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MHOACHUTEJIBHAS 3ATINCKA

[Iporpamma 1Mo XMMHUM Ha YPOBHE OCHOBHOTO 00IIETO 00pa30BaHUs COCTABIEHA HA OCHOBE TPEOOBAaHMH K
pe3ynprataM OCBOCHHS OCHOBHOW 0O0pa30BaTelbHON IMpOrpaMMbl OCHOBHOTO 00mero o0Opa3oBaHus,
npencrapieHHbix B @I'OC OO0, a Takxke Ha ocHOBe (eaepaibHONH pabouell mporpaMMbl BOCIIUTAHUS U C
y4€TOM KOHLIEMUUHU TpEnojaBaHusl Y4eOHOro mnpeaMera «XuUMHUS» B 00pa30BaTeiIbHBIX OpraHU3aLUAX
Poccuiickoit @eaepanuu.

[Mporpamma 1o xumuM HA€T NPEACTABICHHE O IENAX, OOmIe CTpaTernu OOydYeHHs, BOCIHUTAHUS W
pa3BUTHS OOy4arOIMXCS CpPEACTBaMH YYEeOHOTO TIPEAMETa, YCTAaHABIMBAET OO0s3aTENbHOE TPEIMETHOE
cojiep’KaHue, MpeaycMaTpuBaeT paclpeeseHle ero Mo KjaccaM U CTPYKTypUpOBaHHE IO pas3liesaM U TeMam
MpOrpaMMbl IO XHMMHH, OIpENesieT KOJIMYECTBEHHbIE M KAYECTBEHHBIE XapaKTEPUCTHKU COIEpKaHUs,
PEKOMEHIYEMYIO TIOCJIEOBATEIbHOCTh M3YYEHHUS XUMUU C YYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKHU y4eOHOro Mmpoliecca, BO3PACTHBIX OCOOEHHOCTEH OOy4aroUIuXcs, OMpEeAesieT BO3MOKHOCTH
mpenMeTa sl peaju3aluy TpeOOBaHUM K pe3ybraTaM OCBOEHHUSI OCHOBHOM 00pa3oBaTeabHOW MporpaMMbl Ha
YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, a Takke TpeOOBaHUU K pe3yabraraM OOydeHHs XMMHUM Ha YpOBHE
Lene u3ydeHus: mpeAMeTra U OCHOBHBIX BHJIOB Y4eOHO-IIO3HABATENIbHON MEATEIbHOCTH OO0ydaromerocs o
OCBOCHHIO YU€OHOT0 CO/IEpKaHuU.

3HaHMEe XHUMHU CIY)KUT OCHOBOM Il (OpPMHpOBAHHMSI MHPOBO33PEHHUS OOydaloLIerocs, €ro
MpeJCTaBICHU O MaTrepuaJibHOM €IMHCTBE MHpa, BaXHYIO poOJib WrparoT (opMUpyeMble XHUMHUEH
MIpPEJICTAaBICHHS] O B3aMMOIPEBPAIICHUAX PHEPIMH U 00 HBOJIIOIMU BEIIECTB B NPUPOAE, O IMyTAX PEIICHHUs
100abHBIX TPOOJIEM YCTOMYHMBOTO PAa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPreTUYECKOM, MHUIICBOW M
IKOJIOTHYECKON O€30MacHOCTH, POOJIEM 3IPaBOOXPAHCHHUSI.

Nsyuenne xumuu:

CIIOCOOCTBYET peasiu3alliyd BO3MOXKHOCTEH /Uil caMOpa3BUTUS U (POPMUPOBAHUS KYIBTYPhI JIMYHOCTH, €€
oOmeli 1 GyHKITMOHATILHON TPaMOTHOCTH;

BHOCHUT BKJIaJ B ()OPMUPOBAHUE MBIILICHUS U TBOPUYECKHX CIIOCOOHOCTEH 00y4aromuxcsi, HAaBBIKOB MX
CaMOCTOSITENIbHOM y4eOHOM eI TeNbHOCTH, SKCIIEPUMEHTAIILHBIX U UCCIIE0BAaTEIbCKUX YMEHUN, HEOOXOUMBIX
KaK B MIOBCEIHEBHOM *HU3HU, TAK U B MPO(PeCCHOHATILHON AESITENbHOCTH;

3HAKOMHT CO CHEIM(PUKON HAyYHOTO MBIILICHUS, 3aKJIabIBAET OCHOBBI IIEIOCTHOTO B3MVIsA1a HA €UHCTBO
MIPUPOJIBI U YEJIOBEKA, SIBISETCS OTBETCTBEHHBIM 3TArioM B (HOPMUPOBAHUN €CTECTBEHHO-HAYYHOU IrPpaMOTHOCTH
00yJaromuxcs;

croco0CcTByeT (OPMUPOBAHUIO IIEHHOCTHOTO OTHOILIEHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM, K IPUPOJIE,
K YEJIOBEKY, BHOCUT CBOM BKJIaJ] B 9KOJIOTUYECKOE 00pa30BaHUE OOYUaAIOLIUXCS.

JlanHble HampaBieHHs B OOyYeHHMM XUMHUHU OOECHEUMBAIOTCSA CHEIU(PUKONH copepx aHus y4eOHOro
mpeaMeTra, KOTOPBIH SBISIETCS IMEJarornyecky aJanTUPOBAaHHBIM OTpaXCHHEM 0a30BOM HayKd XMMHUU Ha
OTPEICTIEHHOM 3Tare €€ pa3BUTHS.

Kypc xumuu Ha ypoBHE OCHOBHOTO O0IIEro 00pa3oBaHHs OPUEHTHUPOBAH Ha OCBOCHHE OOYUYAIOLUMUCS
CHUCTEMbl TEPBOHAYAIBHBIX MOHATHI XWMHUHU, OCHOB HEOPraHMYECKOM XUMHUU M HEKOTOPBIX OTIEIbHBIX
3HAQUMMBIX IMOHATUA OPraHUYECKON XHUMUHU.

CrpykTypa coiepaHHUsl IporpamMMbl MO0 XUMHH cQOpPMHpPOBaHA Ha OCHOBE CHUCTEMHOIO MoAXoAa K eé
n3ydeHuto. CopepkaHue CKIaJbIBA€TCs U3 CUCTEMBI IOHATUA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMBI
NOHATUH O xumuuyeckod peakiuu. OOe 53TH CUCTEMbl CTPYKTYpHO OpPraHM30BaHbl [0 TMPUHIMITY
IIOCJIEJOBATENBHOTO PAa3BUTHSI 3HAHUI Ha OCHOBE TEOPETUUECKUX MTPEICTABICHUNA Pa3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIDHOTO YYEHUS KaK OCHOBBI BCEIO €CTECTBO3HAHMS;

— Ilepuonuueckoro 3akona /1. 1. MeHaeneeBa Kak OCHOBHOTO 3aKOHA XUMUH;

— YYEHHSI O CTPOEHUH aTOMa U XUMUYECKOMN CBSI3H;

— MPEeNICTaBIECHUHN 00 NEKTPOTUTHYECKON TUCCOLMAIIMN BEIIECTB B paCTBOPAX.

TeopeTnueckne 3HaHUS PacCMaTpUBAIOTCS HA OCHOBE AMIIMPUYECKH IIOJIYYEHHBIX M OCMBICIEHHBIX
(akTOB, pa3BMBAIOTCS MOCJEIOBATENILHO OT OJHOTO YPOBHS K APYroMY, BBINOJHSS (YHKIMHU OOBSICHEHUS U
IIPOrHO3UPOBAaHUs CBOMCTB, CTPOEHUS M BO3MOKHOCTEW MPAKTUYECKOTO IPUMEHEHHS U TIOTYYEHHS NU3y4aeMBbIX
BELIECTB.

OcBoeHue mporpaMmbl MO XHMHUHU CIIOCOOCTBYEeT (DOPMHUPOBAHHUIO TPEACTABICHUS O XUMHUYECKOH
COCTABIIAIOIIEH HAay4dHOM KAapTHUHBI MHMpa B JIOTMKE €€ CHUCTEMHOW NpUPOAbI, LEHHOCTHOTO OTHOILEHHUS K
Hay4HOMY 3HAaHHIO U METOJaM IO3HAaHMA B Hayke. l3ydeHne XuMuu NpoMCXOAMUT C IPUBIEUYECHUEM 3HAHUHN U3
paHee H3y4YeHHbBIX y4ueOHbIX mpeameToB: «Okpyxaroumidi Mup», «buomorus. 5—7 kmacce» u «®Pusuka. 7
KJIacC».



[lpyn u3ydeHHH XUMHH TPOUCXOIUT (HOPMHUpPOBAHME 3HAHMKA OCHOB XMMHYECKOH HAyKH Kak 001acTu
COBPEMEHHOI'0 €CTECTBO3HAHHUS, MPAKTUYECKOW JEATENIbHOCTH YEJOBEKAa M KaK OJHOT0 M3 KOMIIOHEHTOB
MHUPOBOU KYIBTYpHL. 3a7ada ydeOHOTO MPEeAMETa COCTOUT B (DOPMHPOBAHUHU CUCTEMbl XUMUYECKUX 3HAHMHA —
BAOXHEHIIMX (AKTOB, TIOHATHIA, 3aKOHOB U TEOPETHUECKUX TMOJOKEHUH, JOCTYHNHBIX 00O0OIICHUH
MHPOBO33PEHUECKOT0 XapaKkTepa, si3blka HayKd, B MPUOOIIEHUH K HAyYHbIM METOJaM MO3HAHUS NPU U3y4YEeHUH
BEILIECTB U XUMUYECKHUX peakuuii, B GOPMUPOBAHUU U PA3BUTUU NO3HABATEIbHBIX YMEHHUN U X IPUMEHEHUU B
y4eOHO-II03HABAaTEIbHOM M Y4eOHO-HCCIIEA0BAaTEIbCKOM JI€ATEIbHOCTH, OCBOGHHMU MpaBWil 0€30MacHOro
oOpallleHus C BEIIeCTBaMU B TOBCEITHEBHOM KU3HU.

[Ipu u3yyeHnn XMMUU Ha YpPOBHE OCHOBHOI'O OOIIEro 00pa30BaHUs Ba)XHOE 3HAUEHHUE MPUOOPENTU TaKue
LIeJIH, KaK:

— (¢opMUpOBaHUE MHTEJUIEKTYaJIbHO  DPa3BUTOM  JIMYHOCTH, TOTOBOM K C€aM00Opa30BaHMUIO,
COTPYIHUYECTBY, CaMOCTOSTEIbHOMY MPHUHITHIO pPEIICHUH, CIOCOOHON aganTupoBaThCsi K  OBICTPO
MEHSOIUMCS YCIOBUSIM KU3HU;

— HAaNpaBJICHHOCTh OOYYEHMsI Ha CUCTEMAaTHYECKOe MPHOOIIEeHHE OOYyYaromMXCcsi K CaMOCTOSTEIbHOU
MO3HABATEJIbHOW NI€ATEIbHOCTH, HAyYHBIM METOAAM IO3HaHMs, (OPMHUPYIOIIMM MOTHBALMIO U Pa3BUTUE
CIIOCOOHOCTEN K XMMHH;

— obOecrieyeHne YyCIOBUM, CIIOCOOCTBYIOIIMX MPUOOPETCHHIO OOYYAIOIIMMUCS OMbITa Pa3HOOOpa3HOM
NEeSTEIbHOCTH, IO3HAHUS M CaMOIO3HAHMS, KIIOUYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIMI), MMEIOIINX
YHUBEPCAJIBHOE 3HAYEHUE IS PA3JINYHBIX BUJOB JAECSATEIBHOCTH;

— ¢opmupoBaHHue 001IeH GYHKIIMOHAIBHOW M €CTECTBEHHO-HAYYHON IPaMOTHOCTH, B TOM YHCJIE YMEHUM
OOBSICHATH U OLICHUBATh SIBJICHUS OKPYXKAIOLIETO MUPA, UCIOJIb3Yys 3HAHUS U OIIBIT, OJIYYEHHbIE IPU U3yYEHUU
XUMHH, IPUMEHSTh UX MPU PEUICHUH MTPOOJIEM B TOBCEAHEBHOM KU3HU U TPYAOBOM AESTENbHOCTH;

— (hopmupoBaHue y oOydaromUXcs T'YMaHUCTUYECKUX OTHOILECHUHN, MOHUMAHUS IIEHHOCTH XUMHUYECKUX
3HAHUWA AJI BBIPAOOTKU 3KOJIOTMYECKU 11eJ1eCO00pa3HOro MOBENCHHUS B OBITY M TPYIOBOW JESITEIBHOCTH B
LEJSAX COXPAHEHMS CBOETO 3710POBbS U OKPYKAKOLIEH IPUPOIHOM CPEIbI;

— pa3BUTHE MOTHUBAIMH K OOYYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIIUTAaHUIO Ha OCHOBE
YCBOEHHUS OOIIEYesIOBEUECKIX 1IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MpOGuMIIsl U HApPaBICHHOCTU
JajabHeHIIero ooyueHusl.

OO1iee 4nCIO YacoB, OTBEAEHHBIX Uil M3YYEHHs] XMMHHM Ha YPOBHE OCHOBHOIO OO0IIEro oOpa3oBaHUs,
coctaisieT 136+ 34 pesepBHBIX 4aca: B 8§ kimacce — 68 yacoB (2 yaca B HEJIEJIO) TUTFOC 1 9 pe3epBHBIM, BCETO
102, B 9 xnacce — 68 yacoB (2 4yaca B HEZIETIIO).



COIAEPKAHUE OBYYEHUA

8 KVIACC

IlepBoHaYa/IbHbIE XUMHYECKHE TOHATHUS

[Ipenmer xumuu. Poiap XuMuM B KM3HM 4YellOBEKa. XMMHsS B CUCTEMEe HayK. Terma M BelecTsa.
duznuecKue CBOMCTBA BEUIECTB. ArperatHoe cocTtosiHue BeuecTB. [loHsATHE 0 MeTOAaX MO3HAHMS B XUMHH.
Uuctele BemecTBa u cmecu. CriocoObl pa3ieneHus: cMeceil.

ATOMBI U MOJEKYIbl. XUMHUUYECKUE 3JeMEeHTbl. CHMBOJBI XUMHUYECKHX 3JeMeHTOB. IIpocTeie u
CJIO>KHBIE BEIECTBA. ATOMHO-MOJIEKYIIIPHOE YUEHUE.

Xumnueckasi ¢popmyna. BaleHTHOCTh aTOMOB XMMHYECKUX 3JIEMEHTOB. 3aKOH IMOCTOSHCTBAa COCTaBa
BemiecTB. OTHocuTenpHas aroMHas wmacca. OTHoOcuTenbHass MoOJEKyIsipHas Macca. MaccoBasg n1oiis
XMMHUYECKOT0 2JIEMEHTA B COEIMHEHUHU.

KonmnuectBo BemectBa. Monb. MomsipHasgs Macca. B3auMocBsA3b KOIMYECTBA, Macchl M 4YHCIa
CTPYKTYpPHBIX €AMHUI] BemlecTBa. PacuéTsl o popmynamMm XMMUYECKUX COCTUHEHUH.

DU3NYECKUE U XUMHUYECKHE SBICHUA. XUMUYECKasl peakuus U €€ NpU3HAKU. 3aKOH COXPAHEHUS MacChl
BElIeCTB. XHMHUYeCKUe YypaBHeHUs. Kiaccuuxanus XMMHYECKUX pPeaKIMi (COeAMHEHMs, Pa3JIOKECHUS,
3aMelIeHUsl, OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAaKOMCTBO C XMMHYECKOH MOCYIO0H, MpaBuiiaMu paboThl B 1aOOpaTopuu U mpuéMamu oOpalieHus ¢
71a00paTopHBIM 00OPYIOBaHMEM, M3yYeHHE M ONMUCaHHE (PU3MYECKUX CBOMCTB OOpa3llOB HEOPraHUYECKHX
BEIIECTB, HAaOIIOeHNE (PU3NUECKUX (IIJIaBJICHUE BOCKA, TasiHUE JIbJa, PACTUPAHUE caxapa B CTYIIKE, KUIICHHE
U KOHJICHCAIMs BOJbl) U XMMHUYECKUX (TOPEHHUE CBEYM, MPOKAIMBAHUE MEIHOMN MPOBOJIOKH, B3aUMOICHCTBHE
Melna C KHUCIIOTOW) sIBICHHM, HaOMIOACHHWE M OMNHMCAHUE NPU3HAKOB MPOTEKAHUS XHMHUYECKHX peaklui
(paznoxxeHue caxapa, B3aMMOACHCTBHE CEPHOM KHUCIOTHI ¢ XJIOPUIOM Oapusi, pa3sioKeHUe TUAPOKCHIA MEIn
(1) mpu HarpeBaHuM, B3aUMOJICHCTBHUE KKele3a ¢ pacTBopoM conu Menu (1), u3ydenue cnocoOoB pasieneHust
CMeceil: C MOMOIIBI0 MarHUTa, (UIBTPOBAaHUE, BBIIAPUBAHUE, AUCTHILIAIMA, XpoMaTorpadus, mpoBeIecHHe
OYMCTKU TIOBAPEHHOW COJNH, HAOIIOACHNE M OMHMCAHUE PE3YNIBTATOB MPOBEICHUS OIBITA, HIUTIOCTPHPYIOIIETO
3aKOH COXPaHEHHs MACChl, CO31aHUE MOJIENIEH MOJIEKYIT (IIAPOCTEPKHEBBIX ).

Basneiiuune npeacraBuTe/ M HEOPraHMYECKUX BelleCTB

Bo3nyx — cmech razoB. CocrtaB Bozayxa. Kucinopon — sneMeHT u mpoctoe BemecTBo. Haxoxknenue
KHCIIOpOJa B TpHpoJe, GU3MUECKHe U XMUMHUYECKHe cBolcTBa (peakiuu ropeHus). Okcunsl. [IpuMeneHnue
kuciopona. CriocoObl MoTydeHus! KUCIOpo/ia B 1a00paTopuu ¥ MPOMBIIIIIEHHOCTH. KpyroBopoT Kuciopoaa B
npupoae. O30H — amoTponHast MOAU(pUKALKS KACIOPO/Ia.

TeruoBoii 3PPeKT XUMUYECKOW peaKIiy, TEPMOXUMHUECKHAE YPaBHEHUS, 9K30- U DHIOTEPMUYECKHE
peakiun. TorumBo: yronb ¥ MeTaH. 3arpsi3HEHUE BO3/yXa, YCHWJICHHE MapHUKOBOTO A(QeKTa, pa3pylieHne
030HOBOTO CJIOA.

Bomopox — ameMeHT m mpocTtoe BemecTBo. HaxokieHue Bomopona B mpupopae, (uzndeckue u
XMMHUYECKHE CBOICTBA, MPUMEHEHHUE, CIOCOOBI Mmoay4yeHus. Kucmorsr u conu.

MosnsipHblil 00b€M ra3oB. Pacy€Tsl N0 XMMUUYECKUM YPaBHEHUSIM.

®usnueckue cBorcTBa BoAbl. Boma kak pactBopurens. PactBopel. HachllieHHbIE M HEHACHIIICHHBIE
pactBopbl. PacTBOpUMOCTH BelIeCTB B BoAe. MaccoBasi 10Jisl BEIIECTBA B pacTBOpe. XUMUUYECKHUE CBOMCTBA
Bonbl. OcHoBanus. Ponb pacTBOpoB B mpupoie M B KM3HM 4yesnoBeka. KpyroBopoT BoAbl B MpPUPOJE.
3arpsi3HeHHe IpUPOAHBIX BoA. OXpaHa U OUHMCTKA IPUPOIHBIX BOJ.

Knaccudukanus neoprannyeckux coequnennid. Oxcuanl. Kimaccudukamms okCuaoB: coaeodpasyroiime
(ocHOBHBIE, KUCTOTHBIE, am(oOTepHble) U HeconeoOpasyromue. Homenknarypa okcumoB. Dusnyeckue u
XUMHUYECKHE cBOMCTBAa OKcH0B. [lomyueHnne okcuioB.

OcHoBanus. Knaccudukanus ocHOBaHWM: MIENOYM M HEpAacTBOpUMBIE ocHOBaHus. Homenkmartypa
OCHOBaHMI. PU3NYECKHE U XUMUYECKHE CBOMCTBA OCHOBaHUU. [lonydeHre oCHOBaHMIA.

Kucnotel. Knaccuduxauus xucinor. Homenknarypa kucior. @u3nueckue M XMMHUYECKHE CBOWCTBA
kuciot. Pan aktuBHocTH MetauioB H. H. bekerona. [Tonmyuenue kucior.

Conu. Homenknarypa cosneil. @uznueckne 1 XuMu4Yeckue cBoiicTBa coneil. [lomydyenue conen.

['eneTnueckas cBA3b MEXIY KJIaCCaMU HEOPTaHUYECKUX COCAMHEHUN.

Xumuueckuit IKCnepumenm:

KayeCTBEHHOE OIpeleIeHHe COAEpKaHMS KUCIopoZa B  BO3JyXe, IOJIydeHHe, COOUpaHue,
pacno3HaBaHHe W M3Y4YE€HHE CBOMCTB KHCIIOpOJa, HAOJIOAEHHE B3aUMOJIEUCTBUS BEIIECTB C KUCIOPOAOM H
YCIIOBUSI BO3HUKHOBEHHMSI M MpPEKpalllEeHUs] TopeHus (mokapa), O3HAKOMIIEHHE C 00pas3llaMHh OKCHIOB H
OTHMCaHWe WX CBOWCTB, MOJyd€HHUE, COOMpaHHe, pacro3HABaHWE W M3y4eHHE CBOMCTB Bomopoaa (ropeHue),
B3auMoneiicTBue Bopopoga ¢ okcuaoM wmeau (Il)  (BO3MOXKHO MCHONB30BaHUE BHIEOMATEPHAIIOB),



HaOmoieHre 00pa31oB BEIIECTB KOJIUYECTBOM | MOJIb, HCCIeIOBaHHE 0COOEHHOCTEN PACTBOPEHUS BELIECTB C
Pa3IMYHON pacTBOPUMOCTBIO, IIPUTOTOBIIEHUE PACTBOPOB C OINPEAEIEHHON MacCOBOM J10JI€ pacTBOPEHHOTO
BEIIECTBA, B3aMMOJCHCTBUE BOJBI C MeTalUlaMH (HaTpueM U KaibllieM) (BO3MOXKHO HCIOIb30BAHUE
BUJICOMATEPUATIOB), UCCIIEIOBaHNE OOPA3I0B HEOPraHMYECKUX BEHIECTB Pa3IMUYHBIX KJIACCOB, HAOIIOMEHUE
M3MEHEHUSI OKPACKU MHIMKATOPOB B pACTBOpPAX KHUCIOT U IIEIOYEH, N3yUYEeHUE B3aUMOACHCTBUSA OKCUIa MEIH
(1) ¢ pacTBOpOM CepHON KHCJIOTBI, KHCJIOT C MeTajulaMH, PEakKIUil HeWTpaau3alud, MOJyICHHE
HEpPaCTBOPUMBIX OCHOBAHMI, BBITECHEHHME OHOTO METaula JPYrMM M3 pPacTBOpa COJNH, pEUICHUE
SKCIIEPUMEHTAJIBHBIX 337a4 10 TeMe «BakHel1ne Ki1acchl HEOPraHUYECKUX COSTUHEHUI.

Hepuonnuyeckuit 3axkoH u Ileprnoanyeckasi cucrema xumuueckux iemenTos I. . MenaeseeBa.
Crpoenne aroMoB. XuMHn4eckasi cBsi3b. OKHCIHTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIHN

[lepBbie MOMBITKU KJIacCU(DUKAIIMA XUMAYECKHUX 31eMEeHTOB. [[oHATHE O Tpynmax CXOAHBIX AJIEMEHTOB
(mIesioyHble M IEIOYHO3EMENbHBIE METallIbl, TajJOreHbl, HHEPTHBIC ra3bl). DIEMEHThI, KOTOpble 00pa3yoT
amM(pOoTepHbIC OKCUIBI ¥ TUAPOKCHIBI.

[lepuonnueckuit 3akoH. Ilepuonnueckas cucrema xumuueckux smemeHToB [[. M. Menpneneena.
Kopotkonepuoanas u anuHHonepuoaHas ¢Gopmsl Ilepuoanyeckoit cucreMbl XuMudeckux snemeHToB 1. .
Menneneesa. Ilepuoast u rpymnmnel. @U3nUecKUil CMBICI MOPAIKOBOIO HOMEpa, HOMEPOB MEpHOAa U TPYIIIbI
JJIEMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX siep. M3otomnbl. DnekTponbl. CTpoeHUE 3IEKTPOHHBIX 000JI0YeK
aromoB nepBbIx 20 xumuueckux aneMeHToB Ilepuonnueckoii cucremsl J. . MenneneeBa. Xapakrepuctuka
XMMHUYECKOTO AJIEMEHTA M0 €ro nojoxeHnuto B [lepuogunueckoni cucreme /. . Meneneena.

3aKOHOMEPHOCTH HW3MEHEHUsI pajJuyca aroOMOB XHUMHUYECKHX DJJIEMEHTOB, METAJUIMYECKUX U
HEMETAJUTMYECKUX CBOMCTB I10 TpyNaM U Nepuoaam.

3unadyenue Ilepuoanueckoro 3akoHa u Ilepuoauueckoil CUCTEMBI XUMUUECKUX JIEMEHTOB JJIs1 pa3BUTHS
Hayku ¥ npaktuku. J[. . Menaenees — y4€Hbll U IpaskJaHUH.

Xumudeckasi cBsi3b. KoBaneHTHast (TOJNSpHAs W HEMOJSPHAsi) CBA3b. OIEKTPOOTPUIATEIHLHOCTH
XUMHUYECKHX 3J1eMeHTOB. MlOHHas CBA3b.

Crenenp oxuciaeHus. OKHCIUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. [Ipoleccsl OKHCIEHUS W
BoccTaHOBNEHUS. OKUCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ikcnepumenm:

U3ydeHUue OO0pa3LOoB BELIECTB METAJJIOB M HEMETAJJIOB, B3aMMOAECHCTBUE THUIPOKCHAA LHMHKA C
pacTBOpaMu KHCJIOT U LIEJIOYEH, IPOBEACHHUE OIBITOB, WIIIOCTPUPYIOIIUX HPUMEPBl OKHUCIUTENIBHO-
BOCCTAHOBMTEJBHBIX PEAKIUI (TOpEeHHE, PEaKIUK Pa3I0KEHNs, COSTUHEHNUS).

Mescnpeomemmuoie ceasu

Peanuzanuss MeXNpeaAMETHBIX CBSI3€H NpU M3YyYEHUM XUMHUHM B § Kilacce OCYLIECTBISETCS 4epes3
WCTIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK ¥ MOHATHH, SIBISIONIMXCS CHCTEMHBIMH JIJIS
OTAEJIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOme ecTecTBEHHO-HAYYHBIE TOHSATHS: HAy4YHBIH (DakT, TMIOTEe3a, TEOpHs, 3aKOH, aHAJU3, CHHTE3,
Kiaccuukanusi, TEPUOAMYHOCTh, HAONIOJCHUE, ODKCIIEPUMEHT, MOJEIHPOBAaHUE, H3MEpPEHHE, MOJIEIb,
SIBIICHUE.

®dusuka: Marepusi, aroM, 3JIEKTPOH, NMPOTOH, HEUTPOH, MOH, HYKJIMJ, H30TOIBl, PaJUOAKTHUBHOCTH,
MoOJIEKy/a, JJEKTPUYECKUH 3apsj]l, BEUIECTBO, Tel0o, OOBEM, arperarHoe COCTOSHUE BEIIECTBa, ras,
(u3nyecKkre BEeITUUYUHBI, SIUHUIIBI U3MEPEHHUs, KOCMOC, TIAaHETHI, 3BE3/1b1, COHIIE.

buonorus: porocunres, nprxanue, ouocdepa.

I'eorpadus: armocdepa, rugpocdepa, MUHEpaIbI, TOPHBIE TTOPOJIBI, TIOJE3HBIE UCKOTIAEMBIE, TOTLITUBO,
BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XUMHYecKas peakus

[lepnonnueckuit 3axkoH. Ilepumonmyeckass cucrtema xumudeckux odnemeHtoB JI. M. Menneneesa.
Crpoenue aToMoB. 3aKOHOMEPHOCTH B U3MEHEHHH CBOWCTB XMMHUUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOAOB,
KaJiusl, KaJIblIUA U UX COCIUHEHUI B COOTBETCTBUU C IMOJIOKEHHEM 3j1eMeHTOB B [leproanueckoil cucreme u
CTPOEHHEM UX aTOMOB.

Crpoenue BemiecTBa: BUIbl XMMHYECKOW CBSA3M. THUIBI KpUCTAJUIMYECKUX PEIIETOK, 3aBUCHUMOCTH
CBOMCTB BEILIECTBA OT THIA KPUCTAJUIMYECKON PEIIETKH U BUAA XUMHUECKON CBSA3H.

Knaccudukanus v HOMEHKIaTypa HEOPraHMYECKHX BEIIECTB. XHUMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCSI K PAa3JIMYHBIM KjaccaM HEOPraHMYECKHX COEJUHEHM, FeHeTHYecKas CBSA3b HEOPraHMYeCKHX
BEIIECCTB.



Knaccuduxanus XUMHYeCKHX peakluil Mo pa3iIndHbIM MPU3HAKAM (II0 YUCIY M COCTaBy Y4aCTBYIOLIMX
B PEaKLUH BEIIECTB, [0 TEMJIOBOMY 3(PPEKTY, IO U3MEHEHHIO CTETIEHEH OKUCICHHUSI XUMUYECKHUX 3JIEMEHTOB,
0 OOpaTMMOCTH, MO YYAaCTHIO KaTaln3aTopa). DK30- M SHIOTEPMHUYECKHE PEaKIUH, TEPMOXUMHUYECKUE
ypaBHEHHS.

IlonsiTe 0 ckopocTH xuMudeckoil peakiuu. [loHsTe 00 00paTUMBIX U HEOOPATUMBIX XUMHUYECKHX
peakiusax. IloHsATHE O TOMOTEHHBIX W TreTeporeHHbIX peakuusx. llonstue o xkaramusze. [lonstue o
XMMHUYECKOM paBHOBecHU. DakTOpbl, BIUSIONIME HAa CKOPOCTh XHUMHUECKOW peakuuu U MOJ0XKEHUE
XMMHUYECKOTO PaBHOBECHSI.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE peakuuu, JJIEKTPOHHBIN OanaHc OKHUCJIUTEIBHO-
BOCCTAHOBUTENbHOW peakunu. CocTaBleHHE YpPAaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX DPEAKLUN C
HCIIOJIb30BaHUEM METO/1a 3JIEKTPOHHOTrO OaslaHca.

Teopust 27EKTPOIUTUYECKON IUCCOLMALMH. OJIEKTPOJIUTBHI M HEAIEKTPOIUTHL. KaTnoHbl, aHUOHBI.
MexaHu3M JuCCOLMalUM BELIECTB C Pa3jIMYHbIMM BUAAMHM XUMUYECKOM CBA3U. CTENeHb NHMCCOLMALNH.
CunbHble U crabble AIEeKTPOIUTHL.

Peakuiuy noHHOro oOMeHa. YCIIOBHsI MPOTEKAHUS peakiii HOHHOTO OOMEHa, MOJHbIE U COKpAIEHHbIE
VOHHBIE YypaBHEHHMs peakuuil. CBoiicTBa KHCIIOT, OCHOBaHMIl M coleld B cCBeTE MPEACTaBICHUNA 00
AIEKTPOIUTHUECKON Tucconnannu. KauecTBeHHble peakunuu Ha HOHBIL. [loHsATHE O ruaponu3e coneil.

Xumuueckuii Ikcnepumenm:

O3HAaKOMJICHME C MOJEISMHU KPUCTAUIMYECKUX PEHIETOK HEOPraHMYECKUX BELIECTB — METAJUIOB U
HeMeTauloB (rpadura M anmasa), CIOXKHBIX BELIECTB (XJOpHIA HATpHs), HCCIEIO0BaHUE 3aBUCHMOCTH
CKOPOCTH XUMHUYECKOW pEakUy OT BO3/ICHCTBUS pa3IHyHbIX (PaKTOPOB, UCCIETOBAHUE HIIEKTPONPOBOIHOCTH
pacTBOpPOB BELIECTB, IIPOLECCA JUCCOLMALMU KHUCIIOT, LIeJIoUel U cosiell (BO3MOYKHO MCIIOJIb30BAHUE BHUJIEO
MaTepHaioB), MPOBEIEHUE OIBITOB, WUIIOCTPUPYIOIIMX MPU3HAKU MPOTEKaHHWsS peaKUWii MOHHOTO oOMeHa
(oOpa3zoBaHue OcCajaKa, BbBICICHHUE Tra3a, OOpa30BaHME BOJBI), OIBITOB, HUIIOCTPUPYIOLUIMX IPHUMEPHI
OKHCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIMI (TOPEHUE, PEAKIIMH PA3JIOKEHUS, COSAUHEHNS ), PACIIO3HABaHUE
HEOpPraHMYECKUX BEIECTB C MOMOIIBI0 KAYECTBEHHBIX PEAKLUI HA HOHBI, PELIEHHE 3KCIEPUMEHTAIbHbIX
3ajad.

Hemertannbl 1 ux coequHeHUs

OOmast xapakTepucTuka TrasoreHoB. (OCOOCHHOCTH CTPOEHHUsI AaTrOMOB, XapaKTEpPHBIE CTENEHH
okucnenus. CtpoeHue u (pU3NUECKUE CBOMCTBA MPOCTHIX BEIIECTB — rajoreHoB. XMMHUYECKHE CBOICTBA Ha
IpuMepe xJiopa (B3aMMOAEWCTBHE C MeTajulaM{, HeMeTalaMu, Ienodamu). XsopoBonpopon. ConsHas
KHCJIOTa, XUMUYECKUE CBOMCTBA, MIOJydeHUE, IPUMEHEHHE. [[elicTBUE XJI0pa U XJIOPOBOAOPOJA Ha OPraHU3M
yesoBeKa. BaxkHelme XJIOpuasl U UX HAX0XKIEHUE B IIPUPOJIE.

Oo6mas xapakrepuctuka 31meMeHTOB VIA-rpynmer. OCOOCHHOCTH CTPOEHUS aTOMOB, XapaKTepHBIC
crernieHd okucieHus. CTpoeHne W (QU3MUYECKHMe CBOMCTBA MPOCTBHIX BEHIECTB — KHUCIOPOAAa M CEpHI.
AnnorponHble MOAU(PUKAUN KUCIOPOAa U cepbl. XMMHUYECKHE CBOMCTBa cepbl. CepoBOIOpPO, CTPOCHHUE,
¢u3nveckre U XUMHUYeCKHe cBOiCTBAa. OKCHIBI Cepbl KaK MpPEACTABUTENM KHCIOTHBIX OKcuaoB. CepHas
KHCIIOTa, (U3MYECKHE U XHUMUYECKHEe CBOMCTBa (oOmIMe Kak MpeICTaBUTENsl Kiacca KHCIOT M
cnenupuyeckre). XuMHUUECKHE PEaKIUH, JIeKAIIUe B OCHOBE MPOMBIIUICHHOTO CIIOC00a MOTyYeHUsI CepHON
KucHoThL. [Ipumenenne ceproil KUcmoTel. COlM CEPHOM KUCIIOTHI, KAY€CTBEHHAS PEaKIys Ha Cylb(aT-HoH.
Haxoxnenue ceppl M €€ COENMHEHMH B IpuUpofe. XUMHUYECKOE 3arps3HEHHE OKpPYXKAloleHd Cpebl
COEIMHEHUSIMU Ccepbl (KUCIOTHbIE JIOKIW, 3arpsA3HEHHE BO3AyXa U BOJOEMOB), CHOCOOBI €ro
MPEIOTBPAILCHHUS.

OO6mas xapakrepucTrka d1eMeHTOB VA-rpynmnbl. OCOOCHHOCTH CTPOCHMSI aTOMOB, XapaKTepHbBIC
CTETNIEeHH OKMCIIEHUsS. A30T, pacpocTpaHeHHe B IpUpoje, GU3NYECKUe U XUMU4ecKkue cBoiictBa. Kpyrosopor
azota B mpupoge. AMMHAK, ero (pU3NYeCKUe U XMMHUYECKHE CBOWCTBA, MOJy4yeHHe M mnpumeHeHue. Comau
aMMOHMSI, MX (QU3NYECKHEe M XMMHUYECKHE CBOWCTBA, NpuUMeHeHHe. KauecTBeHHass peakiusi Ha HOHBI
aMMOHMsI. A30THas KucloTa, €€ ImoiaydyeHue, (u3HUecKrue U XHMHUYEeCKHe CcBoicTBa (00mme Kak
IIpeJICTaBUTENsI KJlacca KUCIOT U crnennduueckue). Mcrnonb3oBanue HUTPATOB U COJIE aMMOHMSI B KaueCTBE
MUHEpAJIbHBIX ynoOpeHuid. XHUMHUYECKOE 3arpsA3HEHHE OKpYKAIoLIeH Cpelabl COEIMHEHUSIMU a30Ta
(KUCIOTHBIE JOXKIM, 3arps3HEHUE BO3]yXa, MOuBbl M BoAoEéMOB). Docdop, amiorponHble MoaudUKaLUN
docdopa, pusnueckue u xumuueckue cporctra. Oxcua dpocdopa (V) u pocdopnas kuciora, Gpu3nuecKue U
XMMHUYECKHE CBOMCTBA, noyyueHue. Mcnonb3oBanue hocdaros B kKauecTBE MUHEPAIbHBIX YIOOPEHUHA.

O6mas xapakrepuctuka smemMeHTOB |V A-rpynmbl. OCOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEpHBIC
CTETNIEHH OKHUCJICHHS. YTIIepoH, ajNIOTPONHble MOAU(UKALMU, paclipocTpaHEHUE B Mpupoje, pusmueckue u
XUMHUeckHe cBoiicTBa. Ancop6uus. Kpyrosopot yrmepoaa B npupoae. Okcunabl yriepoaa, ux Gpusndeckue u
XMMHUYECKHE CBOMCTBA, ICHCTBHE HA JKUBbIE OpPraHU3MbI, IMOJyYE€HHUE U MPHUMEHEHHE. ODKOJIOTHYECKHE
npoOJIeMBbl, CBS3aHHBIC ¢ OKcHaoM yriiepona (1V), runore3a rodanbHOTO MOTEIICHUS KIIMMAaTa, TapHUKOBBIN



3¢ ¢exT. YronbHas KUCIO0Ta U €€ COoNu, UX (U3MUecKre U XUMUYECKHEe CBOMCTBA, MOJy4YeHUE U PUMEHEHUE.
KauecTBeHHast peakuuss Ha KapOoHaT-uoHbL. Vcmonp3oBaHuWe KapOOHATOB B OBITY, MeEAMIHUHE,
ITPOMBIIIUIEHHOCTH U CEIILCKOM XO3SHCTBE.

[lepBoHavanpHbIE MOHATHS 00 OPraHUYECKHX BEILECTBaX KaK O COEIMHEHHUAX yriepona (MeTaH, 3TaH,
9TUJICH, alleTHJIEH, 3TaHOJ, MIUIEPUH, YKCYCHas KucioTa). [IpupoaHble MCTOYHUKH YITIEBOAOPOIOB (YroJb,
MPUPOIHBINA Ta3, HedTh), MPOMYKTHl WX TepepaboTku (OEH3WH), WX pOJib B OBITY M MPOMBIILICHHOCTH.
[ToHsiTHE O OMONOTMYECKH BaXKHBIX BEILECTBAX: JKUPaxX, OeJKaX, YIJIeBOJaX — U MX POJM B )KU3HU YEJIOBEKa.
MarepuanbHO€ €EAMHCTBO OPraHUYECKUX U HEOPTAHUUYECKUX COCTUHEHUM.

Kpemuuii, ero ¢usnyeckue M XHMMHUYECKHE CBOMCTBA, IModydeHHe U mnpuMmeHeHue. CoenuHeHMs
KpemHUs B npupoze. OOume npezacrasieHus o6 okcuae kpemuus (V) u kpemuueBoit kucinore. CHUIIMKATBI,
UX HUCIIOJIb30BaHUE B OBITY, B IPOMBIIUICHHOCTH. BajkHeilue cTpouTenbHble MaTepUalbl: KepaMHKa, CTEKIIO,
LIEMEHT, OeTOH, >kene300eToH. I[Ipobimembl (Ge30MacHOro HCIMOJIb30BAHUS CTPOUTEIBHBIX MAaTepUaloB B
IIOBCEHEBHOM JKU3HMU.

Xumuueckuii 3kcnepumenm:

u3ydyeHue oOpa3lloB HEOPraHMYECKHUX BEIECTB, CBOWCTB COJSIHOM KHUCIOTHI, TPOBEJCHHE
KaueCTBEHHBIX PEAKIMNA Ha XJIOPUI-UOHBI U HAOIIOJCHHE NMPU3HAKOB UX MPOTEKAHUS, OMBITHI, OTPaXKAIOIIUE
¢u3nyeckrue M XUMHUYECKHE CBOMCTBAa TaJlOTECHOB M HUX COCJUHEHUH (BO3MOXHO HCIIOJIIb30BaHUE
BUJIEOMATEPUAJIOB), O3HAKOMIIEHHE ¢ 00pa3laMu XJIOPHIOB (IaJOTeHUI0B), 03HAKOMIIEHUE C 00pa3iamMu cepbl
u e coelMHEHUSAMHU (BO3MOXKHO HCIOJIb30BAaHUE BHJCOMATEpPHAJIOB), HAOJNIONEHHUE IpOLEecca OOYIIIMBAHUS
caxapa IIOA JEWCTBHEM KOHLEHTPUPOBAHHOM CEpPHOM KHCIOTHI, H3y4EHHE XMMHYECKHUX CBOMCTB
pa30aBIeHHON CEpPHOM KHUCIOTHI, MPOBEJCHHE KAauyeCTBEHHOM peakiuu Ha cyib(ar-uoH U HabOIroneHue
IpU3HaKa e€ MPOTEeKaHUs, O3HAKOMJICHHE C (PU3MYECKUMH CBOMCTBaMH a30Ta, Gocdopa ¥ UX COeAMHEHUM
(BO3MOKHO HCIIONIb30BAHUE BUEOMATEPUAIIOB), 00pa3liaMu a30THHIX U GochOpHBIX yToOpeHu, noirydeHue,
coOupaHue, pacro3HaBaHHE M HM3y4YE€HHUE CBOWCTB aMMHaka, MPOBEJCHHE KaYeCTBEHHBIX pPEaKlUUi Ha HOH
aMMOHUS U ¢ocdar-uoH U U3yYeHHE IPU3HAKOB MX MPOTEKAHUs, B3aMMOJCHCTBHE KOHIICHTPHUPOBAHHOU
a30THOM KHCJIOTBl C MEIbI0 (BO3MOXHO HCIIOJIb30BAaHUE BUJEOMATEPUAIIOB), H3YUYEHUE MOJEeH
KpUCTAJUIMYECKUX pemETOK anmasza, rpadura, ¢GywiepeHa, O3HAKOMIICHHE C IIPOIECCOM  aacopOIHu
pPacTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YINIEM M YCTPOWCTBOM NpPOTHBOTrasa, INOIydeHHe, coOupaHue,
pacro3HaBaHHe ¥ U3yYCHUE CBOMCTB YITICKUCIIOTO T'a3a, MPOBEICHHE KaYeCTBEHHBIX PEaKkIMii Ha KapOOHAT U
CWJIMKAT-UOHbl W M3yYEHUE IPU3HAKOB MX IPOTEKAHMS, O3HAKOMJIEHHE C NPOAYKLUHUEH CHUIMKAaTHON
IIPOMBILIUIEHHOCTH, PpELIEHHE SKCIEPUMEHTAJBHBIX 3a7ad Mo Teme «BaxHeline HemeTamisl U UX
COEJIMHEHUS.

Metanbl 1 X COeIMHEHHUS

OOmast XapakTepUCTHKa XHMHYECKHX DJIEMEHTOB — METAJVIOB HAa OCHOBAaHMHM HX TMOJOXEHHUS B
[lepuonuueckoit cucreme xumuueckux sneMeHtoB J[. WM. MenneneeBa u crpoeHusi aromoB. CTpoeHHE
MeTajuloB. MeTtajuinyeckasi CBsI3b M METaJUIMYeCKash KpUCTAJUIMUECKas PeIETKa. DIEeKTPOXUMHUECKUN psf
HanpspkeHu meTtamioB. dusnyeckue M XMMHUYECKHE CBOMCTBAa MeTauioB. OOuue crnocoObl MOJyuyeHUus
MeTasuioB. [loHATHE O KOPPO3UM METaJIOB, OCHOBHBIE CIOCOOBI 3alIUTHl UX OT Koppo3uu. CruiaBsl (CTalb,
YYT'yH, AIOpaJIOMUHUHN, OpOH3a) U UX MPUMEHEHHE B OBITY U POMBIIIJIEHHOCTH.

[I{esrounble MeTayuibl: mojoxxeHue B Ilepuonmueckodl cucreme XumMu4eckux diemeHtoB JI. WM.
MenpneneeBa, CTpOEHHE UX aTOMOB, HaxoXAeHHE B mpupone. Pusznyeckue M XUMHUYECKUE CBOWCTBA (Ha
npuMepe HaTpus U Kanust). OKCUAbl M THAPOKCUBI HaTpus U Kanus. [IpuMeHeHne menoyHbIX MeTaluIoB U UX
COCIMHEHU.

[IleouHO3E€MENBHBIE METAJIIBI MarHuid W KaJblMi: 1osnoxeHue B [lepuonnueckodt cucreme
xuMuueckux smemeHToB [[. . MenpaeneeBa, CTpO€HUE UX aTOMOB, HaXOXKIEHUE B npupone. Ousznueckue u
XMMHUYECKHE CBOWCTBA MarHus M Kajiplus. BaxHeimme coenvHeHus Kaiablus (OKCHJ, TUIPOKCHU, COJIN).
XécTrocTh BOJIbI U CIOCOOBI €€ YCTPAHEHHUS.

Amomunnii: nonoxenue B Ilepuogmueckoit cucrteme xumuyeckux snemeHtoB [[. M. Menpaeneena,
CTpPOEHHUE aToMa, HaxOoKJeHue B npupoje. Ousnueckue U XUMUYECKHE CBOMCTBA altOMUHUS. AM@oOTEepHbIE
CBOMCTBA OKCH/A U THJIPOKCH/IA aJTFOMUHUSL.

Keneso: monoxenne B [lepuognyeckoit cucreme xumMmuueckux 3iaeMeHToB J[. 1. Menaeneesa, ctpoeHue
aroma, HaxoXkJeHue B npupone. Puznyeckue u XMMHUUECKHe cBOMCTBa kene3a. OKCHIIbL, THIPOKCUABI U COU
xene3a (I1) u sxxenesa (l1), ux cocras, cBoiiCTBa U TIOTyYEHHUE.

Xumuueckuit IKCnepumenm:

O3HAaKOMJIEHME C o00pa3llaMM METaJJIOB U CIUIaBOB, WX (PU3UUYECKUMHU CBOWCTBAMH, H3Yy4EHUE
pe3yAbTaTOB  KOPPO3UM METAUIOB  (BO3MOXKHO  HCIIOJIB30BaHHME BHJIEOMATEpUANIOB), OCOOCHHOCTEH
B3aMMOJICMCTBHSI OKCHJA KaJlbliug M HaTpus C BOMOM (BO3MOXKHO HCIOJb30BaHHE BHIEOMAaTepUasIOB),
UCCIIeZIOBAaHNE CBOMCTB >KECTKOM BOJIBI, IIpOLleCcCa TOPEHHsI kKeJle3a B KUCIOPOAE (BO3MOYKHO MCIOJIb30BaHHE



BUJICOMATEPUAIIOB), PU3HAKOB MPOTEKAHUS KaYeCTBEHHBIX PEaKIUil HA MOHBI: MarHus, KaJblUs, aTFOMAHUS,
nuHka, xenesa (1) u xenesa (111), mequ (I1), HaGmroneHWe U ONMKMCAaHKWE TPOIECCOB OKPAITUBAHUS TUTAMEHHU
MOHAMHU HATpusl, Kajaus U KajublHs (BO3MOXKHO MCIIOJIB30BaHUE BHJIEOMATEpPHANIOB), MCCIIEIOBAaHUE
aM(pOTEPHBIX CBONCTB THAPOKCHIA aJTFOMHHUS U TUAPOKCHIA IIMHKA, PEIICHUE SKCIICPUMEHTANILHBIX 3214 10
TeMe «BaxkHeHIne MeTasbl U MX COCTUHCHHSY.

X¥MHSA U OKPYKaKLIAs cpeaa

BemiectBa u mMarepuaibl B MOBCETHEBHOM XKH3HHM YeJIOBEKa. be3omacHoe UCIONb30BaHUE BEIECTB U
XHUMHUYECKUX peakiuii B ObiTy. [lepBasi MOMOIIb IPU XUMHUYECKHX 0XKOTaX U OTPABJICHHUSX.

XUMHUECKOE 3arps3HEHHE OKpY)Kalollel cpenbl (MpenesibHas AOMYCTHMas KOHIIEHTPALUs BELIECTB,
nanee — [1/IK). Ponb Xumuu B pelieHnu 3K0JIOTHYECKHUX MPOOIIeM.

Xumuueckuii 3kcnepumenm:

u3yyeHue o0pas3IoB MaTeprasIoB (CTEKIIO, CIIIaBbl METAJUIOB, TOJMMEPHBIEC MAaTEPHAIIBI).

Meswcnpeomemmuuwle céa3u

Peanu3anuss MeXNpeIMETHBIX CBS3ed NpH U3YyYEeHMH XUMHM B 9 Kilacce OCYILIECTBISETCS dYepe3
WCIIONb30BaHUE KaK OOIINX €CTeCTBEHHO-HAYYHBIX MOHITHIA, TaK U MOHSATHH, SBISIONIMXCS CUCTEMHBIMU IS
OT/IE€TIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOme ecTecTBEHHO-HAY4YHbIE MOHATHS: HAY4YHBIM (akT, TUIOTe3a, 3aKOH, TEOpHUs, aHalu3, CHUHTE3,
KiIaccu(ukanus, NEpUOAMYHOCTh, HAONIOACHUE, OSKCIIEPUMEHT, MOJAEIMPOBAaHUE, H3MEpPEHHE, MOJICIb,
SBJICHHUE, TAPHUKOBBIN 3(P(PEKT, TEXHOIOTUsI, MaTepUaIbI.

@dusnka: Marepusi, aToM, SJIEKTPOH, MPOTOH, HEHUTPOH, WMOH, HYKJIHJ, H30TOIbI, PaJHOAKTUBHOCTD,
MOJICKYJa, AJIEKTPUUYECKUI 3apsij, MPOBOJAHUKHU, MOTYIPOBOJHUKH, AUIIEKTPUKHU, (POTOIIEMEHT, BEILIECTBO,
TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, I'a3, PACTBOP, PACTBOPHUMOCTh, KPUCTAIIMUECKash pPEIIETKa,
CIUIaBbl, (DU3MYECKUE BEIWYHMHBI, €JUHUIIBI M3MEPEHUs,, KOCMHUYECKOE IMPOCTPAHCTBO, IJIAHETHI, 3BE3/BI,
Connue.

buonorusi:  ¢otocunres, gbixanue, Ouochepa, IKOCHCTEMa, MHUHEpaIbHBIE  yIOOpEeHHS,
MHUKPO3JIEMEHTHI, MAKPOAJIEMEHTHI, TUTATEIILHBIC BEILIECTRA.

I'eorpadus: armocdepa, ruapocdepa, MHUHEpaIbl, TOPHBIC TOPOJBI, MOJE3HBIC NCKOTIAEMbIE, TOTUIHBO,
BOJTHBIC pecCypChl.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 11O XMMHUU HA YPOBHE
OCHOBHOI'O OBHIEI'O OBPA30BAHMUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHMS MPOTPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHMs JOCTHTAIOTCS B
xone oOy4yeHHMs XMMUU B E€IMHCTBE Y4YeOHOM W BOCIUTATENBHOM JESTEIbHOCTH B COOTBETCTBUHM C
TPAIUIIMOHHBIMA POCCUICKUMH COLMOKYJIBTYPHBIMU U 1YXOBHO-HPaBCTBEHHBIMU LIEHHOCTSIMU, TPUHITHIMU
B 00lIeCTBE MMpaBUJIaMH 1 HOpMaMH MOBEICHUS U CIIOCOOCTBYIOT MPOIIeCCaM CaMONO3HAHMSI, CAMOPA3BUTHS
U COLMAJIN3ALUHU 00yJaroIuXCs.

JIMYHOCTHBIE pE3YNbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHUCTEMOM
MTO3UTUBHBIX [IEHHOCTHBIX OPUEHTAIMI U pacIIUpPEHHUE OIBITA JACSITEIBHOCTH Ha €€ OCHOBE, B TOM YHCIE B
YacTH:

1) maTpHOTHYECKOT0 BOCTIHTAHUSI:

LIEHHOCTHOTO OTHOLIEHUS! K OTEYECTBEHHOMY KYIbTYPHOMY, HICTOPUUYECKOMY M HayYHOMY HacCJIEJUIO,
MOHMMAaHMsI 3HAYECHUS XMMUYECKOM HAyKd B JKM3HH COBPEMEHHOrO OOIIeCTBa, CIIOCOOHOCTH BIAACTh
JIOCTOBEPHON MH(pOpMAIHEH 0 TePEIOBbIX JOCTIKEHHUSIX U OTKPHITUSAX MUPOBOW U OTEUECTBEHHOW XMMHH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTpOICTBE MUpa M 0OIIECTBA;

2) rpa:KIaHCKOr0 BOCIIUTAHUS:

IPEICTABICHHUS O COLMAJbHBIX HOpPMax W MPaBUJIAX MEXJIMYHOCTHBIX OTHOIIEHMH B KOJUIEKTHBE,
KOMMYHHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIC3HOM, yUeOHOUCCIENOBATEILCKON, TBOPUECKON 1
JIpyrux BUAaX ACSITEIHHOCTH, TOTOBHOCTH K Pa3HOOOpa3HOW COBMECTHOU ACSTEIBHOCTH INPH BBHIIOTHEHUU
y4eOHBIX, TIO3HABATEIbHBIX 33134, BBIIOJIHEHUN XWMHYECKHX OKCIIEPUMEHTOB, CO3MaHUU Y4EOHBIX
NPOEKTOB, CTPEMJICHHSI K B3aMMOMOHMMAHHIO U B3aWMOIIOMOIIM B TPOIIECCE ATOM y4eOHOH IesITeTbHOCTH,
TOTOBHOCTH OILICHMBATh CBOE IMOBEJEHUE M IOCTYNKH CBOMX TOBAPUIIEH C IO3MLIUU HPABCTBEHHBIX U
MIPABOBBIX HOPM C YY4ETOM OCO3HAHUS MMOCIIEICTBUI MTOCTYIIKOB;

3) HEeHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33PEHUYECKHE TPEACTABICHUS O BEIIECTBE M XUMHUYECKON peaklnu, COOTBETCTBYIOIKE
COBPEMEHHOMY YpPOBHIO Pa3BUTUSl HAayKM M COCTABISIOILIME OCHOBY JJIsi IMOHMUMAHHUS CYIIHOCTH Hay4HOM
KapTUHBl MHpa, TPEICTaBICHHS OO0 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BHTHSI TPUPOIBI, B3aUMOCBS3SIX
YyeJIoBeKa C IPUPOAHON CPEO, O POIM XMMHH B MO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

NI03HABATEIIbHBIE MOTHBBI, HAIIPABJICHHBIC HA MOTYYEHNE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIUMBIE IS
OO0BsSICHEHUsI HAOJIOMAaeMBIX TIPOLIECCOB M SIBICHUM, MO3HABATENILHOW, MHPOPMAIIMOHHOW W YHTATEICKON
KyJIbTYpbl, B TOM YHCJE HABBIKOB CaMOCTOSTEIbHOW paboThl C Yy4YEOHBIMH TEKCTaMH, CIPaBOYHOU
JUTEPaATypOH, TOCTYITHBIMUA TEXHUYECKUMHU CPEICTBAMU MH(POPMAIIIOHHBIX TEXHOJIOTUH;

uHTEpec K OOy4eHMI0O U I[O3HAHUIO, JH00O03HATEIbHOCTh, TOTOBHOCTH U CIOCOOHOCTH K
caM000pa30BaHMIO, TPOEKTHOM ¥  HCCIEAOBATEIBCKOM JEATEIbHOCTH, K OCO3HAHHOMY BBIOOpY
HaIpaBJIE€HHOCTU U YPOBHs 00y4Y€HHUS B JajbHEHIIEM;

4) opMUPOBaAHMS KYJIbTYPBI 310POBbS:

OCO3HAHME LIEHHOCTH >KU3HH, OTBETCTBEHHOIO OTHOUIEHHSI K CBOEMY 3J0pPOBbIO, YCTAHOBKM Ha
3/I0pOBBI 00pa3 JKW3HHM, OCO3HAHUE IOCIEACTBUM U HENPHUITHE BPEIHBIX NPUBBIYEK (YHNOTpebieHus
AJIKOTOJIsI, HAPKOTHKOB, KYpEHHsI), HEOOXOMMMOCTH COOJIIOACHUS TPaBMJI O€30TACHOCTH TPU OOpPAIICHUH C
XMMHUYECKHUMHU BEIIECTBAMU B OBITY U peajibHOM KHU3HU;

5) Tpy/10BOro BOCIIUTAHUS:

UHTEpEC K MPAKTUYECKOMY HM3Y4YEHHIO Mpodeccuil U Tpyaa pa3iudyHOro poja, YBaK€HHE K TPYAy U
pe3ynbraTaM TpyAOBOH AESITeIbHOCTH, B TOM YHCJIe HA OCHOBE IPUMEHEHHUS MTPEIMETHBIX 3HAHUH 110 XUMHH,
OCO3HAHHBIN BHIOOP MHAMBHUIYAJILHOM TPACKTOPUU MPOJODKEHHS OOpa3oBaHMUS C YUYETOM JIMUYHOCTHBIX
WHTEPECOB M CIIOCOOHOCTH K XHWMHH, OOINECTBEHHBIX HMHTEPECOB U TMOTPEOHOCTEH, YCIEIIHOMN
npodeccuoHaIbHOW AESITENbHOCTH W Pa3BUTHUA HEOOXOJUMBIX YMEHMH, TOTOBHOCTb aJalTHPOBATHCS B
npodeccuoHaNbHON cpere;

6) 9K0JIOrH4eCKOro BOCIIUTAHMS:

9KOJIOTHYECKH I1eJIecO00pa3HOe OTHOIIEHHE K MPHUPOJE KaK UCTOUHUKY XKM3HH Ha 3emiie, OCHOBE €€
CYIIECTBOBAaHHUS, IMOHUMaHHE IIEHHOCTU 3J0pOBOro u Oe3omacHoro oopasza >KU3HH, OTBETCTBEHHOE
OTHOILIEHUE K COOCTBEHHOMY (PU3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO, OCO3HAHUE LIEHHOCTH COOIIOCHUS
paBuil 6€30MaCHOTO MOBEICHUS TP pabOTe C BEHIECTBAMM, a TAK)KE B CUTYALIUSX, YIPOXKAIOIIUX 30POBBIO
1 JKU3HH JIIOJICH;



CIOCOOHOCTH TMPUMEHSTh 3HAHMS, TMOTy4aeMble MPH U3YUYEHUH XUMHH, N1 pelIeHHs 3ajad,
CBSI3aHHBIX C OKPYXKAIOIIeW NPUPOMHON Cpenoi, IUIsl TOBBINICHUS YPOBHS DSKOJOTHYECKOH KYIBTYpHI,
OCO3HaHMS TJIOOATFHOTO XapaKTepa SKOJIOTHMYECKHUX MPOoOJieM U MyTel UX peIIeHHs MOCPEICTBOM METO/IOB
XUMHH, SKOJIOTUYECKOTO MBIIUICHHSI, YMEHHSI PYKOBOJICTBOBATHCS UM B TIO3HABATEIHHON, KOMMYHUKATHBHOMN
Y COLIMANILHOM MPAKTHKE.

METAIIPEJMETHBIE PE3YJIBTATBI

B cocTtaBe MeTanpeqMEeTHBIX PE3YIbTATOB BBIACIAIOT 3HAYMMBbIE A1 (POPMUPOBAHUS MUPOBO33PEHUS
oOlieHayyHble TOHITHS (3aKOH, TEOpHUs, MPUHIUI, TUMOTEe3a, (DaKT, CUCTeMa, MPOIECC, SKCIEPUMEHT W
JIPYTO€.), KOTOPHIE HCIONB3YIOTCS B €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEAMETaX W MO3BOJSIOT Ha OCHOBE
3HAHWA W3 JTUX TPEeIMETOB (POPMHPOBATH MPEJCTABICHHE O IEJIOCTHOW HAyYHOW KapTHHE MHpa, U
YHHUBEpCallbHbIC y4eOHbIE JeHCTBUS (IIO3HABaTeIbHBIE, KOMMYHUKATHBHBIC, PETYISTUBHBIC), KOTOpPHIE
obecreunBarOT (HOPMHUPOBAHHE TOTOBHOCTH K CAMOCTOSITEILHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO
y4eOHOM eI TeTbHOCTH.

IMo3HaBaTe/IbHbIE YHHBEPCAIbHbIE YUeOHbIE el CTBUS

ba3soBble jiornyecKue AecTBUSA:

YMEHHUS UCIIONE30BaTh MPUEMBI JIOTHYECKOTO MBIIUICHHS IPU OCBOCHUU 3HAHWUN: PACKPHIBATH CMBICIT
XUMHYECKUX TOHITHIA (BBIICTSATh MX XapaKTepHbIC MPHU3HAKU, yCTAHABIMBATH B3aUMOCBSI3b C JAPYTUMHU
MOHSTHUSIMH ), UCTIONIB30BATh MMOHSATHUS ISl OOBSICHEHHS OTICTHHBIX ()aKTOB M SIBICHUH, BEIOMpPATh OCHOBAHUS
U KPUTEPUH TS KIaCCU(PUKAIIIN XUMUICCKUX BEIIECTB U XUMHUYECKHUX PEAKIIHH, YCTaHABINBATH MPUIHHHO -
CIICJICTBEHHBIC CBS3M MEXKIy OOBEKTaMU HW3YyYeHUS, CTPOUTH JIOTHUECKHE PACCYXICHHUS (UHIYKTUBHEIC,
JETYKTUBHBIC, TIO aHAJIOTUH ), JIeJIaTh BBIBOJIBI M 3aKTFOUCHUS;

YMEHHE TPUMEHSATh B TPOIECCE TIO3HAHUA TIOHATUS (NIPEIMETHBIE ¥ METalpPeAMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIC) MOJICIH, UCIIOIb3yeMbIe B XUMUH, TPEe0OPa30BLIBATH IIIMPOKO NMPUMEHSEMEIC B
XUMHUH MOJCIIbHBIC TMPEACTABICHUS — XUMHUYECKHA 3HAK (CMMBOJI JJIEMEHTAa), XUMHUYecKas (opmyna u
ypaBHEHHWE XHMHUYECKOW pPEaKIMu — MpPH PEIICHWH Y4eOHO-IO3HABATENIBHBIX 3a/lad, C YYETOM OTHX
MOJICTTHHBIX MPEICTABICHUH BBISBIIATH H XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH N3y9aeMbIX 00BEKTOB —
XUMHYECKUX BEIIECTB M XHUMHUYSCKHX pEaKIMid, BBIABIATH OOIIUME 3aKOHOMEPHOCTH, NPUIHHHO-
CJICJICTBECHHBIC CBSI3H U IPOTHBOPEUMS B U3y4aEMBIX MPOIIECCaX U SBICHHUSIX.

Ba3oBble ucciie10BaTeIbCKHE TEeHCTBUS:

YMEHHE WCIIOIB30BaTh ITOCTABICHHBIC BOIPOCHI B KaueCTBE WHCTPYMEHTA IO3HAHUS, a TaKKe B
Ka4eCTBE OCHOBBI [T (POPMHUPOBAHHS TUTIOTE3HI 110 TIPOBEPKE MPABHILHOCTH BBICKA3bIBACMBIX CYXKICHUM;

PHOOPETEHHUE OIBITA IO INIAHUPOBAHUIO, OPTAHU3AINH U IPOBEACHHUIO YICHUYCCKHUX IKCTICPUMEHTOB,
yMEHHUE HaOIoIaTh 3a XOIOM IMpPOIecca, CAMOCTOATENBHO MMPOTHO3UPOBATh €T0 PEe3yNbTat, POPMYIHPOBATH
0000IIeHNsT ¥ BBIBOJALI IO pPE3ylIbTaraM IPOBEIEHHOTO OIBITA, WCCICIOBAHUS, COCTABIATH OTYET O
MpoJIeJIaHHOM padoTe.

Pa6ora ¢ undopmanueii:

YMEHHE BBIOMPATh, aHAIM3UPOBATH U WHTEPIPETHPOBATH WH(OOPMAILIUIO PA3IUYHBIX BHJIOB U (HOpM
MPEJICTABICHUS, TOJIYYaeMyi0 W3 Pa3HbIX HCTOYHHKOB (HAYYHO-TIOMYJISPHAS JIATEpaTypa XHUMHYECKOTO
COJICp)KaHUsl, CIPABOYHBIC MOCOOMs, pecypchl MHTepHETa), KPUTHYSCKH OICHUBATH IPOTHBOPEYHUBYIO H
HEJI0OCTOBEPHYIO MH(OpMAITHIO;

YMEHHUE TPUMEHATh pAa3IMYHble METOJAbl M 3ampochl MpU IOUCKEe W oTOope HHpOpMalLuu U
COOTBETCTBYIOUIMX JaHHBIX, HEOOXOAUMBIX JJisi BBINOJIHEHHS Y4eOHBIX M II03HABaTENIbHBIX 3ajla4
omnpenenéHHOro  THMa, NPHOOPETEHHE OMbITa B  OOJACTH  HMCIOJB30BaHHS  WH(OPMAIMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaJleHUE KYIbTYpOil aKTHBHOTO HCIOJIb30BAHUS PA3IUYHBIX MOMCKOBBIX
CUCTEM, CAMOCTOATEIbHO BHIOMPATh ONTUMAJIbHYIO (JOpMY MpeAcTaBIeHUs HHOOPMALUU U WILTIOCTPUPOBATH
pemiaeMble 3aJa4d  HECJIOXKHBIMU CXE€MaMH, JuarpamMmamu, Jpyrumud ¢opMamMu Trpaduku U HX
KOMOMHALIUAMU;

YMEHHE HUCIOJIb30BaTh M aHAJIU3UPOBATh B Ipoliecce yueOHOW M MCCIEeI0BaTEIbCKON JESITeIbHOCTH
UHGOPMAIIMIO O BIUSHUM IPOMBIIUIEHHOCTH, CEJIbCKOTO XO3SHCTBA W TpPAaHCIOpPTa Ha COCTOSHUE
OKpY’Karolen MPUPOTHOU CPEIbI.

KoMMyHHKAaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1elCTBUSA:

YMEHHUS 3a/1aBaTh BOMPOCHI (B X0J¢ auajora U (WiIHM) TUCKYCCHH) TIO CYIIECTBY OOCYX/IaeMOU TEMBI,
(hopMynHupoBaTh CBOU MPEAJIOKEHUSI OTHOCUTEIHLHO BHITIOTHEHUS MPEAJIOKEHHON 3a/1auu;

YMEHUS NPEJCTABISATh MOJyYEHHbIE pEe3ylbTaThbl IM03HABATENILHOM JEATENBHOCTH B YCTHBIX U
NUCHbMEHHBIX TEKCTaxX; JeNaThb MPE3eHTAlUI0 pPE3YyJIbTaTOB BBINOIHEHHUS XMMHUYECKOTO0 HKCIEpHMEHTa
(JrabopaTopHOTO OMBITA, JTAOOPATOPHOM PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YICOHOTO MTPOCKTA);



YMEHUS Y4eOHOTO COTPYIHMYECTBA CO CBEPCTHHKAMH B COBMECTHOW TO3HABAaTENbHON U
HCCIIEeIOBATEIIbCKON JIEATENBHOCTH TPU PEHICHHH BO3HUKAIONMIMX MPOoOJieM Ha OCHOBe y4yéTa oO0ImuxX
HMHTEPECOB U COTTIACOBaHUs MO3ULIUI (00CYX)IeHHS, 0OMEH MHEHHUSIMH, «MO3TOBBIE IITYPMBI», KOOPAHHAIIUS
COBMECTHBIX JIEHCTBUI, ONpe/IeIeHHe KPUTEPUEB IO OIICHKE KaueCTBa BBIOIHEHHOW paboThl U IpYTHE).

PerynsiTuBHbIC YHMBeEpPCcaJIbHbIE y4eOHbIE 1eiiCTBHUS:

YMEHUE CaMOCTOSTENBHO ONpEeAeNATh LENH JACSITeNbHOCTH, IUIAHUPOBAaTh, OCYIIECTBISATH,
KOHTPOIUPOBaTh M TPU HEOOXOAMMOCTH KOPPEKTUPOBAaTh CBOIO JEATEIBHOCTh, BBIOMpaTh HauOomee
3¢ dekTuBHBIE CIOCOOBI pelIeHHs Y4eOHBIX M TO3HABATEIBHBIX 3aJ]ad, CAMOCTOSTENLHO COCTABIATH WU
KOPPEKTUPOBAaTh MNPEJIOKEHHBIM alrOpuTM JEWCTBUI MpHU BBHINOJIHEHUM 33JaHUA C YYETOM MOIYUECHHS
HOBBIX 3HAHUI 00 M3y4aeMbIX 0OBEKTaxX — BEIIECTBAX U PEaKIHsIX, OLIEHUBATh COOTBETCTBHUE MOTYyYEHHOTO
pe3yabTara 3asBICHHOM I€JIM, YMEHHME HCIOJb30BaTh M AaHAJIU3UPOBATh KOHTEKCTHI, IMpEAJIaraéMbie B
YCJIOBUU 3aJJaHUN.

NPEJIMETHBIE PE3YJIBTATbBI

B cocraBe mpenMeTHBIX pE3yIBTAaTOB MO OCBOCHHUIO O0S3aTEIBHOIO COAEPIKAHMS, YCTAHOBICHHOTO
JTaHHOU QenepanbHON pabodeil MporpaMMoOid, BBIISISIIOT: OCBOCHHBIE OOYYAIOIIMMUCA HAydyHBIC 3HAHUS,
YMEHHUS U CIIOCOOBI IEUCTBUH, crienindudeckue 1 MpeIMeTHON 0bmacTi « XUMHUsD), BUABI ACSITCIILHOCTH 10
MOJTyYEHUIO0 HOBOTO 3HAHMSI, €r0 MHTEPIPETAllNH, TPEOOPA30BAHUIO U PUMEHEHHIO B PA3IMYHBIX YIEOHBIX
Y HOBBIX CUTYaIIHsIX.

K xoHmy oOydyeHus B 8 kJjiacce mpenMeTHBIE pe3ylIbTaThl Ha 0a30BOM YPOBHE IOJDKHBI OTpPa)XaTh
c(hopMHUPOBAHHOCTH Y O0YJAIOIIMXCS YMEHUH:

® PaCKphIBaThb CMBICT OCHOBHBIX XUMHUYECKUX TOHSATHI: aToM, MOJEKYJa, XUMHUYECKHN DSJIEMEHT,
MPOCTOE BEIIECTBO, CJOXKHOE BELIECTBO, CMECh (OJHOPOAHAS W HEOJHOPONHAs), BAJIEHTHOCTb,
OTHOCHUTEJIbHAS aTOMHAsl U MOJICKYJISIpHAsl Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAsi Macca,
MaccoBas JIOJIsI XMMHYECKOTO 3JIEMEHTa B COCIUHEHUH, MOJISIPHBIA OOBEM, OKCHJ, KHCIIOTA,
OCHOBAaHHUE, COJb, OJJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKHUCJICHUS, XHUMHUYECKash peakius,
KIacCU(UKALUS PEaKIUi: PEaKIUU COCIUHEHUS, PEAKIHH PA3JIOKCHUS, PEAKIMH 3aMEIICHHUS,
peaknuu oOMEHa, 3K30- M JHAOTCPMUYCCKUE PEaKIMH, TEIIOBOH 3¢ dekT peakium, sapo atoma,
AJIGKTPOHHBIN CJIOH aToma, aTOMHAas OpOWTallb, PaJInyC aToMa, XMMHYECKasl CBS3b, MOJISIpHAS U
HETOJISIpHAsl KOBAJICHTHAsl CBsI3b, MOHHAS CBs3b, MOH, KaTWOH, aHUOH, PAacTBOpP, MaccoBas IOJIA
BelecTBa (MPOIICHTHAs! KOHIICHTPAIIMsI) B PACTBOPE;

® WJUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKHX MOHATHM M MPUMEHATH 3TH TOHITHS TMPHU
OTNMCAHUU BEIIECTB M UX MPEBPAIICHHUII;

® IICIIOJIB30BaTh XMUMHUYECKYI0 CHMBOJHKY IS COCTAaBICHHS (OpPMYIT BEIIECTB M ypPaBHEHHI
XUMHUYECKUX PEaKIUil;

® OTIpENIETISATh BAJCHTHOCTH aTOMOB JJIEMEHTOB B OWHAPHBIX COEAMHEHUSX, CTENECHb OKHCIICHUS
AJIEMEHTOB B OWHApHBIX COCIWHEHUSAX, MPUHAJJICKHOCTh BEIIECTB K OINPEACIEHHOMY KIIacCy
coeanuHeHUM 1o (opmysaM, BHJI XUMHUUYECKOW CBsI3U (KOBAJCHTHAS M MOHHAS) B HEOPTaHWYECKHUX
COCIMHEHUSX;

e packpbiBath cMbIcH [lepuonnueckoro 3akona [[. M. MenneneeBa: n1eMOHCTPUPOBATh MOHUMAaHHUE
MEPUOUICCKON  3aBUCHMOCTH CBOMCTB XHMHUYECKHX JJIEMEHTOB OT HUX TOJOXKEHHUS B
Ilepuoguyeckoil cucreMe, 3aKOHOB COXPAaHEHUs MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYIIIPHOTO YYEHHs, 3aKOHa ABOTraapo;

® ONUCHIBATh M XapakTepu3oBaTh TabaumuHylo Qopmy Ilepuonuueckoit cHuCTEMbl XHUMHUYECKHX
JIEMEHTOB: pa3auyarh MOHATHS «IJIaBHas moArpymma (A-rpynmna)» u «modounas noarpynna (b-
rpymmna)y, Majble U OOJIbIIINE MEePUOJIbI, COOTHOCUTH 0003HAYEHUS, KOTOPhIC UMEIOTCS B TaOIHIIEC
«Ilepnonnueckas cucrema xumudeckux odnemeHtoB JI. WM. MenzaeneeBay ¢ 4YHCIOBBIMU
XapaKTepUCTUKAMH CTPOCHHS aTOMOB XUMUYECKHUX JIEMEHTOB (COCTaB U 3apsij sAJipa, o01Iee Ynucio
AIIEKTPOHOB U PACIIpe/Ie]ICHUE UX 10 3JIEKTPOHHBIM CJIO0SIM);

 KJacCUpUIMPOBATh XUMUUECKHE IJIEMEHThI, HEOPraHMYECKHUE BEIeCTBa, XMMHUYECKHE peakuuu (1o
YHUCITY ¥ COCTaBYy YYaCTBYIOIIHMX B PEAKIIMH BEIIECTB, IO TEINIOBOMY 3D (DEKTy);

® XapaKTepu3oBaTh (OMHCHIBaTh) OOIIME XWMHUYECKHE CBOMCTBA BEIIECTB pA3IUYHBIX KIACCOB,
MOJITBEPXkAasi ONMMCAaHUE NMPUMEPAMHU MOJIEKYISPHBIX YPaBHEHHMI COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKIuii;

® [IPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT HMX KAaY€CTBEHHOIO COCTABA, BO3MOYKHOCTH
MIPOTEKAHUS XUMUUECKUX MPEBPAILEHUN B PA3JINYHBIX YCIOBUSAX;



® BEIUUCIISITH OTHOCHUTEIBHYIO MOJEKYISPHYIO M MOJSIPHYIO MAacChl BEIIECTB, MAacCOBYIO JIOJIIO
XMMHYECKOTO 3J€MeHTa Mo (opMyle coelWHEHHs, MAacCOBYIO JIOJI0 BELIECTBA B PacTBOpE,
IIPOBOJIUTH PAacUYETHI 10 YPAaBHEHUIO XUMHUUECKON peaKLnu;

® IPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON JEATENIBHOCTH — aHAJIM3 M CUHTE3, CPAaBHEHUE,
0000111eHre, CUCTEMATHU3alINIO, KJIACCU(PUKAIINIO, BBISIBICHUE MPUYMHHO-CIIEIICTBEHHBIX CBA3EH —
JUIsl W3y4EHUs CBOWCTB BEIIECTB M XUMHUYECKUX PpEAKLUI, €CTECTBEHHO-HAY4YHbIE METO/IbI
MO3HAHUs — HaOMIoCHNE, U3MEPEHNE, MOJICIMPOBAHHE, IKCTIEPUMEHT (PEeaIbHbII U MBICTICHHBIN);

e CJIe/1I0BaTh MpaBUJIaM MOJIb30BaHHs XUMHUYECKON TIOCYA0H U 1a00paTopHBIM 000PY/IOBAHUEM, a TAKXKe
npaBuiaM OOpalleHHs C BEIIECTBAMU B COOTBETCTBHUM C HWHCTPYKUUSMH 110 BBITIOJIHEHUIO
7a00paTOPHBIX XWMHUYECKHUX OIBITOB MO TMOMYyYEHHIO M COOMPaHMIO Ta3000pa3HBIX BEIIECTB
(Bomopona M KHCIOpO/a), TMPUTOTOBJICHUIO PACTBOPOB C OINPEACIIEHHOW MacCOBOW JI0Jiei
pacTBOPEHHOIO  BEILIECTBA, IUIAHUPOBAaTh U IPOBOAUTH XUMHUYECKHE OKCIEPUMEHTHI IIO
pacro3HaBaHMIO pAcTBOPOB IIEIOYEH M KHUCIOT € IIOMOINBIO MHIUKATOpPOB (JIaKMYC,
¢benondranenH, METUIOPAHXK U APYTHE).

K xonmy oOydeHuss B 9 Kjacce npeIMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTpPa)KaTb

c(hOpPMHPOBAHHOCTh y OOYYAIOLINXCSI YMEHHUI:

® PacKpbIBaTh CMBICJ OCHOBHBIX XMMHMUYECKUX MOHATHI: XUMUYECKUI 3JIEMEHT, aTOM, MOJIEKYJIa, UOH,
KaTHOH, aHMOH, NIPOCTOE BEIIECTBO, CJI0KHOE BEILLECTBO, BAJIEHTHOCTD, AIEKTPOOTPHULATEIBHOCTD,
CTETIeHb OKUCIICHUS, XUMUYECKasl peakiusi, XUMUIECKas CB3b, TEIJIOBOHM 3(PPeKT peakuu, Mob,
MOJISIPHBIA 00BEM, pPacTBOP, DICKTPOIHUTHI, HEIICKTPOIHUTHI, HICKTPOTUTHUYECKAsT TUCCOLUAIINS,
peaxkI MOHHOTO OOMEHa, KaTaJau3arop, XMMHUYECKOe paBHOBECHE, OOpaTHMble U HEOOpaTuMbIe
pEeaKlny, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE PEAKIIUH, OKHCIUTENb, BOCCTAHOBUTEIb, OKUCIIEHHUE
U BOCCTAHOBIICHHE, aJUIOTPONHsA, aM(OTEPHOCTb, XUMHUYECKas CBA3bh (KOBAJICHTHAs, HOHHAs,
MeTaJUINYECKas), KpUCTAJUIMUECKasl peIIETKa, KOPPO3Us METAIUIOB, CIUIABbl, CKOPOCTh XMMHUECKOM
peakumu, npenesibHo nomyctumas konentpauus 1IJIK BemecTsa;

® WULTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMHUYECKUX IMOHSATHUH U NPUMEHSATH 3TU MOHATHS IpPU
ONMCAHUM BELIECTB U UX IPEBPAIICHHUI;

® JICTIONIb30BAaTh XMMHUYECKYI0 CHMBOJHUKY JUISI COCTaBlI€HHS (OpMYIT BEHIECTB M ypaBHEHUH
XUMHYECKHUX PEAKIINIM;

® OIpeIENATh BAJIEHTHOCTh U CTENIEHb OKUCIEHUS! XUMUYECKUX 3JIEMEHTOB B COEIMHEHUSIX Pa3IMYHOTO
COCTaBa, MPHUHAICKHOCTh BEIIECTB K OMPEACIEHHOMY KIIACCY COEAMHEHHWH 1o (opmynam, BHI
XUMHUYECKON CBsI3U (KOBaJieHTHasl, MOHHAs, METaJJIN4YecKasi) B HEOPraHWYECKUX COETUHEHUSX,
3aps] MOHA MO0 XMMHUYECKOW (opMyse, XapakTep Cpelbl B BOJHBIX PACTBOpPAaX HEOPraHMYECKHX
COEIMHEHUH, TUIl KPUCTAIITNYECKON pelIETKN KOHKPETHOTO BEIIECTBA;

e packpbiBath cMbIch llepumonuueckoro 3akonHa JI. . MeHneneeBa W JE€MOHCTPUPOBATH €r0
MOHMMAaHHE: OIUCHIBATh M XapakTepu3oBaTh TabmuuyHyro ¢opmy [lepuonnueckoil cuctemsl
XUMHUUYECKUX DJIEMEHTOB: pa3juyaTh MOHATUS «VIaBHas noarpymnmna (A-rpynma)» u «mmoOouHas
noarpynmna (b-rpynma)», manble u OoJbllive NEPHUONbI, COOTHOCUTH OOO3HAYEHHUS, KOTOpHIE
UMEIOTCS B TNEPUOIMYECKOM TaOiuIle, C YHCIOBBIMH XapaKTEPUCTUKAMHM CTPOEHHSI aTOMOB
XUMHUUYECKHUX 3JIEMEHTOB (COCTaB U 3aps A1pa, 00IIee YUCIO0 3JIEKTPOHOB U paclpeiesieHne ux 1o
AIIEKTPOHHBIM CJI0SIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOWCTB JIEMEHTOB U UX
COEIMHEHUH B Mpezesiax MaJiblX MepUO0B U ITIaBHBIX MOATPYII ¢ YYETOM CTPOCHHUS UX aTOMOB;

® KJacCU(PUIMPOBATh XUMUUECKHE 3JIEMEHThI, HEOPIraHUYECKHUE BEIECTBA, XUMUYECKHE peakuuu (1o
YHCIy U COCTaBy YYacTBYIOUIMX B pEaKIMM BEIIECTB, M0 TEIIOBOMY 3(PQeKTy, M0 U3MEHEHHUIO
CTENCHEN OKUCICHHUSI XUMUYECKUX JIEMEHTOB);

® XapaKTepu30BaTh (OMUCHIBaTh) OOMME M CcHenuUUecKne XWMHUYECKHE CBOWCTBA MPOCTHIX M
CJIOKHBIX BEILECTB, MOATBEPKAasi OMHUCAHUE MPUMEpPAMU MOJIEKYISIPHBIX U HOHHBIX ypaBHEHUI
COOTBETCTBYIOLIUX XUMHUECKUX PEaKIuii;

® COCTaBIISATh YPABHEHMS HJICKTPOJIUTHYECKON AMCCOLMAIUU KHCIOT, IIEJIOYeld W COJIed, MOJIHbIE U
COKpallléHHBIE yYpaBHEHUS pEaKluii HMOHHOTO OOMEHa, ypaBHEHHS pPEeaKIuil, MOATBEP>KIAOIINX
CYILIECTBOBAHNE T€HETUYECKON CBSA3HM MEXAY BEIIECTBAMU PAa3IMUHBIX KJIACCOB;

® PACKpbIBaTh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA IMOCPEICTBOM COCTABICHHUS
AIIEKTPOHHOTO OajlaHca 3TUX peaKlIUid;

® IPOrHO3UPOBATH CBOMCTBA BELIECTB B 3aBUCHUMOCTH OT HUX CTPOCHHUS, BO3MOXXHOCTH IPOTEKAHUS
XUMHUYECKHUX MPEBPAIICHUN B Pa3IMUHBIX YCIOBUSIX;



® BHIYHCIIATh OTHOCUTEIBHYIO MOJEKYISPHYI0O M MOJISIPHYIO MacChl BEILECTB, MAaCCOBYIO JOJIIO
XMMUYECKOTO 3J€MEHTa Mo (opMylne COeIMHEHHs, MAacCOBYIO JIOJIO0 BEIIECTBa B PacTBOpE,
MPOBOAMTH PACUETHI IO YPABHEHUIO XUMUYECKOM peakium;

e cOOMIONIaTh MpaBuiIa MOJIB30BAHUS XMMHUYECKOM MOCYI0M U J1aOOpaTOpHBIM 000PYIOBAHUEM, a TaKXKe
npaBuia OOpalleHHs C BEIIeCTBAMH B COOTBETCTBUM C HWHCTPYKLUHMSMH IO BBIIOJIHEHUIO
7a00paTOPHBIX XUMHUYECKHUX OIBITOB IO MOMYYEHHIO M COOMpPaHMIO Ta3000pa3HBIX BEILECTB
(aMMuaka ¥ yriaeKucioro rasa);

® [IPOBOJIUTH PEAKLIUH, MMOATBEPIKIAIOIINE KaueCTBEHHBIN COCTaB pa3MUYHBIX BELIECTB: PAclo3HABAaTh
ONMBITHBIM TYTEM XJIOpUA-, OpoMuA-, HOAUA-, KapOoHaT-, ¢ocdar-, cunukar-, cynbdar-,
THJIPOKCUJI-MOHBI, KATHOHBI AMMOHHS ¥ MOHBI N3YYEHHBIX METAJUIOB, IPUCYTCTBYIOLINE B BOIHBIX
pacTBOpax HEOPraHUYECKHUX BEIIECTB;

® IPUMEHSATh OCHOBHBIE ONEpaId MBICIUTEIILHONW JEATEIbHOCTH — aHAJIW3 U CHUHTE3, CPaBHEHUE,
000011IeHNe, CUCTEMATHU3allNI0, BBISIBICHHUE NMPUYMHHO-CIEJCTBEHHBIX CBA3€W — JUISI M3y4YECHUS
CBOWMCTB BELIECTB M XHUMHYECKUX pEAKIMUH, €CTECTBEHHO-HAYyYHBIE METONIbl TO3HAHUS —
HaOIoZIeHne, M3MEpEeHHe, MOJAEITUPOBAaHUE, OSKCIEPUMEHT (peajbHbIi W MBICICHHBIN).



TEMATHYECKOE IINTAHUPOBAHHUE

8 KJIACC
KoaunyecTBo 4acoB
Ne JIeKTPOHHBbIE (LU poBbIe)
HaumeHnoBaHue pa3aejoB 1 TEM NporpaMmbl KOHTpO.HbHI)Ie HpaKanec
n/n Bcero o0pa3oBare/ibHbIE Pecypchl
padoThI KHe padoTbl
Pazgea 1. IlepBoHavyajibHbIe XUMUYECKHE TOHATHS
11 Xumust — BaxkHas 00J1aCTh €CTECTBO3HAHUSA U 5 5 bu6mmoreka ITOK
' [PAaKTUYECKOM JEATETLHOCTH YEIIOBEKA https://m.edsoo.ru/7f41837c
1.2 BemecTBa 1 XUMHU4UeCKHE peaKInu 20 1 bubmmorexa [OK
' m peaiil https://m.edsoo.ru/7f41837c
Hroro no pasneny 25
Paspes 2. Bakneiimme npeacTaBuTe I HEOPraHM4eCKUX BelleCTB
but6mmoreka IIOK
2.1 B .K ! o
OSAYX- RHCHOPOL. LIOHATHE Ob Okeax 10 https://m.edsoo.ru/7f41837c
but6mmoreka ITOK
2.2 B 1
CAOPOILLIOHTHE O KUCHOTRX 1 COIX 10 1 https://m.edsoo.ru/7f41837¢c
bu6imoreka IIOK
2.3 Bopa. P T o
O/1a. LaCTROPEL TOMBITHE 0b OCHOBAHIAX 10 1 1 https://m.edsoo.ru/7f41837c
2.4 OcHo € KJIaCChI HEOPraHNMYECKUX COCIMHCHUN 20 1 1 bubmmorera TIOK
. HOBHBIE KJIaCChl HEOPTaHUYECKUX WHEHUH
P A https://m.edsoo.ru/7f41837c
Hroro no pazneny 50

Paznea 3. Ilepuonnueckuii 3akon u Ilepuoauveckas cucrema xummnueckux 3j1emMenToB . U. MenaeneeBa. CTtpoenne aroMoB. XMMHUYECKAasl CBS3b.

OKHCIANTENHLHO-BOCCTAHOBUTEIbHbIE pPe€aKkuuu

[Tepuonnueckuit 3axoH u lleprnonnueckas

but6moreka IIOK

3.1 CHUCTeMa XMMHYECKHUX 3ieMenToB /1. 1. 10 https://m.eds00.ru/7f41837¢
MenpneneeBa. CTpoeHue aroma
3.2 Xumuueckas cBsizb. OKMCIUTEIBLHO- 14 1 bubmuoreka [IOK
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BOCCTAHOBUTCJIBHBIC PCAKIIUU

https://m.edsoo.ru/7f41837¢c

VToro 1o pasien 24 Bbu6mmoreka IIOK
p y https://m.edsoo.ru/7f41837¢c
Pe3epBHOE Bpemst 3 bubmmorera TIOK
https://m.edsoo.ru/7f41837¢c
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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9 KJIACC

KoaunuyecTBo yacoB

Ne JIeKTpOHHBbIE (LM (pPOBbHIE)
HanmeHoBaHue pa3aesioB U TeM POrpaMMbl Kontpoabusie | Ilpakruuec
n/n Bcero o0pa3oBare/ibHbIE Pecypchl
padoThI KHe padoTbl
Paznes 1. BemecTBo 1 XMMHYecKHe peaKI UM
[ToBTOpeHue u yrydaeHre 3HaHUH OCHOBHBIX bu6muotexa [IOK
11 5 1
pasziesioB Kypca 8 Kiracca https://m.edsoo.ru/7f41a636
12 OCHOBHbIE 3aKOHOMEPHOCTH XUMUYECKHUX 4 bu6muorexa [IOK
' peaxiuii https://m.edsoo.ru/7f41a636
13 DNEeKTpoIUTUYECKas: AUCCOLMALINS. XUMUYECKHE 3 L 1 bu6moreka [IOK
' pEaKIiK B pacTBOpax https://m.edsoo.ru/7f41a636
Wroro no pazneny 17
Pa3znen 2. HeMeTa/sIBI M X COeTUHEHHS
21 OO6m1as XxapaKTepruCTUKa XUMUUYECKUX FJICMEHTOB 4 1 bu6moreka [IOK
' VIIA-rpymrst. Tanorens https://m.edsoo.ru/7f41a636
99 OO6m1as XxapaKTeprucTUKa XUMUYECKUX YJIEMEHTOB 6 bubmuorexa [IOK
' VIA-rpynmsl. Cepa u e€ coequHeHHs https://m.edsoo0.ru/7f41a636
53 OO6m1as XxapaKTeprucTUKa XUMUYECKUX IJIEMEHTOB 7 1 bubmuorexa [IOK
' V A-rpynmsl. A30T, pochop U UX COeTUHEHHS https://m.edsoo0.ru/7f41a636
y ﬁizlaﬂ XapaKTSe,pI/IeCT(I)/IKa xm\émqecvxnx 3JIEMEHTOB . ) . BuGmiorexa [IOK
. -TPYIIbBL. YT Y KPEMHHI U UX
by pOL TP https://m.edsoo.ru/7f41a636
COCMHEHUS
Uroro mo pazneny 25
Paznes 3. MeTrajiibl U X COeIMHEHUS
bu6mmoreka ITOK
3.1 06 7
HHE CEOHCTRA METAIIOB 4 https://m.edsoo.ru/7f41a636
3.9 BaskHeiie MeTa CORIIIHe 16 L 5 bu6muotexa [IOK
: JKHEUIITHUE METaJUIbl U UX WHEHUS
s A https://m.edsoo.ru/7f41a636
Wroro no paszueny 20
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Paznen 4. Xumus u okpy:kawias cpeaa

4.1 BemectBa u Mmarepua. U3 elIOBEKA 3 bubnuoreka [IOK
: TBa U MaTEPHAJIbI B )KU3HH YEIIOB
H pral " https://m.edsoo.ru/7f41a636
Wroro no pazneny 3
bubmuoreka [IOK
Pe3epBHOE Bpems 3

https://m.edso0.ru/7f41a636

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

68
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IHOYPOYHOE IINTAHUPOBAHMUE

8 KIIACC
Ne Bceer
yieKTPOHHbIE U (poBbIE
n/ Tema ypoxa 0 o0pa3oBare/ibHbIE pecypchl
n 4aco
B
19 [Ipeamer xumun. Posib XMMHU B KU3HU YEIOBEKA. 5 bubmuoreka [IOK
’ Tena u BemecTsa https://m.edsoo.ru/ff0d210c
3,4 TTousiTue 0 MeTOMaX ITO3HAHUS B XUMUU 2 bubmorexa HOK
’ https://m.edsoo.ru/ff0d227e
[Ipaktruueckas padora Ne 1 «IIpaBuiia pabOThI B
5 n;)6opaTopI/IH HpanéMH 06paufeHH$1 C ’ 1 bubmorexa [IOK
https://m.edsoo.ru/ff0d23dc
1abopaTopHBIM 000PYIOBAHUEM
6 Uuctele BemecTBa U cmecu. CriocoObl pa3neneHus 1 bubnuorexa [IOK
cMmecei https://m.edsoo.ru/ff0d26ca
7 [paktuueckas padora Ne 2 «Pa3nenenue cmeceit (Ha 1 bubnmorexa [HOK
IpUMEpe OYMCTKHU MOBAPEHHOM COJIH)» https://m.edsoo.ru/ff0d28c8
8 ATOMBI 1 MOJICKYJTBI 1 bubmrorexa LIOK
https://m.edsoo.ru/ff0d2a6c
9 XuMUYeCcKue 3JIeMEHThI. 3HaKH (CUMBOJIBI) 1 bu6nuorexa HOK
XHMHYECKHUX DJIEMEHTOB https://m.edsoo.ru/ff0d2be8
10, I but6mmoreka [IOK
11 POUTBIC M CHOMEHRIE Bemecsa 2 https://m.edsoo.ru/ff0d2a6c
12 ATOMHO-MOJIEKYIISIPHOE YUEHHE 1 bubamorexa LOK
https://m.edsoo.ru/ff0d2d50
13,
3aKOH MOCTOSIHCTBA COCTaBa BEIIECTB. XUMUYECKAs
14, bubmmoreka [IOK
15, (dopmyna. BaneHTHOCTh aTOMOB XUMUYECKUX 4 https://m.edsoo.ru/ffod2eae
16, 2JIEMEHTOB
17 OtHocuTenbHas aromMHas macca. OTHOCUTETbHAS 5 bubmuoreka [IOK
18 MOJICKYJISIpHAsI Macca https://m.edsoo.ru/ff0d323c
19 MaccoBas 107151 XMMUYECKOTO 3JIEMEHTA B 9 bubmmorexa [IOK
20 COCTMHEHUU https://m.edsoo.ru/ff0d350c
;; M M 3 bubaunoreka [IOK
> KomuuectBo BemectBa. Momnb. MomsipHast Mmacca https://m.edsoo.ru/ff0d5230
24 DdU3NYECKUE U XUMUYECKHUE SIBJICHUS. XUMHYECKas 5 bubmmoreka [IOK
25 peakuus https://m.edsoo.ru/ff0d37fa
26 [Ipu3Haky U ycnoBus MPOTEKAHUS XUMUYECKHUX 1 bu6nuorexka HOK
peaxiuii https://m.edsoo.ru/ff0d3al6
27 3aKOH COXpaHEHHUsI MAaCChl BEMIECTB. XUMHUUYECKUE 5 but6mmoreka [IOK
28 ypaBHEHHS https://m.edsoo.ru/ff0d3b88
29 BorunciieHust KoIM4ecTBa, MacChl BEIISCTBA 110 5 but6mmoreka [IOK
30 YpaBHCHHUSM XUMUYECKHX PEaKIni https://m.edsoo.ru/ff0d5708
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Kiaccudukanuss XuMHIEeCKUX peakIuii (COeTMHECHHUSI,

but6moreka [IOK

18 pas3IoKEHHs, 3aMeIIeHUs, 0OMeHa) https://m.edsoo.ru/ff0d3f34
19 O06o001IeHre U cCUCTeMaTH3aIis 3HAHUH ﬁﬁ:;?;ﬁ;asi?ﬁ 150404
20 KonTponbhas pabota Nel no Teme «Bemectsa u Bbubnuoreka LIOK
XUMHUYECKUE PEAKITHU» https://m.edsoo.ru/ff0d4290
21 Boznyx — cmecs razos. CoctaB Bo3ayxa. Kucinopon Bbubnuoreka [IOK
— BJIEMEHT U MPOocToe BemecTBo. O30H https://m.edsoo.ru/ff0d448e
99 duznyuecKue U XMMHYECKHUE CBOMCTBA KHCIIOpOAa bubnunoreka [IOK
(peaxiuu okucieHwus, ropeane). [loustue 06 okcugax https://m.edsoo.ru/ff0d4614
93 Crioco0sI nomy4yeHust KUCJIopoza B J1abopatopuu u bubnunoreka [IOK
NpOMBIIIIEHHOCTH. [IpumMenenue kucnopoaa https://m.edsoo.ru/ff0d497a
TeruioBoit 7
o | Lot e st e o 0%
https://m.edsoo.ru/ff0d4790
SHAOTEPMUYECKUX PEAKIIUIX
o5 TonnmuBo (HedTh, yronb U MeTaH). 3arpsi3HeHUE bubnmorexa HOK
BO3/yXa, CIOCOOBI €ro MPe0TBPAIlCHHUS https://m.edsoo.ru/ff0d4c4a
26 [paktuueckas padora Ne 3 o teme «Ilonyuenue u bubnuorexa LIOK
coOupaHue KHCIOpoaa, U3y4eHHUE €ro CBOWCTBY» https://m.edsoo.ru/ff0d4ae2
97 Bopopon — anemMeHT ¥ mpocToe BEHIECTBO. bu6nuorexa HOK
Haxoxnenue B mpupose https://m.edsoo.ru/ff0d4dd0
28 ®uU3NYECKUE U XUMHYECKHE CBOMCTBA BOIOPO/IA. but6mmoreka [IOK
[MpumeneHue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 [TonsaTHe 0 KUCTIOTAX U COJISAX Bubnuorexa LIOK
https://m.edsoo.ru/ff0d50d2
30 CriocoObI moy4eHus BOIOPoaa B 1abopatopuu bubmmorexa LOK
https://m.edsoo.ru/ff0d4dd0
31 [Ipaktuueckas padora Ne 4 o reme «llomydenue u bubnunoreka [IOK
cobupaHue BOIOPOa, H3YUEHHUE €T0 CBOMCTBY https://m.edsoo.ru/ff0d4f42
32 MossipHblii 006EM ra3oB. 3akoH ABOTaapo ﬁgg;l;l;r)r:.e; dascI;[oo.rIj /ff0d5426
33 Beruucnenus 00bEMa, KoJIu4ecTBa BEIISCTBA I'a3a 1o bubmuoreka [IOK
€r0 M3BECTHOMY KOJMUYCCTBY BEIICCTBA MM 00BEMY https://m.edsoo.ru/ff0d55a0
34 Beruucnenust 00bEMOB ra30B 10 YPaBHEHUIO PEAKIIMU Bbubnuoreka LIOK
Ha OCHOBE 3aKOHA OOBEMHBIX OTHOIIEHHUN Ta30B https://m.edsoo.ru/ff0d5708
35 dusnueckre U XUMHYECKUE CBOMCTBA BOJIEI bubmorexa HOK
https://m.edsoo.ru/ff0d587a
. bubnunoreka [IOK
36 CocraB ocHoBanwuii. [loHaTHE 00 HHAMKATOpaX https://m.e dSIO_E).ru 11045962
57| memacuuicnne pcraop. Maceonan som suiccra binorera LOK
B pacTBOpe https://m.edsoo.ru/ff0d5b40
38 [MpakTuaeckas padora Ne 5 mo Teme «lIpuroronenue bubnuorexa [IOK

pacTBOPOB C ONPEIEIEHHON MaCCOBOM J0JIEH

https://m.edsoo.ru/ff0d5eba
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paCTBOpéHHOFO BCIICCTBA»

KonTponbhas padota Ne2 o teme «Kucnopo.

bu6mmoreka [IOK

31 Bonopon. Bona» https://m.edsoo.ru/ff0d6342
32
33 Oxcuppl: cocTaB, Kiaccu(uKaiys, HOMEHKIIATypa Bubnuorexa LIOK
34 https://m.edsoo.ru/ff0d664e
35 .
36 [Tomyyenue u XUMHUYECKHE CBOMCTBA KHCIIOTHBIX, bu6nuorexa HOK
37 OCHOBHBIX U aM(OTEPHBIX OKCH/IOB https://m.edsoo.ru/ff0d664e
38 OcHoBaHUs: COCTaB, KIaccu(pUKAIHsI, HOMCHKIIATypa bubmorexa LOK
’ ’ https://m.edsoo.ru/ff0d67ca
39 [Tonydyenune n XuMHU4YECKHE CBOMCTBA OCHOBAaHUM bubmorexa LIOK
40 https://m.edsoo.ru/ff0d67ca
41 Kucnotsr: cocras, knaccudukarms, HOMCHKJIaTypa bubmrorexa LIOK
’ ’ https://m.edsoo.ru/ff0dfee2
42 [Tonydyenune u XuMHUYECKHUE CBOMCTBA KUCIIOT Bubnuoreia LIOK
43 https://m.edsoo.ru/ff0dfee2
44
45 Conu (cpeaHue): HOMEHKIIATypa, CIOCOOBI bubmuoreka IIOK
46 MONTyYeHUs, XHMUYECKHE CBOMCTBA https://m.edsoo0.ru/00ad9474
47
48 Ipaktuueckas padora Ne 6. Perenue Butmorexa LIOK
49 AKCIIEPUMEHTANIFHBIX 33724 110 TeMe <v<OCHOBHLIe https://m.eds00.ru/00adgb7c
KJIACChI HEOPTaHUYECKUX COCTUHEHUI
50 I'eneTnyeckas cBsi3b MEXKIYy KilaccaMu butmmoreka [IOK
51 HEOPraHUYECKHUX COEIMHEHHM https://m.edsoo.ru/00ad9a50
. bu6mmoreka IIOK
52 O06o001IeHNe U CHCTEMAaTH3aIIMsI 3HAHUH https://m.eds00.ru/00ad9ch?
53 KonTponbhas padora Ne3 o teme "OcHOBHBIE Bubnuoreka LIOK
KJIaCChl HEOPIraHUYECKUX COEIMHEHHIA" https://m.edsoo.ru/00ad9ela
54 [epBble MOMBITKH KIACCH(PHUKALNU XUMHUECKUX bubnuoreka LIOK
aneMeHToB. [loHsSTHE O TpyNIax CXOMHBIX JIEMEHTOB https://m.edsoo.ru/00ad9ffa
55
56 [lepuonnueckuii 3axoH u Ilepuoanueckas cucrema Bbubnuoreka LIOK
57 xumudeckux snemenToB [I. 1. Menaeneesa https://m.edsoo.ru/00ada52¢
58
59
60 [Tepuossl, rpyIIIbI, TOATPYIIITHI bubmrorexa LIOK
61 https://m.edsoo.ru/00ada52c
62 Crpoenune atomoB. CocTaB aTOMHBIX s1€p. M30TOmbI bubmmorexa [IOK
63 ' ' https://m.edsoo.ru/00ada342
64 CTpoeHHe AIEKTPOHHBIX 000JIOYEK aTOMOB
65 3J'IepMeHTOB Hepnr:)/:mqecxoﬁ cuctemsl /1. W. bubmorexa HOK
https://m.edsoo.ru/00ada6bc
66 Menpeneena
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67

68 XapaKTepucTuKa XUMHUYECKOTO 3JIEMEHTA IO €0
69 nonoxxenuro B [lepuognueckoii cucteme 1. U 3 Bubnuorexa LIOK
pHOA T https://m.edsoo.ru/00ada824
70 MeHnneneesa
| e Lo e o ok
YK P e A i ’ https://m.edsoo.ru/00ada96e
73 MeIaror ¥ rpakKIaHuH
74
DNEeKTPOOTPHUIIATEIIBHOCTh ATOMOB XUMUYECKUX bubnunoreka [IOK
75 3
76 DJIEMEHTOB https://m.edsoo.ru/00adaab8
;; " 3 bubnuorexa [IOK
79 OHHAA XHUMITHCCKT CBASH https://m.edsoo.ru/00adac34
22 K 3 bubnmoteka [IOK
o OBAJICHTHAS TIOJISIPHAS XUMHUYECKasl CBS3h https://m.edsoo.ru/00adaab8
gj K 3 bubaunoreka [IOK
o OBAJICHTHAs HETIOJISIPHASI XUMHUYECKAasl CBS3h https://m.edsoo.ru/00adaaho
23 C 3 bubaunoreka [IOK
a8 TEHCHD ORHCICHHA https://m.edsoo.ru/00adae28
Sg 0 3 butmmoreka [IOK
o KHCITUTEIIbHO-BOCCTAHOBUTEINILHBIE PEAKIIUU https://m.eds00.ru/00adb076
2
33 OKHUCIIUTEIN U BOCCTAHOBUTEIHN 3 bubmorexa HOK
94 cmTe OCCTAHOBHTE https://m.edsoo0.ru/00adb076
95 KontponwsHas pabora Ned mo reme «CTpoeHue aroma. 5 bubmmotexa [IOK
96 XuMHUeCKas CBI3b» https://m.edsoo.ru/00adb486
97 060G . 5 bu6mmoreka [IOK
98 ODMICHHE 1 CHCTEMATHSALIHMA SHAHIH https://m.edsoo.ru/00adb33c
99
100 O00011IEHNE U cUCTEMATH3a 3HAHUM 2 bubmorexa [IOK
HUE U CUCTEMATU3alys 3HAHUN
- H https://m.edsoo.ru/00ad9cb2
101 O0001eHNEe U CUCTEMAaTU3AINA 3SHAHUI 2 bubmorexa HOK
102 - H https://m.edsoo.ru/ff0d61c6
OBHIEE KOJIMYECTBO HACOB I10 ITPOTPAMME 102
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9 KJIACC

DJIeKTPOHHbIE
Ne Tema ypoka nugpossbie
n/n Bcero o0pa3oBareJibHbIC
pecypchl
[Tepuonmueckuii 3akoH. [lepuoguueckas cucrema bubmiorexa LIOK
! xumudeckux anemenTos JI. Y. Menneneesa ! https://m.eds00.ru/00
adb59e
. bubmmotexa [IOK
5 3aKOHOMEPHOCTH B I/ISI?/.IGHGHI/II/I CBOMCTB XUMUYECKHUX 1 httos://m.eds00.ru/00
AJIEMEHTOB MEPBBIX TPEX NEPHOAOB 2db6b6
Knaccudukanus u HOMEHKIaTypa HEOPTaHUIECKUX Bubmmorexa HOK
3 1 https://m.edsoo.ru/00
peieets adb7e?
Buibl xuMudeckoi CBS3U U TUIBI KPUCTAIUIAYECKUX bubamorexa LIOK
4 - 1 https://m.edsoo.ru/00
pemeToK adback
5 KontponsHaas padora Nel no teme «IloBropenne u 1
yri1yOseHre 3HaHU OCHOBHBIX pa3/IesioB Kypca 8 Kiiaccay»
Krnaccudukanus XuMIUYeCKIX PEAKIUi 110 pa3IndHbIM Bubnuorexa LIOK
6 1 https://m.edsoo.ru/00
MpU3HAKAM adbcho
[TonsiTue o ckopoctn xuMuuecko peakuuu. [lonstue o bubmmorexa LOK
! TOMOT'€HHBIX M T€TEPOTE€HHBIX PEAKIIMIX 1 hitps://m.eds00.ruA0
adbe9a
[lonsTe 0 XMMHUYECKOM paBHOBeCUU. DAKTOPHI, bubnuorexka HOK
8 BIIUSIIOIINE HA CKOPOCTh XMMUYECKON PEaKIiu 1 1 https://m.edso0.ru/00
MOJI0)KEHUE XUMHYECKOTO paBHOBECHS adc28c
bu6mmoreka [IOK
9 OKHCIHUTENFHO-BOCCTAHOBHUTEIILHBIC PEAKIINU 1 https://m.edso0.ru/00
adcade
Teopust anekrponuTnueckoi gucconuanuu. CuinbHbIE U bubmmorexa LOK
10 R — 1 https://m.edsoo0.ru/00
adcd68
bubmuoreka [IOK
11 HoHHbIe ypaBHEHHUS PEAKIIHIA 1 https://m.edso00.ru/00
add448
. . bu6mmoreka IIOK
XUMHUYECKHE CBOMCTBA KHCIIOT U OCHOBAHUM B CBETE
12 . . 1 https://m.edso0.ru/00
MPEICTABICHHUA 00 AIEKTPOTUTHUECKOHN TUCCOIUAIINN
addsds
XUMHUYECKHE CBOMCTBA COJICH B CBETE MPEACTABICHUN 00 bubmmorexa LOK
13 N 1 https://m.edso00.ru/00
ANEKTPOIUTHUECKON JTUCCOUALIIN addsh?
14 [TonsiTHE O TUAPOIN3E CONEH 1 butmmoreka [IOK
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https://m.edso0.ru/00
add9d4

bubmuoreka IIOK

15 O0001IEHNE U CUCTEMATH3ALNS 3HAHU I https://m.edso0.ru/00
addd12
bubnuoreka [IOK
tg | Mpuemmuscsan patora o | e tps i edsoo 00
addbfa
KonTponbeHas pabota Ne2 1o Teme «IJIeKTpOIUTHYECKAS Bubnoreta [IOK
17 https://m.edso0.ru/00
aucconuanus. XUMUYEeCKHE PEaKIIMU B PACTBOPAX»
addec0
OO01mmas XxapakTepUCTHUKA TaJIOTeHOB. XUMUYECKUE bubmmorexa LOK
18 cBofiCTEA HA TIpUMEpE XTOpa https://m.edso0.ru/00
addfe2
XnopoBopopoa. ConsHasi KUCIIOTa, XUMUYECKHE bubmorexa HOK
19 CBOICTBA, MOTyYEHUE HpI/IMeHeHI/I’e hitps.//m.eds00.1/00
’ ’ adel04
20 HpaKTI/IIleCKa}I paborta Ne 2 o TeMe j(HOJ'Iy‘IeHI/Ie ﬁig:f;;:;:( daSCI;[o(.)rILf 100
COJISTHOU KHCIIOTHI, U3y4eHUE €€ CBOWCTBY ade348
Bbruunciienust o ypaBHEHUSIM XUMHUYECKUX PEAKITHIHA, bubmmorexa LOK
21 €CII OJIMH U3 PEarcHTOB JaH B H30BITKE https://m.eds00.ru/00
ade488
bu6mmoreka IIOK
22 OOmas xapakTeprcTika eMeHToB VIA-Tpymiisl https://m.edso0.ru/00
ade64a
93 A':11J10Tp0nHmevM0nH(1)HKauHH CEepBI. Haxomniﬁne Cephl U ]f?tI:SJSI:I;I/(r)T:.C; das(I)_E)(,)rIj 100
e€ coeMHEeHMIA B TpHpoe. XUMHUECKHE CBOMCTBA CEPBI
ade64a
CepoBoaopos, cTpoeHne, PU3NICCKUE U XUMUICCKUE bubmmorexa LIOK
24 . ’ ’ https://m.edsoo.ru/00
CBOICTBa 2de802
Oxcunel cepsl. CepHasi KUCTIOTa, (pU3HUECKUe U bubamorexa LIOK
25 N ’ https://m.edsoo.ru/00
XUMHUYECKHE CBONCTBA, MPUMEHEHHE
adea28
XUMHUYECKUE PEaKIny, JIeKAIIUe B OCHOBE ) BuGmiorexa LIOK
26 MIPOMBIIIICHHOTO CTI0C00a MOTydeHUST cuepHon KHCIIOTHI. https://m.eds0o.ru/00
XUMHUYECKOE 3arpsiI3HEHUE OKPYKAIOIICH CpeIbl adecsa
COCIIMHEHUSIMU CEePhI -
bu6mmoreka [IOK
27 Bbrunciienue MaccoBoit 1011 BBIXO/Ia IPOAYKTaA PEaKIIUU https://m.edso0.ru/00
adec8a
OOm1ast xapakTepucTHKa eMeHTOB VA-rpymnbl. A30T, bubnuorexa LIOK
28 pacrnpocTpaHeHue B MPUPoe, GU3NIECKHE U XUMHUCCKUE https://m.edso0.ru/00

CBOICTBa

adeeab
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Ammuak, ero pusnueckre 1 XUMHYECKUE CBOICTRA,

butmoreka [IOK

29 https://m.edsoo.ru/00
MONTyYeHUE U IPUMEHEHHE adf004
30 [paktuueckas padora Ne 3 1}0 teMe «Ilomyuenue Eﬁg:f;;;_eel{ daS(I;E)O_rIj 100
aMMuaKa, U3y4eHHe ero CBOMCTBY adf180
A3oTHas KUCNIOTa, €€ PU3NIecKrue U XUMHYECKHE bubmmorexa LIOK
31 . ’ https://m.edso0.ru/00
CBOIiCTBa 2df306
Hcnonp3oBaHnEe HUTPATOB U COJIE aMMOHUS B KAUECTBE bubnuorexa HOK
32 MHUHEPAIBHBIX YI0OpeHUH. XMMUYECKOEe 3arpsi3HCHUE https://m.edso0.ru/00
OKpYKalollel cpeabl COeTUHEHUSIMU a30Ta adf518
33 dochop. Oxcua docdopa (V) I/Iv(I)OC(l)OpHaSI KHCJIOTA, ﬁiggf;ﬁ;? dascI;IO(.)rIlj 100
¢buznyeckre U XMMUYECKHUE CBOIMCTBA, MOJIy4eHUE
adf68a
bub6mmoreka [IOK
34 I/ICHOJ'IB?;OlfaHI/Ie dbocdaros B Kaqecnie MHHEPaITbHBIX https://m.eds00.ru/00
ynoOpeHuid. 3arpsi3sHEHUE IPUPOTHON cpebl pocdaTramu
adfc20
VYrnepon, pactipocTpaHeHUe B IpUpoe, pusndeckue u Bubmmorexa LIOK
35 ’ . ’ https://m.edsoo.ru/00
XUMHYECKHE CBOWCTBA
adfd9c
Oxcuapl yrneponaa, ux pusndeckue 1 XUMHUECKHe bubmmotexa [IOK
36 CBOMCTBA. DKOJIOTHUECKUE TIPOOJIEMBI, CBSI3aHHBIC C https://m.edso0.ru/00
okcuaom yrirepoaa (1V) adfebe
bubnuorexa [IOK
37 VYronbHast KHCI0Ta B €€ COITU https://m.edso0.ru/00
ae006¢
[Tpaktrueckas padora Ne 4 o treme "Ilomydenwue bubaunoreka [IOK
38 yIIIEKUCIIOro ra3a. KauecTBeHHas peakius Ha KapOoHar- https://m.edso0.ru/00
HoH" ae027e
[lepBoHauanbHBIC TOHITHS 00 OPraHUYECKUX BEIIECTBAX bubamorexa LIOK
39 https://m.edsoo.ru/00
KaK O COeTMHEHUSIX yrepoaa 260546
butmmoreka [IOK
40 KpeMuwuii u ero coeiuHeHHs https://m.edsoo0.ru/00
ae080a
[IpakTrueckas padbora Ne 5. Pemenue bubnuorexa HOK
41 IKCIIEPUMEHTAJIBHBIX 33184 N0 TeMe «BakHelme https://m.edso0.ru/00
HEMETAJUILI U UX COECTUHEHUS ae0bf2
42 KonTponsHas padora Ne3 o teme «Bakneiimme ﬁig:f;;;;? dasi(.):j 100
HEMETAJUTbl U UX COCAMHCHUSDY
ae0el8
OO1m1ast XapaKTepUCTHKAa XMMUYECKUX JIEMEHTOB — bubnuorexa LIOK
43 METaJIOB. MeTajindecKas CBsI3b M METaJUTHYECKas https://m.edso0.ru/00

KpUCTaJlJIn4CCKasd peméTKa. dusnyeckre cBOMCTBA

ael103e
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MCTaJIJIOB

XHAMHUYECKHE CBOMCTBA METAJIJIOB. DNEKTPOXUMUYECKHN

bu6mmoreka [IOK

44 . https://m.eds00.ru/00
P HAMIPSKCHUI METAJIOB 261156
O6mue criocoOs! momy4yeHust MeTayioB. CIilaBbl. bubmmotexa [IOK
45 BorurciieHuns mo ypaBHEHUSIM XUMHUYECKUX PEAKIIUii, https://m.edso0.ru/00
€CJTU OJIMH U3 PEAareHTOB CONECPKUT MPUMECH ael156
bu6mmoreka IIOK
46 IoHsTHE O KOPPO3HUU METAILIOB https://m.edso0.ru/00
ael278
bubmuoreka [IOK
47 [1eno4HbBIE METAILIBI https://m.edso0.ru/00
ael4b2
butmuoreka [IOK
48 OKCH/IBI ¥ TUAPOKCH/IBI HATPHS U KaJTUS https://m.edso0.ru/00
ael4b2
but6mmoreka [IOK
49 [{emouHO3eMETBbHBIE METAJUIBI — KAJIbIHH 1 MArHHH https://m.edso0.ru/00
ael5e8
butbmoreka [IOK
50 Bakueiiime coeuHEeHUS KaabIHs https://m.edsoo.ru/00
ael5e8
51 O00011IeHNE ¥ cCUCTEMATU3alUs 3HAHUI
but6moreka [IOK
52 JKEcTroCTh BOJIBI M CIIOCOOBI €€ YCTpaHEHHUSI https://m.edso0.ru/00
ae1886
53 Eio:;(;zqeegl;i: ;);{6601;[;}1.]'\'& 6 o teMe "KECTKOCTHL BOOLI U ﬁ:tlggl;llcr);e; daS(I)_[oC_)rIj 100
aelae8
bu6mmoreka [IOK
54 ANfOMUHUT https://m.edso0.ru/00
aelc64
bu6mmoreka [IOK
55 AmdoTepHbIe CBOICTBA OKCHAA U THAPOKCUAA https://m.edso0.ru/00
aelc64
bubmuoreka [IOK
56 Keneszo https://m.edso0.ru/00
ael1d86
bu6mmoreka IIOK
57 Oxcupl, ruapokcuabl u conu xenesa (1) u sxenesa (1) https://m.edso0.ru/00
ae35e6
58 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI
59 [paktudeckas padora Ne 7. Pemenue bubnuorexa LIOK

OKCIICPUMCHTAJIBHBIX 3aaa4 I10 TEMC «Baxxueimue

https://m.edso0.ru/00
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MCTaJJIbl U UX COCOAHMHCHU))

ae3de8

Boruncnenus 1o ypaBHEHUsIM XUMHAYECKUX PEaKIUH,
€CJIM OIH U3 PEareHTOB JAaH B U30BITKE UM COACPIKUT

but6moreka [IOK

60 . 1 https://m.edsoo0.ru/00
npuMecH. BIarciieHns MacCOBOM JIOJIHM BBIXO/A MPOAYKTA 261750
peaKIum -
61 O00011IeHNE U CUCTEMATU3ALIUS 3HAHUI 1
62 KonTponbHas pabota Ned o Teme «BaxkHeiime 1
METaJUIbl M UX COCAUHECHHS
BemectBa 1 maTepuasbl B TOBCEITHEBHOM KU3HU bubmmorexa LOK
63 1 https://m.edso0.ru/00
YeJI0BeKa 26350
bu6mmoreka IIOK
64 XUMHYECKOE 3arpsI3HEHNUE OKPYKAIOIIEH CPe/Ibl 1 https://m.edso0.ru/00
ae42/0
bu6mmoreka IIOK
65 Pojib XMMHH B pEIIEHUH SKOJOTHUECKUX MTPOOIEM 1 https://m.edso0.ru/00
ae4270
butmmoreka [IOK
66 O0001IEeHNE U CUCTEMATH3ALUS 3HAHU I 1 https://m.edso0.ru/00
ae0dOa
bubmuoreka [IOK
67 O0001IEeHNE U CUCTEMATH3ALUS 3HAHU I 1 https://m.edso0.ru/00
adb33c
but6moreka [IOK
68 O0001IeHNE U CUCTEMATA3ALUS 3HAHU I 1 https://m.edso0.ru/00
ad9ch2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68
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YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA3OBATEJIBHOT'O
IMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA

Xumust. 8 kiace: yue0. 1 obmeoopa3oBarenbHbiX yupexaenui / O.C. ['abpuensH. - 3-¢
u3a., crpeotut. - M.: Jlpoda, 2022. - 286 c.

Xumus. knace: yued. 1is oomeodpazoBarenbHbix yupexaenuii / O.C. I'abpuensH. - 3-¢

u3a., crpeotut. - M.: Jlpoda, 2022. - 288 c.

METOAUYECKHUE MATEPHUAJIBI J1JISA YUUTEJISA
Bsenure

1. I'abpuensu O. C., Bockoboiinukosa H. I1., fimrykoBa A. B. HactonbHas kHura yuutens.
Xumus. 8 ki1.: Metonudeckoe nocobue. - M.: [lpoda, 2021.

2. I'abpuensn O. C., SAmykosa A. B. Terpanp ais 1a00paTOPHBIX ONBITOB U MPAKTHYECKUX
pa6ort. 8 k1. K yuebnuky O. C. ['abpuensna «Xumus. 8 kiacey. M.: JIpoda, 2022.

3. I'abpuensn, O. C. Meroauueckoe nocodue k yueOHuky O. C. ['abpuensna «Xumus». 8
knacc / O. C. I'abpuensn. — M. : [Ipoca, 2021. — 1009.

4. I'abpuensn, O. C. Metonndeckoe nocobue k yueonuky O. C. I'abpuensna «Xumusi». 9
kiacc / O. C. I'abpuensn. — M. : JIpocda, 2021. — 108.

5. Xumus : TexHonoruueckue kaptol K yueouuky O. C. ['aGpuensina «Xumusi. 8 kiacey :
Metoandeckoe nocodwue / JI. . AcanoBa. — M. : JIpoda, 2020

6. Xumus : TexHonoruueckue kaptol kK yueouuky O. C. ['abpuensina «Xumus. 9 kiacey :
MeTtoanueckoe mocodwue / JI. . AcanoBa. — M. : JIpoda, 2018

7. Xumusi. 8 xi1.: KoHTponbsHbIe U TpoBepouHble padoThl K yueOnuky O. C. ['abpuensna
«Xumus. 8» / O. C. I'abpuensn, I1. H. bepeskun, A. A. Ymakosa u ap. - M.: [Ipoda, 2022.

JTaHHLIE

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETH
HUHTEPHET
Beenurenannsiehttp://www.chemnet.ru I"azera «Xumusi» u caifT s yuutens «51 uay Ha

YPOK XUMUW)



http://him.1september.ru Enqunas xomutexius LIOP: TIpenmetHas komnekius « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHBIE SKCTIEPUMEHTHI:
xumusi. Komnekiust Poccniickoro 061meo0pa3oBarebHOTO opTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoit

http://www alhimik.ru Bcepoccuiickast onmuMmnmajia NKOJIbHUKOB 110 XUMHUH
http://chem.rusolymp.ru Opranuueckast XUMUSL: JICKTPOHHBIN YUCOHUK JIJIsl CPEIAHEH
IIKOJTBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHUH: JICKTPOHHbBIN YUeOHUK

http://www hemi.nsu.ru OTKpBITBIH KOJUTEIK: XUMHUS

http://www.chemistry.ru JluctaHiioHHAs OJTUMITHA/A [T0 XUMHH: TEJICKOMMYHHKAIIMOHHBIH

o0Opa3oBareabHbIN IPOEKT
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