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IHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XMMHHM Ha YPOBHE OCHOBHOTO OOmIEro oOpa3oBaHMsA COCTaBJICHAa Ha OCHOBE
TpeOOBaHMH K pe3ylibTaTaM OCBOCHHUSI OCHOBHOM 00pa30oBaTEIbHON MPOrpaMMbl OCHOBHOTO OOIIET0
oOpaszoBanus, mpenacraBieHHbIx B @I'OC OOO, a Taxke Ha OCHOBE (enepanbHON pabodei
MPOrpaMMbl BOCITUTAHHUSA U C yYETOM KOHIICTIIIMH IMPETOAaBaHusl YIeOHOrO mpenmMeTa «XuMHs» B
o0Opa3oBaTeNIbHBIX opranm3ausx Poccuiickoit denepamum.

Ha 6a3e mentpa «Touka pocra» oOecrmeuynBaeTcsi peann3anusi 00pa3oBaTEIbHBIX MPOTPaAMM
€CTECTBEHHOHAayYHOM M TEXHOJOTMYECKOW HampaBlIE€HHOCTEH, pa3pabOTaHHBIX B COOTBETCTBUU C
TpeOOBaHUSAMHU 3aKOHOIATENHCTBA B chepe 00pa3oBaHus U ¢ yUeTOM pekoMeHaanuii denepanibHOTO
omeparopa ydeOHOoro mpeamera «Xumusi». OOpazoBaTenpHass MporpaMma  IMO3BOJIAET
MHTErpUPOBATh peaIu3yeMble 3/1eCh MOJXOMbl, CTPYKTYpY M COJE€p)KaHHWE INpU OpraHu3aluu
oOyueHuss xuMuM B 8—9 KiaccaX, BBICTPOGHHOM Ha 0a3e J1000ro U3 JOCTYNHBIX Y4eOHO-
Metoaudeckux komruiekcoB (YMK). Hcnonb3oBanue oOopyaoBaHusi 1eHtpa «Touka poctay
MO3BOJISIET CO3JaTh YCIOBUS:

® /ISl paCUIMPEHHUS COJIEPKaHuUs IKOJIBHOTO XUMUYECKOT0 00pa30BaHMUs;

® /1715 TIOBBIIIEHHS [T03HABATEIbHON aKTUBHOCTH 00Y4alOIUXCsl B €CTECTBEHHOHAYYHOM 001acTu;

e JUId pa3BUTHS JIMYHOCTH pebeHKa B Tpolecce OOydyeHUs XUMHH, €ro CrocoOHOCTEH,
(hopMUPOBAHHS U YIOBJIETBOPEHUS COIMATHHO 3HAYNMBIX HHTEPECOB U IOTPEOHOCTEIH;

*IUIsT Pa0OTHI C OJNAPECHHBIMU IITKOJLHUKAMH, OPTaHW3aIlMd WX Pa3BUTHS B Pa3IHMYHBIX 00IaCTIX
00paszoBaTelIbHOM, TBOpYECKOW aesTenbHOCTU. [IpuMmensisi mudpoBbie 1ad0OpaTopuu Ha ypoKax
XMUMHH, yYalldecss CMOTYT BBINOJIHUTH MHOKECTBO JaOOPAaTOPHBIX pabOT M SKCIEPUMEHTOB IO
MporpaMMe OCHOBHOM IIKOJIBI.

[IporpamMma mo XuMuu Ja€T MpeACTaBICHUE O LENAX, 00mel cTpaTeruu oOydyeHus, BOCIIUTAHUS U
pa3BUTHSA OOYYArOIIMXCSl CPEICTBAMH Yy4eOHOTO TIpeIMeTa, YCTaHABIMBAaeT 00s3aTeIbHOE
MpeIMETHOE CoJiepKaHue, MpeaycCMaTpUBaeT paclpeiesieHue ero mno KjiaccaMm U CTPyKTypUpOBaHHE
[0 paslenaM U TeMaM IPOrpaMMbl MO XHWMHUH, ONpPEAEseT KOJUYECTBEHHbIE U KayeCTBEHHbBIE
XapaKTEePUCTUKHU COJIEPIKaHUs, PEKOMEHIyEMYIO MOCIIEeI0BATeIbHOCTh U3yYCHHs] XUMUU C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKM Y4eOHOro TMpoliecca, BO3PACTHBIX
0coOeHHOCTEH 00yJaromuxcs, onpeaesseT BO3MOKHOCTH NPpeAMETa Ui peain3aiuu TpeOoBaHu K
pe3yibTaTaM OCBOCHHSI OCHOBHOM 00Opa3oBaTeNbHOM MpOrpaMMbl HA YPOBHE OCHOBHOIO OOIEro
o0Opa3oBaHus, a TaKke TPeOOBAHUN K pe3ylbTaTaM OOY4YeHHs XMMUU Ha YPOBHE Iiesiel U3y4YEeHHUS
mpeiMeTa M OCHOBHBIX BHJIOB Yy4eOHO-MO3HABATEILHON JIEATEIBHOCTH OOydaromerocs 1o
OCBOEHHIO Y4€OHOTO CO/IeP KaHMUSL.

3HaHHE XUMHUHU CIYKUT OCHOBOW Il (OPMUPOBAHHUS MHPOBO33PEHHS OOy4alomerocs, ero
MIPEJICTaBJICHUI O MaTepUaIbHOM E€IUHCTBE MHUPA, BAXKHYIO POJIb UTPAIOT (GOPMUPYEMbIE XHUMHEH
MIPEJICTaBJICHHS] O B3aMMOIIPEBPALICHUSX YHEPTHU U 00 HBOJIOLUU BEIIECTB B MPUPOJE, O MyTAX
peuieHus riao0albHBIX MpoOJIEeM  yCTOMYMBOIO  pa3BUTHUS  YEJIOBEUECTBA —  CHIPHEBOM,
SHEPreTHYECKOH, MUIIEBOI U SKOJIOTUYECKOI O6e30macHOCTH, Mpo0iIeM 3ApaBOOXpaHEHUSI.
N3yyenue xumuu:

CMOCOOCTBYET pealu3allid BO3MOXHOCTEH JUIsI CaMOpa3BUTHUA M (OPMHUPOBAHUS KYJIbTYPHI
JMYHOCTH, €€ 001mel 1 QyHKIMOHATBHONW T'PaMOTHOCTH;

BHOCHT BKJIaJl B (DOPMUPOBAHNUE MBIIUIEHUS U TBOPUECKUX CIIOCOOHOCTEH 00YUYaIOIMXCsl, HABBIKOB
UX CaMOCTOSITEIbHOM yueOHOH e TeNbHOCTH, SKCIEPUMEHTATIBHBIX U UCCIIEI0BATENbCKUX YMEHUH,
HEOO0XOAMMBIX KaK B OBCEIHEBHOM KM3HHU, TaK U B MPO(PECCHOHANBHOM JeATeIbHOCTH;

3HaKOMHT CO CIEHU(PUKONH HAYYHOTO MBIIUICHHUS, 3aKJIaJbIBA€T OCHOBBI LIEJOCTHOTO B3IVIAAa Ha
€IMHCTBO TMPUPOJBI U YEJOBEKa, SBIAETCS OTBETCTBEHHBIM JTaroM B  (HOPMHUPOBAHUU
€CTECTBEHHO--HayYHOH TPaMOTHOCTH O0yJaIOLIUXCS;



croco0cTByeT (hOPMHPOBAHUIO IICHHOCTHOTO OTHOIIEHHUS K €CTECTBEHHO--HAYYHBIM 3HAHHSIM, K
MPUPOJE, K YETIOBEKY, BHOCUT CBOW BKJIA/ B AKOJIOTHUECKOE 00pa30BaHUe 00YyJaIOIIUXCS.

JlanHble HarpaBieHHUs B OOYYEHMHM XUMHH OOECIICUHMBAIOTCS CHEIH(PHUKON COJEpKaHHs yueOHOTO
mpeaIMeTa, KOTOPBIA SBISICTCS MEJaroTMYecKd aJanTHPOBAHHBIM OTpaKEHHEM 0a30BOM HayKu
XMMUU Ha OIPENEIEHHOM 3Tale €€ pa3BUTHS.

Kypc xumum Ha ypOBHE OCHOBHOTO OOIIEro o00pa3oBaHHMS OPHEHTHPOBAaH HAa OCBOCHHE
00yJaIONTUMUCST CHCTEMbI TIEPBOHAYAIBHBIX TMOHITHH XWMHH, OCHOB HEOPraHWMYECKON XHUMHH W
HEKOTOPBIX OT/ICTbHBIX 3HAUMMBIX TOHITHN OPraHUYeCKOU XUMUHU.

CtpykTypa colep)aHus IporpaMMBbl TI0 XUMHH C(pOpMHpOBaHA HA OCHOBE CHCTEMHOTO TMOJX0/1a K
e€ umsyuenuto. ConepikaHHE CKIIAIbIBAETCS U3 CUCTEMBbl MOHATUH O XMMHYECKOM 3JIEMEHTE U
BEIIECTBE W CHUCTEMBI IMOHSATUH O XUMHYeCKOW peaknuu. OOe 3TH CHUCTEMBI CTPYKTYPHO
OpraHM30BaHbl M0 MPUHIUIY MOCIEA0BATEIBHOIO PA3BUTHUS 3HAHUM HAa OCHOBE TEOPETHUECKUX
MIpe/ICTaBICHUI Pa3HOTO YPOBHS:

— aTOMHO--MOJIEKYJIIPHOTO Y4E€HHs KaK OCHOBBI BCETO €CTECTBO3HAHMUS;

— [lepuoanueckoro 3akona [[. 1. MeHneneeBa kak OCHOBHOTO 3aKOHA XUMUH;

— yY€HHUS O CTPOCHUH aTOMa U XUMHYECKOU CBSI3H;

— IPEJCTABIECHUN 00 ANIEKTPOIUTUUECKON AUCCOIMAIIMM BEILIECTB B PaCTBOPAX.

TeopeTnueckne 3HaHUSI paCCMATPUBAIOTCS HA OCHOBE SMIIMPUYECKH MOJYYEHHBIX U OCMBICIIEHHBIX
(hakTOB, Pa3BUBAIOTCS TMOCIEAOBATEIILHO OT OJHOTO YPOBHS K JIPYroMy, BBITIOJNHSS (DYHKIIMH
OOBSCHEHUS] W TIPOTHO3UPOBAHUS CBOWCTB, CTPOCHHMSI W BO3MOXKHOCTEH TMPAKTHYECKOTO
MIPUMEHEHHUSI U TTOTYICHUS N3y9aeMbIX BEIIECTB.

OcBoeHMe MporpaMMbl 10 XUMUHU CHOCOOCTBYET (POPMHUPOBAHUIO MPEACTABIECHUS O XMMHUYECKON
COCTaBJISIFOIIEM HAaydHOW KapTUHBI MHpa B JIOTUKE €€ CHCTEMHOM MPUPOJIbI, LEHHOCTHOTO
OTHOILIEHHUS K HAyYHOMY 3HAHUIO M METOJaM IO3HaHWs B Hayke. M3ydeHne XuMHUM MPOUCXOIUT C
MPUBJICUEHUEM 3HAHUW W3 paHee M3YYCHHBIX Y4YeOHBIX MpeAMeToB: «OKpyKalouuili MHUpY,
«buonorus. 5-7 knacce» U «Pu3uka. 7 Kiaacey.

[Ipu U3yyeHN XUMHUU MIPOUCXOTUT POPMUPOBAHUE 3HAHUI OCHOB XUMHUYECKOM HayKu Kak 00nactu
COBPEMEHHOTO E€CTECTBO3HAHMS, IPAKTHYECKON [EATEIbHOCTU 4YEJIIOBEKa M KAaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOM KyJIbTypbl. 3agadya y4eOHOTO mpeaMeTa COCTOMT B (OpPMUPOBAHUU
CUCTeMbl XHMHYECKUX 3HAHMA — BaXHEHIIHUX (AKTOB, MOHSATHUN, 3aKOHOB M TEOPETHUYECKUX
MOJIOKEHUM, JOCTYMHBIX 0000IIeHnIT MHUPOBO33PEHUECKOr0 XapakTepa, fA3blka HAayKd, B
MPUOOIIEHUH K HAYyYHBIM METOJaM IMO3HAaHUS MPU M3YyYCHHH BEIIECTB M XUMHUYECKHX peakiuil, B
dbopMHUpPOBAaHMM W PA3BUTHUU [IO3HABATEIBHBIX YMEHUH M HMX TMPUMEHEHUH B Yy4eOHO-
MO03HABATEIbHON W y4eOHO-HMCCIIeI0BATENbCKONW NESTEIbHOCTH, OCBOGHUU NPaBHII 0€30IacHOI0
oOpallleHus ¢ BellleCTBAMH B MOBCEAHEBHOM JKU3HHU.

[Ipu u3yyeHHH XUMUU Ha YPOBHE OCHOBHOTO OOIIero oO0pa3oBaHUsl BaXKHOE 3HAYCHHE MPHOOpPETH
TaKue 1eNH, Kak:

— (opmHupoBaHME MHTEIUIEKTYaIbHO pA3BUTOM JIMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO,
COTPYIHHYECTBY, CAMOCTOATEILHOMY MPUHATHIO PEIICHHH, CIIOCOOHON aganTUpOBaThes K OBICTPO
MEHSIIOLIUMCS YCIIOBUSIM JKU3HU;

—  HampaBJIeHHOCTh OOyueHuss Ha CHCTeMaTH4yeckoe npuodiieHrne oOydaroumxes K
CaMOCTOSITENIbHOM MO3HABATENBHON JIEATEIBHOCTH, HAYYHBIM METOJaM MO3HaHUs, (POPMUPYIOIIIM
MOTHBAIUIO M Pa3BUTHE CIOCOOHOCTEN K XUMUU;

— oOecnieueHne  YCIIOBUH, CIOCOOCTBYIOIIMX  MNPUOOpPETEHUI0  OOyYaroIMMHUCS  OIbITa
pazHoOOpa3HOU JAeATeIbHOCTH, IMO3HAHUS U CAMOIO3HAHUS, KIIOYEBBIX HABBIKOB (KIIFOUEBBIX
KOMIIETEHITHI ), UMEIOIINX YHUBEPCAbHOE 3HAYCHUE JJIs1 Pa3IMYHBIX BUAOB JESITEILHOCTH;

— ¢opmupoBaHue o0miel (HyHKIIMOHATBFHON U €CTeCTBEHHO-HAYYHOW T'PaMOTHOCTH, B TOM YHCIE
YMEHHUI OOBSCHATh M OILICHUBATH SIBJICHHS OKPYKAIOIIEr0 MHUpPA, HCTHONb3ysd 3HAHUS U OIIBIT,
MOJTy4Y€HHBIE MTPU U3YYSCHUH XUMUHU, TPUMEHSATh UX MIPH PEIICHUH MPOOJIEM B MOBCEAHEBHOU KU3HU
U TPYZOBOH IEATENBHOCTH;



— QopmupoBanue y O0OydYaIOMUXCS TYMAHUCTHYECKUX OTHOIICHHWH, TOHUMAaHUS IIEHHOCTH
XUMHYECKUX 3HAHUU /I BBIPAOOTKH SKOJOTHYECKH I€IeCO00pa3HOr0 TOBEACHHUS B OBITY U
TPYIOBOM JEATEIBHOCTA B ILENSAX COXPAHEHHS CBOErO 3J0POBbS M OKPYXKAIOLIEW NPUPOIHOU
Cpelbl;

— pa3BUTHE MOTHBAIMUA K OOY4EHHUIO, CIIOCOOHOCTEH K CaMOKOHTPOJIO M CAMOBOCIUTAHUIO HA
OCHOBE YCBOCHHS OOIICUEIIOBEYCCKUX [IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MPOGWUIIs U
HaIpaBJIEHHOCTH JaJbHEUIIIEro 00yYeHHUS.

OO0miee YuCIO dYacoB, OTBEACHHBIX MJIs M3YUYCHHS XUMHUM Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3oBanus, coctaBiser 136 dacoB: B 8 kiacce — 68 gacoB (2 yaca B Henenm), B 9 kiracce — 68
4yacoB (2 yaca B HEJCIIIO).



COJAEPKAHUE OBYYEHUA

8 KUIIACC

IlepBoHaYa/IbHBbIE XMMUYECKHE MOHATHUS

[Ipenmer xumuu. Ponb XMMHUM B KM3HHU 4YeJIOBEKa. XUMHS B CUCTEME HayK. Tena u Bewiecrtna.
dusnyuecKkue CBOMCTBA BEIIECTB. ArperaTHoe coctosinue BemecTs. [loHsaTHe 0 MeTOaxX MO3HAHUS B
xumud. Yucreie BemecTBa U cMecr. CriocoObl pa3ieicHus CMeceH.

ATOMBI M MOJIEKYJIbI. XUMHUYECKHE 3IeMeHThl. CHUMBOJIBI XUMHUYECKHX 3JIeMEHTOB. lIpocTeie u
CJIOKHBIE BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE yUEHHE.

Xumudeckas (opmyrna. BaleHTHOCTh aTOMOB XHMHYECKUX D3JIEMEHTOB. 3aKOH IOCTOSHCTBA
coctaBa BemecTB. OTHocuTenbHas aToMHass wmacca. OTHOCHTENbHAas MOJIEKYJsipHash Macca.
MaccoBast 107151 XHMUUECKOTO 3JIEMEHTA B COSAMHEHHH.

KomnuectBo BemecrBa. Moabs. MonsipHas macca. B3anmoCBsA3b KOJIMYECTBA, MACChl M YHCIIA
CTPYKTYPHBIX €JMHUII BelecTBa. Pacuérel mo GpopmynaM XUMUYECKUX COCTUHEHH.

du3nyeckue ¥ XUMUYECKUE SBJICHHS. XUMHUYECKass peakius U e€ Mpu3HaKh. 3aKOH COXpaHEHUSs
MaccChl BEIECTB. XUMHYECKUE ypaBHEeHHS. Knaccudukaius XUMUYECKUX PEaKIuil (CoeqMHEHUs,
pasnoKeHus1, 3aMelIeHUs, 0OMEHa).

Xumuueckuit IKCnepumenm:

3HAKOMCTBO C XUMHYECKOU MOCY0H, TTpaBuiIamMu paboTHI B 1ab0paTopuu U puéMamMu 00pamieHus
c J1abopaTopHBIM 00OpYIOBAaHUEM, W3YYCHHE M OMNHUCAaHWE (PU3NUECKHX CBOWCTB 00pasIoB
HEOPraHMYECKHX BEIIECTB, HAOM0IeHNe PU3NIEeCKUX (TJIaBJIEHUE BOCKA, TASHUE JIbJIa, PAaCTUPAHNE
caxapa B CTYIIKe, KUTICHHE W KOHJICHCAITUs BOJIbI) U XUMUYECKUX (TOPEHHE CBEUH, MPOKATHBAHUE
MEIHOW TIPOBOJIOKH, B3aWMOJICHCTBHE Mela C KUCIOTOW) SIBIICHHWM, HAONIOJACHHE W OIHCAaHUE
MPU3HAKOB TPOTEKAHUS XUMHYECKUX peakiuid (pa3joKeHHe caxapa, B3auMOJCHCTBHE CEPHOU
KHCIIOTBI C XJOpUAOM Oapus, pasnoxenue ruapokcuna wmeaun (II) npu  HarpeBanuw,
B3aUMOJICCTBUE kene3a ¢ pactBopoM coiu meau (I1), n3yuenune cnocoOoB pa3aeneHus cMecei: ¢
MOMOIIBI0 MarHuTa, (UIBTPOBAHME, BBIIAPUBAHUE, TUCTHILISALUSA, Xpomarorpadus, MpoBerecHUE
OUMCTKA TIOBApEHHOW COJIM, HaONIOIEHUE U OINHCAHHUE PE3YyJIbTaTOB TMPOBEACHUS OIbITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs MacChl, CO3/ITaHUE MO/JIesIel MOJIEKYI (I1apOCTEPKHEBBIX).
BaxHeiinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB

Bosgyx — cmeck razos. CocraB Bo3ayxa. Kuciaopon — anemMeHT u npocroe BemectBo. Haxoxaenue
KHUCTIOpo/a B Tpupoje, (U3NYeCKue W XUMHUYECKHMe CBOMCTBa (peakuuu ropeHusi). OKCHIbL.
[Ipumenenne kucnopona. CriocoObl MOSy4eHUsI KUCIOPOJa B J1a0OPaTOPUU U MPOMBILIIICHHOCTH.
KpyrosopoT kucnopoza B npupoze. O30H — ajuioTponHasi MOAU(PHUKAIUS KUCIOPO/Ia.

TemoBoit  sddekr XUMHYECKON  peakuuu, TEPMOXMMHUYECKHE  ypaBHEHHUS, DOK30- H
SHAOTEPMHUUYECKHE peakuuu. TOmIMBO: yroiab M MeETaH. 3arpsA3HEHHE BO3/yXd, YCHIICHHE
MapHUKOBOTO 3¢ deKTa, pa3pylieHne 030HOBOTO CIOSL.

Bonopon — snemeHT u mpoctoe BemiecTBo. HaxoxkaeHue Bojgopoaa B mpupoie, (U3NYecKHe u
XMUMHYECKUE CBONCTBA, MPUMEHEHHE, CLIOCOObI momydeHus. Kucnotel u conu.

MousipHbiii 00BEM ra3oB. PacuéTsl o XuMHUYECKUM ypaBHEHUSIM.

dusnueckue cBoiicTBa Boabl. Bona kak pactBopurens. PactBopel. HacklllieHHbIE M HEHACHIIICHHBIE
pactBOpbl. PacTBOpUMOCTh BelIeCTB B Boje. MaccoBasi J0Jisl BEIIECTBA B pPacTBOpPE. XHUMUUYECKHE
cBolicTBa BOJibl. OcHOBaHUsA. Posib pacTBOPOB B MPUPOJIE U B )KM3HU 4YesnoBeka. KpyroBopoT BojbI B
npupojie. 3arpsi3HeHHEe MPUPOIHBIX BOJ. OXpaHa U OYUCTKA IPUPOAHBIX BOJ.

Knaccudukamuss  Heopranmyeckux  coeauHenuid.  Oxcuapl.  Knaccudwukanus — OKCHIOB:
coneoOpa3ymomire (OCHOBHBIE, KUCIOTHBIE, aMpOTepHbIe) U HecoaeoOpasyrone. HoMmeHnkmnaTypa
OoKcUJI0B. DU3nNUECKUe U XUMHUUYECKHE CBOMCTBA OKCHI0B. [lomydeHnne okcuaos.

OcHoBanwms. Knaccuduxanust ocHoBaHUi: MIENOYM U HEPACTBOPUMBIE OcHOBaHM. HoMeHkmaTypa
ocHOBaHUM. U3NUEeCKUe U XUMUYECKHE CBOMCTBA OCHOBaHUM. [losydeHre 0oCHOBaHUM.

Kucnotel. Knaccudukanus kucnor. Homenknatypa kucinot. Ouznueckue U XUMHYECKHUE CBOMCTBA
kucnoT. Pan aktuBHoctu metamuioB H. H. bekerosa. [lonmyduenue kucnor.



Conu. Homenknarypa cosneil. @usnueckue u XuMudeckue cBoiictsa cosieil. [lonyuenue coseit.
['eneTnyeckas CBsI3b MEXKy KJIaCCAaMH HEOPTaHUYECKUX COCAUHEHUH.

Xumuueckuii IKcnepumenm:

KaueCTBEHHOE OIPEJCIICHUE COJEpXKaHUS KUCIOpoJa B BO3JyXe, IOJy4eHHe, coOupaHue,
pacro3HaBaHHE€ W H3Y4YEHHE CBOICTB KHCJIOPOJAA, HAOIIOJCHHWE B3aUMOJICHCTBHUS BEIECTB C
KHCJIOPOJIOM U YCIIOBUSI BOSHUKHOBEHHS M TIPEKpAIEHUS TOPEeHHs (TMoXapa), O3HAKOMJICHUE C
o0pa3maMu OKCHIOB U OTIMCAaHUE UX CBOMCTB, IMOJIydYeHHE, COOMpaHKE, PACTIO3HABAHNE U U3YyUCHHE
CBOMCTB BOJIOpoja (ropeHue), B3auMojeiicTBue Boaopona ¢ okcugom wmeau (II) (Bo3mokHO
WCIIOJIb30BAaHNE BHJICOMATEPUAIOB), HAOIIOACHHE OO0pa3loB BEMIECTB KOJIMYECTBOM | MOJIb,
UCCIIEIOBAaHUE OCOOCHHOCTEM  pacTBOPEHUS BEUIECTB C  Pa3JIMYHOM  PacTBOPUMOCTHIO,
IIPUTOTOBJIEHUE PACTBOPOB C OMNPEACIEHHOW MAacCOBOM JI0JIEM pPACTBOPEHHOIO BEILECTBA,
B3aMMOJICIICTBHME BOJBI C MeTaJylaMd (HaTpUeM H KajbliueM) (BO3MOXKHO HCIIOJIh30BaHHE
BUJIEOMATEpUANIOB), HCCIEIOBAaHUE OO0pa3lloB HEOPTaHMYECKHMX BEHIECTB Ppa3IUYHBIX KJIACCOB,
HaONIOZICHNE W3MEHEHUsT OKPAaCKH WHIMKATOPOB B PACTBOpPAX KHUCIOT W IIENOYEH, H3ydeHUe
B3auMoeiicTBus okcuaa meau (II) ¢ pacTtBopoM cepHOM KUCTOTHI, KUCIOT ¢ METaJUIaMH, PEaKIIHil
HEUTpaIu3aluu, oJydYeHne HEPACTBOPUMBIX OCHOBAHHH, BEITECHEHHUE OJTHOTO METajlla JPYTUM U3
pacTBopa COJIM, pEIIEHHE SKCIEpUMEHTAIbHBIX 3ajad 1o Teme «BakHelmume Kiacchl
HEOPraHUYECKUX COCTUHCHUIN.

Ilepuoanyecknii 3axkoH u Ilepuoguyeckass cucrema xummudyeckux 3jemenros /I, H.
MenaeneeBa. CrpoeHue aTroMoB. XuMHU4YecKasi CBA3b. OKHCIMTEIbLHO-BOCCTAHOBUTEIbHbIE
peakuuu

[lepBbie TOMBITKH KIACCH(DUKAIIMA XUMUYECKUX OJJIEMEHTOB. [loHSATHE O Tpymnmax CXOIHBIX
2JIeMEHTOB (IEIOYHBIC M MIEIOYHO3EMEIbHBIE METAJUIbI, TAJOTCHBI, HHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpBIE 00pa3yroT aM(pOTEPHBIC OKCHUJIBI M THIPOKCH/IBI.

[Tepuonnueckuii 3akoH. Ilepumoamueckas cucrema xumuueckux snemeHToB . M. Menpaeneena.
Kopotkonepuoanass u anuHHONepuonHast Qopmbl I[lepuogudeckoil CHUCTEMBl XUMHYECKHX
anementoB JI. . MenneneeBa. Ilepuoasl u rpynmbl. OU3NYECKUN CMBICT MOPAIKOBOTO HOMEpA,
HOMEPOB MEPHUOJA U TPYIIIIHI JIEMEHTA.

Crpoenne atomoB. CoctaB aTomHbIX saep. M3orombl. DnekTpoHbl. CTpoeHHE SIEKTPOHHBIX
00oj0ouek atomMoB TepBbIX 20 xuMuueckux djeMeHToB Ilepwommyeckort cucrembr J[. U
MenpaeneeBa. XapakTepUCTHKAa XMMHYECKOTO JIEMEHTA MO €ro InosioxkeHuto B Ilepuonnueckoit
cucteme JI. 1. Menpaeicena.

3aKOHOMEPHOCTH H3MEHEHHs paguyca aTOMOB XUMHUYECKHX JJIEMEHTOB, METAUIMYECKHX U
HEMETAJUIMYECKUX CBOMCTB IO IPYIIIaM U IIEPUOAAM.

3nauenue [lepmogmueckoro 3akoHa u Ilepnoanyeckod CHUCTEMBI XUMHUYECKHX 3JIEMEHTOB IS
pa3BuTus HayKku U npaktuku. J. . MennaeneeB — yu€Hblil U TpaxIaHMH.

Xumuyeckas cBa3b. KoBaneHTHas (MOJSpHAs M HEMOJISIPHAs) CBS3b. DIIEKTPOOTPULIATEIHHOCTH
XUMHUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okuciieHUus. OKHUCIUTEIbHO--BOCCTAHOBUTEINIbHBIE peakiuu. [lporeccsl OKucCIeHUs U
BOCCTAaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTEIH.

Xumuueckuii Ikcnepumenm:

M3ydyeHrue oOpa3loB BEIIECTB METANIOB M HEMETAIJIOB, B3aMMOJICHCTBUE THUAPOKCHAA ITUHKA C
pacTBOpaMu  KHCIOT U  IIEJNOYei, TMpPOBEAECHUE ONBITOB, WUIIOCTPUPYIOIIUX IMPUMEPHI
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHHE, PEAKIIUU Pa3NIOKEHHUS, COSTUHEHHUS).
Mesicnpeomemmnuoie céazu

Peanuzamus MeXnpeaMETHBIX CBSI3€W NMPU HW3YyYEHUHM XUMHUU B 8 Kilacce OCYIIECTBIISIETCS 4Yepe3
WCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO--HAYYHBIX MOHSATHHA, TaK U TOHSATUH, SBISIOUIUXCS
CUCTEMHBIMU ISl OTAENbHBIX IPEIMETOB €CTECTBEHHO--HAYYHOTO LIUKIIA.

OOmue ecTeCTBEHHO--HAyYHBIE TOHATHUS: HAy4dHBIM (DakT, TUMOTE3a, TEOpHs, 3aKOH, AaHaIu3,
CUHTE3, Kiaccuukamnus, TMEepPHUOJUYHOCTh, HAOMIOJEHUE, OKCIIEPUMEHT, MOACITUPOBAHUE,
HU3MEPEHUE, MOJIENb, SIBJICHHE.



dusnka: Marepus, aToM, JEKTPOH, MPOTOH, HEUTPOH, UOH, HYKJIUJI, U30TOIbI, PAIUOAKTUBHOCTbD,
MOJIEKYJIa, JCKTPUUYECKUH 3apsi], BEHIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, ras,
(dbu3nyuecKre BeIMYMHBI, SUHUIIB H3MEPEHUS, KOCMOC, TUTAaHETHI, 3BE31161, COJHIIE.

buonorus: porocunres, npixanue, ouocdepa.

I'eorpadus: atmocdepa, Tuapocdepa, MUHEpaIbl, TOPHbIE MOPOJBI, IOJIE3HbIE HCKOTAEMBIE,
TOILJIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XMMHUYeCKas peakuus

[Iepnognueckuit 3akoH. Ilepmoamnueckas cucrema xumudeckux sneMeHToB J[. M. Menneneesa.
Crpoenue aToMOB. 3aKOHOMEPHOCTH B U3MEHEHUU CBOWCTB XMMHUYECKUX AJIEMEHTOB MEPBBIX TPEX
MEPUOJOB, Kalls, KaJlblMUs U UX COCJUHEHUH B COOTBETCTBHHM C IIOJIOKEHUEM OJIIEMEHTOB B
[Iepnoanueckoil cucTteMe U CTPOEHUEM UX aTOMOB.

CrtpoeHue BemiecTBa: BUIbl XUMUYECKON CBSI3H. THUIBI KPUCTAIUTMYECKUX PEUIETOK, 3aBUCHMOCTD
CBOWCTB BEILIECTBA OT TUIA KPUCTAJUTMYECKON PEIIETKU U BUJIA XUMHYECKOW CBSI3H.
Knaccudukanus u HOMEHKIaTypa HEOPTraHWYECKUX BEIIECTB. XHUMHYECKHE CBOWCTBA BEIIECTB,
OTHOCSIIIIUXCST K Ppa3IMYHBIM KJjlaccaM HEOPTraHWYECKUX COCIUHEHUN, TEeHETHYeCKas CBS3b
HEOPraHMYeCKUX BEIIECTB.

Knaccudukanus XuMHUUECKHX pEaKIUid 10 pPa3IMYHBIM TpU3HAKaM (M0 YHCIYy €W COCTaBy
YYaCTBYIOIIMX B PEAKIIUH BEUIECTB, MO TEIJIOBOMY 3(PQEKTy, MO0 M3MEHEHUIO CTENEHEH OKHUCICHHS
XUMHUYECKUX AJIEMEHTOB, M0 0OPATUMOCTH, TI0 YYACTHIO KaTaau3aropa). JK30- U DHIOTEPMHUIECCKUE
peaKkIfy, TePMOXUMUIECKIE YPABHCHHUS.

[Tonsatue o ckopoctn xuMudeckon peaknuu. [loHsaTre 06 0OpaTUMBIX U HEOOPATUMBIX XUMHYECKUX
peaknusax. [IoHSATHE O TOMOTEHHBIX U TETEPOTCHHBIX peakiusax. [lonarue o karamuze. [lonsTue o
XMUMHUYECKOM paBHOBeCHH. DaKTOPHI, BIMSIIONINE HA CKOPOCTh XUMHUYECKON PEaKUu U MOJI0KEHHE
XUMHYECKOTO PAaBHOBECHS.

OKHCAUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIIHH, AIIEKTPOHHBIN OanaHc OKUCIIUTEIHHO-
BOCCTaHOBUTENbHONH peakuuu. CocTaBlieHHE YpaBHEHHH OKUCIMTEIbHO--BOCCTAHOBUTEIBHBIX
peaxiuii ¢ UCIOIb30BaHUEM METOJA IEKTPOHHOTO OajaHca.

Teopust MEKTPOTUTUIECKON TUCCOUUALMHU. DIEKTPOIUTHI U HEANEKTPOIUTHI. KaTHOHBI, aHMOHBI.
MexaHu3M JIUCCOLMAIMM  BELIECTB C pa3IUYHBIMU BUJAMH XUMHUYeCKOM cBs3u. CrerneHb
nuccouuanuu. CUibHbIE U c1a0ble S7eKTPOJIUTHI.

Peakuun wuoHHOro oOMeHa. YCIOBHS MPOTEKaHHS pEaKIHi HOHHOIO OOMEHa, TMOJIHbIE H
COKpall€HHbIE MOHHBIE ypaBHEHHMs peakuuil. CBoOWCTBa KHUCIOT, OCHOBAaHHWW M COJEH B CBETE
MIpeJICTaBJICHUI 00 3MEeKTPOIUTHYECKON qucconuanii. KauectBeHHble peakiiny Ha HoHbI. [loHaTue
0 TUPOJIN3E COJIEH.

Xumuueckuii Ixcnepumenm:

03HAKOMJICHHE C MOJENSIMU KPUCTANIMYECKUX PEHIETOK HEOPraHMYECKHX BEIIECTB — METAJUIOB U
HeMeTauloB (rpaduTa W anaMmasa), CIOKHBIX BEHIECTB (XJIOpHWaa HATpus), HCCIICIOBaHHE
3aBUCHMOCTH CKOPOCTH XHMHYECKON peakuud OT BO3IACHCTBHS pa3IUYHBIX (HaKTOPOB,
UCCIIEIOBAaHUE AJIEKTPOIPOBOJHOCTH PACTBOPOB BEIIECTB, IMpollecca TUCCOLMAIUU KHUCIOT,
menoyeir U cosiei (BO3MOXKHO HCIIOJIb30BaHHWE BHJIEO MaTEpHAlioB), MPOBEICHHE OIIBITOB,
WUTIOCTPUPYIOIINX TPU3HAKK TPOTEKAHHsS peakuii HOHHOro oOMeHa (oOpa3oBaHHE OcajKa,
BBIZIETICHUE Ta3a, OO0pa30BaHHE BOJbI), OMBITOB, WJLTIOCTPUPYIOIIUX MPUMEPHl OKHCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX pEaKIUil (TOpEeHUe, PEeaKIMH Pa3lIoKEeHUs, COEAUHEHHs), paclo3HaBaHUE
HEOPraHMYECKHX BEIIECTB C IIOMOILIBI0 KAUeCTBEHHBIX pEaKkUWd Ha HOHBI, pEIICHHE
AKCIIEPUMEHTAIIbHBIX 33/1a4.

HeMmeTasibl M UX COeIUHEHUS

OOmiass xapakTepucTuka rajgoreHoB. OCOOEHHOCTH CTPOCHUS aTOMOB, XapaKTEpHBIE CTEMEHU
okucinenus. CtpoeHue W (U3MUECKHE CBONCTBA MPOCTHIX BEIIECTB — TAJOT€HOB. XUMHUYECKUE
CBOMCTBa Ha mpHMepe Xiopa (B3aWMMOJCHCTBHE C MeETalJIaMH, HEMEeTaUIaMH, MIEJI0YaMH).
XnopoBojopoa. ConsiHasg KHUCIOTa, XMMHUYECKUE CBOICTBA, MOJy4YeHHE, NMpuMeHeHue. JlelicTBue



XJIOpa W XJIOPOBOAOPOJA HAa OpPraHUM3M 4YeloBeKa. BaxkHelue XJIopuabl U UX HAXOXKJICHHUE B
IIPUPOJIE.

OO6mas xapakrepuctuka 31eMeHToB VIA-rpynmbsl. OcoOeHHOCTH CTPOEHUS aTOMOB, XapaKTepHbIE
creneHu okuciaeHus. CtpoeHrne u GU3NUECKUE CBOKWCTBA MPOCTHIX BEIIECTB — KHUCIOPOAA U CEpHI.
AnnoTpornHbie MOIUGUKALUKA KUCIOPOJa U Cepbl. XUMHYECKHE CBOWCTBa cepbl. CepoBOIOpPO,
CTpoeHue, (pu3nyeckne U XUMHUYECKHE CBOMCcTBAa. OKCHIBI Cephbl KaK MPEACTABUTENN KHCIOTHBIX
okcunoB. CepHast KHCIOTa, (HU3MYECKHE W XMMHUYECKHE CBOMCTBa (0OIIME KakK IMPEICTaBUTEISA
KJlacca KHMCIIOT U creuuduyeckue). XuMUUYECKHE PEAKIMH, JIEKAIIUEe B OCHOBE IPOMBIIIIEHHOTO
croco0a TOJydeHHsSI CepHOU KUCIOTHL. [lpuMenenue cepHoil KUCIOTHL. CONMM CEPHON KHUCIIOTHI,
KauecTBEHHasl peakius Ha cyiabpar-uoH. HaxoxneHue ceppl M €€ COEIMHEHUM B INPHUPOJE.
XUMUYECKOE 3arpsA3HEHUE OKpY)KaloLel cpeibl COEAMHEHUSMHU cepbl (KUCIOTHBIE JO0XKIH,
3arpsi3HEHUE BO3AyXa U BOJOEMOB), CLIOCOOBI €T0 MPeI0TBPAILEHUSI.

OO6mrast xapakTepucTuka 31eMeHTOB VA-rpynmbl. OCOOEHHOCTH CTPOEHHUs aTOMOB, XapaKTE€pPHBIC
CTETIEHU OKHUCJIEHUA. A30T, paclpocTpaHEHHE B MpPUPOJE, (PprU3NuecKkue U XUMUYECKHE CBONCTBA.
KpyrosopoT a3ota B nmpupojie. AMMHaK, ero (Gpu3nyecKue U XMMHUYECKUE CBOWCTBA, MOJydYECHHE U
npumeHenne. Coin aMMOHUS, HX (U3MYECKHME U XUMHUYECKHE CBOWCTBA, IPUMEHEHHUE.
KauecTBeHHast peakuusi Ha MOHbI aMMOHHA. A30THas KHUCJIOTa, €€ MOJydeHHe, (PU3NYECKHEe U
XMMHYECKHE CBOMCTBa (0OlIMe KaK MpeicTaBUTeNsl Kilacca KHUCIOT U clenu(UYecKue).
Hcnonb30BaHne HUTPATOB U COJIEH aMMOHUSI B KaueCTBE MHHEpAIbHBIX yA00peHui. XumMudeckoe
3arpsi3HEHUE OKPYKaIoLIel cpeibl COeTMHEHUSIMU a30Ta (KUCIOTHBIE JOXKIH, 3arpsi3HEHUE BO3/1yXa,
MOYBHI U BOI0EMOB). Docdop, amtoTponHbie Moaubukanuu Gocdopa, PuU3nIecKue 1 XUMUUECKHE
ceorictBa. Okcua dochopa (V) u dochopras kucnora, HuU3HMUeCKHe U XUMUUYECKHE CBOWMCTBA,
nosyuenue. McnonpzoBanue GpocdaroB B KauecTBe MUHEPAIBbHBIX yIOOpPEHUIHA.

O6mras xapakTepuctuka 31eMeHTOB [VA-rpymmbl. OcCOOEHHOCTH CTPOCHUSI aTOMOB, XapaKTEepPHBIC
CTETNIEHU OKHCICHHUS. YTJepoj, auIOTPONHble MOIM(UKALNU, PaclpoCTpaHEHHE B MPUPO/IE,
¢dbu3uvecKkue U XUMHYECKHE CBoMcTBa. AncopOuus. Kpyrosopor yriepoma B mpupone. OKCHIBI
yriaepoja, ux (Gu3nuecKue U XMMHYECKHe CBONCTBA, IEHCTBHE Ha KUBBIE OPraHU3MbI, OTy4E€HUE U
MPUMEHEHHE. JKOJOTHYeCKHe NpoOIeMbl, CBsizaHHbIEe ¢ okcuaoMm yriepoaa (IV), rumortesa
r7100aTbHOTO0 TOTEIJICHUSI KJIUMaTa, MApHUKOBBIM APQeKkT. YroipHas KuUcIOTa U e€ COJH, HX
¢dbusznyeckue W XUMHYECKHE CBOWCTBA, MMOJIydeHUE W MpuMeHeHue. KauecTBeHHas peakuus Ha
KapOoHaT-uoHbI. Vcnonb3oBanue kapOOHATOB B OBITY, MEAULIMHE, TPOMBIIIJICHHOCTH U CEIbCKOM
XO35UCTBE.

[lepBoHauanbHbIle MOHATHA 00 OPraHMYECKHX BEIECTBAX KaK O COCAMHEHMSX yrieponaa (MeTaH,
9TaH, STWJIEH, AalleTWJEH, STaHOJ, IJIMIIEPUH, YKCycHas Kuciota). llpupoaHpie HCTOYHUKU
YTJIEBOJIOPOJIOB (YTOJIb, IPUPOAHBIN Ta3, HEDTH), MPOAYKTHI X MepepaboTku (OEH3WH), UX POJIb B
ObITy U mnpomblieHHOCTU. [loHATHEe O OWOJIOrHMuYecKd BaXKHBIX BEIIECTBAX: MXUpPaxX, Oenkax,
yriaeBoJax — W WX pPOJM B JKU3HU 4YeNOBeKa. MarepuaabHOE €JIMHCTBO OPraHHYECKUX U
HEOPraHNMYECKUX COCIMHEHHI.

Kpemuuii, ero ¢usnueckue M XMMHUYECKHE CBOICTBa, MoyiydeHHMEe U mMpumeHeHue. CoennHeHus
KpemHusi B npupoje. OOmue npeacraBieHus o6 okcuae kpemuus (IV) m kpeMHHEBOW KHUCIOTE.
CunukaTthel, WX UCIHOJIb30BaHUE B OBITY, B MPOMBIIUICHHOCTH. BakHellne CcTpouTeIbHbIE
MaTepualibl: KepaMHKa, CTeKJI0, LEeMeHT, OeToH, xene300eToH. Ilpobnembl OGe3omacHoOro
WCII0JIb30BAHUS CTPOUTENIBHBIX MAaTEPHUAJIOB B MOBCEIHEBHOM KU3HU.

Xumuueckuii IKcnepumenm:

u3yuyeHHe oOpa3loB HEOPraHWYECKUX BEIIECTB, CBOICTB COJITHOW KHCIIOTHI, IPOBEICHHE
KaueCTBEHHBIX pPEaKlUi Ha XJIOPUI-UOHBI M HAONIOIEHWE TPU3HAKOB UX IMPOTEKAHMS], OTBITHI,
oTpakarone (u3Nyeckue M XMMHUYECKHE CBOICTBAa TraJIor€HOB M UX COEAMHEHUH (BO3MOXKHO
UCIOJb30BAHME BHJICOMATEPUAIOB), O3HAKOMJIEHHE C 00pa3laMu XJIOpHAOB (TaJIoOT€HH]IOB),
O3HAaKOMJIEHHE C oOpa3uamMu ceppl © €€ COeAMHEHHsIMH (BO3MOXHO HCIOJIb30BaHHUE
BUJICOMATepHaliOB),  HAONIOAEHWME  Mpolecca  OOyraMBaHMA  caxapa Moja  JieiicTBHeM
KOHIICHTPUPOBAHHOW CEPHOM KHCIOTHI, M3y4eHHE XHMHUYECKHUX CBOWCTB pa30aBIeHHON CcepHOU



KHCIIOTBI, MPOBEJICHUE KAYEeCTBEHHON peakiuu Ha CyiabhaT-uoH U HAOIIOACHHWE TpHU3HaAKa o
MPOTEKaHMsI, O3HAKOMJICHHE C (DU3MYECKMMHU CBOMCTBaMHU a3oTa, ¢ochopa W HX COCTUHEHUU
(BO3MOXKHO HCIIOJIb30BAaHUE BUCOMATEPHAIIOB), 00pa3lamMi a30THBIX U (OchHOpHBIX yrnoOpeHuH,
MoJIy4eHue, COOMpaHue, paclo3HaBaHue U U3yUCHHIE CBOMCTB aMMHUAKa, IPOBECHIE KaueCTBEHHBIX
peakiuii Ha HOH aMMOHUS U (pochaT-uOH U U3YUICHHE MPU3HAKOB UX MPOTEKAHUs, B3aUMOCHCTBHE
KOHIICHTPUPOBAHHOW a30THOM KHUCJIOTHI ¢ MEIbI0 (BO3ZMOYKHO HCIIOJIB30BAaHUE BUICOMATEPUAIIOB),
M3YYCHHE MOJICICH KPUCTAJUIMUECKUX PEImETOK anmasa, rpadura, QymiepeHa, 03HAKOMIICHUE C
MPOIIECCOM  aJICOPOLIMU  PAaCTBOPEHHBIX BEIIECTB AKTUBUPOBAHHBIM YIVIEM H  YCTPOWCTBOM
MPOTHBOTrasa, MOJy4yeHUe, COOMpaHHe, Paclo3HABAHME M HM3YyYEHHE CBOMCTB YIJIEKHCIIOTO Tas3a,
MPOBEJCHUE KAue€CTBEHHBIX pPEaKIMii Ha KapOOHAT WM CHJIMKAT-MOHBI MU M3YUYCHHUE NPHU3HAKOB UX
MPOTEKaHUs, O3HAKOMJICHHE C TPOJAYKIMEH CHJIMKATHOW MPOMBIIIJICHHOCTH, PEIICHHE
IKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMe «BaxHele HeMeTauibl U UX COSTUHEHUS.

MeTa/ibl M UX COEIMHEHUS

OO0mrast XxapakTepUCTHKAa XUMHUYECKUX DJIEMEHTOB — METAJUVIOB HAa OCHOBAHUM HX TOJIOKECHUS B
[lepnoanueckoit cucreMe xuMmudeckux vieMeHToB JI. M. MenzaeneeBa M CTpPOEHHs aTOMOB.
Crpoenue wmeTaiuioB. MeTamndyeckass CBsI3b U METAJUTMYECKas KpPUCTAJUTMYECKas peméTka.
DNEeKTPOXUMHUYECKUN PsAJl HANpsDKEHHH MeTawioB. @Du3nueckue W XUMHYECKHE CBOWCTBA
MeTtamuioB. OO0mue crmocoObl MoaydeHus: MeTauioB. [IOHITHE O KOPPO3WU METAJIOB, OCHOBHBIC
crocoObl 3amuThl WX OT Koppo3uu. CmaBbl (CTanb, YyryH, IJIOPAJIOMUHHMNA, OpOH3a) M HX
MPUMEHEHHE B OBITY M TIPOMBITIUICHHOCTH.

[[lenounble mMeTamibl: MojokeHue B llepumoamdeckoid cucreme XuMHUeckux simemeHToB I .
MenpeneeBa, CTpOCHHE WX aTOMOB, HaXOXACHHE B mpupoie. PU3NUecKue U XMMUUECKHE CBOMCTBA
(Ha mpumepe HaTpus ¥ Kaynusi). OKCHABI M THAPOKCUABI HATPHUS M Kanus. [I[puMeHeHue mea0uHbIX
METAJJIOB ¥ UX COCIUHEHUN.

[[lenoyHO3eMENbHBIE METAJIBI MAarHuid W Kaublui: mojiokeHue B Ilepuoanueckoi cucreme
xuMuueckux snemeHTtoB J[. M. MeHneneeBa, CTpO€HHME MX aTOMOB, HAaXOXJEHHE B MPUPO/IE.
@u3nuecKkue M XMMHYECKHE CBOWCTBA MAarHus M KauplMs. BakHeWlnue COeIUHEHUs KaabLus
(oxcup, rumpokcua, cor). JKECTKOCTh BOJBI M CITOCOOBI €€ yCTpaHCHHUSI.

AmomuHuil: nonoxxenue B Ilepuoamdeckoil cucreMe xumudeckux sneMeHToB Jl. M. Menpaeneena,
CTPOECHHME aToMa, HaxoxkJaeHue B mnpupoje. dusmyeckue M XUMHUUYECKHE CBOWCTBA AJTIOMUHHSL.
AmboTepHbIe CBOWCTBA OKCH/IA U THIPOKCUIA ATIOMUHUS.

Kenezo: nonoxenue B llepumoamyeckoir cucteMe xumudeckux siaeMeHtoB [[. WM. Menpeneesa,
CTPOEHHE aTOMa, HaXOXKJAEHUE B mpupoae. Puznueckne 1 XMuMUYECKUE CBOMCTBA xkene3a. OKCUpl,
ruapokcuabl U conu xenesa (I1) u sxenesa (III), ux cocraB, cBOMCTBA U MOJTyYCHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJIEHHE C OOpasllaMyd METAJJIOB U CIUIaBOB, MX (DM3UYECKUMHU CBOMCTBAMHU, H3yUCHHE
PE3yNbTaTOB KOPPO3UH METANIOB (BO3MOXHO HCIOJIB30BAaHHE BHAEOMATEPUAIOB), 0COOCHHOCTEH
B3aUMOJICHCTBUSL OKCHJA Kalbliud MW HaTpus C BOJOM (BO3MOXKHO  HCIIOJIb30BaHUE
BHUJICOMATEPUAIIOB), HCCIEJAOBAHUE CBOMCTB JKECTKOM BOJBI, Mpollecca TOPEHUs Keilesa B
KHCTIopo/ie (BO3MOXHO HMCIIOJIb30BAaHUE BHIEOMATEPUANIOB), TPU3HAKOB MPOTEKAHUS Ka4eCTBEHHBIX
peakuii Ha WOHBI: MarHus, Kajbllvs, aTOMUHM, ITHHKA, keneza (II) u xenesa (II), meam (II),
HaO0/IeHNe U OMHCAaHWE MPOIECCOB OKpAIIMBAHUS TUIAMEHU HOHAMU HATPHS, Kalus U KaJbIs
(BO3MOKHO HCIIOJIB30BAHKME BUCOMATEPHANIOB), UCCIIEOBaHHEe aM(DOTEPHBIX CBOMCTB TUAPOKCHIA
ATIOMUHHS U THUAPOKCHJIA LMHKA, PEIICHHE SKCIEPUMEHTAIBbHBIX 3adad Mo Teme «Baxkuelue
METaJUIbl U UX COCTUHEHUS.

XuMHA H OKPY:KaIOLIAs cpeaa

BemiectBa u MaTtepuansl B IOBCEIHEBHOM KM3HU Ye0BeKa. be3onacHoe ucnosib30BaHUE BELIECTB U
XUMHYECKUX peakiuil B ObITy. [IepBast IOMOIIb MIPU XUMUYECKUX 05KOTAaX M OTPABIICHUSX.
XUMHUYECKOE 3arps3HEHNE OKPYKAIOIIEH cpebl (TIpeiebHast TOMyCTUMAas KOHIICHTPAIUs BEIIEeCTB,
nanee — [1/IK). Pons xuMuu B pelieHUN KOJOTUIECKUX MPOOIEM.

Xumuueckuii Ixcnepumenm:



u3yueHre 00pas3oB MaTepHaioB (CTEKIIO, CIUIABBI METAJUIOB, TIOJIMMEPHbIE MAaTePHAIIBI).
Meoscnpeomemmnnie ceasu

Peanuzanus MEXIpEeIMETHBIX CBS3eH NpU M3YyYEHMHM XMMHUU B 9 KIilacce OCYIIECTBIIAETCS 4Yepes
UCIOJb30BAHME KaK OOIIMX EeCTECTBEHHO-HAYYHBIX NOHATHH, TaKk M TOHATHH, SBISIOIINAXCS
CHCTEMHBIMU JIJIsl OT/ICIBbHBIX MPEIMETOB €CTECTBEHHO--HAYYHOTO ITUKIIA.

OOmire ecTeCTBEHHO-HAYYHbIE TIOHATHS: HAYYHBIN (pakT, THIIOTE3a, 3aKOH, TEOpHS, aHAIHU3, CHHTES,
KJIaccu(uKanusi, TMEePHOJUIHOCTb, HAOIIOJCHNE, OSKCIIEPUMEHT, MOJCIMPOBAHUE, H3MEPECHHE,
MO/IeJTb, SIBJICHUE, TAPHUKOBBIN (P (eKT, TEXHOTIOTHS, MaTEepHUAIIbI.

@dwusmka: Matepusi, aToM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKJIUJ, U30TOIIbI, PaJIiOAKTUBHOCTS,
MOJIEKYJIa, DJICKTPUUYECKUN 3apsi, MPOBOJHHKH, IMOJYIPOBOIHHUKH, TUIEKTPUKH, (HOTOIIIEMEHT,
BEIIECTBO, TEJO, OOBEM, arperarHoe COCTOSIHUE BEIIECTBA, TIa3, pacTBOp, PacTBOPUMOCTb,
KpHUCTaJNTNIeCKasi pemeTKa, CIijIaBbl, (PM3NUECKUE BEIWYHHBI, SIMHULBI H3MEPEHHS, KOCMHYECKOE
MIPOCTPAHCTBO, MJIaHETHI, 3BE3/1b1, COJTHIIE.

buonorus: ¢QotocunTes, apixaHue, Ouocdepa, HSKOCUCTEMA, MHUHEpaJbHbIE YIOOpEHHUs,
MHUKPOAJIEMEHTHI, MAaKPOAJIEMEHTEHI, TUTATEIbHEIE BEIIECTBA.

l'eorpadus: armocdepa, ruapocdepa, MHHEpaibl, TOPHbIE TMOPOAIbI, IOJE3HBIE MCKOIMAEMBIE,
TOTUTUBO, BOJTHBIE PECYPCHI.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUs INIPOI'PAMMBI 11O XUMHHU HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

JJUYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHUS MPOTrPaMMBbl OCHOBHOTO OOIIEro 0O0pa3oBaHUs JOCTHTAIOTCS B
X0Jic 0OOyYeHUs] XUMHUH B €IUHCTBE Y4eOHON M BOCHHUTATEIHHOU NEATEIHPHOCTH B COOTBETCTBUU C
TPAJUIMOHHBIMUA POCCUUCKUMHU COLMOKYJIBTYPHBIMH W JYXOBHO-HPAaBCTBEHHBIMU IICHHOCTSIMH,
MPUHATHIMA B OOIIECTBE MpaBWIAaMHU W HOPMaMH TIOBEACHHUS M CIIOCOOCTBYIOT IpoIeccaM
CaMOIIO3HAHUSI, CAMOPA3BUTHS U COITUATA3AINH 00YJaIOIUXCS.

JIMIHOCTHBIE PE3YNIbTAThl OTPAXAIOT TOTOBHOCTh OOYUAIONIUXCS PYKOBOJCTBOBATHCS CUCTEMOU
MMO3UTUBHBIX IIEHHOCTHBIX OPUEHTAIMA U PACIIUPEHHUE OMBITA JCSITEILHOCTH HA €€ OCHOBE, B TOM
YHUCJIE B YaCTH:

1) naTpMOTHYECKOT0 BOCTINTAHMS:

IIEHHOCTHOTO OTHOIICHHWSI K OTCYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY U HAyIHOMY
HACJICIUIO, TIOHMMAaHWs 3HAYCHHUS XWMHYECKOH HAYKH B JKH3HH COBPEMEHHOTO OOIIecTBa,
CIIOCOOHOCTH BIIQJICTh JIOCTOBEPHOW HH(POPMAIMEH O TEPEIOBBIX JOCTHIKEHUSX W OTKPBITHSIX
MHUPOBOW U OTCUECTBEHHOW XMMHH, 3aNHTCPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOWCTBE MHUpa
H 00IIeCTBA;

2) rpamIaHCKOr0 BOCIIUTAHUSA:

MIPEJICTABJICHHS O CONMAIBHBIX HOPMaxX M MPaBWJIAX MEKINIHOCTHBIX OTHOIICHHHA B KOJUICKTHBE,
KOMMYHHMKaTUBHOM KOMIIETEHTHOCTH B OOIIECTBEHHO II0JIE3HOHM, Yy4eOHO-HMCCIe10BaTENbCKOM,
TBOPYECKOH W JPYTMX BHJAX JIEATSIBHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOM
JESITEILHOCTH TIPY BBITIOJIHEHUW YYEOHBIX, TO3HABATEIBHBIX 3aJ1a4, BBITOJIHCHUH XHUMHYCCKHUX
OKCIIEPUMEHTOB, CO3/IaHUM yYEOHBIX TMPOEKTOB, CTPEMJICHHS K B3aMMONOHUMAHHUIO |
B3aMMOITOMOIIIH B MPOIIECCE ATOW YICOHOU AESITEIBHOCTH, TOTOBHOCTH OLICHUBATh CBOE TMOBEICHHE
Y TIOCTYIIKH CBOMX TOBAPHIIEH C MO3UIIMA HPABCTBEHHBIX M MPABOBBIX HOPM C YUETOM OCO3HAHUS
MOCJIEICTBUM MTOCTYIKOB;

3) HeHHOCTH HAYYHOIO NMO3HAHMS:

MHPOBO33PECHUECKHE TPEJCTABICHUS O BEIIECTBE W XHUMHUYECKOM PEAKIMH, COOTBETCTBYIOIIWE
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAyKH M COCTABJISIOIIME OCHOBY JJI MOHHWMAHUS CYIIHOCTH
Hay4YHOW KapTUHBI MHUpa, MPEJACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUS IPHUPOIBI,
B3aMMOCBSI3SIX YeJI0BEKa C MMPUPOIHOM Cpeioi, O POJIM XMMHUH B TIO3HAHUW dTUX 3aKOHOMEPHOCTEH;
MMO3HABATEIbHBIC MOTHBBI, HAIIPABJICHHBIC HA TOJyY€HWE HOBBIX 3HAHUH 10 XUMHH, HEOOXOIMMbIC
JUIsi OOBSCHEHMsI HAOJIOJAeMBIX IPOIECCOB W SBIICHUM, IMO3HABATEIBHOW, WH(DOPMAIMOHHOW H
YUTATEIHCKON KYJIbTYPhI, B TOM YKCJIC HABBIKOB CAMOCTOSITEIFHOU PabOThI C yYCOHBIMH TEKCTAMH,
CIPaBOYHOW  JUTEpPATYpoOd, JOCTYIMHBIMH TEXHHYECKHMMH CpEACTBAMH  HMH(DOPMAIIMOHHBIX
TEXHOJIOTUH;

UHTEpeC K OOY4YEeHHI0O U TO3HAHUIO, JIO003HATENBHOCTh, TOTOBHOCTH M CIOCOOHOCTH K
caM000pa3oBaHUI0, MPOEKTHOW M HCCIENIOBATEIBLCKON NEATEIbHOCTH, K OCO3HAHHOMY BBIOODY
HAIMpPaBJICHHOCTH U YPOBHS OOy4YeHHUsI B IajbHEHILIEM;

4) dopMupoBaHHSs KYJIbTYPHI 310POBbS:

OCO3HAHHE IIEHHOCTH »W3HH, OTBETCTBEHHOTO OTHOIIEHHUS K CBOEMY 3/J0POBbIO, YCTAaHOBKM Ha
3I0pOBBI  00pa3 KHU3HU, OCO3HAHHE TIOCIEACTBUA W HENPUSTHE BPEIHBIX MPUBBIUEK
(ynoTpeOnieHuss ajKoOroJisl, HApKOTUKOB, KYpeHHs), HEOOXOJUMOCTH COOJIOACHUS TMPABUI
0€30MacHOCTH MPH 00palIEHHH ¢ XUMUUYECKUMU BEIIECTBAMH B OBITY U peabHOM JKU3HH;

S) TPyAOBOI0 BOCIINTAHMSA:

MHTEPEC K MPAKTUYECKOMY U3Y4YeHHIO Mpodeccuil U Tpyaa pa3lTuyHOro poja, YBaXXEHHE K TPyLy U
pe3ynbTaTaM TPYAOBOM NEATEIHHOCTH, B TOM YMCIIe HA OCHOBE MPUMEHEHUS MPEIMETHBIX 3HAHUMA
M0 XWMHUHU, OCO3HAHHBIM BBHIOOpP WHAMBHIYATbHOW TPAEKTOPUU MPOJOIDKEHHUS OOpa3oBaHUs C
y4€TOM JMYHOCTHBIX HMHTEPECOB M CIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HMHTEPECOB H



noTpeOHOCTeH, yenemHoi TpoheCcCHOHATBHON EITELHOCTH U PAa3BUTHS HEOOXOIUMBIX YMEHUH,
TOTOBHOCTb Al TUPOBATHCA B IPO(PECCHOHATBHOM Cpee;

6) K0JI0rHYEeCKOro BOCIIUTAHHUS:

HKOJIOTUYECKH I1eJIeco00pa3Hoe OTHOUICHHE K TPHUPO/JIe KaK MICTOUHUKY KU3HU Ha 3eMiie, OCHOBE €€
CYIIECTBOBaHMS, TOHUMaHHE [IEHHOCTH 3/I0pOBOTO M 0e30macHOro odpasa *KHU3HH, OTBETCTBEHHOE
OTHOIIIEHHE K COOCTBEHHOMY (PM3MUYECKOMY U ICHUXHYECKOMY 3/I0pPOBbBIO, OCO3HAaHUE IIEHHOCTHU
COOIIIOJICHHS TIPaBMJI OE301IaCHOTO MOBEACHHS MPHU PadOTe C BEIIECTBAMHM, & TAK)XKE B CHTYAIHSIX,
YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOJIEH;

CIIOCOOHOCTH TIPUMEHSATh 3HAHWS, IOJIydaeMble NPU HW3YUYCHUU XUMHH, JUISI pPEIICHHs 3ajad,
CBSI3AHHBIX C OKPYXAIOIIEH MNPUPOJHOW CpeNoW, Il TMOBBIIECHHUS YPOBHS HKOJOTHYECKOMU
KYJIbTYpPbI, OCO3HaHMs IJI00AJBHOTO XapakTepa SKOJIOIMYECKUX MpoOJeM U MyTed UX peuIeHHs
MOCPEJCTBOM METOJIOB XHMHH, SKOJOTHYECKOTO MBIIUICHUS, YMEHHUS PYKOBOJICTBOBATHCS UM B
IT03HABATENbHOW, KOMMYHUKATUBHON M COLMAIILHON IIPAKTUKE.

METANPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeranmpenMeTHBIX PE3YIbTATOB  BBIACIAIOT 3HAYUMBIE I (DOPMUPOBAHUS
MHPOBO33PEHUs OOIICHAYYHbIE TIOHATHS (3aKOH, TEOPHs, MPHUHIUI, TUTMOTe3a, (PaKT, CHCTEMa,
MIPOLIECC, SKCIEPUMEHT U APYroe.), KOTOPbIE HCIOJIb3YIOTCS B E€CTECTBEHHO-HAyYHBIX Y4EOHBIX
IpeaMeTax U MO3BOJISIOT Ha OCHOBE 3HAHUUM U3 3TUX IpeaMeToB (GOpMUPOBATH MPEACTABICHUE O
[IEJIOCTHOW HAy4yHOW KapTHHE MHpA, U YHUBEpPCAIbHBIE Y4YeOHBIE NEUCTBUS (ITO3HABATEIbHBIC,
KOMMYHUKATHUBHBIE, PETYISITUBHBIE), KOTOpbIe OO0ecrnedynBalOT (opMUpOBaHHE TOTOBHOCTH K
CaMOCTOSITEIBHOMY TUIAaHHPOBAHUIO M OCYIIECTBIICHUIO YUEOHON JesITEIbHOCTH.

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIE JeHCTBUS

ba3oBble Jjoruyeckue a1eiicTBUSA:

YMEHHUS HUCIIOJIb30BAaTh MPHUEMBI JOTMYECKOTO MBIIIJIEHUS NMPHU OCBOCHUM 3HAHUM: PACKPHIBATH
CMBICTT XUMHUYECKHUX MOHATUHN (BBIACIATh UX XapaKTepHbIe MPU3HAKU, YCTAHABINBATH B3aUMOCBS3b
C APYrUMU NOHSTHUSIMU), UCTIOJIH30BATh MOHATHUS AJIsi OOBSACHEHUS OTICNIbHBIX (DAKTOB U SIBICHUH,
BBIOMpATh OCHOBAaHUS W KPUTEPUU JUIsl KiIacCU(UKAIMM XUMHUYECKHX BEIIECTB U XUMHUYECKUX
peakiuii, ycTaHaBIMBaTh MPUYMHHO-CIEJICTBEHHBIE CBS3U MEXAY OObEKTaMH W3Y4€HHUS, CTPOUTH
JIOTUYECKUE pacCyXIeHUsl (MHIYKTUBHBIC, ICTyKTHBHBIC, IO AaHAJOTUH), JEJlaTh BBIBOJABI H
3aKITHOYECHUS;

yMEHHE TMPUMEHATh B TMpOLEcCe IO3HAHUA TOHATUS (IpEeIMETHblE U METalpeAMETHBIE),
CUMBOJINYECKUE (3HAKOBBIE) MOJIEIM, WCIIOJIb3yeMble B XUMHUH, MpeoOpa3oBbIBaTh UIUPOKO
MpUMEHSEMble B XMUMHH MOJICJIbHbIE MPEACTABICHUS — XUMHUYECKHM 3HAK (CHMBOJ 3JIEMEHTA),
XxuMuueckas (opMmyna U ypaBHEHHE XHMHUYECKOM peakuuh — TpU pElIeHUH YydeOHO-
[T03HABATENbHBIX 337a4, C Y4ETOM 3TUX MOJEIIbHBIX IPEICTABICHUN BBISBIATh U XapaKT€pPU30BATh
CYIIIECTBEHHBIE MPHU3HAKU M3y4aeMbIX 0O0BEKTOB — XMMHUYECKHUX BEIIECTB U XMMHUYECKUX PEaKLUi,
BBISIBIISITH OOIIME 3aKOHOMEPHOCTH, IPUYMHHO-CIICJCTBEHHBIE CBS3H U MPOTUBOPEUHS B U3Y4aEMbIX
rpoleccax u sBJICHUSIX.

Ba3oBrble nucciieqoBare/ibCKue AeiCTBHA:

YMEHHUE HCIMOJb30BATh NOCTABJIEHHBIE BONPOCHI B KAaueCTBE MHCTPYMEHTA IO3HAHMS, a4 TAKKE B
KayecTBE OCHOBBI ISl (POPMHUPOBAHUS TUIMOTE3bl MO MPOBEPKE MPABHIBHOCTH BBICKA3bIBAEMBIX
CYKJICHUH;

MpuoOpeTeHnue OmbITa MO IUIAHUPOBAHMIO, OPraHU3allid W TMPOBEIACHHUIO YUCHHMUECKUX
AKCMIEPUMEHTOB, yMEHUE HaOII0AaTh 3a XOJOM MPOIEcca, CaMOCTOSITENIBHO MPOTHO3UPOBAThH €ro
pe3ynbTaT, GopMyIHpoBaTh 0000IIEHUS M BBIBOABI MO pe3yabTaTaM MPOBEAEHHOTO OIBITA,
WCCIIETOBAHUS, COCTABIISITh OTUET O MPOJIeNIaHHOM paboTe.

Padora ¢ undpopmanueii:

yMEHHE BbIOUpaTh, aHATU3UPOBATh U MHTEPIPETUPOBATH HHPOPMAIUIO PA3ITUYHBIX BUIOB U GOpM
MPEJICTaBJICHMsSI, TOJYy4aeMyl0 €3 pa3HbIX HWCTOYHUKOB (HAYYHO-TIOMYJSIpHAs JUTEparypa
XMUMHYECKOTO COJCpKaHUs, CIpaBOYHBIE MOCOOUs, pecypchl VHTepHeTa), KpUTHUECKH OLIEHUBATh
MPOTUBOPEUUBYIO U HEJOCTOBEPHYIO HHPOPMAIIHUIO;



YMEHHUE TNPUMEHSATH DPA3JIMYHbIE METOJbl M 3alpOChl NPH IMOUCKE M OTOOpe HH(POpPMALUU H
COOTBETCTBYIOLINX JIAHHBIX, HEOOXOAMMBIX JUIS BBIMOJHEHHUS YYEOHBIX M MMO3HABATEIBHBIX 337134
OTIPENICIEHHOTO THIIA, MPHOOPETEHHE OMbITa B OO0JIACTH HWCHOJB30BaHUS WH(OPMAIMOHHO-
KOMMYHHUKATHBHBIX TEXHOJIOTHH, OBIaJEHUE KYIbTypOWd aKTHBHOTO HCIIOJIB30BAHHS PAa3IHMUHBIX
MOMCKOBBIX CHCTEM, CaMOCTOSITEIbHO BBIOMpAaTh ONTHUMAJbHYIO (OpPMY IPEICTABICHHUS
nHbOpMAlMM W WUIIOCTPUPOBATH pelIaeMble 3aJadll HECIOKHBIMHU CXEMaMH, JHarpaMMaMHy,
npyruMu popmamu rpaduku U UX KOMOUMHAIUSMUY;

YMEHHE HCIIOJIb30BaTh U aHAJIM3UPOBATh B IIpoliecce YUeOHOM U HCCIe10BaTEIbCKON JESITENIbHOCTH
MHGOPMAIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEILCKOTO XO3SHWCTBA M TPAHCIIOPTA HA COCTOSIHHE
OKpYKaroLEel NPUPOTHON CPEBI.

KoMMyHuUKaTHBHBIE YHUBepCaJbHbIE YUeOHbIe JeilicTBUA:

YMEHHUS 337aBaTh BOMPOCHI (B X0JIe AnUajora v (Win) AUCKYCCHH) 10 CYILIECTBY 00CYX/1aeMOM TEMBI,
(bopMyITHpOBaTh CBOU MPEIOKEHHSI OTHOCUTEIBHO BBITIOTHEHUS TPEITIOKESHHOM 3a1auu;

YMEHHUSI TPEACTABISATH MOJydCHHBIE PE3yIbTaThl IMO3HABATEIBHON NEATETPHOCTH B YCTHBIX W
MUCHMEHHBIX  TEKCTax; JeJjaTh MPE3EHTAUI0 Ppe3yAbTaTOB  BBITIOJHEHUS  XHUMHUYECKOTO
JKCIIepUMEHTa (J1a00paTOPHOTO OMBITA, JabOpaTOpHON pabOTHl MO WCCIECIOBAHUIO CBOWMCTB
BEIIIECTB, YU€OHOTO MPOCKTA);

YMEHHUSI Y4eOHOTO COTPYJHHYECTBA CO CBEPCTHHKAMH B COBMECTHOW ITO3HABATEIBHONH W
HCCIIEIOBATENIbCKON JIESITEIbHOCTH MPHU PEIIEHUH BO3HUKAIOLIUX MPO0JIeM Ha OCHOBE yuéTa oOUInx
MHTEPECOB U COTJIACOBAHMA MO3ULUN (0OCYXAEeHHS, OOMEH MHEHMSIMH, «MO3TOBBIE LITYPMbI»,
KOOpJMHAINS COBMECTHBIX JACHCTBUH, ONpeie]IeHne KPUTEPHEB 110 OIIEHKE Ka4eCcTBa BHITIOJTHEHHON
paboThl U ApYyTHE).

PerynsiTuBHbIC YHUBEpPCAJIbHbIC YUeOHbIE 1eHiCTBUA:

YMEHHE CaMOCTOSITEIbHO ONpPENeNATh LEIH JIeATENbHOCTH, IUIAHUPOBATh, OCYILIECTBIISTD,
KOHTPOJMPOBATh U MPH HEOOXOIUMOCTH KOPPEKTHUPOBATH CBOIO JIEATEIILHOCTh, BHIOMpATh Hanboiee
a¢hdexTuBHBIC CIIOCOOBI pelIeHUsT YUeOHBIX U MO3HABATEIBHBIX 337124, CAMOCTOSTEILHO COCTABIISTh
WA KOPPEKTUPOBATH MPEJIOKECHHBIM aJIrOPUTM JIECWCTBUUA MPH BBHINOJIHEHUU 3aJaHUNA C YUETOM
MOJIyYeHUs HOBBIX 3HaHUI 00 M3ydyaeMbIX OOBEKTaX — BEIIECTBAX W pEaKLHUsAX, OLICHUBAThH
COOTBETCTBHUE MOJIYYEHHOIO pe3yibTaTa 3asiBICHHOH 11eJId, YMEHUE HCIIO0JIb30BaTh U aHATM3UPOBAThH
KOHTEKCTBI, [Tpe/ijlaraeMble B YCIIOBUU 3aJaHHi.

MNPEIMETHBIE PE3YJIBTATbBI

B cocTaBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 003aTENILHOTO COAEPIKAHUSI, YCTAHOBJICHHOTO
JTaHHOU (QenepalbHON pabodeil mporpaMMoii, BBIIENSIOT: OCBOCHHbIE OOYYalOIIMMHUCA HAy4HbIE
3HAHUSI, YMEHHS U CIIOCOOBI IEHCTBUI, cienuduyeckue I MpeIMeTHOM o0nactu « XUMUs, BUJIBI
NESTeIbHOCTH IO IOJIyYEHUIO HOBOTO 3HAHMA, €ro HHTEpHpeTalud, IpeoO0pa3oBaHUI0 U
MIPUMEHEHHIO B PA3JINYHBIX Y4EOHBIX U HOBBIX CHUTYaIIHsIX.

K xoniy oOyuenust B 8 kjacce mpeaMeTHbIE Pe3yiIbTaThl HA 0a30BOM YpOBHE JOJDKHBI OTPaXKaThb
c(OpPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUIA:

o pPacKpbIBaTh CMBICI OCHOBHBIX XHMHUYECKHUX MOHSATHI: aToM, MOJEKYNla, XUMHUYECKUN
JJIEMEHT, TMPOCTOE BEIIECTBO, CJOXKHOE BEIIECTBO, CMeCh (OJHOpPOJHAs W HEOJAHOPOJHAS),
BaJICHTHOCTh, OTHOCHUTENIbHAs aTOMHAas W MOJIEKYJsIpHas Macca, KOJMUYECTBO BEIIECTBA, MOJb,
MOJIIpHasi Macca, MaccoBast /1011 XMMUYECKOTO 3JIEMEHTa B CO€AMHEHUH, MOJISIPHBIM 00BEM, OKCH,
KHCJIOTa, OCHOBAHME, COJIb, AJIEKTPOOTPHULIATEILHOCTh, CTENICHb OKUCICHHs, XUMUYECKasl peakus,
KJIaccu(UKalusl peaknuid: peakluud COCIUHEHHUs, PEeaKIMU Ppa3okKeHHs, peaklUu 3aMelleHus,
peakuuu oOMEHa, 3K30- M SHJIOTEPMHUYECKHE Peakluu, TeIuoBoi 3¢ddekT peakiuu, sApo aToma,
AJIEKTPOHHBIA CIIOM aToMma, aToMHas OpOMTajb, paJuyCc aromMa, XMMHYEecKas CBsS3b, MOJIApHAs U
HEMoJsipHasi KOBAJEHTHAs CBs3b, MOHHAs CBSA3b, MOH, KaTMOH, aHWOH, PAaCTBOP, MaccoBas IOJI
BellecTBa (MPOLEHTHAs! KOHLIEHTPAIHsI) B PaCTBOPE;

J WUTIOCTPUPOBATh B3aUMOCBSA3b OCHOBHBIX XUMUYECKUX MOHATHIA U MPUMEHATh 3TU MOHATHUS
IIPU ONMCAHUM BEIIECTB U UX MPEBPAILECHUI;



J WCIOJIb30BaTh XMMHUYECKYI0 CUMBOJIMKY JJIsl COCTaBJICHUs (POPMYJ BEUIECTB M ypaBHEHHI
XUMHYECKUX PEAKIIU;

J OTpENeNiATh BAJIEHTHOCTh AaTOMOB DJJIEMEHTOB B OHHAPHBIX COCJMHEHUSX, CTEICHb
OKHUCJIEHHS JJIEMEHTOB B OMHApHBIX COEIUHEHMSIX, MPUHAIICKHOCTh BEIIECTB K ONpPEACIEHHOMY
KJIacCy COEIMHEHMH 1o dopmyaaM, BHUJ XHUMHYECKOW CBs3M (KOBAJICHTHAsT W HOHHAs) B
HEOPraHUYECKUX COEAMHEHUSIX;

. packpsiBaTh cMbIch llepuoauueckoro 3akona JI. M. MenneneeBa: JeMOHCTPUPOBATH
[IOHUMAaHHE NEPUOANYECKON 3aBUCUMOCTU CBOWCTB XMMHUYECKHX 3JIEMEHTOB OT UX IOJIOKEHUS B
[leproauueckoii cucrteme, 3aKOHOB COXPAaHEHUS! MacChl BEIIECTB, IOCTOSHCTBA COCTaBa, aTOMHO--
MOJIEKYJISIPHOTO y4EeHMs, 3aKOHa ABOraipo;

J OTHCHIBATh M XapaKTepu30BaTh TaOnuuHyto Gopmy lleproanueckoit cucTeMbl XUMHUYECKUX
AJIEMEHTOB: pa3nyaTh MOHATHUS «TJaBHas nmoArpynna (A-rpymnma)» u «mnobouynas noarpynna (b-
IpyIIa)», Majble U 0OJbIINE NMEPUOJIbl, COOTHOCUTH 0003HAUYEHHUS, KOTOPble UMEIOTCS B Tabyulie
«Ilepuognueckass cucreMa xumudeckux odnemMeHtoB J[. WM. MenzaeneeBa» € YHCIOBBIMHU
XapaKTepUCTUKaMH CTPOEHHUS aTOMOB XMMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsij sijipa, oOI1ee Ynucio
AJIEKTPOHOB U paclpeAeseHNe UX M0 IEKTPOHHBIM CIIOSIM);

J KJIaCCU(UIMPOBATh XUMHUYECKUE DIIEMEHThl, HEOPraHHMYECKHE BEIIeCTBa, XHMHUYECKUE
peaxuu (1Mo YUCIy M COCTaBY YYaCTBYIOUIUX B PEAKI[MH BEIIECTB, 10 TEIUNIOBOMY dPEKTY);
. XapaKTepU30BaTh (OMUCHIBATh) 00IME XUMUYECKUE CBOICTBA BEIIECTB PA3IMYHbIX KJIACCOB,

IMOATBCPXKAAA OIMUCAHUC MPHUMEpPAMHU MOJICKYISAPHBIX ypaBHeHI/II)'I COOTBECTCTBYIOIIUX XHUMHNYCCKUX
peaKkumii;

. MMPOTHO3WPOBATh CBOWMCTBA BEIIECTB B 3aBHUCHMOCTH OT HMX Ka4eCTBEHHOTO COCTaBa,
BO3MOYHOCTH MPOTEKAHUSI XUMUYECKUX MPEBPALICHUH B PA3TUYHBIX YCIOBUSIX;
J BBIYHCIISATH OTHOCUTENIbHYIO MOJIEKYJISIPHYIO M MOJISIPHYIO Macchl BEIIECTB, MaCCOBYIO JIOJTIO

XAMUYECKOTO 3JIeMeHTa 1o (opMyae COCOMHEHHWS, MAcCOBYIO JIOJNIO BEIIECTBA B pacTBOpE,
MIPOBOJIUTH PACUETHI TI0 YPAaBHEHUIO XUMHUYECKOH PEaKIINH;

o MPUMEHSTh OCHOBHBIC OIEPAllMU MBICIUTEIFHON JEATEIIbHOCTH — aHalu3 W CHUHTE3,
cpaBHEHHE, 0000IIeHne, CHUCTeMaTH3aluilo,  KIacCU(UKAIMIO,  BBISBJICHUE  MPUYHMHHO-
-CIICICTBEHHBIX CBS3CH — JIJISl U3y4YCHHUsI CBOMCTB BEUIECTB M XMMUYECKHUX PEaKIUil, €CTECTBEHHO-
HayYHbIC METOJIbI TO3HAHUS — HAOJIIOJICHUE, U3MEPEHHE, MOJICIIMPOBAHUE, IKCIIEPUMEHT (peallbHbIN
Y MBICJICHHBIN);

. ClIeZIoBaTh  NpPaBWJIaM  IOJIb30BAHMSI ~ XMMHYECKOW  MMOCYymod ©  J1TaOOpaTOPHBIM
000pyJI0OBaHUEM, a TAK)KE MPaBUIIaM OOpAIllEHUs C BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIHSIMH
0 BBITIOJHEHHUIO JTJa00pATOPHBIX XUMUYECKUX OMBITOB 110 TIOJIYYCHHUIO U COOMPAHUIO Ta3000pa3HbIX
BeniecTB (BOJOPOJa U KUCIOPOJIa), MPUTOTOBICHHIO PACTBOPOB C ONPEICIEHHON MACCOBOM J0yen
pacTBOPEHHOTO  BEIIECTBA, IIAHUPOBATh W TPOBOJIUTH XUMHUYECKHE OKCIEPUMEHTHI IO
pacro3HaBaHWIO PACTBOPOB IIEJIOYEH M KHUCIOT C TOMOINBIO HWHAWKATOPOB  (JIaKMYC,
benondranenn, METUIOPAHXK U JIPyTHE).

K koHiy oOyueHus B 9 Kjacce npeiMETHbIC Pe3yJibTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
C(OPMHUPOBAHHOCTh y OOYUAFOIIUXCS YMEHUI:

o pacKpbIBaTh CMBICII OCHOBHBIX XUMHYECKUX TIOHATHH: XUMHUYECKHU DJIEMEHT, aTOM,
MOJIEKYJa, HOH, KaTHOH, aHWOH, IPOCTOE BEIIEeCTBO, CIOKHOE BEIIECTBO, BAJICHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, CTEMEHh OKHUCICHHUS, XUMHUYECKas peaklus, XUMHUYecKas CBS3b,
TerIoBOM 3(pPeKT peaxiuu, Mojb, MOJSPHBIH 00BEM, PacCTBOpP, DJAEKTPOIHUTHI, HEIIEKTPOJIUTHI,
ANIEKTPOJIUTUYECKAs JIUCCOLIMALIMSA, pEaKIMu HOHHOrOo oOOMEeHa, KaTaau3aTop, XHMHUYECKOe
paBHOBecHe, 0OOpaTUMbIE U HEOOpaTHUMbIEe pEaKlUu, OKUCIUTEIHbHO-BOCCTAHOBUTEIbHBIC PEAKIIUH,
OKHCJIUTEIb, BOCCTAHOBHUTENb, OKHCIEHHE W BOCCTAaHOBJICHHE, aIOTponusi, ampOTepHOCTb,
XUMHYECKasi CBsI3b (KOBAJICHTHAs, HOHHAS, METAITUYECKasi), KpUCTAJUIMUECKasi periéTka, Koppo3us
METaJJIOB, CIIJIaBBl, CKOPOCTh XMMHUYECKON peakluu, MpeaenbHo nomyctuMasi konuentparus [1/1K
BEIIECTBA;



L4 HWIUTIOCTPUPOBATH B3aMMOCBA3b OCHOBHBIX XUMHWYCCKHUX MOHATHU U IMPUMCHATH 3TH IMOHATHUA
IIpH OIIMCAaHNU BCIICCTB U UX HpeBpameHHﬁ;

. WCII0JIb30BaTh XUMUYECKYIO CHMBOJIMKY JUISI COCTaBIIEHUSI ()OPMYJ BEIIECTB M ypaBHEHUI
XUMHUYECKUX PEAKIIUI;
. OIPENENATh BAJEHTHOCTh M CTENEHb OKHCICHHS XMMHUYECKUX DJIEMEHTOB B COCIUHEHUSIX

pPa3IMYHOIO COCTaBa, IMPHUHAIEKHOCTh BELIECTB K ONPEACIEHHOMY KJIAcCy COEIWHEHUH IO
dbopmynaM, BUJ XUMHUYECKOW CBs3M (KOBAJIEHTHAsl, MOHHAS, METAJUIMYECKasi) B HEOPTraHMYECKHX
COCIIMHEHUSX, 3apsa HOHA MO XUMHYECKOW (opmylie, XapakTep cpelsl B BOJHBIX pacTBOPax
HEOPraHUYECKUX COECAUHEHUM, TUI KPUCTAINIMYECKON PEIIETKH KOHKPETHOTO BEIIECTBA,

. packpsiBaTh cMbici Ilepuognueckoro 3akona [[. M. MenaeneeBa U 1€MOHCTPUPOBATH €0
MOHMMAaHMEe: ONMCHIBaTh M XapakTepu3oBaTh TabmuMuHyro ¢opmy Ileproauueckoil cuctemsl
XMUMHMUYECKUX DJIEMEHTOB: DPa3InyaTh MOHATUS «J1aBHas moarpymnmna (A-rpymmna)» U «1noOodHas
noarpynna (b-rpynma)», manble U OoJbIIME NEPUOJbI, COOTHOCUTH OOO3HAUEHHUs, KOTOpPbIE
UMEIOTCA B MEPHOJUYECKON Taliuile, C YHCIOBBIMU XapaKTEpPUCTUKAMM CTPOEHHS aTOMOB
XMMHMUYECKUX AJIEMEHTOB (COCTaB U 3apsij siapa, oOlIee YUCIIO MIEKTPOHOB U paclpe/iesieHue UxX 1o
AJIEKTPOHHBIM CIIOSIM), OOBSICHATH OOIIME 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB 2JIEMEHTOB U MX
COEJIMHEHUH B Mpezenax MajblX IEPUOI0B U IIaBHBIX MOATPYII C YIETOM CTPOSHHS UX aTOMOB;

J KJIaCCU(PUIIMPOBATh XUMHUYECKUE DJIEMEHTHl, HEOPraHMYeCKHE BEIIeCTBa, XMMHUYECKUE
peakiuu (MO YHUCIy M COCTaBy Y4YacTBYIOIIMX B PEaKIMM BEUIECTB, MO TEMJIOBOMY 3 (eKTy, 1o
M3MEHEHUIO CTENEeHEe OKUCIEHUSI XUMUYECKUX JIEMEHTOB);

. XapaKTepu30BaTh (OMUCHIBATh) 00IIKE U crienn(UYECKUe XUMUUECKUE CBOWCTBA MPOCTHIX U
CIIOXHBIX BEIIECTB, MOJATBEP)KJasi OMHCAHHE NMPUMEPAMU MOJIEKYISPHBIX M HMOHHBIX ypaBHEHUIl
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

° COCTaBJISITh YPABHEHUS DJICKTPOJUTHYECKOW MUCCOLMAIMA KHUCJIOT, IIEJIOYEe W COJIeH,
IOJIHBIE M COKpAllEHHBbIE YpPAaBHEHMsS pEAKUMH HOHHOIO OOMEHa, YpaBHEHMs pPEaKLHui,
MOJATBEPXKAOIINX CYILIECTBOBAHNE M'€HETUYECKOM CBSI3U MEX/1y BEIIECTBAMU PA3JIMUHBIX KJIACCOB;

o pacKphIBaTh  CYIIHOCTh  OKHCIIUTEIbHO-BOCCTAHOBHUTENBHBIX PEAKIHUH  MOCPEJICTBOM
COCTaBJICHUS 3JICKTPOHHOTO OallaHCca ITUX PEaKIIHIA;

o MIPOTHO3UPOBATh CBOWCTBA BEIIECTB B 3aBHCHMOCTH OT HMX CTPOCHHUS, BO3MOXKHOCTH
MPOTEKAHHSI XUMUYECKUX MTPEBPAIICHUI B Pa3IMYHBIX YCIOBHUSX;

o BBIYUCIIATH OTHOCUTENIBHYIO MOJICKYJISIPHYIO I MOJIIPHYIO MacChl BEIIECTB, MAaCCOBYIO JIOJTIO

XMUMHUYECKOTO dJeMeHTa 1o (opMyle COEAMHEHHUS, MacCOBYIO [OJII0 BELIECTBA B PacTBOpE,
MIPOBOJUTH PACUETHI 10 YPABHEHUIO XUMUYECKOM peaKInu;

J coOnroAaTh  MpaBWia  [OJIB30BAHMSI ~ XMMHYECKOHW  MOCylIod W J1abopaTOpHBIM
o0opynoBaHUEM, a TaKXKe MpaBuiia OOpaleHus C BEIIECTBAMH B COOTBETCTBUH C MHCTPYKLUSAMHU 10
BBITIOJIHEHUIO JIA0OPATOPHBIX XUMHUYECKHX OMBITOB MO MOJYYEHUIO U COOMPAHMUIO Tra3000pa3HbIX
BEIECTB (aAMMHaKa U YIIIEKUCIIOTO Ta3a);

J MPOBOJUTHh PEAKIMH, TMOATBEPKAAIONINE KAYeCTBEHHBIM COCTAaB pa3IUYHBIX BEIIECTB:
pacrmo3HaBaTh OMBITHBIM MNYTEM XJIOpPHA-, OpoMuI-, HMOaUA-, KapOoHat-, Qocdar-, cuIMKat-,
cynbdaT-, THAPOKCUA-UOHBI, KATHOHBI AMMOHUS U MOHBI M3YYEHHBIX METAJNIOB, PUCYTCTBYIOIIHE
B BOJIHBIX PaCTBOpax HEOPraHUYECKUX BEIIECTB;

o MPUMEHATh OCHOBHBIE OIEPALMM MBICIUTEIBHON JAEATeIbHOCTU — AaHAJW3 M CHUHTE3,
cpaBHEeHHE, 00O0OIIeHNe, CUCTeMAaTHU3alNI0, BBISIBICHHE MPUYMHHO-CIEICTBEHHBIX CBSI3ed — Ui
W3Y4YEHUs] CBOMCTB BEIIECTB U XMMUYECKUX PEAKLHM, €CTECTBEHHO-HAyYHbIE METOJbI MO3HAHUS —
HaOIoIeHNe, U3MEPEHUE, MOJISIUPOBAHNE, YKCIIEPUMEHT (pealbHBIA U MBICICHHBIH).



TEMATHUYECKOE IINIAHUPOBAHUE

8 KUIACC
KoanyecTBO 4acoB
Ne HanmeHoBaHMe pa3je/ioB U DJIeKTpOHHbIe (I (POBbIE)
n/n TeM NPOrpaMmabl Bceero Konrpoaeupie Tpakruyeckue o0pa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
Paznean 1. IllepBonayanbHbie XUMHYECKHE OHATHS
Xumust — BakHast 00J1aCTh
L1 €CTEeCTBO3HAHUS U 5 ) bu6moreka [IOK
MIPAKTHYECKON JIEATEITbHOCTH https://m.edsoo.ru/7f41837c¢
gejoBeKa
12 BemectBa 1 xuMu4deckue 15 1 bu6moreka [IOK
peakuuu https://m.edsoo.ru/7f41837¢
Hroro no pazneny 20
Pa3znen 2. BaxHelinue npeacTaBuTe/ M HEOPraHUYeCKUX BellecTB
)1 Bo3nyx. Kucnopoa. [Tonsitue 6 1 bubnuoreka [IOK
00 oxcruaax https://m.edsoo.ru/7f41837¢
29 Bopopoa.Ilonsarue o kucinorax g 1 bu6mmoreka [IOK
M COJISIX https://m.edsoo.ru/7f41837¢
)3 Bopna. PactBopsr. [Tonsitue 06 5 | 1 bu6mmoreka [JOK
OCHOBAaHUIX https://m.edsoo.ru/7f41837¢c
24 OCHOBHBIE KJIaCcChl 1 | 1 bubnuoreka [JOK
HEOPraHWYECKUX COCAMHEHUM https://m.edsoo.ru/7f41837¢
Uroro no pazgeny 30

Paspnean 3. Ilepuoanueckuii 3akon u llepuoguveckasi cucrema xumudeckux 31eMeHToB /. . MenaeneeBa. CTpoeHue aToMoB.
Xumnueckas cBsizb. OKNCIANTEIbHO-BOCCTAHOBUTEIbHbIC PeAKIIUN




[Tepuonueckuii 3aKOH U

31 [lepuoauueckas cucrema 7 bubnuorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/7f41837¢
Memnpene-eBa. CTpoeHue aToma

12| Osemmenno : biumiorexa LOK

https://m.edsoo.ru/7f41837¢
BOCCTAaHOBHUTEJIbHBIE PEAKIINHI
Hroro no pazgeny 15 bubmmorexa [TOK
https://m.edsoo.ru/7f41837¢
Pe3epBHOE BpeMmst 3 Bubamorera [IOK
https://m.edsoo.ru/7f41837c
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHnue pa3aesioB U TeM undposbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. BemecTBo u XuMnuyeckmne peakuun
1 [ToBTOpEHue u yriyoieHne 3HaHUN 5 | bubnuorexa [JOK
' OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca https://m.edsoo.ru/7f41a636
12 OCHOBHBIE 3aKOHOMEPHOCTH XUMHYECKUX 4 bubmuorexa [JOK
' peakuui https://m.edsoo.ru/7f41a636
13 DIIEKTPOJIUTUYECKAS JUCCOIALIHS. 2 1 1 bubmuorexa [JOK
' XHWMHUYECKUE PEAKIIUN B paCTBOpax https://m.edsoo.ru/7f41a636
Hroro no pazneny 17
Pa3nen 2. HeMeTa/JILI M X COeAMHEHHUS
)1 OO6mrast XxapaKTepUCTUKAa XUMUUYECKHUX 4 1 bubnuoreka [IOK
' aneMeHToB VIIA-rpynmnbl. ['anorensl https://m.edsoo.ru/7f41a636
OO01as XxapakTepUCTUKa XUMUYECKHX
R bu6mmoreka [JOK
2.2 aneMeHToB VIA-rpynmnsl. Cepa u eé 6
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XxapakTepUCTUKA XUMUYECKHX
bubmuoreka [JOK
2.3 aneMeHTOB VA-rpynnsl. A30T, pocdop u ux 7 1
https://m.edsoo.ru/7f41a636
COCIMHEHUS
OO01as XapakTepUCTUKA XUMUYECKHIX
2.4 anemeHToB [VA-rpynmnsl. Yriepon u 8 1 2 bubmmorexa [TOK
' . PYHTIBL. post https://m.edsoo.ru/7f41a636
KPEMHHI ¥ UX COCAMHEHUS
Hroro no paszneny 25




Pa3gen 3. Meraiibl 1 UX COeIUHEHU S

. bubnmoreka [JOK
3.1 Obmme cBoicTBa MCTAIUIOB 4 https://m.edsoo.ru/7f41a636
N bubnuorexa [JOK
3.2 Baxneiiime MeTajuibl 1 UX COeIUHEHUS 16 https://m.edsoo.ru/7f41a636
Hroro no pazgeny 20
Paznen 4. Xumus u okpy»aionias cpeaa
4.1 BemecTtBa 1 MaTepuaibl B 3KU3HU YEJIOBEKA 3 bubmorexa HOK
' B p hitps:/m.eds0o.ru/7f41a636
Hroro no pazneny 3
Pe3epBHOE BpeMms 3 bubmmorexa [OK
p p https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

8 KUIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHnusi | oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl

| [Ipenmer xumuu. Poss XuMuu B )KU3HU | bubmmoreka [IOK
yenoBeka. Tena u BelecTna https://m.edsoo.ru/ff0d210c

bu6moreka [IOK

2 ITonarre o MeTogaxX MO3HAHUSI B XUMUH 1

https://m.edsoo.ru/ff0d227e
[IpakTnueckas padota Ne 1 «IIpasuiia
paboThl B 1a6OPATOPUU U TPUEMBI

3 oOpareHus ¢ 1abopaTOpHBIM | 1 bubnuoreka [IOK
obopynoBanuem» (Ludpposas https://m.edsoo.ru/ff0d23dc
na6opartopua RELEON Ludposoii gatumk
Temnepartypbl )

4 Yuctele BemecTBa 1 cMecu. CriocoObl | bubnuoreka [JOK
pazaesieHus: cMecei https://m.edsoo.ru/ff0d26ca
[IpakTrueckas padora Ne 2

. bu6mmoreka [JOK
5 «Paznenenne cmeceit (Ha mpumepe 1 1
. https://m.edsoo.ru/ff0d28c8
OYHMCTKHU TIOBAPCHHOW COJIH)»
bub6 OK

6 ATOMBI 1 MOJIEKYJIbI 1 nommoteka I

https://m.edsoo.ru/ff0d2a6¢

7 XUMHYECKUE dIIEMEHTHI. 3HAKU | bu6mmoreka [JOK
(CMMBOJIBI) XUMHUYECKUX IIEMEHTOB https://m.edsoo.ru/ff0d2be8

bub OK

8 [IpocTble U coKHBIE BELeCTBA 1 nommoreka L{

https://m.edsoo.ru/ff0d2a6¢




bubmuoreka [JOK

9 ATOMHO-MOJIEKYJIIPHOE YUYEHUE
https://m.edsoo.ru/ff0d2d50
3aKOH MOCTOSIHCTBA COCTAaBa BEIIECTB.
bubmmoreka [{OK
10 Xummnaeckas popmyina. BanreHTHOCTD
https://m.edsoo.ru/ff0d2eae
aTOMOB XUMHYECKHX JIEMEHTOB
1 OTtHocuTenbHAst aTOMHasl Macca. bubnuorexa [JOK
OTHOCHUTENBHAS MOJIEKYJISIpHAs Macca https://m.edsoo.ru/ff0d323c
12 MaccoBas J10J1s1 XUMHAYECKOTO bubmmoreka [{OK
DJIEMEHTA B COCANMHEHUU https://m.edsoo.ru/ff0d350c
13 KonunuectBo BemecrBa. MoJib. bu6moreka [IOK
Momnspras macca https://m.edsoo.ru/ff0d5230
14 DOu3nvecKrue U XUMHUYECKHE SIBICHUS. bu6moreka [IOK
XuMu4ecKasi peakius https://m.edsoo.ru/ff0d37fa
15 [Ipu3Haku 1 ycioBUs MPOTEKaAHUS bubnuoreka [IOK
XUMHUYECKUX PEaKINi https://m.edsoo.ru/ff0d3al6
16 3aKOH COXpaHEHHUsI MacChl BEIIECTB. bubnuoreka [IOK
XUMHUYECKUE YPABHEHUS https://m.edsoo.ru/ff0d3b88
Brrunciienust KoJinuecTBa, MacChl
17 BEIIECTBA M0 YPABHEHUSIM XUMHUYECKHUX bubmmorexa [TOK
HHECTEA TO P https://m.edsoo.ru/ff0d5708
peakuui
Knaccudukanus XuMuIecKuX peakiuii
bubnuoreka [JOK
18 (coenuHEHMS, pa3JIOKCHUS,
https://m.edsoo.ru/ff0d3f34
3aMeIIeHus, 0OMEeHa)
M. B. JIoMOHOCOB — y4€HBIii-
bu6mmoreka [JOK
19 sHIMKIoNeaucT. O6o0IIeHnEe U
. https://m.edsoo.ru/ff0d40c4
cUcTeMaTu3alus 3HaHUH
20 KonTtponpHas padota Nel mo teme bubnuoreka [IOK

«BelecTBa 1 XUMHYECKHUE PCaKum»

https://m.edsoo.ru/ff0d4290




Bo3ayx — cmech razos. Cocras

bubmuoreka [JOK

21 Bo3ayxa. Kucnopoa — sneMeHt u
https://m.edsoo.ru/ff0d448e
npocroe BeecTBo. O30H
DU3NYECKUE U XUMUYECKUE CBOMCTBA
22 KHCJIOpoJia (PeaKuu OKUCICHUS bubmmorexa [OK
poJia {peaKil ’ https://m.edsoo.ru/ff0d4614
ropenue). [lorsitue 06 okcumax
CriocoObl nostyueHust KUCIopo/ia B
bubmmoreka [{OK
23 a00paTOPUH U MPOMBIIIJICHHOCTH.
https://m.edsoo.ru/ff0d497a
[Ipumenenne kuciopoaa
TennoBoit 3¢ ekt xumuueckon
24 peaKuuu, MOHSITHE O bu6moreka [IOK
TEPMOXUMHUYECKOM YPABHEHUHU, DK30- U https://m.edsoo.ru/ff0d4790
SHIOTEPMHUUECKHUX PEAKITUIX
TonnuBo (HedTh, yroiab U METaH).
(edpp, yr ) bu6mmoreka [IOK
25 3arpsi3HEHUE BO3/yXa, CIOCOOBI €T0
https://m.edsoo.ru/ff0d4c4a
MPEIOTBPAILICHUS
[IpakTrueckast pabota Ne 3 o Teme
bu6mmoreka [JOK
26 «ITomyuenue u coOUpaHue KUCIOPOa,
. https://m.edsoo.ru/ff0d4ae2
HU3yYEHHE €ro CBONCTBY
7 Boaopon — sneMeHT u mpoctoe bubnuoreka [JOK
BeniecTBo. Haxoxaenue B mpupoie https://m.edsoo.ru/ff0d4dd0
)3 dOu3nvecKue U XUMHUYECKHE CBOMCTBA bubmuorexka [JOK
Bozopoaa. [IpumeHenue Bogopoaa https://m.edsoo.ru/ff0d4dd0
29 ITonaTtue o KuCIOTax MU COJISIX bubmorexa HOK
https://m.edsoo.ru/ff0d50d2
30 Crioco0slI mostyueHus: BOAOPOIa B bubnunoreka [JOK
nabopaTopuu https://m.edsoo.ru/ff0d4dd0
31 [IpakTueckas pabota Ne 4 o Teme bubnunoreka [JOK




«[lony4yenue u cobupanue BOAOPO/Ia,
HU3YyYEHHUE ETO CBOMCTB)

https://m.edsoo.ru/ff0d4{42

MonsipHblii 00bEM Ta30B. 3aKOH

bubmmoreka [{OK

32
ABoranpo https://m.edsoo.ru/ff0d542e
Brrunciienus 00béMa, KOJIMYECTBa
bubmmorexa [{OK
33 BEIIECTBA Ia3a 10 ero U3BECTHOMY
. https://m.edsoo.ru/ff0d55a0
KOJIMYECTBY BEILlECTBA WIH 00BEMY
Brruncnenust 00€MOB ra3oB 1o
bubmmoreka [IOK
34 YPaBHEHUIO PEAKIIUA HA OCHOBE 3aKOHA
.. . https://m.edsoo.ru/ff0d5708
00BEMHBIX OTHOIIIEHUH Ta30B
35 dOu3nvecKkrue U XMMHUYECKHE CBOMCTBA bu6moreka [IOK
BOJIbI https://m.edsoo.ru/ff0d587a
36 CocraB ocHoBanuii. [Tonsarue 06 bubmuorexa [JOK
WHIUKATOpaxX https://m.edsoo.ru/ff0d59e2
Bopa xak pactBoputens. HacbileHHbie
bu6mmoreka [IOK
37 Y HEHACBIIIEHHBIE pacTBOPBI. MaccoBas
https://m.edsoo.ru/ff0d5b40
JI0JIs1 BEILIECTBA B paCTBOPE
[IpakTrueckas padota Ne 5 o Teme
18 «IIpurotoBieHue pacTBOPOB ¢ bubnuorexa [JOK
onpeaeIEHHON MacCOBOM 10Jei https://m.edsoo.ru/ff0d5eba
pacTBOPEHHOTO BEIIECTBA»
39 KouTtponsnas pabora No2 no teme bubnunoreka [JOK
«Kucnopoa. Bonopona. Bona» https://m.edsoo.ru/ff0d6342
40 Oxcuppl: cocTaB, KiaccupuKanus, bubnunoreka [JOK
HOMEHKIIaTypa https://m.edsoo.ru/ff0d664e
[Tomyuenune u XuMHUYECKUE CBOMCTBA
bub6nmnoreka [JOK
41 KHCIIOTHBIX, OCHOBHBIX 1 aM(OTEPHBIX

OKCHJO0B

https://m.edsoo.ru/ff0d664e




OcHoBaH#usI: COCTaB, KIaccuuKaIms,

42 S 6 bubmuoreka [JOK
HOMEHKJIAT ndposan nabopatopma
P N P niaboparop https://m.edsoo.ru/ff0d67ca
RELEON Undposoit pH.)
43 [Tony4yeHue u XUMUYECKUE CBOKCTBA bubnuorexa [JOK
OCHOBaHUI https://m.edsoo.ru/ff0d67ca
44 KucnoTsl: cocraB, knaccudukarus, bubmmoreka [{OK
HOMEHKJIaTypa https://m.edsoo.ru/ffOdfee2
45 [Tony4yeHne n XUMHUYECKHE CBONCTBA bubnuorexa [JOK
KHCIIOT https://m.edsoo.ru/ff0dfee2
Comu (cpenHue): HOMEHKIIaTypa,
(cpenne) P Bu6mmorexa 1[OK
46 CHOCOOBI OJTYYESHHSI, XUMUYECKHE
. https://m.edsoo.ru/00ad9474
CBOMCTBA
[IpakTnueckas pabota Ne 6. Pemenue
A7 AKCIIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [IOK
«OCHOBHBIE KJIaCChl HEOPTaHUYECKUX https://m.edsoo.ru/00ad9b7c
COEIUHEHUIN
43 I'eneTnueckas cBsi3b MEXKY KiaccamMu bubnuoreka [IOK
HEOPraHUYECKUX COCAMHEHUM https://m.edsoo.ru/00ad9as50
. bubnmuoreka IHOK
49 O000111eH1E U CUCTEMATHU3AIUS 3HAHUN 1
https://m.edsoo.ru/00ad9cb2
KontpoabHasg padora Ne3 o teme
" P P bubnuorexa [IOK
50 OCHOBHBIE KJIaCChl HEOPraHUYECKUX
. https://m.edsoo.ru/00ad9ela
COEIMHEHNH
[TepBbie MOTBITKH KIacCUpUKAITIU
bubmuoreka [JOK
51 XUMHUYECKUX dieMeHTOB. IloHsaTue o
https://m.edsoo.ru/00ad9ffa
rpynnax cXOJHbIX 3JIEMEHTOB
50 [lepuoanueckuii 3aKoH 1 bu6mmoreka [JOK

Hepnozu/meCKas[ CUCTEMA XUMHUYCCKUX

https://m.edsoo.ru/00adas52c




anemeHTOB J[. 1. Meneneera

53 [lepuopl, rpymIibl, MOATPYIIIBI bubmorexa LIOK
https://m.edsoo.ru/00ada52c
54 Crpoenue atromoB. CocTaB aTOMHBIX bubnuorexa [JOK
snep. M3otonsl https://m.edsoo.ru/00ada342
CtpoeHnue AIeKTPOHHBIX 000JI0UeK
55 aToMOB 3JieMeHTOB [leproanueckoit bubmorexa HOK
https://m.edsoo.ru/00adabbc
cucremsl JI. 1. Menpeneena
XapakTepucTuKa XUMHUYECKOTO
56 3JIEMEHTA M0 €T0 MOJOKEHUIO B bubmuorexa [JOK
[Tepnoanueckoii cucreme J1. U. https://m.edsoo.ru/00ada824
MenneneeBa
3navenue [leproanyeckoro 3akoHa st
57 pa3BuTHs Hayku U ipaktuku. /1. . bubnuoreka [IOK
MenneneeB — y4EHBIN, MTEAroT U https://m.edsoo.ru/00ada96e
IrpaKJIaHUH
53 DIIEKTPOOTPUIIATETLHOCTh AaTOMOB bubnuoreka [IOK
XUMHUYECKUX IEMEHTOB https://m.edsoo.ru/00adaab8
bu6mmoreka [JOK
> VowHas XumHHeckas Coisb https://m.edsoo.ru/00adac34
60 KoBanentnas nonsipHas XuMuueckas bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab8
61 KoBaneHntHas HenossspHasi XMMUYECKast bubnunoreka [JOK
CBSI3b https://m.edsoo.ru/00adaab9
62 CreneHb OKUCIEHUS bubmmorexa [TOK
https://m.edsoo.ru/00adae28
63 OKHCIIUTENBbHO-BOCCTAHOBUTEIbHBIC bubnuoreka [JOK

peaxkiuu

https://m.edsoo.ru/00adb076




bubmuoreka [JOK

64 OKHCIIHTEIN H BOCCTAaHOBUTCIN 1 hitps://m.edsoo.ru/00adb076
65 KonTponsHas padora Ne4 o teme ! bubmuoreka [JOK
«CTtpoenne atoMa. XUMHUECKasi CBSA3b https://m.edsoo.ru/00adb486
66 PezepBHbIit ypok. O0o0IICHNE U | bubnuorexa [JOK
CHCTEeMaTH3alus 3HaHuI https://m.edsoo.ru/00adb33c
67 PesepBHblit ypok. O6001IEHNE U | bubnuorexa [JOK
CHCTEeMaTH3alus 3HaHUH https://m.edsoo.ru/00ad9cb2
68 PesepBHblit ypok. O6001IeHNE U | bubnuorexa [JOK
CHCTEeMaTH3aIus 3HaHUI https://m.edsoo.ru/ff0d61c6
OBIIEE KOJIMYECTBO YACOB I10 68
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9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero H3y4eHHusi | oOpa3zoBaTeibHbIE
padoTsbI padoThI
pecypcsl
[Iepnoanueckuil 3aK0H.
| [Iepnoanueckas cucrema | bubnnorexa [JOK
XUMHUYECKUX AemMeHToB /1. U. https://m.edsoo.ru/00adb59e
MenneneeBa
3aKOHOMEPHOCTH B H3MEHECHUH
. bubmuorexa [JOK
2 CBOMICTB XUMHYECKUX DJIIEMEHTOB 1
. https://m.edsoo.ru/00adb6b6
MEPBBIX TPEX MEPUOJIOB
3 Knaccudukanus 1 HOMEHKIaTypa | bubnuoreka [IOK
HEOPraHUYeCKUX BELLECTB https://m.edsoo.ru/00adb7e2
4 Bunpl xXuMuueckoil CBSI3U U THIIEI | bu6mmoreka [IOK
KPUCTAUIMYECKUX PEIIETOK https://m.edsoo.ru/00adbac6
KontponbHas padorta Nel o teme
5 «IToBTOpEHue U yriyOneHne 3HaHUI 1 1
OCHOBHBIX Pa3/elIoB Kypca 8 Kiacca»
6 Knaccudukanus XuMuaeckux | bubnunoreka [JOK
peakuii Mo pa3IMYHbIM IPU3HAKAM https://m.edsoo.ru/00adbcb0
[loHsATHE O CKOPOCTU XUMUYECKOI
bubnuoreka [JOK
7 peakuuu. [IoHsATHE O TOMOT€HHBIX U 1
https://m.edsoo.ru/00adbe9a
TeTEPOre€HHBIX PEAKIHIX
[ToHaTHE O XUMHUYECKOM PABHOBECHUHU.
bu6mmoreka [JOK
8 @DakTOopbl, BIUAIOIIHAE HA CKOPOCTh 1

XHUMHUYECKOU pPCaKun U MOJIOKECHUC

https://m.edsoo.ru/00adc28c




XUMHUYCCKOT'O paBHOBCCHUS

OKHCIIMTEIEHO-BOCCTAHOBUTEIILHBIC

bubmuoreka [JOK

9
peakuuu https://m.edsoo.ru/00adcade
Teopust 3NEKTPONUTHYECKOU
bubmmoreka [{OK
10 muccoranuu. CUIIbHBIE U clla0bie
https://m.edsoo.ru/00adcd68
AIEKTPOJIUTHI
. bubnuorexa [JOK
11 HoHHbIE ypaBHEHHUsI peaKkIuil
https://m.edsoo.ru/00add448
XUMHUYECKHE CBOMCTBA KUCIIOT U
. . bubnuoreka [JOK
12 OCHOBAHMH B CBETE IIPEACTABICHUIN
. https://m.edsoo.ru/00add5d8
00 2JIEKTPOJIMTUUECKON JUCCOIHAITITT
XUMHUYECKUE CBOMCTBA COJIEN B CBETE
13 MpeACTaBICHUI 00 Bubnmorexa [IOK
ped . https://m.edso0.ru/00add8b2
AJIEKTPOJIUTUYECKON AUCCOIUALINHT
14 [TonsiTue o ruapoIU3€E CoJe Bubmmorexa [IOK
P https://m.edso0.ru/00add9dd
15 O06o00meHNe U CHCTEMAaTH3aITHS bubmuorexa [JOK
3HAHUM https://m.edsoo.ru/00addd12
[IpakTrueckas padora Ne 1.
bu6mmoreka [JOK
16 «Pemenune sKcrepuMeHTaIbHbIX
https://m.edsoo.ru/00addbfa
3a7a49»
KounTtponsnas pabora Ne2 mo teme
bubnuoreka [JOK
17 «INEKTPOJIUTUYECKAS TUCCOIUALIMS.
https://m.edsoo.ru/00addecO
XUMHUYECKUE PEAKIIMU B paCTBOPaX»
OO6mrast XxapaKTepUCTHKA TaJIOTeHOB.
P P N bubmuoreka [JOK
18 XUMHUYECKUE CBOMCTBA HA MTPUMEPE
https://m.edsoo.ru/00addfe2
xJiopa
19 XnopoBojopoa. CoJisiHast KUCIIOTA, bubnunoreka [JOK




XUMUYECKHE CBOMCTBA, MOTYUYCHHE,

https://m.edsoo.ru/00ade104

MIPUMEHEHUE
[Ipaktuyeckas padora Ne 2 o reme
N bubnuorexa [JOK
20 «IlonmyueHue ConsTHON KUCIOTHI,
. . https://m.edsoo.ru/00ade348
U3y4YeHUE €€ CBOMCTB
Brruucnenus mo ypaBHeHUSIM
. bubnuorexa [JOK
21 XUMUYECKUX PEAKIUH, €CITN OJIUH U3
https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO6mrast XxapaKTepUCTUKA SJIEMEHTOB bubnuoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJTOTpOTIHBIE MOTU(DUKAITIU CEPBI.
o Haxoxnenue cepbl U €€ coeTMHEHU N bu6moreka [IOK
B NpHpoie. XUMHUYECKHE CBOMCTBA https://m.edsoo.ru/00ade64a
cepbl
24 CepoBo0pO, CTPOCHHE, bubnuoreka [IOK
(bu3UYecKre U XUMUYECKUE CBONCTBA https://m.edsoo.ru/00ade802
Oxcuppl cepbl. CepHas KUCIIOTA,
. bu6mmoreka [JOK
25 (bu3uYecCKre 1 XUMUYECKHUE CBOMCTBA,
https://m.edsoo.ru/00adea28
MIPUMEHEHHE
XHUMHUYECKUE PEAKLUH, JIEIKALLNE B
OCHOBE IIPOMBIIIJICHHOTO criocoba
26 MOJTY4YEHUS] CEPHOU KUCIIOTHI. bubnuoreka [IOK
XUMHUYECKOE 3arpsi3HEHNUE https://m.edsoo.ru/00adec8a
OKpYXarollen cpeibl COeAMHEHUSMU
cepbl
7 Brrunciienue MaccoBoit 10711 BbIXOa bubmuoreka [JOK
NPOJYKTa peaKkIuu https://m.edsoo.ru/00adec8a
28 OO1ast XapaKTepUCTHUKA SIIEMEHTOB bubnunoreka [JOK




VA-rpynisl. A30T, paclipocTpaHeHHE
B IIpHUpoJe, pu3nYecKue u
XMMHUYECKHE CBOWCTBA

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

AmMHEak, ero pu3nIecKue u

29 XUMHUUYECKUE CBOMCTBA, MOJYYECHUE U bubnmorexa [OK
> HOIYH https://m.edsoo.ru/00adf004
MIPUMEHEHUE
[IpaxTueckas padota Ne 3 o Teme
bubmmoreka [{OK
30 «[lonydyeHne aMmMuaka, U3yueHue ero
. https://m.edsoo.ru/00adf180
CBOMCTB»

31 A3oTHas KucnoTa, e€ pusndeckue u bubmuorexa [JOK
XHMHUYECKHE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons30Banmre HUTPATOB U COJIEH
aMMOHUS B KAY€CTBE MUHEPATbHBIX

. bubmuotexa [JOK
32 yaoOpeHui. XuMuueckoe
. https://m.edsoo.ru/00adf518
3arpsi3HEHUE OKPYKaIoIeH cpe/bl
COEIMHEHUSIMU a30Ta
Docdhop. Oxenn dbocdopa (V) u
$op Pocgopa (V) bu6mmoreka [JOK
33 dhochopHas kucimoTa, GU3NIECKUE U
. https://m.edsoo.ru/00adf68a
XMUMHUYECKHE CBOMCTBA, MOJIyYeHUE
Hcnonws3oBanue docdaToB B

34 KaueCcTBe MUHEPAIbHBIX YI00OpEHUH. bubnnoreka [IOK
3arpsi3HEeHUE IPUPOAHON Cpebl https://m.edsoo.ru/00adfc20
dbocharamu
Yrnepon, pacnpocTpaHeHUe B

POJL, Pactipoctp bubnuoreka [JOK
35 npupoe, GU3NUecKue U XUMUIECKHEe
. https://m.edsoo.ru/00adfd9c
CBOMCTBA
36 Oxcuppl yriaepoaa, ux pusudeckue u bubnmnoreka [JOK

XHMHUYECKHUE CBOMCTRA.

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




DKosorndyeckre npooIeMsl,
CBs3aHHbIE C OKcuJoM yriepoaa (IV)

37 VYroJibHAsI KUCOTA U €€ COJn bubmmorexa [OK
https://m.edsoo.ru/00ae006c
[Ipaktuyeckas padora Ne 4 o reme

18 "[lonydeHue yriekucioro rasa. bubnuorexa [JOK
KauectBennas peaxius Ha kapOOHAT- https://m.edsoo.ru/00ae027¢
noH"

[TepBoHauanbHBIEC TOHATHS 00
bubmmoreka [IOK
39 OPraHMYeCKHUX BEIIECTBAX KaK O
https://m.edsoo.ru/00ae054e
COEIMHEHMSIX YIiIepo/ia
. bubmuorexa [JOK
40 Kpemuuii u ero coeqmHeHus
https://m.edsoo.ru/00ae080a
[Ipaktuueckas padota Ne 5. Permenue

A1 AKCIIEPUMEHTAIBHBIX 337a4 110 TEME bubnuoreka [IOK
«Baxnelmue HeMeTauIbl U UX https://m.edsoo.ru/00ae0bf2
COCTMHEHUS»

KontponbHas padorta Ne3 no teme
. bu6mmoreka [JOK
42 «BaxHeime HeMeTaubl U UX
https://m.edsoo.ru/00ae0el8
COCTMHEHUS»
OO01as XxapakTepUCTUKA XUMUYECKHX
3JIEMEHTOB — METAJIOB.

43 Merammyeckas CBSI3b U bubnuoreka [JOK
MeTaJUINYeCKast KpUCTaInYeCKas https://m.edsoo.ru/00ae103e
pemérka. Gu3nyYecKre CBOMCTBa
METaJJIOB
XHUMHUYECKHE CBOMCTBA METAJIIOB.

N bubmuoreka [JOK

44 DNEKTPOXUMHUYECKUN Psifl

HaHpH)KCHI/Iﬁ METAJIJIOB

https://m.edsoo.ru/00ael 156




OOm1re cnocoObl MOTyYeHUs
MetaoB. CriaBel. Beruucienus no

. bubnuorexa [JOK
45 YPaBHEHUSM XUMUYECKUX PEaKIUU,
https://m.edsoo.ru/00ael 156
€CJIM OJIUH U3 PEareHTOB COJICPIKUT
npuMecu
b K
46 [ToHATHE O KOPPO3UK METAIUIOB nommorexa 110
https://m.edsoo.ru/00ael1278
47 [IlemouHbIe METAILITBI bubmmorera [TOK
https://m.edsoo.ru/00ael14b2
43 OKcHIbl ¥ THAPOKCUIBI HATPUS U bubmuorexa [JOK
KaJus https://m.edsoo.ru/00ael14b2
49 [Ileno4yHO3EMENBHBIE METAIIIIBI — bubnuoreka [JOK
KaJIBIIUN ¥ MarHui https://m.edsoo.ru/00ael5e8
50 Baxxueitmue coe JUHESHHS KalbITHS bubmorera [IOK
a H https://m.edsoo.ru/00ael Se8
51 O00011IeHNEe U CUCTEMATU3 AL
3HAHHI
57 JKEcTkoCTh BOABI M CIIOCOOBI €& bubnuoreka [JOK
YCTpaHEHUS https://m.edsoo.ru/00ael1886
[IpakTuueckast pabota Ne 6 o Teme
S .. bu6mmoreka [JOK
53 JKECTKOCTEL BOAEBI U METOLI €8
" https://m.edsoo.ru/00aelae8
YCTpaHEHHUS
54 N — bubnuoreka [JOK
https://m.edsoo.ru/00aelc64
55 AmdoTepHble CBOMCTBA OKCHJIA U bu6nuoreka [IOK
THAPOKCHIA https://m.edsoo.ru/00aelc64
bubanoreka [IOK
56 Keneso H

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




Oxcupl, TUAPOKCHIBL U COJIU JKEJle3a

bubmuoreka [JOK

37 (I1) u xxene3a (III) https://m.edsoo.ru/00ae35e6
53 O0600muIeHne U CUCTeMAaTH3aAIHS
3HaAHUHN
[Ipaktudeckas padora Ne 7. Pemenue
59 SKCIEPUMEHTAIBHBIX 337a4 10 TEME bubnuoreka [JOK
«BaxHenme MeTaJuTbl U UX https://m.edsoo.ru/00ae3de8
COCTMHECHUS
Brruucnenus mo ypaBHeHUSIM
XUMUYECKUX PEAKIUi, €CITN OJINH U3
60 peareHToB JaH B U30BITKE WU bubnuoreka [JOK
COIEPKUT MpUMecH. Beruucienus https://m.edsoo.ru/00ael 750
MacCOBOM JIOJIM BBIXOJa TIPOTYKTA
peakuuu
61 O060011eHre U cucTeMaTu3alus
3HaHUU
KontponbHas padota Ned4 o Teme
62 «BaxHenmme MeTauibl 1 UX
COCTMHEHUS»
63 BeniectBa u matepuasl B bubnuorexa [JOK
HOBCEIHEBHOM KU3HU YEJIOBEKA https://m.edsoo.ru/00ae3f50
64 XUMHUYECKOE 3arpsi3HEHNUE bubnunoreka [JOK
OKpYXarollen cpebl https://m.edsoo.ru/00ae4270
65 PoJsib XxuMuu B perieHuu bubnunoreka [JOK
9KOJIOTUYECKUX MPOoOIieM https://m.edsoo.ru/00ae4270
66 PezepBHblit ypok. O0oO1IEHNE U bu6nuoreka [IOK
cucTeMaTu3alys 3HaHuH https://m.edsoo.ru/00ae0d0a
67 PesepBHriit ypok. O6001IeHE U bubnunoreka [JOK




CHUCTEMAaTU3alus 3HaHUN

https://m.edsoo.ru/00adb33c

68 PezepBubiit ypok. O0oOIICHNE U

cUCTEMAaTHU3alus 3HAHNHI

bubmuoreka [JOK
https://m.edsoo.ru/00ad9cb2

OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME
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IIpakTHKyM 0 HeopraHu4ecko XuMHM B 8 Ki1acce ¢ HCNOJIb30BaHUEM HHM(POBOI

Jadoparopuu ( 8 4.)

Ne | Tema Conepxanue Henesas Kon-Bo | [Imanupyemsbie pe3ynbTaThl ObopynoBaHue

yCTaHOBKa ypoKa 4acosB

1 | Metoabt TTO3HAHUS B | [IpakTuueckas padora Nel. | 3HakOMCTBO cl|l 3HaTh nabopatopHoe | JlabopaTopHoe
XUMHH. DKCIIepUMeHTAIbHbIe | [IPHEMBI 00paleHH st ¢ 1a00paTOpPHBIM o0opyoBaHue 06opynoBaHue
OCHOBBI B XHMUH 1ab0paTOPHBIM 000pyI0BaHHEM

000pyTOBaHHUEM.
HarpeBanue B-Ba B
OTKPBITOM TIJITAMEHH.

2 | Metoapl MO3HAHUS B | IIpaktnueckas padorta Ne 2 | 3HaKOMCTBO cl|1 Ymenue nojb3oBaThes | JlaTumk TeMnepa-
XI/IMI/II/I.QKCHepI/IMeHTaJILHBIe «I/I?)yquI/Ie CTPOCHHA IIJIa- | OCHOBHBIMU HarpeBaTCJIbHbIMHA TYpPbI (TepMOHap—
OCHOBBI B XUMMUH MEHH» METO/IaMU HayKu npubopamu HBI), CHUPTOBKA

3 | Hucrele B-Ba u | [IpakTdeckas padora Ne3 | dopmupoBaHue 1 YMeTh pa3nensTe cMecu CnupToBKa, JaTYUK
cmecu.CrnocoObl pasneneHus AHanus moYBEI U BObI NpeaAcCTaBJIICHHUA O SJICKTPOIIPOBOAHOCTH
cMmeceit XUMHUYECKOM

aHaJIM3€e CMECH
4 | PactBopbl [Ipaktuueckas pabota Ne 4 | ChopmupoBaTh 1 YMerb omnpeaenarb KOHIEH- | JlaTuuk ontuyeckon
«OrmpeneneHue  KOHUEH- | IPEJACTABICHHE O Tparuio pacTBOpPa, | [IOTHOCTHU
TpalUu BEILECTB KOJIOPHU- | KOHIIEHTPAIMH Be- UCIOJIb3YsI MHCTPYKILIUIO
METPUUYECKUM TI0 KaJaubpo- | mecTsa u
BOYHOMY TpaduKy» KOJIMYECTBEHHOM
aHanu3e
5 | Knmaccet  neopranmueckux | IIpaktuueckas pabGora Ne | ChopmupoBath 3 YmMmers onpenensats pH pac- | Jaruuk pH

coequHennii. OCHOBaHus

5,6,7

«Onpenenenne pH

MMpEaACTaBJIICHHUE O

TBOPOB




KHCJIOTBI, COJIA pacTBOpPOB  KHCIIOT pH cpensr kax
UIIEI0Yel» | Xa-paKTePUCTHUKU
KUCIIOTHOCTH
pactBopa
6 | PactBopsl.Peaknun [IpakTnueckas Cdopmuposath 1 YMmers onpenensats pH Hatuuk pH
HOHHOTOOOMEHA paboTtaNe8.CpoiicTa TIpe/ICTaBICHNE pac-TBOpPOB
KHCJIOT, OCHOBAHHIA,
OKCHJIOB U coJIel o
OCBOMCTBax
KHCJIOT,
OCHOBaHHH,
OKCHJOB, COJICH
JlabopaTopHbIe ONBITHI
( c ucmosb3oBanneM uudpoBoii jadboparopun) (9 kiaacc)
Ne | Tema Conepxanue LleneBast ycranoBka | Kon-Bo | Ilmanupyemsbie OOGopynoBanue
ypoka 4acoB | pe3y/bTaThl

36




Teopust snexrponutudeckoii | JlabopaTopHsrit ONBIT | DKCIIEPUMEHTAIILHO YMerb onpenenaTs | Jaruuk JIIEKTPO-
nucconuanu. CUibHbIe u | «CuipHple W cialble | BBECTH MIOHATHE CUJILHBIC u ciabbie | TPOBOIHOCTH
cl1a0bIe AIIEKTPOIHTHI JEKTPOJIUTHI» «cna0bIit JJIEK- WIEKTPOJUTBI € IIO-
TPOJIUT» MOILBIO JaT4rKa
AIEKTPONPOBOJHOCTH
Teopust snekTposuTryueckoii | JlabopaTopHblii onsIT | MccnenoBaTsb IIpumensTh 3HaHUA O peak- | JlaTumk JJIEKTPO-
TTUCCOITHAIINAHN. «B3aumojeicTBue THUIIPOK- | 0COOEHHOCTH UMM HEUTpalu3alMd B | IPOBOAHOCTH, J03aTOP
PeakLuy HOHHOTO 0OMEHa cuma Gapuis C CepHOH KHC- | IPOTEKAHUS —PeaKLun MHBIX YCIIOBHAX 00bEMA KUIKOCTH, Or0-
JIOTOM» HelTpanu3anuu perka
Teopust snexrpomutnueckoit | JlJabopaTopHslit OIIBIT | DKCIIEPUMEHTAIIBHO 3HaTh, 4TO Bce | JlaTumk ANEKTPO-
JUCCOLMAINN «O0pa3oBaHue cojiel aM- | IOKa3aTh pacTBOpUMBIE B BOJIE | IPOBOJHOCTHU
MOHHUSI» o0pa3oBaHUE HOHOB COJNIM  SIBJISIFOTCS  CHJIb-
npu peakuuu HBIMU JIEKTPOIUTAMU
aMMHaKa c
KHCIIOTaMHU
XUMUYECKUe peak- | JlabopaTtopHbIit onbIT | 3yuenue Nmets nmpencraienue o | Jlaruuk TemIepa-
uun. OKUCIUTENIBHO- «3yueHue peakuuyu | OKUCIUTEIHHO- TEIJIOBOM s dekTe | Typhl MIATHHOBBIN
BOCTAHOBUTEIIb- HbIC | B3aUMOJCHCTBHUS BOCCTaHOBUTEIIBHBIX OKHCIIUTEIbHO-
peakuuu (OBP) cynbura  HATPUS  C | MPOIECCOB, BOCCTaHOBUTEJIBHBIX
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HNEPOKCHUJIOM BOJIOPOJIa» | IPOTEKAIOLIUX c peaxkuuit
BbIICJICHUEM
SHEPruu
Xumnyeckue peakuuu.OBP | JlabopaTopHblit onsIT | /lokazate, dYTO B Nwmerts npencraBnenus o | Jaruuk pH
«M3menenne pH B xozme | mporecce pa3IMYHBIX  MPOJYKTax
OKHCJIMTENLHO-BOCCTaHO- | mpoTtekanus  OBP OKHCIIUTEIBHO-
BUTEJIbHBIX pPEAKLUN» BO3MOYHO BOCCTaHOBUTEIbHBIX
oOpa3oBaHue peaxuit
KHCJIOTHI 17011
HIeJI04YU
Hewmeramibl. AMMuax JlaGopaTopHbIit OIBIT | DKCIEPUMEHTAIIHHO 3HaTh, 4YTO  pactBop | JaTumk AIEKTPO-
«OCHOBHBIE CBOWCTBA aM- | 10Ka3aTh aMMHMaka B BOJE — | IPOBOJHOCTHU
MHAKa MIPUHAIJIEKHOCTh c1a0bIif ANEKTPO-
pacTBOpa aMMHuakKa K JUT.YMETh  ONpenemsiTh
calbbpIM 3TO CBOICTBO c
3JEKTPOJINTAM MIOMOIIIBIO JlaTYMKa
ANEKTPONPOBOJHOCTH
MuHepanbHbIe YA0OpeHUS JlaGopaTopHbIit OIBIT | DKCHEPUMEHTAIBHO YMetb Jaruuk AIEKTPO-
«OrmpeneneHyue amMmuad- | pa3jinyaTh SKCIIEPUMEHTAIBHO IIPOBOJHOCTH
HOM CEJIUTPBI U | MOYEBUHY U MHHE- OIPENEIATh MOUEBUHY
MOYEBUHBI» palibHbIE y100peHus
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Mertamnbl. Kajib-
muit. Coe TMHEHNS KAJTBIASA

JlaboparopHsrit OTIBIT
«B3aumoeicTBue
W3BECTKOBOM  BOABI C
YTJIEKUCIIBIM Fa30M»

DKCIEePUMEHTAIBHO
YCTaHOBHTH
oOpaszoBaHue
CpEeIHEN U KHUCIIOU
CoJu

3HaThb CBOIicTBa
COCIMHECHUM KaJIbIUS H
€ro 3Ha4eHue B MPUPOJIE
7 KU3HH YeJIoBeKa

JaTuuk JIEKTPO-
IIPOBOJIHOCTH,
MarHuTHas MellaJka,
npudop JUTS
ITOJTY4EHUS Ta30B WU
annapat Kurmma

B cBsi3u ¢ OTKpBITHEM IIEHTpa €CTECTBEHHOHAY4YHOUW HampaBiieHHOCTH «Touka Pocrta» m ocHameHuem oOrieoOpa3oBaTenbHON

8 Kiace

L4 HpaKTI/I‘IeCKaH pa60Ta <<H3y‘ICHI/Ie CTPOCHHA IINIaAMCHI»
L4 Ha6opaTopH1,1171 OIIBIT <<I/I3MepeHHe TEMIICPATYpPbl KUIICHHUA BOAbI C IIOMOIIBIO AATYUKATEMIICPATYPHI U

TEPMOMETPA»

e JlaGopaTopHblii onbIT «OmpeneieHne TeMIepaTypbl IMJIaBIEHUS U KPUCTAJUIM3AIMUMETaIIa
e JlaGopaTopHsblii onbIT «OMpeaeieHre BOIOTIPOBOTHOMN M JUCTHUINIUPOBAHHOM BOJIBI

I[eMOHCTpaI_[I/IOHHHﬁ OKCIICPUMCHT «BplgeneHre W MOTJIONIEHUE Temia — HpH3HaKXHMquCKOﬁ peakonunu

[
L4 I[CMOHCTpaI_[I/IOHHHﬁ OKCIICPUMCHT «Pa3noxeHue BObl QJICKTPUYCCKHUM TOKOM»
[

}_—[CMOHCTpaHI/IOHHHI\/'I OKCIICPUMCHT «3akoH COXPAHCHUS MACChI BCUICCTB»
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MPAKTUYECKUX paboT, JTabOPaTOPHBIX OMBITOB M JIEMOHCTPALMOHHBIX SKCIIEPUMEHTOB (COTIACHO METOJUYECKHM PEKOMEHIAIUsM s
peainzanu 00pa3oBaTENbHBIX MPOTPAMM €CTECTBEHHOHAYYHON U TEXHOJIOTUYECKOM HAIPaBICHHOCTH MO XWMHUU C HCIHOJb30BaHUEM
obopynoBanus neHtpa «Touka Poctay).




e [IpakTnueckas padota «[losyueHre MeIHOTO KyOpoca
. JlabopaTopHbIit OIIBIT «3yuenue 3aBUCHUMOCTH PAaCTBOPHUMOCTH BELIECTBA
OTTEMIIEpPaTypbI»
e JlaGopaTopHslii onbIT «HabmoaeHue 3a pocToM KpUCTALIOBY»
e JlaGopaTopHslii onbIT «IlepechliieHHbIN pacTBOP»
JlaGoparopusblii onbIT «Onpenenenue pH pacTBOpoOB KUCIOT U 1IET0YE»
e JlabGopaTopHblii ONBIT «Peakiust HeHTpan3aum
e JlabopaTopHblit onbIT «OMpeaesieHne KUCIOTHOCTH MOYBbBI»
e JleMoHCTpalMOHHBIN ONBIT « Temneparypa miaBjaeHus BEMIECTB C Pa3HBIMHU TUIIAMUKPUCTAINTIMYECKUX PELIETOK

B 9 knacce mpenycMOTpeHO MPOBEACHHE CICTYIONINX PAOOT:

e JlemMoHcTpaunoHHbIN ONBIT «TermnoBoi A3pdeKT pacTBOPEHUsI BEUIECTB B BOJE»

e [IpakTuueckas paboTa « INEKTPOIUTHI U HEAIEKTPOJIUTHD)

e JlabGopaTopHbIii onbIT «BiustHUE pacTBOPUTENS HA TUCCOITUAIIAION

e JlabopaTopHsbiii onbIT «CHIIBHBIEC U CITA0BIE STIEKTPOTUTH

. JlaGopaTopHbIit OIIBIT «3aBUCHUMOCTD 3JIEKTPONPOBOIHOCTH PACTBOPOB
CUJIBHBIX?JIEKTPOJIUTOB OT KOHIIEHTPALIMK HOHOBY»

e [Ipaktuueckas pabora «OmnpeneneHre KOHIEHTPAIMK COJIU O 3JIEKTPOIPOBOIHOCTHPACTBOPAY

e JleMOHCTpalMOHHBIN ONBIT «M3yueHne pU3n4eckux 1 XUMUUIECKUX CBOICTB XJI0pay
e JIeMOHCTpALMOHHBIN ONBIT «/3yueHne CBOMCTB CEPHUCTOTO T'a3a U CEPHUCTON KUCIOTHI»
e JlabopaTopHblii onbIT «OCHOBHBIC CBOMCTBA aMMHAKAay
e JlemoHncTpamuoHHbie onbITh: «Ilomydenue okcuna azota (IV) u u3ydeHue ero CBOMCTBY;
«Oxkucnenue okcuna azota (II) o oxcuaa azota (IV)»; «B3aumoneiictBue oxcunaaszora (IV) ¢ Bogoi u KUCIOPOAOM, MOTyYEHHE
A30THOM KHUCTIOTBI»
e JlemoHCcTpauMoHHbIHN onbIT: «IlomyyeHne cepoBo1oOpoa U U3yYEHUE €ro CBOUCTB)
JleMoHCTpalMOHHBIN ONbIT «l3ydyeHne CBOMCTB CEPHUCTOTO T'a3a U CEPHUCTON KUCIOThI»
JlabopatopHsblit onbIT «B3anMoaelicTBHE U3BECTKOBOM BOJIBI C YTIIEKHACIBIM Ta30M»
JIaGopaTopHslii onbIT «B3anumoelicTBre ruipokcua 6apus ¢ CepHON KUCIOTOI

[
[
[ ]
L4 Ha60paT0pHHﬁ onbIT «M3MeHeHne pH B XO0A€ OKHCIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKI.IHfI»
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YUYEBHO-METOANUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

» Xumus, 8 kiacc/ 'abpuensu O.C., OctpoymoB U.I'., Cnagkos C.A., AkinoHepHoe o01iectBo «3matenbeTBo
«IIpocsenieHue»

» Xumus, 9 knacc/ 'abpuensu O.C., OctpoymoB WN.I'., Cnagkos C.A., AkurionepHoe o6011ecTBo «31arenscTBo
«IIpocsenieHue»

Tabsuupl: [leproauyeckas cucrema xumudeckux snemeHToB Jl. . MenneneeBa, Tabiauiia pacTBOPUMOCTH,
ANEKTPOXUMUYECKUHN Psil HAPSXKEHUS METAJIOB

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

1. I'abpuensn O. C., Bockoboitnukosa H. I1., SlurykoBa A. B. HactonpHas kaura yuutesns. XuMus. 8 KII.:
Meronnueckoe mocobue. - M.: Jlpoda, 2021.

2. I'abpuensu O. C., Amykosa A. B. Terpaas nist 1a60paTopHBIX ONBITOB U MpakTH4YecKkuX padort. 8 k. K yueOHUKY
O. C. I'abpuensna «Xumus. 8 kmacey. M.: [Ipoda, 2022.

3. IN'abpuensn, O. C. Metoguueckoe nmocoodue k yueonuky O. C. 'abpuensaa «Xumusy». 8 kimacce / O. C. ['abpuensH.

— M. : Ipoda, 2021. — 109.
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4. Tabpuensn, O. C. Mertonuueckoe nocodue k yueouuky O. C. I'abpuensana «Xumusi». 9 kinacc / O. C. ['abpuensH.
— M. : Ipoda, 2021. — 108.

5. Xumus : TexHonorudyeckue kaptel k yueonuky O. C. 'abpuensna «Xumus. 8 kinace» : MetTogudeckoe nocooue / JI.
N. AcanoBa. — M. : JIpocda, 2020

6. XuMmus : TexHonorudeckue kaptol k yueOHuky O. C. N'abpuensna «Xumus. 9 kinace» : meroguyeckoe nocooue / JI.
N. AcanoBa. — M. : Jlpoda, 2018

7. Xumus. 8 ki1.: KonTpoabsHbie u ipoBepouHbie padboTsl K yueOnuky O. C. I'abpuensna «Xumus. 8» / O. C.

I"abpuemnsn, I1. H. bepeskun, A. A. Ymaxkosa u nip. - M.: [Ipoda, 2022. nanueie

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

Brenute nannbie http://www.chemnet.ru I'azeta « Xumus» v CalT 1Jig yuuTtens «S uy Ha ypoK XUMHUN
http://him.1september.ru Enunas xomnekius [{OP: IIpenmeTHast KomneKus «XuMHUs»
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-Hay4YHbIE SKCTIEPUMEHTHI: XUMHUs. Komnekius

Poccwuiickoro 061meo6pa3oBaresHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukbepoBoii
http://www alhimik.ru Bcepoccuiickas onumiuajia MKOJIbHUKOB MO XUMHHU

http://chem.rusolymp.ru Oprannueckast XuMusi: NEKTPOHHBIN YyUeOHUK JJIsI CPETHEH IIKOJIbI
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http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: 3JIEKTPOHHBIA YU€OHUK
http://www hemi.nsu.ru OTKpBITBIN KOJUTEIK: XUMUS

http://www.chemistry.ru JluctTaHunoHHasi OTMMIIMAA IO XUMUHU: TEIEKOMMYHHUKALMOHHBIN 00pa30BaTebHbIN MPOEKT
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