOBATH XUMUYECKHUE DJIEMEHThI, HEOPIraHMYECKUE BEUIECTBA, XUMUYECKUE PEAKIIMU (110 YUCILY U COCTaBy
YYaCTBYIOIIUX B PEAKIIUU BEIIECTB, M0 TEIIIOBOMY 3P DEKTyY);

XapaKTepu30BaTh (OMUCHIBATH) O0IIME XUMUYECKHUE CBOMCTBA BEIIECTB PA3IMUHBIX KJIACCOB, MOATBEPKIAsl ONTMCAHUE
IpUMEPAMH MOJIEKYJISIPHBIX YPABHCHHUI COOTBETCTBYIOIIUX XUMUYECKHUX PEAKITUN;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX KAa4€CTBEHHOTO COCTaBa, BO3MOKHOCTH TPOTEKAHUS
XUMHUYECKUX MPEBPAILCHUNA B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MAaCChl BEILIECTB, MACCOBYIO IO XUMUYECKOTO IeMEHTa
o (opmysie COeTMHEHH S, MACCOBYIO JIOJIF0 BEIIECTBA B PACTBOPE, MPOBOAUTH PACUETHI MO YPABHCHUIO XUMUYIECKON
peakuuu;

MPUMEHSATh OCHOBHBIC OTEPAIMHM MBICTUTEIBHOW JEATEIPHOCTH — aHAIW3 W CHHTE3, CpaBHEHHE, 0000IIeHue,
CHUCTEMAaTHU3AIIHIO, KJIACCU(DUKAIIMIO, BHISBICHHE MPUYNHHO-CIIEICTBEHHBIX CBSI3€H — JIJIs1 M3Y4YEHUs! CBOMCTB BEIIECTB
U XUMUYECKUX DPEAKIUN, €CTECTBEHHO-HAYYHbIE METOJbl MO3HAHUA — HAOMIOJEHUE, U3MEpPEHUE, MOJACIMPOBAHUE,
AKCHEPUMEHT (pPeanbHbIN U MBICIICHHBIN);

CJIeIOBaTh MPaBWJIaM IOJIH30BAHUS XUMUYECKON MOCYI0W M JTaOOpaTOpHBIM 00OPYIOBAaHWEM, a TAKXKE IMpaBUIIaM
oOpalieHus ¢ BeIEeCTBAMU B COOTBETCTBUM C MHCTPYKIMSIMU T10 BBIMOJIHEHUIO JTA00OPATOPHBIX XUMUYECKHUX OIBITOB



M0 TOJYYEHUI0O U COOMPAHUIO Ta3000pa3HbIX BEHIECTB (BOAOPOJA U KUCIOPOJa), MPUTOTOBICHUIO PACTBOPOB C
ONPENEIEHHON MAaCCOBOM JIOJIEM PaCTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh U NMPOBOJUTH XUMUYECKUE DKCIIEPUMEHTBI
10 pacHO3HABaHUIO PaCTBOPOB LIEJIOUEN U KUCIOT C IOMOIIbIO MHAUKATOPOB (JIakMyc, (peHOoI(TaaenH, METUIOPAHK
U Jpyrue).

K koHIty 00y4eHus B 9 kiacce npeIMeTHBIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI OTPaXaTh C(HOPMUPOBAHHOCTH Y
00y4aromuxcsi yMEHU:

pPacKphIBaTh CMBICI OCHOBHBIX XUMHUYECKHX MOHATHI: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJla, MOH, KATHOH, AaHUOH,
IIPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb, MIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMHYECKas
peakuusi, XUMHYECKasl CBS3b, TEIJIOBOM 3((EKT peakuuu, MOjib, MOJSIPHBIA OOBEM, PACTBOP, DJIEKTPOJIMUTHI,
HERJIEKTPOJIUTHI, D3JCKTPOJIUTUYECKAs AUCCOIMALMS, PEaKIUU HOHHOTO OOMEHa, KaTalu3aTrop, XUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpAaTUMbIE PEAKLWH, OKHCIUTEIbHO-BOCCTAHOBHUTEIbHBIE DPEAKIMH, OKUCIHUTEb,
BOCCTAHOBUTENb, OKHCJIEHUE U BOCCTAHOBJIEHUE, aJUIOTPONUs, aM(OTEpHOCTb, XUMUYECKasi CBs3b (KOBaJIEHTHas,
WOHHAsA, MeETaJIn4yecKas), KpHUCTaUIMyecKas pelETKa, KOpPpOo3us METaUIOB, CIUIABbl, CKOPOCTb XUMHYECKOU
peakumu, npeaensHo gomycruMas konnentpanus [1JIK Bemectsa;

WUTFOCTPUPOBATH B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATUN U MPUMEHATH 3TH MOHATHS IPU ONKMCAHUU BEIIECTB
Y VX IIPEBpALCHUN;

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JIJIsl COCTABIEHUS (POPMYJI BEIIECTB U YPAaBHEHUIN XUMUYECKUX PEaKIUK;
ONPEIENATh BaJCHTHOCTh M CTEIEHb OKHMCICHHS XUMUYECKHX JJIEMEHTOB B COCIUHEHUSAX PA3IMYHOIO COCTaBa,
IPUHAJIKHOCTh BEIIECTB K OMNPENCIEHHOMY KIAcCy COeIMHEHUH 1o (opMmyrnaMm, BHUJ XUMHYECKOH CBSI3U
(KOBaJICHTHAs, MOHHAs, METAJUIMYECKas) B HEOPTaHMUECKUX COCIUHEHUSX, 3apsi MOHA MO XUMHUYECKoil dopMmyie,
XapakKTeP CpPeabl B BOJHBIX PaCTBOpPaX HEOPraHWYECKUX COCAUHEHUM, TUIl KPUCTANINYECKON PEIIETKH KOHKPETHOTO
BEILECTBA;

packpbiBaTh cMblica [lepuonnueckoro 3akona JI. 1. MenaeneeBa u 1eMOHCTPUPOBATh €r0 NOHUMAaHUE: ONIMCBHIBATh U
XapakTepu3oBaTh Ta0aMuHyro ¢opmy Ilepuonndeckoil CHCTEMBI XMMHYECKHX JJIEMEHTOB: pa3iuyaTh MOHSITHS
«rnaBHas noarpynna (A-rpynmna)» u «mnobounas noarpynna (b-rpymnma)y», manbie u 0oJbIIe TEPUOABI, COOTHOCUTD
0003Ha4YEeHUsI, KOTOPbIE UMEIOTCS B MEPUOANYECKON TaOIUIE, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB



XUMHUYECKHUX 3JIEMEHTOB (COCTaB M 3apsj sapa, o0Iiee YMCIIO AJIEKTPOHOB M paclpeaesieHue UX MO JIEKTPOHHBIM
CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB 3JIEMEHTOB U UX COSAMHEHMI B MPEesiax MabIX
HEPUOJIOB U TTIABHBIX MOATPYIII C YY4ETOM CTPOSHHSI UX aTOMOB;

KJIaccu(UIUpoOBaTh XUMHUUECKUE DJIEMEHThI, HEOPTaHUUECKHE BEIIECTBA, XUMUUECKUE PeaKlnu (110 YUCITy U COCTaBY
YYaCTBYIOIIMX B PEAKUMU BELIECTB, MO TEIUIOBOMY 3((EKTy, M0 M3MEHEHHIO CTENEHEW OKUCICHHSI XUMUYECKUX
AJIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBaTh) OOIIKME U Clenu(UIECKUe XMMHUYECKHE CBOMCTBA MPOCTBIX M CJOXKHBIX BELIECTB,
HOATBEpXk/as OINUCAaHHE NPUMEPAMU MOJICKYJISAPHBIX W HOHHBIX YpPaBHEHHH COOTBETCTBYIOIIMX XHUMHUYECKUX
peakuuii;

COCTaBIISITh YPABHEHUS JJICKTPOJUTHUYECKOM TUCCOLMALMU KHUCIOT, IIEJIOYEel U COJied, MOJIHbIE M COKpAIlEHHBIC
YpaBHEHHUS pEaKLUUd HOHHOTO OOMEHa, YpaBHEHHUS pPEakIil, MOATBEP>KIAAIOIIMX CYIIECTBOBAHUE T'€HETUYECKOM
CBSI3U MEXX/y BEIIeCTBAMH Pa3IMYHBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI IOCPEACTBOM COCTABICHHS 3JIEKTPOHHOTO
OanaHca 3TUX PeaKIHii;

IPOrHO3UPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT HMX CTPOCHHS, BO3MOXHOCTH MPOTEKAHUS XUMHUYECKUX
NPEBPALICHUI B Pa3JIMYHBIX YCIOBUSX;

BBIYUCIIATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO U MOJIIPHYIO MAaccChl BEIIECTB, MACCOBYIO JIOJI0 XUMUYECKOT0O 3JIEMEHTa
1o GopmyIe coeuHEHHs, MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, IPOBOIUTH PACUYETHI IO YPABHEHUIO XUMHUYECKON
peaxiumy;

coOirofaTh MpaBuiIa MOJB30BAHUS XUMHUYECKOW MOCYAOW U JIabOopaTOPHBIM OOOPYAOBAaHHMEM, a TAaKXKe IMpaBuia
oOpallieHus: ¢ BEIIECTBAMH B COOTBETCTBUU C MHCTPYKLHUSAMHU IO BBIMOJIHEHUIO JTa00PATOPHBIX XUMUUECKHX OIBITOB
10 TIOJTYYCHHIO U COOMPAHHIO ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIIIEKHCIIOTO ra3a);

IPOBOJIUTH PEAKIMU, IMOATBEP)KIAIOIINE KAaueCTBEHHBIM COCTaB pa3jIMYHBIX BELIECTB: PACHO3HABATH OIBITHBIM
nyTéM XJIOpUAa-, OpoMHI-, HOAU-, KapOoHaT-, hocdaT-, CUIHUKAT-, CyIb(aT-, TUAPOKCUI-MOHBI, KATUOHBI aMMOHUS
¥ MOHBI U3YYEHHBIX METAJUIOB, MPUCYTCTBYIOLIUE B BOJHBIX PACTBOPAX HEOPTAHUYECKUX BEILECTB;



e TMPUMEHATh OCHOBHBIC OIEPAIMU MBICIUTEILHON MEATeTHOCTH — aHajdu3 W CUHTE3, CpaBHEHHEe, 0000IIeHue,
CHUCTEMAaTH3AIINIO, BBISBICHUE MPUYNHHO-CIICICTBEHHBIX CBS3€H — ISl U3YUYEHUSI CBOMCTB BEIECTB M XMMHUYECKUX
peakiii, eCTeCTBEHHO-HAyYHbIE METOJbl MO3HAHUS — HAONIOJICHWE, M3MEPEHHE, MOJCIHUPOBAHUE, SKCIICPUMEHT
(peaJIbHBINA U MBICIICHHBIN ).

« TEMATHYECKOE INTAHUPOBAHMUE

8 KUIIACC
KoaunuyecTBO yacoB
Ne HaumeHoBaHue pa3iesioB U JJeKTpoHHbIE (HU(POBHIE)
n/n TeM NMPOrpaMMbl Bceero Kontpoaeurre Hpakruieckue o0pa3oBaTe/ibHbIE pecypchbl
padoThI padoThI
Pa3nesn 1.IleppoHayanbHbIle XHMHYECKHE IIOHATHSA
Xumus — BakHas 00J1acTh
L1 €CTECTBO3HAHUS U 5 ) Bbubnmuoreka [JOK
MPAKTUYECKOU eI TETbHOCTH https://m.edsoo.ru/7f41837¢
YyesaoBeKa
12 BertectBa 1 xXuMu4eckue 15 | Bbu6nuoreka [JOK
peakuun https://m.edsoo.ru/7f41837¢
Hroro no paszneny 20
Pa3znen 2.BaxHeiinne mpeacTaBUTEd HEOPraHUYeCKUX BeleCTB
21 Boznyx. Kucnopoa. Ionsitie 06 6 bubnuoreka [IOK
okcuaax https://m.edsoo.ru/7f41837¢
)9 Bonopoa.llonsitue o kucinorax u g 1 bu6mmoreka [IOK
COJISIX https://m.edsoo.ru/7f41837c
3 Boga. PactBopsr. [Tonsitue 06 5 | | Bbu6nuoreka [JOK
OCHOBAaHHUAX https://m.edsoo.ru/7f41837¢




2.4

OCHOBHBIE KJIACCHI

HEOPraHUYECKUX COECIMHEHUN

11

bu6nuoreka [JOK
https://m.edsoo.ru/7f41837¢

Hroro no pazgeny

30

Pa3nen 3.11epuoanyeckuii 3akoH u [lepuoanyeckas cucrema xumnueckux 3jemMeHToB JI. U. MenneneeBa. CTpoeHue aToMoB.

Xumunueckas cBsi3b. OKHCIUTEIbHO-BOCCTAHOBHTE/IbHbIE pPe€aKnuu

[lepuoauueckuii 3aKOH U

31 IIepuoanueckas cucrema 7 bubnuoreka [IOK
' XAMHUYECKHX 37eMeHTOoB /1. 1. https://m.edsoo.ru/7f41837¢c
MenneneeBa. CtpoeHue aroma
XUMHUYECKas CBA3b. BuG 10K
nonmoTexa
2 -
3 OxucanTensio 8 https://m.edsoo.ru/7f41837¢
BOCCTaHOBUTEJIbHBIE PEAKIIHH
bu6mmoreka [IOK
Hroro o pasxexy 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa HOK
p P https://m.edsoo.ru/7f41837¢
OBIIEE KOJIMYECTBO YACOB I10 68 5
[MPOTPAMME
9 KIIACC
KosanuecTBo 4acon DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeM
Ne n/n Kontpoabubie Ipaktnueckue (uuppoBbie)
NPorpaMMsbI Bcero
padoThI padoThI oOpasoBaTe/bHbIE
pecypchl
Pa3znen 1.BeniecTBO U XUMHYECKHE PeaKIIUU
1.1 [ToBTOpEeHME U YIITyOJICHNE 3HAHUN 5 1 bubnuoteka [JOK




OCHOBHBIX pa3aciioB KypcCa 8 kimacca

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

12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHUUYECKUX 4 bu6nuoreka [JOK
) peakiuii https://m.edsoo.ru/7f41a636
13 DNEeKTPONUTHYECKAs! AUCCOLIUALIUS. 2 bubmmoreka [JOK
) XHUMUYECKUE PEAKIIMU B PACTBOpaAx https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3zgen 2.HeMeTaJIbI M X COeUHEHUS
21 OO01mas XxapakTepuCTHKa XUMUIECKUX 4 bubnuoreka [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO1as XxapakTeprUCTHKA XUMUYECKUX
2.2 anemeHTOB VIA-rpynmnsl. Cepa u e€ 6 bubmorexa [TOK
' PYIUIRL L-€P https://m.edsoo.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.3 anemeHToB VA-rpynmsl. A3ot, hochop u ux 7 bubmorexa [JOK
' PYTUIEL. ’ p https://m.edsoo.ru/7f41a636
COEIMHEHUS
OO01mas XxapakTepuCTHKa XUMUIECKUX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 bubmorexa HOK
' . Py ’ poa https://m.edsoo.ru/7f41a636
KPEMHUH U UX COECIUHEHUS
Hroro no pazgeny 25
Pa3znen 3.MeTaynibl 1 UX COeIMHEHUS
bubmunoreka LIOK
3.1 06 i 4
HHHC CBOHCTEA METATIoB https://m.edsoo.ru/7f41a636
bubmunoreka LIOK
3.2 B i 16
QKHEUIITNE METAJUTBl K UX COCTUHECHHUS hitps://m.cdsoo.rw/7f41a636
Hroro no pazneny 20




Pa3znen 4.Xumus u okpyxaomas cpeaa

4.1 BemecTsa 1 maTepuansl B )KU3HU YEIOBEKA 3

but6mmoreka [IOK
https://m.edsoo.ru/7f41a636

Nroro no pazgeny 3
PesepBHOE BpeMs 3 bubmorexa LIOK

p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68

IHOYPOYHOE IINTAHUPOBAHHUE
8 KUIACC

KoaunuecTBO 4acoB DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kontpoabnbie IIpakTuyeckue uudposbie
n/n Bcero U3YYCHUSA
padoTsI padoThbI o0pa3oBaTte/ibHbIE
pecypcsl
) [Ipenmer xumuu. Ponap XxuMuu B :KU3HU ) but6mmoreka [IOK
yenoBeka. Tena u BeliecTna https://m.edsoo.ru/ff0d210c¢
2 ITonsaTue o MeToax IMO3HAHUS B XUMHUU 1 bubmmorexa [OK
A https://m.edsoo.ru/ff0d227¢
[TpakTrueckas padota Ne 1 «[IpaBuia
3 paboThI B 1a00paTOpUU U PUEMBI ) bubnuoreka [JOK
oOparieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyIOBaHUEM
4 Yucrele BemecTBa U cmecu. CriocoOsl 1 but6mmoreka [IOK




paszaeneHus cMecen

https://m.edsoo.ru/ff0d26¢ca

[TpakTrueckas padota Ne 2 «PazneneHue

bu6mmoreka [IOK

5 .
cmecen (Havnp HIMEDE OHHCTIH https://m.edsoo.ru/ff0d28c8
MIOBAPEHHOH COJIN)»

6 ATOMBI ¥ MOJIEKYJIbI bubmorexa [IOK

Y https://m.edsoo.ru/ff0d2a6c

7 XHUMUYECKHUE AIEMEHTHI. 3HAKU bubmuoreka [IOK
(CMMBOJIBI) XUMHYECKUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8

8 [IpocTeie u cinoxHBIE BELIECTBA bubmorexa [IOK

p B https://m.edsoo.ru/ff0d2a6c

9 ATOMHO-MOJIEKYJIIPHOE YUEHHUE bubmorexa [TOK

yAp e https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSTHCTBA COCTaBa BEIIECCTB.

10 Xumudaeckas hopmyia. BareHTHOCTB bubmorexa [IOK

pMyJIa. https://m.edsoo.ru/ff0d2eae
ATOMOB XUMHYECKHX JIEMEHTOB

1 OtHocuTeNbHAs aTOMHAs Macca. bubmuoreka [{OK
OtHocuTeNnbHAs MOJIEKYJIIpHAs Macca https://m.edsoo.ru/ff0d323c

12 MaccoBasi 1011 XMMHAYECKOTO 3JIEMEHTA B bubmuoteka [JOK
COCIMHEHUH https://m.edsoo.ru/ff0d350c

13 KomuuectBo BemectBa. Monb. Mossipaast bubmuotexa [JOK
macca https://m.edsoo.ru/ff0d5230

14 du3nyYecKre U XUMUYECKHE SBICHUS. bubnuoreka [IOK
XuMuyecKasi peakius https://m.edsoo.ru/ff0d37fa

15 IIpu3Haku U ycioBus NPOTEKAHUS bubnuorexa [IOK
XUMHYECKUX PEaKIUi https://m.edsoo.ru/ff0d3al6

16 3aKOH COXpaHEHUsI MacChl BELIECTB. bubmmoreka [JOK

XHUMUYECKUE YPABHEHUS

https://m.edsoo.ru/ff0d3b88




Breraucnenus KOJIMYECTBA, MaCChbl

17 BEIIIECTBA 10 YPAaBHEHHUSIM XMMUUYCCKUX bubmorexa LOK
= . yp https://m.edsoo.ru/ff0d5708
peakuui
Knaccubukanus XUMAYECKUX PEAKIIAI
18 (coe I/IHqE))HI/IH a3JI0KECHUS 3a1xlze eHus Bubmmorexa [IOK
A P ’ = ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
M. B. JIoMOHOCOB — y4€HBIi-
19 sHmukIIoneauct. O0o0mEene bubmmorexa LOK
) B https://m.edsoo.ru/ff0d40c4
cucTeMaTu3alus 3HaHUH

20 KonTponbnas padora Nel mo teme bubmmoreka [JOK
«BelecTBa 1 XUMHYECKUE PEAKITANY https://m.edsoo.ru/ff0d4290
Bo3nyx — cmech razos. CocraB Bo3ayxa.

21 Kncn}(l)xo 3JIEMEHT U IIPOCTOE a bubmmorexa [IOK

poa p https://m.edsoo.ru/ff0d44 8¢
BeniecTBo. O30H
duznyeckre 1 XUMHUUECKHE CBOCTBA
22 KHCIIOpo/ia (peakiuu OKUCIICHUS bubmmorexa [IOK
p p ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonarue 06 okcumax
CriocoObI TOTy4eHUsT KUCIIOPO/ia B
23 J1a00OpaTOpHH U MPOMBIIIIEHHOCTH bubmorexa HOK
paTop P ' https://m.edsoo.ru/ff0d497a
IIpumMeHeHne Kucnopoaa
TennoBoii 3ppexkT XUMUIECKOHN peaKInu,

24 MIOHSATHE O TEPMOXUMUYECKOM bubnmoreka [JOK
YPaBHEHUH, 3K30- U IHAOTEPMUUIECKUX https://m.edsoo.ru/ff0d4790
peaKIusIxX
TommmBo (HedhTh, YyTOab U METAH).

(s, yr ) bubnuoreka [{OK

25 3arpsi3HEHHE BO3IyXa, CITIOCOOHI €r0

MPEAOTBPAICHUS

https://m.edsoo.ru/ff0d4c4a




[TpakTuyeckas pabora Ne 3 o Teme

bubmunoreka LIOK

26 «Ilonyuenue n co?npaHHe KHCII0pOJ1a, hitps://m.cdsoo.ru/fl0d4ac?
W3YYCHHE €r0 CBOMCTBY
7 Bonopon — aneMeHT u npocroe bu6nuorexa LIOK
BelecTso. HaxoxaeHnue B npupose https://m.edsoo.ru/ff0d4dd0
)3 Du3nYeCKre U XMMUYECKUE CBOMCTBA bubmuoreka [IOK
Bojiopoa. [Ilpumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 n OTAX 1 CO bubmuoreka [{OK
OFPITHE O KUCIOTAX 1 COIAX https://m.edsoo.ru/ff0d50d2
30 CriocoOsI oTydeHus BOAOPO/ia B bubmmoreka [JOK
nmabopaTopun https://m.edsoo.ru/ff0d4dd0
[TpaxTrueckas pabota Ne 4 o Teme
31 «ﬁ 1/12061/1 aHue BOAOpOIa bubmorexa OK
ofyHeHme N p AOPOAa, https://m.edsoo.ru/ff0d4£42
W3YYCHHE €r0 CBOMCTBY
1 Momsipablii 00bEM ra3oB. 3aKOH bu6nuoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542¢
Brruucnenus o0b€Ma, KoIu4yecTBa
33 eIlleCTBa ra3a 1Mo ero M3BECTHOM bubmorexa HOK
BOHIECTRA Ta3a TIO CT0 138 . Y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA MIIH 00BEMY
Breruucnenus 00bEMOB ra30B 10
34 ABHCHUIO PEAKIIUM HA OCHOBE 3aKOHA bubmorexa HOK
P .. peaitt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHUH Ta30B
35 du3nvecKrue U XUMHUYECKHUE CBOMCTBA bubnuotexa [JOK
BOJIBI https://m.edsoo.ru/ff0d587a
16 CocraB ocHoBanwmii. [Tonstue 00 bubnuorexa [JOK
AHIUKATOPax https://m.edsoo.ru/ff0d59¢2
37 Bopna kak pacrBopurens. HacbieHHsie u bubmmoreka [JOK




HEHACBIIICHHBIE pacTBOPLI. MaccoBas
J0J1s1 BEIECTBA B PACTBOPE

https://m.edsoo.ru/ff0d5b40

[TpakTrueckas padota Ne 5 mo reme
«IIpuroroBiieHHE PaCTBOPOB C

but6mmoreka [IOK

38
ONpeACIEHHON MacCCOBOU JT0IEN https://m.edsoo.ru/ff0dSeba
pacTBOPEHHOTO BEILIECTBA)

19 Kontponbnas padota No2 o teme bu6nuoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
Oxcupsl: cocTaB, KiacCUpUKALINS, bubmunoreka LIOK

40
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue u XuMHUYECKHE CBOMCTBA

41 KncnyhoHHx OCHOBHBIX ¥ aM()OTEPHBIX bubnmorexa LIOK

’ P https://m.edsoo.ru/ff0d664e

OKCHJIOB
OcHoBaHUs: cOCTaB, KJIacCupuKaIms, bu6nuoreka [IOK

42
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca

43 [TonyyeHnue u XMMUYECKHE CBOMCTBA bubmmoreka [JOK
OCHOBaHHMI1 https://m.edsoo.ru/ff0d67ca
Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [IOK

44
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2

45 [TonydyeHnue nu XuMHYECKHE CBOMCTBA bu6nuoreka [IOK
KHUCIIOT https://m.edsoo.ru/ff0dfee2
Conu (cpenHue): HOMEHKIATypa, CIIOCOObI bubmmoreka [JOK

46 .
MOJIYYEHHUS, XHMUYECKHNE CBOWCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas pabora Ne 6. Pemenue

47 AKCMEPUMEHTAIIbHBIX 33]1a4 110 TEME bubmmoreka [JOK

«OCHOBHBIE KJIACCHl HEOPTaHUYECKHUX
COCTUHEHUN)

https://m.edsoo.ru/00ad9b7c




43 ['eneTnueckas CBsSI3b MEXKIYy Kilaccamu bubmmoreka [JOK
HEOPraHUYECKUX COCIUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [IOK
49 O06o0011eHrEe U CHCTEMATH3aLKs 3HAHUH
H H https://m.edsoo.ru/00ad9cb2
KonrtponbHas padora Ne3 mo reme
50 "OCHOBHEIC KJ1aCChl HCOPTaHUYECKUX bubmorexa [IOK
. p https://m.edsoo.ru/00ad9ela
COCIMHEHUI
[TepBbie MOMBITKH KIacCUPUKAITTT
51 XUMHYECKHX dJIeMeHTOB. [loHsATHE O bubmorera [IOK
’ https://m.edsoo.ru/00ad9ffa
IPyIIax CXOIHBIX AJIEMEHTOB
[Tepuonuueckuii 3akoH u [lepuoanueckas
bubmunoreka LIOK
52 cHCTeMa XUMHYEeCKuX aineMeHToB Jl. U.
https://m.edsoo.ru/00ada52¢c
Meunneneena
53 [lepuonapl, TpyImsl, TOATPYIIIILI bubmorexa HOK
PHOJBL, TPYHIIBL, HOATPYI https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX bubmmoreka [JOK
saep. M3oTonsl https://m.edsoo.ru/00ada342
CtpoeHue 3eKTPOHHBIX 000JI0YeK
. bu6moreka [IOK
55 aTOMOB 2J1eMeHTOB [lepuoanueckon
https://m.edsoo.ru/00ada6bc
cucremsl /. . Menneneesa
XapakTepucTHKa XUMHIECKOTO 3JIEMEHTa
56 10 €ro IoJIoKeHMI0 B [Ieproguueckoit bubmorexa [IOK
pHOA https://m.edsoo.ru/00ada824
cucreme J[. 1. Menpaeneesa
3nauenue [lepuoanueckoro 3akoHa aJist
57 pa3BUTHS HAyKU U npakTuku. /. 1. bubnuoreka [JOK

MenpeneeB — y4€HbIN, IEIAror u
rpaKJaHUuH

https://m.edsoo.ru/00ada96e




DNEeKTPOOTPULIATEILHOCTH ATOMOB

bubmunoreka LIOK

38 EE?:::S;:::;T&:;TOB/ Beepoceniicias ! https://m.edsoo.ru/00adaab8
bubmuoreka [IOK
59 HNonnas xumMuueckas CBsi3b 1 hitps://m.c dsofru /00adac34
60 KoBaneHTHast nomnsipHas XUMHUYECKast ) bu6nuorexa [IOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBaneHnTHas HenomsipHas XUMUYECKAs 1 bu6nuoreka [JOK
CBA3b https://m.edsoo.ru/00adaab9
bubmuoreka [{OK
62 CTeneHy oknceHus ! https://m.edsoc]fru/OOadae28
63 OKuCIUTENbHO-BOCCTAHOBUTEIbHBIC | bubmuoreka [{OK
peakuu https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OKucnauTeny 1 BOCCTAHOBUTEIHU 1 hitps://m.c dsofru 100adb076
65 KonrtponsHas pabora Ne4 o reme ) Bu6muotexa [JOK
«CtpoeHue atoma. XUMHUYECKas CBA3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O6o011IeHNE 1 ) bu6nuorexa LIOK
cucTeMaTHu3alus 3HaHu https://m.edsoo.ru/00adb33¢c
67 PesepBubIil ypok. O60011eHIE 1 | bu6nuoreka [IOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O0o011eHNE U ) Bbu6muotexa [JOK
cucTeMaTH3alus 3HaHUI https://m.edsoo.ru/ff0d61c6
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9 KVIACC

KosanuecTBo 4acon DJIeKTPOHHbIE
Ne Jara
Tema ypoka Kontpoasnubie  IIpakTnyeckue uuppossie
n/n Bcero U3yYeHUs
padoTsI padoThI oOpa3oBaTe/ibHbIE
pecypcsbl
[leproauueckuii 3aK0OH.
1 [Tepuoanueckast cucteMa XUMHYECKUX 1 Bubmmorexa [IOK
p https://m.edsoo.ru/00adb59e
aneMeHToB /I. 1. Menaeneesa
3aKOHOMEPHOCTH B U3MEHEHUU CBOWICTB
2 XUMHYECKHUX JIEMEHTOB MEPBBIX TPEX 1 bubmorexa [OK
P P https://m.edsoo.ru/00adb6b6
1057050 (0):!
3 Knaccudukanus 1 HOMEHKIaTypa | Bbubmuotexa [JOK
HEOPTaHWYECKHX BEIECTB https://m.edsoo.ru/00adb7e2
4 Bubl XUMUYECKON CBSI3U U TUIIBI ] bubnuoreka [JOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «IToBTOpenue u yrioy0OaeHue 3HaHUI 1 1
OCHOBHBIX Pa3/eyioB Kypca 8 kiacca»
6 Knaccudukanus XuMHIECKUX peakinui | bubmmoreka [JOK
MO Pa3INYHBIM TPU3HAKAM https://m.edsoo.ru/00adbcb0
IToHsATHE O CKOPOCTH XUMUYECKON
7 eakquu. IIoHATHE O TOMOI€HHBIX U 1 Bubmiorexa OK
P ’ https://m.edsoo.ru/00adbe9a
TeTEPOreHHBIX PEAKIIMIX
[TonsiTe 0 XUMHUYECKOM PaBHOBECHHU.
2 DakTOpPBI, BIUSIOIINE HA CKOPOCTh | bu6nuorexa [IOK

XUMHUYECKOM PCaKuu U MOJIOKCHUC
XUMHYCCKOI'0 paBHOBCCHUSA

https://m.edsoo.ru/00adc28¢c




OKHCIIMTEIFHO-BOCCTAHOBHUTEIIbHBIE

bubmunoreka LIOK

XAMHYECKHUE CBOMCTBA, IMOJyYEHUE,

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTUYECKOMN
10 nccoruanuu. CUnpHBIE U c1adbie bubmmorexa LOK
A HHATH. https://m.edsoo.ru/00adcd68
3JIEKTPOJIUTHI
11 HMounnrie ypaBHEHU peaKInil bubmmorexa LOK
yp peaktt https://m.edsoo.ru/00add448
XUMHYECKHE CBOMCTBA KHUCIOT U
12 OCHOBAaHUI B CBETE IPEACTABICHNI 00 bubmmorexa LOK
. pea https://m.edsoo.ru/00add5d8
3JIEKTPOJIUTUYECKON JUCCOLHAIIIT
XUMHYECKHE CBOMCTBA COJIEU B CBETE
13 [IPEICTABIIEHUNA 00 DIIEKTPOIMTUYECKONA buGnnorexa [IOK
e p https://m.edsoo.ru/00add8b2
JTUCCOLIMAINT
14 TlousTie o runpoanze coien buGnnorexa LIOK
AP https://m.edsoo.ru/00add9d4
bu6mmoreka [IOK
15 00600 7|
ODIICHHC 1 CHCTCMATH3AIIA SHAHIH https://m.edsoo.ru/00addd12
16 [IpakTuueckas pabora Ne 1. «Pemenue bubmmoreka [JOK
JKCTIEPUMEHTAIIBHBIX 33149 https://m.edsoo.ru/00addbfa
KonTtponsHast padora Ne2 o reme
17 «DIEKTPOIIUTUYECKAS TUCCOIIHAIIHS bubnnorexa [IOK
P A HHATHA. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B PACTBOPAX)
OO011ast XapaKTEPUCTUKA TAIOTEHOB.
18 anl\lalnqecxrl)de CBI())ﬁCTBa Ha IIpuMepe bubmmorexa [OK
p P https://m.edsoo.ru/00addfe2
xjopa
19 XnopoBogopoa. ComnsiHast KHCIIOTA, bu6nuoreka [JOK

https://m.edsoo.ru/00ade104




IIPUMEHEHHUE

[TpakTrueckas padota Ne 2 o Teme

bu6mmoreka [IOK

20 «ITomydeHne COJITHOM KUCIIOTHI,
yi . . https://m.edsoo.ru/00ade348
U3y4eHue e€ CBOMCTB»
Boruncnenus o ypaBHeHUAM
21 XUMUYECKUX PEaKLUW, €CIIU OJIUH U3 bubmmorexa LIOK
DeaKiiy, A https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
2 OO01mas xapakTepuCTHKA dJIEMEHTOB bubmmoreka [JOK
VIA-rpynmsl https://m.edsoo.ru/00ade64a
AmoTponHbie MOIU(UKALIUY CEPBI.
23 Haxoxci[eﬂne CEPEI Hq)e'é COGI[I/IHGII){I/Iﬁ B bubmmorexa IOK
p U https://m.edsoo.ru/00ade64a
npupoje. XMMHUYECKHUE CBOMCTBA CEPBI
24 CepoBoaopoj, cTpoeHue, pu3ndeckue u bu6nuoreka [IOK
XUMUYECKHUE CBOKCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepsl. CepHas KHCIIOTA,
25 bu3HYecKre U XUMUYECKUE CBOMCTBRA bubmorexa [JOK
’ https://m.edsoo.ru/00adea28
pUMEHEHNE
XHUMHUYECKUE PEAKLINH, JICKALLUE B
OCHOBE IIPOMBIIIICHHOTO CII0c00a
26 MIOJIyYEHUS CEPHOI KUCIIOTHI. bubmuotexa [JOK
XUMHUYECKOE 3arpsi3HEHUE https://m.edsoo.ru/00adec8a
OKpYKarollel cpesibl COeAMHEHUSIMU
cepbl
7 Brrunciienue MaccoBoit 101U BBIXO/1a bubmuoreka [{OK
[POAYKTa PeaKuu https://m.edsoo.ru/00adec8a
73 OO6m1as XxapaKTepuCTHUKa JIEMEHTOB bu6nuoreka [JOK

VA-rpynmnsl. A30T, paclipoCTpaHEHHE B

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




npupoze, GU3nYecKue 1 XUMUYECKHe
CBOMCTBA

AmMMuak, ero pusnyeckue u

but6mmoreka [IOK

29 XMMHYECKHE CBOMCTBA, ITOJIyYEHHUE U
e https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[Tpaktrueckas padota Ne 3 o Teme
30 «ITonydyenne amMmmuaka, U3y4yeHue ero bubmmorexa LIOK
. v > 13y https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KUCIOTa, €€ hu3ndecKue u bubmunoreka LIOK
XUMUYECKHE CBOKCTBA https://m.edsoo.ru/00adf306
Hcnonp30BaHne HUTPATOB U COJIEH
aMMOHUS B KQU€CTBE MUHEPATBbHBIX

32 no0OpeHnii. XUMHAYECKOE 3arpsi3HEHNE buGnnorexa [IOK
yA00P o P https://m.edsoo.ru/00adf518
OKpPY>KaloIleH cpeibl COeAUHEHUSIMU
azoTa
®ochop. Oxecua pochopa (V) u

33 q)ocg)o pHa;I KI/ICJI((i))Ta (b(bplzm(qe)cme u Bubmmorexa [IOK

P . https://m.edsoo.ru/00adf68a
XUMUYECKHE CBOMCTBA, MMOJTYyUYECHUE
Hcnonb3oBanue pocharoB B kauecTBe

34 MUHEPATBHBIX YIOOPCHHUIA. bu6nuoreka [JOK
3arpsi3HEHUE TPUPOAHOU CpPEb https://m.edsoo.ru/00adfc20
docharamu

15 Yraepon, pacipocTpaHEeHHE B IPUPOJE, bubnuoreka [JOK
bu3HYecKre U XUMUYECKUE CBOMCTBRA https://m.edsoo.ru/00adfd9c
Oxcupel yraepoaa, ux Gpu3ndeckue u

16 XUMHYECKHE CBOMCTBA. JKOJIOTHYECKUE bubnuoreka [{OK

poOJIEMBI, CBSI3aHHBIE C OKCHUIOM
yraepona (IV)

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




bubmunoreka LIOK

37 YroIbHaA KHCIOTA 1 €€ coMh https://m.edso0.ru/00ac006¢c
[IpakTuueckas padora Ne 4 o reme

13 "ITomyueHune yriaekucioro rasa. bubmmoreka [JOK
KauectBennas peaxiys Ha kKapOOHaT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIE MOHATHS 00
39 OpraHUYECKUX BEIECTBAX KAK O buGnnorexa LIOK
https://m.edsoo.ru/00ac054¢
COCMHEHUSIX yriepoia
. bubmuoreka [{OK

40 Kpemnii u ero coeapHeHms https://m.edsoo.ru/00ac080a
[IpakTuueckas padora Ne 5. Perenue

A1 SKCHEPUMEHTAIBHBIX 3314 110 TEME bubmmoreka [JOK
«BaxHeie HeMeTalIbl U UX https://m.edsoo.ru/00ac0bf2
COCIUHEHHUS»

KonTponsHas padora Ne3 o teme
42 «BaxHeie HeMeTalIbl U UX bubmorexa OK
https://m.edsoo.ru/00ac0el8
COCTUHEHHUS»
OO6mias XxapaKTepUCTUKA XUMHUIECKUX
3JIEMEHTOB — METaJLJIOB.

43 Mertannuueckas cBs3b U bubmuorexa [JOK
METAJUINYECKas KPUCTAJIIINIECKast https://m.edsoo.ru/00ae103e
pemérka. PU3N4YECKUe CBOMCTBA
METaJIJIOB
XuMHUYECKUE CBONCTBA METAJIIIOB.

44 DNEKTPOXUMHUYECKHUM psi HANIpsSKEHUN bubmmorera LHOK

https://m.edsoo.ru/00acl156
METaJIJIOB
45 OO6mme cnocoObl MOTYYEHUS METAJIIOB. bu6mmoreka [IOK




CnnaBel. Beruncnenus no ypaBHEHUAM
XUMUYECKUX PEaKLUH, €CIIU OJUH U3
pEeareHTOB COAEPKUT NIPUMECH

https://m.edsoo.ru/00ael 156

46 N bubmuoreka [IOK
OHATHE O KOPPO3HI METAILTOB https://m.edsoo.ru/00ae1278
47 bubmuoreka [IOK
Ilenoumpie MeTanb https://m.edsoo.ru/00ae14b2
48 0 bubmuoreka [{OK
KCHJIBL M THIPOKCHIBT HATPHA 1 KA https://m.edsoo.ru/00ae14b2
49 [llenouHo3eMeTbHBIC METAIIBI — bubmuoreka [{OK
KaJIbIIMA 1 Mardui https://m.edsoo.ru/00ael5e8
50 B . « bubmuoreka [{OK
KHCHIIIE COCHMACHIA KATbIUA https://m.edsoo.ru/00ael5e8
51 O0001Ienre U cucTEMAaTH3alNs 3HAHUHI
JKEcTkoCTh BOABI U CITOCOOKI €& bubmuorexa [JOK
52
YCTPAHEHHUS https://m.edsoo.ru/00ae1886
IIpaxkTuueckas padora Ne 6 1o Teme
53 ,,}E.. o # pabot . bubmuoreka [IOK
eCTKOCTL"BO'HH 1 METOB €€ https://m.edsoo.ru/00aelaed
YCTpaHECHHS
54 A N bubnuoreka [{OK
JOMIHIH https://m.edsoo.ru/00aelc64
AmdoTepHbIe CBOICTBA OKCHJIA U Bu6muotexa [JOK
55
THIPOKCHIA https://m.edsoo.ru/00aelc64
bubmunoreka LIOK
>6 Keneso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUIBI U COJIH JKETe3a bu6nuoreka [JOK

(IT) u sxenesa (I1I)

https://m.edsoo.ru/00ae35e6




58 O06o01IeHre U cuCTeMaTU3alus 3HaHUN
[IpakTuueckas padota Ne 7. Pemenue
59 AKCIIEPUMEHTAIBHBIX 3a/]1a4 110 TEME bubnuoreka [JOK
«BaxHeiye METaIbl U UX https://m.edsoo.ru/00ae3de8
COCTUHEHUS
Boruncnenus o ypaBHeHUSAM
XUMHYECKHUX PEAKIIHii, eCIM OJNH U3
60 peareHTOB J1aH B U30BITKE WIIH bubnuoreka [IOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ae1750
MacCOBOH J0JIM BbIXOJA MPOAYKTa
peakiuu
61 O00011eHNEe U cCUCTEMATU3ALNS 3HAHUN
KonTtponsHas padora Ne4 o reme
62 «BaxHenmme MEeTaJlIbl U UX
COETUHEHUS
63 BemectBa u matepuansl B bu6nuoreka [JOK
TOBCETHEBHOM KU3HU UEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNE bu6nuoreka [IOK
OKpYKaroIle cpeabl https://m.edsoo.ru/00ae4270
65 Ponb xumMuu B penieHUH 3KOJI0TMYECKUX bubmuotexa [JOK
npo0em https://m.edsoo.ru/00ae4270
66 Pezepublit ypok. O6o001eHue u bu6nuorexa LIOK
cucTeMaTu3alus 3HaHut https://m.edsoo.ru/00ac0d0a
67 Peseprubiit ypok. O6001IeHNEe 1 bu6nuoreka [JOK
cUCTeMaTH3alus 3HaHU! https://m.edsoo.ru/00adb33¢c
68 PezepBHblit ypok. O600111eHNE 1 Bubmuotexa [JOK

cUCTeMaTH3alus 3HaHU!

https://m.edso0.ru/00ad9cb2
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YUYEBHO-METOJJNUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHET
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