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IHHOACHUTEJIBHAS 3AIINCKA

[IporpaMMa 1o XMMUU Ha YPOBHE OCHOBHOTO O0IIEro 0oOpa3oBaHUs COCTaBJIeHa Ha OCHOBE
TpeOOBaHUI K pe3yJabTaTaM OCBOCHHsS OCHOBHOH 00pa3oBaTeIbHOM MpPOTrpaMMbl OCHOBHOTO OOIIETo
obOpazoBanus, npeacrasieHHbIXx B PI'OC O0O, a takxe Ha ocHOBe (enepaabHO pabodeil mporpaMMbl
BOCIIUTAHMS U C yYETOM KOHULEMIMU MPENOIaBaHusl YIeOHOTo MpeaMeTa «XUMHs» B 00pa30BaTeIbHBIX
opranu3anusax Poccuiickoit denepanuu.

[Iporpamma mo XuMuM Ja€T MPEACTABICHUE O LEIX, 0OLIel cTpaTeruu 00y4eHHsI, BOCIIUTAHUS U
pa3BUTHA OOYYAIOIIMUXCS CPEACTBAMHU y4eOHOIO IMpeAMETa, yCTaHABIMBAET 0053aTeIbHOE MPEIMETHOE
CoJiep’KaHue, MpelycMaTpUBAET PaclpellelieHUe €ro Mo KilaccaM M CTPYKTYpUpPOBaHHUE IO pasjernaM U
TeMaM IMpPOrpaMMbl IO XHWMHH, ONpPEAEISAET KOJIMYECTBEHHbIE M KAuye€CTBEHHBIE XapaKTEPUCTUKU
COJIEp’KaHusl, PEKOMEHAYEMYIO I0CIIEI0BAaTEIbHOCTh U3YyYEHHUS] XUMHUHU C Y4ETOM MEXKIIPEIMETHBIX U
BHYTPUIIPEIMETHBIX CBSI3€d, JIOTUKM y4eOHOTo MpoIiecca, BO3PACTHBIX OCOOEHHOCTEW OOydaroluxcs,
OTpeieNIieT BO3MOXHOCTH TPEAMETa JUIsl pealin3alui TpeOOBaHM K pe3yJabTaTaM OCBOSHHSI OCHOBHOM
0o0pa3oBaTeNbHON MPOrpaMMbl Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs, a Takke TpeOOBaHUN K
pe3yabTataM OOY4YEeHHsT XMMUU Ha ypOBHE IIeNiell M3y4eHHs NpeIMETa M OCHOBHBIX BHJIOB Y4eOHO-
M03HABATEIBHOMN JAEATETLHOCTH 00YUaIOIIETrocs 0 OCBOCHUIO YU€OHOTO COACPKAHMSL.

3HaHWE XUMHH CIY)KAT OCHOBOH JUIsi (POPMHUPOBAHUS MHPOBO33PEHHS OOY4aroImerocsi, ero
MPEJICTABJICHU O MaTepHallbHOM EAMHCTBE MHpA, BaXHYIO pPOJIb HUIparoT (HopMHpyeMble XHUMHEH
IIPE/ICTABJICHMSI O B3aMMOIIPEBPALLIEHUSIX SHEPTUU U 00 3BOJIIOLUYU BEIIECTB B PUPOJIE, O MYTAX PEIICHUS
rI100ambHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHUS YENIOBEUECTBA — CHIPHEBOM, SHEPIreTUUECKOM, MHUILEBOI U
HKOJIOTHYECKOM 0€30MacHOCTH, TPOOIEM 3IpaBOOXPAHEHHS.

N3yuenune xumuu:

CIOCOOCTBYET peau3allud BO3MOXKHOCTEW JJIsi CaMOpa3BUTHS U (OPMHUPOBAHUS KYJIbTYpHI
JMYHOCTH, €€ o01el 1 (PyHKIMOHATBHONW I'PaMOTHOCTH;

BHOCHT BKJIaJ B (POPMUPOBAHNE MBIIIJICHUS] M TBOPUYECKUX CIIOCOOHOCTEN 00Yy4aroIInXCsl, HABBIKOB
UX CaMOCTOSITENIbHOW Y4eOHOM JeSTeNbHOCTH, KCIEPUMEHTAIBHBIX W MCCIIEOBATENbCKUX YMEHUMH,
HEO0OXOIMMBIX KaK B ITOBCEIHEBHOM JKU3HH, TaK U B IPO(ECCUOHATBHON eI TEbHOCTH;

3HaKOMHT €O crenu(UKoil HayyHOro MBIIIICHHS, 3aKJaJbIBa€T OCHOBBI LIEJOCTHOTO B3IJISAa Ha
€IMHCTBO TPUPOABI M  YEJIOBEKa, SBISETCS OTBETCTBEHHBIM 3TanoM B  (HOpPMHUpPOBAHUU
€CTECTBEHHO-HAyUYHOU I'PaMOTHOCTH 00YYarOLINXCS;

croco0CTByeT (OPMHUPOBAHUIO LIEHHOCTHOIO OTHOIIEHHS K €CTECTBEHHO-HAyYHBIM 3HAHMSIM, K
IPUPOJIE, K YETIOBEKY, BHOCUT CBOW BKJIa/l B HKOJIOTMUECKOE 00pa3oBaHNe 00yUYaIOIUXCSl.

JlanHble HampaBlieHUs B OOyYEHHH XMMHUHU 00ecredrBaroTcsl crneruuKoil coaepkanus ydeOHOro
npeaMeTa, KOTOPBIN SBISETCS Melarornyecky aJanTHPOBAaHHBIM OTpaskeHHEeM 0a30BOM HayKHM XUMHH Ha
OIPEACIIEHHOM JTalle €€ pa3BUTHSL.

Kypc xumuM Ha ypoBHE OCHOBHOTO o0OIIero o0pa3oBaHHsS OpPUEHTHPOBAH Ha OCBOEHHE
OOyYalolMMUCS CHCTEMbI [E€PBOHAYAIBHBIX MOHSITHM XUMHH, OCHOB HEOPraHMYECKON XUMHUHU U
HEKOTOPBIX OTJEJIbHBIX 3HAYMMBIX MIOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepkaHusi IpOorpaMMbl 10 XUMHH chOPMUPOBAHA HA OCHOBE CUCTEMHOI0 MOJAX0Aa K
e€ uzydennro. Coziep)kaHne CKIIAJbIBAETCS U3 CUCTEMBI MIOHATUI O XMMHUUYECKOM DJIEMEHTE U BEIIECTBE U
CUCTEMBI MOHATHI 0 XUMHUYECKOM peakiuu. O6e 3TU CUCTEMbI CTPYKTYPHO OpraHU30BaHbl 110 MPUHIUITY
MIOCJIE0BATEIBHOTO PA3BUTHUS 3HAHNI HA OCHOBE TEOPETUYECKUX MTPEICTABICHUM Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HHS KaK OCHOBBI BCETO €CTECTBO3HAHUS;

— Ilepuoanueckoro 3akoHa /. 1. MeHneneeBa kak OCHOBHOI'O 3aKOHA XMMHH;

— YYEHHUs O CTPOEHHUH aToMa U XUMHUYECKOU CBS3H;

— MPECTaBICHUH 00 AJIEKTPOIUTHUECKOM TUCCOIMALIMH BEIIECTB B PACTBOPAX.

Teopernueckue 3HaHHUS pacCCMaTPUBAIOTCA HA OCHOBE SMITUPUYECKH MOJYUYEHHBIX U OCMBICIEHHBIX
(bakToB, pa3BUBAIOTCS MOCIEA0BATEIBHO OT OJHOTO YPOBHS K APYTrOMY, BHITOTHSS (PYHKIIUN OOBSICHEHHS
U NPOTHO3UPOBAHMS CBOMCTB, CTPOCHHMS U BO3MOXKHOCTEH MPAKTUYECKOTO MPUMEHEHHUS U IMOIy4YeHUS
U3Y4aeMbIX BEILECTB.



OcBoeHHe NporpaMMbl 0 XMMHUU CHOCOOCTBYET (hOPMHUPOBAHUIO MPEACTABICHUS O XUMUYECKOM
COCTaBJIAIOLIEH HAYYHOM KapTUHBI MUpa B JIOTUKE €€ CUCTEMHOW MPHUPO/IbI, IEHHOCTHOIO OTHOLLIECHHS K
Hay4HOMY 3HAaHHMIO M METOJaM IIO3HAaHMS B HayKe. M3ydeHHe XWMHHM MPOUCXOOUT C IMPUBIICUYEHUEM
3HAaHUI U3 paHee M3YYCHHBIX y4eOHBIX mpeaMeToB: «OKpykaromuid Mupy», «buonorus. 5—7 kimacce» U
«®Dusuka. 7 Kmaccy.

[Ipy wu3ydyeHUM XHUMUHU TPOUCXOAUT (POpMHUpOBAHHE 3HAHUNH OCHOB XHMMHYECKOM HAyKH Kak
o0JacTd COBPEMEHHOTO0 E€CTECTBO3HAHMS, MPAKTHYECKOH MEeATENbHOCTH 4YelOBeKa M KaK OJHOro M3
KOMIIOHEHTOB MHPOBOHM KyJIbTYpHl. 3ajada y4yeOHOTO MpeaMeTra COCTOMT B (DOPMHPOBAHUU CHUCTEMBI
XUMHUYECKUX 3HaHUM — BaxHEHIIHUX (AKTOB, MOHATUH, 3aKOHOB M TEOPETHUECKUX IOJOKECHHH,
JIOCTYIHBIX 00O0OIICHNI MHUPOBO33PEHUYECKOTO XapaKTepa, s3blka HAyKd, B MPUOOIIEHWH K HAyYHBIM
METOJIaM TO3HAHUA MPU H3YYEHUH BEIIECTB M XMMHUYECKUX peakiuii, B (OPMUPOBAHUU U PA3BUTHU
MO3HABATEBHBIX YMEHUH W MX MPUMEHEHHU B Y4eOHO-ITO3HABATEIBHON M Yy4eOHO-HCCIIEOBATEIBCKOM
JesITeIbHOCTH, OCBOCHUU TPaBUII 0€30M1acCHOT0 OOpaIeHHsI ¢ BEIIECTBAMH B IOBCEAHEBHON KHU3HHU.

[Ipu n3ydeHHH XMMHUHM Ha YPOBHE OCHOBHOI'O OOIIETr0 00pa3oBaHUs Ba)XKHOE 3HAUEHHUE IIPUOOpEH
TaKue LeNH, Kak:

— (QopMHpOBaHWE WHTEIUIEKTYAJIIbHO pPa3BUTOM JIMYHOCTH, TOTOBOW K camMoo0Opa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY TMPUHATHIO DELICHUH, CHOCOOHON amanTHpOBaThCS K OBICTPO
MEHSIOLUMCS YCIOBUSIM JKU3HH;

— HampaBIEHHOCTh OOY4YeHHs] Ha CHCTEMaTH4yeckoe MpHOOIICHHEe OO0y4arommxcs K
CaMOCTOSITENILHON ITO3HABATENBHON JIEATENIbHOCTH, HAYYHBIM METOJAaM IIO3HaHUS, (OPMHUPYIOUIHM
MOTHBAIIMIO ¥ PA3BUTHE CIIOCOOHOCTEH K XUMUU;

— oOecriedeHHE  YCJIOBHIA, CIIOCOOCTBYIOIIMX  MPHOOPETEHUIO  OOYyJYAIONIUMHUCS  OIbITa
pa3sHOOOpa3HOM JEATeNbHOCTH, TO3HAHUS M CaMOIIO3HAHMs, KIIOYEBBIX HABBIKOB (KJIFOUEBBIX
KOMITIETEHIIH ), UMEIOIINX YHUBEPCAIIbHOE 3HAUEHUE AJIs1 PA3IMUHBIX BUIOB JESTEIbHOCTH;

— (hopmupoBanue o0mel (QyHKIIMOHAIBHOW M €CTeCTBEHHO-HAYYHOW IPaMOTHOCTH, B TOM YHCIIE
YMEHHM OOBSCHATH M OLIEHUBATH SBJICHUS OKPYXKAIOIIETO MUPA, UCIOJIB3YS 3HAHUS U OIIBIT, [TOJIyYE€HHbIE
IpU U3YYEHUU XUMMH, NPUMEHATh UX NPH PEUIeHUH MpOoOJieM B MOBCEJIHEBHOW JKU3HU U TPYAOBOM
NeSITENIbHOCTH;

— ¢opmupoBaHue Yy OOYYaIONIMXCS TYMAaHUCTMYECKMX OTHOIIEHWH, NOHUMaHUs IIEHHOCTH
XUMHUYECKUX 3HAHUM JJI BBIPAOOTKU 3KOJOTHYECKH LEIecO00pa3sHOro MOBEIEHUSI B OBITY M TPYIOBOU
JESATEIBHOCTH B LIEISAX COXPAHEHUSI CBOETO 3[J0POBbS M OKPYKAIOLIEH PUPOJHON CPEJIbI;

— pa3BUTHE MOTHUBAIIMU K OOYUYEHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO MU CaMOBOCHHUTAHHUIO Ha
OCHOBE YCBOEHHS OOIEYETIOBEYECKHX IEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BbIOOpY mpoduis u
HaIpPaBJIEHHOCTHU JaJIbHEHIIET0 00y4YeHHUS.

OOmiee yHMCIO YacoB, OTBEAEHHBIX JUISI M3Y4YEHUs XMMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpazoBanwsi, coctaBiseT 136 yacoB: B 8 kinacce — 68 gacoB (2 yaca B Heneno), B 9 kimacce — 68 gacos (2
yaca B HEJCITIO).

COJAEP/KAHUE OBYYEHUA

8 KUJIACC

HepBOHa‘Iaﬂle)le XUMHUYECCKHUEC ITOHATUA

[Ipeamer xumuu. Poib XMMHUM B KM3HU YeJOBEKa. XMMHUS B CUCTEME HayK. Tena M BellecTBa.
®du3nyecKkrue CBOMCTBA BELIECTB. ATperatHoe COCTOsHUE BemlecTB. l[loHATHE O MeTonax MO3HAHUA B
xumun. Yucreie BemecTBa u cMecu. CriocoObl pa3IeneHus CMecei.

ATOMBI U MOJIEKYJIBI. XUMUYECKUE 3JIeMEHThl. CHUMBOJIB XMMHYECKUX 3JIEMEHTOB. IIpocTeie u
CJIOXKHBIE BEIIeCTBa. ATOMHO-MOJIEKYJIIPHOE yUEHUE.

Xumuueckass (opmyna. BaJeHTHOCTP aTOMOB XHWMHMUYECKHX 3JIEMEHTOB. 3aKOH ITOCTOSIHCTBA
cocraBa BemiecTB. OTHOcUTENbHAsE aTOMHass Macca. OTHOCHUTENbHas MOJEKYJsipHas Macca. MaccoBas
JIOJIA XUMHUYECKOI0 3JIEMEHTA B COCTUHEHUH.



KonnuectBo BemecrBa. Monbs. MonsipHas macca. B3anMOCBSI3b KOJMYECTBA, MAacChl U YHUCIA
CTPYKTYPHBIX €IUHHII BemiecTBa. Pacuérel mo hopMynamMm XMMHUECKUX COSAMHEHHH.

®usnueckue U XUMUYECKUE SIBJICHUA. XUMUYECKas peaklUus U €€ MpU3HaKU. 3aKOH COXPAHEHHUS
Macchl BENIECTB. XUMHU4YECKHe ypaBHeHUs. Kiaccudukamus XUMHUYECKHX peaknuid (COeTMHEHUS,
pasoKeHUs, 3aMeleHUs, 0OOMEHa).

Xumuueckuii Ikcnepumenm:

3HAKOMCTBO C XMMHYECKOH MOCYAOH, mpaBuiiaMu paboThl B JIaOOpaTOpUHU U IpU€MaMu 0OpaIieHus
c nabopaTopHbIM 00OOpyIOBaHMEM, HW3Y4Y€HHE W ONUCaHHE (HU3MUYECKUX CBOWCTB 0Opa3LoB
HEOpPraHMYECKUX BEILIECTB, HabmoJaeHue (u3nueckux (IUIaBIIEHWE BOCKA, TasHUE JIbJa, PacTUPaHHE
caxapa B CTYIIKE, KHTICHHUE U KOHJICHCALIMsI BOJIbl) M1 XUMHUECKUX (TOPEHUE CBEUH, TPOKATMBAHUE METHOMN
MIPOBOJIOKH, B3aMMOJICICTBHE Meja C KHUCIOTOM) SBJICHMM, HAOMIOJIEHUE M ONUCaHHE IPU3HAKOB
MPOTEKAHUS XUMUYECKUX peakinil (pa3ioKeHHue caxapa, B3auMOJCHCTBUE CEPHON KUCIOTHI C XJIOPHIAOM
Oapus, paznoxenue ruapokcuaa meau (1) mpu HarpeBanuu, B3aMOJICICTBHE jKeie3a ¢ paCTBOPOM COJU
menu (1), n3ydenue crmocoOoOB pas3ieneHus CMeceii: ¢ TOMOIIBI0 MarHuTa, (MIBTPOBAaHUE, BEITAPHUBAHNE,
TUCTHIUISIIMS, Xpomatorpadus, MpOBEICHHE OYMCTKU TOBAPEHHOW CONM, HAONIOJCHHWE M OMNHCAHUE
pe3yJIbTaTOB INPOBENEHUS OIbITa, WUIIOCTPUPYIOLIETO 3aKOH COXPAHEHMs] MAacChl, CO3JaHHME Mojieel
MOJIEKYI (IIapOCTEPIKHEBBIX ).

Ba:kHeiinue npeacTaBuTe I HEOPraHUYECKUX BellleCTB

Bo3nyx — cmech razoB. CocraB Boznyxa. Kucnoposa — anemMeHT u npoctoe BeuiectBo. Haxoxnenue
KHCIIOPOJIa B IPUPOJIE, PU3HUYECKUE U XUMHUECKHUE CBOMCTBA (peakuuu ropenust). Oxcuasl. [Ipumenenue
kucnopona. CrocoObl TONy4YeHHUS KHCIOpoAa B JIa0OpaTOpUU U MPOMBIIIIEHHOCTH. KpyroBopot
Kuciaopoaa B npupoze. O30H — autoTponHas MOAN(GUKAIUS KUCIOPOIa.

TemmoBoit  >PdexkT XUMUYECKOW peaklud, TEePMOXUMHUYECKHE YypaBHEHHUS, 0JK30- W
SHJOTEPMUUYECKHE peaKlMu. TOTUIMBO: Yrojb M METaH. 3arps3HEHUE BO3/yXa, YCUJIEHHE MapHHUKOBOTO
addekra, pa3pylieHre 030HOBOTO CIIOSI.

Bogopon — snemeHT M mpoctoe BemiecTBo. HaxoxkneHue Bojopoja B mpupoje, pusnueckue u
XUMHUYECKHE CBOICTBA, MPUMEHEHHE, CTIOCOObI momy4yeHus. KucmoTs u conu.

MounsipHblii 00BEM ra3oB. Pacuérsl 10 XUMUYECKUM ypaBHEHUSIM.

duznueckue cBoiicTBa BoAbl. Bona kak pactBopurens. PactBopsl. HachillieHHbIE M HEHACKIILIEHHbBIE
pactBopbl. PacTBOpuMOCTh BemiecTB B BoJe. MaccoBas J10Js1 BEIIECTBA B PAcTBOpPE. XHUMHYECKHE
cBoiicTBa BoJbl. OcHOBaHuA. Ponb pacTBOpoOB B IpHUpOAE U B KU3HM 4YenoBeKa. KpyroBopoT BOIbl B
pupojie. 3arps3HeHHe MPUPOIHBIX BoJI. OXpaHa U OUMCTKA TPUPOIHBIX BOJ.

Knaccudukanus  Heopranmdeckux  coenuHeHuil.  Oxcuapl.  Krnaccudukamuss — OKCHAOB:
cosieoOpasyromue (OCHOBHBIE, KHCIOTHBIE, amM(pOTepHBIE) W HecosneoOpasyromue. HomenkmaTtypa
okcu0B. duznyeckue U XuMUYECKHUE CBOMCTBA OKCHIOB. [lonyyeHue okcuaos.

OcnoBanus. Knaccudukaruss ocHoBaHUHN: METOYN W HEpaCTBOpUMBbIe ocHOBaHUsA. HoMeHkmatypa
OCHOBaHMU. PU3NUECKUE U XUMUYECKHE CBOMCTBA OCHOBaHUM. [lorydyeHue ocHOBaHUM.

Kucnotsl. Knaccugukanus xucnot. Homenkiarypa kuciot. @usndeckie 1 XUMHUYECKHE CBOMCTBA
kucnot. Pan akrusHoctu metaiuioB H. H. bekerosa. I[lonyyenue kucnor.

Comu. Homenknatypa coseil. @u3nueckre 1 XuMAYECKHe cBoWcTBa cosel. [lomydenue coneil.

['eneTnueckas CBsI3b MEXKIy KJIaCCaMH HEOPTaHUYECKUX COECTMHEHUM.

Xumuueckuii IKCnepumenm:

KaueCTBEHHOE OIpe/eJieHue COJEpKaHUs KUCIOpoJa B BO3JyXe, IMONy4YeHHE, COOHMpaHue,
pacrno3HaBaHHe U U3y4eHHE CBOMCTB KHCIIOpOAa, HAOII0eHHE B3aMMOCHCTBHS BEIIECTB ¢ KUCIOPOIOM
W YCJIOBHsI BOSHHKHOBEHHS U TIPEKpAICHUS ropeHus (1moxapa), 03HaKOMJICHHE ¢ 00pa3liaMi OKCHUIOB U
OMHMCAaHUE WX CBOMCTB, MOJy4YeHHE, COOMpaHHUE, paclloO3HABaHWE U H3YYEHHE CBOWCTB BOJOpOJA
(ropenue), B3aumopeiictBue Bojgopoaa ¢ okcuaom Mmenu (II)  (Bo3mMoOkHO  uUCHOJIB30BaHUE
BHJICOMATEPHAIIOB), HAOIIOIcHUE 00PaA3IOB BEIIECTB KOJIMYECTBOM | MOJIb, HICClIeIOBaHWE OCOOCHHOCTEH
pPacTBOPEHHSI BEIIECTB C PA3IMYHOM PACTBOPUMOCTHIO, MPUTOTOBICHHE PACTBOPOB C OMpPENEIEHHOMN
MacCcOBOM JI0JIel pacTBOPEHHOTO BEIIECTBA, B3aUMOJICHCTBUE BOJBI C METaJUIaMU (HATPUEM U KaJbI[EM)
(BOBMOXKHO HCIIOJIb30BAHKME BHICOMATEPUANIOB), HCCIEAOBaHHE OOpa3l0B HEOPTaHWYECKUX BEIIECTB



pasIUYHBIX KJIACCOB, HAOIIOAEHNE U3MEHEHHUs OKPACKM MHIMKATOPOB B PACTBOpaxX KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumopeicteus oxkcunga menu (1) ¢ pactBopoM cepHOIl KHCIOTHI, KHCIOT C METallJIaMH,
peakuuii HeUTpaau3auuy, OIy4YeHHEe HEPACTBOPUMBIX OCHOBAHUM, BBITECHEHUE OJJHOTO METAIUIA JPYTUM
13 PacTBOpa COJIM, PELIEHNE dKCIIEPUMEHTANIBHBIX 3a/1a4 110 TeMe «BakHelIue Ki1acchl HEOPraHUYECKUX
COCTUHEHUN Y.

Ilepuoanyeckuint 3axkoH u Ilepumoamyeckass cucrema xumudeckux odjemenros JI. M.
MenpesneeBa. Crpoenue aTroMoB. XuMHYecKas CBA3b. OKHCIMTEIbHO-BOCCTAHOBHTEIbHBIE
peakuuu

IlepBble NONBITKM KiIacCHU(UKALMU XUMHYECKMX 3JeMeHTOB. lloHsATHE O rpynmax CXOJIHBIX
3JIEMEHTOB (IIEJIOYHBIE W IIEJIOYHO3EMEIbHBIE METAJUIbl, TAJIOI€Hbl, WHEPTHbIE TIa3bl). DJIEMEHTHI,
KOTOpbIE 00pa3ytoT aM(pOTEpHbIE OKCUIbI U THIPOKCHUIBI.

Ilepnonnueckuit 3akoH. llepnommueckas cucrema xumuueckux aemeHtoB [[. M. Menneneesa.
Kopotkonepuonnas u jymHHOnepuoaHas Gopmsl [lepuoandeckoit cucTeMbl XUMHUYECKUX JIEMEHTOB /1.
N. Menneneesa. Ilepuoael u rpynmbsl. @U3HUECKUN CMBICI IOPSAIKOBOIO HOMEPA, HOMEPOB MEpHUOAa U
IPYIIIBI DJIEMEHTA.

Crpoenne aromoB. CoctaB aToMHbIX sizep. M3otombl. OnexTpoHbl. CTpoeHHE 3IIEKTPOHHBIX
o0osoyek aromMoB nepBbIXx 20 xumuueckux ieMeHToB llepumommueckoil cucremsl [I. Y. Menneneesa.
XapakTepUCTHKAa XUMHYECKOIO 3JIEMEHTAa 10 ero mnojoxkeHutro B Ilepmommueckont cucreme J[. U.
Menneneena.

3aKOHOMEPHOCTH M3MEHEHMsI pajuyca aTOMOB XHUMHYECKHX OJJIEMEHTOB, METAJNIMYECKUX U
HEMETAJJIMYECKUX CBOMCTB I10 IPYIIIAaM U IIEPUOIAM.

3nauenue Ilepuoanueckoro 3axkoHa u Ilepuoanuyeckoil CUCTEMbl XMMHUYECKHUX 3JIEMEHTOB IS
pa3BuTUA HayKu U npaktuku. [. Y. MenneneeB — yd€HbIN U TpaXk1aHNH.

Xumnueckasi cBa3b. KoBasieHTHasi (MOJsipHAsi W HEMOJISIPHAS) CBSI3b. DJIEKTPOOTPHUIIATEIBLHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBA3b.

Crenenp okwucieHusi. OKHUCINUTEIbHO-BOCCTAHOBUTENbHbIE peakuuu. l[Iporecchl OKHUCIEHUS WU
BOCCTaHOBJIEHMS. OKUCINTENN U BOCCTAHOBUTEIH.

Xumuueckuii IKcnepumenm:

u3yueHne oOpa3lloB BELIECTB METAUIOB M HEMETAJUIOB, B3aMMOJEHCTBHE THIPOKCHIA LIMHKA C
pacTBOpaMM KHCIOT M IIEJIOYEH, IMPOBENCHHUE OIBITOB, WIIIOCTPUPYIOIIMX MPUMEPHl OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX peakIuii (ropeHue, peakliuu pa3iokKeHus, COeIMHEHHS).

Meoscnpeomemmnnie ceasu

Peanuzanus MeXNpeaMETHBIX CBSI3€M NPU M3YYEHMHM XMMHM B 8 KJIacCe OCYLIECTBIIIETCS 4eEpes3
HCIOJIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, TaK U MOHATHH, SBISIONIMXCS CUCTEMHBIMU
JUISL OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OO0111e ecTeCTBeHHO-HAYYHbIE TIOHATHS: HAY4HbII (aKT, TUIIOTEe3a, TEOPHs, 3aKOH, aHaJIN3, CHHTE3,
Kjaccuukanus, MepuoAUYHOCTb, HAOIIOACHUE, SKCIEPUMEHT, MOJCIUPOBAHHE, U3MEPEHHUE, MOJEIb,
SIBJICHHE.

®duszuka: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIMJI, U30TOIIbI, PaINOaKTUBHOCTb,
MOJIEKYJa, ASJEKTPUYECKUN 3aps], BEIIEeCTBO, TeIo, 0O0BEM, arperarHoe COCTOSHHME BEIEeCTBa, Ias,
¢bu3nveckre BEIMUUHBI, €IMHULIBI H3MEPEHHsI, KOCMOC, TUTaHEThI, 3BE3/1b1, CONHIIE.

buonorust: potocuntes, npxanue, ouocdepa.

I'eorpadus: armocdepa, rumpocdepa, MUHEpPAIbl, TOPHbIE MOPOAbI, MOJE3HBIE HMCKOMAEMBbIE,
TOIUIMBO, BOJHBIE PECYPCHI.

9 KJIACC

BemecTBo 1 XUMHYECKas peaKUus

Ilepnonnueckuit 3akoH. llepuonmueckas cucrema xumudeckux asnnemeHTtoB [[. M. Menneneesa.
CrpoeHne aroMoB. 3aKOHOMEPHOCTH B W3MECHEHHH CBOMCTB XMMHMYECKHX DJIEMEHTOB IIEPBBIX TPEX
NIEPUOJOB, Kajius, Kajgblus M HMX COCIAWHEHUH B COOTBETCTBUM C IIOJOXEHUEM DJIEMEHTOB B
[Tepuoauueckoit cucteMe U CTPOCHUEM UX aTOMOB.



CrpoeHnue BeliecTBa: BUAbl XUMUUYECKOW CBA3U. THIIBI KPUCTAUIMYECKUX PEIIETOK, 3aBUCUMOCTb
CBOWCTB BEILIECTBA OT TUIIA KPUCTAJUIMYECKON PEIIETKU U BUJIA XUMUYECKOW CBS3H.

Krnaccudukanus u HOMEHKJIATypa HEOPraHMYECKHUX BellecTB. XHMHUYECKHE CBOMCTBA BEIIECTB,
OTHOCSIIIUXCS K  pa3IMYHbIM  KJaccaM HEOPraHWYECKUX COEJUHEHHMH, TEeHEeTHYecKass CBA3b
HEOPraHUYECKHUX BEILECTB.

Knaccupukanuss XUMHYECKMX peakiuid IO pa3MYHbBIM NpU3HAKaM (10 YUCIY U COCTaBy
YYacTBYIOUIMX B pPEaKIMM BEIIECTB, MO TEIIOBOMY 3(P¢eKTy, MO HM3MEHEHUIO CTENEHEW OKHCICHUS
XUMHYECKHUX DJIEMEHTOB, 1O OOpPAaTUMOCTH, MO YYaCTHIO KaTalu3aTropa). JK30- M JIHIOTCPMUYCCKHE
peakuyu, TepPMOXUMHUYECKUE YPABHEHHUS.

[lonatne o0 CKOpPOCTH XUMHYECKOW peakuuu. [loHsTHe 00 O0OpaTUMBIX UM HEOOPATUMBIX
XUMHUYECKUX peakuusx. [loHATHEe O TrOMOreHHBIX M TeTepOreHHbIX peakiusax. llonstue o karanuse.
[lonsTe o0 xumMuyeckoM paBHOBecUU. DaKTOphI, BIUAIOIIME HAa CKOPOCTh XMMHUYECKOW peakuuu U
MOJIOKEHNE XUMUYECKOTO PABHOBECHSI.

OKHCINTENbHO-BOCCTAHOBUTEIbHBIE ~ pEaKLUUH,  AJIEKTPOHHBIM  OaJlaHC  OKUCIUTENIbHO-
BOCCTAHOBUTEIBHOM peakuuu. COCTaBICHUE YpPaBHEHUN OKHUCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUN C
HCIOJIb30BAaHUEM METO/Ia 3JIEKTPOHHOr0 OanaHca.

Teopus >1E€KTPONUTHUECKON AUCCOUUALMU. DIEKTPOIUTHI U HEINEKTPOJIUTHI. KaTHOHBI, aHUOHBI.
MexaHu3M AMccolMaliy BEIIECTB C Pa3jIMYHbIMM BUJAAMH XUMUYECKOW CBs3U. CTeneHb AUCCOLUAIUHU.
CunbHbIe U cradble IEKTPOIUTHIL.

Peakuun wnoHHOro oOMeHa. YcioBHs MNPOTEKaHUS peakUUid HOHHOIO oOOMEHa, IOJIHbIE H
COKpallléHHbIE MOHHBIE ypaBHEHMs peakuuil. CBOWCTBa KHUCIOT, OCHOBAaHMM M COJIeH B CBETE
MpEeACTaBICHUN 00 3JEKTPOIUTUYECKON nucconuanuu. KadyecTBeHHbIe peakiuu Ha WOHBL. [loHaTHe o
TUJIPOJIN3E COJIEN.

Xumuueckuii IKcnepumenm:

03HAaKOMJIEHHE C MOJEISIMU KPUCTAIUIMUECKUX PELIETOK HEOPraHUYECKUX BELIECTB — METAIIOB U
HeMeTaJlsIoB (rpadura M anmasza), CJIOKHBIX BELIECTB (XJOpUAA HATPHS), UCCIETOBAHUE 3aBUCHMOCTU
CKOPOCTHM  XMMMYECKOW  peakIuu OT  BO3AEHCTBHS  PAa3IMYHBIX  (PAKTOPOB, HCCIIEAOBaHHE
AJIEKTPONPOBOJHOCTH PAaCTBOPOB BEUIECTB, IMpoOIecca TUCCOLMALMU KHCIOT, MLIeJo4Yed U  cosed
(BO3MOYKHO HCIIOJIB30BAaHME BMJIEO MATEPHANIOB), MPOBEIEHUE OIBITOB, MIUIIOCTPUPYIOLIMX IPU3HAKU
MPOTEKAaHUs PEaKIMii MOHHOro oOMeHa (0Opa3oBaHHME OCaaKa, BBIJIEJICHWE Ta3a, 0Opa3oBaHUE BOJIbI),
OTIBITOB, WJUTFOCTPUPYIOLIUX MPUMEPHI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakiuil (TOpeHue, peakiuu
pa3ioKEeHUs, COEIMHEHUs), PACIIO3HABaHWE HEOPraHMYECKHX BEIIECTB C MOMOIIbI0 KaueCTBEHHBIX
peakluii Ha MOHBI, pEelIEHNE HKCTIEPUMEHTANIbHBIX 3a/1a4.

HemeTayibl u MX coeJMHEHUSA

OOmrast xapakTepucTUKa TrajgoreHoB. OCOOEHHOCTHM CTPOEHHS AaTOMOB, XapaKTE€pHbIE CTENEHH
okucneHus. CtpoeHue U GU3NIECKHUE CBOMCTBA MPOCTHIX BEIIECTB — T'AJIOTEHOB. XUMHYECKUE CBONCTBA
Ha puMepe XJopa (B3auMoJeiicTBHE C MeTallJIaMH, HEMeTalllIaMH, Iiesao4amMu). XiaopoBoaopoa. ConsHas
KHCIIOTa, XMMHUYECKHE CBOMCTBA, IMOJIydeHHe, MpuMeHeHue. JleiicTBue XJiopa M XJIOpPOBOAOpOJAa Ha
OpraHM3M uesoBeKa. BakHele XJI0pHUIbl U UX HaXOKIEHHUE B IPUPOJE.

O6mras xapaktepuctuka 351eMeHTOB VIA-rpynmbel. OcCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTepHBIE
crereHn okucieHus. CTtpoeHue M (U3MYECKHE CBOMCTBAa MPOCTBHIX BEIIECTB — KHUCIOPOAA M CEpHI.
AnnorponHbie MOAU(UKAIIMKA KHCIOPOJa W Cepbl. XHUMHUYECKHEe CBOMCTBa cepbl. CepoBoaopon,
cTpoeHue, (u3MYecKkue M XHUMUYeckue cBOHCTBA. OKCHIBI Cepbl Kak MPEACTABUTENN KHCIOTHBIX
okcuoB. CepHasi KuCIIOTa, pU3NYECKHE M XMMHUYECKHE CBOWCTBa (OOIIME Kak MpeAcTaBUTElNs Kiacca
KUCJIOT W crenuduueckue). XUMUYECKHE pEeaKkluy, JIeXallde B OCHOBE MPOMBIIUIEHHOTO Crocoda
MOJy4YeHUs] CEpHOM KHUCIOTHI. [IpuMenenue cepHoil KUCIOThl. COJIM CEPHOM KHUCIOTHI, KauyeCTBEHHas
peaknus Ha cynabdaT-uoH. HaxoxeHue cepbl U €€ CoeIMHEHHI B MpUpoje. XMMHYECKOE 3arps3HEeHue
OKpYy)Karollel cpelbl COSAMHEHHUSIMH Cepbl (KUCIOTHBIE MOXAM, 3arpsi3HEHUE BO3AyXa U BOJOEMOB),
CIOCOOBI €ro MPeI0TBPAILCHHS.

OO6mras xapakTepucTuka 1eMeHTOB VA-rpymmbl. OCOOEHHOCTH CTPOCHHUSI aTOMOB, XapaKTEPHBIE
CTETIEHU OKHCICHHs. A30T, paclpoCTpaHEHHE B NpUpoie, (HU3MYECKUE W XUMHUYECKHE CBOICTBA.



KpyroBopor azora B mpupoge. AMMHAK, €ro (U3HYECKHE M XUMHUYECKHUE CBOMCTBA, TOJYYCHHE W
npuMeHerre. Coim aMMOHUS, WX (HU3UYECKHE M XMMHUYECKUE CBOWCTBa, mpuMmeHeHue. KauecTBeHHas
peakius Ha MOHBI aMMOHHUA. A30THasl KUCJIOTa, €€ MojiyueHue, pU3NYecKue U XUMHYECKHe CBOMCTBA
(oOmme Kak MpencTaBHTENs Kilacca KHUCIOT M cnenuduyeckue). Mcnoab3oBaHue HUTPATOB M COJIEH
aMMOHHS B KayeCTBE MMHEPAIbHBIX ya0oOpeHuil. XHUMHUYECKOe 3arpsi3HEHHE OKpYXKaloulel cpebl
COCIMHEHUSAMHU a30Ta (KUCIOTHBIC JOXIH, 3arpsA3HEHHE BO3AyXa, MOYBBI U BOA0EMOB). Docdop,
ajutoTpornHbie Moaudukanun pocdopa, ¢uznueckue u xumuueckue cpoiictBa. Oxcun docdopa (V) u
dochopHas kucnora, Gpu3MYecKue U XUMHYECKHE CBOICTBa, mosydeHue. Mcmonp3zoBanue ¢ocdaror B
KaueCTBE MUHEPAJIbHbBIX YI0OpEHUH.

OO6mas xapakrepuctuka 31eMeHToB [VA-rpymmbl. OCOOCHHOCTH CTPOCHHSI aTOMOB, XapaKTePHBIC
CTETEeHU OKHCIIEHUS. YTIIepoJ, alIOTPONHbIE MOAU(PHUKAIIUY, PACIPOCTPaHEHHE B MpUpoe, hu3ndecKkue
U XUMHUYecKHe cBoicTBa. Ancopouus. Kpyrosopor yriepoma B mpupoxae. OKcuIbl yriaepoja, HX
¢bu3nueckue M XUMHUYECKHE CBOICTBA, NEHCTBUE Ha >KUBBIE OPTaHU3MBI, MOJTYYCHHE U TPUMEHEHHE.
DKoyorndyeckue mpoodsieMbl, CBsi3aHHBIE ¢ okcuaoM yriepona (IV), rumoresa rino6aabHOrO MOTEIUICHUS
KJIMMaTa, TapHUKOBBIN 3 (deKT. YronpHas KUCIOTa U €€ CoH, NX (PU3NYECKHe U XMMHUYECKHE CBOMCTRA,
noJiyueHue u npuMeHeHue. KauectBeHHas peakuus Ha kapOoHaT-uoHbL. lcronb3oBaHue kapOOHATOB B
ObITY, MEIUIIMHE, TPOMBIIUIIEHHOCTH U CEIbCKOM XO3SHCTBE.

[lepBoHayasibHbIE MOHATUS 00 OPraHUYECKUX BEIECTBAX KaK O COEIMHEHUSX yriepoaa (MeTaH,
9TaH, STUJICH, alleTHIICH, 3TaHOJI, TIUIEPUH, YKCYCHas KUCI0Ta). [IpupoiHbIe HCTOUHUKH YTIIEBOIOPOIOB
(yromp, mpupoaHbIA Ta3, He(PTh), MPOAYKTHl HX TNepepadboTKu (OCH3WH), WX poiib B OBITY W
MpOMBIIIIEHHOCTH. [ToHsTHE 0 OMOJIOrMYECKH Ba)KHBIX BEIECTBAX: XKHUpPax, OENKax, yrieBoJax — U UX
pOJIu B )KM3HM uesoBeka. MaTepuanbHOE €AMHCTBO OPIraHUYECKUX U HEOPTraHUUYECKUX COSAUHEHUH.

Kpemuuii, ero ¢usnueckue m XMMUYECKHE CBOICTBa, MmojlyyeHHe M mpuMmeHeHue. CoeluHeHUs
KpemMHusi B mnpupozge. OOmme mnpezacrasineHuss o0 okcuae kpemHus (IV) um kpemHueBoil Kuciore.
Cunukatel, X MCIIOJIb30BaHHUE B OBITY, B NMPOMBILIUIEHHOCTH. BakHelne cTpouTenbHble MaTepuabl:
KepaMHKa, CTEKJIO, IIeMeHT, OeToH, kene300eToH. [IpoGiiembl 0€30MacHOrO0  MCIOJIb30BAHUS
CTPOUTENIbHBIX MaTE€PHUaIOB B TIOBCEAHEBHOM KHU3HHU.

Xumuueckuii IKcnepumenm:

u3yuyeHue oOpas3loB HEOPraHMYeCKUX BEIIECTB, CBOMCTB COJITHOW KHUCIOTHI, IPOBEICHUE
KAueCTBEHHBIX pEaKUMi Ha XJOPUA-UOHBI W HAOJIOJIEHUE MPU3HAKOB HX MPOTEKaHMS, OMBITHI,
oTpaxaromue (U3NYeCKHe U XHUMHYECKHE CBONCTBA TaJIOTEHOB M HUX COEIMHEHHUH (BO3MOXKHO
UCIIOJIb30BaHNWE  BHJIEOMATEPUAJIOB), O3HAaKOMJIEHHE C O0pa3laMM XJOpUIOB  (TajJOreHUA0B),
O3HAKOMJIEHHE C 00pa3lamMu cepbl U €€ COeAMHEHUSMHU (BO3MOXKHO MCIOJIb30BAHUE BUIEOMATEPUATIOB),
HalIo/leHue Tpoliecca OOyIJIMBaHMS caxapa IOJ JeHCTBHEM KOHLEHTPUPOBAHHON CEPHOW KHUCIIOTHI,
U3yueHHe XUMHUECKUX CBOMCTB pa30aBIeHHOMN CEpHOM KUCIIOTHI, IPOBEJCHNE KAaUeCTBEHHOM peakIiy Ha
cyiabhaT-uoOH M HaONlIo/IeHHWEe NMpU3HaKa e€ MpOTeKaHWs, O3HAKOMJIEHHE C (PU3UYECKHMMH CBONCTBaMH
a3ota, pocdopa u X coenuHEHHUH (BOZMOXKHO MCIOJIb30BAHUE BHJICOMATEPHAIIOB), 00pa3liaMi a30THBIX
u QpochopHbIX ymoOpeHui, MmoaydeHue, COOMpaHHe, paclo3HaBaHWE M W3YYCHHE CBOWCTB aMMHUaKa,
MIPOBE/ICHUE KAYECTBEHHBIX PEAKIMH Ha HMOH aMMOHHUS U (ochaT-uOH U H3Y4YEHHE MPU3HAKOB HX
MPOTEKaHUs, B3aUMOJAEWCTBUE KOHIICHTPUPOBAHHON a30THOM KHCIOTBI C MeAblo  (BO3MOXHO
UCIOJIb30BAaHUE BHUIEOMATEPUANIOB), W3YUYEHUE MOJENCH KpUCTAJUIMYECKUX PEIETOK anMasa, rpadura,
¢byniepeHa, 03HaKOMIIEHHE € MPOLIECCOM aCOPOLIMY paCTBOPEHHBIX BEUIECTB aKTUBUPOBAHHBIM YIJIEM U
YCTPOHCTBOM MpPOTHBOrasa, MojiyueHue, coOupaHue, pacrio3HaBaHUE U U3yYEHHE CBOICTB YIJIEKHCIIOTO
rasa, MpoOBEJCHHE KAaYeCTBEHHBIX peaklUuil Ha KapOOHAT M CUJIMKAT-MOHBI M H3yY€HUE MPU3HAKOB HX
IIPOTEKAaHUs,  O3HAKOMJIEHME €  NPOAYKIMEH  CWJIMKATHOM  INPOMBIIUIEHHOCTH,  pELICHHE
SKCIIEPUMEHTAJILHBIX 33/a4 10 TeMe «BaxkHelre HeMeTalljIbl U X COeIMHEHUS.

MeTaJjljibl M MX COEIMHEHHUS

OOmias XxapakTepUCTUKa XUMUYECKUX AJIEMEHTOB — METAJJIOB HAa OCHOBAHMM HMX TOJOXKEHHUS B
[lepuonnueckoii cucreme xumuueckux snemeHToB J[. M. MengeneeBa u crpoeHusi atomoB. CTpoeHue
MeTaioB. Merajinyeckasi CBA3b M METAJUIMUECKas KpHUCTaUInyecKas peméTka. DIeKTPOXUMHUYECKHUM
psan HanpsbkeHUH MeTaiioB. DU3MUECKWE M XUMHUYECKHE CBOicTBa MeTauioB. OOmue crocoObl



MoJIydyeHus: MeTayuioB. [IoHATHE O KOPPO3UHM METANJIOB, OCHOBHBIE CIOCOOBI 3alllUTHI UX OT KOPPO3UH.
CrutaBsl (CTalb, YyryH, JIOPATIOMUHINA, OPOH3a) M X IPUMEHEHHE B OBITY M IPOMBIIIICHHOCTH.

[Ilenounbie MeTauibl: MoJiokeHHe B llepuogmyeckoil cucreme XuMHUYECKHUX dJjeMeHToB [l .
MenneneeBa, CTpO€HHE UX aTOMOB, HaXOXACHUE B mpupoje. Ousznyueckre U XUMUUECKUE CBOICTBa (Ha
npuMepe HaTpus U Kanus). OKCUIIbI U TUAPOKCUABI HATpUs U Kanud. [IpuMeHeHne e0uHbIX METaIOB
U UX COCMHECHUM.

[[lenoyHO3eMeNbHBIE METAIBI MAarHUM W KajdblMil: moJsioxkeHue B Ilepuomuueckoil cucreme
XUMH4YECKUX 351eMeHTOB [l. V1. MeHeneeBa, CTpoeHHE UX aTOMOB, HaXOX/JIeHHE B pupojie. usznueckue
U XUMHUYECKHE CBOMCTBa MarHus W Kajblus. BaxHeimme coennHeHus Kanblus (OKCHI, THAPOKCHI,
conn). JKECTKOCTH BOJIBI U CIIOCOOBI €€ yCTpaHEHUs!.

AsmoMunuii: monoxxkenue B [lepuoanueckoit cucreme xumudeckux snemeHToB 1. 1. Menneneena,
CTPOGHHUE aToMa, HaxoXiaeHue B Tmpupoge. Du3MYecKne W XUMUYECKHE CBOMCTBA aTIOMHUHUS.
AmMdoTepHbIe CBOWCTBA OKCUIA U THIPOKCH]IA ATFOMUHHSL.

Kenezo: nonoxenue B Ilepuoanueckoit cucreme xummyeckux snemeHToB . M. Menneneena,
CTpOCHHE aToMma, HaxoxKJeHue B mpupone. dusnueckue W XUMHUECKHUE CBOMCTBa »xene3a. OKCHIbI,
ruznpokcuabl v conu xenesa (1I) u xxenesa (I1I), ux cocras, cBoiicTBa U Mosy4eHuUE.

Xumuueckuit Ikcnepumenm:

O3HaKOMJICHHE ¢ oOpa3laMi METa/lIOB M CIUIABOB, MX (PU3NYCCKUMHU CBOHCTBAMH, H3Y4YCHUC
pE3yNbTaTOB KOPPO3UU METAVIOB (BO3MOXHO HCIIOJIb30BAHHE BHJIEOMATEPUANIOB), OCOOEHHOCTEM
B3aUMOJICHCTBUSL OKCHJA KajbllMg M HATPHUS C BOJOM (BO3MOXHO HCIOJIb30BAaHUE BHIEOMATEPHAIIOB),
UCCIIEIOBAaHNE CBOMCTB JKECTKOW BOJBI, IIpollecca TOpPEHHUs Keleza B KHUCIopojae (BO3MOMKHO
WCIIO0JIb30BaHUE BUICOMATEPUAJIOB), IPU3HAKOB MPOTEKAHUS KAYECTBEHHBIX PEAKIMM Ha MOHBI: MarHusi,
KaJbIusl, amoMUHUS, MHKa, xene3a (II) u xenesa (III), menu (II), HaGmroaeHNE U OMUCaHUE MPOLIECCOB
OKpalllMBaHUs ITUIAMEHHM HMOHAMHM HATpHUs, Kajdusl ¢ KaiblUs (BO3MOXKHO  HCIOJIb30BaHUE
BUJICOMATEPHAIIOB), UCCIEIOBaHHEe aM(DOTEPHBIX CBOMCTB THAPOKCUIA aTIOMUHUS M TUAPOKCUAA IIUHKA,
perieHne YKCIepuMEHTaIbHBIX 3a/1a4 10 TeMe «BajkHel1ne MeTauibl U UX COSTUHEHUS.

XuMus U OKpy:KamoLmas cpeaa

BemecTtBa 1 Matepuansl B MOBCEIHEBHOM JKU3HU YelloBeKa. bezonmacHoe MCoib30BaHUE BEIIECTB
U XUMHUYECKUX peakuuii B ObITy. [lepBasi moMoIIs Tpu XMMHUECKHUX 0KOTaX U OTPABJICHHUSIX.

XUMHYECKOE 3arpsi3HEHHE OKpyKaroliehd cpeasl (MpeAenbHas JOMyCTUMas KOHIICHTpaIus
Beniects, nanee — [1JIK). Ponb xumuu B pemieHuu 3K0I0THYECKUX MPOOIIeM.

Xumuueckuii IKcnepumenm:

M3y4eHne 00pa3iioB MaTepUaoB (CTEKIIO, CIIJIaBbl METAJUIOB, MOJIMMEPHBIC MaTEpUaIbl).

Meostcnpeomemnwie ceasu

Peanuzamust MeXnpeaMETHBIX CBA3€H MPH M3YYEHUH XUMHHM B 9 Kilacce OCYIECTBISIETCA 4Yepe3
WCIIOTh30BaHNUE KaK OOIMUX €CTECTBEHHO-HAYYHBIX MOHATHM, TaK M TMOHATHH, SBISTFOITUXCSI CHCTEMHBIMU
JUTSL OTJEIBHBIX TPEAMETOB €CTECTBEHHO--HAYUYHOIO LIUKIIA.

OO6mme ecTeCTBEHHO-HAYYHBIC MIOHSTHS: HAY4YHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHATIU3, CHHTE3,
KIacCupUKalus, NEePUOAUYHOCTb, HAOIIOJEHUE, SKCIEPUMEHT, MOJCTUPOBAHUE, H3MEPEHUE, MOJEINb,
SIBJICHUE, TAPHUKOBBINA d(HPEKT, TEXHOTOTHS, MaTEPHUAITHI.

®duznka: MaTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOMbI, PaAMOAKTUBHOCTD,
MOJICKYJIa, OJJICKTPUYCCKUM 3apsii, TMPOBOJHHUKH, TOJYIPOBOJHUKH, TUINCKTPUKH, (DOTOIIEMEHT,
BEIIECTBO, TENO, OO0BEM, arperaTHOe COCTOSHHE BEIIECTBa, Tra3, pacTBOpP, pPacTBOPUMOCTD,
KpUCTAJNIMYECKasi pemérka, CIUIaBbl, (U3MYECKHWE BEIMYMHBI, EIUMHHUILBI H3MEPEHUs, KOCMHUYECKOe
MPOCTPAHCTBO, TUIAHETHI, 3BE3/1b1, COJHIIE.

buonorusi:  ¢ortocuHTe3, ABIXaHWe, OWocdepa, HSKOCHCTEMa, MHHEPAIbHBIC YAOOpEeHHUS,
MUKPO3JIEMEHTBI, MAKPO3JIEMEHTHI, MUTATEIbHBIE BEIIECTBA.

I'eorpadus: armocdepa, rumpocdepa, MUHEpaTbl, TOPHBIE IMOPOJBI, TMOJE3HBIE HCKOIAeMEbIE,
TOIUIMBO, BOJIHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS IMTPOT'PAMMBLI 11O XUMHUHN HA YPOBHE
OCHOBHOI'O OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JINYHOCTHBIE Pe3yIbTaThl OCBOCHUS MPOrPaMMbl OCHOBHOI'O 00LIEro 00pa30BaHMs JOCTUTAIOTCS B
Xo7ie OOy4YeHHsT XMMHH B €JUHCTBE Y4E€OHOH W BOCHHTATEIIHOW JEATENTBHOCTH B COOTBETCTBUH C
TPaJAULIMOHHBIMU POCCUHCKMMHU COLMOKYJIBTYPHBIMH U  JYXOBHO-HPAaBCTBEHHBIMH ILICHHOCTSIMH,
MPUHATHIMU B OOILECTBE MPaBUJIAMU 1 HOPMaMH ITOBEICHUS M CITIOCOOCTBYIOT MPOIECCaM CaMOIIO3HAHUS,
CaMOPa3BUTHUS U COLMATIM3ALUN O0yJarOIUXCA.

JIMYHOCTHBIE PE3yJAbTAThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOJCTBOBATHCS CHUCTEMOM
ITO3UTUBHBIX LICHHOCTHBIX OPUEHTALIMN U PACIIUPEHUE OIIbITA IEATEIBHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B
4acTu:

1) mnaTpMoOTH4€eCKOro BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHHUS K OTE€YECTBEHHOMY KYJIbTYpHOMY, HCTOPHUYECKOMY U Hay4YHOMY
HacJleIN0, TOHUMaHMsI 3HAYeHUsI XMMHUYECKON HAyKU B )KM3HHM COBPEMEHHOT'O OOIIECTBA, CLIOCOOHOCTH
BJIaJIETh JIOCTOBEPHOM HH(pOpMaLueld O TMEepeloBbIX JTOCTHKEHUSX U OTKPBITUAX MHPOBOM U
OTEYECTBECHHON XMMHH, 3aMHTEPECOBAHHOCTH B HAY4YHbIX 3HAHUSIX 00 YCTpOWCTBE MHUpa U OOLIECTBA;

2) rpaIaHCKOr0 BOCIIUTAHUS:

IIPEJICTABICHNS O COLMAIBHBIX HOPMAax U IpaBWIaX MEKINYHOCTHBIX OTHOILICHUN B KOJUICKTHUBE,
KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  OOIIECTBEHHO IIOJIE3HOM, Y4eOHO-MCCIIEI0BATEIbCKOM,
TBOPYECKOH W JIPYTUX BUAAX JESATEIBHOCTH, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHOH AEATeNbHOCTU
IpU BBIIOJHEHUN Y4YEOHBIX, ITO3HABATENBHBIX 3a/1a4, BBIIOJHEHUHM XHUMHYECKHX OSKCIIEPUMEHTOB,
CO3JIaHMM y4YEOHBIX MPOEKTOB, CTPEMJIEHUS K B3aMMOIIOHMMAHMIO M B3aMMOIIOMOIIM B IpOIECCe 3TOM
y4ueOHOM N1eATeIbHOCTH, TOTOBHOCTH OLICHMBAaTh CBOE IOBEJEHUE U IOCTYINKH CBOUX TOBAapHUIIEH C
MIO3ULMU HPABCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEICTBUN IIOCTYIKOB;

3) HEHHOCTH HAYYHOTI'0 O3HAHMSA:

MHUPOBO33PEHUYECKUE TPEACTABICHUS O BEIIECTBE M XUMHYECKOM PEaKLHUH, COOTBETCTBYIOLIHUE
COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU U COCTABIISIOLIME OCHOBY JJIsi IOHUMaHUs CYIIHOCTH HAYy4YHOMH
KapTUHbl MHpa, MpPEJCTaBIeHUs 00 OCHOBHBIX 3aKOHOMEPHOCTSIX DPa3BUTUS HPUPOABI, B3aUMOCBS3AX
YesioBeKa C MPUPOJHON Cpesloil, O posii XMMHHU B TO3HAHUM 3TUX 3aKOHOMEPHOCTEI;

M03HaBaTeIbHbIE MOTHBBI, HAIIPaBJIEHHBIE HA MOJIyY€HHE HOBBIX 3HaHUI MO XUMHH, HEOOXOAUMBIE
Ui OOBSICHEHHsI HAONIOJAeMbIX TMPOLIECCOB U SBJIEHUM, IO3HABATENbHOW, HH(OPMALIMOHHOW H
YUTATENIbCKOM KYJIbTYphl, B TOM YHCIE HaBBIKOB CaMOCTOSATENBbHOM paboThl ¢ y4eOHBIMU TEKCTaMH,
CIPaBOYHOM JIUTEPATYPOH, TOCTYITHBIMU TEXHUUYECKUMHU CPeICTBAMU MH(GOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTepeC K OOY4YeHHI0O M TO3HAHHUIO, JHOO03HATENBbHOCTh, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUI0, TPOCKTHONM W WCCIEIOBATEILCKON JESITEIBHOCTH, K OCO3HAaHHOMY BBIOOpY
HaMpaBJICHHOCTU U YPOBHs 00y4eHUs B JaJIbHEHIIEM;

4) popMuUpOBaHUS KYJbTYPbI 310POBbS:

OCO3HAaHHE LIEHHOCTH >KM3HHM, OTBETCTBEHHOI'O OTHOLIEHMSI K CBOEMY 3/I0pPOBBIO, YCTAaHOBKH Ha
3/10pOBBIM 00pa3 >KM3HH, OCO3HAHUE IOCIEICTBUN M HENpUATHE BPEIHBIX MPUBBIUEK (YMOTpeOseHus
aJIKOT0JIs1, HAPKOTUKOB, KypEHHsI), HEOOXOAUMOCTH COOJIIOACHHUS MPaBMJI 0€30MaCHOCTH P OOpaIleHUun
C XUMHUYECKUMHU BEIIECTBAMU B OBITY U PEAIbHOM KU3HU;

5) TPy10BOr0 BOCIIUTAHUA:

MHTEpEC K MPAKTUYECKOMY U3Y4EHUIO NMpodeccuil ¥ Tpyaa pa3aMyHOro poja, yBaXKeHUe K Tpydy U
pe3ysibTaTaM TPYyIOBOM JNEATEIBHOCTH, B TOM UYHUCIIE HA OCHOBE NPHUMEHEHHUS NPEIMETHBIX 3HAHWM IO
XMMHHU, OCO3HAHHBII BbIOOP HHAMBHUIYaIbHOH TpPaeKTOPUM NPOJOJIKEHUs 00pa3oBaHUA C Y4ETOM
JMYHOCTHBIX MHTEPECOB U CIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX HHTEPECOB M IOTPEOHOCTEH,
yClemHoN npo(ecCHOHAIbBHOW AEATENbHOCTH M pa3sBUTHS HEOOXOAMMBIX YMEHHMH, TOTOBHOCTh
alanTHPOBATHCS B MPO(eCCHOHANBHOM cpene;

6) 3K0JI0rM4ecKOro BOCIMTAHMS:



9KOJIOTUYECKHU 11eJIecO00pa3HOe OTHOLIEHHUE K MPHUPOJE KaK MCTOYHUKY JKU3HU Ha 3emile, OCHOBE
e CyIIeCTBOBaHMSA, NMOHMMAHUE IICHHOCTU 3/I0pOBOTO M 0€30macHOro oOpasa >KM3HU, OTBETCTBEHHOE
OTHOLICHHE K COOCTBEHHOMY (U3MYECKOMY M ICHUXHYECKOMY 3[0POBbIO, OCO3HAaHHE LIEHHOCTH
coOMoIeHUsT TpaBMiI 0E30IacHOTO MOBEACHHS NHpU paboTe C BEIIeCTBAMM, a TAaKKE B CHUTYAIHsX,
YIPOXKAIOIIUX 3I0POBBIO U )KU3HHU JIIOJIEH;

CIOCOOHOCTH TPHUMEHATh 3HAHUA, MOJyYaeMble NpPU HM3YyYCHUHM XHUMUH, Ui pEIICHUs 3a71ad,
CBSI3aHHBIX C OKpYXarolllell NpUpOAHON cpemol, s MOBBILEHUS YPOBHS SKOJOTHYECKOM KYJIbTYPBI,
OCO3HAHMA TJIOOATBHOTO XapaKTepa HKOJOTHYECKUX IMPOOJIIeM M IyTed HUX pelIeHHUs IMOCPEICTBOM
METOZI0B XHMHH, HKOJOTMUECKOTO MBIIUICHHS, YMEHHS PYKOBOJCTBOBATHCA MM B I103HABATEJIbHOH,
KOMMYHUKATUBHOM U COLIMAJIBHOM ITPAKTHUKE.

METAINIPEIMETHBIE PE3YJIbTATbBI

B cocraBe MerampeaMETHBIX PpE3yJAbTAaTOB  BBIIEIAIOT 3HAYUMbIE s (DOPMUPOBAHHSA
MHUPOBO33pEHUs OOIIEHAYUYHbIe MOHATHUS (3aKOH, TEOpHsl, MPUHLIMI, TUIoTe3a, (PakT, cucTtema, mpolecc,
OKCHEPUMEHT W JIPYroe.), KOTOPhIE HCIIONB3YIOTCS B E€CTECTBEHHO-HAYYHBIX YUEOHBIX IpeIMeTax M
MO3BOJISIOT HA OCHOBE 3HAHUI U3 3TUX NpeAMETOB (OPMHUPOBATH MPEACTABICHUE O LEIOCTHOM Hay4YHOM
KapTHHE MHpa, W YHHUBEpCaJlbHbIC Yy4eOHBbIE JCHCTBHs (IIO3HABATENbHBIC, KOMMYHHKATHUBHEIC,
peryiasTHBHbIE), KOTOpble obOecnednBarOT (OPMUPOBAHME TOTOBHOCTU K  CaMOCTOSATEIBHOMY
IJTAHUPOBAHUIO U OCYLIECTBICHUIO Y4eOHOM 1A TEIbHOCTH.

ITo3HaBaTe/IbHBIe yHHBepCcAIbHbIe y4eOHbIe AeiicTBUSA

Ba3oBble 1oruveckue geiicTBUA:

YMEHHUS HUCIOJIb30BaTh NPUEMBI JIOTMUECKOTO MBIIIJIEHUs MPU OCBOCHUHU 3HAHWM: pacKpbIBaTh
CMBICIT XUMHYECKUX TOHATHH (BBIACIATh MX XapaKTEpPHbIC NMPU3HAKH, YCTAHABIMBATH B3aUMOCBS3b C
APYTUMH TOHSATUSMH), HCIIOJIb30BaTh MOHATUS AN OOBACHEHMS OTHENIbHBIX (AKTOB M SBICHUH,
BBIOMPATh OCHOBAHUS M KPUTEPUU IS KIACCU(PUKAINN XUMHUECKIX BEIIECTB M XUMHUECKUX PEaKIIHH,
yCTaHaBJIMBaTh MPUYUHHO-CIEICTBEHHBIE CBA3M MEXAY OOBEKTaMH H3y4€HHs, CTPOUThH JIOTHUYECKHE
paccyxaeHus (MHIyKTUBHBIC, IeJyKTUBHBIC, TI0 aHAJIOTHH), JIEJIaTh BHIBOJIBI U 3aKITFOUCHUS;

yMEHHE MpPUMEHATh B Ipollecce IMO3HaHMUS TOHATHS (IpeAMETHblE U MeTanpeMETHBIE),
CHMBOJIMYECKHE (3HAKOBBIC) MOJIEIIH, UCIIOJIb3yeMbIe B XUMHHU, IPe0OPa30BhIBATH NIMPOKO MPUMEHSIEMBIE
B XMMUHU MOJEJIbHBIE MPEJICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI 3J€MEHTa), XUMUu4eckas Gpopmyna u
YpaBHEHHE XUMHUYECKOW PEAKIHMH — NPU PEUIICHHH Y4eOHO-TI03HABATEIBHBIX 3a/a4, ¢ YUETOM ITHX
MOJICJIbHBIX MPEJCTAaBICHUN BBIABISATh WM XapaKTE€PU30BaTh CYIIECTBEHHBbIE NPU3HAKA H3Y4aeMbIX
OOBEKTOB — XHMHUYECKHX BEIIECTB W XWMHYECKHUX pPEaKIHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH,
PUYMHHO-CJIEICTBEHHBIE CBSA3U U MPOTUBOPEUHS B U3y4aeMbIX MPOIeccax U SIBICHUSX.

Ba3zoBble uccienoBarenbckue 1elCTBUS:

YMEHHUE HCII0JIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAaueCTBE MHCTPYMEHTA MO3HAHUS, a TaKXke B
KayecTBE OCHOBBI ISl (POPMHPOBAHUSI THIIOTE3Bl 10 TIPOBEPKE TPABMIIBHOCTH BBICKa3bIBAEMBIX
CYXKJICHUU;

NpHOOpETeHNEe OMbITa 1O IUIAHUPOBAHWIO, OpPTaHW3alMd H  TPOBEICHHUIO YUYCHHUECKUX
HKCHEPUMEHTOB, YMEHHME HaOJII0AaTh 3a XOJOM IpOIecca, CaMOCTOATEIbHO IPOTHO3MPOBATH €ro
pe3yabTar, (GOpMYIHpPOBAaTH OOOOMICHWS ¥ BBIBOABI IO pe3yJbTaTaM MPOBEAEHHOTO OIIBITA,
HCCIIEIOBaHMsI, COCTABIIATh OTYET O MPOETaHHOM padoTe.

PabGora ¢ undopmanmeii:

yMeHUe BbIOMpPAaTh, aHATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALIUIO PA3IMYHBIX BUAOB U (opM
IIPEJCTABICHUS, MOJIy4aeMYI0 U3 pa3HbIX HCTOYHMKOB (HAyYHO-NOMYJISIpHAS JIMTEpAaTypa XMMUYECKOTIO
coZiep KaHusl, CIIPpaBOYHbIE MOCOOMs, pecypchl HTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHUE TPHUMEHATh PazIMYHble METOAbl M 3ampoChl NMPHU IMOMCKE W OTOOpe HHPOpPMALUU H
COOTBETCTBYIOLIMX JaHHBIX, HEOOXOIMUMBIX [UI BBINOJHEHHMs] y4YeOHBIX M IO3HABATENBHBIX 3a/ad
ONpeNeIEHHOTO  THIA, MPHOOpPETeHHWE OmNbITa B  OOJIACTM  HCIOJIB30BAaHUS  HMH(POPMALMOHHO-
KOMMYHHUKATUBHBIX TEXHOJIOTHH, OBJIaZilcHHE KyJIbTYpOH aKTHUBHOI'O HCIIOJIb30BAaHUS Pa3IMUYHBIX
MIOUCKOBBIX CHCTEM, CAMOCTOSITEIbHO BBIOMPATh ONTUMAIbHYIO (pOpMYy IpeacTaBieHUs HH(pOpMauu 1



WUTIOCTPUPOBATh pellaeMble 3a7aud HECIOXKHBIMH CXEMaMH, JuarpamMmamu, IpyruMu (opmamu
rpaduKu 1 UX KOMOMHAIMSIMH;

YMEHHE HUCII0JIb30BaTh U aHATU3UPOBATH B IIpoliecce Y4eOHOM U HCCIe0BaTEIbCKOM IeATEIbHOCTH
MHGOPMALIMIO O BIMSHUHM MPOMBIIIJICHHOCTH, CEIIbCKOTO XO34KCTBA M TPAHCIOPTa Ha COCTOSHUE
OKpY>Karolle MpUpOTHON CpeIbl.

KoMMyHHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe qelicTBUA:

yYMEHHUS 3aJlaBaTh BOIPOCH (B X0J€ AWayiora W (WJM) TUCKYCCHM) MO CYIIECTBY OOCYKIaeMoun
TeMbI, POPMYIUPOBATH CBOU MPEATIOKEHUS OTHOCUTEIIBHO BHIMIOIHEHUS MPEIOKEHHON 331auu;

YMEHHUSI TPEACTaBJIATh IMOJTYYCHHbIE PE3YNbTaThl [MO3HABATEIbHOM JEATEIbHOCTH B YCTHBIX H
IIMCBMEHHBIX TEKCTaX; JeNaTh IPE3EHTALMI0 PE3YJbTAaTOB BBIIOJIHEHUS XUMHYECKOI'O SKCIIEPUMEHTA
(;1aGopaTopHOro OIMbITa, JAOOpPaTOpHOW pabOThl MO HCCIEAOBAHUIO CBOMCTB BEIIECTB, Y4YEOHOrO
IIPOEKTA);

YMEHHSI y4eOHOrO0 COTPYIHMYECTBA CO CBEPCTHHKAMH B COBMECTHOM I103HABaTEIbHOW W
MCCIIEIOBATENILCKON JICSITEIPHOCTH TPH PEIICHHH BO3HHUKAIOMIMX IMPOOJIEM Ha OCHOBE y4€ra OOIIMX
MHTEPECOB U COrJIacoBaHHUsS Mo3uiuil (oOcyxaeHusi, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbD»,
KOOpJMHAILIUSI COBMECTHBIX JEMCTBUI, OIpENEICHUE KPUTEPUEB I10 OLEHKE KaueCTBA BBIIIOJHEHHOU
paboThl U ApyTHUE).

PeryasitTuBHble yHHBepcaJbHbIe y4eOHbIe 1eiiCTBUS:

YMEHHE CaMOCTOSITENIbHO OMNpPENesTh LEeNH JeSITeNbHOCTH, IUIaHUPOBATh, OCYIIECTBIISTH,
KOHTPOJMPOBATh U TPU HEOOXOIUMOCTH KOPPEKTHPOBATH CBOIO JIESATEIHHOCTH, BBHIOMpaTh Hamboiee
s¢dhekTrBHBIE CIOCOOBI PElICHUs YYeOHBIX U MO3HABATENbHBIX 3aJ]a4, CAMOCTOSITEIbHO COCTABIISATh WU
KOPPEKTUPOBATh NMPEIIOKEHHBIM AJITOPUTM JCUCTBUM IIPU BBITOJIHEHUM 3aJaHUN C YYETOM IOJIIYYEHUS
HOBBIX 3HaHMM 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX M peaKlMsX, OLIEHUBAaTh COOTBETCTBUE
MIOJIyUEHHOT0 pe3yjbTaTa 3asBICHHOW I€NIM, YMEHHE MHCIIONb30BaTh M AHAJIW3UPOBATh KOHTEKCTHI,
npeJularaeMble B YCIOBUY 3a/1aHUM.

NPEAMETHBIE PE3YJIbTATHI

B cocTaBe npeaMeTHBIX pe3yIbTaTOB MO OCBOCHUIO 0053aTEILHOIO CO/IEPIKAaHUs, YCTAHOBICHHOTO
JTaHHOM (eaepanbHOil paboueil MporpaMMoi, BBIIETISIOT: OCBOGHHBIE 00yUYalOIIMMUCS HayYHbIC 3HAHUSA,
YMEHHS U CIIOCO0bI AeUCTBHM, ciennduyeckue 1 NpeaAMeTHOW 001acTu « XUMHsD», BUJIBI JESITEIbHOCTH
[0 TOJYYEHHIO HOBOI'O 3HAHUS, €r0 WHTEpIpeTallH, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IMYHbIX
Y4EOHBIX ¥ HOBBIX CUTYaIUSX.

K xoHuy o6yuenus B 8 kjiacce npeaMeTHbIE pe3ynbTaThl Ha 0A30BOM YpPOBHE JIOJIKHBI OTpa)aThb
c(OPMHUPOBAHHOCTh Y O0YHAIOIIUXCS YMEHUI:

® DACKPBIBATh CMBICII OCHOBHBIX XHMHUECKUX IOHATUH: aTOM, MOJIEKYJa, XUMHUUECKUH DJIEMEHT,
MIPOCTOE BEIIECTBO, CJOKHOE BEHIECTBO, CMeCh (OAHOPOJHAS U HEOJHOPOJHAs), BaJEHTHOCTD,
OTHOCHUTENIbHAsl aTOMHAas M MOJIEKYJSIpHAas Macca, KOJMYECTBO BEILECTBA, MOJb, MOJISIpHas Macca,
MaccoBasi J10JI1 XUMHUYECKOI0 AJIEMEHTa B COCIMHEHUH, MOJISIPHBIH 00bEM, OKCHJI, KUCIOTa, OCHOBAHHUE,
COJIb, JEKTPOOTPULIATEIILHOCTh, CTENIEHb OKHCICHHS, XUMHUYECKasl PEeaKlus, KilacCu(UKalus peaKIuii:
peaKuuu COEIWHEHHS, PpEeaKklUUH pa3jIoXKEeHHUs, peaklUWd 3aMelIeHUs, peakuuu OOMEeHa, HK30- U
SH/IOTEPMHUYECKHE PpEaKIMH, TEIUIOBOM H(PQEKT peakiuu, sSApo aTroMma, 3JIEKTPOHHBIA CIIOH aroma,
aToMHasi opOuTaib, paglyc aromMa, XUMUYECKas CBs3b, MOJIAPHAS W HEMOJIApHAs KOBAJEHTHAsl CBS3b,
MOHHAs CBSI3b, MOH, KaTHOH, aHHOH, pacTBOpP, MaccoBasl JI0Jis BellecTBa (MPOLEHTHAs KOHIICHTPAlus) B
pacTBope;

® WJUTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUM W MPUMEHSATH 3T MOHITHUS NIPU
OIMCaHWUH BEIIECTB U UX MPEBpAILCHUH;

® ICTIOJIb30BAaTh XUMHUYECKYIO CHMBOJIMKY JUIS COCTaBJIEHUS (OpMyN BEIIECTB U ypaBHEHHM
XUMHYECKUX PEAKIIUI;

® OTIpENIENATh BAICHTHOCTh ATOMOB AJIEMEHTOB B OMHAPHBIX COCIMHEHUSX, CTENEHb OKHCICHHS
AJIEMEHTOB B OMHAPHBIX COSAMHEHMSIX, TPUHAJIEKHOCTh BEUIECTB K ONpPeAeIEHHOMY KJIacCy COSIUHEHHM
no hopmyiam, BUJ XUMHYECKON CBSI3U (KOBAJICHTHAs! U MOHHAS) B HEOPTaHMUECKUX COCTUHEHUSX;



e packpbiBaTh cMblich llepuonnueckoro 3akoHa /. 1. MenaeneeBa: 1eMOHCTpUPOBATh IOHUMAHUE
MEPUOINYECKON 3aBUCUMOCTH CBOWMCTB XHUMHUYECKHX JJIEMEHTOB OT MX MOJIOKEHHS B llepmommueckou
CUCTEME, 3aKOHOB COXPAHEHHUS MAaCChl BEIIECTB, TOCTOSIHCTBA COCTaBa, aTOMHO--MOJIEKYJISIPHOTO YUEHUS,
3aKoHa ABOTaJIpo;

® ONUCHIBATh M XapaKTepu30BaTh TaOMU4HYIO Qopmy lleproamueckoil cHUCTEMBI XUMHYECKHX
AJIEMEHTOB: pa3iuyaTh MOHATUSA «rJlaBHasg nonarpynna (A-rpymma)» u «mnobounas noarpymma (b-
rpynma)», Majable U OONbIIMe TEPUOABl, COOTHOCHUTH OOO3HAUEHUS, KOTOPHIE HMMEIOTCS B TaOJHIIC
«Ilepuoguueckas cucrema xumuueckux anemeHtoB J[. WM. MeHnngeneeBa» € YHCIOBBIMHU
XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB XMMHUYECKHMX 3JIEMEHTOB (COCTaB W 3apsll siapa, 00Illee Yucio
AJIEKTPOHOB U paclpeieSieHHue UX 0 AIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIIUPOBATh XUMHUYECKHE DJIEMEHTbl, HEOPraHMYECKHE BELIECTBA, XUMUYECKUE PEaKIUN
(o 4MCy ¥ COCTaBY YYacTBYIOLIMX B PEaKLUU BEIIECTB, IO TEIIOBOMY 3D (PEKTy);

® XapaKTEepU30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA BEILECTB PA3JIMYHBIX KIJIACCOB,
MOATBEPXKJasi OIMCAHUE [PUMEpPAMU MOJEKYJISPHBIX YPAaBHEHHIl COOTBETCTBYIOIIMX XUMHUYECKHUX
peaKuuii;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTU OT MX KaYECTBEHHOTO COCTaBa, BO3MOKHOCTH
MPOTEKAHUS XUMUYECKUX ITPEBPAILICHUN B Pa3JIMYHBIX YCIOBHSIX;

® BHIYUCIIATh OTHOCUTENIBHYIO MOJIEKYJISIPHYIO M MOJISIPHYKO MAacChl BEIIECTB, MacCOBYIO JOJIO
XUMHYECKOTO 3JIEMEHTa 0 opMyJie COSIUHEHHUS, MaCCOBYIO JOJIO BEIIECTBA B PACTBOPE, MPOBOJIUTH
pacy€Thl 0 YPAaBHEHHIO XUMHYECKOUN peaKIiuu;

® [IPUMEHSTh OCHOBHBIE ONEPALlUU MBICIUTEIBbHON NEATEIbHOCTH — AHAJIU3 U CHUHTE3, CPABHEHMUE,
00001IeHNe, crucTeMaTH3alnio, KIacCU(UKAILNIO, BBISBICHUE MPUYUHHO--CIIEJICTBEHHBIX CBS3eH — JUIs
M3y4YEHUs CBOMCTB BEIIECTB M XHUMHYECKHUX PEaKIUi, €CTeCTBEHHO-HAYYHBIE METOJbI TO3HAHHUS —
Ha0IoIeHne, U3MEPEeHNe, MOJICIMPOBAHNE, IKCIIEPUMEHT (pealbHbBIN 1 MBICIIEHHBIH );

e CcJIeI0OBaTh MpaBUJIaM IOJH30BAHHUS XUMHUYECKONW MOCyn0il U 1ab0paTOpHBIM 000pYIOBaHHEM, a
TaKke TpaBUjaM OOpallleHUs C BEIIECTBAMH B COOTBETCTBHM C HMHCTPYKIMSIMH I10 BBITOJTHEHHUIO
1a60PaTOPHBIX XUMUUYECKUX OTBITOB MO MOMYYEHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (BOJOPOAA U
KHCIIOpO/1a), MIPUTOTOBJIEHUIO PACTBOPOB C ONPENEIEHHON MaccOBOW J0Jei pacTBOPEHHOIO BEIIECTBA,
IJJAHUPOBAaTh W TMPOBOJAUTh XMMHYECKUE SKCHEPUMEHTHI MO PACIO3HABAHUIO PACTBOPOB IIENIOYEH U
KHUCJIOT C TIOMOIIBI0 HHAUKATOPOB (JIakmyc, heHondTanenH, METUIOPAHXK U IpyTHUe).

K xonimy oOyuenus B 9 kiacce mpelIMeTHbIE pe3ylbTaThl HA 0230BOM yYPOBHE JOJDKHBI OTPaXKaTh
c(hOpPMHUPOBAHHOCTD Y OOYUAIOIINXCS YMEHUN:

® PACKpbIBAaTh CMBIC] OCHOBHBIX XUMHUYECKHUX TOHSATHUN: XMMHUYECKHH JJIEMEHT, aTOM, MOJICKYJIa,
WOH, KaTHOH, aHUOH, MPOCTOE BELIECTBO, CIOKHOE BEIIECTBO, BaJEHTHOCTb, AJIEKTPOOTPULATENBHOCTD,
CTENEHb OKHWCJICHUS, XMMHUYECKas pEeaKIus, XHUMHYECKas CBs3b, TETUIOBOH 3(P(EKT peakiuu, MOJb,
MOJIIPHBINA 00BEM, PACTBOP, DIMEKTPOIUTHI, HEANEKTPOIUTHI, DEKTPOTUTHUECKAsT TUCCOIHAIINSI, PEAKIINH
WOHHOTO OOMEHa, KaTalu3aTop, XUMHUYECKOE paBHOBECHE, OOpaTUMbIe W HEOOpaTHMbIC PEaKIIHH,
OKHCJIUTENbHO-BOCCTAHOBUTENIBHBIE ~ PEAKI[MU,  OKHUCIHUTENb, BOCCTAHOBUTENb, OKHCIEHHE U
BOCCTAHOBJICHUE, aJJIOTPONHUsA, aM(OTEpHOCTh, XUMHUYECKas CBSI3b  (KOBAJICHTHAs, WOHHAsi,
METaJITN4ecKasi), KpUCTATUYecKas pemeTKa, KOpPpO3usi METAIOB, CIUIABbI, CKOPOCTh XHMUYECKOU
peakuuu, npeaenbHo qonyctuMas konuentpanus [1/IK Bemectna;

® IJTIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX TOHITHI M MPUMEHSTh 3TU TOHSATHUS TIPH
OMMCAHUU BEUIECTB U UX MPEBPALICHUN;

® 1ICTIOJIb30BaTh XHMHYECKYI0 CHMBOJHKY JUISI COCTaBIeHUS (GOpPMYyN BEIIECTB U ypaBHEHUN
XUMHYECKUX PEAKIINi;

® OIIPE/CIIATh BAJCHTHOCTh W CTENEHb OKHUCIEHUS XHMHUYECKHMX DJIIEMEHTOB B COEJUHEHUAX
Pa3IMYHOTO COCTaBa, MPUHAIICKHOCTD BEIIECTB K OMPEIeIEHHOMY KIIAcCy COeNMHEHUN 1o (Gopmynam,
BUJI XUMHYECKOM CBS3M (KOBaJIEHTHAs, MOHHAS, METAJNINYECKasi) B HEOPraHUYECKUX COEAMHEHUSAX, 3apsi
MOHA TI0 XMMHUYECKON (opmyre, XapakTep cpelbl B BOJHBIX PACTBOPAX HEOPTaHUYECKUX COCAMHCHHIA,
THI KPUCTAIUINYECKON pEMIETKA KOHKPETHOTO BEILIECTBA;



epackpbiBaTh cMmbIci llepuoguyeckoro 3akona JI. M. MenneneeBa UM JE€MOHCTPUPOBATH €r0
MIOHMMAaHHME: ONHUCHIBATh M XapaKTepu30BaTh TabmuuHyto Gopmy lleproanueckoil CHCTEMbl XUMHUYECKUX
JIEMEHTOB: pa3iuyaTh MOHATHUS «rjaBHas noarpynmna (A-rpynma)» u «mobounas noxarpymmna (b-
IpyIIa)», MaJible ¥ OOJIBIINE TEPHOIbl, COOTHOCHTh 0003HAYEHUs, KOTOPbIE UMEIOTCS B IEPUOANYECKON
TabJIUIle, C YUCIOBBIMU XapaKTEPUCTUKAMU CTPOEHUSI aTOMOB XMMHUYECKHUX 3JIEMEHTOB (COCTaB M 3aps]
aapa, odlee YHMCiIo SJIEKTPOHOB M pacIpelielieHue HUX MO AIIEKTPOHHBIM CJ0SAM), OOBSICHATH OO0IIue
3aKOHOMEPHOCTH B MU3MEHEHMM CBOMCTB DJIEMEHTOB M UX COCIMHEHUI B Ipeeiax MajblX NEPHOAOB U
IJIABHBIX MTOATPYII C YUETOM CTPOEHHUS UX aTOMOB;

e KJlacCU()UIIUPOBATh XUMHUYECKUE 3JIEMEHTHI, HEOPTaHMUECKUE BEIIECTBA, XMMHUYECKHE PEaKIHH
(Mo uMcay M COCTaBy YYacTBYIOLIMX B PEAaKIMM BEIIECTB, IO TEIIOBOMY 3(QeKTy, M0 H3MEHEHMIO
CTENEHEN OKUCIICHNUS XUMHUYECKUX 3JIEMEHTOB);

® XapaKTepu30BaTh (OMHCHIBATh) OOHIME M CHeuu(UIECKHe XUMHUYECKHE CBOWCTBA MPOCTHIX H
CIIO)KHBIX BEILIECTB, IOATBEP)KJIAsi OINUCAHUE IIPUMEPAMU MOJEKYJSIPHBIX M HOHHBIX YypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PEaKUii;

© COCTaBJIATh YPABHEHUS AIEKTPOJUTUYECKON AMCCOLMALMM KUCIIOT, HIEJII0YEN U COJEH, MOJIHbIE U
COKpallléHHbIE YPAaBHEHHUS peakUUil HOHHOTO OOMEHa, YpaBHEHMs pPEaKUMH, [OATBEP)KIArOIIUX
CYILIECTBOBAHUE NEHETUYECKOM CBS3U MEXIY BEIIECTBAMM PA3JIMUHBIX KJIACCOB;

® PacKpbIBaTh CYIIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUN MOCPEICTBOM COCTaBICHUS
3JIEKTPOHHOTO OajaHca 3TUX PEAKIMT;

® [I[POTHO3UPOBATh CBOMCTBA BELLECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOZMOXKHOCTH NPOTEKAHUS
XUMHUYECKUX MPEBPAIIECHUN B Pa3IMUHBIX YCIOBUSIX;

® BBIYUCJIATh OTHOCUTENIBHYIO MOJIEKYJISIDHYIO M MOJISIPHYIO MacChl BEIIECTB, MAacCOBYIO JOJIO
XUMHUYECKOT0 3J€MEHTa MO0 (opMysie COEIMHEHUs, MacCOBYIO JOJI0 BEIECTBA B PAacTBOPE, MPOBOJUTH
pacu€Tel [0 YPaBHEHUIO XUMHUYECKON peaKuy;

e coOM0/1aTh MpaBUIIa MOJIb30BAHUSA XMMHUYECKON MOCYIOH U J1abopaTOpHBIM 00OpYyIOBaHHEM, a
TaKKe MpaBwia oOpallleHuss C BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLUMSIMM 110 BBINOJIHEHUIO
71a00paTOPHBIX XUMUYECKUX OMBITOB IO MOJYYEHUIO M COOMPAHUIO Ta3000pa3HbIX BEIIECTB (aMMMaKa U
YTJIEKUCIIOTO ra3a);

®[IPOBOJUTH PEAaKLUHU, MOATBEPXKAAIOIIME KAUECTBEHHBI COCTaB pa3IMYHbIX BELIECTB:
pacrio3HaBaTh OINBITHBIM MYTEM XJIOPHUI-, OpOMHI-, HOAHU-, KapOoHaT-, pocdaT-, CUIMKaT-, CyabgaT-,
TUIPOKCU/I-UOHBI, KaTHOHbI aMMOHMSI M HMOHBI WM3Y4YEHHBIX METaJIOB, MPHUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

® [IPUMEHATh OCHOBHBIE OIEpAallM MBICIUTENIBHON AESITEIbHOCTH — aHAIU3 U CHUHTE3, CPABHEHHUE,
000011IeHNe, CUCTEMATHU3allNIO, BBISIBICHUE MPUYUHHO-CIEACTBEHHBIX CBS3€H — AJI U3y4yeHHUS CBOWCTB
BEIIECTB U XUMHUECKUX PEaKIfil, eCTECTBEHHO-HAyYHbIE METO/Ibl MO3HAHUS — HAOII0IeHUEe, U3MEPEHHUE,
MOJIETTUPOBAHUE, SKCIIEPUMEHT (PEATTbHBIN U MBICICHHBIN).



TEMATHYECKOE INTAHUPOBAHHUE

8 KVIACC
KosmuecTBo yacoB
Ne HaumeHnoBaHue pa3jaesioB U TeM ” I JuekTpoHHbIE (HUGPOBbIE)
n/n | mporpamMmsbIl Bcero OHTPOJILHBIC PaKTHIECKNE oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI

Pasznea 1. [lepBoHayaibHble XUMHYECKHE TIOHATHUS

Xumust — BaxkHas 00J1aCTh
1.1 €CTECTBO3HAHMSI U IPAKTUYECKOU 5 2
JeSITeIbHOCTH YEJIOBEKA

bubnunoreka LIOK
https://m.edsoo.ru/7f41837¢

bubmuorexa [IOK

1.2 BeniecTBa 1 XuMu4YeCcKue peakiuu 15 1 https://m.edsoo.ru/7f41837¢

Wroro no pazueny 20

Pazjen 2. BaxkHeiimme npeacTaBuTe/ M HEOPraHMYeCKUX BellleCTB

71 Boznyx. Kucnopoa. Ilonsitue 06 6 bubnmnorexka HOK
OKCHIaxX https://m.edsoo.ru/7f41837¢
29 Bonopoa.Ilonstue o kucnorax u 3 | bu6nuoreka [IOK
' COJISIX https://m.edsoo.ru/7f41837¢
73 Bopa. PactBopsl. [lonsitue 06 5 1 1 bubmuoreka [JOK
OCHOBaHHMIX https://m.edsoo.ru/7f41837¢
24 OcHOBHBIE KJ1aCChl HEOPTaHUYECKUX 1 1 1 bu6muoreka [JOK
COCTMHCHMI https://m.edsoo.ru/7f41837¢
Wtoro no pazneny 30

Paznen 3. llepuoanyeckuii 3axkon u [lepuoguyeckas cucrema xummnuyeckux 3jaemMeHToB /. . MennesieeBa. CTpoenne aToMoB. XUMHYECKas
cBSI3b. OKHCJINTEIbHO-BOCCTAHOBUTEIbHbIC PeaKIIUN

[Tepuonnueckuii 3aKOH U

[Iepnonnueckas cucrema bu6muoreka [IOK

3.1 XUMHUYECKUX dieMeHToB /], U. 7 https://m.edsoo.ru/7f41837¢
Menpene-eBa. CTpoeHne aToma
39 Xumudeckas cBa3b. OKHCIUTEILHO- 2 1 bubanoreka [JOK

BOCCTAHOBUTEJIbHBIE PEAKIINU https://m.edsoo.ru/7f41837¢



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

but6mmoreka [IOK

Hroro no pasery 15 https://m.edsoo.ru/7f41837¢
PesepBHOE Bpems 3 bubmorexa [IOK
https://m.edsoo.ru/7f41837¢
OBUIEE KOJIMYECTBO YACOB I10 63 4 5
I[TPOI'PAMME
9 KJIACC
KoaunyecTBo 4acoB
Ne HaumeHoBaHue pa3aesioB U TEM NPOorpaMmabl KOHTpOJIbe]e HpaKaneCKHe 3HeKTpOHHI)Ie (IIH(t)pOBbIe)
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Pa3znes 1. BenecTBO M XUMHYeCKHE PeaKIun
1.1 [ToBTOpeHue u yriayoieHne 3HaHUH OCHOBHBIX Pa3/iesioB 5 1 bubnuoreka [IOK
Kypca 8 kiacca https://m.edsoo.ru/7f41a636
1.2 OcCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKHUX PEAKIIHU 4 bubmmorexa LHOK
https://m.edsoo.ru/7f41a636
13 DNEeKTpOoIUTHYECKAs Uuccouanus. XUMUUECKNE PEaKIINH 3 1 1 bubmuoreka [IOK
) B pacTBOpax https://m.edsoo.ru/7f41a636
Wtoro no pazneny 17
Pa3nes 2. HemeTassibl M X COeIMHEHHS
21 OO11ast XapakTepUCTHKA XUMHUECKUX 3JieMeHTOB VIIA- 4 1 bubmuorteka [IOK
) rpynnsl. ['ajgoressl https://m.edsoo.ru/7f41a636
29 OO0m1as xapakTepucTUKa XUMHUUECKUX dJ1eMeHTOB VIA- 6 bubnuotexa [JOK
] rpynnsl. Cepa U €€ COeqUHEHMS https://m.edsoo.ru/7f41a636
23 OO11ast XapaKTepUCTHKA XUMHUYECKUX AJIEMEHTOB VA- 7 1 bubmuorexa [IOK
rpynnbsl. A30T, hochop U UX COeTUHEHHS https://m.edsoo.ru/7f41a636
24 OO0mas xapakTepucTUKa XUMHIECKUX deMeHTOB [V A- 3 1 ’ bubnuotexa [JOK
rpynnsl. YTaepoa ¥ KpEMHHH U UX COeIMHEHUS https://m.edsoo.ru/7f41a636
Wroro no paszneny 25

Pa3gen 3. MeTaaabl M HX COeIUHEHU S



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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. but6mmoreka [IOK
3.1 OO01re cBOMCTBAa METAJIOB 4 https://m.edsi.ru/7f41a636
3.2 Baxkueiinmue MeTamibl 1 UX COSTUHEHUSI 16 1 2 E;Si?/ﬁiﬁiiﬁﬂ 412636
Hroro no pazneny 20
Paznea 4. Xumus 1 oOKpy:Kamomas cpeia
4.1 BemectBa 1 maTepuansl B KU3HU YEIOBEKA 3 Eubmaorexa LOK
https://m.edsoo.ru/7f41a636
Wroro no pazueny 3
PezepBHOE Bpemst 3 bubmmorexa [TOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 I[TPOIT'PAMME 68 4 7
INOYPOUYHOE IINIAHUPOBAHUE
8 KJIACC
Koan4yecTBO yacoB
Ne Tema ypoxa LT A —— Hara DJIeKTpOHHbIe U (POBBIE
n/n Bcero H3yuyeHHsl | oOpa3oBaTesibHbIE pecypchbl
padoThI padoThI
1 [Ipenmer xumuu. Poiap XuMuu B 5KU3HU 1 bu6mmorexa [IOK
yenoBeKa. Tena U BelecTna https://m.edsoo.ru/ff0d210c
2 [ToHsiTHE O METOAAX TTO3HAHMS B XUMHH 1 bubmorexa [TOK
https://m.edsoo.ru/ff0d227e
;| Drereen o % | s o | B 10K
HaGOPATOPHEIM 060Dy IOBAHHEN https://m.edsoo.ru/ff0d23dc
4 Yucrtele BemecTBa U cMecu. CiocoObl 1 bu6mmoreka [JOK
paszeneHus cMecein https://m.edsoo.ru/ff0d26ca
5| coeceit (ne mpimepe omerset maperol | Bumoraxa LIOK

COJIN)»

https://m.edsoo.ru/ff0d28c8



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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https://m.edsoo.ru/ff0d227e
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bu6mmoreka [IOK

6 ATOMEL M MOICKYIIEL https://m.edsoo.ru/ff0d2a6¢
7 XUMHUYECKUE 3JIEMEHTBI. 3HAKU (CUMBOJIbI) bubmumoreka [IOK
XUMHYECKHX 3JICMEHTOB https://m.edsoo.ru/ff0d2be8
8 [IpocThie u C0XKHBIC BEIIECTBA bubmorexa LIOK
p m https://m.edsoo.ru/ff0d2a6¢
9 ATOMHO-MOJIEKYJIIPHOE yUYCHHUE bubmorexa LIOK
yp yi https://m.edsoo.ru/ff0d2d50
10| Xemwscoran Gopwyme. Banesmoors arowos Bumorexa LIOK
pMYyJIa. https://m.edsoo.ru/ff0d2eac
XUMHUYECKHUX DJICMECHTOB
11 OtHocuTeNbHAs aTOMHAs Macca. bubmuorexa [JOK
OTHOCHTENbHASI MOJIEKYJISIPHASI Macca https://m.edsoo.ru/ff0d323c
12 MaccoBasi 10711 XMMAYECKOT0 3JIeMEHTa B bu6mmoreka [IOK
COEINMHEHUN https://m.edsoo.ru/ff0d350c
13 KomuuectBo BemecrBa. Mosib. Mosipaast bu6mmoreka [JOK
Macca https://m.edsoo.ru/ff0d5230
14 du3nYecKre U XUMUYECKUE SBICHUS. bu6mmorexa [IOK
XUMHUYECKas peakus https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku U yciaoBUS MIPOTEKAHUSI XUMHUYECKHUX bubmuorexa [JOK
peakiuit https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUs MacChl BEIIECTB. bubnuoteka [JOK
XUMUYECKUE YPABHEHMUSI https://m.edsoo.ru/ff0d3b88
17 Brruucnenus KoamvecTBa, MacChl BEIIECTBA 11O bubmuoreka [JOK
YpaBHEHUSM XUMHUUYECKUX PEaKIUi https://m.edsoo.ru/ff0d5708
5 | b o ot BuGmores 10K
a P ’ B ’ https://m.edsoo.ru/ff0d3{34
oOMeHa)
19 M. B. JIOMOHOCOB — y4€HBIM-IHIUKIONEIUCT. bubnnoreka [JOK
O06001IeHre U CUCTEMaTH3aIlis 3HAHUIA https://m.edsoo.ru/ff0d40c4
20 KonTponpnas pabora Nel mo Teme «BerectBa bubnnorexa [JOK



https://m.edsoo.ru/ff0d2a6c
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U XUMHUYCCKUC PCAKITUN))

https://m.edsoo.ru/ff0d4290

BOSIIYX — cMech ra3oB. CocTaB BO3ayXa.

bubmuorexa [JOK

21 Kucnopoa — 351eMEHT U ITPOCTOE BEWIECTBO. httos://m.edsoo.ru/f0d448e
O30H S ]
du3nyecKre 1 XMMUYECKHE CBOMCTBA

22 KHUCJIOpoJia (peaKkuu OKUCIICHUS, TOPEHUE). Eg6g7/§e£ior§/ 04614
[Tonsarue 00 okcumax R, *

CriocoOsl MosydeHus KUCIopoia B

23 71a00paTOPUH U IPOMBIIUIEHHOCTH. Eg6£7/(£e§é(§)0r§/ fF0d497a
[Ipumenenue kuciopoaa e )

TennoBoii 3¢ (hekT XuMHUIECKON peakiuH, Bubmorexa LIOK

24 IIOHATHE O TEPMOXUMHUYECKOM YPAaBHECHHH, https://m.edsoo.ru/ff0d4790
9K30- U SHIOTEPMHUYECKUX PEAKIIUSIX P . *

TomnuBo (HedTh, yroib U MeTaH).
’ bu6mmoreka [IOK

25 3arpsi3HEHUE BO3]lyXa, CIIOCOOBI €T0 https://m.edsoo.ru/fl0ddcda
MIpeIOTBPALCHUS
[IpakTuueckas padbora Ne 3 o Teme

bu6mmorexa [IOK
26 «Ilonmyuenue u co(vinpaHHe KHCIIOpO/a, https://m.edsoo.ru/fl0d4ac?
M3y4YEHUE €ro CBOMCTBY
27 Bonopon — 31eMEeHT ¥ IpOCTOE BEIIECTBO. bubnuorexa [IOK
HaxoxpaeHnue B npupoje https://m.edsoo.ru/ff0d4dd0
78 du3nyecKre 1 XMMUYECKHEe CBOMCTBA bu6mmoreka [IOK
Bojopoza. [IpumMenenne Boopoaa https://m.edsoo.ru/ff0d4dd0
29 n bubmuorexa [JOK
OMATHE O IHCITOTax 1 COMIX https://m.edsoo.ru/ff0d50d2

30 Crioco0bI TTOTy4eHHsT BOAOPO/Ia B TaOOpaTOpUH bubmorexa [TOK
https://m.edsoo.ru/ff0d4dd0

[IpakTuyeckas pabora Ne 4 o Teme Bubnuotexa LIOK

31 «lonyere u co(vinpaHne Bonoposa, https://m.edsoo.ru/ff0d4142
W3y4YEHUE €ro CBOMCTB»

32 Monsipablii 00BEM ra3oB. 3akoH ABOrajgpo bubnnorexa [JOK
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https://m.edsoo.ru/ff0d4790
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https://m.edsoo.ru/ff0d542¢

Brrancnenus O6’béMa, KOJIMYECTBA BECIICCTBA

33 rasa 1o ero u3BeCTHOMY KOJIMYECTBY BEIIECTBA bubmorexa LIOK
i y ¥y Bett https://m.edsoo.ru/ff0d55a0
Ui 00bEMY
o | B oo o o Y BuSores 10K
peaxil o https://m.edsoo.ru/ff0d5708
OTHOIIICHUI Ta30B
35 du3nuecKkue U XMMHUECKHE CBOMCTBA BOIbI bubmorexa [IOK
A https://m.edsoo.ru/ff0d587a
. bu6mmoreka [IOK
36 CocraB ocHoBanui. [TonsTue 00 nHIUKAaTOpaX https://m. edsoo.ru/f0d59e2
37 | memscamannere pacraopss. Macconan nors Bumorexa LIOK
HI p PBL. A https://m.edsoo.ru/ff0d5b40
BEIIIECTBA B PaCTBOPE
18 | dipmrorommene pocraapon o ompercaaoi Bumorexa LIOK
p o o P P peal https://m.edsoo.ru/ff0d5eba
MacCOBOH J10JIel paCTBOPEHHOTO BEIIIECTBAY
39 KontponbHas padora Ne 2 o teme bubnuoreka [IOK
«Kucnopoa. Bonopon. Boga» https://m.edsoo.ru/ff0d6342
40 Oxkcupl: cocTaB, KJIacCUpUKAIu, bubnuoteka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d664e
41 | remomm, oonom n avborepmmy Bumitotera LIOK
’ p https://m.edsoo.ru/ff0d664e
OKCHJIOB
42 OcHoBaHus: cOCTaB, KJIaccU(UKAIIHS, bu6mmoreka [IOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0d67ca
43 [Tonyyenue u XuMHUYECKHE CBOMCTBA bubnnorexka [JOK
OCHOBaHHMI https://m.edsoo.ru/ff0d67ca
44 Kucnotsl: cocras, kinaccudukarus, bu6mmoreka [JOK
HOMEHKJIaTypa https://m.edsoo.ru/ff0dfee2
45 [Tonyyenne u XUMHUYECKHE CBONCTBA KUCIIOT bubmuorexa [JOK
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https://m.edsoo.ru/ff0dfee2

Conu (cpeanue): HOMEHKIATypa, CIIOCOOBI

bu6mmoreka [IOK

46 .
MOJTyYCHHUS, XUMHUYECKHE CBONCTBA https://m.edsoo.ru/00ad9474
[TpakTuyeckas padora Ne 6. Pemenue
47 SKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME bu6mmoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTAHUYECKHUX https://m.edsoo.ru/00ad9b7c
COCTUHEHUN)
48 ['enernueckas cBsi3b MEXKy Kilaccamu bu6mmoreka [IOK
HEOPraHUYECKUX COCTUHEHUN https://m.edsoo.ru/00ad9a50
. bu6mmoreka [IOK
49 000
O06o001eHre U cCUCTEeMaTHU3alnsl 3HAHUI htps://m.edsoo.ru/00ad9ch?
50 KonTponbnas padora Ne 3 no teme "OCHOBHbIE bubnnoreka [JOK
KJIACChl HEOPTaHUYECKUX COSAMHEHUN" https://m.edsoo.ru/00ad9ela
51| smsmemsors snesestron. Homsemse o rpymmax Bumorera LIOK
’ Pyl https://m.edsoo.ru/00ad9ffa
CXOJIHBIX 2JICMCHTOB
jp | ot s u epnorecora Bunionsa LOK
T https://m.edsoo.ru/00adasS2c
Menneneena
53 Ilepuoasl, TpyIIILI, 10, TIBI bubmorexa [TOK
PHOJIBL, TPYIIIBL, HOATPYIT https://m.edsoo.ru/00ada52c
54 Crpoenue atomoB. COCTaB aTOMHBIX SI/IEP. bubnmnoreka [JOK
H3oTomns! https://m.edsoo.ru/00ada342
CtpoeHmue 2IeKTpO 000JI0YeK aTOMO
55 3J1T£MeII:;IOB IJ'IIeKT/IIz) I;ILI;IZ‘KOﬁ JCII/I;ITeKML,TI ,Zl\[/I Ifl bubmorexa HOK
PHOA T https://m.edsoo.ru/00ada6bc
Menneneena
XapaKTeprucTHUKa €CKOT0 AJICMEHTA T10
56 eropnI;JTIOI;Ie;II:IIII; BXIP'III\;H;IIO I;qrecxgﬁhinlj;e;e Ji| bubmiorexa LOK
PHO : https://m.edsoo.ru/00ada824
U. Menneneena
57 3nauenue [lepuoanyueckoro 3akoHa s bubnnoreka [JOK

pa3BuTus Hayku U npaktuku. J. M. Mennenees

https://m.edsoo.ru/00ada96e
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— y4&HBIH, IeIaror U rpakKJaHuH
58 DJIEKTPOOTPULIATEILHOCT aTOMOB 1 bubmuorexa [JOK
XUMHUYCCKUX DJICMCHTOB https://m.edsoo.ru/00adaab8
bubmuorexa [JOK
59 HMonnas xuMuiecKkas CBS3b 1 https://m.e dS(I)_E).ru /00adac34
60 KoBaneHnTHast nosnsipHasi XMMUYECKasi CBA3b 1 bubmorexa LHOK
https://m.edsoo.ru/00adaab8
61 KoBanenTHas HenomsipHas XUMUYECKasi CBA3b 1 bubmorexa [IOK
https://m.edsoo.ru/00adaab9
bu6mmoreka [IOK
62 Crenens oxucnennus ! https://m.edsﬁ).ru/OOadae%
63 OKUCIUTENbHO-BOCCTAHOBUTEIIbHBIC PEAKIIUU 1 bubmorexa LHOK
https://m.edsoo.ru/00adb076
64 OKHCIUTEIN U BOCCTAaHOBUTEIN 1 bubmorexa [IOK
https://m.edsoo.ru/00adb076
65 KonTponbnas padora Ne 4 no teme «CtpoeHue 1 1 bubnnorexka [JOK
aroMa. XHMUYECKas CBSI3b) https://m.edsoo.ru/00adb486
66 PezepBHblit ypok. O60011eHNE U 1 bubnuoreka [IOK
CHUCTEeMaTH3aIns 3HAHUI https://m.edsoo.ru/00adb33c
67 PesepBHblil ypok. O6006111eH1E 1 1 bubnnorexka [JOK
CUCTEMATHU3aIH 3HAHUHN https://m.edsoo.ru/00ad9cb2
68 PezepBHblit ypok. O600111€HNE U 1 bubnuoreka [IOK
CHUCTeMaTH3aIns 3HAHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68 4 4
9 KJIACC
No KoJsnyecTBo 4acoB Jara JJIeKTPOHHBbIE LU (PPOBBIE
n/n Tema ypoka Beero Kourpousbnsbie | IIpakTuyeckue W3yueHus 00pa3oBaTe/bHbIE
padoThbI padoTbI pecypcbl
1 [lepuoanueckuii 3axoH. [lepuoanueckas cuctema 1 bubnnorexka [JOK
XuMu4eckux aneMmeHToB J[. 1. MenieneeBa https://m.edsoo.ru/00adb59e



https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
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3aKOHOMepHOCTI/I B U3MEHECHUH CBOMCTB

bu6mmoreka [IOK

2 N
XUMHAYECKHX 3JIEMEHTOB MEPBBIX TPEX MEPHUOIOB https://m.edsoo.ru/00adb6bb
3 Krnaccudukanus 1 HOMEHKIIATypa HEOPraHUIECKUX bubnmoreka [JOK
BEIECTB https://m.edsoo.ru/00adb7e2
Bupl XMUMUYECKOM CBSA3U U TUIIBI KPUCTAIUNIMYECKUX bubmuorexa [JOK
4 N
penéTox https://m.edsoo.ru/00adbac6
Kontponsnas padora Nel mo teme «IloBropenue u
5 yriyOJIeHHE 3HAaHWH OCHOBHBIX Pa3/IeiioB Kypca 8
KJIaccay
6 Knaccudukanms XumMuueckux peakiui mo bubnuorexa [JOK
pa3IMYHBIM MPU3HAKAM https://m.edsoo.ru/00adbcb0
7 ITonsiTHE O CKOPOCTH XUMHUYECKOMN PEAKIIHH. bubnunoreka [JOK
[1oHsITHE O TOMOTE€HHBIX U F€TEPOTr€HHBIX PEAKIMSIX https://m.edsoo.ru/00adbe9a
ITo €o €CKOM paBHOBecHH. PaKTO
5 p peaKtl https://m.edsoo.ru/00adc28c
TIOJIOKEHNE XMMUYECKOTO PABHOBECHS
9 OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLINU bubmorexa [TOK
peaktl https://m.edsoo.ru/00adcade
10 Teopus 31EKTPOIUTUYECKON JUCCOLMALINH. bubnuoreka [IOK
CuspHBIE U CJIa0ble JIEKTPOJIUTHI https://m.edsoo.ru/00adcd68
11 HNoHHbIe ypaBHEHUS peaKUid bubmorexa [TOK
yp peartl https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOWCTBA KUCIOT U OCHOBAaHUN B
12 CBETE MPEICTABICHUI 00 AJIEKTPOITUTHICCKOM bubmorexa [IOK
https://m.edsoo.ru/00add5d8
JUCCOITAIIIU
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MPEACTaBICHUHN 00 AIEKTPOTUTHUECKON buGmorexa [IOK
pea P https://m.edsoo.ru/00add8b2
JUCCOITAIUU
14 [TonsiTne o0 runponuse conen bubmorexa [IOK
AP https://m.edsoo.ru/00add9d4
15 O6001eHre U cCUCTEMaTH3aIis 3HAHUIA bubnuorexa [JOK



https://m.edsoo.ru/00adb6b6
https://m.edsoo.ru/00adb7e2
https://m.edsoo.ru/00adbac6
https://m.edsoo.ru/00adbcb0
https://m.edsoo.ru/00adbe9a
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https://m.edsoo.ru/00addd12

[IpakTrueckas padota Ne 1. «Pemenue

bu6mmoreka [IOK

16
HKCHEPUMEHTAIBHBIX 33124 https://m.edsoo.ru/00addbfa
K 02
17 «SE’;I(’;) H;;I;:Hpjiizi{}rnccio ;zM:ISI XuMu4ecKre bubmorexa LIOK
p A AT https://m.edsoo.ru/00addec0
peaKIy B pacTBOpPax»
OO01mmas XxapakTepuCTHKA TaJIOTeHOB. XUMUYECKHE bubnmoreka [JOK
18 o
CBOMCTBa Ha IIPUMEpPE XJI0pa https://m.edsoo.ru/00addfe2
19 Xnoposoaopos. ConsiHasi KUCJIOTa, XUMUYECKHE bubnuoreka [IOK
CBOMCTBA, OJIyYE€HUE, IPUMEHEHUE https://m.edsoo.ru/00adel04
20 [IpaxTnueckas padora Ne 2 o reme «llonyuenue bubnnorexka [JOK
COJISTHOM KHCIIOTBI, U3y4eHHE €€ CBOMCTBY https://m.edsoo.ru/00ade348
71 Beruuciienus no ypaBHEHUSIM XUMHUYECKUX bubnuoreka [IOK
peaKIui, €CIiM OJTMH W3 PEareHTOB JIaH B U30BITKE https://m.edsoo.ru/00ade488
bu6mmoreka [IOK
22 IA-
OO01as xapakrepucTuka 31eMeHToB VIA-rpynimsl https://m.edsoo.ru/00ade64a
AnnorponHsle Moaudukanuu cepsl. Haxoxnenu
23 ce L? I/ngé coee Hggmg)ﬁ B 1? " ((:)epe XHMH?{eglfne ) bubmorexa HOK
pv A pHpOsE. https://m.edsoo.ru/00ade64a
CBOWCTBA CEPbI
24 CepoBosiopoi, cTpoeHue, GU3nIecKue 1 bubnuoreka [IOK
XUMHUYECKHUE CBOICTBA https://m.edsoo.ru/00ade802
25 Oxcupl cepbl. CepHas KUCIIOTa, GU3HIECKUE U bubnuoteka [JOK
XUMHYECKHE CBOICTBA, TPUMEHEHHE https://m.edsoo.ru/00adea28
XUMHUECKUE PEaKINH, JIeXKAIINE B OCHOBE
26 MIPOMBIIIJIEHHOTO CII0co0a MOIy4eHHs CEpHON bubnnorexka [JOK
KHUCJIOTHl. XUMUYECKOE 3arps3HEHNE OKpYXKaromei https://m.edsoo.ru/00adec8a
Cpebl COETMHEHHSIMH CEPBI
Brrunciienre MaccoBO 1071 BbIXOAa MPOTYKTA bu6mmorexa [IOK
27
peakuuu https://m.edsoo.ru/00adec8a
28 OO1m1ast XxapaKTepUCTHKA 3JIEMEHTOB VA-TpyIIibl. bubnuoreka [IOK

A30T, pacnpocTpaHeHue B IpUpoJie, PU3NYECKUe U

https://m.edsoo.ru/00adeeab
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XHMHYECKHE CBOMCTBA

AMMHaK, ero (pU3NIeCKrue U XMMUYECKHUE CBONCTBA, bubmuorexa [JOK
29
MOJIyYCHUE ¥ IPUMEHEHUE https://m.edsoo.ru/00adf004
[Tpaktuyeckas padora Ne 3 mo teme «Ilomyuenue bubmuoreka [IOK
30 .
aMMHaKa, U3y4eHHE €r0 CBOMCTBY https://m.edsoo.ru/00adf180
31 A3oTHas KUCI0Ta, e€ GPU3NIECKHUEe U XUMHUYECKUE bubmuorexa [JOK
CBOICTBA https://m.edsoo.ru/00adf306
Hcnonb30BaHrne HUTPATOB M COJICH aMMOHHSI B
3 KauecTBE MUHEPATbHBIX YA00peHUu. XuMU4eCcKoe bubnunoreka [JOK
3arpsi3HEHUE OKPYKaIoLIel cpeibl COETUHEHUSIMU https://m.edsoo.ru/00adf518
a3oTa
) ) \%
py | Socbor-Ore oo () dochoren Bt LOK
’ ’ https://m.edsoo.ru/00adf68a
MOJIy4YeHUE
nu
o | oo fochnn s e BuGaionsa LOK
PAILHBIX YAOOP L https://m.edsoo.ru/00adfc20
MIPUPOJTHOM cpelibl hochaTaMu
35 Yraepon, paclipocTpaHEHHUE B IPUPOJIE, bubnnorexa [JOK
(bu3nyecKrue 1 XMUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxc epoaa 3UYEeCcKue ecKue
KCHIBL YTIIEPO/a, HX duznuecKre U XUMUICCKU Butmiorexa [IOK
36 CBOMCTBA. DKOJOTHYECKHUE MPOOTIEMBI, CBI3aHHBIE C
https://m.edsoo.ru/00adfebe
okcuoM yriepoja (I1V)
37 VYronbHast KUCI0TA U €€ CONn bubmorexa [JOK
https://m.edsoo.ru/00ae006¢
IT 04 "1
jy | e o e Mo Busorea 101
yr N peaxtt https://m.edsoo.ru/00ae027¢
KapOOHAT-HOH
39 [TepBoHayanbHbIE TOHATUS 00 OPraHUUYECKUX bubnmoreka [JOK
BEIECTBaX KAaK O COETUHEHMSIX yriiepo/ia https://m.edsoo.ru/00ae054e
. b K
40 Kpemuuii u ero coeguHeHus nomorexa O

https://m.edso00.ru/00ac080a
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[IpakTrueckas padota Ne 5. Pemenue

41 AKCIIEPUMEHTANIbHBIX 3aJ1a4 1o TeMe «BakHelme bubamorexa [IOK
P A https://m.edsoo.ru/00ae0bf2
HEMETAJUIbl U UX COCTUHEHUS
Kontponbnas padota Ne 3 o reme «Baxknetimue bubmuorexa [JOK

42
HEMETAJIJIBI U MX COCTUHEHUS https://m.edsoo.ru/00ae0el8
OO01mmas xapakTepucTHKa XUMUYIECKIX YJIIEMEHTOB —

43 MeTajI0B. MeTajindeckas CBsA3b U MeTalllIndecKas bu6mmoreka [IOK
KpUCTajuIn4eckas pemérka. Ousnueckue cBoiicTa https://m.edsoo.ru/00ae103e
METaJIJIOB

44 XHUMHYECKHE CBOMCTBA METAJLIOB. bubmuoreka [JOK
DNEKTPOXUMHUYECKUHN Psi/i HAPSHKEHUN METAJUIOB https://m.edsoo.ru/00ael 156
O6mume crocoOs! mosrydeHus: MetamuioB. CIiaBbl.

45 Brruncnenus no ypaBHEHUSIM XUMHUYECKUX bubmuoreka [JOK
peaKIuii, eciii OJMH U3 PEareéHTOB COJICPKUT https://m.edsoo.ru/00ael 156
pUMecH

46 [ToHsiTHE O KOPPO3UU METAILIIOB bubmorexa [IOK

PP https://m.edsoo.ru/00ae1278
bu6mmorexa [IOK

4

7 [lenoumsie merael https://m.edsoo.ru/00ae14b2
48 OKCHUIBI M THAPOKCUIBI HATPHUS U KIS bubmorexa LIOK
g P g P https://m.edsoo.ru/00ae14b2

49 [IlemouHO3eMeNbHBIE METAJUIBI — KAIBIIUN U MarHUi bubmorexa [TOK
B https://m.edsoo.ru/00ael5e8

50 Baxneiinme coeJMHEHNS KaTbLUS bubmorexa [IOK
8 H https://m.edsoo.ru/00ael5e8

51 O6001eHre U CUCTEMAaTH3aIis 3HAHUIA

52 JKEcTKOCTh BOABI M CITOCOOKI €€ yCTpaHSHUS bubmiorexa LOK
g yerp https://m.edsoo.ru/00ael1886

53 IIpakTuyeckas padora Ne 6 o teme "YKécTkocTh bubnuorexa [IOK
BOJIbI M METO/IBI €€ YCTpaHeHus" https://m.edsoo.ru/00aelae8

54 AJTFOMUAHMI bubnuorexa [JOK
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https://m.edsoo.ru/00ae1156
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https://m.edsoo.ru/00aelc64

55 AmdoTepHbIe CBOWMCTBA OKCUA U THIPOKCHIA 1 BH6H_HOTeKa LOK
https://m.edsoo.ru/00aelc64
bubmuoreka [JOK

>6 Keneso I https://m.edS(I)_f).ru/Oan1d86

57 Oxcupl, THIPOKCUIBI U coyn xkene3a (1) u sxenesa 1 bu6mmoreka [IOK

(111) https://m.edsoo.ru/00ae35e¢6
58 O06001IeHre U CUCTEMAaTH3aIisl 3HAHHIA 1
59 gﬁgﬁiiiﬁfﬁzﬁ; rl[)(e): T(S;/[{: iBa)KHeI?ImI/Ie 1 Bubmiorexa [JOK
METAIITBI 1 MX COTHHEHTS https://m.edsoo.ru/00ae3de8
Brruucnenust mo ypaBHEHUSIM XUMHYECKUX

60 peaKkIuii, ecliv OJIMH U3 PEarcHTOB JAaH B U30BITKE 1 bubmuorexa [JOK
WM COAEPKUT IpUMecH. Borurcienus maccoBoit https://m.edsoo.ru/00ael750
JIOJIY BBIXO0J1a MPOAYKTA PEAKIUU

61 O000111eHIE U CUCTEMATH3aIlUs 3HAHUI 1

62 KonTtponsHast padora Ne 4 o teme «Bakneiimue 1
METAJTBI U UX COCTUHCHUS

63 BeniecTBa 1 maTepuanbl B TOBCEIHEBHOW KU3HU 1 bu6mmorexa [IOK
YyeJoBeKa https://m.edsoo.ru/00ae3f50

64 XHUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH CPEIbI 1 EH@I_HOTeKa HOK

ttps://m.edsoo.ru/00ae4270

65 Ponp xumun B pemieHnu 3KOJI0THYECKUX TTPOOIeM 1 bubmorexa HOK
https://m.edsoo.ru/00ae4270

66 PezepBHblil ypok. O60011€HHE U cCCTeMaTH3alus 1 bubnuorexa [IOK

3HAHUH https://m.edsoo.ru/00ae0d0a
67 PesepBHbIil ypok. O600111€HNE U CUCTEMaTHU3alHs 1 bubnnorexka [JOK

3HAHUI https://m.edsoo.ru/00adb33c
68 PezepBHblil ypok. O600111€HHE U cCCTeMaTH3alus 1 bubnuorexa [IOK

3HAHUH https://m.edsoo.ru/00ad9cb2
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68
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OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYEHUKA

1. Xumus. 8 knacc: I'.E. Pynsutuc, ®@.I'. ®enpaman. — M.: [Ipocsemenue, 2019 1.
2. Xumus. 9 knacc: I'.E. Pym3utuc, @.I'. ®enpaman. — M.: [Ipocsemienue, 2020 r.
3. Pabouas terpansp. 8, 9 ximacc: H.W. I'abpyceBa — M.: [IpocBemenue, 2023 r.

METOAUYECKHUE MATEPHUAJIBI V1A YYUTEJIA

1. PaGouas Terpanp. 8,9 knacc: H.U. I'abpycesa - M.: IIpocsemmenue, 2023 T.

2.I'apa H.H. Xumus. [IporpamMmmser o6meodpa3zoBaTenbHbIX yupexaenuii. — M.: [Ipocsemenue, 2010
r.

3. bpeiirep JI.M., baxxenoBa A.E., Xumusa 8-11 knaccel. PazBepHyToe TeMaTUYEeCKOE IJIAHUPOBAHUE
no yaebuukam Pynasutuca I'.E., ®enpamana @.I'., Bonrorpaa, Yuutens, 2009 T.

4. Xomuenko N.I'.COopHUK 337124 1 YIPOKHEHHUH 110 XUMUHU.

5. [IporpaMMa 1o XuMHUH Ha yPOBHE OCHOBHOTO 00IIIEro 00pa3oBaHMs COCTABJICHA HA OCHOBE TPeOOBaHU
K pe3yJbTaTaM OCBOEHHUS OCHOBHOW 00pa3oBaTelbHON MPOrpaMMbl OCHOBHOTO O0ILEro oOpa3oBaHMs,
npencrasiaeHHbix B @PI'OC OO0, a Taxxe Ha OCHOBE (enepaabHON pabodeil mporpaMMbl BOCHIUTAHUS U C
y4€TOM KOHIICTIIIMU TpErnoJaBaHusi yuyeOHOro npeamera «XuMHS» B 00pa3oBaTENbHBIX OpraHH3aIUsIX

Poccuiickoit ®enepanuu.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
[Iupokuii BBIOOP AMEKTPOHHBIX MOCOOMI MPEACTABICH B €IUHON KOJUICKIIMU IIU(PPOBBIX
o0Opa3oBaTenbHBIX pecypcoB: http://school-collection.edu.ru/.
[lepeuenbr Web-caiiToB, peKOMEHIYEMBIX IS UCTIOIB30BAHUS B pAOOTE YUUTEISAMU XUMUH:

Ne Ha3Banue caiita nimn Conepxanue Anpec (URL)
1/l | cTaThu
1. Kypnan «Xumus: ConepxaHrie HOMEPOB U http://www.chem.msu.su/rus/school/
METOAMKA aHHOTAlUM CTaTeH KypHaa
MPEToIaBaHus B
LIKOJIE»
2. konbHble yueOHUKN | Cepus MIKOJIbHBIX Y4eOHUKOB | http://www.chem.msu.su/rus/school/
1o Xxumuu s 8-11 10 XUMHUH aBTOPCKOTO
KJIaCCOB KoJIeKTHBa xumpaka MI'Y
o01eo0pa3oBaTesibHONM | TOJ] 001Iel penakiueit
LIKOJIBI akanemuka PAH B.B. Jlynuna.
[TporpamMmMbl KypcoB.
IToypouHoe nmaHupoBaHHE.
DJEeKTPOHHBIE TEKCTHI.
3. Alhimik [Tonesnsie coBethl, 2 dexTHrIe | http://eqworld.ipmnet.ru/indexr.htm
OTIBITHI, XUMUYECKHE HOBOCTH,
BUPTYaJIbHBIA PENIETUTOP,
KOHCYJIbTallUH, UCTOPUS
XUMHHU
4. C-BOOKS Jluteparypa o XuMuu http://c-books.narod/ru
5. ATOMBI B KpUCTaJIIaxX VY4eOHoe nocobue http://virlib.eunnet.net/win/
eKaTepUHOYPICKUX YUEHBIX
A.C. Mocksuna u 10.].
ITanoBa
6. Mup xumun CnpaBounas uHpopmarus, http://www.chem.km.ru/
HOBOCTH HayKH
7. OnopHble KOHCIIEKTHI IToypouHble KOHCTIEKTHI JIJIs http://khimia.hl.ru/
110 XUMHUHU IIKOJIbHUKOB 8-11-X K11accoB
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8. OnbITH IO Ornucanue peakiui, http://shnic.narod.ru/
HEOPTraHUYECKOU doTorpaduu, cipaBodHas
XUMHH uHpopmanus
9. OTKpPBITBINA KOJIJISIK: VY4ueOHUK 110 XMMMH, Ta0IuIa http://www.chemistry.ru
XUMHUS MenpeneeBa ¢ moapoOHOH
XapaKTEPUCTHKON DIIEMEHTOB,
WHTEPAKTUBHBIC MOJICIIH,
HOBOCTH, XpECTOMATHH,
HNHTepHeT-pecypcesl 110 XUMUM,
TECTHI
10 [TepBoHauyabHBIE 3aiaHus ¥ OMBITHI HA YPOKax http://www-windows-1251.edu.yar.ru
XUMHAYECKHE TTOHSTHS XMUMHHU B 8-M KJ1acce.
11. | HlkonpHast XUMHS — CripaBOYHUK U Y4EOHHK 110 http://www.schoolchemistry.by.ru
CIPABOYHHK 110 XUMHUH | XUMHUU. [ TaBHAsT OCOOCHHOCTD
Y aKTUBHAs TIOMOIIIb — XHUMKJIbKYJISTOP, KOTOPBIi
YUEHHUKY WIH CTYACHTY | YIIPOIAeT PEeUIeHHue 3a1ay 1o
XUMHHU
12. Poccuiickuii Konneknus sxkcnepuMeHToB 1o | http://experiment.edu.ru/catalog.asp
o0pa3oBaTeNbHBIHI XUMHH
OPTAaJ
13. | Kypc opraanueckoi [TocranoBka ombiToB. Kimaccsr | http:/formula44.narod.ru
xumun 3a 10-i kjmacc | OpraHUYECKUX COCTUHEHUH,
tectupoBanue. buorpadun
3HAMEHHTHIX YYEHBIX.
14. | Oprannyeckas XuMus | DJINEKTPOHHBIA Y4eOHHMK [uis | http://cnit.ssau.ru/organics/
CpeHEeH IIKOJIBI.
15. | Xumus nis Bcex DJeKTPOHHBIN CIIpaBOYHUK 3a | http://www.informika.ru/text/database
MOJIHBIA KYypC XMUMHUH. /chemy/START.html
[TporpamMMsbI 10  XMMUH,
TECTHI.
16. | Xumus. OKCIepUMEHTAJIbHBIN http://hemi.wallst.ru/
O06pazoBaTenbHbII yueOHUK 1o oOuieil u

CalT IJIS IIKOJbHHUKOB

HEOPraHUYECKON XUMHUH JUIs
8-11-x xmaccos,
IIpEeIHA3HAYEHHBIA KakK IS
HAYaJIbHOTO OOYYEHHUs, TaK U
JUIsl TIOATOTOBKH K
’K3aME€HaM B BY3.
XVWMHYECKUE CIIOBAPH,
OJIMMIIUAJbI 0 XHMHHU.
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