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HOACHUTEJIBHASA 3AIINCKA

IIporpaMMa 1o XMMUM Ha ypPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsI COCTaBJieHA Ha OCHOBE TpeOOBaHMN K pPE3ylbTaTaM OCBOEHHS OCHOBHOI
00pazoBaTeILHON TPOrpaMMBl OCHOBHOTO 001Iero oOpazoBanus, npeactaBieHHpXx B @I'OC OO0, a Taxke Ha OCHOBE ¢eaepanbHOM padodeid mporpaMMbl
BOCTIUTAHMUS U C Y4ETOM KOHLETIIIMY MPENoAaBaHus yueOHOro npeaMeTa «XuMush» B 00pa3oBaTenbHbIX opranuzanusax Poccuiickoi denepanum.

[IporpamMmMa mo xumum Ha€T MpEACTaBICHUE O LEJsAX, oOmieil cTpaTeruu oOy4yeHHs, BOCIIMTAHHUA M Pa3BUTHA OOYYAIOLIMXCSl CPEACTBAMHU Yy4eOHOTO
[IpeaMeTa, YCTaHABIMBAET 00s3aTeIbHOE MIPEIMETHOE COAEPKaHKE, NPEelyCMaTPUBAET PacIpeeieHHe ero 1o KjiaccaM M CTPYKTYpUPOBAaHHUE 11O pasfenaM U
TeMaM IIPOrpaMMBbl [0 XMMHUH, OIPEAEISIET KOJNUYECTBEHHbIE 1 KAUECTBEHHbBIE XapaKTePUCTUKU COACP)KaHUs, PEKOMEHYEMYIO [I0CIE€J0BATEIbHOCTh U3YYEHUS
XMMUHU C Y4ETOM MEXIPEIMETHBIX U BHYTPHUIIPEIMETHBIX CBA3EH, JIOTMKM Y4eOHOIO IIpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOYYarOLIMXCsl, OIpelesseT
BO3MOXXHOCTH HIpeAMEeTa Ul pealnn3alud TpeOOBaHMH K pe3ysbTaTaM OCBOCHUS OCHOBHOW 00pa3oBaTelbHONW HPOrpaMMbl HA YPOBHE OCHOBHOTO OOLIETO
o0pa3oBaHusl, a TaKKe TPeOOBAHUM K pe3yibTaraM OOydeHHsI XMMHHM Ha YpOBHE Liefieil M3ydeHHs HpeAMeTa U OCHOBHBIX BUAOB Y4e€OHO-TIO3HABATEIBbHON
JEeSATeLHOCTH 00YYaroIIerocs Mo OCBOCHUIO yU4eOHOTO COAep KaHMUA.

3HaHUe XMMUU CIIY>KUT OCHOBOH IUIsI ()OPMHUPOBAHUSI MUPOBO33PEHHS 00YYAIOLIETocs, €ro MPEACTaBICHNH 0 MaTepHAIbHOM E€IHHCTBE MHUPA, BAXKHYIO
POJb UrparoT GopMUpyeMble XUMHUEH NPEACTaBICHHU O B3aUMONPEBPAILIEHUSIX SHEPTUU U 00 IBOJIOLMU BELIECTB B MPUPOAE, O MYTAX PELICHUs IN00aTbHBIX
Mpo0JIeM yCTOMYUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPTETHIECKON, TIUIIEBOM 1 IKOJIOTHIECKOH 0€30IacHOCTH, IPOOIEM 31paBOOXPAHEHHS.

N3yuenue xumuu:

CIOCOOCTBYET pealn3aliii BO3MOKHOCTEH [Tl caMOpa3BUTHA U (POPMUPOBAHMUS KYJIbTYPhI IMIHOCTH, €€ 00IIeH 1 GYHKIIMOHAILHON IrPaMOTHOCTH;

BHOCHUT BKJIaJl B (JOPMHUPOBAHHME MBIILICHUS M TBOPYECKHUX CIHOCOOHOCTEH OOYdYarolUXCs, HABBIKOB MX CAMOCTOSTEILHOW Y4eOHOW JesATEIIbHOCTH,
SKCIICPUMEHTAJIBHBIX U UCCJICA0BATCIILCKUX YMCHHﬁ, HGO6XOI[I/IMBIX KakK B HOBCG}IHGBHOﬁ KU3HU, TaK U B HpO(l)eCCI/IOHaJ'IBHOI‘/’I JCATCIIBHOCTH,

3HAaKOMHUT CO CHGHPI(I)I/IKOfI HAay4YHOI'0O MBIIUICHHA, 3aK/IaAbIBA€T OCHOBBI INCJIOCTHOI'O B3IJIAJa Ha CAWHCTBO IMPUPOABI MW YCIOBCKA, ABJISACTCA
OTBETCTBEHHBIM 3TaroM B (POPMHUPOBAHUH €CTECTBEHHO--HAYYHON IPaMOTHOCTHU O0YUaIOIINXCS;

CHOCO6CTByeT q)OpMI/IpOBaHI/IIO IEHHOCTHOI'O OTHOIICHHA K CCTCCTBCHHO--HAYYHBIM 3HAHUAM, K HOPHUPOAC, K YCIOBCKY, BHOCHUT cBOM BKJIad B
9KOJIOTHUYECKOE 00pa3zoBaHNe 00yUarOIIUXCSI.

JlaHHble HampaBlieHHs B OOyYEHHHM XHMHH OOECIEUMBAIOTCA CHENU(UKOW COJEepKaHUsl Y4eOHOTO TpeiMeTa, KOTOPBIH SBISETCS IeJaroruuecKu
aJaNTHPOBAHHBIM OTpPaKEHUEM 0a30BOM HAYKH XUMHH Ha OINPEeIEHHOM JTane e€ pa3BUTHA.

Kypc xumum Ha ypoBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs OPHEHTHPOBAH HA OCBOEHHE OOYUAIONIMMHCA CHCTEMBI IEPBOHAYAIBHBIX MOHATHN XMMHH,
OCHOB HGOpI‘&HH‘ICCKOﬁ XVUMHUHN U HEKOTOPBIX OTACIIBHBIX 3HAYNMBIX TMOHATHH OpFaHquCKOﬁ XHUMHHU.

CrpykTypa comep)kaHusl MPOTPaMMBI 10 XUMHH C(POPMHpPOBaHA Ha OCHOBE CHCTEMHOIO moaxona K e€ m3ydeHuto. CoaepykaHHe CKIIaIbIBae€TCs U3
CUCTEMBI MOHSITHH O XUMHYECKOM JJIEMEHTE U BCUICCTBE U CHCTEMBI MOHATHH O XUMHUYECKOM pEaKknru. O0e TH CHCTEMBI CTPYKTYPHO OpraHH30BaHbI I10
MIPUHIUITY ITOCJICA0BATCIIBHOI'O Pa3BUTUA 3HAHWU Ha OCHOBE TEOPETUYCCKUX HpeHCTaBHeHI/Iﬁ Ppa3HOro ypOoBHA:

— aTOMHO--MOJICKYJIAPHOI'O YYCHHA KaK OCHOBBI BCET'O €CTCCTBO3HAHUS,

— Ilepuoanueckoro 3akona J[. . MeneneeBa kak OCHOBHOTO 3aKOHa XUMUU;

— Y4€HHsI O CTPOSHUH aTOMa M XMMUYECKOH CBS3Y;



— MPEJCTaBICHUN 00 AMEKTPOIUTHYECKON TUCCOIMAIIN BEILIECTB B PACTBOPAX.

Teoperuueckue 3HaHUST pacCMaTPUBAIOTCS HA OCHOBE AMITUPUYECKU MOTYYCHHBIX U OCMBICICHHBIX (PaKTOB, Pa3BHBAIOTCS MOCIEIOBATEIBHO OT OAHOTO
YPOBHS K JIPyrOMY, BBIOJNHAS (YHKIMU OOBSICHEHHSI M MPOTHO3MPOBAHUSI CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTHYECKOTO NMPUMEHEHHS U MOyYeHHS
M3y4aeMBbIX BEIIECTB.

OcBoeHre MporpaMMbl 10 XUMHUH CIIOCOOCTBYET (POPMHUPOBAHHIO MPEACTABICHUSI 0 XUMUUECKOW COCTABIISIONIEH HAYYHOW KapTHHBI MUpPaA B JIOTHKE €€
CHUCTEMHOM PUPOJIBI, IEHHOCTHOTO OTHOLIEHH K HAyYHOMY 3HaHMIO M METOJIaM NO3HaHMs B HayKe. M3yueHrne XuMUHM IPOUCXOAUT C MPUBJICYEHUEM 3HaHUHN
U3 paHee U3yYeHHbIX YUeOHBIX peaAMeToB: «OKpyKatouuii Mup», «buonorus. 5-7 xnacce» u «®usnka. 7 Kmaccy.

[Ipy u3ydyeHUn XUMHUH TPOUCXOAUT (HOPMHUpPOBAHUE 3HAHMK OCHOB XMMHYECKOM HAyKH KaK OOJAacTH COBPEMEHHOTO €CTECTBO3HAHHMS, MPAKTUYECKON
JeSITEIbHOCTH YeJIOBeKa U KaK OJHOTO U3 KOMIIOHEHTOB MHPOBOM KyNbTYphl. 3ajada yueOHOTo MpeaMeTa COCTOUT B ()OPMHUPOBAHHH CHUCTEMBI XHMHUYECKUX
3HAaHUH — Ba)XHEHIINX (PaKTOB, MOHATHI, 3aKOHOB M TEOPETHUECKUX TOJIOKEHHUH, JOCTYMHBIX 0000IIEHHI MUPOBO33PEHYECKOTO XapaKTepa, s3blka HAYKH, B
NprOOIIEHUH K HayYHBIM METOAaM MO3HAHMUS MPH M3YUCHUH BEIIECTB M XMMHUYECKUX Peakiyii, B GOPMHUPOBAHUN M PAa3BUTHH MMO3HABATENBHBIX YMEHUN U UX
MPUMEHEHHH B Y4eOHO-TIO3HABATENILHOW M Y4eOHO-HCCIIEIOBATEIbCKON JIESATEIbHOCTH, OCBOSGHHHM MpaBWJI 0e30macHOro oOpalieHus ¢ BElIeCTBAaMH B
MOBCEIHEBHOM KU3HH.

[Ipy n3y4eHnn XMMHUM Ha YPOBHE OCHOBHOT'O 00111er0 00pa3oBaHKs BaXKHOE 3HAUCHUE IPUOOPEIIN TaKkKe LI , KakK:

— (hopMupoBaHuEe WMHTEIIEKTYaJIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO, COTPYIHUYECTBY, CAMOCTOATEIbHOMY HNPUHITUIO PEILCHHH,
CIOCOOHOI aganTHPOBATHCS K OBICTPO MEHSIOLIMMCS YCIIOBHSAM JKHU3HU;

— HaINpaBICHHOCTh OOYYEHHS HAa CHUCTEMAaTHYECKOe NPUOOINEHHE OOYYaIOLIMXCS K CaMOCTOSATENIbHOM IT03HABATENbHOW NESTEIbHOCTH, HAyYHBIM
METOAaM MO3HaHMA, (OPMUPYIOIIUM MOTHBALMIO U PAa3BUTHE CIIOCOOHOCTEH K XMMHUU;

— ofecreyeHue YCJIOBHH, CIOCOOCTBYIOIIMX MPHUOOPETEHHIO OOy4YarOIIMMHCS ONbITa PasHOOOPA3HOW NESTENbHOCTH, MO3HAHMS W CAMOIIO3HAHMS,
KJTIOYEBBIX HaBBIKOB (KJIFOUEBBIX KOMIIETCHIINH), UIMEIOIINX YHUBEPCAIbHOE 3HAUCHHE TS Pa3JINUHBIX BUJOB AEATEILHOCTH;

— ¢opmupoBaHue oOueld (YHKIMOHATBHOM M €CTECTBEHHO-HAYYHOH TI'pPaMOTHOCTH, B TOM YHWCJIE yYMEHHH OOBSACHITH W OLEHUBATH SIBICHUS
OKPY’KaroIllero MUpa, MCHOJIb3YSl 3HAHUS WM OIBIT, IMOJyYCHHbIE NPU M3YYEHHUH XMMUH, NPUMEHSTh MX MPH PELICHWH NMpoOjeM B MOBCEIHEBHOM KHU3HU U
TPYZAOBOH EATENBHOCTH;

— (QopmupoBanne y oOyyaromuxcs TyMaHUCTUYECKHMX OTHOIICHWH, MOHMMAaHHs LEHHOCTH XUMHMYECKMX 3HAHMHA A1 BBIPAOOTKHM 3KOJIOTMYECKU
1eJ1eco00pa3HOro MOBEACHUS B OBITY M TPYIOBOH JESTEILHOCTH B LIEJISIX COXPAHEHHSI CBOETO 3[0POBBS U OKPYXKAIOLIEH MPUPOAHON Cpeabl;

— pa3BUTHE MOTHBALMK K OOYYEHHIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO M CaMOBOCIIMTAaHHMIO Ha OCHOBE YCBOEHHS OOIIEYETIOBEYECKUX LEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY NPOQUIIS M HANPaBICHHOCTU JANbHEHIIEro o0y4eHusl.

Oomiee yncao0 4yacoB, OTBEAEHHBIX IJIs1 M3yUSHHSI XMMUU Ha YPOBHE OCHOBHOTO 0011ero oOpasoBanus, coctasisieT 136 yacos: B 8 kitacce — 68 gacos (2
yaca B HeJlelo), B 9 kiracce — 68 vacoB (2 yaca B HEJIEHIO).



COILEPKXAHUE OBYUYEHUASA

8 KIIACC

IlepBoHaya/ibHbIe XUMHYECKHE TOHATHS

[Ipenmer xumuu. Ponp XxumMuu B )KM3HU 4YenoBeKa. XUMHUS B CHCTEME HayK. Tena m BemecrBa. OU3NUECKHE CBOKMCTBA
BEIIECTB. ArperatHoe cocTosinue BeilecTB. [loHsTHe 0 MeTo/1ax Mo3HaHUsl B XUMUU. YKCThie BemecTBa U cMmecu. CriocoObl
pa3ielIeHUs] CMECEH.

ATOMBI U MOJEKYJIbl. XUMUYECKUE 3IeMEHThl. CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB. [IpocThle U CIOXHBIE BELIECTBA.
ATOMHO-MOJIEKYJISIPHOE YUYECHUE.

Xumuueckass (opMyna. BaleHTHOCTh aTOMOB XUMHUUYECKUX JJIEMEHTOB. 3aKOH MOCTOSIHCTBA COCTaBa BEIIIECTB.
OtHocutenbHas atomHas Macca. OTHOCUTENbHAs MOJIEKYyJsipHas Macca. MaccoBas J0Jisi XMMUYECKOrO 3JIEMEHTa B
COECIMHEHUHU.

KonunuectBo BemiectBa. Moib. MosipHast Macca. B3auMOCBSI3b KOJIMYECTBA, MACChl M YHUCJA CTPYKTYPHBIX €IMHHII
BelecTBa. Pacuérel no opmynaM XUMUYECKUX COSTUHEHUMN.

duznveckue U XUMUYECKHUE SIBJICHUs. XUMHUYECKas peakuus U e€ Mpu3HaKh. 3aKOH COXPAHEHUS MacChl BEIECTB.
Xumnueckue ypaBHenus. Kiaccudukanus XuMUYeCKUX peakiuii (COeIMHEeHUs, Pa3I0KEeHUs, 3aMEIIeHHs, OOMeHa).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMMUYECKOH MOCYA0M, MpaBujiaMu paOOThl B JIabopaTopuu U MpuéMamu oOpalieHus: ¢ J1abopaTOPHBIM
o0opynoBaHUEM, H3y4YCHUE U ONHUCaHue (PU3NUYECKUX CBOMCTB OOpa3lOB HEOPraHMYECKUX BEIIECTB, HAOJIOJACHUE
¢dbuznyeckux (TiaBjaeHUe BOCKa, TassHUE JIbJa, pACTUPAHKUE caxapa B CTYIIKE, KUTICHHE U KOHJICHCAIUS BOJbI) 1 XUMHUECKUX
(ropeHure cBeYH, IPOKAIUBAHUE METHOM MMPOBOJIOKH, B3aUMOICHCTBUE MeJIa ¢ KUCIIOTOM) SBJICHUM, HAOIIOJICHUE M OTIMCAHNC
MPU3HAKOB MPOTEKAHUA XUMUYECKUX PeaKIuil (pa3joKeHHue caxapa, B3aMMOJICHCTBUE CEPHOU KHUCIOTHI C XJIOPUIOM Oapws,
paznoxenue ruapokcugaa meau (ll) mpu HarpeBanuu, B3auMojeilcTBHE Keje3a ¢ pacTBopoMm coiu meau (ll), uzydenue
CrocoOOB pa3fiefieHuss CMEeCe: ¢ TMOMOIIbI MarHuTta, (GUIBTPOBAHUE, BBIMAPUBAHHE, AUCTUIULAIMSA, XpomaTorpadus,
MIPOBEICHUE OYKMCTKY TOBApPEHHOW COJIM, HAOJIOJCHHE U OMHCAHUE PEe3yJIbTaTOB MPOBEICHUS OMbBITA, WILTIOCTPUPYIOIIETO
3aKOH COXPAaHEHUSI MacChl, CO3/IaHUE MOJIeNIeld MOJIEKYJ (IIIapOCTEPKHEBBIX ).



BaxuHeiiue npeacTaBuTe M HEOPraHUYECKUX BelIECTB

Bo3nyx — cmech razoB. CoctaB Bo3ayxa. Kucnopon — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHuwe Kuciopoja B
npupojae, (Qu3MYecKre M XUMHuYeckue cBoicTBa (peakuuu ropenus). Oxcupabl. [Ipumenenue kucnopona. CrocoObl
MOJIYYEHHsI KHCIIOpOoJa B J1a00paTopuu M MpoMbINIIeHHOCTH. KpyroBopoT kuciopoja B npupoae. O30H — ajioTpomHas
Moau(UKaIMsI KUCIOPO/a.

TermoBoit 3h(dEKT XUMHUECKOW pEaklud, TEPMOXUMHUYECKHE YpPaBHEHHUS, JK30- W DHIOTEPMHUYCCKHUE PEaAKIUH.
TomnuBo: yronb 1 MeTaH. 3arpsi3HeHHE BO3AyXa, YCHJICHHE TApPHUKOBOTO 3 deKTa, pa3pylieHue 030HOBOTO CIOA.

Bonopon — anemeHT u npoctoe BemecTBo. HaxoxxaeHue Bojopoia B npupoje, Gu3nueckiue 1 XMMUYECKHe CBOMCTBA,
MpUMEHEHHUE, CIOoCcO0bI MoTydeHusi. Kuciaotsl u comnu.

Monsipabiil 00BEM ra3oB. PacyéTel Mo XUMUUECKUM YPaBHEHUSIM.

dusnueckne CcBOWCTBA BOIbl. Boma kak pactBopurtenb. PacTtBopbel. HachlllieHHBIE M HEHACHIIIEHHBIE PACTBOPHI.
PacTBopuMOCTh BemiecTB B BoJe. MaccoBas J0Jig BEIIECTBA B pacTBOpe. XMMHUECKHE CBOMCTBA BOAbl. OcHOBaHMS. Poib
PacTBOPOB B IPUPO/IE U B KU3HU YelioBeKa. KpyroBopoT BoAbl B Ipupoie. 3arpsi3HEHUE MPUPOIHBIX BoA. OXpaHa U OUHMCTKA
MIPUPOJHBIX BOJ.

Knaccudukanus Heoprannueckux coenuneHuit. Oxcuapl. Knmaccudukanus okcumoB: cosieoOpasyroniue (OCHOBHBIE,
KHCIIOTHBIE, am(poTepHbIe) U HeconeoOpasytomue. HoMeHnknarypa okcuoB. Pu3nueckue U XMMHUYECKHE CBOMCTBA OKCHJIOB.
[Tomy4yeHne OkCcHIOB.

OcHoBanus. Krnaccudukarusi ocHOBaHWW: IWIENIOYM W HEPACTBOPUMBbIE OCHOBaHHS. HomeHKkiaTypa OCHOBaHHIA.
Pu3nUeCKne U XUMUUECKHE CBOMCTBAa OCHOBaHM. [lomydeHne ocHOBaHHUM.

Kucnorel. Knaccudukanus kucinor. Homenkinarypa kucioT. Pusnyeckue M XUMHUYECKHE CBONCTBA KHCIOT. Psij
aktuBHOCTH MeTaiuioB H. H. bekerosa. Ilonyyenue kucior.

Conu. HoMenknatypa cosneil. @u3ndeckue U XuMH4ueckue cBoiicta coseil. [lonydyenue coneil.

I'eneTnueckas CBsI3p MEXKIY KIaCCAMU HEOPraHUYECKUX COCIMHEHUM.

Xumuueckuii IKCnepuMenm:

KaueCTBEHHOE ONpe/eNiCHUEe COACPKaHUs KUCIOpOoia B BO3yXe, MOJyYeHHe, COOMpaHKe, paclio3HaBaHUE U U3YUYCHHE
CBOMCTB KHCJIOPOJia, HAOIOICHNE B3aWMOJICHCTBUS BEIIECTB C KHUCIOPOJOM W YCIIOBHUS BO3HUKHOBEHHS M TPEKPAIICHUS



ropenus (mmokapa), 03HaKOMJICHHE ¢ 00pa3laMi OKCHJIOB U OMHUCAaHUE UX CBOMCTB, MOTy4YeHHE, COOMpaHHe, paclio3HaBaHUEe U
M3y4eHUE CBOMCTB BOJOpoAa (rOpeHHe), B3auMojeicTBue Boaopoaa ¢ okcuaoM menu (l1) (BO3MOXKHO HCIONB30BaHHE
BUJIEOMATEpUAIOB), HaOIO/IeHHEe 00pa3lloB BEIIECTB KOJIMYECTBOM | MOIIb, MCCIEIOBAHHE OCOOEHHOCTEW pacTBOpPEHUS
BEILIECTB C PAa3JIMYHOW PACTBOPUMOCTBIO, MPUTOTOBIECHUE PACTBOPOB C OMPEAEIEHHOW MACCOBOUM JI0JEN pAaCTBOPEHHOTO
BEILIECTBA, B3aMMOJICHCTBUE BOJABI C METa/UlaMH (HATpUEM U KajbllieM) (BO3MOXKHO HMCIOJIb30BAHHE BHICOMATEPHUANIOB),
UCcleIoBaHre 00pa3lioB HEOPTaHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, HAOMIOCHIE U3MEHEHUS OKPACKH MHIUKATOPOB B
pacTBOpax KHUCIOT U IIenoued, uzydeHue B3aumopeictBus okcuaa meau (ll) ¢ pacTBopoM cepHON KHUCIOTHI, KHCIOT C
METaJUIAMM, PEaKUMil HEUTpaau3aluy, MOJyYCHUE HEPACTBOPUMBIX OCHOBAHHWM, BBITECHEHUE OJIHOTO METaula JPYTUM U3
pacTBOpa COJH, PEUICHUE SKCIEPUMEHTANIBHBIX 3aa4 110 TeMe «BaxHelIme Ki1acchl HEOPraHUMYECKUX COSUHEHUIN.

Iepuoanyeckuit 3akoH u Ilepuoaumyeckasi cucrema xumudyeckux djiemMeHroB /. M. Mengeneea. CrpoeHue
aToMOB. XUMHUYecKas cBA3b. OKNCJINTEIbHO-BOCCTAHOBUTE/IbHbIE PeaKIuu

[lepBble MONBITKH KIacCU(PUKAIIMM XUMUYECKUX 3JIeMEHTOB. [IoHATHE O Tpymax CXOAHBIX 3JIEMEHTOB (LIEJIOYHBIE U
IIEJIOYHO3EMENbHBIE METAJJIbl, TaJIOT€Hbl, UHEPTHBIE Tra3bl). DJIEMEHThI, KOTOpble 00pa3yloT aM(OTEepHbIE OKCHUABI U
TUAPOKCHIBI.

Ilepnonmueckuit 3akoH. [lepnoanueckas cucrema xumuueckux 3ieMeHToB Jl. . MenneneeBa. KopoTkoneprnoanas u
muHHOTIeproaHas (Gopmbl Ilepronuueckoit cucrembl xumuueckux saeMeHToB JI. M. MenneneeBa. [lepuoasl u rpymnsi.
PU3NYECKHI CMBICI MOPSAIKOBOIO HOMEPA, HOMEPOB MIEPUO/IA U IPYIIIBI JIEMEHTA.

Ctpoenne aromoB. CoctaB aToMHBIX sifiep. M3oTomnbl. DnekTponbl. CTpOEHUE AIEKTPOHHBIX 00070YEK aTOMOB MEPBBIX
20 xummueckux anemMeHToB llepuognueckont cucremsl J[. . MenaeneeBa. XapakTepuCcTUKa XUMUYECKOTO 3JIEMEHTA IO €ro
noJioxkeHuto B [lepuoguueckoi cucreme 1. 1. Menneneena.

3aKOHOMEPHOCTH M3MEHEHHMs pauyca aTOMOB XMMHUYECKUX 3JIEMEHTOB, METANTMYECKUX U HEMETAIIIMYECKUX CBOMCTB
I10 TPYIIIaM U IIEPUOIAM.

3nauenne llepuogmueckoro 3akoHa u Ileproguyeckoil CUCTEMBI XMMHUYECKMX 3JEMEHTOB Ul Pa3BUTUS HAYKH U
npaktuku. [{. 1. MenaeneeB — yuy€HbIN U TPaKIaHUH.

Xumuueckass cBsizb. KoBajieHTHas (ToJisipHasi M HEMOJSIpHAs) CBsI3b. OJIEKTPOOTPULATENBHOCTh XHUMHUYECKUX
aneMeHTOB. IoHHas CBs3b.



Crenenb okucneHusa. OKHCIUTENbHO--BOCCTAHOBUTENbHBIE peakiuu. [Ipoliecchl OKUCIEHUSI U BOCCTAHOBJICHUS.
OKHCIIUTENN U BOCCTAHOBHUTEIIH.

Xumuueckuii IKCnepuUMeHm:

u3ydeHre oOpaslioB BEIIECTB METAUIOB U HEMETAJIOB, B3aUMOJICUCTBUE THIPOKCUIA IIMHKA C PACTBOPAMU KHUCIIOT U
1IeJI04eid, MPOBEACHUE OMBITOB, WIUIIOCTPUPYIOUIUX MNPUMEPHI OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIX peakuuil (ropeHue,
peaKIuu pa3oKeHus, COCUHEHUS ).

Meostcnpeomemmnule ceazu

Peann3zanusi MeXNpEeIMETHBIX CBSI3€M MPU M3YYEHHH XMMHH B 8 KJIACCE€ OCYIIECTBISETCS Uepe3 HCMOJb30BAHHUE Kak
OOIlIUX EeCTEeCTBEHHO--HAYYHBIX TOHATHM, TaK W TOHSATUMN, SBISIONIMXCS CHUCTEMHBIMU [UJIi OTACNIBbHBIX MPEAMETOB
€CTECTBEHHO--HAYYHOI'O ITUKJIA.

OO01uue ecTeCTBEHHO--HAyYHbIC MOHSITHUS: HAYYHBIN (DaKT, TUNIOTE3a, TEOpHUs, 3aKOH, aHAJIN3, CUHTE3, KilacCUuUKaIus,
MIEPUOIMNYHOCTD, HAOIIOJIEHUE, DKCIIEPUMEHT, MOJICTTUPOBAHKE, U3MEPEHHE, MOJICIIb, SIBIICHUE.

@dusuka: marepus, aTOM, D3SJIEKTPOH, INPOTOH, HEWTPOH, HWOH, HYKIHWJ, H30TOIbI, PaJUOAKTUBHOCTb, MOJIEKYIIA,
AIEKTPUUECKUI 3apsijl, BEIIECTBO, TEJIO, O0BEM, arperaTHoe COCTOSIHUE BEIECTBA, T'a3, (PU3MUYECKHE BEIUYUHBI, CTUHUIIBI
MU3MEPEHUS, KOCMOC, IUIAHETHI, 3BE3/1bI, COJHIIE.

buonorus: porocunres, apixanue, ouocdepa.

['eorpadusi: atmocdepa, ruapochepa, MuUHEpasbl, TOpPHbIE TOPOJBI, TOJE3HBIE HCKOIMAEMbIE, TOIUIMBO, BOJIHBIC
pecypchl.

9 KIIACC

BemecTBo M XMMHUYECKasl peaKkuus

ITepuonnueckuii 3akoH. [lepunoanueckass cucrema xumudeckux snemMeHtoB . M. MenneneeBa. CTpoeHue aToMoB.
3aKOHOMEPHOCTH B U3BMEHEHHUH CBOMCTB XMMUYECKUX IJIEMEHTOB MEPBBIX TPEX MEPUOAO0B, KAJIUSI, KAJIBLHSI U UX COCTUHEHUN
B COOTBETCTBHUH C MOJIOKEHUEM DJIEMEHTOB B [leproanieckoil CuCTeMe U CTPOEHUEM UX aTOMOB.

CtpoeHue BelecTBa: BUAbl XUMHUYECKOW CBSI3U. THUIBI KPUCTAIUIMYECKUX PEIIETOK, 3aBUCUMOCTh CBOMCTB BEIIECTBA OT
TUIA KPUCTAJUIMYECKON PEIIETKU U BUAA XUMUYECKOU CBA3H.



Knaccudukanus v HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOWCTBA BEIIECTB, OTHOCSIIUXCS K
Pa3JIMYHBIM KJIACCaM HEOPTAHUYECKHUX COCAUHEHNN, TEHETUYECKas CBsI3b HEOPTaHUYECKUX BELIECTB.

Knaccudukanus XuMHUYECKUX peakluid MO Pa3judHbIM MpU3HAKaM (TI0 YMCIY U COCTaBY y4YaCTBYIOIIMX B pPEaKIMH
BEIIECTB, MO TEIJI0BOMY 3(PQeKTy, M0 W3MEHEHUIO CTENEHEH OKUCIEHUS XUMUYECKHUX SJIEMEHTOB, MO O0OpaTUMOCTH, IO
YYACTHIO KaTaau3aropa). DK30- U S3HIOTEPMHUUECKHE PEAKIIMH, TEPMOXHUMHYECKUE YPABHEHHUS.

[lonsiTe o ckopocTu xumMudeckon peakinuu. [loHsTre 00 OOpaTUMBIX M HEOOPATUMBIX XUMHYECKHX pPEaKIIHSX.
IloHATHE O TOMOTEHHBIX U I'€TEPOreHHbIX peakumsax. [lonarue o karanuse. [IoraTHe 0 XMMUYeckOM paBHOBecHHU. DAKTOPHI,
BIIMSAIOLIME HA CKOPOCTh XUMUYECKON PEAKIIMU U II0JIOKEHNE XUMUUECKOTO PABHOBECHSL.

OKHCIANTENbHO-BOCCTAHOBUTEIbHBIE PEAKLUU, AJIEKTPOHHBIA OallaHC OKHCIUTEIbHO-BOCCTAHOBUTEIBHOW pPEaKIINU.
CocraBneHue ypaBHEHHI OKHCIUTEIbHO--BOCCTAHOBUTEIBHBIX PEAKLIUNA C UCIIOJIB30BAHUEM METO/1a 3JIEKTPOHHOIO OajaHca.

Teopust BAEKTPONUTHYECKONW NHCCOLMALMU. OJEKTPOJMUTBI M HEINEKTPONUThl. KaThoHbI, aHMOHBL. MexaHu3Mm
JAUCCOLMAIMM BEUIECTB C pa3jIMYHBIMU BUAAMHM XuUMUYecko cBsizu. CreneHp naucconuanuu. CuiibHble U ciaOble
AIEKTPOJIUTHI.

Peakuuyn moHHOro oOMeHa. YCOBHMsSI NMPOTEKaHUs pPEaKkIMii MOHHOTO OOMEHa, MOJHbIE U COKpAUIEHHbIE HOHHbBIE
ypaBHeHUSs peakiuid. CBOMCTBa KUCIOT, OCHOBAHUM U COJIEM B CBETE MPEIACTABICHUN 00 3JEKTPOTUTHYECKON AUCCOIHAIIUU.
KauecTBeHHbIe peakiiuu Ha MOHBI. [IoHATHE O THApONM3E COoNEl.

Xumuueckuii IKCnepumenm:

O3HAKOMJIEHUE C MOJEIISIMU KPUCTANIMYECKUX PEIIETOK HEOPIaHUYECKUX BEIIECTB — METAJIIOB U HEMETaJlJIoB (rpadura
M ajiMasza), CJIOXHBIX BEHIECTB (XJIOPUAA HATpPHsI), MCCIEIOBAHHWE 3aBHCHUMOCTH CKOPOCTH XHMHUYECKOW pPEAKIUU OT
BO3JICUCTBUS Pa3IMYHbIX (DaKTOPOB, MCCIEAOBAHME DJIEKTPOMPOBOJHOCTH PACTBOPOB BEUIECTB, IMpoliecca AMCCOLUALNN
KHCIIOT, HIeJoYell U coJied (BO3MOXKHO HCIOJIb30BaHUE BHJIEO MaTEpHUaliOB), MPOBEACHHE OMBITOB, WILTIOCTPUPYIOLIUX
NpU3HAKW MPOTEKaHUsl peakiuil MOHHOTO oOMeHa (0Opa3oBaHME OcCajlka, BbIACIEHUE Ta3a, 0Opa3oBaHUE BOJbI), OMBITOB,
WJUTFOCTPUPYIOUIUX TPHUMEPBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIMNA (TOPEHHE, PEAKIIMU Pa3JI0KEHUs, COCAUHEHU),
pacro3HaBaHWE HEOPTraHWYECKUX BEUIECTB C MOMOLIBIO KAYECTBEHHBIX PEAaKUUW HAa WMOHBI, PEIICHHE S3KCIIEPUMEHTAIbHBIX
3aaad.

Hemeraunbl 1 X cOeJMHEHUS



OO0mas xapakTepucTuka rajioreHoB. OcoOEHHOCTH CTPOEHUSI aTOMOB, XapaKTEpHbIe cTeneHu okucieHus. CTpoeHue u
(U3UYECKHEe CBOWCTBA TMPOCTHIX BEMIECTB — TaJOreHOB. XMMHYECKHE CBOWCTBA Ha MpUMEpe Xjopa (B3auMOICHCTBHE C
MeTa/llaMHi, HEeMeTallaMu, Iesodyamu). XsopoBojaopod. ColisiHasg KHCIIOTa, XUMHUYECKHME CBOMCTBA, IMOJIYy4YEHUE,
npuMeHeHue. JleiicTBue XJjopa W XJIOPOBOAOpPOJA HAa OpraHW3M 4YeJoBeKa. BakHellne XJIOpuabl U UX HAXOXKJICHHE B
IPUPOJE.

O6mras xapakTepuctuka 31eMeHToB VIA-rpynmbl. OcCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIE CTCTICHU OKUCIICHHS.
Crtpoenue u Qu3MUECKHe CBOMCTBA MPOCTHIX BEIIECTB — KHUCIOPOJAA U Cephbl. AJIOTPOMHbIE MOAU(GUKALNUN KUCIOPOJa H
cepbl. XUMHUYECKHUE CBOMCTBa cepbl. CepoBOIOPO, CTPOEHUE, PU3NYECKUE U XUMHUYECKHUEe cBoiicTBa. OKCHUIBI Cepbl Kak
IPEJICTABUTENN KUCIOTHBIX OKCUAOB. CepHas KuCoTa, GU3NYECKUE U XMMHUYECKHE CBOICTBa (00IIME KaK MpEeACTaBUTENS
KJIacca KUCIIOT U cielupuyeckre). XuMUYECKUE PEaKliu, JeKallMe B OCHOBE IPOMBIIIIEHHOTO ClIOc00a MOJIy4eHHs] CEpHOI
KUCIOTHL. [Ipumenenue cepHoii kucaoThl. CoNM CEpHOM KHUCIIOThI, KaueCTBEHHAsl peakius Ha cynb(aT-uoH. Haxoxnenue
cepbl U €€ COeAMHEHUN B Mpupoje. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOLIEH Cpeibl COCAMHEHUSMU CEpbl (KUCIOTHBIE
JOXAH, 3arpsiI3HEHUE BO3/1yXa U BOJIOEMOB), CIIOCOOBI €T0 MPEeA0TBPAILICHUS.

OO0mas xapakrtepucTuka 31eMeHTOB VA-rpynibl. OCOOEHHOCTH CTPOEHHSI aTOMOB, XapaKTEPHbIE CTEIIEHNU OKHCIICHUSI.
A30T, pacnpocTpaHeHue B mpupoje, hundeckue U XUMU4eckue cBoictBa. KpyroBopor azora B mpupojie. AMMHUAK, €ro
(du3nUecKue 1 XUMUYECKHUE CBOMCTBA, OJydeHHe U npumMeHeHue. Coau aMMOHUs, UX (PU3NYECKUE U XMMUYECKHE CBOICTBA,
npuMeHeHrne. KadecTBeHHast peakuusi Ha MOHbI aMMOHUS. A30THasl KUCJIOTa, €€ MoJyueHue, (PU3NYeCKue U XUMHUYECKHUEe
CBOMCTBa (00IIME KaK MPECTAaBUTENS Kiacca KUCIOT U cneruduyeckue). Mcnonb3oBaHue HUTPATOB U COJIEM aMMOHUS B
KauecTBe MHUHEpaIbHBIX YyHOOpeHuH. XHMHUYECKOE 3arpsi3HEHHE OKPY’KAIOIIEH Cpelbl COCAUHEHUSIMHU a30Ta (KUCJIOTHBIE
JOKIM, 3arps3HEHUE BO3AyXa, MOYBbI W BOAOEMOB). Docdop, ammoTponHsie Moaudukauuu (ocdopa, dusmvyeckue u
xumuyeckue cporictBa. Oxcupn dochopa (V) u dochopnas kucinora, Gu3MUecKUe U XMMUYECKHE CBOWCTBA, MOJy4YEHUE.
Ucnonp3oBanne hochaTtoB B KaueCTBE MUHEPATBHBIX YI0OPCHHIA.

O6mras xapaktepuctuka 1emMeHToB |V A-rpynmbel. OcCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTEPHBIE CTETICHU OKUCIICHHS.
VYriepoa, alnoTponHbie MoaM(HUKaLUU, paclpoOCTpaHEHUE B MPUPOJE, (pU3ndyeckue U XMMUYECKUE CBOMCTBA. AJCOpOLUSL.
Kpyrosopor yriepoga B mpupone. Okcunbl yriepoaa, ux (uU3MUECKME M XMMHUYECKHE CBOWMCTBA, NIEWCTBHE HA KUBbHIE
OpraHMU3MBbI, MOJIyYeHHE U MpPUMEHEHHe. DKOJOrMueckue mpoOJjembl, CBA3aHHBbIE ¢ OokcuaoMm yriepoaa (1V), rumoresa



TJI00QIPHOTO TOTETUICHUS KJIMMAaTa, MApHUKOBBIN d(PdexT. YronpHas KUCI0Ta U €€ conM, UX (PU3NYECKUe U XUMHYCCKHEC
CBOMCTBA, MOJIyueHUEe U npumeHeHue. KauecTBeHHas peakuusi Ha kapOoHaT-uOHbL. Mcronb3oBaHue KapOOHATOB B OBITY,
MEUIMHE, MPOMBIILIEHHOCTH U CEJIbCKOM XO35UCTBE.

[lepBoHavasibHbIE TIOHATUSI 00 OPraHMYECKUX BEIIECTBAX KaK O COEAUMHEHUSX yriepoaa (MeTaH, 3TaH, STUJICH,
alleTUJICH, 3TaHOJ, TIULEPHH, YKCyCHas kucioTa). [IpupoHpie HCTOUHUKH YTIIEBOAOPOI0B (YrOjib, IPUPOIHBIN ra3, HedTh),
MPOAYKTHI UX TepepaboTku (O€H3UH), UX POJIb B OBITY M MPOMBIIUICHHOCTH. [IOHATHE 0 OMOTOTHYECKH BaKHBIX BEIIECTBAX:
XKuUpax, OenKax, yriieBoJax — M UX POJU B KU3HHU YeloBeKa. MarepuanbHOE €AUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX
COCIMHEHUN.

Kpemuuii, ero ¢usnueckue 1 XMMUYECKUE CBOMCTBA, MOJIy4eHHUE U NpuMeHeHHne. COeqUHEHHs] KPEMHUSI B MPUPOJIE.
O6uue npencrabienuss 00 oxcune kpemuus (IV) um kpemuueBoit kuciore. CUIMKAaThl, UX MCHOJb30BaHHE B OBITY, B
MPOMBIIUIEHHOCTU. Ba)kHeille cTpouTenbHble MaTepualbl: KepaMuKa, CTEKII0, [IEMEHT, OETOH, *kene300eToH. [Ipobnemsl
0€3011acCHOT0 UCTI0Ib30BAHMSI CTPOUTEIBHBIX MATEPHAJIOB B TIOBCETHEBHOM KU3HU.

Xumuueckuii IKCnepumMenm:

U3y4YeHHE OOpa3l0B HEOPTraHMUYECKUX BEILECTB, CBOMCTB COJSIHOW KHCIIOTHI, MPOBEACHUE KAUECTBEHHBIX PEAKIMi Ha
XJIOPUI-UOHBI U HAOJIOICHHE TMPU3HAKOB MX MPOTEKAHUs, OMbBITHI, OTpaKalolKe (PU3NYECKHEe W XMMHYECKHE CBOMICTBA
TJIOT€HOB U WX COEAMHEHUH (BO3MOXKHO MCHOJB30BAaHUE BHJIEOMATEpPHAIOB), O3HAKOMJIEHHE C 0Opaslamu XJOPHUIOB
(ranoreHu10B), O3HaAKOMJIEHHE C oOpa3uamMu cepbl U €€ COCAMHEHUSMHU (BO3MOXKHO HCIOJb30BAaHUE BHJIEOMATEPUAIIOB),
Ha0JIr0/IeHue mpolecca O0yriIMBaHUs caxapa MoJl JeHCTBUEM KOHIIEHTPUPOBAHHOM CEpHOM KUCIOTHI, U3yYEHHE XUMUYECKUX
CBOMCTB pa30aBJICHHOMN CEpHOM KHUCIOThI, MPOBEACHNE KAYECTBEHHOW peakiiuu Ha CyJib(paT-uOH U HAOJI0ICHUE MpU3HaKa e
MPOTEKaHUs, O3HAKOMJIEHHE C (PU3NYECKUMHU CBOMCTBaMHU a30Ta, ¢ocdopa U UX COCAMHEHUH (BO3MOXKHO HCIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB), 00pa3aMu a30THBIX U (pochopHbIX yaoOpeHui, noaydeHue, coOMpaHue, paclio3HaBaHUE U U3YyUECHHE
CBOMCTB amMMHaKa, MPOBEJACHHE KAaYECTBEHHBIX peakluid Ha MOH aMMOHHUSA U (ocdar-HOH M U3y4YEeHHE TMPU3HAKOB HX
MIPOTEKaHUs, B3aUMOJCHCTBUE KOHUEHTPUPOBAHHOM a30THOM KHCIOTBI € MEAbI0 (BO3MOXXHO  HCIOJIb30BaHUE
BUJIEOMATEPHUAIIOB), M3yUYECHHE MOJENEeH KpPUCTAUIMUECKUX PEMETOK anMasa, rpaduta, (QysuiepeHa, O3HAKOMIJIEHUE C
MpOLIECCOM  aCOPOIIMU PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM U YCTPONCTBOM MPOTUBOTa3a, IMOJIYYEHUE,
coOupaHue, pacro3HaBaHUE W M3yUYEHHE CBOWCTB YIJIEKHCIIOTO rasa, MpPOBEJCHHWE KAUECTBEHHBIX PEaKIMil Ha KapOOHAT U



CUJIMKAT-HOHbl M W3YYCHHUE MPU3HAKOB MX MPOTEKAHWs, O3HAKOMIICHUE C MNPOJYKUHUEH CUIIMKATHOW MPOMBIILICHHOCTH,
pEIICHUE IKCIIEPUMEHTAIIBHBIX 33/1a4 10 TeMe « BaKHENIIne HEMETAIUIBI U KX COCTMHEHUS.

MeTa/uibl 4 UX COCAMHEHMSI

OO6mas xapaKTepUCTHKAa XUMUUECKUX JIEMEHTOB — METAJIJIOB HA OCHOBAaHHMH MX MOJIOKeHUs B [leprnoanueckoit cucreme
xumudeckux snemeHtoB J[. M. MenneneeBa u crpoeHust atomoB. CTpoeHue MeTaimioB. Mertaminyeckas CBA3b U
METAIJINYECKasi KPUCTAIUIMYECKAS PEIIETKA. DIECKTPOXUMHUUECKUN Pl HAIPSKEHUM MeTaIuIoB. PU3MYECKUE U XUMHUUECKUE
cBoiicTBa MeTauioB. O0mme crmocoObl moaydeHusi MeTayIoB. [IoHATHE O KOPPO3UU METAILIOB, OCHOBHBIE CITOCOOBI 3aITUTHI
ux ot kopposuu. CriiaBsl (CTajab, YyTyH, JIOPATIOMUHUHN, OpOH3a) U UX MPUMEHEHUE B OBITY U MPOMBIIIIIICHHOCTH.

[Ilemounble MeTasuIbl: MoJiokeHue B [lepuoguueckon cucreme xumuueckux siemeHtoB JI. M. MenaeneeBa, ctpoeHue
X aTOMOB, HaxoXJeHWe B mpupoje. Ousznueckrue U XMMHUUYECKHWE CBOMCTBa (Ha mpumepe HaTpus U Kanus). OKCUIbl U
TUJIPOKCUABI HATPUA U Kanus. [ [puMeHeHne MEeN0YHbIX METAIVIOB U UX COCTUHEHUN.

[IlemoyHO3EMENBbHBIE METAJIIBI MATHUM U KaJIbIIUI: MOJIO)KEHUE B [Iepnoandeckor CUCTeMEe XUMUYECKUX 3JIEMEHTOB /1.
N. MenpaeneeBa, CTpOCHUE UX aTOMOB, HaX0XKICHUE B Npupojc. PU3NYECKUE U XUMUYECKUE CBOMCTBA MArHUSA U KaJlbIUsl.
Baxkneiimme coequHeHns Kaablusl (OKCHI, THIPOKCHI, CONTH). JKECTKOCTD BOJIBI M CITIOCOOBI €€ yCTpaHEHHS.

AnroMuHuA: nonoxkeHue B Ilepuognueckor cucrteme xumuueckux siemeHToB . M. MenaeneeBa, cTpoeHHE aToMma,
HaxoXJeHue B npupoje. Ou3ndyeckrue U XMMHUUYECKUE CBOMCTBA amoMUHUsI. AM(OTEepHbIE CBOMCTBAa OKCUA U THIAPOKCHIA
AJTFOMUHUSL.

Kenezo: monmoxenue B llepuommueckor cucreme xumuueckux syeMeHToB [[. M. MeHnpeneeBa, crpoeHue aroma,
HaxoXJeHue B npupoje. Puznueckue u XMMUYECKHe CBOMCTBA xele3a. OKcubl, THAPOKCUAbl U conu xenesa (1) u xenesa
(I11), ux cocras, CBOMCTBA U NOJTYYCHHUE.

Xumuueckuii IKCnepuMeHm .

O3HAKOMJICHHE C 00pa3llaMu METAJJIOB W CIUIaBOB, X (M3MUYECKUMHU CBOMCTBAMH, M3yUYECHUE PE3YJITATOB KOPPO3UHU
METAJJIOB (BO3MOYKHO HMCIIOJIb30BAaHHE BHJICOMATEPHAIOB), OCOOCHHOCTEH B3aMMOJCHCTBHUS OKCHJA KalbLIMS M HATPHUSA C
BOJIOM (BO3MOXHO MCIOJIb30BAHUE BHJICOMATEPUAIIOB), UCCIEAOBAHNE CBOMCTB KECTKOM BOJIBI, MpoOliecca TOPEHUS JKejie3a B
Kucaopoae (BO3MOXXHO HCIOJb30BaHUE BHUEOMATEPUAIOB), MPU3HAKOB MPOTEKAHMS KAYECTBEHHBIX PEAKIIMA HA HOHBI:
MarHus, Kaiuplus, amoMmuaus, nuHka, xeme3a (1) m xenesa (I11), meam (1), mabmomeHue w ommMcaHWE MPOIECCOB



OKpalllMBaHMs MJAMEHU MOHAMHU HATpUs, KalMs W KaublMs (BO3MOXHO MCIOJIb30BAHUE BHJIEOMATEPHUAJIOB), UCCIIEIOBAHUE
aM(pOTEepHBIX CBOMCTB THUAPOKCHAA AIOMUHHUS W THIPOKCHIA IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/ad 10 TeMe
«BaxuHelme MeTaJlIbl U UX COSTUHEHUS.

XUMHA U OKPYKAKOIIAA cpeaa

BemectBa 1 Marepuansl B MOBCEJHEBHOM >KM3HM 4YelloBeKa. be3omacHoe HCIOIb30BaHHE BEIIECTB M XUMHUYECKHX
peaxiuii B ObITy. [lepBasi momMoIs Npyu XUMUYECKUX 0KOTaX U OTPaBICHUSX.

XHUMHUYECKOE 3arpsA3HEHUE OKpYXKarolleld cpeabl (ImpenenbHas JonmycThUMas KOHUEeHTpauus Bemiects, aainee — [1JIK).
Pousb xuMHUM B pelIeHUH SKOJIOTMYECKUX MPOOIIEM.

Xumuueckuii IKCnepumenm:

u3ydeHue o0pa3loB MaTepuaioB (CTEKIIO, CIUIaBbl METAJNIOB, TOJIMMEPHBIE MAaTEPUAJIBI).

Mesicnpeomemmuboie cea3u

Peanuzanys MEXIpEAMETHBIX CBA3EH NPU M3YYEHHHM XUMHUU B 9 Kilacce OCYIIECTBIIETCS YEPE3 MCIOJIb30BAHUE KaK
OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHM, TaKk M TOHSATHH, SBIAIOIIMXCS CHUCTEMHBIMH U1 OTIEIbHBIX IPEIMETOB
€CTECTBEHHO--HAYYHOT'0 IUKJIA.

OOmMe ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAYYHBIN (DaKkT, TUNOTE3a, 3aKOH, TEOPHUs, aHAJIU3, CUHTE3, KilacCU(pUKaLKs,
MEePUOJIMYHOCTb, HAOJIOJEHUE, HKCIEPUMEHT, MOJIETUPOBAHHE, HM3MEPEHHE, MOJENb, SBJIECHUE, MNAapHUKOBBIN 3(dexT,
TEXHOJIOTHsI, MATEPUAIIBI.

@dusnka: Marepusi, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, HWOH, HYKIHI, HW30TONBI, PaJIHOAKTHBHOCTb, MOJEKYJIA,
ANEKTPUYECKUI 3apsii, TPOBOJHUKH, MOJYIPOBOIHUKH, AUDIEKTPUKH, (DOTOIIEMEHT, BEIIECTBO, TEJNO, 00BEM, arperarHoe
COCTOSIHUE BEUIECTBA, I'a3, pacTBOP, pACTBOPUMOCTh, KPUCTAIIIMYECKAs PEIIETKA, CIUIaBbl, (PU3NUECKUE BETUYUHBI, €IUHULIBI
M3MEpPEHHUsI, KOCMHUECKOE MTPOCTPAHCTBO, TIAHETHI, 3BE3/1b1, COHIIE.

buonorusa: d¢otocunte3, apixaHue, Owocdepa, dSKocUCTeMa, MHUHEPAIbHBIE yIOOPEHUS, MHUKPOIIEMEHTHI,
MaKpO3JIEMEHTBI, TUTATEIbHBIE BEILIECTBA.

I'eorpadus: atmocdepa, rumpocdepa, MUHEpaNbl, TOPHBIE MOPOIbI, IMOJE3HBIE MCKOMAEMble, TOIUIMBO, BOJHBIC

pPECypCHI.



IHJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUA ITPOI'PAMMBLI 10 XUMHNHU HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMHHOCTHBIE PE3YJIbTATHBI

JIMYHOCTHBIC PE3ybTaThl OCBOCHHS MPOrPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHMs JIOCTHTAIOTCS B XOJ¢ OOyUYCHHS
XMMHAH B €IUHCTBE Y4YCOHOM M BOCIUTATEIBHOH JEATCIHHOCTH B COOTBETCTBHHM C TPAJAUIMOHHBIMUA POCCHHCKUMHU
COLIMOKYJIBTYPHBIMH M JTyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSIMH, MIPUHATHIMHU B OOIECTBE MPaBUIAMUA U HOPMAMU TTOBEICHUS
U CIIOCOOCTBYIOT MPOLIECCaM CaMOITO3HAHHMS, CAMOPA3BUTHS U COLIMATM3AIMH 00yYarOIIUXCSI.

JIMYHOCTHBIC pE3yabTaThl OTPAKAIOT TOTOBHOCTh OOYYAIOIIUXCS PYKOBOJACTBOBATHCSA CHCTEMOW IO3MTHBHBIX
IICHHOCTHBIX OPUCHTAIIMI M PACIIMPEHHE OMBITA ACITEILHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

IICHHOCTHOTO OTHOIICHUS K OTEYCCTBEHHOMY KYJIbTYPHOMY, MCTOPHYECKOMY W HAYYHOMY HACIICAMIO, TTOHUMAaHMSI
3HAYCHUS XUMHUYCCKOW HAyKH B YKU3HU COBPEMEHHOTO OOIINECTBA, CIOCOOHOCTH BJAJETh JOCTOBEPHON HH(pOpMamuer o
NEPEOBBIX JOCTHKEHUSAX M OTKPBITHSIX MHPOBOM M OTCUCCTBEHHON XHMHUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00
YCTPOMCTBE MHpa U OOIIECTBA;

2) rpakIaHCKOT0 BOCTIMTAHUS:

NPEJCTABICHHUS O COLMAIbHBIX HOpPMaxX M IMPaBHJIAX MEKIMYHOCTHBIX OTHOIICHHWH B KOJUICKTHBE, KOMMYHHKATHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIE3HOM, y4eOHO-HMCCIIeI0BATEIbCKON, TBOPYCCKOW W APYTHMX BHAAX AEATEIBHOCTH,
TOTOBHOCTH K pa3HOOOpPA3HOM COBMECTHOM IEATEIILHOCTH IPH BBIMOJTHEHUH YIEOHBIX, IIO3HABATCILHBIX 3a/1a4, BHITIOJTHEHUH
XMMHAYECKMX DKCIIEPMMEHTOB, CO3JAHHHM Y4YEOHBIX IPOEKTOB, CTPEMJICHHMS K B3aMMOIIOHHMAHHIO M B3aMMOIIOMOIIU B
nporiecce 3TOH y4eOHOM AeITeTbHOCTH, TOTOBHOCTH OIICHHBATh CBOE MOBECHHME M MOCTYIKH CBOMX TOBApHIIEH C MO3HMIINU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUS MOCIICACTBUN TOCTYIKOB;

3) HEHHOCTH HAYYHOT0 MO3HAHHUSA:

MHUPOBO33PEHUYECKHE TIPEACTABICHHS O BEIIECTBE M XMMUYECKON PEaKI[UH, COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO
pasBUTHs HAYKH W COCTABIIAIONIME OCHOBY I TMOHHUMAHHS CYIIHOCTH HAyYHOW KapTUHBI MHpa, MPEACTaBICHUS 00



OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BHTHS IMPUPOBI, B3AMMOCBS3SIX UeIOBEKa C PUPOTHON CPEIOH, O POJIM XUMHH B TTO3HAHUH
ATHUX 3aKOHOMEPHOCTEW;

TO3HaBaTeIbHBIC MOTHBBI, HAMPABJICHHBIC HA TIOJYyYEHUE HOBBIX 3HAHUH MO XUMHUH, HEOOXOTUMBIC JJIsI OOBSICHCHHS
HaOJI0JaeMBIX TPOILIECCOB W SBJICHMIA, MMO3HABATEIbHOW, MH()DOPMAIMOHHOW W YUTATENhCKON KYJIBTYPBI, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM pa0OThl ¢ YYCOHBIMH TEKCTaMH, CIIPABOYHON JIMTEPATypoOd, JOCTYITHBIMH TEXHUYCCKUMHU
CpeICTBaMU MH(POPMAITHOHHBIX TEXHOJIOTHIA;

MHTEpPEC K 00YUCHHIO U TIO3HAHUIO, TI0003HATEIbHOCTh, TOTOBHOCTD U CITIOCOOHOCTH K CaMOOOPa30BaHMIO, POCKTHON U
HCCIICIOBATEIILCKOM IeITeTbHOCTH, K 0CO3HAHHOMY BBIOOPY HANPABICHHOCTH M YPOBHS 00yUCHUs B JaJIbHEHIIIEM;

4) popMHupoOBaHHUSI KYJIbTYPbI 310POBbSI:

OCO3HaHME IICHHOCTH JKU3HHU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 37I0POBBIO, YCTAHOBKH Ha 3JIOPOBEIN 00pa3 KHU3HH,
OCO3HAaHWE TMIOCNICJICTBUH M HENPUATHE BPEIHBIX MPUBBIUCK (YIMOTPEOJICHUS aJIKOTOJs, HAPKOTHKOB, KYypEHUs),
HEO0OXOIUMOCTH COOIOCHUS TMPaBUJI OS30TaCHOCTH TPU OOpAIIeHUH C XUMUYCCKHMMH BEIIECTBAMU B OBITY U pPEalIbHOM
KU3HU;

5) Tpy10BOT0 BOCTIMTAHUSI:

WHTEpPEC K MPAKTHYECKOMY H3YUYCHHUIO Tpodeccuii m Tpylda pa3iMdHOTO poja, YBOKEHHWE K TPYAy WU Pe3yJIbTaTaMm
TPYJAOBOW JEATCILHOCTH, B TOM YHCJIE Ha OCHOBE NMPHMEHCHHWS MPEIAMETHBIX 3HAHWW IO XHWMHH, OCO3HAHHBIH BBIOOD
WHAVBUIYAITBHON TPAaCKTOPHH TPOAODKCHUS OOpa30BaHUSA C YUETOM JIMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHWMUH,
OOIIECTBCHHBIX HMHTEPECOB M TOTPEOHOCTEH, YCHENHON MpodecCHOHANBHON ACSITENTFHOCTH M Pa3BUTHS HEOOXOIMMBIX
YMEHUH, TOTOBHOCTh aJIAITUPOBATHLCS B MPOPECCUOHAIBHON Cpelie;

6) 3K0JI0rM4ecKOro0 BOCIIUTAHUSI:

HKOJIOTHUYECKH I[eIecO00pa3Hoe OTHOIICHHE K MPUPOJIe KaK MCTOYHHUKY XU3HU Ha 3eMiie, OCHOBE €€ CYIIeCTBOBaHUS,
MOHUMAaHUE [IEHHOCTH 3I0POBOTO M Oe30macHOro o0pasa KM3HU, OTBETCTBEHHOE OTHOIIIEHHE K COOCTBEHHOMY (hpr3ndecKoMy
U TICUXUYECKOMY 37I0POBBIO, OCO3HAHNE IIEHHOCTH COOJIIOICHUS MPABHJI 0€30MaCHOTO TTOBEJCHUS TTPH padOTe C BEIIECTBAMH,
a TaK)Ke B CUTYAIUSX, YIPOXKAIOIINX 3JI0POBBIO M KU3HU JIFOJICH;

CIIOCOOHOCTH MPUMEHSAThH 3HAHHUS, MTOJydaeMble MPU U3YUCHUN XUMHUH, JIUIS PEIICHHS 3a7a4, CBI3aHHBIX C OKPYIKAIOMICH
MIPUPOJTHOM CpeoH, JIJIsl TTOBBIICHHS YPOBHS SKOJIOTHYECKON KYJIBTYpPhI, OCO3HAHUS III00ATBHOTO XapaKTepa SKOJIOTHISCKUX



poO0JIEM U IyTEH WX PEIICHHS TOCPEICTBOM METOJOB XUMHUH, IKOJIOTMYECKOT0 MBIIUIEHUS, YMEHUS PYKOBOJCTBOBATHCA UM
B [I03HABATEJIbHOW, KOMMYHUKAaTUBHOW U COLMAJIBHON MPAKTHUKE.

METAITPEAMETHBIE PE3YJIBTATDBI

B cocraBe MeranpeaMeTHBIX pe3yJbTaTOB BIACISAIOT 3HAUMMbIC UIsI GOPMUPOBAHUS MUPOBO33PEHUSI OOIIEHAYYHBIE
MOHSTHS (3aKOH, TEOPHsI, MPUHIUI, TUIIOTE3a, (PaKT, CUCTEMa, IPOIECC, IKCIEPUMEHT U JIPYToe.), KOTOPhIE UCMOIB3YIOTCS B
€CTECTBEHHO-HAYYHBIX YYEOHBIX MpEeIMETax W TNO3BOJSIIOT HAa OCHOBE 3HAHUM W3 3TUX MNPEAMETOB (HOPMUPOBATH
MPEJCTAaBICHUE O IEJOCTHOM Hay4YHOM KapTHMHE MHpA, U YHHUBEpPCaJbHbIC Yy4eOHBbIE JeHCTBUS (ITO3HABATENbHBIC,
KOMMYHUKATUBHBIC, PETYJSTUBHBIC), KOTOpble 00ecrneunBaloT (HOPMUPOBAHHE TOTOBHOCTH K CaMOCTOATEILHOMY
IUTAHUPOBAHMIO M OCYLIECTBIICHUIO YU€OHOU e TEIbHOCTH.

Ilo3naBaTe/ibHBbIEC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUSA

Bba3oBble jiornyeckue AeiicTBUA:

YMEHHUSI HMCMOJIb30BaTh MPUEMBI JIOTUYECKOTO MBIIIJICHUS MPU OCBOCHUU 3HAHUMN: PACKPBIBATH CMBICI XUMHUYECKHUX
MOHATUN (BBIACIATh WX XapakTEpHbIC MPU3HAKU, YCTAHABIMBATH B3aMMOCBSI3b C JIPYTUMU TOHSTHUSIMH), UCIOJIb30BaTh
MOHATHUSL JIJII OOBSICHEHUS OTACNbHBIX (DaKTOB M SIBJIICHUM, BBIOMpATh OCHOBAaHUS WU KPUTEPUM IS KiIacCUPUKAIIH
XUMUYECKUX BEIECTB M XUMUUYECKUX pEaKlHi, YCTaHaBIWBATh NPUYMHHO-CJICACTBEHHBIC CBS3U MEXKIY OOBEKTaAMHU
M3YYEHUSs1, CTPOUTH JJIOTUUECKUE pACCYKACHUS (MHAYKTUBHBIC, JEAYKTUBHBIE, [10 aHAJIOTHH ), IE1aTh BbIBOJbI U 3aKIIOUEHUS;

yMEHUE TPUMEHSTh B MPOIECCe MO3HAHUS MOHSTHS (MIPEAMETHBIC U METalpeIMETHbIE), CHMBOJIUYECKUE (3HAKOBHIC)
MOJICNIA, HMCIOJIb3yeMble B XHUMHH, TPEOOPa30BBIBATH IIMPOKO TMPUMEHSEMbIE B XUMHH MOJCIbHBIC TPEICTABICHUS —
XUMUYECKUI 3HaK (CMMBOJI 3JIEMEHTA), XUMUYecKas (opmysia U ypaBHEHUE XUMHUYECKOW peakluuy — MNPy PelIeHud y4yeOHo-
MO3HABATEJNIbHBIX 33/a4, C YYETOM 3TUX MOJEJIbHBIX MPE/ICTABICHUN BBISIBIIATH U XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKU
M3y4yaeMbIX OOBEKTOB — XMMHMUYECKHUX BEIIECTB M XUMUUYECKUX PEaKIUi, BBISBJISATH OOIIHME 3aKOHOMEPHOCTH, MPUYUMHHO-
CJIEZICTBEHHBIE CBSI3M M POTUBOPEUUS B U3y4a€MbIX MPOLIECCAX U SABICHUSX.

ba3oBble uccienoBarejbcKue 1eHCTBUA:

YMEHHUE UCIOJIb30BaTh MOCTABJICHHBIE BOIPOCH! B KaUYE€CTBE MHCTPYMEHTA MO3HAHMS, a TaKK€ B KAYECTBE OCHOBBI JIS
(GbopMHUpPOBaHUS TUTIOTE3bI MO MPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYKICHUM;



NpUOOpEeTEHUE OMbITa MO TUIAHUPOBAHUIO, OPraHU3allUd WU TPOBEACHHUIO YUYECHHUYECKHX 3KCIEPUMEHTOB, YMEHHE
HAOJII0IaTh 32 XOJOM IPOLIECCa, CAMOCTOATEIHHO MPOTHO3UPOBATh €r0 pe3ynbTar, GOpMyIUpoBaTh 0OOOIIECHUS U BBIBOJIBI
10 pe3yJibTaTaM MPOBEAEHHOTO OIBITA, UCCIIEJOBAHMSI, COCTABIIATh OTUYET O IPOAEIaHHON padoTe.

Pabora ¢ nnpopmanmeii:

yYMEHHE BBIOMpATh, aHAIM3UPOBATH U HMHTEPIPETUPOBATH MH(OPMALIMIO PA3TUYHBIX BHIOB U (OpPM IpPEICTaBICHHUS,
MOJIy4aeMyI0 U3 pa3HbIX UCTOYHUKOB (HAYYHO-TIOMYJISIpHAS JIUTEpaTypa XUMUYECKOTO COZEpXKaHUs, CIIPAaBOYHbIE MOCOOus,
pecypcsl UHTepHeTa), KpUTUYECKH OIEHUBATh MPOTHBOPEYUBYIO U HETOCTOBEPHYIO HH(POPMAIIHUIO;

YMEHHE MPUMEHSATH Pa3IN4HbIE METOJIbI U 3alpPOCHI NIPU MOUCKE U 0TOOpE MH(POPMALIMU U COOTBETCTBYIOIUX JAHHBIX,
HEOOXOUMBIX JUIsl BBIMOJIHEHUS YYEOHBIX U MMO3HABATENbHBIX 3aJ1a4 ONpPEAeIEHHOrO TUIA, TPUOOPETEHHE ONbITa B 00JACTH
UCIIOJIb30BaHUSI HMH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUM, OBJAJEHUE KyJIbTYPOHl AKTHBHOTO HCIOJIb30BaHUS
pPa3IMYHBIX ITOMCKOBBIX CHCTEM, CAMOCTOSITEIBHO BBIOMpATh ONTUMaNbHYIO (OpPMY TMpEACTaBICHUS HH(OpMaUUU U
WUTIOCTPUPOBATh pPEIIAEMble 33Jaud HECIOXKHBIMU CXEMaMM, JuarpaMMamu, JApyruMu (opmamu rpapuku U HUX
KOMOMHAIUSIMU;

YMEHHE HCIOJIb30BaTh U aHAIM3UPOBATH B IMpolEcce y4eOHOM M MCCIeI0BATENbCKONW AEATEIbHOCTH UHPOPMAIUIO O
BJIMSIHUM MTPOMBILIIEHHOCTH, CEIBCKOT0 X035 MCTBA U TPAHCIIOPTA HA COCTOSTHUE OKPY X AIOLIEH TPUPOIHOU CpeIbl.

KoMMyHuKaTHBHBIC YHHBEpPCAJIbHbIC Y4eOHbIE JeHCTBUA:

YMEHHMs 3aJaBaTh BOIPOCHI (B X0J€ Auajora v (WiM) JUCKYCCHUU) MO CYLIECTBY 00CYX/I1aeMoil TeMbl, (OpMYIUPOBATH
CBOM IPEJIJIOKEHNS OTHOCUTENIBHO BBINIOJHEHUS MTPEIJIOKEHHON 3a/1a4K;

YMEHUS MPEACTABIATh MOJYYEHHBIE PE3yJbTaThl MO3HABATEIBHON NEATEITbHOCTH B YCTHBIX U MHUCHMEHHBIX TEKCTaX;
JieNaTh MPE3EHTALUIO PEe3YyJIbTAaTOB BBIMOJHEHUS XHMHUYECKOTO JKCIepuMeHTa (J1adopaTopHOro OmbITa, J1abopaTopHOM
paboThI MO UCCIEAOBAHUIO CBOMCTB BEIIECTB, yU€OHOTO IPOEKTA);

YMEHHsI y4eOHOrOo COTpYJIHHUYECTBA CO CBEPCTHHKAMH B COBMECTHOM II03HABATEIbHOW M HCCIENOBATEIBCKOM
JESITEIbHOCTU TNPU PEIICHWH BO3HUKAIOIIMX MpoOJieM Ha OCHOBE Yy4yéTa OOUIMX HMHTEPECOB U COIJIACOBAHUS MO3UIIMI
(oOcyxeHrs, oOOMEH MHEHUSMH, «MO3TOBbIE IITYPMbI», KOOPAUHALIMS COBMECTHBIX NEUCTBUI, ONpPEIEICHIE KPUTEPUEB TIO
OLICHKE KaueCTBA BBIITOJIHEHHON PabOThI U pYTrHUe).

PeryasiTuBHbIC YHHBeEpCAJbHbIE y4eOHbIe JeHCTBUSA:



YMEHHE CaMOCTOSITENIbHO OMNPEACNATh LENH ACATeIbHOCTH, TUIAHUPOBAaTh, OCYIIECTBISATh, KOHTPOJIUPOBATH U TPHU
HEOOXOJUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIBHOCTh, BHIOMpATh Hambosee 3P(EeKTUBHBIE CIIOCOOBI pEHICHHs YYEOHBIX U
[O3HABATEJIbHBIX 33Ja4, CaMOCTOSTEIBHO COCTaBJIATh WM KOPPEKTUPOBATH MPENJIOKEHHBIM aIrOpUTM AEHCTBHI IpH
BBINIOJIHEHUN 33JJaHUI ¢ y4ETOM IOJIyYE€HUS HOBBIX 3HAHUM 00 M3y4aeMbIX OOBEKTax — BEIECTBAX U PEaKLMsIX, OLIEHUBATh
COOTBETCTBHE IOJyUYEHHOTO pe3yiabTaTa 3asBICHHOM €M, YMEHHE WCIOJIb30BaTh M aHAJIU3UPOBATh KOHTEKCTHI,
npejjaraeMbie B yCIOBUH 3aaHU.
NPEIMETHBIE PE3YJIBTATbBI
B cocraBe mnpenMeTHBIX pe3ydbTaTOB IO OCBOCHUIO 00S3aTENBHOTO COJEP)KAaHWS, YCTAaHOBJIEHHOTO JaHHOMN
¢benepanbHOil paboueld NMPOrpaMMOM, BBIIESIOT: OCBOCHHBIE OOYYAlOIIUMUCS Hay4yHbIE 3HAHMS, YMEHHUS U CIOCOOBI
AeUCTBUM, criennduyecKkre Uik MPeaMETHON 00JacTH «XUMHUS», BUABI JEATEIHHOCTH O TMOIYYCHHIO HOBOTO 3HAHUS, €TO
MHTEPIIPETAINN, TPEOOPA30BAHUIO U PUMEHEHUIO B PA3IMYHBIX YIEOHBIX U HOBBIX CUTYaIIHsX.
K koniy oOyueHus B 8 Kki1acce npeaMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JOJIKHBI OTpaxaTb COPMUPOBAHHOCTD Y
0oOy4Jaronnxcst yMEHUM:
e pacKpbIBaTh CMBICI OCHOBHBIX XMMHUYECKUX MOHSATUI: aTOM, MOJIEKYJIa, XMMMUUECKUN 3JIEMEHT, IPOCTOE BELIECTBO,
CJIOKHOE BEIIECTBO, CMECh (OTHOPOIHAS W HEOAHOPOIHAS ), BAIGHTHOCTh, OTHOCUTENbHAS aTOMHAsI U MOJISKYJIsIpHasI
Macca, KOJHYECTBO BEIECTBA, MOJIb, MOJSPHAs Macca, MaccoBas JIOJII XMMHYECKOTO 3JIEMEHTa B COCIUHCHHH,
MOJISIpHBIN 00BEM, OKCUJ, KUCIIOTa, OCHOBAHUE, COJIb, 3JIEKTPOOTPULIATEIbHOCTD, CTENIEHb OKUCIEHUS, XUMUYECKast
peakuusi, KiacCU(PUKAIUSA peaKklMid: peakluu COCIUHEHMs], PEaKlUu Pa3JIoKEHHUs, PEaKIK 3aMeIleHus, peaKkinu
oOMEeHa, 3K30- U 3HIOTEPMHUUYECKUE PEaKUUHU, TEIIOBOU 3(PPEeKT peakiuu, siapo aToMa, dJIEKTPOHHBIA CIION aToMa,
aTOMHasi OpOUTalb, paiuyCc aToMa, XUMUYECKasl CBSI3b, TIOJISIPHAS U HETIOJIsIpHAsI KOBAJICHTHASI CBSI3b, HIOHHAS CBSI3b,
MOH, KaTHOH, aHUOH, PacTBOP, MAacCOBasl I0JIsA BEUIeCTBa (ITPOLIEHTHAS KOHIICHTPAIIHsI) B PaCTBOPE;
e WUIIOCTPUPOBATH B3aMMOCBSA3b OCHOBHBIX XMMHUECKUX TMOHATUN U MPUMEHSTh 3TU MOHITHS MPU OMMCAHUN BEILECTB
Y UX MPEBPALICHU;
e HCIOJIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JJIsi COCTaBIEHUS (OPMYJT BEIIECTB U yPABHEHUH XUMHUYECKUX PEaKIINH;



OTIPE/ICIIATh BAJIEHTHOCTh aTOMOB JJEMEHTOB B OWHAPHBIX COCJUMHEHMSIX, CTENEHb OKHUCICHHS 3JIEMEHTOB B
OMHAPHBIX COCTUHEHUSX, MPHUHAJICKHOCTh BEIIECTB K ONMpEeACNEHHOMY KIAcCy COeAMHEHHH mo (opmyrnam, BHUI
XUMHUYECKOH CBsI3U (KOBAJIEHTHAsl M MIOHHAs) B HEOPraHUYECKUX COCTUHEHUSX;

packpbsiBaTh cMblch Ilepuoanueckoro 3akona J[. 1. MenzaeneeBa: neMOHCTpUpPOBaTh MOHUMAHUE MEPUOIUYECKON
3aBUCUMOCTH CBOMCTB XUMHYECKHUX 3JIEMEHTOB OT MX MOJ0KeHHs B Ileproauyeckoii cucteme, 3aKOHOB COXpaHEHUS
MAaccChl BELECTB, IOCTOSHCTBA COCTAaBa, AaTOMHO--MOJIEKYJIIPHOTO yUEHUs, 3aKOHa ABOTraapo;

OTMHCHIBATh U XapaKTepHu3oBaTh Ta0InuHyio ¢popmy lleproanueckoil CUCTEMbl XUMHUECKUX AJIEMEHTOB: Pa3inyaTh
HNOHATUA «TJaBHas nmoArpymnmna (A-rpynna)» u «nobounas noarpynmna (b-rpynma)», Mansie U 00JbLINE MEPHOIb,
COOTHOCUTH 0003HAUYEHHUs, KOTOpble uMetoTcs B Tabmune «llepuognueckast cucrema xumuueckux snementoB 1. .
MenpeneeBa» C YHCIOBBIMU XapaKTEPUCTUKAMU CTPOCHHUS aTOMOB XMMHUYECKHX 3JIEMEHTOB (COCTaB M 3apsj sAapa,
o01iee YuCIIO 3JIEKTPOHOB U PACIPEAEIICHNE UX 0 dJIEKTPOHHBIM CIIO0SIM);

KJIaCCU(PHUIIMPOBATh XUMUYECKUE HJIEMEHThI, HEOPTaHUUYECKHUE BEIECTBA, XUMUYECKUE PEaKIMU (10 YUCITY U COCTAaBY
YYacCTBYIOIIMX B PEAKIIMH BELIECTB, 10 TEINIOBOMY 3PPEKTY);

XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMUYECKHE CBOMCTBA BEIIECTB PA3IMYHbIX KJIACCOB, MOATBEPXKAasl OMCAHHE
MpUMEPaMH MOJIEKYJISIPHBIX YPABHEHHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

MIPOTHO3UPOBATh CBOMCTBA BEIECTB B 3aBUCHMOCTH OT HMX Kay€CTBEHHOI'O COCTaBa, BO3MOXHOCTH IMPOTEKAHUS
XUMHUYECKUX MPEBPALEHUN B PA3JIMYHBIX YCIOBUSAX;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJIIPHYIO MacChl BEILIECTB, MACCOBYIO JTOJIFO XMMHUYECKOTO 3JIEMEHTA
1o (opMyJie COEANHEHNS, MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE, MPOBOJUTh PACUETHI 110 YPABHEHUIO XMMHUYECKON
peakiuy;

OPUMEHSTh OCHOBHBIE ONEPALMH MBICIUTEIBHON AESTENbHOCTH — aHaJIM3 M CHHTE3, CpaBHEHHE, 000OIIeHUE,
CUCTEMAaTH3allMI0, KJIACCU(UKALINIO, BBISIBJICHHE MPUUYMHHO--CIEICTBEHHBIX CBS3€M — JUJIsI M3y4YEHUS CBOWCTB
BEUIECTB M XHMHUYECKUX PpEaKLMW, eCTECTBEHHO-HAyyHble METOJAbl IO3HaHWS — HaOII0JICHUe, HW3MEpEHHE,
MOJIEJTMPOBAHUE, SKCIIEPUMEHT (peabHbIA U MBICIICHHBIN);

CJIeI0oBaTh IMpaBUjiaM MOJIb30BAaHUSI XMMHUYECKON MOCyA0W M J1abopaTOpHBIM OOOpYAOBaHHEM, a TAaKXKe MpaBHUIIaM
oOpallleHus! ¢ BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMU IO BBIMOJHEHUIO TAOOPATOPHBIX XUMUYECKUX OTBITOB



MO TOJIYYEHHUI0O U COOMPAHUIO Ta3000pa3HBIX BEHIECTB (BOJOPOAA M KHUCIOPOA), MPUTOTOBJICHHUIO PACTBOPOB C
ONPENEIEHHOW MAacCOBOM JOJIEW PACTBOPEHHOIO BEILIECTBA, INIAHUPOBATH U ITPOBOAUTH XUMHUYECKHUE DKCIIEPUMEHTHI
10 PaclO3HABaHMIO PACTBOPOB IIEJIOUEH U KUCJIOT C IOMOIIBIO MHIUKATOPOB (J1aKkMyc, (heHoI(TaIent, METUIOPaHK
U Jpyrue).

K xoniy oOydenus B 9 Kkjacce nmpeaMeTHbBIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTpaxaTh CHOPMUPOBAHHOCTD Y
0o0y4JaronMxcs yMEHUM:

PACKpBIBATH CMBICI OCHOBHBIX XUMUYECKUX MOHATHN: XUMUYECKUN AJIEMEHT, aTOM, MOJIEKYyJla, HOH, KATUOH, aHUOH,
IIPOCTOE BEILIECTBO, CI0KHOE BEILIECTBO, BAJICHTHOCTD, 3JIEKTPOOTPULATEIIBHOCTD, CTEIIEHb OKUCIIEHUS, XUMUYECKas
peakius, XUMHYecKasi CBs3b, TEIIOBOM A((EeKT peakiuu, MoJb, MOJSPHBIA O0BEM, PacTBOp, SIEKTPOJIUTHI,
HEDJIEKTPOJUTHI, DJEKTPOIUTHUYECKAsT JAUCCOIMAIUsI, PEaKIMd HWOHHOTO OOMEHa, KaTaau3aTop, XHUMHUYECKOe
paBHOBecHe, OOpaTUMble U HEOOpATUMBbIC PEAKIIMU, OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIE DPEAKIIMH, OKUCIUTENb,
BOCCTAaHOBUTEJIb, OKUCJICHUE W BOCCTAHOBIICHUE, AJJIOTPONUS, aMPOTEPHOCTh, XMMHUYECKasi CBs3b (KOBaJICHTHAas,
WOHHAs, METa/NIMYecKas), KpHUCTAIMYECKas pemeéTka, KOPpO3Ws METauiOB, CIUIaBbl, CKOPOCTh XHWMHUYECKOU
peakumu, npeaenapbHo aonycrumas konueHntpauus 111K BemecTsa;

WJUTIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMUMHYECKUX MOHATUN U MPUMEHSTh STU MOHSITHUS MPU ONMKUCAHUU BEIIECTB
Y X IIPEBPALLCHUN;

UCIOJIb30BaTh XUMHUECKYIO CHMBOJIMKY JIJISl COCTABJICHHS (JOPMYJI BEIIECTB U YPABHEHUN XUMHUYECKUX PEAKIIH;
ONpPENEIIATh BaJEHTHOCTh U CTENEHb OKUCICHHS XUMHUYECKUX 3JIEMEHTOB B COEAMHEHHUSX Pa3JIMYHOrO COCTaBa,
MPUHAJIJICKHOCTh BEIIECTB K OMNPEACIEHHOMY KJIacCy COEAWHEHHM 1o GopmyliaMm, BUJ XUMHUYECKOW CBSI3U
(KoBaJIeHTHasi, MOHHAs, METAJUINUECKasi) B HEOPraHUYECKUX COCTUHEHMSX, 3apsiji MOHA 0 XUMUUYECKOu (opmyie,
XapakTep Cpelibl B BOJHBIX pACTBOPAX HEOPTAHUUYECKUX COCAMHECHUH, THUIT KPUCTAIUIMYECKON PEIIETKU KOHKPETHOTO
BEIIECTBA;

packpbiBaTh cMbIci [leprnoanueckoro 3akona /. M. MenaeneeBa u 1€eMOHCTPUPOBATh €ro MOHUMAHKE: ONUCHIBATH U
XapakTepu3oBaTh Ta0MMuHyro (popmy Ilepuoanyeckoil CUCTEMBl XUMHUYECKHX DJIEMEHTOB: pa3jiMyaTh MOHSITHUS
«rnaBHas noarpynna (A-rpynmna)» u «mnodounas noarpyinmna (b-rpymnmna)y, Manasie U 00JbIINE TEPHOIbI, COOTHOCUTH
0003HaYEHHUs, KOTOPhIC UMEIOTCA B MEPUOIUYECKON TAOJIUIlE, C YUCIOBBIMUA XapPaKTEPUCTUKAMH CTPOCHHUS aTOMOB



XUMUYECKUX BJIEMEHTOB (COCTaB W 3apsiji sA7ipa, OOIIee YUCIO 3JIECKTPOHOB M PACIpEIEICHUE UX MO 3JIECKTPOHHBIM
CJIOSIM), OOBSICHATE 00IIIE 3aKOHOMEPHOCTH B H3MEHEHUU CBOMCTB 3JICMEHTOB M MIX COSAMHEHUH B MpeEJeiax MaJlbIX
NEPHUOJIOB U TJIABHBIX MOATPYII C YYETOM CTPOCHHS UX aTOMOB;

KJIacCU(DUIIMPOBATH XUMUYECKUE PJIEMEHThI, HEOPTaHUYECKHE BEIIECTBA, XMMUUECKUE Peakiuu (10 YUCTY U COCTABY
YYaCTBYIOIIMX B PEAKIIMH BEIIECCTB, MO TEIJIOBOMY 3()(EeKTy, 0 M3MEHEHUIO CTENCHEH OKHCICHUS XUMHUYECKUX
3JIEMEHTOB);

XapaKTepu30BaTh (OMHUCHIBATh) OOIIHE W CHENU(PUISCKUE XUMUYECKUE CBOMCTBA MPOCTHIX M CJIOXKHBIX BEIIECTB,
NOATBEPkKAasi ONMUCAHUE MPUMEPAMU MOJEKYISIPHBIX M HOHHBIX YPAaBHEHHI COOTBETCTBYIOIIUX XHUMHUYECKHUX
pEeaKLHnii;

COCTaBJIATh YPAaBHEHUS SJICKTPOIUTUYECKOM TUCCOIMALMM KHUCJIOT, IIEJIOYEH W COJIeH, MOJHBIE U COKpAIIEHHBIE
YpaBHEHUSI peaKIUid MOHHOTO OOMEHA, YpaBHEHHUS pPEakiuii, MOATBEPKIAIOIMIUX CYIIECTBOBAHUE T'€HETUUYECKOU
CBSI3U MEXK1y BEILIECTBAMHU PA3JIMYHbBIX KJIACCOB;

pPacKpbIBaTh CYIIHOCTh OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMN IMOCPEACTBOM COCTABJIEHUS 3JIEKTPOHHOTO
OanaHca dTUX PEaKIINA;

MPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHUMOCTH OT HMX CTPOCHHS, BO3MOKHOCTH MPOTEKAHUS XUMHYECKHUX
MpEBpaIEHUN B pa3IUYHBIX YCIOBHUSX;

BBIYUCIISATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MacChl BEILIECTB, MACCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTA
o ¢hopmyse CoeMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, MPOBOJAUTH PACUETHI MO YPABHEHUIO XUMHUYECKON
peaKkIuu;

coOJiroaTh TpaBWIa IMOJb30BAHUS XUMHYECKOW MOCYJ0M W jabopaTopHBIM O0OpYy/IOBaHUEM, a TaKXe IpaBHUIia
oOpallleHHsI ¢ BEIIeCTBaMU B COOTBETCTBUM C MHCTPYKIMSIMHU TIO BBIIOTHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OIMBITOB
0 TIOJTYYEHUIO U COOMPAHMIO Ta3000pa3HBIX BEIIESCTB (AaMMHUAaKa M YTJIEKUCIIOTO rasa);

MPOBOAUTH PEAKIMH, TMOJTBEPKIAIONIME KAUYECTBEHHBIM COCTaB PA3JIMYHBIX BELIECTB: PACMO3HABATH OMBITHBIM
nyTéM XJIOpUA-, OpOMUI-, UOTUI-, KapOoHaT-, pocdart-, cumkat-, cyiabdar-, THIAPOKCUI-UOHBI, KATUOHBI AMMOHUS
Y MOHBI U3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIECTB;



e TMPUMCHATH OCHOBHBIC OIEPAIlMU MBICIUTEIHLHOW IEATEILHOCTH — aHajJu3 W CUHTE3, CpaBHEHHE, 00o0O0IeHue,
CHUCTEMAaTH3AIHIO, BBISIBICHUE MPUYUHHO-CIICICTBEHHBIX CBSA3€H — ISl M3YUYCHUSI CBOWMCTB BEIIECTB M XMMHYECCKUX
peakiuii, ecTeCTBEHHO-HAyYHbIC METOAbl TO3HAHWs — HAOIIOJICHUE, M3MEPEHHEe, MOJICITHPOBAHKE, SKCIICPUMEHT
(peasIbHBIN W MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KUIIACC
Kosaun4vecTBo 4acoB
Ne HaumenoBaHue pa3jiesioB U dieKkTpoHHbIe (LM POBbLIE)
KoHnTpoJbHbie IIpakTHYeckue
n/n TeM NMPOrpaMmMbIl Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoTshI
Pa3nean 1. [lepBoHavaibHble XUMUYECKHE OHATHS
XuMus — BaKHast 00J1acTh

11 €CTCCTBO3HAHUS U 5 1 bubmuorexa [JOK

' MPAKTUYECKOU IESITETBHOCTH https://m.edsoo.ru/7f41837c

YyeoBeKa

12 BemectBa 1 xuMuueckue 15 1 1 bubnnoreka IIOK

' peaxiuu https://m.edsoo.ru/7f41837c

Hroro mo pazueny 20

Paznes 2. BaskHeiimme npeacTaBUTeIM HEOPraHUYECKUX BelIeCTB
51 Boznyx. Kucnopon. Ilonsitue 6 1 bubnmnorexka HOK

' 00 oKkcuaax https://m.edso0o.ru/7f41837c
59 Bonopoa.Ilonstue o kucnorax 3 1 bu6nuoreka [IOK

' ¥ COJISIX https://m.edso00.ru/7f41837¢c
53 Boga. PactBopsl. [Tonsitue 06 5 1 1 butbmmoreka [IOK

' OCHOBaHMSIX https://m.eds00.ru/7f41837¢
24 OCHOBHBIE KJIACCHI 11 1 1 but6mmoreka [IOK

HEOPraHUYECKUX COCIMHEHUI

Hroro no pazneny 30

https://m.edsoo.ru/7f41837¢c

Pasznea 3. [lepuoagnueckuii 3axoH u [lepuoaudeckas cucrema xummuueckux 3jaemMeHToB /. U. MenaeneeBa. CTpoeHune aToMoB.

Xumuuyeckasi cBsizb. OKHCJINTEIbHO-BOCCTAHOBHUTEIbHbIE PC€aKIuH



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

Ilepronnueckuii 3aKOH U

31 [Tepuonnueckas cucrema 7 bubnuoteka LIOK
XHUMHYECKHX dj1eMeHToB 1. 1. https://m.edso0.ru/7f41837c
Mennene-eBa. CTpoeHue atoma
XuMH4YecKas CBI3b.

3.2 OKHUCIIUTEIBHO- 8 bubmorexa LIOK

https://m.edso0.ru/7f41837c
BOCCTAHOBUTEJIbHBIC PEAKIIUU
bu6mmoreka [IOK
Hroro no pasaeiy 15 https://m.edso0.ru/7f41837c
PesepBHOE Bpems 3 brbmmorexa LTOK
https://m.edso0.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

[MTPOI'PAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3esioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbie IIpakruueckue (itcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypcbl
Pa3znea 1. BemecTBO M XUMHYeCKHEe peaKku
11 [ToBTOpEeHuEe n yrinyoieHne 3HaHum 5 1 bubnuotexa [HOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnmnoreka [HOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPONUTHYECKAS JUCCOLIHAIIHS. 3 1 1 bubnuorexa [HOK
' XUMHUYECKUE PeaKkiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznen 2. HemeTasibl M HX coeTMHEHHS
51 OO0m1as XxapakTepuCcTUKa XUMHUUECKIX 4 1 bubmuotexa [JOK
' aneMeHToB VIIA-rpynmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO61mas xapakTepUCTHKA XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u e€ 6 bubmmorexa [TOK
' PYTHIRL L-ep https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpymmsl. A30T, Gpochop u ux 7 1 bubmmorexa LOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mas XxapakTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriaepon u 8 1 2 Bubmmorexa [IOK
' . Py ' PO https://m.edso00.ru/7f41a636
KPEMHUH U UX COSAMHCHUS
Hroro no pazmeny 25



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

Pa3zgen 3. MeTaJIbl M X COCIUHEHU ST

. bu6nmoreka [IOK
3.1 Obume cBolCTBA METAILIOR 4 https://m.edso0.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Hroro mo pazneny 20
Pa3nen 4. Xumus u oxkpyxamomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HA YEJIOBEKA 3 bubmorexa HOK
' m p https://m.edsoo.ru/7f41a636
Hroro mo pazueny 3
PesepBHOC Bpems 3 bubmorexa LHOK
p p https://m.edsoo.ru/7f41a636
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

HOYPOYHOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bceero u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
1 IIpeamer xumun. Poiap XMMuUHU B KU3HU 1 bu6mmoreka [IOK
yesoBeka. Tena u BemecTsa https://m.edsoo.ru/ff0d210c
2 [TonsTHe 0 MeTOAAX MO3HAHUS B XUMUU 1 bubmmorexa [JOK
A https://m.edsoo.ru/ff0d227e
[IpakTuueckas pabora Ne 1 «IIpasuia
3 paboThl B 1a00OpaTOPUU U IPUEMBI 1 1 bubnnoreka [JOK
oOpariieHus ¢ 1abopaTOpHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
4 YucTteie BemecTBa 1 cMecH. CriocoObl 1 bu6mmoreka [IOK
paszaenenus cMecen https://m.edsoo.ru/ff0d26ca
bu6mmoreka [IOK
° ATOMEL H MOIICKYTEL 1 https://m.edsoo.ru/ff0d2a6c
[IpakTuueckas padbora Ne 2
6 «Paznenenue cmecelt (Ha npumepe 1 1 bubmmorexa [OK
a N buMep https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHON COJIN)»
7 XUMHYECKHUE DJIEMEHTHI. 3HAKU 1 bubnmoreka [JOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [TpocTeie U CIIOXKHBIE BENIECTBA 1 bubmmorexa [JOK
p - https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUCHHE 1 bubmorexa HOK

https://m.edsoo.ru/ff0d2d50



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d227e
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2d50

3aKOH IIOCTOSHCTBA COCTaBa BEIIICCTB.

bubmuoreka [JOK
10 X .B
umeckas opmyna. Banentrocts https://m.edsoo.ru/ff0d2eae
aTOMOB XMUMHYECKHX 3JIEMECHTOB
11 OTHOcUTENIbHAS aTOMHAs Macca. bubmuorexa [JOK
OTHOCHUTENbHAS MOJIEKYJISIpHAst Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas 10715 XHMHYECKOTO bubmuorexa [JOK
3JIEMEHTA B COEIUHEHUNU https://m.edsoo.ru/ff0d350c
13 KonnuectBo BemectBa. Mouib. bu6mmorexa [IOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 DOU3NYECKUEe U XUMUYECKUE SIBJIICHUS. bubmuorexa [JOK
XuMuYecKas peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U ycioBUs IPOTEKAHUSA bubnunoreka [JOK
XUMHYECKUX PeaKIui https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MaCcChl BEIIECTB. bubnuotexa [JOK
XHUMUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brruucnenust koamdecTBa, MacChl
17 BEIIECTBA 110 YPABHEHUSAM XUMHYECKHX bubmorexa [JOK
HeCTBa 1O Jp https://m.eds00.ru/ff0d5708
peakiuit
Knaccudukanmsi XuMHUECKUX PEaKIIHiA
18 (coe I/IH(I;HI/ISIH a3JI0KEHHS e bubmorexa [JOK
A o : https://m.edso0.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoOMOHOCOB — y4€HBIi1-
19 sHIMKIoneauct. O600IeHNE 1 bubmorexa LHOK
H AT, Hvl https://m.edsoo.ru/ff0d40c4
cucTeMaTu3aIys 3HaHU
20 KonTponbnas padora Nel mo teme bubnnoreka [JOK
«BemecTBa 1 XMUMHUYECKUE PEAKLIUN https://m.edso0.ru/ff0d4290
91 Boznyx — cmechk ra3zos. Cocras bubnmoreka [JOK

Bo3ayxa. Kucinopon — snemeHT u

https://m.edsoo.ru/ff0d448e



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d3a16
https://m.edsoo.ru/ff0d3b88
https://m.edsoo.ru/ff0d5708
https://m.edsoo.ru/ff0d3f34
https://m.edsoo.ru/ff0d40c4
https://m.edsoo.ru/ff0d4290
https://m.edsoo.ru/ff0d448e

npocroe BeuiecTBo. O30H

dusnueckre U XUMUYECKHUE CBOMCTBA

22 KHCII0po/ia (peakliuy OKUCIIEHUS bubmmorexa LIOK
poAa (peakdl ’ https://m.edsoo.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CriocoObI ToTy4eHUsT KHCIIOPOia B
23 J1a00paTOPHUH U MPOMBIIIJICHHOCTH bubmorexa LHOK
parop P ' https://m.edsoo.ru/ff0d497a
[IpumeneHnue kuciopoa
TennoBoi 3 PeKT XuMUIECKOM
24 peakuu, MOHSITHE O bu6mmoreka [IOK
TEPMOXHUMHUYECKOM YPaBHEHHH, FK30- U https://m.edso0.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
TormmuBo (HedTh, Yroib U METaH).
25 3ar }I3HeI§I/Ie(1];03 yra CIIOCOOBI Zro bubmorexa LHOK
p Ayxa, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALCHUS
[IpakTuueckas padora Ne 3 o Teme
26 «[Tonydyenne u coOMpaHue KHCIOpo/Ia bubmmorexa [JOK
yi . p poa, https://m.edsoo.ru/ff0d4ae2
W3YYCHHE €r0 CBOMCTBY
97 Bonopon — anemeHT u mpocroe bubnuoreka [IOK
BemecTso. Haxoxaenne B npupoje https://m.edsoo.ru/ff0d4dd0
28 DOu3nvecKkrue U XUMHUYECKUE CBOMCTBA bu6mmorexa [IOK
Bonopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [ToHsiTHE O KUCIIOTAX U COMSAX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B bubnmuotexa [JOK
naGopaTtopuu https://m.edsoo.ru/ff0d4dd0
[IpakTuueckas pabora Ne 4 o Teme
bubmuorexa [JOK
31 «ITonydenne u coOupanue BOIOPOa,

WU3yYE€HHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4f42



https://m.edsoo.ru/ff0d4614
https://m.edsoo.ru/ff0d497a
https://m.edsoo.ru/ff0d4790
https://m.edsoo.ru/ff0d4c4a
https://m.edsoo.ru/ff0d4ae2
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d4dd0
https://m.edsoo.ru/ff0d50d2
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ModnsipHblii 00bEM Ta30B. 3aKOH

bubmuoreka [JOK

32
ABorazipo https://m.edsoo.ru/ff0d542e
Brruucienns o0béMa, KOJIMYECTBA
33 BEIIECTBA rasa Mo €ro U3BECTHOM bubmmorexa [JOK
» N Y https://m.edsoo.ru/ff0d55a0
KOJINYECTBY BELIECTBA MIIN 00BEMY
Boruncnenus 006EMOB ra3oB 1o
34 ABHEHUIO PEaKI[Mi Ha OCHOBE 3aKOHA bubmmorexa [JOK
yp . peaKt . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHUH Ta30B
35 duznueckrue 1 XMMUYECKHE CBOMCTBA bubnuorexa [JOK
BObI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwuii. [TonsTre 06 bubnuorexa [JOK
WHJIUKAaTOpax https://m.edsoo.ru/ff0d59e2
Bopa kak pactBoputens. Hackiiennsie
37 u HI;HaCLI peHHBIz aCTBOPBHI MH;CCOBaSI bubmmorexa [JOK
5 P PEL- https://m.edsoo.ru/ff0d5b40
JI0JIS BEIIIECTBA B pacTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
38 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
ONpeACIEHHON MaCCOBOU JTOJIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHast pabora Ne2 o reme bubnnoreka [JOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
40 OKcupl: cOCTaB, KJIacCUu(UKAI, bubnuotexa [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
[TonydyeHue 1 XuMHUECKHUE CBOMCTBA
41 KHCIIOTHBIX, OCHOBHBIX M aM()OTEPHBIX bubmmorexa LIOK
’ P https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bu6mmoreka [IOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d67ca



https://m.edsoo.ru/ff0d542e
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43 [TonydyeHne u XUMHYECKUE CBOWCTBA bubmumoreka [IOK
OCHOBaHHI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukaus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [TonyyeHnue u XMMHUYECKHE CBOMCTBA bubnmoreka [JOK
KHCIIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenuue): HOMEHKIATypa,
46 cnocof(SLII) OJI )eHI/I}I XI/IMI/I‘IZ(I:)KI/IG bubmorexa HOK
. v ’ https://m.eds00.ru/00ad9474
CBOMCTBa
[IpaxTuueckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 337a4 M0 TEME bubnuorexa [JOK
«OCHOBHBIE KJIACCHI HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN»
48 ['eneTndeckas cBsI3b MEXKIy KiIaccaMu bu6mmoreka [JOK
HEOPraHWYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
bu6mmoreka [JOK
49 O000111eH1E U CHCTEMATH3AIINS 3HAHUI
= H https://m.edso0.ru/00ad9ch?2
KonTtpomnbHas padora Ne3 o treme
50 "OCHOBHBIE KJIACCHI HEOPTaHHYECKUX bubmorexa LOK
o P https://m.edsoo.ru/00ad9ela
COeIMHEHU I
[TepBbie MOMBITKY KIaCCHPUKAITUN
51 XHMHYECKHUX 31eMeHTOB. [loHsTHE O bubmorexa HOK
' https://m.edso00.ru/00ad9ffa
Tpymmnax CXOJHBIX SJIEMEHTOB
[Tepuonnuueckuii 3aKOH U
52 [lepuoanueckas cuCTEMa XUMHUECKUX bubmiorexa HOK
PHOA https://m.edsoo.ru/00ada52c
anemenToB JI. 1. Menaeneera
bubanoreka [JOK
53 [Tepuoapl, TpynIbl, MTOATPYIIITHI nosmoreka L

https://m.edsoo.ru/00ada52c
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Crpoenue atomoB. CoCTaB aTOMHBIX

bubmuoreka [JOK

94
saep. M3oTonsl https://m.edsoo.ru/00ada342
CrtpoeHue 31IeKTPOHHBIX 000JI04eK
. bu6mmoreka [IOK
95 aToMOB 3J51eMeHTOB [leproauueckoi
https://m.edsoo.ru/00ada6bc
cucremsl /. 1. Menneneena
XapakTeprucTuKa XMMHUYECKOT0
56 AJIEMEHTA TI0 €ro MOJ0KEHUIO B bubnnoreka [JOK
[Tepuonnueckoit cucreme /1. U. https://m.edsoo.ru/00ada824
Menpeneena
3nauenue [lepuoanyueckoro 3akoHa s
57 pa3BUTUA HAyKU U npakTuku. /. W. bubnnoreka [JOK
MeHnaeneeB — y4€HbIU, IEAAror u https://m.edsoo.ru/00ada96e
TpaKJIaHUH
58 DNEeKTPOOTPULIATEILHOCTh ATOMOB bubnuoteka [JOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmorexa [IOK
59 nu
OFHAI XHMHHCCRAT CBASD https://m.edsoo.ru/00adac34
60 KoBasieHTHas1 monsipHas XuMU4ecKas bubnnorexka [JOK
CBA3b https://m.edsoo.ru/00adaab8
61 KoBasieHTHast HETOsApHAS XUMHYECKast bubnmoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
bubmuorexa [JOK
62 C
TCTEHb OKHCICHI https://m.edsoo.ru/00adae28
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE
63 eakuu. OKUCITHTETN U bubmmorexa [JOK
peaKItn. https://m.edso0.ru/00adb076
BOCCTAHOBHUTEIIH.
64 O606menue o reme" CtpoeHue bubnnoreka [HOK

aroma. XUMHUYECKas CBI3b"

https://m.edso0.ru/00adb076
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bubmuorexa [JOK

65 Hpomexyrotnas arrectanys 1 https://m.edsoo.ru/00adb486
O0001IeHrEe U cUCTEMaTU3 AU
66 sgaHui. Kitaccel HeopraHmdeckux 1 buGnnorexa [IOK
L p https://m.edsoo.ru/00adb33c
COEIMHEHNN.
O00011IeHIE U CUCTEMATHU3ALIS
67 sganui. Ileproanueckuii 3aK0H 1 1 buGnnorexa LIOK
s https://m.edsoo.ru/00ad9cb?2
MepuonIecKas CucTema.
68 O06001IeHNEe U CUCTEMATU3 AL 1 bubmuorexa [JOK
3HaHui. TUIIEI XUMUYECKOU CBSI3H. https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO HACOB I10 68

[MTPOT'PAMME



https://m.edsoo.ru/00adb486
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2
https://m.edsoo.ru/ff0d61c6

9 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
[
J:;n Tema ypoxka Beero Kontposbubie IIpakTuueckue i[:;:enuﬂ gg[?;l;z?a:;eenbnue
padoThI padoThI pecypesI

[Tepuoanueckuit

1 3aKOH.3aKOHOMEPHOCTH B U3MEHEHUH 1 bubnmnoreka HOK
CBOWCTB XMMHUYECKHUX DJIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX NEPUOAOB

5 Knaccudukanus u HoMeHKIaTypa 1 bubnmnoreka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

3 Bupl XMMUYECKOI CBSI3U U TUIIBI 1 bubmuoteka [JOK
KPUCTAJITIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6

bu6mmoteka [IOK

4 Bxoauas koRTpoIIbHas padora. L 1 https://m.edsoo.ru/00adb59
O6061menue o teme «IloBTOopeHue u

5 yriayOiaeHre 3HaHUH OCHOBHBIX 1
pazzenoB Kypca 8 Kiaccay

6 Krnaccudukanusa XuMHUeCKUX peakiui 1 bubmmoreka LJOK
10 Pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XUMUUYECKOM

7 peakuuu. [loHsTHE O TOMOT€HHBIX U 1 bubmmorexa [JOK

https://m.edsoo.ru/00adbe9a

TETEPOreHHBIX PEAKIIMIX
[ToHsiTHE O XUMHUYECKOM PaBHOBECHH.

8 @akTOpBI, BIUAIOIIKNE HA CKOPOCTh 1 bubaunorexa [IOK

XUMHYECKOU pCaKknuu U MOJIOKCHUC
XUMHYCCKOTI'O paBHOBCCUA

https://m.edsoo.ru/00adc28c
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OKMCITNTEIIFHO-BOCCTAHOBUTEIIbHEIC

bu6nuoreka [IOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopus 31EKTPOIIUTUYECKON
10 nuccoranu. CUIIbHBIE U clIa0bIe buGnnorexa LIOK
’ https://m.edsoo.ru/00adcd68
3IEKTPOJIUTHI
11 MoHnuble ypaBHEHUS PEAKIIUN Bubmaorexa ITOK
My peakt https://m.edsoo.ru/00add448
XHUMHUYECKHUE CBOMCTBA KUCIOT U
12 OCHOBAaHUII B CBETE IIPEACTABICHUI 00 bubnnorexa LIOK
o pedt https://m.edsoo.ru/00add5d8
AIEKTPOJIUTUYECKON JUCCOIHAIITT
XHUMHYECKHE CBOMCTBA COJIEH B CBETE
13 MIPENCTABIIEHUNA 00 DIIEKTPOJIUTHUECKON bubnnorexa LIOK
pedl p https://m.edsoo.ru/00add8b2
IUCCOLIHAIINHT
14 ITonsatue o ruapoOIN3€E CONIEU bubnmorexa LHOK
AP https://m.edsoo.ru/00add9d4
bu6nuoreka [IOK
15 00600 7
ODIICHUE 1 CHCTCMATH3AMHA SHARMH https://m.edsoo.ru/00addd12
16 ITpakTuyeckas padora Ne 1. «Pemenune bubnuoreka [JOK
3KCIIEPUMEHTAIIBHBIX 33129 https://m.edsoo.ru/00addbfa
KonrponsHas padora Nel o teme
17 «3J‘ICII()T onHTHpquKaﬁ UCCOLAALNAA bubnnorexa LOK
p a HHATHL https://m.edsoo.ru/00addec0
XUMHUYECKHE PEaKIIMH B PACTBOPAX)»
OO6m1ast XxapaKTeprUCTHUKA TaJOTeHOB.
18 XUMHUYECKUE CBOMCTBA HA IIPUMEDE bubnnorexa LOK
p P https://m.edsoo.ru/00addfe2
xJjiopa
19 Xnopooaopon. ConsiHasi KUCIIOTa, Bbubnuoreka LIOK

XUMHUYECKHE CBOMCTBA, MOTYUCHHE,

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

[Ipaktuyeckas padora Ne 2 o Teme

20 «[lomy4yeHne CONSTHON KUCIOTHI bubmmorexa [JOK
v . . ’ https://m.edsoo.ru/00ade348
u3y4yeHue e€ CBOMCTB»
Brruncnenus no ypaBHEeHUSIM
21 XUMHUYECKUX PEaKLIUN, €CIIH OUH U3 Bubmorexa ITOK
P ’ https://m.edsoo.ru/00ade488
peareHTOB J1aH B U30BITKE
99 OO01mas xapakTepucTUKa SJIEMEHTOB bubnuotexa [HOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AnnoTpornHbie MOAU(DUKAIIUU CEPBHI.
23 Haxompz[eHHe cephl I/I(beé COCI[I/IHCI;){I/Iﬁ B bubmorexa HOK
P ’ https://m.edsoo.ru/00ade64a
npupojie. XuMHUYECKHE CBOMCTBA CEpPhI
24 CepoBopopon, cTpoeHue, Gu3ndeckue u bubnmnoreka [JOK
XUMHUYECKHE CBOKCTBA https://m.edsoo.ru/00ade802
Oxkcuapl cepbl. CepHasi KHCIIOTA,
25 ¢du3nyeckre 1 XUMHYECKHE CBOMCTBA bubmmorexa LOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHNE
XUMUYECKUE PEAKIINH, JICKAIIHIE B
OCHOBE TIPOMBIIIUIEHHOTO criocoba
26 IIOJIyYEHUS CEPHOU KUCIIOTHI. bu6muoreka [JOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKpY’Karolllel cpe/ibl COeTMHEHUSIMU
CephI
97 Brruucnenue MaccoBoil 10JIM BBIXO/1a but6mmoreka [IOK
MPOAYKTa PEaKUU https://m.edsoo.ru/00adec8a
28 OO6m1ast XxapakTepuCcTHKa SJIEMEHTOB bu6muoreka [JOK

VA-rpynibl. A30T, paclipoCTpaHEHHUE B

https://m.edsoo.ru/00adeea6
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npupojie, GU3NIeCKue 1 XUMHICCKHE
CBOICTBa

AMMHaK, ero Gpu3nvecKue u

29 XHMHYECKHUE CBOMCTBA, MOJyYCHUE U bubmorexa LOK
> HOMYH https://m.eds00.ru/00adf004
MIPUMCHECHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tomy4yeHre aMMuaKka, U3y4eHUE ero bubmmorexa [JOK
. i - 13YH https://m.edso00.ru/00adf180
CBOMCTB»

31 A3oTHas KUCI0Ta, e€ (U3nIecKue u bubnmnoreka HOK
XHMHYECKHUE CBOMCTBA https://m.edso0.ru/00adf306
Hcnonb30BaHre HUTPATOB U COJICH
aMMOHHS B KaU€CTBE MHUHEPATbHBIX

32 oOpeHuii. XMMHUYECKOE 3arpsi3sHCHUE bubmorexa LOK
yAooP o p https://m.eds00.ru/00adf518
OKpY’Karolen cpeabl COeTMHEHUSIMU
azoTa
Dochop. Oxcun dpochopa (V) u

33 (poc:li))o pHaH I(I/ICJ'I((i))Ta q)(blfm(qe)cxne " bubmmorexa LOK

P . https://m.eds00.ru/00adf68a
XUMHUYECKHE CBOICTBA, MOJIyYeHHE
Hcnonb3oBanue pocdaToB B KauecTBe
34 MHUHEPAIbHBIX YI0OpeHUH. 3arps3HeHune bubmmorexa TIOK
PATIPHLIX YO0 - >arp https://m.edso0.ru/00adfc20
MPUPOIHOM cpenbl hochaTamu
VYraepon, pacipocTpaHEHUE B IPUPO/IE, bubmmoreka LJOK

35 .

(bU3UYeCcCKre U XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00adfd9c
Oxcunsl yriaepona, ux pusnveckue u
36 XHMHYECKHUE CBOMCTBA. DKOJOTHYECKHUE bubmuorexa [{OK

po0JIeMBI, CBS3aHHBIE C OKCUIOM
yrnepona (1V)

https://m.edsoo.ru/00adfebe
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bu6nmoreka [IOK

37 YrombHas KHCIOTa i e€ con https://m.edsoo.ru/00ae006¢c
[IpakTrueckas padota Ne 4 o Teme

38 "[lonyyeHue yriieKuciaoro rasa. bubnmnoreka HOK
KadectBennas peakiys Ha kapOoHaT- https://m.edsoo.ru/00ae027e
noH"

[lepBoHayanbHbIE TOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubmorexa HOK
https://m.edsoo.ru/00ae054e
COEIMHEHUSX yIiepo/ia
40 Kpemuwuii u ero coequHeHus bubmorexa LOK
https://m.edsoo.ru/00ae080a
ITpakTruyeckas pabora Ne 5. Pemenue

41 JKCIIEPUMEHTANIBHBIX 3a7a4 10 TEME bubmuotexa [JOK
«BaxkHeunme HeMeTaJUTbl U UX https://m.edsoo0.ru/00ae0bf2
COEJIMHEHU S
KonTponbnas padorta Ne2 no teme

42 «BaxHeinme HeMeTaJlJIbl U UX bubmorexa LHOK

https://m.eds00.ru/00ae0e18
COEJIMHEHU S
OO6mrast XapakTepruCTUKa XUMUYECKHIX
AJIEMEHTOB — METAJLIOB.

43 Merammnyaeckas CBsI3b U but6mmoreka [IOK
MeTaJUIM4eCcKasi KpUCTauIndecKas https://m.edsoo.ru/00ae103e
pemérka. PU3NYECKUe CBOMCTBA
METaJJIOB
XHUMUYECKUE CBOKMCTBA METAJIJIOB.

44 DNEeKTPOXUMHUYECCKUN PSI HAPSHKCHUMA bubmorexa [TOK

https://m.eds00.ru/00ae1156
METaJJIOB
45 OO6mwme crmocoOb! MOTYYEHUST METaJLIOB. but6mmoreka [IOK
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CmutaBel. Beramciienus 1o YpPaBHCHHUAM
XHUMHUYCCKUX peaKHHﬁ, €CJIM OAUH U3
PE€ArcHTOB COACPIKUT IIPUMECHU

https://m.edsoo.ru/00ae1156

46 [TonsaTHE O KOPPO3UM METAIUIOB buGnnorexa LIOK
pp https://m.eds00.ru/00ae1278
bubnnoreka IIOK
47 [Hernoumsie meramel https://m.edsoo.ru/00ael4b?2
48 OKCHUIBI U TUAPOKCUIBI HATPUS U KAIU Bubmaorexa ITOK
A AP A p https://m.edsoo.ru/00ael4b?2
49 Il{enr04HO3EMENBHBIE METAILIIBI — bubmuorexa [JOK
KaJIbLIMA 1 Mardui https://m.edsoo.ru/00ael15e8
50 BaxxHelnme coenMHEHNS KAJIbIUS bubnmorexa [IOK
g H https://m.edsoo.ru/00ael15e8
51 O00011IeHIE U CUCTEMATH3AIIUS 3HAHUI
JKEcTKOoCTh BOJKI U CIIOCOOKI €€ bu6nuoreka [IOK
52
YCTPaHEHMS https://m.edsoo.ru/00ae1886
ITpakTuyeckas padora Ne 6 o Teme
53 "YKEcTKOoCTL BOIBI M METOMEI €8 bubnnorexa LIOK
| A 8 https://m.edso00.ru/00aelae8
yCTpaHEHUS
bu6nuoreka [IOK
54 A I
TEOMHTHH https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOIICTBA OKCHJIA U bu6muoreka [JOK
TUIPOKCHIA https://m.edsoo.ru/00aelc64
but6mmoreka [IOK
56 K
e1eso https://m.edsoo.ru/00ae1d86
57 OKcuabl, THAPOKCUABI U COJTU XKEe3a but6mmoreka [IOK

(1) u xene3a (1)

https://m.edso0.ru/00ae35e6
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58

O06001IeHrEe ¥ cucTeMaTh3auus 3HaHUH

[IpakTuyeckas padora Ne 7. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJla4d 110 TCME

bu6nmoreka [IOK

59 «BakHeume MeTasibl U UX https://m.edsoo0.ru/00ae3de8
COCJIMHCHHM S
Brruncnenus no ypaBHEeHUsIM
XUMHYCCKHUX PEAKIIHiA, €CJIN OJIUH U3
pEeareHToB JlaH B U30BITKE WU bubnmnoreka HOK

60
COEPKUT pUMecH. Beruncienus https://m.edso0.ru/00ae1750
MacCOBOM JOJIHM BBIXOJIA MPOIYKTA
peaku

61 O0o01IeHre U CHCTeMAaTH3aNNs 3HAHUN

62 Bemecrtsa u maTepuansl B bubmmoreka [IOK
MOBCEIHEBHON KU3HU YEI0BEKA https://m.edsoo.ru/00ae3f50
XHUMUYECKOE 3arpsi3HEHUE

63 OKpy>Karormiel cpeasl Poip xumun B brbmmorexa LTOK

https://m.edso0.ru/00ae4270

PEIIeHNUN YKOJIOTUYECKUX MPOOIIEM.

64 O6o06menue o Teme "Baxkueimme bubmmorexa [JOK
METaJUIbI M UX COeIUHEHUS" https://m.edsoo.ru/00ae4270

65 IIpomexyTouHas aTTecTalus

66 O06001eHre u cucTeMaTU3aIys 3HaHUN. bubnuotexa [JOK
Huccounarus 37€KTPOIUTOB. https://m.edsoo.ru/00ae0dOa

67 O06o001IeHre U cucTeMaTU3aIys 3HaHUH. bubmmorexa [JOK
Hewmeramibl. https://m.edsoo.ru/00adb33c

68 O06001IeHre U CUCTEMaTU3aIMs 3HAHUH. bubnuotexa [JOK

Meramibl.

https://m.edsoo.ru/00ad9ch2
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OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68 4 7

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVI1 YYEHUKA

* Xumus, 8 kiacc/ Kysnenona H.E., Tutoa U.M., I'apa H.H., Axuronepnoe o6miectBo «M3narensctBo «IIpocseiienne»

» Xumus, 9 xknacc/ ,Kysnenora H.E., Tutora .M., I'apa H.H. Axuunonepnoe o61miectBo «M3narenbctBo «IIpocBenieHue

METOINUYECKHUE MATEPHUAJIBI J1JIAA YYUTEJIA

HaconoBa A.E. Xumus B Tabimmnax. 8—11 kiraccer. CnpaBodHoe nmocodue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-klass-bazovyy-uroven-metodicheskoe-po/

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
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