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IHHOACHUTEJIBHASA 3AIIMCKA

Pabouast mporpamma o XuMuH it 00yJaromuxcsi 8 KIIaCCOB COCTaBJICHA Ha OCHOBE TpeboBaHUil K
pe3ysbpTaTaM OCBOCHHUSI OCHOBHOM 00pa30BaTeIbHOI MporpaMMbl OCHOBHOTO 0011ero o0pa3oBaHus,
npeacTaBiIeHHbIX B DeepantbHOM rocyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe OCHOBHOTO OOIIET0o
o0pa3oBaHus, ¢ yIETOM paclpeieEHHBIX 10 KJIacCaM MPOBEPSIEMBIX TPEOOBAHUHN K Pe3yJIbTaTaM OCBOCHHS
OCHOBHOM 00pa3z0oBaTeIbHON MPOrpaMMBbl OCHOBHOTO 00IIEro 00pa3oBaHUs U 3JIEMEHTOB COJICPKAHMU,
MPEJCTAaBICHHBIX B Y HUBEPCAILHOM KOJIU(PHUKATOPE MO XMMHH, a TaKXKe Ha ocHOBe [IpumepHoii mporpaMmbl
BOCIIMTaHUS 00yJaromuXcs MPH MOJyYSHUH OCHOBHOTO 0011Iero oopa3zoBanus u ¢ yuérom Konunenmmm
MpenojaBaHus yueOHOTO TpeaMeTa « XuMHUsH» B 00pa3oBaTeIbHBIX opranu3anusix Poccuiickoit
®denepannu, peain3yroNX OCHOBHbIE 00111e00pa3oBareabHble MporpamMmel (yTB. Pemennem Komternu
Munnpocsenienust Poccun, nporokos ot 03.12.2019 N I1K-48H).

OBLIAA XAPAKTEPUCTUKA YYEBHOI'O ITIPEJIMETA «XUMMUSD»

Bxutag yuebHoro npenmera « XuMus» B TOCTHXKEHUE 11eJIell OCHOBHOTO 00111ero oOpa3oBaHus 00yCI0BIEH
BO MHOTOM 3HAUE€HHEM XUMHYECKOH HAaYKHU B IMTO3HAHWHU 3aKOHOB IIPUPOJbI, B pa3BUTUHN IIPOU3BOAUTCIIBHBIX

CHJI 00IIIECTBA U CO3JJaHUH HOBOM 0a3bl MaTepHaIbHOM KYJIbTYPHI.

XUMHS KaK 2JIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK PacIpoCTpaHuia CBOE BIHMSHUE Ha BCE 00JIaCTH
YeJI0BEYECKOTrO CYIIECTBOBAHUS, 3ajajila HOBOE BHJIEHUE MHpPA, CTajla HEOThEMJIEMbIM KOMIIOHEHTOM
MHPOBOH KYJIbTYphl, HEOOXOIUMBIM YCIIOBUEM >KM3HH O0IIECTBA: 3HAHNE XUMUU CITY’)KUT OCHOBOM /ISt
(hopMHUpOBaHMSI MUPOBO33PEHUSI YENIOBEKA, €ro MpeACTaBIeHUI 0 MaTeprUaIbHOM €UHCTBE MUPA; BAXKHYIO
poJib urpaioT GopMUpyeMble XUMHEH MpeACTaBIeHUS O B3aUMOIIPEBPALLEHUSIX SHEPTUU U 00 SBOJIIOLIUU
BEIIECTB B MPUPO/IC; COBPEMEHHAs! XUMUS HalpaBjieHa Ha peleHre riI00albHbIX TPOOIeM YCTOMUNBOTO
Pa3BUTHS YEJIOBEUECTBA — CHIPbEBOM, YHEPIETUUECKOM, MUIIEBOM U AKOJIOTHIECKOM 6€30MacHOCTH, PoOIeM
3/IpaBOOXpPaHEHUSI.

B ycnoBusx Bo3pacTaroniero 3Ha4eHust XUMHUH B )KU3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XMUMHUYECKOTo oOpa3oBaHus. B nnane conpanuszanuu oHO SBISETCS OJHUM U3 YCIOBUN (HOPMUPOBAHUS
MHTEJJIEKTAa JIMYHOCTU U TAPMOHUYHOTO €€ pa3BUTHSL.

CoBpeMEHHOMY YeJIOBEKY XUMUYECKUE 3HAHUSI HEOOXOAUMBI JJIsl TPUOOPETEHUS 00IIEKYIbTYPHOTO
YPOBHS, TIO3BOJISIOLIETO YBEPEHHO TPYAUTHCS B COIIMYME M OTBETCTBEHHO Y4aCTBOBATh B MHOI000Opa3HOit
KU3HU OOIIEeCTBa, /Ui OCO3HAHUS BaYXHOCTU Pa3yMHOTO OTHOIIEHUSI K CBOEMY 37I0POBBIO U 3JI0POBBIO
JPYTUX, K OKpY>KaroIIel TPUPOIHON cpesie, A TPaMOTHOTO MOBEICHUS MPU UCTIOIb30BAaHUH PA3TUYHBIX
MaTepHUaIoB U XMMHUYECKHUX BEIIECTB B MOBCEIHEBHOMN KU3HHU.

XuMuyeckoe 00pazoBaHUE B OCHOBHOM HIKOJIE SIBISIETCSI 0A30BBIM 110 OTHOIICHHUIO K CHUCTEME OO0IIEero
XUMHUYECKOTO oOpa3oBaHus. [IoaTOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO peaju3yeT MpUcyIue oomemy
XUMHYECKOMY 00pa30BaHHUIO KIIFOUEBbIE IEGHHOCTH, KOTOPBIE OTPAXKAIOT FOCYIaPCTBEHHBIE, OOIIECTBEHHBIE U
WHIUBUAYaIbHBIE TOTPEOHOCTH. DTUM ONPEAETSETCS CYIIHOCTh OOIIeH cTpaTerui 00y4eHHs, BOCITUTAHUS U
pa3BUTHS 00YUAIOLIUXCS CPEACTBAMH YUEOHOTO MpeaMeTa « XUMUSD».

Wzyuenne npeamera: 1) ciocoOCTBYET peaan3aliii BO3MOXKHOCTEH Uil caMOpa3BUTHS M POPMUPOBAHMS
KYJIBTYpBI TMYHOCTH, €€ 0011ei 1 (YyHKIIMOHATBHOM IrPaMOTHOCTH; 2) BHOCHUT BKJIaJ B (GOPMUPOBAHUE
MBIIIUIEHUS] U TBOPYECKUX CIIOCOOHOCTEN MOJAPOCTKOB, HABBIKOB UX CAMOCTOSITEIbHOM yueOHOM
JeATeTbHOCTH, SKCIIEPUMEHTAIBHBIX U UCCIIE0BATEILCKUX YMEHHM, HEOOX0AUMBIX KaK B IIOBCEIHEBHON
KHU3HH, TaK U B IPO(HECCUOHATILHOM 1eSTENFHOCTH; 3) 3HAKOMUT €O CHEU(PHUKON HAyYHOT'O MBILILICHUS,
3aKJIaJIBAET OCHOBBI LIEJIOCTHOTO B3IJIsa Ha €AMHCTBO IPUPO/IBI U YEI0BEKA, SBIISETCS OTBETCTBEHHBIM



3TanoM B ((OPMHUPOBAHUH €CTECTBEHHO-HAYYHOW IPaMOTHOCTH TIOJIPOCTKOB; 4) CIOCOOCTBYET
(bOpMI/IpOBaHI/IIO HCHHOCTHOI'O OTHOIICHUA K €CTCCTBCHHO-HAYYHbIM 3HAHUAM, K IIPUPOAC, K UCIIOBCKY,
BHOCHT CBOH BKJIaJl B 3KOJIOTHYECKOE 00pa30BaHKE MIKOJIHHUKOB.

Haspannple HampaBieHUs B 00yYCHUH XUMHUH 00SCIICUUBAIOTCS CIICIIU(PUKON CONepKAHUS TIPEIMETa,
KOTOpBIﬁ ABJBICTCA NCAArOrn4CCKu aJaliTUPOBAHHBIM OTPAKCHUEM 6a30130p”1 HAayKU XMMHUHU Ha OHpeI[eHéHHOM
arare €€ pa3BUTHS.

Kypc xumun 0CHOBHOM IIKOJIBI OPUEHTHPOBAH Ha OCBOCHUE O0YUYaIOIIUMKCS OCHOB HEOPTaHUYECKOM

XHUMHUHU U HCKOTOPBIX MOHSATHH U CBGI[GHI/Iﬁ 00 OTACIIBHBIX 00BeKTax 0pFaHI/I‘IeCKOI>'I XUMHHU.

CrpykTypa conep:kaHus npeamera chopMUpOBaHA HA OCHOBE CUCTEMHOTO MOAX0/a K €r0 U3y4YEHHUIO.
ConepmaHI/Ie CKJIaIbIBACTCA U3 CUCTEMbI MOHATHHA 0 XUMHUYECKOM DJIEMEHTE U BCIICCTBE U CUCTCMBI MOHSATHH
0 XUMHUYecKOol peakiuu. O6e 3T CUCTEMBI CTPYKTYPHO OpraHU30BaHbl M0 MPHUHIIUITY [TOCIIEI0BATENEHOTO
Pa3BUTHS 3HAHUN HA OCHOBE TEOPETUYECKUX MPEICTABICHUM pa3HOTO YPOBHS: aTOMHO-MOJIEKYJISIPHOTO
Y4EHHMS KaK OCHOBBI BCETO €CTECTBO3HaHus, ypoBHs [leprnoaunueckoro 3akona /. 1. MenneneeBa kak
OCHOBHOTI'O 3aKOHA XMMUHU, YIYCHHA O CTPOCHUU aTOMa U XUMHYECKOH CBA3H, HpeI[CTaBJ'IeHI/Iﬁ 00
UIEKTPOIUTUYECKOHN TUCCOLMALIMN BEIECTB B pacTBOpax. TeopeTuueckue 3HaHUs PacCMaTpPUBAIOTCS Ha
OCHOBE AMIIMPUYECKH MOTYYEHHBIX U OCMBICICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIIEA0BATENIBHO OT OJIHOTO
YPOBHS K JIpyTrOMY, BBINIOJHSSA (YHKIIMHM OOBSCHEHUS U IPOTHO3UPOBAHUSI CBOMCTB, CTPOCHHUS U

BO3MOJKHOCTEH MPAKTUYCCKOI'0 MPUMCHCHUA U MMOJTYYCHUA N3Yy4aCMbIX BCIICCTB.

Takas opranusans cofepxKaHus Kypca criocoOCTBYET MPeICTaBICHUIO XUMUYECKOW COCTaBIIAIONIEN
Hay4YHOU KapTHUHBI MUpa B JIOTUKE €€ CUCTEMHOM Npupoipl. Tem caMbiM oOecrieynBaeTcsi BO3MOKHOCTD
(dbopMupoBaHUs y 00yHarOMMUXCS IEHHOCTHOTO OTHOLIEHUS K HAYYHOMY 3HAHHUIO M METO/IaM MO3HAHUS B
Hayke. BaxHO Takxke 3aMEeTHTh, YTO OCBOEHHE COAEPKAHUS Kypca MPOUCXOAUT C MPUBJICUEHUEM 3HAaHUH U3
paHee U3y4eHHBIX KypcoB: «OKkpyxarmui Mup», «buonorus. 5—7 knaccb» u «Pu3uka. 7 Kiaccey.

HEJIN U3YYEHUSA YYEBHOI'O ITPEIMETA «XUMUWUS»

K nampasiieHnto nepBoCcTENEeHHONW 3HAYMMOCTH TP peain3auu 00pa3oBaTelbHbIX (PYHKIUI MpeameTa
«XUMHUSD» TPAAUIIMOHHO OTHOCAT (POpMUPOBaHKE 3HAHUN OCHOB XMMHUYECKOI HayKU Kak 00J1acTh
COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOM JEeSITEIbHOCTH YeJIOBEKa U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTYpHL. 3a/1a4ya MpeaMeTa COCTOUT B POPMUPOBAHUN CUCTEMbI XUMUYECKUX 3HAHUA —
BOKHEHIINX (PAKTOB, MOHATHI, 3aKOHOB U TEOPETUYECKUX MOJI0KEHUI, JOCTYITHBIX 0000IIeHUI
MHPOBO33PEHYECKOTO XapaKTepa, sI3bIKa HayKH, 3HAHUW O HayYHBIX METOJIaX U3Y4YCHHUS BEIIECTB U
XMUMHYECKUX PEaKlUi, a TaKke B POPMUPOBAHUY U PA3BUTUN YMEHUH U CIOCOOOB JAEATEIHHOCTH,
CBSI3aHHBIX C IUIAHUPOBAHUEM, HAOIIOJCHUEM U MPOBEICHUEM XUMUYECKOTO SKCIIEPUMEHTA, COOIIOICHUEM
paBuII 6€30MacHOro 0OpallleHus C BEIECTBAMU B IIOBCETHEBHOM KU3HU.

Hapsiny ¢ aTuM 1enu n3ydeHus npeaMera B IporpaMMe yTOUHEHbl M CKOPPEKTHUPOBAHBI ¢ Y4ETOM HOBBIX
MIPUOPUTETOB B CUCTEME OCHOBHOTO 00111ero oopazoBanus. Ceroans B 00pa3oBaHUM 0COO0 3HAUNMOMN
MPU3HAETCS HAMIPABJICHHOCTh O0OYYeHMs Ha pa3BUTHE U CaMOpPa3BUTHE JINYHOCTH, (POPMHUPOBAHUE €€
MHTeJUIeKTa U 0011eil KynbTypsl. OOyueHHe YMEHUIO YUUThCS U MPOJI0JDKATh CBOE 00pazoBaHue
CaMOCTOSITEJIbHO CTAHOBUTCS OJTHOM M3 BaXKHEHIINX (PYHKIMH y4eOHBIX MPEIMETOB.

B cBsi3u ¢ 9TUM TipU U3yUEHUU TIpeIMeTa B OCHOBHOM IIKOJIE JOMUHHUPYIOIee 3HaYeHHe MPUoOpen TaKue
LICJIH, KaK:

(hopMHUpPOBaHKE WHTEIJIEKTYaTIbHO Pa3BUTOMN JIMYHOCTH, TOTOBOM K CaMO0OOpa30BaHUIO, COTPYAHUUYECTBY,
CaMOCTOSITEILHOMY MIPUHSITHIO PELICHUH, CIOCOOHOM aanTHPOBATLCS K OBICTPO MEHSIONIUMCS YCIOBHSIM
JKHU3HH,

HAIMPaBJICHHOCTh 00YUEHUS Ha CUCTEMATUYECKOEe MPUOOIIEHIE YIAIINXCS K CAMOCTOSTEILHOM



MO3HABATEIBHOM JIEATETLHOCTH, HAYYHBIM METOJIaM MO3HaHUS, (POPMHUPYIOIINM MOTHBALIUIO U Pa3BUTHE
CIIOCOOHOCTEH K XMMUU,

obecrievueHne yCI0BHii, CIOCOOCTBYIONTUX MPHUOOPETEHUIO 00YJAIOIIUMHUCS OTIBITA Pa3HOOOpa3HOIMA
JEATeTbHOCTH, TIO3HAHUS U CAMOTIO3HAHHMS, KITFOUEBBIX HAaBBIKOB (KITIOUEBBIX KOMIETEHIINH ), IMEIOIINX
YHUBEPCAJIbHOE 3HAUEHUE [T PA3TUYHBIX BHJIOB JIESATEILHOCTH;

(dbopmupoBaHue yMEHHI OOBSICHATH U OLIEHUBATH SIBIICHUS OKPY)KAIOLIET0 MUPa Ha OCHOBAHUH 3HAHUH U
OTIBITA, TIOTYYEHHBIX TP N3YYECHUH XUMHUU;

(dbopmupoBanne y 00yJaronuxcs TyMaHUCTHYECKUX OTHOIICHUH, TOHUMAaHUS IIEHHOCTH XUMHUYECKUX
3HAHUMU U1 BBIPAOOTKH 3KOJIOTHYECKH LI€JIECO00pa3HOro MOBEACHUS B OBITY U TPYJOBOM JIEATEIBHOCTH B
LEJISIX COXPAHEHUS CBOETO 370POBBS 1 OKPYKAIOIIEH MPUPOTHON CPEJIBI;

pa3BUTHE MOTHUBAIIUH K 00YUEHHIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO ¥ CAMOBOCIIUTAHUIO Ha OCHOBE
YCBOGHUS 00I€YeT0BEYECKUX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOODPY MPO(UIIS M HAPaBIEHHOCTH

JabHENIIero o0y4eHus.



COJEP)KAHME YYEBHOI'O IPEJIMETA

IlepBoHaYa/IbHBbIE XMMHYECKHE TIOHATHSA

[Ipenmer xumuu. Posie xuMuu B )KU3HM desioBeka. Tena u BemecTBa. PU3NYECKUE CBOMCTBA BEUIECTB.
ArperaTHoe cocTosiHue BeuiecTB. [IoHsATHE 0 METOaxX MO3HAHUS B XUMHU. XUMUS B CUCTEME HayK. YucTeie
BemiecTBa 1 cMecH. CriocoObl pa3ieNieHUst CMECe.

ATOMBI U MOJIEKYJbI. XUMUYECKUE 3JIeMEeHThI. CHUMBOJIBI XUMUYECKUX AIIEMEHTOB. [IpocThie U CII0KHbIE
BEIIECTBA. ATOMHO-MOJIEKYJIIPHOE YUYEHHUE.

Xumnaeckas popmysa. BaneHTHOCTh aTOMOB XUMHUYECKUX DJIEMEHTOB. 3aKOH IOCTOSIHCTBA COCTaBa
BewecTB. OTHOCUTENbHAS aTOMHas Macca. OTHOcHUTEIbHAsI MOJIEKYJIsIpHas Macca. MaccoBast JoJst
XMUMHMUYECKOTO IEMEHTA B COCTUHEHHH.

dusnyuecKkue U XMMUYECKHE SBICHUA. XUMUYECKask peakius U e€ Mpu3HaKku. 3aKOH COXpAaHEHHS MacChI
BellecTB. XUMUYecKre ypaBHeHus. Kitaccuukanus XuMUIeCKUX Peakuii (COeAMHEHMS, Pa3IOKEHHS,
3aMerieHus, o0OMeHa).

XUMHUYECKUH KCIIEPUMEHT: 3HAKOMCTBO ¢ XUMHUUYECKOU MOCYA0H, ¢ MpaBUiaMu paboThl B 1a00OpaTOPUH U
npuémMamu oOpalieHus ¢ 1adopaTOpHBIM 000PYI0BAHNEM; U3YUEHHUE U ONMCAaHUE PU3NYECKUX CBOICTB
00pa3110B HEOPraHMYECKUX BEIIECTB; HabMoAeHHe (PU3nUecKuX (IJIaBJIeHHe BOCKA, TassHUE JIbJIa, pacCTUpaHUE
caxapa B CTYIIKe, KHIIEHUE W KOHJICHCAIIMS BOJb) M XUMUUYECKUX (TOPEHHE CBEYH, TIPOKATMBAHIE METHOM
MIPOBOJIOKH, B3aUMOJIEHCTBHE MeJla C KHCIIOTOM) sIBIIEHUH, HAOII0IeHNE U ONMCAaHUE MPU3HAKOB MTPOTEKAHUS
XMUMHMUYECKUX peakluil (pas3yiokeHne caxapa, B3auMoJIeHCTBUE CEPHOM KUCIIOTHI C XJIOPUIOM Oapus,
pasnoxxenue runpokcuaa meau(Il) mpu HarpeBanuu, B3auMoaecTBHE kene3a ¢ pactBopom cosr meau(Il));
M3y4YeHHUe CIoco00B pa3zesieHus cMecel (C MOMOIIbI0 MarHuTa, GUIbTPOBAHKE, BhITIapUBaHUE,
TUCTUIUTSILNS, XpoMaTorpadusi), IpoBeIeHUE OUUCTKY MMOBAPEHHOM COJIM; HAOIIOIEHUE U ONTUCaHKe
Pe3yIbTaTOB MPOBEACHHUSI ONBITA, HILTIOCTPUPYIOLIETO 3aKOH COXPAaHEHHUSI MacChl; CO3JaHUe MOIesei
MOJIEKY (ITapOCTEPIKHEBBIX ).

BaxuHeiinue npeacTaBuTe M HEOPraHUYeCKUX BellecTB

Bosnyx — cmecs razos. Coctas Bo3nyxa. Kucinopox — aneMeHT u nnpocroe Bemectso. Haxoxnenue
KHCJIOpOJa B IpUpoe, (pu3ndeckue 1 XMMHUYecKre cBoicTBa (peakiuu ropenus). Oxcuapl. [Ipumenenue
kucnopoaa. CriocoObl MOJTy4eHHs KUCIOPOa B 1aO0OpaTOpUH U IPOMBIIIIIEHHOCTH. KpyroBopot kucioposa B
npupoje. O30H — aJUIOTPONHAsA MOU(PHUKALMS KUCIOPOIa.

TennoBoit 3¢ pexT XMMHUUECKON peakLuu, TEPMOXUMUYECKHE YPaBHEHHUS, IK30- U SHIOTEPMUYECKUE
peakuuu. TormBo: yroyib 1 MeTaH. 3arps3HEHUE BO3/yXa, YCHUIIEHUE TAPHUKOBOTO 3¢ (deKTa, pazpylieHue
030HOBOTO CJIOSI.

Bonopoa — snemeHT 1 npoctoe BemecTBo. HaxoxaeHue Bogopoaa B Npupojae, GU3NUecKue U XUMUYECKue
CBOICTBA, IPUMEHEHHE, CIIOCO0BI NoydeHus. Kucinotel u conu.

KomnnuectBo BeniectBa. Mons. MosnsipHas Mmacca. 3akoH ABoraapo. MossipHblil 00bM razos. Pacuérs! o
XMUMHYECKUM YPaBHEHHUSM.

®dusnueckue cBoicTBa BoAbL. Bona kak pactBoputeins. PactBopbl. HachllieHHBIE 1 HEHACBIIICHHBIE
pacTBOpbL. PacTBOpUMOCTS BelecTB B Boje.MaccoBas 10JI BELIECTBA B PACTBOPE. XUMUYECKHUE CBONCTBA
BoJbl. OCHOBaHUs. PoJIb pacTBOPOB B IPUPO/IE U B JKU3HU YesloBeKa. KpyroBopoT BObI B IPUPOJE.
3arpsi3HeHHe NpupoHbIX BoJ. OXpaHa U OYUCTKA MPUPOJHBIX BOI.

Knaccugukanus Heopraunyeckux coeannerunit. Oxcupl. Kinaccugukaryst okcumoB: coneoOpasyrormime
(OCHOBHBIE, KUCIIOTHBIE, aM(pOTEepHBIE) U HecoaeoOpasyronire. HoMeHkaarypa okcuaoB (MeXIyHapoHas U
TpuBHaibHAA). PU3NUECKHE U XMMUUYECKHE CBOIcTBA OkcuI0B. [lomyuenue okcuaos.

OcnoBanus. Knaccugukaiyst oCHOBaHUH: MIENOYM U HEPACTBOPHMbIe OCHOBaHMs. HoMeHk1aTypa
OCHOBaHUH (MeXIyHapoaHas U TpUBHaJIbHasH). PuU3nUecKrue U XUMUYECKHE CBOMCTBA OCHOBAHUIA.



[Tosmyuenne oCHOBaHUIA.

Kucnotsl. Knaccudukanus kucinot. Homenknarypa KucioT (MeXIyHapoIHasi U TPUBUAIBHAS ).
Du3NYECKUE U XUMUYECKUE CBOKCTBA KUCIIOT. P aktuBHOCcTH MeTasuioB H. H. bekertosa. [Tonyuenue
KHCJIOT.

Conu. Homenknatypa cosieit (MexayHapoiHas U TpuBHaNIbHAs ). PU3MUECKHE U XUMUUYECKHE CBOMCTBA
coneit. [lonyuenue cosnen.

I'enernueckas cBsi3b MEX/1y KJIJaCCaMU HEOPraHUYECKUX COCTUHEHUI.

XUMHUYECKUH KCIIEPUMEHT: KaUECTBEHHOE OIPE/ICIICHUE COAECPKAHUSI KMCIIOPOia B BO3IyX€; IOJIyYeHHE,
coOupaHue, paclio3HABAHUE U U3YYCHHUE CBOMCTB KUCIIOPO/1a; HAOIIOICHNE B3aUMO/ICHCTBHS BEIIECTB C
KHUCJIOPO/IOM U YCJIOBHUSI BOBHUKHOBEHUS U MPEKpallleHUs TOpeHusl (I1okapa); O3HaAKOMJIEHUE ¢ o0pa3LaMu
OKCHJIOB M OTIMCAaHKUE UX CBOWCTB; MOIydeHHE, COOMpaHKe, PAaCIO3HABaHNE U U3yYEHHE CBOMCTB BOJIOPOIa
(ropenue); B3auMoaericTBrEe Bogopoaa ¢ okcuaoM mean(Il) (Bo3MoxKHO MCIOIb30BaHNE BUIEOMATEPHUATIOB);
HaboIeHNe 00pa3IoB BEIIECTB KOJIUYECTBOM | MOJIb; UCCIIEJOBAHNE OCOOCHHOCTEH pacTBOPEHUS BEILIECTB
C Pa3IMYHOM PACTBOPUMOCTHIO; MPUTOTOBIIEHHE PACTBOPOB C ONMPENCIEHHON MAaCCOBOM JTOJIEH
PacTBOPEHHOTO BEILIECTBA; B3aMMOAEHCTBHE BOJIbI C METaNIaMU (HATPUEM U KaJIblIeM) (BO3ZMOXKHO
HCI0JIb30BAHNE BUJICOMATEPHAIIOB); ONIPEIEIICHHE PACTBOPOB KHUCIIOT U IIEJI0UYEeH C MOMOIIBI0 HHIUKATOPOB;
HCCcleIoBaHUE 00pa3lloB HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX KJIACCOB; HAOMIOICHIE U3MEHEHHS OKPacKu
MHMKAaTOPOB B pacTBOPAx KUCIOT U HIesioueit; u3yueHue Bzaumoeiicteus okcuaa meau(ll) ¢ pactsopom
CEPHOM KUCIIOTHI, KUCJIOT ¢ METAJUIAMH, PEAKIINM HEUTPATU3aLNH; [IOJy4YEHUE HEPACTBOPUMBIX OCHOBAHHIA,
BBITECHEHHE OJIHOTO METaJlla JPYTrUM U3 pacTBOpa COJIM; PELIEHUE SKCIIEPUMEHTAIBHBIX 33/1a4 [0 TeMe
«BaxxHenmue KI1acchl HEOPraHMYECKUX COCTUHEHUI.

Iepuoauyeckuii 3akon u [lepuoguveckas cucrema xumudeckux 3jgemMenToB /. U. Menaeseena.
Crtpoenne atoMoB. XUMHU4YeCKasl CBsA3b. OKMCINTEIbHO-BOCCTAHOBHUTEIbHbIC PEAKIIUN

[lepBpie MOMBITKY KJIACCU(PUKAUU XUMUYECKUX AIEMEHTOB. [IoHATHE O TPYINax CXOAHBIX AIEMEHTOB
(11e70YHBIE U IIET0YHO3EMENIbHbIE METalIbl, FAJIOT€Hbl, HHEPTHBIE Ta3bl). DJIIEMEHThI, KOTOpbIe 00pa3yioT
am(oTepHbIe OKCUIBI U TUAPOKCUJIBL.

[Tepuoanueckuii 3akoH. [leproanueckas cucteMa xumuueckux aemenToB J[. . Menpaeneesa.
Kopotkonepuoanas u juinHHonepuoanas ¢popmel [lepuoanyeckoit cucTeMbl XUMHUYECKUX 31€MEHTOB /1.
N. Menpneneesa. [leproel u rpymmbl. @u3nyecknil CMbICT NOPSAIKOBOIO HOMEpa, HOMEPOB IIEPUOJA U
TPYIIBI 3JIEMEHTA.

Crpoenue atoMoB. CoctaB aToMHBIX siziep. M3oTormbl. DnekTponbl. CTpoeHHe 3JIEKTPOHHBIX 000JI0UYeK
aToMOB nepBhIX 20 xumuyeckux 3neMeHToB [lepuoanueckoit cucremsl [. Y. Menneneea. XapakTepucTuka
XUMHUYECKOTO 3JIEMEHTa 0 ero nojoxeHuro B [lepronnueckoit cucreme /1. 1. Menneneena.

3aKOHOMEPHOCTH U3MEHEHUS Painyca aTOMOB XUMUUYECKHUX AJIEMEHTOB, METAIUNIMYECKUX U
HEMETAJUIMYECKUX CBOMCTB 1O rpynmnaM u nepuojaaM. 3HadeHue [lepuoaunueckoro 3akona u Ilepuonnueckoi
CUCTEMbI XUMHUYECKHUX IEMEHTOB AJI pa3BUTHS Hayku U npakTuku. . 1. MenneneeB — y4€Hblil u
TrpaKJIaHUH.

Xumuyeckas cBsi3b. KoBaieHTHas (MOJsipHas U HEMOMSPHAS) CBS3b. DJIEKTPOOTPUIIATENILHOCTD
XUMUYECKUX 3JIEMEHTOB. MIOHHas CBS3b.

Crenenb okuciieHus. OKUCIUTENbHO-BOCCTAHOBUTENIbHBIEC peakluuu. [Iporiecchl OKUCIeHs 1
BOCCTaHOBJIEHUA. OKUCIUTENN U BOCCTAHOBUTENH.

XUMHUUYECKUH IKCTIEPUMEHT: U3ydeHUE 00Pa3I[0B BEIIECTB METAIIJIOB U HEMETAIIJIOB; B3aUMO/ICHCTBUE
TUAPOKCH/IA IMHKA C pACTBOPAMU KHUCIIOT M LIEJI0UYEH; TPOBEACHHUE OIBITOB, MILTIOCTPUPYIOIINX TPUMEPHI
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX PEAKIUil (TOpEHHE, PEaKIIuU Pa3IoKEHUs, COSTUHEHIS).

MexnpeamerHblie CBA3U
Peanu3zanus MeXNpeAMETHBIX CBSA3E€HM IPU N3YYEHUH XMMHHU B 8 KJIACCE OCYLIECTBIIETCS Yepe3



HNCITOJIb30BAHUE KaK 06H_II/IX CCTCCTBCHHO-HAYYHbIX HOHSITI/Iﬁ, TaK U HOHHTI/II‘/JI, ABJIAOIINUXCA CUCTCMHBIMUA JI51
OTJICTBHBIX MPEAMETOB €CTECTBEHHO-HAYYIHOTO ITUKJIA.

OO01ue ecTeCTBeHHO-HAYYHbBIC TTOHSATHUS: HAYYHBIN (DaKT, TUTIOTE3a, TEOPHUs, 3aKOH, aHAINU3, CHHTE3,
KIIacCU(UKAIs, TEPUOUIHOCTh, HAOIIOCHHUE, SKCIEPUMEHT, MOJISIIMPOBAHUE, H3MEPEHUE, MO/ICIb,
SIBJICHUE.

dusuKa: MaTepusi, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, UOH, HYKIIHJI, U30TOIIbI, PAJIMOAKTUBHOCT,
MOJIEKYJIa, JIEKTPUUYECKHH 3apsil, BEMIECTBO, TENO, 00bEM, arperaTHoe COCTOSIHUE BEIECTBa, a3,
(bu3HUYecKre BEIMYNHBI, SAWHHUIIEI H3MEPEHHS, KOCMOC, TUTAHETHI, 3BE31161, CoJTHIIE.

buonorus: porocunres, npixanue, buocdepa.

I'eorpadusi: armocdepa, ruapocdepa, MUHEPAIBI, TOPHBIE TIOPO/IBI, TIOJIE3HBIC HCKOMTAEMbIE, TOILITHBO,
BOJTHBIE PECYPCHI.



IIVIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIbTATBI

W3yuenne xuMuu B 8 Kiacce HANPaBJICHO Ha TOCTHKEHHUE 00YJaIOIUMHUCS JTMYHOCTHBIX, METAIIPEIMETHBIX
Y TIPEAMETHBIX PE3yIbTaTOB OCBOCHUS YU€OHOTO TIpeIMeTa.

JIMYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIE Pe3yabTAThl OCBOCHUS MPOTPaMMBbI OCHOBHOTO 00IIIET0 00pa30BaHuUs JOCTHTAIOTCS B XOJI€
o0y4eHHsI XUMUU B €IUHCTBE yIeOHOW U BOCITUTATEIBHOH esTenbHOCTH OpraHu3alii B COOTBETCTBHH C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMH U TYXOBHO-HPABCTBEHHBIMU LICHHOCTSIMU, IPUHATHIMHU
B 00IIIeCTBE MMpaBMWIIaMU ¥ HOPMAaMHU TIOBEJICHUS M CITOCOOCTBYIOT MPOIECCaM CaMOTIO3HAHUS, CAMOPAa3BUTHS
U COLIMATU3ALUHU 00Yy4aroIKXCS.

JIMYHOCTHBIE PE3yNIbTAaThl OTPAXKAIOT CPOPMUPOBAHHOCTD, B TOM YHCJIE B YACTHU:

ITaTrprnoTHYeCcKOro BOCIUTAHUS

1) IEHHOCTHOTO OTHOLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY M HAYYHOMY HaCJIEAMIO,
MMOHUMAaHMsI 3HAYE€HUsI XUMUYECKOM HayKH B )KM3HU COBPEMEHHOI0 00IIeCTBa, CIOCOOHOCTH BIIAJIETh
JOCTOBEpHOM MH(pOpMaIUElt 0 MepeOBBIX JOCTIKEHUAX U OTKPBITUSIX MUPOBOM U OTEYECTBEHHOW XUMUH,

3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHSIX 00 YCTPOMCTBE MUpA B OOIIECTBA;

I'paxxmanckoro BOCHUTaHUS

2) MpEACTABJICHUA O CONUAJIBHBIX HOpMaX U MpaBUjIax MCKINIYHOCTHBIX OTHOIIICHUH B KOJIJICKTUBE,
KOMMYHHKaTUBHOW KOMIIETEHTHOCTH B OOIIIECTBEHHO IOJIE3HOM, Y4eOHO-UCCIIeIOBATENbCKOM, TBOPUECKON 1
JPYTrUX BUAAX JEATEIbHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOM NESATENHOCTH MPH BBIOJHEHUN
yueOHBIX, I03HABATENIbHBIX 33/1a4, BBINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB, CO3/JaHUH y4eOHBIX TPOEKTOB,
CTpEMJICHHS K B3aMMOIIOHUMAaHHIO U B3aUMOIIOMOILY B MPOLIECCE ITON yUeOHO! AEATEIbHOCTH; TOTOBHOCTH
OLIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH € MO3UIIMU HPABCTBEHHBIX U IIPABOBBIX HOPM C
y4€TOM OCO3HAHMS NTOCIIEICTBUI MOCTYIKOB;

HCHHOCTI/I HAYYHOI'0 MO3HAHUA

3) MHUPOBO33PCHYCCKUX HpeI[CTaBJ'IeHI/Iﬁ O BCIIECTBE U XUMHYECKOH pE€aKknun, COOTBETCTBYIOIINX
COBPCMCHHOMY YPOBHIO PAa3BUTUA HAYKHU U COCTABJIAIOIIUX OCHOBY AJIA TIOHUMAHUA CYIITHOCTHU Hay‘lHOfI
KapTUHBI MUpa, HpeI[CTaBJ'ICHI/Iﬁ 00 OCHOBHBIX 3aKOHOMCPHOCTAX Pa3BUTUA ITPHUPOJIbI, B3ANMOCBA3AX
YCJIIOBCKA C HpHpOI[HOfI cpenoﬁ, O POJIM XUMHUHU B IIOZHAHUHU 3TUX SaKOHOMepHOCTeﬁ;

4) IO3HABATCJIIBHBIX MOTHUBOB, HAIIPABJICHHBIX HA IMOJIYYCHUC HOBBIX 3HAHWH 110 XHMHU, HeO6XOI[I/IMI>IX JUIA
00BACHEHHS Ha6J'IIO,I[aeMLIX IIpoHEeCCOB U ﬂBHeHHﬁ;

5) HOSHaBaTCHBHOﬁ, HH(i)OpMaHHOHHOfI 1 YUTATEIbCKOM KYJIbTYpPBI, B TOM YHUCJIC HABBIKOB
CaMOCTOSITEIIbHOM pa6OTBI C y‘IC6HBIMI/I TCKCTaMU, CHp&BO‘IHOfI HHTepaTypOﬁ, AOCTYIIHBIMH TECXHUYICCKUMU
cpeacTBaMu I/IH(l)OpMaI_[I/IOHHbIX TGXHOHOFHﬁ;

6) HUHTEpCCa K O6y‘IeHI/IIO " IIO3HAHUIO, J'IIO603HaTeJ'ILHOCTI/I, TOTOBHOCTH U CIIOCOOHOCTH K
caMoo6pa30BaHmo, HpO@KTHOI\/’I 1 MCCIIE0BATEIbCKOM ACATCIIBHOCTHU, K OCO3HAHHOMY BBI60py
HAIIpaBJICHHOCTU U YPOBHS 06yquI/151 B HaﬂbHeﬁHleM;

®opMHUPOBaHNS KYJbTYPbI 310POBbS

7) 0CO3HaHMS LIECHHOCTH HU3HHU, OTBETCTBEHHOI'O OTHOLIEHHSI K CBOEMY 3/I0POBBIO, YCTAHOBKHU Ha
3JI0pOBBII 00pa3 )KU3HU, OCO3HAHUS TOCIEICTBUNA U HEPUATHS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS
aJIKOTOJIsI, HAPKOTHKOB, KypeHUs1), HEOOXOAUMOCTH COOIOACHNUS MpaBuiI 0€30MMacCHOCTH MPH 0OPAIIEHUH C
XMMUYECKUMU BEIIECTBAMH B OBITY M pealbHOM KU3HH;

Tpyaosoro Bocniuranus
8) uHTEpeca K MPaKTUYECKOMY U3YUEHHIO podeccuil U Tpyaa pa3IuyHOro poja, yBaKeHHe K Tpyay U



pe3yibTaTtaM TPyJAOBOM NESTETbHOCTH, B TOM YHCIIEe HA OCHOBE MPUMEHEHHS MPEIMETHBIX 3HAaHUN 10 XUMUH,
OCO3HAHHOTO BBHIOOPA MHANBUIYAIbHON TPAEKTOPHH MPOJOIDKEHUS 00pa30BaHUs C YIETOM JTMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XHUMUU, OOIIECTBEHHBIX HHTEPECOB U MOTPEOHOCTEH; YCIIEUTHON
npoheccCHOHATBFHON AATENIFHOCTH U Pa3BUTHS HEOOXOIMMBIX YMEHUI; TOTOBHOCTh aJIallTUPOBATHCS B
npodeccHoHaIBHO cpeie;

JKOJIOTHY€eCKOr0 BOCIIMTAHUSA

9) 3KOJIOTHUYECKH 11e7IeCO00pa3HOTO OTHOMIEHHS K MIPUPOJIE KaK HCTOYHHUKY KU3HH Ha 3eMiie, OCHOBE €€
CYIIECTBOBAHMSI, IOHUMAHHUS [IEHHOCTHU 37I0POBOTO U OE€30MaCHOTO 00pa3a KU3HU, OTBETCTBEHHOTO
OTHOIIEHHS K COOCTBEHHOMY (PM3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO, OCO3HAHHMSI IEHHOCTH COOIIOIC HUS
npaBuiI 0€30TaCHOTO MOBEACHUS MTPH PadOTE C BEMIECTBAMH, a TAK)KE B CUTYAIHX, YIPOKAIOUINX 310POBBIO
W KU3HU JIFOJICH

10) cnocoOHOCTH MPUMEHSTH 3HAHMSI, [TOJIy4aeMble ITPU U3YYEHUH XUMUH, JUTSl pElIeHUs 3a/1a4, CBSI3aHHbIX
C OKpYXKarolen MIPUPOIHOMN CPEIoil, MOBBINIEHUS YPOBHS dKOJOTMYECKOU KYIbTYpbI, OCOZHAHUS
IJ100aJBHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJIeM U IyTell UX peleHus oCPeICTBOM METOJ0B XUMUU;

11) 3K0I0rMYECKOTr0O MBIIIIEHUS, YMEHHS PYKOBOJCTBOBATHCS UM B ITO3HABATEIIBHONW, KOMMYHUKAaTUBHOU U

COIIMAIBHON MTPAKTHKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanpeMeTHBIX pe3yIbTaTOB BBIJACISIOT 3HAUMMBIC JITIS1 POPMHUPOBAHUS MUPOBO33PEHHS
oOlieHay4Hble MOHATHUSA (3aKOH, TEOpUs, IPUHLIUII, TUIIOTE3a, (DAKT, CUCTEMA, TPOLIECC, SKCIIEPUMEHT U Jp.),
KOTOPBIE UCIIOJIb3YIOTCSl B €CTECTBEHHO-HAYYHBIX YUEOHBIX ITpeIMETaxX U MO3BOJISIIOT HA OCHOBE 3HAHUH U3
3TUX IpeaMeTOB (GOPMHUPOBATH MPEACTABICHUE O LEIOCTHON HAyYHOUW KapTUHE MHpPA, U YHUBEpCAIbHbIE
y4eOHbIe JeHCTBUA (IT0O3HABATEIbHBIC, KOMMYHHUKATUBHBIC, PETYIATHBHBIC), KOTOPBIE 00€CTICUNBAIOT
(hopMHpOBaHHE TOTOBHOCTH K CAMOCTOSTEIbHOMY TUIAHUPOBAHUIO U OCYLIECTBICHUIO Y4eOHO
NesITeIbHOCTH.

MetanpeaMeTHbIe pe3ynbTaThl OCBOSHUS 00pa30BaTEIbHON MPOrPaMMBI [0 XUMUU OTPAKAIOT OBJIAJICHHUE
YHHUBEPCATbHBIMU MTO3HABATEILHBIMU ICHCTBUSMU, B TOM YHCIIE:

ba3oBbIMH JIOTHUYECKHUMH JeHCTBUSMH

1) yMeHHEeM HCII0Ib30BaTh MPUEMBI JIOTHYECKOTO MBIIIJICHUS TP OCBOCHHUH 3HAHUH: PACKPBIBATh CMBICT
XUMUYECKUX TOHATUH (BBIICIATh UX XapaKTEePHbIC MPU3HAKH, YCTAHABIMBATH B3AUMOCBS3b C APYTUMH
TTOHSATHUSIMH ), UCIIOJIH30BATh MOHATHUS ISl O0OBSICHEHUS OTACIbHBIX (PAKTOB U SBJICHUI; BHIOMPATh OCHOBAHUS
U KpUTEPUU A7 KiIacCU(UKALUYA XUMUYECKUX BEIIECTB U XUMUYECKUX PEaKluii; yCcTaHABINBATh MPUIHMHHO-
CJIEJICTBEHHBIC CBA3H MEKIy OOBEKTAMU U3YUEHUS; CTPOUTH JIOTUYECKUE pacCykAeHus (MHAYKTUBHEIE,
JIeIyKTUBHBIE, 110 aHAJIOTUH); JIeJaTh BHIBOJIBI M 3aKIIIOUEHUS;

2) yMeHHEM MPUMEHSTh B MPOLIeCCe MO3HAHUS MOHATUS (TIPEIMETHBIE U METaIlpeIMETHbIE),
CUMBOJINYECKHUE (3HAKOBBIC) MOJIENIN, UCTIONB3yEeMbI€ B XUMUU, TIPe0OPa30BHIBATH ITUPOKO MPUMEHSIEMBIC B
XUMHH MOJICTIbHBIE MTPEICTABICHHS — XUMUYECKHI 3HAK (CUMBOJI dJIEMEHTA), XUMUYecKas hopMmyna u
ypaBHEHUE XUMUYECKOM peakluyi — MpH PEIICHNU YueOHO-TI03HABATEIbHBIX 3aa4; C Y4ETOM ITHX
MOJENBHBIX MPEACTABICHUH BBIABIATH U XapaKTEPU30BaTh CYLIECTBEHHbIC MTPU3HAKU U3y4aeMbIX O00ObEKTOB
— XMMHUYECKHX BEIIECTB U XMMHUECKUX PEaKIUi; BBISBIATH 00IIHE 3aKOHOMEPHOCTH, TPHYUHHO -
CJIE/ICTBEHHBIE CBSI3M U MPOTHUBOPEUUS B M3y4AEMBbIX MPOLIECCAX U SIBJICHUSAX; MPEUIaraTb KPUTEPUU IS
BBISIBIICHHS 3TUX 3aKOHOMEPHOCTEN U MPOTUBOPEUMil; CAMOCTOSITENTFHO BEIOMPATH CIOCO0 perieHus yaeOHoi
3a/auu (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIICHHUS, BEIOUpATh HaUOOIIee MOIXOASIINN ¢ YIETOM
CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB);

Ba3oBbpIMH HccIe10BaTEILCKHMHY el CTBUAIMH



3) yMEHHEM HCIOJIb30BaTh MOCTABIICHHBIC BOTIPOCH B KAYECTBE MHCTPYMEHTA IMO3HAHUS, a TAKKE B
Ka4ueCTBC OCHOBBI JIs1 q)OpMI/IpOBaHI/HI THUNOTE3LI IO MPOBEPKE NPABUIIBHOCTH BBICKA3bIBACMBIX Cy)KHCHHﬁ;

4) npuoOpeTeHue ONbITa MO ITAHUPOBAHHIO, OPraHU3AIMH U TIPOBEICHUIO YUCHHUECKUX IKCIICPUMEHTOB!
yMEeHHUE Ha0JI0aTh 32 X0A0M IPOLIecca, CaMOCTOATENILHO TPOTHO3UPOBATh €r0 pe3yabTar, (OpMyJIMpOBaTh
0606IJ_ICHI/I$I 1 BBIBOJIBI I10 pE3yJIbTaTaM HpOBeI[éHHOFO OIIbITa, UCCIICAOBaHUA, COCTABJIATH OTYET O
MpoieNIaHHOM padoTe;

Paboroii c undopmanuei

5) yMeHHEeM BBIOHpATh, AHATU3UPOBATH U HHTEPIIPETUPOBATH HH(OPMAIIUIO Pa3IMYHBIX BUIOB U (hOpM
MIPEACTABJICHUS, TIOJIy4aeMYIO U3 PA3HbIX HCTOYHUKOB (HAyYHO-TIOMYJISIPHAS JIMTEpaTypa XUMUYECKOTO
COJIepXKaHus, CIIpaBOYHbIE TOCOOUs, pecypchl HTepHEeTa); KPUTUYECKU OLIEHUBATH MPOTUBOPEUUBYIO U
HEJIOCTOBEPHYIO HH(POPMAIIHIO;

6) yMeHUEM MPUMEHSTH Pa3InYHbIE METOIbI U 3aIPOCHI MPU MTOUCKE U 0TOOPE HHPOPMAIIMH U
COOTBETCTBYIOIINX JAaHHBIX, HEOOXOAMMBIX JJIs BHITIOJTHEHUS YIEOHBIX M TT0O3HABATENILHBIX 33/1a4 OTIpe -
NENEHHOTO THIA; TPUOOPETEHHE OIbITa B 00JACTH UCTOJIB30BaHUs HH(HOPMAITMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUH, OBJIAJICHUE KYJIbTYPO aKTUBHOTO MCIIOJIH30BAHMS PA3JIMUHBIX TOUCKOBBIX CHCTEM;
CaMOCTOSITEIBHO BEIOMPATh ONTUMAIIbHYIO (hOPMY TIPEACTABICHHUS HH(OOPMAIIUU U WILTIOCTPUPOBATH
peraemMble 3a71a9i HECIIOKHBIMHA CXEMaMH, JTUarpaMMaMHu, IpyrumMu popmamu rpaduku 1 ux
KOMOHWHAITUSMU,

7) yMeHHEeM HCIIOIb30BaTh U aHATM3UPOBATh B MPOIECCe YICOHOM U UCCIIEI0OBATEIbCKON e TENHHOCTH
MH(POPMAIHIO O BIUSHUN MPOMBIIIJIEHHOCTH, CETHCKOTO XO3SMCTBA M TPAHCIIOPTA HA COCTOSTHUE

OKpYKarollel TpUpOIHOM Cpeibl;

YHuBepcaabHbIMH KOMMYHHMKATHBHBIMH /I€HCTBUSIMU

8) yMeHHeM 3a/1aBaTh BOTIPOCHI (B X0/1€ IMAjIora /WM TUCKYCCHH) TIO CYIIECTBY 0OCYK/1aeMOW TEMBI,
(bopMynupOBaTh CBOU MPEUIOKEHNUS OTHOCUTENIBHO BBIMOJHEHUS IPEIOKEHHON 3a1a4uu;

9) mpuobpeTeHue OMNbITa MPE3ECHTALMN PE3YAbTATOB BBIIIOJHEHUS XUMUYECKOTO 3KCIIEpUMEHTA
(JrabopaTopHOTO OIBITA, TA00PATOPHON PAOOTHI IO UCCIICTOBAHUIO CBOMCTB BEIIECTB, YU€OHOTO MPOCKTA);

10) 3auHTEpECOBAaHHOCTH B COBMECTHOM CO CBEPCTHUKAMU MMO3HABATEIBHON U UCCIEA0BATEIbCKON
NEeSITeNIbHOCTH MPH PEIICHUH BO3HUKAIOIIMX MpoOJeM Ha OCHOBE yuéTa OOIINX UHTEPECOB U COTJIACOBAHUS
no3unui (00cyx1eHusi, 0OMEH MHEHHSIMH, «MO3TOBBIE IITYPMbI», KOOPIUHAIHS COBMECTHBIX JIEHCTBUH,
oTmpejiesieHue KPUTEPUEB 10 OLIEHKE KaueCTBa BHIIIOJHEHHON padOThI U 1Ip.);

YHHBepcaJILHLIMI/I PeryJiasTuBHbIMHA IIEfICTBPIﬂMPI

11) YMCHHEM CaMOCTOATCIIbHO OIIPEACIIATH HCIIU ACATCIIBHOCTH, INIAaHUPOBATDH, OCYIICCTBIIATD,
KOHTPOJIMPOBATL U IIPH HeO6X0)II/IMOCTI/I KOPPEKTUPOBAThL CBOIO ACATCIIbHOCTD, BBI6I/IpaTB Hauboee
3(1)(1)6KTI/IBHBIC CIIOCOOBI pEeUICHUA y‘le6HBIX H ITIO3HABATCJIbHBIX 3aJa4, CAMOCTOATCIBbHO COCTAaBJIATh NN
KOPPCKTUPOBATH HpCI[JIODKCHHHﬁ AJIrOpuT™M HeﬁCTBHﬁ IIpX BBIIIOJIHCHUH 38.,[[8.HPII>1 C y‘léTOM MOJIy4CHUA
HOBBIX 3HaHUI 00 HU3y4aCMbIX 00BEKTaX — BCIICCTBAX U PCAKIUAX; OICHUBATL COOTBCTCTBHUC ITIOJTYUCHHOTO
pe3yibTara 3asBJICHHOM OCIIn,

12) YMCHHEM UCIIOJIB30BaTh U aHAJIM3UPOBATb KOHTCKCTHI, IIPCAJIAracMbIC B YCJIOBUA 3aJIaHHM.

INPEAMETHBIE PE3YJIbTATBI

B cocrase MNPECAMCTHBIX PE3YJILTATOB IO OCBOCHUIO 00513aTEIHLHOTO COACPIKaHUsA, YCTAHOBJIICHHOTO JTaHHOM
HpHMCpHOfI pa60qe171 HpOFpaMMOﬁ, BBIACIIAIOT. OCBOCHHBIC O6yanOH_II/IMI/IC$I HAaY4YHBIC 3HAHUA, YMCHUSA U
CITIOCOOBI HeﬁCTBHﬁ, cneun(bnqecm/le JJIA HpeHMCTHOﬁ obOmacTu ((XI/IMI/ISI)), BUBI ACATCIBHOCTH I10
MOJIYYCHHUIO HOBOI'O 3HAHUS, €TI0 HHTCPIIPETAlU U, npeo6pa3OBaHmo U MIPUMCHCHUIO B PA3JIMYHBIX y‘Ie6HLIX n
HOBBIX CUTYyallUAX.



[IpenmeTHbIe pe3yIbTaThl OTPAXKAIOT CHOPMUPOBAHHOCTD Y OOYJAIOIIMXCS CIACTYIONUX YMEHUI:

1) packpvieams cmblci OCHOBHBIX XUMUUECKHUX MTOHSATUI: aTOM, MOJIEKYJIa, XHMUUYECKHUM 3JIEMEHT, TPOCTOE
BEILIECTBO, CIOKHOE BELIECTBO, CMECh (OJHOPOAHASI M HEOIHOPOIHAS ), BAJICHTHOCTb, OTHOCUTEIIbHAS
aTOMHAasi ¥ MOJIEKYJIsIpHAsi Macca, KOJIMYECTBO BEIIECTBA, MOJIb, MOJIIpHAs Macca, MaccoBasi JA0Js
XHUMHYECKOTO AJIEMEHTA B COCMHEHHH, MOJIIPHBINA 00BEM, OKCHJI, KHCIIOTa, OCHOBAHUE, COJIb,
AJIEKTPOOTPHUIIATEILHOCTD, CTCTICHh OKUCIICHHSI, XUMHUYECKas PEaKIHs, KIIACCU(UKALIUS PEAKIUi: peaKiuu
COCIMHECHMUS, PEAKIIUU PA3JIOKEHUS, PEAKIIUU 3aMEIICHHS, peaKIIMi 0OMEHa, 9K30- M HJIOTEPMHUUECKUE
peakuuu; TerioBor 3 (EKT peakuu; Sapo aToMa, MIEKTPOHHBIN CJION aToMa, aTOMHas OpOUTalb, Paguyc
aToMa, XMMHUYECKasl CBSI3b, MOJISIPHAS U HEMOJIApHAsk KOBAJICHTHAS CBSI3b, HIOHHAS CBSI3b, MOH, KATHOH, aHUOH,
pacTBOp, MaccoBasi J0J1s BeniecTBa (IIPOLIEHTHAsI KOHIICHTPAIIUsI) B paCTBOPE;

2) unmocmpuposams B3aMMOCBSI3b OCHOBHBIX XUMHUYECKUX MOHITHH (CM. T1. 1) M IPUMEHSATH 3TH TOHITHS
MIPU OTIMCAHUH BEIIECTB U UX MPEBPAICHU;

3) ucnonvzosamv XUMUYECKYIO CUMBOJIUKY JIJIsSI COCTaBIICHUS (JOPMYJT BEIIECTB M YPaBHEHUN XUMHUYECKUX
peaKuuii;

4) onpedensmob BAJCHTHOCTb aTOMOB 3JIEMEHTOB B OMHAPHBIX COEAMHEHUSX; CTETICHb OKUCIICHUS
AJIEMEHTOB B OMHAPHBIX COCTUHEHUSX; TPUHAICIKHOCTh BEIIECTB K OMPEACIIEHHOMY KJIacCy COSAMHEHUH TI0
dhopmynam; BUJI XUMUYECKOM CBS3M (KOBAJCHTHAS M HOHHAS) B HEOPTaHUYECKUX COCTMHCHUSX,

5) packpvisams cmwica Tlepuoandeckoro 3akona J[. . MenaeneeBa: 1eMOHCTpUPOBATh TOHUMAHUE
MEePUOINYECKON 3aBUCHUMOCTH CBOMCTB XUMHUYECKHUX JIEMEHTOB OT MX MOJIoKeHus B [lepuoanueckoi
CHCTEME; 3aKOHOB COXPaHEHUS MACChl BEIIECTB, TIOCTOSIHCTBA COCTAaBa, AaTOMHO-MOJICKYJISIPHOTO YUCHUS,
3aK0Ha ABOTa/IpO; OMKMCHIBATh M XapaKTepU30BaTh TaOIUIHYIO0 dhopmy [leprnoandeckoit CUCTEMBI
XMUMHUYECKUX JIEMEHTOB: pa3nyaTh MOHITUS «TJaBHas noarpymnmna (A-rpymmna)» u «mnobounas noarpymnmna (b-
TpyIIa)», Majible ¥ OOJBIIKIE IEPUOIBI; COOTHOCUTH 0003HAYCHHS, KOTOPhIE UMEIOTCS B TAOJIHIIC
«Ilepnoguueckas cucreMa XuMudeckux 3eMeHToB J[. . MenzaeneeBa» ¢ YMCIOBBIMU XapaKTEPUCTUKAMU
CTPOEHHS aTOMOB XUMHUYECKHX 3JIEMEHTOB (COCTaB U 3aps siApa, 001ee YUCII0 ANEKTPOHOB U
pacnpesenieHue uX Mo IEKTPOHHBIM CIIOSIM);

6) knaccuguyuposames XUMUIECKHE FIEMEHThI; HEOpPraHMUECKHUEe BEUIECTBA; XUMHUUECKHUE PeaKIiH (110
YHCIIy U COCTaBY yYacTBYIOIIMX B PEeaKIIUU BEUIECTB, [0 TEIJIOBOMY 3 deKTy);

7) xapaxmepuzosamys (onucwvlgéamsp) oOLIE XUMUYECKHE CBOMCTBA BEIIECTB Pa3IMUHBIX KIacCOB,
MOATBEPIK/1asi ONIMCAaHUE IPUMEPAMH MOJIEKYJIIPHBIX YPAaBHEHUIN COOTBETCTBYIOINX XUMHUECKUX PEAKIIUIA;

8) mpocnosuposams CBOINCTBA BELIECTB B 3aBUCUMOCTH OT UX KAYECTBEHHOI'O COCTaBa; BO3MOKHOCTHU
MPOTEKAHUSI XUMUYECKUX IIPEBPAILICHHUI B Pa3JIMUHbIX YCIOBUSIX;

9) evluuCcHAMb OTHOCUTENIBHYIO MOJIEKYJIIPHYIO U MOJISIPHYIO MACChl BEIIECTB; MACCOBYIO JIOJIIO
XMUMHUYECKOTO dJIeMEHTa 1o (opMylie COeTUHEHHS; MACCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; IPOBOIUTh
pacy€Thl 0 YpaBHEHUIO XUMHYECKOM peaKiuu;

10) npumensams OCHOBHBIE ONIEPALIMU MBICIUTEIBHOM JIEATENBHOCTH — AHAJIW3 U CUHTE3, CPAaBHEHUE,
0000111eHIEe, CUCTEMATH3AIIUIO, KIACCU(HUKAIINIO, BBISIBJICHUE TPUUYUHHO-CIIEICTBEHHBIX CBS3CH — JUIs
M3Yy4YEHUs1 CBOMCTB BEIIECTB M XUMUUYECKHUX PEAKIIUI; €CTECTBEHHO-HAYYHbIE METO bl IO3HAHUS —
HaOI0IeHNEe, U3MEPEHUE, MOJISIMPOBAHNE, IKCIIEPUMEHT (peaibHbIN 1 MBICICHHBIH);

11) cnedosams mpaBUIIaM MOJIL30BAHUS XUMHUECKOH MOCY0M U 1a60paTOPHBIM 000PYJIOBaHHEM, a TAKXKE
MpaBUJIaM OOpAIIeHHs C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMU IO BBITIOJHEHUIO T1a00PaTOPHBIX
XUMHYECKUX OTBITOB MO MOJIYYCHUIO0 U COOUPaHHIO ra3000pa3HbIX BEMIECTB (BOJOPOA U KUCIOPOIa),
MPUTOTOBJIEHUIO PACTBOPOB C OMPEAEIEHHON MAacCOBOM /10J1€i1 paCTBOPEHHOTO BELIECTBA; IIIAHUPOBATH U
MPOBOJIUTh XUMUUYECKHUE SKCIIEPUMEHTHI 110 PACIIO3HABAHUIO PACTBOPOB LIEJIOUYEH U KUCIOT C MOMOIIbIO
WHIUKATOPOB (JakmMyc, heHondranent, MEeTUIOPAHK U JIp.).
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Paznen 1. IleppoHavyajibHbIe XHMHYECKHE MOHAT

us

1.1.

XumMHsI — BaKHas 00J1aCTh
€CTECTBO3HAHUSA H ﬂpﬂKTﬂ'—leCKOﬁ
ACATEJbHOCTH YeJI0BEeKa

01.09.2022
16.09.2022

PackpbIBaTh CMBICI H3y4aeMbIX TOHSTUH;

PackpbIBaTh posib XUMHUH B IPUPOJIE ¥ KHU3HH YEJIOBEKA, €€ CBA3h C APYTUMH
HayKaMH;

Paznn4arp yMCTHIC BEIECTBA M CMECH; OJTHOPOIHBIC M HEOJHOPOIHBIE CMECH;
Paznnuare pusndeckne M XUMHUYCCKHUE SBICHHUS;

OnpenensaTs NPU3HAKN XUMHUCCKUX PEAKIUN M YCIOBHS UX MPOTCKAHHUS,;
CrnenoBarh NpaBuiaM MOJIb30BaHHS XMMUYECKON ITOCY 01 U JIaOOpaTOPHBIM
00opyaoBaHHEM, a TAKXKe IPaBUIaM OOpALICHNS ¢ XHUMHYECKUMH BEIeCTBAMU B
COOTBETCTBUH C MHCTPYKIHUSMU 110 BBIITOJHEHHUIO MPAKTHYECKUX PaboT;
TInaHnpoBaTh U MPOBOJUTH XUMHUYECKUH SKCIICPUMEHT 110 U3y4CHHIO ¥ ONUCAHUIO
(u3HYECKUX CBOICTB BEIIECTB, CIOCOOOB pa3/elieHus cMeceil BelecTB;
HMcnonp30BaTh NpH BEITOJHEHUH yYeOHBIX 3alaHUH M B IIPOLIECCE UCCIIEA0BATEILCKON
JIeSITeIbHOCTH HAyYHO-MONMYJISIPHYIO JINTEPATYPy XUMHUYECKOTO COIepIKAHHUS,
CIIpaBOYHBIE MaTepHalbl, pecypchl IHTepHeTa;

BricTpanBaTh pa3BEpHYyTHIC MUCHMEHHBIC U YCTHBIE OTBETHI C OIIOPOii Ha
nHdopmManuio u3 yaeOHHKa M CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOIb30BaTh
M3Y4YCHHBIH MOHATUIHBIN anmapar Kypca XUMHH;

Verublii
orpoc;
IMpakTnyeckas
pabora.;
[TuceMeHHBIH
KOHTPOJIb;
Tectuposanue;

http://maratakm.narod.ru
Caiit «Mup xumun»

http://webelements.narod.ru
[MonynspHas 6uOIHOTEKA
XUMHYECKUX IEMEHTOB

1.2.

BemecrBa
H XHMHYeCKHe peaKInu

15

19.09.2022
16.11.2022

TIpuMeHATb ECTECTBEHHO-HAYYHbIE METO/IbI IO3HAHUA (B TOM 4YMCIIe HaOII01EHHUE,
MOJI€IMPOBAHHKE, DKCIIEPUMEHT) U OCHOBHBIE ONEPALUH MBICIUTEIILHOI J1esATeIbHOCTH
(cpaBHEeHHME, KIacCUBHUKALMS) IS M3YYCHHS BEIIECTB M XUMHYCCKUX PEaKLnil;
PackpbIBaTbh CMBICI H3y4aeMBbIX HOHATUIl M 3aKOHOB M IPUMEHSTH TH MOHATHS IPH
ONMCAHMH CBOWCTB BELIECTB U UX NPEBPAILEHHUH;

Paznuuars pu3ndeckue ¥ XMMHUECKHE SBICHHS, 00BSCHSATH UX CYIIHOCTh C TOYKH
3PEHUS] AaTOMHO-MOJIEKYJISIPHOTO YUCHHMS;

OmnpeaensTh NPU3HAKK XMMHYECKUX PEaKIHii, yCIOBHUS HX IPOTEKAHUS;

OOBICHATH CYIHOCTh (PU3MIECKUX U XUMHYECKUX SBICHHUH C TOUKH 3PEHUS aTOMHO-
MOJICKYJISIPHOTO YUCHHUS;

KnaccupuuupoBars XUMUueCKHe peakiiy (110 YHCIY U COCTAaBY Pearupyromux u
00pa3yroIIUXCs BEIIECTB);

CocraBaarb GpopMyIibl OHHAPHBIX BEIIECTB 10 BAJICHTHOCTH U OLPEACIATH
BaJICHTHOCTb 110 ()OPMYyJIaM BEILIECTB;

PaccraBisTh K03 GUIHEHTHI B ypaBHCHUAX XUMHUECKHX PEaKInii;

CrnenoBarh nNpaBUiIaM MOJIb30BAHMS XHMUYECKON MTOCYA0H U 1a60paTOPHBIM
000py/J0BaHHEM, @ TAKXKE PaBHJIAM OOPAIEHHs C BEI[ECTBAMU B COOTBETCTBHH C
MHCTPYKIUSIMH 110 BBIIIOJTHEHHIO 1Ta0OPaTOPHBIX XMMUYECKHX OIBITOB;
Hcnonb30Bath NpH BHIMOIHEHUN yueOHBIX 3a[aHH U B TPOLIECCE HCCIIE0BATEIBCKOM
NIeITeIbHOCTH HAYYHO-MOMYJISIPHYIO JIUTEPATYPy XUMHUYECKOTO COACPIKAHUS, CIIpa-
BOYHBIC MaTepHalbl, pecypcsl HTepHeTa;

BoicTpanBaTh pa3BEpHYTHIC MMCHMEHHBIC U YCTHBIC OTBETHI C OMOPOi Ha
HHOPMALHIO U3 yIeOHNKA U CIPAaBOYHBIX MaTEPHAIOB, TPAMOTHO HCIIOIb30BaTh
WU3y4CHHBIH MOHATHIHBIN anmapaT Kypca XHUMUU;

KonTposabHnas
pabora;
Ycerublit
orpoc;
[MucbmeHHbII
KOHTPOJIb;
TecTupoBanue;

http://classchem.narod.ru
KouTpen — Xumus ais
BCEX: yueOHO-

nHGOPMAIMOHHBI caiiT

http://experiment.edu.ru
AJIXUMUK: caiit JL.IO.
AnukbepoBoit

Hroro no pazneny

20

Paznen 2. BaxkHeiimue npeAcTaBuTe/ M HEOPrAaHUYECKHUX BelleCTB




2.1.

Bo3zayx. Kucaopoa. [Tonsitue 06 okcnaax

17.11.2022
02.12.2022

PackpeIBaTh CMBICI H3y4aeMBIX TOHATHH U IPUMEHSATH 9TH TOHATHS IIPU OITUCAHUU
CBOMCTB BELIECTB U UX IPEBpPAIICHHUII;

XapakTepH30BaTh (ONUCHIBATE) COCTAB BO3/yXa, pU3NUECKHe U XUMUUECKHE
CBOMCTBA KMCIIOPO/Ia, CITOCOOBI €ro IMONydeHHs, IPUMEHEHHE U 3HaUYeHUE B IPUPOJIE H
JKM3HU YeJIOBEKa;

CpaBHMBATh PEaKIMU TOPEHUS ¥ MEJUICHHOT'O OKHCIICHHS;

Co6upaTh IpHOOPHI 1S OIY4EHHs KHCIOPOaa (BEITECHEHHEM BOJBI M BO3/lyXa);
Pacro3HaBaTh OIBITHEIM ITYTEM KHCIIOPOJ;

Hcnonb30BaTh XUMUUYECKYIO CHMBOJIUKY JUISl COCTABJICHHS OPMYJI BELIECTB,
MOJIEKYJIIPHBIX YPAaBHEHHI XMMUUECKHX PEaKIHii ¢ yuacTHEM KHCIIOPOJa;
OO6BACHATH CYIIHOCTh IKOJOTHYECKHX MPO6IIEM, CBA3AHHBIX C 3aIPA3HEHUEM
BO3/yXa;

CrenoBark npaBuiaM 6e3onacHoit paboTsl B 1aGOpaTOPHUH MPU HCIOTb30BAHUI
XMMHUECKOH 1ocy (sl 1 060py10BaHHs, a TAKXKE IIPAaBUIaM 00PAIEHHUs C TOPIOUNMHU
BEIECTBAMH B OBITY;

ITnaHupoBaTh M OCYMIECTBIATH HAa MPAKTHKE XUMHYECKHE YKCITEPUMEHTHI, TIPOBOJUTH
HaOIIOJICHUS, JIe1aTh BBIBOJIBI 110 PE3yJIbTaTaM KCIIEPUMEHTA;

YdacTBOBaTh B COBMECTHOI paboTe B rpymie;

Hcrionb30BatTh NpH BBINOIHEHUN y4eOHBIX 3aJJaHHH M B TPOLIECCE HCCIIEI0BATEIBCKOM
JIeATeIbHOCTH HAYYHO-TMOMYJISIPHYIO JIUTEPATypy XUMHUYECKOTO COJICPIKaHNU,
CIpaBOYHBIE MaTepHallbl, pecypchl IHTEpHETa;

BeicTpanBaThk pa3BEpHYTHIC MMChbMEHHBIE U YCTHBIC OTBETHI C OMOPOi Ha
nHdopManKio n3 yueOHHKa M CIIPABOYHBIX MAaTEPHAJIOB, TPAMOTHO HCIIOJIL30BATh
M3ydeHHBIN MOHATUHHBIN annapar Kypca XUMHH;

IpakTHyeckas
pabora;
Ycrublii
orpoc;
Tecruposanue;

http://www. nanometer.ru
OnnaiiH-crpaBOYHUK
XUMHYECKUX DIIEMEHTOB
WebElements

2.2.

Boaopona.
IlonsiTHE 0 KHCJIOTAX U COJSAX

05.12.2022
16.12.2022

PackpbIBaTh CMBICI H3y4aeMBbIX MOHATHH U IPUMEHSTH 9TH TOHATHS IIPU ONTUCAHHU
CBOMCTB BELIECTB M UX MPEBPALICHUI;

XapakTepr3oBarh (OMUCHIBATH) QU3NYECKUE U XMMUYECKHE CBOIICTBA BOJOPO/Ia,
CIOCOOBI ero MoNy4YeHuUs, IPUMEHEHHUE;

Cobupatb npubOp [Is MOTYISHHS BOJOPOA;

Hcnonp30BaTh XUMHYECKYIO CUMBOJIMKY JUIS COCTaBICHHs (JOPMYJT BELIECTB,
MOJICKYJISIPHBIX YPABHEHHUI XMMHUYECKHX PEaKIUil ¢ yuacTHEeM BOJOPO/Ia;
CnenoBarp npaBuiam 0e30macHON pabOTHI B 1aOOPAaTOPUH MPH UCIOIb30BAHUU
XMMHYECKOIi ocy bl 1 000py10BaHUs, a TAKKE IIPAaBUIAM OOPAIEHHUs C TOPIOUNMHU
BEIIECTBAMH B OBITY;

TInaHupoBaTh M OCYIIECTBIISTH HA PAKTHKE XMMUUECKHE SKCIIEPUMEHTBI, IPOBOAUTH
HaOIIOICHUS, [€1aTh BBIBO/BI 10 PE3yJIbTaTaM IKCICPUMEHTA;

VY4acTBOBaThH B COBMECTHOM paboTe B rpyIIie;

IIpakTuueckas
pabora;
YcerHblit
orpoc;
IMucbMeHHbIH
KOHTPOJIb;
TecTupoBanue;

http://classchem.narod.ru
KouTpen — Xumus ains
BCEX: yueOHO-

nHGOPMaIMOHHBI caiiT

http://experiment.edu.ru
AJIXUMUK: caiit JL.IO.
AnukbepoBoit

2.3.

KoanyecTBeHHbIE OTHOLIEHHUSI B XHMHH

19.12.2022
12.01.2023

PackpbIBaTh CMBICI H3y4aeMbIX MTOHATHH U IPUMEHSITH 3TH TOHSATHS, @ TAKIKE
HM3y4CHHBIC 3aKOHBI U TEOPHH ISl peLICHHs PACUETHBIX 3a1ad;

BrIunciaTe MOISIPHYIO MacCy BEIECTB; KOJUYECTBO BELIECTBa, 00bEM rasza, Mmaccy
BEIIECTBA;

IIpoBoauTH pacuéThl IO ypaBHEHUSAM XMMUYECKUX PEAKIUil: KOTUIECTBA, 00bEMa,
Macchl BELIECTBA 10 H3BECTHOMY KOJIMYECTBY, 00BEMY, Macce peareHTOB WiH
HIPOJYKTOB PeaKinHy;

BoicTpanBaTh pa3BEPHYTHIC MMCHMEHHBIC U YCTHBIC OTBETHI C OMOPOi Ha
nHdopMannio n3 yaeOHHKa M CIIPABOYHBIX MATEPHAJTIOB, TPAMOTHO HCIIOIB30BaTh
U3ydeHHBIN MOHATUHHBIN annapar Kypca XUMHH;

YcrHblit
orpoc;
[MucbmeHHbII
KOHTPOJIb;
TectupoBanue;

http://chemistry. narod.ru
XuMuK.py: caiit o xumuu




2.4. | Boaa. PactBopsl. IlonsiTue 06 5 0 1
OCHOBAHHAX

13.01.2023
27.01.2023

PackpsIBaTh CMBICI H3y4aeMBIX TOHATHI U IPUMEHSATH 9TH TOHATHS IIPU OITUCAHUU
CBOMCTB BELIECTB U UX IPEBPAIICHHUII;

XapakTepu3oBaTh GQU3HMUECKHE M XUMUYECKHE CBOHCTBA BOJIBI, €€ POJIb Kak
pacTBOPUTENS B IPHPOAHBIX ITPOLIECcCaX;

CocTaBIATh ypaBHEHH I XMMUUECKHX PEaKIHUil C y9acTHEM BOJIbI;

OOBACHATH CYIIHOCTh DKOJIOTHYECKHX NPOOIIEM, CBA3aHHBIX C 3aTrpA3HEHUEM
TIPUPOJIHBIX BOJI, CIIOCOOBI OUMCTKH BOJIBI OT IIPHMeECei, MepHI 110 OXpaHe BOJ OT
3arpsA3HEHN;

ITnaHupoBaTh M OCYMIECTBIATH HAa MPAKTHKE XUMHYECKHE YKCITEPUMEHTHI, IIPOBOJUTH
HaOJIIOJICHUS, JIe1aTh BBIBOJIBI 110 PE3yJIbTaTaM HKCIIEPUMEHTA;

CrenoBaThb npasuiiaM 6e30mnacHoi paboTsl B 7a00paTOPUH IIPH HCIIOIb30BAHUHT
XMMHYECKOH MOCY/IbI U 000pyI0BaHHUS;

ITpoBOANTH BHIYMCIICHHS C TPUMEHEHHEM TIOHATHUS «MacCOBasi J10JIs BEIECTBA B
pacTBope»;

Hcrnonb30BaTh MPH BHITOJTHEHUH Y4eOHBIX 3alaHUH U B IIPOIECCE NCCIIEI0BATEIbCKON
JIeATeIbHOCTH HAYyYHO-MTOMYJISPHYIO JIUTEPATypy XUMHUYECKOTO COAEPKAHMS,
CIpaBOYHBIE MaTepHalbl, pecypchl HTEpHETa;

IpakTHyeckas
pabora;
VerHbli
onpoc;
IMuceMeHHbII
KOHTPOJIb;
Tecruposanue;

http://chemistry. narod.ru
XuMuK.py: caiit o xumun

2.5. | OcHOBHBIE KJIAcChl HEOPraHMYeCKHX 11 1 1
coeTMHeH i

30.01.2023
10.03.2023

KnaccuduumpoBaTs n3ydyaeMble BELIECTBA 10 COCTABY M CBOMCTBaM;

CocTaBisTh GOPMYIIBI OKCHIOB, KCJIOT, OCHOBAHH, COJIEil M Ha3bIBATh UX 110
MEXIYHApOJHOH HOMEHKIIATYPE;

TIporHo3upoBaThk CBONCTBA BEIIECTB HA OCHOBE OOIINX XUMHYECKUX CBOHCTB
M3Y4EHHBIX KJIACCOB/TPYI BEIIECTB, K KOTOPBIM OHU OTHOCSITCS;

CocCTaBJIATh MOJICKYJIIPHBIC YPABHEHUS PeaKIMi, HIUTIOCTPUPYIOIIUX XUMUYECKHE
CBOICTBA M CITOCOOBI TTOJTy4ESHHS BEIIECTB U3YUYEHHBIX KJIaCCOB/IPYII, a TAKXKe
HOATBEPXKIAIOMIMX FEHETHYECKYI0 B3aHMOCBS3b MEXK/Y HUMH.;

TIpon3BOANTH BHIYMCICHHS 10 YPABHEHHSIM XUMHUECKHX PeaKInii;

TInanupoBaTh M OCYIIECTBIATH HA IPAKTHKE XMMUUECKHE YKCIIEPUMEHTBI, IPOBOIUTH
HaOJII0ICH U], Ie)IaTh BHIBOJIBI 10 Pe3yIbTaTaM dKCIEPHMEHTA;

CrnenoBaTh IIpaBuiiaM 6e30MacHON paboTHI B 1a00PAaTOPHH IIPU UCIIOIb30BAHUU
XMMHYECKOH OCY/IbI U 000PYI0BaHHUS;

Hcnonb30Bath NpH BBINOIHEHUH yueOHbBIX 3aJaHHH U B TPOLIECCE UCCIIE0BATEIBCKOM
JIeTeIbHOCTH HAY4YHO-MOMYJIAPHYIO JUTEPATYPY XUMUUYECKOTO COAEPIKAHUS,
CIpaBOYHBIC MaTepUalbl, pecypchl IHTEepHeTa;

BricTpanBaTh pa3BEpHYTHIE NUCbMEHHBIE U YCTHBIE OTBETHI C ONIOPOM Ha
uHpOpPMALHIO U3 ydeOHHKA ¥ CIPAaBOYHBIX MATEPHAJIOB, TPAMOTHO HCII0Ib30BaTh
HM3y4YEHHBII MOHATUWHBIN anmapar Kypca XuMUU;

Konrponbnas
pabora;
VcTHbIi
o1poc;
IMpakTnyeckas
pabora.;
IMucbMeHHbII
KOHTPOJIb;
TectupoBanue;

http://classchem.narod.ru
KouTpen — Xumus ais
BCEX: y4eOHO-

nHGOPMaIMOHHBI caliT

http://chemistry. narod.ru
XuMuK.py: caliT 0 xumun

Hroro no pazneny 30

Paznen 3. Ilepuoanyecknii 3axoH u Ilepuoauyeckas cucteMa Xumuyeckux 3j1emeHToB J[. U. MenneeeBa.

CTpoeHne aToMOB. XHMHYecKas CBsA3b. OKHCIUTE/IHLHO-BOCCTAHOBHTE/IbHbIE peakuuun




3.1.

Iepuoanyeckuii 3aKoH U
Hepuonnqecxaﬂ CHCTEMAa XUMHYECKHUX
saementoB JI. U. MenaeeeBa.
CTpoeHue aToMa

13.03.2023
07.04.2023

PackprIBaTh CMBICT IEPHOINYECKOTO 3aKOHA;

ITonuMmars cymecTBOBaHUE NEPUOANIECKON 3aBUCUMOCTH CBOHCTB XUMHUYECKHUX
9JIEMEHTOB (M3MEHEHHE PaJyCOB aTOMOB U JIEKTPOOTPHLATEILHOCTH) U X
COEIMHEHHH OT MOJI0XKEH U B IIEPHOINUECKOM CHCTEME U CTPOSHHS aTOMa;
YcranaBiIuBaTh CBSI3b MEXY TOJI0KEHHEM JJIEMEHTA B IIEPUOMIECKOM cucreMe u
CTPOSHHEM €To aToMa (COoCTaB U 3apsi sAApa, obIee YUCIIO0 HIEKTPOHOB U
pacrpeieieHHe UX M0 3JIEKTPOHHBIM CIIOSIM);

ITporHo3upoBaTh XapakTep H3MEHEHHUs CBOICTB JIEMEHTOB U HX COEIMHEHHH 110
rpynmnam u nepuojam Ileproanueckoil cucremsr;

XapakTepu30BaTh XMMHYECKHE 2JIEMEHTHI IEPBBIX TPEX NEPHOI0B, KM, KaJIbIHs
1o ux nonoxenuio B Ilepuoanueckoii cucreme JI. 1. Menaeneesa;

CrenoBaThb npasuiiaM 6e30mnacHoi paboTsl B 7a00paTOPUH IIPH HCIOIb30BAHUHT
XHMHUYECKOH MOCYIbI U 000pyI0BaAHHUS;

BricTpanBaTh pa3BEpHYTHIC MHCbMEHHBIE M YCTHBIE OTBETHI C OMOPOii Ha
HHOPMAIHIO U3 ydeOHNKA ¥ CTPAaBOYHBIX MaTEPHAJIOB, TPAMOTHO HCITOIb30BaTh
WM3Y4YECHHBIH OHATHIHBIA anmapaT Kypca XUMHUU;

Hcrnonb30BaTh MPH BHITOJTHEHUH y4eOHBIX 3alaHNI TEKCTHI yueOHHKa, CITPaBOYHBIC
marepuansl (ITeproanueckylo cucreMy Xumudeckux snementos JI. . Mengeneesa,
Ta0JINIYy PACTBOPHUMOCTH KHCIIOT, OCHOBAHHI{ U COJICH B BOJIE, YIEKTPOXUMUYECKHI
PsIL HANPSDKEHU I METAJLIOB);

Hcrionb30Bath NpH BHINOIHEHUN y4eOHBIX 3aJJaHHH U B TPOLIECCE HCCIIEI0BATEIBCKOH
JIeSTeIbHOCTH HAYYHO-MOMYJISPHYIO JIUTEPATypy XUMHUYECKOTO COAEPKAHUS,
CIIpaBOYHBIE MaTepHallbl, pecypchl IHTEpHETa;

VYcTHbri
orpoc;
[MucbMeHHbII
KOHTPOJIb;
Tecruposanue;

http://classchem.narod.ru
KouTpen — Xumust 1s
BCeX: yuebHo-

UHGOPMALMOHHBIH CalfT.

http://chemistry. narod.ru
XuMuK.py: caiit o xumun

3.2.

Xumuyeckas cBsizb. OKHCIUTENBHO-
BOCCTAHOBHMTEJbHbIE PeaKIHH

10.04.2023
12.05.2023

PackpbiBaTh CMBICI H3y4aeMbIX TOHSATUH;

OmnpeaensTh BUJ XHMUYECKON CBSI3U B COSIMHEHHH;

OrnpeaensTh CTeNeHb OKMCICHHS XHMHYECKOT0 JJIeMeHTa 1o Gpopmyiie ero
COeIMHEHHUS;

OmnpeessTh AIEMEHT (BEIIeCTBO) — OKUCIIHUTEINb U 2JIEMEHT (BEIIECTBO) —
BOCCTAHOBUTEJIb;

OOBSCHATH CYIIHOCTb MPOL[ECCOB OKMCIICHHS H BOCCT aHOBJICHHUS;

CocTaBIsTh NEKTPOHHBIH OanaHc ¢ y48TOM YMCIIa OTAAHHBIX U IPHHATHIX
9JIEKTPOHOB;

CocTaBisITh ypaBHEHUE OKHCINTEIbHO-BOCCTAHOBUTEIILHOM PEeaKIHH;
Hcnonb30BaTh NpH BHIMOIHEHUH Y4eOHBIX 3alaHHIl TEKCThI yueOHMKA, CIIPABOYHbBIE
MaTepHaibl (IepPHOANIECKYIO CHCTEMY XUMHUYeCKuX 3aeMenToB J{. . Meneneesa,
TabIHIly PaCTBOPUMOCTH KHCJIOT, OCHOBAHUIi M COJICH B BOAE, JICKTPOXUMHUUYCCKHUIT
PsL HAIPSDKEHUH METAJLIOB);

KonTposnbHnas
pabora;
YcerHblit
orpoc;
IMucbmeHHbIH
KOHTPOJIb;
TecTupoBanue;

http://chemistry. narod.ru
XuMuK.py: caliT 0 xumuun

Hroro no pazngemny:

15

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB I10
MMPOI'PAMME
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IHOYPOYHOE INTAHUPOBAHUE

Ne | Tema ypoka KoimuecTBo yacos Hara Buapsi,
n/n u3ydeHus | popmbl
BCEro | KOHTPOJIbHbIE | MPAKTHYECKHe
KOHTPOJIs
padoTsbI padoThI

1. | penmer xumun. Pob xumun | 1 0 0 YcrHblii
B JKU3HU YeJloBeKa. MeTo bl 0IIpOC;
W3YYCHUS XUMUHU

2. | ArperaTHble COCTOSHHSI 1 0 0 YerHbii
BenecTB. UncThie BelecTBa u OIIpOC;
CMECH.

3. | Ilpaktudeckas padora Nel. . 1 0 1 [TpakTrueckas
[IpaBuna paboTsl B paborTa;
ab0paTOPUH U IPUEMBI
oOpallieHus ¢ 1abopaTOPHBIM
000pyI0BaHUEM.

4. | ®duszndeckue 1 XUMHUUIECKHE 1 0 0 VYcrHblit
SIBJICHHSI. 0TIpOC;

5. | [Ipaktudeckast paboThr Ne 2. 1 0 1 [TpakTrueckas
Paznenenue cmeceit (Ha pabora;
MPUMEPE OUUCTKU MOBAPEHHOM
COJIN)

6. | ATOMHO MOJIEKYJIIPHOE 1 0 0 YcTHbII
yueHue. XuMHYeCKue 0TIpOC;
AJIEMEHTBI

7. | 3HaKM XMMUYECKHUX 3JIEMEHTOB | 1 0 0 YcTHbI

0TIpOC;

8. | 3HaKM XMMHUYECKUX AJIEMEHTOB | 1 0 0 [TucbmeHHbII

KOHTPOJIb;

9. | Xumuueckue GopMyIbl 1 0 0 YcTHbIN

0TIpOC;

10. | Xumnueckue GopMysibt 1 0 0 TectupoBanue;

11. | BaneHTHOCTH 1 0 0 YcTHBIN

OIIpOC;
12. | BaneHTHOCTh 1 0 0 [TucbmeHHBbII
KOHTPOJIb;

13. | XuMHueckue peakiuu 1 0 0 VYerHbii

0IIpOC;




14. | XuMHuueckue peakiuu IIncemenHbIn
KOHTpOJIb;

15. | XumMuueckue ypaBHEHUS YerHbii

0IIpOC;

16. | XumMuueckue ypaBHEHHs TectupoBanue;

17. | Tunbel XUMUYECKUX PEaKLUH VYerHbii

0IIpOC;

18. | Tumbl XUMUYECKUX pPEeaKLUM IIncemenHbIN

KOHTPOJIb;

19. | IToBTOpeHue u 06o0ImIEHNE [TuceMeHHBIH
teMbl. [loaroroBka k KOHTPOJIb;
KOHTpPOJIbHON paboTe

20. | KontpoasHas pabora Nel KoHnTtponbHas
«[lepBoHauanbHbIE paborTa;
XUMHYECKUE MTOHATHUS

21. | Bo3nyx u ero cocras YcTHbI

0TIpOC;

22. | Kucnopon VYcrHblid

OTIpOoC;

23. | IlpakTuyeckas padota Ne 3 [TpaxTrueckas
[Tony4yenue, cobupanue u pabora;
pacro3HaBaHHe KUCIOPOJa.

24. | Oxcupl YcTHbII

OIpoc;

25. | TernoBoit a3ddexT TectupoBanue;
XUMUYECKOHN peaKiiu

26. | Bonopon YcTHbII

OIpoc;

27. | [Ipaktuueckas padota: Ne 4. [IpakTnueckas
[Tonyuenue u cobupanue paborTa;
BOJIOpOJIa, U3YYEHHE ETO
CBONCTB.

28. | Kucnotsl YcTHBIN

0IIpOC;

29. | Kucnotsl TectupoBanue;

30. | Commn [TucbmeHHBbII

KOHTPOJIb;




31. | KoinuecTBo BeliecTBa ITnceMeHnbIi
KOHTPOJIb;
32. | MonsipHbIit 00beM ITuceMeHHBIM
ra3000pa3HBIX BEIIECTB KOHTPOJIb;
33. | PacuéThl 110 XUMHYECKUM ITnceMeHHBIN
YpaBHCHHSIM KOHTPOJIb;
34. | PacuéThl 10 XUMHYECKUM ITuceMeHHBIN
YpaBHCHHSIM KOHTPOJIb;
35. | Bona. YCTHBIN
0TIpocC;
36. | OcHoBauus YcrHblii
0TIpocC;
37. | PactBopbl. MaccoBas gost TectupoBanue;
PacTBOPEHHOTO BEIIECTBA
38. | [IpakTuueckas padbora: Ne 5. [TpaxTrueckas
[IpuroToBneHue pacTBOPOB € paborTa;
OTpeNeIEHHON MAacCOBOM
JI0JIEN PacCTBOPEHHOTO
BEILIECTBA.
39. | O0001IEHE 1 CHCTEMATH3 AN TectupoBanue;
3HaHu# 1o Teme 3,4,5
40. | Knaccuduxarus VcTHBIN
HEOPraHUYECKUX COCTMHCHUH. 0TIpoc;
Oxcunpl: kaccudukanus u
CBOIiCTBa
41. | OcHoBanus: KJ1accupuKanus u VcTHBIN
CBOMCTBA oTIpoc;
42. | OcHoBaHus: KJIacCU(PUKALIUS U TectupoBanue;
CBOMCTBA
43. | KucnoTsl: knaccudukamus u YcTHbII
CBOMCTBA OIIpOC;
44. | Kucnotsl: knaccuduxarus TectupoBanue;
HCBOMCTBA
45. | Conu: xnaccuduxanus u VCcTHEIN
CBOMCTBA OIIpPOC;
46. | Conu: xnaccuduxanus u TectupoBanue;

CBOMCTBA




47. | Tenetnueckas CBSI3b MEXITY YcerHbII
KJIacCaMH HEOPraHUYEeCKUX 0IIpoc;
BEILIECTB

48. | O606maromui ypok mo [TpakTrueckas
TeMe «OCHOBHBIE KJIACCHI paborTa;
HEOPraHWYECKUX COCIMHEHUID)

49. | IIpaktuueckas padora: Ne 6. KontponbHas
Pemrenne skcniepuMeHTAIbHBIX pabora;
3a1a4 1o reMe «OCHOBHEBIE
KJIaCChl HEOPTraHUYECKUX
COCTMHEHUH ».

50. | KonTposbHas paboTa 1mo Teme YcrHbii
«OCHOBHBIE KIaCCHI OIIpOC;
HEOPraHUYECKUX COCTUHECHHIN
« 'eHeTHUeCcKast CBSI3b.».

51. | EcrecTBeHHBIE ceMeiicTBa YceTHBIN
XUMHAYECKUX DJIEMEHTOB. OITpOC;
AMbOTEPHOCTb.

52. | Orkpeitue J. U. YcTHbIl
MeunnaeneeBsiM OIIpOC;
[Tepuoanueckoro 3akoHa.

53. | OcHOBHBIE CBEIEHHUS O VcTHBIN
CTPOEHUU aTOMOB. OIIpOC;

54. | CtpoeH#He ICKTPOHHBIX YcTHbI
000JI0UEK aTOMOB OIIpOC;

55. | [lepuoauyeckasi cucreMa [TuceMeHHBIH
XUMHUYeCcKuX 3aeMeHToB 1. Y. KOHTPOJIb;
Menneneesa

56. | XapakTepuCcTHKa XUMHUYECKOTO TectupoBanue;
dJIEMEHTA Ha OCHOBAHUH €r0
noJio>xenus B [lepuoauyeckoit
CHCTEME

57. | 3nauenue I[lepuoamueckoro YcTHBRIN
3akoHa ¥ Ilepuoanyeckon OIIpOC;
CUCTEMBI XUMUYECKUX
anemeHToB . 1. MeHaeneeBa

58. | MonHas xuMu4eckas CBsI3b ITuceMmenHbIi

KOHTpO!JIb;

59. | KoBasleHTHAsg XUMHYECKAST VCTHEIN

CBA3b

OTIpOoC;




60.

KoBanenrnas HenosisipHas u

IoJIApHAad XUMHUYCCKasA CBA3b

TectupoBanue;

61.

CreneHp OKUCIIEHUS

YcTHBIN

OTIpOC;

62.

OKHUCIIUTEIBHO --

BOCCTAHOBHUTCJIbHBIC PCAKIITNHN

YcTHBIN

OTIpOC;

63.

OKHUCIINTEIIBHO -

BOCCTAHOBHUTCJIbHBIC PCAKIITNN

IIucbMeHHbBIN

KOHTpOJIb;

64.

O06001IeHre U cucTeMaTU3aIHs
3HaHUU MO TeEMaM
«ITeprnoanyecknii 3aK0H 1
[Iepnoanueckas cucrema
XUMHUYECKHX 3yieMenToB [[. 1.
MeHnneneeBa U CTpOEHUE
atoma» u «CtpoeHue
BenecTBa. OKUCIUTENIBHO -

BOCCTAHOBHUTECJIbHBIC PCAKITNHN

YceTHBIN

OTIpOC;

65.

KonTponsnas paboraNed no
temaM «llepuoanueckuii 3aKkoH
u Ileprnonnueckas cucrema
XUMHUYECKuX 3emMentoB [[. 1.
MeHnneneeBa U CTpOEHUE
atoMa» u «CtpoeHne
BentecTBa. OKUCIUTENLHO-
BOCCTAHOBUTEIILHBIC PEAKIIHI

KoHnTtponbsHas
pabora;

66.

Peszepn

67.

Peszepn

68.

Pezeps

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME
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YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 11 YHEHUKA

Xumust. 8 knace/I'adbpuensa O.C., Octpoymo W.T'., Cnagkos C.A., AkimorepHoe o0miecTBo «M31aTenscTBO
«IIpocsemeHuey;
Beenure cBoil BapuaHr:

METOAUYECKHUE MATEPHUAJIBI U1 YUUTEJIA

1. Xumusi. 8 knacc. YueOnuk (aBropsl O. C. 'abpuemnsn, U. I'. Octpoymos, C.A. CinankoB).

2. «Xumwusi». Paboune nporpammsl. [Ipenmernas nmuaus yaeoaukos O.C. 'abpuensna, U. I'. Octpoymosa,
C.A. Cnankosa. 8-9 xnaccel: yue0. nocobue /i o01ieo0Opa3oBaTeabHbIX OpraHu3aluii: 6a30Bbld ypOBEHb /
O.C. I'abpuensu, C.A. Cnaaxos 3. Pabouas terpanp. 8 kinacc (aBtopsl O. C. I'abpuensin, C. A. Cnaakos).
4. Terpaap A 1aOOPaTOPHBIX OIBITOB M MpakTHUeckux padot. 8 kiacc (aBtopel O. C. [Nabpuensy, . B.
AkcéHoBa).

5. IIpoBepouHble 1 KOHTPOJIbHBIE paboThl. 8 Kiacc (aBTopel O. C. I'abpuensn, U. B. Tpuryouax).

6. Xumus B TecTax, 3a1a4yax 1 ynpaxHeHusx. 8 kiacc (apropsl O. C. ['abpuensu, . B. Tpury6uak).

HUPPOBBIE OGPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azeta « Xumus» u cailt st yaurens «5 uay Ha ypoK XUMUN
http://him.1september.ru Equnas komtexus [{OP: [Ipenmernas koymeKmust « XUMHES»
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4IHBIC SKCTIEPUMEHTHI: XUMHUSL.
Komnexnust Poccniickoro o0mieodpazoBarenbHOTO opTaja

http://experiment.edu.ru AJIXMUMUK: caiit JI.FO. AnukGepoBoit

http://www alhimik.ru Beepoccutickasi omummnuaza mKoJIbHUKOB 0 XUMHUH
http://www.chemistry.ru /[uctaHiMOHHAs OIMMITHA/IA 110 XUMUH: TEICKOMMYHHKAIIAOHHBIN
00pa3oBaTeNIbHBIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry J[ucraHnoHHbIE IBPUCTUYECKHE OJTMMITUAIBI 10
XUMHH

http://www eidos.ru/olymp/chemistry 3aHumMarenbHas XUMUs

http://www 104.webstolica.ru Kimaccudukanusi XaMUYECKUX peaKIuit

http://classchem.narod.ru KouTpen — Xumust 1 Bcex: yueOHO-UHDOPMALIMOHHBIN CAlT
http://www. nanometer.ru OHaifH-ClIpaBOYHUK XUMHUUYECKUX neMeHToB WebElements
http://webelements.narod.ru [lonynspaast OubIuOTEKa XUMUYECKUX AJIEMEHTOB

http://n-t.ru/ri/ps Caiitr Alhimikov.net: yueGHbIC U CIpaBOYHBIE MaTEPHAIIBI [0 XUMUU

http://www. alhimikov. net Caiit Chemworld.Narod.Ru -Mup xumuu

http://chemworld.narod.ru Caiit «BupTyanbHas XuMHUYECKas IIKOJIa»

http://maratakm.narod.ru Caiit «Mup Xumun»

http://chemistry. narod.ru XuMuK.py: caiiT 0 xumun

http://www.chemport.ru Xumunueckuii cepsep HimHelp.ru: yueGHbIe U cripaBOYHbBIE MaTepUAIIbI
http://www himhelp.ru Xumus: Marepuansl «Bukunenun» — cBOOOIHON SHIIUKIONE TN
http://ru.wikipedia.org/wiki/Xumus Xumust Ui BceX: WITIOCTPUPOBAHHBIE MaTEpUAIIbI 110 00IIEH,
OpraHMYEeCcKOM 1 Heopranndeckoi xumuu http://school-sector.relarn.ru/nsm Xumus u xxu3ap — XXI Bek:
HAy4YHO-TIOMYJISPHBIN KypHaI



MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOLHECCA

YYEBHOE OBOPY/IOBAHUE

[TopTpeTsl BBIIAIOIIMXCS XUMUKOB

Tabnuua nemoncrpanuonHnas «llepuoauaeckas cuctema 3J1€MEHTOB

.. MenneneeBa

Tabnuia nemoHcTpanonHas «PacTBOPUMOCTh KUCIIOT .OCHOBAHHM U COJICH B BOJIC»

Tabmuier nemoHcTpannonHas "CtpoeHue BeniecTa”

Tabnuuer nemoHcTpanmonHas " XuMHYECKUe peakuun'

KapThl-uHCTpYKIIMH 1715 IPaKTUYECKUX 3aHATHH 110 Xumuu 8-11kmaccoB

Tabnuup! ""Buabl Xumuyeckux cBszeit'”

Tabmuus! "[Iporiecchl OKUCICHUS-BOCCTAHOBICHUS"

Metonuueckoe pykoBoacTBoO (Mcrnonb3oBanne yueOHOro 000opy10BaHuUs Ha MPaKTHUYECKUX paboTax)

OBOPYJIOBAHMUE JJISI MTPOBEJIEHWSI IABOPATOPHBIX, IPAKTUYECKUX PABOT,
JTEMOHCTPAIIUIA

CrniupToBKa JlabopaTopHas JIuTas

HITaTuB 1abopaTOPHBIA XUMHUECKUN

Jlocka JuIsl CyIIKY OCY/bI

[TnuTka snekTpudeckas mJabopaTopHas

Komrmuiekt MmepHO# mocysl

[Tpubop 151 ONBITOB O XUMHHU € IIEKTPUUYECKUM TOKOM
Arnmnapar s npoBeIeHUs1 XuMuueckux peakuuii AITXP
[Tpubop 11t ULTIOCTPAIIMH 3aBUCUMOCTH CKOPOCTH XMMHUYECKHUX peaKlnui
I'oprouee cyxoe

Jloxka AJisl COKMTaHus BEIEeCTB

Ha6op sTukerok camokieromuxcs (JJabopaTopHbIi)
[Tpubop 1 UIUTIOCTPAIIUH 3aKOHA COXPaHEHHs MacChl BEIIECTBA
[Tpobupka 14*120

[TpobOupka 16*150 xumuueckast

Ha6op Ne 1B "Kucnotsr"

Ha6op Ne 3BC "lenoun"

Komnexnus "llkana TBEpaoctu"”

Ha6op Ne 9BC "O06pa3oBanue HEOpraHu4ecKux BeliecTs"”
Ha6op Ne 11C "Conum a1 1€MOHCTpAIUU OMBITOB"
Ha6op Ne 22BC "NnaukaTopsr”

MynbTUMEIUINHBIN TPOEKTOP
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