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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma o XMMHK Ha YpOBHE OCHOBHOT'O 001Ier0 00pa3oBaHUs COCTaBIEHA HA OCHOBE
TpeOOBaHUIl K pe3yiabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTENbHON MPOrpamMMbl OCHOBHOIO
obmero obpa3oBanus, npeactaBieHHBIX B ®I'OC 00O, a Taxke Ha OCHOBE ¢eaepalbHON
paboueil mporpaMMbl BOCITUTAHUS U C YUETOM KOHIETIUU MPENoaBaHus Y4eOHOrO MpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX opranuzanusax Poccuiickoit @enepanuu.

[IporpaMmma mo xumuM Ja€T MpeACTaBICHUE O ILENAX, OoO0med cTparternu OOydeHus,
BOCIIUTAHUS W Pa3BUTHA OOydYaIOIIUXCS CpeICTBaMU Y4YeOHOro MpeaMeTa, yCTaHABIUBACT
00s3aTeNIbHOE NIPEIMETHOE COAEpPKAHUE, IPEIyCMATPUBAECT paclpee/ieHue ero Mo Kiaccam U
CTPYKTYpUPOBAHME 10 pa3jesiaM U TEMaM IPOrpaMMbl 110 XUMHUH, ONPEAEISAET KOIUUECTBEHHbIE
Y KaueCTBEHHbBIE XapaKTEPUCTUKU COACPKAHUS, PEKOMEHAYEMYIO MTOCIEA0BATEIbHOCTD U3yYEHHS
XUMHUH C Y4ETOM MEKIIPEIMETHBIX U BHYTPHUIPEIMETHBIX CBs3€H, JIOTUKH y4eOHOTro Ipoliecca,
BO3PACTHBIX OCOOEHHOCTEW 00YJaIOLINXCS, OMPEILIIIeT BO3SMOXKHOCTH IPeAMETA JJIS pealn3aiu
TpeOOBaHUIl K pe3yjbTaTaM OCBOEHHUS OCHOBHOM 00pa3oBaTEeNbHON IMPOrpaMMbl HAa YPOBHE
OCHOBHOTO 0011ero o0pa3oBaHus, a Takxke TpeOoBaHMI K pe3yinpTaTaM OOydeHUs XUMHUHU Ha
YpOBHE IIeNieil U3y4eHHUs MpelIMeTa U OCHOBHBIX BUIOB y4eOHO-II03HABATEIHHON AESITENbHOCTU
00ydJaromerocs 1o OCBOCHUIO yueOHOTO COICPKAHUS.

3HaHME XUMUH CIIY’)KUT OCHOBOM 11 (pOpMHPOBAHUS MUPOBO33pEHUS 00y4arolerocs, ero
MPEJICTABICHUI O MAaTePUAIbHOM €IMHCTBE MUPA, BAXXHYIO POJIb UTPAIOT (OpMUPYEMbIE XUMUEH
MPEJICTABICHUS O B3aUMOMPEBPAIICHUAX SHEPTUU U 00 HBOJIOLKHU BEIIECTB B IPUPOJIE, O MYTAX
pelieHus TI00albHBIX MPOOJEM YCTOWYMBOIO DPAa3BUTUS YEJIOBEYECTBA — CBIPHEBOIA,
HHEPTEeTUYECKOM, TUILEBON U IKOJIOTUIECKON 0€301macHOCTH, MPOOIIeM 3ApaBOOXPAHEHUSI.

N3yuenune xumuu:

CIOCOOCTBYET peann3aliii BO3MOXKHOCTEH Il CaMOpa3BUTUS U (YOPMUPOBAHUSI KYIbTYPHI
JUYHOCTH, €€ o01Iel U (yHKITMOHATBHOU IPaMOTHOCTH;

BHOCHT BKJIaJ] B (DOPMHUPOBAHHME MBILUIEHNUS U TBOPUECKUX CIIOCOOHOCTEN 00yJarommxcs,
HAaBBIKOB HMX  CaMOCTOSITENIbHOM  y4eOHOW  NIeATeNbHOCTH, OKCIEPUMEHTAIBHBIX U
HCCIIEIOBATEIbCKUX YMEHHUH, HEOOXOJUMBIX KaK B TIOBCEIHEBHOM JKU3HU, TaK U B
MpoeCCHOHAIBHON JESTEIHHOCTH;

3HAKOMHUT CO CHEHU(PHUKON HAYYHOTO MBIIIJIEHUS, 3aKJIaJbIBA€T OCHOBBI IEJIOCTHOIO
B3TJI511a HA €IUHCTBO MPHUPOIBI U YETIOBEKA, SBJISIETCS OTBETCTBEHHBIM 3TarioM B (hOPMHUPOBAHUU
€CTEeCTBEHHO--HAayYHOH IPaMOTHOCTH 00yYaroIuXcs;

crocoOcTByeT (POPMUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO--HAyYHBIM
3HaHMUSIM, K TPUPOJE, K YEJIOBEKY, BHOCHUT CBOW BKJIaJ] B JKOJIOTMYECKOE 0Opa3oBaHUE
o0yJaromuxcs.

JlanHble HampaBiieHHss B OOYYEHHH XMMHUHU OOECIEUMBAIOTCS CHEU(UKON COAep KaHUs
y4eOHOro MpeiMeTa, KOTOPBIH SIBIISIETCS Nearorn4ecky aJanTHPOBaHHBIM OTpakeHHEM 0a30BOM
HayKH XMMUU Ha ONPEeNIEHHOM 3Tarie €€ pa3BUTHS.

Kypc xuMuu Ha ypoBHE OCHOBHOTO 0OIIero oOpa3oBaHHsS OPUEHTUPOBAH Ha OCBOEHUE
00y4JarOIMMHUCS CUCTEMBI TIEpPBOHAYATIBHBIX MOHSATHH XUMUHU, OCHOB HEOPTraHMYECKONH XUMUU U
HEKOTOPBIX OTACIIBHBIX 3HAYMMBIX MIOHATHH OPTaHUICCKOW XMMHUH.

CrtpykTypa coaep:kaHMsl MPOTpaMMbl MO XMUMHHM c(OpMHUpPOBaHA HAa OCHOBE CHCTEMHOIO
noaxoja kK eé m3ydeHuro. CopepxaHHe CKIIAAbIBAETCS U3 CHUCTEMBI MOHATUH O XMMHUYECKOM
BJIEMEHTE M BEIECTBE M CHUCTEMBbI MOHATUH O XHMHUYECKOM peakuuu. O0e 3TH CHUCTEMbI



CTPYKTYPHO OPTraHU30BaHbl IO NPUHIMITY IOCJIEIOBATEIBHOTO PA3BUTHUS 3HAHWKW HAa OCHOBE
TEOPETHUUECKUX MPEJCTaBICHUN PAa3HOTO YPOBHSI:

— aTOMHO--MOJIEKYJIIPHOTO YUE€HHS KaK OCHOBBI BCEr'0 €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akoHa JI. 1. MeneneeBa kak OCHOBHOT'O 3aKOHA XMMUHU;

— YYEHHUSI O CTPOCHHUH aTOMa U XUMHUYECKOH CBS3H;

— IPEJCTABICHUN 00 AIIEKTPOTUTUICCKON JUCCOIMAIINH BEIIECTB B PACTBOPAX.

Teopernueckre 3HAHUS PACCMATPUBAIOTCS HA OCHOBE SMIMPUYECKH MOJYYEHHBIX U
OCMBICJICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIHHO OT OJJHOTO YPOBHS K IPYTOMY, BBITIOTHSSA
GyHKIIMY OOBSICHEHUSI U IPOTHO3UPOBAHUS CBOMCTB, CTPOCHUSI U BO3MOXKHOCTEH MPAKTUYECKOTO
MPUMEHEHUS U MOTYYCHUS U3y4aeMbIX BEILIECTB.

OcBocHHE MPOrpaMMBI MO0 XHUMHHU CIOCOOCTBYEeT (HDOPMHPOBAHHIO TPEACTABICHUS O
XMMHUYECKOM COCTAaBJISIOIIECH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CHUCTEMHOM MpPUPOJBI,
LIEHHOCTHOTO OTHOILLIEHHUSI K HAyYHOMY 3HaHUIO U METOJaM I03HaHUs B Hayke. M3yuenue xumuun
MIPOUCXOIUT C IPUBIICYCHUEM 3HAHHUI U3 paHee H3yYCHHBIX yUeOHBIX IPeaMeTOB: «OKpYKaAIOIIUH
Mup», «buonorus. 5-7 knaccb» u «®Pusnka. 7 Kiaacey.

[Tpu u3yyeHNr XUMUU TPOUCXOAUT (HOPMUPOBAHKUE 3HAHUN OCHOB XMMHUYECKON HAyKH Kak
00J1acTH COBPEMEHHOTO €CTeCTBO3HAHUS, MMPAKTUYECKOM JEATEIbHOCTH YEJIOBEKa U KaK OJIHOTO
13 KOMIIOHCHTOB MHPOBOW KYJIbTYpHI. 3ajada y4eOHOro mpeaMeTa COCTOUT B (pOpMHpPOBAHUU
CUCTEMBl XUMHUYECKHX 3HAHWA — BaXHEHIIMX (DAKTOB, MOHSATHH, 3aKOHOB M TEOPETHYCCKHX
MOJIOKEHUH, JOCTYMHBIX OO0OOIIEHWH MHUPOBO33PEHYECKOT0 XapakTepa, S3bIka HayKH, B
MPHUOOIIEHNHU K HAYYHBIM METO/IaM MMO3HAHUS IPU U3YYCHHUH BEIIECTB U XUMUYECKUX PEaKluid, B
GbOpMHUpPOBAaHMM W PA3BUTUU TIO3HABATEIBHBIX YMEHUW W HX TMPUMEHEHHH B Y4eOHO-
MO3HABATEIIEHON M y4eOHO-UCCIIC0BATEIHCKON NeATeIbHOCTH, OCBOCHUH TPAaBHII OE30ITaCHOTO
oOpallieHus ¢ BEIIeCTBAMU B TOBCEIHEBHOM KH3HHU.

[Ipy u3ydyeHUHM XUMHUU HA YpPOBHE OCHOBHOI'O O0IIEro 0Opa3oBaHMs Ba)KHOE 3HAUYCHUE
PUOOPENTHN TaKUe LIETH, KaK:

— (opMHUpOBaHNE MHTEIUIEKTYaIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITETFHOMY TPUHATHIO DEIIeHUH, CIOCOOHOW ananTUpoBaThCsi K
OBICTPO MEHSIOIINMCS YCIOBUSAM KU3HU;

— HampaBJICHHOCTh OOYYEHHUS Ha CHCTEMAaTHYECKOE MPUOOIICHHE OO0yJaromuxcs K
CaMOCTOSITEIbHOW ~ TMO3HABATEIbHOW  JEATENBHOCTH, HAy4YHBIM  METOJaM  IO3HAHUS,
(bopMUPYIOITUM MOTHBALIMIO U Pa3BUTHE CIIOCOOHOCTEN K XHUMHH,

— o0ecrieueHue YCJIOBHM, CHOCOOCTBYIOUIMX MPHOOPETEHUI0 OOYYaIOIIMMUCS OIbITa
Pa3HOOOpPa3HOM NEeATENTbHOCTH, TMO3HAHUS M CaMOIO3HAHUSI, KIIFOUEBBIX HABBIKOB (KITFOYEBBIX
KOMITETEHIIHH ), UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS1 PA3IMYHBIX BUOB JIEATEILHOCTH;

— ¢gopmupoBanue o61Iel PyHKIIMOHATHHON M €CTECTBEHHO-HAYYHON TPaMOTHOCTH, B TOM
qHclie yMEHHUH OOBSCHATH U OIICHUBATh SIBICHUS OKPYKAIOIIET0 MUPA, UCIIONIb3Ys 3HAHHS U OTIBIT,
MOJIYYCHHBIC MPU W3YyYEHUU XUMHUHU, TPUMEHSITh WX TPH PEHICHUU TPOoOJIeM B MOBCEIHEBHON
KU3HH U TPYJIOBOH JESITEIBHOCTH;

— (opMupoBaHue y 00y4yaronmxcs T'yMaHUCTHUECKUX OTHOILICHHH, TOHUMaHUs IIEHHOCTH
XUMHUYECKHX 3HAHWHA 1 BBIPAOOTKU SKOJOTHYECKH IEIecO00pa3HOro MOBENCHUs B OBITY U
TPYAOBOM JEATEIIBHOCTH B LEAX COXPAHEHHUS CBOETO 3J0POBbI M OKPYXKAIOIMIEH MPUPOTHOMN
Cpenpbl;

— pa3BUTHE MOTUBAIIMU K 00YUEHHIO, CTIOCOOHOCTEN K CAMOKOHTPOIIO U CAMOBOCITUTAHHIO
HAa OCHOBE YCBOGHHUS OOIIEYENIOBEYECKUX IIEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY
po( WISl ¥ HAMPABIEHHOCTH JAJIbHEHUIIIET0 00yUeHHS.



OO01mee 9nciio 9acoB, OTBEACHHBIX UIS M3YYEHUS XMMUU HAa YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanus, coctaBisieT 136 gacoB: B § kinacce — 68 yacoB (2 gaca B Hezieno), B 9 kiacce — 68
4acoB (2 4aca B HEJIEIO).

COJAEP)KAHUE OBYYEHUA

8 KUIACC

IlepBoHayajibHbIE XUMHYECKHE TOHATHS

[Ipeamer xumuu. Poiib XMMHUM B >KM3HU 4YeJIOBEKa. XUMHA B CUCTEeMEe HaykK. Tema u
BelecTBa. Gu3nyeckre CBOMCTBA BEIIECTB. ArperaTHoe coCcTosiHuE BelecTB. [loHsTue o meTonax
no3HaHus B XuMuu. Yuctelie BemecTBa u cmecu. CriocoObl pa3esieHus CMecei.

ATOMBI W MOJIEKYJbl. XHUMHUYECKHE HiIeMEHThl. CHUMBOJIBI XUMHUYECKUX JIIEMEHTOB.
[IpocThie u clloKHBIE BelIecTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuyeckast popmyra. BaTeHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH ITOCTOSTHCTBA
coctaBa BemiecTB. OTHocuTenbHas aToMmHass Macca. OTHOCUTENIbHAs MOJEKYJISIpHas Macca.
MaccoBas 105151 XMMHUYECKOTO 2JIEMEHTa B COSIMHEHUU.

KonuuecTBo BemecTBa. Mousb. MosnspHas Macca. B3auMocBsi3b KOJIMYeCTBa, MacChl U 4rcia
CTPYKTYPHBIX €IHHHII BeniecTBa. Pacu€Tel o hopMynaM XUMHUYECKIX COCTUHEHU.

dusnueckue M XHMHUUYECKHE SIBJICHHUS. XUMHUYECKas peakiuss ¥ e€ MpU3HAKU. 3aKOH
COXpaHEHMsI MACcChl BEIIECTB. XuMuueckue ypaBHeHUs. Kiaccudukanus XUMHUUECKUX peaKiui
(coemuHeHus, pa3IoKEeHHsI, 3aMEIICHUs, 0OMEHA).

Xumuueckuii IKcnepumenm:

3HAKOMCTBO C XMMHYECKOHW IMOCYJ0M, MpaBwiaMu paboThl B Jaboparopuu W mpuEMaMu
oOpaiieHusi ¢ 1abOpaTopHBIM O0OPYIOBAaHUEM, HU3YYCHHE W ONUCaHUE (PU3NYECKUX CBOMHCTB
00pa3110B HEOPraHWYECKUX BEIIECTB, HaOmoAeHne pu3nueckux (IJIaBIeHNEe BOCKA, TassHUE JIbJIa,
pactupaHue caxapa B CTYIIKE, KAIIEHHE W KOHJICHCAIMS BOJbI) U XUMHUYECKUX (TOPEHHE CBEYH,
MPOKATMBAaHNE MEHOM MTPOBOJIOKH, B3aMMOICUCTBUE MeJIa C KUCTIOTON) sIBJICHUH, HAOJI0IeHUE U
OTHCaHNe MPU3HAKOB MPOTEKAHUSI XUMUYECKUX peakluii (pa3inokKeHne caxapa, B3auMoJIeHCTBUE
CEpHOI KHUCIOTBHI C XJOpUAOM Oapus, pasioxkeHue ruapokcunaa menu (ll) mpu nHarpeBanuw,
B3aUMOJICHCTBUE Kese3a ¢ pactBopoM conu Meau (1), m3ydenue crnocoOoOB pasjieneHus cMecei:
C TIOMOIIBIO MarHuTa, QWIHTPOBAaHMWE, BHIIAPUBAHUE, MUCTWUIAIMSA, XpomaTtorpadusi,
MPOBEJICHNE OYUCTKM MOBAPEHHOW COJNM, HAOMIOJACHHE U ONMUCAHHE PEe3yNbTaTOB MPOBEICHHS
OMbITAa, WIUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsS MAacChl, CO3JaHUE MOJENIEeH MOJIEKYI
(IIapoCTepKHEBBIX).

Ba:knejinue npeacTaBuTe 1 HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech ra3zoB. CoctaB Bo3ayxa. Kuciopon — 3leMEHT M MpOCTOE BELIECTBO.
HaxoxaeHnue kuciaopoja B mpupojae, GU3NYecKue U XMMUUYECKHUE CBOWCTBA (peakluyd TOPEHHUS).
Oxkcuapl. Ilpumenenue xucimopona. CrocoObl MOTydeHUsS KHCIOpoJaa B JabopaTropuul
MpOMBIIUIEHHOCTH. KpyroBopoT kuciopogaa B mpupoae. O30H — almoTpornHas MOIu(HUKaIUs
KHCIIOPO/JIa.

TemmoBoit A(PekT XUMHUYECKONW pEeaKIHH, TEPMOXMMHUYECKHE YypaBHEHUS, 5K30- H
SHIOTEPMUUYECKHE peakuu. TOIIMBO: yrojiib W METaH. 3arps3HEHHE BO3/yXa, YCUJICHHUE
NapHUKOBOTO 3¢ (eKTa, pa3pylieHue 030HOBOTO CIIOSL.

Bonopon — anemeHT 1 ipocToe BemecTBo. Haxoxaenne Bogopoa B mpupoie, pusudeckue
U XUMUYECKHE CBOMCTBA, MPUMEHEHHUE, CTIIOCOOBI MoNTydeHus. KucioTer u comu.

MoutsipabIii 00bEM Ta30B. Pac4€Thl M0 XMMHUYECKUM YpaBHEHHSIM.



®dusnyeckue cBoMcTBa BOAbL. Bojga kak pactBoputenb. PactBopbsl. HackienHnele u
HEHACBILICHHBIE pacTBOpHl. PacTBopuMOCTh BewiecTB B BojAe. MaccoBas 101 BELIECTBA B
pactBope. XuMH4eckue cBoicTBa Boabl. OcHOBaHUA. Poib pacTBOpOB B IpUPOJE U B KU3HU
yenoBeka. KpyroBopoT BoIbl B mpupoje. 3arps3HeHue NpUpPOAHBIX BOJA. OXpaHa M OYMCTKA
MPUPOJIHBIX BOJ.

Knaccudukanus Heopranmdeckux coeauHeHudd. Oxcunpl. Kitaccupukanus OKCHIIOB:
cojeoOpa3ymomue (OCHOBHBIC, KUCIOTHBIE, aM(oTepHbIe) U HeconeoOpasyronme. Homenknarypa
OKcHJI0B. PU3nNUeCKHe U XUMUYECKHUE CBOMCTBA OKCUAOB. [lonyueHne okcuioB.

OcHoBanus. Krnaccudukanuss OcCHOBaHMIA: HIENOYM M HEPACTBOPUMBIE OCHOBAHUS.
Homenkiarypa ocHoBanuil. @U3MYECKHE M XHUMHUYECKHE CBOWCTBA OCHOBaHMU. [lomyueHne
OCHOBaHUM.

Kucnotel. Knaccuduxanus kucinor. Homenknarypa kuciot. @usndeckue U XUMHUECKHE
cBoicTBa KUCNHOT. Pan akruBHocTn MetaiioB H. H. bekerosa. [lonyyenue kucior.

Comu. Homenknarypa coneil. duznueckue U XxuMudeckue cpoiictBa coieil. [lomydenune
COJICH.

['eneTnueckast CBA3b MEXYy KJIACCAMH HEOPTAaHUYECKUX COCTUHEHUMN.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIpeZeNIEHUE COJEpKaHUs KUCIOpPOoJa B BO3AYyXE, MIOJIy4eHHUE, COOMpaHUeE,
pacro3HaBaHUE M HM3YyY€HUE CBOICTB KUCIOpOJA, HAOIIOJEHUE B3aUMOJACHCTBUS BEIIECTB C
KHUCIIOPOJIOM U YCJIOBUS BOSHUKHOBEHHS W MpEKpallleHusi ropeHus (mmoxapa), 03HaKOMJICHHE C
oOpa3liaMu OKCHUIOB M ONUCAaHHE HMX CBOMCTB, MOJy4YeHHE, COOMpaHue, pacro3HaBaHUE U
U3ydeHHe CBOWCTB Boaopoaa (ropeHue), B3aumojeiicTBue Bojopoaa ¢ okcumom wmeau (1)
(BO3MOYHO MCIOJIb30BaHNE BUACOMATEPHUAIIOB), HAOIIOICHIE 00pa3IIOB BEIIECTB KOJIMYECTBOM |
MOJIb, HCCJEIOBAaHUE OCOOEHHOCTEW PACTBOPEHHUS BEIIECTB C PA3NMYHOM PACTBOPUMOCTHIO,
MPUTOTOBJIECHUE PACTBOPOB C ONPEAEIEHHOM MacCOBOM J0Jiell pacTBOPEHHOIO BEILECTBA,
B3aMMOJICICTBHE BOABI C MeTallaMM (HaTpueM M KajbplueM) (BO3MOXKHO HCIOJIb30BaHUE
BUJICOMaTEPHUAIIOB), MCCIIEOBAHUE OOpPA3[0B HEOPTaHMUYECKUX BEIECTB Pa3IHMYHbIX KJIACCOB,
HaOJr0IeHne M3MEHEHMs OKpacKM HHAWKATOPOB B PAcTBOpAX KUCIOT M IIEJI0Yed, H3ydeHue
B3anmojeiicTBus okcuaa Meau (1) c pacTBopoM cepHOit KUCIOTHI, KUCIOT C METaJllIaMH, peaknui
HEHUTpaIM3al1u, ITI0Jy4YEeHNE HEPACTBOPUMBIX OCHOBAHMI, BBITECHEHHUE OJTHOTO METAJIIa IPYrUM
U3 pacTBOpa COJIM, PEIICHHE OHKCIEPUMEHTAIBHBIX 3aJad MO0 TeMe «BaxHenmmue Kiaccsl
HEOPTraHUYECKUX COCTUHEHUI.

Ilepuoauvecknii 3axkoH u Ilepuoanyeckasi cucrema xumudeckux sjiementos JI. M.
MennesieeBa. Ctpoenne aToMoB. XUMHYeCKas CBSA3b. OKHCIUTEIbHO-BOCCTAHOBHUTEIbHbIE
peakuun

[TepBbie MOMBITKU KIacCUPHUKAIIUN XUMUYECKIX dJIeMEHTOB. [IoHATHE O TpyIax cXOIHbIX
3JIEMEHTOB (II€JI0YHbIE U IIEJI0YHO3EMETbHBIE METAILIbI, FAJIOTeHbI, UHEPTHBIE Ia3bl). DJIEMEHTHI,
KOTOpBIe 00pa3yroT aM(pOoTepHbIE OKCUABI U TUAPOKCUIBIL.

Ilepuonnueckuii 3akoH. llepmoamyeckas cucrtemMa xumuueckux asnemeHtoB JI. H.
MenneneeBa. Koporkomepuoanas W JuMHHONEpHoaHas ¢opmbl I[leprognueckoid cucTeMbl
xumuueckux onemeHtoB JI. M. Mengeneea. Ilepuonst u rpynmbl. DU3HYECKUM CMBICI
MOPSIIKOBOTO HOMEPA, HOMEPOB MEPUOIA U TPYIIIBI JJIEMEHTA.

Crpoenue atoMoB. CocTtaB aTOMHBIX sA1iep. M30Tonbl. DnekTpoHbl. CTpoeHHUE 3IEKTPOHHBIX
oOonouek aroMoB mepBbIXx 20 XuMmuueckux osyemMeHTOB Ilepuoanueckoit cucremsr [ W.
MenpeneeBa. XapakTepuCTUKa XMMHYECKOIO JIEMEHTa IO €ro nosnoxeHuto B Ileprognueckoit
cucteme /1. 1. Menaeneena.



3aKOHOMEPHOCTH U3MEHEHHUs paJuyca aTOMOB XUMHUYECKHUX 3JIEMEHTOB, METAJUTMYECKUX U
HEMETAJUIMUYECKUX CBOMCTB MO IPYIIaM U MEPUOIAM.

3nauenue [lepuognueckoro 3akona u Ilepuoguueckoil cUCTEMbl XUMHUYECKHUX AJIEMEHTOB
JUIs1 pa3BUTUS HAyKW U npakTuku. J1. 1. MenaeneeB — y4€HbIN U IpakIaHKH.

Xumuueckas CBS3b. KoBanentnas (monsipHas u HEMoJIsIpHast) CBA3b.
DIIEKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIeMEHTOB. MoHHas CBs3b.

Crenenb  okucienusi. OKUCITUTEIBHO--BOCCTAHOBUTENbHBIE  peakiuu. lIpouecchr
OKHCJICHUS U BOCCTAaHOBJIEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumenm:

U3ydeHHe OOpa3LOB BEIIECTB METAVIOB M HEMETAJJIOB, B3aMMOJACHCTBHE THUAPOKCHIIA
IIMHKA C pacTBOpPaMH KUCIOT W IIEJI04Yed, MPOBEACHHUE OIBITOB, WUIIOCTPUPYIOIIUX MPUMEPDI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKIUil (TOpEHHUE, PEaKIIUU PA3JI0KEHUS, COSTUHEHHUS).

Meosrcnpeomemmnuwie ceasu

Peanuzanusi MeXIpeAMETHBIX CBSI3€M MPU U3YYCHUM XUMHH B 8 KJIacCe€ OCYILECTBIISIETCS
Yyepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO--HAYYHBIX MIOHATUM, TAK U TIOHSITHH, SBIISIOIINXCS
CHUCTEMHBIMU I OTAENbHBIX IIPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.

OO61re ecTeCTBEHHO--HAYYHbIE TOHATHS: HAyYHBIN QaKT, TUIIOTE3a, TEOPHs, 3aKOH, aHAIU3,
CHUHTE3, Kiaccu(dUKanus, TMNePUOIUIHOCTh, HAOIIOIEHUE, DSKCIEPUMEHT, MOJICIUPOBAHUE,
U3MEpPEHHUE, MOJIENb, SIBIICHUE.

®u3nka: Marepusi, aToM, O3JEKTPOH, MPOTOH, HEUTPOH, HOH, HYKIHWJ, H30TOIbI,
pPaZIMOaKTUBHOCTb, MOJIEKYJa, JJIEKTPUYECKUN 3apsl, BEUIeCTBO, TeJI0, O00bEM, arperaTHoOe
COCTOSTHUE BEIECTBA, a3, (PU3NYCCKUE BEIUYHMHBI, SAUHUIIBI U3MEPECHUS, KOCMOC, ILIAHETHI,
3831561, ComHIle.

buonorus: ¢porocunTes, qpixanue, ouocdepa.

['eorpadus: armocdepa, rugpochepa, MHUHEpanbl, TOpPHbIE MMOPOJbI, IOJE3HBIC
MCKOIIaeMble, TOIUIUBO, BOAHBIE PECYPCHI.

9 KUIACC

BemecTBo M XMMHYeCKas peaKkuust

Ilepuonuueckuin 3akoH. llepuoamueckass cucremMa xumuueckux a3nemeHtos . H.
MengeneeBa. CrpoeHHe aTroMOB. 3aKOHOMEPHOCTHM B W3MEHEHHH CBOWCTB XHUMHYECKHX
AJIEMEHTOB TIEPBBIX TPEX MEPUOJOB, Kalus, KalblUs U WX COCAMHEHUH B COOTBETCTBHH C
MOJIOKEHUEM AJIEMEHTOB B lleprognueckoit cucteMe U CTpOEHUEM UX aTOMOB.

CrpoeHue BelecTBa: BHUAbl XUMUYECKOH CBA3M. THNBI KPUCTAJUIMYECKUX PEHIETOK,
3aBUCHMOCTBH CBOMCTB BEIIIECTBA OT TUIA KPUCTATUIMUECKON PEIIETKH U BUJA XUMHUYECKOU CBSI3H.

Knaccudukanuss 1 HOMEHKJIaTypa HEOPTraHWYECKHX BEIIECTB. XHMHYECKHE CBOWMCTBA
BEILECTB, OTHOCAIIMXCS K Pa3IMYHBIM KJIaCCaM HEOPraHMYECKUX COEIMHEHHM, TeHeTHYecKas
CBSI3b HEOPTraHUYECKHUX BELIECTB.

Knaccudukanuss XuMHYECKUX PEaKIuid MO pa3IuIHbIM MpHU3HAKaM (TI0 YHUCTy M COCTaBYy
YYaCTBYIOIINX B PEAKIIMH BEIIECTB, M0 TEIIIOBOMY 3(PGEKTY, 110 U3MEHEHHUIO CTETICHEH OKUCTIEHUS
XUMHUYECKHX JJIEMEHTOB, IO OOpaTMMOCTH, [0 YyYacTHIO Karajau3atopa). OK30- H
SHAOTEPMUYECKHE PEAKIINHU, TEPMOXUMUYECKUE YPABHEHUSI.

[TonsTe o ckopocTH xumuyeckoi peakuuu. [loHsarue 06 oOpaTUMBIX U HEOOPATHMBIX
XUMUYECKHX peakiusax. [IoHsITHE O TOMOT€HHBIX M TETEPOTEHHBIX peakiusax. [loHsTue o
karanuse. [lonarue o xumMuueckoMm paBHOBecUU. DAKTOPHI, BAUSAIOIINE HA CKOPOCTh XUMHUECKOU
pEeaKLMK U MOJO0KEHUE XUMUYECKOTO PaBHOBECHS.



OKHCITUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIMM, D3JCKTPOHHBIM OalaHC OKUCIUTEIhHO-
BOCCTAaHOBUTENIBHON peakuuu. COoCTaBlI€HHE YPABHEHMM OKHMCIUTENbHO--BOCCTAHOBUTEIBHBIX
peakIuii ¢ UCIOIB30BAaHUEM METO/1a SJIEKTPOHHOTO OanaHca.

Teopust 37AEKTPOIIUTUYECKON AUCCOLMALMHU. DJIEKTPOJIUTHI U HEANEKTPOJauThl. KaTHOHBI,
aHUOHBI. MexaHu3M JUCCOLMAIMU BEIIECTB C Pa3JIMYHBIMU BUAAMHU XUMUUYECKOHU CBA3U. CTEneHb
nucconanui. CUIbHBIE U CITa0ble 3JEKTPOIUTHI.

Peakumu noHHoro oOMeHa. YCIIOBHS NMPOTEKaHUs peakluil HOHHOTO OOMEHa, MOJHBIC U
COKpall¢HHbIE MOHHbIE ypaBHEHUs peakuuii. CBOMCTBAa KUCJIOT, OCHOBAaHUW U COJIEH B CBETE
MpEJICTaBICHU 00 SIEKTPOIUTUYECKON aucconuanuu. KadecTBeHHbIE peakiMyd Ha HOHBL
[TonsTHE O THIPONHU3E CONEN.

Xumuueckuii IKCnepumMenm:

03HAKOMJICHHE C MOJEIIAMHM KPUCTAUIMYECKUX PEIIETOK HEOPraHWYECKHX BEIECTB —
METaUIOB W HeMeTauioB (rpadura W anamasa), CJIOXKHBIX BEIIECTB (XJIOpHAa HaTpHs),
UCCIJIEJOBAaHUE 3aBUCUMOCTH CKOPOCTH XMMMUYECKOH pEaKIuu OT BO3ACUCTBUS PA3IUYHBIX
(akTOpoB, UCCIIEOBAHUE 3JIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpOLiEcca AUCCOLUALUU
KHCIIOT, IeJ0Yel U cojiel (BO3MOKHO UCIIOJIb30BAHKUE BUECO MATEPUAIIOB), TPOBEICHUE OMBITOB,
WUTIOCTPUPYIOMINX TPU3HAKK TPOTEKAHUS peaklnii MOHHOro oOMeHa (oOpazoBaHuE Ocajka,
BbIJIEJICHUE Ta3a, 00pa30oBaHME BOJIbI), ONBITOB, WJUIIOCTPUPYIOLIUX MPUMEPHI OKUCIUTEIBHO-
BOCCTAHOBUTENbHBIX pEaKLUUN (FOpEHME, peakluu Pa3IoKEHUs, COCAUHEHUs), paclioO3HaBaHUE
HEOPraHWYECKHX BELIECTB C IOMOLIbI0 KAauyeCTBEHHBIX pPEAKUWA Ha MOHbI, pELICHUE
SKCHEPUMEHTAIbHBIX 3a7a4.

HemeTauibl 4 MX coeJUHEHHS

OOmast xapaktepucTuka TajgoreHoB. OcCOOEHHOCTH CTPOEHHUS aTOMOB, XapaKTepHBIC
crenenn okucieHus. CTpoeHne U (puU3HUECKHe CBOMCTBA MPOCTHIX BEIIECTB — TaJOrCHOB.
XUMHYEeCKHE CBOMCTBA Ha MpHUMepe XJjopa (B3aMMOCHCTBHE C MeTaUlaMH, HeMeTaJUlaMu,
mienoyamu).  XuopoBogopod. ConsiHas —KMCIOTa, XMMHMUYECKHE CBOWCTBA, IOJIyYEHUE,
npuMeHeHue. JlelicTBre XJiopa U XJIOpPOBOAOPO/Ia Ha OPraHu3M uesnoBeka. BakHelme Xiaopuabl
Y X HaXO0XJIEHUE B IPUPOJIE.

OOmas xapakrepuctuka 31aeMeHTOB VIA-rpynmnbl. OCOOEHHOCTH CTPOEHHUS aTOMOB,
XapakTepHble cTeneHu okucieHus. CTpoeHrne M (QU3MYecKue CBOWCTBA IPOCTHIX BEIIECTB —
KHUCIIOpOJia M cepbl. AJUIOTPONIHBIE MOIU(MUKAIIMK KUCIOPOJA U cepbl. XUMUYECKUE CBOMCTBA
ceprl. CepoBOZIOpPOA, CTpoeHue, (U3NYeCKHe M XMMUYecKHe cBOHCTBAa. OKCHIBI Cepbl Kak
NPEJCTaBUTENIN KUCIOTHBIX OKCHUIOB. CepHas KUCIIOTa, (pU3MYECKUe M XMMUUYECKHE CBOICTBa
(ob1mire Kak MmpeacTaBuTeNsl Kilacca KUCJIOT U crerupuyeckue). XuMHYECKHE PeaKkiuu, JeKalue
B OCHOBE IIPOMBILIUIEHHOTO CII0cO0a MOTy4eHus CEpHOM KUCIOThI. [IprMeHeHne cepHoit KUCIIOTHI.
Conu cepHOM KHCIIOTBI, KayecTBEHHas peakuus Ha cyinb(ar-uoH. Haxoxnenue cepbl U e
COEIMHEHUH B NpUpoAc. XUMHUECKOE 3arpA3HEHNE OKPY/KAIOWIEH Cpellbl COEAUHEHUSAMH CEPbI
(KUCJIOTHBIE JOXK/IU, 3arpA3HEHHE BO3/IyXa U BOJOEMOB), CIIOCOOBI €r0 MPEI0TBPALLIECHUS.

OO6mass xapaktepucTuka 31eMeHTOB VA-rpymnnbl. OcoOEHHOCTH CTPOEHHUS AaTOMOB,
XapakTepHble CTENEHH OKHUCIeHHs. A30T, paclpocTpaHeHHE B Mpupoae, (U3NYEeCKUe Hu
XUMHYecKHe cBoiicTBa. KpyroBopot a3ora B mpupoje. AMMHUaK, ero Gpu3ndeckue 1 XMMU4ecKue
CBOICTBa, nonydeHue u npuMeHeHne. Conu aMMOHMSI, UX (PU3MUECKHE U XUMUYECKHE CBONCTBA,
npuMeHeHrne. KauecTBeHHass peaknus Ha MOHBI aMMOHMSA. A30THas KHCJIOTA, €€ IOJIydYeHHe,
¢usmyeckue M XUMHUYECKHME CBoOiicTBa (0OmIMe Kak TNpeAcTaBUTeNs Kiacca KUCIOT U
cneunduyeckue). Mcnonapb3oBaHWe HUTPATOB M COJEH aMMOHHUS B KaueCTBE MHHEPAIbHBIX
ynoOpeHui. XuMHUYECKOe 3arpsi3sHEHUE OKPYXKAIOMIEH Cpebl COSAMHEHUSIMU a30Ta (KUCIOTHBIE



TOKJIA, 3arps3HEHUE BO3/ayXa, MOYBBl U BOMOEMOB). Docdop, auIoTpomHbIe MOIU(HUKAIIAN
doctopa, pusznyeckue u xummuueckue cporictBa. Oxcun ¢ocdopa (V) u pochopHas kucioTa,
¢u3nueckue M XUMHYECKHE CBOWCTBa, moiydeHue. Mcmomb3oBanue QocdaToB B KauecTBe
MUHEPATBHBIX YIOOPEHHIA.

O6mass xapakrtepuctuka 3yeMeHTOB |VA-rpynmbel. OcoOEHHOCTH CTpPOEHHS aTOMOB,
XapaKTEpHbIE CTENICHH OKUCIEHHS. YTIEpOJ, aJUIOTPOIHbIE MOIU(BHUKAIINH, PACTIPOCTPAHEHUE B
npupoze, pusnueckue u XuMuIeckue cBorcTBa. Axcopouus. Kpyropopot yriepoaa B mpupoe.
Oxkcuppl yriaeposaa, ux (U3NYecKue U XUMHUYECKHE CBOMCTBA, JIEHCTBUE HA JKUBBIE OPraHU3MBbI,
HOJIyYeHHE U MPUMEHEHHE. DKOJOTHYeCKUe MpoOaeMbl, CBsI3aHHbIe ¢ OKcuaoM yriepoaa (1V),
TUIOTE3a TJI00AILHOTO TOTEIUICHHUS KJIMMAaTa, MapHUKOBBIN 3P QeKT. YrolbHas KUCIOTa U e
CONM, WX (PU3MUECKHME M XUMHYECKHE CBOICTBA, MOJy4YeHHWE M mpuMeHeHue. KauectBeHHas
peakiusi Ha KapOoHaT-HOHBL Vcnonap3oBanne kKapOOHATOB B OBITY, MEIULIMHE, IPOMBIIIIEHHOCTH
U CeJIbCKOM XO3sIHCTBeE.

[lepBoHayanbHbIe TMOHATHS 00 OPraHMYECKUX BEIIECTBAX KAaK O COCAMHEHHSX YIiepona
(MeTaH, 3TaH, dTHJICH, alleTUJICH, STAHOJ, TJIULEPUH, YKCYCHas KucioTa). [I[pupoaHbie HCTOUHUKA
YII€BOIOPOAOB (YroJib, MPUPOIHBIN ra3, He(Th), MPOAYKTHI UX NepepaboTku (OEH3UH), UX POJIb
B OBITY U IPOMBINUICHHOCTH. [loHsITHE O OMOJIOrMYECKH Ba)KHBIX BEIIECTBAaX: )KHpax, Oeikax,
yIJIEBOAAX — W MX POJM B JKU3HU YeEJOBeKa. MarepuanbHOE EIUHCTBO OPTraHHUYECKUX H
HEOPTraHNYECKUX COCTUHEHUH.

Kpemuuii, ero ¢Qusuueckue U XUMHYECKHE CBOWMCTBA, IOJIYYEHHE M IPUMEHEHHUE.
Coenunenus kpemuusi B mnpupone. OOmme mnpencraBieHus o0 okcuge kpemaus (V) u
KpeMHHEBOM kuciaoTe. CUIIMKATHI, UX UCIOJIb30BaHUE B OBITY, B IPOMBIIIJICHHOCTH. BaskHeimme
CTPOUTENIbHBIE MaTepHalIbl: KepaMuKa, CTEKJIO, IIEMEHT, OeToH, jene300eToH. I[IpoGiemsl
0€30MacHOT0 UCTOIb30BaHHUS CTPOUTEIBHBIX MaTEPHAIIOB B TIOBCETHEBHOM JKU3HHU.

Xumuueckuii Ixcnepumenm:

u3ydeHre oOpa3loB HEOPTaHMYECKUX BELIECTB, CBOMCTB COJITHOW KHCIIOTBI, TPOBEACHUE
Ka4eCTBEHHBIX PEAKIWi Ha XJIOPWA-UOHBI U HAONIOACHUE MPHU3HAKOB MX MPOTEKAHWUS, OIBITHI,
oTpakarolye (pU3N4YecKue U XMMUYECKHE CBOMCTBA TaJIOT€HOB M UX COEAMHEHUI (BO3MOXKHO
UCIOJIb30BaHUE BHJCOMATEpPHANIOB), O3HAKOMJIEHHE € O0pa3liaMu XJIOPUAOB (TaJIOT€HHUJIOB),
O3HAaKOMJICHHE ¢ oOpa3nmamMu ceppl M €€ COCOUHEHUSMH (BO3MOXKHO HCIOJh30BaHUE
BHUJIEOMATEPHAIIOB), HAONIOJEHHE TMpolrecca OOyriauBaHMUs  caxapa TMOJ  JCHCTBUEM
KOHIIEHTPUPOBAHHON CEPHOM KHCIOTHI, H3yY€HHUE XUMHUUECKUX CBOMCTB pa30aBiIeHHON cepHOU
KHCJIOTHI, MPOBEJICHHE KAaYeCTBEHHOW peaklMM Ha Cyiab(paT-HOH M HaOIIOJeHHE NMpU3HaKa eé
IPOTEKaHUs, 0O3HAKOMJIEHHE ¢ (PU3MYECKMMM CBOMCTBaMHU a30Ta, ¢ocdopa M MX COEIUHEHUH
(BO3MOYHO HCII0JIb30BaHUE BHIEOMATEPUAIIOB), 00pa3iaMu a30THBIX U POChHOPHBIX y10OpeHuH,
HojydeHue, coOupaHue, pacro3HaBaHWE M U3yYeHHE CBOWCTB aMMHUaka, IpOBEACHUE
KaueCTBEHHBIX peakluii Ha MOH aMMOHUA U GocdaT-nuoH U U3yUeHHE TPU3HAKOB UX MPOTEKAHUS,
B3aMMOJICICTBHE KOHIIEHTPUPOBAHHOW a30THOM KHCJIOTHI C MeIbI0 (BO3MOXKHO HCIOJIb30BaHUE
BUCOMATEPHAJIOB), H3YYCHHE MOJETCeH KpPUCTAJUIMYECKHX pEHIETOK anmasa, Tpadwura,
¢bysepeHa, 03HAKOMIJIEHHE € MPOLECCOM a/ICOPOIIMU PACTBOPEHHBIX BEIIECTB aKTUBUPOBAHHBIM
YIIJIEM U YCTPOHCTBOM ITPOTUBOTa3a, MOIy4YeHue, coOupaHue, paclio3HaBaHUE U H3yueHHE CBOMCTB
YIJIEKHCIIOTO Ta3a, MPOBEICHUE KAueCTBEHHBIX pEaKIWi Ha KapOOHAT M CHJIMKAT-HOHBI H
U3ydeHHe TPU3HAKOB WX TMPOTEKaHWs, O3HAKOMJICHWE C TIPOMYKIHMEH CHIMKATHOH
MIPOMBINIJICHHOCTH, PEIIeHUE SKCTIEPUMEHTANLHBIX 3a/1a4 10 TeMe «BakHeille HeMeTaulbl U HX
COCZIMHEHUS.

MeTasjibl M HX COeTMHEHHUsI



OO611as XxapakTepruCTUKAa XUMUYECKUX 3JIEMEHTOB — METAJJIOB Ha OCHOBAHUHU X MOJIOKEHUS
B Ilepuonnueckoii cucreme xumuueckux dnaemeHToB . M. MeHaeneeBa U CTpOEHHUsS aTOMOB.
Crpoenue MeramioB. Mertaminueckas CBsI3b M METAUIMYECKAs] KPUCTALTMYECKAsl PEIIETKA.
ONEKTPOXUMUYECKUN Pl HanpspkeHUHM MerauioB. Pu3nyecKkne W XUMHUYECKHE CBOMCTBA
MeTaisioB. O0mue crnocoObl moyydeHus MetaioB. [IoHsATHE O KOPPO3UK METAIJIOB, OCHOBHBIE
CHocoObl 3almMTHl WX OT Koppo3uu. CruiaBbl (CTalb, YyryH, AIOPATIOMUHUM, OpoH3a) M HX
MpUMEHEHHE B OBITY U IPOMBIIIIEHHOCTH.

[[{erounble MeTaNIBL: TIOJIOKEHUE B Ileproanyueckoil cucreMe XMMUYECKUX 31eMeHTOB /1.
W. MenpneneeBa, CTpOEHHE UX aTOMOB, HaXOXIEHUE B Ipupoje. OPuznueckrue U XUMHUYECKUE
CBOIicTBa (Ha mpuMepe HaTpus U Kanus). OKCUIbl U TUAPOKCUABI HaTpusl U Kanus. [Ipumenenue
HIEJIOYHBIX METAJVIOB U UX COCTMHEHUMN.

[[{erouHO3€eMENbHBIE METAIIBI MATHUN U KalbLUi: NOJI0KeHHe B [lepuonnueckoii cucteme
xuMuueckux sneMeHToB J[. M. MenaeneeBa, cTpoeHHEe MX aTOMOB, HaXOXJICHHE B MPUPOJE.
Pu3nyecKue U XMMHUYECKHUE CBOMCTBA MarHusl U KajplWs. BaxHelllne COCIUHEHUs KaJbLHs
(oxcua, ruapokcu, coyn). JKECTKOCTh BOJBI U CIIOCOOBI €€ yCTpaHEHH .

Amomunuii: nonoxenue B Ilepumonnueckoid cucreme xumuueckux snemeHto J[. WM.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMUYECKHE CBOMCTBA
amroMUHUSA. AM(OTEpHBIE CBOWCTBA OKCH/IA U THIPOKCH]IA AITFOMHHHSL.

Kenezo: mnonoxenue B Ilepronnueckod cucrteMe XUMUYECKHX a3nemeHToB J[. H.
MenpeneeBa, CTpO€HHUE aTOMa, HaxoXJeHue B npupoje. Gusnyeckne U XMMHUYECKHE CBOMCTBA
xene3a. Okeupnwl, Tuapokeunsl u conu skenesa (II) m xenesa (lll), ux cocra, cBoiicTBa u
MOJIyYEHHUE.

Xumuueckuii IKCnepumMeHm:

03HAKOMJICHHE ¢ 00pa3liaMy METaJJIOB U CIUIABOB, X (PU3MUECKUMH CBOWCTBAMU, U3YUYCHUE
PE3yJIbTaTOB KOPPO3UU METAILIOB (BO3MOXKHO MCIOJIb30BaHKE BUAEOMATEPUAIOB), 0COOEHHOCTEN
B3aUMOJICCTBUSL OKCHJIA KajJbllusd M HATpus C BOAOM (BO3MOXKHO HCIIOJIb30BaHUE
BHJICOMATEPHAIIOB), HCCIIEIOBAHNE CBOMCTB >KECTKOM BOJIBI, MpoIlecca TOPEHUs xKeje3a B
KucIoposie  (BO3MOXKHO  HCIOJNB30BaHHE  BUIACOMATEPHUATOB), TMPU3HAKOB  MPOTEKAHUS
KaueCTBEHHBIX PEaKIIMii Ha MOHBI: MAarHUs, KaJbIlHs, alFOMUHMS, IUHKa, kene3a (I1) u xenesa
(1), meau (11), HaOnrOIEHME U ONKMCAHKE MPOIIECCOB OKPAIIMBAHUS IJIAMEHH MOHAMH HATPHS,
KaJIisg ¥ KaJbIHs (BO3MOXXHO HCIIOIB30BaHUE BUIECOMATEPUAIIOB), UCCIIEAOBaHNE aM(DOTEpPHBIX
CBOMCTB THJIPOKCUJIA aJIFOMUHUS U THUIPOKCUJIA IMHKA, PEIICHHE SKCIEPUMEHTAIBHBIX 3a/1a4 110
TeMe «BaxkHel1ne MeTasuibl U UX COSUHEHUSD.

XuMus M OKpykaouas cpeaa

BemectBa u Marepuaibl B MMOBCETHEBHOW JKU3HU YelioBeKka. be3omacHoe MCmosib30BaHUE
BEIIECTB M XUMHUYECKHX peakiuil B ObITy. llepBas momois mpu XUMHUYECKHX OXKOTrax M
OTpAaBIICHHUSIX.

XHUMHYECKOE 3arpsi3sHEHUE OKPYKAIOIICH cpepl (TpeeibHas J0MyCTUMast KOHIIEHTPAIUs
BeniecTs, gainee — [1/IK). Ponp Xxumuu B perieHuu 3K0JI0THYECKUX MPOoOIIeM.

Xumuueckuii IKcnepumenm:

u3ydeHue o0pa3IoB MaTepHalioB (CTEKIIO, CIIaBhl METAIIJIOB, MTOJIMMEPHBIE MAaTEPUAITbI).

Mestcnpeomemnuwie ceasu

Peanu3anus MexXnpeIMeTHBIX CBA3€H NMPHU MU3YYEHHH XMMHH B 9 Kilacce OCYIECTBISETCSA
Yyepes UCTIONBb30BaHNe KaK OOIUX eCTECTBEHHO-HAYYHBIX MOHSATUH, TaK U IOHATUHN, SIBIISTFOIIIUXCS
CHUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOI'O LIUKJIA.



OO0I11Me eCTeCTBCHHO-HAYYHbBIC MOHATHS: HAYYHBIN (DaKT, TMIIOTE3a, 3aKOH, TEOPHs, aHAITU3,
CUHTE3, KIacCHU(pUKalus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEHUE, MOJIEIb, SIBJICHUE, TAPHUKOBBINA 2P PEKT, TEXHOJIOTHSI, MaTePHAIIBL.

dusnka: MaTepHs, aroM, OJJICKTPOH, MPOTOH, HEWUTPOH, HWOH, HYKJHJI, H30TOIIbI,
PaaMOaKTHBHOCTh, MOJICKYJIa, JJICKTPUYECKUH 3apsja, MPOBOJAHUKH, IOJYIIPOBOJHUKH,
JIMAJICKTPUKH, (POTOIIEMEHT, BEUIECTBO, TEJO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, ras,
pacTBOp, PACTBOPUMOCTH, KPUCTAILTUYECKAs PEIETKA, CIUIaBbl, (PU3NIECKIE BETMUNHBI, CTAHUIIBI
U3MEPCHHUS, KOCMHYECKOE IPOCTPAHCTBO, IUIAHETHI, 3BE3/1b1, COTHIIE.

buosorus: ¢orocuntes, apixaHue, Oouochepa, 3KOCHCTEMa, MHHEPAIbHBIC YI0OpEHHS,
MHKPO3JICMCHTBI, MAKPO3JICMCHTEI, MUTATCIIbHBIC BCIICCTBA.

['eorpadus: armocdepa, rtuapochepa, MHHEpPAIbl, TOPHBICE TMOPOJBI, IOJEC3HBIC
UCKOIaeMbIe, TOIUTHBO, BOJHBIC PECYPCHI.



IINTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSA ITPOI'PAMMBI 110 XMMHHU HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE PE3YyJbTaThl OCBOEHHUS MPOrPAMMBI OCHOBHOTO OO0IIEro 00pa30BaHUA
JOCTUTAIOTCS B XOZIe O0Y4YEHHUsI XMMUHU B €JUHCTBE YUE€OHOM M BOCIIUTATEIBHOM JEATEIBHOCTH B
COOTBETCTBUM C  TPAJAWLIUOHHBIMH  POCCHMCKMMH  COLMOKYIBTYPHBIMH W  JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHATHIMUA B OOIIECTBE IMpPaBHJIAaMU M HOpPMaM{ NOBEJIEHUS U
CIOCOOCTBYIOT IIPOIIECCaM CAMOINIO3HAHUS, CAMOPA3BUTHS U COLIMAIN3ALIUN O0YUYaOLIUXCS.

JIMYHOCTHBIE PE3yNbTaThl OTPaXKAlOT TOTOBHOCTH OOYYArOIIMXCS PYKOBOJCTBOBATHCS
CHCTEMOW MO3UTHUBHBIX IIEHHOCTHBIX OPUEHTALMN M PACHIMPEHHE OIbITAa JESITEIHHOCTH Ha €€
OCHOBE, B TOM YHCJI€ B YaCTH:

1) naTPHOTHYECKOT0 BOCTIUTAHUS:

[IEHHOCTHOTO OTHOILICHHS K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyYHOMY
HACIIEINI0, TIOHMMAaHMSA 3HAYCHUsS XMMHUYECKOH HAyKH B JKM3HH COBPEMEHHOTO OOIIeCTBa,
CIIOCOOHOCTH BJIAJIETh JTOCTOBEPHOU MH(pOpMaIMEll O MEePeOBbIX TOCTHKEHUSX U OTKPBITHSIX
MHUPOBON M OTEYECTBEHHOW XHWMHUU, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSX 00 YCTpOMCTBE
MHpa 1 00IIeCTBa;

2) rpa:KIaHCKOr0 BOCIIMTAHMSA:

MPEJICTABICHUST O COIMAIBHBIX HOPMax M MPaBHJIAX MEXJIMYHOCTHBIX OTHOIICHUU B
KOJUJIEKTHBE, KOMMYHHUKATHBHON KOMIETEHTHOCTH B 00IIECTBEHHO TIOJIE3HOH,
y4eOHO-HUCCIIEeIOBATENIbCKOM, TBOPUECKOW W JPYIMX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3Ho00pa3HO COBMECTHOW JIEATEIBHOCTH MPYU BHINOJHEHUH Y4eOHBIX, IO3HABATENIbHBIX 3a/1a4,
BBIMIOJTHEHUH XUMHYECKHX OJKCIEPUMEHTOB, CO3[aHUHM Y4E€OHBIX MPOEKTOB, CTPEMIICHHUS K
B3aMMOIIOHMMAHHUIO M B3aUMOIIOMOIIIM B TpOILECCe 3TOH y4eOHOH nedaTeabHOCTH, TOTOBHOCTH
OLICHUBATh CBOE NIOBEJICHHE U MTOCTYIKH CBOMX TOBAPHUIIIEH C O3UIIMY HPABCTBEHHBIX U ITPABOBBIX
HOPM C Y4ETOM OCO3HAHHUS MOCJIEACTBUN IMOCTYIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHMS '

MHUpPOBO33pPEHUYECKHE  NPEACTAaBICHHUS O BEUIeCTBE M  XUMHYECKOM  peakiuy,
COOTBETCTBYIOIIIE COBPEMEHHOMY YPOBHIO Pa3BHTHSI HAayKH M COCTABIISIOUINE OCHOBY JIIS
MOHWMAaHMS CYITHOCTH HAYYHOUW KapTUHBI MUPA, IPEJCTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSIX
pasBUTHSI IPUPOIBI, B3aMMOCBS35X YeJIOBEeKa ¢ MPUPOJHON CpeaoH, O POJIM XUMHUHU B MO3HAHUU
3THUX 3aKOHOMEPHOCTEH;

MIO3HABATEbHBIE MOTHBBI, HAlpaBJICHHBIE HA IMOJyYeHHE HOBBIX 3HAHWH IO XHWMHH,
HEOOXOMUMBIE Ui OOBSCHEHHs HAONIOJAeMbIX MPOIIECCOB M SBJICHWH, ITO3HABATEIBHOM,
UH(POPMALIMOHHOM M YUTATENbCKON KYJIbTYphI, B TOM YHCJIE HABBIKOB CaMOCTOSATEIbHOM paboThI
C y4yeOHBIMH TEKCTaMH, CIIPABOYHOM JIUTEpaTypoi, AOCTYMHBIMH TEXHHUUECKUMH CpPEeACTBaMHU
WH(POPMAIIMOHHBIX TEXHOJIOTHIA;

WHTEpEC K OOYYEHHWIO M TO3HAHMIO, JTIOO03HATEIHLHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHMIO, MMPOSKTHON M HCCIEN0BATEIbCKON JIEATENIbHOCTH, K OCO3HAHHOMY BBIOODY
HaMpaBJICHHOCTH U YPOBHsI 00yueHUs B JaJibHEHIIEM;

4) popMHUPOBAHMS KYJIbTYPBI 3/10POBbSI:

OCO3HAHME IICHHOCTH KU3HHU, OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO, YCTAHOBKH
Ha 3JI0pOBBI 00pa3 >KU3HU, OCO3HAHME TOCIEACTBUNH M HENPUSATHE BPEAHBIX MPUBBIUEK
(ynorpeOyieHUsT aJKoOrojisi, HApKOTHKOB, KypeHHs), HEOOXOJUMOCTH COOJIIOJICHHS MPaBHI
0€30IaCHOCTH MTPH 00PANCHUN C XUMHUECKUMH BEIIECTBAMH B OBITY U peaIbHOW KHU3HH;



5) TPy10BOT0 BOCIIMTAHMS

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO MPO(eccHii u Tpya pa3IudHOro pojia, yBaXKEHHUE K
TPYLy U pe3yjbpTaTaM TPyAOBOU AEATEIBHOCTH, B TOM YHCJIE HA OCHOBE IPUMEHEHUS IPEIMETHBIX
3HAHUW 1O XHUMHHU, OCO3HAHHBIM BHIOOP WHAUBUAYAIBHOH TPACKTOPUU MPOJOJIKEHUS
o0pa3oBaHusl C Y4€TOM JIMYHOCTHBIX HHTEPECOB U CIIOCOOHOCTHM K XHMHH, OOIIECTBEHHBIX
MHTEPECOB M TOTPEOHOCTEH, yCHemHOW MpopecCHOHATBHONW MAEATENbHOCTH W Pa3BUTHUSA
HEOOXOIUMBIX YMEHUH, TOTOBHOCTH aJJAITUPOBATELCS B TIPOGECCHOHATBHON CPE/IE;

6) 9K0JIOrH4Y€eCKOr0 BOCIIUTAHUS

9KOJIOTHYECKH 11eIeCO00pa3HOe OTHOIICHHE K MPUPOJIe KaK MCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIeCTBOBaHMs, MOHUMAaHHE LIEHHOCTH 3J0POBOr0 W OE30MacHOTO 00pasa KHU3HH,
OTBETCTBEHHOE OTHOUICHHE K COOCTBEHHOMY (DH3MUYECKOMY M TICUXHYECKOMY 3I0POBBIO,
OCO3HaHHE LIEHHOCTH COOIIOACHUS MpaBUil 0€30MacCHOTO MOBEACHUSI IPU paboTe ¢ BellleCTBaMH,
a TaK)K€ B CUTYyalUAX, YTPOKAOIINX 3J0POBbIO U )KU3HU JTHOJEH;

CIIOCOOHOCTH IIPUMEHSATH 3HAHUS, I0JIy4aeMble IIPU U3YYEHUH XUMMH, J1JIs pEIIeHUs 3a/a4,
CBSI3aHHBIX C OKPYXKAIOLIEW MNPUPOJHOW CpPEeAOM, JJIsI MOBBILIEHUS YPOBHS 3KOJIOTMYECKOU
KYJIBTYpPbI, OCO3HAHUS TJI00ATFHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM U MyTed WX pelieHUs
MOCPEJICTBOM METOJOB XMMUH, FKOJIOTHYECKOTO MBIIUICHUS, YMEHUSI pPYKOBOJCTBOBAaTbCS UM B
II03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHOM NMPAKTHKE.

METANPEAMETHDBIE PE3YJIbTATHBI

B cocraBe MeTampeaMETHBIX Pe3yJIbTaTOB BBIACISIOT 3HAYUMBIE IS (OPMUPOBAHUS
MHUPOBO33pEHHUsI OOIICHAYYHbIE MOHATHUS (3aKOH, TEOPHS, MPUHIUI, THUIOTe3a, (akT, cUcTeMa,
IIPOLIECC, IKCIEPUMEHT U JAPYTOE.), KOTOPbIE UCIOJIB3YIOTCS B €CTECTBEHHO-HAYUYHbBIX YUEOHBIX
npeaMeTax M MO3BOJISIOT HA OCHOBE 3HAHUN U3 ATHUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O
LEJIOCTHOW HAy4YyHOW KapTHMHE MHpa, U yYHUBEpCAIbHblE ydeOHbIe NEHCTBUS (IIO3HABaTEIbHbIE,
KOMMYHHUKATHBHbBIC, PETYJIATUBHBIE), KOTOpble oOecnednBarOT (OPMUPOBAHHE TOTOBHOCTH K
CaMOCTOSITENIbHOMY IIJIAHUPOBAHUIO M OCYILLECTBICHUIO YU€OHOU €S TEIbHOCTH.

ITo3naBaTe/bHbIE YHMBepPCcaJbHbIe YUeOHblIe 1elicTBUS

ba3oBble JlornyecKue AeicTBUA:

YMEHHS MCIOJIB30BaTh MPUEMBI JIOTUYECKOTO MBILIJICHUS IIPU OCBOCHUM 3HAHUM:
PacKpbIBAaTh CMBICII XUMHUYECKUX MOHSATHH (BBIJIEATH UX XapaKTepHbIE MPU3HAKH, YCTAaHABIIUBATh
B3alMOCBSA3b C JAPYTUMHU MOHSTHSIMH), WCIIOJIb30BAaTh IMOHATHS JJi1 OOBSACHEHHUS OTAEIbHBIX
(bakToB U SABJICHUIA, BBIOMPATh OCHOBAHMS U KPUTEPUH IS KTacCU(DUKAIIMA XUMUYECKUX BEIIECTB
U XUMUYECKUX PEaKIMi, yCTaHABIMBATh MPUYMHHO-CIICJCTBEHHBIE CBSI3U MEXIY OOBEKTaMHU
U3YYEHHUS, CTPOUTH JIOTUYECKUE paCCyXACHHs (MHIYKTUBHbBIE, N€AYKTUBHbBIC, 110 aHAJIOTUH),
JlenaTh BBIBOJIBI M 3aKJIFOUYCHHS;

YMEHHE MPUMEHITHh B Mpollecce MO3HAHHS MOHATHS (TMPEAMETHbIE U METalpeIMETHbIE),
CHUMBOJIMYECKHE (3HAKOBBIE) MOJEIH, HCHOJb3yeMble B XHMHH, MpPeoOpa3oBHIBaTh LIMPOKO
NPUMEHSIEMbIE B XUMHUH MOJIEJbHbBIE MPEACTABICHUS — XUMUYECKUI 3HAK (CUMBOJI 3JIEMEHTA),
XumMuueckass ¢GopMylia M ypaBHEHHE XUMHUYECKONM peakiuu — TMpU pelieHud YydeOHo-
MO3HABATENIbHBIX 3a/ay, C Y4ETOM OSTUX MOJENbHBIX MPEJICTABICHUN BBIBIATH U
XapaKTepU30BaTh CYIIECTBEHHBIC MPU3HAKH H3YyYaeMBbIX OOBEKTOB — XHMHUYECKHX BEIIECTB U
XUMHUYECKHMX PEAKIMH, BBIBIATH OOIIME 3aKOHOMEPHOCTH, NMPUYUHHO-CIIEACTBEHHbIE CBSI3U U
MIPOTUBOPEYMS B N3yYaEMBIX MPOIECCaX U SABJICHUSIX.

ba3oBrble uccienoBaTe/bCKue 1eHCTBHA!



YMEHHUE HCIOJIb30BaTh MOCTABICHHBIC BOIPOCHI B KAa4eCTBE WHCTPYMEHTAa TO3HAHUS, a
TakKe B KayecTBE OCHOBHI s (OPMUPOBAHUS THUIIOTE3Bl IO MPOBEPKE MPABHILHOCTU
BBICKA3bIBAEMBIX CYXICHHIA,

npuoOpeTeHre OmbiTa 1O TUIAHUPOBAHHWIO, OPTaHM3allUd U TPOBEICHUIO YYCHUYCCKHX
IKCIEPUMEHTOB, YMEHHE HAOIOIaTh 33 XOJ0M MpOIlecca, CAMOCTOSTEILHO MPOTHO3UPOBATH €T0
pe3yibTatr, (opMyIHpoBaTh O0OOICHHS W BBIBOABI MO pe3yiabTaTaM HPOBEAEHHOIO OIbITA,
UCCJIEI0BAHMS, COCTABIIATh OTUYET O MPOJIeTaHHOM padoTe.

PatGora ¢ undopmaunmeii:

yYMEHUE BBIOUPATh, AHATHU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIIUIO PA3JINIHBIX BUJIOB
U OpM MPEACTABICHHS, IOTYIAEMYIO U3 Pa3HbIX HCTOYHUKOB (HAYYHO-TIOMYJISIpHAst TUTEpaTypa
XUMHYECKOTO CO/IEpKaHusl, CIIpaBOYHBIE TOcOOUs, pecypchl IHTepHeTa), KpUTUYECKH OLIEHUBATD
NPOTHBOPEUYMBYIO U HEJIOCTOBEPHYIO HHPOPMAILIHUIO;

YMEHHUE NPUMEHSTh Pa3IMYHbIe METOIbI U 3alPOCHI MPU TIOUCKE U 0TOOpE MHPOPMALIUU U
COOTBETCTBYIOIIIUX JIAHHBIX, HEOOXOMMBIX JIJIsl BBIMOJTHCHUS YU€OHBIX M MIO3HABATEIHHBIX 33134
OTIpPEeNIeIEHHOT0 THUMA, MPHOOpPETEHHE OIbITa B 00JAaCTH MCIOJNB30BaHUS HH(POPMAIMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTUH, OBJIAJICHHE KYJIbTYPOH aKTUBHOTO MCIIOJIb30BAaHUS PA3IMYHBIX
MIOUCKOBBIX CHCTEM, CaMOCTOSITEIBHO BBIOMPATh ONTUMAIBHYIO (OpPMYy MpeICTaBICHUS
UHPOPMALIMK W WUTIOCTPUPOBATH pEIIaeMble 3a/1aud HECIOKHBIMH CXEMaMH, JuarpaMMaMH,
npyrumu popmamu rpaduKu U IX KOMOUHALIUSAMU;

YMEHHUE HCIOJIb30BaTh W aHAIU3UPOBATh B Mpollecce y4eOHOW M HCCIEI0BATENbCKON
NESITeIbHOCTH WH(POPMAIIMIO O BIUSHUY MPOMBIIUICHHOCTH, CEIBCKOTO XO35HUCTBA U TPAHCIIOPTA
Ha COCTOSIHHE OKPY’KaIOLIe TPUPOJHON CPEJIbI.

KoMMyHuKaTHBHBIE YHHBePCAIbHbIE YUeOHbIE TeHCTBHUS:

YMEHUsSl 3aJaBaTh BONPOCHl (B XoJe auanora u (WIM) JAUCKYCCHH) TIO CYIIECTBY
oOcyxmaeMoli TeMmbl, (HOPMYTHUPOBATH CBOM TPEJIOKEHHUS OTHOCUTEIHLHO BBIIIOJHCHUS
MPEI0KEHHOM 3a/1a4u;

YMEHUS TIPEACTABIISATH MOJYyYCHHBIE Pe3yIbTaThl TO3HABATEIBHOM IEATEITHHOCTH B YCTHBIX
U THUCHbMEHHBIX TEKCTax; JeNaTh MPE3CHTALUI0 PEe3yNbTaTOB BBINONIHEHUS XUMHYECKOTO
JKCIepUMeHTa (Ja00opaTOPHOTO OMbITa, J1a0OpPaTOpHOW pPabOTHI MO MCCIEIOBAHUIO CBOWCTB
BEII[ECTB, YU€OHOTO MPOEKTA);

YMEHUSI Y9eOHOTO COTPYTHHYECTBA CO CBEPCTHHKAMH B COBMECTHOH IMO3HABATEIHHON U
UCCIIEIOBATEIbCKON JIEATENIbHOCTH MPU PEIIEHHH BO3HHUKAIOIIMX MpOoOJeM Ha OCHOBE Ydéra
OoOIIMX MHTEPECOB U COTJIAaCOBaHMS TO3UIMI (0OCYyKIeHHs, 0OOMEH MHEHUSMH, «MO3TOBBIC
HITYPMBI», KOOPIWHAIMS COBMECTHBIX JEHCTBHIA, ONpEeTICHIEe KPUTEPHUEB 110 OI[CHKEe KayecTBa
BBITIOJITHEHHOU PabOThI U IpyTHe).

PeryasitTuBHbIe YHUBepCaJbHbIE y4eOHbIe 1eiicTBUS:

YMEHHE CaMOCTOATEIbHO OMPENENSITh IeNU ACSITeNbHOCTH, IIIaHUPOBATh, OCYIIECTBIISTh,
KOHTPOJIMPOBATh M TIPM HEOOXOJAWMOCTH KOPPEKTHUPOBATh CBOKO JIEATEILHOCTH, BBIOMPATH
Hanbosee 3¢ (heKTUBHBIE CITOCOOBI PEIICHHS YIeOHBIX U MTO3HABATEIBHBIX 331a4, CAMOCTOSITEIIBHO
COCTaBIISITh UM KOPPEKTUPOBATH MPEJIOKECHHBIN aITOPUTM JEHCTBHUI TPH BHITTOJIHEHUH 3a1aHUI
C y4€TOM TONyuYeHHUs HOBBIX 3HAHUN 00 HM3y4yaeMbIX OOBEKTaX — BEIIECTBAX U PEAKIHUsX,
OIICHUBATh COOTBETCTBHUE IMOJIYYEHHOTO pe3yJbTaTa 3asBJICHHOW I€JIM, YMEHHE HCIIOJIb30BATh H
aHAJTM3UPOBATh KOHTEKCTEHI, ITpe/IaraeMble B YCJIOBUHU 3aaHUH.

MNPEJIMETHBIE PE3YJIBTATHI

B cocraBe mnpeaMeTHBIX pE3yJIbTAaTOB IO OCBOEHHUIO 0053aTENBHOTO COJEPKaHMS,
YCTAHOBIICHHOTO JaHHOW (exepampHOW pabodell MporpamMMol, BBIIENSIOT: OCBOCHHBIC



00ydJaronMMucs Hay4YHbIC 3HAHHWS, YMEHHS M CIOCOOBI JEHCTBUM, crnenuduueckue s

OpeIMETHOM 00sacTH «XUMUS», BUIBl JAEATEILHOCTH MO TOJTYYEHHIO HOBOTO 3HAHHUSA, €ro
UHTEPIpETaLNH, TPEOOPA30BAHMIO U IPUMEHEHHUIO B PA3JIMUHBIX YI€OHBIX U HOBBIX CUTYaIUsX.

K konny oOydenus B 8 kiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JOJIKHBI
oTpaxkaTb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

PacKpbIBaTh CMBICII OCHOBHBIX XMMUYECKUX IOHATHM: aTOM, MOJIEKYJa, XUMHUYECKUAN
DJIEMEHT, MPOCTOE BEILECTBO, CIIOKHOE BELIECTBO, CMeCh (OAHOpOAHAs U
HEOJIHOPO/IHAsA), BAJIEHTHOCTb, OTHOCUTEJIbHAs AaTOMHas M MOJIEKYJspHas Mmacca,
KOJIMYECTBO BEILIECTBA, MOJIb, MOJIIPHASI MAacca, MACCOBas A0JsI XUMUYECKOTO AJIEMEHTa
B COCIUHEHHMH, MOJSIpHBIH 00BEM, OKCHA, KHCIOTa, OCHOBaHUE, COJIb,
AIIEKTPOOTPHLATEIILHOCTD, CTENICHh OKUCIICHUS, XUMHYECKas peaKIys, Kiaccudukanus
peaxkuuii: peakliuu COEAUMHEHNUs, pEaKLUU Pa3IokKEeHUs, PEAKIIMK 3aMELICHMsI, PEaKIIUU
0o0MEeHa, 9K30- ¥ SHJOTEPMUYECKHUE PEAKIIMH, TEINIOBOM 3P HEKT peakluy, sIpo aToMa,
JJIEKTPOHHBIN CIIOW aToMma, aTOMHas OpOUTalb, paJuyc aroma, XMMHUYECKas CBS3b,
NOJIIpHAasl M HEMOJIApHasi KOBAJIGHTHAsl CBS3b, MOHHAsl CBSI3b, MOH, KAaTHOH, AHUOH,
pacTBOp, MaccoBast J0JIs BEIECTBA (IIPOLIEHTHAsI KOHLEHTPALKs) B paCTBOPE;
WUTIOCTPUPOBATh B3aMMOCBSI3b OCHOBHBIX XMMMYECKUX IOHSATHUI U HMPUMEHSATH 3TH
MOHSITHS IIPU ONTUCAHUM BELLECTB U UX IPEBPAIIECHUN;

UCITIOJIF30BaTh XUMHUYECKYI0O CHUMBOJHUKY Ui COCTaBlIeHUS (opMyn BEIIeCTB u
YPaBHEHUN XUMMUYECKUX PEAKLUH;

OTIpeNeNATh BAJCHTHOCTh AaTOMOB JJIEMEHTOB B OMHAPHBIX COCIWHEHHSAX, CTEIEHb
OKHUCJICHHUS JJIEMEHTOB B OMHApHBIX COEIMHEHUSX, NPHUHAJJIEKHOCTh BELIECTB K
OINpesieIEHHOMY KJIacCy COEIMHEHMH 1o ¢opMmysiaM, BHJI XHUMHYECKOH CBs3U
(KOBaJIeHTHasi U MOHHAs) B HEOPraHMUECKUX COCMHEHUSX;

packpbiBaTh cMbIca llepuoanueckoro 3akona . M. MeHneneeBa: 1eMOHCTpUPOBAThH
MOHMMAaHHE MEPUOJUYECKON 3aBHCHUMOCTH CBOMCTB XUMHYECKHX 3JIEMEHTOB OT HX
nosiockeHuss B Ilepumonnueckoil cucreMe, 3aKOHOB COXPAaHEHMsI MacChl BEIIECTB,
IIOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHHMsI, 3aKOHAa ABOTaipo;
ONMCHIBaTh M XapakTepus3oBaTh TabmuuHyto (opmy Ilepuoanueckoit cucTembl
XUMHUYECKHX 3JIEMEHTOB: pa3jMyaTh IMOHATUS «IJIaBHas moarpynmna (A-rpynma)» u
«mobounas noarpynna (b-rpynma)», Manble W OonblIMe NEPHOAbI, COOTHOCHUTH
0003Ha4YeHUsI, KOTOpble UMeroTcsl B Tabnuue «llepuoanueckas cucteMa XMMHUECKHUX
anemeHToB [[. 1. MeHneneeBa» ¢ YUCIOBBIMH XapaKTEPUCTUKAMH CTPOCHHS aTOMOB
XMMHUYECKHX DJIEMEHTOB (COCTaB M 3apsja  sjapa, oOIlee YUCIO 3JIEKTPOHOB H
pacripeielieHUe UX T10 3JIEKTPOHHBIM CIIOSIM);

KJIacCU(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (IO YMCIYy M COCTaBY Yy4YacTBYIOIIMX B pEaKIUH BEIIECTB, MO TEIJIOBOMY
apdexry);

XapakTepu3oBaTh (OMMUCHIBATH) OOIIME XMMHUYECKHE CBOICTBAa BELIECTB pa3IMYHBIX
KJIaCCOB,  TOJTBEp)KJash  ONWCAaHUE TPUMEPAMU  MOJIEKYJSIPHBIX  ypaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEaKIuil;

MIPOrHO3MPOBATh CBOMCTBA BEIIECTB B 3aBHUCHUMOCTH OT MX Kaue€CTBEHHOTO COCTaBa,
BO3MO>KHOCTH MPOTEKaHHsI XUMUYECKUX ITPEBPALLICHUM B PA3JIMYHBIX YCIOBUSX;
BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO MAcChl BEIIECTB, MaCCOBYIO
JIOJIF0 XMMUYECKOT'0 JIEMEHTa 10 (hopMyJie COeTMHEHNUs, MAaCCOBYIO JIOJIIO BEILECTBA B
pacTBOpe, MPOBOJAUTH PACUETHI 10 YPaBHEHUIO XUMHUUYECKOM peakLnu;



MPUMEHSATh OCHOBHBIE OMNEPALMH MBICIUTEIBLHON JEATEIBbHOCTH — aHAJIU3 U CUHTE3,
cpaBHEHHE, 0000IICHHE, CHCTEMAaTH3alNI0, KIACCU(UKAIINIO, BBISBICHHE MPUYUHHO-
-CIICICTBEHHBIX CBSI3€H — I M3Y4YEHUs CBOMCTB BEILIECTB U XUMUYECKUX PEAKIIUH,
€CTECTBCHHO-HAYYHBIC METOIbI TIO3HAHMSI — HAOIIOICHHE, U3MEPEHUE, MOJICIINPOBAHHE,
SKCTIIEPUMEHT (PEabHBIM U MBICIICHHBIN);

CIeIOBaTh IMpaBWJIaM TIOJb30BAaHUS XUMHYECKOW TMOCYIO0M W  J1abOpaToOpHBIM
o0opyI0OBaHHWEM, a TAKXe IMpaBWJIaM OOpaIeHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKITUSMH T10 BBIITOJTHEHHIO JTA0OPATOPHBIX XMMHYECKUX OIBITOB IO MOTYYEHUIO U
coOMpaHUI0 Ta3000pa3HBIX BELIECTB (BOAOPOJAa W KHUCIOpPOAa), MPUTOTOBICHUIO
PacTBOPOB € OMPEACIEHHON MAaCcCOBOM J0JIEW pPaCTBOPEHHOrO BELIECTBA, INIAHUPOBATH
U MPOBOJUTh XUMHYECKHE AKCIIEPUMEHTHI 10 PACIIO3HABAHUIO PACTBOPOB IIENOYEH U
KHCJIOT C TIOMOIIBI0 HHIUKATOPOB (JIakmMyc, heHoadTaaenH, METUIIOPaHK U APYTHUE).

K xonmy oOyuenust B 9 kJjacce mpeIMeTHBIE pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:

pPAacKpbIBaTh CMBICII OCHOBHBIX XMMHUUYECKHX MOHSITHI: XUMHUUYECKHH 3JEMEHT, aToM,
MOJIEKYJIa, NOH, KATHOH, aHUOH, IIPOCTOE BELIECTBO, CIIOKHOE BELIECTBO, BAJICHTHOCTb,
3JIEKTPOOTPULATEIBHOCTh, CTENEHb OKHCIICHUS, XMMHYECKasi pEeaklus, XUMUYECcKas
CBsI3b, TEIIOBOM 3P dEKT peakluu, MOJb, MOJSPHBII 00BEM, PacTBOP, ANEKTPOIUTHL,
HERJIEKTPOJIUTHL, DJIEKTPOJIUTHYECKAs JUCCOLMAIUs, peaklUud MOHHOro OOMeHa,
KaTtauu3aTop, XHMHUYECKOE pPAaBHOBECHE, OOpaTHMble W HEOOpaTUMBbIE pEaKIUH,
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE ~ PEAKIUU,  OKHUCIUTEIb,  BOCCTAHOBUTEIIb,
OKHCJICHHE ¥ BOCCTAHOBJICHHE, aJJIOTPONHUs, aM(POTEPHOCTh, XUMHUYECKas CBA3b
(koBasieHTHasi, HMOHHAs, METAJUIMYECKas), KpUCTaJUIMUecKas pemérka, Koppo3us
METaJUIOB, CIUIABBI, CKOPOCTb XHUMHUYECKOW peakiuH, MPEeAeIbHO JOMyCTHMAas
koH1eHTpanus [1JIK BemiecTna;

WJUTIOCTPUPOBATh B3aWMOCBSI3h OCHOBHBIX XMMHUYECKHX TOHATUM U TPUMEHSATH STH
MOHSTHUS MTPU ONMCAHUU BEIIECTB M UX MPEBPAIICHUI;

WCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIUKY [JIsl COCTaBJ€HHS (HOpPMYJT BELIECTB U
YPaBHEHUN XUMUYECKUX PEAKIUH;

ONpEeNEeNsATh BAJICHTHOCTh M CTENEHb OKUCICHUS XUMHUYECKHX DJJEMEHTOB B
COCIMHEHUSX PA3IMYHOIO COCTaBa, IMPUHAJICKHOCTh BEHIECTB K ONPEACIEHHOMY
KJIACCY COCNMHEHHH 1o (opMysaMm, BUJ XUMHUYECKOW CBsI3U (KOBAJIEHTHAs, MOHHAs,
METaJUIMuecKasi) B HEOPTaHMYECKUX COCIWHEHUSX, 3apsi HOHAa [0 XHWMHUYECKOU
dbopmyre, xapakTep Cpelbl B BOJHBIX PAcTBOpPaX HEOPTaHWYECKUX COCTUHEHUH, TUI
KPUCTAJUIMYECKON peIIETKA KOHKPETHOIO BEILIECTBA;

packpbiBaTh cMbich Ileproanueckoro 3akona /. 1. MenneneeBa u 1eMOHCTPUPOBATh
€ro MOHMMAaHHE: OMHUCHIBATh M XapaKTepu3oBaTh TabnuuHyo dopmy Ilepuoamueckoit
CHUCTEMBbl XHUMHUYECKHX OJJIEMEHTOB: pPa3jinvaTh MOHATHS «TJaBHas moxarpymnma (A-
rpymmna)» u «mobounas moxarpymnma (b-rpymma)», Mameie W OONBIINE TEPUOIBI,
COOTHOCUTH 0003HAUEHUS, KOTOPHIE UMEIOTCS B IIEPUOINIECKOI TaOIHIIe, C YUCITOBBIMU
XapaKTEPUCTUKAMH CTPOEHHUSI aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa,
00111ee YMCIIO AIEKTPOHOB M PACIIPEACIICHHE MX IO AJIEKTPOHHBIM CJIOSIM), OOBSICHATH
o01re 3aKOHOMEPHOCTH B HW3MEHEHWH CBOWCTB DJJIEMEHTOB W HMX COCAMHEHUN B
npejeniax MajiblX IEPUOI0B U TJIABHBIX MOATPYII C YYETOM CTPOEHUS UX aTOMOB;



KJIacCu(UIUPOBaTh XMMUYECKHE JIEMEHTHI, HEOPIraHUYECKHE BEIIECTBA, XUMHUUECKUE
peakuuu (10 YMUCIy M COCTAaBy Y4YacTBYIOIIMX B PEaKLMU BEIIECTB, MO TEIUIOBOMY
3 eKTy, 10 U3MEHEHUIO CTENICHEeH OKUCICHHSI XUMUYECKHIX dJIEMEHTOB);
XapakTepu3oBaTh (ONUCBHIBaTh) 0OLIME U crHeuuduyeckue XUMHUYECKHE CBOWCTBA
IIPOCTBIX U CIIOKHBIX BEILECTB, MOATBEPK/1asi ONMCAHUE TPUMEPAMU MOJIEKYJISIPHBIX U
MOHHBIX YPAaBHEHUIN COOTBETCTBYIOIUX XUMUYECKUX PEaKIU;

COCTaBJIATh YPABHEHHUS JICKTPOJIUTHUYECKON JUCCOLUALIMU KUCIIOT, HIEI0UYEH U COJIEH,
MOJIHBIE U COKpAIIEHHBIC YPABHEHUS PEaKIil HIOHHOTO 0OMEeHa, ypaBHEHHS PEaKLUH,
IOATBEP)KJAIOIUX CYIIECTBOBAHME T'E€HETUYECKOW CBSA3M MEXIY BELECTBAMU
pa3IM4YHBIX KJIACCOB;

pPacKpbIBaTh CYHIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKUUN IOCPEICTBOM
COCTaBJICHUS JEKTPOHHOTO OajlaHCa ITHX PEaKLuii;

IIPOrHO3MPOBATh CBOWMCTBA BELIECTB B 3aBHCHMOCTH OT HUX CTPOCHHS, BO3MOXHOCTHU
IPOTEKAaHUsI XMMUUYECKUX MPEBPAILEHUN B Pa3IMUHbIX YCIOBUSX;

BBIUNCIIATh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO M MOJISIDHYIO MAcChl BEILIECTB, MACCOBYIO
JIOJIF0 XMMHUYECKOT0 3JIEMEHTA 10 (OpMyJie COEMHEHMSI, MACCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBOJUTH PACUYETHI IO YPABHEHUIO XUMHUECKON peaKlty;

coONoaTh MpaBWa IOJIb30BAHHMSI XMUMHYECKOW TOCYJOH U JabopaTOpHBIM
o0opyOBaHUEM, a TaK)Ke IpaBHUia OOpalleHUs C BEUIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU I10 BBIIOJIHEHUIO Ja00PAaTOPHBIX XUMUUECKUX OIIBITOB I10 MOJYYEHUIO U
coOupaHHIo ra3000pa3HbIX BEIIECTB (aMMHUaKa U YIJIEKUCIIOTO ra3a);

IIPOBOAMTH PEAKLMH, MOATBEPKAAOIINE KAYECTBEHHBIN COCTaB Pa3jIMYHBIX BEILECTB!
pacro3HaBaTh ONBITHBIM IyTEM XJOpHI-, OpoMHI-, MOaUA-, KapOoHat-, (ocdart-,
CHIIMKAT-, Cynb(aT-, THIPOKCHA-UOHBI, KATHOHBI AMMOHHMS W HWOHBI HM3yYCHHBIX
METAJIJIOB, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPaX HEOPraHMYECKUX BEIIECTB;
IPUMEHSTh OCHOBHBIE ONEpPAlMU MBICIUTEIbHON NEATENbHOCTH — aHAU3 U CHUHTE3,
cpaBHEHHE, O0O0OOIIEHHE, CHUCTEeMAaTU3alUI0, BBIABICHWE NPUYMHHO-CIIEICTBEHHBIX
CBA3EM — JUId M3Yy4YEHMs] CBOWMCTB BEIECTB M XMMMUYECKHUX PEaKIMH, €CTECTBEHHO-
Hay4yHbI€ METO/bI I03HAHUS — HAOII0AEHHUE, U3MEPEHUE, MOJIETUPOBAHUE, DKCIIEPUMEHT
(peasbHBIN U MBICJIEHHBIH).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoJunyecTBO 4acoB
Ne HaumeHoBaHue pa3jieioB u dueKkTpoHHBbIE (LM POBbLIE)
KoHnTpoJbHbie IIpakTH4eckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTejibHbIE PeCypChI
padoThI padoThI
Paznea 1. [lepBonayanbHble XUMHYECKHE IOHATHS
XuMusi — BaxkHast 00J1aCTh
11 €CTECTBO3HAHUS U 5 5 bubmuorexa [JOK
' MPAKTUYECKOU ESITEIbHOCTH https://m.edsoo.ru/7f41837c
YeJIoBeKa
12 BemiectBa u xummueckue 15 1 bubnnoreka IIOK
' peaxiuu https://m.edso0o.ru/7f41837c
Wroro mo paszneny 20

Pa3neu 2. Bakneiimme npeacTaBuTe Il HEOPraHHYECKHUX BelIEeCTB

21 Boznyx. Kucnopoz. [lonsitue 6 bubnmnorexka HOK
' 00 okcumax https://m.edsoo.ru/7f41837c
29 Bonopoa.Ilonsitue o kucnorax 3 1 bu6nuoreka [IOK
' U COJISIX https://m.edso00.ru/7f41837c
23 Boga. PactBopsl. [lonsitue 06 5 1 1 but6mmoreka [IOK
' OCHOBAaHMSIX https://m.edso00.ru/7f41837c
OcHOBHBIE KJIACCHI but6mmoreka [IOK
2.4 . 11 1 1
HEOPraHWYECKUX COCIMHEHUN https://m.edsoo.ru/7f41837c
Hroro no paszneny 30

Pasznea 3. Ilepuoguyeckuii 3axon u [lepuoauyeckas cucrema xumuueckux j1eMenToB /. U. MennesieeBa. CTpoeHue aToMOB.
Xumuyeckasi cBsizb. OKHCIUTETbHO-BOCCTAHOBUTEIbHbIE PeaKIUN



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

bu6nuoreka [IOK
3.1 XHMHYECKHX S11eMeHTOB JI. 11 ! https://m.eds00.ru/7f41837c
Mengaene-eBa. CtpoeHue
aromMa
XUMHYECKas CBA3b.
3.2 OKHUCIIUTEIBHO- 8 bubmorexa [IOK
) https://m.edsoo.ru/7f41837c
BOCCTAHOBUTEJILHBIC PEAKITUU
bubnnoreka IIOK
Hroro no pasaery 15 https://m.edsoo.ru/7f41837c
PesepBHOE BpeMs 3 bubmmorexa HOK
p p https://m.edsoo.ru/7f41837c
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME



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

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P KourTpoabubie IIpakTnyeckue (pp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3znen 1. BeniecTBO U XUMHYeECKHE PeaKIUU
11 [ToBTOpEeHUE U yriryOieHne 3HaHUM 5 1 bubmmoreka [JOK
' OCHOBHBIX Pa3JIeNIoB Kypca 8 Kiacca https://m.eds00.ru/7f41a636
12 OcHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX 4 bubnnoreka [JOK
' peakimit https://m.edso0.ru/7f41a636
13 DIIEKTPOIUTHYECKAsT JUCCOLMAIIHSL. 8 1 1 bubmmorexa [JOK
' XUMHUYECKUE Peakiuu B pacTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pasznea 2. Hemerananl 1 HX coeINHEHUS
21 OO0m1as XxapakTepuCTUKa XUMHUECKUX 4 1 bubmuoreka [IOK
' aneMeHToB VIIA-rpymnmsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapakTepUCTHKa XUMUYECKUX
2.2 anemeHToB VIA-rpynmel. Cepa u eé 6 bubmmorexa [TOK
' PYTHIRL 6P https://m.eds00.ru/7f41a636
COCTMHEHUS
OO01mas XxapakTepUCTHKA XUMUYECKUX
2.3 aneMeHToB VA-Tpynmsl. A30T, Gpocop u ux 7 1 bubmmorexa LIOK
' PYTHIEL ’ P https://m.eds00.ru/7f41a636
COETMHEHUS
OO01mast XxapaKTepUCTHKA XUMUISCKUX
24 anemeHToB |VA-Tpynmel. Yriepon u 8 1 2 Bubmmorexa [IOK
' . Py ' pos https://m.edso00.ru/7f41a636
KPEMHUH U UX COSANHCHUS
Hroro mo pazaeny 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

Pa3gea 3. MeTaaabl M HX COeIUHEHUA

. bu6nmoreka [IOK
3.1 Obume cBolicTBa METAILIOR 4 https://m.eds00.ru/7f41a636
. bubnuorexa [{OK
2 B 1
3 aXHENIIINE METAIBI U UX COEANHEHNS 6 https://m.edsoo.ru/7f412636
Uroro mo pazneny 20
Pasznen 4. Xumus u okpyxaomas cpeaa
4.1 BertecTBa 1 MaTepualisl B )KU3HUA YEJIOBEKA 3 buGnuorexa [IOK
) m p https://m.edsoo.ru/7f41a636
Wroro mo paszneny 3
PezepBHOE Bpemst 3 bubmorexa HOK
p p https://m.edsoo.ru/7f41a636
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'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 KUIIACC
KoyuuyecTBo yacos Jlata DJIeKTPOHHDBIE
Ne uudposbie
Tema ypoxa Konrpoabnsle Ilpakruueckue M3y CHMs bp
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 IIpeamer xumun. Ponb xumuu B 1 bu6nunorexa LIOK
JKA3HU YeaoBeKka. Tena 1 BemecTsa https://m.edsoo.ru/ff0d210c
5 Ilonsatue o MeTo1aX MO3HAHUS B 1 bubnunoreka LIOK
XUMUU https://m.edsoo.ru/ff0d227e
[IpaxTnueckas padora Ne 1
«[IpaBuna paboTsl B 1abopaTropuu u bubmmnoreka HOK
3 .« 1 1
pUEMBI OOpaILIEHUS C https://m.edsoo.ru/ff0d23dc
J1a00paTOPHBIM 000PYTOBAHUEM
4 YucTeie BelecTBa U CMECH. 1 bu6nmorexa LIOK
Crioco0wl pazfeneHus: cMmecei https://m.edsoo.ru/ff0d26ca
[TpakTryeckas paGora Ne 2
5 «Paznenenue cmeceit (Ha mpumepe 1 1 bubmmorexa [JOK
a . buMep https://m.edsoo.ru/ff0d28c8
OUYMCTKHU TOBAPEHHOU COJIM )»
but6mmoreka [IOK
6 A 1
TOMBI H MOJTICKYIH https://m.edsoo.ru/ff0d2a6¢c
7 XuUMHUUYECKHe 2JIEMEHTBI. 3HAKU 1 but6mmoreka [IOK
(CMMBOJIBI) XUMHYECKUX 2JIEMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u c10KHBIE BElIeCTBa 1 bubmorexa [TOK
P B https://m.edsoo.ru/ff0d2a6c
9 ATOMHO-MOJIEKYJISIPHOE YUYEHUE 1 bubnmorera LHOK

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
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3aKOH IOCTOSIHCTBA COCTaBa
BellecTB. XUMuyeckas popmyia.

bubnunorexa LIOK

10
BaneHTHOCTE aTOMOB XMMHUYECKHX https://m.edsoo.ru/ff0d2eae
3JIEMEHTOB
OTHOcUTENIbHAS aTOMHAs Macca.
11 OtHOcHUTENbHAS MOJICKYJISIpHAS bubmorexa OK
yIAp https://m.eds00.ru/ff0d323c
Macca
12 MaccoBasi 107151 XMUMHYECKOTO bubnuoreka [IOK
3JIEMEHTA B COCIMHCHUH https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecTBa. Moib. bubnunoreka LIOK
MomnsipHast macca https://m.edsoo.ru/ff0d5230
14 dusnyeckue U XUMUYCCKHE SBIICHUS. bubnunoreka LIOK
Xumuyeckas peakius https://m.edsoo.ru/ff0d37fa
[Ipu3Haky U ycioBUs MPOTEKAHUS bubmuoreka [IOK
15 .
XUMHYECKUX PEAKIUN https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHUs1 MacChl BEUIECTB. bubmuoreka [IOK
XHUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Beraucienuns konmuaecTBa, MacChl
17 BEIIIECTBA [0 YPaBHCHUSIM bubmorexa [JOK
- P . https://m.edso0.ru/ff0d5708
XUMHYECKHUX PEaKIIHi
Knaccudukamnms xumMuaecknx
18 €aKIuii (COeTMHEHMSI, PA3TIOKEHHS buomorexa LIOK
beaxtl A ds ’ https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
M. B. JIoMOHOCOB — y4€HBIN-
19 sHImKIoneauct. O0o0meHe U bubmmorexa [IOK
t AT, Hf https://m.edsoo.ru/ff0d40c4
CHUCTeMaTH3aIs 3HaHUI
20 KonrtponsHas padora Nel mo reme

«BermecTBa U XUMUYECKUE PEAKLIUM



https://m.edsoo.ru/ff0d2eae
https://m.edsoo.ru/ff0d323c
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Boznyx — cmechk razos. Cocras

21 Bo3ayxa. Kuciaopon — smeMeHT u bubmorexa HOK
Ayxa. pos https://m.eds00.ru/ff0d448e
npoctoe BemecTBo. O30H
du3nuecKknue U XMUMHUUECKHUE CBOMCTBA
22 KHUCJIOpoJia (peakuy OKUCICHUS bubmmorexa [JOK
pPosa b : https://m.eds00.ru/ff0d4614
ropenue). [lonsarue 06 okcumax
CnocoOFbl IToTy4eHHS KHCIIOpoa B
23 sabopaTopuu qun OMBImnerH(iTH bubmorexa [JOK
patop P ' https://m.edsoo.ru/ff0d497a
[IpumeHeHune kucnopoaa
TennoBoi 3 PeKT XUMUIECKOM
24 peaKkuu, MOHSITHE O bubnnorexa [JOK
TEPMOXHUMHUYECKOM YPaBHEHHH, IK30- https://m.edsoo.ru/ff0d4790
1 DHJIOTEPMUYCCKUX PEAKITUIX
TommuBo (HeTh, yrob U METaH).
25 3ar ;13He1§1/1e¢1;03 . a, CIIOCOOBI Zro bubmorexa LOK
P Y%, https://m.edsoo.ru/ff0d4c4a
MpeIOTBPALECHUS
[IpakTuueckas padbora Ne 3 o Teme
26 «ITonyuenne u coOnpanue bubmorexa LOK
yi p . https://m.edsoo.ru/ff0d4ae2
KHCIIOpO/1a, U3YUEHUE eT0 CBOUCTBY»
97 Bonopon — anemeHT u nmpoctoe bubmuoreka [IOK
BelecTBo. Haxoxaenne B npupojie https://m.edsoo.ru/ff0d4ddo
)8 du3nuecKknue U XUMUYCCKHE CBOMCTBA bubnunorexa LIOK
Bojopoaa. [Ipumenenne Bogopoaa https://m.edsoo.ru/ff0d4ddo
29 IlonsATHE 0 KHCIOTaX U COJAX bubmorexa [JOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0sI oNTydeHus BOAOPOa B bubnuotexa [JOK

naboparopun

https://m.edsoo.ru/ff0d4dd0
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[TpakTuyeckas padora Ne 4 o Teme

31 «ITonydenue u coOupanue Boa0poa bubmmorexa [JOK
i onp HOPOAS, https://m.edsoo.ru/ff0d4f42
M3y4YEHHUE €r0 CBOHCTBY
32 ModsipHblii 00bEM ra30B. 3aK0H bubnnoreka [JOK
ABoraapo https://m.edsoo.ru/ff0d542e
Brruucnenus o0béMa, KoaudecTra
33 BEILIECTBA ra3a Mo €ro U3BECTHOM bubmorexa LOK
B . y https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEUIECTBA MK 00BEMY
Brruucnenus 00bEMOB ra3oB 10
34 ABHCHMIO PEaKIIMU Ha OCHOBE bubmmorexa [JOK
yp "p H i https://m.edsoo.ru/ff0d5708
3aKOHA OOBEMHBIX OTHOIIICHHH Ira30B
35 dusnueckne U XUMUYECCKHE CBOMCTBA bubnunoreka LIOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanwmii. [Tonstue 06 bubmuoreka [{OK
WHIUKATOpax https://m.edsoo.ru/ff0d59e2
Boga kak pactBoputeb.
37 HacpliienHbie 1 HeHACHIIIEHHbBIS bubnuoreka [{OK
pactBOpbl. MaccoBas 70J1s BelecTsa https://m.edsoo.ru/ff0d5b40
B pacTBOpE
[IpakTuyeckas pabora Ne 5 o Teme
38 «IIpuroroBiieHHE PaCTBOPOB C bubmuoreka [JOK
ONpeACIEHHON MAaCCOBOU JTOIEN https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBAY
39 KonrtponsHas padora Ne2 o reme
«Kucnopoa. Bonopoa. Boga»
40 OKcupl: cOCTaB, KJIacCupUKaIus, bubnunoreka LIOK

HOMEHKJIaTypa

https://m.edsoo.ru/ff0d664e
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[TonydyeHue 1 XuMHYECKHUE CBOMCTBA

bubnunorexa LIOK

4 KHCHOTHBIX, OCHOBHBIX H https://m.edsoo.ru/ff0d664e
aM(pOTEepPHBIX OKCHJIOB
42 OcHoBaHHUs: COCTaB, KJIacCU(UKAIIHS, bub6nmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [TonydyeHue 1 XuMHYECKHUE CBOMCTBA bubnmnoreka HOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocraB, kimaccudukanms, bubnunoreka LIOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnuoreka [IOK
KHUCJIOT https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYpA,
46 CHOCO((SBI;) nzz)nyq)eﬁnﬂ XI/IMI/I‘IZEKI/IG bubmmorexa [IOK
. ’ https://m.eds00.ru/00ad9474
CBOMCTBa
ITpakTryeckas pabora Ne 6. Pemenue
47 JKCIIEPUMEHTAIBHBIX 3a7a4 10 TEME bubmuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTraHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN»
I'eneTnyeckas CBSI3b MEXKIY
48 KJIaCCaMHM HEOPTaHUYECKUX brbmmorexa LIOK
. https://m.eds00.ru/00ad9a50
COEIMHEHU I
49 O06001IeHNe U CUCTEMATU3AIIHS bubnuotexa [JOK
3HaHUHN https://m.edsoo.ru/00ad9ch2
KonrtponsHas padora Ne3 o reme
50 "OcHOBHBIE KJIaCChl HEOPTAHUYECKUX

coequHeHun"
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[TepBbie MOMBITKY KIACCHPUKAITUN

51 XUMUYECKUX AIeMeHTOB. [loHaTHe 0 bubmmorexa [JOK
’ https://m.edsoo.ru/00ad9ffa
TPYIIax CXOIHBIX YJIEMEHTOB
[Tepuonnueckuii 3aKOH 1
59 [lepuoanueckas cucrema Bbu6muotexa [JOK
XUMHUYECKUX dieMeHToB /1. M. https://m.edsoo.ru/00ada52¢c
Menneneesa
53 [lepuonsl, rpymnmsl, 10 TIbI bubmorexa OK
P > TPYIIIBL TOATPYH https://m.edsoo.ru/00ada52c
54 Crtpoenue atomoB. CoCcTaB aTOMHBIX bubnnoreka [JOK
sanep. M3oronsl https://m.edsoo.ru/00ada342
CtpoeHue JIeKTPOHHBIX 000J10UeK
95 aToMoB 3JieMeHTOB [lepuoanueckoit bubmmorexa [IOK
pro https://m.edsoo.ru/00ada6bc
cuctemsl /[. 1. Menaeneena
XapakTepucTuKa XUMHYECKOTO
56 3JIEMEHTA M0 €T0 MOJIOKEHHUIO B bubnuoreka [{OK
[Tepuoanueckoint cucreme /1. U. https://m.edsoo.ru/00ada824
Menneneena
3nauenue [lepuoauyeckoro 3akoHa
57 JUISl pa3BUTHS HAYKU U NIPAKTUKU. [I. bubmmnoreka HOK
N. MenaeneeB — y4€HbIi, Ie1aror 1 https://m.edsoo.ru/00ada96e
rpaxJIaHuH
DIIEKTPOOTPHULIATETLHOCTH aTOMOB bubnuotexa [JOK
58
XAMHUYECKHUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
but6mmoreka [IOK
59 HNonnas xumudeckas CBs3b
https://m.edsoo.ru/00adac34
60 KoBanentHas nosnsipHas XuMu4uecKas bubmuoreka [IOK

CBA3b

https://m.edsoo.ru/00adaab8
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61 KoBanientnas nenosnsipuas 1 bubmmoreka [JOK
XUMUYECKas CBS3b https://m.edsoo.ru/00adaab9
bubnunoreka LIOK
2 1
0 CTeneHs okucIeHiA https://m.edsoo.ru/00adae28
63 OKHUCIUTETbHO-BOCCTAHOBUTEIILHBIC 1 bubmuorexa [IOK
peakuuu https://m.edsoo.ru/00adb076
bubmuoreka [{OK
64 OxucauTeN ¥ BOCCTAHOBUTEIU 1 https://m.edsoo.ru/00adb076
KonTponbnas padora Ne4 o teme
65 «Ctpoenne aroma. XuMUYIeCcKas 1
CBSI3b»
66 O060061eHre U cucTeMaTH3anus 1 bubnnoreka [JOK
3HaHUH 3a Kypc 8 kiacca https://m.edsoo.ru/00adb33c
67 KonTtponbHas pabora 1
O06o0011eHne U cucTeMaTU3aIus bu6mmoteka [JOK
68 . 1
3HaHMUH 3a Kypc 8 kiacca https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME
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9 KJIACC

paBHOBecHH. PaKTOPHI, BIUSIOLINE

KoummyecrBo yacoB Jara DJIeKTPOHHbIE
U3y4YeHUs  pudpoBbie
Ne i/m Tema ypoka Kontpoabsubie IIpakTuueckue
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
[lepnonnueckuil 3aK0H.

1 IIepnonnueckas cucrema 1 bubnuoreka [IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/00adb59
Menpeneena
3aKOHOMEPHOCTH B U3MEHEHHUH

2 CBOMCTB XUMUYECKUX HJIEMEHTOB 1 bubmmorexa [JOK

. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOIOB

3 Knaccudukanus 1 HOMEHKIaTypa 1 bubmmnoreka HOK
HEOPraHWYECKUX BEILECTB https://m.edsoo.ru/00adb7e2

4 Bupl XUMUYECKO CBSI3U U TUIIBI 1 bubmuorexka [IOK
KPUCTATIMYECKUX PEIETOK https://m.edsoo.ru/00adbac6
KonTponbnas padora Nel no teme

5 «IToBTOpenue u yriayoneHue 1 1
3HAaHUI OCHOBHBIX pa3/elioB Kypca
8 Kimacca»

5 Krnaccudukanus XuMuuecKkux 1 bubnunorexa LIOK
peaKuurii Mo pa3IMYHbIM MPU3HAKAM https://m.edsoo.ru/00adbch0
[ToHsITHE O CKOPOCTH XUMUUYECKOMN

7 eakiuu. IToHgITHE O TOMOT€HHBIX U 1 bubmmorexa TIOK
P ' https://m.edsoo.ru/00adbe9a
TETEePOreHHBIX PEaKIMIX

3 IlonsTHe 0 XUMHYECKOM 1 bubnuoreka [JOK

https://m.edsoo.ru/00adc28c
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Ha CKOPOCTb XHUMHYSCKOMN pCaknuun
" IIOJIOKCHUE XUMHNYECCKOI'O

paBHOBECHs
9 OKucIuTeNbHO- bubmuorexa [JOK
BOCCTaHOBUTEJIBHBIE PEAKLIMHI https://m.edsoo.ru/00adcade
Teopust 31EKTPOTUTHUECKOIN
10 ncconuanuu. CUIbHBIE U cl1a0bIe bubmorexa LOK
A HHAtH. https://m.eds00.ru/00adcd68
AIEKTPOJIUTHI
11 Honnsle ypaBHEHHS peaKMil bubmorexa LHOK
P bearh https://m.edsoo.ru/00add448
XHUMUYECKUE CBOMCTBA KUCIOT U
12 OCHOBaHMH B CBETE MPEACTaBICHUMN bubnnoreka [JOK
00 DJIEKTPOIIUTUICCKON https://m.edsoo.ru/00add5d8
JIACCOIAAIIN
XHMHYECKHE CBOMCTBA COJIEH B
13 CBETE MpEeICTaBICHUH 00 bubmmorexa [TOK
peA N https://m.edsoo.ru/00add8b2
ANEKTPOIUTUYECKON TUCCOLIUAIIUU
14 [lonsaTHe o TUAPOIH3E COIIEHt bubmmorexa [TOK
AP https://m.edsoo.ru/00add9d4
15 O06o0011eHne U cucTeMaTU3aIus bu6moteka [JOK
3HaHUH https://m.edsoo.ru/00addd12
[IpakTnueckas padora Ne 1.
16 «Perenne dKCIepUMeEHTATBLHBIX bubmorexa HOK
P https://m.edsoo.ru/00addbfa
3a7a49»
KonTponbnas padora Ne2 o teme
17 «ONEKTPOTUTHYECKAS

nuccoruanusi. XUMHYECKHE
peaKkIu B pacTBOpax»
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OO01mas xapakTepuCTHKA TaJIOTCHOB.

18 XHUMUYECKHE CBOMCTBA HA IIPUMEPE bubmorexa HOK
PUMED https://m.edsoo.ru/00addfe2
xJjiopa
Xnopoogopoa. CojissHas KHCIIOTA,
19 XI/IMII/)I‘-IGCKI/IS CBOMCTBA, ITOJTy4YCHHE bubmorexa HOK
’ v ’ https://m.edsoo.ru/00ade104
MIPUMCHECHUE
[IpakTuueckas padora Ne 2 o Teme
20 «[TonyueHne COISTHON KUCIIOTHI bubmorexa [JOK
yi . . ’ https://m.edsoo.ru/00ade348
M3Y4YCHHE € CBOMCTBY
Brruncnenus no ypaBHEeHUSIM
21 XUMHYECKUX PEAKIUi, €CIU OJUH bubmorexa [JOK
pearii, A https://m.edso00.ru/00ade488
W3 pEeareHTOB JaH B U30BITKE

29 OO01as xapakTepuCcTUKa SJIEMEHTOB bubmmoreka [JOK
VIA-rpynms https://m.edsoo.ru/00ade64a
AJTOTpOTTHBIE MOTU(UKAIIUN CEPHI.

93 Haxosxxnenue cepsl u eé bubmuorexka [IOK
COEMHEHHH B IPUPOJIE. https://m.edsoo.ru/00ade64a
XHUMHUYECKUE CBOKWCTBA CEPBI
CepoBoa0pO, CTPOEHHE,

24 @HI;quCKIEe u XI/III:\)/[I/IIICCKI/IC bubmmorexa LIOK

. https://m.edso0.ru/00ade802
CBOICTBa
Oxcunsl cepbl. CepHast KHCIIOTA,
25 ¢buznyeckue 1 XUMHUECKUE bubmmorexa LIOK
. https://m.edsoo.ru/00adea28
CBOWCTBA, MPUMECHCHUE
XUMHUYECKUE PEaKIINH, JSKAIIHE B
26 OCHOBE ITPOMBIIIJIEHHOTO cr1ocoba bu6muoreka [JOK

MOJIy4YEHUSI CEPHOM KUCIIOTBI.
XUMHUYECKOE 3arpsA3HEHUE

https://m.edsoo.ru/00adec8a
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OKpY>Karollen cpeibl
COETUHEHUSIMH CEPBI

Brlunciienne MaccoBOi 101U

bub6numoreka [IOK

27
BBIXOJ[a IPOAYKTA PEAKLIMU https://m.edsoo.ru/00adec8a
OO6m1ast xapakTepruCcTHKa SJIEMEHTOB
VA-rpynmsl. A30T,

28 aCIIPOCTPAaHEHUE B IPUPOE Bubmaorexa ITOK
pactipoctp PHpOE, https://m.edsoo.ru/00adeeab
(bu3HYeCKre U XUMUYCCKUE
CBOICTBa
AMMHaK, ero GpU3nYecKue u

29 XUMHUYECKHAE CBOMCTBA, IIOJIYYEHUE Bubmiorexa OK

’ yi https://m.edso0.ru/00adf004
Y IPUMEHEHHUE
[IpakTuueckas padora Ne 3 mo Teme
30 «[Tonyuenne aMMHaka, U3yueHHe bubnmorexa IOK
yqv 1Y https://m.eds00.ru/00adf180
€ro CBOIMCTB»

31 A3oTHas Kuciora, e€ Gpu3nIecKkue u bubmuorexka [IOK
XHUMHUYECKHE CBOMCTBA https://m.edsoo0.ru/00adf306
Hcnonp30BaHne HUTPATOB U CONEN
aAMMOHHS B KQUECTBE MUHEPATBHBIX

32 00peHuii. XUMHUYECKOE bubnnorexa [TOK
yAoobp ' . https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYIKAIOMIEH Cpebl
COEIMHEHUAMM a30Ta
dochop. Oxcng hochopa (V) u

33 (bocg)o pHaSI KI/ICJ'I((I))Ta (bq)plljgn(qe)cxne " bubmmorexa [IOK

p N https://m.eds00.ru/00adf68a
XUMHYECKHE CBOMCTBA, MOJIYICHUE
34 Hcnonb3oBanue GocaToB B bu6muoreka [JOK

KauCeCTBC MUHCPAJIbHBIX

https://m.edsoo.ru/00adfc20
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ynoOpeHuil. 3arps3HeHUE
MIPUPOTHOM cpenbl hochaTaMu

Yraepon, pacripocTpaHEHHE B

bu6nmoreka [IOK

35 MPHPOE, qmchicme 1 https://m.edsoo.ru/00adfd9c
XUMHYCECKHE CBOKMCTBA
Oxcupl yriaeponaa, ux GU3nIecKue
1 XMMUYECKHE CBOMCTBA.
36 DKOJIOTUYECKHE MTPOOITIEMBI bubmmorexa [JOK
’ https://m.edsoo.ru/00adfebe
CBSI3aHHBIE C OKCHIOM yTJIepo/ia
(V)
37 VYronpHas KucoTa U €€ Cou bubmorexa HOK
https://m.edso0.ru/00ae006¢
[Ipaktuueckas padota Ne 4 o Teme
38 "[losrydyeHue yrieKucioro rasa. bubmuoreka [IOK
KauecTBenHnas peakuusa Ha https://m.edsoo.ru/00ae027e
KapOoHaT-MOH"
[TepBoHayanbHbIE MOHATHUS 00
39 OpPraHUYECKUX BEIIECTBAX KaK O bubnmorexa [JOK
https://m.edso0.ru/00ae054e
COCITMHEHUSX YIIIepo/ia
40 Kpemuuii u ero coequuenust bubnnorexa [JOK
https://m.edsoo.ru/00ae080a
[TpakTuueckas paborta Ne 5.
41 Pemenue skcriepuMeHTaIbHBIX bubmuoreka [IOK
3aja4 1o teme «Baxkueiime https://m.edsoo.ru/00ae0bf2
HEMETAaJUIbl U UX COCIUHEHUS
KonTponbnas padota Ne3 mo Teme
42 «BakHeHnme HeMeTalIbl ¥ UX

COCOUHCHUA»
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OOmiast xapaKTepUCTHKA
XUMHYECKHUX IEMEHTOB —
MeTa/uioB. Metajuinieckas CBsi3b U

bubnunoreka LIOK

43
MeTaJUInYecKas KpucTajindeckas https://m.edsoo.ru/00ae103e
pemérka. @u3nyecKkue CBOMCTBA
METAJIJIOB
XUMHUYECKHE CBOMCTBA METAJLJIOB.
44 DIEKTPOXUMUYECKUH DS, buGnuorexa [IOK
p N P https://m.edsoo.ru/00ae1156
HaIpsDKEHUH METaJlIOB
OO6m1re cnocoObl MOTyYSHHS
mertauioB. CrraBel. Beranciienus
45 10 YPaBHEHUSIM XUMHUYECKUX buGnuorexa [IOK
P . https://m.edso0.ru/00ae1156
peaKkIuii, €clii OJIMH U3 PearcHTOB
COJIEPKUT MPUMECH
46 IToHsATHE O KOPPO3UU METAIIIIOB bubnmorexa IOK
pp https://m.edsoo.ru/00ael1278
bu6mmoteka IIOK
47 €JI0YHBIE METAJLIbI
m https://m.edsoo.ru/00ael4b?2
48 Okcuabl ¥ THAPOKCUBI HATPUS U bubmuorexa [IOK
KaJTus https://m.edsoo.ru/00ael4b?2
49 [lenouyHO3EMENBHBIE METAILITBI — bubnuotexa [JOK
KabIIUM U Maraui https://m.edsoo.ru/00ae15e8
50 Baxueinue coequHEHNU KaIbIAA Bubmiorexa HOK
a H https://m.edsoo.ru/00ael5e8
51 O0001IeHre 1 cCUCTEMAaTU3aIIHs
3HaHUHU
59 JKEcTkocTh BOABI M CIOCOOBI e€ bubnunoreka LIOK

YCTpaHEHHUS

https://m.edso0.ru/00ae1886
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[IpakTuyeckas padora Ne 6 o Teme

bubnunorexa LIOK

>3 "}KGCTKOCTB"BOHH 1 METOARL €€ https://m.edsoo.ru/00aelae8
yCTpaHEHUs
. bubnuorexa [JOK
>4 Admtomuiii https://m.edsoo.ru/00aelc64
AMpoTepHbIE CBOIICTBA OKCHJIA U Bu6muoteka [JOK
55
TUAPOKCHIA https://m.edsoo.ru/00aelc64
56 Weeso bubmuoreka [{OK
https://m.edsoo.ru/00ae1d86
57 Okcupl, THIPOKCUIBI U COJTH bubnnorexa [JOK
xenesa (1) u sxemnesa (111) https://m.edsoo.ru/00ae35e6
58 O00011IeHIE U CUCTEMATU3AIUS
3HAHUU
[TpakTuueckas padora Ne 7.
59 Perenne skciepUMEHTAIBHBIX bubmmnoreka HOK
3a7a4 1o reme «BaxHeinmue https://m.edsoo.ru/00ae3de8
METaJIJIbl U UX COCTUHEHUS
Brruucnenust mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CIIH OJUH
50 U3 PEareHToB JIaH B 30BITKE WIN bubmmnoreka HOK
COEPKUT IpUMeCH. Brruncnenus https://m.edso0.ru/00ae1750
MacCOBOM J0JM BbIXOJa MIPOIYKTa
peakuuu
61 O06001IeHNe U CUCTEMATU3AIIHS
3HAHUU
Kontponbnas padota Ne4 o teme
62 «Baxuenme MeTauIbl 1 UX

COCAUHCHUA»
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63 BemiectBa u marepuassi B 1 bubmmoreka [JOK
MOBCEIHEBHOM KU3HU UEIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsA3HEHUE 1 bubnmnoreka HOK
OKpPY’Karollen Cpebl https://m.edsoo.ru/00ae4270
65 Ponp xumuu B perieHnn 1 bubmmoreka [JOK
AKOJIOTUYECKUX TTPOOIeM https://m.edsoo.ru/00ae4270
66 KonTponbHas padbora 1
67 O060061eHre U cucTeMaTH3anus 1 bubnnorexa [JOK
3HaHMU# 3a Kypc 9 kiacca https://m.edsoo.ru/00adb33c
68 O606HuleHI/Ie U cUCTeMaTu3anus 1 bubmmoreka [JOK
3HaHUH 3a Kypc 9 kiacca https://m.edsoo.ru/00ad9ch2
OBILIEE KOJIMYECTBO YACOB I1O 68

[TPOT'PAMME
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 8 kinacc/ B.B.Epemun, H.E. Ky3pmenko, A.A.Jlpo3nos, B.B.JIynuH.
000 «JPODA» r. MockBa

» Xumus, 9 xinacc/ B.B.Epemun, H.E. Ky3smenko, A.A.Jlpo3nos, B.B.JIlynuH.
000 «JPODA» r. MockBa

Tabnuupr: [lepuoauyeckas cucrema XuMu4eckux annemMeHToB [1. 1.
MenpeneeBa, TabauIa pacCTBOPUMOCTH, SJICKTPOXUMUUECKUH Pl HATTPSHKCHUS

MCTAJIJIOB

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

Xumust. 8 kimace. Metoanyeckoe nocooue. Epemun B.B.. /Ipo3nos A.A.
Xumus. 9 knace. Meroaudeckoe nmocooue. Epemun B.B.. JIpo3nos A A.
Xumust. 8 knacc. KoHTpobHBIE U TPOBEPOYHBIC PAOOTHI K YUEOHUKY
B.B.Epemun.

Xumus. 9 knacc. KOHTposibHBIE M POBEPOUYHBIE pabOTHI K YYCOHUKY

B.B.Epemun.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://m.edsoo.ru






