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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa MO XUMHUM OCHOBHOTO 001Iero ooOpaszoBaHus (yriayOnEHHBIN
YPOBEHb) COCTABJIEHA HA OCHOBE TpeOOBAaHUI K pe3yibTaTaM OCBOECHHS OCHOBHOM
o0pa3oBaTenbHON MPOrpaMMbl OCHOBHOT'O 00IIET0 00pa30BaHMsl, MPEICTABIEHHBIX
B ®I'OC 00O, c yueTom deaepanbHOil pabouei mporpaMMbl BOCTIUTAHMS.

[Iporpamma mo XWMHM pa3padOTaHa C LEJIbI0 OKa3aHUs METOJMYECKOU
MOMOIIH YYUTEIIO B CO3/IaHUU paboueil mMporpaMmbl IO y4eOHOMY MPEAMETY.

[Iporpamma mo XuMHHM AA€T NPEACTABICHHE O LENAX, OOLIEH CcTpaTeruu
oOyueHusi, BOCIHMTAHWS W PA3BUTHUS OOYyYAIONIUXCA CPEACTBAMU Yy4eOHOTO
peaMeTa, onpenesnsieT 00s13aTeIbHOE MPEIMETHOE COJIEPKAHUE, €T0 CTPYKTYPY MO
pazmenaMm M TeMaM, pacupenesieHHe 10  KjaccaMm, PEKOMEHIYEMYIO
MOCJEAOBATEALHOCTh M3YUYECHHUSI XUMHUU C YYETOM  MEXKIPEIMETHBIX U
BHYTPUIPEIMETHBIX  CBA3€H, JIOTUKM y4e€OHOrO MPOLECCa, BO3PACTHBIX
ocoOeHHOCTeW oOyuaromuxcsi. B mporpamme MO XUMUU — YYUTHIBAIOTCS
BO3MOXXHOCTH y4e€OHOTO MpeAMeTa B peaju3aiuu TpeOOBaHUN K IUIAHUPYEMbIM
JUYHOCTHBIM, METAaNpeAMETHBIM U MPEAMETHBIM pe3yJibTaTaM OOy4YeHHUs] U B
(OpMHpPOBAaHMM OCHOBHBIX BHJOB y4e€OHO-TIO3HABATEIbHON  JESATENBHOCTH
00yyJaroIerocs no OCBOEHUIO Y4eOHOT0 COJep KaHusI.

W3yyeHne XMMUM Ha YpPOBHE OCHOBHOro oOmero o0Opa3oBaHUsS
OPHEHTHUPOBAHO Ha OOMIEKYJIBTYPHYIO TTOJATOTOBKY, HEOOXOUMYIO JUIsl BEIPAOOTKH
MHUPOBO33PEHYECKUX OPUECHTUPOB, PA3BUTUSI MHTEIUIEKTYaJIbHBIX CIIOCOOHOCTEN U
MHTEPECOB O00Yy4YalOIIMXCs, Ha MNPOAODKEHUE OOy4YeHHs Ha YPOBHE CPEIHEro
o0111ero oOpa3oBaHus.

3HaHWE XHMHUHU CIYXUT OCHOBOW 1Jsi (OPMUPOBAHUS MHUPOBO33PEHUS
oOydaromierocsi, €ro MnpejcTaBiIeHU O MaTepUATbLHOM EJUHCTBE MHUpPA, BAKHYIO
poJib UrparoT GOpMHUPYyEMbIE XUMHUEH MTPEACTABICHHS O MPEBPAIICHHUSIX YHEPTUU U
BEILIECTB B MPHUPOJE, O MYTAX pEUIeHUS MIOO0aNbHBIX MPOOJIEM YCTOMYHUBOIO
pPa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, DJHEPreTHUYECKOM, ITPOJOBOJBCTBEHHON
po06ieM, MpoOIEeMbI SKOJIOTUYECKON 0€30MacHOCTH, TTPOOIIEM 31PABOOXPAHCHHUS.

N3ydeHne Xxumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXHOCTEH  JUIsl  CaMOpa3BUTUA U
dbopMupoBaHusT  KyJbTYphl  JUYHOCTH  OOydYarOUIUMXcs, HUX oOmer u
(byHKIIMOHATBHON TPAMOTHOCTH;

BHOCUT BKJIaJ] B (DOPMHUPOBAHUE MBIILJICHUS U TBOPYECKHX CIOCOOHOCTEM
oOydJaronmxcsi, HABBIKOB HMX CaMOCTOATENHHON y4eOHOW  JIeATeNbHOCTH,
OKCIIEPUMEHTAILHBIX U HCCIIEIOBATEICKUX YMEHHM, HEOOXOAMMBIX KaK B
NOBCEAHEBHOM KM3HU, TaK U B IPO(PECCHOHATBHOM 1eITebHOCTH;



3HAKOMHUT CO CHenu(pUKOM HAay4dHOrO MBIIUICHUS, 3aKJaJblBA€T OCHOBBI
MIPEACTABJIICHUA O €IUHCTBE MIPUPOIBI M YETOBEKA, SBJSETCS KIFOYEBBIM 3TAllOM B
(hopMHpPOBaHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIOIINXCS;

CIIOCOOCTBYET (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HayYHBIM 3HAHUSAM, K TIPUPOJIE, K YETIOBEKY, BHOCHT CBOM BKJIAJ B 3KOJIOTHUECKOE
o0pa3oBaHHE 00YUYaIOITUXCS.

Jlanuble HampaBiieHUsT B OOYYEHMM XHMHHM OOECIEYUBAIOTCS CHEU(UKOM
collepKaHUsl TIPEeIMETa, KOTOPbIM SIBISETCA IMEJarorHYecKyd aJanTUPOBAHHBIM
OTpPaXEHUEM OTIPEICTICHHOTO 3Tara Pa3BUTHS XUMHUH.

YriyOonéHHBIN Kype XUMHUU OCHOBHOT'O OOIIIET0 0Opa30BaHUSI OPUEHTHPOBAH
Ha OCBOCHHE OOYUYAIOIUMHUCS CHCTEMBbI NTEPBOHAYAILHBIX MOHATHN XUMHHU, OCHOB
HEOPraHWYECKON XWUMHUHU, OCHOBOIOJIATAIONIUX MPEACTaBICHUN 00IIel XUMHUU U
OTJIETIbHBIX 3HAUUMBIX TIOHSITHI OPTraHUYECKOU XUMUHU.

CtpykTypa coiep>kKaHus MPOTPaMMbI MO XUMHHU C(HOPMUPOBAHA HA OCHOBE
CHUCTEeMHOTO mojaxona K e€¢ m3yudeHuto. CoaepkaHue CKIAIbIBACTCS U3 CHUCTEMBI
MOHATUH 0 XUMHUYECKOM IJICMEHTE M BEIIECTBE U CUCTEMBI IIOHATHIA O XMMHUYIECKOM
peakiuu. O0e 3T CHUCTEMbl OpPraHU30BaHbI MO TMPUHIUIY MOCIEI0BATEIHLHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUN PA3HOTO YPOBHS:

aTOMHO-MOJICKYJIIPHOUM TEOPHH KaK OCHOBBI BCETO €CTECTBO3HAHMS;

[Tepunoanueckoro 3akona /(.M. MeHneneeBa kak OCHOBHOTO 3aKOHA XMUMUU;

YYEHHSI O CTPOCHUU aTOMa U XUMUYECKOU CBSI3U;

MPEICTABICHUM 00 SIEKTPOIUTUYECKON JUCCOIMAIIMH BEIIECTB B paCTBOPAX;

0 XUMUYECKON KMHETUKE ¥ TEPMOJMHAMUKE.

B OCHOBY TeopeTHMYeCKHX 3HAHHMU TMOJIOKEHBI IMIIUPUUYECKH TOJYYCHHBIC
dakTtel. TeopeTndyeckre 3HAHKUS Pa3BUBAIOTCS MOCIECIOBATEIHLHO OT OJTHOTO YPOBHS
K JpyroMy u 00€CHeYrMBalOT OO0y4YaroUMMCs BO3MOXKHOCTh OOBSICHITH W
IPOTHO3UPOBATh CBOMCTBA, CTPOCHHE M O0JIACTU MPAKTUYECKOTO MPUMEHEHUS
U3y4aeMbIX BEIECTB.

OcBoeHne cojfepkaHUS TPOTPaMMBI 1O XHMHH  TPOUCXOIUT €
WCIIONIb30BAaHUEM 3HAHMA W3 paHee W3YYEHHBIX YyYEOHBIX IMPEIAMETOB:
OKpYy)Karolui Mup, Ouojiorusi, ¢pusnka, mMaremaTuka, reorpadusi, TEXHOJIOTHS,
HUCTOPUSL.

[TporpamMMa oOCHOBHOrO 00IIero 00pa3oBaHHUA MO XUMHUHU (YTIIyOJIEHHBIH
YpOBEHb) OpPHEHTHUPOBAHA Ha COXpaHEHHE (PYHIAAMEHTAJBLHOIO XapakTepa
oOpazoBaHus, crnenuPuky ydeOHOro mpeaMeTa MU OOeCIeUeHUE YCIEUTHOIo
oOy4yeHHs Ha CIEIyIoIeM YpoBHE oOpa3oBaHus. B mporpamme mo Xumuu
peanu3yeTcsl pa3BUBAIOIIAS W MPAKTUYECKas HAMPABICHHOCTh OOYYCHHS XUMHH,
muddepeHnnanus o0y4yeHus, BKIIOYaromas npoGuibHy0 MOATOTOBKY



oOydaromuxcsi M MOCIEAYIOLIEe CaMOONPEEIEHUEe B BbIOOpPE HaIlpaBJICHUS
oOyueHus B IpoUIbHBIX KJIaccax.

YrnyOnéHHoe HM3ydYeHHME XUMHHM  CIIOCOOCTBYET  pealu3aluu  3a4ad
po(heCCUOHATILHOW OPUEHTALMHU U HAIIPaBJIEHO Ha MPEAOCTaBICHUE BO3MOXKHOCTH
KOKJIOMY OO0y4aroleMycsi MpOSIBUTh CBOW HWHTEJUIEKTYaJIbHBIE U TBOPYECKHE
CIIOCOOHOCTHM TpHU H3YyYEHUH yuyeOHOro TpeaMeTa, HEOOXOAMMBIE  JUIS
MIPOJIOJDKEHUS 00pa30BaHUS M TATbHEHIICH TPYAOBOU AEATEILHOCTH.

[TporpaMMa 1o xumuu (yriayOn€HHbBI YpPOBEHb) IIpeJHA3HayYeHa JUIs
UCIIOJb30BaHUSI B OOPA30BaTENbHBIX OPraHMU3ALMSX, PEATU3YIOIIUX HPOTpaMMbl
muddepennupoBanHoro  (yriay0n€HHOTO0, TPOGUIBLHOTO) HW3YYCHHUS OTAEIbHBIX
y4eOHBIX MPEMETOB HA YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHU.

OOpazoBatenbHble (QYHKIUU XUMHH, U3y4aeMOl Ha YTriIyOJIEGHHOM YpOBHE,
peain3yroTcs B mpouecce (GOpMUPOBAHUS 3HAHUM OCHOB XMMMUYECKON HayKH Kak
00JacTU COBPEMEHHOTO E€CTECTBO3HAHMSA, OOJACTU MPAKTUYECKON IEesATENbHOCTU
YeJlIOBeKa M OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJIbTYphl. 3ajgadya y4yeOHOro
MpeAMETa COCTOUT B (POPMHUPOBAHUU CHUCTEMbBI XUMUYECKUX 3HAHUM — BayKHEUIIUX
(akTOB, MOHATHUH, 3aKOHOB U TEOPETUUECKHUX MOJIO)KEHUHN, TOCTYITHBIX 00001IEHUI
MHUPOBO33PEHUYECKOT0 XapakTepa, s3blka HAayKd, B MPHOOIIEHWHM K HayYHBIM
METOJaM TIO3HAHUS TMPU HW3YYEHUU BEIIECTB M XHMHYECKUX pEaKIuH,
(opMHpOBaHMU W Pa3BUTHH MMO3HABATEIBHBIX YMEHHI M CIIOCOOOB NIE€ATEIBLHOCTU
M UX TNPUMEHEHHH B YYEOHO-IIO3HABATEIIbHOM U Yy4e€OHO-HCCIIEN0BATENbCKOM
JEsITeIbBHOCTH, OCBOCHUM NpPaBWJI 0O€30IacHOro OOpalleHus C BellecTBaMU B
IIOBCETHEBHOM KU3HH.

[enn u3ydeHus: XUMUU OTPAXKaroT HAMPABIEHHOCTh OOY4YEHHS HA Pa3BUTHE U
CaMOpa3BUTHE JTUYHOCTH, POPMUPOBAHUE €€ UHTEIJIEKTA U OOLIEH KYJIbTYPBHI.

W3yyeHne XUuMHH HAMPaABJIEHO HA JOCTH)KEHUE CIEAYIOIINX LEJICH:

GopMUpOBaHHE HHTEIUIEKTyaJIbHO pPa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIbBHOMY MPHHITHIO PEIICHHH,
CIIOCOOHOM a1anTUPOBATHCA K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

GbopMHpOBaHHE  CHUCTEMBl XMMHUYECKMX 3HAHUM KaK  KOMIIOHEHTa
€CTECTBEHHO-HAYYHON KapTUHBI MUPA, KaK OCHOBBI ISl TIOHUMAHUSI XUMUYECKON
CTOPOHBI SIBJICHUI OKPY’KaOILEr0 MUPA, OCBOCHHE SI3bIKA HAYKU;

npuoOIIEHNE OOYYalomUXCs K CaMOCTOSITEIBHOM TIO3HABATEIHHON U
UCCJIEIOBATENILCKOM  JICSITENIbBHOCTH, K  Hay4YHbIM  METOJAaM  [O3HaHUA,
(dbopMHpOBaHKE MOTUBALIUU U PA3BUTHE CITIOCOOHOCTEN K U3YUEHUIO XUMUMU;

dbopmupoBanue  oOmEed  (QYHKIIMOHATBHOW W €CTECTBEHHO-HAYYHOU
IPaMOTHOCTH, B TOM YHCJIE YMEHHH OOBSACHATP M OLICHUBATH SIBJICHUS
OKPYAIOILEr0 MUPA, UCIIOJIb3Ys 3HAHMS U OIIBIT, MOJIYYEHHBIE IPU U3yYEHUN



XUMUH, NPUMEHITh HMX NpPH pEUIeHUH MpoOJieM B MOBCEIHEBHOM KU3HU U
TPYAOBOU JIESITETBHOCTH;

pa3BuTHE Yy OOydYaromuxcsi HMHTEpeca K M3YyUYCHHI0 XUMHH U cdepam
NESTEeIBbHOCTH, CBA3aHHBIM C XHUMHEH, MOTHBAllMg K OCO3HAaHHOMY BBLIOODY
COOTBETCTBYIOIIETO MPOGUIIS U HATIPABICHHOCTH JAIBHEHUIIIETO 00yUeHNS;

OCO3HAHUE IEHHOCTU XMMUYECKUX 3HAHUW B JKU3HHU YEJIOBEKA, MOBBIIICHHUE
YPOBHSI DKOJIOTMYECKOM KYJIbTYpPbI, HENPUATHE JIEUCTBUN, IPUHOCAIIUX BpEL
OKpY’KAIOILIEH CPENE U 3I0POBBIO JIFOAEH;

npuoOpeTeHre O0yUYalOIUMHUCS OIbITa CaMOITO3HAHMUSI, KIIFOUEBBIX HABBIKOB
(KITF0UEBBIX KOMIETEHIINUM ), HEOOXOUMBIX JJISl PA3JIMYHBIX BUJIOB ACSATEILHOCTH.

Ha yrmy6nénnoe n3ydenne ydeOHOTO peaMeTa « XUMHEs OTBOIUTCS 1mo 102
gaca B 8 m 9 wiaccax (3 yaca B HEJENI0), TO €CTh 2 Yaca B HEACNII0 3a CUET
obs3atenbHOM yactu OOIT OO0 u 1 yac 3a cu€t yactu OOIT OO0, Gpopmupyemoii
ydacTHUKaMu 0Opa3oBaTelbHbIX oOTHOIIeHui. Bcero 204 waca 3a nBa ropaa
00yueHus.



COIEP KXAHUE OBYYEHUA
8 KUIIACC

IlepBoHaYajibHbIE XUMUYECKHE MIOHATHS

XuMHsi — BaKHas 00JIaCTh €CTECTBO3HAHMSI U MPAKTUYECKOW JESATEIBHOCTU
yenoBeka. [Ipeamer xumun. Ponp Xxumum B xu3HU 4yenoBeka. Kparkue cBeneHus
00 MCTOpUM BO3HUKHOBEHHS M PA3BUTHS XUMHH. XUMHS B cUCTeME Hayk. Tema u
Bemectea. Du3nueckue U XHMMHYECKHE CBOMCTBAa BEIIECTB. ArperarHble
COCTOSIHUA BewecTB. [IoHATHE O TEOPETHYECKUMX M HSMIIMPUYECKUX METoAax
NO3HAHUSI B €CTECTBEHHBIX Haykax. I[IpencraBieHuss 0O HaAydHOM ITO3HAHUU HA
SMIUPUYECKOM YPOBHE: HAOIIOACHHUE, U3MEPEHUE, SKCIIEPUMEHT, MOJICIIUPOBAHHE,
BbluMcieHne. [IpencraBieHuss 0 HAydHOM ITO3HAHUM HAa TEOPETUYECKOM YPOBHE:
Hay4dHbl€ (haKThl, IpOOIEMa, TUIIOTE3a, TEOPHS, 3aKOH.

S3bik XxuMuK. MIcTOUHMKH XUMHUUYECKON MH(OPMAIIUH.

[lonarue o Merogax pabOThl ¢ XUMUUYECKMMHU BeriecTBamu. OOOpynoBaHue
MIKOJIbHOM XuMu4ecko sabopatopuu. IlpaBunma OGe3zomacHoro ooOpamieHus c
BEIIECTBAMHU U J1a00PaTOPHBIM 000PYOBAHHUEM.

Yucteie BemectBa U cMecH. [IpuposiHbie cMecH: BO3AYyX, NPUPOJHBIN ras,
He(Th, IPUPOJHBIE BOJABI, TOPHBIE OPOJLI U MUHEPaNbl. [IOHATHE O TOMOTEHHBIX
U TeTEPOTeHHBbIX cMecsaX. CriocoObl pa3aenenus cmeceil. OuncTka BEeIeCTB.

BemectBa u XUMHYECKHE pEAKIMU. ATOMBI U MOJIEKYJbl. XUMHUYECKHUE
aneMeHThl. CUMBOJIBI XUMMUYECKUX 3JIEMEHTOB. [IpoCThle M CIOKHBIE BELIECTBA.
Meramnel U HeMeTtauibl. BemecrBa MOJEKYJISIPHOTO U HEMOJEKYJISPHOTO
CTPOCHHUS.

Xumuueckas ¢opmyrna. BaleHTHOCTh aTOMOB XWMHUYECKHX 3JIEMEHTOB.
3aKOH IMMOCTOSHCTBA COCTaBa BewecTB. OnpeneneHne BaJIEHTHOCTH AJIIEMEHTOB I10
dbopmynam OMHApHBIX COCAMHEHMM U cocTaBieHue GopMya  OWHApPHBIX
COCIMHEHH 10 BAJIEHTHOCTH 3JeMEHTOB. (OTHOCUTENbHAas aToOMHas Macca.
OtHOcuTenbHAas MOJNEKyJsIpHas Macca. MaccoBasi 401 XUMHYECKOTO JIEMEHTA B
coenunennn. Haxoxnenue npocreiiieit ¢popMysibl BEIIECTBA IO MACCOBBIM J0JISIM
DJIEMEHTOB.

KommmuecTBo BemectBa. Moisib. MonsipHast Macca. B3auMoOCBsA3b KOJIMYECTBA,
MacChl M 4YHCJa CTPYKTYPHBIX €IWHUIl BemiecTBa. Pacdyersl mo Qopmyniam
XAMUYECKUX COeAMHEHU. MolisipHas macca cMecu BelecTB. MoJibHast J10JIA
XUMUYECKOTO JJIeMEHTa B coeauHeHuu. HaxoxnaeHue mpocteiiieit (opmyIsl
BEILECTBA IO MOJIBHBIM JIOJISIM 3JIEMEHTOB.

Ou3nyecKne U XUMUYECKUE SIBIICHUSI. XUMUUYECKasl peaklus U €€ MPU3HAKHU.
VYcnoBust IpoTeKaHUs XUMHYECKUX PEaKIMil. 3aKOH COXPAaHEHHSI MACChl BEILIECTB.
ATOMHO-MONEKysipHas teopud. Ku3Hb U aestenpHocTh M.B. JIomoHOCOBA.



XvMHUYeCKHe ypaBHEHUS. TUTBI XUMUYECKUX PEaKIUi (COeAMHEHUS, Pa3I0KEHNUs,
3aMelleHus, oOMeHa). PacueTsl Mo XMMUYECKUM ypaBHEHUSIM.

OKCIIEpUMEHTAIBHOE MW3YYEHHE BEHIECTB M SBICHHUU. 3HAKOMCTBO C
XUMUYECKON TMOCYyJI0i, ¢ mpaBuiamMu pabOThl B JabOpaTOpuM U MpUEMaAMHU
oOpaiieHust ¢ JabopaTopHbIM  oOopynoBaHueM. M3ydenue wu  omnucanue
¢u3znyecKkux CBOMCTB 00pa3lloB HEOPTaHWYECKUX BEHIECTB — METANIOB H
HemeTtaiioB. HaOmiogenue ¢usnueckux (MUIaBIeHHE BOCKAa, TasHUE JIbJA,
pacTupaHue caxapa B CTYINKE, KUIEHUE W KOHJEHCAlMs BOJbI) U XUMHUYECKUX
(ropeHue cBeuu, MPOKAJIUBAHUE MEAHOW MPOBOJIOKH, B3aUMOJCUCTBUE COABI WU
Me€Jla C COJISIHOM KHCIOTOW) siBieHWd. O3HakoMieHHe C oOpa3laMH BEIIECTB
konumuectBoM 1 Momb. HaOmiogeHwe u omucaHue MPU3HAKOB TMPOTEKAHHS
XUMHUYECKUX peakuuil (pa3jioKeHue caxapa, B3auMOJEHCTBUE CEPHOUM KUCIOTHI C
xjopuaoM Oapus, MoiaydeHue | pasioxkeHue rtunapokcuga menu (II) mpwu
HarpeBaHuM, B3aUMOJCHCTBHUE kene3a ¢ pactBopoM conu Meau (II). Msyuenue
Coco0OB  pazfeneHuss cMeced (C TMOMOIIbKD MarHuTa, (UIBTPOBAHUE,
BBINIAPUBAHUE, TUCTUWIIALMS, XpoMaTorpadus), IPOBEACHUE OUUCTKH MTOBAPEHHOU
conu. HaGmnronenrue u onucaHue OMNbITOB, WUIIOCTPUPYIOUINX 3aKOH COXPAaHEHUs
MAacChlI.

BaskHeiinmue npeacTaBuTe/ M HEOPraHUYeCKNX BellecTB

[IpencraBnenust o razax. Bo3gyx — cmech razoB. CoctaB BO3ayxa. 3aKOH
ABoragpo. Momsipublii 00bEM ra3oB. OTHOCHUTENbHAs IUIOTHOCTh Ta3o0B.
Onpenenenre OTHOCUTENBHON MOJIEKYJISIPHOM Macchl ra3000pa3HOro BEIIECTBA 110
M3BECTHOM OTHOCHUTENBbHOM TUIOTHOCTH. (OOBEMHBIE OTHOILIEHHUS Ta30B MIpH
XUMUYECKUX PEAKIIMSIX.

Kucinopon — snemMeHT W mpocroe BemecTBo. HaxoxkaeHuwe Kuciaopona B
npupojie, pU3nvecKre 1 XUMUYECKUE CBOMCTBA (pEakLUu TOPEHUs: U OKUCICHHUS).
ITponecchl oxucienuss B kuBod mpupone. Oxcunpl. [IpumeHeHne kucimopona.
CnocoObl MoTyyYeHus: KUCI0pOoaa B TaOopaTOpuu M MpoMbluuieHHOCTU. [loHsATHE O
katanu3arope. KpyroBopor xkwucimopona B mnpupoae. O30H — amIOTpOIHAsS
Monupukanus kuciopoaa. O30HOBBIA CJIOW, €ro 3Ha4YeHWE JUIs JKHUBBIX
OopraHu3MoB. Pa3pynieHue 030HOBOIO CJIOSL.

TennoBoit 3 dexT XUMHUECKOW peaklnh, TEPMOXHMHUYECKHE YpaBHEHUS,
DK30- U BHIOTEPMUUYECKUE peakuuu. TorumBo. Mcnonp30BaHue yrisi 1 METaHa B
KaueCcTBE TOIUIMBA. 3arps3HeHue Bo3ayxa. [lonarue o napaukoBom 3ddexre.

Bonopox — anemeHT M mpoctoe BemiecTBO. Haxoxknenue Bojopoaa B
npupone, (uMUecKkue U XUMHYECKHE CBOWCTBA, TPUMEHEHHE, CIOCOOBI
nonydyeHus. [lonarue o kuciaorax u consx. Mcrnonb3oBaHue BOAOPOIa B KAUECTBE
TOIUINBA.



Bona. ®dusnueckue cBoOMCTBA BOAbI. Boma kak pacTtBoputresb. PacTBOpBHI.
HacepimieHHble 1 HEHACBIIIEHHBIE PACTBOPBI. PacTBOPUMOCTH BEMIECTB B BOJIE.
@dakTophl, BIMSIONIME HAa PACTBOPUMOCTH TBEPIBIX W Ta3000pa3HBIX BEIICCTB.
CnocoObl BbIpaXK€HUs KOHIICHTPAIIMU PACTBOPOB: MACCOBas J0JIsI PACTBOPEHHOIO
BEILIECTBA, MOJISIpHAs KOHIEHTpanus. Poiib pacTBOpOB B MPUPOAE U B KU3HU
YeJI0BEKA.

Xumudeckue cBodcTtBa Bojabl. IloHarne o0 ocHoBaHusx. IlonsTtue 00
uHAMKaTopax. KpyroBopoT BoAbl B NpUPOJE. 3arpsA3HEHUE IPUPOJHBIX BOJ.
OxpaHa ¥ OYHUCTKA IPUPOIHBIX BOJI.

Knaccudukanus neopranmdeckux coemmHennii. Oxcunbl. Knaccudukarms
OKCHJIOB:  cojieoOpasytonue  (OCHOBHBIE, KHCJIOTHBIE, aM(OTEpHBIC) W
HecolsieoOpaszyromue. MexayHapo/iHas HOMEHKIATypa OKCHAOB. TpHUBHAIBHBIC
Ha3BaHUsA OKCUAOB. OU3NUECKUE U XaPAKTEPHBIE XUMUYECKUE CBOKMCTBA OKCHUJIOB
(B3auMoJIelicTBHUE C BOAOW, C KUCIOTAMH U OCHOBAHUSIMU, C APYTUMH OKCHJIAMH).
[Tonydenue OKCHIOB.

[ToHsiTHE O TUIPOKCUAAX — OCHOBAHUAX M KHUCJIOPOACOAEPKAIINUX KUCIOTaX.
Kucnorel. Knaccudukanus kucinor. MexayHapoiHas HOMEHKIATypa H
TPUBHAJIbHBbIE Ha3BaHUs KUCIOT. DU3NYECKUE M XUMUYECKHE CBOMCTBA KHUCIIOT
(B3auMoeliCTBHE C METAJJIAMU, C OKCHUJIAMH METaJJIOB, OCHOBAHUSIMU U COJISIMU).
Pan axktuBHoctm meramioB H.H. bekeroma. Ilomydenme kucnor. Kuciorel B
MIPUPOJIE, TPUMEHECHUE BAKHEUIIIUX KUCIIOT.

OcHoBanus. Krnaccudukamnuss OCHOBaHUMW: IIEJIOYM W HEPACTBOPHUMBIC
OCHOBaHUsA. MexayHapoiHasi HOMEHKJIaTypa OCHOBAaHUMU. TpuBHaIbHbIC Ha3BaHUSA
ocHoBaHuii. Illenoun, ux cBoicTBa (B3aMMOJACHCTBUE C KUCIOTHBIMU OKCHJIAMH,
KHCJIOTaMHU U COJISIMH) M CIOCOOBI moJiydeHusi. HepacTBoprMbie OCHOBaHUSI, MX
CBOMCTBA (B3aUMOJCHCTBHUE C KMCIOTAMH) M CITIOCOOBI MOTydeHHus. AM(POTEPHOCTD.
[Tonsitue 00 amM(pOTEpHBIX THUAPOKCHAAX (HA MPUMEpPE TUIPOKCHIOB IMHKA H
ATIOMHUHUS): XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C KUCIOTAMU U WIEJI0YaMHu)
Y MOJIyYEHHE.

Comu  (cpegHue, KUCIble, OCHOBHbIE, JBOWHBIE). MexayHapoaHas
HOMEHKJIaTypa cojied. TpuBnaibHblE Ha3BaHuUs cojied. @Pusnyeckue u
XapaKTEepHbIE XMMUYECKHE CBOMCTBA HAa IpUMeEpe cpenHux coneu. llomyuenue
COJIEH.

['eHeTnyeckas CBsI3b MEXKIY KIaCCAMU HEOPTaHUYECKUX COCIUHEHMUIA.

DKCIEPUMEHTAJIbHOE U3YYEHUE BEILIECTB U SBJICHUM:

KOJINYECTBEHHOE ONPEACIICHUE COAEPKAHUSI KHCIOPO/a B BO3IYXE;

MOJIy4eHHe, COOMpaHne, paclio3HaBaHUE U M3YUYCHHE CBOMCTB KUCIOPO/IA;

HAONIOICHNE B3aWMOJICHCTBUS BEIIECTB C KUCIOPOAOM U  YCIOBUH
BO3HUKHOBEHUS U MPEKPAICHUSI TOPEHHUS;



O3HAKOMJIEHUE C 00pa3aMu OKCUIOB M OITMCAHUE UX CBOWCTB;

noJiyueHue, coorpaHue, paclio3HaBaHUE W M3y4YE€HHE CBOMCTB BOJOPOJIA
(ropenue);

B3auMOJIeMCTBUE Boopoaa ¢ okcuaom meau (II);

UCCJIEIOBAHUE OCOOEHHOCTEH  pacTBOPEHHS BEHIECTB C  PA3IMYHOM
PaCcTBOPUMOCTBIO;

MIPUTOTOBJICHUE PACTBOPOB C ONPEEIECHHON MacCOBOU JI0JIEN paCTBOPEHHOTO
BEILIECTBA;

MIPUTOTOBJICHUE PACTBOPOB C OINPEACICHHON MOJISIPHOW KOHUEHTpauuen
PaCTBOPEHHOI'O BELIECTBA;

B3aMMOJICUCTBHE BOJIbI C METAJUIAMH (HATPUEM U KaJIbLUEM);

ONPEIEIICHNE PACTBOPOB KUCJIOT M IIEJIOYEHN C TOMOIIBI NHINKATOPOB;

UccleJ0BaHle 00pa3l0oB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KIaCcCOB;

u3ydeHue B3aumoencteus okcuaa meau (II) ¢ pactBopoM cepHOM KUCIOTHI,
KHMCJIOT C METAJUIAMH, PEAKLIMK HEUTpaAIN3aliu;

IIOJIyYEHHE HEPACTBOPUMBIX OCHOBAHWM, BBITECHEHHWE OJHOIO MeETalIa
IPYTUM U3 PaCTBOPA COJIH;

B3aMMOJICUCTBUE TMAPOKCUIA IMHKA C PACTBOPAMH KHUCJIOT U IEJI0YEH;

pelIeHHE OKCIEPUMEHTANBHBIX 3a7ady 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCIUHEHUI.

Iepuonnuyecknit 3akoH u Ilepumoamyeckasi cucreMa XUMHYECKHX
semenToB /I. . MenaesieeBa

Crpoenne aroMoB. XUMHUUYECKasi CBsA3b. OKUCIUTEIBHO-BOCCTAHOBUTEIBHBIC
peaKkuuu.

[lepBble TOMBITKM KJIACCU(PUKAUUU XUMHUYECKUX 3JieMEeHTOB. lloHsTHe o
rpynmnax (ceMencTBax) CXOIHBIX 3JIEMEHTOB: LIEIOYHBIX M HIEIOYHO3EMEIbHBIX
MeTajiax, TaJoreHaX, MHEPTHhIX (OJaropo/HbIX) razax. DJIEMEHTHI, KOTOpbIC
00pa3yroT aM(pOTEepHbIE OKCUJIBI U THJIPOKCH/IBI.

[lepnonnueckuit 3aKOH. OTtkpsblITHE Ilepnoamueckoro 3aKOHa.
Ileppuonuueckas cucrema xumudeckux dnemeHtoB JI. M. Menaeneesa.
Koporkonepuoanas u pnuHHOnepuogHas (opmbl Tabmuisl «Ilepuoguueckas
cuctema xumuueckux anemeHToB 1. M. MenaeneeBay. Ilepuonsl u rpynimsl (A- u
B-rpynmer).

Crpoenue aromoB. CoctaB aToMHBIX fAnep. M3orombl. PagmnoakTUBHOCTE.
DONeKTpOHBI. DJNEKTPOHHAsE OpOUTalb. DJHEPreTUYECKHE YPOBHU M TOJYPOBHH
atoma: s-, p-, d-opbutamu. ONEKTPOHHBICE KOHMUTYpallUM U DJIEKTPOHHO-
rpadpuyeckue Gopmynbl aToMOB. DHU3UYECKHII CMBICH TMOPSAKOBOIO HOMEpA,
HOMEpa MepHoJia U rpymnbl djieMeHTa. CTpoeHue 3JIEKTPOHHBIX 000JI0YEK aTOMOB
nepBbix 20 xuMHuuecKkux 31eMeHToB llepuonnueckoit cucremsl [. . Menneneena:



pacrpeneneHue JJIEKTPOHOB MO JOHEPreTUYECKHM YPOBHSM, IOAYPOBHSIM H
opoutansm. ®usnueckuii cmpica [lepuoanyeckoro 3akoHa.

3aKOHOMEpPHOCTM HM3MEHEHUA paguyca aTOMOB XHUMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX M HEMETAJUIMYECKUX CBOMCTB IO TIpynmam H IepuoaaM.
N3MeHeHne KHCIOTHO-OCHOBHBIX CBOVMCTB COCIMHEHHN XUMHUUYECKHX JIEMEHTOB B
nmepyuofax M rpynnax. XapakTepUCTHKAa XUMHYECKOTO OJJIEMEHTAa II0 €ro
nonoxxenuto B [lepnoanueckoin cucreme /1. 1. Menneneesa.

3nauenue [lepuoanueckoro 3akoHa u [lepruonnueckoil CUCTEMbI XUMUYECKUAX
BJIEMEHTOB UL pa3BUTHUS Hayku W npaktuku. . M. MenaeneeB — ydeHbId U
IpaXIaHUH.

ONEeKTPOOTPUIATENIBHOCT XUMHUYECKHX JJIEMEHTOB. XHMHUYECKas CBS3b.
Bunbl XMMHYECKOW CBSI3M: KOBAJCHTHAas IMOJIIpHAs CBsI3b, KOBAJICHTHAs
HENOJsIpHask CBsI3b, MOHHAs CBA3b. MexaHU3Mbl 00pa3oBaHUs KOBAJEHTHOM U
MOHHOM CBsI3U. DJIEKTPOHHBIE M CTPYKTYypHblE (popmysbl BemiecTB. KaTtnoHsl u
AHUOHBI.

Kpucramnnueckue u amop¢Hble BemiecTBa. TUIBI  KPUCTAIIMYECKUX
PELIETOK: MOHHAsL, aTOMHAs1, MOJIEKYJIIPHAS U UX XapaKTEPUCTHUKHU.

Crenenp oxucieHus. OmnpeneneHue CTENEHEH OKHUCIEHHs aTOMOB B
OuHapHbIX  coequHeHUsX.  OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE  PEAKIUU.
IIponieccbl OKMCIIEHHST M BOCCTAHOBJICHHS. OKHCIHMTENIM W BOCCTAaHOBUTEIIW.
CocraBnenue ypaBHEHUH ITPOCTBIX OKUCIUTENBHO-BOCCTAHOBUTENIBHBIX PEAKIUN U
paccTaHOBKA B HUX KOA(G(UIIMEHTOB METOAOM 3JIEKTPOHHOTO OaaHca.

OKCNEpUMEHTAIBHOE U3YUECHUE BEIIECTB U SIBJICHUM:

O3HAKOMJIEHUE C 00pa3aMu METaNIOB U HEMETAILJIOB,;

MOJEIUPOBAHUE CTPOEHUS MOJIEKYJ MPH TOMOIIM PHUCYHKOB, MOJEIEH,
AJIEKTPOHHBIX U CTPYKTYPHBIX (POPMYII;

IIPOBEJCHUE  OMNBITOB, WJUIIOCTPUPYIOIIUX  IPUMEPHl  OKHUCIUTENBHO-
BOCCTAaHOBUTEJIBHBIX PeaKil (rOpeHHe, peakui pa3aoKeH!s, COCAMHEHNU ).

MesxknpeaMeTHbIe CBA3H

Peannszannss MeXNpenMETHBIX CBSI3€M NpPU HM3yYEHUM XUMUH B 8 Kjacce
OCYIIECTBIISIETCS 4Y€pe3 MHCIIOJIb30BAaHME KaK OOIIMX eCTEeCTBEHHO-HAYUYHbBIX
MOHATHM, TAK U TIOHSATUIN, IPUHATHIX B OTACIBHBIX €CTECTBEHHBIX HAyKaX.

OO011e ecTeCTBEHHO-HAYYHbIE TIOHTHS: SBJICHHE (TIPOLECC), HAyUYHbIN (DaxT,
rUIoTe3a, TEOpHs, 3aKOH, aHaju3, CUHTE3, KiaccuPuKauus, MEepUOJIUYHOCTD,
HaOJI0/IEHUE, SKCTIEPUMEHT, MOJIETIMPOBAaHUE, U3MEPEHUE, MOJCITb.

®dusuka: sBIEHUS MPUPOAbI, (UINYECKUE SBICHUS, BEIIECTBO, TEIIO,
¢usznyeckue BEIMYUHBL, €AMHULBI HM3MEpeHus, oO0BEM, Macca, arperaTHbie
COCTOSIHME BELIECTBA, ATOM, JJIEKTPOH, IPOTOH, HEUTPOH, HOH, MOJIEKYJIa,



CTPOCHHE Ta30B, )XKHJIKOCTEH M TBEPIBIX (KPUCTAJUIMUECKUX) TEJ, dJICKTPHUUSCKUN
3apsijl, KOJMYECTBO TETJIOTHI.

buomnorus: 6uocdepa, hoTocuHTE3, MPOIECCH 0OMEHA BEIIECTB.

['eorpadus: armocdepa, rugpocdhepa, MHUHEpaNbl, TOPHBIE MOPOJBI,
MOJIE3HbIE UCKOIMIaeMbI€, TOTLTUBO, BOAHBIC PECYPCHI.

Texnonorus: TexHochepa, MPOU3BOJICTBO, XUMHUIECKHE TEXHOJIOTHH, CHIPHE,
KOHCTPYKITMOHHBIE MaTepPHAIIBI.

9 KJIACC

BemecTBo U XMMHYECKAsl peaKUMs

[ToBTOpenue u yriayOjeHUEe 3HAHUUA OCHOBHBIX pa3/iesioB Kypca 8§ Kiacca.
Ctpoenune aromoB. CBoHCTBA aTOMOB  XMMHUYECKHX  DJIEMEHTOB, UX
KOJINYECTBEHHBIE 151 Ka4eCTBEHHBIEC XapaKTEPUCTUKU (pamuyc,
3JIEKTPOOTPULIATEIIBHOCTD, JHEPrus WOHU3AIUN). ITocnenoBaTenbHOCTh
3aMOJHEHUST AJIEKTPOHHBIX OpOWTajeil aTOMOB MajbiXx NepuogoB. OCOOEHHOCTH
3allOJIHEHUSI  DJIGKTPOHHBIX ~ opOuTansell  aToMOB  OOJBIIMX  MEPUOOB.
[lepuoanyeckass cucremMa XUMHYECKHX OJJIEMEHTOB B CBETE IMPEACTABICHUN O
ctpoeHun aroma. CTEneHb OKUCIEHUS W BaJIEHTHOCThb. lIpencraBieHue o
IIEPUOINYECKON 3aBUCUMOCTH CBOWCTB XUMHUYECKUX AJIEMEHTOB
(2JIEKTPOOTPHULIATEIIBLHOCTb, OKHCJIMTEIbHO-BOCCTAHOBUTEIIbHBIE CBOIICTBA,
KHCJIOTHO-OCHOBHBIE CBOMCTBA OKCUJIOB U THAPOKCUIOB) OT CTPOCHUS aTOMA.

Crpoenue BelecTBa. BemiectBa B TBEPAOM, XHAKOM M Ta3000pa3zHOM
COCTOSSHUM. Buabpl XUMHYECKOW CBSI3M: HMOHHAsl, KOBAJICHTHAs (HEMOJspHAs,
noJispHasi); OOMEHHBIH W JIOHOPHO-AKIENTOPHBIM MEXaHW3M 00pa30BaHUs
KOBAJICHTHOM CBSI3H.

MexxMoneKysipHble B3auUMOJICUCTBUS (BOJIOPOJHAS CBs3b, CWIbl BaH-mep-
Baanbca). Tunbl KpucTasIMuecKuX pelIeTOK — aTOMHasi, HOHHAsI, MEeTaJUTMYecKas,
MOJIEKYJISIpHAsI — M1 OCOOEHHOCTH MX CTPOCHHUSI. 3aBUCUMOCTh CBOWCTB BEIIECTBA OT
THINA KPUCTAJUIMYECKOUN PEIIETKU U BUJIA XUMAYECKOMN CBSI3U.

OCHOBHbIE ~ 3aKOHOMEPHOCTH  NPOTEKAaHHs ~ XUMHUYECKUX  PEaKIHil.
Knaccudukanus XuMAYECKUX peakluid MO Pa3INYHbIM MpHU3HaKaM (M0 YUCITY U
COCTaBYy YyYacTBYIOIIUX B pEAKIMU BEIIECTB, IO TEIIoBOMYy 3(PdeKTy, Mo
U3MEHEHUIO CTENEeHeW OKUCIICHUS XUMHYECKUX DJIEMEHTOB, MO OOPAaTHUMOCTH, IO
Y4acTHUIO KaTaau3aTopa, o arperaTHOMY COCTOSIHUIO PEarupyroluX BEIIECTB).

DNeMeHThl XUMHUYECKON TEpMOJMHAMUKH. ODHEPreTHKa XHUMHYECKUX
peakiuii. TeroBoil 3(ppeKkT XUMHUUECKON peakiuu. DK30- U DHAOTEPMHUUECKHUE
peakunu, TEPMOXMMHUYECKHE ypaBHEHHUs. 3akoH Il'ecca W ero cliencTBusl.
Bpruucnenus no TepMOXUMHUYECKUM YPABHEHHUSIM.



[loHATHE O CKOPOCTH XMMHUYECKOW peakUHMH. 3aKOH JEMCTBYIOIIMX MAacc.
@akTopbl, BAUAIOIINE HA CKOPOCTh XMMHUYECKOW PEaKIHUHU. DHEPrusi aKTHBALUU.
[Toustue o katanuze. ®epmeHThl. UTHTHOUTOPBHI.

[TonsiTe 06 0OpaTUMBIX U HEOOPATUMBIX XUMHUECKHUX peakiusax. [lonstue o
XMMHUYECKOM paBHOBecun, mnpuHoun Jle Illarense. VYcnoBus cMmemeHus
XUMHYECKOTO paBHOBecHsl. PaKTOphI, BIMSIOIINE HA COCTOSIHUE XUMHUYECKOTO
paBHOBecusa. [IporHo3npoBaHHe BO3MOKHOCTH  IPOTEKAHUS  XUMHUYECKUX
MPEBpALICHU B Pa3IMYHBIX YCIOBHUSIX HA OCHOBE IMPEICTABICHUA 00 M3yueHHBIX
AJIEMEHTaX XUMUYECKON KHHETUKHU U TEPMOJIUHAMUKHU.

OKHCIIUTENEHO-BOCCTAHOBUTEIILHBIE pEeaKIHH. OxHCIUTENBHO-
BOCCTAHOBUTEIbHBIE CBOMCTBA XUMHUYECKHUX 3JIEMEHTOB, 3aBUCHUMOCTb OT CTEIECHU
OKHCJIEeHUs. BaHble OKHMCINTENM W BOCCTaHOBHUTENW. [lepMaHraHat Kajus
(xapakrepuctuka). CocTaBleHHE YpPaBHEHHH OKHCIHUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxiuii ¢ UCMOJIb30BaHUEM METO/Ia SJIEKTPOHHOT0 OanaHca.

DNEKTpONUTHYECKAsT AUCCOLMANMS. XUMUYECKHE pPEaKIHH B pPACTBOpaXx.
Teopuss 27EKTPOIMTUYECKOM  Jaucconuanuu. PacTBopeHne Kak  (U3HKO-
xumudeckuid npouecc. [IonaTre o ruapaTax U KpUCTALIOTUAPATAX. DIEKTPOIUTHI
U HEIEKTpOIUTHL. KaThoHBI, aHMOHBI. MeEXaHHW3M JUCCOLMALMM BEIIECTB C
pa3IMYHBIM BHUJIOM XUMHUYECKOM CBs3U. CHilbHBIE M CHaOble AJIEKTPOJIUTHI.
Crenenb nuccouuanuy, KOHCTaHTa auccouuanuu. oHHOE Mpou3BeeHUE BOJBI.
Bopoponubeiii  mokaszarenb. MHAUKATOPBI. DIEKTPOJMTHYECKAs IHCCOLMALIMUS
KHCJIOT, OCHOBAHUM U COJICH.

Peakuun nonHoro ooMeHa. Y clioBHs MPOTEKAHUS PEaKIIM HOHHOTO OOMEHa.
MonekynspHble, OJHbIE U COKPAIIEHHBIE MOHHBIE YpaBHEHUS peakunii. CBoMCTBa
KHCJIOT, OCHOBaHUN M COJIed B CBETE MPEACTABICHUN 00 3IIEKTPOIUTHYECKOU
nucconuanuu. KauecTBeHHbIE peakliMi Ha HOHBI.

I'mpponu3 coneii. loHHBIE ypaBHEHUS THAPOIU3a COJEH. XapakTep Cpenbl B
BOJIHBIX PACTBOPAX COJIEH.

DKCIEPUMEHTAIBHOE HW3YYEHUE BELIECTB W SBJIICHUW: O3HAKOMIJICHHE C
MOJENIAMH KPUCTANTMYECKUX PEIIETOK HEOPraHWYECKHX BEIIECTB — METAJIOB U
HeMeTasuioB (TpaduTta 1 anmasa), CIIOKHBIX BEHIECTB (XJI0pUIa HATPUs);

MCCJIEIOBAHNE 3aBUCHMOCTH CKOPOCTH XMMUYECKOM PEaKLUy OT BO3JAECHCTBUSA
pazTuYHBIX (aKTOPOB;

OTBITHI, MJUTFOCTPUPYIOUTUE OOPATUMOCTh XUMUYECKUX PEAKIIUI;

UCCJIEIOBAHUE DJIEKTPONPOBOJHOCTH PACTBOPOB, Ipolecca AUCCOLUMALNN
KHUCJIOT, IIIEJI0YEH U COJICH;

IIPOBEICHUE ONBITOB, WIIOCTPUPYIOIIUX MPU3HAKH IMPOTEKAHUS pPEAKLIUN
MOHHOTO 0OMeHa (00pa3oBaHUEe OCaJKa, BhIJICJIEHHUE ra3a, 00pa30BaHUE BObI);



MPUMEHEHUE MHIUKATOPOB (JlakMyca, MEeTHIIOpaHka U (eHondraienHa) ass
ONPEAEITICHHS XapaKTepa CPEAbl B PACTBOPAX KUCIOT, OCHOBAHUM U COJIEH;

MIPOBEJCHUE  OMNbBITOB, WJUIIOCTPUPYIOIIUX  IMPUMEPHl  OKHUCIUTENBHO-
BOCCTAaHOBUTEJIbHBIX PEAKIUH (TOpEHHE, PEaKIUU Pa3I0KEHUs, COCTUHECHHS);

pacro3HaBaHWE HEOPraHWYECKHUX BEHIECTB C IIOMOIIBK) KAa4€CTBEHHBIX
pEaKUMil HAa UOHBI,

pelIeHrne AKCHEPUMEHTANBHBIX 3a7ad 1o TemaM: «OKUCIUTEIBHO-
BOCCTAaHOBUTENbHBIE peakuum», «l'maponns conei», «IEKTPONIUTHUECKAS
JTUCCOLIAALIMS.

HemeTaJyibl 1 MX COeAMHEHUA

OO6mast xapakTepucTuka HeMmeTaioB. (OCOOEHHOCTU CTPOEHUsT aTOMOB
XUMHYECKUX DJIIEMEHTOB, IPOCTBIX BEIIECTB, amioTponus. OKUCIUTEIBHO-
BOCCTAHOBUTEbHBIE CBOWCTBA HemeTauioB. (CpaBHUTENbHAs XapaKTEPUCTHKA
COEIMHEHUN HEMETAILIOB.

OO6mast xapakTepucTuka rajgoreHoB. (OCOOEHHOCTH CTPOCHHUSI aTOMOB,
XapaKkTepHble cTeneHu okucieHus. CTpoeHue u (PU3MUECKHE CBOMCTBA MPOCTHIX
BEIIECTB — TrajJoreHoB. XHMHUYECKHE CBOMCTBA Ha MpHUMEPE  XJIOpa
(B3aumojeiicTBHE C  MeTalllaMH, HEMeTa/ulaMH, BOJOH,  IIEJI0YaMu).
XnopoBogopoa. ConsHass  KUCIOTa, XUMHYECKHME CBOMCTBA, IOJYYCHHE,
npuMeHeHue. JleicTBue XxJjopa MW XJOPOBOJOPOAA HA OpPraHU3M YEJIOBEKa.
Baxnenmme xyopuabl W HUX  HaxoxaeHue B npupoae. [lonsatue o
KHCJIOPOJICOJIEPKAIIUX KACIOTaX XJIOpa U UX COJISIX.

VVIA-rpynnbel. OcoOEHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEMECHU
okuciienusi. CTpoeHue U GU3NIECKUE CBOMCTBA MPOCTHIX BEILIECTB — KUCIOPOAa U
cepbl. AJUTOTpOINHBIE MOAU(UKAIIMN KUCIOPOJa U CEepbl. XMMHUUECKHE CBOMCTBA
cepbl (B3aMMOJIEHCTBUE C HEMETaUlaMH, METaUlaMH, KOHIIEHTPHUPOBAHHBIMHU
a30THOM u cepHOil kuciotamu). CepoBOAOPOJ], CTpoeHue, ¢GU3HUECKUE W
XUMUYECKUE CBOMCTBAa (KHUCIOTHBIE W BOCCTAaHOBUTENbHBIC CBOMCTBA). OKCHUIIbI
Cephbl KaK MPEACTABUTENN KHUCIOTHBIX OKCUIIOB. CEepHHUCTasl KHCJIOTa U €€ COJIM.
Cepnas kuciora, ¢uU3MYECKMe U XUMHUYECKHEe CBOMcTBa (0oOlIuMe  Kak
MPEACTaBUTENS Kjacca KUCIOT M crnerudpuyeckne). Coilu CEepHOM KHCIOTHI.
XVUMHUYECKHUE PEaKIINH, JISKAIINEe B OCHOBE MPOMBIIIIEHHOTO CIOCO0a MOTyYeHUS
cepHOil kucnoThl. [IpencraBieHuss 0 XUMHUYECKOM TMPOU3BOJICTBE U CBSI3aHHBIX C
HUM Tipodeccusix. [IpuMeHeHue cepHoi KHUCIOTHI M cyib(paroB. KauecTBeHHBIC
peakimu Ha CyiabQuUT-, cynbbua- u cyiabdar-annonsl. Haxoxxnenue cepel u ee
COCMHEHUNA B TpuUpoAe. XHMHUYECKOE 3arpsi3HEHHE OKPYXKAIIEH Cpelbl
COCIMHEHUSIMU Cephbl (KUCIOTHBIC JOXKIH, 3arps3HEHHE BO3ayXa), CIOCOOBI €ro
MPEIOTBPAILLICHUS.



OO6mast xapakrepuctuka 3yeMeHTOB VA-rpynnbl. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHbIE CTEIIEHN OKUCIICHUSI.

A30T, pacmpocTpaHeHuEe B Mpupoje, PU3nYecKkue U XUMHUYECKHE CBOMCTBA
(B3auMOJIeHCTBUE C METaJlJIaMHU, BOJIOPOJOM, KHUCIOpoaoM). KpyroBopor azora B
npupone. AMMHAK, €ro (QHU3MYECKHE U XUMHUYECKHE CBOMHCTBA (OKHUCICHUE,
OCHOBHBIE CBOWMCTBAa BOJHOTO pacTtBopa), NPHUMEHEHUE W TOJyYECHHE B
nabopaTopud W TMPOMBINIICHHOCTH. VOH aMMOHHUS, TOHOPHO-AaKIENTOPHBIN
MexaHu3M ero oOpaszoBanus. Conu aMMOHHMS, WX (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (pa3joKeHHWEe W B3aUMOJECHCTBUE CO IIEJI0YaMHu), MPUMEHEHHE.
KauectBennas peakuusi Ha uoHbl amMmmonus. Oxcuasl azota (I, II, III, IV, V).
AzoTucTtas Kuciorta. A30THast KUCJIOTa, €€ MOIy4YeHne, (GU3NUeCKUe U XUMHUIECKHE
cBoiicTBa (0OIIME Kak NpEACTaBUTEN Kiacca KHCIOT M cleuuduueckue),
npUMeHeHHe. XHMHUYECKUE PEaklMM, JIEKAllue B OCHOBE IIOIYYEHHUs a30THOU
KHCJIOTHI B IPOMBILILIEHHOCTU. HuTpatel © HUTpUTHL. KauecTBEHHbIE peakiuu Ha
HUTpaT- U HUTPUT-aHUOHBI. XUMHUYECKOE 3arps3HEHUE OKPYKAIOIIEH Cpe.bl
COCIMHEHHUSIMU a30Ta (KHCIIOTHBIE JOXKIW, 3arpA3HEHUE BO31yXa, MOYBHI H
BOJIOEMOB).

®ochop, ammorponHsie Moauduxanuu ¢dochopa (Oenblii W KpacHBIU
docdop), puznueckre U XUMMUUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C METaJlJIaMU,
KHCJIOPOJOM, TaJIOT€HaMH, KOHIIEHTPUPOBAHHBIMHU a30THOM U CEPHOU KHUCIOTAMH).
Oxkcunpl pocopa (I, V), pochopnas kucimora, puznyeckue U XUMHUYECKHE
cBoiicTBa, monyyeHue. KauectBennas peakuus Ha docdar-uonsl. [Ipencrapnenus
o rajorenuaax (ocdopa (111, V).

[lonsiTue 0  MuUHepanbHBIX  yaoOpeHusax. A30THble, (ochopHbie,
KOMILUIEKCHbIE yAOOpeHUsl. XHMHUYECKOE 3arpsA3HEHUE OKPYKAIOIIEH Cpelibl
coeIMHEHUsAMU a3oTa u docdopa.

OO6mast xapaktepuctuka 31aeMeHTOB [VA-rpymnmbl. OcoOOEHHOCTH CTPOEHUS
aTOMOB, XapaKTEPHbIE CTENIEHU OKUCIICHHUS.

VYrnepoa, annorponHsie Moaudukanuu (rpadgut, anmas, QysiepeH, rpades,
HAaHOTPYOKH), (u3nyeckue ¢ XUMHYECKHME CBOMCTBA MPOCTHIX BEIIECTB
(B3anMOJeHCTBHE C METaJUIAMH, HEMETAJIJIaMH, KOHIIEHTPUPOBAHHBIMU a30THOU U
cepHoil kucnoramu). [lonsitue 06 anpcop6iuu. KpyroBopot yrieposa B npupoje.
Oxcunpl yriieponaa, nx GU3NIECKUe U XUMUYECKHUE CBOMCTBA, ICHCTBHUE HA JKUBBIC
OpraHMU3MBbl, MOJTYYEHHE U NMPUMEHEHHE. DKOJOrnYecKre MpodieMbl aTMochepsl,
cBsizaHHble C okcuaoM yriepoaa (IV). VYroibHas KucioTta M €€ COJIM, HUX
du3nueckue U XMMUYECKHME CBOMCTBA, MOJydeHHEe W TmpumeHeHue. KapOoHartsl,
TUAPOKApOOHAThI, WX CBOWCTBAa. KauecTBeHHas peakius Ha KapOOHAT-MOHBI.
Hcnonp3oBanne kKapOOHATOB B OBITY, MEIMIIMHE, MTPOMBIIIUICHHOCTH U CEIIbCKOM
XO35HCTBE.



[lepBoHavasbHbBIE MOHATUSL 00 OPraHUYECKUX BEIIECTBaX KaK O COCIMHEHUSIX
yriaepoja: yriieBoJOpOAbl (METaH, 3TaH, 3TUJIEH, alEeTUJIEH), 3TaHOJ, TJMLEPHH,
yKCycHasi kuciota. [IpupoaHbie UCTOYHUKHU YTIE€BOJOPOAOB (Yyroib, PUPOIHBIN
ra3, HepTb), MPOIYKTHl UX MEPEpadOTKHU, UX POJb B OBITY U MPOMBIIUICHHOCTH.
[TonsiTue 0 OMOJOTUYECKH BAXKHBIX OPraHWYECKUX BEIIECTBAX — KHUpax, OenKax,
YyIJIEBOJaX — M HMX POJM B KU3HM 4YEJIOBEKa. EJIHMHCTBO OPraHUYECKHX U
HEOPraHUYECKUX COEIUHEHUM.

Kpemuuii, ero ¢usmueckne M XMMHUYECKHE CBOWCTBA (B3aMMOJCHCTBHE C
METaJUIAMH, KUCJIOPOJOM, YIIEpOJOM, rajJoreHaMu), NOJy4eHHE U MPUMEHEHHE.
Ponb kpemuust B npupojie u texuuke. Oxeun kpemuus (IV), kpemHueBas Kuciora,
CUWJIMKATBI: (PU3WYECKUEe U XUMUYECKHE CBOMCTBA, MOJY4YCHHE W NPUMEHEHHUE B
OBITY U TIPOMBIIICHHOCTH. BakHeiue CTpouTeIbHbIE MaTepHalbl: KepamMHuKa,
CTEKJIO, IIEMEHT, 0eTOH, >kene300eToH. [IpobiemMbl Ge30MacHOr0 MCMOIb30BaAHUS
CTPOUTENIHLHBIX MAaTEPUAJIOB B MOBCEIHEBHOM JKU3HHU.

bop. Ocobennoctu crpoenus aroma. OOIIME MPeACTaBIeHUs 0 PU3NYECKUX
U XUMUYECKUX CBOICTBaX. bopHas kucmnora.

DKCIEPUMEHTAIBHOE N3YUEHUE BELIECTB U SBICHUI:

03HAaKOMJIEHHUE C 00pa3liaMu IPUPOTHBIX XJIOPUIOB (TaIOT€HUIOB);

MIPOBEJICHUE OIBITOB, OTPAKAIOMINX (PU3NYECKUE U XUMUYECKHUE CBOWMCTBA
raJlIor€HOB U UX COCIUHCHMI;

M3y4YE€HUE CBOMCTB COJITHOM KUCIIOTHI;

MIPOBE/ICHNE KAaUeCTBEHHBIX PEAKITUN Ha XJIOPHUI-, OPOMUJI- U UOTUA-UOHBI U
HaOJII0/ICHUE MPU3HAKOB UX MPOTEKAHUS,

O3HAKOMJICHHUE C 00pa3IiaMu CEPhI U €€ MIPUPOIHBIX COCTUHEHHUI;

HaOJIOJIeHHe  mpolecca  OOyrIMBaHMS — caxapa oA  JeWCTBUEM
KOHIIEHTPUPOBAHHOM CEPHOM KUCJIOTHI;

U3YYeHUE XUMHUECKIX CBOMCTB pa30aBiI€HHON CEPHON KHUCIIOTHI;

MPOBEICHUE KAYECTBEHHBIX PeaKIuii Ha Cyabdu-, cyabGur- u cynbdar-
MOHBI U HAOJII0/ICHUE TPU3HAKOB MX MPOTEKAHMUS;

O3HAaKOMJIEHWE C (PU3MYECKMMU CBOMCTBaMHM a3zoTra, Qocpopa u uxX
COEIMHEHUI, 00pa3iiaMu a30THBIX U POCPOPHBIX yI0OpEHHUI;

MOJIy4eHHe, COOMpaHue, paclo3HaBaHUE M U3y4YeHHE CBONCTB aMMUaKa,
M3y4YEHUE CBOMCTB COJIEM aMMOHUSI;

MPOBEJICHUE KaUYE€CTBEHHBIX PEakKIMii Ha MOH aMMOHHS, HUTPUT-, HUTpAT- U
dbocdar-uoHbI U U3yYEHUE MPU3HAKOB UX MPOTEKAHUS,

M3yYEHUE B3aUMOJICHCTBUS KOHUEHTPUPOBAHHON a30THOM KUCIIOTHI C MEIBIO,
CBOMCTB (hoC(HOpHON KUCIOTHI U €€ COJIeH;



O3HAKOMJICHUE C MOJIENSIMU KPUCTAJUIMYECKUX PEUIETOK anMmasa, rpadura u
dymiepeHa, ¢ mpoIeccoM aacopOlMu PaCTBOPEHHBIX BEIIECTB aKTHBHUPOBAHHBIM
YIJIEM U YCTPOMCTBOM MPOTHUBOTa3a;

NoJlyuyeHue, coonpaHue, pacrno3HaBaHUE W U3YYECHHUE CBOMCTB YIJIEKHCIIOTO
rasa;

MPOBEICHUE KAYECTBEHHBIX pEakiuid Ha KapOOHAT- W CHJIMKAT-UOHBI H
W3y4YECHUE MPU3HAKOB UX MPOTCKAHUS;

M3y4YCHHUE B3aNMHBIX IMPEBpaIICHU KapOOHATOB U THAPOKApOOHATOB;

O3HAKOMJICHHE ¢ oOpaslamMu TPUPOAHBIX KapOOHATOB W CHJIMKATOB, C
MNPOAYKIIMEN CHIIMKATHON MTPOMBIIIJIEHHOCTH;

pELIECHHE 3KCIIEPUMEHTANIBHBIX 3a/1a4 10 TeMe «Ba)kHelIlIne HeMEeTauIbl U UX
COCIMHECHUSD).

MeTasuibl 1 X COeTUHEHUS

OO6mme cBoiictBa MerauioB. OOmias XapakTepucTUKa XHMHYECKHUX
AJIEMEHTOB — METAJUIOB HA OCHOBAHUM MX MOJOKEHUA B [lepmoandeckon cucreme
xuMuueckux emeHToB /. . MenneneeBa u crpoenust atoMoB. Metauisl A- 1 b-
rpynin. CTpoeHuE€ MPOCThIX BEHIECTB — METAUIOB. MeTtauinueckas CBSI3b U
MeTa/NInyecKasi KpucTajuimueckasi penieTka (MpuMUTUBHAS KyOudeckasi, 00bEMHO-
LIEHTPUPOBAaHHAS KyOuueckasi, IrpaHELICHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHas IJIOTHOYMAKOBaHHAs). 3aBUCUMOCTh (PU3MYECKHUX CBOWCTB
METAJUIOB OT CTPOEHHSI KPUCTALIOB. OJJEKTPOXUMHUYECKUN PAN HANPSHKECHUN
MeTaioB. O0IIre XUMHUYECKHE CBOMCTBA MeTa/IoB. O0IIHe CrIOCOOBI MOTYyUYEHUs
METAJIJIOB, METAJLUTYPIHsl. DIEKTPOJIN3 PACIUIABOB U PACTBOPOB COJIEH KaK OJIUH U3
CIOCOOOB TMONy4YeHUs: MeTauioB. lIoHSATHE O KOpPpO3MHM METaIOB, OCHOBHBIE
CcrocoObl 3aluThl MX OT Koppo3uu. CmuaBbl (CTajb, YYTyH, IIOPATIOMHUHUIM,
OpoH3za). [IppmMeHeHre MEeTaIoB U CIUIABOB B OBITY M ITPOMBIIIJICHHOCTH.

Memannwvt A-2pynn

[Ilenounbie MeTaIbl: MMOJOXKEHHUE B lleproanueckor cUCTEME XMUMUYECKUX
anemeHntoB /. . MeHnneneeBa, CTpOEHHME HX aTOMOB, HAXOXKIEHUE B NPHUPOJE.
dusznvecKkre U XMMUYECKUEe CBOMCTBA (Ha MPUMEPE HATPUS U KaJIUsl), OTyUYCHHE.
Okcunpl ¥ THAPOKCUIBI HATPUA U Kanus. [[puMeHeHne 1eI0YHbIX METAIOB U UX
coeMHeHUN. bruonornueckas poJyib HaTpUs U KaJusl.

[Ilenouno3eMenbHbIE META/UIbl MarHMd W KajbLUH: IIOJIOXKEHHE B
[Tepuomnueckon cucreme xumuueckux aneMmeHtoB . M. MenneneeBa, crpoeHue
UX aTOMOB, HaX0XJAeHUE B IIpupoae. PU3NUeCKre U XMMUYECKUE CBOMCTBA MarHus
U Kanplivs. Baxuelllne COEAWHEHUs] Kalblusg W MarHusi (OKCUJ, THUIPOKCHU],
COJIM), CBOWMCTBa, MpuMeHeHue. JKECTKOCTh BOJBI M CIOCOOBI €€ YCTPaHCHHS.
Kpyroeoport kanplus B Ipupoze.



AmmromMuHHI: TIos10)KeHue B [leproanyeckoi cUCTEME XUMHUYECKUX JIEMEHTOB
J. . Menneneesa, crpoeHue aroMa, HaxoxiacHue B mnpuponae. dusnueckue u
XUMUYECKHNE CBOMCTBA amtoMHUHMS. AMGPOTEpHBIE CBOMCTBA OKCH/Ia U THAPOKCHIA
amomuHus. [[puMeHeHne amOMUHNS U €T0 CILIABOB.

Memannot b-2pynn

OOmast xapakTepucTuka MeTauioB b-rpynn  (MOOOYHBIX TOATPYIII):
nonoxkenue B Ilepuonnueckoir cucreMe xumuueckux aneMeHto J[. .
MenneneeBa, 0COOCHHOCTH CTPOEHUS aTOMOB. SIBIIEHHE «IIpOBajay 3JEKTPOHA HA
MpuUMeEpe CTPOSHHUS aTOMOB Xpoma, MeH, cepedpa. BameHTHbIE COCTOSIHHSI aTOMOB
d-37IeMEHTOB, CTENEHW OKHUCICHHS AaTOMOB B COCIMHEHUSAX. 3aBUCHUMOCTD
KHCJIIOTHO-OCHOBHBIX CBOMCTB OKCHIOB M THAPOKCHIOB METAJUIOB OT 3HAYECHUS
CTENIEHU OKHCIJICHUS AJIEMEHTa B COCJMHEHHH (Ha MpUMEpEe COSIUHEHUN Xpoma).
[TepBoHayanbHBIE NPEACTABICHUSA O KOMIUIEKCHBIX COCIUHEHUSX.

Menps u cepedpo: CTpoeHHE aTOMOB, CTETEHH OKucieHusa. OOIme KpaTkue
MpeACTaBICHUs] O (U3NYECKUX U XUMUUYECKUX CBOMCTBAX MPOCTHIX BEIIECTB
(B3auMOJEHCTBHE C KUCIOTaMHU-OKUCITUTEISIMU), 00 UX OKCHAaX, THAPOKCUAAX U
coJiiX, UX npuMeHeHuu. [IpencraBieHus o0 aMMHaYHBIX KOMILIEKCax cepedpa u
meau. KauecTBeHHBbIE peakiiiy Ha KaTHOHBI Meu (2+) u cepebpa.

[{uHK: cTpoeHue aToMa, CTETIEHb OKUCIICHHSI. XapaKTepUCTUKA (PU3HUECKUX U
XUMUYECKUX CBOMCTB, MPUMEHEHNE, aMPOTEpHbIE CBOMCTBA OKCHAA U TUIPOKCHIA.
KauecTBeHHbBIE peaKIuy HA KATUOHBI IMHKA.

Keneso: crtpoeHue aroma, CTENEHU OKHUCiIeHUs. Haxoxxaenwe B mpupone.
du3nyecKne U XUMHYECKHE CBOMCTBA XKeJe3a, IPUMEHEHUe. bruosiornyeckas pob
xenesa. Oxcuawl, ruapokcuasl U conu kenesa (II) u sxemeza (III), ux cocras,
CBOMCTBA M moJiydyeHHe. KauecTBEHHBIE pEaKIMM Ha KATHOHBI Xeneza (2+) u
xene3a (3+). UyryH u ctayip — criaBbl kesie3a. [I[pon3BoicTBO dyryHa M CTaju.
DKOJIOTUUECKHE MPOOIEMBI, CBSI3aHHbBIE C METAJLTYPTrUYECKUMU TTPOU3BOICTBAMM.

DKCIEPUMEHTAIILHOE U3YUEHHE BEILIECTB U SBJICHUM:

O3HaKOMJIEHME ¢ oO0pasllaMd METa/lIOB M CIUIaBOB, HMX (PU3UYECKUMHU
CBOMCTBaMU,;

MOJIEJIMPOBAHUE METATUIMYECKON KPUCTAUIMYECKON PELIETKH;

M3y4YCHUE B3aUMOJCHCTBUS METAUIOB C BOJOW, C pPAaCTBOPaMM COJIEU U
KHUCJIOT, MCCJIEJOBAaHUE MPOIIECCOB 3JIEKTpoJin3a pacTBopoB xyopuaa meau (1) u
MOJU/Ia Kaaus, KOPPO3UU METAIIJIOB;

U3y4eHUE OCOOCHHOCTEW B3aMMOJICHCTBUSI OKCHUIOB KaJbIIUS W HATPHUS C
BOJI0#1, UX TUAPOKCUIOB — € okcuaom yriaepoaa (IV) u kucinoramu;

M3Y4YCHHUE CBOMCTB KapOOHATOB U THAPOKAPOOHATOB KAJIBIIHSI, )KECTKOU BO/IBI,

M3y4YE€HHUE MPOIECCOB MOIYyUYECHHUS TUAPOKCHUAOB KEJI€3a, UX XUMUUYECKHUX
CBOJICTB,;



U3y4YeHUE MPU3HAKOB MMPOTEKAHUSI KAU€CTBEHHBIX PEaKMii Ha MOHBI (MarHus,
KaJblIMs, ATIOMUHUS, ITMHKA, XKele3a (2+) u xkenesa (3+), meau (2+);

HaOJIOZICHUE U ONMKMCAHWE OKpPAIlIMBAHUS ITUIAMEHU MOHAMH HATpPHs, Kalus U
KIS,

ucciaenoBanne aM()OTEPHBIX CBOMCTB THAPOKCHIA ATIOMHHUS, THAPOKCHIA
xpoMa (IIT) u rugpokcuaa HUHKA;

PEILICHUE S3KCIIEPUMEHTANBHBIX 337a4 M0 TeMe «BaxkHEeHIne MeTaulbl U UX
COEUHEHUSD.

XuMus U OKpY:KaIIas cpeaa

BemecrBa u Marepuanbl B IMMOBCEJHEBHOM >XW3HU YeEJIOBEKAa. BaxHeimue
BEIIIECTBA U MaTepuaibl, 00JAaCTU MX MpUMEHEHHUs. be3omacHoe HCMOIb30BaHUE
BEIIECTB U XMMHUYECKHX peakiuuii B ObITy. IlepBas momMomb mpu XUMHYECKHX
0’KOrax U OTPABJICHUSAX.

HoBble MaTepuranbl ¥ TEXHONIOTHU. [[pUHIINIBI «3€JIEHOW XUMUW.

OCHOBBI JKOJIOTMYECKOM TPAMOTHOCTH. XWMHUS H 370pPOBbE. 3HAUCHHE
U3Y4aeMbIX XMMHYECKUX SJIEMEHTOB M MX COCAMHEHHMM Il (HYyHKIIMOHUPOBAHMS
opranusma uesnoBeka. [loHsTue o 310poBoM 00pase KU3HH.

XUMUYECKOE 3arpsi3HEHUE OKPYKAIOUIEH Cpeibl. IKOJIOTHYECKHUE TTPOOIJIEMBbI,
CBSI3aHHBIC C COEAMHECHUSIMM YTIIEPO/Ia, a30Ta, CEPbI, TSHKEIbIX MeTaIIoOB. [loHsTHE
o IIJIK. Ponp XuMuu B pelieHuy SKOJIOTHIECKUX ITPOOIIeM.

OKCIIEpUMEHTAIbHOE H3Y4Y€HUE BEIIECTB U SBJICHUN: O3HAKOMIICHHE C
oOpasiiaMu MaTepuayioB (CTEKJIO, CIUIaBbl METAJJIOB, MOJMMEPHBIE MaTepuabl),
ONPEAECIICHUE KHUCIOTHOCTH MPUPOIAHBIX BOJ, MOJEIMPOBAHUE IIpoLEecca
00pa30BaHUsI KUCIOTHOTO JOXK/Isl, U3yUYCHHUE €ro BO3JACHCTBUS HA MaTEpUAIbI.

IloBTOpeHne U 00001IeHHEe 3HAHUII OCHOBHBIX pPa31ejioB KypcoB 89
KJI1ACCOB

[Iepunonnueckuit 3akoH U [lepuoanueckas cucreMa XUMUYECKUX SJIEMEHTOB B
CBETE MPEACTABJICHUNA O CTPOCHUSI aTOMa. 3aKOHOMEPHOCTH B U3MEHEHUHU CBOWCTB
XUMHUYECKUX JJIEMEHTOB U UX COCMHEHUN B IEPUOAAX U TPyINax.

CtpoeHue BelecTBa B TBEPJOM, KHUIKOM U ra3000pa3HOM COCTOSIHUM. BuUbI
XUMUYECKOUN CBS3U. 3aBUCHMOCTh CBOMCTB BEIIECTBA OT TUMA KPUCTAIIIUMYECKOU
PEIIETKHA U BUJIa XUMUYECKOMN CBSI3H.

Knaccudpukanyss XUMHUECKUX PEAKIUA 10 Pa3IudHBIM  IMPU3HAKAM.
[IporHo3upoBaHre BO3MOKXHOCTA TMPOTEKAHUS XUMHUYECKHUX TMIPEBpAIICHUNA B
Pa3IMYHBIX YCJIOBHSX HAa OCHOBE MNPEACTABICHUA XUMHYECKOW KUHETHUKH U
TEPMOIMHAMHUKH.

XUMHUYECKHE peakuuu B pactBopax. ['maponus coneil. Peakium okucieHus-
BOCCTAHOBJICHUS. DJIEKTPOJIU3.



CBoiicTBa KHCJIOT, OCHOBaHMW U COJied B CBETE€ IMPEJCTaBICHUN 00
ANEKTPOIUTUYECKOM  AUCCOIMALIMM U OKHUCIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIusx.

Mescnpeomemmnbnie ceasu

Peanmmsanpss MeXNpenMETHBIX CBSA3€M NpPU HM3yYEHUM XUMUHA B 9 Kiacce
OCYILIECTBJISIETCA 4Y€pe3 HCMOJb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX
NOHSATHN, TaK U HOHITUM, IPUHATHIX B OTAEIBbHBIX ECTECTBEHHBIX HAyKaX.

OO011e ecTeCTBEHHO-HAYYHBIE TIOHTHS: SBJICHHE (TIPOIECcC), HAyYHbIN (PaxT,
TUI0TE3a, TEOpHs, 3aKOH, aHajiu3, CUHTE3, KiIaccu(uKaius, NepruOIAIHOCTD,
HaOJI0/ICHUE, SKCIEPUMEHT, MOJCIMPOBAHUE, U3MEPEHUE, MOJEIbh, TEXHOJOTHS,
MaTepUaIbl.

®duzrka: BEHIECTBO, TENO, (U3MYECKUE BEIMYMHBI, CIUHMIIBI WU3MEpPEHUs,
Macca, 00bEM, KOJIMYECTBO TEIUIOTHI, aTOMbI M MOJIEKYJIbI, arperaTHble COCTOSIHUE
BEIIIECTBA, CTPOCHUE Ta30B, XUIKOCTEH M TBEPIBIX (KPUCTALIUYECKUX) TeT,
KpUCTaJUIMUECKasi pelIeTka, 3JIEKTPOH, SApPO aroMa, MNPOTOH, HEWTPOH, HOH,
HYKJIUJI, U30TOIbI, KBAHTHI, paJIMOAKTUBHOCTD, alb(da-, OeTa- 1 raMMa-u3IydeHue,
ANEKTPUUYECKUH 3apsi/l, NPOBOJHUKH, MOTYITPOBOJIHUKH, JUIIEKTPUKH, COTHEUHBIH
CIEKTp, pa3yiokeHue 0eI0ro CBeTa B CIEKT.

buonorus: sxocucrema, ouocdepa, GoToCUHTE3, MPOILIECChl OOMEHA BEIIECTB,
MUHEpPAJIbHBIE yAOOpPEHUS, MHUKPOIJIEMEHThI, MAaKpPOAJIEMEHThI, MHUTATEIbHBIC
BEILIECTBA.

['eorpadusi: armocdhepa, ruapocdhepa, MHUHEpaAIbl, TOPHBIE MOPOJIBI,
MOJIE3HBIE UCKOMAEMBbIE, TOILIMBO, BOJIHBIE PECYPCHI, TJIaHETa 3eMIISL.

TexHosorus: CTPOUTENIbHBIE  TEXHOJIOTHH, CEITLCKOXO3SINCTBEHHBIC
TE€XHOJIOTHUHU, TEXHOJIOTUH JIEKTPOHHOUN MPOMBIIIIEHHOCTH, HAHOTEXHOJIOTHH.



TJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS [IPOI'PAMMBI I10 XUMUH
HA VPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUS (YIJTYBJIEHHBII
VPOBEHD)

JIMYHOCTHBIE PE3YJIbTATDBI

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHS TPOTPAaMMBI OCHOBHOTO OOIIETO
00pa3oBaHMs JOCTUTAIOTCS B XOJA€ OOy4YeHUsT XMMHHM B €IUHCTBE y4EOHOH H
BOCITUTATEIBHON ACSATEIIBHOCTH 00pa30BaTEIbHOM OpraHU3allMi B COOTBETCTBUH C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMH U JTyXOBHO-HPABCTBEHHBIMU
LIEHHOCTSIMU, TIPUHATHIMM B OOIIECTBE MpaBWIaMU W HOPMaMH TOBEICHUS U
CIIOCOOCTBYIOT TpollecCaM CaMOMNO3HAHMS, CaMOPAa3BUTUSI W  COLMATU3ALUU
00yyaromuxcs.

JIM4HOCTHBIE  PE3yJbTaThl  OTPAKAIOT  TOTOBHOCTh  OOYYAIOIIMXCS
PYKOBOJCTBOBAaTbCA CHCTEMOM TMO3UTHBHBIX I[IEHHOCTHBIX OpPUEHTALMN U
paciIMpeHre OnbITa ACSITEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YaCTH:

1) maTprMoTN4€eCKOro BOCIMTAHUSA:

MPOSIBJICHUE IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY,
HAy4YHOMY W HCTOPUYECKOMY HACIIECINUI0, MOHUMAHHUE 3HAYEHUS XUMHUYECKOU
HAyKW W TE€XHOJOTHUU B JKU3HU COBPEMEHHOTO OOIIECTBA, B PA3BUTHH KOHOMHKHU
Poccun u cBoero pernona;

2) rpa:KaaHCKOT0 BOCIIUTAHUS:

NPEACTAaBICHUE O COLUUAIBHBIX HOPMaxX M TMpaBWIaX MEXKIMYHOCTHBIX
OTHOIIEHUI B KOJUIEKTUBE, IMPOSIBICHUE KOMMYHHMKATHUBHON KYJIbTYphl B
pPa3HOOOpa3HOM COBMECTHOM ACATEILHOCTH;

CTpeMJICHHE K B3aMMOIIOHUMAHUIO U B3aUMOIIOMOIIM B TMpoliecce yueOHOM u
BHEY4E€OHOH /ESITEIbHOCTH;

TOTOBHOCTh OIIEHMBATh CBOE MOBEJICHHUE W TOCTYNKUA CBOUX TOBApUIICH C
MO3UILIMM HPABCTBEHHBIX M IPABOBBIX HOPM C YYETOM OCO3HAHMS MOCIIEICTBUI
MOCTYTKOB;

3) popMmupoBaHUS IEHHOCTH HAYYHOI0 MO3HAHMS:

MUPOBO33PEHUYECKHUE TPEJICTABICHUS O BEIIECTBE M XUMHUYECKOW pPEaKIHH,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKH W HEOOXOIUMBIC IS
MMOHMMAaHMS CYIIIHOCTH HAYYHOW KapTHUHBI MUPA;

OCO3HAHUE IIEHHOCTH HAYYHOT'O MO3HAHMS IS PA3BUTHS KaXKJIOTO YEJIOBEKa
U MPOU3BOAUTEIBHBIX CHUJI OOIIECTBA B IICJIOM, POJIM M MECTa HAYKH «XHUMHS» B
CHUCTEME HAy4YHBIX IPEJCTaBICHUN O 3aKOHOMEPHOCTSIX pPa3BUTHUSA MPUPOJIBI,
B3aUMOCBSI3SIX YEJIOBEKA C IPUPOJHON U TEXHOJOTUUYECKOU CPEAOM;

Mo3HaBaTelIbHAs MOTHBAIMSI W HWHTEPEC K OOYYEHHIO, TOTOBHOCTh U
CIIOCOOHOCTh K CaMOPa3BUTHIO M CaMOOOpPa30BaHUIO, K HCCIIENOBATEILCKON



NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAMNpAaBJICHUS M YPOBHS JaJIbHEUILIErO
o0yueHus;

4) BOCIUTAHUS KYJIbTYPbI 310POBbSI:

OCO3HAHHUE IIEHHOCTU JKW3HU, OTBETCTBEHHOI'O OTHOIIECHHUS K CBOEMY
3I0POBbI0, YCTAaHOBKA Ha 3J0POBBIM 00pa3 »KW3HU, OCO3HAHUE MOCJIEACTBUU U
HEMPUATUE BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS aIKOTOJIs, HAPKOTUKOB, KypeHUs),
HEOOXOJUMOCTU COONIOJICHUS] TMpaBui O€30IMacHOCTH TIpU  OOpallleHHH ¢
XUMUYECKUMHU BEIIECTBAMU B YUEOHBIX U )KU3HEHHBIX CUTYAIIUSIX;

S) TpPyA0BOT0 BOCIIMTAHUS:

dbopMHpOBaHUE IICHHOCTHOTO OTHOIICHHUS K TPYIOBOH IEATEIHLHOCTH Kak
€CTECTBEHHOHN MOTPEOHOCTH YEJIOBEKA M K MCCIIEIOBATEILCKON JACATEIHPHOCTH KaK
BBICOKO BOCTPEOOBAHHOM B COBPEMEHHOM OOIIECTBE;

pa3BuUTHE MHTEpeca K MmpodeccusiM, CBSI3aHHBIM C XMMHEH, B TOM 4HCIE K
npodeccusiM HaydyHOU cepbl, 0CO3HAHUE BO3MOXKHOCTH CaMopeaau3alluid B 3TOU
coepe;

6) ’K0JIOrHYecKOoro BOCIIMTaHUS

OCO3HAHHE HEOOXOUMOCTH OTHOIICHHS K MPUPOJIE KaK UICTOYHUKY KU3HU Ha
3emIie, OCHOBE €€ CYIIIECTBOBAHMS;

MOBBIIICHUE YPOBHS HSKOJOTUYECKOW KYJIbTYpPhl: MNPUOOPETEHHE OIBITA
IJJAHUPOBAHMSI TIOCTYMIKOB M OILIEHKM MX BO3MOXHBIX TOCIEACTBUN ISt
OKpY)Kalollel Cpelbl; OCO3HAHME TJI00AJIBHOTO XapakTepa HDKOJOTHYECKHUX
npo0iieM U MyTell WX pPEelIeHHs; CIIOCOOHOCTh MPUMEHSTh 3HAHUS, MOTy4YacMbIe
pU U3YYEHUU XHUMHH, JUISl PELICHUS 3a/1ad, CBA3AHHBIX C OKPYXKalOUIEH Cpelioi;
AKTUBHOE HENPUATHE JEUCTBUM, MPUHOCIIIMX Bped OKPYKAIOUIEH CpEIE;
OCO3HaHHUE CBOEU POJIM KaK IpaklaHWHA U MOTPEOUTENS B YCIOBUSIX B3aUMOCBSI3U
MIPUPOIHON, TEXHOJOTHYECKOM M COLMAIBHOW CpEA; TOTOBHOCTh K YYacTHIO B
IIPAKTUYECKOM AEATENIBbHOCTH 3KOJIOTHUYECKONW HATPABICHHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHble pe3ysibTaThl 00YYarOMIMXCS, OCBOMBIIMX MpOrpamMmy IO
XMMHUHU OCHOBHOT'O 00111er0 00pa30BaHusl, BKIIOYAIOT:

YCBOEHUE MEXIUCHMUIUIMHAPHBIX (MEXMPEIMETHBIX) MOHATHH, OTpaXkarolInX
MaTepUalbHOE €IMHCTBO MHpa M MPOLECC IMO3HAaHMS (BEUIECTBO, CBOMCTBO,
SHEprusi, ABJIEHUE, HAYyYHBIM (DaKT, 3aKOHOMEPHOCTb, TMIIOTE3a, 3aKOH, TEOPHs,
HaOJII0/IeHUE, U3MEPEHNUE, UCCIIeI0BaHUE, SKCIIEPUMEHT U JApYyTHE);

OBJIaJICHUE YHUBEPCATbHBIMU Y4YEOHBIMU JIEUCTBUSAMHU (I103HABATEIbHBIMU,
KOMMYHUKAaTUBHBIMH,  PErYJATUBHBIMU), BOXHBIMM  JUISI  TIOBBIIIEHUS
3¢ (HEKTUBHOCTH OCBOEHHS COJEpXKaHUs ydeOHOro mpeamera, (popMupoBaHUS



KOMIIETEHIIMI, a  TaKkkKe  IPOEKTHO-HCCIEeNOBATEIbCKOW  JEATENbHOCTH
oOy4Jaronuxcs B Kypce XuMUU;

CIIOCOOHOCTh MX HCIIONB30BaTh B yueOHOM, MO3HABATEILHOW M COLUAILHON
HpaKTUKE.

Ilo3naBaTeibHBbIE YHUBEPCAJIbHBIE YUeOHbIe 1eiliCTBUS

ba3oBble jornueckue AeicTBUs:

YMEHUS MCIOJB30BaTh MPHEMBbI JIOTHYECKOIO MBIIIIEHUSI MPU OCBOCHHUH
3HAHUI: PACKPBIBATH CMBICII XUMUYECKUX MOHATUH (BBIACISATh UX CYIIECTBEHHBIC
NPU3HAKH, YCTAHABIMBATh B3aUMOCBS3b C JIPYTUMU MOHSATUSAMHU); aHAJIM3UPOBATD,
CpaBHUBATh, 00001IaTh, BHIOMPATh OCHOBaHUSA [JIs1 KJIAcCUPUKAUUU H
CUCTEMAaTU3AlMY XUMUYECKHX BELIECTB U XUMHUYECKUX PEaKLMid; YCTaHaBIIMBATh
OPUYUHHO-CJIEICTBEHHBIE CBSI3M MEXIYy OOBEKTAaMH HU3YYEHHUS; CTPOUTH
JIOTUYECKUE pacCyKJeHusi (MHAYKTUBHBIC, JCAYKTUBHbIC, IO aHAJOTHUH);
npeajiaraTh KpUTEPUU U BBISIBISATH OOIHME 3aKOHOMEPHOCTU M MPOTUBOPEUHS B
M3Y4aeMbIX MPOLECCaX U ABJICHUSX; MPOBOAUTH BBIBOABI M 3aKIIOUEHHS; YMEHUS
MPUMEHATh B NPOLECCE MO3HAHUS MOHATHS (MPEAMETHBIE U METAlpeIMETHHIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIH, UCIOIb3yEMbIE B XUMHUH, IPEOOPa30BbIBATH
MOJIEJIbHBIE MPEACTABICHUS — XUMUYECKHUM 3HaK (CUMBOJI DJIEMEHTA), XUMUYECKas
(dopMmyna U ypaBHEHHUE XMMHUYECKON pEeakUuu — MPU PEIICHUH YYEOHBIX 3a/1ad; C
Y4ETOM 3TUX MOJENbHBIX MPEACTABICHUN  XapakTEpU30BaTh H3y4yaeMble
XUMUYECKUE BEIIECTBA U XUMUYECKUE PEAKIIUU.

ba3oBble wucciaenoBareJbCcKue AEHMCTBUSA (METOAbI HAYYHOIO IO3HAHUA
BellleCTB M sIBJICHU):

YMEHHUSI TPUMEHATh METOAbl HAYYHOIO IO3HAHWSA BEUIECTB U SBJICHUN Ha
AMIIMPUYECKOM UM TEOPETHYECKOM YPOBHSX B YYEOHOW TMO3HABaTEIbHOU H
MIPOEKTHO-UCCIIE0BATEIbCKOMN N€ATEIbHOCTH;

YMEHUSI MCHOJb30BATh IOCTABJICHHBIE BOIMPOCHI B KAu€CTBE HHCTPYMEHTA
MO3HAHUS M CAMOCTOSTENILHO CTaBUTh BOIIPOCHI; aHATTM3UPOBATH (PAKThI, BHISBISATh
u (popmynaupoBaTh MpoOieMy, OMPENeNATh Ielib M 3aJaud, COOTBETCTBYIOLIUE
penIeHuto npoOaeMbl; peajaraTb ONUCATENIbHYIO WK O0BSICHUTENBHYIO THIIOTE3Y
U OCYIIECTBJIATh €€ NPOBEpPKY; YMEHUS MNPOBOAUTH H3MEPEHUS HEOOXOJMMBIX
MapamMeTpoOB, BBIYKUCICHUS, MOJICIUPOBAHUE, HAOIIONEHUS W IKCIICPUMEHTHI
(peanbHblE W MBICIEHHBIE), CAaMOCTOATEIBHO IPOTHO3HPOBATH PE3YJIbTaTHI,
dbopmynrpoBaTh 0000IIEHNUS W BBIBOJABI MO pe3yibTaTaM IMPOBEACHHOTO OIIBITA,
UCCJIeIOBAHMUSI, COCTABJISATh OTUET O MPOJICTaHHOM padoTe;

Pabora ¢ undgopmanmeii:

YMEHUSI OPUEHTHUPOBATHCS B PA3TMYHBIX UCTOYHHKAX WHPopManuu (HaydHO-

MOMYJISIPHAS JINTEpaTypa XUMHUECKOTO COACPKAHUs, CIIPABOYHBIE TOCOOUS,



pecypcbl HTepHETa); aHaIu3upoBaTh HHPOPMALIMIO U KPUTHUECKU OLIEHUBATDH €€
JOCTOBEPHOCTh U  HEMPOTHBOPEUYUBOCTh, OTOMpPATh M  HUHTEPIPETHPOBATDH
uH(pOpMaIIMIO, 3HAUMMYIO I pelIeHUs Y4eOHOM 3amaud; yMEHUs MNPUMEHSTbH
pasiauyHble METOAbl M (OPMYyIHMPOBATh 3aMpoChl TpPH TOUCKE U O0TOOope
MHpOpMaLMK, HEOOXOAWMOW MAJisi BBINOJHEHUS YYEOHBIX 3a7ad; KCIIOJIb30BaTh
MHQOPMALIMOHHO KOMMYHHMKATHBHBIE TEXHOJOTMM U Pa3IUYHbIC ITOMCKOBHIC
CHUCTEMBI; CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJIbHYIO (OpMY TpeICTaBICHUS
uHpopManuu (cxembl, rpapuKd, AWArpaMMbl, TaOMUIBI, PUCYHKH W JIpyTHe
(GopMBl); YMEHHSI HCIOJIB30BaTh HAYYHBIH S3bIK B KadecTBE CPEACTBAa palbOTHI €
XUMUAYEeCKOH HMH(OpMalueil; NPUMEHATh MEXIpeaMeTHble ((pu3ndeckue u
MaTeMaTHYeCKre) 3HaKH U CHUMBOJBI, (GOpMyIbl, aO0OpeBHaTyphbl, HOMEHKJIATYPY,
UCTOJb30BaTh M INPeoOpa3oBbIBATH  3HAKOBO-CUMBOJMYECKHE  CPENCTBA
HaTJISTHOCTH.

KoMMmyHnKkaTHBHBbIE YHMBepPCcAJIbHbIe YueOHbIe 1eliCTBUSA:

1) ymenus oOuieHus (MMCbMEHHOW U YCTHOM KOMMYHUKAIIUN):

MPEACTABIIATh IOJIYYECHHBIE PE3YJIbTAThl MMO3HABATEIIBHOW IEATEIBHOCTH B
YCTHBIX W TMHCbMEHHBIX TEKCTaX; MyOJIMYHO BBICTyNaTh C MPE3CHTAINEH
pE3yJIbTaTOB BBINOJHEHHUS] XHUMHUYECKOIO JKCIepuMeHTa (MCClIeqoBaTEIbCKOM
7a00paTOPHON WM MPAKTUUECKON pabdoThl, y4eOHOTO MPOEKTA); B XO/I€ AUAIOTa U
(W1M) TUCKYCCUHU 3a7aBaTh BOMPOCHI O 00CYK/1aéMOM TeME M BBICKA3bIBATh UJIEH,
(opMyIUpPOBaTh CBOU MPEIJIOKEHUSI OTHOCUTENIBHO BBIMOJIHEHUS MPEIOKEHHON
3a/1a4u.

2) ymeHus yueOHOT0 COTpYIHUYECTBA (TPYNIOBasi KOMMYHHUKALKSA):

y4acTBOBaTh B TPYyNNOBBIX (Gopmax pabOThI: IJIAHUPOBATH OPTaHHU3AIUIO
COBMECTHOI paboThl, OMNpPEAENATh CBOIO pOJIb, PACHPENETATh 3aJaud MEXIY
YJIEHAMH TPYIIIbI; BBIIOJHATH CBOKO 4YacTh pabOThl, KOOPAMHHPOBATH CBOU
NEUCTBUSL C ACHUCTBUSIMU APYIMX WICHOB KOMAH[bI, ONPEACNSATh KPUTEPUHU 10
OLICHKE KauecTBa BBIMOJIHEHHON paboThl; pellaTh BO3HHUKAIOLIUME MpPOOJIeMbl Ha
OCHOBE YydeTa OOLIMX HHTEPECOB M COTJACOBAHMSA MO3UIMI, y4yacTBOBaTh B
oOcyX/eHnur, OOMEHE MHEHMSIMH, «MO3FOBOM IUTypMe» M Apyrux dopmax
B3aUMOJEUCTBHUSL.

PeryiasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBUA

OBJ'IaI[eHI/Ie YHUBCPCAJIIbHBIMHU y‘-Ie6HBIMI/I PETrYJIATUBHBIMHA I[CI;'ICTBHHMﬂ
BKIIIOYACT pPa3dBUTHUC CaMOOpraHu3alvv, CaAMOKOHTPOJIA, CaAMOKOPPCKIHH, B TOM
HuCJIc:



YMEHHUSl pelath y4eOHble M HCCIEeNOBATEIbCKUE 3a/layM: CaMOCTOSTEIbHO
BBIOMpaTh Croco0 peuieHus: yueOHON 3a1ayu (CpaBHUBATh HECKOJIBKO BAPUAHTOB
pelieHusi, BbIOMpaTh HauboJee TMOAXOMSIIIMNA C YYETOM CaMOCTOSITENIBHO
BBIJICJICHHBIX KPUTEPUEB), IJIAHUPOBATH CBOIO pabOTy MPH peLICHUH YYECOHON WM
HCCIIEIOBATENIbCKOM  3aJayd; HAa  OCHOBE  IOJNyYEHHBIX  PE3yJIbTaTOB
dopmynupoBaTh 0000LIEHUS U BBIBOJBI, MPOTHO3UPOBATH BO3MOXKHOE Pa3BUTHE
IPOLIECCOB; AHAIU3UPOBATh pE3yJIbTaTbl: COOTHOCUTH CBOM JEMCTBUS C
IUTAHUPYEMBIMU  PE3yJbTaTaMH, OCYIIECTBISATh CAMOKOHTPOJIb JEATEIbHOCTH;
KOPPEKTHPOBATH CBOIO ACATEIHHOCTh HA OCHOBE CaMOaHalIn3a U CAMOOIICHKH.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pe3yiabTaThl OCBOCHHUS MPOTPAMMBI MO XMMHH OCHOBHOTO
obmiero obpa3oBaHus Ha yriyOJICHHOM ypOBHE HMMEIOT 00Ilee cojiepKaTelbHOe
AP0 C MPEIMETHBIMHU pe3yJibTaTaMu 0a30BOT0 YPOBHS, COTJIACOBAHBI MEXKIY
co00¥, 94TO MO3BOJISET PEATU30BEIBATh YIUIYOJICHHOE M3YYCHHE KaK B paMKax
OTIETBHBIX KJACCOB, TaK W B paMKax peau3aliil HWHIWNBUIYaTbHBIX
o0pa3oBaTeIbHBIX TPACKTOPUHN, B TOM YHUCIIE UCIOIb3Ysl CETEBOE B3aUMOJICHCTBUE
opranuzanuu. [1o 3aBepiiieHnn pean3anuu IporpaMmbl yTiyOJIeHHOTO YPOBHS
oOydJaromecss CMOTYT JACTaIbHEE OCBOMTH MaTepHall, OBIAJACTh PACIINPEHHBIM
KPyTroM TOHSATHI ¥ METOJIOB, PeIIaTh 33/1a4l 00JIee BBICOKOTO YPOBHSI CIIOKHOCTH.
[IpeameTHBIC pe3yabTaThl BKIIOYAIOT: OCBOCHUE O0YJIAONTUMHUCS HAyYHBIX
3HaHWM, yYMEHUN U CHOCOOOB NEUCTBHM, CHENUPUYECKUX A TPEIMETHOU
o0nmactTu «XUMHUS»; OCHOBbI HAYYHOTO MBIIUICHUS, BUILI ACATEIBHOCTU I10
MOJIYYCHUIO HOBOTO 3HAHHWS, €ro HWHTEpHpeTanud, MpeoOpa3oBaHUIO0 U
MPUMEHEHUI0O B PA3JIMYHBIX Y4YEOHBIX W peabHBIX KU3HCHHBIX YCIOBHSIX;
00€ecreurnBalOT BO3MOXHOCTh YCIICIIHOTO OOYYEHHUsS Ha CIEIYIOIIEM ypOBHE
o0pa3oBaHUs.

K xoniy oOyuenus 6 8 knaacce y oOyuaromerocsi OyayT CHOPMHUPOBAHBI
CIICyIOIAe TPEIMETHBIC pEe3yabTaThl HM3yUeHUS XHMHH Ha YIIyOJICHHBIM
YpOBHE:

pacKpbIBaTh CMBIC] OCHOBHBIX XHMHYECKMX IOHSTHI: aToM, MOJIEKyIa,
XUMUYECKUN DJJIEMEHT, METalll, HEMETaJlJI, ajUIOTPOIHUs, IMPOCTOE BEIIECTBO,
CJIO)KHO€ BEUIECTBO, CMECh (OJHOpPOAHAST U HEOJHOPOJHAs), BaJIEHTHOCTb,
OTHOCUTEJIbHAS aTOMHAas M MOJIEKYJISIpHAsh Macca, KOJIMYECTBO BEIIECTBA, MOJIb,
MOJISIpHas Macca, MaccoBasl J0Jii XHMMHYECKOrO »JJeMEHTa B COEJIMHEHHH,
MOJISIPHBIN 00BEM, OTHOCHUTEIIbHAS TIJIOTHOCThH Ta30B, OKCH/I, KUCIOTa, OCHOBAHHUE,
coJib, aM(pOTEpHBIA OKCHA, aM(OTEPHBIA TUIPOKCHUI, XUMUYECKAs PEaKIUs,



KJaccuduKanus peakiuil: peakiiMi COeIUHEHUS], PEaKIMU Pa3sIoKEeHUs, peakluu
3aMElIEHHUs], peakiuu OOMEHa, AK30- U HHIAOTEPMHUYECKHE PEAKIWU; TEIIOBOM
ahdexT peakiuu; SOpPO aToMma, SICKTPOHHBIM CJIOW aTroMa, aTOMHAas OpOWTallb,
paguyc atoma, XMMHUUYECKas CBsI3b, MOJSPHAS U HEMOJISIPHAS KOBAJICHTHAS CBS3b,
WOHHAas CBS3b, HMOH, KAaTWOH, AaHUOH, pPAacTBOpP, MaccoBas [OJs BEIIECTBA
(IpoueHTHAsE KOHIIGHTpAllMs) B PacTBOpE, MOJSIpHAs KOHIEHTpAIUs BEIIECTBA B
pacTBOpe; BJIEKTPOOTPHUIATENIBHOCTh, CTENEHb OKHUCJICHUS, OKHUCIUTEIN U
BOCCTAaHOBUTEIH, OKHCIICHHE u BOCCTAHOBJICHHE, OKHCIIUTEIbHO-
BOCCTAaHOBUTEJIbHBIEC PEAKIIMU, METO]T AIEKTPOHHOTO OanaHca;

WUTIOCTPUPOBATh  B3aMMOCBSI3b  OCHOBHBIX ~XMMHYECKUX TMOHATHH U
MIPUMEHSThH 3TU TOHATHUS MPU ONMMCAHUY BEUIECTB U UX MPEBPAICHUI;

UCITI0JIb30BAaTh XUMUYECKYIO CUMBOJIMKY JJIsI COCTaBlIeHUsS (OpMYI BELIECTB
Y YPaBHEHUN XMMHYECKUX PEAKIIU;

OTIPEJIENISITh BAJICHTHOCTh aTOMOB JJIEMEHTOB B OWHApHBIX COCIUHEHUSX,
CTENICHb OKMCIICHHUS 3JIEMEHTOB B OWHApPHBIX COCAMHEHUSAX, MPUHAIJICKHOCTD
BEILIECTB K ONPEJEICHHOMY KJIACCy CO€IMHEHUM 10 (hopMysIaM, BUIbl XUMHYECKON
CBS3U (KOBAJCHTHOW U MOHHOW) B HEOPTaHUYECKUX COCTUHEHUSX;

pacKpbIBaTh CMBICH 3aKOHOB COXPAaHEHHUS MAacChl BEHIECTB, MOCTOSHCTBA
cocraBa, llepuomnueckoro 3akona JI. M. MenneneeBa, aTOMHO-MOJIEKYJISIPHOM
TEOPHUH, 3aKOHAa ABOTAPO U €T0 CIEACTBUM, ITPEACTABICHUN O HAYYHBIX METOAAX
MO3HAHUS, B TOM 4YHCIE OKCIEPUMEHTAIBHBIX W TEOPETUYECKUX METOJIax
UCCIIEOBAHUSI BEUIECTB U U3YUYCHUSI XUMUYECKUX PEaKIUK;

JEMOHCTPUPOBAaTh IOHUMAaHUE TEPUOANYECKOM 3aBUCUMOCTH CBOICTB
XUMUUYECKHUX DJIEMEHTOB OT MX Moj0keHus B [lepuoanyeckoii cucreme:

OMHUCHIBATh M XapakTepuzoBaTh TabiuuHyo (opmy Ilepuoamdeckoit
CUCTEMbl XUMUYECKUX AJIEMEHTOB: pa3jinyaTh MOHATHS «TJIaBHas moarpynna (A-
rpynmna)» u «mnobouynas noarpymnmna (b-rpynmna)y, «maibie Iepuoab» U «OOJIbIINE
EPUOIbIY;

COOTHOCUTH 0003HAYEHHUs, KOTOpble UMeloTcsl B Tabnuie «llepuonnueckas
cucteMa Xumuueckux aneMmeHtoB JI. WM. MeHngeneeBa», ¢  UYMCIOBBIMHU
XapaKTepUCTHUKAMH CTPOEHUSI aTOMOB XHMHYECKHUX 3JIEMEHTOB (COCTaB U 3apsll
sipa, 00IIee YUCIIO AIEKTPOHOB U PACTIPECIICHUE UX TI0 AJEKTPOHHBIM CJIOSIM);

OOBSICHAITH CBSI3b TOJIOKEHHMS dJeMeHTa B Ilepuomuueckoil cucreme c
pacrpesieieHueM JJICKTPOHOB [0 JHEPreTUUYECKUM YPOBHSM, IMOIYPOBHSIM U
OpOUTAJIIM aTOMOB MEPBBIX YETHIPEX NMEPUOJIOB;

KJIaCCU(UIIMPOBATh XUMHYECKHUE DJIEMEHThI, HEOPraHMYECKHE BEIIEeCTBA,
XUMUYECKUE peakiuu (10 YUCIy U COCTaBy yYaCTBYIOIIMX B PEAKIIUH BELIECTB, MO
TerIoBoMy 3P heKTy);



XapakTepu3oBaTh (OMHMCHIBATh) (U3NYECKME U XUMHUYECKHE CBOICTBa
MIPOCTBIX M CIOXHBIX BEIIECTB: KUCIOPOJIa, BOJOPO/Ia, BOJBI, OOIIHE XUMHUECKHE
CBOMCTBA OKCHJIOB, KHCIIOT, OCHOBAHHUW M COJICH, T€HETHMUYECKYIO CBS3b MEXKIY
HUMU, TIOJATBEPKIas MPUMEpaMU MOJICKYJISIPHBIX YPaBHEHHH COOTBETCTBYIOILIUX
XUMHUYECKUX PEaKLINi;

OIKCHIBaTh POJIb KUCIOPOJA, BOAOPOJA U BOJBI B MPUPOJHBIX MPOIIECCAX, B
KHUBBIX OpraHU3Max, UX NPUMEHEHHUE B Pa3IMYHbIX OTPACIAX HMPOMBILIUIEHHOCTH,
BO3MOKHOE HCIIOJIb30BAHHE B COBPEMEHHBIX TEXHOIOTHSIX;

OOBSICHATH W TPOTHO3UPOBATH CBOMCTBA BEHIECTB B 3aBUCHMOCTH OT UX
COCTaBa U CTPOCHUS, BO3MOKHOCTH MPOTEKAHUS XUMHUYECKUX MPEBpAIICHUN B
Pa3IMYHBIX YCIOBUSIX;

BBIUUCIIATh OTHOCUTEIBHYIO MOJEKYJISPHYIO U MOJSIPHYIO MacChl BEILECTB,
MOJISIPHYIO MacCy CMECH, MOJIbHYIO JOJI0 XUMUYECKOTO 3JIE€MEHTa B COCTUHEHUH,
MacCOBYIO [JIOJIF0 XMMHYECKOTO 3JIEMEHTa Mo (OopMylie COEAMHEHHUS, HAXOJIUTh
npocTeinyio popMymy BelecTBa Mo MacCOBBIM HIIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MacCOBYIO JIOJIIO BEIIECTBA B PAaCTBOpPE, MOJISIPHYIO KOHIIGHTPAIIMIO BEIIECTBA B
pacTBOpe, MPOBOJUTH PACUETHI 10 YPaBHEHUSM XUMUYECKON PeaKkIuy;

IPUMEHATh OCHOBHBIE OIEpPAlMU MBICIUTENbHON NEATENbHOCTH — aHAIU3 U
CUHTE3, CpaBHEHHUE, 0000IICHUE, CUCTEMATHU3AIMIO, KIACCU(PUKAIINIO, BBISIBICHHUE
MPUYMHHO-CIICICTBEHHBIX CBSI3€ — JUIsI HM3y4YeHUS CBOMCTB BEIIECTB U
XUMHUYECKUX PEaKInii, eCTECTBEHHO-HAYyUYHbIE METOJbI TTO3HAHMS — HaOJIO/ICHNE,
U3MEpPEHHE, MOJEITUPOBAHUE, SKCIEPUMEHT (pEasbHbIi M MBICICHHBIN) — I
OCBOEHUS yU4E€OHOI'O COJIEPIKaHNUS;

pacKphiBaTh  CYIIHOCTh TPOIIECCOB OKHUCIEHUS W  BOCCTAHOBIICHUS,
COCTaBIISITh ypaBHEHHUS TPOCTHIX OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA
(MeToa0M 3JIEKTPOHHOTO OallaHca);

YCTaHaBIMBATh CBSI3M MEXAYy pealbHO HaOII0JaeMbIMU XHMHYECKUMU
ABJICHUSIMU U TIPOLIECCAMU, MMPOUCXOAUIMMHU B MAaKpO- U MUKPOMHpPE, OOBSICHATD
IPUYUHBI MHOI000pa3ns BEUIECTB, COOTHOCUTh XUMUYECKUE 3HAHUS CO 3HAHUSMU
APYTUX Y4EOHBIX MPEIMETOB;

coOmonaTh  mpaBwia  Oe3omacHoM  paboTel B jabopaTopuud  MpuU
WCIIOJIb30BaHUU XMMHMUYECKON TOCyAbl M O0OpyIOBaHUS, a Takxke IMpaBuia
oOpallleHus C BEIIECTBAMH B COOTBETCTBUM C HWHCTPYKUUSMHU BBIOJHEHUS
7a00paTOPHBIX OMBITOB M MPAKTHUYECKUX paldOT MO MOJYyYEHUIO U COOMPAHUIO
ra3000pa3HbIX BelIECTB (BOJOPOAA U KHUCIOPOJa), MPUTOTOBIECHUIO PACTBOPOB C
OIIPENICJIEHHOM  MAacCOBOM  JIOJIEM  PAacTBOPEHHOTO  BEIIECTBA, PEIICHUIO
AKCIIEPUMEHTAJIbHBIX 3a7ad 1o TeMe «OCHOBHBIE KJIacChl HEOPTaHWYECKUX
COCJIMHCHUI;



JEMOHCTPHPOBATh  BIAJICHHE OCHOBAMH XHMHYECKOH TI'PaMOTHOCTH,
BKJTFOYAOIIEH yMEHHUSI 0€30MacHOTO OOpaIlieHusl ¢ BEIIECTBAMH, MUCIIOJIb3yEeMbIMU
B ITOBCETHCBHOM JKM3HHM, a TAK)KE 3HAHHUC TIPABHJI IIOBEJCHUS B IEJIX COSPEKECHUS
3710pPOBBS U OKPYKAIOLIEH CPEIBI.

K xoHmy oOydenuss ¢ 9 knacce y oOydaromerocs OyayT choOpMHUPOBaHBI
CIIeIyIOIUe TPEeIMETHBIC pEe3yabTaThl H3yUeHUS XHMHU Ha YIIIyOJICHHBIM
YpOBHE:

PacKpbIBaTh CMBICII OCHOBHBIX XUMHUYECKUX MOHATHI: XUMUYECKUMN JIEMEHT,
aTOM, MOJIEKYJIa, HWOH, KAaTHOH, aHHOH, OJJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCJICHMS, XUMUYECKasl peakiusi, TeraoBoi 3P¢deKT peakiuu, MoJib, MOJISIPHBIN
00bEM, pacTBop;

AIEKTPOJIUTHI, HEIJIEKTPOIUTHI, SJIEKTPOJIUTHYECKAs JUCCOLUALINS, PEaKIUU
MOHHOTO OOMEHa, TUIPOJU3 Ccojie, oOpatuMmble W HeoOpaTUMBbIE pEeaKIIUH,
OKHCJIMTEIIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUM, OKHUCIUTEIb, BOCCTAHOBUTEIb,
OKHCJICHME ¥ BOCCTAHOBJICHUE, DJEKTPOJU3, alIoTporus, amMpOTEpPHOCTD,
XUMHYECKasi CBA3b (KOBAJICHTHAsl, MOHHAs, METAJUIMYECKasi), MEXKMOJICKYISIPHBIC
B3aMMOJICUCTBUS (BOJOpOAHAs CBS3b, CWIbl BaH-zep-Baanbca), KOMIUIEKCHBIC
COCIMHEHUSI, KPUCTAUIMYECKUE PEIIeTKH (MPUMUTHUBHAA KyOudeckas, 00bEMHO-
LIEHTPUPOBAaHHAS KyOuueckasi, IrPaHELICHTPUPOBAHHAS KyOuueckas,
reKcaroHajibHasl IUIOTHOYMAaKOBaHHAs), KOPPO3HUsS METAIOB, CILJIABBI; CKOPOCTh
XUMHYECKOMN peakiuu, KaTaliu3, XUMUYECKOE PABHOBECUE, DJIEMEHThl XUMUYECKOM
TEPMOJVHAMHUKH KaK OJIHOM W3 TE€OpETHUYECKUX OCHOB Xxumuu; [1JIK;

WUTIOCTPUPOBATh  B3aUMOCBSA3b OCHOBHBIX XMMHYECKHUX [MOHATHH U
MIPUMEHSTh ATU TOHSATHUS MPU ONMMCAHUM BEUIECTB U UX MPEBPAILICHUI;

UCIIOJIb30BAaTh XUMUYECKYIO CUMBOJIMKY JIJII COCTaBlIeHHsS (OpMYI BEIIECTB
Y YPAaBHEHUN XUMUYECKUX PEAKLUN;

ONpENIENATh BaJEHTHOCTh M CTENEHb OKHUCJIEHUS XMMHYECKUX HJIEMEHTOB B
COCMHEHUAX PA3JIMYHOrO0 COCTaBa, IMPUHAMNICKHOCTh BEIIECTB K ONPEACICHHOMY
KJIacCy COEIMHEHWN 1o (opMyrnaM, BHUAbI XUMHUYECKOW CBSI3M (KOBAJICHTHOM,
MOHHOM, METAJTMYECKOW) B HEOPTaHUYECKUX COCIUHECHUSX, 3aps]l HOHa IO
XUMUYECKON (hopmysie, XapakTep Cpenbl B BOJHBIX PacTBOPAX HEOPTaHHMYECKUX
COEAMHEHU, TUIT KPUCTAIUIMYECKOMN PEIIETKH KOHKPETHOTO BEIIECTBA;

packpsiBath cMmbich [lepuommueckoro 3axkona JI. M. MengeneeBa u
JTEMOHCTPUPOBATH €TI0 IOHUMAHUE:

OMHUCHIBATh M XapakTepu3oBaTh TabmuuHyro (opmy Ilepuoamueckoit
CHUCTEMbl XUMHUYECKUX DJIEMEHTOB: pa3nuyaTh NOHATUS «A-rpynna» u «b-
TPyIIay, «Majble IEPUOIB» U «OOBIITNE TEPUOIBI»;



OOBSCHATH CBSI3b TMOJIOKEHUsI dneMeHTa B llepuomuueckolt cucreme c¢
pacrpenesieHueM »JJICKTPOHOB IO JHEPreTUYECKUM YPOBHSM, MOJIYPOBHSIM U
OpOHUTAJIIM aTOMOB MEPBBIX YETHIPEX MEPUOIOB;

BBIJICIISITh OOIME 3aKOHOMEPHOCTH B M3MEHCHHHM CBOWMCTB 3JIEMEHTOB M HX
COEMHEHUN (KHCIOTHO-OCHOBHBIX U OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX CBONCTB
OKCHJIOB U THAPOKCUOB) B Mpe/esiax MallbIX MEPUOJIOB M TJIaBHBIX MOJATPYIII C
Y4ETOM CTPOEHHS UX aTOMOB;

PacCKpbIBaTh CMBICT TEOPUH AJIEKTPOJIUTUUECKOM TUcconranm, 3akoHa ['ecca
U €ro CJEICTBUM, 3aKOHA JEHCTBYIOIIMX MAacC, 3aKOHOMEPHOCTEH HW3MEHEHUS
CKOPOCTM XMUMHUYECKOW pEaKUW{, HalpaBJICHUS CMEIICHUS XHMHUYECKOTO
paBHOBECHUS B 3aBUCUMOCTH OT Pa3IMYHBIX (haKTOPOB;

KJIaCCU(UIIMPOBATh XUMHYECKUE DJIEMEHThI, HEOPTaHUYECKUE BEIIECTBA,
XUMUYECKUE peakiuu (110 YUCIIy U COCTaBy YYaCTBYIOIIUX B PEAKIIMU BEIIECTB, O
TErI0BoMY S(QeKTy, Mo arperaTHOMYy COCTOSIHUIO PEareHTOB, MO H3MEHEHHUIO
CTEMCHEW OKHUCJICHUSI XMMHUYECKUX 3JIEMEHTOB, MO OOpaTUMOCTH, MO YYacCTHUIO
KaTajau3aropa);

XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHUYECKHE CBOWMCTBA BEIECTB
Pa3JIMYHBIX KIJIACCOB HEOPTaHUYECKUX COCAMHEHUM, MOATBEPXKIAs 3TO OMUCAHUE
NpUMepaMl  MOJIEKYJISIPHBIX U HOHHBIX  YPaBHEHHH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIIUN;

COCTaBJISATh YPABHEHUS: JICKTPOJIUTHUECKON TUCCOUAIIMN KUCIIOT, MMIeJI04ei
U COJICH; TIOJIHBIE W COKpAIIEHHBIE YpPAaBHEHHUS peEaKluii HOHHOTO OOMEHa,
peakuui, TMOATBEPKIAIOIINX CYIIECTBOBAHUE TE€HETUYECKOW CBSA3UM MEXKIY
BEILIECTBAMU PA3JIMYHBIX KJIACCOB;

pacKpblBaTh  CYIIHOCTh TMPOILIECCOB THAPOIU3A COJIEH  MOCPEACTBOM
COCTABJICHUSI KPATKUX MOHHBIX U MOJICKYJIIPHBIX YPAaBHEHUM PEAKLU, CYIIHOCTh
OKHCIIUTEJIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIUi  MOCPEICTBOM  COCTABIICHHUS
AJIIEKTPOHHOTO OaiaHca dTUX PEaKITHil;

MpeCKa3bIBATh XapaKTep CPebl B BOJHBIX PACTBOpaxX COJEH;

XapakTepu3oBaTh (OMUCHIBaTh) (U3MUECKHE ¢ XUMHUYECKHE CBOMCTBA
MIPOCTHIX BEMIECTB (KUCIOPO, 030H, Tpadut, anmMas, KpeMHui, 6op, azot, pocdop,
cepa, XJop, HATpUM, KaJIMi, MarHui, KaJablUH, aTlOMUHUN, KEJI€30, MEIb, IIUHK,
cepebpo) U 00pa30BaHHBIX MMM CJIOXKHBIX BEIIECTB, B TOM YHCJE HUX BOJHBIX
pacTBOpOB (aMMHaK, XJOPOBOJOPOJ, CepoBOJOpoi, okcuibl yriepoaa (II, IV),
kpemaus (IV), aszora (I, II, III, IV, V) u docdopa (III, V), cepur (IV, VI),
CEepHHCTasi, cepHasi, a3oTHas, (ochopHas, yroiapbHas, KpPEMHUEBAs KHUCJOTHI,
okcuzbl U rugpokcusibl MetaimoB [A—IIA-rpynn, amomunus, meau (II), nunHka,
xenesza (II u 111));



NOSICHATH COCTaB, OT/AEJbHBIE CIMOCOOBI TMOJYYEHHS] M CBOMCTBA CIIOKHBIX
BELIECTB (KUCIOPOACOACPKAIINE KUCIOTHl XJIOpa, a30THCTasi, OOpHas, yKCyCHas
KHUCIIOTBI U UX coiu, rasorenuasl kpemuus (IV) u docdopa (Il u V), oxcug u
ruapokcu xpoma (III), mepmanranar kanus;

ONKCHIBATH POJIb BAKHENIINX M3y4aeMbIX BELIECTB B IPUPOAHBIX MTPOLIECCAX,
BJIMSIHUE HA KUBBIE OPTaHU3Mbl, IPUMEHEHUE B PA3JIMYHBIX OTPACISAX SKOHOMUKH,
UCIIOJIb30BAHUE JIJIS CO3/IaHUsI COBPEMEHHBIX MAaTEPUAJIOB U TEXHOJIOTUK;

MPOBOJUTH PEAKIMH, MOATBEPKAAONINE KAaYeCTBEHHBIH COCTaB pa3JIMYHBIX
BEILIECTB, PACIO3HABaTh OIBITHBIM ITyTEM COJEpIKAIIMecs B BOJIHBIX PacTBOpPax
WOHBI: XJOpPUA-, OpoMHI-, HOIUA-, cymnbdar-, pocdar-, kapOOHAT-, CHUIUKAT-,
cynbpuT-, CcynbPua-, HUTPAT- U HUTPUT-UOHBI, THUAPOKCHUJI-MOHBI, KATHOHBI
aMMOHWUSI, MarHusi, KaJblIMs, aTIOMUHUSA, XKere3a (2+) u xenesa (3+), meau (2+),
IIUHKA;

OOBSCHATHh U MPOTHO3UPOBATH CBOMCTBA BAXKHEMIIIMX MU3Y4aeMbIX BEIIECTB B
3aBUCUMOCTH OT MX COCTaBa M CTPOEHUs, IPUMEHEHHUE BEIIECTB B 3aBUCUMOCTHU OT
UX CBOMCTB, BOBMOKHOCTh MPOTEKAHUS XUMHUYECKHUX MPEBPAIICHUIN B Pa3TUUHBIX
YCIOBHAX Ha OCHOBE PACCMOTPEHHBIX 3JIEMEHTOB XWMHYECKOW KUHETUKH H
TEPMOIMHAMHUKW;

BBIYHCIIATh OTHOCUTENIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MaccChl BEIIECTB,
MacCOBYIO JOJIO XMMHUYECKOTO 3JIEMEHTa MO (POopMylie COEAMHEHHS, MACCOBYIO
JI0JIF0 BEIIECTBA B PAacTBOPE, MOJIBHYIO JOJII0 XUMHUYECKOIO »JJIEMEHTa B
COCIMHEHHH, MOJSPHYIO KOHIIEHTPALIMIO BELIECTBA B pPAcTBOPE, HAXOAMTH
npocTeiyo GopMyiTy BellecTBa 0 MaCCOBBIM MJIM MOJIBHBIM JOJISIM 3JIEMEHTOB,
MIPOBOJIUTH PACUETHI IO YPABHEHUSM XUMHUYECKUX PEAKIUN C YUYETOM HEIOCTaTKa
OJIHOTO M3 PEarcHTOB, MPAKTUYECKOrO BBIXOAA MPOAYKTA, 3HAYEHHUS TEIMJIOBOIO
s dekTa peakiyu, onpeesaTh COCTaB CMECEH;

coOmoaTh TpaBwia  Oe3omacHoM  paboTel B JabopaTopuud  MpU
UCIIOJIb30BAHUU XUMHUYECKOM TOCYIbl M 00OpYyIOBaHUS, a TakXkKe IpaBuiia
oOpamieHusi C BEIIECTBAMM B COOTBETCTBUM C WHCTPYKUUSMH BBIITOJIHEHHS
7a00paTOPHBIX OMBITOB W MPAKTHYECKUX pabOT MO MOJYYEHHIO U COOMpPaHUIO
ra3oo0pa3HbIX BELIECTB (aMMHaka U  YIJIEKUCIOrO0 Ta3a) W PEUICHHIO
OKCIIEPUMEHTAIBHBIX 3a7a4 1O TeMaM Kypca, NPEACTaBIATh Pe3yJIbTaThl
AKCIIEpUMEHTa B (JOpME BBIBOJIOB, I0KA3aTEIbCTB, rpaUKOB, TAOIHI] U BBISBIISATH
AMITUPUYECKUE 3aKOHOMEPHOCTH;

MPUMEHSATH OCHOBHBIE OMEPALMM MBICIUTEIbHON JAESITENbHOCTU (aHAIU3 U
CHUHTE3, CpaBHEHHUE, O0000IleHHE, CHUCTeMaTU3allui0, BBISBICHHE MPUYUHHO-
CJIIEACTBEHHBIX CBSI3€l) MPU U3YUYEHHUH CBOICTB BEIIECTB U XMMUUYECKUX PEAKIUU,
BJa/IeTh €CTECTBEHHO-HAYYHBIMU METOJIaMU MO3HaHUs (HaOIIoeHNe, U3MEpEHHE,
MOJIETMPOBAHUE, SKCIIEPUMEHT (peaibHbI U MBICIICHHBIN);



OpUMEHATh  MpaBuja  O€30MacHOro  oOpallleHuss C  BEeIEeCTBAMH,
WCTIONB3YeMbIMU B TIOBCEHEBHOM JKM3HU, TMpaBWJIa T[IOBEICHUS B ILEJAX
cOepexkeHHUsT 370pPOBbSI M OKpY’KalolleHd MPUPOTHON Cpeibl, NMOHUMAaTh Bpea
(omacHOCTh) BO3JEHUCTBUSI HA JKUBBIE OPraHU3MBI OINPEACICHHBIX BEIIECTB,
MOSICHATh Ha MPUMEPAx CIOCOObl YMEHBIIEHUS U MPEAOTBPALICHUSI UX BPEIHOTO
BO3/ICHCTBUSI, 3HAUEHHE KUPOB, OCIKOB, YIJIEBOIOB JUIsl OpPraHu3Ma 4eslOBeKa;

UCII0JIb30BaTh TMOJIyYEHHBIE MpEACTaBiIeHUsT 0 cdepax npodeccuoHaNbHOU
JeSTEIbHOCTH, CBSI3aHHBIX C HAYKOW U COBPEMEHHBIMU TEXHOJOTUSMHU, KaK OCHOBY
sl IpO(hECCHOHATBFHON OpPUEHTAIlMA W JIUII OCO3HAHHOTO BBIOOpA XHMHH Kak
npoUIbHOTO TMpeaMeTa MNpU TPOAOKEHHHM OOydYeHHUS Ha YpPOBHE CpPEIHEro
ob1iero oOpazoBaHus;

Y4aCTBOBATh BO BHEYPOYHON MPOEKTHO-UCCIEAOBATEIBCKON AEATEIbHOCTU
XUMUYECKON M XUMHUKO-IKOJIOTHYECKOW HaINpaBIE€HHOCTH, MPUOOPECTH OIBIT
IIPOBE/ICHUS YUECOHBIX UCCIIEIOBAHMI B YCIOBUAX 00pa30BaTENIbHBIX OPraHU3aIUH,
a TaK)Ke OpraHu3aiuil (LIEHTPOB) IOMOJTHUTEILHOTO 00pa30BaHUs ACTEH.



TEMATHYECKOE IINTAHUPOBAHUE

8 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne Hara uudgponbie
Tema ypoka KonTpoabubie | IlpakTuueckue
n/n Bcero H3y4eHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
1 [Ipenmer xumuu. Posib XUMUU B KU3HU | bub6mnoreka [IOK
yeJioBeka. Teiia 1 BelecTBa https://m.edsoo.ru/ff0d210c
bub6mnoreka [IOK
2 IlonsiTe 0 MeTO/IaxX MO3HAHUS B XUMHHU 1
https://m.edsoo.ru/ff0d227¢e
3 dOu3nYeCKUe U XUMUICCKHE SIBJICHUS 1 bubmorexa HOK
https://m.edsoo.ru/ff0d61c6
[IpakTuueckas padorta Ne 1 «IIpaBuna
4 paloThI B 1a00paTOPUU U IPUEMBI 1 bubnuoreka [JOK
oOpariieHus ¢ 1Tab0paTOpPHBIM https://m.edsoo.ru/ff0d23dc
000pyI0BaHUEM
s Yucrteie BemecTBa U cMecH. CItocoObl | bu6mmoteka [IOK
pa3aeneHus cMecen https://m.edsoo.ru/ff0d26ca
bu6mmoteka [IOK
6 Crioco0sI pazzene cMmecei 1
HOCODRE PASACHCHISE CMECER https://m.edsoo.ru/ff0d61c6
[TpakTuyeckas padora Ne 2
7 «Paznenenue cmeceii (Ha mpumepe 1 bubmmorexa [IOK
8 . P P https://m.edsoo.ru/ff0d28c8
OYHUCTKHU TTOBAPEHHOM COJIN )»
bu6mmoteka [IOK
8 Ato oJie 1
TOMBI 1 MOJICKY BT https://m.edsoo.ru/ff0d2a6¢
BemectBa MonekysipHOTO U bubnmoreka [JOK
9 1
HEMOJIEKYJISIPHOI'O CTPOECHUSA https://m.edsoo.ru/ff0d61c6




XUMHAYECKHE DIIEMEHTEI. 3HAKU

bu6mmoreka [IOK

10
(CUMBOJIBI) XUMHUYECKHUX 3JIEMEHTOB https://m.edsoo.ru/ff0d2be8
11 [IpocTeie U CII0)KHBIE BELIECTBA bubmmorexa LIOK
p Hl https://m.edsoo.ru/ff0d2a6c
12 Xumuueckasi opmyna. BareHTHOCT bubnuoreka [IOK
aTOMOB XMMHUYECKUX DIJIEMEHTOB https://m.edsoo.ru/ff0d61c6
13 ATOMHO-MOJIEKYJISIPHOE YYEHHUE bubmmorexa [OK
YIPPHEOS ¥4 https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSHCTBA COCTaBa BEIIECTB.
14 Xumnueckas Gpopmyrna BaJIeH:iIOCTB bubmmorexa LIOK
pMyTIa. https://m.edsoo.ru/ff0d2eae
aTOMOB XMMHYECKHUX JJIEMCHTOB
15 Ornpesenenne BaICHTHOCTH aTOMOB T10 bubnnoreka [IOK
(dbopMynaM OMHAPHBIX COSTUHEHUIA https://m.edsoo.ru/ff0d61c6
16 OTHOcHTENIbHAS aTOMHAs Macca. bubmuoreka [JOK
OTHOCHTENbHASA MOJIEKYIISApHAs Macca https://m.edsoo.ru/ff0d323c
17 MaccoBas 107151 XUMHAYECKOTO bu6mmoreka [IOK
DJIEMEHTA B COCAUHEHUU https://m.edsoo.ru/ff0d350c
Beruucnenus maccoBoit 10U
18 XUMHUYECKOTO AJIEMEHTa 1Mo hopmyJie Brbmmorexa LIOK
pMY https://m.edsoo.ru/ff0d61c6
COCIMHEHHUS
19 KomuuectBo BemectBa. Mouib. bu6mmoteka [IOK
MounsipHast macca https://m.edsoo.ru/ff0d5230
20 dOu3nyecKre U XUMUYECKUE SBICHUS. bubmuoreka [JOK
XuMunueckas peakuus https://m.edsoo.ru/ff0d37fa
71 MouJibHast 4OJIST XUMHYECKOTO 3JIEMEHTA bu6mmoreka [IOK
B COCJIMHCHUM https://m.edsoo.ru/ff0d61c6
- [Ipu3Haky u ycaoBusl NpOTEKaHUS bubnmoreka [JOK

XUMHYECKUX PEaKLU

https://m.edsoo.ru/ff0d3al6




3akoH COXpPaHCHHU MacCChl BEIICCTB.

bu6mmoreka [IOK

23
XUMHYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b8&8
24 ATtoMHO-MoJeKy sipHast Teopust. Ku3Hb
U nearenbHocTts M. B. JIomoHOCOBa
Brrancinenus xojmyecTBa, MacChl
25 BEIIECTBA 10 YPABHECHUIM XUMUYECKUX bubmmorexa [IOK
Banoyp htps://m.edsoo.ru/ff0d5708
peakiuit
Kiaccudukamnus XuMHUYECKUX peakIuil
P P bubmuoreka [JOK
26 (coenuHeHus, pa3ioKeHHs,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHHs, OOMeHa)
Brruucnenust mo ypaBHeHUSIM
XUMHUYECKON peaKIuu: KOJIMUeCTBA
27 BEILECTBA, MACCHI 110 U3BECTHOM bubmorexa LOK
m ’ y https://m.edsoo.ru/ff0d61c6
KOJIMYECTBY BEIIECTBA, Macce
peareHTOB WX MPOIYKTOB PEAKIIUU
M. B. JIoMOHOCOB — y4Y€HBIN-
28 sHukIoneauct. O0001eHne 1 bubmoreka LOK
' . https://m.edsoo.ru/ff0d40c4
CHCTEMAaTH3alUs 3HAaHHUI
29 KonTponbnas padota Nel o reme bubnuoreka LIOK
«BeniecTBa 1 XUMUYECKUE PEAKIIAN https://m.edsoo.ru/ff0d4290
30 3akon ABorajipo. Momnsipablii 00BEM bubmuorexa [JOK
ra3osn https://m.edsoo.ru/ff0d61c6
Bo3nyx — cmecsk razos. CoctaB
31 Bo3ayxa. Kuciopoa — 3j1eMeHT U bubmorexa LOK
yxa. p https://m.edsoo.ru/ff0d448e
npocrtoe Beuectso. O30H
dusnyeckne U XUMHYECKHAE CBOMCTBA
Bbubmmoreka [JOK
32 KHUCJIOpoJia (peaKkuu OKUCIICHUS,

ropenue). [lonsiTiue 06 okcuaax

https://m.edsoo.ru/ff0d4614




Brruncienusa o0néMa, KOJIMYECTBa

Bbu6mmorexa [JOK

33 BEILIECTBA r'a3a M0 U3BECTHOMY €0
. .. Y https://m.edsoo.ru/ff0d61c6
KOJIMYECTBY BEUIECTBA, 00BEMY
CriocoObI ToJTydeHusT KUCIOpoa B
i P Bbu6morexa [JOK
34 1abopaTopuu U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
IIpumeHeHne kuciopoa
TennoBoi 3 PeKT XUMUIECKOM
35 peaKuuu, MOHITUE O bub6mnoreka [IOK
TEPMOXUMHUYECKOM YpaBHEHUH, DK30- U https://m.edsoo.ru/ff0d4790
SHJOTEPMUUYECKHUX PEAKIIUIX
36 Brruucnenus 00bEMOB ra3oB 10 bu6mmorexa [{OK
YPABHEHUIO XUMUYECKON pEeaKuu https://m.edsoo.ru/ff0d61c6
TomnuBo (HedTh, yroyib U METaH).
37 3arpsi3HeHue BO3/1yXa, CliocoObI €ro bubnmorexa [IOK
P X, https://m.edsoo.ru/ff0d4c4a
MPEAOTBPALIECHUS
[IpakTuueckas padora Ne 3 o reme
38 «[Tony4yenne u cobrpanue KUCIOpoaa bubnmorexa LOK
yi . p posa, https://m.edsoo.ru/ff0d4ae2
W3y4YEHUE €r0 CBONCTBY
Brruucnenust mo ypaBHeHUsIM
XUMHUYECKON PEAKITUU: KOJTUIECTBA
39 BEIIleCTBa, 00bEMA, MACChI 110 bu6mmorexa [JOK
U3BECTHOMY KOJIMYECTBY BEIIECTBA, https://m.edsoo.ru/ff0d61c6
00BEMY, Macce peareHToB WIn
MPOJTYKTOB PEAKIIUN
20 Bonopon — snemeHT u mpoctoe bubmuorexa LIOK
BelecTBo. Haxoxaenue B npuponae https://m.edsoo.ru/ff0d4dd0
A1 dusnueckue 1 XUMHYCCKUE CBOMCTBA Bbubmmoreka [JOK

Bogopoja. [IpumeHenue Bogopoaa

https://m.edsoo.ru/ff0d4dd0




Brruucnenust no ypaBHeHUSIM
XUMHYECKOM PEaKIuu: KOJIMYECTBA
BeIlleCTBa, 00bEMA, MaCChI 110

bu6mmoreka [IOK

42
U3BECTHOMY KOJIMYECTBY BEILECTBA, https://m.edsoo.ru/ff0d61c6
00BEMY, Macce peareHTOB UJIu
MIPOJIYKTOB PEAKIIUU
43 IloHsTHE O KMCIIOTaX U COJISIX bubmoreia HOK
https://m.edsoo.ru/ff0d50d2
a4 CrniocoOsI onTyueHust BOJI0Opoja B bubnuorexa [JOK
naboparopun https://m.edsoo.ru/ff0d4dd0
45 Hcnosb3oBanue BOAOPOJA B KAYECTBE bubnnoreka [IOK
TOILIMNBA https://m.edsoo.ru/ff0d61c6
[Ipaktuyeckas padora Ne 4 o Teme
46 «ITomyuenne u cobupanue Boa0OpoIa bubmorexa HOK
ya - p /lopoZia, https://m.edsoo.ru/ff0d4f42
W3y4YEHUE €ro CBOMCTB)
47 MossipHblii 00bEM razoB. 3aKOH bubnuoreka [JOK
ABorazipo https://m.edsoo.ru/ff0d542e
43 [TonsiTue o xucnorax u consx. Cocrar bu6mmoreka [IOK
KHCIIOT U CoJiei https://m.edsoo.ru/ff0d61c6
Brrunciennsa o0néMa, KOJIMYECTBA
bu6mmorexa [JOK
49 BEIISCTBA ra3a I10 €ro M3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEIIECTBA UK 00BbEMY
Brruucnenus 00bEMOB ra3oB 10
50 ABHEHHUIO PEaKIIMy Ha OCHOBE 3aKOHA bubmorexa HOK
7P .. peaiti o https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIICHHI ra30B
Brruucnenus mo ypaBHEHUSIM
. P bubmuoreka [JOK
51 XUMHUYECKOHN peaKIuu: KOJIMUeCTBa

BEIeCTBa, 00BEMA, MAaCCHI 10

https://m.edsoo.ru/ff0d61c6




M3BECTHOMY KOJIMYECTBY BEIIIECTBA,
00BEMY, Macce peareHTOB WIN
MPOAYKTOB PEAKIINU

5 DOuU3nYEeCKre 1 XUMUYECKHE CBOMCTRA bubmuorexa [JOK
BOJIbI https://m.edsoo.ru/ff0d587a
53 CocraB ocHoBanwmii. [Tonsitue 00 bubmuoreka [JOK
UHJHUKATOpax https://m.edsoo.ru/ff0d59e2
HacepImmeHHbie 1 HEHACHIIICHHBIE,
54 KOHIIEHTPUPOBAHHEIE U Pa30aBICHHBIE Bubmorexa OK
pHp p https://m.edsoo.ru/ff0d61c6
pacTBOpHI
Bona xak pactBoputens. HachieHnHbie
55 Y HEHACBIILIEHHBIE pacTBOpPbI. MaccoBast bubmmorexa [IOK
m p PBI. https://m.edsoo.ru/ff0d5b40
JI0JISL BEILIECTBA B PACTBOPE
ITpakTuyeckas pabora Ne 5 o Teme
56 «[IpurorosiieHne pacTBOpoB ¢ bubnuoreka [IOK
OnpeAeIEHHON MaCCOBOM J0JIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BEIIECTBA»
Brruucnenus ¢ uCnoib30BaHUEM
57 TIOHSITHSI «MacCoBas J0JIs BEIIECTBA B Brbmmorexa LIOK
AOI BEH https://m.edsoo.ru/ff0d61c6
pacTBope»
sg KonTponbnas padota Ne2 o treme bubnuorexa [IOK
«Kucnopoa. Bonopoa. Boga» https://m.edsoo.ru/ff0d6342
59 OKcupl: cOCTaB, KJIacCUpUKaIus, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
60 ITonyyenue 1 XUMHYECKHUE CBOMCTBA bubnuoreka [IOK
OKCHJIOB https://m.edsoo.ru/ff0d61c6
61 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnmoreka [JOK

KHCJIOTHBIX, OCHOBHBIX U aM(bOTeprIX

https://m.edsoo.ru/ff0d664e




OKCHUI0B

6 OcHoBaHus: cOCTaB, KJIacCH(pUKAIIHS, bu6mmoreka [IOK
HOMEHKJIATypa https://m.edsoo.ru/ff0d67ca
63 [Iémoun, uX CBOMCTBA U CITOCOOBI bubnmoreka [JOK
IIOJIyYEHUS https://m.edsoo.ru/ff0d61c6
64 [Tonyyenne u XUuMHUYECKHE CBONCTBA bubmmoreka [JOK
OCHOBaHUM https://m.edsoo.ru/ff0d67ca
65 Kucnotsr: cocras, kinaccudukanms, bub6mnoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
66 [Tonyuenue xkucnor
7 IlosnydyeHne u XuMHUYECKHE CBOMCTBA bubnnorexa IOK
KHCIOT https://m.edsoo.ru/ff0dfee2
Conu (cpennue): HOMEHKIIaTypa,
68 CHOCO((SI)I;) I0JI )CHI/ISI XI/IMI/I‘IZ(IJ)KI/Ie bubnmorexa [IOK
N YHCHIEL https://m.edsoo.ru/00ad9474
CBOICTBa
69 dusnueckue U XUMHYECKHE CBOICTBA bu6mmoreka [JOK
coseld. [lonydyenue conen https://m.edsoo.ru/ff0d61c6
ITpakTruyeckas padora Ne 6. Pemenue
20 JKCIIEPUMEHTAJIBHBIX 3a7a4 10 TEME bubnuorexa [JOK
«OCHOBHBIE KJIaCChl HEOPIAHUUYECKUX https://m.edsoo.ru/00ad9b7c
COCIMHEHUI»
- ['eneTnueckas cBsA3b MEXKY KiIaCCaMU bubmuorexa [JOK
HEOPraHWYECKNX COCAMHEHUN https://m.edsoo.ru/00ad9a50
7 ['eneTnueckas cBsA3b MEXY KiIaCCaMHU bubmuorexa [JOK
HEOPraHWYECKUX COEAMHEHUI https://m.edsoo.ru/ff0d61c6
73 O06001IeHre 1 cCUCTeMaTH3aIHs 3HAHHA bubamorexa LOK
m H https://m.edsoo.ru/00ad9cb2
74 Konrtponsnas padora Ne3 o teme bubnuoreka LIOK




"OCHOBHBIE KJIACChl HEOPTAHUYECKUX
coequHeHnn"

https://m.edsoo.ru/00ad9ela

[TonsTHE O rpymIIax CXOIHBIX

75
3JIEMEHTOB
[lepBbie NOMBITKY KJIaCCUPUKAITUU
76 XUMHYECKUX AJieMeHTOB. [ToHsTHE O Bubmmorexa [JOK
i https://m.edsoo.ru/00ad9ffa
rpymnmnax CXOQHbIX 3JIEMEHTOB
[lepuonnueckuii 3aKoH 1
bubmuoreka [JOK
77 [Tepuoanueckas cucremMa XMUMHYECKUX
https://m.edsoo.ru/00adasS2c
anemenToB . 1. Menaeneepa
Koporkonepuonnas u
73 JUTHHHOTICPUOTHAST (DOPMBI bubnnoreka [JOK
[Tepuoanueckoit CUCTEMBI XUMUYECKUX https://m.edsoo.ru/ff0d61c6
anemenToB .M. Meneneena
79 [Tepuopl, rpynmel, HOATPYIIIBI bromorexa OK
P > TPYITIBL Py https://m.edsoo.ru/00ada52c
20 Crpoenne atomoB. CocTaB aTOMHBIX bubnuoreka [JOK
saep. N3oTomsl https://m.edsoo.ru/00ada342
81 ONEKTPOHBI
CtpoeHue 3JIeKTPOHHBIX 000709eK
. bubmuoreka [JOK
82 aToMOB 1eMeHTOB [leproanueckon
https://m.edsoo.ru/00ada6bc
cuctemsl [. 1. MenneneeBa
XapakTepucTuka XUMUYECKOTO
a3 3JIEMEHTA MO €0 MOJO0KEHHIO B bubnuoreka [JOK
[Tepuonnueckoit cucreme /. U. https://m.edsoo.ru/00ada824
MenneneeBa
24 H3meHeHue CBOMCTB COCIMHECHUN bubmuorexa [JOK

XUMHYCCKUX 3JIEMCHTOB B IIEPHUOJAX U

https://m.edsoo.ru/ff0d61c6




rpymnmax

3nauenue [leprnoanyeckoro 3akoHa ajis
pa3BUTHS HayKH U nipakTuku. [. 1.

bu6mmorexa [IOK

85 MenaeneeB — y4€HBIH, ITEaror u https://m.edsoo.ru/00ada96e
rpaKJaHUH
36 DJIEKTPOOTPHULIATEIHLHOCTH ATOMOB bubnmoreka [JOK
XAMUYECKUX DJIEMEHTOB https://m.edsoo.ru/00adaab8
g7 DNEKTPOHHBIE U CTPYKTYPHBIE bubnuorexa [JOK
(hOpMyJIBI BEIIECTB https://m.edsoo.ru/ff0d61c6
bubnuorexa [JOK
88 Honmast xiireckas cpssb https://m.edsoc]fru/OOadac34
29 KoBasieHTHas1 nonsipHast XuMu4yeckast bubnuorexa [JOK
CBSI3b https://m.edsoo.ru/00adaab8
90 KoBaneHTHas HEnosspHas XMMUYECKast bubnuoreka [IOK
CB3b https://m.edsoo.ru/ff0d61c6
91 Kpucrannnueckue u amopgHsbie bubnuoreka LIOK
BEIIlECTBA https://m.edsoo.ru/00adaab9
bubnnoreka [JOK
92 Crenens, okncienms https://m.edsogru/OOadanS
93 OKHCIIUTETHFHO-BOCCTAHOBUTEIIBHBIC bubnmoreka [JOK
peakuuu https://m.edsoo.ru/ff0d61c6
94 OKHCAUTENBHO-BOCCTAHOBUTENBHBIE bubnuoreka [IOK
peakunu https://m.edsoo.ru/00adb076
95 OxkucIUTENU 1 BOCCTAHOBUTEIHU bubmmorexa [IOK
https://m.edsoo.ru/00adb076
CocraBieHne ypaBHEHUI
96 OKHCIIUTEIBHO-BOCCTAHOBUTEIbHBIX bubmmorexa [IOK

peakiuii, METOJ] IEKTPOHHOTO OanaHca

https://m.edsoo.ru/ff0d61c6




97 Konrtponsnas padora Ne4 o teme | bubnuorexa LIOK
«Ctpoenue aroma. XUMUYECKast CBSI3bY https://m.edsoo.ru/00adb486
N bubnmoreka [JOK
98 O06001IeHNEe ¥ CHCTeMAaTH3alus 3SHAHUI 1 hitps://m.c dsoc]fru 100adb33c
99 O06001IeHre 1 CUCTeMaTH3AIHS 3HAHHMA 1 ngjzlif:;(sifg/lﬁfo d61c6
100 PesepBHEIit ypok. O6001meH e 1 1 bubnuorexa [JOK
cucTeMaTu3alus 3HaHUi https://m.edsoo.ru/00ad9cb2
101 PesepBHblit ypok. O60011eHuE 1 | bubnuorexa [JOK
cucTeMaTu3alus 3HaHUH https://m.edsoo.ru/ff0d61c6
102 PesepBHEIit ypok. O600meHue 1 | bubnnoreka [JOK
cucTeMaTu3alis 3HaHUH https://m.edsoo.ru/ff0d61c6
OBLIEE KOJIMYECTBO YACOB I1O 102

[TPOT'PAMME




9 KVIACC

KosunyecTBOo 4acoB DJIeKTPOHHbIE
Hara uudposbie
Ne ni/m Tema ypoka KonrTpoabubie | IlpakTnueckue
Bcero u3yyeHusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
[lepuoauueckuii 3aK0oH.
bubmuorexa [JOK
1 [Tepuoanueckasi cucteMa XUMHUYECKUX 1
https://m.edsoo.ru/00adb59e
anemenToB /I. 1. MenneneeBa
3aKOHOMEPHOCTH B U3MEHEHUH
2 CBOMCTB XMMUYECKUX 3JIEMEHTOB 1 bubmorexa [IOK
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX NMEPUOIOB
[TocnenoBaTenbHOCTH 3aMOTHEHUS
3 AJIEKTPOHHBIX OpOUTANIel aTOMOB 1 bubmorexa HOK
P P https://m.edsoo.ru/00adb59e
MaJibIX IEPHOJIOB
4 Knaccugukaius n HOMeHKIIaTypa | bubmmnoreka [JOK
HEOPraHUYECKUX BEIIECTB https://m.edsoo.ru/00adb7e2
. Buapl xuMuueckoil CBA3U U TUIIBI 1 bu6mmoteka [IOK
KPUCTAJUIMYECKUX PELIETOK https://m.edsoo.ru/00adbac6
KonTtponbHast padora Nel o teme
6 «[ToBTOpEHUE U YriyOIeHUE 3HAHUI 1 1 bubmorexa HOK
P yry https://m.edsoo.ru/00adb59e
OCHOBHBIX pa3/IeJioB Kypca 8 Kiacca
Brruucnenust o TepMOXUMHYECKOMY
7 aBHEHHWIO PEaKIINH: TEII0BOTO 1 bubmorexa LIOK
yp p N https://m.edsoo.ru/00adb59e
s dexTa XUMUIECKON peaKIuu 1mo




KOJIMYECTBY BEILIECTBA, MACCE WU
00BEMY MpOpearupoBaBIIETO WU
00pa30BaBIIETOCs BEIECTBA

Knaccudukanust XMMUYIECKUX peakIui

bub6nmoreka [IOK

KHCJIOT, OCHOBAHHI U COJICH

8
[0 pa3JIMYHbIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
[ToHsITHE O CKOPOCTH XMMUYECKOM

bubnuorexa [JOK
9 peakuuu. [ToHsITHE O TOMOTEHHBIX U
https://m.edsoo.ru/00adbe9a
reTePOTCHHBIX PEaKIUSIX
[TonaTre 0 XUMHUYECKOM PaBHOBECHUHU.

10 @DaKTOpPBI, BIUSIOIIKNE HA CKOPOCTh bu6nuoreka [IOK
XUMHYECKON PeaKIuy U MOJIOKEHUE https://m.edsoo.ru/00adc28c
XUMHUYECKOTO PAaBHOBECHUS
@DakTOpBI, BIUAIOIMINE HA COCTOSIHUE
XUMHUYECKOTO PAaBHOBECHUSI.

11 ITporuo3upoBaHue BO3MOXKHOCTHU bubmmorexa HOK

p p https://m.edsoo.ru/00adb59e
MPOTEKAHUS XUMUYECKUX
MPEBPAILCHHI B Pa3IMYHBIX YCIOBUAX

1 OKHUCUTETLHO-BOCCTAHOBUTEIILHBIC bubnuorexa [JOK
peakuuu https://m.edsoo.ru/00adcade
Teopus 3MEKTPOIUTHYECKON

13 mucconuanyu. CuinpHbIe 1 ci1adbie bubmorexa TTOK

) https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
14 Honnrie ypaBHEHUS peaKIui bubmorexa LIOK
P P https://m.edsoo.ru/00add448
15 ONEeKTPOIUTHYECKAs JUCCOLUALUS bubmuoreka [JOK

https://m.edsoo.ru/00adb59e




XMMHYECKHE CBOMCTBA KUCIOT U

. . bubnmoreka [JOK
16 OCHOBaHUH B CBETE MPECTaBICHUN 00
. https://m.edsoo.ru/00add5d8
3JIEKTPOJUTUYECKON JUCCOIUAIINHT
XuMHUYECKHEe CBOMCTBA COJIEH B CBETE
17 IpeACTaBICHUI 00 bubmorexa [IOK
pedl 5 https://m.eds00.ru/00add8b2
3JIEKTPOJIUTUYECKOMN TUCCOLMAIUN
18 ITonsaTue o ruApoIU3E CoJiei bubmorexa HOK
P https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
19 HoHHbIe ypaBHEHUS TUAPOIN3A CONIEH
https://m.edsoo.ru/00adb59e
20 O06o001IeHre U CUCTEMaTH3 AL bubnuorexa [JOK
3HAHUH https://m.edsoo.ru/00addd12
51 [Tpaktuyeckas paborta Ne 1. «Pemenune bubnmnoreka [JOK
JKCIIEpUMEHTAIBHBIX 3a1a1» https://m.edsoo.ru/00addbfa
Brruucnenust Macchl IpoayKTa
pEaKLIHUH MO U3BECTHON Macce OJTHOTO
2 W3 UCXOIHBIX BEIECTB, B3ATOTO B BUJIE bu6nuorexa [IOK
pactBopa, coaepKamero https://m.edsoo.ru/00adb59e
ONpeIeNEHHYI0 KOHIEHTPAIUIO
pPacTBOPEHHOTO BEIIECTBA
KonTponbnas padota Ne2 o reme
23 «ONEKTPOINTHIECKAs] TUCCOITHAIIHS bubmorexa TIOK
p a1 HHatH. https://m.edsoo.ru/00addecO
XUMHYECKUE PEAKIIUU B pACTBOPAX»
OO01mas XxapakTepuCcTHKa raJIOreHOB.
. bubmuorexa [JOK
24 XUMHUYECKHE CBOMCTBA HA TIPUMEPE
https://m.edsoo.ru/00addfe?
XJIopa
25 XHUMHUYECKHE CBOMCTBA Ir'aJIOTCHOB. bu6nuorexa [JOK




XUMHYECKUE CBOKCTBA XJIOpa

https://m.edsoo.ru/00adb59e

XnopoBogopoa. CossiHasi KUCIIOTa,

N bu6nmoreka [IOK
26 XHUMHUYECKHE CBOUCTBA, IOJIyUYCHHUE,
https://m.edsoo.ru/00ade104
MIPUMEHEHUE
[TpakTrueckas padora Ne 2 o Teme
27 «[TonyueHne COMAHON KUCTOTHI bubmmorexa [TOK
yi . . ’ https://m.edsoo.ru/00ade348
M3y4EHHE €€ CBOMCTBY»
Brruucnenus mo ypaBHEHUSIM
. bubmuorexa [JOK
28 XUMHYECKUX PEaKIUid, €CJIU OJUH U3
https://m.edsoo.ru/00ade488
PEareHTOB JIaH B U30BITKE
79 Baxwueiime coeTMHEHUS XJI0pa U UX bubnmnoreka [JOK
HaxXOXKIEHUE B IIPUPOJE https://m.edsoo.ru/00adb59e
30 OO01mas xapakTepucTUKa YIEMEHTOB bubmuorexa [JOK
VIA-rpymsl https://m.edsoo.ru/00ade64a
AumoTpomnHbie MOTU(GUKAIIUHA CEPHI.
31 HaxomI;eHHe cephl I/I(i)eé coenHHefmﬁ B bubmorexa LHOK
P o https://m.edsoo.ru/00ade64a
npupoje. XUMHUYECKHUE CBONCTBA CEPhI
CrtpoeHue u CBOMCTBA MPOCTOTO
P P bu6mmoteka [IOK
32 BELIECTBA CEPBI. AJTIOTPOIIHbIE
https://m.edsoo.ru/00adb59e
Mo (UKAIK Cepbl
33 CepoBoaopoi, cTpoeHue, Gu3nuecKue bubmuorexa [JOK
1 XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade802
Oxkcuasl cepsl. CepHast KMCIIOTA,
34 buznyeckue U XMMUYECKHE CBOWCTBA Bubnrorexa LIOK
’ https://m.edsoo.ru/00adea28
MIPUMEHEHUE
35 CepHast KUCJIOTa U €€ CONU bubnmnoreka [JOK




https://m.edsoo.ru/00adb59e

XHUMHUYECKUE PEAKLINH, JICKALNE B
OCHOBE IPOMBIIIUIEHHOTO crocoba
IIOJIyYEHUS CEPHOM KUCIIOTBI.

bu6nmoreka [IOK

36
XHUMHUYECKOE 3arpsA3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIEeH CPe/Ibl COSTUHEHUSIMHU
cepbl
37 Brrancienne MaccoBoit 107U BBIXOJ1a bubmnorexa [JOK
NPOAYKTa peaKkL U https://m.edsoo.ru/00adec8a
Boruncnenus Mmaccol IpoayKTa
18 pEeaKIru Mo U3BECTHOM MacCcOBOM bubmuorexa [JOK
(00BEMHOIT) moI1e (%) ero BeIXoja OT https://m.edsoo.ru/00adb59e
TEOPETHYECKH BO3MOXKHOTO
OO0m1as XxapakTepuCTUKa JIEMEHTOB
39 VA-rpynmnsl. A30T, pacipocTpaHEHHE bu6muoreka [IOK
B IIpUpO/ie, PU3HUECKUE U XUMHUUECKUE https://m.edsoo.ru/00adeeab
CBOMCTBA
AMMHuak, ero puznueckKue u
40 XHMHYECKHUE CBOMCTBA, MOJTyUYCHUE U bubmorexa HOK
’ i https://m.edsoo.ru/00adf004
MIPUMEHEHUE
bubmmorexa [{IOK
41 Conu aMMOHUS
https://m.edsoo.ru/00adb59e
[TpakTrueckas padota Ne 3 o teme
42 «ITonyuenne aMmmuaka, U3ydeHre ero bubmorexa TIOK
i > MY https://m.edsoo.ru/00adf180
CBOMCTBY»
23 A3OTHas KUCI0Ta, €€ (u3nuecKrue u bu6nuorexa [JOK

XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/00adf306




[IpompllIIEHHOE MTOJIyYE€HHE a30THOU

bubnmoreka [IOK

44
KHUCIJIOTBI https://m.edsoo.ru/00adb59e
Hcnonb3oBaHre HUTPATOB U COJICH
aMMOHMS B KAYECTBE MUHEPAJIbHBIX
45 00peHui. XUMUYECKOE 3arpsi3HECHUE bubmorexa HOK
YAOOPEHHH. £ p https://m.edsoo.ru/00adf518
OKPY>KaloIleH cpefibl COeAMHEHUSIMU
azora
®ochop. Oxcua dpochopa (V) u
46 Q)OC(EO pHaﬂ KI/ICJI((i))Ta q)(plfmqecxne u bubmmorexa [TOK
P 7 https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, OJIyYEHUE
[ToHsiITHE O MUHEPATILHBIX YAOOPCHUSX.
P Y p bubmuorexa [JOK
47 3arpsi3HeHue NPUPOJHBIX BOJOEMOB
https://m.edsoo.ru/00adb59e
COCTMHCHUSAMU a30Ta u Gocdopa
Hcnons3oBanue ¢pocdaroB B KauecTBe
48 MUHEPATbHBIX YI0OpECHHUIA. bubmmoreka [IOK
3arpsi3HEHUE TPUPOTHON CPEIbI https://m.edsoo.ru/00adfc20
dbocdaramu
VYraepona, pactipocTpaHeHHE B
49 npu f) € (1;)1431/11?{601(1;6 U XUMHYECKUE bubmorexa HOK
P ? AC, https://m.edsoo.ru/00adfd9c
CBOMCTBA
50 Yraepon, ero ajuioTpoIHbIE bubnuotexa [JOK
Mo (UKAIMK U CBOWMCTBA https://m.edsoo.ru/00adb59e
Oxkcuapl yriaepojaa, ux Gpuzndeckue u
51 XUMHUYECKHUE CBOUCTBA. but6mmoreka [IOK
DKOJIOTHYECKUE TIPOOIEMBI, https://m.edsoo.ru/00adfebe
CBsI3aHHBIE ¢ OKcHIoM yriaepoxa (IV)
52 VYronpHasg KHCIOTa U €€ COIn bubnuotexa [JOK




https://m.edsoo.ru/00ae006¢c

[TepBoHauanbHBIE MOHATHS 00

bubmuorexa [JOK

53 OpPraHMYECKUX BELIECTBAX KaK O
https://m.edsoo.ru/00adb59e
COCIMHEHUSIX YIIIepoaa
[TpakTrueckas padora Ne 4 1o Teme
54 "TTosrydyeHue yriekucioro rasa. bubnuoreka [IOK
KadectBenHas peakius Ha KapOOHAT- https://m.edsoo.ru/00ae027¢e
noH"
[IepBoHavanbHbIe MOHATHS 00
bubmuorexa [JOK
55 OpPraHUYECKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ac054¢e
COCIMHEHUSIX YTJIepo/ia
[TonsiTrie 0 OMOJIOTUYECKU BAXKHBIX
bubnuorexa [JOK
56 OpraHMYECKUX BEIIECTBAaX — JKHUpax,
https://m.edsoo.ru/00adb59e
Oenkax M yriieBojaax
57 KpemHuii u ero coenuHeHUs brbmmorexa [OK
P https://m.edsoo.ru/00ae080a
[TpakTtunyeckas padora Ne 5. Pemenue
cg SKCHEPUMEHTAIBHBIX 33/]1a4 110 TEME bubnmnoreka [JOK
«BaxHenme HeMeTaJlIbl U UX https://m.edsoo.ru/00ae0bf2
COETMHEHUS»
Breruucnenust maccol (00bEMa; H.Y.)
MIPOIYKTa PeaKIMU M0 JaHHOM Macce
P y1< P bubmuorexa [JOK
59 (00BEMY) HUCXOTHOTO BEIIECTBA,
. https://m.edsoo.ru/00adb59e
CoJIeprKallero onpenenéHHyI0
MacCOBYIO JOJIFO IPUMeECEn
€0 KonTtponbHast padora Ne3 o teme bu6muoreka [IOK

«Baxuenme HeMeTaUIBl U UX

https://m.edsoo.ru/00ae0e18




COCOAUHCHU A

OO0m1as xapaKTepuCTUKa XUMUYECKUX
JJIEMEHTOB — METAJIJIOB.
Merannuueckas cBSI3b U

bubmuorexa [JOK

61
METAJUINYECKAst KpUCTAIUITHYECKas https://m.edsoo.ru/00ae103e
pem€rka. usnyeckue CBONUCTBA
METAJLJIOB
OO0m1as XxapakTepruCcTUKa XUMHYCCKUX
2 3JIEMEHTOB — METAJJIOB HA OCHOBAHUU
ux nonoxkenus B [ICXD J1.1.
Menpeneena
XUMHUYECKUE CBOMCTBA METAJLJIOB.
N . bubnuorexa [JOK
63 DNEKTPOXUMHUYECKHUM Psii HAPsyKEHUI
https://m.edsoo.ru/00ael 156
METAJIJIOB
O611e crocoObl MOTy4eHHUs
MetasuioB. CruiaBel. Beraucienus mo
. bu6mmoteka [IOK
64 YpPaBHEHUSIM XUMHUYECKUX PEAKLUN,
https://m.edsoo.ru/00ael 156
€CJIM OJWH W3 PEAreHTOB COJICPIKUT
MPUMECH
65 OO01e XMMHUYeCKHre CBOMCTBA bu6muoreka [JOK
METAJIJIOB https://m.edsoo.ru/00adb59e
66 [ToHsiTHE O KOPPO3HHU METATIIOB brbmorexa [OK
PP https://m.edsoo.ru/00ael1278
but6mmorekxa [{IOK
67 €JIOYHBIE METaJIIbI
HI https://m.edsoo.ru/00ae14b2
68 Haxoxnenue B npupoje. CBoiicTBa bu6muoreka [IOK

IMICJIOYHBIX METAJIJIOB

https://m.edsoo.ru/00adb59e




69 OKcuabl ¥ THAPOKCUJIBI HATPUS U bubnmnoreka HOK
KaJus https://m.edsoo.ru/00ae14b2
20 [IlenoyHO3EMENBHBIE METAILIBI — bu6mmoreka [IOK
KaJbLIMN 1 MarHui https://m.edsoo.ru/00ae15e8
71 [IlenoyHO3EMENBHBIE METAIIBI — bu6mmoreka [IOK
KaJIbIIUA U Maruui https://m.edsoo.ru/00adb59e
72 Baxueiime coeTMHEHUS KalbLUS bubmorexa [IOK
A H https://m.edsoo.ru/00ael5e8
73 O06o001IeHre U CUCTEMaTH3aLHs bubnuorexa [JOK
3HAHUM https://m.edsoo.ru/00adb59e
74 JKécTkocTh BOJIBI M CITOCOOBI €€ bubmuorexa [JOK
YCTpaHEHU https://m.edsoo.ru/00adb59e
- JKEcTKOCTh BOJIBI M CITOCOOBI €€ bubmmoteka [IOK
YCTpaHEHHU https://m.edsoo.ru/00ae1886
[TpakTiueckas pabota Ne 6 mo Teme
" P s P « bubnuorexa [JOK
76 JKEcTkocTh BOJIBI M1 METOIBI €€
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUSI
bu6nuorexa [JOK
77 A i
TOMHHHH https://m.edsoo.ru/00adb59e
28 AmpoTepHbIe CBOMCTBA OKCUIA U bu6muoreka [JOK
THIPOKCHIA https://m.edsoo.ru/00aelc64
79 OO0m1as xapakTepucTUKa METaIOB b- bubnmoreka [JOK
rpynn (MoOOYHBIX MOATPYIIN) https://m.edsoo.ru/00ae1c64
30 [lepBoHauasIbHBIE IPEICTABICHUS O bubmuoreka [IOK
KOMILIEKCHBIX COETUHEHUSIX https://m.edsoo.ru/00adb59e
81 Kenezo bubnuorexa [JOK




https://m.edsoo.ru/00ae1d86

Oxcuipl, TMIPOKCHIBI U COJIM JKENe3a

bub6nmoreka [IOK

82
(I) m xene3a (III) https://m.edsoo.ru/00ae35e6

83 q U CTaJlb — CIUIaBbI Keje3a bubmmorexa [TOK

YOy https://m.edsoo.ru/00adb59e

84 O06o001eHre u cucTeMaTru3arus bubnuorexa [JOK
3HAHUU https://m.edsoo.ru/00adb59e
[TpakTuueckas pabota Ne 7. Pemenue

g5 SKCIIEPUMEHTAIBHBIX 33]1a4 110 TEME bubnmoreka [JOK
«BaxxHenmme MeTajlibl U UX https://m.edsoo.ru/00ae3de8
COCUHEHUS»

26 Paznuunble TUIIBI BBIUMCICHUHN 1O bubmmoreka [JOK
YPAaBHEHUSAM XUMUYECKHUX PEAKIUI https://m.edsoo.ru/00adb59e
Brruucnenust no ypaBHEHUSIM

g7 XUMUYECKHUX PEaKLIUN, ECIIM OJUH U3 bubnmnoreka [JOK
peareHTOB J1aH B U30BITKE HIIN https://m.edsoo.ru/00ae1750
COJICPKUT TIPUMECH.

g8 O06o011eHre U cucTeMaTu3alus bubnmoreka [JOK
3HaHUU https://m.edsoo.ru/00adb59e

29 PaznmudaHbIe THITEI BEIYUCIICHHH 110 bubmuorexa [JOK
YPaBHEHUSAM XUMUYECKUX PEaKIUN https://m.edsoo.ru/00adb59e
KontponbHas padota Ne4 o teme

90 «Ba>1<11){el71mne f/IeTaJmLI " UX bubmorexa [TOK

https://m.edsoo.ru/00adb59e
COCTMHEHUS»
91 BemecrtBa u maTepuansl B bubmmorekxa [{IOK

IOBCEIHEBHOMN KU3HU YEJIOBEKA

https://m.edsoo.ru/00ae3f50




90 Hosble maTepuaibl ¥ TEXHOJIOTUU. | bubnuoreka [IOK
[IpuHIMIIBI «3ENEHON XUMUN https://m.edsoo.ru/00adb59e

93 XHUMHYECKOE 3arpsi3HEHHE | bubnmoreka [JOK
OKPY’KaIOILEeH Cpebl https://m.edsoo.ru/00ae4270

94 Ponp xumun B penienuu | bu6mmoreka [IOK
HKOJIOTHYECKUX MPOOIeM https://m.edsoo.ru/00ae4270

bubmnorexa [JOK
% XHMUS 1 3710pOBEE ! https://m.edsoil.ru/OOadbS%

96 PeseprHblit ypok. O600menne u | bu6nuoreka [IOK
CHCTEeMAaTU3alusl 3HaHUI https://m.edsoo.ru/00ae0d0a

97 PesepBHblit ypok. O6001eHE U | bub6nuoreka [IOK
CHCTEeMAaTU3alusl 3HaHUI https://m.edsoo.ru/00adb33c

08 PesepBHelit ypok. O6001IeHNE U | bubnmoreka [JOK
CHCTEeMAaTH3aIMs 3HaHUH https://m.edsoo.ru/00adb59e

99 PesepBHblit ypok. O6001eHE U | bu6muoreka [IOK
CHCTEeMAaTH3aIis 3HaHUH https://m.edsoo.ru/00ad9cb2

100 PesepBHblit ypok. O6001eHE U | bu6muoreka [IOK
CHUCTEMAaTH3alMs 3HAHUH https://m.edsoo.ru/00ad9cb2

101 Peseprubiit ypok. O600611eHNE | bu6nunorexa [IOK
CHCTEMATU3alUS 3HAHU T https://m.edsoo.ru/00ad9cb2

102 PesepBHsIit ypok. O6001IeHNE T 1 bubmmoreka [JOK
CHCTEeMAaTH3aIis 3HaHUH https://m.edsoo.ru/00adb59e

OBHIEE KOJIMYECTBO YACOB I10 102

I[TPOTPAMME
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