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MHNOACHUTEJIBHASA 3AIITMCKA

[IporpaMMa Mo XMMHUM Ha YpOBHE OCHOBHOTO OOIIEero oOpa3oBaHHUS COCTaBJIeHa Ha OCHOBE
TpeOOBaHUI K pe3yapTaTaM OCBOCHHUS OCHOBHOW 00pa3oBaTeNbHOH MPOrpaMMbl OCHOBHOTO OOIIEro
obpazoBanus, npeacraBieHHbIx B @I'OC OO0, a Taxke Ha OCHOBE (efepanbHOl pabouell mporpaMMbl
BOCITUTAHUS M C YU4ETOM KOHIICTIUY MPENoJaBaHus y4eOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX
opranmnzauusx Poccuiickoit @enepanuu.

[IporpaMma 1Mo XxuMuM JaéT MPEICTABICHUE O IENIAX, OOIIeH CTpaTerui 00ydeHUs, BOCIIUTAHUS U
pa3BuTHS O0YYarOmMXCsl CPENCTBaMU y4eOHOrO MpeAMeTa, YCTaHAaBIMBAEeT 00s3aTENbHOE MPEIMETHOE
coJiepXaHue, IpeaycMaTpuBaeT paclpeieseHne ero 1o KiaccaM M CTPYKTYpHpOBaHHE MO pas3jenaM U
TEéMaM IporpaMmbl II0 XHUMHWH, OIPEACTIACT KOJUYCCTBECHHBIC MW KAaYCCTBCHHBLIC XapaKTCPUCTUKH
COJIEpKaHMs, PEKOMEHIYEMYIO TOCIIEIOBATENIbHOCTh M3YUYEHUS XUMHUU C YYETOM MEXKIPEAMETHBIX W
BHYTPHIIPEIIMETHBIX CBSI3€H, JIOTMKK Yy4eOHOIr'o Tpollecca, BO3PACTHBIX OCOOEHHOCTEH O00yJaromuxcs,
orpesiessieT BO3MOXKHOCTH IMPEAMETa JIsl pealln3allii TpeOOBaHUH K pe3ysbTaTaM OCBOEHHS OCHOBHOM
00pa30BaTEeIbHOM MPOrpaMMbl Ha YPOBHE OCHOBHOIO OOIINEro oOpa3oBaHHs, a TaKXke TPEOOBaHMUN K
pesynbraTam oOydeHHsT XMMUH Ha YpOBHE IeNiell M3ydeHHs MpeaMeTa W OCHOBHBIX BHJIOB Y4eOHO-
MO3HABATENBHOM JIEITENBHOCTH 00Y4aIOIIErocsl M0 OCBOSHUIO YIeOHOTO CO/IePIKAHMSL.

3HaHWE XHMHUHM CIYy)KUT OCHOBOW JiIsl (DOPMHPOBAHUST MHPOBO33PEHHUsS OOYdaIONIErocs, ero
MPEICTABICHU O MaTepuajbHOM EIWHCTBE MHUpPA, BaXHYIO pOJb HrparT (OpMHpPYEMble XUMHEH
MIPEJCTABIIEHUSI O B3aMMOMNPEBPAIIEHUSIX OSHEPTHH, OO0 OHBOJIOIUHU BEIIECTB, O IYTSIX pEIIeHHS
rJ100aIbHBIX MPOOJIEM YCTOMYHMBOrO Pa3BUTHS YEJIOBEUECTBA — ChIPHEBOM, SHEPTETUUCCKOM, MHUINEBON U
9KOJIOTHYECKOI 0€30MacHOCTH, MPOOIIEM 37IPaBOOXPAHEHHUSI.

N3yueHue xumuu:

CHOCOOCTBYET peaju3alii BO3MOXHOCTEH HJIsi CcamMOpa3BUTHS U (OPMHUPOBAHHS KyIbTYPHI
JIMYHOCTH, e€ 00IIel U QYHKIIMOHAIBHOW IPaMOTHOCTH;

BHOCHUT BKJIaJ] B (DOPMHUPOBAaHUE MBIIIJICHUS U TBOPUYECKUX CIIOCOOHOCTEH 00yUaromuxcsi, HABHIKOB
WX CaMOCTOSITEIbHON Y4eOHOW IeATEeNhbHOCTH, JKCIEPUMEHTANBHBIX H HWCCIIEIOBATENBCKAX YMEHHIH,
HEOOXOJIMMBIX KaK B IIOBCEJHEBHOW KH3HH, TaK U B PO eCCHOHAILHON eI TEIbHOCTH;

3HAKOMHUT CO CHENU(PUKOW HAYYHOTO MBIIUICHHUS, 3aKIabIBAET OCHOBHI IIEIOCTHOTO B3IJIsA[a Ha
€IMHCTBO TPHUPONBI W YEJOBEKAa, SBISETCS OTBETCTBEHHBIM AITAallOM B (POPMHPOBAHWU E€CTECTBEHHO--
HayYHOU IPAaMOTHOCTH O0YyYaIOMINXCS;

crocoOCcTByeT (HhOPMHUPOBAHMIO IIEHHOCTHOI'O OTHOIIEHHWS K €CTECTBEHHO--HAYYHBIM 3HAHHSAM, K
MIPUPOJIE, K YEIOBEKY, BHOCHT CBOM BKJIA]] B 9KOJIOTHIECKOE 00pa30BaHUE O0YIATOIINXCSL.

JanHpie HampaBieHUs1 B 00YYeHNH XMUMHH O0ECTIeYMBAIOTCS CIEen(UKON comep kaHus yaeOHOTro
IpeaMera, KOTOPBI SBISETCS MeAarornieckd aJalTHPOBAHHBIM OTpakKeHHEM 0a30BOM HAYKHM XHMHUHU Ha
OnpenenEHHOM JTare e€ pa3BUTHSL.

Kypc xumum Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHWS OPHUEHTHPOBAaH HAa OCBOCHHE
00y4aloMMUMHCA CHCTEMBI I€PBOHAYAIBHBIX TOHSATHH XWMHH, OCHOB HEOPTaHWYEeCKOHM XUMHUH U
HEKOTOPBIX OT/IENbHBIX 3HAYNMBIX ITOHSITHIA OPTraHUYECKOH XUMUU.

CrtpykTypa comep:kaHus MPOrpaMMBbI 10 XUMUHU ¢(hOPMIPOBaHA Ha OCHOBE CUCTEMHOTO MTOJX0/1a K
e€ m3yuenuto. CopepikaHne CKIaABIBACTCS M3 CUCTEMBI MTOHITHHA O XHMHYECKOM 3JIEMEHTE U BEIIECTBE U
CHCTEMBI MOHATUH O XMMHUYECKOH peakiuu. O0e 3TH CHCTeMBI CTPYKTYPHO OpraHWU30BaHBI 110 MPUHITUITY
MTOCTIEIOBATENFHOTO Pa3BUTHS 3HAHMIA HA OCHOBE TEOPETUUYECKUX MTPECTABICHUI Pa3HOTO YPOBHSI:

— aTOMHO--MOJICKYJISIPHOTO YI€HUS KaK OCHOBBI BCEI'O €CTECTBO3HAHHS,

— Ilepuomuueckoro 3akona /I. 1. MenaeneeBa kak OCHOBHOTO 3aKOHA XMMUU;

— Yy4YeHHSI O CTPOSHUH aTOMa U XUMUYECKOH CBSI3H;

— IIpEACTaBIEHHUH 00 IIEKTPOIUTHIECKON JUCCOIUAIINY BEIECTB B paCTBOPAX.

TeopeTnueckue 3HaHUs PaCCMATPUBAIOTCSA HA OCHOBE YMIIUPUUYECKU MOTYYCHHBIX U OCMBICIIEHHBIX
(hakTOB, pa3BHBAIOTCS MTOCIEAOBATENFHO OT OJHOIO YPOBHSI K APYTOMY, BBITIONHSS (DYHKITUN OOBSICHEHUS



U MPOrHO3MPOBAHHUSA CBOMCTB, CTPOEHMSI M BO3MOXKHOCTEH MPAaKTHYECKOrO NMPUMEHEHUS U IOTy4YeHHs
M3y4aeMbIX BEILECTB.

OcBoeHrEe MPOrpaMMbl 1O XUMHH CIIOCOOCTBYET (POPMHUPOBAHUIO MPEACTABICHHUS O XUMUYECKON
COCTaBJISIONIEH HaydHON KapTHHBI MHpa B JIOTHKE €€ CUCTEMHOW MPHUPOJIbl, IEHHOCTHOIO OTHOLIEHUS K
HayyHOMY 3HAHHMIO M METOJaM II03HaHWS B Hayke. V3yueHuWe XMMUU NPOUCXOAWUT C TNPUBJICUYECHHEM
3HaHUI W3 paHee W3YYEHHBIX YUeOHBIX mpenmeroB: «OKpyxkatomuid Mupy», «buomorus. 5—7 xiaccel» u
«Dwusmka. 7 Kmacey.

[lpu w3ydeHWUM XUMHUHU MPOUCXOAUT (OPMUPOBAHHE 3HAHWI OCHOB XMMHYECKOW HAYKH Kak
00JIacTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTHYECKOW JAESTENbHOCTH YeNOBeKa W KaK OJHOTO U3
KOMITOHEHTOB MHPOBOW KYJIBTYpbHl. 3ajaya y4eOHOro MpeaMeTa COCTOMT: B (POPMHUPOBAHUU CHUCTEMBI
XUMHYECKUX 3HAHMM — BaKHEUIIMX (DAKTOB, IOHSATHHA, 3aKOHOB M TEOPETHYECKUX IOJIOKCHUM,
JOCTYITHBIX 000OIICHUIT MHUPOBO33PEHUYECKOr0 XapaKTepa, s3bIKa HayKd, B TPHOOLIEHWH K HAyYHBIM
METOJIaM TIO3HAHMS MPH M3YyYCHUU BEIIECTB M XMMHYCCKUX peakiuii, B (JOPMUPOBAHUU U Pa3BUTHH
MO3HABaTENbHBIX YMEHUH W WX TMPUMEHEHHH B y4eOHO-TIO3HABATENBHON M yueOHO-HCCIIeN0BATENILCKON
JeTelIbHOCTH, OCBOCHUU MPaBHJl 0€30MaCHOT0 O0PAIICHHUS C BEIIECTBAMH B ITOBCE/IHEBHOM JKHU3HU.

[Ipu u3ydyeHnn XMMUHM Ha YPOBHE OCHOBHOT'O 00IIero oOpa3oBaHus BAXKHOE 3HAYCHUE MPHOOPEH
TaKkue e, Kak:

— ¢dopmupoBaHHWE WHTEIEKTYaIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K caMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CAMOCTOSTEIILHOMY WPWHSTHIO pEIICHHH, CIHOCOOHOW aJanTHpPOBaThCS K OBICTPO
MEHSFOIIUMCS YCIIOBUSIM KU3HU;

— HampaBJIEHHOCTh OOy4YeHHWs] Ha CHCTEMaTHYeCKOe MPHOOIIEHHE OO0yJaromuxcs K
CaMOCTOSITEIbHOW IT03HABATEIILHON JIEATEIbHOCTH, HAay4YHbIM METOJaM I03HaHHSA, (HOPMHUPYIOIIUM
MOTHBAIIMIO U PA3BUTHE CTIOCOOHOCTEH K XHMUH;

— ofecriedeHHE  YCIIOBHUM, CIIOCOOCTBYIONIMX MPHOOPETEHUIO  OOYYaIONIUMHUCS  OIBITA
pa3HOOOpa3HOM AEATENbHOCTH, TO3HAHUS W CaMOIO3HAHMS, KIIIOUEBBIX HABBIKOB (KITFOUEBBIX
KOMIIETEHITNH ), UMEIOIINX YHUBEPCAIbHOE 3HAUEHHUE [T PA3JIMYHBIX BHIOB IESTEIFHOCTH;

— (opmupoBanue o0IIeH (YHKIIMOHAILHOW M €CTECTBEHHO-HAYYHOH IDAMOTHOCTH, B TOM YHCIIC
YMEHHH OOBSCHATH U OLIEHUBATH SBJICHHUS OKPYKAIOIIET0 MHPA, UCTIONB3YS 3HAHUS U OMBIT, TOTYYeHHbIE
MIpH U3YYEHWH XWMHH, TMPUMEHATh WX MPH pelIeHnH NpoOjeM B MOBCENHEBHOW XKM3HH U TPYAOBOH
TeSITeTbHOCTH;

— ¢opMupoBaHUE Y OOYYAIOIINXCS TYMaHHCTHYECKHX OTHOIIEHWH, TOHWMAaHHUS IIEHHOCTH
XUMHUYECKUX 3HAHUH IS BRIPAOOTKH HKOJIOTHYECKH IeIeCO00Pa3HOro MOBENEHHS B OBITY M TPYIOBOU
JEeSITETFHOCTH B IIETISIX COXPAaHEHUS CBOETO 37]0POBBS U OKPYKAIOIIEH MPUPOITHON CPEIIBL;

—pa3BUTHE MOTHBAallMM K OOYYEHHIO, CIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIIHTAHHUIO Ha
OCHOBE YCBOGHHs OOIIEYeIOBEUeCKUX I[EHHOCTEeH, TOTOBHOCTH K OCO3HAHHOMY BBIOODY MHpOQmia U
HaIPaBIEHHOCTH JATbHEHIIIEr0 00yYeHHsI.

OOmiee YMCIO 4YacoB, OTBEACHHBIX [UIsI HM3YYEHUS XUMHH Ha YpPOBHE OCHOBHOTO OOIIEro
oOpasoBaHus, cocTaBisieT 136 dacoB: B 8 kiacce — 68 gacoB (2 yaca B Hezeno), B 9 kimacce — 68 gacos (2
gaca B HEIETIO).



COJAEPKXAHUE OBYYEHMUSA

8 KUIACC

IepBoHayaIbHBIE XMMHYECKUE MOHATUS

IIpenver xumuu. Poib XMMUM B XKU3HU YENOBEKa. XMMHS B CHUCTEME HayK. Tela v BEHIECTBA.
Ou3nyecKkue CBOMCTBA BEIIECTB. ArperatHoe COCTOsSHUE BemiecTB. [loHsATHE O MeTomax MO3HAHUS B
xumuH. Yuctelie BemecTBa u cMecu. CriocoObl pa3/ielieHus: CMecei.

ATOMBI U MOJIEKYJbl. XUMHYECKHE JIeMEHTHl. CHMBOIB XMMHYECKHX 3JieMeHTOB. IIpocTeie u
CJIOJKHBIE BellecTBa. ATOMHO-MOJIEKYJISIPHOE yUEHHE.

Xumudeckas (opmyisa. BaleHTHOCTh aTOMOB XHMMHUYECKHX OJJIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BemiecTB. OTHOocuTendbHas aToMHas Macca. OTHOcHTenbHas MOJEKYJspHas Macca. MaccoBas
JIOTIST XUMUYIECKOT0 dJIEMEHTa B COCTMHCHUU.

KonmgectBo BemectBa. Monb. MomspHass macca. B3anMOCBS3b KOJIMYECTBA, MAcChl W UHCIA
CTPYKTYPHBIX €IMHHUII BellecTBa. Pacu€rel 1o opMysiaM XUMHUECKAX COCIMHEHHA.

du3uveckue U XUMUYECKHE SBJIEHUS. XUMHUECKas peakuus U e€ NMpHU3HaKh. 3aKOH COXpaHEHHs
Macchl BEIIEeCTB. XuMHUYecKue ypaBHeHHs. Kiaccudukarvs XUMHYECKMX peakiuid (COeaTuHEeHMs,
pas3iokeHus, 3aMelIeHus, 0OMeHa).

Xumuueckuii IKcnepumenm:.

3HAKOMCTBO ¢ XUMHYECKON MMOCYI0H, IpaBUIaMH padoThl B TabopaTopuu 1 MpuéMaMu oOpalieHus
C J1abOpaTopHbIM O0OpyJOBAaHUEM, H3YYCHHE M ONUcCaHWe (U3MUYECKMX CBOWCTB  00pa3IioB
HEOPraHMYECKUX BEIIECTB, HaOJIOJcHHE (Qu3nvecKkux (IUIaBJICHHME BOCKA, TasSHHUE JibJa, PacTHpPaHUE
caxapa B CTYIIKe, KHTICHHE W KOHJICHCAITUS BOBI) U XUMHUIECKHUX (TOPEHHME CBEYH, TIPOKATUBAHNE MEIHON
MIPOBOJIOKH, B3aMMOJICHCTBHE Mela C KHCIOTOH) SBICHWH, HAOMIO/EHNE W ONFCAHWE IPU3HAKOB
MIPOTEKaHUS XUMHYECKUX PeaKknnil (pa3ioKeHne caxapa, B3aMMOJACHCTBIE CEPHOM KUCIOTHI C XJIOPHIOM
Oapwsi, paznoxenne ruapokcuaa menu (I1) mpu HarpeBaHNu, B3aMMOJICHCTBHE JKele3a ¢ PaCTBOPOM COJTH
memu (I1), u3ydenne crmocoOoOB pa3meIeHHs] CMECEH: C TIOMOIIBIO MarHNuTa, (PUILTPOBAHUE, BEITIaPUBAHIE,
TUCTHUIALIASA, XpoMartorpadus, TpoBeleHHEe OUYMCTKHA IOBApEHHOM CONM, HAONIONEHHE W OIHCaHUE
pe3yabTaTOB TPOBEACHUS OIBITA, WILTIOCTPUPYIOUIETO 3aKOH COXPAaHEHHUS MAaccChl, CO3/aHWE MOJemei
MOJIEKY (IIapOCTEP KHEBBIX ).

BaxxHejinue npeacTaBuTe M HEOPraHUYECKUX BelleCTB

Bozayx — cmecs ra3oB. CoctaB Bo3ayxa. Kucmopon — anemMeHT u mpocToe BemectBo. Haxoxaenne
KHCIIOpOAa B IpUpoe, (PU3MIECKHE M XUMUICCKIE CBOMCTBA (peakiuu roperus). Okcunbl. [Ipumenenne
kucnopoma. CrmocoObl TOMydeHHs] KUCIOpoaa B J1abopaTopud ¥ TPOMBIIIIEHHOCTH. KpyroBopot
Kkucnopoza B mpuponae. O30H — amuroTportHas MOIU(GUKAIUS KACIOPOIa.

TermmoBoit  »ddekT XUMHUECKOW  pEaKIUH, TEPMOXHMHUYECKHE YpaBHEHHSA, JK30- W
SHAOTEPMHUYECKHE PeaKIuH. TOIINBO: Yroilb M MeTaH. 3arpsA3HeHHe BO3/AyXa, yCHJIEHWE IMapHUKOBOTO
a¢dexra, pazpyiieHre 030HOBOTO CIIOSI.

Bomopon — snmemeHT u mpocToe BemecTBO. HaxokneHue Bojopoia B MpHpoae, (U3NYEecCKHue U
XMMHUYECKHE CBOMCTBA, MPAMEHEHHE, CITOCOObI momydeHns. Kuciorsr u conu.

Monsipablit 006EM Ta30B. PacuéTpl 0 XUMUYECKUM ypaBHEHUSIM.

®usnueckue cBoiicTBa Boabl. Boma kak pactBoputenb. PactBopel. HacklieHHble U
HEHACHIIIIEHHBIE PAacTBOpPHL. PacTBOpHMOCTh BellecTB B BOze. MaccoBasi JIOJsl BEIIeCTBa B PacTBOpE.
Xumudeckre cBoiictBa Bopl. OcHOBaHUs. Poib pacTBOpOB B pUpPOJIE U B JKU3HU YeloBeka. Kpyrosopor
BOJIBI B IpUpojie. 3arpsa3HeHre IPUPOAHBIX Boja. OXpaHa U OYMCTKA MPUPOIHBIX BOJI.

Knaccudukanuss  Heopranmyeckux  coeamHeHuid.  Oxkcumel.  Knaccudukanus — oKCHIOB:
coieoOpasytomre (OCHOBHBIE, KHCIOTHBIE, aM(OTepHbIe) W HeconeoOpasyromue. HomeHkmatypa
okcuioB. Pu3nyecKkre U XUMHYECKHE CBOWCTBA OKCHIOB. [lomydenne okcruaoB.

OcHoBanus. Knaccudukaiuss ocHOBaHWH: MIENOYN U HEPaCTBOPUMbBIE OCHOBaHMS. HoMeHKmaTypa
ocHOBaHMM. DU3HUECKHE U XUMUYECKHE CBOMCTBAa ocHOBaHMM. [lonydyenne ocHOBaHUM.



Kucnorel. Knaccudukanus kucnor. Homenknarypa kuciaor. @usnueckue U XMMHYECKHE CBONCTBA
kucnot. Psag akrusnoctu metasuioB H. H. bekerosa. Ilonyyenue Kucnor.

Conu. Homenknartypa coneil. @u3ndeckne 1 XMUMU4eckre cBoiicTBa coiell. [lomyuenue coneit.

I'enernueckast CBSI3b MEXY KiIacCaMH HEOPTAaHUYECKUX COCAMHCHHUI.

Xumuueckuii IKcnepumenm:.

KayeCTBEHHOE OINpe/eieHNe COJEpXKaHWsS KUCIOpoJa B BO3AyXe, IONydeHHE, COOHMpaHHe,
pacro3HaBaHUE M U3YYEHHE CBOMCTB KHCIOPO/a, HAOJIO/ICHUE B3aMMOICHCTBUS BEIIECTB C KUCIOPOIAOM
U yCJIOBUS BO3HUKHOBEHHUS W IPEKpalllcHUs ropeHus (IoXkapa), 03HaKOMJICHUE ¢ 00pa3liaMi OKCHIOB U
OIMCAaHWE WX CBOWCTB, INOJy4YCHHE, COOHMpaHUE, paclO3HABaHWE M M3YyYCHHE CBOWMCTB BOAOpPOJAA
(ropenne), B3aumomeiictBue Bomopoma ¢ okcumomM Meau  (II)  (Bo3MOKHO — HMCMONB30BaHHE
BHJICOMAaTEpHAaIioB), HaOIIO/IeHne 00pa3IoB BEIIECTB KOMUYECTBOM | MOIb, HCCIIe0BaHHE 0COOSHHOCTEH
pacTBOpPEHHUs] BEHIECTB C PAa3JIMYHOM pacTBOPUMOCTHIO, MPUTOTOBJIEHUE PACTBOPOB C OMNpPEIETIEHHON
MaccoOBOM J0iel pacTBOPEHHOIO BEIIECTBA, B3AUMOJICHCTBHE BOABI C METAJIaMHU (HATPHEM U KaJIbIIHEM )
(BOBMOXXHO HCIIONB30BAHUE BHJICOMATEPUAJIOB), HCCIEIOBAaHUE OOpA3IlOB HEOPraHWYECKHX BEIICCTB
pPa3IMYHBIX KJIACCOB, HAOIIOACHUE M3MEHEHUS OKPACKU WHIWKATOPOB B PACTBOpPAX KHUCIOT M IIETIOUEH,
nuszydenne B3ammoneiictBus oxcuma memu (1) ¢ pacTBopoM CepHO#M KHMCIOTHI, KHCIOT C METajulaMH,
peakumii HeMTpanu3aluy, MOJIy4eHUE HEPACTBOPUMBIX OCHOBAHMM, BBITECHEHUE OJTHOTO METaJlIa IPyruM
W3 pacTBOpa COJHU, PENICHNE SKCIIEPUMEHTAIBHEIX 3a7a4 10 TeMe «BakHeimme K1acchl HEOPraHUIECKUX
COEMHEHUI».

IMepuonuyeckuit 3axkoH u Ilepuoguyeckas cucrema xumuyeckux 3jgementoB JI. HN.
MenpaeneeBa. CrTpoeHne aTroMoB. XuMHuyeckash CBsI3b. OKHCIUTEIbHO-BOCCTAHOBHTEIbHbIE
peakinun

HepBBIe ITOIIBITKH KJIaCCI/I(bI/IKaHI/H/I XUMHUYECKHUX »dJieMeHTOB. IloHsTne o rpymnmnax CXOIHBIX
37eMeHTOB (IIENOYHbIE W IIENOYHO3EMENbHbIE METAaJIbl, TAJOTeHbl, WHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEpHBIC OKCUIBI ¥ THIPOKCHIEL.

Ilepuonnueckuii 3akoH. Ilepuonuueckas cucremMa xumuueckux snemeHToB JI. M. Menpeneesa.
Koporkonepuonnas u mmuaHONIEproAHas GopmMbl [leproamdeckoil CHCTEMBI XUMHYECKUAX 2JIEMEHTOB /.
N. Menneneesa. Ilepuonbl u rpynmnbl. PU3NUECKU CMBICI TOPSJIKOBOTO HOMEpPA, HOMEPOB Ieproaa U
CPYIIIbI 3JIEMEHTA.

Crpoennie atoMoB. CocTaB aTOMHBIX siiep. M3orombl. OneKTpoHBL. CTpoeHHE 3ICKTPOHHBIX
0001109eK aToMOB TepBEIX 20 XUMHYEeCKHX 3jeMeHToB lleprommdeckoii cucremsr JI. M. Menpaeneena.
XapakTepucTuka XUMHYECKOro 3JIeMEeHTa Mo ero mnosnoxeHutro B Ilepuomumueckoit cucreme J[. .
Mengeneena.

3aKOHOMEpPHOCTH W3MEHEHHUS paJuyca aTOMOB XHMHUYECKHX D3JIEMEHTOB, METAJUIMYECKHX W
HEMETAJNINYECKUX CBOMCTB MO IrpynaM U NepUoIaM.

3nauenue Ilepuonnueckoro 3akoHa u Ilepuoguueckoil CUCTEMBl XUMHUYECKUX 3JIEMEHTOB I
pa3BuTUs Hayku U npaktuku. [. 1. MenaeneeB — yu€HbII U rpakIaHUH.

Xumudeckas cBsizb. KoBaneHTHas (TOJSpHAs W HEMONSPHAs) CBSA3b. DJIEKTPOOTPUIATENHHOCTh
XUMUYECKHUX 371eMEeHTOB. VIOHHAas CBS3b.

Crenenp okuciaeHusi. OKHUCIUTENBbHO--BOCCTAHOBUTEIbHBIE peakuuu. [Ipoleccel OkuciIeHUs u
BOCCTaHOBJICHUSI. OKUCIUTETN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm.

n3ydeHrne 0o0pas3IioB BEIIECTB METAJIOB U HEMETAJUIOB, B3aMMOJACHCTBHE THAPOKCHIA ITMHKA C
pacTBOpaMH KHUCJIOT U LIETOYEH, MPOBEAECHUE OMNBITOB, WUIIOCTPUPYIOIIHUX MPUMEPHl OKUCIUTEIBHO-
BOCCTaHOBHUTENBHBIX peaklnuii (rOpeHre, pEeaKkIluu Pa3IIoKEHs], COSTUMHEHNS).

Mesrcnpeomemnuwie ceasu

Peanuzanus MeXNpeAMETHBIX CBSI3€H NpPU U3YyYEHUU XUMHU B § KJacce OCYLIECTBIISIETCS 4epe3
WCIIONb30BaHME KaK OOIINX €CTECTBEHHO--HAYYHBIX ITOHITH, TaK U TIOHATHIA, SBISIONNXCS CHCTEMHBIMU
JUTSL OTAENBHBIX MPEAMETOB €CTECTBEHHO--HAYYHOr'O LIUKIIA.



OOmue ecTecTBEHHO--HAY4YHBIE TOHSATHA: HAYYHBIH (akT, TUIIOTE3a, TEOpHUs, 3aKOH, aHAIIU3,
CHHTE3, KiaccHpHUKaluus, MEPUOAUYHOCTh, HAOIIOACHHUE, SKCIEPUMEHT, MOJACIMPOBaHHE, HW3MEpEHHE,
MOJI€Ib, SIBJICHHE.

®dusuka: MaTepusi, aToM, 3JEKTPOH, MMPOTOH, HEUTPOH, UOH, HYKIIU, U30TOMNbI, paAHOaKTUBHOCTb,
MOJIEKYNa, JJIEKTPUUECKUI 3apsii, BEIIECTBO, TeNo, 00bEM, arperaTHoe COCTOSHHME BeIecTBa, TIas,
(u3nvecKre BETNYHNHBI, SIMHHIIBI H3MEPEHHUs, KOCMOC, TIaHETHI, 3BE3/1b1, ComHIIe.

Buonorus: Gorocunres, apixanue, ouochepa.

l'eorpadus: armocdepa, rumpocdepa, MHUHEpPadbl, TOPHBIC IOPOJBI, IIOJEC3HBIC HCKOMAEMBIE,
TOIUIMBO, BOAHBIE PECYPCHI.

9 KJIACC

BemecTBo u XuMHYecCKasi peakus

ITepuommueckuii 3akoH. Ilepuonuueckas cucrema xumudeckux asnemeHToB Jl. M. MeHneneesa.
Ctpoenne aToMOB. 3aKOHOMEPHOCTH B H3MEHEHHU CBOWCTB XMMHYECKHX D3JIEMEHTOB IEPBBIX TPEX
NnepuoJa0B, Kajiud, KajJblud W HUX COCI[I/IHeHI/Iﬁ B COOTBCTCTBUHU C IIOJIOKCHHEM JJIEMEHTOB B
Ilepuoanueckoi cucTeEME U CTPOEHUEM UX aTOMOB.

CTpOGHI/Ie BEIICCTBa: BUAbI XUMHUUYECKON CBSI3U. THIIBI KPpHUCTATIIIUYCCKUX peHIéTOK, 3aBUCUMOCTbH
CBOMCTB BEUIECTBA OT TUIIA KPUCTAUIMUECKOW PEIIETKU U BU/Ia XUMAYECKOW CBS3H.

Krnaccudukarnys u HOMEHKJIATypa HEOPTraHWYECKMX BEIIECTB. XHMMHUYECKHE CBOWCTBA BEIIECTB,
OTHOCAIIUXCA K Pas3siinuHbIM Kj1accaM HCOPraHN4CCKUX COC)II/IHGHPIFI, TCHETNYCCKasAa CBA3b
HCOPraHM4C€CKUX BCHICCTB.

Krnaccudpukammss XuUMHYECKHX peEaKIUil MO pa3iNYHbIM TNpU3HAKaM (M0 YHUCIYy M COCTaBy
YUYACTBYIOIIMX B PEAKIMH BEIIECTB, IO TEIIOBOMY 3((eKTy, MO HU3MEHEHHIO CTENeHEH OKUCICHUS
XUMHYECKUX DJIEMEHTOB, MO OOpPaTHMMOCTH, MO y4YacTHIO KaTalu3aropa). JK30- W JHIOTEPMUYECKHE
peaxIm, TEPMOXUMUIECKHE YPAaBHEHUS.

ITonsiTHe 0 CKOpOCTH XHMHYECKOW peakmuu. IlorsTe 00 OOpaTHMBIX W HEOOPATHUMBIX
XUMHYECKUX peakiusix. [[oHsATHEe O TOMOTreHHBIX W TeTepPOreHHbIX peaknusx. [loHaTHe o Karamuse.
[lonsarne o xumuyeckoM paBHOBecHH. (DaKTOpBI, BIHAIONIME HA CKOPOCTh XUMHYECKOH pEakInu MU
MTOJIOYKEHNE XUMUIECKOTO PAaBHOBECHSI.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE  PEAKIMH,  JJIEKTPOHHBIA  OallaHC ~ OKHCIHTENBHO-
BOCCTaHOBHUTENHHON peakiinu. COCTaBIEHNE YPaBHEHUH OKMCIHUTEIBHO--BOCCTAHOBUTEIBHBIX PEAKIIHNA C
WCIIONIB30BaHMEM METO[a SJIEKTPOHHOTO OaaHca.

Teopus MEKTPOTUTHYECKONW TUCCOIUAIH. DJIEKTPOIUTHI M HEANEKTPOIUTHI. KaTHOHBI, aHWOHBI.
MexaHn3M TUCCOIMAINH BEUIECTB C PAa3IUYHBIMHA BHIAMH XMUMHUYECKOi CBs3Hu. CTENeHb AUCCOLNAIINN.
CwIIbHBIC U CITA0OBIC DJIEKTPOJIUTEHI.

Peakmmun moHHOrO oOOMEHAa. YCJIOBHS TPOTECKAHHWS pEaKIWi HWOHHOTO OOMEHa, IIOIHBIE |
COKpAIllEHHbIE HOHHBIC YypaBHEHHUs peakuuid. CBOMCTBAa KHUCIOT, OCHOBAaHUHM U COJIEH B CBETE
MIPEJCTABIIEHUH 00 JIIEKTPONIUTHYECKON Awccornuanmi. KauecTBeHHBbIE peaknuy Ha WOHBI. lloHsATHE O
TUAPOIIN3E COJIEH.

Xumuueckuit IKcnepumeHm:

O3HAKOMJIEHHE C MOJENSIMHU KPHUCTAJUIMYECKUX PEHIETOK HEOPTaHWYECKUX BEIIECTB — METAIJIOB U
HeMmeTauioB (TpaduTa W anMmasa), CIOKHBIX BEIIECTB (XJIOpHIa HATpPHs), MCCIENOBAaHUE 3aBHCHUMOCTH
CKOpOCTH  XWMHYECKOH peakmuh OT  BO3JCWCTBUA  PA3NUYHBIX  (PAKTOpOB,  HCCIEOBAHHE
AJIEKTPOITPOBOHOCTH PACTBOPOB BEIIECTB, MpoIllecca IMCCONHMAINN KHCIOT, INeNode H  cojel
(BOBMOXXHO WCTIONB30BAHKME BHJIEO MATEPUAJIOB), MPOBEEHHE OMBITOB, MILTIOCTPUPYIOMIUX MPU3HAKH
MPOTEKaHUsl PEaKIMii MOHHOro oOMeHa (oOpa3oBaHME OCajKa, BBIJECIEHHE raza, oOpa3oBaHHE BOIIBI),
OITBITOB, WJLTIOCTPUPYIONINX MPUMEPHI OKHCIUTEIEHO-BOCCTAHOBUTEIBHBIX PeaKIuii (TOpeHue, peakiun
pasNoXeHHs, COCAMHEHUS), pacllO3HaBaHHE HEOPraHWYECKUX BEIIECTB C TOMOIIBI0 Ka4eCTBEHHBIX
peakuuii Ha MOHBI, PELICHNE SKCIIEPUMEHTANIBHBIX 3a1a4.



HemeTanabl 1 UX cCOeIMHEHUS

OOmmas xapakTepucTHKa ranoreHoB. OCOOCHHOCTH CTPOCHHUS aTOMOB, XapaKTepHBIE CTeleHH
okucnenus. CtpoeHue U Qpu3nyeckue CBOMCTBA MPOCTHIX BELIECTB — rajoOreHOB. XUMHUYECKHAE CBOMCTBA
Ha IpuUMepe XJiopa (B3auMOACHCTBHE C MeTalJIaMH, HeMeTaulaMH, 1ienodamu). XnopoBogopoa. ConsiHas
KHMCIIOTa, XUMHYECKHE CBOICTBa, MOJNydyeHHE, NpuMeHeHue. JleficTBHE XJopa M XJIOpPOBOJIOpOIa Ha
OpraHu3M YCjI0BCKaA. Baxneiimue XJIOpHUIBI 1 UX HAXOKACHUE B IIPHUPOJIC.

O6mas xapakrepucTuka 3yeMeHToB VIA-rpynmbl. OcOOGHHOCTH CTPOSHHS aTOMOB, XapaKTepHbIC
crerieHn okuciieHus. CTpoeHHe W (U3MYECKHE CBOWMCTBA MPOCTBHIX BEIIECTB — KHCIOPOJAa W CEpBI.
AJJTOTPOITHBIE MOAM(UKAIMK KUCIOpOJa W cepbl. XHUMHUYECKHE CBoMcTBa cephl. CepoBoaopo,
CTpOCHHUE, (1)I/I3I/I‘IGCKI/IG U XHMHUYECKHE CBOMCTBA. OKCI/IILI)I CCpBl KaK MPCACTABUTCIIN KHUCIOTHBIX
okcuzoB. CepHasl KHCIOTa, (U3MUECKHE W XUMHUYECKHE CBOWCTBa (0OIIMe Kak MpEACTaBUTENs Kiacca
KACIOT W crnenrpuveckre). XUMHUUECKHE PEaKIUH, JISKAIle B OCHOBE IMPOMBIIUIEHHOTO crocoba
TIOJIY9CHHSI CEpHOM KHUCIOTHL IlpumeHeHme cepHOM KUCHOTHL. CONM CEpHONW KHUCIOTHI, KaueCTBEHHAas
peakius Ha cyiabgar-uoH. HaxoxkaeHue cepbl U €€ COSINMHEHUM B MpHUpoje. XUMHUECKOe 3arps3HEHHE
OKpYXAIOIIel Cpenbl COCTUHEHUSMH Cephl (KUCIOTHBIC JOXKIH, 3arpsS3HEHHE BO3yXa W BOJOEMOB),
CIIOCOOBI €ro MPeOTBPAILEHHSI.

OOmias xapakTeprcTuka dyeMeHTOB VA-rpynmbl. OcOOSHHOCTH CTPOEHHS aTOMOB, XapaKTepHBIE
CTETIEHH OKHUCJIEHMs. A30T, pacnupocTpaHeHHWe B Tpupone, (U3WYecKue W XUMHYECKHUE CBOWCTBA.
KpyroBopor aszora B mpupope. AMMHAK, ero (U3NYECKMEe W XHUMHYECKHE CBOWCTBA, MOIYyYEHHE H
IIPUMEHCHUE. Comnu aMMOHHA, UX (1)I/ISI/I‘ICCKI/IC U XUMHWYECKUEC CBOﬁCTBa, IIPUMCHCHUC. KauectBennas
pfaKkuys Ha MOHBI aMMOHMUS. AsorHasg KHCJI0TAa, eé IMOJIy4YCHUC, (1)I/I3I/I‘ICCKI/IC M XUMHWYECKHE CBOMCTBa
(oOmme Kak MpeACTaBUTENs Kiacca KUCIOT M cnenuguveckue). Vcroiab3oBaHUE HUTPATOB M CoJeH
aMMOHHSI B KayeCTBE MHHEPAJIbHBIX yA0OpeHWH. XWMHYECKOe 3arpsA3HEHHE OKPYXKAIoIled Cpersl
COCIMHEHUSAMHU a30Ta (KUCIOTHBIE IOXAW, 3arps3HEHHE BO3MyXa, MOYBHl M BomoémoB). dDocdop,
aJjutoTpornHele Momudukaiuu Gocdopa, pusudeckue u xummuueckue cBoiictBa. Okcun docdopa (V) u
dochoprast kuciora, GU3MUECKMEe U XUMHUYECKUE CBOWMCTBA, mojydeHue. Mcmonb3oBanue (ochartor B
KauecTBe MUHEPaJIbHBIX YAOOPEHMIA.

OO6mrast xapakTepucTuka 3J1eMeHToB [VA-Tpynmnel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTepHbBIS
CTETeHN OKUCJIEHHUS. YTIEpO, ajuTIOTPOIHbIe MOAN(DHUKAIINH, pacIpOCTpaHeHNE B MpHUpoae, hr3ndeckue
U XuUMHYECKHe cBoicTBa. AncopOmus. KpyroBopor yriepoma B mpupome. OKcuAsl yriepoma, WX
(m3uUeckre W XWMHAYEeCKHe CBOWCTBA, ACHCTBHE Ha JKMBBIE OPTaHMW3MBI, MONYyYEHHE W TPHUMEHEHHE.
OKonornyeckue mpoodiIemMsl, CBI3aHHbIE ¢ okcuaoM yriepoaa (IV), rumoresa riobambHOrO MOTETITIEHUS
KJTUMAaTa, MapHUKOBBIN 3 dekT. YTronmpHas KucIoTa U €€ conr, uX (pu3muecKre 1 XUMHUIECKHE CBOWCTBA,
monydeHre u npuMeHeHne. KadecTBeHHast peakis Ha KapOoHAT-MOHBL Vcmomb3oBaHue KapOOHATOB B
OBITY, METUITHE, TPOMBIIUIEHHOCTH U CETHCKOM X O3S CTBE.

[lepBoHavanpHBIC MOHATHS 00 OPraHWYECKUX BEIeCTBaX KaKk O COCNMHEHHSIX yrieponaa (MeTaH,
9TaH, STUJIEH, alleTHUIIEH, ATAHOI, TTHUIEPHH, YKCYCHas KucioTa). [IprupomHbie HCTOYHHUKY YTIIEBOIOPOIOB
(yromp, mnpuponmHbBIA Ta3, HEPTHh), MPOAYKTH UX TmepepaboTku (OeH3WH), WX pPOIb B OBITY H
MpoMBIIUTEHHOCTH. [loHSITHE O OMONOrMYEecKH Ba)KHBIX BEIIECTBAX: JKHMPAX, OENKaX, YrleBoIax — U UX
POTH B JKM3HHU YeJoBeka. MaTeprallbHOe eMMHCTBO OPTaHMYECKIX U HEOPTAaHUYECKUX COSITUHEHHM.

Kpemnwuii, ero ¢u3ndeckne U XUMUYECKHE CBOWCTBA, MOIydeHHEe W TpuMeHeHne. CoeanHeHus
KpemHuss B npupozge. OOmme mpeacraBienuss o6 okcuge kpemuus (IV) u KpeMHHEBO#H KHCIOTE.
CunkaThl, UX HCIIONB30BaHKUE B OBITY, B IMPOMBINUICHHOCTH. BakHele cTpouTeNnbHbIE MaTepHAabl:
KepaMHuKa, CTeKJIo, IIeMEHT, OeToH, ene300eroH. IIpobmeMbl 0e30MacHOrO  HCIONB30BaHUS
CTPOUTENBHBIX MAaTEPUAJIOB B TIOBCEAHEBHOM JKU3HU.

Xumuueckuii IKCnepumeHm:

M3y4YeHHe O0O0paslloB HEOPraHWYECKHMX BEIIECTB, CBOMCTB CONSHOW KHCIOTHI, IPOBEICHHUE
KAaueCTBEHHBIX pEaKIHWii Ha XJIOPUA-UOHBI M HAONIOJCHHWE NPU3HAKOB WX IIPOTEKAHUs, OIIBITHI,
oTpaxaromue (U3NYecKue M XUMHUYECKHE CBOICTBAa TaJloOTeHOB M HX COCAWHEHHH (BO3MOXKHO
UCIOJIb30BaHME BUAECOMATEPHAIIOB), O3HAKOMJICHHE ¢ 00pa3laMM XJIOPUIOB (TaJIOreHUIOB),



O3HaKOMJICHHE C 00pa3uaMu cepbl U e€ cOeqUHEHHMSIMH (BO3MOXKHO MCIOJIB30BaHUE BUIECOMATEPHAIIOB),
HaOJIo/IeHHEe Tpoliecca OOYIJIMBaHUSI caxapa Mof ACHCTBHEM KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI,
M3Y4CHUE XUMUYECKHX CBOMCTB pa30aBJICHHOM CEPHOMN KHUCIIOTHI, TPOBEACHNE KAYECTBCHHOM PeaKIuy Ha
cynb(haT-uoH W HaOMOACHHE TpU3HAKa €€ MPOTeKaHUs, O3HAKOMIIEHHE C (PU3WYECKUMH CBOWCTBaAMHU
azora, ¢pocdopa 1 UX coeTUHEHHH (BO3MOXKHO HCIOIb30BAHUE BHAEOMATEPUATIOB), 00pa3liaMu a30THBIX
u QochopHBIX yIOoOpeHUH, MoaydeHHe, cOOMpaHHE, PACIO3HABAaHUE W U3YyUCHHE CBONCTB aMMHAaKa,
MPOBEJICHUE KAYCCTBEHHBIX PEAKIUH Ha HOH aMMOHHMS W (ochaT-WOH U HM3y4eHHE NPHU3HAKOB HX
MPOTEKaHUs, B3aUMOJEWCTBHE KOHIIEHTPUPOBAHHOM a30THOM KHCIOTHI C MeIblo (BO3MOXKHO
WCTIOJIb30BaHME BUACOMATEPHAIIOB), M3y4YeHHE MOJENEH KPUCTAJUIMYECKUX PelIéToK anMasa, rpadmura,
¢ynnepeHa, 03HaKOMIIEHHE C TIPOLIECCOM aICOPOLMK PACTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIIIEM H
YCTPOMCTBOM MPOTHBOTasa, MojydeHue, coOupaHue, pacrmo3HaBaHue M M3yYeHUE CBOMCTB YTIEKHCIIOTO
rasa, IpoBE/ICHUE KAYeCTBEHHBIX PEaKIMii Ha KapOOHAT M CHJIMKAT-WOHBI M M3yYCHHE NMPU3HAKOB WX
MPOTEKaHUs,  O3HAKOMJIEHHME C  MPOAYKIHMEeH  CHJIMKATHOW  TPOMBIIUIEHHOCTH,  pelIeHHe
JKCIIEpUMEHTANIBHBIX 3aja4 1o TeMe «BakHeile HeMeTamIbl ¥ UX COSIUHEHUS.

MeTanjbl 4 UX COeTUHEHHUS

OOmiass xapakTeprcTUKa XMMHYECKHX DJIEMEHTOB — METAJIOB HA OCHOBAaHWHM HMX IIOJIOKEHHS B
[Tepuomuueckoit cucreme xumudeckux snemerToB [J[. M. MenneneeBa u crpoenust atomoB. CTpoeHue
MeTaJUIoB. Merajuinyeckasi CBS3b M MeTaJUIMdecKas KPUCTAIMYecKas peméTKa. DIeKTPOXUMHUYECKUN
pAa HampsbkeHuH MerayuioB. (DHU3MYECKME M XMMHUYEeCKHe CBoiicTBa MeramuioB. OOmme crmocoObt
mosydeHusi MeTayyioB. [IoHSATHE 0 KOppO3WK METasIOB, OCHOBHBIE CITOCOOBI 3aIIUTHI UX OT KOPPO3UH.
CrnnaBsl (cTanb, 4yTryH, JIOPATIOMUHAN, OpOH3a) M UX IPUMEHEHHE B OBITY U IMPOMBIIIJIEHHOCTH.

[llenounsie meTauibl: mojoxkeHue B llepuoanueckoil cucreMe Xxumuueckux siiementos [l .
MenneneeBa, CTpOGHHE WX aTOMOB, HaXOXJEHHE B Mpupoae. Pu3nveckne U XMMUYECKHE CBOWCTBA (Ha
npuMepe HaTpusd U Kaiwsi). OKCHIBI ¥ THAPOKCUABI HATpHs M Kayws. [IpuMeHeHne meIoyHbpIX MEeTaJljIoB
U UX COCAVHEHU.

[[lenoyHO3eMENbHBIE METAJIBI MarHuii W KajnpUuui: nonoxeHne B llepumonumueckoil cucreme
xuMHu4eckux saemeHToB J[. Y. MeHneneeBa, CTpoeHHE X aTOMOB, HAXOXJEHUE B Npupojae. Puzndeckue
W XUMHUYECKHE CBOICTBA MarHuWd W Kaublvd. BakHeimme coequHeHHs KaidblHA (OKCHI, THAPOKCH]I,
comm). JKECTKOCTH BOABI M CITOCOOBI €€ yCTpaHSHHUS.

AmoMuHMIA: TToNOKeHue B [leproamieckoi cucTeMe XUMHIeckux 3ieMeHToB J[. 1. Menneneena,
CTpOGHHE aToMa, HaxoXkaeHne B mnpupoge. Duznyueckue W XUMHYECKHE CBOWCTBA aJIFOMHUHUS.
AmdorepHBIE CBOICTBA OKCHAA ¥ THAPOKCHIA ATFOMUHUSI.

Kenezo: monoxxkenue B Ilepuomuueckoil cucreme xumudeckux snemeHToB J. Y. Menjeneea,
CTpOGHHE aToMa, HaXOoXJeHne B mpupoae. PU3MUecKHe W XUMHUYECKHE CBOWCTBa xemne3a. OKCHBI,
ruapokcuasl U conu xenesa (II) u sxenesa (I11), ux cocras, cBoiicTBa U MOTydEHHE.

Xumuueckuit IKcnepumeHm:

O3HAKOMJIEHHE C OO0pasllaMH METaJIOB W CIUIaBOB, WX (U3WYECKHMH CBOHCTBaMH, H3y4YCHHE
pe3yabTaTOB KOPPO3WM METAUIOB (BO3MOXKHO HCIIONB30BaHHWE BHEOMATEPHUAIOB), OCOOEHHOCTEH
B3aMMOJICHCTBUS OKCHJA KaJIbLUS W HATPUSA C BOAOH (BOSMOXKHO HWCIOJIH30BAHHE BHICOMATEPHUAIIOB),
WCCIIeJIOBAHNE CBOWCTB KECTKOM BOJBI, TIpoIllecca TOPEHHUS JKene3a B KucIopoie (BO3MOXKHO
WCIONB30BaHNE BHUICOMATEPUATIOB), TIPU3HAKOB MPOTEKaHUS KaYeCTBEHHBIX PEaKIMii Ha WOHBI: MarHus,
KaIlbIUsl, aTfOMUHNA, IMHKA, xene3a (1) u xenesa (I11), mequ (1), HabmroaeHne u omMcaHue TIPOIECCOB
OKpallMBaHWs IUIAMEHW HWOHAMH HATpHs, Kanud MW Kaiublusd (BO3MOXKHO  HCIOJIh30BaHUE
BHJICOMATEPHAIIOB), UCCIIe0OBaHEe aM(OTEPHBIX CBOWCTB THAPOKCHIA alFOMUHHS U THIAPOKCH]IA ITUHKA,
pelIeHne SKCIepUMEHTANBHBIX 331249 10 TeMe «BakHeWIne MeTalibl U X COSAMHEHUS.

XuMHS U OKPYKAKOLIas cpeaa

BemectBa 1 marepuainsl B MOBCETHEBHON XM3HH YelIOBeKa. be3omacHoe MCIOIb30BaHNE BEIIECTB
Y XUMHYECKHX peakinuil B ObITy. [lepBast moMolhs Mpyu XUMUYECKAX 0XKOTaX U OTPaBIICHHSIX.

XUMUYECKOe 3arps3HEHHE OKpYKawIel cpensl (TpeaenbHas JOMYyCTHMAas KOHIICHTPAIIHS
Beriects, nainee — [1JIK). Poxp xuMun B pemieHnn 3KOIOTHYECKUAX TPOOIIeM.



Xumuueckuii IKCnepumenm:

H3y4YeHHe 00pasiioB MaTepUasoB (CTEKIIO, CIIJIABBI METAJLIOB, TOJMMEPHBIC MATEPHAIIH).

Mesicnpeomemnole cés3u

Peanuzaiiss MOKIPEAMETHBIX CBSI3eH MPH M3YUYCHHH XHMHH B 9 Kilacce OCYIIECTBIIACTCS depes3
HCTIOb30BAHKME KaK OONIUX €CTCCTBEHHO-HAYUHBIX MOHSITHMN, TaK M TOHSATHH, SBJSIONUXCS CHCTEMHBIMU
JUTSL OT/ICNBHBIX MPEIMETOB €CTECTBEHHO--HAYIHOrO I[HKIIA.

OOmme ecTeCTBEHHO-HAYYHBIC TMOHSATHS: HAYYHBIH (akKT, TUIOTe3a, 3aKOH, TEOPHS, aHaJu3,
CUHTE3, Kiaccu(uKaiys, MEpUOAMYHOCTh, HAONIOJEHUE, SKCICPUMEHT, MOJCIMPOBAHHE, H3MEPEHHE,
MOJIeTIb, SIBJICHUE, MTAPHUKOBBIA 3P (HEKT, TEXHOIOTHSI, MaTepUabl.

®usuka: MaTepusi, aTOM, 3JEKTPOH, POTOH, HEUTPOH, MOH, HYKIIU/I, U30TOMbI, PAJNOAKTUBHOCTD,
MOJICKYJa, DJCKTPUUYECKHU 3apsil, MPOBOAHUKH, IOMYIPOBOAHUKH, JIUIJIEKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TeNo, O0OBEM, arperaTHoe COCTOSHME BEIIECTBAa, Ta3, pPacTBOp, pPaCTBOPUMOCTE,
KpHUCTALIIMYCCKasd peméTKa, CIIJIaBBI, q)HSH‘{eCKI/Ie BCIIMYMHBI, C€AWHUIILI HN3MCPCHUSA, KOCMUUYCCKOC
MPOCTPAHCTBO, TUIAHETHI, 3BE3/161, COMTHIIE.

buonorust:  goTocwHTe3, JABIXaHWe, OHOcdepa, IKOCHCTEMa, MHUHEPaIbHBIE YAOOpEHHH,
MHKPO3JIEMEHTBI, MaAKPO2JIEMEHTBI, ITUTATCIILHBIC BCIICCTBA.

Ieorpadus: armocdepa, rumpocdepa, MHUHEpPaAIbl, TOPHBIC IOPOJIbI, IOJEC3HBIE HCKOIMAEMBIE,
TOILUIMBO, BOJHBIE PECYPCHI.



INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUU HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATbBI

JIMyHOCTHBIE PE3YIBTATHl OCBOCHHUS MIPOrPaMMbl OCHOBHOT'O OOILEro 00pa30BaHMs TOCTHTAIOTCS B
X0a¢e O6y‘ICHI/I$I XUMHUU B C€IUHCTBEC y‘-IC6HOI\/'I U BOCHUTATEIbHON JACATCIIBHOCTH B COOTBETCTBUH C
TpaauIMOHHBIMHA pOCCHﬁCKHMH COLIMOKYJIBTYPHBIMHA U OYyXOBHO-HPABCTBECHHBIMU OECHHOCTAMHU,
MPHUHATHIME B OOIIECTBE MPaBHJIaMUA U HOPMaMH MOBEJECHUS U CIIOCOOCTBYIOT MPOIIeccaM CaMOIIO3HAHHMS,
CaMOpa3BUTHS U COIMATH3ALNHN 00yJIarOIIXCSl.

JInuHOCTHBIE PE3YIbTAaThl OTpaXarOT T'OTOBHOCTH O6y‘{aIOHII/IXC$I PYKOBOACTBOBATLCA CHUCTEMOM
ITIO3UTHBHBIX LICHHOCTHHBIX OpI/ICHTaHI/Iﬁ " paCHIMPCHUEC OIbITa JCATCIbHOCTHU Ha eé OCHOBE€, B TOM 4YHCJIC B
YacTH:

1) maTpMoOTHY€eCKOr0 BOCIUTAHMS:

IIEHHOCTHOI'O OTHOIIEHUA K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY M HAy4YHOMY
HACJIE/INI0, TIOHMMAaHHsI 3HAYCHUS! XUMUUECKON HAyKH B JKU3HH COBPEMEHHOI'O OOIECTBa, CHOCOOHOCTH
BJIQJICTh JIOCTOBEPHOW HH(MOpMaIMeii O TEePeAOBbIX JIOCTHKCHUSX U OTKPBITUAX MHPOBOH U
OTEYECTBEHHOW XUMHH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPOMCTBE MUpa U OOIECTRA;

2) rpakAaHCKOT0 BOCIIUTAHUS:

npeacTaBJICHUA O COUHAJIBHBIX HOpMAaX M MpaBHUJIaX MEKIUYHOCTHBIX OTHOIIIEHWH B KOJIJICKTUBE,
KOMMYHUKATHBHOM KOMIIETEHTHOCTH B  OOINECTBEHHO IIOJIE3HOW, yUeOHO-HMCCIIENOBATEIHCKOMH,
TBOPYECKOW W JPYTHX BUJAX JEATENHLHOCTH, TOTOBHOCTH K Pa3HOOOPa3HOW COBMECTHOM JESTENbHOCTH
IIprU  BBIIIOJIHEHUN yqe6H51x, IMMO3HABATCIIBHBIX 3a/a4d, BBIIIOJHCHUN XUMHYCCKUX OKCIICPUMEHTOB,
CO31aHUHU y‘IC6HLIX IIPOCKTOB, CTPEMJICHUA K B3aMMOIIOHMMAHHWIO M B3aMMOIIOMOIIMW B ITPOLECCE STOU
yueOHOW [eSITENbHOCTH, T'OTOBHOCTU OLIEHUBATh CBOE IIOBEIEHME U IIOCTYIKUM CBOUX TOBAapHILEH c
[IO3ULIUU HPABCTBEHHBIX U IIPABOBBIX HOPM C YUETOM OCO3HAHUS IOCIEACTBUM ITOCTYIIKOB;

3) LEeHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PEHUYECKHE IIPEACTABICHUSI O BELIECTBE M XUMHUYECKOM PpEAKIMH, COOTBETCTBYIOIUE
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTAaBJIAIOLINE OCHOBY IJISl IIOHUMAaHMs CYIHOCTH Hay4dHOU
KapTHHBl MUpA, NPEICTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUSI IPHPOIbI, B3aUMOCBSI3IX
YyeJnoBeKa ¢ MPUPOJAHON CPeioil, O pOJIM XUMHUH B TTO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[I03HABaTEIIbHbIC MOTHBBI, HAIIPABJICHHBIC HA ITOJyYEHNE HOBBIX 3HAHUHN 10 XUMHUH, HEOOXOJMMBbIE
Uil OOBsACHEHUs HAOJIIONAaeMbIX IIPOLIECCOB U  SIBICHWH, IIO3HABATENbHOHW, HH(QOPMAIMOHHOM H
YUTATEIbCKON KYJIbTYphl, B TOM 4YHCJE HaBBIKOB CAaMOCTOSITEIBHOM paboThl ¢ y4eOHBIMH TEKCTaMH,
CIPaBOYHOM JUTEPATYPOH, ZOCTYIIHBIMUA TEXHUYECKUMH CPEICTBAMHU MH(OPMALMOHHBIX TEXHOIOTUH;

WHTEpeC K OOy4YeHWIO W TIIO3HAHUWIO, IO003HATENBHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caMo00pa30BaHUIO, NPOEKTHOH M HCCIENOBATEIbCKOM AEATENBHOCTH, K OCO3HAHHOMY BBIOOpY
HaNpPaBIECHHOCTU U YPOBHS 00y4eHUS B JaJbHEHIIIEM;

4) popMuUpOBaHHS KYJIbTYPbI 310POBbSI:

OCO3HAaHUE IICHHOCTH >KU3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3[O0POBBIO, YCTAaHOBKH Ha
3I0pOBBIA 00pa3 XHU3HHM, OCO3HAHHE IOCIEICTBHA M HENPHUITUE BPEOHBIX NPHUBBIYEK (YMOTpeOIeHus
AJIKOTOJISI, HAPKOTUKOB, KYpEHHs), HEOOXOIUMOCTH COOITIO/ISHHS MPABIII OE30MaCHOCTH MPH OOpaIeHun
C XUMHUYECKUMH BELIECTBAMHU B OBITY M PEaIbHON JKU3HH;

5) Tpy10BOIro BOCIMTAHMS:

HHTEpEC K MPAKTUIECKOMY M3YUEHHUIO POodecCHil U Tpyaa pa3iIuyHOro poja, YBaKeHHE K TpyLy U
pe3ynbTaTaM TPYIOBOH HEATENbHOCTH, B TOM YHCJE Ha OCHOBE NPUMEHEHHs MPEAMETHBIX 3HAaHUH MO
XMMH{H, OCO3HAHHBIA BHIOOD WHAMBUAYaJIbHOH TpPAaeKTOPUH MPONODKEHHsT 00pa3oBaHHA C YYETOM
JUYHOCTHBIX HMHTEPECOB M CIIOCOOHOCTM K XHMHH, OOIIECTBEHHBIX MHTEPECOB M MNOTpeOHOCTEH,
ycnemHol NpodecCHOHaNbHOM JeITENbHOCTH W Pa3BUTUS HEOOXOOUMBIX yMEHHH, TOTOBHOCTB
aJarTHPOBAThCS B IpoeccHOHaIbHOM cpese;

6)3K0JI0rHYeCcKOr0 BOCIIUTAHUS:



9KOJIOTHYECKH 1eNIeCO00pa3HOe OTHOIIEHUE K MPUPOAC KaK MCTOYHUKY KU3HHM Ha 3emiie, OCHOBE
e CylIeCTBOBaHM, MOHMMaHHWE LIEHHOCTH 3I0POBOr0 M 0€30MacHOro o0pasa >KU3HHU, OTBETCTBEHHOE
OTHOIICHHE K COOCTBEHHOMY (H3MUECKOMY UM TICHXMYECKOMY 3I0pOBBIO, OCO3HAHHE LEHHOCTH
coOmoaeHusl mpaBuil 0e30MacHOrO MOBECHUS MpH padoTe C BEIIECTBAMHU, a TAaKXKEe B CHUTYalHAX,
YIPOXKAIOIIMX 30POBBIO U KU3HU JIFOJEH;

CIOCOOHOCTH TPUMEHSTHh 3HAHWSA, IMONy4YaeMble MPH W3yYEHUW XHMHH, IJIs PEUICHUs 3ajad,
CBS3aHHBIX C OKPYKAIOIIEW IPUPOMHON CPEemoH, Ul IMOBBIIIEHUS YPOBHS JKOJIOIMYECKOW KYJBTYpHI,
OCO3HaHHUSl TIO0AJBHOTO XapakTepa JKOJOTHYECKHX MpOoOJeM W TyTed WX pelIeHUs MOCPEACTBOM
METONOB XUMUHU, DKOJIOTMUYECKOIO MBIIUIEHUS, YMEHMS PYKOBOJICTBOBAaThHCS MM B I103HABATEIBHOM,
KOMMYHUKATUBHON U COLIUAJIBHOM IIPAKTHUKE.

METANPEIMETHBIE PE3YJIbTATbBI

B cocraBe wMerampeIMeETHBIX PE3YNbTAaTOB BBIACISIIOT 3HAYMMBIE ISl (POPMHUPOBAHHUS
MHUPOBO33pEHHUsT 00IIeHAYYHbIC TTOHATHSI (3aKOH, TEOpHs, PUHIIUI, TUIIOTE3a, (haKT, cucTemMa, MpoIecc,
9KCTIIEPUMEHT U JAPYroe.), KOTOpble HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX IpeAMeTax H
MO3BOJISIIOT HAa OCHOBE 3HAHUH M3 ATHX MPEAMETOB (OPMHUPOBATH MPEJCTABICHUE O I[ETOCTHONH HAyYHOH
KapTHHE MHpa, W YyHUBepcajbHble y4eOHble JeicTBHUS (ITO3HaBaTelIbHbIE, KOMMYHHKATHBHBIE,
pETYJSITUBHBIE), KOTOphle oOecreynBaroT (OpMHUpPOBaHHWE TOTOBHOCTH K  CaMOCTOSITEIIEHOMY
TUTAHUPOBAHUIO M OCYIIECTBICHUIO YICOHOH JIESITebHOCTH.

Ilo3HaBaTe/bHBbIE YHHBepcaJlbHbIe YueOHbIe qelicTBUS

Ba3oBble Jornyeckue JeMcTBUSA:

YMEHHUSI HCIIOJIB30BaTh INMPUEMBI JIOTUYECKOTO MBIIIIEHUS IMPU OCBOCHHWM 3HAHUM: pPacKpbIBaTh
CMBICT XMMHYECKUX TOHATHH (BBLAENATh MX XapaKTepHbIE NMPU3HAKH, YCTAaHABIMBATH B3aWMOCBSI3b C
JIPYrUMHA TIOHSTHUSMH), WCIONB30BaTh TOHSTHS ISl OOBSCHEHUS OTIENbHBIX (AKTOB W  SBJICHUM,
BBIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIACCU(HUKAIIMN XUMHUYECKUX BEIIECTB M XUMHUYECKHX PEaKIuii,
yCTaHaBJIMBaTh IPUUYNHHO-CIECICTBEHHBIE CBA3M MEXAY OOBEKTaMU M3YUEHMs, CTPOMTH JIOTHYECKUE
paccyaeHus (MHAYKTUBHBIE, NeyKTUBHBIE, 10 aHAJIOTHH), 1eJIaTh BBIBOJBI U 3aKIIOUCHUS;

yMEHHE IPHUMEHATh B IIpollecce II03HAHMA MOHATUS (TpeJMETHblE U METalpeAMETHBIE),
CHMBOJINYECKHE (3HAKOBBIEC) MOJICIH, HCIIOb3YEMbIe B XHMHH, ITPEOOPa30BEIBATH IIMPOKO MPUMEHSIEMBbIE
B XUMHHU MOJEIBHBIC NTPEACTABICHUS — XUMUYECKUH 3HAK (CHMBOJI 3JIEMEHTA), XUMHUUecKas (Gopmyna u
YpaBHEHHE XHMHUYECKOHW PEaKLUU — IMPH PeIlIeHUH y4eOHO-TIO3HABAaTENbHBIX 3aJad, C Y4ETOM ITHX
MOJENBHBIX TIPEACTABICHUM BBIABIATE M XapaKTEPU30BaTh CYIIECTBEHHBIE INPU3HAKH H3y4acMBbIX
O0BEKTOB — XMMMYECKHUX BEIIECTB W XMMHYECKMX pEAKLHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
MPUYHUHHO-CIICICTBEHHBIE CBS3H U IPOTHUBOPEUMS B M3y4aeMBIX IIPOLECCAX U SIBICHUSAX.

BazoBble nccne10BaTeIbCKUe JeHCTBHS !

YMEHHE HCIOIb30BATh MOCTABICHHBIE BOIPOCH! B Ka4eCTBE MHCTPYMEHTA IO3HAHUS, a TaKXkKe B
KayecTBE OCHOBBI Ui (OPMHUPOBAHMS THUIOTE3bl II0 MPOBEPKE IPABHIBHOCTH  BBICKA3bIBAEMbIX
CYKIEHUH;

npuoOpeTeHnue OIblTa 10 IUIAHWPOBAaHMIO, OPraHU3alMd W IMPOBENCHHUIO YYEHHYECKHX
9KCIIEPUMEHTOB, YMEHHE HaOJIomaTh 3a XOJOM IpOIecca, CAMOCTOATENBHO HPOTHO3UPOBATH €ro
pesynbraT, (opmynupoBaTh OO0OOIIEHHS M BBIBOABI IO pe3ydbTaTaM MPOBEAEHHOIO  OIIBITA,
HCCIICI0OBAHMNS, COCTABIIATL OTUYET O MPOAEIaHHON padoTe.

PaGora ¢ nndopmanueii:

yMEHHE BBIOMPATh, aHAIM3UPOBATh U HHTEPIPETUPOBATH HH(OPMALIUIO PA3IMUHBIX BUJOB U (HOPM
MPEACTABICHUS, MOTy4aeMyl0 M3 Pa3HbIX MCTOYHUKOB (HAYYHO-IIOMYJISIPHAS JIUTEpPATypa XUMUYECKOIO
COoZIepKaHusl, CIpaBOYHbIE 1TOcOOus, pecypchl VHTepHETa), KPUTUUECKH OLICHWBATh MPOTHBOPEUHUBYIO H
HEIIOCTOBEPHYIO HH(opMaIuio;

yMEHHE NPUMEHATh pa3idyHble METOAbl M 3alpochl NpU IMOHCKE M 0TOOpe WH(POpPMaLUU H
COOTBETCTBYIOIIMX JAaHHBIX, HEOOXOAWMBIX [UIS BBIIOJNHEHHS Y4eOHBIX M II03HABATENBHBIX 3alad
ONpenenéHHOro THIA, MpPHOOpEeTeHHWE OmbITa B  00NAaCTH  HMCIOJNB30BaHHUA HMH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTMH, OBJaJE€HUE KYJIbTYpOH AKTHBHOIO MCIIOJIB30BAaHUSA Pa3INYHBIX



MOUCKOBBIX CHUCTEM, CAaMOCTOSITENBHO BHIOMpAaTh ONTHMAJbHYIO (OpMY MpeAcTaBlieHHS MH(QoOpManuu u
WUTIOCTPUPOBATh pEIIaeMble 3aJaydl HECIOKHBIMH CXEMaMH, AuarpaMMamH, Ipyrumu Qopmamu
rpaduku 1 ©X KOMOMHAIIMSIMH;

yMEHHE HCIIONb30BaTh W aHAIM3UPOBATb B TMpolecce Yy4eOHOW M HMCCIIEN0BATEIbCKOM
NeATebHOCTH HWH(OPMALIMIO O BIWSHUM NPOMBIIUIEHHOCTH, CEIBCKOTO XO3iHCTBa W TpaHCIOpTa Ha
COCTOSIHME OKPY’KaloIlel MPUPOAHOM Cpesibl.

KoMMyHnKaTUBHBIE yHHBepcaJlbHbIe yueOHbIe 1eiicTBUA:

YMEHHUS 3aJaBaTh BONPOCH (B XOje nuanora u (WiM) AMCKYCCHM) IO CYIIECTBY OOCYXIaeMOM
TeMbl, popMyITHPOBATH CBOM MPEIOKEHUSI OTHOCUTEIBHO BHITIONHEHHS IPEAIOKEHHOH 3a/1a4H;

YMEHUS NpPEACTaBIATh IOMyYeHHbIE Pe3yJabTaThl MO3HABATENBHOW AEATENbHOCTH B YCTHBIX U
MMCbMEHHBIX TEKCTaX; JeNaTh IPEe3EeHTALMIO PEe3yJbTAaTOB BBITOJHEHHUS XMMHUYECKOTO JIKCIEpUMEHTa
(;1abopaTtopHOro oOmbiTa, Ja0OpaTOPHOH pPadOTHI MO HCCIEAOBAHUIO CBONCTB BEIIECTB, Y4eOHOrO
MIPOEKTA);

yMEHHsSI Y4eOHOrO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOM TI03HABATEIbHOW H
HCCIIEIOBATENILCKOW JISATENBHOCTH TPH PEIISHHH BO3HHKAIOIMX TPOOJIeM Ha OCHOBE yué€ra oOIInX
WHTEPECOB M COIJIACOBaHUS MO3UIMKA (0OCYyXIeHus, OOMEH MHEHHSIMH, «MO3TOBBIE IITYPMBD»,
KOOp/AWHAILIUA COBMECTHBIX JEWUCTBUHM, ONpeneneHrne KPUTEPUEB IO OIEHKE KadecTBa BBITOIHEHHOM
paboTHI U IpyTHE).

PeryasiTuBHBIe YHMBepcalbHble YUeOHbIe 1eliCTBUSA:

YMEHHE CaMOCTOSTEIBHO ONpeNeNsiTh LEeNd JAEATENbHOCTH, IUIAHHPOBAaTh, OCYIIECTBIISTH,
KOHTPOJIMPOBaTh M IPH HEOOXOJIMMOCTH KOPPEKTHPOBATH CBOKO JICSITENBHOCTh, BHIOMpATh Hambolee
3¢ peKTUBHBIE CIIOCOOBI PEIIeHNs YIEOHBIX M MMO3HABATEIBHBIX 33J1au, CAMOCTOATEIHLHO COCTABJISATH WIIH
KOPPEKTUPOBATh NPEUIOKEHHBIA aJITOPUTM JEMCTBUIM MPU BBITOJIHEHUH 3aJaHUM ¢ y4ETOM IOJydEHUS
HOBBIX 3HaHMHA 00 WU3ydaeMbIX OOBEKTaX — BEIIECTBAX M PpEAaKIUAX, OIEHUBATH COOTBETCTBHE
MIOJTy4YEeHHOTO pe3yNibTaTa 3asBICHHOW IIeNH, yYMEHHE HCIIONb30BaTh WM AaHaJU3UPOBATh KOHTEKCTHI,
MpeyIaraeMbple B YCIIOBUH 3aJaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMETHBIX pe3yIbTaTOB [0 OCBOSHHIO 0053aTENBHOTO CO/IEPKaHUs, YCTAHOBIEHHOTO
TaHHOM (emepabHON pabodeli MporpaMMoi, BEIACIAIOT: OCBOCHHBIC 00YYAIOIIMMICS HayYHBIC 3HAHUS,
YMEHHSI ¥ CIIOCOOBI AeUCTBUH, crienn(udeckre Ui peaMeTHON o01acTn « XuMHsD, BUABI IEITEFHOCTH
[0 TIOJIYYEHUIO HOBOTO 3HAHWSA, €r0 MHTEPIPETAINH, MPEeoOpa3oBaHUIO0 W MPUMEHEHHWIO B Pa3IMIHBIX
Y9€0HBIX ¥ HOBBIX CUTYyaIUX.

K xonmy oOydenust B 8 kiacce mpeaMerHble pe3yabTaTel Ha 0a30BOM ypOBHE JOJKHBI OTPaXaTh
chOpMHUPOBAHHOCTH Y O0YJAIOIINXCS YMEHHMN:

e  PACKpBHIBaTh CMBICI OCHOBHBIX XUMHYECKUX TOHSATHI: aTOM, MOJIEKYJa, XUMHUYECKHIA IIIEMEHT,
IIPOCTOE BEIIECTBO, CIOKHOE BEIIECTBO, CMECh (OMHOPOIHAS W HEOTHOPOIHAS), BaJICHTHOCTH,
OTHOCHTENbHAS] aTOMHAs W MOJEKYJSIpHAs Macca, KOJMYECTBO BEIECTBA, MOIb, MOJSpHAs
Macca, MaccoBas OIS XUMHYECKOrO 3JIEMEHTa B COENWHEHHH, MOJSPHBIA O0BEM, OKCHI,
KHCIIOTa, OCHOBaHHE, COJb, 3JEKTPOOTPUIATENFHOCTh, CTEIEHb OKHCICHHS, XWMHYECKas
peaxmusi, KIacCUPUKAIUS PEaKIUil: peakiuu COSMUHEHUS, PEaKIUH Pa3lIoKEeHUs, PeaKInu
3aMeIIeHns, peakuu oOMeHa, IK30TePMUYECKUE - M SHAOTEPMHYECKHE PEaKIINH, TEITOBON
s ekt peaknuu, AAPO aToMa, SIEKTPOHHBIN CIIONW aToMa, aTOMHAas OpOWTalb, pajinyc aToMa,
XUMHUYECKasl CBSI3b, TOJSIpHAS M HETIONISIpHAsl KOBAJICHTHASI CBS3b, MOHHAS CBS3b, HOH, KATHOH,
aHWOH, PaCTBOP, MacCcoBast JIOJIs BEIeCTBa (MIPOIEHTHAST KOHIICHTPAIIHSI) B PACTBOPE;

e  WUTIOCTPUPOBATH B3aWMOCBSI3b OCHOBHBIX XMMHYECKHX MOHATHN M MPHUMEHSATH 3TH TTOHSITH
IIPY OMMCAHUH BEIIECTB U UX MIPEBPAICHUI;

e  WCHOJNB30BATh XUMHYECKYI) CHMBOJIMKY JUIS COCTaBIEHHS (DOPMYIN BEIECTB M YpaBHEHUH
XUMHYECKUX PEAKITHI;

e  ONpEAENATh BAJIEHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAWHEHHUSIX, CTEIIEHb OKHCIICHUS
3JIEMEHTOB B OMHApHBIX COCJMHEHMSIX, IPUHAUICKHOCTh BEIIECTB K ONpPEAEeIEHHOMY KIIaccy



coeuHeHWH 1O QopMmynaM, BHUA XUMHUYECKOM CBs3M (KOBaJIGHTHAsT H MOHHAsA) B
HEOPraHWYECKUX COEANHEHUSX;

packpeiBath cMmbicn Ilepuommnueckoro 3akona Jl. M. MeHnaeneeBa: IOeMOHCTPUPOBATh
[TOHMMAaHNE MEePUOINIECKON 3aBUCUMOCTH CBOMCTB XMMHUYECKHX JIEMEHTOB OT X MOJOXKEHUS
B [lepuoauueckoil cucreme, 3aKOHOB COXPAHEHHS MAacChl BEIIECTB, MOCTOSHCTBA COCTaBa,
ATOMHO--MOJIEKYJISIPHOTO YU€HHUs, 3aKoHa ABOraJipo;

OIUCHIBATh M XapaKTEepU30BaTh TaOMM4HYI0 (Gopmy lleproandeckoil cCHCTEMbl XMMHUYECKUX
AJIEMEHTOB: pa3iNyuaTh MOHSTHS «TJIaBHAs MoArpymmna (A-rpymnmna)» U «o0o4YHas MOArpymnna
(b-rpymnma)», Manple W OONBIIME TTEPHOABI, COOTHOCUTH O0O03HAYEHHS, KOTOPbIE MMEIOTCS B
taomune «llepuomgmueckass cucrema xumuueckux osnemeHToB JI. WM. MeHneneeBa» ¢
YHUCIIOBBIMU XapaKTEPUCTHUKAMH CTPOEHHsS aTOMOB XMMHYECKHX JIEMEHTOB (COCTaB M 3apsn
sipa, o0IIee YMCIO AIEKTPOHOB M PACIIPEACICHUE UX TI0 JIEKTPOHHBIM CIIOSIM);
KJIaccu(pUIMPOBATh XUMHUECKUE 2JIEMEHTHI, HEOPraHMYECKHE BEIECTBA, XHMMHUUECKHE PEaKI[UH
(110 YMCITy ¥ COCTaBY YYaCTBYIOUIMX B peaKIIMU BELIECTB, 1O TerIoBoMy 3¢ dekry);
XapaKTepHu30BaTh (OMUCHIBATH) OOIIHME XMMHYECKHE CBOMCTBA BEIIECTB PA3IUYHBIX KJIACCOB,
MONTBEPKIasl OMHCAaHWE TPUMEpaMH  MOJEKYJISPHBIX ypPaBHEHHMH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKIIMIA;

MIPOrHO3MPOBAaTh CBOWCTBA BEMIECTB B 3aBUCHMOCTH OT HUX KadeCTBEHHOTO COCTaBa,
BO3MOKHOCTH MTPOTEKAHMS XUMHUECKUX MTPEBPAIICHUH B PA3IMYHBIX YCIOBHUSX;

BBIYHCIISTh OTHOCUTENBHYIO MOJEKYJISIPHYI0 U MOJSIPHYIO MAacchl BEIIECTB, MacCOBYIO JIOJIO
XUMHAYECKOr0 dJeMeHTa Mo (opMmyie coeMHEHHs, MACCOBYIO JIONIO BENIECTBA B PacTBOpE,
IIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKON peaKIuy;

MIPUMEHATh OCHOBHBIE OIEPallMd MBICTUTEIBHON MNEATENbHOCTH — aHajhu3 W CHHTE3,
CpaBHEHHE, 0000IIeHNEe, CUCTEMATU3AINIO, KITACCU(PHUKAIINIO, BHISBICHUE TPHYNHHO-
-CIIEICTBEHHBIX CBSI3€H — JUISI W3YYEHHA CBOICTB BEMIECTB M XWMHUYECKHX PEAKIHH,
€CTeCTBEHHO-HAyYHBbIE METOAbl IIO3HAHUS — HaONIO[eHne, H3MEpEeHHe, MOJEIHpPOBaHHE,
AKCIIEPUMEHT (peaTbHBIA U MBICIICHHBIN );

CIIeIOBATh MPABUJIaM TIOJB30BAHMS XUMUYECKON MOCYI0N U Tab0paTOpHBIM 000PYI0BaHHEM, a
TaKKe TMpaBwiaM oOOpamieHus C BEIIECTBAMH B COOTBETCTBHU C HHCTPYKIUSAMH TIO
BBITIOTHEHNIO  J1a0OpaTOPHBIX XMMHUYECKHX OMNBITOB 10 TIIONIYYEHHUI0O U COOHMpaHUIO
razoo0pa3HbIX BemecTB (BOmOpOJa W KHCIOPOHA), IPUTOTOBICHHIO PACTBOPOB  C
onpenenéHHOW MaccoBOM JoJied PacTBOPEHHOIO BEIIECTBA, IUIAHUPOBATh W IPOBOJUTH
XUMHYECKHE IKCIIEPUMEHTHI 10 PACIO3HABAHMIO PACTBOPOB MIETOYEH M KUCIIOT C MOMOIIBIO
WHIUKATOPOB (JTakMyc, peHOoN(TaNenH, METHIOPAHXK U APYTHE).

K xonIy o0y4yeHus B 9 Kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0A30BOM YPOBHE JJOJDKHBI OTPAXKaTh
chOpMHUPOBAHHOCTH Y OOYJAIOIINXCS YMEHHMN:

PacKphIBaTh CMBICTT OCHOBHBIX XMMHYECKHUX MMOHITHIA: XUMUYECKAN DJIEMEHT, aTOM, MOJIEKYIIa,
WOH, KaTWOH, AaHWOH, TPOCTOE  BEIIEeCTBO, CIOXHOE  BEIIECTBO, BaJlEHTHOCTb,
AEKTPOOTPUTIATENNFHOCTh, CTENEHh OKUCIIEHUS, XHMHUYeCKas peakKlHs, XAUMHUYecKas CBS3b,
TeroBoi A (eKT peakIuu, MOIb, MOJISIPHBIH 00BEM, PACTBOp, AIMEKTPOIHUTHI, HEAIEKTPOIHTEHI,
ANEKTPOIUTHYECKAST UCCOIMAIINS, PEAKIMH HOHHOrO OOMEHa, KaTaln3aTop, XHUMHYECKOE
paBHOBecre, oOpaTHMble W HEOOpaTHMBIE pEaKIHH, OKUCIUTEIbHO-BOCCTAHOBUTEIHLHEIE
pEeaKIuu, OKHCIUTENb, BOCCTAHOBHUTENb, OKHCIEHHE H BOCCTAHOBIIEHHE, AaJJIOTPOIIHS,
aM(pOTEepHOCTh, XUMUYECKas CBs3b (KOBaJICHTHAs, MOHHAsS, METAJUTHUECKas ), KPUCTAJUTHYECKAst
pemérka, KOppO3Ws METAJUIOB, CIUIABBL, CKOPOCTH XHUMHUYECKOW peaKIud, MpeAeabHO
nonyctuMas konueHnTpauus [11K Bemiectsa;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XUMHYECKHX IMOHSITHH W MPUMEHSATH 3TH TOHSATHS
MIPY OMKUCAHUU BEUIECTB U UX MPEBPAILICHUH;

WCIIONb30BaTh XUMHUYECKY) CHMBOJHKY JUISI COCTaBIICHHsI (POPMYJ BEIIECTB M YpaBHEHUH
XUMUYECKUX PEAKIIH;



OIIpeNeNiTh BaJEHTHOCTh M CTENEHb OKHUCIEHMS XHUMHYECKHX 3JIEMEHTOB B COCIMHEHMSX
Pa3IMYHOTO COCTaBa, MPHHAUIEKHOCTh BEIIECTB K ONPEACIEHHOMY KIIacCy COEAMHEHHUH 1o
¢dopmynam, BHI XHMHYECKOH CBs3M (KOBaJeHTHAs, HWOHHAs, MeTajlIMuecKas) B
HEOPraHMYECKUX COCIMHEHMSIX, 3apsi MOHa MO XUMHUYECKOH (opmyse, XapakTrep cpeabl B
BOAHBIX pacTBOpax HEOPraHMYECKUX COCIUHEHWM, THUN KPHUCTAUNIMYECKOM peméTku
KOHKPETHOT'O BEIECTBa;

packpeiBath cmbicn I[lepmoauueckoro 3akona JI. M. MeHnzaeneeBa U IEMOHCTPUPOBATH €ro
MMOHUMAaHHE: OMHUCBHIBATh M XapaKTepu3oBaTh Tabmuunyio (opmy llepromndeckoil cuCTEMBbI
XUMHAYECKUX JIEMEHTOB: Pa3inyaTh MOHSTHS «TJIaBHAs MOArpymna (A-rpymma)» u «modouHas
noarpynmna (b-rpynma)», Manble ¥ OONbLIME MEPUOIBI, COOTHOCUTH O0O3HAYEHHS, KOTOpHIE
UMEIOTCSl B TIEPUOJUYECKON TaONHUIE, C YUCIOBBIMU XapaKTEpPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHYECKUX 3JIEMEHTOB (COCTaB U 3aps] sSApa, OOIIee YHCIIO SJIEKTPOHOB M pacIpeereHne X
10 DJIEKTPOHHBIM CJOSIM), OOBSICHSATH OOIME 3aKOHOMEPHOCTH B M3MEHEHHWU CBOMCTB
3JIEMEHTOB M WX COEAMHEHUH B IpeAerax MallbIX MEepPHOAO0B M TJaBHBIX MOATPYII C YIETOM
CTPOEHUS UX aTOMOB;

KJaccu(pUIMPOBATh XUMHUYECKHE JIEMEHTHI, HEOPraHHMYECKU e BEIIECTBA, XUMHUECKHAE PEaKIH
(Mo 4HWcmy W cocTaBy YYacTBYIOUIMX B peaKlMW BEHIECTB, MO TEIIOBOMY 3(hdexTy, 1o
M3MEHEHUIO CTETEHEel OKMCIeHNsT XUMHYECKHUX 3JIEMEHTOB);

XapaKkTepr30BaTh (OMUCHIBATH) OONIME M cHenu(UIecKue XUMHUYECKUE CBOWCTBA MPOCTHIX W
CIIOKHBIX BEIIECTB, MOATBEPXAas OMNHCAHWE NPHUMEPaMHU MOJEKYISPHBIX M  HWOHHBIX
YPaBHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

COCTaBJISTh YPaBHEHHS JIEKTPOIUTHYECKON AUCCONMAIINN KHUCIIOT, IIEJI04Yel U CONeH, MOTHbIe
W COKpaméHHBIE YpaBHEHHS peakIuii HOHHOrO OOMEHa, ypaBHEHHS  PEaKIHid,
MTOATBEP)KIAIOMINX CYIIIECTBOBAHNE TEHETHYECKOW CBS3M MEXKIy BEIECTBAMH Pa3INYHBIX
KJIACCOB;

pacKpbIBaTh  CYIIHOCTH  OKHCIHTEIHHO-BOCCTAHOBUTEIBHBIX  PEAKIH  MOCPEICTBOM
COCTaBJICHUS AJIEKTPOHHOT O OajlaHCca STUX PEaKIIHIA;

MIPOTHO3UPOBATh CBOWCTBA BEHIECTB B 3aBUCHMOCTH OT HX CTPOEHHS, BO3MOXHOCTH
MIPOTEKaHUS XUMUYECKUX MPEBPALCHUN B PA3INYHBIX YCIOBUAX;

BBIYHCIISATh OTHOCHTENBHYIO MOJEKYJSIPHYI0 W MOJSIPHYFO MAacchl BEIIECTB, MAacCOBYIO JIOJIO
XUMHYECKOT0 3JIeMeHTa 1Mo (opMyJe COEAWHEHHWS, MACCOBYIO JONIO BEIIECTBA B PacTBOpE,
MIPOBOIUTH PACUETHI 10 YPAaBHEHNIO XMMHYECKON PEeaKIlni;

COOJIFOIaTh TIPaBUIIA MTOJIB30BAHUS XUMHYECKOW TIOCY/I0H 1 1ab0opaTOpHBIM 000pyIOBaHUEM, &
TaK)Ke TpaBuiia OOPAIEHNsI C BEIIECTBAMH B COOTBETCTBUU C WHCTPYKIIMSIME 110 BBHITIOTHEHUIO
a00paTOPHBIX XMMHYECKHX OIBITOB IO MOJMYYEHHWIO M COOMPAHHIO Ta3000pa3HBIX BEIIECTB
(aMMmaKa ¥ yTIIEKHUCIIOrOo Ta3a);

MIPOBOIUTh PEAKIUHU, MOATBEPIKIAIONINE KAaYeCTBEHHBI COCTaB pa3iMYHBIX BEIIECTB:
pacmo3HaBaTh OMBITHBIM MYTEM XJIOpUI-, OpOMHA-, HOAWUI-, KapOoHaT-, (ocdar-, cCUIUKaT-,
cyibdaT-, THAPOKCHUI-WOHBI, KATHOHBI aMMOHHS W HWOHBI H3yYEHHBIX METAJJIOB,
MIPUCYTCTBYIOIIVE B BOAHBIX PACTBOPaX HEOPTAHHUECKUX BEIIECTB;

MIPUMEHATh OCHOBHBIE OIEPallMd MBICTUTEIHHON NEATENbHOCTH — aHajJu3 W CHHTE3,
cpaBHEHHE, 00001IeHIe, CUCTEMATU3AIINIO, BRISBIICHIE PUINHHO-CIIE/ICTBEHHBIX CBSI3EH — IS
W3YYEHUsS CBOWCTB BEIIECTB M XUMHUYECKUX PEAKIINI, €CTeCTBEHHO-HAYYHBIE METO/IbI TO3HAHUS
— HaOroIeHue, U3MEPEHNe, MOJISTUPOBAHNUE, SKCIIEPUMEHT (peaTbHbIA U MBICIICHHBIN ).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaudecTBo yacoB
Ne HaunmeHoBaHMe pa3/ies10B U DJIeKTpOHHbIe (LN (POBbIE)
KonTtpoibHbie IIpakTHYeckue
n/n TeM MPOrpaMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoTsbI padoThI
Paszgea 1.IlepBoHavaibHble XMMUYECKUE TOHATHS
Xumus — BakHas 00J1acTh

11 €CTECTBO3HAHUSA U 5 5 bubnuorexa [JOK

' MIPAKTUYECKON IEATEIbHOCTH https://m.edsoo.ru/7f41837c

YyeJoBeKa

19 BemecTBa 1 xuMudeckue 15 1 bu6mmoreka [IOK

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

Hroro mo pazueny 20

Pa3znen 2.Baxxuneiimme npeacTaBuTe 4 HEOPraHU4eCKUX BelleCTB
21 Bosznyx. Kucnopoa. [Tonsitue 5 bubnuorexa [JOK

' 00 oKcumax https://m.edsoo.ru/7f41837c
29 Bopopoa.Ilonsarue o kucmotax 8 1 bu6mmoreka [JOK

' U COJISIX https://m.edsoo.ru/7f41837¢c
23 Bopna. PactBopsr. [Tonsitue 06 5 1 1 bu6mmoreka [JOK

' OCHOBaHMSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJIACCBI 11 1 1 bubnuoreka [JOK

' HEOPraHUYECKUX COCTMHEHUN https://m.edsoo.ru/7f41837c

Hroro no pazneny 30

Pazpnen 3.1lepuoanyeckuii 3akoH u [lepunoanyeckasi cucrema xumnuyeckux 3j1eMeHToB /I. U. MengeneeBa. CTpoenne aToMOB.
Xumuueckas ¢Bsi3b. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIIHA



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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[Tepuonnueckuii 3aKOH U
IIepnoauueckas cucrema

bu6mmoreka [IOK

) 7
31 XUMHUYECKUX demeHToB . W. https://m.edsoo.ru/7f41837c
Memnpene-esa. CTpoeHue aroma
X 3b.
32 | Oumcmmemme. g BuGorera LIOK
' et https://m.edsoo.ru/7f41837¢c
BOCCTAHOBUTCJIBLHBIC peaKHI/II/I
bubmmoreka [{OK
Hroro no pasaeny 15 https://m.edsoo.ru/7f41837c
p 3 bu6mmoreka [IOK
C3CPBHOC BpEMA https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOTPAMME



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

9 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne n/m P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paspen 1.BemecTtBo 1 XMMHYECKHE peaKInU
11 [ToBTOpeHue u yriuyoieHue 3HaHUN 5 1 bubnuorexa [JOK
' OCHOBHBIX Pa3ielioB Kypca 8 kiracca https://m.edsoo.ru/7f41a636
19 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubnuotexa [JOK
' peaxiuit https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIMTHYECKAS JUCCOIUALIHSL. 8 1 1 bubnuotexa [JOK
' XHWMHYECKUE PEAKIIUU B PACTBOPAX https://m.edso0.ru/7f41a636
Hroro o pazmeny 17
Pa3nen 2.HemeTa/uIbl M UX COCAUHEHUS
51 OO6m1ast XxapaKTEPUCTHKA XUMUYCCKUX 4 1 bubnuoreka [JOK
' anemeHToB VIIA-rpynmsl. ["anorenst https://m.edso0.ru/7f41a636
OO01as XapaKTepUCTUKAa XUMUYECKUX
2.2 anemeHToB VIA-rpynmnsl. Cepa u eé 6 bubmmorexa [JOK
' I https://m.edso0.ru/7f41a636
COeIMHEHUS
OO01as XxapakTepUCTUKa XUMUYECKHX
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1 bubmotera [JOK
' ' ’ https://m.edso0.ru/7f41a636
COEIMHEHUS
OO1as XxapakTepUCTUKa XUMHUYECKUX
24 anemeHToB [VA-rpynmnel. Yriepon u 8 1 2 bubmorexa HOK
' . PYHIIBL. poat https://m.edsoo.ru/7f41a636
KPEMHUH U UX COCTUHEHHS
Hroro no pazneny 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.MeTaauabl M HX COeANHEHUSA

N bubnuorexa [JOK
31 Obmwie cBoiicTBa METaNIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxueiime MeTaiuibl U UX COCTUHEHUI 16 https://m.edsoo.ru/7f41a636
Uroro mo paznery 20
Paznen 4. Xumus u okpy:xamomas cpeaa
4.1 B CTBAa U MaTEPHUAJIBI B )KU3HU YEIIOBEKA 3 bubmorexa [TOK
) eime P T https://m.edsoo.ru/7f41a636
Hroro mo paznery 3
p oc Bhe 3 bu6mmoreka [IOK
C3CPBHOC BPEMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIIACC
Ko.1-Bo DJIeKTPOHHbIE
Ne 4yacoB [ara nugposbie JonosHUTEIbHASA
Tema ypoka
n/n H3yYeHUst o0pa3oBaTejibHbIE uHpopmanusi
Bcero
pecypchl
1 [Ipenmer xumuu. Ponb XuMuu B )kM3HM yenoBeka. Tena u 1 Centsa6ps | bBubamoreka [JOK §1-2, ynp.3-5.0.6
BEIECTBA 1 - menens https://m.edsoo.ru/ff0d210c
[IpakTnueckas padorta Ne 1 «IIpaBuna paboTsl B
2 J1a00paTOPHU M IPUEMBI 00pallieHus ¢ J1a00PATOPHBIM 1 1 - Henens bubnmorexa LOK Crp.12-13
paTop P P patop https://m.edsoo.ru/ff0d23dc '
000pyI0BaHUEM
YucTteie BemecTBa u cMecu. CriocoObl pa3aesieHus bubnuorexa [JOK
3 cMeceit L 2 - Hepens https://m.edsoo.ru/ff0d26ca 84, ynp.1-2.c.11
4 [IpakTuueckast pabota No 2 <<Pj13;[eneH1/Ie cmeceit (Ha 1 2 - Henens bubnuorexa [JOK C1p.19- 20
MIPUMEPE OUYUCTKH TOBAPEHHOM COJIN )» https://m.edsoo.ru/ff0d28c8
DuU3NYECKUE U XUMUYECKUE SIBICHUS. XUMUYECKas bu6mmoreka [JOK
5 1 3- 6, 1-3,c.24
peakuus Heae https://m.edsoo.ru/ff0d37fa 86, ynp ¢
bu6mmoreka [JOK
6 ATOMBI U MOJIEKYJIBI 1 3 - Henens httos://m.edsoo.ru/ff0d2a6e 87, ynp.2-8,¢.28
bubmuoreka [JOK
7 I1 1 4 - 8-9, .1-3,c.36
POCTBIC U CIIOYKHBIC BEIIECTBA HeJeIs htts://m.edsoo.ru/ff0d2a6e 8 yIip c
Xumuueckue 31eMeHTbl. OTHOCUTENbHAsA aTOMHAasi Macca. bubnuoreka [JOK 810-12,ymp.1-3,
8 1 4 - Henens
3HaKkH (CHMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8 | c.41
9 3aKOH NOCTOSHCTBA COCTaBa BEIIECTB. XUMHUUECKAs 1 OxkTs0pb bu6mmoreka [JOK 813-
¢dopmyna. OTHOCUTEIbHAS MOJIEKYIISIpHAs Macca 1 - nepens https://m.edsoo.ru/ff0d2eae 14,ynp.15,c.49
10 MaccoBas 107151 XMMHUYECKOTO 3JIEMEHTa B COSIMHEHUU 1 1 - Henens bubmorexa HOK 315, 3anasn
a a a https://m.edsoo.ru/ff0d350c 1-4,53



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d37fa
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d350c

bubnuoreka [JOK

11 B 2- 16 .2-5,¢c.58
QJIEHTHOCTh XUMHUUYECKHUX HJIEMEHTOB HeJIeIs httos://m.edsoo.ru/f0d323¢ §16,ynp.2-5,¢c
bu6mmoreka [{OK
12 2 - 1 .1-7,¢.60
Cocrasnenne GopMyll IO BAJICHTHOCTH HeJIeIs httos://m.edsoo.ru/ffod3al §17,ynp.1-7,¢c
bu6mmoreka [IOK
1 A - - 18 .1-3,c.62
3 TOMHO-MOJIEKYJISIPHOE YUECHHE 3 - Heyens https://m. edsoo.ru/Ff0d2d50 §18,ymp.1-3,¢c
3aKOH COXPAaHEHHUs MACChl BEMIECTB. XHUMHUYECKUE Bu6nuoreka [IOK 819-20,
14 3 - Hexens
YpaBHEHUS https://m.edsoo.ru/ff0d3b88 | ymp.1-5,c.67
Krnaccudukanus XuMu4ecKux peakiui (CoeTMHeHus, bubnuotexa [JOK
4 - 21 1-3,¢.71
15 pasIoKeHus, 3aMeICHHs, OOMEHa) Heae https://m.edsoo.ru/ff0d3f34 321ynp.1-3,¢
16 M. B. JIOMOHOCOB — Y4€HBIM-3HIIUKIIOTICIUCT. A - Henens bu6mmorexa [JOK 3ajaHue no
O0o001Ienre ¥ cucTeMaTu3alys 3HAaHUH s https://m.edsoo.ru/ff0d40c4 | Tetpaan
17 KonTpoabHast padora Nel no teme «Bemectsa u Hos0psb bubnuorexa [JOK 3apaHve no
XUMHUYECKUE PEAKIIAI) 2 - Henens https://m.edsoo.ru/ff0d4290 TeTpaau
bu6mmoreka [JOK
. . 2- 36 3-5,c.122
18 KonnuecTBo BemectBa. Momabs. MossipHast macca HeJIeIs httos://m.edsoo.ru/f0d5230 §36,ymp.3-5,¢c
19 Brrunciaenus konmdyecTBa, MacChl lj;emeCTBa o R bu6mmoreka [JOK §37.3a7.1-3.¢.125
YPABHEHUSAM XUMHUYECKUX PEaKLUN https://m.edso0.ru/ff0d5708
Kucnopoa. CiocoOsI mostydeHus KUCI0po/ia B bubnuoreka [JOK
3- 22 4-7,¢.75
20 nabopaTopuu ¥ IPOMBIIIIIEHHOCTH. feaet https://m.edsoo.ru/ff0d497a 322,ynp-4-7.C
du3nyecKue U XUMUYECKUE CBOMCTBA KUCIOPOIa
21 (peakuu okucieHus, ropenue). [lonstue 06pof<tcn ax 4 - Henens bubmorexa HOK §23-24,
beatth » TOP ’ Aax. A https://m.edsoo.ru/ff0d4614 | ymp.4-7,c.80
[Ipumenenue kucmopoaa
29 Bo3agyx — cMmech razos. CocraB Bo3ayxa. Kuciaopong — 4 - nenens bubmmoreka [JOK §26-27 1ecTELc.83
IEMEHT U IpocToe BeniecTso. O30H https://m.edsoo.ru/ff0d448e
TermoBo 3(pPEKT XUMUUECKON PEAKIIUU, TIOHATHE O
23 TE MOXI/IMI/IE)C(I():KOM ABHEHHUU f9)1<30fl u Aekadp bubmorexa HOK 3apative ro
p P ’ 1 - Henens https://m.edsoo.ru/ff0d4790 | TeTpaam

OHAOTCPMHUYCCKUX PCAKIUAX
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24 TommuBo (HedTh, yroyib U MeTaH). 3arps3HEHUE BO3/yXa, 1 - Hexens bubnmoreka [JOK 3apaHue no
CIOCOOBI €T0 MPEA0TBPAIICHUS A https://m.edsoo.ru/ff0d4cda | TeTtpaam

o5 [TpakTuaeckast padora Ne 3 o Teme <<HOHE"I€HPI€ u 2 - nenens bubnuoteka [JOK Crp.84
coOupaHue KHCIOPO/ia, H3y4CHHE €0 CBOHCTBY https://m.edsoo.ru/ff0d4ae2
Boaopon — sneMeHT u poctoe BemecTtBo. Haxoxaenue bu6mmoreka [IOK

26 2 - Henens 28,ymp.2-5,¢.96
B MIpUpOJIE A https://m.edsoo.ru/ff0d4dd0 328,ymp
®U3NYECKUE U XUMUYECKHE CBOMCTBA BOJIOPO/IA. bubnuoteka [JOK

27 3 - Hene 29,ymp.3-5,¢.101
[Tpumenenne Bogopoaa HEACH https://m.edsoo.ru/ff0d4dd0 329,ymp

28 IlousiTHe 0 KHUCIIOTAX U COJISIX 3 - Henmens bubmorexa [TOK 3aaatme no

s https://m.edsoo.ru/ff0d50d2 | TeTpaau
IIpa eckast padbota Ne 4 o teme «Ilomyyenne
29 pakTuyeckas padboT. 0 TEME « ?w HHUE U 4 - enens bubnuotexa [JOK C7p.102
cobupaHue BOJIOPO/1a, N3YICHHE €T0 CBONUCTBY https://m.edsoo.ru/ff0d4f42
N bu6mmoreka [JOK
30 Mo 1 00LEM Ta30B. 3aKOH ABOraapo 4 - uene 38.,3a1.2-4,¢.128
{PIPHBIIT ODBEM [A308B. SAKOM ABOTAAP HEACIA https://m.edsoo.ru/ff0d542e 338,5a1.2-4,

31 Brruncienus o0b€Ma, KOJIMYECTBA BEIISCTBA T'a3a MO €ro AuBapb bu6mmoreka [JOK 3ajaHue no
M3BECTHOMY KOJIMYECTBY BEIIECTBA U 00BEMY 2 - Henens https://m.edsoo.ru/ffod55a0 TeTpaau
Brruncienust 00b€MOB ra30B 10 YpaBHEHHUIO PEaKIIMKU HA bubnuoreka [JOK

32 2- 39 .1-3,¢.130
OCHOBE 3aKOHAa 00BLEMHEIX OTHOIIIEHUH ra3oB Heae https://m.edsoo.ru/ffod5708 339,32 ¢

33 dusznueckue U XUMHUYECKUE CBOMCTBA BOIBI 3 - Hexenst bubmorexa [IOK 831-

s A https://m.eds00.ru/ff0d587a | 32,tectsi,c.109
bu6mmoreka [JOK 3apaHue no

34 C i. I1 S 3-

ocTaB ocHoBaHui. [loHsTHE 00 MHAMKATOpAX Heaes httos://m.edsoo.ru/ffod59e2 reTpaan

Bona xak pactBopurens. HachileHnHsie u

35 HEHACBIIIEHHBIE pacTBOPBL. MaccoBas 101 BELIeCTBa B 4 - nenens bubmmorexa [JOK §33 3-5,c.113
B p Pt a . a https://m.edsoo.ru/ff0d5b40 YHPI7,6-
pacTtBope
[IpakTuaeckas paborta Ne 5 mo teme «I[Ipurotonenue
.. N . bubmoreka [JOK

36 PacTBOPOB C OMPEEIEHHON MacCcOBO oei 4 - nenens Ctp.118

paCTBOpéHHOFO BCIICCTBaA»

https://m.edsoo.ru/ff0d5eba
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®eBpajb bubnmoreka [JOK
7 P 3 ,€.4-9,c.116
3 CHICHHE SaMa 1-menens | https://m.edsoo.ru/ffodaddo | oo et
38 KoutpoabsHnas padora Ne2 no reme «Kucnmopo. 1 - nenens bubnuoteka [JOK 3agaHue no
Bonopox. Bona» A https://m.eds00.ru/ff0d6342 | Tetpaan
Oxcupl: cocTaB, KIIaCCH(PUKAIUs, HOMEHKIIATYpA. bu6mmoreka [IOK
39 2- 40, dc.135
[Tonyyenue okcuoB HeAc https://m.edsoo.ru/ff0d664e 540, ynp.1e
. bubnuotexa [JOK
40 X 2- 40 .2-5,¢c.135
MMUYECKUE CBOWCTBA OKCHJIOB HeJIeIs httos://m.edsoo.ru/f0d664e §40,ymp.2-5,¢c
bu6mmorexa [JOK
41 : - 41 1-3.c.1
OcHoBaHus: cocTaB, Kiaccudukaius, HOMEHKIaTypa 3 - Heymens https://m. edsoo.ru/fod67ca §41,ynp.1-3,c.139
. . bubnuorexa [JOK
42 X - 42 .1-5,c.144
MMHUYECKHE CBOMCTBA OCHOBAHUI 3 - Heyens https://m. edsoo.ru/fod67ca §42,ymp.1-5,c
43 AMdoTepHbIE OKCHIBI U THAPOKCHIBI 4 - Henenst §43,ymp.3-5,c.148
) bubnuorexa [IOK
44 Kucnoter: cocras, knaccudukaims, HOMEHKJIATypa 4 - Henenst httos://m.edsoo.ru/ffodfee? §44,ynp.1-4,c.152
. Maprt bu6mmoreka [JOK
45 [Tonydenune u XUMUYECKUE CBOMCTBA KUCIIOT 1-menens | https://m.edsoo.ru/ffOdfes? §45,ynp.2-5.¢.155
bu6mmoreka [JOK
Couu (cpeaHue): HOMEHKIIATypa, CIIOCOOBI IMOJTyUCHHS, 46-47,
46 (cpeniie) . P v 1 - Hepens https://m.edsoo.ru/00ad947 :
XUMHUUYECKUE CBOMCTBA 4 yrp.1-5,¢.160
[IpakTnueckas paborta Ne 6. Perenue bubnuoreka [JOK
47 AKCIEPUMEHTAIBHBIX 3aa4 1o TeMe «OCHOBHBIE KI1aCChl 2 - Henens https://m.edsoo.ru/00ad9b7 Ctp.165
HEOPraHUYECKUX COCIUHEHUID) c
I'enetnueckas cBsi3b MEXKY KJIaCCaMU HEOPTaHUYECKHIX bubmorexa LOK 3agaHue no
48 . y p 2 - Hemens | https://m.edsoo.ru/00ad9a5
COEIMHEHUI 0 TeTpaam
bubmmnorexa LIOK 3afaHue no
49 O000I11IeHNE U CUCTEMATU3aLUS 3HAHUI 3 - Hexenst https://m.edsoo.ru/00ad9ch TeTpaau, NOBTOPUTL

2

40-47
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KounrpoabsHnas padora Ne3 no teme "OCHOBHBIE KIIACCHI bubnmoreka [JOK 3apaHue no
50 o 3 - Henend
HEOPraHUYECKUX COEAUHEHUI https://m.edsoo.ru/00ad9ela | TeTpaam
51 [lepBbIie MOTBITKU KIACCU(PUKAINNA XUMUIECKAX 4 - wenens bubnuorexa [JOK §49. tectyi,c.172
31eMeHTOB. [IoHsATHE O TpyNIIax CXOIHBIX 3JIEMEHTOB https://m.edsoo.ru/00ad9ffa
52 [Tepuonnueckuii 3akoH u [lepuoanueckas cucrema Anpeisb bubnuotexa [JOK §50, TecThL,c. 176
xuMuuecknx anementoB [, . Menneneera 1 - Henmens https://m.edsoo.ru/00ada52c
bu6mmoreka [IOK
53 IT 1- 51 .180
€PHOIBI, TPYIIIBI, TIOATPYIIITHI HeIems htts://m. edsoo.ru/00adas2c §51,rectoI,C
bu6mmorexa [JOK
54 Crtpoenue atomoB. CocTaB aTOMHBIX sziep. M3oTomsl 2 - HeJenst https://m.edsoo.ru/00ada34 §52,ymp.1-3,c.184
2
CrpoeHue 3JIeKTPOHHBIX 000JI0YEK aTOMOB 3JIEMEHTOB bubnuorexa [JOK
55 2 - 53,ymp.1-2,¢.188
[Tepuoanueckoii cucremsl /1. 1. MenneneeBa reAct https://m.edsoo.ru/00ada6bc 353.ym1p ¢
XapakTepuCcTUKa XMMAYECKOTO 3JIEMEHTA M0 €0 bu6mmoreka [JOK
. 3agaHue no
56 nosoxxenuto B [lepuoamaeckoit cucreme /1. U. 3 - Hexens https://m.edsoo.ru/00ada82
TeTpaau
Meunneneena 4
3nauenue [leproanyeckoro 3aKoHa JJis pa3BUTHS HAYKU
57 u npaktuku. Jl. 1. MenzaeneeB — y4€HbIi, Me1aror 1 3 - Hepens bubmorera [JOK 8§54 1-3,c.190
P A YA ’ A https://m.edso0.ru/00ada96e >YIP-272,6-
rpaKJaHuH
DNEeKTPOOTPULIATEIBHOCTh AaTOMOB XUMHUYECKUX bubnuoreka [JOK
>8 AJIEMEHTOB 3 - e https://m.edsoo.ru/00adaab8 335,ynp.1-2,¢.193
bubmuoreka [JOK
59 nu 4 - 56 2-4,¢.198
OHHAM XUMIACCKA CBASH Heaemt https://m.edsoo.ru/00adac34 336,,y11p.2-4.¢
60 KoBanenTHas nonsipHasi XUMHY€ECKasi CBA3b 4 - nenens bubmmorexa [JOK 3afiatue o
p a https://m.edsoo.ru/00adaab8 | Tetpaam
Maii bubmuoreka [JOK 3afaHve no
61 KoBanenTHas HemosspHasi XUMUYecKast CBSI3b
1 - Hepens https://m.edsoo.ru/00adaab9 | Tetpaam
62 CreneHb OKUCIEHUS 1 - Henens bubnmnorexa [JOK §57,ynp.1-4,¢.202
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https://m.edsoo.ru/00adae28

bubnuoreka [IOK

3agaHue no
63 OKHUCIIHMTENEHO-BOCCTAHOBUTENIBHBIE PEAKIIUH 1 2 -menens |  https://m.edsoo.ru/00adb07 TeTpagy
6
bu6mmoreka [IOK 3373HME Mo
64 OKuCIUTEN U BOCCTAHOBUTEIH 1 2 -Henensa | https://m.edsoo.ru/00adb07 A
6 TeTpagu
bu6mmoreka [IOK
65 O06o0011IeHre U CUCTeMaTH3alHs 3HAaHU I 1 3 - Hemens | https://m.edsoo.ru/00adb33 MosTOpUTL 49-57.
C
66 KountpoJabsHas padora Ned o teme «CTpoeHne aTroma. 1 3 - Henens Et?[i?/yllr(r)wfc;igg/[é%db% 3afaHve no
XHUMHYECKasi CBI3b)» 6 TeTpaam
PesepBuEbIil ypok. O000IIEHNE U CUCTEMATU3ALINI bubmmorexa LIOK
67 P . Ypok- 1 4 - Henens https://m.edso0.ru/00ad9ch
3HAHHH >
PesepBubIit ypok. O0001IeHNE U CHCTEMAaTH3aIUS bubnuorexa [JOK
68 3HAHUM ! 4 - nepens https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68
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9 KJIACC

Koa-Bo DJIeKTPOHHbIE
Ne yacoB ara udposbie OINOJIHUTEIbHASA
Tema ypoka A unpp A
n/n HU3ydeHHs o0pa3zoBaTte/ibHbIE uHdopMmanus
Bcero
pecypchl
[Tepuoanueckuii 3akoH. [leproauyeckas cucrema CeHTs0pb bubnuoteka [JOK
1 1 MosTop .Kypca 8 K.
xuMHu4ecknx ayemMenToB . . Menneneera 1-memens | https://m.edsoo.ru/00adb59e
3aKOHOMEPHOCTH B U3MEHEHUU CBOICTB XUMUYECKUX bubmuoreka [IOK
2 . 1 1 - Henens MoBTop .Kypca 8 KA.
3JIEMEHTOB MEPBBIX TPEX MEPUOJIOB https://m.edsoo.ru/00adb6b6
Knaccudukarms 1 HOMEHKIAaTypa HEOPraHMIECKIX bubnnoreka [JOK
3 (uca M p 1 2 - Henens 1 MoBTop .Kypca 8 KA.
BEIIECTB https://m.edsoo.ru/00adb7e2
Bupl XuMU4eCKOW CBSI3U M TUITBI KPUCTATTUYECKHUX bu6mmorexa [JOK
4 .. 1 2 - Henens MoBTOP .Kypca 8 K.
pEmETOK https://m.edsoo.ru/00adbac6
KonTpoabsHast padora Nel o teme «IloBTOpenue n
. 3agaHue no
5 yriIyOJIeHHe 3HaHUH OCHOBHBIX pa3/ieioB Kypca 8 1 3 - Hepens reToanu
KJ1acca paA
Knaccudukanus XMuMAYECKUX PEaKIHi 110 Pa3IndHbIM bu6mmoreka [JOK
6 uran peartt p 1 3 - Henens 1 81, ymp.1-5.
npu3HakaM. OKHCIIUTENbHO-BOCCT. PEAKIINU https://m.edso0.ru/00adbch0
bubmuoreka [JOK
7 TeruioBoi dddekT XUMUYECKUX PEAKLINNA 1 4 - genens 2, .2-4,
bd pearh s https://m.edsoo.ru/00adcade 82, ynp
[TonsTHE O CKOpPOCTH XUMUYECKOM peakiuu. [lonsTue o bu6mmoreka [JOK
8 p peakt 1 4 - nenend 1 83, ynp.3-4
TOMOTEHHBIX M T€TEPOTE€HHBIX PEAKIIUIX https://m.edsoo.ru/00adbe9a
IlouaTre 0 XUMHYECKOM paBHOBECHH. DaKTOPLI,
9 p . p 1 OxTs16pB bubnuorexa [IOK §5 -3
BIIMSIOIINE HA CKOPOCTh XUMHUYECKOM pPEaKIuU U ; .-
B p peaxtl 1 - Henens https://m.edsoo.ru/00adc28c ynp
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHUS
Teopus snexkrpomTHYecKON aucconuanui. CUIIbHBIE U bubmmorexa LIOK
10 p p g tan 1 1 - wenens 1 86-8,TecThl

cia0bie QJICKTPOJIATHI

https://m.edsoo.ru/00adcd68
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bubnuoreka [IOK

11 HouHbBIE YpaBHEHUS PEAKLUI 2 - Henels 89, .3-6
P peardt A https://m.edso0.ru/00add448 yip
XHWMHUYECKUE CBOMCTBA KMCIIOT U OCHOBAHUM B CBETE bubnuorexa [JOK 3apaHue no
12 . . 2 - Henens
MIPEJICTABICHUI 00 AIEKTPOIUTHICCKON JUCCOIUAIIIH https://m.edsoo.ru/00add5d8 TeTpaau
13 XVMHYECKUE CBOKCTBA COJIEH B CBETE IPEACTABICHUN 3 - Here bubmuoreka [IOK 3agaHue no
N - Henens
00 2JIEKTPOJIUTUUECKON TUCCOIHAIIIHI A https://m.edsoo.ru/00add8b2 TeTpaau
bu6mmoreka [IOK
14 IMousarre o ruApoIn3€e COJIEN 3 - Henmend 15
AP a https://m.edsoo.ru/00add9d4 §
bu6mmoreka [IOK
15 O00011IeHNEe U CUCTEMATH3aLMs 3HAHUH 4 - genens MosTtopuTb 1 - 15
m 1 a https://m.edsoo.ru/00addd12 P
IIpakTryeckas padora Ne 1. «Pernrenue bubnunoreka IIOK
16 p p 4 - genens & Mpasuna 1/6
AKCIIEPUMEHTAIBHBIX 3374 https://m.edsoo.ru/00addbfa
KonTpoabHast padora Ne2 1o teme
17 «DIEKTPOIUTUYECKAS TUCCOIHASL. X UMUYECKUE Hostp bubmorexa HOK 3apanue no
p ’ 2 - Henens https://m.edsoo.ru/00addecO TeTpaau
peaKkIru B PaCTBOPAX»
OO0111ast XapaKTEpUCTHKA TaJOr€HOB. X UMHYECKHE bubnunoreka IIOK
18 tas xapaxtep 2 - Henens 1 §12-13
CBOICTBa Ha MPUMEPE XJI0pa https://m.edsoo.ru/00addfe2
XnopoBogopona. ConsHas KHCIIOTa, XMMHUYCCKHE buo e OK
19 POBOLOPOA 3-pegens | DrOHMoTexall §14-15
CBOMCTBA, IIOJIyYEHUE, IPUMEHEHUE https://m.edso00.ru/00ade104
[IpakTuueckas padota Ne 2 mo teme «Ilomyuenue buo OK
20 P Ny P .. . i 3 - Hexenst nbanorexa 11 Mpasuna 1/6
COJISTHOM KUCJIOTBI, U3y4EHUE €€ CBOMCTB» https://m.edsoo.ru/00ade348
Brrurcnenus o ypaBHEHUSIM XUMUYECKHX PEaKIIUid, bu6mmoreka [JOK 3agaHue no
21 4 - genens
€CJIM OJIMH U3 PEeareHTOB JIaH B H30BITKE https://m.edsoo.ru/00ade488 TeTpaau
bu6mmoreka [JOK
22 OO0111ast xapakTepUCcTHKA JIEMEHTOB VIA-TpymIis 4 - genens 17
B p p pym a https://m.edsoo.ru/00ade64a 8
AnnoTponHbie MoaubUKaluu cepbl. HaxoxaeHue cepsl
R . . bubmuoreka [JOK
23 U €€ COeIMHEeHU B pupojie. XUMUUYECKHE CBOMCTBA 4 - genens 818

cepel

https://m.edsoo.ru/00ade64a
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24 CepoBojiopo, CTpocHHE, (PU3HUECKUE U XUMUICCKHEC Jexabpb bubnmoreka [JOK §19
CBOMCTBA 1 - Henens https://m.edsoo.ru/00ade802
Oxcunpl ceprl. CepHas KHCI0Ta, (GU3HYECKHUE U bubmunoreka IHOK

25 AbL CEPBL. TP ¢ 1 - nexens 1 §20-21
XUMUYECKUE CBOWCTBA, IPUMEHEHHE https://m.edso0.ru/00adea28
XHWMHUYECKUE PEAKIUH, JIEKAILLE B OCHOBE

26 MIPOMBIIIIJIEHHOTO CIIOCO0a MOJIy4eHUs! CEpHOI 9 - Herme bubnuorexa [JOK 3aaaHue no

- Heflenst

KUCIOThL. XUMUYECKOE 3arpsI3HEHUE OKPYKAIOIIEH A https://m.edsoo.ru/00adec8a TeTpaau
CpeIbl COSTMHECHUSIMU CEPhI

97 Brrunciienne MaccoBo#l A0JIM BBIXOJA MTPOJIYKTA 9 - Here bu6mmoreka [IOK 3agaHue no

- Heens

peakuuu a https://m.edsoo.ru/00adec8a TeTpaau
OO61as xapakTepucTika 31eMeHToB VA-rpynnsl. A30T,

28 acTIpOCTpaHEHUE B PUPOJe, PU3UIecKue 1 3 - Hexens bubnmorexa LIOK 823
pactipoctp . PHPOAE, https://m.edsoo.ru/00adeea6
XUMHYECKHE CBOMCTBA
Ammuak, ero pu3nUecKre U XUMHYECKHE CBOICTBA, bu6mmoreka [JOK

29 ¢ 3 - Henmens 1 824
MOJIyYCHHUE U TPUMEHEHHUE https://m.edsoo.ru/00adf004
[IpakTrueckas padora Ne 3 mo teme «Ilomyuenue bu6mmoreka [JOK

30 P P . v 4 - yenens 1 Mpasuna 1/6
aMMHaKa, U3y4eHHUe ero CBOUCTBY https://m.edso0.ru/00adf180
A3oTHas KucinoTa, €€ (u3ndecKue U XUMHISCKHIE bu6mmoreka [JOK

31 . ¢ 4 - genend 1 827
CBOMCTBA https://m.edso00.ru/00adf306
Hcnonp30BaHre HUTPATOB U COJICH aMMOHUS B

39 KauecTBE MUHEPAIbHBIX YA0OpeHUH. XUMUUeCKoe SuBapp bu6mmoreka [JOK 3apaHve no
3arpsi3HEHUE OKPYXKAIOLIEH Cpe/ibl COeAMHEHUSIMU 1 - Hepens https://m.edso00.ru/00adf518 TeTpaam
asoTa
dochop. Oxenpg pochopa (V) u pochopHas KHCIOTa, bubmuoreka IIOK

33 Gop A docdopa (V) v(b Gop 1- Hepens 1 §29-30
¢u3nyeckrue 1 XMMUYECKHE CBOICTBA, MOJIyYeHHE https://m.edsoo.ru/00adf68a
Hcnons3oBanue ¢hocdaToB B KauecTBE MHHEPAIbHBIX

34 noOpeunnii. 3ar ?13H§Hne OPUPOTHOM C e,ump 2 - Henens bubmorexa LIOK 3aaatme no
yAoLP - 24P pHp p https://m.edsoo.ru/00adfc20 TeTpaam

dbocdaramu
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VYraepon, pacipocTpaHeHue B IpUpoe, GU3NIECKUe 1

bubmuoreka [JOK

35 2 - Henels 831-32
XHMHUYECKHE CBOMCTBA A https://m.edsoo.ru/00adfd9c
Oxcuppl yriaepoaa, ux (pU3NIecKre U XUMHISCKUC
N bubnuorexa [JOK
36 CBOMCTBA. DKOJIOTUYECKUE TIPOOTIEMBI, CBS3aHHBIC C 3 - Hexens 833-34
https://m.edsoo.ru/00adfebe
okcuzom yriepoaa (V)
bu6mmoreka [IOK
37 VYroapHas KACIOTA U €€ COTn 3 - Hexens 35
A https://m.edso0.ru/00ae006¢ 8
[IpakTuueckas padbora Ne 4 o teme "[lonydenue
38 JIeKucIIoro raza. KauectsenHas peaknus Ha 4 - genens bubmmorera [TOK Mpasuna 17/6
T . P https://m.edsoo.ru/00ae027e P
KapOOHAaT-UOH
39 [TepBoHauanbHBIEC MOHATHS 00 OPTAHUIECKUX A - Herne bubmuorexa [JOK 3apaHve no
- Heens
BEIIECTBAX KaK O COEUHEHUSX YIiIepo/ia a https://m.edsoo.ru/00ae054e TeTpaau
depaib bu6mmorexa [JOK
40 Kpemuuii u ero coenuHeHus 837-38
P s 1 - Henens https://m.edsoo.ru/00ae080a
[IpakTrueckas padota Ne 5. Permenue
41 SKCIIEPUMEHTAIbHBIX 337a49 0 TeMe «BakHelmue 1 - Henens bubmorexa [IOK Mpasuna 1/6
P A https://m.edso00.ru/00ae0bf2 P
HEMETaJUIbl U MX COCTUHCHUS)
42 KonTpoabHasi padora Ne3 o teme «Baxknenue 3 - Hee bubnuorexa [JOK 3apaHve no
- HeJenst
HEMETaJlJIbl U UX COCIUHCHUS A https://m.edsoo0.ru/00ae0e18 TeTpaau
OO6mras XxapaKTepUCTUKa XUMUUYECKUX AIIEMEHTOB —
MeTaJIoB. MeTainuecKas CBsA3b U METaJLINYeCcKas bu6mmoreka [JOK
43 i . 2 - Heaens 839-40
KpUCTajuIMdecKkas pemérka. uznyeckue CBOMCTBa https://m.edso0o.ru/00ae103e
METaJJIOB
XUMHYECKHE CBOMCTBA METAJIJIOB. bu6mmoreka [JOK
44 § . 3 - Henmens a 841
ONEKTPOXUMHUYECKUHN Psii HAPSHKEHUI METaNIOB https://m.edsoo.ru/00ae1156
O61ue criocoOb! moay4eHus MeTamioB. CIuiaBbl.
. bu6mmoreka [JOK
45 Brrurcnenus mo ypaBHEHUSIM XUMUYECKUX PEaKIIHid, 3 - Hepens 842

€CJIM OJUH U3 pCarcHTOB COACPIKUT IIPUMECH

https://m.edso0.ru/00ae1156
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46 [TonsaTue o KOppO3UU METAIOB 4 - Henenst bubmorexa [JOK 3apaHue no
PP A https://m.edso00.ru/00ae1278 TeTpaau
bu6mmoreka [IOK
47 4 - 43
[lenotmpie MeTasbt reAct https://m.edso0.ru/00ael4b2 8
Mapt bubnuorexa [JOK
48 Q) 43
KCHIIBL H THAPOKCHIBT HATPHA | KaTHA 1 - nenens https://m.edso0.ru/00ael4b?2 §
bu6mmoreka [IOK
49 — i i 1- 44
[lemo4yHO3eMENbHBIE METALIBI — KABI[UH M MarHui HEJCIIS httos://m.edsoo.ru/00ae1568 8
bu6mmoreka [IOK
50 B i 2- 45
QXHEHIITNE COCTUHEHNS KalbIUs Heaens httos://m.edsoo.ru/00ae1568 8
3
51 O0001IeHne 1 cucTeMaTU3alisa 3SHAHUHA 2 - Henensd aAanne no
TeTpagm
N N bu6mmorexa [JOK
52 XK 0 3- 45
€CTKOCTb BOJIBI U CITOCOOBI €€ YCTpaHEeHHS HeJIeIs httos://m.edsoo.ru/00ae1886 8
[IpakTrueckas padota Ne 6 mo Teme "XKEcTKOCTh BOIBI Arnpens bubmuorexa [JOK
53 R " Mpasuna 7/6
U METO/BI €€ YCTPaHEHHUs 1 - Henens https://m.edsoo.ru/00aelae8
. bu6mmoreka [JOK
>4 AJOMHHIIH 1 - nenens https://m.edsoo.ru/00aelc64 546
bu6mmoreka [JOK
55 A i 2 - 47
MQoTepHbIE CBOMCTBA OKCHA M THAPOKCH 1A HeJeIIs htts://m.edsoo.ru/00ae 164 8
bubmuoreka [JOK
56 K 2 - 48
eeso HeAcm https://m.edsoo.ru/00ae1d86 S
Oxcupl, THAPOKCUIBI B conr kene3a (II) u xenesa bubmuoreka [JOK
57 3- 49
) reAcmt https://m.edsoo.ru/00ae35e6 8
58 O00011IeHNE U CUCTEMATH3aLU 3HAHUI 3 - Hexenst
IIpaktuyeckas pabora Ne 7. Pemenue
. bubmuoreka [JOK
59 IKCMIEPUMEHTAJIBHBIX 33/1a4 10 TeMe «BakHelme 4 - Henens Npaswna 1/6

METaJJIbl U UX COCANMHCHU

https://m.edsoo0.ru/00ae3de8



https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886
https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8

Brruncnenus 1o ypaBHeHUsAM XUMHUYECKUX PEAKLIUN,
60 €CJIM OJIUH U3 PEareHTOB JIaH B U30BITKE WA COJEPIKUT 1 4 bubnmoreka [JOK 3apaHue no
. - Henens
IIpUMeCH. BBIUnCIIEHUs MaCCOBOM JTOJIM BBIXO/1A A https://m.edsoo.ru/00ae1750 TeTpaam
MPOAYKTA peaKiiuu
. Maii
61 O0001IenrEe ¥ cUCTEMaTH3aLMs 3HAHUH 1 MosTopuTb 39 - 49
1 - Hemens
KonTtpoabHnas pa6ora Ne4 no teme «Baxkueiinue 3apaHwue no
62 1 1 - Hemens
METaJUIbI U UX COECTMHEHUS TeTpaam
BemectBa u Marepuransl B IOBCETHEBHON KU3HU bubnuorexa [JOK 3apaHue no
63 1 2 - Henensd
JelroBeKa https://m.edso0.ru/00ae3f50 TeTpaau
64 XUMHYECKOE 3arpI3HEHUE OK aromei cpennl 1 2 - Henens bubmorexa HOK 3aganue no
P pyRaiom el a https://m.edsoo.ru/00ae4270 TeTpaau
65 Poip XMMHH B pellIEeHUH SKOJIOTHYSCKUX IIPOOIeM 1 3 - Henmend bubmorexa HOK
p p https://m.edso0.ru/00ae4270
PesepBHbIii ypok. O000IIEHNE U CHCTEMAaTH3aIIH bubanoreka [IOK
66 P . p B 8 1 3 - Henens 1
3HAHHHI https://m.edsoo.ru/00ae0d0a
PesepBurblii ypok. O000IIEHHE U CUCTEMATH3 AU bu6 e OK
67 P . P Hl H 1 4 - yenens nosmotera I
3HAHUM https://m.edsoo.ru/00adb33c
PesepBurblii ypok. O000IIEHHE U CUCTEMATH3ALUS bu6 e OK
68 P . P H 1 1 4 - Hepens nommorexa L
3HAHUM https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae0d0a
https://m.edsoo.ru/00adb33c
https://m.edsoo.ru/00ad9cb2




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI JUISI YYEHUKA

» Xumus, 8 xkimace/ Pymsuruc I'.E., ®enpiman @.I'., AkimorepHoe o0mectBo «M31aTenbcTBO
«IIpocsemenne»
» Xumus, 9 knace/ Pymsutuc I'.E., @enpaman @.I'., AknronepHoe obmiectBo «M31aTenbcTBo

«IIpocsemenne»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJIA
Xumusi. Ypoku B 8 kiacce : mocooue s yautens /H. H. Tapa

Xumusi. Ypoku B 9 knacce : moco6ue s yaurens /H. H. I'apa

IHUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
http://school-collection.edu.ru
http://fcior.edu.ru

http://college.ru/himiya/


http://school-collection.edu.ru/
http://fcior.edu.ru/
http://college.ru/himiya/
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