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TemsaoBs H.IT.
yuuTe/J b XUMUH



HHOACHUTEJIBHASA 3AIINCKA

[IporpamMa 1O XMMUH Ha YPOBHE OCHOBHOTO OOIIET0o 0O0pa3oBaHUs
COCTAaBJICHA HAa OCHOBE TpeOOBAHMI K pe3yJbTaTaM OCBOEHHUS OCHOBHOU
o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOT'O OOIIEro 00pa3oBaHUs, IPEICTaBICHHbIX
B ®I'OC OOO, a Takxke Ha ocHOBe deaepalbHON paboyeil mporpaMmbl
BOCITUTAHUS U C yU4ETOM KOHILIETIIIMU MPENoJaBaHus Y4eOHOTO IpeIMeTa « XUMHUS»
B 00pa3oBarenbHbIX opranu3anusx Poccuiickoit denepanmu.

[Iporpamma mo xumMuM AAE€T TPENCTABICHHUE O IENsIX, OOIIeW cTpaTreruu
oOyueHHusi, BOCIHMTAHUA U PA3BUTUS OOYYAIOIIUXCS CPEACTBAMH Yy4eOHOTO
npeaMera, yCTaHaBINBAET 00s3aTeNbHOE IPEAMETHOE coJiep KaHue,
npeAycMaTpUBaeT paclpeleieHue €ro Io KiaccaM U CTPYKTYpPUPOBAHHE MO
pazielnaM M TeMaM MpOrpaMMbl MO XUMHH, ONPEAEISIET KOJIMYECTBEHHBIE U
KaueCTBCHHbBIC XapaKTEePUCTUKU coJiepKaHus, PEKOMEHTyEMYIO
MOCJEAOBATEILHOCTh M3YUYCHHS XUMUHU € Y4ETOM  MEKIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBsI3€H, JIOTUKM  y4eOHOTO  MpOIECCa, BO3PACTHBIX
0COOEHHOCTEW  O00yYalomuXxcs, OINpeAeNsieT BO3MOXKHOCTH TMpeaMeTra  Jyis
peanu3anuu TpeOOBaHUN K pe3yjbTaTaM OCBOCHHsS OCHOBHOM 00pa3oBaTelbHOMN
MpOoTrpaMMbl HA YPOBHE OCHOBHOI'O 0OIIero oOpa3oBaHus, a TakKe TpeOOBaHUMN K
pe3yibTataM 00y4eHHs] XUMUM Ha YPOBHE IIeJIeH U3yUeHUS MPEeIMETa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATEILHON JIEATEIbHOCTH OO0YYalolerocs MO OCBOEHUIO
y4e0HOTO CoJIepKaHUSI.

3HaHUWE XUMHHM CIY>KUT OCHOBOM uisi (OPMUPOBAHMS MUPOBO33PEHUS
o0yyJaroIierocs, €ro NmpeACTaBICHUN O MaTEepUaIbHOM EIWHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUPYEMbIE XUMHUEW NPEACTaBICHUS O B3aUMOIIPEBPAILICHUIX
SHEPruu M 00 DBOJIIOIUMU BELIECTB B MPHUPOJE, O MYTAX PEIICHUS TJI00ATbHBIX
npoOJjieM yCTOMYHMBOTO PAa3BHTHS YEIOBEUECTBA — CBHIPHEBOM, YHEPreTUUYECKOM,
MUIIEBOM M SKOJIOTUYECKON O€30MacHOCTH, MPOOJIEeM 3IpaBOOXPaHEHUSI.

N3ydyeHune xumuu:

CIIOCOOCTBYET  peajiu3allii  BO3MOXKHOCTEH  JJI1  CaMOpas3BUTHS U

dbopMHUpOBaHUS KYIbTYPBI TUIHOCTH, €€ 00111eH 1 (DYHKIIMOHALHON IPaMOTHOCTH;
BHOCHUT BKJIaJ B ()OPMHUPOBAHME MBIIIJICHUS U TBOPUYECKUX CITOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CaMOCTOSITEIbHOM  y4eOHOM  JesATeIbHOCTH,
OKCIIEPUMEHTAJIBHBIX M MCCIICIOBATEILCKUX YMEHUM, HEOOXOIUMBIX Kak
B
MMOBCETHEBHOM JKM3HU, TAaK U B IPO()ECCHOHATLHOM e TEIIbHOCTH,

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LIEJIOCTHOTO B3MJIsiAa HA €IMHCTBO NPUPOBI U YEIIOBEKA, SABISIETCS OTBETCTBEHHBIM
TanoM B (OPMHUPOBAHUM ECTECTBEHHO-HAYYHON TPAMOTHOCTH OOYYarOIIMXCS;



CrocoOCTBYeT (POPMHUPOBAHUIO IIEHHOCTHOTO OTHOUICHHSI K €CTECTBEHHO-
HAYYHBIM 3HaHHSAM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJAJ B 3KOJIOTHYECKOE
00pa3oBaHUE 00YYAIOIITUXCSI.

JlaHHble HampaBiieHUs B OOYyYE€HUU XUMHUU OOECIEeUMBAIOTCS CEeUU(PHUKOI
colepkaHusi  y4eOHOro  mpeaMera, KOTOPbIM  SABISIETCS  MEJaroruvyecku
a/IaITHPOBAHHBIM OTpaXeHHEM 0a30BOM HAYKH XMMUU Ha ONpEACTEHHOM dTare e€
pa3BUTHSL.

Kypc xumun Ha ypoBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUs OPUEHTHPOBAH Ha
OCBOEHHE OOYYalOIMMUCS CUCTEMbl MEPBOHAYAIBHBIX MOHSITUNW XUMHH, OCHOB
HEOPraHMYECKOW XHMHUU U HEKOTOPBIX OTJEIbHBIX 3HAYUMBIX IOHSATHM
OpraHUYECKON XUMUH.

CtpykTypa cojiepsKaHus MPOTpaMMbl MO XUMHHU C(OPMUPOBAHA HA OCHOBE
CHUCTEMHOI0 mnoaxona k €€ uszydeHuro. ColepaHue CKIIAIbIBAECTCS U3 CUCTEMBI
MOHSTUNA O XUMUYECKOM 3JIEMEHTE U BEIIECTBE U CUCTEMbI OHATHN O XUMUYECKON
peakiuu. OO0€ 3T CHUCTEMbl CTPYKTYPHO OpraHU30BaHbl 10 MPHUHIUITY
IIOCJIEIOBATEIBLHOIO Pa3BUTHS 3HAHUM HAa OCHOBE TEOPETUYECKUX IPEACTABICHUN
Pa3HOIO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YYEHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— [lepuoanueckoro 3akona Jl. 1. MeHnaeneeBa kak OCHOBHOTO 3aKOHA XUMUU;

— YYEHHUSI O CTPOCHUHU aTOMA U XUMHUYECKOU CBSI3H;

— TMpEACTaBJICHUN 00 DIIEKTPOIUTHYECKOW JTUCCOLMAIMM BEIIECTB B
pacTBoOpax.

Teopernueckne 3HAHUS PACCMATPUBAIOTCS HA OCHOBE O3MIIUPUYECKU
MOJYYEHHBIX U OCMBICIICHHBIX (DaKTOB, pa3BUBAIOTCS MOCIEA0BATEIBLHO OT OJTHOTO
YPOBHS K JPYrOoMy, BBINOJHAS (PYHKIMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOWCTB, CTPOCHUSI U BO3MOXKHOCTEU IMPAKTHUYECKOTO NMPUMEHEHHUS U IOJTYy4YECHUs
U3y4aeMbIX BEILIECTB.

OcBoeHue mporpaMMbl IO XUMHU CIOCOOCTBYEeT  (hOPMHPOBAHUIO
MPEACTABIICHUS] O XUMHYECKOM COCTABIIAIONIEN HAYyYHOU KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM TMPHUPOAbI, IEHHOCTHOTO OTHOIICHUS K HAy4YHOMY 3HAHUIO W
METOJlaM TO3HaHHWS B Hayke. M3yueHHe XUMHUHU TPOUCXOIUT C MHPUBICYEHUEM
3HAHWM W3 paHee WU3YYCHHBIX YYEOHBIX TpenaMeToB: «OKpYKaoMMid MHUDPY,
«buonorus. 5—7 kinacce» u «Puszuka. 7 Kiaccey.

[Ipu w3ydeHMH XUMHUH TPOUCXOAUT (HopMUpOBaHHE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak 00JIACTH COBPEMEHHOTO €CTECTBO3HAHWS, MPAKTHYECKOU
NEATEIbHOCTH YEJIOBEKa M KaK OJHOTO W3 KOMIIOHEHTOB MHMPOBOHM KYJBTYpHI.
3amaya y4eOHOro mpeaMera COCTOMT B (POPMHUPOBAHMU CHCTEMbl XHMHUYECKHUX
3HAHUN — Ba)KHEUIIUX (PAKTOB, MOHATHM, 3aKOHOB M TEOPETUUECKUX MOJIOKESHUM,
JOCTYITHBIX 00OOIIEHUIT MHPOBO33PEHUYECKOTO XapakTepa, S3bIKa HAyKH, B



OpUOOIIEHNHM K HAyYHbIM METOJAaM TO3HAHMUA TMpPU H3YYCHUH BEIIECTB H
XUMHUYECKUX peakiuid, B GOPMHUPOBAHUH U PA3BUTUU MO3HABATEIbHBIX YMEHUH U
UX TPUMEHEHUU B Y4YEOHO-IIO3HABATEIbHOM U Y4eOHO-HCCIEA0BATEIBCKOM
JESTEIbBHOCTH, OCBOCHUM NpaBHJ 0O€30IacHOro OOpallleHUs] C BEIeCTBaMU B
[IOBCEITHEBHOM JKU3HU.

[Ipu u3yyeHun XUMHUU Ha YPOBHE OCHOBHOTO OOIIET0 0Opa30BaHUS Ba)KHOE
3HaYeHHUe MPUOOPENn TaKue IIed, KakK:

— (OpMUPOBAHHE HHTEIJIEKTYaJbHO pA3BUTOM JIMYHOCTU, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEJIbBHOMY MPHUHSITHIO PEIICHUH,
CIIOCOOHOM alalTUPOBATHCS K OBICTPO MEHSIOLIMMCS YCIOBUSAM KHU3HU;

—  HaIllpaBJIEHHOCTb OOyY€HHs Ha CHUCTEMAaTHYECKOe IpHOOIICHUE
oOydaromuxcsi K CaMOCTOSITENIbHOM MO3HABATEIbHON JAESITENbHOCTH, HAyYHBIM
METOJaM MO3HaHUA, (GOPMHUPYIOIIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEU K
XUMHUU;

— oOecrnieyeHne yClIOBUM, CIOCOOCTBYIONIUX MPUOOPETEHUIO 00yUarOIUMUCS
OMbITa Pa3HOOOpPa3HON MAEATEIbHOCTH, MO3HAHUSA M CaMOIO3HAHMS, KIIIOUEBBIX
HaBBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOUIMX YHHUBEPCAJIbHOE 3HAYEHUE IS
pa3IMYHBIX BUOB JESTEIBHOCTH;

— QopmupoBanue oO0meld GYHKIMOHAIBHON U €CTeCTBEHHO-HAYYHOU
rPaMOTHOCTH, B TOM YHCJIE YMEHMH OOBSACHATP M OLIEHUBATH SIBJICHMS
OKpY’KaloIlleT0 MHpa, WCIOJB3ysd 3HAHHS WU OMBIT, MOJYYCHHBIE NPU W3YYCHHU
XUMHH, TPUMEHATh HX TpPU PEUIeHHH MpoOJieM B IOBCEAHEBHOW >KU3HU H
TPYJOBOM AEATEIbHOCTH;

— (opmupoBaHue y o0Oy4aroUMxcs T'yMaHUCTHUYECKUX OTHOILEHUH,
MOHMMAHUSA [EHHOCTH XUMHYECKHX 3HAHUW IS BBIPAOOTKH IKOJIOTUYECKU
L[EJIECOO0PA3HOT0 MOBEACHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B ILEJAX
COXPaHEHMS CBOETO 340POBbS U OKPYKAOLIEH MPUPOTHON CPEIbI;

— pa3BUTHE MOTHUBAIMK K OOYYEHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIUTAaHMIO Ha OCHOBE YCBOEGHMs  OOILEYEIOBEYECKHX LEHHOCTEH,
TOTOBHOCTU K OCO3HAHHOMY BBIOOpY MpO(dUiIs M HAIpPaBJIEHHOCTU JAajbHEHIEro
oOydeHusl.

OOmiee 4WCIO 4YacoB, OTBEAEHHBIX [UISI W3YYCHHs] XUMHUH Ha YpOBHE
OCHOBHOT0 00111er0o oOpa3zoBanusi, coctanisieT 136 dacos: B 8 kiacce — 68 yaca (2
yaca B Heaemo), B 9 kmacce — 68 wyacoB (2 wyaca B HEICIIO).



COIEP KXAHUE OBYYEHUA

8 KJIACC

IlepBoHa4Ya/IbHBbIE XUMUYECKHE TOHSATHSA

[Ipenmer xumuun. Ponb XMMUM B )KU3HHU YEIOBEKAa. XUMHS B CUCTEME HayK.
Tena u BemecTtBa. PU3NYECKHE CBOWCTBA BEIIECTB. ATPETATHOE COCTOSIHUE
BemiecTB. [loHsATHE O MeToJax Mo3HAaHHWS B XUMUH. UUCThIE BEIIECTBA U CMECH.
CniocoObl pa3esieHust CMecei.

ATOMBI M MOJIEKYJIBl. XUMHUYECKUE HJIEMEHThl. CHMBOJIBI XUMUYECKHUX
sneMeHTOoB. [IpocThie U CloKHbBIE BellleCTBA. ATOMHO-MOJEKYISIPHOE YUCHHE.

Xumuueckas ¢opmyna. BaleHTHOCT aTOMOB XHMMHYECKHUX 3JIEMEHTOB.
3aKOH TMOCTOSIHCTBAa cocTaBa BewnlecTB. OTHOcHUTENbHAas aTOMHas Macca.
OTtHocuTeNnbHAsE MOJIEKYJIsIpHas Macca. MaccoBasi 1051 XMMUYECKOTO 3JIEMEHTA B
COCIMHECHUH.

KonnuectBo Bemectsa. Monb. MonsipHas macca. B3anmocBsi3p KoJM4uecTBa,
MacChl M 4YHCJIa CTPYKTYPHBIX €JMHMI] BemiecTBa. Pacuérel 1o ¢opMynam
XUMUYECKUX COCTMHEHUH.

DuU3NYECKHE U XUMHUUYECKHUE SIBICHUS. XUMHUUYECKasl PEAKIUs U €€ MPU3HAKHU.
3aK0H COXpaHEHMsI Macchl BellecTB. XUMHUYeckue ypaBHeHwus. Kiaccudukanus
XUMHUYECKUX PEAKINI (COeMHEHUS, PA3IOKEHUS, 3aMEILIEHUsA, OOMEHA).

Xumuueckuii IKCnepumenm:

3HAKOMCTBO C XMMUYECKOW IMOCYA0MU, NMpaBUiiaMu paboThl B JabopaTopuu U
npuémMamu oOpaleHus: ¢ J1abopaTopHbIM 00OPYAOBaHUEM, U3YUCHUE U OIMCAHUE
bU3UYECKNX CBOWCTB OOpa3lloOB HEOPraHMYECKUX BEIIECTB, HAOJIOJCHUE
dbu3nyeckux (IJIaBJICHUE BOCKa, TasHUE JibJla, pacTUpPAHHUE caxapa B CTYIIKE,
KUTICHWE W KOHJCHCAIMS BOJbI) U XMMHUYECKUX (TOpPEHHE CBEYM, MPOKAJIMBAHWE
METHOM TTPOBOJIOKH, B3aUMOJICHCTBUE Mella C KUCTIOTOMN) SIBJICHHM, HAOIIOICHUE U
OTNMCaHUE MPU3HAKOB MPOTEKAHUs XUMHYECKUX peakiuil (pas3jioKeHHe caxapa,
B3aUMOJICHCTBUE CEPHOM KHUCIOTHI C XJOPUIOM Oapuisi, pa3fioKeHUEe THAPOKCHUIA
menu (IT) mpu HarpeBanuu, B3auMoJIeHCTBHUE kele3a ¢ pacTBopoM conu meau (1),
M3y4eHUE CIIOCOOOB pa3JieleHUs] CMECel: C MOMOIbI0 MarHuTa, (GUILTPOBAHUE,
BhITIApUBAHUE, JUCTHWLIAIMA, XpoMaTorpadusi, MpoBeJeHNUE OUYUCTKH TTOBAPEHHON
COJIM, HaOJIOJICHWE W  ONHCAaHHWE  PE3yJbTaTOB  NPOBEACHUS  OIbBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUsI MacChl, CO3JaHUE MOJeNed MOJEKYI
(IIapOCTEPKHEBBIX ).

Ba:xHeiinue npeacTraBuTe/ M HEOPraHUYECKUX BelIeCTB

Bo3nyx — cMech razos. CocraB Bo3ayxa. Kucnopon — 3jeMEeHT U mpocToe
BemecTBO. HaxoxmeHnue kucimopoma B mpupojae, (U3NUECKHE U XUMHYECKUE
cBoiictBa (peakiuu rtopeHus). Oxcunbl. Ilpumenenme xucimopoma. CrocoOb



MOJIyYeHUs] KHCJIopoAa B J1adoOpaTOpud M NIPOMBIIUIEHHOCTH. KpyroBopor
Kucnopoa B mpupojie. O30H — aIoTpoIHas MOIU(UKAIIHS KUCIOPOA.

TemnoBoii 3¢ ¢deKkT XUMHUYECKON peakiuu, TEPMOXHUMHUYECKHUE YpaBHEHUS,
9K30- U JHAOTEPMHYECKHE peaKiuu. TOIUMBO: Yroib M MeETaH. 3arpsi3HECHUE
BO3/yXa, YCHJICHHE MApHUKOBOTO 3¢ (eKTa, pa3pylieHre 030HOBOTO CIIOSL.

Bomopon — n»nemeHT M mpoctoe BemiecTBo. HaxokaeHuwe Bomopona B
npupoae, (GU3MYECKUEe U XHUMHYECKHE CBOWMCTBA, NPUMEHEHHUE, CIOCOObI
noxyyeHus. Kucnotsl u conm.

Monsipablii  00b€M  Ta30B. PacuéThl 1O XUMHUYECKMM YPaBHEHHUSIM.

dusnyeckne CBOWCTBa BOAbl. Boma kak pactBoputenb. PacTBOpHI.

HacelllieHHbIE M HEHACBIIIEHHBIE PacTBOPbl. PaCTBOPUMOCTH BEILIECTB B BOJIE.

MaccoBast 10Jis BEIIECTBA B pacTBOpe. XUMUYECKHUE CBOMCTBA BOAbl. OCHOBaHUSI.

Ponp pacTBOpOB B pHUpoAE U B KU3HU 4enoBeKa. KpyroBopor Boabl B IPUPOJE.
3arps3HeHue NpupoaHbIX BoA. OXpaHa U OUYMCTKA MPUPOIHBIX BOJ.

Knaccuduxanus neopranndeckux coenuuennit. Oxcuapl. Kiaccudukanus
OKCUJIOB:  cojieoOpaszywoniue (OCHOBHBIE, KHUCJIOTHbIC, aM(oOTepHbIE) U
HecosneoOpasyromue. Homenknatypa okcugoB. Pusznueckue M XUMUYECKHUE
CBOMCTBA OKCUIOB. [lonyueHune okcuaos.

OcHoBanus. Knaccupukanuss OCHOBaHM: WIENOYM W HEPACTBOPUMBIE
ocHoBaHus. HoMeHnknatypa ocHoBaHMi. PU3MYECKHE M XHMHYECKHE CBOKCTBA
ocHoBaHuu. [loryyeHre OCHOBaHUM.

Kucnotel. Knaccuduxarnus xkucnor. Homenknarypa kuciot. ®Ouzndeckue u
XUMHWYECKHE CBOMCTBAa KHCIOT. Psang axktmBHOcTH MeTamtoB H. H. bekerosa.
[lony4yeHue KHACIOT.

Comu. Homenknatypa coneii. Guzndeckue U XUMUYECKHUE CBOWMCTBA COJIEH.
[Tomyuyenue conen.

['eneTnyeckas CBsA3b MEKy KJIIACCAMU HEOPTaHUYECKUX COCTMHEHU.

Xumuueckuii IKCnepumenn.

KAuEeCTBEHHOE OIPENEIICHUE COAEPKAHU KUCIOpOJa B BO3yXE, IIOJIy4YCHHE,
coOupaHue, pacno3HaBaHWE M M3YYEHHE CBOMCTB KHCIOpOAa, HaOJ0/IeHHne
B3aMMOJICUCTBHSI BEHIECTB C KHUCJIOPOJAOM U YCIOBUS BO3HMKHOBEHUS U
MpeKpamieHuss TopeHus (mokapa), O3HAaKOMJIGHHE ¢ o0OpaslaMu OKCHIOB H
OMHCAaHUE WX CBOMCTB, MOJydYeHHE, COOMpaHWe, PpAaClO3HABAaHUE W U3y4YEHUE
CBOMCTB BoJIOpoja (TopeHue), BzaumojencTeue Boaopoga ¢ okcuaoM menu (II)
(BO3MOKHO HCIIOJIb30BaHUE BUJICOMATEPUANIOB), HAOIIO/IEHUE O0pa3lioB BEIIECTB
KOJIMYECTBOM 1 MOJIb, HCCIEOBAHUE OCOOEHHOCTEM pacTBOPEHUSI BEILECTB C
pa3IMYHONM PACTBOPUMOCTBHIO, MPUTOTOBJICHUE PACTBOPOB C OMPEACIEHHOU
MacCOBOM J0Jiel paCTBOPEHHOTO BEIIECTBA, B3AMMOJACICTBUE BOJbI C METAJLIAMU
(matpueM ©  KajgblMeM) (BO3MOXKHO HCIIOJB30BaHUWE  BHUIACOMATEPUAIIOB),



UCCIIeIOBaHNEe O0pa3lloB HEOPraHMYECKUX BEIIECTB pa3IMYHBIX KJIACCOB,
HaOII0eHNE U3MEHEHHSI OKPACKU MHAMKATOPOB B pPACTBOpax KHUCIOT U IIEJIOYEH,
u3ydyeHue B3aumojeiicTBusi okcuga menu (II) ¢ pacTBOpoM cepHOW KHCIOTHI,
KHCJIIOT C METajulaMH, pPEaKUui HEUTpalh3alvd, IOJIYYEHHE HEPACTBOPHUMBIX
OCHOBAHHUI, BBITECHEHHE OJHOT0 METaJUla JIPYTHMM W3 PacTBOpa COJU, PEUICHUE
DKCIEPUMEHTAIBHBIX 3a/1ad MO Teme «BaxkHenmme KIacchl HEOPTraHUYECKUX
COCIMHEHUIY.

IHepuoanueckuii 3akoH wu Ilepuoamyeckass cucreMa XUMHYECKHX
jaemenToB JI. U. MengeneeBa. Ctpoenue aroMoB. XHMHMYECKasi CBf3b.
OKHCIUTETBHO-BOCCTAHOBUTE/IbHBIC PeaKIUU

[lepBble TOMBITKM KIAacCU(PUKAIMKM XUMHUYECKUX dieMeHToB. [loHsTHe o
rpynmnax CXOJHBIX JJIEMEHTOB (IIEJIOYHbIE M IIEIOYHO3EMEIbHBIE METaJUIbI,
raJIOr€Hbl, HHEPTHBIE Ta3bl). DJIEMEHTHI, KOTOPbIE 00pa3zyroT aM(pOTEPHBIE OKCHIbI
Y TUJIPOKCUIBI.

[Tepnoanueckuii 3akoH. [leproanyeckas cucTteMa XUMHYECKUX JIEMEHTOB /.
N.  MenneneeBa.  Koporkonepuonnas W JJIMHHONEpHOAHAs  (GOPMBI
[Tepunoanyeckoit cucreMbl xumudeckux 3neMeHToB . 1. Menneneesa. Ilepronbl
n rpynnbl. PU3AYECKUN CMBICI MOPAJKOBOTO HOMEpA, HOMEPOB IepuoAa H
TPYMNIBI JJIEMEHTA.

Crpoenne aromoB. CoctaB aTOMHBIX s1ep. M3oTonsl. DnekTpoHbl. CTpoeHue
ANIEKTPOHHBIX ~ 000JI0YeK aTOMOB TMepBbIX 20 XMMHMYECKHX  JJIEMEHTOB
[Tepuomnueckout cucremsl . M. MenneneeBa. XapakTepucTUKa XUMHYECKOTO
3JIEMEHTA M0 ero nonoxeHuro B [lepuoanyeckoit cucreme /1. . Menaeneena.

3aKOHOMEPHOCTH H3MEHEHHUS paJnyca aTOMOB XHWMHYECKHX DJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKUCTB I10 IPYyNIIaM U IEPUOLAM.

3nauenue [lepuoanueckoro 3akoHa u llepuoanieckoit CUCTEMbI XUMUYECKUX
AJIEMEHTOB Ui pa3BUTHS Haykh W npaktuku. /. M. MenneneeB — y4€Hbld u
rpaXIaHUH.

Xumuyeckass cBs3b. KoBaneHTHass (moysipHass M HENOJSIPHAs) CBS3b.
DNEeKTPOOTPULIATETLHOCTh XUMUYECKUX 3JIEMEHTOB. IOHHAs CBSI3b.

Crenenp  okucieHusi. OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIUU.
ITponecchl okucaeHus: U BOcCTaHOBIEHUA. OKUCIUTENN U BOCCTAHOBUTEIIH.

Xumuueckuii IKCnepumeHnm:

U3y4YeHHe 00pa3loB BELIECTB METAUIOB U HEMETAJUIOB, B3aUMOJEHCTBUE
TUIPOKCUAA LHMHKA C PACTBOPAMHM KHUCJIOT W IIEJIOYEH, IPOBEICHUE OIBITOB,
WUTIOCTPUPYIOIINX — MPUMEPBl  OKHCIUTEIbHO-BOCCTAHOBUTEIIBHBIX  PEAKIIUI
(ropenue, peakiMy pasioKeHUs], COSTUHEHU).

Mescnpeomemmnuie ceasu



Peanuzanust mMeXOpeaMETHBIX CBSI3€ MpH HM3YYeHUHM XUMUU B 8 Kiacce
OCYULIECTBJISIETCS 4€pe3 HCIOJIb30BAHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUN, TAK U MOHATUH, SBISIOMIUXCSA CUCTEMHBIMU JJIS1 OTACIBHBIX NMPEIMETOB
€CTECTBEHHO-HAYYHOIO IIUKJIA.

OO01re ecTecCTBEHHO-HAYUYHbIE MOHATHS: HAy4YHbIA (aKT, TUIIOTE3a, TEOpUs,
3aKOH, AaHaJlW3, CHHTE3, KIacCUpUKalusi, NEPUOJAUYHOCTh, HaAOIIOIEHHE,
AKCIEPUMEHT, MOAEIUPOBAHUE, U3MEPEHUE, MOJIEIIb, SIBJICHUE.

®u3uka: Marepus, aroM, OIJIEKTPOH, IPOTOH, HEUTPOH, WOH, HYKIUJ,
M30TOIIBI, PAJUOAKTUBHOCTb, MOJIEKYJA, AIEKTPUUECKUM 3apsii, BELIECTBO, TEJIO,
00BEM, arperaTHOe COCTOSIHHE BEIECTBA, T'a3, (PU3NUYECKUE BETUUUHBI, €IMHUIIBI
U3MEPEHUS, KOCMOC, IIAHETHI, 3BE3/1bI, COMHIIE.

buomnorus: poTocunTe3, ABIXaHUe, Ouochepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE TOPOJIBI,
ITOJIE3HBIE NCKOAEMBIE, TOIUIMBO, BOJIHBIE PECYPCHL.

9 KJIACC

BemecTBo 1 XUMHYECKas peaKkuus

Ilepnonnyeckuit 3akoH. [lepuoauyeckas cucTeMa XUMUYECKUX 3JIEMEHTOB /1.
N. Menpeneea. CtpoeHue aroMOB. 3aKOHOMEPHOCTM B HW3MEHECHHHM CBOWCTB
XUMHAYECKUX DJJIEMEHTOB TMEPBBIX TPEX TNEPUOJAOB, Kalus, KaJdblUd U UX
COCAMHEHUH B COOTBETCTBUU C IIOJIOKEHMEM DJJEeMEHTOB B Ilepuonnueckoit
CUCTEME U CTPOCHHUEM UX aTOMOB.

CtpoeHue BemiecTBa: BHIbl XMMHUYECKOW CBA3U. THUMBI KPUCTALTAYECKHUX
PEETOK, 3aBUCUMOCTh CBOMCTB BELIECTBA OT THUINA KPUCTAJUIMUYECKON PEMIETKH U
BUJIa XUMHUYECKOU CBSA3H.

Knaccudukanusa 1 HOMEHKJIATypa HEOPraHUYECKUX BELIECTB. XMMHUUYECKHE
CBOWCTBA BEIIECTB, OTHOCAIIUXCSA K Pa3IWYHbIM KjaccaM HEOPTraHUYECKUX
COCAMHEHNN, TEHETUYECKas CBsI3b HEOPraHUYECKUX BELIECTB.

Knaccudukanus XuMHUYECKUX PEaKIMi MO pa3InyHbIM IpU3HAKAM (110 YUCITY
M COCTaBy Yy4YaCTBYIOIIMX B PEAKIUU BEIIECTB, MO TEIJIOBOMY 3(dekry, 1o
M3MEHEHHUIO CTETNEeHEW OKHCIIEHUS XUMUYECKUX 3JIEMEHTOB, IO OOpaTUMOCTH, IO
YYACTHIO KaTajlu3aTropa). JK30- U S3HAOTEPMUYECKHUE PEAKLINH, TEPMOXUMHUYECKHUE
YpaBHEHUS.

[lonsiTue 0 ckOpoCTH XuUMUYecKOoM peakuuu. lloHsTHe 00 OOpaTUMBIX H
HEOOPATUMBIX XUMUYECKUX peakiusax. [IoHsATHEe O TOMOTeHHBIX M IeTepOTCHHBIX
peakuusx. [lonarue o karanmse. [losTHe 0 XuMHUYeCKkOM paBHOBeCcUU. DAKTOPBHI,
BIUAIONIME Ha CKOPOCTh XHMHUYECKOW PEAKIUU U TMOJOKEHUE XUMHUYECKOTO
PaBHOBECHSI.

OKHCIIUTENTFHO-BOCCTAHOBUTENIbHBIE  PEAKIMM,  JJIEKTPOHHBIM  OanaHc
OKHCIIUTEJIbHO-BOCCTAHOBUTEILHOM  PEAKIIUU. CocraBineHue  ypaBHEHUI



OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX ~ PEAKIMA C  HCMIOJb30BAHUEM  METOJIa
AJIEKTPOHHOTO OajaHca.

Teopus 3MEKTPOIUTUYECKON TUCCOMALIMU. DIEKTPOIUTHI U HENEKTPOJIUTHI.
KaTtnonsl, annonsl. MexXaHU3M OHCCOLMALMA BEUIECTB C PA3NIUYHBIMU BHUJIAMHU
xuMuueckoil cBsa3u. Crenenp aqucconuanuu. CUIbHbBIE U CIa0bIe SJIEKTPOIUTHI.

Peakiiuu noHHOTO OOMEHa. Y CIOBUS MPOTEKAHUS PEAKIIMA HOHHOTO OOMEHa,
NOJIHBIE W COKpAIIEHHBbIE HMOHHBIE YypaBHEHHS peakuuil. CBOWMCTBAa KHUCIOT,
OCHOBaHMM W cCcoJell B CBETe NPEACTABICHUA 00 DIEKTPOJIUTHUYECKON
nucconuanvu. KauectBeHHbIe peakiiny Ha MOHbBL. [[oHSTHE O TUAPOIIU3E COJIEH.

Xumuueckuii IKCnepumenm.

O03HAKOMJICHUE C MOJEISIMU KPUCTAUIMYECKUX PEIIETOK HEOPTaHMYECKUX
BEIIECTB — METAJIOB W HEMETAUIOB (rpadura W anMasa), CIO0XHBIX BEIIECTB
(xJopuga HaTpuUsi), UCCIIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMHMUYECKOW peakluu
OT BO3JCUCTBUSL PA3TUUYHBIX (PAKTOPOB, HCCIECAOBAHHE DIEKTPONPOBOIHOCTU
pacTBOPOB BEHIECTB, IpOLECCA JUCCOLMALMUA KHCIOT, WIENOYEed M  COJIEH
(BOBMOXKHO  UCIIOJIb30BAaHME  BHUJEO MATEPUAIOB), IPOBEJACHUE  OIMBITOB,
WUTIOCTPUPYIOIINX ~ MPU3HAKU  NPOTEKAHHWS  peakluidi HOHHOTO  OOMEHa
(oOpazoBanue ocajaka, BblIeNeHHE Ta3a, o0Opa3oBaHHE BOJIbI), OIBITOB,
WUTIOCTPUPYIOLIUX ~ TPUMEPHl  OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX  PEaKIUil
(ropeHue, peakiuu paslIoKEHHUs, COCIUHEHUS), paclioO3HaBaHUE HEOPTraHUYECKUX
BEIIECTB C TIOMOIIBI0O KAUYECTBEHHBIX pEaKkIMid Ha HOHBI, pelIeHue
AKCIIEPUMEHTAJIbHBIX 3a]1a4.

HeMmeTa/ibl 1 UX cOeTUHEHUS

OO6miass xapakTepucTuka rajaoreHoB. (OCOOEHHOCTH CTPOCHHS AaTOMOB,
XapakTepHble cTerneHu okucieHus. CTpoeHue W (puanueckue CBOWCTBA MPOCTHIX
BEIIECTB — TaJOreHOB. XHWMHUYECKHE CBOMCTBA Ha IMpPUMEPE  XJIOpa
(B3auMOJENCTBHE C METaJUlaMH, HEMETaJUlaMH, IIeJI0YaMu). XJIOPOBOJIOPO/I.
ConsiHasg KHCIIOTAa, XMMHUYECKUE CBOMCTBA, MOJy4YeHHUE, NpuUMeHeHue. JlelicTBue
XJIOpa U XJOPOBOAOpPOAA HAa OpraHW3M 4YeJoBeKa. BakHeilline XJIopuabl U HUX
HaxXO0XXJICHUE B TIPUPO/IE.

O6mras xapaktepuctuka d1emMeHTOB VIA-rpynmbel. OCOOCHHOCTH CTPOCHHS
aTOMOB, XapaKTepHbIe CTerneHu okucieHus. CTpoeHue U (PU3MYECKUE CBOMCTBA
MPOCTBIX BEIIECTB — KUCJIOPOa U cephbl. AJUIOTPONHBIE MOIU(PUKAIIMN KUCTIOPOa
U cepbl. Xumudeckue cBoiicTBa cepbl. CepoBOIOPO, CTpOCHUE, (PU3HUECKHE U
XuMuueckue cBorctBa. OKCHIBI CEpPbl KaK MPEICTABUTENN KHCIOTHBIX OKCHIOB.
Cepnas kwuciora, (QuU3HUECKHEe W XHMHYECKHE CBOMCTBa (00mHME Kak
IpEeICTaBUTENd Kjlacca KHCIOT W chneuuduyeckue). XHUMUYECKHE pPEaKIuHu,
JeXalle B OCHOBE MPOMBIIUIEHHOTO CHoco0a MOMYYEHUsI CEPHOM KHCIIOTHI.
[IpumeHeHune cepHOi KUCIOTHL. COJIM CEPHOM KHCIIOThI, KAUECTBEHHAS pEaKIUs Ha



cynabdar-uoH. Haxoxnenue cepbl U €€ COCAUHEHM B MpHUpOJAE. XHUMHUYECKOE
3arpsA3HEHUE OKPYXKAIOIIEH Cpellbl COCAMHEHUSIMH Cepbl (KUCIOTHBIE JTOXKIH,
3arpsi3HEHHE BO3AyXa U BOJIOEMOB), CIIOCOOBI €ro MPEeI0TBPAICHUS.

OO6miast xapakTepuctuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOCHHUS
aTOMOB, XapaKTEpHbIC CTENEHU OKUCIEHHUsS. A30T, paclpocTpaHEHUE B MPHUPOJIE,
dusngeckue u XUMHUIEeCKue cBorcTBa. KpyroBopot a3zota B mpupozae. AMMHUaK, ero
du3ngecKrue 1 XUMUYECKUE CBOMCTBA, MOydeHUe U nmpuMeHenne. Coin aMMOHHS,
ux (pU3NYEeCKUEe U XUMUYECKHUE CBOMCTBA, MpuMeHeHue. KauecTBeHHas peakuus Ha
MOHBI aMMOHMS. A30THas KHUCJOTa, €€ MOoJydeHue, (PU3nyecKkue U XUMHUUYECKHUE
cBOlicTBa (0OOmME KakK TPEACTABUTENSI KJacca KHUCIOT M CHEIU(UUYECKUE).
Ucnonb3oBaHWe HUTPATOB U COJEM AaMMOHHUS B KayeCTBE MHHEPAIbHBIX
yaoOpeHnil. XUMHUYECKOe 3arpsi3HEHUE OKPYKAIOIIEH Cpelibl COCTUHEHUSIMUA a30Ta
(KUCTIOTHBIE JOXKIHM, 3arpsA3HEHUE BO3[yXa, MOuUBbl W BOAoEMOB). Docdop,
ajutoTpornHbie Mojudukanuu ¢Gocdopa, Gu3MUECKMEe U XUMHUYECKHE CBOICTBA.
Oxcun docdopa (V) u dpochopHast Kucinora, PU3NISCKUE 1 XUMUICCKUEC CBOWCTBA,
noxydyeHue. Mcnonp3oBanue pocaToB B KAYECTBE MUHEPAIBHBIX YIOOPEHUH.

O6mas xapakrepuctuka 31aeMeHTOB [VA-rpymnmbsl. OCOOEHHOCTH CTPOEHUs
aTOMOB,  XapaKTEpHbIE  CTENEHH  OKUCIEHUA.  YTIEpOod,  aJUIOTPOINHbIE
Moau(dUKalMKM, PpaclIpOCTpaHEHHE B MPUPOJAC, (PUIHYECKUE U XUMHUYECKHE
cBoricTBa. Ancopomus. Kpyrosopor yriaepona B npupoae. OKCUIbl yriaepoaa, ux
duznueckue W XUMUYECKHE CBOICTBA, JCHCTBUE Ha JKUBbIE OpPTaHU3MBI,
MOJyYeHHE W MPUMEHEHHE. DKOJOTUYeCKue MpoOJieMbl, CBSI3aHHBIE C OKCHIOM
yriepona (IV), rumoreza T17100aMbHOTO TMOTEIUICHHUS KJIMMAaTa, MMapHUKOBBIN
addekT. YroapHas KUcaoTa U €€ ColM, X PU3NIYECKUe U XUMHUYECKHE CBOMCTBA,
noiiyueHrue W npuMmeHeHue. KadecTBeHHass peakiusi Ha KapOOHAT-HOHBI.
Hcnonp3oBanne kapOOHATOB B OBITY, MEIUIIMHE, TPOMBIIIUICHHOCTH M CEIIbCKOM
XO35MCTBE.

ITepBoHauanibHbIC MOHATHS 00 OPraHUYECKUX BEIIECTBAX KaK O COCAMHEHUSIX
yriepoja (MeTaH, 3TaH, STUJICH, alleTUJIEH, STAHOJ, TJIULEPUH, YKCYCHAs! KUCIIOTA).
[IpupogHbie HWCTOYHUKH YIJIEBOJIOPOJOB (Yrojib, MPUPOIHBIA Ta3, HEPTH),
MPOYKThI WX mepepaboTku (O€H3WH), WX POJIb B OBITY U MPOMBIINIIICHHOCTH.
[TonsiTrie 0 OMOIOTUYECKH BaXKHBIX BEIIECTBAX: KUpax, OelKaxX, yrieBoJax — U UX
poii B OKM3HM 4eJioBeka. MarepuaibHOe €AMHCTBO OPraHMYECKUX U
HEOPTAaHUYECKUX COCITUHCHUN.

Kpemuuii, ero ¢usznueckue M XHUMHYECKHE CBOMCTBA, IOJyYeHUE U
npumeHenue. CoeauHeHUs KpemHuss B mpupoxae. OOmme mnpeactaBieHus o0
okcuae kpemuus (IV) u kpemuueBoi kuciore. CHIMKAThI, UX MCIIOJb30BAHUE B
OBITY, B IPOMBINIJICHHOCTU. BaxkHeline CTpouTeIbHbIE MaTepualibl: KepaMuKa,



CTEKJIO, IIEMEHT, O0eToH, kene300eToH. [Ipobnempr 6e30MacHOrO HMCIOIb30BAHUS
CTPOUTENHHBIX MAaTEPUAJIOB B OBCEIHEBHOM JKU3HHU.

Xumuueckuii IKcnepumenm:

U3y4eHue o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOMCTB COJITHOM KHUCIOTHI,
MPOBEJICHUE KAYECTBEHHBIX PEAKIM HAa XJIOPUJI-UOHBI U HAOJIO/ICHHE MPU3HAKOB
UX TPOTEKAHMSI, OIBIThI, OTPAKAIOIIME (PU3NUECKHE M XHUMHUYECKHE CBOMCTBA
TaJIOTEHOB U HUX COCJAMHEHWH (BO3MOXKHO HCIOJB30BaHUE BUIECOMATEPUATIOB),
O3HAKOMJIEHME C oO0Opa3lamMu XJIOPUIOB (TajJOT€HUJOB), O3HAKOMJIEHUE C
oOpasnaMu  ceppl W €€  COCNUHEHUSIMH  (BO3MOXKHO  KCIOJIb30BAaHUE
BUJIEOMATEPUAIIOB), HAOMIOCHHE TIpoliecca OOyTIMBaHUs caxapa MoJ JeHCTBUEM
KOHILICHTPHUPOBAHHOM  CEPHOM  KHUCJIOTBI, M3YYEHUE XHMHUYECKHX CBOMCTB
pa30aBIIEHHOMN CEPHON KUCIIOTHI, IPOBEICHUE KAYECTBEHHOM peakIuu Ha CyibdaT-
MOH M HaOJIOJIeHWE MpHU3HaKa €€ MPOTEKAHMs, O3HAKOMIICHHE C (PU3NYECKUMH
CBOMCTBaMH a30Ta, (ochopa M MX coeAUHEHUH (BO3MOXKHO HCIOIb30BAHUE
BUJIEOMATEPUATIOB), 00pa3iaMu a30THBIX U (POCPOPHBIX yIOOpEHUIA, TOIyICHHE,
coOupaHue, pacro3HaBaHME€ M HW3Y4YEHUE CBOWCTB aMMHUaka, IIPOBEIACHHUE
KaueCTBEHHBIX pEaKIuii Ha MOH aMMOHUSA U (ocdaT-uoH U U3ydeHUEe MPU3HAKOB
UX IPOTEKaHMUsI, B3aUMOJECHCTBUE KOHLIIECHTPUPOBAHHOW a30THOM KUCJIOTHI C MEBIO
(BO3MOKHO WCTIOJIb30BAHUE BUJICOMATEPUAIIOB), W3y4YEHUE MOJEeNen
KPUCTAUIMYECKUX PEIIETOK anmasa, rpaduta, (QysuiepeHa, O3HAKOMIICHUE C
IPOLIECCOM  aJICOPOIMU  PACTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H
YCTPOMCTBOM MPOTHBOrasa, MoJIyueHHe, COOMpaHue, pacro3HaBaHUE U U3YUYECHHE
CBOMCTB YIJIEKHCIIOTO rasza, MpOBEJACHHE KaueCTBEHHBIX PEaKIUil Ha KapOOHAT U
CUJIMKAT-UOHbl W H3YyYEHUE TMPU3HAKOB MX MPOTEKaHUS, O3HAKOMIIEHHE C
OPOAYKIIMENH CHUJIMKATHOM MPOMBIIIJIEHHOCTH, PEIIEHUE 3KCIEPUMEHTAIbHBIX
3a7a4 1o TeMe « BaxxHenme HeMeTaJUIbl U UX COCTUHEHUS.

MeTaJsibl U X COEIMHEHUS

OO6mrast xapakTepuUCTUKa XUMUYECKUX DJIEMEHTOB — METAJIJIOB HA OCHOBAaHUU
ux noyioxkeHus B llepuogmueckor cucreme xumuyeckux osnemeHtoB [J[. .
MenpneneeBa u ctpoeHus atoMoB. CTpoeHHe MeTauioB. MeTainueckas CBs3b U
METAJUIMYECKAs] ~ KPUCTAJUIMYECKAss  PEIIETKA.  DJEKTPOXUMUYECKUH  pAX
HanpspkeHuil metaiioB. dusnyeckrne  XUMUYECKUE CBOMCTBA MeTauioB. O6miue
CrOCOOBI TIOy4YeHUs: MeTawioB. [loHATHE O KOPPO3WM METAIOB, OCHOBHBIC
CrocoObl 3amThl UX OT Kopposuu. CruiaBel (CTallb, YYTyH, JIOPATIOMUHUMH,
OpoH3a) ¥ UX MPUMEHEHHE B OBITY ¥ IPOMBIIIJICHHOCTH.

[Ilenoynbie MeTauIbl: TOJNOXKEHHE B lleprnoanueckoit cucTeMe XUMHUUYECKUX
snemenToB JI. M. MenaeneeBa, CTpoeHHE WX aTOMOB, HaXOXXICHUE B IPHUPOJIE.
®u3znuecKre U XUMUYECKHE CBOMCTBA (Ha mpumMepe HaTpus U Kaiusi). OKCuabl u



TUOPOKCUABI HATpusd W Kaiusa. [IpumMeHeHue IIeIOYHbIX METAUIOB M UX
COEMHECHHUI.

[I{enoyHO3EeMENbHBIE METAJUIBI MAarHuid W KajdblMi: TOJIOKEHUE B
[lepuoanueckon cucreme xumudeckux snemeHtoB . M. MenneneeBa, ctpoeHue
UX aTOMOB, HaXOXJIeHHE B npupoae. Pu3znyeckue 1 XMuMHUECKUE CBOMCTBA MarHus
U Kanbuuda. Baxueiiine coeluHEHUsT Kaiablus (OKCHJ, THAPOKCH, COJIN).
XécTkocTh BOJBI U CITOCOOBI €€ YCTpaHEHHUS.

AJroMHHUN: TIOJ1I0)keHUE B [leprnoandeckoil cucteMe XUMUYECKUX 3JIEMEHTOB
JI. . Mengneneesa, CTpoeHHME aToOMa, HaxOXKJIECHHE B npupone. Pu3NUeCKHe U
XUMHUYECKHE CBOICTBa amoMUHUsA. AMGPOTEpHbIE CBOMCTBA OKCHA U THAPOKCHIA
AIFOMUHUS.

XKeneso: nonoxenue B [lepuoanueckoit cucteMe XUMAYECKUX 3JIEMEHTOB /l.
N. MenneneeBa, CTpOCHHME aTOMa, HAXOXKICHHE B npupone. PU3HUECKHE H
XHUMHYCCKHE CBOMCTBA jkeiie3a. OKCHIbl, THIAPOKCH LI U co skene3a (I1) u xenesa
(III), ux coctaB, CBOWMCTBA U MOTYYCHUE.

Xumuueckuii IKcnepumeHm:

O3HAaKOMJIEHHE C oOpasllaMi METAUIOB W CIUIaBOB, WX (U3HMUECKUMU
CBOMCTBaMM, H3YyYECHHE pPE3yJbTaTOB KOPPO3UU  METAIOB  (BO3MOKHO
WCIIOJB30BaHUE BHUJEOMATEpPUANIOB), OCOOCHHOCTEH B3aUMOJICUCTBUS OKCHJIA
KaJIbI[Msl W HaTpus C BOJIOM (BO3MOXKHO HCIIOJB30BaHUE BHJICOMATEPUAIIOB),
MCCIIEIOBAHUE CBOMCTB KECTKOM BOJIBI, IIpOLECCa TOPEHUS Keje3a B KUCIOPOJE
(BO3MOKHO  HCTIOJB30BAHME  BHUACOMATEPUATIOB), TPU3HAKOB  MPOTECKAHUS
KaYECTBEHHBIX PEAKIIMN HAa MOHBI: MarHus, KajblUs, AJIFOMUHUA, IMHKA, JKeJie3a
(I1) u xenesza (II1), meau (I1), HaGnrOEHNE W OMUCAHUE MPOIECCOB OKPAITUBAHUS
IJJAMEHU WOHAMU HaTpus, Kaius W Kajdblus (BO3MOXKHO HCIOJIb30BAHUE
BUIEOMATEPUAITIOB), UCCIIEIOBaHNE aM(OTEPHBIX CBOWCTB TUIPOKCHUIA ATFOMUHUS
Y TUIPOKCHUJA LIMHKA, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/1a4 110 TeMe «BaxHeiue
METaJUIbl U KX COCTUHEHUS».

XuMus U OKpYyKAKLas cpeaa

BemectBa u Marepuanbsl B IOBCEIHEBHOM XHU3HM YEJIOBEKA. be3omacHoe
WCIIOJIb30BAaHUE BEIIECTB U XUMHUYECKUX peakimii B ObiTy. [lepBas momomp mpu
XUMHYECKUX 0KOTax U OTPABIICHUSIX.

XUMHUYECKOE 3arps3HEHHUE OKpYXKawIleh cpeabl (MpeaeiabHas TO0MmyCTUMAast
KOHIIEHTpaius BeiecTs, nainee — [1/1K). Poas xumMuu B penieHun dKOJIOTMYeCKUX
pooIIeM.

Xumuueckuii IKcnepumenm:

n3ydeHue o0pas3IoB MaTepuagoB (CTEKIIO, CIIJIaBbl METAJIOB, TOJIMMEPHBIC
Marepuabl).

Mesicnpeomemmnute

ceAasu



Peanuzamus MeXnpeIMeTHBIX CBsI3ed NMpU HM3YyYEeHUH XUMHH B 9 Kiacce
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BaHME Kak OOLIMX eCTeCTBEHHO-HAYYHBIX
MOHATUMN, TaK U TIOHATUHN, SBISIONINXCS CUCTEMHBIMU I OTACIBHBIX MPEIMETOB
€CTECTBCHHO-HAYYHOTO ITUKJIA.

OOmue ecTecTBEHHO-HAyYHbIC MOHSTHS: Hay4YHBIA (akT, THUIOTE3a, 3aKOH,
TEOpHWs, aHalu3, CHHTE3, KiIaccu(puKaluusg, TEPUOAUYHOCTb, HaOII0IEHUE,
AKCIIEPUMEHT, MOJEITUPOBAHUE, H3MEpPEHHE, MOJEIb, SBICHUE, MMAPHUKOBBIN
3¢ eKT, TEXHOIOTHS, MaTEPHUAIHI.

dwusuka: Marepusi, aroM, OJCKTPOH, NPOTOH, HEHUTPOH, HWOH, HYKJIHI,
M30TOIbI, PagUOAKTHUBHOCTh, MOJIEKYNA, OJICKTPUUECKUN 3apsl, TPOBOJHUKH,
MOJIyIPOBOJIHUKH,  JTUAJIEKTPUKH, (HOTOIIEMEHT, BEUIECTBO, TENO, OOBEM,
arperaTHoe COCTOSIHME BEILECTBA, I'a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUIMYECKAs
pemérka, CIuiaBbl, (pU3MUYECKUE BEIMYMHBI, €AMHULBI U3MEPEHUS, KOCMUYECKOE
MPOCTPAHCTBO, IIAHETHI, 3BE3/1b1, COIHIIE.

buonorusa: ¢orocunres, npixanue, Omocdepa, I3KOCHCTEMA, MUHEPAIbHbBIE
y10OpeHus, MUKPOAJIEMEHTBI, MAKPO3JIEMEHTHI, IUTATEIbHbBIE BEIIECTBRA.

I'eorpadusa: armocdepa, ruapocdepa, MHUHEpaNbl, TOPHBIE IOPOJIBI,
HOJIE3HbIE HCKOIIaeMbIE, TOILIUBO, BOJIHBIE peCypcehl.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHMA IIPOI'PAMMBI 110
XUMHUHAN HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDI

JIMYHOCTHBIE pE3yJbTaTbl OCBOEHHS MPOTrpaMMbl OCHOBHOTO OOLIETO
o0pa3oBaHMsl JOCTHTAIOTCS B XO0J€ OOYy4YeHUS XUMHH B E€JUHCTBE Yy4eOHOU u
BOCTIMTATEIHHON EATEIHPHOCTH B COOTBETCTBUU C TPATUIIMOHHBIMH POCCUHCKUMHU
COIMOKYJIBTYPHBIMA W JTyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TIPUHSTHIMA B
oOuiecTBe MpaBUjIaMM M HOpPMamMH TIOBEJIEHUS U CHOCOOCTBYIOT IpolieccaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U COL[MANIN3ALINN 00yYarOIIUXCSl.

JIMYHOCTHBIE ~ pe3yNbTaThl  OTPaXKAlOT  TOTOBHOCTh  OOyYaroumxcs
PYKOBOJICTBOBAThCS CHCTEMOM TO3UTHMBHBIX IIEHHOCTHBIX OpPUCHTAlUA U
paciMpeHne OmnbITa AeITeTbHOCTH Ha €€ OCHOBE, B TOM YHUCIIC B YaCTH:

1) mMaTpHOTHYECKOT0 BOCIIMTAHMSI:

[IEHHOCTHOTO OTHOIICHHUS K OT€UYECTBEHHOMY KYJIBTYPHOMY, HCTOPUIECKOMY
U HAyYHOMY HACIICJUI0, TIOHMMAaHUs 3HAYCHHS XWMUYCCKOW HAYKH B IKU3HU
COBPEMEHHOTO OOIIEeCTBa, CIIOCOOHOCTH BIIAJIETh JOCTOBEPHOU HHGOpMAIHE o
NEPEIOBBIX JOCTHKCHHSIX W OTKPBITHUSX MHPOBOH M OTCUYCCTBEHHOM XHMUH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBA;

2) rpaIaHCKOr0 BOCIIMTAHUS:

NPEICTABICHNUS O COIMAIBHBIX HOpPMax M TPaBWIaAX MEKIUIHOCTHBIX
OTHOIICHUH B KOJUIEKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHO-UCCIIEIOBATEIBCKOM, TBOPYECKOW U JPYrUX  BHIAAX
AESITeIbHOCTH, TOTOBHOCTU K Pa3HOOOpa3HOW COBMECTHOM MAESITENBbHOCTU MpPH



BBITIOJIHEHUM YYEOHBIX, TIO3HABATEIbHBIX 3a/a4, BBINOJIHEHUH XHUMHYECKUX
AKCIIEPUMEHTOB, CO3/IaHNN YYEOHBIX MPOECKTOB, CTPEMIICHHS K B3AMMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpOIECCE€ ATOM Y4yeOHOM JesATENbHOCTH, TOTOBHOCTH
OLICHMBAaTh CBOE TOBEJCHHE M IIOCTYIIKH CBOMX TOBAPHUIIEH C TO3ULHHU
HPABCTBEHHBIX U MPABOBBIX HOPM C YUETOM OCO3HAHUSA MOCIEACTBUI MOCTYIIKOB;

3) HEeHHOCTH HAYYHOT0 IIO3HAHUS:

MHUPOBO33PEHYECKHUE MPEICTABICHUS O BEIIECTBE M XMMHUUYECKON peaKkUuu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO DPa3BUTUS HAYKH U COCTABJISIOIIME
OCHOBY I IOHUMAHUS CYIIIHOCTH HAYYHOM KAapTUHBI MUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPOJABI, B3aUMOCBA3AX YEJIOBEKA C
IPUPOJIHON CPENOi, O POJIM XMMHUH B TTO3HAHUH 3TUX 3aKOHOMEPHOCTEN;

[I03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA IOJIYYEHHE HOBBIX 3HAHUU I10
XUMUHU, HEOOXOJIMMBIE i1 OOBSICHEHUS HaOIIOAaeMBbIX MPOLIECCOB U SIBIICHUI,
MO3HaBaTeNbHOW, MH(OPMALIMOHHOW M YUTATENIbCKOW KYyJIBTYpPhl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEILHOM pabOoThl C Y4YEOHBIMHU TEKCTaMH, CIPAaBOYHOM

JUTEPATypOi, JOCTYIHBIMM TEXHUUYECKUMU CpEACTBAMH HUHGPOPMAIMOHHBIX
TEXHOJIOTUH;

MHTEpEC K OOYYEHHI0 W TO3HAHUIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIIOCOOHOCTP K  CamMOOOpa30BaHUIO, TPOEKTHOM U  HCCIEI0BATEIbCKON
JeSITEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAINpaBIEHHOCTH M YPOBHSI OOy4YeHUS B
JaJIbHEHIIIEM;

4) popMHUpPOBAHUSI KYJIbTYPHI 310POBBSI.

OCO3HaHUE IIEHHOCTH JKW3HH, OTBETCTBEHHOIO OTHOIIEHHS K CBOEMY
310pOBbIO, YCTAHOBKM Ha 3[0POBbIA 00pa3 »W3HH, OCO3HAHUE MOCIEICTBUNA U
HETIPUSITUE BPEIHBIX MPUBBIUEK (YHIOTPEOJIEHUS aTKOTr0Jisl, HAPKOTUKOB, KYPEHHUSI),
HEOOXOJUMOCTH COONIOJICHUS TMpaBuia 0€30macHOCTH Tpu  oOpalieHun ¢
XUMUYECKMMHU BEIIECTBAMH B OBITY U PEAbHON KU3HH,

5) Tpy/10BOT0 BOCTIMTAHMSA:

MHTEPEC K MPAKTHUECKOMY U3yUYeHHUI0 TTpodeccuii U Tpyaa pa3aTuyHoro poja,
YBOKEHUE K TPYAy M pe3yjbTaraMm TPYJOBOM JEATEIBHOCTH, B TOM YHUCIE Ha
OCHOBE TIPUMEHEHHS TPEAMETHBIX 3HAHUM IO XUMHH, OCO3HAHHBIM BBHIOOD
WHJVMBUAYAJbHONU TPACKTOPUHU MPOJIOKEHUST 00pa30BaHus ¢ yUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
YCHENTHON Po(hecCHOHaTBLHOM AESTETPHOCTA U PA3BUTHS HEOOXOAMMBIX YMEHUM,
TOTOBHOCTH aJaliTUPOBATHCS B MPO(DHECCUOHATBHOM Cpe/Ie;

6) IK0JIOrM4eCcKOro BOCIIUTAHMSI:

HKOJIOTMYECKH I1€JIeCO00pa3HOe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3eMJle, OCHOBE €€ CYLIECTBOBaHMUs, TIOHUMAHUE EHHOCTH 3J0POBOr0 H
O6e3zonacHoro oOpa3a KU3HHU, OTBETCTBEHHOE OTHOUIEHHWE K COOCTBEHHOMY
(Gu3rUecKOMy M TICUXMYECKOMY 3/I0POBbIO, OCO3HAHWE IIEHHOCTU COOJIOJEHUS
npaBui 0€30MAaCHOTO MOBEIEHHUS MPU pabOTe C BEUIECTBAMU, a TAKXKE B CUTYaIUsX,
YIPOXKAIOIIMUX 3I0POBBIO U )KU3HHU JIFOJIEH;



CIIOCOOHOCTH MPUMEHSTh 3HAHUS, MOJTy4YaeMble MPU W3YYEHUU XUMUH, IS
penieHus 3a7a4, CBA3aHHBIX C OKPYXKAIOIIEH MPUPOIHON CpeloH, sl MOBBIIICHUS
YPOBHSL  DKOJIOTUYECKOW  KYJNbTYpbl, OCO3HaHHMA TJI0OATBHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJEM M MyTEeHd MX PELICHHs MOCPEICTBOM METOJOB XHMHH,
HKOJIOTUYECKOTO MBIIIUICHHS, YMEHHSI PYKOBOJICTBOBATHCSI UM B MO3HABATEIBHOM,
KOMMYHUKATUBHOM U COIMATILHOM MPaKTHKE.

METAINIPEJIMETHBIE PE3YJIbTATDBI

B cocraBe wMmeTanmpenMETHBIX pe3yJIbTAaTOB BBIACIAIOT 3HAYUMBIE JIA
dbopMHpOBaHUA MHUPOBO33PEHHS OOIEHAYyYHbIE TMOHATUS (3aKOH, Teopus,
OPUHIIUI, TUIIOTE3a, (PaKT, CUCTeMa, MPOIIECC, IKCIEPUMEHT U JIPYroe.), KOTOpbIe
UCIIOJIb3YIOTCSL B €CTECTBEHHO-HAYYHBIX YYEOHBIX IMpEAMETax W IO3BOJSIOT Ha
OCHOBE 3HaHWI M3 3TUX MPEAMETOB (POPMHUPOBATH MPEACTABIECHUE O LEIOCTHOU

Hay4YHOU KapTUHE MHUPA, U YHUBEpCAJIbHbIE y4eOHbIE EWCTBUS (ITIO3HABATEINIbHBIE,
KOMMYHUKATUBHBIE, DPETYJISITUBHBIE), KOTOpblE 0OeCHeunBarOT (POPMHUPOBAHUE
TOTOBHOCTU K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOU
JESATEIIBHOCTH.

ITo3HaBaTeIbHBIC YHHBEPCAJIbHBIC Y4eOHbIE 1eiCTBUS

Bba3oBble jioruvyeckue aeiicTBus:

YMEHHUSL MCHOJb30BaTh NPUEMBI JIOTHYECKOTO MBIIUIEHUS MHpPU OCBOCHUU
3HAaHUU: PacKpbIBaTh CMBICI XUMUYECKUX MOHATUN (BBIIEIATh UX XapaKTEpHBIE
NpU3HAKH, YCTaHABIMBATh B3aUMOCBSI3b C JPYTMMH IOHSATHUSMHU), HCIOJIb30BATh
MOHATHUS J11 OOBSICHEHUS OTIEIbHBIX ()AKTOB U SIBICHHM, BEIOMPAaTh OCHOBAHUS U
KpUTEpUU ISl KiacCU(pUKAIIMM XUMUYECKUX BEIIECTB M XMMHUYECKUX PEaKIIH,
YCTaHABIMBATh MPUUYMHHO-CIICJICTBEHHBIE CBA3M MEXIYy OOBEKTaMH HU3YyYEHHS,
CTPOUTbH JIOTMUECKUE PACCYXJACHUs (MHIYKTHUBHbBIC, J€AYKTUBHbIC, IO aHAJIOTHH),
JIeNaTh BBIBOJBI M 3aKJIIOYEHUS;

YyMEHUE TPHUMEHSITh B TMPOIECCE TMO3HAHUS TMOHATUA (TPEIMETHBIE H
MeTaIpeAMETHbIE), CHMBOJMYECKUE (3HAKOBBIE) MOJEIIH, UCIIOJIb3YEMbIE B XUMUH,
peoOpazoBbIBaTh MIMPOKO MPUMEHSEMbIE B XUMUHU MOJEJIbHbIE MPEICTaBICHUS —
XUMHUYECKUN 3HaK (CMMBOJI 3JIEMEHTa), XUMHUYecKas QopMmyja U YypaBHEHHE
XUMHUYECKON peakluyd — MpU PelleHuH y4yeOHO-TIO3HABaTeNbHBIX 33Ja4, ¢ y4ETOM
ATUX MOJEJIbHBIX MPEICTABICHUNA BBISBISATh U XApaKTEPU30BaTh CYIIECTBEHHBIC
NPU3HAKU U3YyYaeMbIX 00BEKTOB — XUMUYECKHUX BEUIECTB U XMMUYECKUX PEAKIIHM,
BBISIBJISITH ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CIEACTBEHHbIE CBSI3M U
IIPOTUBOPEYMS B U3YHAEMBIX IIPOLECCAX U SIBICHUSIX.

ba3oBble uccienoBare/bCKue 1eCTBUA:

YMEHHUE HCIIONb30BaTh IMOCTABJIECHHBIE BONPOCHI B KauyeCTBE MHCTPYMEHTA
MO3HAHUS, a TaKXe B KauyeCTBE OCHOBBI Uil (POPMHUPOBAHUS THUIOTE3BI IO
IIPOBEPKE MPABHIIBHOCTU BBICKA3bIBAEMBIX CYKIECHUN;

NpUOOpEeTEHUE OmNbITa MO TUIAHUPOBAHUIO, OPTaHU3AIMU U TPOBEACHUIO
YUEHHYECKHUX OSKCIIEPUMEHTOB, YMEHME Hal0loJgaThb 3a XOAOM Ipoliecca,
CaMOCTOSITENIbHO IIPOrHO3UPOBATh €r0 pe3yJsbTaT, (opMyInpoBaTh 000OIIEHUS U



BBIBOJIBI I10 PE3YyJIbTaTaM IIPOBEAEHHOIO OIBITA, UCCIEAOBAHUS, COCTABIATh OTUET
0 MIPOJIEIAHHOM pabore.

Pabora ¢ undopmanmeii:

YMEHHE BbIOMpaTh, AHAIM3UPOBATH M HUHTEPIPETHPOBATH HH(POPMALINIO
pa3INYHBIX BUJOB U (DOPM MpeACTaBICHUS, MOTYyYaeMyl0 U3 Pa3HbIX UCTOUYHUKOB
(HayyHO-TIOMYJISIpHAsE ~ JUTEpaTypa XHUMHUYECKOTO COAEP)KaHUS, CIPABOYHbBIE
nocobusa, pecypcel MHTepHeTa), KPUTHYECKH OLEHHWBATh NPOTUBOPEUMBYIO U
HEJ0CTOBEPHYIO UH(pOpMaIHIO;

YMEHHUE MPUMEHATH Pa3IMYHbIE METOJBI M 3alPOChl MIPU MOHUCKE U OTOOpE
UHPOpPMALlMU U COOTBETCTBYIOUIMX JIaHHBIX, HEOOXOIUMBIX [UIsl BBIIOJHEHMS
y4eOHBIX U MO3HABATEJbHBIX 3a7a4 ONpPEAEIEHHOrO TUIA, IPUOOPETEHUE OIbITA B
o0JacTl HKCIHOJIb30BaHUSA HH(OPMALMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHUH,
OBJIAJICHUE KYJbTYpPON aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSTENIbHO BBIOMpATh ONTUMAIIbHYIO (JOpPMY MpE/ICTaBIICHU HH(DOPMALUU U
WUIIOCTPUPOBATh pEIIAEMble 3aJa4yd  HECIIOKHBIMM CXEMaMH, JuarpaMMami,
npyrumu hopmamu rpadUKu U KX KOMOWHAIIUSAMY,

YMEHUE UCIOJIb30BaTh M AaHAIM3UPOBATh B Mpouecce Yy4yeOHOU H
MCCJIEI0BATENbCKON JEATEIbHOCTH MH(POPMALMIO O BIUSHUU MPOMBIIUICHHOCTH,
CEJIbCKOTO XO3SIIICTBA M TPAHCIOPTA HA COCTOSHUE OKPYKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHHKaTHBHBIC YyHUBEPCAIbHbIC YUeOHbIE 1eHCTBUA:

YMEHHMS 3a/laBaTh BOINPOCHI (B XOJe Juamora W (WIM) JIUCKYCCHHU) TIO
CylIecTBY  OOCyXJaeMol  TeMbl, (QOpPMyJIHpPOBAaTH CBOM  NPEIJIOKECHUS
OTHOCHUTEJIBHO BBIITOJIHEHUS MPEIJIOKEHHOMN 3a1auH;

YMEHUS  NPEICTaBIATH  MOJYYEHHBIE  pe3yibTaThl  IO3HABATEIBHOMN
NEeSATEIbHOCTH B YCTHBIX M NHCBMEHHBIX TEKCTax; JejaTh MPE3eHTALNIO
pPE3yNbTATOB BBINOJHEHUS XUMHUYECKOTO 3KCIepuMeHTa (11abopaTopHOro OmbITa,
n1abopaTopHOI pabOTHI MO MCCIICIOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MTPOEKTA);

YMEHHSI y4eOHOr0 COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOM
MO3HABATENILHOM M MCCIIEOBATEIbCKOM  JESATENIbHOCTH  TpPU  PELICHUU
BO3ZHUKAIOLIMX NpOoOJieM Ha OCHOBE Y4ETa OOLIMX MHTEPECOB MU COIIACOBAHMS
no3uuui (oOcyXxaeHusi, OOMEH MHEHUSIMH, «MO3TOBBIE IITYPMbI», KOOPAUHAIUS
COBMECTHBIX JCHCTBUM, OINpEACICHHE KPUTEPUEB II0 OLEHKE KadyecTBa
BBITNIOJIHEHHOM paboThI U JpyTHE).

PeryisiTuBHbIE YHMBepcaJIbHbIE Y4eOHbIe eiiCTBUS:

YMEHHUE CaMOCTOSITEIBHO ONpPENENsATh LEIu AEATEIbHOCTH, IJIAHUPOBATH,
OCYIIECTBISATh, KOHTPOJIUPOBATh U MPU HEOOXOAMMOCTH KOPPEKTHPOBATH CBOIO
NeSTEeIbHOCTh, BBIOUpATh Harbosee 3PPeKTUBHbIE CIIOCOOBI pelieHus YYeOHbIX U
[IO3HABATENIBHBIX 3a7a4, CaMOCTOSITEJIBHO COCTAaBJIATh WM KOPPEKTHPOBATH
IIPEUIOKEHHBIM AJITOPUTM JACMCTBUM MNPHU BBINOJHEHUM 33aJaHUM C Y4ETOM
MOJIy4YEHHUsI HOBBIX 3HAHUN 00 M3ydyaeMbIX OOBEKTaX — BELIECTBAX U PEaKLUsX,
OLICHMBATb COOTBETCTBUE IIOJIYYEHHOIO pe3ysbTaTa 3asBJICHHOW LIEJIHA, YMEHUE



UCII0JIB30BaTh U AaHAIIM3UPOBATH KOHTEKCTHI, ITPEAJIaracMble B YCJIOBUH 3aJaHUM.
NNPEAMETHBIE PE3YJIBTATbBI
B cocraBe mnpeaMETHBIX pE3yJbTaTOB II0 OCBOEHHUIO 005A3aTEIBHOrO
COJIep)KaHusl, YCTAaHOBIIGHHOTO JaHHOW ¢eaepaabHO pabouell MporpaMMOoi,
BBIJICTISIIOT: OCBOEHHBIE OOYYalOUIMMMCS Hay4yHbI€ 3HAHUS, YMEHMSI U CHOCOOBI

neucTBu, crenuduUeckue U TPEIMETHOHW 00acTh  «XWUMHS», BHIBI
NEATeIbHOCTH 1O  TOJYYEHHI0 HOBOTO  3HAHUA, €ro HHTEpHpETaIui,
peoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX U HOBBIX CUTYyaIIUsIX.

K xoniy oOyuenus B 8 kjacce mpeIMeTHBIC PE3yIbTaThl Ha 0a30BOM YPOBHE

JOJKHBI OTPAXKATh CPOPMUPOBAHHOCTH Y OOYJAFOIIMXCS YMEHUM:

e PpACKpBIBATh CMBIC OCHOBHBIX XUMHUYECKHX IMOHATHI: aTOM, MOJEKYJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIIECTBO, CJIOXHOE BELIECTBO, CMECH
(omHOpOAHAS M HEOJTHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHAS aTOMHAS U
MOJIEKYJISIpHAsE Macca, KOJIMYECTBO BEIIECTBA, MOJb, MOJISIpHAs Macca,
MaccoBasi 10151 XUMHUYECKOTO 3JIEMEHTA B COSUHEHUU, MOJISIPHBIM 00BEM,
OKCHUJ, KHCJIOTa, OCHOBAHHE, COJIb, 3JEKTPOOTPHUILATEIBHOCTh, CTENEHb
OKHCIICHUS, XUMHUYECKasl peakius, Kiaccu(puKaius peakiuid: peaxkiuu
COCIMHEHUSA, PEaKUUU PAa3JIOKEHUs, PEaKUUU 3aMELICHUs, pPEaKUuu
oOMeHa, HK30- U IHJOTEPMHUUECKHE PEAKIINH, TEIII0BOU Ah(EKT peakium,
AIpO aToMa, AJIEKTPOHHBIA CJIOM aromMa, aroMHas OpOuTalb, pPaanycC
aToMa, XUMHUYECKasl CBsI3b, MOJSPHAs W HEMOJspHAas KOBAJICHTHAsl CBS3b,
WOHHAs CBS3b, MOH, KAaTUOH, aHUOH, PACTBOpP, MAaccoBas JOJsl BEIIECTBa
(mporieHTHAsI KOHIIEHTpAIKsl) B pacTBOPE;

e WUIIOCTPUPOBATh B3aWMOCBSI3b OCHOBHBIX XWMHUYECKUX TMOHITUH H
MPUMEHSIThH ITU TTOHSTHUS MPU OMUCAHUU BEIIECTB U UX MPEBPAIICHU;

e HCIOJIb30BaTh XUMHUYECKYH) CHMBOJUKY JJig COCTaBlieHUs (opMyin
BEIIECTB U YPABHEHUN XMMHUYECKUX PEAKIUN;

e ONpENENsATh BAJCHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COEIWHEHUSX,
CTENCHb  OKWUCIICHMS  DJIEMEHTOB B  OMHApPHBIX  COCAMHEHUSX,
MPUHAJIC)KHOCTh BEIIECTB K ONPEACITEHHOMY KIIACCY COCAWUHEHUW I10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJ€HTHAasT M HOHHAas) B
HEOPTaHUYECKUX COCANHEHUSX;

e packpbiBaTh cMmbIica Ilepuomuueckoro 3akona JI. WM. MeHnneneesa:
JIEMOHCTPUPOBATh TOHUMAHUE TMEPUOJUYECKON 3aBUCUMOCTH CBOICTB
XUMHUUYECKUX DJIEMEHTOB OT UX TojiokeHusi B Ilepuoandeckoit cucrteme,
3aKOHOB COXPAaHEHHUSI MacChl BEILIECTB, MOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO YUY€HUSsI, 3aKOHAa ABOTrajipo;

e ONUCHIBATH W XapakTepu3oBaTh TabmmuHyro ¢dopmy Ilepuoamueckoit
CUCTEMbl XHMMHMYECKHMX DJEMEHTOB: pa3inyaTh MOHATUS «IJIABHAA
noarpynmna (A-rpynmna)» u «nodounas noarpynna (b-rpymnmna)y, manbsie u
OOJNBIIE TEPHOJBI, COOTHOCUTH OO0O3HAUCHHS, KOTOPHIE HUMEIOTCS B
tabmune «llepuogmueckas cucrema xumudeckux adnementoB J[. .



MCHI[CJ'ICCB&» C YHCIOBBIMH XapaKTCPUCTHUKaAMH CTPOCHHA aTOMOB

XUMHUYECKUX 3JIEMEHTOB (COCTaB M 3apsij sapa, oOlee YUCI0 3IEKTPOHOB
U pacrpeieieHue UX MO0 3JIEKTPOHHBIM CJIOSIM);

KJIacCU(PUIMPOBATh XUMUYECKHUE DJIEMEHTHI, HCOPTAaHNYECKUE BEIECTBA,
XUMHUYECKUE peakiuu (M0 YHUCIy M COCTaBy Yy4YaCTBYIOIIHUX B PEaKIUU
BEIIIECTB, 110 TETUIOBOMY (D (EKTY);

XapaKTepu3oBaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOWCTBA BEIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKAasi ONMUMCAHNE MPUMEPAMU MOJICKYJISIPHBIX
YPaBHEHUHN COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

MIPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX KaYECTBEHHOTO
COCTaBa, BO3MOXXHOCTH TMPOTEKAHUS XUMHUYECKUX TPEBpaAlICHUNA B
Pa3IUYHBIX YCIOBUSX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJISIPHYI0O W MOJISIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0 XHMHUYECKOro »3JeMeHTa 1o (opmyie
COEJIMHEHHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOJUTH PACUETHI
M0 YPaBHEHUIO XUMUYECKON PEaKInu;

MPUMEHSTH OCHOBHBIE OIEpAIllMi MBICIUTEIILHON JEATeTbHOCTH — aHaJIu3
U CHUHTE3, CpaBHEHHUE, 0000IlEeHHE, CUCTEMAaTHU3alluio, KiacCHU(UKAIUIO,
BBISIBJICHE TPUIMHHO-CIEACTBEHHBIX CBS3€H — I M3YYCHHUS CBOWCTB
BEIIECTB M XHUMHYECKUX PEAKIUH, €eCTeCTBEHHO-HAy4YHbIE METOJIbI
MO3HAHUSA — HaAONIOZICHUE, W3MEPEHHE, MOJICTUPOBAHHE, IKCICPUMEHT
(peanbHBIN U MBICJICHHBIN);

CIENOBAaTh  TMpaBWjaM  TMOJIb30BaHUA  XUMHUYECKOW  MOCYIOM |
7a00paTOpHBIM  O0OPYJIOBAaHMEM, a TaKXKe IMpaBWwiIaM OOpalieHus: C
BEI[ECTBAMH B COOTBETCTBHM C MHCTPYKIUSIMH TIO BBITTOJHECHHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB TIO TOJYYEHUIO U COOMPAHUIO
ra3zoo0pa3HbIX BEHIECTB (BOJOpOJAa M KHUCIOpPOAA), HPUTOTOBICHHUIO
pacTBOPOB C OMNpPEIEIEHHON MACCOBOM JIOJEH PACTBOPEHHOIO BEILIECTBA,
IUIAHUPOBATh M TPOBOAUTH  XUMHUYECKHE  OKCIEPHUMEHTBI IO
pacro3HaBaHUIO PACTBOPOB MIEIOYEH W KUCIOT C MOMOIIBIO HHIUKATOPOB
(;makmyc, henondTanenH, METUIIOPAHXK U APYTHE).

K xoH1y oOyuenus B 9 kjiacce npeIMeTHbIE PE3yIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTPpaXKaTh CPOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUM:

pPacCKpbIBaTb CMBICI OCHOBHBIX XMMHWYECKMX IOHATHH: XUMHUYECKUU
JJIEMEHT, aTOM, MOJIEKYJa, WOH, KaTWUOH, aHWOH, MPOCTOE BELIECTBO,
CJI0’KHOE BELIECTBO, BAJICHTHOCTb, JJICKTPOOTPULIATEIBHOCTD, CTEICHb
OKHUCJICHHS, XUMUYECKasl peaKiusi, XUMUYECKasl CBSI3b, TEIUIOBOM 3 dexT
peakluu, MOJib, MOJISIpHBIM  OOBEM,  pacTBOp,  DIEKTPOJIMTHI,
HEDJIEKTPOJIUTHI, JJIEKTPOIUTUYECKAS AUCCOLMALMS, PEAKLUU HOHHOIO
oOMeHa, KaTalM3atop, XHUMHUYECKOE paBHOBecHE, OOpaTuMble U



HEOOpaTUMbIE PEaKIUH, OKHUCIUTEIbHO-BOCCTAHOBUTENBHBIE PEaKIUH,
OKHCIIUTENIb,  BOCCTAHOBHUTEIb,  OKHUCIEHHME M  BOCCTAaHOBIICHHE,
aloTponusi, aM(pOoTepHOCTh, XUMHUYECKas CBsA3b (KOBAJIEHTHAas, MOHHAs,
MeTajuInyecKas), KpHCTAJUIMYecKas pemeTka, KOppo3Hs METaIOoB,
CIUIaBbl, CKOPOCTh XUMHYECKOW pEaKUHH, TMPEIEIbHO JOMyCTHUMAas
xoHuenTpaus [1/IK Bemecrsa;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKHX TIOHATHA U
MPUMEHSATH 3TH MOHATHS IPY OMMCAHUU BELIECTB U UX MPEBPAILICHMIA;
UCIIONB30BaTh XMMHMUYECKYI0 CHUMBOJIMKY [UIsI COCTaBJICHHS (PopMyn
BEILIECTB U YPABHEHUI XMMHUYECKUX PEAKIIMIA;

ONPENENATh BAJICHTHOCTh U CTENEHb OKUCICHHUS] XUMUYECKUX 3JIEMEHTOB B
COCIMHEHUSAX PA3JIMYHOIO COCTaBa, IPUHAJIEKHOCTH BEHIECTB K
ONpeNeNéHHOMY KJAacCy COEIMHEHH 1o (opmysaM, BUA XUMUYECKON
CBA3M (KOBaJE€HTHas, WOHHAs, METAJUIMYECKas) B HEOPraHUYECKHX
COEIMHEHMSIX, 3aps]l MOHA [0 XMMHUYECKON (popMmysie, XapakTep Cpelbl B
BOJHBIX PAaCTBOPAX HEOPraHWYECKUX COCAVMHEHUH, THUI KPUCTAUINYECKON
PELIETKA KOHKPETHOI'O BEILIECTBA,

packpeiBath cMmbich llepuomnueckoro 3akona JI. WM. MenneneeBa wu
JEMOHCTPUPOBATh €ro IIOHMMAaHME: OIHUCHIBATh M XapaKTEepU30BaATh
TabnnuyHyo ¢opmy llepuoanueckoil cucTeMbl XMMHUYECKHX 3JIEMEHTOB:
paznuyaTh TOHATHUS «TJIaBHas moarpynna (A-rpymma)» u «IoOodHas
noarpynna (b-rpynma)», manbsie u OOJbIIME TMEPUOJBI, COOTHOCUTH
0003HaYeHUsl, KOTOpbIE MMEIOTCI B MEPUOJAMYECKON Tabnuie, ¢
YUCJIIOBBIMM  XAPAaKTEPUCTUKAaMU  CTPOEHUS  aTOMOB  XHMHYECKHX
3JIIEMEHTOB (COCTaB M 3apsii  sjpa, oOIlee YHUCIO BJEKTPOHOB H
pacmpenieieHde WX 10 JJIEKTPOHHBIM  CJIOSIM), OOBSACHATH OOIIUe
3aKOHOMEPHOCTH B M3MEHEHHHM CBOWCTB 3JIEMEHTOB U UX COCAUMHEHUU B
Ipesesax MajblX IIEPUOJOB U INIABHBIX MOATPYIII ¢ YYETOM CTPOEHHUS X
aTOMOB;

KJIACCU(PUIIMPOBATh XUMUYECKHE AJIEMEHThl, HEOPraHWUYECKHUE BEIIECTBA,
XUMHUYECKHE peakuuu (10 YWCIAy W COCTaBy YYacTBYIOLIUMX B pEaKLUU
BEIIECTB, MO TEIUIOBOMY 3(PEKTy, MO M3MEHEHUIO CTENICHEW OKHCIICHUS
XUMHUYECKUX DJIEMEHTOB);

XapakTepu3oBaTh (OMHUCHIBATH) OOIIME W creuudUUecKrue XUMHYECKHEe
CBOMCTBAa NPOCTBIX M CIOXHBIX BELIECTB, NOATBEPXKIasi OINHCAHUE
IPUMEPAMHU MOJIEKYJSIPHBIX W HOHHBIX YPAaBHEHUN COOTBETCTBYIOIIMX
XAMUYECKUX PEAKIINM;

COCTAaBIISAITb YPaBHEHUS DJIEKTPOJIMTHYECKOM JAUCCOLMALMUA  KHUCJOT,
LIEJIOYEH U COJIEH, TTOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKIIMN HOHHOTO



oOMeHa, ypaBHEHUS PEAKIIN, TOATBEPKIAIONINX CYIIIECTBOBAHNE T€HETUUYECKON CBSI3U MEXTY
BEIIECTBAMH PA3IUYHBIX KJIACCOB,;

pacKphIBaTh  CYITHOCTh  OKHUCJIHMTEIbHO-BOCCTAHOBUTENBHBIX  pEAKIUil  MOCPEACTBOM
COCTaBJICHUS JIEKTPOHHOTO OanaHca 3TUX PEeaKIni;

IPOTHO3MPOBATh CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BO3MOXKHOCTHU
HPOTEKAHUS XUMUYECKUX MPEBPALLICHUN B PA3IMUHBIX YCIOBHSX;

BBIUUCIIATE OTHOCUTENIBHYIO MOJIEKYJSIPHYIO M MOJIIPHYIO MacChl BELIECTB, MacCOBYIO JOJIO
XMUMHUYECKOTr0 3JeMeHTa Mo (opMyse COEAMHEHHs, MacCOBYIO JOJIO BEIIeCTBAa B pacTBOpE,
MPOBOAMTH PACUETHI 10 YPABHEHUIO XUMUYECKOHN PEaKIny;

co0JII0AaTh IPaBUJIa MOJIb30BAHUS XUMUYECKON TOCYI0M U J1a00paTOpHBIM 000PYAOBAHUEM, A
TaK)Ke MpaBuiIa oOpallleHusl C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLUHUSMHU IO BBIIOJIHEHUIO
71a00paTOPHBIX XUMHUYECKUX OTBITOB MO TOMYyYEHUI0 M COOMPAHUIO Ta3000pa3HBIX BEIIECTB
(amMMmaka u yrieKucioro rasa);

OPOBOJUTh PEAKIMM, MOJATBEP)KIAIOLIME KaueCTBEHHBIM COCTaB pa3jMYHBIX BEIIECTB:
pacrno3HaBaTh OIBITHBIM MYTEM XJIOpUA-, OpOMUI-, HOAUA-, KapOoHaT-, ¢ocdar-, CUIUKAT-,
cyiabdaTr-, TUIPOKCUI-HMOHBI, KAaTHOHBI aMMOHHMSI W HMOHBl HM3YyYEHHBIX METaJIOB,
MPHUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPTAHUYECKUX BEILIECTB;

MPUMEHSTh OCHOBHBIE OTIEPAII MBICIUTEIHHON IESTENBHOCTH — aHAIU3 M CHHTE3, CPABHEHHE,
0000111eHIe, CUCTEMAaTU3alINIO, BBISBICHUE MPUUYUHHO-CIEACTBEHHBIX CBSA3EH — IS M3YUECHMS
CBOMCTB BEIIECTB M XMMHUYECKUX PpEAKLUUN, €CTECTBEHHO-HAYYHBbIE METOJbl IO3HAHUS —
HaOIII0/IeHUE, U3MEPEHNE, MOJICIMPOBAHNE, DKCIIEPUMEHT (pEabHbBIN 1 MBICIICHHBIN).

TEMATHYECKOE IINTAHUPOBAHUE

8 KIIACC
Konn4yectBo yacos
Ne HaunMmeHnoBaHue pa3nesioB U DJIeKTPOHHBIE (LM (pPOBHIE)
KonTposbHbie IIpakTnueckue
n/n TeM NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIC pecypchl
padoThI padoThI




Paznen 1. HepBOHa'laJILHLIe XUMHYECCKHUEC IMTOHATHHA

Xumus — BaxkHas 001acTh

11 €CTECTBO3HAHUS U 5 bubmmoreka IIOK
MPAKTUYECKOU JIESITEIIbBHOCTH https://m.edsoo.ru/7f41837c
YeJI0BeKa
12 BemectBa u xumuueckue 10 bubnmoreka [JOK
peakuuu https://m.edsoo.ru/7f41837c
Hroro mo pazneny 16

Paznen 2. Baxkneiimmue NPpEeACTABUTEC/IN HEOPIraHUICCKHUX BEHICCTB

91 Boznyx. Kucnopogn. [lonsitue 5 bubanoreka IIOK
00 okcugax https://m.edsoo.ru/7f41837¢c
29 Bonopon. Ilonstue o kucnorax 8 bubnuoreka [IOK
U COJIAX https://m.edsoo.ru/7f41837c
93 Bona. PactBopsr. [lonsTre 06 4 bubmuoreka [IOK
OCHOBAHUSX https://m.edsoo.ru/7f41837c
24 OCHOBHBIE KJacChl 6 bubnuoreka [IOK
HEOPTraHUYECKUX COCTUHEHUI https://m.edsoo.ru/7f41837c
Hroro no pazneny 23

Paznen 3. Ilepuoauyeckuii 3akon u [lepuoanyeckas cucreMa xumudeckux 3jiemeHToB JI. . Menpaeneepa. CTpoenne aToMoB.

Xumunueckasi cBsizb. OKHCJIUTENbHO-BOCCTAHOBUTEIbHBIE pe€aKnuu

[Tepuoanueckuii 3aK0H U

31 IIepunonnueckas cucreMa 10 bubnuoreka I[IOK
XUMHYECKUX 31eMeHTOB J[. U. https://m.edsoo.ru/7f41837c
Menpeneesa. CTpoeHue aToma
XuMuueckas CBA3b.

3.2 OKHCTUTENHHO- 11 bubmorexa LIOK

BOCCTAHOBHUTCIIbHBIC pCaKIINN

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




bubmmoreka IIOK

Hroro mo pasaeny 2l https://m.edso0.ru/7f41837c
PesepBHOE Bpemst 8 bubmorera LOK

https://m.edso0.ru/7f41837c
OBHIEE KOJIMYECTBO YACOB I10 68

[NPOIT'PAMME




9 KUIIACC

Kosau4vecTBO 4acoB DJIEeKTPOHHbIE
HaumeHnoBaHue pa3esioB H TeM uugpoBbie
Ne i/t P Konrposbubie | IIpakrnyeckue (udp )
NMPOrpamMMbl Bcero oOpa3oBarte/ibHbIE
padoThbI padoThbI
pecypchbl
Pa3nen 1. BenmecTBO M XUMHYECKHE PeaKIIUH
11 [loBTOpEHUE U yriydienne 3HaHUI 5 1 bu6muotexa LIOK
' OCHOBHBIX pa3JIejioB Kypca 8 Kiacca https://m.edso0.ru/7f41a636
OcHOBHBIE 3aKOHOMEPHOCTH XUMHUYECKIX bubnnoreka [IOK
12 . 4
peakuui https://m.edsoo.ru/7f41a636
13 DJNIEKTPOIUTHYECKAS JUCCOIHAITHS. 8 1 1 bu6nuoreka IIOK
' XUMHYECKUE PEaKIMU B paCTBOpax https://m.edsoo.ru/7f41a636
Htoro mo pazneny 17
Pa3zgen 2. HemeTa/uibl M UX COeIMHEHUS
21 OO611as xapakTepruCcTUKa XUMHUIECKIX 4 1 bubnmnoreka [IOK
' aneMeHToB VIIA-rpynnsl. ["anorenst https://m.edsoo.ru/7f41a636
OO01mas xapaKTepUCTHUKA XUMHUUECKUX
2.2 snemeHToB VIA-rpynnel. Cepa u eé 6 bubmorexa [OK
' PYHTRL 6P https://m.edsoo.ru/7f41a636
COGIMHEHUS
OO01mmas XxapakTepuCcTUKa XUMHYECKHIX
2.3 aneMeHTOB VA-rpynmnsl. A30T, pocdop 1 ux 7 1 bubmorexa [OK
' PYHHBL ’ P https://m.eds00.ru/7f41a636
COCIMHEHUS
OO01mas xapaKTepUCTHUKA XUMHUECKUX
2.4 sanemeHToB [VA-rpynnel. Yraepoa u 8 1 2 bubmorexa [OK
' y PYIHBL pol https://m.eds00.ru/7f41a636
KPEMHUI U UX COSANHECHUS
Hroro no pazneny 25




Pa3znen 3. MeTa/uibl H HX COCAUMHCHUSA

. bubnmoreka [IOK
3.1 Obmwe cBoiicTBa MCTaIIOB 4 https://m.edsoo.ru/7f41a636
. bubnmoreka [IOK
3.2 Baxueiime Metaisl U UX COSIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro mo pazneny 20
Pa3nes 4. Xumus M OKpy KaIas cpeaa
41 B TBa M MaTEpHUAJILI B 5)KU3HU YEJIOBEKA 3 bubmorexa LIOK
' etiee P T https://m.edsoo.ru/7f41a636
Hroro mo pazneny 3
p 3 bubmuoreka IIOK
C3CPBHOC BpeMA https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YHACOB I10 ITPOTPAMME 68




MNOYPOYHOE INTAHUPOBAHME 8 KJIACC

KosmyecrBo DJIeKTpOoHHbIe HU(pPOBbIE
Ne Tema ypoka 4acoB Jara uzyyeHus o0pa3oBaTejibHbIE Pecypchl
n/n
Bcero
[Ipenmer xumuun. Posib XuMUM B KU3HU
1 qeroBeKa 1 bub6auoreka IIOK
' https://m.edsoo.ru/ff0d210c
Tena u BeniecTna.
5 ITonsiTvie 0 METOAAX TTO3HAHUS B XUMUHU. 1 but6mmoreka [IOK
https://m.edsoo.ru/ff0d227e
[IpaxTuueckas pabora Ne 1
«[IpaBuna paboTHI B 1abOpaTOpuu U
3 1} IEéMBI 06p AICHUS C JIa6I()) aTI()) HBIM 1 bubmmorexa [TOK
P patt patop https://m.edsoo.ru/ff0d23dc
000pyIOBAaHUEM
UYucTeie BemecTBa 1 cMecH. CriocoObl
4 pazzeneHusi cMecen 1 bubmorexa [OK
https://m.edsoo.ru/ff0d26ca
[TpakTuyeckas paborta Ne 2
5 «Paznenenue cmecei (Ha 1 bubnmoreka [JOK
MIpUMepE OUNCTKU TTOBAPEHHOMN COJIN )» https://m.edsoo.ru/ff0d28c8
bu6nmoreka IIOK
6 A 1
TOMBI H MOJICKYIIBL https://m.edsoo.ru/ff0d2a6¢c
XHUMHYECKUE DJIEMEHTHI. 3HAKU
bu6mmoreka IIOK
7 (CUMBOJIBI) XUMHUYECKUX FJIEMEHTOB 1

https://m.edsoo.ru/ff0d2be8




8 XUMHYECKHE DIIEMEHTEL
bu6mmoreka IIOK
https://m.edsoo.ru/ff0d2be8
9 [IpocTeie u crokHBIE BEIECTBA bu6nuoreka [{OK
https://m.edsoo.ru/ff0d2a6c¢
10 ATOMHO-MOJIEKYJIIPHOE YUEHUE bubnuoreka [IOK
https://m.edsoo.ru/ff0d2d50
3aK0H MOCTOSIHCTBA COCTaBa BEIIECTB.
Xumudeckast dhopmyiaa. BaaeHTHOCTD
1 $opwy bubmuorexa [IOK
aTOMOB XMMHUYECKUX DJIEMEHTOB https://m.edsoo.ru/ffod2eae
OTHOCHTENbLHAA aTOMHAs Macca.
bubmuorexa [IOK
12 OTHOCHUTENBbHAS MOJIEKYJIIpHAs Macca
https://m.edsoo.ru/ff0d323c
MaccoBast o151 XHMHYECKOTI'0 3JIeMEHTA B
13 coe HHeHHII[/I bubmuorexa [JOK
a https://m.edsoo.ru/ff0d350c
14 KonuuecTBo BemectBa. Monb. MomnspHas bu6nuoreka [JOK
macca https://m.edsoo.ru/ff0d5230
dusnueckre 1 XUMUYECKHE
bu6mmoreka IIOK
15 SIBIICHUSL. XMMUYECKasi peaKIus

https://m.edsoo.ru/ff0d37fa




Kontponbnas padorta Nel mo teme

bubmmoreka IIOK

16 «BelecTBa 1 XUMUUECKHE PEAKIIHI
t peait https://m.eds00.ru/ff0d4290
Bo3nyx — cmech razos. CoctaB Bo3ayxa.

17 Kucnopon bubnumoreka IIOK
— BJIEMEHT U IPOCTOE https://m.edsoo.ru/ff0d448e
BemiecTBo. O30H
du3nYecKre U XMMUYECKHE CBOMCTBA
KHUCI0po/a (peaKInu OKUCICHUSI, TOPCHHE).

18 HOH?ITI:/IG o 6( P P ) bu6mmoreka IIOK

https://m.edsoo.ru/ff0d4614
OKCHJIaX
CriocoOsI mostyueHus
19 KHCJI0pOJia B 1a00paToOpru 1 bubmmorexa [TOK

PO paTop https://m.edsoo.ru/ff0d497a
npoMeblIieHHoCTH. [IpuMenenune Kkuciopoaa
TennoBoil 3ppext xummueckoi
peaxiuu, MoHATHE O

20 TEPMOXUMUYECKOM YPAaBHEHUU, DK30- bubnuoreka I[{OK
Y DHJIOTEPMUUYECKUX PEAKIUAX https://m.edsoo.ru/ff0d4790
Tomnuso (HedTh, yroyib U MeTaH).

21 3arpsi3sHEHHE BO3/1yXa, CIOCOOBI €T0 bubnuotexa [IOK
MIPEIOTBPALLEHUS https://m.edsoo.ru/ff0d4c4a
[TpakTuueckas pabora Ne 3 mo Teme

99 «ITomydenne u cobrpanue Kucaopoaa, bubnmnoreka [JOK

W3y4YEHUE €r0 CBOMCTB)

https://m.edsoo.ru/ff0d4ae2




Bomopoa — sneMeHT U mpocToe BEIIECTRO.

23 u bubmmoreka IIOK
AROACICHIE B HPHPOAC https://m.edso0.ru/ff0d4dd0
dusnyeckue €CKHUE CBOMCTBA
y HU3UYCCKUE U XUMUYCCKHUE CBOMCTB Bu6morexa LIOK
BOAOPOAA. https://m.edso0.ru/ff0d4dd0
[Ipumenenue Bomopoaa
o5 IlonsATHE O KUCIIOTaX U CONSIX bubmmoreka IIOK
https://m.edsoo.ru/ff0d50d2
[IpaxTuueckas pabora Ne 4 o teme
26 «[lomy4yenue u coOupanue BOJOpoIa, bu6nuoreka [IOK
M3y4YEHUE €ro CBOMCTBY» https://m.edsoo.ru/ff0d4f42
97 MousipHblii 00bEM ra3zoB. 3aKkoH ABOTajpo bubnuoreka LIOK
https://m.edsoo.ru/ff0d542e
Brruncienns o0béMa, KOIHYECTBa
" BEIIECTBA Ta3a Mo ero I/I3BeC”éH?My BuGiorexa LIOK
KOTHICCTBRY BEIIECTRA M OOBEMY https://m.edsoo.ru/ff0d55a0
29 du3nvecKkrue 1 XMMUIECKHE CBOMCTBA BOIBI bu6mmoreka [IOK
https://m.edsoo.ru/ff0d587a
30 CocraB ocHoBanuii. [lonsitre 00 bubnuoteka [IOK
WHJIUKATOpax https://m.edsoo.ru/ff0d59e2
Bona kak pactBoputens. HaceieHnHbie u
" HEHACBIIIEHHBIE PACTBOPHI. Bu6mrorexa [IOK
https://m.edsoo.ru/ff0d5b40
32 MaccoBasi 107151 BEIECTBA B PACTBOPE Bu6morexa [TOK

https://m.edsoo.ru/ff0d5b40




[TpakTrueckas padorta Ne 5 mo teme
«[IpuroroBiienue pacTBOpOB C

bu6mmoreka IIOK

33 . . .
Onpeﬂeﬂ?HHOH MACCOBOH HOTIeH https://m.edsoo.ru/ff0d5eba
PacTBOPEHHOTO BELIECTBAY
Kontponbnas padora Ne2 o

34 teme «Kucnopoa. Bogopoa. Boga» bubmmorexa LIOK

PO BOAOPOLL BOA https://m.eds00.ru/ff0d6342
OKCHUJIBL: COCTaB,
bubmuorexa [IOK
35 Kiaccu(uKanms, HOMEHKJIATypa
https://m.edsoo.ru/ff0d664e
[TonydyeHnue U XUMHUYECKUE CBOMCTBA

36 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX bu6nunorexa [IOK
OKCHJIOB https://m.edsoo.ru/ff0d664e
OcHOBaHU: COCTaB,

37 KJ1accu(uKanys, HOMEHKIIaTypa bubmmorexa LIOK

A, P https://m.edsoo.ru/ff0d67ca

38 [losnydyeHne n XuMu4eCKre CBOUCTBA bub6nuoreka LIOK
OCHOBaHUH https://m.edsoo.ru/ff0d67ca
Kucnotst: cocras,

39 KJ1acCuUKAIIUS bubmorexa [TOK

’ https://m.edsoo.ru/ff0dfee2
HOMEHKJIaTypa
40 [Tonyyenne n XUMHYECKHE CBOWCTBA KUCIIOT bubnuoreka [IOK
https://m.edsoo.ru/ffOdfee2
Conu (cpenHue): HOMEHKIATYPA,
a1 CIIOCOOBI TOJTYYCHH S, XUMHUIECKHE bubnmnorexa [JOK

CBOMCTBa

https://m.edsoo.ru/00ad9474




[TpakTudeckas padora Ne 6. Pemenne

A2 SKCIIEPUMEHTAIBHBIX 3a7a4 bu6nuoreka [{OK
110 TeMe «OCHOBHBIE KJIACChl HEOPTAHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIMHEHUN
['enernueckas cBSI3b MEXIY
43 KJIaCCaMH HEOPTraHUYECKUX COCAMHEHUN buomorexa LIOK
P https://m.edsoo.ru/00ad9a50
KonTponbnas padorta Ne3 no teme
44 "OCHOBHBIE KJIACChl HEOPTaHUUECKUX bubnuoreka [IOK
coequHeHun" https://m.edsoo.ru/00ad9ela
[Iepnonnueckuit 3akoH u [lepuoanueckas
45 chCTEMA XUMHUYECKUX 3eMeHToB [[. 1. but6mmoreka [IOK
Meunneneesa https://m.edsoo.ru/00ada52c
46 [Iepuonsl, rpynimsl, HOATPYIIIBI bubnuoreka I[{OK
https://m.edsoo.ru/00ada52c
47 Crpoenue aromoB. CoCTaB aTOMHBIX SEP. bubnuoteka [IOK
N3oromnsl https://m.edsoo.ru/00ada342
CtpoeHue 37eKTPOHHBIX 000J0Y€K aTOMOB
48 3JIEMEHTOB bubmuorexa [IOK
[Tepuonnueckoit cucremsl /. 1. Menneneesa https://m.edsoo.ru/00adaébc
XapakTeprucTuKa XUMHUYECKOTO DJIEMEHTA 110
ero noJioxkeHuro B Ilepuoanueckon cucreme
bubnuoteka [IOK
49 J1. 1. Menneneena 1

https://m.edsoo.ru/00ada824




50

3nauenue [lepuoguyeckoro 3akoHa
IUIS Pa3BUTHUS HAYKU U

npaktuku. /. 1. MenneneeB — yuéHblid bubmmorexa TIOK
p I A yi ’ https://m.edsoo.ru/00ada96e
nmegaror u I‘pa)KI[aHI/IH
DIEKTPOOTPHULIATEIIFHOCTD
51 aTOM(T)E XI/ITj[)HtLI[eCKHx JJIEMEHTOB bubmmorexa [IOK
https://m.edso00.ru/00adaab8
bub6auoreka IIOK
52 u
OHHas XMMITHECKas CBAh https://m.edsoo.ru/00adac34
53 KoBasieHTHas1 noJisipHast XuMAYECKast bubnuoreka [IOK
CBSI3b https://m.edso00.ru/00adaab8
54 KoBasieHTHas1 HENOJIApHAs XUMHAYECKAst bubnuoreka LIOK
CBS3b https://m.edsoo.ru/00adaab9
bub6auoreka IIOK
55 C
TEHCHb OKHCIICHHA https://m.edsoo.ru/00adae28
OKHUCIIATENIBFHO- BOCCTAHOBUTEIILHEIE
56 caKIL bu6mmoreka [IOK
peart https://m.edso0.ru/00adb076
57 OKHUCIIATENBHO- BOCCTAHOBUTEIILHEIE
bu6mmoreka IIOK
peaxiuu
https://m.edso0.ru/00adb076
58 OKHUCIIATENIBFHO- BOCCTAHOBUTEIILHEIE
bu6mmorexa [IOK
peaKIum
https://m.edso0.ru/00adb076
59 OKucauTeny u BOCCTAaHOBUTEIHN bubnuoteka [IOK
https://m.edso0.ru/00adb076
KonTponbnas pabora Ne4 o teme
bu6mmorexa IIOK
60 «CtpoeHue aToMma.

XUMHAYECKas CBA3b)

https://m.edsoo.ru/00adb486




Pe3epBHbIil ypoK.

. bu6mmoreka IIOK
61 O0001IEHNE ¥ cUCcTEMATU3alAs 3HAHAI 1 https://m.edsoo.ru/00adb33c
PesepsuElil ypok. O6001IIEHNE U
62 CI/ICTIe)MaTI/BZpI/ISI 3HAHUHI 1 Bubmorexa OK
1 https://m.edsoo.ru/00ad9cb?2
P % . 06006
6368 cucrewammmnns i 6 BuGorera 11K
I https://m.edsoo.ru/ff0d61c6
OBILIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME




9 KJIACC

KosmuectBo JIEKTPOHHBIE
Ne 4acoB aTa uudpoBbIe
Tema ypoka A bp
n/n H3y4eHust oOpa3oBareJIbHbIE
Bcero
pecypcbl
[lepuoanueckuii 3aK0OH.

1 [leproguuaeckas cucrema 1 bubnnorexa LIOK
XUMHYECKUX DIIEMEHTOB https://m.edsoo.ru/00adb59e
. . MenneneeBa
3aKOHOMEPHOCTH B

5 M3MEHECHUHU CBOWCTB 1 bubnuoreka IIOK
XUMHUYECKUX DIIEMEHTOB https://m.edsoo.ru/00adb6b6
IIEPBBIX TPEX MEPUOIOB
Knaccuduxauus n

3 HOMEHKIATVDA 1 bubmmoreka [IOK

P https://m.edsoo.ru/00adb7e2
HEOPraHMYECKUX BEIIECTB
Buasl xuMuueckon cBsA3n
bubmmoteka [IOK
4 U TUIBI KPUCTAIUIMYECKUX 1

.. https://m.edsoo.ru/00adbac6
peméToK
KonTponbHnas padora Nel
o Teme «IloBTopenue u

5 yri1yOfeHre 3HaHu| 1
OCHOBHBIX pa3/IeNioB Kypca
8 ximacca»

Kuaccuduxarms
6 XUMHYECKUX PEAKIINI 110 1 bubmorexa LIOK
P https://m.edsoo.ru/00adbch0
Pa3IMYHBIM IPU3HAKAM
[TonsaTne o ckopoctn

7 XUMHYECKON PEaKLIUH. 1 bubmuotexa LIOK
IToHsTHE O TOMOT€HHBIX U https://m.edsoo.ru/00adbe9a
TeTEPOTEeHHBIX PEAKITUSIX
TlonsTHE O XUMHUYECKOM
paBHOBecuH. DaKkTOpHI,

8 BIIUSIOIINE HA CKOPOCTh 1 Bbu6nuoreka IIOK
XAMHUYECKON PEaKuu U https://m.edsoo.ru/00adc28c
MTOJIO’KEHHUE XMMHYECKOTO
paBHOBECHS
OKUCIINTENHHO-

but6mmoreka [IOK
9 BOCCTaHOBHTENbHEIC 1

peaKiuu

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




Teopus

10 ANEKTPOJIUTUYECKOM bubnmnoreka [IOK
nucconuanuy. CUIbHBIC U https://m.edsoo.ru/00adcd68
cia0bble JIEKTPOIUTHI

11 WNounnble ypaBHEeHUs bu6mmoteka LIOK
peaKuuii https://m.edsoo.ru/00add448
XHUMHUYECKHE CBOICTBA
KHUCJIOT ¥ OCHOBAHUM B

12 CBETE MpEJCTaBICHUN 00 bubmorexa [OK

N https://m.edsoo.ru/00add5d8
AIEKTPOIUTHICCKOM
JIACCOIUAIIAN
XUMHYECKHUE CBOMCTBA
COJICH B CBETE
13 MpeACTaBICHUIN 00 bubnmorexa [OK
. https://m.edsoo.ru/00add8b?2
AIEKTPOTUTHICCKON
JIACCOIUAIIAN

1 ITonsATHE O TUAPOIU3E bubnuoreka [IOK
coJe https://m.edsoo.ru/00add9d4

15 O6o0mmeHue u bubnuoreka IIOK
cUcTEMATHU3ALN 3HAHUN https://m.edsoo.ru/00addd12
[TpakTuueckas padora No

16 1. «Pemenue bubmmoteka [IOK
SKCIIEPUMEHTAIIBHBIX https://m.edsoo.ru/00addbfa
3a1a9»

KontponbHast pabota Ne2
10 TeMe

17 «ONEKTPOTUTUIECKAST bubnnoreka [IOK
JUCCOIHAIIHS. https://m.edsoo.ru/00addecO
XUMUYECKUE PEAKIINU B
pacTBopax»

OO0mas xapakTepucTUKa

18 rajjoreHoB. XUMHYCCKHE bu6nuoreka IIOK
CBOMCTBA Ha ITpUMeEpe https://m.edsoo.ru/00addfe2
xJiopa
XiopoBogopon. ConsiHas

19 KHUCIIOTa, XUMUYCCKHE Bbu6nuoreka IIOK
CBOICTBA, MTOJTYyYEHHUE, https://m.edsoo.ru/00ade104
MPUMEHEHUE
[TpakTrueckas pabota Ne

but6mmoreka [IOK
20 2 1o Teme «Ilonmyuenune

COJISTHOM KHMCIIOTBHI,

https://m.edsoo.ru/00ade348

M3y4EHHE €€ CBOKICTBY




Bruucnenud no
YPaBHEHUAM XUMUYECKUX

Bbubnuoreka IIOK

21 peaKuii, €Clid OJIMH U3 https://m.edsoo.ru/00ade488
pEareHTOB JIaH B U30BITKE

99 OO0m1as xapakTepUCTHKA bubnmoreka [IOK
31emMeHTOB VIA-rpynmsl https://m.edsoo.ru/00ade64a
AJIOTpOIHBIE
MOAU(HUKAIIIH CEPBHI.

93 Haxoxnenue cepol u e€ bu6mmoreka IIOK
COCIMHEHUI B MPUPOJIC. https://m.edsoo.ru/00ade64a
XuUMHYECKHE CBONCTBA
Cephl

u | e e

. https://m.edsoo.ru/00ade802
XHMHYECKHE CBOMCTBA
Oxkcuppl ceprl. CepHas

o5 KHCIIO0Ta, (PU3UYecKue u bu6nmoreka IIOK
XHUMUYECKHE CBOMCTBA, https://m.edsoo.ru/00adea28
MIPUMECHECHUE
XHUMHUYECKUE PEAKIIHH,

JIe)KaIIMe B OCHOBE
IIPOMBIIIIEHHOT O crloco0a

26 MIOJIyYEHUS CEPHOI bubmuoteka LIOK
KUCIIOTBI. XUMHUYECKOE https://m.edsoo.ru/00adec8a
3arpsi3HEHUE
OKPY’KaroIlle cpebl
COCJTMHEHUSIMU CEPhI
Beruucnenue maccoBoit

27 JIONTU BBIXO/1a MPOJIYKTa bubmmorexa [OK
peaximu https://m.edsoo.ru/00adec8a
OO01mas xapakTepuCcTHKa
AJIEMEHTOB V A-TPYIIIBI.

28 A3or, pacnpOCTp:g:HHe B bubmmorexa [IOK

https://m.edsoo.ru/00adeea6
npupoe, GU3NYECKue u
XHMHYECKHES CBOHCTBA
AMMuak, ero puznvecKue
29 1 XHMHYECKHE CBOMCTBA bubmorexa [OK
’ https://m.edsoo.ru/00adf004
MOJIy4YE€HUE U IPUMEHEHUE
30 [IpakTuueckas padora Ne bubmuoteka LIOK

3 no Teme «Ilomyuenne

https://m.edsoo.ru/00adf180

aMMHAKa, U3yYEHUE ET0
CBOMCTB»




A3oTHas KucioTa, eé

31 busnueckue u bubmorexa [OK
. https://m.edsoo.ru/00adf306
XUMUYECKHE CBOMCTBA
Hcnonp3oBaHue HUTPATOB
Y COJIE aMMOHMS B
KaueCTBE MHUHEPAIbHBIX
32 ynobpenuit. XumMuueckoe bubmmorexa [OK
https://m.edsoo.ru/00adf518
3arpsi3HEHUE
OKpYXKarollen cpebl
COCIMHEHUSIMU a30Ta
®docdop. Oxeup pocdopa
V) u pocpopnas

33 f(ﬂ():no?a, (1()1)H3II)/I‘IGCKI/IG u bubmorexa [IOK
XEMEeCKHe CBOHCTB, https://m.edsoo.ru/00adf68a
MOJIy4YEHHUE
Hcnons3oBanue
docdaroB B KauecTBe

34 MUHEpaTbHBIX bubnuoreka [IOK
yaoOpeHuid. 3arpsi3HeHne https://m.edsoo.ru/00adfc20
IIPUPOJHON Cpebl
¢docharamu
VYraepon,

35 pacnpocTpaHeHue B bubnuoreka LIOK
npupojie, punyeckue u https://m.edsoo.ru/00adfd9c
XUMUYECKHUE CBOKCTBA
Oxkcuppl yriaepoaa, ux
¢duznueckue u

36 XHUMHUYECKHE CBOMCTRA. bubmmoreka [IOK
OKOJIOrHYECKHE https://m.edsoo.ru/00adfebe
POOJIEMBI, CBI3aHHBIE C
okcusom yriepoaa (IV)

37 YronbpHas KUCIIOTA U €€ bubnuoreka [IOK
COIM https://m.edsoo.ru/00ae006c
[TpakTuaeckast padota Ne
4 no teme "llonyuenue

38 YTIJIEKHUCIIOTO Ta3a. Bubmrorexa LIOK

https://m.edsoo.ru/00ae027e
KauecTBennas peakius Ha
KapOoHaT-uoH"

39 IlepBoHavanbHbIE bu6moreka [{OK

HOHATHUS 00 https://m.edsoo.ru/00ae054e




OpPraHn4YCCKUX BCHICCTBAX
KaK O COCIIMHEHHSIX
yriepoja

Kpemnwii u ero

bubnuoreka ITOK

40 COEIMHEHUS https://m.edso0.ru/00ae080a
[TpakTrueckas padora No
5. Pemienue

41 AKCIIEPUMEHTAIBHBIX bubnnorexa [IOK
3a/1a4 10 TeMe https://m.edsoo.ru/00ae0bf2
«Baxueunme HeMeTalibl
Y UX COCTMHCHUS»

KonTponbHas padota Ne3

42 o TeMe «Baxnenue bubnuoreka [IOK
HEMETAJUIbI U UX https://m.edsoo.ru/00ae0el8
COCITUHEHUS
OOm1ast xapaKTepuCTHKA
XUMHUYECKHUX IJIEMEHTOB
— METaJIJIOB.

43 Mertamm4deckasi CBsI3b U bubmuoreka [IOK
MeTaJUTM4ecKas https://m.edso00.ru/00ae103e
KpUCTAJTMYECKast
pemiétka. uznveckue
CBOKMCTBa METAJLIOB
XUMHUUYECKHE CBOMCTBA

44 METAJIJIOB. bu6nuoreka IIOK
DNEKTPOXUMHUUECKHUI Psilt https://m.edsoo.ru/00ae1156
HaIpsSHKEHUH METAIIIIOB
OO6m1ue crocoOs
MOJTYYCHUST METAJIIOB.

CnnaBbl. Beruucnenus mo
45 YpaBHEHUSIM XUMHUYECKUX bubmmorexa [HOK
. https://m.edsoo.ru/00ae1156
peaxkinii, ecu OJIUH U3
peareHTOB COJEPKUT
pUMecH

16 [TonsTHE O KOppO3UH bu6mmoreka [{OK
METaJUIOB https://m.edsoo.ru/00ae1278

bu6nuoreka IIOK

47 [enormpte MeTanTb! https://m.edsoo.ru/00ae14b2

48 OKcHuAbI ¥ THIPOKCHIBI bubnuotexa [IOK
HATpUs U Kaaus https://m.edsoo.ru/00ae14b2

49 [Ilenoyno3emenbHbIE bubmorexa [OK

https://m.edsoo.ru/00ae15e8




METAJUIBI — KaJIbIAN U
MarHui

Baxkneimue coenuHeHns

bubnuoreka IIOK

50 KLU https://m.edsoo.ru/00ae15e8
51 O06o0meHue u
CHUCTeMaTH3aIus 3HaHUU
52 JKEcTKoCTh BOALI U bubmuoreka IIOK
CIOCcOObI €€ yCTpaHEeHUs https://m.edsoo.ru/00ae1886
[IpaxkTuueckast pabora Ne
53 6 mo teme "XKEcTKOCTh bubmuoreka [IOK
BOJIBI U METOJIBI €6 https://m.edsoo.ru/00aelae8
ycTpaHeHus"
. bubmuoreka [IOK
>4 AsmomuiHi https://m.edsoo.ru/00ae1c64
55 AmdoTepHbIe CBOICTBa bubnuoreka LIOK
OKCHJIa ¥ THIPOKCHIA https://m.edso0.ru/00ael1c64
bubmuoreka [IOK
o Keieso https://m.edsoo.ru/00ae1d86
OKCHUBl, THAPOKCUIBI U
57 COJIH JKee3a ?I 1) 1 xene3a bubnnorexa [IOK
(1) https://m.edsoo.ru/00ae35e6
58 O06o0061IEHNE U
CHUCTeMaTH3aIusl 3HAaHUH
[IpakTnueckas padota Ne
7. Petienue
59 JKCIIEPUMEHTAIIBHBIX bubnuoreka [IOK
337124 110 TEME https://m.edsoo.ru/00ae3de8
«BakHenmnie MeTaiibl 1
HX COCTMHCHUS
Brrancaenus mo
ypaBHEHUSIM XUMHUYECKUX
peakimii, ecu OJIUH U3
60 peareHToB JaH B U30bITKE bu6moreka [HOK
WJIU COAEPIKUT IIPUMECH. https://m.edso0.ru/00ae1750
Brranciaenus MmaccoBoi
JIOJIA BBIXOJ1a TIPOTYKTa
peaKiuu
61 O6o0meHue u
CHUCTEMaTH3aIusl 3HAHUH
62 KonTponbHas padota Ne4

o teMe «Bakneimue




METaJLTBI i UX
COCITUHEHUS
BeliecTBa u MaTepualibl B
63 no;l:e HEBHOM X(I/II;HI/I 1 bubmorexa [OK
. https://m.edsoo.ru/00ae3f50
YyeJloBeKa
64 XHUMHUYECKOE 3arpsA3HEHHE 1 bubnmoreka [IOK
OKpYKarlollle cpebl https://m.edso0.ru/00ae4270
65 Ponb xumuu B penieHnu 1 bu6mmoteka LIOK
9KOJIOTHYECKHUX MPoOIeM https://m.edso0.ru/00ae4270
PezepBHBIit ypok.
66 0 60? eHHeyE 1 bubnuoreka IIOK
m . https://m.edsoo.ru/00ae0d0a
cUCTeMaTH3aIys 3HaHUH
PesepBHBII ypoOK.
67 O6o0meHue u 1 bubmmorexa [OK
. https://m.edso0.ru/00adb33c
cUCTeMaTH3aIus 3HaHUH
Pe3epBHBIit ypoK.
68 0 60g eHI/IeyE 1 bubmmoteka [IOK
m . https://m.edsoo.ru/00ad9ch?2
cUcTeMaTH3alys 3HaHUH
OBUIEE KOJIMYECTBO 68

YACOBIIO [TIPOTPAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA30BATEJILHOIO
MPOLIECCA

OBSIBATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YUEHUKA
e Tabpuensu O.C., Octpoymon N.I"., Cnankos C.A. Xumus 8
kiacc.- AO"UznarensctBo " [Ipocsenienne”,2023
e Tabpuensu O.C., Octpoymon U.I'., CnagkoB C.A. Xumus
9xuacc.- M.:Ilpocsenienne,2024

METOJINYECKHUE MATEPHUAJIBI JJISA YUUTEJIA

1. T'abpuensa O. C., BockoboiinukoBa H. Il., AmykoBa A. B. HacronbHas kHura
yantens. Xumus. 8 k.. Meroaudyeckoe nmocodue. - M.: Jlpoda, 2021.

2. l'abpuensa O. C., AmykoBa A. B. Terpaap s 1a0OpaTOPHBIX OIBITOB H
npaktuyeckux pador. 8 k. K yueOnuky O. C. I'aOpuensna «Xumus. 8 Kiaccy.
M.:Ipoda,2022.

3. I'abpuensn, O. C. Meroguueckoe mocodue k yaeonuky O. C. ['abpuensna
«Xumus». 8 xmacc / O. C. I'abpuensn. — M.: [poda, 2021. — 100.

4, TabpuensH, O. C. Meroanueckoe mmocooue k yueOuuky O. C. ['abpuensna
«Xumus». 9 xmace / O. C. TI'abpuensn. — M.: [Ipoda, 2021. — 108.

5. Xumus: TexHojornyeckue kaptel kK yueOHuKy O. C. l'abpuensna «Xumwus. 8
Kiacce»: metoaudeckoe mocodue / JI. 1. Acanosa. — M. : JIpoda, 2020

6. Xumusa : TexHomorndeckue kKaptel K ydeObnuky O. C. I'abpumensna «Xumwus. 9
Kiaccey»: mMetoaudeckoe mocodue / JI. M. Acanoa. — M. : JIpoda, 2018

7. Xumus. 8 wi.: KontpombHble W mpoBepouHble paboTel k yueOHMKy O. C.
[Nabpuensna «Xumus. 8» / O. C. I'abpuensn, [1. H. bepeskun, A. A. Ymakosa u ap. -
M.: dpoda, 2022.

HOUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBlI MU PECYPCbl CETH
HUHTEPHET



http://www.chemnet.ru I"azera «Xumusi» 1 callT U1 yauTens « 5 ity Ha ypok
xumum» http://him.1september.ru

Enunas xomnexius LIOP: IlpeameTHast koswekuus « Xumus» http://school-
collection.edu.ru/collection/chemistry

EcrecTBeHHO- HayuyHbIe dKCIIepuMeHThL: xuMus. Kosmekuus Poccuiickoro
obmeoOpaszoBareIpHOrO TTopTaia http://experiment.edu.ru

AJIXUMUK: caiit JI.IO. Anuk6eposoii http://www alhimik.ru Beepoccuiickast

OJIMMIIMAJIA IIKOJBHUKOB 110 xumuu http://chem.rusolymp.ru

Oprannueckast XUMUsL: JEKTPOHHBIA YUEOHUK JIJIS1 CPEHEHN IIKOJIbI

http://www.chemistry.ssu.samara.ru

OTKpbITHIH KOJuTemK: Xumus http://www.chemistry.ru

I[I/ICTaHHI/IOHHaSI OJIMMIINaaa 110 XuMHH: TGHGKOMMYHI/IKaI_II/IOHHIJﬁ

00pa3oBaTeNbHbIN MPOEKT


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://experiment.edu.ru/
http://www/
http://chem.rusolymp.ru/
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ru/
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